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Abstract

International financial integration has the potential benefit of mitigating the effects of shocks
through risk sharing. However, in many instances, emerging market economies experienced in-
creased business cycle volatility following financial integration. Using a small open economy real
business cycle model, this paper demonstrates that the response of business cycles to financial in-
tegration depends on the extent of domestic financial development. The model is estimated using
generalized method of moments (GMM) with data for thirteen emerging market economies. The
results are that financial integration reduces business cycle volatility for economies with well devel-
oped financial markets, but raises volatility for economies with poorly developed financial markets.
The underlying mechanism is shown to be domestic financial friction, which is modeled as a finan-
cial accelerator. Because financial integration lowers the cost of borrowing, borrowers take higher
leverage. Due to the imperfections in emerging economies’ financial markets, the leverage boom
increases the vulnerability of the economy to shocks and leads to more volatile business cycles

following financial integration.
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1 Introduction

During the past few decades, both developed and emerging markets economies have taken steps
to liberalize their capital accounts and become integrated with the international financial market.
According to the existing literature, financial integration has the potential benefit of mitigating
the effects of shocks through international risk sharing. Because emerging market economies are
characterized by more volatile business cycles compared to industrial economies, they are supposed
to benefit more from financial integration. However, the data indicates that, in many instances,
business cycles in emerging markets become even more volatile after international financial inte-

gration.

To obtain a comprehensive picture of business cycle behaviors following international financial in-
tegration, I first perform detailed data analysis for both industrial and emerging market economies.
I find that as financial openness level increases, the majority of industrial economies experience less
volatile business cycles. In contrast, more than half of the emerging market economies experience
more volatile business cycles. The heterogeneity in the responses of business cycles to financial
integration is not captured by standard macro models, which predict uniform response of decreas-
ing business cycle volatilities. The findings suggest the need for a model to explain the distinctive

behaviors of emerging market economies’ business cycles.

I build a business cycle model in which the degree of shock amplification and propagation is endoge-
nously determined by the level of international financial integration. This is achieved by embedding
a financial accelerator following Bernanke, Gertler, and Gilchrist (1999) (henceforth BGG) into a
small open economy real business cycle (RBC) model where terms of trade shock and productiv-
ity shock are the driving forces. In this model, the level of financial integration is modeled as a
reduced-form international interest rate premium. Changes in the level of financial integration are
transmitted into the economy through firms’ financial position. The model can very well account
for the business cycle behaviors of emerging market economies, and it naturally generates more
amplified fluctuations in business cycles after international financial integration. When the barriers
in obtaining credit in the international financial market are lowered, firms are encouraged to in-

crease borrowing and become more financially leveraged. To the extent that this economy is higher



leveraged, an adverse shock would wipe out larger fraction of firms’ net worth, thereby generating

more amplified business cycles.

The modeling is motivated by empirical observations. Emerging markets are characterized by poorly
developed domestic financial markets. Data has shown that emerging markets on average have much
less access to financial intermediaries compared with developed economies. Furthermore, in regions
like Latin America and Central Asia, the percentage of firms identifying the access to financial
markets as a constraint is much higher than that of the Euro Area. Therefore, the existence of
financial frictions in emerging markets motivates the idea that financial frictions play an important

role in determining the business cycle behaviors following financial integration.

I then estimate the important model parameters that govern the international borrowing premium
and shock processes using data for thirteen emerging market economies. In this sense, this paper
offers a general picture for emerging market economies rather than focusing on one single country.
The parameters are estimated by matching model moments to key empirical moments of emerging
market economies in the post-integration period using generalized method moments (GMM). The
model is able to reproduce moments that characterize the empirical counterparts of emerging market

economies.

The estimated model is then evaluated with different levels of financial integration. The model
successfully produces the observed business cycle behaviors of emerging market economies, i.e.,
less volatile business cycles in the pre-integration period than in the post-integration period. The
underlying mechanism is a leverage channel due to frictions in the domestic financial market. The
leverage channel reflects financial frictions in amplifying and propagating shocks. As financial
integration reduces the cost of borrowing, borrowers’ leverage is boosted. The higher leverage
coupled with financial frictions heightens the economy’s vulnerability to shocks. As a result, the

leverage channel generates more volatile business cycles after financial integration.

The model also sheds light on the fact that financial integration stabilizes business cycles in devel-
oped economies. When domestic financial frictions are not present, the model generates less volatile
business cycles after financial integration. The result comes from a smoothing channel embedded

in the model. The smoothing channel reflects the conventional wisdom of financial integration;



countries that are more financially integrated can better smooth aggregate shocks. Whether the
smoothing channel or the leverage channel dominates depends on the degree of financial frictions
in the domestic financial market. In developed economies with well-developed financial market, the
smoothing channel dominates. In emerging economies with high degree of financial friction, the

leverage channel dominates.

The results of this paper are robust to different model specifications. I consider two different ways
to model household borrowings and lendings; one features zero aggregate households’ borrowings
and the other takes into account households’ consumption smoothing via borrowing and lending.
The analysis shows that the model mechanisms are not sensitive to the inclusion of improved

households’ consumption smoothing through financial integration.

The predictions of the model are in line with Prasad and Rajan (2008), who point out that there are
thresholds for benefiting from financial openness. The quality of domestic financial institutions has
to be above a certain threshold in order for it to be beneficial to open up. An empirical study on the
growth volatility and financial liberalization by Bekaert, Harvey, and Lundblad (2006) also suggests
that the response of business cycles to financial integration depends on the financial development

of the opening country.

This paper clarifies the effect of financial integration on business cycles. So far the predictions from
proposed theoretical models suggest that the impact of financial integration on business cycles
is ambiguous. For example, Baxter and Crucini (1995) use a two-country model to study the
linkage between restrictions on asset trade and business cycles. They find that financial integration
may not be important when shocks are less persistent or rapidly transmitted. However, financial
integration is essential to business cycles when shocks are highly persistent or hard to transmit.
Mendoza (1994) studies a small open economy RBC model and finds that consumption and output
volatilities are not sensitive to changes in the degree of capital mobility. Heathcote and Perri
(2004) predict that the international business cycles correlation is closely related with international
asset trade, i.e., increasing international financial integration can account for the less correlated
international business cycles. Buch and Pierdzioch (2005) report no significant relationship between
business cycle volatility and the linkage of the financial system to international financial market.

Evans and Hnatkovska (2007) develop a two-sector RBC model and predict increasing volatility in



output and a hump-shaped consumption volatility.

This paper also shows the importance of financial structure in macroeconomics. Canonical
RBC models adopt the Modigliani and Miller (1958) theorem, and assume financial structure
is both indeterminate and irrelevant to real economic outcomes. Yet, starting from 1980s,
a growing number of literature has given a more important role to credit market condi-
tions in the propagation of cyclical fluctuations. For instance, Bernanke and Gertler (1989),
Carlstrom and Fuerst (1997), Kiyotaki and Moore (1997), and Bernanke, Gertler, and Gilchrist
(1999) use different ways to incorporate credit market imperfections to explain the macroeco-
nomic contractions in Latin American and East Asian countries. Recent works on RBC such
as Neumeyer and Perri (2005), Garcia-Cicco, Pancrazi, and Uribe (2010), Chang and Ferndndez
(2013), and Bhattacharya and Patnaik (2013) also point out the importance of financial frictions
in explaining the puzzling business cycle behaviors of emerging market economies. The recent 2008
Great Recession has again sparked people’s interests in models of financial frictions. Examples
include Hall (2010) and Adrian, Colla, and Shin (2012) that show the important roles of financial
intermediaries in generating downturns and contractions. However, to the best of my knowledge,
this paper is the first to provide a direct linkage between financial integration and financial frictions,
and use the interaction between financial integration and domestic financial frictions to interpret

the increasing business cycle volatilities after financial integration in emerging market economies.

