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ABSTRACT

Credit market conditions play a key role in propagating shocks in middle income countries

(MICs). In particular, shocks to the spread between domestic and international interest rates have

a strong effect on GDP, and an even stronger effect on domestic credit. This strong credit

channel is associated with a sharp sectorial asymmetry: the output of the bank-dependent

nontradables (N) sector reacts more strongly than tradables (T) output. This asymmetry, in turn,

is associated with a strong reaction of the real exchange rate --the relative price between N and T

goods. 

We present a model that reconciles these facts and leads to a well specified estimation

framework. From the equilibrium we derive structural VARs that allow us to identify shocks to

credit market conditions and trace their effects on the economy. We estimate these structural

VARs for a group of MICs and find evidence of a strong credit channel. We argue that at the

heart of the MIC credit channel are a deep asymmetry in financing opportunities across N and T

sectors, and a severe currency mismatch. This makes movements in the real exchange rate the

driving element in the amplification of shocks. Finally, we show that the model's key

assumptions are consistent with evidence gleaned from both firm level and aggregate data.
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Dependent Variable: Real Credit Growth 
 

 (1) (2) (3) (4) 
1/Real exchange rate 0.370*** 0.356*** 0.212* 0.216** 
 (0.074) (0.089) (0.112) (0.106) 
N/T output ratio 0.294*** 0.387*** 0.241* 0.290** 
 (0.109) (0.127) (0.139) (0.137) 
Interest rate spread  -0.002** -0.071*** -0.063*** 
  (0.001) (0.021) (0.020) 
Investment   0.306*** 0.219*** 
   (0.107) (0.078) 
Consumption   -0.228  
   (0.263)  
Deficit   0.614** 0.591** 
   (0.249) (0.259) 
Net exports   0.000  
   (0.001)  
Adj. R2 0.211 0.180 0.363 0.376 
# countries 30 26 25 25 

 
Note:. The table reports the regression results from a model with random 
effects. Standard errors are reported in parentheses; * indicates significance at 
the 10 percent level, ** indicates significance at the 5 percent level and *** 
indicates significance at the 1 percent level.  
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Dependent Variable: Real Credit Growth 
 

 (1) (2) (3) (4) 
1/Real exchange rate 0.398*** 0.374*** 0.258** 0.234** 
 (0.081) (0.053) (0.119) (0.113) 
N/T output ratio 0.273*** 0.295*** 0.198 0.283* 
 (0.081) (0.040) (0.151) (0.146) 
Interest rate spread  -0.002 -0.073*** -0.064*** 
  (0.001) (0.022) (0.021) 
Investment   0.324*** 0.203** 
   (0.112) (0.083) 
Consumption   -0.390  
   (0.282)  
Deficit   0.617** 0.583** 
   (0.295) (0.294) 
Net exports   0.000  
   (0.001)  
Adj. R2 0.155 0.143 0.317 0.376 
# countries 30 26 25 25 

 
Note:. GLS regression results from a model with fixed effects. Standard 
errors are reported in parentheses; * indicates significance at the 10 percent 
level, ** indicates significance at the 5 percent level and *** indicates 
significance at the 1 percent level.  
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a)  Real Appreciation     b) Credit/GDP  
 

 
 
c)  N-to-T Output Ratio    d) Interest Rate Spread  

 
 
e)  Investment/GDP     f) Consumption/GDP  

 
 
Note: The figures show the average behavior of the respective variable, across 39 countries around twin currency 
and banking crises during the period 1980-1999. Index t in the figures refers to the year during which a twin 
crisis takes place. The figures are the visual representations of the point estimates and standard errors from 
regressions in which the respective variable in the graph is the dependent variable, regressed on time dummies 
preceding and following a crisis. The panel data estimations include fixed effects and use a GLS estimator. The 
heavy line represents the average deviation relative to tranquil times. The thin lines represent the 95% 
confidence interval. 
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Panel (a): Middle Income Countries

Note: The lines trace the accumulated average response of 8 countries to a one-standard deviation shock.
Calculations are based on three-variable VARs  including the spread, credit and GDP. Each VAR is estimated
from quarterly data in growth rates, allowing for 2 lags and  a time trend.

Panel (b): High Income Countries

Note: The lines trace the accumulated average response of 3 countries to a one-standard deviation shock.
Calculations are based on three-variable VARs, specified as in panel (a).
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Panel (c): Mexico vs. USA 
 

Mexico        USA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: The lines trace the accumulated response of Mexico and the USA to a one-standard deviation shock. 
Calculations are based on three-variable VARs, specified as in panel (a). Finite sample critical values are 
generated by 1000 Monte Carlo replications. 
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Panel (a): Middle Income Countries

Note: The lines trace the accumulated average response of 8 countries to a one-standard deviation shock.
Calculations are based on three-variable VARs  including the spread, credit and N/T. Each VAR is estimated
from quarterly data in growth rates, allowing for 2 lags and  a time trend.

