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Figure 1
Evolution of Exchange Rate Regimes for Developing Countries (1973-1998)

Figure 2
Terms of Trade Volatility and Exchange Rate Regime (1973-1998)

Notes: The Exchange Rate Regime Flexibility variable is defined as: the ratio between
the number of years a country is classified as having a flexible or intermediate regime
to the total number of years for which regime data is available during the period 1973-
1998. Acronyms and variable definitions can be found in Table A1 and A2 in the
appendix.

0.0 0.5 1.0

0.0

0.1

0.2

0.3

0.4

AFGARG
BGD

BOL

BOT

BRA
BKF

BUR

CMR
CAF

CHD

CHL

CHN

COLCON

COT CRI

DMRECD

EGY

ELS

ETH

GAB

GAM
GHA

GUA

GUI

HAI
HON

IDA

JOR

KEN
LIB

MDG
MYS

MLW
MLI MRT

MAU
MEX

MOR

MOZMYN
NEP NICNGR PAKPAN

PAP

PAR PER

PHL

RWN

SEN

SRLSOM
SAF

SRI

SUDTHA

TTO

TUR

UGA

URY

ZAM

ZIM

HKG
KOR

SGP
ISR

HUN

POLROM

NWZ

Exchange Rate Regime Flexibility

St
. D

ev
ia

tio
n 

[d
ln

t]

1970 1975 1980 1985 1990 1995 2000

0

10

20

30

40

50

60

70

N
um

be
r o

f C
ou

nt
rie

s

Years

 Fixed Regime    Intermediate Regime     Flexible Regime



Series
# ADF(j)
Reject t-star

All 75 countries 17 1.085 -0.157

Only Africa 5 0.488 -0.259
Only Asia 5 1.345 -0.123
Only Latin 4 -1.240 -0.228

Notes: ; t-star is Levin and Lin's adjusted test statistic for the unit root null hypothesis. t-star is distributed N(0,1). *,** and *** denote statistical significance

at the 1%, 5% and 10% levels, respectively. Lag lengths (k) are based on the average across countries of the optimal lag length of each country. Optimal lag lengths are based on Q-tests
(Portmanteau's) . "#ADF Reject" stands for the number of country's for which Augmented Dickey Fuller test (null hypothesis of a unit root) is rejected. "Only Europe" is excluded since 
terms of trade data span for a short time period for european countries.

Fixed 13.8 12.1 5.7 4.6 30.0 9.8 8.3 5.6
[24.5 , 36.4]

Flexible 11.8 11.1 4.4 3.4 9.6 15.2 12.0 11.8
[8.5 , 13.4]

Notes: Superscript A and B stand for the method used to calculate the standard deviation. Method A calculates standard deviations for each country during 1973-1998. Each of the 75
countries' standard deviation is then grouped under Fixed (Flexible) if the country is classified as pegged (float) during most of the time period (in terms of Figure 2, the exact cutoff 
point was set to be 0.35). Method B calculates 5-year moving average standard deviations. Country-year data points are included only if R(egime)it-2=Rit-1=Rit=Rit+1=Rit+2.

is the percentage of the variance of series i (dlnt, dlny, dlnr or dlnp) that can be explained by terms of trade shocks. The 5th and 95th percentile value included in brackets.
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Table 1: Levin and Lin (1993) panel unit roots

4.0

6.1

t-star

-2.522*
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Table 3: Variance Decompositions
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Good's X-share in Good's X-share in
SITC Good Country Country's total X World's total X

71 Coffee and Substitutes Brazil 5.6 17.71
281 Iron ore concentrates Brazil 5.38 29.28

652 Cotton fabrics, woven China 2.29 16.41
658 Textile articles nes China 1.76 20.51
831 Travel goods, handbags China 1.94 27.13
842 Mens outerwear not knit China 3.94 20.3
843 Womens outerwear nonknit China 4.79 17.65
844 Undergarments not knit China 1.66 18.34
848 Headgear, nontxtl clothing China 1.96 23.52
851 Footwear China 4.44 18.41
894 Toys, sporting goods, etc China 4.06 19.15
899 Other manufactured goods China 1.91 16.38