The rest of the paper is organized as follows. Section two gives a summary of the empirical analysis.
Section three presents the model. Section four describes the calibration and estimation. Section five
analyzes the estimation results. Section six shows the model mechanism. Section seven provides an
extended discussion about domestic financial development and financial integration. Section eight

discusses robustness analysis. Section nine concludes.

2 Summary of Empirical Analysis

The basic feature of emerging market economies is that they have more volatile business cycles

than developed economies. Table 1 provides the evidence on this feature.



Financial openness in both industrial and emerging market economies increased in the past few
decades. Figure 1 plots the financial openness levels before and after the 1970-80s in both
economies. As in all of the subsequent figures (except Figure 6), the solid 45 degree line rep-
resents the benchmark, i.e., no change in the measured value. Countries are selected according to
Kose, Prasad, and Terrones (2003). According to Lane and Milesi-Ferretti (2007), financial open-
ness is measured as the ratio of the sum of external assets and liabilities to GDP. As seen from
the figure, both groups of countries lie above the benchmark line, indicating increasing financial

openness levels in the 1990s and 2000s.

Meanwhile, trade openness also increased. Figure 2 shows the level of trade openness for both
economies before and after the 1970-80s. Evidently, the majority of both groups of countries

cluster above the benchmark line, indicating growing trade openness in the 1990s and 2000s.

Financial integration should help smooth business cycles, especially when trade openness is con-
sidered. With opened trade accounts, countries are subject to terms of trade shock. Changes in
exports and imports would give rise to adjustments in macroeconomic variables such as output,
investment and consumption. In this way, terms of trade shock propagates to the economy. With
opened capital account, the economy can borrow and lend when terms of trade moves against it,

thus mitigating the effect of terms of trade shock.

The experience of industrial economies is consistent with this prediction. Figure 3 shows the
consumption volatility for industrial economies before and after the 1970-80s. The majority of

them experienced less volatile consumption in the 1990s and 2000s.

In contrast, the experience of emerging market economies contradicts this prediction. As shown
in Figure 4, about half of emerging market economies experienced more volatile consumption in
the 1990s and 2000s. For example, Korea, Thailand, and Colombia are typical emerging economies
with opened trade and capital accounts. They all became fully integrated into international finan-
cial market around early 1990s. Figure 5 shows the cyclical patterns of consumption and GDP for
these three countries. All of them experienced vastly volatile consumption and GDP in the years
following financial integration. Moreover, in Figure 4, around one-third of the countries stay on

the benchmark line, indicating no significant change after financial integration. Taken together,



the majority of emerging market economies did not benefit from financial integration in terms of
business cycle smoothing. This result is also supported by Figure 6, which shows the relationship
between financial openness and consumption volatility for emerging market economies. If the con-
ventional wisdom of financial integration applies, we should see a significantly negative correlation.
However, Figure 6 shows that the least-square fitted line is rather flat and even slightly positively

sloped.

Standard macro models fail to explain business cycle behaviors in emerging market economies. As
already pointed out, one important reason is that in such models, financial structure does not affect
the real economy. As opposed to industrial economies, emerging market economies are characterized
by poorly developed domestic financial markets. Table 2 lists the number of bank branches per
100,000 adults. On average, emerging markets have 15 branches while industrial economies have
more than 30. Furthermore, more firms in emerging market economies identify themselves as
financially constrained. Table 3 shows that in Euro Area, about 14 percent of firms report financial
constraints, while among European and Central Asian developing countries this figure rises to 24
percent. Both tables show that emerging markets on average have less developed financial sectors

than industrial economies, indicating an important role of domestic financial frictions.

3 Model

I consider a small open economy real business cycle model. The model features five agents: house-
holds, importers, domestic good producers, distributors, and banks. Each agent has a unit mass.
Households work, consume, and supply physical capital to good producers. They also buy or sell
one-period bond. In aggregate, household savings and borrowings are zero. Importers import raw
goods from the rest of the world, and borrow from banks. Banks act as intermediaries, transferring
funds from international depositors to domestic importers. Consumption goods are produced by

domestic good producers and distributors.



3.1 Production

There are two production sectors in this economy: the domestic goods sector and foreign goods
sector. The numeraire is the foreign goods. Firms in the domestic goods sector face perfect

competition. They employ labor and capital to produce output according to
Y;fd = thKtadHtl_adv Qg € (07 1), (1)

where K; and H; are capital and labor respectively. The parameter ay denotes the capital share.

The term z{ denotes total factor productivity (TFP), which follows the AR(1) process'

Inzl = pglnzl | +e, pge(0,1). (2)

Each firm pays capital and labor in accordance with the marginal productivity
re = aaY)! /Ky, (3)

w = (1 - aq)Y{/H, (4)
where r; and w; denote the equilibrium factor prices.

Foreign goods are produced by distributors. Distributors buy imported raw goods from importers,
repackage and sell them to consumers. Distributors treat imported raw goods as intermediate

inputs and produce final outputs (foreign goods) using the technology
Y;tm = Z;an{—ni? Qm € (07 1)7 (5)

where M;_1 denotes imported raw goods. The decision on how much raw goods to import is made

by importers at ¢ — 1. The share a,,, < 1 implies decreasing return to scale. The term 2" is the

Note that estimation of the model reveals that shock to TFP z? does not play a significant role in determining
the model moments. Therefore, in the estimated model, shock to z? is removed and 2% takes the value of 1.



TFP of distributors, which follows the AR(1) process

Inz" =ppInz" +vi, pm € (0,1), (6)

where p,, is the persistence parameter. The innovations to TFP, v, are drawn from a normal

2

distribution with mean 0 and variance o7;.

Distributors distribute the remaining output to households after paying the importers, as house-

holds are the owners of the business. Dividends to households can be written as

Et = Y;m — R?thMt_l. (7)

3.2 Financial Market and Frictions

Financial frictions are introduced in the interactions between importers and banks. Importantly,
importers need to borrow from banks to finance their purchases of imported raw goods. As is
standard, the asymmetric information between borrowers and lenders, together with, the monitoring

cost paid in the case of default, give rise to the financial frictions.

3.2.1 Importers (Borrowers)

The assets of an importer 4 are the sum of her net worth N; and borrowed funds B,

@M; = N} + B}, (8)

where ¢, M} denotes the total value of imported raw goods and ¢; is the terms of trade in unit of

the numeriare good. The terms of trade evolves according to the AR(1) process

Ing = Pq Ingi—1 + <, Pq € (07 1)7 (9)

where p, is the persistence parameter. The innovations to terms of trade, ¢, are drawn from a

2

normal distribution with mean 0 and variance oZ.



Additionally, every importer is subject to an idiosyncratic disturbance w, which is a random variable
2

that follows a lognormal distribution F(—3¢,0,) with standard deviation o, and E(w) = 1. The

ex-post realized disturbance, w§ 41, is a random draw from the distribution. Therefore, the realized

value of imported raw goods received by the importer is w}: +1thf.

3.2.2 Banks (Lenders)

The realized w’ is only observable by the importer. In order to learn the specific state of the
importer, the bank needs to pay a per unit monitoring cost u. The optimal contract between a
bank and an importer specifies a threshold value of &} such that
loan repayment at ¢t + 1 = @§+1Rf}r1thf . wé“ = (D;;H’
wi R ae My if wipy < opy.
This implies that the importer defaults if the realized w;_ ; is below the threshold @;, ;. In the case of
bankruptcy, the importer is monitored and her asset w? +1Rﬁ_1thti will be taken over by the bank.
In the case of wi ; > @;,, the importer repays the bank according to the contract ;R q; M},
and retains the profit (wj ; — @, ;)R q:M;. The contract guarantees that it is optimal not to
monitor solvent importers. For a given size M; of the importer, the auditing threshold w; 1 is set

so the bank breaks even:2

[T(@i1) — pG(@p1)] Ry e My = R} By, (10)
where
W41
Go) = [ windFena), (11)
0
D(@t41) = [1 = F(@p41) | @e41 + G(@pr1), (12)

2Note that banks provide homogeneous and standard contracts to all importers. Therefore, the superscript ¢ is
removed. See Bernanke, Gertler, and Gilchrist (1999).

