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Abstract 
 
      In this paper we develop a simple model of the relationship between financial 
market development and investment by entrepreneurs in the presence of a Central 
Bank. The model analyzes how the level of financial development affects the way 
lending rates, and therefore the volume of credit and output, react to monetary policy 
actions. We show that in countries where inancial markets are poorly developed, 
lending rates may react in an asymmetric manner to monetary expansions and 
contractions; i.e. monetary contractions generate a larger impact on credit than 
expansions. Other implications of the model are in line with those in the literature. 
Cross-country empirical evidence for this asymmetry is obtained from a large panel 
dataset. 
JEL: E44, E52 
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1   Introduction 
 
The role of monetary policy (MP) is to set short-term interest rates in order to influence 
prices and/or output. Although there seems to be a consensus in the literature about the 
existence of these relationships, there is still much debate regarding the fundamental 
mechanisms behind them, or the main channels through which MP affects real and 
other nominal variables. 
   At the theoretical level, the monetary approach stresses the interest rate or liquidity 
channel (Friedman, 1968): an increase in monetary supply reduces interest rates, which 
in turn affects private spending -consumption and investment. An alternative approach 
stresses a credit channel (Bernanke and Blinder, 1988; Bernanke and Gertler, 1989, 
1995; Bernanke et al., 1999; Gertler and Gilchrist, 1993). According to this view, the 
change in monetary conditions affects not only the "price of liquidity" (short-term 
interest rate), but also the conditions at which credit is allocated among the agents in the 
economy (external finance premium). 
   The acknowledgment of this credit channel has generated increased attention in 
recent years on the interplay between MP and financial intermediaries. This literature 
has examined both how MP directly affects financial intermediaries -and, more 
generally, firms- by impacting their balance-sheets (Chatelain et al., 2003; Gertler and 
Gilchrist, 1994; Kashyap and Stein, 1995; Kashyap et al., 1993; Oliner and Rudebusch, 
1996) and at how financial intermediaries intervene in the transmission channel 
through credit conditions (Freixas and Holthausen, 2006; Kashyap and Stein, 2000; 
Bolton and Freixas, 2005; Stein, 1998; Thakor, 1996; Van den Heuvel, 2000). 
   Given that both the credit and liquidity channels operate through the financial system, 
the level of financial development should be a crucial factor in explaining MP 
effectiveness. This last feature has not been properly studied even though the issue has 
been raised in several forums.1 Furthermore, as the financial system develops, the 
relative power of a channel as MP transmitter could change. In fact, it seems to be the 
case that the credit channel is more pervasive in emerging or underdeveloped countries 
-with poor financial systems-, whereas as the economy develops the liquidity channel 
takes a more preeminent role in the transmission of MP (see Kamin et al., 1998). Still, 
until recently, the relationship between financial development and the effectiveness of 
MP had been overlooked in the literature. 
   In this paper we take a closer look at this relationship. In particular, we are interested 
in analyzing how the level of development of the financial sector affects the way 
monetary policy actions are transmitted to credit conditions. Specifically, we look at the 
reaction of lending rates to changes in a policy rate, and we relate those changes to the 
degree of competition in the financial sector. 
   We build on empirical evidence uncovered by Carranza et al. (2006) that suggests 
that the level of development of the financial sector affects the effectiveness of 
monetary policy. That paper contains a detailed discussion of the literature on 
measuring both financial development (FD) and monetary policy effectiveness (MPE). 
It also presents a comprehensive cross-country empirical analysis that serves as a 
motivation for the issues dealt with in this paper. The analysis uses data coming from 
more than fifty countries, for which comparable measures of MPE, FD and other 

                                                 
1 An example is the Conference on Financial Innovation and Monetary Transmission held at the 

Federal Reserve Bank of New York (see the FRBNY Economic Policy Review of May 2002). 
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macroeconomic variables were calculated. One of the main contributions of Carranza et 
al. (2006) is, in fact, the development of intuitive, although admittedly simple, ways of 
measuring MPE. Some of these are the cumulative impact on output of monetary policy 
actions, the lag with which output is affected by monetary policy or the difference in the 
output impact between monetary expansions and contractions. The measures of MPE 
are related to a wide range of explanatory variables, including general macroeconomic 
conditions, geographic areas, dollarization ratios and indicators of financial 
development -for which also some new measures are found that summarize the 
traditional indicators of Beck et al. (2000) and related papers. 
  Even though we do not want to comment extensively on the results of that paper, 
which contains much information that is outside the scope of the present work, we 
would like to mention some important findings which are relevant in the context of our 
analysis and have served as a motivation for it. In particular, Carranza et al. (2006) 
show evidence of four stylized facts: 
1) It is unclear whether monetary policy is more effective if the financial system is more 
developed. There seems to be some mild evidence that in economies with a deep 
financial system the immediate impact of monetary policy actions on output is larger, 
but the medium-term effect may be smaller. 
2) Monetary policy takes longer time to impact output if the financial system is less 
developed. 
3) There is significant evidence of asymmetries in MPE related to the level of financial 
development: if the financial system is less developed, monetary expansions have 
different effects than monetary contractions. 
4) The asymmetries found suggest that expansionary monetary policy is less effective 
than contractionary monetary policy if the financial system is less developed. All these 
findings taken together hint at the credit channel as a key determinant of the 
effectiveness of monetary policy. Thus, a deeper look at the behavior of credit and its 
relationship with the level of financial development seems warranted if we want to 
understand better the way monetary policy affects the economy. In order to do this, we 
develop a simple theoretical model of credit that addresses this topic. Our model shows 
how in countries with less developed financial markets lending rates are not only 
significantly higher, but also behave asymmetrically: the reaction of lending rates, and 
consequently of credit and output, to expansionary and contractionary policies may be 
different. More specifically, in the presence of less developed financial markets 
monetary contractions will be associated with increases in lending rates whereas 
monetary expansions may not lead to reductions in the lending rates and increases in the 
amount of credit. As a consequence, credit and output react more intensely to monetary 
contractions than to monetary expansions. The other features of the model are 
consistent with previous findings in the literature. 

We then provide novel empirical evidence for this asymmetric effect. We use a 
panel of more than sixty countries and twenty years of data to show that credit and 
lending rates react in an asymmetric way to changes in short-term rates. The evidence 
suggests that reductions in short rates reduce lending rates and expand credit, but as the 
financial system develops, this effect intensifies significantly, a result in line with the 
asymmetry implied by the theoretical model. 
      The rest of the paper is organized as follows. In the next section we develop a partial 
equilibrium model of banking credit. The model allows us to analyze how lending rates 
-and therefore credit-react to changes in the policy interest rate. In Section 3 we carry 
out an empirical test of the implications of the model, by looking at cross-country 
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evidence of the relationship between credit growth and lending rates, and changes in 
short-term rates. Finally, in Section 4 we conclude. 
 
2   A Simple Model of Lending by Financial Intermediaries 
 
We present a model that focuses on the relationship of financial markets and monetary 
policy in the short run. The model, in the spirit of those of Repullo and Suarez (1998, 
2000) or Bolton and Freixas (2005), is an extension of Holmstrom and Tirole (1997) 
and it intends to analyze two issues. First, we look at how unexpected liquidity shocks 
affect firms' borrowing capacity, without considering changes in inflationary 
expectations, i.e. we focus on a short-run liquidity effect of monetary policy. Second, 
we try to understand whether or not the directions in liquidity changes are crucial for 
the size of output responses, i.e. we investigate if the effects of monetary policy are 
symmetric or not. We focus on the financial sector as the transmission mechanism of 
monetary policy actions and, consequently, do not model the design of monetary policy 
or the demand side of the economy. 
In our model there are three types of agents: firms, financial intermediaries and the 
Central Bank. There are two periods. In the first period, financial contracts are signed 
and investment decisions are made. In the second period, investment returns are 
realized, claims are settled and output and prices are determined. All agents are risk 
neutral and limited liability applies. 
The main novel feature of the model is the treatment of the financial intermediaries' 
sector. We solve the model for two different market structures that reflect the extent of 
financial development. In the developed case, we assume perfect competition of 
financial intermediaries, which implies free entry and lending rates consistent with a 
zero profit condition. In the underdeveloped (shallow) case, we assume that the size of 
the financial sector -available banking capital- is given in the short-run and banks set 
the lending rates that maximize joint profits. These two settings allow us to derive 
testable implications about the effect of the level of financial development on the 
response of lending rates and credit to changes in monetary policy rates. 
 
