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Summary and Keywords

The Hou–Xue–Zhang q-factor model says that the expected return of an asset in excess of 
the risk-free rate is described by its sensitivities to the market factor, a size factor, an in
vestment factor, and a return on equity (ROE) factor. Empirically, the q-factor model 
shows strong explanatory power and largely summarizes the cross-section of average 
stock returns. Most important, it fully subsumes the Fama–French 6-factor model in head- 
to-head spanning tests.

The q-factor model is an empirical implementation of the investment-based capital asset 
pricing model (the Investment CAPM). The basic philosophy is to price risky assets from 
the perspective of their suppliers (firms), as opposed to their buyers (investors). Mathe
matically, the investment CAPM is a restatement of the net present value (NPV) rule in 
corporate finance. Intuitively, high investment relative to low expected profitability must 
imply low costs of capital, and low investment relative to high expected profitability must 
imply high costs of capital. In a multiperiod framework, if investment is high next period, 
the present value of cash flows from next period onward must be high. Consisting mostly 
of this next period present value, the benefits to investment this period must also be high. 
As such, high investment next period relative to current investment (high expected in
vestment growth) must imply high costs of capital (to keep current investment low).

As a disruptive innovation, the investment CAPM has broad-ranging implications for acad
emic finance and asset management practice. First, the consumption CAPM, of which the 
classic Sharpe–Lintner CAPM is a special case, is conceptually incomplete. The crux is 
that it blindly focuses on the demand of risky assets, while abstracting from the supply al
together. Alas, anomalies are primarily relations between firm characteristics and expect
ed returns. By focusing on the supply, the investment CAPM is the missing piece of equi
librium asset pricing. Second, the investment CAPM retains efficient markets, with cross- 
sectionally varying expected returns, depending on firms’ investment, profitability, and 
expected growth. As such, capital markets follow standard economic principles, in sharp 
contrast to the teachings of behavioral finance. Finally, the investment CAPM validates 
Graham and Dodd’s security analysis on equilibrium grounds, within efficient markets.

Keywords: q-factor model, anomalies, EMH, behavioral finance, the investment CAPM, the consumption CAPM, 
the CAPM, equilibrium theory
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Questions
A voluminous literature in empirical asset pricing and capital markets research in ac
counting documents a wide range of relations between firm characteristics and average 
stock returns. These relations are often called “anomalies” because they cannot be ex
plained by the standard consumption-based capital asset pricing model (the consumption 
CAPM), of which the classic Sharpe–Lintner CAPM (Lintner, 1965; Sharpe, 1964) is a spe
cial case. Prominent anomalies include post-earnings-announcement drift (Ball & Brown, 
1968; Bernard & Thomas, 1989, 1990), long-term reversal (De Bondt & Thaler, 1985), mo
mentum (Jegadeesh & Titman, 1993), long-term underperformance following initial and 
seasoned equity offerings (Loughran & Ritter, 1995; Ritter, 1991), long-term overperfor
mance following share repurchases and dividend initiations (Ikenberry, Lakonishok, & 
Vermaelen, 1995; Michaely, Thaler, & Womack, 1995), the value anomaly (Lakonishok, Sh
leifer, & Vishny, 1994), the accrual anomaly (Sloan, 1996), and the asset growth anomaly 
(Cooper, Gulen, & Schill, 2008).

Behavioral economists interpret these anomalies as predictable pricing errors, which re
ject Fama’s (1970) efficient markets hypothesis (EMH) as well as Muth’s (1961) and 
Lucas’s (1972) rational expectations hypothesis (Barberis & Thaler, 2003; Shleifer, 2000). 
However, as emphasized by Fama (1991), anomalies do not necessarily reject EMH be
cause the expected return models used to isolate “pricing errors” in empirical tests can 
be incomplete (the joint-hypothesis problem). In particular, a coherent theory of ineffi
cient markets with predictable pricing errors has yet to appear (Fama, 1998; Lee & So, 
2014).

Fama and French (1993, 1996) defend EMH by adding a size factor (small minus big, 
SMB) and a value factor (high minus low, HML) into the CAPM to form their three-factor 
model. They interpret SMB and HML as sources of risk in the intertemporal CAPM (Mer
ton, 1973) or arbitrage pricing theory (APT) (Ross, 1976). However, this interpretation 
has not been persuasive. Both the intertemporal CAPM and APT are silent about the iden
tities of state variables. As a result, SMB and HML are primarily motivated from their em
pirical performance, rather than a priori theoretical arguments.

