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Abstract

We build a two-country model with di¤erential productivity and �-
nancial frictions to quantitatively account for the recent increase in the
U.S. current account de�cit. An in�uential literature says that as U.S.
productivity surged, capital was attracted to the U.S. to take advantage
of the high returns to investment. We show, however, that when we in-
clude emerging Asia, the gap in productivity growth between the U.S. and
the "rest of the world" cannot explain the U.S. current account de�cits,
especially since the 2000s. This is because on a GDP-weighted basis, the
"rest of the world" actually had higher productivity growth during this
period; and standard macroeconomic models would predict an out�ow of
funds from the U.S. to the "rest of the world," and a consequent narrow-
ing of the U.S. current account de�cit. We show that greater �nancial
integration abroad can explain this anomaly. However, we still cannot
explain why U.S. per capita output growth has been so low, despite the
large in�ow of capital.

JEL Codes: F32, F34, F36
Keywords : Current account de�cit, productivity, �nancial integration,

general equilibrium

1 Introduction

The overall U.S. current account de�cit rose from a modest $120 billion in 1996
(1:6% of GDP) to $666 billion in 2005 (6:06% of GDP) (Figure 1-A). The
1990s were a period of almost continuous widening of the US de�cit (except
for a brief period during 1994 to 1997), with the current account de�cit rising
especially rapidly since 2000. In Figure 1-B, we decompose the U.S. current
account de�cit into that with Europe, Japan, emerging Asia, and the Middle
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East. Although because of data limitations, the decomposition that separates
emerging Asia and the Middle East from the remaining countries can only be
performed after 1999, it is evident from Figure 1-B that in the last few years,
the de�cit with emerging Asia is the most rapidly growing component of the
U.S. current account de�cit (by 2005, accounting for about 30 percent of the
total U.S. de�cit.)1

Perhaps the most in�uential explanation of this phenomenon of widening
U.S. current account de�cits is that of widening productivity gaps between the
U.S. and the "rest of the world." Since the mid-1990s, the U.S. economy experi-
enced a productivity surge�and a rise in real returns to capital-while productiv-
ity in Europe and Japan stagnated. IMF (2005), Hunt and Rebucci (2005), and
Engle and Rogers (2006) attribute the widening U.S. current account de�cits to
funds from the Europe and Japan seeking higher returns in the U.S. A rise in
U.S. productivity relative to the world will raise U.S. investment and consump-
tion, and increase the U.S. current account de�cit.
This "productivity gap" view, however, cannot explain the rising U.S. de�cits

since 2000. Table 3 depicts our calculations of Total Factor Productivity (TFP)
growth for the "rest of the world," when that region includes: 1) only Europe
and Japan; and 2) Europe, Japan, and emerging Asia for di¤erent subperiods
since 1980. While it is true that U.S. productivity growth has outstripped
the world�s between 1991 and 2000; since 2000, U.S. productivity growth has
lagged by a large margin, the productivity growth in the world, including that
of emerging Asia. This is mainly because of very rapid TFP growth in emerging
Asia (over 5 percent), particularly in China (Dekle and Vandenbroucke, 2006),
and of the growing economic weight of emerging Asia in the world (Figure
1-C). If the di¤erential productivity view is correct, then the U.S. should have
been running current account surpluses (or, at the least, experience a decline in
the de�cits), and funds should be �owing out from the U.S. in the 2000s, when
it fact the opposite happened.
In this paper, we provide an accounting of why the U.S. ran current ac-

count de�cits, despite higher productivity growth in the "rest of the world," in
the post-2000 period. Using an explicit, two-region dynamic stochastic general
equilibrium model, we attribute U.S. current account de�cits to changes in the
"cost" of buying U.S. assets in the "rest of the world." We interpret this "cost"
as relating to regulatory and other changes in the global �nancial sector, and
�nd that our model-derived "cost" of purchasing U.S. assets correlates closely
during our period of analysis (1980-2003) with other well-known measures of
global �nancial deregulation (Chinn and Ito, 2005); and with distinct, iden-
ti�able episodes of global �nancial shocks, such as the burst of the Japanese
"bubble" in the early 1990s, and the Asian currency crisis of the late 1990s.
This paper extends Chakraborty and Dekle (2008a) by introducing adjust-

ment costs to changing physical capital, and a government sector. These mod-
i�cations allow for richer dynamics; and may help us resolve another puzzle:

1See Dekle, Eaton, and Kortum (2007) for the role of China and emerging Asia in explaining
U.S. current account de�cits; and how much exchange rates need to adjust to equilibrate the
U.S. current account de�cits.
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why U.S. per capita output growth has been so low, despite the massive in�ow
of capital. We �nd that our extended model does a better job of matching
the data on U.S. output per capita than in Chakraborty and Dekle (2008a),
while accounting for the increase in the U.S. current account de�cit. However
our extended model still overpredicts the growth in U.S. per capita output as
compared to the data. This leads us to conclude that while adjustment costs of
capital investment and wasteful government spending are part of the explana-
tion for low output growth, there are other reasons that need to be investigated
if we are to solve the puzzle of why U.S. per capita output growth has been so
low.
Our benchmark model is a standard two region business cycle model, where

regions trade in �nal goods and international assets, but not in factors of pro-
duction. In contrast to standard imperfect asset market models as in Baxter
and Crucini (1995), we assume that international asset trading is costly. These
costs can be interpreted as monitoring costs or administrative costs associated
with international lending. Introducing costs to asset trading helps capture the
evolution of �nancial markets in a simple way. Speci�cally as a region�s �nan-
cial markets evolve, and there is a move towards increased �nancial integration,
these trading costs decline. Regions are ex-ante symmetric, although ex-post
they may di¤er in their productivity shocks and openness of �nancial markets.
In our quantitative analysis, the two regions represent the United States and

the "rest of the world." To this, we introduce investment frictions by including a
quadratic adjustment cost for investment in physical capital, and a government
sector that taxes the representative agent and also provides transfers. Our intu-
ition is that while increases in global �nancial integration have led to an in�ux
of funds to the U.S., thereby leading to increasing de�cits, the funds have not
been fully utilized for production due to investment frictions embedded in the
adjustment cost of capital. At the same time, taxation and wasteful govern-
ment expenditures have also hampered the full channeling of capital in�ows for
productive purposes. These twin factors kept the US from fully realizing the
gains from increased �nancial integration.
Impulse responses using our model show that when there is a positive pro-

ductivity shock in the "rest of the world," capital �ows abroad, and the U.S.
current account de�cit declines. We show, however, that this e¤ect is o¤set
when there is a negative shock to the cost of buying U.S. assets.The U.S. cur-
rent account can expand if foreigners �nd that it is easier to invest in the U.S.
The idea that changes in overseas�especially emerging Asian��nancing be-

havior can be related to the expansion of the U.S. current account was �rst
�oated by Dooley, Folkerts-Landau, and Garber (2004) and Chadha (2006).
Mendoza, Quadrini, and Rios-Rull (2006), and Caballero, Farhi, and Gour-
inchas (2006) have both formally modelled this idea in a general equilibrium
setup2 . However, in contrast to our work, these papers are all theoretical, and
do not perform the empirical exercise that we do here for the �rst time, taking

