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ixed-income portfolio managers pay consider-
able attention to risk/return trade-offs. They
devote most of their effort, however, to devel-
oping interest rate risk measures and risk con-
trol tools. They have not analyzed the other side of the
trade-off, the potential reward, nearly as much.

In this article, we will examine what historical data
can tell us about the reward for interest rate risk. We show
empirical evidence from several bond markets and dis-
cuss the implications for interest rate risk management.

Investors often measure interest rate risk by the
volatility of bond returns over some investment hori-
zon, say, a month. Monthly returns of long-term bonds
are highly variable, while the returns of one-month
bonds are quite stable. We define the realized bond risk
premium as the excess return of a long-term bond over
a one-month bond. Most of the monthly excess return
is unexpected — this is the risk. A small part of it is
expected — this is the reward for interest rate risk; that
is, the compensation that investors require and the mar-
ket offers for bearing the long-term bond’s volatility.

It is hard to dissect the realized bond risk premi-
um into expected and unexpected parts, because mar-
ket expectations are not observable. On the one hand,
if the expected bond risk premium is constant over
time, we can estimate it by the historical average pre-
mium. On the other hand, if the expected premium
varies over time, a historical average is not the best esti-
mate of the near-term expected premium.

If we find that excess bond returns can be pre-
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dicted with available information, we can EXHIBIT 1

use the predictable part as our estimate of AVERAGE CASH AND BOND RETURNS, 1978-1993

the expected bond risk premium. For
example, if 2 bond’s yield equals its near- 1w ¢
term expected return, the yield difference
between long and short bonds (the term
spread) is an exact measure of the expect- 10 1
ed bond risk premium. .l

We can evaluate the empirical [
validity of using yields as proxies of 67
expected bond returns by studying
whether the term spread can forecast the
subsequent realized bond risk premium. 27T
Many studies find a significant positive

1202 4,7

9.66
8.82

relation, which often is taken as evidence
that the expected bond risk premium
varies over time.!

‘We can draw four main conclusions
in our examination of the behavior of international bond
markets:

e  On average, the historical returns of long bonds have
not been much larger than those of short bonds.

e Investors can forecast excess bond returns by using
variables such as the term spread, the real bond
yield, and past stock market performance.
Although the average reward for interest rate risk is
small, at times the reward is large. We also offer an
economic explanation for the time variation in the
expected bond risk premium.

e If we can identify periods when the expected bond
risk premium is abnormally high or low, invest-
ment strategies that adjust portfolio duration over
time should outperform static-duration strategies.
Such dynamic strategies would have earned average
annual returns between 1978 and 1993 that were
several hundred basis points higher than static-
duration strategies, with less risk.

® These findings have implications for choosing the
benchmark duration and for managing interest rate
risk (actively or passively). Short-term traders are
not likely to take advantage of these empirical reg-
ularities; the proposed strategies are better suited
for long-term investors.

AVERAGE BOND RISK PREMIUM

Exhibit 1 reports the annualized average returns
of long-term government bonds and one-month
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Eurodeposits in the United States, Japan, Germany, the
United Kingdom, and “the world” between January
1978 and June 1993.2 The bond data are from the
Salomon Brothers World Bond Index’™ (government
bonds whose maturities exceed five years). The returns
are compounded continuously and measured in local
currency terms. The realized bond risk premium is the
difference between the bond return and the one-
month Eurodeposit rate; it may be interpreted as the
currency-hedged bond risk premium for any interna-
tional investor.?

Exhibit 1 shows that long-term bonds earned, at
most, 105 basis points more in average annual return
than one-month assets. These average return differ-
ences are not nearly statistically significant in any coun-
try — the market offered meager reward, if any, for bearing
interest rate risk.

These results are based on one fifteen~year peri-
od. If the sample period began a few years later than
1978, the average premium would be higher, but then
the sample would cover an exceptionally disinflation-
ary period.

To alleviate the problem of sample-specific
results, we plot in Exhibit 2 the 120-month rolling aver-
age excess bond return in the United States from 1952-
1961 to 1983-1992 (the five- to ten-year maturity
Treasury bond return minus the one-month Treasury
bill return). The average was very low, often negative,
during the rising inflation in the 1960s and 1970s. The
average has been significantly positive only recently,
when the sample covers the disinflationary period.

