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high-yield stocks may be generously rewarded. At 
other times, such issues are outpaced by others with 
rapid earnings growth. Some investment styles have 
a record of producing respectable long-terin results. 
Even the most successful styles and strategies, how- 
ever, sometimes experience extended dry spells. In- 
deed, styles that pay off in one economic environment 
frequently fail in a different one. Obviously, any tech- 
nique that can predict the performance of various 
styles would be of considerable practical value. 

This article describes the results of our research 
on predictors for the performance of various invest- 
ment styles. It builds on earlier research (Axnott and 
Copelaiid [1985]) that suggested a direct linkage be- 
tween measures of the business cycle and the power 
of several stock selection disciplines. The stocks most 
favored under the disciplines presented he:re outper- 
form the average stock by over 100 basis points per 
month. The stocks least favored under these disci- 

The style of an investment portfolio shapes the 
pattern of returns more significantly than virtually 
any other element in the investment process. We can- 
not know whether this will be a year that rewards 
growth or value investors. But, in a year that rewards 
value managers, almost all growth managers will suf- 
fer. Conversely, in a year that rewards growth inves- 
tors, those who favor value will generally suffer. 

Table 1 summarizes the median performance 
of value and growth managers tracked by EA1 for a 
full decade. At some times value managers beat 

TABLE 1 

Returns to Alternative Management Styles (%) 

Time SdrP500 Growth Value Best Worst 
Period Index Managers Managers Performing Performing 

Cumulative Returns 

1975 1-1976 I 57.6 41.0 53.7 53.7 41.0 
plines lag by nearly 100 basis points per month. 1976 11-1978 I - 4.8 - 1.9 12.6 12.6 - 1.9 

1978 11-198OIV 75.9 99.9 67.4 99.9 67.4 
1.8 -11.4 

cannot be realized in actual stock selection. Imple- 1982 111-1983 11 61.1 68.4 62.4 68.4 62.4 

and correspondingly high transaction costs. Never- 

Of course, the full power of such disciplines 1981 I-1982 II -12.4 -11.4 1.8 

mentati.on would generate high portfolio turnover 1983111-1984IV 6.6 - 5.3 9.3 9.3 - 5.3 

Annual Returns 
theless, selection styles merit considerable attention 
as a guide to the timing of transactions. 

1975 1-1984 IV 14.8 14.6 18.0 20.5 12.2 

ROlBER.1: D. ARNOTT is President of First Quadrant Corporation in Pasadena (CA 91101). CHARLES M. KELSO, JR., is 
Managing Director, and STEPHAN KISCADDEN and ROSEMARY MACEDO are Associates of the same firm. 



growth managers, while at others the reverse oc- 
curred (see Bailey and Arnott [1986]). Certainly, if we 
could anticipate which would be rewarded, we would 
have a valuable tool for investment management. In- 
deed, the more accurately we could forecast sources 
of return, the more valuable a tool we would have. 

How do we quantify style? One widely used 
tool is the BARRA "ET' risk model, which scores 
every stock on the market according to twelve factors 
detailed in Table 2. For example, stocks favored by 

TABLE 2 

BARRA Risk Factors 

Factor Description 

Market Variability 

Success 

Size 

Trading Activity 

Growth Orientation 

Book to Price 

Earnings to Price 

Earnings Variability 

Financial Leverage 

Foreign Income 

Labor Intensity 

Dividend Yield 

A measure of volatility in stock price 
and options prices. 

A measure of relative stock price per- 
formance. 

A measure of company assets and mar- 
ket capitalization. 

A measure based on various indexes of 
share turnover. 

A measure designed to predict subse- 
quent growth in earnings per share. 

A measure of book value per share rela- 
tive to price per share. 

A measure of earnings per share rela- 
tive to price per share. 

A measure of volatility in earnings and 
cash flow per share. 

A measure of balance sheet and operat- 
ing leverage. 

A measure of the proportion of earnings 
derived from foreign sources. 

A measure of the relationship between 
labor cost and capital cost. 