2Other papers using dynamic optimizing frameworks to analyze the U.S. current account
include Cavallo and Tille (2006), and Faruqee, Laxton, Muir and Pesenti (2005).
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the model to the data and depicting how a reasonable pattern of changes in
global �nancial structure�amended to a standard two-country macroeconomic
model�can quantitatively account for the evolution of the U.S. current account,
while not compromising the model�s ability to match other real macroeconomic
aggregates3 .
The rest of the paper is organized as follows. In Section 2, we present

the extended theoretical model underlying our quantitative analysis. Section
3 summarizes the qualitative predictions of our model. In Section 4, we take
our model to the data and present the results of our quantitative exercise. We
also compare the extended model with the basic model in Chakraborty and
Dekle (2008a), and see how the model in the current paper matches the U.S.
current account de�cit and output, as compared to our earlier study. Section 5
concludes
.

2 The model

Our model builds on the incomplete �nancial markets framework developed by
Baxter and Crucini (1995). In the Baxter and Crucini (1995) model, instead
of a full set of contingent �nancial contracts, there is only one internationally
traded asset, a bond, which can be freely bought and sold. In our set up, we
introduce costs to international lending or to the buying and selling of foreign
bonds, which are intended to capture various frictions arising from the lack of
liberalization in international �nancial transactions, such restrictions on lending
by foreign banks or taxes on the purchases of U.S. bonds and assets.
Time is discrete, indexed by t = 0; 1; 2::::and the time horizon is in�nite.

The world is comprised of two countries, Home and Foreign, indexed by i 2
(H; F ), each of which is populated by an unit measure of identical, in�nitely-
lived households4 . In addition to households, each country is also populated
by an in�nite number of perfectly competitive �rms that own the production
technology. There is only one good in our model, produced by the �rms in each
country, using country-speci�c capital and labor. Once produced, the good
is then traded between the two countries, and is used for consumption and
investment.
The goal of the paper is to quantitatively study the impact of di¤erential

productivity growth on global imbalances in an environment of increasing asset
market integration. To this end, we introduce costs to international lending,
or to the purchase of the other country�s bonds, where costs re�ect the rela-
tive di¢ culty of international �nancial market access. Costs evolve according

3Choi, Mark, and Sul (2008) also use an imperfect assset market model to trace the actual
time path of the U.S. current account. Like us, they too �nd that the time path of the U.S.
current account cannot be explained by U.S. and "rest of the world" productivity di¤erences.
The authors attribute the unexplained portion of the U.S. current account to a declining pure
rate of time preference of foreign residents.

4The assumption of equal population size is for simplicity. Relaxing the assumption would
modify the resource constraints. Our main �ndings would not change.
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to changes in domestic and international regulations, with a lowering of costs
re�ecting increasing ease of access to global �nancial markets.
Uncertainty in our model arises from country-speci�c productivity shocks,

and shocks to the costs of international lending. The countries are ex-ante
perfectly symmetric.

2.1 Preferences and technologies

Households in country i maximize expected discounted utility over consumption
cit; and leisure 1� lit:

E
1X
t=0

�tiu(cit; lit) (1)

The budget constraint is given by:

cit+xit+m(kit; kit�1)+sit+f(sit; �it)sit � witlit+r
k
itkit�1+Rtsit�1�Tit (2)

where witlit denotes labor income, and the return to capital is given by
rkitkit�1: In addition, households earn returns on international lending where Rt
represents the gross world interest rate at time t: Tit denotes lumpsum taxes,
and m(kit; kit�1) denotes adjustment costs associated with investment in the
physical capital stock. We use a quadratic speci�cation for adjustment costs in
capital such that:

m(kit; kit�1) =
�

2
(
kit � &kit�1

kit�1
)2kit�1 (3)

Apart from representative consumers and �rms, we include the government
in our extended model that balances its budget every period such that5 :

git = Tit (4)

Income is used to �nance consumption cit, physical capital investment, xit;
and for international net lending sit � sit�1. International net lending, or the
purchasing (or selling) of the other country�s bonds involves a cost, where f(sit;
�it) denotes the cost of purchasing bonds in terms of the �nal good. If buying
or selling bonds is frictionless, as in the usual Baxter and Crucini (1995) model,
then f(sit; �it) = 0:
We take f(sit; �it) to encompass all the impediments and frictions that the

foreign country may have in lending to the home country. These impediments
and frictions may include constraints on international lending such as foreign
exchange controls, or bank minimum capital requirements, which restrict over-
seas bank lending. They may also include frictions arising from asymmetric

5We assume a balanced budget for the government. An alternative way to do our exercise
would be to allow for budget de�cits, and also allow government to trade in bonds along with
households.
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information that impair the ability of foreign lenders to costlessly acquire infor-
mation about the behavior of home �rms (the borrower). In many models, these
asymmetric information problems will lead to additional monitoring costs for
the foreign lender, raising the costs of lending (Bernanke, Gertler, and Gilchrist,
1995).
For our purposes, we assume unit costs that are constant with respect to

the amount of overseas lending, or the purchase of home country bonds, sit; but
vary over time:

f(sit; �it) = �it (5)

�it captures the impact of external factors that a¤ect the cost of purchasing
bonds or of lending internationally. Financial liberalization is captured by a
decline in �it that allows foreign households to lend more, or to purchase more
home country bonds, at lower costs.
The perfectly competitive �rms own a production technology that combines

labor lit and capital kit�1 to produce the traded good yit :

yit � F (Ait; kit�1; lit) (6)

Ait represents productivity that is exogenously determined. Ex-post, the
home and the foreign countries di¤er with respect to country-speci�c produc-
tivity shocks. A country experiencing a negative productivity shock will divert
funds to investment opportunities outside the country, and thus accumulate the
other country�s bonds; the country experiencing a positive productivity shock
would borrow funds from the "rest of the world" for investment, and conse-
quently would run current account de�cits.

