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Figure 1: Real Exchange Rate Volatility, Exchange Rate Flexibility and Productivity Growth



Table 1
Growth effects of the flexibility of exchange rate regime: the role of financial development
Dependent Variable: Growth Rate of Output per Worker
Estimation: 2-step system GMM estimation with Windmeijer (2003) Small Sample Robust Correction and Time Effects
(Standard errors are presented below the corresponding coefficient)

Period:
Unit of observation:
Estimation Technique:

[2.1] [2.2] [2.3] [2.4] 

Degree of the Exchange Flexibility -0.191 -1.135 * -0.1442 -1.2266 **
(Reinhart and Rogoff Clasisification) 0.349 0.579 0.2880 0.5629

Financial Development 0.684 ** 0.185 0.655 ** 0.258
(private domestic credit/GDP, in logs) 0.347 0.160 0.326 0.941

Initial Output per Worker -0.150 -0.117 -0.152 -0.126
(log( Initial Output per Worker)) 0.418 0.447 0.447 0.461

Flexibility * Financial Development 0.303 ** 0.336 **
0.146 0.159

Control Variables:
Education 1.493 ** 1.518 ** 1.481 ** 1.509 **
  (secondary enrollment, in logs) 0.630 0.676 0.574 0.605

Trade Openness 1.632 * 1.626 * 1.719 ** 1.407 *
  (structure-adjusted trade volume/GDP, in logs) 0.914 0.858 0.869 0.799

Government Burden -1.842 * -1.950 * -1.917 * -1.989 *
  (government consumption/GDP, in logs) 1.088 1.136 1.114 1.150

Lack of Price Stability -2.731 -2.767 -1.660 -2.470
  (inflation rate, in log [100+inf. rate]) 1.757 1.761 2.088 1.850

Crisis -1.826 * -1.741 *
( 0-1 dummy for banking or currency crisis) 1.054  1.075

Intercept 15.711 ** 17.418 ** 10.940 15.731 *
7.5131 8.509 9.4513 9.2799

No. Countries / No. Observations 79/497 79/497 79/497 79/497

SPECIFICATION TESTS (P-Values)
 (a) Sargan Test: 0.252 0.227 0.291 0.367
 (b) Serial Correlation :
       First-Order 0.000 0.000 0.000 0.000
       Second-Order 0.348 0.361 0.441 0.388

WALD TESTS (P-values)
Ho :Exchange Rate Flexibility Total Effect  0.009 0.000
Ho :Financial Development  Total Effect =0 0.035 0.044

** means significant at 5% and * means significant at 10%
Source: Authors' estimations

THRESHOLD ANALYSIS

Growth enhancing effect of exchange rate flexibility:

Private Credit /GDP greater than:  0.42 0.38
s.e. 0.19 0.17

1961-2000
Non-overlapping 5-year averages

System GMM



Table 2
 Growth effects of  real  effective exchange rate volatility: the role of financial development
Dependent Variable: Growth Rate of Output per Worker
Estimation: 2-step system GMM estimation with Windmeijer (2003) Small Sample Robust Correction and Time Effects
(Standard errors are presented below the corresponding coefficient)

Period:
Unit of observation:
Estimation Technique:

[3.1] [3.2] [3.3] [3.4] 

Real Exchange Rate Volatility -0.637 ** -3.124 ** -0.554 ** -3.319 **
0.273 1.204 0.262 1.208

Financial Development 1.111 ** -0.650 0.987 ** -0.729
(private domestic credit/GDP, in logs) 0.455 0.808 0.402 0.821

Initial Output per Worker -1.112 ** -0.530 -1.025 ** -0.828 **
(log( Initial Output per Worker)) 0.391 0.474 0.360 0.404

Exchange Rate Volatility * Financial Development 0.677 ** 0.706 **
0.262 0.277

Control Variables:
Education 1.807 ** 1.778 ** 1.976 ** 2.378 **
  (secondary enrollment, in logs) 0.532 0.694 0.465 0.585

Trade Openness
  (structure-adjusted trade volume/GDP, in logs) 1.053 * 1.115 ** 1.420 ** 1.579 *

.5722 .7693 .5693 0.9748

Government Burden -0.416 -0.928 -1.068 -0.871
  (government consumption/GDP, in logs) 1.153 1.070 1.104 1.372

Lack of Price Stability -2.569 * -1.961 -1.872 * -1.172
  (inflation rate, in log [100+inf. rate]) 1.487 1.237 1.117 1.379