Within this historical context, many fundamental questions arise. What explains all the 
CAPM anomalies? Why does the consumption CAPM fail so badly? Given its abysmal per
formance, what confidence should one put in equilibrium theories that embed the con
sumption CAPM and permeate virtually all Ph.D.-level textbooks in finance and econom
ics? A prominent example is New Keynesian dynamic stochastic general equilibrium 
(DSGE) models. Graham and Dodd’s (1934) security analysis has worked for 85 years in 
practice. Why has it so far not found a rightful place in finance theory? Given that firm 
characteristics are so important in describing returns empirically, why do characteristics 
barely show up in finance theory? How should one interpret characteristics-based factors 
exactly? If anomalies are driven by expectation errors, what are the psychological biases 
at play and via what mechanisms? Why do these systematic mistakes persist for so long, 
in some cases, such as post-earnings-announcement drift, for 50 years since Ball and 

https://global.oup.com/privacy
https://oxfordre.com/page/legal-notice


Q-Factors and Investment CAPM

Page 3 of 25

PRINTED FROM the OXFORD RESEARCH ENCYCLOPEDIA, ECONOMICS AND FINANCE (oxfordre.com/economics). (c) Ox
ford University Press USA, 2020. All Rights Reserved. Personal use only; commercial use is strictly prohibited (for details see 
Privacy Policy and Legal Notice).

Subscriber: null; date: 01 July 2020

Brown (1968)? Why has there not been a coherent behavioral finance theory for almost 
35 years since De Bondt and Thaler (1985)?

An old science joke says: “Theory is when you know everything but nothing works. Prac
tice is when everything works but no one knows why. In our lab, theory and practice are 
combined: Nothing works and no one knows why.” Finance is better. The consumption 
CAPM theory is well developed, but it doesn’t work. Anomaly strategies work, but no one 
knows why. In the investment CAPM, theory and practice are combined: Everything 
works and I know why.

Mechanisms
The basic philosophy of the investment CAPM is to price risky assets from the perspective 
of their suppliers (firms), as opposed to their buyers (investors) (Zhang, 2017), building 
on an early precursor of Cochrane (1991).

Mathematically, the investment CAPM is a restatement of the net present value (NPV) 
rule in corporate finance. The NPV of a project is its present value (the discounted value 
of its future cash flows) minus its current investment costs. The NPV rule says that a 
manager should invest in a given project if and only if its NPV is greater than or equal to 
zero. When initially facing many projects with NPV ≥ 0, the manager should start with 
the project with the highest NPV and trace down the supply curve of projects. For the last 
project that the manager takes, its NPV should equal zero. To keep things simple, consid
er first one-period projects. The last project with NPV = 0 means that its investment costs 
= profitability/discount rates.

The investment CAPM turns the NPV rule, which is a fundamental principle in corporate 
finance, on its head and transforms it into an asset pricing theory. Rewriting the NPV rule 
yields: discount rates = profitability/investment costs. Intuitively, given profitability, high 
costs of capital (discount rates) imply low NPVs of new projects and low investments, and 
low costs of capital imply high NPVs of new projects and high investments. Also, given in
vestments, high profitability must imply high discount rates to give rise to low NPVs of 
new projects to keep investments constant. Low profitability relative to investments must 
imply low discount rates to offset low profitability to keep the NPVs of new projects and 
investments constant. In all, investment and profitability are two key drivers in the cross- 
section of expected returns.

If projects last more than one period, as in a multiperiod model, the NPV rule becomes: 
investment costs = (profitability + present value of cash flows from next period onward)/ 
discount rates. With optimal investment, the present value of cash flows from next period 
onward equals expected investment costs next period (marginal q equals marginal costs 
of investment). As such, the investment CAPM says: discount rates = (profitability + ex
pected investment costs)/investment costs. Intuitively, if investment and expected invest
ment costs are high next period, the present value of cash flows from next period onward 
must be high. Consisting primarily of this next period present value, the benefits to in
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vestment this period must also be high. As such, if investment is high next period relative 
to current investment (expected investment growth is high), the discount rates must be 
high to offset the high benefits of investment this period to keep current investment low. 
As such, expected growth is another key driver in the cross-section of expected stock re
turns.

Methods
The investment CAPM literature has tested its key predictions on the real world data via 
a variety of methods, including factor regressions, structural estimation, and quantitative 
theories.

Factor Models

Hou, Xue, and Zhang (2015) propose and test the q-factor model, which implements the 
investment CAPM via the Fama–French (1993) portfolio approach. The q-factor model 
says that the expected return of an asset in excess of the risk-free rate is described by its 
sensitivities to the market factor, a size factor, an investment factor, and a return on equi
ty (ROE) factor. The size, investment, and ROE factors are constructed from independent 
(two by three by three) sorts on market equity, investment-to-assets, and ROE. Empirical
ly, the q-factor model goes a long way toward summarizing the cross-section of average 
stock returns. The model explains many anomalies that bedevil the Fama–French three- 
factor model, including, most notably, Jegadeesh and Titman’s (1993) momentum (Fama 
& French, 1996). Most anomalies are just different manifestations of the investment and 
profitability premiums.1

Intuition
On the one hand, sorting on net stock issues, composite issuance, book-to-market, and 
other valuation ratios, as well as long-term reversal, is closer to sorting on investment 
than on profitability. As such, these diverse sorts reflect their common implied sort on in
vestment.