2.1    Real Sector 
 
We assume that there is a continuum of firms. Firms differ in their level of assets A, but 
they all have access to the same technology. The initial distribution of assets is given by 
G(A). Each firm has one indivisible project in which to invest, with cost I > 0. If A < I, 
the firm needs (I - A) external financing in order to carry out the project. For simplicity, 
assume that G(I - ε) = 1 for e small enough. Thus, all firms need to borrow funds in 
order to invest. If firms can obtain the funding needed, in the second period the return of 
the project will be R if the project succeeds and 0 otherwise. 
 In the absence of proper incentives, firms may reduce the probability of project success 
and enjoy a private benefit. Entrepreneurs therefore can choose between two types of 
projects: 
 Good project (high expected returns):   private benefits = 0 
               probability of success =  hp
 
 
 Bad project (low expected returns):   private benefits = B 
              low probability of success =  lp
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such that, 0>Δ=− ppp lh and B is a private benefit for the entrepreneur independent 
of whether the project is successful or not. 
     Let γ  be the opportunity cost of capital in the interbank market. We assume that: 
                    (1) 

BIRpIRp lh +−>>− γγ 0  
 
i.e., only the good project is economically viable. The reason for this assumption is the 
following: the total expected return of bad projects, including private benefits, is below 
costs. Therefore, financial contracts should be designed so that firms do not choose to 
undertake a bad project.2 
 

2.2   Financial Sector 
 
There are two main agents in the financial sector: the financial intermediaries and the 
Central Bank. 
 
2.2.1   Financial Intermediaries 
 
The financial system is composed of many financial intermediaries. The financial 
market could be deep, with competition, or it could be shallow, with no competition 
whatsoever -in the limit, a single profit-maximizing monopolist. In the first case, we 
will assume that the capital of the financial intermediaries, will adjust to 
accommodate regulatory requirements as well as a zero profit condition. In the second 
case, we assume that 

IK

II KK = is fixed -at least in the horizon of the model- and the 
credit and interest rates will adjust to changes in market conditions or in the regulatory 
framework. 
Financial intermediaries have to comply with two regulatory requirements imposed by 
the Central Bank: 
1. They must pay a fixed cost, C, to be able to verify firms' returns.3 

2. The amount of banking capital must be such that the total amount of credit 

relative to should satisfy a ratio of

IK

IK
δ
1 , where δ  is the minimum capital requirement. 

Since ours is a partial equilibrium model, we just assume that this capital of 
financial intermediaries comes from abroad and, if there is a perfectly competitive 
financial market,  will adjust as needed to keep financial sector profits at zero. IK

 
2.2.2   Central Bank 
 
The Central Bank has two main tasks: 
1. To impose prudential regulations on the financial intermediaries. 
2. To carry out monetary policy actions in order to keep inflation low and, perhaps, 
affect output. 

                                                 
2 This restriction is similar in spirit and equal in form to the one in Holmström and Tirole (1997). 
3 This cost could be interpreted similarly to the monitoring cost in Hölmstron and Tirole (1997). We 
omit, however, the third project that they include in order to generate their monitoring cost. 
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Regarding the second task, the Central Bank regulates the total amount of money in the 
economy through operations in the interbank market, using the short-term interest rate 
7 as instrument. The objective is to keep prices constant taking as given the demand for 
real balances.  
 
Therefore,  
            (2) 

),( γYf
P
M

=  

where M  is the total amount of money, P  is the price level, and Y  is aggregate 
output.4 We assume that prices and output are fixed in period one. Moreover, P1 = 1 and 
inflation expectations are zero. In this way, γ  is the nominal and the real short-term 
interest rate. This real interest rate γ  will be determined in the long run by real factors;5 
however, in the short-run it could be affected by an unexpected expansionary policy. 
Thus, at period 1, as prices and output are fixed, an increase in M1 will lead to a 
decrease in γ 1. This liquidity effect could imply lower commercial lending rates ( β ) 
which could have an impact on output for the next period. In period 2, as γ  will have to 
return to its long-run equilibrium value, the once and for all change in money will 
translate into higher prices if there was no response in output. Notice that throughout all 
this analysis we are assuming that the change in money was a once-and-for-all 
unexpected change, and inflation expectations are unchanged. 
This approach is consistent with the traditional view that monetary authorities can 
change the real interest rate in the short run but not in the long run (Friedman, 1968). 
 
2.3   Financial Contracts 
 
The financial contract must be designed in such a way that firms will always choose the 
good projects. One optimal contract could be: 
 
1. Firms invest all their funds A  while the financial intermediaries will provide  ( )AI −
2. Neither party is paid anything if the project fails. 
3. If the project succeeds, the firms are paid RF and the financial intermediaries are paid 

. IR
4. Financial intermediaries charge a rate β  for each dollar lent. Therefore, if the 
project succeeds we have that: 
           (3) 

RF +  = R  IR
 
The total cost of the loan RI is, then: 
 
           (4) 

( )AIRI −= β  

                                                 
4 For simplicity, we omit the time subscript t from these variables. Given that in our model there are only 
two periods, we do not need to keep track of the time period. If at some point we must distinguish the two 
periods, we will use the subscripts 1 and 2. 
5 We could assume that the short-term nominal interest rate depends on the international rates, country 
risks, expectations on exchange rate behavior, etc. On the other hand, we could assume that the Fisher 
equation holds and the nominal rate is anchored by the real rate and inflation expectations. 
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Given that we need that our firms choose the good project, the financial contract 

must satisfy an incentive constraint (IC):6 
           (5) 

BRpRp FlFh +≥  
 
or, alternatively, 
           (6) 

p
BRF Δ

≥  

 
Therefore, we have that: 
           (7) 

( )
p

BAIR
Δ

≥−− β  

 
Given the fixed return of the project R , it is clear that whether the IC is satisfied 

depends on the level of the firm's assets -and, consequently, on the size of the loan. 
From (7) we can derive the critical level of assets needed for the firm to satisfy the IC 
and obtain access to credit, as a function of β : 

           (8) 

( ) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
Δ

−−=
p

BRIA
β

β 1  

 
This implies that, given β ,only firms with  >  (A A β ) will have access to credit. 

Notice also that:        
( ) 01

2 >⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
Δ

−=
∂

∂
p

BRA
ββ

β  

 
It is clear that an increase in β , the lending interest rate charged by financial intermedi-
aries, leads to an increase in the minimum size necessary to obtain credit and small 
firms are squeezed out of the credit market. Thus, we need to study the behavior of 
financial intermediaries -how they set the lending rate β - in order to analyze the effect 
                                                 
6 It should be noticed that a participation constraint (PC) is also needed. In particular, we need that: 
 

ARp Fh γ>  
 

If β  is not too large, i.e., if
I
R

<β  it is easy to show that the PC is not binding. That is, .firms are always 

willing to get a loan for investment purposes. 
    It can be shown that for each value of γ there is a value of firm's assets A ( β ;γ ) for which the PC, 
instead of the IC, becomes binding. However, the values of β and γ  for which this occurs are outside 
the relevant range. Notice that 

I
R

>β  would imply that investment projects have a lower return than 

banking finance, which seems to be counterintuitive. Thus, even though for a large β  the PC could be 
binding, we focus our attention only in the case in which the IC dominates the PC. 
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on the economy of changes in γ  and β . This behavior depends on the structure of the 
financial market and, in particular, on the extent of development, which we associate 
with the level of competition. 
 
