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Abstract. This paper aims to contribute to the study of export and import product
discoveries by examining the definitions of trading samples and discoveries. It first
looks at the definition of what constitutes a ‘trading sample’ by contrasting the
results of applying the traditional dollar threshold (at $0, $10,000 and $100,000),
four relative criteria (based on value and quantity) and two composite relative
criteria (using both value and quantity). The nine examined definitions differ
substantially both in the number of flows they tag as samples and in the individual
flows they tag as samples. Second, a definition of ‘product discovery’ - similar to
that used in Klinger & Lederman (2011) and Cadot et al. (2011) but allowing for a
flexible middle window (the sending samples phase) - is presented and some of its
potential benefits are discussed. The three examined definitions of discovery differ
substantially in the flows they tag as discoveries. Despite the embedded flexibility
in the proposed definition, in the majority of discovery episodes, for both exports
and imports, products jump straight to established product status within less than
a year. This result is robust across the nine examined definitions of trading samples,
and could be linked to models such as Rauch & Watson (2003) and the empirical
findings in Besede & Prusa (2006). The analysis is conducted at the bilateral level,
using UN Comtrade data covering 1996-2012, at the 6-digit HS'1996 product level.

Pe3ziome. Hacmoawama cmamusa uma 3a UeA ga yaecHu ugeHmucpukauuama Ha
HoB0Bb3HUKBawume mbp2oBcku Bpb3ku (BHOC UAU UZHOC) Upe3 npeyu3upaHe Ha
pa3epaHudaBanemo um om npobHume mbpeoBeku nomouu. PazaaegaHu ca paz-
AUYHU gedpuHuLuUU Ha npobeH mbp2oBeku Nnomok Ha 6a3za mpaguyuuoOHHOMO pasz-
2paHudeHue 6b3 ocHoBa Ha cmolHocmma (mpu 2paHuuHu cmodHocmu - 0 goaa-
pa, 10 000 goaapa u 100 000 goaapa), yemupu BapuaHma Ha 6a3za omHocumeAHu
pa3zmepu (6b3 ocHoBa Ha cmolHOCMMa UAU pu3zudeckume MmepHuU eguHuuu) u gBa
cbemaBHu kpumepua (egHoBpemeHHO cmolUHocm u u3zudecko koauvecmBo).
O6wo geBemme pazauuHu gecpuHuyuu Bogam go 3HauumeaHo pasauvaBawu ce
pe3yamamu Kakmo no omHoweHue Ha obwua 6pold npobHU nomouu, maka u no
OMHOWEHUE Ha KOHKpemMHume nomouu, ugeHmuguuyupaHu Kamo NPo6HU.
Pazeaeganu ca u mpu gecpuHuuuu Ha HoBoBb3HUKHAaAa mbpaoBeka Bpb3ka, B8 cmu-
cbAa Ha Klinger & Lederman (2011) u Cadot et al. (2011), Ho ¢ Bb3moxHOCM 3a
pazAuuHa no gbaxkuHa Bmopa aza (mecmBare Ha nazapa ¢ npobHU nomouu).
Pazauunume gegpuHuyuu omHoBo Bogam kakmo go pazauder obw, 6pol HoBo-
Bb3HUKHaAU Bpb3Ku, Maka u go pa3AudyHU NOMOUU, KOUMO €a UgeHmuduuupaHu
kamo makuBa. HezaBucumo om 2vBkaBocmma Ha uznoa3zBanama gecpuruuus, 8
npeobaagaBawuna caydad pazama Ha mecmBaHe Ha na3apa e no-kpamka om 20-
guHa. To3u pe3yamam ce HabaogaBa u npu geBemme uznoa3zBaHu geduHuyuu,
Kamo moxke ga 6bge cBbp3aH ¢ mogeau om Kaaca Ha npegcmaBerHume om Rauch
& Watson (2003) u emnupudHume pe3yamamu Ha Besedes & Prusa (2006).
AHaauzbm e u3zBbpwen Ha 6a3a gaHHu om cucmemama Comtrade Ha OOH 3a ne-
puoga 1996-2012 2. Ha HUBo 6 3Haka (HS'1996) u gBycmparHu Bpb3ku.
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Introduction

A strand of recent literature analyzes international trade via its extensive
and intensive margins, i.e. whether growth happens within the same prod-
ucts or through the discovery (and the subsequent survival or disappear-
ance) of new products. This paper is linked to the empirical work aimed at
establishing stylized facts that are, at a later stage, examined and explained
by a formal theoretical model. The aim is to contribute by (i) underlining the
importance of how we define small trade flows, or ‘trading samples’, and
(i) by offering a definition of discovery that allows for more flexibility than
the ones currently employed in the literature and thus helping enhance the
understanding the dynamics of innovation implied by the emergence of
new products in a country’s export basket. Both issues are directly relevant
to policymakers contemplating diversification opportunities. Considering
the substantially different results produced by applying the approaches cur-
rently available in the literature — such as Klinger & Lederman (2011) and
Cadot et al. (2011) — and the more general method described in this paper,
there are potentially important implications in distilling the vast amounts
of trade data into stylized facts and the subsequent analysis and policy
formulation.

The analysis of product discoveries typically employs a base-line period
(window 1), a second window during which some magic happens and a
discovery is made, and a third window, during which it is verified whether
the product has emerged as an established product or has failed to. While
the literature often does not explicitly discuss the technical details on the
construction of windows, it seems that the common practice is to employ
fixed windows along at least one of the three main dimensions (starting
point, ending point, and duration). This is unnecessarily restrictive, as it
implies that discoveries in all possible commodities, and among all pos-
sible trading country pairs, follow the same temporal paths — something
that is difficult to justify. This paper offers a more flexible approach, which
(a) allows the middle window to be of variable length, within user-defined
limits, and (b) allows for an interleaved discovery processes, instead of
opting for waves of a fixed window structure whenever data is available
over a longer period of time. The flexibility is applied at the lowest level
of data availability (reporter-partner-commodity), making it possible for a
single commodity to be ‘discovered’ several times within the same trading
country pair, and to have different length of window 2 for each of the
discovery episodes.

13
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Some of the definitions of export discovery in the literature allow for the
product to be exported as ‘samples’ before emerging as an established
product but to the best of the author’s knowledge there has been no sys-
tematic effort in defining what constitutes a trading sample. The current
practice in the literature is to set a threshold dollar value, usually without
formal justification, and to label all trade flows below this threshold value
‘samples’. Similarly to the fixed windows structure, this is overly restric-
tive — the thresholds may well be different for different products within
the same analysis. For example, consider the model developed in Rauch
& Watson (2003). They model the decision of a developed-country buyer
considering buying from unknown less-developed-country suppliers — the
buyer may choose to place the full order (and face a potential loss if the
supplier does not perform to expectations), or start with placing small
orders until sufficient knowledge of the partner is accumulated. Since the
size of the small orders is linked to the cost of training the supplier and the
size of the full order, it is to be expected that what is considered a small
order (or a sample in the terminology of the export discoveries literature) is
dependent on both the trading partner and the product.

The discussion in the paper is not linked to any of the many theoretical
models but most of the arguments are applicable in cases where the
model allows for small vs large flows and existing vs new products. These
include both models where the dynamics are generated on the produc-
tion side (heterogeneous firms, multi-product firms) or on the demand side
(searching for a dependable partner). In both cases the proper formulation
of ‘small flows’, or samples, at the stylized facts phase of the analysis is
important.

The proposed definition of discovery could be applied in establishing and
classifying a set of ‘patterns’ in the discovery episodes — whether certain
products for example require more years of sending samples, whether the
length of the samples phase is dependent on the source and the destination
of the flow (i.e. do north-north, north-south, south-south, and south-north
flows require systematically different samples phases), whether the length
of the samples phase is linked to the subsequent ‘stability’ of the flow, etc.
One potential use of such set of patterns is illustrated in section 3.6, where
the results generated by the approach employed in this paper relate to
the well-known results in Besede§ & Prusa (2006) on the relatively short
median duration of trade flows. Another possible use would be to combine
the set of frequently-observed patterns with the ‘product space’ approach
offered by Hidalgo et al. (2007). The product space reflects the typical
connections between products, allowing the construction of a set of prod-

14
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ucts that are close to the country’s capabilities. This information can be
combined with the set of typical discovery patterns (since moving to a new
product will constitute a discovery), i.e. will allow to estimate the expected
speed of the new product becoming an economically important flow.

The paper is structured as follows. Section 1 describes the dataset used in
the analysis and the necessary adjustments that must be made prior to the
analysis. Section 2 discusses the issue of defining what would constitute a
trading sample, and provides quantitative comparison of the results applied
to both exports and imports flows. Section 3 describes the need for a more
flexible definition of what constitutes a new product discovery, presents
the proposed definition with a flexible middle window, and provides a
comparison to two of the approaches used in the literature. Section 4 moti-
vates the need for further discussion on the topic and concludes.

1. Data

This paper uses UN Comtrade data on annual export and import flows
over 1996-2012. The data is at the 6-digit commodity level, using the 1996
version of the HS nomenclature. Commodity aggregates and “UN special”
codes have been removed, leaving a total of 5,111 commodities. Economy
aggregates (‘n.e.s.” entries and similar) have also been removed, as they do
not represent economic entities and cannot be matched to country statis-
tics. The data contains dollar value and quantity information, both in kilo-
grams and in supplementary quantity units. A single quantity indicator was
constructed, giving preference to the supplementary quantity units. Where
supplementary units were not available in the original data (not reported
or reported as zero), net weight in kg was used instead. About 1 percent of
the total number of flows have no quantity information reported. In about
1.6 percent of the flows the value for quantity is reported as zero, which is
considered to be unrealistic and has been treated as ‘not available’.

An important aspect of UN Comtrade data is that different countries use
different rules regarding the minimum size of flows that are reported. In
1996 and 2006 about 37 percent of national customs organizations used
a threshold value below which the flow was not reported.’ This issue is
very important because it leads to bias in the discovery counts both across
countries and across time, regardless of the definition of trading sample or
product discovery used. Given the available information, there seems to

! See question 32 (1996 survey) and questions 9.01 and 9.02 (2006 survey) in the International
Merchandise Trade Statistics National Compilation and Reporting Practices Survey Results 2006 and
1996.
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be no objective way to distinguish between a flow which is genuinely new
(i.e. did not exist before) from a flow which had previously existed but was
not reported, or even a consistent source listing which countries used what
thresholds in which years.

The issue is probably most visible in the case of Poland. Prior to 2004, there
are no flows below $50,000 in the dataset. Starting in 2004, the threshold
was apparently dropped, and there are flows with reported value as low as
$1. Between 2003 and 2004 Poland’s exports in the dataset grew by 39.8
percent in terms of dollar value and by 273 percent in terms of number of
flows. The sum total of export flows which were below $50,000 in 2004
was just 0.78 percent of total export value but accounted for 67.8 percent
of the number of flows. For Poland 2004 was not a ‘normal’ year — it joined
the European Union on 1 May 2004 — and a boost to exports and export
discovery activity is to be expected but likely not in such extreme amounts
in terms of number of new flows.

In an attempt to mitigate the spurious emergence of false discoveries, flows
with dollar value of $2500 and below have been removed from the dataset.
This threshold is the one apparently applied by the USA, and is the second-
highest after Poland.” This decision is costly in terms of number of data
points but not so much in terms of total value of flows — between 10 and
25 percent of the number of export flows are eliminated each year but
they account for less than 0.2 percent of the respective year’s world trade
in terms of total dollar value. Ultimately we’re left with a dataset of slightly
over 68 million exports and 69 million imports flows, covering 5,111 prod-
ucts, 187 reporter and 234 partner economies, over 1996-2012. Quantity
data is missing in about 1.7 million of both the exports and imports flows,
incl. cases where the zero quantity entries were replaced by missing data.

2. What Constitutes a ‘Trading Sample’

For the purposes of research similar to this paper, ‘trading samples’ are
implicitly taken to mean any flows that test a new market, i.e. flows before
a product can be treated as established.

The traditional approach in the empirical literature seems to be to choose
an arbitrary (dollar) value that, in the respective author’s opinion, cor-
responds to the research question they pose, and to treat all flows with
a value below that threshold as samples. Influential papers like Helpman

? Poland still remains an issue in 2004 — this threshold removes only about half of the sub-$50,000
flows in 2004, meaning there remain about 34 thousand flows (of value between $2500 and
$50,000) which are reported in 2004 but could not have been reported in 2003.
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et al. (2008) and Hummels & Klenow (2005) do not use thresholds at
all. Evenett & Venables (2002) use five threshold levels between 0 and
500,000 US dollars, with the intention to “reduce the likelihood of mis-
classified imports or economically unimportant levels of imports distorting
the analysis”,” and most often report for a threshold of 50,000 US dollars.
Klinger & Lederman (2011) use a threshold of 10,000 US dollars per year
but provide no details on how the value was chosen. Cadot et al. (2011)
use no threshold at all and explicitly discuss that using a threshold depends
on whether the researcher is interested in the overall searching process
of companies attempting to enter new markets (no threshold, so that all
attempts, including subsequent failures, are captured), or just the success-
ful discovery attempts (flows that eventually matured, i.e. ended up above
the threshold). Agosin & Bravo-Ortega (2009) examine a more focused
question (success stories in Chile), and as such impose a high threshold —
one million dollars in 2000 constant prices.

While such definitions may seem intuitive in the concrete cases, as long
as data is available,* there is little reason to support (a) choosing dollar
value as the relevant metric, as opposed to physical quantity, unit value
or some other characteristic, and (b) fixing the same value for all products
and trading economies. There is no clear alternative, and there are many
approaches that could prove useful in certain scenarios. For example, one
could argue that, with respect to samples, a quantity-based measure would
be better than dollar value, as different companies (or customs administra-
tions) may have different accounting policies to determine the reported
dollar value of the samples, but the physical quantity units should be more
uniform.” Another possibility is to look, at the individual flow level, for step-
like dynamics in dollar value, quantity or unit value, with jumping to a
plateau signifying the transition from samples to established product. Or
one may look for clustering of data points. In short, the possibilities are
numerous.

3 Evenett & Venables (2002), p. 7.

* It should be recognized that detailed trade data availability is a fairly recent phenomenon in eco-
nomics, and a substantial portion of the literature originated before that.

5 Of course, this assumes the available quantity information is of good quality, which is often not the
case. An example of present but unrealistic quantity information is the exports of product 870210
“Motor vehicles for the transport of ten or more persons, including the driver; With compression-
ignition internal combustion piston engine (diesel or semi-diesel)” by Jordan to Irag. In 2001 the
dollar value was $17m, but quantity was reported as 284kg — a clearly unrealistic weight for even a
single passenger motor vehicle carrying ten or more persons.
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2.1. Alternative Definitions of ‘Trading Sample’

This section of the paper tests several definitions of what constitutes a trad-
ing sample.® First is the standard approach, with three dollar values for the
fixed threshold — no explicit threshold (labeled s0), which is equivalent
to a threshold of $2500, since flows below $2500 were removed, as dis-
cussed in section 1, and thresholds of $10,000 and $100,000, labeled s10
and s100 respectively.”? Second, a set of four relative criteria are used,
separately based on value and on quantity. Definitions labeled q1 and v1
consider a flow as a sample if it falls, in terms of quantity or dollar value
respectively, in the lowest percentile of all flows of the same commodity,’
across all years and all trading pairs. Definitions g5 and v5 are the same
but consider the bottom five percentiles as flows of samples. Lastly, two
composite criteria, ¢l and ¢5, are constructed which require that both q1
and v1 (for el1) and ¢5 and v5 (for ¢5) tag a flow as a sample to consider it
as such.

Table A.1 and Table A.2 in Appendix A provide information how the results
of the application of the different definitions of ‘sample’ stack against each
other, for exports and imports respectively. The alternative definitions of
‘sample’ were applied to all flows in the database, and each flow was clas-
sified as a trading sample or as an established product. Each 2x2 block in
the table compares the result of two criteria — in how many cases they
agree on the classification (both produce a ‘sample’ or both produce an
‘established product’), and in how many they produce opposite results (the

® Outside of those intended to mimic the approaches in the literature, the examined definitions and
the respective threshold values were largely selected only considering what type of information is
available in the dataset (value and physical quantity), and should be seen as proof-of-concept exam-
ples rather than something with firm theoretic background.

7 Again, because all flows below $2500 have been removed, a flow is defined as a sample if its value
is between $2500 and $10,000, respectively $100,000. This consideration applies to all value-based
definitions.

® Note that the 510 threshold is not equivalent to the threshold used by Klinger & Lederman (2011) —
the dollar value is the same but is being applied at the bilateral level here, as opposed to aggregate
exports in their paper.

? Comtrade provides quantity measures in net weight (kg) for all products, as well as a supplemen-
tary quantity unit which differs among products, and often even within products. As described in
the data section, supplementary quantities were used where available, as they are more ‘natural’.
Percentiles were calculated on a (commodity, supplementary unit) pair basis. Each pair comprises all
trade flows for a given product, across all years and all partners, whenever the same supplementary
quantity was used in the reporting. A commodity reported in different supplementary units by differ-
ent countries is taken to be different products for the sake of tagging samples. Thus, there are 5,111
individual commodities in the HS’1996 classification, but in the calculation of the relative thresholds
there are 13,531 (commodity, supplementary quantity unit) pairs. This may introduce some bias as
the decisions of different customs administrations to use different supplementary units are unlikely
to be random in nature, but the alternative — using only net weight in kg — seems even more biased.
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flow is classified as a sample by one of the criteria, and as an established
product by the other).

There are two important results. First, the two sets of relative criteria (q1
and ¢5, and v1 and v5) produce substantially fewer samples than using a
fixed threshold, at the chosen thresholds. For example, the definition s10
tags 14,499,631 flows as samples, while v5 only tags 3,407,133. Most of
the flows tagged as a sample by v5 are also tagged by s10 though, indicat-
ing that flows that are in the bottom 5 percentiles tend not to exceed
$10,000 in value. The issue, however, is in the remaining circa 11m flows
that are tagged as samples using the $10,000 fixed dollar threshold but
are not in the bottom 5 percentiles — these could be low-value flows in
industries where low-value flows are the norm rather than an expression of
search activity. Under the s10 definition, such flows would never mature
into established-level products. Whether a bilateral-level flow of less than
$10,000 per year should be seen as a mature product of sufficiently high
economic importance depends on the concrete case and the research
question.'” Among other considerations, the scope of the individual leaf
elements in the HS nomenclature varies substantially, with some product
definitions being more detailed (i.e. restrictive) than others.

Reconciling this issue would require either lowering the dollar amount of
the fixed thresholds or increasing the relative cutoff point. To get a number
of flows tagged as samples by the value-based relative definition broadly
similar to those by s10 would require defining the bottom 20-25 percen-
tiles of the flows by value as samples. For exports, setting the cutoff at
the 20th percentile yields 13,643,609 flows tagged as samples, vs. the
14,499,631 tagged by s10. The two definitions are much closer — they
agree in 12,264,384 cases and disagree in 3,614,472 — but it is not clear
whether a full one-fifth of the value distribution of the flows should be
considered to be samples. Conversely, lowering the fixed dollar threshold
would negatively impact the economic importance of those flows.

The second important result is that the disagreement between the different
definitions is usually substantial, meaning that even if the alternative defini-
tions tag a similar number of flows as samples, these are usually different
flows. This is most visible when comparing the quantity-based to the value-
based definitions — for exports, ¢5 tags 3,006,594 flows as samples and v5
tags 3,407,133. The overlap is just 995,451 flows though, and the defini-

' While the amount may seem small from the point of view of a developed-country business, the
situation in a developing country may well be dramatically different. For example, analyzing Rwan-
da’s export diversification, Chandra et al. (2007) (p. 161) conclude that “Each US$1000 increment
of a non-traditional export is a precious achievement.”
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tions disagree on over 4.3 million flows. One possible explanation is that,
if the analysis is carried out on the basis of dollar value alone, one cannot
distinguish between flows of differing qualities within the same commod-
ity — a flow may be an established product of low quality, hence low unit
value, and even though it is being exported in sufficiently high quantities, it
may remain under the value-based definition of ‘established product’ and
never be tagged as one (a false negative). Similarly, it would be possible
that sending out just a few samples of an expensive variety causes the flow
to erroneously reach maturity status (a false positive).

Definition s100 is an interesting case — it classifies more flows as samples
(about 41-42m, for both exports and imports) than as established products
(about 27m). Considering that a large number of small (sub-$2500) flows
have already been removed from the dataset as discussed in section 1, this
should probably be interpreted that setting a fixed threshold of $100,000
pushes a very high share of international trade in the realm of search activ-
ity rather than established product trade — a result that might be too strong
for most general research efforts. This serves to underscore a tentative
conclusion based on the considerations above — the choice of a definition
of what constitutes a sample is important and should be tailored to the
concrete research question and the theoretical basis.

2.2. Transition between States
(no trade, sample and established product)

Another way to compare the definitions is to look at the probabilities for a
given flow to transition from one state to another state in the subsequent
period (the transition matrices) for the different definitions. The different
sample definitions imply three possible states'' in which a flow can be —
non-existent state (0), sample state (s), or established product state (X).

As highlighted by Helpman et al. (2008), there is no trade between a signifi-
cant share of all possible pairs of economies, esp. when looking at a very
disaggregated product level, but those ‘zeroes’ carry important informa-
tion. Generating the full set of relationships covering all possible country
pairs for all commodities, however, is technically difficult to handle —
234 economies trading with 233 potential partners in 5,111 products over
17 years yields over 4.7 billion data points. To simplify the problem, this
paper assumes that relationships (at the reporter-partner-commodity level)
that never see realization in all years in the dataset have no economic
meaning when estimating transition probabilities, since their state never

' Definition s0 only has the non-existent flow (state o) and established product (state X) states.
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changes. Including them in the analysis would just inflate the probability for
a non-existent flow to remain non-existent.

Therefore estimates of the transition probabilities was carried out with only
those bilateral trade relationships, at the 6-digit product level, where there
have been exports, resp. imports, in at least one year during 1996-2012,
i.e. where there has been at least one transition from one state to another.
It is done in a naive way — by creating a list of the states in all adjacent
years and then counting the frequencies with which each possible pair of
states occurs. No attempt has been made to include the prior history in the
relationship, or to estimate what happens at the truncation points (the start
and end of the period covered in the dataset).

The estimates of the transition probabilities for both the exports and
imports flows at the level of the whole world'? and for select countries are
presented in Appendix B. Except for s100, which is again an outlier, several
interesting observations can be made for the world-level flows.

First, both the non-existing-flow state (when a product is not traded) and the
established-product state are quite stable, both in terms of high probability
to remain in the same state and across the different definitions of what is
a sample. The probability for a non-existing flow to remain non-existing in
the subsequent period is about 86 percent in all cases, and as expected is
constant across the definitions. The probability of an established product to
remain so varies in a very narrow range, from 74 to 79 percent.

Second, the trading-sample state s, whatever the definition except s100, is
not stable — a flow that is classified as a sample in the current period has
a (usually substantially) higher probability to become extinct (go to state
0) or to become an established product (go to state X) in the subsequent
period than to remain a sample. This is to be expected — samples by defini-
tion are an expression of search activity and over time should either disap-
pear or mature into an established product — but the speed with which
this happens may be a little surprising (more than half of sample flows are
expected to disappear each year).

Third, samples are typically about two times more likely to disappear than
to become established products. The probability of not being exported
in the subsequent period is typically in the range of 0.50-0.65, and the
probability to mature to an established product is never higher than 0.37.
This result can be linked to the findings in Besede$ & Prusa (2006) — since
it is trade flows in samples that disappear quickly, the observed low median

" Here ‘world’ is defined as a list of all countries in the dataset, i.e. the transition probabilities have
been estimated on all available bilateral flows, not on some sort of world aggregate.
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duration and high mortality rates in the early years of trade flows is logi-
cal. Once a relationship matures into an established product, it is likely to
survive substantially longer. The result is also in line with the theoretical
model of Rauch & Watson (2003).

Fourth, when using the relative and the composite definitions of what con-
stitutes a trading sample, flows that have just emerged are typically more
likely to jump straight to established-product status than to be traded as
a sample. The probability to transition from state o to state X is usually at
least an order of magnitude higher than the probability to go from o to s.
This is not the case for the fixed-dollar-value thresholds.

Definition s100 again is an outlier. Under it non-existent flows and estab-
lished products are stable, as in the other definitions. The transition prob-
abilities of samples, however, are markedly different — there is a 0.5313
probability that a sample export flow will remain a sample, a 0.3654 prob-
ability that the flow will disappear, and a probability of just 0.1033 that
an export sample will emerge as an established product. The probabilities
in the imports flows are similar. These estimates are at odds with basic
economic logic. Samples are supposed to reflect search activity — to either
succeed or fail — not to remain stable. This contradiction is an indication
that a&‘ixed threshold of $100,000 is too high when working at the bilateral
level. ™

The observations above are for flows at the world level, where there is
little expected difference between exports and imports flows — differences
would come from differing reporting times and/or reporting requirements
(f.o.b. or c.i.f.). Consequently the estimated probabilities for exports and
imports are essentially the same. This does not apply at the economy level,
as illustrated in the other tables in Appendix B.

Overall, the differences in the results of applying the alternative definitions
of trading sample to the same dataset underlines the need to use a defini-
tion appropriate to the research question and its theoretical foundation.
Additionally, sending samples to a potential partner is a micro phenom-
enon — it is firms that trade, not economies. Trade flows observed at the
economy level are aggregates and may well depend on the size of the
reporter and/or the partner economy or have other aggregation specifics
when going from micro to the macro level.

3 If similar results were obtained in the other definitions of trading sample, another explanation
would be that samples take longer than one period to either disappear or mature into established
products.
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2.3. Defining Samples: an Look at Bulgaria

The implications of using different definitions of what constitutes a trad-
ing sample are well illustrated when looking at country-level data. Let’s
assume a hypothetical policymaker is interested in stimulating export diver-
sification.'* The economic literature offers a range of options, from export
promotion (marketing and facilitating the search for partners), to mitigation
of transportation costs and domestic barriers. In a setting of scarce public
resources, some indication would be needed where to focus the attention,
and the estimated transition probabilities offer a starting point.

One could start with the definition that does not allow for samples at all, s0,
which says that there is a probability of 0.1172 for a new flow to emerge
within the next period (Table B.2). The hypothetical policymaker would
then be interested in distinguishing established-product flows from search
activity. The distinction is important both from the point of view of value
of trade and volatility of trade flows. This is where the differences in the
definitions of what constitutes a trading sample become apparent. If we
take the s10 definition, we would conclude that the share of new exporting
relationships that are able to find partners quickly (i.e. jump straight to
established-product exports in the subsequent period) is very close to the
share of those that need sending out samples — the probability for a new
flow to emerge as an established product is 0.0616 vs. 0.0556 to emerge
as a sample. Were we to adopt one of the relative definitions, however,
this is no longer the case — for example, under v1, and with the rest of the
relative definitions providing similar conclusions, the probability of a new
flow emerging as an established product is more than an order of magni-
tude higher (0.1138 vs. 0.0034). This latter set of probabilities indicates
that likely local businesses face little constraints in their ability to locate
partners and quickly establish a relationship. Thus, as a first approximation,
the focus would go to measures lowering domestic trading costs rather
than trade promotion abroad.

Similarly, looking at the stability of existing established products — the
probability for an established-product flow to remain so is about two
thirds (between 0.6447 and 0.6611) for all definitions except s100. What
happens to the other one third — the ones that drop back to samples or
disappear altogether — is quite a different story, though, depending on
the definition. According to definition s10, 26.08 percent disappear, and

' Export diversification may happen at the intensive margin (equalizing shares of existing exports) or
the extensive margin (new products). This is further discussed in section 3.1. Also, see for example
Dennis & Shepherd (2011), Persson (2010) and Feenstra & Ma (2014) on the link between trade
facilitation and diversification.
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7.81 percent drop from established-product status to trading-sample status.
This dynamic is difficult to explain. At the micro level, it is plausible — an
exporter’s existing flow may be disrupted for whatever reason, and drop
to zero. The exporter would naturally start looking for new partners, and
will send out samples, so the observed exports flow would drop from
established-product level to samples level. At the aggregate level, however,
for a flow to drop from established-product level to samples level would
require either that there is a single exporter who has lost a previous part-
ner and is now seeking new partners by sending out samples, or that the
cutting off of existing established-product relationships happened to all
exporters simultaneously (and there are just a few exporters). Even in the
simplest case with only two exporters which initially trade at established-
product levels, if one were to suffer a disruption of the trade flow, the other
exporter’s flow would be sufficient to keep the aggregate export level at
established-product levels.

The relative definitions of trading sample offer a more plausible story — the
probabilities for an established product flow to drop back to samples level
rather than to zero is very small, peaking at 2.2 percent in the case of v5.

3. Identifying Export Discoveries

This section outlines the approach to identifying product discoveries used
in the literature, and describes a proposed extension. Most of the literature
focuses on export products only or treats imports as a source of interme-
diate inputs but the same approach can be applied to import flows and
to intra-industry trade (two-way flows) as well. For ease of presentation,
the exposition here talks about export discoveries. Application to imports
and two-way flows is straightforward - the former is essentially identical to
exports and the latter would just require more possible states, i.e. would for
example have to include states like ‘exports at an established-product level,
imports at samples level”.

3.1. Extensive and Intensive Margins
in International Trade

There is no single, universally accepted definition of extensive and inten-
sive margins in the literature. Besede$ & Prusa (2011) discuss some of the
approaches in the context of getting to a definition of what constitutes a
‘trade relationship’. Some authors define it at the product level alone (e.g.
the emergence of a new product in an economy’s exports basket, irrespec-
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tive of partners). Others define it at the country level, e.g. the emergence
of a new partner country. The third approach is to go lower, at the country-
product level, i.e. discoveries to be defined as any of (a) exporting a ‘new’
product to a ‘'new’ partner, (b) exporting an ‘old’ product to a ‘new’ partner
or (c) exporting a ‘new’ product to an ‘old’ partner. This reporter-partner-
commodity level definition is used in this paper. More formally, using the
labels from Comtrade, a trade relationship is a triplet (reporter, partner,
commodity), for any given year. This definition assumes that there are at
least two groups of factors influencing the emergence of a discovery (and
trade in general) — domestic factors, which affect the production side (the
ability of the reporting economy to manufacture the product and bring it
to market) and market factors at the partner economy, which affect the
demand for the product.

For a discovery to emerge, we must have both the ability of the reporter
to manufacture the product and the existence of demand at the partner
economy for this product. The discovery event may be related to any of the
steps in the process, from originally developing the product and/or master-
ing the production process to discovering or creating foreign demand for it
(in each individual partner economy) and actually shipping the product to
the destination. Thus exporting the same product (which may have been
produced for domestic consumption for some time before being exported)
for the first time or to a new partner-economy involves some element of
discovery. In other words, as Klinger & Lederman (2006) put it, a ‘discov-
ery’” may happen within the production possibility frontier and does not
necessarily imply pushing the production possibility frontier outwards.

3.2. Identification of Export Discoveries: Overview

The identification of an export product discovery usually involves estab-
lishing an identification procedure, possibly with a filter for ‘suspicious’
cases. Klinger & Lederman (2004) and Klinger & Lederman (2011) look
at the introduction of new export products as an aspect of economic
development and diversification, using data covering a ten-year period
(1994-2003). Their identification of an export product discovery (defined
as the successful export of a product by an economy that had not exported
it before) requires three periods:'”

1) A baseline period, during which there are no exports of the product.
The length of this window is 3 years (1994-1996).

"> This description is based on Klinger & Lederman (2011). Their earlier working paper uses a more
restrictive but fundamentally similar approach — a product is considered to be a discovery if exports
were less than $10,000 at the beginning of the period but above $1,000,000 at the end.

25



TOAVMIIHVK na BHB/ANNUAL of the BNB Tom/Volume 4/2009-2018

2) A second period, during which something happens and the product is
‘discovered’. For the purpose of the identification it is not necessary to
know what and how caused the discovery to emerge. The length of this
window is 5 years (1997-2001). A product can emerge as a discovery
in any year within this period.

3) A third window (2002-2003), in which the product is confirmed to
be established, i.e. it is being exported in values above a predefined
threshold (export value of $10,000). Exports below the threshold
are considered trading samples. The length of this window is 2 years
(2002-2003).

Let’s label this approach KL."

Besede$ & Prusa (2006) look at the survival rates of trade flows (in a
number of datasets). Even though they do not formally define and analyze
discoveries, in the context of their analysis a discovery is simply a product
which has not been traded in the previous period — substantially more
relaxed that the approach in KL.

Cadot et al. (2011) provide a different classification method, hereafter
labeled as CS. A product is identified as a discovery (in the current year) if it
has not been exported for the two preceding years, and has been exported
in any value, however small, in each of the two subsequent years.'” Since
a discovery can be flagged using 5 years of data, they employ a “moving
5-year sub-sample” to cover the full period of the available data. Impor-
tantly, since their research question is different than that of KL, the CS
approach does not distinguish between established products and samples.
Due to the lack of a minimum threshold and the short length of the period,
the definition captures the small-scale activity of entrepreneurs trying to
discover new markets. For example, two years of no exports followed by
three years of exports at samples level will be counted as a discovery.

'® 1t should also be noted that they apply the identification process on data which is disaggregated
only along the commodity dimension, i.e. they look at the aggregate exports at the HS 6-digit prod-
uct level. In addition, they employ a filter to identify ‘suspicious’ cases. Both of these are outside of
the scope of the current discussion.

"7 They define discoveries as “lines that were inactive in the country’s export trade in the preced-
ing two years but were exported in the following two years (two-years cutoff)” (p.596-597). This
formulation is not explicit about whether there must be exports in the current year. The analysis in
the present paper assumes that the current year’s exports must be positive for a flow to be tagged as
a discovery. The alternative — tagging a non-existent flow as a discovery — does not seem desirable.
This paper uses only the two-year-cutoff version, which according to the authors “strikes a balance
between the very conservative definition used by [Klinger & Lederman (2006)] and the very liberal
one used by [Besedes$ & Prusa (2006)]".
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An important issue that both the CS and KL methods do not address is the
possibility that the discovery process may be of different lengths for the
different products. And, since both use data aggregated across partners,
they implicitly assume away any differences with respect to partners.

The lengths of the first and third periods are more or less fixed along prod-
ucts, as it would be difficult to argue that product X will need a different
number of years to be verified as an established product than product Y,
or that one product will need fewer years for the baseline period test than
another. The lengths of these periods are of course debatable — e.g., does
it take two years to verify that a product is not being traded, or should we
require five or more years? — but once set, the lengths should apply equally
to all products. This leaves the middle period, and it would seem sensible
to allow that product X may require a longer period of being exported as a
sample than product Y, before it becomes established (or fails to). In other
words, the identification procedure should allow for a flexible duration of
the middle period while the lengths of the first and third periods remain
the same. This is even more valid when the analysis is done at the most
disaggregated level. Attempting to export widgets to a developed market
economy like the USA or Germany seems likely to take much less time than
attempting to export the same product to a less-developed economy with
poorly functioning markets and more difficult access to information regard-
ing potential partner companies. This argument can be made for many of
the traditional determinants of trade — the easier the trade between two
partners, for whatever reasons, the shorter the expected duration of the
discovery process should be, and vice versa. Finally, over time conditions in
the reporting and/or partner economy may change sufficiently to impact
the speed of discovery for one and the same product. That is, if a product
is first ‘discovered’ and then ‘forgotten’, rediscovering it may require a dif-
ferent number of years of sending samples.

Let’s illustrate the problem using the KL approach. Consider a product
which has not been exported for three years (1994-1996 in their case),
which then appears as an established product in 1997 and survives for
five years (i.e. is exported in above-sample-threshold values for each year
in 1997-2001). The product then disappears in 2002. In the KL approach,
this product will not be flagged as a discovery, as it is not being exported
in sufficiently high value in their control window which has fixed starting
and ending points (2002 and 2003 respectively). Should this product have
been identified as a discovery? Considering the results in Besede$ & Prusa
(2006) — that the duration of most trade flows is relatively short (median
duration of exporting a product to the US on the order of two to four
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years) — a product which has been exported for five years in large values
should indeed have been deemed a discovery. It would have been flagged
as a discovery using the CS method but it still uses a similar rigid 2+1+2
structure.

The positioning of the three periods (baseline, emergence, established
product) within the available data is a second issue which has not seen
sufficient discussion in the literature. The KL paper uses ten years of data,
and constructs a single set of windows. An obvious question is how to
proceed when data for a longer time period is available. There seem to be
several possibilities:

Use several sub-samples (a.k.a. waves, or moving windows) of a length
less than the total number of years for which data is available. For exam-
ple, the dataset used in this paper covers 17 years (1996-2012), and
we could construct eight consecutive waves of ten years each (wave
1 covering 1996-2005, wave 2 covering 1997-2006, through wave 8
covering 2003-2012). This approach is used in CS.

Use longer lengths of the three periods, so that the whole period is cov-
ered. It would seem difficult to defend this approach since the length of
the windows should motivated by factors independent of the length of
the available data. Recall that the window lengths and start/end points
are fixed and are the same for all products.

Use a more flexible definition of the lengths of at least some of the
windows, i.e. allow for different lengths and different starting points of
the three periods to be applied for different product-partner flows. As
argued above, it would be difficult to motivate different lengths of the
first and third windows but this does not apply to their starting points.
It would seem that with respect to the middle window, when the magic
happens, window length and window starting point should be as flexible
as possible to reflect the different specifics of the partner-commodity
relationships (e.g. a reporter might succeed in establishing a relationship
for product ¢ with partner p, after only a single year of sending samples,
but may need three or four years to establish a relationship for the same
product with another partner, p,).

This paper uses the third option as it is the most flexible. The details are
presented in the next subsection.
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3.3. Identification of Product Discoveries with a
Flexible Middle Window

This subsection outlines the procedure for the identification of product
discoveries used in this paper. In general terms, the procedure uses the
same three windows (baseline, emergence, established product test) but
allows for the length of the middle period to differ among reporter-partner-
product triplets, and allows it to start anywhere within the available data."®

Before proceeding, let us define a simple rule to convert the quantitative
exports'’ data into qualitative data. For commodity ¢ exported by reporter
r to partner p during period t define:

o if no trade is reported
s  if the flow is determined to be a sample
X if the flow is determined to be an established product

F;

pt

We can then represent the available data on every reporter-partner-com-
modity relationship as a vector F‘;pt = F;I,Ffpz, ...,F;ﬂ), where T is the total
number of years in the sample. From a software implementation point of
view, the vector is simply a string made up of T characters, each of which
corresponds to one period in the data. We can then identify patterns in the

trade flows by identifying patterns in the text strings.

Using these text strings, we can construct arbitrary flexible definitions of
windows patterns. Let’s illustrate the approach by formalizing the following
discovery definition (hereafter labeled PS), which is broadly similar to those
in the papers cited above but allows for a flexible middle window. Define a
discovery episode as a case where a product:

1. (baseline test) Has not been exported for at least three consecutive
years, then

. 20 .
2. (emergence) Has been exported in above-zero levels™ for zero to five
consecutive years, inclusive, then

'® A recognized deficiency of this approach, common with all explored models, is the lack of
accounting for censored and/or truncated data. If a discovery episode has begun before the period
of the available data, or ends after it, it will not be identified. A potentially fruitful line of further
research would be to borrow from the survival analysis literature to augment the identification pro-
cedure, esp. when running explanatory models.

' This definition deals with one-way trade flows but can easily be extended to incorporate two-way
trade flows as well by introducing more codes. Uni-directional flows (exports or imports) require
three codes, as listed in the definition above. Bi-directional flows require nine codes, e.g. a code cor-
responding to ‘exports of samples and imports of an established product’, etc.

20 Above-zero levels’ means any combination of s and X that does not contain two consecutive X's.
The emergence period cannot contain two consecutive years with established-product level exports
(XX), as this would trigger the established-product criterion from Window 3.
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3. (established product test) Has been exported as an established product
for at least two consecutive years immediately following period 2.

That is, we would be looking for substrings 000XX (zero-length of
window 2), 000sXX (window 2 of length one, with samples-level exports),
through ooosssssXX or 000XsXssXX anywhere in the F‘;p strings. Since our
sample covers 17 years, it is possible to have several discovery episodes for
a single (r, p, ¢) relationship — we can (and actually do) observe the short-

est discovery episode (the five-character string 000XX) up to three times.

This definition of ‘product discovery’ is flexible in the following sense. First,
only windows 1 and 3 have fixed lengths. Window 2 does not, and may
vary between zero and five years in length, even within the same (r, p, ¢)
triplet. Let’s illustrate with an example. In our data, we have the string
000XX00000XsXXosX that represents the trade for a single relationship
(r, p, ) over the 17 years.”' There are two discovery episodes: (1) over
1996-2000 inclusive (000XX), with a zero-year length of window 2 and
(2) over 2003-2009 (000XsXX), with a two-year window 2, Xs, where the
established-product exports in 2006 are counted as part of the samples
window because they are not followed by another year of above-samples
exports.

Defined like this, the combined length of all three windows varies between
five and ten years, inclusive. While similar to the KL approach, the new ele-
ment here is that the established-product test (window 3, two consecutive
years of established-level exports) may start at any time, rather than being
constrained to two fixed years at the end of the sample (or sub-sample if
using waves). Second, the definition is flexible in the sense that it does not
have a fixed starting point, i.e. the first year of window 1 may be any year
within our sample, up to T — 5. This is important if we think that discov-
eries will happen with different speeds (different lengths of the samples
phase) for different products and/or trading partners, or may have begun at
different points in time. It also takes into account that discovered products
may disappear before the end of the sample.

Finally, there is some built-in flexibility in the definition of the length of
window 3. It is the minimum length of the window that is fixed, and it will

2! Exports from Brazil to India of H5'1996 product code 860719, “Bogies, bissel-bogies, axles and
wheels, and parts thereof :— Other, including parts”. Trading sample was defined as a flow with a
value of less than 100,000 dollars per year (s100).

2 Since we are looking for a pattern representing at least five years, it cannot be observed if we
have fewer than five years of observations left. Similarly, since we require a three-year no exports in
the baseline test, there can be no discoveries in the first three years in the data. Truncated and/or
censored data is explicitly not accounted for.
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expand as long as exports remain at established-product levels. This is not
directly useful to the identification procedure here but may be used for
example to analyze the survival rates of newly-established products.

3.4. Defining the Year When the Discovery is Made

Whatever the definition of ‘discovery’, it is a multi-year process, and once
a discovery episode is flagged, it must be assigned to a particular year (or
years). There seem to be two possibilities, putting the emphasis on different
aspects of the discovery process. One is to count a product as a discovery
in the year when it first appears as a positive flow (first year of window 2),
i.e. to focus on when the first attempt is made irrespective of how long it
took to reach maturity. The second is to count a flow as a discovery in the
first year when it becomes mature, i.e. when it started being exported at
above-sample levels (the first year of window 3). The longer the ‘samples’
phase allowed by the identification methodology, the larger the possible
discrepancy between the two points.

KL and CS opt for the first approach. In the case of CS the choice is mostly
irrelevant — as there is only a single year in window 2, the difference
between the two approaches of assigning a discovery to a year is always
exactly one year. In the KL approach, there is some uncertainty — the first
positive flow may emerge in any of the five years in the fixed window 2.

Using the KL and CS definitions of a discovery episode but assigning it to
the first year when the product becomes mature (first year of window3) is
of little use. In the CS case, as already discussed, the difference is always
exactly one year, and it is not clear what the benefits of shifting the count-
ing from t to t+1 would be. In the KL approach counting discoveries in the
first year of window 3 is counterproductive — window 3 always starts at the
same fixed year and all discoveries will be assigned to just a single year.

In the PS definition of discovery proposed in this paper, there is always a
variable difference between the first year of window 2 and window 3 —
from zero (i.e. when there is no window 2 at all, the product jumps straight
to established product status), to a maximum of five years. In addition,
since the start points of the windows are flexible, they would correspond
to different years. To remain closer to the KL and CS approach, here a
discovery is assigned to the first year of window 2, or if it is of zero length,
to the first year of window 3.
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3.5. Comparing the Results of the Three Definitions

This subsection discusses the results of applying the three definitions of
‘discovery’ (a.k.a. patterns® to be found in the text strings representing
trade) to the Comtrade 1996-2012 dataset.

Two of the three patterns explored here — KL and CS — are intended to
mimic the approach in the respective papers. The similarity is only in the
way the identification windows are constructed. The present analysis is
done at the reporter-partner-commodity-year level, an important difference
compared to the original sources, which are done at the level of aggregate
exports (i.e. reporter-commodity-year). In the KL case, this paper also uses
several waves, since the time period covered in the dataset is longer.

Similarly to the discussion of what constitutes a trading sample, the differ-
ent approaches to defining a discovery yield markedly different results. This
is illustrated using three simple comparisons, out of the many that can be
constructed on the basis of the individual trade flows.

The first comparison — Table C.1, Table C.2 and Table C.3 in Appendix C —
is a simple count of the number of flows tagged as a discovery by each
of the three discovery definitions, using each of the nine definitions of
trading sample. Since the CS definition does not use samples, the numbers
of discoveries found is the same for all definitions of trading sample. It tags
as discoveries about 4 percent of the exports flows and a slightly higher
number of the imports flows. As expected, the more stringent definition
KL tags a substantially lower number of flows as discoveries than CS does,
and the more flexible PS definition tags relatively more flows (except for
s10 and s100).

The second comparison is a cross-tab of the discovery counts for the same
definition of trading sample and the different definitions of discovery, at
the individual flow level (Table C.4, Table C.5 and Table C.6). Even if the
total number of flows tagged is similar, different flows are being tagged by
the different definitions. Since this comparison may be too restrictive — it
requires that two definitions of discovery agree on the classification of a
flow in the same year — Table C.7 and Table C.8 present a third compari-
son, a cross-tabulation of how many times a reporter-partner-commodity
relationship (i.e. stripping away the time dimension) has been tagged as a
discovery by the different definitions, even if not in the same year.

2 In terms of implementation, the three verbal descriptions of what constitutes a discovery were
translated into regular expressions, which in turn were applied on the text vectors describing trade
flows. The regular expressions are as follows: 0{2}[sX]{3,} for CS, 0{3}.{5}X{2,} for KL and (0{3})
([sX14{0,5}?)(X{2,}) for PS.
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3.6. The Length of Window 2

Since the main feature of the proposed definition of product discovery
is the flexibility of the middle window, it only makes sense to exploit this
flexibility. A look at the observed length of window 2 (Table D.1 and Table
D.2) reveals a surprising result — most episodes of discovery have no sam-
ples phase, they jump from non-existence straight to established-product
status. The results vary slightly depending on the definition of trading
sample chosen, being stronger in the relative definitions and weaker in
the fixed-dollar-threshold ones. Of course, if the thresholds for the sample
definitions are raised, the no-samples episodes decline in number.

Considering the data is on an annual basis, a samples phase of length zero
does not necessarily mean that there is no samples phase at all. Rather, the
flow goes through the samples phase and into maturity within the same
calendar year. The result is even stronger considering the second-frequent
length of the samples phase is one year — something that may easily
happen if the end of the calendar year comes before the flow reaches
maturity, even if the total length of the samples phase is less than twelve
months. An obvious line of future research is to examine the phenomenon
using a higher-frequency dataset, e.g. using monthly data.

4. Discussion and Conclusion

This paper draws attention to and examines two technical issues in the
analysis of new product discoveries that would benefit from further discus-
sion as the current approach is lacking in terms of theoretic foundations
and overly restrictive in some important aspects.

First is the definition of what constitutes a trading sample. Nine alternative
definitions are examined — three fixed-dollar-value thresholds (the usual
approach in the literature), four relative definitions (defining as samples the
flows comprising the bottom 1 and 5 percent of the distribution, by value
and by physical quantity), and two composite criteria (a flow is considered
a sample if it falls in the bottom 1, resp. 5, percent of the distribution by
both value and physical quantity). The alternative definitions produce sub-
stantially different results thereby making the choice of definition of trading
sample an important step in any analysis. Further research is needed in
defining what constitutes a ‘trading sample’, in particular linking the defini-
tion to concrete models of search activity and/or production structure.
In this respect, the definitions examined in this paper should be seen as
illustration of the importance of the issue and a starting point for further
discussion rather than an exhaustive examination of possibilities.
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Second, the paper discusses a deficiency in some of the empirical defini-
tions of ‘new product discovery’ used in the literature, namely the fixed
structure of the three windows of the identification procedure, and
proposes a procedure which uses a middle window (the sending sam-
ples phase) of variable length to account for potential differences in the
specifics of trade relationships at the reporter-partner-commodity level.
The proposed procedure can be tailored to specific research needs. For
example, by observing the length of the third window, one can obtain
a rough approximation to a more rigorous duration (survival) analysis of
discoveries. Or, the length of the middle window can be used to assess
the importance of samples. The dynamics of the lengths of these windows
can be especially interesting in cases where we have repeated discoveries
of the same product in the same reporter-partner pair; or to contrast the
differing experiences of a single reporter exporting the same product to
several partners. Of course, as has been done in the literature, this defini-
tion of discovery can be inverted to tag episodes where a product has
been ‘forgotten’ or dropped, rather than discovered.

An interesting preliminary result, coming from both lines of analysis in this
paper, is that the observed length of the samples phase in the vast majority
of discovery episodes is zero or one years, indicating that most product
discoveries go through the samples phase and emerge as established
products within twelve months. The result is observed for both exports
and imports flows, and is qualitatively similar across all nine definitions of
trading sample used in the paper. It seems also linked to well-known results
in the literature (Besede$ & Prusa (2006)). Further discussion and research
are needed, however, to determine whether the observed pattern is due to
underlying economic logic or just an interesting-but-random pattern that
has appeared in a moderately large dataset, or an improper choice of the
thresholds for the different definitions.

The proposed definition of product discovery facilitates the process of
better understanding the dynamics of innovation, and can serve as a start-
ing point for analyzing the differences across products, trading economy
pairs and time. At the same time, it remains just a proof-of-concept without
firm theoretic background.
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Appendix A. Comparing the Definitions of ‘Sample”

Comparison of the results of applying the different definitions of ‘sample’ to
export flows. Each 2x2 block provides the number of cases where two definitions
of ‘sample’ agree or disagree. For example, the bottom-left block in Table A.1
compares ¢5 to s10 and shows that 52,409,956 of the export flows are classified
as established products by both the composite criterion ¢5 and the s10 criterion;
995,067 flows are classified by both criteria as samples; in 13,093,147 cases s10
classified the flow as a sample while ¢5 classified it as an established product, and
in 384 cases the opposite happened.

Blocks that compare a definition to itself just provide information how many flows
the given definition classifies as established products and how many as samples.
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Table A.1. Comparing the Definitions of ‘Sample’: Exports

ql q5 vl Vs
established sample established sample established sample established sample
. established 65,948,588 0 63491960 2,456,628 65,338,014 610,574 62,843,642 3,104,946
< sample 0 549,966 0 549,966 495,013 54,953 338,336 211,630
« established 63491960 0 63,491,960 0 63,062,214 429,746 61,170,835 2,321,125
< sample 2,456,628 549,966 0 300659 2,770,813 235,781 2,011,143 995,451
., established 65,338,014 495,013 63,062,214 2,770,813 67,546,846 0 64,822,589 2,724,257
- sample 610,574 54,953 429,746 235,781 0 682,876 0 682,876
«» established 62843642 338,336 61,170,835 2,011,143 64,822,589 0 64,822,589 0
- sample 3,104,946 211,630 2,321,125 995,451 2,724,257 682,876 0 3,407,133
= established 52,323,454 86,886 51,859,193 551,147 53,730,006 85 53,724,956 5,135
E sample 13,625,134 463,080 11,632,767 2,455,447 13,816,840 682,791 11,097,633 3,401,998
g established 26,766,113 6,160 26,743,969 28,304 27,405,620 4 27,405,566 58
C sample 39,182,475 543,806 36,747,991 2,978,290 40,141,226 682,872 37,417,023 3,407,075
. established 65,948,588 495,013 63,491,960 2,951,641 65,833,027 610,574 63,181,978 3,261,623
“ sample 0 54,953 0 54,953 0 54,953 0 54,953
« established 65164767 338,336 63,491,960 2,011,143 65,073,357 429,746 63,181,978 2,321,125
° sample 783,821 211,630 0 995,451 759,670 235,781 0 995,451
s10 s100 cl c5
established sample established ple established sample established sample
_. established 52,323 454 13,625,134 26,766,113 39,182,475 65,948,588 0 65,164,767 783,821
7 sample 86,886 463,080 6,160 543,806 495,013 54,953 338,336 211,630
«, established 51,859,193 11,632,767 26,743,969 36,747,991 63,491,960 0 63,491,960 0
< sample 551,147 2,455,447 28,304 2978290 2,951,641 54,953 2,011,143 995,451
. established 53,730,006 13,816,840 27,405,620 40,141,226 65,833,027 0 65,073,357 759,670
- sample 85 682,791 4 682,872 610,574 54,953 429,746 235,781
« established 53,724,956 11,097,633 27,405,566 37,417,023 63,181,978 0 63,181,978 0
- sample 5135 3,401,998 58 3,407,075 3,261,623 54,953 2,321,125 995,451
= established 53,730,091 0 27405624 26,324,467 52,410,299 41 52,409,956 384
E sample 0 14,499,631 0 14,499,631 14,033,302 54,912 13,093,147 995,067
g established 27,405,624 0 27,405,624 0 26,772,270 3 26,772,270 3
“  sample 26,324,467 14,499,631 0 40,824,098 39,671,331 54,950 38,730,833 995,448
. established 52,410,209 14,033,302 26,772,270 39,671,331 66,443,601 0 65,503,103 940,498
“ sample 4 54,912 3 54,950 0 54,953 0 54,953
. established 52,409,956 13,093,147 26,772,270 38,730,833 65,503,103 0 65,503,103 0
° sample 384 995,067 3 995,448 940,498 54,953 0 995,451

Source: Author’s calculations based on UN Comtrade.

Notes: There are a total of 68,229,722 exports flows. Blocks containing quantity-based criteria sum to
66,498,554 as there are 1,731,168 flows with missing quantity data. The s0 definition discussed in the text is
not included in the table as it assumes there are no samples, i.e. all flows are classified as established products

37



TOAVMIIHVK na BHB/ANNUAL of the BNB Tom/Volume 4/2009-2018

Appendix B. Transition Matrices by Definition of ‘Sample’:
Exports and Imports

Each table shows the transition matrix for a given definition of what constitutes
a trading sample. Data is presented row-wise, i.e. for exports and definition v1 in
Table B.1 below, if a product is not exported in the current year (i.e. is in state o), for
the subsequent period the probability to remain not exported is 0.8552, the prob-
ability to become a sample (to transition to state s) is 0.0035, and the probability
to become an established product (X) is 0.1413. Please refer to section 2.2 in the
main text for details on the calculation of the probabilities.

The probability for a non-existing flow to remain non-existing (i.e. to go from state
o to state o) as expected is constant across the definitions. Non-existing flows will
never be tagged as samples or mature products in the definitions used here, and
indeed no ‘sensible’ definition of a sample would do so. The small differences in
the estimated transition probabilities are due to missing quantity data in the data-
set. All value-based definitions (v1, v5, s0, s10 and s100) have the same estimated
probability for the transition from state o to state o, and so do the definitions which
use quantity information (ql1, q5, and ¢l and ¢5).
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Table B.1. Transition Matrices for Different Definitions
of ‘Trading Sample’

World
Exports Imports
vl 0 s X vl 0 s X
0 0.8552 0.0035 0.1413 o 0.8572 0.0034 0.1394
s 0.6199 0.0132 0.3668 s 0.6306 0.0126 0.3567
X 0.2467 0.0034 0.7499 X 0.2520 0.0034 0.7446
v5 0 s X v5 0 s X
0 0.8552 0.0168 0.1280 0 0.8572 0.0164 0.1264
s 0.5980 0.0598 0.3421 s 0.6059 0.0570 0.3371
X 0.2321 0.0166 0.7513 X 0.2374 0.0163 0.7463
ql 0 s X ql 0 s X
0 0.8582 0.0028 0.1391 0 0.8598 0.0028 0.1374
s 0.6283 0.0782 0.2935 s 0.6460 0.0736 0.2803
X 0.2520 0.0024 0.7456 X 0.2577 0.0023 0.7400
q5 0 s X q5 0 s X
0 0.8582 0.0136 0.1282 0 0.8598 0.0137 0.1265
s 0.5623 0.1491 0.2886 s 05726 0.1444 0.2829
X 0.2409 0.0131 0.7460 X 0.2462 0.0132 0.7406
s0 0 s X s0 0 s X
0 0.8552 n.a. 0.1448 0 0.8572 na. 0.1428
s n.a. n.a. n.a. s n.a. n.a. n.a.
X 0.2505 n.a. 0.7495 X 0.2558 n.a. 0.7442
s10 0 s X s10 0 s X
0 0.8552 0.0623 0.0825 0 0.8572 0.0640 0.0787
s 0.5166 0.2288 0.2545 § 0.5144 0.2424 0.2432
X 0.1783 0.0624 0.7594 X 0.1791 0.0652 0.7557
5100 0 s X 5100 0 s X
0 0.8552 0.1255 0.0193 0 0.8572 0.1237 0.0190
s 0.3654 05313 0.1033 s 0.3645 0.5402 0.0954
X 0.0776 0.1334 0.7890 X 0.0827 0.1307 0.7866
cl 0 s X cl 0 s X
0 0.8582 0.0003 0.1415 0 0.8598 0.0003 0.1399
5 0.6656 0.0085 0.3259 s 0.6842 0.0081 0.3078
X 0.2547 0.0003 0.7451 X 0.2605 0.0002 0.7393
c5 0 s X c5 0 s X
0 0.8582 0.0049 0.1369 0 0.8598 0.0048 0.1354
s 0.6153 0.0472 0.3374 s 0.6261 0.0444 0.3295
X 0.2496 0.0048 0.7455 X 0.2555 0.0046 0.7399

Source: Author’s calculations based on UN Comtrade.
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Table B.2. Transition Matrices for Different Definitions
of ‘Trading Sample’

Bulgaria
Exports Imports

vl 0 s X vl 0 s X

0 0.8828 0.0034 0.1138 0 0.8530 0.0039 0.1431

s 0.6747 0.0131 0.3122 s 0.6034 0.0108 0.3858

X 0.3502 0.0046 0.6452 X 0.2512 0.0041 0.7448
V5 0 s X v5 0 s X

0 0.8828 0.0162 0.1010 0 0.8530 0.0190 0.1279

s 0.6496 0.0634 0.2870 s 0.5674 0.0602 0.3724

X 0.3304 0.0222 0.6474 X 0.2354 0.0207 0.7440
ql 0 S X ql 0 s X

0 0.8830 0.0016 0.1154 0 0.8536 0.0023 0.1441

s 0.7115 0.0573 0.2313 s 0.6550 0.0527 0.2922

X 0.3529 0.0015 0.6457 X 0.2526 0.0019 0.7455
q5 0 s X q5 0 s X

0 0.8830 0.0098 0.1072 0 0.8536 0.0145 0.1319

s 0.6454 0.1151 0.2395 s 0.5628 0.1230 0.3142

X 0.3419 0.0103 0.6478 X 0.2402 0.0149 0.7449

s0 0 3 X s0 0 s X

0 0.8828 na. 0.1172 0 0.8530 na. 0.1470

s na. na. na. s n.a. n.a. n.a.

X 0.3553 n.a. 0.6447 X 0.2553 n.a. 0.7447
s10 0 S X s10 0 s X

0 0.8828 0.0556 0.0616 0 0.8530 0.0742 0.0728

s 0.5777 0.2138 0.2085 s 0.4736 0.2640 0.2624

X 0.2608 0.0781 0.6611 X 0.1719 0.0829 0.7452
s100 0 s X $100 0 s X

0 0.8828 0.1044 0.0128 0 0.8530 0.1338 0.0132

s 0.4449 04772 0.0779 s 0.3286 05789 0.0926

X 0.1251 0.1652 0.7097 X 0.0758 0.1766 0.7476
cl 0 s X cl 0 § X

0 0.8830 0.0002 0.1168 0 0.8536 0.0003 0.1461

s 0.7391 0.0067 0.2542 s 0.6477 0.0052 0.3472

X 0.3549 0.0003 0.6448 X 0.2549 0.0002 0.7449
c5 0 S X c5 0 s X

0 0.8830 0.0042 0.1128 0 0.8536 0.0057 0.1406

s 0.6723 0.0536 0.2741 s 0.5931 0.0415 0.3654

X 0.3492 0.0050 0.6458 X 0.2492 0.0059 0.7449

Source: Author’s calculations based on UN Comtrade.
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Table B.3. Transition Matrices for Different Definitions
of ‘Trading Sample’

Romania
Exports Imports

vl 0 s X vl 0 s X

0 0.8686 0.0021 0.1293 0 0.8282 0.0026 0.1693

s 0.6371 0.0111 0.3519 s 05703 0.0094 0.4203

X 0.3232 0.0029 0.6739 X 0.2107 0.0026 0.7867
v5 0 s X v5 0 s X

0 0.8686 0.0139 0.1175 o 0.8282 0.0199 0.1520

s 0.6333 0.0473 0.3194 s 0.5421 0.0611 0.3968

X 0.3068 0.0171 0.6762 X 0.1955 0.0175 0.7870
ql 0 s X ql 0 s X

0 0.8730 0.0016 0.1254 0 0.8365 0.0023 0.1612

s 0.6912 0.0679 0.2409 s 0.6264 0.0772 0.2964

X 0.3223 0.0015 0.6762 X 0.2141 0.0017 0.7842
q5 0 s X q5 0 s X

0 0.8730 0.0090 0.1180 0 0.8365 0.0123 0.1512

s 0.6214 0.1205 0.2581 s 05313 0.1487 0.3200

X 0.3129 0.0098 0.6773 X 0.2050 0.0118 0.7832
s0 0 s X s0 0 s X

0 0.8686 na. 0.1314 0 0.8282 na. 0.1718

s n.a. na. na. s na. na. na.

X 0.3260 n.a. 0.6740 X 0.2130 n.a. 0.7870
s10 0 s X s10 0 s X

0 0.8686 0.0501 0.0812 0 0.8282 0.0767 0.0951

s 0.5686 0.1918 0.2397 s 0.4556 0.2537 0.2908

X 0.2524 0.0614 0.6861 X 0.1413 0.0700 0.7888
s100 0 s X 5100 0 S X

0 0.8686 0.1079 0.0235 0 0.8282 0.1491 0.0228

s 0.4405 0.4537 0.1058 s 0.3035 0.5809 0.1156

X 0.1321 0.1418 0.7262 X 0.0575 0.1494 0.7931
cl 0 s X cl 0 S X

0 0.8730 0.0002 0.1268 0 0.8365 0.0003 0.1632

s 0.7376 0.0000 0.2624 s 0.6489 0.0097 0.3414

X 0.3243 0.0002 0.6755 X 0.2161 0.0002 0.7837
c5 0 s X 5 0 s X

0 0.8730 0.0035 0.1235 0 0.8365 0.0045 0.1590

s 0.6463 0.0393 0.3144 s 0.5752 0.0412 0.3836

X 0.3199 0.0042 0.6758 X 0.2121 0.0043 0.7835

Source: Author’s calculations based on UN Comtrade.
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Table B.4. Transition Matrices for Different Definitions
of ‘Trading Sample’

Germany
Exports Imports

vl 0 s X vl 0 s X

0 0.8311 0.0018 0.1670 0 0.8440 0.0012 0.1549

s 0.5531 0.0128 0.4341 s 0.6096 0.0096 0.3807

X 0.1388 0.0013 0.8599 X 0.1688 0.0010 0.8303
V5 0 s X v5 0 s X

0 0.8311 0.0234 0.1455 0 0.8440 0.0174 0.1386

s 0.5344 0.0757 0.3899 s 0.5958 0.0532 0.3511

X 0.1250 0.0135 0.8615 X 0.1555 0.0115 0.8330
ql 0 S X ql 0 s X

0 0.8323 0.0011 0.1665 0 0.8450 0.0009 0.1541

s 0.5417 0.0805 0.3777 s 0.5523 0.0806 0.3672

X 0.1403 0.0006 0.8591 X 0.1696 0.0006 0.8298
q5 0 s X q5 0 s X

0 0.8323 0.0137 0.1540 0 0.8450 0.0088 0.1463

s 0.4701 0.1490 0.3810 s 0.5201 0.1180 0.3619

X 0.1334 0.0091 0.8574 X 0.1642 0.0066 0.8292

s0 0 3 X s0 0 s X

0 0.8311 na. 0.1689 0 0.8440 na. 0.1560

s n.a. na. na. s n.a. n.a. n.a.

X 0.1402 n.a. 0.8598 X 0.1699 n.a. 0.8301
s10 0 S X s10 0 s X

0 0.8311 0.0827 0.0862 0 0.8440 0.0661 0.0899

s 0.4236 0.2957 0.2806 s 0.5091 0.2129 0.2779

X 0.0849 0.0483 0.8668 X 0.1128 0.0449 0.8423
s100 0 s X $100 0 s X

0 0.8311 0.1488 0.0201 0 0.8440 0.1350 0.0210

s 0.2512 0.6405 0.1083 s 0.3343 05373 0.1284

X 0.0316 0.0901 0.8783 X 0.0387 0.0946 0.8667
cl 0 s X cl 0 § X

0 0.8323 0.0001 0.1675 0 0.8450 0.0001 0.1549

s 0.5882 0.0156 0.3962 s 0.5983 0.0042 0.3975

X 0.1407 0.0001 0.8592 X 0.1700 0.0001 0.8299
c5 0 S X c5 0 s X

0 0.8323 0.0062 0.1614 0 0.8450 0.0036 0.1514

s 0.5342 0.0609 0.4049 s 0.5920 0.0425 0.3655

X 0.1371 0.0037 0.8592 X 0.1673 0.0024 0.8303

Source: Author’s calculations based on UN Comtrade.
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Table B.5. Transition Matrices for Different Definitions
of ‘Trading Sample’

USA
Exports Imports
vl 0 s X vl 0 s X
0 0.8143 0.0048 0.1809 0 0.8389 0.0038 0.1573
s 0.5467 0.0178 0.4355 s 0.6130 0.0132 0.3738
X 0.2101 0.0042 0.7857 X 0.1861 0.0026 0.8113
v5 0 s X v5 0 s X
0 0.8143 0.0227 0.1630 0 0.8389 0.0176 0.1435
s 0.5455 0.0599 0.3946 s 0.6050 0.0458 0.3493
X 0.1969 0.0188 0.7843 X 0.1745 0.0117 0.8138
ql 0 s X ql 0 s X
0 0.8271 0.0039 0.1690 0 0.8501 0.0057 0.1442
s 0.5516 0.0552 0.3932 s 0.5964 0.0895 0.3141
X 0.2339 0.0036 0.7626 X 0.2035 0.0040 0.7925
q5 0 s X q5 0 s X
0 0.8271 0.0181 0.1548 0 0.8501 0.0202 0.1298
s 0.5208 0.1187 0.3605 s 0.5391 0.1606 0.3004
X 0.2233 0.0165 0.7602 X 0.1912 0.0154 0.7934
s0 0 s X s0 0 s X
0 0.8143 na. 0.1857 0 0.8389 na. 0.1611
s n.a. na. na. s na. na. na.
X 0.2135 n.a. 0.7865 X 0.1892 n.a. 0.8108
s10 0 s X s10 0 s X
0 0.8143 0.0799 0.1058 0 0.8389 0.0691 0.0920
s 0.5058 0.1912 0.3030 s 0.5325 0.1939 0.2736
X 0.1490 0.0630 0.7879 X 0.1272 0.0466 0.8262
s100 0 s X 5100 0 S X
0 0.8143 0.1640 0.0217 0 0.8389 0.1388 0.0223
s 0.3481 0.5194 0.1325 s 0.3639 0.5082 0.1279
X 0.0551 0.1434 0.8015 X 0.0473 0.0948 0.8579
cl 0 s X cl 0 S X
0 0.8271 0.0005 0.1724 0 0.8501 0.0006 0.1494
s 0.5868 0.0115 0.4017 s 0.6323 0.0108 0.3568
X 0.2364 0.0004 0.7632 X 0.2080 0.0004 0.7916
c5 0 s X 5 0 s X
0 0.8271 0.0069 0.1661 0 0.8501 0.0063 0.1436
s 0.5590 0.0459 0.3951 s 0.6082 0.0385 0.3533
X 0.2316 0.0062 0.7622 X 0.2029 0.0047 0.7923

Source: Author’s calculations based on UN Comtrade.
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Table B.6. Transition Matrices for Different Definitions
of ‘Trading Sample’

China
Exports Imports

vl 0 s X vl 0 s X

0 0.8301 0.0032 0.1667 0 0.8432 0.0034 0.1534

s 0.5340 0.0123 0.4537 s 0.5773 0.0109 0.4119

X 0.1642 0.0022 0.8337 X 0.1858 0.0027 0.8115
V5 0 s X v5 0 s X

0 0.8301 0.0151 0.1548 0 0.8432 0.0158 0.1409

s 0.5146 0.0469 0.4385 s 0.5574 0.0475 0.3951

X 0.1554 0.0104 0.8342 X 0.1754 0.0124 0.8122
ql 0 S X ql 0 s X

0 0.8300 0.0004 0.1695 0 0.8435 0.0037 0.1528

s 0.5734 0.0605 0.3661 s 0.5835 0.0846 0.3319

X 0.1682 0.0002 0.8316 X 0.1870 0.0024 0.8107
q5 0 s X q5 0 s X

0 0.8300 0.0034 0.1666 0 0.8435 0.0179 0.1386

s 0.5454 0.0835 0.3711 s 0.5005 0.1653 0.3342

X 0.1660 0.0019 0.8320 X 0.1770 0.0129 0.8101

s0 0 3 X s0 0 s X

0 0.8301 na. 0.1699 0 0.8432 na. 0.1568

s n.a. na. na. s n.a. n.a. n.a.

X 0.1665 n.a. 0.8335 X 0.1887 n.a. 0.8113
s10 0 S X s10 0 s X

0 0.8301 0.0637 0.1062 0 0.8432 0.0637 0.0931

s 0.4434 0.2007 0.3559 s 0.4761 0.2126 0.3113

X 0.1185 0.0441 0.8374 X 0.1338 0.0501 0.8161
s100 0 s X $100 0 s X

0 0.8301 0.1473 0.0226 0 0.8432 0.1311 0.0257

s 0.2889 0.5464 0.1647 s 0.3275 0.5255 0.1470

X 0.0415 0.1009 0.8576 X 0.0603 0.1073 0.8323
cl 0 s X cl 0 § X

0 0.8300 0.0001 0.1699 0 0.8435 0.0004 0.1561

s 0.5855 0.0024 0.4120 s 0.6742 0.0042 0.3216

X 0.1685 0.0000 0.8315 X 0.1895 0.0002 0.8103
c5 0 S X c5 0 s X

0 0.8300 0.0014 0.1686 0 0.8435 0.0053 0.1512

s 0.5719 0.0277 0.4004 s 0.5702 0.0358 0.3940

X 0.1674 0.0008 0.8317 X 0.1857 0.0038 0.8105

Source: Author’s calculations based on UN Comtrade.
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[

Source: Author’s calculations based on UN Comtrade.

Appendix C. Comparing the Three Definitions of Discovery

Table C.1. Flows Tagged/Not Tagged as a Discovery,
by Trading Sample Definition

Exports

discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery

CS Definition of Discovery

number
65,543,498
2,686,224
65,543,498
2,686,224
65,443,304
2,786,418
65,443,304
2,786,418
65,543,498
2,686,224
65,543,498
2,686,224
65,543,498
2,686,224
65,443,304
2,786,418
65,443,304
2,786,418

percent
96.06
3.94
96.06
3.94
95.92
4.08
95.92
4.08
96.06
3.94
96.06
3.94
96.06
3.94
95.92
4.08
95.92
4.08

sample

vl

VS

ql

q5

s0

s10

s100

cl

c5

Imports

discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery

number
66,232,284
2,971,501
66,232,284
2,971,501
66,154,061
3,049,724
66,154,061
3,049,724
66,232,284
2,971,501
66,232,284
2,971,501
66,232,284
2,971,501
66,154,061
3,049,724
66,154,061
3,049,724

percent
95.71
4.29
95.71
4.29
95.59
441
95.59
441
95.71
4.29
95.71
429
95.71
429
95.59
4.41
95.59
441

Note: Since the CS definition does not use samples, the numbers of discoveries found is the same for all defini-
tions of trading sample. The differences in the values in the table are due to flows with missing quantity data.
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Table C.2. Flows Tagged/Not Tagged as a Discovery,
by Trading Sample Definition

KL Definition of Discovery

Exports Imports
sample  discovery number  percent sample  discovery number  percent
vl not discovery 67,752,924 99.30 vl not discovery 68,687,736 99.25
discovery 476,798 0.70 discovery 516,049 0.75
V5 not discovery 67,770,503 99.33 v5 not discovery 68,704,926 99.28
discovery 459,219 0.67 discovery 498,859 0.72
ql not discovery 67,623,669 99.11 ql not discovery 68,571,053 99.09
discovery 606,053 0.89 discovery 632,732 091
q5 not discovery 67,645,188 99.14 q5 not discovery 68,593,102 99.12
discovery 584,534 0.86 discovery 610,683 0.88
s0 not discovery 67,748,713 99.30 s0 not discovery 68,683,765 99.25
discovery 481,009 0.70 discovery 520,020 0.75
s10 not discovery 67,852,775 99.45 s10 not discovery 68,795,734 99.41
discovery 376,947 0.55 discovery 408,051 0.59
s100 not discovery 68,067,194 99.76 s100 not discovery 69,025,303 99.74
discovery 162,528 0.24 discovery 178,482 0.26
cl not discovery 67,619,780 99.11 cl not discovery 68,566,901 99.08
discovery 609,942 0.89 discovery 636,884 0.92
c5 not discovery 67,627,039 99.12 c5 not discovery 68,574,044 99.09
discovery 602,683 0.88 discovery 629,741 091

Source: Author’s calculations based on UN Comtrade.
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sample
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Source: Author’s calculations based on UN Comtrade.

Table C.3. Flows Tagged/Not Tagged as a Discovery,
by Trading Sample Definition

Exports

discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery

discovery

PS Definition of Discovery

number
64,792,383
3,437,339
65,060,531
3,169,191
64,651,087
3,578,635
64,880,362
3,349,360
64,722,760
3,506,962
65,968,824
2,260,898
67,455,599
774,123
64,601,891
3,627,831
64,697,183
3,532,539

percent
94.96
5.04
95.36
464
94.76
5.24
95.09
491
94.86
514
96.69
3.31
98.87
1.13
94.68
5.32
94.82
518

sample
vl

VS

ql

q5

s0

s10

5100

cl

c5

Imports

discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery
discovery
not discovery

discovery

number
65,377,441
3,826,344
65,662,415
3,541,370
65,276,277
3,927,508
65,526,228
3,677,557
65,301,769
3,902,016
66,720,920
2,482,865
68,350,002
853,783
65,221,910
3,981,875
65,322,100
3,881,685

percent
94.47
5.53
94.88
5.12
94.32
5.68
94.69
5.31
94.36
5.64
96.41
3.59
98.77
1.23
94.25
5.75
94.39
5.61
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The following three tables provide a cross-tabulation of flows according to whether
they have or have not been tagged as a discovery by the respective pair of discov-
ery definitions. For example, Table C.4 compares how the CS and KL definitions
stack against each other. For sample definition v1, 65,268,668 flows have been
tagged as ‘not discoveries’ by both the CS and KL definitions. There are 274,830
flows that have been tagged as a discovery by KL, and tagged as ‘not discovery’ by
CS; 2,484,256 flows have been tagged as discoveries by CS and not by KL, and only
201,968 flows have been tagged as a discovery by both definitions.

