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Abstract

Perez Rojo, Flavio Fernando; Viana de Carvalho, Carlos (Advisor). Decomposing
Banking Spreads of Multiple Types of Credit: a Structural Model Approach. Rio
de Janeiro, 2026, 63p. Dissertacdo de Mestrado - Departamento de Economia, Pon-
tificia Universidade Catélica do Rio de Janeiro.

We propose a DSGE model with multiple types of credit and two financial frictions
to address two objectives. First, we decompose Brazilian banking spreads into four
components: administrative costs, financial margins, taxes, and default risk. Second,
we examine the effects of technology and monetary policy shocks on these spreads.
The model features an imperfectly competitive banking sector that lends to heteroge-
neous households and to an entrepreneur subject to default risk, following Bernanke
et al. (1999). Within this framework, each type of credit is characterized by different
levels of impatience, costs, default rates, and market power. The model also incorpo-
rates a tax structure and financial costs consistent with the Brazilian economy. Then,
we calibrate the model to match key determinants of banking spreads in Brazil. The
main results are as follows: (i) the spread decomposition reported by the Central Bank
of Brazil is closely replicated; (ii) reductions in costs and loan taxes -policies imple-
mented in Brazil- lower all spreads; (iii) productivity and monetary policy shocks gen-
erate responses consistent with the financial frictions literature; and (iv) these results

are robust when long-term credit is considered.

Keywords

Financial Frictions; DSGE; Banking Spreads; Decomposition; Credit Risk; Types of
Credit; Heterogeneity.



Resumo

Perez Rojo, Flavio Fernando; Viana de Carvalho, Carlos (Advisor). Decompondo
os spreads bancdrios de miultiplos tipos de crédito: uma abordagem de modelo
estrutural. Rio de Janeiro, 2026, 63p. Dissertacdo de Mestrado - Departamento de
Economia, Pontificia Universidade Catoélica do Rio de Janeiro.

Propomos um modelo DSGE com mudltiplos tipos de crédito e duas fric¢oes fi-
nanceiras para abordar dois objetivos. Primeiro, decompomos os spreads bancarios
brasileiros em quatro componentes: custos administrativos, margens financeiras, im-
postos e risco de inadimpléncia. Segundo, examinamos os efeitos de choques tec-
nolégicos e de politica monetéria sobre esses spreads. O modelo apresenta um setor
bancario imperfeitamente competitivo que concede crédito a familias heterogéneas e a
um empreendedor sujeito a risco de inadimpléncia, seguindo Bernanke et al. (1999).
Nesse contexto, cada tipo de crédito é caracterizado por diferentes niveis de impacién-
cia, custos de monitoramento, taxas de inadimpléncia e poder de mercado. O mod-
elo também incorpora uma estrutura tributdria e custos financeiros consistentes com
a economia brasileira. Em seguida, calibramos o modelo para reproduzir os princi-
pais determinantes dos spreads bancérios no Brasil. Os principais resultados sdo os
seguintes: (i) a decomposigdo dos spreads reportada pelo Banco Central do Brasil é re-
produzida de forma préxima; (ii) redugdes nos custos de monitoramento e nos impos-
tos sobre empréstimos - politicas implementadas no Brasil - reduzem todos os spreads;
(iii) choques de produtividade e de politica monetaria geram respostas consistentes
com a literatura de fric¢des financeiras; e (iv) esses resultados sdo robustos quando o
crédito de longo prazo é considerado.

Palabras-chave

Fric¢des Financeiras; DSGE; Spreads Bancarios; Decomposigdo; Risco de Crédito;
Tipos de Crédito; Heterogeneidade.
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1 Introduction

Banking spreads typically reveal imperfections in credit markets, and the Brazilian
economy stands out in this regard. Specifically, the World Bank (2020) reports that,
in 2019, the spreads in Brazil reached 32.21 p.p., compared with a global median of
5.78 p.p. These spreads are directly influenced by several factors, including credit risk,
imperfect competition in the banking sector, taxes, and operational costs.

The combination of multiple factors may help explain the Brazilian case. While
default rates and banking sector concentration are, respectively, above and below the
global average, neither is extreme. For instance, the World Bank (2020) reports that,
in 2019, the nonperforming loan ratio in Brazil averaged 3.1%, a level relatively close
to that of more financially developed economies (0.8% in the United States and 1.1%
in the United Kingdom). Moreover, using the asset share of the five largest banks as a
proxy for market power, the World Bank estimates that, in 2021, this measure reached
79.4% in Brazil - below the world median. At the same time, some developed countries
exhibit higher levels of concentration without correspondingly high banking spreads,
such as Canada (84.7%) and Australia (91.2%).

Reducing banking spreads has been a key objective of the of the Central Bank of
Brazil (BCB) since 1999, with the launch of the Juros e Spread Bancdrio no Brasil project.
In addition, the BCB has sought to lower default rates and foster greater competition
in credit markets as complementary objectives. Within this framework, the BCB de-
veloped the Indice de Custo de Crédito (ICC) spread decomposition, a methodology that
decomposes banking spreads into administrative costs, tax payments, financial mar-
gins, and provisions for loan losses using accounting information. For example, the
Central Bank of Brazil (2019) reports the following ICC components: administrative
costs (27%), financial margin (17%), tax (20%) and default (36%).

However, the BCB methodology does not differentiate these components across
types of credit. There is a substantial heterogeneity among credit categories, as market
power, collateral requirements, and other characteristics vary. Accordingly, this dis-
sertation computes the four main components of banking spread, following the ICC
methodology, for several types of credit in Brazil using a DSGE model with financial
frictions. The model features a patient household (a high-discount-factor agents) that
supplies savings, and multiple impatient households (low-discount-factor agents) and
entrepreneurs that demand credit. Heterogeneity among impatient households arises
from different levels of impatience, costs, default rates, and market power.

The analysis considers four types of credits of household credit: non payroll-deducted
loans, payroll-deducted loans, vehicle financing loans, and credit cards. Impatient
households and entrepreneurs pledge collateral subject to idiosyncratic shocks, which
might lead to default. Financial intermediation between savers and borrowers Bernanke
et al. (1999) (hereafter, BGG), where loan contracts are subject to limited enforcement

and default arises endogenously. In addition, banks face administrative cost of extend-
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ing credit, reserve requirements, and taxes.

The main results are as follows. First, the model is calibrated to match key statistics
of the Brazilian economy. Second, the spread decomposition is obtained by sequen-
tially shutting down each component - administrative costs, taxes, market power, and
credit risk. For firms and vehicle credits, administrative components are the dominant
component and generate the largest reduction in spread. In contrast, for non payroll-
deducted loans, payroll-deducted loans and credit cards, market power is the primary
and leads to the greatest decline in spreads. Third, the ICC components estimated by
the Central Bank of Brazil (2018) are closely matched by the model-based decompo-
sition when weighted by the share of each type of credit. Fourth, we evaluate two
credit stimulus policies implemented in Brazil -reductions in costs and the elimination
of taxes on loans - and find that both lead to declines in all spreads. Fifth, we analyze
two standard macroeconomic shocks, namely productivity and monetary shocks. The
corresponding impulse response functions are consistent with the financial frictions
literature. Finally, these results are robust when long-term credit is considered.

The remainder of this dissertation is organized as follows. Section 2 reviews the
relevant literature. Section 3 presents the structural model. Section 4 discusses the

main results. Secion 5 includes business cycle frictions. Section 6 concludes.
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2 Literature Review

This dissertation contributes to the literature on the determinants of banking spreads
for Brazil. Although most DSGE models incorporate financial frictions to study these
determinants, they typically consider a single type of credit. Therefore, the main con-
tribution of this dissertation is to include multiple types of credit.

Initially, most of the literature adopted an empirical approach to analyze the de-
terminants of banking spreads. One of the most widely referenced papers is Ho and
Saunders (1981), who use panel data from banks to argue that banking spreads are
driven by risk aversion, market power and interest rate volatility. For Brazil, Almeida
and Divino (2015) follow Ho and Saunders (1981) and find that the main drivers of
banking spreads are the administrative costs and banking sector concentration. In a
similar vein, Joaquim et al. (2019) use banks merges and acquisitions as exogenous
shocks to estimate the effect of credit market concentration on banking spreads. They
find that an increase in concentration raises spreads but cuts reduces credit supply.

Considering the structural approach, most papers use DSGE models with financial
frictions. Under stylized banking requirements that act similarly to non-lump-sum
taxes, Souza-Sobrinho (2010) assesses the impact of credit and reserve requirements
on banking spreads. In the steady state, the author finds out that earmarked credit is
the main determinant of non-earmarked credit spreads. Similarly, Fujisima (2021) pro-
poses a model that includes loans to households and entrepreneurs, which may default
according to a simple cut-off rule, a banking sector in monopolistic competition subject
to administrative costs, and a tax structure consistent with the ICC spread decomposi-
tion. Using the steady-state to decompose the spreads into the four ICC components,
the author shows that reductions in household and entrepreneur spreads are larger
when increasing banking competition and reducing administrative costs, respectively.