2.3.1   Financial Contracts under Banking Competition (with deep financial 
markets) 
 
In a deep financial market with perfect competition we should observe zero profits at 
the banking level. Financial intermediaries have to choose β  to solve the following 
problem: 

           (9) 
( ) ( ) ( )

( )
( ) ( )

( )
0; =−−−−=Π ∫∫

I

A

I

A
AdGAICAdGIp

ββ
γγβ h β

IK

A

∫
I

A
δ

 

 

where is the total amount of credit in the economy, derived from (8). 

It must be the case that the capital of the financial intermediaries, complies with 
prudential regulations: 

( ) (
( )∫ −

I

A
AdGAI

β
)

)

IK

                    (10) 
( ) (

( )
−≥ AdGAI

β
 

    Our assumption of deep financial markets includes free entry into the financial 
intermediaries market. This ensures that the zero profit condition can be achieved, and 
that will adjust so that equation (10) holds with equality. IK
    Let b=β be the solution to the problem defined in (9), i.e. b  is such that 

( ) 0=;Π γb . This value b that solves (9) will depend on the parameterγ . Therefore, we 
have a function ( )γbb = for which higher γ  implies higher  (see Lemma 1 below). b
   The existence of at least one equilibrium will depend on G (•). To characterize the 
equilibrium, let us define: 
                     (11) 

( )
( ) ( )

( )
h

I

Ah
pAdGAIp

CH γβ =

β∫
 +

−

 
     An equilibrium for this economy is a fixed-point solution to the above equation such 
that:                   (12) 

( )ββ H=  
 

From equations (11) and (12) we see that the lending rate β has two components. The 

first is the expected funding cost given by
hp

γ . The second is the average intermediation 

cost, given by the expression    
( ) (

( )
)⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−∫
I

Ah AdGAIp

C

β

7 

                                                 
7 Alternative specifications for the intermediation cost C do not affect the results significantly, so we 
opted for keeping the simplest possible specification. 
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 Now, it can be shown that ( ) ∞=
∞→

β
β

Hlim since ( ) IA =
∞→

β
β
lim . Also, ot  thn e at 

H (γ )>γ . Therefore, for a very large value of γ  we could have a situation with no 
equilibrium, such as the one displayed in Panel A of Figure 1. Alternatively, for small 
enough values of 7 we could have a solution with more than one equilibrium, such as 
that in Panel B of Figure 1. The number of equilibria depends on G (•) and on γ .There 
is a max um v lue ofim a γ , say γ  for which there is a single equilibrium. Beyond that 
value there is no zero-profit equilibrium (specifically, a no-trade equilibrium). This 
maximum value of the short term interest rateγ  is a function of G(•) that can be found 

by solving for the zero profit condition at a point where ( )
( )β

β
∂

∂H  = 1. In the rest of the 

paper we focus our a iotte n on valuesnt  γγ ≤ . 
     In Panel B, we have two equilibria, A and C. It is easy to see that an increase in γ  
moves the ( )βH function upwards. Therefore, as we prove below, when we start at 
equilibrium A the change in γ  implies a change in β  in the same direction. On the 
contrary, if we start at equilibrium C, the change in will imply a change in β  in the 
opposite direction. This last result is highly counterintuitive and counterfactual. 
Therefore we focus our attention hereafter on the "good" equilibrium at point A.8 

 
 

Figure 1: Equilibrium with deep financial markets 
Panel A: No equilibrium 

 
 

 
 
 
 

                                                 
8 If we had a dynamic model, equilibrium A would be stable while equilibrium C would be unstable. 
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Panel B: Two equilibria - A: stable C: unstable 

 

 
 
     Lemma 1: If there exists a stable equilibrium at ( )γb , the profit function is 
increasing in β  and b' (γ ) > 0. 
 

       Proof: At the stable equilibrium, ( ) 1<
∂

∂
b
bH . This implies 

                     (13) 
( )( ) ( )( ) ( )

( ) ( )
( )

1    
'

2
2

<
⎟
⎠
⎞⎜

⎝
⎛ −

−

∫
I

bAh

h

AdGAIp

bAbAgbAICp
 

 
and noting that the equilibrium condition =b H ( ) can be expressed as 
(phb-

b
γ )=

( ) (
( )

)∫ −
I

bA
AdGAI

C  the condition for the stable equilibrium is that: 

                     (14) 

( ) ( )( ) ( )( ) ( ) ( ) ( )
( )

0' >−+−−− ∫
I

bA hh AdGAIpbAbAgbAIbp γ  

 
where the left-hand side corresponds exactly to the derivative of the profit function with 
respect to β  evaluated at b. 

 
From (9), we have the solution:  
                             (15) 

( ) ( )
( )

h
I

bAh
pAdGAIp

Cb γ    +
−

=
∫
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By implicitly differentiating with respect to γ  and solving out for the derivative we 

obtain 
                    (16) 

 

( ) ( )
( )

( ) ( )
( )

( ) ( )( ) ( )( ) ( )
0    

'       
>

−−−−

−
=

∂
∂

∫
∫

bAbAgbAIbpAdGAIp

AdGAIb

h

I

bAh

I

bA

γγ
 

 
given that the numerator is always positive and the denominator, from the first part of 
the lemma, is positive at the stable equilibrium. 

This last result is quite intuitive. In (15) it can be seen that when γ  increases there 
are two effects on b. First, a higher funding cost for the intermediary (cost channel). 
Second, as β  increases and some entrepreneurs are squeezed out of the credit market, 
the average intermediation cost increases, pushing b further (a disintermediation 
channel). This result is shown in Figure 2. ■ 

 
 

Figure 2: Equilibrium with deep financial markets 
A change inγ  

 

 
 

2.3.2   Financial Contracts without Banking Competition (shallow financial mar-
kets) 
 

In a setting with shallow financial markets, we assume that  is fixed and that 
there is imperfect competition. Then,

IK
β must solve the following problem: 

                     (17) 
( ) ( ) ( )

( )
( ) (

( )∫∫ −−−−=Π
I

A

I

A hI AdGAICAdGAIpMaxKMax
ββββ

γβγβ        ,;  )
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                     (18) 

( ) (
( )∫ −≥

I

A
AdGAIKts

β
δ      .  . 1 )  

 
Given no free entry in the short-run and fixed at IK IK , equation (18) may hold 

with inequality. However, in the case it holds with equality, then credit cannot possibly 
increase in the short run. 

Assume now that ( )IKB ,γ  solves (17) subject to (18). 
Lemma 2: For each ( ) ( )γγγ bKB I     ,  , ≥  
        Proof: As ( )( ) 0 ,;  =Π IKb γγ  when (18) is not binding we can differentiate 

the profit function n with respect to β and evaluate it at b, yielding: 
 

( ) ( )( ) ( )( ) ( ) ( ) (
( )∫ −+−−−

I

bA hh AdGAIpbAbAgbAIbp ' γ )  

 
which is strictly greater than zero at the stable equilibrium (Lemma 1). Therefore B 
must be strictly greater than )(γb  at all γ corresponding to stable equilibria. If γγ = , 
then an immediate extension of Lemma 1 implies that ( ) ( )γγ bKB I     , = , with a unique 
zero-profit equilibrium. 
When (18) is binding a similar reasoning applies.■ 

At the point of maximum profit, B satisfies the optimality condition: 
 

( ) ( )
( )

( ) ( )( ) ( )( ) (BABAgBAIBpAdGAIp h

I

BA h '       −−=−∫ γ )  

 
where the intuition is that the loss of net financial income ( )γ−Bph of the firms that are 
squeezed out of the credit market must be equal to the increase in income due to 
changes in B.  
     Note that ( ) ( )γγ bKB I ≥, implies that A(B) > A(b). Thus, when financial markets are 
shallow, credit spreads (spread between lending and interbank interest rates) are larger, 
affecting credit-constrained firms and, in turn, leading to a lower level of output and a 
lower capacity for output growth.9 

We have shown that financial costs tend to be higher when there is little competition 
in financial markets. But, how do lending rates respond to changes in market liquidity? 
Although the answer to this question will depend on the distribution of assets G(•), it 
should be the case that when there is no competition, the response of lending rates will 
present a point of asymmetry relative to the response when there is market competition. 
Define γ  as the largest value of γ  for which ( )IKB ,γ  is such that 

