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In modern, sophisticated banking systems, in addition to endogenously creating money, banks
have the ability to innovate and stretch constraints on their portfolio to potentially raise profits.
They fulfill demand for credit according to their liquidity preference and expectations of profits.
On the other hand, the monetary authority influences credit supply by changing the availability of
liquid assets compared to other assets through monetary policy instruments. By managing
liquidity in the reserves market, central banks modify the price of access to short-term liquidity –
the interest rate – and, thereby, cause changes in the yield curve and transform banks’ propensity
to expand credit. Even though determining credit supply is a difficult task since it depends on
expectations and cannot be calculated in advance, this paper aims to determine a credit supply
function for Brazil. Our empirical strategy was to estimate a dynamic panel data model on a large
cross-section bank-level dataset from the Brazilian Central Bank using balance sheet information
from the fifty largest banks operating in the country from 1999 to 2016. Credit outstanding was
matched with time-varying indicators that were prepared using data from banks’ portfolios and
then combined with macroeconomic variables. We use a Post-Keynesian framework to analyze
the relation between credit supply and the balance sheet composition of banks. Our findings
suggest that variations in banks’ liquidity preference which are reflected on their changes in
flexibility and leverage indicators have a significant impact on credit supply in Brazil.

JEL codes: E51, E52, E47

Dans les systèmes bancaires modernes et sophistiqués, en plus de créer de la monnaie de forme
endogène, les banques ont la capacité d’innover et d’étirer les contraintes sur leur portefeuille et
d’augmenter le profit potentiel. Ils satisfont la demande de crédit en fonction de leur préférence
de liquidité et des attentes de gains futurs. L’autorité monétaire, à son tour, influence l’offre de
crédit en modifiant la disponibilité des actifs liquides par rapport à toutes les autres classes
d’actifs par le biais de ses instruments de politique monétaire. En gérant la liquidité sur le marché
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des réserves, la banque centrale peut modifier le prix d’accès à la liquidité à court terme - le taux
d’intérêt - et, de ce fait, provoquer des changements dans la courbe de rendement et transformer
la propension des banques à accroître le crédit. Cet article vise à déterminer une fonction d’offre
de crédit pour le Brésil, bien qu’il s’agisse d’une tâche intrinsèquement difficile, car l’offre de
crédit dépend des attentes et n’est pas calculée à l’avance. Notre stratégie empirique consistait à
estimer un modèle de données de panel dynamique sur un grand ensemble de données
transversales de la Banque centrale du Brésil au bilan des cinquante plus grandes banques
opérant dans le pays de 1999 à 2016. Le crédit total a été jumelé à des indicateurs variant dans le
temps qui ont été préparés à partir des données du portefeuille des banques, puis combinés avec
des variables macroéconomiques. Nous utilisons un cadre Post-Keynésien pour analyser la
relation entre l’offre de crédit et la composition du bilan des banques. Nos résultats suggèrent que
les changements dans la préférence de liquidité des banques qui se reflètent dans les ajustements
qu’ils apportent aux indicateurs de flexibilité et de l’effet de levier ont un impact significatif sur
l’offre de crédit au Brésil.

Index terms

Mots-clés : préférence pour la liquidité, banques, crédit, politique monétaire, GMM
Keywords: liquidity preference, banks, credit, monetary policy, GMM
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Instruments; and Effects), E47 - Forecasting and Simulation
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Introduction
Credit expansion reflects the choice banks and non-banks make between more liquid

and illiquid assets given their profit prospects and liquidity preference (Berger &
Bouwman, 2017; Chick, 1993). Throughout the business cycle, banks are more or less
willing to increase their lending activity and change the composition and size of their
balance sheet, based on the perceived uncertainty. When the economy is prosperous,
expectations that asset prices will increase encourage banks to create credit both on and
off their balance sheets. If uncertainty rises, liquidity preference grows, and assets are
sold. Banks then become less inclined to fulfill the demand for loans both from firms
and households, choosing to stay liquid and further accentuating the procyclical
movement. In other words, when one considers banks’ liquidity preference, money
supply is endogenously determined. Adding to Keynes’ liquidity preference theory
presented in the General Theory (GT) as a model of asset choice, Minsky (1976)
included cash outflow commitments and balance sheet maturity mismatches in wealth-
holders’ decision-making process. In the case of banks, which main activity involves
liquidity and maturity transformation, taking on illiquid positions when issuing shorter-
term liabilities to buy longer-term assets is part of doing business (Carvalho, 2015).
Therefore, the endogeneity of money is subjected to a recurring choice between
profitability and liquidity under an inherent uncertain scenario (Davidson, 1965;
Keynes, 1937; Robertson, 1938).

1

Although the central bank (CB) can influence credit supply by changing the
availability of liquid assets compared to other assets via monetary policy instruments, it
cannot fully control credit supply (Carvalho, 1999). Through liquidity management in
the banks’ reserves market, the CB may modify the price of access to short-term
liquidity and, thereby, have banks adjust their asset portfolio, which may or may not
constrain credit creation (Arestis & Sawyer, 2002; Fontana & Palacio-Vera, 2003). The
monetary authority faces the challenge of fitting a “monetary collar” (Palley, 2013,
p.  30) on the economy yet it does not have a sharp control over credit creation
(Guttmann, 2016; Minsky, 1982, 1976; Palley, 2008, 2013).

2

Understanding the determinants of credit supply is therefore a difficult task. First,
since credit supply depends on expectations, it is not explicitly calculated in advance
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1. Banks’ liquidity preference

and is not completely determined by monetary policy, i.e. we can only see actual credit
outcomes after they have happened. Second, there are other factors that also affect the
demand for credit, which can or cannot be fulfilled by credit supply. Hence, identifying
the factors determining credit creation is not straightforward, even though one “can
read banks’ liquidity preference from their balance sheets” (Carvalho, 1999, p. 14).