Luz (2024) argues that the credit risk modeling in Fujisima (2021) is questionable
and therefore proposes a borrowing constraint consistent with Bernanke et al. (1999).
In the latter framework, loan contracts feature limited enforcement, where default on
debt is an endogenous decision by the borrower. Under steady-state analysis, Luz
(2024) finds that administrative costs (33%) and credit risk (29%) are the main drivers
of banking spreads.

However, the literature has primarily focused on a single type of credit for all
agents, whereas in reality multiple forms of financing coexist, implying credit hetero-
geneity. This dissertation therefore aims to model the simultaneous heterogeneity of
multiple types of credit as a direct extension to Luz (2024). To attain this objective,
the literature discusses three approaches. First, Campbell (1978) considers two types
of credit (fixed- and variable-rate loans), where borrowing agents choose the share of
the total credit allocated to fixed rates, with the remainder at variable rates. Second,
Greenwood et al. (2023) introduce two types of credit (credit lines and term loans) and

two types of borrowers, where each borrower has access to only one type of credit. In
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addition, credit lines carry a fixed spread over the risk-free interest rate, while term
loans are priced at the market-clearing rate. Third, Elsas et al. (2004) propose a frame-
work with two types of banks, each offering different types of credits at distinct interest
rates.

In this dissertation, the approach considers multiple households, each which access
to a single type of credit. For instance, impatient household 3 may borrow through ve-
hicle financing, while impatient household 5 is calibrated to use credit card debt. The
use of BGG, as in Luz (2024), allows the model to incorporate different types of collater-
als through varying recovering values and market competitiveness through changing
EOS. However, this modeling strategy has several limitations that could be addressed
by future literature.

First, assuming that households cannot choose among credit types may be overly
restrictive; however, it can be interpreted as capturing the dominance of a particular
credit type. In practice, many households lack access to all forms of credit and, when
they do have access, tend to use the cheapest option available. Second, the model does
not aggregate across heterogeneous households to match national statistics. This sim-
plification is intentional, as aggregation over different interest and default rates would
require microdata and a more detailed methodological framework. Third, following
a shock, the model effectively rules out substitution between credit types, since inter-
est and default rates respond differently across them. This likely affects primarily the
magnitude of aggregate variables, although it remains a limitation for future research
to address.

14



3 The Model

The model, which is mainly based on Luz (2024), is a DSGE framework with fi-
nancial frictions that incorporates both costly state verification mechanism, as in BGG,
and monopolistic competition in the banking sector, as in Gerali et al. (2010). Con-
sequently, banks are subject not only to credit risk but also to administrative costs,
reserve requirements and a tax structure consistent with the ICC framework.

There are three infinitely-lived agents: a patient household, impatient households
(which differ in impatience, costs, default rates, and market power), and entrepreneurs.
First, all households consume and supply labor, while entrepreneurs transform raw
capital into effective capital, which serves as an input in goods production. Second,
impatient households and entrepreneurs are less patient than the patient household;
therefore, the former are always borrowers, while the latter is saver. Third, banks inter-
mediate loans and deposits under the two previously defined financial frictions. Recall
that the approach considers multiple impatient households, each of which has access

to a single type of credit. Figure 1 summarizes the main connections in the model.

Figure 1: Model

3.1 Patient Household

Given the relative price of durable goods in terms of non-durable goods Qf, the
real wage W/, transfers T/ (dividends paid by banks, entrepreneurs, retail firms, and
capital and durable goods firms), and the gross nominal deposit rate net of taxes 1 +
r#(1 — ™), this household solves

(ee]

mar B0 Y(8") {og(CP) + ylog(57) ¢

{CF/Sf/LF/Dt} t=0

(Lf)lﬂ"}
1+¢
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subject to

1+ rf_l(l — Trd)

C{ +Dy+Q5(Sf —Sf_1) < WILY + o

Dy +TF

3.2 Impatient Household

Is is composed of a worker (consumes and works) and a financier (who chooses
loans). The rationale for considering these two roles is to ensure that the financier’s
problem is linear in net worth, which facilitates aggregation. It is assumed that the
worker and financiers can transfer funds between each other and that there is perfect

consumption insurance within the household.

3.2.1 Worker

His preferences are similar to those of the patient household, with the following
differences: (i) he has a lower discount factor, B! < B’; (ii) he does not save; and (iii)
he rents durable goods from financier i at the rate RR}". Thus, he solves

= ( Ii)t I (Cli) i (Sli) g(Lgi)lJr(P
max E E 0 + 0 —(——
sl 5P $LCr) st 1+¢

subject to
Cl' + RR}'S{' < W/'L{' + &

where Ei correspond to the transfers from financiers i. Recall that each impatient
household differs in impatience, costs, default rates, and market power (through elas-

ticitity of substitution, EOS here onwards).

3.3 Borrowers

Financiers and entrepreneurs borrow from banks, assuming a mass of one of each
typej € [0,1] and o € {Ii,E}. At every period, each borrower purchases assets using
their own net worth and bank loans: entrepreneurs buy raw capital and transform it
into effective capital, while financiers purchase durable goods. Heterogeneity within
each type of borrower arises from net worth and idiosyncratic shock.

The timing of events in the borrower’s life is as follows. At the end of period t,
borrower j obtains a loan B;?/ ; and combines it with its net worth N].‘jt to purchase assets
Zj+ at price Qf. Hence, QfZ;; = N7, + Bj,. At the beginning of period t 4-1, borrower j
is hit by an i.i.d. idiosyncratic shock w?,  ;, whose distribution F(-) is log-normal with

j 1

unit mean, which scales the value of its assets into (,U]Q ; +IZJ'/t' Next, borrowers get a

return R ,on their assets. On the one hand, capital is rented to wholesale producers

t+1

at rate RR¥

i1, and the undepreciated capital stock (1 — %) is sold to capital producers
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k

at price Qy_ ;.

Thus, the return on capital for entrepreneur j is given by

RRk

K Ok
14 RE,, = S + (1601,

QF

On the other hand, the return on durable goods for the financiers is

S
1+Rj, = 2

Qi
assuming that rental income cannot be seized by banks and that the idiosyncratic shock
affects only the price of the durable good.

Afterwards, borrowers repay their debt. We assume costly state verification, where

w;”t 41 is privately observed and the bank can observe it only by paying a cost 1. Loans
are standard debt contracts in which borrowers” assets are pledged as collateral; in

case of default, the bank monitors the borrower and recovers the asset net of costs.

o
jt+1

threshold is defined by the point at which the value of assets equals the value of debt:

This implies an endogenous cutoff w which determines the default decision. The

_ _ b,
Wi (14 R )QZjy = (1+ Rj,to+1)B;‘),t (1)
where R;”f i is the real loan rate.

3.3.1 Entrepreneurs

They maximize expected pre-dividend net worth in period t + 1 subject to a par-
ticipation constraint. However, the problem can be rewritten in terms of the pair
K:
(@F; 11, Xjt), where Xj; = QtN—jEiH denotes leverage,

maxIE;
Wit

IS b,
/E [w]]'::t+1(1 + Ry, 1) QiK1 — (1+ R]-f)Bft] dF(wftH)] (2)
~ maxEy |1—Ti(wh )| (14 RE ) XN

subject to contracts that are compatible with bank’s profit maximization: bank’s ICCO

(5).

3.3.2 Financiers

They maximize the expected present discounted value of future transfers to im-
patient workers, subject to a budget constraint, a default cutoff rule, and the bank’s
ICCO. To finance dividend transfers, durable goods purchases, and repayment of past
loans, they rely on revenues from selling and renting durable goods, as well as new
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borrowing,

jit
wwm

st +QiSH + (1+R“’)B]ht ) S wli(1+R5)Q; 1Sfy; + RR{'S], + B}
” b1
@fiy (14 RE1)QiST = (1+ Ry B

(5)

3.4 Banking sector

Banks intermediate deposits from the patient household and extend loans to en-
trepreneurs and financiers. To include bank market power in a tractable way, we adopt
a Dixit-Stiglitz framework. We assume a unit mass of banks (I € [0,1]) that compete
monopolistically in both deposit and lending markets. Moreover, saving (borrowing)

one unit requires a composite bundle of differentiated financial products,

0

My

g+l qd+1 -1
[/Dt wdz] B | (B 7 Ca ,0€ {Ii,E}

where 77; and 17, are the EOS for deposits and loans, respectively. Each bank consists
of three branches: two retail branches (which collect the deposits and extend loans,
setting interest rates under monopolistic competition) and a bank holding company
(which manages the bank’s capital position and links the two retail branches).

