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ABSTRACT

This paper presents a survey of two basic puzzles in international finance. The first
puzzle is the "predictable excess return puzzle." The returns on foreign currency deposits relative
to domestic currency deposits should be equalized based upon uncovered interest parity.
However, not only do researchers find that deviations from uncovered interest parity are
predictable ex ante, but their variance exceeds the variance in expected exchange rate changes.
In the paper, I describe different explanations of this phenomenon including the view that excess
returns are driven by a foreign exchange risk premium, peso problems or learning, and market
inefficiencies. While the research to date has been able to better define the "predictable excess
return puzzle" and to suggest the most likely directions for future progress, no one explanation
has provided a full answer to the puzzle. The second puzzle is the "home bias puzzle."
Empirical evidence shows that domestic residents do not diversify sufficiently into foreign stocks.
This evidence is clear whether looking at models based on portfolio holdings or outcomes of
consumption realizations across countries. In this paper, I examine several possible explanations
including non-traded goods and market inefficiencies, although even after considering these

possibilities, the puzzle remains.
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Puzzles in International Financial Markets

International financial markets have undergone tremendous growth over the last decade.
During this period, foreign exchange and equity markets have attained record-breaking volumes.
Furthermore, moves toward liberalizing capital markets around the world are likely to continue to
fuel this growth in the future.

This growth experience has highlighted important issues concerning the function of
international capital markets. At least two of these issues focus upon key ingredients of models
used in the field of international macroeconomics and finance. First, an important building block
to many models, including topics covered elsewhere in this book, is the assumption of uncovered
interest parity. According to the Fisher (1930) interest parity condition, the expected returns in one
country should be equalized through speculation to the bond returns in another country once
converted to the same currency. Thus, the ex ante expected home currency returns on foreign
deposits in excess of domestic deposits should be zero. Despite this theoretical prediction, the
behavior of domestic relative to foreign returns has decisively rejected this assumption over the
floating rate period." This rejection clearly leads to the question: What can explain the behavior
of domestic relative to foreign returns and can these explanations suggest ways in which models of
the rest of the economy are either succeeding or failing?

A second issue raised by the growth in international financial trade corresponds to the
decisions of domestic investors. An implicit assumption behind many economic models is that
investors will take advantage of potential gains in returns and risk-sharing through integrated capital
markets. At the same time, recent evidence shows that domestic investors continue to hold almost
all of their wealth in domestic assets. This evidence leads to other important questions. Why do
domestic investors appear to ignore potential gains to foreign investment opportunities and does
the answer imply necessary modifications to our views about international capital market
equilibrium?

In this chapter, I address each of these two general questions by evaluating the research

'For early evidence of this rejection, see Cumby and Obstfeld (1981, 1984).



2
surrounding them.? While the evidence to date has helped clarify the set of possible answers,
complete explanations continue to be elusive. For this reason, the two questions could be restated
as two puzzles in international finance. -

The first puzzle concerns explanations for deviations from uncovered interest parity or,
equivalently, excess returns on foreign relative to domestic deposits. Answering this question has
been made more difficuit by an important observation made by Fama (1984). In a simple
regression test, he showed that, not only are excess returns predictable ex ante, but the variance of
these predictable returns is greater than the variance of the expected change in the exchange rate
itself. Thus, theoretical models of the excess returns across countries must explain, not only their
presence, but their high variation. This behavior I call the "predictable excess return puzzle.”

In Section 1, I consider various explanations for the puzzle. First, under standard
assumptions about rational expectations, ex post excess returns just equal the market’s true expected
excess returns plus a forecast error that is unpredictable ex ante. Under this assumption, predictable
excess returns must be identically equal to the foreign exchange risk premium. I consider two
standard risk premium models, one based upon a static capital-asset-pricing model (CAPM) and
the other based upon a dynamic general equilibrium model. While these models can explain non-
zero excess returns, they cannot explain the high degree of variation in returns. In essence, the
factors that should theoretically determine the risk premium do not display sufficient variability to
explain the puzzle.

I then consider explanations based upon forecast errors. Froot and Frankel (1989) have
shown with survey measures of expected exchange rates that excess returns through the mid-1980s
were largely driven by systematic forecast errors, not by risk premia. Explanations of this
phenomenon can be broken into two groups. First, market forecasts are irrational. Second, the

market is rational but the distribution of economic disturbances perceived by traders is different

%As such, the intention of this investigation is not to comprehensively survey the literature in
international finance, but to critically evaluate various explanations for these two outstanding
puzzles. Comprehensive surveys on certain aspects of this chapter can be found elsewhere. In
particular, Hodrick (1987) surveys the empirical methods in international financial, while Adler and
Dumas (1983), Stulz (1994), and Dumas (1994) survey the literature on international portfolio
choice.
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than the one measured by researchers. While no formal testable model of the former explanation
has yet been proposed, evidence from the latter explanation provides some insights. Evans and
Lewis (forthcoming) provide evidence that systematic forecast errors can explain some of the
predictable excess return puzzle. However, a substantial amount of variability in these returns
remains unexplained. [ conclude the section with conjectures about how this puzzle may be resolved
in the future.

Section 1 also describes a related issue, central bank intervention. The presence of
systematic deviations from uncovered interest parity has been used as an explanation for why central
bank interventions may be able to affect the exchange rate. I summarize this argument and its
relationship to the evidence on the foreign exchange risk premium.

Section 2 introduces the second puzzle called "home bias," the phenomenon that domestic
investors hold too little of their portfolios in foreign assets. I consider this puzzle with
the two models used to examine the foreign exchange risk premium. Both models suggest that
domestic investors hold too little of their wealth in the form of foreign assets. The first type of
model, based upon CAPM, implies that domestic investors should hold foreign assets in their
portfolio in a fraction that depends upon their degree of risk aversion, among other variables.
While plausible levels of risk aversion suggest that U.S. investors in the 1980s should have held over
one half of their wealth in foreign equities, evidence suggests that they held less than 10% in these
securities.

The second type of model, based upon complete markets, gives predictions about
consumption risk-sharing. If investors have allocated their portfolios optimally, they will perfectly
pool their risks and will hold the same international portfolio shares as do foreigners. As a result,
consumption growth rates will be equal across countries except for measurement errors and taste
shocks. Despite this prediction, the evidence implies that country-specific output risk is not
diversified away.

Thus, whether from a partial or general equilibrium point of view, the "home bias" puzzle
appears significant. I consider some potential explanations for this puzzle, such as the présence of

non-traded goods. Even after accounting for these modifications, however, the puzzle seems to



remain. I conclude by pointing to implied directions for future research.
Part I: The Behavior of Excess Foreign Exchange Returns

The behavior of the excess return on foreign pure discount bonds relative to their domestic
counterparts has been an important variable in the study of international financial markets. A
higher expected return on foreign relative to domestic deposits with equivalent default risk and
maturity implies that the currency composition of the deposits is significant in determining the
relative returns. If so, then an important task is to understand why.

For this purpose, note that "covered interest parity (CIP)" is:*
-0 =f-s, (1.1)
where i, and i, are the interest rates on domestic and foreign deposits, respectively, s, is the
logarithm of the domestic currency price of foreign currency at time ¢, and f, is the logarithm of the
forward rate, the time ¢ domestic currency price of foreign currency delivered at time ¢+ 1.

Holding a foreign deposit will give the investor the foreign interest rate return plus the
capital gain on foreign currency, i', + s,,, - 5. If the investor borrowed in dollars to obtain the
funds for this investment, the excess return on foreign currency would be:
er,, m i+ 8, -8-i (1.2)
Substituting covered interest parity (1.1) into (1.2) gives:
er,, = s, -f (1.3)
Both forms of excess returns will be used below.

Since the excess return is not known at the time of taking out the contract, ¢, analyzing any
behavioral aspects of these returns depends upon measures of expected excess returns. One such

measure is the statistically predicted value of the excess return based upon time ¢ information:

*With continuous compounding, the cost of borrowing in domestic currency, exp(i), must
through arbitrage be equal to the return from taking one unit of domestic currency and buying spot
1/S, units of foreign currency, where S, is the level of the exchange rate, investing it at the rate
exp(i,), and selling the returns forward at F,, the level of the forward rate. Thus, CIP says: exp(i)
= exp(i, )(F/S,). Taking the logarithm of this expression and rearranging gives equation (1.1).
Alternatively, (1.1) can be derived as a logarithmic approximation when the interest rates are not
continuously compounded. Following the same logic as above, CIP says: (1 + i) = (1 + i) (F/S)).
Taking the logarithm and using the approximation that log(1 + i) = i gives equation (1.1).



per, = E(er,,,) = Eas,,, - (f, - ), (14)
where E() is the statistical expectations operator conditional on time ¢ information. Thus,
er,,, = per, + €.,y (1.5)
where the last term is the statistical forecast error, ¢,,, = s,,, - Es.,.

1.1 Some empirical regularities

Much of the early research on excess returns asked whether the predictable component of
these returns were equal to zero. Under the assumption that the market forms expectations by
linear statistical prediction, then predicted excess returns will equal zero if uncovered interest parity
holds. To see why, note that uncovered interest parity says:*

i-1 = E%u - s (1.6)
where E®(") is the market’s expectation conditional upon current information. Note that this
expectation is not necessarily the statistical expectation, E(). Below I will discuss some of the
literature in which the market’s expectation does not equal the statistical expectation conditional
upon current information, so that E(") # E=().

Thus, uncovered interest parity in (1.6) says that the returns on a unit of domestic currency
invested in a domestic deposit equals the expected returns from converting the domestic currency
into the foreign currency, investing it in a foreign deposit and then converting the proceeds back
into domestic currency at the future realized exchange rate. If uncovered interest parity holds and
furthermore the market’s expectation equals the statistical prediction of the exchange rate, then
predictable excess returns must be equal to 0, since in this case, per, = i + E®s,,, - 5,- i = 0.

Figure 1 plots estimates of the predictable excess annualized monthly returns for the
dollar/DM and dollar/yen rate from the beginning of 1975 to the end of 1989.° The figure graphs

the predicted excess returns given current information as measured by the forward premium. These

“This expression can be derived in logarithmic form following similar steps to the covered
interest parity condition in footnote 3.

*These data are from Citibase and were kindly provided by Geert Bekaert. In constructing the
spot and forward rates, I took the average of the bid and ask rates. While averaging in this way
introduces measurement error, Bekaert and Hodrick (1993) find that the biases introduced by the
measurement error are small.
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predicted returns are the actual returns regressed upon the forward premium, f, - s, according to
the linear projection equation given in Panel A of Table 1:°’
er,,, = b, + b, (f-5s) + u,, (1.7)
The dashed lines represent the 2 standard error confidence bands around the predicted values.

Three features of the predicted returns stand out from this analysis. First, the predicted
returns are significantly different from zero over some periods in the sample. Second, the returns
change sign during the sample. The predictable excess returns on holding DM or yen deposits was
significantly negative during part of the early 1980s and was significantly positive in the late 1980s.
Therefore, explanations of excess foreign bond returns must explain not only why these returns are
not zero, but also why they are sometimes negative and at other times positive. Third, the
predictable returns display considerable variability. The DM returns range from 20% to -30% per
annum, while the yen returns vary from over 32% to -30%.

This last feature of predictable returns is the most difficult to reconcile with standard
models. Fama (1984) emphasized it dramatically with the decomposition described next.

1.1.1 The Fama result

Fama (1984) illustrated the degree of predictable excess return variability using a simple
regression test. This simple test has produced a challenge for researchers in international finance.
I will therefore use this basic result as a benchmark for discussing various theoretical explanations
for the behavior of predictable returns below.?

The test regresses the change in the exchange rate on the forward premium:

Bilson (1981) estimated this regression and found that uncovered interest parity does not hold.
A subsequent literature has verified this finding over other sample periods and currencies.

’In principle, this regression could be run on any variables that help explain excess returns. A
number of authors have found that these returns can be explained by lagged excess returns (Hansen
and Hodrick (1983)), lagged stock returns (Giovannini and Jorion (1987a)), the spread between long
and short interest rates in different currencies (Campbell and Clarida (1987), and industrial
production (Cumby (1988)), to name a few. This regression was run for parsimony and because it
relates to the Fama (1984) regression described below.

*This regression test is only one of many tests that have been applied to excess foreign currency
returns as described in Hodrick (1987). I emphasize the Fama result only as a useful discussion
point for later analysis.



As, =B, + B (f-8) + u,,, ‘ (1.8)
where A is the backward difference operator and u,,, is an error term. Note that this regression
is equivalent to equation (1.7) where 8, = 1 + b, and 8, = b,. If predictable excess returns are
zero, then Es,,, = f, and 8, = 1 or, equivalently, b, = 0 in (1.7).

Table 1, Panel A shows the results of this regression using the dollar exchange rates against
the DM, British pound and Japanese yen over the period from 1975 to 1989. As the table shows,
the estimate of 8, are all significantly less than one. In fact, they are even significantly negative!
This result is typical of many other studies examining the same relationship.’

When B, < Y%, this coefficient can convey information about the variability in the expected
change in the exchange rate relative to the predictable component of excess returns.” To see why,
note that the probability limit of the OLS coefficient 8, is:

8, = Cov(As,,,, £ - s)/Var(f, - s) (1.9)
= [CoV(Edsyuy £ - 8) + CoV(en, £ - )]/ Var(f, - 5)
= Cov(EAs,,,, f, - s)/Var(f, - s),

where the last equality follows because Cov(e,,,, f, - s,) = 0 by construction.

In this case, a finding of 8, < ¥ as in Table 1 implies that the variance of the predictable
component of excess returns exceeds the variance of the linear prediction of the exchange rate
change. In other words,

Var(per,). > Var(E,(4s,,,)). (1.10)

To see why, note that the variance of (1.4) can be written:

Var(per,) = Var(Eas,..) - 2 Cov(f, - s, Eas,,) + Var(f, - s). (111)

°This result is less apparent for some of the cross exchange rates within the European Monetary
System. For example, Bossaerts and Hillion (1991) find positive estimates of 8, for most currencies
against the French franc. On the other hand, Bekaert and Hodrick (1993) have examined the same
relationship using other non-dollar cross rates and found similar relationships to those against the
dollar, as in Table 1.

