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Abstract

This paper analyzes the international equity holdings of a large panel of UK
pension funds. We find considerable evidence of market timing activity, as
illustrated by the funds’ decision to scale back their investments in the US
stock market during the 1990s. To explain this we jointly model time-varying
conditional moments and portfolio weight dynamics. Past returns do not
adequately explain the funds’ international portfolio flows and only matter
for the short run. Instead we find that a substantial part of the evolution in
portfolio weights is explained by time-varying conditional expected returns,
volatilities and covariances with domestic equity returns. However, once
we control for publicly known state variables, there is no evidence of extra-
market timing skills and most funds appear to have earned small but negative

returns from international market timing.
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I. Introduction

Foreign investors’ market timing activity has long been the subject of speculation.
Reflecting on the large movements in international capital flows that occurred in the
early 1990s, Lewis (1998) concludes that investors do not appear to follow passive
buy-and-hold strategies in foreign markets. She conjectures that ”... domestic
investors may be trying to follow market timing strategies” (page 27). However,
little is known about the factors influencing investors’ market timing and strategic
asset allocation decisions in international equity markets.

This paper investigates the extent of and rewards to institutional investors’
market timing activity by analyzing a panel of 247 UK pension funds’ foreign
equity holdings in four regional markets (Japan, North America, Europe and Asia-
Pacific) over the period 1991 to 1997. We find evidence of extensive attempts at
market timing. At first this seems unsurprising since it is well-known that British
funds persistently bet against the US stock market during the 1990s, not just
by initially underweighting US stocks, but also by systematically reducing their
US investments during a period when the global weight of the US stock market
rose substantially. More surprising perhaps are the drivers behind international
asset allocation decisions. We find strong evidence that a substantial portion of
the market timing activity of individual funds can be explained by time-varying
expected returns, volatilities and covariances in the four developed regions that we
investigate. In particular, the observed decline in allocation to the North American
stock market coincided with a systematic decline over the sample period in expected
returns on North American assets relative to those from other developed markets,
even though ez post the realized returns in this market were very high.

Studying individual funds’ investment decisions turns out to have many advan-
tages. Bohn & Tesar (1996) were the first to draw attention to the importance of
expected returns for international capital lows. However, they studied aggregate
flows for US investors and found only limited empirical support for the proposi-
tion that expected returns could explain portfolio flows. Since the composition of
aggregate capital flows is unlikely to remain stable over time, such findings can be
difficult to interpret. In fact we find that time-varying expected returns are more
important at the level of individual institutional investors’ asset allocation deci-
sions than in the aggregate. In portfolio weight regressions, a remarkable 94 per-

cent of all funds generated a positive and significant coefficient on expected returns



for North America. In an attempt to capture international diversification effects,
we include conditional own-market volatility and conditional covariances with do-
mestic returns as additional explanatory variables. The percentage of funds that
generated a negative and significant coefficient on either own-market volatility or
conditional covariance with domestic stock returns varied from 53 percent (North
America) to 94 percent (Europe). These results indicate that time-varying condi-
tional moments are essential for explaining and evaluating institutional investors’
international asset allocations.

The withdrawal from North America together with the fact that the US stock
market paid substantially higher returns than the other major developed markets
during the sample period might lead one to conclude that returns from international
market timing were negative simply as a result of this one major market timing
bet.! Compared with a strategy of using global market capitalization weights
for their foreign equity portfolio, UK pension funds were 29 percentage points
underweight in North America over the sample period. Since the average return on
North America was more than 10 percentage points above the average international
return for other developed markets, a negative mean return of around 3 percent
per annum from this decision is suggested. However, this conclusion is premature
since it confuses ex post returns with ex ante expected performance. The decision
to withdraw from North America appears to have been the result of low or even
negative expected returns resulting from rising stock valuations and low dividend
yields in this market. So it is possible that UK funds possessed market timing
skills over and above that which could have been inferred from a model of expected
returns based on public information. We argue that a valid assessment of market
timing skills has to be conducted in the context of a conditional analysis which
allows for time-varying investment opportunities.

We investigate the market timing skills of the pension funds using a battery
of tests that account for a time-varying investment opportunity set, as proposed

in the recent literature on conditional performance measurement, c.f. Ferson &

Schadt (1996) and Graham & Harvey (1996). Once we control for the effects of

IFor example, in his Financial Times column of December 16, 1997 Barry Riley wrote " The
latest revival on Wall Street ... has further inflamed the wounds of the overseas managers who
have been so underweight in US equities all year”. In his column of May 13, 1998, under the
heading "Wall Street Misread’, Riley writes that ”Last year’s huge underweighting [of the US

market] is being blamed on strategists’ poor judgement” (our insert).



public information, there is no evidence of what Graham & Harvey (1996) refer
to as extra-market timing, i.e. the ability to anticipate return movements beyond
what could have been predicted using public information. Our estimates indicate
that the median fund earned a negative return from international market timing
of around -0.4 percent per annum.

Our work is related to a recent literature on the aggregate behavior and price
impact of foreign investors. Froot, O’Connell & Seasholes (1999) use daily data on
international trades over the period 1994 to 1998 to shed light on the relationship
between foreign asset trades and stock returns. Their data comprises detailed
records on aggregate holdings of pension, endowment and mutual funds and of
governments. Equally impressive is the data set used by Choe, Kho & Stulz (1999)
to examine the complete set of transactions of foreign investors on the Korea Stock
Exchange over the period November 1996 to December 1997. Our data set is unique
relative to those analyzed in previous studies in that it is organized by individual
pension funds’ asset holdings. While our data set is not well suited for studying the
price impact of foreign investors in a particular domestic market, it is ideally suited
for analyzing institutional investors’ reallocations of funds across major developed
capital markets and hence allows us to characterize and quantify the investment
strategy of a key group of investors. Although our sample period is relatively short,
this has certain advantages. As Tesar & Werner (1994) and Kang & Stulz (1997)
point out, barriers to international investment have been declining over the last
20 to 30 years and our post-1980s data set is unlikely to be contaminated by this
relaxation of capital controls.

The plan of the paper is as follows. Section II provides a description and initial
characterization of our data set. To establish the extent of UK pension funds’
international market timing activities and to assess the similarity between their
investment strategies in foreign markets, Section III analyzes the evolution in both
aggregate and individual fund portfolio weights and the extent to which these
can be explained by time variations in the investment opportunity set. Section
IV examines evidence on returns from international market timing and Section V

concludes.