A measure of the predicted dividend 
yield on common stock. 

value managers typically have high exposure to the 
book to price, earnings to price, and dividend yield 
factors. They also frequently exhibit low exposure to 
the trading activity and market variability factors. 
Stocks selected by growth managers generally have 
the opposite exposure. With either growth or value 
management, exposure to the other factors, such as 
size and foreign income, may be either low or high. 

Table 3 shows the relative importance of the 
various factors. Persistence in the factor returns is 
measured by their mean return. The factors with sta- 
tistically significant mean returns, as indicated by 
their t-statistics, are book to price, earnings to price, 
foreign income, success, and size. A style that main- 
tains exposure to one or more of these factors can 

TABLE 3 

Summary Statistics on Factor Returns" 
(1D3 - 12/88) 

Factor Mean t- Standard Relative 
Return Statistic Deviation Powep 

Market Variability 
Success 
Size 
Trading Activity 
Growth Orientation 
Book to Price 
Earnings to Price 
Earnings Variability 
Financial Leverage 
Foreign Income 
Labor Intensity 
Dividend Yield 

-0.10 
0.29 

-0.17 
-0.10 

0.07 
0.33 
0.24 

- 0.01 
- 0.05 
- 0.09 

0.05 
0.07 

-0.89 
3.04' 

-2.7P 
- 1.61' 

0.73 
5.66' 
4.12' 

-0.18 
- 1.35' 
-3.18' 

1.08 
1.05 

1.42 15.6 
1.21 11.3 
0.80 4.9 
0.79 4.8 
1.22 11.5 
0.74 4.2 
0.74 4.2 
0.70 3.8 
0.47 1.7 
0.36 1.0 
0.59 2.7 
0.85 5.6 

a Monthly returns in percent. 

a multiple of the lowest such value. 
Computed by squaring the standard deviation and expressed as 

Significant at 10% level. 
Significant at 5% level. 

e Significant at 1% level. 

thus expect to produce respectable long-term results, 
assuming past patterns persist. Indeed, some of the 
most successful investment managers use precisely 
such an approach. 

Variability in the factor returns is measured by 
their standard deviation. All the factors have a stan- 
dard deviation that is large relative to the mean re- 
turn. This suggests that a discipline that alters factor 
exposures can hope to produce spectacular invest- 
ment results, provided some of this variability can be 
explained. This prospect motivates our research. 

The importance of the factor returns in explain- 
ing security price behavior is measured by their rel- 
ative power. Factors of the greatest importance are 
market variability, growth orientation, and success. 
The market variability factor is a more powerful factor 
in stock returns than the five least powerful factors 
combined! This is not surprising, because market var- 
iability is analogous to beta, which is clearly the 
strongest single determinant of stock price behavior. 
The growth orientation and success factors are almost 
as powerful. 

If some of this variability can be explained for 
the most powerful factors, the results could be par- 
ticularly valuable. 

RESEARCH METHODOLOGY 

We conducted our research in two parts. First 
we explored individual variables that are thought to 
have an important influence on factor returns. We 
examined three classes of variables - calendar, mar- 
ket, and economic relationships - using a simple ex 
post regression framework.' We then examined the 
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combined merit of these three classes of Variables for 
forecasting factor returns. 

In the second stage of our analysis we applied 
multivariate statistical techniques within a rigorous 
ex ante regression framework. The resultinl, r ex ante 
factor return fcrecasts were then used to simulate 
simple stock selection disciplines. 

The sample data employed in our research con- 
sist of 192 monthly observations from January 1973 
through Decemlber 1988. Our ex ante testing was car- 

CaFe must be taken not only in choosing which 
variables we use but also in how we use them. For 
example, capacity utilization can be used directly as 
a raw variable. It usually lies in a range from 70% to 
100% and exhibits no secular trend. On the other 
hand, money supply and price indexes should prob- 
ably be measured in terms of either ,growth or accel- 
eration rates. 

RESULTS 
ried out as follows. First, sample data consisting of 
70 montlhly observations from January 1973 through Calendar Effects 

October 1978 were used to estimate regression equa- 
tions for each BARRA factor. The equations were ap- 
plied to predict factor returns for November 1978. 