"“The following discussion modifies the Fama (1984) result more generally to describe
predictable excess returns without making any assumption about expectations. Later, I will discuss

the relationship actually described by Fama concerning the variance of the foreign exchange risk
premium.
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Substituting (1.11) and then (1.9) for the left-hand side of (1.10) implies that the inequality will hold
if:
Cov(f, - s, EAs,,,)/Var(f,-s) = 8, < % (1.12)

This relationship can also be seen using the estimates in Table 1. As shown in Panel B, the
standard deviations of predicted excess returns are roughly twice the corresponding standard
deviations of the predicted values from regressions of the change in the exchange rate on the
forward premium.

Therefore, the striking conclusion from Table 1 is that, not only are excess returns non-zero
and predictable given current information, their variance is quite large relative to expected exchange
rate changes.

1.1.2 Potential explanations

What explains these results? This is an important issue that has been the focus of a great
deal of research over the past decade. Generally, the explanations can be classified into two groups:
(a) the foreign exchange risk premium, or (b) expectational errors. To see how explanations fall
into these two groups, it is useful to decompose the Fama regression coefficient further.

For this purpose, define the risk premium on the position with the return in (1.3) as:

P, = E"s,,, - f = ERAs,,, - (£ - ). (1.13)

Equation (1.13) says that the market’s expected return for holding foreign deposits is an
equilibrium premium paid for taking more risk. The market’s forecast error is:

As,,; - ERAs,, = n,. (1.14)

Thus, the excess return can be written as:
€y = P + M (1.15)

Consider first the notion that the behavior of predictable returns found above was due to
the risk premium, the interpretation given by Fama (1984). According to this view, expectations
are rational and the statistical distribution of the economy is known to the market. In this case, ¢,,,
= 1,,, SO that the predictable part of excess returns, per, is just equal to the risk premium, rp,. The
evidence in Table 1 then implies that the variance of the risk premium exceeds the variance of the

market’s expectations of exchange rate changes.
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Consider next the opposite extreme. Suppose that the risk premium were constant and
equal to rp, so that er,,, = rp, + 7,,,. In this case, the high variation in predictable excess returns
found in Table 1 must arise from variation in the component of the forecast error that is correlated
with lagged information.

Of course, time-varying risk premia and systematic forecast errors are not mutually exclusive
and the behavior of predictable excess returns could result from a combination of these two factors.

Below, I will describe explanations for the behavior of excess returns based upon these two
broad classifications. First, the predicted returns may be the outcome of an equilibrium process.
According to this explanation, the returns were positive to investors with an open position in non-
dollar bonds during the late 1980s and negative during the early 1980s because the market as a
whole was compensating investors for taking this position. Under this explanation, the predictable
returns are a "foreign exchange risk premium."

Second, the predicted returns may result from systematic forecast errors. These systematic
forecast errors could arise from two different types of sources. One source is the presence of some
irrational traders in the market. For example, traders buying yen forward during the late 1980s may
not have used all information efficiently, and expected to make profits even though they were
systematically wrong.

A second source of systematic forecast errors arises from difficulties in measuring
expectations of predictable returns. According to this explanation, the regression equations used
to measure expectations as in Figure 1 may not accurately reflect the market’s expectation of
returns. For example, traders buying yen forward in the late 1980s may have placed some
probability on the likelihood that the dollar would rebound significantly. This event would introduce
a so-called "peso problem” in measuring the expected returns in the standard ways described above.
I discuss each of these explanations below.

1.2 The foreign exchange risk premium

One explanation for predictable excess returns is that domestic investors who are willing to

hold foreign bonds and then convert the returns back into domestic currency at the future prevailing

exchange rate must be compensated for the foreign exchange risk. According to this explanation,
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expectations are rational so that E, = E® always. Since this assumption applies to all of the risk
premium models, I will simply write the market’s expectations in this section as E..

Why might non-zero predictable excess returns be the result of an equilibrium process? 1
will describe two types of risk premium models. The first set of models is static in nature and treats
the processes followed by exchange rates, interest rates, and inflation rates as exogenous. As such,
the models in this group are partial equilibrium.

The second set of models I will present below focuses upon intertemporal investment
decisions and also allows the exchange rate, interest rate, and inflation processes to emerge
endogenously from underlying technology and monetary processes. According to these models, the
foreign exchange risk premium is determined together with the other variables.

In the context of these models, a useful way to summarize the variability puzzie in excess
returns found above is the Hansen and Jaganathan (1991) bound. This measure gives a lower
bound to the risk premium implied by financial returns in general. Estimates of these lower bounds
are quite difficult to reconcile with implied risk premia from the theoretical models, as will be
demonstrated below."

1.2.1 The risk premium based upon partial equilibrium CAPM

The first efforts toward understanding the foreign exchange risk premium followed as natural
extensions of the static version of the "capital asset pricing model.""> The international version of
the model involves all wealth including equity.” However, to focus upon the foreign exchange risk
premium as well as the implications for central bank intervention, I will delay incorporating equity
into the analysis until Section 2.

I begin with the simplest version of this model. I treat this model in discrete time and use

"The puzzle posed by the high variability of the estimated H-J bounds implied by foreign
exchange returns relative to theoretical models is similar to that posed by other markets such as
equity returns. However, the degree of risk aversion required to reconcile theory with the empirical
bounds appears to be exceptionally high for foreign exchange returns.

2See Sharpe (1964), Lintner (1965), and Mossin (1966).

13See the development of this model in Solnik (1974a).
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logarithmic approximations. While this simplification greatly streamlines the analysis, it ignores a
potentially important component to the risk premium arising from Jensen’s Inequality. I will return
to introduce this component following the basic analysis below.

Suppose there are two representative agents in each of two countries. They each want to
maximize end-of-period wealth. If real wealth for the home investor at the end of time ¢ is defined
as W, then his real wealth in the next period is defined as:

Wi = W (1 + 1,,0), Wi = WL (1 +1%,,,) (1.16)
where r,,,, is the real return on the home portfolio from t to t+ 1. To consider this portfolio return
more carefully, suppose that the home and foreign investors can hold only a home and a foreign
asset. [ will first describe the portfolio decision on the part of the home investor. The portfolio
decision for the foreign investor is completely symmetric.

The real return on the home portfolio is:

Loy = X Coy + (1-%) 1y (1.17)
where x, is the share of W, held in the foreign asset, r,,, is the return on the foreign asset and r,
is the return on the domestic asset both realized at r+1.

To write these real returns in terms of observables, their nominal returns in each currency
are deflated by exchange rate and price level changes:
1+, =m(1+1) S P/SPy) =1+ 1 + 4s,, -7, (1.18)
1+r,=10+i) P /P,)=1+i-m,,
where P, is the domestic price level at time 1, i, and i’, are the nominal returns on assets held from
time ¢ to t+1. For simplicity, this real return is approximated using the nominal rates less the
domestic inflation rate defined as =,,,. It is therefore convenient to rewrite the real return on the
portfolio in terms of the nominal return:
oot = % (% + A8,) + (1-%) i (1.19)
so that r,,,, = iy - Ty

As with the domestic CAPM, the investor is assumed to choose x, to maximize an objective
function that is increasing in the mean but decreasing in the variance of end-of-period wealth,

denoted Var(W,,,), where Var, is the variance conditional upon information known at time . Thus,
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the objective function is:
V = V(E(W,,)),Var(W,,,)), V,>0,V, <0. (1.20)

Solving the model requires calculating the mean and variance of wealth in terms of the
observables. The conditional mean and variance can be rewritten by substituting (1.18) into (1.17).
EW., = W, + W E(x er,, + r.) (1.21)
VarW,,, = W?2 Var( x, er,,, + 1,,). 7

Deriving the first-order conditions of (1.20) with respect to x, substituting (1.21) into the
result and defining the measure of relative risk aversion as p = -2V,W,/V, where V, are the partial
derivatives of V with respect to the ith arguement, gives:*
per,,, = p Cov(er,,,, i,,,,) - p Cov(er,,, ). (1.22)
This first-order condition is the basic CAPM relationship that holds if the home investor were
(counterfactually) to comprise the entire market.

Adler and Dumas (1983) describe the intuition behind this model. The more risk averse
are investors, the greater their aversion to variance and the higher is p. Furthermore, as (1.22)
shows, given the price of risk, the expected excess return increases with the covariance between the
excess return and the nominal return on wealth, i,,,. If the excess return has a high covariance
with the overall portfolio, the predictable excess return must be corresponding high to compensate
the investor for risk.

The last term reflects the degree to which the foreign asset provides a hedge against
inflation. Since the value of wealth falls with inflation, a higher covariance of returns with inflation
increases the hedging properties of the foreign asset. Therefore, the required excess return
decreases with this term.

This basic equation underlies the choice of equity as well as deposits across countries, as I
will return to discuss more fully in Section 2. However, since I am focusing upon the foreign

exchange risk premium in this section, I will now use the fact that the domestic and foreign assets

“This measure of relative risk aversion is approximately the Arrow-Pratt measure: -U" W/U’,
where U(W) is the utility function. Taking a Taylor-series expansion of E(U(W)) and
differentiating with respect to E(W) and Var(W) shows that p as defined in the text is the same as
the Arrow-Pratt measure.
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are risk-free bonds in their respective currencies. Also, in order for aggregate outside bonds to be
considered net wealth, Ricardian equivalence must not hold. In this case, the conditional covariance
between excess returns arises solely from the conditional covariance between exchange rates.”
Therefore, equation (1.22) can be written as:
per.., = p X, Var(4s,,,) - p Cov(4s,.;, m.,). (1.23)
Thus, the first-order conditions depend only upon the variability of exchange rates and inflation.
Determining (1.23) as a world market equilibrium requires solving the problem from the foreign
investor’s point of view and summing demand functions across domestic and foreign residents.
Following the same steps as above for the foreign investor implies the equilibrium relationship,'*
per.., = p [x, W, - (1 - x") W] Var(As) - p[w, Cov|(as,,,, m,,) + W, Cov(4s,,,, 7',,)] (1.24)
where x°, is the share of foreigner’s wealth that they hold in their own assets, where ' is the foreign
inflation rate, and where w, and W', are the shares of the world wealth held by home and foreign
residents, respectively, so that w, + W', = 1,

Equation (1.24) has an intuitive interpretation. Suppose first that inflation were perfectly
forecastable. In this case, the covariance terms are zero and the sign of the risk premium would
depend upon the difference between x, w, and (1 - x') w',, or the difference between domestic
holdings of foreign bonds and foreign holdings of domestic bonds. When domestic residents are
net creditors so that x, w, > (1 - x") W', then the overall effect on the risk premium is to
compensate domestic investors for net holdings of foreign deposits. Next, consider the effects of
uncertain inflation. In this case, holdings of deposits in the other country can provide a hedge
against inflation depending upon the covariance between own inflation and the exchange rate.

Equation (1.24) examines only two risk-free bonds and two investors in order to demonstrate

*Using the definition of er and i, in (1.19), Cov(er,,,i,,,;) = Var(4s,,,) x, and Cov(er,,,,~..,)
= Cov(AS,,,Tys1)-

Following these steps, the first-order conditions for the foreign investor is: per,,, = p X,
Var(4s,,,) + p Cov(er,,,x",,,) where 7', is the foreign inflation measured in terms of the
domestic currency. Solving this condition with respect to x°, summing demand equations x, W, +
X, W°, and setting the aggregated demand equal to the given supply of foreign bonds, the
equilibrium expected excess return can be written as in equation (1.24).
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the intuition simply. More generally, the portfolio should include all possible assets available to the
investor. Similarly, the inflation hedges should be aggregated over all countries in the world. Adler
and Dumas (1983) show how this model generalizes allowing for many countries. In this case, the
exchange rate variance in (1.24) becomes a variance-covariance matrix across currencies, and the
inflation hedge component depends upon the covariance matrix of exchange rates and inflation rates
across countries.
1.2.1.1 The Jensen's Inequality term

In continuous time, the predictable excess returns also depend upon a term arising from
Jensen’s inequality."” Instead of equation (1.22), the expression for predictable excess returns is:
per, = p Cov, (er,,y, i,,.1) + (1 - p) Cover,,,, 7). (1.25)
The presence of this term implies that (1.23) becomes:
per, = p x, Var(As,,,) + (1 - p) Cov(4s,,, m,,). (1.26)
Thus, even when expectations are rational and investors are risk neutral so that p = 0, predictable
excess returns are non-zero and equal to Cov, (As,,,, 7,,,). For this reason, Frenkel and Razin
(1980) and Engel (1984) pointed out that due to this Jensen’s inequality term, predictable excess
returns are not zero even when investors are risk averse and expectations are statistically unbiased.
Since predictable excess returns are not zero even in the absence of risk aversion, it may be argued
that these returns should not be called a "risk premium."

How important is this Jensen’s inequality term? Clearly this depends upon the importance
of the covariance between the exchange rate and inflation. Empirically, the covariance between
exchange rates and inflation is quite small and near zero as will be shown in Section 2. In fact, a
number of authors including Engel (1984) and Cumby (1988) have found that the behavior of excess
returns measured in real terms and in nominal terms do not behave very differently. Therefore,
it seems unlikely that this term can help explain an important fraction of excess return behavior.
1.2.1.2 Empirical evidence: What is wrong with the model?

A number of authors have examined the implied behavior of the foreign exchange risk

premium based upon the model above. The general finding is that estimates of the parameter of

""See the derivation in Adler and Dumas (1983), for example.
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risk aversion are large but insignificantly different than zero and that the restrictions of the model
are rejected.'®

Why doesn’t this model seem to explain the foreign exchange risk premium? Recall the
results found in the Fama regression in Table 1 and consider them in light of equation (1.24). The
Fama result implies that the model must explain a very high degree of variability in the risk
premium, with a standard deviation of between 9% and 11% for the dollar against the DM, pound,
and yen, Equation (1.24) shows that this variability must come from either the asset shares across
countries, the wealth shares, or the conditional variances and covariances.

