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Abstract

This paper investigates the consequences of sudden stops for the compet-
itive landscape of the banking sector and, in turn, how changes in the latter
amplify the effects of sudden stops. Using data for 46 emerging economies,
I present evidence of a reduction in banking competition following sudden
stop episodes. A small open economy model with imperfectly competitive
banks that face an occasionally binding collateral constraint can explain this
evidence and other standard effects of sudden stops on the economy. Entry
and exit of banks influence market power in the banking sector. The dimin-
ished availability of external funds during sudden stops causes the sector
to contract, resulting in a reduced number of banks. This amplifies mar-
ket concentration and allows surviving banks to exercise stronger monopoly
power. In turn, this results in higher loan rates, exacerbating borrowing
costs for firms and households, and amplifying the negative consequences

of sudden stops for the aggregate economy.

I Introduction

The banking sector is central to flows of capital through emerging market economies.

Rapid surges in inflows of international capital can induce liquidity abundance in
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domestic banks, prompting excessive credit expansion and heightened systemic
risk. Conversely, sudden stops, characterized by abrupt halts or reversals of capi-
tal inflows, lead to reduced access to foreign financing for domestic banks and, as a
consequence, firms and households. This paper studies the effects of sudden stops
on the financial structure of the economy-specifically, the competitive landscape
of the banking sector-and how changes in the latter amplify the consequences of
sudden stops for the economy.

Sudden reversals of international capital flows are frequently associated with
shifts in the economy’s perceived creditworthiness or could be triggered by falling
in global risk appetite. Using data for a panel of 46 emerging economies, I show
that, in addition to the typical characteristics of sudden stop crises (fall in out-
put and investment, falling prices and depreciating exchange rates), the domestic
banking sector faces significant shifts in competitive pressure during these events.
As financial institutions grapple with liquidity constraints, some banks may be
forced to retrench or exit the market, and small banks often merge with larger
ones. With fewer banks vying for market share, the intensity of competition di-
minishes. Higher concentration then allows the remaining banks to charge higher
markups.

To explain this evidence and investigate its interaction with the broader effects
of sudden stops, the next part of the paper develops a small open economy model
with an endogenous number of imperfectly competitive banks that can obtain
financing from abroad. External financing is subject to a collateral constraint that
becomes tighter when the value of bank equity falls. Consistent with the evidence,
a sudden stop in the model results in falling bank equity values, a smaller number of
operating banks with larger market shares, and higher loan rates as a consequence
of widening spreads between deposit and lending rates. This amplifies the fall in
investment, consumption and output generated by the sudden stop relative to the
effects of a standard business cycle recession.

Most standard models of small open economies and sudden stop dynamics

overlook the role of bank competition, but competition influences the stability of



the banking industry and its resilience in the event of shocks originating abroad.
Analyzing how competitive pressures interact with capital flows provides valu-
able insights into the transmission of shocks that can guide the design of policy
measures and reforms intended to ameliorate the negative consequences of sudden
stops.

The rest of the paper is structured as follows. Section II reviews the related
literature and explains how this paper contributes to it. Section III presents
empirical evidence. Section IV introduces the model. Section V presents analytical
results that guide the interpretation of numerical exercises. Section VI presents

model calibration and numerical results. Section VII concludes.

II Related Literature

This research contributes to several key strands of literature, with a primary fo-
cus on the dynamics of imperfect competition in the banking sector. The model
framework features financial accelerator mechanism (Bernanke et al. (1999)) aug-
mented with bank market power to analyze the propagation and amplification of
shocks.

This study deepens the understanding of financial instability under sudden
stops, enhancing the insights of prior work (Chang and Velasco (2001), Mendoza
(2010), Caballero and Krishnamurthy (2001), Kaminsky and Reinhart (1999),
Aghion et al. (2001)), which emphasize country-level credit constraints as a form of
financial friction. Here, however, banks are modeled explicitly in an open economy
framework to explore how competition among banks evolves and interacts with
broader bank dynamics, echoing the firm entry framework of Ghironi and Melits
(2005).

While closely related to macro models that use financial intermediation to sim-
ulate banking crises with credit constraints (Gertler and Kiyotaki (2010), Gertler
and Karadi (2011)), this research introduces a new perspective by incorporating

occasionally binding constraints. Unlike models where constraints are persistently



binding, this study simulates sudden stops as crises triggered by non-linear, occa-
sionally binding constraints, capturing the sporadic nature of these shocks.

By incorporating imperfect competition in the banking sector, the model facil-
itates amplification even in flexible exchange rate environments. Relatedly, Man-
delman (2010) presents a business cycle amplification mechanism in a monopolis-
tic banking sector within a small open economy, where countercyclical markups
emerge from strategic limit pricing. Similarly, Olivero (2010) uses a two-country
setup to examine how countercyclical margins in the banking sector influence
international business cycle transmission, ultimately promoting co-movement of
consumption, investment, and output. This research builds on these insights by
allowing bank market power to dynamically respond to shocks, amplifying their
effects through the financial sector and beyond.

The analysis also intersects with literature examining bank entry and exit,
particularly in oligopolistic contexts where bank market structure shifts with eco-
nomic cycles. For example, Totzek (2011) demonstrates how high profits during
economic expansions attract new banks into the market, reducing incumbents’
market power and lowering markups, thereby intensifying the response to eco-
nomic shocks. This study’s model captures similar dynamics, but extends them
to account for macro-level implications of bank entry and competition in an open
economy, achieving persistent amplification effects in line with financial accelerator
framework.

Finally, this research parallels works analyzing firm and banking dynamics
within macroeconomic models (Gerali et al. (2010) and La Croce and Rossi (2018)),
where endogenous firm entry and monopolistic banking amplify business cycles.
Cacciatore et al. (2015) also examines how US bank market deregulation influences
firm entry in a two-country DSGE model, linking reduced bank monopoly power
to improved credit access and, subsequently, to business cycle moderation. The
current study furthers this line of research by incorporating collateral constraints
that bind only occasionally. This approach leads to infrequent yet impactful crises

due to non-linear dynamics, capturing a more realistic pattern of financial insta-



bility.

The current work aligns with the existing literature in capturing the amplifica-
tion of financial shocks and their transmission to real economic activity. However,
unlike previous models of sudden stop crises, this model incorporates collateral
constraints that bind only occasionally, leading to crises that emerge infrequently

due to these non-linear dynamics.