Crisis -2.250 ** -2.857 **
(banking or currency crisis) 0.878 1.374

Intercept 18.325 ** 13.346 ** 15.689 ** 14.556 **
7.043 5.072 5.848 6.971

No. Countries / No. Observations 83/548 83/548 83/548 83/548

SPECIFICATION TESTS (P-Values)
 (a) Sargan Test: 0.461 0.241 0.663 0.187
 (b) Serial Correlation :
       First-Order 0.000 0.000 0.000 0.000
       Second-Order 0.462 0.383 0.572 0.516

WALD TESTS (P-values)
Ho :Exchange Rate Flexibility Total Effect=0  0.000 0.000
Ho :Financial Development  Total Effect =0 0.032 0.012

** means significant at 5% and * means significant at 10%
Source: Authors' estimations

THRESHOLD ANALYSIS

Growth enhancing effect of exchange rate flexibility if:

Private Credit /GDP greater than:  1.01 1.10
s.e 0.34 0.39

1961-2000
Non-overlapping 5-year averages

System GMM



Table 3
Growth effects of effective exchange rate real overvaluation: the role of financial development
Dependent Variable: Growth Rate of Output per Worker
Estimation: 2-step system GMM estimation with Windmeijer (2003) Small Sample Robust Correction and Time Effec
(Standard errors are presented below the corresponding coefficient)

Period:
Unit of observation:
Estimation Technique:

[4.1] [4.2] [4.3] [4.4] 

Degree of the Real Exchange Rate Overvaluation -0.9949 ** -1.1618 * -1.1760 ** -1.1787 **
(log deviation from equilibrium exchange rate) 0.5038 0.7108 0.5339 0.6590

Financial Development 0.6361 * -0.1007 0.5948 * -0.0404
(private domestic credit/GDP, in logs) 0.3446 2.5091 0.3296 2.1631

Initial Output per Worker -0.0384 -0.3604 -0.0574 -0.3545
(log( Initial Output per Worker)) 0.3815 0.5308 0.3690 0.5181

Real overvaluation * Financial Development 0.2053 ** 0.1629 **
0.0769 0.0818

Control Variables:
Education 1.1854 * 1.5315 ** 1.2454 ** 1.6449 **
  (secondary enrollment, in logs) 0.6131 0.7724 0.5952 0.8002

Trade Openness 1.3277 ** 1.6194 ** 1.4615 * 1.6297 **
  (structure-adjusted trade volume/GDP, in logs) 0.6264 0.6876 0.8116 0.7773

Government Burden -1.4566 * -2.1841 -1.3286 -1.9306
  (government consumption/GDP, in logs) 0.8274 1.3576 0.8749 1.4829

Lack of Price Stability -4.5052 ** -3.8190 ** -3.8574 ** -3.7077 **
  (inflation rate, in log [100+inf. rate]) 1.0087 1.1602 0.9345 0.8811

Crisis -1.2813 -2.0817
(banking or currency crisis) 1.3257 1.2843

Intercept 27.6120 ** 27.5510 ** 25.1475 ** 26.8815 **
5.7204 8.7510 5.5564 7.6262

No. Countries / No. Observations 83/548 83/548 83/548 83/548

SPECIFICATION TESTS (P-Values)
 (a) Sargan Test: 0.413 0.224 0.279 0.220
 (b) Serial Correlation :
       First-Order 0.000 0.000 0.000 0.000
       Second-Order 0.268 0.278 0.359 0.271

WALD TESTS (P-values)
Ho :Exchange Rate Flexibility Total Effect=0 0.000 0.000
Ho :Financial Development  Total Effect =0 0.037 0.028

** means significant at 5% and * means significant at 10%
Source: Authors' estimations

THRESHOLD ANALYSIS

Growth enhancing effect overvaluation:

Private Credit /GDP greater than: 1.63 1.28

s.e. 0.65 0.48

Non-overlapping 5-year averages
System GMM

1961-2000



Table 4

Dependent Variable: Growth Rate of Output per Worker
Estimation: 2-step system GMM estimation with Windmeijer (2003) Small Sample Robust Correction and Time Ef
(Standard errors are presented below the corresponding coefficient)
Period:
Unit of observation:
Estimation Technique:

[5.1] [5.2]  [5.3]

Degree of the Exchange Flexibility -4.845 **
(Reinhart and Rogoff Clasisification) 2.287

Real Exchange Rate Volatility -3.361 *
1.797

Degree of the Real Exchange Rate Overvaluation -3.886 **
(log deviation from equilibrium exchange rate) 1.308

Financial Development 0.640 ** 1.180 ** 0.593 *
(private domestic credit/GDP, in logs) 0.315 0.504 0.305