10



and

m
1
R, = amﬁ. (13)

The left-hand side of the break even condition Eq. (10) expresses the returns on risky loans to the
bank net of monitoring cost w. It includes the repayment from the solvent importers, i.e., the first
component of I'(wy41), and the repayment by defaulting importers, i.e., the second component of
[(w¢11) net of uG(wry1). The term R™ denotes the return on imported raw goods. The right-
hand side of the break even condition Eq. (10) expresses the cost of raising funds B; from the
international depositors, and R} is the inter-period interest rate that this economy faces in the

international financial market.

Note that the frictions in financial market create a wedge between R™ and R*. Define
T =E (R}},) — Ry, (14)

as the external financing premium of borrowers, which represents the degree of financial frictions
in the economy.® The higher the external financing premium is, the higher the measured degree of

financial frictions is. In the extreme case of a perfect financial market, 7 = 0.

3.2.3 Borrowers and Lenders

The timing of events is as follows. At the beginning of time ¢, the shock to zj® is realized and
importers learn the return to imported raw goods R;". Also, the value of w; is revealed, and a
pooled importers with net worth N; remain solvent. Those importers decide upon the demand
level of M;, and hence, the level of debt B;. The optimal threshold value of @w;y1 is found by

maximizing the importer’s expected profits subject to the break even condition:

oo (wig1 — @) dF (wig1) RY
o S (1 7 G )P ORE, (15)
wi1,L¢ Rt

where Ly = ¢;M;/N; is the financial leverage of importers. The importers treat the break even

condition as a menu of contracts, which lists all combinations of L and @. The solution of the

3 According to Hall (2012), a comprehensive measure of financial friction is the difference between the return that
businesses earn from capital and the market cost of capital, i.e., the interest rate.

11



importer’s problem yields the contract (L;,w;+1) that maximizes the expected profit.

Following Bernanke, Gertler, and Gilchrist (1999), I assume that, at the end of each period, a
fraction 1 — v of importers will die and be replaced by a new cohort so as to keep the number
of importers constant.* In order to endow those new born importers initial wealth, households
transfer W€ as a lump sum to each importer. Therefore, the aggregate net worth evolves according
to

Nipr =71 = T(@e1) | R 1qe My + W (16)

The importers as a whole then take this net worth to period ¢+ 1, get loans, and purchase imported
raw goods. The net worth of dead importers (1 — v)[1 — I'(@s41)| Ri%,q:M; is transferred to

households. Therefore, the net transfer from importers to households is

Q= (1—9)[1 = T(@u1)] R q My — WE. (17)

3.3 Households and Occupational Choice

There is a continuum of infinitely-lived risk-averse households. Each household is endowed with one
unit of labor and supplies labor and capital to domestic good producers. The utility maximization

problem of a representative household is

— ¢ 1 no HTY o
et o, Eogﬁ el A e 18)
where
C = [r(ChP + (1 — m)(Cm)) e, (19)

The household’s utility depends on hours worked H and an aggregate C" of foreign goods C™ and

domestic goods C?. T adopt the preferences of Greenwood, Hercowitz, and Huffman (1988).

Households can smooth consumption by issuing one-period bond among each other. Households

are assumed to never default. The net supply of bond is zero in equilibrium. The budget constraint

4This dying process ensures that importers do not accumulate enough wealth so as to make the financing problem
irrelevant.

12



of the represented household is given by

O™ 4 pe(CE + Xy) + Re_1 Bl = py(wi Ly + 1K) + B + 2 + Q, (20)

where p; denotes the relative price of domestic goods. Alongside income from supplying labor and
capital, households also receive dividends =; and transfer payment €2;. Therefore, the household’s
income and consumption are sensitive to unexpected shifts in the distributor’s profit or importer’s

net worth.

Households own physical capital and make investment X;. Capital accumulates as

X
K =9 <—t> K+ (1 —0)K;, (21)
K
where
X w X\ ¢
d(2L) = 2t . 22
<Kt> 1—¢ (Kt> i (@)

The term ® <%> represents the investment adjustment cost. The parameter £ measures the elas-
ticity of investment to Tobin’s q. As £ — —+oo, the above accumulation process collapses down to
Ky = X + (1 — §)K;. Parameters w; and ws are set so that in the steady state ®(-) = ¢ and

o) =1.

3.4 International Financial Market

In this economy, the aggregate household lending is zero. Thus, the debt position of the economy
in the international financial market is determined by the importers’ borrowing B;. The interest

rate R} is augmented by a small risk premium term ¢ such that
Rf = R+ ¢[exp(By) —1], (23)

where R is the international risk-free interest rate and ¢ > 0 denotes the sensitivity of the interest
rate to the debt level. The higher ¢ is, the higher obstacle the economy needs to overcome to obtain

credit. Therefore, an increase in the financial integration level is modeled as a reduction in ¢. For

13



simplicity, the following discussion uses ¢ to denote the international borrowing premium.

It is important to realize that the degree of financial frictions in this economy is closely related to
the value of ¢. To see this, note that the bank’s break even condition can be written as the supply

curve for investment finance:

Rﬁ—l . (.
Et{R:((b)} =T(L), Y()>0. (24)

This implies a positive correlation between the leverage and the external financing premium. In
particular, a reduction in ¢ raises the importer’s demand for imported raw goods, leading to a
higher leverage. At the new level of demand, the external financing premium increases as well,
because the rise in leverage raises the expected default probability. Therefore, a reduction in ¢

raises both the leverage and the degree of financial frictions.

3.5 Market Clearing Conditions

Because of the importers’ debt position, the economy must export to balance its national accounts.
I assume that domestic goods are non-tradable. The economy reexports part of its foreign goods

Y™, The market clearing conditions for both domestic and foreign goods are as follows®

cl+ X, =Y2, (25)
Cl'+EX +dy =Y/™, (26)

where

EX; =N+ R;_Bi1
(27)
= q My + R{_1B;—1 — By,
and
dt = ,u/ wtdF(wt)Rgnqt_lMt_l. (28)
0

5 Appendix C provides details for this derivation.
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In the resource constraint Eq. (26), EX; denotes total amount of exports. It equals the sum of
imports ¢ M; and next exports R} ;B;_1 — By, as shown in Eq. (27). The term d; denotes the
monitoring cost. Therefore, the produced goods Y, is consumed, used to cover the monitoring

costs, and exported.

In particular, from the household’s budget constraint, I derive

M =2, + Q. (29)

That is households’ consumption of foreign goods is the sum of dividends =; and transfer payments
Q. Recall that, besides the TFP shock, both =; and §2; are subject to terms of trade shock.
Therefore, household consumption is subject to both TFP shock and terms of trade shock. Due to
the independence of shock processes, volatility of consumption is higher than that of output, which

only subjects to TFP shock.®

4 Calibration and Estimation

As is standard, the model does not possess an analytical solution. I approximate the dynamics
of the economy in the neighborhood of the non-stochastic steady state.” To do so, the system
equations are log-linearized around the steady state, and the resulting linear difference equations

are solved as in Blanchard and Kahn (1980).

The parameter values of the model are either estimated or calibrated. The important parameters
that are estimated are the persistence parameter of TFP shock p,,, the persistence parameter of
terms of trade shock p,, the standard deviation of innovations to TFP o, the standard deviation
of innovations to terms of trade o, international financial market borrowing premium ¢, and the

investment adjustment cost parameter £. All the other parameters are calibrated.

Due to the availability of data, the model is estimated and calibrated on the post financial in-

tegration period, i.e., 1993 and after. I then evaluate the model to see its implications on the

®The idea of generating volatile consumption shares the view of Boileau and Normandin (2014) who show that
countries depend heavily on imports of equipment are at the mercy of terms of trade shock, and that variations in
the price of imported goods can generate more response in consumption than output.