III Data Analysis

To examine the impact of international capital flows on the financial landscape,
this analysis leverages capital flows data from the AHKS dataset and lending-
deposit spread data from the IMF. The AHKS dataset, provided by Avdjiev et al.
(2022), includes quarterly sector-specific capital flows data from 1996 to 2022.
Figure 1 presents the aggregate inflow of capital across various economic sectors,
highlighting the substantial capital movement within the banking sector in emerg-
ing economies'. Figure 2 underscores the critical role of capital in the banking sec-
tor: the banking sector’s share of total liability flows (measured as the proportion
of |bank inflows| relative to [total inflows|) constitutes a substantial component of

overall liabilities for emerging markets.

Aggregate Inflows (bn $)

1995 2000 2005 2010 2015 2020
Year

Indicator — Total Inflows —— Bank —— Corp —— Public

Figure 1: Total capital inflows & sector specific inflows
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Figure 2: Share of sectors(bank, corp, public) in total external liabilities

These capital flows significantly shape how financial institutions operate, par-
ticularly in managing the surges and sudden-stop episodes characteristic of these
flows. This dynamic highlights the importance of understanding bank competi-
tion during and following sudden stops, as shifts in capital flows can profoundly

influence the behavior and stability of the banking sector.

A Identifying Sudden Stop Episodes

Following Calvo et al. (2008) and Forbes and Warnock (2012), quarterly data is

annualized to avoid seasonality effects.
Cy =2 inflow;_ Vi=1,2,3, ...

ZX(;% == CL;—— (;%_4 \ft - 5,(% 7,.n

Computing rolling means and standard deviation of AC} over the last 5 years, a
sudden stop is defined as the situation when AC; falls more than two standard
deviations below the mean. The episode starts and ends when AC; falls one stan-
dard deviation below the mean, given it falls more than two standard deviations
below the mean during that window and the episode lasts for at least two quarters.

The standard practice in sudden stop literature is to often isolate the sudden stop



events accompanied with economic duress such as falling GDP. No such filters are
applied in the present research as the episodes are being identified using the gross
capital flows of banking sector alone. Table 3 in appendix lists the sudden stop
episodes for the countries analyzed (listed in Table 4) .

Following the procedure outlined by Cavallo et al. (2015), event windows are
constructed to examine financial indicators before and after each sudden stop
episode. For each episode, t = 0 marks the first quarter of the sudden stop, with
an event window spanning 10 quarters before and after the starting quarter. This
yields a total of 21 observations per episode, covering 161 sudden stop episodes
across 46 emerging and developing economies.

To capture shifts in bank market dynamics, the relative deviation of the
lending-deposit spread (calculated as the spread’s deviation from its HP-trended

value) is used as a key measure.

Spread: Brazil Spread: Hungary

average relative deviation from HP trend (%)
average relative deviation from HP trend (%)

time (quarters) time (quarters)

Spread: Kenya Spread: Venezuela

average relative deviation from HP trend (%)

average relative deviation from HP trend (%)

-4 -3 1-2 -1 1 t+1 142 143 t+4 t-4 -3 -2 -1 t 1 +2 143 44
time (quarters) time (quarters)

Figure 3: Relative deviations in lending-deposit spread averaged across

country-specific sudden stop episodes

IThe emerging & developing economies classification is the same as Avdjiev et al. (2022).
IFigure plots the deviations using quarterly data. The deviations are indexed at zero for the
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For each country, this relative deviation of the lending-deposit spread is aver-
aged across all sudden stop episodes, providing insights into bank behavior and
market conditions surrounding these event. Figure 3 displays a noticeable upward
trend in the deviation as the sudden stop episode begins (¢t = 0).This increase in
the lending-deposit spread deviation at and following ¢ = 0 reflects the growing
market power of banks during periods when the economy is under constraint. Im-
portantly, these identified episodes are not always linked to a downturn in GDP or
a typical bust cycle. Thus, the widening spread can likely be attributed, at least
in part, to the restricted access to foreign funds facing the banking sector.

The averaged deviations (across all sudden stop episodes for each country)
give 21 observations for each country, capturing the 10 quarters before and after
the sudden stop hit (t=0). These observations are used to perform regressions to

analyze the significance of sudden stop episodes.
. _ R0 1 . 1 _ post . A
Yit = ﬁi,t + Bi,tssz,t + 5i,tssi,t + € (A)

where, y;, is the relative deviation of spread from the HP trend for country i in
quarter t. ss;; is the sudden stop dummy variable which takes the value 1 for all
quarters of the episode. T°" is the last quarter of the sudden stop episode. Thus,
ssis = 1 when 0 <t < T4 ssf °** is the post sudden stop dummy variable, which
marks the quarters following the sudden stop episode, such that ss} " = 1 when
Temd < ¢ < 10. As suggested by the significant coefficient (Table 1) for ss;,, the
lending-deposit spread increases during the sudden stop episode and in most cases
even beyond the episode.

The episodes discussed above highlight the critical need to study and analyze
the banking industry and competition during and after sudden stop episodes. The

observed trends are not unique to specific countries but are prevalent across many

emerging economies that are vulnerable to external shocks.

first quarter of the sudden stop episode at t=0



Dependent: relative lending-deposit spread, y;; nobs=21

(1) (2) (3) (4)

Variables Brazil Hungary Kenya Venezuela
intercept —0.10%** —0.092%** —0.047** —0.17+**
(0.017) (0.032) (0.02) (0.025)
58 0.15%*% 0.05 0.10* (.37
(0.03) (0.06) (0.05) (0.05)
sgPost 0.054 0.16** 0.217%** 0.18%**
(0.026) (0.049) (0.037) (0.04)
R-squared 0.56 0.38 0.64 0.78

Standard errors in parentheses

K p<0.001, ** p<0.01, * p<0.05

Table 1: Country Regression

Spread: Emerging & Developing Economies

-
=
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Figure 4: Relative deviations in lending-deposit spread averaged across all

countries & their sudden stop episodes



Dependent: relative lending-deposit spread; nobs=21 x 46

(1) (2)

VARIABLES  Pooled Within

intercept -0.032%* -
(0.011)

EE] 0.049%* 0.049**
(0.022) (0.017)

sgPost -0.014 -0.014
(0.018) (0.014)

R-squared 0.008 0.014

Standard errors in parentheses

% p<0.001, ** p<0.01, * p<0.05
Table 2: Panel Regression
Figure 4 and Table 2 report the results for 46 emerging economies and 161
sudden stop episodes. All the event windows are used to provide the relative

deviation of spread around each sudden stop.. The observations for all emerging

and developing economies is pooled together to perform a panel regression.
Yix = 2t + ﬁil,tssi,t + ﬁz‘l,tSS%St + fei + €it (B)

where, fe; are the country fixed effects.

IV  The model

An open economy version of Totzek (2011) is considered, with added ingredients
of occasionally binding constraint and endogenous bank entry along the lines of
Ghironi and Melits (2005).

