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APT AND BANK HOLDING COMPANY STOCK RETURNS 

Adi S. Karna, Ghassem Homaifar 
and Duane B. Graddy 

lntroduction 

Questions about the acceptability of CAPM as a basis for estimating the re-
quired rate of return in puhlic utility rate cases have been raised in a recent paper 
by Bower. Bower, and Logue [3). Their main point is that it may be premature 
to accept the CAPM paradigm when the findings for Arbitrage Pricing Theory 
(APT) seem so favorable. To buttress their argument. Bower, Bower. and Logue 
present new statisucal evidence more approbative to APT. Accurate estimates 
of a~set risk and expected returns are also important to the regulators of financial 
firms. The concern here is primarily with the appropriateness of the rate of return 
as an incentive for providing the capital necessary to support organizational risk. 
Extending the arguments of Bower. Bower. and Logue to bank holding company 
operations leads us to believe that APT may provide helter conceptual and predic-
tive result~ than the CAPM. 

For instance. past studies have isolated several individual financial variables 
which impact on bank holding company (BHC) stock. Empirical investigations 
by Mehcher {27]. Yagill {39). Sachli~ and Haslem [35]. Jahankhani and Lynge 
[24). Graddy. Homaifar. and Karna [201. and Karna and Graddy [251 have ex-
amined the effect~ of variou, financial , ariables on the systematic risk of large 
hanks and BHC~. The primary results of these studies can be summarized briefly. 
Sachlis and Haslem [J5 I found a negative correlatton between business and finan-
cial risk mea,ure for large commercial banks. Graddy. Homaifar, and Karna [201 
detected a significant rclation,h1p between double leverage and BHC returns . In 
a related paper. Karna and Graddy [251 found a significant correlation between 
con,olidated leverage and the co~t of BHC capital. This result was abo discerned 
in a somewhat different contcl(t by Jahankhani and Lynge [24) Although the above 
,tud1es provide insight~ into the determinants of mk and returns for BHCs. the 
finding of important factors which are independent of beta is at odds with the 
single factor capital as~ct pricing model (CAPM). Hence. test~ constructed on 
the APT may more adequately conMdcr the~e multi factor elements acting on BHC 
ri~ks and returns. 

This paper ha~ three primary purposes. First, u~ing factor analysis. we iden-
tify the number of ~ignificant ri~k premia for 44 large BHCs during the penod 
of 1970-1984. Second. we evaluate the predictions of both the CAPM and APT 
using The1l's inequality. Finally, the required rates of return established using 
both modeb arc examined to determine the comparability. 

Re,•ie,, O f The Literature 

The capital asset pricing model (CAPM). although still extensively used. has 
been severely criticized on several counts in recent years. The model implies that 
the only efficient combination of risky securities is the market portfolio. Beta 
is the focus in analyzing risk . Several major empirical tests of the CAPM were 
published in the 1970s and 1980s. Blume and Friend [2] and Friend. Wcster-
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field. and Granito [ 171 have found that the predictions of the capital asset pricing 
model are not borne out in practice. Roll [31 I has made some other criticisms 
of the model. He asserts that the only implication of the model is that the market 
portfolio is efficient and that this is untestable because such a broad aggregate 
of assets is unmeasurable, and that the most popularly tested implication of the 
linear relationship between return and beta will hold exactly for any efficient port-
folio. The Roll critique, however. does not imply that the CAPM is an invalid 
theory. Roll posits that construction of a suitable method for testing ex-ante effi-
ciency is very difficult, if not impossible. This inability to adequately test the 
CAPM leads Ross [34) to believe that the arbitrage pricing theory (APT) offers 
a testable alternative to the capital asset pricing model. The CAPM predicts that 
security rates of return will be linearly related to a single common factor--the 
rate of return on the market portfolio. The APT is based on the supposition that 
there are many close substitutes 10 financial markets and chat such subs1itutes will 
be priced together. The point is that the arbitrage pricing model (APT), formulated 
by Ross. offers an alternative to CAPM. As an alternative to the CAPM, the 
APT allow~ more than just one return generating factor. Furthermore, returns 
are assumed to he linear functions of these factors. An important feature of the 
APT approach is that empirical tests <lo not depend on knowledge of the market 
portfolio. However. one of the frustrallng aspects is that the return generating 
factors arc 001 pre-specified; i.e., they are to be determined empirically before 
a performance measure can be obtained. Research 1010 the 1den1i1y of these fac-
tors is at a relatively early stage. 