Table C.4. Crosstab of Discoveries by Different Discovery Definitions

CS vs. KL

Exports Imports
sample kl = not discovery discovery not discovery discovery
vl cs= not discovery 65,268,668 274,830 65,957,661 274,623
cs= discovery 2,484,256 201,968 2,730,075 241,426
V5 cs= not discovery 65,283,770 259,728 65,972,373 259,911
cs=  discovery 2,486,733 199,491 2,732,553 238,948
ql cs= not discovery 65,052,954 390,350 65,760,223 393,838
cs= discovery 2,670,715 215,703 2,810,830 238,894
q5 cs= not discovery 65,070,790 372,514 65,778,260 375,801
cs=  discovery 2,574,398 212,020 2,814,842 234,882
s0 cs= not discovery 65,264,986 278,512 65,954,302 277,982
cs= discovery 2,483,727 202,497 2,729,463 242,038
s10 cs= not discovery 65,350,402 193,096 66,044,214 188,070
cs=  discovery 2,502,373 183,851 2,751,520 219,981
s100 cs= not discovery 65,482,117 61,381 66,174,878 57,406
cs= discovery 2,585,077 101,147 2,850,425 121,076
cl cs= not discovery 65,049,648 393,656 65,756,735 397,326
cs=  discovery 2,570,132 216,286 2,810,166 239,558
c5 cs= not discovery 65,055,742 387,562 65,762,789 391,272
cs= discovery 2,571,297 215,121 2,811,255 238,469

Source: Author’s calculations based on UN Comtrade.
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Table C.5. Crosstab of Discoveries by Different Discovery Definitions

CS vs. PS

Exports Imports
sample ps= not discovery discovery not discovery discovery
vl cs= not discovery 62,145,774 3,397,724 62,448,796 3,783,488
cs=  discovery 2,646,609 39,615 2,928,645 42,856
V5 cs= not discovery 62,551,380 2,992,118 62,884,134 3,348,150
cs= discovery 2,509,151 177,073 2,778,281 193,220
ql cs= not discovery 61,884,754 3,558,550 62,249,118 3,904,943
cs=  discovery 2,766,333 20,085 3,027,159 22,565
q5 cs= not discovery 62,196,851 3,246,453 62,591,849 3,562,212
cs= discovery 2,683,511 102,907 2,934,379 115,345
s0 cs = not discovery 62,036,536 3,506,962 62,330,268 3,902,016
cs=  discovery 2,686,224 0 2,971,501 0
s10 cs=  not discovery 63,748,959 1,794,539 64,274,013 1,958,271
cs= discovery 2,219,865 466,359 2,446,907 524,594
s100 cs= not discovery 65,126,200 417,298 65,760,728 471,556
cs=  discovery 2,329,399 356,825 2,589,274 382,227
cl cs= not discovery 61,818,016 3,625,288 62,174,902 3,979,159
cs= discovery 2,783,875 2,543 3,047,008 2,716
5 cs=  not discovery 61,958,714 3,484,590 62,323,705 3,830,356
cs=  discovery 2,738,469 47,949 2,998,395 51,329

Source: Author’s calculations based on UN Comtrade.
Note: The table provides a cross-tabulation of flows according to whether they have or have not been tagged

as a discovery by the respective pair of discovery definitions.
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Table C.6. Crosstab of Discoveries by Different Discovery Definitions

KL vs. PS

Exports Imports
sample ps= not discovery discovery not discovery discovery
vl kl=  not discovery 64,319,185 3,433,739 64,865,276 3,822,460
kl=  discovery 473,198 3,600 512,165 3,884
v5 kl= not discovery 64,618,478 3,152,025 65,181,910 3,623,016
kl= discovery 442,053 17,166 480,505 18,354
ql kl= not discovery 64,046,625 3,577,044 64,645,365 3,925,688
kl=  discovery 604,462 1,591 630,912 1,820
q5 kl=  not discovery 64,305,521 3,339,667 64,926,293 3,666,809
kl=  discovery 574,841 9,693 599,935 10,748
s0 kl=  not discovery 64,241,751 3,506,962 64,781,749 3,902,016
kl=  discovery 481,009 0 520,020 0
s10 kl=  not discovery 65,648,250 2,204,525 66,376,117 2,419,617
kl= discovery 320,574 56,373 344,803 63,248
s100 kl=  not discovery 67,354,507 712,687 68,241,214 784,089
kl=  discovery 101,092 61,436 108,788 69,694
cl kl= not discovery 63,992,107 3,627,673 64,585,211 3,981,690
kl= discovery 609,784 158 636,699 185
5 kl=  not discovery 64,098,395 3,528,644 64,696,595 3,877,449
kl=  discovery 598,788 3,895 625,505 4,236

Source: Author’s calculations based on UN Comtrade.
Note: The table provides a cross-tabulation of flows according to whether they have or have not been tagged
as a discovery by the respective pair of discovery definitions.

50



International Merchandise Trade Flows: Defining Samples and Identifying Discoveries

Table C.7. Exports: Crosstab of Discoveries by Different Discovery
Definitions, Ignoring Time

cs=0
cs=1
cs=2
cs=3

CS vs. KL
ki=0
8,975,857
2,179,655
82,309
256
kl=0
8,986,274
2,185,636
83,477
269
ki=0
8,864,635
2,161,421
82,548
218
k=0
8,875,857
2,170,514
83,740
230
ki=0
8,973,155
2,178,464
82,001
246
ki=0
9,025,544
2,223,506
88,558
320
ki=0
9,097,492
2,356,436
98,036
383
ki=0
8,862,388
2,159,989
82,341
215
ki=0
8,866,631
2,162,568
82,771
222

k=1
155,615
301,328
19,710
145
kl=1
145,198
295,347
18,542
132
ki=1
169,872
413,266
22,764
151
ki=1
158,650
404,173
21,672
139
k=1
168,317

302,51
20,01
155
k=1
105,928
257,477
13,461
81
k=1
33,980
124,547
3,983
18
k=1
172,119
414,698
22,971
154
k=1
167,876
412,119
22,541
147

9
8

c5
cs=0
cs=1
cs=2
cs=3

ps=0
7,859,618
536,108
21,451
161
ps=0
8,045,730
589,266
23,723
173
ps=0
7,742,281
520,347
20,199
144
ps=0
7,888,249
581,079
22,468
154
ps=0
7,807,720
526,218
21,026
158
ps=0
8,544,180
922,131
39,306
235
ps=0
9,024,658
1,842,043
80,579
356
ps=0
7,707,843
510,685
19,879
141
ps=0
7,776,361
527,152
20,490
143

CS vs. PS
ps=1
1,231,091
1,872,326
54,731
200
ps=1
1,066,138
1,832,285
54,561
194
ps=1
1,249,714
1,978,199
57,720
184
ps=1
1,111,973
1,927,360
57,466
178
ps=1
1,279,540
1,878,725
54,755
201
ps=1
576,820
1,531,740
48,555
147
ps=1
105,837
635,412
19,072
44
ps=1
1,281,934
1,985,678
57,719
185
ps=1
1,217,803
1,973,775
57,769
184

Source: Author’s calculations based on UN Comtrade.
Note: The row and column names show how many times a relationship (reporter-partner-commodity) has
been tagged as a discovery by the respective definition in any of the 17 years in the sample. For sample defini-
tion v1, 8,975,857 relationships have never been tagged as discoveries by either CS or KL; 155,615 relation-
ships have been tagged once by KL and never by CS, etc.

ps=2
40,507
72,240
25,789
40
ps=2
29,448
59,220
23,700
34
ps=2
42,215
75,842
27,345
4
ps=2
34,068
66,017
25,339
37
ps=2
43,918
75,710
26,185
42
ps=2
10,433
27,049
14,146
19
ps=2
974
3,622
2,367
1
ps=2
44,411
78,001
27,663
43
ps=2
40,062
73,474
27,008
42

ps=3
256
309
48

0
ps=3
156
212
35

ps=3
297

299
48

ps=3

231

=
@
n

= =
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O T 2 WO WO WO —+ oW W o N

PS vs. KL
vl k=0
ps=0 8301417
ps=1 2827489
ps=2 109,101
ps=3 70
V5 k=0
ps=0 8,537,439
ps=1 2628573
ps=2 89,592
ps=3 52
ql ki=0
ps=0 8,160,483
ps=1 2835081
ps=2 113,195
ps=3 63
q5 ki=0
ps=0 8,369,056
ps=1 2663219
ps=2 98,021
ps=3 45
s0 k=0
ps=0 8,240,635
ps=1 2878653
ps=2 114,509
ps=3 69
s10 k=0
ps=0 9,384,692
ps=1 1,910,702
ps=2 42,522
ps=3 12
s100 k=0
ps=0 10,897,449
ps=1 649,087
ps=2 5,810
ps=3 1
cl k=0
ps=0 8,116,239
ps=1 2871819
ps=2 116,807
ps=3 68
c5 k=0
ps=0 8200717
ps=1 2801767
ps=2 109,650
ps=3 58

kl=1
115,921
330,859
29,475
543
ki=1
121,453
314,605
22,810
351
ki=1
122,488
450,736
32,248
581
k=1
122,894
433,758
27,440
442
k=1
114,487
334,568
31,346
608
k=1
121,160
246,560
9,125
102
k=1
50,187
111,278
1,054

9

ki=1
122,309
453,697
33,311
625
k=1
123,429
447,764
30,936
554
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Table C.8. Imports: Crosstab of Discoveries by Different Discovery
Definitions, Ignoring Time

CS vs. KL CS vs. PS PS vs. KL
vl k=0 kl=1 vl ps=0 ps=1 ps=2 ps=3 vl k=0 kl=1
cs=0 9,350,148 158,733 «¢s=0 8,136,532 1,328,275 43,732 342 ps=0 8582108 116,595
cs=1 2414930 335951 cs= 541,390 2,126,233 82,957 301 ps=1 3148367 368,315
cs=2 88,492 21218 cs=2 20,615 61,977 27,073 45 ps=2 123,265 30,534
cs=3 253 147  ¢cs=3 166 197 37 0 ps=3 83 605
v5 k=0 kl=1 v5 ps=0 ps=1 ps=2 ps=3 v5 k=0 kl=1

cs=0 9360489 148392 «cs=0 8336229 1,140,330 32,005 227 ps=0 8834010 122,284
cs=1 2420508 330373 cs=1 596916 2,084,004 69,745 216 ps=1 2934019 352,244

=2 89,744 19966 cs=2 22,969 61,741 24,966 34 ps=2 102917 23921
cs=3 272 128 ¢s=3 180 188 32 0 ps=3 67 410

q1 k=0 kl=1 q1 ps=0 ps=1 ps=2 ps=3 ql k=0 kl=1
cs=0 9260769 170,179 «¢s=0 8,051,081 1,335230 44,292 345 ps=0 8477475 121,951
cs=1 2388947 439556 cs=1 528650 2,216,006 83,542 305 ps=1 3,137,434 476,647
cs=2 87,186 22,856 cs=2 19,538 62,659 27,798 47 ps=2 122,150 33518
cs=3 238 141 cs=3 157 186 36 0 ps=3 81 616

q5 k=0 kl=1 q5 ps=0 ps=1 ps=2 ps=3 q5 k=0 kl=1
cs=0 9272633 158315 ¢cs=0 8212391 1,182904 35,399 254 ps=0 8705309 122,367
cs=1 2397787 430,716 cs=1 593294 2,161,897 73,081 231 ps=1 2948133 459,231
cs=2 88520 21522 ¢s=2 21,815 62,392 25,791 4 ps=2 105681 28,622
cs=3 249 130 ¢s=3 176 171 32 0 ps=3 66 463

s0 k=0 k=1 s0 ps=0 ps=1 ps=2 ps=3 s0 k=0 kl=1
cs=0 9347650 161,231 ¢s=0 8,079,955 1,381,092 47,452 382 ps=0 8516051 115032

cs=1 2413784 337,097 «cs=1 530,764 2,133,067 86,726 324 ps=1 3204620 371,700
cs=2 88,170 21540 cs=2 20,201 61,961 27,496 52 ps=2 129,088 32,623
cs=3 248 152 ¢s=3 163 200 37 0 ps=3 93 665

s10 k=0 k=1 s10 ps=0 ps=1 ps=2 ps=3 s10 k=0 kl=1
cs=0 9403746 105135 cs=0 8907804 590,193 10,827 57 ps=0 9823619 121927
cs=1 2462042 288839 cs=1 996,117 1721714 32,994 56 ps=1 2089131 276,780
cs=2 95,706 14,004 cs=2 41,377 53,866 14,456 11 ps=2 49,054 9,237
cs=3 327 73 =3 248 138 14 0 ps=3 17 107
s100 k=0 k=1 100 ps=0 ps=1 ps=2 ps=3 100 k=0 kl=1
cs=0 9476056 32825 cs=0 9399231 108589 1,056 5 ps=0 11,477,102 48,100
cs=1 2609334 141547 cs=1 2039910 705313 5,655 3 ps=1 706351 129214
cs=2 105616 4094  cs=2 85,702 21,624 2,384 0 ps=2 7,937 1,160
cs=3 384 16 ¢s=3 359 39 2 0 ps=3 0 8

cl k=0 kl=1 cl ps=0 ps=1 ps=2 ps=3 cl k=0 kl=1
cs=0 9258256 172692 «¢s=0 8,012,299 1371540 46,735 374 ps=0 8428326 121,886
cs=1 2387516 440987 cs= 518,485 2,223,883 85,815 320 ps=1 3178489 479,699
cs=2 86,984 23,058 cs=2 19,272 62,578 28,143 49 ps=2 126,087 34,642
=3 232 147 ¢s=3 156 187 36 0 ps=3 86 657

c5 k=0 kl=1 c5 ps=0 ps=1 ps=2 ps=3 c5 k=0 k=1
cs=0 9262580 168368 «cs=0 8085327 1,303,071 42,221 329 ps=0 8517758 122,843
cs=1 2389897 438606 cs=1 535250 2,211,669 81,298 286 ps=1 37103588 473931
cs=2 87,417 22625 ¢s=2 19,861 62,599 27,535 47 ps=2 118,705 32,385
=3 237 142 ¢s=3 163 180 36 0 ps=3 80 582

Source: Author’s calculations based on UN Comtrade.
Note: The row and column names show how many times a relationship (reporter-partner-commodity) has
been tagged as a discovery by the respective definition in any of the 17 years in the sample.
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Abstract. This scientific paper analyses the factors affecting the interest rate spreads
of commercial banks in Bulgaria. The Engle-Granger two-step method (1987) and
the bounds testing approach of Pesaran et al. (1999, 2001) are applied. The main
findings of the paper are that the interest rate spreads dynamics in Bulgaria in the
period of Q1.2004 - Q3.2014 was under the long-term influence of factors such
as: economic activity, market concentration, foreign ownership, external liabilities,
profit margins, loan to asset ratio, loan to deposit ratio, house prices, inflation,
interbank lending rates and stock prices. The short-term determinants of the interest
rate spreads include: loan to deposit ratio, foreign ownership, unemployment and
market concentration. The global financial crisis and its projection on the Bulgarian
economy and the Corporate Commercial Bank’s insolvency are among the
developments increasing interest rate spreads.

Pegiome. Tazu HayuHa pazpabomka aHaauzupa pakmopume, Bausewu Bvpxy
auxBeHume cnpegoBe Ha mbpaoBckume Ganku 6 bvazapua. [NpuaoxeHu ca gBy-
cmunkoBuam memog Ha Engle - Granger (1987) u memogbm Ha Pesaran et al.
(1999, 2001). OcHoBHume u3zBogu om u3zcaegBaHemo ca, Ye guHamukama Ha
auxBerume cnpegoBe B8 bvazapua 8 nepuoga om nbpBomo mpumeceuue Ha
2004 2. go mpemomo mpumeceyue Ha 2014 2. ca nog gbazocpouHomo BauaHue
Ha pakmopu, Kamo: UKOHOMUYeckama akmuBHocm, na3apHama KoHueHmpauus,
uykgecmparHama cobecmBerocm, BbHWHUME 3agbAXKEHUA, HOpMamMa Ha Nevaa-
6ama, cbomHoweHuama ,kpegumu/akmuBu” u ,kpegumu/geno3zumu”, ueHume
Ha >KuAuWwama, uHAauuama, mexkgybarkoBume auxBeHu npoueHmu no kpegumu
U ueHume Ha akyuume. KpamkocpouHume gemepmuHaHmu Ha aux8eHume cnpe-
goBe BkaouBam: cbomHoweHuemo ,kKpegumu/geno3umu’, yykgecmpaHHama
cobcmBerocm, 6e3pabomuuama u nazapHama koHueHmpauua. C8emoBHama
cpuHaHcoBa kpu3a u HelHama npoekuusa Bbpxy HbAazapckama UKOHOMUKA, KaKmo
u HenaameskocnocbHocmma Ha KopnopamuBHa mepzoBcka baHka ca cpeg meh-
geHuuume, yBeauuaBawu auxBerHume cnpegoBe.

Petar Peshev, Ph.D. is an assistant professor of Economics at the Economics Depart-
ment of the University of National and World Economy, p.peshev@unwe.bg.
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Introduction

Interest rate spreads have traditionally been a major economic concept
for bank centric financial systems, hence attracting analysts” attention. This
subject has quite practical dimensions for the Bulgarian economy and the
banking system respectively, with net interest income comprising an aver-
age of above 70% of net banking income over the last decade, while the
related net commissions and fees income add another 21%, and invest-
ments’ net income has only a minor prominence. In the last decade, the
Bulgarian banking system has grown dramatically in size and economic
significance, being the main source of economic agents’ external debt
financing (with domestic credit to GDP ratio hovering between 63 and
71% of GDP in the last five years) and supplying the widely recognized
investment/saving opportunities.

Banks in Bulgaria operate under a traditional banking model, in which
deposit-lending services to non-financial firms and households represent
the core of their daily routines. Net interest income and net fee and com-
mission income are the main sources of banks’ income, while income from
financial markets operations has a negligible share in the net revenue mix.

It is well known that the banking sector is prone to oligopolistic behavior
due to economies of scale and due to the high entry barriers, regulations
and supervision. In the Bulgarian banking system, the five biggest banks (by
asset value) control over 50% of the market, having the potential to dictate
banking service trends.

Over the last eight years, the interest rate spreads of non-financial compa-
nies in Bulgaria have been on average 101% higher than the mean values
of other EU countries, while households’ housing purchases interest rate
spreads have been over 90% higher compared to the other EU countries.
The divergence has widened in the last couple of years, and the interest
rate spreads for Bulgarian non-financial companies and households’ hous-
ing purchases equal 5.4 percentage points and 4.5 percentage points as of
November 2014 respectively." Countries with similar risk and development
characteristics (CEE countries), even countries that have experienced a
more severe slump in GDP, employment, or countries with severely dete-
riorated public finances (Greece, Portugal, Hungary, Latvia, etc.), which
were supported by international financial institutions (IMF, World Bank,

" For more detailed information on interest rate spreads in the EU, see Tables 4 and 5 in the
Appendices section of the paper.
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etc.) in latest financial crisis, have much lower spreads between loans and
deposits interest rates.

This study has been motivated by the fact that interest rate spreads in
Bulgaria have been relatively high compared to other EU countries for a
considerable time. The paper aims to econometrically justify aggregate
level factors that affect interest rate spreads in Bulgaria in the short and
long term.

Review of Related Literature

Net Interest Margin (NIM) is found to be the prevailing dependent variable
in most of the research on the subject; however, some researchers perform
an analysis on interest rate spreads.” Interest rate spread, derived as the
difference between loan rates and deposit rates, is a good approximation
for the net interest margin of emerging economies’ banking systems, where
the main banking activities are deposit-lending operations and interest rates
on other types of bank assets and liabilities have a very limited effect on
NIM.

The most existing papers on the topic investigate the interest margin deter-
minants using bank level data, aiming to better parameterize the relation-
ship by means of panel econometric techniques, segmenting the results for
big and small banks and for the system as a whole.

The widely cited and acknowledged interest rate spreads model of Ho and
Saunders (1981) is built upon the assumption that macroeconomic fac-
tors are incorporated into the microeconomic variables included into the
model. By means of a cross-sectional analysis on US individual commercial
banks, the authors infer that the pure spread (the constant value in their
regression) and non-interest expenses minus non-interest revenue to assets
ratio seem to have the biggest and most positive impact on banks’ net
interest margin (ibid.). The model, which uses bank-specific variables, is
prone to many limitations. Its approach implies that banks manage the
markup above interest rates on deposits solely on their balance sheet indi-
cators, ignoring the general national and international economic environ-
ment which is not yet reflected in ad hoc and interim financial statements.

?The net interest margin as a ratio between net interest revenues and interest-bearing assets is
the dependent variable in the works of Gelos (2006), Claeys and Vander Vennet (2004), Trinu-
groho et al. (2012), Poghosyan (2012), Raharjo et al. (2014) and many others. Brock and Suarez
(2000), Ménnasoo (2012), Mihailov (2005, 2014) and other researchers explain the variation of
the interest rate spreads determinants.
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Macroeconomic variables such as GDP and inflation are among the
popular explanatory variables in recent papers. The change of the gross
domestic product variable or a proxy of it leads to smaller lending margins
(see Mihailov (2005), Gelos (2006), Liebeg and Schwaiger (2007), Gul
et al. (2011), Chortareas et al. (2012) and Poghosyan (2012). Improving
economic activity enhances banks’ confidence in the economy and tends
to stimulate lending at the expense of lower lending rates and lending
spreads. However, in the results of Mihailov (2014), a positive relationship
between the business climate and the lending spreads is found, despite the
prevailing hypothesis that banks tend to decrease lending spreads as the
economic conditions improve. The positive relationship can be explained
with the higher/lower required returns associated with improving/deterio-
rating economic conjuncture.

The general price level tends to increase the value of the dependent vari-
able, as found in the works of Mihailov (2005), Horovath (2009), Gul et al.
(2011), Poghosyan (2012), Raharjo P et al. (2014). However, inflation has
a negative impact on NIM in the work of Brock and Suarez (2000). Higher
general price level leads to higher lending interest rates amid a lower mar-
ginal deposit rate increase, resulting in higher lending margins. When defla-
tion forces prevail, deposit interest rates decline faster than interest rates on
new and existing loans.

It can be assumed that a combination of bank-specific and general eco-
nomic activity data better explains the variation in NIM and interest rate
spreads. This statement is supported by the results of the most recent stud-
ies on the subject.

Operating expenses and a proxy of the indicator (personnel expenses, etc.)
are among the variables widening the spread between loan and deposit
rates (see Brock and Suarez (2000), Mihailov (2005), Gelos (2006), Liebeg
and Schwaiger (2007), Fungacova and Poghosyan (2009), Horovath (2009),
Poghosyan (2012), Mdnnasoo (2012), Trinugroho et al. (2012), Mihailov
(2014), Raharjo et al. (2014), Ugur and Erkus (2014). Rising administrative
and overall operating expenses motivate banks to compensate through
higher net interest margins. Claeys and Vander Vennet (2004), however,
found that operating costs decrease the net interest margin, contradicting
the prevailing results and supporting the hypothesis that higher operating
costs, especially higher personnel expenses, lead to lower NIM because of
higher staff efficiency and lower asymmetric information side effects. The
managerial efficiency diminishes the dependent variable, according to the
paper of Chortareas et al. (2012).
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Market concentration is frequently found to be a factor for the dynamics
of NIM and its proxy interest rate spreads. NIM is in a positive association
with market concentration according to the research findings of Demirglic-
Kunt and Huizinga (1999), Gelos (2006), Liebeg and Schwaiger (2007),
Deans and Stewart (2012) and Poghosyan (2012). This dependency can be
justified by an assumption that banks with a strong market presence widen
the lending spread to increase their profitability. Banks in Turkey, however,
seem to negatively manage their market share net interest margins (see
Ugur and Erkus, 2014). In the scientific paper of Horovath (2009), market
share has a negative effect on NIM as well. Authors claim that the tradeoff
of gaining additional market share are reduced loan rates, hence a decline
in the net interest income (ibid.). Market power, measured by the Lerner
index, has a strong positive and statistically significant impact on NIM,
according to the results of Trinugroho et al. (2012).

Net interest margin is positively affected by the foreign ownership of banks
in emerging economies (see Demirgilic-Kunt and Huizinga (1999) and
Ugur and Erkus (2014). Foreign parent banks require their subsidiaries to
increase their NIM, thus increasing the speed of return on their invest-
ments. According to the findings of Mannasoo (2012) and Trinugroho et al.
(2012), there is a negative association between the two variables, i.e. for-
eign ownership increases the overall banking system’s efficiency and leads
to tighter lending spreads. However, state-owned banks are a factor for
higher NIM, according to the scientific paper of Trinugroho et al. (2012).

Brock and Suarez (2000), using a panel model for Latin American countries,
have found that non-performing loans lead to lower NIM, but in the model
for Colombia bad loans are in a positive association with the depend-
ent variable. The negative association is also revealed in the research of
Fungacova and Poghosyan (2009), Trinugroho et al. (2012) and Mihailov
(2014). Poghosyan (2012) has found that a higher non-performing loan to
assets ratio leads to higher NIM. It can be expected that aggravating loan
quality would lead to higher lending rates; however, banks seem to narrow
rates, mostly due to the faster decline of loan rates, eventually supporting
borrowers’ overall loan servicing capacity.

Capital adequacy (capital to assets and other capital ratios) leads to a
higher dependent’s value according to Claeys and Vander Vennet (2004),
Gelos (2006), Fungacova and Poghosyan (2009), Chortareas et al. (2012),
Trinugroho et al. (2012), Raharjo P et al. (2014), Ugur and Erkus (2014). In
contrast, Brock and Suarez (2000), Horovath (2009), Gul et al. (2011) and
Poghosyan (2012) have found that capital adequacy reduces net interest
margins. Both hypotheses have their grounds and reasoning, but may be
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valid in different stages of the business cycle. An upward trend in capital
ratios leads to higher profits demand, for which net interest income is the
main source. Moreover, banks tend to increase their capital position as
a result of higher spreads between interest rates received on assets and
paid on liabilities. Higher capital ratios may lead to lower lending rates
and spreads, because banks have already increased their capital, preparing
themselves for improved lending activity, thus being able to observe the
ratio between capital and risk-weighted assets.

Liquid assets and a proxy of the indicator lead to smaller lending margins,
as banks accumulate less liquid assets in exchange of higher lending activ-
ity, supported by lower lending rates and lending margins. In times of eco-
nomic distress banks are active on the liabilities side in their demand for
liquidity, i.e. banks narrow the lending spread and collect higher interest
rates on deposits, as suggested in the works of Brock and Suarez (2000),
Fungacova and Poghosyan (2009) and Madnnasoo (2012), while the results
of Poghosyan (2012) point to a positive association. Mihailov (2005) finds
that reserves as a representation of liquid assets are in a negative correla-
tion to interest rate spread values as well.

According to Horovath (2009), a risk proxy, such as the loan to assets
ratio, is in a positive association with NIM in the Czech banking system.
A similar dependency is also supported by the results in EU and CEE EU
member countries in the work of Claeys and Vander Vennet (2004). Risk
aversion (debt to equity ratio) leads to a higher interest margin in the study
of Liebeg and Schwaiger (2007).

Many other parameters lead to changes of net interest margins. The change
in loans leads to higher NIM (see Gul et al. 2011). The ratio of fees to inter-
est earning assets also has a considerable positive effect on the interest rate
spread, according to the study of Mdnnasoo (2012). Using a bank sample
for EU and CEE EU member countries, Claeys and Vander Vennet (2004)
find that short-term interest rates are positively associated with NIM.

Profitability, measured through the return on assets ratio, is in a positive
association with net interest margins (see Raharjo P et al., 2014).

Williams and Rajaguru (2013) examine banks’ net interest income in Aus-
tralia as a decreasing function of the fees and commission income, with
banks compensating the diminishing net interest income by raising fees
and commissions.

According to the study of Demirgiic-Kunt and Huizinga (1999), bank
assets to GDP ratio is in negative associations with the dependent variable.
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Authors also find that indices of credit rights, law and order and corruption
are positively related to interest margins in developing countries.

Data

Most of the scientific papers on the subject use a panel econometric tech-
nique, combining cross-sectional data from individual banks and macro-
economic variables. In this paper, a different approach has been applied.
An aggregate bank-specific and general economic data is used to explain
the variation of interest rate spreads. Aggregate data is not only more easily
obtainable and less time-consuming to analyze and regress, but would be
a better choice for a further study, in which different national economies
are covered. The task is accomplished through standard time series regres-
sions, i.e. using dynamic error correction models.

The interest rate spread has been calculated as the difference between the
weighted average of interest rates on the loans and that on the deposits of
non-financial companies and households. The approach used for calculat-
ing the interest rate spread is similar to the one used by the World Bank
and ECB.’ The data sources are the publicly available statistical databases
of the Bulgarian National Bank and the European Central Bank.

All variables except LOG(YR) are seasonally adjusted using Census X-13
seasonal adjustment software. All variables except some interest rate indi-
cators are in a natural logarithm form.

The analysis is performed with quarterly data, from the beginning of 2004
to the end of the third quarter of 2014. Each series set consists of 43
observations.

Table 1. Variables and Description

Variables Description

Interest rate spreads, outstanding amounts at the end of the period -
weighted average of commercial banks’ loan interest rates minus deposit
interest rates (outstanding amounts at the end of the period), Source:
BNB, Own calculations;

RMFHBS

? Interest rate spreads, presented as lending margins in the ECB and WB datasets, are measured
as the difference between MFIs’ interest rates for new business loans to households and non-
financial corporations and a weighted average rate of new business on deposits of households
and non-financial corporations. For non-euro area countries, rates for loans and deposits in both
euro and national currency are taken into account (see ESRB risk dashboard, 2014, and WB
WDI database, 2014).
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RMFHBV

BDLNS

CAP

EXPTONII
EXTLIAB
FOWN
MS5

HHI5

LNSTOASTS

LNSTODPTS

ROA
ROE
EONIA

EURBR3M
HPR
SFX

UNMPL
YR
PRH

D1

D2
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Interest rate spreads, business volumes, i.e. new business (flows) - weight-
ed average of commercial banks’ loan interest rates minus deposit interest
rates (new business on loans). Source: BNB, Own calculations;

A ratio between the restructured plus non-performing loans of non-finan-
cial companies and households overdue by 90 days or more divided by
total loans of non-financial companies plus households. Source: BNB,
Own calculations;

A ratio between commercial banks' common equity and assets. Source:
BNB, Own calculations;

Administrative expenses (personnel included) to net interest income ratio.
Source: BNB, Own calculations;

External liabilities to assets ratio. Source: ECB, Own calculations;

A ratio of foreign-owned local bank assets to total bank asset. Source:
BNB, Own calculations;

Market share of the five biggest banks. Source: BNB, Own calculations;

Herfindahl-Hirschman index of the assets of the five biggest banks.
Source: BNB, Own calculations;

Loans to non-financial companies and households to assets ratio. Source:
ECB, BNB, Own calculations;

Loans to non-financial companies and households to counterpart depos-
its. Source: ECB, BNB, Own calculations;

Net income to assets ratio. Source: BNB, Own calculations;
Net income to equity ratio. Source: BNB, Own calculations;
A composite index of 1-day interbank lending interest rates. Source: ECB;

A composite index of 3-month interbank lending interest rates. Source:
ECB;

House prices index, deflated. Source: NSI, Own calculations;

SOFIX Bulgarian stock exchange index, deflated. Source: BSE, Own cal-
culations;

Unemployment rate. Source: NSI;

Gross domestic product in 2010 prices. Source: NSI;

Harmonized consumer price index. Source: NSI;

Dummy variable for the start of the recession in Bulgaria, provoked by the
last world financial crisis, starting from the beginning of Q1 2009;

Dummy variable for Corporate Commercial Bank’s failure, beginning in
June 2014 (Q2 2014).
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Methodology

From a methodological perspective, several steps are taken before structur-
ing regression models deciphering the factors affecting interest rate spreads
in Bulgaria. First, a correlation analysis is applied for identifying potential
regressors and their impact on the dependent variable. Second, unit root
tests are performed in levels and, if needed, in first differences. Third, co-
integration tests, revealing long-term functional dependencies, are applied.
Fourth, error correction models with added co-integrating vector (the error
correction term) are built, possessing the ability to discover the factors that
explain the short and long-term associations of regressors with the depend-
ent variable. Fifth, results are tested for significance and then commented.

Depending of the order of integration, i.e. 1(0) or I(1), a Engle and Granger
(1987) two-step procedure or Pesaran et al. (1999, 2001) procedure can be
used. The method of Pesaran et al. is more tolerate whether the variables
are 1(0) or I(1), and is also preferred due to the small size of the sample.

Correlation Matrix

For determining the probable strength of relationships between different
pairs of dependent and independent variables, a standard correlation
matrix has been used. It has been assumed that for an acceptable correla-
tion coefficient, the p-value for accepting the null hypothesis should be less
than 5%.

Correlation analysis is applied for identifying probable relationships
between dependent variables and their explanatory variables with corre-
sponding p-values below 5%. These initial and elemental relationships help
the process of selecting regressors and researching their potential impact
on the explained variable and their significance. Although these individual
relationships are not indicative for the causation, the sign and the value of
the individual coefficient and for its significance, being part of a regression
based on multiple regressors, they are supposed to give cursory relation
expectations. Correlation coefficients and their significance can be seen
in the Table 2.

Correlation coefficients and their corresponding p-values suggest that
interest rate spreads, measured through Ln(RMFHBS), are in a positive
(possessing a correlation coefficient above 0.5) and significant correlation
with EONIA, EURBR3M, Ln(HPR), Ln(ROA), Ln(ROE) and Ln(SFX). Interest
rate spreads Ln(RMFHBV) correlate positively (with correlation coefficient
exceeding 0.5) with Ln(EXPTONII).
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Ln(RMFHBS) is in a negative correlation, with a coefficient below -0.5, with
Ln(BDLNS), Ln(CAP), Ln(PRH) and Ln(UNMPL). Respectively, Ln(RMFHBV)
is in a negative correlation of such magnitude with Ln(EXTLIAB), Ln(HHI5),
Ln(LNSTOASTS), Ln(LNSTODPTS), Ln(MS5), Ln(PRH) and Ln(YR).

The value of correlation coefficients between Ln(HPR), Ln(UNMPL),
Ln(FOWN) and both dependent variables are rather contradictory, i.e.
each variable diverges in terms of the sign of the coefficient in a pair with
Ln(RMFHBS) and Ln(RMFHBYV), which is hard to be interpreted solely in
terms of correlation.

While many correlation coefficients are statistically significant, their mean-
ing is between -0.5 and 0.5. They are not ignored in the regression, but
expected coefficient signs are challenged more.

Table 2. Correlation Matrix and p-values

VARIABLES LN(RMFHBS) LN(RMFHBY) | VARIABLES LN(RMFHBS) LN(RMFHBV)
LN(BDLNS) -0.68 -0.48 Ln(ROA) 0.79 0.46
p-value 0.00 0.00 p-value 0.00 0.00
LN(CAP) -0.69 -0.42 Ln(ROE) 0.80 0.47
p-value 0.00 0.01 p-value 0.00 0.00
LN(EXPTONI) 0.00 0.82 EONIA 0.87 0.27
p-value 0.99 0.00 p-value 0.00 0.08
LN(EXTLIAB) 0.01 -0.69 EURBR3M 0.85 0.15
p-value 0.93 0.00 p-value 0.00 0.34
LN(FOWN) 0.42 -0.28 LN(HPR) 0.59 -0.29
p-value 0.00 0.07 p-value 0.00 0.06
LN(MS5) 0.23 -0.57 LN(SFX) 0.79 0.49
p-value 0.14 0.00 p-value 0.00 0.00
LN(HHIS) 0.23 -0.53 LN(UNMPL) -0.52 0.38
p-value 0.13 0.00 p-value 0.00 0.01
LN(LNSTOASTS) | -0.32 -0.86 LN(PRH) -0.58 -0.74
p-value 0.04 0.00 p-value 0.00 0.00
LN(LNSTODPTS) | -0.21 -0.83 LN(YR) -0.13 -0.74
p-value 0.18 0.00 p-value 0.40 0.00

Note: Numbers in bold mark the variables with p-values lower than 0.05.

Unit Root Tests

Results from Augmented Dickey-Fuller (ADF) and Philip-Perron (PP) unit
root tests reveal that all of the variables are stationary in first differences
[(1) except Ln(LNSTOASTSECB), Ln(PRH), Ln (ROA) and Ln(BDLNS), which
are level stationary under one of the three options (intercept, intercept
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and trend, no trend and intercept) and first difference stationary in the
other two options. In some instances, ADF and PP point to slightly different
results; nevertheless, as a whole, results from both type of unit root tests
support each other.

For example, the ADF unit root test rejects the null hypothesis in first dif-
ferences for the intercept option for Ln(CAP), while neither the level result,
nor the two of the three options of the first differences ADF test reject
the null. The PP test, however, strongly rejects the hypothesis of unit roots
presence in the first differences for the same variable.

It can be summarized that variables don’t have unit roots in their first dif-
ferences; however, there are a few exceptions for level stationary variables
under one of the three assumptions: intercept, intercept and trend, no
trend and no intercept.

Error Correction Models

In this paper, a standard time series econometric modeling has been
applied, since most of the level data failed to reject the null hypothesis
of having unit root in levels. Error correction models using the two-step
approach of Engle and Granger (1987) and the ARDL bounds testing
approach of Pesaran and Shin (1999, 2001) have been applied.* The pur-
pose of using both error correction methods is not only for the results to
support each other, but also that some of the variables may have level sta-
tionary characteristics despite the fact that unit root tests point to an overall
first difference data rejection of the null hypothesis. For the purpose of
parameterizing level stationary, i.e. 1(0) and first difference stationary data,
i.e. 1(1), the Pesaran et al. (1999, 2001) bounds testing approach is more
suitable. However, a combination of 1(0) and I(1) data may be integrated to
lead to the integration of order I(1).”

Non-stationary time series require special methods for analysis. Dynamic
models with error correction term may be the most appropriate in this
case. Error correction models traditionally have the following form:

n n
AY,=a+ Yt B.AY,  + Lo Y.AX,, +8.ECT, +{.Trend + n.Exogs + & (1)

ECT, =v,,=>Y =a+BX, +v 2)

* Sheriff and Amoako (2014) use an aggregate data ARDL bounds testing technique on analyz-
ing interest rate spreads in Ghana. English (2002) uses Engle and Granger two-step method
on aggregate data for analyzing net interest margins and interest rates on assets and liabilities
separately.

> See Engle and Granger (1987) and The Royal Swedish Academy of Sciences (2003).
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Where: a - constant, AY, - first differences of the dependent variable,
AY, . - lagged first differences of the dependent variable, with the first lag
being the smallest, AX; = - lagged first differences of the i explanatory
variable (with the zero lag being the smallest), ECT, , - the error-correction
term (the coefficient of ECT should have a negative sign, representing the
error correction mechanism) is the residual of the OLS regression of level
variables, and represent the long-run associations, Trend - deterministic
trend (if existing), Exogs - exogenous variables (dummy variable and
other, if existing), €, - residual of the dynamic model, v, , - white noise/the
residual of the OLS regression in levels.

Under the Engle and Granger (1987) approach, the residual of the co-
integrating equation (regressing levels of variables) revealed in equation (2)
is tested for the presence of unit roots, using the Augmented Dickey-Fuller
test on levels, but applying the more restrictive critical values provided by
Davidson and MacKinnon (1993). Failing to accept the null hypothesis of
ADF test validates the long-term relationship, i.e. a co-integrating vector
exists, and a dynamic model like the one presented in equation (1) can be
structured.

The ARDL dynamic models can be presented either in the form of an equa-
tion (1), or in the following functional schematic form:

AY, = a+ Lt BAY, , + Dm0 YAX, , + Y, -0 -B X, +e, 3)
Using the bounds testing procedure developed by Pesaran et al. (1999,
2001), a dynamic model with differenced and level data is constructed.
Coefficients of level data are tested for whether they are equal to zero,
using a standard Wald-test procedure. Testing for co-integration is per-
formed using the asymptotic critical value bounds for the F-statistic pre-
sented in the papers of Pesaran et al. (1999, 2001).

For selecting the number of lags in each model under the ARDL bounds
testing procedure, an EViews Add-in has been employed (see Yashar,
2014). Low values of Schwarz information criteria and Akaike information
criteria and high F-statistic on the coefficients’ Wald tests are the three
main factors for selecting the lag length.

Results

Using both the co-integration and error correction approaches, nine dif-
ferent error correction models have been built and investigated in the
analysis. Results of the two models with highest explanatory power have
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first been analyzed, i.e. model A and model B, followed by an analysis of
the results of models C to I.

Models A and B best suit the Engle and Granger approach and the ARDL
bounds testing procedure. Model B has the highest explanatory power
in terms of R* adjusted, residual test results, lowest information criteria
(Akaike and Schwarz info criteria) and T-stats of regressors’ coefficients,
while Model A better fits the ARDL bounds testing approach under these
assumptions. Results from both models under both approaches seem to
validate each other, which of course does not negate the results of models
C to |, which vyield valuable information. Models A and B would be the
first to comment on in each of the subsections below, while findings from
the rest of the models will be summarized at the end of the two subsec-
tions, i.e. the Engle and Granger two-step approach section and the ARDL
bounds testing procedure sections respectively.

Co-integration Vectors

The same co-integrating vector is implemented in each model (e.g. A, B,
C, 1) under the Engle and Granger two-step method and the ARDL bounds
testing procedures. All co-integration equations can be found at Table 6 in
the Appendices section.

Models A and B

First, the co-integrating vectors of models A and B are discussed, followed
by the analysts for the rest. Results reveal that factors that have a serious
impact on interest rate spreads in Bulgaria are: external bank liabilities,
non-performing loans, common equity, market concentration, interbank
borrowing rates, house prices, inflation, and to a lesser extent, the stock
market.

External liabilities in the case of Bulgaria are mostly due to foreign parent
banks. The co-integrating vectors reveal that external bank indebtedness
widens the interest rate spreads, and vice versa. Repayment of banks’ exter-
nal liabilities urges banks to accumulate buffers via increasing the lending
margin. Parent banks also insist on higher returns on their receivables, thus
making their subsidiaries widen the spread between lending and deposit
rates.

The non-performing loan to gross loan ratio leads to higher interest rate
spreads. Higher bad loans ratios stimulate the banks to accumulate buffers
for covering loan write-downs and for supporting capital adequacy and
liquidity.
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The equity to assets ratio contributes to higher interest rate spread, i.e.
a positive relationship exists. Higher capital requirements and buffers are
financed through higher interest rate spreads and through other sources
(hybrid debt-capital instruments issuance, common and preferred stock
issuance, etc.), but deposit-lending activity is the core business of the Bul-
garian banks.

In the long run, market share indicators are in a positive association with
interest rate spreads, confirming the hypothesis that in less competitive
markets banks naturally require higher interest rate spreads, aiming at
higher returns on equity and assets. Market competition promotes lower
lending spreads in the long run.’

Higher global interbank lending rates are a factor for higher interest rate
spreads. Interbank lending rates are one of the main elements of bank
financing sources. In times of economic distress, banks tend to become
more risk-averse in lending to each other, i.e. interbank lending rates are
considered as proxy for risk aversion, resulting in a positive change of lend-
ing rates. In favorable economic conditions, interest rates in the economy
tend to increase, including interbank lending rates and banks demand
higher returns, for which wider lending rates are an option.

Rising house prices lead to more expensive collaterals and boost banks’
confidence, which translates into a higher willingness to borrow and lend,
resulting in lower interest rate spreads.

Price levels have a negative impact on interest rate spreads. It can be
assumed that higher inflation makes customers demand higher deposit
interest rates. However, they cannot be fully transferred into higher lending
rates, i.e. interest rate spreads decrease.

The Bulgarian stock exchange benchmark SOFIX has been included in the
regression and reveals that stock prices have a positive effect on the value
of interest rate spreads, despite the low coefficient. Rising stock prices
signal that booming economic conditions are underway or are expected to
come, making banks raise interest rate spreads to boost profitability.

Stock prices have a small effect on interest rate spreads, which however
contradicts the effect of property prices. One would expect property
prices and stock prices, depicting the wealth effect, to have at least a paral-
lel impact on the dependent variable. Property prices have a bigger effect
on the economy, because of the high-ownership rates, supported also

® Mihailov (2014) does not find any significant interrelation between lending spreads and market
concentration in Bulgaria.
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by the low market cap to GDP ratio and the low penetration of financial
instrument investments in the country.

Models C to |

In model G, the administrative and personnel expense to net inter-
est income ratio is in a positive association with dependent variable, as
would be expected. Administrative inefficiency is compensated through
wider interest rate spreads, supporting the results of the panel study on
Bulgarian banks performed by Mihailov (2005, 2014). However, in Model
C, the administrative and personnel expenses compared to the net inter-
est income lead to lower interest rate spreads, contradicting the results
in model G. The results in model C can be interpreted with the assump-
tion that banks are inclined to expand lending at the expense of lowering
interest rate spreads. This new lending requires the involvement of further
resources (personnel, office premises, equipment, etc.). The long-term
results for the administrative expense ratio are ambiguous.

The external liabilities in models C, D, G and H are in a negative asso-
ciation with interest rate spreads, contradicting the findings in model B.
[t can be assumed that the funds supplied mostly by parent banks lower
bank’s fund costs and increase reserves and liquidity, allowing banks to
lower rates on the loans lent, following a strategy for loans’ market share
increase and/or for attracting better-quality borrowers with better condi-
tions on loans. These long-term results seem to negate the results derived
in model B. Often short-term results oppose long-term results, as can be
seen in the dynamic models under both approaches, i.e. a single factor can
be positively associated with the dependent variable in the short term and
negatively in the long term.

Models C and H reveal that higher net income ratios (ROE and ROA)
prompt banks to expand the spread between loan and deposit rates,
demanding bigger returns on assets and equity, as net interest income is
the pillar of Bulgarian banks’ profitability. These findings are consistent with
the results of Raharjo P et al. (2014).

Non-performing loans in models C to | negate the results of Model A by
having negative coefficients in the long term. It would be expected that
bad loans lead to higher lending margins for accumulating bad loan buff-
ers. Negative coefficients may be appropriate under the hypothesis that in
the long term banks try to attract high-quality loans through offering better
loan conditions (lowering interest rates, for example). A similar negative
relation is found to be viable in the panel study of Mihailov (2014) as well.
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In the long term, when banks increase the loans versus the deposits of
non-financial companies and households, they amplify their risk tolerance,
thus requiring a smaller interest rate spread (see models E, F and I). The
loan to deposit ratio may be considered a risk proxy, being in negative
relationship with risk aversion. The lending spread is in positive relationship
with risk aversion. These results are in contrast to the positive correlation
between the interest margins and the loan to deposit ratio in the research
of Trinugroho et al. (2012).

The loan to assets ratio leads to higher lending margins, signaling that
banks are becoming more risk-averse with a higher weight of loans in their
balances. The positive association is comparable to the interdependencies
derived from Horovath (2009) and Claeys and Vander Vennet (2004).

Long-term results for foreign ownerships are inconclusive, with a positive
coefficient for the parameter in model G and negative in H and I.

Bank concentrations ratios (Market share and HHI) in models E and | con-
firm the results of model A, leading to wider interest rate spreads, like in
the findings of Demirglic-Kunt and Huizinga (1999), Gelos (2006), Liebeg
and Schwaiger (2007), Deans and Stewart (2012) and Poghosyan (2012).

Interbank borrowing rates in models D and F confirm the results derived in
models A and B, resulting in interest rate spreads, yielding findings similar
to those of Claeys and Vander Vennet (2004).

Lower unemployment rates in the country boosts banks’ confidence, lead-
ing to lower lending-deposit rate differential (see models D, E and F). The
general economic activity, measured through GDP, is a strong factor with
a negative meaning for the dependent variable. Higher GDP translates in
lower interest rate spreads (see models F to 1), confirming the findings of
Mihailov (2005), Gelos (2006), Liebeg and Schwaiger (2007), Gul et al.
(2011), Chortareas et al. (2012) and Poghosyan (2012).

A long-term trend is found to be significant in models B, D and F.

Engle and Granger Two-step Approach
Models A and B

The error correction terms are statistically significant and have a highly
negative impact on the model, representing the error correction mecha-
nism, i.e. reducing the disequilibrium in the dynamic model with each
subsequent quarter (since quarterly data is analyzed). Dynamic models
structured under the Engle and Granger two-step approach can be found
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in the Appendices section in Table 7, while co-integrating vectors (ECT) are
presented in Table 6 in the same section.

The interest rate spreads are in a positive and statistically significant relation
to their lagged values.

It is common variables in the dynamic model that reveal short-term rela-
tions to have negative/positive coefficients and the opposite dependencies
to develop in the long term.” Banks, as economic agents in general, have
different behavior reasoning in the long and short term.

The first and second lags of the first differences of market share of biggest
five banks by assets have a negative effect on regressand, while in the long
term bigger market share results in larger spreads. It can be interpreted that
in the short term banks are concerned with expanding their market share,
which stimulates them to be more aggressive in terms of attracting deposits
and new lending, thus maintaining or increasing their market share.

External bank liabilities, due mostly to parent banks, lead to larger interest
rate spreads in the short term as well as in the long term, suggesting that
banks through wider interest rate spreads secure returns in demand by
foreign creditors by accumulating funds for their repayment.

Current changes of international interest rates on interbank loans have a
positive effect on the dependent variable, and so do the third and fourth
lags. The first lag of the regressor, however, has a diminishing effect on the
dependent variable. In general, short-term results, presented in the dynamic
models, confirm the co-integration findings. It can be summarized that
interbank interest rate spreads can be considered as a risk proxy having a
multiplying effect on the dependent variable.

House prices with a zero lag lead to wider interest rate spreads, while
the first lag of the first differences has a negative effect on interest rate
spreads. The coefficients of the house prices variable seem to negate each
other with prevalence of the zero lag coefficient value, hence the long-term
results should be considered concerning this regressor.

The recession dummy has a positive and statistically significant impact on
interest rate spreads, and so does the dummy for Corporate Commercial
Bank’s turmoil.

The presented models pass the residual tests and have good explanatory
power in terms of adjusted R* and F-stat. Testing for homoscedasticity
is accomplished by using a Breusch-Pagan-Godfrey test and, if needed,

7 See Pesaran et al. (1999, 2001).
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White, ARCH and other tests are utilized. For accepting the null hypothesis
of no serial correlation, a Breusch-Godfrey Serial Correlation LM Test is
applied and, if needed, further investigation and confirmation is coupled
with the correlogram of residuals, Q-stat probability, and a correlogram of
squared residuals tests. A Jarque-Bera test is performed for normality of the
distribution.

Models Cto I

The error correction mechanism functions in models C to | as well, i.e. error
correction terms have negative and statistically significant coefficients.

Interest rate spreads are in a positive association with their lagged first
differences, confirming the results of models A and B.

Administrative and personnel expenses expressed as a ratio to net interest
income lead to lower interest rate spreads in the short term, supported
by the results of models C and I, with the first lag of Model C staying
unconfirmed by other models and opposing the long-term results. It can
be assumed that banks employ more resources in the short term, aiming to
increase the size of their loan portfolios. Banks are in a position to expand
lending at the expense of lowering interest rate spreads. New lendings
require the involvement of new resources.

In model C, the return on assets ratio leads to smaller values for the
dependent variable, in contrast to the long-term results. It can be assumed
that lower profitability margins motivate banks to widen the lending
spread, thus achieving better income results in the future and offsetting
lower returns in the past. Higher return ratios, however, lead to lower inter-
est rate spreads in the near term, with banks aiming to expand credit and
deposit activity at the expense of lower lending margins, probably targeting
bigger market share.

In the short term, foreign ownership leads to higher interest rate spreads.
Banks are required by their foreign parent institution to achieve higher net
and operating margins, thus being able to recover their investment accord-
ing to their projections (see model H).

In contrast to the short-term results in model A, the dependent variable is
in negative association with external liabilities (see models C, G and H).
When banks acquire abundant funds by their foreign owners, they tighten
the spread between interest rates on loans and deposits.
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In the short term, the capital adequacy proxy leads to smaller interest rate
spreads in its third lag and to a positive dependent value in its fourth lag,
i.e. the results are inconclusive.

Unemployment in the short term leads to higher interest rate spreads.
Deterioration in the labor market results in higher mark-ups on loans.

In dynamic models, the coefficients of first differences of GDP are incon-
clusive. The zero lag of the regressor has a negative effect on the regres-
sand (see models D, F, G, H and 1), while the third lag has a positive effect
on interest rate spreads (see models G, H and I). It can be assumed that
current GDP stimulates banks in requiring larger interest rate spreads,
either because banks expect the situation to change for worse, i.e. being
rational, or because banks require higher returns as economic conditions
improve. However, the third lag of the regressor leads to a smaller value of
the dependent, implying that GDP growth in the near past boosted banks’
confidence and they increased lending activity at the expense of lowering
interest rate spreads. A GDP decline leads to wider interest rate spreads,
i.e. banks accumulate buffers, expecting balance sheet deterioration.

Growing consumer prices lead to smaller interest rate spreads, while their
fourth lag values are in positive association with interest rate spreads (see
model E). This contradiction can often be seen in dynamic error correction
models when zero lag and other lags are employed, i.e. the same variables
have positive/negative coefficients in the zero lag, while other lags’ (1 to
n) coefficients have negative/positive values. Banks behave differently not
only in their long-term and short-term strategies, e.g. in the short term they
may be differently motivated by the same factors.

The logic revealed in models A and B regarding the dummy variables also
applies to models C, D, E and F.

Models C to | have a good explanatory power in terms of R” adjusted
coefficients and residual stability; however, models A and B are preferred
for their higher R* adjusted values and for their lower information criterion
values.
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ARDL Bounds Testing Procedure
Models A and B

The same co-integration equations have been employed under the ARDL
bounds testing approach as in the Engle and Granger two-step models
above, so the same reasoning applies.®

An EViews Add-in developed by Yashar (2014) has been employed for
selecting the number of lags in each model under the ARDL bounds testing
procedure. Low values of Schwarz information criteria and Akaike informa-
tion criteria and high F-statistic of the Wald-test are the three main factors
for selecting lag length. Dynamic models have the following lag structure:

- Model A: ARDL(3,3,3,3,2,1) [LOG(RMFHBS) = f(EONIA, LOG(BDLNS),
LOG(HPR), LOG(MS5), LOG(SFX))],

- Model B: ARDL(5,0,1,3,4) [LOG(RMFHBS) = f(EONIA, LOG(EXTLIAB),
LOG(CAP), LOG(PRH))].

The error correction mechanism is functioning in the ARDL dynamic
models as well, having negative coefficients of lagged (one interval) level
data of the dependent variable. All level data represent variables from the
co-integrating equations and can be replaced with error correction terms.
However, dynamic models will have slightly different short-term results if
the first differences of co-integrated level variables are replaced by a single
ECT formed by the same variables.

It was already stated that short-term findings frequently contrast long-term
results, as cited in the co-integrating equations. A given variable can have a
negative effect on the dependent variable in the long term and lead to an
increase in the short term.

Dynamic models demonstrate that interest rate spreads are in a positive
and very significant relationship with their lags.

By contrast, when compared with the long-term findings, market concen-
tration is in a negative association with interest rate spreads in the short
term, confirming the short-term findings of the Engle and Granger two-step
dynamic model.

External liabilities lead to smaller interest rate spreads in the short term,
contradicting the short-term results of the Engle and Granger two-step
model B. Model B has a bigger explanatory power under the EG two-step

* Dynamic models under the ARDL bounds testing approach can be found in the Appendi-
ces section in Table 8, while co-integrating vectors (ECT) are presented in Table 6 in the same
section.

75



TOAVMIIHVK na BHB/ANNUAL of the BNB Tom/Volume 4/2009-2018

approach and is supposed to have a bigger weight in weighing these con-
tradictory findings.

As it can be expected, non-performing and restructured loans lead to a
bigger dependent variable, i.e. banks acquire buffers in the short term for
overcoming loan losses and to maintain sufficient liquid and capital buffers.
The short-term and long-term findings coincide.

In the short term the capital adequacy proxy is in a strong positive asso-
ciation with interest rate spreads, supporting the long-term results. Capital
buffer accumulation requires banks to widen the interest rate spreads, as
net interest income is the main source of income and self-financing for
local banks.

Interbank lending rates lead to smaller interest rate spreads in the short
term, negating the positive coefficients for the zero, third and fourth
lags in the two-step dynamic model under the Engle and Granger two-
step approach. If lower interbank lending rates lead to higher interest rate
spreads, it can be assumed that banks lower interest rates on deposits at a
faster rate, being able to take advantage of interbank funds availability and
of sources of income anchored to their rates.

The first lagged house price variable leads to lower interest rate spreads,
while the third lag coefficient has a positive value, making implications
inconclusive.

In the short term, the harmonized price index is in strong negative associa-
tion with the regressand, with lags 3 and 4 being statistically significant and
having negative coefficients.

Model A has bigger explanatory power under the ARDL bounds testing
approach when compared to the Engle and Granger two-step approach in
terms of the dynamic model’s ability to explain the variation of the depend-
ent variable (R* adjusted). The residual of the model has passed the serial
correlation, heteroscedasticity and normality tests. However, model B suits
examination under the Engle and Granger two-step approach better than
model A.

Model A and model B findings validate each other to a bigger extent
through confirmation under both types of co-integration techniques.
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Models C to |

Models C to | have the following lag structure, as suggested by the EViews
Add-in developed by Yashar (2014):”

- Model C: ARDL(3,5,2,4) [LOG(RMFHBS) = f(LOG(EXTLIAB), LOG(EXPTONII),
LOG(ROA))|

- Model D: ARDL(3,2,3,3,3,4) [LOG(RMFHBV) = f(LOG(BDLNS), EURBR3M,
LOG(EXTLIAB), LOG(UNMPL), LOG(YR))]

- Model E: ARDL(1,3,1,3,4,3) [LOG(RMFHBV) = f( LOG(BDLNS), LOG(UNMPL),
LOG(YR), LOG(HHI5), LOG(LNSTODPTS))]

- Model F: ARDL(3,3,4,3,4,1,1) [LOG(RMFHBV) = f(LOG(BDLNS), EONIA,
LOG(UNMPL), LOG(YR), LOG(LNSTOASTS), LOG(LNSTODPTS))] is
transformed into ARDL(0,2,4,1(LAG 3),2(LAG1T AND LAG4),0,0) PASSING
THE RESIDUAL TESTS,

- Model G: ARDL(3,1,4,4,4) [LOG(RMFHBV) = fLOG(EXTLIAB), LOG(FOWN),
LOG(YR), LOG(EXPTONII))]

- Model H: ARDL(1,1,3,2,4) [LOG(RMFHBV) = f(LOG(EXTLIAB), LOG(YR),
LOG(ROE), LOG(FOWN))]

- Model I: ARDL(1,3,3,3,2,4) [LOG(RMFHBV) = f(LOG(YR), LOG(BDLNS),
LOG(LNSTODPTS), LOG(FOWN), LOG(HHI5))]

The error correction mechanism functions well in the ARDL dynamic
models with the coefficient of lagged (one interval) level variables being
negative.

A positive association between the dependent variable and its lagged
values in the dynamic model is revealed, confirming the findings of models
A and B.

The expense to net interest income ratio leads to larger interest rate spreads
in the long term and to smaller interest rate spreads in the short term in
model C, while in model G, the opposite dependencies are revealed, i.e.
the expense to net interest income ratio has a positive coefficient in the
co-integrating equation and a negative coefficient in the dynamic model.
Short-term results of model C are also corresponding to the main findings
of Mihailov (2005, 2014). Model G results, however, are in line with Claeys
and Vander Vennet (2004).

® All dynamic models under the ARDL bounds testing approach can be found in Table 8 in the
Appendices section.
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The return on assets ratio is in a positive relation with interest rate spreads
in model C, while at 9% significance level the return on equity leads to
larger dependent’s values in model H. It can be assumed that in the near
term banks decrease margins as profitability improves (in terms of return
on assets ratio). Banks become more confident and more willing to lend,
which results in lower lending rates and spreads.

Market concentration is in a negative association with interest rate spreads
in the short term. Market share and HHI have been assigned negative coef-
ficients in the dynamic models (models A, E and I). In a pursuit to increase
market share, banks boost lending, thus decreasing the spread between
loan and deposit rates.

In the short term, external liabilities’ coefficients have opposing values in
models B, C and D. While in models C and D, a short-term positive asso-
ciation exists, in model B, external liabilities lead to smaller interest rate
spreads.

The non-performing loans parameter has a controversial impact on the
dependent variable, having a negative coefficient in the short term in
models E and I, and a positive coefficient in models A, D and F. Non-
performing loans have a positive long-term effect on interest rate spreads
in model A, while in models D, E, F and |, there is a negative associa-
tion. While in models D and F the negative and positive signs are reversed
between short-term and long-term dimension, models A, E and | don’t
share this feature.

The dynamic models reveal that in the short term, the loan to deposit ratio,
employed as a risk proxy, has a significant positive effect on interest rate
spreads, but a negative one in the long term.

In the short term, foreign ownership leads to higher interest rate spreads.
Banks are required by their parent company to achieve higher net and
operating margins, so that the parent organizations can recover invest-
ments as per projections. Co-integrating relations, however, reveal that
foreign ownership leads to smaller interest rate spreads in models H and |
and to higher interest rate spreads in model G.

Interbank lending rates have a contradicting effect on the regressand in
the short term. The EONIA variable has a negative effect on the depend-
ent in model A and leads to higher interest rate spreads in model F, while
EURBR3M leads to higher interest rate spreads.

Unemployment leads to lower interest rate spreads in the short term. Banks
reduce interest rate spreads, aiming to improve the quality of their loan
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portfolio through attracting new borrowers and easing conditions to exist-
ing ones.

The change in GDP has an ambiguous impact on the dependent variable.
In models D, F (lag 4), G and H, GDP is in a positive association with
interest rate spreads, while the change of GDP leads to lower interest rate
spreads in models E, F(lag 1) and I. However, the long-term results are
persistent.

All presented models pass the serial correlation, heteroscedasticity and
normality residual tests. Their ability to explain more than half of the varia-
tion in the dependent variable and the overall confirmation of results from
the Engle and Granger two-step approach boost confidence in the results,
despite some short-term results’ divergence.

Model F follows a different lag structure from that suggested by the
EViews Add-in developed by Yashar (2014). Instead of being an
ARDL(3,3,4,3,4,1,1), itis an ARDL(0,2,4,3(lag 3 only),2(lag 1 and 4),0,0) for
being in shape to overcome serial correlation issues.

Summary and Conclusions

Because of mixed economic, bank-specific and local factors, interest rate
spreads in Bulgaria have been on average above the mean EU member
states values for a considerable period. Bulgarian banks motivate their
interest rate spreads by different factors in the short and in the long term,
the biggest impact on interest rate spreads being from regressors like: eco-
nomic activity, market concentration, foreign ownership, external liabilities,
profitability, risk aversion, structural changes due global financial crisis and
induced by local banking system shocks.

Sector competitiveness is important to interest rate spreads. Competition in
the sector promotes lower interest rate spreads in the long term; however,
in the short term, a less competitive bank sector promotes lower interest
rate spreads, probably due to attempts at increasing market shares.

General economic activity has a strong inverted association with interest
rate spreads. In periods of economic improvement, banks tend to diminish
the interest rate spreads, and in time of economic deterioration, the oppo-
site development is expected. Higher GDP, house prices, consumer prices
and lower unemployment all lead to smaller interest rate spreads in the
long term. In the short term, unemployment is distinctive to the dynamics
in the spread between loan and deposit rates and has a positive impact on
the dependent variable.
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Banks act pro-cyclically in an economic sense, which is also confirmed by
the negative dependency of interest rate spreads on the risk proxy variable
loan to deposit ratio in the long term. However, in the short term, banks
have a reverse response to the risk proxy variable of the loan to deposit
ratio, revealing higher risk aversion.

External financing for banks, provided mostly by their foreign parent com-
panies, usually leads to lower interest rate spreads in the long run. Bank
privatization not only leads to transfer of know-how, but also to an increase
in FDIs, especially the part provided by the bank’s headquarters to Bulgar-
ian subsidiaries, resulting in a lower interest rate spread in the long term. In
the short term, however, foreign ownership stimulates larger interest rate
spreads, as banks are required to achieve bigger returns on their assets and
equity through a larger difference between the interest earned on loans
and paid to deposits.

The accumulation of capital buffers, i.e. the increase in the capital ade-
quacy ratio and net income margins, lead to an increase in the interest
rate spreads in the long run. In the long term, higher loan to assets ratio
also stimulates banks to demand higher interest rate spreads for achieving
higher capital ratios due to the denominator growth (i.e. the risk-adjusted
assets).

It can be assumed that banks widen interest rate spreads to absorb eco-
nomic and financial shocks. Results under both econometric methods sug-
gest that two structural changes events, namely global and local financial
and economic shocks, play a key role in the interest rate spreads dynamics
in Bulgaria in the analyzed time period. Dummy variables for the immedi-
ate effects of the last global financial crisis, with a severe impact in the first
quarter of 2009 and Corporate Commercial Bank’s crisis in the second
quarter of 2014, have widened interest rate spreads.
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Appendices

Table 4. Non-financial Companies’ Lending Margins

2007 2008 2009 2010 2011 2012 2013 | Nov.2014
BG 43 2.7 2.2 4.1 44 33 46 54
PT 18 2.6 2.6 2.1 33 40 35 36
IE 23 20 13 16 16 20 2.8 35
GR 17 05 20 17 2.2 16 2.1 34
RO 34 16 2.8 20 2.7 31 35 33
S| 1.9 20 3.1 32 2.8 2.7 31 31
CY 20 09 1.9 2.6 2.7 2.4 34 29
v 3.0 32 15 30 33 2.6 39 2.7
HR 38 2.8 2.7 26
) 17 15 12 31 31 2.8 2.8 25
ES 12 038 038 0.6 1.3 08 1.9 25
MT 18 22 25 2.9 1.6 2.1 1.1 2.3
HU 16 02 20 20 2.3 15 1.9 2.3
EE 2.6 22 29 31 30 2.8 2.8 20
NL 09 09 18 20 1.9 1.9 1.9 1.7
PL 29 2.1 3.1 2.7 20 2.1 1.9 16
Cz 20 25 2.7 2.8 2.2 20 20 16
DE 14 16 2.1 2.2 2.0 1.7 18 15
BE 1.3 16 15 16 1.7 14 16 15
T 1.3 15 13 15 1.3 1.3 1.7 14
SK 0.0 2.7 1.9 2.3 2.1 16 18 1.3
Fl 038 12 15 16 1.6 15 18 1.3
SE 07 0.6 12 0.7 08 1.0 12 12
L 12 16 16 18 20 1.7 16 1.1
AT 07 12 09 1.0 09 11 12 1.1
FR 09 15 14 12 1.2 11 1.3 1.1
DK 1.0 1.0 15 1.9 1.7 1.9 12 09
min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
max 43 32 31 41 44 4.0 4.6 5.4
mean 1.6 1.6 1.8 20 21 1.9 2.2 21
median 1.6 1.6 1.8 2.0 20 1.9 1.9 1.9
BG above average 169% 73% 17% 101% 110% 67% 11% 161%

Note: BG - Bulgaria, PT - Portugal, IE - Ireland, GR - Greece, RO - Romania, SI - Slovenia,
CY - Cyprus, LV - Latvia, HR - Croatia, LT - Lithuania, ES - Spain, MT - Malta, HU - Hungary,
EE - Estonia, NL - Netherlands, PL - Poland, CZ - Czech Republic, DE - Germany, BE -
Belgium, IT - Italy, SK - Slovakia, FI - Finland, SE - Sweden, LU - Luxemburg, AT - Austria,
FR - France, DK - Denmark.

Source: ECB, Own calculations.
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Table 5. Households Housing Purchases Lending Margins

2007 2008 2009 2010 2011 2012 2013 | Nov.2014
HU 39 -0.1 38 45 48 5.1 55 48
BG 3.7 26 2.9 3.2 35 3.2 4.1 4.5
HR 2.5 2.3 28 34
RO 0.7 -5.4 -1.9 0.2 0.6 0.3 28 33
IE 1.1 1.3 14 1.6 0.7 24 2.7 33
Lv 2.2 3.0 1.7 2.4 2.8 2.9 2.7 3.0
NL 0.9 2.2 4.2 34 34 36 3.1 2.8
PL 2.7 2.8 37 3.0 2.2 2.6 28 27
DK 1.5 1.7 2.3 2.7 1.7 22 1.9 2.7
BE 0.9 2.5 32 3.1 3.0 3.0 3.1 26
(074 2.1 3.3 47 4.0 3.3 2.9 3.0 2.3
GB 0.1 24 3.2 29 2.2 29 24 23
ES 1.0 1.8 0.6 0.2 1.1 0.3 1.6 2.1
S| 2.4 2.3 1.5 14 1.5 0.5 1.7 2.1
SK 0.0 4.3 4.4 3.7 34 3.3 32 2.1
PT 0.8 1.2 08 0.0 1.1 1.7 1.7 2.0
DE 1.0 2.0 33 2.8 2.3 2.3 2.4 19
LU 08 1.8 1.6 1.6 1.6 2.0 1.8 1.8
IT 15 2.0 2.0 1.7 1.2 14 1.7 18
FR 0.6 22 2.8 2.0 1.9 22 241 1.7
EE 1.9 0.7 2.4 2.1 2.1 2.2 2.2 1.7
cY 1.2 08 0.3 1.0 1.4 0.7 2.4 1.6
AT 0.8 2.1 1.7 14 1.2 1.7 1.6 1.6
LT 0.9 -0.3 07 2.6 2.3 1.7 1.8 15
SE 0.9 1.2 1.2 14 1.3 1.2 1.1 1.3
MT 1.3 1.1 1.6 1.8 08 1.3 06 1.1
GR 0.0 0.2 1.7 0.2 -0.4 -1.6 0.0 0.9
FI 0.7 12 12 1.2 1.2 1.2 1.3 0.7
min 0.0 5.4 -1.9 0.0 0.4 -1.6 0.0 0.7
max 3.9 43 4.7 45 48 5.1 5.5 4.8
mean 1.3 1.5 2.1 2.1 1.9 20 2.3 2.3
median 1.0 1.8 1.7 2.0 1.8 22 2.3 21
BG above average 202% 74% 38% 60% 88% 65% 83% 104%

Note: BG - Bulgaria, PT - Portugal, IE - Ireland, GR - Greece, RO - Romania, SI - Slovenia,
CY - Cyprus, LV - Latvia, HR - Croatia, LT - Lithuania, ES - Spain, MT - Malta, HU - Hungary,
EE - Estonia, NL - Netherlands, PL - Poland, CZ - Czech Republic, GB - Great Britain, DE -
Germany, BE - Belgium, IT - Italy, SK - Slovakia, FI - Finland, SE - Sweden, LU - Luxemburg,
AT - Austria, FR - France, DK - Denmark.

Source: ECB, Own calculations.
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Abstract. This paper undertakes an empirical investigation of the relationship
between the dynamics of money supply and prices in Bulgaria over the period
1998-2012. Starting from the hypothesis that the endogeneity of money supply
determines a link from prices (and possibly inflation) through money demand to
money supply, the paper attempts to address the issue of the possibility of an
existence of a feedback effect of money aggregates (currency in circulation, M1 and
M2) dynamics on inflation. The econometric analysis is based on three methods.
The first one is dynamic cross-correlations which are performed after pre-whitening
of the data and then applying univariate residual cross-correlation approach. The
second one is Granger-causality tests in the framework of unrestricted VAR models
which are conducted both on a rolling basis with a moving start date and fixed end
date and with a moving window having a fixed length, with the aim of overcoming
the problem of potential instability of coefficients. The third method is the Johansen
cointegration technique which allows the analysis of both long-run relations between
the variables, which are naturally related to the estimation of money demand
models, as well as the short-run dynamics of money growth and inflation.

Peztome. B mazu cmamusa e HanpaBeHo emnupuyHo uzcaegBane Ha B3aumoszaBu-
cumocmume Mexgy guHamukama Ha Napu4yHOMo npegaazaHe u ueHume 6 buaza-
pus 8 nepuoga 1998-2012 2. 3anouBalku ¢ xunome3zama, ye eHgo2eHHoCcmma
Ha NapuyHOmMo npegaazaHe npegonpegeaa Bpb3kama om ueHume (u Bb3MOXKHO
uHPAaUUAMa) nocpegcmBom NapUUHOMO MbPCEHE KbM NAPUUHOMO NPegAazaHe,
uzcaegBaHemo ce onumBa ga aHaauzupa Bb3morkHama obpamua Bpb3ka om gu-
Hamukama Ha napudHume azpez2amu (napu 6 obpawgeHue, M1 u M2) Bbpxy uH-
dravuama. VMikoHomempuuHuam aHaau3 ce 6azupa Ha mpu memoga. [MTopBuam
e guHamuuHa B3aumHa kopeaauus, uzBopwBaHa caeg npegBapumeaHo mogeau-
paHe Ha aBmokopeaayuama 8 gaHHUMe, cAeg KOEMO Ce NpuAaza egHOMepHUAM
nogxog Ha B3aumHu KopeAauuu Ha ocmambuHume BeauduHu. Bmopuam memog
e mecmbm 3a npuduHHocm Ha pelHgkbp B pamkume Ha VAR mogeau 6e3 ozpa-
HuYeHus, KOUMOo Ce NPUAa2a Kakmo C NAb32awia Ce HaYaAHa U (puKcupaHa kpauHa
gama, maka u ¢ NAb32au, ce Npo3opeu, KOUmo uma (PuUKCUPaHa NPOgbAXKUMEA-
HOCM, C UeA ga ce npeogoaee NPpoBAeMbM C NOMEHUUaAHama HecmabuAHOCM Ha
KoecpuyuerHmume. Tpemuam memog e mexHukama 3a KouHmezpauua Ha Voxan-
ceH, koamo gaBa Bb3moxKHOCM ga ce aHaAu3zupam Kakmo gbazocpouHume 3aBu-
cumocmu mexgy npomeHauBume, koemo ecmecmBeHo e cBbp3aHo ¢ oueHka Ha
MOQEAU Ha NAPUYHO MbPCEHE, Maka U KpamKoCpoYHama guHamuka Ha pacmexa
Ha napuYHUMe azpe2amu u UHAALUAMA.

Zornitsa Vladova, Economic Research and Forecasting Directorate, Bulgarian
National Bank, Corresponding author, vladova.z@bnbank.org.

