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1. Introduction 

 
 

In Brazil, the credit-market condition is still nascent4 when compared to 

developed countries. Thus, economies that have the institutional framework in 

structuring phase and that are influenced by problems of asymmetric information in 

credit channels make their macroeconomics sets more sensitive to monetary policy 

shocks.  

In other words, the credit markets play an important role in the transmission 

of monetary policy shocks and act as a channel for further propagation of monetary 

policy. Moreover, one of these factors that enables the existence of these channels 

of credit as additional mechanisms of monetary policy is related to the asymmetric 

information involved in financial transitions which, in turn, leads to problems of 

adverse selection and moral hazard and making access difficult to borrowers to the 

credit market during tight-money periods,  (see Bernanke et al. 1994). 

In these sense, the objective of this paper is to identify the aspects of 

asymmetric information and the effects resulting from their problems, interfering in 

the conduct of the credit market. On this track, in turn, this study intend to help clarify 

how the credit variables (price and volume), respond to monetary shocks taking into 

account the empirical comparison between Brazil and United States, considering 

their different regulatory frameworks and institutional changes that occurred during 

the period (1996:01 – 2010:06).  

From the proposed objectives, we consider the following assumptions: i) an 

environment contaminated by asymmetric information influences the credit sets (price 

and volume), which respond more strongly to adverse shocks; ii) the dynamic 
                                                           
4
 The Brazilian economy has a mean ratio of Credit/GDP (%) between the years 1994 to 2009 of 

39.4%, while developed economies have a ratio of 149.4%. Source: World Bank, 2010. The concept 
of credit is used referring to "domestic credit provided by banking sector. " 
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response of the credit channel are distinct in different countries and regulatory 

framework, as well as change these behavior when they are evaluated individually, 

the national institutional reforms for each country. 

Given the relevance of the theme to justify the present study and considering 

the dissatisfaction with traditional effects of interest rate takes into account two 

important aspects of the credit market that serve to support the transmission process 

of monetary policy: i) the credit view; ii) the financial structure of a  country. 

According the credit view, Bernanke and Gertler (1995) identify empirically 

the influence of assets and liabilities of banks in the transmission monetary policy, 

which enables the separation between the channel of credit and interest rates. Thus, 

the researchers discuss empirical evidence that suggests some facts stemming from 

adverse shocks that makes the relevant credit channels for the transmission of 

monetary policy: 

i) An anticipated monetary shocks typically presents transients in interest rates; 

ii) Final demand absorbs the initial impact of an adverse shock, showing a 

decline relatively rapidly after the change in monetary policy; 

iii) The more rapid decline in final demand and households investments, i.e, 

spending on consumer goods, including durable and nondurable goods, 

respectively; 

iv) The fixed investment companies eventually declines the responses to a 

monetary policy shocks. 

As a result of these empirical approaches, Bernanke and Gertler, (1995) 

indicated a new perspective to the transmission channels of monetary policy by 

suggesting the existence of the bank lending mechanism. Thereafter, this approach 



4 

 

was enhanced with the introduction of the balance sheet channel, which considers 

the effect of monetary policy on asset values of companies. 

Regarding the financing structures of a country, the process of monetary 

policy transmission channels of credit depends on the characteristics of the financial 

system that are specific to each country. Thus, research based on the literature of 

“law and finance” considers the importance of the institutional framework as one the 

factors that explain the level of financial development and the depth of credit market, 

as North (1990), Porta et al. (1996), Cecchetti (1999), Porta et al. (1999) and Beck 

and Levine (2002). 

These researchers argue that the institutional framework leads to efficient 

financial development of a country, especially as regards the capacity of institutions 

and financial intermediaries in promoting the protection of property rights, 

enforcement of contractual terms, the reduction problems arising asymmetric 

information and the development of the structure of financial intermediation (credit 

market and stock exchange). 

Based on the important aspects of credit channels, this paper proposes an 

empirical comparison between models of credit channels, especially the bank lending 

mechanism in Brazil and United States through the following methods: i) Vector 

Autoregressive (VAR), used to evaluate the magnitude of the impulse response 

functions of variables of credit models for each country; ii) markov-switching vector 

autoregressions (MS-VAR), which serves to identify possible changes behavioral 

models of credit as a result of institutional changes, financial regulation, conducting 

monetary policy, among others. 

 This paper, in order to achieve its objectives, is organized as follow, consider 

this issue: the second section describes the methodologies used in the econometric 
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models and presents the Brazilian and American series used in this study, the third 

section analyzes the outcomes of credit models; in the fourth addresses the principal 

contributions from this research. 

 

2. Methodology  
 

 
This section is divided in two parts: i) first considers the theorical analyses of 

the structure of vector auto regression (VAR), which serve to identify the impulse 

response functions (FRIs) and the empirical comparison of different models of credit; 

ii) the second approach is the basic and essential model based on the markov 

switching vector auto-regressions (MS-VAR), providing the identification of a possible 

regime change models of credit in both countries during periods from January of 

1996 to June 2010. 

 
2.1. The VAR Methodology  

 

The VAR methodology as a model of empirical evaluation has been widely 

used in research related to the transmission channels of monetary policy, since their 

empirical results are consistent and allow analysis of the various relationships that 

exist between the variables and do not require a complete specification of the 

structure the economy. In recent decades, a series of empirical research related to 

the transmission mechanisms of monetary policy have been conducted to identify 

those critical factors that affected the efficiency of conducting monetary policy. In this 

context, recent empirical studies and real economic activity began to adopt the 

structure of vector auto-regression (VAR).  

Based on these empirical approaches of the VAR, a modeling is needed to 

characterize its application in identifying the effect of credit channels and 
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transmission mechanisms of monetary policy. Thus, the present study suggests the 

proper identification of exogenous shocks that allow the empirical assessment of the 

transmission monetary policy. In turn, the role of monetary policy can have two basic 

characteristics: i) endogenous reaction, determined by contemporary changes in 

economic sets which contribute to its reaction function; ii) exogenous action, 

independent of contemporary variations of these same sets in the model. As a result 

of these characteristics, the empirical evaluation of the transmission of monetary 

policy is related to monetary policy is related to adverse shocks, which they consider 

a proactive role of the monetary authority. Moreover, the model assumes the 

existence of informational gaps that consider the “policy shock measure” regardless 

of contemporary economic disturbances. Thus, the response of the economy to 

monetary shocks allows identifying and properly analyzing the structural effect of 

dynamic effective change in monetary policy. 

One of these analyses of adverse shocks considers the derivation of the 

system VAR by imposing appropriate restrictions. This approach was carried out by 

Sims (1972), Leeper and Gordon (1991), Bernanke and Blinder (1992), Gertler and 

Gilchrist (1993),  Bernanke et al. (1994),  Bernanke and Mihov (1998), Chu and 

Nakane (2001), Souza-Sobrinho (2003), Denardin (2007), among others. In order to 

make the analysis more explicit, we assume the economy as a structural VAR model 

as follow: 

 

tttttt uxCxCyByBy ++++= −− 110110  

 

ttttt GxDyyDx η+++= −− 110  

 

where ty  is a vector (nx1) economic sets of interest (non-political), tx  is a 

vector of policy sets, tu  and tη  are orthogonal disturbances. This technique 

(1) 

(2) 
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considers that behavior in period t  from each of these sets of vectors tY  and tX , 

objects  of estimation, which explained by the combined effects of interest sets in 

period t  and their lagged values. Thus, the structure VAR incorporates the feedback 

effect and allows the inter-relationships of these sets simultaneously.    

From simplification of the VAR model, this paper is used to its standard form 

reduced, as the follow equation: 

tt

p

i
it uyAAy ++= −

=
∑ 1

1
0  

 
where: 

ty = vector (nx1) of economics sets; 

0A =vector (nx1) of constant; 

Ai =array  (nxn) of coefficients; 

tu = vector (nx1) of random terms, which it has zero mean and constant variance  and 

individually serially uncorrelated. That is , vi~i.i.d (0,Ω), where  Ω is array (nxn) of 

covariance-covariance of the errors. 

 
2.2. The MS-VAR Methodology 

 
 
The objective of researching and identifying structural changes in time series 

is a former consensus among economists. According to Chow (1960), the test based 

on F statistic provided the identification of “breaks” of the analyzed series in order to 

share the assessment of possible structural changes of regime.  

