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Commodities in Asset Allocation: A Real-Asset Alternative
to Real Estate? ,
Ernest M, Ankrim and Chris R. Hensel

" Low returns and illiquidity have soured many plan sponsors on

real estate as a pension fund component. Fully collateralized,
broadly diversified commodity-futures-based index investments
may offer a promising alternative. Commodities in this form can
offer the diversification benefits of real estate while providing the
liquidity of an exchange-traded asset.

How to Get Rich Quick Using GAAP

Robert Ferguson and Neal B. Hitzig

Wherein it is shown how to make your company as large as
desired and as large a portion of capitalization-weighted stock
indexes as desired without doing anything useful, and how to
borrow huge sums of money from banks with virtually no
collateral, all within the confines of GAAP.

A Model for Valuing Bonds and Embedded Options
Andrew J. Kalotay, George O. Williams and Frank J. Fabozzi
Valuation of bonds with embedded options (call provisions, put
provisions, and the acceleration features and delivery options of
sinking fund requirements) calls for a model that considers the
volatility of interest rates. A binomial interest rate tree can be
created that takes into account this volatility and includes
appropriate volatility-dependent discount rates for the valuation
of options in a natural, consistent manner.

Mean-Semivariance Analysis of Option-Based Strategies: A
Total Asset Mix Perspective

Harry S. Marmer and F. K. Louis Ng

Semivariance is superior to variance as a measure of the risk of
option-based strategies, which are designed to deliver returns
that are not normally distributed. Consider the problem of
creating an optimized portfolio from six possible investments,
one of which, called synthetic cash, combines a zero-coupon
bond and a call option on an equity index. When mean-variance
analysis is used for portfolio optimization, the synthetic cash
plays only a nominal role anywhere along the efficient frontier,
despite its obvious risk-reduction benefits.
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Term Structure Forecasts Economic Growth

Campbell R. Harvey
Associate Professor of Fi-
nance, Fuqua School of
Business, Duke University

A theory’s success is often judged
by its out-of-sample performance.
Four years ago, I argued that the
term structure of interest rates
could be used to forecast eco-
nomic growth.! While the evi-
dence was impressive (almost
50% of the variance in real GNP
growth could be explained, and
the forecasts were not beaten by
any. commercially available pro-
jections), the model was “fit” on
historical data. Since the writing
of the paper, we have experi-
enced a complete business cycle.
Now we can perform a post mor-
tem on the out-of-sample perfor-
mance.

I will show that the term structure
model provided accurate and
timely forecasts of the most re-
cent business cycle. The model
predicted a downturn five quar-
ters before the recession officially
began. The model forecast the
duration of the recession to be
three quarters, which is now con-
sidered the official length.

Consider the basic intuition be-
hind the model. Interest rates are
ex ante measures representing
expected future payoffs. When
market rates are set, it is plausible
to assume that expectations of
future economic growth influ-
ence this process.

Consider a simple example. As-
sume that investors want to in-
sure their economic well-being.
Most would prefer a reasonably
stable level of income, rather than
very high income in one stage of
the business cycle and very low
income in another stage. This
nreference for stability drives the

demand for insurance, or hedg-
ing.

Suppose the economy is pres-
ently in a growth stage and the
general consensus is for a slow-
down or recession during the
next year. The desire to hedge
will lead consumers to purchase a
financial instrument that will de-
liver payoffs in the slowdown.
Such an instrument is a one-year
discount bond.

If many people are buying the
one-year bond, the price of the
security will increase and the
yield to maturity will decrease. To
finance the purchase of the one-
year bonds, consumers may sell
their shorter-term assets. This
selling pressure will drive down
the price of the short-term instru-
ment and, as a result, raise its
yield.

So, if a recession is expected, we
will see long rates decrease and
short rates increase. As a result,
the term structure or yield curve
(difference between long rates
and short rates) will become flat,
or inverted. The shape of the
term structure of interest rates
today provides a forecast of future
economic growth.

From this example, it should be
clear that the interest-rate-based
model is very simple. It contains
only two components. The first
component is the slope of the
term structure, or the long-term-
short-term yield spread. The sec-
ond component is a measure of
the average propensity to hedge

-in the economy (a measure pro-

vided in my 1989 paper).

In previous research, I have
shown that more elaborate (and
expensive) econometric models
are unable to deliver predictions
that outperform the simple term-

structure model. I have tested this
model on the U.S. economy and
on the other G-7 countries.

Historical Performance
Recessionary periods are classi-
fied by the National Bureau of
Economic Research (NBER). A re-
cession is the period between an
economic trough and peak. The
NBER Business Cycle Dating
Committee decided the most re-
cent recession began in July 1990
(peak) and ended in March 1991
(trough)—a duration of about
three quarters.