" This is a standard method in the RBC literature.
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pre-integration period. Table 4 lists the timing of financial integration for key emerging market
economies. Most of them became fully integrated in the late 1980s and early 1990s. The most

recent one is Argentina in 1993.

The time unit of the model is a quarter. Table 5 presents the calibrated parameter values. The
coefficient of relative risk aversion x is set to 2. The parameter 0 is set to 0.65 so that Frisch
elasticity of labor supply is 1.7. The parameter 1 is set to 1.6 such that in the steady state
households spend around 33% percent of time on working. The elasticity of substitution between
domestic good and foreign good is 1/(1—p) = 2. The weight of domestic good in the CES aggregate
m is 0.5. The capital depreciation rate is set to 0.02. The discount factor S is set to 0.98 so that
the annual interest rate is around 8%. The share of capital goods ¢y in the gross output Y¢ is set

to 0.33. The production technology parameter «,, is set to 0.33.

The parameter v denotes the fraction of importers that survives to the next period. I follow
Bernanke, Gertler, and Gilchrist (1999) and set this parameter to 0.97. In a quarterly-based model,
this value implies that the lifetime of firms 1/(1 — ) is around 33 quarters or 8 years. Given that
empirical finance literature, for instance Morris (2009), estimates firms’ average life to be 7-11

years, this is a reasonable choice for the value of ~.

Two parameters govern the level of domestic financial frictions, the monitoring cost p and
the standard deviation o, of the distribution of idiosyncratic disturbance. FEarlier work by
Carlstrom and Fuerst (1997) considers the calibration of p with 0.2, 0.25 and 0.36, while BGG
calibrates it as 0.12. Ferndndez and Gulan (2015) estimate this parameter using data from twelve
emerging market economies and get 0.32, a value close to the upper bond of Carlstrom and Fuerst
(1997). I set p to 0.32. The parameter oy, is then calibrated by matching the average leverage of
non-financial firms in emerging market economies. Its value is set to 0.3 so that the steady state
leverage is around 1.6. As will be shown later, the two parameters affect the level of financial

development in the domestic economy.

I estimate the six remaining parameters, p,,, pq, 0v, 0, ¢, and &, using Generalized Method of
Moments (GMM). I use the estimator discussed in Driscoll and Kraay (1998) on panel data. This

estimator yields standard errors that are robust to general forms of spatial dependence.
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I choose the following nine second moments:

/

9 9 2 2( ¥
o°(C) o*(X) o (TB) (R p(C,Y) p(X,Y) p(TB,Y) p(R*Y)|, (30)

o?(Y) o*(Y) oY) o*(Y)

m(©) = |o2(Y)

where © = [¢ § Pm Pg Ov Jg]/ is the vector of parameters. The trade balance T'B is defined as
the ratio of net export to output, i.e., TB = NX/Y. Country’s risky interest rate is represented
by R*. I use R* rather than R, because the former takes into account the country specific risk
spread on top of the non-risky benchmark interest rate. Plus, R* reacts to changes in the degree

of financial integration.

The empirical counterparts of the model moments are based on five time series: output, private con-
sumption, investment, trade balance and interest rate. The data of these five series is collected from
IFS and JP Morgan EMBI database for thirteen emerging market economies, including Argentina,
Brazil, Chile, Colombia, Ecuador, Korea, Malaysia, Mexico, Peru, Philippines, South Africa, Thai-
land, and Turkey. The data used to estimate the model is an unbalanced panel from 1993:IV to
2011:IV. All series is in per capita form and is logged and filtered following Hodrick and Prescott

(1997). The exception is trade balance which is directly filtered.

The vector of parameters © is identified as follows. The parameters defining the shock processes,
Pm, Pq» Ov, O¢, are identified by using the information on output, consumption, and the trade
balance. The investment adjustment cost parameter ¢ is identified from the investment series. The

international borrowing premium ¢ is identified through the information on interest rates.

5 Estimation Results

Table 6 presents the estimated moments along with the empirical moments. Panel A shows the
targeted moments in the GMM estimation, and Panel B shows the other model moments. The
model does a good job matching the key moments of emerging market economies. It is able to
generate a high standard deviation for output, and a more volatile consumption than output.

Moreover, the model generates countercyclical interest rate and trade balance.

The model underestimates the standard deviations of the interest rate and of the trade balance.
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The reason is the low estimated value of the borrowing premium ¢. ¢ affects the sensitivity of R*
to changes in the debt position. For the estimated value of ¢ = 0.08, debt changes barely affect
the interest rate. Therefore, it is not surprising to see a low volatility for the interest rate. Note
that Fernandez and Gulan (2015) use the return to capital as a proxy for the country’s interest
rate, while in this paper I use country specific spreads plus benchmark interest rate. Although the
model does not match well with the data, the interest rate defined in this model is more consistent

with the empirical counterpart.®

The model also does a good job matching moments that are not included in the estimation. As
shown in Panel B of Table 6, the model matches the magnitude and sign of the correlations for

several moments except for the correlation between R* and T'B.

Table 7 presents the estimated parameter values. In relating the model to financial integra-
tion, the most relevant parameter is ¢, which is estimated to be 0.08. It is lower than previ-
ous estimates. Early works on small open economy such as Schmitt-Grohé and Uribe (2003) and
Aguiar and Gopinath (2007) assume ¢ to be negligible (as small as 0.001). A recent related work
by Miyamoto and Nguyen (2015) estimates this parameter for seventeen small open economies (in-
cluding both developed and developing countries) using data from 1900 to 2013. They find that ¢
falls into the range of 0.2-1.4 for emerging economies. Given the fact that I use the data for post

integration period from 1993 to 2011, the estimated ¢ is appropriately small.

The estimate of the investment adjustment cost parameter £ is 2.873. The value of £ largely
determines the relative standard deviation of investment to output. There is no consensus on
the value of &, because it depends on the model specification and the actual functional form of
investment adjustment process. Nevertheless, the presented estimate is close to the values used in

Aguiar and Gopinath (2007) and Garcia-Cicco, Pancrazi, and Uribe (2010).

The standard deviation o, of innovations to TFP is estimated to be 0.02, similar to the values

reported in previous studies.’ The persistence of the TFP shock p,, is estimated to be 0.994.10

80ne way to generate consistent second moments of interest rate is to introduce interest rate shocks. That is
modeling the international benchmark interest rate as a stochastic process.

“Neumeyer and Perri (2005) estimates its range to be 1.47-1.98%.

0 Although p,, is rather close to unity, the model does not rely on the trend shock assumption as in
Aguiar and Gopinath (2007) to produce more volatile consumption than output.
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The persistence p, and standard deviation o¢ of terms of trade shock is estimated to be 0.89
and 0.102, respectively. The value of o, implies that terms of trade shock plays a non-negligible
role in generating the model moments. Table 8 reports the variance decomposition of the two
shocks. The innovations to TFP and terms of trade contribute roughly equally to the fluctuations
in output. However, innovations to terms of trade contributes substantially more to the volatility of
consumption, which explains the high volatility of consumption in emerging economies. Moreover,
the fluctuations in the interest rate, trade balance and investment all rely heavily on terms of trade

shock.

6 Financial Integration and Model Mechanism

In this section, I examine the estimated model with different levels of financial integration. The
key question to answer is what happens to the volatilities of output and consumption once the level

of financial integration changes.

The level of international financial integration is represented by the international borrowing pre-
mium ¢. Because one important aspect of financial integration is removing obstacles for countries
to participate in the international financial market, it is reasonable to assume that a decrease in ¢
represents a more integrated financial market. Miyamoto and Nguyen (2015) model the frictions

in a similar way and finds that ¢ differs significantly for developed and developing countries.

Figure 7 and 8 plot the standard deviations of output and consumption for different values of ¢,
with the other parameters calibrated and estimated as in Section 5. Both figures are V-shaped
with a minimum when ¢ is around 0.15. To facilitate the discussion, I divide both figures into two

regions, Region I and II.

