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In this article, an Atlanta Fed economist reviews research on financial asset pricing with a special focus on 
the links between asset pricing and the real economy. Surveying the capital asset pricing model (CAPM), 
the consumption-based CAPM, and the more recent arbitrage pricing theory, he concludes that ongoing 
theoretical and empirical developments point toward future research that can link real economic factors to 
asset pricing behavior. 

Financial asset pricing theories have devel-

oped primarily over the past 30 years. Scholars 

have made great strides during the latter half of 

the period in the analysis of newer, more dy-

namic models. This article surveys recent de-

ve lopmen ts in theoretical research and the 

state of relevant empirical evidence. It con-

cludes that financial asset pricing research re-

mains open for addit ional study, yet the current 

body of knowledge presents a coherent frame-

work for analyzing asset pricing in a rational 

economic setting. 

Modern capital market theory s tud ies the 

determinat ion of asset prices. In a basic mode l 

of stock valuation, asset prices reflect the pres-

ent discounted value of the projected future 

d iv idend payments to the stockholder. When 

new information about a firm's prospects be-

comes public, expectations about future cash 

flows or the risk-adjusted discount rate of a 

given stock change. In most mode ls of asset 

pricing, investors, lenders, and other economic 

"agents" are assumed to be rational, using new 

information to adjust their valuation of the given 
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firm's stock. Competi t ive market forces then b id 

the asset price up or down to its new equilib-

rium price. 

This framework provides an intuitive link be-

tween the asset markets and measures of real 

economic behavior. Such a mode l suggests that 

the aggregate stock market value reflects expec-

tations of the present discounted value of cash 

flows from the future performance of the econ-

omy. Despi te the intuitive appea l of a correla-

tion between performance of the stock market 

and the real economy, insufficient empir ical 

evidence exists to support this relationship. 

For example, from October 2 to October 23, 

1987, nearly 30 percent of perceived asset value 

in the stock market, as measured by the Stan-

dard and Poor's 500, was lost. In contrast, the 

real economy grew and con t i nued to grow 

throughout 1987 and 1988 and into 1989. In long-

er perspective, on the other hand, the overall 

growth rate of real gross national product (GNP) 

averaged 4.2 percent from 1983 through 1988, 

and the stock market b oom has coincided, al-

though not without volatility. The somet imes 

anomalous behavior of the stock market vis-a-

vis real GNP growth indicates that the forces that 

drive asset prices are still largely a mystery, 

especially with regard to the relationship be-

tween real economic performance and asset 

markets. 
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To respond to a need for an update on the 

existing research on asset pricing, this article 

offers a general introduction to and historical 

survey of modern financial asset pricing theo-

ries; other surveys of asset pricing models have 

focused only on a specific subset of them. This 

paper concentrates on the recent develop-

ments in asset pricing models under uncer-

tainty in the 17 years since an early survey of the 

groundbreaking research by Michael C. Jensen 

(1972). Its primary purpose is to show that such 

theories have provided useful advances in 

achieving a better understanding of equity 

market pricing.1 

Presented first is a brief summary of the tradi-

tional capital asset pricing model (CAPM) and 

the groundbreaking work that developed from 

it. The survey then traces the evolution of the 

initial work on the CAPM to asset pricing in 

dynamic models , some of which encompass 

both the disciplines of finance and macroeco-

nomics. While not exhaustive, the article con-

cludes with suggestions for further work on 

asset pricing that may be especially useful to 

those involved in economic policy-making or in 

the application of asset valuation research. 

Policymakers have a particular interest in bet-

ter understanding linkages between real eco-

nomic performance and asset pricing behavior. 

Financial data such as stock market prices are 

observed much more often than are most real 

economic data like industrial production and 

gross national product, which are available only 

monthly or quarterly. Such financial statistics 

may provide preliminary insights into the condi-

tion of real economic prospects, thus enhancing 

the policymaker's information set. Also, specific 

information on risk sources in the real economy 

can help policymakers promote a stable envi-

ronment for financial markets and foster more 

efficient allocation of capital in the economy. 

Investment managers may also find the isola-

tion of macroeconomic sources of asset risk a 

useful method of assessing portfolio risk and a 

criterion for portfolio formulation. 

Valuation Theory, Mean Variance 

Efficiency, and the Traditional CAPM 

As long as stock markets have existed, prog-

nosticators have tried to predict future move-

ments in equity values. Forecasts often lacked a 

strong theoretical and analytical framework, 

though. Early attempts to examine their effec-

tiveness, notably by Alfred Cowles III (1933), sug-

gested that they offered no perceptible ad-

vantages to investors. More formal and scientific 

analysis of asset price behavior began later. 
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Harry Markowitz (1952) provided the source 

for modern portfolio theory. His research is 

often cited as the seminal work of modern fi-

nance from which evolved the early impetus to 

describe the equilibrium relationship between 

assets and risk. The resulting asset pricing mod-

els, particularly the traditional capital asset 

pricing model , rely on the return to a "market'' 

portfolio, consisting of a weighted average of all 

assets held, as the benchmark from which one 

can assess asset prices relative to the market. 

The CAPM provides a useful simplification and 

focus for asset pricing theory because it pro-

duces an interpretable risk measure for a risk-

return relationship and parsimoniously sum-

marizes a great deal of information in a single 

variable. 

A weakness of the early equilibrium asset 

pricing models , however, is their lack of any 

formal linkage between real economic per-

formance and the behavior of asset prices. 

Recessions—or, more generally, changes in fu-

ture prospects for the economy—affect firm val-

uation by altering expected cash flows and the 

relevant discount rate, but the simple CAPM of-

fers no direct method to incorporate fluctua-

tions in economic conditions over t ime into the 

asset pricing process. The model ignores this is-

sue. Recent theoretical advances in dynamic 

models of asset pricing as well as an accumula-

tion of evidence in conflict with the s imple 

CAPM have made that basic formulation less 

central as an equilibrium model of asset pric-

ing.2 Yet, the simple CAPM provides a major part 

of the underlying intuition for these models. 

Modern financial theory has its underpin-

nings in the application of scientific methods to 

basic finance questions. Hundreds of different 

assets trade on the stock exchange, and each 

asset has characteristics, such as firm size, loca-

tion, industry, and age, that distinguish it from 

other assets. The simultaneous analysis of so 

many characteristics is not feasible in a scien-

tific realm. To focus attention on the most im-

portant traits, financial mode ls simplify the 

problem by limiting the number of variables. 