Even when we examine historical data over
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EXHIBIT 2

120-MONTH ROLLING EXCESS RETURN (AND RETURN) OF

FIVE- TO TEN-YEAR U.S. TREASURY BONDS

3 8 =

forty years, we can make few conclusions because the
systematic rise in inflation in the 1960s and 1970s and
decline in the 1980s dominate the observed bond
returns. We cannot reasonably interpret these realized
ten-year average bond risk premiums as reflections of
expected bond risk premiums when they seem to be
driven mainly by unexpected inflation. A historical sam-
ple average value is a good estimate of the expected
value only if the sample is long enough that the unex-
pected news in each period cancels out over time.

Despite the weak statistical evidence, intuition
suggests that the expected bond risk premium should be
positive. Long-duration bond returns are more volatile
than short-duration bond returns, and we would expect
investors to demand some incremental reward for the
higher risk.* The positive average slope in the yield
curve over time also may be seen as evidence of a posi-
tive average premium. Moreover, the future expected
bond risk premium is more likely to resemble the high
average premium over the past ten years than the low
average premium over the past forty years.

Until the 1960s, bond risk was low, as was the
expected bond risk premium investors demanded. The
riskiness of the bond markets increased substantially in
the 1970s and 1980s. The interest rate volatility and the
correlation between bond and stock markets rose, a
trend that probably increased the expected bond risk
premium. While rising inflation caused most of the
world bond market’s poor performance in the 1970s
and early 1980s, part of the poor performance reflects a
reevaluation of the market’s riskiness, which increased the
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required real return and thus led to high-
er yields and lower bond prices. Since this
major reevaluation is behind us, bond-
holders can now “enjoy” the higher
expected premium.

a AT Why should investors care about

o these results? The average bond risk pre-

mium is relevant mainly for choosing the
benchmark duration. A positive expected
bond risk premium is often stated as a
reason for lengthening the benchmark
duration. While the evidence is weak,
our view is that expected bond returns do
increase with duration, albeit quite slow-
ly. Our preliminary analysis in Ilmanen
[1995a] suggests that the reward-to-risk
ratio is best at short durations.

TIME VARIATION IN
EXPECTED BOND RISK PREMIUMS

The historical average premium may be a good
estimate of the long-term expected bond risk premium,
but it is a suboptimal estimate of the near-term expected
premium, unless the expected premium is constant over
time. Recent analysis shows that the expected bond risk
premium is not constant but varies over time with
changing economic conditions — that is, we can iden-
tify periods when the expected bond risk premium is
abnormally high or low.’

Is there any reason to think that expected risk
premiums vary over time? Many academics claim that
stock and bond returns are not predictable. Standard
models in finance, such as the one-period Capital Asset
Pricing Model or the Liquidity Premium Hypothesis
of interest rates, assume that expected risk premiums
are constant, an assumption made for modeling conve-
nience. In the real world, there are intuitive reasons
that expected risk premiums should vary with eco-
nomic conditions.

Exhibit 3 is a good starting point. It shows the
average excess stock and bond returns at varying stages
of the U.S. business cycle, using data between 1953 and
1992. For this exhibit, we computed monthly excess
returns in seven-month “windows” around each busi-
ness cycle trough, as defined by the National Bureau of
Economic Research, and took an average of all these
monthly excess returns over the nine cycles experi-
enced in this period. We then did the same for each
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EXHIBIT 3

AVERAGE BUSINESS CYCLE PATTERN OF EXCESS STOCK

AND BOND RETURNS IN THE U.S., 1953-1992

risk-averse when their current wealth is
low relative to their past wealth. The
higher risk aversion makes them demand
larger compensation for holding risky
assets, such as stocks and long-term
bonds, which in turn leads to higher
expected risk premiums. Conversely,
higher wealth near business cycle peaks
makes investors less risk-averse, so they
bid down the expected risk premiums (by
bidding up the asset prices). Such behav-
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business cycle peak. Finally, we allocated each month to
one of six subsamples, depending on whether it occurs
in the first, second, or third part of an expansion
(trough-to-peak) or in the first, second, or third part of
a contraction (peak-to-trough), and then computed the
average monthly excess returns for every subsample.’

Exhibit 3 reveals some general findings that
more formal analysis can confirm. Markets are forward-
looking. For example, the excess stock return tends to
be highest before a recession officially ends in a trough.
Movements in the excess bond return appear to pre-
cede those in the excess stock return near cyclical turn-
ing points. Most important, both excess stock and bond
returns are high near business cycle troughs (after reces-
sion) and negative near peaks (after expansion).

Exhibit 3 describes realized premiums, but Fama
and French [1989] have shown that expected stock and
bond returns also are high near business cycle troughs
and low near peaks.

