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Resumen 
 
Utilizando datos trimestrales para 14 bancos entre 2004 y 2018, se describe la estructura del sector y se 
encuentra evidencia de la existencia de economías de escala a nivel global. A nivel de producto, las 
economías de escala son significativas en el mercado de crédito a familias. También se encuentra evidencia 
de la existencias de economías de alcance entre el crédito a familias denominado en pesos y en dólares, así 
como entre el crédito a firmas y los depósitos denominados en moneda doméstica. Los resultados indican 
que el mercado de crédito a familias es el menos competitivo. En tanto, el mercado de crédito a empresas es 
más competitivo de lo que se podría suponer dada su relativa concentración. En el caso del crédito en 
moneda nacional, el grado de competencia es relativamente alto. En general, los resultados sugieren que 
existe margen para un mayor desarrollo y competencia en el sector bancario. 
 
JEL: G21, L10 
Palabras clave: función de costos, economías de escala y alcance, estructura de mercado, competencia, 
bancos, Uruguay. 
 
Abstract 
 
Using a quarterly data set for 14 banks in Uruguay between 2004 and 2018, we find that this sector is a 
concentrated oligopoly that exhibits global economies of scale. Specific product economies of scale are only 
significant in loans to households. Likewise, we find statistically significant economies of scope between 
loans to households in foreign and in local currency, as well as between loans to firms and deposits in local 
currency. The credit market to households is the less competitive, behaving like a monopoly or under implicit 
collusion. The credit market to firms exhibits greater competition than that suggested by the structure of the 
market, specially in local currency. Overall, the results suggest that there exists room for the development 
and increasing competition of the Uruguayan banking sector. 
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1 Introduction

The soundness, development and stability of a financial system may be influenced by
its structure as well as the degree of concentration and competition in the banking
sector. This is particularly relevant for the case of Uruguay, where there is a large
participation of banks in the financial system. Competition in the banking sector may
impact on stability through the franchise value and the risk-taking channels1. Moreover,
a concentrated system with few relatively large banks is more likely to display the
“too big to fail” problem, i.e. large banks increase their risk exposure anticipating
the unwillingness of the regulator to let them to fall down. In addition to that, the
structure and competitive behavior affect the transmission channel of monetary policy
and de-dollarization efforts. In turn, concentration and lack of competition may have
severe social costs due to underdevelopment of the banking industry and resources
miss-allocation.

Uruguay is a small, open and highly dollarized economy2 with a relatively small
banking industry3. In this context, it is relevant determining whether the structure
and competition in the banking sector may act as a barrier for its development. In this
paper, we provide empirical evidence on the technology, structure and competition of
the Uruguayan banking sector. More precisely, we use a quarterly data set for the 14
Uruguayan banks that were active in the period 2004-2018 to describe the structure of
the banking sector, estimate its cost function, assess economies of scale and scope, and
investigate its competitive behavior.

We start by estimating a translogarithmic cost function for the Uruguayan banking
sector. We use panel data techniques and control for endogeneity and fixed effects. In
turn, we use this estimation to assess the existence of economies of scale and scope,
as well as to investigate the competitive behavior of Uruguayan banks. Assessing the
technology is key to determine the structure of the market and the existence of market
power. For instance, the existence of increasing returns to scale would favor the creation
of large banks and make more likely the existence of market power.

Nowadays, technological innovation allows the realization of banking activities with
relatively low investment in fixed assets, which would imply reducing economies of

1See Allen and Gale (2000), Boyd and De Nicolo (2005), Gómez and Ponce (2014) and the refer-
ences therein for a conceptual discussion about the relationship between competition, risk-taking and
stability.

2Uruguay is a dollarized economy where, for instance, around 80% of bank deposit are denominated
in US Dollar. Similarly, credit to firms is also highly dollarized.

3Total assets of the Uruguayan banking industry represents around 64% of GDP, a figure relatively
small in the international comparison.
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scale compared to the past. However, our results suggest that there still exits global
economies of scale, specific economies of scale in loans to households, and economies of
scope between foreign and local currency loans to households. A potential explanation
for the existence of economies of scale is that the banking sector in Uruguay maintains
relatively high barriers to entry, mainly due to the size of the market and strict pruden-
tial regulation requirements such as corporate governance requirements, transparency
and security of the information, among others. In addition to that, despite the existence
of online banking and the emergence of fintech firms and electronic means of payment
that could replace the need for a physical network, bank branches are still a prevalent
customers’ option in Uruguay.

We use standard methods from the New Empirical Industrial Organization literature
to investigate the competitive behavior of Uruguayan banks. In order to assess the
robustness of the results, we use the conduct parameter method developed by Bresnahan
(1989) and the revenue test proposed by Panzar and Rose (1987), arriving to similar
results. Differently from other studies that use accounting data to infer the marginal
cost of banks, we estimate marginal costs as the slope of an estimated total cost function
by using a rolling fixed effect regression.

Our results suggest that the loan market to households is not competitive. The
highly concentrated structure of this market is consistent with an oligopoly, but its
competitive behavior is consistent with a monopoly or a market operating under implicit
collusion. A possible explanation for this result is the existence of a big player with a
market share close to 50% of the loan market to households. This bank could be acting
as a leader, setting a benchmark that is followed by other market participants. Previous
studies (e.g. Spiller and Favaro, 1984, and Mello, 2007) suggest that this market could
be modeled à la Stackelberg. A caveat about this result is that we only consider the
banking industry while there exists another market where non-bank, financial firms also
provide credit to households. Nonetheless, the business model of these lenders differs
from that of banks in several dimension and focus on different, more risky, segment
of credit to households.4 Further research would investigate the causes of this market
structure and competitive behavior. In the credit market to firms, however, there is a
greater competition than that suggested by the structure of the market. This result is
particularly significant for the market in local currency.

4Credit to households granted by these non-bank lenders represents 19% (15% if mortgage credit is
considered) of total credit to households in Uruguay. We exclude this segment from the analysis due
to lack of complete data for the period under analysis. Moreover, the business model of the companies
operating in this segment is substantially different from that of banks; for instance, they focus on more
risky segments of households, provide standarized products with less requirements than banks, and
does not cound with deposits as a source of funding.
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In summary, we perform an empirical analysis of the structure and competitive
behavior of the Uruguayan banking sector. We find that it exhibits high concentration,
shows global economies of scale and economies of scope. Specific product economies of
scales are only significant in loans to households. Likewise, we only find evidence of
statistically significant economies of scope between loans to households in foreign and in
local currency, as well as between loans to firms and deposits in local currency. From the
results about economies of global scale it is expected to find low competitive behavior
in market with high concentration. This conjecture is confirmed for the loan market to
households. Nevertheless, the loan market to firms shows more intense competition than
that inferred from the level of concentration of the market. Overall, the results suggest
that there exists room for the development and increasing competition of the Uruguayan
banking sector. In particular, this is the case in the loan market to households.

The rest of the paper is structured as follows. The next section revise relevant, re-
lated literature. In Section 3 we study the concentration and structure of the Uruguayan
banking industry. A generalized translogarithmic cost function is estimated and we
present results for economies of scale and scope. Given the differences on the relative
size of banks, we present results for different partitions of them: all banks, private ones,
big and medium banks with and without the state-owned one. In Section 4 we derive
marginal costs directly from the industry’s total cost function, study the competitive
behavior of Uruguayan banks and compare the results with those suggested from the
structure results of Section 3. In Section 5 we offer some concluding remarks. Descrip-
tion of variables, descriptive statistics and complementary tables can be fund in the
Appendix.