One of the earliest models of asset pricing, 

briefly mentioned above, analyzes the valuation 

of a single stock as a function of the flow of fu-

ture dividends discounted by the relevant risk-

related discount rate. The model, presented by 

John B. Williams (1931), is outlined below: 

where P, 0 is the price of asset / at period 0, di t is 

the dividend per share of common stock of firm /' 

from the end of month t - 1 to the end of month 

t, and kj is the risk-related rate of discount for 

firm /'. 

Eugene F. Fama and Merton H. Miller (1972) 

show that—given a number of simplifying 

assumptions—firm valuations derived from dis-

counted firm cash flows, the stream of divi-

dends, or the firm's earnings produce Williams's 

result. Will iams's model , in a deterministic 

world without uncertainty, thus offers a frame-

work to guide analysis. This valuation model, 

altered for uncertainty, suggests that asset 

prices vary upon the release of new information 

regarding a firm's prospects. 

Before the announcement of the return on a 

stock, a large degree of uncertainty exists re-

garding the actual outcome, that is, the return ex 

post.3 In modern financial theory, stock returns 

are viewed as random variables, and a prob-

ability distribution is associated with them. For 

most applications, stock return distribution has 

been assumed to be approximated by the nor-

mal distribution, which is fully summarized by 

two parameters: the mean, which is the mea-

sure of central tendency, and the variance, the 

measure of dispersion around the central ten-

dency.4 

Markowitz presented a model of investor 

portfolio selection under uncertainty in which 

investors choose asset portfolios on the basis of 

asset return and variance in a single period. 

Portfolio optimization involves the trade-off be-

tween reward (expected return) and greater risk. 

Investors prefer assets with higher means of 

expected returns but lower return variances, or 

less return variability. Thus, investors, assumed 

to be risk-averse, want to balance risk and return 

in their portfolio choice. 

A further insight of portfolio theory is that the 

addition of a security adds to a portfolio's risk 

mainly by the contribution of its variabil ity to the 

variability of return from the entire portfolio—its 

"covariance" with the return stream of other 

portfolio assets. In the limit, as one increases 

the number of individual assets in a portfolio, 

this covariance risk is the dominant component 

of financial asset portfolios' variance. 
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This insight regarding covariation suggests 

that a collection of assets can offer a lower level 

of return variability than individual assets held 

separately. Consider two assets whose returns 

are perfectly negatively correlated. (The per-

centage increases in returns to one asset occur 

simultaneously with equal but opposite move-

ments in another asset's return.) A portfolio of 

these two assets would carry a fixed return and 

no risk, or variability of return. Although such 

neat covariation properties of assets do not 

often occur, the portfolio helps illustrate the 

advantages of diversification. 

A primary outgrowth from the Markowitz work 

was the general equilibrium models of asset 

pricing credited most often to William F.Sharpe 

(1964), John Lintner (1965), and Jan Mossin 

(1966).5 These models assume the existence of 

an asset that is both free of default risk and 

offers a fixed one-period return.6 In equilib-

rium, all assets are held, and the market port-

folio—as def ined earlier, the portfolio that 

represents the return on every asset weighted 

by its proportion in the total value of all assets 

combined—comprises entirely risky assets. 

James Tobin (1958) shows that in Markowitz's 

environment, all individuals hold assets in only 

two types of portfolios: the riskless asset and 

the market portfolio. 

The traditional capital asset pricing model, 

with fixed covariance between returns on an 

asset and returns on the market portfol io, shows 

that the risk premium of an asset (that is, the dif-

ference between the return on a risky asset and 

the return on a risk-free asset) is determined by 

movements in the market portfolio's expected 

premium. For the purpose of this article, the 

following equations present the main implica-

tions of the model: 

and 
Cov (/?,, RM) 

P / ~ o ^ ) ' 

where E, is the expected return to asset i, RF is 

the rate of interest on the riskless asset, EM is 

the expected return on the market portfolio, (3,-

is the degree to which asset i's return varies with 

the market's return (discussed below), o 2 (RM) is 

the variance of the return to market portfolio, 

and Cov (/?, , RM) is the covariation between the 

return to asset / and the return on the market. 

The main argument of the model relies on the 

intuition that investors are rational and will 

undertake risk only to the extent that they are 

compensated. If, simply through diversification, 

risk can be removed from a portfolio, no one 

should be compensated for holding risk that 

can be avoided—"diversifiable" risk. While di-

versification can be achieved by holding assets 

that should have low or negative covariation, 

Markowitz's portfolio theory result suggests that 

holding a large number of assets also results 

in diversification. 

Diversifiable risk should not be related to a 

risk premium. If a firm experiences a period of 

poor management or suffers a labor strike, the 

asset returns may be negative. But these sources 

of risk are company- or firm-specific, and an 

investor can reduce risk by investing a propor-

tion of wealth in other firms. In contrast, certain 

factors like wars or the oil price shocks of the 

1970s affect the entire economy and, as a result, 

future returns to the market portfolio. Such non-
diversifiable risk—that is, risk related to covaria-

tion of an asset's return with the return to the 

market portfolio—will therefore be related to a 

risk premium since an investor will require an 

incentive to hold a risky group of assets. 

For an individual asset /', the expected return 

equals the riskless rate of interest plus the prod-

uct of the market risk premium and the relevant 

risk measure, (3,-, commonly referred to as the 

risk of covariation with the market, or "beta" risk. 

An implication of the model is that assets are 

priced relative to their sensitivity to the market 

portfolio returns. A portfolio in which 3 equals 

one results in the same expected return as the 

market portfolio. Portfolios in which (3 is less 

than one are referred to as defensive since they 

should fluctuate relatively less than the market 

but will also have a lower expected return. In 

contrast, portfolios with (3 greater than one are 

deemed aggressive, in that their expected re-

turns are greater than the market portfol io's, but 

they incur relatively greater return volatility. 

Thus, according to the CAPM only nondiversifi-

able, or systematic, risk is relevant for asset pric-

ing: consequently, the expected return on any 

asset is a linear function of the asset's (3. One 

may interpret (3 as a sensitivity measure, gaug-

ing the reaction of the return on asset / to a 

movement in the market return. Any returns that 

are significantly greater or less than predicted 
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by an asset's beta-risk measure are called ab-
normal returns. 

Testing the Capi ta l Asset Pricing Model . 

Despite CAPM's simplicity and the measura-

bility of its variables through market price data, 

empirical evidence has not supported this ap-

proach. Two important empirical tests of the 

CAPM—Fischer Black, Jensen, and Myron S. 