What is the economic explanation for the cyclical
variation in expected risk premiums? The rational
answer is that either the amount of risk or the general
risk aversion level varies over the business cycle. If this
is true, the average investor will not increase risk expo-
sure in periods of abnormally high expected premium,
because the higher reward is just a fair compensation for
the higher risk or risk aversion.

Marcus [1989] and Sharpe [1990] argue that
wealth-dependent risk aversion may cause the time
variation in expected risk premiums. Investors are more
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ior can explain the observed cyclical pat-
terns in expected premiums.

The conjecture of wealth-depen-
dent risk aversion guides our choices of
variables that should forecast bond
returns. Our main variable reflects the
recent performance of the stock market,
and it is motivated by a model in which
investors have a positive subsistence level.
When investors’ wealth declines toward the subsistence
level, their risk aversion increases (since they cannot
afford to risk falling below that level). Investors want to
switch from risky assets to riskless assets, a desire that
reduces risky asset prices and increases the required
market risk premium.

Our empirical proxy for the overall risk aver-
sion level is “inverse stock,” the ratio of past wealth
(stock market level) to current wealth, where recent
levels of wealth have greater weight in “past wealth”
than do distant levels of wealth. A high ratio (that is,
depressed stock market) should reflect a high risk
aversion level today and predict a high risk premium
in the near future.

The other two variables, the real bond yield and
the term spread, may be good proxies for the expected
bond risk premium. A long-term bond yield reflects,
first, the market’s expectations of future short rates and,
second, the expected bond risk premium. By subtract-
ing the recent year-on-year inflation rate or the current
one-month interest rate (which may reflect the first
part) from the bond yield, we hope to obtain an
enhanced proxy for the second part.

We stress that our forecasting variables are finan-
cial market data that are publicly known at the begin-
ning of the forecasting month. Empirically, these vari-
ables are better predictors than macroeconomic vari-
ables, perhaps because the latter are less accurately mea-
sured and less timely. While market-related variables are

Rec2 Rec3  Trough
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forward-looking, contemporaneous economic data
describe history, and with a publication lag.

Extending our analysis beyond the U.S. market,
we predict monthly excess bond returns in four coun-
tries (and in “the world”) between January 1978 and
June 1993. We use both country-specific (local) predic-
tors — the term spread, real bond yield, and inverse
stock — and their GNP-weighted averages, which we
call global predictors. lmanen [1995b] describes these
variables and the data sources in detail.

CORRELATIONS BETWEEN
FORECASTING VARIABLES AND
SUBSEQUENT BOND RISK PREMIUMS

Exhibit 4 shows the correlations between the
realized world bond risk premium and various global
predictors. A correlation coefficient measures how
closely two series are related. Its possible values range
from —1 to 1, with 1 indicating a perfect positive cor-
relation, —1 indicating a perfect negative correlation,
and 0 indicating lack of any correlation. The conven-
tional view that bond risk premiums cannot be predict-
ed using publicly available information implies that all
these correlations should be very close to zero.

Exhibit 4 displays first the predictive ability of
two potentially useful forecasting variables, the current
long-term rate and the historical twelve-month yield
volatility. The correlations are almost zero, so these
variables do not exhibit any forecasting ability. In con-

EXHIBIT 4

CORRELATION OF THE REALIZED WORLD BOND RISK

PREMIUM WITH GLOBAL PREDICTORS, 1978-1993

05 =

Yield Level

Bond Volatilty Term Spread Red Yield Inverse Stock
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trast, the correlation between each of our three predictors and
the subsequent monthly world bond risk premium is 0.23-
0.25. The expected bond risk premium really appears
to vary over time; it is abnormally high when real bond
yields and term spreads (the overall proxies for expect-
ed bond returns) are high and when “inverse stock” is
high (that is, after a stock market decline, when risk
aversion should be high).

These signs are consistent with our economic
story. An alternative explanation for our empirical find-
ings is that they reflect systematic forecast errors by
investors, perhaps related to wealth-dependent senti-
ment or naive inflation forecasts.

Each of our three variables can forecast next
month’s bond risk premium. Combining the informa-
tion in these predictors — by running a multiple
regression — may lead to even better forecasts. A pre-
dictive regression splits the realized bond risk premium
into an expected part (fitted value) and an unexpected
part (residual). The last column in Exhibit 4 shows the
correlation between the realized bond risk premium
and its expected part, which is based on a multiple
regression of the realized bond risk premium on three
global predictors. The correlation is 0.38 — using the
information in all three predictors does seem to
improve the forecasts.®

The correlations reported in Exhibit 4 are high-
er than those found in other published literature, and
they are statistically significant.” Yet portfolio managers
should view any “exciting” empirical findings about
asset market behavior with a healthy dose
of skepticism. We will examine the eco-
nomic significance of these findings and
address questions about robustness to
transaction costs, to risk adjustment, and
to out-of-sample estimation.