2 Related literature

There is a large strand of literature on economies of scale and scope estimation for
the banking industry. For the case of developed economies, Clark (1988) studies the
depository financial institutions in the USA and found significant overall economies of
scale only for depository institutions of relatively small size. Berger et al. (1994) found
economies of scale for the smaller banks and dis-economies of scale for the largest banks.
They also estimate that there are at most relatively minor economies of scope. More
recently, Wheelock and Wilson (2018), using nonparametric linear estimation of banks
costs, revenues and profits functions, show that a large proportion of banks in USA
between 2006 and 2015 show increasing returns to scales. In this paper, we arrive to
similar results for the case of Uruguay. Humphrey (1990) states that the measurement
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of economies of scale must rely on total costs rather than only on operational ones. We
follow this approach to build our measure of banking costs.

In the region, Streb et al. (1994) estimate a translogarithmic cost function for the
Argentinian banking industry, finding global economies of scale. They emphasize the
advantages of this specification in terms of identifying an optimal production level and
testing scope economies. In this paper, we also adjust a translogarithmic cost function
to the Uruguayan data. Dick (1996), also for the case of Argentina, found relatively
minor economies of scale and very little or non-existent economies of scope.

The existence of economies of scales and scope in the Uruguayan banking sector is
tested by Crocce et al. (1999) for the period 1991-1997. They find evidence of global
economies of scale and global economies of scope. But they only find specific economies
of scope in the joint production of consumer loans and corporate loans in that period.
We study the period after the Uruguayan banking crisis of 2001-2002, which reshaped
the structure of the Uruguayan banking industry. More precisely, we use data for the
period 2004-2018.

Mello (2009) estimates a cost function for Uruguayan banking sector between 2005
and 2008. Similarly, we adopt the production approach, from which deposits are consid-
ered products rather than inputs. Mello finds a U-shaped average cost function curve,
global economies of scale, in particular for small and medium size banks, in line with
Berger et al. (1994). In this paper, we use a similar methodology, extending the period
under analysis and evaluating consistency of the technological findings with market
structure and competitive behavior.

The literature on market power estimation is highly influenced by the methodology
proposed by Bresnahan (1989). He argue that supply and demand should be jointly
estimated in order to assess endogeneity and correctly identify the competitive behavior
of economic agents. We apply this methodology to our data set of Uruguayan banks.
Panzar and Rosse (1987) present a test for monopoly profit maximizing behavior. Their
method is relatively easy to apply because it only requires having data of revenues and
productive factor prices. They elaborated a H-statistic that is the sum of the factor
price elasticities. Depending on the value of the H-statistic it can be infered whether the
market behavior of banks is consistent with a monopoly, an oligopoly or monopolistic
competition. We assess the robustness of our results by applying this methodology in
addition to Bresnahan’s one.

Our work contributes to previous studies of market power in Uruguayan banks.
Spiller and Favaro (1984) found evidence of Stackelberg oligopolistic competition, with
reduced interactions among the leading firms after the relaxation of legal barriers to
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entry which took place between 1978 and 1982. In a more recent paper, Mello (2006)
measures market power in the Uruguayan banking industry and identifies the presence
of cross subsidies between banking activities. More precisely, subsidization comes from
local currency products to products denominated in foreign currency. The existence of
these subsidies, from non-competitive local currency credit market to the US dollars
credit market, with stronger competition, harms the development of the market in local
currency and weakens the policies that try to favor de-dollarizing of the Uruguayan
economy.

3 Technology and structure

In this section we study the structure of the Uruguayan banking loan market, estimate
a generalized translogarithmic cost function, and study the existence of economies of
scale and scope.

3.1 Structure in loan markets

We analyze the structure of the Uruguayan banking industry for its three principal
loan markets: household in local currency, firms (or corporate) in local currency and
corporate in foreign currency. We compute market shares and Herfindhal-Hirshman
Indexes (HHI), as well as the number of equivalent banks. In order to compare the
dynamic of concentration through time, we compute these figures for three sub-periods
of five-year each and for the entire period 2004-2018. We use operation level data,
informed by the banks to the Banco Central del Uruguay5. Table 1 presents the market
structure for the three loan markets described above. Tables C.1, C.2 and C.3 of the
Appendix present details of market shares by bank and period.

There has been a consolidation process in all markets. In Appendix B we illustrate
the merges and acquisitions processes that leads to the reduction in the number of
competitors during the period. We also control for this consolidation process in our
estimations6.

There were 14 active banks in the household loan market at the beginning of the
sample, and the number of competitors falls to 12 banks recently. This market is highly
concentrated, with a very large player that accounts for 65% of market share in average
for the whole period. Nevertheless, the participation of the biggest bank in this market

5A description of the data, sources and variables is in the Appendix A.
6See Section 4 for details about the controls that are introduced to account for the changes in

market structure due to this merges and acquisition process.
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Table 1: Loan market structure and concentration
2004-2008 2009-2013 2014-2018 2004-2018

N Banks 14 14 12 14
HHI 0.64 0.52 0.41 0.45
NE≈1/HHI 1.56 1.93 2.43 2.20

N Banks 12 11 10 12
HHI 0.17 0.19 0.18 0.17
NE≈1/HHI 5.77 5.38 5.67 5.80

N Banks 13 12 10 13
HHI 0.15 0.16 0.20 0.16
NE≈1/HHI 6.55 6.26 5.03 6.39

Household's loans in local currency

Corporate loans in local currency

Corporate loans in foreign currency

has been falling through the period from an average of 79% in 2004-2008 to 60% in
2014-2018. As a consequence, the HHI falls from 0.64 to 0.41 in the period. In average,
the HHI for the whole period is 0.45, consistent with 2.2 equal banks competing in
quantities.

Previous studies7 argue that the biggest player in loan market to households acts
as a leader that is followed by the rest of the industry. Historically, the leader had the
monopoly, granted by law, on credit to public servants and retirees with withholding
of salaries and pensions. Recently, the “financial inclusion law” enacted in 2014 (Law
19,210) extends the right to do withholding of salaries and pensions to the whole banking
industry. This would explain the fall in the HHI through the sample.

In the credit market to corporates in local currency there are fewer active partici-
pants than in the credit market to households. Nevertheless, this market is much less
concentrated than the household market. The HHI for the entire period is 0.17, consis-
tent with 5.8 equivalent firms competing in quantities. In this market there are at least
4 banks with a significant market share, thus we will expect a higher level of compe-
tition. Note that this market has maintained a relatively stable structure through the
period under analysis, even when the number of participants has decreased.

The market for corporate loans in foreign currency is the least concentrated of the
three markets analyzed in this section. During the whole period there are 3 banks with

7See, for example, Spiller and Favaro (1984) and Mello (2007).
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market shares of more than 15%, and additionally there are 4 banks with quotas ranging
between 5% and 12%. Consequently, the HHI is 0.16. This determines a structure of
6.39 equivalent banks. Nonetheless, it seems to be a concentration trend in this market,
as a result of the decrease in the number of participants that went from 12 to 10 banks:
HHI was 0.15 in 2004-2008 and 0.20 in 2014-2018.