Scholes (1972) and Fama and James D. MacBeth 

(1973)—find evidence that conflicts with the 

predictions of the simple Sharpe-Lintner pric-

ing model introduced earlier. Black, Jensen, and 

Scholes find evidence that low beta risk stocks 

or portfolios have positive abnormal returns, 

and high beta risk stocks or portfolios have 

negative abnormal returns.7 

Fama and MacBeth included other measures 

as additional explanatory factors in an asset 

pricing regression to examine the CAPM's sen-

sitivity to variables that theory suggests should 

be unimportant. The added measures—beta 

squared and the average of the residual 

variance—might also indicate possible non-

linearities in the risk-return relationship. Al-

though over the entire sample period their two 

additional variables show no significant sys-

tematic relationship to priced risk, in certain 

time periods these measures were associated 

with statistically significant risk premia-that is, 

the return which asset holders must be paid in 

order to induce them to accept an asset with 

nondiversifiable risk. Fama and MacBeth con-

cluded that these variables serve as proxies for 

relevant underlying risk measures.8 However, 

their results suggest that a positive trade-off 

generally exists between risk, as measured by 

beta, and return. 

In a recent paper that reexamines and ex-

tends the Fama and MacBeth estimates, Seha 

M. Tinic and Richard R. West (1986) showed both 

significant departures from the linear risk-

return trade-off predicted by the traditional 

CAPM and significant nonlinearities not cap-

tured by the model. As a result, the researchers 

conclude that results of existing empirical re-

search on the traditional CAPM is suspect. 

Much of the empirical literature that uses the 

CAPM applies beta as a risk measure in order to 

adjust asset returns for their degree of riskiness, 

prior to the examination of the impact of an 

event.9 For example, beta has been used to ad-

just returns for risk in numerous event studies 

dealing with finance issues like judging mutual 

fund performance or the price effects of stock 

splits and public tender offer announcements. 

After rigorous investigation, researchers have 

uncovered a number of anomalies that under-

mine the capital asset pricing model. Two of the 

more well-known inconsistencies, known initial-

ly as the January effect and the small firm effect, 
have been particularly damaging. Researchers 

have found that the returns to small firms 

generally outperform those of larger firms after 

adjustment by beta risk measures. In other 

research, stocks have shown an abnormally high 

excess return after risk adjustment in the month 

of January. A study by Donald B. Keim (1983) has 

shown that the small firm effect and the January 

effect are related; that is, smaller firms outper-

form larger firms in January. These results con-

"Despite CAPM's simplicity and the 

measurability of its variables through 

market price data, empirical evidence 

has not supported this approach." 

tradict implications of the CAPM. They have 

fueled criticisms of its framework not only as an 

equilibrium model of asset pricing but also as a 

useful framework for risk adjustment in other 

applications. 

Recent work by Jay R. Ritter and Navin Chopra 

(1989), however, suggests that the capital asset 

pricing model's risk-return relationship is more 

robust when portfolios weight the individual 

assets by their proportion of total market value 

in contrast to the standard practice of weighting 

assets in a portfolio equally. In those circum-

stances, small firm effects are deemphasized 

and the relationship shows no January seasonal 

effects. If nothing else, then, the existence of 

anomalies has stimulated additional research 

and evidence on the traditional CAPM. 

Aside from these empirical shortcomings, the 

CAPM is essentially not dynamic. Though the 

model involves numerous simplifying condi-
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tions, for this article the most relevant assump-

tion is that all investors maximize the utility of 

terminal wealth. In other words, notwithstand-

ing inevitable uncertainty, future investment 

and consumption opportunities are completely 

captured by the certain mean and variance of 

the probability distribution of the asset returns. 

The CAPM is hence a one-period model that 

cannot encompass issues like economic fluc-

tuations and their effects on asset pricing. Fama 

(1970) has shown that the CAPM's assumption 

about maximizing terminal wealth can be ex-

tended to mult iple periods as long as future 

consumption and investment decisions are de-

termined outside the model. However, the im-

plication of Fama's work is that investors have 

perfect foresight with regard to future market 

conditions; intertemporal factors like changes 

"Recent advances in the sophistica-

tion of financial asset pricing theory 

have moved to models that address 

intertemporal variations in oppor-

tunities over the business cycle." 

in economic performance are assumed to have 

already been anticipated and thus should not 

affect the investment decision. In this sense, the 

model is static, although empirical tests esti-

mate the model as if its restrictions held over 

time. Consequently, aside from predicting the 

return to the market portfolio (a difficult task at 

best), the CAPM as interpreted by Fama does 

not present a method to estimate any dy-

namics. 

Another controversy in CAPM-based asset 

pricing research is whether a truly riskless rate of 

return actually exists. Black (1972), in fact, at-

tacks this question by offering a CAPM without 

the riskless rate. Generally, though, in empirical 

tests, the riskless rate of return, RF, is proxied by 

the return on a Treasury bill with one month to 

maturity. The return to the market portfolio, RM, 
is approximated by some equity index, usually 

the Standard and Poor's 500. 

Richard Roll (1977) criticizes empirical exami-

nations of the traditional CAPM in what is now 

referred to as the "Roll critique." His primary 

concern is measurement of the market portfolio 

in CAPM tests. Roll argues that an unambiguous 

test of the model cannot be performed with the 

typical proxies for market rate of return because 

the true market portfolio has to include all in-

dividual assets. The argument suggests that in-

ferences about the model may be sensitive to 

the composition of the market proxy, and any 

demonstrated sensitivity to various reasonable 

proxies for the market will reduce the testability 

of the model. Robert F. Stambaugh (1982), re-

sponding to this criticism, has shown that, al-

though tests are sensitive to the selection of 

assets, inferences about the CAPM are insensi-

tive to the use of several different proxies for the 

market portfolio, suggesting that the CAPM may 

be less sensitive to the Roll critique than the 

argument implies. Still, Roll's analysis has con-

tributed to deemphasizing the model in more 

recent research. 

Intertemporal CAPM and 

the Consumption CAPM 

The ambiguous empirical support for the tra-

ditional CAPM as well as dissatisfaction with the 

restrictiveness of some of its assumptions has 

led researchers toward models that relax some 

CAPM assumptions. Recent advances in the 

sophistication of financial asset pricing theory 

have moved to models that address intertem-

poral variations in opportunities over the busi-

ness cycle. Empirical evidence suggests that the 

extension of the CAPM to account for intertem-

poral change is useful. For instance, Katherine 

Schipper and Rex Thompson (1981) demon-

strated that equity assets may be used to hedge 

against changes in consumption and invest-

ment opportunities related to unanticipated 

shifts in consumption, GNP, and the price level, 

which serve as proxies for general conditions.10 

Robert C. Merton (1973) earlier developed a 

dynamic asset pricing model, drawing from the 

initial insights of the mean-variance CAPM but 

extending the framework to incorporate inter-

temporal uncertainty. Merton's pricing equa-

tion describes a framework that holds in the 
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presence of a business cycle. The model allows 

investment and consumption opportunities to 

fluctuate over time so that the economy's condi-

tion is linked directly with asset price behavior. 

