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F I G U R E  1 : I N F L A T I O N  V O L A T I L I T Y  A N D  O P E N N E S S , 1 9 7 1 - 2 0 0 0

Inflation Volatility 
N 1971-75 1976-80 1981-85 1986-90 1991-95 1996-00 

All 51 6.383 4.428 5.103 5.932 6.0258 3.737 
Developing 26 7.866 5.928 7.284 10.113 10.292 6.360 
Low-incomeb 9 8.410 6.813 6.907 12.527 13.321 6.721 
Primary Commodity 
Exportersa 5 6.185 5.688 5.253 7.968 8.139 2.744

       
Sub-Saharan Africa 6 7.609 6.625 8.867 15.145 16.106 6.982 
Latin America & Caribbean 13 8.170 6.338 7.456 11.365 11.621 8.072 
South Asia 3 8.514 6.292 4.237 3.270 2.663 3.991 
Middle East & North Africa 5 6.210 4.372 3.820 2.985 2.931 1.929 
East Asia & Pacific 6 7.132 2.894 5.302 2.626 1.617 1.439 
W. Europe & N. America 18 4.127 2.532 2.583 1.302 1.514 0.750 
Trade Openness        
All 51 60.008 69.389 69.319 69.230 74.558 73.497 
Developing 26 48.304 57.041 52.300 54.560 64.727 68.390 
Low-incomeb 9 42.554 49.477 42.810 42.705 51.650 54.657 
Primary Commodity 
Exportersa 5 51.643 59.707 53.051 55.026 66.184 72.654

       
Sub-Saharan Africa 6 50.079 56.049 47.777 47.755 57.753 58.737 
Latin America & Caribbean 13 50.138 59.228 52.272 56.778 65.157 67.067 
South Asia 3 30.0407 39.376 38.954 37.294 44.443 47.382 
Middle East & North Africa 5 66.069 76.911 77.684 76.970 83.871 79.457 
East Asia & Pacific 6 82.875 105.662 109.219 110.306 118.645 85.140 
W. Europe & N. America 18 65.850 72.149 78.774 75.194 74.685 82.523 

Notes: 

Inflation volatility is the standard deviation of annual percentage inflation at the quarterly frequency 

Regions defined on the basis of World Bank classifications. 
a. Based on the World Bank classification of fuel and non-fuel primary exporters. Major exports 

are those that account for 50 percent or more of total exports of goods and services from one 
category in the period  1988-92 (non-fuel primary exports: SITC 0, 1, 2, 4 and 68; fuel exports: 
SITC3)

b. The low income group is a sub-set of the developing country group and is based on World 
Bank classifications 

Trade openness is exports plus imports as a percentage of GDP 



F I G U R E  2 : C R O S S - C O U N T R Y  P L O T S  F O R  O P E N N E S S  ( X - A X I S )  A N D  I N F L A T I O N  
V O L A T I L I T Y  ( Y - A X I S )  F O R  E I G H T  5  Y E A R  W I N D O W S , 1 9 6 1 - 2 0 0  
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Notes: Openness (X-axis) is the log of exports plus imports as a percentage of GDP. Inflation volatility 
(Y-axis) is the log of one plus the decimal standard deviation of quarterly observations on the annual 
inflation rate. 
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T A B L E  1 : B A S I C  R E S U L T S

D E P E N D E N T  V A R I A B L E Inflation volatility (VINF)

 (1) (2) (3) (4) (5) (6)  
OLS WG GMM System System System 

VINFt-1  .737 
(4.13) 

.384 
(1.91) 

.530 
(2.36) 

.581 
(3.28) 

.729 
(2.82) 

.587 
(3.06) 

OPEN  -.021 
(2.58) 

-.056 
(2.51) 

-.124 
(1.94) 

-.086 
(2.34) 

-.111 
(1.03) 

-.104 
(2.48) 

POP       -.001 
(0.09) 

        
D I A G N O S T I C  T E S T S  ( P - V A L U E )

SERIAL CORR. TESTS         
   First-Order  0.632 0.113 0.017 0.000 0.001 0.005  
  Second-Order  0.196 0.017 0.762 0.658 0.579 0.826  
Sargan  - - 0.547 0.348 0.403 0.336  

Difference-Sargan statistics for column (4): VINF(0.20) OPEN(0.76) POP(0.34) 
NT  538 538 442 538 538 512  

I N S T R U M E N T S

VINF(t-2)  OPEN (t-2)  POP(t-2, t-3) 
Instruments for level equations : OPEN (t-1)  POP(t-2)

Notes: 
Estimates are based on a sample of 96 countries, with at least 3 time observations available for each country. 
Period dummies are included in all specifications (but are not reported) and are also part of the instrument set. 
Numbers in parentheses are absolute t-statistics based on robust standard errors. 

