by Bruce I. Jacobs and Kenneth N. Levy

On the Value of Value'

According to conventional financial theory, competition among diverse investors and
arbitrage should keep stock prices close to their “'fair’”” value. But a growing body of research
indicates that psychological factors, "'noise’’ trading and fads in investment styles can cause
stock prices to deviate from value, and that such departures can be significant and long-
lasting. Furthermore, there is now substantial evidence that return regularities are
associated with equity attributes. In a market that is not price-efficient, value as measured by
a dividend discount model (DDM) is but a small part of the security pricing story.

An examination of the relation between DDM expected returns and 25 equity attributes,
using multivariate regression and data from over 1000 stocks during the mid-1982 to mid-
1987 period, reveals whether certain equity attributes tend to be favored by DDM models.
Low PJE, sales/price, yield, zero yield, beta, sigma and trends in analysts’ earnings
estimates were all positively correlated with DDM expected return. Coskewness, small size,
residual-return reversal and high book/price were negatively associated. Neglect and
earnings surprise were uncorrelated with DDM expected return, although they were
associated with anomalous returns. A DDM strategy cannot be replicated with equity
attributes alone, nor can all anomalous returns be captured with a DDM.

An examination of actual security returns over the five-year period shows that a DDM
strategy would have produced positive but insignificant returns. At times, the DDM was
perverse, with DDM expected returns negatively correlated with actual returns. In a
bivariate regression pitting the DDM against low P/E, low P/E provided a higher payoff and
was significant in more quarters than the DDM; low P/E appears to subsume some portion
of the DDM, rather than the reverse. A full multivariate regression considering the DDM
simultaneously with 25 equity attributes showed the DDM to be insignificant, while many
equity attributes—sales/price, neglect, relative strength, residual-return reversal, trends in
analysts’ estimates and earnings surprise—provided statistically significant abnormal
performance.

Equity attributes such as P/E are not mere proxies for value. Many attributes are better
predictors of return than the DDM. In fact, the results suggest that DDM value is nothing
more than an additional equity attribute and, like other attributes, may be amenable to
prediction.

1. Footnotes appear at end of article.
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information instantaneously and unbiased-

ly and are good indicators of value.! We
find, however, substantial evidence contraven-
ing stock market efficiency.? There is also a
growing body of literature suggesting that
prices deviate from value, and that such depar-
tures can be substantial and long-lasting. This

I N AN EFFICIENT MARKET, prices reflect
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accumulating evidence calls into question the
blind pursuit of value in a marketplace that is
not price-efficient.

Thisarticle investigates the usefulness of value-
modeling. For purposes of exposition, we use the
dividend discount model, or DDM, because it is
the quintessential value model and currently en-
joys widespread acceptance among practition-
ers.? The DDM'’s theoretical appeal derives from
its all-encompassing nature, as it discounts the
entire anticipated stream of future cash flows to
arrive at fair, or intrinsic, value. It is the equity
counterpart to the yield-to-maturity concept for
bonds.

In theory, a strong case can be made for focus-
ing on value to the exclusion of other equity
characteristics, such as price/earnings ratio and
yield. In practice, we find, matters are much less
clear-cut. The evidence indicates that value is
but a small part of the security pricing story.

Value and Equity Attributes
The DDM was first articulated by John Williams
in 1938.4 It posits that the value, V, of any asset
equals the present value of all future dividends,
D, discounted at a rate, r, as follows:
v-DPi+ Do D
I+r (41 1+

If dividends are assumed to grow at a constant
rate, g, this formula reduces to:*

(r-g)

Assuming the denominator (r—g) is the same
for all firms, value is just a constant multiple of
dividends. In this simplified world, high-yield-
ing stocks sell below fair value, while low-
yielding stocks are overpriced.

Modigliani and Miller demonstrated the
equivalence of discounting dividends, earnings
or cash flow.¢ Thus valuation models can be
defined in terms of alternative accounting mea-
sures. With appropriate (if sometimes heroic)
simplifying assumptions, such models can also
be reduced to simple financial ratios.

For example, if value is a constant multiple of
dividends, and if the payout ratio (dividends/
earnings) is also assumed constant, then value
is just a fixed multiple of earnings. In this case,

low-P/E stocks would be undervalued. Similar-
ly, if depreciation as a percentage of earnings is
assumed constant, value is a fixed multiple of
cash flow; if net profit margin is assumed con-
stant, value is a fixed multiple of sales; and if
return on equity is assumed constant, value is a
fixed multiple of book. In these cases, low price/
cash flow, low price/sales and low price/book
stocks would be undervalued.

Reasons can be proposed for why these finan-
cial ratios might be important indicators of val-
ue. Current yield, for example, may interest
endowment funds restricted from invading
principal. The price/book ratio may interest cor-
porate raiders concerned with break-up value,
assuming a relation between book and resale
value. The price/cash flow ratio may interest
investors prospecting for leveraged buyouts, as
excess cash flow may be synonymous with
unused debt capacity.