Ntext, sample data from February 1973 through 
November 1978 were used to estimate another set of 
regressicin equations with the same explanakory var- 
iables. This equation was applied to predict factor 
returns for December 1978. This process was repeated 
to predict factor returns for every remaining month 
through December 1988. 

The biases found in ex post modeling, with full 
benefit of twenty-twenty hindsight, are not the only 
problems to avoid. There are several other potential 
sources of error. For example, the independent var- 
iables are not always available immediately at month- 
end. Therefore every effort was made to insure that 
the data tested would be available at the beginning 
of the month for which the next ex ante test would 
be rim. Consequently, all explanatory variables were 
lagged at least one month from the time the data were 
announced. 

Our tests for calendar effects iin factor returns 
focus on both seasonalities and serial correlation. The 
tests originated from the belief that there exist pat- 
terns in factor returns that are related exclusively to 
the passage of time. The results of this analysis sug- 
gest that seasonal effects, but not serial correlation 
effects, have statistically significant .value as predic- 
tors of factor return. 

We explored the seasonal effects using dummy 
variables, one for each month.' Tablle 4 presents the 
statistically significant results for the month effects. 
These results corroborate previous findings that in- 
dicate significant January effects. There are significant 
effects for eight factors: market variability, success, 
size, trading activity, book to price, earnings varia- 
bility, foreign income, and dividend yield factors. To 
put it casually, the dogs jump in January and nap the 
rest of the year. 

The January effect for the size factor is perhaps 
the most famous but clearly among the less signifi- 
cant. The effect for the book to price f<actor is the most 

TABLE 4 

Significant E:x Post Results for Calendar Variables 
(1173 - 12/88) 

-- 
January Other 
Effect Effects 

t- Correlation Correlation t- 
Factor Coefficient Statistic Month Coefficient Statistic -- 

Market Variability -0.180 2.516' 
Success - 0.261 -3.717' 
Size -0.130 -1.803b October 0.238 3.369' 
Trading Activity - 0.236 -3.339' 
Growth Orientation 
Book to Price 0.366 5.407c.d October - 0.218 -3.071' 
Earnings tci Price June - 0.207 - 2.908' 
Earnings 'Variability 0.264 3.763' 
Financial Leverage 

Labor Intensity 
Dividend Yield 0.198 2.777' 

Foreign Iricome - 0.121 -1.676b,d 

a Significant at 10% level. 
Significant at 5% level. 
Significant at 1% level. 
Exhibits a statistically significant reversal between December and January. 



significant at three times the magnitude of the January 
size effect. Next in importance are the effects for earn- 
ings variability and success. 

Intriguingly, there also exists a strong October 
effect for the book to price and size factors. This effect 
is opposite in sign to the January effect for these fac- 
tors. The October effect for size actually has a t-sta- 
tistic more than twice that for the corresponding 
January effect. 

Finally, there exists a significant June effect for 
the earnings to price factor. While the January and 
October effects are evident for many of the factors, 
only earnings to price shows a significant June effect. 
This is not likely to be a statistical fluke, as the t- 
statistic of -2.908 implies significance at the 1% level. 
Moreover, it is a far stronger effect than the well- 
accepted January small-stock effect. 

We studied the serial correlation effects using 
standard statistical techniques. If there were either 
momentum or reversal effects for factor returns, sta- 
tistically significant serial correlations would be evi- 
dent. Unfortunately, these relationships proved 
fickle. There was essentially no evidence of momen- 
tum effects. If a particular factor had been generating 
persistent positive or negative factor returns, it was 
at best a mediocre predictor of subsequent factor re- 
turns. 

Market Conditions 

Our tests for the effects of market conditions 
on factor returns concentrate on three market varia- 
bles: the equity risk premium, market volatility, and 
yield change. The capital markets themselves seem 
to tell us something about which factors are likely to 

be rewarded. Table 5 shows that all three variables 
have statistical significance as predictors of several 
factor returns. 

The risk premium is measured by S&P 500 
earnings yield3 minus the Treasury bill yield. This 
variable has been demonstrated to be useful in fore- 
casting market return (Arnott and Sorensen [1988]). 
Our hypothesis was that it should be useful likewise 
in forecasting factor returns. 