Every period, the �rm maximizes pro�ts �it subject to the production tech-
nology summarized in (6), where pro�ts are given by:

�it = yit � witlit � rkitkit�1 (7)

The world goods market clearing condition requires that aggregate consump-
tion and investment in the world be less than or equal to world production of
the traded good:

FX
i=H

(cit + xit +m(kit; kit�1) + git) �
FX
i=H

yit (8)

Bond market clearing requires that the aggregate bond holdings in the world
every period is zero:

FX
i=H

sit = 0 (9)

We are interested primarily in the dynamics of the current account in our
model. The current account in country i is de�ned as the sum of the trade
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balance and net interest payments. Given our model, the current account is
given by:

yit � cit � xit � git � (Rt � 1) sit�1 (10)

where yit � cit � git � xit is the trade balance, and (Rt � 1) sit�1 is the net
interest earnings on international lending (bonds).
Given the budget constraint summarized in (2) and the de�nition of the

current account as summarized in (10), we can express the current account in
country i as:

sit + �it � sit � sit�1 (11)

which is of course identical to the net change in international lending in the
foreign country, or borrowing by the home country, after adjusting for borrowing
costs.

2.2 Equilibrium

An equilibrium in our model is given by a vector of allocations { cit; lit; xit;
kit; yit; sit}1t=0 , i = H;F and a vector of prices fwit; rkit; Rtg1t=0 , i = H;F
such that given a state of the economy summarized by fkit�1; sit�1g1t=0 , i =
H;F , and exogenous shocks to productivity and cost of lending {Ait; �itg1t=0 ,
i = H;F , the allocations and the prices solve (1) the representative household�s
utility maximization problem (summarized in (1) to (5)) and (2) the �rm�s pro�t
maximization problem (summarized in (6) and (7)) , (3) the world resource
constraint is satis�ed (summarized in (8)) , and (4) the bond market clearing
condition is satis�ed (summarized in (9)).
Note that balanced growth in our model assumes that the long run rate of

technological progress, denoted in our model by 
, in the two countries are iden-
tical.

3 Model Predictions

Ex-ante we have two equally sized countries, H and F that are symmetric in
every respect. Ex-post we allow them to vary with respect to productivity, Ait
and bond trading costs �it. Taking the U.S. as the home country, and the "rest
of the world" as the foreign country, we make the reasonable assumption that
the U.S. and the "rest of the world" are equally sized, since U.S. GDP is about
1/3 of world GDP.

3.1 Parameters

The utility function is assumed to be quasi-linear (often referred to as GHH
after Greenwood, Hercowitz and Hu¤man (1988) ) where:
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u(cit; lit) =

�
cit �  

v l
v
it(1 + 
)

t
�1��

1� � (12)

The GHH preferences are widely used in the international macroeconomics
literature (see Mendoza (2006)) as it better �ts certain international business
cycle facts as compared to Cobb-Douglas preferences.
The production function has a labor-augmenting Cobb-Douglas form:

F (Ait; kit�1; lit) = k�iit�1
�
Aitlit(1 + 
)

t
�1��i (13)

The key parameters are summarized in Table 1. We choose the share of
capital to be 33% of GDP in both countries yielding �i = :33; i 2 fH; Fg. Cap-
ital is assumed to depreciate at an annual rate of 10% so that �i = 0:10; i 2 fH;
Fg: These parameters are taken from Backus, Kehoe and Kydland (1992). We
assume � = 2: The long term growth rate of technological progress or 
 is taken
as 2%, and the steady state rate of interest is taken as 6%. Further, assuming
that in the steady state, households in both countries choose to allocate 33% of
their time to work (from Backus, Kehoe and Kydland (1992), and normalizing
the steady state output to be 1, we calculate  = 3:95, given v = 1:6 (from
Mendoza (2006)).

�it embodies intangibles like information about domestic and international
policies regarding a country�s access to world �nancial markets. We back out
the steady state value of �it from the budget constraint, and the �rst order
conditions of the model, shown below. To do this, we need steady state values
of the capital output ki

yi
ratio, and the net lending to output ratio �si

yi
. The

capital output ratio is taken as the average long run capital to output ratio
of the U.S. economy. The net lending (or U.S. borrowing) to output ratio is
estimated to match the average ratio of net current account balances of the
U.S. to its output, over the period 1980 to 2003 This yields the net lending
to output ratio of :012 or gross lending to output ratio si

yi
of .61: Given these

parameters, the steady state �i is calculated to be :0127. Given our steady
state capital output ratio, we calculate �i = :99. The quadratic adjustment
cost depends on two parameters, � and &: As in the literature, we assume that
in the steady state, the adjustment cost is zero. We can ensure this by setting
& = :02 to match the long term growth rate of the US economy. Note that in
the literature where no balanced growth is assumed, & is set to 1. We measure
� to be :01 to match the volatility of investment in the US.
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3.2 Qualitative Results

3.2.1 Solution Algorithm

Given the functional speci�cations, the necessary �rst order conditions of our
model for country i 2 fH; Fg are given by:�

cit �
 

v
lvit

���
� �it = 0 (14)

(1� �)yit �  lvit = 0 (15)0B@ �it+1

�
� yit+1kit+1

+ 1� �i + �
2 (1 + 
)

2
�
kit+1
kit

�2
� �

2 &

�
� (1+
)�

�i
�it

�
�(1 + 
) kit

kit�1
� �&

�
= 0

1CA (16)

�it+1Rt+1 �
(1 + 
)

�

�i
�it (1 + �it) = 0 (17)

where �it�
t
i(1 + 
)t(1��) is the shadow price of consumption; and the vari-

ables are detrended by their long term growth rates. Equation (14) and (15)
are standard. Equation (14) equates the marginal utility of consumption to
its shadow price, and Equation (15) equates the marginal rate of substitution
between consumption and leisure to the marginal product of labor. Note that
under quasi-linear (or GHH) preferences, the marginal rate of substitution be-
tween consumption and leisure is independent of consumption, making labor
choice immune to wealth e¤ects. Equation (16) and (17) are the intertemporal
conditions for investment in capital, and for international net lending. For our
analysis, we assume that government expenditure is exogenous. The steady-
state share of government expenditure is taken as 20% (the average for the
period 1980 to 2003).
We solve our model using the technique of log-linearization. To that end, we