II. Data

Our data consists of monthly observations on 247 UK pension funds’ investments
in international equities over the period 1991:1 - 1997:12. It was provided to us by
The WM Company of Edinburgh, UK. The sample is complete in the sense that
it contains all of the funds that maintained the same single, externally-appointed
fund management group throughout the period and which also reported their per-
formance data continuously to WM over the period. Furthermore, UK pension
funds face very few restrictions on their investment strategies.

The fact that we only consider funds with the same manager in place over the
sample period raises the possibility that our sample is subject to survivor bias.
Fortunately this bias is likely to be very small: a comparison of the mean return
on the international equity portfolio of the full set of funds tracked by WM (12.50
percent per annum) with either the average value-weighted return (12.58 percent)
or the average equal-weighted return (12.51 per cent) on our sample of funds reveals
that the difference in mean returns is negligible. The finding of a seven basis point
difference between the equal-weighted and value-weighted returns of pension funds
also suggests that there is no significant difference between small and large funds’
average performance. Further confirmation of the similarity between our sample
and the full set of funds tracked by WM is provided by a time-series correlation of
0.998 between (value-weighted) returns on the two sets of funds.

For each fund, we have data on four regional constituents: Japan, North Amer-
ica, Europe (excluding the UK) and Asia-Pacific (excluding Japan).? For each re-
gion, every fund reports initial market value and net investment, income received,
and return over the month. All asset holdings and returns are reported in pounds
sterling.

There is already some evidence on international portfolio flows. Based on
monthly recordings of transactions in long-term marketable securities reported to

the US Treasury International Capital system, and using similar sources for other

2Some funds also held positions in a sector entitled ’other international equities’ which largely
consists of African, Middle Eastern and South American equities as well as mutual funds that
could not be allocated exclusively to one of the four main categories. But these holdings were
very small, less than 1 percent of total international equity holdings for much of the sample. Since
the data records on this category were found to be incomplete, this sector was dropped entirely

from the analysis and the weights rescaled for the four main regions.



countries, Tesar and Werner (1994, 1995) analyze the evolution in aggregate hold-
ings of foreign assets in five major economies. Cooper & Kaplanis (1994) consider
market capitalization data but do not discuss portfolio flows. Kang & Stulz (1997)
examine foreign investors’ aggregate holdings of individual firms’ stocks. They find
that foreign investors are cautious in their choice of assets and predominantly hold
the equities of large firms in manufacturing industries as well as the equities of firms
with good accounting performance. Choe et al. (1999) and Froot et al. (1999) use
data sets that allow them to provide a detailed analysis of the short run, aggregate
behavior and price impact of foreign investors.

A first impression of some key features of our data is provided in Figure 1 which
plots aggregate portfolio weights in the four regions against the corresponding
global market capitalization weights. The figure shows that UK pension funds’
total international portfolio weights vary considerably over time. The aggregate
weights in Japan, for example, increased by almost eight percentage points in 1991
only to more than halve from 25 to 11 percent between 1992 and 1994. They more
than doubled in early 1994 and then drifted back again between 1995 and 1997.
Over the full sample there is little overall change in the portfolio weight for Japan.

Turning to North America, a very different picture emerges. The weights de-
creased almost consistently throughout the sample from an initial level of 28 percent
in early 1991 to around 10 percent at the end of 1996. Although there is a slight
increase to 14 percent by the end of the sample, this cannot hide UK pension funds’
massive withdrawal from North American equities at a rate in excess of 200 basis
points per year.

Unsurprisingly, European equities account for around half of UK pension funds’
international equity holdings. This weight increased over the sample period, par-
ticularly from 1996 to the end of 1997 when it rose from 39 to 57 per cent of total
foreign equity holdings.® For the whole sample, the average annual increase in the
weight in Europe amounted to 179 basis points. The weight in Asia-Pacific exclud-
ing Japan (Asia-Pacific for short) rose consistently over most of the period, almost
trebling from 10 to 28 per cent of the total from 1991 to the end of 1995. In 1996

3Using an equilibrium model for global financial markets, Dumas (1998) estimates very small
effects from European Economic and Monetary Union on equity and currency risk premiums
and on international asset allocations. This suggests that anticipaton of EMU cannot provide a

plausible explanation for UK funds’ increased European exposure.



and 1997 investments in this region drop sharply to around 12 percent, however,
as a result of the Asia-Pacific economic crisis.

Several interesting features emerge from comparing these weights with their
global counterparts (rescaled to sum to 100 percent): (i) At the beginning of the
sample, UK pension funds had less than half the global weighting in Japanese
equities. However, following the drop in both the yen and Japanese stock prices over
the decade, this difference had virtually disappeared by the end of 1997. (ii) UK
pension funds were initially underweight in North America by about 15 percentage
points (28 versus 43 percent) and this difference widened steadily during the 1990s.
The global weight of the US equity market was close to 60 per cent by the end of
1997, while UK funds scaled their holdings of international equities in the North
American market back to 14 per cent. Hence the global weight in North America
was an astonishing four times higher than that held by UK funds by the end of
the sample. (iii) UK pension funds were overweight in Europe and Asia-Pacific.
They held three times the world weight in both Europe and Asia-Pacific both at
the beginning and at the end of the sample. An important conclusion emerges from
this behavior: there is no evidence of convergence to the global weights over the
sample period (with the possible exception of Japan).

Figure 1 also offers the impression that the volatility of UK pension funds’
aggregate portfolio weights exceeds those of the global weights (which represents
the average global investor’s portfolio). To test this formally, we computed for each
month the variance of the portfolio weight changes across markets (in basis points)
both for the global portfolio and for the value-weighted portfolio of UK pension
funds. The average standard deviation of the pension fund portfolio weights was
104 basis points against 92 basis points for the world portfolio. A one-sided test of
the null that these standard deviations are identical against the alternative that UK
pension funds have greater volatility in portfolio weight changes could be rejected
at the five percent critical level. This is consistent with Tesar & Werner (1995)’s
finding that investors’ turnover rate in foreign equity investments is high relative
to their home market turnover rate.