3.4.1 Deposit and loan demands

The retail branches operate under monopolistic competition; accordingly, the de-
mands they face are derived from the cost-minimization problem of financiers and

entrepreneurs when choosing how to compose their basket of financial products,

Ma
Di(l) = (%) D; 3)

1—1—1/‘;1

14420\ " .
BY(l) = [ —t—~~ ?0¢e {Ii E (4)
/(1) (W?,o ,0 € {Ii, E}

where 74(1) and rf’o(l ) denote bank I’s nominal interest rates on deposits and loans,

respectively. Moreover, we define the following aggregate rates

_1
1 +rt = [f[l +r ( )]1+’7ddli| 1+77d and 1 +rb0 _ |:f[1 +r?'o(l)]1_nzdl:| l—iyg.
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3.4.2 Bank holding company

It manages the bank’s capital position by combining deposits D;(I) and bank capital
KY(I) to supply loans B(1), where B;(1) = BE(I) + YN, Bli(1), subject to a constant
operational cost ¢ on loans. To capture the effect of capital requirements on lending
spreads, we follow Gerali et al. (2010) and introduce a quadratic cost for deviations
from the target capital-to-assets ratio v*. Consequently, the holding company of bank !
solves the following problem:

o Hax o ZAOt [ (14 7 By(1) — (1 + 7o Dy (1) — KE(1) — Byt (1) 7Tysq + oo
4 Dt (D7pgn + Ky (D 7y — 16 — EB(1) — TbBt(l)]
s.t.By(1) = Dy(1) + Kb (1)

Kb b 2
=5 (i ) K0

wd

where r{’ b and ri’ are the wholesale rates of loans and deposits, respectively. We as-

sume that banks have access to unlimited finance at the policy rate r;, implying that

rf"d = 1}.

3.4.3 Deposit branch

It collects funds from the patient household under monopolistic competition and

channels them to the holding company. The problem is thus defined as follows:

{T??}EOEAWI; [+ r)Du(1) — (14 (1) Du()

s..Dy(1) = <1+—75(1)>W Dy

1+r‘z

3.4.4 Loan branch

It obtains funds from the holding company and lends to entrepreneurs and impa-
tient households under monopolistic competition. Revenues derive from borrowers
who repay their debt and from seized collateral in the event of default. Regarding
collateral recovery, we follow Hafstead and Smith (2012) by introducing a “recovery
company” that collects all collateral and compensates the banks in proportion to their

Bt(l)

market share . Moreover, due to costs, only a fraction (1 — u°) of collateral can be
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recovered. Accordingly, the problem is to choose {r"F (1), "I (1)} to maximize

E
maxIEOZAgtI;? [(1 F(wtﬂ))(l—l—rt (l)(l—rrb))BtE(l)+(1—VE)B;3§51>

E®F,, + ...

y i T i i Bli ! w
[ T R IO R e (1+mb)Bt(l)]
i=1 t
14 70000)) "
t

where E;®f | = 71111 fo & wi (14 R7 1)Q7Z;11dF°(wy, ;) denotes the total expected
value of seized collateral. The solution to the loan branch’s problem is characterized
by the first-order condition, which corresponds to the bank’s ICCO, as shown below:

1 1 — u®)E;®?
(- rag) [(1- 1) @ e —ety v+ B0 g @
b t
3.4.5 Bank profit
It is the sum of the cash flows of the three branches
N Ii b,Ii b\\ pli
2[ F(@fL))(1+ (1= 7)) B + (1= p B | + .

(1= F(@f1)) 1+ P (1= ") BE + (1= pF By + ..
(1+rt)Dt Kt —Kt—gBt—TbBt

The bank pays a share A? of profits to the patient household and retains the rest,
building capital. Thus, the banks” aggregate capital evolves as follows

K= (1-6"K_1+(1—AY1-1)]i

3.5 Production Sector

This sector consists of a capital producer, a durable goods producer, a wholesale
producer (which uses capital and labor and sells to retailers), retail firms (which dif-
ferentiate wholesale goods at no cost), and a final goods producer (which buys from

retail firms).

3.5.1 Final good producer

It aggregates the goods produced by retailers using a CES basket:

1

Y, = [/01 Yt(m)"vldm] "
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where m is a variety and 7 is the elasticity of substitution between varieties. Cost

minimization then implies:
Pr(m)\ "
viom = (257) ©
t

1
1—y

where the price index is given by P; = [ fol Pt(m)l_”dm]

3.5.2 Retail firms

Firm m purchases wholesale goods at price P}, differentiates them at no cost, and
sells them to the final good producer. It sets price P;(m) to maximize profit:

00 PO
E AP 2P —PV|Y
nax, ogo 04p, |Pe(m) = PY] Yi(m)

subject to (6): .
Yt(ﬂ’l) = (%Zn)) Yt

Moreover, profits are transferred to patient households.

3.5.3 Wholesale producer

It employs capital and labor to produce wholesale goods according to:
ploys cap P g g

N . .
max QPY; — RR{K, — WLy — Y WL}
i=1

{K:,LP, LI}
11—«
s.t.Y; = AtK? ((Lf)Q(L{)l_Q>
. N i N-1
L =T en=1- Y
i=1 =1

where A; denotes the total factor productivity (TFP), which evolves according to logA; =

PUJ
PalogA;—1 +€f and Q) = 4.

3.5.4 Capital producer

It buys investment goods and undepreciated capital (1 — 6¥)K; from entrepreneurs
and combines them to produce next-period capital K. The producer chooses invest-

ment to maximize profits:
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subject to
st = (1=K + I 7)
Profits are transferred to patient households.

3.5.5 Durable good producer

For simplicity, housing is in fixed supply and does not depreciate. The total housing

stock is given by:

N .
Ss=S/+Y st ®)
i=1

Profits are transferred to patient households

3.6 Government

The fiscal authority balances revenues and public expenditures G; in every period:

_ b o —E\\.,.b,E BtE—l al o —Ii\\..bIi Btlil
Gr=1"|(1—F(wp)r/ 53—+ ) |(1—F(@&;")r," 3 + ...
™ i3 Tt
B B rd_ Trd
2t 1+(t 1 )Dt_1+r]t_1

Tt Tt

3.7 Market Clearing

In equilibrium, all markets clear and the following conditions holds:

N .
— CP + Z Ctll
i=1

A further market-clearing condition for final consumption goods is given by:

lLigpli EpE
D, P
Yy = it I+ G+ P +Z” +E 1w
= t
LI N y“<1>“ H
where represents operational costs, ) ;* + correspond to costs, and x;

denotes bank’s adjustment costs.
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3.8 Analytical Decomposition of the Spread

We can analytically decompose all the components of the spread by splitting it into
three parts associated with each branch of the banking sector as follows:

) 1 b,o 1 b,j 1 wb 1
spread = +rd = +rwb T —H;l ,0€ {Ii,E} )
1+7r 1+7r 1+7r 147
N—— N—— N——

loan branchholding companydeposit branch

First, for the loan branch, we use equilibrium equation (A22):

14rbe . (1—u°)®°/B° + (1 — F(@°))T" 1 Ui 1
1+ rwb 1+ ywb 1-F(@) -1 1—71
compensation for low return on assets delinquency ratemarket power

where the first term captures the compensation for low return on seized assets; the
second reflects the share of defaulting borrowers; the third term decreases with higher
loan demand elasticity; and the fourth term incorporates the effect of taxes.

Second, for the holding company, using the equilibrium equation (A20), the wedge

arises from administrative costs and taxes and can be approximated as:

1+ b
1+7r

%1—}—64—71’

Finally, the deposit branch is determined by the elasticity of deposit demand using

equilibrium condition (A25):
1+r  na+1
14+ M4
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4 Steady State Quantitative Analysis

For the quantitative results, we consider N = 4 impatient households that would

mimic four credit categories: non payroll-deducted loans (NPD), payroll-deducted

loans (PD), vehicle financing loans (VF), and credit card loans (CC). These cred-

its types are selected as they represent the main lending segments of the economy.

Throughout the paper, we use the notation {NPD, PD, VF, CC} to refer to these respec-

tive credit categories. First, we calibrate the model to match key stylized facts of the

Brazilian economy. Next, we compare the steady-state decomposition implied by the

model with that obtained under the ICC accounting methodology.

4,1 Calibration

We consider three approaches to calibrate the model and Table 1 summarizes all

results. The description of the data is detailed in Appendix A2'.

1. Literature Parameter  Value Source

Capital share « 44.8% Castro et al. (2015)

EOS - final good n 6 Carvalho et al. (2023)

Inverse of Frisch elasticity @ 1 Carvalho et al. (2023)

Optimal capital-to-asset-ratio vb 16% Ferreira and Nakane (2018)

Capital-to-asset adjustment Klﬁ, 22.96 Ferreira and Nakane (2018)

Discount factor - NPD PD 0.8359 Appendix 2

Discount factor - PD ﬁp D 0.9422 Aggendix 2

Discount factor - VF VF 0.9481 Appendix 2

Discount factor - CC BCC 0.9118 Appendix 2

Durable good preference P 1.25 Carvalho et al. (2023)

Patient labor share Q 19.55% Luz (2024)

Scale of administrative function 9 0.99% Luz (2024)

2. Direct data analogue Parameter ~ Value Source

Dividend payout - bank AP 46.48% Reuters

EOS - firm loan nE 3407544  Step 1

EOS - NPD loan ;75)\”3 b 8.681 Step 1

EOS - PD loan U%D 74.492 Step 1

EOS - VF loan net 458.531 Step 1

EOS - CC loans anC 28.198 Step 1

Labor share - NPD household GNPD 14.53% Credit share NPD

Labor share - PD household G¢PD 37.03% Credit share PD

Labor share - VF household GVF 24.75% Credit share VF

Labor share - CC household Gce 23.70% Credit share CC

Tax rate on bank profit T 40% CSLL/IRP]