Nevertheless, some progress in this area has been recently made through the use of
matched bank-firm lending datasets and macroeconomic variables, which can be
summarized in two distinct groups: i) panel data models on bank specific information,
such as the total liquid and illiquid assets, profitability and leverage, and
macroeconomic variables (Awdeh, 2017; Everaert et al., 2015; Lima, 2016; Vinhado,
2014; Mendonça & Sachsida, 2013;Vinhado & Belém, 2013; Stepanyan & Guo, 2011); ii)
structural vector autoregression models, especially vector error correction models built
to analyze the impulse and response of macroeconomic variables that are endogenously
determined, in which aggregate credit information is included (Busch et al., 2010; Dib,
2010; Gambetti & Musso, 2016; Goodhart & Hofmann, 2008; Hofmann, 2004; Hristov
et al., 2012; Kollmann et al., 2011; Mumtaz et al., 2018; Tamási & Világi, 2011). Our
contribution relates to the first group by estimating the credit supply function based on
variables that capture the liquidity preference of banks expressed on the adjustment of
their balance sheets over the years.

4

More specifically, we test the hypothesis that banks’ credit supply is strongly
determined by their liquidity preference and this is reflected on decisions regarding the
composition of their portfolio. To this end, we use two complementary approaches: first
we review the theoretical aspects of the behavior of banks and credit creation in modern
capitalist economies, exploring banks’ liquidity preference with a Post-Keynesian
endogenous money approach; then, we econometrically investigate the responsiveness
of banks’ credit creation in Brazil to the liquidity preference indicators calculated based
on the actual bank’s balance sheet lines.

5

Our empirical strategy is to use the GMM estimator, based on Arellano & Bond (1991)
and Holtz-Eakin et al. (1988), which accounts for the persistence, over time, of both
autocorrelations, given the presence of lagged variables, and individual effects that
control for the heterogeneity between entities. For these estimators, additional
instruments are created by the differences among lagged variables and disturbances in
order to estimate coefficients for the credit supply function with the generated
regressors as instruments. We are then able to use a large cross-section bank-level panel
dataset with information from the Brazilian Central Bank (BCB) over the 1999-2016
period. Credit expansion was then matched with time-varying information on banks’
portfolio constructed indicators and, finally, combined with macroeconomic variables
also from the BCB dataset.

6

This paper has five sections. After this introduction, we address the theoretical
aspects of incorporating liquidity preference within banks’ decisions to expand credit.
Section 3 discusses the Brazilian banking system and monetary policy instruments used
by authorities after the adoption of the Inflation Targeting Regime (ITR), which
influences the system’s liquidity by restraining excess demand over the potential
output. Section 4 tackles the econometric model for the credit money supply function in
Brazil, highlighting the importance of banks’ financial and ownership variables for the
dynamics of credit growth, as well as responses to macroeconomic variables. Finally,
the last section presents some concluding remarks.

7

The Post-Keynesian structuralist1 view focuses on the relationship between money,
credit, and liquidity preference: credit expansion is the result of the combined action of
banks and non-banks, according to their preference between liquidity and profitability
(Dow, 1996; Chick, 1994). Lending expansion is not limited by the volume of existing
reserves but is endogenously determined by banks when deciding on their balance sheet
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composition. Money endogeneity is so that financial institutions have the capacity to
expand credit, provided it is profitable, in order to meet demand conditions,
irrespective of restrictions placed by the CB2 (Carvalho, 2015). Consequently, in the
process of expanding credit, banks create deposits, endogenously expanding money and
quasi-money supply, and interfering on the liquidity status of the whole economy
(Chick & Dow, 2002; Madi, 1993).

In a narrow interpretation of Keynes’ liquidity preference theory, especially from
chapters 13 and 15 of the General Theory (GT), liquidity preference can be seen as
simply the demand for money, which originates3 mainly from the uncertainty about the
future and the plan to finance spending. In this simple perspective, if the public anxiety
to increase their liquid positions is not accompanied by the disposition of banks to
become more illiquid and acquire the assets that are being sold, interest rates may rise.
The rate of interest is the pecuniary sacrifice one thinks is worth making in order to let
go of liquidity, renouncing other claims and assets with an equal present value (Keynes,
1936).

9

In chapter 17 of the GT, Keynes expands his view for the liquidity preference theory as
an asset choice theory. Wealth-owners would demand a particular asset by comparing
its rate of return, calculated according to a few attributes that all assets possess in
different degrees. Assets with higher rates of return would have higher demand and
consequently higher prices, while other assets would be the opposite. In an aggregate
scheme, the individual rates of return based on the asset’s attributes would differ until
there would be no more advantages in monetary terms between them (Keynes, 1936).

10

Keynes characterized at least four attributes for assets: yield or capacity to generate a
return; carrying costs; change in market value over time; and liquidity premium. The
last one is key to understand Keynes’s theory of asset choice and is related to the “power
of disposal”. Liquidity premium is, thus, defined as the monetary rate of return agents
may be willing to forego in exchange for the potential convenience or security given by
this “power of disposal” (Keynes, 1936 and 1937). As emphasized by Davidson (1978)
and stressed by Carvalho (1999), the “power of disposal” of an asset, i. e., its degree of
liquidity, is a bidimensional measure of its easiness to be sold and the related capital
risk.

11

In times of increased uncertainty, agents tend to value the liquidity premium of an
asset higher than other attributes. As pointed out and expanded by Robinson (1979),
since these attributes are evaluated differently by different individuals, assets with
higher liquidity premium may be more demanded even if that means less monetary
returns. When there is uncertainty about the capacity of a particular portfolio to be
disposed of, a high degree of liquidity may be especially valuable, and wealth-owners
may choose to waive high monetary returns in order to remain liquid. As the basis for
comparison, money has the maximum liquidity premium as it is readily disposable
(Carvalho, 2015).