The flow-of-fund constraint of firms says that their uses of funds must equal their sources 
of funds. As such, all else equal, equity issuers should invest more and have lower costs of 
capital than nonissuers. In addition, firms use different capital goods in their operating 
activities, including working capital, physical property, plant, and equipment (PPE), and 
externally acquired intangibles. As such, total asset growth is the most comprehensive 
measure of investment-to-assets, a simple measure that aggregates over heterogeneous 
capital goods.

The value factor is redundant in the presence of the investment factor. In the investment 
CAPM, investment increases with marginal q, which in turn equals average q with con
stant returns to scale. Average q and market-to-book equity are close cousins and are 
identical twins without debt. As such, value stocks with low valuation ratios should invest 
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less and, all else equal, earn higher expected returns than growth stocks with high valua
tion ratios.

High valuation ratios come from a stream of positive shocks on fundamentals, and low 
valuation ratios from a stream of negative shocks on fundamentals. Growth stocks typical
ly have high long-term prior returns, and value stocks have low long-term prior returns. 
Thus, long-term reversal also reflects the investment factor. Firms with high long-term 
prior returns should invest more and have lower costs of capital than firms with low long- 
term prior returns. In all, most anomalies that have been attributed to “overreaction” in 
behavioral finance are just different manifestations of the investment factor in the invest
ment CAPM.

On the other hand, sorting on earnings surprises, short-term prior returns, and financial 
distress is closer to sorting on profitability than on investment. These diverse sorts reflect 
their common implied sort on profitability. Intuitively, shocks to earnings are positively 
correlated with shocks to returns, contemporaneously. Firms with positive earnings 
shocks experience immediate stock price increases, and firms with negative earnings 
shocks experience immediate stock price drops. Thus, momentum winners should have 
higher expected profitability and earn higher expected returns than momentum losers. Fi
nally, less financially distressed firms have higher profitability and, all else equal, should 
earn higher expected returns than more financially distressed firms. In all, most anom
alies that have been attributed to “underreaction” in behavioral finance are just different 
manifestations of the ROE factor in the investment CAPM.

Subsequent Work
The q-factor model has effectively ended the quarter-century reign of the Fama–French 
(1993) three-factor model as the leading model in empirical asset pricing. During the long 
process, the q-factor model has stimulated a large subsequent literature on factor models.

Fama and French (2015) attempt to upgrade their three-factor model by adding their own 
versions of the investment and profitability factors to form a five-factor model. Fama and 
French (2018) further add the momentum factor (up minus down, UMD) to form a six-fac
tor model.

However, Hou, Mo, Xue, and Zhang (2019B) show that the four-factor q-model fully sub
sumes the Fama–French six-factor model in head-to-head factor spanning tests. In the 
1967–2018 monthly sample, the investment and Roe factors in the q-factor model earn on 
average 0.38% and 0.55% per month (t-value = 4.59 and 5.44), respectively. Their alphas 
in the Fama–French six-factor model are 0.1% and 0.27% (t-value = 2.82 and 4.32), re
spectively. The Gibbons, Ross, and Shanken (1989) (GRS) test strongly rejects the null hy
pothesis that the six-factor model can jointly subsume the investment and Roe factors 
(p-value = 0.00).

Conversely, HML, conservative minus aggressive (CMA, the investment factor), robust mi
nus weak (RMW, the profitability factor), and UMD in the Fama–French six-factor model 
earn on average 0.32%, 0.3%, 0.28%, and 0.64% per month (t-value = 2.42, 3.29, 2.76, 
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and 3.73), respectively. Most important, their alphas in theq-factor regressions are eco
nomically small (tiny in many cases) and statistically insignificant: 0.05%, 0.00%, 0.03%, 
and 0.14% (t-value = 0.49, 0.08, 0.32, and 0.61), respectively. The GRS test cannot re
ject the null hypothesis that the q-factor model can jointly subsume the HML, CMA, RMW, 
and UMD factors (p-value = 0.79). In all, despite having two fewer factors, the Hou-Xue- 
Zhang q-factor model fully subsumes the Fama–French six-factor model, including UMD.

