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ABSTRACT

What are the factors behind differences in cyclical behavior of portfolio flows
across countries? How important are growth rate productivity shocks, as opposed to level
productivity shocks, in understanding those differences? Do the productivity changes in
the nontradable goods sector matter for external positions of countries? Newly advanced
solution techniques facilitate the simultaneous examination of general equilibrium
dynamics and international portfolio flows. This dissertation presents a review of these
techniques and uses them to answer above questions.

Chapter 1 presents a literature review of the recent research in international
macroeconomics and finance. The review focuses on the work that uses new solution
techniques to incorporate portfolio choice problems into international macroeconomics
models. Major subjects reviewed are divided into three main categories: (a) international
risk sharing and portfolio diversification, (b) international portfolio flows, and (c)

valuation effects.



Chapter 2 studies the cyclicality of portfolio flows under the presence of
productivity growth rate shocks. Productivity growth rate shocks successfully replicate
countercyclical net equity outflows and procyclical bond inflows for advanced countries,
which could not be captured in a model with only level productivity shocks. Similarly,
for an emerging market economy, the model with growth shocks generates
countercyclical net equity inflows and procyclical bond inflows in accordance with data.
Following a growth rate shock, home agents experience a decrease both in equity inflows
and outflows on impact. Inflows decrease due to sales of home equity to realize capital
gains and outflows decrease due to initial dissaving to finance increases in consumption
and investment. Equity inflows increase later, as home dividends rise. Equity outflows
pick up also as wealthier home agents increase purchases of foreign assets to hedge
against home productivity shocks.

Chapter 3 examines the valuation effects of various macroeconomic shocks on
external wealth in a two-country four-good model of the world economy. Of the shocks
considered, transitory shocks to the nontradable goods sector produce the strongly
countercyclical current account deficit and offsetting valuation effects observed in U.S.
most closely. Transitory shocks to nontradable goods sector generate valuation effects
that move inversely with the current account. An increase in supply of nontradable goods
increases home demand for both nontradable and tradable goods. Home country tries to
smooth consumption by increasing borrowing and running a current account deficit. In
the meanwhile, country experiences positive valuation effects stemming from a decline in

relative price of home equity, which reduces the value of home’s foreign liabilities.
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INTRODUCTION

This dissertation consists of three essays in international macroeconomics. While
the first chapter presents a literature review of the recent research in international
macroeconomics and finance, the last two chapters study the effects of productivity
shocks on portfolio flows and external accounts of countries.

While the stylized theoretical models offer essential insights regarding interna-
tional financial markets and the external investment positions of countries, new em-
pirical evidence inspired and challenged researchers to develop a more sophisticated
set of tools to examine the interaction between international financial markets with
the real economy. Work on both empirical and theoretical grounds has achieved
remarkable progress. Increased availability of data led to detailed analysis of the
evolution of external positions, and the movement and composition of portfolio flows.
Theoretical models of international portfolio choice analyses have evolved from limited
asset structure and financial market settings they featured.

Previous studies of international macroeconomics were bounded by complete mar-
kets assumption, which suppressed the role of international financial markets and net
foreign asset dynamics. The analyses were focused on equilibrium portfolio holdings,
as they were not capable of producing current account and portfolio flow dynamics.
Studies with incomplete financial markets were also restricted in the menu of finan-
cial assets they employed. Additionally, those models had to feature a certain set of

assumptions about preference and technology parameters to guarantee a closed form



solution.

Today, there is a class of richer models that are not constrained by these fea-
tures and can offer more realistic representation of current international financial
trends. For example, Devereux and Sutherland (2008), Devereux and Sutherland
(2010a), Evans and Hnatkovska (2007), Tille and Van Wincoop (2010) and Pavlova
and Rigobon (2010b) are some of the proposed methods to incorporate full-fledged
portfolio choice problems into conventional dynamic stochastic general equilibrium
models of international finance and macroeconomics. The advancement of these com-
putational solution techniques allowed researchers to gain additional insight into many
existing questions and puzzles in the field and also to launch new venues of study.
This chapter presents a review of the recent theoretical literature that uses the newly
developed tools in investigating main topics related to external financial positions and
portfolio flows of countries within a two-country dynamic stochastic general equilib-
rium framework. Central topics to this literature include portfolio flows, international
risk sharing and portfolio diversification and external valuation effects.

Chapter 2 contributes to understanding the distinct characteristics of advanced
and emerging market economy portfolio flows. Direction and cyclicality of portfo-
lio flows exhibit significant deviations across different groups of countries. There
are differences at times, even between G-7 countries and other advanced countries.
What could be the factors behind such deviations across countries? In particular,

what are the determinants of portfolio flows between emerging market and advanced



economies? Aguiar and Gopinath (2007) suggested that varying composition and
predominance of productivity level and growth rate shocks help understand the dif-
ferences between emerging market and advanced economies business cycles. They
were successful in replicating the observed strong countercyclicality of net exports for
emerging market economies and acyclicality of net exports for advanced economies
simply by modifying the persistence and volatilities of these two types of productivity
shocks across the countries according to the data. Broner and Rigobon (2006) also at-
tributed the volatile behavior of emerging market economy capital flows to relatively
more persistent shocks experienced in these countries.

This chapter aims at exploring the significance of the differentiation between level
productivity and productivity growth rate shocks in replicating the observed dis-
tinct cyclical behavior of equity and debt flows across advanced and emerging market
economies. I solve a two-country, single good model of the world economy with capital
accumulation and endogenous labor choice. The model features an explicit portfolio
choice problem in both countries, which makes it possible to study not only the net
capital flows, but also debt and equity outflows and inflows separately.

I find that growth rate shocks significantly alter the predictions of the standard
model for moments of capital flows. My results suggest that inclusion of growth rate
shocks contribute in generating the observed countercyclical net equity outflows in ad-
vanced countries and countercyclical net equity inflows in emerging market economies.

The model also captures procyclical bond inflows in both groups of countries, as in



data. The main mechanism driving these results is the difference in the optimal ac-
tions of agents and firms between each shock. A temporary expansion in output leaves
relative consumption profile roughly unchanged and results in a one-time investment
boom. The increase in domestic absorption is limited as the output increase is only
temporary. Transitory shock causes a decline in equity inflows and bond inflows as
well as an increase in equity outflows. This result suggests that the country experi-
ences initial repatriation of foreign holdings of its equity to realize the capital gains
and the windfall is saved by purchasing foreign equity.

When the shock is to the productivity growth rate, on the other hand, households
shift their consumption profile up and investment exhibits a prolonged boom. In this
case, the country experiences a decline in all equity inflows, equity outflows and bond
inflows. The change in the direction of equity outflows is due to the dissaving of
home households to finance the increase in consumption and investment. Following
the initial impact, both equity inflows and outflows experience a surge. Equity inflows
increase due to the higher future stream of home dividends with higher expected future
productivity. Equity outflows increase as home households enjoy the attractive hedge
provided by the foreign equity.

Chapter 3 analyzes the link between macroeconomic shocks and the current ac-
count in an open economy macro model in an attempt to identify the shocks that
yield the strongly countercyclical current account and offsetting valuation effects, as

observed in the U.S. since the 1990’s. Of the shocks considered, transitory shocks to



the nontradable goods sector fit the U.S. pattern most closely. The importance of
changes in labor productivity in the nontradable sector to the total productivity of the
country is documented. For example, Guerrieri, Henderson, and Kim (2005) present
a thorough assessment of sectoral breakdown of 1990’s U.S. labor productivity from
alternative data sources and claim that all measurements confirm the significance of
the advancement of labor productivity in the nontradable sector during the expan-
sion in that decade. Productivity changes in nontradable goods sector are also known
to impact external accounts of countries. Cova, Pisani, Batini, and Rebucci (2008)
show that productivity developments in advanced countries and specifically the pro-
ductivity increase in the nontradable sector in U.S. are the main factors behind the
worsening U.S. trade balance since 1998.

The analysis features a two-country, four-good open economy macroeconomic
model. FEach country is endowed with a time-varying supply of tradable and non-
tradable goods. Households like to consume “baskets” of domestic and foreign trad-
able goods, as well as domestic nontradable goods. Following Hnatkovska (2010),
households view nontradable goods and tradable baskets as complements, but they
view home and foreign tradable goods as substitutes within the tradable baskets.
Loosely speaking, U.S. households like to consume houses and furniture together, but
they choose between U.S.-manufactured and foreign-manufactured furniture based on
price. When the prices of home and foreign tradable goods are the same, households

tilt their consumption towards domestic tradable goods (consumption home bias).



Crucially, financial markets are incomplete. Households in both countries trade eq-
uity claims to the two tradable endowments, but they cannot trade claims to the
nontradable endowments. This arrangements leads to nonzero capital flows and time
variation in the relative welfare of each country.

Three types of country-specific shocks are considered: transitory shocks to the
tradable endowment, transitory shocks to the nontradable endowment, and trend
shocks that affect both endowments. The transitory shocks are persistent but tem-
porary (AR(1)), while the trend shocks are permanent. In the model, a positive
trend shock generates a current account deficit. Together with the specification for
preferences, trend shocks yield another desirable feature: equity home bias. In par-
ticular, in the long run, households hold more than half of their financial wealth in
the domestic equity. In response to a positive, transitory shock to its tradable good
endowment, the home country runs a current account surplus and experiences large
negative valuation effects. In response to a positive, transitory shock to its nontrad-
able good endowment, the home country runs a current account deficit. At the same
time, the home country experiences a positive valuation effect that partially (but not
completely) offsets the deficit. Therefore, transitory shock to the nontradable goods
endowment closely matches the U.S. data. The intuition for these results is as follows.
Home tradable and nontradable goods are complements, so an increase in the supply
of nontradable goods (“nontradables”) increases home’s demand for home tradable

goods (“tradables”). Because this demand is relatively inelastic, the price of home



tradables must rise a lot, increasing home’s desired consumption expenditures. As a
result, home households smooth consumption by borrowing. In the model, the only
vehicle for saving and borrowing is via foreigners, so the home country runs a current
account deficit. The offsetting positive valuation effect stems from a small decline
in the relative price of the home equity, which reduces the value of home’s foreign

liabilities.



Chapter 1

A Literature Review of Recent
Research in International

Macroeconomics and Finance

1.1 Introduction

While the stylized theoretical models offer essential insights regarding international
financial markets and the external investment positions of countries, new empirical
evidence inspired and challenged researchers to develop a more sophisticated set of
tools to examine the interaction between international financial markets with the real
economy. Work on both empirical and theoretical grounds has achieved remarkable

progress. Increased availability of data led to detailed analysis of the evolution of



external positions, and the movement and composition of portfolio lows. Theoreti-
cal models of international portfolio choice analyses have evolved from limited asset
structure and financial market settings they featured.

Previous studies of international macroeconomics were bounded by complete mar-
kets assumption, which suppressed the role of international financial markets and net
foreign asset dynamics. The analyses were focused on equilibrium portfolio holdings,
as they were not capable of producing current account and portfolio flow dynamics.
Studies with incomplete financial markets were also restricted in the menu of finan-
cial assets they employed. Additionally, those models had to feature a certain set of
assumptions about preference and technology parameters to guarantee a closed form
solution.

Today, there is a class of richer models that are not constrained by these fea-
tures and can offer more realistic representation of current international financial
trends. For example, Devereux and Sutherland (2008), Devereux and Sutherland
(2010a), Evans and Hnatkovska (2007), Tille and Van Wincoop (2010) and Pavlova
and Rigobon (2010b) are some of the proposed methods to incorporate full-fledged
portfolio choice problems into conventional dynamic stochastic general equilibrium
models of international finance and macroeconomics.

The advancement of these computational solution techniques allowed researchers
to gain additional insight into many existing questions and puzzles in the field and also

to launch new venues of study. This chapter presents a review of the recent theoretical



literature that uses the newly developed tools in investigating main topics related
to external financial positions and portfolio flows of countries within a two-country
dynamic stochastic general equilibrium framework. Central topics to this literature
include portfolio flows, international risk sharing and portfolio diversification and
external valuation effects.

French and Poterba (1991) put forth empirical evidence that suggests that the
portfolio composition of many industrialized countries is biased towards domestic eq-
uity. This evidence contradicts with predictions of the standard portfolio models.
There had been intensive research efforts to explain and examine this phenomenon of
equity home bias puzzle. The main strand of this literature argues that the consump-
tion home bias is the primary reason for the observed equity home bias; however,
they vary in the ways they impose consumption home bias in their models. Cole and
Obstfeld (1991), and Kollmann (2006) assume consumption home bias in preferences
and study its implications on equity portfolio in two-country endowment economy
models. Heathcote and Perri (2008) and Coeurdacier, Kollmann, and Martin (2010)
analyze the local input bias in investment spending in models with capital accumu-
lation. The financial asset structure in Coeurdacier, Kollmann, and Martin (2010)
features a wider range of assets. Transportation costs in goods trade are also pro-
posed as a reason for consumption home bias, and its implications on equity home
bias are examined by Uppal (1993) and Obstfeld and Rogoff (2000). Their findings

are at odds with each other. Coeurdacier (2009) supports Uppal (1993) and argues
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that the results of models with trade costs are sensitive to preference parameters. A
significant and growing research in this subject investigates the presence of a non-
tradable goods sector, which is considered an extreme form of home consumption
bias. Stockman and Dellas (1989), Collard, Dellas, Diba, and Stockman (2007) and
Hnatkovska (2010) argue that existence of non-traded goods help reproduce portfolio
home bias. Baxter, Jermann, and King (1998), and Coeurdacier (2009) claim that
this result stems from sensitive nature of these models to preference and technology
parameters.

Studying the effects of non-tradable labor income risk on international risk-sharing
and portfolio composition has been another research venue. Primary work within this
strand of literature includes Baxter and Jermann (1997) and Heathcote and Perri
(2008). The attractiveness of the domestic equity depends on the correlation between
labor income and dividend income, and thus the extent of insurance the domestic
equity provides against labor income risk. When dividend and labor incomes are
negatively correlated, labor income risk plays an important role in explaining home
bias in equity portfolio. Within this literature, there is a dichotomy in terms of
interpreting the results of these models. Baxter and Jermann (1997) argue that labor
income risk causes deeper home bias, whereas Heathcote and Perri (2008) argue that
it is the reason of home bias.

Another strand of literature uses exogenous shocks in producing the wealth effects

that are exhibited due to missing insurance markets. In most of the (international)
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macroeconomics literature, productivity shocks are considered to be the main drivers
of business cycles. However, recent research started using other sources of uncertainty
within the class of business cycle models to induce market incompleteness. Pavlova
and Rigobon (2010a) study the influence of demand shocks on asset prices and portfo-
lio holdings. In addition to demand shocks, redistributive shocks to shares of capital
and labor income and investment efficiency shocks are also found to have interest-
ing implications for external positions and international relative price dynamics that
could not be produced by supply shocks. Coeurdacier, Kollmann, and Martin (2007),
and Coeurdacier, Kollmann, and Martin (2010) are examples of such work.

