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Fabozzi and Francis presen! sirong evidence in a widely referenced paper ihat alpha
and beta measures do not change over bull and bear markets. Test procedures used by
Fabozzi and Francis are replicated in this paper for new samples and for more current
periods. Unlike the findings of Fabozzi and Francis, stocks exhibiting statistically
different beta measures over bull und bear markets are significantly greater than pre-
dicted by rhance. Thix result was especially strong for the 1972 through 1977 market
period.

INTRODUCTION

Investment houses regularly publish scparate alpha and beta statistics over bull and
bear markets for a wide range of stocks. This practice is based on the belief that stock
selection is enhianced by taking advantage of different levels of downside protection and
upside potential (kinked characteristic lines). A portfolio of such stocks should have more
favorable risk/return performance than traditional risk-adjusted retumn measures indicate.

The classic study refuting the use of upside and downside risk measures was con-
ducted by Fabozzi and Francis (1977). Using standard econometric tests for a large sample
of stocks, Fabozzi and Francis found that the proportion of stocks with significant sLais-
tical differences in alpha and beta measures over bull and bear markets is no more than
predicted by chance, Their finding is consistent over a wide range of altenative definitions
ol up and down market conditions, and they conclude: “The resulis above suggest that
some investment analysts have [allen into the trap of misapplying econometric models
and, as a result, are purveying crroncous information” (Fabozzi and Francis, 1977, p.
18209

The purposes of this paper are o replicate the Fabozzi and Francis study and evaluate
the sensitivity of statistical results o the chosen sample of firms. The analysis also 15
extended over more current periods (o check the robustness of the Fabozzi and Francis
findings. Test procedures and methods conform o the original Fabozzi and Francis study.
allowing only daw differences to affect the results. Stability of alpha measures across bull
and bear markets is the only finding from the Fabozzi and Francis paper supported over
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Jiffercnt Lime periods and differsnt data samples. Beta stability is supponed for only one
of the three alternative definitions of bull and bear markets when the Fabozzi and Francis
dala sample is replicated; even then the finding of stability is sensitive o the period of
analysis. When an alternative data sample is used, significant beta instability is found for
ali alternative definlions of bull and bear markets across all recent periods. Finally, beta
instability is greatest for bull and bear market definilions and data samples from 1972
through 1977, The collective results of this study suggest that Fabozzi and Francis's
resulis supporting a single factor market model cannot be generalized.

TEST PROCEDURES AND METHODS
THE TWO FACTOR MODFEL

Significance tests for differences in systematic risk (beta) in bull and bear markets
fullow directly from the two factor model developments of Black (1972) and Levy (1974).
The starting point for the analysis s the single index market model:

g = o+ B RM+ ¢

where:
;= Total rale of return for the ith common stock in the tth month;
RM = Pretax gain plus cash dividend calculated rom the Standard & Poor’s 500
Composite index for the th moath;
¢y = Unsystematic residual rewrn for the ith comimon stock in month ¢;
= Imercept term for the ith common stock; and
i = Slope coefflicient for the ith common stock that measures the stock’s Systematic

risk.

The single ndex market medel does not allow differences in systematic risk (B3 or
alpha (o) 10 bull and bear markets. To test whether bela and/or alpha are stable over bull
and bear markets, a two [actor model is constructed by introducing a binary dummy vari-
able d; that takes the value of 1 in bear markets and the value of ( in bull markets. This
moditicatton allows an up and down market value of both alpha and beta. The empirical
two factor model 1s specified as follows:

(2yry = o, (1-d) + agdy+ By o -d) RM, + Bz d RM + ¢,
Alter simplification equation (2} is expresscd as follows:

{3 ryy =y, + oy, - ogil de + Bii RM, + [BZJ’ - B1il di RM, + ;.

Further simplification yiclds (he {inal empirical model:
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(4} rig = o + Api di + B1i RM, + By; dy RM, + ¢,

where:
Ag; = The difference between bear and bull market alpha measures [ap; - ¢q;]; and
Bz;i = The difference between bear and bull market betas [By; - B!