 
                     (19) 

( ) ( )( )( )∫ −=
I

KBAI
I

AdGAIK
,

   
γ

δ  

                                                 
9 This relationship between economic growth and financial market development has already been 
extensively discussed in the literature (Bencivenga and Smith, 1991; Greenwood and Jovanovic, 1990; 
King and Levine, 1993; Levine, 1997; Levine et al., 2000; Levine and Zervos, 1998; Rajan and Zingales, 
1998). 
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     Lemma 3:  ( )IKB ,γ  presents a nondifferentiability atγ . Therefore ( )
γ

γ
∂

∂ IKB ,  is 

"asymmetric" at γ .10 

     Proof: When γγ =  and (18) holds with equality, a decrease in γ  can not be 
followed by a decrease in ( )IKB ,γ  as credit is at its maximum level. Therefore, the 
decrease in 7 can only generate an increase in the profits of the banking firms through a 
higher intermediation margin ( )γ−Bph . However, an increase in γ  when γγ =  will 
immediately be followed by an increase in ( )IKB ,γ  and a reduction of total credit.■ 
  We show in Figure 3 the form of the ( )γb  and ( )IKB ,γ  functions for γγ ≤ . In Figure 

4 we plot the derivatives ( )
γ
γ

∂
∂b and ( )

γ
γ
∂

KB ,∂ I , which show how lending rates react to 

changes in the monetary policy rate. This result is intuitive, but it is also quite relevant: 
lending rates will not react to monetary policy actions when credit is constrained by the 
lack of depth of the financial markets (low levels of banking capital and no 
free-entry).11 

 
 

Figure 3 
( )γb  and ( )IKB ,γ  functions 

 

 
 

                                                 
10 More formally, ( )

γ
γ
∂

∂ IKB ,  does not exist, given that ( ) ( )
0,,lim

0
=

+−+
−→ h

KhBKhB II

h

γγ and 

( ) ( ) 0,,lim
0

>
+−+

+→ h
KhBKhB II

h

γγ . It is precisely this different slope given a positive or negative change 

in γ what we call asymmetry. 
11 The functions in the figures have been plotted making the specific assumption that the distribution of 
firms' assets is Gaussian. All our formal results, however, are independent of this assumption. 
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Figure 4 
d )(γb /dγ and d ( )IKB ,γ /dγ functions 

 

 
 
 

2.4   Monetary Policy 
 

Given Lemma 3, we can now study how an expansionary monetary policy affects 
total credit and output. In our model, unexpected monetary policy actions will have real 
effects through their impact on the availability of credit, and these effects will depend 
on the extent of competition in the financial market. As we have already mentioned, we 
are only interested in changes in market liquidity in the context of financial system 
competition, without taking into account changes in inflation expectations. As this 
model focuses on the short-run and, given fixed inflation expectations, changes in the 
nominal interest rate will translate into changes in the ex-post real interest rate in the 
short-run. In the long run, 7 should return to its natural level rate (see Footnote 5). Of 
course, a more dynamic version of this model should account for inflation expectations 
and explicitly model the Central Bank's actions. Defining output as: 

                     (20) 
( )

( )∫=
I

A h ARdGpY
β

 

the key element to analyze effectiveness of monetary policy would be the change in 
output, that is: 

                     (21) 

γ
β

β ∂
∂

∂
∂

=
∧ YY  
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where the second term measures the reaction of lending rates to changes in the 
short-term rate and the first one measures the reaction of output to changes in lending 
rates through the expansion/contraction of credit. 
       
     Definition 1. Asymmetry of monetary policy. Monetary policy is asymmetric if the 
effect on output of a contractionary policy (a reduction in M or an increase inγ ) is 
different from that of a monetary expansion (increase in M intended to decreaseγ ). 

 
Proposition 1. Asymmetric effectiveness of monetary policy. In a shallow financial 

market without banking competition there is a value of γ  at which monetary policy is 
asymmetric. 
          

            Proof: The proof follows from lemma 3. As
γ
β

∂
∂ will be zero when (18) is 

binding and γ  decreases fromγ , then 
γ
β

β ∂
∂

∂
∂

=
∧ YY = 0. That is, when there is no 

banking competition, there is a point γ  where expansionary monetary policy has no 

effect on output; given that
γ
β

∂
∂  is posit henive w γγ =  and γ  increases, then 

contractionary monetary policy will reduce output and its effect on prices will depend 
on the demand for real balances (2). ■ 

We do not comment on
γ
β

∂
∂ , which depends on the structure of the economy (the 

distribution of assets G(•) that we left unspecified. However, it must be noted that in our 
model, this term is directly related to the change in credit. Hence, the analysis of 
asymmetry can be done by looking at the effects on output or on credit of changes in the 
short-term rate.12 

 
2.5    Some comparative Statics 
 
We provide some comparative statics, although we only show the final results on the 
lending rates functions )(γb  and ( )IKB ,γ  in Figure 5. 
 1) A credit crunch, or a reduction in , is only meaningful in our model when 
the financial markets are shallow. In deep financial markets, free entry guarantees that 
firms will always have credit available through the banking system or through 
alternative intermediaries. In the case of shallow markets, Figure 5, panel A, shows the 
immediate effects: the point of asymmetry

IK

1γ increases to 2γ , and in the range [ ]2 , 0 γ  
lending rates ( )γb  increase. Credit is reduced because of the higher restriction implied 
by prudential regulations and, consequently, output also decreases. 

2) A collateral squeeze. We model a collateral squeeze as a shift to the left in the 
distribution of firms' assets G(A). The results in this context are quite interesting.   In 
shallow financial markets a collateral squeeze reduces the lending rates for all values of 
γ . The intuition here is that there is more mass of firms with low net worth -and 

                                                 
12 The main focus of our analysis was the impact of changes in 7 on the determination of lending rates and, therefore, 
on credit, and the possible asymmetry of this impact. An analysis of G(-) would give insights on the effectiveness of 
monetary policy to expand output through the expansion of credit, but we leave that issue for future research. 
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therefore asking for large loans- and a reduction in the lending rate allows to expand the 
total amount of credit: it is the small firms that are net-worth constrained. It is unclear 
whether output will increase, however, since this effect depends on whether or not the 
final number of firms with access to credit is larger, and this depends on the change in 
the distribution G(A). In the case of deep financial markets, ( )γb rotates, so that for low 
values of γ , ( )γb decreases whereas it increases at the higher range of  γ . The intuition 
here is that firms are concentrated on the lower range of the size distribution. Thus, 
when γ  is small, large firms already have credit, but there is a high mass of small 
credit-less firms which can be captured by lowering the lending rate ( )γb . When γ  is 
large, an increase in ( )γb  generates little loss of credit volume but generates a 
compensating increase in intermediation margin. 
 

Figure 5: Some comparative statics 
Panel A: a credit crunch (reduction of ) IK
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These results are generally in line with those in Holmstrom and Tirole (1997), that find 
the same effects on the lending rates -except for this last qualification in the case of a 
collateral squeeze. 
 
3   Empirical Evidence on the Asymmetry of Monetary Policy 
 
The model above yields some testable empirical implications. First, the effectiveness of 
monetary policy via the credit channel may be related to the level of financial 
development and, more explicitly, to the extent of competition and free entry in the 
banking sector. We define effectiveness as the impact on lending rates and credit and, 
as a consequence, on output, of changes in some short-term interest rate. Second, and 
more specific, if the financial system is shallow, expansionary monetary policy will not 
be as effective as contractionary monetary policy. This result comes from the 
asymmetric response of credit to changes in the short-term interest rate: when the 
economy is credit-constrained, reductions in the short-rate do not generate further 
reductions of lending rates and expansions in credit, whereas increases in the short-rate 
will generally lead to increases in lending rates and a contraction in credit. 
Alternatively, as the financial system develops, monetary expansions will be more 
effective in expanding credit and, as a consequence, output. 
We test now the implications regarding the behavior of credit and lending rates in a 
multiple country panel setting. 
 