Stambaugh and Yuan (2017) group 11 anomalies into two clusters based on pairwise 
cross-sectional correlations. The first cluster, denoted management (MGMT), contains net 
stock issues, composite issues, accruals, net operating assets, investment-to-assets, and 
the change in gross PPE, plus the change in inventories scaled by lagged book assets. The 
second cluster, denoted performance (PERF), includes failure probability, O-score, mo
mentum, gross profitability, and return on assets. The composite scores, MGMT and 
PERF, are defined as a stock’s equal-weighted rankings across all the variables (realigned 
to yield positive low-minus-high returns) within a given cluster. Stambaugh and Yuan form 
their factors from monthly independent (two by three) sorts from interacting size with 
each of the composite scores.

However, Stambaugh and Yuan (2017) deviate from the standard factor construction per 
Fama and French (1993) in two important ways. First, the New York Stock Exchange 
(NYSE)-Amex-Nasdaq breakpoints of 20th and 80th percentiles are used, as opposed to 
the NYSE breakpoints of 30th and 70th, when sorting on the composite scores. Second, 
the size factor contains stocks only in the middle portfolios of the composite score sorts, 
as opposed to stocks from all portfolios. The Stambaugh–Yuan factors are sensitive to 
their construction, and their nonstandard construction exaggerates their factors’ explana
tory power. Once replicated via the standard construction, the MGMT and PERF factors 
are close to the investment and ROE factors in the q-factor model, with correlations of 0.8 
and 0.84, respectively (Hou et al., 2019B).

Hou, Mo, Xue, and Zhang (2020) perform cross-sectional forecasting regressions of fu
ture investment-to-assets changes on the log of Tobin’s q, operating cash flows, and the 
change in ROE. Independent (two by three) sorts on size and expected one-year-ahead in
vestment-to-assets changes yield an expected growth factor, with an average premium of 
0.84% per month (t-value = 10.27) and a q-factor alpha of 0.67% (t-value = 9.75). They 
augment the q-factor model with the expected growth factor to yield the  model. Using 
a large set of 150 anomalies that are significant with NYSE breakpoints and value-weight
ed returns compiled in Hou, Xue, and Zhang (2020), Hou et al. (2020) conduct a large- 
scale horse race of latest factor models. The  model is the best performing model, which 
substantially outperforms the Fama–French (2018) six-factor model. The q-factor model 
already compares favorably with the six-factor model.

However, unlike investment and profitability, expected growth is unobservable. The per
formance of the  model depends on its expected growth specification, and crucially, on 
operating cash flows as a key predictor of future growth. As such, although its underlying 
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intuition is clear, the  model should be interpreted primarily as a dimension reduction 
tool.

Structural Estimation

Factor models only explore directional predictions of the investment CAPM. In structural 
estimation, one takes the model’s key equation directly to the data for econometric esti
mation and evaluation. Hansen and Singleton (1982) conduct the first such test for the 
consumption CAPM. Liu, Whited, and Zhang (2009) perform the first structural estima
tion for the investment CAPM. Although by no means perfect, their first stab yields much 
more encouraging results than Hansen and Singleton’s at the consumption CAPM. The 
baseline investment CAPM with only physical capital manages to explain value and post- 
earnings-announcement drift separately, albeit not jointly. Liu and Zhang (2014) show 
that the baseline model can explain Jegadeesh and Titman’s (1993) momentum separate
ly, but not simultaneously with value.

The joint estimation difficulty has been largely resolved by Goncalves, Xue, and Zhang 
(2020), who introduce working capital into the investment CAPM. With plausible parame
ter estimates, the two-capital investment CAPM manages to explain the value, momen
tum, investment, and Roe premiums simultaneously. Aggregation also plays an important 
role. Liu et al. (2009) and Liu and Zhang (2014) construct portfolio-level predicted re
turns from portfolio-level accounting variables to match with portfolio-level stock returns. 
In contrast, Goncalves et al. (2020) use firm-level accounting variables to construct firm- 
level predicted returns, which are then aggregated to the portfolio level to match with 
portfolio-level stock returns.

A surprising insight from Goncalves et al. (2020) is that value and momentum (as well as 
investment and ROE) are driven by closely related mechanisms. Intuitively, current in
vestment and expected investment are locked in a “tug of war” in the investment CAPM. 
When current investment overpowers expected investment, the model predicts the value 
and investment premiums. When expected investment overpowers current investment, 
the model predicts the momentum and ROE premiums. The predicted value and invest
ment premiums are long-lived, persisting over three to five years after portfolio forma
tion. The predicted momentum and ROE premiums are short-lived, vanishing within a 
year after portfolio formation. The model dynamics are intriguingly consistent with the 
dynamics in the data.