Tan rate on loan revenue i 4.65% PIS/Cofins

Tax rate on impatient and entrepreneur loan ~ 7? 0.47% 1OF

Tax rate on return of deposit 7' 17.5% IR

3. Internal calibration Parameter  Value Target Moment  Data Model
Discount factor - patient Br 0.991 CDB r 1.09% 1.09%
EOS - deposit 4 78.36 Selic r 2.38%  2.38%
Monitoring cost - firm loan ut 55.99% ICC - firms rbE 4.72% 4.96%
Monitoring cost - NPD loan uNPD 81.79% ICC-NPD b NPD 19.51%  19.51%
Monitoring cost - PD loan PD 81.80%  ICC-PD rbPD 6.02%  6.02%
Monitoring cost - VF loan ;PJ[VF 81.80% ICC- VF ybVE 5.37% 5.37%
Monitoring cost - CC loan ucc 81.79%  ICC-CC rbec 9.56%  9.56%
Capital depreciation rate Sk 1.064% 1/GDP 1/Y 4.46% 4.46%
Banks’ capital depreciation rate ot 5.840% Bank capital-to-asset ratio K’/B 16% 16%
Variance of wF of 0.495 Delinquency rate - firms F(oF 0.97% 0.97%
Variance of wNPP oNPD 0.247 Delinquency rate - NPD F(@NPP)  191%  191%
Variance of w’P oD 0.644 Delinquency rate - PD F(wPP) 0.61% 0.61%
Variance of w"F a’F 1.574 Delinquency rate - VF F(@VF) 115%  1.15%
Variance of w®C occ 0.636 Delinquency rate - CC F(@C) 1.76%  1.76%
Dividend payout - entrepreneur A° 9.05% Entrepreneur leverage X 14 14
Labor disutility 4 0.818 Steady state hours worked L 1 1

Table 1: Calibration

1We use data up to 2019 to avoid the impact of the COVID-19 pandemic on interest rates, particularly

the sharp rate cuts that followed.
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Literature. - In this approach, we follow standard values from the literature. We
set the inverse Frisch elasticity ¢ to 1 and the durable goods preference parameter ¢
to 1.25, as in Carvalho et al. (2023). Moreover, the impatient household’s discount
factors B! are set so that the credit constraint binds at all times, following Tacoviello
(2005). Specifically, we set B (1 + R>') = 0.999 (see Appendix A2 for more details).
In addition, the capital share a is set to 0.448, as in Castro et al. (2015), and the EOS
between final goods 7 is calibrated at 6, as in Carvalho et al. (2023). The optimal
capital-to-asset ratio v” and the capital-to-asset adjustment cost x are set to 0.16 and
22.96, respectively, following Ferreira and Nakane (2018). For the administrative cost
¢, we set 0.99%, following Luz (2024), who documents that the operating expenses-to-
assets ratio is relatively stable over time and bank sizes, similar to the U.S. Finally, for
Q) we follow Luz (2024).

Direct sample analogues. - This block is calibrated using data counterparts. The
bank dividend pay-out A’ is set to 0.4648, matching the observed dividend payout
of publicly traded financial institutions. In addition, the loan market elasticities 77,
nNPP PP g VE, ms:c are obtained from a first-step calibration in which the costs are fixed
using the World Bank’s loss-given-default indicator (0.818), in order to match the spe-
cific Indice de Custo de Credito (ICC). The labor shares ¢xpp, GpD, SvE, Goc uses the ratio
of particular secure credit to total credits.

Taxes are set as follows. First, the tax rate on bank profits 7 is fixed at 40%, con-
sistent with the combined burden of Contribuigio Social Sobre Lucro Liquido (CSLL) and
Imposto de Renda das Pessoas Juridicas (IRPJ). Second, the tax rate on loan revenue el
is calibrated at 4.65%, matching the rates of the Programa de Integracdo Social (PIS) and
Contribuigdo para Financiamento da Seguridade Social (COFINS). Third, the tax rate on
loans to impatient and entrepreneurs 7l is set to 0.4622%, reflecting the sum of the
tixed rate and the daily rate of Imposto sobre Operagoes Financeiras (IOF) on credit oper-
ations. Finally, the tax rate on deposit returns 7' is set to 17.5%, corresponding to the
Imposto de Renda (IR), applied to financial investments with maturities between 1 and
2 years.

Internal calibration. - For these parameters, we use moment matching. The patient
household’s discount factor B is set to 0.991 to match the nominal rate on CDB/RDB
instruments. Moreover, the deposit market elasticity 7, is calibrated at 78.36 to match
the spread between the deposit rate and the SELIC rate.

The dividend payoff parameter A® is set to be consistent with entrepreneurs’ lever-
age. Furthermore, the capital depreciation rates J¥ and ¢” are calibrated to match the
investment-to-GDP and bank’s target capital-to-asset ratios, respectively. In addition,
the costs are set to match the corresponding ICC measures. Regarding the variance
of idiosyncratic shocks (O’E,O'NP D gPD sVE O'CC), these are calibrated to capture ob-
served heterogeneity in delinquency rates across firms and households. Finally, the

labor disutility parameter { is chosen so that the steady-state hours worked is 1.
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4.2 ICC Accounting Spread Decomposition

In this exercise, we sequentially shut down each component of the spread. First, to
obtain the steady-state spread under perfect competition, we set all loan elasticities (17;)
and the deposit elasticity (17,) to arbitrary high values. Second, the perfect-competition
spread without taxes is obtained by setting {t, 7%, v, 7"*} = 0. Third, the perfect-
competition spread without administrative cost and taxes is obtained by additionally
setting ¢ = 0, leaving only the credit risk component.

Figure 2 presents the spread decomposition based on the four components of ICC2.
Our findings for firms and vehicle financing credits are consistent with Luz (2024), in-
dicating that administrative costs are the most important component. Moreover, credit

risk ranks second in importance, followed by taxes and bank market power.

Firm Non Paa/roll—deducted Payroll-deducted
10% 14%

9%
6%
0,
31% 1%

24% 43%

26%

81%
37% 17%

Vehicles Credit Cards
14%

0,
3004 21 Il Credit Risk
[ Adm Cost
[Taxes
21% [ IMarket Power
14% 56%

9%
32%

Figure 2: Banking Spread Decomposition

In this paper, we also consider other types of credits, such as non payroll-deducted
loans, payroll-deducted loans and credit card loans. Differences in the spread decom-
position across these products, relative to vehicle financing, are primarily driven by
variations in bank market power and delinquency rates. On the one hand, as the EOS
increases, the contribution of market power to the spread declines. For example, since
ny ' = 458.531, market power accounts for only a small share of the spread (14%) in the
case of vehicle financing loans, whereas msfc = 28.198 implies that this component ex-
plains a much larger share for credit card loans. On the other hand, higher delinquency
rates increases the spread. For instance, the difference between vehicle financing loans
and payroll-deducted loans is largely explained by their respective delinquency rates,
F(@VF) = 1.15% and F(@"P) = 0.61%.

2Appendix A5 shows that our results are robust to alternative orderings. Moreover, Appendix A6
shows that under long-run credits, all results are robust.
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It is important to explain why, despite a high EOS, market power still contributes
significantly to the spread (e.g., around 9% for firms, which account for nearly 80%
of total credit and profits). This can be understood through the bank’s ICCO (A23) as
applied to firm credit. The relevant condition implies a negative relationship between
the EOS 7¢ and the return on capital RX. Intuitively, a higher elasticity compresses
markups, reducing the the return on capital. In turn, a lower return on capital leads
to a higher equilibrium capital stock, which increases the value of the firm’s collat-
eral. As collateral value raises, banks expand lending toward firms with stronger bal-
ance sheets, sustaining a relatively large contribution from this segment despite the
high elasticity. Under perfect competition, elasticities increase further, reinforcing this
mechanism. In this case, the return on capital declines (by approximately 5%), which
raises the aggregate capital stock (by about 9%) and, consequently, the value of seized
collateral (also around 9%). This expansion in collateral supports higher lending to
tirms (around 9%) and leads to a reduction in lending rates (approximately 10%). To-
gether, these effects help explain why firm credit still accounts for about 12% of the
spread.

Table 2 presents a detailed decomposition based on the baseline model’s interest
rates and the multiplicative spread components defined in equation (9). The results
indicate that market power has the largest impact for non payroll-deducted loans and
the smallest for firm loans. Moreover, the compensation for low returns on assets is
relatively similar across credit categories, which may reflect risk diversification at the
bank level. Finally, taxes are the main driver of the loan-branch spread in most seg-
ments, with the exception of non payroll-deducted loans, where market power is the

dominant component.

Firm NPD PD VF CcC
I 4.96 19.52 6.02 5.37 9.56
compensation 0.952 0.952 0.954 0.954 0.953
delinquency 1.010 1.020 1.006 1.012 1.018
market power 1.000 1.130 1.014 1.003 1.037
tax 1.049 1.049 1.049 1.049 1.049
rob 2.89 2.89 2.89 2.89 2.89
holding company  1.015 1.015 1.015 1.015 1.015
7 1.43 1.43 1.43 1.43 1.43
market power 1.013 1.013 1.013 1.013 1.013
r 1.22 1.22 1.22 1.22 1.22
Total 3.60% 18.22% 4.88% 4.27% 8.41%

Table 2: Banking Spread Detailed Factorization

The Central Bank of Brazil (2018) estimates the following ICC components: admin-
istrative costs (27%), financial margin (17%), taxes (20%), and default (36%). When
we compute the spread decomposition using weights based on each credit category’s
share in total lending, we obtain: administrative costs (30%), financial margin (26%),
taxes (20%) and default (25%). Taxes and financial margins remain broadly similar
across both approaches, while administrative costs are higher and default is lower in

our framework. Luz (2024) argues that this difference arises from the Central Bank’s
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credit risk methodology, which relies on banks” provisions for expected default losses.
However, such provisions may not be fully passed on to borrowers, as part of the losses
can be mitigated through collateral recovery, albeit at a significant cost.