Mihail Yanchev, Economic Research and Forecasting Directorate, Bulgarian National
Bank (worked in the period 2012-2015), yanchev.mihail@gmail.com.
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1. Introduction

This paper undertakes an empirical analysis of the relationship between
the dynamics of money supply and prices in Bulgaria. The motivation of
the paper derives from the fact that this topic has received relatively little
empirical research since the period of the introduction of the currency
board arrangement in the country, despite its importance for understand-
ing money demand behaviour and the potentially interdependent relation-
ship between money supply and prices/inflation. The analysis of money
demand, that has been rather limited over the last years, is by itself impor-
tant as it would allow a better understanding of the dynamics of monetary
aggregates within the framework of the currency board and thus a deeper
understanding of the monetary transmission mechanism in the country. In
turn, an analysis of the dynamics of monetary indicators and prices could
potentially extend the range of factors used for forecasting inflation, thus
improving inflation forecasts. Taking a more general view, the relevance
of the topic relates to the future membership of Bulgaria in the euro area
where the ECB gives a prominent role to monetary aggregates under the
money pillar of its monetary policy framework that is aimed at achieving
the primary objective of maintaining price stability.

Money growth impacts inflation developments in the long run as advo-
cated by the quantity theory of money, according to which money growth
precedes equal changes in the general price level rate of growth. Neverthe-
less, the empirical evidence of the relationship between money growth
and inflation and the usefulness of money for predicting inflation has been
controversial, while the practical use of monetary indicators in the conduct
of monetary policy by central banks across the world has also been subject
to wide discussions and presently stands far from close to consensus.

The introduction of the currency board arrangement in Bulgaria in 1997
played a pivotal role in the macroeconomic stabilization of the country
following the severe financial crisis that started in 1996. The strong nomi-
nal anchor of the fixed exchange rate significantly lowered inflationary
expectations and eliminated one of the main contributors to inflation in
the pre-currency board period - the large exchange rate fluctuations and
their quick pass-through to the price level. Another important distinguishing
feature of the currency board was the elimination of the possibility for pro-
viding credit to the government and the very limited potential opportunity
for extending loans to commercial banks under the strict requirements of
the lender of last resort function of the Bulgarian National Bank (BNB).

96



Empirical Evidence on the Relationship between Money Supply Dynamics and Prices in Bulgaria

Theoretically, orthodox currency board arrangements bring about an
automatic money supply adjustment mechanism. The latter constrains
the growth of base money primarily to balance of payment dynamics and
corresponding changes in money demand, thus making money supply
endogenous. The currency board introduced in Bulgaria belongs to the
so-called new generation (or non-orthodox) currency board arrangements
which are characterized by the presence of some discretionary powers of
monetary authorities that provide opportunities for deliberately affecting
or intervening into money supply dynamics (see e.g. Nenovsky and Hristov,
2002). In the specific case of Bulgaria these discretionary powers relate
to the minimum required reserves and the lender of last resort role of the
BNB. The presence of certain channels of discretionary monetary policy
especially the minimum required reserves implies that the expansion of
money supply may deviate from that determined by market forces, i.e. from
the automatic money supply mechanism.'

One of the aspects of the relationship between money supply and inflation
in Bulgaria, related to the effects of past growth of money supply on cur-
rent period inflation, has been investigated in a number of research papers
in the years immediately following the introduction of the currency board,
with most papers concluding there were no monetary sources of inflation.
However, the short time period available at that time as well as the con-
centration of econometric methods primarily on single equations can be
considered as limitations of these studies. This raises the need for a more
thorough analysis of the possible link between money and prices since
1997, including the consideration of issues that have not been investigated
deeply so far - both the short- and long-run relation between the variables
as well as their potential two-way relationship with the application of multi-
equation econometric methods such as VARs.

These specific research issues which lead to new conclusions from empiri-
cal econometric analysis for Bulgaria as well as the results from the coin-
tegrated VARs related to the estimation of money demand models for
currency in circulation, M1 and M2, which are published for the first time
for Bulgaria, represent the original contributions of the paper. Furthermore,
the empirical analysis in the paper spans a relatively long period of time:

! For an empirical investigation of the validity of the presence of an automatic mechanism under
the currency board arrangement (i.e. reserve money dynamics following balance of payments
dynamics), see Nenovsky, N. et al. (2001) for the case of Bulgaria, Estonia and Lithuania and
Nenovsky, N. and K. Hristov (2002) only for the case of Bulgaria. Krus (2012) examines the effect
of the current account on the changes in the monetary base for a sample of countries with cur-
rency board arrangements, using a panel regression method.
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starting from 1998 (and depending on data availability from 2000) and
ending in the first quarter of 2012.

The present paper analyses the following two hypotheses. The endogeneity
of money supply mechanism and the driving force of money demand for
money supply make us start with the hypothesis about a link that goes
from prices (and inflation) through money demand to money supply. While
the case of endogeneity might imply that money supply is an inappropri-
ate factor in models explaining inflation developments, it could be also
hypothesized that a feedback effect from money aggregates dynamics on
inflation is also possible. For example, this feedback effect could be driven
by factors that are external to the operation of the currency board itself
(e.g. strong capital inflows may be regarded as possible monetary sources
of inflation).

The second hypothesis is related to the question whether any short-run
disequilibrium between money supply and demand that results in excess
money supply could potentially act as a pro-inflationary factor in Bulgaria.
This proposition is made originally by Sepp (1995). In his note on inflation
under the Estonian currency board, Sepp maintains that while in the long-
run money supply and money demand coincide, which practically excludes
the possibility for money supply from being a long-run factor for inflation,
over the short-run the situation may differ. In particular, in the short-run
disequilibria between money supply and money demand may exist, with
money supply potentially either constraining or fueling inflation (in the first
case when money supply is temporarily lower than money demand and in
the second case when money supply temporarily exceeds demand).

The empirical methodology that will be used to address the two research
hypotheses - the potential two-way relationship between monetary aggre-
gates and price developments and the effects from possible short-run dis-
equilibrium between money supply and demand on inflation - is based on
the following approaches. The initial statistical properties of the data will
be investigated with dynamic cross-correlations, while the potential two-
way causality will be analysed with the standard Granger-causality tests
in a VAR framework. Empirical testing of the second hypothesis requires
constructing money demand models which in itself represents an impor-
tant contribution of the paper to the generally scarce literature on money
demand, including an analysis on stability of money demand and espe-
cially over the period since 2000. To assess the validity of short-run excess
of money supply having an effect on inflation and to allow treatment of
potential endogeneity in the relationship between money and prices, we
employ vector error-correction models (VECM). The latter represent an

98



Empirical Evidence on the Relationship between Money Supply Dynamics and Prices in Bulgaria

appropriate methodological approach as they make it possible to estimate
a relationship between endogenous variables that is based both on their
short-run dynamics and an adjustment to a possible long-run equilibrium.

The rest of the paper is structured as follows. In Section 2 we make a
literature review of the research studies on money and prices/inflation,
summarizing the results obtained so far for Bulgaria since 1998 as
well as the studies for the countries with currency boards, specifically
examining the Baltic States. Section 3 explores the time-series properties
of the data on money and inflation, presents the methodological details
of the applied econometric approach on dynamic cross-correlations and
Granger-causality tests for the preliminary analysis of the data and reports
the results. Section 4 presents the application of VECM in estimating
money demand models for currency in circulation, M1 and M2. Section 5
summarizes the conclusions.

2. Literature Review

After the introduction of the currency board in Bulgaria a large number of
studies were devoted to investigation of the impact of the new monetary
policy framework on inflation. First, in 1998 Yotzov et al. report that over
the first year of the operation of the currency board base money was not
a determinant of inflation dynamics in contrast to the period before the
currency board when the exchange rate, past inflation and base money
represented the main inflation drivers. Yotzov (2000) finds that unlike the
period from December 1991 to June 1997, in the period from July 1997 to
December 1999 there was neither a short-term nor a long-term relationship
between money supply (reserve money, M2 and M3) and inflation, based
on the application of a single equation approach. Beck et al. (2003), who
make an empirical assessment of the ‘discipline’” and ‘confidence’ effects
of the established currency board on inflation, provide evidence that a
confidence effect did occur, whereas the hypothesized lower effect of
lagged money growth on the price level after the regime change found
little support in inflation models. In a relatively recent study Arratibel et
al. (2009) show that in an out-of-sample inflation forecasting exercise at
a 12-quarter horizon over the period 2003Q3-2008Q2, single equation
models for Bulgaria with monetary indicators included help outperform
forecasts obtained with random walk models.

In the early period after the introduction of the new monetary policy
regime there were a limited number of studies exploring money demand
models for Bulgaria. Based on a single equation approach, Yotzov (2000)
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reports a strong statistical effect of real income on real money demand
but does not succeed in identifying the theoretically expected negative
association between interest rates and money demand, arguing that inter-
est rates had not yet started functioning as an opportunity cost for hold-
ing money. In a research work exploring specifically transaction demand
for currency in circulation, Nenovsky and Hristov (2000), also employing
single equation modelling, conclude that demand for currency in circu-
lation is most significantly determined by the monetary expenditures of
households (retail sales in the economy being a weaker determinant). The
authors also discover a statistically significant negative elasticity of demand
with respect to the BGN/USD exchange rate, as an opportunity cost of
holding currency, while the impact of interest rates on time deposits has
the expected negative relationship with currency demand but is relatively
low. Slavova (2003) estimated narrow and broad money demand models
for Bulgaria for three periods: April 1991 - April 1996, May 1996 - June
1997, July 1997 - December 2000. The empirical analysis, conducted
again within a single equation approach, reveals different determinants
of money demand during the three periods. In the last period the author
finds stabilization of money demand, with standard determinants of money
demand such as the wage rate and the Treasury bill rate gaining statistically
significant explanatory power.

The paper by Komarek and Melecky (2001) is one representative of a
number of studies on money demand modeling, taking due consideration
of factors specific for the economic development of transition countries.
The authors construct a money demand model for narrow money in the
Czech Republic over the period 1993-2001, using foreign variables such
as the real effective exchange rate and foreign direct investment in addition
to the traditional set of explanatory variables. In the case of broad money,
the authors conclude that all standard domestic money demand factors
apart from inflation have the expected theoretical impact on M2 and fur-
thermore there is also a significant influence from currency substitution
and capital mobility represented by the return on foreign deposits in USD
and on US assets.

Pikkani (2000) specifies a model for the monetary sector in Estonia, mod-
eling real M2 demand as a function of real GDP and a three-period moving
average of inflation over the period from March 1995 to August 1999.
Pikkani finds that income elasticity of money demand is higher than 1
(2.02). The explanation provided by the author is related to the potential
role of money as an accumulator of wealth due to the practical absence
of substitutes for money in the period of estimation. Another potential
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explanation is that income elasticity may also reflect initial conditions of
low monetization, financial deepening, higher confidence and economic
agents’ optimistic expectations about the future. In a paper examining
money demand in Latvia, Tillers (2004) establishes a stable money demand
function using Johansen vector-error correction model for the period
1996-2003. The variables used for the analysis include real M2, real GDP
and real long-term deposit interest rate. Siliverstovs (2007) constructs a
money demand model for Estonia for the period 1995Q1-2006Q2 also
with the Johansen cointegration procedure. He builds a model with real
M2, real GDP, inflation rate as well as short- and long-term interest rates.
The author discovers two cointegrating vectors: one characterizing a
money demand function, and the other interpreted as a stationary spread
between long- and short-term interest rates. As for the previous research
for Estonia by Pikkani (2000) and the case of Latvia, the long-run income
elasticity of money demand established by Siliverstovs is larger than unity
(around 2).

The study by Dreger et al. (2006) investigates a long-run money demand
relationship over the 1995-2004 period for 10 new EU Member States,
using panel cointegration techniques. The authors do not manage to obtain
such a relationship when employing the standard variables (broad money,
real GDP and short-term market interest rate). Nevertheless, a stable long-
run money demand cointegration link is established when the US dollar
exchange rate is included. The authors find that income elasticity is larger
than unity, while the elasticity with respect to the interest rate is negative
with a relatively small magnitude.

Reimers and Roht (2007) construct a money demand function for Estonia
using real M2 over the period from 1995 to 2006, applying various econo-
metric techniques ranging from the system approach of Johansen to the
Engle-Granger procedure and the dynamic OLS approach. The authors find
unstable results when employing the Johansen approach but are able to
obtain satisfactory results for a stable money demand function with the
Engle-Granger approach. The preferred specification includes real GDP
(with income coefficient greater than unity), euro area government bond
rates with a maturity of 10 years and euro area money market rate.
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3. Analysis of the Statistical Properties of the Data

This section provides a preliminary analysis of the data focusing on their
statistical properties over the period from January 1998 to March 2012,
respectively for quarterly data from 1998Q1 to 2012Q1. We start with an
investigation of the annual growth rates of monetary aggregates (currency
in circulation, M1, M2) and the HICP index (overall and HICP excluding
food, energy, administered prices and tobacco as a proxy for core infla-
tion). Below we show the graphs for currency in circulation (CC) and M2
against overall HICP inflation. In the first line we employ monthly data, in
the second line quarterly data respectively.
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As seen from the graphs, despite the volatility of money growth and
inflation, it appears that there is an association between the dynamics of
the two series, perhaps more significantly for the case of M2 and HICP
both when monthly and quarterly data are used. This finding seems to be
confirmed for the developments of core inflation and the two selected
monetary aggregates: currency in circulation and M2°.

?The first line of the graphs presents monthly data and the second one quarterly data respectively.
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Before proceeding with the empirical analysis, we seasonally adjust the
following data series: currency in circulation (CC), monetary aggregate M1
(M1), monetary aggregate M2 (M2), the harmonized index of consumer
prices (HICP) and HICP core (HICP_C). For the consumer price data series
that are originally released on a monthly frequency, we transform them to
quarterly by averaging, and for the monetary aggregates series we take an
end-of-period transformation to obtain the respective quarterly frequency.

The preference for using quarterly rather than monthly data is determined
by the following two reasons: 1) the substantial volatility present in the
data with monthly frequency may be partly overcome with the quarterly
aggregation. This argument makes it more appropriate to analyze dynamic
cross-correlations of the data and Granger-causality tests based on data
with quarterly frequency; 2) the empirical literature on the issue of coin-
tegration reveals that cointegration depends on the total length of the
sample rather than on the number of observations which does not give
more power to statistical tests with monthly over quarterly data (see e.g.
Otero and Smith (2000)).

The univariate time series properties of the seasonally adjusted data
are examined by the Augmented Dickey-Fuller (ADF) test, the Phillips-
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Perron (PP) test and the Kwiatkowski-Phillips-Schmidt-Shin (KPSS) test
(see Appendix A1). The results point to the conclusion that the series are
integrated of order one, even though for CC and M2 the tests are not
conclusive. For robustness of the results, which are known to be character-
ized by low power especially in cases of structural breaks, we additionally
employ the Clemente, Montanés and Reyes unit root test (1998) which can
deal with two potential breaks in time series (see Appendix A2). The latter
test reveals the presence of two structural breaks for most of the examined
data (in some cases both in levels and in first difference form) and further-
more provides strong evidence for the treatment of all series as 7 (1).

3.1. Dynamic Cross-correlations

The analysis of the relationship between monetary aggregates dynamics
and inflation begins with dynamic cross-correlations that can help us to
investigate the possible lead-lag links between the series.

The series are transformed by taking first differences of the respective log
levels (on a quarterly basis, seasonally adjusted). When the series are trans-
formed by differencing to ensure they are jointly covariance-stationary, then
their interrelationship can be determined by examining either their cross
correlation function or their cross spectrum. In this paper, we resort to the
more frequently applied cross-correlation estimator. The cross-correlogram
allows us to determine whether there is a one-way causality between the
series or feedback occurring.

We use the following money aggregates: CC, M1 and M2, and the two
price indicators: HICP and HICP_C. The table presented below shows the
cross correlogram, i.e. the degree of co-movement of the first differences of
the respective money and price indicators, that is estimated from 1998Q1
to 2012Q1. The correlation dynamics is estimated at lags and leads of 1,
2,3,4,5,6,7,and 8 quarters of the inflation series. The contemporaneous
correlation between the growth rate of monetary variables and inflation is
presented when g=0.

Dynamic cross-correlations between the growth rate of selected monetary
variables (f) and HICP inflation (t+k)

(first differences of the seasonally adjusted series)

(a-8) | (a7) | (a-6) | (a5) | (a4) | (a-3) | (a-2) | (a-1) | @ |(a*1) | (a+2) | (q+3) | (q+4) | (a+5) | (q+6) | (q+7) | (q+8)
CC |-023 [-0.13 |-020 [-0.02 |-0.09 [0.07 |0.14 [0.12 |0.457[0.15 |0.18 |0.26™|0.20 [0.01 |-0.07 |0.14 |0.08

M1 [0.22 |-0.14 |-0.25 |-0.10 |-0.05 |-0.16 | 0.14 |-0.04 [0.22 |0.23 |0.22 [0.377]0.277|0.28" |-0.03 [0.04 |0.09

M2 [-0.22 [-0.11 |-021 |-004 [0.06 |0.03 |025"|0.18 |037"|0.42"]0.25 |0.30"[0.15 |0.18 |-0.05 |-0.08 |-0.01

Note: " indicates statistical significance at 5% level.
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The table shows that the pattern observed in the data is the following: there
is statistically significant contemporaneous relationship between money
supply growth and inflation when CC and M2 are used. Moreover, inflation
appears to act both as leading indicator to money supply (for M2) and as
a variable that is lagging money supply dynamics for all money aggregates
examined. When performing the same dynamic cross-correlations with
the core consumer price index, the pattern is somewhat similar, however
there seems to be much more evidence of a two-way relationship between
developments in money and inflation. On the whole, when core inflation
is examined, money-price relationships are somewhat less clearly defined
than those for headline inflation.

Dynamic cross-correlations between the growth rate of selected monetary
variables (t) and HICP core inflation (t+k)

(first differences of the seasonally adjusted series)

(a-8) | (@7) | (a6) | (a5) | (a4) | (@3) | (@2) | (1) | q |(a+1)|(a+2) | (q+3) | (a*+4) | (q+5) | (q+6) | (q+7) | (q+8)
CC|-0.38"|-0.26™|-0.33""|0.20 |-0.38"|-0.14 [-0.03 [0.09 |0.26"|0.21 |030 |026"|024 |0257|0.14 |0.11 |0.12

M1|-0.45"|-0.26™|-0.37"|-0.31"| 039" -0.38"|-0.17 |-0.16 |0.07 [0.13 |0.28" {0377 ]0.37"| 043|031 (020 |0.28"

M2|-0.30"|-0.19 |-0.26"|-0.21 |-0.19 [-0.17 |0.00 |0.04 |0.217[0.31"|0.40"|0.43™]0.31"| 0357|023 [0.06 |0.14

Note: " indicates statistical significance at 5% level.

A serious drawback of dynamic cross-correlations that is generally not
addressed in the empirical literature is the possibility for a spurious effect
on the estimated correlation coefficients in the case of autocorrelation
in the input series. As Haugh (1976) and Haugh and Box (1977) note in
their research on checking the independence of two covariance stationary
time series, the autocorrelation present in each of the series can inflate the
variance of cross-correlation estimates above that expected when cross-
correlating two white-noise series. For overcoming the problem of obtain-
ing a likely distorted cross-correlation function with misleading inference
on the pattern of cross-correlations, Haugh (1976) suggests first obtaining
the appropriate univariate (e.g. ARMA) models for each of the series and
afterwards estimating the cross-correlation function of the residual white
noise series obtained by fitting each of the separate univariate models.

We apply Haugh’s methodology by first pre-whitening money supply
growth and inflation data, implementing the Box-Jenkins methodology’ to
the first differences of the seasonally adjusted series, and then proceed-
ing with the automatic calculation of the sample cross-correlation function
between the residual white-noise series. We identify Box-Jenkins models
by following the standard guidelines for the behaviour of the sample

* We apply the Box-Jenkins methodology as detailed in ‘Forecasting, Time Series and Regression:
An Applied Approach’ by Bowerman, B., R. O’Connel and A. Koehler, Fourth Edition, 2005.
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autocorrelation function and the sample partial autocorrelation function.
The appropriate univariate models are constructed and the necessary diag-
nostic checks to ensure that the residuals behave as white-noise processes
are performed (see Appendix B and Appendix C).

We examine the Ljung-Box (1978) Q-statistic for high-order serial correla-
tion of the residuals from the fitted models. Since the degrees of freedom
are reduced by the number of estimated coefficients, we do an adjustment
of the degrees of freedom on the modified Q-statistic for small samples.”*
The diagnostic tests on the residuals of the fitted models show that for
all models the estimated statistic, estimated for 8 lags, is not statistically
significant at the 5% significance level, i.e. the null hypothesis of zero auto-
correlation in the residuals cannot be rejected.

We proceed with performing a cross-correlation of the residual series
obtained from the estimated models. The residual cross-correlograms, given
respectively for 8 lags and 8 leads, are presented below. The significance of
each of the reported residual cross-correlation estimates is determined in
the standard way by 2 standard deviations bounds of +2 /(\(T)), where T is
the number of observations.’

Estimated univariate residual cross-correlation function for the growth rate
of selected monetary variables (f) and HICP inflation (t+k)

(a-8) | (a7) | (a-6) | (a-5) | (a-4) | (a-3) | (@-2) | (a-1) | q |(q+1)|(q+2)|(q+3)|(q+4) | (q+5) | (q+6) | (q+7) | (q+8)
CC|-0.02 |-0.22 |-0.22 |0.23 |-0.16 |-0.16 | 0.08 |-0.09 |0.37|0.05 [0.18 | 0.20 [0.06 |0.14 [-0.22 |-0.13 [0.17

M1[-0.08 |-0.11 |-0.19 |0.01 |-0.14 |-0.17 | 0.07 |-0.18 |0.22 [0.01 [0.12 |0.287|0.28"|0.18 |-0.05 | 0.06 |0.12

M2|-0.21 |-0.05 |-0.04 |-0.10 | 0.10 |-0.26 | 0.10 |-0.11 |0.22 |0.14 |-0.05 [0.507|0.01 |0.18 |0.08 |0.11 |0.03

Estimated univariate residual cross-correlation function for the growth rate
of selected monetary variables (t) and HICP core inflation (t+k)

(a-8) | (a7) | (a-6) | (a-5) | (a-4) | (a-3) | (@-2) | (q-1) | (q) |(q+1)|(q+2)|(q+3)|(q+4)|(q+5)|(q+6) | (q+7) | (q+8)
CC|-0.04 [-0.23 |-0.15 |-0.04 |-0.05 | 0.06 | 0.02 |0.18 |0.00 |0.32"[0.15 |0.04 |0.03 |0.22 |-0.16 |-0.15 | 0.15

M1{-0.23 |-0.14 | 0.00 |-0.19 [-0.21 |0.11 |-0.06 |0.08 |0.03 |0.12 |0.23 |0.307|0.22 |0.317|-0.11 |-0.13 [0.19

M2|-0.22 |-0.04 | 0.03 |-0.04 [-0.05 |0.04 |-0.11 |0.11 |0.287|0.21 |0.09 |0.14 |0.20 |0.25 |0.03 |-0.20 | 0.28"

Note: **indicates statistical significance at 5% level.

*This modification in the statistic, which is used to test whether a chosen set of autocorrelations
(e.g. for 8 quarters) in the residuals is significantly different from zero, is dependent on whether
a constant has been included and as well as on the number of estimated autoregressive and
moving average terms in the respective models. In each case, the value of the estimated modi-
fied Q-statistic is compared with the corresponding critical value from the chi-square distribution.
® As Haugh (1976) shows, the known asymptotic distribution of lagged cross-correlation esti-
mates between two independent white noise series also applies to lagged cross-correlation esti-
mates between the two residual series obtained by fitting univariate ARMA models to each of
the two uncorrelated series.
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We obtain the following results. For overall inflation and its relationship
with the growth rate of currency in circulation, we observe a contempo-
raneous correlation. As regards the relationship between M1 and HICP
inflation and M2 and HICP inflation, monetary aggregates lead inflation
by about 3-4 quarters. Moving to the link between the selected monetary
aggregates and core inflation, it can be seen that M2 has a significant con-
temporaneous relationship with core inflation and all monetary variables
appear to have leading properties as regards inflation up to 8 quarters
ahead. Furthermore, it does not appear that there is any feedback from
inflation to monetary growth.

In addition to just comparing each cross-correlation coefficient with its
respective standard error, we also apply Haugh’s s statistic (1976) which
presents a formal test of the null hypothesis that money supply dynamics
and inflation series are unrelated, considering all examined cross-correla-
tions. This statistic is computed as follows:

M
s=nY n,(k) (for large samples);
k=M

M
s*=n’ Y (n—1k|)"r,(k)*(for small samples)

k=—M

where: n is the number of time observations; —-M is the number of lags
and M is the number of leads (M is chosen arbitrarily); £k = + 0,1,2,3..M;
r,,is the cross-correlation estimate at the specific lag/lead between the two
residual series of length n, or when k= 0 (in case of the contemporaneous
period).

In essence, the statistic is estimated for the first M residual cross-corre-
lations and therefore M has to be determined by the researcher.® We
estimate Haugh’s s statistic for a different numbers of lags and leads of
the cross-correlation function between the residuals from the fitted ARMA
models to the series. The results, summarized in Appendix D, reveal a sta-
tistically significant feedback relationship between CC growth and HICP
inflation, M1 growth rate and HICP core inflation, M2 growth and HICP
inflation, and M2 growth and HICP core inflation. Furthermore, it can be
seen that there is strong evidence for M1 growth leading core inflation and
M2 growth leading overall inflation as well as core inflation.

®The critical value for this statistic is derived from the chi-square distribution (with 2M+ 1 degrees
of freedom for the case when kis from -M to +M and with M degrees of freedom when kis from
1 to M) under the null hypothesis that the series are uncorrelated at all lags considered.
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The preliminary results presented in this section point to the conclusion
that estimation methods based on the unidirectional assumption between
money growth and inflation will probably be associated with inappropriate
or even erroneous inferences. This is because when single equations are
used for examining the association between the two variables, the OLS
estimator will produce equations that are not identified correctly and pre-
cisely. We continue the empirical investigation by application of the stand-
ard Granger-causality tests to the original series of monetary aggregates
growth and inflation.

3.2. Granger-causality Tests

This section is dedicated to the results obtained by an extensive Granger-
causality test procedure using the OLS estimator in an unrestricted VAR
framework. As indicated by the unit root tests, most of the series contain
structural breaks, including in their first difference form. For this reason, we
employ these tests with a rolling sample to tackle the problem of possibly
instable coefficients, but also because we assume that structural changes
that have likely taken place over the period from the late 1990s to 2012
can affect the relationship between the dynamics of a specific monetary
aggregate and inflation throughout time. Therefore, that relationship and
the possible existence of Granger causality can be different for different
time periods. Two separate approaches are taken.” One is to use a sample
with a rolling start, meaning that the end point of the sample is fixed for all
tests (2012QQ1), but the starting point is gradually moving forward in time.
The other approach is to use a moving window sample with fixed length
of eight years, meaning that both the start and endpoint of the sample are
gradually moved forward.? Inflation and monetary variables are expressed
in first differences of the levels (seasonally adjusted) in logs so as to achieve
stationarity.

A critical step is determining the lag structure of each tested VAR system.
On the one hand, choosing too few lags can result in omitted variable
bias, which will produce a specification error and the estimation of incor-
rectly specified coefficients. On the other hand, using too many lags is

7 For a description of possible rolling methods applied in the empirical literature, see for example
Levasseur, S. (2008). The author provides definitions of the following techniques: 1) ‘pure roll-
ing method’ - an arbitrarily chosen length of window (a fixed number of quarters) is rolled over
the sample under investigation; 2) ‘recursive method’ - the starting date is kept fixed and the
window size grows as the end date is approached; 3) ‘reverse recursive method’ - the end date
is fixed and the window size shrinks as the distance from the starting date increases. Here we
apply the ‘reverse recursive method’ and the ‘pure rolling method’.

% Eight years is picked with the thought of having at least around 30 observations for each test.
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wasting valuable observations and such specification error can result in the
estimation of unreliable coefficients with high standard errors. Since the
lag structure is crucial for the correct estimation of the tested system, the
Akaike Information Criterion (AIC) and the Schwartz Criterion (SC) were
consulted. However, the number of lags in some cases was determined
subjectively, irrespective of the results from the two information criteria, in
order to avoid autocorrelation in the residuals. Dummy variables were also
used subjectively for each set of variables in order to fulfill the criterion of
normality in the distribution of residuals.

The testing procedure involved estimating over 200 different unrestricted
VAR models and a summary of the results is presented in Appendix E.
For the first sampling method of a moving start of the sample period sev-
eral tendencies are observed: for different sub-samples starting between
2000Q1 and 2002Q1 and ending in 2012Q1, there are statistically signifi-
cant results pointing out to causality running from CC to headline inflation;
however, the opposite causality is observed in some of the sub-samples as
well; for sub-samples starting from 2000Q4 to 2004Q4, with a few excep-
tions, the results show causality running from M1 to headline inflation;
testing for causality between M2 and headline inflation yields very mixed
results; tests for CC and core inflation are mostly resulting in causality run-
ning from the former to the latter; unambiguous results also point out to
causality running from M1 to core inflation almost throughout the whole
period; testing M2 and core inflation, again, produces mixed results, but
they mostly point out to either causality running from M2 to core inflation
or to two-way causality.’

For the second method with a moving sample window the findings
can be summarized as follows: testing headline inflation and CC yields
mostly inconclusive results; significant results point out to causality run-
ning from headline inflation to M1 for the sub-samples 1998Q1-2006Q)1,
1999Q1-2007Q1 and 2000Q1-2008Q1; for three other later sub-
samples causality goes from M1 to overall inflation; for the sub-sample
1998Q1-2006Q1 results point out to causality running from headline
inflation to M2, however for two other later sub-samples we find causality
from M2 to headline inflation; testing core inflation and CC shows that
for three sub-samples currency in circulation granger causes core inflation;
significant results point out that causality runs from M1 to core inflation for

?When we use the word “causality’ for short, we actually mean Granger causality and we do not
refer to the existence of an actual cause and effect relationship, that is we refer to the traditional
Granger causality understanding in the sense of one variable preceding another variable in time.
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four of the seven sub-samples; results from tests of M2 and core inflation
yield inconclusive results and no causality in most of the sub-samples.

It is evident that the two methods have some differences in their findings.
However, a few common results can be outlined: both sampling methods
yield test results on currency in circulation and core inflation pointing out
to causality running from the former to the latter; causality from the mon-
etary aggregate to core inflation as well as to headline inflation is found for
tests on M1, with this causality being stronger for the case of core inflation;
tests involving M2 yield very mixed results whether headline or core infla-
tion is used and often the tests show two-way causality. It should be also
noted that sub-samples starting more recently generally show causality run-
ning from the monetary aggregates to inflation, while the opposite is true
for sub-samples starting earlier. Therefore, our testing procedure proves
that granger causality exists and in the predominant number of cases cau-
sality goes from monetary growth to inflation. However, the nature of that
causality changes throughout time and this result may be probably attrib-
uted to the structural breaks that were revealed for most of the series in
the unit root tests. Furthermore, significant evidence of two-way causality
between M2 and inflation is also found.

3.3. Issues for Robustness of Granger-causality Tests

Formulating conclusions based on the Granger-causality test results
described above needs to be necessarily accompanied with an appropri-
ate assessment of possible cointegration. In the presence of the latter, the
inclusion of ‘error-correction terms’ in Granger-causality tests is required so
as to avoid misspecification due to an omitted variable bias problem related
to cointegration. There are two possible econometric options for dealing
with potential cointegration between monetary aggregates and prices/infla-
tion. The first one is to re-estimate Granger-causality tests, including where
necessary co-integration links. The second option is to apply the system
approach framework of Johansen (1990, 1991) which enables testing for
more than one cointegrating relationship in a vector autoregressive model,
possibly including not only money and prices, but also all standard vari-
ables related for example to money demand investigation in a multivariate
analysis. One of the main weaknesses of the first option is that even if one
omitted variable bias problem can be addressed by adding cointegrating
term for the two variables, there may be other potential serious problems
causing misspecification such as the issue related to omitting relevant
explanatory variables in the cointegration relation or omitting whole coin-
tegrating vectors.
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Our preference for applying the Johansen procedure is driven by the follow-
ing main reasons. First, this procedure is the natural way of incorporating
long-run relations, one of them in the case of money and prices/inflation
is from a theoretical point of view expected to be naturally related to the
estimation of a full money demand function. The adjustment of monetary
aggregates to the long-run money demand function can be interpreted as
money supply reaction to money demand, provided the estimated model
is correctly specified with all relevant variables for a money demand func-
tion. Furthermore, possible adjustment of price variables can be thought
of as the case when any short-run disequilibrium between money supply
and demand results in excess money supply potentially acting as a pro-
inflationary factor which represents the second hypothesis postulated to
be tested in the paper. In addition, the short-run dynamics of the VECM
allows for testing the impact of past values of monetary variables growth
on inflation (as well as the impact of past values of inflation on monetary
variables growth) once any feedback from disequilibrium in the cointegrat-
ing relationship has been taken into account. This can also help investigate
further the first hypothesis of the paper.

4. Estimates of Money Demand Functions
with VECM

4.1. Brief Overview of the Theoretical Framework

The general theoretical framework for modeling money demand in a
specification relevant for the long-run horizon can be summarized as given
below:

Y-rar) 1)
where M represents the monetary aggregate in nominal terms; P is the
price level measured usually either by the consumer price index (HICP/
CPI) or the GDP deflator; Y is the scale variable characterizing the transac-
tion/precautionary motive of holding money and could be represented by
variables such as real consumption expenditures of households, real wages
or real retail sales (when demand for currency in circulation is modeled)
and real GDP or industrial production (when broader monetary aggre-
gates are modeled); R represents a vector of returns, including own rate
of money which is to be chosen depending on the composition of the
specific monetary aggregate as well as different indicators that proxy the
opportunity cost of holding money for the respective monetary aggregate
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such as the return on assets outside of money and the (expected) rate
of inflation, with the latter representing the opportunity cost of holding
money rather than goods or real assets in general. According to the stand-
ard theories of money demand, the function fis increasing in Y, increasing
in the components of R that relate to assets included in M and respectively
decreasing in the components of R that relate to assets outside of M.

In the cointegrated VAR modeling that we are going to employ we treat
prices as an endogenous element to the system of analyzed variables and
use (1) in the following form:

M=fPE YR (2)

The endogenous treatment of the price level allows us to test whether the
theoretical hypothesis for long-run unit price elasticity is supported by the
data without imposing this restriction beforehand as in (1). We thus depart
from the general specification structure of most empirical studies which
assume long-run price homogeneity and additionally assume the validity of
the hypothesis that money supply is not an important factor affecting price
dynamics, thus justifying the omission of prices from the vector of endog-
enous variables in (1). By including the price level among the set of endog-
enous variables and attempting to model nominal rather than real money
demand, our approach broadly resembles that of Komarek and Melecky
(2001) who construct a money demand model for the Czech Republic.
The characteristic feature of their paper, presented in the literature review
section, is the importance that the authors attach to transition-specific fac-
tors and one example of such factors is the preference for modeling money
demand in nominal terms.'’

In a log-linear form the model we estimate for CC, M1 and M2 is as follows:

out own

m’ =y, + v,y LR+ R+ (v, Ap) + Y5

Expected signs: y,= 1, v,<0,vy;20,7,<0, y,= 1

4.2. Description of the Data and Methodology

This part of the paper reports the results of money demand models for
CC, M1 and M2 obtained by applying the Johansen cointegrated VAR
approach. We investigate a large dataset for the analysis of the three

' The authors acknowledge that for transition economies there is uncertainty with respect to

the specific price variable to be used as a deflator for estimating real money holdings due to fac-
tors such as the severe shocks related to deregulation of prices, transformation of tax policies,
liberalization of foreign trade, etc. that have occurred, affecting the specific evolution of different
measures of price developments over time.
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measures of money, being aware of the fact that the specific choices of
explanatory variables representing ¥, P and R in (2) may significantly affect
the outcome of the cointegration test for money demand relations."’

Based on the detailed literature review, we select the following possible var-
iables as the dataset to be tested for modeling CC money demand: HICP
(as the price variable); real expenditures of households, real wages, real
retail sales (as proxies for real sector developments); and the BGN/USD
exchange rate and the interest rate on new term deposits (as opportunity
costs of holding currency in circulation). The dataset for modeling M1
covers a broader range of variables: HICP, GDP deflator and producer price
index (PPI) (as possible price variables); real GDP, industrial production,
real retail sales (for approximation of real income) and FDI as a variable
reflecting the substantial amount of foreign direct investment in the Bulgar-
ian economy with a potential influence on demand for M1; interest rates
on overnight deposits (as a proxy for the own rate of money due to the
relatively large share of overnight deposits in the composition of M1); the
interest rate on new term deposits, the BGN/USD exchange rate and the
3-month money market rate SOFIBOR (as proxies for the opportunity cost
of holding M1). The dataset for modeling the broad monetary aggregate
includes: HICP, GDP deflator and PPI; real GDP, industrial production; the
interest rate on new term deposits (as a proxy for the own rate of money);
the interest rate on loans, the 3-month money market rate SOFIBOR, the
3-month EURIBOR, the BGN/USD exchange rate, the 10-year Bulgarian
government bond yield and the 10-year euro area government bond yield
(as possible proxies for the opportunity cost of demand for M2). Further-
more, for the specifications of all money aggregates, it is additionally inves-
tigated whether the inflation rate could enter as a long-run determinant of
money demand in its role of an opportunity cost of holding money rather
than goods or real assets.

A few notes need to be made regarding the selection of variables. The
initial period of low monetization immediately following the introduction
of the currency board arrangement, the gradual development of the bank-
ing sector, the stock market and the government bonds market, implying
an initial period with practical absence of alternatives for storing wealth,
the changes in the composition of monetary aggregates, the process of

' See Ericsson (1998) for a thorough discussion of the key issues in the empirical modeling of
money demand, including data measurement and data choice problems, parameter constancy,
the adequate construction of the opportunity cost of holding money as well as various specifica-
tion issues that have to be considered. Ericsson argues that in testing for cointegration across
different measures of money, scale variables, and rates of return, only a few combinations might
be cointegrated, even if the underlying cointegration relationship exists.
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financial innovation, the presence of grey economy are all reasons why
it may be difficult to find appropriate indicators for opportunity costs
of holding money. For this reason, we start off with an investigation of
a relatively large dataset of possible explanatory variables in the money
demand models. It is worth noting that among the potential measures for
the opportunity cost of holding M2 along with traditional indicators in
the economic literature we add the interest rate on loans as suggested by
Komarek and Melecky (2001) who analyzed broad money demand in the
Czech Republic and Dabusinskas (2005) who estimated a broad money
demand model for Estonia.

The period of empirical analysis is from 1998Q1 to 2012Q1. However, for
most of the models investigated the period starts from 2000Q1 and for
some from 2003Q1 because of data availability. We work with seasonally
adjusted quarterly data, with the adjustment performed in Eviews using the
Tramo/Seats procedure with the automated setup for the diagnostics and
optimization. The procedure does not identify seasonality for interest rates
and the producer price index. The aggregation for the data which is pub-
lished on a monthly frequency is obtained by averaging. The only excep-
tion are the series of the monetary aggregates, for which as explained in
Section 3, we take an end-of-period transformation.

Estimations of money demand models within the Johansen framework are
conducted without testing the order of integration of the variables as this is
found not to be a necessary prerequisite for the analysis.'”> We have identi-
fied in Section 3 that monetary aggregates as well as the HICP are I(1)
processes in levels and in addition, unit root tests applied to the other two
price indicators employed in the analysis (the GDP deflator and the PPI)
show that these series are also integrated of order one (see Appendix Al
and A2). Consequently, no exhaustive examination of the stochastic time-
series properties of the rest of the variables is performed.

The initial VAR models that are tested include levels of the variables
expressed in logs with only interest rates expressed in percentages. A few
variables such as the BGN/USD exchange rate, the 3-month EURIBOR,
the 3-month SOFIBOR and the FDI stock are treated as exogenous both
because such an assumption appears plausible for most of them, but also
because treating them as endogenous usually produced very large systems
to be estimated and made the application of the Johansen method unreli-
able due to the relatively small dataset. The inclusion of the inflation rate

"2 As Johansen (1995), cited in Ahking (2002), argues in case where there are at least two non-
stationary variables in the cointegration model that are integrated of the same order, the other
variables could be both stationary and/or trend-stationary.
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in the VAR models is achieved either by considering the annual rate of
inflation or by taking lags of the first difference of the log-level of the har-
monized consumer price index.

The selection of the lag length is done in accordance with the informa-
tion criteria (maximum lag is set to 4), with strongest reliance given to the
Schwarz criterion due to the small sample. The final decision on the lag
length of the respective model is made once a well-specified model with
serially-uncorrelated and normally-distributed residuals is obtained and the
VAR displays dynamic stability. When normality of residuals is difficult to
achieve, the minimum requirement is that the distribution of residuals satis-
fies the assumption of non-skewness."> We also implement the adjustment
of the critical values of the trace test as a correction for finite sample sizes,
as proposed by Reinsel and Ahn (1988) and cited in Cheung and Lai (1993).

As it is known, the power of the Johansen cointegration test may weaken
when exogenous series are added. We therefore choose the specific
number of cointegrating vectors for each model investigated based on
the trace test in combination with the economic interpretability of results.
Once the cointegrating rank is determined, the specific number of coin-
tegrating vectors is imposed on the VAR system based on the general
assumption that there are linear trends in the data, while the cointegra-
tion relation(s) contain a non-zero intercept but no deterministic trends.
Estimation procedure then continues with imposing restrictions on the
cointegrating vector(s) so as to ensure their unique determination. Tests for
significance and stationarity of the variables in the cointegrating relation(s)
are performed. Then restrictions based on the postulations of money
demand theory for one of the cointegrating vectors are imposed and in
case a second vector is determined, other restrictions such as those related
to the term structure between interest rates or to aggregate demand rela-
tions have been tested. Weak exogeneity of some of the variables is also
investigated. As a final step, specification tests are performed.

4.3. Results for Currency in Circulation

The empirical analysis of the currency in circulation established a VECM for
the following variables: currency in circulation (cc), HICP (hicp), real retail
sales'* (tradec) and the interest rate on new term deposits (m_tdir_n). The

' We follow the recommendations by Hendry and Juselius (2000) who show that statistical infer-
ences are valid even if there is empirical evidence for excess kurtosis and residual heteroscedas-
ticity. The authors also suggest using the trace test for determining the number of cointegrating
vectors as a more robust indicator than the maximum eigenvalue test.

14 . . . .
Total turnover index of retail sales, except of motor vehicles and motorcycles at constant prices
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variables are seasonally adjusted and expressed in logarithm, apart from
the interest rate variable. The inclusion of the inflation rate as an additional
opportunity cost produced a model with unstable coefficients.

The unrestricted VAR passed successfully specification tests for residual
autocorrelation, normality of residuals and heteroscedasticity when the
model included two lags as well as two dummy variables."” The test for
the VAR stability condition check pointed out to dynamic stability of the
investigated model. The Johansen cointegration trace test results, given in
Appendix F1 (Section 1), reveal an empirical evidence for 2 cointegrating
relationships. We thus proceed with imposing rank = 2 on the unrestricted
model and make the assumption that there are linear trends in the data
series with no deterministic trends in any cointegrating relations.'® We
succeed in obtaining unique specifications for these cointegrating rela-
tionships with the following over-identifying restrictions which are jointly
accepted (LR test of restrictions: Chi*2(2) = 0.484 [0.7850])":

cointegrating vectors B B, adjustment coefficients a, a,
m_tdir_n 0.073 | 0.112 m_tdir_n -1.179 | -1.127
(0.009) | (0.018) (0.883) | (0.305)
log(cc_sa) 1.0 0 log(cc_sa) -0.507 0
(0.086)
log(hicp_sa) -1.0 1.0 log(hicp_sa) -0.183 | -0.089
(0.045) | (0.017)
log(tradec_sa) -0.885 -1.0 log(tradec_sa) -0.119 | -0.065
(0.019) (0.062) | (0.024)

Note: standard errors in parentheses.

The first cointegration relationship, which can be seen in Column 2 of the
table with the beta coefficients, can be interpreted as a money demand
function. In the long run currency in circulation is driven by the increase in
the price level (with accepted long-run price homogeneity) and in the retail
sales volumes (coefficient of 0.885, slightly less than the unit elasticity as
postulated by the quantity theory of money) and is influenced negatively
by the interest rate on new term deposits (the semi-elasticity stands at
-0.073). These results are in line with theoretical considerations. The gener-
ally low interest rate elasticity also corresponds to empirical results for EU
New Member States. The loading coefficient for the cc equation, which is
presented in the second column of the table with the alpha coefficients,

"> For the fourth quarter of 2000 and the fourth quarter of 2008 respectively.

' We tested the hypothesis whether a deterministic trend can be included in the cointegration
relations, but that hypothesis was rejected.

"7 The asymptotic null distribution of the test is denoted Chi*2() with degrees of freedom in
parentheses and the asymptotic p-value given in the brackets.
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is negative at-0.51 which points to relatively fast adjustment of cc to short-
run deviations from long-run equilibrium. This corresponds to expectations
as under the currency board demand and supply of currency in circulation
should be balanced in a fast and automatic way. The loading coefficient for
the hicp is negative at -0.18 which does not support the hypothesis that in
cases of an excessive supply of currency in circulation inflation increases.

The second cointegration relationship is set for the hicp (the normalization
is done on this variable). In the long run hicp is related positively to the real
retail sales (a permanent increase in real retail sales by 1% increases the
consumer price index by 1%) and negatively to the interest rate on new
term deposits (an increase of interest rates by 1 percentage point decreases
the hicp index by 0.11%). The loading coefficient for the hicp equation in
this cointegration relationship is as expected negative and shows relatively
slow adjustment of prices to disequilibrium.

The results from the recursively estimated LR test of restrictions, presented
in Appendix F1 (Section 2), show that the imposed restrictions are valid for
the whole period of estimation which attests to the stability of the results.
In the addition, the recursively estimated unrestricted coefficients (on the
interest rate and on the real retail sales in the first cointegration equation
and on the interest rate in the second cointegration equation) are also
stable (Section 3).

We then transform the model in a stationary form (that is into a model with
the respective error-correction terms combined with short-run dynamics of
the variables), being particularly interested whether the short-run dynamics
of the hicp variable is influenced by the dynamics of the cc variable. We
obtain a statistically significant positive coefficient of 0.21, showing that
while the dynamics of cc is affected by the development of prices in the
long run, there is also a feedback influence from cc to the dynamics of
prices (see Appendix F1, Section 4). Furthermore, the equations from the
short-run error correction model successfully pass all residual diagnostic
tests both when run for the case of single equations and for the vector
version of the tests (Section 5). The recursively estimated 1-step residuals of
the model for each of the four variables display no problems with instability
(Section 6).

4.4. Results for M1

For the monetary aggregate M1 we obtain an empirical evidence for a
cointegrating relationship with the following variables: producer price
index (ppi), industrial production index (indp) and the interest rate on new
term deposits (m_tdir_n). M1 and industrial production are seasonally
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adjusted and expressed in logarithm, no seasonal adjustment was required
for the producer price index and this index is only expressed in logarithm,
whereas for the interest rate variable no transformation was applied.

The cointegration of m7 with ppi as the price variable can be accounted
for by the fact that a predominant part of the composition of M1 consists
of overnight deposits that are hold mostly by non-financial corporations
rather than households over the period under investigation. An additional
money demand determinant that was also explored was the exchange rate
BGN/USD (er) which could potentially influence M1 holdings for example
in the case when a depreciation of the national currency against the US
dollar could theoretically be associated with increasing external demand
for Bulgarian goods, respectively higher domestic industrial production,
higher domestic inflation rate and a need for more money in the economy
because of the larger amount of transactions.

We obtain a well-specified model with a VAR (1) when including as exog-
enous variables the second lag of the log-level of er (log(er(-2)), the first
difference of the log-level of the index of Brent oil prices measured in
euro (oil_p): dlog(oil_p) (to account for residual autocorrelation in the ppi
equation) and two dummy variables'®. This model produced the required
assumptions for normality of residuals, lack of serial autocorrelation as well
as for dynamic stability. In addition, the adequacy of the chosen model
was supported by the lack of residual heteroscedasticity both for the single
equations and for the overall model (based on the vector heteroscedasticity
test). The application of the Johansen cointegration trace test and the small-
sample correction of the trace statistic, as discussed in Section 4.2, pro-
vided evidence for one cointegrating vector (see Appendix F2, Section 1).

Imposing one cointegrating vector in the unrestricted VAR model and work-
ing with the assumption about linear trends in the data, without any linear
trends in the long-run relation, we proceed by testing hypotheses about the
statistical significance of the variables in the long-run relation."” The results
from the tests (not reported here for reasons of brevity) showed that the
coefficient on the interest rate is not significantly different from zero. This
fact is in contrast with theoretical postulates about a negative coefficient
as the interest rate on new term deposits represents an opportunity cost
of holding money in the form of the two subcomponents of M1. For the
purpose of ensuring an identified model which can be estimated, we start

"®The dummy variables are for the third quarter of 2008 and the first quarter of 2009 respectively.

' We also estimated the same model with one cointegrating vector based on the assumption
that a restricted trend lies in the cointegration space, but in this model the trend was not statisti-
cally significant.
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with the hypothesis of an existing money demand function and impose
the standard theoretical restriction of unit price elasticity in addition to
the restriction of zero interest rate elasticity. While these two restrictions
are not rejected, we explore the statistical significance of the loading coef-
ficients in the ppi and indp equations and subsequently apply two other
restrictions - for weak exogeneity of ppi and indp. The joint LR test for
all these over-identifying restrictions shows that the restrictions cannot be
rejected (LR test of restrictions: Chi*2(4) = 6.119 [0.1904]). The obtained
cointegrated VAR model with these restrictions is presented below:

cointegrating vector B adjustment coefficients a,
m_tdir_n 0 m_tdir_n -1.206
(0.261)
log(m1_sa) 1.0 log(m1_sa) -0.159
(0.040)
log(ppi) -1.0 log(ppi) 0.0
log(indp_sa) -2.385 log(indp_sa) 0.0
(0.189)

Note: standard errors in parentheses.

As can be seen, in the long-run income elasticity exceeds one (2.385),
which is similar to the results generally obtained for EU New Member
States. The established cointegrating vector can be interpreted as a money
demand function, which is also supported by the negative adjustment coef-
ficient in the m7 equation (-0.159). The interest rate on new term deposits
adjusts to deviations from the long-run relation with a negative coefficient,
implying that any excess money supply brings about a decrease in the
interest rate. Based on the weak exogeneity of ppi in this model and the
lack of effects from lagged differences of m7 on ppi dynamics (due to the
lack of first-differenced terms in the vector-error correction model), we can
conclude that there is no feedback effect from m1 to ppi.

The results from the recursively estimated LR test for the four restrictions
discussed above, given in Appendix F2, Section 2, contest to the overall
stability of restrictions with the exception of the period around the end
of 2009 and the beginning of 2010. For that period we can tentatively
argue that the downturn of the Bulgarian economy might have resulted
in changes in the behavior of economic agents and this could potentially
destroy the validity of the restrictions on the model. At the same time,
however, the recursively estimated unrestricted coefficient for the income
elasticity displays overall stability as shown in Appendix F2, Section 3.
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Transforming the VECM model into a stationary short-run form, we note
additional results. The rate of increase in the price of oil has a statistically
significant positive influence on the ppi index, which can be accounted for
by the relatively large weight of energy in the producer price index. The
loading coefficient for ppi is negative (at -0.024) which does not lend sup-
port to the hypothesis of a pro-inflationary impact of excess supply of M1
(Appendix F2, Section 4). In Section 5 we report all required residual diag-
nostic tests and it can be seen that all test results are in general satisfactory.

4.5. Results for M2

Econometric modeling for a cointegrating relationship including M2 led
to empirical evidence for a model including M2, the producer price index
(ppi), the industrial production index (indp), the interest rate on new
term deposits (m_tdir_n) and the interest rate on loans for new business
(ir_loans). The endogenous variables were taken in logs and seasonally
adjusted, apart from the two interest rates variables. No seasonal adjust-
ment was required for the ppi.

To obtain a well-specified model we considered a number of alternatives
for the lag structure as well as a number of dummy variables and additional
exogenous variables to correct mostly for normality of residuals (targeting
at the least at their non-skewness), as lack of residual serial correlation was
hard to attain. The dynamic stability properties of the initial unrestricted
VAR were also a requirement that had to be satisfied. The final specifica-
tion included 2 lags of the endogenous variables and as exogenous to the
system the following variables: the first lag of the exchange rate BGN/USD
(log(er(-1)), the first difference of the logarithm of Brent crude oil price
(in euro): dlog(oil_p), the first difference of the logarithm of real GDP in
the euro area (seasonally adjusted): dlog(rgdp_ea_sa) as well as dummy
variables.”® This specification produced a statistically adequate unrestricted
VAR model.

For this model the Johansen cointegration trace test revealed the presence
of 1 cointegrating vector (see Appendix F3, Section 1). Obtaining unique
specification for the cointegrating relationship is achieved with the fol-
lowing over-identifying restrictions which are jointly accepted (LR test of
restrictions: Chi*2(3) = 0.796 [0.8504]):

*The following dummy variables were included: for Q1 2005, Q2 2005, Q1 2007, Q4 2008
and Q1 2009.
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cointegrating vector B adjustment coefficients a,
m_tdir_n -0.072 m_tdir_n -1.026
(0.011) (0.711)
ir_loans 0.068 ir_loans 0
(0.012)
log(indp_sa) -1.0 log(indp_sa) 0.177
(0.075)
log(m2_sa) 1.0 log(m2_sa) -0.165
(0.038)
log(ppi) -1.454 log(ppi) 0
(0.093)

Note: standard errors in parentheses.

The imposed restriction in the cointegrating relationship follows the con-
ventional money demand models and is related to unit income elasticity.
Additionally, the adjustment coefficients in the equations for ir_loans
and for ppi are set to zero. For the remaining unrestricted coefficients,
we note that m_tdir_n enters the long-run relationship as expected with a
positive sign and ir_loans has the expected negative coefficient. Long-run
price elasticity comes to 1.454. As regards the adjustment coefficients, we
can observe the expected negative coefficient for the M2 equation. The
industrial production index responds positively to deviation of M2 supply
from the relationship with the long-run components of money demand,
meaning that ‘excess money supply’ affects economic performance. The
results from the recursively estimated LR test for the three restrictions show
stability properties (Appendix F3, Section 2). The recursively estimated
unrestricted coefficients in the cointegrating relationship also display over-
all stability properties with a slight instability observed at the end of 2009
(see Section 3).

Transforming the cointegrated VAR model to a system with /(0) variables
leads us to the model equations presented in Section 4. In the short-run
equation for the ppi the previous period growth of M2 has a statistically
significant positive effect. The equations from the short-run error correction
models pass successfully almost all residual diagnostic tests: both when
run for each of the single equations and as in the vector version form (see
Appendix F3, Section 5). The only tests that are not satisfied are the test
for residual autocorrelation in the industrial production equation, the test
for heteroscedasticity in the equation for the interest rate on new term
deposits as well as the vector tests for normality and heteroscedasticity.
The recursively estimated 1-step residuals from the five short-run equations
are constant as shown in the graphs in Section 6.
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5. Conclusions

This paper has undertaken an extensive empirical analysis of the relation-
ship between money supply dynamics and inflation, continuing and further
deepening the research conducted in the first years of the introduction of
the currency board arrangement in Bulgaria.

The first hypothesis tested in the paper was whether a feedback relation-
ship exists from money aggregates dynamics on inflation. The results based
on univariate residual cross-correlation approach point out to the fact that
any estimation methods based only on the unidirectional assumption (from
prices to money supply) are most probably associated with inappropriate
or even erroneous inferences. The application of Granger-causality tests
shows that granger causality exists in both directions and in the predomi-
nant number of cases causality goes from monetary growth to inflation.
There is evidence that a one-way direction of relationship exists from M1
growth to HICP inflation and this relationship is particularly strong from
M1 growth to HICP core inflation. We also obtain results on currency in
circulation and HICP core inflation that generally point out to causality
running from the former to the latter, with this evidence being somewhat
weaker when currency in circulation and headline inflation are analyzed.

Apart from the new conclusions from empirical econometric analysis
on the relationship between money supply dynamics and inflation, an
additional important contribution of the paper includes the results from
cointegrated VARs related to the estimation of money demand models for
currency in circulation, M1 and M2. Our main conclusions about money
demand models can be summarized as follows.

We obtain a stable long-run money demand relation for currency in circula-
tion, HICP, retail trade turnover at constant prices and the interest rate on
new term deposits, with all coefficients having the theoretically expected
signs and unit price elasticity being confirmed. The adjustment of cur-
rency in circulation to deviations from long-run equilibrium is relatively fast
(adjustment coefficient at around -0.5) which is in line with expectations as
under the currency board arrangement demand and supply of currency in
circulation should be balanced in a fast and automatic way. The short-run
dynamics reveals feedback influence from money to price dynamics. The
overall parameter constancy tests of the model do not show any problems
regarding changes in the sample period.

Concerning M1 and M2, cointegrating money demand relationships were
more difficult to obtain and the models explored remain with some speci-
fication problems especially with respect to stability of coefficients and
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the choice of variables to be included. We obtain evidence for a long-run
link among M1, the producer price index, the industrial production index
and the interest rate on new term deposits. In this relationship unit price
elasticity is confirmed, whereas the income elasticity of money demand, in
line with findings for other new EU Member States, is higher than 1 (2.4).
The main issues with the model relate to the insignificance of the interest
rate variable in the long-run link and the instability of the cointegrating
relationship at the end of 2009 which needs to be further investigated.
The model does not lend support for a possible feedback effect from the
short-run dynamics of M1 back to that of producer prices.

For M2 we reach the conclusion of a long-run money demand relationship
with the producer price index, the industrial production index, the interest
rate on new term deposits and the interest rate on loans for new business.
All of the coefficients have the theoretically expected signs, unit income
elasticity of money demand is obtained, while the long-run price elasticity
is slightly higher than 1 (1.4). In the short-run equation for the producer
price index, the previous period growth of M2 has a positive effect on
the dynamics of producer price inflation. Similar to the model for M1, this
model displays certain instability at the end of 2009.

Finally, regarding the second hypothesis investigated in the paper whether
excess money supply in the short-run might act as a pro-inflationary factor,
the empirical analysis based on the cointegrated VAR models does not
lend support for such an effect for any of the monetary variables analyzed.

To summarize, the results of the paper point to the general conclusion
of a two-way relationship between money supply and price dynamics in
Bulgaria. The link from prices through money demand to money supply
may be theoretically justified because of the endogeneity of the money
supply mechanism under the currency board arrangement. At the same
time, the paper also finds evidence for feedback effects from monetary
growth to inflation.

Future areas of research on the relationship between money supply dynam-
ics and inflation include: 1) exploring in more detail the properties of M1
and currency in circulation for improving forecasts of core inflation; 2) the
application of Johansen cointegration analysis with structural instability to
deal with the identified structural breaks in most monetary aggregates and
price variables series as well as with the evidence for stability problems of
money demand functions for the cases of M1 and M2; 3) the extension of
estimation techniques for money demand models with methods such as
the single-equation techniques of DOLS and DGLS with the aim of provid-
ing evidence for the robustness of results.
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Appendix

Appendix Al: Results from unit root tests without structural breaks

Level Test specification | ADF (AIC) | ADF (BIC) PP KPSS. di"FeI :tn:e Test specification | ADF (AIC) | ADF (BIC) PP KPSS |, ey 7'

log(cc_sa) constant -2.43 S2.70 %% | 2,94 ** 0.88 ***|dlog(cc_sa) constant -3.26 ** | -3.26** [ -6.02 *** | 0.58 ** 1)
constantand trend| -0.23 0.30 0.01 0.21 **

log(m1_sa) |constant -1.25 -1.25 138 0.89 ***|dlog(m1_sa) constant -3.03 % [ -3.03 ** | -6.07 ***| 0.25 )
constantand trend|  -1.44 -1.44 0.79 0.16 **

log(m2_sa) |constant -1.52 -1.52 -1.18 0.91 ***|dog(m2_sa) constant =232 <232 -6.43 *** | 0.24 1)
constantand trend|  -1.56 0.15 -0.64 0.17 **

log(hicp_sa) |constant -1.58 -0.76 -0.65 0.91 ***|dlog(hicp_sa) constant -3.63 ¥**[ 4,95 **¥| 499 *** | 0,10 1)
constantand trend| -2.53 -2.06 -1.94 0.07

log(hicp_c_sa)|constant -0.91 -0.17 -0.89 0.88 ***|dlog(hicp_c_sa] constant -2.20 -3.76 ***[ -4.15 *** | 0.11 1)
constantandtrend| -3.87 **| -231 -162 0.12*

log(ppi) constant 0.03 0.03 0.11 0.93 ***|dlog(ppi) constant -4.70 ¥**[ 4,70 ***| -4.76 *** | 0.08 1)
constantand trend|  -2.78 -2.78 -2.15 0.11

log(gdp_p_sa) |constant 091 -0.19 -0.12 0.91 ***|dlog(gdp_p_sa)| constant -8.96 ***[ -8.83 ***| -9.05 ***| 0.11 1)
constant and trend 0.11 -3.14 -319* 013*

Notes:

***indicates statistical significance at 1% level, ** indicates statistical significance at 5% level, * indicates statistical significance at 10% level
cc - currency in circulation; m1- monetary aggregate M1; m2- monetary aggregate M2; hicp - harmonized index of consumer prices; hicp_c-

harmonized index of consumer prices (core); ppi - producer price index; gdp_p - GDP deflator; "
No presence of seasonality was detected for the producer price index.
ADF, PP and KPSS indicate Augmented Dickey-Fuller, Phillips-Perron and Kwiatkowski-Phillips=Schmidt-Shin unit root tests respectively;
ADF (AIC) and ADF (BIC) denote ADF unit root tests based on Akaike and Schwarz information criterion respectively

'_sa" indicates seasonal adjustment

Appendix A2: Results from Clemente, Montafiés and Reyes unit root test (1998)
with double mean shifts (null hypothesis of a unit root)

Level Additive outliers Innovational outliers  |First difference Additive outliers Innovational outliers . Order?f
tstat, No. structural tistat) No. structural tistat No. structural tstat, No. structural |of the variable|
breaks breaks breaks breaks
log(cc_sa) -3.30 2 -5.24 0 dlog(cc_sa) -9.53 ** 2 -9.30 ** 2 1(1)
log(m1_sa) -3.21 2 -2.85 1 dlog(m1_sa) -8.07 ** 1 -7.90 ** 1 1(1)
log(m2_sa) -2.41 2 -4.09 2 dlog(m2_sa) -5.86 ** 1 -9.29 ** 1 1(1)
log(hicp_sa) -2.75 2 -4.24 2 dlog(hicp_sa) -6.05 ** 2 -6.40 ** 2 1(1)
log(hicp_c_sa)|  -3.55 2 746 ** 2 dlog(hicp_c_sa)| -6.61 ** 2 -7.05 ** 2 (1)
log(ppi) -3.64 2 -2.44 1 dlog(ppi) -6.12 ** 0 -7.36 ** 2 1(1)
log(gdp_p_sa)| -2.80 2 -1.63 0 dlog(gdp_p_sa)| -6.47 ** 0 -9.52 ** 0 1(1)

Notes:

cc- currency in circulation; m1- monetary aggregate M1; m2- monetary aggregate M2; hicp - harmonized index of consumer prices; hicp_c-

harmonized index of consumer prices (core); ppi - producer price index; gdp_p - GDP deflator; "

No presence of seasonality was detected for the producer price index.
Number of structural breaks indicates significant structural breaks at 5% significance level.
**indicates statistical significance at 5% level

126

'_sa" indicates seasonal adjustment




Empirical Evidence on the Relationship between Money Supply Dynamics and Prices in Bulgaria

Correlogram of dlog(hicp_sa)
Sample: 1999Q1 - 2012Q1
Included observations: 53

Appendix B: Correlograms

Lag AC PAC Q-Stat| Prob
1| 0.352 ** 0.352 ** 6.95 0.01
2 0.113 -0.013 7.67| 0.02
3 0.087 0.059 8.12 0.04
4| -0.015 -0.072 8.13] 0.09
5/ -0.091 -0.076 8.63] 0.13
6 -0.149 -0.108 10.01 0.12
7( -0.024 0.085 10.05 0.19
8| 0.027 0.032 10.10] 0.26
9| 0.098 0.105 10.73 0.29
10 0.021 -0.079 10.76 0.38
11 -0.242 -0.306 ** 14.81 0.19
12 -0.232 -0.116 18.64] 0.10
13| 0.002 0.205 18.64] 0.14
14| -0.118 -0.096 19.68] 0.14
15| -0.142 -0.054 21.23] 0.13
16| -0.032 -0.048 21.31] 0.17
Correlogram of dlog(cc_sa)
Sample: 1999Q1 - 2012Q1
Included observations: 53
Lag] AC PAC Q-Stat| Prob
1 0.304 ** 0.304 ** 5.17 0.02
2| 0378 ** 0.315 ** 13.35 0.00
3] 0318 ** 0.175 19.23 0.00
4 0.262 0.069 23.31] 0.00
5 0.157 -0.058 24.81] 0.00
6| 0221 0.075 27.85] 0.00
7| 0.073 -0.076 28.19) 0.00
8| 0.060 -0.061 28.42] 0.00
9 0.167 0.144 30.28] 0.00
10( -0.074 -0.182 30.65] 0.00
11{ 0.037 0.015 30.74 0.00
12 0.045 0.062 30.89] 0.00
13| 0.066 0.085 31.20] 0.00
14 0.032 0.027 31.28] 0.01
15[ 0.049 -0.057 31.47, 0.01
16| -0.101 -0.146 32.26| 0.01
Correlogram of dlog(m2_sa)
Sample: 1999Q1 - 2012Q1
Included observations: 53
Lag] AC PAC Q-Stat| Prob
1 0157 0.157 139 0.24
2| 0314 ** 0.296 ** 7.02] 0.03
3 0.304 ** 0.250 ** 12.39 0.01
4 0.091 -0.053 12.88] 0.01
5 0.091 -0.085 13.37 0.02
6 0.001 -0.103 13.37 0.04
7| -0.036 -0.054 13.46| 0.06
8 -0.088 -0.068 13.96] 0.08
9 -0.028 0.050 14.02 0.12
10( -0.015 0.085 14.03 0.17
11{ 0.002 0.069 14.03 0.23
12| 0.064 0.064 14.32 0.28
13| 0.076 0.042 14.75 0.32
14| -0.028 -0.135 14.81 0.39
15 0.033 -0.081 14.89 0.46
16| -0.078 -0.130 15.37 0.50

**indicates statistical significance at 5% level.

Correlogram of dlog(hicp_c_sa)
Sample: 1999Q1 - 2012Q1
Included observations: 53

Lag|

AC PAC Q-Stat| Prob
0.827 ** 0.827 ** 38.34f 0.00
0.680 ** -0.011 64.80 0.00
0.567 ** 0.024 83.56 0.00
0.355 ** -0.375 ** 91.05 0.00
0.222 0.100 94.05 0.00
0.072 -0.227 94.37| 0.00
-0.070 0.040 94.68| 0.00
-0.133 -0.025 95.83 0.00
-0.200 0.020 98.49 0.00
-0.243 -0.068 102.49 0.00
-0.302 ** -0.212 108.81 0.00
-0.389 ** -0.196 119.55 0.00
-0.400 ** 0.057 131.22 0.00
-0.395 ** 0.038 142.87, 0.00
-0.424 ** -0.144 156.68, 0.00
-0.410 ** -0.062 169.91 0.00

Correlogram of dlog(m1_sa)
Sample: 1999Q1 - 2012Q1
Included observations: 53

AC PAC Q-Stat Prob
0.277 ** 0.277 ** 4.31 0.04
0.369 ** 0.316 12.07 0.00
0.242 0.102 15.50 0.00
0.100 -0.093 16.09 0.00
0.121 0.010 16.98 0.01
0.082 0.041 17.39 0.01
0.109 0.071 18.14 0.01
-0.122 -0.241 19.11 0.01
0.036 0.038 19.19 0.02
-0.118 -0.052 20.14] 0.03
-0.030 0.053 20.20 0.04
-0.077 -0.071 20.62 0.06
0.072 0.172 21.00| 0.07
-0.092 -0.131 21.63 0.09
-0.039 -0.010 21.74] 0.12
-0.119 -0.179 22.85 0.12
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Appendix C: Box-Jenkins univariate models
Fitted univariate (ARMA) models to the first-differenced series of money and prices

1. HICP
dlog(hicp_sa) = 0.013 +0.353*MA(1)
(0.002)* (0.127)
x%(6) = 6.73 - Ljung and Box (1978) chi-square statistic’, with x2[0.05](6) = 12.59
SSE (sum of squared residuals) = 0.007; S.E. of regression = 0.012

2. HICP C
dlog(hicp_c_sa) = 0.008 +0.319*AR(2)+0.551*AR(3)-0.232*AR(4)+1.08*MA(1)+0.518*MA(2)
(0.004) (0.113) (0.106) (0.082) (0.133) (0.141)
£%(2) =4.70 - Ljung and Box (1978) chi-square statistic, with x2[0.05](2) = 5.99
SSE (sum of squared residuals) = 0.001; S.E. of regression = 0.004

3. CC
dlog(cc_sa) = 0.029 +0.558*AR(3)+0.349*MA(1)+0.580*MA(2)-0.458*MA(3)-0.038*dummy
(Q1"2009)
(0.010) (0.074) (0.129) (0.105) (0.123) (0.017)
£%(2) =1.49 - Ljung and Box (1978) chi-square statistic, with x2[0.05](2) = 5.99
SSE (sum of squared residuals) = 0.023; S.E. of regression = 0.022

4. M1
dlog(m1_sa) = 0.033 +0.428*AR(2)+0.109*dummy(Q1'2005)
(0.008) (0.126) (0.032)
£%(5) = 4,14 - Ljung and Box (1978) chi-square statistic, with x2[0.05)(5) = 11.07
SSE (sum of squared residuals) = 0.063; S.E. of regression = 0.035

5 M2
dlog(m2_sa) = 0.040 +
(0.007)
0.260*AR(1)+0.305*MA(1)+0.750*MA(2)+1.059*MA(3)+0.386*MA(5)+dummies
(0.143) (0.080) (0.097) (0.053) (0.128)

£%(1) = 3.02 - Ljung and Box (1978) chi-square statistic, with x2[0.05](1) = 3.84
SSE (sum of squared residuals) = 0.006; S.E. of regression = 0.011

! Standard errors in parentheses

% The Ljung and Box (1978) chi-square statistic can be used to test whether a group of autocorrelations is significantly
different from zero. For more details, see Enders, W., “Applied Econometric Time Series”, 2nd edition, pp.67-69 and Ljung,
G. and G.Box, “On a measure of lack of fit in time series models”, Biometrika (1978), 65, 2, pp.297-303

The application of the chi-square test is done for 8 lags of the residuals of all fitted univariate models but the M2 model for
which the chi-square statistic is calculated for 9 lags.
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Appendix D: Application of Haugh’s s statistic®

Test of the Lack of Relationship between monetary growth (CC) and HICP inflation rate

based on Haugh’s (1976) s statistic for small samples (quarterly data)

M
s*=n” Y (n-1k )1, (k)?
k=-M

Type of Relationship Lags (-M) Leads (M) Degrees of s* Significance
freedom
1. Feedback
-8 8 17 34.2 *kk
-12 12 25 40.4 *k
2. Monetary growth causes
inflation
1to8 8 12.1
1to 12 12 14.2
3. Inflation causes monetary
growth
-1t0-8 8 13.4
-1to-12 12 16.6

The test is performed for the cross-correlations between the residuals of the ARMA models fitted for CC growth rate and HICP inflation rate:
resid_CC  and resid_HICP ., k=10,1,2,3....M; -M is the number of lags and M is the number of leads (M is chosen arbitrarily); ry, is the cross-
correlation estimate at the specific lag/lead between the two residual series of length n. The asymptotic distribution of s* is chi-square with 2M+1
degrees of freedom when k is from =M to +M and with M degrees of freedom when k is from 1 to M. The null hypothesis is that the series CC growth
and HICP inflation are unrelated. *** indicates statistical significance at 1% level, ** indicates statistical significance at 5% level, * indicates statistical

significance at 10% level

Test of the Lack of Relationship between monetary growth (CC) and HICP core inflation rate
based on Haugh’s (1976) s statistic for small samples (quarterly data)

M
s*=n® Y (n-1k ) *r, (k)?
k=-M

Type of Relationship Lags (-M) Leads (M) Degrees of s* Significance
freedom
1. Feedback
-8 8 17 224
-12 12 25 35.9 *
2. Monetary growth causes
inflation
1to8 8 15.2 *
1to 12 12 18.8 *
3. Inflation causes monetary
growth
-1to0-8 8 7.2
-1to-12 12 17.1

The test is performed for the cross-correlations between the residuals of the ARMA models fitted for CC growth rate and HICP core inflation rate:

resid_CC ; and resid_HICP_C .. See also notes above for testing the relationship between CC growth rate and HICP inflation rate.

® For similar analysis see Schwert, G.William, “Tests of Causality: The message in the innovations”, Carnegie-Rochester Conference

Series on Public Policy, 1979, Volume 10, pp.55-96
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Test of the Lack of Relationship between monetary growth (M1) and HICP inflation rate
based on Haugh'’s (1976) s statistic for small samples (quarterly data)

M
s+=n” Y (- [K[) 1, (k)
k=-M

Type of Relationship Lags (-M) Leads (M) Degrees of s* Significance
freedom
1. Feedback
-8 8 17 26.1 *
-12 12 25 29.6
2. Monetary growth causes
inflation
1to8 8 14.1 *
1to 12 12 16.0
3. Inflation causes monetary
growth
-1t0-8 8 9.0
-1to0-12 12 103

The test is performed for the cross-correlations between the residuals of the ARMA models fitted for M1 growth rate and HICP inflation rate:
resid_M1 and resid_HICP  See also notes above for testing the relationship between CC growth rate and HICP inflation rate.

Test of the Lack of Relationship between monetary growth (M1) and HICP core inflation rate
based on Haugh's (1976) s statistic for small samples (quarterly data)

M
s*=n" ) (n-[k )™, ()’
k=-M

Type of Relationship Lags (-M) Leads (M) Degrees of s* Significance
freedom
1. Feedback
-8 8 17 33.6 rEk
-12 12 25 39.8 *k
2. Monetary growth causes
inflation
1to8 8 22.7 *h¥
1to12 12 25.7 **
3. Inflation causes monetary
growth
-1to0-8 8 10.8
-1to-12 12 141

The test is performed for the cross-correlations between the residuals of the ARMA models fitted for M1 growth rate and HICP core inflation rate:
resid_M1 and resid_HICP_C . See also notes above for testing the relationship between CC growth rate and HICP inflation rate.
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Test of the Lack of Relationship between monetary growth (M2) and HICP inflation rate

based on Haugh’s (1976) s statistic for small samples (quarterly data)

M
se=n? Y (n- [k *r, (K)?
k=M

Type of Relationship Lags (-M) Leads (M) Degrees of s* Significance
freedom
1. Feedback
-8 8 17 34.0 *xk
-12 12 25 39.3 *x
2. Monetary growth causes
inflation
1to08 8 20.8 Fxk
1to12 12 23.2 *k
3. Inflation causes monetary
growth
-1to0-8 8 10.0
-1to-12 12 12.7

The test is performed for the cross-correlations between the residuals of the ARMA models fitted for M2 growth rate and HICP inflation rate:

resid_M2 ; and resid_HICP . See also notes above for testing the relationship between CC growth rate and HICP inflation rate.