�rst need to specify the stochastic processes underlying our exogenous variables.
The stochastic processes are vector autoregressive processes of order one and

are given by: 266666664

eAHteAFte�Hte�FtegHtegFt

377777775
= P

266666664

eAHt�1eAFt�1e�Ht�1e�Ft�1egHt�1egFt�1

377777775
+

26666664
e�AHte�AFte��Hte��Fte�gHte�gFt

37777775 (18)

where eAit, and egit i 2 fH; Fgdenote the log deviation of productivity and
government expenditures from their steady state. e�it; i 2 fH; Fg denotes the
deviation of the cost of bond trading from its steady state. Epsilon or the
error terms capture the shocks. For our numerical analysis, we assume that
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government expenditures are uncorrelated across the two countries, and with
other variables. We estimate the parameters driving government expenditures
from our data on U.S. government spending, and report the parameters inTable
2. P is a 6x6 matrix that summarizes the parameters underlying the stochastic
process. The innovations are serially independent, multivariate normal random
variables. The variance-covariance matrix of the innovations is summarized by
another 6x6 matrix that we call Q: We initially assume no contemporaneous
correlation of the innovations in the two countries6 .
For our analysis, we take the parameters determining the evolution of pro-

ductivity from Kehoe and Perri (2002). While we have backed out the steady-
state value of �it; the cost of international lending, the stochastic process driving
�it over time is unknown. To this end, we make two assumptions regarding the
evolution of �it : (1) �it is not correlated with Ait; and (2) �it between countries
are not correlated.
Given that �i captures policy-related and other external e¤ects on the cost

of lending and the purchase of bonds, we believe that these assumptions are
realistic. As for the persistence of the initial shock to �it, we experiment with
a very high (:91); as well as very low persistence (:5): In addition, we assume
that the variance of �i is low.
In any period t; given the state of the economy summarized by the vector

fkit�1; sit�1gi=H;F ; and the realization of the exogenous shocks summarized by
the vector fAit; �it; gitgi=H;F ; the numerical solution to our model expresses the
endogenous control and state variables as functions of the state and the exoge-
nous variables, where the coe¢ cients of the functions depend on the parameters
underlying the stochastic processes de�ned in (18).

3.2.2 Impulse responses

Before carrying out the quantitative exercises, that is, apply our model to the
actual data, we examine the qualitative properties of our model by performing
impulse response exercises. As mentioned, our research is motivated by observed
changes in the U.S. and the "rest of the world" current accounts between the
1980s and today.
There are two important trends: (1) during the 1980s, productivity growth

in the "rest of the world", particularly in the European countries, and in Japan
exceeded productivity growth in the U.S., but the trend has reversed since the
1990s; and (2) the 1980s and the 1990s were also periods of gradual �nancial
liberalization in the European countries, in Japan, and particularly in East Asia.
In our model, we assume that country F or foreign is the "rest of the world",
and country H or home is the U.S.

6We could not detect any statistically signi�cant correlation between our calculated "for-
eign" (European Union and Japan; and EU, Japan and emerging Asia respectively) and
"home" (U.S.) TFPs. Despite this lack of correlation in the productivity shocks between the
two regions, as a robustness check of our basic results presented in the paper, we performed
impulse response analysis, imposing some spillover of shocks between the regions (contempo-
raneous correlation of shocks of 0.05). None of the impulse responses were a¤ected.
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While tracing the impulse responses, we are interested in the impact of three
events: (1) a 1% positive shock to the productivity of the home country (AH);
(2) a 1% negative shock to the productivity of the foreign country (AF ) and
(3) a 1% reduction in the cost international lending, or of international bond
purchases, measured by a 1% decrease in �F :
We are primarily interested in the impact of these three shocks on the current

account of the U.S. that is, of the home country H. Note that according to
Equation (10), the amount of borrowing in any period determines the current
account, with an increase in bond purchases by country F increasing the current
account de�cit of country H:
Therefore for our impulse responses, we chart the e¤ect of shocks on US

borrowing. We also trace the impact on real macroeconomic aggregates like
output and consumption per capita.
In addition to concerns about ballooning current account de�cits in the U.S.,

researchers have tried to reconcile the high U.S. current account de�cits with
the low levels of the global real interest rate. Typically, we would expect that
the excess of investment over saving (the current account de�cit) in the U.S.
would lead to higher global real interest rates. However, in reality, U.S. real
interest rates have fallen from about 4.5 percent in 2000 to about 1.8 percent
in 2005.
We plot the transition dynamics of our model in Figures (2-A) to (2-

C). Output in the home country increases under all three shocks. A fall in
productivity in rest of the world lowers investment incentives in the foreign
country leading to capital �ows to the home country or the U.S., and an increase
in investment and output in the U.S. A similar e¤ect occurs when productivity
in the home country increases. This attracts foreign capital �ows into the U.S.
market, and increases the in�ow of funds to the U.S., thereby worsening the
current account de�cit.
A fall in the "rest of the world" (synonymous with �nancial liberalization in

our model) sharply raises home (U.S.) output. A decline in the cost of lending
makes it easier for foreign investors to invest in the U.S., thereby increasing
capital in�ows to the U.S., and the U.S. current account de�cit expands sharply.
Our impulse responses also show increased consumption in the home country,

thus supporting the conclusions reached by Mendoza, Quadrini and Rios-Rull
(2006) that �nancial globalization has welfare enhancing e¤ects for the borrower.
As for interest rate implications, shocks to productivities imply an increase

in global real interest rates, which is at odds with the data. However, we do
�nd that a 1% decline in �Ft; the cost of lending, generates a decline in global
interest rates, along with an increase in the �ow of funds to the home country
(U.S.). This helps reconcile why global real rates have fallen, despite an increase
in U.S. international borrowing. Increased �nancial liberalization in the "rest of
the world" raised the supply of funds, and despite higher productivity growth
in the U.S., lowered global interest rates.
One of our aims in this extended version was to improve our model�s perfor-

mance with respect to the data. If we compare the impulse responses traced here
with that of Chakraborty and Dekle (2008a), the addition of adjustment costs

11



to capital to our model increases the magnitude of the response of U.S. bor-
rowing, but lowers the response of real macroeconomic aggregates to �nancial
liberalization, which is closer to the data..
Below, we perform a quantitative exercise to see if given the paths of home

and foreign total factor productivity (TFP) shocks, we can explain the path of
the U.S. current account. We show that TFP shocks alone cannot explain U.S.
current account de�cits. Another factor, say changes in the ease of investing in
U.S. assets, is necessary to explain the evolution of U.S. current account imbal-
ances. We also show that including adjustment costs to capital, and wasteful
government spending can help explain why U.S. per capita output growth has
been so low, despite the increased access to global funds.