In our estimation, we find substantial heterogeneity across the six types of lending.
However, in two cases we overestimate the figures reported by Banco Central do Brasil
(2018), which documents a 17 p.p. difference between the financial margins of house-
hold and firm credit spreads. Specifically, for non payroll-deducted loans and credit
card loans, our estimates imply differences relative to firm credit of approximately 13.5
p-p. and 3.8 p.p., respectively. Nevertheless, this result could be mitigated by incorpo-
rating additional credit categories for which the discrepancy is more pronounced.

4.3 Counterfactuals

In this section, we sequentially eliminate each friction and analyze its effects on a
range of variables. Although removing a given component mechanically reduces the
spread, endogenous adjustments in other variables may offset this effect; as a result,
the percentage changes we obtain can be smaller than the direct contribution of the
eliminated component. In all exercises, we hold constant several parameters at their
baseline values: 6%, 6%, A€, ¢, o1t (. Table 3 reports the results.

Baseline (1) 79 = (2) ¢=0(3) Notaxesd) 7°—=00(G) | @/ M% @/D% @/M% (G)/(1)%
Firm spread 2,69% 2,52% 1,87% 2,27% 2,67% -6,25% -30,52% -15,54% -0,89%
NPD spread 16,93% 16,72% 15,91% 16,25% 3,45% -1,24% -6,04% -3,98% -79,64%
PD spread 3,73% 3,55% 2,88% 3,22% 2,33% -4,64% -22,58% -13,54% -37,38%
VEF spread 3,07% 2,96% 2,54% 2,74% 2,85% -3,66% -17,46% -10,71% -7,32%
CC spread 7,19% 7,03% 6,42% 6,68% 3,38% -2,20% -10,73% -7,03% -52,96%
Deposit rate 1,22% 1,22% 1,22% 1,01% 1,22% 0,00% 0,00% -17,50% 0,00%
Policy rate 1,43% 1,22% 1,43% 1,21% 1,43% -14,18% 0,00% -15,05% 0,00%
Wholesale loan rate 2,89% 2,68% 1,90% 2,20% 2,89% -7,01% -34,29% -23,72% 0,00%
GDP 3,59 3,61 3,69 3,66 3,49 0,61% 2,79% 1,94% -2,75%
C 3,12 3,14 3,26 3,30 3,06 0,54% 4,44% 5,56% -2,23%
Investment 0,16 0,16 0,17 0,17 0,16 1,44% 717% 5,56% -2,64%
Total credit 9,16 9,40 10,40 10,18 10,15 2,69% 13,52% 11,17% 10,82%
Firm default 0,97% 1,02% 1,20% 1,23% 0,98% 4,86% 24,04% 26,84% 0,68%
NPD default 1,91% 1,94% 2,07% 2,02% 1,85% 1,63% 8,05% 5,48% -3,39%
PD default 0,61% 0,66% 0,84% 0,77% 0,61% 7,26% 36,39% 24,89% -0,34%
VF default 1,15% 1,25% 1,68% 1,51% 1,15% 9,20% 46,44% 31,69% -0,06%
CC default 1,76% 1,82% 2,08% 1,98% 1,74% 3,67% 18,32% 12,52% -0,95%
Bank profit 0,16 0,14 0,18 0,18 0,04 -9,71% 10,92% 10,56% -74,76%

Table 3: Counterfactuals

For firm credit, as well as vehicle financing loans, the removal of administrative
costs generates the largest reduction in spreads. For example, the loan spread for firms
declines by 30.52%. In contrast, for the remaining household credit categories, per-
fect competition in the loan market is the main driver of the reduction in spreads.
For instance, the banking spread on non payroll-deducted loans decreases by 79.64%.
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Despite these differences in the primary drivers of spread reduction, eliminating ad-
ministrative costs leads to the largest increase in total credit (13.52%), reflecting the
fact that firms account for the largest share of lending (52%). Moreover, when deposit
market power is removed, macroeconomic aggregates such as GDP, consumption, and
investment remain close to the baseline model.

Under the no-tax scenario, both the deposit rate and the policy rate experience their
largest declines (-17.50% and -15.05%, respectively). This result follows directly from
equations (A1) and (A25). Specifically, given patient households” preferences, a reduc-
tion in taxes lowers the required return on deposits, which in turn reduces the policy
rate (given the fixed wedge) and leads to higher output and consumption. Regarding
the elimination of deposit market power, this change equalizes the deposit and policy
rates, thereby reducing the steady-state policy rate. In this case, the level of the policy

rate is primarily determined by patient households’ intertemporal preferences.

4.4 Economic policies

We analyze two credit stimulus policy interventions implemented in Brazil: (i) a
reduction in y, and (ii) setting 7 = 0. The results for this section are reported in
Appendix A5.

4.4.1 Loss given default

Changing the loss given default to U.S. levels (4 = 28%) leads to a decline in all
spreads. For example, the spreads for firms and payroll-deducted fall by 11.54% and
37.57%, respectively. The result is driven by an increase in total credit, which raises the
value of seized collateral through bigger cutoff thresholds. Since default rates remain

unchanged, all spreads decrease.

4.4.2 Zero loan tax

We next consider the impact of eliminating the IOF tax (t?), a policy that has been
implemented in Brazil in episodes such as the COVID-19 pandemic and in 2022. In
this case, all spreads decline (the firm spread decreases by 14.50%, while the payroll-
deducted spread falls by 10.75%). At the same time, default rates, and total credit in-
crease. This policy expansion raises total lending, which increases the value of seized
collateral and cutoff thresholds. In the absence of a compensating effect through higher
default-related components in the spread, all spreads decline. Moreover, the policy im-
proves macroeconomic outcomes, with GDP, consumption, and investment increasing
by 1.30%, 2.02%, and 3.28%, respectively.

29



5 Dynamics

This section focuses on the dynamic properties of our model related to two standard
macroeconomic shocks: productivity and monetary policy shocks. First, we introduce
additional frictions into the model. Second, we describe the effect of these two shocks.

5.1 Modifications

The modifications are as follows. First, we introduce exogenous habit formation in

the patient household
max B (6 {log(ch — et ) + yiog(sf) ¢ 15T
CE PN S AR
subject to
1+rd (1—7M
CF 4D+ Qilsf —sf) s Wit + 0T g g
and in the impatient workers
max [Eg i(ﬁﬁ)t log(C” — hCli )+ 1/)log(S“) = @w
sy i S T e

subject to
Cf'+ RR{'S{' < W/'L{' + &}

Second, the retailer’s problem incorporates price adjustment costs that depend on
a weighted combination of past and steady-state inflation, thereby introducing price

stickiness in a Rotemberg-style framework:

s PQ Kp < Pt(m)
max E AL 2 (P(m) — PVYY(m) — = [ L
0 tZO 0,t Pt [( t( ) t ) t( ) 2 Pt—l

2
— 7"(1_‘) B,
(Pi(m)} (m) "1 o

subject to

Yi(m) = (Ptl(f))_ﬂ Y,

where «p is the price adjustment cost parameter and ! is the steady-state inflation
weight. Third, the capital producer faces an adjustment cost in investment given by
Zi(x) = S (x—1)?
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subject to

Kip1 = (1= 6)K: + {1 -7 (IL)] I
t-1

Fourth, we introduce a central bank that follows a Taylor rule

ox(l-pr) [ Y, \PI7P)
) = (0t (F) (FE)T e
t—

where 7 and 7T are the steady-state levels of the interest rate and inflation, respectively;
¢ and ¢, are the response coefficients to inflation and output; p, captures interest rate
smoothing; and €}" is the monetary policy shock. Finally, we consider the following
market-clearing condition for final consumption goods:

ligpli ‘qu)E

B;_ N K 2
Y= ot Gt SO g Y O IO )y g
7Tt = 7Tt Tt 2

2 . .
where %P (nt — 7'[;717'11_‘) Y; are the retailer’s adjustment cost. The relevant parame-
ters are specified in Table 4.