Test of the Lack of Relationship between monetary growth (M2) and HICP core inflation rate
based on Haugh's (1976) s statistic for small samples (quarterly data)

M
s*=n? Y (n-k[) ', (k)?
k=—M

Type of Relationship Lags (-M) Leads (M) Degrees of s* Significance
freedom
1. Feedback
-8 8 17 27.5 *k
-12 12 25 36.5 *
2. Monetary growth causes
inflation
1to8 8 17.9 *k
1to 12 12 24.1 *k
3. Inflation causes monetary
growth
-1to-8 8 4.9
-1to-12 12 73

The test is performed for the cross-correlations between the residuals of the ARMA models fitted for M2 growth rate and HICP core inflation rate:

resid_M2 , and resid_HICP_C . See also notes above for testing the relationship between CC growth rate and HICP inflation rate.
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Appendix E: Granger Causality Tests

SIGNI-
FICANCE

**

GRANGER CAUSALITY TEST RESULTS - HICP INFLATION |  GRANGER CAUSALITY TEST RESULTS - HICP INFLATION GRANGER CAUSALITY TEST RESULTS - HICP INFLATION
INDICATORS: Aln HICP & Aln CURRENCY IN CIRCULATION _[INDICATORS: Aln HICP & Aln M1 INDICATORS: Aln HICP & Aln M2
LAG SIGNI- LAG SIGNI- LAG
PERIOD DIRECTION LENGTH | FICANCE PERIOD DIRECTION LENGTH | FICANCE| PERIOD DIRECTION | LENGTH
1998Q1 2012Q1| INCONCLUSIVE 1 1998Q1 = 2012Q1 | INCONCLUSIVE 1 199801 201201 | TWO-WAY 3
1998Q2 201201 TWO-WAY 1 ** 1998Q2 | 2012Q1 | INCONCLUSIVE 2 199802 201201 | TWO-WAY 3
1998Q3 201201 HICP > CC 2 * 199803 = 201201 M1-> HICP 2 * | 199803 201201 |  TWO-WAY 3
199804 201201 HICP - CC 2 * 199804 = 201201 M1 -> HICP 2 * | 199804 201201 |  TWO-WAY 3
1999Q1 2012Q1| INCONCLUSIVE 1 1999Q1 = 2012Q1 | INCONCLUSIVE 1 199901 201201 | TWO-WAY 3
199902 201201 HICP - CC 3 * 1999Q2  2012Q1 | INCONCLUSIVE 2 199902 201201 M2 HICP 2
1999Q3 2012Q1 HICP - CC 3 * 199903 | 2012Q1 [ INCONCLUSIVE 2 199903 | 201201 TWO-WAY 4
199904 201201 HICP > CC 3 * 199904 = 2012Q1 | INCONCLUSIVE 2 199904 | 201201 | TWO-WAY 3
2000Q1  2012Q1 CC-> HICP 1 ** 2000Q1  2012Q1 HICP > M1 2 * 2000Q1 | 201201 TWO-WAY 3
2000Q2  2012Q1 CC-> HICP 2 > 2000Q2 = 2012Q1 HICP > M1 2 * 200002 201201 M2 HICP 2
200003 2012Q1|  CC-> HICP 2 * 200003 | 2012Q1 | INCONCLUSIVE 2 200003 201201 | TWO-WAY 3
200004 2012Q1|  CC-> HICP 2 * 200004 201201 M1-> HICP 2 * | 200004 201201 |  TWO-WAY 3
200101 2012Q1|  CC-> HICP 1 ** 2001Q1  2012Q1 M1-> HICP 1 *+x | 200101 201201 | TWO-WAY 3
2001Q2  2012Q1 CC-> HICP 2 ** 2001Q2 = 2012Q1 M1 -> HICP 2 * 200102 201201 M2 HICP 5
2001Q3  2012Q1 CC-> HICP 2 * 200103 = 2012Q1 M1 -> HICP 2 * 200103 | 201201 M2 HICP 5
200104 2012Q1|  CC-> HICP 2 ** 200104 201201 M1-> HICP 2 * | 200004 | 201201 | M2 HICP 2
200201 2012Q1|  CC-> HICP 1 ** 200201 201201 M1-> HICP 2 * | 200201 201201 | TWO-WAY 3
200202 2012Q1| INCONCLUSIVE 2 200202 201201 M1 -> HICP 2 * | 200202 201201 | M2 HICP 2
2002Q3 ' 2012Q1 | INCONCLUSIVE 2 200203 2012Q1 M1 - HICP 2 * 200203 | 201201 HICP - M2 4
200204  2012Q1 | INCONCLUSIVE 2 200204 = 2012Q1 M1 -> HICP 2 * 200204 201201 HICP > M2 4
2003Q1  2012Q1| INCONCLUSIVE 1 2003Q1  2012Q1 | INCONCLUSIVE 1 200301 | 201201 | M2 HICP 2
200302 201201 HICP > CC 2 * 200302 201201 M1-> HICP 2 * 200302 201201 | M2 HICP 2
200303 2012Q1| INCONCLUSIVE 2 200303 2012Q1 M1-> HICP 2 *x 200303 201201 | M2 HICP 4
200304 201201 CC-> Hicp 2 * 200304 201201 M1 -> HICP 2 * | 200304 | 201201 | M2 HICP 4
200401 201201 HICP > CC 2 ** 200401 = 2012Q1 | INCONCLUSIVE 2 200401 | 201201 | INCONCLUSIVE | 2
2004Q2  2012Q1 CC - HICP 2 * 2004Q2  2012Q1 | INCONCLUSIVE 2 200402 201201 | HICP > M2 3
200403 ' 201201 HICP > CC 2 * 200403 2012Q1 M1-> HICP 5 * | 200403 201201 | HICP > M2 4
200404 201201 HICP 5 CC 2 ** 200404 2012Q1 M1-> HICP 3 wex | 00404 201201 | M2 HICP 2
GRANGER CAUSALITY TEST RESULTS RE INFLATION GRANGER CAUSALITY TEST RESULTS - CORE INFLATION (GRANGER CAUSALITY TEST RESULTS - CORE I

INDICATORS: Aln CORE HICP & Aln CURRENCY IN

CIRCULATION INDICATORS: Aln CORE HICP & Aln M1 INDICATORS: Aln CORE HICP & Aln M2
LAG | SIGNI- LAG SIGNI- LAG | SIGNI-
PERIOD DIRECTION LENGTH | FICANCE PERIOD DIRECTION LENGTH | FICANCE PERIOD DIRECTION | LENGTH | FICANCE

1998Q1 2012Q1 | INCONCLUSIVE 2 1998Q1 = 2012Q1 | M1-> COREHICP 2 ** 1998Q1 ' 2012Q1 | M2 - CORE HICP 5 *
199802  2012Q1| INCONCLUSIVE 5 1998Q2 = 2012Q1 | M1-> COREHICP 2 ** 199802 2012Q1 | M2 - CORE HICP 2 b
199803 2012Q1| INCONCLUSIVE 2 1998Q3 | 2012Q1 | M1-> COREHICP 2 ** 199803 2012Q1 | M2-» COREHICP | 5 h
1998Q4 2012Q1 | INCONCLUSIVE 2 199804 | 2012Q1 | M1-> COREHICP 2 ** 199804 2012Q1 | M2 -> CORE HICP 5 *
1999Q1 2012Q1 [ COREHICP - CC 2 x 1999Q1 | 2012Q1 | M1-> COREHICP 2 ** 1999Q1  2012Q1 | M2 -> CORE HICP 5 *
199902 2012Q1| CC-> CORE HICP 2 ** 199902 | 2012Q1 | M1-> COREHICP 2 *** 1199902 201201 | M2 COREHICP | 2 b
199903  2012Q1 | COREHICP > CC 3 * 1999Q3 | 2012Q1 | M1-> COREHICP 2 **+ 119903 201201 | INCONCLUSIVE 4

1999Q4 2012Q1 | CC-> COREHICP 1 ** 1999Q4 = 2012Q1 | M1-> COREHICP 2 *xx 199904 ' 2012Q1 | INCONCLUSIVE 4

2000Q1 2012Q1| CC-> COREHICP 2 ** 2000Q1 | 2012Q1 | M1-> COREHICP 2 Hrx 2000Q1 | 201201 TWO-WAY 3 *
2000Q2 ' 2012Q1| CC-> COREHICP 2 ** 2000Q2 | 2012Q1 | M1-> COREHICP 3 *++ 1200002 201201 | M2- COREHICP | 4 *
2000Q3 ' 2012Q1| CC-> COREHICP 2 ** 200003 | 2012Q1 | M1-> COREHICP 2 ** 200003 201201 TWO-WAY 3 .
200004 2012Q1| CC-> COREHICP 2 ** 2000Q4 = 2012Q1 | M1-> COREHICP 2 ** 200004 | 2012Q1 | M2 - CORE HICP 4 *
2001Q1 2012Q1| CC-> COREHICP 1 ** 2001Q1 = 2012Q1 | M1-> COREHICP 1 ** 2001Q1 | 2012Q1 | INCONCLUSIVE 4

2001Q2 2012Q1| INCONCLUSIVE 5 2001Q2 | 2012Q1 | INCONCLUSIVE 3 200102 2012Q1 | M2-> COREHICP | 2 h
2001Q3 ' 2012Q1| CC-> COREHICP 2 * 200103 | 2012Q1 | INCONCLUSIVE 3 200103 2012Q1 | M2-» COREHICP | 3 e
200104 2012Q1| CC-> COREHICP 3 ** 200104 | 2012Q1 | M1-> COREHICP 3 Hex 200104 ' 2012Q1 | M2 - CORE HICP 3 i
2002Q1 2012Q1| CC-> COREHICP 1 i 2002Q1 = 2012Q1 | M1-> COREHICP 3 Hex 200201 2012Q1 | M2 - CORE HICP 7 e
2002Q2  2012Q1| CC-> COREHICP 2 h 2002Q2 | 2012Q1 | M1-> COREHICP 2 **+ 1200202 201201 | M2- COREHICP | 5 h
2002Q3 ' 2012Q1 | CC-> COREHICP 2 ** 2002Q3 = 2012Q1 | M1-> COREHICP 2 Hrx 200203 ' 2012Q1 | INCONCLUSIVE 4

200204  2012Q1| INCONCLUSIVE 3 200204 | 2012Q1 | M1-> COREHICP 2 *++ 1200204 201201 TWO-WAY 5 b
2003Q1 2012Q1| COREHICP > CC 6 ** 2003Q1 | 2012Q1 | M1-> COREHICP 2 *++ | 200301 201201 TWO-WAY 5 b
2003Q2  2012Q1 | COREHICP -> CC 2 ** 2003Q2 | 2012Q1 | M1-> COREHICP 2 *++ 1200302 201201 TWO-WAY 5 h
2003Q3  2012Q1| INCONCLUSIVE 5 2003Q3 | 2012Q1 | M1-> COREHICP 4 ** 200303 201201 TWO-WAY 6 e
200304 2012Q1| CC-> COREHICP 5 * 2003Q4 = 2012Q1 | M1-> COREHICP 3 Hoex 200304 201201 TWO-WAY 6 b
2004Q1 2012Q1| INCONCLUSIVE 5 2004Q1 = 2012Q1 INCONCLUSIVE 8 200401 201201 | INCONCLUSIVE 5

2004Q2  2012Q1| COREHICP -> CC 5 * 2004Q2 | 2012Q1 | INCONCLUSIVE 3 200402 201201 TWO-WAY 6 e
2004Q3 ' 2012Q1 | INCONCLUSIVE 5 2004Q3  2012Q1 | M1-> COREHICP 5 ** 200403 2012Q1 |  INCONCLUSIVE 3

200404 2012Q1 | CC-> COREHICP 6 rx 2004Q4  2012Q1 | M1-> CORE HICP 6 Hrx 200404 201201 TWO-WAY 3 b

Notes: Granger causality results are based on a rolling basis with a moving start and a fixed end-date.
Significance is reported based on p-values obtained from x2 (Wald) statistics of the joint significance of each of the lagged endogenous variables in the
equation. *** indicates statistical significance at 1% level, ** indicates statistical significance at 5% level, * indicates statistical significance at 10% level
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Tests are determined to be inconclusive when Granger causality is found in none of the directions or when a two-way causality is found, but in the
latter case coefficients are significant at more than 5% level of significance. Tests are also considered inconclusive where residual autocorrelation
could not have been avoided in the specifications.

GRANGER CAUSALITY TEST RESULTS - HICP INFLATION | GRANGER CAUSALITY TEST RESULTS - HICP INFLATION GRANGER CAUSALITY TEST RESULTS - HICP INFLATION

INDICATORS: Aln HICP & Aln CURRENCY IN
CIRCULATION INDICATORS: Aln HICP & Aln M1 INDICATORS: Aln HICP & Aln M2
1AG | SIGNI- LAG | SIGNI- LAG | SIGNI-

PERIOD DIRECTION | LENGTH| FICANCE PERIOD DIRECTION _|LENGTH|FICANCE| _PERIOD DIRECTION | LENGTH | FICANCE|
199801 200604 | HICP > CC 3 « ]| 1998Q1 200601| HICP > M1 2 #+x 1199801 2006Q1| HICP>M2 | 5 *
1999Q1 2007Q4 | INCONCLUSIVE| 3 1999Q1 2007Q1| HICP - M1 2 ***11999Q1 2007Q1 | INCONCLUSIVE| 5
2000Q1 200804 | INCONCLUSIVE| 2 2000Q1 2008Q1| HICP - M1 2 ** 1200001 2008Q1 | INCONCLUSIVE| 7
2001Q1 2009Q1 | INCONCLUSIVE| 2 2001Q1 2009Q1| M1-> HICP 3 ** 1200101 2009Q1| M2-) HICP 6 *
2002Q1 2010Q1 | INCONCLUSIVE 2 2002Q1 2010Q1 | INCONCLUSIVE 3 2002Q1 2010Q1 | INCONCLUSIVE| 5
2003Q1 2011Q1 | INCONCLUSIVE 2 2003Q1 2011Q1| M1->HICP 2 * 2003Q1 2011Q1| M2-» HICP 2 *
2004Q1 2012Q1| HICP - CC 2 ** 2004Q1 2012Q1| M1-> HICP 2 * 2004Q1 2012Q1 | INCONCLUSIVE| 2

(GRANGER CAUSALITY TEST RESULTS - CORE INFLATION}

RANGER CAUSALITY TEST RESULTS - CORE INFLATION GRANGER CAUSALITY TEST RESULTS - CORE INFLATION|

INDICATORS: Aln CORE HICP & Aln CURRENCY IN
CIRCULATION INDICATORS: Aln CORE HICP & Aln M1 INDICATORS: Aln CORE HICP & Aln M2
LAG | SIGNI- LAG | SIGNI- LAG | SIGNI-

PERIOD DIRECTION  [LENGTH|FICANCE PERIOD DIRECTION | LENGTH| FICANCE PERIOD DIRECTION | LENGTH| FICANCE
1998Q1 2006Q1 [ INCONCLUSIVE 2 1998Q1  2006Q1 | INCONCLUSIVE 2 1998Q1 2006Q1 | INCONCLUSIVE[ 2
1999Q1 2007Q1 [ INCONCLUSIVE 2 1999Q1  2007Q1 | INCONCLUSIVE 2 1999Q1 2007Q1 | INCONCLUSIVE[ 3
2000Q1 2008Q1| CC-> CORE 2 * 2000Q1 | 2008Q1 [ M1-> CORE 2 * 2000Q1 2008Q1 | CORE-> M2 6 *
2001Q1 2009Q1 | INCONCLUSIVE 2 2001Q1 2009Q1 | M1-> CORE 2 **+12001Q1 200901 | INCONCLUSIVE| 2
2002Q1  2010Q1 | INCONCLUSIVE 2 2002Q1 | 2010Q1 | M1-> CORE 2 **+ 1200201 2010Q1 | INCONCLUSIVE| 2
2003Q1 2011Q1| CC-> CORE 3 **12003Q1 2011Q1| M1-> CORE 2 *++ 1200301 2011Q1| TWO-WAY 2 **
2004Q1 2012Q1| CC-> CORE 5 * 2004Q1 2012Q1 | INCONCLUSIVE 7 2004Q1 2012Q1 | INCONCLUSIVE[ 2

Notes: Granger causality results are based on a moving window with fixed length of eight years. See also the notes for the Granger test results based on a
rolling basis with a moving start and a fixed end-date presented above.

Appendix F: VECM RESULTS

F1: VECM for cc, hicp, real retail sales and interest rate on new term deposits

1. Unrestricted Cointegration Rank Test (Trace)

Sample: 200003 - 2012Q1
Hypothesized Eigenvalue | Trace Statistic Critical Value Reir?sel and Ahn. (.1988)
No. of CE(s) 0.05 correction of the critical value

None 0.67 105.16 ** 47.86 57.67
At most 1 0.52 52.46 ** 29.80 35.91
At most 2 0.25 17.78 15.49 18.67
At most 3 0.09 4.41 3.84 4.63
**indicates statistical significance at 5% level, considering sample size adjusted critical values

2. Recursively estimated likelihood ratio (LR) test statistic for over-identifying restrictions, scaled

by the 1% and 5% critical values respectively
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3. Recursively estimated coefficients in the two identified cointegrating vectors
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4. Short-run dynamics estimated by OLS
Cointegrating relations:
Cla=1*log(cc_sa) - 1*log(hicp_sa) - 0.885*log(tradec_sa) + 0.073*m_tdir_n
Clb=1*log(hicp_sa) - 1*log(tradec_sa) + 0.112*m_tdir_n

equation for dlog(cc_sa)

Stat.
Coefficient | Std.Error | t-value | significance
Constant 3.796 0.741| 5.120 | ***
Cla(-1) -0.536| 0.103| -5.180 |***
Clb(-1) -0.020| 0.040| -0.500
dlog(cc_sa(-1)) 0.203| 0.136| 1.500
dlog(hicp_sa(-1)) -0.518| 0.316| -1.640
d(m_tdir_n(-1)) -0.013| 0.011| -1.200
dlog(tradec_sa(-1)) -0.050| 0.337| -0.147
d_04_2008 0.006| 0.020| 0.306
d_04_2000 -0.034| 0.022| -1.580
sigma = 0.018 RSS = 0.012
equation for dlog(hicp_sa)
Stat.
Coefficient |Std.Error | t-value | significance
Constant 1.372 0.329| 4.170 | ***
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Cla(-1) 0.187| 0.046| -4.070|***
Clb(-1) -0.092| 0018 -5.130|***
dlog(cc_sa(-1)) 0.206| 0.060| 3.420]|***
dlog(hicp_sa(-1)) -0.005| 0.141| -0.036
d(m_tdir_n(-1)) -0.002| 0.005| -0.448
dlog(tradec_sa(-1)) 0.728| 0.150| -4.860 | ***
d_04_2008 -0.026| 0.009| -2.990|***
d_04_2000 -0.001| 0010 -0.084

sigma = 0.008 RSS = 0.002
*Note: The short-run equations are presented only for the money and price variables. *** indicates

statistical significance at 1% level, ** indicates statistical significance at 5% level, * indicates
statistical significance at 10% level

5. Specification tests for the short-run error-correction model

Single-equation diagnostics using reduced-form

dlog(cc_sa)
dlog(cc_sa)
dlog(cc_sa)
dlog(cc_sa)
dlog(hicp_sa)
dlog(hicp_sa)
dlog(hicp_sa)
dlog(hicp_sa)
d(m_tdir_n)
d(m_tdir_n)
d(m_tdir_n)
d(m_tdir_n)
dlog(tradec_sa)
dlog(tradec_sa)
dlog(tradec_sa)

: AR 1-4 test:
: ARCH 1-4 test:

: Normality test:

. Hetero test:
: AR 1-4 test:
: ARCH 1-4 test:

: Normality test:

. Hetero test:
: AR 1-4 test:
: ARCH 1-4 test:

: Normality test:

: Hetero test:
: AR 1-4 test:
: ARCH 1-4 test:

: Normality test:

dlog(tradec_sa) : Hetero test:
Vector tests

Vector AR 1-4 test: F(64,76) =
Vector Normality test: Chi"2(8) =
Vector ZHetero test: F(48,113) =
Vector RESET23 test: F(32,101) =

6. Constancy of 1-step ahead recursively estimated residuals in the short-run model

o so] e

===

residuals
F(4,34) = 0.8%4
F(4,39) = 1.481
Chin2(2) = 2.746
F(12,32) = 0.628
F(4,34) = 1.075
F(4,39) = 0.270
Chin2(2) = 2.682
F(12,32) = 0.833
F(4,34) = 1.569
F(4,39) = 0.104
Chin2(2) = 1.493
F(12,32) = 1.309
F(4,34) = 1.866
F(4,39) = 0.070
Chin2(2) = 1.075
F(12,32) = 1.152

1.104 [0.3384]
7.358 [0.4986]
1.080 [0.3633]
1.523 [0.0593]

0.011

_-: dlhicp:
0.02) =

.4778]
.2267]
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.8957]
.2616]
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F2: VECM for m1, ppi, industrial production index and interest rate on new term deposits

1. Unrestricted Cointegration Rank Test (Trace)

Sample: 2000Q2 - 2012Q1

Hypothesized ) . .. | Critical Value Reinsel and Ahn (1988)
Eigenvalue Trace Statistic . o
No. of CE(s) 0.05 correction of the critical value
None 0.67 70.52 ** 47.86 52.21
At most 1 0.30 17.63 29.80 32.51
At most 2 0.01 0.70 15.49 16.90
At most 3 0.00 0.00 3.84 4.19

** indicates statistical significance at 5% level, considering sample size adjusted critical values

2. Recursively estimated likelihood ratio (LR) test statistic for over-identifying restrictions, scaled

by the 1% and 5% critical values respectively

[— LR(4) — 1%cril |— LR(4) — S%crit
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3. Recursively estimated unrestricted coefficient of the industrial production index variable in the

identified cointegrating vector

-3.00F
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~ N\ — N
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4. Short-run dynamics estimated by OLS

Cointegrating relation:
Cla = 1*log(m1_sa) - 1*log(ppi) - 2.385*log(indp_sa)
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equation for dlog(ml_sa)

Stat.
Coefficient | Std.Error |t-value significance
Constant -0.339 0.141| -2.410|**
Cla(-1) -0.162 0.040|  -4.010 | ***
log(er(-2)) 0.108 0.032 3.350 | ***
dlog(oil_p) 0.041 0.037 1.130
d_03_2008 -0.064 0.035| -1.830|*
D_01_2009 -0.086 0.036| -2.410|**
sigma = 0.033 RSS = 0.045
equation for dlog(ppi)
Stat.
Coefficient | Std.Error |t-value significance
Constant 0.058 0.048 1.210
Cla(-1) -0.024 0014| -1.760|*
log(er(-2)) -0.006 0.011| -0.534
dlog(oil_p) 0.085 0.012 6.840 | ***
d_03_2008 0.034 0.012 2.890 | ¥**
D_01_2009 -0.049 0.012 -4.040 | ¥**

sigma = 0.011 RSS = 0.005

*Note: The short-run equations are presented only for the money
statistical significance at 1% level,

statistical significance at 10% level
5. Specification tests for the short-run error-correction model

and price variables.

Single-equation diagnostics using reduced-form residuals

dlog(ml_sa)
dlog(ml_sa)
dlog(ml_sa)
dlog(ml_sa)
dlog(ppi)
dlog(ppi)
dlog(ppi)
dlog(ppi)
dlog(indp_sa)
dlog(indp_sa)
dlog(indp_sa)
dlog(indp_sa)

: AR 1-4 test:

: ARCH 1-4 test:
: Normality test:
. Hetero test:

: AR 1-4 test:

: ARCH 1-4 test:
: Normality test:
: Hetero test:

: AR 1-4 test:

: ARCH 1-4 test:
: Normality test:
. Hetero test:

d(m_tdir_n) : AR 1-4 test:
d(m_tdir_n) : ARCH 1-4 test:
d(m_tdir_n) : Normality test:
d(m_tdir_n) . Hetero test:
Vector tests

Vector AR 1-4 test: F(64,88)
Vector Normality test: Chi”~2(8)
Vector ZHetero test: F(24,123)
Vector RESET23 test: F(32,112)

1.239 [0.1749]

*** jindicates

** indicates statistical significance at 5% level, * indicates
F(4,37) = 1.738 [0.1623]
F(4,39) = 0.405 [0.8035]
Chir2(2) = 2.378 [0.3046]
F(6,38) = 1.298 [0.2817]
F(4,37) = 0.631 [0.6436]
F(4,39) = 0.656 [0.6265]
Chir2(2) = 1.758 [0.4152]
F(6,38) = 1.402 [0.2393]
F(4,37) = 3.494 [0.0162]*
F(4,39) = 2.245 [0.0817]
Chin2(2) = 0.476 [0.7882]
F(6,38) = 1.414 [0.2347]
F(4,37) = 0.240 [0.9137]
F(4,39) = 0.919 [0.4626]
Chin2(2) = 3.196 [0.2023]
F(6,38) = 2.139 [0.0711]

8.437 [0.3920]
1.000 [0.4714]
2.655 [0.0001]**
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6. Constancy of 1-step ahead recursively estimated residuals in the short-run model

. L
2005 2010 2005 2010

F3: VECM for m2, ppi, industrial production, interest rate on new term deposits, interest rates on loans
1. Unrestricted Cointegration Rank Test (Trace)
Sample: 200003 2012Q1

Hypothesized . . .. | Critical Value Reinsel and Ahn (1988)
Eigenvalue | Trace Statistic R L
No. of CE(s) 0.05 correction of the critical value
None 0.67| 96.23 ** 69.82] 88.69)
At most 1 0.43] 44.53 47.86) 60.79)
At most 2 0.21] 17.96 29.80) 37.85
At most 3 0.11 7.18 15.49] 19.68]
At most 4 0.03] 1.64 3.84] 4.88]

**indicates statistical significance at 5% level, considering sample size adjusted critical values

2. Recursively estimated likelihood ratio (LR) test statistic for over-identifying restrictions
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3. Recursively estimated unrestricted coefficients in the identified cointegrating vector
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4. Short-run dynamics estimated by OLS

Cointegrating relation:

Cla=1*log(m2_sa) - 1*log(indp_sa) - 1.454*log(ppi) - 0.072*m_tdir_n + 0.068*ir_loans

equation for dlog(m2_sa)

Stat.
Coefficient | Std.Error | t-value significance

Constant 0.930 0.319 2.910 | ¥**
Cla(-1) -0.156 0.045 -3.470 | ***
dlog(indp_sa(-1)) 0.200 0.076 2.630 | **
d(m_tdir_n(-1)) -0.010 0.013 -0.744
d(ir_loans(-1)) 0.013 0.004 3.470 | ***
dlog(m2_sa(-1)) 0.186 0.102 1.820 | *
dlog(ppi(-1)) -0.330 0.186 -1.780 | *
log(er(-1)) 0.014 0.015 0.872
dlog(oil_p) 0.018 0.021 0.851
dlog(rgdp_ea_sa) 0.109 0.326 0.336
d_01_2005 0.117 0.013 8.970 | ***
d_02_2005 -0.094 0.019 -4.930 | ***
d_01_2007 0.007 0.014 0.513
d_04_2008 -0.037 0.023 -1.640
d_01_2009 -0.035 0.021 -1.710 | *
sigma = 0.012 RSS = 0.005
equation for dlog(ppi)

Stat.

Coefficient | Std.Error | t-value significance

Constant -0.042 0.274 -0.155
Cla(-1) 0.016 0.038 0.415
dlog(indp_sa(-1)) -0.027 0.065 -0.416
d(m_tdir_n(-1)) 0.002 0.011 0.140
d(ir_loans(-1)) 0.002 0.003 0.755
dlog(m2_sa(-1)) 0.183 0.087 2.090 | **
dlog(ppi(-1)) 0.490 0.159 3.080 | ***
log(er(-1)) -0.012 0.013 -0.874
dlog(oil_p) 0.078 0.018 4.360 | ***
dlog(rgdp_ea_sa) -0.542 0.279 -1.940 | *
d_01_2005 -0.017 0.011 -1.520
d_02_2005 -0.016 0.016 -0.960
d_01_2007 0.004 0.012 0.307
d_04_2008 -0.035 0.020 -1.790 | *
d_01_2009 -0.034 0.018 -1.940 | *

sigma = 0.011 RSS = 0.004
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*Note: The short-run equations are presented only for the money and price variables. *** indicates
statistical significance at 1% level, ** indicates statistical significance at 5% level, * indicates

statistical significance at 10% level
5. Specification tests for the short-run error-correction model

Single-equation diagnostics using reduced-form residuals

dlog(indp_sa) AR 1-4 test: F(4,28) = 3.598 [0.0173]*
dlog(indp_sa) ARCH 1-4 test: F(4,39) = 0.707 [0.5922]
dlog(indp_sa) Normality test: Chi®2(2) = 0.302 [0.8597]
dlog(indp_sa) Hetero test: F(18,23) = 1.360 [0.2409]
d(m_tdir_n) AR 1-4 test: F(4,28) = 0.511 [0.7283]
d(m_tdir_n) ARCH 1-4 test: F(4,39) = 3.938 [0.0089]**
d(m_tdir_n) Normality test: Chi”*2(2) = 5.676 [0.0586]
d(m_tdir_n) Hetero test: F(18,23) = 1.026 [0.4696]
d(ir_loans) AR 1-4 test: F(4,28) = 2.094 [0.1083]
d(ir_loans) ARCH 1-4 test: F(4,39) = 0.515 [0.7248]
d(ir_loans) Normality test: Chi”2(2) = 3.267 [0.1953]
d(ir_loans) Hetero test: F(18,23) = 0.905 [0.5801]
dlog(m2_sa) AR 1-4 test: F(4,28) = 0.787 [0.5436]
dlog(m2_sa) ARCH 1-4 test: F(4,39) = 0.845 [0.5042]
dlog(m2_sa) Normality test: Chin2(2) = 0.402 [0.8177]
dlog(m2_sa) Hetero test: F(18,23) = 1.810 [0.0900]
dlog(ppi) AR 1-4 test: F(4,28) = 0.792 [0.5402]
dlog(ppi) ARCH 1-4 test: F(4,39) = 0.594 [0.6693]
dlog(ppi) Normality test: Chin2(2) = 3.477 [0.1758]
dlog(ppi) Hetero test: F(18,23) = 1.408 [0.2176]
Vector tests

Vector AR 1-4 test: F(100,43) = 1.020 [0.4835]

Vector Normality test: Chi”2(10) = 19.46 [0.0348]*

Vector ZHetero test: F(90,96) = 1.469 [0.0322]*

Vector RESET23 test: F(50,85) = 1.176 [0.2523]

6. Constancy of 1-step ahead recursively estimated residuals in the short-run mode
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Abstract. This study examines descriptively and empirically the information
content of the Bulgarian National Bank’s quarterly bank lending survey for credit
developments, focusing on lending to non-financial corporations. Carrying out an
assessment on a macro and micro level we find that changes in demand estimated
by survey data have statistically significant effect on corporate loan dynamics. The
empirical research also reveals that other important factors are real GDP growth, the
business climate, the share of bad and restructured loans, and bank-specific factors
such as the capital to assets ratio and the interest spread between corporate loans
and deposits.

Pesziome. Cmamuama u3caegBa geckpunmuBHO U eMNUPUYHO UH(OPMAUUOHHO-
Mo Cbgbp>kaHue Ha AHkemama 3a kpegumHama akmuBHocm Ha 6aHkume, npo-
Be>xgaHa om bbazapckama HapogHa 6aHka Ha mpumeceyHa 6a3a, 3a guHamukama
Ha Kpeguma, kamo ce pokycupa Bbpxy kpegumupaHemo Ha HeduHaHcoBume
npegnpuamus. M36bpwbalku oueHka Ha makpo- u mukpoHuBo, ycmanoBaBame,
ue npomeHume B mbpceHemo, oueHeHu ¢ gaHHUmMe om Ankemama, oka3Bam
cmamucmuyecku 3Hadumo BauaHue Bbpxy guHamukama Ha kopnopamuBHume
kpegumu. EmnupuuHomo uzcaegBane cbwo nokazBa, ye gpyau cbwecmBeHu
hakmopu ca pacmexxbm Ha pearHusa bBI1, 6buzHec kaumambm, geabm Ha Aowu-
me u npecmpykmypupasume kpegumu 8 6aHkoBume nopmdelau, kakmo u cne-
UuPUYHU 3a BaHKumMe hakmopu, KAMoO CbOMHOWEHUEMO ,kanumaa/akmuBu” u
cnpegoBeme mexgy auxBeHume npoueHmMuU NO Kpegumume U genojumume Ha
npegnpuamuama.
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1. Introduction

Since the fourth quarter of 2003 the Bulgarian National Bank has
conducted a regular quarterly bank lending survey among commercial
banks in Bulgaria. The aim of the survey is to obtain additional qualitative
information about changes in banks’ lending policy and in the demand
for loans, as well as to identify factors, affecting credit demand and
banks’ credit standards and terms. This additional information may be
helpful to enhance understanding of the lending behavior of banks
and the role of credit in the economy. Credit developments may have
different implications for macroeconomic policy decisions, depending on
whether their determinants are demand or supply side driven. The main
contribution of the bank lending survey is in making distinction between
loan demand and loan supply factors, as definitive conclusions about the
exact determinants of changes in lending to enterprises and households
cannot be drawn from the available monetary statistics. Thus, the findings
of the survey can be useful for a complementary interpretation of existing
monetary and interest rate statistics. They can also help to improve the
forecasting of credit growth and economic developments.

In this paper we present the results from the bank lending survey and try
to examine its information content for lending growth. We try to find a
relation between the survey results and other macroeconomic variables
such as real GDP growth, loan growth, gross fixed capital formation or
industrial confidence. Furthermore we undertake an empirical analysis,
first on a macro level using aggregate data on lending. In a next step,
we construct a panel for which purpose we merge the individual banks’
responses to the bank lending survey (BLS) questions with individual data
on lending amounts for the surveyed banks.

The paper is organized as follows. Chapter 2 provides a summary of the
main findings of different theoretical and empirical studies analyzing bank
lending survey results and their role in explaining credit developments
or changes in leading macroeconomic indicators. Chapter 3 provides a
short overview of the main banking system and credit developments in
Bulgaria before and during the global financial and economic crisis and
the role of the BNB monetary policy. Chapter 4 follows with a discussion
of the main bank lending survey results for Bulgaria and with a comparison
of BLS results with other macroeconomic and financial data. Chapter 5
provides an empirical analysis both on a macro level and by individual
banks. Chapter 6 concludes with some final remarks.
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2. Literature overview

Credit developments are an important determinant of economic
developments, and conditions in credit markets may affect the way
monetary policy has an impact on the economy. In this respect, it is of
importance to be able to distinguish between factors affecting the credit
supply and those altering the demand for credit both of which influence
the actual volume of credit. Available data from the monetary statistics on
changes in bank lending provide information only on realized transaction
volumes. However, they do not give an indication whether and to what
extent these changes are influenced by the supply side or the demand
side. The objective of the bank lending survey is to contribute to the
closure of this gap and to enhance knowledge of developments in banks’
lending policies. The qualitative results obtained from the survey should
enable policy-makers to assess credit developments more accurately. The
survey also provides the banks’ assessment of the factors determining
their potential changes in the supply of loans and those influencing
changes in credit demand. Thus, the findings of the survey can be useful
for a complementary interpretation of existing monetary and interest rate
statistics. They can also help to improve the forecasting of credit growth
and economic developments.

Several studies analyze the information content of bank lending surveys
conducted in different countries, part of the Eurozone, the Eurozone as a
whole, or the USA for the explanation of changes in credit activity or some
real variables like GDP, consumption or investment. In part of the studies
only a descriptive analysis is used, based on the graphical comparison of
data collected via the bank lending survey and other macroeconomic data
and focuses on finding some similar trends in their performance. Berg et
al. (2005) for example, present the first results of the bank lending survey
for the euro area, conducted since January 2003, and compare them with
information derived from other sources. They compare BLS data on credit
standards and real GDP growth or MFI loan growth and also carry out a
comparison of BLS data and industrial confidence, consumer confidence
or gross fixed capital formation. The graphical and descriptive analysis
shows that even at this early stage of conducting the survey, it is possible
to identify some systematic patterns in the results from the bank lending
survey that prove to be in line with indicators retrieved from other sources.
Mottiar and Monks (2007) undertake an analysis of the bank lending survey
results for Ireland and compare them with aggregate euro area results. By
means of graphical and descriptive analysis they also conclude that it is

145



TOAVMIIHVK na BHB/ANNUAL of the BNB Tom/Volume 4/2009-2018

possible to see some systematic patterns between the bank lending survey
and other macro variables, in particular with regards to loan growth, gross
fixed capital formation and consumer/industrial confidence.

Other part of the studies focus on an empirical analysis, using different
econometric techniques and methods. Lown, Morgan and Rohatgi (2000)
for example, using data obtained from the survey undertaken by the
Federal Reserve, find that a strong correlation exists between tightening of
credit standards and slowdowns in commercial lending and output. They
find that the economy seems to grow more slowly during periods, in which
banks tighten credit standards and that four of the five past recessions
were preceded by sharply tighter standards. The chain of events following
a standards’ tightening resembles a credit crunch: commercial loans at
banks plummet immediately and continue to fall until lenders ease up,
output falls, and the federal funds rate, which is identified with the stance
of monetary policy, is lowered. In a further study, using VAR analysis, Lown
and Morgan (2002) find that fluctuations in credit standards are highly
significant in predicting commercial bank loans, real GDP and inventory
investment in the trade sector. They conclude that credit standards are
more informative about future lending than loan rates, which is consistent
with the idea that some sort of friction in lending markets leads lenders
to ration loans via changes in standards more than through changes in
rates. They also find a feedback from loans to standards, suggesting a sort
of credit cycle. Higher loan levels cause tightening standards, perhaps
because lenders conclude (or are told by supervisors) that standards are
too loose. Tighter standards are followed by lower spending and loan levels,
which eventually cause easing standards and higher spending and loan
levels etc. Some of their negative findings are that shocks to the federal
funds rate do not cause changes in standards, because lenders simply raise
loan rates more or less in step with the funds rate. In the Monthly Report
of Deutsche Bundesbank (January 2009) a simple regression analysis is
undertaken in order to examine the explanatory content of BLS data on
credit supply and demand for developments in lending to non-financial
corporations in Germany. The regression analysis indicates importance
of demand for developments in long-term lending, while the BLS supply
variable lacks significance. In the case of long-term loans to enterprises the
BLS demand is a robustly significant explanatory factor, which suggests that
growth in long-term corporate lending in Germany has been determined in
large part by demand-side factors. Bondt et al. (2010) examine empirically
the information content of the euro area bank lending survey for aggregate
credit and output growth. Using panel regression analysis they show that
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the responses of the lending survey, especially those related to loans to
enterprises, are a significant leading indicator for euro area bank credit
and real GDP growth. Their results support the existence of a bank
lending, balance sheet and risk-taking channel of monetary policy. These
findings imply that not only changes in the official interest rate and in loan
demand matter for credit and output, but also bank loan supply factors,
the balance sheet position of borrowers and the risk perception in the
economy. Finally, the authors discuss the implications for the 2008/2009
financial and economic crisis and come to the conclusion that the BLS
responses provided an early and reliable signal about the deterioration of
financing conditions and economic growth in the euro area. According to
their panel estimates, the strong net tightening of credit standards and the
increases in margins on average and riskier loans to enterprises during the
crisis resulted in around one percentage point lower quarterly GDP growth
in the euro area. Blaes (2011) undertakes an analysis of the role of bank-
related factors in explaining the slowdown in bank lending to non-financial
corporations in Germany during the recent financial and economic crisis.
For the econometric panel analysis micro data on lending quantities and
prices is used and matched to individual banks’ survey responses. The
main findings of the paper suggest that BLS indicators have a significant
explanatory power for bank lending in the period 2003-2010. Both bank-
related supply and demand-side factors prove to be important in explaining
the sharp slowdown in lending after the collapse of Lehman Brothers. The
results indicate that the dampening impact of the bank-related supply
factor on loan developments occurred with a time lag of several quarters
and was strongest from the third quarter of 2009 to the first quarter of
2010. During this period more than one third of the explained negative
loan development was due to the restrictive adjustments of purely bank-
side determinants, such as banks’ capital costs, market financing conditions
and liquidity position.
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3. Banking system and credit developments in
Bulgaria and the BNB policy after the introduction
of the currency board

In this section we provide a short overview of the main banking system
and credit developments in Bulgaria before and during the global financial
and economic crisis along with a description of the Bulgarian National
Bank policy over the period after the introduction of the currency board
arrangement. The purpose for this is to set the context, in which we will
later present the main results from the bank lending survey.

After several inconclusive attempts to stabilize the Bulgarian economy in
1991-1996 and a major financial crisis, which culminated in a short-lived
hyperinflationary episode in December 1996-February 1997, a currency
board in Bulgaria was introduced with the new Law on the Bulgarian
National Bank of 10 June 1997. In the first several years after the adoption
of the currency board, credit growth in Bulgaria was moderate and the
credit to GDP ratio was low averaging 11% in the period 1998-2001.
At that time the banking system in Bulgaria was characterized by
comparatively high level of non-performing loans, low capitalization and
liquidity constraints. There were also structural factors, which inhibited the
expansion in bank lending associated with the fact, that the majority of
banks were stated-owned and lacked the knowledge required for modern
banking practices. Meanwhile, bank privatization was an important factor
which started the gradual process of restructuring of the banking sector in
Bulgaria.

From 2002 onwards a gradual credit expansion was observed and credit
to GDP reached nearly 70% in late 2008. In the years before the collapse
of Lehman Brothers there were two periods of high growth of credit to the
private sector in Bulgaria: the first one from 2003 till 2005 and the second
one in 2007. Rapid credit growth in these years was driven on the one
hand by high loan demand, which was stimulated by the favorable domestic
and external macroeconomic environment and the global upswing in the
credit cycle, high expected return on investment and positive income
convergence expectations. On the other hand, banks actively expanded
their operations. An important factor which contributed to the deepening
of the financial intermediation over the period was the privatization
of many domestic banks by foreign financial institutions. Parent banks
provided capital, liquidity and know-how to their subsidiary banks and

148



Analysis of the Bank Lending Survey Results for Bulgaria (for the 2003-2014 Period)

Chart 1: Credit developments in Bulgaria
after the introduction of the currency board in 1997
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their branches in Bulgaria, intending to boost their market share in the
region where return on capital was very high. These processes prompted a
strong competition among banks and certain easing of lending standards
was observed. Another factor pushing credit growth was the signing
of the Treaty of accession to the EU in 2005, which affected positively
investor confidence about the development prospects of the country.

In this context, operating in a currency board and being unable to set
interest rates, the Bulgarian National Bank pursued a consistent counter-
cyclical policy mostly with macro-prudential and supervisory measures
aimed at ensuring the stability of the banking system and at containing
rapid credit growth. In the years of high economic growth before 2008,
the BNB imposed very strict and conservative regulations for capital,
liquidity, risk classifications and provisioning. Some of the macro-
prudential measures were related to the conducting of a more restrictive
policy regarding banking license issuance, the extension of the deposit
base on which minimum reserve requirements (MRR) are calculated or the
tightening of banking supervision through different prudential measures.
In April 2005 BNB introduced administrative credit limits (credit ceilings),
which were effective till January 2007. Banks whose quarterly credit
growth exceeded the reference values set by the central bank had to hold
additional minimum reserves with the BNB. Following the introduction
of the credit ceilings there was an improvement in banks’ balances and
reduction of the credit risk in the banking system. Certain moderation of
credit growth was also observed. After the administrative measures were
abolished in the beginning of 2007, credit growth started accelerating
again and reached 62.5% at the end of the year. Continuing to conduct a
consistent counter-cyclical policy, BNB introduced an increase of the MRR
ratio from 8% to 12% in September 2007.

Towards the end of 2008 and following the Lehman Brothers bankruptcy
banks’ behaviour changed. Parent banks reduced the availability of funds
provided for market expansion. The Bulgarian banks tightened their credit
standards and started to finance their activities mostly through domestic
recourses. Since the end of 2008 growth of lending to the private sector
slowed down significantly, reflecting the intensification of the global
financial and economic crisis. The Bulgarian economy was affected
through increased uncertainty on the international financial markets,
lower foreign capital inflows and declining external demand. During the
economic downturn, the Bulgarian National Bank continued to conduct
a counter-cyclical policy, taking a number of measures in late 2008 and
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2009, which aimed at providing greater liquidity management flexibility of
commercial banks using liquidity buffers created in previous years. Part of
the measures were related to the easing of minimum reserve requirements’
regulations and included the recognition of 50% of the cash balances
as reserve assets and the reduction of the MRR rate from 12% to 10%,
followed by a reduction of the MRR rate to 5% for funds attracted from
non-residents and to 0% for government’s deposits, collateralized with
government securities. After 1 January 2009 the average effective minimum
reserve requirement for the banking system fell to some 7 per cent and the
overall effect of these BNB measures was a release of liquidity to banks.
Other measures taken by the Bulgarian National Bank as a response to
the crisis concerned the easing of the loan classification and provisioning
rules. These measures aimed to ease credit institutions in negotiating the
credit conditions and in converging with the international practices of the
more conservative approach applied so far for the classification and loan
loss provisions. In this manner, more benevolent conditions were created
for banks to be flexible with their viable customers who were experiencing
temporary difficulties in a harsh economic situation.

4. Survey results for Bulgaria

Against the background of the banking system and credit developments
before and during the financial crisis, described in the previous chapter,
in this section we provide an overview of the main results of the bank
lending survey for Bulgaria. The questions in the survey concern either
developments in credit standards or in demand for loans.' First, we
present these developments for the period from 2003 Q4 till 2014 Q4.
Furthermore, we discuss the contributing factors put forward by the banks
surveyed in more detail. Finally, we compare the results of the bank lending
survey with information collected from other sources. The analysis covers
lending to enterprises as well as lending to private households. Lending to
enterprises is further classified into lending for short-term purposes and
lending for long-term purposes while lending to households is classified
into lending for house purchase and lending for consumer credit.

! For details concerning the structure of the bank lending survey see Annex I: Structure and
implementation of the BLS, p.43.
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4.1. Lending to enterprises

As the time series cover a longer period of time concerning short-term
loans and long-term loans to enterprises in comparison to total lending
to firms we will focus our analysis on the two types of loans separately.”
This will enable us to include the recession years in the analysis in order
to make more comprehensive conclusions. For the aims of the following
analysis we define the recession period as the period from the third quarter
of 2008 till the fourth quarter of 2009, when based on seasonally adjusted
data on quarterly growth Bulgaria’s GDP decreased. By post-recession
period we mean the period from the first quarter of 2010 till present. It is
important to bear in mind that the so defined recession period for Bulgaria
is not identical with the period of the global financial and economic crisis
as from the point of view of other countries. The first signs of the crisis
were present in the USA in late 2007 and early 2008, but in Bulgaria they
showed several quarters later. Bulgarian commercial banks did not have an
exposure to securities tied to the US real estate market, which plummeted
in 2007 damaging financial institutions globally. The crisis in Bulgaria was
channeled through the real economy and was a consequence of increased
uncertainty on global financial markets, which led to lower foreign capital
inflows and declining external demand.

For the aims of our analysis, in the charts below, which show developments
in credit standards and in demand for loans to enterprises, we explicitly
indicate the so defined recession period for Bulgaria and the period in
which the administrative credit limits (credit ceilings) were effective.’

% For the period from the fourth quarter of 2003 to the present day, the BLS included questions
on demand and credit standards separately for short-term and long-term corporate loans. The
BNB has included questions on demand and credit standards for total corporate loans and con-
sumer and housing loans to households since the first quarter of 2010.

3 See Section 3,p.9.
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Chart 2: Changes in credit standards for loans to enterprises
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Chart 2 shows how credit standards applied to the approval of loans to
enterprises changed in the period from 2003 Q4 until 2014 Q4. In the
years before the global financial and economic crisis, generally a net
easing of credit standards was observed in respect to short-term loans to
enterprises. Concerning long-term loans a net tightening of standards was
reported in the first several rounds of the bank lending survey and a net
easing afterwards. From the third quarter of 2008 till the first quarter of
2010 banks tightened strongly credit standards applied to the approval of
short-term as well as long-term loans to enterprises. In the post-crisis years
banks did not undertake any serious easing of standards. Easing of credit
standards was observed only in respect to loan interest rates and to a lesser
extent in respect to fees and commissions, which can be explained by the
high competition from other banks. Concerning the maximum size of the
loan, the premium on riskier loans and collateral requirements, standards
remained tighter (see Chart 12 in Annex Il). Expectations of banks concern-
ing developments in their lending policy were generally in line with the
actual outcomes in most of the period under consideration.

Concerning banks’ responses with regard to changes in demand for loans,
a net increase of loan demand from enterprises was observed till the end
of 2008, followed by a net decrease in 2009 and the first quarter of 2010
(see Chart 3)*. In the post-recession period loan demand started growing
again (more pronounced with respect to short-term loans), but growth
was more slowly compared to the pre-crisis years. The certain recovery
of loan demand from enterprises and the lack of considerable easing of
banks’ credit standards in the after-crisis years may misleadingly lead to
the conclusion that low credit growth from 2010 till 2014 was supply-side
driven.” However, it should be borne in mind, that growth of lending to
enterprises concerns the stock of loans, including the maturing loans.
Concurrently, when looking at the volumes of extended new loans to
enterprises, they have returned close to their pre-crisis levels.® Expectations
regarding the development of credit demand were generally in line with
the actual outcomes excepting the recession period, when banks did not
expect demand for loans to decrease as it did in fact.

*By net increase/decrease in demand for loans is meant a positive/negative value for the net
percentage of banks reporting an increase in loan demand.

> The average annual growth of claims to non-financial corporations in the period 2010-2014
came to 2.8% compared to 38.6% average for the period 2003-2008.

®See Chart 14 in Annex I1.
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Chart 3: Changes in demand for loans to enterprises
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the net percentages calculated from the responses given by the banks in the previous survey.

Source: BNB - Bank Lending Survey.
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Considering the reasons behind the tightening or easing of credit standards,
Chart 4 shows the factors affecting credit standards for approving loans
to enterprises. In the pre-crisis years almost all of the factors, included
in the bank lending survey, contributed to the easing of credit standards
except the credit risk and the collateral risk. During the recession years,
the main reasons behind the tightening of credit standards were linked to
the increasing cost of attracted funds and the perception of risk. Against
the background of heightened uncertainty related to the general economic
situation, banks started competing for the attraction of funds from
residents, which resulted in higher cost of financing. In the post-recession
period, the factors contributing most to the easing of credit standards
were related to the stronger competition from other banks, the increased
volume and the declining cost of attracted funds, as banks had already
accumulated enough liquidity, while perception of risk continued to play a
negative role in the background of economic uncertainty.

Concerning the factors affecting demand for loans to enterprises, during
the whole period under consideration demand for loans was increasing for
financing needs of inventories and working capital, but at a decelerating
pace. Before the crisis firms demanded loans for investment purposes,
while during the recession years fixed investment was subdued and
consequently credit demand decreased. In the post-recession period loan
demand for investment purposes recovered slightly, but was far away from
pre-crisis levels. A factor which had a positive contribution to the demand
for loans to enterprises during the recession was the limited access of firms
to alternative sources of finance, such as internal financing or loans from
non-banking institutions.
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Chart 4: Factors contributing to changes in banks’ lending policies
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c¢) Perception of risk
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Chart 5: Factors contributing to changes in demand for loans to enterprises
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4.2. Lending to households

Questions concerning lending to households have been included in
the bank lending survey since the first quarter of 2010.” Consequently,
conclusions about developments in lending for consumer credit and
for house purchase during the recession years cannot be drawn from
the survey results. In the years after the crisis, survey results show that
credit standards for approving loans to households generally eased, more
pronounced concerning loans for house purposes (see Chart 6). Banks’
expectations about their lending policy were generally in line with actual
outcomes. Despite the easing of credit standards, demand for housing
loans was decreasing from the last quarter of 2011 till the third quarter
of 2012. In the quarters before and after that, changes in demand for
loans for house purchase generally moved opposite to changes in credit
standards. Demand for consumer loans was increasing during most of the
period under consideration, whereas these developments were not always
stimulated by banks’ lending policy. Concurrently, banks’ expectations
about developments in credit demand did not always come into realization.

With regard to conditions and terms for approving loans to households,
during the period under consideration banks eased their lending policy
mostly in respect to loan interest rates, the interest spread and the fees
and commissions for approving and managing the loans (see Chart 13 in
Annex Il). Furthermore, from the first quarter of 2012 banks eased credit
standards in respect to the maximum size of loans for consumer credit.
Standards were tightened concerning the premium on riskier loans and
collateral requirements.

7 For more detailed description of the structure of the Bank Lending Survey see Annex I: Struc-
ture and implementation of the Bank Lending Survey, p. 43.
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Chart 6: Credit standards and demand for loans
for consumer credit and house purchase
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4.3. Comparison of bank lending survey data with
other indicators

This section aims at comparing some of the reported variables in the survey
with information from other sources (real GDP growth, loan growth, gross
fixed capital formation and industrial confidence). The purpose of this
analysis is to assess the information content of BLS results in relation to
other macroeconomic and financial data.

Credit standards, among other factors such as interest rates, exchange
rates, consumer or business confidence, may be linked to economic
activity. To the extent that credit availability depends on lenders’ standards,
a tightening of banks’ lending policy should cause a decline in spending
by firms and households that depend on banks for credit and this in turn
should lead to lower economic activity. Chart 7 presents developments in
real activity alongside those in banks’ credit standards and in demand for
loans to enterprises.

In the years before the global financial crisis, a net easing of credit
standards in respect to short-term loans to enterprises was generally
observed. Concerning long-term loans to enterprises a net tightening
of banks’ lending policy was reported in the period 2003Q4-2005Q2
and a net easing afterwards. Indeed, taking into account the very tight
initial credit standards, the cumulative effect in this period was easing
of banks’ lending policy towards enterprises, driven by supply factors
and competition for market share. At that time banks had plain access
to foreign financing. Financial resources were provided by parent banks
to their subsidiary banks and their branches in Bulgaria, with the aim of
boosting their market share in the region because of the significant return
on investment. At the same time demand for short-term as well as for
long-term loans was increasing rapidly. In line with developments in credit
standards and credit demand real activity was strong, averaging 6.2% for
the period 2003-2007. Banks started tightening their lending policy from
the first quarter of 2008, shortly after the first signs of the global financial
crisis had appeared and demand for loans started declining several quarters
later. A possible explanation of these developments is the fact that banks
could react more rapidly to what was happening on international financial
markets and change their lending policy accordingly. At the same time, a
longer period of time was needed to see a change in firms’ behavior. The
first signs of a slight improvement of economic activity could be observed
from the first quarter of 2010 and credit demand started growing again one
quarter later. Banks also started easing their lending policy from the second
quarter of 2010. During the post-recession period demand for loans from
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Chart 7: Comparison of BLS data on credit standards and demand
for loans to enterprises and real GDP growth

Short-term loans to enterprises

(net balance of opinions, percentage points)
100

80 I ‘
i1

60

40 I
20

perioa of de

eal GDP

2003 2004 2005 2006 2007 2008 2009

mmmm Credit standards mmmm | oan demand

(per cent)

14

2010 2011 2012 2013 2014

= GDP real growth (y-on-y)(right scale)

Long-term loans to enterprises

(net balance of opinions, percentage points)

sofq |

60

40

20

0

-20

-40 j period of de
cal GDP

-60
2003 2004 2005 2006 2007 2008 2009

mmmm Credit standards mmmm | 0an demand

Source: BNB - Bank Lending Survey, NSI.

(per cent)
10

2010 2011 2012 2013 2014

= GDP real growth (y-on-y)(right scale)

163



TOAVMIIHVK na BHB/ANNUAL of the BNB Tom/Volume 4/2009-2018

enterprises has been increasing in most of the time, while banks’ lending
policy has been not very consistent as there were periods of easier as well
as of tighter lending standards.

One of the objectives of the bank lending survey is to complement
information, retrieved from other sources, such as the monetary statistics.
It can be expected, that a high net percentage of tightening of credit
standards should be associated with low (if negative) lending growth.

In Chart 8 data from the bank lending survey is plotted together with data
on the claims on non-financial corporations from the monetary statistics.
As a matter of fact, in the period from the first quarter of 2008 till the first
quarter of 2010 a high net tightening of credit standards was observed
and at the same time the year-on-year growth of lending to non-financial
corporations was posting a significant deceleration (from a peak of 70.2%
in 2007 Q4 it came to around 1% at the beginning of 2010). However,
the results of the bank lending survey show that the inverse relationship
between tightening of credit standards and loan growth is not always
apparent. For example the net tightening of standards with regard to
long-term loans to enterprises over the first several rounds of the survey
was associated with a net increase in demand for such loans according
to banks’” answers and the year-on-year growth of lending to NFC was
not showing any signs of deceleration. Possible explanations for the
increased loan demand from enterprises in this period are the optimistic
expectations of firms for the medium-term economic outlook. With respect
to short-term loans the relationship is more intuitive for the first several
survey rounds. In the post-recession years there are also periods in which
standards and credit growth were not moving in opposite directions. One
possible reason for these results may be that banks’ answers regard to
short-term and long-term loans separately while the growth of lending to
non-financial corporations concerns total loans to enterprises. However,
if we look at banks’ answers concerning total loans to enterprises, for
which we have data since the first quarter of 2010, and compare them
with data on lending to NFCs from the monetary statistics, the results do
not show a very different picture. It is highly possible that in the after-crisis
years many other factors besides credit standards, such as the uncertain
economic environment, postponed investment by firms or unwillingness of
enterprises to run up more debts have influenced credit growth.
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Chart 8: Comparison of BLS data on credit standards and demand
for loans to enterprises and growth of loans to NFCs
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Source: BNB - Bank Lending Survey and Monetary Statistics.
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However, if we look at BLS data on demand for loans from enterprises
and compare it with the growth of claims on non-financial corporations,
there is much more systematic pattern in the directions they move. In the
years before the global financial and economic crisis demand for loans
from enterprises was high, stimulated by the favorable macroeconomic
environment and high expected return on investment. At the same
time rapid credit growth, as reported from the monetary statistics, was
observed with the exception of the period from 2005 Q2 till 2006 Q1. The
significant deceleration of growth of loans to non-financial corporations
in 2005 and the beginning of 2006 was most certainly strongly affected
by the introduction of the credit ceilings by the BNB and was not driven
by declining loan demand.® During the recession years demand for loans
started decreasing and credit growth was decelerating as well. In the post-
recession period loan demand from enterprises returned to certain levels,
while the growth of claims on non-financial corporations remained weak,
but at least in positive territory and both indicators moved in the same
direction.

Turning to the factors affecting credit standards, one of the reasons
reported for the tightening of credit standards for loans to enterprises is the
risk perception related to the business climate in the industries with a high
share in the credit portfolio. Chart 9 compares the net percentage reported
for the business climate with the industrial confidence indicator as reported
by the European Commission’s Business and Consumer Surveys.” In most
of the period before the recession industrial confidence was positive and,
at the same time, banks reported this factor as contributing to the easing of
credit standards. Since the third quarter of 2008 the industrial confidence
indicator started declining and even turned negative in the beginning of
2009. Along with the enhancement of risk perception banks reported
a tightening of credit standards. In the post-crisis period, generally an
improvement in industrial confidence, in the sense of a less negative value
of the indicator, was associated with an easing of lending policy of banks,
and a deterioration of the confidence indicator went along with tighter
credit standards.

8 For details see section 3.

°The industrial confidence indicator is the arithmetic average of the balances (in percentage
points) of the answers to the questions on production expectations, order books and stocks of
finished products. Balances are seasonally adjusted.
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Chart 9: Comparison of BLS data and industrial confidence
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Chart 10: Comparison of BLS data and gross fixed capital formation
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Turning to the demand side, the bank lending survey provides information
on the reasons driving the demand for loans from both enterprises and
households. In the pre-crisis period, almost all of the banks, participating
in the bank lending survey, reported that financing needs related to fixed
investment contributed to higher demand for loans from enterprises.
During the recession, in the background of uncertain macroeconomic
environment, demand for bank loans for financing investment opportunities
declined, and recovered to certain levels in the period thereafter. Chart 10
compares this information from the bank lending survey with the growth
rate of gross fixed capital formation, which is the GDP component that is
mostly related to investment.

This chart shows that both indicators move in the same direction. High
demand for loans from enterprises for investment purposes before the
crisis was associated with comparatively high growth in gross fixed capital
formation. At the same time lower credit demand for financing fixed
investment, as reported in the bank lending survey, was accompanied by
lower or even negative growth in gross fixed capital formation in the period
from the fourth quarter of 2008 till the third quarter of 2010.

The inference from the graphical analysis displayed above is that there
is comparability of data obtained from the bank lending survey with
macroeconomic data, collected from other sources like GDP growth, loan
growth, investment or industrial confidence. In the next section we will try
to examine empirically the information content of the bank lending survey
results by using them as explanatory variables for credit developments.
Most certainly credit growth cannot be explained entirely by survey results.
Therefore, along with survey data, we include in the empirical analysis
other variables like real GDP growth, the spread between interest rates
on loans and deposits of enterprises, the capital-to-asset ratio, bad and
restructured loans as a share of total loans'® and the business climate.
As can be seen from Chart 11, during the recession period when the
business climate was starting to deteriorate sharply, there is evidence for an
increasing share of bad and restructured loans and declining banks’ profit
margins. Banks tried to hedge against the uncertainty and the deteriorating
economic environment by increasing their capital buffers. The decrease
of profit margins of banks was partly due to the significant increase of
interest rates, which banks were ready to pay to attract more deposits from
residents in the background of reduced access to international financial

'%Data on bad and restructured loans is taken from the monetary statistics. See also footnote 13.
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The interest rate spread is defined as the spread between the average weighted interest rates
on loans to non-financial corporations and the average weighted interest rates on deposits of
non-financial corporations. Bad and restructured loans are defined as the share of loans to
NFC with impaired performance past-due over 90 days and restructured loans in total loans
to enterprises. Data on bad and restructured loan is provided by the monetary statistics. The
business climate indicator is taken from the NSI tendency surveys. The capital-to-asset ratio is
the ratio of bank capital to bank assets for the banking system as a whole.

Source: BNB, NSI.
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markets. In the post-recession period the profit margins of commercial
banks returned to certain levels, as faced to high accumulated liquidity they
started decreasing deposit interest rates again. After reaching a capital-to-
asset ratio of around 13% banks kept the level of capitalization close to this
percentage. As a consequence of the worsened economic environment,
firms started to experience difficulties in financing their investments and to
repay their obligations to banks, which translated into increasing share of
bad and restructured loans even after the crisis period.

Using data obtained from the bank lending survey and combining it with
these additional variables, which could possibly explain changes in credit
developments we will try to examine the information content of BLS results
for growth of lending to enterprises. The analysis will be done first at the
macro level and subsequently at the micro level using data by individual
banks.

5. Empirical evidence

5.1. Macro level

As already mentioned above, definitive conclusions about what are the
exact determinants of changes in bank lending cannot be drawn from
the available statistics. Since there is only a limited possibility of making
a clear-cut distinction between supply and demand variables using
macroeconomic measurement variables, typically in loan equations are
used approximation values such as GDP or investment for the demand
side as well as an interest spread to capture the supply factors. In this
respect, the bank lending survey can provide valuable information for
a separate treatment of loan demand and loan supply as determinants
in a loan equation. The net balances of banks’ responses in respect to
loan demand and credit standards for approving loans can be used as
alternative indicators of a change in the supply of credit (Asupply,), and
of an adjustment of the demand for credit (Ademand,), respectively.' In
this section, using data on aggregate lending to enterprises (claims on
non-financial corporations from the monetary statistics) and combining
it with the results from the bank lending survey, we will try to make a
distinction between loan supply-side and loan demand-side factors,

" positive values for the net balances indicate an increase in demand for loans or a tightening
of credit standards.
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affecting the actual growth of credit. For the purpose of this analysis, we
will use the following equations:'

(1) Aln K =B, + B, Ademand_sh +f, Asupply_sh +¢, and
(2) AlnK, =B, +p, Ademand _Ig +f, Asupply_lIg + ¢,

where, the dependent variable A In K, is the growth rate of claims on non-
financial corporations, Ademand,_sh and Asupply,_sh are the net balances
of banks’ responses to the BLS questions on the change in the demand
and in credit standards in respect to short-term loans to enterprises,
Ademand _Ig and Asupply,_lg are the net balances of banks” responses to
the BLS questions on the change in the demand and in credit standards in
respect to long-term loans to enterprises. The expected signs are positive for
the coefficients 8, and negative for the coefficients ,. Cross correlations
between the above defined BLS indicators and growth of claims on non-
financial corporations at various lags (-) and leads (+) are presented in
Table 4 in Annex Il and tests for stationarity are reported in Table 6 in
Annex Il. The regression equations are estimated using the ordinary least
squares method. Initially, only survey results are included in the regression,
and subsequently additional explanatory variables, such as quarter-on-
quarter seasonally adjusted real GDP growth (A In GDP), interest spread
defined as the difference between weighted average lending rates and
weighted average deposit rates for non-financial corporations, the share
of bad and restructured loans in the total amount of loans to non-financial
corporations (A BRL)", business climate and banking system capital to
assets ratio. Cross correlations between growth of claims on non-financial
corporations and the additional explanatory variables at various lags (-) and
leads (+) are presented in Table 5 in Annex Il and tests for stationarity in
Table 6 in Annex Il. To deal with problems of normal distribution of the

"2 The approach we follow in this section is similar to the one used in the Monthly Report of
Deutsche Bundesbank (January 2009).

3 The regression analysis is based on monetary statistics data on loans, which are restructured
and with impaired performance past-due over 90 days, due to available data time series for the
whole period under review (fourth quarter of 2003 to fourth quarter of 2014). It should be stated
that in monetary statistics banks provide aggregated data on these loans, because detailed data
on the exposures according to their past-due periods are not collected for the purpose of these
statistics. In accordance with the international practice, reporting of monetary statistics differs
from supervisory reporting, including the reporting of loans, which are restructured or with
impaired performance. Therefore, the aggregated data on loans which are restructured and with
impaired performance past-due over 90 days represent neither the total loans with impaired
performance, nor the share of loans with impaired performance past-due over 90 days.
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Table 1: Dependent Variable:
A In Claims on Non-financial Corporations (A In K))

: Short-term loans to Long-term loans to
Explanatory Variables corporations corporations
Constant 0.01 0.01 0.01* 0.00
(0.01) (0.01) (0.01) (0.01)
. 0.05** 0.03 0.07*** 0.07***
A credit demand (-1) (0.02) (0.03) (0.02) (0.03)
. 0.02 0.01 0.01 -0.01
A credit supply (-1) (0.03) (0.02) (0.02) (0.02)
0.20** 0.26*** 0.20*** 0.25%**
d_2005q1 (0.03) (0.03) (0.03) (0.03)
-0.32** -0.27%** -0.31%** -0.26%**
d_2005q2 (0.04) (0.04) (0.04) (0.04)
0.17%%* -0.17%** -0.16*** -0.16%**
d_2005q4 (0.03) (0.03) (0.03) (0.03)
-0.55 0.47
A BRL (1) (0.56) (0.52)
1.20* 0.34
A In GDP (-1) (0.71) (0.73)
. . 0.00 0.00
A Business climate (-1) (0.00) (0.00)
. 5.41%** 5.46***
A Capital/Assets (-1) (1.78) (1.64)
0.58 0.98
A Interest spread (-1) (1.11) (1.00)
0.38*** 0.43*** 0.24** 0.29**
Aln K, (1) (0.12) (0.11) (0.12) (0.12)
R’ 0.81 0.88 0.84 0.90
S.E. of regression 0.03 0.03 0.03 0.03
Jarque-Bera test 0.06 0.58 0.11 0.67
Breusch-Godfrey LM test 0.40 0.90 0.97 0.68
Durbin-Watson test 1.61 2.03 1.72 2.05
Breusch-Pagan-Godfrey test 0.04 0.01 0.56 0.25
Number of observations 45 42 45 42

*** indicates significance at the 1% level, ** at the 5% level,* at the 10% level, standard errors in
parenthesis.

Notes: Three dummies are included in the specifications: d_2005q1, d_2005q2 and d_2014q4 for
the first and second quarters of 2005, and the fourth quarter of 2014.

The results of the following test are presented in the table: Jarque-Bera normality test for distribution
of residuals with null hypothesis: normal distribution, p-value is presented; Breusch-Godfrey LM
test for serial correlation with null hypothesis: a lack of serial correlation in the residuals, p-value is
presented; Durbin-Watson test for serial correlation in the residuals with DW statistics presented;
Breusch-Pagan-Godfrey test for heteroscedasticity with null hypothesis: a lack of heteroscedasticity,
p-value is presented.

According to Jarque-Bera criterion for normality of residuals, they are normally distributed. While
the tests indicate that no serial correlation in the residuals is observed, Breusch-Pagan-Godfrey test
reveals problems with heteroscedasticity of residuals regarding short-term loans to corporations.
When applying the White’s procedure to clear heteroscedasticity, the significance of coefficients
in front of explanatory variables remained unchanged. Therefore, it may be concluded that it has no
effect on empirical assessment conclusions.

Source: BNB
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residuals we include three dummies for 2005Q1, 2005Q2 and 2014Q4
in our specifications and to deal with problems of serial correlation we
include one lag of the dependent variable. The main results of the empirical
macro analysis are presented in Table 1.

The empirical analysis outcomes show that the variable recording the
change in demand for loans by corporations is statistically significant for the
growth of claims, both for short-term and long-term loans to corporations.
These results remain unchanged, if demand significance in the current
or previous period is tested (i.e. if the first lag of explanatory variable is
taken into account). The inclusion of additional explanatory variables into
the specifications has also no impact on the robustness of estimates. The
coefficient in front of the variable recording the changes in demand for
loans remains stable in the various specifications, moving within a range
of 0.05 to 0.07, i.e. the 1 percentage point increase in demand for loans
positively affects the growth of claims on non-financial corporations by
0.05-0.07 percentage points. Changes in credit standards have statistically
insignificant effect on corporate loans dynamics. Among the additional
explanatory variables, statistical significance for the growth of claims is
found regarding real GDP growth and banking system capital to assets
ratio. The coefficients in front of these variables have the expected positive
signs and are relatively higher than those in front of the variables from the
survey. The overall explanatory power of the equations is comparatively
high: the explanatory variables explain between 80 and 90% of the
variation of the dependent variable.

To test if our conclusions till now can change if we go down to the micro
level, we will do the analysis taking into account individual banks” answers
to the bank lending survey and matching them to individual volumes of
loans, granted by each bank.

5.2. Individual banks

By matching BLS responses to aggregate data on lending, potential
mismatch errors and inaccurate interpretations of the results could arise.
To deal with this problem, we construct a panel, for which purpose we
merge the individual banks’ responses to the BLS-questions with individual
data on lending amounts for the surveyed banks. In doing so, we guarantee
that survey responses and loan data refer to the same panel of banks.
Data on banks’ lending amounts are drawn from the financial supervision
reports and represent the end-of-quarter values of stocks. Complementary
to the survey results, additional explanatory variables are added to the
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panel. They comprise specific factors for each individual bank, such as
interest spread between corporate loans and deposits by individual bank'?,
individual bank capital to assets ratio'”, and variables that are common
to all banks, as real GDP growth (quarter-on-quarter seasonally adjusted),
business climate in Bulgaria and the share of bad and restructured loans in
the total amount of loans to non-financial corporations'®

The panel econometric analysis is carried out for unbalanced data panel
comprising the period between the fourth quarter of 2003 and the last
quarter of 2014, applying panel estimation with cross-section fixed effects
to account for the unobserved variation among the banks. To examine the
determinants of banks’ lending to non-financial corporations, we estimate
an equation of the following form:'’

(3) Aln K,.=a +p6 (L) BLS, +y (L) Xt €,

where, the dependent variable A In K, is the first difference of the logarithm
of loans to enterprises for bank i in period t. BLS, denotes a set of BLS
indicators for loan supply and loan demand for bank i in period t and "

a vector with the additional macro and micro control variables mentloned
above. Since the information content of the BLS indicators is of qualitative
nature, they are included in our specifications as dummy variables. As
regards loan demand and credit standards, two pairs of variables are
designed for a decrease and an increase in loan demand by corporations
and a tightening and an easing of credit standards respectively. Thus,
specification equation (3) can be rewritten as:

(4) AlnK, =a+ B, (L) Demand decreased, + B, (L) Demand increased, +
+ B (L) Standards tightened, .+ B, (L) Standards eased, + (L) Xot €,

where, for instance, the variable ‘demand decreased’ takes the value 1 if
bank i has reported a decrease in demand in period t (response categories

" Interest spread between corporate loans and deposits by individual bank is implicitly
calculated, using the ratio of interest income on extended loans to average loans and the ratio of
interest expenditure on attracted funds to the average amount of attracted funds.

"> Data of the Banking Supervision Department on capital and assets of individual banks.
'® Monetary statistics data. See also footnote 13 above.
"7 The approach used in this section is similar to the one in Blaes (2011).
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‘decreased considerably’ or ‘decreased somewhat’) and O otherwise. The
variable ‘standards tightened’ takes the value 1 if bank i has reported a
tightening of credit standards in period t (response categories ‘tightened
considerably’ or ‘tightened somewhat’) and 0 otherwise. Similarly, the
variables ‘demand increased’ and ‘standards eased’ are designed. The
expected signs are negative for the coefficients 8, and B,, and positive
for 8, and ,. We estimate six alternative specifications. We first estimate
the impact of only BLS indicators on growth of lending to enterprises and
include step by step the additional control variables afterwards. In Annex
Il (Table 7) we report cross correlations between loan growth and the
additional macro and micro control variables at various lags (-) and leads
(+). Tests for Unit Roots are presented in Table 8 in Annex Il. The main
results of the empirical micro analysis with respect to banks’ answers
concerning credit standards and demand for short-term loans are presented
in Table 2, while those concerning credit standards and demand for long-
term loans are shown in Table 3.