Gehr [ 181 is credited with the fir~I published empirical test of the APT. By 
factor analyzing the excess returns on 41 10div1dual securities. Gehr concludes 
that there are apparently two. or at most three. common factor~ for the stock 
market that explain a large portion of the vanance in stock returns. In a follow-
up study. Roll and Ross [33) estimate the factor betas for securities and then 
estimate the cross-sectional relationship between securi11es betas and average rates 
of return. The input into factor analysis is the covariance matrix between the security 
returns. Factor analysis then determines the factor beta~ which best explain the 
covariances existing between the securities 10 the sample. After obtaining estimates 
of the factor betas. the estimated value of the factor prices associated with each 
factor can be determined. This is done by cross-sectionally relating the factor 
betas to average returns. using a procedure similar 10 that employed hy Black. 
Jensen. and Scholes 11) in testing the CAPM. Roll and Ross [33) used this techni-
que on 42 subsets of 30 stocks each over the period July 3, I 962. through 
December 31. 1972. in an effort to establish the number of "common risk" fac· 
tors. They found that. at least, three or probably four identifiable common fac· 
tors exist that have explanatory power and that their associated risk premiums 
are more or less positive. as one would expect from the arbitrage pricing theory 
(APT). 

Following the Roll and Ross study. several research works raised important 
issues about the relationship between the theoretical concepts of the APT and 
its empirical tests. Brown and Weinstein [4] tests of the APT focused on estimating 
the intercept term Ao = Rf and the values of the factor prices. Their results 
were ambiguous. Shanken [36] has raised an even more serious issue relating 
to the testability of the APT. He argues that the shares of stock traded in the 
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market place are actually portfolios of the individual units of production in the 
economy. Consequently, given a factor structure that relates 10 the returns on 
the individual units of production, we may not be able 10 recognize it on the basis 
of the portfolios. Dhrymes, Friend. and Gultekin (DFG) [I I] raise several 
econometric issues relating to the Roll and Ross study. Their conclusions were 
that the study did not support the arbitrage pricing theory. A major criticism is 
that, as the number of securities analyzed increases, the number of "common 
risk'· factors observed come to IO percent of the number of securities analyzed. 
So if 1260 (42 X 30) are analyzed, the number of common risk factors would 
be 126. Such a large number of "common risk" factors would hardly add to 
understanding of the operation of financial markets. In reply. Roll and Ross [32] 
deny DFG criticisms on a point-hy-point basis and provide further support for 
the usefulness of the APT approach. In another paper. Dhrymes [ I 01 specifically 
looks at the following questions: (1) How close does the constant term of the 
APT equation come to the risk-free rate? (2) Do unique measures of risk. such 
as standard deviation of return. fail lo add anything to the explanatory power 
of these models? (3) How robust are the results claimed by the Roll and Ross 
methodology relative 10 the size of the sample? On examining these questions. 
Dhrymes concludes that the empirical evidence does not support the arbitrage 
pricing theory and its use as a basis for security pricing is problematical and still 
an open question. Again. Ross rejects Dhrymes· criticism as based on 
misunderstandings of some basic issues. 

Folger. John and Tipton [ 16]. Oldfield and Rogalski [28]. and Reinganum [30] 
use the factor loadings obtained from a common factor analy~is to test the APT. 
The;e studie; suggest the presence of between three and five significant common 
factors 10 a factor analytic sense. Evidence presented by these studies. except 
for Reinganum. support APT by noting the existence of several significant ~ource~ 
of systematic risk. Reinganum. with the siLe effect as the example. argues that 
APT may not explain everything about expected return. Chen [8] develops. 
perhap;. the mo.,t sophisticated empirical test for the APT. He concludes that 
in most ca;es the CAPM is misspecified and the missing price information is picked 
up by the APT. He also tests for Reinganum's size effect and finds no evidence 
of it. He observes that firm size docs not have any explanatory powers after risk 
i; adju~ted by the factor loading. In concluSion. according to Chen. the APT docs 
perform very well against the CAPM and therefore is a better model for under-
standing cros;-sectional variation 10 a;set returns. 