Exhibit 5 summarizes the infor-
mation from several multiple regressions;
the detailed results appear in Exhibit 6.
We regress each country’s realized bond
risk premium first on the three country-
specific predictors and then on the three
global predictors.

Exhibit 5 displays correlations
between the realized and the expected
bond risk premiums. We can see that the
predictability patterns are reasonably sim-
ilar across countries and that the global

meePredcios  Variables seem to be better predictors than
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EXHIBIT 5

CORRELATION OF EACH REALIZED BOND RISK PREMIUM
WITH LOCAL AND GLOBAL PREDICTORS, 1978-1993

04 -
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the country-specific variables. These findings may
reflect the high level of integration between these mar-
kets — expected risk premiums are driven more by
worldwide economic conditions than by national eco-
nomic conditions.

Exhibit 7 plots the expected bond risk premiums
(fitted values from a regression of the realized bond risk
premiums on the three global predictors) in the United

EXHIBIT 6

States, Japan, Germany, and the United
Kingdom. The expected bond risk premi-
ums seem to move almost fully syn-
chronously over time. The common vari-
ation reflects the worldwide time variation
in the reward for bearing interest rate risk.

The time series patterns in Exhibit
7 also appear economically reasonable.
After negative expected bond risk premi-
ums in the early years, the series peaks at
1982 (worldwide recession), 1984 (real
yields peak during an “inflation scare”),
1987 (after the stock market crash), and
1990 (U.S. recession and the Gulf crisis).

0.38

O wocal
B ciova

EXPLOITING PREDICTABILITY

Woild BY DYNAMIC INVESTMENT

STRATEGIES

Investors are more concerned
about the financial significance of our predictability
findings than their statistical significance. We examine
the performance of a dynamic investment strategy that
exploits the forecasting ability of the global predictors
and compare it with a static “stay in bonds” strategy for
each country. Both strategies may be viewed as zero-
investment “arbitrage” positions that are financed with

Regressing Monthly Bond Risk Premiums on Global and Local Predictors, January 1978-June 1993

U.S. Japan Germany U.K. World

b (® b (®) b (t) b (t) b ()
World:
Term Spread 0.06 (0.20) 0.14 (0.76) 0.19 (1.01) 0.13 (0.47) 0.15 (0.70)
Real Yield 0.46 (3.50) 0.12 (1.66) 0.14 (1.68) 0.21 (1.33) 0.30 (3.39)
Inv. Stock 9.92 (3.77) 5.23 (2.78) 4.57 (3.29) 7.60 (2.54) 8.02 (4.11)
R? 10.7% 5.2% 7.9% 3.7% 13.4%
Local:
Term Spread 0.25 (1.35) -0.20  (-1.28) 0.01 (0.07) -0.10  (-1.08) —
Real Yield 0.22 (2.15) 0.29 (3.05) 0.11 (1.23) 0.17 (2.09) —
Inv. Stock 9.76 (2.97) 2.81 (2.77) 1.50 (1.65) 6.25 (2.18) —
R? 10.2% 5.0% 0.2% 3.1% —

Regressions of the realized monthly bond risk premium in the U.S,, Japan, Germany, the U.K., and the “world” (their GNP-weighted
average) on two predictor sets. Local predictors are the country-specific term spread (the difference between long-term bond yield and
short-term rate), real yield (the difference between long-term bond yield and lagged year-on-year inflation rate) and inv. stock (the inverse
of exponentially weighted past stock market performance). Global or “world” predictors are GNP-weighted averages of these local pre-
dictors. The exhibit reports each regression slope coefficient b and its t-statistic (adjusted for heteroscedasticity in bond returns), as well as
the coefficient of determination (R?), which is adjusted for the degrees of freedom.
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the one-month Eurodeposit rate. EXHIBIT 7

The static strategy involves always
holding the long-term bond (market);
thus, the average premium equals the dif-
ference between the average returns of
bond and cash in Exhibit 1. The dynam-
ic strategy involves holding one unit of
the bond if its predicted premium (based
on an in-sample regression with three
global predictors) is positive and none of
the bond if it is negative. The position is
rebalanced at the beginning of each
month. Note that a third strategy, “stay in
cash,” gives each period a zero excess
return because this strategy involves

PATH OF EXPECTED BOND RISK PREMIUMS IN
FOUR COUNTRIES

rolling over one-month Eurodeposits.