(3) 
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From this preliminary study, further tests5 have been developed over time in 

order to identify structural changes in the series. One such pioneering research was 

developed by Hamilton (1989), which is to study the behavior of the U.S. business 

cycle based on structural changes, which are governed by a Markov chain. The 

model assumes that the regime occurs in two stages (expansion and recession), i.e., 

the states of the Markov chain, which are identified within the model itself as a 

random set. Since then, structural changes will be considered as a random set, 

which permits the identification of this switch, as well as understanding the likelihood 

of the series remain in a given scheme or move to any other regime. 

Based on several empirical approaches to the MS-VAR model, a modeling is 

needed to represent the Markov chain with a VAR. Thus, markov-switching vector 

auto regressions (MS-VAR) can be considered as a generalization of finite basic 

VAR model of order p. When considering the vector p-th as auto regression for time 

series vector K-dimensional, '
1 ),...,( Kttt yyy = , Tt ,...,1= ,  

 

tptptt uyAyAvy ++++= −− ...11  

 

where ( )tsu  ~ IID ∑),0(  and pyy −10 ,...,  are fixed. Denotes p
pK LALAILA −−−= ...)( 1   

as outdated lagged dimensional polynomial. It is assumed that there are no roots 

inside or outside the unit circle 0)( ≠zA  to 1≤z , where L  is the lag operator, then 

t
j

jt yLy =− . If normal distribution of error is assumed to be ( )tsu  ~ NID ∑),0( , the 

                                                           
5 For example, the researches realize by Hamilton (1989), Turner et al. (1989), Cecchetti et al. (1990), 
Pagan and Schwert (1990),  Gray (1996),  Krolzig (1998), Sims and Zha (2006) and Primiceri (2005) 
provide a broad discussion of the models of markov-switching. 

(3) 
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equation (3) is known as the shape of the intercept of a VAR(p) Gaussian and stable. 

This can be reparametrized like shape of the adjusted mean of a VAR model: 

 

tptptt uyAyAvy +−++−+=− −− )(...)( 11 µµµ  

 

where vAI
p

j
jK

1

1

−

=










−= ∑µ  is the average dimensional.  

Special features of the markov-switching model is the assumption that the 

unobserved realization of a regime { }Mst ,...,1∈ , which is governed by a discrete 

time, discrete state Markov stochastic process  and defined by transition 

probabilities:  

 

( ) { }.,...,1,1,|Pr
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From a more precise analysis, the model assumes that ts  follows an irreducible 

ergodic state Markov process with transition array: 
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(4) 

(5) 

(6) 
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The assumptions of ergodicity and irreducibility are essential to the 

theoretical properties of the MS-VAR models. A comprehensive discussions above 

these theories of Markov chain with application of markov-switching is suggested by 

Hamilton (1994). The estimation procedures discussed in Krolzig (1997b) are flexible 

enough to capture even degenerate cases, i.e., when there is a single jump 

(“structural change”) within the state of absorption which persists until the end of the 

observation period. 

The degeneration of adjusted mean of VAR(p) in equation (4) enables the 

estimation of markov-switching vector auto regressions with changing of regime with 

order p  and regime M : 

 

tptpttpttttt usysAsysAvsy +−++−+=− −−−− ))()((...))()(()( 111 µµµ  

 

where ( )tsu  ~ NID ∑),0(  and ∑ )(),(),...,(),( 1 ttptt ssAsAsµ are functions of  switching 

of parameters  that describe the dependence of the parameters ∑,...,, 1 pAAµ  in the 

general regime ts , as follow below: 

 









=

=
=

.

1

)(
1

Msse

sse

s

tM

t

t

µ

µ
µ M

 

 

After the switching regime in equation (7), there is a period of an immediate 

jump in the mean of the process. It can probably be more plausible to assume that 

the mean is approaching a new level after the transition from one state to another. In 

(7) 

(8) 



11 

 

such a situation, the model follows intercept terms dependent of the previous 

regime )( tsv  that can be used as follows: 

 

tpttptttt uysAysAsvy ++++= −− ))((...))(()( 11  

 

In contrast, the linear VAR model, the adjusted mean of model (7) and the 

intercept of model (9) of an MS( M )-VAR( p ) are not equivalent. In Krolzig (1997b) is 

presented that these forms involve different dynamic adjustments of different set 

observed after a regime change. Despite the regime change in the mean steady 

state )( tsµ , the model enables an immediate jump in the time series vector observed 

in its new level, the dynamic response for a switching and for all intercept switching 

)( tsv  is identical to a shock equivalent white noise tu .  

 
2.3.   Brazilian Data and Summary Statistics 

 

Estimates are based on monthly gathered data and cover the period between 

January 1996 and June 2010. It is important to highlight that the series of interest 

cover the indicator of monetary policy, indicators of credit market, monetary market 

and real economy. 

The selection of the Brazilian series that will be used on the research 

comprehends: 

- Indicator of monetary policy: this indicator can be represented by the 

overnight-Selic, which comprehends the main instrument of monetary policy adopted 

by the Central Bank. This variable is consistent for the Central Bank has as main 

target to be pursued in short term aiming at fulfilling the regime of inflation goals. 

(9) 
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- Indicator monetary market: composed by cash in held by the public and 

bank deposits (M1); and federal bonds (indexed to the Selic tax) held by the public; 

- Price index: represented by the General Index of Price Internal Availability 

(IGP-DI), calculated by the FGV, which aggregates variations of prices measured by 

the Index of Prices by Wholesale Internal Availability (IPCA-DI: weighting 60%); by 

the Index of Consumer Prices Brazil (IPC-Br: weighting 30%); and by the National 

Index of Construction Cost (INCC: weighting 10%)  

- Indicators of credit market: it includes the credit with free resources and the 

pre-fixed taxes, which represent a subgroup of credit with free resources, 

comprehending: total free credit, free credit for individuals (personal credit) and free 

credit for legal entity (working capital); 

- Indicator of economical activity: index of industrial production (general); 

- Indicators of risk in the economical activity: which comprehend the cost of 

loans to the main segments of this market, mentioned previously, and charged in the 

operation of credit with free resources. These indicators are measured by the 

difference between the average rate charged in loan operations and the Selic interest 

rate; 

Table1 presents the summary statistics of the Brazilian macroeconomic 

series of interest, expressed in the original measure units: 
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Table 1 
Brazilian Data and Summary Statistics (Sample Period 1996:01-2010:06). (***) Rejection of 
hypothesis null to 1%.  Real and seasonally adjusted sets. 

Variables Unit 
#Monthly 

Obs. 
Average Minimun 

Maximu
m 

Standard-
Deviation 

Normality 
(p-Value) 

Policy Indicator               

Selic % a.m 174 1,43 0,59 3,33 0,50 0,000000 

Credit Indicators        
Consumer Spread  % a.m 174 58,06 28,56 150,53 24,82 0,000000 

Business Spread  % a.m 174 30,27 19,94 69,05 9,31 0,000000 

Total Loans Spread  % a.m 174 44,15 28,06 106,90 14,36 0,000000 

Consumer Loans R$ MM 174 154.561 15.820 502.492 142.161 0,000000 

Business Loans R$ MM 174 136.312 55.093 329.045 77.307 0,000000 

Total Loans  R$ MM 174 290.873 71.288 831.537 218.855 0,000000 

Monetary Indicators         
Inflation (IGP-DI) % a.m 174 0,71 -0,84 5,84 0,89 0,000000 

M1 R$ MM 174 104.167 22.762 250.234 62.070 0,000430 

Product Indicators        
Industrial Production Índex 174 119,05 75,96 195,78 32,45 0,000032 

 
 

The mentioned series present monthly periodicity and are in real term, for 

they were deflated by the Index of General Prices Internal Availability (IGP-DI), 

supplied by the Getúlio Vargas Foundation. Besides, the series of quantities are 

seasonally adjusted by the multiplicative method X-11 and expressed in logarithm. 