Quantitative Theories

Zhang (2005) constructs the first neoclassical investment model for the cross-section of 
returns in the spirit of real business cycles (Kydland & Prescott, 1982; Long & Plosser, 
1983). Instead of estimating the first-order conditions formally in structural estimation, 
quantitative theory studies fully specify a dynamic model, calibrate and simulate it, and 
compare its implied moments with observed moments in the data. Zhang (2005) high
lights the role of costly reversibility in explaining the value premium. Intuitively, value 
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firms are burdened with more unproductive capital in bad times, finding it more difficult 
to downsize so as to yield more cyclical and riskier cash flows and earn higher expected 
returns than growth firms. In contemporaneous and independent work, Cooper (2006) 
shows closely related mechanisms at work in a real options model. Also in a related real 
options model, Carlson, Fisher, and Giammarino (2004) emphasize the role of operating 
leverage in driving the value premium. The Zhang framework, recently characterized by 
Clementi and Palazzo (2019, p. 282) as “the dominant paradigm,” has served as a launch
ing pad for a large subsequent, theoretical literature on the cross-section of returns. A 
full review of this literature is far beyond this short, analytical article.

A long-standing controversy in this theoretical literature is that the CAPM alpha of the 
value premium in Zhang’s (2005) model is economically small, although the average val
ue premium itself matches that observed in the data. Subsequent studies have attempted 
to explain the failure of the CAPM in explaining the value premium in the post-Compustat 
sample, by breaking the tight link between the stochastic discount factor (SDF) and the 
market factor with multiple aggregate shocks. Prominent examples include short- and 
long-run shocks (Ai & Kiku, 2013), investment-specific technological shocks (Kogan & Pa
panikolaou, 2013), and stochastic adjustment costs (Belo, Lin, & Bazdresch, 2014). How
ever, these two-shock models all fail to explain the long sample evidence from 1926 on
ward that the CAPM alpha of the value premium is economically small and statistically in
significant.

Bai, Hou, Kung, Li, and Zhang (2019) embed disasters into a general equilibrium model 
with heterogeneous firms to induce strong nonlinearity in the SDF to explain the CAPM 
failure. Intuitively, when a disaster hits, value firms are burdened with more unproductive 
capital, finding it more difficult with costly reversibility to reduce capital than growth 
firms. As such, value firms are more exposed to the disaster risk than growth firms, giv
ing rise to a high average value premium. However, in a finite sample, in which disasters 
are not realized, the estimated market beta fails to fully capture the disaster risk embed
ded in the value premium. Consequently, the CAPM fails to explain the value premium in 
a finite sample without disasters.

In their general equilibrium model, a nonlinear consumption CAPM holds by construction, 
yet the standard consumption CAPM fails badly in simulated data from the model. Intu
itively, the aggregate consumption growth is a poor proxy for the SDF based on recursive 
utility. Their correlation in simulated data is close to zero. Surprisingly, the onset of disas
ters is not associated with particularly low contemporaneous consumption growth, and 
the onset of recoveries is not associated with particularly high consumption growth.

The crux is consumption smoothing. Intuitively, when a disaster hits, the SDF spikes up 
immediately because investors anticipate multiple years of high marginal utility (bad 
times). However, consumption smoothing immediately kicks in, with forward-looking real 
investment falling drastically to prevent consumption from falling too fast. Consequently, 
consumption only falls cumulatively over multiple years, making the contemporaneous 
consumption growth a bad proxy for the SDF. Relatedly, consumption smoothing also ex
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plains why the CAPM performs better than the consumption CAPM. Because stock prices 
are forward-looking, the market factor is much more correlated with the SDF than the 
contemporaneous consumption growth.

A more recent controversy concerns the quantitative performance of the Zhang model. 
Clementi and Palazzo (2019) argue that upon hit by adverse shocks, U.S. public firms 
have “ample latitude” to divest their unproductive assets. Specifically, “each quarter on 
average 18.2% of firms record negative gross investment” (p. 282), suggesting that “plen
ty of firms downsize, at all times” (p. 287), and there exists “no sign of irreversibility” (p. 
289). Clementi and Palazzo (2019) argue that for the standard investment model to ex
plain the average value premium, its implied investment rates must be counterfactual, 
with a tiny fraction of negative rates and a cross-sectional volatility that is an order of 
magnitude smaller than that in the data.

Bai, Li, Xue, and Zhang (2019) reexamine the evidence of costly reversibility in U.S. pub
lic firms. The firm-level investment rate distribution is highly skewed to the right, with a 
small fraction of negative investments, 5.79%, a tiny fraction of inactive investments, 
1.46%, and a large fraction of positive investments, 92.75%. This firm-level evidence is 
even stronger than the prior plant-level evidence in Cooper and Haltiwanger (2006). Sam
ple criteria likely play an important role. Cooper and Haltiwanger include only relatively 
large manufacturing plants in continuous operations throughout their 1972–1988 sample. 
For comparison, Bai, Li, et al. (2019) follow the standard sample criteria in empirical as
set pricing and include virtually all Compustat firms in different industries (not just man
ufacturing), with no restrictions on size or age.