The world economy comprises of a small open economy and the foreign econ-

omy /rest of the world. The domestic open economy is made up of a continuum
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of households, firms of unit mass and a discrete number of banks N;. The banks
operate in an oligopolistically competitive loan market.

Domestic agents can’t borrow directly from abroad, instead they need to go
through the financial intermediaries who can borrow funds from the international
financial market. Households ultimately own the banks and firms. All prices are
flexible and the model is setup with real variables. Law of one price holds, however
the setup exhibits PPP deviation.

Along with imperfect competition, the model features an additional financial
friction such that banks’ foreign borrowing is constrained by an occasionally bind-
ing collateral constraint. Banks can borrow only up to a fraction of their bank
value. When the sudden stops hits, this collateral constraint binds, restricting
the foreign funds that banks can obtain. This trickles down to the real economy
and has adverse consequences, eventually causing an amplification. An endoge-
nous spread between domestic and foreign interest rate appears through the model

dynamics.

A Households Preferences

Households are infinitely lived and are populated on a continuum of unit mass.
They seek to maximize expected intertemporal utility from consumption net of

disutility from labor services, Ey Y52, Slu(cy, hy).

cl-e h1+¢>
U(Ct,ht) = < t ¢ )

1-0 M1+ o)
such that g € (0,1) is the discount factor, % is the intertemporal elasticity of

»>0, o>0 (1)

substitution and i is the Frisch elasticity of labor supply. The consumption (c¢;)

is a composite good, comprised of home (cf) and foreign(c!’) goods. It is an

Armington aggregate of home and foreign produced goods.

n

1 —1 1 n—1 | -1

n—=1
cley'ser) = |yale) m + (1 =9)(e)

(2)
7 is the intertemporal elasticity of substitution between home and foreign goods.

The preferences for both economies exhibit home bias that is, v = v* > %, implying

that the consumption baskets are not identical and thus, PPP does not hold.
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Households make consumption, investment, labor and savings decisions. They
can save the excess funds as risk-free one-period deposits in the domestic interme-
diaries. The deposits pay risk-free real return in units of the home consumption
basket, r,. Moreover, they can invest in the banks by buying the shares in the
mutual fund of domestic intermediaries.

All prices are flexible and set in the consumers’ currency. The home price

index (cost of composite consumption basket) has been normalized to 1.
Po= /) "+ =)@ =1 (3)

B Firms

The real sector is operating in a perfectly competitive market and producing the
home good, y; in period ¢t. The firms use labor in a linear production technology,
yr = Zihy, where Z; is the aggregate productivity of labor.

The firms have a working capital requirement where they need to pre-finance
the wage bill. The firms must borrow these funds from the intermediaries. They
obtain a within-period loan to pay for wages in advance incurring an additional
cost of borrowing.

The firms borrow different loan products from all N, banks operating in period

t and combine them in Dixit-Stiglitz fashion.

Nt e—1 eil
Liy = [Z li,te+1] (4)
t=1

1—e
Riﬂ = [Ef’v:tl (Tg,t+1)1_€1 (5)

where, L, is the composite loan product aggregating the loan products and R,
is the composite loan rate. All firms pay back their loans at all times and there is
no default risk.

Real profit of the firm is given by

7thirm _ ,Othht —wihy + Lyyq — (1 + RiH)LtH (6)
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H
where pff = % is the real price of home good in units of home consumption basket

and the amount of loan required is
Lt+1 = wihy (7)

Firms take wy, pf , Ri as given and choose hy,l;;. The optimization provides the

first order conditions for the firm.

Wy

Z (8)

Given the perfectly competitive setup, the real price of home good is equal to the

pl =1 +Ri+1)

marginal cost of production, which comprises of the effective labor wage and the
additional interest expense to pay them in advance. The demand for each bank

1’s loan product is given by

r! ¢
ligy1 = <th+1> Lty (9)

where € is the elasticity between various loan products.

C Banks as financial intermediaries

Period t begins with a discrete number of banks, N; operating in the economy.
Each bank issues a loan product as well as a deposit product. Deposit market
is perfectly competitive, all banks issue a homogenous deposit product and issue
deposits at the market rate. This deposit market is further assumed to operate at
the same rate as the policy rate r;.

They compete over loans in oligopolistic fashion. Each bank ¢ provides a dif-
ferentiated loan product (/;;11) to the firms and thus has some market power in
rate setting. To finance their operations, each bank obtains funds from households
by issuing deposit products (d;:4+1) and borrows funds in foreign currency from

the international financial market (valued at period ¢ home consumption basket,

Qidiy1). Qr = Et;}* is the real exchange rate and gives the units of home con-
sumption basket that can be bought by 1 unit of foreign consumption basket, such

that an increase in @); signifies a depreciation. Imposing LOP, the real exchange
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rate captures the relative real price of home good in home economy and foreign

economy.
by H

Q Py Py
t — H * Hx

E- P

Thus, the balance sheet constraint for bank i is

lityr < dipr + Qudy g (10)

The banks face a second financial friction in the form of a credit constraint. Since
the domestic economy credit is perceived as potentially risky, they can not borrow
an unconstrained amount of funds from abroad. The amount of foreign borrowing
they can acquire is constrained by a fraction (0 > 0) of their equity (v;). This

collateral constraint for the permissible foreign borrowing is given by

Qid; 1 < 04054 (11)

A fall in € constraints the banks of the amount of foreign borrowing and tightens
the collateral constraint. This might push the economy from an unconstrained
(non-binding) region to a constrained (binding) region.

Analogous to the firm entry model of Ghironi and Melits (2005), each bank
faces an exit shock at the end of period ¢ with probability §. Each bank i takes
re, i, RE @ as given and chooses the loan rate, rﬁ’t; the foreign borrowing, d;, and

domestic deposits, d;; to maximize the present discounted sum of future profits.

e B3 (‘fs)gwu )t

{7‘71.',5+1’d2<,s+1’di13+1}:O:t+1 s=t+1 \ Ct
subject to,
list1 < disp1 + Qsdy o4 (Balance Sheet Constraint)
Qs oy < 0505 (Collateral Constraint)

Tip =i + Qud} g — (L 1) die — (L4 1) Qudyy + (1475 iy — i (12)

Each period the bank receives the loan payments, pays the interest income on

deposits and foreign borrowing, valued at current period’s exchange rate. Thus, a

14



depreciation in the exchange rate might increase the interest burden on the foreign
borrowing.

The optimization provides the first order conditions.