The full-fledged analyses of international portfolio flows have blossomed after the
advancement of new solution techniques of international macro and finance models
with endogenous portfolio choice problem in a rich class of assets. Tille and Van Win-
coop (2010) study the dynamics of equity flows. Coeurdacier and Gourinchas (2008)
and Coeurdacier, Kollmann, and Martin (2010) emphasize the importance of nomi-
nal bonds and how bonds alter predictions of the models for equity flows. Evans and
Hnatkovska (2005) provide an excellent benchmark in understanding the dynamics of
portfolio flows in the presence of nontradable goods sector. The authors focus on the
properties of capital flows in an incomplete markets setting and investigate dynamics
and determinants of capital flows under various asset structures.

External valuation effects literature is one of the new venues being researched.

Due to the increase in the volume of gross external assets and liabilities of countries,
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current account alone doesn’t accurately reflect the net foreign asset position of coun-
tries. This strand of literature highlights the importance of capital gains and losses
accrue on gross holdings of external assets and liabilities and endeavors to quantify
the effects of valuation channel on the evolution of net foreign assets. Empirical work
in this area initially surpassed theoretical work. Theoretical work caught up only
after the advancement of frameworks that allow a rich class of financial assets and
time-varying portfolio flows. Devereux and Sutherland (2010b), Ghironi, Lee, and
Rebucci (2009) and Pavlova and Rigobon (2010a) are some of the leading research
in this area. Nguyen (2010) examines valuation effects under shocks to productivity
level and growth rate.

The remainder of this chapter discusses these areas in more detail and is organized
as follows. Section 1.2 documents the departure of the literature from narrow models
with complete markets and limited asset menus to models with incomplete markets
and many assets. Section 1.3 reviews the recent solution methods proposed to inte-
grate potfolio choice analysis to dynamic stochastic general equilibrium framework
of international macro models. Section 1.4 reviews studies about international risk
sharing and composition of equilibrium portfolio holdings of countries. Section 1.5
reports main findings of recent work with rich classes of financial assets on deter-
minants and dynamics of portfolio flows. Section 1.6 covers studies about valuation

effects. Section 1.7 concludes.
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1.2 Asset Market Structure in International Macro

Models

Early theoretical models of international portfolio choice analyses are limited in the
asset structure and financial market settings they feature. Most models assume com-
plete financial markets and models with incomplete financial markets are restricted
by a set of assumptions about preference and technology parameters to guarantee a
closed form solution. Although these models offer essential insights, they produce
international business cycle statistics that are at odds with empirical evidence and
they don’t provide the grounds for the analysis of international financial flows.

When agents have access to markets for a complete set of contingent claims, they
are able to insure themselves at every possible state of the economy. Equilibrium
conditions under this assumption imply that marginal utility of consumption across
different states is proportional to ratio of prices of the state contingent Arrow-Debreu
securities. In a two-country model, this condition implies that the intertemporal
marginal rate of substitution across countries are equal. However, this prediction is
at odds with the empirical evidence of less-than-perfect cross-country consumption
correlations. This anomaly is called ‘consumption correlation puzzle’ or ‘quantity
puzzle’.

The conflicting predictions of the real business cycle models due to complete mar-

kets assumption have triggered examination of the role of market incompleteness in
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explaining those anomalies. Kollmann (1996) argues that market incompleteness is
essential in getting more realistic predictions. A two-country one-good real business
cycle model with international trade in only risk-free bonds predicts less closely cor-
related consumption across countries by eliminating perfect risk pooling. Once the
international risk sharing is limited, the effects of idiosyncratic income shocks could
only partially be mitigated by the trading in bonds. Baxter and Crucini (1995) com-
pare the predictions of a similar model to the predictions of a complete asset markets
model and a model of financial autarky. They report that the predictions from the
restricted asset market setting are very similar to the predictions of the standard
complete market setting only when the productivity process is trend-stationary. The
main reason for this difference between the two asset structures is the diverse wealth
effects generated when the shocks are permanent. In response to a positive produc-
tivity shock, output, consumption and investment all increase, regardless of the asset
structure. However, when the shock is permanent, the response of labor supply is
sensitive to the menu of available assets. Wealth effects cause labor supply to decline
in the bond-only economy since the value of all domestically owned assets increase,
whereas the opposite happens in complete markets economy.

Backus, Kehoe, and Kydland (1994) investigate a two-good framework with im-
perfect substitution, and state that the risk sharing condition attained due to com-
plete markets assumption implies perfect correlation between marginal utilities of

consumption and real exchange rate between the two countries. Data, on the other
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hand, implies no or negative correlation between consumption and real exchange rate.
This anomaly is called ‘consumption real exchange rate anomaly’. Cole and Obst-
feld (1991) examine and reject the role of market incompleteness in reaching this
result. They argue that, in two-good models, terms-of-trade act as a substitute for
risk sharing and it dampens the wealth effects associated with productivity shocks.
Therefore, it is possible that consumption under financial autarky is identical to the
one under complete markets. Corsetti, Dedola, and Leduc (2008), on the other hand,
claim that with incomplete markets, productivity shocks produce large uninsurable
wealth effects, depending on the value of trade elasticity and persistence of the shock.
With low trade elasticity or highly persistence shocks, the increase in demand due
to wealth effects surpasses the increase in supply, crowding out the external demand
and causing a terms-of-trade and real exchange rate appreciation, as seen in the data.

Early models of international macroeconomics with complete asset markets have
also been criticized for ignoring the role of net foreign asset dynamics in transmission
of shocks across countries. Ghironi (2006) investigates the significance of asset market
structure and reviews its implications on the net foreign asset dynamics in transmis-
sion of shocks. He documents that models that assume unit elasticity of substitution
between home and foreign goods and zero initial net foreign assets miss significant
dynamics, even if the shock is not permanent. When the elasticity of substitution is
not different than one, both market settings produce similar results, which is similar

to findings of Baxter and Crucini (1995) in their single-good model. However, when
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this assumption is relaxed, terms-of-trade movements and current account dynamics

generate substantive differences between the two settings.

1.3 Solution Methods

The incomplete markets setting is usually de-emphasized due to computational dif-
ficulties when using local solution methods that are accurate only around a station-
ary path. With incomplete asset market models, the steady state depends on the
country’s initial net foreign asset position. In deterministic models, the standard
assumption that the subjective discount rate equals the (average) real interest rate
implies a constant consumption profile. However, in stochastic models, future income
is uncertain and financial assets don’t insure against all states of the world. There-
fore, the standard assumption fails and the marginal utility of consumption follows
a martingale process, which converges only if net foreign assets converge to infin-
ity. Equilibrium dynamics possess a random walk component and transitory shocks
have long-run effects on the state of the economy. The random walk property of the
dynamics implies that the unconditional second moments of variables such as asset
holdings and consumption are infinite.

A framework that integrates dynamics of economy general equilibrium with port-
folio dynamics is vital in the analysis of transmission of financial shocks, portfolio
flows, portfolio composition and international risk sharing. There are, however, two

technical issues associated with incorporating portfolio choice to dynamic stochastic
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general equilibrium models. Since the non-stochastic asset equilibrium conditions im-
ply equal of rate of returns for different assets, equilibrium portfolio allocations cannot
be pinned down. This is called the portfolio indeterminacy problem. Therefore, this
natural approximation point is no longer available for local perturbation techniques.
Similarly, the expected returns of different assets from first-order approximation of
the equilibrium conditions are also identical and this impedes computation of the
time-varying portfolio allocations. Financial assets differ from each other in their
risk characteristics, but these second-order characteristics are not reflected in non-
stochastic steady state (zero-order) conditions and first-order approximations (due to
certainty equivalence).

Devereux and Sutherland (2008) and Tille and Van Wincoop (2010) propose sim-
ilar solution methods that involve local approximation methods to study portfolio
flows in a general equilibrium setting with incomplete asset markets. Devereux and
Sutherland (2008) dissect the solution process into two steps. In their approach,
the first step involves computing steady state portfolio allocation by approximating
the portfolio equilibrium conditions to the second-order and the non-portfolio (macro
economy) equilibrium conditions to the first-order. First-order non-portfolio condi-
tions of the model depend only on the steady state portfolio. Steady state portfolio
shows up in the budget constraint of the household together with first-order excess
returns. This expression is an i.i.d. process with zero conditional mean, which dis-

appears in the non-stochastic equilibrium computations. In the second step, which
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is elaborated in the companion paper Devereux and Sutherland (2010a), they ap-
proximate portfolio equilibrium conditions to the third-order and the non-portfolio
equilibrium conditions to the second-order to solve for the time varying portfolio asset
values.

Evans and Hnatkovska (2007) present a numerical approach that relies on a combi-
nation of perturbation and continuous time approximation techniques. They resolve
the portfolio indeterminacy problem by using the continuous time approximations
similar to that of Campbell, Chan, and Viceira (2003), which do not require the
existence of a unique portfolio allocation in the non-stochastic steady state. They
solve the model around an initial wealth distribution to prevent nonstationary wealth
effects. Pavlova and Rigobon (2010b) use an exact solution approach within continu-
ous time framework. They solve a two-country two-good endowment economy model
with log-linear preferences and with demand shocks. They use a partial equilibrium
portfolio choice solution method by Cuoco and He (1994) and embed it in a general

equilibrium international macro model.

1.4 International Risk Sharing and Portfolio Di-

versification

Lucas (1982) is one of the early works that study the equilibrium portfolio results

of a frictionless two-country one-good endowment model. The model features inter-
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national trade in claims on endowments. Although Arrow-Debreu securities are not
assumed, logarithmic utility function and the absence of labor income risk renders
the asset markets effectively complete. The model predicts that portfolio holdings are
perfectly diversified, such that each agent holds one half of the claims to home and
foreign endowment. Full diversification is an immediate prediction of a frictionless
standard international macro model. This prediction of Lucas (1982), however, is at
odds with empirical evidence of equity home bias presented by French and Poterba
(1991). Despite the increased global capital mobility and financial integration, coun-
tries continue to hold a greater fraction of their wealth in domestic assets.

There has been vast amount of efforts to replicate this pervasive observation. A
significant part of the literature attributes the low level of observed diversification to
consumption home bias. Consumption home bias is the empirical observation that
domestic households consume more of the domestic goods relative to foreign goods.
One way of imposing consumption home bias to the models is through asymmetric
preferences. Assigning an elasticity of substitution between home and foreign goods
that is less than unitary induces consumption demand bias towards the domestic
good. Cole and Obstfeld (1991), for instance, extend Lucas (1982) to a two-good
framework with imperfect substitutability between tradable goods. They show that
changes in the relative endowments cause corresponding changes in the relative prices
of the goods, which facilitates perfect risk sharing through goods trade and justifies

low portfolio diversification. However, their results are sensitive to elasticity of sub-
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stitution between home and foreign goods. Within the more recent models of equity
home bias with endogenous portfolio choice problem, Kollmann (2006) suggests that
a two-country two-good endowment economy model with consumption home bias
in preferences could replicate home bias in portfolio equity. The resulting portfo-
lio allocation depends on constant relative risk aversion (CRRA) preferences and an
elasticity of substitution between domestic and foreign tradable goods that is within
a narrow range strictly below unity.

Heathcote and Perri (2008) also argue that the low levels of diversification ob-
served in the data are consistent with perfect risk sharing and that a frictionless
two-country two-good model with international equity trade could reproduce the ob-
served portfolio composition (home bias in equity). They use a two-country two-good
model of production economy with international trade in home and foreign equities.
The model features log utility and unit elasticity of substitution between goods to get
a closed form expression to equilibrium portfolio. There is local input bias in invest-
ment, which, along with capital accumulation, drives the equity home bias implication
of their model. When risk aversion and elasticity of substitution are unity, relative
consumption between the countries is constant, while the relative labor income is per-
fectly negatively correlated with relative dividends. Therefore local domestic equity
is a good hedge for the labor income risk.

Coeurdacier, Kollmann, and Martin (2010) argue that the result in Heathcote

and Perri (2008) is driven by the negative covariance between the wages and the div-
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idends conditional on the terms-of-trade, which is empirically wrong. They study a
two-country two-good production economy model with international trade in goods,
equities and own currency denominated bonds. Investment spending uses both home
and foreign inputs, as in Heathcote and Perri (2008), with bias in domestic inputs.
The resulting equity home bias in the in the steady state equilibrium portfolio is inde-
pendent of the preference parameters and persistence of shocks and their correlation.
The local bias in inputs is the main mechanism that drives this result. However, the
steady state equilibrium bond portfolio depends on the preference parameters and
risk aversion. When the substitution elasticity between the goods is low, the country
has negative holdings of own bond and positive holdings of the foreign bond. When
the elasticity is high, the country has positive holdings of the domestic bond and
negative holdings of the foreign bond. Any increase in terms-of-trade creates positive
wealth effects and risk sharing motive dictates sales of home bonds and purchases of
foreign bonds in response to the positive wealth effects. The elasticity of substitution
determines the effect of the change in output on the terms-of-trade by varying the
degree of change in domestic demand for the home good.

The equity home bias literature also questions the importance of frictions in inter-
national trade of goods as an explanation of low international diversification. Obstfeld
and Rogoff (2000) argue that costs to trade in international goods markets could ex-
plain most of the established puzzles in international finance. Uppal (1993), on the

other hand, argues this outcome hinges on preference parameters and could only be
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produced if the representative household’s relative risk aversion is less than unity.
He assumes perfect substitutability between home and foreign goods and concludes
that although trade costs yield consumption bias towards domestic goods, they don’t
imply bias towards domestic assets. Coeurdacier (2009) studies the impact of trade
costs within a dynamic stochastic general equilibrium endowment economy model
with portfolio choice, using Devereux and Sutherland (2008) technique. His find-
ings support Uppal (1993). When the home output is high, due to the trade cost,
home consumption rises along with it. This results in home households purchasing
foreign assets to hedge against the home supply shocks. Therefore, although trade
costs produce home bias in consumption, they fail to produce home bias in the equity
portfolio. He emphasizes that this outcome depends on the risk aversion coefficient
and the implied covariance between home equity returns and the home real exchange
rate. More risk averse investors demand a high paying asset when the real exchange
rate appreciates, which implies home bias in equities. Although this covariance is
influenced by the size of the trade cost, for reasonable values, the model produces
negative covariance between home equity return and real exchange rate, and thus
foreign equity bias.

A significant and growing research in this subject investigates the presence of the
nontradable goods sector, which is considered an extreme form of home consumption
bias. Stockman and Dellas (1989) analyze the implications of consumption home bias

on equity home bias using a two-country four-good endowment economy model absent

23



bias in preferences. They find that with separable utility between tradable and non-
tradable goods consumption, optimal portfolio imposes full ownership of nontradable
goods stream and a fully diversified ownership of claims on tradable goods endow-
ments. The presence of nontradable goods yields home bias, which increases in the
consumption of the nontradable good. Collard, Dellas, Diba, and Stockman (2007)
support this finding by extending Stockman and Dellas (1989) to a more general
model with non-separable utility and imperfect substitution between tradable and
nontradable goods consumption and more than unitary elasticity between the two
country tradable goods. They find consistent theoretical evidence that tradable good
consumption bias in preferences together with nontradable goods sector yields equity
home bias.