John B. Long, Jr., (1974) introduced an alternative 

dynamic model that specifies relevant variables, 

known as "state" variables because they indi-

cate the state of the economy, useful for the 

pricing equation. These state variables repre-

sent external factors, such as the stock of physi-

cal capital, that determine current investment 

opportunities.11 Long's model suggests that 

the term structure of interest rates-that is, 

interest rates on equally risky debt of suc-

cessively distant maturities—is a key element in 

the pricing of equity assets, and recent empiri-

cal work has supported this intuition.12 

The general model in Merton (1973) also in-

volves a vector of state variables, which rep-

resents the number (S) of relevant variables 

needed to describe the condition of the econ-

omy. The state vector indicates whether the 

economy is in a recessionary or expansionary 

stage of the business cycle and characterizes 

uncertainty in a model economy. 

The model solution, in the general case, im-

plies that there will be S + 2 number of port-

folios in the equilibrium asset pricing equation. 

The additional two portfolios are the market 

portfolio and the riskless asset.13 The resulting 

pricing relationship would expand the simple 

CAPM to include S additional betas (or sen-

sitivity measures, one for each state variable), 

and the premia related to each state variable 

sensitivity. The general model requires identi-

fication of state variables that may be unobserv-

able, however. Thus, the model may not be 

directly empirically testable with existing econo-

metric methods. 

To give more interpretation to the model as 

well as to develop a potential route of inquiry, 

Merton assumes that the interest-rate move-

ments of the riskless asset are the sole state 

variable sufficient to describe the investment 

opportunity set. The restricted model provides 

a tractable result in which the equilibrium asset 

pricing model involves three funds: the market 

portfolio, the riskless asset, and a portfolio of 

assets negatively correlated with movements in 

the riskless asset. 

This simplified model presents the intuition 

of intertemporal uncertainty more directly than 

does the general specification. Investors are 

compensated for holding both market risk, just 

as in the static CAPM, and the risk of unfavorable 

movements in investment opportunities as con-

veyed by the riskless interest rate. In periods of 

poor economic opportunities, investors would 

1 ike to have assets that offer large returns. In fact, 

an investor may hedge against aggregate inter-

temporal risk by holding a risky asset that has an 

expected return less than the riskless asset if 

the risky asset pays off a high return when the 

return to the riskless asset is low. 

Although the restricted model in Merton's 

work provides insights into the forms of risk pre-

sented by shifts in aggregate economic oppor-

tunities, the three-fund result remains a special 

case. Testing Merton's general model requires 

identifying and counting the state variables. 

"/An alternative! model allows invest-

ment and consumption opportunities 

to fluctuate over time so that the econ-

omy's condition is linked directly with 

asset price behavior." 

Unfortunately, theory makes no unambiguous 

predictions about their number or identity.14 

However, the model motivates investigation of 

additional variables as measures of intertem-

poral risk and offers a general structure for 

empirical analysis. 

The Macroeconomic Link. In an elegant and 

influential paper, Douglas T. Breeden (1979) 

provides a key link between macroeconomic 

growth models and financial models of asset 

pricing. This connection makes possible an 

analysis of asset price determination in a model 

economy that fluctuates over time. Breeden's 

construct, which is consistent with Merton's, 

shows that the growth rate of consumption is a 

sufficient statistic for the state of the economy; 

in other words, the S state variables need not be 

identified for asset pricing. The resulting rela-

tionship is an equilibrium asset pricing model 

that uses the growth rate of (real per capita) con-
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sumption as the benchmark return from which 

all other assets are priced.15 Thus, covariation 

with consumption growth is the single relevant 

measure of risk. Breeden argues that aggregate 

consumption should be a better proxy for the 

desired measure of consumption than the re-

turn to a market proxy is for the return to the 

market portfolio. The model is commonly re-

ferred to as the consumption CAPM (CCAPM).16 

The equilibrium relationship is: 

£/ ~Rf= Pc/ " *Fh 

where £(- is the expected return to asset /, RF is 

the riskless rate of return, Ec is the expected 

growth rate of real per capita consumption, and 

Pc/ is the measure of the covariance of an as-

set's return with the growth rate of consump-

tion. 

"Its simplicity as well as its derivation 

from a dynamic model has made the 

consumption CAPM an attractive meth-

od of asset pricing." 

By using consumption as the benchmark, the 

model is implicitly concerned with fluctuations 

in both consumption and investment oppor-

tunities. The business-cycle behavior of con-

sumption, therefore, directly affects the pricing 

of assets. The intuition behind this relationship 

is that the-marginal utility, or marginal contribu-

tion to valuation from an extra unit of consump-

tion, is low in a t ime period that has high 

consumption. If consumption fluctuates, a con-

sumer would prefer assets that will help reallo-

cate consumpt ion across states to those in 

which consumption is low. As a result, an asset 

return that covaries negatively with consump-

tion growth should help smooth consumption 

and be associated with a negative risk premium. 

On the other hand, asset returns that covary 

positively with consumption are associated in 

this model with a positive risk premium. Hedg-

ing behavior on the part of the investor results 

from the incorporation of intertemporal uncer-

tainty into the model. Persistent differences in 

average yields to a selection of assets can be 

explained, therefore, by the insurance that par-

ticular assets provide against certain states. 

Its simplicity as well as its derivation from a 

dynamic model has made the consumpt ion 

CAPM an attractive method of asset pricing. As 

with the traditional CAPM, the equilibrium re-

lationship of the consumption model requires 

estimating only one parameter to evaluate the 

risk characteristics of an asset or portfolio. Con-

sumption data are also readily available on a 

monthly basis, so the model can be tested 

relatively easily. It has been tested often. 

A theoretical criticism by Bradford Cornell 

(1981) suggests that the consumption model is 

not free of the restrictions implied by Merton's 

intertemporal model ; direct estimation still 

requires the identification of state variables. 

As a result, the conditional distribution of con-

sumption betas is random. Although Cornell 

notes that this situation may be resolved with 

empirical evidence, the theory implies that dis-

tribution of the consumption betas relies upon 

the properties of the state variables.17 

Despite Cornell's criticism, some empirical 

research has been done on the adequacy of the 

consumption CAPM. A recent study by Gregory 

N. Mankiwand Matthew D. Shapiro (1986), using 

quarterly data from 1959 to 1982, shows that the 

traditional CAPM outperforms the consumption 

CAPM. Based on a large sample of equity re-

turns, their test employs instrumental variables 

estimation methods.18 Its results show that the 

expected real return has a significant linear re-

lationship with the market beta but not with the 

consumption beta. 

