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any active managers use state-of-the-

art statistical models to forecast asset

returns. Some have implemented

variance forecasting models. Less

effort, however, has been devoted to modeling

correlations. The focus of this article is on time-

varying international correlations: how correlation is

affected by the state of the economy. We offer some

insights into the construction of correlation forecast-

ing models, and assess whether the hedging abilities

of international capital markets for U.S. investors are
undergoing change.

The most common correlation measure is the

so-called unconditional correlation coefficient,

which is often estimated using a sixty~-month rolling
window. The reason this is called “unconditional” * '
correlation is that no information is used other than

the past sixty return observations. Indeed, each of
the sixty observations is equally weighted, implying
that no single observation should carry more weight
than any other. In other worlds, this correlation
measure is not “conditioned” on any other factors.*
There are a number of modifications possible
for this measure. Since October 1994, when J.P.
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Morgan made its RiskMetrics tools available,
investors have had on-line access to over 53,000
international correlations. This correlation measure,
however, is only a slight modification of the uncondi-
tional correlation. Instead of equally weighting the
past sixty observations, the RiskMetrics system uses
an exponentially weighted moving average with a
damping factor of 0.90. This forces the most recent
observations to command the highest weights. The
first observation is multiplied by 0.90, the second by
0.81, etc., and the weighted observations are summed

. (and divided by the sum of the multiplicative factors).

The ].P. Morgan system follows the intuition

. 'that more recent data should be important for
_expectations about the future. This is probably true,
“but it is not always true.

Our intuition suggests that correlation should
be dependent on the state of the market and the state
of the economy in general. Correlations are likely
different in up markets than in down markets.
Correlations may also differ across the different stages
of the business cycle. Our empirical results support
these conjectures. The message of our research is
that a simple weighting of past observations (either
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equal weighting or exponential weighting) will not
capture the impact of the business cycle.

STATE OF THE MARKET

There is evidence that stock return variances
and correlations behave differently in up markets and
in down markets. This idea, which can be traced to
Sharpe [1981], is developed in an asset allocation
context by Harlow [1989] and Harlow and Rao
[1991]. Erb, Harvey, and Viskanta [1994] present
evidence that correlations are different in up and
down markets for the Group of Seven (G-7) coun-
tries. We call this analysis “semicorrelation.”

Some of the sharpest evidence of this
phenomenon surfaced during the stock market crash
of October 1987. International markets moved more
closely together in October 1987 than would have
been predicted by a weighted average of past obser-
vations (see Roll [1988]). Erb, Harvey, and Viskanta
[1994] find that a more general phenomena exists.
Even excluding the crash observation, there are
dramatic differences in correlations among the G-7
countries in up and down markets.

We expand this analysis in a number of ways.
First, we move beyond the G-7 countries to consider
twenty-four equity markets followed by Morgan
Stanley Capital International (MSCI), twenty equity
markets followed by the International Finance
Corporation (IFC) of the World Bank, and nine
fixed-income markets followed by Salomon Broth-
ers. There are a total of forty-one countries in our
sample (both MSCI and IFC track Greece, Portugal,
and Malaysia). All the analysis is conducted in terms
of US. returns. These are returns that are attainable
by a U.S. investor who chooses not to hedge the
foreign currency component of the return. The
earliest available data begin in January 1970; the
sample ends in September 1994.

We also track twenty-one countries’ hedged
returns. These returns are available only for the
MSCI countries, where forward markets are readily
available and liquid. The MSCI hedged return is
calculated by executing a one-month forward sale on
the principal amount invested at the end of each
month. The hedged return will differ from the local
currency return because 1) interest rates are different
in different countries, and 2) there is no attempt to
hedge the unknown capital appreciation/deprecia-
tion component in the forward transaction. The
hedged equity returns are available from January
1988 through September 1994,
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We also include a sample of international
fixed-income instruments from Salomon Brothers.
These bonds, available for nine countries, in each
country represent a portfolio of intermediate-matu-
rity government bonds. The data begin in April
1978 for all countries except Australia, where the
series begins in November 1984, We study both
hedged and unhedged returns. The hedged returns
are constructed with one month forward rates from
Barclays Bank. For seven of the nine countries, the
data begin in January 1984. For Australia and Cana-
da, the hedged data are available from January 1985.

The second distinguishing feature of our
work is that we consider all the asset return
moments: expected returns, variances, correlations,
and covariances. Indeed, the up-market/down-
market dichotomy is best known in the context of
volatility. The most popular explanation, leverage, is
proposed in Black [1976]. When the stock market
moves down, the firm’s market value drops, making
it more risky.

When the equity value moves down, the debt-
to-equity ratio must increase by definition. As a result,
the firm becomes more risky (higher probability of
bankruptcy), and the variance should increase. This
theory applies to more than variance. Hamada [1972]
links the debt/equity ratio to the firm’s beta coeffi-
cient. Given that the beta is the ratio of covariance
with the market to the variance of the market, and
holding the market variance constant, a drop in the
market must cause the covariance to increase. Indeed,
even if we allow for an increase in the market vari-
ance, it works the wrong way on the beta (an increase
in the denominator will decrease beta). Hence, there
should be differential covariances in up and down
markets according to the leverage explanation.