Baxter, Jermann, and King (1998), on the other hand, model a general equilib-
rium, two-period exchange economy in which tradable goods are perfect substitutes.
They argue that although equity holdings in the nontradable goods are home bi-
ased, it is not sufficient to make the total portfolio exhibit home bias. This result
is similar to Coeurdacier (2009), who assumes that claims on tradable and nontrad-
able goods endowments shouldn’t be separated, since all tradable goods production
has a certain level of nontradable element. Therefore, home equity represents claims
on the aggregate output. He argues that, most of the opposite results depend on
the complementarity between tradable and the nontradable goods, which yields the

contradictory positive correlation between home equity return and real exchange rate.
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One of the recent works that studies the implications of presence of nontradable
goods on international diversification is Hnatkovska (2010). The model is richer than
existing models as it features capital accumulation and incomplete asset markets. The
author employs a two-country four-good model of the world economy. The incom-
plete asset market setting is induced by restricting international trade in nontradable
good producing firms’ equities. Household preferences are such that tradable and
nontradable goods are complements and home and foreign tradable goods are imper-
fect substitutes. A positive supply shock in nontradable goods sector increases both
nontradable and tradable goods consumption. Since the home tradable goods supply
is unchanged and home and foreign tradable goods are not perfect substitutes, the
increase in consumption of tradable goods gives rise to an increase in the relative
price of home tradable goods, which in turn increases the value of home equity pay-
outs. Thus, in the presence of nontradable goods, households are more inclined to
accumulate domestic assets.

Nontradable labor income risk has been one of the main features of the models
that study equity home bias. However, whether it produces home equity bias or for-
eign equity bias is still a debate. One of the influential works in this area is that
of Baxter and Jermann (1997). They study a two-country one-good framework with
capital formation. They point out that a production function with constant factor
shares implies perfectly correlated returns to physical and human capital within a

country. Therefore, hedging labor income risk requires negative holdings of the do-
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mestic equity. In addition, since factor returns are only weakly correlated across
countries, diversification incentive dictates an even shorter position in the domestic
asset. Thus, they claim that introducing labor choice to the standard model makes
observed home bias even more puzzling. Heathcote and Perri (2008) argue when
risk aversion and elasticity of substitution are unity, relative consumption between
the countries is constant, while the relative labor income is perfectly negatively cor-
related with relative dividends. Therefore the local equity is a good hedge for the
labor income risk. Jermann (2002) solves a multi-country model using the method
from Baxter, Jermann, and King (1998). He similarly emphasizes that nontradable
human labor income makes the foreign asset a more attractive hedge and that non-
separable preferences over consumption and leisure help alleviate this incentive to
an extent. The substitutability between consumption and leisure ensures that when
labor supply is high, due to the decrease in production of "home-made" goods such
as child-care and cleaning, the household ends up increasing market consumption.
Therefore, consumption-leisure substitutability helps create some home bias in opti-
mal portfolio. The hedging motive due to labor income risk is sensitive to alternative
sources of uncertainty. Coeurdacier, Kollmann, and Martin (2007) argue that the
non-diversifiable labor income risk doesn’t affect the portfolio position as in the ex-
isting literature, when redistributive shocks are present. Those shocks weaken the
correlation between equity returns and wage income and they are hedged by holding

local equity. They also emphasize that the class of financial assets considered also
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affects the results. In a model with local good denominated bonds, equity home bias
is not determined by the correlation of equity return and wage income.

A new emerging strand of literature deviates from the standard practice of study-
ing productivity or supply side shocks as the main sources of uncertainty and resorts
to a variety of other shocks in explaining the equity home bias. These additional
shocks induce market incompleteness. This approach is favored over eliminating as-
sets to mimic missing insurance markets by studies that intend to explore rich classes
of assets. Demand shocks in particular, among others, are included as their effect on
terms-of-trade yields a desired (negative) covariance between equity returns and real
exchange rate.

Coeurdacier, Kollmann, and Martin (2007) point that supply shocks generate
capital gains on external assets simultaneously with real exchange rate appreciation.
However, in practice, industrialized countries experience capital loss when the real
exchange rate appreciates. As a result, they argue that, one has to start considering
other shocks as determinants of country business cycles in order to obtain realistic
predictions. They use a two-country two-good endowment model with international
trade in claims on home and foreign goods along with home and foreign good de-
nominated bonds. They assume consumption home bias in preferences. There are
three sources of uncertainty in the model. Supply shocks, redistributive shocks and
demand shocks. The ability of a supply shock to create equity home bias depends on

the change it would produce in equity return, which depends on the elasticity of sub-
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stitution between home and foreign goods. A negative supply shock to the home good
endowment causes a real exchange rate appreciation and terms-of-trade improvement.
If the substitution elasticity is less than unity, then the return on home equity would
rise and home equity would be an attractive hedge for home supply shocks. On the
other hand, if the elasticity is greater than one, then the return on home equity is
lower than the return on foreign equity, which makes the foreign equity an appropriate
hedge. However, this yields an unrealistic positive correlation between relative equity
returns and terms-of-trade. They argue that the additional two shocks break this
link. A redistributive shock increases dividends of domestic firms while decreasing
the domestic labor income, which could be hedged by holding home equity. Demand
shocks have a direct effect on the real exchange rate through changes in preferences
or in quality and number of varieties of goods. Demand shocks are hedged by using
bonds.

Coeurdacier, Kollmann, and Martin (2010) analyzes the effects of investment effi-
ciency shocks in addition to productivity shocks, with local input bias in investment
spending. A positive investment shock raises output and, on impact, improves terms-
of-trade due to increased demand for the home good. A positive productivity shock
also raises the output, but it deteriorates the terms-of-trade. When both productivity
and investment efficiency shocks are introduced, the model predicts countercyclical
change in net foreign assets, equity purchases and bond purchases. Change in net

foreign equity purchases are procyclical because local equity is a good hedge for local
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labor income risk.

1.5 International Portfolio Flows

Portfolio choice was mostly absent from general equilibrium models of international
macroeconomics. Either a risk-free bond is traded or complete financial markets are
assumed. Therefore, these models didn’t allow analysis of gross international portfolio
flows. The full-fledged analyses of international portfolio flows have blossomed after
the advancement of new solution techniques that enable the study of rich classes of
assets simultaneously.

Tille and Van Wincoop (2010) document capital flow dynamics in a simple two-
country two-good model of the world economy with international trade in equities
only. They assume home bias in preferences and introduce an iceberg cost to asset
trade to induce market incompleteness. An increase in saving due to a temporary
productivity boost is initially allocated across the two assets according to the steady
state portfolio shares. The simultaneous rise in home equity price increases the value
of existing asset holdings, causing a repatriation of the foreign equity holdings to
purchase home equities in accordance with home equity bias. Therefore, on impact,
the country experiences a decrease both in gross capital inflows and outflows. After
the initial shock, home equity price gradually declines to its steady state level. Asset
market clearing condition also requires that the excess demand in home equity is offset

by a decrease in its expected excess return. Therefore, following the initial shock,
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both country households reallocate their portfolio towards foreign equity, resulting in
positive capital outflows and negative capital inflows.

Tille and Van Wincoop (2010) state that, even though lack of bonds doesn’t alter
their results (due to symmetry of the countries), bonds make up a significant part of
international financial flows. Previous models of international macroeconomics that
assume complete markets or study special cases of efficient risk sharing with equity
trade yield results in which bonds are redundant. Coeurdacier and Gourinchas (2008)
argue that, in models with market incompleteness, due to additional sources of uncer-
tainty, bonds become an important part of equilibrium portfolio allocation. Relative
bond returns are positively correlated with real exchange rate. Therefore, it is op-
timal for households to hold nonzero amounts of bonds to hedge real exchange rate
risk. For example, Coeurdacier, Kollmann, and Martin (2010) study a two-country
two-good model with productivity and investment efficiency shocks and report re-
sults for portfolio flow dynamics. Their model predicts that net bond purchases are
perfectly negatively correlated with net equity purchases, which is close to the em-
pirical evidence for G7 countries. The change in net foreign assets is more volatile
than GDP and is countercyclical. Net foreign equity purchases are procyclical while
net foreign bond purchases are countercyclical. When there is an investment boom
due to increased investment efficiency, dividends fall while wage income rises, causing
a negative covariance between them. Increase in investment efficiency also causes

the real exchange rate to appreciate. When there is an increase in output due to a
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productivity shock, real exchange rate depreciates.

As is the case in equilibrium portfolio literature, the presence of nontradable
goods and the implications of productivity shocks in the nontradable goods sector
has proven to be important for portfolio dynamics, as well. Evans and Hnatkovska
(2005) investigate whether and how the size and volatility of international capital
flows are affected by the degree of financial integration in financial assets markets
in an incomplete markets model with nontradable goods. They study a two-country
model with portfolio choice and evaluate the effects of productivity shocks to tradable
and nontradable goods sectors on international capital flows and financial returns.
Degrees of financial integration are characterized by varying array of financial assets
available under each scenario. Firms issue equities and an international risk-free bond
is available. Under financial autarky, none of the assets are traded internationally,
while under full integration all are traded internationally. Under partial integration,
the only internationally traded asset is the risk-free bond.

In response to a positive shock to the level of productivity, marginal product of
capital increases, which in turn boosts investment. The investment boom implies
an increase in the future stream of dividends, thereby increasing the current price
of the equity of the firm. For holders of equity, capital gains entail an increase in
wealth and a consequent increase in demand for tradable and nontradable goods.
However, the results due to increased demand will be different depending on the

financial integration scenario. Under financial autarky, the increased demand for
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tradable goods is accommodated by the increase in their supply. The increase in
demand for nontradable goods, due to unchanged supply, raises the relative price of
nontradable goods. Since international trade is not an option, the current account
will be zero and the change in the relative price will be more drastic.

When the only available asset is an international risk-free bond (partial integra-
tion), part of the demand for tradable goods is acquired from the foreign country by
selling bonds. As the investment boom dies out, the trade deficit starts shrinking.
After all the foreign debt is paid back, home country lends to foreign households and
the trade balance turns to surplus. This final effect on the trade balance is inter-
preted as the result of consumption smoothing by the households and it is due to the
permanent effects of the temporary shock on the wealth distribution in this class of
models. The effect on the relative price of nontradable goods in this scenario will be
less than the autarky case.

When all the assets are accessible for international trade, the capital gains due
to the increased productivity accrues to both country households and demand for
tradable and nontradable goods in both countries increase. In this scenario, if the
agents take a fully diversified position, the current account stays in balance. Relative
price of nontradable goods increases, but by less compared to the partial integration
case.

If the positive productivity shock hits the nontradable goods sector, the current

account turns negative under partial and full integration, due to the absence of the
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increase in investment; however the magnitude of the deficit is smaller. An increase in
the supply of nontradable goods decreases their relative price and also increases the
demand for tradable goods. In the pure debt financing case, foreign borrowing is used
to finance consumption smoothing. When both equities and bond are traded, foreign
borrowing is used to purchase foreign equities to diversify the financial portfolio. They
claim that, otherwise, bonds are redundant in the full integration case.

They also look at the individual financial asset flows under partial and full inte-
gration cases. In the former, a positive shock to productivity level in tradable goods
sector results in an initial outflow of bonds followed by an inflow of bonds (and bond
holdings settle at a level higher than the initial). When the shock hits the nontradable
goods sector, bond holding turns negative, initially small, and remains so for a longer
duration.

Under the full integration scenario, assuming households start with a fully diver-
sified portfolio (half of wealth in home equities and other half in foreign equities),
the shock doesn’t change the existing portfolio composition and doesn’t induce any
foreign borrowing and lending. The fact that households have a diversified portfolio
doesn’t induce any additional lending or borrowing to smooth consumption. They
follow a so-called buy-and-hold strategy and passively consume their dividends every
period. So the markets are effectively complete under this scenario. On the other
hand, shock to the nontradable goods sector makes the domestic firm equities a better

hedge and thus causes the individual to sell bonds to finance the increase in holdings
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of domestic equity. Thus an outflow of bonds is observed together with accumulation
of own equity. As the shock dies out, an outflow of domestic equity is observed to

finance the still high tradable consumption and to pay back the bond borrowing.

1.6 Valuation Effects

It is documented that, although the net international portfolio flows have been mostly
stable, gross external assets and liabilities have increased dramatically over the last
twenty years. This change implies that there are considerable capital gains and losses
over the gross financial holdings that depend on asset prices, returns and real exchange
rates. Thus, conventional measures of external sustainability could be misleading
because they leave out valuation effects from net foreign asset position analysis. An
unexpected productivity increase in a tradable good sector increases the price of its
equity due to the increase in its dividends. The issuer country, then, incurs a capital
loss on the foreign holdings of the domestic equity. In the meanwhile, depending on
the simultaneous development in the foreign stock market, the country might incur
a loss or gain on its own existing foreign assets. Despite the abundant empirical
evidence, theoretical work on determinants and components of valuation effects had
only begun after the introduction of new techniques to incorporate sophisticated
portfolio choice problems into the dynamic stochastic international macro economy
models.

One of the prominent works in this area is the Devereux and Sutherland (2010b).
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They have a two-country one-good endowment economy model with portfolio choice
in which they analyze the importance and components of valuation effects. Capital
income and labor income are country-specific, stochastic, exogenous processes. Capi-
tal income risk is diversified by trading equities in the international markets and labor
income risk is not directly diversifiable. Equities are the only internationally traded
assets.

The valuation effect is defined as the difference between the change in the net
foreign assets and the current account. Valuation effects are composed of "antici-
pated" and "unanticipated" changes. "Unanticipated" capital gains and losses arise
due to the impact effect of shocks to the excess returns and the portfolio holdings.
These effects are found to be the largest component of the valuation effects and can
be represented by a zero mean i.i.d. process. The magnitude and size of the "unan-
ticipated" effects depend on the steady state portfolio and the first-order behavior
of the excess returns, which is a linear function of the realized values of innovations.
The current account improves immediately in response to a positive shock and the
"unanticipated" valuation effect is positive if foreign country has a positive position
in home equity and it is negative if foreign country has a negative position in home
equity. The volatility of the "unanticipated" valuation effects is an increasing function
of the size of the gross asset position, and persistence and volatility of endowment
shocks.