In Region I, the model produces a considerable drop in both the standard deviations of output and
consumption when ¢ goes up. Specifically, as ¢ increases from 0.08 to 0.15, the standard deviation
of output drops from 3.78% to around 3.71%, and the standard deviation of consumption drops
from 5.29% to 5.22%. Compared to the existing literature, for instance Bhattacharya and Patnaik

(2013), the magnitude of change in the model is large.
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Note that the estimated value of ¢ in the post-integration period is 0.08, thus is in Region I. In
this region, the volatilities of output and consumption increases as ¢ goes down, which is consistent
with the empirical fact that emerging market economies experience more volatile business cycles

after financial integration.

The agreement of the model prediction with the experience of emerging economies follows from
the counter co-movement of both leverage and external financing premium with ¢. Figures 9 and
10 plot the steady state values of leverage and external financing premium as a function of ¢.
The figures show that a reduction in ¢ raises both the leverage and external financing premium.
Evidently, borrowers increase their leverages once borrowing cost goes down. Yet, an increasing
leverage comes at the cost of a higher financing premium. The is because higher efficiency loss must

be incurred as increasing value of credits are intermediated through a frictional financial market.

It is the increasing leverage coupled with financial frictions that explain higher volatilities when ¢

goes down, as observed in Region I. Consider the net worth accumulation process

Wt
Ny ZV{R?LQt—lMt—l — R{_(q—1 M1 — Ny—1) — ,u/ WtdF(wt)R:ant—lMt—l} + we
0 (31)

=V + W°,

where V; is the equity held by importers at t. Let U™ = R]" — E;_1{R}"} denotes the unexpected
shift in the gross return to M. Differentiating V; with respect to U™ yields

OVi/Ec 1 {Vi}  Ec i {R7}qr1 My

U BB} EaVi} (32)

which represents the ratio of the percentage change in the importer’s equity to the percentage
change in the return to M. This ratio depends on the leverage of the importer. To the extent that
the importer is more leveraged, this ratio is higher. In this case, an unexpected change in the asset
price leads to a more than proportional change in net worth, and hence a more than proportional
change in output, consumption and so forth. This summarizes the mechanism that gives rise to
higher fluctuations. The mechanism is dubbed “leverage channel” in the spirit of the financial

accelerator from Bernanke, Gertler, and Gilchrist (1999).
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In Region II, the model predicts decreasing standard deviations of output and consumption when
¢ goes down. At first glance, this might be somewhat surprising, because this is the characteristic
of industrial economies. Note that in Region II, the value of ¢ is large. In this case, borrowers’
leverage and the measured financial friction stay at very low level.!! Therefore, the leverage channel
plays a negligible role in this region. Intuitively, this is because when the borrowing premium is too
large, firms are discouraged from borrowing or taking leverage. As a result, the domestic financial

market is not functioning.

In this region, conventional smoothing effect of financial integration plays the predominant role.
Consider the terms of trade shock. According to Bhattacharya, Patnaik, and Pundit (2013), finan-
cial integration affects the extent to which the economy can absorb external shocks. This can be

seen from the resource constraint

C"+qMy + Rf 1By 1 +dy = Y™ + By. (33)

With low level of financial integration (big ¢), the economy cannot borrow or lend freely to help
smooth fluctuations in ¢;. As a result, consumption and output must absorb the shock to keep trade
balanced. When ¢ decreases, the economy is less constrained and can borrow and lend more freely
to smooth shocks. Therefore, external terms of trade shocks are not transmitted to output and
consumption. As a consequence, volatilities of output and consumption go down. This mechanism
is dubbed the “smoothing channel”. Note that the smoothing channel always exists along the

financial integration path. However, it is dominated by the leverage channel in Region I.

To provide more insights to the mechanism, I perform detailed analysis of impulse responses of
the model. Figure 11 plots the impulse response of net worth to a one standard deviation increase
in the innovations to g for different values of ¢. A visual inspection suggests that ¢ affects the
magnitude and persistence of the impulse responses in a non-monotonous way. Table 9 reports the
standard deviations of output, consumption, and investment with the terms of trade shock only.
The table shows that all of the second moments display V-shaped pattern across values of ¢. The

results imply that the impact of terms of trade shock on the economy is subject to both the leverage

HGee Figure 9 and 10.
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and smoothing channel.

Figure 12 plots the impulse response of net worth to a one standard deviation increase in the
innovation to 2™ for different values of ¢. Generally, with an one standard deviation increase in the
TFP, net worth rises. When the value of ¢ is lower, net worth rises more and is more persistent,
suggesting higher volatilities. Table 10 reports the standard deviations of output, consumption,
and investment with the TFP shock only. All of them increase with decreasing values of ¢. The
results imply that the leverage channel is much more important for an internal shock such as the

TFP shock.

To sum up, the effects of financial integration on business cycles depend on the interactions be-
tween the leverage and smoothing channel. When the leverage channel dominates, a reduction in ¢
results in an increase in volatilities (Region I). When the smoothing channel prevails, a reduction
in ¢ smooths fluctuations (Region II). The predictions of the model match the experiences of both
emerging and industrial economies. For emerging market economies, the leverage channel domi-
nates, and we observe rising volatilities in the post integration period. For industrial economies, the
smoothing channel outweighs the leverage channel, and financial integration reduces the volatility

of business cycles.

7 Extended Discussion: Financial Development and Financial In-

tegration

So far the discussion assumes that financial integration does not directly affect the financial de-
velopment in emerging market economies. However, exposure to international capital flows can
spur a country’s financial sector development. As a result, domestic financial market develops even

without the direct inflows of foreign capital. This type of benefit is called the “collateral benefit”.?

As in Arellano, Bai, and Zhang (2012), financial development can be modeled as a reduction in
the monitoring cost u of the banking sector. The monitoring cost arises because of poor financial

supervision or low efficiency of financial intermediates. The monitoring cost generates frictions in

128ee Prasad and Rajan (2008) for a detailed discussion about capital account liberalization and its collateral
benefit.
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the financial market. The external financing premium that measures the degree of financial frictions

can be written as )
I foth Wt—i—ldF(Wt—‘rl)R?iIQtMt

mo_ ok 4
Rt Rt tht _Nt i (3 )

which depends on the value of y. A decrease in the monitoring cost p reduces this premium and

hence the frictions in the financial market.

The standard deviation o, of the lognormal distribution of the idiosyncratic disturbance also affects
financial development. The value of o, measures the difficulty for lenders to monitor the state of
borrowers. When o,, approaches zero, the asymmetric information between borrowers and lenders

disappears. Therefore, lower value of o, implies a more efficient domestic financial market.

Figures 13 and 14 plot the steady state leverage and external financing premium as a function
of p and o,. In Figure 13, as p and o, get lower, optimal leverage rises. Meanwhile, as shown
in Figure 14, external financial premium decreases. The figures show that financial development
reduces financial frictions and encourages firms to raise leverage. Recall that in Figure 9 and 10,

financial integration increases firms’ leverage, but with the cost of raising financial frictions.

Therefore, it is expected that changes in the level of financial development affect business cycles
differently from changes in the level of financial integration. Figures 15 and 16 plot the standard
deviations of output and consumption as a function of u and o,. In both figures, as y and oy,
get lower, volatilities go down. This is because an improvement of financial development reduces
the degree of financial frictions in the domestic economy. The latter leads to less volatile business

cycles.

8 Robustness Analysis

The model in previous sections assumes that the household aggregate borrowing and saving are zero
so that the only channel that financial integration affects the economy is through the importer-bank
connection. In light of this, it is important to explore to which extent this assumption affects the

model mechanism.

To this end, I build an extended model, in which the population is splitted into two types: patient
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households and impatient importers. Patient households supply labor and capital to the good
producers, and become net savers in this economy. Impatient importers borrow and import raw
goods from the rest of the world. The population share of patient households is 7, and that of
the impatient importers is 1 — ms. Banks collect deposits from both international and domestic
savers and make loans to impatient importers. As before, distributors and domestic good producers

produce final goods that are readily consumable.