Initial Output per Worker -1.474 ** -1.830 ** -3.074
(log( Initial Output per Worker)) 0.641 0.595 2.126

Flexibility*Initial Ouput Per Worker 0.568 **
0.265

Exchange Rate Volatility*Initial Ouput Per Worker 0.358 **
0.173

Real overvaluation*Initial Ouput Per Worker 0.401 **
0.180

Control Variables:
Education 1.505 ** 2.470 ** 1.518 **
  (secondary enrollment, in logs) 0.703 0.567 0.678

Trade Openness 1.003 1.137 1.212 *
  (structure-adjusted trade volume/GDP, in logs) 0.718 1.1022 0.706

Government Burden -0.952 -0.795 -1.327
  (government consumption/GDP, in logs) 1.419 1.261 0.988

Lack of Price Stability -4.006 ** -2.034 -3.801 **
  (inflation rate, in log [100+inf. rate]) 0.981 1.347 0.945

Crisis -1.889 * -2.623 ** -1.908 *

( 0-1 dummy for banking or currency crisis) 1.064 1.184 1.050

Intercept 30.217 ** 20.266 ** 46.119 **
6.837 7.668 16.205

No. Countries / No. Observations 79/497 83/548 83/548

SPECIFICATION TESTS (P-Values)
 (a) Sargan Test: 0.595 0.180 0.423
 (b) Serial Correlation :
       First-Order 0.000 0.000 0.000
       Second-Order 0.364 0.417 0.312

WALD TESTS (P-values)
Ho :Exchange Rate Measure Total Effect=0  0.000 0.017 0.000
Ho :Initial Output Total Effect =0 0.014 0.000 0.000

** means significant at 5% and * means significant at 10%
Source: Authors' estimations

THRESHOLD ANALYSIS
Growth enhancing effect of each exchange rate measure:
Ouput Per Worker  greater than (1995 US$) 5099 12063.4 16047
s.e. 2321 5329 6477

 Growth effects of  the flexibility of  exchange rate regime, real exchange rate volatility and  real 
overvaluation: the role of distance to the technological frontier

1961-2000
Non-overlapping 5-year averages

System GMM



Table 5
Growth effects of  the flexibility of exchange rate regime and term of trade growth
Dependent Variable: Growth Rate of Output per Worker
Estimation: 2-step system GMM estimation with Windmeijer (2003) Small Sample Robust Correction and Time Effects
(Standard errors are presented below the corresponding coefficient)
Period: 1961-2000
Unit of observation: Non-overlapping 5-year averages
Estimation Technique: System GMM

[6.1] [6.2] [6.3]

Term of Trade Growth 0.083 * 0.327 * 0.385 **

(Growth Rate of Term of Trade Index) 0.049 0.169 0.173

Degree of the Exchange Flexibility -0.126
(Reinhart and Rogoff classification) 0.350

Financial Development 0.572 * 0.783 * 0.285
(private domestic credit/GDP, in logs) 0.322 0.395 0.192

Initial Output per Worker -0.887 * -0.644 * -0.702
(log( Initial Output per Worker)) 0.531 0.381 0.465

Flexibility*Term of Trade Growth -0.107 ** -0.136 **

0.044 0.062

Flexibility*Financial Development 0.357 **
0.159

Control Variables:
Education 2.045 ** 2.301 ** 2.301 **
  (secondary enrollment, in logs) 0.542 0.467 0.571

Trade Openness 0.980 1.493 1.385 *
  (structure-adjusted trade volume/GDP, in logs) 0.746 1.074 0.706

Government Burden -1.033 -0.762 -0.707
  (government consumption/GDP, in logs) 0.738 1.191 0.982

Lack of Price Stability -3.349 ** -4.354 ** -3.560 **
  (inflation rate, in log [100+inf. rate]) 1.189 1.784 1.432

Crisis -2.043 * -2.104 * -1.999 *

( 0-1 dummy for banking or currency crisis) 1.054 1.065 1.050

.
Intercept 20.222 ** 32.117 ** 35.334 **

4.044 10.706 9.815

No. Countries / No. Observations 83/548 83/548 79/494

SPECIFICATION TESTS (P-Values)
 (a) Sargan Test: 0.130 0.420 0.680
 (b) Serial Correlation :
       First-Order 0.000 0.000 0.000
       Second-Order 0.400 0.450 0.450
** means significant at 5% and * means significant at 10%
Source: Authors' estimations



Table A 1:  Growth effects of the flexibility of exchange rate regime
Robustness: Different Time Windows
Dependent Variable: Growth Rate of Output per Worker
Estimation: 2-step system GMM estimation with Windmeijer (2003) Small Sample Robust Correction and Time Effects
(Standard errors are presented below the corresponding coefficient)