The degree of home bias in this model depends on the correlation between capital
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and labor income. When there is negative correlation between labor and capital
income, local equity becomes a reasonable hedge for domestic endowment shocks. For
not too persistent shocks, a country with home bias in its equity, experiences small
valuation effects compared to a country with no labor income or with no home bias.
When foreign agents hold a positive position of home equity, home agents experience
a negative valuation effect due to the positive excess return on home equity.
"Anticipated" valuation effects stem from the second-order and third-order changes
in the excess return and the adjustment on the existing portfolio. Second-order ex-
pected excess return is a function of capital income volatility and correlation of capital
and labor income. The expected excess return on home equity is negative if foreign
capital is more volatile and/or if covariance of capital and labor income is relatively
higher for the foreign country. The magnitude of second-order portfolio adjustments
depends on the degree of home bias and on how close the optimal portfolio is to the
full risk sharing portfolio. The greater the degree of home bias and the closer the
model equilibrium is to full risk sharing, the less the portfolio adjustments’ contri-
bution to valuation effects. The third-order valuation effect reduces to time-varying
expected excess returns for the steady state portfolio. When the home country is hit
by a negative capital income shock, expected excess return on home equity is nega-
tive and the home equity holding of the foreign country is positive. Thus, the total
third-order valuation effect is positive, though a very small fraction of GDP.

They conclude that most of the valuation effects result from changes in the ex-
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pected excess returns and the portfolio rebalancing component has a very little con-
tribution. They also analyze a model with imperfect substitutability between home
and foreign goods and with internationally traded bonds. In both cases, the valuation
effects are negatively correlated with the current account, suggesting that, regardless
of the asset structure, valuation effects increase risk sharing across the countries. In
the pure equity trading scenario, most of the variation in valuation effects comes from
changes in the asset prices. In the second scenario with bonds, while the asset prices
are still important, terms-of-trade movements are as important as asset prices. The
effect of dividends remains little under both scenarios.

Ghironi, Lee, and Rebucci (2009) focus on analyzing the valuation effects that
stem from capital gains and losses on the gross foreign assets and liabilities due to
changes in asset prices, which they call the "valuation channel". They study the
valuation channel in a two-country two-good dynamic stochastic general equilibrium
framework with monopolistically competitive firms. The equities of these firms are
traded internationally. Production uses labor as the only input. There are two sources
of risk in the model: productivity shocks and government spending shocks. When
the labor supply is inelastic or when the government spending shocks are absent, the
agents achieve full risk sharing portfolio in the steady state. When both shocks are
present, the asset markets are incomplete.

They decompose the first-order log-approximation of the change in net foreign

assets to its determinants. The portfolio adjustment component is defined as the
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change in net foreign equity holdings, or equivalently as current account, and the
valuation channel is defined as the change in relative equity prices. The parameters
are set such that home agents always hold a positive share of foreign equity in the
steady state. When that is the case, an increase in relative productivity of home
country increases home households’ holdings of foreign equity. An increase in home
government spending, on the other hand, decreases holdings of foreign equity, since it
crowds out home consumption and causes the terms-of-trade to deteriorate, increasing
the foreign demand for home good. The increase in demand for home goods causes
the home labor supply and hence output in the home country to increase, which
renders the home equity a desirable hedge for the foreign households.

The valuation effect is negative in response to an increase in home relative pro-
ductivity, due to the resulting increase in the home firm’s equity price. Meanwhile,
the increase in purchases of foreign assets generates current account surplus. Overall,
the negative valuation effect dampens the positive effect of a current account surplus
on the change in net foreign assets. In response to an increase in government spend-
ing, the decrease in relative home consumption creates a current account deficit. The
negative valuation effect appears upon the impact of the shock, while the valuation
effect is zero in the years after the shock.

The relative price of home equity is an increasing function of home net foreign
assets, and relative productivity, government spending and excess return shocks. The

change in relative equity valuation follows an ARMA(1,1) process in response to
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relative productivity shocks. This is in conflict with Devereux and Sutherland (2010b)
finding that first-order valuation effects (based on excess returns) resemble an i.i.d.
process. The relative price of home equity follows an i.i.d. process in response to fiscal
shocks. This difference between productivity and fiscal shocks stems from relative
consumption and relative dividends’ one-time jump on impact, following the positive
fiscal shock. Relative productivity shocks, on the other hand, have persistent effects
on labor supply choice and output.

They also provide analysis of effects of valuation on macroeconomic dynamics dur-
ing external adjustment. In response to a positive shock to home productivity, the
terms-of-trade worsens. Lower purchasing power and increased demand for domesti-
cally produced goods by foreign households induce domestic households to increase
labor supply, which increases domestic income further. The increased wealth results
in increased purchases of foreign equity. The home country experiences a trade sur-
plus and a decrease in net foreign income from abroad. Overall, the change in net
foreign assets is negative, which implies that the negative valuation effect due to the
increased relative home equity price was the dominant factor, dampening the current
account surplus.

A fiscal shock immediately causes trade deficit and sales of foreign assets. In re-
turn, the home country experiences a one-time and permanent decrease in relative
consumption and increase in relative labor supply. The rise in income causes the rela-

tive price of home equity to increase to a higher long-run level. The resulting negative
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valuation effect together with the trade deficit worsens the net foreign asset position.
In subsequent periods, the valuation effect is zero and all the dynamics resulting
from the change in net foreign assets come from domestic households switching out
of foreign equity and foreign households purchasing home equity.

Their results significantly differ from those of Devereux and Sutherland (2010Db)
in that Ghironi, Lee, and Rebucci (2009) find nonnegligible dynamics caused by the
anticipated portfolio adjustment component. Additionally, the valuation channel in
Devereux and Sutherland (2010b) depends on the dynamics of excess return in first
and higher-orders, whereas in Ghironi, Lee, and Rebucci (2009), the valuation channel
is measured by the change in relative equity prices. Ghironi, Lee, and Rebucci (2009)
argue that, mainly due to this differentiation, they could attribute a considerable role
to portfolio adjustment component of the valuation effects. They conclude that, pro-
ductivity shocks have a constant and non-zero valuation effects on the change in net
foreign assets in the periods following the realization of the shock, while government
spending shocks have a one-time valuation effect on the impact period and the change
in net foreign assets is solely due to portfolio adjustments for the following periods.

Pavlova and Rigobon (2010a) study an endowment economy model with interna-
tional trade in stocks and bonds. They focus on updating the conventional current
account measure with expected and unexpected capital gains to get a more accurate
capital-gains adjusted current account (CGCA, hereafter). Similar to the rest of the

literature, they differentiate and try to identify the expected and unexpected capital
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gains. They use a continuous time endowment economy model with international
trade in equities and a "world" bond. Their analysis is based on exact, closed-form
solution they develop in Pavlova and Rigobon (2010b).

There are two sources of uncertainty in their model: productivity shocks and
demand shocks. A positive productivity shock increases home country dividends and
equity price. Due to the increased supply of the home good, the home terms-of-trade
worsens, which in turn implies an improvement in the foreign country terms-of-trade.
This effect increases the value of foreign output, thereby rising their equity price. An
increase in the demand for the home good rises the terms-of-trade causing the value
of home output to increase. The reverse is observed for the foreign country. They
also study the effects of a change in the wealth distribution across the countries. If,
for example, the home country were "bigger’ relative to foreign country, one would
expect to see increased demand for both goods by home consumers but relatively
higher for the home good due to home bias in consumption. The increase in demand
improves home terms-of-trade, which in turn raises the home equity price above the
foreign equity price.

The CGCA differs from the conventional measure of current account in two ways.
The first one is an unexpected capital gains component which is a function of volatili-
ties of the expected returns on equities. It increases the current account whenever the
return on foreign asset holdings is greater than the return on home equity holdings of

foreign households. The second difference is in the expected capital gains component.
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Traditional measure includes net dividend payments on equities and net interest pay-
ments on the riskless bond, in addition to trade balance. The adjusted measure also
incorporates expected capital gains to equity holdings.

While the conventional current account and the trade balance feature persistence,
the CGCA is a much more volatile and serially uncorrelated process. Much of this
variation is driven by the unexpected capital gains. In line with the empirical liter-
ature, they find that both the expected and unexpected capital gains are negatively
correlated with trade balance and the conventional current account, suggesting a sta-
bilizing role for valuation effects. However, the correlations with the CGCA are pos-
itive indicating the dominant role of unexpected capital gains in driving the changes
in the net foreign asset dynamics.

They also analyze the external adjustment of the general economy. The asset-
pricing view they defend is highlighted through their study of equilibrium dynamics
of the macro economy. The trade balance adjustment is triggered by capital gains
and losses. They assume that initially portfolios are determined. Once the shock
takes place, first line of action is to determine its impact on output and asset prices.
As a second step, they trace the effects on external accounts.

The dynamics in response to a positive productivity shock is complicated due to
the resulting simultaneous shift in preferences towards the home good. A positive
productivity shock boosts both stock markets, but the preference shift dictates an

increase in home stock market and a decrease in foreign stock market. In this case,

42



both the unexpected capital gains, and the net foreign assets are positive. The reason
for this is a simultaneous change in the relative sizes of the countries. Capital gains on
the home country portfolio imply a wealth transfer from the foreign country to home,
which allows the home country to increase its trade deficit. The CGCA, however, is
positive in accordance with the unexpected capital gains.

A pure demand shock improves the home stock market and deteriorates the foreign
stock market, causing net unexpected capital loss to home country. Net foreign asset
position is negative despite a trade surplus.

Nguyen (2010) studies the consequences of growth shocks for valuation effects
and the current account using Devereux and Sutherland (2008) techniques within a
two-country production economy with portfolio. He argues that the correlation of
valuation effects with the current account depends on the nature of the productivity
shock being studied. He uses a two-country one-good model with production and
portfolio choice. There is international trade in equities. He imposes home bias by
introducing transaction costs to purchases of "other country" equity.

The economic mechanism relies on the differing consequences of growth rate and
level productivity shocks on current account. In response to a temporary and per-
sistent productivity level shock, domestic abruption doesn’t increase as much as the
increase in output and most of the windfall is saved. This gives rise to current account
surplus. However, when there is a positive, temporary and persistent shock to the

growth rate of productivity, expected future income and productivity are also higher.
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Consumption smoothing households adjust their consumption profile and investment
also dramatically increases, both causing a current account deficit.

Regardless of the nature of the productivity shock, valuation effects are negative
under both cases. Therefore, under level productivity shocks, valuation effects are
stabilizing, as they are negatively correlated with current account; however, under
growth rate shocks, valuation effects are positively correlated with the current ac-
count. Thus, in contrast to the recent empirical and theoretical findings, valuation

effects could be amplifying.

1.7 Conclusion

This chapter presents a literature review of the recent theoretical advancements in
international financial macroeconomics and the latest research for three main top-
ics in this field: portfolio diversification and international risk sharing, international
portfolio flows, and external valuation effects. Early models of international macro
assumed complete asset markets, ignoring the impact of financial markets on the
economy. Baxter and Crucini (1995) and Ghironi (2006) are two noticeable examples
of the work that discusses the importance of asset market settings. The substan-
tive difference between the implications of complete and incomplete market settings
invigorated research efforts to integrate macro dynamics with international portfo-
lio analysis. Devereux and Sutherland (2008), Devereux and Sutherland (2010a),

Evans and Hnatkovska (2007), Tille and Van Wincoop (2010), Pavlova and Rigobon
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(2010b) are seminal works that developed different solution techniques to produce a
more sophisticated analysis of international portfolio choice.

These techniques have been used in the investigations of many topics in interna-
tional macroeconomics. The international risk sharing and portfolio diversification
literature have expanded with analyses of incomplete markets settings featuring rich
classes of financial assets and alternative sources of uncertainty. The portfolio flows
literature has gained speed as we are equipped with tools to compute both steady
state and time varying portfolio allocations within DSGE models of macro economy
without resorting to restricting asset structures and parameterizations. Research in
analyses of external adjustment through capital gains and losses on external wealth
of countries has blossomed due to the enabled breakdown of portfolio flows to its
determinants.

Although, so far, there is no complete agreement on how to model portfolio choice
, the recent efforts to explore the implications of missing insurance markets and the
interaction of the real economy with the international financial markets are neces-
sary first steps in understanding portfolio flows; the progress so far is promising and

opportunities for new research in the field abound.
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Chapter 2

Growth Shocks and Portfolio Flows

2.1 Introduction

Advanced and emerging market economy portfolio flows feature distinct character-
istics. Table 2.1 displays cyclical properties of disaggregated portfolio flows of 22
advanced countries and emerging market economies over the period 1992-2005 from
Contessi, De Pace, and Francis (2009). Direction and cyclicality of portfolio flows
exhibit significant deviations across different groups of countries. There are differ-
ences at times, even between G7 countries and other advanced countries. What could
be the factors behind such deviations across countries? In particular, what are the
determinants of portfolio flows between emerging market and advanced economies?
Aguiar and Gopinath (2007) suggested that varying composition and predominance

of productivity level and growth rate shocks help understand the differences between
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Tot. in | Tot. out | Net tot. out | FDI in FDI out | Net FDI out
G7 ?/+ ?/+ - + ?/+ -
Advanced | + - - + - -
Emerging | + - - - ? +
FPIin | FPI out | Bond in Bond out
G7 + ?/+ ?/- -
Advanced | + ?/- + -
Emerging | + - + +

Table 2.1: Source: Contessi, De Pace and Francis (2009), Table 11. Correlations of
total inflows (abbreviated as "Tot. in"), total outflows (abbreviated as "Tot. out"),
net total outflows, foreign direct investment (FDI) inflows, FDI outflows, net FDI

outflows, foreign portfolio investment (FPI) inflows and outflows and bond inflows
and outflows with log GDP over the period of 1992-2005.

emerging market and advanced economies business cycles. They were successful in
replicating the observed strong countercyclicality of net exports for emerging market
economies and acyclicality of net exports for advanced economies simply by modify-
ing the persistence and volatilities of these two types of productivity shocks across
the countries according to the data. Broner and Rigobon (2006) also attributed the
volatile behavior of emerging market economy capital flows to relatively more persis-
tent shocks experienced in these countries.

This paper aims at exploring the significance of the differentiation between level
productivity and productivity growth rate shocks in replicating the observed dis-
tinct cyclical behavior of equity and debt flows across advanced and emerging market
economies. I solve a two-country, single good model of the world economy with capital
accumulation and endogenous labor choice. The model features an explicit portfolio

choice problem in both countries, which makes it possible to study not only the net
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capital flows, but also debt and equity outflows and inflows separately.

I find that growth rate shocks significantly alter the predictions of the standard
model for moments of capital flows. My results suggest that inclusion of growth rate
shocks contribute in generating the observed countercyclical net equity outflows in ad-
vanced countries and countercyclical net equity inflows in emerging market economies.
The model also captures procyclical bond inflows in both groups of countries, as in
data. The main mechanism driving these results is the difference in the optimal ac-
tions of agents and firms between each shock. A temporary expansion in output leaves
relative consumption profile roughly unchanged and results in a one-time investment
boom. The increase in domestic absorption is limited as the output increase is only
temporary. Transitory shock causes a decline in equity inflows and bond inflows as
well as an increase in equity outflows. This result suggests that the country experi-
ences initial repatriation of foreign holdings of its equity to realize the capital gains
and the windfall is saved by purchasing foreign equity.

