


where yt is a natural log of nominal exchange rate and ty∆  is its first logarithmic difference. 
The dummy variables for the structural break bear the following values:  if  
and 0 otherwise, and . The break date, , is treated as unknown. The 
null hypothesis of no structural change in the trend function is given by 
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specification allows for a shift in the level and time trend at the break point. For this 
specification we use unit-root critical values since a conservative structural change test is 
meant to use the critical values appropriate for unit-root errors. 
 Writing the model in the form given by (1) is advantageous because the serial 
correlation in the errors is handled by including enough lags of ty∆ . The appropriate 
number of lagged differences (k) in equation (1) is determined using the parametric method 
proposed by Campbell and Perron (1991) and Ng and Perron (1995). The upper bound of 
the number of lagged differences kmax is initially set at an appropriate level (8 lags in our 
case). The regression is estimated and the significance (at 10%) of the coefficient cj is 
determined. If the coefficient is not found to be significant, then k is reduced by one and the 
equation (1) is re-estimated. This procedure is repeated with a diminishing number of 
lagged differences until the coefficient is found to be significant. If no coefficient is found 
to be significant in conjunction with the respective k, then k = 0. 
 Vogelsang (1997) shows that when the errors of the time series have a unit root, the 
power of the test can be improved by conducting a test in first differences. Since, by the 
virtue of pretesting, our raw data are not stationary, we adopt the specification in 
differences and estimate the following: 
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where all variables are defined as for equation (1). To be robust to problems arising from 
over-differencing, the same k used for the results based on (1) is used in (2). The null 
hypothesis of no structural change in the trend function is now given by 02 =δ . This 
specification allows for an intercept shift at the break point, implying a change in the rate of 
depreciation or appreciation. For this specification we use stationary critical values. 

Since Vogelsang’s procedure represents a sequential F-test, both equations (1) and 
(2) are estimated sequentially for each break period with 1% trimming, i.e., for 
0.01T<TB<0.99T where T is the number of observations; 1% trimming is chosen in order to 
allow for a potential break within almost the entire interval of data. For our model (1) the 
SupFt is twice the maximum, over all possible trend breaks, of the standard F-statistics for 
testing 021 == δδ . For our model (2) the SupFt is the maximum, over all possible trend 
breaks, of the standard F-statistics for testing 02 =δ . Thus the break dates are determined 
endogenously with no ex ante preference given to any particular period. The no-trend break 
null is rejected if the SupFt statistic is greater than the appropriate critical value. 
 
4. Empirical Findings 
The empirical findings are summarized in Tables 2 and 3. When specification (1) was used 
the breaks were detected for Balkan and Baltic countries (with the exception of Estonia) but 
were not found for Central European countries. When specification (2) was used the breaks 
were detected for all countries but Estonia. The timing of breaks found for Balkan and 
Baltic countries coincide under both specifications. Under the circumstances, and based on 
Vogelsang’s (1997) argument regarding the greater power of the test conducted in first 
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differences when the errors of the time series have a unit root, we report on breaks found 
under specification (2). 

A comparison of results across countries reveals that the null hypothesis of no 
structural break was frequently rejected. For most of the studied currencies the structural 
break in exchange rate was detected either on or before the date a specific policy measure 
was adopted. In the former case this supports our hypothesis that structural breaks in 
exchange rates are driven by exchange rate policies. For those currencies where a break in 
exchange rate preceded a critical change in exchange regime the time difference ranges 
from three to six months and hints at less then perfect timing of exchange regime revision. 
The monetary authority did not necessarily need to recognize the break immediately; the 
point is that the authority operated under an unsustainable regime for some time after the 
break. In general, when an exchange rate regime was revised, such a change was towards 
regimes with either greater fixity or flexibility, while regimes in the middle ground were 
kept to a minimum; this finding is in accord with world development.12 

In the following section, our comments on the results describe the economic 
situation of each transition country in turn. The extent of the comments depends on those 
features of the economic environment and monetary policy deemed essential for 
understanding detected structural breaks. Reports of the national banks of each country 
were referred to extensively, but are not cited individually. 
 