Simon Wheatley (1988) criticizes the inferen-

ces made from the Mankiw and Shapiro results 

because the instrumental variables estimations 

are widely different from those using the ordi-

nary least squares regression technique, sug-

gesting problems with the selected estimation 

strategy and weakening the resulting inferen-

ces.19 Wheatley continues by estimating the 

cross-sectional adequacy of the consumption 

CAPM restrictions using 40 stock portfolios, 

Treasury bills, Treasury bonds, and corporate 

bonds as dependent variables. His tests found 

the CCAPM implications consistent with the 

data.20 
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To transcend Cornell's criticisms, Breeden, 

Michael R. Gibbons, and Robert Litzenberger 

(1989) used weaker empirical tests of the con-

sumpt ion model . Their paper examined the 

CCAPM relative to the traditional CAPM using 12 

stock portfolios, a Treasury bill asset, a Treasury 

bond portfolio, a corporate bond portfolio, and 

a junk bond premium as the set of asset returns 

to b e explained. Their consumption data are 

adjusted for measurement problems associ-

ated with reported consumption statistics. The 

primary problem with aggregate consumption 

data is that they are issued much less frequently 

than observations of stock returns. The CCAPM 

theory requires measurement of spot consump-

tion growth rates, whereas actual consumption 

is measured over an interval. Given the data 

adjustments required, empirical evidence found 

in support of the model is necessary, but not 

sufficient, to accept it. 

Nonetheless, Breeden, Gibbons, and Litzen-

berger find that the explanatory power of the 

consumption growth rate for the behavior of 

asset returns over t ime is significant. The results 

using the return to a portfolio of assets that has 

maximum correlation with consumption growth— 

the maximum correlation portfolio-are more 

comparable to 1 inear regressions with the return 

to a market proxy, since they both use portfolio 

returns data as independent variables. Tests of 

linearity between consumption beta and ex-

pected returns reject the hypothesis that con-

sumption p and expected returns are linearly 

related for the full period covered by the data. 

However, examination of the subperiods sug-

gests that the source of the rejection is the 

period 1929-39, a unique t ime in the U.S. econ-

omy. In all other subperiods, the relationship 

cannot be rejected. Test results imply that 

neither the maximum correlation portfolio nor 

the market portfolio proxy has the lowest vari-

ance for a given mean return, that is, neither 

proxy is mean-variance efficient. Despite these 

rejections, the estimates for the risk premia 

related to consumption and to the market are 

quantitatively similar. 

Macroeconomic studies that embody the 

consumption capital asset pricing model con-

centrate on the relationships between forecast-

able movements in asset returns and in con-

sumption. Lars P. Hansen and Kenneth J. Sin-

gleton (1982, 1983) imposed strong assumptions 

34 

to generate a closed-form solution that would 

test the predictabil ity of asset returns and 

obtain estimates of the structural parameters of 

interest, namely the degree of risk aversion and 

the intertemporal discount factor.21 Unfor-

tunately, their empirical results suggest rejec-

tion of the model, in part because of problems 

associated with measuring consumption data. 

However, further work by Sanford J. Grossman, 

Angelo Melino, and Robert J. Shiller (1987), 

which explicitly accounts for the t ime averaging 

of consumpt ion data, also failed to support 

the model.22 

In sum, the empirical results for the consump-

tion CAPM are mixed. The strong restrictions 

imposed by the macroeconomic model tests 

lead to rejection of the model and do not pro-

duce reasonable or useful estimates of the 

structural parameters. In contrast, recent evi-

dence on the consumption CAPM as a relative 

asset pricing construct are more hopeful, sug-

gesting some potential for its use in evaluating 

asset risk. However, more research is necessary 

to determine the robustness of the consump-

tion beta measure as a risk gauge for assets; the 

initial tests are supportive of a linear relation-

ship between consumption risk and asset pre-

mia but do not support mean-variance effi-

ciency, a prediction of the model. Thus, further 

research on the consumption CAPM must be 

done before it can be widely appl ied. 

Arbitrage Pricing Theory 

An alternative to the traditional CAPM para-

digm that has gained considerable attention is 

arbitrage pricing theory, developed by Stephen 

A. Ross (1976) 23 This model retains the distinc-

tion between diversifiable and nondiversifiable 

risk but imposes fewer restrictive assumptions 

in its derivation of asset returns than does the 

CAPM. For example, the traditional pricing 

model requires that returns follow the normal 

distribution, implying that knowledge of the 

mean and variance is sufficient to describe the 

entire distribution. The traditional CAPM relies 

on the return to the market portfolio as the 

benchmark variable that describes asset return 

behavior relative to it. In contrast, arbitrage pric-

ing theory does not require normally distrib-
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uted returns and suggests that a number of 

variables, known as factors (risk sources), de-

scribe asset returns. 

The derivation of arbitrage pricing theory 

requires two major assumptions. First, agents 

are assumed to believe that some identifiable 

set of factors generates the variabil ity of al 1 asset 

returns and that their relationship is consistent 

across the range of variables. The second as-

sumption is that no opportunities are available 

for riskless arbitrage (that is, no unlimited prof-

its given no net investment). The hypothesized 

linear factor model is: 

where /?, is the uncertain return to asset /, £,- is 

the expected return to asset /', bf/- is the factor 

loading for asset i related to factor j, or asset /"s 

sensitivity to movements in factor /', is the fac-

tor j {j = 1 . . . k), and 8j is the error term for 

asset /'. In addition, the model assumes that the 

factors and error terms have a mean of zero. It 

does not make other assumptions about the 

distribution of the factors or error terms aside 

from requiring that the covariance between the 

error terms, e,- and e;-, is zero. 

In the derivation of the traditional capital 

asset pricing model, the "market" model that 

relates all asset returns to movements in the 

market return (prior to the pricing equation) 

follows directly from the assumption that re-

turns are jointly normally distributed. In arbi-

trage pricing theory, however, the linear factor 

model is an assumption, although the idea that 

a set of forces determines the movements of all 

asset returns is compelling. 

Exact arbitrage pricing implies the following 

asset pricing relationship: 

where A^ is riskless or zero b return and rep-

resents risk premia related to factor j. A clear 

intuition underlies the equilibrium relation of 

arbitrage pricing theory. If the indicated factors 

truly generate the movements of all asset re-

turns and if current asset prices allow no riskless 

arbitrage, it follows that expected returns are 

approximately I ¡nearly related to covariance be-

tween the asset returns and the factors. A main 

contribution of this theory is that it recognizes 

the importance of covariance risk in asset pric-

ing as a result of the no-arbitrage assumption, 

which has strong theoretical appeal. 