Primary sources of data were based on the following organs: Central Bank 

(indicators of credit market, monetary market and Selic rate) and IBGE (indicator of 

economical activity).  
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2.4.  American Data and Summary Statistics 
 

The selection of the USA series comprehends the same periodicity used for 

Brazil, since one of the objectives of this study is identifying similarities or 

divergences in leading the monetary policy through the mechanisms of credit 

channels and following the evolution of institutional and regulatory environments in 

both countries 

Given these perspectives, this section will present the descriptive statistics of 

major U.S. macroeconomic series of interest including the indicator of monetary 

policy and indicators of credit market, monetary market and real economy: 

- Monetary policy indicator: this indicator can be represented by FEDFUNDS 

(Effective Federal Funds Rate), which is a major mechanism of leading of monetary 

policy used by the FED (Federal Reserve) - North American Central Bank. Moreover, 

this indicator includes the interest rate at which private depository institutions, mainly 

banks, lend balances (federal funds) from the Federal Reserve to other depository 

institutions; 

- Money market indicator: M1 Stock Money (M1SL), this indicator is 

seasonally adjusted and was obtained by monthly data from FRED database; 

- Price index: CPIAUCS (Consumer Price Index for All Urban Consumers: All 

Items) assesses changes in behavior in the price level of consumed goods and 

services purchased by households. The CPIACS is defined by the Bureau of Labor 

Statistics of the United States as a measure of the average change over time in 

prices paid by urban consumers for a basket of goods and services to consumers; 

- Credit market indicators: Consumer Credit (Consumer (Individual) Loans at 

All Commercial Banks - Billions), which includes the credit over short and medium 

term extended to individuals, excluding loans secured by real estate. Business Loan 
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(Commercial and Industrial Loans at All Commercial Banks), as defined by the 

Federal Financial Institutions Examination Council (FFIEC) in the commercial bank 

Call Reports (FFIEC 031, 032, 033, 034) include loans to industrial and commercial 

purposes that are intended to associations, corporations and other institutions; 

- Indicators of economic activity: IPFINAL (Industrial Production: Final 

Products (Market Group)), this indicator is set by the Fed and includes the utilization 

of the capacity assembled in the industrial sector of the United States. According to 

EDF, this indicator includes the manufacturing, mining, electricity and gas; 

- Risk indicators on economic activity: TED Spread is an indicator of 

perceived risk in the U.S. economy in general. Its composition includes the 

percentage difference between the Libor (London Interbank Offered Rate), which 

reflects the credit risk of commercial loans to three months, and the T-Bills, which are 

considered risk free North American  treasury  bonds to three months; 

Table 2 presents summary statistics of  the American macroeconomic series 

of interest, expressed in the original measure units: 
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Table 2 
American Data and Summary Statistics (Sample Period 1996:01-2010:06). (***) Rejection of 
hypothesis null to 1%.  Real and seasonally adjusted sets.  

Variables Unit 
#Monthly 

Obs. 
Average Minimun Maximum 

Standard-
Deviation 

Normality 
(p-Value) 

Policy Indicator               

Fed Funds % a.m 174 -0,03 -0,96 0,28 0,20 0,000000 

Credit Indicators 

Bank Prime Loan Rate % a.m 174 6,52 3,25 9,50 2,04 0,000108 

Spread  % a.m 174 3,31 2,74 4,40 0,31 0,000000 

Bussiness Loans US$ Bil 174 1.059 722 1.612 225 0,000024 

Consumer Loans  US$ Bil 174 635 478 1.177 145 0,000000 

Real Estate Loans  US$ Bil 174 2.295 1.067 3.878 960 0,000188 

Total Securitized US$ Bil 174 516 144 688 146 0,000003 

Total Loans  US$ Bil 174 4.629 2.589 7.294 1.474 0,000481 

Monetary Indicators 

Consumer Price Index % a.m 174 0,20 -1,80 1,38 0,31 0,000000 

M1 Money Stock US$ Bil 174 1.273 1.064 1.723 183 0,000178 

Product Indicators 

Industrial Production Index Índice 174 89,88 72,16 100,70 6,61 0,002519 
 

 

The series were obtained through the website of the Federal Reserve 

Economic Data (FRED) Federal Reserve Bank of St. Louis and their frequencies are 

monthly. Moreover, the series of interest are expressed in the original unit of 

measure because they were deflated by the Consumer Price Index (CPI). It is worth 

noting that the amount series are seasonally adjusted by the X-11 multiplicative 

method and expressed in logarithms. 

 
 
3. Results – Empirical Comparisons between Brazil a nd USA 

 
 

Empirical evidence and analysis of credit channels will be presented in two 

stages: the first comprises is the analysis of impulse response functions (IRF) 

through VAR6 methodology for the entire period, January 1996 to June 2010, which 

allows to evaluate the intensity of the dynamic responses of the different models of 
                                                           
6 Estimations for the VAR models were performed in the software Eviews version 7.0. 
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credit for both countries; the second is the use of econometric tests based on the 

MS-VAR7 methodology, which enables the identification of possible regime changes 

to the Brazilian and American credit markets. 

 

3.1 The Effects of Credit Channels in Brazilian Monetary Policy 

 

3.1.1 Brazilian´s Impulse Response Functions  

 

From the estimates of models of bank loans, this section focuses on the 

analysis of impulse response functions (IRF), which identify and analyze the 

imperfections of credit markets as being relevant to the transmission mechanism of 

monetary policy. 

However, before presenting the results, it is important to point out some 

theoretical assumptions that are typically taken in this type of empirical approach. 

One is based on research by Bernanke and Blinder (1992), which considers the 

interest rate, which in the Brazilian case is the Selic rate, as one of the main 

instruments of monetary policy of the Central Bank and is equivalent to the rate of 

interest from the U.S. Federal Reserve. In turn, the Selic rate is a major target of the 

Central Bank in the short term due to the adoption of inflation targeting regime 

implemented in Brazil. Based on this assumption, the authors' research finds that the 

interest rate (Selic) reflects only the actions of monetary policy, not the current state 

of the economy, i.e., short-term fluctuations in the variables dominated only by 

changes in standard policy currency must be free of non-political factors8. 

                                                           
7 MS-VAR estimations for the credit models of both countries were performed  with the software 
OxEdit version 1.62. 
8 According to Bernanke and Blinder (1992), policy actions can be influenced by past economic 
conditions. However, the indicator of policy should not be sensitive to the ongoing development of the 
economy, ie, movements that occur within the same period. 



18 

 

Another assumption is associated with the choice of variables, which is the 

same approach of research by Bernanke and Blinder (1992) and Bernanke and 

Gertler (1995)  serves as a reference for various studies related to the credit view. 

The authors suggest that transmission of monetary policy is also influenced by the 

assets and liabilities of banks and provide separation between the channel of credit 

and currency. Thus, the authors estimate different standard VAR models with the 

variables leveled, respectively containing bank spread and the aggregate credit, as 

well as other variables, namely: industrial production, price index, currency and 

monetary policy indicator, which in this study is represented by the Selic.  

Besides these theoretical premises, it is important to note that the VAR tests 

are based on standard econometric specifications of the models that are suggested 

in section 3.2. Regarding the estimated coefficients, they are not directly interpreted 

in this section as they will be presented in estimated MS-VAR models. 

As results of the tests, the derivation of the impulse response functions of the 

main variables of interest enables the achievement of the Cholesky decomposition, 

where the dotted lines represent a confidence interval of two standard deviations. 

The assumption that innovations in the instrument of monetary policy 

represent genuine policy actions, as the responses of the variables of interest 

describe dynamic reactions in the face of such shocks. Once the variables are in 

logs, the impulse response functions can be interpreted as accumulated growth rate 

relative to the base, except the interest rate and costs of bank loan that can be 

interpreted as percentage change relative to the base (see Denardin, 2007). 

Fig. 1. presents the IRF of the VAR, including the aggregate of credit broken 

down by categories of borrowers: i) total loans, ii) credit directed to consumer, and iii) 

credit directed to business. 
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The first result of this section to be analyzed focuses on variables of free 

credit average in relation to the monetary shock, which makes the observation that 

the shock interest rate has negative effects on the VAR models channel for bank 

loans, and statistically significant on the credit aggregate. In particular, the behavior 

of credit supply has a resistance in the first three months, due to a probable rigid 

contract, and then declines fairly (almost 1.02%) and did not recover to the pre-shock 

level. The evidence found for response time of credit supply differs partially from the 

results found by Souza-Sobrinho (2003) and Denardin (2007), where after two years 

returned to the initial level credit. Such behavior of credit supply shown in this study 

do not confirm the evidence found in the United States, where bank loans take more 

than two years to regain the initial level (see Bernanke and Blinder, 1992). In turn, 

the bank spread responds strongly to the increase in the Selic rate to a high of 11.8% 

in the fourth month after the shock. This result corroborates the evidence found for 

the average bank spread found by Souza-Sobrinho (2003) and Denardin (2007), with 

values of 10% and 7.2% respectively. 