III. Sources of Variation in UK Pension Funds’ International Equity
Holdings

Our next task is to study the factors that determine the evolution in our sample of
pension funds’ international equity holdings. Initially we summarize the aggregate
evidence for the full set of funds. We subsequently consider the extent to which
the strategies followed by individual funds reflect differential returns, rebalancing

effects and time-varying investment opportunities.

A. Decompositions of Aggregate Portfolio Weight Changes

To help identify the factors causing portfolio weights to change over time, Table 1
reports the decomposition of portfolio weight changes recently proposed by Blake,
Lehmann & Timmermann (1999). This decomposition recognizes that asset classes
enjoying large positive relative returns also experience an increase in their alloca-
tions in the total portfolio unless fund managers deliberately rebalance portfolios
as this occurs.
We first apply the decomposition to the pension funds’ aggregate (value-weighted)

holdings of international equities. Let W, be the total holding in region j at the
end of month ¢ across all funds in the sample while W} is the total holding across

all M regions. These holdings must satisfy the accounting identity:

VVjt = M/jt—l(l + Tt + NCth), (1)

where 7j; is the rate of return on UK pension funds’ holdings in region j and NCFj;
is the rate of net cash flows into that region during month ¢. Using this relation,
the portfolio weight for region j (wj;) can be written as:

W1, W;
th o th—ll (thj1) . 1+ Tt + NC’F}t

= = Wit_ y .
W, Wi /W, T M (e + NCF)
Taking logarithms, it follows that:

(2)

M
Aln(wj) =In(1+rj+ NCFy) —In(1 4> wie(re + NCFyy)), (3)

k=1

so that, to a close approximation,



A]n(wjt) ~ Tit — Tpt + NCF}t — NCFpt, (4)

where rp; is the value-weighted total return and NCF), is the value-weighted net
cash flow into the total portfolio during month t.

The decomposition in (4) allows us to measure the extent to which changes in
aggregate portfolio weights are caused by differential returns across international
regions, as indicated by 7j-r,, or by shifts in the net cash flows across regions, as
indicated by NCF;;-NCF,;. Variations arising from the first component represent
the passive investment strategy of ’buy-and-hold’, reinvesting asset income in the
region whence it originated and distributing any net inflows into the pension fund
according to the ez post asset allocation. Revisions in portfolio weights associated
with the second component represent the active strategy of rebalancing the portfolio
by redirecting cash flows across regions. The dramatic decrease over the sample
period in the allocation to North American equities, for example, might either
reflect low relative returns or the active withdrawal of funds.

Trends in international equity investments reflect very different factors in differ-
ent regions, c.f. Panels A and B of Table 1. The small percentage decline over the
sample period in the weight for Japan arises from a combination of very low rela-
tive returns and a very large inflow of funds. The large declining weight in North
America, in comparison, arises for the exact opposite set of reasons: a very large
cash outflow more than compensates for the very high relative returns in North
America over the sample period. The increase in Europe is almost entirely due
to the above-average returns in this region, while, conversely, the small increase
in Asia-Pacific reflects mean returns that are marginally below average combined
with relatively large net cash inflows.*

To determine how much return variability matters for monthly variations in

portfolio weight changes, we adopted the following variance decomposition:

Var(Aln(wy)) ~ Var(ry —rp) +Var(NCF; — NCFy) + (5)

4We computed the mean annual percentage change in portfolio weights due to currency fluc-
tuations and found this to be -2.88 per cent for Japan, using the Sterling-Yen exchange rate,
-2.28 per cent for North America, using the Sterling-US dollar exchange rate, and 0.36 per cent
for Europe, using the Sterling-Deutschemark exchange rate. These figures suggest that currency

fluctuation is not the dominant factor in explaining the long-run variation in portfolio weights.



2Cov(rjy — rp, NCFjy — NCFy).

Panel C shows that the return component accounts for 32 (Japan), 24 (North
America), 29 (Europe) and 39 (Asia-Pacific) per cent, respectively, of the monthly
variance of aggregate portfolio weight changes. This indicates the presence of a
significant short-run common component of the portfolio weight changes that is

unrelated to actual returns.

B. Variations in Individual Funds’ Portfolio Weights

To investigate the dispersion about the common component, we next study the
dynamics of the cross-section of individual funds’ portfolio weights. The various
theories that have been suggested to explain home country bias have different
implications for domestic investors’ foreign asset holdings. Models of home country
bias based on informational asymmetries such as those of Gehrig (1993) or Brennan
& Cao (1997) assume that foreign investors are worse informed than domestic
ones. This distinction only makes sense, however, if foreign investors follow similar
investment strategies, i.e. if there is a strong common component in their portfolio
holdings. The validity of this assumption has not previously been assessed.

To evaluate the level of heterogeneity in the pension funds’ investment strate-
gies, we first consider the cross-sectional distribution of portfolio weights across
the four markets. Figure 2 presents histograms for the individual funds’ portfo-
lio weights computed as an average over the sample period. Only North America
has a relatively symmetric and concentrated distribution, centered on 18 per cent,
while two separate clusters, centered at 15 and 22 percent, can be found for Japan.
Similarly, two clusters centered at 18 and 27 percent appear for Asia-Pacific, while
clusters centered at 40 and 48 percent appear for UK pension funds’ holdings of
European equities. These figures indicate a wide dispersion in individual funds’ in-
vestment strategies, but say nothing about the presence of any common dynamics.

To investigate the extent to which individual funds’ portfolio weights revert to-
wards a common mean, we consider the cross-sectional distribution of the individual
funds’ asset allocation dynamics. This has implications both for performance mea-
surement and for our understanding of institutional investors’ behavior in foreign
markets. We sorted the individual funds into two groups according to whether

or not their portfolio weights in a particular region exceeded the median holding



in that region. The sort is performed every December. We then estimated the
probability that a fund, i, with above-average weighting in region j (w;;; > @)

continues to have above-average weighting in the same region one year later:

Pij = P(wijer12 > Wjer12|wije > Wit) (6)

This generates a time series of first-order Markov transition probability estimates
for which we report the mean and standard error in Panel A of Table 2. Panel B
of the table also reports the Markov transition probabilities based on initial and
terminal portfolio weights in the four regions (P(w;jr > Wjr|wiji > @j1)). If there
was no persistent, fund-specific asset allocation component, the transition prob-
abilities should be distributed randomly around 0.5. The year-to-year transition
probabilities for the relative weights range from 0.65 to 0.78, indicating again that
there is considerable persistence in deviations from the median asset allocation at
the annual horizon. Even at the seven year horizon there is no tendency to mean
revert towards the average international asset allocation in Europe and Asia. This
evidence is consistent with Figure 2 and suggests that individual funds follow suf-
ficiently different strategies in their international asset allocation that substantial

information is lost by considering only aggregate equity holdings.