The risk premium variable demonstrates a sta- 
tistically significant impact on several factors. Nota- 
bly, it produces an impressive t-statistic of 4.1 for the 
market variability factor. This is not surprising be- 
cause this variable also shows impressive significance 
in forecasting the direction of the stock market. So, a 
factor that is analogous to beta should also respond 
to the risk premium. If the risk premium is high, 
stocks with high betas should do well. If the risk 
premium is low, stocks with low betas should do well. 
The risk premium also has a significant impact on the 
success, growth orientation, and financial leverage 
factors. 

Market volatility is defined as the six-month 
variance of returns on the S&P 500. Volatility plays a 
strong role in shaping market sentiment (Arnott 
[1987]). Periods of high volatility lead to investor 
unease, which may encourage a flight to safety. Pe- 
riods of market stability engender complacency, 
which may encourage investors to extend their in- 
vestment horizons. 

The market volatility variability shows a statis- 
tically significant effect on fully seven factors. Most 
notably, issues with high market variability, growth- 
oriented issues, issues with strong recent success, and 

TABLE 5 

Significant Ex Post Results for Market Variables 
(1173 - 12/88) 

Factor 

Risk Market Yield 
Premium Volatility Change 

Correlation t- Correlation t- Correlation t- 
Coefficient Statistic Coefficient Statistic Coefficient Statistic 

Market Variability 0.287 4.119' 

Size 
Trading Activity 
Growth Orientation 0.177 2.472' 
Book to Price 
Earnings to Price 
Earnings Variability 
Financial Leverage 0.145 2.014b 
Foreign Income 
Labor Intensity 0.101 1.396 
Dividend Yield 

Success -0.145 - 2.015b 
0.162 
0.158 
0.103 
0.132 
0.167 

-0.102 - 
0.125 
0.124 

0.169 

2.257 
2.200b 
1.424 
1.831b 
2.329' -0.146 - 2.028b 

- 1.410 
1. 732b 
1.7Nb 0.110 1.521 

2.357' 
-0.171 - 2.386' 

a Significant at 10% level. 
Sigruficant at 5% level. 
Significant at 1% level. 



issues with high labor intensity tend to perform well 
following periods of high stock market vohtility. 

The yielld change variable is simply the one- 
month change in the Treasury bill yield. It often in- 
dicates tightness in the money supply. It also shapes 
sentiment in the investment community. Rising short- 
term interest rates create unease. 

The yield change variable demonstrates a sta- 
tistically significant relationship with only k r o  factors. 
These lactors are growth orientation and dividend 
yield. Not surprisingly, stocks with high dividend 
yield do poorly as interest rates rise. The intriguing 
thing about this relationship is that it occurs after the 
interest rate increase is already evident. Issues with 
high growth orientation also tend to do badly as in- 
terest rakes rise. This is likely attributable to the higher 
discount rate applied to future earnings. 

Clearly, market conditions do have a bearing 
upon thle types of issues that can be expected to per- 
form. Interestingly, such relationships appear to be 
predictable, contrary to conventional wisdom. 
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Our tests for the effects of economic conditions 
on factor returns center on three economic variables: 
price in flation, economic health, and financial liquid- 
ity. We were curious as to whether economic condi- 
tions halve effects on factor returns that occur with a 
lag after the relevant data become public. The results 
indicate that economic conditions do influence the 
markets in ways that we can predict. 

Table 6 details the significant results for these 
economic effects. The price inflation variable is mea- 
sured b y  the percentage change in the Producer Price 

Index. This variable provides perhaps the earliest in- 
dicator of domestic price inflation pressures. We felt 
that increases in inflation would have a negative im- 
pact on companies whose financial condition would 
be most adversely affected. Accordingly, the price 
inflation variable displays a statistically significant ef- 
fect on three factors. These factors are earnings to 
price, foreign income, and dividend yield. The direc- 
tion of these effects is intuitively appealing: An in- 
crease in price inflation could be expected particularly 
to hurt companies with high exposures to these fac- 
tors. 

