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Abstract

Using structural VARs, I find that external shocks are an important source of macro-
economic fluctuations in emerging markets. Furthermore, U.S. monetary policy shocks
affect quickly and strongly interest rates and the exchange rate in a typical emerging
market. The price level and real output in a typical emerging market respond to U.S.
monetary policy shocks by more than the price level and real output in the U.S. itself.
These findings are consistent with the idea that “when the U.S. sneezes, emerging mar-
kets catch a cold.” At the same time, U.S. monetary policy shocks are not important
for emerging markets relative to other kinds of external shocks.
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1 Introduction

To what extent are macroeconomic fluctuations in emerging markets caused by external
shocks? In particular, to what extent are macroeconomic fluctuations in emerging markets
caused by U.S. monetary policy shocks? Are the effects of a U.S. monetary policy shock on
emerging markets larger or smaller than on the U.S. itself? Is a U.S. monetary policy shock
transmitted to emerging markets quickly or with delay? This paper presents empirical evi-
dence on these questions. The goal of the paper is to establish a set of empirical regularities
that can guide researchers who build models of emerging markets, policy economists with
interest in emerging markets and policy economists with interest in international spillover
effects of U.S. monetary policy.

The methodology is as follows. I formulate a structural vector autoregressive (VAR)
model for each emerging market in my dataset. The model includes main macroeconomic
variables in an emerging market, main macroeconomic variables in the United States and
world commodity prices. I assume that an emerging market is a small open economy. This
lets me estimate to what extent macroeconomic fluctuations in an emerging market are
caused by external shocks. Furthermore, I identify U.S. monetary policy shocks following
Leeper, Sims and Zha (1996). This identification approach is common in the structural
VAR literature on the effects of U.S. monetary policy shocks on the U.S. itself. This implies
that I estimate impulse responses of a new set of variables to the kind of shock that has
been extensively studied. This facilitates interpretation of my results.

I find that external shocks are an important source of macroeconomic fluctuations in
emerging markets. Furthermore, U.S. monetary policy shocks are not important for emerg-
ing markets relative to other kinds of external shocks. At the same time, my results suggest
that the spillover effects of U.S. monetary policy shocks on emerging markets are sizable,
in the following two ways. U.S. monetary policy shocks explain a larger fraction of the
variance in the aggregate price level and real aggregate output in emerging markets than
of the variance in the aggregate price level and real aggregate output in the U.S. itself.
Furthermore, a U.S. monetary policy shock affects quickly and strongly the short-term in-
terest rate and the exchange rate in a typical emerging market. If the shock represents a

contraction in U.S. monetary policy, the currency of a typical emerging market depreciates



and this induces inflation with little delay. These findings are consistent with the idea that
“when the U.S. sneezes, emerging markets catch a cold.”

The idea that external shocks are important for emerging markets goes back to the
empirical work of Calvo, Leiderman and Reinhart (1993). They find that external shocks
explain a sizable fraction of the variance in the real exchange rates in Latin America between
1988 and 1991. I consider East Asia and Latin America, more variables and a much longer
sample. Furthermore, I estimate the effects of U.S. monetary policy shocks on emerging
markets. Therefore my paper makes contact with the structural VAR literature on the
effects of U.S. monetary policy shocks, initiated by Sims (1980). Kim (2001) presents
structural VAR estimates of the effects of U.S. monetary policy shocks on the non-U.S.

1 An interesting difference between Kim’s results and my results is that

G-T7 countries.
Kim does not find support for the view that the spillover effects of U.S. monetary policy
shocks on the non-U.S. G-7 countries are sizable. This difference accords well with the idea
that emerging markets are more vulnerable to external shocks than large and developed
economies. Recently, Canova (2005) estimates the effects of U.S. monetary policy shocks on
emerging markets in Latin America. Canova finds that a U.S. monetary policy shock affects
quickly and strongly the interest rates in Latin America. He also finds that external shocks
are an important source of macroeconomic fluctuations in Latin America. Furthermore,
Canova finds that U.S. monetary policy shocks are important for Latin America relative to
two other U.S. structural shocks, U.S. supply and U.S. real demand shocks.?

The next section presents the model. Section 3 discusses the results. Section 4 concludes.

An appendix gives details concerning the data.

!See also Kim and Roubini (2000). Furthermore, Miniane and Rogers (2003) estimate the effects of U.S.

monetary policy shocks on interest rates in developed economies and emerging markets.
>The approach to identifying U.S. monetary policy shocks in Canova (2005) is different from the approach

in this paper. Canova’s identification is based on sign restrictions on impulse responses.



