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Zdravko Balyozov, Statistics and Operational Analyses Directorate, Bulgarian National
Bank.

Paper presented at the Bank of England, Centre for Central Banking Studies Academic
Workshop ëLessons for Central Bankers from Recent Financial Crisesí, London 19 ≠ 23
April 1999. The author is thankful to his colleagues from the Monetary Statistics Division for
the provided statistical data used in the paper.

I. Introduction
In 1996 and early 1997 Bulgaria was hit by a severe financial crisis.

The loss of confidence in the national currency and in the banks was so
deep that quickly crippled the real sector and finally culminated in a
political crisis. About one third of the banking sector stopped operation
and entered bankruptcy procedures, the lev depreciated sharply and
the country was pushed to the verge of hyperinflation. A democratic
solution to the political crisis was found through early parliamentary
elections based on a political agreement for radical economic reform.
It included the introduction of a currency board as a change in the
monetary regime from traditional discretionary policy to simple rigid
rules.

This paper tries to analyze the development of the 1996 ≠ 1997 fi-
nancial crisis as well as its resolution in the preparation period for the
introduction of a currency board arrangement (CBA) in mid-1997. It
concentrates on the policy followed by the Bulgarian National Bank
(BNB), the central bank of the country, but also outlines the origin of
the crisis and deals with the link between foreign currency reserves and
the exchange rate which can be considered related to the crisis and the
currency board arrangement adopted afterwards.

The first part is dedicated to the origin of the crisis. It contains a
brief outline of the developments in 1991 to 1994 and the monetary
policy instruments used by the BNB during that period. The macro-
economic results of 1995 are examined in more detail and are assessed
in the light of the coming crisis. The banking crisis is analyzed in the
second part. First, the general dimensions of the crisis are outlined,
then monetary policy of the BNB is studied using balance sheet statis-
tical data from the central bank and commercial banks for the mid-
1995 to February 1997 period. The policy mix is discussed on the basis
of the general scheme for money multiplication and the sources of re-
serve money change. The second part ends with the crisis resolution
and BNB transition from discretionary monetary policy to simple rigid
rules as an intentional and coordinated with the caretaker government
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the country. The important link between BNB foreign currency re-
serves and the exchange rate of the national  currency, which is closely
related to the banking crisis, is examined in the third part. A currency
board model is developed there and the following analysis is aimed to
estimate the capability of the BNB to keep confidence in the national
currency on the basis of its foreign currency reserves. Finally some les-
sons are drawn which may be relevant to other countries in transition.

II. The Origin of the Crisis
The roots of the financial collapse in late 1996 and early 1997

should be traced to the previous years when governments changed of-
ten before their term expired which led to stop-and-goes in structural
reform. All stabilization measures since early 1991 failed because the
necessity for a radical and consistent change in the real sector was ig-
nored. The financial and banking crisis of 1996 ≠ 1997 clearly proves
that it is not possible to compensate for the delays in the structural re-
form by monetary tightening and the longer these unpopular measures
are postponed the deeper the crisis finally hits.

The first years after the start of reform in February 1991 were char-
acterized by a relatively high inflation, unstable demand for money and
a rapid increase in the number of operating banks due to the transfor-
mation of BNB regional branches into commercial banks and the
emergence of new private banks. Central bank attempts to control fi-
nancial stability by monetary tightening were generally fruitless, the
best achievement in the 1991 ≠ 1994 period being 64% end-of-period
inflation for 1993. The major cause was delayed structural reform in
the real sector: large state-owned enterprises were not privatized and
continued to incur losses which were either passed to the banking sec-
tor or financed by a growing budget deficit.

The monetary instruments used by the BNB gradually improved but
the generally unfavorable environment made them less effective. Open
market operations were introduced in 1993 and in 1994 became the
major monetary instrument for monitoring the reserve money. The lat-
ter was implicitly assumed as an intermediate target in the overall pro-
cess of money supply management to achieve BNB major monetary
goal to keep the internal and external stability of the national currency.
As excess liquidity in the banking system in most cases finally went to
the domestic foreign exchange market, pushing the lev to devalue un-
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der the floating foreign exchange regime adopted in 1991, the major
activity of the BNB was to take out liquidity mainly by reverse repur-
chase operations. At the same time the weak position of two state-
owned banks, where the inherited problems of pre-1989 soft credits
were concentrated, needed regular liquidity injections from the central
bank to keep the settlement interbank payments system smoothly go-
ing. This lender of last resort refinancing coupled with some
collaterized lending both in domestic and foreign currency had later to
be sterilized by open market operations which led to a general rise in
interest rates and put an additional pressure on commercial banks and
their clients.