OLS denotes ordinary least squares, WG denotes within groups, GMM denotes 1-step generalised method of 
moments estimation of the first differenced equation and System denotes 1-step joint generalised method of 
moments estimation of the first differenced and levels equations.  

The Sargan and Difference-Sargan tests of over-identifying restrictions are based on 2-step GMM estimates in 
order to correct for heteroscedasticity and are asymptotically distributed as 2(n p), where n is the number of 
moment conditions and p is the number of parameters. The serial correlation tests are asymptotically distributed 
as N(0,1) under the null of no serial correlation. 
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T A B L E  3 : T H E R O L E  O F  T H E  E X C H A N G E  R A T E R E G I M E

D E P E N D E N T  V A R I A B L E Inflation volatility (VINF)

(1) (2) (3) (4) (5) (6) (7) (8) 

System System System System WG WG WG WG 

VINFt-1 .435 
(2.26) 

.426 
(2.29) 

.089 
(1.58) 

-.113 
(0.80) 

.261 
(2.22) 

.080 
(2.07) 

.269 
(2.26) 

.083 
(2.10) 

OPEN -.060 
(2.31) 

-.058 
(2.30) 

-.032 
(1.87) 

-.042 
(2.03) 

-.022 
(2.01) 

-.035 
(3.37) 

-.019 
(1.66) 

-.034 
(3.22) 

INF .624 
(10.30) 

.350 
(2.02) 

.615 
(11.40) 

.613 
(11.50) 

XRATE .004 
(0.38) 

-.030 
(0.59) 

-.009 
(1.89) 

 .019 
(3.30) 

.002 
(0.85) 

-.013 
(0.54) 

-.007 
(0.59) 

XRATE squared  .008 
(0.70) 

    .007 
(1.18) 

.002 
(0.69) 

        
D I A G N O S T I C  T E S T S (p-value)

SERIAL CORR. TESTS        
   First-Order 0.004 0.005 0.002 0.004 0.065 0.016 0.065 0.018 
  Second-Order 0.597 0.629 0.277 0.301 0.051 0.000 0.053 0.000 
Sargan 0.232 0.196 0.468 0.664 - - - - 
Diff-Sargan 0.580 0.570 - - - - - - 
NT 456 456 456 286 456 456 456 456 

I N S T R U M E N T S

VINF(t-2)   OPEN (t-2)  POP(t-2, t-3) INF(t-3) XRATE(t-2) 
Instruments for level equations : OPEN (t-1)  POP(t-2) INF(t-2) XRATE(t-1)

See notes to Table 1. 
Diff-Sargan tests the validity of the moment conditions based on XRATE. Columns (1) and (2) exclude the 
instruments for INF, since INF is not included in the explanatory variables in those regressions. Column (4) 
excludes the XRATE instruments because XRATE is not included in the explanatory variables in that regression. 



T A B L E  4 : S U B - S A M P L E A N A L Y S I S

D E P E N D E N T  V A R I A B L E Inflation volatility (VINF)

System GMM Estimates 

 (1) (2) (3) (4) (5) (6) (7) 

 Extreme obs 
omitted 

Good
data

Low
debt

No inflation 
targeters 

Min  IMF 
intervention

Non-
OECD

OECD

VINFt-1  .022 
(0.31) 

.075 
(1.05) 

-.038 
(0.62) 

.072 
(0.75) 

.069 
(1.10) 

-.63 
(0.87) 

.162 
(1.17) 

OPEN  -.042 
(2.17) 

-.029 
(2.07) 

-.041 
(2.10) 

-.040 
(2.02) 

-.047 
(2.08) 

-.059 
(2.47) 

-.010 
(1.33) 

INF  .425 
(7.28) 

.629 
(9.98) 

.432 
(3.99) 

.619 
(7.48) 

.478 
(6.64) 

.634 
(10.10) 

.179 
(1.67) 

        
D I A G N O S T I C  T E S T S (p-value)

SERIAL CORR. TESTS         
   First-Order  0.000 0.086 0.007 0.001 0.002 0.000 0.074 
  Second-Order  0.568 0.227 0.907 0.265 0.792 0.271 0.612 
Sargan  0.483 0.324 0.161 0.678 0.572 0.794 1.000 
NT  478 353 402 413 452 376 154 

I N S T R U M E N T S

VINF(t-2)   OPEN (t-2, t-3)  POP(t-2, t-3)  INF(t-3) 
Instruments for level equations : OPEN (t-1)  POP(t-2) INF (t-2)  

See notes to Table 1. 
The instrument set varies slightly across columns. Col (2) omits OPEN(t-2) and POP (t-2). Col (6) omits OPEN(t-3) and 

POP (t-2). Col (7) omits OPEN (t-3), POP(t-3) and OPEN (t-1) but includes RGDP (t-1).