Expected Returns

Panel A of Exhibit 1 details returns, vari-
ances, covariances, and correlations in up and down
U.S. markets for the MSCI sample. Consider the
countries that do not overlap with the IFC sample.
Returns range from 8.4% (Finland) to 27.9% (Hong
Kong) for the full sample. When we sample returns
by up markets and down markets in the U.S., howev-
er, an interesting picture emerges.

First, consider the U.S. The average annual-
ized down market return is —35.9%. Of course, it is
unlikely that any annual return would be this low,
because it is highly improbable that there would be
twelve consecutive months of losses. The up-market
annualized return is 45.0%.

FaLL 1995



14 0000’7  8¥68°0  ObOL 68°SE— €LL 00001  ¥188°0 1€01  96%¥ L6T 00001 0166't  8¥'SI VAR ‘S’ 0L-uef
o€ €86€°0 L9950 96FC E€Ib— 1§ €P9TO  LS9V0 €957 0€°¢€ 18 ¥6TT0 €€8S0  STST $S°0 eSmiog gg-ue(
o€ 98150  9ISL0  €¥'ST €6F— 1S €0S1'0  ¥FETO 69CC  1STH 18 108€°0 8/€60  0S¥T ¥6+2 wskee gg-ue[
o€ €99Z°0  11€60  ¥T19 LSS 15 €920 18190 ¥$TE 09 18 900 TEITO  1S'SH AR 74 309215) gg-uef
€860  OVLL'O  L9¥%T LO'11— 0SCZ0  9KOK0 <A ) 66450 IZEIT 0E¥T 85¥1 o8eroay
Z4 IS6V°0  S€L60 96CC  18°L1— €L L98€°0  80S8°0 vL'ST  T8'8E L6T 9¢0S°0 TSL9'1  [8°'ST 81'S1 N oL-wef
1Z4) 69vS0  8¥68°0 CO6L €6'11—  €L1 89870  69¢¥0 €8'L1  S8TE L6T TL6V0 S6€T1 6§61 ST¥1 puUBpEazILMG O/ ~uef
174! 866€°0  80S.0  ¥8'1T ¥S6—  €LI 0L1Z0  066€0 81T TESE L6T L66E°0 ¥8SI'T ¥STT 6591 uspamg 0/-uef
1741 901€°0  86€90 S6€T POS— €Ll SELL0 $0TEO 1917 95712 L62 SLITO 69180  06TC SH01 uredg o/ -uef
1Z4 9bZS'0  80ZE1  8T6T 1T9l— €Ll S8ST°0  €Cv90 L06T  80°9% L6T 6€SY°0 TOLLT SP0E L0°0T az0deduig o/ -uef
74 TELEO  6SL6'0  IPOE  SLLI— €Ll 8LTE0 61990 S8°€T 196§ L6T 9LEV°0 91481 €6[T 16°S1 LemaoN 0z-uef
0¢ 911’0  ¥T6TO  ¥THT 69TT— 1S 0Z€00— OLSO0—  88'ST  SE€LT 18 0€€2°0 ¥Z19°0  60°9¢ 788 puEEs7 moN] gg-uef
Z4 0SLS°0  ¥0L8'0  09°LL [£T1— €L1 6190 62050 9791  TL9E L6T 8995°0 89Z¢’l 0TS} €291 spuepayioN OL-uef
+21 PLITO 16950  S8'€T TEO €Ll S€600  SSL10 61T S61€ L6T 68520 LILL0 81°€T .81 uede( o/-uef
1Z4] €650  LLEY0 098 TLT- €Ll 8SP1'0  €LIEO 9'sc 6781 L6T 8012°0 867L0  €6°9C LL'6 Apear oz-uef
0 €OLP'0 60050 THIT 06°€l— 1S 0LLEOD  TE090 82€T  ¥6'6C 18 STHY'0 €8€0°'T  0§£°€C oL€l puepe1] gg-uef
¥zl 6TVS0  SOOV'1  6vLy €8'¢— €Ll 1€€1°0  SISEO SS€E 6505 L6T 996Z°0 00SS'T  ¥9°0F (8T Buoy] Suol o/ -ue[
¥21 1€9v°0  $228°0  S90T L69— . €L1 63600 1110 ¥T0T  8LLT L6T T0PE0 ¥L160  L6'OT LTET Aueunasy g/-uef
¥Z1 T99E0  T9SL0  10¥T ST8I- €Ll SCHT0  8LSHO 002  L9LE L6T 62EP0 09%S'1  BI¥T A% A1 souex] g/-uef
0€ L9610 V0SSO L¥6T  L9LI— 1S (2900  OL0L0 ¥8YT  YLET 18 £E€ETO 99€9°0  01°[C ov'g puepuL] gg-uef
¥zl 1€I€0  $S8F0 €081 S¥I— €1 L6810  ¥8IE€0 961 692 L6T $80€°0 T89L0  9¢°61 LLPL srewus( of-uef
LA §SS5°0  6/¥8°0 SLLL 1T8T— €Ll 96950  89SL°0 SS'S1 TL8E L6T 0869°0 680L'1  ¥0°61 8L°01 epeUR)) O/-UE|
1Z4! €6/€°0  SSS9°0  60°0C 86F— €Ll L61€0 10050 €81 vTIg L6C LLIFO 9650't  €L761 1191 unidppg o/-uef
74} 11920 #9250  Pb€T €16 €Ll 79000  LOI0O 10T €LL1 L6T 8¢T1°0 ¥CPE0  8S1T Yivl wmsny oL-uef
$Z1 S98b'0  182T1  S€6T LLOT—  €L1 90820  ¥6ZS0 80CC  98°SE L6T $99%°0 p6S’T 8S°9C 7Tl Bifensny o/-uef
Tl yO6Y°0  68SL°0  66°LL L6~ €Ll LSI€0 18140 6b'Sl Ol'lE L6T SS61°0 ISIT'T SS°LY SOPL SN2 pEoM OL-uEf
¥Z1 LSLP'O - LITL0  ¥9°L1 8T8— €Ll 0€8T0  908€°0 vLSL TTOE L6T 89v°0 98F0'1 T LI SIb1 v oL-uef
¥l 01SL0 6180 69TL 88CT~ L1 8€69°0 6590 VIl 90LE L6T £528°0 9PS' T SSHI €021 pro 0L-uef
sumyoy Anbg [DSW padpayun v foued
SPUO  UODEPLIOD  (0QIX (%) (%) spuoly uwonepuO)  OOOIX (% (%)  spuow uomERLIOD  OOIX (%) (o8 ueg