Concerning consumer loans, as illustrated in the center of Fig. 1., it presents 

results that corroborate the evidence found for the average credit channel. In 

particular, some variables have responded more quickly and strongly to monetary 

impulses. For example, the consumer spread showed an increase of 17.2% after five 

months, i.e. a value of 5.4% above the value found for average credit. In turn, the 

consumer loans showed a more intense result compared to total loans, with the 

decline of (- 2.5%) after 19 months and shows no signs of returning to pre-crisis 

level. 
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Fig. 1.  IRFs: Spread and Credit Volume, VAR Estimations - Brazil. 
 

As mentioned earlier, the existence of sectoral differences related to loans 

also provides some influences in the business sector. Also in Fig. 1., the IRFs shown 

at left, illustrate the behavior of credit directed to business, where the first IRF to be 

analyzed is the bank spread that has a value (9.8%) after the fifth month. This value 

when compared to the other models in the credit market, the total spread (11.8%) 

and the consumer spread (17.2%) is lower since this group of borrowers, probably, 

has greater assurance and long-term relationship with financial intermediaries that 

facilitate the realization of such financial transaction. 

Regarding the analysis of IRF of credit supply to this sector, the response of 

the monetary impulse variable is also lower (- 1.02%) compared to individual credit 

(2.5%). From the monetary impulse, the IRF has a resistance until the fifth month due 

to a likely resistance to a contract, as mentioned earlier. Soon after this interval, 

credit presents a more pronounced and persistent decline throughout the period 

without showing signs of returning to the initial stage. 

The difference in behavior observed for the sectors of credit can be explained 

by the difference of market segment, where the asymmetry of information is typically 

more intense and frequent in the credit market targeted at individuals when 

compared to the segment of business credit. Despite the change in the credit market 
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in recent years, the declining cost of credit associated with the maturity of loans 

suggest that differences in behavior shown by credit market IRFs: (i) individuals: 

present high default rates in this type of transaction; provide few contractual 

guarantees, (ii) legal entities: they have long-term relationships with financial 

intermediaries, offer contractual guarantees, provide greater transparency through 

accounting and legal aspects. 

In summary, there are some additional considerations in which credit market 

imperfections may be relevant for the monetary transmission mechanism: 

i) The first suggests that imperfections in the credit market could force some 

classes of borrowers to rely primarily on bank loan; 

ii) The second is related to that same class of borrowers, small businesses 

and families, who are overly sensitive to movements in interest rates 

without risk. This second aspect is important because even if monetary 

policy can not directly control the flow of bank credit, their conduction 

becomes important, since open market operations influence interest 

rates; 

iii) The maturity of the credit operations may influence the speed of reaction 

of the IRFs, which soon after the monetary impulses have quick reaction 

associated with a slow recovery. As shown by IRFs of credit supply, the 

recovery behavior differs, in part, from the results found by Souza-

Sobrinho (2003) and Denardin (2007), where the credit models showed 

rapid recovery after two years.  
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3.1.2 Estimations on the Brazilian Credit from MS-VAR  

In this section it will be analyzed the behavior changes of the models that 

serve as credit transmission mechanisms of monetary policy. The analysis of results 

found in the models was performed in two steps. The first step is the statistical 

analysis based on estimates of the MS-VAR model. And in the second stage it will be 

carried out inferences with the statistical results based on the effect of changes in 

monetary policy associated with the institutional and regulatory developments, which 

may be one of several factors influencing the expansion of the credit market in recent 

years. 

The estimates of credit models are based on the MS-VAR model 

unrestricted, as described in equation 9 of the section 2.2, with parameters, variance 

and intercept that vary according to the regime. Table 7(Appendix) presents the 

model MSIAH (m)-VAR (p) that will be used in the next analysis and meets the 

characteristics of each model of the credit channel. The series of interest to be used 

in these models follow the same criteria and methodology adopted for the standard 

VAR, as described in section 2.1. Based on the nomenclature developed by Krolzig 

(1997b), the next step involves choosing the number of arrangements, (m), which in 

this paper was fixed at two (2) and optimal lag (p), was suggested by econometric 

tests, as criteria AIC, SC and HC, which showed results equal to two (2) or three (3) 

lags. 

It is noteworthy that the choice of the number of regimes is subject to the 

large number of parameters to be estimated. In turn, this estimate is related to the 

number of available observations, where a small number of regimes provide higher 

levels of freedom in the models. 
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From the choice of the regime and optimal lag, the next step is the linearity 

test (LR test) that enables comparison between the linear model of one regime and 

the model of a system with more than one regime. The result presented in Table 7 

enables the use of MS-VAR model, because the test suggests that the model is 

nonlinear and that the parameters change significantly between regimes. 

Based on the linearity test, the next step is to analyze the behavior of 

residues. As a result of the analysis, residues were patterned behavior,  i.e., they 

were not auto correlated, and had other features of the residues, relevant to 

obtaining the efficient estimation: i) the autocorrelation and partial autocorrelation 

functions; ii) the density distribution of residues in each equation, ii) QQ-plot. Based 

on these criteria, the model residues present in this paper has standard behavior, 

i.e., normal average. Moreover, the tests suggest that the use of series level as 

endogenous variable does not compromise the estimates and the model results. 

Soon after the testing of the residues, the next test involves an assessment 

of the EM algorithm (Expectation-Maximization) which ensures the interaction of the 

smoothed probabilities of regimes. This procedure provides an increase in the value 

of the likelihood function, where the interactive steps are repeated until convergence 

is established. Thus, after the initial calculations, the convergence of the EM 

algorithm presented eight (8) interactions with the probability of a change of 1%. 

The performance of statistical tests and adjustment of the model suggest the 

use of MS-VAR model, which allows inferences about the behavior of the credit 

market for the period January 1996 to July 2010. The second stage begins with the 

transition matrix of probability of MS-VAR estimated for the period after the Real 

Plan, as the results shown in Table 7 and Fig. 2.: 
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The results in Table 7 (Appendix) indicate that the regimes are persistent, 

i.e., the probability of permanence in each one of them is high. The first regime has 

the following probabilities of permanence (96.92%) and change (3.08%), while the 

second regime has the following probabilities of permanence (98.90%) and change 

(1.10%). 

Another important aspect to consider is the property of each regime 

associated with its classification, which relates the duration of each sub period of the 

regime. Table 7 (Appendix) suggests that the first regime presents a length (32.51 

months) lower compared with the second regime (91.01 months). 

As a result of the previous statistical analysis, the next step involves the 

inference to the Brazilian credit market through the coefficients and IRFs dependent 

on each regime. Before assessing the regimes in the Brazilian credit market, it is 

worth noting the temporal classification within each regime. Thus, Table 7(Appendix) 

shows the temporal classification of each regime and Fig. 2 illustrates the filtered 

probabilities, predicted and smoothed of each regime. 
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Fig. 2.  MS-VAR (Brazil) for the Total Loans and Predicted, Filtered and Smoothed Probabilities. 

 
The identified regime changes suggest the analysis of conducting monetary 

policy, credit supply and economic activity of each sub-period through a 
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quantification of this conduction of monetary policy. As illustrated earlier, an increase 

in interest rates, a measure of conducting monetary policy, lead banks to reduce the 

supply of credit slowly. Consequently, the levels of loans decrease and cause 

negative consequences in the real economy (see Bernanke and Blinder, 1992). 

The behavior of the regimes can be analyzed in greater detail through the 

coefficients of the regimes presented in Table 6 (Appendix) and dependent IRFs on 

each of regime illustrated in Fig. 3: 
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Fig. 3.  IRFs Dependent on Regimes: Brazilian Credit Market (Price and Volume). 
 