C. Cash Flow Dynamics and Past Returns

Recent research into the portfolio flows of international investors has focused on the
extent to which these flows are driven by past returns. There are good theoretical
reasons why past returns should help to determine portfolio weights: Brennan &
Cao (1997) construct an asymmetric information model in which foreign investors
increase their holdings in a particular market if that market experiences high re-
turns. The intuition behind this result is easy to understand. In a noisy rational
expectations equilibrium, the worse-informed (foreign) investors will revise their ex-
pected returns on foreign assets by more than the better-informed (local) investors
who have established more precise estimates of the return generating process. If a
positive shock occurs in a particular market, foreign investors revise upwards their
return estimates by more than domestic investors and hence will, in equilibrium,
demand a larger share of the assets in that market. Brennan and Cao find some

evidence that US investors’ total net purchases of foreign assets are positively cor-

10



related with both concurrent returns on the foreign market indices and the previous
quarter’s return.

We can test this prediction by analyzing whether the individual funds’ short-run
investment flows reflect differential returns in the four regions. Since there has been
an upward drift in the value of UK funds’ international equity holdings and since we
are interested in explaining the relative holdings in different foreign markets, we will
examine the portfolio weight changes after correcting for the automatic rebalancing

resulting from differential returns. Applying (4) to the individual funds gives:

Aln(wijt) - (Tz‘jt - rz'pt) ~ NCEjt - NCEpt; (7)

where ¢ indexes individual pension funds, while j is the region and ¢ the time period.
Equation (7) allows a direct test of Brennan and Cao’s model which hypothesizes
that foreign investors’ cash flows into regions with high relative returns should
increase while cash flow rates into regions with low relative returns should decline.
To test this proposition we regress net cash flow rates on a constant and the returns

in each region:®

M
NCFyj, — NCFyy = cij + 3 Bty + €ije (8)

k=1
where M is the number of regions and 7y is the market index return in region k;
rh = S ri4_s is the corresponding cumulative return over the h—month horizon
ending in period t.° For each region, we use Financial Times/Standard & Poors
market indices as external benchmarks.” We also regress the net cash flow rates
in each region on the return in that region relative to the average world market
return (ex-UK):

5This provides a stricter test of the Brennan-Cao ’trend chasing’ hypothesis than a regression of
portfolio weight changes on return differentials. The latter regression would be dominated by the
automatic rebalancing effect due to the increase in the portfolio weight of an asset whose return
was relatively high. In fact, in a regression of portfolio weight changes on a constant and own-
market returns, we found that 100, 94, 89 and 99 percent of the funds in Japan, North America,
Europe and Asia-Pacific, respectively, had positive and statistically significant coeflicients on

own-market returns.
60ur tests are consistent with Brennan and Cao’s set-up since the investment flows in their

model can be scaled by total wealth to derive changes in portfolio weights.
"Section IV provides a range of statistics on the adequacy of these return benchmarks in the

regional regressions.
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NCFy; — NCFy; = a5 + ﬁijxr?t + Eijts (9)

h — (ph _ o hy s ' L h _ x~h-l :
where x7j, = (rj, —ry,) is the excess return in region j and 7y, = 37§ 7 ¢ is the

world market return over the h—month period ending in period ¢. To summarize
the outcome from the cross-section of 247 time series regressions, Table 3 reports
the proportion of regression coefficients that are significant at the 5% critical level
as well as the median values of the regression coefficients. Since we have no in-
formation on the funds’ actual portfolio adjustment horizon, we present short-run
results based on returns over the most recent month (h = 1) as well as longer-term
results that use cumulated returns over the most recent six-month period (h = 6).

The Brennan-Cao model predicts positive coefficients on own-market returns
and negative coefficients on returns in other markets. This pattern emerges from
Table 3 in the case of a one-month horizon. With the exception of cash flows into
North America, the highest proportion of positive and significant return coefficients
in the multiple regression model (8) relate to own-market returns (Panel A) and the
median value of these coefficient estimates is positive for each market (Panel C).
In contrast, cross-market return coefficients are generally negative. In the simpler
model (9), the proportion of positive and significant regression coefficients exceeds
the proportion of negative coeflicients for each region (Panel B).

The very large proportion of funds with a significantly negative intercept term in
the North American net cash flow regressions and a negative coefficient on returns
in the single regression model for this region (Panel D) again indicate that UK pen-
sion funds scaled down their North American equity investments well beyond what
would have resulted if investors simply revised their future return estimates based
on current returns as assumed by the information updating story of Brennan and
Cao. The other regressions indicate that investors systematically raise their hold-
ings of foreign assets (in excess of that due to passive rebalancing) in regions that
have experienced above-average returns, while they scale back their investments in
regions with below-average returns. In addition, a large proportion of funds reduce
their weight in a particular market whenever returns in other markets rise.

Turning next to the six-month horizon, Panels E-H in Table 3 show very differ-
ent results. The median own-market return coefficient is now large and negative
both for Japan and North America (Panels G and H). In Europe and Asia-Pacific,

there is no longer evidence of significant positive coefficients on own-market returns.
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These findings bear an interesting comparison with the results reported by Bohn
& Tesar (1996) who consider a related decomposition of net purchases into changes
in desired portfolio weights and portfolio rebalancing terms. They find that net
purchases are significantly positively correlated with short-run local capital gains
and excess returns. Rather than selling assets in countries with above-average
returns to rebalance their international portfolios, US investors appear to increase
investments in markets that have recently experienced high relative returns. Our
findings suggest that, although in the very short run our sample of investors tended
to be trend-chasers in foreign markets and a momentum effect thus is important,
over the longer term they appear to behave like 'reverse trend-chasers’, pulling out
of regions whose returns over the previous six months had been relatively high. It is
difficult to explain this behavior in terms of differential information effects between
domestic and foreign investors. Clearly state variables other than past returns are

required to track investors’ expectations of future returns.