If Apj is not statistically significantly different from zero, the stock’s alpha is stable
across bull and bear markets. By the same logic, the statistical significance of B, offers a
test of difference in the stock’s beta for bear and bull markets. If a stock offers dowaside
protection, the bear market beta (;) should be less than the bull market beta (§,), result-
ing in a statistically significant negative vaiue for B,. The characteristic line in Figure 1
illustrates traditional alpha and beta relationships in the single factor model. Superior
risk-adjusted performance is measured by higher alpha (intercept) measures, and the slope
of the characteristic line i the stock (or portfolio) beta. Figure 2 illustraies the characier-
istic line for the two factor model if bear and bull market differences in atpha and/or beta
arc significant 2

BULL AND BEAR MARKET DEFINITIONS

Several aliernative definitions for bull and bear markets are found in the literature.
This study emptoys the threc definitions of bull and bear markets used by Fabozzi and
Francis. Each market definition is discussed below.

»  Bull and Bear Markets (BB): Dates published in Cohen, Zinbarg, and Zeikel
(1987) are used to dctermine bull and bear markets. Months with market
price increases are classified as bullish by Cohen et al. unless both adjacent
months have market price decreases (bearigh), The BB classification is sensi-
tive to markel trends.

»  Up and Down Markets (UD): Months with negative market rates of return
are classified as down markets. Up markets are months of nonnegative mar-
ket rates of return, Unlike the BB classification, this approach ignores wends
and treats cvery month independently.

«  Substantial Up and Down Months (SUD): Three subsels are used to classify
months into either substantial upward movement, substantial downward
movemend, or neither up nor down movement, A subsianual movement is
delined as larger than half of one standard deviation of market returns mea-
surcd over the sample period. Only substantial up or down months are used
in the empirical analysis when the SUD procedure is employed.

! gee Johnston (1984, pp. 225-228) for a compiete development of the dummy variable approach.
Note that the t-1est on cocfficient A represents a test that oy = @, and the t-test on coefficient By, is a test

that By = By

2 An empirical example of dummy variables applied 1o charactenistic lines is provided in Stevens and
Finn (1990).
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Figure i1—Traditional Characteristic Line with a Constant Alpha and Beta ln Bull
and Bear Markets
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DATA AND REPLICATION PROCEDURES

Two alternative data sources provide monthly security price information needed to
test for stability of alpha and beta mcasures, Both data sources are used commonly in
financial rescarch. The Center for Rescarch in Secunity Prices {(CRSP tapes) and the
Standard & Poor’s Compustat tape have different advantages and disadvaniages. CRSP
includes only securities listed on the New York Stock Exchange (NYSE) and the
American Stock Exchange (AMEX) while Compustat includes the NYSE stocks, AMEX
stocks, and actively traded overthe-counter (OTC) stocks. The CRSP data files include
securilies cxisting at any time on the NYSE and AMEX. while Compustat drops securi-
tics that are not presently traded in (he NYSE, AMEX, or OTC markets. Several studics
have explored differences in the (wo dala sets, but both services have been found 1o be
equally reliable since 19753

Like Fabozzi and Francis, monthly returns {or the tirst 700 stocks with continuous
data from January 1966 through December 1971 are taken from CRSP tapes, The UD,
BB, and SUD definitions explained in the previous section arc used to classify bull and
bear markets. Monthly S&P 500 retums are used as proxies for market returns. A com
parison of empirical results from this first data set with results published in the Fabozzi
and Francis paper makcs it possible to check for consistency of replication procedures.

The Fabozzi and Francis sample of firms is based on the order of listing in the CRSP
data fite. To check the sensitivity of the Fabozzi and Francis resulls 1o their sample pro-
cedure, firms with continuous data from the Compustat data files lor the 1966 through
1971 period are used as an allernative sample. A comparison of empurical resuits trom the
alternative sample provides a check for sensitivily of the Fabovzi and Francis tindings to
their sample choice, given the same six ycar period.

After replicaling the Fabozzi and Francis study for 1966 o 1971, successive six year
intervals are used to update the study through 1989. Separate samples of firms from
CRSP and Compustat are construcied using the same procedures employed for 1966
through 1971, Empirical results from these extended data update the Fabozzi and Francis
paper using identical CRSP sampling procedures and also allow additional comparisons
with results generated from the Compustat sample. Six year intervals are deemed  be
sulficient to include a variety of up and down markets. The six year interval is also con-
sistent with a replication of Fabozzi and Francis's analysis. Each six year penod 15
analyzed scparatcly 10 allow for potential sensitivity of the analysis to the period from
which the sample is constructed. The BB market definition of bull and bear markets is not
available for the 1984 through 1989 interval, however, due to the absence ol a bear trend.
The absence of trend does not affect the SUD or UD definitions over this period.