3.2 Cost function

3.2.1 Empirical framework

The estimation of a cost function is essential to assess the technology of an industry.
We use a translogarithmic, generalized cost function as an approximation to the global
industry cost function. This functional form imposes fewer restrictions than the classical
logarithmic cost function associated with a Cobb-Douglas production function. Hence,
it is more flexibility than the logarithmic one, and allows to adjust a non-linear curve
of average costs in the form of “U”, as it seems to be the case in Uruguay (see Figure
2 below). This is also important for the study of economies of scale. A U-shaped cost
function implies that it would be economies of scale for small banks and dis-economies
of scale for large ones. Hence, the existence of economies of scale depends on the level
of production as in Humphrey (1990).

The multi-product nature of the banking industry may generate economies of diver-
sification or scope. This implies that there may be cost savings from the joint production
of several products. This complementarity is also better captured by the translogarith-
mic cost function. Additionally, in the multi-product framework, this costs function
does not impose additional restrictions regarding the elasticity of factor substitution.

Thus, the industry total cost function is represented by:

lnCit = αit+
∑
j

βj lnYjit+
∑
h

γh lnWhit +
1
2

∑
j

∑
k

βkj lnYjit lnYkit

+1
2

∑
h

∑
g

γhg lnWhit lnWgit +
∑
j

∑
h

δjh lnYjit lnWhit + εit,
(1)

where Cit represents total costs of bank i in period t, Yjit is the provision of product j
at period t by bank i, and Whit is the price of input h, of bank i at time t.

In any multi-product industry it is difficult to assign costs to individual products. In
banking, there is at least an additional difficulty that make this task even more complex:
it is necessary to determine whether deposits are inputs or outputs. The role of deposits
has been discussed since the beginning of the empirical banking literature. There are
basically two approaches: the “intermediation approach” and the “production approach”.
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Figure 1: Total cost
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Figure 2: Average cost
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On the one hand, the intermediation approach considers deposits as an input for loans
production. So, loans are the main product of banks which provide intermediation
services among depositors and borrowers. On the other hand, the production approach
stands that deposits are a bank product, so there are included in total bank production.
In this case, banks are seen as multi-product firms providing deposit and loan services.

In the case of Uruguay, previous literature argues that the production approach
should be used. The main argument is that historically Uruguayan banks have excess
liquidity; so that nominal interest rates were extremely low, to the point that both
deposits in local and foreign currency have negative real interest rates in the period
under analysis, i.e. 2004 to 2018. Thus, the stock of deposits is a source of profitability
for banks and should be consider an output8.

Figure 1 shows total banking industry costs using the production approach, i.e.
defining bank production as the sum of credits, deposits and other banking services
such as financial assets management9. As expected, total costs increase with production.
Figure 2 presents the average cost for the banking industry. At the aggregate level, it
seems that the banking industry as a whole is operating at production levels close to the
minimum efficient scale. However, there are some banks, in particular Bank 1, which
seems to be in the growing part of the industry average cost curve.

3.2.2 Data and estimation

To estimate the cost function of the Uruguayan banking industry, i.e. Equation (1), we
prepared a quarterly data panel for 14 banks from 2004 to 2018. We use bank balance
sheet data for the elaboration of the costs, and data of the banking operations for loans,
deposits, as well as active and passive interest rates10. Total cost is the annual total
loss obtained from the banks income statement.11

We define seven relevant banking products: loans to households in national and
foreign currency, loans to firms in national and foreign currency, deposits in national
and foreign currency, and portfolio management services. In the production of these
products banks use basically two inputs, funding and labour. Hence, in the estimation
of Equation (1) we include a funding rate and wages as the price vector of inputs12.

8See, for instance, Croce et al. (2000) and Mello (2009)
9Production and costs are deflated by CPI, except labor costs that were deflated by the average

wage index.
10See Appendix A for the description of the variables being used in the analysis.
11Since the riskiness of banks is intrinsically associated to costs through the banking services provi-

sioning, we follow Humphrey (1990) in considering total costs rather that just operational ones.
12The funding rate is a weighted average of deposits rate and the Libor rate for other funding sources

different of deposits.

10



Since the market share of banks varies considerably, as it can been seen in Figures
1 and 2 as well as in Appendix C, we estimated Equation (1) for 4 groups of banks:
the first group include all banks, the second group of banks is formed by all private
banks, the third group includes, private and state-owned large and medium banks, and
the fourth group are the big and medium private banks. Estimations were made using
bank and time fixed effects panel data models. Appendix D presents the results for the
four groups of banks.

3.3 Economies of scale and scope

3.3.1 Empirical framework

Economies of scale are associated to the size of the firm. A firm presents economies of
scale if the technology that it used implies that total cost grows less than proportionally
to the increase in production, i.e. as production increases, the average cost decreases.
On the contrary, if the average cost increases when production grows, there are dis-
economies of scale. Economies of scope refer to the joint production of two or more
products. That is, the existence of lower costs in the production of several goods
together with a single production function.

If there are economies of scale and scope, then the industry will tend to be formed by
large and diversified firms. Firms will operate on the decreasing part of the average cost
function and also profit from joint production. If, on the other hand, the technology of
an industry does not admit the existence of economies of scale or scope, the industry
will tend to be formed by small and specialized firms.

In turn, we can distinguish two types of economies of scale. The economies that
arise from increasing the individual production of a single product, called specific prod-
uct economies of scale (SPES), and the economies associated with the increase of all
products of the firm, called global economies of scale (GES). In the case of single-product
companies, both types of economy coincide. In the case of multi-product companies,
there are global economies of scale when the increase recorded in costs is proportionally
less than the increase in production, when all products grow in equal proportion and
simultaneously.

The existence of GES is determined from the elasticities of costs with respect to the
total product. The degree of GES of an industry will be given by ε = 1/η, where η is
the cost elasticity with respect to the total product defined by

η =
∑
j

∂lnC

∂lnYj
=
∑
j

ηj, (2)
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where lnC is the logarithm of total cost and lnYj is the production of good j.
η < 1 implies that increasing production increases total costs less than proportion-

ally. In turn, ε will measure the degree to which this efficiency gain occurs. Otherwise
stated, this is a measure of the slope of the total cost function at the point where the
industry is currently producing.

The existence of SPES will be determined by the elasticity of the total cost to each
product. That is, if ηj < 1, there will be economies of scale for that particular product,
since increasing its production increases less than proportionally total costs.

Similarly, economies of scope can also be determined for joint production and for
each particular combination of products. For a given composition of production, there
will be global economies of scope when total costs of jointly producing the “mix” specified
are less than the sum of the costs of producing each product separately. The existence
of global economies of scope implies determining the existence of complementary costs
between all pairs of products.

Product specific economies of scope are evaluated by determining which pairs of
products are produced efficiently in the composition of products. There is comple-
mentary costs between two products, when the marginal cost of producing one of the
products decreases when it is produced together with the other.

The evaluation of the existence of economies of scope arises from testing two condi-
tions13:

∂2lnC

∂lnYj∂lnYk
= βjk < 0, (3)

and
βjk + ηjηk < 0. (4)

Condition (3) is necessary but not enough to determine the existence of economies
of scope. Condition (4) guarantees the existence of complementarity in costs between
production Yj and Yk.