2 The model
Consider the following structural VAR model with block exogeneity

i A (s) Awa(s) | | ni(t—s) e1(t)

s=0 | A21(s) A (s) Y2t — s) ez (t)
where Ag; (s) = 0 for each s = 0,1,...,p and € (t) = [e1 () ;€2 ()] is a Gaussian random
vector satisfying E[e(t) | y(t — s),s > 0] = 0 and E[e(t)e(t)’ | y(t — s),s > 0] = I. The
variable yi(t) is a vector of macroeconomic variables in an emerging market. The variable
y2(t) is a vector of variables external to an emerging market. The variable €; (¢) is a vector
of structural shocks of domestic origin. The variable €3 (¢) is a vector of structural shocks of
external origin, including the U.S. monetary policy shock. I formulate the model separately
for each emerging market in my dataset. I assume that an emerging market is a small open
economy. This assumption implies the block exogeneity restriction Ag; (s) = 0 for each
s = 0,1,...,p. The block exogeneity restriction means that the domestic shocks in &7 (¢)
do not affect the external variables in y5(t) either contemporaneously or with lags.? Given
the block exogeneity restriction, I decompose the variation in the variable y;(t) into the
variation caused by the domestic shocks in €1 (t) and the variation caused by the external
shocks in 3 (¢).*

The dataset consists of 8 emerging markets from East Asia (Hong Kong, Korea, Malaysia,
Philippines, Singapore, Thailand) and Latin America (Chile and Mexico). For each emerg-
ing market the variable yi(t) includes a short-term interest rate, the exchange rate,” a
measure of real aggregate output and a measure of the aggregate price level. Furthermore,
the variable y2(¢) includes the Federal Funds rate, a measure of world commodity prices,

a measure of the U.S. money stock, a measure of U.S. real aggregate output and a mea-

#The block exogeneity restriction is testable, since it implies that the variable y2(t) is Granger causally
prior with respect to the variable yi(¢) and Granger causal priority is a testable restriction. I tested the
restriction that y»(t) is Granger causally prior with respect to y1(t) using the Schwarz criterion. I found

that the data favored the restriction in the case of each emerging market in my dataset.
*Cushman and Zha (1997) is the first paper to use a structural VAR model with block exogeneity. See

also Zha (1999).
>The exchange rate is defined as the number of units of the currency of a given emerging market per one

U.S. dollar.



sure of the U.S. aggregate price level. All data are monthly and in logarithm, except that
interest rates are in percentage point at an annual rate. The data run from January 1986
to December 2000, except that the data for Thailand begin in January 1987. An appendix
contains details of the data.’

My approach to identification of U.S. monetary policy shocks follows Leeper, Sims and
Zha (1996) who use non-recursive restrictions on the contemporaneous comovement among
U.S. variables.” I assume that the Federal Funds rate, the policy variable of the Federal
Reserve, can respond contemporaneously to changes in world commodity prices and the
U.S. money stock. Furthermore, the Federal Funds rate can respond to changes in U.S.
real output and the U.S. price level only with a delay of one month. The U.S. monetary
policy shock is the only identified shock. Formally, the vector ys (¢) is partitioned into three
subvectors. The first subvector consists of the Federal Funds rate. The second subvector
consists of world commodity prices and the U.S. money stock. I assume that world com-
modity prices and the U.S. money stock can respond contemporaneously to changes in all
other variables in the vector ys (t). The third subvector consists of U.S. real output and
the U.S. price level. I assume that U.S. real output and the U.S. price level can respond
to changes in the Federal Funds rate, world commodity prices and the U.S. money stock
only with a delay of one month. Given these assumptions the model is exactly identified. I

follow Bayesian estimation methodology.®

%The model includes a constant term, a complete set of seasonal dummies and 13 lags, except that in the

case of Thailand the model includes 12 lags.
"This identification approach is known to produce similar conclusions for the U.S. to the other common

identification approach in the structural VAR literature, based on recursive restrictions. See, for example,

Christiano, Eichenbaum and Evans (1999).
8Specifically, I took 1000 draws from the inverse-Wishart-normal posterior distribution of the parameters

of the reduced-form VAR model. Afterwards I converted each draw to a draw from the posterior distribution
of the parameters of the structural VAR model. I used the prior developed by Sims and Zha (1998). I specified

a less tight prior than the benchmark specification of the modified Minnesota prior in Sims and Zha (1998).