72 Cocoa Cote d'Ivoire 39.92 24.27

653 Wovn man-made fib fabric Korea 5.58 20.12

233 Natural rubber, gums Malaysia 2.06 21.73
424 Fixed veg oil nonsoft Malaysia 5.23 47.54
762 Radio broadcast receivers Malaysia 4.77 18.74

271 Fertilizers, crude Morocco 6.47 22.01

752 Automtic data proc equip Singapore 15.9 15.12

74 Tea and Mate Sri Lanka 13.06 18.67

36 Rice Thailand 3.46 26.54
37 Fish etc prepd, prsvd nes Thailand 3.03 18.43
232 Natural rubber, gums Thailand 4.06 32.77

TOTAL 22 Goods 9 Countries 6.23 22.21

Notes: By changing the cutoff line to 5% and 10%, 50 and 39 goods were selected. Source: Handbook of International 

Trade and Development Statistics (1996-1997), United Nations. 

Exports Granger Imports Granger RER Granger 
Cause ToT Cause ToT Cause ToT

OECD Countries 0.057*** 0.009* 0.000*
Oil Countries 0.025** 0.018** 0.006*
Developing Countries 0.98 0.93 0.39

Notes: The p-values reported are for the test that terms of trade are not granger caused by the corresponding 

variable (i.e., coefficients on all leads of the terms of trade coefficient equal to zero). *, **, and *** stand 
for rejection of no granger causality at the 1, 5 and 10 percent level.

Table 2A
Goods with 15% or more World Export Share

P-values for Granger Causality Tests
Table 2B



Responses to a 10% (PV) Permanent Fall in TT

Under Fixed Regimes                              Under Flexible Regimes

Figure 3: Real GDP Response                          Figure 6: Real GDP Response

Figure 4: RER Response                                     Figure 7: RER Response

Figure 5: CPI Response                                      Figure 8: CPI Response
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(4) TOT Distribution

Small Shocks
Fixed -0.44 -1.22 -0.65 -0.56 1.55 1.95 -1.57 -1.45 -1.25
Flexible -0.18 -0.55 -0.29 12.01*** 2.62 4.67 3.99 12.89** -1.11 -0.54 -1.32 2.22

Positive
Fixed 0.63 2.05 1.48 0.00 -1.22 -2.04 0.55 1.27 3.09
Flexible 0.73 1.12 1.09 7.55 -0.43 -3.88 -4.11 7.27 -1.46** -2.60 -2.43 7.11

Negative 
Fixed -0.82 -1.88 -0.96 0.88 1.08 1.06 -0.24 -0.11 -1.12
Flexible 0.14** -0.08* -0.24 11.45*** 6.89* 5.7* 6.11 23.21* -0.38 1.48 1.24 6.65

(5) Selected Samples

CFA Fixed -0.79 -2.14 -0.58 0.74 2.23 2.46 -0.25 -1.68 -2.86
African Flexible -0.27*** -0.88*** -1.53 10.08*** 5.92** 11.79** 7.81 20.06* 2.51 6.50* 4.97 17.45*

Highly Dollarized
Fixed -0.87 -2.46 -1.30 -0.80 -2.71 2.60 -0.75 -1.34 -5.67
Flexible -0.40 -1.08 -1.46 3.48 4.63 5.63 8.67 13.82** 1.43** 0.65** -7.30 16.05*

Notes: This table reports the impact, short run (after 2 years) and long run (after 10 years) response of real GDP, RER and CPI to a -10% Terms of Trade 
change (except in Section under "Positive" where the change is of +10%). Wald tests the null hypothesis of terms of trade coefficients (4 lags) being equal 
across exchange rate regimes. *  ** and ***   stars mean significant at the 1%, 5% and 10% level respectively. Stars next to Impact (Short run) effects for 
Flexible regimes stand for the significance of the null hypothesis of the first lag (first to third lag) of the terms of trade coefficient being equal across 
exchange rate regimes. "Highly dollarized" includes CRI ECD EGY GUI HON JOR LAO MLW MEX NIC PAK SRL TTO TUR UGA URY VNM ZAM HUN POL  
ROM. Restriction (10) refers to R(egime)it=Rit-1=Rit-2. (1) Method A runs separate VAR for two groups of countries, countries with less exchange rate
flexibility during the entire period (BOT BKF BUR CMR CAF CHD CON COT ETH GAB HAI HON JOR KEN LIB MYS MLW MLI MRT MAU MYN NEP 
NGR PAN PAP RWN SEN THA TTO HKG), and countries with more exchange rate flexibilty (all the rest). In terms of Figure 2, the cut-off point is set to 
be 0.35. Under Method A, significance across regimes cannot be tested.