4 Quantitative Application to United States and
Rest of the World

In bringing our stylized two-country model to the data, we need to de�ne what
the "rest of the world" stands for. In our two country model, country H or home
represents the U.S. For country F or the foreign country representing the rest of
the world, we consider two alternatives: (1) the "rest of the world" comprises of
the EU-15 and Japan, and (2) the "rest of the world" comprises of the EU-15,
Japan and emerging Asia, particularly China. Especially since the late 1990s,
Asia (except Japan) has emerged as a major global player in world �nancial
markets, not only because of rapid growth, but also because of the relaxation
of capital out�ow controls, and the purchase of U.S. bonds as foreign exchange
reserves in emerging Asia, especially in China.
Using the two country model developed above, we try to match the current

accounts and the GDPs per capita of the home country (U.S.) from 1980 to
2003. We show that while di¤erences in TFP shocks do a good job of explaining
the U.S. current account de�cits in the late 1980s and the early 1990s, they do
a poor job in explaining the U.S. current account de�cits later on, particularly
since 2000.
What is required for our model to explain the U.S. current account is for

�nancial frictions to behave in a non-monotonic fashion. That is, the ease of
investing in the U.S. has to start declining from about 1985 to about 1996,
and then rise from 1997 to 2000, and then sharply decline. The decline in
�nancial frictions starting in 1985 corresponds to the �nancial liberalization in
Europe and Japan, including the "Big Bang" reforms at the start of Japan�s
"bubble economy." As domestic stock and land prices rose, Japan used the rising
domestic asset prices to borrow, and invest in the U.S. In other words, the rise
in domestic asset prices mitigated the �nancing constraints of Japanese �rms,
enabling them to lend to the U.S.
The increase in our measure of �nancial frictions from 1997 to 2000 is re-

lated to the Asian �nancial and Japanese banking crisis, limiting the ability of
emerging Asian countries and Japan to lend to the U.S. We show that except
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for the Asian �nancial crisis years from 1997 to 2000, the decline in �nancing
frictions (�F ) from 1985 to 2003 is close to monotonic.
Although with non-monotonic �nancing frictions, we are able to describe

the changes in the U.S. current account, we are still unable to account for
the slow growth in U.S. per capita GDP, even in our extended model, with
capital adjustment costs and "wasteful" government spending. The growth in
per capita GDP simulated by our extended model considerably overshoots the
actual growth in GDP per capita in the U.S. That is, given the rapid in�ow of
capital into the U.S., U.S. per capita GDP between 1985 and 1991, and between
2001 and 2003 should have been growing much faster than what is observed in
the data.

4.1 The Data

The data are described in detail in the Data Appendix, We assume that the two
regions, home and foreign, are equal sized in the steady-state, which we take to
be 1980, but the two regions can subsequently diverge in size. As mentioned,
for the foreign country representing the "rest of the world," we take two sets
of countries, 1) Japan and the EU-15, and 2) Japan, the EU-15, and emerging
Asia. In our analysis, TFP is measured as a Solow residual where:

Ait =
yit

k�iit�1 (lit(1 + 
)
t)
1��i (19)

To calculate TFP, we �rst must calculate yit; lit; and kit�1 for our two sets
of countries that we take as the "rest of the world." As described in the Data
Appendix, we construct the aggregate variables for the "rest of the world" by
taking a weighted sum of each corresponding variable. For example, as for
the GDP per capita yit of the home country, we take the weighted sum of the
GDPs per capita of each of the EU-15 countries and Japan, where the weight
for country i is the share of country i�s GDP in the sum of the EU-15+Japan�s
GDPs. Since the inclusion of emerging Asia changes the set of countries and
the associated weights, the estimated TFPs are di¤erent for the two sets of
countries.
Thus calculated, we interpret changes in Ait as the deviation of TFP from its

steady state, where in the steady state, global TFP is assumed to grow at 2%.7

Figure 3 depicts our estimated A0its. The average TFP growth rates during
our four subperiods are summarized in Table 3. The �rst subperiod (1980 to
1986) shows productivity growth in the EU-15 and Japan growing at :84% above
trend on average, while that in the U.S. grows at :14% below trend. Similarly,

7Following Choi, Mark, and Sul (2008), we also experimented with other de-trending pro-
cedures, including the HP-�lter. We �nd that using alternative measures of long term trend
growth rate like 1.5% or 2.15% do not alter our results. Nelson Mark pointed out that the re-
sults might be sensitive to HP-�ltering. We �nd that while the pattern of TFP shocks changes
with HP-�ltering, the e¤ects of the HP-�ltered TFP shocks on the U.S. current account and
other macroeconomic aggregates are essentially the same as the e¤ects of our constant de-
trended TFP shocks (results available upon request from the authors).
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during the next subperiod (1986 to 1991), productivity grows at :79% below
trend in the U.S., and :87% above trend in the EU-15 and Japan. This pattern
changes during the third subperiod (1991 to 2000), when productivity in the
EU-15 and Japan grows 1:35% below trend, while U.S. productivity grows :02%
above trend. Productivity in the foreign country slightly improves in the last
period (2000 to 2003), with TFP still growing slightly below trend at ( �:56%):
In the home country (U.S.), productivity growth sharply picks up, with TFP
growing at :62% above trend during 2000-2003.
These TFP growth patterns change when we include emerging Asia in our

set of countries in the "rest of the world," especially during the early 1980s, and
during the 2000-2003 period. In contrast to the previous case when only the
EU-15 and Japan are in the foreign country, adding emerging Asia results in
TFP growing at :24% below trend during 1980 to 1986. Since the mid-1980s,
foreign country TFP growth including emerging Asia follows a cyclical pattern,
growing above trend during the late 1980s, before declining below trend during
the 1990s. It is remarkable that between 2000 and 2003, when emerging Asia is
included in the foreign country, TFP growth is 3.9 percent, far above trend.
These patterns in the "rest of the world" and U.S. TFP growth suggest

that if current accounts were a¤ected by TFP growth alone, then in the 1980s
and since 2000, U.S. investors should be lending to the "rest of the world." We
therefore should see a decline in the U.S. current account de�cit in the 1980s and
since 2000, when in fact the U.S. current account de�cit rose. Thus, some other
factor than di¤erences in the home and foreign country TFPs must be a¤ecting
the U.S. current account. We attribute this factor to changes in the ease of
buying U.S. �nancial assets, or �nancial liberalization in the foreign country.

4.2 Quantitative experiments

We conduct our experiments when the "rest of the world" includes the EU-
15, Japan, and emerging Asia. We feed in the calculated annual changes in
TFP in the foreign (EU-15 and Japan), and in the home (the U.S.) countries,
assuming no change in �nancial liberalization. The results for the U.S. current
account are shown in Figure 4. For the sake of comparison, we also depict
the predicted current account share from our earlier model (Chakraborty and
Dekle, 2008a). The earlier model, which we call "Basic," has no government
sector and capital adjusts instantaneosly. Introducting capital adjustment in
our "Extended" model presented here allows for richer dynamics.
On the whole, the current account of the U.S. has been in de�cit and the

de�cit increases from 1:36% of GDP during the 1980s to 4:35% of GDP between
2000 to 2003. Except for the 1980s, when our model predicts a U.S. current
account surplus, the predictions from our model match up well with the data.
In the 1980s, our model predicts a current account surplus, because TFP growth
in the EU-15 and in Japan are high, while that in the U.S. is low, which should
result in a �ow of funds from the U.S. to the "rest of the world," when in fact,
the opposite happened. Note that the results for the current account are almost
identical for the basic and extended models.
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The �t of our model improves somewhat between 1995 and 1999, as the
fall in TFP growth below trend in the "rest of the world" is higher. This nar-
rowing of the negative TFP growth di¤erential with the U.S. means that the
model-simulated U.S. current account de�cit increases between 1991 and 1999,
corresponding more closely with the data. However, between 2000 and 2003,
the �t of the model deteriorates, as the positive gap in the TFP growth dif-
ferential between the "rest of the world" and the U.S. widens. Now given the
very rapid TFP growth above trend in the foreign country (mainly China), the
model predicts a current account surplus in the U.S., when we actually have
a U.S. current account de�cit. Our quantitative results are robust to di¤erent
levels of persistence in the productivity shocks. We raised the persistence from
our benchmark (0.95) to a random walk (1.0), and also lowered it to a seri-
ally uncorrelated process, but the simulated U.S. current account changed very
little8 .