.wO .OZ OU§ﬂ>OU Qm Euﬂaod ..*0 .OZ OUEN«H«>OU QW E—,_UOMH .wO .OZ UUCWCN\rOU .Qm :.HSHOMM

~N=E< —d:ﬂﬁ< ﬂNSEC&\ MN:EA\ ﬁwﬂﬁé —.NSCC<

19IB]A] UMO(] yaqrey dny spdures smug

SLEAVIA NAO(] ANV d[) "S) NI SNOLLVITTIO)) ANV ‘SALLITLLVIOA ‘SNYNLAY 1aSSY

1 LIGIHXH

THE JOURNAL OF INVESTING 3

FALL 1995



80810  [STBO0 SESP 6Z¥C S680°0  9L¥T0 06'8¢  8¥0E 96110 16€50  88'Ip AN 14 sderony
06 1991'0— S6€S0— LTS8E 6ZC s€l < LPEO'0  S160°0 Prze oL ST ¥€200 10010 Z6¥vE €Syl amqequny 9/ -uef
zr 8VC1'0— €0T9°0~ 8Ly 808  SL LYSO0 P60 LO9%  +T81 L1 26500  S0SE0~ 859 9¢°ST TPNZIUSA gg-iref
¥e ¥ZT0  €I86'F L6008 8ES6 6§ €160°0 9880 8869 TI'vl €6 ¥100°0 €100 9SHL €8¢ &sxing, sg-uef
06 ICEE0  T€€8'0  6b6T LEOT  SEl 100 61€0°0 'S 806 Y44 L6S1°0 8690 80°LT 65°SC puepey |, 9/ -uef
Tr 0S€€0  0860C +¥209 066  SL 6L10°0  €5900 €Ly 1ley LYT SSP10 1€96'0  11°TS LE'SE uemIe], Gg-uef
8¢ T9EC0  6L86'1  ¥T'SS €80 99 0/8C0  €¥.80 86¢  ¥SSE ¥01 6STC0 1€PE' L 08'Sh 78°€€ [ednuod 98-qa4
v SPIL'0  0SL90  8F6E  Sh¥I SL L8610 - 66¥S0 06'S€  Z¥'S9 LIV S6ST0  6E¥TT  €LLE rANA sourddiyg ¢g-uef
Ty TYT0'0—  06S0°0— 6V'E€T  996C  SL €980°0  €191°0 STYe  9v'6l L LS100~  LLFO'O~ T6'ET ree ueysiyed gg-uef
Az €¥80°0 960 LSS 9TLI SL 29900  09.T°0 80vS  SSH1 L11 1%%0°0 €S8C0 76705 zs'st w03 gg-uef
06 S60F'0 €485 69°Sk  SOb— Sl P2LO0  TLETO LZO0b  THES sze 95870 I2IST  0T'Eh €v'0€E ODIXIIA] 9/ -uEf
Tv LT99°0  9CIOC  €T6C 99'SI- S/ 99210  TO¥FTO T9vZ  9LLE L1l €6¥P 0 89581 [TLT 8581 etskefepy Gg-uef
06 0S91'0  €S0P'0  S6'8T 0T'SI s¢l 6910  +TSHO 98 8CIE sze 29910 6£90  (£1€ S8'pe ©210)] 97 -uef
SL €IP00  TS90'0  8SLI IS8 Tl $690°0 25010 S8'8l  8I'SI 002 69400 LSLVO  (£781 89°CL uepiof g/-qaq
1T 8920  O£6V'0  98°0E  609h— SE €IE00~  £S900— TTOE  L6YE 95 101€°0 0v66'0  LTTE LSV EISOUOPU] (06-q2]
06 €L01'0  TY¥TO  T89T 0TST Sl 1600°0- 80200~  61'8T  LS'Ll szT LEO0'0~  ¥TIOO~ 19°LT 7902 wapuj 9z -uef
06 I€91°0  [SL50 191y 1§56 SEl ZS61°0  6Z850 os  ¥TL STT LEILO 0l6¥'0  €T°S¢ s1'8 252315) 9/ -uef
Ty 18800 - OLIE0  S6'CE  LL¥PS  SL 1IZE0  €LEL°0 0862  S§°9¢ LiL 9880°0 $2S€0  I1€1E 60°€Y uquo[o)) gg-ue|
06 €800  8TTCO  TLSP S6¥E  S¢I €€000 06000 LV'EE  T6'8E sTT 06€0°0 75810 SL8¢ €€ L€ YD 9f-uef
06 6V020  €L66'0  9€°LS  YI€E  SEI 8400  TS8E0 7809  €LSC STt 9¢L0°0 TSES0  $E6S 0L'82 pzeag 9/ -uef
06 80SC'0  LEVLT  v6'8CL LOT6  SEL 84500~ SHPEO~  9TEL  8L'8P YA LLTO0 TLEEO  LT66 0199 eunuadry o -uef
T 16190  $018'1  €i'8C 216 S¢L 08€0°0  T6S0°0 120 zTL8¢ Ll ZsI€0 €L€60  OF'€T 89'1T dwo) D gg-uef