D. Portfolio Weights and Time-varying Investment Opportunities

The analysis in the previous section suggests that past returns do not fully explain
UK pension funds’ international asset allocation decisions. In this section, we ad-
dress the issue of whether the dynamics of portfolio changes reflect time variation
in the conditional moments of stock returns in the four regions. To quote Brennan,
Schwartz & Lagnado (1997): ”A sine qua non of tactical asset allocation is time
variation or predictability in expected asset returns” (page 1378). The theory of
mean-variance optimizing investors’ portfolio behavior implies that optimal portfo-
lio weights should reflect the conditional correlation structure of international asset
returns, conditional expected asset returns and a set of hedge factors, c.f. Solnik
(1974), Stulz (1981) and Adler & Dumas (1983). This suggests that UK pension
funds’ decisions may, at least in part, have been driven by time-varying expected
moments of returns.

While there is no consensus on how best to model the conditional moments of
asset returns, there is now strong evidence that the investment opportunity set in
most countries displays considerable time variation, c.f. Harvey (1991), Bekaert &
Hodrick (1992), Campbell & Hamao (1992) and Ferson & Harvey (1993). Return
correlations also appear to increase in bear markets, c.f. Erb, Harvey & Viskanta
(1994), Lin, Engle & Ito (1994) and Longin & Solnik (1995). Some studies suggest

13



that changes in the investment frontier can be permanent. For example, Erb et al.
(1994) report an upward trend in the conditional correlation between UK stock
returns and those of Germany, Italy, France and the US. Studies such as Dumas
& Solnik (1995) and De Santis & Gerard (1998) find that foreign exchange risk is
priced in equilibrium and may vary substantially over time.

We follow the literature, most notably Harvey (1991) and Bohn & Tesar (1996),
and model expected returns in each region as a function of a set of commonly used
state variables. As instruments we use an intercept term, the quality spread or
default premium (Def;) on US bonds computed as the differential yield on Baa
and Aaa rated bonds, the 1-month US T-bill rate (1}**) and the US-UK T-bill spread
(I*s — I*). Finally, we include the local dividend yield in each region (Yield;).
These instruments are very similar to those adopted by Harvey, with the exception
of the T-bill spread between the US and UK markets which is included to reflect
a key information variable from the perspective of UK investors.® All returns are
denominated in Sterling to reflect the objectives of a UK pension fund. Hence the

specification of the conditional mean in our regressions is:

Tjt+1 = Yo; + ”Yleieldjt + ”Yszeft + ’Ysjjtus + 'Y4j(]tus - Ifk) + Mjeg1 (10)

To capture possible time variations in conditional volatilities and covariances,
we model returns in the context of a bivariate generalized ARCH model. Since UK
pension funds hold upwards of 70 percent of their funds in domestic assets and this
component is dominated by UK equities, the contribution of foreign equity holdings
to UK pension funds’ total volatility is determined in part by their own volatility
and in part by their covariance with the UK stock market. Let ry 1 = (7je41 Tukes1)’,
where 7,11 and ry41 are region j and UK returns in month ¢ + 1, respectively.

We follow Bollerslev (1990) and model returns as follows:

ri = I'Zi+m 9,
Okkt = Qgk+ Bromiy + Br1Okkt—1, (11)

Oklit = wkl\/akk,ta'll,ty k,l=j,uk

8Returns and dividend yields were obtained from Morgan Stanley Capital International. The
quality spread is based on data from DRI, the US T-bill rate is from the CRSP tapes, while the
UK T-bill rate is from DataSTREAM.
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where 17,1 = (1,11, Mure11)’ 18 the set of heteroskedastic return innovations defined
as Myy1 = /OkktEke+1, Where €q41 = (€jt+1, Eukt+1) are normal, independent and
identically distributed residuals so that 1, ., ~ N(0,%;). ¥; = [0k, is the condi-
tional covariance matrix and 1, is the conditional correlation coefficient which is
assumed to be constant. Finally Z; = {Yield;,, Def,, I, I} — I**} is a vector of
instruments while I" is a conformable matrix of regression coefficients. This model
generates an estimate of the expected returns and conditional volatility of returns
in each region as well as its conditional covariance with UK returns.

Table 4 reports the outcome from these regressions estimated on data over the
sample 1970:1 to 1997:12. The default premium variable is highly significant with
a positive coefficient in all regions, while the 1-month T-bill rate has a negative and
significant coefficient in all regions. Local dividend yields seem to be important
only for Asia-Pacific. ARCH effects are strong and volatility persistent in Japan,
Asia-Pacific and the UK.

Armed with these measures we next investigate the relation between portfolio
weights and the expected return in each region, the conditional volatility of the
return within the region as well as the region’s conditional covariance with returns
on the UK stock market. This analysis extends the work by Bohn & Tesar (1996)
which focused on conditional means but did not include an estimate of conditional
volatility and covariance. Each of the conditional moments was computed in excess
of the corresponding average 'world ex-UK’ moment computed as a capitalization-
weighted average across the four regions.? We include expected own-market excess
returns rather than the separate expected returns for all markets to reduce the
number of parameters to be estimated.

We do not experiment with different specifications but simply use linear pro-
jections of portfolio weights on first and second conditional moments as an approx-
imation to a relationship between portfolio weights and conditional moments that
could be both more complex and vary over time.'% As a result we may underesti-

mate the predictive power of these moments over portfolio weights. Consistent with

9Let e; be a 4 x 1 vector with a one in the jth row and zeros elsewhere, let p; be the vector of
expected returns for period ¢, and let w; be the vector of world capitalization weights for the four
regions under investigation (rescaled to sum to unity). Then expected excess returns in region j
were computed as p§, = (€] — wi ).

0Notice also that, unlike our data, the stochastic process assumed in the return generating

process in Brennan et al. (1997) assumes constant volatility.
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theoretical models of intertemporal asset allocation (e.g. Brennan et. al (1997)),
we use portfolio weights as dependent variables. For each fund and each region we
estimated a set of time-series regressions:
- ~1/2 ~1/2
Wijt = Q5 + BiPje + ﬁQijUjg/',t + 53@%4}:,:: + €ijt, (12)
1/2

Jgt
return volatility and 3%@ is the conditional covariance with UK equity returns,

where pj; is the expected excess return in region j, while 7;;; is the conditional
all estimated from (11). These moments are based on information at time ¢ — 1
and hence are known by the time the fund decides on wjq.