3.3.2 Results

Table 2 presents the results from the estimation of economies of scale and scope. The
Uruguayan banking industry presents global economies of scale at the 95% of statistical
significance. The first column in Table 2, i.e. considering All Banks, shows that if the
industry increases 1% its production, costs will increase 0.95%. Global economies of
scale are larger for Private banks than for all banks, as shown in the second column.

13In Appendix E we present the derivation of these conditions.
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Table 2: Economies of scale and scope
All Banks Private Banks Big & Medium Big & Medium 

 Banks  Private Banks

0.955 0.709 1.833 0

Household loans in local currency 0.955***   0.709***  0.632**    0.099       
Household loans foreign currency -0.682* -0.568       -0.597 -0.149
Corporate loans in local currency -0.708* -0.643*     -0.542 -0.544
Corporate loans in foreign currency 0.651*      0.522       0.463 0.248
Deposits in local currency 0.067       -0.059 -0.009 -0.598
Deposits in foreign currency -0.136 -0.237 -0.055 -0.315
Portfolio Management 0.274 -0.204 1.201***  0.752

Household loans in local and foreign currency -0.009** -0.014*** -0.004   -0.001    
Household and corporate loans in local currency -0.008** -0.010*** -0.012** -0.014** 
Corporate loans  and deposits in local currency -0.012*** -0.014*** -0.011** -0.014***

Note: We present in bold those coefficients associated to pairs of variables that satisfy both necessary  conditions for the 
existence of economies of scope given by equations (3) and (4), statistically significant at 95%.

* p<0.10, ** p<0.05, *** p<0.01

Product Specific Economies of Scale     ηj<1

Global Economies of Scale    η=Σηj <1

Economies of Scope    βjk <0 & βjk+ηjηk <0  

However, there are dis-economies of scale for the Big and medium size banks, implying
that they are producing in the increasing part of the average cost function of the
industry.

If one excludes the state-owned banks and the three smallest, private-owned ones,
results suggest that the remaining group of Big and medium private banks are operating
in the flat part of the average cost function of the Uruguayan banking industry. Overall,
these results are consistent with the average cost curve presented in Figure 2, where
small private banks and the stated-owned one are in both ends of the U-shaped average
cost function, while big and medium private banks are close to the minimum efficient
scale of the industry.

Observing the product specific economies of scale, loans to households in local cur-
rency is the only banking product that shows economies of scale at the 95% level of
confidence. Note that portfolio management has dis-economies of scale for the Big and
medium banks.

Regarding economies of scope, there is complementarity in the production of house-
holds loans in both currencies, in the provision of households and firms loans in local
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currency, and between corporate loans and deposits, both in local currency. It seems
to be a gain of efficiency if banks produce in local currency, particularly if they provide
loans in local currency funding themselves in local currency.

Based on these estimates, it seems that the Uruguayan banking industry has some
margin to increase its efficiency by increasing the production of banking services. In
particular, this is the case of private banks and credit in local currency. In this regard,
de-dollarization efforts and impulse to the development of financial products in local
currency could imply efficiency gains in the banking sector. Moreover, economies of
scope appear to be underutilized. The results suggests that the provision of comple-
mentary services to households by medium and small banks is very little developed.

4 Competition

In this section we analyze the competitive behavior of the Uruguayan banking industry.
We will first present the conceptual framework for estimating conduct and market
power. Then, we present the empirical strategy and the results.

4.1 Estimating conduct and market power

We use a standard New Empirical Industrial Organization framework to study the
competitive conduct of Uruguayan banks: the Conduct Parameter Method (CPM)
developed by Bresnahan (1989), and the Revenue Test developed in Panzar and Rosse
(1987). We study three particular markets: households loans in local currency, corporate
loans in local currency and corporate loans in foreign currency.

4.1.1 The conduct parameter method (CPM)

The demand for loans in period t is given by the following empirical relation:

QD
t =

N∑
i

qEit (rit, Xit, εit), (5)

where qEit is the expected demand of each competitor i in period t. This demand
depends on the loans interest rate (rit), a vector of demand exogenous shifters (Xit)

that are associated to demand factors such as credit and product cycle, and to some
characteristics of the individual bank, e.g. solvency, risk aversion, size and geographical
presence.
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On the supply side, we consider a total cost function as Equation (1). From the
first order condition of the maximization problem of each firm we obtain the familiar
expression that relates price, i.e. interest rate rit and marginal cost, C ′

it:

rit = C
′

it − θi
qEit
Q

′
t

+ εit, (6)

where θi = ∂Q
∂qi

qi
Q

is the conjectural variation coefficient of the NEIO literature. This
behavioral parameter measures the competitive response of bank i. If θi = 0 the bank is
in a perfect competition environment, price equals marginal cost and then an increase
in bank’s i production does not affect the interest rate. If θi = 1 the bank is acting as a
monopolist. Thus, the average conjectural variation describes the market’s competitive
behavior.

4.1.2 The revenue test (RT)

In order to check robustness of the results obtained using the conduct parameter
method, we use the revenue test developed by Panzar and Rosse (1987). This ap-
proach relies on the premise that each bank will employ a different pricing strategy in
response to a change in the cost of inputs, depending on the market structure in which
this bank operates. Market power is measured by the extent to which changes in factor
prices (unit price of funds, capital, and labor) are reflected in revenue.

At the individual level, bank i maximizes benefits where its marginal revenue equals
its marginal cost:

R
′

i(Yi, n, Z
R
i ) = C

′

i(Yi, wi, Z
C
i ), (7)

where R′
i is the marginal revenue, C ′

i is the marginal cost, Yi is bank’s i product, n is
number of banks in the market, ZR

i and ZC
i are exogenous variables that shift revenues

and cost functions respectively, and wi is the inputs price vector for bank i.
At the industry level, the equilibrium condition implies that marginal revenue equals

to marginal cost (R′
= C

′
), thus in equilibrium:

R
′∗
i (Y

∗
i , n

∗, ZR
i ) = C

′∗
i (Y

∗
i , wi, Z

C
i ). (8)

The H-statistic is defined as the sum of the elasticities of total revenue with respect
to the inputs prices14:

H =
K∑
k=1

(
∂R∗i
∂wki

.
wki

R∗i

)
. (9)

14See Panzar and Rosse (1987) for the complete derivation of the H-statistic.
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Thus, the H-statistic represents the percentage variation of the equilibrium revenue
derived from an infinitesimal percent increase in the price of all factors used by the
firm.

This statistic can be used to identify three market structures: monopoly, monopolis-
tic competition and perfect competition. The conclusions regarding the type of market
structure are derived from the value and the sign that reaches the statistical H that can
take values in (−∞, 1]. Microeconomic theory stands that an increase in input prices
raises the marginal cost and reduces the equilibrium product, decreasing total income
of a firm with market power; but it does not reduce the revenues of a competitive
company since for competitive firms the average cost also increase and the optimum
product at the individual level remains unchanged. Therefore, the value of the H statis-
tic is expected to be one in a perfectly competitive market structure, negative in the
case of a monopoly and any value between zero and one in a structure of monopolistic
competition.

4.2 Data and empirical specifications

We analyze the three main loan markets for Uruguayan banks: household’s loans in
local currency (HLLC), corporate loans in foreign currency (CLFX), and corporate
loans in local currency (CLLC).