In 1991 to 1994 BNB licensing and supervision policies were rather
loose with growing problems both in assessing the viability of emerging
new banks and the enforcement of banking supervision regulations.
The latter were developed following general international standards
but seemed too tight to be immediately and strictly applied. At the end
of 1994 about 40 banks were operating: 10 large state-owned (with a
share of over 80% of the total banking sector), over 20 newly set pri-
vate banks (mainly small and medium), about half a dozen foreign
banks and branches of foreign banks with a total share of less than 5%.

The overall level of monetization of the national economy, mea-
sured by two basic indicators, namely the ratio between the broadest
monetary aggregate and GDP and the ratio between credit to the real
sector and GDP, is presented in Table 1. The first raio goes up to re-
flect the ongoing remonetization after the start of economic reform,
when  the huge monetary overhang was eliminated through price, trade
and foreign exchange liberalization. The decline in the second one is
due to the substitution of nonperforming loans extended to state-owned
enterprises until 1990 with newly issued government securities and the
accelerating process of crowding out of the real sector by the govern-
ment in the credit market because of the growing budget deficit. It is
important to note that the underdeveloped financial markets did not
offer any other options to invest or to raise finance. Still for the 1991 ≠
1994 period above ratios may be considered relatively high against the
level of risk in the real sector and the general weakness of the banking
system. Thus one may conclude that they contributed implicitly to the
depth of the future banking crisis when the necessary adjustment of the
banking system to the real sector took place spontaneously.
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MONETIZATION OF THE BULGARIAN ECONOMY
(%)

Year Broad Credit to the
money/GDP real sector/GDP

1991 72 83
1992 75 75
1993 78 66
1994 78 49
1995 66 40
1996 75 63
1997 35 20
1998 30 17

During 1991 ≠ 1994 and later until the introduction of the currency
board arrangement the exchange rate was never targeted explicitly al-
though sometimes it was used as an implicit nominal anchor. This idea
was practically more relevant ex post than ex ante. The major reason
was the rather low level of BNB foreign exchange reserves which never
allowed it to support the current exchange rate level (this issue is dis-
cussed in more detail in the third part). The lev depreciation followed
the level of foreign currency reserves which in turn were dependent on
the seasonal patterns in the trade balance and the balance of payments.
The roots of the chronic weakness of the balance of payments also re-
flect delays in structural reform: the export capacity and competitive-
ness of the real sector remained weak, there were stops and goes in the
official support following the stops and goes of the reform, foreign in-
vestors were disappointed by the financial instability and the lack of
transparency and consistency in the developing market environment.
The first signal of the adverse effect of structural reform delays was the
March 1994 foreign exchange crisis when the lev depreciated by almost
100%. This depreciation was gradually absorbed by domestic inflation
which by the end of the year exceeded 120%. Thus no substantial im-
provement in the export competitiveness was gained while confidence
in the lev was seriously shaken.

After the exchange rate crisis of March 1994 a relative financial sta-
bility was achieved in 1995: end-of-period inflation went down from
122% in 1994 to 33%, while real GDP growth slightly increased to
2.1% from 1.8% in 1994. The monetary policy of the central bank was
substantially tightened in the second half of 1994 and remained mainly
restrictive throughout 1995. Following its anti-inflationary target the
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BNB was able to lower the base interest rate step by step from 72% to
34% but real rates on deposits and credits remained positive. This had
a favorable effect on savings and money demand while the real price of
credits was too heavy for most of the borrowers. A considerable inter-
est rate differential between lev and foreign currency instruments was
maintained for the greater part of the year which resulted in a strong
capital inflow. Foreign exchange reserves were replenished and en-
sured external debt service, although there was no official finance. The
larger part of the foreign exchange inflow was sterilized by the BNB
using open market operations and raising the reserve requirement.