Although these ratios clearly differ from the
"’going concern” notion of value embodied in
the DDM, equity characteristics and valuation
modeling are intimately related. Some have
asserted that low-P/E, high-yield and anti-
growth biases “explain” the DDM’s perform-
ance, and that DDM forecasts are statistically
indistinguishable from those obtained from a
low-P/E model.” Others argue that equity attri-
butes such as low P/E are associated with anom-
alous returns simply because they are incom-
plete proxies for value and conclude that they
are not useful measures.®

Below, we compare the efficacy of the DDM
with that of the simple financial ratios discussed
above, plus other equity attributes. First, how-
ever, we review existing evidence, which sug-
gests that value may not be the linchpin of asset
pricing. Rather, human behavior may violate
many of the assumptions underlying conven-
tional financial theory, and market psychology
may result in “irrational”” pricing.®

Market Psychology, Value and Equity
Attributes

The DDM can be implemented for individual
stocks or for the aggregate market. At the indi-
vidual stock level, DDMs using consensus earn-
ings estimates usually show some securities to
be mispriced by a factor of two or greater (that
is, price more than double or less than half
estimated value). Entire groups of stocks often
appear to be mispriced for long spans of time.1°
While this degree of mispricing is not inconsis-
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tent with Black’s “intuitive”” definition of an
efficient market, it does suggest that more than
just value matters.!!

As an asset allocation tool, the DDM appears
to be useful in valuing equities relative to alter-
native asset classes.!?2 But the DDM is far from
omniscient. The market often departs widely
from its underlying value. 1987 provides a stark
example. During the first three quarters, stocks
outperformed bonds by 46.7 per cent, despite
the prediction of value-based asset allocation
models that bonds would provide higher re-
turns.®® Equilibrium was practically restored in
just one cataclysmic day—October 19. In the
words of Summers, “If anyone did seriously
believe that price movements are determined by
changes in information about economic funda-
mentals, they’'ve got to be disabused of that
notion by Monday’s 500-point [Dow] move-
ment.”’14

While this particular market overvaluation
was corrected quickly, mispricing can be longer
lasting. Modigliani and Cohn maintained, in
1979, that the stock market had been 50 per cent
undervalued for as long as a decade because of
inflation illusion.’> The emergence of a bull
market after inflation subsided was consistent
with their hypothesis.

Such significant and long-lasting departures
from value run counter to conventional theory,
which suggests that the competitive efforts of
many diverse investors are sufficient to restrain
prices to some small corridor around fair val-
ue.!6 They are more in line with the perspectives
of such market observers as Shiller, who argues
that "’social movements, fashions or fads are
likely to be important or even the dominant
cause of speculative asset price movements.”1”
Moreover, Summers has pointed out that the
whole litany of empirical tests supporting mar-
ket efficiency is also consistent with an alterna-
tive ’fads” hypothesis; he takes issue with the
notion that market prices must represent ratio-
nal assessments of fundamental value.!®

In the context of arguing that the stock market
is inefficient because it is too volatile, Shiller
documented wide departures of historical prices
from theoretical value and cited these depar-
tures as evidence for the existence of fads.'®
Fama and French found that dividend yields
can explain over 25 per cent of the variance in
future two to four-year returns and suggested,
as one possible explanation, that prices behave
whimsically in an irrational market.?0

Furthermore, the market appears to overreact
to world news (such as presidential illnesses),
dividends and other financial news, and may
systematically overreact during panics.?! Sever-
al studies, including those by DeBondt and
Thaler and Fama and French, have documented
long-run reversals in security prices, which
seem to be due to investor overreaction.2
DeBondt and Thaler showed reversals lasting
up to five years, which occurred primarily in
January. Fama and French demonstrated that
up to 40 per cent of the variance of three to five-
year returns is a predictable reversal of previous
returns. Others, extending these findings, have
generally concluded that such reversals repre-
sent evidence of serious market inefficiency.?

How can such “mispricing’’ persist in the face
of ”smart money”? Summers concluded that
irrationality may be difficult to identify and
risky to exploit, hence irrational prices need not
be eliminated in time.?* Black has argued that
trading by those who do not possess useful
information creates ‘noise’’—that is, deviations
of price from value.? These deviations induce
information-based traders to enter the market,
but the time required for them to correct pricing
errors caused by noise traders ”is often mea-
sured in months or years.”’?6 As evidence from
economic theory, experimental markets and the
real world (such as racetrack betting behavior)
has indicated, learning, competition and arbi-
trage may be insufficient to eliminate irrational-
ity and market inefficiencies.?”