Description Parameter Value Source

Habit formation h 0.74 Castro et al. (2023)
Investment adjustment K 2.53 Carvalho et al. (2023)
Interest smoothing parameter Or 0.79  Carvalho et al. (2023)
Inflation rate weight in Taylor rule ¢, 243  Carvalho et al. (2023)
Output weight in Taylor rule ¢y 0.16  Carvalho et al. (2023)
Price adjustment - final good Kp 50 Carvalho et al. (2023)
Steady state inflation weight L 0.158 Carvalho et al. (2023)
AR(1) technology coefficient Qa 091  Carvalho et al. (2023)

Table 4: Dynamics: Calibration

5.2 Impulse Response Functions (IRFs)
5.2.1 Productivity shocks

We assume thatA; follows an AR(1) process, as specified in equation (A47). Figure
3 reports the IRFs to this shock.
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Figure 3: IRFs for a 1% Productivity Shock

The increase in TFP raises output while reducing inflation. As a result, the central
bank lowers the nominal policy rate, and due to the fixed wedge between the policy
rate and the deposit rate, the latter also declines. In addition, all loan rates fall by less
than the deposit rate, which stimulates loan demand. Consequently, the prices of capi-
tal and durable goods increase, raising both collateral values and borrowers’ net worth.
At the same time, to meet higher loan demand, banks must expand their capital posi-
tions to satisfy capital requirements, which increases their funding costs through the
wholesale spread. Since the deposit rate falls more than all loan rates, banks increase
their spreads and profits, which are also used to accumulate bank capital. Note that
this dynamic is independent of the specific credit category considered in the model,
and our results are consistent with Luz (2024).
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5.2.2 Monetary policy shocks
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Figure 4: IRFs for a 1% Monetary Policy Shock

In our model, we can analyze two distinct mechanisms of the credit channel of
monetary policy transmission: the balance sheet channel and the bank lending chan-
nel. According to Bernanke and Gertler (1995), the balance sheet channel implies that a
contractionary monetary policy shock reduces asset prices, which is reflected in lower
capital and durable goods price. This generates two effects. On the one hand, the value
of collateral declines and the adjustment in the default cutoff improves default rates;
on the other hand, net worth decreases, tightening borrowing constraints. As a result,
all loan interest rates increase. Regarding the bank lending channel, a higher policy
rate initially increases the deposit rate and, consequently, banks’ cost of funding.
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5.2.3 Monetary policy shocks under different costs

Figure 5 depicts the response of key variables to monetary policy shocks under two
different monitoring cost regimes (81.8% and 28%) for all agents. First, the model ex-
hibits a financial accelerator mechanism, as the transmission to output and inflation is
stronger under lower monitoring costs. Second, loan rates and loan spreads respond
stronger under high monitoring costs, closely tracking the path of the nominal pol-
icy rate. Finally, loan quantities exhibit larger responses under low monitoring costs,
which may be explained by the financial accelerator operating through endogenous
default rates.

Our results suggest that the transmission of monetary policy shocks is stronger for
credit segments with higher steady-state interest rates and default rates. In particular,
for non payroll-deducted and credit card loans, the increase in spreads and default
rates is larger than that observed for firms. This pattern also persists when monitoring

costs are reduced.
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Figure 5: Different Costs: IRFs for a 1% Monetary Policy Shock
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6 Conclusion

We extend a DSGE model with financial frictions to decompose the banking spread.
In the model, a banking sector with imperfect competition lends to both households
and entrepreneurs, who may default. The framework incorporates heterogeneity across
households arising from differences in impatience, costs, default rates, and market
power.

We calibrate the model to match banking spread components observed in Brazil.
The results indicate that credit spreads for firms and two types of households are pri-
marily driven by administrative costs, whereas for the remaining household segments
market power is the main determinant. Moreover, the ICC components estimated by
the Central Bank of Brazil are closely replicated by our framework.

In addition, we evaluate policy experiments involving reductions in costs and loan
taxes - both of which have been implemented in Brazil - and find that all spreads de-
cline. Finally, under productivity and monetary policy shocks, the model generates
responses consistent with the standard financial frictions literature.

The limitations of this article, which could be addressed in future research, are as
follows. First, costs should ideally be estimated using microdata. Although this is
a challenging task, as it requires adapting the World Bank methodology, we believe
the gains would be substantial not only for this study but also for the broader credit
literature. Second, heterogeneity among firms could be further incorporated. While
this paper considers multiple types of household credit, extending the framework to
include heterogeneous firms would allow for a more detailed decomposition of the

largest share of firm lending.
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A2 Proof

The objective of this section is to demonstrate that, in the model’s steady state,
impatient household financiers (hereafter, financiers) always operate at the borrowing
limit imposed by their credit constraint. The proof combines two key elements: an
analytical argument based on the linearity of the financier’s optimization problem and
a parametric condition that is numerically verified using the model’s calibrated values.

Note that this proof will be valid for all financiers. We will proceed as follows:

* Lema 1: The financier’s optimization problem is linear in B]lit for a given S ]Ut with
1-pli(14+RM)

Ti
Sit-1

a net marginal payoff (current plus future) equal to

e Key condition: For the model’s calibrated parameter values, (1 + Rb") < 1
in the steady state. Consequently, the marginal payoff is strictly positive, imply-
ing that the financier always chooses B!’ at the maximum level permitted by the
ICCO.

* Lema 2: Since the financier always maximizes B!, the borrowing limit imposed
by the ICC coincides exactly with the default cutoff, which therefore holds with
equality.
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The coefficients on S ]Iit and B ]I i depend only on variables that are predetermined at time
t, so linearity follows immediately. The contemporaneous effect of increasing B ]I iongl,
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is =i = SO o The future effect arises because B j enters ¢ it418s B i1 with coefficient
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to be expressed in units of S’ |, the discounted future effect on v, is —

jt=1/ ]
Combining the current and future effects yields

u, 1 g R

Ii Ii
OBl st

This establishes the result.

Key condition

The main proposition requires that B(1 + R%/1) < 1 in the steady state. This
condition has a straightforward economic interpretation: the present cost of repaying
one unit of debt tomorrow is smaller than the current benefit of receiving that unit
today.

For the model’s calibrated parameter values, the steady-state borrowing rate faced
by financiers satisfies (1 4+ R!") < 1, a condition that is verified numerically. This
assumption is analogous to that in Iacoviello (2005), where uncertainty is assumed to
be sufficiently small for the borrowing constraint to remain binding at all times. In
both cases, the condition imposes a restriction on the model’s parameters that ensures

impatient agents operate at the limit of the credit market.

Lema 2

Under the condition A% (1 + R>!) < 1, which is satisfied for the model’s cali-
brated parameter values, financiers always choose B!’ at its maximum feasible level

for a given S Consequently, the default cutoff condition holds with equality:
(Z)Ii(l + RS)QSsli — (1 + Rb,li)Bli

with @' > 0.
ition, Qv — 1=pl+RM) inancier’

Proof. Under the key condition, BF = e > 0, the financier’s value
is strictly increasing in BY. Therefore, for a given S'/, the financier always seeks to
increase B!" up to the maximum level permitted by the bank’s ICCO. Moreover, for
a given S’ and threshold @'}, the maximum level of B! consistent with the ICCO is

determined by the default cutoff condition

B = Ren

Since the financier always chooses this maximum level, the default cutoff condition

must hold with equality. Finally, it just remains to proof that @'

> 0. Suppose, for
contradiction, that @' = 0. Then, by the default cutoff condition, B" = 0. However,

when B! = 0, the financier has a strict incentive to increase borrowing, yielding a

44



Ii

contradiction. Therefore, @!* > 0, which in turn implies F(@')) > 0 and a strictly

positive probability of default.
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A3 Data

10.

11.

12.

13.

14.

15.

16.

17.

. CDB rate. Periodicity: Monthly; Range: 2011-2019; Source: BCB. Data code:

28585.

IPCA. Periodicity: Monthly; Range: 2011-2019; Source: BCB. Data code: 433.
SELIC. Periodicity: Monthly; Range: 2011-2019; Source: BCB. Data code: 4189.
Investment rate. Periodicity: Yearly; Range: 2011-2019. Source: IBGE.

Household debt. Periodicity: Monthly; Range: 2011-2019; Source: BCB. Data
code: 20541.

GDP. Periodicity: Monthly; Range: 2011-2019; Source: BCB. Data code: 4380.

Loans - Non-earmarked - Households - Credit card total. Periodicity: Monthly;
Range: 2013-2019; Source: BCB. Data code: 20590.

Loans - Non-earmarked - Households - Non Payroll-deducted personal loans.
Periodicity: Monthly; Range: 2013-2019; Source: BCB. Data code: 20574.

Loans - Non-earmarked - Households - Payroll-deducted personal loans. Period-
icity: Monthly; Range: 2013-2019; Source: BCB. Data code: 20579.

Loans - Non-earmarked - Households - Vehicles financing. Periodicity: Monthly;
Range: 2013-2019; Source: BCB. Data code: 20581.

ICC - Non-earmarked - Non-financial corporations. Periodicity: Monthly; Range:
2013-2019; Source: BCB. Data code: 25355.

ICC - Non-earmarked - Households - Credit card total. Periodicity: Monthly;
Range: 2013-2019; Source: BCB. Data code: 27686.

ICC - Non-earmarked - Households - Non payroll-deducted personal loans. Pe-
riodicity: Monthly; Range: 2013-2019; Source: BCB. Data code: 27673.

ICC - Non-earmarked - Households - Payroll-deducted personal loans. Periodic-
ity: Monthly; Range: 2013-2019; Source: BCB. Data code: 27678.

Delinquency Rate - Non-earmarked - Non-financial corporations. Periodicity:
Monthly; Range: 2011-2019; Source: BCB. Data code: 21086.