Arbitrage pricing theory is an attractive gen-

eralization of the traditional CAPM model's in-

sight that covariance risk—risk that cannot be 

diversified away—underlies the pricing of as-

sets.24 The arbitrage pricing model provides a 

coherent structure, less restrictive than the 

CAPM, that allows for investigation of the sources 

of risk. The linear factor model framework, in 

addition, appears better able to account for the 

anomalies that conflict with the traditional mod-

el's predictions. In arbitrage pricing theory, the 

covariance is measured relative to the factors 

that determine the behavior of asset returns, 

whereas the CAPM gauges covariance only rela-

tive to the market return. Thus, finding a size fac-

tor or a seasonal factor that explains the CAPM 

anomalies would seem possible. 

Arbitrage pricing theory has few underlying 

assumptions. It has been criticized, though, 

because its initial form has few rejectable hy-

potheses. Refuting the theory itself, which does 

not identify or limit the number of factors, is dif-

ficult.25 Thus, tests of the arbitrage pricing 

theory are combined examinations of the pric-

ing relationship and the appropriateness of the 

set of factors chosen.26 Theoretical extensions 

and refinements by a number of researchers 

have provided the foundation for the substan-

tial amount of empirical research that has been 

produced and the many works that are still in 

progress.27 

Empirical methods developed to implement 

estimation of the factors and factor loadings in 

arbitrage pricing theory have involved two dis-

tinct approaches to the data: factor analytic 

techniques (or principal component analysis as 

in the work of Gregory Connor and Robert A. 

Korajczyk (1988|) and prespecification of the fac-

tors.28 The former method employs the esti-

mated covariance matrix of returns to deter-

mine the factor structure that underlies asset 

return behavior.29 Estimates of the factors are 

determined in accordance with arbitrage pric-

ing theory; that is, factors are estimated from the 

characteristics observed in the set of returns. 

The second technique attempts to identify fac-

tors without first examining the structure of 

returns. Instead, variables are chosen as needed 

by economic intuition that these factors affect 
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asset pricing. The method uses the prespeci-

fied factors to estimate factor loadings and then 

tests to see if the loadings are associated with 

significant risk premia.30 

This article will survey only the most recent of 

the large number of papers on arbitrage pricing 

theory.31 Two recent works compare this theory 

with the traditional CAPM approach as models 

of asset pricing.32 Bruce N. Lehmann and David 

M. Modest (1988) cannot reject the arbitrage-

based construct when asset portfolios are formed 

on the basis of dividend yield or an asset's own 

return variance. Since CAPM research has found 

an anomaly with regard to dividend yield and 

asset pricing, the evidence can be viewed as 

supportive of the arbitrage pricing theory as 

an alternative. 

On the other hand, the researchers reject the 

arbitrage pricing model when the portfolios are 

formed on the basis of firm size. Connor and 

Korajczyk (1988) show evidence consistent with 

Lehmann and Modest that a significant relation-

ship exists between firm size and asset expect-

ed return that is not captured by the arbitrage 

pricing theory. However, Connor and Korajczyk 

demonstrate that the size effect is separate 

from a seasonal effect (for example, the January 

effect), which appears to be explained by the 

variation in the risk factors.33 

K.C. Chan, Nai-fu Chen, and David A. Hsieh 

(1985) and Chen, Roll, and Ross (1986) employ 

prespecified factors in testing the arbitrage 

pricing theory predictions. In both works, the 

theory shows no significant anomalous behavior 

related to firm size.34 Since the two empirical 

methodologies are quite different, the conflict-

ing evidence suggests that more research is 

needed to investigate the issue. 

In sum, arbitrage pricing theory represents a 

generalization of the CAPM intuition that co-

variance risk forms a basis for asset pricing. The 

arbitrage model makes few assumptions in its 

derivation and provides a method to investigate 

the underlying sources of asset risk. This theory 

has shortcomings, however, especially with re-

gard to the number and the identity of the 

underlying risk factors and empirical testing. 

The factor structure has been estimated in dif-

ferent ways, although the techniques that esti-

mate this structure from the est imated co-

variance matrix of asset returns seem most con-

sistent with the theoretical model. 

The current status of arbitrage pricing theory 

testing suggests its consistency with the data, 

although the model cannot explain the anoma-

lous firm size effect. However, the capital asset 

pricing model cannot account for that anomaly, 

either. Thus, among static models, arbitrage 

pricing theory seems to be a viable alternative 

to the CAPM. 

Dynamic Models 

Although theoretical extensions of both para-

digms have extended the basic model to an 

intertemporal realm in search of a productive 

way to link pervasive economic factors to equity 

market performance, both arbitrage pricing 

theory and the capital asset pricing model 

employ the fiction of a single period model.35 

The linkage between macroeconomic and finan-

cial markets has also been explored within a 

dynamic general equilibrium model, notably by 

William A. Brock (1980, 1982), and |ohn C. Cox, 

Jonathan E. Ingersoll, Jr., and Ross (1985), in 

which asset prices are endogenous functions of 

underlying economic forces. However, the em-

pirical implications of these models are not 

directly testable. 

Brock provides a key link to understanding 

the relationship between the static and inter-

temporal models, and he emphasizes the de-

gree of generality in the models that generate 

the testable implications. The Merton pricing 

model, for example, introduced intertemporal 

aspects to the traditional model, but Merton s is 

a partial equilibrium construct. The state vari-

ables that determine intertemporal asset price 

movements are not linked to the underlying 

sources of uncertainty in the economy. Brock, on 

the other hand, derives a general equilibrium 

model in which the state variables—here, tech-

nological factors underlying economic uncer-

tainty—determine behavior of asset prices. The 

model provides one interpretation of techno-

logical shocks as the arbitrage pricing theory 

factors presented in Ross (1976), but it may also 

apply to Merton's model, or Long's (1974). In an 

example, Brock shows that the Sharpe-Lintner 

capital asset pricing model conforms to the case 

of one underlying technological shock. As a 

further exposition, the Brock mode l has the 
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characteristic of consumption sufficiency—as in 

the Breeden model—so that the consumption 

CAPM model holds. Thus, Brock presents a 

framework in which all major asset pricing mod-

els may be derived and provides a unifying sys-

tem to motivate research linking macroeco-

nomic factors and asset price behavior. 