3.1    Data and Variables used in the analysis 
 
Our analysis is inherently cross-country, and should cover the widest possible set of 
countries given the data availability. The countries should be heterogeneous in their 
level of financial development (FD). For this purpose, we built a comprehensive 
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database that contains data on real credit, an indicator of FD and interest rates for more 
than one hundred countries. The data on credit, prices -in order to compute real credit- 
and interest rates come from the International Financial Statistics (IFS) of the IMF 
whereas FD data come from the database developed by Beck et al. (2000). Data on 
credit aggregates, prices and interest rates are collected at the quarterly frequency, and 
run from 1980:Q1 to 2001:Q4. Data on FD are annual measures from 1980 to 2001. We 
also include a measure of real GDP growth in order to control for the possible cyclical 
behavior of credit and interest rates. 

In Table 1 we describe all the variables used in our analysis.13 In principle, we have 
tried to use data from as many countries as possible. Information is generally available 
in the IFS database for approximately 175 countries, but once the data are processed we 
end up with approximately 70 countries for the panel analysis.14 

 
Table 1: Variables used in the analysis: Definition and Data Sources  

   
Variables Definition Source 

Financial 
Development 
Measure 

Banking concentration Index: Assets of three 
largest banks as a share of assets of all commercial 
banks in the system. 

Beck et al (2001) 

Real Credit 1) Total financial claims on nonfinancial real sector 
over quarterly CPI 
2) Domestic credit over quarterly CPI 

Raw data are from the electronic version of the IMF's IFS (IFS line 22C..ZF) 
and end-of-period CPI (line64..ZF) 
Raw data are from the electronic version of the IMF's IFS (IFS line 32C..ZF) 
and end-of-period CPI (line64..ZF) 

Real Credit Growth In(RCt)-In(RCt-1) Same as above 

Lending Rate Lending Rate (end of period) Raw Data are from the electronic version of the IMF's IFS (IFS line 60P..ZF) 

Short-term Interest 
Rate 

1) Money Market Rate (end of period) 
2) Treasury Bill Rate (end of period) 
3) Discount Rate (end of period) 

Raw Data are from the electronic version of the IMF's IFS (IFS line 60B..ZF)
Raw Data are from the electronic version of the IMF's IFS (IFS line 60C..ZF)
Raw Data are from the electronic version of the IMF's IFS (IFS line 60..ZF) 

Expansionary 
Monetary Policy 

Dummy Variable: 1 if the change in the short-term 
interest rate is negative 

Same as above 

 
Most of the variables are self-explanatory and we do not comment on them. However, a 
short discussion is warranted on the measure we use for FD. The database in Beck et al. 
(2000) contains a total of twenty-two indicators of FD. These measures are based on the 
size of the financial intermediation sector -relative to GDP or to the size of the Central 
Bank-, the development of the stock market, market structure characteristics and the 
availability of financial products. Given the setup of our model, we should be using a 
measure that accounts for the market structure of the banking system, and for how easy 
it is to enter in the market and expand banking capital. We have chosen the indicator on 
banking concentration, constructed as the share of assets of three largest banks with 
respect to all commercial banks in the system. The level of this indicator captures the 
extent of competition and its evolution over time the extent of entry into the banking 
system, so this measure is related to the two key concepts in our model. For easiness of 
interpretation, we use an inverse scale on the indicator, so that increases in its level 
mean increases in financial development.15 
                                                 
13 A more detailed description of the FD variables can be found in Beck et al. (2000). 
14 Problems that reduce the number of countries that can be used in the analysis are: short time series of credit 
aggregates, no overlap of interest rates, prices and credit data, and the lack of our chosen measure of financial 
development in the Beck et al. (2000) database. The final set of countries included in each analysis is available from 
the authors upon request. 
15 The most widely used measures of financial development are indicators of the level of assets of the financial 
intermediaries sector. We believe this type of measures to be less adequate for our analysis for two different reasons. 
First, they do not correspond to the definition of FD used in the model. Second, they are constructed with the same 
data as the variable we use as dependent variable (credit) and thus would generate problems of endogeneity. 
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3.2   Analysis of the Panel of Countries 
 

Given the conclusions of the model, we use two main dependent variables in the 
analysis. First, we use the growth rate of real credit, itcΔ , measured by the percent 
quarterly change of (total credit/CPI). Second, we use the quarterly change in lending 
rates, . The independent variables are lagged values of changes in a short term rate, 

; a dummy for whether this change is expansionary, 
itLΔ

1−Δ itS ( )01 <Δ −itS

1

I

−tGDPg

1−

; the measure of 
financial development, findev ; real GDP growth, . We include also a set of 
country dummies and a lagged dependent variable, 

1−it

Δ itc  or 1−Δ itL , to account for 
inertia or persistence in both variables. The panel is unbalanced, since we try to use as 
many country-quarter observations as possible, and the construction of a balanced 
panel would reduce enormously the number of countries in the analysis, due to data 
overlap issues. We have a maximum of 88 observations per country (22 years worth of 
quarterly data). 

 
3.2.1    Statistical Methodology 
 
     We have estimated the following equation for growth of real credit of country i in 
period t 

ititiit ec ++=Δ −10 Wββ  
 

where  contains the independent variables explained above, including a lagged 
, and interaction terms. Similarly, our equation for lending rates is: 

1−itW

itcΔ

ititiit eL ++=Δ −10 Wββ  
 

where again  contains  and interaction terms. 1−itW itLΔ
     First, we have estimated the panel by simple pooled OLS and fixed effects (FE) 
where we have included the lagged dependent variable in the OLS and FE estimates. 
Table 2 shows the results of these panels, which are presented as a first pass at the data 
and to show that the main results are quite robust to the estimation methodology.         
Given that the results of these panels suggest that there is evidence for persistence in 

 and , the simple FE methodology has to be modified. The dynamic structure 
introduces a bias due to the correlation between the error term and the lagged dependent 
variable. Since our panel is long in the time series dimension, we use the 2SLS 
methodology suggested by Arellano (2003) for large N large T panels.

itcΔ itLΔ
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     Let the stacked form of the model be: 

 
eCWy ++= ηβ  

where is the 1  vector of stack itcy  ×∑i iT ed Δ or itLΔ , η  is an N X 1 vector of 

individual effects parameters an NT
i i ×d C is ∑  matrix of individual dummies. W is 

Wk  matrix of explanatory variables, which includes the lagged dependent the 

                                                

i iT ×∑
 

16 Becker et al. (1994) used this same approach for a panel much shorter than ours (T = 31). 
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variable,  findevt-1, interactions of these variables and, possibly, 
some controls. We assume  to be iid across t and i. 

( 0, 11 <ΔΔ −− itit SIS
e

Zi i kT ×∑

)
it

     Given  matrix Z of instruments, where , the 2SLS estimator of 
(

WZ kk ≥

β ,η ) using Z and the individual dummies C as instruments is given by: 
                     (22) 

( )[ ] ( ) **'**'**'**'**' 111 yZZZZWWZZZ −−−*'* ZW∧

∧

=⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

η

β  

yWWW '**'*
1 ∧−∧∧

⎥⎦
⎤

⎢⎣
⎡=  

 

where W* = (W, C), Z* = (Z, C) and W* = ( ,C) are the fitted values of W* in a 
regression on Z*. As Arellano (2003) mentions, when T is large this procedure is 
consistent even if the instruments for the lagged dependent variable are only 
predetermined, as it may be the case with the FD measure. We opt for this procedure 
and use three lags of the change in the short rate and three lags of findev as instruments, 
although we present the results for alternative sets of instruments for robustness 
comparisons. 