Table 4. Sensitivity Analysis

Real GDP Real Exchange Rate Consumer Prices
Impact Short Run Long Run Wald Impact Short Run Long Run Wald Impact Short Run Long Run Wald

Full Sample
Fixed -0.64 -1.85 -0.81 0.47 1.29 2.07 -0.39 -0.81 -2.41
Flexible -0.10 -0.21*** -0.57 18.41* 4.11* 5.13* 5.35 19.86* 0.36 1.86*** 1.45 8.07***

(1) Classification

Selected Regimes
Fixed -0.55 -2.34 -1.25 -0.05 0.81 1.99 -0.30 -0.99 -2.45
Flexible -0.10* -0.28* -0.38 12.61* 3.13* 5.19* 5.88 20.97* 0.61 2.33*** 2.84 2.25

De facto 
Fixed -0.63 -1.65 -1.03 0.07 1.38 3.86 -0.47 -1.34 -4.39
Flexible 0.03*** -0.17** -0.41 16.91* 4.14* 4.33* 3.96 19.43* 0.22*** 1.74** 1.70 8.22***

Without Restriction (10)
Fixed -0.60 -1.56 -0.82 0.44 2.03 3.59 -0.28 -0.77 -2.70
Flexible -0.04*** -0.32 -0.43 16.4* 4.43* 4.43* 3.97 18.98* 0.60** 2.04*** 0.93 9.78**

Method A (1)
Fixed -0.47 -2.18 -1.86 0.48 1.27 0.70 -0.33 -0.88 -1.49
Flexible -0.29 -0.75 -0.87 2.61 3.52 4.98 -0.16 0.42 -1.10

(2) Time Periods

70s
Fixed -0.60 -1.73 -0.90 0.28 1.23 1.92 -0.40 -0.95 -2.04
Flexible -0.35 -0.19*** 0.47 8.04*** 2.62*** 0.21 0.52 10.13** 0.18 0.90 0.46 2.89

80s
Fixed -0.96 -1.89 -2.02 0.52 0.92 1.01 -1.12 -2.01 -3.21
Flexible 0.17** -0.12 0.40 6.35 4.85* 5.38** 5.76 9.1*** 0.33 3.41*** 1.58 10.38**

90s
Fixed -0.75 -1.59 -1.27 3.13 2.45 -2.18 0.92 3.66 4.44
Flexible -0.05 -0.12 -0.68 5.11 2.70 7.20 5.82 4.64 -0.18 -1.22 -2.57 13.02**

(3) Regions

Latin America
Fixed -0.53 -1.72 -1.70 0.37 0.92 0.70 -0.88 -0.61 -1.96
Flexible 0.07*** -0.50 -0.38 3.87 4.29** 4.03*** 4.67 5.88 0.80 -1.75 -2.66 2.62

Africa
Fixed -0.73 -1.79 -0.72 0.68 2.44 4.41 -0.17 -0.93 -2.67
Flexible 0.22*** 0.34 -0.62 10.51** 4.99* 8.55** 6.79 10.56** 2.24 4.88* 3.79 28.17*

Asia
Fixed -0.85 -2.19 -2.54 0.70 0.52 0.99 -0.67 -1.72 -2.97
Flexible 0.27 -0.27 -0.28 3.06 2.60 3.57 5.04 6.12 -2.56 0.64** -1.35 7.68



Table 5. Variance Decompositions by Region

nobs

  Africa                         
Fixed (458) 14.2 12.8 6.2 4.8 24.4 28.7 10.2 9.1 7.5 7.7 6.2 4.4 16.6 21.2