When the shock is to the productivity growth rate, on the other hand, households
shift their consumption profile up and investment exhibits a prolonged boom. In this
case, the country experiences a decline in all equity inflows, equity outflows and bond
inflows. The change in the direction of equity outflows is due to the dissaving of
home households to finance the increase in consumption and investment. Following
the initial impact, both equity inflows and outflows experience a surge. Equity inflows

increase due to the higher future stream of home dividends with higher expected future
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productivity. Equity outflows increase as home households enjoy the attractive hedge
provided by the foreign equity. In portfolio models with endogenous labor choice, it is
established that the covariance between wage income and dividend income determines
the home equity bias and foreign equity bias.! When this covariance is positive,
equilibrium portfolio allocation exhibits foreign equity bias, as is the case in the
analysis here.

This study is related to two big strands of the economics literature. First strand
studies the effects of different macroeconomic shocks within otherwise standard mod-
els and assesses their implications. Edge, Laubach, and Williams (2007) study impli-
cations of transitory and permanent shocks in a closed economy framework. Cova,
Pisani, Batini, and Rebucci (2008) argue that productivity shocks are main deter-
minants of global imbalances experienced across countries. Aguiar and Gopinath
(2007) express the importance of growth rate shocks in understanding and explaining
emerging market economies’ business cycles, within a small open economy frame-
work. Nguyen (2010) studies growth rate shocks within a similar two-country model,
however he doesn’t have time-varying portfolio analysis and his focus is different.

The other related strand of literature studies endogenous portfolio choice within a
general equilibrium framework of the world economy. Evans and Hnatkovska (2005)
set a benchmark in studying and understanding capital flows in a two-country two-

sector world economy, but they don’t explore growth shocks. Tille and Van Win-

1See Baxter and Jermann (1997), Heathcote and Perri (2008) and Coeurdacier, Kollmann and
Martin (2010) for details.
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coop (2010) study equity flows in an incomplete markets setting with transitory
productivity shocks. Although their focus is home equity bias, Coeurdacier, Koll-
mann, and Martin (2010) also present some of their findings regarding capital flows
for G7 countries using a combination of level productivity and investment efficiency
shocks. Within the strand of literature studying international portfolio flows, a sep-
arate branch focuses on investigating and understanding emerging market economy
capital flows. The closest work to the one presented here is Devereux and Sutherland
(2009) in terms of both their focus on financial flows between an emerging market
and an advanced economy, and their solution technique. However, they use level
productivity shocks only and attain their results by restricting the available menu
of financial assets and the financial market structure. In their empirical analysis of
volatility of the emerging market capital flows, Broner and Rigobon (2006) conclude
that emerging markets have more volatile capital flows. They argue that the higher
volatility is mostly the result of relatively more persistent shocks in EMs. Kaminsky,
Reinhart, and Vegh (2004) find that net capital inflows are more strongly procyclical
in emerging markets and this could also be attributed to trend shocks.?

This work contributes to the literature on several grounds. First, this is the
first paper that analyzes the implications of capital accumulation and endogenous
labor choice on portfolio choice in the presence of productivity growth rate shocks.

Second, it is the first paper to analyze time-varying portfolio flows both between two

?See Gopinath (2004) comment on Kaminsky, Reinhart, and Vegh (2004).
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advanced economies and an emerging market economy and an advanced economy
under a combination of level and growth rate productivity shocks.

The remainder of the chapter is organized as follows. Section 2.2 describes the
model, including the portfolio choice problem faced by each country. Section 2.3

summarizes quantitative analysis. Section 2.4 concludes.

2.2 Model

The model features two countries, Home (H) and Foreign (F), and a single good.
A continuum of identical, perfectly competitive firms in each country produce the
single good using physical capital and labor as inputs. Each country has a stochastic
process governing productivity. The productivity process in each country includes
both a labor-augmenting trend component and a transitory component, as in Aguiar
and Gopinath (2007). The population consists of identical households who decide,
in an optimizing framework, how much to consume and work as well as what assets

to hold. There is no restriction on the trade of goods.

2.2.1 Firms

In both countries, i = { H, F'}, firms produce output using a Cobb-Douglas production

function:

Y} = A(KHY(DIL)', 0<f6<1 (2.1)
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where K! and L! denote capital and labor inputs employed in the production of output
Y and 0 ¢ (0,1) is the share of capital in output. 2! is the transitory component
of productivity in country 7. It represents shocks to the level of productivity and it

follows a stationary autoregressive process:
Z=pz 4+ |p.| <1and ¥ 7iidN(0,0,,) (2.2)

I stands for the cumulative product of labor-augmenting growth shocks. It repre-
sents transitory changes in the growth rate of productivity, which implies permanent
changes in the level of productivity. It is defined recursively as follows:

J

A
. i r
I =eoTi | (Ft—l) 0< A<, fori#j

t—1

where ¢! denotes the shocks to the growth rate of productivity and it evolves according
to:

9= (L=p)g+pygi+s |p,| <1 and e97iidN(0, 0,9) (2.3)

g is the long-run average growth rate, which is assumed to be the same in both coun-
tries. In a two-country model framework with trend growth, a restriction pertaining
to the countries’ relative total factor productivity is required to guarantee stationarity.
This restriction assures that, even though productivities can diverge for some time,
overall process is consistent with absolute long run convergence. In other words, the
cumulative growth shocks across the two countries are assumed to be cointegrated.
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DY
J
(%) is the convergence factor, as in Nguyen (2010), which keeps the detrended
t—1

. . . rf .
model stationary. * This convergence factor is denoted as 7, = rr and it evolves
t—1

according to

F F
Iy e )1—2>\

T4yl = = —— T
" L, eo

The speed of convergence depends on the choice of parameter \.*
This representation of the growth shocks could be interpreted as a vector error

correction model:
InT} =InT} | +g, +A(InT_; —InT}_,)

Suppose that I'}"; > I'Z |. The last expression on the right hand side increases I'’ by
adding the difference between cumulative growth shocks. Similarly, this difference is
subtracted from I'/', decreasing it. Eventually, this system guarantees the convergence
of productivity processes.

Firms choose labor demand, dividends, and investment to maximize the expected
present discounted value of dividend payments to shareholders. The representative

firm’s objective function is:

s=0

3See Rabanal, Rubio-Ramirez and Tuesta (2009) for further information on cointegration of
productivity processes in two-country models.

“When A\ > 0,the convergence process m; makes the productivity processes cointegrated across
the countries. A small A\ means long convergence.
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where M;,, is the stochastic intertemporal marginal rate of substitution (SMRS) of
the country ¢ household.

Dividends are defined as:
Dy =Y} -W/L; - I (2.5)

where D!, W} It denote dividend payments, real wages, and investment, respectively.

Investment, in turn, is defined as follows:

A , , K N2
=K, —(1-0K+2 (28 o) Ki (2.6)
> \ K]

I assume that capital depreciates at the rate §, and firms face quadratic capital
adjustment costs, as in Aguiar and Gopinath (2007) and Nguyen (2010), where ¢ is

the adjustment cost parameter.

2.2.2 Assets

There are three types of financial assets in this world: equity in home country firms
(A, equity in foreign country firms (AF), a one-period, and a risk-free real interna-
tional bond (B;) . The prices of these securities are P/, PI' and PP |, respectively.
The holder of an equity claim from period ¢ — 1 receives a dividend payment in period
t and can also collect capital gains by selling the equity for its current price. Thus,

the overall return on a country equity is:
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. Di4 P
Ri=—t "t (2.7)
! Ptz—l

An international bond purchased in period t — 1 delivers one unit of the global con-

sumption good in period ¢, so the return on the bond is:

1

R} =
boop

(2.8)

2.2.3 Households

Infinitely lived households in each country choose consumption (C?), labor supply
(L%), and asset holdings (A", A*" B%) to maximize their expected present discounted
utility:

l—0o

. = ((Ci (= Li )
Utz _ Et Z \Ili+s (( t+s) ( t+s) ) (29)
s=0

l1—-0

where 7 is the weight on consumption, ¢ > 0 is the coefficient of relative risk aver-
sion, and ¥! is endogenous discount factor that depends on the detrended, lagged

consumption of country i household (ci_; = C}_,/T';_5) and is defined as:

Uy =", B(c;y), Yo =1

5(@@1) = Wi(cifﬁ_n
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This form of the (internalized) endogenous discount factor ensures stationarity of the
cross-country wealth distribution and uniqueness of the steady state, as in Schmitt-
Grohé and Uribe (2003) and Devereux and Sutherland (2008). As the rate of impa-
tience rises with the level of consumption, a stationary consumption profile is possi-
ble.’

The model features international trade in both equities and the real international
bond. A representative household in country ¢ maximizes (2.9) by choosing how
much to consume and how much to borrow or lend subject to the following budget

constraint:

Ci+ PA] + P/ Al' + PP B} = W{Li + (D + P))A}" | + (D} + P/)Al_, + B]_, (2.10)

every period, where i,j = {H,F} and i # j. The variable A{i denotes household
1’s holdings of country j’s equity at the end of period ¢ and the variable Ptj denotes
the price of equity j. PP is the price of the real bond and B! denotes household i’s
holdings of the international bond.

It will be convenient while solving the portfolio choice problem to rewrite the
budget constraint in terms of net foreign assets. Define the net foreign assets of a

representative household in each country as:

NFA; = PtjAgi + Pti(A? - 1) + PtBBZ

5See Schmitte-Grohe and Uribe (2003) for further details.
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Then, I can rewrite the budget constraint of the country ¢ household as:

Ci+ NFA, = WiLi+ RINFAL, ~ P} 4 RPPL, + R0l ,
of = [FiA} PIAJY

R, = [Rf—-RP, R —R?]

Tt

2.2.4 Equilibrium Conditions

(2.11)

Households maximize (2.9) subject to the budget constraint relevant with the asset

configuration, taking wages, dividends, and prices as given. The first-order conditions

for households in each country can be written as follows:

ci Wi - 1)
gl =7
AT 1= BM R

A{i : 1:EtMti+1,tR{

B, : 1= EtMti+1,thB
o I6] (cf;_l) #, where
’ t—1
i = [(CH00=oID (] — [HI=D0=0)] 4 iy 1)
i i _1(1-0)
[(CHa)7 (1 — Li,,)¢ 7)]
(1-0)

Sy
~
—_

s = Ei <i+1w01(+_1") +

(2.12)
(2.13)
(2.14)
(2.15)
(2.16)
(2.17)

(2.18)

My, is the intertemporal marginal rate of substitution. s, is the lagrange multiplier

of the budget constraint and ¢; is the lagrange multiplier associated with the internal-

o7



ized endogenous discount factor. An increase in current consumption decreases the
discount factor and reduces the period ¢ utility. It could be interpreted as the present
discounted value of the utility from period t 4+ 1 onwards.

Similarly, firms maximize (2.4) subject to (2.5) and the capital-accumulation equa-

tion (2.6). The first-order conditions for firms in each country can be written:

L Wi=01-0)>"% (2.19)

, K! _
K = (1vo () om
t

i ezzﬂe(KZH)0_1(F§+1L§+1)1_9
= E | Dy o\ 2 i
ra-o+g ((H2) - @)

t+1

Firms demand labor until cost of one additional unit of labor and marginal product
raised due to the additional hire are equalized. They invest in capital until marginal
product of capital is equal to marginal cost of investing in an additional unit of capital.

The market-clearing conditions for goods and financial assets are as follows:

YP+vFE = o voF + 17 +1F (2.21)
1 = A+ AT (2.22)
1 = AFF 4 A" (2.23)
0 = B +BF (2.24)

o8



The supply of equity shares in each country is normalized to unity. International

bonds are in zero net supply.

2.3 Analysis

2.3.1 Calibration

The model incorporates a portfolio choice problem to the conventional growth model
using recent computational methods. The menu of internationally traded assets con-
sists of home equity, foreign equity and an international risk-free bond. Pairs of
countries are identified by symmetry of the the standard deviations of the shocks. In
the symmetric model, I assume that both countries receive the same level and growth
rate shocks. As asserted by Aguiar and Gopinath (2007), emerging market economies
have a different productivity shock composition compared to advanced economies.
Following their steps, in the "asymmetric" benchmark calibration of the model, I
modify the standard deviations of the shocks in the foreign country (emerging mar-
ket) such that shocks to level productivity are "less important" and shocks to the
growth rate of productivity are "more important". Although, this could be a vital
part of a differentiation between an emerging market and an advanced economy, it
is by no means complete. Especially, assuming that both countries have the same
level of effect on the prices would not be realistic. Therefore, introducing size differ-

ences among the countries, as in Mendoza (1995), could be a natural feature to add
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Parameter  Value Description
B(C) 0.98 steady state discount factor
¥ 0.36 | consumption component (utility)
o 2 risk aversion
n 0.001 elasticity of discount factor
) 0.05 depreciation rate
0 0.36 share of capital
A 0.001 convergence parameter
%) 4 adjustment cost
g 0.0055 long-run growth rate

Table 2.2: Baseline model calibration

to the asymmetric version of the model. However, since the nature of this study is
more qualitative than quantitative, it is more important to understand what different
productivity shock compositions can deliver in terms of cyclicality of portfolio flows,
when everything else is constant. One could think of the asymmetric pair of countries
as US-E7 or G7-E7, which have similar sizes, but completely different productivity
processes.

Table 2.2 summarizes the parameter specifications that are common to both the
symmetric and the asymmetric models analyzed. 5(C) is the steady state value of the
endogenous discount factor in accordance with quarterly data. Using the steady state
value of consumption for each country and equating n to 0.001, I pick the proper w
value. The following parameters are specified as in Aguiar and Gopinath (2007). The
exponent of consumption in the period utility function, v, is set to 0.36, such that
households spend one-third of their time working in the steady state. The coefficient
of relative risk aversion, o, is set to 2 for both countries. The share of capital in

output, #, is 0.36 and the depreciation rate, ¢, is 0.05. The persistence parameters
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Symmetric | pif  pll  pl pl ol o ol op
0.84 0.56 0.84 0.56 0.0055 0.0042 0.0055 0.0042

: 24 H F F H H F F

Asymmetric | p;"  p)  p.  p, O o, o o,
0.95 0.01 095 0.01 0.0088 0.0078 0.0281 0.0048

Table 2.3: Parameter values for productivity processes.

for the two types of productivity shocks are also as in Aguiar and Gopinath (2007).
The cross-country convergence parameter for the growth processes, A, is set at 0.001,
and the long run mean growth rate, j,, is 0.0055 as in Nguyen (2010).