∧

W

 
3.2.2   Results 
 
Table 2 shows the results for the main equation. The table includes the number of 
countries that could be used in the analysis (N) and the total number of country-quarter 
observations finally used ( )∑T . i
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Table 2 
Pooled OLS, fixed-effects and 2SLS dynamic panel estimates  

Dependent Variable: growth in real credit and changes in lending rates  

t-stats in second line 

 

 Real Credit Lending Rates 

  δOLS δFE δ2SLS δFE δ2SLS δOLS δFE δ2SLS δFE δ2SLS 
ΔSt-1 0.001 0.000 0.001 0.001 0.000 -1.538 -0.340 -1.108 -1.378 -0.729 

 1.21 0.24 0.51 0.78 0.33 -3.08 -0.65 -1.21 -2.59 -0.77 

I(ΔSt-1<0) -0.002 -0.002 0.012 0.002 0.005 -7.703 -2.325 1.093 -7.530 1.410 
 -0.26 -0.24 0.89 0.21 0.42 -1.12 -0.32 0.23 -1.04 0.28 

findevt-1 0.005 -0.017 -0.026 -0.020 -0.012 1.681 -1.840 -2.663 0.057 -1.410 
 0.49 -0.10 -1.89 -1.27 -1.89 0.21 -0.15 -0.87 0.00 -0.39 

ΔSt-1*findevt-1 0.006 0.006 0.007 0.006 0.006 -1.274 -0.905 0.682 -1.051 1.426 
 4.21 4.01 3.56 3.94 2.87 -1.76 -1.18 0.48 -1.38 0.96 

I(ΔSt-1<0)*ΔSt-1 -0.001 0.000 -0.001 0.000 0.000 1.371 0.613 2.128 1.059 1.896 
 -1.08 0.36 -0.46 -0.37 -0.25 2.50 1.00 2.37 1.71 2.10 

I(ΔSt-1<0)*findevt-1 0.006 0.020 0.034 0.022 0.019 -4.067 -3.138 5.285 -2.785 5.527 
 0.38 1.22 1.22 1.39 0.75 -0.36 -0.26 0.62 -0.23 0.62 

I(ΔSt-1<0)*findevt-1*ΔSt-1 -0.007 -0.006 -0.007 -0.006 -0.006 0.520 0.143 1.853 0.055 1.635 
 -3.99 -3.56 -3.40 -3.45 -2.20 0.70 0.17 1.54 0.06 1.35 

Δcreditt-1 0.008 0.002 0.383 -0.021 0.612 -1.292 -0.714 0.629 -1.341 0.904 
 0.40 0.08 0.72 -1.02 0.78 -7.85 -4.69 2.70 -7.92 2.30 

ΔSt-1*GDPgt-1     0.000 0.000     -0.148 0.012 
     -0.03 0.57     -8.09 0.48 

GDPgt-1     0.004 0.001     -0.579 0.224 
     7.26 0.39     -1.46 0.70 

Country dummies NO YES YES YES YES NO YES YES YES YES 

R2 0.064 0.073 -- 0.094 -- 0.090 0.063 -- 0.092 -- 

N 68 68 68 68 68 58 58 58 58 58 

sum (Ti) 2391 2391 2263 2391 2263 2162 2162 2044 2162 2044 

           

           

Dependent variable 

Real Credit: Quarterly growth in real credit (IFS Line 22 / IFS Line 66) 

Lending Rates: Quarterly first difference in lending rates (IFS Line 60P) 

Explanatory variables: 

1) ΔSt-1: Change in Money Market rate (IFS Line 60P) 

2) I(ΔSt-1<0): Dummy for expansionary change in short-term rate 

3) findevt-1: Financial Development measure - Composite factor (four indicators) or Bank concentration 

4) Δcreditt-1: lagged growth in real credit 

5) GDPgt-1 : lagged annual real GDP growth 

Instruments in 2SLS estimates: 

Three lags of ΔSt-1 and three lags of findevt-1 

 
The results shown are quite consistent across methodologies, and to the inclusion of the 
lagged dependent variable. There is evidence of high persistence in credit growth and 
changes in lending rates, although the point estimates differ significantly across 
methodologies: the 2SLS estimates yield coefficients of around 0.4/0.6 for credit and 
0.6/0.9 for the changes in lending rates. Parameter estimates on the controls suggest that 
credit is slightly procyclical and that lending rates are countercyclical, which are 
relatively straightforward results. We comment on credit and lending rates separately. 
Regarding credit, Table 2 shows how there is some evidence that credit expands more 
when expansionary actions are taken (positive coefficient of ( )01 <Δ −itSI . findevt-1), 
but the result on . findev t-1 is slightly puzzling. A positive and significant sign in 
this parameter implies that the degree of financial development is negatively related to 

1−Δ itS
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expansion of credit when short-term rates change. In other words, monetary policy in 
general seems to be more effective in less developed financial systems. This result is in 
line with the first comment in Section 2, and certainly deserves further attention (notice 
that for our model to give an answer to this question we should make explicit 
assumptions about G(A), which we have deliberately not done). Our model, however, 
does imply that the parameter for the triple interaction ( )[ ]111 .0. −−− <ΔΔ titit indevfSIS  
should be negative and statistically significant. Indeed, parameter estimates for this 
variable are negative, always significant and quite accurately estimated. The magnitude 
of the coefficient is very stable across methodologies and robustness tests. This is quite 
strong evidence of the asymmetric effect we were looking for. Notice that this 
interaction term measures the effect on credit growth of the interaction between 
expansionary movements in the short-term rate and the level of financial 
development. 17  Our model predicts that higher FD makes expansionary monetary 
policy more effective -the capital constraint is less binding as the financial system 
develops so credit can grow faster- and that is precisely what this coefficient shows. 
Given our measure of FD, it is not easy to interpret intuitively the numerical value of 
the coefficient, but the sign and magnitude are very robust and stable. Other variables 
and interactions do not have such robust coefficients. 
    For lending rates, the results also tell an interesting story. First, lending rates seem to 
react more strongly to monetary expansions than to contractions: the positive and 
significant sign of  ([ 0. 11 )]<ΔΔ −− itit SIS  suggests that the lending rates move more in 
expansionary contexts (i.e. when rates are going down) than in contractionary contexts. 
Results on the triple interaction are again supportive of the conclusions of the model: a 
positive sign in this triple interaction means that lending rates react more strongly when 
the move is expansionary and the financial system is more developed.     The coefficient 
in this interaction is positive and close to significance levels, although not significant.18 
    Taken as a whole, and the difficulties of large cross-country empirical analyses 
notwithstanding, we believe that our results are quite intuitive and strongly in support 
of the implications of the model: the credit channel is an important transmission 
mechanism of monetary policy and, as the financial system develops, this channel 
becomes less constrained and the asymmetric effect of monetary expansions is reduced. 
 
3.2.3   Some robustness tests 
 
     We carry out some robustness tests that are shown in Tables 3 and 4. We test for 
robustness of the significance and magnitude of the estimated coefficients using: 
 1) An alternative measure of credit: we show results for line 32 instead of line 
22 of the IFS tables. 

                                                 
)17  is one for reductions in the short-term rate, which we identify with expansionary policy. ( 01 <Δ −itSI

18 This parameter does become significant in some of the robustness tests, so we still believe the data are 
mildly supportive of the asymmetric behavior in lending rates. One reason why the data may not give as 
strong evidence for lending rates, as for credit is that our model abstracts from the effect of higher 
demand for credit in lending rates. Whereas it is the case that credit unambiguously increases when the 
short-term rate γ   decreases, the lending rate β could go down by much (if banks focus on credit 
expansion) or not (if banks prefer to expand credit less but keep margins up). This latter effect depends 
on the elasticity of the demand for credit, which we have not modeled. Thus, we believe it reasonable that 
the evidence for the asymmetry may be a little weaker in lending rates. 
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 2) Alternative measures of the short-term rate. In Table 2 we used the money 
market rate, line 60B, given its parallel nature to the γ  in the model and the high 
availability of data; in Tables 3 and 4 we show results using T-bill rates, line 60C, or the 
discount rate, line 60. 
 3) Alternative sets of instruments. 
 4) A long time series condition that takes only data for countries for which there 
are at least 10, 20 or 30 time series observations available. 