In their comparison of the CAPM and APT models. Bower. Bower. and Logue 
(3) use monthly returns on 942 utility ~loch for the period of 1971 to 1979. The 
returns were drawn from the CRSP data base. The 942 stocks were divided into 
30 portfolios to reduce the noisiness of the data and to minimize the types of 
econometric issues raised by Dhrymes. Friend. Gu Itek in [ 11 J. Portfolio returns 
were factor analyzed to produce monthly scores for four factors. In this paper. 
the authors set out to develop new evidence that arbitrage pricing theory was a 
better model for estimating the expected returns for public utilities than the capital 
asset pricing model. In short, the results of this study indicate that the APT equa-
tion explains more of the variance in portfolio returns as a function of asset risk 
than does the CAPM equation. This leads Bower. Bower. and Logue to claim 
that the APT is a better choice of policy decisions than the CAPM. Dybvig and 
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Ross [14) attempt to alleviate some of the confusion arising from previous em. 
pirical research by examining the issue of the testability of the APT. According 
to them, earlier studies on A PT have taken two or even three different approaches. 
One set of studies believe that APT is a good approximation in a sequence 
economy. when there are "sufficiently many" assets.' The other group shows 
that the APT should be a good approximation in a finite economy. 2 Some even 
have assumptions sufficiently strong to ensure that the APT will hold exactly.i 
Dybvig and Ross examine some of the points raised by Shanken [36) and con-
clude his analysis of the APT has little relevance for actual empirical test. Dybvig 
and Ross further examine the relationship between the CAPM and the APT, with 
special emphasis on testability. They argue that testing the APT on subsets of 
assets is mostly val id and does not suffer from the :,hortcomings of the CAPM. 

Methodology 
This paper follows the methodology of Bower. Bower. and Logue in the sense 

of comparing the results of the CAPM to those of the APT model with an aim 
of developing a useful approach to policy choices. Like public utilities, BHCs 
are high.ly regulated firms and thus provide a further check on the Bower, Bower, 
and Logue conclusions. Foreshadowing the subsequent discussion somewhat, our 
factor analysis of 44 BHCs produced IO factors common to the bank holding com• 
pany stocks. However. only three factors were identified as being significant in 
the statistical sense. 

The sample for this study included quarterly stock return data covering 44 large 
BHCs overthe period 1970-1984. A two-step methodology was employed to test 
the hypothesis that the estimated required rate of return is different between the 
CAPM and APT . In the first step, factor sensitivity coefficients were estimated 
for each stock in the sample using least squares. The following model was 
specified: 

rit = ).. 0 +b;1 F,1 + b;2 F21 ... + bm Fn, + E,1 (I) 
rit = a ; + B, Rm, + e11 (2) 

where r11 =holding period return for i1h stock on t-th quarter 
F,, =mean zero factor common to all stoch 

bit• bi2• b,3 =factor sensitivity of the stock with the Jth factor 
= Cov (Fj1.....r;,l 

Var (Fj1) 

A0 =intercept 
r mt= holding period return on value weighted index of all stocks 

during 1970-84 
B, = beta coefficient for ith-stock 
E, =unique term with known property 

'See Chamberlain (1983). Chamberlain and Rothschild (1983), Huberman 
(1982), and Ingersoll (1 984). 

2See Cragg and Malkiel (1982), Dybvig ( 1983), and Grinblatt and Tittman 
( 1983). 

1See Chen and Ingersoll (1983) and Dybvig (1983). 
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In the second step, BHC stock returns were regressed on the sensitivity coeffi-
cients from step one. This procedure is expressed as equation (3). 

r, =Ao+ >.., b,1 +"2 bi2 + l.3 bi3 + ei (3) 
J.. 0 = intercept term 

1. 1 = price of risk for the ith factor 
ei =error term 

If these specified factors are return generating factors and the APT is the cor-
rect specification of the process. the hypothesized factors should explain a signifi-
cant portion of the variation in BHC common stock returns. In addition, the 
hypothesized factors should have a significant price in the pricing model. While 
APT does not require that all the prices be positive, it does require that the "net" 
price of risk be positive. We will examine this somewhat more closely when we 
compare our results to Bower. Bower. and Logue. The estimated J.. 