Exhibit 8 shows that the dynamic
strategies outperform both the “stay in cash”
and “stay in bonds” strategies. The average
annual outperformance ranges from 188
basis points (difference between the dynamic strategy
and “stay in bonds” strategy in Japan) to 541 basis
points (difference between the dynamic strategy and
the “stay in cash” strategy in the US.). These return
differences are statistically and financially significant.

Even with this level of financial significance, a
skeptic could still ask:

1. Is the outperformance consistent over the sample?

2. Do transaction costs offset the high returns?

3. Does the dynamic strategy offer supe-
rior returns after risk adjustment?

4. Is the superior performance really
predictable ex ante, or was it just
benefit of hindsight?

5. Is the past performance likely to pre-
vail in the future, or will it be “arbi-
traged away’’? 54

EXHIBIT 8

Consistency

By plotting the relative perfor-
mance of these strategies we can assess
whether the outperformance is stable ;]
over time. Exhibit 9 shows the return dif-

cash” strategy is always zero, this line also shows the rel-
ative performance of the dynamic strategy versus the
one-month rate. Any time the dark line declines, the
dynamic strategy underperforms the cash market.

The other solid line shows the cumulative pre-
mium of the “stay in bonds” strategy. The dashed line
shows the relative performance of the dynamic strategy
versus “stay in bonds.” The relative performance of the
dynamic strategy over the cash market increases gradu-
ally through most of the sample period.

In contrast, most of the dynamic strategy’s out-

AVERAGE PREMIUMS OF STATIC AND DYNAMIC
BOND MARKET STRATEGIES, 1978-1993

3.76

ferences for the world bond market.

The dark line shows the cumula- 1
tive premium of the dynamic strategy. vs
Because the premium of the “stay in
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EXHIBIT 9

RELATIVE PERFORMANCE OF A STATIC AND A DYNAMIC

STRATEGY WITH WORLD BONDS

04 +

0.2 1

case, the opportunities survive after trans-
action costs are included because the pre-
dicted bond premiums move quite slow-
ly over time, and the simple investment
strategy requires very infrequent trading.
One can confirm from Exhibit 7 that the
dynamic strategy switches between the
bond and money markets on average fif-
teen times during the period (that is, the
predicted bond risk premiums cross the
zero line about once a year). The conse-
quent transaction costs amount to only a
few basis points annually.

Risk-Adjusted Returns

performance relative to bonds occurred before 1982
when the dynamic strategy avoided bonds during the
long bear market. (Because this dynamic strategy can, at
best, match the bond market performance during a bull
market, its performance during the disinflationary
1980s and 1990s must be deemed quite good.)

We also examine the stability of the predictive
regressions. The correlations reported in Exhibits 4 and
5 are estimated for the whole sample period 1978-1993.
If the correlation between the realized bond risk premi-
um and a predictor variable is stable across
shorter subsamples, the relation is less
likely to be sample-specific or spurious.

Exhibit 10 shows the thirty-six-
month rolling correlations between the
realized world bond risk premium and
each of the global predictor variables. The
correlations are at their highest in the
early 1980s and in the early 1990s, near
cyclical turning points. Although only
“inverse stock” has positive correlation in %4 |
each subsample, all the rolling correlations
are positive in most subsamples — a com-
forting degree of stability. 0

EXHIBIT 10

08

0.2

. The risk-adjusted performance of

the dynamic strategy is even better than

its unadjusted performance. Exhibit 11

measures risk in three ways: volatility,

downside risk, and “being wrong” The

dynamic strategy offers less volatile returns than the

“stay in bonds” strategy because it has, at most, the

same level of volatility as the bonds, and the rest of the
time it is invested in cash.

Various downside risk measures, however, show
best the attractiveness of the dynamic strategy.® This
strategy tries to avoid periods of negative returns — and
Exhibit 11 and the histogram in Exhibit 12 show that
it has mostly succeeded. The “historical shortfall prob-

ROLLING 36-MONTH CORRELATION BETWEEN THE
REALIZED WORLD BOND RISK PREMIUM AND EACH
GLOBAL PREDICTOR

Transaction Costs 02

In many models that are designed
to exploit market opportunities, some
apparent anomalies disappear when trans-
action costs are taken into account. In this

04 -

1978-80
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EXHIBIT 11
Performance of a Static and a Dynamic Strategy, 1978-1993

Stay in Bonds Premium
U.S. Japan Germany U.K. World

Mean 0.98 1.04 024 -025 0.73
Volatility 10.12  6.03 5.37 9.73 6.86
T-Statistic 0.38  0.68 0.18 -0.10 0.42