Furthermore, institutional investors may be
particularly susceptible to fads. Bernstein has
suggested that value models move in and out of
favor with portfolio managers, based on their
current effectiveness.?® Such “’style” fads might
affect prices. Camerer and Weigelt have main-
tained that the relative performance goal of
professional money managers is conducive to
price bubbles.?® Friedman noted that the close-
knit professional investment community shares
the same research sources and suggested that
the asymmetry of rewards in money manage-
ment leads to “herd” opinions and decisions.3
In a similar vein, Treynor has demonstrated that
"’shared errors” can decrease price accuracy.3 A
shared error results, for example, if all investors
accept the imperfect opinion of one Wall Street
expert. Ironically, the ubiquitous application of
the DDM using analysts’ consensus earnings
estimates may lead to more, rather than less,
misvaluation.
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Finally, fads and other departures of price
from valuation fundamentals may last because
they represent return-maximizing behavior. As
Arrow has noted, “If everyone else is ‘irratio-
nal,’ it by no means follows that one can make
money by being rational, at least in the short
run. With discounting, even eventual success
may not be worthwhile.””32 It can be demon-
strated that, under certain conditions, irrational
traders actually earn higher returns than their
more rational counterparts.33

This is not inconsistent with Keynes’ observa-
tion, made over 50 years ago, that the market is
like a beauty contest, in which each investor’s
goal is not to pick the prettiest contestant but,
rather, the contestant other judges deem the
prettiest. In this view, investors find it more
profitable to anticipate the opinions of others
than to focus on value. It has in fact been
demonstrated that foreknowledge of future con-
sensus earnings estimates is more valuable than
foreknowledge of actual earnings.3 Keynes
may well have been correct in asserting that
“investment based on genuine long-term expec-
tations is so difficult ... as to be scarcely
practicable. He who attempts it must surely . . .
run greater risks than he who tries to guess
better than the crowd how the crowd will be-
have.”’3

The Importance of Equity Attributes

The power of the DDM appears diminished
when it is combined in a multivariate frame-
work with P/E and dividend yield measures.36
This suggests that equity attributes are more
than just surrogates for value.

There are several reasons why equity attri-
butes might be related to subsequent returns.
First, attributes have long been recognized as
important determinants of investment risk.3”
Attributes associated with greater riskiness
should command higher expected returns. Sec-
ond, the effects of macroeconomic forces may
differ across firms, depending on the firms’
equity attributes.3® For instance, changes in in-
flation affect growth stocks differently from
utility stocks. Furthermore, like the overall mar-
ket, attributes may be mispriced. Mispricing
might manifest itself in the form of persistent,
anomalous pockets of inefficiency, such as the
residual-return-reversal effect.® Or it may, just
as fads in the stock market, be psychologically
motivated, hence mean-reverting over time.

Because individual stocks are less universally

scrutinized than the overall market, one might
presume them to be relatively less efficiently
priced. Indeed, there is growing evidence that
fads cut across stocks sharing a common attri-
bute. As these fads ebb and flow, abnormal
returns accrue.

Anomalous returns to some attributes, such
as neglect, sigma and earnings controversy,
may arise because investors demand compensa-
tion for perceived risk.4 In conventional theory,
such a demand would be irrational, because the
risks are diversifiable, hence should earn no
abnormal returns. More recent theories that
incorporate the effects of incomplete informa-
tion posit abnormal returns to such attributes.

The novel cognitive psychological approach
termed “Prospect Theory”” by Kahneman and
Tversky has been applied by Shefrin and Stat-
man to explain the dividend yield, small size,
low P/E, neglected firm and January anomalies
and by Arrow to explain anomalies associated
with investor overreaction.4? Arrow’s argument
can be generalized to encompass a host of
anomalies, including the earnings torpedo and
residual-return-reversal effects.

As noted above, DeBondt and Thaler and
Fama and French cite overreaction as a potential
explanation of long-term price reversals. Over-
reaction can also explain low P/E, yield and
other effects related to simple financial ratios.3
Overreactions have also been related to stock
splits, earnings and news events.%

The human tendency to avoid, or at least
delay, announcing bad news may explain day-
of-the-week and week-of-the-month anoma-
lies.#* Human psychology may also underlie
analysts’ tendency to overestimate growth stock
earnings, which accounts for the earnings tor-
pedo effect.#6 Other behavioral predilections
appear to explain the trends in analysts’ earn-
ings estimates effect. The persistence of ana-
lysts’ revisions is consistent with the “herd
instinct”” on Wall Street and analysts’ tendency
to avoid reversing forecasts.*”

Simon’s “procedural rationality,” a psycho-
logical decision-making framework, has been
useful in understanding the January, size, yield
and other effects.#® Noise in securities prices
may explain low-P/E and other simple financial
ratio effects.*® It may also account for the seem-
ingly inexplicable discount to net asset value of
many closed-end funds.°

Once we loosen the strict rationality assump-
tions of conventional theory, we find cognitive
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psychological models capable of explaining
seemingly anomalous pricing. Equity character-
istics other than theoretical value thereby be-
come important in understanding stock returns.

Examining the DDM

While previous evidence thus suggests that
DDM is a useful construct, it appears to be far
from the complete answer to modeling returns.
We provide further insight on this issue. First,
we examine the relation between DDM expect-
ed, or ex ante, security return and other equity
attributes. We thereby ascertain whether certain
attributes tend to be favored by DDM models.
We next examine the relation between actual, or
ex post, security return and equity attributes,
including the DDM. This provides an empirical

Table I Equity Attributes

assessment of the value of “value” modeling.