4.1. Central European Countries 
In the Czech Republic the test revealed a structural change in January-February 1997. 
Mounting economic difficulties together with a steady real appreciation of the currency put 
pressure on the exchange rate, which had been under a currency basket peg regime for 
several years. Czech foreign exchange reserves had climbed steadily until early 1996. Then 
from January 1997 the national currency, the koruna (CZK) depreciated and moved 
towards the limit of the fluctuation band. Also from January reserves started to fall rapidly 
and bottomed in May 1997 when the Czech National Bank changed regime and introduced 
a managed float. A financial crisis then erupted, straining the banking sector and the 
economy.13 Reserves started to rise slowly but reached pre-break levels only after more 
than a year. The structural break in early 1997 can be seen as a preamble to the policy of 
letting the koruna float. Change in exchange rate regime thus acknowledged the break that 
had already happened. 
 In Slovakia, the break occurred in August 1998. Although economic problems 
triggered the first signs of the Slovak koruna's instability as early as January 1998, relative 
stability prevailed during the first half of the year. And like the Czech case, Slovak foreign 
exchange reserves had risen steadily until early 1996. Later, in May 1998 reserves 
temporarily increased (by close to 12% between April and May 1998) and then swiftly 
dropped (by more than 14% between August and September 1998) and continued to 

                                                 
12 In the optimal regime literature, there has been growing support for abandoning regimes between hard pegs 
and free floats. Such a bipolar view is frequently referred to as a “corner solution” or “hollowing out of 
intermediate regimes.” It was initially discussed by Eichengreen (1994); relevant arguments were further 
provided by Obstfeld and Rogoff (1995), Goldstein (1999), and Eichengreen and Fisher (2001). Proponents of 
the bipolar view argue that pegs or floats are the only regimes compatible with the current degree of market 
integration and that countries with high capital mobility should discharge intermediate regimes in favor of the 
extreme ones. 
13 For a detailed outline of the crisis and its link to adjustment in fiscal policy see Begg (1998). 
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decline.14 Before parliamentary elections, the market perceived the change in the exchange 
rate regime as unlikely. Then market sentiment altered, accepting the view that the 
exchange regime had to be changed irrespective of the election result. Confronted with a 
marked fall in foreign exchange reserves and persistent fears of currency devaluation, the 
National Bank of Slovakia replaced the currency basket peg regime with the float in early 
October 1998. This situation closely resembles that which occurred in the Czech Republic. 
The policy of letting the koruna float was only taken in response to the structural change 
that had already happened. Similarly, the break foreshadowed the introduction of the 
managed float regime. 
 In Hungary, the break was detected in November 2000. In 1990 an adjustable 
currency basket peg regime was adopted to control the exchange rate of the Hungarian 
national currency, the forint (HUF). The forint was subject to several moderate 
devaluations and the regime experienced several changes in basket composition and 
weights of basket currencies as well as in width of the fluctuation band. In January 2000 the 
forint entered a crawling-peg-to-euro regime that was modified into a simple peg with 
±15% fluctuation band in May 2001; a one time 2.25% devaluation of the central parity 
took place in June 2003. The break in November 2000 marked the end of the forint’s 
continuous depreciation since the 1990s and cannot be associated with a policy step (see 
Table A1 in the Appendix). 
 In Poland, the break was detected in October 1999. The National Bank of Poland 
had been adjusting the exchange rate regime of the Polish zloty (PLN) quite frequently and 
did not allow for any major real appreciation. In nominal terms the Polish zloty 
continuously depreciated over time within various crawling arrangements. Later, exchange 
rate management started to loosen in the latter part of the 1990s. In 1998 the monthly rate 
of crawl was lowered in two steps from 1 to 0.5% and at the same time the band was 
widened from ± 7% to ± 12.5%. In early 1999 the monthly rate of crawl was further 
reduced to 0.3% and the band widened to ± 15%. After the ± 15% band was introduced the 
zloty stayed within its limits, and as of autumn of 1999 its nominal depreciation, derived 
from the crawl, came to a halt. In April 2000 the Polish zloty was allowed to float freely. 
The break in October 1999 may thus be seen as a prelude to the free float. 

In Slovenia the trend break materialized in April-May 1992. Slovenia held a 
superior position within the former Yugoslav economy, as the country had a large foreign 
trade surplus and its relative international productivity ratios were superior to those in the 
rest of the former Yugoslavia. In the final years of the former Yugoslavia, inflation was 
very high (up to 20% per month) and exchange rate policies were erratic; Slovenia's 
primary goal was to bring down inflation. To achieve this, the Bank of Slovenia chose a 
managed float exchange regime, and a new national currency, the tolar, was introduced on 
October 8, 1991. The initial disinflation was accomplished successfully and price growth 
was brought down to 5-6% a month by April 1992 and reached 2% in July. The trend break 
essentially marked the end of the period when the exchange policy was used to disinflate 
the economy. From the middle of 1992 the tolar entered a phase of continuous moderate 
depreciation within a managed float exchange regime. 
 