Period: 1970-2000 1975-2000 1960-1980 1970-1990  1980-2000  

Unit of observation:
Estimation Technique:

[1] [2]  [3] [4] [5]

Degree of the Exchange Flexibility -1.742 ** -3.090 ** -1.189  -2.381 * -3.366 **
(Reinhart and Rogoff Clasisification) 0.745 1.453 2.010 1.126 1.540

Financial Development -0.800 -2.055 0.080 -2.040 -2.110
(private domestic credit/GDP, in logs) 0.666 1.455 0.126 1.280 1.550

Initial Output per Worker 0.132 0.102 0.002 0.240 0.698
(log( Initial Output per Worker)) 0.378 0.540 0.371 0.480 0.540

Flexibility * Financial Development 0.428 ** 0.751 ** 0.330 0.493 * 0.749 **
0.229 0.321 0.340 0.274 0.353

No. Countries / No. Observations 79/421 79/352 78/273 78/275 79/282

SPECIFICATION TESTS (P-Values)
 (a) Sargan Test: 0.596 0.269 0.279 0.162 0.155
 (b) Second Order Serial Correlation : 0.125 0.619 0.153 0.269 0.47

** means significant at 5% and * means significant at 10%

Table A 2:  Growth effects of the real effective exchange rate volatility
Robustness: Different Time Windows
Dependent Variable: Growth Rate of Output per Worker
Estimation: 2-step system GMM estimation with Windmeijer (2003) Small Sample Robust Correction and Time Effects
(Standard errors are presented below the corresponding coefficient)

Period: 1970-2000 1975-2000 1960-1980 1970-1990  1980-2000  
Unit of observation:
Estimation Technique:

[1] [2]  [3] [4] [5]

Real Exchange Rate Volatility -4.002 ** -4.493 ** -3.561  -5.231 ** -3.934 **
0.464 1.587 2.720 1.630 1.326

Financial Development -1.747 -2.566 * -1.064 -3.325 ** -2.501 **
(private domestic credit/GDP, in logs) 1.159 1.373 2.396 1.265 1.149

Initial Output per Worker -0.374 1.009 * -0.949 0.486 0.928
(log( Initial Output per Worker)) 0.474 0.606 0.855 0.522 0.664

Exchange Rate Volatility  * Financial Development 1.030 ** 1.077 ** 0.716 1.249 ** 0.939 **
0.464 0.464 0.464 0.412 0.401

No. Countries / No. Observations 83/475 83/398 83/307 83/318 83/319

SPECIFICATION TESTS (P-Values)
 (a) Sargan Test: 0.14 0.11 0.22 0.41 0.10
 (b) Second Order Serial Correlation : 0.17 0.66 0.96 0.72 0.61

** means significant at 5% and * means significant at 10%

System GMM

System GMM
Non-overlapping 5-year averages

Note: The specification of the regression is identical to regression 3, Table 1. The coefficients for the other control variables - secondary Schooling, 
Inflation, Openness to Trade and Government Size - are not reported

Non-overlapping 5-year averages



Table A 3:  Growth effects of the flexibility of exchange rate regime
Robustness: Different Exchange Rate Regime Classifications
Dependent Variable: Growth Rate of Output per Worker
Estimation: 2-step system GMM estimation with Windmeijer (2003) Small Sample Robust Correction and Time Effects
(Standard errors are presented below the corresponding coefficient)

Period: 1970-2000 1970-2000 1970-2000  1970-2000  

Unit of observation:

Estimation Technique:

Exchange Rate Classification
De Facto

(RR Coarse)
De Facto

( Gosh and al.)

De Facto
(Initial Levy-
Leyati and al.)

De Facto
(Modified Levy-
Leyati and al.)

Degree of the Exchange Flexibility -0.863 ** -2.280 ** 1.628  -2.795 **
0.390 0.954 1.660 1.207

Financial Development -1.270 -0.740 -0.462 -1.017
0.963 0.990 0.500 1.100

Initial Output per Worker -0.085 -0.180 -0.391 -1.076 *
(log( Initial Output per Worker)) 0.430 0.489 0.630 0.639

Flexibility * Financial Development 0.215 ** 0.830 ** -0.462 0.688 **
0.080 0.435 0.501 0.335

No. Countries / No. Observations 79/421 79/401 79/418 79/388

SPECIFICATION TESTS (P-Values)
 (a) Sargan Test: 0.24 0.585 0.31 0.35
 (b) Second Order Serial Correlation : 0.565 0.114 0.59 0.41