However, the standard deviation of measures of outside bonds and relative wealth positions,
as measured by current account changes, is only about 1% to 3% per annum.” As for volatility
arising from movements in conditional variances, Engel and Rodrigues (1989) found that the largest
period of variation in conditional variances was in 1979. During this period, conditional variances
moved over a range of about .3% per annum, with these ranges much lower over other periods.”
Overall, these variables do not exhibit sufficient variation to be able to explain the variance in
predictable returns.

Recall also that predictable excess returns change sign frequently, even over short periods,
as depicted in Figure 1. However, the model predicts that these changes in sign will take place only
when countries change from net debtor to creditor positions or when conditional variances change
sufficiently. The infrequent shifts between net debtor to creditor positions and the lack of variability
in conditional variances suggest that this model cannot explain the changes in sign in predictable

returns either.

*Frankel (1982) used a version of this model to estimate the measure of risk aversion assuming
purchasing power parity and constant variances of returns. Lewis (1988b) relaxed the assumption
of purchasing power parity by estimating the model using direct measures of the covariance between
inflation and exchange rates. Engel and Rodriguez (1989) allowed variances to be time-varying.
Despite these and other refinements in the literature, the model is typically rejected.

These variances were measured using historical data on outside bonds as constructed in Lewis
(1988a).

2On the plausibility of the conditional variance explaining the risk premium, see the discussion
among Frankel (1986), Pagan (1986), and Giovannini and Jorion (1987a,b).
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From a theoretical point of view, this model suffers from other problems as well. First, the
optimization problem faced by the representative investor is a static one. Second, the model is
partial equilibrium in nature. The exchange rate and interest rate processes are exogenous to the
model so these variables cannot depend jointly upon the risk premium. These issues are directly
addressed in the general equilibrium framework described next.

1.2.2 The risk premium in general equilibrium |
1.2.2.1 A stylized model

Given the theoretical difficulties with the static CAPM risk premium model, much of the
subsequent analysis of the foreign exchange risk premium has been developed using general
equilibrium pricing conditions. Basic relationships among asset pricing variables were motivated
by the two-country complete markets model of Lucas (1982). Although this model is too stylized
to explain the empirical behavior of the exchange rate itself, the intuition from this model has
motivated various tests of relationships that are more general than this model. For this reason, I
will review the model briefly before considering these general relationships.

In the Lucas model, there are representative agents with identical preferences in each of two
countries. They seek to maximize the expected infinite life-time utility function:

E{ Loo # U(C, C*) } (127)
for residents of country i where C, and C% are the domestic and foreign produced goods,
respectively, consumed by the resident of country i at time ¢.

Consumers in each country can buy goods produced in the other country. To keep the
production side of the economy simple, suppose that goods are produced exogenously with outputs
each period defined as the vector: ¢, = (Y, Y",). Every period, the home consumer receives the
output of the home good, Y, and endowments of money, M, while the foreign consumer receives
the current output of the foreign good, Y*, as well as foreign money, M",. To buy goods, however,
each consumer must buy the domestic good with domestic money at price P, ,, and the foreign good
with the foreign money at price P,.,. This restriction and the assumption that consumers know their
current endowments before buying goods imply a cash-in-advance constraint,

P,, = M/2Y, and P,., = M'/2Y". (1.28)
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As Lucas (1978) has shown, it is possible to price any asset from a basic general equilibrium
model with complete markets. Hodrick and Srivastava (1986), Domowitz and Hakkio (1985), and
Engel (1992a) examine the implications of the foreign exchange risk premium in this model.** To
find the risk premium, recall that: rp, = s,,, - f, = (E(S,,,) - F))/S, where F, = exp(f)) and §, =
exp(s,). Therefore, solving for the risk premium requires solving for the spot and forward exchange
rates. ,

To solve for the spot exchange rate, notice first that the relative price of good Y* in terms
of good Y, defined as p, is given by:

P. = U.(¥)/U(¥), (1.29)
where U, and U.. are the marginal utilities with respect to C and C’, respectively. According to the
law of one price, the nominal exchange rate and this relative price are related according to:

p. = S P../P,. (1.30)
Using equations (1.28), (1.29), and (1.30), the nominal exchange rate can alternatively be rewritten:

S = P Pyu/Pyey = [Ua()/UW)] Pyu/Pyn, = [Ua(¥)/UW] M, Y'/M' Y] (131)
The nominal exchange rate is the contemporaneous marginal rate of substitution in utility between
holdings of domestic money M and foreign money M*Z Using this specification of the spot
exchange rate together with covered interest parity, the model can be solved for the forward rate,
and thus the risk premium, as will be shown below in general settings.

As equation (1.31) shows, the Lucas model allows an exact calculation of the determinants

of the spot exchange rate by defining the components of the nominal marginal rates of substitution

ZEngel (1992a) shows how the risk premium in this model requires dependence between
monetary and real disturbances. He shows that the assumption of monetary and real independence
in the applications by Hodrick and Srivastava (1986) and Domowitz and Hakkio (1985) imply that
the risk premium would be zero.

2This model implies that the exchange rate depends only upon contemporaneous variables, and
is therefore not forward-looking. Svensson (1985a,b) assumes a different timing to the cash-in-
advance constraint which implies a precautionary motive for holding money, making the exchange
rate depend upon expected future values. Engel (1992b) derives the risk premium implications of
this model. Bekaert (1992) introduces a transactions technology for money holdings and provides
a richer production economy.
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in consumption in each country. However, the basic intuition obtained from the first-order
conditions of this model holds in much more general settings described next.
1.2.2.2 First-order conditions and the risk premium

Consider now the foreign exchange risk premium in a more general setting in which the
investor maximizes utility by choosing consumption and investments over time with a utility function
such as in (1.27). The relationship between spot and forward rates is determined by domestic and
foreign interest rates through covered interest parity. The price of a deposit paying one unit of
each currency at time t+1 is given by:

1/R%., = E{8 U.(¥.1) P, /ULV) Py..i} = E(Q,) (1.32)
1/RT, = BB U(¥ini) Ppe/Uas(¥) Py} = E(Q')

where R™,,, and R™,,, are the nominal interest rates on a risk-free deposit paying one unit of M
and M’, respectively, in period t+1? Q,,, is defined as the intertemporal marginal rate of
substitution of one unit of domestic currency between period ¢ and period ¢+ 1, while Q°,,, is the
counterpart in foreign currency. Below, I will call Q,,, and Q°,,,, respectively, the domestic and
foreign nominal intertemporal rates of substitution.

The relationship in equation (1.32) holds for any economy in which no arbitrage
opportunities are present.* As described by Telmer (1993), this relationship also holds in settings
where investors cannot fully insure all possible states of the world because markets are incomplete.

The spot exchange rate is simply the contemporaneous ratio of nominal rates of substitution
in consumption. Therefore, using the definitions for Q and Q*, the ratio of future to current
exchange rates can be written:

(8e41/8) = (Q'it/ Qi) (1.33).
The equation (1.29) from the Lucas model provides a specific example of this general relationship.

Covered interest parity and (1.32) imply:

®These rates are related to the earlier definition of interest rates according to: R",,, = (1 +
i) and R™,,, = (1 + i)

#The generality of this relationship has stimulated a large literature on consumption smoothing
behavior. See for example Hall (1979) and papers in the survey in Hall (1989).
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F. = SR, / R"., = S E(Q".)/E(Q..) (1.34).
Note that the relationship between the forward rate and spot rate in (1.34) is quite general. To
solve for the forward rate using the specific form of the Lucas model requires only substituting the
solution for the spot rate in (1.31).

These relationships may now be stated in the form of the Fama result. Recall that Table
1 showed that Var(rp,) is greater than Var(EAs,,,), where rp, = Es,,, - f, = (ES,,, - F)/S, and
Eas,,, = (ES.., - S)/S. Using the expressions for the spot rate in (1.33) and the forward rate in
(1.34), the Fama result says that: Var(rp,) > Var(EAs,,,) or that,

Var{E(Q".../Q..1) - [E(Q"..)/E(Q..)]} > Var{E(Q".../Q..)}- (135)

In other words, the risk premium is the difference between the ratio of expected marginal rates of
substitution in consumption and the expectation of this ratio. The variance of this difference
exceeds the variance of the expected ratio of marginal rates of substitution alone.

The generality of the intertemporal relationships betyveen the marginal rates of substitution
and the interest rates in (1.32) suggests that testing these relationships are natural first steps.”
Mark (1985) tests the intertemporal restrictions with consumption for a consumer with constant
relative risk aversion utility. He estimates the parameter of risk aversion to be quite large,
generally in a range of 12 to 50 for most sets of instrumental variables. As suggested by the large
variability of the predictable excess returns, large amounts of risk aversion are required to reconcile
the variability of the predictable returns to the risk premium model. While Mark finds that the
over-identifying restrictions of the model are not rejected for some instruments, the relative risk
aversion parameter is estimated quite imprecisely, so that the hypothesis that the parameter of risk
aversion is zero cannot be rejected.

Such parametric tests are useful for understanding how particular utility functions must
behave to produce the behavior of excess returns given by the data. However, to relax the
assumption of particular utility functions, more general tests have been developed to investigate the

relationship across all asset returns. Below, I describe two types of these general tests: the latent

®Indeed, the relationships are so general that they must hold for domestic assets, as well as
foreign currency returns as will be described in more detail below.
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variable models and Hansen-Jaganathan bounds.
1.2.2.3 Latent variable model

The latent variable test was pioneered in foreign exchange studies by Hansen and Hodrick
(1983) and was developed independently for application in a standard CAPM environment by
Gibbons and Ferson (1985).

To understand the basic intuition behind this test, note that the first order condition of
intertemporal maximization underlying (1.32) implies that the following relationship holds:*
E(Q., Ri,,) =1 vj. (1.36)
As before, Q,,, is the intertemporal marginal rate of substitution in consumption and R),,, is the
gross rate of return on any asset j realized at time t+/. For now, I will treat consumption as a
single domestic good, C, although this framework could be modified to include a composite good.”

Since relation (1.36) holds for any asset with return j, it also holds for the risk-free rate.
E{Q... (R, - R} = B{Qu, ey, } =0 (1.37)
where er,,, = Ri,, - R, is the excess return on asset j over the risk free rate. Since the
conditional expectation of the risk-free rate is known at time ¢, equation (1.37) for this rate can be
rewritten as in (1.32). Using the definition of covariances and (1.32), equation (1.37) can be

rewritten as:*

Et(etdu»l) = 'cov!(RjH»hQH»l) Rﬂ'u-l (138)
Since (1.38) holds for any asset, we may substitute out the risk-free rate with any asset 4 to get:
E(er...) = [Cov(R\.,Qu.)/Cov(R",Qu.1)] Eifer'...) (1.39)

Since all returns depend upon their conditional covariances with the marginal rate of substitution
in consumption, they must move in proportion to each other according to the ratios of these

conditional covariances.

*The intertemporal first order condition for an asset with any nominal payoff R, is:
U.(v)(1/P,) = E(U.(¥r.1) (1/P,.,,) R\,,). Dividing both sides by the left-hand side expression
and using the definition of Q gives equation (1.36).

ZAdler and Dumas (1983) consider such an extension for the CAPM in their appendix.

*In other words, the fact that E(XY) = E(X)E(Y) + Cov(X,Y) for any X and Y.
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In order to test this restriction, Hansen and Hodrick (1983) as well as many subsequent
researchers assume that the conditional covariances between returns and the marginal rate of
substitution in consumption move in proportion across assets over time. Under this assumption,
the ratios of covariances in (1.39) are constant. Generally, the studies find that the over-identifying
restrictions implied by returns moving in proportion are not rejected for low frequencies such as
quarterly returns, but are strongly rejected for high frequency data, such as weekly.”

Cumby (1988, 1990) and Lewis (1991) question whether the rejections come from the
auxiliary assumption that covariances move in proportion to each other. Consistent with the pattern
of rejection in the latent variable tests, Lewis (1991) finds that the ratios of covariances in (1.39)
appear to move in proportion only over longer holding periods. However, the question remains
whether this tendency not to reject over longer horizons is a matter of low power.

Bekaert and Hodrick (1992) indirectly consider this possibility by using the one step ahead
information in a VAR of foreign exchange and equity returns to test the latent variable restrictions.
They find that a single factor model as implied by (1.39) is rejected, although a two factor model
appears to fit the data better.

The main contribution of this literature testing for latent variable relationships seems to be
its characterization of the behavior of excess returns. This literature shows that some factors, or
comovements, help explain returns. A single factor model could be the result of a general
equilibrium pricing relationship, but it could also be due to any model that suggests a proportional
relationship between returns. Therefore, the latent variable test appears too general to draw any

implications for the validity of general equilibrium pricing models.

PHansen and Hodrick (1983) tested these restrictions using monthly excess foreign returns
across six currencies, rejecting this restriction with marginal significance levels near 5%. Hodrick
and Srivastava (1984) expanded the sample period and rejected the model. Giovannini and Jorion
(1987a) examined weekly returns and used returns from the stock market, finding the restrictions
to be rejected. Campbell and Clarida (1987) used three month returns across the Eurocurrency
term structure as well as the foreign exchange market. Lewis (1990) surveyed this literature and
found that the rejection of the latent variable restrictions is sensitive only to the holding period, not
the inclusion of term structure rather than equity returns. Considering a number of combinations
of returns and holding periods, that study found that the shorter the holding period, the more likely
the restrictions are to reject.
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1.2.2.4 Hansen-Jaganathan bounds

A useful way to compare the variability of predictable excess returns with the implications
of any one model has been provided in the pioneering work of Hansen and Jaganathan (1991),
originally applied to US T-Bill rates. Since the basic framework holds for all returns, it clearly has
implications for the foreign exchange risk premium.

The Hansen-Jaganathan (H-J) bounds use combinations of excess returns to provide a lower
bound on the volatility of the intertemporal marginal rate of substitution in consumption, Q,,,. To
see how this relationship is derived, consider again equation (1.37) using the Law of Iterated
Expectations and subsuming the superscript j:

E(Q., er,,;) = 0. 137)
Suppose that the intertemporal marginal rate of substitution can be written as a linear projection
on er,,,.