The economic health variable is measured by 
the percentage change in the Leading Indicators, a 
useful predictor of change in the level of economic 
activity. Here again, we see a statistically significant 
effect on three factors: market variability, earnings to 
price, and financial leverage. The sign of these effects 
is likewise intuitively appealing. An improvement in 
economic health could be expected to have a greater 
benefit for weaker companies, with high exposure to 
the earnings to price and financial leverage factors. 

The financial liquidity variable is measured by 
the percentage change in M1, which is a useful in- 
dicator of the most liquid part of the money supply. 
It is M1 that finds its way most quickly into the econ- 
omy. Our hypothesis was that increases in financial 
liquidity have a positive effect on stocks of companies 
that would benefit most from future economic health 
and suffer at least from future price inflation. 

The financial liquidity variable likewise dem- 
onstrates a statistically significant effect on three dif- 
ferent factors: size, book to price, and foreign income. 
The benefits from improved financial liquidity appear 

TABLE 6 

Sigruficant Ex Post Results for Economic Variables 
(1/73 - 12/88) 

Fist for 

Price Economic Financial 
Inflation - Health Liquidity 

Correlation t- Correlation t- 
Coefficient Stati:jtic Coefficient Statistic Coefficient Statistic 

t- Correlation 

Market Variability - 0.145 - 1.911b 
Success 
Size 0.127 1.6Wb 
Trading Activity 
Growth Orientation 
Book to Price - 0.226 - 3.034' 

Earnings Variability 
Finalncial Leverage 0.177 2.419 

Labor Intensity 

Earnings to Price - 0.197 -2.62W 0.172 2 . 2 P  

Foreign Income - 0.272 - 3.685' - 0.243 - 3.266' 

Dividend Yield - 0.151 - 2.C'55b 

a Signifkant at 10% level. 
Si@icant at 5% level. 
Significant at 1% level. 



to flow to stocks of companies - such as the nifty 
fifty - with hi,gh exposure to the size factor and low 
exposure to thle book to price factor, possibly in an- 
ticipation of future economic health. They also appear 
to flow to stocks with low exposure to the foreign 
income factor, perhaps in anticipation of future in- 
creases in price inflation. 

Combined Effects 

Table 7 summarizes the combined effects of the 
variables in predicting factor returns. It appears that 
most of the factor returns can be predicted with some 
degree of accuracy. This result is surprising, partic- 
ularly in light of the ex ante nature of these multi- 
variate tests. These results are much stronger than 
those reported in the 1985 predecessor to this research 
(Amott and Copeland [1985]). Only the returns to the 
growth orientation and labor intensity factors cannot 
be predicted with statistical significance. In contrast, 
the returns to the earnings to price and book to price 
factors can be predicted with a high degree of statis- 
tical significance. 
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TABLE 7 

Ex Ante Results Summary 
(1/78 - 12/88) 

Multiple Adjusted t- 
Factor Correlation R2 Statistic 

Market Variability 
Success 
Size 
Trading A.ctivity 
Growth Orientation 
Book to Price 
Earrtings to Price 
Earrings 'Variability 
Financial Leverage 
Foreign Income 
Labor Intensity 
Dividend Yield 

0.205 
0.269 
0.279 
0.340 
0.183 
0.381 
0.450 
0.227 
0.283 
0.274 
0.093 
0.312 

0.034 
0.065 
0.070 
0.108 
0.025 
0.138 
0.196 
0.044 
0.072 
0.067 
0.000 
0.090 

2.294b 
3.067' 
3.185' 
3.962' 
1.542" 
4.518' 
5.527' 
2.557' 
3.234' 
3.123' 

3.601' 
- 1.019 

a Sig,nificant at 10% level. 
Signifkcant at 5% level. 
Significant at 1% level. 