12

Taking the liquidity preference theory one step further, Minsky expanded the choice
between monetary returns and liquidity premium to portfolio decisions as a whole. He
emphasized the concept of liquidity both in terms of assets’ evaluation and in one’s
ability to serve debts acquired to finance assets (Minsky, 1976). Liquidity is then
dependent on an agent’s portfolio, which is constituted of different types of cash flows
over time. The degree of liquidity of one’s balance sheet is given by the “ability to honor
contractually fixed cash outflow commitments” (Carvalho, 1999, p.  7). From this
perspective, assets impact the portfolio liquidity due to: (i) the degree of confidence in
the expected monetary returns of the assets, (ii) their “power of disposal”, as well as (iii)
their ability to serve as collateral for debt issuance (Carvalho, 1999).

13

Minsky (1976) highlights the fact that when banks give loans to finance expenditures,
they expand their balance sheets and reduce the liquidity of their portfolio. That is, by
leveraging equities, reserves, and a range of “safe” assets, banks would eventually feel
the pressure to charge higher interest rates in order to compensate for greater perceived
risks and uncertainty (Chick & Dow, 2002; Dow, 1996). Even though continuous
financial innovations and guidelines revisions on the appropriate leverage ratios may
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allow credit expansion with no pressure on interest rates, a time must come when
leverage ratios and illiquid positions will be considered imprudent and banks will start
to demand a larger compensation for perceived risk (Minsky, 1976).

When liquidity preference changes, credit creation also fluctuates as the perception of
risk of both borrowers and lenders changes, according to Minsky’s (1976, 1986)
financial instability hypothesis4. During the ascending phase of the cycle, liquidity
preference is low and asset prices are expected to keep increasing. Banks reshuffle their
balance sheets towards less liquid assets and expand lending. Thus, a booming economy
implies that banks’ portfolios will be more concentrated on lower-liquidity, higher-
profitability assets, such as business and household loans5 (Carvalho, 1999).

15

With higher expected returns and scarcity of more liquid assets, the cycle will move to
a speculative phase. The increasing financial fragility in the economy eventually
prompts a rise in liquidity preference and assets start to be sold. The economy may
move into a downturn, which also increases liquidity preference, discouraging both
spending and lending (Guttmann, 2016; Minsky, 1986). Banks become less inclined to
fulfill the public’s demand for loans, choosing to purchase existing securities and
discriminating among potential borrowers by risk category. This more prudent lending
behavior can progressively confine banks into becoming financial intermediaries rather
than lenders, redistributing rather than creating liquidity (Fontana, 2003, 2004).

16

That said, banks are not passive lenders. Instead, they balance their needs for
earnings and liquidity so as to be active agents in the money supply process. They can
choose between creating loans or buying securities, which also creates deposits (Chick &
Dow, 2002; Dow & Dow, 1989). The ability of deposits created by banks in credit
operations to serve as money rests on banks converting this liability into a government
IOU6 when demanded, either to the public or to other banks in the interbank market.
So, each bank’s assessment of its portfolio’s liquidity will take into consideration not
only the specific credit risks of each individual borrower, but also its whole liability
structure to meet contractual cash outflows (Dow, 1996).

17

This means that the “the rate at which the bank can, with safety, actively create
deposits by lending and investing has to be in a proper relation to the rate at which it is
passively creating them against the receipt of liquid resources from its depositors”
(CWJMK, vol.  5, p.  21). Formally, money is endogenously created by banks through
credit operations – and other asset-buying operations – that create deposits, and this
money creation is determined by banks’ liquidity preference. As stressed by Carvalho
(2015, p.  66), “[t]aking liquidity preference of banks into consideration leads to the
acknowledgment that banks may not be just the transmission belt linking the general
public and monetary authorities, as it is assumed both by verticalists and horizontalists
[theorists of money supply]”.

18

Therefore, the CB is not capable of fully controlling the demand and supply of liquid
assets through the management of interest rates – or even the reserve requirement
ratio7 –. Modern monetary policy focuses on the short-term nominal interest,
incorporating expectations of future inflation. In a context of uncertainty, agents try to
anticipate policy decisions, in order to obtain arbitrage gains. Although the CB cannot
prevent the sudden change of expectations, it can influence the behavior of financial
institutions. This depends, however, on the impact that policy rate and the reserves’
policy will have on the expectations of financial institutions (Modenesi et al., 2013;
Palley, 1993, 2006).

19

Changes in the very short-term rate of interest by the CB can alter the balance
between risk and yield for all range of assets with different maturities, which can lead
investors to realign their portfolios by selling and/or buying assets with a new preferred
maturity. These operations would realign all asset prices, shifting the yield curve. From
the standpoint of non-banking agents, it may change the willingness to increase
spending, both investment and consumption. Credit, on the other hand, will depend on
banks willingness to lend, which also depends on the new yield curve and, therefore, on
expected gains (Carvalho et al., 2017).
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2. The Brazilian banking system:
structure, evolution, and monetary
policy

In summary, the monetary authority holds the ability just to influence liquidity
preference of banks by changing the availability of liquid assets compared to all other
classes of assets via monetary policy instruments. The result is a change in the structure
of the balance sheet of banks which may impact their propensity to expand credit
supply.

21

The adoption of the Inflation-Targeting Regime (ITR) a few years after the Real Plan
was implemented in Brazil meant to serve as an anchor to maintain price stability and
enable economic growth. According to Decree 3,088 of June 1999, it is the
responsibility of the BCB8 to implement proper monetary policy in order to achieve a
predetermined target – the inflation target fixed by the National Monetary Council
(CMN in Portuguese), based on a proposal by the Minister of Finance9. Under the
Regime, monetary policy is conducted to influence the level of the short-term interest
rate by adjusting the supply of bank reserves using three different instruments: i)
reserve requirements; ii) liquidity discount window; and iii) open market operations.
Although monetary policy does not have the sole purpose of fixing the short-term
interest rate, this task constitutes an important operational goal, making it possible to
achieve the final goal of price stability10 (Paula & Saraiva, 2016; Mishkin, 2011, 2012).