92 $S65°0 19980  €SvC  OF€ €t 66120  01LZ0 Yo'LL  SOTH 69 Zigro 860  LL0T 8L Slqeasaau
dwo) Dy 6g-uef
swmay] &inbg 5 padpayun g pueg
og TLBE0  SEESO LIPT €80 1S 629C0  0TSE0 8r'61  99°6F 18 612+ 0 19960  [TTC LS71€ 331 WH IDSI 8g-ue[
ot TESE0  OVZS0  €09T  €6'S 1S €921°0  TLLIO V0T LP'8E 18 14870 L9S9°0  S6'CT 1#'9C 189019 WH IDSW 8g-ue|
1A 86860 89160 (L0l SO'SE~ €Ll 90660 11880 oL vCSk L6 $566°0 LE66'V  LS°S1 811 00S d29S 0/-ue[
SPUON  UONERIIOD (00X (%) (%) syuow uonepuon  gooIx (%) (%)  sppuop uwonepuol  goprx %) (%) uag

.wO .OZ uuﬂﬁm.-ubavo Qm E-._uud .wO .Oz UUCNfN>OU Qw C.:Svd .wo .OZ OUENﬁN\'OU Qm E_‘Zu/m
~.«=CC< —N==ﬂ< ~.«==2< ?:=:< —d:::< udq_::f\
IIBP umo(g e dn sjdureg amuyg

INNLLNO))

T LIGIHXH

FALL 1995

4 DO WORLD MARKETS STILL SERVE AS A HEDGE?



These statistics are not greatly influenced by
the October 1987 observation. Excluding this
observation, the average negative return is 34.1%
(not reported).

The three graphs of Exhibit 2 present a
histogram of the distribution of U.S. returns in up
and down markets. The medians are consistent with
the arithmetic averages.

What about the other countries? Harvey
[1991] shows that the average correlation between
the U.S. and MSCI markets is 41%. Hence, we
should expect that bad news in the U.S. may also be
associated with bad news in international markets.
The degree of coherence suggested in Exhibit 1,
however, is much greater than one might expect,
given a correlation coeflicient of 41%. All but two
countries, Austria and Japan, have negative returns
when the U.S. return is negative. For Japan, the
return is 0.3% compared to 18.7% in the overall
sample. The effect of U.S. down-market returns is
very evident in Exhibit 3.

Panel B of Exhibit 1 examines the emerging
markets. Harvey [1994] shows that average correla-
tions between the developed markets and the emerg-
ing markets are less than 10%. Consistent with this
low correlation, only three of twenty countries have
negative returns when the U.S. return is negative.
The average return of the twenty IFC countries is
24.3% when the U.S. market is down. Interestingly,
the average returns in all twenty emerging markets
are positive when the U.S. return is positive. The
overall average return is 30.5% in times of positive
U.S. market returns.