Methodology

We used the 25 equity attributes analyzed in
our previous article. Table I defines these mea-
sures.5! We also utilized expected stock returns
from a commercially available three-stage
DDM.>? These expected returns are based on
consensus earnings forecasts, and were collect-
ed quarterly, in real time, to avoid potential
biases such as look-ahead and survivorship.

We employed cross-sectional regression of
returns on predetermined attributes. Both DDM
expected returns and actual stock returns were
tested as the dependent variable. The indepen-
dent variables were the attribute exposures,
normalized as described below.

Attribute

Low P/E
Book/Price

Cash Flow/Price
Sales/Price

Yield
Beta

Coskewness

Sigma

Small Size

Earnings Torpedo

Earnings Controversy
Neglect

Low Price
Relative Strength
Residual Reversal

Tax-Loss Measures

Trends in Analysts’ Earnings

Estimates
Earnings Surprise

Definition

trailing year’s fully diluted earnings per share divided by price

common equity per share divided by price

trailing year’s earnings plus depreciation and deferred taxes per share divided by price

trailing year’s sales per share divided by price, relative to the capitalization-weighted
average sales per share for that stock’s industry

indicated annual dividend divided by price, as well as a binary indicator of zero yield

calculated quarterly from a rolling 60-month regression of stock excess (over Treasury bill)
returns on S&P 500 excess returns, with a Vasichek Bayesian adjustment.

calculated quarterly on a rolling 60-month basis as:
3R~ R) Rey = Ry?
2Ry~ Ry,)»

where R, is stock excess (over Treasury bill) return, Ry, is the S&P 500 excess return,
and R; and R, are rolling 60-month arithmetic averages

calculated as the standard error of estimate, or dispersion of error terms, from the beta
regression

the negative of the natural log of market capitalization

the change from the latest earnings per share last reported to next year's consensus
estimate, divided by stock price

the standard deviation of next year's analysts’ earnings estimates, divided by stock price

the negative of the natural log of one plus the number of security analysts following each
stock

the negative of the natural log of stock price
the intercept, or alpha, from the rolling 60-month beta'regression

measured separately for each of the two most recently completed months as the residuals
from the beta regression

proprietary models of potential short and long-term tax-loss selling pressure for each stock

measured separately for each of the three most recently completed months as the change
in the next fiscal year's consensus estimate, divided by stock price

measured separately for each of the three most recently completed months as the
difference between the announced earnings and the consensus estimate on that date,
divided by stock price
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We utilized both univariate and multivariate
regressions, as appropriate. Multivariate regres-
sion measures several effects jointly, thereby
“purifying” each effect so that it is independent
of the others. We refer to multivariate return
attributions as “pure” returns and to univariate
attributions as "‘naive’”” returns. Univariate re-
gression naively measures only one attribute at
a time, with no control for other related effects.
A single attribute will often proxy for several
related effects; a multivariate analysis properly
attributes return to its underlying sources.

We analyzed the 20 quarters of the five-year
period from June 1982 to June 1987. For each
quarter, ‘we ran a generalized-least-squares
(GLS) regression for the universe, which aver-
aged 1183 of the largest-capitalization stocks.3?
The GLS weights, updated quarterly, were the
squared reciprocal of each stock’s residual risk.
Each stock’s weight was limited to a maximum
of 10 times and a minimum of one-tenth the
average GLS weight. The use of GLS regression
produces greater estimation accuracy than ordi-
nary least squares.

We normalized each independent variable
(including DDM expected return in the ex post
analysis only) by subtracting its capitalization-
weighted average and dividing by its cross-
sectional standard deviation. Outliers were
truncated. The normalization procedure provid-
ed coefficients, or attributions of return, that are
scaled consistently across measures. Each coef-
ficient represents the marginal return to a stock
with an exposure of one cross-sectional stan-
dard deviation to that measure. We refer to this
as "“one unit of exposure.” In addition to these
normalized measures, some regressions include
a zero-yield indicator in the form of a binary
dummy variable and 38 binary industry varia-
bles to control for industry comovements.

Stability of Equity Attributes

Would the quarterly time frame we utilized
bias our conclusions? On one hand, longer time
frames hamper measures that are short-lived.
The information content of variables such as
earnings surprise may become stale quickly. On
the other hand, characteristics such as book/
price are relatively stable. We examined the
relative stability of the various equity attributes
to determine whether quarterly DDM expected
return was sufficiently timely.