In 1995 real money supply measured by the broadest monetary ag-
gregate, which includes currency outside banks and all types of depos-
its, grew by 5%. A certain return of confidence in the national currency
was also observed: the lev component increase was over 86% of total
increase. For the first ten months the foreign exchange reserves of the
BNB (including gold) grew from USD 1,310 million at end-1994 to
USD 1,774 million, but declined to USD 1,545 million by the end of
the year.

Meanwhile delayed privatization as well as the lack of financial
discipline deepened fundamental problems. Many state-owned enter-
prises continued to accumulate losses and to transfer them to the bank-
ing system using soft credits. This, together with poor lending practices,
led to decapitalization of a number of banks which was quickly realized
by depositors. In late 1995 the first deposit runs on some banks turned
them illiquid and the BNB began refinancing them as lender of last re-
sort to support the payments system. Lacking an effective mechanism
for forced collection of claims and bankruptcy, these measures could
only postpone the problems but at the expense of a future crisis.

III. The Financial Crisis
Dimensions of the Crisis

In the first months of 1996 deposit withdrawal from certain banks
continued and gradually turned into an intensifying run on the whole
banking system. BNB foreign exchange reserves fell by USD 590 mil-
lion in the first quarter and by another USD 160 million in the second
half of the year. By end-1996 they were below USD 800 million. After
some support for the national currency in the first quarter the exchange
rate was fully left to domestic market demand and supply. The growing
loss of confidence in the lev and in the banking system caused it to de-
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ond half of the year, accounting for almost 600% for the whole 1996.
Depreciation fueled inflation which from 2 ≠ 3% monthly until April
accelerated to about 14% monthly average in the remaining eight
months. End-of-period inflation for 1996 exceeded 310% while in 1995
it was just 33%. The base interest rate was raised in several steps from
34% to 108% simple annual rate until May, in September it was further
boosted to the shocking level of 25% monthly, then lowered in two
steps to 15% monthly. Real rates on deposits turned deeply negative
and depositors lost more than half of their domestic currency savings in
real terms. Money demand sharply fell and real money supply con-
tracted by 45%. The decline was especially strong in quasi-money: sav-
ings deposits' real drop was almost 70% and USD 890 million in for-
eign exchange deposits were withdrawn, i. e. 42% of total foreign ex-
change deposits. Throughout the whole year the budget experienced a
chronic shortage of resources to finance the growing cash deficit which
by the end of the year reached 11% of GDP, against some 6% in 1995.
A substantial crowding out of the real sector by the government one
occurred in the credit market where the share of net credit to the gov-
ernment sector grew from 50% at the end of 1995 to 64% at the end of
1996. About one third of the total number of banks, including small,
medium and big private and state-owned banks, were found insolvent
and closed by the BNB. The deep banking crisis had a strong destabi-
lizing effect on the real sector. After a modest recovery in 1994 ≠ 1995
GDP contracted by 11% in 1996, exports by 12%, and unemployment
increased to 12.5% from 11.1% a year earlier.

In late December the government resigned and the National As-
sembly decided for the BNB to extend a direct credit to the govern-
ment totaling over 6% of GDP to meet all its financial needs pushed to
the end of the fiscal year. To prevent complete disruption of financial
markets in the country the central bank extended the credit which
practically removed the last barrier to a sharp depreciation of the lev
and the following hyperinflation in early 1997.

BNB Monetary Policy during the Crisis
The policy of the central bank during the crisis period is analyzed

using numerical data from monetary statistics. This issue is viewed in
the general framework of monetary multiplication and the factors con-
trolled by the BNB which affect changes in reserve money and the
money multiplier. Quarterly data for the period between mid-1995 and
February 1997 are shown in the tables below.
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Table 2

MONEY MULTIPLICATION

Indicators June'95 Sep.'95 Dec.'95 March'96 June'96 Sep.'96 Dec.'96 Feb.'97

Broad money (billion BGL)  498  543  584  584  698  826  1310 3498
  Currency outside
  banks (billion BGL)    47    54    62    57    70    85    126  213
  Deposits (billion BGL)  451  489  522  527  628  741  1184 3285

Reserve money (billion BGL)  109  116  129  111  130  164  247  486
  Currency outside
  banks (billion BGL)    47    54    62    57    70    85  126  213
  Banks' reserves (billion BGL)   62    62    67    54    60    79  121  273