Flexible (110) 12.0 9.4 4.8 3.9 8.4 10.1 18.7 16.5 25.8 25.5 11.2 6.2 12.9 16.5

Latin America                     
Fixed (164) 14.1 14.0 4.4 3.8 32.4 39.9 7.8 7.2 12.5 15.6 4.9 4.4 12.4 21.8

Flexible (127) 15.0 12.2 4.3 3.1 11.1 16.3 17.2 13.6 34.6 37.9 13.7 6.4 14.1 26.6

      Asia                            
Fixed (167) 12.7 10.1 4.5 3.3 33.2 36.3 8.2 6.3 13.2 9.7 4.6 3.4 20.1 15.0

Flexible (187) 8.1 6.8 3.8 2.5 9.9 13.4 11.4 6.3 29.0 43.5 9.0 5.8 12.6 18.0

Notes: Same notes as Table 3.Under Method A, the following countries are classified as Fixed: Africa (BOT, BKF, BUR, CMR, CAF, CHD, CON, COT, ETH, GAB, KEN, LIB, MLW, MLI, 
MRT, MAU, NGR, RWN); Latin America (HAI, HON, PAN, TTO); Asia (HKG, MYS, MYN, NEP, PAP, THA). The following countries are classified as Flexible: Africa (EGY, GHA, GUI, MDG, 

MOR, MOZ, SRL, SOM, SAF, SUD, UGA, ZAM); Latin America (ARG, BOL, BRA, CHL, COL, CRI, DMR, ECD, ELS, GUA, MEX, NIC, PAR, PER, URY); Asia (AFG, BGD, CHN, IDA, 
PAK, PHL, SRI, KOR, SGP). Under Method B, the country-year pairs used under each regime can be obtained from Table A1.

ToT Real GDP Real Exchange Rate Consumer Prices
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Country Name Code Peg Years Country Name Code Peg Years Country Name Code Peg Years

Afghanistan AFG (1973-74, 1987-90) Guatemala GUA (1973-85) Peru PER (1973-75, 1986)
Argentina ARG (1973-74, 1991-98) Guinea GUI (1973-81) Philippines PHL
Bangladesh BGD (1973-74, 1979-80, 1991- Haiti HAI (1973-90) Rwanda RWN (1973-93)
Bolivia BOL (1973-79) Honduras HON (1973-90) Senegal SEN (1973-98)
Botswana BOT (1973-98) India IDA (1973-78) Sierra Leone SRL (1973-83)
Brazil BRA (1973-74) Jordan JOR (1973-98) Somalia SOM (1973-83)
Burkina Faso BKF (1973-98) Kenya KEN (1973-92) South Africa SAF (1973-78)
Burundi BUR (1973-98) Liberia LIB (1973-96) Sri Lanka SRI (1973-76)
Cameroon CMR (1973-98) Madagascar MDG (1973-81) Sudan SUD (1973-81)
Central African Republic CAF (1973-98) Malaysia MYS (1975-92, 1998) Thailand THA (1973-93)
Chad CHD (1973-98) Malawi MLW (1973-92) Trinidad and Tobago TTO (1973-91)
Chile CHL (1979-80) Mali MLI (1973-98) Turkey TUR (1973-74)
China CHN (1973-78, 1981-85) Mauritania MRT (1973-92) Uganda UGA (1973-80)
Colombia COL Mauritius MAU (1973-94) Uraguay URY
Congo CON (1973-96) Mexico MEX (1973-75) Zambia ZAM (1973-84, 1987-88)
Cote d'Ivoire COT (1973-98) Morocco MOR (1973-79, 1991-98) Zimbabwe ZIM (1980-93)
Costa Rica CRI (1973-80) Mozambique MOZ Hong Kong, China HKG (1973-74, 1984-98)
Dominican Republic DMR (1973-84) Myanmar MYN (1973-98) Korea, Rep. KOR (1973-79)
Ecuador ECD (1973-82) Nepal NEP (1974-93) Singapore SGP (1980-86)
Egypt, Arab Rep. EGY (1973-86) Nicaragua NIC (1973-84) Israel ISR (1973-74, 1985-88)
El Salvador ELS (1973-82) Niger NGR (1973-98) Bulgaria BUL
Ethiopia ETH (1973-92) Pakistan PAK (1973-81) Hungary HUN (1981-91)
Gabon GAB (1973-98) Panama PAN (1973-98) Poland POL
Gambia GAM (1973-84) Papua New Guinea PAP (1975-76, 1978-93) Romania ROM (1973-89)
Ghana GHA (1973-77, 1980-82) Paraguay PAR (1973-83) New Zealand NWZ (1973-84)

Notes:  All non-oil exporting countries with population larger than 1 million for which terms of trade data is available are included in this table. Years were included when Country is classified as having a  fixed exchange rate regime.          
            