We calculated the correlation of each equity
attribute between beginning-of-quarter and

end-of-quarter exposures across stocks. Our sta-
bility measure for each attribute was an average
of these quarterly correlations. Book/price and
P/E turned out to be rather stable, with average
correlations of 0.94 and 0.87, respectively. DDM
expected return was less stable, with an average
correlation of 0.66, and the more transient ef-
fects exhibited much less stability. For instance,
the average correlation was 0.29 for earnings
surprises and 0.15 for trends in analysts’ earn-
ings estimates.>4

What are the implications for testing the
DDM in a quarterly framework? DDM expected
return is substantially more stable than tran-
sient measures but somewhat less stable than
measures such as book/price. It should be noted
that attribute exposures were updated quarter-
ly; intraquarter correlations for one and two
months apart would be even higher for all
measures, including DDM expected return. But
even a monthly framework could be criticized as
being inferior to a daily one. Moreover, a quar-
terly analysis would definitely handicap short-
lived measures, such as earnings surprise. We
believe our conclusions regarding the DDM are
robust to shorter time frames.

Expected Returns

We examined the relation of DDM expected
security return to various predetermined equity
characteristics. First we considered naive, or
univariate, attributions of DDM expected re-
turn. These naive attributions enable us to veri-
fy intuitive notions of association, such as that
between low P/E and DDM. We then analyzed
pure, or multivariate, attributions of DDM ex-
pected return. Because multivariate regression
disentangles the effects of one attribute from
those of others, it provides for a proper attribu-
tion of DDM expected return and reveals the
true relations between equity characteristics and
DDM attractiveness.

Table II presents summary statistics for the ex
ante cross-sectional regressions over the period
from June 1982 to Jjune 1987. Each quarter’s
regression coefficients can be interpreted as the
expected return to the equity attributes, as im-
plied by the DDM. Quarterly average regression
coefficients, in both naive and pure form, and
associated t-statistics are displayed for the vari-
ous attributes.

The t-statistic measures whether the average
of expected returns differs significantly from
zero. Another measure of the relation between
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Table II Quarterly Average Expected Returns to Attributes

Naive Pure
Average Number of Average Number of
Expected Quarters Expected Quarters

Attribute Return T-Stat. |T|>2 Return T-Stat. |T|>2
Low P/E 1.67 4.1* 16 1.11 5.5** 8
Book/Price 0.92 8.2** 18 -0.22 -3.9* 0
Cash Flow/Price 0.51 2.1 13 0.08 0.6 3
Sales/Price 0.80 10.6** 17 0.53 9.6** 14
Yield 0.53 3.6™ 15 1.66 17.7* 20
Zero Yield -0.10 -0.8 2 1.08 7.9** 11
Beta 0.52 3.1 18 0.65 17.9** 16
Coskewness —-0.09 -0.3 15 -0.23 =3.7* 1
Sigma 0.74 2.3* 14 0.50 7.3 3
Small Size 0.22 2.9* 6 -0.24 =5.2* 7
Earnings Torpedo 0.43 2.0* 13 0.60 3.6™ 13
Earnings Controversy 0.22 0.9 7 -0.19 -1.5 2
Neglect 0.14 1.6 6 —-0.05 -1.1 0
Low Price 0.79 11.8* 17 0.67 11.1* 16
Relative Strength —0.45 -1.9* 15 0.10 1.6 2
Residual Reversal (~1) -1.04 —-4.0** 17 ~0.66 -13.8** 18
Residual Reversal (-2) -0.36 -1.9* 16 -0.25 =-3.7* 11
Short-Term Tax-Loss 1.51 6.1* 18 0.43 2.8* 5
Long-Term Tax-Loss 0.09 0.3 11 -0.10 -1.3 1
Trend in Estimates (—1) 0.02 0.2 6 0.19 1.9* 4
Trend in Estimates (—2) 0.00 0.0 7 0.18 1.7* 6
Trend in Estimates (—3) 0.24 1.9* 4 0.15 1.9* 2
Earnings Surprise (—1) ~0.12 -0.2 1t -0.09 -0.3 ot
Earnings Surprise (—2) 0.04 0.1 3t -0.06 -0.4 ot
Earnings Surprise (—3) -0.24 -1.7 2t -0.09 -0.9 2t

*Significant at the 10 per cent level.
**Significant at the 1 per cent level.

tData for the earnings surprise measures were available for the last 13 quarters. All other measures are for 20 quarters.

equity attributes and DDM expected return is
the frequency of cross-sectional significance. On
average, an attribute may not be associated with
an expected return significantly different from
zero, but it may nonetheless be tied cross-
sectionally to DDM expected return. To show
cross-sectional explanatory power, we display a
count of the number of quarters in which the
attribute had a t-statistic greater than two in
absolute value. This should occur by chance
alone about 5 per cent of the time, or in one out
of 20 quarters.

Naive Expected Returns

In naive form, all the simple financial ratios—
P/E, book/price, cash flow/price, sales/price
and yield—have significant positive expected
return attributions, ranging between 51 and 167
basis points for one unit of exposure. These
expected payoffs are significant at the 1 per cent
level, except for cash flow/price, which is signif-
icant at the 10 per cent level. Also, the number
of times the financial ratios have a cross-section-
al t-statistic greater than two in absolute value
ranges from 13 to 18, which is much higher than
would occur by chance alone.