The results presented by the IRFs of this first regime suggest a greater 

influence of the credit channel in the first period when compared to the second 

period. Thus, some evidence of credit market can be emphasized in order to clarify 

the behavior of this period: 

i) The available evidence supports the notion that the risk of default is important 

for the pricing of loans in the wholesale, Kashyap and Stein (1993). The 

default can be characterized by information asymmetry, which in this first 

regime showed superior results when compared to the second regime; 

ii) The speed of the reaction time of the IRFs of this first suggests that the credit 

market has a short maturity of loans. The result found for that speed for the 



26 

 

period in question is similar to the evidence found by Souza-Sobrinho (2003) 

and Denardin (2007); 

iii) Institutional reforms, financial structure suggest the establishment of a 

favorable environment for credit expansion. In particular, the first regime banks 

were limited and adopted a conservative strategy in the allocation of their 

portfolios, i.e., they chose short-term assets (bonds) rather than long-term 

assets (loans). Consequently, the adoption of the strategy associated with a 

contractionary monetary policy suggests that monetary contraction favors the 

reallocation of banks in favor of federal bonds, with the consequent decline in 

credit supply, increased bank spreads and contraction of real product. The 

presented results corroborate the evidence found by Bernanke and Blinder 

(1992), Chu and Nakane (2001), Souza-Sobrinho (2003) and Denardin (2007). 

 

According to the IRFs illustrated in Fig. 3 of the second regime, the conduct 

of the credit variables suggest a reduction of problems of information asymmetry and 

a reduction in response time of credit supply. Such behaviors may be suggestive for 

the understanding of this behavior in the second regime: 

i) The first aspect considers a regulatory framework and accounting aspects that 

are more restrictive, which may have important effects on the conduct of 

monetary policy. In particular, more demanding regulators on law enforcement 

regarding banks, which have problems with loss or loans, provide a reduction 

in banks' liquidity. Consequently, an accounting and regulatory environment 

more restrictive suggests a reduction in effectiveness of the credit channel, 

according to  Kashyap and Stein (1993); 
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ii) The second aspect is the level decrease of information asymmetry between 

banks and borrowers, which enables to reduce problems of adverse selection 

and moral hazard (see Kashyap and Stein, 1993). As a result of this decrease 

associated with an expansionary monetary policy, the banks offer more credit 

and encourage the spread of the real economy. Thus, the second regime has 

a lower level (8.3%) compared with the first regime (19.55%); 

iii) The third aspect is related to variables of credit, which react more slowly to 

monetary impulses when compared to the former regime. These results 

suggest a lower reaction rate, which may be associated with the maturity of 

loans or even the change in the allocation profile of banks. 

 
3.2 The Effects of Credit Channels in North American Monetary Policy 

 
3.2.1 North American´s Impulse Response Functions  

After analyzing the outcomes of the Brazilian bank loan market in the 

transmission of monetary policy, this section aims to identify the evidences of the 

mechanisms of the North American credit channel and evaluate the responses of 

credit flows and their implications in the transmission of monetary policy. 

Before this analysis, the section introduces some aspects and hypotheses 

which corroborate the existence of the credit channel in the United States. 

The first evidence to be emphasized regarding the movements of credit and 

GDP, before the monetary shocks, according to Gertler and Gilchrist (1993) - an 

increase of bank loans after the monetary impulse - does not suggest an evidence 

against the view of credit provided that demand for credit for some borrowers present 

growth so as to minimize the impact of the decrease of the revenues. 
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On the other hand, the evidences that lead to a decline in bank loans do not 

suggest the existence of the view of credit, provided that the credit demand can 

influence the movement of this aggregate. 

The second evidence considers the analysis of the IRFs of credit supply 

broken down in relation to a monetary shock, as the effects arising from asymmetric 

information problems are more intense for some groups of borrowers (small firms and 

families), which have no access to capital markets. Consequently, this group of 

borrowers will present greater liquidity restriction during periods of macroeconomic 

shock (see Kashyap and Stein, 1993; Gertler and Gilchrist, 1993, 1994). 

Gertler and Gilchrist (1993) suggest that there is an effect of group 

composition of borrowers on the behavior of bank loans, i.e. the idea that the change 

in the conduct of monetary policy has a negative effect more intense on small 

businesses and consumers.  

On the one hand, bank loans for small businesses fall after a adverse shock. 

On the other hand, they increase for large firms that have no dependence on this 

source of funding. Therefore, the assumption of excess sensitivity suggests that 

credit market imperfections impede the flow of liquidity for companies that are 

dependent on bank loan market. 

This evidences become more relevant to the analysis of the IRFs of credit 

flows, as illustrated in Fig. 4 below: 
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Fig. 4.  IRFs: Spread and Credit Volume, VAR Estimations - USA. 
 

The first outcome includes the analysis of the IRFs to total Loans, equal to 

the total loans in Brazil, that right after the monetary shock has maximum positive 

effects of (0.41%) on the credit aggregate until the 14th period. 

In turn, the behavior of credit aggregate, shown on the left in Fig. 4, starts a 

process of decline that reaches the minimum threshold of (-0.25%) after a period of 

55 months. This result differs from the behavior presented by Gertler and Gilchrist 

(1993), where a monetary policy shock had severe negative repercussions on credit 

aggregate with recovery after 24 months. 

Specifically, the changes in the dynamics of the IRFs of credit aggregate 

suggest changes to financial regulation and to the structure of the credit market. 

According to Ramey (1993) and Meltzer (1995), the abolition of financial 

restrictions facilitate the allocative ability of banks to replace reserves and retail 

deposits by issuing CDs pegged to interest rates, which have no reserve 

requirements. 

The second consideration is related to changes in the flow of credit, where 

banks facing a monetary shock may direct the supply of credit to other credit 

operations, as suggested by Edwards and Mishkin (1995).  
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Regarding the other variables in the model, the response of the M1variable is 

fast (12 months) and negligible (-0.3%) and response of the product shows some 

resistance in the first six months and then decreases until it reaches the minimum 

threshold (-0.27%) after 37 months. 

Finally, it is important to highlight the spread, which has an elevation of 

(6.2%) after the sixth month and then starts the process of returning to the initial level 

after 37 months. 

In summary, preliminary evidences of this first analysis indicate a decrease in 

the importance of bank loan channel in the United States. As a result of this 

weakening, the next analysis of this section focuses on identifying the sensitivity of 

credit flows in relation to monetary shocks. Accordingly, an evaluation of the 

composition of borrowers, including bank loans to households and businesses 

becomes necessary. 

The first of these evaluations is related to the consumer loans, which is a 

type of bank loan, equivalent to consumer loans in Brazil, depicted in Fig. 4.  

Fig. 4. illustrates the behavior of consumer credit aggregate in relation to the 

monetary shock, which has negative effect with persistent decline (-1%) and without 

returning to the initial level. Such behavior differs partly from the results reported by 

Gertler and Gilchrist (1993), where the credit supply to households has a strong 

decline to the level (-1%) during the period of two years and then starts a recovery 

process. 

As in Brazil, one of the factors may be associated with the maturity of credit 

operations or regulation issues, which will be highlighted in the next section. The 

other variables follow the same pattern behavior found in the average credit. 
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At last, we point out the evaluation of business loans through the IFRs 

illustrated above in Fig. 4. 

According to Fig. 4., the business loans category presents positive effects 

(1.3%), after an adverse shock, during the period of 12 months associated with a 

sharp decline to the initial level. Such behavior can be attributed to the ability of 

banks that adjust their portfolios to compensate the possible decline of deposits 

relative to bank loans, according to Bernanke and Blinder (1992) and Gertler and 

Gilchrist (1993). In relation to other model related to business loans, presented 

behaviors were similar to the other credit models. 

In summary, some considerations can be evaluated through the IRFs of 

various credit models analyzed: 

i) Credit market IFRs in the United States suggest a weakening of the bank 

loan channel, which can be attributed to financial deregulation associated 

with the expansion of new financial products, for example, the expansion 

of ABS (Asset-Backed-Securities), according  Samolyk (2004);  

ii) The behavior of some classes of bank loan, for example, credit to 

households is more sensitive when compared to other classes of loans 

(businesses). This result may be related to the ability of banks, which in 

view of uncertainties reallocate their asset portfolio in order to minimize 

possible losses. As in Brazil, the result found is in agreement with the 

models of Bernanke and Blinder (1992), Chu and Nakane (2001), Souza-

Sobrinho (2003) and Denardin (2007) 

 

 

 

 

 

 



32 

 

3.2.2 Estimations on the North-American Credit from MS-VAR Model 
 

After analyzing the dynamics of the IRFs of American credit models, this 

section involves understanding the behavior changes of credit as the transmission 

mechanism of monetary policy during the period from January 1996 to June 2010. 