Name Description and Source

Peg, Float Dummy variable that takes the value of 1 if country/year pais is classified as pegged. Ghosh et al. (1997) Exchange Rate Classification
used. (Based on IMF's Annual Report on Exchange Rate Rate Arrangements and Exchange Restrictions and World Currency Book 
(1996)). Data available from 1973 to 1998.

dlne Year to year differerence in the natural log of the nominal exchange rate. Source: International Financial Statistics, IMF.

dlnr Year to year differerence in the natural log of the real exchange rate. When available, data on the real effective exchange rates used. If peg,
real exchange rate with base country used. If float, real exchange rate with U.S. dollar used.Source: International Financial Statistics, IMF
and Information Notice System.

dlny Year to year differerence in the natural log of real GDP. Source: International Finacial Statistics, IMF.

dlnp Year to year differerence in the natural log of consumer price index (correction for outliers as in Ghosh et al. (1997) applied; dlnp/(1+dlnp)). 
Source: International Financial Statistics, IMF.

dlnt Year to year differerence in the natural log of terms of trade.  Source: World Development Indicators (World Bank) and Handbook
 of International Trade and Development (United Nations Conference on Trade and Development). Data available from 1970 to 1996.

open Openness: ratio of Exports plus Imports (in dollars) to nominal GDP (in dollars). Source: International Financial Statistics, IMF. As a 
robustness "freeop" (a Measure of "Free trade openness") and "freetar"  (Measure of tariff restriction) from  Lee (1993) were used.

ca_y Current account as a share of GDP. Source: International Financial Statistics, IMF.

findev Measure of financial development: Quasi-Money/Money Source: International Financial Statistics, IMF. Alternatively, the black
 market premium (source World Development Report (1991) and Wood (1988)) and the ratio of bank assets to GDP and liquid liabilities
 to GDP were used (King and Levine database and Bruno and Easterly available at www.worldbank.org/growth/paauthor.htm.)

gc_y Government consumption as a share of GDP. Source: International Financial Statistics, IMF.

dollar Dummy variable that the value of 1 when country is highly and moderately dollarized (share of foreign-currency deposits to overall
deposits). Source: Balino et al (1999)

Table A1. Countries used and Years Pegged

Table A2. Variables and Sources



dlne std(dlne) (A) std(dlne) (B) dlnr std(dlnr) (A) std(dlnr) (B) dlny std(dlny) (A) std(dlny) (B) dlnp std(dlnp) (A) std(dlnp) (B) open ca_y findev gc_y

Fixed 3.1 9.6 11.5 1.0 9.8 8.4 3.5 5.7 4.6 8.7 5.6 4.2 33.6 -4.3 1.0 14.6
Flexible 21.1 16.1 27.6 0.7 15.2 12.0 3.5 4.4 3.4 17.1 11.8 6.1 29.4 -4.4 1.9 13.5
Hotelling(1) 0.000* 0.024** 0.006* 0.119 0.016* 0.082*** 0.453 .012** 0.002* 0.006* 0.010* 0.297 0.191 0.696 0.038** 0.202

Fixed 0.71 4.14 8.00 -2.48 7.80 7.20 3.54 4.40 3.83 9.27 4.90 4.40 30.64 -5.59 1.45 13.01
Flexible 21.10 14.62 41.40 -0.50 17.20 13.60 3.35 4.30 3.13 23.25 13.65 6.40 22.23 -4.16 2.10 10.99

Fixed 3.71 11.70 13.60 -0.78 10.20 9.10 3.00 6.20 4.86 8.78 6.15 4.40 32.04 -3.97 0.71 15.98
Flexible 19.63 15.57 26.60 3.73 18.70 16.50 3.00 4.80 4.25 15.71 11.20 6.20 27.22 -5.87 0.61 13.92