As can be seen from Table 2 (concerning short-term loans to enterprises)
the constructed variables for “demand decreased” and “standards
tightened” have the expected negative sign, meaning that lower credit
demand or tighter banks’ lending policy affect negatively the growth of
loans to enterprises, while the corresponding variables for “demand
increased” and “standards eased” show the expected positive sign.
However, the results show that the BLS indicators, which are significant
in explaining growth of lending to enterprises, are those for “demand
decreased” and “standards tightened”. As a matter of fact, the BLS
indicator “demand decreased” is significant in all six specifications and
the BLS indicator “standards tightened” is significant in two of them. The
coefficients are broadly comparable among the different specifications
used. In our baseline specification (1), the coefficient of “demand
decreased”, for example, indicates that a decrease in credit demand by 1
percentage point in period t-1 is associated with a decline of loan growth
amounting to 0.09 percentage points in period t. The impact of this variable
on lending remains robust, even when we include additional variables in
the estimation. Regarding these additional control variables (the growth of
real GDP, the interest spread by bank, the change in the capital-to-assets
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Table 2: Dependent Variable:
A In Loans to Corporations (A In K),
Unbalanced Panel (OLS, Cross-Section Fixed Effects), short-term loans

Explanatory Variables Short-term loans to corporations
(1) (2) (3) (4) (5) (6)
Constant 0.05*** -0.01 -0.02 -0.02 -0.01 -0.01
(0.01) (0.02) (0.02) (0.02) (0.02) (0.02)
A credit demand (-1) -0.09** -0.09*** -0.08***| -0.08*** -0.08*** -0.08**%
(decrease) (0.03) | (0.03) | (0.03) | (0.03) | (0.03) | (0.03)
A credit demand (-1) 0.02 0.02 0.02 0.02 0.02 0.01
(increase) (0.02) | (0.02) | (0.02) | (0.02) | (0.02) | (0.02)
A credit standards (-1) 0.04* | -0.04* | -0.01 -0.01 0.00 0.01
(tightening) (0.02) | (0.02) | (0.02) | (0.02) | (0.02) | (0.02)
A credit standards (-1) 0.03 0.03 0.02 0.03 0.03 0.03
(easing) (0.03) | (0.03) | (0.03) | (0.03) | (0.03) | (0.03)
1.26***  0.86** 0.82** 0.83** | 1.04***
Interest spread by bank 039 | (039 | 039 | 039 | (0.39)
4.09%*  4.29%%  3.79*** 2.49**
A In real GDP (0.67) | (0.67) | (0.69) | (0.80)
. 0.75***  0.73*** 0.72**
A Capital to assets ©021) | ©021) | 021
-2.00%** -2.32%*
A BRL (1) (0.69) | (0.69)
A Business climate (%%E))
-0.22% -0.23%*F -0.247*| -0.24"*F -0.24**F -0.24**
AlnK(1) Ay | aan | aany | ay | aan | oo
Periods 43 43 43 43 43 43
Cross-sections 41 41 41 41 41 41
Number of observations 1303 1301 1301 1301 1301 1301
R 0.08 0.09 0.12 0.13 0.13 0.14
DW 2.12 2.14 2.12 2.09 2.09 2.08

*** indicates significance at the 1% level, ** at the 5% level,* at the 10% level, standard errors

in parenthesis.

Notes: The results of the following test are presented in the table: Durbin Watson (DW) test
for serial correlation is presented with DW statistics. The results of this test suggest that no
serial correlation is observed in the residuals.

The number of cross-sections is determined by the existence of restructuring in the banking
sector over the review period related to mergers at banks or emergence of new banks. In the
case of mergers, individual banks before the merger and the emerged new bank thereafter are
treated as separate units in the panel.

Source: BNB
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Table 3: Dependent Variable:
A In Loans to Corporations (A In K),
Unbalanced Panel (OLS, Cross-Section Fixed Effects), long-term loans

Explanatory Variables Short-term loans to corporations
(1) (2) 3) (4) (5) (6)
Constant 0.05*** -0.01 -0.02 -0.02 -0.01 -0.01
(0.01) (0.02) (0.02) (0.02) (0.02) (0.02)
A credit demand (-1) -0.07*** -0.07*** -0.05**| -0.05**| -0.04* | -0.05*
(decrease) (0.03) | (0.03) | (0.03) | (0.03) | (0.03) | (0.03)
A credit demand (-1) 0.03 0.02 0.01 0.01 0.01 0.01
(increase) (0.02) | (0.02) | (0.02) | (0.02) | (0.02) | (0.02)
A credit standards (-1) -0.02 -0.02 0.01 0.01 0.01 0.02
(tightening) (0.02) | (0.02) | (0.02) | (0.02) | (0.02) | (0.02)
A credit standards (-1) 0.04 0.03 0.03 0.03 0.03 0.03
(easing) (0.03) | (0.03) | (0.03) | (0.03) | (0.03) | (0.03)
1.15***  0.80** 0.76** 0.78** | 1.00***
Interest spread by bank (0.39) (0.39) (0.39) (0.39) (0.39)
A In real GDP 430" 3.80™ 2.38™

0.67) | (0.69) | (0.80)
0 76*** 0 73*** O 72***

A Capital to assets (0.21) | (0.21) | (0.21)
-2.02%** -2.35%*

A BRL (-1) (0.69) | (0.69)

A Business climate ((())((J)g))

-0.22"* -0.23*** -0.24***| -0.24™** -0.24™**| -0.24"*"

AlnK(1) 0.03) | (0.03) | ©03) | ©03) | (003) | (0.03)
Periods 43 43 43 43 43 43
Cross-sections 41 41 41 41 41 41
Number of observations 1303 1301 1301 1301 1301 1301
R 0.08 0.09 0.11 0.12 0.13 0.14
DW 2.13 2.14 2.12 2.09 2.09 2.07

*** indicates significance at the 1% level, ** at the 5% level,* at the 10% level, standard errors
in parenthesis.

Notes: The results of the following test are presented in the table: Durbin Watson (DW) test
for serial correlation is presented with DW statistics. The results of this test suggest that no
serial correlation is observed in the residuals.

The number of cross-sections is determined by the existence of restructuring in the banking
sector over the review period related to mergers at banks or emergence of new banks. In the
case of mergers, individual banks before the merger and the emerged new bank thereafter are
treated as separate units in the panel.

Source: BNB
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ratio or in bad and restructured loans), their estimated coefficients are
highly significant in most specification variants. In particular, the coefficient
of real GDP growth has the expected positive sign, meaning that positive
developments in economic activity translate into higher growth of lending.
The sign of the capital-to-assets ratio, included as a further micro variable
is also positive, indicating that higher capitalization of the banking system
and hence lower risk is a factor stimulating loan growth from the supply
side. Non-performing loans as a macroeconomic risk variable have the
expected negative impact on bank lending growth. According to the
panel estimation results, an increase of NPL by one percentage point in
period t-1 is associated with a decline in growth of loans to enterprises
by around 2 percentage points in period t. The coefficient of the interest
spread between corporate loans and deposits is positive, indicating that
higher banking profits stimulate banks to increase the credit supply and
translate into higher lending growth. The business climate, included as an
explanation variable in the last specification, has the expected positive sign,
but the coefficient is low, meaning that it does not explain much of the
variance of credit growth to enterprises.

The panel estimation results with respect to banks’ answers concerning
long-term loans to enterprises (Table 3) show that the BLS indicators
still have the expected signs, but the only variable which is statistically
significant for the growth of corporate loans is the variable for “demand
decreased”. The coefficient in front of this BLS indicator remains broadly
unchanged among the different specifications (it varies between -0.05
and -0.07). Concerning the additional macro and micro control variables
their explanatory power for loan growth remains high. According to the
estimation results corporate loan dynamics is positively influenced by
real GDP growth, the interest rate spread and the capital to asset ratio,
and negatively by the share of bad and restructured loans in total loans
extended to enterprises.

In conclusion, the results of empirical micro analysis generally confirm
macro analysis results. The variable recording the changes in demand
for loans by corporations, particularly ‘demand decreased’, has the
expected negative sign and is statistically significant for the growth of
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corporate loans in all tested specifications. The coefficient in front of
it is stable, ranging between -0.04 and -0.09. Overall, changes in credit
standards have statistically insignificant effect on credit growth. These
results are not affected by the inclusion of additional explanatory micro
and macro variables. Besides the demand for loans by corporations, a
statistical significance is found regarding real GDP growth, the share of
bad and restructured loans in the total amount of loans to non-financial
corporations, as well as for bank-specific factors, such as interest spread
between loans and deposits and individual banks’ capital to assets ratio.
The coefficients in front of these variables display the expected signs:
positive for real GDP growth, business climate indicator and individual
banks’ specific interest spread and capital to assets ratio, and negative in
front of the share of bad and restructured loans in the total amount of
corporate loans. The coefficients in front of these variables are relatively
higher than those in front of the variables derived from the survey.

6. Conclusions

The main goal of this paper was to shed some additional light on the
factors that influence credit growth on the demand as well as on the supply
side in Bulgaria, with a more detailed focus on lending to non-financial
corporations. Using data obtained from the regular quarterly bank lending
survey, conducted by the BNB among commercial banks in Bulgaria and
combining it with data from the monetary statistics, the banking supervision
and with other macroeconomic variables like GDP growth or the business
climate we undertook first a descriptive analyses, followed by an empirical
assessment on a macro level and at the level of individual banks.

The general conclusion of the descriptive analysis suggests broadly similar
trends in the change of demand and credit standards based on the survey
results, on the one hand, and the growth dynamics of loans to non-financial
corporations based on monetary statistics data, on the other hand. A
similar conclusion can be made comparing the survey results with other
macroeconomic indicators as real GDP growth, investment in fixed capital
and the confidence in the industry sector based on the business situation
survey.

Empirical analysis carried out on the basis of macro data and individual
bank data for the 2003 to 2014 period show that changes in demand
estimated by survey data have statistically significant effect on corporate
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loans dynamics. The empirical research also reveals that important
factors positively affecting corporate loans dynamics at both analyzing
levels are real GDP growth and banks’ capital to assets ratio. The analysis
at individual banks level finds that statistically significant factors for the
growth in corporate loans are also the improvement in business climate
in Bulgaria, the decrease in the share of bad and restructured loans in the
total amount of loans, and bank-specific factors such as interest spread
between corporate loans and deposits.
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Annex |

Structure and implementation of the Bank Lending
Survey

The current questionnaire of BNB’s Bank Lending Survey is consistent with
the survey conducted by the ECB. It consists of 12 regular questions and
is divided into two subsections. The first one concerns loans to enterprises
(short-term loans and long-term loans) and the second one lending to
households (consumer and housing loans). Parts of the questions are
backward-looking and examine developments during the preceding three
months. Changes in credit demand and the factors underlying these
changes are covered by the survey. On the supply side questions concern
changes in credit standards, their determinants, and changes in credit
term and conditions. Furthermore, there is a forward-looking element in
the survey whereby banks are asked to give an opinion on what changes
they expect on both in their own lending policy and in customer demand
during the next three months. By answering questions concerning changes
in demand for loans and in credit standards banks have to choose between
five options: 1 - decreased/tightened considerably, 2 - decreased/
tightened somewhat, 3 - remained basically unchanged, 4 - increased/
eased somewhat, 5 - increased/eased considerably. Regarding the factors
affecting demand for loans or credit standards and terms banks are asked to
attribute answers on a scale ranging from “--“, “-“, “0”, “+”, “++” and NA.'

The bank lending survey is conducted in the first month of each quarter
(i.e., January, April, July and October). In Bulgaria the survey is addressed
to contact persons set up by the individual banks, who answer the
questionnaire electronically. All 27 commercial banks operating in Bulgaria
at present have taken part in the survey. After all of the participating banks
have passed on their answers to the BNB, the central bank undertakes an
aggregation of the results on the basis of individual banks weights. These
weights are calculated as a ratio of the amounts of loans to enterprises,
consumer and housing loans, allowed by each bank to the total amount
of the respective loans, allowed by the banking system as a whole. Each
quarter the results of the survey are sent back to the participating banks
and are also published in the quarterly economic review of the BNB.

18

u_u

, - -“ (contributed considerably to lower demand/tightening of credit standards),
(contributed somewhat to lower demand/tightening of credit standards), “0” (contributed to
basically unchanged demand/credit standards), “+” (contributed somewhat to higher demand/
easing of credit standards), “+ +” (contributed considerably to higher demand/easing of credit
standards), NA (not applicable).
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The bank lending survey in Bulgaria has been conducted since the fourth
quarter of 2003, i.e., the data set covers a period of forty five quarters.
However, it should be noted that the data set covers the whole period from
2003 Q4 to 2014 Q4 only in respect to short-term and long-term loans
to enterprises. Regarding total lending to firms, housing and consumer
loans data is available only from 2010 Q1 till present. When interpreting
the survey findings the qualitative nature of the results should be borne
in mind. They are not objective, quantitative data such as precise figures
on credit volume but reflect tendency estimates recorded on a five-point
scale. Furthermore, the survey is concerned only with identifying changes
in respect to the previous quarter. As a result, information on levels (such
as the degree of restriction imposed by a bank’s current lending policy)
cannot be automatically derived from the survey data. In order to be
able to interpret and analyze the results the net balance of responses in
percentage terms is calculated. For questions related to the supply side of
lending, this net percentage is the difference between the percentage share
of responses in the restrictive range (i.e., reporting a tightening of credit
standards) less the percentage share of responses in the expansionary range
(i.e., reporting an easing of credit standards). This means that a positive
value suggests a restrictive tendency while a negative value indicates an
expansionary tendency. Regarding loan demand, the net percentage is the
difference between the percentages reporting an increase and a decrease
in demand.
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Chart 14: Volume of new-business loans to non-financial corporations
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Table 4: Cross correlation between growth of claims on non-financial
corporations (in period t=0) and BLS indicators at various lags (t-k)
and leads (t+k), k=1...4. Macro level.

A In Kt A demand_sh A supply_sh A demand_lg A supply_lg
-4 0.44** -0.03 0.39** -0.02
-3 0.49** 0.09 0.48** 0.19
-2 0.30** -0.08 0.41** -0.07
-1 0.39** 0.13 0.46** 0.08
0 0.66** -0.10 0.70** 0.04
1 0.21 0.49** 0.28 0.45**
2 0.34* -0.03 0.32** -0.04
3 0.05 0.27 0.27 0.23
4 0.09 -0.02 0.12 0.02

** indicates significance at the 5 % level
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Table 5: Cross correlations between growth of claims on non-financial
corporations (in period t=0) and additional explanatory variables at various
lags (t-k) and leads (t+k), k=1...4. Macro-level.

AlnKt  |Alnreal GDP Asg‘rggﬁ A BRL A Business AE:‘S%E'/
-4 0.29 -0.08 -0.13 0.15 0.03
3 0,40 016 0.15 0.23 0.14
-2 0.47** -0.01 -0.08 0.21 0.06
-1 0.35** 0.05 -0.27 0.19 -0.13
0 0.35** -0.23 -0.45** 0.03 -0.44**
1 0.33** -0.16 -0.26 0.14 0.13
2 0.17 -0.13 -0.23 -0.1 0.06
3 0.12 -0.03 -0.18 -0.22 -0.08
4 -0.03 -0.07 -0.15 -0.30 0.34**

** indicates significance at the 5 % level

Table 6: Unit-Root Tests

ADF Test t-statistics Phillips-Perron Test t-statistics
HO: Variable has = First Fi First
a Unit Root Level | .. ldifference| Level | .."' |difference
difference difference
of the log of the log

Claims on non-financial 182 2.63* 485 | 180 252 504k
corporations ) ) ’ ) ) )
Demand for loans (BLS): - .
short-term loans 430 465
Credit standards - -
(BLS):short-term loans 239 8.60 242 845
Demand for loans (BLS): *x .
long-term loans -3.06 3.21
Credit standards (BLS): *xk -
long-term loans -2.35 -9.05 -2.38 -8.80
BRL 0.27 -2.96** 0.20 -2.62*
Real GDP_sa -2.47 -2.92*%* -2.93* -2.64* -2.96** -2.94**
Business climate -1.68 -4.74%% -1.49 -4.76%**
Capital to asset ratio -1.06 -5.60%** -1.32 -5.62***
Interest rate spread -2.50 -9.36%** -2.58 -9.48***

*** indicates significance at the 1 % level; ** at the 5% level;* at the 10% level
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Table 7: Cross correlations between growth of loans to corporations (in
period t=0) and additional explanatory variables at various lags (t-k)
and leads (t+k), k=1...4. Micro-level.

Ak [ ATgfeal s spread] 8 Coptall T g | & Fines
-4 0.10 ** 0.00 0.05** -0.06** 0.07**
-3 0.13 ** 0.01 0.09** -0.02 0.16™
-2 0.12 ** 0.09 ** 0.00 -0.04 0.06™*
-1 0.05 ** 0.08 ** -0.07** -0.11** -0.06**
0 0.17 ** 0.07 ** 0.08** -0.07** 0.13**
1 0.06 ** 0.05 0.01 -0.04 0.07**
2 0.07 ** 0.10 ** -0.15** -0.09** 0.1
3 -0.03 0.13 ** 0.05** -0.05 -0.17**
4 0.02 0.07 ** 0.04 -0.19** -0.19**

** indicates significance at the 5 % level

Table 8: Panel Unit-Root Tests

Im, Pesaran and Shin W-statistics

HO: Variable has a Unit Root First difference
Level First difference
of the log
Loans to corporations 0.65 -15.69*** -18.58***
Real GDP_sa 1.14 2,737 2.25%**
Interest rate spread by individual 2.62%
banks )
Capital to asset ratio -3.96***
BRL 11.57 3.69**
Business climate -0.90 -17.46%*

*** indicates significance at the 1 % level;

** at the 5% level;* at the 10% level
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Abstract. The current paper aims to identify the main factors driving housing prices
in Bulgaria in the last decade and formulate a model that would help determine
whether housing prices were in line with the fundamental macroeconomic factors
of supply and demand and if not measure and evaluate the magnitude and
persistence of the misalignments. Our econometric methodology is a vector error
correction model that exploits a cointegration relationship between the variables and
is designed to deal with the dynamic fluctuations of housing prices around their
long-run trend. Our results show that the dynamics in the housing market in the
last decade were caused by objective factors driving the demand and consecutively
the supply of housing. On the other hand the accumulation of a housing market
bubble driven by subjective factors has started just few quarters prior the crises. The
correction of house prices during the global crisis was also sufficient and at present
property prices are in accordance with income, interest rates and foreign demand
dynamics.

Pestome. Hacmoawomo u3caegBare uma 3a uea ga ycmanoBu ocHoBHume cpa-
Mopu, NPOMEHAWU UeHume Ha >xuauwama 8 bbazapua npe3 nocaegHomo gece-
muAemue u ga (popmyaupa mogea, KoUmo 6u MO2bA ga onpegeAu gaau ueHume
Ha xuauwama ceomBemcmBam Ha ocHOBHUME MaKPOUKOHOMUYECKU (hakmopu
Ha MbPCEHEMO U NPegAazaHemo, a ako AU He, ga U3Mepu U OUeHU amnAaumygama
u ycmouuuBocmma Ha cvbwecmByBawomo HecbomBemcmBue. VikoHomempuu-
Hama Hu memogoaozua npegcmabBaaBa BekmopeH MOgeA ¢ Kopekuua Ha 2pewKu-
me, koimo u3noa3Ba kouHmezpauuoHHume 3aBucumocmu mexxgy npomeHAuBu-
me u e KoHcmpyupaH ga ce cnpaBu ¢ guHamudHumMe haykmyauuu 6 ueHume Ha
>KUAUWAMA OKOAO MEXHUA gbA20CpOoYeH mpeHg. Pesyamamume Hu nokazBam, ue
guHamuKama Ha >KUAUWHUA Na3ap npe3 nocAegHomo gecemuaemue e npousBog-
Ha om o6ekmuBHU hakmopu, NnpomeHAWU MbpceHemo, a caeg moBa u npegaaza-
Hemo Ha >kuauwa. Om gpyea cmpaHa, Habb6B8aHemo Ha ,6aroHa” Ha na3apa Ha
KUAUW@ - Npogykm Ha cybexkmuBHu ghakmopu, 3anouBa MOUYHO HAKOAKO mpume-
ceuun npegu kpuzama. [Npucnoco6aBaHemo Ha >xuauwHua nazap no Bpememo Ha
2r00aaHama kpu3a cbwo Gewe gocmambyHO U NOHACMOAWEM UEHUME HA UMO-
mume cbomBemcmBam Ha goxogume, AuxBeHume npoueHMu U guHamukama Ha
B6bHWHOMO MbpCeHe.

Petra Kotseva, Economic Research and Forecasting Directorate,
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Mihail Yanchev, Economic Research and Forecasting Directorate,
Bulgarian National Bank (worked in the period 2012-2015),
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1. Introduction

Like most countries across Europe and all new European Union member
states (NMS), in the period before the 2008 - 2009 global crisis Bulgaria
experienced a strong growth in construction activity, real estate related
activity and housing and land prices. Angello and Schuknecht (2009), Min
Zhu (2014), among many, agree that the integration of the global financial
markets were the main driver of housing market developments across the
world and that these unprecedented, temporary spikes in housing prices
observed in many advanced and developing economies (coupled with the
strong mortgage credit growth) became one of the fundamental reasons
behind the global crisis. The sharp increase of construction activity and
house prices prior to the 2008 - 2009 global crisis and the significant
correction in the following years demonstrated the unsustainability of the
observed dynamics in the housing market in the boom years. Indications
for slight revival of the sector at the end of 2013 and the beginning of 2014
also suggest that the bottom has already been reached and recovery in
construction and housing market activity can be expected. It is imperative
to understand whether the housing market was in line with fundamentals
in the period before the 2008 - 2009 global crisis and determine where
the current price level stands compared to its long-run path, in order to
formulate appropriate expectations for the future developments. Accurate
assessment of the current and future developments, on the basis of which
relevant and timely policy measures can be determined is of great impor-
tance, since housing market imbalances can have a significant impact on
the overall macroeconomic stability.

Various factors affected housing market dynamics in the CEE countries in
the period before the 2008 - 2009 global crisis. Egert and Mihaljek (2007)
study the determinants of the house prices dynamics in CEE in the period
from 1998 to 2005. They argue that along with the fundamental factors
such as GDP per capita, real interest rates, housing credit and demographic
factors important drivers in the region were also some (as they call them)
transition-specific factors. Such factors, particularly relevant for Bulgaria
were weak housing market institutions (housing market was fully regulated
up until 1989), almost nonexistent housing finance, high level of home-
ownership, limited supply of new homes, improvements in housing qual-
ity (higher growth due to composition effect - the share of higher-quality
and higher-priced housing increased) and house price misalignment (initial
undershooting).
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Both the sluggish transition of the economy and the severe domestic finan-
cial crisis in 1997 in Bulgaria had a strong negative impact on the construc-
tion sector and the housing market. As a consequence of the prevailing
macroeconomic instability and lacking restructuring of the economy up to
1997 both the banking sector remained predominantly state-owned and
underdeveloped and the interest rates were persistently high - legacy that
contributed to the prolonged period of suppressed construction activity
even in the years of growth acceleration. These country specific devel-
opments made housing market in Bulgaria hard to fit in an international
comparison and difficult to be investigated by methods that are already
traditional for most advanced economies. Therefore, it is necessary to base
the analysis of the housing market development in a historical context.

This paper aims to analyze the main driving factors of the housing market
and determine whether housing prices were in line with the macroeco-
nomic fundamentals. A detailed review of the literature is used to deter-
mine a framework of concepts and definitions of a misalignment and a
bubble. Furthermore, using established methods in the literature and
applying them to the context of the Bulgarian housing market, an econo-
metric model is constructed to measure the misalignments of the observed
housing prices from the trend/level that would be suggested by the fun-
damental macroeconomic factors. Understanding of the macroeconomic
developments related to the housing market, which took place prior and
after the 2008-2009 global crisis is essential to identify the main factors
that determined housing price dynamics. Once these are pinpointed one
has to evaluate the available macroeconomic indicators that would most
effectively account for these fundamental factors. Traditional indicators
of supply and demand for housing often suggested in the literature like
GDP, household income, interest rates on mortgage lending, FDI inflows,
construction activity and others are analyzed. An additional demand-side
indicator (hypothetical borrowing value) is constructed for Bulgaria using a
method outlined by Addison-Smyth, McQuinn and O’Reilly (2009), which
is valuable from an analytical standpoint apart from its use in the context
of an econometric model in this current paper. The evaluation of indicators
of consumer sentiments and expectations also provide evidence whether
there are periods of accumulation of a housing bubble or not, since rapid
price increases alone do not provide enough evidence for the formation of
a price bubble. In the end, the selection of the most relevant and informa-
tive indicators is crucial for the construction of a robust economic model,
as only a relatively short sample of data is available.
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In the next section we summarize the main concepts in housing market
literature and some of the approaches recently used for estimating market
overvaluation. Then we review some of the developments in the economy
which we identify as having a major impact on the housing market starting
with short overview of the transition period and its legacy. The estimated
model, together with a short discussion on some of the possible alterna-
tive specifications is presented in section 4. In section 5 the results of the
model are interpreted in the context of the observations previously made
in the paper. The last section concludes.

2. Concepts of Housing Market Bubbles
and Approaches to Estimation of Overvaluation

The literature on the housing market business cycle has reached an agree-
ment over several facts. First, income is the main determinant of housing
demand. It is either the case that richer agents can afford to spend more
on housing or that higher income would relax credit constraints, which also
raises the housing affordability for the particular agent (Poterba (1984),
Case and Schiller (1990), Poterba (1991), Englund and loannides (1997)).
Case and Schiller and later Englund and loannides use different economet-
ric technique, but reach a similar finding that lagged real GDP growth and
real interest rates have a high predictive power for real housing prices.

Second, housing supply is inelastic and adjusts to demand over long peri-
ods of time (Glaeser and Gyourko (2007), Ortalo-Magné and Prat (2007),
Glaeser, Gyourko and Saiz (2008)). It follows that the business cycle of
the housing market spans over longer periods of time. In fact Kearl (1979),
Poterba (1984), Topel and Rosen (1988) develop a framework where the
housing market is actually presented as consisting of two separate markets:
one for the existing housing stock and one for the flow of new construc-
tion, which determines the level of new investment. Shocks to either of
these markets can affect house prices.

Third, agents can invest in housing for speculative purposes and not only
because they demand a dwelling to inhabit. That means that the desire to
buy housing is strongly influenced by the expectation of reselling at higher
prices in the future (Case and Shiller (1988), Case and Shiller (2004)).
Moreover, such speculation is based on extrapolative expectations which
are formed on the basis of past housing price movements, rather than any
knowledge of fundamentals (Case and Shiller (1988)). Thus, housing price
booms tend to persist as home buyers become “destabilizing speculators.”
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Lastly, individuals hold heterogeneous expectations about housing prices
and assessment of the situation on the housing market, meaning that
people hold various beliefs about the future developments of the market. It
is not possible to short-sell housing, which can be a reason for why prices
are affected only by agents with positive expectations. Elaborating on the
last point, it is the people with inflated expectations that make the deci-
sions to buy when the slump is imminent that eventually go into foreclo-
sure or are forced to sell at a loss (Case and Shiller (2004)).

With respect to the definition of an asset price bubble it is precisely that if
investors base their decisions to purchase an asset on the belief that they
will be compensated by a rapid further price increase in the future and
not on some knowledge of fundamentals, then there is a bubble (Stiglitz
(1990)). More specifically, if home-buyers decide that a home they would
normally consider as too expensive is an acceptable purchase, because
they will be compensated by further housing price increases, then there
is a housing bubble (Case and Schiller (2004)). On the other hand home-
buyers expecting a rapid price increase might decide to buy now rather
than later when they will not be able to afford it. Therefore, if expectations
of rapid price increases are important motivating factors for home-buyers,
then “housing prices are inherently instable” (Case and Schiller (2004)).

In respect to measuring misalignments of housing prices from the long-run
level suggested by the macroeconomic fundamentals, there is a broadly
accepted methodology. According to Detken and Smets (2004) and
Angello and Schuknecht (2009), housing prices can be compared to their
long-run trends in order to define the persistence and magnitude of peri-
ods of housing overvaluation or undervaluation. Defining boom and bust
phases can be done by identifying the periods when housing prices are
respectively above or below their long-run trend. Detken and Smets define
a “boom cycle” as a period during which asset prices are 10% above their
trend. That threshold, however, seems quite arbitrarily chosen and seems to
fit the case of the US housing market. According to Angello and Schukne-
cht (2009) it is not only the magnitude of an overpricing that matters in
analyzing real or financial asset prices. If housing prices are overpriced for
a longer period of time, consumers and investors may adjust their expec-
tations upwards, which would have an effect on domestic demand and
demand for credit as well. Therefore, persistence is as important as the
actual magnitude, since people’s expectations can fuel the continuation of
a boom period and in effect produce a deeper bust.

The methodology of Angello and Schuknecht (2009) is also followed by
the European Commission (2012) in their “housing imbalance toolkit.”
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Additionally, in their article on “Assessing the dynamics of house prices
in the euro area” (2012) it is pointed out that house price cycle analy-
sis can be supplemented with affordability and dividends ratios such as
respectively price-to-income and price-to-rent ratios. Housing price booms
should be analyzed in the context of affordability pressures for the home-
buyers. An increase in households’ real disposable income can potentially
accommodate rising house prices due to demand pressures and a slower
reaction of the supply. On the other hand, prolonged and rapid increases
in the price-to-income ratio or even deviations from its long-term average
could be interpreted as a sign of overvaluation. Housing price dynamics
can also be assessed against the cost of renting. Looking at housing as any
other asset, house price changes are expected to be driven by changes in
expected capital gains or in income from future housing services (income
from renting). In equilibrium, agents should be indifferent between buying/
selling and renting. Thus, the dynamics in the price-to-rental ratio could be
interpreted as a sign of overheating or cooling, respectively when the ratio
is higher or it is lower. In “normal times” the higher the ratio goes, the more
potential buyers would chose to rent rather than buy, which should exert
downward pressure on prices and vice versa.

However, as pointed out by the European Comission (2012), comparing
house prices or other derived indicators to their long-run averages or
assuming that their fundamental value is their historical average can bias
the analysis, since it makes the simplifying assumption that the series are
stationary. Therefore it is more appropriate to use other methods to derive
equilibrium values of housing prices that are based on fundamental fac-
tors. In a VAR/VECM framework one can simulate the dynamic interplay
between housing prices and other factors on the demand and supply side.

Gattini and Hiebert (2010) use a VECM to model for purpose of forecasting
and analyzing euro area house prices and their interplay with the macro-
economic indicators. To arrive at an equilibrium level of Euro Area housing
prices they use both demand and supply side factors as their explanatory
variables: housing investment, real disposable income per capita and a
mixed maturity measure of the real interest rate. Their results suggest that
housing demand and financing cost shocks appear to have contributed
strongly to the dynamics of euro area house prices.

In another paper Addison-Smyth, McQuinn and O’Reilly (2009) apply
a model of mortgage credit and examine the relationship between Irish
house prices and changes in lending patterns. In their model they use
fundamental factors as mortgage credit, income, interest rates and hous-
ing stock. Their results suggest that post 2003 a significant amount of the
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increase in Irish housing prices was determined by developments in interna-
tional finance, which enabled Irish institutions, in particular, to secure alter-
native sources of lending funds. A useful contribution of their paper is an
indicator they construct (hypothetical borrowing volume), which represents
in a more realistic way the role of the interest rates on the agent’s behavior
and in particular on the amount an individual can borrow. They formulate
the indicator as the present value of an annuity, where the annuity is a
given fraction of the current disposable income discounted at the current
mortgage interest rate for a horizon equal to the term of the mortgage.

3. Construction and Housing Market in Bulgaria

The housing stock and respectively the supply of housing evolve slowly
over time given the long life of housing and the small additions to the
housing stock and thus the current housing market situation is significantly
affected by the economic developments decades ago. Due to the turbu-
lent period of the transition from a command to market based economy
in Bulgaria the construction sector and the housing market underwent a
prolonged period of depressed supply.

Construction activity in Bulgaria remained subdued until 2004 compared
to the overall economic growth in Bulgaria, which started to pick up after
the two consecutive domestic crises in 1991 and 1996-1997. The share of
value added in the sector to the total value added in the economy is an
indicative measure of the supply of construction in the economy. According
to the United Nations Statistical Division data, the share of the construction
sector in Bulgaria dropped from average 8.3% in 1970-1989 to 4.5% in
1991 and then further to 2.7% in 1997 (Figure 1). By the end of the 1980s,
a higher share of construction in the total value added was common for
most centrally planned economies in Europe, and in the beginning of the
transition period there was a slump in the construction activity. However
for most NMS the construction activity recovered to around 6-7% of total
value added quickly after the beginning of the transition and remained
at these levels until the end of the 1990s. While in most countries the
share of construction in total value added approaches 6% on average in
the long run, Bulgaria remains in the first quartile in the distribution of the
28 EU member states according to this indicator together with Germany
and Belgium at stable levels about 5% from 2000 to 2004' (Figure 2). As
opposed to Germany and Belgium, in Bulgaria the process of restructuring
of the economy, the underdeveloped infrastructure and the obsolete hous-

! Missing data for significant part of EU before 2000.
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ing stock suggested outpacing growth rates in construction as it was the
case in most NMS shortly after the beginning of their transition period. This
prolonged period of depressed supply is one of the significant differences
between the construction and housing market developments in Bulgaria
and the other CEE countries.

Figure 1: Over a Longer Horizon - Share of Construction in Total Value
Added in Selected CES Countries
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Figure 2: Share of Construction in Total Value Added
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The high rate of owner occupied dwellings in Bulgaria was also a legacy
of the socialist regime (see Table A4 in the Appendix for Distribution of
population by tenure status). In 1990 Bulgaria was among the few coun-
tries in Eastern Europe, where the housing was predominantly private but
the state dominated all related activities. A major part of the dwellings were
state-built or cooperative and especially in urban areas’. The public sector
was the largest developer of new properties and private construction was
represented typically by dwellings in the rural areas constructed by their
owners.

The efforts at the beginning of the transition to transform the housing sector
from state domination into a free market included legislation changes. The
housing market deregulation of 1990 eliminated the involvement of the
state or municipal authorities in the market operations. A change in the
Property Law allowed each citizen in Bulgaria to possess unlimited amount
of real estate. Another inevitable step in the process of transformation was
the halt in public investment in dwellings which was driven by shortage of
financing which imposed significant government budget expenditure cuts.

The economic crisis, the lack of housing finance and the withdrawal of
the state from the development of housing led up to a collapse of resi-
dential construction which was common for Eastern Europe (Palacin and
Shelburne 2005). In Bulgaria the number of newly built dwellings declined
continually from around 65 000 in 1985 and 26 000 in 1990 to less than
7 000 in 1995 (NSI Statistical Yearbook 1985, 1990, 1995).

The development of a functioning real estate market in Bulgaria began
well after the deregulation of the economy and much later than in the
other CEE countries. Factors for the delay were the low income of house-
holds and the lack of a developed banking sector, which was associated
with high cost of financing in both relative and absolute terms. Despite
the highly worn-out housing stock and the deficient infrastructure in the
beginning of the 2000s it wasn’t until 2004 that the share of construction
started to rise from its level of about 5% of total value added. By that time
the outstanding amounts of loans for house purchases had been growing
with rates over 100% from initially very low levels while the interest rates
were following a steady downward trend at the background of sustained
macroeconomic stability.

% According to the NSI Statistical Yearbook 1985, 56% of the newly build homes in 1975 were
state-build, 26% - co-operative housing and 18% - privately build. In 1985 these shares are
respectively 46%, 26% and 28%.
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Figure 3: House Prices
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Thus, although somewhat later, Bulgaria joined the general trend in CEE
countries of revival of the property market, with a sharp increase in con-
struction activity and rapidly growing housing prices in the period before
the 2008 - 2009 global crisis. Only in two years (2004-2005) house prices
doubled and in 2007-2008 grew by another 50%.

In what follows we aim at identifying the possible demand and supply
factors driving house prices. Additionally, we try to summarize the main
changes which have occurred in 2009 due to the global crisis. A remark-
able deceleration in prices in 2006 also attracts attention. For this reason
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we separate the housing boom in the period before the 2008 - 2009
global crisis into two phases covering periods with annual growth rates
exceeding an arbitrarily chosen threshold of 15% (see Figure 4). The first
phase spans between 2003 and end 2005 when prices start growing from
very low levels and reach annual growth of 50% and a second phase of
growth between the end of 2006 and the end of 2008 with a slightly
weaker magnitude.

3.1. Demand Side Factors

The growth in disposable income and the fast development of the banking
sector, which was associated with an improved access to credit and the
decline in interest rates, increased the demand for housing. Disposable
income of households was growing at a high rate and often at double
digit rates in the period before the 2008 - 2009 global crisis. The main
contribution to the growth of disposable income came from the growth
in compensations of employees. Government transfers to the households
and the current transfers to the private sector are the other components
of disposable income which have a significant contribution to its growth in
the period before the 2008 - 2009 global crisis.

Figure 5: Households Real Disposable Income, Annual Growth Rate (Private

Consumption Deflated)
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Mortgage interest rates, were well above 15% in the beginning of 2001
and fell down to below 7% on average in 2006. They were generally fol-
lowing the dynamics of international interest rates as of during the period
before the 2008 - 2009 global crisis, and were strongly influenced by the
increased access to foreign financing and the expansion of the financial
sector. Together with the high growth of all claims on non-financial cor-
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porations and households, mortgage credit volumes also started to rise
rapidly in 2003 and 2004. In response, the BNB implemented a number
of counter-cyclical measures’ to moderate and stabilize the rate of
growth of private sector credit to levels sustainable for the medium run
and not threatening the financial stability. From the beginning of 2005,
implicit credit ceilings were introduced for banks where the growth rate of
credit exceeded a certain limit. The banks which violated the limit had to
maintain additional minimum required reserves. Thus, lending was made
more costly for the banks where credit growth was exceeding the limit.
Moreover, from the beginning of 2006 (but in effect from May 2006) BNB
introduced a progressive scale for determining additional required reserves.
Special attention was paid to the rapid expansion of mortgage credit and
particular measures in this respect were seen as necessary. Such a measure
was a change in the risk weights of mortgage loans, which were to be used
in calculating the bank’s capital adequacy ratio. In the second half of 2006
the BNB gradually lifted all these administrative measures. Although the
exact effect of these measures is hard to be determined, a stabilization of
mortgage credit growth in the end of 2005 and the beginning of 2006 is
visible, which corresponds with BNB’s objectives. Thus, these measures
could have affected the demand for housing through retention of the
amount of the credit supply.

Figure 6: Interest Rate on New Housing Loans (Reconstructed)

(%)
20

T T T
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

= Nominal HICP deflated

2000 2001 2002 2003

? For detailed information on the counter-cyclical measures of the BNB see BNB Annual Reports
2004 - 2006.
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Figure 7: Housing Credit Volume as a Share of GDP

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

B Housing Credit as % of GDP I New housing credit (reconstructed) as % of GDP
Note: Information about the reconstructed series is provided in the Appendix.

Figure 8: Interest Rates and Growth in New Credit for Housing
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The access to financing and in particular the supply of credit and the inter-
est rates are important determining factors for housing demand. However,
the effect of interest rates comes through its influence upon the amount
that prospective house buyer can borrow from financial institution and thus
the effects on the demand for housing can be far from linear. The typical
amount of a mortgage offered by a bank is usually based on the present
value of an annuity, where the annuity is a given fraction of the current dis-
posable income, which is used for mortgage repayments and is discounted
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at the current mortgage interest rate for a horizon equal to the term of the
mortgage. Following the example of Addison-Smyth, McQuinn and O’Reily
(2009) we construct a hypothetical borrowing volume indicator B, :

—(1+R)°
t

where Y, is the nominal GDP as an approximation of the current disposable
income of households, k is the fraction of that income that goes towards
repayments of the mortgage, R, is the current mortgage interest rate and
7 is the duration of the mortgage * Constructed in this way this indica-
tor should better resemble the considerations of consumers who want to
purchase a home. Additionally we can decompose the growth of the hypo-
thetical borrowing volume indicator into growth of income and change in
interest rates. The overall indicator increased rapidly in the period before
the 2008 - 2009 global crisis with steady contribution on the side of the
income and more pronounced acceleration during the first phase, driven
by the decline in mortgage interest rates. The growth in hypothetical bor-
rowing volume notably decelerated starting from the end of the first phase
and came to a halt in the beginning of the second when interest rates
discontinued their decline.

Figure 9: Hypothetical Borrowing Volume
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* More information about the construction of the indicator is provided in the Appendix.
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The increase in income and in the amount that can possibly be bor-
rowed made real estate more affordable for households prior to the first
phase of house prices acceleration as the ratios of GDP to house prices
and hypothetical borrowing volume to house prices indicates (see Figure
10). Although incomes increased and interest rates decreased during the
housing price boom, house prices growth outpaced the growth in GDP
and hypothetical borrowing volume and affordability deteriorated steeply
during the first phase of the housing price boom and remained low
throughout the second phase as well.

Figure 10: Affordability
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An important factor affecting all aspects of the economic development in
the period before the 2008 - 2009 global crisis was the high foreign capi-
tal inflow into the country. The housing market in particular was affected
through various channels. The supply of new housing was boosted through
foreign direct investment in construction and real estate activities and in
the banking sector, increasing the access for credit for non-financial cor-
porations. The FDI in the banking sector had an effect on the demand side
through the mortgage lending channel but probably the major effect of FDI
on the housing market was the indirect one through the overall increase in
income at that time. However, purchases of real estates by foreigners had
direct effect on house prices. As a preferred tourist destination for many
Europeans and with its relatively low housing prices, Bulgaria attracted
large FDI inflows in real estates since 2004. The FDI inflows increased as
percent of GDP after the initial rise in housing prices and the beginning of
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the construction boom, when the quality of the housing stock was quickly
improving.

Figure 11: FDI Inflows by Sectors as % Value Added in the Sector
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Consumer sentiment in the period before the 2008 - 2009 global crisis
seemed to be in line with the fundamentals at least during the first phase.
Their expectations for the financial situation were broadly consistent with
the dynamics of the disposable income. Intent of households to purchase
or build a home in the following year was upward sloping during that
period which corresponds to a gradually increasing demand for dwellings.
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According to this indicator, the peak in demand was in the middle of 2007,
which roughly coincides with the peak in the growth of housing prices. On
the other hand, consumer expectations for their own financial situation
and the overall economic situation in the country were on a downward
trend since the middle of 2005 with the exception of an outlying peak
in the middle of 2007 and did not deteriorate much further as the global
crisis struck. Therefore, probably consumer sentiment was a factor during
the second phase (2007 - 2008) of housing price growth and speculative
demand also had a role in the housing boom as individuals bought housing
not as a consumption good, but rather an investment good as the prices
were steadily climbing.

Figure 12: Consumer Expectations Balance of Opinions
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Figure 13: Consumer Sentiments Balance of Opinions
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Since the beginning of the 2008-2009 global crisis house prices corrected
with 32% from their peak in Q3 2008 only in 2 years and continued to
decline till the end of 2013. The response of disposable income was milder
and more gradual as compensations continued to grow during the global
crisis, but the reduction in employment caused consumer confidence to
drop. Interest rates increased temporarily in 2009 and 2010, but the effect
was much more pronounced in real terms as inflation slowed down signifi-
cantly. As a whole the effect on house prices was much stronger than on
income and interest rates and affordability increased to its levels before
the boom in house prices. Thus the prevailing uncertainty in regards to
future income and employment prospects and the expectations for future
house price reductions had a major effect on demand. Households shifted
their preferences towards mortgage loan repayments, as is evident from
the broadly stable total amount of outstanding loans for house purchase
and the constant low level of new housing loans that is observed since the
middle of 2009.

Data from the Bank Lending Survey, conducted each quarter by the BNB,
point that the demand for housing credit is weak, even though interest
rates have been coming down and overall credit standards for housing
loans have been loosening since the middle of 2010.
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Figure 14: Change in Demand for Housing Loans
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Note: Net percentage balances are calculated by weighting together the responses of those
banks who answered the question. The bars show the responses over the previous quar-
ter. The lines show the expectations over the next quarter. Expectations balances have been
moved forward one quarter to be compared with the actual outturns in the following quarter.
A positive balance indicates that more secured credit is available.

However, Registry Agency data show a slight upward trend in the number
of registered sales of properties since 2010, which is a sign of weak, but

strengthening demand, not necessarily financed through mortgage loans.
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Figure 15: Number of Registered Sales of Properties, Seasonally Adjusted Data
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3.2. Supply Side Factors

With respect to the supply of housing, limited data availability forced us to
gather information from a broad range of indicators. Due to a short sample
for the housing stock we analyze short term statistics on construction pro-
duction, national accounts data on value added in construction and data
on residential investment that provide some broad measures of supply and
show how it reacted to demand. Firm side indicators like profits and costs
shed more light on the misalignment between supply and demand. On
the other hand, information from business climate surveys in construction
provides insight about how expectations and sentiments of firms” managers
as well as competition between firms in the sector evolved throughout the
analyzed period.

There are two separate estimations of the housing stock from the 2001 and
the 2011 census. However, they were declared unreliable by the National
Statistical Institute itself in an ex-post evaluation of the last census. The
data for the housing stock available on an annual frequency since 2004,
shows that both the number and useful floor space of dwellings increased
gradually until 2010. An abrupt jump in the data follows in 2011 when
data was most probably corrected with additional information from the
national census. The overall increase of housing stock in 2010 compared
with 2004 is 2.7% in numbers of dwellings and 3.3% in useful floor space.
Newly built dwellings data show gradual decrease from 2010 on in number
of dwellings and from 2009 on in useful floor space, which corresponds
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with the decrease in newly issued permits’ for residential buildings starting
from 2008.

Figure 16: Housing Stock
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* A building permit is an authorization to start work on a building project, and as such is the final
stage of authorization prior to the start of work. The objective of building permits indices is to
assess the development of construction activity. Source: NSI
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Newly Built Dwellings Completed
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Figure 17: Newly Issued Permits for Residential Buildings
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Another indirect indicator for the supply of housing is the data for cosn-
truction activity from the short term business statistics and the national
accounts (Figure 18). This construction production index covers both con-
struction of residential buildings and civil engineering. According to this
indicator, supply of new buildings maintans constant growth rates in the
period before the 2008 - 2009 global crisis. However, National Accounts
data (which also takes into account civil engineering) shows acceleration
in supply from the end of the first phase on. We considered also a more
imperfect measure of housing supply, by constructing quarterly series for
residential investment from the final use method of the national accounts
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through interpolation of annual data. In general, data confirms that supply
of housing reacts with a lag to changes in demand and price dynamics are
leading for the supply. Nevertheless, in between the two phases a feedback
effect possibly had a downward pressure on prices. On the other hand, it
is worth noting that the construction production index started declining
about a year earlier, around Q1 2009, compared to the other two supply-
side indicators, which points out that the short-term statistics are leading
the national accounts data.

Figure 18: Construction Production and Housing Investment
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As supply was not able to react as quickly on the rise in demand, profit-
ability in the construction sector increased and the value added deflator for
construction was outpacing both the value added deflator for the whole
economy and the construction cost index. The latter encompasses both
expenditures on labour and input materials and in the period before the
2008 - 2009 global crisis commoves together with the total economy
deflator.

216



Analysis of the Housing Market Developments and the Underlying Macroeconomic ...

Figure 19: Value Added Deflator and Construction Cost,
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Decomposing the annual growth rate of the value added deflator in con-
struction into unit labor costs, unit profit and unit (net) tax reveals that the
misalignment between supply and demand was quite significant during the
first phase of the housing price boom. It is evident that the strong growth
of the value added deflator in construction was due to the high contribu-
tion of the unit profit component rather than the unit labor cost. The latter
was more aligned to the one observed for the whole economy, while the
former points out to an excess demand. This misalignment is much more
pronounced in the first phase of the housing boom, but persists until the
beginning of 2009.
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Figure 20: Contribution to Value Added Deflator Annual Growth HP Filtered
(Lambda=10)
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Moreover, as profit margins in the sector increased relative to the ones
for the whole economy, managers of surveyed construction firms pointed
that higher competition is a significant factor limiting the business activ-
ity. According to this indicator, competition in the sector increases when
growth rate of profitability in the sector accelerates above the average for
the economy levels.
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Figure 21: Profitability and Competition in Construction
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Lastly, it is important to point out that during the second phase of the hous-
ing boom, up until the beginning of the global crisis, the business activity
surveys for the firms in construction show overly optimistic expectations
about the future business activity and housing prices. This leads to the
conclusion that expectations of economic agents both on the demand and
supply side were an important factor for the second phase of the housing
boom and much less so for the first phase. Therefore, it is plausible to
speak of a housing bubble, since the decisions of firms were based on
unrealistic expectations that the housing boom will continue indefinitely,
despite the fact that in 2008 profit margins were already quickly shrinking
and mortgage interest rates were starting to go up. Some of these expecta-
tions might have been based on the assumption that the global crisis would
not affect Bulgaria as much as other EU member states, but they were
proven wrong as decline in external demand and a deceleration in capital
inflows quickly followed the collapse of Lehman Brothers in September
2008 and domestic economic activity declined as well.
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Figure 22: Expectations of Firms in Construction

100

80-

HP filtered (lambda = 10)
60-

401

204

N

-20

—— T
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
I Phase 1 = Price Expectations in Construction

I Phase 2 ——  Expected Business Situation in the next 6 months

The business climate expectations play an important role in the formation
of housing market trends. Since the outbreak of the global crisis, there is
a pronounced downward shift in the overall confidence indicator of the
construction sector with a weak trend of improvement since the second
The business climate expectations play an important role in the formation
of housing market trends. Since the outbreak of the global crisis, there is
a pronounced downward shift in the overall confidence indicator of the
construction sector with a weak trend of improvement since the second
quarter of 2012. Price expectations over the next 3 months have remained
stable in 2013 pointing to an expected slight decrease in prices. Building
activity in construction sector was assessed by managers as continuing to
decline, though at a decelerating rate.

Since the beginning of 2011, the number of issued building permits has
stabilized on a low level, after a period of decline between the end of 2007
and the end of 2010. Newly completed residential buildings experienced
a slight recovery in the course of 2011, but continued falling on an annual
basis since Q1 2012. The construction production index generally follows
with a lag the building permits dynamics and has been declining on an
annual basis since end-2008 until present, with the exception of a tem-
porary stabilization in 2012. These developments point out to a stagnant
supply.

Profits in construction also corrected downward after the beginning of
2009. The decline in the value added deflator for the construction sector
during the 2008 - 2009 global crisis was higher than for the total economy.
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Firms in the sector maintained lower increase in labor costs through larger
reduction in employment and decreased significantly the gross operating
surplus. The number of firms in the sector had decreased by 20% from
2009 to 2013 according to preliminary data from the structural business
statistics. In this period value added declined by 31% in current prices
and 22% in constant prices. Reduction in employment started even a year
earlier and from 2008 to 2013 40% of employed were dismissed.

3.3. Preliminary Conclusions

Several conclusions can be drawn on the basis of the gathered data. During
the first phase the increase in income and reduction in interest rates stimu-
lated demand for housing; the high demand in turn, combined with the
insufficient supply (before the first phase) allowed firms to increase sig-
nificantly their profit margins. Most likely, the slowdown in property price
growth in 2006 cannot be attributed to factors on the side of domestic or
external demand, but rather to the dynamics of credit supply, mortgage
interest rates and housing supply. During the second phase of the boom
external demand for real estate (FDI) also had a significant effect on prices.
An improvement in expectations was observed during the second phase,
pointing to possible subjective factors pushing house prices above their
fundamental values and causing a bubble on the real estate market.

With the outbreak of the global crisis house prices corrected rapidly under
the declining demand, driven by households’ sentiments and the halt in
external demand. On the supply side, the continuation of on-going projects
postponed the decline in production for several quarters, but firms started
to limit labour costs and observe a decline in profit margins in 2008 with
the deterioration in confidence in the sector.

As of 2014 the weak real economic growth, the high level of unemploy-
ment and the uncertainty in regards to future income can be viewed
as some of the major demand-side factors for the continuing decline in
housing prices since the onset of the global crisis. Furthermore, there is
a prevailing preference for mortgage loan repayment by households, as
is evident from the broadly stable total amount of outstanding loans for
house purchases and the constant low level of new housing loans that is
observed since the middle of 2009, even though interest rates have been
coming down and overall credit standards for housing loans have been
loosening since the middle of 2010.
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4. Data and Methodology for Estimation
of Overvaluation

The preferred approach for estimation of house price misalighment is to
find a stable long-run relationship between house prices and some funda-
mental driving factors, around which house prices fluctuate in the short
run. We choose to use a vector error correction model, designed to deal
with the dynamic fluctuations of housing prices around their long-run
trend because of the non-stationarity of the variables of interest and the
existence of a cointegration relationship between housing prices and the
domestic demand indicator - hypothetical borrowing value. We arrive at
a stable long-run relationship after testing numerous specifications, which
reveals the size and persistence of the misalignments of observed housing
prices from their fundamental level. It also provides enough information
to make a guess about the expected future developments on the housing
market.

Based on the investigation of the historical development of the Bulgarian
housing market we arrived at three main factors affecting the house prices,
for which we have statistical indicators. These factors are domestic demand
for housing, foreign demand for real estate and the supply of housing.

On the demand side we have taken two measures for income: gross
domestic product and disposable income. Disposable income is calcu-
lated as the sum of the wage bill of employed (wages of self-employed
persons are approximated by wages of employees), imputed rent of owner
occupied dwellings, government transfers to the households, net current
transfers of the private sectors, compensations of employees paid by non-
residents and net of personal income tax and social security contributions
paid by the employees. The credit market indicators that we used were the
reconstructed nominal interest rate on housing loans and the reconstructed
new business housing loans (see the appendix) and the quarterly change
of the outstanding volume of housing loans as a measure of the credit
activity of banks, alternative to the one reconstructed by us. Theoretically,
population is one of the main factors, driving fundamental house prices
and is also one of the considered series. In the case of Bulgaria, population
decline should have had negative effect on property prices, but it is unclear
whether such an effect could be identified in such a short and volatile
sample such as ours.

Additionally, as a demand side indicator the hypothetical borrowing value
constructed following the example of Addison-Smyth, McQuinn and
O'Reily (2009) was used. The aim of including this indicator was twofold.
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First, to account better for the non-linear effects of interest rates on the
amount that an individual can afford to pay on a house. This indicator
should capture in a better way the decision making considerations of
consumers, compared to the indicators used for its construction taken
separately. The second purpose was to arrive at a more parsimonious
specification of the model combining the income and interest rate effect
in one variable which has been proven to be crucial in our case after using
more than three dependent variables in our ECM/VECM specifications did
not yield robust results.

Our external demand proxy is foreign direct investment in real estate taken
from the balance of payments statistics. Foreign direct investment in real
estate data is available since 2004 when foreigners were allowed to pur-
chase real estates in Bulgaria. We extrapolated the series for the period
2000-2003 on the basis of the data for FDI in real estate, renting and busi-
ness activities, which were very low at that period.

On the supply side our main indicator was the construction production
index for construction of buildings. The share of value added in construc-
tion in the total value added for the economy was also used in several
specifications, even though we understand that it encompasses not only
the construction of residential buildings, but civil engineering as well. We
also constructed a measure for residential investment (although this is more
of a demand side indicator) by taking the available data on annual shares of
residential investment to gross fixed capital formation and applying them to
the quarterly series for gross fixed capital formation. Thus, we interpolated
annual data to get quarterly series using the gross fixed capital formation
quarterly profile. From the business climate survey in construction we also
used the expectations of managers of firms in construction for the future
economic activity and selling prices in the next 12 months.

Models for house prices were tested both in nominal and in real terms.
To construct real terms indicators the following deflation procedure was
applied. House prices were deflated by HICP index, GDP by GDP defla-
tor, mortgage interest rates by the annual rate of HICP inflation, FDI in
real estates and new housing loans by the house price index. Additionally,
income was considered both in absolute value and per capita. All variables
were seasonally adjusted and taken in natural logarithms. Most series start
in Q1 2000 and end Q2 2014, which provided us with 58 observations. As
we aim at finding cointegration relationship, all variables were first tested
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for unit roots (see the appendix). Phillips-Perron test suggests that all indica-
tors are first order integrated.’

By testing different specifications we have arrived at an error correction
model of house prices (HP), hypothetical borrowing value (HBV) and
foreign direct investment in real estate (FDI). Factors on the supply side
rarely entered significantly or with the expected negative sign in any of the
specifications tested. Granger causality tests between housing prices and
supply-side factors confirmed that the supply is always lagging behind the
movement of prices. Therefore, this in a way confirms that if the supply was
a driving factor for the housing market, it was only so for a short part of the
sample between the two identified phases of housing price growth.

Johansen method for cointegration testing suggested one cointegration
relationship between the variables with deterministic trend in the data,
which is significant only for HBV. Tests for weak exogeneity further show
weak exogeneity of HBV and FDI, which we also find plausible, given that
both were driven by external factors. Income, interest rates and FDI were
determined by the overall economic development in the country and,
especially prior to the global crisis, by the international economic conjunc-
ture. Estimated cointegration relationship and further details for the model
are given in the appendix.

5. Results

The developed VECM model estimates house price levels which are in line
with the factors included in the model - income, mortgage interest rates
and foreign demand for real estate. These levels are usually referred to
as fundamental or long-term house prices, but with the following caveats.
They cannot be called equilibrium prices as effects on the side of supply
could be nontrivial and part of their dynamics is also cyclical. However,
they are informative and useful as they show (keeping in mind the possible
limitations of the model) to what extent the dynamics in house prices are
caused by the factors included (income, interest rates and FDI).

®Three types of unit root tests were used in this analysis: the Augmented Dickey-Fuller Test, the
Kwiatkowski-Phillips-Schmidt-Shin Test and the Phillips-Perron test. All three types of tests gave
comparable results, which led to the decision to report only the Phillips-Perron results in full.
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Figure 23: Estimated House Prices Misalignment
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The estimated model suggests that during the first phase of rapid growth
property prices were broadly in line with the increase in income and
the reduction of interest rates. Between the two phases of housing price
appreciation that we identified there was a housing price undervaluation,
which is not explained by the fundamental factors in the model, i.e. house-
hold income and mortgage interest rates. Most likely it was driven by the
increased investment in construction which was prompted by the outpac-
ing growth in profitability in the construction sector during the first phase.
The constraining measures for credit growth, which limited the growth of
mortgage credit are most probably another factor for the undervaluation
in 2006.

During the second phase the withdrawal of the administrative measure
limiting the credit growth and the large FDI inflows allowed once again
acceleration in house prices. Around the end of the second phase there
was a significant overvaluation of about 20 percent, which can be attrib-
uted to the inflated expectations of economic agents for housing prices
and future income. Therefore, there is evidence for a housing price bubble
during the second phase of housing price growth, since the overvaluation
in housing prices during that period cannot be explained by fundamentals
alone.

Moreover, the model suggests that during the global crisis, the fundamen-
tal house prices declined and in the first quarter of 2010 they were around
30 per cent below their peak value from Q1 2008. The reduction in the
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model-determined house prices was driven by the slowdown in the growth
of income and, subsequently, its decline and the increase in interest rates in
combination with a rapid decline in foreign demand for real estate. Agents
quickly corrected their expectations and actual house prices corrected as
well. As of 2014 housing prices were very close to their fundamental value,
which means that there was no significant over- or undervaluation.

Interestingly, the juxtaposition of the estimated house prices misalignment
and the indicator for consumer intention to purchase or build a home
shows that indeed households’ intentions were growing in the period
when house prices were undervalued from the middle of the first phase
of house prices acceleration until the middle of the second phase (Figure
24). Consumers’ intentions started to decline in the middle of 2007, well
before the outbreak of the global crisis, suggesting that consumers started
to assess housing as overvalued. The indicator has started to improve since
the beginning of 2011 as house prices came closer to and even beneath
their fundamental values, probably partly driven by the continued improve-
ment in housing affordability.

Figure 24: House Price Misalignment, Consumer Sentiments and Affordability
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6. Conclusions

Like most countries in Europe and all NMS, Bulgaria experienced construc-
tion boom prior the global crisis and a sharp correction in house prices
and construction activity after that. Given the limitations of data available
for the housing market in Bulgaria, a reasonable explanation of house
price dynamics can be achieved by the model proposed. It exploits the
cointegration relationship between house prices, hypothetical borrowing
volume, which is constructed on the basis of income and mortgage interest
rate, and FDI in real estate, which is our indicator for foreign demand for
housing. We argue that after a prolonged period of suppressed housing
market the first phase of housing market boom, from the end of 2003 to
the end of 2005, was driven by higher income and decreasing interest
rates. The limited supply of new housing created conditions for demand
side pressures on housing prices, since the response of supply occurs with
a lag. On the other hand, the significant increase in the profitability in the
construction sector stimulated construction activity in the following years.
This, together with the measures aiming at constraining the fast growth
in mortgage credit helped to cool off the housing market temporarily in
2006 before a second phase of house price acceleration. According to our
model, during this period housing was undervalued for the observed levels
of income, interest rates and foreign demand. Households also continued
to improve their assessment for the appropriateness of house purchases.
The second phase continued until the end of 2008 and was caused by
the high foreign demand and overly optimistic expectations of economic
agents for the future housing prices. Thus, there is evidence of a housing
bubble during the second phase of housing price growth, since the funda-
mentals alone cannot explain the housing price dynamics. By the end of
2008 house prices were overvalued by about 20% and started correcting
downwards rapidly with the deterioration of business sentiments. Although
the affordability of housing improved after the 2008 - 2009 global crisis
compared with the period of housing boom, high unemployment and the
uncertainty about future income and economic developments reduced
housing demand and households shifted their preferences towards mort-
gage loans repayment. Firms in construction sector also reduced their
profit margins and shed significant part of their employment. As of 2014
house prices are estimated as being aligned with income, interest rates and
foreign demand.

If the upward trend in household income and the downward trend in
interest rates on mortgage loans continue, the demand for housing can
be expected to recover further. Construction activity will probably remain
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depressed until a more substantial rise in prices is observed. Therefore, the
increase in demand for housing can be expected to bring an increase in
housing prices in the medium term, in the absence of increase in supply.
On the other hand, the low yield and interest rates environment and
the expectations for an increase in housing prices and rents, can lead to
increase in speculative demand for housing as well. In the long term a cor-
rection from the supply side can be expected, due increase in prices and
profit margins. This expected upturn will be more tamed in the absence
of FDI inflows, compared to the housing boom of 2003-2008. In light of
these expectations, no significant overvaluation can be anticipated in the
medium term.
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Appendix

A1. Reconstructed Data on Interest Rates and Loans

A break in interest rates statistics in Bulgaria in the beginning of 2007
causes additional difficulties in analyzing and modeling housing market
developments. Prior to 2007 data for interest rates on new business hous-
ing loans is available only for loans in BGN, while in other currencies data
is available on an aggregated level - for all long-term loans of households.
Long-term loans are defined as loans with maturity one year and longer.
We should also note that in 2007 the definition of new business loans was
changed.

We reconstructed the data for interest rates on housing loans weighted
for all currencies before 2007 based on some necessary and somewhat
arbitrary assumptions. To weight the interest rates we need to construct
time series for new business long-term housing loans in foreign currency
on the basis of the available data for total long-term new business loans
to households in foreign currency. We assume a constant share of 80%
of housing loans in all long-term loans to households in foreign currency
as this is their share for 2007 (the first year for which data is available).
Monetary statistics data for the change in the outstanding volumes of loans
also confirms that housing loans were the major part of all long-term loans
to households in foreign currency.

Next, we make an assumption for the spread between interest rates on
housing loans in foreign currency and consumption and other long-term
loans to households in foreign currency. We again assume that the spread
observed in 2007, 1.37 p.p., was the one in the period from 2000 to 2006.
Having data on the weighted interest rate on long-term loans for house-
holds prior to 2007 and the reconstructed new business loans we construct
series for interest rates on housing loans in foreign currency and the overall
weighted interest rate on housing loans.
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Interest Rate Statistics Data - Long-term Loans to Households - New Business,
Quarterly Data, BGN mlin.
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Interest Rate Statistics Data - Interest Rates on Long-run Loans
for Households in Foreign Currency for New Business, Quarterly Weighted
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A2. Population

To calculate indicators like income per capita, a population data with quar-
terly frequency was needed. The official statistics on population, however,
show drastic changes in demographics in the years of national census,
which maybe is an indication that the standard means for yearly estimation
of the population, used by the statistical office, cannot resemble the fast
shrinkage of the number of individuals. One possible reason for this might
be the unregistered emigration outflows. In our research we preferred to
rely solely on census data and the available forecast for 2015 and to inter-
polate the data for the years in between. This procedure gave us smoother
population data, without drastic changes in demographic dynamics, as one
would typically expect to be observed. As a next step, the smoothed popu-
lation data was additionally interpolated to a quarterly frequency using the
Boot-Feibes-Lisman method.
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A3. Hypothetical Borrowing Value

Several specifications of the hypothetical borrowing value indicator have
been tested. As a measure of personal income we have used both GDP
and disposable income, both total and per capita, calculated with the
smoothed population series (see appendix A2). Three different durations
were also assumed for the mortgage loans - 20, 25 and 30 years. In terms
of dynamics all tested specifications show similar results independent of
the duration. GDP based indicators have significantly more pronounced
reaction during the 2008-2009 crisis, and per capita indicators give slightly
higher growth rates on average. Our preferred measure at the end is the
hypothetical borrowing value indicator based on GDP per capita with dura-
tion of the loan of 25 years.

Hypthetical Borrowing Value
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Hypthetical Borrowing Value - Annual Growth Rates
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Table A1: Unit Root Phillips-Perron Test

Adj. t-statistics

Level First diff.
HO: Variable has a unit root Sample | Sample | Sample | Sample
2000q1- | 2004q1- | 2000q1- | 2004q1-
20142 | 2014q2 | 2014q2 | 2014q2
House prices -1.47 -2.94%**
Real house prices -1.33 -3.48 ***
Hypothetical borrowing value -2.38 -4.34 ***
FDI in real estates -1.45 -2.38 -3.70 *** | -3.15 ***
FDI in real estates, house prices deflated -1.44 -2.08 -4.49 *** | -3.89 ***
Gross domestic product -2.46 -3.79 ***
Gross domestic product per capita -2.53 -3.53 ***
Real gross domestic product -2.34 -2.65 ***
Real gross domestic product per capita -2.46 -2.40 **
Housing interest rate -1.96 -3.89 ***
Real housing interest rate -2.09 -4.69 ***
New housing loans -2.52 -3.79 ***
New housing loans, house prices deflated -2.88 * -4.67 ***
Construction production -1.69 -2.44 ***
Share of value added in construction -1.67 -11.05 ***
Test critical values:
1% level -3.55 -3.60 -2.61 -2.62
** 5% level -2.91 -2.93 -1.95 -1.95
*10% level -2.59 -2.60 -1.61 -1.61

Note: Unit root tests on variables are done with automatic lag length selection based on SIC, for vari-
ables in levels constant is included in the equation. The Hypothetical borrowing value was also tested
under the assumption of deterministic linear trend and the test again suggested that the series is I(1). FDI
in real estates was additionally tested for unit roots on the shorter sample 2004-2014q2 as for 2000-2003
there are no official data and the series was extrapolated.
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A4. The Model

We have followed the Hendry and Juselius (2000) procedure to construct
our model. Both Schwarz information criterion and Hannan-Quinn informa-
tion criterion suggested inclusion of 3 lags in a VAR model of variables in
levels (HP, HBV, FDI). Under the assumption of linear deterministic trend in
the data trace test and maximum eigenvalue test indicate one cointegration
relationship (Table A2). Tests on significance of the variables in the relation-
ship and weak exogeneity suggest that all three variables are significant
and only house prices correct to the estimated long-run relationship (with
error-correction term of -0.23). Residual test for normality was passed.
White heteroscedasticity test rejected residual homoscedasticity at 0.05
critical value but Rahbek et al. (2002) have shown that the cointegration
rank tests are robust against moderate residual ARCH effects. LM autocor-
relation test also showed first order serial correlation in the residuals. As
OLS estimate of the cointegration vector should still be consistent even
in the presence of serial correlation (Hamilton (1994) we find our model

appropriate for illustrative purposes. The estimated cointegration equation
is given in Table A3.

Table A2: Cointegration Tests

Hypothesized Trace 0.05 ks 0.05
Moy off el Eigenvalue Statistic Critical | Prob.** | Eigen Critical | Prob.**
: Value Statistic | Value
None * 0.383 36.982 | 29.797 | 0.006 26.589 21.132 0.008
At most 1 0.141 10.393 | 15.495 0.252 8.366 14.265 0.343
At most 2 0.036 2.028 3.841 0.155 2.028 3.841 0.155
Table A3: Cointegration Vector
Cointegration equation
1
HP
-0.31
HBV
(-0.05)
-0.16
FDI
(-0.02)
Constant -1.91

Note: Standard errors in parenthesis
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Table A4:
Distribution of population by tenure status

2005 |2006 (2007 (2008 |2009 |2010 (2011 (2012
(Owner 85.4|85.4|876|87.1|86.8|869|87.2|87.4
(Owner, with mortgage or loan 23| 23| 25| 99| 93| 18| 15| 2.0
hoowurs‘ii; Tsa(;”“ta”di"g mortgage or 83.1|83.1|85.1|77.3| 77.5|85.2| 85.7| 85.3
[Tenant 146 14.6|124(129|13.2|13.1| 12.8| 12.6
[Tenant, rent at market price 3.0| 3.0 23| 1.6 20| 2.1 1.7 1.3
[Tenant, rent at reduced price or free 116 11.6]10.111.211.210.9| 11.1| 11.3

Source: Eurostat
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Abstract. The paper estimates a Phillips curve type relationship for the Bulgarian
economy in a setup that takes into account the simultaneous interaction between
inflation, output and unemployment. Using a state space model estimated with
Bayesian methods on quarterly data from 1999 to 2015, we assess the cyclical
developments in unemployment and output, and identify the main drivers of
inflation over the period. Compared to other methods such as univariate filtering
or production function approaches, our methodology enables the combination of
information from different time series and admits a structural interpretation of the
results in terms of the underlying shocks.

Pe3tome. N3caegBanemo ouennBa 3aBucumocm om Buga Ha KpuBama Ha Duaunc
3a 6bAazapckama ukoHomuka 8 Habop, koumo B3ema npegBug egHoBpemeHHomo
B3aumogetcmBue mexkgy uHprauuama, npouzBogecmBomo u 6e3pabomuuama.
M3noa3B8altku npocmpancmBeH mogea Ha cbcmoaHuemo, oueHeH ¢ batecoBu me-
mogu 63 ocHoBa Ha mpumeceuHu gaHHu 3a nepuoga om 1999 2. go 2015 2., Hue
onpegeAame UUKAUYHAMAa guHamuka Ha 6e3pabomuuama u npouszBogcmBomo u
ycmanoBaBamme ocHoBHume gBukewu cuau Ha uHPAAUUAMA NPe3 MO3U Nepuod.
B cpaBHerue ¢ gpyau nogxogu, kKamo egHOMEPHOMO (huampupaxe uau npou3Bog-
cmBeHama yHkuyua, Hawama memoguka gaBa Bb3moxxHocm ga ce kombuHupa
UHbopMaUUAMa OM PazAUYHU guHamudHu pegoBe u gonycka cmpykmypHa uH-
mepnpemayua Ha pe3yamamume, Wo ce omHaca go ocHoBHume wokoBe.
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Introduction

The historical analysis of cyclical developments in the Bulgarian economy
faces challenges if traditional methods like univariate filters or a produc-
tion function approach are used. Due to country-specific factors like the
transition to a market economy and the consequences of bad economic
policies in the mid-1990s, Bulgaria went through a period of relatively high
inflation coupled with high unemployment and, likely, an increase in struc-
tural unemployment in the period 1999-2003. This suggests that at the
time there was a slowdown in potential output growth and a significant
negative output gap. However, results from conventional univariate filters
contradict this view and simple Phillips curve models focused solely on the
relationship between output and inflation cannot explain the developments
in this period and fit them with the more recent history. This underscores
the importance of modelling the interaction between inflation, output and
unemployment simultaneously to obtain a unified picture of the observed
developments.

This paper aims to contribute to filling the above gap by analysing the
factors that influence inflation dynamics for the Bulgarian economy and
model the relationship between inflation and measures of business cycle
fluctuations in the framework of a Phillips curve type relationship. This in
effect allows us to obtain estimates for the output gap and the natural
level of unemployment, using other relevant economic information. For
that purpose we use a state space model with Kalman filter, based on the
methodology of Benes et al. (2004, 2010). The model is estimated using
Bayesian methods to allow for the inclusion of prior information and to
alleviate the potential drawbacks from using a relatively short sample. The
inclusion of external supply-side shocks to affect directly inflation and the
use of model-consistent inflation expectations and hard anchoring are
important features of the model. More generally, our methodology enables
a structural interpretation of the results in terms of the underlying shocks.

The model results are compared to the output of the simple HP filter. It is
expected that the state space model will give more reliable estimates of
the output gap, especially in regards to the period of 2000-2003, when
high inflation is coupled with high unemployment in the context of a post-
recession recovery. Furthermore, the state space model can be employed
in medium and long-term growth forecasting, in addition to uses related
to the analysis of the cyclical position of the economy. Results from such
forecasting exercises can also be used in order to formulate appropriate
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expectations about indicators relevant to economic policy like the cycli-
cally-adjusted budget deficit and the gross government debt.

We find a significant negative output gap during the period 2000-2003,
in line with the high unemployment at the time, but despite high inflation,
which would traditionally be associated with an overheating phase of the
business cycle. In contrast, HP filter estimates point to a negative output
gap close to zero during the same period. During the period 2003-2008,
as well as during the recession period after 2009, estimates of the output
gap are similar to the ones obtained using the HP filter. In regards to the
characteristics of the Phillips curve relationship, we obtain a low estimate
of the elasticity of inflation to demand. According to our results, shocks in
oil prices and other international commodity prices are more important for
inflation dynamics than demand. The historical decomposition of inflation
dynamics reveals that other cost push shocks, not explicitly included in
the model, matter the most for inflation dynamics during periods of high
inflation. Such cost push shocks are difficult to specify precisely but they
probably combine spill-overs from administrative price changes to core
inflation, the dynamics of labour costs and dynamics of housing prices and
their effects on consumer price inflation. Our results seem to be consistent
with other empirical studies on the drivers of inflation done in the recent
years (IMF (2015), lossifov and Podpiera (2014)).

The paper is structured as follows. In the next section we provide a concise
overview of the literature and recently used empirical methods. Follow-
ing that, we justify the selection of a specific approach and describe the
details of the methodology and the dataset used for the estimation. The
subsequent section presents and discusses the results obtained. Finally,
conclusions arising from the work are formulated.

Literature Overview

The relationship between measures of inflation and real variables at the
macroeconomic level has always been of special interest in economics.
While traditionally such relationships are referred to as Phillips curves,
the notion has long surpassed the original Phillips (1958) study of money
wages and unemployment to include real marginal costs, output gaps or
unemployment gaps on the real side and various inflation indicators on the
price side.
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Starting from the seminal Phillips (1958) paper, the thinking on the Phillips
curve-type mechanisms has undergone several transformations (see Fuhrer
et al. (2009) for a more detailed account of this evolution). The initial
interpretation of the Phillips curve as embodying a permanent trade-off
between inflation and unemployment and hence implying that monetary
policy could have long-term effects was criticized in the 1960s. In several
influential papers Samuelson, Solow, Friedman and Phelps (Samuelson and
Solow (1960), Friedman (1968), Phelps (1978)) argued that such a trade-off
was valid only in the short run, thus limiting the usefulness of monetary
policy measures to the near term only.

The advent of the rational expectations paradigm in the 1970s brought
about a further strengthening of the initial criticism. A classical rational
expectations model would imply not only a short-term role for monetary
policy but would additionally require policy actions to surprise economic
agents in order to have any effect at all. Results of this type are discourag-
ing when taken at face value but they critically hinge on the assumption of
price level flexibility, which is dubious from an empirical standpoint.

The need to square the assumptions of rational expectations models with
empirical evidence spawned a body of literature trying to incorporate vari-
ous forms of price inertia in a rational expectations framework. Introduc-
ing such rigidities ultimately makes the models more plausible and also
reasserts a (temporary) role for monetary policy. The contributions in this
strand of the literature are too numerous to review here but two studies
are noteworthy as they play an important part in microfounded models
with a Phillips curve to date. Calvo (1983) introduced a mechanism of
time-dependent pricing under which firms in each period are constrained
to stick to their current price with a certain probability. Rotemberg (1982,
1983) pursued the idea of state-dependent pricing and developed a mech-
anism under which firms pay an adjustment cost dependent on the extent
of price change whenever they update prices. Both models have practically
identical implications at the macro level and in a sense may be seen as only
differing in the interpretability of their microfoundations by virtue of the
different choice of modelling the price rigidities.