The net result of the data construction is two separate samples (CRSP and
Compustat) over four different six year intervals from January 1966 through December
1989. By first replicating the Fabozzi and Francis paper and extending the analysis for dif-
ferent data sources and time periods, sensitivity of the Fabozzi and Francis conclusions to
both sampling and time intervals is revealed.

3 See Bennin's (1980} study of CRSP and Compustat reliability
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EMPIRICAL RESULTS

The empirical two factor model developed in equation (4) is used to lest the null
hypothesis that alphas and/or betas in bull markets are not statistically different from
alphas and/or betas in bear markets (A; = 0 and/or B3 = 0). Results are presented first for
separalc tests of alphas and betas followed by joint tests for differences in alpha and beta
cocflicients,

SEPARATE TESTS OF ALPHAS AND BETAS

Empirical results from replications of the Fabozzi and Francis study from 1966 0
1971 arc provided in Table 1. For cach definition of bull and bear markets the sample
proportion with statistically differeant alphas (A; # 0) in bull and bear markets is presented
along with the sample proportion of statistically different betas (Bp # (). An asterisk i$
used o identify proportions that are statistically grealer than chance would predict.
Fabozzi and Francis did not find statistically significant proportions of stocks with differ-
ent alphas or betas (rom 1966 through 1971 for any of the definitions of bull and bear
markels.

To illustrate the significance test procedure, consider the Fabozzi and Francis finding
that only 4.7 percent of their CRSP sample securities have statistically different befas in
bull and bear markets when the SUD market definition is used. The null hypothesis is
thal the observed proportion of stocks with statistically significant differences in bull and
bear market betas is cqual 10 the level of significance used to determine whether the
dummy variable coefficient 1s significantly different from zero (5 percent). The appropriate
t-1¢51 based on the binomial distribution in this case is:

U= (L0475 - (0S)] / 1LOSH95)/700]5 = - 364

which is not statistically different from zero, according to the t-test.

The replication results are consistent with the Fabozzi and Francis findings when the
same CRSP sampling procedure is used over the period, as the tindings in Table 1 itlus-
tratc. While there are slight ditferences in proportions, none of the proportions arc
statisticatly significant when the binomial t-test is conducted. The last set of replication
results hased on the Compustat sample, however, offers a different conclusion. The pro-
partoens ol stocks with statistically different alphas and betas in bull and bear markets are
greater than chance would have predicted when the SUD or UD market definitions are
ased. The Fabozzi and Francis finding of insignificant differcnces in alpha or beta across
pull and bear markets is supporied for the Compustat sample only when the BB markel
definition is used. The results in Table 1 suggest that the Fabozzi and Francis findings are
sensiuve W the sample of lirms used in the anatysis and the definition of bull and bear
markets.

‘Tabte 2 reports results from an extension of the analysis 10 successive Six year inler-
vals beyond the 1966 1o 1971 period used in the Fabozzi and Francis study. First, the
same CRSP sample procedure is used for each period so that the only difference from the

* The binomial test is explained in more detash by Yamane (1967).
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Table 1—Summary of Fabozzl and Francis Sample Proportions With Statistically
Significant Differences in Alpha or Beta in Bull and Bear Markets Compared to
Replications Over 1966 lo 1971

Equation: Ry = &ty; + Ag & + By Rog + By R, + &

Number of Proportion of
Stocks With Sample With
. Significant Significant
Study/ Market Coefficient Coefficient Coefficient
Sample Befinition Tested at 5 Percent at 5 Percent
F&F/CRSP SUL A0 32 (4.6%)
B0 13 (4.79%)
BB Ag#0 27 (3.9%)
By 46 (6.5%)
w Ay 34 (4.8%)
By 35 (5.0%)
Replication/ SUD AgA) 25 (3.6%)
CRSP B0 40 (5.7%)
RB A0 23 (3.3%)
B0 33 {4.7%)
w A0 12 (1.7%)
By#l} 42 (6.0%)
Replication/ SUD A0 28 {3.1%)*
Compustat B2 26 {B.4%)*
BA A0 13 (4.2%)
B,20 1 (3 6%)
w Azl 26 (8.4%)*
B0 29 {9.4%)*

There were 72 observations per company for the BB and UD market definilions
There were 32 observaiions per company for the SUD market definition

Signilicartly higher proportions than sampling theory would predict at the § percent level are indicated by
an astensk ( )*

For the CRSP samples there are 700 firms. For the Compustat sample there are 309 firms