T A B L E  5 : V A R Y I N G  T H E  D A T A F R E Q U E N C Y

D E P E N D E N T  V A R I A B L E Inflation volatility (VINF)
System GMM Estimates 

(1) (2) (3)  
Measure volatility 
using annual data 

Quarterly data and 
eight year windows 

Quarterly data and 
three year windows 

VINFt-1  -.116 
(1.21) 

.053 
(0.21) 

.052 
(0.95) 

OPEN  -.053 
(2.07) 

-.103 
(2.74) 

-.069 
(2.63) 

INF  .593 
(7.72) 

.494 
(3.07) 

.551 
(4.16) 

D I A G N O S T I C  T E S T S (p-value)
SERIAL CORR. TESTS      
   First-Order  0.002 0.724 0.069  
  Second-Order  0.213 0.800 0.690  
Sargan 0.546 0.549 0.576  
NT 538 272 967  

I N S T R U M E N T S

VINF(t-2)  OPEN (t-2, t-3)  POP(t-2, t-3)  INF(t-3) 
Instruments for level equations : OPEN (t-1)  POP(t-2)  INF(t-2)

See notes to Table 1. 
Column (1) excludes POP (t-2) from the instrument set. 



T A B L E  6 : P R O B I N G  D E E P E R  F O R  P O S S I B L E  C H A N N E L S

D E P E N D E N T  V A R I A B L E Inflation volatility (VINF)

System GMM Estimates 

(1) (2) (3) (4) (5) (6) (7) (8) 

VINFt-1 .032 
(0.61) 

-.016 
(0.36) 

.020 
(0.41) 

-.002 
(0.96) 

.014 
(0.26) 

-.026 
(0.60) 

.007 
(0.15) 

-.011 
(0.25) 

OPEN -.040 
(2.05) 

-.027 
(1.60) 

-.018 
(1.14) 

-.015 
(1.05) 

-.048 
(2.38) 

-.032 
(1.83) 

-.025 
(1.58) 

-.019 
(1.33) 

INF .500 
(8.15) 

.424 
(5.09) 

.491 
(9.51) 

.423 
(5.70) 

.516 
(8.79) 

.436 
(5.20) 

.500 
(9.65) 

.430 
(5.81) 

VMON  .304 
(1.96) 

 .224 
(1.71) 

 .290 
(1.92) 

 .218 
(1.72) 

VTOT   .239 
(2.55) 

.193 
(2.45) 

  .351 
(1.78) 

.188 
(2.42) 

VOL     .500 
(2.31) 

.196 
(1.14) 

.222 
(2.43) 

.135 
(0.84) 

        
D I A G N O S T I C  T E S T S (p-value)

SERIAL CORR. TESTS        
  First-Order 0.001 0.000 0.001 0.001 0.001 0.000 0.001 0.001 
 Second-Order 0.708 0.562 0.835 0.677 0.369 0.493 0.641 0.626 
Sargan 0.546 0.964 0.694 0.990 0.739 0.985 0.856 0.999 
Diff-Sargan - 1.00 0.76 - - - - - 
NT 344 344 344 344 344 344 344 344 

I N S T R U M E N T S

VINF(t-2 t-4) OPEN(t-2) POP(t-2, t-4) INF(t-3 t-4) VMON(t-2, t-4) VTOT(t-2) VOL(t-2) 
For level equations : OPEN (t-1)  POP(t-2) INF(t-2) VMON (t-1) VTOT(t-1)

See notes to Table 1. 
Instruments for mean inflation, monetary volatility, terms of trade volatility and output volatility are used only 
in equations in which those terms are included in the regressors. 



T A B L E  7 : A C L O S E R  L O O K  A T  T H E  I N T E R M E D I A T E  C H A N N E L S  

D E P E N D E N T  V A R I A B L E Inflation volatility (VINF)
System GMM Estimates 

(1) (2) (3) (4) 
Dependent variable VMON VMON VTOT VTOT 
OPEN  -.067 

(2.02) 
-.053 
(2.18) 

-.134 
(2.82) 

-.070 
(1.96) 

VMONt-1  .138 
(1.66) 

-.058 
(0.89) 

VTOTt-1    .004 
(0.04) 

-.032 
(0.40) 

MON   .422 
(3.95) 

TOT     .454 
(2.93) 

VOL   .487 
(1.18) 

 .432 
(1.32) 

RGDP   .006 
(0.48) 

 .009 
(0.45) 

POP*RGDP   -.015 
(1.45) 

 -.029 
(1.48) 

GROWTH   -1.119 
(1.92) 