 
                                                 
14 The traditional Flood and Garber (1984) model cannot be used to explain this outcome. That simple model 
assumes a perfectly fixed exchange regime, among other things, which is true neither of the Slovak nor the 
Czech case. 
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4.2. Balkan Countries 
Serious structural breaks were found in the group of Balkan countries that includes Albania, 
Bulgaria, and Romania. In Albania a trend break occurred in July 1992. The break date 
coincides with the time when the Albanian national currency, the lek (ALL), ceased to be 
pegged to the US dollar, entered a managed float regime and, due to economic 
development, was devalued by 100%. Such a radical step fully explains the materialization 
of a break in trend behavior of the exchange rate at a point when a float regime was 
adopted. 
 In Bulgaria the break was recorded in February 1997. Throughout the early 
transition years both the political and economic situation in Bulgaria worsened. The 
political crisis of early 1997 combined with an extremely thin foreign exchange market 
forced the Bulgarian National Bank to alter its method of daily foreign exchange rate fixing 
to better reflect the market situation. This step was followed by rapid sixfold devaluation of 
the national currency, the leva (BGL). The massive devaluation of the leva (about 460%) 
peaked in February 1997, at the time of the detected break. After February, the political 
crisis was resolved and the exchange rate stabilized at the level of 1500 BGL/USD. Later 
the currency began to gradually depreciate, reaching a level of 1700 BGL/USD by the 
middle of the year when a currency board was introduced. This change in the exchange rate 
regime was in line with a new trend underlying the adopted exchange rate fixing and thus 
did not affect the trend. 

In Romania the test indicated a break in December 1996 due to the strained 
economic development that followed the liberalization of the foreign exchange market at 
the end of that year. During the first half of 1997, the Romanian currency leu (ROL) 
dramatically depreciated (by nearly 100%) following the administrative measure applied to 
the foreign exchange market. Officially the central bank kept a managed float as its 
exchange regime, but since 1997 it has actually begun to use a series of crawling 
arrangements. 
 
4.3. Baltic Countries 
A series of events within the overall monetary reform framework paired with alterations of 
the exchange rate regime form a complex environment that affected the trend behavior of 
exchange rates in the group of Baltic states (Estonia, Latvia, and Lithuania). These 
countries freed themselves from the former Soviet Union and within the scope of monetary 
reforms reintroduced their national currencies. 
 The Bank of Estonia implemented monetary reform in June 1992. It was the first 
and most radical of all the reforms in the former ruble zone. The Estonian kroon became 
the sole legal tender and monetary policy was based on a fixed exchange rate policy under a 
currency board arrangement. Throughout the transition period the Estonian kroon was 
pegged to the Deutsche mark and later to the euro (since January 1999). By virtue of this, a 
break could not occur in the trend function of the exchange rate of the kroon denominated 
in the Deutsche mark. Due to statistical insignificance no break was found for the kroon 
expressed in the US dollar. 
 In Lithuania the break was detected in May-June 1993. After detaching itself from 
the former Soviet Union, Lithuania introduced a temporary currency, the talona, in May 
1992.15 Monetary reform was then implemented in 1993 and the Bank of Lithuania 
                                                 
15 This step was not paired with a strong monetary commitment and the country experienced hyperinflation 
during 1992 (1.020%) and 1993 (410%). The central bank, Bank of Lithuania, introduced the floating 
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Table 1 
Major Changes in Exchange Rate Regimes in CEE Transition Countries 

 
Country Exchange Rate Regime 
Czech Republic Fixed (basket peg) since January 1991 to May 1997 

Float since May 1997 
Hungary Adjustable peg (basket peg) since before 1989 

Pre-announced crawling band (peg) since March 1995 
Single currency peg (EUR) with a wide band since May 2001 

Poland Fixed (basket peg) from January 1990 to October 1991 
Pre-announced crawling peg from October 1991 to May 1995 
Float within crawling band from May 1995 to January 1996 
Pre-announced crawling peg from January 1996 to April 2000 
Float since May 2000 

Slovakia Fixed (basket peg) since January 1991 
Float since October 1998 

Slovenia Managed float from October 1991 
Albania Peg to the USD since 1991 

Managed float from July 1992 
Bulgaria Managed float from February 1991 

Currency board from July 1997 
Romania Managed float from August 1992 

Series of crawling arrangements since early 1997 
Estonia Currency board from June 1992 

(originally DEM, from January 1999 replaced by EUR) 
Latvia Managed float from July 1992, 

Peg to SDR basket from February 1994 
Lithuania Float from October 1992 to April 1994 

Currency board from April 1994 (USD), from February 2002 
(EUR) 