The hedged MSCI country returns are exam-
ined in Panel C. These data represent a much shorter
time period (MSCI data begin in January 1988).
Even in this shorter sample, there are some interest-
ing differences. When the U.S. market return is
negative, every MSCI hedged country return is
negative. Similarly, during episodes of positive U.S.
market returns, all Hedged returns are positive. This
suggests that hedging increases the correlation
between U.S. and foreign returns.

Fixed-income returns are presented in Panel
D of Exhibit 1. Cross-sectionally, these returns are
not as volatile as the equity market returns. Average
returns performance ranges from 7.1% in the
Netherlands to 13.4% in Japan. Fixed income
performance is lower during negative U.S. equity
returns in five of nine countries. For example, the
U.S. fixed-income average return is -4.3% when the
equity market is down, and 18.1% when the equity
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market is up. Large differences are also found for
Australia, Canada and the UK. In France, Germany,
Japan, and Switzerland, however, returns are higher
when U.S. markets are down.

The positive performance of the European
fixed-income markets during U.S. equity bear
markets is entirely due to currency fluctuations. In
Panel E, the hedged fixed-income returns are exam-
ined. Now, all nine countries have lower returns
when the U.S. equity market is negative. This rein-
forces the results for the international equity markets
that currency hedging increases correlation.

Volatility

Over the full sample, the volatility of the
MSCI markets ranges from 15.5% (U.S.) to 40.6%
(Hong Kong). The leverage hypothesis suggests that
volatility may be greater in down-markets than in up
markets. There is only limited support for this
hypothesis. World market return volatility is 12.7.%
(11.8% excluding October 1987) in U.S. down
markets compared to 11.1% in U.S. up markets.

The Europe and Far East (EAFE) index has a
slightly wider spread: 17.6% (17.2% excluding Octo-
ber 1987) in negative return markets, and 15.7% in
positive U.S. markets. In addition, sixteen of the
twenty-one markets have higher volatilities in down
markets (13 of 21 excluding October 1987). This
differential is displayed in Exhibit 4. Interestingly,
there is little difference in the U.S. volatility in up
and down markets.

There is more evidence that volatility is high-
er in emerging markets when the U.S. market is
down. The composite IFC index has 28.1% (24.6%
excluding October 1987) volatility when the U.S.
market is down and 20.2% volatility when the
market is up. The volatility is measured over the
January 1986 to September 1994 period.

A similar pattern is detected in the IFC
investable index, with 24.5% (24.5% excluding Octo-
ber 1987) volatility compared to 17.0% in down and
up U.S. markets, respectively, measured from January
1988. Thirteen of the twenty (fifteen of twenty
excluding October 1987) emerging markets have
higher volatility when U.S. markets are down.

With the hedged equity returns in Panel C,
the volatility difference is not as sharp. Only thirteen
of the twenty-one MSCI markets have higher
volatility when the U.S. is down. Many of these
markets have just a trivial difference in volatility.
However, the average volatility in down markets is
20.6% while the volatility in up markets is 18.4%.
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EXHIBIT 2A

DISTRIBUTION OF MONTHLY EQUITY
RETURNS — MONTHLY TOTAL RETURNS:
MSCI U.S. JANUARY 1970-SEPTEMBER 1994
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down markets is not nearly as large as the differential
returns performance.

Correlations and Covariances

The most interesting results in Exhibit 1
involve the correlations and covariances of world
asset returns. Consistent with the results in Erb,
Harvey, and Viskanta [1994], correlations are much
higher when the U.S. market is down than when the
U.S. market is up. (See Exhibit 5.) The MSCI world
index excluding the U.S. has 49.0% correlation with
the U.S. in down markets and 31.6% correlation in
up markets. Although the October 1987 observation
contributes to this difference, it is not the sole cause.
When that observation is excluded, the correlation

EXHIBIT 2B

Di1sTRIBUTION OF NEGATIVE MONTHLY
EQuIiTY RETURNS — MONTHLY TOTAL
REeTURNS: MSCI U.S.

JANUARY 1970-SEPTEMBER 1994
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EXHIBIT 2C

DISTRIBUTION OF POSITIVE MONTHLY
EQuITY RETURNS — MONTHLY TOTAL
ReTURNS: MSCI U.S.

JANUARY 1970-SEPTEMBER 1994

Number of Observations
— — N Ny
(=4 o o o

w

L=

in down markets is 44.2%.

Most importantly, volatility differences are
not causing the variation in correlation. Because
volatility is generally higher in down markets, this
reduces correlation in down markets. Hence, addi-
tional insight can be gained into the comovement
of the asset returns by examining the covariances.
Both the World ex U.S. and EAFE covariances are
roughly double in times of down U.S. equity
returns. (See Exhibit 6.)