Analyses of results were carried out in two stages: the first includes the 

statistical analysis based on estimates of the MS-VAR model; the second consists of 

the inferences with statistical results based on monetary policy conduction, on 

changes in the legal and accounting structures and on institutional aspects, which 

may be some factors that influence the behavior of the credit market. 

As in Brazil, the estimates of credit models are based on the unrestricted MS-

VAR model, as described in equation 8 in section 4.5, with parameters, variance and 

intercept that varies according to the regime. In turn, Table 8 (Appendix) 

demonstrates the model MSIAH (m)-VAR (p), which will be used in subsequent 

analyzes and responds to the particularity of the models of credit channels. In 

particular, the specifications of the series of interest to be used in the econometric 

models followed the same methodology and standardization used for the standard 

VAR model as the econometric tests in section 2.2. 

From the methodology developed by Krolzig (1997b), the next step of this 

research involves choosing the number of regime (m), which in this study was fixed 

at two (2) and optimal lag (p), which was suggested by econometric tests described, 

which presented results of two (2) lags. In this sense, the choice of the number of 

regimes is subject to the large number of parameters to be estimated. As a 

consequence, the efficient estimation is related to the number of available 

observations, where a small number of regimes provide higher levels of freedom to 

the analyzed models. 
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Since the choice of the regime and optimal lags of the model were 

determined, the next step is the linearity test (LR test) which enables a comparison 

between a linear model of a regime and a model with more than one regime. The 

result presented in Table 8 (Appendix) suggests using the MS-VAR model because 

the model is nonlinear and the parameters change significantly from one regime to 

another. 

Based on the linearity test, the next step comprises the examination of 

residues. The residues were not auto correlated, as well as others criteria: i) 

autocorrelation and partial autocorrelation functions ii) density distribution of residues 

in each equation, ii) QQ-plot. Based on these criteria, the model residues have 

normal distributions, i.e., the normal on the average. Moreover, the tests suggest that 

the use of level series as endogenous variables does not compromise the estimates 

of model results. 

After the residues tests, the next test is the analysis of the EM algorithm that 

enables the interaction of the smoothed probabilities of regime. Performing this 

procedure enables an increase in the value of the likelihood function, where the 

iterative steps are repeated until convergence is established in the model. 

Accordingly, after the initial calculations, the convergence of the EM algorithm 

presented ten (10) interactions with probability of change of 1%. 

Statistical tests associated with adjustment of the model enabled the use of 

MS-VAR model, which allows inference about the behavior of the American credit 

market for the period between January 1996 and June 2010. Thus, the second step 

of this section begins with a matrix analysis of MS-VAR model estimated for the 

American credit model presented in Table 8(Appendix): 
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The result of Table 8 indicates the transition of probabilities of the regimes, 

which are persistent, because the probability of permanence in each one of them is 

high. The first regime has the following probabilities: permanence (96.40%) and 

change (3.60%), the second regime has the following probabilities: permanence 

(94.89%) and change (5.11%). Besides identification of the matrix of transition 

probabilities, another aspect to consider is the properties of each regime associated 

with their classification, which relates the duration of each sub period of the regime. 

Thus, Table 8 (Appendix) indicates that the first regime is longer (27.80 months) 

when compared to the second period (19.56 months), as shown below: 

Based on the properties of the regime of credit model, Table 8 presents the 

temporal classification of each regime, and Fig. 5 illustrates these regimes with their 

probabilities filtered, predicted and smoothed, as shown below: 
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Fig. 5.  MS-VAR (USA) for the Total Loans and Predicted, Filtered and Smoothed Probabilities. 

 
According to the previous statistical analyses, the next step involves the 

inference to the American credit market through coefficients and the IRFs 

dependents on each regime. 

The identified regime changes suggest the analysis of conducting monetary 

policy, credit supply and economic activity of each sub period through quantitative 
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survey of conducting monetary policy. As exemplified earlier, an increase in interest 

rates, a measure of conducting monetary policy, leads the banks to reduce gradually 

the supply of credit. As a result, the levels of loans decrease and cause negative 

consequences in the real economy (see Bernanke and Blinder, 1992).  

Such behavior of the regimes can be analyzed in more detail through the 

coefficient of each regime, shown in Table 6 (Appendix), and the IRFs dependent on 

each regime illustrated below in Fig. 3: 
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Fig. 6.  IRFs Dependent on the Regimes: USA Credit Market (Price and Volume). 
 

In order to evaluate changes in the parameters of the regimes, two IRFs for 

each sub-period of the regime were developed. In this sense, the IRFs have the 

ability to synthesize information from the autoregressive parameters, variance and 

covariance of each regime.  

Thus, the interpretation of the dynamics of the estimated IRFs in relation to 

monetary shocks becomes indicative of how these changes in monetary policy reflect 

structural effects of the conduct of that policy in each analyzed historical period (see 

Bernanke and Blinder, 1992). 

As the result illustrated by Fig. 6, the behavior of the underlying variables of 

the first system of credit model suggests some considerations: 
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i) The atypical behavior of credit IRF in this period can be associated with the 

policy adopted by FED, which shortly after the 2001 recession and rising 

unemployment by mid-2003 kept interest rates extremely low9. In particular, 

reductions in interest rates for short term during the period from 2001 to 2004 

promoted an increase in demand for housing loan (see Labonte, 2010); 

ii) Another important feature of this first regime is related to the institutional 

aspect, since the change in housing financing from fixed to variable rate 

mortgages made in this sector of the economy favored the vulnerability of 

these assets in relation to fluctuations in interest rates in the short term. In 

part, the increase in loans for housing is due to permissive loan process that 

was subject to regulation by the FED and other government agencies. Such 

behaviors of permissive loans can be related to low levels of bank spread IRF 

which in this period reached the level of 1.8% when subjected to a monetary 

policy shock and the positive response of credit supply IRF. 

In turn, Fig. 6. illustrates the behavior of the second regime, where some 

considerations can be emphasized through the understanding of the IRFs of the 

model: 

i) In this second Regime, the loans seem to respond slowly to monetary policy 

innovations, because they present a resistance up to the sixth month and 

begin the process of decline (-0.5%) without returning to the initial stage. 

According to Bernanke and Blinder (1992), this initial resistance of credit has 

an economic basis because the loans are contractual commitments. In 

particular, the fact that the loans did not respond initially to changes in the 

conduct of monetary policy coincide with the responses of the unemployment 

                                                           
9 The federal funds target reached a level inferior to 1% in mid-2003, according to Labonte (2010). 
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rate favors the evidence that the loans do not carry the impact of monetary 

policy for the real economy (see Bernanke and Blinder, 1992); 

ii) Other evidence to be emphasized is the IRF of bank spread over the monetary 

shock, which in this second regime (3.5%) had a higher level compared to the 

first regime (1.8%). According to Rudebusch (2009) this result can be 

attributed to default problems in the housing finance sector, which favored the 

shortage of liquidity in financial market. In turn, the Fed in late 2007 began to 

use some means of expansionary monetary policy, which alter the size and 

composition of its balance sheet. Typically, changes in interest rate affect 

other interest rates and asset prices. However, the economic stimulus 

proposed by the FED was annulled by the dysfunction and lack of liquidity in 

the credit associated with higher spreads. In late 2008, the recession 

deepened and the FED used the policy of balance in order to reduce cost and 

improve the availability of credit to households and businesses. Thus, the Fed 

began lending money directly to various borrowers associated with a broader 

set of guarantees in order to increase the liquidity of critical financial markets, 

improve credit flows and restore the full effect of monetary policy rate interest 

(see Rudebusch, 2009); 

iii) Regarding the institutional aspect, in the same period of crisis, the FOMC has 

adopted some measures to reduce the cost of long-term loans, such as: i) 

purchase of long-term bonds from the government ii) acquisition of mortgage-

backed bonds issued by government-sponsored enterprises. Rudebusch 

(2009) argues that such initiatives have helped to reduce the cost of long-term 

loans to households and businesses, especially to families due to lower 

mortgage rates for home buying and refinancing. However, the measures 
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proposed by the FOMC do not reflected yet in the IRF bank spread analyzed 

in this period. 

 
3.3  Summary of Empirical Comparisons Between Brazil and USA 

 
 

The next tables (Table 3 and Table 4) presents a summary of estimated 

Brazilian and American results using the standard VAR methodologies for the three 

models of credit that enable the identification of credit variable intensity and the MS-

VAR model for average credit in order to identify a probable change of regime 

resulting from the institutional aspects. 