 



 
 

Table 2 
SupF for Exchange Rates in Terms of the US Dollar and Deutsche Mark 
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Currency SupF-stat. 
for USD 

Lag 
(k) 

Time of break SupF-stat. 
for DEM 

Lag 
(k) 

Time of break 

Czech Koruna 10.44 1 not found 18.56 1 not found 
Hungarian Forint 22.39 1 not found 14.82 2 not found 
Polish Zloty 20.08 6 not found 18.99 4 not found 
Slovak Koruna 16.13 1 not found 14.08 1 not found 
Slovenian Tolar 20.94 1 not found 23.08d 1 May 1992 
Albanian Lek 29.41b 1 July 1992 33.16a 1 July 1992 
Bulgarian Leva 59.43a 2 February 1997 57.52a 2 February 1997 
Romanian Leu 33.52a 7 December 1996 31.43a 7 December 1996 
Estonian Kroon 13.37 1 not found N/A - N/A 
Latvian Lat 52.36a 7 March 1993 34.46a 7 March 1993 
Lithuanian Lita 38.66a 7 May 1993 45.61a 7 June 1993 

Note: a, b, c, and d denote significance at 1% (30.44), 2.5% (27.76), 5% (25.27), and 10% (22.60) levels. 
Unit-root critical values given in parentheses; source Vogelsang (1997). 

 
 

 
 
 
 

Table 3 
SupF for Exchange Rates in Terms of the US Dollar and Deutsche Mark 
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Currency SupF-stat.  
for USD 

Lag 
(k) 

Time of break SupF-stat. 
for DEM 

Lag 
(k) 

Time of break 

Czech Koruna 13.92b 1 January 1997 15.54a 1 February 1997 
Hungarian Forint 10.09d 1 November 2000 10.58d 2 November 2000 
Polish Zloty 12.66b 4 October 1999 16.60a 4 October 1999 
Slovak Koruna 13.61b 1 August 1998 12.61b 1 August 1998 
Slovenian Tolar 13.80b 1 April 1992 15.37a 1 May 1992 
Albanian Lek 12.61b 1 July 1992 14.51a 1 July 1992 
Bulgarian Leva 18.33a 2 February 1997 19.64a 2 February 1997 
Romanian Leu 18.23a 7 December 1996 18.60a 7 December 1996 
Estonian Kroon 8.04 1 not found N/A - N/A 
Latvian Lat 34.49a 7 March 1993 20.29a 7 March 1993 
Lithuanian Lita 16.58a 7 May 1993 18.53a 7 June 1993 

Note: a, b, c, and d denote significance at 1% (14.49), 2.5% (12.46), 5% (10.85), and 10% (9.24) levels. 
Stationary critical values given in parentheses; source Vogelsang (1997). 

 



Appendix 
Table A1 

Exchange Rate Regime Development 
 
 

A: Czech Republic 
Alterations of koruna exchange regime 

 
1 January 1991 Currency basket peg regime, Basket: 45.52% DEM, 31.34% USD, 

12.35% ATS, 4.24% GBP, 6.55% CHF 
2 January 1992 Change in basket composition: 36.15% DEM, 49.07% USD, 

8.07% ATS, 2.92% FRF, 3.79% CHF 
8 February 1993 Split of Czechoslovak currency – Czech koruna. No change in 

basket composition or band width 
3 May 1993 Basket 65% DEM, 35% USD, Band ±0.5% 
28 February 1996 Widening band to ±7.5% 
26 May 1997 Introduction of managed float with reference currency DEM and 

later EUR 
 
 

B: Poland 
Changes of zloty exchange regime 

 

1 January 1990 Exchange rate fixed to dollar. 1USD=9500 ZLP 
16 May 1991 Exchange rate fixed to a currency basket (45% USD, 35% DEM, 

10%GBP, 5% FRF, 5% CHF), devaluation to 1USD=11100ZLP 
(16.84%) 

14 October 1991 Crawling peg to the currency basket: crawling rate 1.8% monthly, 
NBP margin +/- 0.6% 

26 February 1992 Devaluation by 12% + maintain crawling peg 1.8% 
27 August 1993 Devaluation by 7.4% + crawling rate 1.6% 
13 September 1994 Crawling peg 1.5 % monthly 
30 November 1994 Crawling peg 1.4% 
16 February 1995 Crawling peg 1.2 % 
6 March 1995 NBP margin +/- 2% 
16 May 1995 Introduction of crawling band +/-7%, crawling rate 1.2%, 

interbank rates subject to free market forces and NBP 
intervention 

22 December 1995 Revaluation by 6% 
8 January 1996 Crawling peg 1.0% 
26 February 1998 Crawling peg 0.8% and band +/- 10% 
17 July 1998 Crawling peg 0.65% 
10 September 1998 Crawling peg 0.5% 
28 October 1998 Band +/- 12.5% 
1 January 1999 Change in currency basket: euro 55%, dollar 45% 
25 March 1999 Crawling peg 0.3%, band +/- 15% 
7 June 1999 NBP is not obliged to perform transactions with commercial 

banks during fixing 
12 April 2000 Floating exchange rate 

 