Table 5 summarizes the empirical results. Panel A projects portfolio weights
onto expected returns. More than 90 percent of all funds generated a positive
coefficent on expected returns in North America and Europe, while only 29 percent
did so for Japan and none for Asia-Pacific. The result for Asia-Pacific may initially
seem puzzling, but is related to the importance of the dividend yield in the bivariate
GARCH model for this region and its behavior during the Asian crisis of 1997.
During 1997, Asian stock prices plummeted and the dividend yield rose sharply:
the outcome was both a sharp fall in the Asia-Pacific portfolio weight and an
increase in expected returns. Most remarkable perhaps is the fact that 94 and 80
percent of the expected return coefficients are statistically significant and positive
for North America and Europe, respectively. Since these two regions account for
around 75 percent of the total foreign equity holdings of our sample of pension
funds, we can conclude that expected return variation is a significant determining
factor of the international asset allocation of the vast majority of funds.

We next included the conditional own-market volatility as a regressor in the
portfolio weight equation. Panel B shows that the vast majority of funds - in
excess of 92 percent in all regions - generated a negative coefficient on volatility,
indicating that the funds decreased their allocation towards regions whose volatility
was expected to go up. Between 6 percent (Europe) and 82 percent (Japan) of the
volatility coefficients were negative and statistically significant.

Panel C reports the outcome from using expected returns and conditional co-
variance with UK stock returns as regressors. Conditional covariances seem rela-
tively less important than own-market volatility with one important exception: in
the case of European equity weights, 99.6 percent of the funds produced a negative

coefficient on the conditional covariance. For 94 percent of the funds this regressor
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was statistically significant. Furthermore, the median R? of the portfolio weight
regression doubles for the European portfolio weight regressions when conditional
covariance is added to expected returns as a regressor.'!''? For completeness, Panel
D shows the results from regressions that include all three explanatory variables.
The sign of the separate coefficients on the volatility and covariance are now diffi-
cult to interpret since the two series are driven by a common component and hence
strongly correlated.

To summarize the importance to the evolution in portfolio weights of the time
variation in conditionally expected returns, volatilities and covariances, Figure 3
shows the cross-sectional distribution of R? values from these regressions performed
for each fund. The R? values are high in all four regions with medians of 0.59 in
North America, 0.70 in Asia, 0.48 in Japan and 0.29 in Europe.?

Once again it is interesting to compare these findings with the results in Bohn &
Tesar (1996). In regressions of net purchases of foreign equity on predicted excess
returns in a cross-section of countries, Bohn and Tesar found that expected excess
returns were statistically significant and positively correlated with net purchases in
roughly a third of the countries they examined. It is difficult to compare directly
their findings on aggregate flows with our results on individual funds since they

do not report R? statistics and also do not include time-varying second moments.

Tn a panel analysis of equity flows, Portes & Rey (1999) find that equity flows between pairs
of countries do not seem to be determined by the correlation between equity returns in the two
countries, while volatility of returns in the two markets does matter. Our findings suggest that
conditional covariances between returns in the host and foreign country do influence portfolio
holdings. The difference between these findings may be explained by the use of time-varying

conditional moments.
12\We also estimated a specification that included the conditional covariance with the world

index instead of the conditional covariance with UK stock returns. However, we found that the
world covariance did not possess the same predictive power over portfolio weights as the UK

covariance.
13Brennan & Cao (1997) conclude that their model based on lagged returns is able to explain

only a small portion of the variance of international equity flows” (page 1876). To explore
the relative importance to portfolio weights of time variations in expected returns and second
moments relative to past returns, we also estimated regressions that include the most recent
returns (namely eqn. (12) with lagged returns added). The median R? increased only marginally
from between 0.00 to 0.02 for the four regions, thereby suggesting that time-varying conditional
moments, rather than lagged returns, are more important for explaining individual funds’ asset

allocation decisions.
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Nevertheless, the fact that expected returns matter to almost all funds in at least
one market (North America) suggests that time-varying expected moments may be
more important at the level of individual institutional investors’ asset allocation

decisions than in the aggregate.

IV. Returns from International Market Timing
A. Unconditional Return Performance

To assess the performance of the funds in its stable, WM uses a range of value-
weighted asset-class benchmarks. As external benchmarks it employs Financial
Times/Standard & Poor indices, all of which assume that income is reinvested
(gross of tax). However, the choice of external index to represent the benchmark
returns is far from obvious: Kang & Stulz (1997), for example, show that foreign
investors’ holdings of Japanese equities are concentrated in the largest firms.

Figure 4 plots time series of monthly returns on the value-weighted portfolio
of funds included in our sample. Also shown in the figure are returns on the
corresponding FT/S&P indices. The pairs of return series are clearly strongly
correlated. This impression is confirmed by the sample correlations reported in
the last row of Table 6. Estimated time-series correlations between the FT/S&P
indices and the returns on the value-weighted portfolio of pension funds exceed
0.97 and are as high as 0.99. In light of these high correlations, we do not consider
alternative candidates for benchmark returns.

Table 6 also reveals large variations across markets in the individual funds’ mean
returns and volatilities relative to the external indices. First consider the mean
returns. For Japan, the value-weighted sample mean return was 2.85 percent over
the period, while the corresponding FT /S&P index paid an average of -0.73 percent

per annum.'* However, this region is the only one in which a typical UK pension

14The apparent exceptional outperformance in the Japanese stock market can be explained as
follows. Although there are no legal constraints on foreign holdings in Japanese bank stocks,
UK pension funds were underweight in the Japanese banking sector as a result of the small
percentage of this sector’s stock available for public purchase (a consequence of the high degree
of cross-holdings in Japanese banking sector equities). This matters because Japanese banks
paid exceptionally low returns over the sample period. In a two-factor regression of the funds’
excess returns in Japan on the Japanese stock market index and the banking sector index, only

0.4 percent of funds had significantly positive Jensen alpha estimates. The results may also be
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fund earned a higher mean return than the benchmark index. In the other regions,
the pension funds underperformed the FT/S&P index on a raw return basis by an
average of 0.43 (North America), 0.50 (Europe) and 2.06 (Asia-Pacific) percentage
points per annum.'® For the total international equity portfolio, UK pension funds
underperformed by 0.70 percentage points per annum an index formed by weighting
the four regions’ FT/S&P returns by their international market shares: only 13
percent of the funds outperformed the passive world market portfolio.