4.2.1 Marginal costs, pricing and competitive conduct

One of the most challenging aspects is estimating marginal costs. Most papers follow
an accounting approach to estimate marginal cost. This implies attributing variable
costs obtained from balance sheet information to different type of credits. In this work
we opted by a different way of approximating to marginal cost: deriving it from total
costs.

As it can be appreciated in Figure 1, the total cost function can be approximated
to a linear increasing function, so we estimated the banks marginal cost as the slope
of each bank’s total cost, i.e. C ′

it =
∂lnCit

∂Yit
, by using rolling fixed effects regression for

bank and quarters, with a moving window of 4 quarters. Table 3 presents the five
years average marginal costs estimated for each bank. We report the marginal costs in
periods of five years and per bank in an aggregate form because we cannot consistently
discriminate the marginal cost per product. Marginal costs are expressed in percentage
points in order to make them comparable with the interest rates charged to loans. For
example, the average marginal cost of the system for the period 2003-2018 is 14.651
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Table 3: Marginal cost (percentage points)
Bank 2004-2008 2009-2013 2014-2018 2004-2018

1 14.841 12.925 11.658 13.326
2 18.541 21.608 23.789 19.318
3 14.145 15.000 13.577 14.278
4 13.627 11.404 nd 13.071
5 14.826 12.948 13.697 13.895
6 15.331 14.573 14.762 14.9597 14.082 14.403 12.846 13.843
8 15.067 12.860 11.227 13.273
9 17.668 16.292 13.492 16.053
10 18.920 20.097 16.996 18.770
11 12.125 29.715 31.573 23.31212 14.343 nd nd 14.343
13 14.848 17.077 nd 15.804
14 16.652 22.478 17.502 18.799

Median 15.358 17.029 16.466 15.932
Mean 14.845 15.000 13.697 14.651

Std. Dev. 1.928 5.173 6.121 3.025

percentage points.
It can be appreciate that there is not clear relation between market shares (see

Section 3) and productive efficiency. For example, the most efficient bank analyzed
from the marginal cost perspective is Bank 5, this bank loss market share in the foreign
currency market while it gain participation in local currency markets during the period.
Bank 1 reduces it’s marginal cost in the period, but it loses market share in the local
currency markets and gain it in foreign currency market. Thus, the effect of evolution
in marginal costs over market shares seems ambiguous.

Table 4 presents the average interest rates for the three relevant markets under
analysis. It can be appreciate that these markets have different levels of interest rates.
This may be explained by the different credit risk in each segment and by the different
market power and conduct of the banks. In the households loans markets, where the
risk is higher and there is a bank with 65% of market share, the interest rates are
around 38% in median for the whole period. In this market, the largest bank charged
an average interest rate of around 35% during the whole period, 41.7% at the beginning
of the sample and 33% at the end. Meanwhile, the median interest rates of the rest of
the banks reached a maximum that exceed 50% and then converge to the rate charged
by the leader. Figures that show these dynamics are in Appendix F.

At the corporate loans markets, concentration and interest rates are much lower in
both currencies. Supposing similar risk in the corporate sector, the difference between
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Table 4: Banks interest rates by market

Bank 2004-2008 2009-2013 2014-2018 2004-2008 2009-2013 2014-2018 2004-2008 2009-2013 2014-2018
1 41.664 31.284 30.554 25.168 12.434 17.120 8.312 5.363 4.768
2 32.305 36.584 34.339 16.480 18.436 18.003 5.880 9.983 8.983
3 43.418 43.141 37.729 14.563 13.643 14.649 4.839 5.328 4.466
4 36.924 42.696 nd 32.028 16.156 nd 6.906 7.861 nd
5 45.115 36.515 39.437 16.714 15.261 16.539 6.508 8.080 6.083
6 59.273 81.777 59.956 29.323 15.328 12.348 6.543 7.332 6.569
7 41.313 42.657 27.059 28.818 13.501 13.008 6.398 7.783 5.434
8 34.126 53.083 48.796 19.963 12.433 12.147 4.700 7.620 5.891
9 30.888 54.388 40.946 16.095 17.071 12.283 4.538 7.777 5.383
10 28.552 31.822 12.577 15.406 21.447 0.188 4.804 8.165 5.134
11 63.284 47.091 36.247 13.235 16.625 12.568 3.887 6.137 7.389
12 52.137 nd nd 14.197 nd nd 4.388 nd nd
13 56.981 43.316 nd 35.795 32.680 nd 3.430 6.821 nd
14 25.621 34.087 30.057 24.481 11.015 16.184 8.148 8.328 6.092

Median 41.489 42.696 36.247 18.338 15.328 13.008 5.360 7.777 5.891
Mean 42.257 44.496 36.154 21.590 16.618 13.185 5.663 7.429 6.018

Std. Dev. 11.911 13.379 12.137 7.538 5.579 4.827 1.524 1.275 1.284

Average interest rates for Average interest rates for Average interest rates for 
households loans in local currency corporate loans in local currency corporate loans in foreign currency

interest rates for loans to firms in different currencies should be explained by difference
in market power and by the expected depreciation of the local currency. However, is
not realistic to assume similar risk between firms that finance themself in local currency
and those who does in foreign currency. In order to limit the exchange rate exposure
of firms and the credit risk associated to borrowers currency mismatches, there is a
vast regulation that limits the possibility of financing in foreign currency to those firms
that receive their revenues in local currency. These implies that firm that participate
in the foreign currency loan market are principally large firms associated to foreign
trade, while firms that require local currency financing are associated to non-tradable
domestic markets.

In both corporate credit markets interest rates have fallen during the period under
analysis. In the corporate credit market in local currency the leader’s rates are higher
than the median of the market. This fact suggests that it could be room for an increase
in competition in this market. In contrast, in the corporate loans in foreign currency,
the median market rate converge to a lower leader rate while the leader gain market
share during the period (see Table C.3 in Appendix C and Appendix F).
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4.2.2 Estimating competition

To assess competitive behavior through the Conduct Parameter Method (CPM) devel-
oped by Bresnahan (1989) we estimate simultaneously Equations (5) and (6) by 3SLS
controlling by banks and temporal fixed effects, and instrumenting the prices of prod-
ucts (interest rates). The instruments that are used are quite standard: input market
prices and the market size perceived by the individual banks.

Market wages perceived by bank i at quarter t, W−it, are approximated as the
average wage payed by all other banks excluding bank i at time t :

W−it =

N∑
i 6=j

w
jt

N − 1
.

A similar approach is used for the funding cost, rF−it . We compute a funding rate
for each bank using a weighted average of deposits rate and the Libor, 90 days, interes
rate; then we approximate a perceived funding cost for bank i at time t by doing the
average market funding cost excluding bank i :

rF−it =

N∑
i 6=j

rFjt

N − 1
.

Market size perceived by bank i is the sum of all credits excluding bank i :

Q−it =
N∑
qjt

i 6=j

.