Delinquency Rate - Non-earmarked - Households - Credit Card total. Periodicity:
Monthly; Range: 2011-2019; Source: BCB. Data code: 21129.

Delinquency Rate - Non-earmarked - Households - Non Payroll-deducted per-
sonal loans. Periodicity: Monthly; Range: 2011-2019; Source: BCB. Data code:
21114.
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18. Delinquency Rate - Non-earmarked - Households - Payroll-deducted personal
loans. Periodicity: Monthly; Range: 2011-2019; Source: BCB. Data code: 21119.

19. Delinquency Rate - Non-earmarked - Households - Vehicles financing. Periodic-
ity: Monthly; Range: 2011-2019; Source: BCB. Data code: 21121.
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A4 Alternative Spread Decompositions

This section shows decompositions considering alternative orders, alternative num-
ber of impatient credits and an alternative method. Figure Al shows the results when

eliminating the components in the following order: market power, administrative
costs, and taxes.

Firrréo/ Non Plaa/opoll»deducted Payroll-deducted
0 6 14%
4% ?
31% 6%
15% 43%
38%

22% 81% 28%

Vehicles Credit Cards
14%

21%
32% I Credit Risk
Il Taxes
. Adm Cost
9% 56% [ IMarket Power
34%
15%

20%

Figure Al: Alternative Order 1

Figure A2 shows the results when eliminating the components in the following
order: administrative costs, market power, and taxes.

Firm Non Pagroll—deducted Payroll-deducted
10% 7% 14%
4%

31% 28%

0,
38% 15%

(4

0,
2% 9% 80% 43%
Vehicles Credit Cards
21% 15%
2% 34% I Credit Risk
[ Taxes
9% Market Power
[_JAdm Cost
20% 14% 55%

Figure A2: Alternative Order 2

Figure A3 shows the results when eliminating the components in the following order:
administrative costs, taxes, and market power.
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Firm Non Paa/roll-deducted Payroll-deducted
10% 7% 14%

4%
31% 28%

38%

9%

16%
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21% 15%
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14%
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Figure A3: Alternative Order 3

Figure A4 shows the results when eliminating the components in the following order:

taxes, market power, and administrative costs.

Firm Non Paa/rolgogeducted Payroll-deducted
10% 9% 14% 17%
24% 6%
31%
9% 26%
43%

37% 80%

Vehicles Credit Cards

10%
22% 21%

32% [ Credit Risk
[ Adm Cost
Market Power

[_Itaxes

14% 14%

55%
32%

Figure A4: Alternative Order 4

Figure A5 shows the results when eliminating the components in the following order:

taxes, administrative costs, and market power.

49



14%

Firm

Vehicles

37%

22%

33%

Figure A5: Alternative Order 5

Non Plaa/%olgo%ed;;:ed

79%

Credit Cards
10%
21%
14%

55%

50

Payroll-deducted
14% 17%

27%
42%

[l Credit Risk




A5

Other Counterfactuals

Baseline (1)  US monitoring cost (2) Noloantax (3) | (2)/1)%  (3)/(1) %
Firm spread 2,69% 2,38% 2,30% -11,54% -14,50%
NPD spread 16,93% 2,73% 16,44% -83,86% -2,87%
PD spread 3,73% 2,33% 3,33% -37,57% -10,75%
VF spread 3,07% 2,55% 2,81% -16,88% -8,43%
CC spread 7,19% 2,73% 6,82% -62,01% -5,11%
Deposit rate 1,22% 1,22% 1,22% 0,00% 0,00%
Policy rate 1,43% 1,43% 1,43% 0,00% 0,00%
Wholesale loan rate 2,89% 2,89% 2,42% 0,00% -16,28%
GDP 3,59 5,01 3,64 39,60% 1,30%
C 3,12 4,10 3,19 31,21% 2,02%
Investment 0,16 0,22 0,17 39,60% 3,28%
Total credit 9,16 29,02 9,73 216,86% 6,21%
Firm default 0,97% 0,97% 1,08% 0,00% 11,33%
NPD default 1,91% 1,91% 1,99% 0,00% 3,79%
PD default 0,61% 0,61% 0,72% 0,00% 17,00%
VF default 1,15% 1,15% 1,39% 0,00% 21,61%
CC default 1,76% 1,76% 1,91% 0,00% 8,59%
Bank profit 0,16 0,20 0,17 22,70% 5,00%

Table A1l: Other Counterfactuals
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A6 Model with Duration

We extend the previous model by assuming that loans to financiers and entrepreneurs
are subject to a coupon ¢, and a principal repayment A, for o € {E, Ii}. We focus only
on the elements that differ from the one-period loan structure. The main references are
Ferrante (2019) and Woodford (2001).

Borrowers

The timing of events in the borrower’s life is as follows. At the end of period t,
borrower j obtains a loan B;? ; valued as Q?  and combines it with its net worth N]?’t
to purchase assets Z; ; at price Qf. Hence, QiZ;; = Nﬁt + Qf B;?,t. At the beginning of

period t + 1, borrower j is hit by an i.i.d. idiosyncratic shock w?, , ;, whose distribution

jt+1
F(-) is log-normal with unit mean, which scales the value of its assets into qu 12t
Next, borrowers get a return R} L on their assets. On the one hand, capital is rented
k

to wholesale producers at rate RRY, ;, and the undepreciated capital stock (1 — &) is

t+17
sold to capital producers at price QF 1+ Thus, the return on capital for entrepreneur j is
given by

k
1+thc L= RRI;Jrl—i_(]‘_& )Qlt(+1

On the other hand, the return on durable goods for the financiers is

S
1+ R} = ==
Qi
assuming that rental income cannot be seized by banks and that the idiosyncratic shock
affects only the price of the durable good.

Afterwards, borrowers repay their debt. We assume costly state verification, where
wj; 4 is privately observed and the bank can observe it only by paying a cost ;1. Loans
are standard debt contracts in which borrowers” assets are pledged as collateral; in
case of default, the bank monitors the borrower and recovers the asset net of costs.
This implies an endogenous cutoff @7, ;, which determines the default decision. The
threshold is defined by the point at which the value of assets equals the value of debt:

B _ b, B,
@} (L4 R Qi Zje = (1+ RJ‘JDH)Qt "B

b,o
where R i
Mortgages are long-term securities that promise to pay, in every period, a coupon

1 1s the real loan rate.

¢o and a fraction A, of the principal (implying ab expected duration of A, ). Conse-
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quently, all agents face the following pricing condition:

1 Co + /\0 ( )Qt+1

B,o
t

b,
1+R]t0+1_

TTr41

Financiers

They maximize the expected present discounted value of future transfers to im-
patient workers, subject to a budget constraint, a default cutoff rule, and the bank’s
ICCO. To finance dividend transfers, durable goods purchases, and repayment of past
loans, they rely on revenues from selling and renting durable goods, as well as new
borrowing,

] Ii
Vie = {g%{ }“/t + I [At 1amax{0, V; t+1}}
s.t3h, 4+ QIS+ (1+ RYMQPBA | < wli(14R5)Q7Sfy 4 + RR'S + Q' B/l
- b, B
]Izt+1(1 + RtJrl)QtS]llt = (1+R})Q; HBIZ
(A49)

Entrepreneurs

They maximize expected pre-dividend net worth in period t + 1 subject to a par-

ticipation constraint. However, the problem can be rewritten in terms of the pair

_ K;
@E ., X:,), where X;;, = QeKir1 genotes levera e,
j 41 At jit NE &

maxlE;

Wit

~ maxE; [1 T( ]t+1)} (1+ Rt—&—l)X]',tht

subject to contracts that are compatible with bank’s profit maximization: bank’s ICCO
(A49).

Banking sector
Bank holding company

It manages the bank’s capital position by combining deposits Dt (I) and bank cap-
ital KY(1) to supply loans B;(I), where B;(I) = Qf’EBE( )+ ZN 1Q; Blip! ]( ), subject to
a constant operational cost ¢ on loans. To capture the effect of capital requirements on
lending spreads, we follow Gerali et al. (2010) and introduce a quadratic cost for devi-
ations from the target capital-to-assets ratio v’. Consequently, the holding company of
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bank [ solves the following problem:

- Eo ZAOt [ (14 7r“")By(1) — (1 + ) Dy (1) — Kb (1) — Byy1 (1) 7trg1 + ...
ot Dea (D71 + Ky (741 = 16— 6By (1) — TBy(1)]

s.t.Bi(1) = Dy(1) + Kb (1)
Kb b 2
<= (5 -o) o

where 7" and ¥ are the wholesale rates of loans and deposits, respectively. We as-

sume that banks have access to unlimited finance at the policy rate r;, implying that

Wd—i’t

Loan branch

It obtains funds from the holding company and lends to entrepreneurs and impa-
tient households under monopolistic competition. Revenues derive from borrowers
who repay their debt and from seized collateral in the event of default. Regarding
collateral recovery, we follow Hafstead and Smith (2012) by introducing a “recovery
company” that collects all collateral and compensates the banks in proportion to their

B (1)

market share =5~. Moreover, due to costs, only a fraction (1 — u°) of collateral can be
recovered. Accordingly, the problem is to choose {r?£ (1), "' (1)} to maximize
Bf (1)

marBo Y- A5 | (1= F@fa)) (L5 (01 = w)QIBE ) + (1= ) o)
t=0 t t

E®fq + ...