Figure 5 presents histograms of the individual funds’ annualized mean re-
turns. In line with the clusters found in the cross-sectional distribution of portfolio
weights, the cross-sectional distribution of mean return performance in Japan is
bimodal with clusters of funds centered around 1 and 5 percent per annum. A
similar bimodality is observed for Asia-Pacific, although not for North America
or Europe. Such differences can only reflect disparities in choice of assets within
particular markets. Hence funds differ not only in their strategic asset allocation
towards major international regions, as shown in Figure 2, but also in their choice

of equities within each region.

B. Conditional Market Timing Tests

To test whether UK pension funds possess market timing skills after controlling
for public information, we ran a battery of tests inspired by Graham & Harvey
(1996). Their regressions were designed to measure the market timing skills of
newsletters recommending stocks versus cash and hence assume the existence of
a single risky asset. Since we consider the allocation between four risky assets,
we have to modify these measures. Initially we regress returns in each region in
excess of the World (ex-UK) return, p;; 1 = 7ji41 — rwit1, on the previous period’s
portfolio weight change and the vector of instruments. Excess returns relative to

the average foreign market are used in the regression since return-maximizing funds

explained by the fact, documented by Kang and Stulz (1997), that foreigners in the Japanese
stock market tend to hold the equities of large firms. During the 1990s, large Japanese firms paid
higher returns than small firms. When we controlled for a capitalization factor, once again we

found that only 0.6 percent of the funds generated statistically significant outperformance.
5These differences show up clearly in the proportion of funds that outperformed the indices on

a raw return basis: 97 percent of funds outperformed the index in Japanese equities, while only
20, 21 and 9 percent of the funds outperformed the FT/S&P indices in North America, Europe

and Asia-Pacific, respectively.
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ought to increase allocations to regions with above-average foreign asset returns:

Pjty1 = Cj + /Blewjt + 6;'Zt + €jty1- (13)

This regression tests whether funds successfully change their portfolio weights
in anticipation of future relative returns in the various markets, after controlling
for the publicly known state variables, Z;, listed in Section 3. Market timing skills
should show up in the form of a positive coefficient estimate, Blj'

Panel A of Table 7 shows that on this measure there is some evidence that UK
investors possessed market timing skills: the median estimate of ;;, computed
across individual funds, is positive for three out of four regions, the exception not
surprisingly being North America. Furthermore, the percentage of funds with posi-
tive estimates of market timing skills is very high in Japan (91 percent of all funds),
Asia (89 percent) and relatively high in Europe (61 percent). In contrast, only 30
percent of funds obtained a positive market timing coefficient for North Amer-
ica. However, the percentage of funds with estimates of (3, that are statistically
significant and positive at the 5% level is quite low (below 6 percent in all regions).

In the presence of multiple risky assets, it is possible that investors do not simply
increase their allocation towards the asset with the highest return and instead
choose the asset with the highest expected return per unit of risk. We investigated
this possibility by normalizing the future returns either by the ez-ante expected

own-market volatility (8;]/3 +1) or by the conditional covariance with returns on

UK stocks (G%it +1), both obtained from the bivariate GARCH model (11). The
results, reported in Panels B and C of Table 7, do not change very much, suggesting
that the evidence on market timing is robust in the presence of time-varying risk.

We next conducted a Merton-style market timing regression based on indicator
functions for the sign of future returns. Let Iy,  >0p be an indicator function for
the event that future realized excess returns in region j relative to the world market
average is positive or zero, while Iy, . <o} is an indicator for the situation where

future excess returns are negative. We estimated regressions

ijt = ﬁlj[{ﬁthZO} + ﬁ2j1{91t+1<0} + Eji- (14)

A measure of market timing skills, proposed in this context by Graham &
Harvey (1996), is whether 3,; > 0, in which case the asset allocation to markets

with positive future excess returns is increased and $;; < 0, in which case the
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allocation to markets with negative future excess returns is decreased. Panel A of
Table 8 shows that over 90% of all funds generated positive estimates of 3,; for
Japan, Europe and Asia; again the exception was North America for which only
eight percent of funds obtained a positive estimate of 3,;. Likewise, there is strong
evidence that the funds successfully timed periods with negative excess returns, the
proportion of negative coefficient estimates of (,; ranging from 65 to 99 percent.

These regressions have to be interpreted with caution, however. For instance,
the large percentage of funds generating a negative estimate of 3,; for North Amer-
ica is likely to reflect the long-run strategic asset allocation decision of the funds
to pull out of North America. This is different from tactical asset allocation skills
as reflected in the ability to successfully switch in and out of markets in the short
run according to the anticipated sign of future returns. A test of the tactical as-
set allocation skills based on the independence between the sign of the portfolio
weight change and the sign of future returns, was proposed by Henriksson & Mer-
ton (1981) and generalized to account for sampling variation in the estimated ’hit
rate’ by Pesaran & Timmermann (1992). We report the outcome of this test in
Panel B of Table 8. When applied to the four regions, we find very weak evidence
of market timing skills. Only for Europe did more than 5 percent of the funds
generate a positive and significant value for this test statistic.

Equation (14) is also subject to the criticism that any market timing skills re-
flected in the funds’ portfolio weight changes might simply reflect publicly available
information. To see if the funds possessed market timing skills over and above that
contained in public information, we follow Graham & Harvey (1996) and regress
the current portfolio weight change on indicators for the sign of the unanticipated
future return component, p%,,; = p;; 11— p5 41, as well as the anticipated part, pf;, 4,

computed from the regression of excess returns (11) on the lagged instruments:!®

Awje = BrLipn, >0y + Bojlipn, <oy + Bailipe,, >0 + Eits (15)

If funds can predict the part of future differential returns unaccounted for by current
public information, 3;; should be positive and ,; should be negative.