With a careful replication effort, Bai, et al. (2019) trace the differences between their evi
dence and Clementi and Palazzo’s (2019) to three sources. First, both studies measure 
gross investment rates as net investment rates plus depreciation rates. Both measure net 
investment rates as the net growth rates of net PPE in Compustat. However, Bai, Li, et al. 
(2019) measure depreciation rates as Compustat’s depreciation over net PPE, deprecia
tion rates that are embedded in net PPE. In contrast, Clementi and Palazzo (2019) use in
dustry-level geometric depreciation rates estimated by Bureau of Economic Analysis, de
preciation rates that are internally incompatible with net PPE in Compustat.

Second, Clementi and Palazzo (2019) impose sample criteria that are nonstandard in em
pirical asset pricing, such as removing firm-years with mergers and acquisitions, in which 
the target’s assets are more than 5% (a low cutoff) of the acquirer’s. The nonstandard 
sample criteria curb the right tail of the asymmetric firm-level investment rate distribu
tion. Finally, Clementi and Palazzo (2019) also cut off the right tail of the quarterly invest
ment rate distribution at 0.2. This research practice is highly questionable because the 
right tail is the “smoking gun” evidence in support of costly reversibility (Cooper & Halti
wanger, 2006).

While Clementi and Palazzo’s (2019) evidence is flawed, their point of matching invest
ment and returns moments jointly in quantitative studies is well taken. Using simulated 
method of moments (SMM), Bai, et al. (2019) estimate four parameters (the upward and 
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downward adjustment cost parameters, the fixed cost of production, and the conditional 
volatility of firm-specific productivity) to target seven data moments (the average value 
premium, the cross-sectional volatility and skewness of individual stock excess returns, 
the cross-sectional volatility, skewness, and persistence of investment rates, as well as the 
fraction of negative investment rates). The SMM estimation strongly indicates costly re
versibility and operating leverage in U.S. public firms. The downward adjustment cost pa
rameter is estimated to be 508.2 (t-value = 13.39), which is substantially higher than the 
upward parameter, 0.63 (t-value = 4.6). The fixed cost of production is estimated to be 
0.0637 (t-value = 4.24). The model matches the average value premium of 0.43% per 
month (t-value = 1.97) in the 1962–2018 sample. For investment rates, the cross-section
al volatility is 62% per annum (58.5% in the data) and the fraction of negative invest
ments 5.78% in the model (5.79% in the data). The overidentification test fails to reject 
the model with the seven moments (p-value = 0.59).

Implications
As a disruptive innovation, the investment CAPM approaches asset pricing very different
ly from both the consumption CAPM and behavioral finance, with drastic, sweeping impli
cations for academic finance research and asset management practice.

The Consumption CAPM is Incomplete

In his 1890 magnum opus, Alfred Marshall (1890, 1961) reconciles the costs of produc
tion theory of value with the marginal utility theory of value, using a famous “scissors” 
simile. Marshall writes:

“We might as reasonably dispute whether it is the upper or under blade of a pair 
of scissors that cuts a piece of paper, as whether value is governed by utility or 
costs of production. It is true that when one blade is held still, and the cutting is 
affected by moving the other, we may say with careless brevity that the cutting is 
done by the second; but the statement is not strictly accurate, and is to be ex
cused only so long as it claims to be merely a popular and not a strictly scientific 
account of what happens” (p. 348).

Asset pricing theory is just value theory in microeconomics extended to uncertainty and 
multiple periods. From this perspective, clearly, the consumption CAPM is conceptually 
incomplete. The crux is that it blindly focuses on the demand of risky assets, while ab
stracting from the supply. Alas, anomalies are primarily empirical relations between firm 
characteristics and expected returns. Without modeling characteristics, it is impossible to 
fully explain anomalies.

Even if an SDF specification is discovered that fits the consumption CAPM with anomaly 
portfolios, one still has to explain why the consumption betas would be aligned with in
vestment-to-assets, ROE, book-to-market, momentum, and other anomaly variables. Mod
eling these characteristics takes one right back to the investment CAPM. By focusing on 
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the supply of risky assets, while abstracting from the demand altogether, the investment 
CAPM is the missing “blade” of equilibrium asset pricing. The investment “blade” is ex
actly symmetrical and neatly complementary to the consumption “blade.” The investment 
CAPM and the consumption CAPM combine to form the pair of “scissors” of equilibrium 
asset pricing.