Q.. = 9, + dery, + €, (1.40)
‘where e,,, is the projection error. Then by OLS, the parameter vector & can be written:

& = L' [E(Q.., er.y) - E(Q..y) E(er..y)] = - £ E(Q..) E(er,.), (141)
where I is the variance of er,,, (when er is a vector, I is the variance-covariance matrix) and where
the second equality follows by equation (1.37°). Substituting (1.41) into (1.40) above and noting that

the variance of e, is positive, we have:

*(Q..1) > [E(Q..)]* E(er,,,)’ £ E(er..,) (1.42)
or,
0(Q..,)/[E(Q..1)] > [E(er,,,)’ T" E(er,,)]*. (142%)

Bekaert and Hodrick (1992) estimate H-J bounds as in (1.42’) using different measures of
returns. For a combination of equity and foreign exchange returns in the US, Japan, UK, and
Germany, they find that the bounds are in the vicinity of .6 to .7. However, Bekaert (1994)
calculated the ratio of the o(Q)/E(Q) for an extension of the Lucas (1982) model to be .01
assuming a relative risk aversion parameter of 2. To obtain bounds near the Bekaert and Hodrick
(1992) estimates, this risk aversion coefficient must be over 140!

1.2.3 Foreign exchange intervention and the risk premium
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The foreign exchange risk premium has also been used to explain the popularity of foreign
exchange intervention by central bankers. To illustrate some recent foreign exchange activity,
Figures 2 depict intervention by the US authorities during 1985 to 1990 against the DM/$ and ¥/$
exchange rates, respectively.® While the US went through periods such as 1986 in which no
intervention was undertaken, other periods such as 1988 were marked by frequent intervention.
\Other major central banks such as the Bank of Japan and the Bundesbank, the German central
bank, were even more actively involved in intervention during this period. Roughly speaking,
interventions to sell dollars appeared to take place when the dollar was relatively strong such as in
late 1985 and in 1989, while dollar purchases took place when the dollar was weaker such as in 1987
and early 1988.

Whether these interventions affect the exchange rate or not remains an issue of active
empirical research.” Nevertheless, it is clear that central bankers continue to intervene. This
obvious fact has led researchers to search for reasons why intervention may be effective in changing
the exchange rate. One explanation depends upon the presence of a risk premium,

Before describing how a risk premium can provide a rationale for intervention, it is
important to first understand why the effectiveness of intervention appears so puzzling to
researchers. For this purpose, consider a typical foreign exchange intervention operation. Suppose
that the U.S. authorities would like to support the dollar against the yen. In this case, they would
conduct dollar purchasing operations. These operations can be understood as a two step procedure.
First, they would buy dollars and sell yen reserves in the foreign exchange market. If the authorities
took no further action, then the US high-powered money supply would decline by the amount of
the dollar purchases. For this reason, they would then undertake a second step to "sterilize" the
effects upon the money supply. That is, they would offset the decline in the money supply by
buying T-Bills through open-market operations. This sterilization procedure is carried out through

monetary policy targeting in the United States, Germany and other countries.

*The intervention series was supplied by the Federal Reserve Board of Governors and the
exchange rate series is the Wednesday rate reported in the Federal Reserve Bulletin.

*'For a recent survey, see Edison (1993).
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This sterilization practice produces a challenge for explaining how intervention can affect
the exchange rate. Conventional demand and supply intuition suggests that a decline in the US
money supply leads to an appreciation in the dollar since the exchange rate is the relative price of
monies. However, the second step of "sterilization" implies that the money supplies are not
affected. Therefore, how can the intervention process possibly affect the exchange rate? The
proposed answer: the "portfolio balance" effect through a risk premium.”

The "portfolio balance" explanation is straightforward.® It is true that money supplies are
not affected under sterilized intervention, it is argued, but relative supplies of interest-bearing assets
are. After the sterilized intervention described above, the private sector is left holding less US T-
Bills and more yen interest-bearing assets. Unless the private sector is indifferent to the currency
denomination of its portfolio, the relative return on these assets must change. Specifically, the
intervention creates an excess supply of yen bonds and an excess demand for dollar bonds at the
previous relative rate of return. One way to attain this equilibrium is for the dollar to appreciate
so that both the value of and rate of return on dollar bonds is now higher relative to yen bonds than
before the intervention.

The strength of this channel therefore depends upon how much intervention affects the
relative price of bonds. Consider this relative expected rate of return in the context of the partial
equilibrium model described in section 1.2. Recall that this return was written as:

i', - i, + Eds,,, = p x, Var(as) - p Cov(4s,r) (1.23)
Now suppose central bankers intervene by purchasing dollars. In this case, x, will increase since the
private sector will be left holding relatively more foreign bonds and less dollar bonds. Therefore,

the expected excess return on foreign bonds must increase.

“An alternative explanation is the "signalling" story. This story, articulated by Mussa (1981),
suggests that current sterilized intervention is correlated with future changes in the money supply.
Therefore, even though current money supplies are not altered through intervention, traders believe
that future money will change, inducing an immediate response in exchange rates. For a discussion
of this literature, see the chapter by Frankel and Rose (1995) in this volume.

*The portfolio balance approach was developed by Kouri (1976), Branson (1977), and Girton
and Henderson (1977), among others. For a discussion, see Branson and Henderson (1984).
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Sterilization is intended to keep the money supply and, hence, the interest rates constant.
For this reason, the interest rates, i, and i’, are typically assumed to be constant following the
intervention. An increase in x, then requires an increase in EAs,,, in order to clear the financial
market.* The expected future exchange rate is assumed to be constant so that the intervention
requires that the spot rate, s, declines and the dollar appreciates.”

The plausibility of this channel clearly depends upon how much the exchange rate must
respond in order to maintain portfolio balance. If investors are relatively risk-neutral so that p=0,
they will consider bonds close substitutes and the expected relative rate of return will be close to
zero. In this case, large changes in intervention through asset shares x will have little effect upon
the exchange rate. While the specifics of the CAPM model provide the motivation for these effects,
it is also clear that any portfolio model in which investors consider bonds denominated in different
currencies to be highly substitutable will yield the same prediction that intervention is relatively
ineffective. Thus, the plausibility of the portfolio balance channel hinges upon whether changes in
the currency denomination of the portfolio affect the equilibrium relative returns of assets.

The empirical studies that examine this issue fall into two basic groups. The first set of
studies estimate portfolios of bond demand equations that are not restricted to follow the CAPM
restrictions in (1.23"). Rogoff (1984) and Lewis (1988a) find no evidence that bond demands are
sufficiently inelastic that intervention would affect expected real rates of return. A second set of
studies uses the CAPM restrictions to examine this relationship. Clearly, this set includes all studies
of the static international CAPM, considered in section 1.2, even though intervention may not have
been the focus of the study. As described there, this literature has been summarily unsuccessful in
relating bond supplies to a measure of the foreign exchange risk premium. However, Dominguez

and Frankel (1993) use survey data as a measure of expectations as well as intervention as a

“Changes in the current spot rate can also offset the increase in foreign bond portfolio shares
directly since these shares are measured in units of domestic currency. For more on this
relationship, see Branson and Henderson (1984).

*This assumption is stronger than needed. As long as the expected future exchange rate does
not increase sufficiently so that the current spot rate increases, the basic arguement of the portfolio
balance model will hold.
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measure of bonds. They find some support for the hypothesis that intervention affects the expected
relative rates of return. Since the forecasts captured in survey measures are irrational, as will be
described below, more research must be done to understand how intervention affects expectations
before monetary authorities could potentially use intervention policy in a predictable fashion.

The portfolio balance story typically ignores the effects of expectations in the general
equilibrium of the economy. Backus and Kehoe (1989) show that this omission can be quite
important. They show that government debt instruments can be manipulated as in a sterilized
intervention without affecting exchange rates at all. Furthermore, sterilized interventions to support
the dollar may be correlated with dollar appreciations, depreciations, or not at all.

1.2.4 Empirical conclusions

Whether from a partial or general equilibrium point of view, explaining the foreign exchange
risk premium requires a high degree of implied variability in predictable excess returns. Observable
ingredients in the risk premium models do not vary sufficiently to explain this behavior on their
own. In the static CAPM, bond supplies and conditional variances do not fluctuate sufficiently. In
general equilibrium, the relatively low degree of variability in consumption is inconsistent with the
high degree of variability in asset returns. Thus, unless risk aversion is extremely high, neither the
static CAPM nor the general equilibrium relationships can explain the risk premium.

The high variability in excess returns relative to predictions of theoretical models is a
problem that plagues other markets as well.* One direction that has been pursued to explain risk
premia in markets such as equity is to depart from the standard time-separable iso-elastic utility
function. Backus, Gregory and Telmer (1993) examine the theoretical implications of risk premia
based upon non-standard utility preferences, particularly habit-persistence.”” They find that habit-
persistence raises the variability of the intertemporal marginal rate of substitutio;'x, but does not

explain other features of the model. Bekaert, Hodrick, and Marshall (1994) consider utility

%For example, Mehra and Prescott (1985) show that the US equity premium, the return on
stocks in excess of the risk free rate, requires high variability in the marginal rate of substitution
in consumption, implying an implausibly high risk aversion parameter.

*For more on habit-persistence utility functions, see Constantanides (1990) and Abel (1990).
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functions that allow for first-order risk aversion as opposed to the second-order risk aversion
implied by standard utility functions. Based upon a class of utility functions related to Epstein and
Zin (1990), they find that the variability of the risk premium increases. However, they are not able
to match the risk premium on the foreign exchange, equity and bond markets of the US and Japan.
While these seem important directions to pursue, there appears to remain a discrepancy between
the actual and theoretical variability in excess returns.

This discrepancy has led some to argue that the anomalous behavior of predictable returns
may be due to systematic expectational errors. In this case, expectational errors may contribute to
the high degree of variability in predictable excess returns.

There are two basic groups of explanations for these expectational errors. First, forecast
errors may be systematic because some agents in the market are not rational. The "market’s
forecast" is really a composite of a heterogeneous group of traders. Since some of these traders are
irrational, measures of the market’s expectations will not be rational. The second explanation for
systematic expectational errors arises from statistical problems with measuring expectations. I next
describe each of these two explanations.

1.3 Market inefficiencies and rational expectations

Understanding the behavior of predictable excess returns requires an identifying
decomposition between the forecast error component and the risk premium component. The
analysis above used the standard decomposition that forecast errors are conditionally uncorrelated
with past information so that all predictable excess returns must equal the foreign exchange risk
premia. If this assumption is violated, however, then predictable excess returns confound risk
premia and forecast errors.

Froot and Frankel (1989) provide a decomposition of each component of predictable excess
returns. The behavior of these returns can be conveniently summarized in the Fama (1984)
regression of excess returns on forward premia described previously in section (1.1.1). Since the
change in the exchange rate equals the market’s expected future exchange rate plus a forecast error,
As,,, = E™As,,, + 1., the regression coefficient can also be written as:

B, = [Cov(E™As,,,, f, - s) + Cov(n,,,, f - s)]/Var(f, - s). (1.43)
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Rewriting the forward premium, f-s, in (1.43) in terms of its identity with the risk premium (in
(1.13)), the probability limit of £, is:
By =1-8,- 8
where g, = [Var(rp,) - Cov(E™As,, ,rp)]/Var(f, - s,), (1.44)

B = - Cov(n.of, - s)/Var(f; - 5)).

This equation shows that if 8, # 1, then either (a) the risk premium is time-varying, or else (b) the
market’s forecast error is correlated with the forward premium, or (c) some combination of the two.

Fama interpreted the finding of 8, # 1 as the result of a risk premium, since under standard
rational expectations assumptions Es,,, = E"s,,, and Cov(n,,,f-s) = 0. In this case, 8, = 0 and
B, = 1- B, Under this assumption, the variance of the risk premium exceeds the variance of the
market’s expectations of exchange rate changes, an implication difficult to explain with conventional
risk premium models.

If instead, the risk premium were constant, then 8, = 1 - 8,. A finding that 8, < 1 implies
that Cov(n,,,, f, - &) < 0, or that the forecast error is negatively correlated with the forward
premium. In this case, the forward rate systematically predicts exchange rate movements in the
opposite direction from their subsequent movement.

Determining which component, 8, or 8,, is most important requires some measure of
expectations. Froot and Frankel (1989) examine this decomposition using exchange rate forecasts
from surveys conducted by financial firms.® They identify the median forecast across traders
surveyed at each period ¢ as a measure of the market’s expected future spot rate, E™s,,,. They
combine this measure of expectations with the forward rate to identify the risk premium.

With this identification, Froot and Frankel (1989) decompose the Fama coefficient into the
component due to the risk premium, rp, and the component due to the forecast error, 7,,,. Table
2 shows the results of calculating 8,, 6, and 8, using their data set. Over the different time periods

of the various survey measures, the coefficient estimates in the column labeled 8, are typically

%*They combine surveys from three different sources: the MMS, the Economist, and the AMEX.
The sample periods as well as sampling procedures differ across these surveys. See Frankel and
Froot (1987) and Froot and Frankel (1989) for a more detailed description.
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negative, similar to the results found in Table 1.

The contribution of the risk premium is given in column (2). From equation (1.44), note
that for time-varying risk premia to explain the negative estimates of 8,, it must be true that g, >
1. However, column (2) shows that all but one of the estimates of 8, are less than one. Only the
MMS 3 month survey gives an estimate of 8, > 1, but in this case the estimate of 8, exceeds
-6! Thus, even in this case, the risk premium does not ex_plain an important fraction of the variation
of the predictable excess return. For the other samples, the estimates of 8, are frequently close
to zero, implying that the variance of the risk premium is small compared to that of the forecast
error.

On the other hand, the contribution of the forecast error is considerable as shown in column
(3) of Table 2. Recall that for the correlation between forecast errors and forward premia to
explain the negative estimates of 8,, it must be true that §,, > 1. For every case in which 8, < 0,
column (3) shows that 8, > 1. Thus, the important component in the variability of predictable
returns appears to be the forecast error, and not the risk premium.

1.3.1. Interpretation

The results in Table 2 clearly contradict the standard interpretation of rational expectations.
Forecast errors appear to be significantly correlated with the lagged forward premium, a variable
readily observable to traders. Where does this correlation come from?

