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Figure 2. Net Foreign Reserves and Net Domestic Credit Changes of Central Bank 
(4 quarter changes relative to stock of reserve money lagged 4Q, in percent)  

  
Panel C: Selected Latin American Countries 
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Note: positive values correspond to foreign reserve inflows or domestic asset increases. 
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Figures 3.  Sterilization Coefficients from 40-quarter Rolling Regressions 
 

Panel A: Selected Asian Countries 
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Figures 3. Sterilization Coefficients from 40-quarter Rolling Regressions 
 

Panel B: Other Selected Asian Countries 
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Figures 3.  Sterilization Coefficients from 40-quarter Rolling Regressions 
 

Panel C: Selected Latin American Countries  
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Note: Plots report coefficient estimates from regression of change in central bank domestic credit on 
change in foreign reserves (defined as 4 quarter changes relative to stock of reserve money 
lagged 4 quarters) and nominal GDP growth (with one standard error bands). Coefficient 
observations correspond to calendar date of 40th quarter of rolling sample period.  
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Figure 4. Coefficient of Variation of Sterilization Coefficients 
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Note: Calculations based on coefficient estimates from regression of central bank net domestic credit 
on foreign reserve change and nominal GDP growth for countries in Asia (China, Indonesia, Korea,  
Malaysia, Pakistan, the Philippines, Singapore, Thailand) and Latin America (Argentina, Brazil, 
Chile, Colombia, Mexico, Peru). Coefficient observations correspond to calendar date of 40th quarter 
of rolling sample period. 
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Figure 5a.  China Central Bank and and U.S. Treasury 1-Year Interest Rates (in percent) 
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Figure 5b. Asian Bond Spreads over U.S. Treasury 1-Year Interest Rates (in percent) 
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Appendix Figures.  Sterilization Coefficients from Alternative Rolling Regressions 
 

Panel A: Selected Asian Countries 
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Appendix Figures.  Sterilization Coefficients from Alternative Rolling Regressions 
 

Panel B: Other Selected Asian Countries 
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Appendix Figures.  Sterilization Coefficients from Alternative Rolling Regressions 
 

Panel C.  Selected Latin American Countries 
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Note: Coefficient estimates from  regression of the change in central bank domestic credit assets on the change in net 
foreign reserves (scaled by lagged reserve money) and nominal GDP growth. Solid line corresponds to regressions using 
(nonoverlapping) quarterly observations of 1 quarter changes with lagged dependent variable and quarterly dummies as 
explanatory variables. Dots correspond to regressions using (nonoverlapping) yearly observations of 4 quarter changes 
(from Q2 of each year). Coefficient observations correspond to calendar date of 40th quarter or 10th year of rolling 
sample period. 
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Model Appendix  

This Appendix analyzes the costs of sterilization by formulating a model of the 

determinants of the substitutability between domestic and foreign bonds as characterized by the 

marginal increase in the interest rate differential associated with reducing the share of foreign 

bonds in private portfolios.   

We consider a country where agents face financial repression and uncertainty about 

domestic price inflation, currency depreciation, and tax rate on returns.  The real yield to 

domestic residents to holding domestic and foreign bonds (B, B*) are   

r i π= − ,             (A1) 

 * * *r i e t π= + − − ,             (A2) 

where i, i* denote nominal interest returns, π  is the domestic inflation rate, e is the depreciation 

rate of domestic currency, and t* is the tax on returns to holding foreign assets, reflecting the 

realized costs of financial repression; π , e, and t* are all stochastic.  The tax rate t* reflects the 

de-facto degree of financial repression, which may include regulations inhibiting or penalizing 

the holding of foreign assets.   

We assume agents are risk averse, with mean variance preferences: 

[ ] 2, ; (1 ) (1 ) (1 *)WU U E W W s r s W rσ⎡ ⎤= = + + − +⎣ ⎦ .     (A3)  

The expected real yield differential can be solved as  

 [ ] [ ] 2
*

** r r
BE r E r
W

θσ γ−
⎛ ⎞− = −⎜ ⎟
⎝ ⎠

       (A4) 

where    
2

, * * 2 2 22
* * , * *2

1*

2
; ; 2 .r r r r r

r r r r r r r r
r r

U W
U

σ ρ σ σ
γ θ σ σ σ ρ σ σ

σ −
−

−
= = − = + −  

Hence, sterilized intervention that reduces the share of foreign assets in the private 

portfolio, * /B W , increases the expected interest rate differential, [ ] [ ]*E r E r− , by the degree of 

risk aversion times the variance of the real interest rate differential, 2
*r rθσ − .   

The variables π , e, and t* are all stochastic. Specifically, we denote by ' ,k ka ε  the 

constant and the shock associated with variables k,    k = π, e, t*  as   
' '; ;e ea e aπ ππ ε ε= + = +  *

* '
tt

t a ε= + .   

We further assume (i) expected domestic inflation and the depreciation rate are correlated, (ii) 

shocks are zero mean and may be correlated and (iii) there are two types of agents ( ,i l h= ), with 

differential costs of holding foreign assets potentially different degree of risk aversion, with the 

“favored” type i l=  having a low t*, implying   
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( )* *; ; * , , ,e e i t t h la e e a t c a i l h c cπ ππ ε ε ε= + = + = + = >  

where *[ ] [ ] [ ] 0e tE E Eπε ε ε= = = . 

Noting that * * *r r i i t e− = − + − , it follows that  

 
* * *

2 2 2 2 2 2
* * *, * ,2 ( ) 2

t t e t e er r t e t e t e i ic cε ε ε ε ε εσ σ σ ρ σ σ σ ρ σ σ σ− = + − = − +  .    (A5) 

Consequently,  

 ( )* * *

2
2*

,2
t t e t e

r r
i

i

d c
dc ε ε ε ε ε
σ

σ ρ σ σ− = −        (A6) 

We presume that the correlation between depreciation and the financial repression tax is positive, 

i.e. 
* , 0

t eε ερ > (see Giovannini and De Melo, 1993).  

Expression (A6) implies that a higher correlation between the exchange rate depreciation 

rate and financial repression tax reduces the cost of sterilization.  This effect is larger the greater 

is the extent of financial repression (i.e., the higher is c, and the greater is the share of agents 

facing higher c).  In the limiting case when the correlation approaches 1, it follows that *t ekε ε≅ , 

where  k  is a constant, and     

 
*,

2 2 2
* 1 (1 )

et er r ic k ερσ σ− →⎯⎯⎯→ − .        (A7) 

Consequently, the ability to sterilize depends on imperfect substitutability of assets in a world where 

the costs of trading assets varies systematically across agents (due to possible scale effects) and 

across asset classes (due to varying liquidity and risk characteristics).  Policies fostering greater 

domestic financial repression also reduce the costs of sterilization.  This suggests that countries able 

and willing to engage in greater financial sterilization will be able to sustain the policy configuration 

of reserve hoarding and sterilizing for a longer period of time.   