Money multiplier 4.58 4.67 4.53 5.25 5.36 5.04 5.30 7.20
Currency outside
banks/deposits, % 10.3 11.1 11.8 10.9 11.2 11.5 10.7 6.5
Banks' reserves/deposits, % 13.7 12.7 12.9 10.3   9.6 10.6 10.2 8.3

Broad money change due to:    45    41     0   114   127  484 2188
   Reserve money    35    59  -80    100   180  420 1353
   Money multiplier    10   -18    80      14    -53    64 835

Table 3
SOURCES OF BROAD MONEY CHANGE

(billion BGL)

Sources of reserve money Sep.'95 Dec.'95 March'96 June'96 Sep.'96 Dec.'96 Feb.'97

Broad money change due to
reserve money 35    59  -80    100   180  420 1353

  Net foreign assets   20   -16 -156    -38 75  305 1320
    of which foreign reserves   -4   -43 -155    326    226 1043 6193

  Net domestic assets   15    75    76    138    105  115 33
    of which:
    Net claims on government     7     26    44     -42    284  339 1704
       of which:
       Direct credit in levs    -7    -32    53     -41      59  489 -10
       Securities in levs     4      81   -11       26     225    -2 197
       Securities in forex      0        0      0         0     141  447 2103
    Claims on commercial banks    -28      40     68     246     147  535 1947
        of which:
        Lombard and discount credits
         in levs       2        4       5         0       12    -2   -29
        Lender of last resort deposits
         in levs 7 43 80 125 8 -274 0
        Credits and deposits in forex 13 -32 10 91 79 303  645
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1996 and early 1997 reserve money growth was the major factor for
money supply growth. For the greater part of this period reserve money
growth was also supported by an increase in the money multiplier
which additionally contributed to broad money growth. The change in
the money multiplier is due to the general decline in both ratios affect-
ing it: currency outside banks/deposits and bank reserves/deposits. The
biggest drop was during the peak of the crisis in February 1997 as a re-
sult of the sharp depreciation of the lev. It reflected an extremely tight
liquidity in the banking system. The general decline in the ratio of bank
reserves to deposits resulted from the massive run on the banks during
the crisis while the decline in the currency outside banks to deposits
ratio was prompted by the growing unwillingness of the public to hold
levs.

The change in reserve money fully reflects the monetary policy mix
used by the BNB. In the fourth quarter of 1995 (on the eve of the cri-
sis) the growth of the monetary base was driven by a substantial in-
crease in net domestic assets and a drop in net foreign assets. The lat-
ter was mainly the result of growing sales of foreign exchange by the
BNB to support the lev. This, as well as the seasonally weakened bal-
ance of payments, led to a decline in foreign currency reserves. At the
same time BNB net domestic assets grew through both major channels:
net claims on the government and claims on banks. The first indicator
was related to the growing need for budget finance which was covered
by issue of government paper bought by the BNB as well as by
securitization of old direct BNB credits to the budget. Thus the grow-
ing budget deficit put pressure on the central bank to loosen its mon-
etary policy.

The major factor for reserve money growth, however, was the inten-
sifying lender of last resort role played by the BNB reflected in the sub-
stantial growth of BNB deposits in levs with some troubled banks. At
that time the legal framework for closing banks and depositor protec-
tion has not been developed yet. So the BNB was forced to support
these banks to buy time for the quick resolution of emerging problems.

Due to seasonal factors and weakening demand broad money was
almost constant in the first quarter of 1996. This was the result of two
opposite effects: while reserve money contracted seasonally the money
multiplier grew. Its increase was inspired by a decline in both ratios
that define it: currency outside banks/deposits and bank reserves/de-
posits. This phenomenon clearly shows a substantial liquidity tighten-
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ing, reflecting BNB attempts to be as restrictive as possible, and inten-
sifying deposit withdrawals and currency substitution because of the
growing loss of confidence in the banking system and in the lev.