4.2.1 The pattern in �F

As noted above, with or without emerging Asia in the "rest of the world", our
model misses much of the action in the evolution of the U.S. current account
when we assume no change in global �nancial integration. We thus conduct the
following counterfactual experiment: What would be the pattern in the �nancial
liberalization in the "rest of the world", �F ; if we are to match the evolution
of the U.S. current account? Does this derived pattern accord with the actual
�nancial liberation that has taken place?
The principle behind this accounting exercise is related to the Business Cy-

cle Accounting (BCA) methodology suggested by Cole and Ohanian (2004),
and Chari, Kehoe and McGrattan (2007). The BCA starts with the premise
that large classes of general equilibrium models are numerically equivalent to a
prototype growth model with wedges, where wedges distort the �rst order con-
ditions, thus keeping the economy from reaching the �rst best outcome. BCA
involves measuring these wedges, given the data and then evaluating the impor-
tance of each wedge by feeding them one by one and in various combinations
in the model to see which wedge best accounts for the data, while keeping in
mind that feeding in all wedges jointly would account exactly for the data (by
construction).
As mentioned, �F or the cost of trading international assets, is intended

to capture frictions in �nancial markets that include, but is not restricted to
regulations, and the �nancial openness of country F: Thus, by its very nature,
it is a broad concept of increased openness in �nancial markets for which we do
not have an exact equivalent in the data.
Methodologically, we feed in TFP into our model and then extract the time

path of �F relying on the principle that TFP and �F jointly would exactly
account for the evolution of the current account. The �rst step in constructing
�F requires that we start with an initial guess of the stochastic process driving

8For the sake of brevity, we do not present the results of assuming a random walk process
here.
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the evolution of �F : Our initial guess is the same as in previous experiments
(outlined in matrices P and Q):We then iterate until our model predictions best
match the data. To save space, we will only report the results of the extended
model, since the pattern of the extracted �F in the extended model is almost
identical to the pattern of �F in the basic model without capital adjustment
costs and the government.
As mentioned, we also try to capture the patterns in U.S. output per capita.

In general, both the basic and extended models overpredict the growth in U.S.
per capita output (Figure 5), although the overprediction is much less for the
extended model. This is because in the extended model, government spending
is assumed to be wasteful, and part of the capital in�ows from abroad is used as
government spending, rather than as physical investment. The introduction of
adjustment costs to physical investment also tends to lower per capita output
growth.

Is the pattern in �F plausible? First, note that �F starts to fall sharply
from 1985 until 1991, and then stabilizes until about 1996. The decline in
�F starting in 1985 corresponds to the �nancial liberalization that took place
in Japan and in the United Kingdom in the mid-1980s. In both countries,
entry into the commercial banking, insurance, and securities businesses were
liberalized. Banks, insurance companies, and securities �rms were allowed to
lend to more sectors, including to foreigners (Dekle, 1998). Starting in 1996, �F
increases until 2000, corresponding to the Asian �nancial crisis, where collateral
values of governments and �nancial institutions in emerging Asia were damaged,
leading to a deterioration of lending to the U.S. Also, during this time, Japan
was in the midst of its banking crisis, and Japanese bank lending to the U.S.
deteriorated (Dekle and Kletzer, 2006).
The sharp decline in �F starting in 2000 corresponds to the purchases of

U.S. assets, particularly U.S. government bonds, by the Japanese and emerging
Asian, especially Chinese, governments, to prevent their local currencies from
appreciating. This change in Asian foreign exchange reserve behavior, particu-
larly by emerging market governments is captured by the sharp decline in �F
from 2000. In our model, any change that makes it easier for the rest of the
world to buy U.S. assets is represented by a fall in �F even if this change in
buying U.S. assets is facilitated entirely by the foreign government.
Figures 6-A and 6-B compare our derived measure of the cost of inter-

national lending (6-A) with an index of �nancial openness using the raw data
provided by Chinn and Ito (2005)(6-B). Chinn and Ito�s measure does not cor-
respond directly to ours, since their measure also captures the liberalization of
both inward and outward investment. For example, for Thailand, the Chinn
and Ito measure captures how easy it is for foreigners to invest in Thailand; as
well as how easy it is for Thai residents to invest abroad. Our derived measure
of the decline in the cost of international lending only captures the ease of in-
vesting in the home (U.S.) country. In our model, the cost to U.S. residents of
investing in the foreign country, �H ; is assumed to be constant.
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In addition, while the Chinn and Ito measure is calculated from a careful
reading of changes in regulations that made it easier for the "rest of the world"
to invest in the U.S., that is, a de jure measure, ours is a de facto measure that
captures the actual net capital �ows from the "rest of the world" to the U.S.,
exclusive of the productivity shocks in the two countries.
Despite these di¤erences, the pattern in our measure corresponds with Chinn

and Ito�s, especially between 1985 and 1994, when �F or cost of bond trading in
our model is falling (or it is becoming easier to invest in U.S. �nancial markets),
and the Chinn and Ito measure is rising (indicating increased �nancial open-
ness). The Chinn and Ito �nancial openness measure declines from 1996 to 2000,
which corresponds to a rise in our �F , which, as mentioned, is related to the
Asian �nancial crisis. However, from 2000 to 2003, the two measure drift apart;
while �F falls sharply, the Chinn-Ito index shows less openness. The Chinn and
Ito index may be capturing the capital controls instituted by many emerging
markets after the Asian currency crisis, while our �F , which focuses on capital
out�ows, cannot capture such capital in�ow controls. For the entire period 1980
to 2003, the correlation coe¢ cient between �F and the Chinn-Ito measure at
�0:41 has the right sign; the two measures are found to be cointegrated by the
Johansen test (with a trend and intercept term).