We noted earlier that, under appropriate sim-
plifying assumptions, the DDM reduces to sim-
ple financial ratios. Now we have found empiri-
cal evidence of an intimate relation between
such ratios and DDM expected return.5> This
evidence supports the hypothesis that these
ratios are mere proxies for value (a notion tested
directly in a later section).

The beta and sigma attributes are also tied
positively and significantly to DDM expected
return. These relations are consistent with an
expected reward for bearing risk. The average
expected return to earnings torpedo, too, is
significantly positive. Because DDM expected
return is derived from analysts’ earnings esti-
mates, which tend to be overly optimistic for
high-growth stocks, this relationship is not sur-
prising.56

Significant associations between DDM ex-
pected return and price-based attributes may
arise from changes in stock price that are unre-
lated to changes in value.5” Price movements
consistent with changes in value leave DDM
expected return unaffected, hence induce no
correlation with other attributes. Price move-
ments unrelated to value, however, affect DDM
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expected return as well as price-based attri-
butes, thereby inducing a correlation. For in-
stance, a decline in price raises a stock’s position
on the low-price scale. If unassociated with a
change in value, the price decline also raises its
DDM expected return.® Price-based attributes
include the simple financial ratios, but even
more directly price-related are measures such as
residual-return reversal and potential short-
term tax-loss selling. These measures are signifi-
cantly related to DDM expected return.

Pure Expected Returns

Expected return attributions in pure form are
sometimes consistent with those in naive form.
For instance, the expected naive payoff to low
P/E is 1.67 per cent, with a t-statistic of 4.1,
while the expected pure payoff is 1.11 per cent
with a t-statistic of 5.5. The expected pure
return is less than the naive return, indicating
that the latter proxies for related effects such as
yield. Despite the lower magnitude of the pure
return, its larger t-statistic attests to the greater
consistency of its association with DDM expect-
ed returns.5®

Among the simple financial ratios, the cash
flow/price attribution disappears in pure form.
Sales/price remains significant at the 1 per cent
level, while yield becomes larger and more
significant, with a t-statistic of 17.7. Expected
return to book/price flips sign, becoming nega-
tively related to DDM expected return. Naive
returns to book/price apparently proxy for posi-
tively correlated pure attributes such as yield.
When these relationships are properly con-
trolled, higher book/price is associated with
lower DDM expected return.

Pure expected return to zero yield is notably
different from its naive counterpart. The pure
expected payoff is 1.08 per cent, with a t-statistic
of 7.9. Controlling for the common features of
zero-yielding stocks, such as their below-aver-
age size, allows a positive association between
zero yield and DDM expected return to emerge.
Expected return to small size flips sign and is
negative in pure form.

The positive beta and sigma relationships with
DDM expected return are even stronger, statisti-
cally, in pure form, while coskewness emerges as
significant and negative. Residual-return reversal
becomes even more significant, while potential
short-term tax-loss selling weakens.

Trends in analysts’ earnings estimates emerge
significantly positive at the 10 per cent level.

This correlation might arise because of revisions
in estimates that have not yet been fully reflect-
ed in stock prices. Such an upward revision in
the consensus estimate would render a stock
more attractive on a DDM basis.

Some measures, such as neglect and earnings
surprise, are uncorrelated with DDM expected
returns. These measures are associated, howev-
er, with anomalous returns.é® Calendar-related
anomalies also appear unrelated to the DDM. It
is improbable, for instance, that value varies in a
fashion consistent with the day-of-the-week ef-
fect.61 The DDM does not provide the whole
story on returns.

We analyzed the time pattern of the associa-
tion between DDM expected returns and pure
returns to each attribute. Some relationships
were quite stable. For example, the expected
return to yield was positive and significant in all
20 quarters. Not surprisingly, weaker relation-
ships were less stable. For instance, trends in
analysts’ estimates were positively related to
DDM expected return in 14 quarters.

We derived the expected pure return to each
attribute in a “’bottom-up” fashion from individ-
ual security DDM expected returns. Such esti-
mates may be useful in assessing the relative
attractiveness of various sectors of the market.62
Alternatively, macroeconomic drivers can be
used in a “top-down” fashion to forecast attri-
bute, or sector, returns.$

The average quarterly R2, or percentage of
variation in cross-sectional return explained by
our attributes, is 28 per cent. Thus a DDM
strategy cannot be replicated with attributes
alone. But if some attributes produce anoma-
lous returns, a DDM strategy will not fully
exploit them.

Actual Returns

We tested the potency of the DDM by examin-
ing the determinants of actual return over the
five-year period from June 1982 to June 1987.
First, we assessed the DDM’s power by regress-
ing actual, or ex post, stock return on DDM
expected return. Then we examined the relative
power of DDM and P/E by including both
measures in a bivariate regression. We made
this direct comparison because of the wide-
spread use of P/E by practitioners.6* Next, we
pitted DDM against the simple financial ratios
related to valuation modeling. Lastly, we car-
ried our analysis to its logical conclusion by
considering DDM simultaneously with 25 other
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attributes, as well as 38 industry classifications.
The four panels of Table III present summary
statistics for the ex post cross-sectional regres-
sions. The returns displayed represent an aver-
age of the quarterly cross-sectional regression
coefficients. The t-statistics measure whether
the average actual payoff differs significantly
from zero. Also shown is a count of the number
of quarters in which the attribute had a t-
statistic greater than two in absolute value.