22

Hence, the BCB conducts monetary policy by choosing a target for the interest rate on
overnight interbank loans collateralized by domestic government securities registered
in and traded on the Sistema Especial de Liquidação e Custódia (SELIC)11. This rate is
the so-called Selic rate, which is defined as the “adjusted average rate of daily financings
determined in the SELIC for government securities” (BCB, 2017b). It includes all
overnight operations with bank reserves between financial institutions – the
secondary/interbank market – and between them and the CB – the primary market
12(Araújo, 2002).

23

In order to meet its required reserve balance, banks can either borrow directly from
the BCB at the discount window or go the interbank market, where the lower bound rate
for borrowed reserves is the interest rate the BCB pays on some types of reserve
requirements13. Reserves can be borrowed from the BCB at the liquidity discount
window, where loans are priced at the discount rate in order to alleviate liquidity
problems for banks and provide stability to financial markets. Nonetheless, access to
liquidity assistance operations in Brazil is restricted to financial institutions that hold
bank reserve accounts. The BCB is, thus, able to limit the access of financial institutions
to these liquid funds, managing the balance between its function as a lender of last
resort and as a guarantor of the payment system.

24

To guarantee the target and the desired behavior of the short-term interest rate, the
BCB works to estimate the needs for liquidity in the interbank market, adding or
withdrawing money accordingly. Changes in the level of reserves are a result of both the
BCB’s actions to manage liquidity and of autonomous changes in the CB net external
assets14, paper money in circulation, and deposits in the Treasury account15. In this
sense, liquidity forecasting is the initial stage towards the implementation of monetary
policy; it is the baseline for the decisions on the volume, frequency, and maturity of
operations designed to balance the reserve market (Figueiredo et al., 2002). If the CB
does not want greater fluctuations in the market short-term interest rate, it must act
accordingly, either by providing the necessary funds to banks, or by removing excess
reserves. In the Brazilian case, these adjustments are mainly made through open
market operations, given their greater versatility in accommodating daily variations in
market liquidity (Carvalho et al., 2017).
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2.1. The Brazilian banking system

When doing open market operations, the BCB may also choose between permanent
operations or temporary repurchase agreement operations. The former are usually
chosen when the CB intends to make a permanent removal of reserves or when it wishes
to intervene over a medium or long-term horizon. The latter are the main option when
there is a need for managing short-term or very short-term conditions in the bank’s
reserve market. These operations, also known as repos or reverse repos, are meant to
fine-tune liquidity conditions, offsetting unpredicted changes in the level of bank
reserves resulting from an unexpected behavior by the agents, as in a sudden reversal of
expectations, or from seasonal variations. For this reason, they are regularly preferable
when dealing with defensive interventions (Almeida, 2014).

26

Given the temporal lag between actions taken by the monetary authority and their
effect on macroeconomic variables and on prices, the CB decides on monetary policy
according to movements in the expected inflation (forward looking) to anticipate future
price pressures and volatility on output. One of the main features of Brazil’s monetary
policy regime is, therefore, to look at the market’s expectations of future inflation to
decide the interest rate in the present (Lima et al., 2011).

27

According to the 2011 BCB report on ITR in Brazil– “Dez Anos de Metas para a
Inflação no Brasil: 1999-2009” (BCB, 2011) – and other BCB working papers, like
“Implementing Inflation Targeting in Brazil” (Bogdanski et al., 2000) – the system of
equations the BCB estimates (and calibrates) in order to identify the monetary policy
transmission mechanism is a combination of an IS type equation, a Phillips curve, an
exchange rate passthrough specification, and a Taylor rule (BCB, 2011; Bogdanski et al.,
2000; Lima et al., 2011).

28

As in most Latin American countries, the Brazilian financial system remains bank-
based despite all changes brought by financial liberalization and the liberal policies
taken over the last decade of the 20th century. BIS (Bank of International Settlements)
data indicate that, with a capital market still under development, the banking sector
accounts for 94% of all credit to the private sector in the country. However, the credit-
to-GDP ratio was approximately 50% in 2016, far below what is observed in developed
countries. The short maturity on liabilities, high interest rate spreads, and high
profitability rates even with increasing defaults all point to a non-functional system that
is unable to contribute effectively to the long-term investment financing that is required
for economic development. The ability of Brazilian banks to sustain high returns and
profits in any economic scenario reflects a system shaped by high inflation periods,
unstable exchange rate and frequent crises. Institutions that better adapted to changes
prevailed.

29

The price and exchange rate stability brought by the Real plan in 1994 forced the
banking system to change its structure, resulting not only in a shift of activities, but also
in a new market design. Over the past three decades Brazil has had two very different
banking systems. The system in place before 1994 had a strong presence of public
banks, at both the federal and state levels, a limited number of foreign banks, important
earmarked credit lines, low competition, and banks’ profits substantially reliant on
revenues coming from high inflation (“float”). In contrast, the second system (currently
in place) has a smaller (but important16) number of public banks, a larger presence of
foreign banks, a generally non-earmarked allocation of credit, and banks with a solid
capital structure. The passage from the first to the second system took place in the
1990s along with a more open economy in terms of both trade and capital flows
(Goldfajn et al., 2003; Hermann, 2010; Puga, 1999). The Brazilian banking system
today is characterized by concentration of assets and liabilities in five large, universal
banks: Banco do Brasil (government-controlled bank), Caixa Econômica Federal
(government-owned bank), Banco Itaú (domestic private bank), Banco Bradesco
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3. Credit money supply function: an
econometric appraisal

(domestic private bank), and Banco Santander (foreign-owned bank). There are
hundreds of medium and small-sized banks, with more specialized operations.