To asses the impact of different composition of the shocks on the economy and
the financial flows, I study two different sets of volatility calibration. The first, "sym-
metric" calibration, imposes that the countries are similar to each other and both
economies receive the same level and growth rate shocks. The persistence and volatil-
ity parameters are taken from Nguyen (2010) calibration for U.S. and G-6 countries.
Standard deviation of transitory shock is the average of the estimated standard de-
viations of the shock for U.S. and G-6 countries. In the "asymmetric" specification,
the persistence and volatility parameters are taken from Aguiar and Gopinath (2007)
estimations for an advanced economy and an emerging market economy. In this sec-
ond case, I assume that the home is the advanced economy and the foreign is the

emerging market economy .
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2.3.2 Solution Method

I use lower-case letters to denote detrended variables. For any variable X;, the de-

trended variable z; is defined as follows:

Iy

Tt

Note that the following variables are already stationary and do not need to be de-

trended: A% R! RB R, L' for alli,j = {H,F}.

The solution approach is to take local approximation of the model around the
non-stochastic steady state and solve the approximated model for locally accurate
decision rules and laws of motion. However, it is well known that in this class of
models, the asset holdings A% are indeterminate in both the non-stochastic steady
state and in first-order approximation of the model. I address this challenge by
using the solution technique of Devereux and Sutherland (2008) (henceforth, DS).
DS show how to characterize asset holdings in a "near-non-stochastic" steady state
by examining the implications of a second-order approximation of the households’
first-order conditions for asset holdings, together with a first-order approximation of
the rest of the model. In a companion paper Devereux and Sutherland (2010a), DS
also show how to derive first-order variation in asset holdings ("portfolio dynamics")
by looking at higher-order approximations of the model. I apply both techniques,
identifying both the near-non-stochastic steady state asset holdings as well as the
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first-order portfolio dynamics.

2.3.3 General Equilibrium Dynamics

Figure 2-1 displays the the impulse response of the general economy to the positive
1% level and growth rate productivity shocks, under the symmetric model calibration.
When there is positive shock to the home productivity level, output increases. This
impact effect is the same under the productivity growth rate shock, however the
duration and the persistence of the increase is different across the two shocks. When
the shock is transitory,the highest increase in output is achieved right after the shock
and the increase dies out eventually following that. Under the growth rate shock,
relative home output rises on impact and continues to rise (above the initial impact
level) as the shock to the growth rate has effects in output that goes beyond near
future.

As a result of the increase in output, home consumption rises relative to foreign
country. Note, once again, the difference between the impacts of the two shocks.
As the growth rate shock promises an output path that is going to be above the
balanced growth path level far into the future, consumption smoothing incentive
dictates agents to shift their consumption profile up. In contrast, the relative home
consumption profile is roughly unchanged under the transitory shock. Capital and
investment increase under both shocks; however the effect is short-lived under the

transitory shock. The increase is more significant and lasts longer under the growth
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Figure 2-1: IRFs from the symmetric model with positive one standard deviation
level and growth rate shock. The black solid line represents responses to the level
shock, whereas the blue dashed line represents responses to the growth rate shock.

rate shock, as the investment is a function of expected future productivity.

Another key difference between these two shocks is in terms of their impact on
labor supply. Figure 2-2 presents the impulse responses of relative home labor supply,
relative home wage rate and relative and labor income. As the output increases, mar-
ginal productivity of labor also rises. The resulting wage hike and the gap between
the home and foreign country wage rate intensifies when the shock is to the productiv-
ity growth rate and the gap shrinks after twenty periods under the transitory shock.
Relative home labor income follows a similar path in response to shocks. The increase

in wage rate causes the opportunity cost of leisure to increase, pushing the household
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Figure 2-2: IRFs from the symmetric model with positive one standard deviation
level and growth rate shock. The black solid line represents responses to the level
shock, whereas the blue dashed line represents responses to the growth rate shock.
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to work more. Simultaneously, due to the isoelastic preferences in consumption and
leisure, an increase in consumption causes a decline in labor supply. When the shock
is transitory, since the consumption profile is not altered significantly, the former
dominates and relative home labor supply increases. When the shock is permanent,
as the relative consumption profile shifts up, the latter effect dominates, causing a
decline in the relative home labor supply.

In summary, two results stand out in comparison to transitory increases in pro-
ductivity. Permanently higher productivity and, thus output, causes upwards shift of
consumption profile and induces the income effect to dominate in labor supply choice,
causing households to work less. Following the growth shock, investment experiences
a prolonged boom. Both of these results imply a much larger and long-lasted increase
in domestic absorption after a growth shock in contrast to the limited and short-lived

increase experienced after a level shock.

2.3.4 Dynamics of External Financial Positions

The impulse responses displayed in Figure 2-3 are from the symmetric model with
1% standard deviation positive shocks, as in the preceeding subsection. Before
proceeding to interpret the figures, it is useful to define the measures of portfolio
flows the graphics contain. Each asset category (bond vs. equity) is measured in two
different ways. The first set of measures identify the changes in the net holdings of the

assets. Net foreign equity assets (NEQ) for home country household are defined as the
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Figure 2-3: IRFs from the symmetric model with positive one standard deviation
level and growth rate shocks. The black solid line represents responses to the level
shock, whereas the blue dashed line represents responses to the growth rate shock.
All variables are represented as a share of GDP.

difference between home holdings of foreign equity (gross foreign equity assets) and
foreign holdings of home equity (gross foreign equity liabilities), (PF A — PHAHT).
Home net bond assets at the end of period ¢ are PPB}. Sum of net foreign equity
assets and net bond assets is net foreign assets.

Net equity inflows for home country are defined as P/ (AFF — AHT) and net
equity outflows as PI'(AFH — AI'H) | similar to Evans and Hnatkovska (2005). Debt
inflows are measured as (PPB}f — B}L,). The definitions are similar for the foreign

country portfolio flows measures. Foreign country net equity inflows are the foreign
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firm equities owned by the home household, P (AFH# — AF'H) et equity outflows are
home firm equities purchased by foreign household, PH(AHY — AHE). Debt inflows
are represented by (PPB}" — Bl"|). Note that, home country net equity inflows are
equal to foreign country net equity outflows, and, similarly, home bond inflows are
equal to foreign bond outflows. For this reason I only discuss bond inflows.

Home current account is specified as P! (A — Ay pH(AHF _ AHIY L (PBRH
B ). Comparing the measures of change in net foreign assets and current account,
it is understood that they are not equivalent and the difference is the capital gains
and losses incurred on the existing holdings from past period due to changes in the
asset prices. Those valuation effects are defined as A (PF — PF|) — AHL(PH —
PE))+ B (PP — PB,). Adding the current account and the valuation effects gives
the change in net foreign assets, which could equivalently be expressed by adding the
change in net foreign equity assets and the change in net bond assets.

The positive transitory shock causes a decline in home equity inflows and an
increase in home equity outflows. The transitory productivity hike causes a one-
time investment boom. This boom initally causes a decline in dividends, which later
increases due to increase in the capital stock. As the home dividend rises slightly
above foreign dividend, price of the home firm equity also rises relative to foreign
equity price. The relative home dividend overall doesn’t change too much in response
to the transitory shock. Since the investment boom is short-lived and the home

consumption profile stays roughly the same relative to its foreign counterpart, the
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increase in domestic absorption is less than the increase in output. So the windfall is
saved by investing in the foreign firm equity, which is an attractive hedge against the
home productivity shock. Although the net export is in surplus, the bond position
is negative meaning that to finance foreign equity purchases they are borrowing in
bonds.

At a first glance to the economy dynamics following the growth rate shock, two
major differences stand out. First difference between the level and growth rate shocks
is that almost all the impact effects are larger for the growth rate shock due to its
permanent nature. Second noticable difference is the plunge in both home equity
inflows and outflows on impact. Even after the second period, both equity flows follow
a similar pattern up, above their trend level, in contrast to the initial downwards
impact. This symmetry in dynamics of equity flows results from the high expected
future productivity and the proceeding hike in domestic absorption that were not
present under the transitory level shock. Home households still enjoy the hedging
potential of foreign equity, while home equity becomes very attractive for foreign
households due to its promising future dividend stream. The downward impact effect
on home equity outflows stems from the dissaving of home households to finance
the consumption profile shift and the investment boom. Equity outflows plunge on
impact as foreign houeholds sell their holdings of home equity to the realize capital

gains due to the increase in the price of home equity.
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Specification 1 Shocks to

Symmetric Model zZ g zand g Data

Correlations with GDP

A(Net foreign assets) 0.11  0.01 -0.02 -0.22
A(Net foreign equity assets) 0.16 -0.00 -0.04 -0.02
A(Net bond assets) -0.05 0.01 -0.01 -0.24
Net equity inflows 0.00 -0.02 -0.03 0.10
Net equity outflows 0.09 -0.02 -0.02 -0.03
Net bond inflows -0.67 0.38 0.26 0.01

Table 2.4: Symmetric model. Data is from Table 4 of Contessi et al. (2009), which
show the correlations with log output of different components of portfolio flows. All
measures of capital flows are expressed as a share of GDP.

2.3.5 Numerical Results

Tables 2.4 and 2.5 display the predicted correlations for home country and foreign
country portfolio flows under both the symmetric and asymmetric parameter specifi-
cations. The comparison data for the advanced country change in net foreign assets,
net foreign equity assets and bond assets are from Coeurdacier, Kollmann, and Mar-
tin (2010) estimates for G7 countries. Data for inflows and outflows are Contessi,
De Pace, and Francis (2009) estimates. Since in the asset structure employed here,
there is no distinction between foreign direct investment and portfolio equity flows,
to find correlations for net equity iflows and outflows, I calculated averages of foreign
direct investment and foreign portfolio investment correlations.

The model captures the fact that advanced countries have countercyclical changes
in their net foreign assets; that is, as the economy enters a period of high output, net

foreign equity and bond holdings decline. I have shown in the previous subsection
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that, although level productivity shocks imply improving equity outflows, growth
rate shocks result in declines in both inflows and outflows. With only transitory
shocks, the model predicts procyclical changes in net foreign assets. The sign of the
correlation changes as growth rate shocks are added to the model. In a similar fashion,
the model generates countercyclical net equity inflows and outflows. This prediction
is consistent with data for net equity outflows, however the correlation coefficient is
positive for net equity inflows. The model is successful in terms of matching the sign
of the cyclicality for bond flows only when there are also growth rate shocks; however
the countercyclicality predicted for change in net bond assets is not strong enough
and the correlation coefficient predicted for bond inflows is too strong.

Table 2.5 displays the results for asset inflows and outflows from the asymmetric
model. The comparison data values for the emerging market economy are also from
1992-2005 estimates of Contessi, De Pace, and Francis (2009) Table 4. Home country
represents the advanced economy, whereas the foreign country represents the emerging
market economy. The advanced country predictions are similar to the results from
Table 2.4. Emerging market economies experience countercyclical equity inflows,
which is matched closely by the model. Similarly, the direction of the cyclicality for
bond inflows is generated by the model, only after including the growth rate shocks.

Overall, the model generates countercyclical equity inflows and outflows, along
with procyclical bond inflows. The results support the Aguiar and Gopinath (2007)

argument that advanced economies and emerging market economies experience dif-
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Specification 2 Shocks to

Correlations with GDP Z g z and g Data
Advanced

Net equity inflows 0.01 -0.07 -0.03 0.10

Net equity outflows 0.04 -0.07 -0.00 -0.03
Net bond inflows 0.53 -0.05 0.28 0.01

Emerging z g zand g Data
Net equity inflows 0.04 -0.07 -0.00 -0.05
Net equity outflows 0.01 -0.07 -0.03 0.04

Net bond inflows -0.53 0.05 0.55 0.13

Table 2.5: Asymmetric model. Data is from Table 4 of Contessi et al. (2009), which
show the correlations with log output of different components of portfolio flows. All
measures of capital flows are expressed as a share of GDP.

ferent combinations of transitory and permanent shocks. The transitory shock model
predictions are more consistent with the observed cycles for advanced economy net
foreign equity inflows. I have also established that predictions for GDP correlations of
portfolio asset flows are remarkably different across different combinations of shocks,
making differentiation and examination of growth rate shocks versus transitory shocks
a necessary and useful improvement in the study of international portfolio flows, es-

pecially between emerging markets and advanced economies.

2.4 Conclusion

This paper studied the time varying portfolio flows and their cyclical properties in the
presence of productivity growth rate shocks. Growth shocks seem to play an impor-

tant role in terms of influencing the direction of financial flows. Different stochastic
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properties of shocks affect the choice of whether to lend or borrow, as well as the
preferences of agents in terms of assets chosen to carry out lending and borrowing.
Future work calls for a finer parameter calibration and estimation of the model for
particular country cases.

Imposing observed home equity bias in contrast to the foreign equity bias present
in this study is required to achieve more realistic results. Although various shocks
such as demand shocks, fiscal shocks and investment efficiency shocks started to
take their place alongside productivity shocks recently, most efforts are limited to
the analysis of equilibrium portfolio allocations. Complementary analysis of time-
varying portfolio flows would benefit economic literature tremendously. Specifically,
in forming economic policy relating to external accounts, understanding patterns and

determinants of portfolio flows play a crucial role.
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2.5 Appendix

2.5.1 Equilibrium Conditions of the Normalized Model
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Chapter 3

Current Account Dynamics,
Valuation Effects, and Nontradable

Goods

3.1 Introduction

Since the beginning of the last recession, the U.S. is no longer borrowing from abroad
at an accelerating pace. After peaking at 6% of GDP in 2006, the U.S. current
account deficit declined steadily over the next three years, to 2.7% of GDP in 2009.
This contrasts with ballooning external deficits during the major expansions of 1997—
2000 and 2001-2006. A broader look at the data confirms this pattern: the U.S.

current account balance has generally deteriorated during expansions and improved
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during recessions (see Figure 3-1).

This paper analyzes the link between macroeconomic shocks and the current ac-
count in an open economy macro model. Of the shocks considered, transitory shocks
to the nontradable goods sector fit the U.S. pattern most closely. The importance of
changes in labor productivity in the nontradable sector to the total productivity of the
country is documented. For example, Guerrieri, Henderson, and Kim (2005) present
a thorough assessment of sectoral breakdown of 1990’s U.S. labor productivity from
alternative data sources and claim that all measurements confirm the significance of
the advancement of labor productivity in the nontradable sector during the expansion
in that decade. Productivity changes in nontradable goods sector are also known to
impact external accounts of countries. Cova, Pisani, Batini, and Rebucci (2008) show
that productivity developments in advanced countries and specifically the produc-
tivity increase in the nontradable sector in U.S. are one of the major reasons of the
worsening U.S. trade balance since 1998.

Current account deficits reduce a country’s net foreign assets. However, the in-
ternational macroeconomics literature over the past decade has highlighted a second
important determinant of net foreign assets: valuation effects.! Valuation effects cap-
ture the change in market value of a country’s (existing) gross foreign assets, less
the change in value of (existing) foreign liabilities. These capital gains and losses,

in turn, stem from changes in asset prices and exchange rates. Gourinchas and Rey

!See, for example, Lane and Milesi-Ferretti (2007), Gourinchas and Rey (2007), and Devereux
and Sutherland (2010b).
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Figure 3-1: U.S. current account balance as a share of GDP, plotted alongside the
growth rate of U.S. real GDP. Shaded bars indicate NBER recessions.