Starting from the second half of the 1980s and continuing through the
1990s, the literature on the Phillips curve took essentially its modern-day
form by branching out in two directions. Gordon (2009) provides an
excellent account of these developments and colourfully refers to the two
branches of the bifurcation as the “left and right fork in the road”.
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One branch followed up on the rational expectations construct with rigidi-
ties and strove to deepen further its microfoundations, ultimately incorpo-
rating the Phillips curve into a full-fledged DSGE-type model. The resulting
Phillips curve specification - whether embedded in a DSGE model or taken
as a standalone object for estimation - is commonly referred to as the New
Keynesian Phillips Curve (NKPC). This is Gordon’s “right fork in the road”.

The other branch (“the left fork in the road”) took a more empirical lean
from the start and postulated a Phillips curve formulation comprising three
sets of factors: inertia, demand factors and supply factors. Inertia is tradi-
tionally captured by lagged values of the inflation rate, demand factors are
taken on board by means of current and lagged values of a gap-type meas-
ure (the deviation of unemployment from its “natural” level) and supply
factors include current and lagged values of variables such as oil and food
prices, real exchange rates or price control dummies. This approach is typi-
cally referred to as “the triangle model” (see Gordon (1998) for a typical
implementation).

There is no consensus on the issue of which branch provides a more
appropriate specification in terms of empirical performance. Indeed, the
literature seems to have settled on the view that the NKPC and the triangle
model perform differently in different historical episodes and hence both
have their place in empirical applications. As a general guideline, however,
the NKPC can be viewed as an appropriately restricted version of the
triangle model and hence can be employed when there is evidence that
these restrictions are plausible for the particular case in point or when the
ultimate goal is to develop a larger microfounded model. In contrast, the
triangle model seems more appropriate for situations where there is no
convincing prior information justifying the imposition of particular restric-
tions and hence a more flexible specification is warranted.

More recent empirical work based on the “right fork” approach uses sev-
eral extensions of the specification of the NKPC to bridge the gap between
the theory and the data. In their influential paper, Gali and Gertler (1999)
extend the theoretical framework by allowing for a fraction of firms to use
a backward-looking rule of thumb to set prices. In this way they developed
a “hybrid” NKPC model that accounts for inflation persistence, which is
observed empirically. Other studies, including Gali and Lépez-Salido
(2001), Balakrishnan and Lopez-Salido (2002) and Batini, Brian and Ste-
phen (2005) augment the production function by including an imported
intermediate goods input, which takes into account supply-side shocks
related to international prices of commodities.
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Due to the assumption of rational expectations in microfounded models,
estimating the NKPC poses the problem of endogeneity, which arises from
possible correlation of the errors from the model with the regressors. Since
in this case the ordinary least squares (OLS) estimates of the parameters
in the estimated equation might be inconsistent, the standard approach
is to use instrumental variables to eliminate the correlation. There are
many different approaches to using instruments to eliminate the effect of
variable and residual correlation. A common practice in empirical research,
including Gali and Gertler, is to estimate the NKPC model with the General
Method of Moments (GMM) estimator.

When following the “left fork” approach a crucial step in modelling a Phil-
lips curve relationship is estimating the unobservable variables that capture
the state of the business cycle like the output gap or the unemployment
gap. The most common method for estimation that has been used in the
past decade is the univariate Hodrick-Prescott filter, which however has
some significant limitations like the end-point bias and the fact that the
estimation in the long-run is not robust to the introduction of new observa-
tions. Additionally, univariate filters do not take into account other relevant
information, except the one contained in the series that is being filtered,
which is another considerable setback.

In order to overcome these disadvantages, Benes et al. (2004, 2010)
employed a methodology of measuring potential output and the output
gap that makes use of the empirical relationships between relevant
variables like the actual and potential GDP, unemployment, inflation and
capacity utilization in the industry within the framework of a simple mac-
roeconomic model. The model provides a multivariate filter, which can be
adapted to many countries and is flexible in a way that it allows for the
framework to be refined and more information added.

The most basic version of the model (Benes et al. 2010) is described and
discussed below. The model equations are presented in two groups: Identi-
fying relationships and laws of motion for equilibrium variables.

Identifying Relationships

why = They + By + 020 — Y1) + e (1)
U = Grupq + Grye + & (2)
¢t = kiceq H Koy + &f (3)
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Laws of Motion for Equilibrium Variables

Equilibrium unemployment or NAIRU

Op = Uy + G ==y g — i 2, - Us) + ¢l (4)

where0 67 = (1 —a)GZ, + St (5)
Potential output

Ty = oy = 00, ~ Opy) - U200 lem) L Sy o7 )

where GF = 76% + (1 - 1)GF | + 6" (7)
Equilibrium capacity utilization

Ce = Cp 1+Gt +st (8)

where G€ = (1 - 6)GE ; + £8° (9)
Perceived long-term inflation objectives

TALTE = alTE 4 ¢ n4LTE (10)

Output gap equation
Yt = P1YVe-1 — m(mlt 1 — 4T + & (11)

The group of identifying relationships comprises three equations: a sim-
plified Phillips curve type relationship describing the short-run trade-off
between the output gap (¥¢) and inflation (m4;), adjusted for staggered
prices and speed limit effects - equation (1), Okun’s law type equation
describing the interplay between unemployment gap (U;) and the output
gap - equation (2) and a similar link between the capacity utilization in
manufacturing gap (C¢) and the output gap - equation (3). The three gaps
are defined as deviation of the actual from its equilibrium level.

The laws of motion for the equilibrium variables are presented in equa-
tions (4) through (11). The equilibrium unemployment rate (Uy), which
corresponds to the notion of NAIRU, is allowed to deviate from its fixed
steady-state level (JS5) and follows a stochastic process with both transi-
tory (etU) and more persistent shocks (GtU) and it also depends on the
output gap, which introduces a partial hysteresis effect, as captured in
equation (4). In equilibrium the potential output_(l?t) depends on changes
in the underlying trend growth of potential (G{) and on changes in the
NAIRU - see equation (6). The inclusion of the latter causes short-term
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and medium-term potential growth to vary from the underlying trend
growth of potential in order to capture the impact of changes in the equi-
librium level of employment and the effect of the induced changes in the
capital stock via a Cobb-Douglas production function, in which 8 is the
labour share. On the other hand the equilibrium trend growth of potential
output is not constant and follows serially correlated deviations from its
steady-state growth rate (GY) - equation (7). Equilibrium capacity utiliza-
tion (C;), similarly to the unemployment equation, includes both transi-
tory level shocks (Stc) as well as more persistent shocks in the growth rate
(Gtc), see equation (8). Perceived long-term inflation expectations (7T4%TE),
which follow an adaptive process with revisions to their level of the previ-
ous period - equation (10), enter the equilibrium output gap equation so
that there is a negative effect on demand from inflation deviating from
its target, as presented in equation (11). This recognizes the idea that
monetary policy exerts influence on core inflation through control over
the output gap, which is generally consistent with a variety of monetary
regimes.

To estimate the model Benes et al. employ a combination of the Kalman
filter and the regularized maximum likelihood method following Ljung
(1999). This allows for the definition of prior distributions, which can
prevent parameters from wandering into illogical directions, but is also
important for the estimation of parameters for which actual data can give
little insight. The prior constraints imposed by the method are useful in the
cases where the data set is too limited to provide enough information for
the estimation of the particular variables.

Benes et al. apply their method to a number of countries and conclude that
the multivariate filter estimates of the output gap are much more robust
to introduction of a newer data set with longer time series, as compared
to the univariate Hodrick-Prescott filter. Moreover, the multivariate filter
estimates confirm that the growth rate of potential output can vary substan-
tially over time, in contrast to the more conventional production approach,
which assumes smoothly changing productivity growth. Several studies
have followed the approach proposed by Benes et al., among which Fabi-
ani and Mestre (2001), Sramkova (2010), Bokan and Ravnik (2012), where
the abovementioned conclusions were confirmed.
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Methodology and Data

Since the aims of our study are not only to analyse the factors that influ-
ence inflation dynamics and model the relationship between inflation
and measures of business cycle fluctuations, but also to obtain reliable
estimates for the output gap and the natural level of unemployment, using
other relevant economic information, we believe the Benes et al. approach
is preferable and more appropriate. Specifically, one of the useful out-
comes of the model is a potential output estimate alternative to the ones
derived by a Hodrick-Prescott filter or the production function approach,
which are considered somewhat inferior and lacking in the literature on the
topic (Benes and N’Diaye (2004)).

Model Specification

Several adjustments to the methodology of Benes et al. were made in order
to fit the case of a small open economy with a currency board arrange-
ment, without independent monetary policy, in this framework. The effort
was directed towards arriving at a parsimonious specification, which, how-
ever, would not disregard any important prior theoretical considerations.
First, we introduce external supply-side shocks to directly affect inflation.
The ones that we identify as the most important for Bulgarian inflation
dynamics are the international oil and other import prices and the real
effective exchange rate. These are incorporated in the model similarly to
Apel et al. (1999) by transforming them into shocks relative to inflation by
deflating and standardizing them. In order to accommodate this addition
we reformulate the Phillips curve equation in terms of quarterly annualized
changes instead of annual changes as it is done in the original model by
Benes et al. Secondly we introduce model-consistent inflation expectations
and a hard anchoring element to the Phillips curve relationship. Using
only model consistent expectations resulted in an explosive behaviour
of the model, despite any combination of priors on parameters or residu-
als. Adding hard anchoring improved the model stability significantly and
allowed to keep the model-consistent expectations. This improved the
characteristics of the model compared to a version where some combi-
nation between consumer survey-based expectations and hard anchoring
was used. With these modifications our Phillips curve relationship took this
form:

T = MMemq + Noips + (1= 01 = 1) + BYe + QWemt — Ve2) + Theo Vi Ze—k + £F, (12)
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where z, = (z}, z™, z§)' is the vector of the supply side shocks of respec-
tively the oil price, import prices and the real effective exchange rate, and
the corresponding coefficients are given by yx = (]/]l(,)/}(n, Yi) for k=0 to
2. The variables £, ; and 4 are respectively model-consistent expectation
for one period ahead and the long-run steady state for inflation.

The effect of monetary policy on output gap through the difference
between actual and expected inflation was taken out, since Bulgaria does
not have independent monetary policy and it is rather the ECB monetary
policy and policies of other non-Euro area central banks that (indirectly)
affect the economy of Bulgaria. Thus, the block of equations for the poten-
tial and actual output and output gap was formulated in the following way,
broadly following the Benes et al. construct:

Output gap identity:

Ye= Y — 7t (13)
Potential output:

Y, = GTtY+ Yeoi +ef (14)
Growth of potential output:

Y = 165+ (1 — )G, + 8" (15)
Output gap:

Ye= pyea+ & (16)

The unemployment block of the model is formulated in the following way:

Unemployment gap identity:

ut = ﬁt - UL' (1 7)
Equilibrium unemployment:

s s U w Y — 7

Ut=Ut—1+GtU_m%—1_m(ut—l_uss)‘l'gtu (18)

Growth of equilibrium unemployment:
V=1 —-a)GV, +ef’ (19)

No capacity utilization block was included in our model. Our experiments
showed that the capacity utilization series introduced more noise than
valuable information for the estimation of the unobservables, probably
because of its survey-based nature.
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Additional modifications were tested like the inclusion of industrial pro-
duction, instead of capacity utilization and the current account balance,
similarly to Bokan and Ravnik (2012). However, the benefit of complicating
the model further in this direction seemed little to none in terms of model
stability and quality of the estimates of the unobservable variables. There-
fore, similarly to the capacity utilization, these indicators were not included
in the system.

Parameter Calibration

The properties of the model depend on the values of the parameters repre-
senting the long-run steady states for inflation (1), growth rate of poten-
tial output (GX) and the equilibrium unemployment rate ({7ss), which are
typically calibrated. The challenge in setting these values lies in striking the
right balance between empirical performance, which implies reliance on
historical data, and theoretical consistency, which requires an assessment
of the expected future development of the economy.

The calibration of the steady state for inflation is direct. Based on the prem-
ise that inflation is ultimately a monetary phenomenon, and taking into
account both the present currency board framework in Bulgaria and the
obligation to join the euro area in the future, we set the steady state infla-
tion rate to equal 2%. The primary objective of the ECB is to maintain price
stability which is defined in quantitative terms as ‘inflation rates below,
but close to, 2% over the medium term’. Although the inflation objective
of ECB is defined in terms of a narrow range, solving the model requires a
precise parameter value of the steady-state. Therefore, the choice of 2% for
the steady state inflation rate is considered to be appropriate as any other
value would be arbitrary and not necessarily in line with the perception of
the ECB. This approach is often adopted in empirical research (Bulif et al
2008).

To calibrate the value of the steady state growth of potential output, we
took annual World Bank data on real GDP growth rates for a set of coun-
tries and country groups' over the period 1960-2015. For this sample, we
computed the average annual GDP growth for each country or country
group. Assuming that business cycle fluctuations cancel out sufficiently
well over a long period of time, average GDP growth should provide a rea-
sonable approximation to long-run potential output growth. Additionally,
one would be interested in economies that are expected to be at or rela-

! The precise country and country group coverage can be retrieved from the metadata for the
series NY.GDP.MKTP.KD.ZG from the World Bank Databank.
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tively close to the steady state to avoid picking up the effects of transition
dynamics for less developed economies. For this reason we concentrated
on economies at an advanced stage of economic development, as defined
below.

In order to define more precisely the set of advanced economies, we prox-
ied the state of development by using World Bank data on GDP per capita
in PPP, measured in constant 2011 international dollars, for a set of coun-
tries and country groups” over the period 1960-2015. Both the dataset
on GDP per capita in PPP and the dataset on real GDP growth include
approximately 240 countries and country groups each. Thus, the two data-
sets are virtually identical in terms of country coverage. As the aim was to
obtain an up-to-date picture, we computed the average GDP per capita
for the period from 2010 to the end of the sample for each country. This
approach allows the use of the most recent information while reducing the
risk of arbitrary fluctuations in the outcomes that might exist if one were
to use only the most recent observation for each country or region. We
then sorted the data according to the computed period-average GDP per
capita and took the subsample covering the top 85 to 95 percent. This pro-
cedure was applied in order to exclude some outliers in the sample, while
capturing the relevant subset of advanced countries. The results include a
subset of 24 countries and country groups, containing countries like the
Netherlands, Austria, Germany and the UK, as well as groups like North
America and the High income countries. Upon comparing the respective
average real GDP growth rates, we chose to use the growth rate for the
High income group as representative of what potential output growth for
Bulgaria might eventually be. Thus, we calibrated the steady state growth of
potential output at 3.1%.

The calibration of the steady state value for equilibrium unemployment is
the most complicated one, as labour market outcomes are substantially
affected by a number of factors, including demographic developments,
institutional arrangements and the structure of the economy in general.
While a detailed and comprehensive analysis of such issues is obviously
beyond the scope of a calibration exercise, the preceding considerations
suggest that an approach transcending a standalone analysis of unemploy-
ment rates is called for. Our implementation of such an approach is based
on a combination of two elements - a “historical” and a “forward-looking”
estimate - to produce a final calibrated value for steady state equilibrium

% The precise country and country group coverage can be retrieved from the metadata for the
series NY.GDP.PCAP.PP.KD from the World Bank Databank.
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unemployment. Both estimates are constructed using data for the Euro-
pean economies.

The choice of the European economies as the starting set for computing
the estimate of steady state unemployment can be questioned on grounds
of consistency with the data used to calibrate the steady state growth
of potential output. The most straightforward approach would be to use
unemployment data for the same economies that formed the potential
output group. We chose to depart from that option in our implementation.
The motivation for that choice is grounded in the view that, even though
the evolution of many macroeconomic variables is history-dependent and
institution-specific, this is particularly true for labour market outcomes.
Whereas long-term growth will at best be constrained by the expansion
of the technology frontier, hence the choice of a group which is arguably
on or close to that frontier, this can be achieved under a variety of modes
of functioning of the labour market. For this reason, we find it preferable
to benchmark possible unemployment outcomes against economies that
are - to the extent possible - historically and institutionally similar to Bul-
garia. While this goal inevitably entails a trade-off between a larger but
more heterogeneous sample and a smaller sample of close counterparts,
we believe the European economies provide an acceptable compromise in
that respect.

To implement the first part of our approach, we identified a set of European
economies that are similar to Bulgaria in terms of historical developments
in inflation, growth and unemployment. To this end, we applied cluster-
ing procedures to data for average growth, inflation (based on the overall
harmonized index of consumer prices excluding energy, food, alcohol and
tobacco) and unemployment for the European economies over the period
1996-2015. Clustering refers to a rich set of unsupervised learning pro-
cedures that aim to discover groups in a dataset. Groups should include
“similar” data points where similarity (or, equivalently, dissimilarity) can be
formally defined on the basis of a chosen metric. Such metrics commonly
include proximity and distance measures. An accessible overview of the
main ideas can be found in James et al. (2013), chapter 10, while Gan et al.
(2007) and Kaufman and Rousseeuw (2005) offer specialized treatments
of the subject.

Proximity in our case was defined via the Euclidean distance without
weighting, on standardised data. To test the robustness of our results, we
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used both an agglomerative’ procedure and a divisive* one. Both proce-
dures are representatives of the class of hierarchical clustering methods. In
essence, hierarchical clustering methods do not produce a single partition
of the data into groups but instead yield a set of nested partitions con-
structed for varying degrees of strictness in the application of the similarity
criterion. Depending on whether the partitioning is carried out bottom-
up (starting from individual observations and successively binding them
together in larger groups) or top-down (starting from one group and suc-
cessively subdividing it into smaller groups) we speak of agglomerative or
divisive procedures, respectively. The results of both methods indicate that
Bulgaria can be grouped together mostly with Eastern European countries.
These results can be presented graphically via a tree-like structure called a
dendrogram (see Figure 1 for the results of the agglomerative procedure
and Figure 2 for the results of the divisive one), which shows the various
groups as a function of the similarity criterion. The coverage of the group
obviously depends on the strictness of the similarity definition and in this
case we opted for a broader one comprising 10 countries’ in order to get
more representative results.

Figure 1: Cluster Analysis Results for Agglomerative Clustering

Dendogram for Agglomerative Clustering
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* Algorithm AGNES as implemented in R package cluster. See also Kaufman and Rousseeuw
(2005), chapter 5.

* Algorithm DIANA as implemented in R package cluster. See also Kaufman and Rousseeuw
(2005), chapter 6.

®These are BG, RO, IS, EE, LT, LV, PL, SK, IE and HU.
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Figure 2: Cluster Analysis Results for Divisive Clustering

Dendogram for Divisive Clustering
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The direct computation of the mean unemployment rate for the selected
set of economies has the potential drawback that the average unemploy-
ment rate for each economy may reflect an out-of-equilibrium position
due to cyclical developments. To control for that possibility, we computed
estimates of the output gap on quarterly data for these economies using
a simple HP filtering procedure and isolated the episodes when output
was sufficiently close to its potential (defined as an absolute value of the
estimated output gap less than or equal to 0.2%°). We then averaged the
corresponding unemployment rates over the identified subsamples. In this
procedure all countries and observations were treated symmetrically and,
in particular, no weighting scheme of any kind was applied. The resulting
mean unemployment rate is a measure providing a picture of the typical
historical state of unemployment when the output was close to equilibrium.

It can also be argued that the calibration of equilibrium unemployment
should not be entirely backward looking but should also reflect what may
be considered achievable in the future. This consideration motivates the
second part of our overall approach. To this end, we introduced a measure
of what the “best” outcome in terms of unemployment might be. In order
to keep this approach empirically grounded, we computed the lowest his-
torical unemployment rates for the full sample of EU countries over the

®While the choice of the specific threshold value is essentially arbitrary, we experimented with
other values in the range 0.1-0.5% to confirm the robustness of the results.
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period 1996-2015 and averaged them. While the observed minima may
have been attained under specific circumstances and, in particular, at a
time when the respective economy was overheating, a computation of this
kind shows the historical limits reached by the respective labour markets.

To construct an estimate of equilibrium unemployment that combines
a historically representative quantity with the potential “best” outcome,
we obtained the final calibration value by taking the mean of the average
unemployment rate computed for small output gaps and the average of the
historical unemployment minima. The equilibrium unemployment rate was
thus calibrated at 7.4%.

Estimation Strategy and Data

For the estimation of the model we use a more general methodology than
the one used by Benes et al. Once we set up the priors of the individual
parameters and locate the posterior mode, we use an adaptive random-
walk Metropolis-Hastings algorithm to obtain the whole distributions of
the parameters.” For most parameters we use the lognormal distribution
and only for a few shocks in the unemployment block the inverse gamma
distribution.

We estimate the model over the sample of 1999Q1-2015Q4. The series
of GDP used in the model are the ones provided by the National Statisti-
cal Institute (as of March 2016) and seasonally adjusted using Bayesian
methods by the Bulgarian National Bank. The measure of inflation used
in the model is the HICP excluding energy goods, unprocessed food,
tobacco and administrative prices. For the measure of import price, we
use competitors’ prices on the import side relevant for Bulgaria’s main trad-
ing partners and for the international oil price we take the Brent crude oil
price. The real effective exchange rate is taken from the ECB database®.
Unemployment is taken from the Labour Force Survey and the measure
used is for persons over the age of 15, seasonally adjusted by the Eurostat.
Alternative versions of the model were tested with core inflation excluding
energy, food, tobacco and administrative prices as well as international
food prices instead of the competitors’ prices on the import side. However,
these alternative specifications did not yield satisfying results.

7 Estimation was done with the Matlab toolbox IRIS.

8 The series used in the paper is the GDP-deflators deflated effective exchange rate (EER) of the
Bulgarian lev against the currencies of 19 countries.
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Results

The estimates show that the trade-off between economic activity and infla-
tion is not as clear-cut as theory suggests which is mainly due to one-off
and country-specific factors. There is a large negative output gap in the
period 1999Q1-2003Q1, which corresponds to the high unemployment
in this period. During the same period there is also high inflation, which
on the one hand can be related to the transition to market economy the
country went through in terms of opening up borders to trade and privati-
zation and on the other the period of hyperinflation the country emerged
from in the end of the 90s with the introduction of the currency board.
In the period 2003Q2-2008Q4 the output gap is positive and increasing
and peaks in 2008Q1 (4.5%), which coincides with the peak in inflation.
Throughout that period unemployment is also steadily decreasing. With
the global financial crisis and the negative shock in demand, output gap
turns negative in 2009Q1 and reaches a local trough in 2009Q4 (-4.5%).
Coinciding with the European sovereign debt crisis there is another local
trough in 2012Q4 (-4.6%). The negative output gap observed after 2009 is
estimated to close in 2014Q4. Afterwards the output gap is estimated and
projected to fluctuate close to zero as inflation goes up to the hard anchor
of 2% annually. In general, inflation tends to exhibit stronger persistence
and lag behind the output gap historically.

Figure 3: Output Gap, Inflation and Unemploymen Gap
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Assessing the dynamics of potential output, we see that there is a significant
deceleration in potential output growth in the period 2000Q4-2003Q1,
which has the main contribution for the closing of the output gap in 2003.
This significant deceleration can be associated with the significant increase
in equilibrium unemployment. Until 2009 and the global financial crisis
potential output growth is steady of around 5%. Afterwards another decel-
eration takes place, but much smoother than the one in the beginning of
the sample. Again, this deceleration contributes to the faster closing of the
negative output gap in the end of 2014. Assessing the relative variance of
changes in the output gap to changes in actual output, we see that changes
in the output gap dominate short-term changes in GDP (see Appendix 2).
This confirms the view, which is taken as conventional for industrialized
countries that output gap is more important for short-term actual output
movements than the potential output.

Figure 4: Actual and Potential Output
(in logarithm)
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Comparing the estimated output gap with other measures obtained from
alternative methods like a simple Hodrick-Prescott filter and a production
function approach, we find some significant differences. The two alterna-
tive measures of output gap fluctuates much closer to zero than the one
estimated by the multivariate filter model, where most of the movement
is in negative territory. In the period 1999Q1-2003QT1, the output gap
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estimated by the production function approach is much less negative and
positive in one quarter, while the one obtained from the HP filter is posi-
tive most of the time. In the period 2003Q2-2008Q4 the three estimates
are quite close to each other, even though the HP filter and the produc-
tion function approach show the output gap turning positive much later
than the multivariate filter estimate around 2006. During the crisis, the
two alternative measures estimate a closing of the negative output gap in
2011Q1, when actual output growth accelerates, which is much sooner
than the results from the multivariate filter. The results from the multivari-
ate approach are more consistent with the undergoing structural change
of the economy in 1999-2003 and macroeconomic developments in the
aftermath of the global financial crisis. This comparison shows that the use
of additional information about inflation and labour market developments
improves on univariate methods as the Hodrick-Prescott (HP) filter.

Figure 5: Various Measures of Output Gap
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The estimated Phillips curve displayed a low sensitivity of core inflation
to changes in the output gap, but a relatively higher sensitivity to speed-
limit effects (see Appendix 1). Lagged inflation has a high coefficient in the
Phillips curve equation, while expectations have a relatively low impact on
inflation. Qil price shocks affect inflation mostly contemporaneously, while
other import prices shocks have an effect with a lag. The effect of real
exchange rate shocks on inflation is rather small. The coefficients remain
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stable when the model is estimated over different sub-samples. The core
parameters of the model, like the steady-state growth rate, were estimated
within the model and the results were close to the initial calibrations.
More graphs of the estimated potential output and NAIRU are given in
Appendix 2.

The contribution of shocks to inflation dynamics reveals that in the periods
of very high inflation, the factors incorporated in the Phillips curve do not
explain most of the variation in inflation. Therefore, factors not explicitly
included in the model should account for that. We see the output gap
shock has been systematically important for inflation dynamics throughout
the sample, matching the sign of the output gap. However, the size of the
contribution corresponds to the low sensitivity of inflation to economic
slack. The cost push shock, which is the shock in the Phillips curve equa-
tion, has the main contribution in the three periods of very high inflation:
1999Q2-2002Q2, 2003Q2-2004Q3 and 2005Q1-2009Q2. As it was
mentioned above the earliest spell of high inflation in the sample can prob-
ably be associated with the process of transition to a market economy and
opening up to trade. However, the most important factors that we believe
stand behind the spikes in inflation and especially the one during the pre-
2009 period are administrative price changes, strong growth in unit labour
costs and possibly the appreciation of housing prices (see Figure 7). It is
evident that for a prolonged period between 1999Q1 and 2003Q3 admin-
istered prices grow by a double digit growth. Some of these administered
prices are the prices of utilities like electricity and gas, while others are
related to public services and healthcare. On the other hand, unit labour
costs growth accelerates roughly in the period 2007Q1-2009Q3. During
the pre-crisis period of strong demand growth, producers were able to pass
on increased production costs to final consumers.
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Figure 6: Contribution of Shocks to Inflation Dynamics
(in percentage points)
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Figure 7: Administered Prices and Unit Labour Costs
(in annual percent changes)
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On the other hand, in the period from 2009 and after it seems that the
factors included in the model do manage to explain most of the inflation
dynamics. In the current period of deflation demand has no contribution
to the inflation dynamics as the estimated output gap closes and fluctu-
ates around zero. On the other hand the cost push shock has a significant
negative contribution, but that can be attributed to the cuts in the prices
of electricity since the middle of 2013. The other major contribution to
the decline in inflation is the dynamics of the international oil price since
2014Q4. In general, it seems that the Phillips curve does explain inflation
better after 2009, whereas earlier a few other important factors are at play,
which relate to the large portion of administered prices in the HICP basket
and the processes of nominal and real convergence of the economy.

The unemployment gap seems to move close to the output gap with a
lag. Its dynamics is determined by the movement of equilibrium unemploy-
ment (NAIRU), which more or less follows actual unemployment with a lag.
Bigger increases in equilibrium unemployment occur roughly in the period
2001-2003, as actual unemployment spikes to almost 19% and again after
2009. Decomposing the dynamics of the equilibrium unemployment to the
contribution of the shocks in the model reveals that output gap is by far the
most important factor. The estimates are robust to changes in the structural
unemployment parameter, which directly affects the NAIRU. Since the
main focus of our model framework is the interplay between output and
inflation, the results are somewhat limited in regards to unemployment.
Therefore, it is hard to draw much more detailed conclusions in regards
to the equilibrium unemployment and the unemployment gap. This is a
reason to consider an extension of the model specification, by including
indicators specific for the labour market, in order to address this issue of an
undeveloped, but important part of the model.

Conclusions

The paper uses a macroeconomic model estimated with Bayesian meth-
ods and using Kalman filter to estimate a Phillips curve type relationship
between output and inflation as well as produce estimates for output and
unemployment gaps. The model is also used to assess the main drivers of
inflation in the past decade and a half.

Modelling inflation and potential output within the theoretical framework
of the New Keynesian Phillips curve yields useful results for Bulgaria.
Prior views on the main drivers of inflation were confirmed in this study.
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Estimates show that core inflation is highly persistent and dependent on
supply-side shocks like oil prices and other import prices. Even though infla-
tion is not very sensitive to economic slack, changes in the output gap do
have a non-negligible contribution to the inflation dynamics in the sample.
Before 2009, in periods of high inflation, much of the dynamics of inflation
are unexplained by factors explicitly included in the Phillips curve, being
driven by cost push shocks of unspecified nature. These cost push shocks
are challenging to identify precisely but we conjecture that they combine
the effects of spill-overs from administrative price changes to core inflation,
the dynamics of labour costs and dynamics of housing prices and their
effects on consumer price inflation.

However, in our view the Phillips curve does explain inflation dynamics
after 2009 well, which points out that the effects of other factors like
labour costs and administrative prices have been weaker lately. Also the
estimates of the output and unemployment gaps seem better aligned with
macroeconomic developments than the ones obtained from alternative
approaches, as they incorporate information from several time series. This
could be useful for medium and long-term growth forecasting, in addition
to uses related to the analysis of the cyclical position of the economy.
Results from such forecasting exercises can also be used in order to for-
mulate expectations about indicators relevant to economic policy like the
cyclically-adjusted budget deficit and the gross government debt. Overall,
we consider the results plausible and the framework employed here merits
further development both for research and for applied uses. Some further
extension of the model specification and work done on parameterization
is deemed necessary in order to make the model fully suitable for regular
applied use and forecasting.
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APPENDIX 1
Model Specification and Parameters
Model Parameters
Calibrated Parameters  Value
Y
Gss 3.1
L_ISS 7.4
y 2.0
Bayesian Parameter Estimation
Prior Posterior
Parameter lower | U S
pper S tandard Standard
Bound | Bound Loy DRGoion | iz deviation M deviation
a 0.1 1 normal 0.89 0.10 0.87 0.10
15 0 1 normal 0.10 0.02 009 001
£ 0 1 normal 0.20 0.42 0.13 030
m 0 1 normal 0.80 0.40 0.63  0.00
2 001  0.15 normal 0.10 0.20 0.12 0.0
p 0 1 normal 0.60 0.10 0.93 0.05
b1 0 1 normal 0.57 0.06 066 006
b, 0 1 normal 0.38 0.06 032 005
T 0 1 normal 0.50 0.09 028 008
w 0 100 normal 3.70 1.58 428 1.08
A 0.01 100 normal 5.00 0.32 494 032
% 0 1 normal 0.30 0.32 020 048
vi 0 1 normal 0.10 0.22 0.15 034
% 0 1 normal 010 032 019 002
Yo" 0 1 normal 0.10 0.20 0.00 091
" 0 1 normal 0.16 0.20 0.00 038
Yy 0 1 normal 010 020 001 002
Ys -1 0 normal -0.10 0.32 0.00 1.02
Vi - 0 normal 010 032 001 031
v 1 0 normal -0.10 0.32 0.00 1.01
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Oy 0.01
o v
e 0.01
Ogu 0
0.0 0.01
g .0
G 0
Ogr 0.01
0.y 0.01
Ol 0.01
Ogm 0.01
Ogs 0.01

Estimates of Unobservable Variables

3 normal
3 normal
3 normal
3 invgamma
3 invgamma
3 normal
3 normal
3 normal
3 normal
3 normal

0.99
0.66
0.67
0.30
0.30
0.74
0.21
0.80

0.99
1.00

0.01
0.13
0.06
0.30
0.30
0.03
0.08
0.36

0.36
0.36

and Additional Model Output

Actual and Potential Output Growth
(in annual percent changes)

10

8

1.39 0.01
1.16 0.11
0.47 0.08
0.15 0.04
0.17 0.05
117 0.04
0.26 0.08
1.00 0.10
1.00 0.11
0.12 0.01
APPENDIX 2
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Actual and Equilibrium Unemployment
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Abstract. Considering the increasingly fragmented production across different
countries, the high degree of trade openness of Bulgaria and the significant role of
exports for the country’s overall real GDP growth, the aim of this paper is to analyse
the importance of participation in Global Value Chains (GVCs) for Bulgaria relative
to a set of selected economies. The analysis is based on three main indicators,
constructed from international input-output databases: participation in GVCs index,
length of GVCs index and distance to final demand index. Our results suggest that
Bulgaria is deeply integrated in GVCs mainly through manufacturing activities such
as petrol refining, the production of basic metals and the production of machinery,
electrical and transport equipment. Bulgaria participates predominantly in highly
fragmented GVCs and specialises in processing and assembly functions, which is
why the country’s participation in GVCs is characterised by relatively low domestic
value added content and an intense usage of foreign inputs. We also find that the
products with which Bulgaria participates in GVCs are predominantly inputs rather
than final products, which places them further away from end-users. The article also
concludes that, although, services play a less significant role for Bulgaria’s exports
compared to regional peer countries, some fast-growing manufacturing sectors
have considerably increased their usage of services inputs over time, in line with
these sectors’ increased participation in GVCs. Our results suggest that Bulgaria has
managed to benefit from its participation in GVCs. Despite the significant share of
foreign value added content of Bulgarian exports, the share of domestic value added
trade to GDP is quite high due to the overall importance of exports relative to the
size of the Bulgarian economy.
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Pestome. CvobpazaBauku ce ¢ Bce no-ppaemermuparomo npou3zBogcmBo B aao-
H6aneH acnekm, ¢ Bucokama cmeneH Ha omBopeHocm Ha 6baeapckama mbpzoBusa
U CbC 3HAYUMEAHAmMa POAA Ha U3HOCA Ha cmpaHama 3a obwua pacmex Ha bBI1
6 peaaHo uzpaxeHue, ueama Ha moBa u3caegBaHe e ga aHaAu3upa gokKOAKO 3a
Bbvazapusa e BaxkHo ga yuacmBa 68 cBemoBrume Bepuzu 3a cbzgaBane Ha cmol-
Hocm (Global Value Chains, GVCs) 6 cpaBreHue ¢ epyna nogbpaHu UKOHOMUKU.
AHaauzbm ce 6azupa Ha mpu ocHoBHU uHguKamopa, KOHCMPYUPAHU OM MeXgy-
HapogHu mabauuu om Buga ,pecypc - uznoa3BaHe”: uHgekc Ha yuyacmue 8 GVCs,
UHgeKC Ha gbakuHa Ha GVCs u uHgeKkc 32 omcmoaHue om KpalHOMO MbpCeHe.
Hawume pe3yamamu noka3zBam, ue bbvazapua e gbaboko uHmezpupana 8 GVCs
2aaBHo upe3 cekmopu Ha npepabomBawama cu npomuwAeHOCM, Kamo Hechmon-
pepabomka, npou3zBogcmBomo Ha uBemHu memaAu MawuHOCMPOEHe U NPOU3-
BogcmBo Ha eaekmpuuecko u mpaHcnopmuo o6opygBaHe. bvazapua yuacmBa
npegumHo B cuaHo dpazmenmupaHu GVCs u ce cneuyuaau3zupa 8 gedHocmu no
obpabomka u cerobaBare, koemo nokazBa 3awo yyacmuemo Ha cmpaHama 6
GVCs ce xapakmepu3upa cbC cpaBHUMEAHO MAAKO CbgbpyKaHue Ha MecmHa goba-
BeHa cmolHocm u ¢ uHmeH3uBHo uznoa3BaHe Ha yyxxgecmpaHHu pecypcu. boa-
2apua yyacmBa 8 GVCs no-ckopo ¢ Me>KguUHHU CMOKU, OMKOAKOMO ¢ KpalHu npo-
gykmu, koemo omgaseyaBa cmpaHama om kpatHume nompebumeau. M3caegBa-
Hemo npabu cbwo uzBog, ue makap ycayaume ga uzpasm no-maroBaxkHa poas 6
H6bAeapckua u3Hoc, omkoAkomo 6 cpaBHumu gbprkaBu om pe2uoHa, HaKou 6bp30
pa3zBuBawu ce cekmopu Ha npepabomBawama nNPpoMUWAEHOCM 3HAYUMEAHO Ca
yBeauuuau uznoazBaremo Ha ycayau kamo Bxogaw, pecypc 3a npouzBogcmBo-
mo cu B8 cbomBemcmBue cbe 3agbAbOUUAOMO ce yyacmue Ha me3u cekmopu 6
GVCs. Hawume pesyamamu noka3Bam, ye bvazapusa ycnaBa ga ce 6b3noa36a om
cBoemo yuacmue B8 GVCs. Bbnpeku 3HayumeAHuUa gaa Ha YykgecmpaHHama go-
6aBeHa cmotiHocm 6 6ba2apckua usHoc, obembm Ha mbpzoBuama, Cbgbpikawa
mecmHa gobaBena cmotHocm, cnpamo BBl e Bucok, mbl Kamo cbomHoweHue-
mo Ha o6wua U3HOC cNpamo pa3zmepa Ha Gba2apckama ukoHomuka e Bucoko.
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1. Introduction

The production of goods has become increasingly fragmented across
countries. Due to falling trade costs, greater global openness, cooperation
on trade policy and the information and communications technologies
(ICT) revolution, production process has become increasingly unbundled
across countries (OECD, 2013). Goods and services that were once
produced in a single country have become part of global value chains
(GVCs). A global value chain involves all the activities that firms engage
in, at home or abroad, to bring a product to the market, from conception
to final use (OECD, 2013). This means that GVCs encompass the entire
process required to convert raw materials, labour, capital and knowledge
into intermediate products and final goods. Production is divided into
many small stages of specialisation along the chain that can be carried out
where the necessary inputs are most efficiently sourced, thus achieving an
increase in productivity and competitiveness. In this setup, countries tend
to specialise in specific business functions rather than specific industries,
such as the assembly operations for China or business services for India
(OECD, 2013). Typically, a value chain includes activities like design, pro-
duction, marketing, distribution and support to the final consumer, which
can be performed within the same firm or divided among different firms
(De Backer and Miroudot, 2014). In GVCs firms control and coordinate
activities in networks of buyers and suppliers, and multinational enter-
prises (MNEs) play a central role (OECD, 2013). Not all GVCs are equally
complex or widespread. The level of fragmentation of production is linked
to the technical characteristics of products and the costs incurred when
production is split among different locations (OECD, 2013).

Given the way GVCs are defined, every country in the world is to some
extent part of GVCs, since it uses at least some imported inputs in its
exports, or at least some of its exports end up as inputs in third countries’
exports. In theory, however, a case of a country that does not partici-
pate in GVCs would be where the given country sources all inputs for its
exports domestically and these exports are used only for final consump-
tion by the rest of the world.

A country’s high participation in GVCs does not simply mean that that the
country has a large number of multinational enterprises (MNEs) operating
on its market. Despite the crucial role of MNEs, GVCs can theoretically
operate without them since the supply chains also include independent
suppliers, such as domestic and foreign small and medium-sized enter-
prises. However, in practice this is rarely the case since investment and

277



TOAVMIIHVK na BHB/ANNUAL of the BNB Tom/Volume 4/2009-2018

trade are closely related - UNCTAD estimates that around 80% of global
trade in terms of gross exports is linked to the international production
networks of MNEs, either as intra-firm trade, or through arm’s length
transactions (UNCTAD, 2013). This is why usually countries with higher
presence of FDI relative to the size of their economies tend to have higher
levels of participation in GVCs and greater relative shares in global value
added trade compared to their shares in global exports (UNCTAD, 2013).

Considering the growing importance of international production fragmen-
tation, the high degree of trade openness of the Bulgarian economy and
the significant role of exports for the overall real GDP growth in the coun-
try, the aim of this paper is to examine Bulgaria’s participation in GVCs
and to identify the production sectors with highest participation rates. The
paper also aims at identifying the specific characteristics of the GVCs in
which Bulgaria participates, such as the degree of production fragmenta-
tion, as well as the types of the products with which Bulgaria participates
in these GVCs (whether Bulgaria participates in GVCs through the produc-
tion of inputs or final products). The analysis tries to answer the question
whether Bulgaria has managed to extract sufficient welfare gains from its
participation in GVCs. In order to put our results in perspective and to
be able to draw conclusions from our analysis we compare the results for
Bulgaria to a pre-selected reference group which covers several types of
economies, representative of the different specialisations in GVCs.

Our initial expectations for the results are that Bulgaria would be well-
integrated in GVCs, given that it is a small, open economy, which is also
a member of the European Union (EU). The structure of gross exports
and imports of the country and the importance of primary commodities
(such as petrol and metals), as well as the country’s low endowment of
natural resources, suggest that Bulgaria would focus more on process-
ing and assembly functions in relatively more fragmented GVCs, and its
products would likely be positioned further away from end-use consumers,
compared to more developed economies.

The contribution of this paper is that it applies a structured empirical
analysis that uses indicators based on international input-output tables in
order to assess the importance of GVCs participation for Bulgaria, relative
to a set of pre-selected economies. To our knowledge this paper is the first
attempt in existing literature to apply such type of detailed analysis for the
case of Bulgaria.

The rest of the paper is structured as follows: Section 2 gives a short over-
view of existing studies that are relevant to our topic. Section 3 then pre-
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sents the data used for our analysis, as well as the methodological notes
on the construction of the used indicators. Section 4 outlines some factors
that can affect the interpretation of these GVCs indicators. Section 5 pro-
vides an overview of the structure of Bulgarian exports. Section 6 focuses
on presenting and discussing the results from the GVCs-specific indicators
for Bulgaria. Then we have another section that discusses in more details
the role of services for Bulgarian exports, followed by a section that tries
to give an intuition of how participation in GVCs has affected the Bulgar-
ian economy. The paper ends with concluding remarks.

2. Literature Review

The fragmentation of production across countries is not a new phenom-
enon. What is new is its increasing scale and scope. The concept of
GVCs can be traced back to the end of the 1970s with some work on
the ,commodity chain” (De Backer and Miroudot, 2014), the focus of
which was to trace all the sets of inputs and transformations that lead to
an ,ultimate consumable” and to describe a linked set of processes that
add up to this final product (Hopkins and Wallerstein, 1977). The concept
of ,global commodity chain” was later introduced in the work of Gary
Gereffi (1994), describing as an example the apparel commodity chain,
from the raw materials (such as cotton, wool or synthetic fibres) to the
final products (garments). In the 2000s, there was a shift in terminology
from ,global commodity chain” to ,global value chain”, the latter coming
from the analysis of trade and industrial organisation as a value added
chain in the international business literature (Porter, 1985).

Since globalisation has entered a phase of radical reductions in interna-
tional communication and co-ordination costs and firms can offshore
many tasks that used to be considered as non-traded, the examination of
countries’ position within international production networks has become
even more crucial (Baldwin, 2006). Studies on GVCs trade have been
done at a firm level (Alfaro et. al (2016), Dedrick et al. (2009)), industry
level (De Backer et al. (2014), Sturgeon et al (2008)), country level (OECD
(2013), ITC (2014)) as well as regional level (Timmer et al. (2013), IDE
(2011), ILO (2016)). Work on the role of countries in GVCs provides a
framework for the analysis of the competitiveness position of countries,
their trade patterns, as well as opportunities for market expansion.

GVCs trade can be measured in several ways such as firm surveys, cus-
toms statistics that record trade flows under special schemes of tariff
reduction or exemption and the Standard International Trade Classifica-
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tion (SITC) classifying goods as being intermediate or final (Park et al.,
2013). However, due to the limitations associated with these methods,
analysis based on input-output tables has become the preferred option.
Using input-output tables Koopman et al. (2011) estimate that accounting
for the use of exports as inputs into exports by another country is crucial
for understanding the functioning of GVCs. They provide a framework for
decomposing a country’s gross exports into value added components by
source. In the study all value added in a country’s exports is distributed
to its original sources, and individual sources and destinations of value
added are expressed at either a country-wide or industry aggregate level.
Hummels et al. (2001) use input-output tables for 14 countries and show
that growth in vertical specialisation accounted for about one-third of the
growth in overall exports in the period 1970-1990. They provide evidence
that it is developing countries that source inputs from developed coun-
tries which are then transformed into exports for developed economies.
Another study by Banga (2013) applies a value added analysis using
harmonised world input-output tables and estimates countries’ extent of
participation in GVCs in terms of their share in total value added created
by GVCs. The study shows that around 61 per cent of total value added
created in GVCs is due to OECD countries.

Analysis of a country’s participation in GVCs by sector is key for estab-
lishing a country’s place in GVCs. Daudin et al (2011) show evidence
that standard trade statistics do not give an accurate representation of the
relative dependence of different sectors on international demand. Their
analysis of 66 regions and 55 sectors shows that some sectors have more
value added trade than export trade which implies that their products
have been traded as inputs in other goods. Furthermore, Koopman et al.
(2010) suggest that a country’s revealed comparative advantage in a cer-
tain sector may change when using value added in exports as opposed to
official trade data which suggests that accounting for GVCs could modify
substantially our understanding of trade patterns and revealed compara-
tive advantage. In terms of the services sector, GVCs studies prove that
the importance of services for trade has been more than undermined by
standard trade statistics. Timmer et al. (2013) show that with the increas-
ing participation in GVCs, the importance of services has also increased
which is associated with the fact that the production of final goods in
many sectors is largely dependent on service activities.

The analysis of GVCs trade brings up the question of potential positive
effects from participation in GVCs for countries. Though the answer to
that question is largely dependent on the specific role of each country
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in GVCs, high participation in GVCs is generally seen as beneficial for
countries, since studies find a positive correlation between participation
in GVCs and GDP per capita growth rates (UNCTAD, 2013). Furthermore,
studies such as Rahman and Zhao (2013) and IMF (2013) find evidence
that the direction of causality runs from increased participation in GVCs
to expansion of the production possibility frontier of the economy and a
consequent spur of overall employment and growth. Economies with the
fastest growing GVCs participation have some 2 percentage points above
the average GDP per capita growth rates (UNCTAD, 2013). In addition,
participation in GVCs can also be used by developing countries to build
up productive capacity, improving their prospects for longer-term indus-
trial upgrading. Participation in GVCs is considered a factor facilitating the
integration and sustainability of country’s exports and a main channel for
technology and knowledge transfer.

Having established the importance of understating the role of countries in
GVCs, we focus on providing a framework for the analysis of the case of
Bulgaria.

3. Data and Methodology
3.1. Data

With world trade and production being increasingly structured around
GVCs, the sourcing and usage of inputs and components from multiple
suppliers based in different countries challenges standard trade statistics
(Antras et al., 2012). This is due to the fact that standard trade statistics
are recorded in gross terms and as inputs cross borders multiple times,
the value of intermediate inputs traded along the value chain is recorded
several times (De Backer and Miroudot, 2014). In order to solve this prob-
lem, value added trade statistics can be used as it eliminates this double
counting by showing where value is created along the production chain.

To illustrate the difference between standard trade statistics and value
added statistics consider the following example (see Figure 1): Country 1
extracts iron ore and exports it for EUR 10 to Country 2, which processes
it into steel and then exports it to Country 3. County 2 adds value of
EUR 12 to the iron ore by processing it and so exports EUR 22 to Coun-
try 3. Conventional trade statistics show gross exports of EUR 22, while
only EUR 12 of value added has been generated in Country 2’s produc-
tion. To illustrate further, consider that Country 3 uses the imported steel
for production of safe deposit boxes, adding value of EUR 30 to the steel
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and exports the safe deposit boxes to Country 4 for final use. At this stage
standard statistics would register gross exports of EUR 62 even though
only EUR 30 of value added was created in Country 3. In other words,
conventional trade statistics can overstate the importance of exports for
GDP and make it difficult to visualise the production chain (De Backer and
Miroudot, 2014)

Figure 1: Difference between Gross Statistics and Value Added Statistics

O Domestic value added in exports

O Foreign value added in exports

GLOBAL VALUE CHAINS

Raw : Manufac- Final

material Processing turing demand

extraction Gross Domestic Double-

exports value counting
added
-_Countryl . ‘
\\ =» | 1 10 0
A
©d-=
» 22 12 10
I

\ > » 62 30 22

‘Z 94 52 32 ‘

Source: based on UNCTAD (2013).

This is the reason behind the initiative of the OECD together with WTO
to build a database of trade flow in value added terms that is based on a
global model of international production and trade networks. This global
inter-country input-output (ICIO) model is created using national and har-
monised input-output tables (I0Ts), national supply and use tables (SUTs),
bilateral trade in goods by industry and end-use category (BTDIXE)." The
model is used for the creation of the Trade in Value Added database

! http://stats.oecd.org/Index.aspx?DataSetCode=TIVA2015 C1
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(TiVA) which includes 61 economies and 34 industries in its October
2015 edition. The TiVA database can be used to extract useful information
about the characteristics of GVCs, their development over time and the
nature and impact of economic globalisation (OECD, 2015). Despite its
usefulness, trade in value added statistics is still used as complementary to
conventional trade statistics due to the significant delays in their publica-
tion and the low frequency of the data.

This analysis of the role of Bulgaria in GVCs is based on two separate
OECD databases and is presented in a multi-country multi-industry frame-
work. In particular, for most indicators related to GVCs that we have
analysed we have used the October 2015 edition of the value- added data-
base of OECD (TiVA). In the TiVA database data are available for the years
1995, 2000, 2005, 2008, 2009 and 2011. For two of the discussed indica-
tors in the paper (,length of GVCs” and ,distance to final demand”) we
have used the May 2013 OECD Global Value Chains Indicators database
and in order to establish possible trends we have examined the indicators
for all available years (1995, 2000, 2005, 2008 and 2009).

As our analysis is comparative we have chosen a reference group that
covers the main types of economies in terms of different trade pattern in
GVCs. The reference group includes economies with similar economic
and historical development to Bulgaria (new Member States of the EU
(NMS)?), main trading partners of Bulgaria and developed economies (the
EU), natural resource exporters (Russia), large developed economies (the
US), large developing economies (China) and technologically advanced
economies with rather limited natural resources (Japan). In our analysis we
emphasise on the comparison between Bulgaria, NMS and the EU as we
believe this would allow us to draw the most relevant conclusions due to
the economic similarities.

3.2. Methodology

In order to better understand the methodology used in this paper it is
worth explaining in more details the way in which domestic and foreign
value added are intertwined in gross exports. To achieve this goal we will
graphically illustrate the decomposition of gross exports into its main five
value added components.

% This group comprises of the Czech Republic, Estonia, Croatia, Latvia, Lithuania, Hungary,
Poland, Romania, Slovenia and Slovakia.
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Figure 2: Decomposition of Gross Exports into Value Added Components
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Source: IMF (2013).

The first two components (A and B) comprise the exports that are inde-
pendent from the country’s participation in supply chains, whereas the
rest of the components represent exports that are related to the country’s
participation in supply chains. The participation of an economy in GVCs
can be divided into two components: upstream (components (C)-(D)),
which include domestic value added that is processed for further exports,
and downstream (component (E)). A large share of the foreign value added
in total exports can be interpreted as a sign that a country is a downstream
participant in the supply chain, usually specialising in processing and
assembly functions (IMF, 2013).

In order to conduct a more in-depth analysis of the role of Bulgaria in
GVCs we have used several GVC-specific indicators, namely “participation
index”, “length of GVCs” and “distance from final demand”.

Participation Index.’ The extent to which a country is engaged in global
value chains is indicated by the “GVC participation index”. Countries
are involved in GVCs both as users of foreign inputs and as suppliers of
intermediaries”’ in other countries’ exports and both of these elements are
reflected in the index (OECD, 2013). Moreover, the GVCs participation
index as developed by Koopman et al. (2010) is measured as a percentage
of foreign inputs in gross exports (backward participation) and domesti-

? Calculations are made based on the TiVA database updated as of October 2015. Latest
available data entry in the database is for 2011.

*We define intermediate products as goods and services consumed as inputs by a process of
production, excluding fixed assets.
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cally produced inputs used in third countries” exports (forward participa-
tion) (De Backer and Miroudot, 2014). In formal terms:
. v,
Participation index= —~—
E; Ey
where IV reflects the domestic value added embodied in third countries’
gross exports (forward participation), FV indicates the foreign value added
embodied in gross exports (backward participation) and E stands for the

country i’s gross exports.

FV, o
+ —%, for country i and industry k

In its essence, the indicator measures both the import content (foreign
value added content) of exports and the share of exports made of domes-
tic value added used in third countries to produce other exports. The
higher each one of these components is, the higher the participation of a
country in GVCs. A larger value of the index shows greater integration in
GVCs which, as indicated earlier, is considered beneficial for an economy.

Length of Global Value Chains.” A complete understanding of how a
country integrates into the production networks requires more than just
looking at the participation index as a high IV share could correspond to
the use of expensive raw materials in a simple chain, whereas a high FV
share could be added at one go at the final stage of the production pro-
cess. While the participation index underpins the importance of vertical
specialisation and the degree to which a country is involved in a vertically
fragmented production process, the “length of GVCs” is a complementary
indicator that shows the average number of production stages required
to realise a product or provide a service in a given final industry (OECD,
2015). The “length of GVCs” index allows for a more in-depth analysis
of trade patterns as well as the gains from trade that a country exploits
(Grossman and Rossi-Hansberg, 2008).

The average number of stages involved in the production of good i (Nj;)
depends on the number of stages required for each intermediate good
(Fally, 2012). The index can be calculated at the industry level or aggre-
gated at country level. Furthermore, it can be decomposed to reflect
domestic production stages and foreign production stages by distinguish-
ing between domestic inputs and foreign inputs.

The index of number of production stages was introduced by Fally (2012).
Itis calculated using input-output tables and is defined as a weighted-aver-
age number of plants involved sequentially in the production of good i.

® Data for the index is extracted from the OECD Global Value Chains Indicators database
updated as of May 2013. Latest available data is for 2009.
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N;=1+Z u,N,
where . is the share of inputs from industry j used to produce a good in
industry 1.

In our work we have used the index “length of GVC” based on the
concept developed by Fally (2012) and calculated in the multi-country,
multi-industry framework of the OECD Global Value Chains database. It is
expressed through the following matrix:

N=u.(l-A)’

where N is a row vector with the indexes for all countries i and industries
k, u is a row unit vector, and (I-A)” is the well-known Leonitief inverse
matrix which represents the total production value that is directly and
indirectly required to produce for final demand (De Backer and Miroudot,
2014).

The index takes the value of 1 if there is a single production stage in the
final industry. The value of the index increases as intermediate inputs from
the same industry or other industries are used in the production of the
final good or service (OECD, 2015).

Distance to Final Demand.® Once the depth and length of GVCs is
assessed, the question of where an economy is located in the value chain
remains. In order to establish the position of a country in the value chain
we refer to an indicator called “distance to final demand”. The index
defines whether a country is situated “upstream” or “downstream” in the
GVC, depending on its specialisation. An “upstream” country is one which
produces the raw materials in the beginning of the production process,
whereas a “downstream” country is associated with the production of
products closer to final consumers.

The “distance to final demand” is measured in terms of production stages
and starting from one industry in a certain country it measures the number
of production stages left before the goods or services reach final con-
sumption. It is introduced by Fally (2012) and Antras et al. (2012). For
each product Fally (2012) defines the distance to final demand (D,) as:

D,=1+%,¢,D,

®See ref. 5
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where P denotes the share of the production of good i that is used as an
intermediate good in industry j.

Similarly, in a multi-country and multi-industry framework the OECD
Global Value Chains database calculates “distance to final demand” as:

D=u.(l-G)’

where D is a row vector with the indexes for all countries i and industries
k, u is a row unit vector, and (I - G)" is best known as the output inverse
or Gosh inverse matrix (De Backer and Miroudot, 2014).

The higher the value of the index, the more “upstream” the country or
industry is - the more it is involved in the production of inputs at the
beginning of the value chain. In case the entire production of a good is
used for final consumption, the value of the index is one (Fally, 2012).

4. Factors to Consider When Interpreting
the Results of GVCs Indicators

Economies are not all equally engaged in GVCs, just as they are not
equally engaged in international trade. The role of individual countries in
international production networks depends on different factors, such as
the size of their economy, their level of development and the composition
of their exports. As a result, countries with very different characteristics
may be very similar in the ranking of GVCs participation. In this section we
present some considerations, related to the interpretation of the indicators
for participation in GVCs.

- Level of fragmentation. We should note that the level of fragmen-
tation of production depends on the technical characteristics of
products. Not all products can be produced in multiple stages. For
example, vertical specialisation is less typical for services sectors,
since face-to-face contact between the provider and the consumer
is usually required in this area. Traditionally, a selected number of
manufacturing industries has been at the forefront of value chain seg-
mentation. The electronics and automotive industries, where products
can be broken down into discrete components that can be separately
produced, easily transported, and assembled in low-cost locations,
have led the way in GVCs expansion and consequently rank highest
by share of foreign value added in trade. A number of industries that
incorporate and process outputs from extractive industries and traded
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commodities (e.g. petroleum products, plastics, basic chemicals)
follow closely behind (UNCTAD, 2013).

-Share of natural resources in exports. Countries with significant
shares of natural resources in their exports, such as Russia, Brazil,
Indonesia and Saudi Arabia, tend to have higher relative domestic
value added trade shares, since these commodities are at the “begin-
ning” of GVCs and require little foreign inputs (UNCTAD, 2013). Due
to this outsized downstream usage of their export products in third
countries” exports, the measures for participation of natural resource
exporters in GVCs appear elevated compared to other countries with
similar characteristics.

-Size of the economy. Generally, small economies tend to score
better than large economies in terms of participation in GVCs. This
is because large economies like the US and Japan tend to display
a greater degree of self-sufficiency in production for exports (large
economies rely less on foreign inputs). Moreover, they also have lower
downstream participation levels because of the focus on exporting
the so-called final demand goods and services, i.e. those not used
as intermediates in third countries” exports (UNCTAD, 2013). Small
economies tend to have higher import contents of exports and also
export more intermediate rather than final products, which is indica-
tive of a high degree of participation in GVCs. Such examples are the
countries from East and South-East Asia, where GVCs participation
is among the highest in the world, reflecting the region’s specialisa-
tion in export-oriented highly segmented manufacturing and process-
ing activities. Due to the nature of the products they export, these
countries also need to import more to generate exports, which in
turn reduces the domestic value added embodied in their exports.
However, despite the low domestic value added content of these
countries’” exports, the overall contribution of value added trade to
their GDP is usually high because of the overall importance of trade
relative to the size of their economies.

- Development stage of the economy. According to Fally (2012),
developed and developing countries tend to specialise in different
stages along the value chain. In particular, richer countries like the US
and Japan have a comparative advantage in goods that involve fewer
production stages and which are closer to final demand.

- Importance of Services. Production in GVCs increases the need for
the co-ordination and efficient linking of production stages across
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countries, with services playing a particularly prominent role. Services
tend to have higher importance for overall exports in developed
countries like the US, Germany and France compared to developing
countries (OECD, 2013). Countries that rely more on exports of natu-
ral resources, such as Russia, Brazil and Canada, and manufacturing-
intensive economies, such as China and Korea, have relatively low
share of services value added in total exports. Despite this difference,
the contribution of services has been increasing over time for both
groups of countries. It should also be noted that services tend to have
higher content of domestic value added because of the low usage of
foreign inputs.

Based on these insights we could expect that as a small open economy
that is part of the EU, Bulgaria would be well integrated in GVCs. Given
the significance of primary commodities (such as petrol and metals) for
the gross exports of Bulgaria, as well as the country’s low endowment of
natural resources, it follows that foreign inputs are likely to have a large
contribution to the overall participation of the country in GVCs. Such
participation characteristics are likely to place the products with which
Bulgaria participates in GVCs relatively far away from final consumers. In
the following two sections we analyse whether these expectations hold by
discussing the structure of Bulgaria’s exports and by examining the indica-
tors discussed in Section 3.

5. Structure of Bulgaria’s Exports

Before we focus on the indicators related to Bulgaria’s participation in
GVCs it is worth discussing the structure of Bulgaria’s exports, which in
recent years has established itself as one of the main drivers of economic
growth in the country. An industrial breakdown of gross exports allows
us to identify the sectors that are at the core of this export-led growth
and after examining Bulgaria’s participation in GVCs to be able to con-
clude whether these sectors are the ones in which Bulgaria participates in
GVCs the most. As can be seen in Figure 3 the increase in gross exports
in the period between 2000 and 2011 has been dominated mainly by the
expanding exports of the manufacturing sector. Exports of services have
also increased in the period under consideration but the growth was not
as significant as the one in the manufacturing sector. It is interesting to
note that exports of services are much less volatile than the manufacturing
ones and during the financial crisis we can see that overall gross exports
fell largely due to the lower manufacturing exports.
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Figure 3: Structure of Bulgarian Gross Exports’
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The large increase in the gross exports of the manufacturing sector
between 2000 and 2008 can be partly explained with production expan-
sion, following significant FDI inflows in this period (between 2000 and
2008 the stock of FDI in the manufacturing sector increased more than
four times). These investments were mainly aimed at upgrading and
expanding existing production units and as a result by 2008 total pro-
duction in the manufacturing sector had increased more than three times
compared to its 2000 level.

It should be noted, however, that the foreign value added in gross exports
of the manufacturing sector increased more than the increase in the
output of the sector (see Figure 4). This can partly be explained with the
fact that major enterprises in the sector were bought by large multinational
companies in the early 2000s and were integrated in the international
supply chains of those companies. Data from EUROSTAT shows that in the

7In this paper data for Total Manufactures as specified in the OECD TiVA database includes
the following sub-categories: food products, beverages and tobacco, textiles; textile products,
leather and footwear; wood, paper, paper products, printing and publishing; chemicals and
non-metallic mineral products; basic metals and fabricated metal products; machinery and
equipment nec; electrical and optical equipment; transport equipment; manufacturing nec:
recycling. Data for Total Services incorporates as follows: wholesale and retail trade; hotels and
restaurants; transport and storage, post and telecommunication; final intermediation; real estate,
renting and business activities.
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Bulgarian manufacturing sector the share of production value generated by
foreign-owned® firms in total production value has increased from 37.1%
in 2003 to 54.6% in 2011. This has led Bulgarian affiliates to increase their
usage of foreign inputs, produced elsewhere in the supply chain, which
in turn led to an increase in the foreign value added component of these
companies’ exports.

Figure 4: Manufacturing Sector in Bulgaria
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Source: NSI, BNB, OECD TiVA database, own calculation.

Despite that manufacturing appears to be the engine of Bulgarian exports
growth between 2000 and 2011 (see Figure 3) we should have in mind
that the benefits that the Bulgarian economy gets from exporting (in the
form of employment, skills and income growth) could be larger in the
services sector due to its higher level of domestic value added in exports.
A closer look at the industry breakdown confirms that, indeed, manufac-
turing exports have a significant share of foreign value added and in 2011
two of the top three sectors in terms of exported domestic value added
are services sectors (see Figure 5). This ambiguous role of the services sec-
tors is why we will examine their contribution to overall trade performance
in more detail in Section 7.

® According to the EUROSTAT definition, foreign-owned firms are the ones where the controlling
institutional unit is resident in a different country from the one where the institutional unit over
which it has control is resident. http://ec.europa.eu/eurostat/cache/metadata/en/fats esms.htm
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Figure 5: Value Added in Bulgarian Exports (2011)
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Now that we have established the general industrial structure of Bulgarian
exports we can examine Bulgaria’s role in GVCs and see whether the
industries that led the overall exports growth are also the ones that are the
most active participants in GVCs.

6. GVCs-specific Indicators

6.1. Participation Index

The participation index provides a direct way to establish the degree to
which a country is involved in GVCs. As indicated in Section 3, by using
this index, we are able to show the extent to which Bulgaria is taking part
in vertically fragmented production chains as an importer of foreign inputs
(backward participation) and as a supplier of intermediate products used
in other counties’ exports (forward participation).
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The participation index for Bulgaria is higher than the participation indices
for the rest of the countries in the reference group (see Figure 6), which is
mainly due to the high degree of backward participation of the country.
This finding is consistent with our initial expectations. As a small open
economy, Bulgaria sources more foreign inputs than large economies such
as the US and the EU. Moreover, the large dependency on foreign inputs
of the Bulgarian participation is even more evident when comparing it with
a natural resource exporter such as Russia. This predominant backward
participation of Bulgaria could be beneficial for the country since studies
find that increases in foreign value added are associated with consequent
increases in domestic value added (IMF, 2013) and that foreign value
added in exports is a major channel of productivity increases through
knowledge and technological transfers (Van der Marel, 2015). The result
for Bulgaria’s GVCs participation index is most similar to the one for the
NMS? both in terms of participation intensity and in terms of composition
(with backward participation accounting for the largest part of the index).
This is not surprising, given the similar level of economic and institutional
developments in these countries, related to their membership in the EU.

Looking at the period 2000-2008 we observe that, with the exception of
Russia, the countries in the reference group have recorded an increase
in the participation in GVCs and this suggests an increase in the vertical
specialisation of production (Di Mauro et al., 2013). This increase in the
participation index is particularly evident for Bulgaria and could be related
to the EU pre-accession period and the potential deepening of the integra-
tion of Bulgaria in EU GVCs.

Even though the global financial crisis in 2009 has contributed to a slow-
down in the GVCs integration, Figure 6 illustrates that by 2011 the average
participation in GVCs shows signs of recovery. For the case of Bulgaria
the GVCs participation index in 2011 is lower than the level registered in
2008. It should be noted, however, that the country’s forward participa-
tion has increased, which is a sign that Bulgaria is increasingly participating
in the production of inputs used in third countries’ exports. Even though
Bulgaria hasn’t fully recovered its pre-crisis GVCs participation rate by
2011, it still exhibits the highest value of the participation index compared
to the rest of the countries in the reference group, which is indicative for
the high integration of Bulgaria in GVCs.

? From here on in this analysis NMS should be understood as the averaged result across the NMS
countries.
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Figure 6: GVCs Participation across Countries
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An industrial breakdown of the participation index (see Figure 7) shows
that Bulgaria is most active in GVCs in the processing sectors of the manu-
facturing industry and mainly as an importer of foreign intermediate prod-
ucts (backward participation). By 2011 chemical products and petrol refin-
ing, basic metals and machinery, electrical and transport equipment had
established themselves as the sectors with the highest participation index
for Bulgaria. Overall, the country’s role in GVCs in these sectors is mainly
through the foreign value added embodied in exports (backward participa-
tion) but its forward participation has registered an increase compared to
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its 2008 level. Moreover, Bulgaria’s participation in the machinery industry
has accelerated notably and this acceleration was defined to a large extent
by Bulgaria’s forward participation. This is evidence that Bulgaria is moving
towards integration in supply chains in technology intensive sectors with
higher value added production.

Figure 7: Bulgaria’s Participation in GVCs across Industries
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We should note that our results for the participation index and mainly
the backward participation component of the index might be affected by

price effects. The effect of prices on the amount of foreign value added in
a country’s exports is discussed by Cappariello and Felettigh (2015) and
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Nagengast and Stehrer (2015). Both papers conclude that the effect of
prices is not the main driver of changes in the foreign value added content
of gross exports but, nevertheless, should not be overlooked.

Since the value added is calculated from nominal data, an increase in
prices of foreign inputs is likely to lead to an increase in foreign value
added content of exports and, thus, to an upward shift in the relative
importance of the backward component of the GVCs participation index
to the forward one (given that we hold domestic value added more or less
constant). This is quite evident in countries that specialise in processing
since companies in that sector generally add certain value to the inputs
they process. This domestic value added (which would represent the com-
pany’s mark-up) is more or less stable in the short run since companies are
constrained by their production technologies. On the other hand, input
costs may vary significantly (like the international price of petrol and base
metals) and since gross exports and domestic and foreign value added
components are calculated using nominal data, it is likely that the foreign
value added component of gross exports is more volatile.

This is relevant for the case of Bulgaria, where most of the participation
in the GVCs and foreign value added is concentrated in the processing
industry (for example, petrol products, metals and chemical products).
This in turn explains why we see such significant movements in the foreign
value added content of gross exports in line with the international busi-
ness cycle, while the domestic value added, embodied in foreign exports,
is much more stable (see Figure 6). According to Figure 8 in periods of
cyclical upturns, when global economic activity is accelerating and prices
of primary commodities (and thus prices of processing inputs) are rising,
the foreign value added of gross exports tends to increase. On the other
hand, in periods of global economic downturns, when global demand
weakens and international prices of primary commodities are falling, the
foreign content of gross exports also tends to fall.
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Figure 8: Relationship between International Prices of Commodities
and Foreign Value Content of Bulgarian Gross Exports
(index 2005=100, US dollars)
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6.2. Length of Global Value Chains Index

Thus far we have discussed the most widely used GVCs indicator, namely
the participation index. However, in order to get a full picture of the role
of Bulgaria in GVCs, this analysis looks at a complementary index which
gives more information on the particular characteristics of the GVCs in
which the country participates. The indicator for the average length of
GVCs could be interpreted as showing the degree of production fragmen-
tation in GVCs (see Figure 9).

Figure 9: Average Length of GVCs across All Industries (2009)
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Source: OECD GVCs indicators database, own calculations.
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As expected in our initial hypothesis, Bulgaria has one of the highest aver-
age lengths of GVCs across the considered countries, which is in line with
the fact that Bulgaria has the highest rate of participation in the group
and that its participation is dominated by sectors with highly fragmented
production processes.

As noted in Section 3, production stages can be divided into domestic
and foreign and through that the average length index can be divided
into a domestic part and a foreign part. The ‘length of GVCs’ indicator
shows that for all countries in our reference group, including Bulgaria, the
domestic part is much higher than the foreign part. However, we should
indicate that Bulgaria and the NMS have the highest foreign share of the
average length of GVCs which could be attributed to the lower level of
self-sufficiency they have compared to bigger and more developed econo-
mies like the US and Japan. Furthermore, this relatively higher foreign part
is in accordance with the significant share of backward participation that
both Bulgaria and the NMS register.

Figure 10: Length of GVCs by Industry (2009)
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The index shows that for the case of Bulgaria, unlike the US, Japan and
the EU, there has been an increase in the average length of GVCs in the
period 2000-2009 (see Figure 10). The notable increase of the index for
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Bulgaria compared to the rest of the reference group could be due to the
increasing role of the manufacturing sector for Bulgaria’s exports. Fally
(2012) finds that fragmentation of production in the US has been decreas-
ing over time mainly because of the increasing role played by services
relative to the manufacturing sector in the US economy. In the case of
Bulgaria it could be the opposite - the increasing role played by the manu-
facturing sector compared to that of the services sector could have led to
the increase in the average length of GVCs that the country participates in.
We can assess this hypothesis by investigating the industrial breakdown of
the average length of GVCs for Bulgaria and its dynamics.

At industry level, the average length of GVCs index shows highest values
for Bulgaria for industries in which the participation in GVCs index is also
high. In the period 2000-2009 sectors with high fragmentation of produc-
tion such as machinery and equipment, transport equipment and basic
metals have registered significant increases in the average length of their
GVCs. This confirms our hypothesis that the overall increase in the aver-
age length of GVCs in which Bulgaria participates is a result of an increase
in the importance and length of GVCs related to the manufacturing sector.
Conversely, the length of the chains for Bulgaria in the services industries
such as financial intermediation is quite low and has registered a decrease
in the period 2000-2009 due to the generally low fragmentation of pro-
duction in these sectors (see Section 4).

6.3. Distance to Final Demand Index

In this section we examine the position of Bulgaria in GVCs through the
distance to final demand index. Using this index we establish whether
Bulgaria’s participation is at the beginning of the GVCs or closer to the
final consumers. The value of the index is to a large degree defined by the
production specialisation of the country. According to Figure 11, Bulgaria,
similarly to the NMS, has a high distance to final demand index. The index
establishes Bulgaria in the reference group as more involved in the initial
stages of the production process (an “upstream country”) and further
away from final consumers, compared to large developed economies like
the USA, EU and Japan. The only countries that register higher distance
to final demand are China and Russia. In the case of China this can be
explained with the country’s role as a world leader in terms of assembly
and processing functions. Russia, on the other hand, is a country rich in
natural resources, which are typically used at the beginning of the produc-
tion process. This explains why Russia’s exports are far from final demand.
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Figure 11: Distance to Final Demand for Bulgaria
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Bulgaria’s distance to final demand index has increased between 2000 and
2009 (see Figure 11). This can be interpreted as a sign that the country
is deepening its specialisation in the production of inputs. Studies find
that on average, most countries move upstream (their distance to final
demand increases) which is explained with the overall increase in the
length of GVCs and the outsourcing phenomenon. When the production
of some inputs is outsourced, their value added is moved backward to the
industries supplying intermediate inputs and the distance to final demand
increases (De Baker and Miroudot, 2014). In the case of Bulgaria the
increase in the distance to final demand between 2000 and 2009 is likely
to reflect the increased outsourcing as part of the country’s integration in
production processes with higher fragmentation. The fact that Bulgaria has
moved upstream is consistent with the observed increase in the length of
the GVCs that the country participates in.

7. The Role of Services

Production in GVCs increases the need for the co-ordination and efficient
linking of production stages across countries, with services playing a par-
ticularly prominent role. Production in GVCs relies heavily on logistics,
information and communications technologies and therefore on efficient
network infrastructures and complementary services (OECD, 2013). In
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fact, a significant part of the international production networks of MNEs
are geared towards providing services inputs to their country affiliates
(UNCTAD, 2013). The importance of services becomes evident once data
on trade in value added is used. According to UNCTAD (2013), the share
of services in gross exports worldwide is only around 20%, while around
40% of the value added inputs to exports is contributed by service-sector
activities since most manufacturing exports require significant services
inputs for their production. Therefore, in order to complete our analysis of
the role of Bulgaria in GVCs we look further at the role of services.

Figure 12: Services Value Added (2011)
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According to Figure 12 the share of services value added in gross exports
of Bulgaria is lower than the one for developed economies like the USA,
EU and Japan. It is also lower than the average for its EU peers from Cen-
tral and Eastern Europe and, thus, suggests that Bulgaria’s services sector
is still underdeveloped compared to the other NMS. Unlike the NMS and
the EU as a whole the share of services value added in total Bulgarian
gross exports has fallen compared to 2000, which can be explained by
the increasing importance of manufacturing sector exports (relative to
that of the services sector exports) for the overall growth of gross exports
(illustrated in Figure 3). We could expect that as Bulgaria catches up with
more developed economies the importance of services value added for
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exports will increase, becoming a vital source of productivity growth and
competitiveness.