** means significant at 5% and * means significant at 10%

Exchange Rate Flexibility Annual Coding:
De Facto (RR Coarse) : 13 ways Reinhart and Rogoff  Coarse Classification (1: Fix to 13: Float)
De Facto (Gosh and al.): 3 ways Consensus Classification 1=Fix and Peg Regime , 2 = Intermediated Regime, 3 = Floating Regime
De Facto (Levy-Yeyati and al.): 4 ways Classification coded as  (1: Fix; 2: Peg ; 3 Managed Float; 4 Float)

Non-overlapping 5-year averages

System GMM

Note: The specification of the regression is identical to regression 3, Table 1. The coefficients for the other control variables
- secondary Schooling, Inflation, Openness to Trade and Government Size - are not reported





Table A 4:  Growth effects of the flexibility of exchange rate regime
Robustness: Different Measures of Financial Development
Dependent Variable: Growth Rate of Output per Worker
Estimation: 2-step system GMM estimation with Windmeijer (2003) Small Sample Robust Correction and Time Effects
(Standard errors are presented below the corresponding coefficient)

Period: 1970-2000 1970-2000
Unit of observation:
Estimation Technique:

   

Degree of the Exchange Flexibility -1.530 ** -1.602 **
(Reinhart and Rogoff Clasisification) 0.510 0.489

Financial Development -1.630    
(Liquid Liabilities/GDP) 1.210

Financial Development -3.510 *
(Deposit Money Banks Assets/GDP) 1.970

Initial Output per Worker 0.410 0.860
(log( Initial Output per Worker)) 0.489 0.604

Flexibility * Financial Development 0.670 ** 1.172 *
0.290 0.707

No. Countries / No. Observations 77/400 77/404

SPECIFICATION TESTS (P-Values)
 (a) Sargan Test: 0.342 0.523
 (b) Second Order Serial Correlation : 0.121 0.122

** means significant at 5% and * means significant at 10%
Source: Authors' estimations

Non-overlapping 5-year averages
System GMM

Note: The specification of the regression is identical to regression 3, Table 1. The coefficients for the 
other control variables - secondary Schooling, Inflation, Openness to Trade and Government Size - are 
not reported



Table A 5:  Growth effects of the flexibility of exchange rate regime
Robustness: Omission of a Continent
Dependent Variable: Growth Rate of Output per Worker
Estimation: 2-step system GMM estimation with Windmeijer (2003) Small Sample Robust Correction and Time Effects
(Standard errors are presented below the corresponding coefficient)

Continent Omitted
East Asia 

and Pacific
Europe and 

Central Asia

Latin America 
and the 

Caribbean

Middle East 
and North 

Africa
North

America South Asia
Sub-Saharan

Africa

Period:

Unit of observation:
Estimation Technique:

[1] [2] [3] [4] [5] [6] [7]

Degree of the Exchange Flexibility -1.608 -1.944 -2.003 -1.931 -2.2 -2.373 -1.442
(Reinhart and Rogoff Clasisification) [0.702]* [1.136]* [0.621]** [0.959]* [0.859]* [0.998]* [0.801]*

Financial Development -0.921 -1.091 -0.907 -0.488 -0.736 -1.437 -0.73
(private domestic credit/GDP, in logs) [0.58] [0.836] [0.707] [0.635] [0.643] [0.668]* [0.5]

Initial Output per Worker -0.273 0.703 0.013 0.376 -0.509 0.668 0.351
(log( Initial Output per Worker)) [0.388] [0.541] [0.455] [0.405] [0.387] [0.378]* 0.532

Flexibility * Financial Development 0.43 0.338 0.253 0.36 0.461 0.442 0.293
[0.202]** [0.191]* [0.126]** [0.227]* [0.229]** [0.247]* [0.17]*

 No. Observations 364 321 315 376 409 403 338
No. Countries 69 62 59 71 77 76 60
SPECIFICATION TESTS (P-Values)
 (a) Sargan Test: 0.61 0.65 0.7 0.53 0.46 0.46 0.66
 (b) Second Order Serial Correlation : 0.11 0.08 0.24 0.64 0.18 0.11 0.24

** means significant at 5% and * means significant at 10%

Table A 6:  Growth effects of the real effective exchange rate volatility
Robustness: Omission of a Continent
Dependent Variable: Growth Rate of Output per Worker
Estimation: 2-step system GMM estimation with Windmeijer (2003) Small Sample Robust Correction and Time Effects
(Standard errors are presented below the corresponding coefficient)