>\t = (1 — 5)EtAt,t+1(1 + Tt+1)<1 + /Lt.fte) (13)

When the collateral constraint is non-binding (@ = 0), the marginal gain from an
additional unit of deposit is equal to the discounted cost of it. However, when
the collateral constraint is binding (@ > 0), the cost includes the impact on the
collateral as well since the amount of foreign borrowing is dependent on bank value
which is acting as the collateral.

The loan rate charged by each bank i given by

! e(aiy — 1)

L= 14
Tit+1 E(O(Lt — 1) + 1rt+1 ( )
Each bank charges a loan rate as a mark-up of the deposit rate. The mark-up
charged depends on the market share («; € (0,1)) of each bank and thus signals

its rate setting power in the market. The arbitrage condition is captured by

QtJrl

Ey(1— 5)At,t+1< 0,

)(1 e )4 ) =B — )M p (14 rea)(1+ )
(15)
where i, is the La%rangian multiplier associated with the collateral constraint and
Nepy1 =0 (cgl is the stochastic discount factor. The world interest rate (r*)
is exogenous to the small open economy.
When the collateral constraint is non-binding (¢ = 0), it gives a standard UIP
condition which delivers the same returns on domestic and foreign assets with
optimal adjustment of the real exchange rate. However, when the collateral con-
straint binds (u > 0), there is a deviation from UIP as there is an interest rate
spread between the domestic and world interest rate. When the constraint binds,
it reflects the decreasing credit worthiness of the economy and appears as the risk
premium that needs to be paid to compensate for the increased risk. The real ex-

change rate thus evolves in accordance with the existing interest differential and

the risk premium.
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C.1 Bank Entry

In every period, there is a positively discrete amount of potential entrants who
are willing to enter the market, incentivized by the positive profits in the banking
sector. New banks can enter in period ¢ by incurring a sunk cost valued at the
labor cost fZ(w;/Z;). The fixed entry cost captures the initial investment required
to setup a bank, which includes but is not limited to the advertising cost, hiring
costs, managerial costs, infrastructure costs etc. Entrants at period ¢ only start
producing in period t + 1.

Each prospective bank can correctly anticipate their future earnings and will
enter the market if the entry is profitable. Thus, bank entry continues until the
bank value, which is the present discount value of the anticipated future earnings

of the bank; are equalized to the cost of entry.?

vy = fE% such that (16)
t

w=5 3 (2] Ba-orm, (17)

s=t+1 Gt

The exit shock occurs at the end of each period. Thus, ¢ fraction of banks in period
t, (Nt + Ng) will exit the market. The exiting banks transfer their deposits to

the surviving entrants.Thus, the number of banks entering period ¢ + 1 is

Nt = (1= 8)(N, + Np,) (18)

V Symmetric Equilibrium

Assuming all banks are identical and households own the banks (imposing x;,; =
x; = 1), implies that each bank i issues the same amount of loan and borrows the

same amount of foreign funds.

2The entry condition should be an inequality as the number of banks are discrete. However,

equality is considered for analytical tractability
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_ _ | _ _ _ -
ligy1 = lig1, digpr = diya, Tig = Ty Tt = Tty Uip = Uy Hip = Mt Vi=1,2,..., N;

o
Liyr = Nyl

1
L il
Rt-l—l =N, T

Thus, the market share (o) of each bank is equal and depends on total number

of banks operating in the economy at time t.

1
=N

Qi

po 1)
L (o — 1)+ 1 o

As the number of banks operating in the economy grows, the market share of each

bank diminishes, resulting in lower loan rates being charged.

A Household Budget Constraint

The economy enters period ¢ with N; banks. Ng, new banks enter the market and
will start their operations in period ¢t + 1. Households finance these new banks by
investing in the mutual fund of banks in period ¢ which is made up of a portfolio
of the existing banks N; and the new banks Ng ;.

Households enter period ¢ with z; outstanding shares in the banks’ mutual
fund and d; deposits in domestic intermediaries. They have at their disposal the
dividend income from the mutual funds, gross interest income from last period’s
deposit holdings, the value of liquidating the share holdings and the labor income.
They use the proceeds to allocate the resources between consumption, deposits
and shares.

In period ¢, they buy x4, shares in the mutual fund of N, + N, banks valued
at th price v; in home currency. Post the exit shock, only (1 —§)(N; + Ng,) banks
will pay the profits and dividends at time t+1. v, is the date t price of the mutual

fund and reflects the value of banks’ future stream of profits.

17



Deposit products issued by all banks are homogenous and the household buys
an equal amount from each bank operating during period t. However, the house-
holds deposits are protected despite the bank exits. The exiting banks (JV;)
transfer the deposit holdings to the surviving new banks ((1 — §)Ng,) who will
begin operations in period ¢ + 1. To pin down the domestic deposits, households
pay an adjustment cost on deposits which is returned to them as transfers in the

equilibrium.

ll{/ —
Ct + dt+1Nt + VtT41 (Nt + NE‘,t) + §<dt+1 — d)2(Nt + NEﬂg) (19)

S (1 + Tt)dtNt + wtht + ZEtNt<Ut + ’7Tt) + tt
(HH Budget Constraint)

where 7; is the consumption-based real interest rate on domestic deposit holdings
between t — 1 and t, known to households at period ¢t — 1. w, = % is the real
wage and §(dy41 — J)2 is the adjustment cost to be paid for the domestic deposits
to ensure the unique steady state of deposits as d . The households receive this
fee as transfers, t; in equilibrium.

Households take wages, domestic rate, price of shares, transfers as given and

choose ¢, hy, dy 1, and x4

00 . Ctl—a h%+¢
max E — c>0,90>0
{ct,ht,xe41,di 141152 0 tz_% B (1 — 0 X 1+ gb) ¢

subject to,
/ﬁ; —
¢t + dip1 Ny + 02041 (Ny + Npy) + §(dt+1 —d)’N; < (1 + 1) di Ny + wihy + 2Ny (v + ) + ¢

The optimization provides the first order conditions. The consumption-labor

trade-off is given by

o 1
N 20
T w (20)
The Euler equations for share holdings and deposit holdings are
c —0
vy = (1—0)BE; Kt;l) (Ve1 + 7Tt+1)] (21)
t
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Cy

BE, l(”“) _0(1 + rtﬂ)} = 1+ #(dpsr — d) (22)

The forward iteration of the share holdings equation gives the share price solution

w=E 3 (%) Ba-oprm,

s=t+1 \Ct
B Central Bank

The model setup assumes that the Central Bank is able to set the policy rate to
manage deviations in output and real exchange rate. It is further assumed that

the policy rate is set to exactly match the rate operational in the deposit market

by banks.