Table Il Quarterly Average Actual Returns to Attributes

Average Number of
Actual Quarters
Panel A Attribute Return T-Statistic | T]>2
DDM 0.21 1.1 8
Average Number of
Actual Quarters
Panel B Attribute Return T-Statistic | T|>2
DDM 0.15 0.7 10
Low P/E 1.53 1.2 17
Average Number of
Actual Quarters
Panel C Attribute Return T-Statistic | T{>2
DDM 0.06 0.3 9
Low P/E 0.92 0.5 10
Book/Price 0.01 0.0 12
Cash Flow/

Price 0.18 0.2 9
Sales/Price 0.96 4.1 7
Yield -0.51 -0.9 15

Average Number of
Actual Quarters
Panel D  Attribute Return T-Statistic [ T|>2
DDM 0.23 1.4 6
Low P/E -0.22 -0.3 5
Book/Price 0.51 1.6 5
Cash Flow/

Price 0.61 1.6 4
Sales/Price 0.80 5.4** 7
Yield -0.33 -1.0 4
Zero Yield -0.13 -0.4 2
Beta -0.18 -0.9 5
Coskew-

ness 0.14 0.7 1
Sigma -0.99 -2.5* 9
Small Size 0.05 0.2 6
Earnings

Torpedo -0.33 -1.2 5
Earnings

Cont. 0.19 0.5 2
Neglect 0.50 2.0° 7
Low Price 0.08 0.3 8
Relative

Strength 0.92 2.2* 12
Residual

Rev. (-1) —-1.69 —-8.1™ 15
Residual

Rev. (—2) -0.37 —-2.0* 8

Table III continued

Short-Term

Tax-Loss —0.83 —-2.5* 5
Long-Term

Tax-Loss -0.17 -0.6 3
Trend in

Est. (—1) 1.11 4.5* 7
Trend in

Est. (=2) 0.52 2.2* 1
Trend in

Est. (=3) 0.38 1.4 2
Earnings

Surp. (-1) 098 1.7 2t
Earnings

Surp. (-2) 1.11 2.6" 1t
Earnings

Surp. (—3) 0.74 2.4* 21

*Significant at the 10 per cent level.
**Significant at the 1 per cent level.
tData for the earnings surprise measures were available for the
last 13 quarters. All other measures are for 20 quarters.

Power of the DDM

As Panel A shows, a one-unit-of-exposure bet
on DDM expected return would have provided
a quarterly average payoff of 21 basis points,
exclusive of transaction costs, over the five-year
period. This average payoff has a t-statistic of
1.1, and thus is not significantly different from
zero. The impotence of DDM should be viewed
in context, however; this particular period was
one of the worst performance stretches for the
DDM in the last 20 years.®®

While DDM had little predictive power, it was
tied cross-sectionally to actual stock returns.
DDM had a t-statistic with an absolute value
exceeding two in eight of the 20 quarterly re-
gressions. The lack of significant average re-
turns over this period, however, underscores
the fact that DDM predictions were at times
perverse. That is, DDM expected return was
sometimes negatively correlated with actual
returns.

Panel B shows the results of pitting DDM
against low P/E.¢¢ The quarterly average payoff
to DDM declines to 15 basis points. The average
payoff to low P/E is larger—1.53 per cent—but
not statistically significant. Low P/E is signifi-
cant in 17 of the quarterly cross-sectional regres-
sions, while DDM is significant in only 10
quarters. If low P/E were a mere proxy for
DDM, it would be subsumed by DDM. This is
not the case; rather, DDM appears partially
subsumed by low P/E.

Panel C displays results from the simulta-
neous analysis of DDM and the simple financial
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ratios. The average quarterly payoff to DDM
drops to six basis points. The highest payoffs
are 92 basis points to low P/E and 96 to sales/
price. The payoff to sales/price is statistically
significant at the 1 per cent level, while the
other payoffs are insignificant.

Power of Equity Attributes

Panel D displays results from the full multi-
variate regression. While DDM remains insig-
nificant, many equity attributes provide statisti-
cally significant abnormal performance. These
include sales/price, neglect, relative strength,
residual return reversal, trends in analysts’
earnings estimates and earnings surprise.’
Once again, the DDM does not subsume equity
attributes.

The conjecture that the predictive power of
equity characteristics arises solely from their
proxying for value is wrong. To the contrary,
equity attributes emerge important in their own
right. In fact, many attributes were better pre-
dictors of subsequent return than the DDM.

Moreover, DDM expected return is nothing
more than an additional equity attribute. Our
test of the DDM'’s predictive power can be

Figure A Cumulative Return to DDM

Table IV Summary

Average Adjusted R?