Continent Omitted
East Asia 

and Pacific
Europe and 
Central Asia

Latin America 
and the 

Caribbean

Middle East 
and North 

Africa
North

America South Asia
Sub-Saharan

Africa

Period: 1970-2000

Unit of observation:
Estimation Technique:

[1] [2] [3] [4] [5] [6] [7]

Real Exchange Rate Volatility -3.324 -4.139 -3.606 -4.484 -2.448 -5.247 -1.828
 [1.573]* [1.884]* [1.731]* [1.876]* [1.374]* [1.691]** [1.627]

Financial Development -2.076 -1.475 -0.819 -1.672 -0.06 -2.543 -0.315
(private domestic credit/GDP, in logs) [1.259]* [1.344] [1.296] [1.405] [0.897] [1.247]** [1.127]

Initial Output per Worker 0.092 0.599 -0.112 0.452 -0.393 -0.215 -0.417
(log( Initial Output per Worker)) [0.515] [0.659] [0.553] [0.511] [0.531] [0.493] [0.615]

Exchange Rate Volatility  * Financial Development 0.852 0.811 0.763 1.029 0.635 1.353 0.628
[0.427]** [0.305]** [0.430]* [0.522]** [0.343]* [0.501]** [0.446]

 No. Observations 412 367 349 428 463 451 380
No. Countries 72 65 62 74 81 79 65
SPECIFICATION TESTS (P-Values)
 (a) Sargan Test: 0.37 0.47 0.65 0.19 0.24 0.15 0.48
 (b) Second Order Serial Correlation : 0.15 0.44 0.83 0.53 0.47 0.23 0.02

1970-2000

System GMM

System GMM
Non-overlapping 5-year averages

Note: The specification of the regression is identical to regression 3, Table 1. The coefficients for the other control variables - secondary Schooling, 
Inflation, Openness to Trade and Government Size - are not reported

Non-overlapping 5-year averages



Table A 7: Exchange Rate Regime, Regulation and Productivity Growth
Estimation: 2-step system GMM estimation with Windmeijer (2003) Small Sample Robust Correction
(Standard errors are presented below the corresponding coefficient)

Period:
Unit of observation:
Estimation Technique:

[7.1] [7.2] [7.3] [7.4] [7.5]

Financial Development 1.113 * 1.046 ** 1.141 ** 0.942 0.863 *
(private domestic credit/GDP, in logs) 0.594 0.441 0.562 0.571 0.511

Initial Output per Worker -0.640 -0.461 -0.749 * -0.556 -1.090 *
(log( Initial Output per Worker)) 0.515 0.374 0.448 0.651 0.622

Degree of Exchange Rate Flexibility (fld) 0.966 0.426 0.230 0.134 0.838
(Reinhart and Rogoff Clasisification) 0.930 0.576 0.815 0.823 0.512

fld*Overall Regulation -2.479 **
1.225

fld*Labor Regulation -1.528
0.912

fld*Product Regulation -1.577 **
0.668

fld*Regulation of Entry -1.024
0.867

fld*Bankruptcy Regulation (Closure) -2.233 **
1.075

Control Variables:
Education 1.033 * 1.294 ** 1.299 ** 1.292 * 1.916 *
  (secondary enrollment, in logs) 0.524 0.528 0.514 0.672 0.988

Trade Openness 0.824 1.217 1.081 1.088 0.363
  (structure-adjusted trade volume/GDP, in logs) 0.990 0.957 0.935 1.052 0.904

Government Burden -0.855 -1.071 -0.916 -1.842 0.083
  (government consumption/GDP, in logs) 0.973 0.980 0.890 1.314 0.951

Lack of Price Stability -2.846 * -3.354 ** -2.255 -2.598 -4.257 **
  (inflation rate, in log [100+inf. rate]) 1.637 1.380 1.520 1.742 1.598

Intercept 16.349 ** 3.168 16.658 ** 14.618 * 19.578 **
7.788 6.133 7.415 8.753 8.065

No. Countries / No. Observations 72/546 70/530 72/546 72/546 61/460

SPECIFICATION TESTS (P-Values)
 (a) Sargan Test: 0.44 0.45 0.52 0.47 0.67
 (b) Serial Correlation :
       First-Order 0 0 0 0 0
       Second-Order 0.335 0.389 0.233 0.292 0.331