Fabozzi and Francis findings first could be auributed 10 the time peniod chosen for study.
Again, the binomial t-test is used to identify sample proportions of statistically different
alphas or betas that are greater than predicied by chance. Proportions of the CRSP sam-
ples with statistically significant differences in bull and bear market betas arc significantly
greater than chance would produce in almost every case. The only exceptions occur when
the BR markcet definition is used. When alpha measures are considered, the Fabozzi and
Francis findings are not sensitive 1o the period chosen for analysis. Alpha measures are
more stabie than beta measures over bull and bear markets for the CRSP sample of
stocks.
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Table 2—Summary of CRSP Sample Proportions With Statistically Significant
Differences in Alpha or Beta In Bull and Bear Warkeis for Successive Six Yeer
Periods From 1966 to 1989

Equation: R, = 0y + Ay dy + Py Ry + By d Ry + 8y

Market Coefficien 1966 10 1972 o 1978 10 1984 10
Definition Tested 1971 1977 1983 1989
SUD A7) 25 25 19 42
B=0 {3.6%) (3.6%) (2.7%) (6.0%)
A 40 sz 48 59
By (5.7%) (1.4%)* (6.9%)* (8.4%}*
BB A0 23 19 40
B,z (3.3%) {2.1%) (5.7%) n.a.
A 33 85 43
B0 4.7%) (12.1%)* {6.1%) n.a.
w Ay 12 37 28 15
By (1.7%) (5.3%) {4.0%) 2.1%)
A 42 56 51 53
B,z (6.0%) (8.0%)* (7.3%)* (7.6%)*

Following the Fabozzi and Francis approach, the total number of companies in the sample during ¢ach
period is constant {n = 7(0)

Because each month represents an observation, there were 72 observalions per company for each period
when the BB and UD definitnons were used. Because the SUD definition recognizes only substantial move-
ments, there are less than 72 observations for each six year period. The periods 1966 1o 1971, 1972 10
1977, 1978 to 1983 and 1984 to 1989 had 32, 41, 38 and 38 gﬁl) observalions, respectively

Fhe proportion of the sample with siatistically significant t-statistics is in parentheses ()

Significantly higher proportions than sampling theory would predict at the 5 percent level are indicated by
an asterisk ( }*

Bull and bear market definitions were not available (n.a.) for the (984 to 1989 period

Resulls from the combined extension of the Fabozzi and Francis analysis to succes-
sive six year periods and use of the Compustat sample procedure are reported in Table 3.
Now the support for statistically significant differences in bull and bear market betas is
much stronger for all time intervals, bul especially strong for the 1972 to 1977 period.
When the Compusiat sample procedure is used, statistical tests of sample proportions
consistently offer evidence of instability in betas over bull and bear markets. The only
exception occurs in the 1966 1o 1971 period when the BB market definition is used.
Except for the 1966 to 1971 period, alpha measures are stable over bull and bear markets
when the Compustat sample procedure is used, just as they were with the CRSP sample.

The collective results from Tables 1, 2, and 3 suggest that the Fabozzi and Francis
findings are sensitive to their sample procedure and period of analysis. When other periods
arc studied, the Fabozzi and Francis conclusion that betas are stable over bull and bear
markets is not supported uniformly, especially when the market definition is not based on
trends. When a viable alternative sample of firms is used, even sironger contradictions 1o
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Table 3-—Summary of Compustal Sample Proportions With Statistically
Significant Differences in Alpha or Bela in Bull and Bear Markels for Successive
Six _Year Periods From 1966 to 1989.

Equation: Ry = tty; + Ag d + PRy + B d R, + ¢y

Market Coefficicnt 1966-1971 1972-1977 1978-1943 1984-1989
Definition Tesicd n=309 n=851 n=951i n=1156
SUD A) 28 36 41 47
(9.1%)* (4.2%) (4.3%) (4.1%)
B0 26 143 7y 106G
{8.4%)* (16.8%)* (R.2%)* (R.7%)*
BB Ay#0 173 1 15
{4.2%) (1.3%) {1 7%) a4,
Bzl 1i 131 24
(3.6%) (15 4%)* (6.3%)* o
D Aqrl) 26 38 3] 4!
(§4%)* (4 5%) {1.9%) 4. 1%)
B,z 29 167 i) 105
(9. 4%)* (19 6%)* (7. 7%\ * (9 1%)*

When Compustal is used, the lotal number of companices in the sample changes for each penod