There are two general ways in which this question has been answered. First, the aggregated
expectations of the market may be irrational. Frankel and Froot (1987) use the same survey
measure of expectations to determine how expectations depend upon lagged information.
Consistent with the evidence in Table 2 they find that these expectations are significantly different
from the ex post realized exchange rate, so that expectations appear irrational. They also find that
exchange rate expectations take the form of a distributed lag of past exchange rates, that these
expectations are stabilizing and that they are not driven by destabilizing bandwagon effects.

This irrationality may arise from the presence of heterogeneous traders in the market.
Though not specifically related to the foreign exchange market, DeLong, Shleifer, Summers, and

Waldmann (1990) show that the presence of irrational traders can affect prices and that these
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traders can even earn higher expected returns than their rational counterparts. Intuitively, the
unpredictability of irrational traders’ beliefs creates a risk in asset prices that deters rational traders
from aggressively betting against them. Bearing a disproportionate amount of risk, the irrational
traders can earn a higher expected return and therefore rational agents do not necessarily compete
them out of the market.

Models of heterogeneous agents have been developed to evaluate the foreign exchange
market more directly, as well. Frankel and Froot (1988) present a model of two types of traders,
"chartists" and "fundamentalists” who have different horizons for holding assets. They show that this
model is capable of explaining some of the myopic expectations apparent from survey data. Froot
and Thaler (1990) argue that the Fama result is consistent with the market waiting one period
before reacting to new information. To date, however, heterogeneous agent models have yet to be
developed in a testable way to provide evidence of their effects upon excess foreign exchange
returns.”

A second general answer to the question posed above comes from statistical difficulties with
measuring the market’s forecasts under rational expectations that depend upon the sample. These
difficulties arise when the distribution of shocks that affect the economy undergo infrequent
shifts.® Examples of these types of shifts may be as obvious as monetary policy regime changes,
oil price shocks, and natural disasters, or they may be more subtle such as a shift in the trend of
the exchange rate. In any case, when rational economic agents incorporate into their forecasts
uncertainty about shifts in the distribution of economic shocks, the forecast errors may be serially

correlated for periods of time. The length of this time period depends upon the infrequency and

®An important step in this direction is the recent work by Lyons (1993). He develops a market
microstructure model of the behavior of traders. Based upon trade-by-trade data from an individual
trader, he is able to test some implications of his model. The relationship between this
microstructure model and the equilibrium behavior of returns remains an important direction for
future research.

“Strictly speaking, the issue arises whenever the number of shifts in the sample is
unrepresentative of the underlying distribution. Therefore, the shifts may in fact be too frequent
in the sample. Since the examples considered below and in the literature involve too few rather
than too many shifts in the sample, I will discuss only this case in the text.
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therefore the likelihood of the shift occuring. I describe these issues next.
1.4 Rational systematic forecast errors

The problem that shifts in a given sample may be unrepresentative of the underlying
distribution is clearly a problem endemic to all measurements of expectations. This problem can
therefore affect all areas of economics in which expectations are important. However, the problem
in international finance has been understood for some time in the context of infrequent exchange
rate realignments.*’ This intuition has natural extensions for floating exchange rates.

The problem can be loosely grouped into two categories: learning about a possible past shift
in the economic distribution; and expectations about a future shift in the economic distribution.
For simplicity, I will discuss each case separately. I will then finish the section by discussing how
both features are likely to be present in excess return behavior.

1.4.1 Learning

To understand the effects of rational learning, consider an extreme case when there is a
potential once-and-for-all shift in the underlying distribution of the economy. Examples of such
shifts could be a change in monetary operating procedures, a shift from an expansionary to
contractionary monetary policy regime, or a change in fiscal policy such as a change in taxes with
unknown future effects.

To help fix ideas, suppose that the shift would imply a stronger value of the domestic
currency, such as a tightening in domestic monetary policy, for example. Define the expected future
exchange rate conditional upon the old regime as E(s,,, | O) and the expectation conditional upon
the new regime as E(s,,, | N), where E(s,,, | O) > E(s,,; | N). This inequality can also be
written as E(As,,, | O) > E(4s,,, | N) since the current spot rate is in the time ¢ information set.
The expected future exchange rate at time ¢ will be a probability-weighted average of the two
expected values:

Es. = (1-N) Efsu, | N) + N E(s.., | O) (145)

where A, is the market’s assessed probability at time ¢ that monetary policy is based upon the Old

Regime.

“'Rogoff (1980) first wrote about this problem in a study of the Mexican peso futures market.



32

The evolution of the market’s probability of the old regime is based upon a rational learning
process. In particular, suppose that traders know that if a change in policy occured, it happened
a time 7 < t. Then, traders will update their probabilities that the regime is New by subsequent

observations of the exchange rate according to Bayes’ Law:

N.] L(AS”ASH, tory Asr+1 IO)
_ (1.46)

(1-\y) L(AsyAs,y, oo 85,4 |N) + A L(4S,48,,, ..., 8,.,|O0)

where L( - |O) and L(* | N) is the likelihood of the observation given the regime is Old and New,
respectively. Suppose that the regime actually changed at time 7.* Then since E(as,,, | N) <
E(4s,,, | O), the actual observations of the exchange rate will tend to decrease over time, thereby
increasing the likelihood of the New regime, relative to the Old regime so that \, will decrease over

time. As the number of observations grows large,

plim A, = 0. (1.47)

>

Thus, as the number of observations increases, the market learns about the new regime.
Consider the behavior of forecast errors during this learning period, however. For

expositional simplicity, suppose that the process is in fact "New". Subtracting the realized exchange

rate from the expectation in equation (1.45) gives:

"1 - Esiy m mey = [s%00 - B8 [N)] - N [Ef(8144]O) - E((s1s4IN)], (148)

= - N Vs

where s",,, indicates a realization of the exchange rate from process N, 7",,, = s",, - E(s,,,|N)

and Vs = E(As,,,|O) - E(As,,,|N), the difference between the expected future exchange rate

changes conditional upon each regime. Note that 9™, is the forecast error conditional upon the

true regime and is therefore uncorrelated with time t information. However, as long as the market

“Even if the change did not occur, learning implies that the forecast errors will be serially
correlated with a non-zero mean as well as other features to be described below. See Lewis
(1989a,b).



33
believes the old regime is possible so that N, # 0, then the difference between expected exchange
rates in each regime, Vs, will introduce a potential for the mean to be non-zero.

To see how learning may affect the behavior of predictable excess returns described in Table
1 and Figure 1, recall the definition of excess returns: er,,, = rp, + (s.,, - Es,,,). Suppose now
that the variability of the risk premium is small, as suggested by the survey data. In order to focus
upon the behavior of forecast errors in this discussion, I will assume for now that the risk premium
is zero but will reintroduce it below. In this extreme assumption, the behavior of forecast errors
can be identified solely with the behavior of excess returns.

Consider first the mean excess returns. The mean of excess returns in a sample of size T

is the sample mean of the forecast errors:

T T
Eier (841 - Esiil) Bier M Vs
Mean(er,) = = - (1.49)
T T

where the last equality follows since E(E,-,Tn"‘ /T) =0.

Now notice the systematic tendency of forecast errors during learning. If E(s,,,|N) <
E(s..:|O) so that Vs > 0, then the mean of 3 will be negative as long as A, > 0. The intuition
behind this result is straightforward. As long as the market is not sure if a shift has occured, by
(1.45) they will place a probability weight of A, on the possibility that the Old regime is in place.
However, since the domestic currency is expected to be weaker in this regime, the market will be
systematically surprised at the strength of the domestic currency. Over time, however, A - 0 and
the mean of excess returns in (1.49) equals zero.

Now consider the Fama regression of excess returns on the forward premium during
learning. In the extreme case when the risk premium is zero, the coefficient on the forward

premium is 8, = 1 - 8, where:

COV(‘U‘H, ft - st) COV(‘I)H,,, E\st+l - st)
B, = - =. (1.50)
Var(f, - s)) Var(Es,,, - s)

Since B3, < 1, the covariance between the forecast error and the expected exchange rate change must
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be negative in order for learning to explain the Fama result.

While 8., must go to zero as the sample size gets large, the covariance between the forecast
error and the forward premium can be negative if the market places a sufficient amount of
probability on the old regime. To illustrate this possibility, I will assume that the forecasts
conditional upon each regime are uncorrelated. In this case, the numerator of (1.50) is:
Cov(n,Eds.) = N [(1-X) Var(E, As%,,) - \, Var(E, 4s°,,.)] (1.51)
The covariance between forecast errors and the expected change in the exchange rate can thus be
negative when the probability-weighted variance of the exchange rate in the old regime exceeds its
counterpart in the new regime. If the probability of the old regime is sufficiently large, the
covariance will be negative. As X\ goes to zero over time, this covariance also goes to zero.

To emphasize the role played by the probability, suppose that the variance of the exchange
rate in the two regimes were the same. In this case, the covariance in (1.51) can be rewritten:
Cov(n,,,EAs,,,) = N (1 - 2)\) Var(E, As},,), fori=ON (1.52)
In this simple case, the covariance is negative whenever the probability of the old regime exceeds
one-half. During such a period, 8,, > 0 contributing to the finding that 8, < 1.

The intuition behind this resuit is straightforward. During learning, the market expects a
weaker domestic currency than is realized ex post. The forward premium reflects the expected
change in the exchange rate that in turn depends upon the probability of the Old regime in which
the exchange rate depreciates. However, since the regime is in fact New, the forecast errors tend
to reflect unexpected systematic appreciations in the domestic currency. This interaction generates
a negative covariation between the forecast error and the forward premium when the probability
of the old regime is considered high by the market. As the market believes the Old regime less
likely, the negative covariance between forecast errors and forward premium disappears.

Lewis (1989b) uses a model in which the exchange rate depends upon US monetary policy
to examine the potential effects of learning about contractionary shifts in the US money market
during the early 1980s. Based upon conservative parameter values, this paper finds that learning
explained about half of the behavior of excess returns. As shown in Figure 1, the mean of excess

returns on holding open dollar positions during this period were substantially larger than for the



35
entire sample period. Thus, learning about shifts in policies may have important effects upon
exchange rate forecast errors.

On the other hand, Panel C of Table 1 points to a difficulty with explaining the Fama result
entirely with learning. As the market learns, the probability of the old regime must go to zero and,
with no risk premium, the Fama coefficient should converge to one. If learning about tight US
monetary policy during the early 1980s were driving all of the Fama result, subsample estimates
should therefore find that 8, is closer to one by the late 1980s. Panel C reports estimates of the
Fama regression breaking the sample into thirds. While the coefficients tend to be closer to one
during the 1970s, the estimates are significantly negative with larger absolute values in the late
1980s.°® Clearly, the Fama finding is not the resuit of a particular period in history for dollar
exchange rates.

Of course, the market may have believed that they were learning about a different shift in
the late 1980s. In other words, the distribution of economic shocks could potentially be subject to
multiple shifts. If so, then rational traders should incorporate the possibility that the exchange rate
process may shift in the future. I discuss this possibility next.

1.4.2 Peso problems

A "peso problem" arises when market participants anticipate a future discrete shift in policy
that is not materialized within the sample period examined. Milton Friedman allegedly first used
this term to explain why Mexican peso deposit rates during the early 1970s remained substantially
higher than U.S. dollar interest rates even though the exchange rate had been fixed for a decade.
As Friedman argued, the market expected a devaluation of the peso, so that higher Mexican peso
interest rates reflected a weaker peso at the forward rate implied through covered interest parity.
This conjecture was subsequently justified when the Mexican peso was devalued in the late 1970s.*

The first written discussion of the "peso problem" appears in Rogoff (1980). He considers

“Additional evidence is provided in Bekaert and Hodrick (1993) who find significant negative
coefficients for the Fama regression using cross exchange rates that do not include the dollar.

“Lizondo (1983) provides a discussion and a theoretical model of the Mexican peso futures
market in anticipation of a devaluation. See also Krasker (1980).
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a regression of the Mexican peso/US dollar exchange rate on the futures rate. He argues that a
reason for rejecting the hypothesis that the coefficient equals one may have been the market’s
anticipation of a devaluation in the peso.

Under floating exchange rates, Evans and Lewis (forthcoming) examine potential "peso
problem" effects upon various features of excess return behavior, including the Fama result. This
investigation was motivated by the observation in Engel and Hamilton (1990) and Kaminsky (1993)
that the dollar exchange rate appears to have undergone appreciating and then depreciating
regimes. Additional evidence of the markets beliefs about jumps in the exchange rate resulting
from these shifts come from option pricing. Bates (1994) finds that the risk of a significant change
in the dollar exchange rate was priced into foreign exchange options during the period.

To see the potential effects of anticipated future changes in exchange rate regimes, consider
the expected future exchange rate based upon the current regime, C, and an alternative regime, A,
that may be realized in the future:

Es. = (1-8) Efs..; | C) + & E(s.1 | A) (1.53)
where ¢, is the probability that the exchange rate regime will shift from the current regime to an
alternative regime, A. In contrast to equation (1.45), note that equation (1.53) depends only upon
the expected future change in regime, not learning about a past change.

As long as the shift in regime does not materialize, then the exchange rate will be generated
by the current regime, C. Therefore, the forecast error will be:

St - ESier ® 100 = (5% - B8 | ©)) + & (E(sii | ©) - Efsivi | A)). (1.54)
= 1% + & Vs,
where now 2,,, is the forecast error conditional upon C, and Vs,,, = E(s,,, | C) - E(s.., | A).

Substituting this definition for 7, into the sample mean in (1.48) and (1.49) into the
regression coefficient in (1.50) shows that, by replacing A with ¢, the same relationships hold for the
peso problem as they do for learning.

The difference between future anticipated shifts in the exchange rate process and learning
about a past change is that a shift will eventually materialize if the market is rational. Thus, the

appropriate measure of 8, should be based upon the number of shifts in regime that take place in
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a typical sample. Evans and Lewis (forthcoming) consider this possibility by first estimating a model
of regime switching in the dollar-yen, dollar-DM and dollar-pound exchange rates during the
floating rate sample. Based upon rational expectations of a shift in regimes, they then generate the
empirical distributions of the Fama regression coefficient.