14y = (1 T f(ut)> (1 + % y_ y) ' (1 n Qté Q) ,, (23)

The policy rule includes the term f(u;) which captures the impact of the constraint

in the financial sector. The central bank thus reacts to the credit conditions in the
economy, as well as to output and the real exchange rate. f(u;) captures the risk
premium on the domestic currency. It is an increasing function of . The tighter

the collateral constraint binds, the larger the magnitude of u.

C DMarket Clearing Conditions

Aggregate labor supply must equal the labor employed by firms for producing the

home good and the labor hired by new banks to setup the banking infrastructure.

ht + NEﬂf p— (24)

" Z Z

In the loan market, total loans issued by the banking sector must equal the demand

for these loans by the firms for advance wage payments.
Loy = N7 T lior = wihy (25)
Profit made by each bank in equilibrium is
mo=—1+r)d — (1+7)Qud; + (1+ 1))l
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= m =l —dy — Qud; — 1 dy — 1 Qud] + Tilt
Imposing the balance sheet constraint,
—> m = rily — redy — r{Qud; — (Qr — Qi1)d;

Thus, the bank’s profit comes from the loan interest payments, netting out the
interest cost on deposits, foreign borrowing and the changing valuation of the

foreign borrowing.

D Model Summary

Assuming banks are identical. implies that each bank ¢ issues the same amount
of loan and borrows the same amount of foreign funds. Thus, the market share
of each bank is equal and depends on total number of banks operating in the
economy at time t.

li,t+1 = li41, di,tJrl = d41, Tﬁ,t = 7’%, Tt = T, Vit = Vg, it = Mt Vi=1,2,..., Ny

This provides a system of 23 equations and 23 endogenous variables:
H _F H F L .l x
Ce, G Gy hta di,t+17 Wt, Vg, Nt7 NE',t7 Yt Lt+1> li,tJrla Pe 5 Pt s Te+1, Rt+17 7ﬂi,t-|-1a di,t+17 ai,h Qta

7T7§,t7 M, f(:ut)

_ M1
e (M1)
c —0

= (=095 (%) e+ ) o2

t
c - -
| ()14 )] =14 i - 0 (3
t

Ct + di,t+1Nt + Ui,tNE,t = (1 + T’t)dinNt + wtht + Ntﬂ-i,t <M4)
r! oy

g = | 2= | wir M5

41 (Rf+1> Wy 7 ( )

€

N e—1 e—1
Lyt = l > li,t€+1] (M6)
i=1

1

RL, = [zmzw)l-ﬁ] (7)
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! 6(Oéi,t —1)

Tige1 = mﬁﬂ (M3)

(1 — (S)EtAt’t+1 (Qé;t—1> (1 —+ T*)(l -+ H,Lti,t) = (1 — 5)EtAt,t+1(1 -+ Tt+1>(1 + ,ui,t@) — Mt
(M9)
H L Wt
p; = (1+ Rt+1>7 (M10)
t
it = dig41 + Qtd;t_i_l —(I4+r)d;iy — (1 + T*)Qtdzt +(1+ T;t)li,t — L1 (M11)
1
ai,t = ﬁt (M12)
w
Vi = fEi (M13)
-7
cf = 'V(pf) Cr (M14)
-n
K (Mi15)
H
Qi =L (M16)
Pt
1
1—-n
1= ety 4 =) ) (M17)
Nt = (1 - 5)<Nt_1 + NEﬂg_l) (M18)
147 = (1 +rt 4 f(m,t)> (1 + yt;”) (1 + Qté Q) (M19)
Yt fE
h) = Z + Ng,~— M2
t Z, + Ngg Z, (M20)
Yy = ctH —+ cf* (le)
i1 = dipr + Qudiy (M22)
=0 (M23a: non-binding)
Qidy = vy (M23b: binding)

VI Impulse Responses

To examine how sudden stops affect the real economy through their interaction
with bank competition, two exercises are conducted. In the first exercise, we

assume that the economy is consistently constrained and a sudden decrease in

21



(triggered by a global shock) reduces the availability of foreign funds and has
macroeconomic consequences for the real economy.

In the second exercise, the economy encounters a positive technology shock
leading to expansion of the real economy. We examine the impulse responses
for both non-binding and binding states. During the unconstrained state, the
economy can freely expand in response to the productivity shock by increasing
its foreign borrowing, thus accumulating leverage. This progressively tightens the
collateral constraint until it becomes binding, placing the economy in a constrained
region. During the constrained state, the economy faces restrictions on its foreign
borrowing and experiences a crisis due to excessive leveraging during the expansion

phase.

A Calibration

The parameters have been calibrated over quarterly frequency to reflect a small
open economy which takes foreign preferences and shocks as fixed and cannot
influence the foreign economy. The households have been assumed to have log
preferences over consumption with unit elasticity of labor supply, ¢ =1 and 0 = 1
with scaling parameter y = 5 and the adjustment cost(x) as 1. [ is set to 0.99,
such that the annual domestic rate is 4%. The real price of home good in the
foreign market, valued at home consumption basket, p* = % has been set to
1, with exogenously given exports, ¢I* = 0.1. The elasticity between home and
foreign goods is set to 1.2 and home bias y=0.55. The elasticity between various
loan products are set to 4 and the sunk cost f¥ to 1. The death rate, J of banks

is set to 0.015. The monetary policy parameters are e, = 0.1 and eg = 0.3

B Global Shock

The perceived creditworthiness of the economy is captured by 6. It reflects the
investors’ appetite for risk when investing in the small open economy. This per-
ceived risk arises from various factors including lower levels of institutional qual-

ity, historically high economic volatility, political instability, a history of defaults,
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amount of government borrowing and other economic indicators. 6 is susceptible
to change not only due to these domestic factors but also in response to global
shocks that alter global risk appetite, independent of the domestic environment.

Such a sudden stop shock is assumed to follow:
Oy = (1 — pg)0 + poly—1 + €

Figure 5 (a)-(c) shows responses to a permanent shock to 6 *. The responses
highlight the economy which is already in a binding state. The impulse responses
display the response of various variables. The zero level is depicting the steady

state of the variable and the responses show the deviation from the steady state

in levels.
0 8 0 Number of Banks 0 New Entrants
-0.1
-0.2 -0.02
-0.2
0.3 04 -0.04
5 10 15 20 5 10 15 20 5 10 15 20
Loan Rate
Loans Issued 0.03
0.02
-0.02

~ 0.01

-0.04 0
5 10 15 20 5 10 15 20
«10" Bank Profit o Bank Value
4
2 -0.02
0 \_//
= .0.04
5 10 15 20 5 10 158 20

(a) Responses I

As @ falls, the banks can now access a smaller fraction of their bank value.