The breakdown of the reserve money effect on broad money by
monetary instrument sheds light to the high price paid by the BNB to
suppress reserve money growth and to support the lev. Foreign ex-
change reserves fall was dramatic to compensate the forced growth of
net domestic assets. The latter were pushed up both by growing net
claims on the government and claims on banks. To finance the growing
budget deficit and to compensate the started run on several banks the
BNB in fact became lender of last resort both to the government
(through short-term direct credits) and to the illiquid banks (through
uncollaterized deposits). The injected liquidity was finally withdrawn
through the sale of foreign exchange to support the weakening lev in
the domestic foreign exchange market. This policy mix was also sup-
ported by raising the interest rate from 34% to 49% simple annual rate,
but definitely was not sustainable. However, this may be considered as
the only option available in a last attempt to buy a short period of time
to develop the necessary legal framework to handle bankrupt banks
and protect depositors, and to urge the government to take real mea-
sures to close loss-making enterprises in the real sector.

The first changes in BNB policy took place in the second quarter of
1996: the sale of foreign exchange stopped while support for banks
continued and even intensified. The growing role of lender of last re-
sort was compensated by a bigger increase in the base interest rate to
108%. However, reserve money began growing and became the engine
for nominal broad money expansion. This process was supported by
the started depreciation of the lev and actually opened the door for an
inflation jump in the second half of the year. In the meantime some
budget tightening was tried but it could hardly compensate overall
policy loosening due to the growing weakness of the banking system.
Foreign exchange reserves increased due to resumed official support
under a new standby agreement with the IMF. However, the loss of
confidence in the lev and in the banking system was so great that it
could not be reversed by the first disbursement.

At the end of May 1996 BNB monetary measures were supple-
mented by the first court appeals to close insolvent banks. The first le-
gal framework for bank bankruptcy, developed in haste, came into ef-
fect but had substantial shortcomings. Lengthy court procedures
started in which insolvency was to be verified by new court investiga-
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firms) with the closed banks were transferred to other operating banks
and depositors got immediate access to them in levs. These deposits
were protected by the government in a newly passed law according to
which the budget was to issue special medium and long-term securities
to cover them. The ambiguous legal procedure for bank bankruptcy as
well as the introduced scheme for deposit protection had a further de-
stabilizing effect on the banking system. Although households got full
government protection their confidence in the banking system did not
return: runs on operating banks continued and were intensified by the
withdrawals of transferred deposits. The funds were channeled to the
foreign exchange market and put additional pressure on the lev.

In the third quarter the central bank had few monetary instruments
left to fight the growing bank crisis which now started to paralyze the
real sector. Foreign exchange interventions as well as lender of last re-
sort refinancing of banks were stopped to comply to the performance
criteria set up by the IMF under the standby agreement. To prevent a
government default on its domestic debt the BNB began to buy the un-
sold issues at the primary auctions for government securities and then
effected open market operations with them in the secondary market.
Naturally this has an increasingly inflationary and disturbing effect
both on the banking system and the financial markets. The base inter-
est rate was left unchanged at its peak of 108%, although open market
operations to withdraw liquidity were done at much higher interest
rates. New Lombard and discount credits to banks were also termi-
nated and BNB concentrated on collecting loans. All banks were thor-
oughly checked for solvency. Finally it is important to note that in mid-
July the management board was changed due to mandate expiry and
the new management tried to substantially tighten policy in all respects.

At the end of September 1996 the BNB made a final effort to re-
store financial stability through a package of restrictive measures. It in-
volved: 1) isolation from the banking system of nine more banks (their
number becoming 15 or about one third of the total number of banks)
by appointing conservators there, 2) raising the base interest rate to
25% monthly to achieve a real positive level and 3) offering support for
viable banks using various monetary instruments. This monetary tight-
ening had a limited and temporary effect because it was not supported
by radical changes in the real sector.

The nominal increase in broad money in the third quarter was
mainly due to lev depreciation. It was the result of reserve money
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growth which was partially offset by the decline of the money multi-
plier. Among the sources of reserve money, the increase in net claims
on the government was the biggest. The growth of BNB claims on
commercial banks was caused by lev depreciation.

In the last quarter of 1996 BNB policy was aimed at salvation of the
banking system and financial markets. To limit the harmful effect of
high interest rates on the operating banks the base interest rate was
lowered in two steps to 15% monthly rate and remained unchanged af-
ter the IMF proposal for the introduction of a currency board. The ex-
tension of direct credit to the government in magnitude of over 6% of
GDP on a decision of the National Assembly to prevent government
default on its domestic debt finally monetized the cash deficit in the
budget and practically pushed the country to hyperinflation. The lev
depreciation led to uncontrolled expansion of reserve money and the
money multiplier. Broad money grew nominally but contracted sharply
in real terms.