Fixed 1.65 5.07 7.70 -1.93 8.20 6.30 5.43 4.50 3.38 7.76 4.64 3.40 41.10 -4.40 1.73 14.12
Flexible 5.99 6.23 8.80 2.89 11.40 6.30 5.14 3.80 2.87 9.11 9.02 5.80 32.73 -3.21 2.04 10.90

Fixed 0.60 7.63 -4.30 9.40 4.39 4.54 10.82 4.21 31.86 0.78 0.64 14.45
Flexible 16.00 9.27 -1.71 9.12 4.20 3.80 11.66 4.10 25.19 -3.58 1.06 13.19

Fixed 4.33 10.09 1.26 10.01 2.91 4.38 10.03 3.79 35.56 -9.06 1.15 15.83
Flexible 27.70 17.91 6.20 19.92 2.75 3.42 24.70 13.60 23.45 -4.24 1.82 12.12

Fixed 5.47 14.31 0.68 11.54 3.13 3.90 6.91 4.52 33.16 -4.68 1.43 14.21
Flexible 14.50 15.02 0.40 12.15 3.64 3.10 14.60 5.10 29.60 -5.07 2.08 12.22

Notes: Hotelling stands for the p-value of a Hotelling's T-squared test for equality of means between the Fixed and Flexible regimes. The test was performed for the years 1975, 1980, 1985, 1990, and 1995. 
std(x) stands for the standard deviation of x. Letters A and B stand for the method used to calculate the standard deviation. Method A calculates standard deviations for each country during 1973-1998. Each
of the 75 countries' standard deviationis then grouped under Fixed (Flexible) if the country is classified as pegged (float) during more than 70% of the time period. (Under Method (A), Hotelling tests were 
adjusted to 75 observations). . Under method B, standard deviations are calculated as 5-year moving averages. Country-year data points included only if R(egime)it-2=Rit-1=Rit=Rit+1=Rit+2. dlne and std(dlne) 
excludes ARG, BOL, and PER. See Table A2 for variable definitions. 

Table A3. Descriptive Statistics by Exchange Rate Regime

Full Sample

Latin America

Africa

Asia

70s

80s

90s



Difference Difference Difference 
Fix Float Float - Fix Fix Float Float - Fix Fix Float Float - Fix

dlnt(t) 0.046 0.008 -0.038 -0.033 -0.293 -0.260 0.028 -0.026 -0.054
(3.38) (0.36) -(1.57) -(0.86) -(5.03) -(3.72) (1.47) -(0.90) -(1.57)

dlnt(t-1) 0.029 0.001 -0.028 -0.011 -0.171 -0.160 -0.090 -0.072 -0.062
(2.43) (0.00) -(1.23) -(0.32) -(2.98) -(2.42) -(0.57) -(2.49) -(1.88)

dlnt(t-2) 0.035 -0.004 -0.039 -0.031 -0.045 -0.014 0.031 0.046 0.015
(2.90) -(0.26) -(1.70) -(0.89) -(0.76) -(0.21) (1.81) (1.56) (0.44)

dlnt(t-3) -0.055 0.020 0.075 0.045 -0.045 -0.090 0.021 0.063 0.042
-(4.60) (1.01) (3.28) (0.44) -(1.30) -(1.36) (1.22) (2.12) (1.29)

dlnt(t-4) 0.001 0.009 0.008 0.016 0.076 0.060 -0.004 0.005 0.009
(0.08) (0.43) (0.33) (0.48) (1.43) (1.00) -(0.27) (0.16) (0.28)

Wald 49.93* 1.36 18.41* 1.64 37.45* 19.86* 6.39 15.02* 8.07***

Notes: This table reports the estimated coefficients for the terms of trade variable in the system (9) presented in the main text. 1) t-statistics in between brackets;  

 2) Wald tests the joint significance of the 5 coefficients ;  4)*, **, and *** means significant at the 1%, 5% and 10% level respectively; 4) nobs= 1286.

Table A4. Coefficients on Terms of Trade Variable

Real GDP (dlny) Real Exchange Rate (dlnr) Consumer Prices (dlnp)