Sharpe Ratio 0.10 0.17 0.04 -0.03 0.11
Shortfall
Frequency 0.49 0.40 0.45 0.52 0.52

Dynamic Strategy Premium
U.S. Japan Germany U.K. World

Mean 541 292 2.81 376 4.31
Volatility 6.37 3.85 2.81 5.75 4.40
T-Statistic 334 299 3.94 2.57 3.86

Sharpe Ratio 0.85 0.76 1.00 0.65 0.98
Shortfall

Frequency 019 0415 0.16 0.19 0.18
Frequency of

Forecasts with

Correct Sign 0.65 0.66 0.62 0.60 0.67
This exhibit examines the monthly premiums (excess returns over
the one-month rate) of a static and a dynamic strategy in four coun-
tries and “the world.” The static strategy involves always staying in
long-term bonds. The dynamic strategy involves buying one unit
of long-term bonds if the expected bond risk premium is positive
and none if it is negative. The expected bond risk premium is the
(in-sample) fitted value from a regression of the realized bond risk
premium on three global predictor variables. The exhibit reports
the annualized mean and standard deviation of each premium, the
t-statistic against the null hypothesis that the average monthly pre-
mium is equal to zero, the annualized Sharpe ratio (sample mean
over standard deviation), the shortfall frequency (observed frequen-
cy of negative premiums, or the underperformance relative to the
one-month rate), and — for the dynamic strategy — the frequen-
cy of forecasts with correct sign (observed frequency of predicting
positive bond risk premium when the realized premium is positive
plus observed frequency of predicting negative bond risk premium
when the realized premium is negative).

ability” (defined here as the frequency of negative real-
ized monthly risk premiums) for the global dynamic
strategy is 18%.

That is, the dynamic strategy with the world
bond market underperforms the cash market in only
18% of the months in the sample. The corresponding
number for the “stay in bonds” strategy is 52%. Of
course, the dynamic strategy spends many months
avoiding the bond market and earning zero premium.

A third way to evaluate the riskiness of the

60 WHEN DO BOND MARKETS REWARD INVESTORS FOR INTEREST RATE RISK?

dynamic strategy is to compute how often it is wrong
about the market direction (up versus down). Exhibit
11 reports the “frequency of forecasts with a correct
sign,” which tells how often the expected bond risk
premium (based on an in-sample regression with three
global predictors) has the same sign (+/—) as the subse-
quent realized monthly bond risk premium. The
expected premium has the correct sign in 60%-67% of
the months in the sample (in various countries).

Exhibit 13 shows a scatter plot of the realized
and expected world bond risk premiums. In this case,
67% of the observations are in the upper-right and
lower-left quadrants where the realized and expected
premiums have the same sign.

The lower-right quadrant contains 18% of the
186 monthly observations, those causing negative pre-
miums and “shortfall” for the dynamic strategy (the pre-
dicted premium was positive and the bond was bought,
but the realized premium was negative). In contrast, the
15% of the observations in the upper-left quadrant make
the dynamic strategy underperform relative to the bond
market but not relative to the cash market (the predict-
ed premium was negative and no bond was bought, so
the realized positive premium was missed).

Ex Ante Predictability

Overfitting or data mining is a serious concern.
Generations of academic and professional researchers
have examined financial market data, searching for
interesting regularities. Because the sample size is lim-
ited, this collective effort may result in spurious find-
ings (patterns that appear systematic but really are sam-
ple-specific).

One can guard against spurious findings by, first,
limiting the number of predictor variables and choos-
ing them based on economic reasoning. Therefore, we
use only a few well-motivated predictors. Second, one
can examine the subperiod stability of the findings (see
Exhibits 9 and 10). Third, one can conduct out-of-
sample analysis.

Our results are based on in-sample estimation,
which assumes that investors know in advance the sta-
tistical relation between the predictors and the subse-
quent bond returns. This approach probably exagger-
ates the potential profitability of the dynamic strategy.
A more realistic approach is to forecast the next mon-
th’s bond risk premium using only available historical
data (since 1978) in the regression and to update the
forecast each month using new data.
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EXHIBIT 12

HISTOGRAM OF THE REALIZED MONTHLY PREMIUMS OF

A STATIC AND A DYNAMIC STRATEGY WITH
WORLD BONDS, 1978-1993

arbitrage still exist.

The dynamic strategy is by no
means riskless. It does improve the odds
of correctly predicting the market direc-
tion, but it predicted the wrong direction
in 33%-40% of the months in-sample.
The failure rate may well be closer to
50% in the future.