The new scenario has been characterized by a more solid financial structure,
converging with international standards of prudential regulation through
improvements on monitoring and mitigation of risks (Prates & Biancareli, 2009; Prates
et al., 2015). Nonetheless, with banks preferring to invest in highly liquid government
securities indexed by the Selic rate, credit expansion only gained impulse in the
beginning of 2003. The new left-wing government that took over that year had to
ensure the political economy implemented by the previous administration would be
preserved, with the so-called “macroeconomic tripod”, i.e. inflation targeting regime,
floating exchange rate, and primary surplus initially adopted in 1999 (Paula et al., 2013;
Prates et al., 2015).

31

Downward expectations for the exchange rate, inflation, and, consequently, for the
Selic rate were confirmed by a new boom of capital flows to emerging markets. In
addition, lower risk aversion of global investors and the increasing Chinese demand for
commodities helped fuel the economic boom in the Brazilian economy from 2003
onwards. The improvement in trade balance, the liquidity cycle towards peripheral
countries, and market’s expectations that the CB would continue to reduce the Selic rate
induced banks to redefine their operational strategies. They started to prioritize credit
expansion with the intent to expand their market share and profit margins. The
conditions for a decrease in banks’ liquidity preference moving to a riskier portfolio
composition were in place (Freitas, 2009; Prates & Biancareli, 2009).

32

In this context of a greater expansion of the Brazilian economy, associated with a
growing domestic market supported in part by bank credit, a financial innovation gave a
second impulse to credit expansion by offering companies financing contracts linked to
foreign exchange derivative operations, which guaranteed a reduction in the cost of
credit while the Real was appreciating. This extremely risky mechanism contributed to
maintain the credit-to-GDP ratio in the first eight months of 2008. However, the
financial environment became much more fragile and susceptible to contagion effects
from financial crises and sudden exchange rate shocks.

33

So, with the failure of Lehman Brothers in September of 2008, banks started to face
greater obstacles renewing their external credit lines that supported loans and
operations with FX derivatives. Also, to cover losses in the subprime mortgage markets,
foreign banks operating in Brazil transferred funds to their parent companies, which
meant a reduction in the share of these institutions in the Brazilian private financial
system. The capital flight and subsequent exchange rate depreciation following Lehman
Brothers meant losses to companies and banks with derivative operations. The scenario
was of absolute risk aversion and liquidity preference by banks. The uncertainty about
the degree of exposure of the other agents led banks to withdraw credit for companies
and individuals and for other banks, prompting companies to revise production and
investment plans. Since most bank credit in Brazil is short-term, banks find it easier to
rearrange their portfolio in the face of a crisis, especially when they have Brazilian
government bonds indexed to the Selic rate as an alternative. The result was a rapid
deceleration of economic activity in the last quarter of 2008 (Mora, 2015).

34

In response, the federal government took a sequence of unprecedented measures:
unlike what happened during the international crises of the 1980s and 1990s, in 2008-
2009 Brazilian authorities were able, giving the favorable external conditions of the
previous years, to adopt countercyclical policies17 with the utmost objective of
recovering economic growth. The most important one by far was the use of public banks
to continue supporting credit and preventing a sharp decline in the credit-to-GDP ratio
during the most critical periods of the 2008 financial crisis.
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Banks’ liquidity preferences describe their balance sheet strategies, not their
demand for money, not even their demand for outside money. On the other hand,
banks with liquidity preferences will not accommodate passively the demand for
credit but will compare expected returns and liquidity premia of all purchasable
assets.

Table 1. Description of variables and expected coefficient signs

By using the Post-Keynesian theory of money supply that incorporates the liquidity
preference of banks, we can analyze how banks modify their balance sheet according to
changes in perceived uncertainty. Liquidity preference of banks determines their chosen
“basket” of assets and liabilities (Carvalho, 2015, 1999). Indeed, monetary advances to
households, business investments, bills of exchange, and call loans to the money market
are all classes of assets that will be demanded in proportion to their degree of liquidity
preference. As pointed out by Carvalho (1999, p. 17):

36

In order to capture movements in banks’ liquidity preference and the corresponding
swings in their balance sheet accounts, we have estimated a GMM model, based on
Arellano & Bond (1991) and Holtz-Eakin et al. (1988) that relates cross section
variations on the volume of credit and nine different balance sheet indicators, in
addition to other macroeconomic variables. Even though it is impossible to accurately
measure each agent’s liquidity preference, given its own subjective characteristic, we
may proceed to construct a liquidity preference schedule if we recognize that such
preference is expressed in combined variations in credit operations, portfolio-based
liquidity ratios, and macroeconomic variables. Besides, as we have applied a logarithmic
transformation of the data in the model, we can also understand that this is the
elasticity of credit with respect to each indicator and the other variables considered in
the study.

37

The hypothesis is that a change in credit volume indicates a change in agents’
liquidity preference, as credit is one – a riskier and less likely to be sold – of several
asset types chosen by banks to structure their portfolio. Under the same hypothesis,
credit variations should be accompanied by certain variations in selected liquidity
indicators and the macroeconomic and policy variables. Based on the works of Oliveira
(2009), Brown (1938), Vodová (2011a; 2011b; 2012), Moore (2009), Praet & Herzberg
(2008), and Rychtárik (2009), these indicators are various balance sheet ratios which
should identify main liquidity – or illiquidity – trends. This might involve the volume of
easily marketable assets, such as reserves or government securities, in comparison with
others that are less ready to sell; or holding more stable liabilities, as long-term
obligations, in contrast to maintaining credit lines with other financial institutions.