The glorious achievements of the consumption CAPM are well known. I interpret its ma
jor contribution as time-varying expected returns, which largely resolve Shiller’s (1981) 
excess volatility puzzle in aggregate asset pricing. Alas, why does the consumption CAPM 
fail so badly in explaining anomalies in the cross-section? Zhang (2017) blames the in
tractable aggregation problem. Investors are heterogeneous in preferences, beliefs, and 
information sets, all of which make demand-based pricing exceedingly difficult. The Son
nenschein–Mantel–Debreu theorem in equilibrium theory says that individual rationality 
imposes no restrictions on aggregate demand, meaning that the aggregation problem 
over heterogeneous investors is essentially intractable (Kirman, 1992). It is possible that 
for aggregate, macro-level asset pricing, a representative agent still suffices but fails for 
micro-level asset pricing in the cross-section. Who’s the marginal investor for Apple Inc.? 
Anyone’s guess is as good as mine.

Derived from the first principle of individual firms, the investment CAPM is relatively im
mune to the aggregation problem. Who’s the marginal supplier for Apple Inc. shares? 
Well, easy, that’s Apple Inc. Tim Cook most likely has more impact on Apple Inc.’s market 
value via his operating, investing, and financing decisions than many Apple Inc. share
holders like me via portfolio decisions in their retirement accounts. The investment CAPM 
formalizes the linkage between corporate decisions and asset prices. The major contribu
tion of the investment CAPM is cross-sectionally varying expected returns, which largely 
resolve anomalies in the cross-section. Above all, the consumption CAPM anomalies are 
the investment CAPM regularities.

Because of SDF’s far-reaching influence in asset pricing (Cochrane, 2005), my intellectual 
abandonment of SDF in the investment CAPM warrants further clarification. The first 
ever general equilibrium model in Fisher (1930) provides a symmetric treatment of the 
impatience and investment opportunity theories of equilibrium interest rates. Fast for
ward to 2020, both consumption and investment Euler equations are in every modern 
DSGE model and are well understood to be equally important in equilibrium theory.

Yet in asset pricing, classic theorists such as Markowitz, Sharpe, and Lintner put in
vestors at the center of inquiry and never look back. In the late 1970s, Rubinstein, Lucas, 
and Breeden derive the consumption CAPM from the consumption Euler equation, while 
continue ignoring firms. Their key argument is that as long as consumption is consistent 
with the optimality conditions of firms left outside the model, consumption betas should 
be sufficient in pricing assets. This argument is theoretically correct. Alas, empirically, 
again fast forward to 2020, other than a few diehards with seemingly no listening skills, 
most people would consider the consumption CAPM as a colossal failure. Otherwise, the 
anomalies literature would not be called the “anomalies” literature to begin with.
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The separation from SDF in the investment CAPM is exactly symmetrical to the separa
tion from firms in the consumption CAPM. As long as the SDF is consistent with the opti
mality conditions of the marginal investor left outside the model, a few firm characteris
tics should be sufficient in pricing assets. If the marginal investor is risk neutral, the dis
count rate backed out from the NPV rule would just be the risk-free rate. And in an econ
omy with only idiosyncratic shocks, there would still be factors that capture comovements 
in stock returns, but the long-short factor premiums would just be zero. The beauty is 
that in general equilibrium theory, the consumption CAPM and the investment CAPM de
liver identical expected returns (Zhang, 2017). In this sense, the investment CAPM is an 
asset pricing paradigm, which is separate from, but complementary to, the consumption 
CAPM. Most important, the investment CAPM works.

Because of the intractable aggregation difficulty facing the consumption CAPM and no 
such challenge facing the investment CAPM, EMH must be detached from the consump
tion CAPM and reattached to the investment CAPM. How many more decades of the con
sumption CAPM failures does one have to suffer to let the lesson sink in that firm charac
teristics are not even modeled? The step going from an individual investor problem to a 
consumption-based SDF that prices all assets requires aggregation, which is all but auto
matic. Asset pricing is not all about SDF, which is only demand-based. The overreaching 
tendencies of the consumption CAPM, which are detrimental to our science, must stop. 
No one has ever pretended that the investment CAPM has anything to do with personal fi
nance, household finance, or portfolio allocation.

An EMH Counterrevolution to Behavioral Finance

The anomalies literature has served as the empirical foundation of behavioral economics. 
The investment CAPM shows that the empirical foundation is all but an illusion. Start 
with: realized returns = expected returns + abnormal returns. When an anomaly variable 
forecasts realized returns, there are tautologically two parallel interpretations. One, 
which is the behavioral view, says that the variable is forecasting abnormal returns. As 
such, pricing errors are predictable, violating EMH. The other, which is the EMH view, 
says that the anomaly variable is related to expected returns, but the pricing errors are 
unpredictable. The consumption CAPM and the investment CAPM are both expected re
turn models. Both are consistent with EMH.