5 Conclusion

We show that a standard, equilibrium macroeconomic model, augmented to
capture changes in �nancial liberalization in the "rest of the world," empirically
explains well, the evolution of the U.S. current account from 1980 to 2003. Our
results are robust to the inclusion of permanent (random-walk) productivity
shocks. Using our procedure, we derive a series for the cost of buying U.S. assets
by foreigners, and compare it with other measures of �nancial liberalization in
the literature. Our series also matches up well with distinct, identi�able episodes
in international �nancial liberalization.
We show that the introduction of capital adjustment shocks and "wasteful"

government spending explains partly the slow output growth in the US economy.
However the predicted per capita output growth in the model is much higher
than actual per capita output growth in the data for the U.S.

References

[1] Baxter, Marianne and Crucini, Mario J, 1995. "Business Cycles and the
Asset Structure of Foreign Trade," International Economic Review, vol.
36(4), pages 821-54, November

[2] Bernanke, Benjamin, Gertler, Mark, and Gilchrist, Simon, 1995, "The Fi-
nancial Accelerator and the Flight to Quality," Review of Economics and
Statistics, June.

17



[3] Backus, David K, Kehoe, Patrick J and Kydland, Finn E, 1992. "Inter-
national Real Business Cycles," Journal of Political Economy, vol. 100(4),
pages 745-75, August.

[4] Caballero, Ricardo, Farhi, Emmanuel and Gourinchas, Pierre-Olivier, 2006,
"An Equilibrium Model of �Global Imbalances�and Low Interest Rates,"
NBER Working Paper 11996, January 2006.

[5] Cavallo, Michele and Tille, Cédric, 2006, "Could Capital Gains Smooth a
Current Account Rebalancing?," Federal Reserve Bank of San Francisco
Working Paper 2006-03, January 2006

[6] Chadha, Bankim, 2006, "Feast or Famine," Deutsche Bank Research, May.

[7] Chakraborty, Suparna, and Dekle, Robert, 2008a, "Can Productivity
Shocks Explain the U.S. Current Account?," mimeographed, Baruch Col-
lege and USC.

[8] Chari V.V., Kehoe, Patrick J. and McGrattan Ellen R., 2007. "Business
Cycle Accounting," Econometrica, vol. 75(3), pages 781-836, 05.

[9] Chinn, Menzie and Ito, Hiro, 2005, "Current Account Balances, Financial
Development and Institutions: Assaying the World Savings Glut," October
2005

[10] Choi, Horag, Mark, Nelson, and Choi, Donggyu, 2008, "Endogenous Dis-
counting, the World Saving Glut, and the U.S. Current Account," Journal
of International Economics, 75, pp.30-53.

[11] Cole, Harold L., and Lee Ohanian, 2002, �The U.S. and U.K. Great De-
pressions through the Lens of Neoclassical Growth Theory,�American Eco-
nomic Review 92 (2), 28-32.

[12] Cole, Harold L., and Lee Ohanian, 2004, �New Deal Policies and the Persis-
tence of the Great Depression: A General Equilibrium Analysis,�Journal
of Political Economy 112 (4), 779-816.

[13] Dekle, R., 1998, "Financial Market Implications of the Japanese �Big Bang�
Reforms," Journal of Asian Economics, 8, 237-249.

[14] Dekle, R. and Kletzer, Ken, 2003, "The Japanese Banking Crisis and Eco-
nomic Growth: Theoretical and Empirical Implications of Deposit Guar-
antees and Weak Financial Regulation," Journal of Japanese and Interna-
tional Economies, 18.

[15] Dekle Robert and Vandenbroucke, Guillaume, 2006, "A Quantitative
Analysis of China�s Structural Transformation," IEPR Working Papers
06.51, Institute of Economic Policy Research (IEPR).

[16] Dekle, Robert, Eaton, Jonathan, and Kortum, Samuel, 2006, "Unbalanced
Trade," American Economic Review, May.

18



[17] Devereux, Michael and Lahiri, Amartya, 2006, "Global Current Account
Adjustment: a Decomposition," Proceedings, Federal Reserve Bank of San
Francisco, June.

[18] Dooley, M., Folkerts-Landau, D. and P. Garber, 2004, "The Revived Bret-
ton Woods System: The E¤ect of Periphery Information and Reserve
Management on Interest Rates and Exchange Rates in Center Countries,"
NBER Working Paper, 10332.

[19] Engle, C. and J. Rogers, 2006, "The U.S. Current Account De�cit and the
Expected Share of World Output," Journal of Monetary Economics, 53,
1065-95.

[20] Faruqee, Hamid, Laxton, Douglas, Muir, Dirk and Pesenti, Paolo, 2005,
"Smooth Landing or Crash? Model-based scenarios of global current ac-
count rebalancing," paper presented at the NBER conference on G-7 Cur-
rent Account Imbalances: Sustainability and Adjustment, Newport, June
1-2, 2005

[21] Greenwood, Jeremy, Hercowitz, Zvi, and Hu¤man, Gregory W., 1988. "In-
vestment, Capacity Utilization and the Real Business Cycle" American
Economic Review, June

[22] Hunt, Benjamin and Rebucci, Alessandro, 2005, "The U.S. Dollar and the
Trade De�cit: What Accounts for the Late 1990s?,�International Finance,
vol. 8(3), pages 299-434.

[23] IMF, 2005, World Economic Outlook.

[24] Kehoe, Patrick J. and Perri, Fabrizio, 2002, "International Business Cycles
with Endogenous Incomplete Markets," Econometrica, Econometric Soci-
ety, vol. 70(3), pages 907-928, May.

[25] Mendoza, Enrique G, 2006, �Sudden Stops� in an Equilibrium Business
Cycle Model with Credit Constraints: A Fisherian De�ation of Tobin�s q.�
Manuscript, University of Maryland.

[26] Mendoza, Enrique G , Quadrini, Vincenzo and Ríos-Rull, José-Víctor, 2007.
"Financial Integration, Financial Deepness and Global Imbalances," CEPR
Discussion Papers 6149, C.E.P.R. Discussion Papers

19



DATA APPENDIX

The world in our model is made up of two regions: the United States (referred
to as " hom e") and the EU-15 and Japan; or the EU-15, Japan and emerging
Asia referred to as "foreign:" The emerging Asian region comprises of China,
Hong Kong, Indonesia, Malaysia, Philippines, Singapore, South Korea, Taiwan
and Thailand.
For our calculations, we need data on national income, employment, hours

worked, population, capital stock, and the current accounts. The national in-
come accounts data along with the data on population, employment and hours
worked is calculated from the "Total Economy Database" and the "Industry
Growth Accounting Database" that is maintained by the University of Gronin-
gen at the Growth and Development Center. The data on the capital stock is
not available from the above dataset; and we collect it from the Kiel Institute
database on capital stocks in the OECD countries. The data for China is from
Dekle and Vandenbroucke (2006) and for Korea, capital data for some of the
latter years are available from Korea Statistical Yearbooks. We use annualized
data for the period 1980 to 2003. Given below is a description of the variables
used and how they are constructed from our annualized data.