0 
in the equa-

tion (3) should be positive and close to the risk-free rate . The ability of the specified 
model to explain the variation in BHC stock returns is examined in terms of an 
F statistic. The hypothesis that the factor prices are significantly different from 
zero is determined by using t-test. 

Results 
The cro~~-~ecuonal regression of individual stock average returns on the fac-

tor ~cn~iuvuy coefficients produced the following results: 

n = .0679 + .0178b, 1 + .0156b12 + .0l3b,3 (4) 
(.09) ( 1.90) (2.33) (2.55) 

R2ad1=.173 F=4.0l 
r, =0.0533 - 0 .004 Beta (5) 
R2 =0.03 LF=0.18 

Forty-four characteriM1c line~ were estimated u~ing equations (I) and (2). A 
\ummary of the cross-~ectional and time-serie~ regres~ion results are reported 
m Table I. Following Bower. Bower, and Logue, we u~ed Thcil's inequality, 
µ 2, to as~e~~ the quality of the results. The interpretation of µ 2 is that the smaller 

the ratio. the belier are a model'~ estimates relative to a naive forecast. 
Analy~is of the re~ults in Table I indicate~ that the APT performs ~omewhat 

belier than the CAPM when compared to our evaluation criteria. For example. 
the cros~-sectional regression~ produced positive and significant ri~k premiums 
for the three factor~. Furthermore. the three factors explained 17 percent of the 
variation in BHC returns. In contrast. estimates for the CAPM reveal that the 
model explains very little of the cross-sectional variations in BHC returns: again 
emphasizing the importance of factor~ unrelated to beta in the determination of 
BHC returns . 

As far as explanatory power of the time-series models is concerned. APT has 
out performed CAPM in terms of R2 (27 percent versus 12 percent , respectively). 
Even though Theil ' s inequality was greater than one for both models. the predic-
tive error is twice as high for the CAPM. as for the APT. As was expected, the 
estimates of the required rate of return for BHC stocks was found to be different 
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Table I 

Regression Estimates For The 
CAPM and AYf Models 

Average R2 (time-series) 
R 1 - (cross-section) 
b11 
b,2 
b,3 
Beta 
Required Rate of Return 
Thcil'i. mea~ure (u2) 

CAPM 
.12 
.03 

.29 

.0521 
7.37 

APT 
.27 
. \7 
.0088 
.Olli 
.0102 

.081 
3.60 

NOTE: II 2 = ]: (i'; - rl)2 / [ (r, - i)2, where f; and r;a,r_e the realized and 
eMimated average return on the ith BHC stock and i' is the grand mean 
of all of the Cl,timated returns from equations (I) and (2). 

hetween the CAPM and APT. This is consistent with the findings of Bower, 
Bower, and Logue 131 for gal, and utility companies. 

Conclusions 
Proper eMirnate~ of the ratel, of return for BHCs are important to the regulatory 

dcc1~ion prncc~~. These estimate~ are needed to a5ses5 the ability of BHCs to 
gcnaatc the amount of equity capital necessary to underwrite organizational risk 
,md 10 a~i.ure lhc long-run viability of the firm. Th15 paper focuses on forecasts 
from two models of the return generating process: CAPM and APT. In our tests, 
thl' CAPM had very linlc explanatory power. While lhe R2i. for our APT estimates 
.iri: ,11mi:wha1 lower than thoi,e of Bower, Bower. and Logue. the results for this 
model (AJrn were ~ubMantially better than the single factor estimations. (Our 
l't·,ull, arr not ,tn..:tly comparable to those of Bower . Bower. and Logue because 
thi:~ u,l. p,1rtlolio rl·turnJ. and our Cl,timatel, relate to individual securities.) This 
kml, 11, to t·ondlllk that the APT doc~ a l,Omewhat better job in explaining and 
l11rl•t·11:-,ting rate, of re111rn for hank holding companie~ than does the CAPM. 
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