In turn, the empirical comparison is based on the dynamic responses (IRFs) 

of credit models using endogenous variables in relation to an adverse shock, 

represented by a positive innovation of one standard deviation in the interest rate. It 

is noteworthy that for all models the frequency and timing were the same and the 

endogenous variables were ordered as follows: i) industrial production, ii) price level, 

iii) money (M1) iii) spread, iv) bank loans v) interest rate. 

Furthermore, the results from Tables are presented as follows: the top 

number represents the maximum IRF estimated for the variables of price and credit 

supply, and the bottom number, the number of periods in which the IRFs reach their 

maximum level. 

Based on this standardization, Table 3 highlights some interesting results 

that can be summarized through the IRFs of the different credit models for both 

countries: 

 

i) The cost of Brazilian credit represented by the bank spread has values 

ranging from 10.20% to 16.80%. Therefore, when the result is compared to 
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the American credit models, ranging from 3.6% to 4.4%, one can see that the 

Brazilian ones have higher levels of information asymmetry in credit channels. 

Such behavior reflects in the high cost of bank loan to financing of the 

expenses and investment by households and Brazilian industries; 

ii) Estimates based on the credit supply IRFs suggest that the Brazilian credit 

channels - estimates between (-2.3%) and (-1.0%) - react more intensely to 

monetary policy shocks when compared to credit channels in North America, 

who presented estimates ranging from (-0.5%) to (1.0%). Such behavior can 

be attributed to the maturity of credit operations in Brazil, that despite the 

recent extension of the deadlines for funding, its behavior is still incipient 

compared to the credit market in the USA; 

iii) The sensitivity of the credit flow in relation to monetary impulses also suggest 

that the Brazilian credit market is more affected in periods of credit constraints 

when compared to the credit market in the U.S.. A piece of evidence that 

reflect this behavior is directed credit to the consumer, that in Brazil presents a 

high interference of the bank spread (16.8%) associated with a negative 

response from higher intensity in the credit supply (- 2.30%). Comparing this 

result with the American credit market, which has bank spread of 3.6% and 

credit supply of (-0.5%), we may conclude that the Brazilian consumer credit 

dependent pays a much higher value to obtain such financing. In turn, the 

results presented by the credit supply directed to companies are similar to 

consumers, because the Brazilian bank spread (10.20%) and the reaction of 

credit supply (-1.0%) are superior to results presented by the American IRFs 

with values of (3.8%) to the bank spread and (1.0%) for the credit supply. Such 

behavior suggests that U.S. companies better access the credit markets when 
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compared to Brazilian companies, which have major effects caused by the 

bank spread and heavy decline of the credit supply after monetary tightening. 

 

Table 3 
Summary of Results:  VAR Estimations (1996:01-2010:06). 

BRAZIL 

Models’ IRFs Unit 
(Maximum) 

Consumer Loans Business Loans Total Loans 

Spread  
% a.m (16,80) (10,20) (12,40) 

months 5 4 4 

Credit Supply 
% a.m (-2,30) (-1,00) (-1,05) 

months 20 36 28 

EUA 

Models’ IRFs 
Unit 

(Maximum) 
Consumer Loans Business Loans Total Loans 

Spread  
% a.m (3,60) (3,80) (4,40) 

months 6 6 5 

Credit Supply 
% a.m (-0,50) (1,00) (-0,17) 

months 36 12 48 

 
After presenting the outcomes that corroborate the effects of asymmetric 

information in credit channels and the sensitivity of the credit flow after monetary 

impulses. The next step in the empirical comparison between the Brazilian and the 

U.S. credit market include the identification of the influence of institutional reform and 

financial regulation in the access to credit. 

In this sense, the use of MS-VAR methodology enables the identification of 

possible regime changes in the credit markets and the possible effects arising from 

institutional reforms and financial regulation for reducing problems of information 

asymmetry. In turn, Table  summarizes the Brazilian and American evidences for 

credit models that consider regime change for the period between January 1996 and 

June 2010, as shown below: 
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Table 4 
Summary of Results: MS-VAR Estimations (1996:01-2010:06). 

BRAZIL – Total Loans Model 

Models’ IRFs Unit 
(Maximum) 

Regime I: (Jan. 1996 to Dec. 2001) Regime II: (Jan. 2002 to Jun. 2010) 

Spread 
% a.m (16,00) (8,30) 

months 4 2 

Credit Supply 
% a.m (-0,87) (-1,30) 

months 14 20 

USA - Total Loans Model  

Models’ IRFs 
Unit 

(Maximum) 
Regime I: (Jan. 1996 to Apr. 2005) Regime II: (May 2005 to Jun. 2010) 

Spread 
% a.m (2,90) (3,50) 

months 2 4 

Credit Supply 
% a.m (0,36) (-0,40) 

Months 6 20 

 

Based on the results presented in Table 4, some considerations of 

institutional reforms and financial regulation can be emphasized to reduce the 

problems of information asymmetry: 

Institutional reform and financial regulation in Brazil helped reducing the  

spread that showed a lower result in the second regime (8.30%) compared to the first 

(16.00%). Despite the evolution of this indicator, the response of the cost of credit in 

Brazil is much higher than in the U.S. which showed values of 2.90 % for the first 

regime and 3.50 % for the second regime. 

The results presented by the credit supply in Brazil suggest that institutional 

reforms and financial regulation favor of the bank loan channel that reacts in a less 

intense and longer way to shocks of monetary policy when compared the first regime 

[(-0.87%) reaches this value after 14 months and returns to the initial stage] to the 

second regime [(-1.30%) reaches this value after 20 months and no return to the 

initial stage]. Such behavior can be attributed to maturity of credit operations as well 

as credit expansion to both consumers and the industries, as explained in section 
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5.2.1 of this chapter. In particular, the Brazilian result of both time periods, suggests 

that institutional reforms and financial regulation favored the performance of the 

credit channel that plays an important role in the transmission of monetary policy. In 

turn, American evidences suggest that the institutional structure and financial 

regulation are also important for the effectiveness of the credit channel as the 

transmission mechanism of monetary policy, since the outcome of the first regime 

[(0.36%) reached this level after six months and does not return to the initial stage] 

supports the idea of weakening the credit channel. While the second regime [(-

0.40%) reached this level after 20 months and does not return to the initial stage] 

shows that institutional reforms and financial regulation promote the importance of 

the credit channel as a transmission mechanism of monetary policy. 

Finally, we point out the difference presented by the feature of financing for 

Brazilian companies when compared to the American ones. Since the cost of credit 

in Brazil is high when compared to the American, a macroeconomic shock suggests 

more intense reflections in the Brazilian credit models than the American credit 

models. Thus, American companies appear to access credit more easily, because a 

monetary shock provides an increase in credit supply within the industry. Such 

behavior suggests that firms in this country increase the financing out of credit in 

periods of financial constraint with the intention of mitigating the possible declines in 

sales and profits. 
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4. Conclusion 
 

In summary, it appears that the mechanism of transmission through the credit 

channels is presented in both countries because the results are presented in 

accordance with the “credit view”, which describes the increase related to problems 

of asymmetric information associated with the difficult access to bank loans in 

periods of credit constrains.  

Furthermore, another important point in this paper is the spread´s effects, 

which considerably affect some classes of credit borrowing, especially small business 

and consumers who have no access to another source of funds than bank loans.  

Finally, we point out that credit sets respond to monetary shocks with 

different levels of intensity in distinct regulatory frameworks, as well as change their 

standard behavior when they evaluated individually, the institutional changes during 

the study period. 
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Appendix 
 
Table 5 
Augmented Dickey-Fuller Test and Phillips-Perron Tests for Unit Root. (*) Rejection at 10%. (**) 
Rejection at 5%. (***) Rejection of the null hypothesis of unit root at 1%. 
The Augmented Dickey-Fuller test (ADF) has been implemented employing the automatic selection 
criteria for the lags based on the choice Schwarz Information Criterion (SIC) with a maximum 12 lags.  
The Phillips-Perron test (PP), in turn, used the method of automatic bandwidth selection methods 
Bartlett kernel - (Newey-West). 