Similar, although less dramatic, differences are
found among the emerging markets. In fourteen of
twenty countries, correlations are higher when the
U.S. market is negative, but these down-market
correlations are still quite small compared to devel-

EXHIBIT 3
CoOUNTRY EQUITY RETURNS IN
U.S. Up AND DOWN MARKETS
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EXHIBIT 4
COUNTRY VOLATILITY IN
U.S. Up AND DOWN MARKETS
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oped market correlations. The average correlation in
down markets is only 18.1%. In up markets, the
average correlation is 9.0%.

Hedging increases the correlation between
US. returns and foreign returns. For example, the
correlation between the U.S. equity market return
and the unhedged German return is 34.0% (and
34.0% from January 1988). With a currency hedge,
the correlation increases to 43.0% (sample begins
January 1988). Similarly for Japan, the correlation
with the unhedged return is 25.9% (25.2% from
January 1988). This increases to 35.6% with a
currency hedge.

There is a much sharper difference between
hedged correlations in up and down U.S. equity
markets. When the U.S. market is down, the average
hedged correlation is 44.1%. When the U.S. market
is up, the average correlation is only 13.8%. Because

EXHIBIT 5
CoUNTRY CORRELATION WITH U.S. EQUITY
RETURNS IN U.S. Up AND DOWN MARKETS
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EXHIBIT 6
CouUNTRY COVARIANCE WiTH U.S. EQUITY
RETURNS IN U.S. Up AND DOWN MARKETS
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the sample begins in January 1988, these statistics are
not affected by the crash observation.

The fixed-income returns in Panel D contrast
with the equity findings. In down equity markets,
the fixed-income correlations are significantly lower
than in up markets. Interpretation here requires
some caution. The October crash observation has a
significant impact on the correlations (stock and
bond markets moved sharply in opposite directions
on that date). The average correlation in down
markets excluding the U.S. bond market is —4.3%
(8.2% excluding October 1987). In up U.S. markets,
the correlation is 20.0%. In up U.S. equity markets,
the correlation between U.S. equity returns and
fixed income returns is 5.0% (31.9% excluding
October 1987) compared to 30.5% in down markets.
The international fixed-income market (not includ-
ing the U.S.} provided extra hedging abilities in
down equity market for the period.

Hedging fixed-income instruments makes
their returns more correlated with U.S. equity
returns. Using a common starting date of January
1985, the average non U.S. unhedged bond correla-
tion with the US. equity return is 2.7%. The aver-
age correlation using hedged returns increases to
20.5%. However, this increased correlation is not
evident in the up and down subsamples. When the
U.S. equity market is down, the average hedged
correlation is only —3.2%. When the U.S. equity
market is up, the average correlation is 16.8%.

Bull versus Bear Market Characteristics

It is obvious that if we sample the negative
U.S. returns, average performance will be very poor.
It is less obvious what the other countries’ returns

THE JOURNAL OF INVESTING 9



will look like. The evidence in Exhibit 1 suggests
that what happens in the U.S. has dramatic implica-
tions for world capital markets. Negative U.S. returns
are overwhelmingly associated with negative returns
in other countries.

Unfortunately, it is difficult to know when
the U.S. return will be negative. Forecasting models
used in practice can correctly predict market direc-
tion only about 60% of the time using on monthly
data (see Graham and Harvey [1994]). The real
message in Exhibit 1 is that world markets are
profoundly affected by what happens in the U.S. The
effect, of course, is not limited to returns perfor-
mance alone. Volatility is often higher when returns
are negative, and correlations generally increase
when U.S. returns are negative. The strongest associ-
ations exist for the MSCI developed market returns,
although effects are also evident for the IFC emerg-
ing capital markets.

A more fundamental measure is the U.S.
business cycle. We examine causes of the differential
performance through time, because the stage of the
business cycle is forecastable to a considerable degree
(see Harvey [1988, 1991a]).

STAGE-OF-THE-BUSINESS CYCLE AND
ASSET DYNAMICS

There are many choices to make when exam-
ining the relation between the business cycle and
asset return dynamics. One possibility is to sample by
the stage of the business cycle within each country.
For example, we could examine correlations when
two countries are jointly in recession or expansion,
Unfortunately, the U.S. is one of only a few coun-
tries that has semiofficial dating of business cycle
turning points (by the National Bureau of Economic
Research). While some additional turning point data
are available from the Center for International Busi-
ness Cycle Research at Columbia University, only a
few additional countries are available. As a result, we
choose to focus on the behavior of foreign asset
returns in different stages of the U.S. business cycle.

Expected Returns
in Recessions and Recoveries

Panel A of Exhibit 7 looks at average returns
when the U.S. is in recession or expansions.
Remarkably, average returns in all twenty-one MSCI
markets are lower during U.S. recessions. Indeed,
fifteen of the twenty-one countries have negative
average returns. All of the countries have average

10 Do WoRLD MARKETS STILL SERVE As A HEDGE?

returns lower than 6.3%. Across all twenty-one
markets, the average return during U.S. recessions is
~7.7% compared to 19.3% during U.S. recoveries.
(See Exhibit 8.) This return performance reinforces
the case presented in Harvey [1991b] of the effect of
the U.S. business cycle on world capital markets.