Despite the lower importance of the services sector for the country’s
overall gross exports, Bulgaria shares some similar characteristics with
NMS and the EU in terms of the relatively high share of foreign services
value added in gross exports and the high share of services value added
embodied in manufacturing exports. Both characteristics are related to the
high fragmentation of production across countries in the EU. Numerous
studies like IMF (2013) show that since the 1990s large labour cost differ-
entials together with geographical proximity and cultural similarities have
led many firms from developed euro area countries (especially Germany)
to shift part of their manufacturing production (like motor vehicles and
other transport equipment) to Central and East European countries, while
retaining control over functions with high domestic value added such as
production management, design, marketing and R&D. This can explain the
high share of foreign services value added in gross exports and the high
share of overall services value added in manufacturing exports in Central
and East European countries.

As mentioned earlier, manufacturing includes more and more value added
from service-related activities. Firms use logistics, communication services
and business services in order to facilitate the efficient functioning of the
production process in GVCs. At the same time firms use services like
design, development, marketing, warranties and after-sales care to differ-
entiate, customise and upgrade products, allowing them to capture more
value. According to OECD (2013), value created by services as intermedi-
ate inputs represents over 30% of the total value added in manufactured
goods. The results for Bulgaria are similar - almost 33% of Bulgaria’s
manufacturing exports represent services value added (see Figure 12).
This is lower compared to the percentage in the rest of the NMS and the
average level for the EU, which may reflect the different product structure
of Bulgarian manufacturing exports.

Distribution and transport services contribute more than half of the ser-
vices value added in Bulgarian manufacturing exports as they provide the
necessary links in supply chains. Business and financial services which
are aimed at improving the efficiency of goods production inside the
GVCs generally contribute to a lesser extent in the case of Bulgaria (see
Figure 13). It appears that manufacturing sectors that have considerably
increased their usage of services inputs are part of the more complex and
higher value added machinery production industry.
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Figure 13: Services Value Added Embodied
in Manufacturing Exports by Industry, Bulgaria (2011)
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Although there are signs of increasing usage of services in fast-growing
higher value added sectors such as machinery production, the role of ser-
vices for Bulgaria’s exports remains less significant than the one for more
developed economies. The underdeveloped services sector is one of the
reasons why Bulgaria’s participation in GVCs is mainly through the usage
of foreign value added in its exports.

8. Impact of Participation in GVCs on Bulgaria

Our results so far suggest that Bulgaria’s exports are predominantly inter-
mediary products, which are far away from final consumers and have
low domestic value added content. This poses the question of whether
Bulgaria is able to benefit from its, as we saw, extensive participation in
GVCs.

Despite the fact that domestic value added content of exports is relatively
low for Bulgaria the share of domestic value added in exports to GDP is
higher than that of the other countries from the reference group because
of the large volume of exports relative to the size of the economy (see
Figure 14).
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Figure 14: Domestic Value Added Embodied

in the Country’s Gross Exports as a Share of GDP
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Figure 14 shows that in the period 2005-2011 the domestic value added
embodied in gross exports as a share of GDP increased most significantly
in Bulgaria compared to the other reference countries and regions. This
also corresponds to a period of increasing participation of Bulgaria in
GVCs. This would imply that the increased exports that resulted from
Bulgaria’s deeper integration in GVCs has stimulated the generation of
domestic value added, which is likely to have boosted economic activity
by increasing the demand for labour and investment.

Section 5 illustrated that foreign direct investment has played a crucial role
for the deeper integration of Bulgaria in GVCs and that foreign-owned
firms account for a large part of the production value (around 39% of total
production value in 2011), especially in the sectors that register highest
GVCs participation rates for Bulgaria (e.g. the manufacturing sector, where
foreign-owned firms account for around 55% of total production value
in 2011). Evidence suggests that foreign-owned firms in Bulgaria exhibit
higher productivity rates compared to domestically-controlled firms and
thus raise the overall productivity of the economy (see Figure 15).
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Figure 15: Productivity of Foreign- and Domestically-owned Firms in Bulgaria
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What is more, the presence of these more productive foreign-owned firms
on the local market is likely to have positive spill over effects on the rest
of the economy through knowledge and technology transfers, as well as
through increased competition.

9. Conclusion

The production of goods has become increasingly fragmented across
countries due to the expansion of GVCs, which defines the need for
policy makers to be well-informed about the position of their countries in
such chains. In this paper we analyse the role of Bulgaria in GVCs by using
value added data from the OECD TiVA (October 2015) and OECD Global
Value Chains (May 2013) databases. The use of these databases offers a
number of advantages in examining participation in GVCs compared to
standard gross trade statistics. However, it should be noted that the low
frequency of the data in the databases as well as the significant lag with
which the data is published represent a limitation to the analysis.

For the purpose of comparison we present the results for Bulgaria along-
side those for a chosen reference group of countries within which we
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pay particular attention to the countries from Central and Eastern Europe
that joined the EU after 2004. The analysis on the participation in GVCs
is centred around three main indicators, namely “Participation in GVCs”,
“Length of GVCs” and “Distance to final demand”. The paper also dis-
cusses the role of services for Bulgaria’s export performance, given their
increasing importance in the operations of GVCs.

Our findings show that Bulgaria has increased its involvement in GVCs in
the years prior and after the country’s accession in the EU and as of 2011
registers the highest GVCs participation rate among the countries from
the chosen reference group. Bulgaria’s involvement in GVCs is mainly in
terms of the manufacturing sector, where the increased participation in
supply chains was facilitated by the large inflows of FDI, especially in the
years before the global financial crisis. Our results point to the conclu-
sion that Bulgaria participates in GVCs mainly as an “upstream” country,
which specialises in processing functions. As such Bulgaria requires the
use of considerable amounts of foreign inputs which in turn leads to a
high share of foreign value added in total Bulgarian exports. Despite that
the share of domestic value added in Bulgaria’s exports appears to be low,
the welfare gains from trade are larger for Bulgaria than for the rest of the
countries in the reference group due to the large volume of trade relative
to the size of the Bulgarian economy. Our results also suggest that given
Bulgaria’s specialisation in processing functions, the country participates
in highly fragmented production chains and exports mostly intermediary
products, which are situated far away from final consumers. The increased
participation of Bulgaria in highly fragmented production chains of the
manufacturing sector between 2000 and 2009 has led to an increase in
both the average length of GVCs in which Bulgaria participates and the
distance to final demand of the country’s exports. Our analysis shows
that the services sector in Bulgaria remains less developed compared to
advanced economies and the NMS, both in terms of the direct exports of
services and the extent to which services are used to facilitate the efficient
production of other sectors in GVCs. However, as Bulgaria catches up
with more developed economies the importance of services value added
for exports will increase, becoming a source of productivity growth and
competitiveness. Such a tendency can already be observed in some fast-
growing higher value added manufacturing sectors, where the importance
of services’ inputs has been increasing.
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Abstract. We use agent-based methodology to simulate a labour market with on-
the-job search. Workers continue to search while employed in order to find a job
in a better paying firm and climb the wage ladder. In particular, we study the effect
of the intensity of job search of both employed and unemployed workers on the
unemployment rate and the average unemployment duration. The main result is
that whenever employed workers continue to apply for new jobs intensively, i.e. by
sending out many applications per period, it becomes very difficult for young and
inexperienced workers to enter the labour market because they are never preferred
over a more experienced worker. Introducing adaptive behaviour under which
workers can adjust their search strategy according to whether they are successful
in finding a job or not and whether they are already in a firm which offers high
salaries or not, remedies to some extent the congestion effect created by the search
of employed workers.

Pestome. M3noa3BaHa e azeHMHO opueHMUpPaHa MemMoOgoAO2UA 3a CUMYAUPAHE Ha
nazap Ha mpyga ¢ mbpceHe Ha paboma 6e3 HanyckaHe Ha cbwecmByBawama.
PaGomHuuume npogbaxaBam ga mbvpcam paboma, gokamo ca 3aemu, 3a ga Ha-
mepam paboma 666 dpupma ¢ no-Bucoko 3anrawaHe u ga 3aemam no-8ucokonaa-
meHa gabykHocm. [o-koHkpemHo, uzyyaBa ce echekmbm om uHMeH3upuUUUpPaHe
Ha mbpceHemMo Ha paboma om cmpaHa Kakmo Ha 3aemume, maka u Ha 6e3pa-
6omHume Bbpxy paBHuwemo Ha 6e3pabomuua u Bbpxy HelHama cpegHa NPo-
gbakumeaHocm. OcHoBHuam pe3yamam e, ye Ko2amo 3aemume NPogbAXKam UH-
meH3uBHo ga mbpcam paboma, Hanpumep Ype3 MHO20KPamHo KaHgugamcmBaHe
npe3 cbomBemHusa nepuog, cmaBa mBbpge MpygHo 3a MAagume u HeonUMHU
pabomHuuu ga uzaa3am Ha mpygoBua nazap, mbl kamo me Hukoza He buxa Huau
npegnodemeHu npeg no-onumHume pabomuuuu. BvBexgaremo Ha aganmuBen
mogen Ha noBegeHue, npu kolmo pabomHuyume mozam ga npucnocobam cBos-
ma cmpameaus Ha mbpceHe Ha paboma cnopeg moBa gaau ycnewHo uau Heyc-
newHo mbpcam paboma u gaau Beyve ca uau He ca 668 pupma, koamo npegaaza
Bucoko 3anaaware, Heympaauzupa 8 HakakBa cmeneH edhekma Ha npeHacuwaHe,
NopogeH om mbpceHemo Ha paboma om cmpaHa Ha 3aemu Auua.
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1. Introduction

In the following paper, a labour market model with on-the-job search is
considered. Empirical studies suggest that a large fraction of the separa-
tions between workers and firms occur because of job-to-job transitions.
The estimates vary from country to country (see Jolivet et al. (2006)) but
generally point to a high rate of job-tojob movements. Therefore, we incor-
porate an on-thejob search mechanism in a simple agent-based simulation
of the labour market and study how workers’ search intensity, both on-the-
job and when unemployed, affects the labour market outcomes in terms
of unemployment rate and duration until finding a job. For the purpose we
test multiple theoretical scenarios which do not rely on empirical data. We
investigate what the labour market outcomes will be assuming different
distributions over workers’ search strategies. More precisely, we are able to
show how macro-level frictions emerge, preventing the market from clear-
ing even though on the micro-level workers try hard to find a job by send-
ing out many applications per period. This project is a first step towards
developing a more comprehensive model of the labour market.

The agent-based approach is becoming an increasingly popular tool for
modelling and analysis across different disciplines. Broadly speaking, agent-
based models (ABMs) consist of autonomous agents who interact accord-
ing to some set of rules. The modeller assigns these rules and as a result we
can observe a macro level outcome arising from a micro level behavioural
mechanism. Making use of the advancement in computer capabilities,
the agent-based approach can be helpful in modelling various complex
economic interactions. The “agents” in this context could be consumers,
workers, firms but also institutions, governed by some rules of behaviour
(Tesfatsion, 2006). One of the advantages of agent-based modelling over
the conventional economic modelling tools is that it allows to relax some
of the strong assumptions often made in theoretical economic models. For
instance, we can go beyond the “representative, rational, utility-maximizing
agent” framework and consider agents which are heterogeneous in one or
many of their characteristics.

In this model we introduce firm heterogeneity by letting firms draw dif-
ferent bargaining strategies and worker heterogeneity in terms of search
strategies, age and experience. The main results suggest that high search
intensity is not necessarily beneficial for the workers. On the contrary, it
increases the degree of friction on the labour market due to coordination
failure on the side of the job-searching workers and competition for work-
ers on the side of the firms. Similarly, Albrecht et al. (2003) find, in an
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analytical framework, that introducing multiple applications by unemployed
workers exacerbates the coordination failure during the matching process.

Using agent-based methodology we are able to show that allowing multiple
applications together with on-the-job search can considerably increase the
unemployment rate and the duration until finding a job. To my knowledge,
this question has not been explicitly considered in other agent-based
labour market models. We find that whenever workers search very inten-
sively for a first job or for a “better” job than their current one, they create
a big queue for the available vacancies and decrease the probability of
actually forming a match. More precisely, when employed workers con-
tinue to send out applications very actively they block the opportunities
for young and inexperienced workers to be chosen by the firms. Allowing
for multiple applications further exacerbates the market frictions because
employed workers are also more picky. They accept only offers that are
better than their current job, which means that they often reject offers.
Once a worker rejects the job offer, the vacancy remains open until the
next round of applications. The lack of coordination between workers
in the application process also increases the unemployment duration of
young workers. Therefore, depending on workers’ search intensities, some
vacancies remain open for many periods and the market cannot clear.

2. Related Literature

The implementation of on-the-job search in frictional labour market settings
has a strong appeal because empirical evidence has documented that a
large portion of the separations between workers and firms in the devel-
oped economies occur due to job-to-job transitions. Mattila (1974) was the
first study to point out, using U.S. data, that job-to-job transitions account
for 50 to 60% of job quits. Pissarides (1994) estimates that 20% of the new
hired workers in the U.S. come directly from another job. In a more recent
study, Fallick and Fleischman (2004) find that two-fifths of new jobs in the
U.S. in the period 1994-2003 are due to job-to-job transitions.

Results for Europe point to smaller but still considerable job-to-job transi-
tion rates. Using panel data on 10 European countries and the U.S., Jolivet
et al. (2006) find that one can divide the sampled countries into three
categories: such with high-, middle- and low- job-to-job turnover rates. High
job-to-job transition rates are estimated for the U.K. and Denmark. Ger-
many, the Netherlands, Ireland and the U.S. fall in the middle group, while
Belgium, France, Italy, Portugal exhibit lower job-to-job turnover rates. Pis-
sarides and Wadsworth (1994) find, using data from Britain’s Labour Force
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Survey (1983-1984), that job-to-job transitions constituted three quarters
of all job separations in the considered period.

Moreover, the introduction of on-the-job search to the standard models
with search equilibrium, is shown to bring desirable features. Mortensen
(1994), in one of the early contributions to the topic, finds that search
during employment helps explain the Beveridge curve, the procyclical quits
as well the countercyclicity of the flows in and out of unemployment. Pis-
sarides (1994) finds that on-the-job search induces higher cyclical volatility
of the vacancies and more persistent unemployment than the standard
search equilibrium model. In both models the wage is a fixed split of the
surplus of the match.

Numerous studies, on the other hand, focus on why workers continue
searching when they are already employed. The predominant incen-
tive assumed in the literature is that workers search on the job in order
to climb a wage ladder. Mortensen (1990) (as cited in Christensen et al.
(2005)) finds that the distribution of wages that on-the-job seekers face
stochastically dominates the one over unemployed applicants because
employed workers increase their wage by moving from job-to-job. Burdett
et al. (2011) extend the model with on-the-job search by assuming that
workers accumulate experience. They find that in the first 10 years of their
career workers typically change several jobs and increase their wage rap-
idly. Moreover, the approach leads to a “desirable” wage distribution, i.e.
humped-shaped with “fat” right tail, which is also the wage distribution
shape found in many empirical studies (see, for example, Neal and Rosen
(2000), Bontemps et al. (2000)).

Christensen et al. (2005) implement endogenous search effort and find
that on-the-job search declines as wages increase. Workers who receive
low wages have a higher incentive to search while employed because
they can expect higher returns. This theoretical result is also verified by
an empirical study which uses data from the Danish Integrated Database
for Labour Market Research. Job tenure also reduces the probability that a
worker looks for a new employer. On the other hand, younger, skilled and
part-time workers are more likely to search while employed (Pissarides and
Wadsworth (1994)).

Another stream of literature emphasises educational and skill job mis-
matches as incentives for on-the-job search. Allen and Van der Velden
(2001), for example, find using a comparative international study of the
labour market outcomes of people with tertiary education in Japan and
eleven European countries, that skill mismatches decrease the job satisfac-
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tion and increase the incentive for on-the-job search. Educational or skill
job mismatches, however, go beyond the scope of the model perused in
this paper.

The labour market exhibits large heterogeneity among the participants,
both employees and employers. Numerous agent-based models, some
of which very large scale, have already been used to model this diversity
with focus on reproducing some stylized facts in labour economics and
considering what-if scenarios in order to evaluate the effects of differ-
ent policies. Neugart et al. (2012) divide the labour market agent-based
models into two broad categories: the so-called partial models and labour
market models which are part of a larger macroeconomic framework and
which investigate the interaction between several markets. One example
of the second class is the EURACE model (Deissenberg et al., 2008) which
is aimed at modelling the European economy (implements both real and
financial markets) and reproducing empirical regularities that emerge at
the macro level. The model is used to investigate the outcome of different
policy scenarios.

Some examples of agent-based models, which are confined to interac-
tions in the labour market are Guerrero and Axtell (2013), Lewkovicz et
al. (2009), Neugart (2004), Gemkow and Neugart (2011) and Richiardi
(2004,2006)'. The labour market model presented in Ballot (2002), called
ARTEMIS, is calibrated to the French labour market in the period the 1970s
oil crisis and reproduces the gross flows dynamics and some labour mobil-
ity patterns observed it that period. An intermediary which assists firms
and workers to meet is implemented, modelled as a temporary help firm,
which offers only short term contracts. On-the-job search is also present
with the assumption that the unemployed search more intensively and
those who are employed under a temporary contract strive to find a per-
manent position. Firms’ internal labour markets are also considered, as the
firms’ decisions on promotions, lay-offs, job creation and destruction, dis-
missals and hiring standards. Workers, on the other hand, make decisions
about entry and exit into the labour market, applications, registration for a
temporary help firm, on-the;job search and abandoning search in case of
discouragement. Both firms and workers adapt their behaviour based on
past experience.

Besides reproducing the empirically documented flow dynamics, the
results of the simulation suggest that the intermediaries have a profound

! For a review of agent-based labour market models see Neugart et al. (2012).
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effect on the aggregate matching in the market by reducing unemployment
and enabling workers to gather experience.

Lewkovicz et al. (2009) build on the ARTEMIS model to study age dis-
crimination on the labour market against senior workers (defined as older
than 50 years) and explore how a new type of work contract, the so called
Unified Contract, which is an alternative to the definite- and indefinite-
term contracts, might influence the unemployment rate in this group. Very
briefly summarized, the Unified Contract is indefinite, allows for accumula-
tion of seniority and unconditional firing and does not bear legal justifica-
tion costs upon firing. The main result of the simulations is that under Uni-
fied Contract the unemployment rate for young and middle-aged workers
decreases, while it increases for senior workers. Moreover, the last effect is
high enough so that the overall unemployment rate also slightly increases.

Neugart (2004), on the other hand, simulates the matching process
between firms and workers and studies the emerging matching function.
The results suggest that the matching function exhibits decreasing returns
to scale which contradicts the conventionally assumed constant returns
to scale matching function. Moreover, labour market policies are found to
have an effect on the matching function which implies that assuming an
exogenous matching technology might be inappropriate.

Gemkow and Neugart (2011) implement an endogenous social network
and investigate its effects on hiring and inequality. The authors find that
referral hiring decreases when the market is more volatile, i.e. when there is
higher variability in the labour demand of firms. Sustaining the “friendships”
in the network is costly and during volatile time it is more likely that the
contacts of a given agent will be also searching for a job. Hence, the result
shows that during such times referral hirings decrease and subsequently
the distribution of individual incidences of unemployment becomes more
equal.

Richiardi (2006) models a labour market with on-the-job search and entre-
preneurship, which successfully reproduces some stylized facts such as
the Beveridge, Wage and Okun curves. In the model workers differ with
respect to their productivity and inclination to entrepreneurship. Firms,
on the other hand, have differential growth potential and make decisions
regarding the number of vacancies and the wages they offer. There is also a
possibility of firm exit if the firm generates negative profits or if all employ-
ees leave. Dissatisfied workers may look for a new job or may decide to
become employers themselves. Interestingly, Richiardi (2006) finds that a
value of the search intensity of 1 application every 3 periods, where one
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period is one week, is appropriate. Moreover a higher search intensity is
associated with lower unemployment rate under increasing vacancy cost.
This result, at first glance contradictory to ours, is, however, not directly
comparable since in this model we do not assume a positive vacancy cost.

With the model presented here, we aim to study the interaction of the
agents confined to the labour market, which gives us the opportunity
to isolate the effect of on-the-job search and the search intensity on the
market outcomes. We wish to incorporate on-the-job search in a labour
market with heterogeneous firms and ex-ante homogeneous workers. The
idea is derived from the theoretical models described above, but the agent-
based environment allows us to further investigate the mechanism.

3. Model Description

There are two types of agents in this model: firms and workers and we
simulate a simple matching process between them. The workers want to
find a job and the firms wish to fill their open vacancies. We assume that
the firms are infinitely-lived and equally sized. The heterogeneity among
them arises from their bargaining strategies, i.e. the share of the match sur-
plus they are willing to offer to their workers. The worker and the firm are
bargaining over the split of the surplus of the match similarly to Pissarides
(1994) and Mortensen (1994). Workers are heterogeneous with respect
to their age, experience and search strategy. In the context of the model,
search strategy is defined as the number of applications each worker sends
per period, where one period is defined as one quarter of a year.

The matching mechanism employed in this model is of urn-ball type. The
urn-ball matching is quite intuitive in terms of understanding how coor-
dination failure might arise’. As it can be inferred by the name, we can
think of the firms as urns in which workers place their applications, the
balls. Coordination failure comes from the fact that workers send out their
applications randomly which may lead to some firms receiving too many
applications per vacancy while others receive none. Hence, the lack of
information about the actions of other agents creates frictions in the labour
market which prevents it from clearing.

Moreover, allowing for workers to send more than one application per
period does not necessarily alleviate the problem and coordination failure
might persist (see Albrecht et al. (2003)). Under the case of many applica-

% For a comprehensive review of the types of matching functions refer to Petrongolo and
Pissarides (2001).
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tions per worker per period, it is more likely that all vacancies will receive
an application. Nevertheless, this does not ensure that a match will be
formed since now firms are competing for the best workers, which in our
set-up are the most experienced ones. Hence, if a very good candidate has
sent multiple applications s/he might receive several offers and reject most
of them, leaving the vacancies open until the next period.

For each vacancy, the firm chooses the applicant who will generate the
highest match surplus S, i.e. the one with the highest experience (x;,). The
match surplus generated by an employed worker i at time ¢ is an increasing,
concave function of the worker’s experience:
1-0
g= bt
1

, 0>0 (1)

Throughout the simulations we set ¢ = 0.5. Moreover, we assume that
worker’s experience is not job-specific and is perfectly transferable
between firms. That is, the worker will generate the same surplus whenever
matched with either one of the firms. The wages of workers with the same
experience, however, differ between firms depending on the employer’s
bargaining strategy B. Hence, the wage of worker i employed in firm j at
time ¢ can be written as:

1-o

i

Wijtz(,b(xi,t,ﬁj):ﬁj(x.t ) (2)

l1-0

It follows that wage dispersion within and across firms is generated. This
mechanism provides an obvious incentive for the workers to search for an
employer with whom they can earn a larger share of the surplus, given that
workers with the same experience produce the same match surplus in all
firms. Similarly to Burdett et al. (2011), we expect that most of the young
workers will start their careers in low-paying firms and will change several
employers in pursuit of higher remuneration.

The wages are normalized between 0 and 1 and a “minimum wage” of
0.01 is introduced. This is done in order to avoid a wage of 0 for workers
with no experience. However, given the set-up of the model, the introduc-
tion of a minimum wage does not alter the market outcomes, since the
only criteria for hiring workers is the experience.

The model is created in RePast and the used programming language is Java.
The next two sections describe in more detail the initial conditions of the
model as well as what happens in each period.
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3.1. Initial Conditions

In the beginning of the simulation the agents are created. Since firms
are equally sized, it must hold that the number of workers that could be

- . :.. NumberofWorkers
employed in one firm is: NumberofFirms "

Additionally, firms draw their bargaining strategy from a Gaussian distribu-
tion with mean 0.5 and standard deviation 0.1. Given that the bargaining
strategy is defined as a fraction of the match surplus, it can take values in
the range [0,1]. If a firm draws a value outside of that range, it disregards
it and makes a new draw. Further, the worker’s age (g, ) is drawn from an
uniform distribution over:

A={18+0.257 | n=0,.., 179
and his/her experience (x; ) is randomly drawn from the set:

{0.25n | n=0, ..., 4(a; - 18)}.
In the initialization of the model, all workers are unemployed, which
implies that the first few periods of the simulation should be disregarded
from the analysis. Note also that the model could be calibrated to shorter
periods than a quarter of a year by adjusting the age updating process,

which should decrease the unemployment duration. Throughout all simula-
tions, however, a period of a quarter of a year is assumed.

3.2. Step Dynamics

In the beginning of each period firms post vacancies if they have not
already filled their positions. Workers, both employed and unemployed,
follow their search strategy and send a number of applications for the open
vacancies accordingly. Workers can observe the mean of the bargaining
strategies across all firms but do not know ex-ante what is the bargaining
strategy of the particular firm for which they apply.

Next, each firm gathers the list of applicants and sorts it according to work-
ers’ experience. Then, the firm chooses the most experienced applicant
and offers the position to him/her. If the firm has more then one vacancy,
it chooses the second most experienced applicant and offers the next
vacancy to him/her and so on. Upon making an offer, the firm reveals its
bargaining strategy to the worker.

At this point some workers might have received job offers and they pro-
ceed to decide whether to accept them or not. If a worker has sent out
more than one application, s/he might have also received more than one
offer. An unemployed worker then sorts the job offers according to the
bargaining strategy of the firms. S/he chooses the employer with the high-
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est B, i.e. the one who is willing to offer the biggest share of the match sur-
plus to the employee and accepts the offer. If the unemployed worker has
received only one offer, s/he takes it. In this model unemployed workers
have high incentive to accept even “bad” offers because of the on-the-job
search mechanism. Workers with higher experience are valued more by the
firms and therefore applicants have no incentive to remain unemployed in
order to wait for better offers.

Employed workers, on the other hand, also sort their job offers according to
the firm’s bargaining strategy. They next compare the best offer they have
received with their current employers’ B and change jobs if Beyyen<Boger-
Otherwise, they remain in their old position.

At the end of each period workers’ age (g;,) is updated:

1
ai,t+1 :ai't+Z (3)

Whenever a worker reaches the age 63, s/he retires and a new 18-year-old
unemployed worker with no experience is “born”. Hence, the number of
workers on the market is kept constant. Also the experience of the workers
(x;,) is updated at the end of the period according to:

Xir+ i,if worker i was employed in period ¢
Xi,t+41 = (4)
X;r, otherwise.

Finally, data is collected and the period ends. Figure 1 depicts the described
process and the next subsection presents a pseudocode of the model. In
figure 1 the red arrows show the possible transitions of unemployed agents
in the given period, while the blue arrows follow the possible paths of
employed agents.
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Figure 1: Labour market model with on-the-job search
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3.3. Pseudocode

The following pseudocode presents in detail what happens in each period
of the simulations.

1 period = 1 quarter
Initial conditions:
Create n infinitely-lived firms and m workers
Workers are allocated age (a, o), drawn from the set: 4 = {18 + 0.25n | n = 0,...,
179} and experience level (x;,) drawn from the set {0.25x7 | n=0,..., 4(a;,— 18)}
Firms are allocated a bargaining strategy f3
Workers are assigned to the pool of unemployment
Dynamics:
for each period ¢
for each firm j
if number of workers (numWor;) < 2
post '7” — numWor; vacancies
else
do nothing
end for each firm j
for each worker i
if worker is unemployed
observes all firms with numWor; < 1t
applies randomly to g of them according to the search strategy
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if worker is employed in firm with bargaining strategy B < B,.can
observes all firms with numWor; < 2
applies to k firms according to the search strategy
if worker is employed in firm with bargaining strategy B > B,.can
observes all firms with num Wor; < '7”
applies to / firms according to the search strategy
end for each worker i
Hiring
for each vacancy of firm j
if workers apply
make an offer to the one with highest experience x;,
if two or more applicants have the same experience, make an offer to one
of them at random
if no workers apply
vacancy remains open
end for each vacancy of firm j
Job transition
for each worker i
if unemployed worker receives job offers
chooses the firm with highest f3
else
remains unemployed
if employed worker receives job offers
changes firms if Bz, > Beyrens
else
remains with current employer
end for each worker i
Market update
for each worker i
update age
if age = 63
worker is replaced by a new unemployed worker with age=18 and
experience=0
else
worker remains on the labour market
if worker is employed
update experience
else
keep old experience
end for each worker i
Data collection at end of each period
end for each period ¢
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4. Search Intensity

In this set-up, we address the question: how the search intensity affects the
market outcome. Since we consider infinitely-lived firms which never lay
off workers, the only options for a separation between a firm and a worker
arise from the job-to-job transition of workers and from retirement. Hence,
once a worker finds a job, s/he remains employed until retirement. Within
the framework of the model we explore the link between search intensity
and the average duration until finding the first job and between search
intensity and the unemployment rate.

4.1. Benchmark Case

In the benchmark case we assume, rather unrealistically, that each worker
sends one application per period regardless of his/her employment status.
Figure 2 displays a histogram of the wages (panel a) at the end of the
400th period (equivalent to 100 years) and the hazard rates during the
400 periods (panel b). The hazard rates provide an empirical estimate of
the probability of moving into employment (job-finding rate) and the prob-
ability of changing jobs (job-to-job transition rate) at a given period ¢t. The
job-finding rate is calculated as the fraction of unemployed workers who
manage to find a job until the end of the period. The job-to-job transition
rate, on the other hand, is estimated as the fraction of employed workers
who change jobs within the period.

Figure 3 shows the unemployment rate, average wage (panel a) and the
average unemployment duration (panel b) generated by the simulation. We
can observe that the model creates a high unemployment rate (the value
stabilizes close to 30%) and a high average unemployment duration. The
underlying reason for this result could be inferred from the hazard rates dia-
gram (fig 2b). We see that the job-to-job transition rate is on average higher
than the job-finding rate. Once workers become employed and start accu-
mulating experience, they have an advantage over unemployed workers
when being selected for positions. Since, in this scenario, workers search
with the same intensity regardless of their employment status, it becomes
easier for workers who are already employed to transition between firms
then for the unemployed workers to find a job. This can be deduced from
the algorithm of the matching process according to which firms offer one
position to a single worker. If many workers applied the firm chooses the
one with the highest experience who might then refuse the offer. Hence,
no match is created for the period even though less experienced or unem-
ployed workers might have been willing to accept the offer.
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Figure 2: Simulation results, single runs, one application per period:
t =400, 100 firms, 1000 workers
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Figure 3: Simulation results, single runs, one application per period:
t = 400, 100 firms, 1000 workers
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Figure 4: Simulation results, single run, no on-the-job search:
t = 400, 100 firms, 1000 workers
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4.2. No On-the-job Search, 1 Application Per Period

To illustrate this further, in the next experiment we forbid the search while
employed. Without on-the-job search, the model generates almost full
employment. Since once the worker finds a job, s/he remains employed
until retirement, the lack of job-tojob transitions, job destruction and com-
petition coming from more experienced workers, create prerequisite for
achieving almost full employment. On average, workers manage to find
work within their first period of unemployment which implies very low
degree of search frictions. The results are displayed in figures 4 and 5.

We can observe a high job-finding rate which fluctuates around 0.65. A
value of 0.65 for the job-finding rate means that in the given period 65%
of the unemployed agents have found a job. Comparing the hazard rates
under the no job-to-job transition case with the result in the previous sec-
tion where all workers send one application per period, irrespective of their
employment status (see fig. 2b), we can see how much the chances of
unemployed workers worsen when on-the-job search is allowed. The value
of the job-finding rate in that case fluctuates between 0 and approximately
0.06, which indicates that in the “best” period of the simulation only about
6% of the unemployed agents moved into employment.

Figure 5: Simulation results, single run, no on-the-job search:
t =400, 100 firms, 1000 workers

(a) Unemployment and average wage (b) Average unemployment duration
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If we look at the wage histograms generated from the two scenarios we
can observe that the histogram from the simulation with on-the-job search
is flatter, with relatively large concentration of workers with highest and
lowest wages (fig. 2a), whereas when we forbid workers to change jobs,
the number of workers seems more concentrated around the average wage
value (fig. 4a). The underlying reason behind this result comes from the fact
that in the no on-the-job search case almost all workers manage to find a
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job fast and begin accumulating experience. Since the wage in this model
is an increasing function of the experience, most workers manage to gener-
ate enough experience so that to reach a salary close to the average, even
if they are in a firm which has a low Nash bargaining coefficient.

On the other hand, the case with on-the-job search allows experienced
workers to move up the wage ladder relatively fast and find employment
in the high-paying firms, i.e. the most experienced workers who will have
high salaries in any firm, manage to also move to the firms with the high-
est Nash bargaining coefficients. This might explain the fatter right tail of
the wage histogram with on-the-job search (fig. 2a). The reason why there
is also a relatively high concentration of workers with the lowest salaries
in this case could possibly be due to the fact that once workers begin
accumulating experience, they want to move to better firms. Hence the
firms with lowest Nash bargaining coefficients are constantly looking for
new workers who inevitably come from the pool of unemployment, where
workers have experience of 0. Since workers have no incentive to stay in
the low-paying firms, such firms suffer higher worker turnover, and possibly
need to constantly hire workers with no or very little experience who earn
the lowest wages. This might explain why there is a relative concentration
of workers in the lowest part of the histogram, whereas in the case with no
on-the-job search there is a pronounced peak in the number of workers
with wages closer to the mean.

This experiment shows how important on-the-job search is in this model
and how it can create a very high degree of frictions and subsequently high
unemployment rate and high average unemployment duration. In the next
sections we explore further how different search intensities alter the results.
For the purpose we run multiple simulation altering the search strategies
of workers, whereby we will distinguish between unemployed workers,
workers employed in “worse than average” firms and workers employed in
“better than average firms”.
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Figure 6: Average unemployment duration vs. search intensity of unemployed
agents
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4.3. On-the-job Search With Multiple Applications

For the simulations, we alter workers’ search intensity, i.e. the number of
applications they send per period. Unemployed workers send between
1 and 10 work applications. The assumption is that unemployed work-
ers always apply for jobs. On the other hand, workers employed in both
better and worse than average firms send between 0 and 10 applications
per period. Starting with the first value of the parameters, they are incre-
mented by one for each run. All possible combinations are replicated
50 times. There are 100 workers and 10 firms and firms can employ up to
10 workers. The values of the variables at the 250th period of each run are
reported. 250th period is chosen based on the observation from the single
runs that all variables have stabilized by that time.

Worse than average firms are the ones with bargaining strategy B lower
than the mean of bargaining strategies across all firms while better than
average firms are the ones with bargaining strategies above the mean.
Workers can observe the mean and also know the value of the B of their
current employer. Intuitively, we can think that workers who know that
they are already in a “good” firm will reduce the number of applications
they send per period or will stop searching altogether. This possibility is
explored in section 6. For the moment we assign a search strategy for each
worker and vary it exogenously, depending on whether or not the worker
has a job and the type of firm s/he is employed in.
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Figure 6 shows the result of the simulation runs for average unemployment
duration of unemployed workers for different search intensity, holding the
search intensity of employed workers constant. Table 1T summarizes the
used abbreviations.

Table 1: Variables

Abbreviation Description
aud average unemployment duration
nau number of applications sent by unemployed
workers per period
number of applications per period sent by
nael S A
workers employed in “worse than average firms
number of applications per period sent by
naeh s u . ”
workers employed in “better than average firms
itj job-tojob transition rate
jf job-finding rate
avewage average wage
nael_sq nael squared
naeh_sq naeh squared

From figure 6a we can see that, whenever the search intensity of employed
workers is held constant, at one application per period, increasing the
number of applications of unemployed workers has almost no effect on
the average unemployment duration. The slope of the fitted line is nega-
tive but very close to zero. Repeating the same experiment, but this time
increasing the number of applications of workers employed in worse than
average firms to two per period, reveals similar pattern. The search intensity
of the unemployed agents does not seem to have an impact on the average
unemployment duration and in this case the slope of the fitted line is even
positive (and again very close to 0).

Next, the output of the simulations is used in OLS regression models
in order to study the correlation between workers’ search intensity and
average unemployment duration and unemployment rate, respectively.
In table 2 the dependent variable in all 4 regression models is average
unemployment duration, while in table 3 the dependent variable is the
unemployment rate. Plotting the data revealed a curvilinear relationship
between both the average unemployment duration and the unemployment
rate and the number of applications sent by employed workers (nael and
naeh), see Appendix A. Therefore, also a squared terms of the two vari-
ables is included.
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Table 2: Regression results, 50 replications of each case, dependent variable:
average unemployment duration

1 2 3 4
VARIABLES W i Modela M
nau 0.0343*** 0.0353*** 0.0383*** 0.0370***
(0.0125) (0.0117) (0.0117) (0.0106)
el 1.889*** 1.755%** 1.718%** 5.220%**
(0.0146) (0.0134) (0.0134) (0.0523)
naeh 3.157*** 3.046*** 3.005*** 5.102%**
(0.0137) (0.0132) (0.0133) (0.0447)
-, 15.84%** 17.26*** 4.872%*
1Y (0.836) (0.836) (0.731)
if -57.54*** -57.20%** -46.08***
(1.147) (1.130) (0.960)
avewage 11.67* 7.416%**
(0.633) (0.597)
nael_sq 0.346""
- (0.00442)
naeh_sq D207
= (0.00396)
Constant 42.89*** 44.20"* 40.01*** 33.21%
(0.160) (0.156) (0.282) (0.293)
Observations 60,500 60,500 60,500 60,500
R-squared 0.635 0.676 0.678 0.735
Robust standard errors in parentheses
**45<0.01, ** p<0.05, * p<0.1

The search intensity of employed workers has a significant, positive impact
on the unemployment rate. On the other hand, the search intensity of
unemployed workers has a very little (coefficients close to 0, see table 3)
and insignificant effect on the unemployment rate. This results indicates
that higher search activity of employed workers increases the unemploy-
ment rate, while increasing the search intensity of the unemployed can do
very little to counteract this effect. Moreover, the results in table 2 suggest
that unemployed workers cannot reduce the time until finding their first job
by increasing the number of applications sent per period. On the contrary,
the variable “number of applications sent by unemployed workers” (nau)
has a positive and significant effect on the average unemployment duration
(table 2). Even though the estimated coefficients are statistically significant,
they are close to 0 in all four specifications of the regression. This indi-
cates that although statistically significant, this values are not economically
significant. The high significance level could also be driven by the large
number of observations generated by the simulations.
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Table 3: Regression results, 50 replications of each case, dependent variable:
unemployment rate

1 2 3 4

VARIABLES Rl AP R ey
nau 7.27e-05 8.17e-05 0.000154 0.000139
(0.000127) (0.000120) (0.000118) (0.000104)

nael 0.0236*** 0.0222*** 0.0213*** 0.0616***
(0.000150) (0.000140) (0.000137) (0.000522)

naeh 0.0423*** 0.0414*** 0.0404*** 0.0640***
(0.000139) (0.000136) (0.000136) (0.000443)

.. 0.269*** 0.303*** 0.161***
1y (0.00842) (0.00826) (0.00676)

if -0.540*** -0.532%** -0.405***

(0.0127) (0.0122) (0.0103)

avewage 0.278*** 0.229***
(0.00649) (0.00593)
nael_sq -0.00397***
— (4.35e-05)
naeh_sq -0.00233***
(3.91e-05)

Constant 0.365*** 0.375*** 0.275*** 0.198***
(0.00162) (0.00161) (0.00293) (0.00292)

observations 60,500 60,500 60,500 60,500
R-squared 0.743 0.770 0.776 0.826
Robust standard errors in parentheses
*%p<0.01, **p<0.05, * p<0.1

Nevertheless, one possible reason why there is a positive correlation
between the average unemployment duration and the search intensity of
unemployed workers might also stem from a congestion effect that unem-
ployed workers create by being “too active” in their search. If a worker
with no experience is lucky enough to be selected by more than one firm
at a given period s/he is preventing another unemployed worker from find-
ing a job. However, the search intensity of employed workers has a far
higher impact on the average unemployment duration which can be seen
by comparing the coefficients of the independent variables in table 2 (nau
vs. nael and naeh). The result suggests that on-the-job search considerably
worsens the market outcome for unemployed workers and that increasing
the search intensity of young and inexperienced workers cannot counter-
balance this effect.
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4.4. Single Runs with Different Distributions over
Workers’ Search Intensity

A further experiment that could be conducted with the model is to see
how the unemployment rate and the average unemployment duration
change with different choices of distributions over workers’ search inten-
sity. In the presence of empirical data on this distribution, the model could
be calibrated to closer simulate the effect of workers’ search intensity on
the market outcomes. For now, we consider different theoretical distribu-
tions over the search strategies of the workers and compare the results. For
this purpose we assume that whenever the worker is “born” s/he draws
his/her search intensity strategy from some discrete distribution and sticks
to this strategy until retirement. As above, the search strategy is defined as
the number of applications the worker sends per period.

We assume a uniform distribution over the search strategy as the bench-
mark case and then also test the outcomes under Poisson and Binomial dis-
tributions. In the first scenario “newborn” workers draw randomly a search
strategy from the interval {1,2}. In this case there are only two possible
search strategies: low- and high search intensity. We compare this set-up
with a scenario in which we add one more option for search strategy, i.e.
new workers draw a their strategy from the interval {1,2,3}.

For the Poisson distribution also two scenarios are considered. In the first
case, young workers draw their search strategy from a Poisson distribution
with mean A = 1, while in the second case we consider a mean of A = 2. It
must be noted, however, that in both cases a search strategy of 0 applica-
tions per period is possible, hence the unemployment rate and average
unemployment duration might be higher due to workers whose strategy is
to not participate in the labour market.

Last but not least, we consider a binomial distribution with parameters n =
10, p = 0.1 and n = 10, p = 0.2. This discrete probability distribution is
generated as the outcome of 10 failure/success experiments, where the
probabilities of success in each experiment is given by the parameter p.
Once again, the probability of 0 as a search strategy is not ruled out.

The following figures displays the outcomes for single runs under the differ-
ent scenarios. Figure 7 shows the average unemployment duration during
the 400 periods of the single runs in the six considered cases, figure 8
depicts the unemployment rate and the average wage, figure 9 displays
the hazard rates and figure 14 in the appendix shows the wage histograms.
What we observe can be inferred also from the results in the previous
section: perhaps a bit counter-intuitively, distributions with higher mean,
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i.e. the ones that generate larger search intensity, also lead to higher unem-
ployment and higher average unemployment duration. This result seems
robust to the choice of distribution over the search intensities.

Figure 7: Average unemployment duration, simulation results, single runs,
100 firms, 1000 workers, t = 400
(a) Uniform distribution in the interval [1,2] (b) Uniform distribution in the interval [1,3]
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Figure 8: Unemployment and average wage, simulation results, single runs,

100 firms, 1000 workers, t = 400

(a) Uniform distribution in the interval [1,2] (b) Uniform distribution in the interval [1,3]
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Figure 9: Job-finding rate and job-to-job transition rate, simulation results,
single runs, 100 firms, 1000 workers, t = 400

(a) Uniform distribution in the interval [1,2] (b) Uniform distribution in the interval [1,3]

0.14 Job-Finding Rate —— 0.14 Job-Finding Rate ——
Job-to-Job Transition Rate —%— Job-to-Job Transition Rate —*—
0.12 0.12
0.1 0.1

TR KT, 4 T+
50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400
Period Period
(c) Poisson distribution with A = 1 (d) Poisson distribution with A = 2
0.14 Job-Finding Rate —— 0.14 Job-Finding Rate ——
Job-to-Job Transition Rate —— Job-to-Job Transition Rate ——
0.12 0.12
0.1 0.1
0.08 0.08 { [ |
0.06 Yoo | 1 0.06 Il ¥ « X1
0.04 0.04 %ﬁ
0.02 T 4 002 1 Lot
0XR—F . = A - 0
50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400
Period Period
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5. Adaptive Behaviour

Last but not least, we assume that workers do not stick with their search
strategy throughout their life on the labour market. Instead, workers who
are unsuccessful in finding a first job can increase their search intensity.
This is modelled in the following way: all initial workers draw their search
intensity from a uniform distribution in the interval [1,3]. If a worker did not
manage to find a job in the current period, s/he increases his/her search
intensity by sending an additional application in the next period. An unem-
ployed workers might increase his/her search intensity up to 20 applica-
tions per period if s/he is not successful in finding a position. For modelling
the search strategy of employed workers, we rely on the empirical findings,
according to which workers who earn high wages are less likely to search
on-the-job (see section 2).

Since the wage in the model is an increasing function of the firm’s bargain-
ing strategy B, the probability that an employed worker sends out appli-
cations in a given period is decreasing in the bargaining strategy of the
worker’s current employer. More precisely, in each period an employed
worker in firm j refrains from applying for new jobs with a probability B/,
where j was the Nash bargaining coefficient of firm j. The higher the B/,
the lower the probability that the worker will search for a new job in the
current period. On the other hand, with probability (1 - /) the employed
worker sends out between 1 and 3 applications in the given period, where
s/he draws the search intensity from an uniform distribution. In each period
employed workers who continue their search make a new draw from the
distribution. Hence, agents who already have a job will not necessarily
search in each period and the ones that are employed in the best firms will
be less likely to apply for new positions.

The results from the simulation are displayed in figures 10 and 11. We can
compare them to the case in which new workers draw their search strategy
randomly from the interval [1,3] and stick to it until retirement (figures 7b,
8b, 9b, 14b). While in the former case, the unemployment rate and the
average unemployment duration fluctuate around 45-50% and 55 periods,
respectively, under adaptive behaviour both variables drop significantly.
The unemployment rate fluctuates between 25 and 30% and the average
unemployment duration moves between 35 and 40 periods.

One of the underlying reasons for this result is that inexperienced workers
do not compete with all employed workers in each period which gives
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them a better chance to get a job offer. Moreover, unemployed workers
have the ability to increase their search which also raises the probability
that they will send an application to a firm that has not received applica-
tions from experienced workers. Comparing the hazard rate figures, 9b
and 11g, is indeed indicative of the described phenomenon. While in the
former, the job-to-job transition rate lies above the job-finding rate in almost
all periods, in the latter we can observe quite a few periods in which the
fraction of unemployed workers who moved into employment is higher
than the fraction of employed workers who changed jobs. Nevertheless,
the unemployment rate remains fairly high.

Figure 10: Simulation results, single run: t = 400, 100 firms, 1000 workers
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6. Concluding Remarks and Possible Extensions
of the Model

The model presented in this paper hints towards the possibilities that the
agent-based methodology can offer as a modelling tool and is a first step
towards creating a fuller labour market model with more realistic features.
We investigated how the search intensity of both employed and unem-
ployed workers affects the market outcomes in terms of unemployment
and duration until finding a first job. Perhaps a bit counter-intuitively, the
model suggests that very high search intensity is “bad” for the market since
it creates a lot of congestion and increases the unemployment duration.
Moreover, if employed workers are very active in searching for positions
in better-paying firms, it takes considerably longer for the young and inex-
perienced workers to find a job. In this set-up of the model high search
intensities aggravate the coordination failure in the market.

Under no on-thejob search scenario, the model creates almost full employ-
ment. It takes very few periods for new workers to get hired because
they do not face competition from older workers. When we allow for
on-the-job search, however, it becomes increasingly more difficult for the
inexperienced, young workers to find a job since they are never preferred
over a workers who has at least a little bit of work experience. Moreover,
increasing worker’s search intensity, i.e. allowing for multiple application
per worker per period leads to very high degree of frictions caused by
coordination failure on both sides of the labour market. Employed workers
do not know which are the “better” firms and send applications randomly,
hence blocking the entrance of young workers into the market and on
the other hand, firms are competing for the best workers which leaves
some vacancies unfilled due to the fact that firms make offers which are
ultimately rejected.

There are several directions in which the current model can be augmented
and made more realistic. First of all, in its current state the model generates
unemployment rate that is too high compared to real-world data. There
are several reasons for the high level of unemployment generated in the
simulations which in further stages of the model can be corrected.

The first one lies in the assumption that the experience of workers is per-
fectly transferable between firms. Hence, the on-the-job search mechanism
leaves little chance for the new workers to enter the market. If the older,
more experienced workers are too active in their search, the young and
inexperienced ones “get stuck” on the queue of applicants and rarely
receive an offer. If there is some kind of penalty for switching jobs in terms
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of loss of experience, this effect might be reduced. Also, including a search
cost in terms of loss of leisure time should conceivably reduce the search
intensity of employed workers under adaptive behaviour because their
spare time is already scarce in comparison to that of unemployed workers.

Moreover, we can consider a two-step offering process, in which firms who
have received a rejection in the current period, make an offer to the next
best applicant from their application list. In this case the model might be
brought closer to reality since usually firms would not wait until the next
quarter to make a new offer for their vacancy. Such mechanism is expected
to generate more plausible outcomes. It can be also extended to a multi-
step process in which firms continue offering the position to next best
applicant upon rejection.

Last but not least, we can consider the possibility to fire workers and to
incorporate firm exit. Both of which would further augment the model and
introduce the possibility to analyse various array of research questions.

Nevertheless, in its current version, the model provides some insight into
two frictions that act simultaneously on the labour market. Not only are
workers competing for the available positions but also firms are competing
for the best workers which makes the formation of an actual match more
difficult. On the one hand, a coordination failure arises from the urn-ball
type matching in which workers send out their applications randomly.
Hence, some firms receive more applications than vacancies they have
while others receive less, which prevents the market from clearing. And on
the other hand, allowing for multiple applications and on-the-job search
introduces a further source of friction in the labour market which is shown
to substantially increase the unemployment rate and the duration until find-
ing a first job.
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A. Appendix

Figure 12:
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Figure 14: Wage distribution at the 400th period, simulation results, single
runs, 100 firms, 1000 workers, t = 400

(a) Uniform distribution in the interval [1,2] (b) Uniform distribution in the interval [1,3]
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Pesiome. Lleama na moBa u3caegBave e ¢ nomowma Ha HepaBHoBeceHn
MOgeA Ha KpegumHuAa nazap ga oueHU (MUHKUUU HAa MbpCeHe U npegAaazaHe Ha
pa3zauuHume BugoBe kpegumu B bvazapusa, kamo 663 ocHoBa Ha pe3yamamume
ce ugeHmuguuupam nepuogume Ha no-2oAamo HecbomBemcmBue mexgy
MbPCEHEMO U NpegAazaHemo Ha 3aemHu pecypcu. Kamo uyaro peyamamume
noka3Bam, ye Bvnpeku Hakou BpemeHHu HecbomBemcmBua e Haauue Bucoka
cmeneH Ha KopeAauua mMeXXgy mbpCceHemo U npegaazaHemo Ha Kpegumu.
bbp3zomo HapacmBaHe Ha kpeguma B bbazapua npe3 nepuoga 2004-2008 2.
e caegcmBue om akmuBu3zupadHemo 8 egHakBa cmeneH Ha MmbpceHemo u
npegaAazaHemo Ha 3aemMHU pecypcu. AHano2u4HO, peskuam cnag 6 obema Ha
HoBoomnycHamume kpegumu B8 nepuoga Ha 2aobaaHama kpu3a u 8 nocaegBanua
nepuog Ha 6aBHo ukoHomuuecko Bb3zcmanoBaBaHe e o6ycaroBeH om omcaabBane
Kakmo Ha mbpceHemo, maka u Ha NpegaazaHemo Ha Kpegumu.

Abstract. Using disequilibrium model of the credit market, this study aims at mod-
elling supply and demand functions of various categories of loans in Bulgaria and
based on that at identifying periods of significant gap between the supply and de-
mand of loans. Although some temporary gaps were identified, the results suggest
that in general there is a high degree of correlation between the supply and demand
of loans. Increases of loan demand and loan supply underpinned to the same extent
the rapid credit growth in Bulgaria in the period 2004-2008. The sharp decline in the
amount of newly extended loans during the global crisis and the subsequent period
of slow economic recovery was similarly driven by both lower demand and supply
of credit.

Muxaua Muxaiiao8, g-p no ukonomuka, e 2aaBen ekcnepm 6 BHB,
e-mail: mihaylov.m@bnbank.org
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Bsbegenue

Kpegumnama getitnocm na 6ankume yecmo e o6ekm na anaauj 6 uko-
Homuueckama aumepamypa. V3caegBanemo Ha cBsp3anume ¢ nesa Bsnpocu
e om ocobeno jnavenue j3a cmpanume, 8 koumo dpunancoBama cucmema e
gomunupana om 6ankoBus cekmop, a npegocmaBsanume om 6ankume kpe-
gumu ca ocHoBHuam ugmounuk Ha 3aemHU pecypcu 3a npegnpusmusma u
gomakuncmBama. V3yyaBanemo na pakmopume, Bausewu 8spxy maspce-
Hemo u npegaazanemo Ha 6ankoBu kpequmu, kakmo u pazeaeckganemo na
kpegumnama getinocm 6 konmekcma na o6uwjomo cscmosnue na ukono-
mudeckama cpega, ca Baknu 3apagu 3nauumeanomo ompakenue, koemo
gunamukama na kpeguma oka3Ba Bspxy ukonomuueckama akmuBnocm u
¢unancoBama cmabuanocm.

3a Bpememo om 2000 2. goceea gunamukama na kpegumnama getinocm
B Boacapus npemuna npe3 nakoako daju: om nepuog na nomucunama kpe-
gumna akmuBrocm 8 cogunume go 2004 2., npe3 uskoako 2ogunu na npe-
komepno Bucok pacmesk na kpeguma 6 nepuoga 2004-2008 2., go cnag Ha
kpegumnus pacmesk no Bpeme na 2ao6aanama kpusa u nocaegBasus nepuog
na 6aBuo ukonomuuecko 8s3cmanoBaBane. Ileama na moBa ugcaegBane e ga
gage koauuecmBena oyenka na nuBama na mospcene u npegaazane na kpe-
gumu, kamo csweBpemenno nomspcu omezoBop na Bsnpoca, kakBa e cme-
nenma Ha eBenmyaano necsomBemcmBue mexkgy max. 3a yeama ca oyeHenu
omgeAanu ¢pynkyuu Ha mspceHemo u npegaazaHemo Ha 3aeMHU pecypcu no
BugoBe kpegumu, kamo uznoazBanume 6 sumepamypama memogu ca agan-
mupanu 6 ccomBemcmBue ¢ xapakmepucmukume na mecmnama ukonomuka
u 6ankoBa cucmema. Anaauzsm e npoBegen 8 pamkume na nepaBuobBecen
mogea Ha kpequmnus nasap, kotimo ce 6azupa na gonyckanemo, ue nabato-
gaBanume nagapuu obemu ompazsaBam no-nuckama om cmotitnocmume
Ha mM&pceHemo U npegaazaHemo Ha 3aemnu pecypcu. ITo-konkpemno, npe-
Buwenue Ha mspceHemo Hag npegaazanemo Ha kpegumu 6u moza0 ga ce
nabatogaBa npu neesBkabocm na auxBenus npouenm no kpegumume 636
Bs3x0gsawa nocoka, gsakawa ce na nexkeaanue na 6ankume ga yBeauuam
npegaazanemo Ha kpegumu gopu npu noBuwenue na auxBenomo nuBo
japagu Hasuduemo Ha acumempuuHa undopmayus u pucka no-Bucokusm
auxBen npoyenm ga npuBaeue nenagexkgnu kpegumonoayuameau. Ilepu-
ogume, 8 koumo npegaazanemo nHa kpegumu npeBuwaba mspcenemo na
3aeMHU pecypcu, cawo 3acaykBam BHumanue 3apagu nomenyuaanus puck
Bucokama ckaonnocm na 6ankume ga pagwupsafam kpegumnama getinocm
8 me3u nepuogu ga He omeoBaps HansaHo Ha ycaoBusama 6 ukonomukama u
kpegumocnoco6nocmma na ukonomuueckume azenmu.
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Anaau3sm e cmpykmypupan 6 yemupu yacmu. B nspBama yacm e nanpa-
Ben geckpunmuBen anaauz na cmpykmyprnume u yukauunume xapakmepuc-
muku na kpegumnus nagap 6 bsazapus. Bs6 Bmopama uacm e npegaosken
0630p na ugcaegBanus, 6 koumo ca oyenenu omgeanu ¢pynkyuu na mspce-
Hemo u npegaazatemo Ha kpegumu. Tpemama yacm npegcmaBs usmounu-
yume Ha ujnoajBanume 3a yeaume Ha uzcaegbanemo ganuu, a 6 yemBsp-
mama e oyenen HepaBrnoBecen mogea 3a Bceku equn om ceemenmume na kpe-
gumuus nasap 6 Bsaeapus. B 3akarouenuemo ca o606wenu pe3yamamume
om aHaAuja u ca ouepmanu Hacokume 3a ugnoajBane Ha pegyamamume.

[. Xapakmepucmuku
Ha kpegumnus nagap 6 bsazapua

ITpu onucanuemo Ha cmpykmyprume u yukauunume xapakmepucmuku
Ha kpegummnus nagap 6 Bsacapus om kawouoBo 3nauenue e uzbopsm Ha
nepuog, Bspxy koumo ce 6azupa anaauzsm. ToBa ugcaegBane ce pokycupa
Bspxy Bpememo om nauaaomo na 2000 2. go kpas na 2016 2., kamo npuuu-
Hume 3a moju u36op ca g6e. Om egna cmpana, nepuogsm e gocmamas4HO
go6A52, 32 ga no36oau popmyaupanemo Ha 3akal0ueHUS OMHOCHO Npoyecume
na kpegumnus nagap 6 paauunume ¢ajzu na ukonomuueckus u punancobus
yuksa. Om gpyea cmpana, moju nepuog ce omaudaBa c omHocumeAHo cma-
6uanu cmpykmypnu xapakmepucmuku. HegaBucumo om nskou ugmenenus
8 cmpykmypama na 6ankoBama cucmema kamo nanpumep koncoaugauyu-
sama Ha kpegumnu uncmumyyuu u 06sa6sa6anemo 8 Hecscmosmeanocm Ha
KopnopamuBua mspeoBcka 6anka npeg 2014 2., kamo ysao npe3 nepuoga
He ce HabawgaBam npomenu, koumo 6uxa nocmaBuau nog Bsnpoc Basug-
HOCmMmMa Ha pegyamamume u 8s3moknocmume 3a maxnomo npakmuuecko
uznoasBane.

Egna om ocobenocmume Ha cpegama, 8 kosmo 6ankume 6 Bsazapus
ocswecmBsaBam gettnocmma cu, e pynkyuonupanemo na 6s8egenus npe;
1997 e. napuuen coBem. Tou okazBa Bausnue Bspxy kpegumnusa nasap 6
cmpanama no g6a nauuna. ITspBo, omcmpansBatuku necueypnocmma, cBsp-
jana ¢ koaebanusama Ha kypca na pesepBuama Baayma, napuunuam csBem
e pakmop 3a cmabuanocmma nHa makpoukonomuueckama cpega, kamo no
moju HauuH gonpuHacs 3a ygsakaBanemo na unBecmuyuonHUs XOPU3OHM
Ha ukonomuueckume azenmu. Om cBosa cmpana moBa Bausie 6aazonpusmuo
B5pxy mospceHemo u npegaazaHemo Ha 3aeMHU pecypcu. Bmopo, 3apagu
¢dukcupanus kypc na aeBa kem eBpomo u cBob6ognomo gBuskenue na kanu-
maau napuyHusam csBem ocueypsba macua Bpsska na monemapuume ycao-
Bus 6 Bsacapus ¢ megu 6 eBpogonama, kamo Bs3mosknume omkaonenus ce
cBeskgam camo go pagaugusama 6 puckoBume xapakmepucmuku na cpegama.
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ToBa e pakmop, kotimo ce ompazaBa Bspxy cmenenma Ha cuHXpoHU3ayus Ha
yukauunume koae6anus 8 bsazapus ¢ me3u 6 eBpojonama, Bkarouumeano u
Bspxy mengenyuume 6 kpequmnama akmuBrnocm. Apyea xapakmepucmuka
Ha cpegama e, 4e kpegumnume uncmumyyuu ca o6ekm na koncepbamuBua
makponpygenuyuaana noaumuka, npoBeskgana om bHB. Taju noaumuka ce
omauyaBa ¢ no-6ucoku kanumaaoBu u aukBugnu uzuckBanusa kem 6ankume
B cpaBunenue ¢ npuaazanume 8 gpyeu cmpanu, kamo csweBpemenno uma
anmuyukauven xapakmep u Bapupa 8 pagauunume ¢asu na kpegumnus u
ukonomuueckus yuksa. Hanpumep, ugenmuduyupanemo na 3apakgauiu ce
gucb6aaancu Ha kpegumnus nagap 6 nepuoga 2004-2008 2. naaosku npegnpu-
emanemo Ha cmsnku 3a oepanuuaBane na kpegumnus pacmesk. O6pammno,
caeg kamo eao6aanama kpusa 3aceena 6sa2apckama ukonomuka, peeyaamop-
nama noaumuka 6e cmekuena 6 uzBecmna cmenen, kamo csweBpemenno
6axa B3emu mepku 3a 3acusBane na ycmouuuBbocmma na 6ankume cnpsamo
nezamuBHuu npouecu B o6kpsrkaBauwjama 2u cpega.

Kpegumnusm najap 8 bsazapus ce xapakmepujupa ¢ npeo6aagaBauy gsaa
Ha kpegumume 3a nedunancoBu npegnpusamusi. B nrauaasomo na pazeaekga-
Hus nepuog mo3u gsia e okoao 80%, kamo caeg 2005 2. ¢ nocmenenHOMO
akmuBujupane na kpegumupanemo na gomakuncmBa mot ce nonwkaba
go okoao 60%. Aeasm nHa B3emanusma om gomakuncmBa napacmBa om
okoao 20% B nauaaomo Ha nepuoga go 37% kem kpas na 2016 2., gokamo
kpegumume 3a ¢unancoBu npegnpusmusn dopmupam camo okoaro 2% om
jaemHume pecypcu, koumo mecmnama 6ankoBa cucmema npegocma8s na
nenpabumeacmBenus cekmop.

Ha ¢ona na pagaukama 8 gaasoBeme na kpegumume 3a nepunancobu
npegnpusmus u 3a gomakuncmBa 8 o6ujus o6em na kpegumume 3a nenpa-
BumeacmBenus cekmop Bneuamaenue npaBam snauumeanume pajauuus 6
omuocumeaAHus gsa Ha 6ankoBume kpegumu 8 cmpykmypama na npuBaeue-
Hume om msx cpegcmBa. Hanpumep, ocnoBrusam ugmounuk Ha 3aemuu cpeg-
cmBa 3a nHepunancoBume npegnpusmus ca ne kpegumume om mecmuama
6ankoBa cucmema, a punancupanemo om yysk6una, koemo popmupa noBeue
om noaoBunama om npuBaeuenume om kopnopamuBrus cekmop 3aemnu
pecypcu u 3a moBa gonpunaca cuanama omBopenocm Ha 6sa2apckama uko-
nomuka. 3a pajauka om npegnpusmusama gomakuncmBama ne pagnosazam
¢ wupok kpse asmepnamuBru ugmounuyu Ha ¢punancupane, kamo noumu
u3ysao usnoajBanume om max 3aemuu cpegcmBa npegcmabasBam kpegumu,
noayuenu om mecmuume 6anku.
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I'paduka 1. Kpegumu 3a Henpabumeacmbenus cekmop
(man. AB.)
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M3mounuk: BHB, anaaumuuna omuemnocm na gpyeu ITON.

I'paduka 2. 3agsakenus na neunancobume npegnpusmus
no BugoBe kpegumopu
(% om BBII)
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I'pacuka 3. 3agsaskenus na gomakuncmbama no 6ugoBe kpegumopu
(% om BBIT)
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M3mounuyu: BHB, HCU.

Bs6 Baaymnama cmpykmypa na kpegumume 3a nenpaBumeacmBenus
cekmop npeo6aagabam kpegumume 8 ae6oBe u 6 eBpo, kamo ksm kpas na
2016 2. geasm Ha kpegumume 6 gpyeu Baaymu e egBa 1.5%. Tagu cmpyk-
mypa Ha kpeqgumnus nazap e o6ycaoBena om geticmBuemo Ha peckuma na
napuven csBem, koiimo npemaxBa HecueypHocmma no omHoweHue Ha
Baaymnus kypc cnpamo ebpomo, kakmo u om egnakBomo mpemupane na
AeBa u pesepBuama Baayma. Hegnayumeanusam gsaa na kpegumume, geno-
munupanu 8 gpyeu Baaymu, moxke ga ce pageaeckga u kamo cBugemeacmBo
3a nekeaanuemo Ha ukonomuueckume azenmu ga noemam Baaymen puck.
OcnoBnama pagauka 656 Baaymnama cmpykmypa na kpegumume 3a nedu-
nancoBu npegnpusmus u 3a gomakuncmBa ce cBekga go omunocumeanus
gaa na kpegumume 6 eBpo. IIpu nepunancoBume npegnpusmus npeobaa-
gaBawa yacm om o6ema na kpegumume ca 6 eBpo, koemo Beposmuo e cBsp-
3ano ¢ akmuBuume mspeobcku u punancobu B3aumoomuowenus na mosu
cekmop ¢ eBpogonama. O6pamno, npu gomakuncmBama omuocumeanusm
gaA Ha 3aemHomo ¢unancupane 6 aebobe e no-zoaam.
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Ipaduka 4. Kpegumu na nepunancoBu npegnpusamus no 6aaymu

(maH. AB.)
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Om e2aegna mouka Ha anaau3a 3a yukauunomo pazBumue na kpegumuus
nagap 6 Bsacapus om 2000 2. goceea mozam ga ce 060co6sam mpu nepuoga
na kpeqgumna akmuBuocm. IIpegcmaBa 3a moBa gaBam mengenyuume 6
eoguwHus pacmesk na HoBoomnycanamume kpegumu (epaduka 6), coguwnus
pacme’k Ha caagama na kpeqgumume 3a nenpabumeacmBenus cekmop (epa-
¢duka 7) u coguuHOmMO U3MEHEHUE Ha CGOMHOUIEHUeMoO ,kpegumu 3a Henpa-
BumeacmBenusa cekmop/BBIT“ (epaduka 8).

[TspBusm nepuog o6xBauia Bpememo om nauaaomo Ha 2000 2. go cpegama
Ha 2004 2. Tot ce xapakmepusupa ¢ npegnazaubo noBegenue na ukonomuuec-
kume azenmu, Hamupaugo ugpaxkenue 6 oepanudena 3agas>kusaocm Ha Henpa-
BumeacmBenus cekmop, ¢ Haauuue Ha jHavumeanu 6ydepu 6 6ankoBama
cucmema u caaba kpegumna akmuBrocm, npousmuyawja kakmo om ozpanu-
4eHOMO NpegaazaHe Ha 3a€MHU pecypcu, maka U 0m nomucHamomo maspceHe
Ha kpegumu om cmpana na npegnpusmusma u gomakuncmBama. Bsnpeku ue
npe3 moju nepuog ce HabarogaBam cpaBnumeano Bucoku memnoBe na kpegu-
men pacmesk, me ca pe3yamam 2aabrno om edpekma na nuckama 6asa.

ITpe3 nepuoga om cpegama Ha 2004 2. go kpas na 2008 . e naauye pagko
yckopsBane na kpeqgumupanemo u 6sp30 napacmBane Ha 3agasskusrocmma.
Makpoukonomuueckama cpega npe3 mosu nepuog ce xapakmepugupa ¢ Bucoka
ukonomuuecka akmuBuocm, nogkpenena om 6aaconpusmuaume meHgeHyuu
8568 Bsrnwnama cpega u cuanomo BsmpewHo mspcere. AonsaHUMEAHA POASL
3a moBa uma 3nauumeanusm npumok na kanumaau 8 6sacapckama ukono-
muka. Bspjomo napacmBane na goxogume u onmumucmuynume ovakBanus,
cBspsanu ¢ npucsegunsabBanemo na Bsacapus kem EC, Bogam go napacmBaune
kakmo na mspcenemo, maka u na npegaazanemo na kpegumu, kamo 3a Buco-
kama kpegumna akmuBrocm na 6ankume gonsanumeano gonpunacam konky-
peryusama cpeg kpegumnume uncmumyyuu, ckaonnocmma ksm noemane Ha
no-Bucok puck u snauumesnomo yBeaudenue Ha genogumume Ha pe3ugeHmMu
u Ha punancupanemo om 6ankume matiku. Bspjuam pacmesk na kpeguma 6
mo3u nepuog nopakga onacenus om nHampynBanemo Ha yukauden cucmemen
puck 8 6ankoBama cucmema, koemo e npuuuna 3a npusacanemo na mepku 3a
oepanuvaBane na kpegumnama akmuBruocm. BsBeskganemo na makuBa mepku,
cpeg koumo u uznoajBanemo na gonsanumeanu 3agsakumeanu pezepBu,
ycnabBa ga gonpunece 3a uzbecmuo 3a6aBane na kpegumuusa pacmesk 8 pam-
kume na 2005 2. u 2006 2., Ho npemaxBanemo um e nocaegBano om nobo psasko
akmuBugupane na kpegumupanemo npe3 2007 2., koecamo npu noBoomnycua-
mume kpegumu e omuemen 58% 2oguwien pacmexk, caagama na kpegumume
3a HenpaBumeacmBenus cekmop om6easn3Bam 2oguwno napacmBane ¢ 64%, a
csomHouwleHuemo ,kpegumu 3a HenpaBumeacmBenus cekmop/BBIT* ce yBeau-
yaBa c 23 np.n. 6 pamkume na egna 2oguna.
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Tpemusam nepuog 3anouBa 8 kpas na 2008 2., kocamo zaob6aanama
ukonomuuecka kpusa jacsea u 6sacapckama ukonomuka nocpegcmBom
omcaa6Banemo Ha BsHwHOMO u Bsmpewrnomo mspcene u cBuBanemo Ha
xapakmepHume 3a npegxogHume 20guHU jHaYumeArnu Bxogsawu nomouyu
no ¢unancobama cmemka nHa naameknusa 6aranc. Omuemenusm npes
2009 2. cnag na BBII 8 peaano ugpakenue e nocaegBan om npogsakumeaen
nepuog Ha nomuctama ukonomuuecka akmuBnocm. B ycaoBusma na Bucoka
Hecueyprocm 6 ukonomuyeckama cpega namassBam kakmo nazaacume na
ukonomuueckume azenmu ga noemam HoB gsaz, maka u ckaonnocmma na
6ankume ga pagwupsaBam kpegumuama cu geinocm. IIpe3 2009 2. 06emsm
Ha HoBoomnycnamume kpegumu na npegnpusamus u gomakuncmBa omée-
Aa3Ba cnag ¢ 39% na 2oguwina 6a3a, a ecoguwHusam pacmexk nHa kpegumume
3a nenpaBumeacmBenus cekmop ce 3a6aBsa psagko go okoro 3% u ocmaBa
nog moBa paBuuwe go kpas na pageaeckganus nepuog. C ugkarouenue na
2014 2., koeamo 3apagu uzBaskkganemo na KopnopamuBua mspeoBcka 6anka
om o6xBama Ha napuyHama cmamucmuka e omuemeH no-3HavyumeAeH cnag
6 kpegumnume caaga, HuBomo Ha kpegumume 3a nenpaBumeacmBenus
cekmop npe3 mpemus nepuog He npemspnsaBa cowecmBenu ugmenenus.

I'paduka 6. T'oguwen pacmek na noBoomnycnamume kpegumu u nputoc
no cekmopu
(%, np.n.)
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M3mounuk: BHB, auxBena cmamucmuka.
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I'paduka 7. T'oguwen pacmek na kpegumume 3a nenpaBumeacmBenus cekmop
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Ipaduka 8. Vi3menenue na ceomuowenuemo ,kpegumu 3a Henpabumeacmbenus

cekmop/BBII“
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V3mounuk: BHB, anaaumuyna omuemuocm Ha gpyeu [TOU.
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[IpegcmaBenuam myk geckpunmuBen anaaug gaBa camo npegBapumeana
npegcmabBa 3a mengenyuume 8 kpegumnama getinocm na 6sacapckama
6ankoBa cucmema npe3 nocaeguume 2ogunu. [To-namamsk 6 uzcaegBanemo
we 65ge nanpaBena koauuecmBena oyenka na Bausnuemo, koemo pazauu-
nume ¢akmopu okazBam Bspxy mspcenemo u npegaazanemo Ha kpegumu
8 Bsacapus. 3a ga ce pagbepam no-sacuo ochoBuume xapakmepucmuku Ha
uznoasBanus nogxog B csuyunckama yacm om anaauja obaue, nspBo e npeg-
cmaBen npezaeg Ha HayuHama Aumepamypa no memama 3a MOgeAupaHemo
Ha MGPCEHEmMO U NPegaazaHemo Ha 3JaeMHU Pecypcu.

I1. O630p na uzcaegbanus c oyenenu pyukyuu Ha
maspceHe u npegaazane na kpequmnusa nagap

Cpeg no-pannume ujcaegBanus ¢ ouenenu 8 pamkume na cucmema
ypaBuenus dpynkyuu na mspcene u npegaazane Ha kpegumu e cmamusma
na Melitz u Pardue (1973), koumo ouyensBam mogeaa cu 3a kpegumnus
nagap 8 CAIII 653 ocnoBa na gunamuunu pegoBe 3a Bpememo om 1951 2. go
1969 2. B 20aam 6pot nyb6aukayuu oyensBanemo na omgeanu pyunkyuu na
mspceHemo u npegaazanemo Ha kpegumu ce npabu 6 konmekcma na eBen-
myaano HepaBroBecue Ha najapa Ha 3aemHu pecypcu. Memogoaozusima Ha
me3u ugcaegBanus ce 6agupa na cmamuume Ha Fair u Jaffee (1972), Fair u
Kelejian (1974) u Maddala u Nelson (1974), koumo npegcmaBam aamepna-
mubnu memogu 3a ouensnBane na pynkyuume na mspcene u npegaazane 6
ycaoBus na nazapno nepaBuoBecue, kamo kom6unupam memoga na makcu-
maanomo npaBgonogobue (maximum likelihood method) c undpopmayuama
3a nocokama Ha ugmeHeHue Ha UeHama. B nepaBnoBecnume mogeau ce npaBu
gonyckanemo, ue e naauye HecsomBemcmBue meckgy mospcenemo u npeg-
Aazanemo Ha nazapa. To3u nogxog ujuckBa omgeano mogeaupane na gBeme
¢dynkyuu u oyenka na Beposmuocmma, ¢ kosmo nabaogaBanusam nagapen
o6em npunagaeku na kpuBama na mspcene uau npegaazane.

B cayuan na kpegumnus nagap ugcaegBanusama ce ¢pokycupam 2aabno
Bopxy Haauduemo Ha eBenmyaano npeBuwieHue Ha mspceHemo Hag npeg-
Aazanemo Ha kpegumu u csomBemnuo koauuecmBeno oepanuuaBane na
kpeguma om cmpana na 6ankume, koemo ce o6acuaBa c neesBkaBocm na
AuxBenus npoyenm 6 kpamkocpouen naan, o6ycaoBena om Haauvuemo Ha
acumempus 6 undopmayguama mekgy 6ankume u nomenyuasanume kpegu-
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monoayuameau.’ CoweBpemenno 8 aumepamypama ne ce cpewa konkpemuna
uHmepnpemayus Ha cumyayuume, 8 koumo npegaazanemo na jaemHu
pecypcu HagxBspAas maXHOMO MBpCeHe.