Table 3 shows how the standard Fama results are affected when traders expect the exchange
rate to switch regimes. Panels A and B reports the effects upon estimates based upon, respectively,
monthly and quarterly returns using the same data as in Table 1. Column (1) gives the marginal
significance levels based upon standard distribution theory for the hypothesis that the estimate
equals one. The hypothesis is rejected with marginal significance levels less than one percent in ail
cases, as found in Table 1.

Columns (2) and (3) demonstrate the effects of peso problems. Column (2) reports the
mean bias given by the difference between the estimated 8, and the true §," from the switching
model in Evans and Lewis (forthcoming). In all cases, the Fama coefficient is biased downward as
a resulit of the peso problem. Column (3) gives the ratio of the estimated standard deviation of the
risk premium over the true standard deviation of the risk premium. For all currencies and both
frequencies, the standard deviation of the measured risk premium exceeds that of the true risk
premium from the model. For the pound and the DM, the standard deviations of the measured
risk premium are about 20% higher than the actual standard deviation. This evidence suggests that
standard inference techniques based upon assuming zero covariance between the forecast error and
the forward premium can be misleading in the Fama regression. Potentially, an important
component of the deviations from one may be introduced by peso problems.

At the same time, the evidence in Table 3 shows that peso problems alone cannot explain
all of the behavior of predictable excess returns. Even after adjusting for the peso problem bias in
coefficients and variances, the remaining component of predictable returns remains sizeable.
Similarly, when Bates (1994) tests for whether expected jumps can fully explain the deviations from
uncovered interest parity, he finds that the test is rejected. However, Table 3 also indicates that
the bias introduced by peso problems can be economically significant.

This discussion suggests that, when the economic environment changes discretely, forecast
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errors are likely to be serially correlated in small samples. Whether a sample is small or not
depends upon the infrequency of shifts in the distribution. For example; Engel and Hamilton (1990)
and Evans and Lewis (forthcoming) find that the dollar appeared to go through roughly 3
appreciating and 2 depreciating regimes against the DM from 1975 to 1989. If traders are making
their forecasts on the potential for these regimes to change, then it would take many such shifts to
give mean zero, serially correlated forecast errors.

1.5 Risk premia, market inefficiencies, learning, or peso problems?

To this point, I have described research investigating the source of foreign currency excess
returns. Researchers who believe that forecast errors must be uncorrelated with everything in the
lagged information set are forced to accept the view that these predictable excess returns are the
result of an equilibrium risk premium model. However, no risk premium model with believable
measures of risk aversion has yet been able to generate the variability in predictable excess returns
that are observed in the data.

On the other hand, survey measures of expectations suggest that most of the action in
predictable excess returns comes from forecast errors that are correlated with lagged information.
While considering heterogeneous trader models appears to be an important direction for future
research, no such model has yet been provided to explain the behavior of excess returns.

In the meantime, I have shown that discrete changes in the economic environment can help
explain serially correlated forecast errors as well as the high variance of predictable excess returns,
even within the context of a representative agent framework. When once-and-for-all shifts in the
economic distribution occur, forecast errors are likely to covary in the opposite direction from the
forward premium, potentially generating a downward bias in the Fama coefficient. However,
learning about a single past change in the economic environment can only explain particular time
periods such as the early 1980s and cannot explain the persistence of the high variation in
predictable excess returns.

I also showed that anticipated future changes in the exchange rate regime could produce
behavior similar to that of learning. While serially correlated errors disappear in sample sizes that

include many regime shifts, the average length of a cycle of appreciation and then depreciation in
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the dollar/DM rate found in Evans and Lewis (forthcoming) has been about 7% years. At this rate,
it would be about 225 years before a sample of 30 of these events would be observed.

Examining each of these explanations in isolation might lead to the conclusion that
predictable excess returns remain a complete mystery. However, each of these explanations have
ignored the other explanations. It seems likely that if there are shifts in regimes, then anticipations
of these shifts will affect the market’s assessment of risk and therefore the foreign exchange risk
premium. Heterogeneous views toward this risk may be compounded into an aggregate measure
of the risk premium that exceeds the measures in conventional studies. Thus, a difficult but
important direction for future research will be to integraté the various explanations for the behavior
of excess returns.

2. International Portfolio Allocation

Another empirical puzzle that has attracted the attention of international finance researchers
concerns the choice of international assets by domestic investors. Domestic residents tend to hold
a very large proportion of their wealth in domestic assets alone. The magnitude of this investment
in domestic relative to foreign equities is difficult to reconcile with standard portfolio arguements.*

This issue has recently been emphasized by French and Poterba (1991) and Tesar and
Werner (1992). Table 4, Panel A gives the measure of the U.S. equity portfolio shares decomposed
into source of equity by country using numbers taken from French and Poterba (1991).“ As the
column under "Actual Share" shows, about 94% of the US investor’s wealth was held in domestic
equity. |

To evaluate whether this large proportion of holdings in domestic assets is surprising
requires an international investment model. For this purpose, I will use the same models described
in Section 2. Therefore, I will only briefly review them in this section. Section 2.1 reviews the

partial equilibrium CAPM model. This model suggests that the optimal holding of domestic US

“The relatively low degree of domestic relative to foreign holdings of equities has been
recognized at least since Levy and Sarnat (1970).

“These data are adjusted from the U.S. Treasury Bulletin and Howell and Cozini (1990) and
correspond to June 1990 values. French and Poterba (1991) also consider British equities.
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assets is less than 50%. From this perspective, the evidence in Table 4 that more than 90% of US
holdings are in domestic assets is indeed surprising.

Section 2.2 considers the portfolio holdings suggested by a general equilibrium model. If
preferences are iso-elastic and goods are tradeable, then countries should share equally in each
other’s stockmarkets. This implication is also clearly inconsistent with the numbers in Table 4.
Since this result depends upon the utility function, I also examine a more general framework that
provides predictions for consumption in the presence of risk-sharing under complete markets.
These predictions give similar implications for the home bias puzzle. In particular, domestic
consumption is significantly correlated with idiosyncratic income shocks, in contrast to the
implications of optimal international risk-sharing.”

The pervasiveness of the home bias puzzie both in terms of foreign equity holdings and
international consumption patterns suggests that investors are either prevented from arbitraging
differences or that the gains from doing so may not be large enough. In Section 2.3, I will consider
these possibilities.

2.1 "Home bias" based upon partial equilibh’um

What pattern of equity holdings should we expect to find from a partial equilibrium point
of view? To see the basic intuition, it is useful to contrast the implied behavior of returns with the
CAPM model based upon deposits discussed in Section 1.2. That model gave the following general
relationship for returns on foreign relative to domestic deposits:
per,.; = p Covy(er,,,i,.1) - p Covier,,,m,,) (1.22)
Required returns on foreign relative to domestic deposits depend positively upon the measure of
relative risk-aversion, p, and the variability of returns captured by the covariance between excess
returns and the return on the portfolio. The returns depend negatively upon the covariance
between returns and inflation.

2.1.1 Optimal portfolio shares of foreign assets

I will now focus upon equity holdings at home and abroad, but will show that the expected

“The implications of international risk sharing were pointed out in Scheinkman (1984) and
Leme (1984).
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returns on these assets take a similar form as those of foreign currency deposits. Suppose first that
there are only two assets, domestic equity and foreign equity. Define the vector of portfolio
weights, x, = ()%, x")’, where X" is the share in the home stock and x/, is the share in the foreign
stock, respectively. Furthermore, define the vector of real returns as r,,, = (r." r.,'). Now
consider the investor’s decision. He chooses the vector of portfolio weights, x, to maximize an
objective function that is increasing in expected wealth, but decreasing in the variance of wealth, as
in equation (1.20). Expected wealth can now be written:

EW,,, = W, + W,x Ex.. 2.1)
And the variance of wealth becomes:
Var(W,,,) = W? Var(x, L.;) = W2 x, Var(r,,) x. (22)
where Var(r) is the conditional variance-covariance matrix of the vector .

Substituting (2.1) and (2.2) into (1.20) and maximizing with respect to x gives the first-order
conditions:
Er., = o Var(L,,) x« (23)
Note that by decomposing the equity portfolio in terms of nominal returns, r,., = i,, - 7,,, « Where
¢ is a 2 x 1 vector of ones, and noting that the portfolio return is r,,,, = x, ' L., the first order
conditions can be rewritten:
En. = o CoVi(k.plpaet) = P COV(L 1, Tiey) X (24).
Note that these equilibrium returns have the same form and, hence, intuition as the foreign
exchange returns in (1.23). As the covariance of returns with the portfolio increases, the required
return of each asset increases according to the portfolio weights of the asset. The required return
also increases with the covariance between the domestic and foreign assets since a higher covariance
increases the over-all risk of the portfolio. Finally, required returns decrease with the covariance
between returns and inflation since the higher this covariance, the better the hedge of equity returns
against inflation. The returns depend upon these variances and covariances according to the risk
aversion parameter, p.

To see what this model implies about portfolio holdings, solve (2.4) in terms of the domestic
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asset demand equations.*
x = o' En,, Var(g.,)" (2.5)
Thus, the share of holdings in each asset depends inversely upon the measure of relative risk
aversion, p, and the variability of returns. However, it depends positively upon the expected
returns.” To examine returns in a multiple country setting, it is straightforward to extend (2.5)
to the case of N different countries. In this case, i is the N x 1 vector of equity returns in each of
N countries and y is the vector of portfolio shares in each country.

This framework can be used to evaluate how closely the model’s implied portfolio shares
match the actual shares in Table 4. For this purpose, Panel A of Table 4 reports the implied
portfolio shares using (2.5) based upon unconditional variances and data from monthly observations
of country stock indexes and exchange rates from the London Financial Times over the period from
January 1976 to February 1992. The covariance vector between returns and inflation is proxied by
the covariance between exchange rates and inflation.

As this analysis shows, US investors have a much stronger preference for domestic equity
holdings than is suggested by the CAPM model. This behavior is not particular to Americans.
French and Poterba (1991) show that this behavior also holds for Japanese, German, British, and
French residents. Therefore, "home bias" appears to be a general phenomenon.

2.1.2 Empirical tests: How good is the model?

One explanation for the evidence might simply be that the CAPM model is not a very good
description of the world. I described evidence above showing that this model did not help describe
the foreign exchange risk premium very well, but how does it do as an empirical characterization

of stock returns?

“Solnik (1974a) was the first to derive international equilibrium rates of return where
consumers differ in their consumption prices. Stulz (1981a) shows how the consumption-based
CAPM with i.i.d. shocks can be analyzed in a multi-country setting without assuming PPP. In this
case, the equilibrium returns depend upon asset demand functions similar to (2.5) that are
aggregated over investors of all countries. See also Hodrick (1981).

“As explained in Adler and Dumas (1983), the second term is the minimum variance portfolio.
Thus, even a risk-neutral investor with p = 0 would hold this portfolio since it provides an optimal
hedge against inflation, in the absence of a real risk-free bond.
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Early empirical research on the international CAPM such as Solnik (1974b) and Stehle
(1977) looked at the relationship in (2.4) based upon unconditional returns, finding mixed results.
These studies tested for the pricing relationship between returns rather than using measures of asset
shares. More recently, Dumas and Solnik (1993) have estimated a conditional version of the model
using returns in both equities and deposits allowing for time-varying covariances.® They find that
the hypothesis of zero price on exchange rate risk is rejected, so that exchange rate variability
appears to have explanatory power for equity returns. They also find that the international partial
equilibrium CAPM is not rejected by the data.

Engel (1993), Engel and Rodriguez (1993), and Thomas and Wickens (1993) use asset share
data to estimate models similar to (2.4). These studies reject the over-identifying restrictions of the
model. Similar to Dumas and Solnik (1993), however, Engel (1993) finds that the model helps
explain excess returns.

Other studies have used the CAPM as a benchmark to examine the factor relationships
between equity returns in different countries. Harvey (1991) considers whether the behavior of
equity returns for seventeen markets can be explained according to their covariance with the world
equity return, consistent with the CAPM model. Assuming purchasing power parity, he finds that
for most countries except Japan the model appears to explain country returns relatively well.
Ferson and Harvey (1993) examine the predictability of a single beta asset pricing model for equity
returns in eighteen countries also assuming purchasing power parity and no exchange rate risk. As
in Harvey (1991), they find that the model has explanatory power for returns. However, they also
find that these returns are better explained by muitiple beta models that incorporate factors
intended to capture exchange rate and other local sources of risk. Despite these other risk sources,
the greatest source of risk priced in their model appears to be a global equity market risk
component. Campbell and Hamao (1992) test a single factor latent variable restrictions across the
US and Japan and find that they are rejected, although domestic equity returns and interest rates

appear to be important predictors of foreign equity returns. They interpret their findings as

*They use the method described in Harvey (1991). This framework assumes that conditional
variances are a linear function of a set of information variables.
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evidence for market integration.

Overall, the evidence appears to be mixed. Tests of the international CAPM based upon
asset share data tend to reject the model, while tests based upon relationships among returns tend
to find more support in the form of explanatory power, particularly when account is taken of
exchange rate risk. Whether the restrictions of the model are rejected or not, it appears to have
some predictive content for international equity returns.

2.1.3 Is the international risk diversifiable with domestic assets?

Since the evidence suggests that the international CAPM relationships cannot be compietely
dismissed and therefore the home bias puzzle remains open, the next step is to consider possible
explanations within these relationships. The analysis described above focuses upon the risk |
associated with international equity and, potentially, bond returns. However, it seems possible that
the risk measured by the returns on international assets might be captured by returns on some
domestic assets. If so, then, domestic residents may hold a disproportionately large component of
domestic assets simply because they can gain the same diversification benefits with particular
domestic securities as foreign assets.

One possible group of domestic returns that may be correlated with foreign returns
correspond to the equity of domestic multinational corporations. Since much of their earnings come
from abroad, it might seem that their returns more closely match the returns on foreign stock
markets than do other domestic companies. Jacquillat and Solnik (1978) ask whether the stocks
of domestic multi-national firms have this diversification potential by regressing the returns of their
stocks on the returns of stock indexes for a set of countries. They find that the coefficients on the
own domestic stock index (the traditional market "betas") are close to one. Therefore, domestic
multinational stocks are not much different in their diversification benefits than holding the
domestic market portfolio.