3 The results

Table 1 summarizes the estimates of the fraction of the variance in variables in emerging
markets caused by external shocks and the estimates of the fraction of the variance in
variables in emerging markets caused by U.S. monetary policy shocks. For comparison,
Table 1 includes the estimates of the fraction of the variance in the Federal Funds rate,
the U.S. price level and U.S. real output caused by U.S. monetary policy shocks. T find
that external shocks are an important source of macroeconomic fluctuations in emerging
markets. This conclusion is robust across variables and across emerging markets. In a
typical emerging market, external shocks account for approximately one-half of the variation
in the exchange rate and the price level, approximately two-fifth of the variation in real
output and approximately one-third of the variation in the short-term interest rate.

Furthermore, I find that U.S. monetary policy shocks are not important for emerging
markets relative to other kinds of external shocks. This conclusion is also robust. In a
typical emerging market, U.S. monetary policy shocks account for less than 10 percent of
macroeconomic fluctuations. However, in a sense the spillover effects of U.S. monetary
policy shocks on emerging markets are sizable. Note that U.S. monetary policy shocks
explain only a small fraction of the variance in the price level and real output in the United
States. Then observe that U.S. monetary policy shocks explain a larger fraction of the
variance in the price level and real output in a typical emerging market.

Table 2 summarizes the estimates of the impulse responses to a U.S. monetary policy
shock one standard deviation in size.” To begin, note that the impulse responses of the
U.S. variables to a U.S. monetary policy shock are very similar to many estimates in the
literature. In particular, U.S. inflation and U.S. real output respond only slowly to a U.S.
monetary policy shock. See the last column in Table 2. A U.S. monetary policy shock has
a maximum impact on U.S. inflation 10 months after the shock occurs and on U.S. real
output 12 months after the shock occurs. However, the estimate of the size of a typical U.S.
monetary policy shock is smaller than is common in the literature. Recall that my sample

runs from 1986 to 2000 and is shorter than usual in work that focuses on the United States.

T computed each impulse response of inflation reported in Table 2 by transforming the estimated impulse

response of the prive level.



This suggests that in the period 1986-2000 U.S. monetary policy shocks were smaller than
in the entire post-war period.'®

Next, consider how variables in emerging markets respond to a U.S. monetary policy
shock. The short-term interest rate in a typical emerging market responds by 10 times
as many basis points to a U.S. monetary policy shock compared with the Federal Funds
rate. This is an economically significant response. Furthermore, approximately all of the
response occurs within 6 months after the impact of the shock. The exchange rate in a
typical emerging market depreciates by approximately 1.5 percent in response to a U.S.
monetary policy contraction 10 basis points in size. This is also an economically significant
response. Furthermore, again approximately all of the response occurs within 6 months
after the impact of the shock. Inflation in a typical emerging market rises by approximately
0.1 percent in response to a U.S. monetary policy contraction 10 basis points in size. This
is a larger response than the response of U.S. inflation. Furthermore, inflation in a typical
emerging market responds faster than U.S. inflation. I obtain mixed results concerning the
response of real output in emerging markets to a contractionary U.S. monetary policy shock.
In a number of emerging markets real output tracks U.S. real output as both variables
decrease with a similar delay. See the estimates for Korea, Singapore and Mexico. In
other emerging markets the sign of the response of real output is ambiguous or real output
increases.

A summary of the results is as follows. A U.S. monetary policy shock affects quickly and
strongly the short-term interest rate and the exchange rate in a typical emerging market.
If the shock represents a contraction in U.S. monetary policy, the currency in a typical
emerging market depreciates and this induces inflation with little delay. An exchange rate
depreciation tends to increase net exports. However, an increase in the interest rate tends
to decrease consumption and investment. This can explain why the impulse responses of

real output are mixed.!!