Consider the record of the term
structure over the past 25 years.

e Recession 69Q4-70Q4 (total
GDP decline 0.1%): Term
structure begins inversion
68Q3, correctly signalling a
recession four quarters in ad-
vance.

e Recession 73Q4-75Q1 (total
GDP decline 4.2%): Term
structure begins inversion
73Q2, correctly predicting
the recession with a two-
quarter lead time.

e Recession 80QI-80Q3 (total
GDP decline 2.6%): Term
structure begins inversion in
78Q4, correctly forecasting
the downturn with a five-
quarter lead.

e Recession 81Q3-820Q4 (total
GDP decline 2.7%): Term
structure inverts 80Q4, indi-
cating a recession with a
four-quarter advance signal.
Note that the term structure
accurately predicted this
“double-dip” in the business
cycle.

e Recession 900Q3-91Q1 (total
GDP decline 1.8%): Term
structure inverts in three
consecutive quarters, 89Q2-
89Q4, providing a five-quar-
ter lead.



The recent inversion in 89Q2-
89Q4 was mild compared with
other inversions. For example, in
89Q3, the magnitude of the inver-

~sion was about 30 basis points
(long-term rates 0.3% below
short-term rates). In contrast, the
inversion in 80Q4 was 340 basis
points, or 3.4%.

The magnitude of the inversions
reveals the severity of the reces-
sion. The term structure forecast
in late 1980 predicted a serious
recession beginning in mid-1981.
This forecast turned out to be
accurate.

Based on the inversion in the
summer of 1989, I forecast re-
duced economic growth. How-
ever, the mild inversion indicated
that the recession would not be as
serious as the previous three ep-
isodes. My model also correctly
predicted the end of the reces-
sion. To quote Leonard Silk (New
York Times, July 20, 1990), “the
Harvey model ... now predicts
that ... the economy is likely to
be sluggish until mid-1991 and
then turn gradually upward.”

Overall, the model delivered a
five-quarter advance signal of the
downturn in July 1990. In addi-
tion, the model also caught the
upturn. The recession lasted
three quarters and the term struc-
ture. inversion also lasted three
quarters. The model also pre-
dicted that the downturn would
be less severe than the three pre-
vious episodes. All of these pre-
dictions have been validated out
of sample.

Updated Estimate of GDP
Growth

The updated regression equation
estimation (using Gross Domestic
Product rather than GNP, which

was reported in my 1989 article)
shows that the explanatory power
is still highly significant with the
most recent data (67Q2-92Q4) in-
cluded.” The estimation (Table I)
shows that almost half the vari-
ance in annual real GDP growth is.
explained by movements of the
term structure. The heteroskedas-
ticity-consistent and moving-

Table I Estimating GDP

Growth

Model: GDP,,s — GDP,,, =
a + BSpread, + Error,, s

a B Rz
0.015 1.429 44.2%
[4.49) (6.47)

average-adjusted t-ratio is 6.47 on
the difference between five-year
Treasury bond and three-month
bill yields. Figure A plots GDP
growth and the lagged spread.

Analysis of Model

Predictions
As with any model, the term struc-
ture does not perfectly forecast
economic growth. Although the
model correctly predicted the
most recent turning point, the
forecasts of economic growth
were higher than the realized
growth.

A number of simplifying steps
have been taken in developing
the model. The intercept, «, is
assumed to contain the volatility
of both the business cycle and the
spread. If there is time-varying
volatility, then the intercept
should be adjusted.

In the theoretical development of
the model, the real business cycle

is- matched with the term struc-
ture of real interest rates. These
real rates are not available. I as-
sume that the spread between
nominal rdtes is approximately
equal to the spread between real
rates. This involves two levels of
inflation assumptions.

First, I assume the expected real
rate to be the difference between
nominal rates and expected infla-
tion. This is the so-called “Fisher
effect.” It is not necessarily true. A
risk premium may be wedged
between the expected real rate
and the nominal rate deflated by
the expected inflation.

Second, I assume that the term
structure of expected inflation is
flat. That is, the expected annual-
ized inflation component for the
three-month Treasury bill is iden-
tical to the annualized inflation
part of the five-year bond. This
assumption could potentially ac-
count for some of the model er-
rors. Indeed, one could argue
that the term structure of ex-
pected inflation has been posi-
tively sloped for the last two
years. The CPI rose only 2.6% in
1992. Given that long-term bonds
are still yielding about 7%, most
believe that expected long-term
inflation exceeds expected short-
term inflation.

Figure A Yield Curve and the Business Cycle
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A positive term structure of infla-
tion could account for why the
term structure inversion in the
summer of 1989 was so mild and
for the steep upward slope since
then. Incorporating the term
structure of inflation could lead
to improved forecasts.

Future Work
There are a number of promising
directions for further research.
Harvey and Morrison have shown
that the term structure model
works in most of the G-7 coun-
tries.’> Differences in the coun-
tries’ yield curves can even pre-
dict differences in economic
growth. Alvarez et al. have suc-
cessfully applied the model in the
context of 2 developing country.*

Roma and Torous have extended
the formulation to allow for a
time-varying intercept.’> They
show that the term structure fore-
casts should be applied to the
cyclical component of  growth

(the deviations from stochastic .

trend). Their empirical work sug-
gests an improvement in the fore-
casts.

Given that the term structure
forecasts economic growth, a
number of studies have explored
the possibility that the term struc-
ture also forecasts stock returns.
Campbell, Fama and French, and
Harvey use the term structure to
forecast U.S. equity returns.
Harvey shows that the term struc-
ture also forecasts international
equity returns. Finally, Boud-
oukh, Richardson and Whitelaw
provide evidence that the relation
between the term structure and
stock returns is nonlinear.
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