Empirical research on arbitrage pricing theory 

that employs prespecified factors to estimate 

factor loadings relates closely to the macro-

finance implications of the Brock as well as the 

Cox, Ingersoll, and Ross models. In fact, Chen, 

Roll, and Ross use these more general models 

on which to base their empirical investigation. 

As mentioned above, the method appears to 

stretch the arbitrage pricing theory's motivation 

of the determination of factor structure, yet they 

address the issue of the factors' identity. The 

motivation of linking the real economy with as-

set returns and the freedom to choose factors a 

priori has produced some stimulating empiri-

cal research. 

Chan, Chen, and Hsieh (1985) investigated the 

firm size effect by prespecifying factors in a mul-

tifactor pricing equation, in which the factors are 

measures of economic and financial activity that 

may relate to asset pricing. They include the 

market portfolio, industrial production, two 

estimates of inflation, the change in the term 

structure, and the risk premium. The results 

show that the observed firm size effect has a 

strong relationship with the risk premium mea-

sure (the difference between the yield on low-

rated long-term bonds and the yield to a 

portfolio of long-term government bonds). The 

variation in the risk premium reflects alterations 

in business conditions and, therefore, intro-

duces an intertemporal feature into the empiri-

cal asset pricing model. These results imply that 

the firm size effect may be captured by the mul-

tifactor asset pricing model. Also, the firm size 

effect may be consistent with an efficient market 

in which small firms have higher expected re-

turns because of higher risk that is not captured 

by the traditional CAPM model's risk measures. 

Subsequent empirical work by Chen, Roll, 

and Ross investigated directly the role of eco-

nomic forces in asset pricing, using similar eco-

nomic variables as the prespecified factors. 

They found similar evidence that the multifactor 

model explains the pricing of a selection of 

asset portfolios formed on the basis of firm size. 

The authors shaped the selection of economic 

state variable proxies by choosing those that 

influence either cash flows to firms or the dis-

count rate appl ied to asset cash flows in the sim-

ple stock valuation model. 

The formulation of prespecified factors in 

these studies assumes that the chosen vari-

ables constitute the factor structure of asset 

returns, which is the underlying determinant of 

asset return time variation. The research does 

not present time-series evidence to suggest 

that these factors explain much of the time-

series variability of asset returns. In factor 

analytic research, time-series explanatory power 

is evident in the method of identifying factors. In 

future research on economic factors and asset 

pricing, the time-series regressions of the pre-

specified factors will be useful indicators of 

whether the chosen factors are relevant.36 

The underlying shocks (or factors) in Brock 

and Cox, Ingersoll, and Ross represent techno-

logical shocks that directly affect the produc-

tivity of the economy. Yet the main explanatory 

variables in these studies are financial mea-

sures, notably the term structure proxy and the 

risk premium proxy. These variables are at least 

partially determined by the true underlying fac-

tors, just as asset prices are. Although financial 

factors have significant implications for the pric-

ing of risky assets and provide insights into the 

interrelationships of macroeconomic and finan-

cial markets, the results do not reveal the un-

derlying sources of uncertainty. 

The search for these underlying sources may 

seem futile. However, recent studies by David 

Alan Aschauer (1989a, b) suggest that govern-

ment spending behavior, primarily changes in 

the public capital stock, may be one source of 

uncertainty which directly affects the aggregate 

productivity of the economy. In his 1989 paper, 

this researcher shows that the government stock 

of infrastructure capital—for example, roads, 

buildings, sewers, and so on—has a significant 

impact on the profitability of the aggregate 

economy. In other words, the publ ic capital 

stock has a positive effect on the aggregate 

value of private firms. Thus, further work on as-

set pricing should investigate the effects of gov-

ernment policy, since these shocks seem most 

justifiably to be exogenous variables.37 Re-

search in this area may also provide economic 

policymakers with better information about the 
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long-term effects of spending policies at all 

levels of government. 

Conclusion 

Recent financial models of asset pricing de-

rive from the initial insights into the relative 

riskiness of different assets and the trade-off 

between risk and expected return provided by 

the traditional capital asset pricing model. The 

various models surveyed here provide a co-

herent framework in which to analyze asset 

returns. Over time, the CAPM has been useful for 

portfolio evaluation and for extending scientific 

analysis of financial markets. It continues to be 

used as a method to evaluate the risk of assets 

or portfolios. The model requires only one esti-

mable parameter per firm or portfolio. However, 

the CAPM's static framework, the difficulty of 

predicting the return to the market proxy, evi-

dence in conflict with its implications, and 

theoretical advances in financial modeling have 

combined to shift attention away from the sim-

ple CAPM as an equilibrium model of asset pric-

ing. The consumption-based asset pricing model 

(CCAPM) presents a dynamic construct in which 

a single estimable parameter measures asset 

risk. This model has met criticism on matters of 

data measurement and inconclusive empirical 

evidence of its usefulness. Recent work none-

theless presents some support for further re-

search in this area. 

The intertemporal CAPM and arbitrage pric-

ing theory, though clearly different models, suf-

fer similar empirical difficulties. Neither pro-

vides insights into the identity of the multiple 

sources of asset risk. For arbitrage pricing 

theory, empirical applications using factor 

analysis cannot interpret risk sources. However, 

the two models provide a motivation for inves-

tigating multiple sources of asset risk. 

Ongoing theoretical developments point 

toward future research that can link economic 

factors to asset pricing behavior. Such research 

should interest investors and especially policy-

makers, who may gain insight into the effects of 

alternative economic policies. For the policy-

maker, an appreciation of the risk sources in the 

economy can aid formulation of policy by linking 

information provided by equity market behavior 

to real economic performance. In addition, 

further research may uncover elements of eco-

nomic policy as sources of macroeconomic un-

certainty and provide policymakers with an 

improved set of policy guides. 

Notes 

1 In fact, as evidence of their influence, financial asset pric-

ing theories have penetrated Wall Street and are currently 

being used in the design of mutual fund portfolios. 
2The traditional capital asset pricing mode l remains, how-

ever, a useful method to analyze asset characteristics with 

few measures. 
3This uncertainty is larger in some periods than in others. 
4Desp i te evidence that stock returns appear leptokurtic 

("fat-tailed," or having a higher probabil ity than a normal 

distribution of observing extreme values), the normal dis-

tribution remains the most common approximation of the 

distribution of stock returns. 
5 See also Treynor (1961). 
6The traditional CAPM involves several addit ional assump-

tions that may be found in Sharpe (1985) or other fi-

nance textbooks. 
7Black ( 1972) presents a mode l without a riskless asset that 

offers predictions that are more consistent with the Black, 

Jensen, and Scholes results. 
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8Levy (1978) suggests that if individuals are not well diver-

sified their own variance of return should be relevant for 

asset pricing. 
9For an intuitive discussion of event study methodology 

see Hunter and Walker (1988). 
I ( >rhe results, however, do not represent a test of any spe-

cific model . 
1 'One may interpret these state variables to be virtually 

anything: the weather, oil supply shocks, measures of 

government policy, and so on. As will be discussed 

further, the identity of such variables is subject to con-

siderable debate. 