Table 9 shows very little evidence of extra-market timing skills. While 80 and

16We do not include a fourth indicator I (06,1 <0} since in our application the pair of indicator
functions I{p}LH]ZO} and I{p%+l<0} always sum to unity. Adding both I{ij]ZO} and I{p;t+1 <0}

would hence make the regression perfectly collinear.
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92 percent of the funds generated positive estimates of 3;; for Japan and Asia-
Pacific, only 0 and 2 percent of the funds did so for North America and Europe,
respectively. Even weaker evidence emerges for the market timing skills in down
markets. Here there is only evidence of market timing skills in North America
(95 percent) but negative evidence for Japan (15 percent), Europe (2 percent) and
Asia (5 percent). Furthermore, some of the market timing ability shown in Table 8
appears to reflect publicly available information as evidenced by the many positive
estimates of (3; for Japan and Europe.'”

Finally, we tested whether the funds correctly increase their portfolio weights
the most for the region whose return next period is highest, or conversely whether
they correctly decrease their weights the most for the region with the smallest future
return. We conducted this test using a simple x?—test based on the diagonal cells in
the 4x4 contingency table matching realized returns, r;.,1, against weight changes,
Awjy, in each of the four regions. We found that, using a 5% critical level, no fund
showed ability to consistently anticipate the market with the highest return, while
only one out of 247 funds seemed able to anticipate which market would pay the
lowest return.

The evidence so far suggests that there is only very weak evidence of genuine
market timing skills. However, it also suggests that UK pension funds may simply
have followed the predictions from standard models of expected returns in revising
their portfolio weights. To measure the total returns from the extra-market timing
activities, we compute for each region the return from the part of the portfolio
weights that is orthgonal to time-varying moments, Wiy = Wijt — Wijt, where @, is
the projection of w;;; on the conditional mean, variance and covariance from equa-
tion (12), rescaled to sum to unity. For each fund (7) the wjj, sum to zero (across j)
and these weights therefore represent a zero-investment portfolio. Summing across
regions gives a measure of the total return to the zero-investment portfolio that

tracks extra-market timing skills:

1"We also applied the Henriksson-Merton test to the relationship between the sign of the port-
folio weight change and the unexpected future excess return. Compared with the results for the
total future excess returns, the results, which are shown in Panel C of Table 8, are even weaker.
Only 2, 0, 4 and 2 percent of the funds generated a significant value of this market timing test in

the four regional markets.
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> Wit (16)
=1

The median of the time-series average of this measure is -0.39 percent per
annum. Figure 6 provides a histogram of the statistic, demonstrating that there are
two clusters of funds, one with a mean return from extra-market timing of around
-0.90 percent per year, and another with mean returns of around -0.4 percent per
year. These reflect the clusters in regional portfolio weights and raw performance
that we reported earlier. Only 18 out of 247 or seven percent of the funds generated
positive mean returns from extra-market timing. None of these time-series means

was individually statistically significant, however.

V. Conclusion

Several new insights into institutional investors’ behavior and performance in for-
eign equity markets have resulted from this study. Most of the existing literature
has attempted to model international investment flows in terms of past returns and
we find evidence of short-run return chasing. However, we also find that return
chasing does not appear to be a significant determinant of our sample of institu-
tional investors’ longer-term strategic asset allocation decisions. Instead we find
that portfolio weights are much more highly correlated with time-varying expected
returns, volatilities and conditional covariances with domestic equity returns.

We decomposed the investors’ market timing activity into two parts: that due
to time-varying moments and that due to extra-market timing. The decision by
UK pension funds to withdraw from North America and increase their allocation
towards Europe appears to reflect the time-series of expected returns in these mar-
kets in excess of expected returns in other foreign markets. Since the ex post
realized returns in the North American market were very high during the sample,
a Bayesian learning model of the kind advanced by Brennan and Cao (1997) cannot
be used to explain this strategy.

Our findings should be seen in the light of Barry Riley’s comments in the
Financial Times of 16 December 1997: "It is worth setting out once again why
London’s global managers have been so sceptical of Wall Street in the 1990s. But
more fundamentally, what 1997 has shown so clearly, not just in the US, is that

when value managers lose control of their markets they can flounder for extended
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periods. Investor attitudes were formed in the 1980s when the US stock market was
the worst performing of the major global markets. The US was written off by many
foreigners as slow-growing and inefficient, albeit with an interesting technology
sector.” Taken at face value, these comments support the argument that by not
holding the global weight in the US stock market, UK pension funds’ market timing
activity cost them an average of 3 per cent per annum. However, we show that
when we orthogonalize portfolio movements with respect to time-varying moments,
the extra-market timing performance was -0.4 per cent per annum. There is still
a loss from international market timing, but it is much lower than unconditional

estimates indicate.
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Figure 1: UK pension funds’ portfolio weights and global market weights
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Figure 2: Histogram of individual funds’ average portfolio weights

30

26

22

18

14

50

46

42

38

weights

weights



= ==
—
= 5 e
— === S
——
=
—_— _—————-——
___________________________________
I ~
- —_———————————_—_—— s
| _
I —
e —
= s =
S = o =
< - =
g g#m 8 noo
< = R _—
< — L =
ol || ‘o L
s 5 < [—
= —
.O @]
—
L ————
—
A /I
==C) EG
=
- _ = o
= o = O
& -
. . . . . . . . . . . . . . .
8 9L ¥L Zb O 8 9 ¥ T 0 9L ¥ T 0l 8 9 4 4 0
Aausnbauy Aousnbauy
S —
- _-—
—
— —
— —
_ =
e — ————
| _—
| ﬁv‘
[— o
o e
I —) I ———————————
— I ——
I —
c E— v =
2 =« o o — )\
o B==lc X 5 [
- =E [ I
—
— —
— 1)
J e
— -
— o
pr— —
[
——
.
e — O\
—c I
I
——
;= e—
— O
m -
= o —
. . . . . . . . . . .
4 oL 8 E] ¥ 4 o L 9 S 4 a 4 i 0

Kauanbauy Aouanbauy

29

Figure 3: Histogram of R? from regressions of portfolio weights on conditional
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f returns on FT/SP indices and on UK pension funds
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Figure 5: Histogram of individual funds’ mean returns in four regional markets
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Figure 6: Cross-sectional distribution of mean returns from extra-market timing
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