 
Table 3: Real Credit Growth 

Robustness analyses 
         

  δFE δ2SLS δFE δ2SLS δFE δ2SLS δ2SLS δ2SLS 

Measure of credit Line 32 Line 32 Line 22 Line 22 Line 22 Line 22 Line 22 Line 22 
        

Measure of short-term rate Money 
Market 

Money 
Market 

T-bill T-bill Discount Discount Money 
Market 

Money 
Market 

 (Line 60B) (Line 60B) (Line 60C) (Line 60C) (Line 60) (Line 60) (Line 60B) (Line 60B) 

Minimum number of the periods -- -- -- -- -- -- -- -- 

per cross-sectional unit          

Instruments in 2SLS estimation 3 + 3 lags 3 + 3 lags 3 + 3 lags 3 + 3 lags 3 + 3 lags 3 + 3 lags 3 + 2 lags 3 + 1 lags 

ΔSt-1 0.001 0.002 -0.005 -0.002 0.005 0.001 0.001 0 
 0.93 0.63 -1.04 -0.69 3.27 0.36 0.90 0.03 

I(ΔSt-1<0) -0.012 0.012 -0.001 0.014 0.017 0.000 0.013 -0.002 
 -0.61 0.41 -0.06 1.35 1.50 0.03 1.14 -0.09 

findevt-1 -0.021 -0.034 0.015 -0.013 0.015 0.005 -0.006 -0.007 
 -0.64 -0.79 0.80 -2.46 1.12 0.70 -1.03 -0.75 

ΔSt-1*findevt-1 0.007 0.009 0.001 0.004 0.009 0.002 0.006 0.006 
 2.16 1.85 0.19 0.86 4.63 0.59 3.00 1.92 

I(ΔSt-1<0)*ΔSt-1 -0.001 -0.002 0.009 0.004 -0.005 -0.002 -0.001 0.000 
 -0.69 -0.56 1.49 0.73 -2.69 -0.85 -0.74 -0.02 

I(ΔSt-1<0)*findevt-1 -0.021 0.041 0.004 0.029 0.022 -0.002 0.036 -0.002 
 -0.59 0.67 0.20 1.69 1.27 -0.08 1.41 -0.04 

I(ΔSt-1<0)*findevt-1*ΔSt-1 -0.007 -0.009 0.003 -0.004 -0.009 -0.003 -0.007 -0.005 
 -1.83 -1.31 0.43 -0.54 -3.79 -0.7 -2.73 -1.08 

Δlendt-1 -0.249 0.340 0.040 -0.017 0.013 0.742 -0.357 1.457 
 -12.31 0.30 1.74 -0.12 0.73 1.50 -0.39 0.54 

ΔSt-1*GDPgt-1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 -0.51 0.13 -0.60 -1.07 -5.10 -3.45 -0.19 0.51 

GDPgt-1 0.003 0.001 0.003 0.003 0.005 0.002 0.006 -0.002 
 2.38 0.29 4.56 5.03 10.55 0.80 1.41 -0.19 

Country dummies NO YES YES YES YES YES YES YES 

R2 0.083 -- 0.119 -- 0.110 -- -- -- 

N 66 66 55 54 92 92 68 68 

sum (Ti) 2347 2223 1825 1719 3056 2876 2309 2355 

         

Dependent variable: Quarterly growth in real credit (IFS Line 22 or IFS Line 32 / IFS Line 66) 

Explanatory variables: 

1) ΔSt-1: Change in short-term interest rate (IFS Lines 60, 60B, 60C) 

2) I(ΔSt-1<0): Dummy for expansionary change in short-term rate 

3) findevt-1: Financial Development (Bank concentration) 

4) Δcreditt-1: lagged growth in real credit 

5) GDPgt-1 : lagged annual real GDP growth 

Instruments in 2SLS estimates: 

Number of  lags of ΔSt-1 and lags of findevt-1, respectively 
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Table 3 (continued): Real Credit Growth 
Robustness analyses 

       

  δFE δ2SLS δFE δ2SLS δFE δ2SLS 

Measure of credit Line 22 Line 22 Line 22 Line 22 Line 22 Line 22 

Measure of short-term rate Money Market Money Market Money Market Money Market Money Market Money Market 

  (Line 60B) (Line 60B) (Line 60B) (Line 60B) (Line 60B) (Line 60B) 

Minimum number of the periods 10 10 20 20 30 30 

per cross-sectional unit             

ΔSt-1 0.001 0.000 0.001 0.000 0.001 0.005 

  0.78 0.33 0.78 0.31 0.78 1.82 

I(ΔSt-1<0) 0.002 0.005 0.002 0.005 0.002 0.015 

  0.21 0.42 0.21 0.39 0.21 1.33 

findevt-1 -0.020 -0.012 -0.020 0.013 -0.020 -0.13 

  -1.27 -1.89 -1.27 -1.94 -1.27 -1.98 

ΔSt-1*findevt-1 0.006 0.006 0.006 0.006 0.006 0.012 

  3.94 2.87 3.94 2.83 3.94 3.46 

I(ΔSt-1<0)*ΔSt-1 0.000 0.000 0.000 0.000 -0.372 0.001 

  -0.37 -0.25 -0.37 -0.24 3.94 0.26 

I(ΔSt-1<0)*findevt-1 0.022 0.019 0.022 0.018 0.022 0.039 

  1.39 0.75 1.39 0.71 1.39 1.57 

I(ΔSt-1<0)*findevt-1*ΔSt-1 -0.006 -0.006 -0.006 -0.006 -0.006 -0.006 

  -3.45 -2.20 -3.45 -2.15 -3.45 -1.18 

Δcreditt-1 -0.021 0.612 -0.021 0.646 -0.021 -0.285 

  -1.02 0.78 -1.02 0.80 -1.02 -0.51 

ΔSt-1*GDPgt-1 0.000 0.000 0.000 0.000 0.000 0.000 

  -0.03 0.57 -0.03 0.57 -0.03 -0.74 

GDPgt-1 0.004 0.001 0.004 0.001 0.004 0.005 

  7.26 0.39 7.26 0.33 7.26 2.03 

Country dummies YES YES YES YES YES YES 

R2 0.094 -- 0.094 -- 0.094 -- 

N 68 68 68 67 52 41 

sum (Ti) 2391 2263 2391 2245 2391 1587 

       

       

Dependent variable: Quarterly growth in real credit (IFS Line 22 or IFS Line 32 / IFS Line 66) 

Explanatory variables: 

1) ΔSt-1: Change in short-term interest rate. (IFS Lines 60, 60B, 60C) 

2) I(ΔSt-1<0): Dummy for expansionary change in short-term rate 

3) findevt-1: Financial Development (Bank concentration) 

4) Δcreditt-1: lagged growth in real credit 

5) GDPgt-1 : lagged annual real GDP growth 

Instruments in 2SLS estimates: 

Three lags of ΔSt-1 and three lags of findevt-1 
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Table 4: Lending Rates 
Robustness analyses 

       

  δFE δ2SLS δFE δ2SLS δ2SLS δ2SLS 

Measure of short-term rate T-bill T-bill Discount Discount Money Market Money Market 

  (Line 60C) (Line 60C) (Line 60) (Line 60) (Line 60B) (Line 60B) 

Minimum number of the periods -- -- -- -- -- -- 

per cross-sectional unit       

Instuments in 2SLS estimation 3+3 lags 3+3 lags 3+3 lags 3+3 lags 3+2 lags 3+1 lags 