This captures the sudden stop in foreign capital. Fewer funds are now available
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for loans, leading to a fall in loans issued and falling bank profits and bank value.
Lower profit discourages new entrants and leads to an overall contraction in the

banking industry.

« 107 Investment 0 Consumption
-2
-0.02
"’ k/
-6 -0.04
5 10 15 20 5 10 15 20
Foreign Borrowing 015 Risk Premium, r - r*
-0.2 0.1
-0.4 0.05
—_—
-0.6 0
5 10 15 20 5 10 15 20

(a) Responses II

Fewer competitors in the industry results in higher market power enjoyed by
the incumbent banks. As the constraint tightens further due to smaller 6, the
magnitude of the Lagrange multiplier increases. The policy rate thus goes up
as the risk premium (r — r*) emerges due to the increase in perceived risk in
the domestic currency. Investors demand a higher return to compensate for the
increased risk. Increasing policy rate along with fewer banks results in the banks
charging a higher markup on loans. The real economy thus witnesses a fall in

consumption and investment.

3The impulse responses are depicting the deviations in levels.
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C Technology Shock
C.1 Non-Binding State

Figure 6 (a)-(c) presents the responses during a non-binding state, such that
Qud;,; < Ovg, the banks are unconstrained in their foreign borrowing. The econ-
omy experiences a temporary positive technology shock. The productivity shock
is assumed to follow:

Zy= 1= p)Z + ps 21 + €24

An increase in the technology makes the labor more productive. The economy
reacts with an increase in output, which requires an increase in loans to pre-finance

the wage bill.

03 Productivity Shock Foreign Borrowing
' 0.04
0-2 \
0.02
0.1
0
10 20 30 40 10 20 30 40
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0.01
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0.01 0.005
0
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(a) Responses 1
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(c) Responses III
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Bank profit goes up on impact, triggering an increase of new banks entering the
market. This results in an increase in operating banks, reducing the market share
of the existing banks. A reduction in the market power and policy rate results in
the declining loan rates charged by banks. Cheaper loans are accompanied with
falling price of the home good and an appreciation in the real exchange rate.

During the expansionary phase, banks increase their borrowing of foreign funds
to capitalize on growth opportunities and meet the rising demand for credit from
firms. The expansionary phase thus results in an increased investment in the new

banks, and buildup of leverage by the banks.

C.2 Endogenous switch to the binding state

Figure 7 (a)-(b) presents the piecewise -linear responses associated with the bind-
ing state of the economy. The y-axis represents the actual values of the variables
in levels. The technology, z undergoes a continuous increase from its steady state
level of 3. As highlighted by the responses, the economy enters an expansionary
phase and the banks buildup leverage by increasing their foreign borrowing.

The increased competition during expansion and lower markup depresses the
bank value. When banks’ values fall, they become more risky, leading to a tighten-
ing of the credit conditions. Buildup of foreign borrowing persists until the decline
in bank value reaches a level where it triggers the tightening of the collateral con-
straint v — Qd*. It pushes the economy into the constrained region, such that
(6 x bank value) falls short of the desired foreign borrowing.

As the inequality Q:d;,, < 0v; binds, the economy enters the constrained
state and the foreign borrowing plummets. With lower bank values, fewer banks
enter the market weakening the competitive pressure on the incumbents. The
incumbents now issue fewer loans.

The binding state thus contracts the size of the banking sector, which feeds
into the production sector, thereby contracting production and consumption. The
crises events are thus rare events embedded within the business cycle and en-

dogenously switch states as a consequence of the occasionally binding collateral
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constraint.

Technology, z ev-Qd* Foreign Borrowing, d*
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Real Wage Consumption Investment
P - OfF—— —~g—— — — —
-~ 0.14 -
0.3 - -
-~ -
012 -0.m
0.25
0.1 -0.02
0.2
2 4 B 8 10 2 4 6 8 10 2 4 B 8 10

(b) Responses 11

Figure 8: Technology Shock: Non-Linear Responses

VII Conclusion

The paper sheds light on the intricate relationship between sudden stops in capital

flows, bank competition, and financial disruptions in the real economy. Using a
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small open economy DSGE model incorporating the two layers of financial fric-
tions — imperfect competition among the financial intermediaries and the occa-
sionally binding collateral constraints—-the study reveals that sudden stops reduce
bank equity, tighten access to foreign funding, and trigger higher loan markups
as competitive pressures decrease. These factors collectively amplify declines in
consumption and investment, deepening the economic downturn beyond typical
recessionary impacts.

The model’s impulse response functions illustrate that sudden stops, by con-
straining bank equity and foreign financing, lead to fewer banks with larger mar-
ket shares, resulting in higher loan markups. This rise in market concentration
and loan costs limits credit availability and raises borrowing costs for firms and
households. The amplification effect thus arises not only from the direct shock of
reduced capital flows but also from the reduced competition within the banking
sector, which deepens the decline in consumption and investment relative to a typ-
ical recession scenario. As banks retrench or consolidate, the reduced competitive
pressure allows remaining banks to set higher markups, worsening the contraction
in economic activity during these episodes.

This highlights the role of banking sector structure in amplifying external
shocks, suggesting that market power in banking can either stabilize or destabilize
economies depending on the flow of international capital. For policymakers, the
findings emphasize that banking competition should not be overlooked in design-
ing responses to capital flow volatility. By fostering healthy competition within the
banking sector, policymakers can help reduce the economy’s vulnerability to sud-
den stops, mitigating the adverse effects on financial intermediation and, in turn,
on consumption, investment, and output. Through these insights, the study offers
a basis for policy measures that promote financial stability in emerging markets

frequently exposed to external capital shocks.
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Appendix A: Detailed solutions for FOCs
Households’ problem

HHs maximize the lifetime utility:

l1—0o

— o[ Ct hiﬂ)
max E —
{ct,ht,xeq1,dieq1} 0 g ﬁ (1 — 0 Xl + ¢>

c>0,¢>0
subject to,

llq) —
¢t + dp 1 Ny + 0201 (Ny + Niy) + §(dt+1 —d)’N,
< (L4 7¢)de Ny + wihy + 2Ny (v + ) + 1
Each HH takes 7y, wy, pf, pf', p; as given and chooses ¢, ¢, ¢l hy, 2411 and d; 41y
o lea h1+¢
E :Eozﬁt ¢ — X t +)\t (1 +Tt)dtNt‘|‘wtht‘|‘$tNt(Ut+7Tt) +tt
o 1l—0o 1+0¢