 
 

C: Hungary 
Changes in basket and width of the forint intervention band 

26 February 1990 USD 42,6%, DEM 25,6%, ATS 10,4%, CHF 4,9 %, ITL 3,8%, 
FRF 3,5 %, GBP 2,9%, SEK 2,0%, NLG 1,7%, FIM 1,5%, BEC 
1,1% 

14 March 1991 USD 50,9%, DEM 23,1%, ATS 8,1%, CHF 3,9%, ITL 3,5%, FRF 
3,6%, GBP 2,7 %, SEK 1,5%, NLG 2,7% 

9 December 1991 USD 50% , ECU 50% 
1 July 1992 Band width ± 0.3% 
2 August 1993 USD 50% , DEM 50% 
16 May 1994 USD 30% , ECU 70% 
1 June 1994 Band width ± 0.5% 
5 August 1994 Band width ± 1.25% 
22 December 1994 Band width ± 2.25% 
1 January 1997 USD 30% , DEM 70% 
1 January 1999 USD 30% , EUR 70% 
1 January 2000 EUR 100% 
4 May 2001 Band width ± 15.00% 

 
Official devaluations of forint 

31 January 1990  1.0%  29 November 1994 1.0% 
6 February 1990  2.0%   3 January 1995  1.4% 
20 February 1990 2.0%   14 February 1995 2.0% 
7 January 1991  15.0%   13 March 1995  9.0% 
8 November 1991  5.8%   16 March 1995 1.9% (rate of daily devaluation: 

0.060%) 
16 March 1992 1.9%   29 June 1995 1.3% (rate of daily devaluation: 

0.042%) 
24 June 1992 1.6%   2 January 1996 1.2% (rate of daily devaluation: 

0.040%) 
9 November 1992 1.9%   1 January 1997 1.2% (rate of daily devaluation: 

0.040%) 
12 February 1993  1.9%   1 April 1997 1.1% (rate of daily devaluation: 

0.036%) 
26 March 1993 2 .9%   15 August 1997 1.0% (rate of daily devaluation: 

0.033%) 
7 June 1993  1.9%   1 January 1998 0.9% (rate of daily devaluation: 

0.030%) 
9 July 1993 3.0%   15 June 1998  0.8% (rate of daily devaluation: 

0.026%) 
29 September 1993  4.5%   1 October 1998 0.7% (rate of daily devaluation: 

0.023%) 
3 January 1994  1.0%   1 January 1999  0.6% (rate of daily devaluation: 

0.020%) 
16 February 1994  2.6%   1 July 1999 0.5% (rate of daily devaluation: 

0.0163%) 
13 May 1994 1.0%   1 October 1999 0.4% (rate of daily devaluation: 

0.0133%) 

 



10 June 1994  1.2%   1 April 2000 0.3% (rate of daily devaluation: 
0.0098%) 

5 August 1994  8.0%   1 April 2001 0.2% (rate of daily devaluation: 
0.00654%) 

11 October 1994  1.1%   1 October 2001 No devaluation 
   4 June 2003 One time 2.25% devaluation of 

central parity 
 
 

D: Slovakia 
Alterations of koruna exchange regime 

 
1 January 1991 Currency basket peg regime, Basket: 45.52% DEM, 31.34% USD, 

12.35% ATS, 4.24% GBP, 6.55% CHF 
2 January 1992 Change in basket composition: 36.15% DEM, 49.07% USD, 

8.07% ATS, 2.92% FRF, 3.79% CHF 
8 February 1993 Split of Czechoslovak currency – Slovak koruna, Basket: 36.16% 

DEM, 49.06% USD, 8.07% ATS, 2.92% FRF, 3.79% CHF, Band 
±1.5% 

10 July 1993 Devaluation 10% 
14 July 1994 Basket changed: 60% DEM, 40% USD  
1 January 1996 Band ±3% 
31 July 1996 Band ±5% 
1 January 1997 Band ±7% 
2 October 1998 Introduction of managed float 
1 January 1999 Reference currency EUR 
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