Panel (b): High Income Countries

Note: The lines trace the accumulated average response of 3 countries to a one-standard deviation shock.
Calculations are based on three-variable VARs, specified as in panel (a).

Spread Credit

Spread GDP

-0.0600

-0.0400

-0.0200

0.0000

0.0200

0.0400

0.0600

1 2 3 4 5 6 7 8 9 10

-0.0600

-0.0400

-0.0200

0.0000

0.0200

0.0400

0.0600

1 2 3 4 5 6 7 8 9 10

Spread N/T

Spread Credit

Spread N/T

Spread Credit

'�



Panel (c): Mexico vs. USA 
 
 

Mexico        USA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: The lines trace the accumulated response of Mexico and the USA to a one-standard deviation shock. 
Calculations are based on three-variable VARs, specified as in panel (a). Finite sample critical values are 
generated by 1000 Monte Carlo replications. 
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Panel (a): Middle Income Countries

Note: The lines trace the accumulated average response of 8 countries to a one-standard deviation shock.
Calculations are based on three-variable VARs  including the spread, 1/p and GDP. Each VAR is estimated from
quarterly data in growth rates, allowing for 2 lags and  a time trend.

Panel (b): High Income Countries

Note: The lines trace the accumulated average response of 3 countries to a one-standard deviation shock.
Calculations are based on three-variable VARs, specified as in panel (a).
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Panel (c): Mexico vs. USA 
 

Mexico        USA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: The lines trace the accumulated response of Mexico and the USA to a one-standard deviation shock. 
Calculations are based on three-variable VARs, specified as in panel (a). Finite sample critical values are 
generated by 1000 Monte Carlo replications. 
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Panel (a): Middle Income Countries

Note: The lines trace the accumulated average response of 8 countries to a one-standard deviation shock.
Calculations are based on three-variable VARs  including the spread, 1/p and N/T. Each VAR is estimated from
quarterly data in growth rates, allowing for 2 lags and  a time trend.

Panel (b): High Income Countries

Note: The lines trace the accumulated average response of 3 countries to a one-standard deviation shock.
Calculations are based on three-variable VARs, specified as in panel (a).
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Panel (c): Mexico vs. USA 
 
 

Mexico         USA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: The lines trace the accumulated response of Mexico and the USA to a one-standard deviation shock. 
Calculations are based on three-variable VARs, specified as in panel (a). Finite sample critical values are 
generated by 1000 Monte Carlo replications. 
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N-Sector T-Sector
Small 68 % 32 %
Large 33 % 67 %

Source: World Business Environment Survey (WBES),
2001.
Note: “small” corresponds to firms with up to 200
employees.

)
 ��(�� ������ &����%�������

4��� �� ���	��
 �������� �� 
�� 
�� $�� ��	
��
���	 
��
 ������� 
�� �������
���
�������	�* 	�	
���� ������
��	 ��� �	����
��� �������� �����
���
��	�6<

+�����	�
� ,
����
�� -����	��
	
�� +����� %��	���
�� �	� ��� ��� ��
� ���� � ���� �� '<22 ���	 �� 
�� ���� /�	���		

6������� #����� �� 
�� ���� /��$ &�/6#� A((�)� �
 �����	 A2 ��
 �� ���
	���� �� '@ >�"	�73 ��� 	����� ��		���	 ���	 ��������� 
� 
���� 	�8� ����
����� �
��� 
����	� ���	 ���� �	$�� ���
��� �� ��
 
��� �0���
� #���� 
�� 	����
�� �-��
��
 �� 
�� ����� �� �0���
 ���	 �	 ����
�� 
��� 
��
 �� ���-�0���
 ���	�
�� ����
��� �0���
��	 ��
� �-	��
�� ���	 ��� ���-�0���
��	 ��
� �-	��
�� ���	�
H	��� 
��	 ��		����
��� �� ��� 	�� �� ���� 9�� 
��
 � ��,���
� &�< ������
) ��
	�� ��� ������ ���	 �����	 
� 
�� �-	��
��� ���� � ��,���
� &�2 ������
) ��
���� ���	 �����	 
� 
�� �-	��
���74

7���	 ���� �	� �	$�� 
� ���$� �� � 	��� ���� � 
� 1� ��� ���� �� �� ��	
���
�������� ��	 
� ������� 
���� ��	���		� �� �	� 
�� ��	���	 ���� 
��	 	����� 
�
�	
���
� �� ������� �����
 ���� 
� �		�		 ���
��� 
���� �0�	
	 �� �	����
�� ��

6<�� � �������	 ���	���� �� ���	��
 �������� �� 
�� �0�	
���� �� �������� ��	��
��� �
 �	
������� ���� 
�� ��
���	 ���� �����	
�

73:����
���� /��8�� "���� "8��� 5������� 6������� 6���
� 6	
����� 4������� ������	���
.�
������� >�0���� >���	���  ����  ��������	�  �����  ��
���� 5�		��� #���$��� #�������
#��
� :������ #����� #������ �������� ���$��� ����	��� H������ ��� !���8���� #���%��
��� ����� &A((�) ��	����� �� ��
�� 
��	 ��
� ��	�� �
 �	 ������� ���� 
�� ���� /��$ �
*
�

�*LL�����������$����L���0
L��	�����	L�		�		-���		�����-�
��
�

74����� ��� 	��� ���� ���	 �� 
�� �-	��
��� 	��� �	 �
��
��	� 4������� �� ��	
 ����
���	

��� �����	��
 � 	�� 	���� �� 
�� �-	��
�� ���	 �� 
�� 	������

'@



�������� �����
���
��	 ����		 
�� � ��� �-	��
��	�75 c76

�� ����
� � ����� ������� ��� 
�� ��	-��-�� ��	��� M�� ��� �0���
+N :
	��������
 ��	�
��� ������
�� �� 
�� ����� ������
�	 
��
 �-	��
�� ���	 �����
�

�� ����		 
� ������ �	 � 	��������
� ����� ��	
��� 
� ������� 
���� ��	���		

��� �-	��
�� ���	 ��� ���� 9�A �����
	 
�� �����		��� ��	�
	* �����		��� � �	

�� ��	�� �����		��� ����� �� �����		 
�� ��������� �����
 ���	
����
	 �� 
�� �-
	��
�� ������ 5����		��� A ������	 
�� �-#��
�� �� � ������� 
��
 ���	���	

�� ������
��� �� ��
��
 
��
 �	 �0���
�� ����� �0���
��	� 5����		��� ' �����
	

�� ��	�
	 �� � �����		��� 
��
 ��%����
��
�	 ��
���� 	�� ��� ���� �-���	� ���
������	 
�� ��� �� 
�� ��� ��� 
�� 	���� �� ���������
 ���
�����
��� �	 ���
��
�������	�

�� � �����		���	 �� ��� 
��
 
���� �	 � 	��������
 ��%������ ��
���� �0���
��	
��� ���-�0���
��	 �� 
���� �����
��� �� �������� �	 �� ��	
��� ��� ������� 
����
��	���		�	� ��� �

�� �����
� 
�� ��	
��� 
� �� ���� 	������ 7��
��������
�� ��� 
��
 ����� �0���
��	� 
�� ����� 
�� 	���� �� �0���
	 �� ��
��
� 
�� �		
	��������
 �	 �������� ������ 
� �� �	 �� ��	
��� ��� ������� � ��	���		� ��
�	� ��� 
��
 ���� ���	 ���� ��	��� ����		 
� �������� 
��� ������� ���	� ���
	��� �	 
��� ��� ���	 ��
� � ���� ���������
 ���
�����
���� ���� �� 
�� ���
��
�������	� �������� �����
�	 
�� ��� �� 
�� �0���
��	L���-�0���
��	 ������
���

75�� �	
���
� ������� �����
 �����		���	 �� 
�� ������� �����

��l � �
3
� �

4
�� !"# � �

5
�$� � �

6
$!% � &

4
�4l � ���� &q�ql � �l�

��'�' �l �

����
���

� �� ��l � �4
A �� �4 � ��l � �5
' �� �5 � ��l � �6
1 �� �7 � ��l

����
��� �

� � ��� ��� �� !"# �	 ��
��� � ����� 
��
 
�$�	 
�� ���� �� � �� 
�� ��� ���	 ��
 �0���
�
�� �
 �	 
�� 	���� �0���
	 �� ��
��
 ����� �0���
��� ���	� $!% ���
��	 ��� ���������

���
�����
��� �� 
�� ���� �$� ����
�	 
�� ���� � ��� ��	 �	
���	��� ��� �4����q ��� ����
��
������	� ��� ��������
 �������� �� ���
���	 
�� ���$��� �� 
�� 	�����
� �� �� ��	
��� ���
������� � ��	���		� �	 ��������� �� 
�� ���	� ��� ��	
���	 ���	������ ��� ��������� ���
���
��� 
�� �0������ ��
�� ��� 
��� � �	 ��
 �����
� ��	����� ��� 
�� � ������
��	 ��� �	
���
��

���
��� ��
� �

3
����

6
��� &

4
���&q1

76�� �	� 
�� 	��� �������� �	 #���%�� ��� ����� &A((�)� ��� ������� 	�� ��� ���� ���	
��
� ��	���
 
� �������� ���	
����
	 �	 �� �	 �
��� ������
��	 �� ����������� ���� ��� 
��

	�� ���	 ��� ���� ���	
�������

1(



���� 9�A* :	����
��� 7�������� E����
���
��	
 

Dependent variable: Answer to the question 
“is financing a major obstacle to running your business?” 