/{/ —
— G — dt-‘rth - Ut$t+1(Nt + NE,t) - §(dt+1 - d)thﬂ

FOCs:
oL
aict:C;U—AtZO (1)
oL
ohy —Xh{ + Awy = 0 (2)
Using (23) and (24),
Consumption-Labor tradeoff:
¢’ 1
— 3
o (3)

oL
p = —M0t(N: + Ngit) + BAy1 Nep1 (Vg1 + 1) = 0
Li+1

—— _)\tvt<Nt + NE,t) =+ B>\t+1<1 — 5)(Nt -+ NE,t)<Ut+1 + 7Tt+1) =0

A1

- N B(1 = 0)(veg1 + Teg1)

Vs =

Using (23) in (26),
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Euler Equation for share holdings:

o= (-0 (4) o+ o) Q

Cy

oL -
8d = — )\t(Nt -+ NE,t) — )\t/ﬁ?(dtJrl — d)(Nt -+ NE,t) -+ ﬁ)\t+1(1 -+ Tt+1)Nt+1 =0
t+1

— (1 —0)BE, [Awu + ml)] =\ [1 + kidyys — J)] (6)

Using (23) in (28),

Euler Equation for deposits:

Cy

BE, [(Q“) 70(1 + m)] = 1+ #(dpsr — d) (7)

Budget constraint:

l{/ —
¢t + dei1 Ny + vz (N + Npy) + §(dt+1 — d)’N; =(1 + 1)de Ny + wihy

+ 2, Ny(vy + ) + 4

Firms’ problem
Firms maximize the real profit:

sztyt —wihy + Ly — (1 + RtL.H)Lt+l
subject to,

Yo = Zihy (production function)

Liv1 = wihy (composite loan demand)

E = ptI{Ztht - wth‘t + wtht - (1 + Rf+1)Lt+l
oL

%:pfzt—(l—i-RtL_,_l)wt:O
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Pf =(1+ RtL+1

-
|
"

where, composite loan rate: Ry, = [Ef\ﬁl(rﬁ tH)l_E]

(10
o

7"% t+1 -
Loan demand from bank i: |l;;11 = | =7 | L (12)
Ry

Bank’s problem

The bank takes r;, 77, R}', Q; as given and chooses the loan rate, r},; the foreign

borrowing, d;, and domestic deposits, d;; to maximize the discounted sum of

profits.
o] Cq -0
max E, () [B(1—0) "',
{T‘f,',t+17d;f,t+17di,t+1} Sg;rl Ct ’
subject to,
list1 < disp1 + Qsdy o4 (Balance Sheet Constraint)
Qsd; o1y < 055056 (Collateral Constraint)
o)
list1 = (RL ) Lot ( Loan demand)
s+1

where cash flows each period are:

it =digt1 + Qudi o — (L +r)diy — (14 1)) Qudy (13)

+ (]. + Tit)li,t — li,t+1

and bank value is given by:

w= 3 (2] Ba- o, (14)

s=t+1

L=E(1—-06)Ars1a l(l 75 )it — (L4 re)digr — (L4 7 ) Quiady iy + digia + Qudl
- li,t+2] + A (di,s-}—l + Qud; o1 — li,s+1> + p <QIi,tUz‘,t - Qsdszrl)
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8£ azt

=—(1=90)EA 1 0 +XN=0
Odiin ( VEN 41 (1 4 re1) + by ——— 0diin ¢
8vz ,t
Using (14), = —(1 =8By ppr(1 +7ep1)
0d; 111
— )\t = (1 — 5)EtAt,t+l(1 + rt+1)(1 + ,utl'te) (15)
oL ol; A1 Ol Ol 141 v it
— =(1-90)E,A l; ! : - A : g———— =0
aré,tﬂ ( B t7t+1< H1 T Hor it—&-l " aﬁ,tﬂ taré,t—i-l e or §t+1
. 8U¢t ol; A1 ol; t+1
U 36 1—0)EA l; ! ’
smg( )’ arﬁ,tJrl ( JE: t7t+1< w41 T Hor it+1 aré,t+1
Ol 111 Ol 141 Oli 11
A= 1 0)(1—90EA l; : =0
ot 441 (L b VB | b+ 73 ALyl T4 t4+1 * Ol
(16)
) Oli 441 (rfep) ™! (r £s+1>76 OR! sl
Using (12), ——— = — e Lo +e L,
ol (RE ) T RE )

= — e( Tzl',s-i-l >_€ Ls+1 —+ €< 7,541 >_6 LS+1 ( i,5+1 >_€
Rz'L,sH 7’%,3+1 RiL,erl R£s+1 RiL,erl

- — E( lis41 > Ly + e( lis+1 ) Lgiq ( list1 )Té,tﬂ
Lisi1 7"578“ Lo RiL,s+1 Lion Tf,t+1

ol; l; Lig417 l
A1 €l ( Vtzrl L 1) - El7t+1 (@z’,t —1) (17)
Rt Li

1 —1
ari,t+1 T t+1 T t+1

Using (39) in (38)

Eli
%H(Ozm—l) <—)\t+(1+Mt$t9)(1—5)EtAt,t+1(1+7°Zl',t+1)> = _(1+Mt'rt0)(1_6)EtAt,t+1li,t+1

Tit+1

— ([ D -0 Bebegss( 1000 ) = o= (A1) By (4

1 E(Oéiﬂg — ].) >\t — (]_ — 6)EtAt’t+1<]. —+ /thte)
rl’tJrl E(Oéi,t — 1) + 1 l (1 - 5>EtAt,t+1<1 + /thte) ( )
Using (37) in (40):
! e(aiy — 1)
= (Tit+1 -1+ 17”t+1 (19)
oL ov;
— (1= Bl (1 +770)Qurt + Qs + p10 5 — 11,Qy = 0

adz g+1 adi,t—H
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— (1= 0B (%) 04 )0 ) = 2= (20)
¢
Using (37) in (42):
(1 - 5)EtAt,t+1 (%) (1 + 7“:+1)(1 + Mteift) :(1 - 5)Et/\t,t+1(1 + 7“t+1)(1 + Mteitt) — M
t
(21)
oL
alu Z 0: Qsd23+1 S ewz‘,tvi,t
it
iy > 0
oL
,Ui,tﬁ =0 iy <9$i,tvz’,t - Qtd;t—i-l) =0
it

If collateral constraint does not bind, = 1, =0

If collateral constraint binds, such that Qtdit =0z = pie >0

oL .
s > 0: list1 < dipr1 + Qsdi 1y
Aig >0
oL .
)‘i,ti = 0: )\i,t dz’,t+1 + Qtdi,t—l—l - li,t+1 =0
Oy

If collateral constraint does not bind, then using p;; = 0, r;; = T from policy

rule

If collateral constraint binds, such that Qtd%k,t 1 = 0 054

= list1 = dig1 + 0705,

Central Bank

147, = <1 + g+ f(m,ﬂ) (1 n yty—y> v (1 + th; Q) . (22)
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Appendix B: Detailed solutions for steady state

Non-Binding Case
p=20
Using (22): r =1"

Home Euler: (14 r) =1+ k(d —d)
Foreign Euler: 3(1 4 1) =1+ s(d" — dF)

d¥ are foreigners’ deposits in domestic banks.