Kim (1999) estimates the effects of domestic monetary policy shocks in the G-7 countries using the same
variables that are in my vector y2 (¢) and the same identification. The impulse responses in Kim (1999) are
very similar to the impulse responses reported here. Kim finds that the Federal Funds rate responds on

impact by about 15 basis points to a U.S. monetary policy shock one standard deviation in size.
1T omitted error bands in the tables for the sake of clarity. It is important to note that the results



There are some cross-country differences in the results. For example, in Chile the short-
term interest rate decreases and the currency appreciates after a contractionary U.S. mon-
etary policy shock. Furthermore, Mexico, Hong Kong and Singapore respond to external
shocks more strongly than a typical emerging market. In the case of Mexico this can be due
to Mexico’s proximity to the United States. In the case of Hong Kong and Singapore this
can be due to the fact that both countries have had rigid exchange rate regimes. However,
this can also be due to the fact that both countries are highly open and developed. No-
tice also that the short-term interest rates in Hong Kong and Singapore respond less than
the short-term interest rate in a typical emerging market to a U.S. monetary policy shock.
Again, this can be due to the rigid exchange rate regimes but can also reflect the fact that
financial markets in Hong Kong and Singapore are well developed.

Hong Kong, the country with a tightly fixed exchange rate, does not clearly stand out
from the other emerging markets. The conclusions that external shocks are important and
U.S. monetary policy shocks are not important relative to other kinds of external shocks
apply to all emerging markets, irrespective of exchange rate regime. This is similar to
the finding in the literature that the choice of exchange rate regime does not affect the
volatility of macroeconomic variables, except for the real exchange rate.'> Furthermore,
inflation in Hong Kong rises after a contractionary U.S. monetary policy shock, as in most
other emerging markets, despite the fact that the Hong Kong currency does not depreciate.
This can be due to the fact that a contractionary U.S. monetary policy shock acts like an
increase in the world real interest rate. In a small open economy, an increase in the world
real interest rate can induce inflation in the non-traded goods sector even if the exchange
rate does not change. This finding suggests that the sign of an impulse response in an open

economy can be independent of the exchange rate regime.

4 Conclusions for theory and policy

Since the work of Mendoza (1991) researchers have used dynamic stochastic models of

small open economies driven by external shocks. Recently, Neumeyer and Perri (2005) and

emphasized in the text are statistically significant.
"2See, for example, Baxter and Stockman (1989) and Flood and Rose (1995).



Uribe and Yue (2003) have used dynamic stochastic models of emerging markets driven
by shocks to the external interest rate. This paper suggests that external shocks should
play an important role in models of emerging markets. Furthermore, the paper suggests
that changes in the external interest rate can have different effects depending on whether
they reflect U.S. monetary policy shocks or systematic response of the Federal Funds rate
to other kinds of shocks. As regards policy, the paper finds strong support for the view
that the central question for policy in emerging markets is how to stabilize the economy in
response to external shocks. Furthermore, the importance of this question is unaffected by
the choice of exchange rate regime. If a country chooses to fix the exchange rate and thereby
abandon independent monetary policy, the task of stabilizing the economy in response to

external shocks lies squarely with fiscal policy.
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A Data

The source of data is Datastream. The vector y2(t) includes the Federal Funds rate
(USI60B..), the IMF non-fuel commodity dollar-based index (WDIT6AXDF) as a measure
of world commodity prices, M2 (USI59MBCB) as a measure of the U.S. money stock, real
industrial production (USIPTOT.G) as a measure of U.S. real aggregate output and the
wholesale price index (USI63...F) as a measure of the U.S. aggregate price level. The vector
y1(t) includes the following variables country by country. Chile: the short-term commercial
bank loan rate (CLI6OP..), the exchange rate (CLI..AE.), real manufacturing production
(CLIGGEY.F), the consumer price index (CLI64...F). Hong Kong: the 3-month interbank
interest rate (HKINTERS3), the exchange rate (HKXRUSD.), manufacturing production
(HKIPMAN.H), the consumer price index (HKCONPRCF). Korea: the call money rate
(KOI60B..), the exchange rate (KOIL..AE.), real industrial production (KOI66..CE), the con-
sumer price index (KOI64...F). Malaysia: the call money rate (MYI60B..), the exchange rate
(MYI..AE.), real industrial production (MYI66...F), the consumer price index (MYI64...F).
Mexico: the 1-month treasury security rate (MXYTC28.), the exchange rate (MXI..AE.),
real industrial production (MXINPRODH), the consumer price index (MXI64...F). Philip-
pines: the treasury bill rate (PHI60C..), the exchange rate (PHI..AE.), real manufacturing
production (PHIG6EY.F), the consumer price index (PHI64...F). Singapore: the money mar-
ket interest rate (SPI60B..), the exchange rate (SPI..AE.), real industrial production (SPIN-
PROQH), consumer price index (SPI64...F). Thailand: the call money rate (THI60B..), the
exchange rate (THI..AE.), real manufacturing production (THMANPRDG), the consumer
price index (THI64...F). All data were extracted from Datastream on a monthly basis, ex-
cept for the series (HKIPMAN.H) and (SPINPROQH) which are available at a quarterly

basis and which I interpolated.
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Variable

Interest rate

Exchange rate

Price level

Real output

Source of disturbance

External shocks

U.S. monetary policy
shocks

External shocks

U.S. monetary policy
shocks

External shocks

U.S. monetary policy
shocks

External shocks

U.S. monetary policy
shocks

Notes: "External shocks" stands for the fraction of the variance in a given variable due to all external shocks jointly.