B (1)
B’

+%[ F(@}q)) (14" (1)(1 = 7") Q7B (1) + (1 — ")

i=1

1400y "
s.t.BY(I) = (W) B,0 € {Ii,E}
147

lth)tH —(1+ ”?]b)Bt(l)]

where E;® | = 71441 fo wi 1 (1+ R}, 1)Q7fZs11dF°(wy], ;) denotes the total expected
value of seized collateral. The solution to the loan branch’s problem is characterized
by the first-order condition, which corresponds to the bank’s ICCO, as shown below:

1— u°)E;d?
( SB)OBtO t+1 (1 +rzub)
t t

(A49)
where E;®{, | = m1(14 R}, ;) Q7 Zs fowt“ wy, dF(wy ) is the total expected value of
seized collaterals.

(- F@t) (1= ) @ -+ ot +

1y
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Bank profit

It is the sum of the cash flows of the three branches

=
I
=

(1~ F(@f}))(1+ (1~ 7)) QPYBE + (1 — ' E@f ] + .
1 F(@f,) (1 (1 — ) QFBF + (1 fF) B + .

14+ "Dy — K? — x; — By — 7By

Government

The fiscal authority balances revenues and public expenditures G; in every period:

N
G =" | (1~ F@)AhQli =t + )| (0 - F(@l Qe |y

pBi—1 n (rf_ )
ys;

.+ T Dt,1 -+ T]t,1

Results
Spread Decomposition

For the following results we considered the same number of credits and A, = 0.05,

which implies 5 year-long credits.

Firm Non Paa/roll—deducted Payroll-deducted
11% 14%
30% 6% )
° 4%
23% 43%
26%
81%
36% 17%
Vehicles Credit Cards

15%

21%
3204 I Credit Risk
I Adm Cost
[Taxes
21% [ IMarket Power
14% 56%

9%
32%

Figure A6: Duration: Banking Spread Decomposition
Figure A6 presents the spread decomposition based on the four ICC components.

Overall, the results under long-term credit contracts are broadly consistent with those

obtained under short-term contracts. First, for firm and vehicle financing credits, ad-
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ministrative costs remain the main driver of the spread, while for the remaining credit

categories, market power is the dominant component.

Second, when computing the spread decomposition weighted by each credit cate-

gory’s share in total lending, we obtain the following breakdown: administrative costs
(32%), financial margin (21%), taxes (21%), and default (26%). Compared with the Cen-
tral Bank of Brazil (2018) estimates - administrative costs (27%), financial margin (17%),

taxes (20%), and default (36%) - taxes and financial margins are very similar, whereas

administrative costs are higher and default is lower in our framework.

Productivity shocks
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Figure A7: Duration: IRFs for a 1% Productivity Shock

Figure A7 depicts the response of key variables to a productivity shock. In general,

the results obtained under long-term loans are consistent with those observed under

short-term loans. First, output increases while inflation declines, prompting the central
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bank to reduce the nominal policy rate, which in turn lowers the deposit rate. Second,
all loan rates decrease by less than the deposit rate, leading to higher loan demand and
wider spreads. Third, the prices of capital and durable goods increase. Finally, all loan

prices QB rise due to lower loan interest rates and inflation.

Monetary policy shocks
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Figure A8: Duration: IRFs for a 1% Monetary Policy Shock

Figure A8 plots the reaction of the main variables to a monetary policy shock. All
the results observed under short-run loans remain the same. First, considering the bal-
ance sheet channel, the contractionary monetary policy shock cuts asset prices, which
is displayed in lower capital and durable goods price in the short and long-run, respec-
tively. Consequently, all default rates and, thereby, loan interest rates increase. Second,
regarding the bank lending channel, the higher policy rate increases the deposit rate,
but both diminish to boost the economy. Finally, all loans’ prices QP increase given
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that lower inflation dominates the rise in all loans’ interest rate.
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A7 Model with Duration: Equilibrium Equations

Patient Household
FOC:
1 _E, ﬁP1+rf(1—Trd) 1 (A50)
Ci —hCy T+l Ciiq —hC/
wp P\ ?
Cf——hcfl = (Lt> (A51)
AP pCi —hCi (A52)
tit+1 — :3 Cf+1 _ th
(4 Qf P f1 ]
0=—1 — =t — 4 pPE | =L (A53)
GiNe e T,y — G
Impatient Household
Worker FOC:
Al =l G —hG (A54)
tt+1 — —‘
- Cli, —hCl
¥ RR;’
o (A55)
st~ cli—hchi |
WIz
CIz hCIz - g ( > (A56)
Borrower FOC:

0 = RRY'S}' + QPVBI' — QiS}' + Ex | Afhy {1+ Ri)QiSH — (1+ RYDQPBY |
(A57)

= By [Afl (1 RED) — (- G ()14 RV

F'()a) wb li Sii Tt
TR (4R - (KGO0 + R Qg | 01 FO)
(A58)
@i (1+ RE)QiS] = (1+RYL ) QFB! (A59)
Aggregate budget constraint:
Cl+ Qislf = WILE + QPUBI + (1-T() A +RD Q5 4SFy (A60)
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Asset pricing condition

1 ci+A+(1—Ap) f’li

14 RUT — '
t TT41 Qb Al
Housing return:
S
1+R = % (A61)
t—1
Entrepreneur
Default cut-off:
i, b, ,
@F1(1+ RE)QEKE,y = (1+ R ) QPP BE (A62)
FOC:
(. k E _ r
e | PR ) [0 -t (1RO~ Floaka) + 0-060)| - (1- ) 2 F'(-)H o
(A63)
(1-T()) (1 +Ry)
b
1+ R — (1—F()) 7
1 1+ Rf nk—1
w = 1- — [(1—13(-))@E (1—t") =+ (1 - u")G()
b t+1 3 I
Xi o 14RY—(1-F()2 m,
Aggregate net worth:
(1+AF)Ny = (1 -T(")) (1 + Rf)Qf_1K; (A64)
N; = QfKi41 — Q" Bf (A65)
QFKi11
Xy = =~—
t N, (A66)
Capital return:
k _ skyok
|4 RE = RRi+ (1 =000 (A67)

k
Qi1

Asset pricing condition

1 CE+)LE+(1—)\E) tB’E
T4 QP

1+ RV =
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Bank
Banking holding company

Bank law of motion:

K=(1-6"K [ +(1-A)Y1-1)]i4 (A68)
FOC:
2
b b
Bt Bt
B; = D; + K? (A70)

Loan branch

FOC:
0_1q 1— lE @9
(1—F(-)) {'71’ (14721 - b)—i—”ﬂb} + (1-p ) L 140 (A7)
Ty BoQP
01 1+R
[a—rnar, (B0 a et sa 0] UMD L (e r)
Z (%)
t
(A72)
B,E nE al B,Ij 1
Bi= Q"B +)_ Q,"'B, (A73)
j=1
Deposit branch
Tgr =Mt L (A74)
Na
Bank profit
al b,Ii b B,lipli j j
Jr= Z [(1 F(wtﬂ))(l +r (1= T) Q7B + (1 - llll)]th){itl} + ...
=1
(1—F(@f) 1+ P (1= 10)QPFBF + (1 — pF)E@F + ..
— (147Dt — K} —x; — &B; — "By (A75)
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Adjustment costs:

2
ke (KE )
Kt = ) (Bt v Ki (A76)
Value of seized collateral
Ith)tE-‘rl = (14 thc+1)Qlt<Kt+1G(') (A77)
E®;q = m1(1+ Ri1)QiSG(-) (A78)
Production
Retailer
L Y1
1 -1+ Q¥ —xp(my — it A7)y + E —Kp (7Tt+1 — A l) 7Tt2+1 | =
TT+1 Y,
(A79)
Wholesale producer
Yy = AKf (L)' " (A80)
RRf = aQ{"Yi/K, (A81)
WY = (1-a)QQ/"V/Lf (A82)
Wi =(1-a)1-Q);0MY; /Ll (A83)
Ly = (L) (L)' (A84)
N , N—-1
LI =TIehHoen=1-Y ¢ (A85)
i=1 i=1
Capital producer
k Iy
Kiy1=(1-0)Ki+ [1-5 7 I; (A86)
t—1
I I I I L1\
—Qfl1—-s(-L)-g (L)L P ok g (L) (141
1=0i [1 ° (It—1> ° (It—1> It—l} TR A Qs ( Iy ) ( I )
(A87)
S(x) = %(x —1)2
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Government

Treasury:
BE |Q BE N
G =" | (1= (A= 4 3
i=1
. + Tb -1 + t—1 Dt_l I T]t_l
us; 7Tt
Central bank:

(T+r)=1Q+A P (L+rq)” (n>¢”( )(

Closing the model
Market clearing

Markets clear:

GBi_q

Y, =

i=1 2

N .
ey
i=1

N .
5= Sf+ st
i=1

Real rates

= Py/P_q
1+ R = 1+7T:bh
1+ R?fl = ! +ﬂ’;’t9’—E1

Exogenous process

log At = palog A1 + €f
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