ΔSt-1 -0.384 3.222 -6.027 -9.974 -0.730 -0.731 

  -1.68 5.26 -18.65 -22.86 -0.78 -0.79 

I(ΔSt-1<0) -0.676 -0.634 -18.965 -22.926 1.455 1.455 

  -0.88 -0.56 -3.47 -5.16 0.29 0.30 

findevt-1 0.289 -0.088 13.482 -3.203 -1.405 -1.448 

  0.27 -0.13 1.99 -1.53 -0.40 -0.43 

ΔSt-1*findevt-1 -0.575 1.797 -6.493 -10.943 1.425 1.426 

  -1.97 3.03 -15.91 -18.97 0.97 0.98 

I(ΔSt-1<0)*ΔSt-1 1.000 -0.148 3.538 3.786 1.899 1.902 

  3.68 -0.30 9.12 8.05 2.12 2.15 

I(ΔSt-1<0)*findevt-1 -0.269 -1.801 -21.535 -23.797 5.593 5.574 

  -0.23 -0.96 - 2.59 -3.39 0.65 0.66 

I(ΔSt-1<0)*findevt-1*ΔSt-1 1.057 -1.056 3.360 4.145 1.639 1.644 

  2.97 -1.57 6.44 6.38 1.37 1.38 

Δlendt-1 0.076 -3.383 0.161 1.965 0.905 0.908 

  1.68 -6.66 5.13 14.21 2.32 2.35 

ΔSt-1*GDPgt-1 -0.011 -0.128 -0.007 0.110 0.013 0.013 

  -3.58 -7.36 -0.99 9.73 0.48 0.50 

GDPgt-1 -0.006 -0.087 -0.559 0.412 0.222 0.214 

  -0.20 -1.60 -2.53 2.10 0.71 0.70 

Country dummies YES YES YES YES YES YES 

R2 0.151 -- 0.295 -- -- -- 

N 55 54 87 87 58 58 

sum (Ti) 1955 1847 2927 2753 2084 2124 

       

       

Dependent variable: Quarterly first difference in lending rates (IFS Line 60P) 

Explanatory variables: 

1) ΔSt-1: Change in Short-term interest rate (IFS Lines 60, 60B, 60C) 

2) I(ΔSt-1<0): Dummy for expansionary change in short-term rate 

3) findevt-1: Financial Development (Bank concentration) 

4) Δlendt-1: lagged  change in lending rate 

5) GDPgt-1 : lagged annual real GDP growth 

Instruments in 2SLS estimates: 

Number of  ΔSt-1 and lags of findevt-1, respectively 
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Table 4 (continued) : Lending Rates 

Robustness analyses 
       

  δFE δ2SLS δFE δ2SLS δFE δ2SLS 

Measure of short-term rate Money Market Money Market Money Market Money Market Money Market Money Market 

  (Line 60B) (Line 60B) (Line 60B) (Line 60B) (Line 60B) (Line 60B) 

Minimum number of the periods 10 10 20 20 30 30 

per cross-sectional unit             

ΔSt-1 -1.378 -0.729 -1.378 -0.729 -1.378 -4.761 

  -2.59 -0.77 -2.59 -0.77 -2.59 -3.30 

I(ΔSt-1<0) -7.530 1.410 -7.530 1.410 -7.530 -0.442 

  -1.04 0.28 -1.04 0.28 -1.04 -0.07 

findevt-1 0.057 -1.410 0.057 -1.410 0.057 -2.091 

  0.00 -0.39 0.00 -0.39 0.00 -0.43 

ΔSt-1*findevt-1 -1.051 1.426 -1.051 1.426 -1.051 -4.210 

  -1.38 0.96 -1.38 0.96 -1.38 -2.12 

I(ΔSt-1<0)*ΔSt-1 1.059 1.896 1.059 1.896 1.059 6.045 

  1.71 2.10 1.71 2.10 1.71 2.48 

I(ΔSt-1<0)*findevt-1 -2.785 5.527 -2.785 5.527 -2.785 2.738 

  -0.23 0.62 -0.23 0.62 -0.23 0.23 

I(ΔSt-1<0)*findevt-1*ΔSt-1 0.055 1.635 0.055 1.635 0.055 7.190 

  0.06 1.35 0.06 1.35 0.06 2.11 

Δlendt-1 -1.341 0.904 -1.341 0.904 -1.341 0.761 

  -7.92 2.30 -7.92 2.30 -7.92 1.84 

ΔSt-1*GDPgt-1 -0.148 0.012 -0.148 0.012 -0.148 0.013 

  -8.09 0.48 -8.09 0.48 -8.09 0.42 

GDPgt-1 -0.579 0.224 -0.579 0.224 -0.579 0.269 

  -1.46 0.70 -1.46 0.70 -1.46 0.63 

Country dummies YES YES YES YES YES YES 

R2 0.092 -- 8.000 -- 0.092 -- 

N 58 58 58 58 47 39 

sum (Ti) 2162 2044 2162 2044 2162 1568 

       

       

Dependent variable: Quarterly first difference in lending rates (IFS Line 60P) 

Explanatory variables: 

1) ΔSt-1: Change in Short-term interest rate (IFS Lines 60, 60B, 60C) 

2) I(ΔSt-1<0): Dummy for expansionary change in short-term rate 

3) findevt-1: Financial Development (Bank concentration) 

4) Δlendt-1: lagged  change in lending rate 

5) GDPgt-1 : lagged annual real GDP growth 

Instruments in 2SLS estimates: 

Three lags of ΔSt-1 and three lags of findevt-1, 

 
We do not comment much on the results, which are mostly consistent with those in 
Table 2. 
For credit growth, we find that the parameter of the triple interaction is robust to the 
credit measure (although it somewhat loses significance), to the use of alternative 
instruments, and to the long-time series condition. It is the case that the use of T-bill 
data makes the effect disappear and that the use of the discount rate yields a significant 
coefficient only for the FE estimation. However, both these rates are less parallel to our 
theoretical γ  and they tend to have much lower variation (discount rates for some 
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countries have been constant through long periods of time), so it is not surprising that 
the statistical procedure finds it more difficult to capture the asymmetry effect. 
For changes in lending rates, it is the case that discount rates show the asymmetry result 
quite strongly. Also, the coefficient on the triple interaction stays at similar magnitude 
and significance levels throughout the different tests and it even becomes statistically 
significant in some cases. Thus, we believe that lending rates still provide important 
evidence in the line of the conclusions of the model, if somewhat weaker than that of 
credit (see footnote 20). 
      The results are therefore quite robust: it is always the case that monetary expansions 
become more effective in reducing lending rates (positive parameter of the triple 
interaction term) and in expanding credit (negative and significant parameter of the 
triple interaction) as the financial system develops. 
 
4   Conclusion 
 
This paper has looked at the relationship between the level of financial development 
and the effectiveness of monetary policy. As initial motivation, we commented on some 
cross-country evidence that suggested that monetary policy is more asymmetric the 
lower the level of development of the financial system. We define asymmetry as the 
different impact on credit and output of expansionary and contractionary monetary 
policy actions. 
Given evidence that this type of asymmetry might be related to the response of credit, 
we developed a simple theoretical model of banking finance where credit is effectively 
constrained by capital requirements when the financial sector is underdeveloped. The 
conclusions of the model are in line with those of the existing literature while adding 
the asymmetry result: monetary expansions may be less effective -they generate a 
smaller response of credit and output- than monetary contractions in the presence of a 
poorly developed financial market. 
A final empirical analysis brings the paper full circle by directly testing the implications 
of the model. We construct a large panel of countries for which we analyze the 
relationship between real credit growth or changes in lending rates and the changes in 
short-term interest rates. The results provide quite strong evidence in favor of the 
asymmetric effects. We find that credit growth and lending rates become more 
responsive to monetary expansions as the financial system develops. Several 
robustness analyses are provided that show that the result holds for a range of measures 
of the monetary policy instrument and the credit aggregate and for different estimation 
procedures and small sample adjustments. 
Both the theoretical model and the empirical analysis support the initial intuition: credit 
is an important channel for the transmission of MP actions, and the level of 
development of the financial sector has implications for the strength of this 
transmission. Our results should give guidance to policymakers when implementing 
MP actions in countries with shallow financial markets, and point out the importance of 
the development of the financial system. 
We are aware of limitations of both the theoretical analysis -mainly, the static nature of 
the model and the passive role played by the Central Bank-and the empirical analysis. 
Our paper, however, uncovers an important asymmetry of monetary policy that so far 
has received little attention and thus opens several fruitful avenues for research. This 
result should be seen as a first step towards furthering our understanding of the 
workings of monetary policy and its interplay with financial markets and 
intermediaries. 
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