Becausc cach month represents an observation, there were 72 observations per company for each period
when the BB and UD definitions were used. Because the SUD definition recognizes only substantial move-
menis, there are less than 72 observations {or each six year period. The periods 1966 10 1971, 1972
1977, 1978 10 1983, and 1984 to 1989 had 32, 41, 38 and 38 SUD obscrvations, respectively

The proportion of the sample with statistically significant 1-statisucs is in parentheses ()

Significantly higher proportions than sampling theory would predict at the 5 percent level are indicated by
an asterisk ( )*

Bull and bear market defintions were not available (n.a.) for the 1984 to 1989 period

the Fabozzi and Francis findings of beta stability over bull and bear markets are found.
The stability of alpha measures over bull and bear markets ts the only Fabozzi and
Francis finding that is not highly sensitive to the chosen time period and sample proce-
dure.

JOINT ALPHA AND BETA TEST RESULTS

if the distribution of rclurns for a stock i1s different in bull and bear markets, both
coctficients in equation {4) may change simultaneously. The analysis reported in Tables |
through 3 is based on s¢paratc changes in cither alpha or beta. A joint test that both alpha
and beta change over bull and bear markets is provided by an F-iest on the marginal sum-
of-squared errors obtained by advancing from the single index mode! of equation (1) to the
two factor model of equation (4).% A signilicant F-statistic indicates that the two factor

5 See Johnston (1984, pp. 107-225) for a complete discussion of the I'-test statistic used to evaluate
the significance of 1he reduction in the sum-of-squared crrors due 10 using cquation (4) rather than equation

(1}.
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model allowing a change in cocfficients offers a significant reduction in the sum of
squarcd errors, Again, the binomial t-test is used o determine if the proportion of stocks
with statistically significant F-1ests arc higher than chance would predict.

The joint alpha and beta tests from the Fabozzi and Francis paper and results from
ZXIEnsions over more recent periods are provided in Table 4. Fabozzi and Francis found
that the two factor model of equation (4) significantly reduces the residual sum of squares
tor a proportion of stocks that are no larger than predicted by chance. Fabozzi and Francis
~onclude that the single index market model of equation (1) is not significantly different
0 bull and bear markets. Again. the results in Table 4 suggest that this conclusion is
sensitive 1o the sample procedure and period of analysis. When more recent periods are
analyzed, there is value 1o the two factor model of equation (4) even when the same
Fabozzi and Francis sample procedure is used. Differences in alpha and beta are most
-ommon for the 1972 o 1977 period. Stronger contradictions o the Fabozzi and Francis
andings are found when the Compustat sample procedure is used. The proporticor: of
stocks where the two factor model results in significantly lower sum-of-squared errors is
greater than chance for almost every period and market definition, as indicated by the
asterisks in Table 4. The only exception oceurs during the 1966 10 1971 period when the
BB market definition is employed

SUMMARY AND CONCLUSIONS

The Fabovzi and Francis paper is a popular reference in the finance literature and often

s used o defend single index macket model applications over periods of bull and bear
mirkets, The Fabozzi and Francis paper, however, was conducted over a decade ago and
has not been replicated to test for sensitivity 1o differences i time and sample procedurcs.
Fhis study replicates the Fabozzi and Francis analysis using the same time period (1966
1 1971} and cxtends the analysis 1o more recent six year periods (1972 to 1977, 1978 to
1983 and 1984 10 1989). As an alternative w the CRSP data source used by Fabozzi and
Francis, the analysis also is replicated using Compustat data. For each six year pericd a
sampde of stocks is constructed from CRSP and an aliernative sample of firms is con-
siructed from Compustat. For both data sources, the sample of stocks consists of those
“locks continuously fisted in the data fite for the six year period under consideration. The
net result 1s two data samples, one based on firms sclected from CRSP and one from
Compustat. over four successive six year periods from 1966 through 1989. This approach
allows comparisons of the Faborzz: and Francis findings with findings over different sam-
jes of tirms over different markets, everything clse equal.

Consistentt with the Fabozzi and Francis finding, the intercept term of the single
mdex market model (alpha) is found to be stable over different market periods for both
alternative data sources. Because the alpha measure of excess risk-adjusted returns is stable
across builand bear markets, there is no evidence that subsets of stocks systematically do
better i bull or bear markets given their risk. This finding casis doubt on investment
strategies designed (o rotate i or out of specific groups of stocks based on expeclations of
higher or lower alphas in bull and bear markets.