 .143 
(0.34) 

BMP   -.053 
(1.53) 

 .069 
(1.71) 

D I A G N O S T I C  T E S T S (p-value)
SERIAL CORR. TESTS      
   First-Order  0.008 0.002 0.000 0.000 
  Second-Order  0.450 0.324 0.524 0.409 
Sargan 0.735 0.890 0.203 0.749 
NT 376 326 466 421 

I N S T R U M E N T S

VMON(t-2,t-3) VTOT(t-2,t-3)  OPEN (t-2,t-3)  POP(t-2, t-3) 
For level equations : OPEN (t-1)  POP(t-2)  VMON(t-1)  VTOT(t-1)

See notes to Table 1. 
Columns (2) and (4) use the second lags of each of the extra variables included in those equations as additional 
instruments for the first differenced equations. Columns (3) and (4) use POP(t-1) rather than POP(t-2).



A P P E N D I X  T A B L E S

T A B L E  A 1 : A L T E R N A T I V E  M E A S U R E S  O F  O P E N  A N D  V I N F

D E P E N D E N T  V A R I A B L E Inflation volatility (VINF)
System GMM Estimates 

(1) (2) (3)  
Dependent variable is 

ln sd(100inf) 
Dependent variable 

is sd(ln (1+inf)) 
Openness is the 

import share in GDP 
VINFt-1  .255 

(2.67) 
.064 

(0.75) 
-.015 
(0.25) 

OPEN  -.559 
(2.44) 

-.038 
(2.42) 

-.037 
(2.03) 

INF  .708 
(6.94) 

.312 
(7.71) 

.640 
(12.20) 

D I A G N O S T I C  T E S T S (p-value)
SERIAL CORR. TESTS      
   First-Order  0.000 0.000 0.000  
  Second-Order  0.290 0.387 0.219  
Sargan 0.177 0.360 0.386  
NT 530 538 538  

I N S T R U M E N T S

VINF(t-2)  OPEN (t-2, t-3)  POP(t-2, t-3)  INF(t-3) 
For level equations : OPEN (t-1)  POP(t-2)  INF(t-2)

See notes to Table 1. 



T A B L E  A 2 : C O N T R O L S  N O T  C O N S I D E R E D  I N  T H E  M A I N T E X T

D E P E N D E N T  V A R I A B L E Inflation volatility (VINF)

System GMM Estimates 

(1) (2) (3) (4) (5) (6) (7) (8) 

VINFt-1 -.025 
(0.26) 

.007 
(0.10) 

.005 
(0.07) 

-.033 
(0.50) 

.044 
(0.79) 

-.004 
(0.07) 

.004 
(0.06) 

-.055 
(0.63) 

OPEN -.029 
(1.86) 

-.061 
(2.64) 

-.063 
(2.86) 

-.038 
(1.94) 

-.039 
(2.25) 

-.044 
(2.10) 

-.033 
(1.97) 

-.061 
(2.33) 

INF .614 
(8.60) 

.604 
(9.98) 

.608 
(10.60) 

.618 
(10.40) 

.545 
(9.63) 

.628 
(10.90) 

.614 
(9.58) 

.640 
(7.56) 

PRIVY -.004 
(0.22) 

     

FDI  -.003 
(0.01) 

    

CAP FLOWS   .001 
(0.14) 

   

PCI    .012 
(0.28) 

    

GOV     .018 
(0.82) 

CLIM VOL      -.0829 
(0.66) 

AGRI       -.002 
(0.30) 

MANUF        -.045 
(1.16) 

D I A G N O S T I C  T E S T S (p-value)
SERIAL CORR. TESTS        

   First-Order 0.001 0.004 0.005 0.001 0.001 0.000 0.002 0.001 
  Second-Order 0.359 0.148 0.110 0.215 0.497 0.249 0.481 0.252 
Sargan 0.344 0.514 0.671 0.348 0.552 0.462 0.121 0.377 
Diff-Sargan - 0.790 0.300 0.620 0.910 0.280 0.052 0.330 
NT 497 408 372 536 513 487 474 383 

I N S T R U M E N T S

VINF(t-2)  OPEN (t-2,t-3)  POP(t-2,t-3)  INF(t-3) 
For level equations : OPEN(t-1)  POP(t-2)  INF(t-2)

See notes to Table 1. 
Each column uses the second lag of the additional regressor included in that equation as an instrument for the first 
differenced equation. Column (1) adds an extra lag of each variable to the instruments used for the first differenced 
equations and drops POP(t-2) from the instruments for the levels equations. Column (7) uses the fourth lag of agriculture 
in the instruments because the second lag led to a rejection on the Difference-Sargan test. Column (8) omits POP(t-2) from 
the instruments. 