** means significant at 5% and * means significant at 10%
Source: Authors' estimations

1961-2000
Non-overlapping 5-year averages

System GMM



Appendix B: List of Countries

Full 99 Countries Sample
Sample of  83 Countries Used in 

the  Regression Analysis Major Trade Partner Developing Economies
Algeria x x
Argentina x x x
Australia x x x
Austria x x
Bahrain x
Bangladesh x x
Belgium x x
Bolivia x x x
Botswana x x x
Brazil x x x
Burkina Faso x x x
Burundi x x
Cameroon x x
Canada x x
Central African Republic x x
Chile x x
China x x
Colombia x x
Congo, Dem. Rep. x x x
Congo, Rep. x x x
Costa Rica x x x
Cote d'Ivoire x x x
Denmark x x
Dominican Republic x x x
Ecuador x x x
Egypt, Arab Rep. x x  
El Salvador x x x
Ethiopia x x
Finland x x
France x x x
Gabon x x
Gambia, The x x x
Germany x x x
Ghana x x x
Greece x x x
Guatemala x x x
Haiti x x x
Honduras x x x
Hong Kong, China x
Hungary x
Iceland x x
India x x
Indonesia x x
Iran, Islamic Rep. x x x
Ireland x x
Israel x x
Italy x x x
Jamaica x x x



Japan x x x
Jordan x x  
Kenya x x x
Korea, Rep. x x  
Kuwait x
Liberia x x
Madagascar x x x
Malawi x x x
Malaysia x x
Mexico x x
Morocco x x
Nepal x x
Netherlands x x x
New Zealand x x
Nicaragua x x x
Niger x x x
Nigeria x x x
Norway x x
Pakistan x x
Panama x x x
Papua New Guinea x x x
Paraguay x x x
Peru x x
Philippines x x
Poland x
Portugal x x
Romania x
Rwanda x x
Saudi Arabia x x
Senegal x x x
Sierra Leone x x x
Singapore x x x  
South Africa x x x  
Spain x x x
Sri Lanka x x x
Sudan x x
Sweden x x
Switzerland x x
Syrian Arab Republic x x
Thailand x x
Togo x x x
Trinidad and Tobago x x x
Tunisia x x x
Turkey x x
Uganda x x x
United Kingdom x x x
United States x x x
Uruguay x x x
Venezuela, RB x x
Zambia x x x
Zimbabwe x x x



Appendix C: Definitions and Sources of Variables Used in Regression Analysis

Variable Definition and Construction Source
GDP per capita Ratio of total GDP to total population. GDP is in 1985 PPP-

adjusted US$. 
Authors' construction using Summers and 
Heston (1991) and The World Bank 
(2002).

GDP per capita growth Log difference of real GDP per capita. Authors' construction using Summers and 
Heston (1991) and The World Bank 
(2002).

Initial GDP per capita Initial value of ratio of total GDP to total population. GDP is 
in 1985 PPP-adjusted US$. 

Authors' construction using Summers and 
Heston (1991) and The World Bank 
(2002).

Output per worker Real GDP  per worker. Summers and Heston (1991).
Output per worker growth Log difference of real output per worker. Authors' construction using Summers and 

Heston (1991).
Initial Output per worker Initial value of Real GDP Chain per worker. Authors' construction using Summers and 

Heston (1991).
Degree of exchange rate 
flexibility

See Section 3.1 Reinhart and Rogoff (2001).

Education Ratio of total secondary enrollment, regardless of age, to the 
population of the age group that officially corresponds to that 
level of education. 

World Development Network (2002) and 
The World Bank (2002).

Private Credit Ratio of domestic credit claims on private sector to GDP Author’s calculations using data from IFS,
the publications of the Central Bank and
PWD. The method of calculations is based
on Beck, Demiguc-Kunt andLevine (1999).

Trade Openness Residual of a regression of the log of the ratio of exports and 
imports (in 1995 US$) to GDP (in 1995 US$), on the logs of 
area and population, and dummies for oil exporting and for 
landlocked countries.

Author’s calculations with data from 
World Development Network (2002) and 
The World Bank (2002).

Government Size Ratio of government consumption to GDP. The World Bank (2002).
CPI Consumer price index (2000 = 100) at the end of the year. Author’s calculations using data from IFS.

Inflation rate Annual % change in CPI. Author’s calculations using data from IFS.

Lack of Price Stability log(100+inflation rate). Author’s calculations using data from IFS.

Real Effective Exchange 
Rate

See Appendix A Author’s calculations using data from IFS 
and UN Trade Statistics

Real Effective Exchange 
Rate Volatility

See Appendix A Author’s calculations with data from IFS 
and UN Trade Statistics

Real Exchange Rate 
Overvaluation

See Appendix A Author’s calculations with data from IFS 
and UN Trade Statistics

Crisis dummy Number of years in which a country underwent a systemic
banking or a currency crisis, as a fraction of the number of
years in the corresponding period.