Interestingly, the frequency of cor-
rect forecasts increases with the forecast
horizon. For traders and arbitrageurs
with short horizons, the strategy works
“too slowly.” The strategy captures busi-
ness cycle-related variation in expected
returns, and its performance should be

Monihly premium (n %)
| [frequency (StayinBonds) Il Frequency (Dynamic Strategy) ]

We conduct such an out-of-sample analysis
with data starting from January 1990 and ending in
April 1994. (We updated the data series for this analy-
sis, adding ten months after June 1993.) Exhibit 14
shows that the dynamic strategy works quite well out-
of-sample. It clearly outperforms the “stay in cash”
strategy, and it marginally outperforms the “stay in
bonds” strategy. This is a good achievement, given that
the 1990s have been an exceptionally good time for
holding bonds.

While the dynamic strategy may
not offer quite as high returns in the future
as it has in the past, we expect it to con-
tinue to outperform the static strategies. Its
risk reduction ability may be even more
important than the superior return.
Moreover, we have been conservative, and
presented the results of a very simple
dynamic strategy. Another strategy that
also uses the information in the size of the
expected bond risk premium, not just its
sign, would have performed even better.

EXHIBIT 13
SCATTER PLOT OF THE REALIZED AND EXPECTED
MONTHLY WORLD BOND RISK PREMIUM, 1978-1993

evaluated using several years of data. Even
if the strategy works well in the long run,
it may underperform static strategies for a
long enough time for a trader to lose his
or her job.

Exhibit 15 plots the realized world
bond risk premium and its expected value based on
out-of-sample estimation; it shows that the dynamic
strategy would have missed the bond market rally in the
second half of 1993, and would have been long for part
of the bear market in spring 1994. Traders whose per-
formance is measured frequently may find even an
attractive long-horizon trade too risky. Therefore, the
strategy is best suited for institutions that believe in it
and that can take the long-term view.

Future Performance

If the superior returns are caused
by a time-varying risk premium, the pat-
tern will prevail even if the market is effi-
cient. If the predictability reflects market
inefficiency, various impediments to
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EXHIBIT 14

AVERAGE PREMIUMS OF A STATIC AND A DYNAMIC

(OUT-OF-SAMPLE) STRATEGY IN THE 1990s
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Of course, frequent performance measurement
may also make the dynamic strategy too risky for insti-
tutional portfolio managers. Even if the strategy has less
objective risk than a static strategy, it may have more
subjective risk for a portfolio manager. Many managers
feel that if they deviate much from their peer group
strategies, the downside risk is greater (job loss) than the
upside potential. These concerns may produce “herd”
behavior and an aversion to innovative strategies.

Even if the predictability is eventually arbi-
traged away, this may be a slow process. It would

EXHIBIT 15

REALIZED MONTHLY WORLD BOND RISK PREMIUM AND
ITS OUT-OF-SAMPLE PREDICTED VALUE IN THE 1990s
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| = Expecied Premium = = = = Realized Premium |
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probably disappear first from the U.S.
market and only later from the other
bond markets of the world. Although
tactical asset allocation strategies (market
timing based on quantitative, no-judg-
ment forecasts) have increased in popu-
larity, only a small minority of market
participants use them.

IMPLICATIONS FOR
LONG-TERM INVESTORS

We show that the average reward
for bearing interest rate risk is small, but
the expected reward varies with econom-
ic conditions. Excess bond returns can be
forecasted using variables such as past
stock market performance, real bond
yield, and the term spread. Dynamic
strategies that exploit this predictability
earn higher returns than passive static-duration strate-
gies, with less risk. These findings indicate that active
management of interest rate exposure can enhance
portfolio performance.

Of course, the no-judgment model-based fore-
casting approach is very different from a traditional
forecasting approach, which uses fundamental econom-
ic analysis or technical analysis in a subjective way.
Empirical evidence suggests that the latter approach has
not produced exceptional results, at least on average.
Perhaps because of some institutional
rigidity and/or lack of discipline, the
market-timing activities of institutional
investors have rarely led to a consistent
outperformance over passive strategies.

Investors can implement the
dynamic adjustment of interest rate
exposure in one of two ways. They can
adjust the duration of a benchmark
against which portfolio managers are
measured, or they can set aside a small
part of the portfolio for this strategy, and
invest the remainder as before. The sim-
plest implementation method is: Each
month, buy long-term bonds if the
expected premium is positive; stay in
cash if it is negative. This strategy would
lead to very infrequent trading, as
Exhibit 7 shows, but it also may cause
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intolerably large jumps in the portfolio duration.