Another approach would be to argue that the benefits of diversification come from industry-
specific risk and not country-specific risk. Roll (1992) argued that industry-specific sources of risk

explain international stock market indexes. However, Heston and Rouwenhoerst (forthcoming) and
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Solnik and de Freitas (1988) find that the primary sources of risk are in fact country-specific.*

This evidence suggests that the home bias puzzle is not explainable by the fact that domestic
sources of risk can substitute perfectly for foreign risk factors.
2.2 "Home bias" based upon general equilibrium

The partial equilibrium nature of the CAPM treats equity returns as exogenous to the model
and focuses upon the investor’s static portfolio decision. On the other hand, general equilibrium
pricing models simultaneously solve for the equity returns together with the intertemporal asset
allocation decision. To illustrate this joint solution, I will return to the general equilibrium
framework examined in section 1.2 to show how international equity returns are determined in this
context.

The implications of this model for the "home bias" puzzle are not as straight-forward as in
the static CAPM described above. In general, it is not possible to determine what should be the
optimal portfolio holdings. Under additional assumptions, however, there are at least two basic
implications of the model that may be compared with empirical observations on home bias. First,
if the utility function is iso-elastic, then portfolio holdings should be identical for all countries. This
assumption is clearly at variance with the evidence in Table 4. Second, even if the utility function
is not iso-elastic but markets are complete, then the intertemporal marginal rates of substitution in
consumption should be equalized across countries. If, further, utility is iso-elastic, then complete
markets imply that consumption growth rates should also be equalized across countries. As will be
shown below, this prediction is also contrary to the evidence in the data.

2.2.1 International equity markets

To see the implications of general equilibrium for the absence of "home bias", consider again
the framework described in Section 1.2. As there, it is expositionally useful to consider an
endowment economy with one tradeable, non-durable good. Suppose there are j countries, each

producing endowments of the good in the amount of Yj, for country j at time t. The stream of

'These papers use an arbitrage pricing theory (APT) approach to finding the factors of risk that
determine stock prices. On the APT, see also Solnik (1983), and Bansal, Hsieh, and Viswanathan
(1993).
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payments of these endowments can be purchased by buying a share of equity in country j at price
7z, This equity pays out endowments as dividends.
2.2.1.1 The closed economy prices

For later discussion, it is useful to first consider the price of these stocks in the absence of
trade in world markets. For country j, the domestic investor’s decision is restricted to buying shares
in domestic equity or other domestic assets. Maximizing the expected present value of utility,

E, L. 8 U(C)

with respect to consumption of the good, defined as C, and the share of domestic equity gives the
first-order condition:%

U(C) # = BE{U(C\.,) [V + 20l (26)
or, solving (2.6) in terms of z, the domestic equity price is:

Z, = E, L., ., Yi.. 2.7)
where q,,, = {8 U(C,,,)/U(C)}. Note that q, is the real intertemporal marginal rate of
substitution in consumption while Q, defined in section 1.2, is the nominal marginal rate of
substitution.

The first order condition given in (2.6) is quite general and does not depend upon the
specific assumptions of this model. The real stock price is the sum of the expected intertemporal
marginal rates of substitution in consumption arising from the future dividend payments. Due to
the generality of this first-order condition, this stock price formulation underlies many studies of
equity markets.*

Under the specific assumptions of the endowment economy, the price can be further solved
in terms of the production state. In equilibrium, the quantity of shares must equal one and, in the
absence of investment, consumption equals production: C, = Y. Therefore, in equilibrium, q,,,

= {8 U(Y’,,)/U(Y)}. In the absence of trade in international equity markets, each country will

?This first-order condition can be found by maximizing the lifetime utility over the shares of
domestic equities, 6, subject to the constraint that C, + 6,2, < 6, Y, + 8, Z\.

®For example, Hansen and Singleton (1983) and Shiller (1981) test restrictions implied by this
pricing relationship using US stock returns.
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hold all of the stock of its own country and will consume its own output.
2.2.1.2 The integrated world market equilibrium

Now consider the price determined by perfectly integrated world capital markets. In this
case, investors in country j may choose among foreign assets, determining a portfolio share for
equity holdings in countries i = 1, .., N. The stock of each country i has a price in the world stock
market of z'. In this case, as long as countries have the same iso-elastic utility function, then they
will all hold the same portfolio.® This result is general and does not depend upon the
completeness of markets nor the endowment nature of the economy. The common portfolio can
be characterized as a world mutual fund.

Determining the actual portfolio holdings as well as the consumption levels requires solving
for the wealth levels and, hence, the stock prices of each country. First, defining the price of the
world mutual fund as z, and its dividend stream as Y, = }.‘:_, Y',, the same steps may be followed
as for the closed economy case to yield the mutual fund price:

z =EZ.g. Y. (28)
where now g,,, = {8 U'(Y\,,))/U(Y)}. Similarly, the price of each country’s stock on world

markets is:
Z,=EZL,. g., Y., (29)

Each country j will sell its endowment stream on world markets and receive z. Country j will in
turn buy shares ¢ in the mutual fund at price z. Therefore, country j will hold shares equal to ¢
= (Z/z). Consumption for country j will correspondingly be given by: G/ = ¢ Y,. Each country
shares in world consumption according to its share of wealth as valued according to the world stock
market.

This result leads to a second implication for integrated stock markets under iso-elastic
utility: countries share in the world consumption growth rate and therefore have the same
consumption growth rates. As described in the chapter by Baxter (1995), this result depends only

upon complete asset markets and does not depend upon the endowment assumptions in this

#See the discussion in Ingersoll (1987) and the references therein.
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discussion.”
2.2.1.3 Theoretical implications of no "home bias” relative to the evidence

Above, we showed that in the absence of "home bias," general equilibrium relationships
based upon iso-elastic utility and complete markets would imply that two variables would be the
same for all countries in the world: first, portfolio shares; and second, consumption growth rates.

As shown above, US as well as German, British, Japanese and French residents hold most
of their equity holdings in their own countries. Therefore, they clearly do not hold the same
portfolio shares. Furthermore, Tesar and Werner (1992) show that around the world foreigners
hold a small fraction of the domestic stock markets. It is clear that this implication of the general
equilibrium framework is rejected by casual data.

As for the implied common movement in consumption growth rates, this implication
requires that no country-specific component should explain domestic consumption growth.* Since
consumption data are often plagued by measurement error, one way to examine this issue is to run
a cross-sectional regression of consumption growth on output growth and a constant to capture the
common component across countries. This regression may be written as:

In(C,.,/C) = b, + b, ln(szn/sz) + iy (2.14)
where b, = In(G,,/C), the aggregate consumption growth rate, is a constant across countries at
each point in time, Y, is the output level in country j at time ¢, b, are parameters, and §,,, is a
residual including the measurement error.

Complete markets and optimal risk-sharing imply that b, = 0. In other words, consumption
should vary with the common component of international consumption captured by the constant and

should be independent of any country specific disturbances. In particular, it should be independent

In business cycle models with complete markets, intertemporal marginal rates of substitution
in consumption are equalized across countries. To see that markets are complete in the example
above, note that the only sources of uncertainty are the endowment realizations across countries.
As a result, the set of possible states is spanned by holdings of equities so that markets are
complete.

This implication derives from the implicit assumption above that consumption is separable in
the utility function from other goods such as leisure. If this assumption does not hold, then the
following test may be amended with similar conclusions. See Lewis (1993).



49
of output.

Table 5 reports the results of estimates of equation (2.14) for 72 countries in the Penn
World Tables over five year intervals. As the numbers show, the coefficient b, is significantly
positive in all cases. This result implies that countries consume more in response to country-specific
increases in income than the aggregated world consumption growth rate.” These findings are
consistent with the view that domestic residents hold a suboptimally high proportion of their wealth
in domestic equities, as we have found to be true above.

2.2.2 Empirical evidence: How good are the pricing relationships?

Note that the first-order conditions for equity pricing in equation (2.6) can be written in the
general form E(q,,, r,,,) = 1, where f,,, = [Y},,, + Z,,,]/Z,. When prices and dividends are in
nominal terms, then this first-order condition can be written as the product of the nominal
intertemporal marginal rate of substitution in consumption and the stock returns given in (1.36):
E(Q.., Ri,,) = 1. Therefore, all of the evidence on latent variable models and Hansen-
Jagannathan bounds described for excess foreign exchange returns are equally applicable to equity
returns as well.

Cumby (1990) tested for a single latent variable among stock returns across a set of
countries and found that the restrictions were rejected. Campbell and Hamao (1992) found that
the US and Japanese stocks helped forecast each other. A single latent variable model was rejected
for the 1970s, but not the 1980s. Other studies have tested the relationship using both foreign
exchange returns and stock returns, generally rejecting the restrictions.” Bekaert and Hodrick

(1992) also calculate the Hansen-Jaganathan bounds using both stock and fofeign exchange returns,

"Lewis (1994) considers a related regression using panel estimation. Obstfeld (1989, 1992b)
finds similar results in time series regressions of the industrialized countries. See Baxter (1995) for
more discussion.

**That is, defining Z as the nominal stock price and e as the nominal endowment,
th = E! Ef--l QH—V ejt+r'

*See, for example, Bekaert and Hodrick (1992), Giovannini and Jorion (1987a) and Lewis
(1988).
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finding that these lower bounds on the intertemporal marginal rate of substitution in consumption
are much larger than could be derived from standard theoretical models.

Essentially, the evidence based upon first-order conditions in general equilibrium equity
pricing relationships across countries provide the same inconsistencies as do foreign exchange
returns. First, latent variable comovements do not necessarily provide evidence for general
equilibrium pricing relationships, even if they exist. A number of studies have found common
transmission effects among stock markets without reference to general equilibrium pricing effects.*
The variability of the equity premium implied by the data is much larger than the variability implied
by theory. As before, this discrepancy leaves open the question of whether other utility functions
or modifications of the model’s assumptions will ultimately provide more evidence for the model.
Therefore, other studies have asked whether modifications of the basic model might help explain
"home bias."

2.2.3 Are non-traded goods responsible for the "home bias?*

The basic model considered above assumes that residents of all countries consume a single
tradeable good. Stockman and Dellas (1989) point out that if investors consume non-traded goods
in addition to traded goods, then domestic investors will hold all of the equities with payouts in
domestic non-traded goods and will share equally in the world equity market in traded goods when
their wealth levels are equal. Since domestic residents hold all of the non-traded goods equities,
the domestic residents’ total holdings of traded and non-traded equities will be biased toward home
equities.”

Stockman and Dellas (1989) assume that non-traded goods are separable from tradeable

“For example, see Eun and Shim (1989). King and Wadhwani (1990) find international
transmission effects between equity markets following the October 1987 crash and argue that these
effects result from traders with imperfect information rationally trying to learn the true equity
values.

9This explanation is related to an arguement in several earlier papers based upon partial
equilibrium analysis. Hedging domestic price uncertainty could result in home bias, it was argued,
when domestic residents consume a higher share of domestic goods than foreigners. Branson and
Henderson (1984) survey this literature and show that the relationship is ambiguous. Eldor, Pines,
and Schwartz (1988) present sufficient conditions for home bias based upon this relationship using
a general equilibrium model.
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goods in utility. However, Baxter, Jermann, and King (1994) show that the Stockman-Dellas result
is sensitive to the assumption that utility is separable between traded and non-traded goods.
Depending upon the degree of substitutability between tradeables and non-tradeables and the level
of risk aversion, domestic residents may want to hold less than 100% of domestic non-traded good
equities and may even want to want to short it.®

Non-traded goods can also help explain the .l_)ias in consumption growth rates toward
domestic country disturbances, as found in Table 5. Tesar (1993) and Stockman and Tesar (1990)
show theoretically and empirically that the presence of non-traded goods can lower the implied
correlation between consumption growth rates. For a panel data set of 72 countries, Lewis (1993)
shows that non-traded goods can explain about 22% of the variance in idiosyncratic component of
consumption growth rates, leaving much of the idiosyncratic movements unexplained.®

In sum, the presence of non-traded goods may theoretically explain the home bias puzzle
as reflected in portfolio holdings as well as consumption comovements. However, a clear
relationship between portfolio holdings and non-traded goods depends upon particular values to
parameters in the utility function. It has yet to be determined whether these values are plausible
enough to explain the home bias puzzle. In terms of consumption co-movements, non-tradeables
alone do not appear to be able to explain empirically the idiosyncratic movements in consumption
growth rates across countries. Overall, the presence of non-traded goods moves in the direction of
explaining the home bias puzzle, but leaves open the question of whether it can explain the puzzle.
2.3. Restrictions and frictions in international equity market transactions

The low degree of risk-sharing whether viewed from a partial equilibrium or a general

equilibrium point of view currently remains a puzzie in international finance. Since home bias does

“The effects of non-separabilities in utility are also considered in Pesenti and van Wincoop
(1994) and Tesar (forthcoming). These papers assume that domestic residents are restricted from
holding foreign non-traded goods equities, and derive conditions under which an investor would find
it optimal to be biased toward domestic traded goods equities. Baxter, Jermann, and King (1994)
show that as long as investors are able to hold foreign non-traded goods equities, domestic investors
will never choose to bias their portfolio holdings toward domestic traded goods equities.

“Baxter (1995) provides a discussion of the larger literature in this area as well as the related
issue of non-traded factors in production.
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not seem readily explainable by modifications to the standard models described above, the search
for an explanation leads naturally to questions about basic underlying assumptions of the models.
Both the partial and general equilibrium frameworks assume that markets are perfectly integrated
without any government restrictions or other impediments. They also assume that investors are
rationally informed about the potential gains of diversifying into foreign stock markets and,
implicitly, that these gains are large enough to offset any transactions costs from acquiring foreign
equities.* Any of these assumptions may be invalidated and, if so, may help explain the puzzle.
I describe evidence concerning these explanations next.

2.3.1 Segmented equity markets and government restrictions

One explanation for the puzzle may be that domestic investors face barriers to acquiring
foreign equities. The inability to obtain or hold foreign equities at the same cost as foreign
residents may be the result of government restrictions such as taxes or may reflect more subtle
constraints. In the extreme case of complete capital market immobility, countries may be forced
to hold only their own equities as in the example described in section (2.2). More realistically,
countries are likely to face some restrictions that potentially impede capital flows, with the likely
outcome that portfolios of domestic residents are biased toward domestic equities.