yit : The per capita output in the U.S. is calculated as aggregate GDP divided
by the population. For the home country per capita output, we consider the
weighted aggregate output of the EU-15 and Japan; and the EU-15, Japan and
emerging Asia, where the weights are calculated as the share of a country�s GDP
in the aggregate GDP of "the rest of the world" (ROW). The population of the
home country is similarly calculated as the weighted average of the population
of countries constituting our ROW, where the weights are calculated as the
population of the constituent country divided by the aggregate population of
the ROW. The output data is expressed in our dataset in millions of 1990 US
dollars.

kit�1
yit

: The capital output ratio for the home country is calculated as the
share of the weighted capital stock to weighted output, where the weights are
measured as before as the share of the variable of the constituent country to the
aggregate of the ROW

lit : Labor is calculated as:

lit =
Eit
Nit

� Hit

(50 � 100)
where:
Eit
Nit

: Weighted employment to weighted population ratio for home and ag-
gregate employment to aggregate population ratio for the U.S.

Hit

(50�100) : Weighted average of annual hours worked to total hours, where
total hours is assumed to be 50 hours per week and there are 100 work-weeks.
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For the U.S., instead of weighted hours, we just take the annualized hours
worked.

git : Per capita government expenditure. For our analysis, we need the time
series of government expenditure from the U.S. that we collect from the U.S.
Bureau of Economic Analysis. We arrive at the per capita �gures by dividing
aggregate government expenditures by the population.

current account share : Along with output, we try to match the current
account share in output in the U.S.; where the data comes from Bureau of
Economic Analysis. The current account balance is collected from the Bureau
of Economic Analysis (BEA) that is in millions of dollars. To get the share of
the current account balance in output, we divide the current account balance by
GDP. The current account balance data of the U.S. with individual countries is
limited, in particular data for emerging Asia including China are not available
before 1999.

weights : To get the weights of the countries that comprise our rest of
the world group, we take the GDP �gures of individual countries from the
Groningen data center which is expressed in millions of 1990 US$ (converted
at Geary Khamis PPPs). The Geary-Khamis conversion method is popular in
current international comparative studies as it has some desirable properties.
The weights are then constructed by dividing the total GDP of each constituent
country by the aggregate GDP of the group where the group comprises of EU-15
and Japan; and the EU-15, Japan along with emerging Asia.

index of financial openness : The index of �nancial openness was created
by Chinn and Ito (2005)9 as a proxy for international �nancial market liber-
alization. They compiled an index of the degree of capital account openness
for 163 countries from 1970 to 2004. The index is calculated on the bases of
dummy variables that codify the restrictions on cross-border �nancial transac-
tions reported in the Annual Report on Exchange Arrangements and Exchange
Restrictions (AREAER) from the IMF. The dummy variables re�ect the four
major categories on the restrictions on external accounts: presence of multiple
exchange rates; restrictions on current account transactions; restrictions on
capital account transactions; and requirements for �rms to surrender a fraction
of export proceeds. The index is the �rst standardized principal component of
these four variables and it takes higher values for countries that are more open
to cross-border capital transactions. For example, the U.S. that is calculated to
be the most open economy in terms of �nancial openness has an index value of
2:602508 in Chinn and Ito (2005) estimates.

For our measure of �nancial openness (Figure 6), we take the index from
Chinn and Ito (2005) for the group of countries that form our rest of the world,
namely, EU-15, Japan, China and the rest of emerging Asia. We then calculate

9The data is downloadable from http://www.ssc.wisc.edu/~mchinn/kaopen_2005.xls.
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the weighted average of the index where the weights are given by the share of
an individual country�s GDP, in the aggregate GDP of the group.
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TABLE 2: STOCHASTIC PROCESS OF EXOGENOUS SHOCKS

P =

0BBBBBB@
:95 0 0 0 0 0
0 :95 0 0 0 0
0 0 :91 0 0 0
0 0 0 :91 0 0
0 0 0 0 :98 0
0 0 0 0 0 :98

1CCCCCCA

Q =

0BBBBBB@
:007^2 0 0 0 0 0
0 :007^2 0 0 0 0
0 0 :002^2 0 0 0
0 0 0 :002^2
0 0 0 0 :02 0
0 0 0 0 0 :02

1CCCCCCA
Note: We assume the shocks to be uncorrelated across countries and with each

other.
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TABLE 3: GROWTH RATE OF PRODUCTIVITY

Foreign Foreign Home
(EU15+Japan) (EU15+Japan+Asia) (US)

1980 : 1986 :84% �:24% �:14%
(1:21) (3:06) (2:53)

1986 : 1991 :87% :15% �:79%
(1:64) (1:57) (:88)

1991 : 2000 �1:35% �1:18% :02%
(1:41) (1:88) (1:41)

2000 : 2003 �:56% 3:88% :62%
(:23) (3:67) (1:5)

Note: Change in TFP measured as 4Ait

Ait
where Ait is measured as a Solow Resid-

ual. "Foreign" includes EU-15 and Japan or EU-15, Japan along with emerging Asia
while "Home" represents the U.S. For each sub-period, we provide the average growth
rate of Ait; and the standard deviations are in brackets.
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FIGURE 2-A: IMPULSE RESPONSES TO A 1% POSITIVE SHOCK
TO HOME PRODUCTIVITY, AH
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Note: VARIABLE DESCRIPTION
The variables of interest are borrowings by the home country, borrowH (or equiv-

alently lending by the foreign country); the real interest rate on international lending,
Real interst; consumption of the representative agents of the home country that is
the recipient of international funds, consH; and the output of the home country or
outputH.
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FIGURE 2-B: IMPULSE RESPONSES TO A 1% NEGATIVE
SHOCK TO FOREIGN PRODUCTIVITY, AF
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Note: VARIABLE DESCRIPTION
The variables of interest are borrowings by the home country, borrowH (or equiv-

alently lending by the foreign country); the real interest rate on international lending,
Real interst; consumption of the representative agents of the home country that is
the recipient of international funds, consH; and the output of the home country or
outputH.
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FIGURE 2-C: IMPULSE RESPONSES TO A 1% NEGATIVE
SHOCK TO COST OF INTERNATIONAL LENDING, �F
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Note: VARIABLE DESCRIPTION
The variables of interest are borrowings by the home country, borrowH (or equiv-

alently lending by the foreign country); the real interest rate on international lending,
Real interst; consumption of the representative agents of the home country that is
the recipient of international funds, consH; and the output of the home country or
outputH.
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