8.1 Model Features

The patient household, denoted by a subscript s, solves the the following problem:

o
max EOZ/BZ;U(C?D st > Hst), (35)

t=0

subject to
4+ pi(CL + Xg) + S = pe(w Hyy + 1 Kgp) + R} S;—1 + 01", (36)
X
Ky :<I><K3t>Kst—|—(1—5)Kst, (37)
st

where Eqs. (36) and (37) denote the budget constraint and capital accumulation process, respec-
tively. The term S; denotes household savings at period ¢ and R} is the interest rate faced by
domestic savers. Alongside the income from wages and capital returns, patient households also

receive net transfers from good producers ©%".

The impatient household, denoted by a subscript ¢, solves the the following problem:

max Eo» BIUCHE Cip), (38)
t=0

subject to the budget constraint and bank’s break-even condition
i+ pthf + qe My + T(@0g) R g1 M1 = Ry qt—1 M1 + Dy, (39)

[D(@t11) — pG(@e1)RIL 1My = Ry (Dy — Sy) + Ri!Sh, (40)
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where G(w4+1) = fo“_)t“ wi1dF (wit1) and T'(wygq1) = [1 — F((I)Hl)]wtﬂ + G(@41).

Formally, the impatient importer discounts the future more than the patient household. For this,
the discount factors satisfy B; < Bs. This implies that importers consume earlier than house-
holds, preventing importers from becoming self-financed. In the budget constraint, the term
() R qi—1 M;—1 represents expected repayment to the bank which depends on the realized value
of w. The term D; denotes the amount of loans that the importer takes from the bank. In the
bank’s break-even condition, the right hand side represents the cost of raising funds from domestic
and international savers. Here, it is assumed that the bank first collects deposits from domestic
savers and then fills the credit gap from international funds. The interest rate charged by the

international financial market is R;.

I model the two interest rates following Schmitt-Grohé and Uribe (2003):
R = R+ o[ exp(Br) — 1], (41)

and

Rl'= R+ ¢[exp(Sy) — 1], (42)

where ¢ > 0 represents the international borrowing premium, and the constant parameter <;~5 <0
induces stationarity. Specifying different interest rates is justified in the sense that the economy is
only partially opened depending on the value of ¢. An international financial integration process
can be viewed as a reduction in ¢, or an increase in (5, or both at the same time. Given that the
financial integration process is best presented as removing obstacles in obtaining credit, the key

parameter determining the degree of international financial integration is still ¢.

The production technology of domestic good producers and distributors are the same as before.

Finally, I close the model by specifying the market clearing conditions for both types of goods

Otd + Xy = Y;d’ (43)

CM" + @M, +d; + R} |Bi_y — B, = Y;™. (44)
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8.2 Model Performances

The model is estimated with the inclusion of <;~5 The two additional parameters ws and §; are
calibrated as 0.5 and 0.97 respectively.'® All other parameters are calibrated in line with the

original model.

Table 11 reports the estimated parameter values. The estimated ¢ is 0.099, which is near the value
obtained in the original model. The estimated ¢ is large at -10.854. However, its standard error

implies that <;~5 does not have significant impact on the model moments.

Table 12 shows the model moments. It targets well the second moments of output, as well as the
relative volatility between investment and output. All other moments remain consistent with those

obtained in the estimation of original model in terms of signs and magnitudes.

Table 13 reports the standard deviations of output, consumption, and investment across different
values of ¢. The moments are computed with parameters calibrated and estimated as above. As
shown from the table, the patterns of second moments still exhibit the V-shape pattern as before.
Therefore, the leverage and smoothing channel of the original model are robust to the inclusion of

household savings and borrowings.

9 Concluding Remarks

To summarize, this paper develops a small open economy real business cycle model with financial
frictions to study the distinctive features of business cycles in emerging markets economies. The
model incorporates domestic financial imperfections as a variant of financial accelerator. The
model introduces two channels that characterize the effects of international financial integration,
the leverage channel and the smoothing channel. The leverage channel reflects financial frictions
in amplifying and propagating shocks. As international financial integration lowers the cost to
obtain credit, borrowers are encouraged to borrow. As a consequence, the economy becomes more

financially leveraged. More importantly, as borrowers in emerging markets increase their leverage,

13See other similar treatments of population share as in Iacoviello (2015). The value of §; is calibrated to satisfy

ﬂi <ﬂs-
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financial frictions also increase. The latter leads to more volatile business cycles. The smoothing
channel reflects the conventional wisdom of financial integration; countries that are more financially
integrated can better smooth fluctuations. Whether the leverage channel or the smoothing channel
dominates depends on the degree of financial frictions in the domestic financial market. Consistent
with empirical data, the model predicts that financial integration stabilizes business cycles when
the country has a well developed financial market, but increases the economic volatility when the

domestic financial market is imperfect.

In the future, it would be interesting to explore some extensions to the present model. In its current
form, the international financial market is modeled as a reduced form. It may be worthwhile
to model the international financial market in more details. This may provide more accurate

predictions about the effects of financial integration.
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Table 1. Business Cycles of Selected Countries

o(C)/o(Y) o(C)/o(Y)

EME Industrial E.

Brazil 1.32 Australia 0.96
Chile 1.87 Canada 0.73
Colombia 1.27 Finland 0.81
India 0.84 France 0.73
Indonesia 2.17 Germany 0.66
Korea 1.14 Ttaly 0.86
Malaysia 1.42 Japan 0.76
Mexico 1.27 Netherlands 0.93
Morocco 1.11 Portugal 0.95
Peru 1.07 Spain 1.08
Philippines 0.46 Sweden 0.87
South Africa 1.20 UK 1.00
Thailand 0.99 USA 0.83
Average 1.24 Average 0.86

Note: Annual data from World Bank database. o(C') denotes the standard deviation of private consumption
and o(Y') denotes the standard deviation of GDP. EME stands for emerging market economy. Industrial E.
stands for industrial economy. All series have been logged and detrended using HP filter.
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Table 2. Number of Bank Branches per 100,000 Adults

EME Industrial E.

Argentina 13.31 Australia 30.89
Brazil 43.62 Austria 12.98
Chile 15.17 Brazil 50.26
Colombia 13.86 Canada 24.35
Egypt 4.22 Denmark 48.35
Hong Kong 23.43 Finland 15.28
India 9.45 France 38.02
Indonesia 6.52 Germany 17.46
Israel 19.70 Greece 38.41
Korea 18.17 Ireland 32.91
Malaysia 11.07 Italy 66.31
Mexico 12.81 Japan 34.12
Morocco 15.18 Netherlands 26.95
Pakistan 8.02 New Zealand 34.93
Peru 25.94 Norway 11.73
Philippines 7.90 Portugal 65.62
Singapore 10.8 Spain 99.80
South Africa 7.94 Sweden 23.42
Thailand 9.71 Switzerland 54.34
Turkey 15.78 UK 26.72
Venezuela 16.97 USA 34.45
Average 14.75 Average 37.49

Note: Data from Global Financial Development database. The number of bank branches per
100,000 adults measures the access to financial institutions. EME stands for emerging market
economy. Industrial E. stands for industrial economy.
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Table 3. Percentage of Firms Identifying Access to Finance as a Constraint

Region Percentage
Furo Area 14.28
Europe & Central Asia (developing only) 24.37
Latin America 37.56
Middle Income 27.24
Low & Middle Income 35.43

Note: Data from Global Financial Development database.