Author’s calculations using data from
Caprio and Klingebiel (1999), Kaminsky
and Reinhart (1998), and Gosh, Gulde and
Wolf (2000).



REGULATION INDEXES Each index measures the intensity of the regulatory system on
a scale from 0 to 1 (1 representing the heaviest regulation). In
order to be able to combine all components, Loayza, Oviedo
and Serven (2004) apply the following standarization formula
to each one of them:

Loayza, Oviedo and Serven (2004).

 higher values of X indicate heavier regulation

Overall Regulation Average score of entry, financial market, labor, trade, fiscal
burden, contract enforcement and bankrupcy regulation
measures.

Loayza, Oviedo and Serven (2004).

Product Market Regulation Average score of entry, financial market, trade, contract
enforcement and bankrupcy regulation measures.

Loayza, Oviedo and Serven (2004).

Labor Regulation Combines the percentage of workers that belong to a union,
the minimun mandatory conditions and the degree of hiring
and firing flexibility granted.

Loayza, Oviedo and Serven (2004).

Regulation of Entry Combines the number of legal steps required to register a new 
business with an indicator of the overall legal burden of 
registration and willingness of the government to facilitate the 
process and intervene minimally.

Loayza, Oviedo and Serven (2004).

Bankrupcy Regulation Regulation measures the efficiency of bankrupcy process by
combining the time and cost of insolvency, the enforcement of
priority of claims, the extent to which the efficient outcome is
achieved , and the degree of court involvement in the process.

Loayza, Oviedo and Serven (2004).

Period-specific Shifts Time dummy variables. Authors’ construction.

minmax

min

XX

XX
X i



APPENDIX D : DESCRPTIVE  STATISTICS

SAMPLE ANNUAL SUMMARY STATSITICS  (1960-2000)

Variable Observations Mean Std. Deviation Min Max  
Flexibility of Exchange Rate 3224 1.84 0.91 1.00 4.00
Private Credit/ GDP 3587 34.88 36.07 0.01 236.98
Ouput per Worker 3801 13277.66 18389.82 123.39 86957.22
Secondary Schooling 3974 46.83 31.91 0.82 140.10
Adjusted Openness to Trade 3377 0.00 0.57 -2.82 1.83
Rate of Inflation 3651 15.03 34.93 -49.81 553.91
Government Expenditures to GDP 3945 14.58 6.38 0.91 76.22
Dummy Banking or Currency Crisis 3403 0.09 0.29 0.00 1.00

SAMPLE ANNUAL CORRELATION (1960-2000)

Flexibility of 
Exchange Rate

Private
Credit/
GDP

Ouput per 
Worker

Secondary
Schooling

Adjusted
Openness
to Trade

Rate of 
Inflation

Government
Expenditures to 
GDP

Dummy
Crisis

Flexibility of Exchange Rate 1
Private Credit/ GDP 0.1834 1
Ouput per Worker 0.1041 0.7378 1
Secondary Schooling 0.1084 0.3208 0.4161 1
Adjusted Openness to Trade -0.0168 0.0874 -0.0715 0.1875 1
Rate of Inflation 0.174 -0.1975 -0.1756 -0.0657 -0.1229 1
Government Expenditures to GDP 0.0618 0.2812 0.438 0.3453 0.2383 -0.0788 1
Dummy Banking or Currency Crisis 0.0931 0.0649 -0.0723 0.0681 0.0644 0.0797 -0.0461 1

Average Monthly Volatility of  Real Effective 
Exchange Rate by Exchange Rate Regime*

regime full sample excluding outliers**
Fix 1.61 1.53
Peg 1.60 1.60

Managed Float 2.84 2.56
Float 2.59 2.59

Free Falling 7.35 5.38
*average by exchange rate regime of monthly volatility
monthly Volatility = standard deviation of change in RER computed over a year
**excluding the 1% upper tail of each distribution of monthly volatility

Average Annual Volatility (%) of  Real Effective Exchange Rate 
and Selected Aggregate Variables* 

Variable Full sample ithout free falling years
Volatility of  Real  Effective Exchange Rate 18.01 15.45
Volatility of Real Per Capita Output Growth 4.55 3.78
Volatility of CPI inflation 16.35 7.24
Volatility of Term of Trade Growth 10.65 9.71
Volatility of Fiscal Expenditures over GDP 9.93 8.06
Volatility of Trade Weighted Comodity Price Chan 7.59 7.53
* cross-sectional average of the standard deviation computed for each variable in each country over 1960-2000