Table 5 presents the results of estimating market demands, represented by Equation
(5). We add controls like bank characteristics such as solvency, liquidity and credit risk.
We also include the other loans and their interaction in order to control substitutability
and complementarity between banking products. As it can be appreciated in Table
5, instruments are not relevant for the estimation of the demand for corporate loans.
Thus, in this case we estimated only by fixed effects without instrumentation.
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Table 5: Demand estimation
Households loans Corporate loans in Corporate loans in
in local currency local currency foreign currency

Interest rate household's loans -0.310*
in local currency (0.179)
Interest rate corporate loans -0.259***
in local currency (0.038)
Interest rate corporate loans -8.946***
in foreign currency (1.221)
Corporate loans in local currency -0.012 1.707***

(0.019) (0.166)
Corporate loans in foreign currency -0.001 0.215***

(0.010) (0.022)
Households loans in local currency 0.184 -1.638** 

(0.163) (0.828)
Constant 34.003*** 4.786 144.098***

(7.347) (8.174) (31.583)
N 640 640 640
r2 0.517 0.675 0.732
r2_a 0.447 0.627 0.693
Bank Fixed Effects Yes Yes Yes
Time Fixed Effects Yes Yes Yes
Control Variables Yes Yes Yes
Instruments Yes No No
* p<0.10, ** p<0.05, *** p<0.01

Household’s consumer loans are those with the lowest sensibility to changes in in-
terest rates, while loans to corporates in foreign currency have a higher semi elasticity
to interest rate. This is quite intuitive since firms with revenues in foreign currency
have better access conditions to external financing.

Note that there is a negative correlation between solvency and credit portfolio risk
with respect to credit in foreign currency. In turn, credit in local and foreign currency
to corporates appear to be complementary, while credit to households seems to be a
substitute for credit to firms.

Table 6 presents the conduct parameter estimation. Results suggest that there is no
competition in the household credit market. Although market structure was consistent
with a duopoly conduct is consistent with a monopoly or implicit collusion (0.967).
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Table 6: Conduct parameter estimation
Households loans Corporate loans Corporate loansTita_emp_me
in local currency in local currency in foreign currency

Marginal Cost 0.149*** 0.326*** 0.040***

(0.050) (0.092) (0.010)
Conduct households in local currency 0.967***

(0.014)
Conduct firms in local currency 0.091***

(0.015)
Conduct firms in foreign currency 0.171***

(0.013)
N 640 640 640r2 0.988 0.707 0.955
r2_a 0.986 0.666 0.948
Bank Fixed Effects Yes Yes Yes
Time Fixed Effects Yes Yes Yes
Merges & Adq.  Controls Yes Yes Yes
* p<0.10, ** p<0.05, *** p<0.01

Note: Merges & Adq. Controls accounts for controls to the market structure  due to the merges 

and adquisition process during the period under analysis. We introduce  a fixed effect which is 

defined as the interaction of institution and time.

In the corporate loans in local currency market, the structure is equivalent to 5-6
banks of equal size, but the conduct parameter (0.091) indicates that banks are com-
peting more intensively than expected from this structure. More precisely, competition
is consistent with 11 equal size banks competing in the market. In the corporate loans
market in foreign currency, competition is similar to what market structure suggests,
corresponding to oligopolistic competition.

Additionally, Table 6 presents the impact of changes in marginal costs in the prices of
loans offered by the banks. Note that the pass-through of marginal cost to local currency
loans interest rates is the highest. This could be an indication that banks subsidies their
activity in foreign currency charging higher mark-ups in the local currency activity.

In order to contrast robustness of our results, we estimated the following equation
and calculate the H-Statistic:

ln(TRit) = α + β1 ln(wit) + β2 ln(r
F
it ) + γj

J∑
j=1

ln(ZC
it ) + εit, (10)

where TRit are banks i total revenues at time t, wit are the bank i wages and ZC
it is a
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Table 7: Revenues Test, H-Statistic
Total Revenues Fixed Effects

Wages, in logs 0.584***
(0.068)

Funding rate, in logs 0.215***
(0.054)

Equity to assets 0.332
(1.232)

Bank credit risk provisioning -0.814
(0.705)

Share of liquid assets -0.019***
(0.005)

Credit/Deposits ratio -0.461
(0.325)

Constant 2.959***
(0.663)

N 631
r2 0.778
r2_a 0.775
Bank Fixed Effects Yes
Time Fixed Effects Yes
* p<0.10, ** p<0.05, *** p<0.01

vector of characteristics of bank i in period t. The estimation results are in Table 7,
and the H- Index, i.e. the sum of the parameters associated to input prices (wages and
funding costs) is 0.79. This index is consistent with monopolistic market competition.

Table 8 presents the summary results for all estimations of competition. In the
households loan market there is virtually no competition. Market structure, although
highly concentrated, is less concentrated that what the conjectural variation implies.
This may be suggesting that there is an implicit collusion at the interest rate set by
the market leader15.

Loan markets for firms seem to be competitive. Either perfect competition or
oligopolistic competition could be supported in local currency and foreign currency
loans, respectively. This is consistent with what market structure suggest. The H-
Statistic is 0.79, suggesting that the Uruguayan banking industry works as predicted
by a model of monopolistic competition.

15See Figure F.1 in the Appendix.
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Table 8: Summary
N Structure N Conduct H-Index Competition

Households loans 2.20 1.03 Monopoly or Collusion
in local currency

Corporate loans 5.81 10.99 Competitive
in local currency

Corporate loans 6.39 5.85 Oligopolistic Competition
in foreign currency

Overall 3.89 0.79 Monopolistic Competition
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5 Final remarks

The structure of the Uruguayan banking industry shows a high level of concentration.
Among the three main credit markets, i.e. loans to households in local currency, loans
to firms in local currency and in foreign currency, the former is the most concentrated
and less competitive one. The biggest player in this market hold an average market
share of 65% in the period 2004-2018. Nevertheless, this figure has been falling through
the period from an average of 79% in 2004-2008 to 60% in 2014-2018. As a consequence,
the HHI falls from 0.64 to 0.41 in the period. In average, the HHI for the whole period
is 0.45, consistent with 2.2 equal banks competing in the market. Moreover, estimations
of competitive conduct suggest that this market is operating as a monopoly or under
implicit collusion. In this sense, competition in the market of loans to households in
local currency is even lower than that suggested by the structure of the market.

In the market of loans to firms in local currency, concentration has remained rela-
tively high during the period, with a structure equivalent to an oligopoly of 6 banks of
equal size. In this market there are at least 4 banks with a significant market share,
thus we will expect a higher level of competition. This hypothesis is confirmed when we
estimate the conduct parameter: competition is strong and consistent with 11 banks in
the market. Hence, in this market competition is intense and much higher than market
structure suggests.

For the case of corporate loans in foreign currency, we find that competition is quit
consistent with what the market structure suggests. Our estimates imply a competition
level consistent with 5.85 banks of equal size, while the market structure is consistent
with 6.35 equivalent ones.

Overall, there is empirical evidence of global economies of scale. Nevertheless, only
small and medium size banks would have space to gain global efficiency by increasing
production. The largest banks are producing in the increasing part of the curve of
average cost. This implies that they will not have margin to gain efficiency through the
increase of total production.

From a product specific perspective, household’s loans in local currency is the prod-
uct with the highest economies of scale. This result is robust to considering different
groups of banks according to their size and ownership. The activity of collecting de-
posits also presents economies of scale, both in local and in foreign currency.

Regarding economies of scope, they are present in the Uruguayan banking sector.
There is complementarity in the production of loans to households in both currencies.
Likewise there are synergies in the joint provision of loans in local currency to households
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and firms. We also find evidence of cross subsidies from activities denominated in
local currency to the foreign currency business through the differential and asymmetric
transfer of marginal cost to price.