Assuming foreign deposits in domestic banks to be negative (~ 0 for small open
economy) Thus, global supply of deposits by home banks = 0.

= ad+ (1 —a)d" =0.

— B(1+47)=1+k[ad + (1 —a)d" — ad — (1 — a)dF]

= f(l+r)=1

1-p
Using (7), r = ——
g (7) 3

Market share, o = 1

: ON
Using (18): Ng = =90

N—-1)

- 1 I _ (
Using (19), r (e(N—l)—N)r
Using (VII), R = Ny

Using (12), | = NT=<L
Using (11), L = wy
H

Q=p"=(1+R"
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Using (5): v =
e
Using (16): v =

_— T =

(1—8)B(v + )
(1-9)p

- (1-0p"
rhw

Z
frw

. (1—(1—5)5

(1-0)p

)

Step 1: Using (8), HH budget constraint:

¢+ dN +vx(N + Ng) = (1 +

r)dN +wh + xN(v + )

— ¢+ dN +vNg =rNd+wh+ N7

Putd=0 = ¢+ vNg = wh+ N7

5
1-o

5 1-8

N E

= ¢ =wh+ wf <r+
Z
E

1 —

:>c:wh+wf ( b _

== c=wh+ N

)

1.5 8

1
:>c—wh—|-N

)

9)p
s

wa<1—ﬁ 5+65+6 Y6,

)

—0)B

Using (3): = E =wh + NZU;E ((11—_5)5>
1 NfE[ 1-—
==+ (=)
— BN fE
— yh? + (Zﬁ(l)—f)Xh =0
— h = (ignore the negative root)

2x

Step 2: loan supply =

(D)

loan demand
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Using (13): © = d + Qd* — (1 + r)d + g(d A= (1 )Qd + (14— 1
— 7 =7—rd—r*Qd
Since, r = r* = 7w = (r' —r)(d + Qd")
N-1 o
_ (djé - re- 7«> (d + Q")

N

™= (W)r(d +QdY) (1c)

Using (1a), (1b) and (1c): wa (1 ?fi g)?ﬁ) :<€(N _Nlr) — N> (Nle_ewa>
sf(1—01=0)3\ NT=
=t ((1—&5 )‘(qN—1y—N>y

_ 1-(1-4)p (N —1) — L (B
— o= e - 1) - W

Step 3: Labor Supply = Labor Demand

Y SN fF
h_Z+1—5Z

Using (1d) and(I):

2
_(=PINfEx (I-P)NfEX
e +¢< e ) o (1—(1_5>5

2x (1—0)p

Solving (II) for N
Step 4: Home Good Supply = Home Good Demand
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y:CH—l-CH*

w

Using (M14): y = 7[(1 + RL>Z

-n
1 ¢+

-1
y = 7[(1 + RL)IZUl R

. (I11)

Using the SS values to find other variables:

- (1+RHw
Q:( H*)

p — —
. - I—d
d+Qd =1 = d* = ——

Q

Binding Case

Step 1: Bank Entry

Using (13): 7 =d + Qd* — (1 +7)d — (1 +7r*)Qd* + (1 + ') — 1

— 1 =7rll—rd—r*Qd

— 7 =7(d+0v) —rd —1"0v
— 7= (' —r)d+ (r' —r*)0v
e(N—=1)r - e(N—1)r .
= = (vt ) ()
N [ «N-1r
e T U e e G

Using (2¢):

E 1—-(1-0)8 . N 7 (N —1)r * E
f“’( (1—9)3 )_(e(N—l)—N)rd+<E(N—1)—N_T>0wf

7 g (1-(1—-0)8 e(N —1Dr * E
Putd=0 = f w(w) :<€(]V—1)—]V_T>9wf

— N((e — 1A =9)Br+6r+(e—1)6 — (1 — 5)6967“) =
(1—=208)Be[r —0(r —r*)] + €
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(1 —10)Belr —O(r —r*)] + €

R VT o e PV (R 2

(2d)

Step 2: loan supply = loan demand
d+Q&:l:< : >1W

Putd=0 = y=0N=1fF (2b)

Labor Supply = Labor Demand

y | ON fF
=2y 2

7152
Using (2b) h = N 7 + 52 (IB)

Step 3: Using (8), HH budget constraint:
¢+ dN +vx(N + Ng) = (1 +r)dN + wh+ zN(v+7)

— ¢+ dNg +vNg =rNd+wh+ N=x

2
(1-B)NfF (1-B)NfE
—:mwmx+d<zmkaﬁ +4x

:h:
2x

(ignore the negative root) (IIB)

Set r* using (IB) = (IIB)

Step 4: Home Good Supply = Home Good Demand

y:CH+CH*

41



— i Lyn k=

g

e H)lfn

L= |y(p) 7"+ (1~ ’V)(pf)l"l N i Lt 17(_[)7

Using (21): (1— 8)8(1+ 7)1+ ub) = (1 — §)B(L + 1) —
(1-0)1—-5—pr)

1=0(1—=06)(1—p—pr)

Using (22): r ="+ f(p) in (21)

U
= = 5B o)

:M:
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Figure 10: Technology Shock
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Figure 12: Technology Shock: Non-Linear Responses
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COUNTRIES START

END

Brazil 2008 Q1
2011 Q3
2015 Q3

2008 Q4
2012 Q2
2016 Q1

Hungary 2009 Q2
2015 Q3
2018 Q1
2020 Q3

2009 Q4
2016 Q2
2018 Q4
2021 Q1

Kenya 2008 Q4
2014 Q2
2020 Q3

2009 Q2
2014 Q4
2021 Q2

Venezuela 2007 Q3
2014 Q3
2018 Q1

2008 Q1
2015 Q1
2018 Q4

Table 3: Sudden Stop Episodes
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TYPE COUNTRIES

Emerging BRA, ARG,BGR, CHL, CHN
COL, CZE, HRV, HUN, IDN,

JOR, LBN, LTU, MEX, MYS,

PER, PHL, ROU, THA, UKR

URY, VEN, ZAF

Developing  AGO, ALB, BGD, BLR, BOL
CIV, CRI, DOM, ECU, GAB,
GTM, KEN, LKA, MAR, NAM,

NGA, PAK, PNG, PRY, TTO

VNM, JAM

Table 4: 46 Emerging & Developing Economies
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