38

The dataset was completed with three macroeconomic variables also released by the
BCB.18 The objective was to take into consideration the impact of both economic activity
and especially the CB power over banks’ decision to expand credit and the balance sheet
indicators. It is worth noting that the vast majority of GMM models employed to
identify factors that alter the supply of credit use these three macroeconomic variables
–  demand, inflation, and interest rates19  –, and account for their endogenous
determination (Everaert et al., 2015).
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The expected coefficient signs of variations in these indicators and variables in line
with changes in credit operations are shown in Table 120. The first measure of
speculative position of banks, i.e. the ratio between operational revenue and expenses,
is expected to have a negative coefficient sign. This reflects the fact that banks with
“hedge” financial positions tend to turn into “speculative” ones, and then “speculative”
into “Ponzi” in the upward phase of the cycle. Therefore, the more speculative the
position, the lower this indicator will be, indicating low liquidity preference and, thus, a
greater possibility of credit expansion. For the same reasons, a positive relation is
expected for the leverage indicator, which represents the ratio between third-party
resources and equity, and measures the aggressiveness of a bank under a low-
uncertainty scenario. Consequently, the higher the indicator, the higher the bank’s
speculative position and the greater must be the credit supply.
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Note: All variables are on a log scale.

Please use the enlarge mode to view this table properly

Sources: authors based on BCB (2017c), Oliveira (2009), Brown (1938), Vodová (2011a; 2011b, 2012),
Moore (2010), Praet & Herzberg (2008), Rychtárik (2009) and Everaert et al. (2015)

The next two indicators – assets and liabilities flexibility – are based on banks’ need
to maintain flexible positions both in the assets and in liabilities sides of their balance
sheets. As stated by Oliveira (2009), banks will favor flexibility every time uncertainty
and liquidity preference increase. In moments of high macroeconomic instability, for
instance, opting for a more liquid asset portfolio allows rapid adjustments in equity,
necessary to both protect shareholders and benefit from opportunities to expand
capital. Therefore, the ratio between liquid assets to total assets – the assets’ flexibility
indicator – is negatively related to credit expansion.
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On the other hand, the liabilities flexibility indicator stands for the ratio between the
sum of resources that do not require banks to keep reserve requirements and short and
long-term liabilities. Banks have an array of possibilities for raising funds, rather than
just deposits. Thus, their need for reserves resulting from risky positions taken when
managing assets can be compensated either by influencing depositors’ preferences or by
fundraising from different sources, different markets, or arbitraging. In addition to the
use of conventional liability management practices, banks are constantly working on
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Being, ci, the bank-specific fixed effects, crediti,t–1, credit in the previous period,

macrot, macroeconomic variables at time t, and bank i,t’ the bank – specific balance

sheet indicators estimated at time t,.

financial innovations that are not subject to regulatory restrictions and consolidating
different operational strategies. They are, therefore, active players in managing their
liabilities to increase their wealth. In this way, the greater the liabilities flexibility
indicator, the greater the possibilities of offering credit (Hastings, 2006; Tufano, 2003).

The risk exposure indicator, i.e. the ratio between the lowest risk credit portfolio (A
and AA) and the total credit portfolio, refers to the inherent risk of credit supply given
the possibility of default. Even though banks may minimize this source of risk through
the diversification of their customer base, loan ceilings, guarantees, securitization of
assets, and operations in derivatives markets, banks tend to reduce their safety margins
when confidence is high, increasing risks (Gennaioli et al., 2012; Santomero & Trester,
1998). In this sense, Kregel (1997) points out that banks generally do not realize their
safety margins are being reduced. The very expansion of business tends to increase the
confidence of bankers that potential borrowers can afford to repay their debt, granting
credit that they would not otherwise. Thus, the greater the risk exposure indicator, the
greater the credit supply may also be.
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Then, we have an indicator related to bank leverage with external resources: foreign
currency exposure. This is the ratio between obligations and rights in foreign currency
and indicates the risk of exchange rate variation. According to Saunders (2000), banks
can mitigate this type of risk through on- and off-balance hedging strategies. Among
balance sheet strategies are attempts to match maturities and values of assets and
liabilities in foreign currency and the diversification of portfolio positions in different
currencies, since the correlation between exchange rates and interest rates are not
perfect among markets. The author points to the use of derivative transactions such as
forward and futures contracts, swap transactions, and options as off-balance sheet
activities. Nonetheless, with an expanding economy, these institutions tend to minimize
the risks of currency mismatch and increase the proportion of liabilities in foreign
currency when compared to the volume of assets denominated in the same currency.
That said, the higher this indicator is, the greater the risk assumed, and the greater the
credit supply (Davanzo, 2004; Hastings, 2006).
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Finally, we included three additional bank specific variables, which are: i) credit
supply in the previous period; ii) the financial independence variable; and iii) the return
on equity indicator. As for the first one, an increase in the lagged credit supply variable
may indicate both past optimistic expectations of banks and a reliable forecast of future
demand growth. The financial independence indicator is based on the ratio between
shareholders’ equity and adjusted total assets (total assets less shareholders’ equity)
and reflects how much banks can expand their lending operations based on their own
resources. It can also be understood as another leverage indicator. Lastly, the return on
equity indicates a bank’s profitability and shows the more profitable the bank is, the
more likely it is to expand credit supply. In summary, the higher these indicators are,
the greater must be the volume of credit supply; that is, they are expected to show a
positive coefficient sign.
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We used a large quarterly cross-sectional dataset from the BCB consisting of 50 banks
from 1999 to 2016. Even though the Brazilian banking system is highly concentrated21,
we included a large number of institutions to better grasp the behavior of the whole
system. The period covered conforms to data availability: before 1999, data was less
reliable due to structural changes taking place; 2016 was the last year for which data
published by the BCB was available at the time the model was created.
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The basic regression uses the following specification, where outstanding credit for
bank i, at the time t, is given by:
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3.1. Estimation results and discussion