The bond risk premium forecasts may also be
used more efficiently than in the simplest method. The
performance of the dynamic strategy should be better if
investors also use information about the size of the
expected premium — not only its sign. That is, a large
predicted premium implies a longer duration than a
small predicted premium. Another possibility is to
overweight (currency-hedged) positions in countries
that have the highest expected bond risk premiums.

Whichever implementation is chosen, some key
decisions should be made in advance— and not changed
on the basis of subjective market views or on the strat-
egy’s recent performance. These include: What level of
estimated expected bond risk premium triggers a trade?
How long a duration and how large a position should
be taken at each level? How often should the model be
reviewed, for example, to add new predictors?

In choosing the implementation, investors face
the familiar risk/reward trade-off. More conservative
implementation implies reduced potential for return
enhancement and risk reduction benefits. This choice
should depend on investor risk tolerance and confi-
dence in the recommended strategy.

ENDNOTES

This article is based on the author’s Ph.D. dissertation at the
Graduate School of Business at the University of Chicago. The author
thanks his advisors, Eugene Fama and Kenneth French, for helpful dis-
cussions. He also thanks Ray Iwanowski, Thomas Klaffky, Martin
Leibowitz, John Liew, and Anthony Lynch for their comments and Peg
Pisani for editorial assistance. All opinions expressed are those of the
author and not those of Salomon Brothers Inc.

Although the information in this article has been obtained
from sources that Salomon Brothers Inc believes to be reliable, we do
not guarantee its accuracy, and such information may be incomplete or
condensed. All opinions and estimates included in this article constitute
our judgment as of this date and are subject to change without notice.
This article is for information purposes only and is not intended as an
offer or solicitation with respect to the purchase or sale of any security.

!Fama and French [1989] and Jones [1992] examine the rela-
tion between the term spread and subsequent bond returns in the
United States, while Mankiw [1986] and Ilmanen [1995b] examine the
same relation in many countries.

2The “world” variables are the gross national product-
weighted average of the local variables in the four countries, and in
Canada and France. The results would be similar if we used bond mar-
ket capitalization weights because the GNP weights and the market
weights are quite similar (roughly, U.S. 50%, Japan 25%, and so on).

3A currency-hedged bond investment consists of 1) the pur-
chase of an unhedged foreign bond, and 2) the sale of a foreign
exchange forward contract. Investors tend to roll over one-month for-
ward contracts, selling the bond’s expected end-of-month value back to
their home currencies, leaving them exposed only to a small residual
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currency risk. The “cost” of the currency hedging equals the differen-
tial between the home and the foreign one-month Eurodeposit rates,
guaranteed by covered interest arbitrage. Thus, the return of a hedged
foreign bond equals its local currency return plus the Eurodeposit rate
differential. Consequently, the hedged foreign bond return minus the
investor’s home-currency one-month rate equals the foreign bond’s
local currency return minus the foreign one-month rate.

“One can counter this argument by pointing out that many
bond market participants (pension funds, life insurance companies) view
the long-term rate as the riskless rate because it better matches their
long-term liabilities. If one-half of the market considers the short rate
to be riskless, while the other half considers the long rate to be riskless,
the expected bond risk premium may be zero. Only if the latter group
is a minority should the expected bond risk premium be positive.

51t is better to study bond risk premiums than bond returns,
because the former reflect pure reward for interest rate risk while the
latter also include the one-month rate (reward for time). Moreover, this
one-month rate is known at the beginning of the month and is thus
fully predictable, while the bond risk premium should not be pre-
dictable at all if the expected premium is constant.

6Another way to interpret this number is to recall that the
square of the correlation coefficient, R?, measures how much of the
variation in the dependent variable can be explained by the variation
in the independent variables. Thus, the three global variables together
predict 14% (= 0.38%) of the monthly variation in the realized world
bond risk premium. The other 86% is related to unexpected events
during the month. .

"The correlations may appear low to readers who are used to
looking at regressions that try to explain the behavior of a series using
contemporaneous variables (unexpected news). Because unexpected
events have ‘a major impact on each period’s bond returns, one should
not expect to see very high correlations in our predictive regressions, in
which we use only variables that are known at the time of forecasting.
In fact, one should expect to see zero correlations if the expected bond
risk premium is constant.

8Downside risk measures are discussed in Leibowitz and
Henriksson [1989] and in Harlow [1991].

9We examined this issue using more U.S. data (1953-1992).
The three predictors (inverse stock, real bond yield, and term spread)
forecast the sign of the bond premium correctly for 60% of the months,
64% of the (overlapping) quarters, 66% of the years, and 70% of the
three-year periods in the sample.
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