Table 4. Timing of Financial Integration

Country Year Country Year
Argentina 1993 Brazil 1991
Chile 1992 Colombia 1991
Korea 1992 Malaysia 1988
Mexico 1989 Peru 1991
Philippines 1991 South Africa 1984
Thailand 1987 Turkey 1989
FEcuador 1986

Note: Data from Bekaert, Harvey, and Lundblad (2005).
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Table 5. Calibration of Basic Parameters

Parameters Description Value Target

I3 Discount factor 0.98  Average annual interest of 8%
0 inverse of Frisch elasticity of labor supply 0.65 Labor supply elasticity of 1.7%
K Value of risk averse 2 Common in SOE literature

P Relative importance of leisure 1.6 Agent spends 1/3 time on working
P Elasticity of substitution 1/(1 — p) 0.5  Common in macro literature
Qyq Capital income share 0.33  Standard capital share of 0.3
Qi Distributor production function 0.33  Benchmark production tech.

1) Capital depreciation rate 0.02  Ave. investment ratio is 17%
I Monitoring cost 0.32  Fernandez and Gulan (2015)

T Share of foreign good in consumption 0.5 Benchmark consumption share
y Survival rate of importers 0.97 BGG

o Standard deviation of F(u,,o,,) 0.3 Leverage is around 1.6




Table 6. Model Moments

Moment EME Model
Panel A. targeted moments
oY) 3.13 (0.003) 3.78 (0.220)
o(C)/o(Y) 1.31 (0.004) 1.40 (0.032)
o(X)/o(Y) 3.95 (0.014) 3.07 (0.306)
p(C)Y) 0.78 (0.054) 0.95 (0.010)
p(X,Y) 0.64 (0.063) 0.82 (0.050)
p(TB,Y) -0.34 (0.086) -0.34 (0.029)
p(R*,Y) -0.39 (0.052) -0.34 (0.048)
o(TB) 2.86 (0.003) 1.48 (0.327)
o(R*) 0.87 (0.000) 0.19 (0.032)
Panel B. other moments

p(R*,C) -0.39 (0.088) -0.51 (0.108)
p(R*, X) -0.35 (0.057) -0.50 (0.060)
p(R* TB) 0.29 (0.096) -0.37 (0.082)
p(TB,C) -0.68 (0.057) -0.40 (0.072)

p(TB,X) -0.71 (0.053) -0.55 (0.101)

Note: o(-) is the standard deviation of the variable in the bracket and p(-,-) is the correlation of variables
in the bracket. Standard errors of estimation are reported in the brackets. See Appendix A for data sources.

Table 7. Estimated Parameters

Parameter ¢ & Pm Pq Ov O¢
Estimated value  0.080 2.873 0.994 0.890 0.020 0.102
(0.012) (1.264) (0.010) (0.218) (0.002) (0.015)

Note: Standard errors of estimation are reported in the brackets.

Table 8. Variance Decomposition

Shock Y C X TB R
2Z™m 55.11 25.05 6.50 0.90 1.02
q 44.89 74.95 93.50 99.10 98.98

Note: Entries are contributions of innovations to TFP and the terms of trade to the variance of selected
macroeconomic variables. The selected variables are logged and detrended output, consumption, investment,
interest rate and detrended trade balance. The variance decomposition is performed on the estimated model.
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Table 9. Business Cycles with Financial Integration: Terms of Trade Shock

=05 ¢=03 ¢=01 ¢=005 ¢=0.0

Std. Deviation

oY) 2.69 2.55 2.50 2.55 2.58
o(C) 4.69 4.58 4.55 4.59 4.61
o(X) 11.57 11.26 11.17 11.27 11.35
Correlation with Y

p(C)Y) 0.99 0.99 0.99 0.99 0.99
p(X,Y) 0.99 0.99 0.99 0.99 0.99
p(R*)Y) -0.59 -0.61 -0.62 -0.61 -
p(TB,Y) -0.53 -0.51 -0.50 -0.50 -0.50

Note: o(+) is the standard deviation of the variable in the bracket and p(-,-) is the correlation of variables
in the bracket. Entries are computed based on the estimated model by shutting down the TFP shock.

Table 10. Business Cycles with Financial Integration: TFP Shock

p=05 ¢=03 ¢=01 ¢=005 ¢=0.0

Std. Deviation

oY) 2.76 2.77 2.79 2.80 2.81
o(C) 2.60 2.62 2.64 2.64 2.65
o(X) 2.87 2.90 2.95 2.97 2.99
Correlation with Y

p(C)Y) 0.99 0.99 0.99 0.99 0.99
p(X,Y) 0.95 0.95 0.95 0.95 0.95
p(R*)Y) 0.89 0.93 0.96 0.94 -
p(TB,Y) 0.01 -0.03 -0.09 -0.11 -0.13

Note: o(-) is the standard deviation of the variable in the bracket and p(-, -) is the correlation of variables in
the bracket. Entries are computed based on the estimated model by shutting down the terms of trade shock.

Table 11. Extended Model: Estimated Parameters

Parameter 10} ) & Pm Pq Ov O¢
Estimated value  0.099 -10.854  17.293 0.993 0.986 0.019 0.123
(0.0185) (12.623) (14.424) (0.024) (0.023) (0.002) (0.009)

Note: Standard errors of estimation are reported in the brackets.
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Table 12. Extended Model: Model Moments

Targeted Moments Non-targeted Moments
oY) 3.78 (0.265) p(R*,C) -0.67 (0.094)
o(C)/o(Y) 1.68 (0.067) p(R*, X) -0.35 (0.244)
o(X)/o(Y) 3.58 (0.384) p(R*,TB) -0.30 (0.038)
p(C)Y) 0.90 (0.025) p(TB,C) -0.28 (0.112)
p(X,Y) 0.78 (0.063) p(TB,X) -0.72 (0.137)
p(TB,Y) -0.30 (0.059)
p(R*,Y) -0.35 (0.077)
o(TB) 1.79 (0.227)
o(R*) 0.27 (0.044)

Note: o(-) is the standard deviation of the variable in the bracket and p(-,-) is the correlation of variables
in the bracket. Standard errors of estimation are reported in the brackets. See Appendix A for data sources.

Table 13. Extended Model: Business Cycles with Financial Integration

6=05 ¢6=03 ¢=02 ¢6=01 ¢=005 ¢=0.0

Std. Deviation

o(Y) 3.87 377 3.72 3.78 3.81 3.83
o(C) 6.44 6.34 6.30 6.36 6.40 6.41
o(X) 13.88 1352 1336 1354 1365  13.71

Note: o(-) is the standard deviation of the variable in the bracket and p(-,-) is the correlation of variables
in the bracket. Entries are computed based on the estimated model in the robustness analysis.
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Figure 1. Change in Financial Openness

8 T T T T T
®  Emerging Market Economies SWE

s ®  Industrial Economies i
%)
a AuUT ik

61 4
=
) @PN
o
O 5t b
s
o
S 4L 4
£ 4 -1
= ©RC =T
o 3l €SP -
=] ®NK -
N R ~T
o .| mzbEL, - i
8 2 N0 LD/(/I/
— - @HLQ

SR Y
1k - 4
aN
O 1 1 1 1 1
0 0.5 1 15 2 25

1970-80s Financial Openness

Note: Data from Lane and Milesi-Ferretti (2007). Financial openness is measured as the ratio of the sum of external
assets and liabilities to GDP. Simple averages are taken across years. The annual data is from 1971 to 2010. The 45
degree straight line represents the benchmark, i.e., no change before and after.

Figure 2. Change in Trade Openness
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Note: Data from World Bank database. Trade openness is computed as the sum of exports and imports as a
percentage of GDP. Simple averages are taken across years. The annual data is from 1971 to 2010. The 45 degree
straight line represents the benchmark, i.e., no change before and after.
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Figure 3. Change in Consumption Volatility: Industrial Economies
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been logged and detrended using HP filter. Annual data from 1971 to 2010. The 45 degree straight line represents
benchmark, i.e., no change before and after.