Unlike the Fabozzi and Francis finding of alpha stability, stability of beta over bull
and bear markets is not supporied uniformty over different market periods, different sam-
ples of stocks and different definitions of bull and bear markets. When the CRSP data
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Table 4—Summaty of Sample Progonlons With Statistically Significant
Differences in Alpha snd Beta in Bull and Bear Markets for Successive Six Year
Periods From 1966 fo 1989

Equation: Ry = 0+ Agyd; + By, Ry + By d R+ ey

Study/ Market 1966 to 1972 1978 to 1984 (o
Sample Definition Test 1971 1977 1983 1989
Fabozzi & Francis/ SUD ApzBy0 34
CRSP {4.8%) n.a. n.a. n.a.
BB AyrB#0 43
(6.2%) n.a. n.a. n.a.
w A,7B,#0 27
(3.9%) n.a. n.a. n.a.
Replication/ SUD A,zBa20 40 51 40 44
CRSP (5.7%) (1.3%)y  (5.7%) (6.3%)*
BR AqzB,0) 23 53 49
(3.3%) {(7.6%)* (7.0%)* n.a
w AnzBa0) 30 54 38 37

(4.3%) (17%y»  (5.4%) 15.3%)

Replication/ SUD ApB0 23 168 85 31
Compustat (T4%y  (197%)*  {(89%)*  (7.0%)*
BB Ay#B 1 136 60

(36%)  (16.0%)*  (63%)* n.a.

w A#By 29 164 7 90
(9.4%)*  (193%)  (T7%)*  (1.8%)*

The number of firms and observations for cach period are noted in Table 2 and Table 3

Significantly higher proportions of A,#B,#0 than sampling theery would predict at the 5 percent level are
indicated by an astensk { )*

The Fabozz and Francis analysis was not available (n.a.) for subperiods following 1966 w0 1971

sample is used, beta stability is found only for the BB definition of bull and bear markets
and only for the 1966 to 1971 and 1977 to 1983 market periods. When the Compustat
data sample is used the support for beta stability is even weaker. Only when the BB mar-
ket definition is used for the 1966 to 1971 period is the beta stability hypothesis accepted.

Several general patterns are found in the replication results. First, findings of beta
instability are especially strong for the 1972 10 1977 market period for all data samples
and all definitions of bull and bear markets. Second, the Fabozzi and Francis findings of
beta stability tend to be sensitive 1o the definition of bull and bear markets. Beta stability
is supported mote often when bull and bear markets are defined as general upward or
downward trends (BB definition), even though there are exceptions when the Compustat
data arc used. Third, stocks taken from the Compustat file consistently offer stronger sup-
port for bela instability than stocks taken from the CRSP daia file. Although there are
several differences in the Compustat and CRSP dauw files, support for beta stability
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appears 10 be less likely when OTC stocks are included with NYSE and AMEX stocks for
the analysis. Additional exicnsions of the Fabozzi and Francis study are beyond the scope
of this paper, but the evidence presented here suggesis that extensions of the single index
market madel are necessary for a significant subset of stocks.

REFERENCES

1. Bennin, Rober, “Error Raies in CRSP and Compustat: A Second Look,” Journal of Finance,
35 (December 1980) pp. 1267-1271.

2. Black, Fisher, “Capital Market Equilibrium with Restricted Borrowing,” Jowrnal of Business,
45 (July 1972), pp. 444455,

3. Cohen, J. B., E. D. Zinbarg, and A. Zeikel, Investment Analysis and Fortfolioc Management,
Sth Ediion (Homewood IL: R. D. Irwin Co. , 1987).

4. Fabogel, Frank J., and Jack Clark-Francis, “Stability Tests for Alphas and Betas over Bull and
Bear Market Conditiens,” fournal of Finance, 32 (September 1977), pp. 1093-1099,

5. Johnston, 1., Fconometric Methods (3rd Edition) (New York, NY: McGraw-Hill Co., 1984).

6. Levy, Robent A., "Beta Coefficients as Predictors of Rewms,” Financial Analysts Journal, 30
(January-February 1974), pp. 61-69.

7. Stevens, Jerry L., and Mark Finn, “Investmen Performance of an 'Extreme Value' Market-
Timing Approach,” Journal of Financial Planning, 3 (January 1990}, pp. 28-35.

5. Yamane, Taro, Statistics, 2nd edition (New York, NY: Harper and Row Publishers Inc., 1967),
Chapter 13