Panel A: DDM 0.37%
Panel B: DDM & P/E 3.38%
Panel C: DDM & Simple Financial

Ratios 8.94%
Panel D: DDM & All Equity Attributes 43.93%

interpreted as a semi-strong-form test of market
efficiency. Because all inputs to the model are
publicly available, this measure is no different
from other predetermined attributes, such as
P/E, from the perspective of market efficiency.

Table IV summarizes the additional invest-
ment insight provided by equity attributes by
showing the average quarterly R?, adjusted for
degrees of freedom, for each set of ex post
regressions. Clearly, the full model has substan-
tially more explanatory power than the DDM
alone. Stock returns are driven by much more
than just value considerations.

Our previous article showed that returns to
many equity attributes appear forecastable. This
leads us next to examine the predictability of
returns to the DDM.

6%

Pure Return

““%&—Naive Return

] j S T LI
2 3 4 1 2 3 4 1 3 4 1 2 3 4 1 2 3 4 1 2
1982 1983 1984 1985 1986 1987
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Forecasting DDM Returns

Figure A plots cumulative ex post returns to
DDM in both naive and pure form. The naive
returns arise from a constant bet of one unit of
exposure on DDM, letting the chips fall where
they may in regard to unintentional bets on
other attributes. The pure strategy places the
same intensity of bet on DDM, but simulta-
neously neutralizes bets on all other attributes.
That is, the pure strategy maintains equity char-
acteristics, such as yield and industry expo-
sures, identical to those of the market.

The similarity in the payoff patterns of the
two strategies is not coincidental, because naive
returns equal pure returns plus “noise” from
unintentional side bets. Below, we focus on the
pure returns. The payoff to DDM appears un-
stable, which leads us to investigate its predict-
ability.

First, we considered a time-series analysis of
the pure returns, as we previously found such
an approach to be useful.®® However, no signifi-
cant patterns were found.

We then examined correlations between the
time-series of pure returns to the DDM and
pure returns to the simple financial ratios. All
relationships were insignificantly different from
zero, except for the correlation between pure
returns to DDM and pure returns to yield. This
correlation was —0.55, with a t-statistic of —3.3,
significant at the 1 per cent level. The fact that
the payoff patterns of the simple financial ratios
are not positively correlated with the DDM
reinforces the notion that these ratios are not
mere proxies for value. Moreover, the negative
relationship with returns to the yield attribute
suggests that the DDM may be “aggressive” in
nature, as our previous work showed yield to be
“defensive.”’%?

We regressed quarterly pure returns to the
DDM attribute on S&P 500 excess returns (over
Treasury bills) for the five-year period. We
found the following relationship:

DDM Pure Return = —0.12 + 0.08 Market
Excess Return.

The DDM'’s positive market responsiveness of
0.08 has a t-statistic of 5.2, which is highly
significant. For each additional 1 per cent of
positive (negative) quarterly market excess re-
turn, a one-unit-of-exposure bet on the DDM
provides eight more (fewer) basis points of
return over this period. Contrary to convention-

al wisdom, the value attribute appears to detract
from performance in bear markets.

Furthermore, the intercept of the DDM re-
gression is negative (with a t-statistic of —1.0).
On a market-adjusted basis, the DDM was
detrimental to returns over this period. Positive
returns to DDM accumulated only because this
was a bull market period.

The DDM'’s dependency on market climate
may arise from variations in investors’ willing-
ness to be far-sighted. Because the DDM dis-
counts an infinite stream of future dividends, it
is a forward-looking measure. When the market
is rising, investors are more optimistic and
extend their horizons; they are more willing to
rely on DDM expectations. When the market is
falling, they are less willing to trust DDM expec-
tations and place greater emphasis on more
tangible attributes such as current yield.

In theory, prices are value-based and immune
to mood swings. In practice, we find investor
psychology to be paramount.

Conclusion

Market efficiency, investor rationality and val-
ue-based pricing are major tenets of convention-
al investment theory. All three of these pre-
sumptions are suspect.

We have demonstrated that equity character-
istics are not mere proxies for value. The explan-
atory power of other equity attributes dwarfs
that of the DDM. Furthermore, the DDM ap-
pears to be just another equity attribute
and, like some attributes, may be amenable to
prediction. »

In an inefficient market driven by investor
psychology, investment opportunities are
bountiful. Blind adherence to value models is
suboptimal, and a heavy dose of empiricism is
warranted. As Noble Laureate Herbert Simon
has asserted, the emerging laws of economic
behavior “have much more the complexity of
molecular biology than the simplicity of classical
mechanics. As a consequence, they call for a
very high ratio of empirical investigation to
theory building.”””° In a similar vein, Paul Sa-
muelson has stated: I prefer paradigms that
combine plausible Newtonian theories with ob-
served Baconian facts. But never would I refuse
houseroom to a sturdy fact just because it is a
bastard without a name and a parental
model.””" W
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