The proof of the pudding is in the performance. 
To evaluate the investment implications of our anal- 
ysis, we constructed a very simple simulation test. 
We used the models just described to (calculate 
mo.nthly forecast returns for the 1,000 largest stocks 
in the market. This was accomplished by multiplying 
the company factor exposures by the ex ante forecasts 
of f,actor returns, for each month from December 1978 
to December 1988. The stock with the highest forecast 
return in each of fifty-five industry groups was placed 
in ii long portfolio, while the stock with the lowest 

forecast return was placed in a short portfolio. This 
arbitrage portfolio was based solely on forecast factor 
returns. It was rebalanced at each month-end when 
new forecast factor returns were produced. 

This simulation test does not r'epresent a usable 
investment strategy because it ignores transaction 
costs. Typical turnover would be over 100% per 
month: over 50% both for the long portfolio and for 
the short portfolio. Our results should not be taken 
with a grain of salt but with a whole shakerfull. They 
illustrate nevertheless the power of factor return fore- 
casts. 

The long portfolio exhibited an average 
monthly return of 2.37%, while the short portfolio 
returned only 0.16%. Equivalently, the arbitrage port- 
folio offered a monthly return of 2.21%. These are 
startling numbers. If factor return forecasts can cap- 
ture even a fraction of this spread by improving the 
timing of our trades, much will have been achieved. 

CONCLUSION 

Forecasting factor returns seems feasible. In- 
deed, such forecasts have the potential to refine the 
timing of trading and perhaps even to permit a style 
rotation strategy for investment management. 

None of the work summarized in this paper 
will necessarily prove useful for stock selection, how- 
ever. Following the forecast factor rleturns would re- 
sult in tremendous turnover. The October and 
January effects, for example, are typically in opposite 
directions. A strategy of buying large stocks in late 
September and then trading them for small stocks in 
December would be absurd became of tremendous 
transaction costs. 

Such tools could be extremely valuable, how- 
ever, in refining the timing of trades. Specifically, 
suppose we wish to sell a stock because of whatever 
disciplines drive our investment process. Further- 
more, suppose that this stock has factor exposures 
that appear likely to be rewarded near-term. We are 
probably better off waiting a few weeks for an op- 
portunity to sell at a still higher price. Similarly, sup- 
pose we wish to buy a stock for whatever reason. 
Moreover, suppose this stock likewise has attributes 
that also are likely to be rewarded near-term. Then 
we can pounce on the opportunity. If it does not have 
this exposure, we may want to wait for a more op- 
portune price and time. 

To reiterate, investment style matters. Indeed, 
it matters so much that any disciplines that can fore- 
cast the performance of an investment style offer the 
potential of impressive incremental returns. Such 
forecasting seems feasible - so does style manage- 
ment itself. 



REFERNCES 

Amott, Robert D. “Risk and Reward: An Intriguing Timing Tool.” 
Salomon Brothers, Inc., April 6, 1987. 
Amott, Robert D., and William A. Copeland. “The Business Cycle 
and Security Selection.“ Financial Analysts Journal, MarcldApril 
1985. 
Amott, Robert D., and Eric Sorensen. ”The Equity Risk Premium 
and Stock Market Timing.” Journal of Portfolio Management, Summer 
1988. 
Bailey, Jeffrey, and Robert D. Arnott. ”Cluster Analysis and Man- 
ager Selection.” Financial Analysts Journal, NovemberiDecember 
1986. 
“E2 Risk Index Multiple Factors: Market Inefficiency and Monthly 
Patterns.” BARRA CFS Confidential Report June 1982. 

’ In a simple historical regression, we might use past data to 
develop a forecasting model, and then test that forecasting 

model on the same data. This kind of test is often called an 
ex post test. The correlation coefficients and t-statistics from 
the regressions are crude measures of the power of these 
forecasts. Although such an approach is appealingly sim- 
ple, it is fraught with obvious biases and errors and is ap- 
propriate only for exploratory analysis. An ex ante test 
constructs a sequence of forecasts, based on regression 
equations estimated exclusively from data available prior to 
the period being forecast. The correlation coefficients and 
t-statistics from these regressions can be used as rigorous 
measures of predictive power. 

* A dummy variable for a particular month has a value of one 
if the observation corresponds to that month and zero oth- 
erwise. 

We define earnings yield as S&P 500 earnings divided by 
price, expressed as a percentage yield. 
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