General recognition that international capital market restrctions exist has led to studies
concerning the theoretical effects and empirical evidence of segmented markets. Stulz (1981b)
analyzes the effects of taxes on gross holdings of foreign assets, finding that some foreign assets will
not be held by domestic residents in equilibrium.® Errunza and Losq (1985) develop and test a
restricted version of the Stulz (1981b) model in which domestic investors cannot hold foreign
equities but foreign investors can hold both domestic and foreign equities. They apply this model
to U.S. (domestic) relative to developing country (foreign) markets and find that parameter

restrictions implied by the hypothesis of mild segmentation are not rejected. Errunza and Losq

*Obstfeld (1994) provides a useful survey of the issues behind capital market movements as well
as measures of capital immobility. ‘

“Black (1974) examines the effects of proportional taxes on net holdings of risky foreign assets.
In this model, sufficiently high barriers to investment induce large short holdings of foreign assets
but not an equilibrium in which foreign assets are not held at all by domestic residents.
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(1989) theoretically consider the effects of capital flow restrictions on the holdings of equity
positions and their welfare implications.

Since market segmentation seems most likely to exist between the developed countries and
developing or emerging markets, recent research has examined the behavior of equities in these
markets. Bonser-Neal, Brauer, Neal, and Wheatley (1990) analyze the effects of government
liberalizations on the pricing of "country funds," mutual funds comprised of the assets in specific
countries. For five developing countries with foreign -investment restrictions, they consider the
ratios between the price of the funds in the international market relative to the net asset values
(NAVs) of their underlying component equities within the country. Bonser-Neal, et al find that the
price-NAYV ratios fall significantly either in anticipation or following liberalizations of investment
restrictions. They interpret this evidence as demonstrating that government-imposed barriers have
been effective in segmenting international capital markets. Hardouvelis, La Porta, and Wizman
(1993) also find that cross-border investment restrictions are significant in explaining the difference
between prices and NAVs of country funds.

Harvey (1993) provides a broad empirical examination of returns in twenty emerging
markets. He finds that standard international asset pricing models based upon integrated capital
markets fail to explain the returns and predictability of country returns, conciuding that models
based upon market segmentation seem more likely to explain these returns. Similarly, Claessens
and Rhee (1993) investigate the stock performance in emerging markets in relation to their
accessibility by foreign investors, finding that they reject market integration.

As described in section 2.2 above, home bias in portfolio holdings is linked in general
equilibrium models to country-specific effects on domestic consumption. Using a panel data set of
capital market restrictions for 72 countries, Lewis (1993) finds that the country-specific bias in
domestic consumption is significantly larger for countries with capital market restrictions than those
without any restrictions.

Taken together, the evidence suggests that government restrictions can be important for
explaining why the portfolios of domestic residents in developing, relatively unrestricted countries

may be biased away from holdings of equities in emerging markets. On the other hand, this



54
arguement is more difficult to make for the developed countries that do not face these restrictions.
As we have seen, the US demonstrates a strong "home bias" in equity holdings with developed
countries yet it does not impose significant restrictions of capital account movements.

Additional evidence of this implausibility is provided in Tesar and Werner (1992). They
calculate the turnover rate on foreign equity held by domestic residents as well as the turnover rate
on domestic equity held by foreign residents. Panel B of Table 5 reports their results together with
the total turnover. While the total turnover rate averages less than one, the turnover rates for
international equity flows is higher. Therefore, the flows of capital on international equity
transactions tend to be higher than those on domestic flows. Significant restrictions on international
transactions would suggest the opposite pattern. Although this evidence does not provide any
standard errors and therefore should be interpreted with caution, it suggests that international
equity transactions are not significantly impeded among these countries.

2.3.2 Market frictions: How big are the gains?

Behind the home bias puzzle is the presumption that investors would benefit sufficiently
from acquiring foriegn equities in order to offset any transactions costs. However, acquisition of
foreign securities is not costless, even in ideal circumstances. With fully integrated capital markets,
there are at least brokerage costs and perhaps the costs of getting information about foreign
countries and companies. While these costs may be argueably small, they must be compared with
the potential gains from diversifying. On this issue, studies based upon the partial equilibrium
CAPM and the general equilibrium approach appear to give quite different answers.

Based upon the partial equilibrium CAPM, the portfolio improvement from diversifying into
foreign securities has been recognized since at least Levy and Sarnat (1970). More recently, Grauer
and Hakansson (1987) show that the gains to a US investor from diversifying into 14 non-US equity
and bond markets is quite large. For example, relative to the US S&P 500 index with a mean of
10% and a standard deviation of 17.3%, portfolios including foreign assets could dominate with
means of 13% or more and standard deviations of 16% or less.

On the other hand, general equilibrium models suggest that gains to international
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diversification can be quite small® Cole and Obstfeld (1991) calculated the gains from
diversifying in a two-country general equilibrium model without growth. They found that the gains
from moving from an autarkic equilibrium without trade in financial markets to one in which
investors optimally hold foreign securities are miniscule, between 0.1% to 0.2% of annual
consumption. On the other hand, Obstfeld (1992a) finds that the gains from diversification can be
much larger when growth is incorporated into the analysis.

The distinct approaches used in these two literatures obscure an important empirical
difference that may help explain the striking contrasts between their implied gains to risk sharing.
That is, general equilibrium models tend to base their calculations of welfare gains on consumption
data while the partial equilibrium calculations come from equity return data. As described above
with respect to Hansen-Jaganathan bounds, consumption-based models have been unsuccessful in
generating sufficient variability in theoretical returns to be able to explain equity and foreign
exchange premia. Lewis (1994) shows that this discrepancy is important. When the variability in
equity returns from a general equilibrium approach is matched with the actual equity return
volatility instead of consumption volatility, then general equilibrium models also generate significant
welfare costs, even in the absence of growth.

While this evidence is preliminary, it suggests that the same problems in explaining risk
premia volatility may also plague unified attempts to calculate welfare costs of insufficient risk
sharing.

2.3.3 Market inefficiencies

Another explanation for home bias is simply that the market is inefficient and investors do
not recognize the potential gains to their portfolio performance. In this vein, French and Poterba
(1991) have argued that the home bias in portfolio holdings can be explained by the fact that
domestic investors are overly optimistic about the returns in the home market. Using the model
in Section 2.1, they calculate the degree to which domestic expected returns would have to exceed

actual returns in order to justify the large share of domestic wealth held in domestic assets. They

“Tesar (forthcoming) surveys this literature.
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find that the "optimism" on U.S. equity was about 4%. Also, the expected returns on foreign stocks
should have been 1% to 7% lower than they actually were.

Baxter and Jermann (1993) take this arguement a step farther by considering human capital
as part of wealth. They argue that domestic wealth is comprised of, not only financial wealth, but
also human capital. Since returns on human capital are positively correlated with equities, and since
human capital is non-tradeable, the domestic investor should take short positions in the domestic
financial market. They calculate the degree of "optimism" as in French and Poterba and find results
similar to theirs.

Therefore, one answer to the home bias puzzle is that domestic investors are simply
uninformed or irrational about foreign relative to domestic returns. If so, this answer leads to
questions similar to those raised about irrational forecast errors in Section 1. Where does the
irrational domestic optimism or foreign pessimism come from? Can it be explained by
heterogeneous agent models? Are there testable implications of this explanation? So far,
theoretical models and tests based upon this explanation have yet to be produced.

2.4 The future of the "home bias” puzzle

This section has reviewed arguments to explain the bias by domestic residents toward
holdings of domestic assets in their portfolios. I have showed the presence of this bias based upon
both partial and general equilibrium models, as well as attempts to modify the standard models to
explain the results. While modifications, such as the presence of non-traded goods, move in the
direction of lessening the puzzle, the evidence so far suggests that these modifications are unlikely
to fully resolve the issue.

Other evidence suggests that restrictions in capital markets might help explain the home bias
by developed countries away from developing country equities. Among the well integrated markets
of many developed countries, this explanation seems unlikely to be an important explanation,
however. Whether the potential gains to investors are large enough to warrant international
diversification remains an open question --- calculations based upon stock returns tend to find that
the gains are large, while those based upon consumption find that the gains are tiny. Although

unpalatable to most economists, a final possibility is simply that investors are uninformed about
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foreign diversification, although testable models based upon this arguement have not been provided.
An important development in the last decade has been the increased accessibility of
domestic residents to foreign markets through international mutual funds as well as more open
capital markets. While acquiring individual foreign stocks may be costly through either
informational difficulties arising from different languages, accounting systems, or legal risks, mutual
funds that hold foreign securities readily provide the domestic investor with the gains of
international diversification. These mutual funds typically do not cost much more than the domestic
funds. Anecdotal evidence during the early 1990s from newpapers suggested that American
investors were acquiring foreign securities and mutual funds in record numbers. Therefore, it
remains to be seen whether the home bias puzzle will disappear as foreign securities become easier

to purchase by domestic residents.
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Table 1

The Fama Regression and the Foreign Excess Return Puzzle

A. The Fama Regression: Full Sample

Asnl =BO+BI (fl'st) + W4

Exchange Rate Bo 8, MSL MSL
(St.Err) (St.Err) Ho, = %  Ho: =1
$/DM -13.70% -3.33% .004 009
(5.81) (1.60)
$/£ 7.95% 2317 <.001 <.001
(3.48) (0.79)
$/¥ -12.87% -2.28" <.001 <.001
(3.61) (0.83)
B. Summary Statistics
Exchange Rate Mean(s,,, - ) Var(f, - s) Var(EAs,,,) Va(pe, )
(St.Dev(s,., - £))
$/DM 1.4 4 44.9 75.9
(41.3)
$/£ 0.1 113 60.0 1234
(41.9)
$/£ -1.6 12.0 62.3 128.9

(40.8)




Table 1 (continued)

C. Fama Regression: Subsamples

Exchange Rate 1975-79 1980-84 1984-89
Bl Bl Bl
(St.Err) (St.Err.) (St.Err.)
(MSL:8,=%3) (MSL:8,=%) (MSL:8,=%)
$/DM 1.06 -1:32 -12.057
(2.67) (2.34) (4.13)
(.58) (22) (-10)
§/£ 0.92 2917 -9.70°
(1.50) (1.10) (4.90)
(.61) (.001) (.02)
$/¥ -1.33 -2.07 -11.39%
(1.14) (1.51) (3.76)
(.06) (.05) (.001)

Notes: f, is the estiamtes of the regression of the exchange rate change on the forward premium.
Exchange rate changes are annualized monthly rates.

* indicates significantly different than zero at the 10% marginal significance level.

* indicates significantly different than zero at the 5% marginal significance level.



Table 2
Components of the Fama Regression Coefficient

® %) @)

Date Set Dates B, B B
Economist 6/81-12/85 -0.57 0.08 1.49
3 month " -1.21 -0.30 2.51
6 month " -1.98 --0.00 2.99
12 month " 0.29 0.19 0.52
MMS 1 month 11/82 - 1/88 -1.74 -2.07 481
MMS 3 month 1/83 - 10/84 -6.25 1.18 6.07
AMEX 1/76 - 7/85 221 -0.03 3.25
6 month " -2.42 -0.22 3.63
12 month 1/76 - 7/84 -2.14 0.03 3.11

Notes: From Froot and Frankel (1989).



~ Table 3

The Fama Result and the Peso Problem

Exchange Rate (D (2) (3)
Asymptotic Bias Bias
p-value in in
for Ho: Coefficient Variance
B, =1

A. Monthly Returns

$/BP <.001 -0.726 1.222

$/DM 001 -1.068 1.237

$/¥ <.001 -0.107 1.035

B. Quarte eturns

$/BP 001 -0.724 1.216

$/DM .0045 -0.720 1.162

$/%¥ <.001 -0.124 1.031

Notes: Column (1) gives the p-values based upon standard asymptotics of the hypothesis that the
coefficient (8,) in regressions of exchange rate changes on the forward premium are equal to one.
Estimates are based upon data used in Table 1. Columns (2) and (3) are based upon the exchange
rate switching model in Evans and Lewis (forthcoming) using the same data. Column (2) reports
the mean bias in the coefficient due to the peso problem when traders anticipate shifts in the
exchange rate. Column (3) gives the mean of the estimate of the standard deviation in the risk
premium based upon standard inferences divided by the true standard deviation from the model.



Table 4

The "Home Bias" Puzzie for the US

A. Multilateral
Country Actual Impli del Share
Share -
p=1 p=2 p=3 p=6 p=10
uUs 936 465 464 .463 458 453
Japan 032 442 440 438 432 425
Germany .005 092 .096 .099 .109 123

B. Summary Statistics for Excess Equity Returns

Country Mean(i) Std.Dev(i) Cov(i,x)"
US 9.96 52.90 -

Japan 17.15 74.80 -0.01
Germany 11.46 81.89 0.10

Note: Optimal shares calculated as: (2.5) x, = p" Ej,,, Var(r)" derived in text.

* Covariance estimates calculated as the covariance between exchange rate changes and U.S.
inflation.



Home Bias Puzzle and International Consumption Patterns

Table 5

A. Cross-Sectional Regressions of Consumption Growth on Income Growth

Growth Rate Coeff. b,
Year Pairs (Std. Error)
1951-50 0.87%
(.09)
1956-55 1.077
(.09)
1961-60 1.26%
’ (.11)
1966-65 0.92"
(.16)
1971-70 1.40%
(.11)
1976-75 1.047
(:19)
1981-80 0.83"
(-11)
1986-85 1.06™
(.16)
B. Domestic Relative to Foreign Turnover of Stock Ownership
Country Domestic Ratio Foreign Equity Domestic Equity
Held by Dom. Res. Held by For. Res.
Canada 0.61 7.7 22
UK 0.77 NA 14
us 1.07 2.5 1.6

Notes: Cross-sectional regression in Panel A use top 72 countries in Penn World Tables by data
quality. Panel B from Tesar and Werner (1992).
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Figure 2: US Foreign Exchange Intervention
Against the DM and Yen
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