This is not just a developed markets phenom-
enon. Sixteen of the twenty emerging markets also
have lower returns during U.S. recessions. The aver-
age return across the twenty emerging markets is
only 1.3% during recessions but 31.7% during
recoveries. Of the ten longer-sample IFC countries,
eight have lower returns during U.S. recessions. Both
the IFC composite index and the IFC investable
composite had negative returns during recessions,
~1.8% and —15.5%, respectively.

The effect of currency hedging on equity
returns is presented in Panel C. In eighteen of nine-
teen MSCI countries, average returns are lower
during U.S. recessions than in non-recessionary peri-
ods. The average hedged return during recessions is
—15.8%. Using the identical sample period, the
unhedged average return is —15.8%.

Panel D details fixed-income returns. As with
the bull and bear market comparisons, average
returns are different for fixed-income markets across
the stages of the business cycle. During US. reces-
sions, the average fixed-income returns (excluding
the U.S.) are slightly higher, 11.4%, compared to the
average return during expansions, 10.6%. There is a
much larger spread for the U.S. fixed-income return.
During recessions, the average fixed-income return
is 17.4% compared to 8.3% during expansions.

Hedging foreign bond returns increases the
gap between recessionary and expansionary average
returns. During recessions, the average non-U.S.
fixed-income return is 12.8% compared to 7.7%
during expansions. Interestingly, when returns are
calculated over the same period as hedged returns,
there is little difference between U.S. fixed-income
return during recessions and expansions.

Volatility During Recessions

Volatility is generally higher during reces-
sions. For the U.S., volatility averages 21.3% during
recessions and 13.7% during expansions. Interesting-
ly, the same effect holds for many of the MSCI
countries. (See Exhibit 9.) Volatility is higher in
recessions in eighteen of the twenty-one countries.
For the MSCI World ex-U.S., volatility is 23.3%
during U.S. recessions and 15.5% during recoveries.
Similar results are found for EAFE.

FALL 1995
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EXHIBIT 8
CouNTRY EQUITY RETURNS BASED ON
U.S. ECONOMIC STATE
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The effect of the U.S. business cycle on
volatility in emerging markets is limited. Nine of the
twenty emerging markets have higher volatility
during U.S. recessions. Of the longer-sample IFC
countries, three have higher volatility during reces-
sions. Across all countries, the average volatility is
38.3% during U.S. recessions and 41.8% during U.S.
expansions. The value-weighted IFC composite has
34.1% volatility during recessions and 22.6% volatili-
ty during U.S. recoveries. A similarly large spread in
volatility exists in the investable composite.

Hedged returns are presented in the final two
panels. In eighteen of nineteen countries (Norway is
the exception), volatility is higher during U.S. reces-
sions. In many countries, hedged return volatility is
lower than unhedged return volatility. For example,
the U.K. hedged volatility is 16.6%. Unhedged
volatility estimated over the same sample period is

EXHIBIT 9
COUNTRY VOLATILITY BASED ON
U.S. EcoNOMIC STATE
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19.2%. Volatility of hedged returns is 19.9%
compared to 22.1% for unhedged returns over the
same sample.

If anything, hedged equity returns have
greater asymmetry across the business cycle. During
recessions, hedged volatilities are 30.7%. During
expansions, the hedged volatilities are 19.6%.
Measured over the same period (beginning in Janu-
ary 1988), the spread between the unhedged volatili-
ties in recessions and expansions is 10.2%.

International (ex-U.S.) fixed income volatility
is higher during recessions than expansions: 16.6%
compared to 14.4%. U.S. fixed-income returns are
much more volatile during recessions: 15.7%
compared to 8.8%. Hedged fixed-income portfolios
are much- less volatile. Hedging cuts the average
(non-U.S.) bond volatility in half. In addition, there
is no significant difference between average volatili-
ties during recession and expansion.

Correlations and Covariances
and the Business Cycle

There are sharp differences in correlations
across stages of the business cycle. In all twenty coun-
tries, correlations with the U.S. increase during reces-
sions. For example, Germany’s correlation during
recession 1s 49.5% compared to 26.8% during recov-
eries. Australia’s correlation is 64.3% during recession
and 36.9% during recoveries. Across all twenty coun-
tries, the average correlation is 53.0% in recession and
32.0% during expansions. (See Exhibit 10.)

The Canadian correlation deserves further
scrutiny. There are large difterences in volatility for
both the U.S. and Canada during recessions and
expansions (farger in recessions). The product of the

EXHIBIT 10
CounTrY CORRELATION WITH U.S. EQuUITY
RETURNS BASED ON U.S. ECONOMIC STATE
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EXHIBIT 11
CouNTRY COVARIANCE WITH U.S. EQuUITY
RETURNS BASED ON U.S. ECONOMIC STATE
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US. and Canadian volatilities in the denominator of
the correlation coefficient increases, going from
expansion to recession, thereby reducing the correla-
tion in recession. Although correlations drop during
U.S. recessions, covariances increase. Indeed, the
covariance between the Canadian and U.S. returns
increases by threefold during recessions.