Figure 4. Change in Consumption Volatility: Emerging Market Economies

014 T T T T T T
®  Emerging Economies
0.12 .
0.1 4
3
s}
o 0.08F & .
o
o
o
N
5 0.06 [ .
= o "Elg/I
&OR
0.04 ©CP BRIEX 9DN 1
EOK AR CHL
AF
0.02 4ND p e .
PHL
O 1 1 1 1 1 1
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14

1970-80s o(C)

Note: Data from World Bank database. o(C) is the standard deviation of private consumption. All series have been
logged and detrended using HP filter. The annual data is from 1971 to 2010. The 45 degree straight line represents
the benchmark, i.e., no change before and after.
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Figure 5. Cyclical Patterns
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Bekaert, Harvey, and Lundblad (2005).

40



Figure 6. Financial Openness and Consumption Volatility
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Figure 7. Financial Integration and Output Volatility
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Figure 8. Financial Integraiton and Consumption Volatility
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Figure 9. Financial Integration and Steady State Leverage
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Figure 10. Financial Integration and Steady State Premium
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Note: Axises denote the estimated value of ¢ and the steady state value of external financing premium.
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Figure 11. Impulse Response of Terms of Trade Shock
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Note: Responses of net worth following a one standard deviation increase in innovations to terms of trade for different
values of ¢.

Figure 12. Impulse Response of TFP Shock
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Note: Responses of net worth following a one standard deviation increase in innovations to TFP for different values
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Figure 13. Financial Integration and Steady State Leverage
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Figure 14. Financial Integration and Steady State Premium
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Note: Three-dimensional plot of steady state external financing premium as a function of y and oy,.
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Figure 15. Financial Development and Output Volatility

Note: Three-dimensional plot of standard deviation of output across values of p and o,,.

Figure 16. Financial Development and Consumption Volatility

Note: Three-dimensional plot of standard deviation of consumption across values of y and o,,.
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Appendix A Data

A.1 Data in Summary of Empirical Analysis

The emerging market economies in Section 2 are: Argentina (ARG), Brazil (BRA), Chile (CHL),
Colombia (COL), Egypt (EGY), India (IND), Indonesia (IDN), Israel (ISR), Korea (KOR), Malaysia
(MYS), Mexico (MEX), Morocco (MAR), Pakistan (PAK), Peru (PER), Philippines (PHL), Sin-
gapore (SGP), South Africa (ZAF), Thailand (THA), Turkey (TUR), and Venezuela (VEN).
These countries are developing countries but are relatively more financially opened according to

Kose, Prasad, and Terrones (2003).

The industrial economies in Section 2 are: Australia (AUS), Austria (AUT), Belgium (BEL),
Canada (CAN), Denmark (DNK), Finland (FIN), France (FRA), Germany (DEU), Greece (GRC),
Ireland (IRL), Italy (ITA), Japan (JPN), Netherlands (NLD), New Zealand (NZL), Norway (NOR),
Portugal (PRT), Spain (ESP), Sweden (SWE), Switzerland (CHE), United Kingdom (GBR), and
United States (USA). The source of National Account data, including output, investment and

consumption, is World Bank. The annual data covers the 1971 to 2010 period.

The source of trade openness data is World Bank. Trade openness is measured as (ex-
ports+imports)/GDP. The source of financial openness data is Lane and Milesi-Ferretti (2007).

Financial openness is measured as the ratio of the sum of external assets and liabilities to the GDP.

A.2 Data in Estimation

Due to data limitation, the estimation is performed on a subset of countries. The subset of countries
include Argentina, Brazil, Chile, Colombia, Ecuador, Korea, Malaysia, Mexico, Peru, Philippines,
South Africa, Thailand, and Turkey. The quarterly data is from 1993 Q4 to 2011 Q4. The dataset
contains data from the International Monetary Fund’s International Financial Statistics, and from
EMBI (Emerging Market Bond Index), whose original source is Bloomberg. In this paper, the data
on EMBI is from Ferndandez and Gulan (2015).

Following Fernandez and Gulan (2015), the country’s real interest rates are constructed as a prod-

uct between country specific EMBI spreads and the 3-Month real US T-Bill rate. Because EMBI
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data is reported at a higher frequency, the quarterly frequency is constructed as a simple average.

Appendix B Timing

The timing of importers is:

¥

t t+1

At time t,

e importers get paid R}" from selling imported goods M;_; to distributors.

e importers learn the disturbance w;.

e importers pay back the bank either ;R q—1M¢—1 or we R q—1 My_1.

e importers learn its net worth at time t N; = max{0, (w; — @) R qt—1M;_1}.

e importers decide how much M; to buy with its net worth Ny and loans B;.

The timing of banks is:

L 4

t t+1

At time t,

e banks pay back R;_;B;_; to its depositors.
e banks write the contract (zero-profit condition).

e banks lend B; to importers and collect this much from depositors.

Appendix C Market Clearing Conditions

From the household’s budget constraint

C;n +pt(0§l + mt) + Rt—lBg_l = pt(wtlt + Ttkt) + Blf/i + Et + Qt,
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where the aggregate borrowing and lending among households is zero, we can get

C" + pi(Cf + X1)
= PtY}d +E +

=Y+ Y™ — R g1 My—1 + (1 — ) [1—T(@)| R qr—1 My — W*

profit transfers
= p Y + Y — {71 = T(@) | R 1 My—1 + W} =R 1 My_1 + [1 — T(@)| R qr—1 My

net worth N

=p Y+ Y — Ny — {R"q 1 My — [1—T(@¢) | R g1 My—1}

=p Y + Y™ — Ny — T(@) R} qp—1 My

= ptY;ed +Y™ - N, — { [1 — F(@t+1)]@t+1 + G(@t+1)}R§th—1Mt—1

— YY" N, — { [1— F(@)] @R g My + (1— p) /Owt widF (w;) R gr_1 My + dt}
=¥+ ¥ = N = { R B+ di

=Y+ Y™ —N; — Rf_Bi_1 —dy.

export EX;
(C.2)
Therefore (assuming domestic good is non-tradable),
Cl+ X, = Y2, (C.3)
Ci" =YY" — Ny — R;_B;_1 — dy. (C.4)
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Each period this economy borrows B; and pays back Rj, Bi—1. Then net exports are

NX, =R’ B;_, — B,
= EX, — IM,

=N+ R;_Bi—1— @M,y
—_—

export import

=N¢+ R;_Bi—1— (N¢+ By)

export import

- Rz(—lBt—l - Bt.
Net worth Ny is
Ny =~[1 = T(w0)| R g1 My 1 + W*

1-— [1 — F((I}t)] W — G((Dt)}R;nqt_lMt_l + We

1-— [1 — F((I}t)] Wy — (1 — ,U)G((Dt) — /LG(@t)}R;nqt_lMt_l + We

= {[1 = G @) R g1 My s = [ = F@)] @Ry g1 Mioy — (1= )G (@) Ry g1 My } + W*
R;_yBi1

=1 [1 — uG (@) R qr—1 My -1 — Rf—lBt—l} +Wwe.

Appendix D GMM Estimation

Because the dataset is an unbalanced panel, the estimator has to adjust for both autocorrelation
and cross-correlation among countries. Therefore, I use Driscoll and Kraay (1998) estimator, which

is a modification of the HAC estimator. The key input in the estimation is the set of p moment

conditions
T 1 N(t) N(t)
M = | (1/7) — m(x; m; , D.1
(©) / ; NG ; t) Z i (D.1)

where {x;;} is a sample of T observations of data for country ¢, and ® denotes the unknown
parameters. The estimator is the value of ® that minimize the distance between empirical moments

and the theoretical moments predicted by the model.
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The GMM estimator is

~

O = argmin M (0)W M (©). (D.2)

I use a usual two step to estimate. The first step is to use a identity weighting matrix and the

second step uses a optimal weighting matrix to reestimate the model.
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Appendix E Impulse Responses

Figure 17. Impulse Responses (Original Model): Shock to z™
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Figure 18. Impulse Responses (Original Model): Shock to ¢
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Figure 19. Impulse Responses (Extended Model): Shock to z™
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Figure 20. Impulse Responses (Extended Model): Shock to ¢
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