(2007) find that for the U.S., valuation effects are large and tend to mitigate cyclical
changes in the current account. To analyze net foreign assets more broadly, our model
incorporates international portfolio choice, which in turn yields meaningful valuation
effects. Temporary shocks to the nontradable goods sector generate valuation effects
that move inversely with the current account, consistent with Gourinchas and Rey
(2007).

A two-country, four-good open economy macroeconomic model is analyzed. Each
country is endowed with a time-varying supply of tradable and nontradable goods.
Households like to consume “baskets” of domestic and foreign tradable goods, as
well as domestic nontradable goods. Following Hnatkovska (2010), households view
nontradable goods and tradable baskets as complements, but they view home and

foreign tradable goods as substitutes within the tradable baskets. Loosely speaking,
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U.S. households like to consume houses and furniture together, but they choose be-
tween U.S.-manufactured and foreign-manufactured furniture based on price. When
the prices of home and foreign tradable goods are the same, households tilt their
consumption towards domestic tradable goods (consumption home bias). Crucially,
financial markets are incomplete. Households in both countries trade equity claims
to the two tradable endowments, but they cannot trade claims to the nontradable
endowments. This arrangements leads to nonzero capital flows and time variation in
the relative welfare of each country.

Three types of country-specific shocks are considered: transitory shocks to the
tradable endowment, transitory shocks to the nontradable endowment, and trend
shocks that affect both endowments. The transitory shocks are persistent but tempo-
rary (AR(1)), while the trend shocks are permanent. Recent advances in international
macroeconomics suggest the importance of modeling a stochastic trend. In particu-
lar, Aguiar and Gopinath (2007) show that a trend shock to total factor productivity
can generate a countercyclical current account in a small open economy production
model, but a transitory shock cannot. In our model, a positive trend shock does
generate a current account deficit. Together with our specification for preferences,
trend shocks yield another desirable feature: equity home bias. In particular, in the
long run, households hold more than half of their financial wealth in the domestic
equity.

In response to a positive, transitory shock to its tradable good endowment, the
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home country runs a current account surplus and experiences large negative valuation
effects. In response to a positive, transitory shock to its nontradable good endowment,
the home country runs a current account deficit. At the same time, the home country
experiences a positive valuation effect that partially (but not completely) offsets the
deficit. The intuition for these results is as follows. Home tradable and nontradable
goods are complements, so an increase in the supply of nontradable goods (“nontrad-
ables”) increases home’s demand for home tradable goods (“tradables”). Because
this demand is relatively inelastic, the price of home tradables must rise a lot, in-
creasing home’s desired consumption expenditures. Due to incomplete risk-sharing,
home’s income does not rise by the full amount of desired consumption expenditures,
and home’s marginal utility exceeds the marginal utility abroad. However, because
the shock is transitory, home’s situation is expected to improve next period. As a
result, home households smooth consumption by borrowing. In the model, the only
vehicle for saving and borrowing is via foreigners, so the home country runs a current
account deficit. The offsetting positive valuation effect stems from a small decline
in the relative price of the home equity, which reduces the value of home’s foreign
liabilities.

This study contributes to the theoretical literature on net foreign assets and val-
uation effects. Important work in this literature include Devereux and Sutherland
(2010b), Ghironi, Lee, and Rebucci (2009), and Coeurdacier, Kollmann, and Martin

(2010). Relative to these, the analysis here adds investigation of productivity shocks
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in nontradable good sector and trend shocks. In a small open economy model, Aguiar
and Gopinath (2007) show that trend and transitory shocks can have opposing ef-
fects on the current account. Their approach is extended to a two-country model and
used to analyze a large open economy (the U.S.). Nguyen (2010) contrasts the effects
of transitory and trend shocks on the current account in a two-country production
model. However, his model features a single tradable good and no nontradable sec-
tor. In the model analyzed in this study, nontradable goods are key to generating a
countercyclical current account.

The structure for preferences is similar to Hnatkovska (2010); however, her paper
does not consider trend shocks. The focus is also different: Hnatkovska (2010) seeks
to explain the low level and high volatility of cross-border equity holdings, while here
focus is on the cyclical properties of the current account and valuation effects. In
terms of methodology, the solution approach described in Devereux and Sutherland
(2010a) is used to solve for equilibrium portfolios (up to first-order accuracy) under
incomplete markets.?

The rest of the chapter proceeds as follows. Section 3.2 describes the model.
Section 3.3 discusses calibration and presents results in the form of impulse response

functions. Section 3.4 concludes.

2Tille and Van Wincoop (2010) and Evans and Hnatkovska (2007) develop alternative techniques
to solve for equilibrium portfolios with incomplete markets.
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3.2 Model

The model is a two-country, four-good endowment economy with trend and transitory

endowment shocks. Denote the countries as “home” (H) and “foreign” (F).

3.2.1 Endowments

Each country is endowed with stochastic streams of two perishable goods: a tradable
good (7') and a nontradable good (N). The endowments of tradable and nontradable

goods in country ¢ € {H, F'} are given by:

1, T

Yyt = e T (3.1)

Yo = e T (3.2)
where 2" and 2™ are AR(1) processes affecting the endowments of tradable and
nontradable goods, respectively, in country 7. '} is a cumulative growth process that
affects the endowments of both tradable and nontradable goods in country i. The
stochastic endowment processes have two components: trend and transitory shocks.
The first component is an AR(1) process (z) and it represents the transitory changes
in the level of the endowment. The second component is the cumulative product of
growth rate shocks (I') and it represents transitory changes to the growth rate of the

endowment, which in turn implies permanent changes in the level of the endowment.
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The I' processes are defined recursively as follows:

i =1 et 7 (3.3)

rF =r1F e 7, (3.4)

Certain restrictions on preferences and technology are sufficient for the existence of
balanced growth path in small open economy models with trend growth. However,
in a two-country model framework, additional restriction pertaining to the countries’
total factor productivity (TFP) processes are needed. In particular, the ratio of the
TFP levels across countries has to be stationary.® Here, 7, is a convergence process,
defined as in Nguyen (2010), which keeps track of the ratio of the growth rate shocks
and guarantees that it converges to one in the long run. The speed of convergence

depends on the choice of parameter A\.* 7, is defined as follows:

F
— Ft—l

= TH
iy

Fi—gl, 1-2)
e = e%t-1" %1, 75 (3.5)

T _iN ;
2y, 2z, and g; evolve as follows:

3See Rabanal, Rubio-Ramirez and Tuesta (2009) for further information on cointegration of
productivity processes in two-country models.

“When A > 0, the convergence process m; makes the endowment processes cointegrated across
countries, which keeps the model stationary. A small A means long convergence.
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T 4T | 2iT
2T = P40 6 (3.6)

gt = pa et (37)
gi=(1=p,) G+ p,gi_1+ € (3.8)

where g is the (common) long-run growth rate of the endowment. ¢;, defined below,

is a vector of iid, mean-zero shocks with variance-covariance matrix .

_ (2z2HT =zFT z2zHN =z FN gH gF\/
et:(et ) €t ) €¢ ) €¢ & 5 € )

- -~ _ .
e,;"" and ;""" are “transitory” shocks, and €/ is a “trend” shock.

3.2.2 Asset Markets

Households can trade two equity securities internationally. Each equity’s net supply
is normalized to 1. The equity issued by country ¢ is a claim to the future stream of
the tradable good originating in country i. Let ptT’i denote the price of the tradable
good originating in country 7, and let ¢! be the ex-dividend price of the equity issued
by country . All prices, asset holdings, and returns are expressed in terms of a
numeraire, to be defined shortly. The return on the equity issued by country i, r, is

given by:
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(3.9)

3.2.3 Households

There is a unit mass of households in each country. Households within a country are all
identical, but preferences vary across countries. Households’ preferences in country ¢

depend on a two-tiered, country-specific consumption index, as in Hnatkovska (2010):

. 1 . 7#’2/—)1 1 . L_)l P—1
¢ = {wj’f (C;’T) + (1 —wr)? (cf;N) ] (3.10)
s

. 1 R ¢-1 1 . . % ¢—1
ci’T = {w‘f) (cj;’T’Z> A (1 —wp)? (cf;T"7> ] (3.11)

fori € {H, F} and i # j. The top-level index, ¢, is a CES bundle of domestic nontrad-
able goods, ¢V, and a basket of tradable goods, ¢*7. The basket of tradable goods, in
turn, is a CES bundle of domestic tradable goods, ¢*7*/, and foreign tradable goods,
¢“T'J . The notation c»7J refers to country i’s consumption of the tradable good origi-
nating in country j, and ¢*V refers to country i’s consumption of its own nontradable
good. 1 is the elasticity of substitution between domestic nontradable goods and the
basket of tradable goods, and ¢ is the elasticity of substitution between domestic and

foreign tradable goods. As in Hnatkovska (2010), preferences over tradable goods
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exhibit consumption home bias. wp > 0.5 is the weight that households place on the
domestic tradable good within the basket of tradable goods, and wr is the weight
that households place on the tradable basket within the top-level consumption index.

A representative household in country ¢ solves the following problem:

o0
max F; Zﬁiﬂﬁ (Ciﬂ)lw
5=0

A e A (3.12)

for i € {H,F}. 7 is the coefficient of relative risk aversion. ai’j denotes the
market value of country ¢’s holdings of the j-issued equity at the start of period ¢.°
piv " is the price of domestic nontradable goods, and pi’c is the consumer price index
in country 7. It is convenient to define country ¢’s financial wealth at the start of

period t: wi = ozi’H + ozi’F. The budget constraint for country ¢ can then be rewritten

as follows:

i _ i F iH [ H F Ny i,N ic i
Wy = w7y + oy (Tt - T ) DY PG (3-13)

The preference parameters discussed so far are assumed to be the same across

>That is, ai’j equals the number of shares of j-issued equity held by country 4, times the price
per share.
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countries. To avoid random walk in model dynamics, an endogenous discount factor
specific to country i, 3¢, is used, as in Schmitt-Grohé and Uribe (2003) and Devereux
and Sutherland (2008). As the rate of impatience rises with the level of aggregate con-
sumption, a stationary consumption distribution is possible.’ It is defined recursively

as follows:

Ci,A -n
i i t—1
By =051 X <_FH ) (3.14)
t—2

The A superscript denotes aggregate consumption, which households take as given.
Consumption is detrended by the cumulative productivity growth from previous pe-

riod (TH,).

3.2.4 Price Indices and Numeraire

The consumer price index in each country, p;“, is given by:

A N1 N1-¢] %
Py = |:WT (pf;T> + (1 - wr) (piv ) } (3.15)

pi’T is the price index of the basket of tradable goods consumed by country ¢, given

by:

When 7 > 0, the endogenous discount factor keeps the (detrended) model stationary; see
Schmitt-Grohé and Uribe (2003) for details.
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. N1-¢ _N\1-¢] T
i = fon (1) 0w ()] (3.16)

. . . 0, T . .
Because of consumption home bias in tradable goods, p;”~ will vary across countries.”

The numeraire is an equally-weighted geometric average of the home and foreign

consumer price indices:

-
-

(r")" (o))" =1 (3.17)

3.2.5 Market Clearing

Goods market-clearing requires:

Ci’T’i n Ct—i,T,i _ yf’T (3.18)
ci’N _ yz‘,N (3.19)

Since equities are in unitary net supply, asset market-clearing requires:

"Note that pi’" and p;"* are different variables. pi’" is the price index of the basket of tradable
goods that country ¢ consumes; ptT’l is the price of the tradable good originating in country 1.
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oy +a; " =g (3.20)

3.2.6 First-Order Conditions

The first-order conditions (one set for each country) can be written as follows:

cf;’N 1—wr pi’T v
T N,i (3.21)

Cy wr yz
AT gy [ pl ¢
+ B
= . 3.22
C;’Tﬂ wp pg”,—z ( )

Ey

i, A -n ‘ B ' - o o
X (rCtTl) (i) (pi) 17“511] = ()7 ()" (3.23)
t_

-1

By [(Ciﬂ)_w (piil) Tg‘l] = E; [(Ciﬂ)_V (pif-l)_l rtF-;-l:| (3.24)

3.2.7 Current Account and Net Foreign Assets

The home country’s current account balance can be written as follows:

H,F F.H
H _ TH FTH T.F HTF Q1 TF FT Q1 TH HT 3.95
Cay =P G — Pt G + 3 Py Yy — H Pt Yt (3.25)

-1
The first two terms on the right-hand side of (3.25) are the home country’s trade
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balance. The second two terms are the home country’s net dividend income (dividends
received from home holdings of the foreign equity, minus dividends paid on foreign
holdings of the home equity). Home’s valuation effect is defined as the capital gain
on home’s (existing) gross foreign assets, minus the capital gain on home’s (existing)

foreign liabilities:

vell = SEL (gF — gF ) = Sl (g — gl ) (3.26)

The home country’s net foreign assets are equal to home’s gross foreign assets

minus home’s foreign liabilities:

nfal = o' —af" (3.27)

It is straightforward to show that the change in net foreign assets must equal the

sum of the current account balance and the valuation effect:

Anfaf =nfa? —nfa? | = cal’ +vel (3.28)
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3.2.8 Relative Prices and Stochastic Discount Factors

The following relative prices are also analyzed. The home country’s terms of trade is
defined as the price of the home country’s exports (home tradable good) divided by

the price of its imports (foreign tradable good):

tot, = Ut (3.29)

The home country’s real exchange rate is defined as the price of a consumption basket
in the home country divided by the price of a consumption basket in the foreign
country:

rery = b (3.30)

Define the stochastic discount factor for country i as follows:

; -n i N— /. ic\ !
m=x () (G5) (% (331
I'ito Ci1 Piq

Under this definition, one can think of Ei[m],,] as the price, in country i, of a

hypothetical risk-free bond delivering one unit of the numeraire next period. The ratio
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of (realized) stochastic discount factors is a useful measure of equilibrium risk-sharing

across countries:

H
mF = (3.32)

The Appendix explains how the model is detrended, formally defines the equilib-
rium, and briefly discusses the solution approach, which is based on Devereux and

Sutherland (2010a).

3.3 Results

3.3.1 Calibration

Table 3.1 summarizes the baseline calibration of the model. Most of the parameter
values are borrowed from Hnatkovska (2010) or Nguyen (2010). The calibration rep-
resents the U.S. versus the rest of the world. Countries are assumed to be symmetric.
Following Hnatkovska (2010), nontradable goods and tradable baskets are comple-
ments, while home and foreign tradable goods are substitutes within the tradable
baskets. The elasticity of substitution between home and foreign tradable goods (¢)
is 1.1, and the elasticity of substitution between nontradable and tradable goods (1))
is 0.74. The households’ weight on tradable baskets (wr) is 0.5, and the weight on
domestic goods within the tradable baskets (wp) is 0.72, also following Hnatkovska
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(2010).