Table 2. Dynamic Panel Data 1

Source: authors, based on Eviews software output

Output estimation is found in Table 222. One may see that roughly every coefficient
showed the expected sign. The exceptions were inflation, risk exposure, both of which
are not statistically significant, and return on equity. In Brazil, a negative risk exposure
may be related to the credit profile of Brazilian banks, which is dominated by A and AA
categories during the whole period of analysis. This reflects institutional changes
observed in the system that favored banks high level of profitability whilst working with
low risk credit23. On return on equity indicator, the negative coefficient sign may be
related to persistent high capital ratios featured by the majority of Brazilian banks,
which was also part of the 1990s restructuring process (BCB, 2017a). Domestic demand
featured the expected coefficient sign, although that is not significant.
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The model resulted in the Selic rate featuring a negative coefficient sign, which is
expected and statically significant, since policy rate has a negative effect on credit
supply. An increase in the short-term interest rate stimulates investment in assets more
liquid than credit, changing the yield curves of banks, and shuffling their liquidity
preference. Therefore, we can infer that banks’ liquidity preference and credit supply in
Brazil are both endogenously influenced by monetary policy.

49

By the same token, there is enough evidence that credit and liquidity preference
indicators respond to uncertainty as predicted in the Post-Keynesian theory of
endogenous money. That is, the more optimistic expectations about the future are, the
lower the urge for a flexible portfolio, the greater the propensity to leverage positions
and, therefore, the greater the volume of credit supply. In this regard, speculative
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4. Concluding Remarks

Bibliography

position of banks, i.e. the ratio between operational revenue and expenses, featured a
negative coefficient sign, while the coefficient for leverage – the ratio between third-
party resources and equity – was positive. Also, asset flexibility and liability flexibility
showed the expected signs, which means banks in Brazil are more likely to lend at times
of declining liquidity preference, increasing their positions in assets with high monetary
return and low liquidity premium.

The foreign currency exposure indicator presented a positive coefficient sign,
confirming the propensity for riskier balance sheet positions in times of lower perceived
uncertainty. Lastly, there is the financial independence ratio, which captures a bank’s
independence from third-party capital. Given the fact that all indicators are in
percentage form of the same unit variables, we can highlight the relative importance of
this coefficient in explaining the supply of credit. Brazilian banks are fairly independent
from third-party funds to finance credit, and that is a characteristic of a concentrated
and exceptionally cautious system. Accordingly, the indicator presented a positive
coefficient sign, suggesting that the higher the bank’s independence, the greater its
ability to fulfill the demand for credit.

51

Summing up, the model estimation gave us enough evidence to validate the
hypothesis that liquidity preference of banks can be perceived in their balance sheet
adjustments and, therefore, in the volume of credit supply. Most of the variables and
portfolio indicators considered presented the expected concomitant swings. It is
possible to infer that banks in Brazil are affected by monetary policy, but their behavior
is not entirely determined by monetary policy. Their liquidity preference determines
their behavior and the money supply.

52

In modern economies, banks can endogenously create money according to their
degree of liquidity preference. This implies that monetary policy, while influencing
banks’ preferences, is not the most determinant factor taken into account. Through the
management of liquidity in the reserves market, the CB may modify the price of access
to short-term liquidity – the interest rate – and, thereby, trigger adjustments in banks’
portfolios, i.e. on their liquidity preference, shuffling the composition of assets and
liabilities. The resulting change in the yield curve transforms the propensity of banks to
expand credit supply, which is one of many types of assets banks can carry.

53

Connected to the main framework of the Post-Keynesian approach to the relation
between credit supply and the composition of banks’ balance sheets, and also
considering other macroeconomic variables, our findings suggest that changes in the
liquidity preference of banks, reflected on their portfolio adjustments, are tightly related
to credit supply in Brazil. For instance, when there is a decrease in the liquidity
preference of banks, they are more likely to increase their degree of financial leverage,
which indicates a search for riskier liability positions in order to subsidize larger gains
in riskier asset positions, such as credit. Thus, banks tend to choose more illiquid and
profitable assets, waiving a more flexible portfolio.

54

Therefore, credit supply in Brazil is endogenously determined – as expected
according to Post-Keynesian theory – by the liquidity preference of banks. Monetary
policy attempts to control inflation by managing the short-term interest rate affects but
does not completely constrain credit supply.
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Notes

1 This paper uses the structuralist view of money endogeneity in the Post Keynesian tradition.
This view considers that taking liquidity preference of banks into account allows us to understand
money as an endogenous variable since it is created as a result of private decisions. We
acknowledge the existing dispute between “verticalists” and “horizontalists”, where the discussion
of endogeneity is driven by the debate on whether the monetary authority controls the monetary
base or the interest rate (Wray, 2007; Carvalho, 1999).

2 In addition to the reserves requirements and the interest rate policy rules, banking activity is
highly regulated, subject to quantitative restrictions such as capital requirements (Palley, 2013).

3 The aggregate demand for money is a composite result of different motives in the GT: the
Income-motive, meaning the demand for cash to bridge the interval between the receipt of
income and its disbursement; the business-motive, where similarly, money is held to fill the
interval between the time of incurring business costs and that of the receipt of the sale-proceeds;
the precautionary-motive, meaning being able to provide for contingencies requiring sudden
expenditure and for unforeseen opportunities of advantageous purchases; and finally, the
speculative-motive, which is particularly important in transmitting the effects of a change in the
quantity of money to the rates of interest when there are changes in expectation affecting the
liquidity function (Keynes, 1936, p. 124-125).