Horizon

(months)

1-24
25-48
1-24
25-48

1-24
25-48
1-24
25-48

1-24
25-48
1-24
25-48

1-24
25-48
1-24
25-48

Table 1: The fraction of the variance due to external shocks and U.S. monetary policy shocks

Korea

34
35

48
60

36
59
11

27
33

Malaysia

22
39

55
58

37
58

20

31
35

Philippines

29
42

35
50

34
51

29
35

Thailand

23
26

60
67

36
54

11

45
56

Hong Kong

37
40

25
42

12

43
78

50
72

Singapore

32
37

64
82

51
81

46
66

16

Chile

20
15

36
56

10

39
65

28
a7

Mexico

39
49

48
69

47
78

32
50

"1-24" stands for the average between one month after a shock and 24 months after a shock. "25-48" stands for the average between 25 months after a shock and 48 months after a shock.

Each row in the column "Average, emerging mkts" is the average of the entries in the same row in the preceding 8 columns.

Average,
emerging mkts

30
35
4
4

46
61

40
66

36
49

u.s.

Each entry in Table 1 is based on the median of the posterior distribution of a given variable of interest, where the variable of interest is e.g. the fraction of the variance in the interest rate rate in Korea due to external shocks.



Table 2: The impulse responses to a U.S. monetary policy shock, one standard deviation in size.

Variable Horizon Korea Malaysia Philippines Thailand Hong Kong Singapore Chile Mexico Average, u.s.
(months) emerging mkts
Interest rate 1-3 0.16 0.05 0.14 0.17 -0.03 0.04 -0.26 0.4 0.08 0.02
1-6 0.2 0.07 0.13 0.28 -0.05 -0.003 -0.04 0.95 0.19 0.02
7-18 0.28 0.06 0.17 0.23 -0.16 -0.09 -0.1 1.2 0.20 -0.05
19-36 0.12 0.09 -0.08 0.11 -0.16 -0.02 -0.16 0.06 -0.01 -0.1
Exchange rate 1-3 0.44 0.19 0.38 0.98 -0.01 0.12 -0.22 0.58 0.31 -
1-6 0.53 -0.04 0.49 1 -0.02 -0.04 -0.27 1.05 0.34 -
7-18 0.84 -0.7 0.37 0.3 -0.02 -0.32 -0.46 2.39 0.30 -
19-36 0.67 -0.59 -0.42 -0.5 -0.03 -0.56 -0.75 1.52 -0.08 -
Inflation 1-6 0.02 0.01 0.02 0.02 0.02 0.004 -0.000 0.1 0.02 0.007
7-18 0.01 0.002 0.01 0.01 0.01 0.007 0.002 0.08 0.02 -0.01
19-36 -0.004 0.004 -0.003 0.01 0.01 0.003 -0.002 -0.04 -0.003 -0.005
Real output 1-6 -0.14 -0.04 0.68 -0.02 -0.005 -0.18 0.24 0.01 0.07 -0.02
7-18 -0.54 0.04 0.44 -0.06 -0.05 -0.34 0.4 -0.24 -0.04 -0.13
19-36 -0.59 -0.04 0.17 0.24 0.05 -0.57 0.68 -0.26 -0.04 -0.11

Notes: "1-3" stands for the average between one month after a shock and 3 months after a shock. "1-6" stands for the average between the first month after a shock and 6 months after a shock.
"7-18" stands for the average between 7 months after a shock and 18 months after a shock. "19-36" stands for the average between 19 months after a shock and 36 months after a shock.

Each row in the column "Average, emerging mkts" is the average of the entries in the same row in the preceding 8 columns.

Each entry in Table 2 is based on the median of the posterior distribution of a given variable of interest, where the variable of interest is e.g. the impulse response of the interest rate in Korea to a U.S.

The impulse responses are percentage deviations, except that the impulse responses of interest rates are deviations in basis points.
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