Following Nguyen (2010), the long-run growth rate (g) is set to 0.0055, the persis-
tence of the transitory shocks (p,) to 0.84, the persistence of the trend shocks (p,) to
0.56, and the standard deviation of the trend shocks to 0.0042. The standard devia-
tion of the transitory shocks is 0.0055 for both tradable and nontradable endowments.
This value is about halfway between the estimated standard deviations of transitory
shocks to output for the U.S. and the rest of the world, as reported in Nguyen (2010).
Given these parameters, the coefficient of relative risk aversion () is calibrated to
generate a near-non-stochastic steady state portfolio (NNSS) in which 75% of house-
holds’ wealth is allocated to the domestic equity and 25% to the foreign equity.® The
coefficient that generates this split is 1.07. Finally, in the baseline calibration, the
convergence parameters 77 and A\ are equal to 0.001.

Next, impulse response functions to the three types of shocks in the model are
analyzed: transitory shocks to the tradable endowment, transitory shocks to the
nontradable endowment, and common trend shocks to both endowments. Only the
results for home country are examined. Similar results hold for the foreign country,

due to symmetry.

8The NNSS portfolio reflects the exact portfolio in a world with an arbitrarily small amount of
stochastic noise. See (Devereux and Sutherland 2010a) for details.
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’ Parameter \ Value \ Description ‘

(0 0.74 Elasticity of substitution between T /N goods
10) 1.1 Elasticity of substitution between H/F goods
Wy 0.5 Consumption weight on tradable baskets
wp 0.72 Consumption weight on domestic tradables
0 1.07 Coeflicient of relative risk aversion
X 0.99 Discount factor
g 0.0055 Long-run growth rate
0, 0.84 Persistence of transitory shocks
Py 0.56 Persistence of trend shocks
Ot 0.0055 Std dev of transitory, tradable shocks
Osm 0.0055 Std dev of transitory, nontradable shocks
oy 0.0042 Std dev of trend shocks
n 0.001 | Convergence parameter for endogenous discount factor
A 0.001 Convergence parameter for trend shocks

Table 3.1: Baseline calibration.

3.3.2 Transitory Shocks to the Tradable Good Endowment

Figure 3-2 shows impulse responses to a positive, one standard deviation shock to

the tradable endowment in the home country (e"7).

The home country runs a
current account surplus on impact that declines monotonically to zero over time. On
impact, the valuation effect on home’s net foreign assets is sharply negative — more
than offsetting the current account surplus. As a result, home’s net foreign assets
temporarily fall. However, starting next period, the home country’s valuation effect
is positive, declining monotonically to zero over time. So after the first period, the
positive valuation effect reinforces the current account surplus, and net foreign assets
rise. In the long run, net foreign assets are permanently higher — even though the

original shock was transitory.
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The impulse responses in Figure 3-3 provide additional insight into the effects
of the shock. The increased supply of home tradable goods causes home’s terms-of-
trade (price of exports divided by price of imports) to fall. Home’s real exchange
rate, which is the price of a consumption basket at home divided by the price of a
consumption basket abroad, also falls. Crucially, because markets are incomplete, the
two countries are unable to completely share the risk associated with the shock. In this
case, home’s realized stochastic discount factor drops below its foreign counterpart for
one period; this corresponds to an unexpected increase in the relative consumption
index at home.’

In this model, capital investment is zero, so one can think of the current account
balance as a country’s national saving. To understand the effect of the tradable
endowment shock on the current account, it’s useful to imagine how the home country
would react in the absence of any financial assets. Since the shock is transitory, home’s
income and consumption (relative to trend) would fall next period. In the absence
of any saving instruments, home’s ezpected stochastic discount factor would be high,
reflecting a pent-up desire to smooth consumption by transferring some income from
the present to the future. When asset trade is intoduced, the home country becomes

a net saver: i.e., it runs a current account surplus.

The sharp fall in home’s valuation effect on impact is the result of a stock market

9Note that there is an inverse relationship between today’s consumption and the realized stochas-
tic discount factor. If financial markets were effectively complete, then (the logarithm of) the ratio
of realized stochastic discount factors would always be zero.
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Figure 3-2: Impulse responses to a positive, one standard deviation shock to the
tradable endowment in the home country (¢/""7). cah_yh is the home country’s
current account balance, veh yh is the valuation effect on the home country’s net
foreign assets, dnfa_yh is the change in the home country’s net foreign assets, and
nfa_yh is the level of the home country’s net foreign assets. All are expressed as
shares of home country output (tradable plus nontradable endowment).
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Figure 3-3: Impulse responses to a positive, one standard deviation shock to the
tradable endowment in the home country (¢;""""). tot is the home country’s terms-
of-trade (price of exports divided by price of imports), rer is the home country’s real
exchange rate (price of a consumption basket in the home country divided by price
of a consumption basket in the foreign country), mhmf is home’s realized stochastic
discount factor divided by the foreign realized stochastic discount factor, qghqf is the
price of the home equity divided by the price of the foreign equity, and whwf is

home’s financial wealth divided by foreign financial wealth.
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boom in the home country. In response to the positive shock, the expected capitalized
stream of future dividends is higher for the home equity than for the foreign equity,
which drives up the relative home equity price. This, in turn, drives up the value of
home’s foreign liabilities — that is, the value of home equity held by foreign households.
After the first period, home’s valuation effect becomes slightly positive, which is
attributable to the gradual decay of the shock.!

The permanent increase in net foreign assets reflects the well-known non-stationarity
of open economy macro models with incomplete markets (see, e.g., Schmitt-Grohé and
Uribe (2003) and Devereux and Sutherland (2008)). In this case, the temporary shock
to the home tradable endowment causes a permanent increase in home’s relative fi-
nancial wealth. When combined with an increased desire to save, this leads to a
permanent increase in home’s net foreign assets.

How do these results compare to the data? The current account surplus, in re-
sponse to a positive output shock, seems broadly counterfactual for the U.S. In addi-
tion, with the exception of the first period, the valuation effect reinforces the current
account. This runs counter to Gourinchas and Rey (2007), who argue that U.S.

valuation effects tend to offset current account fluctuations.

10Starting next period, the value of the home dividend falls gradually as the shock dies out. Each
period, as the dividend falls, the home equity price falls, gradually reducing the value of home’s
foreign liabilities: a positive valuation effect.
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3.3.3 Transitory Shocks to the Nontradable Good Endow-
ment

Figure 3-4 shows impulse responses to a positive, one standard deviation shock to

the nontradable endowment in the home country (e™™).

The home country now
runs a current account deficit that increases monotonically to zero over time. On
the other hand, home’s valuation effect increases on impact and stays above trend
for many periods. The current account effect is stronger, however, and home’s net
foreign assets decline. In the long run, home’s net foreign assets are permanently
lower.

The impulse responses in Figure 3-5 provide additional insight. The terms of
trade and the real exchange rate move in opposite directions in the short run. On
the one hand, the increased supply of home nontradable goods causes their price
to fall. By itself, this reduces the relative price of a home consumption basket,
driving down home’s real exchange rate. On the other hand, the lower price of
nontradables increases home’s demand for home tradable goods, because the two

! This drives up the price of home tradables in the short

goods are complements.!
run, causing home’s terms of trade to rise. The rise in the terms of trade partially

(but not completely) offsets the fall in home’s real exchange rate.

In contrast to the tradable shock case, home’s realized stochastic discount factor

HForeign tradable goods are also complements of home nontradable goods. However, because
households tilt their tradable consumption towards the domestic tradable good, home’s increased
demand for home tradables exceeds its demand for foreign tradables.
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Figure 3-4: Impulse responses to a positive, one standard deviation shock to the
nontradable endowment in the home country (e; HN) cah _yh is the home country’s
current account balance, veh yh is the valuation effect on the home country’s net
foreign assets, dnfa_yh is the change in the home country’s net foreign assets, and
nfa_yh is the level of the home country’s net foreign assets. All are expressed as

shares of home country output (tradable plus nontradable endowment).
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Figure 3-5: Impulse responses to a positive, one standard deviation shock to the
nontradable endowment in the home country (e; HN) tot is the home country’s terms-
of-trade (price of exports divided by price of imports), rer is the home country’s real
exchange rate (price of a consumption basket in the home country divided by price
of a consumption basket in the foreign country), mhmf is home’s realized stochastic
discount factor divided by the foreign realized stochastic discount factor, ¢ghqf is the
price of the home equity divided by the price of the foreign equity, and whwf is

home’s financial wealth divided by foreign financial wealth.
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rises above its foreign counterpart for one period, corresponding to an unexpected fall
in home’s relative consumption index. Since the shock is transitory, home’s relative
consumption index is expected to rise next period. In the absence of any saving
instruments, home’s expected stochastic discount factor would be low, reflecting a
pent-up desire to smooth consumption by transferring some income from the future
to the present. With financial assets available, the home country becomes a net
borrower: i.e., it runs a current account deficit.

Loosely speaking, imagine that the U.S. experiences a housing boom (positive
shock to the nontradable endowment). U.S. households seek out more furniture (trad-
able goods) to adorn their bigger houses. However, furniture supply has not changed,
so the price of furniture rises sharply; and the total amount that U.S. households
must spend on furniture increases. In order to finance higher furniture expenses, U.S.
households must borrow from abroad (run a current account deficit).

The home country also experiences a small, positive valuation effect in the short
run — the result of a small decline in the relative price of the home equity (and
therefore a fall in home’s foreign liabilities). The fall in the price of the home equity
stems from a small but permanent long-run decrease in the terms of trade: after about
fifteen periods, home’s terms of trade falls below trend indefinitely. This reduces the
expected value of the capitalized dividend stream associated with the home equity.'?

The results from the transitory shock to the nontradable endowment are a better

12The permanent fall in the terms of trade is a result of permanently lower financial wealth in the
home country, which reduces the relative demand for home tradables.
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qualitative match with U.S. data. The current account now moves inversely with
output, as it does in the data. The valuation effect, though small, moves in the

opposite direction of the current account — consistent with Gourinchas and Rey (2007).

3.3.4 Trend Shocks

Figure 3-6 shows impulse responses to a positive, one standard deviation shock to
the trend endowment in the home country (¢/"”'). The home country runs a current
account deficit that continues to grow after the initial impact of the shock. The
valuation effect on home’s net foreign assets is sharply negative for a single period.
The decline in valuation effects and current account balance together drive net foreign
assets down. In the long run, home’s net foreign assets are permanently lower.

The impulse responses in Figure 3-7 provide additional insight. Because the trend
shock affects both the tradable and nontradable endowments, the supplies of home
tradable and nontradable goods both increase, driving down home’s terms of trade
and real exchange rate. Compared to the transitory shock cases, the relative price
of the home equity increases sharply. This drives up the value of home’s foreign
liabilities, creating a large negative valuation effect.

Although trend shock yields significant and prolonged current account deficit, it
fails to produce the offsetting valuation effects. In contrast, trend shock increases

the dividends of the tradable equity and causes capital loss for the home country.

As a result, trend shock within this setup doesn’t match the pattern of U.S. current
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Figure 3-6: Impulse responses to a positive, one standard deviation shock to the
trend endowment in the home country (€ H) cah _yh is the home country’s current
account balance, veh_yh is the valuation effect on the home country’s net foreign
assets, dnfa_yh is the change in home country’s and nfa_yh is the level of home
country’ss net foreign assets. All expressed as shares of home country output (tradable
plus nontradable endowment).
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Figure 3-7: Impulse responses to a positive, one standard deviation shock to the
trend endowment in the home country (ef’H). tot is the home country’s terms-of-
trade (price of exports divided by price of imports), rer is the home country’s real
exchange rate (price of a consumption basket in the home country divided by a price of
a consumption basket in the foreign country), mhmf is the home’s realized stochastic
discount factor divided bu the foreign’s realized stochastic discount factor, ghqf is
the price of the home equity divided by the price of the foreign equity, and whw f is

home’s financial wealth divided by foreign financial wealth.
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account and valuation effects. Among the shocks considered, transitory shocks to the

nontradable good sector produces the best match to the U.S. data.

3.4 Conclusion

This chapter developed an open economy macro model to help understand two stylized
facts: the U.S. current account is countercyclical, and the valuation effect on U.S. net
foreign assets tends to move inversely with the current account. In our framework,
transitory shocks to the nontradable endowment replicate both results. There are
many possibilities for extensions and further research. First, it would be worthwhile
to add a production sector to both countries. Second, one could look at alternative
menus of assets; for example, bonds instead of (or in addition to) equities. Finally,
it would be useful to estimate the stochastic properties of the different shocks using

Generalized Method-of-Moments or Bayesian techniques.
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3.5 Appendix
3.5.1 Detrending

To solve the model using locally accurate solution techniques, it is necessary to express
it in detrended form. For any variable x;, let 7; = z;/TH |. The following variables
ij iT N

. T '7N . .
have a stochastic trend and need to be detrended: vy, yy", wi, ”, i, ;™ ¢,

cf;’T’j , and ¢{. The remaining variables are already stationary. In what follows, it is

useful to define the following auxiliary variable:

H
hy = =
Iy
Detrended endowments are given by:
GILT = o= el ) (3.33)
N = e el ) (3.34)
GIT = ex ol 1A (3.35)
@\tF,N _ ezf’N—i-gfﬂ.%—)\ (336)

The return on the country i equity can be written:
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di 1

The detrended budget constraint for households in country ¢ can be written:

~i -1 ~i _F 1 ~i,H [ H r N,i~i,N icni
wy = hy_ Wy qry + hy o (Tt — Ty ) DY DG (3.38)

First-order condition (3.23) can be written as follows:

@) (pie) " hy (3.39)
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The market-clearing conditions, the expressions for the CES bundles, and the
remaining first-order conditions can be written in detrended form simply by replacing
each nonstationary variable z; with its detrended counterpart, Z;.

The detrended current account, valuation effect, and change in net foreign assets

can be written as follows:
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The stochastic discount factor in country ¢ can be written as follows:

] _ . 8‘ — pi,C -1
mi=x @) (5) (e (3.43)

3.5.2 Equilibrium and Solution Approach

An equilibrium is a sequence of goods prices {p; ", p "1, asset prices {g} }, consumption

&N 2T asset holdings {a7}, returns {ri}, and financial wealth {@!} such that
goods and asset markets clear when all households in both countries behave optimally,
taking prices as given.

The solution approach follows Devereux and Sutherland (2010a). It begins by
solving the “non-portfolio” side of the model to a first-order approximation. This so-
lution, combined with a second-order approximation of the detrended counterparts of
(3.24), pins down the near-non-stochastic steady state (NNSS) portfolios, /7. Then

one solves the non-portfolio side to a second-order approximation, taking account of
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the NNSS portfolios. This solution, combined with a third-order approximation of

the detrended counterparts of (3.24), pins down the first-order portfolio dynamics.
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