The Resolution of the Crisis: BNB Policy in
Preparation for a Currency Board

In early February the political crisis was resolved in a democratic
way: an agreement between the political forces about the principles to
save the country was reached which included early parliamentary elec-
tions, introduction of a currency board by the new National Assembly
and radical structural reform. The caretaker government appointed by
the President rapidly acted to restore financial stability. The new gov-
ernment refrained from net borrowing from the central bank and pro-
vided budget deficit financing through proceeds from privatization and
market-based sale of short-term securities. This policy was supported
by the BNB which stopped net lending to commercial banks. High con-
fidence in the new government as well as restrictive fiscal and mon-
etary measures resulted in lev appreciation and a quick end to the hy-
perinflation. The commitment to radical change was swiftly and signifi-
cantly backed by the IMF. The new standby agreement reached in
April 1997 played the role of a financial anchor for the forthcoming
launch of a currency board.

After the political decision to introduce a currency board was taken
the BNB began preparation for the new monetary arrangement. It
started to adjust its monetary instruments reducing significantly their
influence on the liquidity of the banking system. The discretionary way of
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to maturity of short-term government paper in the primary market. New
Lombard and discount credits were stopped while all the old ones extended
to operating banks were collected. Finally in mid-June open market opera-
tions were also terminated and the only monetary instrument left to the
BNB was the minimum reserve requirement. This policy was combined with
prevalence of foreign exchange purchases in the domestic market which
provided the necessary liquidity for the budget and the banking system and
replenished the reserves of the central bank. In the months March to June
growing constraints on BNB monetary policy did not affect its efficiency.
Because of the good coordination with the government and broad public
support for reforms monthly inflation went down from 243% in Febru-
ary to 2% monthly average for the second quarter, the base interest rate
fell from 18% monthly in March to 10.12% simple annual rate at the
end of June and BNB foreign exchange reserves grew from USD 717
million at the end of February to USD 1,626 million at the end of June.

IV. Foreign Exchange Reserves and Equilibrium
Exchange Rates

Only a simplified model of a currency board is developed in this
section of the research analysis. It is used to assess the ability of the
central bank to keep confidence in the national currency using the con-
cept of full coverage for its monetary and other most liquid liabilities.

We assume that the liabilities ≠ which are to be fully covered by for-
eign currency ≠ include currency in circulation, bank reserves (in do-
mestic and foreign currency), government deposits with the central
bank (in domestic and foreign currency), as well as the net worth of the
currency board. The aggregate balance sheet of the currency board is
defined by the identity:

FR.ER = C + BRDC+GDDC+BRFX.ER+GDFX.ER+NW.ER (1)
where FR is foreign currency reserves, ER is the exchange rate, C is

currency in circulation, BRDC and BRFX are bank reserves in domes-
tic and foreign currency respectively, GDDC and GDFX are govern-
ment deposits in domestic and foreign currencies, NW is the net worth
of the currency board (in foreign currency).

From an analytical point of view there are two variables in (1): ER
and NW. When one of them is fixed the other is defined as follows:

ER = (C + BRDC + GDDC) / (FR - BRFX - GDFX - NW) (2)
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NW = [(FR - BRFX - GDFX).ER - (C + BRDC + GDDC)] / ER (3)
To simplify (2) and (3) we denote by A the currency board liabili-

ties in domestic currency and by B the difference between foreign cur-
rency reserves and the liabilities in foreign exchange:

A = C + BRDC + GDDC

B = FR - BRFX - GDFX.
Using A and B, formulae (2) and (3) are transformed into a more

convenient analytical form:
ER = A / (B - NW), ER = ER(NW) (2')

NW = (B.ER - A) / ER, NW = NW(ER) (3')
The exchange rate which corresponds to a zero net worth of the

currency board is defined as the equilibrium exchange rate. This is the
rate at which the available foreign currency reserves exactly cover all
the liabilities of the currency board and is equal to:

ER(0) = A / B (4)
Let us denote by ANW the actual net worth of the currency board

which corresponds to the actual exchange rate AER:
ANW = NW(AER) = (B.AER - A) / AER
When ANW > 0 we assume that there are excess reserves which can

be used for lender of last resort refinancing of banks in case of a finan-
cial crisis. If ANW < 0, the opposite variable G = ≠ ANW defines the
foreign currency reserves gap to defend the actual exchange rate using
the rules of the currency board. In this case, to ensure full coverage, the
actual exchange rate should be depreciated at least to the level of the
equilibrium exchange rate. Its percentage change CER is calculated as
follows:

CER = (ER(0) / AER - 1).100%
The presentation of the exchange rate as a function of the net worth

of the currency board gives a formalized model to analyze the tradeoff
between the two unknown variables: the larger foreign currency reserves
set aside for eventual bank refinancing, the weaker the exchange rate has
to be. Another useful instrument can be the consideration of CER as a
function of NW (CER = CER(NW), CER = CER(0)). For different
actual exchange rates (which generally speaking correspond to different
periods of time) a set of curves may be obtained which quantify the
tradeoff between the different amounts of excess reserves set aside and
the change from actual exchange rate that has to take place to ensure full
coverage for the liabilities of the currency board.

The results of the application of the above mathematical model of a
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given in the following tables:
Table 4

FOREIGN EXCHANGE RESERVES AND EQUILIBRIUM EX-
CHANGE RATES

Period Actual exchange Foreign reserves Equilibrium Change from actual    Net worth (+),
month' rate BGL/USD million USD exchange rate to equilibrium rate gap ()
year BGL/USD (+depreciation, million USD

/appreciation), in %

AER FR     ER(0) CER NW

Dec.'91 21.81 616     81.36 273 -993
Dec.'92 24.49 1207     57.44 135 -1047
Dec.'93 32.71 960     91.61 180 -1079
Dec.'94 66.02 1311     132.03 100 -672
June'95 66.06 1809     90.80 38 -451
Dec.'95 70.70 1546     135.45 92 -887
March'96 78.83 953     254.88 223 -1002
June'96 155.46 883     221.92 43 -264
Dec.'96 487.35 793     588.82 21 -109
Jan.'97 1021.9 690      687.17 -33 171
Feb.'97 2045.5 717      804.66 -61 337
June'97 1718.6 1626     1183.95 -31s 308

Table 5
EXCESS RESERVES AND NECESSARY CHANGES OF ACTUAL

EXCHANGE RATE

Period Necessary change (+depreciation/appreciation)
of actual exchange rate, in %

month'year CER(100) CER(200) CER(300)

Dec.'91 414 728 2026
Dec.'92 169 216 282
Dec.'93 236 320 461
Dec.'94 135 185 261

June'95 50 65 83
Dec.'95 114 141 178
March'96 316 484 876
June'96 70 111 177
Dec.'96 49 95 183

Jan.'97 -17 9 58
Feb.'97 -52 -39 -15
Dec.'97 -23 -14 -1
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Data show that until the end of 1996 BNB reserves have been far in-

sufficient to defend the actual exchange rate using the full coverage for
its most liquid liabilities. The initial level of reserves was very low and
this problem intensified with the first foreign exchange crisis in March
1994. Later some improvement was achieved until mid-1995 which was
quickly lost in March 1996 when the banking crisis began to escalate. In
the climax of the crisis the free fall of the lev finally brought the level of
foreign exchange reserves in line with the current exchange rate and in
January 1997 even excess foreign reserves to eventually support banks
appeared for the first time. In February, due to further depreciation,
their level increased to over USD 300 million and was almost retained
until the introduction of the currency board.

V. General Lessons from the Crisis
The following lessons, although rather trivial, may be drawn from the

crisis in Bulgaria and may be relevant to other countries in transition:

1. Real sector restructuring (privatization, innovation, etc.) cannot
be replaced by monetary measures.

2. Delays in real sector reform practically put state-owned enter-
prises under soft budget constraints which enable them to pass
their losses to the banking system thus causing its rapid decapita-
lization.

3. Monetary tightening if not supported by adequate real sector re-
forms is not sustainable in the longer run. Relative stabilization
which may be eventually achieved is temporary and costly and
finally leads to a deeper crisis.

4. Banking system fragility as well as low foreign exchange reserves
level put serious limitations on central bank monetary policy.

5. Deep financial crises can be successfully resolved only by the
joint efforts of the government and the central bank.
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