BRAZIL 
 

EUA 

Variables 
ADF  
Test 

PP 
Test  

Variables 
ADF 
Test 

PP  
Test 

Policy Indicator     Policy Indicator     

Selic -3,47 -3,20*** Fed Funds -5,96 -5,79 

Credit Indicators   Credit Indicators 

Consumer Spread  -4,64 -3,34 Bank Prime Loan Rate -2,58* -2,58** 

Business Spread  -4,37 -4,50 Spread  -3,89 -3,88 

Total Loans Spread  -5,54 -4,44 Bussiness Loans -2,88* -2,58* 

Consumer Loans -2,58* -2,58* Consumer Loans  -2,58* -2,58* 

Business Loans -2,58* -2,58* Real Estate Loans  -2,58* -2,58* 

Total Loans  -2,58* -2,58* Total Securitized -2,58* -2,58* 

  Total Loans  -2,58 -2,58 

Monetary Indicators    Monetary Indicators 

Inflation (IGP-DI) -5,76 -5,76 Consumer Price Index -8,84 -7,87 

M1 -3,47 -3,47*** M1 Money Stock -3,47*** -2,58 

Product Indicators   Product Indicators 
Industrial Production Index -2,58* -2,58* Industrial Production Index -3,47*** -3,47 
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Table 6 
VAR Estimations. The credit models presented in this table, include the following series of interest of 
each country: industrial production index, price index, an indicator of monetary policy and credit 
market indicators. Note: These values correspond to the p-values. 

BRAZIL 

Vector Autoregressive of  Total Loans 

 Production IGPDI M1 Spread Total Loans Selic 

R2 0,9752 0,5785 0,9984 0,9546 0,9996 0,8629 

Ad. R2  0,9733 0,5469 0,9983 0,9512 0,9996 0,8526 

AIC -3,4157 1,8949 -4,3535 0,0643 -5,5787 -0,4195 

LM Test (1-6) 
1 2 3 4 5 6 

45,8924 35,4913 48,7518 33,6017 33,7110 28,2490 

Vector Autoregressive of  Business Loans 

 Production IGPDI M1 Spread Crédito P.J. Selic 

R2 0,9753 0,6165 0,9983 0,9274 0,9984 0,8768 

Ad. R2  0,9735 0,5877 0,9982 0,9219 0,9983 0,8675 

AIC -3,4219 1,8005 -4,3141 -0,2793 -4,8239 -0,5262 

LM Test (1-6) 
1 2 3 4 5 6 

38,8551 49,7252 51,4315 36,5510 24,6092 26,6476 

Vector Autoregressive of  Consumer Loans 

 Production IGPDI M1 Spread Crédito P.F. Selic 

R2 0,9756 0,5319 0,9985 0,9769 0,9997 0,8568 

Ad. R2  0,9737 0,4968 0,9984 0,9752 0,9996 0,8460 

AIC -3,4315 1,9998 -4,3897 0,5588 -5,0317 -0,3759 

LM Test (1-6) 
1 2 3 4 5 6 

48,1039 34,7324 61,1347 37,4513 46,5888 38,5239 

Vector Autoregressive of  Total Loans - Regime I 

 Production IGPDI M1 Spread Total Loans Selic 

R2 0,8212 0,5505 0,9913 0,9308 0,9965 0,7740 

Ad. R2  0,7855 0,4606 0,9895 0,9169 0,9958 0,7288 

AIC -3,2724 1,8837 -3,7693 0,8193 -5,1218 0,2543 

LM Test (1-6) 
1 2 3 4 5 6 

44,2158 33,2881 35,7702 27,5527 35,9848 26,1789 

Vector Autoregressive of  Total Loans - Regime II 

 Production IGPDI M1 Spread Total Loans Selic 

R2 0,9707 0,6834 0,9980 0,9427 0,9995 0,9272 

Ad. R2  0,9666 0,6387 0,9977 0,9346 0,9995 0,9169 

AIC -3,5369 1,9053 -5,3174 -1,4188 -5,9815 -1,6198 

LM Test (1-6) 
1 2 3 4 5 6 

49,6157 49,1264 36,2107 32,9689 48,8145 32,2131 

Continuation 
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Table 6: Continuation. 

EUA 

Vector Autoregressive of  Total Loans 

 Production CPI M1 Spread Total Loans FedFunds 

R2 0,9669 0,3540 0,9964 0,7555 0,9982 0,6270 

Ad. R2  0,9644 0,3053 0,9962 0,7370 0,9981 0,5989 

AIC -5,6850 0,2050 -6,5998 -0,7793 -5,6576 -1,2613 

LM Test (1-6) 
1 2 3 4 5 6 

60,4432 55,1287 54,6954 45,0521 61,8008 44,5635 

Vector Autoregressive of  Business Loans 

 Production CPI M1 Spread B. Loans FedFunds 

R2 0,9672 0,3548 0,9964 0,7457 0,9848 0,6140 

Ad. R2  0,9647 0,3061 0,9962 0,7265 0,9837 0,5849 

AIC -5,6955 0,2038 -6,6018 -0,7399 -4,4117 -1,2270 

LM Test (1-6) 
1 2 3 4 5 6 

67,4814 69,3181 66,6852 36,1355 50,5405 49,1789 

Vector Autoregressive of  Consumer Loans 

 Production CPI M1 Spread C. Loans FedFunds 

R2 0,9663 0,3505 0,9963 0,7450 0,9898 0,6171 

Ad. R2  0,9637 0,3015 0,9961 0,7258 0,9890 0,5882 

AIC -5,6666 0,2105 -6,5765 -0,7373 -4,6893 -1,2351 

LM Test (1-6) 
1 2 3 4 5 6 

54,3259 47,0618 62,1855 32,4767 43,8514 47,1200 

Vector Autoregressive of  Total Loans - Regime I 

 Production CPI M1 Spread Total Loans FedFunds 

R2 0,9782 0,2807 0,9931 0,7909 0,9970 0,7000 

Ad. R2  0,9755 0,1917 0,9923 0,7651 0,9966 0,6629 

AIC -6,2488 -0,6417 -6,9184 -1,2054 -6,1810 -1,5824 

LM Test (1-6) 
1 2 3 4 5 6 

59,3181 49,3251 34,2354 28,8283 47,6354 43,3869 

Vector Autoregressive of  Total Loans - Regime II 

 Production CPI M1 Spread Total Loans FedFunds 

R2 0,8706 0,4858 0,9895 0,8073 0,9724 0,7645 

Ad. R2  0,8376 0,3545 0,9868 0,7581 0,9653 0,7044 

AIC -4,8064 1,0487 -6,1577 -0,3262 -4,8521 -1,1687 

LM Test (1-6) 
1 2 3 4 5 6 

48,6629 47,6117 38,1693 23,1822 30,1508 41,4360 
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Table 7 
MSIAH(2)-VARX(2) Model of Brazilian Total Loans. 
LR Linearity Test           

H = The Model is linear.           

Teste LR :   382,5563          Chi(105) =[0.0000] **         Chi(107)=[0.0000] **        DAVIES=[0.0000] **   
              

Matrix of Transition Probabilities       

11p  0,9692 12p  0,0308 

12p  0,0110 22p  0,9890 
                

Regime Properties 

  Probabilities Duration (monthly)   

Regime 1 0,2632 32,51 
 

Regime 2 0,7368 91,01 
 

                

Regime Classification           

Regime 1 Regime 2 

1996-03 a 1998-12 1999-01 a 1999-02 

1999-03 a 2001-12 2002-01 a 2010-06 

  
 
 
Table 8 
MSIAH(2)-VARX(2) Model of North American Total Loans. 
LR linearity test           

H = The model is linear.           

Teste LR :  480,9749      Chi(105) =[0.0000] **    Chi(107)=[0.0000] **    DAVIES=[0.0000] **   

Matrix of Transition Probabilities       

  
11p  0,9640   

12p  0,0360     

 12p  0,0511 
 22p  0,9489 

  
                

Regime Properties 

  Probabilities Duration (monthly)   

Regime 1 0,5869 27,8 
 

Regime 2 0,4131 19,56  
                

Regime Classification           

Regime 1 Regime 2 

1996-03 a 1999-03 1999-04 a 1999-04 

1999-05 a 2003-03 2003-04 a 2003-04 

2003:05 a 2005:06 2005-07 a 2008-01 

2008:02 a 2008:02 2008-03 a 2010-06 
                
 
 