 
 (1) (2) (3) 
N-sector firms 0.175*** 

(0.039) 
  

Share of exports  -0.003*** 
(0.001) 

 

NL   0.265*** 
(0.051) 

NS   0.094* 
(0.053) 

Age   -0.000 
(0.001) 

Government share   -0.004*** 
(0.001) 

 
Note: This table reports regression results of ordered probit regressions, 
specified with a constant and with country dummies. The answer to the 
question “is financing a major obstacle to running your business?” is 
evaluated on a scale from 1 to 4. The independent variable in regressions 1 
and 3 is a dummy that is equal to one for N sector firms and zero otherwise. 
In regression 2, it is the share of exports among T-sector firms. In regression 
3, NL = Non tradable and large, NS = Non tradable and small, the age of the 
firm, and the share of government participation. Standard errors are reported 
in parentheses; * indicates significance at the 10 percent level, ** indicates 
significance at the 5 percent level and *** indicates significance at the 1 
percent level. 
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Dependent variable: Interest rate spread 
 

 (a) MIC 8 (b) Group of 39 
 (1) (2) (3) (4) 
LB j,t-1 2.559*** 1.330 0.723** -0.188 

 (0.930) (0.875) (0.348) (0.485) 
Dj,t*LB j,t-1  3.849***  2.833*** 

  (1.131)  (1.007) 
Adj. R2 0.531 0.636 0.631 0.634 
N 74 74 244 244 

 
Note: The table shows the estimates of the panel regression in (5.1). 
The lending boom dummy, LB, is equal to one, if the growth rate of 
real credit has been larger than 10 percent on average for the past two 
years. The crisis dummy, D, indicates that a twin crisis occurred in t or 
t+1. The regressions are estimated with fixed effects, using a GLS 
estimator. Standard errors are reported in parentheses; * indicates 
significance at the 10 percent level, ** indicates significance at the 5 
percent level and *** indicates significance at the 1 percent level.  
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 Assets 
 Loans to Non-

tradables1 
Loans to 
Tradables2 

Argentina (95) 67.13 32.9 
Chile (85) 60.1 39.9 
Korea (97) 74.85 25.1 
Mexico (95) 66.0 33.9 
Peru (96) 59.2 40.8 
Thailand (97) 66.5 34.5 
Turkey (93) 34.04 66.0 

 
Sources:  See appendix.  

 
Notes: 1) N-Sectors: Construction, Real Estate Business, 
Infrastructure, Services, Personal Consumption, Commerce, 
Wholesale and Retail, Housing, Electricity-Gas-Water, 
Restaurants, Hotels, Transportation, Small firms. 2) T- 
Sectors: Mining, Quarrying, Industry, Agriculture, Forestry; 
Industrial Sector, Foreign entities, Primary Production, 
Imports, trade, Large, Other 3) including consumption or 
Housing credit. 4) only consumption credit is N 5) N is 
proxied by small, T is proxied by large firms. 
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 Liabilities Assets Foreign currency 
coverage of assets 

Currency 
Mismatch 

 (a) (b) (c) (d) (e) 
 % of foreign 

currency 
liabilities 

Loans to 
Tradables 

Export/ 
output 

(b)*(c) (a)/(d) , 
(lower bound3) 

Argentina (95) 35.0 32.9 0.30 9.8 3.57 
Chile (83) 46.7 39.91 0.28 11.2 4.17 
Korea (97) 17.92 25.1 0.34 8.53 2.97 
Mexico (95) 33.4 33.9 0.23 7.7 4.34 
Peru (96) 73.0 59.2 0.34 20.1 3.62 
Thailand (97) 22.3 34.5 0.17 5.8 3.85 
Turkey (93) 47.0 66.0 0.24 15.84 2.97 

 
Sources: see appendix. 
 
Note. 1) Data on loans in Chile are from 1985 2) Foreign liabilities data in Korea is from 
1993 – thus currency mismatch in 97 must have been much larger. 3) The results are biased 
against finding our hypothesis of currency mismatch in several important ways 1) Off 
balance sheet items are not included, which are primarily in foreign currency. 2) Due to 
legislation Banks tend to underreport their foreign currency holdings as a share of liabilities 
(see Kamin et. al 2001) 3) We assume that all revenues from exports can be used to service 
the debt. All firms in potentially tradable sectors are assumed to indeed be tradable. 
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Foreign debt Service/
Exports

Foreign debt/ Exports

Argentina 0.37 4.73
Chile 0.26 2.13
Korea 0.09 0.76
Mexico 0.36 2.30
Peru 0.25 5.77
Thailand 0.18 1.47
Turkey 0.56 3.60

Source: World Bank Development indicators (year: 1994)
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