Furthermore, covariance increases are also
found in all other countries. For example, covariance
with the U.S. return roughly doubles for Germany
and Japan. For the UK., covariance more than
triples. (See Exhibit 11.)

A similar, although less pronounced, correla-
tion and covariance effect is found among the
emerging markets. In fourteen of the twenty [FC
markets, correlations are higher during U.S. reces-
sions. In the longer-sample IFC countries, the corre-
lations are higher in eight of the ten countries. The
average correlation in recession is 22.8%, while the
average correlation in recovery is 10.2%.

The effect of currency hedging is presented in
Panel C of Exhibit 7. In all nineteen equity markets,
hedged return correlations are higher in recessions
than in recoveries. Hedging tends to increase correla-
tions. For example, the correlation between the U.S.
and unhedged Japan is 25.9% (24.2% since January
1988), while the hedged correlation is 35.6% (with
data beginning in January 1988). The U.S.-unhedged
UK. correlation is 50.3% (58.9% since January 1988)
while the hedged correlation increases to 71.0%. This
is also true with the covariances. In general, the
covariances between U.S. and foreign returns are
much higher when hedged.

Fixed-income analysis is presented in Panel
D. The unhedged non-U.S. fixed-income correla-

16 Do WoRLD MARKETS STILL SERVE As A HEDGE?

tions are sharply higher during U.S. recessions. The
average correlation is 32.5% during recession and
only 4.2% during expansions. The difference
between the U.S. equity and U.S. fixed income
correlations across the stages of the business cycle is
smaller. We know that both the U.S. fixed-income
and equity volatilities are much higher during reces-
sion, however. Hence, covariance must increase
substantially during recession. Indeed, U.S. fixed-
income equity covariances are three times higher in
recessions than in expansions.

Currency hedging increases correlations. The
average non-U.S. fixed-income correlation is 10.6%
(2.7% from January 1985). With hedged fixed
income returns, the correlation increases to 21.5%.
Currency hedging substantially changes the reces-
sion/expansion correlation differential. During U.S.
recessions, the average non-U.S. correlation is
69.5%. During expansions, the correlation is 17.9%.

CONCLUSIONS AND IMPLICATIONS

The globalization of investment portfolios is a
clear trend in asset management. Investment
managers base this structural shift in their portfolios
on the potential for obtaining higher returns and
reducing risk through greater portfolio diversifica-
tion. We have shown, however, that it is more diffi-
cult than believed to escape the influence of U.S.
capital markets and the U.S. business cycle.

Although most international cross-correla-
tions are below 50%, there are significant linkages
between U.S. equity market returns and foreign
returns. Average returns are heavily tilted in the
direction of U.S. returns. In down U.S. equity
markets, volatility is higher, and the association
between returns is higher, whether measured by
covariance or correlation.

Our work shows that there is evidence that
the U.S. economic cycle, and by association the
world business cycle, has significant effects on world
capital markets. Poor economic conditions in the
U.S. cause uniformly poor foreign equity returns,
higher volatility, and higher correlation of returns.
This implies that the benefit of international diversi-
fication is lower when it is most needed.

Global investors must have a view on how to
manage currency exposures. If the goal of interna-
tional diversification is to reduce risk, then our
results suggest that naive strategies such as currency
overlays (where the investor hedges the foreign
exchange component of the foreign equity return

FALL 1995



outside the portfolio optimization) may increase risk.
Both hedged international equity and fixed-income
returns have greater correlations with the U.S. equity
return. Furthermore, the correlation of hedged
returns with the U.S. equity return is greater in
recessions than the correlation of unhedged returns.
These results suggest that overlays should be avoided.

Do world markets still serve as a hedge? The
answer is affirmative. At the same time, our analysis
provides powerful evidence that the hedging perfor-
mance depends on the state of the U.S. equity
market and economy. It is a mistake to use returns,
volatilities, and correlations measured by averages,
over many different market and economic states, in
portfolio management. Our results also suggest that
statistical forecasting methods for these portfolio
inputs must include variables that proxy for the
expected state of the economy.

ENDNOTES

Harvey’s research is supported by the Batterymarch
Fellowship. This article is based on a presentation to the Fall 1994
Berkeley Program in Finance in Ojai, California.

*The unconditional correlation is defined as

60
_\6,t+1-60 ~ M, e Ty t+1-60 ~ Mt
2 X )

Pijc= )
! Gi,10j,t

where b, represents the mean return over the past sixty months, and
O, is the standard deviation estimated over the past sixty months. This
measure is calculated with returns from time ¢t to t — 59, It is often
used as the forecast for time ¢t + 1,
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