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Abstract

This article considers the impact of hedging in
international portfolio adjustment on the foreign
exchange market. Using the data from Taiwan and
US bilateral model, the simulated hedging intensity
index is shown to have significant explanatory power
on the exchange rate determination. Specifically, a
foreign exchange model with hedging intensity as
additional explanatory variable outperforms the
widely-believed random walk hypothesis.

Keywords: Hedging intensity, International portfolio,
foreign exchange, Random walk.
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In the context of late twentieth century
global capital markets, all financial markets have
some international element. In the case of hedge
funds, massive does of computer technology are
combined with finance theory and online, real-time
global information gathering to exploit perceived
anomalies in the prices of related financial
instruments. However, financial outcomes always
have an element of uncertainty. As long as there is
uncertainty about market relationships, surprises are
capable of inflicting big losses. The resulting losses
can be multiplied many fold to the extent such funds
are leveraged. The International Monetary Fund
estimated that the recent worldwide economic turmoil
had cost millions of jobs and more than US $600
billion in output - the equivalent of a country with the
size of Canada shutting down for 2 year.

Diversification is the heart of managing
international portfolio, and profit motive is what
drives the asset re-allocation over time. We consider
an international tactical asset allocation model
between domestic and foreign equity markets to
mimic the behavior of international hedge fund.
Specifically, we use Taiwan stock index and US
Standard and Poor 500 index data to generate
simulated portfolio investment path, from which an
international  hedging  intensity measure s
constructed.

For simplicity, we will consider a dynamic
asset allocation strategy between the US equity
market and Taiwan market. At the end of period
investor is endowed with wealth #; (in US dollar)

with m,; proportion of W, invested in the US
market and (1-m ) proportion invested in Taiwan

market. Let the observed exchange rate of New
Taiwan dollar in terms of US dollar at the end of

period £ be x,. Suppose that investor applies the
mean-variance portfolio analysis to adjust his
investment weight from my to m:+‘| for the next
time period #+1.

If myy>my . investor would like to increase
the US investment, and the magnitude of increment is
(m?_..]—m;}”’}. Taking into account the transaction
cost in the foreign exchange market, he needs to
move [(m:.,.]—-m;)W;(Ha)] investment fund out of

Taiwan market. Thus, in the begioning of (#+1)
period, his total investment in the US and Taiwan

market are m:.,_llﬂ ,and

[ ] L) -
(1—tmtg 1 Wy —(meq1—my Wy, Tespectively.
other hand, If m;+1<m,, the investor would like to
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decrease the US investment by (m,—m;‘_,.l}li’,. Hence
his investment in Taiwan market increases by
* - - .
{(m;=my11 ¥y (I-a) . As a result, his total investment in
the US reduces to m:_,_]W, , and the investment in
Taiwan increases to (l—m:+l)Wf—(mt“m:+]}W;a’. In
short, the ex-ante total investment in the US and



Taiwan are:
*
K ,LE =m 4 |Hy
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KW = mfy (Wi~ Wy
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While m j=m is the necessary condition

for asset re-allocation at the end of period 1, whether
or not to adjust investment weight depends on the

expected  wealth. Let EWY |w;) be the

end-of-period expected wealth if investor chooses not
to re-allocate the portfolic weights, where ¥y is the
information set known to the investor at time £ It
follows that investor will implement asset
re-allocation only if the end-of-period expected
wealth at (++1), E(#;q|'¥;), is pgreater than

EWD ;).
In short, the conditions for adjusting portfolio weights
are:
*
my>my » and
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If (1} holds, capital investment in Taiwan will be
moved to the UUS market. If, instead, {2) holds, then
US investment will be moved to Taiwan market. If
neither (1) nor (2} holds, there is no incentive for
portfolio adjustment. The hedging intensity measure
is defined as

by =("': +1-m) (3)

Equations (1) and (2) indicated that to
implement portfolio adjustment strategy, forecasts on
the domestic, foreign equity markets, and the foreign
exchange market are necessary. If the investor
decides and hedge the exchange rate risk, he can buy
forward. If this is the case, the right hand side of
equation (1} and (2) will become & constant to the
investor, supgesting that he need to focus on the
equity markets only.

The simulated hedging intensity measure
generated from investor’s portfolio choice is a
complex function of financial and macroeconomic
variables. Presumably, factors that have significant
impact on the US and Taiwan equity market can
change investor’s behavior, and hence the hedging
intensity measure. We use the monthly data to

estimate the foreign exchange prediction equation,
The explanatory variables under consideration
include the difference between Taiwan and US
returns on thirty-day commercial paper, Taiwan GDP
growth rate, Taiwan-US inflation rate differnetial.
The best prediction medel for exchange rate based on
Akaiki’s (1969) final prediction error is set as the
benchmark (the t ratio is included in parenthesis):

Benchmark model:
Axy =—0.030+0.355A%_1 +e;

R%=0.126, RMSE=0.757 , £=1985.04-1999.07

When the hedging intensity measure is used as an
additional explanatory wvariable in the benchmark
madel, the within-sample goodness of fit is improved
substantially. The hedging intensity as an explanatory
variable improves the in-sample R-square from the
benchmarked 0.126 to as 0.365. Moreover, all of the t
statistic is highly significant at the one percent level.

Good within sample fit does not necessarily
imply pood post-sample prediction. The ultimate test
for 2 model is its ability to predict. For this, we spilt
the sample into two periods, 1980.01-1997.02, and
1997.03-1999.03. We use the first sub-sample to
estimate the model parameters, from which we
generated predicted values for the second sub-sample.
As  sample information becomes available
sequentially, we recursively update the coefficient
estimates to gencrate the next period’s forecast. The
relative forecast efficiency is calculated relative to the
step ahead root mean square prediction error
{RMSPE) of the benchmark. Since the random walk
model for nominal exchange rate has gained wide
acceptance, we also calculated the forecast efficiency
relative to random walk as well. Results indicate that
our model has the lowest RMSPE. The relative
efficiency to the benchmark is 108.74%, and 111.11%
to the random walk model. Our model also passed the
formal predictive accuracy test such as Henriksson
and Merton’s tests at the 5% level.

= HERRATE

It is generally believed that there is no stable
empirical short-term  relationship  between  the
exchange rates and economic variables (Frankel and
Rose (1995)). In terms of forecasting performance, it
is difficult to beat the widely accepted random walk
hypothesis, In this paper we have constructed hedge
intensity measures based on some asset allocation
rules. The hedging intensity coefficient is highly
significant and improves the with-sample fit of the
change of exchange rate equation substantially, from

R of 0.126 of the best time series model to 0.365

with the addition of hedge intensity measure. It also
leads to a significant improvement in the post sample



forecast accuracy. The one pericd ahead root mean
squares prediction error using a hedpe intensity index
is about 8% smaller than the best time series model
without the hedge intensity index; and is about 11%
smaller than the random walk model.

OQur results arc indeed remarkable. It is
interesting to explore the predictive power of hedging
intensity index in other Asian countries. If we can
find similar results, then our findings here are
probably not spurious.
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