, 2 See results in Chan, Chen, and Hsieh (1985); Chen, Roll, 

and Ross (1986); and McElroy and Burmeister (1988). 
1 ^The model has also been referred to as the mult ibeta 

CAPM, in which an estimated parameter is associated with 

each state variable. 
, 4The problem, however, is not un ique to Merton's model , 

as the discussion of arbitrage pricing theory indicates. 
1 5One could also use the asset portfolio that has maximum 

correlation with the growth rate in consumption as the 

benchmark. 
l 6 See also Rubenstein (1976) and Breeden and Litzen-

berger (1978). 
l 7See Cornell (1981) for technical elements and the com-

plete argument. Bergman (1985) criticizes the assumption 

of time-separable preferences in the derivation of the 

CCAPM. This assumption implies that past decisions on 

consumpt ion d o not affect today's choices. Without the 

assumption, the Merton ICAPM still holds, but it can no 

longer be collapsed into the CCAPM. Despite this prob-

lem, most macroeconomic models assume that there are 

time-sepa'rable preferences and that the CCAPM holds. 

' i ns t rumenta l variables estimation methods use variables 

correlated with the regressors but unrelated to the errors 

in an at tempt to reduce the potential correlation be-

tween regression variables and the residual error. 
19Wheatley suggests that either the instruments are weakly 

related to the underlying variables of interest or that the 

underlying variables are coll inear. In ei ther case, the 

results in Mank iwand Shapiro (1986) are suspect. 

2 0Although the results do not suggest rejection of the 

CCAPM, the estimate of the relative risk aversion param-

eter greatly exceeds the theoretical value. 
2 'The assumpt ions are (1) joint log-normality of asset re-

turns and consumpt ion growth and (2) a constant relative 

risk aversion specification of utility. 
22Since the test assumes both constant relative risk aver-

sion utility and joint log-normality of returns and con-

sumpt ion growth, the violation of either restriction could 

be the source of the mode l failure. Further work may be 

required in th is area to dec ipher the impl icat ions of 

the results. 

23For a more detai led survey of the APT, see Huberman 

(1986). 
2 4See Sharpe (1985): 199-200. 
2 5See Shanken (1982, 1985) and the response by Dybvig and 

Ross (1985). 
2 6The model implications can be extended to the concept 

of mean-variance efficiency. In the CAPM, the mode l 

impl ies that the market portfolio is mean-variance effi-

cient; that is, given its level of risk, the market portfol io has 

the highest return. Roll's (1977) critique suggests that this 

implication has not been tested adequately. For arbitrage 

pricing theory, a portfolio that has only risk related to the 

fundamental factors is mean-variance efficient. This as-

pect of the model has been tested empirically in several 

studies. 

27See, for example, Huberman (1982), Chamberlain and 

Rothschi ld (1983), and Connor (1984). See Huberman 

(1986) for a more exhaustive list of references. 
28Factor analysis is a statistical procedure in which "com-

mon factors" are unobservable hypothetical variables that 

contr ibute to the variance of a vector of d e p e n d e n t 

variables. That is, factor analysis is a method to describe 

the variation of a set of variables without explicit ex-

planatory variables. A data series, then, will be described 

as a linear function of a set of c ommon factors and one 

un ique factor that contributes variance only to that series. 

In the set of dependen t variables, each variable has one 

un ique factor that is uncorrelated with all other un ique 

factors. The coefficients, or factor loadings, for each com-

mon factor provide the estimates of b¡ in the APT. 

29Although factor analysis is more efficient, the compu-

tational demands of the method limit the number of 

returns that can be analyzed at one time. 
3 0 Huberman (1986) suggests that this form of research, relat-

ing expected return to covariances of asset returns with 

other variables, is more in line with the Merton intertem-

poral CAPM. Below, the Brock model is used to show the 

similarity of the two models. 

3 ' S o m e references for the earlier yet important works are 

Roll and Ross (1980), Brown and Weinstein (1983), Chen 

(1983), and Dhrymes et al. (1985). See Huberman (1986) for 

a more extensive listing. 

3 2Lehmann and Modest (1988) use factor analytic tech-

niques on 750 asset returns to isolate a factor structure. 

Then they test the APT with these factors on a selection of 

asset portfolios, grouped on the basis of dividend yield, 

an asset's own return variance, and firm size. Connor and 

Korajczyk (1988) estimate factors using asymptotic prin-

cipal components , which allows more returns in the 

estimation of the covariance matrix. The asset portfolios 

used as dependen t variables are grouped on the basis 

of size. 

3 3Both papers reject the restriction of mean variance ef-

ficiency in APT as well as in the CAPM. 
34The research that uses prespecified factors to test APT will 

be examined further below in the discussion of mac-

roeconomic factors and asset pricing. 
3 5See Ohlson and Garman (1980) and Connor and Korajczyk 

(1988) for discussions of intertemporal arbitrage pricing 

theories. 

The intertemporal CAPM, CAPM, and a recent intertem-

poral mode l in Cox, Ingersoll, and Ross (1985) have much 

in common with modern dynamic macroeconomic models 

(stochastic growth models) such as those of Lucas (1978) 

and Brock (1982). These similarities include the key role of 

the real interest rate, concern for the changing investment 

and consumption opportunit ies faced by consumers, and 

the attention to economic forces as the underlying sour-

ces of asset risk premia. The progress in mode l i ng a 

dynamic economy with an asset market has occurred in 

both fields; empirical work on the issue has numerous 
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potential applications. It is notable, however, that only 

the ICAPM a t tempts to isolate under ly ing economic 

variables—that is, state variables-directly; the consump-

tion CAPM is similar to the traditional CAPM in the use of a 

reference portfolio to price assets relative to that port-

folio. 

3 6McElroyand Burmeister (1988) employvar iablessimi larto 

Chan, Chen, and Hsieh (1985) and Chen, Roll, and Ross 

(1986) in a nonlinear estimation method that presents 

both time-series and cross-sectional pricing results of the 

multifactor model . Their results generally support the 

usefulness of the economic variables in explaining both 

types of variation. 
37Research by Tallman (forthcoming) investigates the ef-

fects of government spending behavior on cross-sectional 

asset pricing more in the tradition of financial research. 
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