[MspBume onumu 3a uznoajBane na nepabuoBecnume mogeau no omuo-
wenue Ha kpegumuus na3ap ca om kpas na 70-me 2ogunu. Laffont u Garcia
(1977) ouenaBam c meceunu gannu maksB mogea 3a mspcenemo u npegaaza-
Hemo Ha kopnopamuBuu kpeqgumu 8 Kanaga. Te ycmano8s6am nees8kaBocm
Ha auxBenus npoyenm no kpeqgumume 8 Hujxogswa nocoka u cmueam go
jakatouenuemo, ye kamo ysao nabarogaBanume o6emu na kpegumume 3abu-
cam u ce onpegeasm om HuBomo Ha kpegumnomo mspcene. Sealey (1979)
npoBepsaBa xunomejama 3a Haauuue Ha HepaBuoBecue Ha najapa na kopno-
pamuBnu kpegumu 68 CAIIl ¢ gannu 3a nepuoga om Bmopomo mpumeceyue
Ha 1952 2. go mpemomo mpumeceuue Ha 1977 2., kamo pe3yamamume my
nokazBam, ye B omgeanu nepuogu om uzBagkama e Haauye 3HaYUMEAHO
necsomBemcmBue mexkgy mspcenemo u npegaazanemo na kpequmu.

[Ipe3 nocaegnume gBagecem zogunu HepaBroBecHume mogeau ca uecmo
ugnoasBano cpegcmBo 3a anaauj na kpegumuus nasap u na konkpemnume
npuyuHu 3a nomuciamama kpegumua akmuBrnocm 6 nepuogu caeg punan-
coBu kpugu. Hanpumep, Pazarbasioglu (1997) ouyensBa maksB mogea 3a nazapa
Ha kopnopamuBnu kpegumu 858 Qunaangus, 3a ga npobepu xunomezama
gaau cBuBanemo na kpeguma caeg 6ankoBama kpusa om 1991-1992 2. ce
goaku Ha nHamasenue B npegaazanemo Ha kpegumu. Ta ycmanoBsBa, ue
makap ckaonnocmma na 6ankume ga kpegumupam e omcaabnasa 6 nepuoga
Ha Baoweno kauecmBo na akmuBume, ochoBrama npuuuna 3a cBuBanemo
Ha kpeguma e pesyamam om yukAuvyHOmMO HamareHUe HAa MBPCEHEMO Ha
kpegumu, o6ycaoBeno om Bucokama 3agasskusaocm na kpegumonoayuame-
aume. Ghosh u Ghosh (1999) ugnoazBam nepaBuoBecen mogea na kpegumuus
nasap 6 VMngone3us, Kopes u Tatiaang ¢ meceunu gannu 3a nepuoga om Hava-
Aomo Ha 1992 2. go cpegama Ha 1998 2., 3a ga npoBepam gaau cBuBanemo na
kpeguma 8 peasno uspaskenue 6 meju cmpanu npe3 nepuoga 1998-1999 2.
ce goaku Ha oepaHudeHo npegaazane Ha kpequmu. Cnopeg noayuenume
pesyamamu mspceHemo Ha kpegum 8 peaano ugpakenue 6 pajeaekga-

! Stiglitz u Weiss (1981) npegaazam Bs3mokno obscuenue 3a neesBkaBocmma na auxBenomo nubo
no kpegumume 656 Bs3x0gsawa nocoka. Te nokagBam, ye noBuwenuemo na auxBenus npouenm no
kpegumume nag onpegeaeno paBruuwie 6u namasuao ouakBanama Bs36pswaemocm na 6ankume,
moit kamo nomenyuaanume kangugamu 3a kpegum, koumo ca ckaonnu ga noemam no-8ucoko
auxBeno 6peme (no-zoaama auxBena meskecm), Beposmuo umam no-aowu om cpegHOmMo
puckoBu xapakmepucmuku, a Hacmoswume gasxknuyu 6uxa uzbpasu no-puckoBu npoekmu,
kozamo ca ugnpaBenu npeg no-Bucok auxBen npouyenm no kpegumume. 3a ga ne ce omkaonsam
om onmumasHomo paBuuwe, 6ankume He 6uxa npegnpueau noBuwenue Ha auxBenus npouenm
no kpegumume gopu u npu HapacmBawia uena Ha npuBaeuenume pecypcu, kamo Bmecmo moBa
6uxa npegnoueau ga ozpanudam omnyckanemo na kpegumu. B makoBa paBroBecue auxBenuam
npouenm no kpegumume ce xapakmepusupa ¢ nees8kaBocm 856 Bs3x0gsauia nocoka.
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HUMe CMpaHU € HaMaAsIA0 B No-20AsMa CmMeneH Oom PeaaHOmo npegaazane
na kpegum, nopagu koemo xunomesama 3a koauuecmBeno ozpanuuenue na
kpeguma om cmpana na npegaazanemo ne ce nom8spskgaBa. Barajas u Steiner
(2002) anaauzupam jHauumeanomo 3a6aBsne na pacmeska na kpeguma j3a
nenpaBumeacmBenun cekmop 8 Koaym6bus, Mekcuko u Ilepy 8 2ogunume
caeg mekcukanckama kpuza om 1994-1995 2. Cnopeg noayuenume pe3ya-
mamu 3a6aBanemo na kpegumnusa pacmesk 8 mpume cmpanu ce gsasku na
pagauunu pakmopu: 8 Koaymbusa mspcenemo u npegaazanemo na kpegum ca
HamaAreau npubaugumeano 8 egnakBa cmenen, 8 Mekcuko e naauye npeBuwe-
HUe Ha npegaazanemo Hag mspceHemo Ha kpegumu, a 8 Iepy mspcenemo na
kpegumu e 6uso no-Bucoko om npegaazanemo.

Ha 6azama na nepaBuoBecen mogea 3a nagapa na kopnopamuBuu kpe-
gumu, oueHeH C mpumeceyHu gaHHU 3a nepuoga 1992-2002 2., Nehls u
Schmidt (2003) npoBepsBam xunomesama 3a koauuecmBeno ozpanuvenue
Ha kpeguma om cmpana na 6ankume 8 Tepmanus caeg peuyecusma npes
2001-2002 2. ABmopume ycmanoBsBam, ye mspcenemo Ha kpequmu e npe-
BuwaBaro npegaazanemo npe3 2002 2., kamo npuyunama 3a no-nuckomo
npegaazane Ha kpegumu e cBsp3ana csc cnaga Ha yenume Ha akyuume na
kanumaaoBus nagap, ompagaBawy BaowaBanemo na dpunancoBume peszya-
mamu Ha Npegnpusmusma.

Allain u Oulidi (2009) anaaugupam gunamukama na kpeguma 6 Mapoko ¢
mpumecedHU gaHHU 3a nepuoga om cpegama Ha 1997 2. go kpas na 2007 2. C
nomowyma Ha HepaBroBecen mogea Ha kpegumnus nagap aBmopume cmuzam
go u3Boga, ye npuyunama 3a caabus kpegumen pacmesk 8 cmpanama 6 nsp-
Bume 2ogunu caeg 2000 2. ne e cBsp3ana ¢ npegaazanemo Ha kpegumu u ue
3a yckopsaBanemo na pacmeska na kpeguma npe3 caegBawyume 2ogunu 3na-
qumeAeH npuHoc uma 6spzomo HapacmBane Ha yeHume Ha HegBukumume
umomu, koemo e cmumyaupaso kakmo mspcenemo, maka u npegaazanemo
na kpequmu.

Poghosyan (2010) ouensBa nepaBuoBecen mogea na kpegumuus nasap 8
HMopganus ¢ ganau om gekemBpu 1999 2. go anyapu 2010 2., 3a ga onpegeau
OomHOCUMeAHAamMa pPOAsl Ha MGPCEHemo u npegaazanemo Ha kpegumu 3a
ja6aBsanemo na kpegumnus pacmesk 8 cmpanama. Cnopeg peyamamume
npuyuHama 3a caabus pacmesk na kpeguma e cBsp3ana 2aaBuo c oepanuue-
HOmMO npegaazane Ha kpegumu, Bsnpeku ue mspcenemo na kpegumu cswo e
HamaasA0 3apagu omcaa6Banemo na ukonomuveckama akmuBuocm.

Ceh, Dumici¢ u Krznar (2011) npuaazam nepaBnoBecen mogea no omuo-
wenue Ha kpeqgumnus nasap 6 XspBamusa u o6oco6a6am mpu nepuoga 6
pamkume Ha ugnoaszBanama om max uzBagka. B pamkume na nspBus nepuog
(2000-2002 2.) me ycmanoBaBam paBuoBecue meskgy mospcenemo u npeg-
Aazanemo Ha kpegumu 6 cmpanama; om 2002 2. go cpegama Ha 2008 2. nog
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BAusnue Ha cuanus npumok Ha yy’kgecmpannu kanumaau npegaazanemo Ha
kpegumu nagBuwaBa mspcenemo Ha 3aemnu cpegcmBa, gokamo no Bpeme
Ha 2ao6aanama ¢punancoBa u ukonomuuecka kpusa aBmopume omuumam
Hegocmue B npegaazanemo Ha kpequmu 6 XspBamus.

Bsnpeku ue npeo6aagaBawjama wacm om ujcaegBanusma c nepabuo-
Becen mogea na kpegumnus nasap ca 6agupanu B8spxy ugnoajbanemo na
azpeeupanu gunamuunu pegoBe 3a nuBomo Ha kpeguma u onpegeasuyume
20 pakmopu, B nakou om nybaukayuume nepaBuoBecnuam mogea e oyenen
¢ ukonomempuunu mexsnuku 3a naneanu gansu, omsaacsawu ce 3a uzBagka
om kpegumonoayuameau. Hanpumep, Atanasova u Wilson (2004) npuaazam
mo3ju mun anaauj 6 konmekcma na ugcaegBanemo na kpegumnus kanaa 6
npegaBameanus mexaHu3sm Ha napudHama noaumuka u no-konkpemuo na
Bsnpoca, gaau npegaazanemo Ha kpegumu 3a no-maakume npegnpusamus
namaasBa npu jamseane Ha napuunama noaumuka. ABmopume oyensBam
nepaBruoBecnus mogea 3a nepuoga 1989-1999 2. no omuowenue na uzBagka
om 639 masku u cpegnu npegnpusmus 6668 Beauko6pumanus. B ungubugy-
aanume uagukamopu 3a max ca Bkarouenu pazmepsm na akmubume (kamo
ugmepumea Ha nomeHyuasHomo o6e3nevenue no kpeguma), napuunume
nomouyu u o6emsm Ha npoga’k6ume na ungubugyaanume npegnpusamus.
Farinha u Felix (2014) npuaacam nogo6na anaaumuuna pamka 3a uzBagka
om unguBugyaanu gannu 3a maaku u cpeguu npegnpusamus 8 ITopmyeaaus,
kamo ycmanoBsa6am, ue npe3 nepuoga 2010-2012 2. 6ankume ca oepanuua-
Baau npegaazanemo Ha kpegum no omHoweHUe Ha JHAYUMEAHA Yacm Om
MsIX.

HezaBucumo om pagnoo6pazuemo na ugnoajBanume cneyudukayuu u
konkpemnume npomenauBu, koumo ompazsaBam Bausnuemo na pageaexk-
ganume ¢dakmopu, mspcenemo nHa kpegumu o6uknoBeno ce npegcmabsa
kamo ¢ynkyus na npomenauBu 3a ukonomuueckama akmuBuocm, ouakBa-
Hama undaaygus, auxBenus npoyenm no kpegumume, 8s3moknocmume 3a
¢unancupane ¢ BsmpewHo 2eHepuUpaHU NapUYHU NOMOYU om geltHocmma
u 3a yeHama Ha aamepHamuBrume u3mouHuyu 3a npuBauuane Ha JaemHU
pecypcu.

Cscmosnuemo Ha ukonomuueckama akmuBrnocm Bause Bspxy ouakBa-
Husama Ha ukoHomuueckume azenmu 3a pazmepa Ha 6sgewyume UM goxogu u
napuuynu nomoyu u csomBemno Bspxy ckaonnocmma um ga punancupam
nompe6aenuemo u unBecmuyuume cu csc 3aemnu cpegcmBa. ITopagu maszu
npuuuHa ce cmama, ye no-Bucokama ukonomuuecka akmuBuocm o6ukno-
Beno Bogu go napacmBane na mspcenemo na kpegumu. Cnopeg Melitz u
Pardue (1973) ob6aue e neob6xogumo ga ce npabu pasgepanuuenue mexkgy gsa-
2ocpounomo paBruwe u yukauunus komnonenm na goxogume, msit kamo
msaxnomo Bausnue 8spxy moepcenemo na kpegumu moxke ga 65ge pagaono-
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couno: gokamo napacmBanemo Ha goxoga 6 gsA20CpOUeH nAaH cmumyaupa
MGpPCeHemo Ha 3JaeMHU pecypcu, mo pajmepsm Ha yukauuHus komnonenm Ha
goxoga moxke ga ce namupa 8 o6pamnonponopyuonasta jabucumocm c kpe-
gumnomo mspcere. Hanpumep, 3a ga useaagam gunamukama Ha nompe6-
Aeruemo u unBecmuyuume, ukonomuyeckume azenmu we yBeausam msp-
cenemo Ha 3aemHu cpegcmBa npu Bpemenen cnag Ha goxogume, gokamo 6
cumyayus Ha yukauuno no-Bucoku goxogu we ce cmpemsam ga HamaAsm
cBosama jagaskusrocm. B emnupuunama Aumepamypa c6cmosiHuemo Ha
ukonomuueckama akmuBrnocm o6uknoBeno ce npegcmabsa ¢ aazoBume
cmoUHocmu Ha ungekca Ha npomuwaenomo npousBogcmBo (Laffont, Garcia
1977; Sealey 1979; Pazarbasioglu 1997; Ghosh, Ghosh 1999) uau ¢ peaanus BBIT
(Nehls, Schmidt 2003; Ceh et al. 2011). ITpu oyensBanemo na nepaBuoBecen
mogea 3a kpegumnus nagap 8 pajeaeckganume om msax cmpanu Barajas u
Steiner (2002) usnoa3zBam ungekca na npomuwaenomo npouzBogcmBo 6
nskou om cneyudukayuume, gokamo 6 gpyeu cecmosinuemo na ukonomu-
yeckama akmuBnocm e ugmepeno ¢ gunamukama na peasnus BBII. Xunome-
jama na Melitz u Pardue (1973) 3a HaAuuuemo Ha 06pamHONPONOPYUOHAAHA
j3aBucumocm mekgy yukauunus komnonenm nHa goxoga u mspceHemo Ha
jaemnu cpegcmBa e Bs3npuema 6 anaaujume na Ghosh u Ghosh (1999) u
Ceh, Dumiti¢ u Krznar (2011), koumo 8 ypaBnenuemo 3a mopcenemo Ha
kpegumu BkatouBam kakmo npomenauBa 3a mekywjomo cecmosnue na
ukonomuueckama akmuBrocm, maka u omkaonenuemo om gsazocpounama
mengenyus. Ghosh u Ghosh (1999) u Barajas u Steiner (2002) anpokcumupam
cscmosinuemo Ha ukonomuueckama cpega u ¢ gunamukama na ungekca na
yenume Ha akyuume, Ho omb6easn3B6am, ue HeeoBama 3aBucumocm ¢ mspce-
Hemo Ha kpegumu moske ga ce okaske o6pamuonponopyuonaana, ako mosu
ungekc ompassnba no-ckopo aamepnamuBuume 8s3moknocmu 3a nabupane
Ha cpegcmBa 3a puHaHcupaHe Ha gellHOCMMa Ha npegnpusmusma.

ITo omHowenue Ha Bausnuemo Ha undarayuama Bspxy mspceHemo Ha
kpegumu o6uknoBeno ce cmsama, ye 3aBucumocmma mexkgy max e npabonpo-
nopyuonaana. Aonyckanemo e, ue no-8ucokama mekywa undaayus cs3gaba
ouakBanus 3a no-6sp30 nobuwabane na yenobomo pabuuwe 8 6sgewe, npu
peaauzayusma Ha koumo 6u ce o6aekuuao o6caykBanemo Ha HoMuHaAHUS
pagmep Ha gsaca. CowecmByBa obaue u aamepunamuBen Bs32aeg, cnopeg
kotimo Bucokama undaayus csjgaBa necueypunocm 6 makpoukonomuuec-
kama cpega, nopagu koemo ce ompassaBa necamuBuo Bspxy mspcenemo na
kpegumu (Ghosh, Ghosh 1999).

Ilenama Ha 3aemHUmMe pecypcu e egud ocHoBnume ¢pakmopu, koumo
ozpanudaBa mspcenemo Ha kpegumu om cmpana Ha nomeHyuasnume kpe-
gumonoayuameau. Hettnomo Bausinue ce omuuma, kamo 6 ypaBuenuemo
3a mspcene Ha kpegumu ce Bkarouu auxBenusm npouenm no kpeqgumume
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(Pazarbasioglu 1997; Ghosh, Ghosh 1999) uau omnocumeanama yena Ha 6an-
koBus kpegum, ugmepena csc cnpega cnpsimo yeHama Ha axmepHamuBHume
uzmouHuyu Ha punHancupane, Hat-uecmo auxBenomo HuBo no kopnopamuB-
nume goazoBu knwka (Laffont, Garcia 1977; Sealey 1979). Ilo omnoweHue Ha
yeHama Ha aamepHamuBHume u3mounuyu 3a HabupaHe Ha 3aeMHU pecypcu
ce cmsama, ye Heinomo noBuwaBane Bogu go napacmBane na mspcenemo
na 6ankoBu kpegumu. Ceh, Dumicié¢ u Krznar (2011) ugnoa3éam IOPYBOP
u JP Morgan EMBI cnpega kamo ugmepumeau 3a yenama Ha aamepHamu6-
Hume U3MoYHUYU 3a PuHaHCUpaHe HAa npegnpusmusma, Ho nocouBam, ue
jaBucumocmma Ha mo3u cnpeg ¢ mspcenemo Ha kpegumu moske ga ce okaske
u o6pamHonponopyuonasna, ako moit ompasaba no-ckopo ouyenkama na
yykgecmpannume unBecmumopu 3a pucka 8 cmpanama.

Bsgmoknocmume 3a ¢unancupane csc cob6cmBenu cpegcmBa upes
u3noa3Bane Ha HepagnpegeaeHume neuaabu Ha npegnpusmusma o6ukno-
Beno ce BkarouBam 6 ypaBuenuemo 3a mspcene na kpequm, 6e3 ga ce dop-
myaupam kameeopuunu mBspgenus omnocso nocokama um na Bausnue.
B kpamkocpouen naan nHepagnpegeaenume neuasbu ca aamepnamuBa na
6ankoBus kpegum kamo cpegcmBo 3a punancupane na geinocmma, nopagu
koemo maxnomo napacmBane 6u Hamaauao nompe6Hocmume om Habupane
Ha pecypcu om BsHWHU u3mMounuyu. B gsazocpouen naan obave e HOpMaAHO
3aBucumocmma meckgy pagmepa na BsmpewHo zenepupanume cpegcmbBa u
maspceremo Ha 6ankoBu kpegumu ga e npaBonponopyuonaana, mst kamo
no-Bucokume neuaa6bu gaBam Bs3morknocm na npegnpusmusama 3a noBeue
unBecmuyuonnu npoekmu, npu dunancupanemo Ha koumo 6ankume
uguckBam om nomenyuasnume kpegumonoayuameau ga yaacmBam u csc
cob6cmBenu cpegcmBa (Laffont, Garcia 1977; Sealey 1979).

Poasma na yenume nHa HegBwkumume umomu kamo dpakmop 3a msp-
ceHemo Ha kpegum e npegmem Ha peguua ujcaegBanusa (6k. nanpumep
Hofmann 2001). HapacmBanemo na yenume na neg8wkumume umomu cs3-
gaBa edpekm na 6oecamcmBomo u Bogu go yBeauuenue Ha cmounocmma Ha
nomeHyuaaAHomo obeznevenue no unomeunume kpegumu, koemo om cBos
cmpana 3acuaBa ckaonnocmma na kpegumonoayuameaume ga noemam HoBu
jagsakenusn. Hapeg ¢ moBa npaBonponopyuonasnama saBucumocm npous-
muuya u om Heob6xogumocmma om gonsaHumeatu cpegcm8a 3a nokynkume
na negBuwkumu umomu 6 ycaoBusma na noBuwenue Ha mexuume yenu.

[Tpu mogeaupanemo Ha ¢pynkyuama Ha npegaacane na 6ankoBu kpequmu
ce uzxokga om pagbupanemo, ue pagmepsm Ha npegaazanume om 6ankoBama
cucmema 3aemHu pecypcu 3aBucu om: 1) o6ema na aukBugnume cpegecmBa, ¢
koumo 6ankume pagnoaazam; u 2) ckaonnocmma na 6ankume ga omnyckam
kpegumu, pageaekgana 6 konmekcma na nopmdetianama meopus 3a unBec-
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muyuume, npu kosamo ce mspcu onmumasHo csomuowenue mexkgy puck u
goxogHoCM.

BkatouBanemo na npomenauBama 3a pagnoaacaemume pecypcu 8 6anko-
Bama cucmema caysku 3a ugenmudukayusama na pynkyusama na npegaaea-
nemo Ha kpequmu. Tst kamo magu npomenauBa npucscmBa 856 pynkyusama
Ha npegaazaHe, HO He u B ypaBrnenuemo 3a mspcene na kpegumu, ¢ nHeina
nomow e Bs3mockno pagepanuuaBanemo na g6eme pynkyuu. B emnupuu-
Hama Aumepamypa ce uznoazBam pajauuHU uU3MepumeAu 3a HaAUUHUME
aukBugnu pecypcu 6 6ankoBama cucmema, Hanpumep genojumsHama maca
(Sealey 1979), cymama na genojumume u kanumaaa na 6ankoBus cekmop
(Pazarbasioglu 1997; Nehls, Schmidt 2003), 06emsm Ha genojumume, HamaAeH
coc 3agoakumeanume munumaanu pesepbu (3MP), (Laffont, Garcia 1977;
Allain, Oulidi 2009; Poghosyan 2010). Ghosh u Ghosh (1999) onpegeasm kamo
nokazamea 3a kanayumema na 6ankoBama cucmema ga kpegumupa no-maa-
kama om gBe Beauuunu: makcumaanama cmotitnocm Ha akmuBume, kosmo
moke ga ce noggspska npu mekywyume uguckBanua 3a kanumasoBa agekBam-
Hocm; u cymama Ha nacuBume na 6ankoBama cucmema, Hamaaenu csc 3MP,
aukBugnume uguckBanus u kacoBume naauunocmu. Kamo gonsanumeana
npomenauBa 3a cnocobnocmma na 6ankume ga Habepam gonsaHumeseH
kanumaa, ¢ kotimo ga ¢punancupam kpegumupanemo, Pazarbasioglu (1997)
BkarouBa u nazapnama ouenka 3a omHocumeanama goxogHocm Ha 6anko-
Bama getinocm, umepena cs¢c ccomuoweHuemo mexkgy yenama na 6anko-
Bume akyuu u cpegnama yena na akyuume na kanumaao6us nasap.

Cpeg dpakmopume, Bausewu Bspxy ckaonnocmma na 6ankume ga pas-
wupsBam kpegumnama cu geinocm, e HuBomo na aAuxBenus npoyenm no
kpegumume. Bausnuemo na mosu ¢pakmop Bspxy npegaacanemo na kpe-
gumu ce B3ema npegBug nocpegcmBom BkarouBanemo na gupekmen uzme-
pumea 3a HuBomo na auxBenus npouenm no kpegumume (Laffont, Garcia
1977; Pazarbasioglu 1997; Nehls, Schmidt 2003) uau na neeoBus cnpeg cnpsamo
B536pswaemocmma na aamepnamuBrume unbecmuyuu, Haill-uecmo goxog-
nocmma Ha gspskaBuume uennu knwka (Laffont, Garcia 1977; Sealey 1979).
Ghosh u Ghosh (1999) uznoa3Bam kamo aamepnamuBen nokazamea 3a goxog-
Hocmma om kpegumHnama geunocm cnpega mexkgy auxBerus npouenm no
kpegumume u auxBenus npoyenm no genojumume.

B emnupuunama aumepamypa Bausnuemo Ha cBsp3anus ¢ kpegum-
nama getitnocm puck 8spxy ckaonnocmma na 6ankume ga kpegumupam ce
omyuma Hat-yecmo ¢ BkarouBanemo na nakoako nokagameas. HuBomo na
ukonomuueckama akmuBrocm e npaBonponopyuonasno cBspsano c npeg-
Aazanemo Ha kpegum, msit kamo nogo6psBanemo na HettHomo cscmosHue
Bause 6aazonpuamuo Bspxy oyenkama na 6ankume 3a cnoco6nocmma Ha
kpegumonoayuameaume ga o6cayskBam cBoume 3agsakenus. Hatu-uyecmo
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usznoazBanume nokaameau 3a ukonomuueckama akmuBnocm 6 aumepa-
mypama 3a MOgeAupaHemo Ha M&pPCceHemo u npegaazanemo Ha kpegumu
ca ungekcsm na npomuwaenomo npouszbogcmBo (Laffont, Garcia 1977;
Sealey 1979; Pazarbagsioglu 1997; Ghosh, Ghosh 1999; Poghosyan 2010) u peaa-
nuam BBII (Nehls, Schmidt 2003; Ceh et al. 2011). OmuocHo BAausHuemo Ha
undaayguama Bspxy npegaacanemo Ha kpegumu ce cmama, ue no-6sp3ume
memnoBe na ugmenenue Ha yenoBomo pabrnuwe csjgabam no-20aama necu-
eypunocm, koemo npaBu 6ankume no-8unumameanu u nposBsabawu no-maska
ckaonnocm ga pagwupsaBam kpegumuama cu gettnocm (Pazarbasioglu 1997).

Kpegumnusam puck oepanuuaBa npegaazanemo na kpegumu, kamo 6
Aumepamypama ce cpewam pajaudHu ugmepumeau 3a HuBomo Ha mo3u
puck. Kamo maks8 nokagamea ce ugnoasBa yukauunama puckoBa npemus,
ugmepena csc cnpega mexkgy auxBenus npoyenm no kpegumume u auxBe-
nomo HuBo na mexkgybankoBusa napuuen nazap (Pazarbasioglu 1997), uau coc
cnpega mexkgy auxBenus npoyenm no kpegumume u auxBenus npoyenm
no genogumume (Laffont, Garcia 1977; Nehls, Schmidt 2003; Ceh et al. 2011).
Barajas u Steiner (2002) u Ceh, Dumici¢ u Krznar (2011) uzmepBam kpegum-
Hus puck ¢ geaa na neo6caykBanume kpegumu u csomuowenuemo mexkgy
o6eguenkume 3a kpequmen puck u neo6caykBanume kpegumu, Bsnpeku ue
me3u nokajameau ompazsfam Beue mamepuaauzupan, a ne ouakBan kpegu-
men puck. [Tomenyuaana jawyuma na 6ankume cpewyy jaey6u om kpegu-
men puck ca o6e3nevenusama, npegocmaBenu om kpegumonoayuameaume.
HapacmBanemo na cmoiitnocmma na me3u o6e3neuenus yBeauuaBam ckaon-
nocmma Ha 6ankume ga pagwupsabam npegaazanemo na kpegumu, kamo 6
nskou ny6aukayuu Bausnuemo na mo3u pakmop e omuemeno ¢ BkarouBa-
Hemo Ha npomeHAuBa 3a najapnama kanumaausayus Ha npegnpusmusma
(Pazarbasioglu 1997; Nehls, Schmidt 2003) uau 3a yenume Ha HegBuwkumume
umomu (Allain, Oulidi 2009).

Hegocmamsk na no-pannume ujcaegBanus ¢ nepaBnoBecnu mogeau e,
ye He o6pswam Bruumanue na moBa, gaau pazeaeckganume npomenaubu ca
HecmayuoHapHu, u oyensBam mogeaume 6 nuBa. Bsnpeku ye npu ugnoas-
Banemo na pazauku ce ey6u mBspge mnozo undopmagus (nanpumep, ako
memnsm Ha pacmesk Ha mspcenemo e no-Bucok om pacmeska Ha npegaaea-
Hemo, moBa He o3nayaBa HenpemenHo, ye HuBomo Ha mspcene e no-Bucoko
om moBa Ha npegaacanemo), pabomama ¢ HecmayuoHapHu gannu uuckBa
Buumanue. Ghosh u Ghosh (1999) nocouBam, ue kozamo npomenauBume
umam egunuyet kopen, oyenkama 8 nuBa e onpabgana, camo ako me popmu-
pam kounmeepayuonen Bekmop. 3a yeama me3u aBmopu npegaazam ga ce
npoBepu gaau ouenkume 3a mspcenemo u npegaazanemo ca kounmezpupanu
csC cepusma 3a HabA0gaBanus najapen o6em. B mosu cayvail ypaBuenusma
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3a mspceHemo U npegaazaHemo mozam ga ce unmepnpemupam kamo koun-
mezpayguonnu 3aBucumocmu.

Cpeg u3caegBanusama 3a bsacapus, 8 koumo e nanpaBena ouenka na
omgeanu ¢pynkyuu Ha mspcene u npegaazane Ha kpegumu, ca pagpabomkume
Ha XpucmoB u Muxatiao8 (2002) u ITeweB (2015). Xpucmo8 u MuxatuaoB
(2002) oyensBam ¢pynkyuu Ha mspcenemo u npegaazanemo Ha kpegumu 3a
npegnpusamus, 3a ga ujcaegbam npudusnume 3a caabama kpegumna akmuB-
nocm B8 nepuoga caeg kpuzama om 1996-1997 2. B oyenenomo ypaBuenue
3a npegaazanemo Ha kpegum kpegumnuam kanayumem na 6ankoBama cuc-
mema u auxBernusm npoyenm no kpegumume ca cmamucmuuecku 3nauumu
u umam ouakBanus noaokumeaen 3nak, a puckoBama npemus, ugmepena c
pagaukama meXkgy yenama na kpeguma u aux6enomo nubo na mekgybanko-
Bus napuuen nasap, 6auga 8 ypaBuenuemo c ouakBanus ompuyameaen 3uak.
Tspcenemo na kpegum ce Bause npaBonponopyuonaano om ob6ema na unbec-
muyuume u ouakBanama undaayus, a noayuenuam noaokumeaen juak na
koeduyuenma npeg auxBenus npoyenm 6 ypaBruenuemo 3a mspcene Ha kpe-
gumu e unmepnpemupat kamo cBugemeacmBo 3a moBa, ye no-Bucokume
auxBenu npoyenmu ca npuBauvasu kpegumouckameau, 2omoBu ga noemam
no-zoasm puck. Bs3 ocnoBa na pe3yamamume om oyeHenume ypabuenus ca
2eHepupaHu cepuu 3a mspceHemo U npegaazaHemo Ha kpegumu om npeg-
npusamus, cenocmaBkama na koumo nokasBa, ye om 1997 2. go nasasomo Ha
2000 2. uma no-20AaM0 npegaazane Ha kpegum 6 ukonomukama, omkoakomo
mspceHe om cmpaHa Ha npegnpusmusma. [Ipe3 nepuoga 2000-2001 2. ce
nabatgaBa npomsana 8 kpegumnama cpega, kamo om cumyayus na negoc-
mamsyHo mspceHe Ha kpegum ce npemunaBa 658 daza na negocmamsuno
npegaazate.

ITeweB (2015) ugnoazBa nakoako aamepnamubBuu cneyudukayuu na
mogeau ¢ kopekyus na epewkama npu oyensBanemo na pynkyuume na
mspceHemo u npegaazanemo Ha 6ankoBu kpegumu 8 Bsacapus. OcaoBrume
pe3yamamu om HezoBus anaauj nokazBam, ye mspcenemo nHa 6ankoBu kpe-
gumu B gsazocpouen nepuog 3aBucu 2aabno om ukonomuueckama akmuB-
nocm, Bxogsauwume kanumaau, 6ankoBume genojumu u ccomHoweHuemo
mekgy genojumume u kpegumume na HedunancoBusa vacmen cekmop.
B kpamkocpouen nepuog me3u gemepmunanmu ce gonsaBam u om Broca
na cmoku u ycayeu. IIpegaazanemo na kpegumu 3aBucu 8 gsazocpouen u
kpamkocpouen nepuog om npomsnama 8 6ankoBama aukBugnocm, nemnus
auxBen goxog, kanumaaoBama agekBamnocm u gunamukama 6 npousBog-
cmBenume yeHu, HO camo B gsazocpoden nepuog nompebumeasckume yenu,
nagapaama konuenmpauyus u yykgecmpannama co6cmBenocm gonsaBam
¢akmopume na npegaazane na kpeqgumu. Bsnpeku ue oyensba pynkyuume
Ha mGpceHe u npegaazane Ha 3aemHu pecypcu 68 Bsacapus, [TeweB (2015) ne
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aHaAujupa OmHOCUMeAHama UM poAst npu popmMupaHemo Ha peaAHo HabAo-
gaBanume o6emu Ha kpeguma.

I1I. i3noa3B6anu gannu

Anaau3sm e 6agupan Ha guHamu4yHu pegoBe ¢ mpumeceyna yecmoma 3a
nepuoga om Hayaaomo Ha 2000 2. go kpas na 2016 2.

ITo omuoweHue Ha ganHume 3a o6emume Ha kpegumuus nagap e Heo6-
X0guMmo ga ce HanpaBu ymouHeHuemo, Ue Mme Ce OMHacsAMm 3a NomMoyume om
noBoomnycnamu kpegumu. ITonauaso ugmenenuemo na kpegumuume caaga
BkatouBa yemupu komnonenma: 1) nomoka na noBoomnycnamume npe3
ceomBemnus nepuog kpegumu; 2) nomoka Ha nozauwieHusma no ceujecm-
ByBawyume kpegumu; 3) pagmepa na omnucanume kpegumu; u 4) obema Ha
HemHume npogak6u na kpegumu npe3 ceomBemnus nepuog. Qokycupa-
Hemo B5pxy o6uwomo ujmenenue na kpegumnume caaga ujuckBa naauuuemo
Ha gocmamsuHo nogpobHa undopmayus kakmo 3a megu komnonenmu, maka
u 3a pakmopume, Bausewyu Bspxy obemume na Bceku egun om max. Tsl
kamo om u36poenume yemupu eaemeHma Ha umeHeHuemo Ha kpegumuume
caaga gemauaHa ny6auuna undopmayus e HaauuHa eguHcmBeHo 3a nomo-
yume nHoBoomnycnamu kpegumu, mexnuam pazmep e ugnoa3Ban kamo
ungukamop 3a o6emume na kpegumnus nasap.

Aannume 3a o6emume u auxBenume npoyenmu no noBoomnycnamume
kpegumu ca ¢ usmounuk auxBenama cmamucmuka na BHB. Taju cmamuc-
muka gaBa Bs3mosknocm ga 6sgam ugnoazBanu nakoako kpumepus 3a pasz-
epanuuenue na kpegumume, koumo ca o6ekm na anaaus. ITsp6o, om 2aegna
mouka na cekmopnama npunagaeknocm Ha gasknuyume kpegumume
mozam ga 6sgam o6oco6enu nHa makuBa, omnycnamu Ha nedunancobu
npegnpusamus uau Ha gomakuncmBa. Cnpsmo kpegumume 3a nedpunancofu
npegnpusmus gonsAHUMeAHO e npuaoskeno pagepanuvenue 8 3aBucumocm
om opuzuHasHus mamypumem Ha kpeguma. 3a majgu uea e uznoa3Bana
pagbubkama, ocueypsBana om auxBenama cmamucmuka na BHB go kpas na
2006 2., m.e. pageaenue Ha kpegumume na kpamkocpounu (mamypumem go
egHa 20guHa) u gsA20CcpovHU (Hag egHa 2oguna). Om Hayaaomo Ha 2007 2. e
HaAuue u no-nogpo6na mamypumemsua pazébubka, Ho Heo6xogumocmma om
makcumaano gsazu gunamuynu pegoBe u csnocmaBumocm naao’ku gannume
3a auxBenume npouyenmu no kpegumume caeg 2007 2. ga 65gam 2pynupanu
cnopeg csutecmByBauwjomo gomoeaBa pazgeaenue. [To omuowenue Ha goma-
kuncmBama ca ugnoazBanu gannu kakmo 3a o6wjus o6em Ha omnycnamume
um kpegumu, maka u omgeanu pegoBe 3a nompe6bumeackume u skuauwgnume
kpegumu (nopagu pagauunus o6xBam na auxbenama cmamucmuka npegu
2007 2. undopmayusma 3a nompe6umeackume u skuauwpume kpegumu
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go kpas na 2006 2. o6xBawa camo aeBoBus um komnonenm). 3a yeaume Ha
ujcaegBanemo meceunume gannu om auxBenama cmamucmuka na BHDB ca
mpanchopmupanu 8 mpumeceunu: gannume 3a obemume ca noayueru kamo
cyma om HoBoomnycnamume kpegumu npe3 omgeaHume meceyu om mpu-
Mecevuemo, a mpumeceyHume cmotlinocmu Ha AuxBeHume npoyenmu no
kpegumume ca ugaucaenu nocpegcmBom npemezasiHe Ha MmeceuHumMe ganHu
3a auxBenume npoyenmu ¢ obemume Ha HoBoomnycHamume npe3 ccomBem-
nume meceyu kpegumu. Banpeku ue moske ga e cBspsano ¢ uzBecmna jaeyba
Ha undopmayus, npemunaBanemo ksm no-nucka yecmoma na gannume
gaBa Bs3mosknocm ga ce neympaaugupa Bausnuemo nHa ekcmpemnume
cmounocmu 6 auxBenume ycaoBus u npu obemume no omgeanu kpegumau
cnopagymenus, koemo scuo ce nposnBsaBa npu cpaBuumeano maask obem
Ha nazapa kamo mo3u 6 Bsacapus (3navumeanama Bapuayus 6 meceanume
gannu 3a noBoomnycnamume kpegumu om auxBenama cmamucmuka
ce goaku umenno na moBa, koemo nomBspskgaBa neob6xogumocmma om
npemunaBane ksm no-nucka yecmoma). Apyeama npuvyuna 3a mpancdop-
MupaHemo Ha MeceuHUmMe gaHHU 3a o6emume u AuxBeHume npoyenmu no
HoBoomnycunamume kpequmu 8 mpumecednu cepuu e Heo6xogumocmma
om yegnakBsBane na nepuoguunocmma um ¢ maju Ha uidopmayusma om
cucmemama Ha HayuoHaaHume cmemku. O6emume na HoBoomnycnamume
kpegumu ca uspazenu 6 nocmosnnu yenu om 2010 2., kamo ca gedau-
panu ¢ xapmonujupanusa ungekc na nompe6umeackume yenu (XUIIL).
[Tpuyunume mo3u ungekc ga 6sge ugbpan 3a gedpaamop ca wupokomo my
ugnoasBane kamo nokagamea 3a yenoBama gunamuka, maakuam aae npu
nezoBomo nybaukyBane u peaeBanmunocmma my no omuowenue kakmo na
gomakuncmBama, maka u na npegnpusmusma (6s6 8psska ¢ Bausnuemo na
yenoBomo paBrnuwe Bspxy HoMuHaAHUA 0Oem Ha 2eHepupaHume napuvHu
nomouyu om npogaxkéu).

Hapeg ¢ auxBenume npoyenmu no nooomnycuamume kpegumu 8 epy-
nama Ha nokagameaume 3a auxBenume nHuBa ca Bkaiouenu mpumecednuam
IOPUMBOP (kamo npubauzumeaen ugmepumes Ha goxognocmma 3a 6ankume
Ha aamepHamuBnu na kpegumnama getinocm ¢unancobu uncmpymenmu)
u umnaugumuusm auxBen npoyenm no 6pymuus BsHien gsae Ha Yacmuus
nebankoB cekmop (kamo ¢pakmop, ugmepBawy yenama na aamepnamuBaume
usmouHuyu Ha ¢punancupane Ha ukonomuueckume azenmu 6 cmpanama).
Aunamuunusam peg 3a JOPVMBOP e ¢ ugmounuk 6agama gannu na EIIB, kamo
mott ompassaBa opuyuasnama unpopmayus 3a auxbenomo nubo no mekgy-
6ankoBume genojumu na napuunus nagap 6 e6pozonama. ITopagu wupo-
komo u3noazBane na gsacoBo ¢punancupane om yyk6una om cmpana Ha
yacmuus Heb6ankoB cekmop e Heo6xogumo npu anaausza Ha kpegumuus nazap
6 cmpanama ga 65ge B3ema npegbug u yenama, no kosmo ce npuBauuam
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pecypcume om Hepejugenmu. Tsil kamo gunamuunu pegoBe 3a mo3u ungu-
kamop ne ce nybaukyBam, 3a yeaume na ujcaegBanemo yenama Ha aamep-
namuBHume u3mouHuyu Ha ¢unancupane e ugmepena kocBeno 853 ocnoBa
na ny6aukyBanama om BHB undopmayus 3a pazmepa na 6pymnus 8snwen
goaz u HezoBomo o6caykBane, kamo nomunaanume obemu Ha AuxBenume
nAawjanus ca omHecenu ksm cpegrnus pagmep Ha 6pymuus Bsnuwien goae Ha
yacmuus Heb6ankoB cekmop 3a ceomBemnomo mpumeceuue.

3a yeaume Ha MogeAupaHemo Ha kpegumnomo npegaazane e koncmpy-
upan ungukamop 3a o6ema na cBo6ognume pecypcu, koumo 6ankoBama cuc-
mema moske ga Hacouu 3a pagwupsBane na kpegumnama getinocm (m.Hap.
kpegumen kanayumem na 6ankoBama cucmema). Aunamuunusam peg 3a Hezo
e noayyen 653 ocnoBa Ha anaaumuyHama omuemuocm Ha cekmop ,,gpyeu
napuuto-dunancobu uncmumyyuu“ om napuynama cmamucmuka Ha
BHB, kamo ksm genojumume na nenpabumeacmBenus cekmop ca npuba-
Benu uyskgecmpannume nacubu na 6ankoBama cucmema u om noayuenama
cyma e uzbagen pagmepsm Ha cpegcmBama, koumo 6ankume ca gassknu ga
noggspskam kamo pesepBuu akmuBu 6856 Bpsska c peeyrayusama na 3MP. C
BkarouBanemo na uykgecmpannume nacuBu na 6ankume 8 pamkume na kpe-
gumunus kanayumem Ha cucmemama ce om4yuma poAasima Ha npuBaedeHomo
om 6ankoBus cekmop gsacoBo punancupane om uysk6una, ugnoazBanemo
na koemo 6e o6uuatina npakmuka cpeg kpegumnume uncmumyyuu no
Bpeme na nepuoga c 65p3 pacmesk na kpeguma. ITokazameasm 3a kpequmnusa
kanayumem na 6ankoBama cucmema e ugpagen 8 nocmosnuu yenu, kamo e
gedaupan ¢ XUIIII.

Cscmosinuemo Ha ukonomuueckama akmuBuocm e anpokcumupano ¢
gunamukama na 6pymnus Bsmpewen npogykm, ugpagen no nocmosiHHU
yenu om 2010 2. Ji3mounuk Ha meju ganHu e cucmemama Ha HayuoHaAHUMe
cmemku, ny6aukyBanu om Hayuonaanus cmamucmuuecku uncmumym
(HCNM).

Cpeg ungukamopume, koumo we 6sgam ugnoazBanu 6 koauuecm-
Benus anaauj na ¢gakmopume, Bausewyu Bspxy obemume Ha kpegumnus
nasap, ca 20gulIHUAM memn Ha uHdAayus u 20guWIHUAM Memn Ha pacmedk
Ha yenume Ha >kuauwama. Aunamukama Ha undaayusama e usmepena c
eoguwnus pacmesk na XUIIL, ny6aukyBan om HCHU. Heo6xogumocmma
om guHamuueH peg 3a gunamukama Ha yenume Ha >kuauwama, o6xBauwjawy
yeaus nepuog Ha uzBagkama, e npuyunama maks8 peg ga ce koncmpyupa
upe3 kombunupanemo Ha undopmayus om Hacmosuwama u Beue npeyc-
manoBenama cmamucmuka na HCU 6 majgu o6aacm. Tsu kamo gannu 3a
o6wus ungeke Ha yenume Ha kuauwjama (06xBawawy cswecmByBbawume u
noBume >kuauwa) ca HaaudHu camo 3a Bpememo caeg nspBomo mpumeceuue
Ha 2005 2., 2zoguuuHume memnoBe Ha ugmeHenue Ha yeHume Ha Skuauwama
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3a npegxogHume nepuogu ca ujuucaenu 653 ocnoBa Ha cmamucmukama 3a
nagapnume yenu Ha cswecmByBauiume skuauuwya, ny6aukyBanemo na kosmo
HCMU npeycmanoBu om nauaaomo na 2015 2. Koncmpyupas no moju Hauus,
nokasameasam 3a usmeHeHuemo Ha yeHume Ha >kuauwama 6 nepuoga go
kpas na 2004 2. ompazaBa camo yenoBama gunamuka na cswecmByBawjume
skuauwya, a om Havaaomo Ha 2005 2. 8 0o6xB6ama my Hapeg ¢ max npucscmBam
u noBume kuauwa.

C uskarouenue na npomenauBume 3a auxBenume nuba u coguunume
memnoBe Ha u3menenue Ha nompe6umeackume yenu u Ha yenume Ha Skuau-
wama, koumo ca ugpagenu 8 npoyenmu, Bcuuku ocmanaau ungukamopu
ca aozapummyBanu, 3a ga moske oyenenume 3a max koedpuyuenmu 6 uko-
HOMempUuYHUs aHaAu3 ga 6sgam unmepnpemupanu kamo eaacmuunocmu.
[Topagu HaAuvuemo Ha CUAHO u3pa3eHa ce3oHHocm 6 o6emume Ha HOBoom-
nycaamume kpegumu, kpegumnus kanayumem na 6ankoBama cucmema
u nokajameaume 3a ukonomuueckama akmuBnocm, me3u npomenauBu
ca ce3oHHO ujeaagenu no memoga TRAMO/SEATS. IIpu nokazameaume
3a auxBenume HuBa He ce Haba0gaBa ce3oHHOCM U 3a max ca uznoajBanu
gaHHUMe om u3XogHuUMme cepuu.

ITpegu ga ce npucmsnu kom ouensBanemo na mogeaa, Hatl-Hanpeg e Heo6-
X0guMO ga ce onpegeAl cmeneHma Ha UHMez2puUpaHOCM Ha pajeaeskgaHume
npomenauBu. B mabauuya 3 6 npuaoskenuemo ca npegcmaBenu pesyama-
mume om Augmented Dickey-Fuller (ADF) mecma 3a equnuuen kopen, omks-
gemo ce Buwkga, ue kamo ysro HyaeBama xunomesa 3a HaaudUe Ha eguHUYeH
kopen ne moxke ga 6sge omxBspaena 3a nuBama na npomenaubume, Ho ce
omxBspas npu npuaazanemo na ADF mecma kem nspBume um pazauku. 3a
ga ce npoBepu ycmouuuBocmma na me3ju uzbogu 6ewe npusoken u mecm
3a egunuven kopen, 8 koumo nyaeBama xunomesa npegnoaaza cmayuo-
HapHocm Ha ujcaegBanama npomenauBa. B mabauua 4 ca npegcmaBenu
pesyamamume om Kwiatkowski—Phillips—Schmidt—Shin (KPSS) mecm 3a
cmayuonapnocm. Kamo ysao KPSS mecmsm nomBspskgaBa sakarouenusama
OMHOCHO CmeneHma Ha UHmMezpupaHocm Ha npomernauBume. ITpu makuBa
cmamucmuuecku xapakmepucmuku na gunamuunume pegoBe oyensBanemo
na mogeaume 8 nuBa 6u umaaro cmucsa, camo ako pageaeckganume npomen-
aubu popmupam kounmeepayuonen Bekmop. B csomBemcmBue ¢ no-no-
Bama aumepamypa 3a nepaBuoBecnume mogeau moBa ycaoBue e npoBepeno
no-samamsk 6 anaausa.
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Tabauya 1. O3nauenus Ha ugnoajBanume npomenaubu

Aedunuyus

AozapummyBana cmounocm Ha kpegumume 3a HepunancoBu
npegnpusmus u gomakuncmBa 8 peaano ugpakenue

AozapummyBana cmounocm Ha kpegumume 3a Hedunancobu
npegnpusmus 8 peaano ugpakenue

AoeapummyBana cmounocm na kpamkocpounume kpegumu 3a
npegnpusmus 8 peasno ugpakenue

AoeapummyBana cmotinocm Ha gsazocpounume kpegumu 3a
npegnpusmus 6 peasno ugpakenue

AocapummyBana cmotinocm Ha kpegumume 3a gomakuncmBa 8 peaano
ugpakenue

AozapummyBana cmotnocm Ha nompe6umeasckume kpegumu 6 peaano
ugpakenue

AoeamumyBana cmounocm na kuauwynume kpegumu 8 peaano
ugpakenue

AuxBen npoyenm no kpegumume 3a nedpunancoBu npegnpusamus u
gomakuncmBa

AuxBen npoyenm no kpegumume 3a nedpunancoBu npegnpusmus
AuxBen npoyenm no kpamkocpounume kpegumu 3a npegnpuamus
AuxBen npouenm no gsazocpounume kpegumu 3a npegnpusimus
AuxBen npoyenm no kpegumume 3a gomakuncmBa

AuxBen npoyenm no nompe6umeackume kpegumu

AuxBen npouyenm no >kuauwynume kpegumu

AocapummyBana cmounocm Ha kpegumnus kanayumem na 6ankoBama
cucmema B8 peasno ugpakenue

Tpumeceuen IOpubop

Vimnauyumen auxBen npouenm no 8sHwWHUA gBA2 Ha YacmHUS
ne6ankoB cekmop

AoeapummyBana cmotinocm na BBIT no yenu om 2010 2.

Toguwien memn Ha u3MeHeHUe Ha XapMoHu3upaHus uxgeke na
nompe6umeackume yenu

Toguwen memn Ha U3MeHeHUE Ha yeHume Ha kuauuiama



HepabroBecen mogea na kpegumuus nagap 8 Bsazapus

IV. HepaBnoBecnu mogeau 3a kpegumnus nazap
6 boacapusa

B ma3u yacm om u3caegBanemo ca oyenenu ¢pynkyuu Ha mspcenemo u
npegaazanemo Ha kpegumu npu gonyckane, 4ye cmotiHocmma Ha nagapHume
obemu ce onpegeas om no-nuckomo om nubama na kpegumno mspcene u
npegaazane. Taju anaaumuuna pamka e npuaoskena cnpsamo Bceku egqun om
ceemenmume Ha kpegumnus nazap 6 cmpanama, kamo ca ugenmuduyupanu
u nepuogume, 6 koumo e naauye no-3nasumeano neceomBemcmBue mekgy
mspceHemo u npegaazanemo Ha kpegumu.

Tspcenemo na kpequmu e npegcmaBeno kamo ¢pynkyus na npomenauBama
3a peaanus BBII, auxBenus npoyenm no ceomBemnus Bug kpegumu u zoguui-
Hus memn Ha ujmenenue Ha XMIIII, kamo napeg ¢ me3u ob6sscHumeAHnu npo-
menaubu 6 mogeaume 3a mspcenemo Ha kopnopamuBuu kpegumu e go6aBen
umnaugumuausm AuxBen npoyenm no BsHwHUA gBAe Ha YacmHus HebankoB
cekmop, a 6 mogeaume 3a mspcenemo Ha kpegumu om gomakuncmBa —
20guwHUAM memn Ha pacmesk Ha yenume Ha Skuauwama.

ITpomenauBama 3a peaanus BBIT e unoazBana kamo ugmepumea na uko-
nomuueckama akmuBnocm, kamo 6 o6uus cayuat ce ouakBa netinama Bpsska
¢ mspceHemo Ha kpegumu ga e npaBonponopyuonaana, msi kamo no-8uco-
kume mekyuwu nuBa na ukonomuueckama akmuBuocm ce npenacam 6 ouak-
Banus 3a yBbeauuenue na goxogume u napuunume nomouu 6 6sgewse, koemo
Bogu go 3acuaBane na ckaonnocmma na ukonomuueckume azenmu ga u3noas-
Bam 3aemnu pecypcu 3a punancupane Ha nompebaenuemo u unBecmuyuume.
Bsnpeku moBa o6pamnonponopyuonasna 3aBucumocm csujo He moske ga 6sge
uskatouena HansAaHO0, kamo ms 6u 6uaa ycmanoBena, 8 cayuai ye ukonomuuec-
kume azenmu uznoa3zBbam jaemnume pecypcu kamo cpegcmBo 3a nokpuBane
Ha BpemeHeH Hegocmue Ha goxogume U NapuyHume nomouyu, ¢ koemo ga cu
ocueypsm no-pabnomepna gunamuka na nompebaenuemo u unBecmuyuume 6
pazauunume ¢asu Ha ukonomudeckus yuksa (6k. Melitz, Pardue 1973).

Pageaeganu 3aegno, HomuHasHusam AuxBen npoyenm no csomBemuus
Bug kpeqgumu u memnsm Ha undaagusama ompazaBbam peaanama uena Ha
ob6caykBanemo na kpegumume. YBeauuenuemo Ha auxBenus npouenm no
kpegumume ce ouakBa ga oepanuuaBa mspcenemo na 3aemHu pecypcu, gokamo
xunomesama no omyoweHue Ha BAusHuemo Ha omuemHnama undaagus e, ye
ms Bause cmumyaupawo 8spxy mepcenemo na kpeqgumu, mst kamo netinomo
yBeauuenue e consmcmBano csc 3acuaBane na ouakBanuama 3a noBuwabBane
Ha yenoBomo pabnuuie 6 caegBauyume nepuogu u cecomBemno 3a ob6aekua-
Bane na nHomunaanama meskecm no o6caykBanemo na jagsakenusma. Bs6
¢ynkyuume na o6uwomo mspcene na kpegumu u mspcenemo Ha pagaugHume
BugoBe kpegumu 3a npegnpusamus kamo ugmepumea Ha yeHama Ha aamepHa-
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muBrume umovnuyu Ha punancupane npucscmba umnauyumuomo auxBeno
nubo no BsnwiHuA gsae Ha yacmHus HebankoB cekmop. C BkatouBanemo na
maju npomenauBa ce omyuma poasma Ha uznoaszBanomo om kopnopamuBrus
cekmop gsazo80 dunancupane om uykbéuna. IToBuwenuemo na auxbenomo
paBuuuie no mo3u Bug 3agsakenus ce ouakBa ga Bause 3a 3acuaBane na mop-
cenemo Ha kpegumu om mecmuama 6ankoBa cucmema, msti kamo omuocu-
meaHama yena Ha 6ankoBume kpequmu cnpsmo maju na punancupanemo om
uysk6una ce nonwkaba.

BkarouBanemo Ha zoguwiHusl meMn Ha UMeHeHUe Ha yeHume Ha >kuau-
wama 668 dpynkyuume na mspcene na kpegumume om gomakuncmBa e
HanpaBeno ¢ xunomejama, ye HapacmBanemo Ha yeHume Ha kuauwama Bogu
go noBuwaBane na mspcenemo Ha kpequmu, msit kamo e cBsp3ano kakmo
¢ nompe6HOCM 0M gONsAHUMEAHU pecypcu ¢ mpancakyuoHHa uea, maka u
¢ yBeauuenue na cmotnocmma Ha HegBwkumume umomu, koumo moezam
ga 6sgam npegocmaBenu kamo o6e3neuenue no unomeunume kpegumu. B
npoyeca Ha oyeHsnBane na mogeaa kamo ugmepumeas na moBa Bausanue 6sxa
ugnoazBanu kakmo nuBomo na ungekca na yenume na skuauujama, maka
u 2oguwHuAmM My memn Ha pacmeXk. Bsnpeku ue nuBomo na ungekca na
yenume Ha kuauwama cswo ce okaga cmamucmuuecku 3naqumo u ¢ ouakBana
nocoka na Bausnue, 6 okonuameanus cu Bug mogeasm csgspska coguwinus my
pacmek, mst kamo npu ugnoa3Bane na maju mpancopmayus ce nocmuea
N0-20A51Ma 06ACHUMEAHA CUAQ.

[Tpegaaeanemo na kpegumu moske ga ce pageaeskga kamo dpynkyus na kpe-
gumuus kanagyumem Ha 6ankoBama cucmema (m.e. cymama Ha genogumume
Ha nenpaBumeacmBenus cekmop u uykgecmpannume nacuBu, namasena c
pagmepa nHa 3MP), cmenenma Ha puck, cBsp3ana ¢ kpegumupanemo (u3zme-
pena csc cnpega mexkgy auxBenus npoyenm no csomBemuus Bug kpeqgumu
u IOPMBOP) u goxognocmma no aamepnamuBuume unBecmuyuu Ha 6anko-
Bama cucmema (npegcmaBena om nuBomo na FOPMBOP), kamo napeg ¢ me3u
npomenaubu 8s6 dynkyuama 3a obuyomo npegaazane na kpegumu u npeg-
Aazanemo Ha kpegumu 3a gomakuncmBa e go6aBen u coguwiHusmM memn Ha
ujmeHeHue Ha yeHume Ha kuauwama.

YBeauuaBanemo Ha ob6ema Ha pajnosazaemume pecypcu Ha 6ankoBama
cucmema ce ouakBa ga gonpunacs 3a napacmBawo npegaazane na kpegumu.
Kakmo 6e nocoueno npu onucanuemo Ha U3moyHuyume Ha ganau, 8 o6x6ama
my nonagam kakmo npuBaeuenume cpegcmBa om pesugenmu, maka u uyk-
gecmpannume nacubu na 6ankume. ITo mo3u HayuH ce omyuma poasima Ha
npuBaeuenomo om 6ankoBus cekmop gsacoBo dpunancupane om uykoébuna,
koemo 6e wupoko ugnoazBano om kpegumnume uncmumyyuu no Bpeme na
nepuoga c 6s5p3 pacmexk na kpeguma.
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Egun om ocuoBuume dgakmopu, koumo ce ouakBa ga okazBam Bausnue
Bspxy npegaacanemo na kpegumu, e oyenkama na 6ankume 3a kpegumuus
puck. Tazu oyenka moske ga 65ge ugmepena natu-gobpe csc cnpega mexkgy
auxBenus npouyenm no csomBemuus Bug kpeqgumu u IOPMBOP, kamo mo3u
nokazamea ompassBa pagmepa na puckoBama npemus, kosmo 6ankume uguc-
kBam npu npegocmaBsnemo na 3aemuu cpegcm8Ba. PuckoBama npemus Bapupa
6 pamkume na ukonomuueckus yuksa — ms e nati-nucka 6 ycaoBusama na cuana
ukonomuuecka akmuBnocm (koeamo ouakBanuama ca onmumucmudHnu) u
naii-Bucoka 6 nuzxogsauiama dasa na yuksaa. BkarouBanemo na cnpega mexkgy
auxBenus npouenm no ccomBemnus Bug kpequmu u FOPMBOP e nanpaBeno
¢ yea ga ce npoBepu xunome3ama, ye no-Bucokusam puck oepanuuaBa ckaon-
nocmma Ha 6ankoBama cucmema ga pajwupsBa kpegumnama cu gettnocm.
CoswecmBeno npegumcmBo na mosu nokagamea 6 cpaBuenue ¢ npomenauBume
3a kasecmBomo na kpegumnus nopmdeiia e, ue moit ompasaba ouakBanomo
nubo na kpegumnus puck, gokamo geasm na Heo6caykBanume kpegumu e
usmepumea Ha Beue mamepuasujupan kpegumen puck. Apyea npuvuna 6
Mogeaa ga He 6sgam Bkatouenu nokazameau 3a kauecmBomo na akmuBume e,
4e HeobcaykBanume kpegumu 6 65a2apckama 6ankoBa cucmema ce omauua-
Bam ¢ Bucoko nokpumue ¢ o6e3uenku u o6egneuenus, koemo napeg ¢ naau-
yuemo Ha kanumaaoB uzauwsk nHag munumasnume kanumaaoBu uguckBanus
nokasBa, ye nuBomo na neob6caykBanume kpegumu ne e oepanuuumeaen
¢akmop no omuowenue Ha npegaazanemo Ha kpegumu.

OcBen om nuBomo na kpegumnusa puck ckaonnocmma na 6ankume
ga pagwupsabam kpegumnama cu geinocm 3aBucu u om gunamukama Ha
goxogHocmma, kosmo kpegumnume uHcmumyyuu mozam ga noaydam no
¢unancoBbu uncmpymenmu, pagauunu om npegocmaBsnemo na kpegumu
Ha npegnpuamus u gomakuncmBa. Xunome3ama e, ue noBuwaBanemo na
Bs36psuwjaemocmma na aamepnamuBuume unBecmuyuu npu paBuau gpyeu
ycaoBus oepanuuaba npegaazanemo na kpegumu. 3a yeaume Ha uzcaegBanemo
Bausnuemo na moju dpakmop e omuemeno ¢ BkarouBanemo na nuBomo na
auxBenus npoyenm no mekgy6ankoBume genojumu 8 eBposonama. Bsnpeku
4ye noHavaao goxognocmma Ha 6sacapckume ALK csuio moske ga ce ugnoasBa
kamo nogxogsauw npubauzumeaen uzmepumea Ha 6s536psujaemocmma om
aamepHamuBraume na kpegumnama getinocm unBecmuyuu, omcscmBuemo Ha
gocmamsiHO gsA2u guHamudHu pegoBe 3a Hes Ge npuuuHama ms ga He 65ge
Bkatouena B mogeaa.

[Togo6no na ¢pyunkyusama na mspcene na kpegumu, 6 ypabuenuemo 3a
npegaazanemo cswio npucscmBa nokagamea 3a gunamukama na yenume
Ha skuauwnume HegBukumu umomu. Xunomejama no omuoweHue Ha
Bausnuemo Ha npomenauBama 3a yenume Ha >kuauwama e, 4e MAXHOMO
napacmBane 3acuaBa ckaonnocmma na 6ankume ga pawupsaam kpegum-
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Hama cu gettnocm u Bogu go noBuwaBane na npegaazanemo na kpegumu, msti
kamo e csnsmcmBano om ¢opmupane Ha onmuUMUCMUYHU Hazaacu 3a yBeau-
yaBane Ha cmoitHocmma Ha npegocmaBenume o6e3nedeHus No UNomevHUMme
kpegumu.

3a Bceku equn ceemenm om kpegumnus nasap e nocmpoen mogea 6 caeg-
Hus Bug:

L? =Xira'+€1t
Lf = X1¢B + €2t

L, = min(L2,L5)

ksgemo LY e mspcenemo Ha kpegumu, Lf e npegaazanemo Ha kpegqumu,
X, u X;, ca o6sacnumeanume npomenauBu ceomBemno 8 ypaBuenuama 3a
mepceHe u npegaazane Ha kpegumu, o u f§ ca oyensBanume koepuyuenmu
Ha o6sacHumeanume npomenaubu, a €, u &, ca ocmamsyume 6 me3u ypabd-
nenus. Lt e na6aiogaBanusam nasapen oGem.

I[Tpu gonyckane, 4e ocmamsyume ca He3aBucumu U UMam HOPMAAHO pa3-
npegeaenue ¢ Bapuayus coomBemno 0f u 03, anaaugsm moske ce ocswecmBu
Ha 6ajama Ha ugnoa3Banemo na caegaume pynkyuu:

1 1 1
fill) = V,Z——mlexp [_E(Lr - &Xu)z_

1 1
fa(Le) = mexiﬂ [—E(l‘r - ﬁer)z

1 @ 1 1
Fi(L) = E . exp _E(Ug - “Xu)z’ dLy

1 «© 1 |
(L) = Ner2 exp _ZTrZ?(Lf - ﬁxzc)z_ dLi |

ksgemo f1(Lt) onucBa mapeunaanomo pagnpegesenue Ha mspceHemo
na kpegumu, f2(Lt) e pynkyuama na mapeunaanomo paznpegesenue Ha
npegaazanemo na kpegumu, Fi(Lt) e kymyaamuBromo paznpegeaenue na
mopcenemo, a F2(Le) — kymyaamuBromo pagnpegesenue Ha npegaazanemo
na kpegumu.
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Beposmuocmma gageno Ha6alogeHue 3a najapHus o6em ga ce onpegeas
qD_ ;s
om paBruwemo na mspcenemo Ha kpegumu(Le=_Le <Li) moske ga ce onuwe ¢
ycaoBrama nasmuocm

I fQa Dl il S RADALE £+ Fy(Ly)
Prob(L? < LY) Prob(L? < L) Prob(L? < L})

fllelly = L2 < L)

ksgemo f(L¢, L) e coBmecmnama nasmuocm na Le u L.
O6pamno, ako 8 gagen nepuog mspcenemo npeBuwaBa npegaazanemo Ha
kpegumu (erLf<L?), ycaoBrnama nasmuocm “t e

o fo R)ALR fole) [ AWMLY £ (L)« Fy(Lo)

Ll = 15 < IP) = = = .
fllelle = Le < L7) 1-Prob(L? <L$) 1-Prob(l? <L) 1-Prob(l? <L)

Tsu kamo 6 gagen nepuog t nazaprusam obem ce onpegeas uau om pabuu-
ulemo Ha mspceHemo, uau om moBa Ha npegaazanemo,

f(LelXae Xae) = Prob(L? < L)f (LelLe = 1) + (1= Prob(18 < L))f (LelL, = Lf)
= [i(Le)-Fo(Le) + f2(Le). Fi(Le) .

Bs3 ocnoBa na moBa yeama e cmoiitnocmume Ha napamempume & u f3 ga
ce onpegeaam maka, ue ga ce makcumugupa pynkyuama

L(a, BIX1e, Xop) =Xioql0glfy (Le) = Fo(Ly) + f2(Le) * Fi(Le)]

Tsiu kamo makcumujupanemo na ¢ynkyuama na Beposmnocmma
nocpegcmBom memoga na makcumaanomo npaBgonogo6ue uzuckBa zagaBa-
Hemo Ha HavaAHu HuBa na napamempume « u 3, kamo makuBa ca ugnoas-
Banu cmounocmume Ha koeduyuenmume, noayuenu npu oyensBane na
¢yukyuume na mspcene u npegaazane na kpegumu ¢ géycmasnkoBus memog
Ha Halu-maskume kBagpamu (TSLS). IIpuyunama npu onpegeasstnemo Ha
HauyaAHume cmouxocmu Ha koedpuyuenmume ga 65ge u3épan moju memog
3a oyenka na ypaBrnenusama e ga ce uzbeene eBenmyasno uskpubsabBane na
pejyamamume, npousmuyaujo om nomeHyuaAHa eHgoZEHHOCM Ha 06sACHU-
meanume npomerauBu. Camama umepamuBna npouegypa e npoBegena no
aacopumsma Ha Broyden—Fletcher—Goldfarb—Shanno (BFGS).

B ma6auya 2 ca 0606uieHu pejyamamume 3a OyeHeHUmme ¢ Memoga Ha
makcumaanomo npaBgonogobue pynkyuu Ha mspcene u npegaazane Ha paz-
auunume BugoBe kpegumu.
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Tabauua 2. Oyenku na ¢pynkyuume na mspcene u npegaazane na kpegumu no
memoga Ha makcumaanomo npaBgonogo6ue

LEH LE LEST LELT LH LCONS LHOUSING

Oynkyus Ha mspcene

C coef. -12.5477%%* -10.8852** 19.5615** -20.8479** -7.6306  -2.8558  -53.2053 **
z-stat -2.75 -2.04 2.40 222 -0.36 -0.08 -2.07

y coef.  2.1548*%*  1.9651** -1.2984 * 29913 1.6212 1.1008 6.0412 **
z-stat  5.02 3.86 -1.65 3.37 0.79 0.34 2.41

Interest ~ coef. -0.0929** -0.1078*  -0.1153 -0.1689*  -0.1401  -0.1369 -0.0726

rate z-stat  -2.04 -1.88 -1.32 -1.91 -1.16 -0.62 -0.57

infl coef.  0.0054 0.0122 0.0385 0.0045 0.0221 0.0009 0.0559 ***
z-stat  0.70 0.92 1.47 0.30 1.04 0.07 2.87

ied coef.  0.2823*%*  0.2553 0.1744 0.3710 - - -
z-stat  2.60 1.56 1.10 1.58

hpag coef.  0.0092 *** - - - 0.0169 **  0.0179 0.0165 ¥+
z-stat  4.33 2.83 1.27 3.25

SIGMA (D) coef.  0.1155***  0.1600** 0.2407 *** 02207 **  0.2249*  0.1959 0.2923 ***
z-stat  5.09 2.89 3.00 3.01 1.71 0.53 5.83

(Oynkyus Ha npegaazane

C coef. 25085 27063 10.2941***  -0.5260 3.7914 45197  -10.6336*
z-stat  1.29 1.39 410 -0.14 0.56 0.31 -1.94

blc coef.  0.6034*%* (5593 -(0.3145 0.8737 %% 0.4357 0.3240 1.5905 ¥+
z-stat  4.29 3.79 -1.57 3.08 0.83 0.29 3.57

Interest ~ coef. -0.0962*  -0.1058*  -0.1015 -0.1506 -0.1658  -0.1444 -0.1349

E%‘;IBOR z-stat -1.77 -1.78 -1.31 -1.54 -1.58 -0.63 -1.55

EURIBOR coef. -0.0163 -0.0216 0.0284 -0.0685 -0.0641  -0.1146 0.0936
z-stat -0.28 -0.30 0.37 -0.60 -0.40 -0.34 1.07

hpag coef.  0.0088 *** - - - 0.0160 **  0.0174 0.0164 ¥
z-stat  3.97 2.75 1.26 5.36

SIGMA (S) coef.  0.1352°%*  0.1742%%* 0.2394 % 0.2411**  0.2078**  0.1967 0.2483
z-stat  4.18 2.62 2.90 2.53 2.01 0.53 5.27

Log likelihood  89.8813 50.4847 1.1072 6.5140 153310  28.4209  -14.6013

Beaeskka: Coc 3nak ***/**/* e ognayena cmamucmuuecka gnaaumocm npu 1%, 5% u 10%.
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Cnopeg noayuenume pejyamamu 3acuaBanemo na ukonomuueckama
akmuBrocm Bogu go yBeauuenue na o6womo mospcene na kpegumu, kamo
edekmom e noaokumeaen u cmamucmuuecku 3aauum npu odwjus obem Ha
kopnopamuBrume kpegumu, gsazocpounume kpegumu 3a npegnpusamus u
skuauwgnume kpegumu. ToBa e 8 csomBemcmBue ¢ npegBapumeano nanpa-
Benama xunomesa, ue no-8ucokomo paBuuuwe na mekyujama ukonomuuecka
akmuBnocm cs3gaBa onmumucmuunu ouakBanus 3a kanayumema na uko-
nomuueckume azenmu ga noemam HoBu gsazoBe u Bogu go noBuwabane na
mspcenemo Ha kpegumu. EquancmBeno 6 cayyas na kpegumume 3a npeg-
npusmus cs¢ cpok go egna zoguna Bpszkama e o6pamHonponoOpyUOHaAAHA,
koemo o3nauaBa, ue npegnpusamusama pageaeskgam mosu Bug ¢punancupane
eaabBno kamo cpegcmBo 3a nokpuBane na Bpemennu nykgu, npegusbukanu
om omcaa6Bane na 6uznec akmuBnocmma.

Koeduyuenmsm npeg auxBenus npoyenm no kpegumume uma ouak-
Banus ompuyameaen juak, ompagaBaiku oepanuaumeanomo Bausnue na
yenama Ha kpegumume Bspxy maxsnomo maspcere, kamo mosu edpekm e
cmamucmuyecku 3nauum 6 ypabuenuemo 3a o6uyomo maspcene Ha kpequm,
kakmo u 666 ¢pynkyuama na mspcenemo na obujume u gsazocpounume kpe-
gumu 3a npegnpusmus. YckopsBanemo Ha zoguwiHus memn Ha undaaygus
Bogu go 3acuaBane na mspcenemo camo Ha kuauwnu kpegumu, gokamo npu
gpyeume najapHu ceemenmu He e cmamucmuuecku 3uauum dakmop. ToBa
moke ga ce unmepnpemupa kamo cBugemeacmBo, ue 8 noBeuemo cayuau
npu B3emanemo Ha peweHnus 3a eBenmyaano noemane Ha HoBu kpegumnu
jagsakenus ukonomuueckume azenmu ce pskoBogam 2sabno om nomu-
HaAHama, a He om peaaHama yena Ha kpeguma. IToaockumeanuam 3nak na
koeduyuenma npeg umnauyumuus auxBen npouenm no BsHwHUA gBA2 Ha
yacmuus Heb6ankoB cekmop nomBspskgaBa xunome3ama, yue omnocumea-
nomo noeBmunsBane na Jaemnume cpegcmBa om mecmuama 6ankoBa cuc-
mema cmumyaupa o6womo maspceHe Ha omnyckanume om Hes kpegumu,
kamo mo3u edpekm e cmamucmuyecku 3uauum 6 mogeaa 3a o6wus kpegum.
Koeduyuenmsm npeg 2ogutiHus memn Ha U3MeHeHUe Ha UeHume Ha >kuau-
wama uma ovyakBanus noaoskumeaen 3nak, kamo okazBa cmamucmuuecku
juauumo Bausanue 6 cayuas na o6womo mospcere Ha kpegumu, o6ujus o6em
Ha kpegumume 3a gomakuncmBa u skusauwypume kpegumu. To3u pe3ya-
mam e 8 ccomBemcmBue ¢ gonyckanemo, ue noBuwaBanemo na yenume
Ha Jkuauwjama ¢popmupa onmumucmuunu oyakBanus 3a cmounocmma Ha
nomeHyuasHume o6ejnevexus no unomevHume 3aemu u 3a kanayumema na
gomakuncmBama ga noemam HoBu kpegqumnu 3agsakenus, koemo cmumy-
Aupa mspceHemo Ha kpegumu.

Pesyamamume 3a ¢pynkyusama na npegaazane Ha 3aemHu pecypcu nokas-
Bam, ue yBeauuenuemo na kpequmnusa kanayumem na 6ankoBama cucmema
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Bogu go noBuwaBane na o6womo npegaazane na kpegumu, kamo mosu
edekm ce nabaogaBa u npu npegaazanemo Ha o6wus o6em na kopnopamu8-
nume kpegumu, gsazocpounume kpegumu 3a npegnpusmus u >kuauugHume
kpegumu. Koeduyuenmsm npeg cnpega mexkgy auxBbenus npoyenm no kpe-
gumume u FOPVBOP e oyenen ¢ ouakBanus ompuyameaen 3uak, ompassa-
Batiku oepanuvaBaujomo Bausnue na Bs3npusmuemo 3a puck Bspxy npegaa-
eanemo Ha kpegumu, kamo mo3u edpekm e cmamucmuuecku 3navum 8 ypa6-
HeHusMmMa 3a o6uwomo npegaazane Ha kpegum u npegaazanemo Ha kpegumu
3a npegnpusamus. Cnopeg noayuesnume pejyamamu HuBama na FOPMBOP
He okagBam cmamucmuuecku jnauumo Bausnue Bspxy npegaazanemo Ha
kpegumu. Banpeku ue moske ga ce pageaeskga kamo caegcmBue om necsBsp-
wencmBama Ha ugbpanus HauuH 3a omyumase Ha Bs38psuwjaemocmma Ha
aamepHamuBrume Ha kpegumnama getinocm unBecmuyuu, mo3u pe3ya-
mam 6u moesA ga ce unmepnpemupa u kamo cBugemeacmBo, ue 6ankume
He Bs3npuemam Baoskenus