Overall, the results suggest that there exists room for the development and increas-
ing competition of the Uruguayan banking sector. In particular, this is the case in the
loan market to households. Further research would investigate the causes of the current
market structure and competitive behavior. Moreover, it would be worth analyzing its
consequences regarding the development of the market as well as its impact on the
transmission of monetary policy and de-dollarization policies.
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Appendix

A. Definition of variables

Economies of Scale and Scope

Deflated Total Cost : is the logarithm of the total cost deflated by Consumers Price
Index (CPI).

Deflated Household Loans in local currency : is the total amount of loans to house-
holds in Uruguayan Pesos given by the bank in a quarter deflated by CPI, expressed in
logarithms.

Deflated Household Loans in foreign currency: is the total amount of loans to house-
holds in US Dollars given by the bank in a quarter deflated by CPI, expressed in loga-
rithms.

Deflated Corporate Loans in local currency : is the total amount of loans to firms
in Uruguayan Pesos given by the bank in a quarter deflated by CPI, expressed in
logarithms.

Deflated Corporate Loans in foreign currency : is the total amount of loans to firms
in US Dollars given by the bank in a quarter deflated by CPI, expressed in logarithms.

Deflated Deposits in local currency : is the total stock of deposits nominated in
Uruguayan Pesos that the bank has, deflated by CPI and expressed in logarithms.

Deflated Deposits in foreign currency: is the total stock of deposits nominated in
US Dollars that the bank has, deflated by CPI and expressed in logarithms.

Portfolio Management : is the total assets managed by the bank for trading and
liquidity, deflated by CPI and expressed in logarithms.

Deflated Wages : average wage paid by the bank, deflated by Average Wages Index
(AWI) expressed in logarithms.

Funding rate: is a weight average of funding costs, this is of the deposits in local
currency rate, the deposits in foreign currency rate and the Libor rate for 90 days.

comb: is the interaction of Deflated Corporate Loans in local currency and Deflated
Corporate Loans in foreign currency.

comb0 : is the interaction of Deflated Household Loans in local currency and Deflated
Corporate Loans in foreign currency.

comb1 : is the interaction of Deflated Household Loans in local currency and Deflated
Households Loans in foreign currency.

comb2 : is the interaction of Deflated Household Loans in local currency and Deflated
Corporate Loans in local currency.
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comb3 : is the interaction of Deflated Household Loans in local currency and Deflated
Deposits in local currency.

comb4 : is the interaction of Deflated Household Loans in local currency and Deflated
Deposits in foreign currency.

comb5 : is the interaction of Deflated Household Loans in local currency and Port-
folio Management.

comb6 : is the interaction of Deflated Household Loans in foreign currency and
Deflated Corporate Loans in local currency.

comb7 : is the interaction of Deflated Household Loans in foreign currency and
Deflated Corporate Loans in foreign currency.

comb8 : is the interaction of Deflated Household Loans in foreign currency and
Deflated Deposits in local currency.

comb9 : is the interaction of Deflated Household Loans in foreign currency and
Deflated Deposits in foreign currency.

comb10 : is the interaction of Deflated Household Loans in foreign currency and
Portfolio Management.

comb11 : is the interaction of Deflated Household Loans in local currency and De-
flated Deposits in local currency.

comb12 : is the interaction of Deflated Corporate Loans in local currency and De-
flated Deposits in foreign currency.

comb13 : is the interaction of Deflated Corporate Loans in local currency and Port-
folio Management.

comb14: is the interaction of Deflated Corporate Loans in local currency and De-
flated Deposits in local currency.

comb15 : is the interaction of Deflated Corporate Loans in local currency and De-
flated Deposits in foreign currency.

comb16 : is the interaction of Deflated Corporate Loans in foreign currency and
Portfolio Management.

comb17 : is the interaction of Deflated Deposits in local currency and Deflated De-
posits in foreign currency.

comb18 : is the interaction of Deflated Deposits in local currency and Portfolio
Management.

comb19 : is the interaction of Deflated Deposits in foreign currency and Portfolio
Management.
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Market Power estimations: CPM and H-Statistic

Interest rate household loans in local currency : is the weight average interest rate of
households loans in local currency given by the bank in a quarter, adjusted by amount
and the maturity of the loans.

Interest rate corporate loans in local currency : is the weight average interest rate of
firms loans in local currency given by the bank in a quarter, adjusted by amount and
the maturity of the loans.

Interest rate corporate loans in foreign currency : is the weight average interest rate
of firms loans in foreign currency given by the bank in a quarter, adjusted by amount
and the maturity of the loans.

Household Loans in local currency : is the total amount of loans to households in
Uruguayan Pesos given by the bank in a quarter, expressed in logarithms.

Corporate Loans in local currency : is the total amount of loans to firms in Uruguayan
Pesos given by the bank in a quarter, expressed in logarithms.

Corporate Loans in foreign currency : is the total amount of loans to firms in US
Dollars given by the bank in a quarter, expressed in logarithms.

Equity to Assets Ratio: is the ratio between the bank’s equity and total assets for
the quarter.

Bank credit risk provisioning : is the share provisions in total bank’s credit portfolio.
Liquid assets : is the share of liquid assets in total assets.
Market wage: is the average wage of the market excluding the bank’s wages, as it

was explained in subsection 3.3.3.
Market funding rate: is the average funding rate excluding the bank’s funding cost,

as it was explained in subsection 3.3.3.
Market size: is the market size excluding the own loans of the banks, as it was

explained in subsection 3.3.3.
Conduct HL_LC : is the conduct variable, qEit

Q
′
t

, for household loans in local currency
market.

Conduct CL_LC : is the conduct variable, qEit
Q

′
t

, for firms loans in local currency
market.

Conduct CL_FX: is the conduct variable, qEit
Q

′
t

, for firms loans in foreign currency
market.

Marginal Cost: is the bank’s marginal cost in the quarter estimated as explained in
subsection 3.3.2.

Total revenues : is the bank’s gross income expressed in logarithms.
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Credit/Deposits ratio: is the total credit stock to total deposits ratio as a proxy of
which is the bank’s profile.

B. Fusions and acquisitions during 2005-2018

	

2006	August	

• Bandes	acquired	COFAC	
• Assets	U$S	154:	
• Loans	U$S	120:	

2008	December	

• Santander	 Bank	 acquired	
ABN	AMBRO	Bank	
• Assets	U$S	1882:	
• Loans	U$S	597:	

2011	April	

• BBVA	Bank	acquired	Credit	
Uruguay	Bank	
• Assets	U$S	1440:	
• Loans	U$S	618:	

2013	December	

• Banque	 Heritage	 acquired	
LLoyds	TSB	Bank	
• Assets	U$S	325:	
• Loans	U$S	106:	

•  Itaú	 Bank	 bought	 Citi	
Bank's	retail	portfolio	
• Assets	U$S	292:	
• Loans	U$S	33:	

2015	October	

•  S co t i a b ank	 a cqu i r ed	
Discount	Bank	
• Assets	U$S	1309:	
• Loans	U$S	132:	