4 Minsky (1982) builds his financial fragility hypothesis based on three financial postures that
relate to different degrees of financial fragility. Hedge financial structures are described as having
a comfortable margin between expected returns from assets and committed cash outflows on
liabilities with no maturity mismatch between them. Speculative financial structure occurs when
debt service is greater than expected cash flows for some periods, even though the present value
of the expected returns is greater than the present value of the payment commitments. When
cash flow starts to be insufficient to cope with debt service and the unit has to roll over principal
and finance the interest (thus increasing total debt), there is a Ponzi financial structure. Changes
of risk perception by both borrowers and lenders are the fuel to the cyclical dynamic that leads
agents to speculative and Ponzi structures, endogenously increasing the fragility of the system.

5 As already stressed by Keynes in his Treatise on Money, banks could choose between three
different classes of assets: bills of exchange and call loans, investments, and advances to
customers. These assets have different liquidity premiums and monetary returns, being bills of
exchange and call loans the most liquid ones, although with lower returns. Advances to
costumers, less liquid with higher returns. Minsky (1982) made the discussion more
comprehensive in the complexity of modern banking systems and the balance sheet dilemma
faced by banks.

6 As pointed out by Carvalho (2015, p.  66): “It is government debt which is the bedrock of
liquidity in a capitalist economy.”

7 Reserve requirement’s only effect is increasing the cost of the liability acquired by the bank in
the credit operation. Besides, as highlighted by Keynes: “except in exceptional circumstances, all
banks use their reserves to the hilt; that is to say, they seldom, if ever, maintain idle reserves in
excess of what is their conventional or legal proportion for the time being” (CWJMK, vol.  6,
p. 47).

8 The main functions of the BCB are set by the National Monetary Council (CMN), as determined
by law.

9 The targets are for annual variations in the National Broad Consumer Price Index (IPCA).

10 The framework is grounded on controlling demand inflation, i.e. short-term excess of
aggregate demand over the potential output – and price stability could be achieved through the
short-term interest rate. The real interest rate is thought to influence investment and consumer
expenditure (Clarida et al., 1999).

11 In English, Special System for Settlement and Custody.

12 For more on Selic legislation and norms: http://www.bcb.gov.br/htms/demab/circular3587-
english.pdf

13 These operations are processed through entries in participants’ accounts kept in the central
bank through the Reserve Transfer System (STR), which is the “heart” of the National Financial
System (NFS). For more on the STR: http://www.bcb.gov.br/htms/novaPaginaSPB/str.asp?
IDPAI=STR.

14 Changes in the net external assets account result both from the balance between exports and
imports, and from financial operations. In Brazil, the central bank operates in the foreign
exchange market, buying and selling foreign currency (to/from banks) through auctions, in order
to maintain the exchange rate at a level considered appropriate, and these operations directly

https://journals.openedition.org/regulation/16723?file=1
http://www.bcb.gov.br/htms/demab/circular3587-english.pdf
http://www.bcb.gov.br/htms/demab/circular3587-english.pdf
http://www.bcb.gov.br/htms/novaPaginaSPB/str.asp?IDPAI=STR
http://www.bcb.gov.br/htms/novaPaginaSPB/str.asp?IDPAI=STR


impact the bank’s reserves account. These auctions are of two types: spot market or swap. In
2002, the BCB and the Treasury began to carry out foreign exchange swap operations in
conjunction with primary offers of LFT - Treasury Financial Bills. The use of this instrument
enables the market itself, more than the central bank, to offer foreign exchange hedge to
companies. The new system also made it possible to reduce the issuance of securities indexed to
the exchange rate (Carvalho et al., 2017).

15 The Treasury account with the BCB is called Conta Única and it keeps all government
spending and revenue information, such as tax revenue, public bond auctions, and payments to
public employees (BCB, 2017a).

16 In Brazil, some important public banks that managed to wave through the structural
transformations of the 1990s are currently some of the biggest financial corporations in terms of
assets.

17 Countercyclical monetary policy finally included a substantial cut in the Selic rate, but it was
only taken after the BCB’s fears about the inflationary impact of the depreciation of the Real were
surpassed by the concern with the abrupt drop in the level of economic activity. However, the
delay in monetary policy to stimulate economic recovery was offset by the implementation of a
series of temporary tax reliefs for sales and consumption in 2009 (Barbosa & Souza, 2010).

18 We have opted not to include a dummy variable for the 2007-2008 financial crisis because we
understand it may be incorporated in the liquidity preference schedule; we did not want to obtain
a separate crisis effect. We even tested the coefficient for the crisis dummy but it was not
statistically significant. Introducing such variable led to a minor change in the magnitude of the
estimated coefficients without affecting their significance level. Technically, when differenced, a
dummy variable “disappears” in GMM estimation.

19 The reserve requirement ratio is not included in the model since we understand that its impact
on the liquidity preference of banks is covered by the SELIC rate. Managing the short-term
interest rate with open market operations is the most used instrument by the monetary authority
to fine-tune market expectations. Also, the reserve requirement ratio (for demand deposits)
hovered around 45% for the whole period of analysis, with only three minor changes of one
percentage point (BCB, 2017a).

20 Banks’ balance sheet accounts can be seen in Appendix 1.

21 The five largest institutions – Banco do Brasil, Caixa Econômica Federal, Santander, Bradesco
and Itaú – accounted for roughly 80% of total credit supply in the period under analysis (BCB,
2017a).

22 Arellano–Bond test for serial correlation in the first-differenced residuals is in Appendix  2.
Sargan-Hansen test of overidentifying restrictions is reported by J-Statistic and Prob(J-statistic)
in Table 2, which fails to reject the null of overidentifying restrictions.

23 One example is the institutionality created for the payroll loans for formal workers and
pensioners in 2003 (10,820 Law of December 17th, 2003).
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