C. Market share in loan markets

Table C.1: Market structure, consumers loans market in local currency

Bank 2004-2008 2009-2013 2014-2018 2004-2018
1 79.43 71.01 60.32 65.37
2 0.48 1.91 1.01 1.16
3 4.85 1.83 5.07 4.87
4 7.07 4.59 nd 2.96
5 1.98 3.32 4.28 3.99
6 0.56 1.73 0.03 0.92
7 0.03 9.07 18.50 13.47
8 0.03 5.16 9.32 6.36
9 0.02 0.10 0.36 0.15
10 0.01 0.01 0.04 0.02
11 0.00 0.00 0.01 0.01
12 3.12 1.18 nd 0.68
13 0.00 0.00 0.01 0.00
14 0.30 0.06 0.06 0.11

N Banks 14 14 12 14
HHI 0.64 0.52 0.41 0.45

NE≈1/HHI 1.56 1.93 2.43 2.20
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Table C.2: Market structure, corporate loans market in local currency

Bank 2004-2008 2009-2013 2014-2018 2004-2018
1 31.64 33.71 29.82 31.84
2 8.89 5.83 2.15 3.99
3 15.89 17.93 14.49 15.96
4 4.03 7.88 nd 6.32
5 14.23 13.51 16.97 15.16
6 2.59 1.27 1.72 1.86
7 6.46 5.92 15.96 10.05
8 4.46 7.29 7.31 6.25
9 0.25 5.70 7.50 4.01
10 0.15 0.13 0.46 0.25
11 nd nd 2.07 nd
12 10.60 nd nd 3.08
13 1.18 0.98 nd 0.93

N Banks 12 11 10 12
HHI 0.17 0.19 0.18 0.17

NE≈1/HHI 5.77 5.38 5.67 5.80

Table C.3: Market structure, corporate loans market in foreign currency

Bank 2004-2008 2009-2013 2014-2018 2004-2018
1 28.28 23.97 31.29 27.73
2 2.81 0.64 0.84 1.09
3 11.04 13.44 18.84 15.07
4 7.11 8.84 nd 5.59
5 15.81 12.21 11.30 12.33
6 1.66 1.14 1.07 1.36
7 9.10 22.52 21.04 16.73
8 6.17 6.50 3.44 5.17
9 1.34 7.32 8.16 5.38
10 1.03 0.48 1.15 0.85
11 2.90 2.47 1.70 2.05
12 12.72 nd nd 6.36
13 2.97 1.91 nd 2.18

N Banks 13 12 10 13
HHI 0.15 0.16 0.20 0.16

NE≈1/HHI 6.55 6.26 5.03 6.39
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D. Cost function estimation
All Banks Private Banks Big & Medium Big & Medium 

 Banks  Private Banks

Household loans LC (logs) 0.955*** 0.709*** 0.632** 0.099
(0.212) (0.259) (0.309) (0.375)

Household loans FX (logs) -0.682* -0.568 -0.597 -0.149
(0.393) (0.360) (0.481) (0.431)

Corporate in LC (logs) -0.708* -0.643* -0.542 -0.544

(0.364) (0.389) (0.417) (0.450)
Corporate in FX (logs) 0.651* 0.522 0.463 0.248

(0.352) (0.346) (0.349) (0.345)
Deposits in LC (logs) 0.067 -0.059 -0.009 -0.598

(0.209) (0.219) (0.293) (0.398)

Deposits in FX (logs) -0.136 -0.237 -0.055 -0.315
(0.271) (0.324) (0.374) (0.489)

Portfolio Management (logs) 0.274 -0.204 1.201*** 0.752
(0.323) (0.373) (0.392) (0.504)

Wages (logs) 0.675 0.165 0.872 -0.497
(0.912) (1.158) (1.211) (1.835)

Funding rate (logs) -0.411 -0.212 0.8 1.887
(0.843) (0.937) (1.092) (1.337)

comb -0.002 -0.003 0.001 -0.001
(0.003) (0.003) (0.004) (0.004)

comb0 0.007 0.010* 0.012* 0.017***
(0.005) (0.005) (0.006) (0.006)

comb1 -0.009** -0.014*** -0.004 -0.001
(0.004) (0.004) (0.005) (0.006)

comb2 -0.008** -0.010*** -0.012** -0.014** 
(0.003) (0.004) (0.005) (0.006)

comb3 0.008*** 0.010*** 0.006* 0.010** 
(0.002) (0.003) (0.003) (0.004)

comb4 0 0.005 0.005 0.012
(0.005) (0.005) (0.009) (0.009)

comb5 0.016*** 0.023*** 0.012** 0.018** 

(0.004) (0.005) (0.006) (0.007)
comb6 -0.005 -0.004 -0.003 -0.002

(0.006) (0.006) (0.006) (0.006)
comb7 0.007 0.006 0.008 0.009

(0.008) (0.008) (0.011) (0.010)
comb8 0.002 0.002 0.004 0.005

(0.003) (0.004) (0.005) (0.005)

comb9 -0.006 -0.007 -0.004 -0.006
(0.005) (0.005) (0.006) (0.007)

comb10 0.028*** 0.020** 0.027*** 0.026***
(0.007) (0.008) (0.009) (0.009)

comb11 -0.012*** -0.014*** -0.011** -0.014***
(0.003) (0.003) (0.005) (0.005)

comb12 0.005 0.008 0.003 0.01
(0.006) (0.006) (0.008) (0.008)

comb13 0 -0.001 0.007 0
(0.006) (0.006) (0.008) (0.008)

comb17 0.008** 0.013*** 0.011** 0.025***
(0.003) (0.004) (0.005) (0.006)

comb18 -0.017*** -0.013** -0.009 0.002
(0.005) (0.005) (0.008) (0.010)

comb19 0.009* 0.017** -0.004 0.002
(0.005) (0.007) (0.008) (0.013)

Constant 3.497 6.069 -2.639 7.264
(7.775) (9.683) (10.581) (15.077)

N 742 679 564 501
r2 0.942 0.922 0.924 0.893

r2_a 0.931 0.905 0.904 0.861
Bank Fixed Effects Yes Yes Yes Yes
Time Fixed Effects Yes Yes Yes Yes

* p<0.10, ** p<0.05, *** p<0.01
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E. Economies of scope conditions

Starting from

∂C

∂Yi
=
C

Yi

∂lnC

∂lnYi

and making derivatives

∂2C

∂Yi∂Yj
=

1

Yi

∂lnC

∂lnYi

∂C

∂Yi
+
C

Yi

∂2lnC

∂lnYi∂lnYj

∂2lnYj
∂Yj

=

=
1

Yi

∂lnC

∂lnYi

C

Yi

∂lnC

∂lnYi
+
C

Yi

∂2lnC

∂lnYi∂lnYj

1

Yj
=

=
C

YiYj

[
∂lnC

∂lnYi

∂lnC

∂lnYj
+

∂2lnC

∂lnYi∂lnYj

]
=

C

YiYj

[
ηiηj + βij

]
< 0,

where C
YiYj

> 0,∀i, j.

If ∂2lnC
∂lnYi∂lnYj

< 0, an increase in the production of i reduces the marginal cost of
product j, thus, there are economies of scope between product i and j.
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F. Interest rates

Figure F.1: Market interest rate and leader interest rate for Households Consumer
Loans in Local Currency
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Figure F.2: Market interest rate and leader interest rate for Corporate Loans in Local
Currency
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Figure F.3: Market interest rate and leader interest rate for Corporate Loans in
Foreign Currency
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