In the anomalies literature (and in asset management industry), the behavioral view is ex
tremely popular. Behavioral finance has gained its prominence by documenting the CAPM 
alphas and sticking labels such as under- and overreaction to them. While rejecting the 
CAPM is the more scientificially accurate interpretation of the evidence, rejecting EMH 
altogether certainly appears more impactful. More important, for a long time, the con
sumption CAPM was the only asset pricing theory in the land. Given the exclusive focus 
on investors, it’s not entirely unreasonable to interpret the failure of the consumption 
CAPM as investor irrationality.
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The investment CAPM has changed the big picture. I deal with Fama’s (1991) joint-hy
pothesis problem by replacing the consumption CAPM with the investment CAPM. With 
the suppliers of risky assets at the center of inquiry, the anomalous evidence is largely 
consistent with the NPV rule in corporate finance. Remember EMH only says that pricing 
errors are unpredictable. The investment CAPM errors are mostly small and unpre
dictable. And the expectations in the investment CAPM are entirely rational.

I separate EMH from investor rationality. Again, EMH only says that pricing errors are 
unpredictable. It doesn’t say all investors are rational. A common counterargument 
against my EMH defense is that if investors set a firm’s equity price too high, the manag
er will just blindly adjust investment decisions per the first-order condition. As a result, 
both the equity price and investment are wrong. This argument is specious at best. It ig
nores the powerful equilibrating role of the supply side. Some investors might be opti
mistic and attempt to bid up the equity price too high. But with a manager’s cool head, 
the supply of risky shares goes up, flooding cold water over the fire of “irrational exuber
ance.” The wrong price will drop toward the equilibrium price. In the special case of no 
adjustment costs, in particular, Tobin’s q will forever be one, regardless of how irrational 
investors are. This equilibrating role of the supply side seems to have been greatly under
appreciated by academics and practitioners alike.

I should concede that the complex equilibrating process between demand and supply is 
largely unknown. I have seen models of heterogeneous investors, and separately, models 
of heterogeneous firms. But I have yet to see a model with both heterogeneous investors 
and heterogeneous firms, likely because of its computational intractability. As such, all we 
can do is to use simpler models to gain insights. Behavioral finance relies on dysfunction
al, inefficient markets for its mechanisms to work. The investment CAPM says that anom
alies are in fact regularities from the NPV rule in well-functioning, efficient markets. As 
such, the argument that anomalies must necessarily imply investor irrationality is wrong. 
Anomalies most likely have little to do with investors and everything to do with managers. 
The NPV rule is as fundamental an economic principle as diversification. Capital markets 
obey standard economic principles!

Alas, because the complex equilibrating process between demand and supply is unknown, 
and perhaps even unknowable, I cannot say that the observed prices are completely de
prived of wrong decisions from investors. With this caveat in mind, I emphasize that indi
vidual rationality and aggregate rationality are completely detached per the Sonnen
schein–Mantel–Debreu theorem. Individuals can be irrational, but the marginal (aggre
gate) investor might not, and vice versa. Thus, the failures of the consumption CAPM 
might have nothing to say about EMH. Behavioral economists can hide behind aggrega
tion all they want and claim relevance. But it’s no coincidence that a coherent behavioral 
theory has yet to appear after 35 years since De Bondt and Thaler (1985). Given the time 
test, I sense that such a theory likely doesn’t even exist.

While I contend that behavioral finance has almost nothing to say about equilibrium asset 
prices, I do believe that it has a major role to play in areas like personal finance and 

https://global.oup.com/privacy
https://oxfordre.com/page/legal-notice


Q-Factors and Investment CAPM

Page 14 of 25

PRINTED FROM the OXFORD RESEARCH ENCYCLOPEDIA, ECONOMICS AND FINANCE (oxfordre.com/economics). (c) Ox
ford University Press USA, 2020. All Rights Reserved. Personal use only; commercial use is strictly prohibited (for details see 
Privacy Policy and Legal Notice).

Subscriber: null; date: 01 July 2020

household finance. Identifying and rectifying investor mistakes in these areas are enor
mously important for human welfare. However, these areas are partial equilibrium in na
ture. Without dealing with aggregation, these fields have limited implications for equilib
rium asset prices.

How I Defend Fama

A watershed article is Fama and French (1992). It is this paper from the EMH originator 
that abandons the CAPM, which is largely the only asset pricing theory at the time, there
by opening the floodgate of behavioral finance. Although Fama and French (1993) quickly 
attempt to patch up the hole with their three-factor model by adding SMB and HML into 
the CAPM, the floodgate has forever been breached. Fama (1998) tries to contain the re
sulting tsunami but to no avail. With a wrong hammer in their hands (as firm characteris
tics are all condensed into a Lucas tree), theorists have largely stood on the sidelines 
looking on, with precious little to say about the EMH versus behavioral finance debate.

It is informative to compare Fama’s (1998) EMH defense over 20 years ago with my cur
rent defense based on the investment CAPM. Fama makes two points. First, apparent 
overreaction is about as common as underreaction. As anomalies seem to split randomly 
between underreaction and overreaction, Fama claims that EMH wins. Second, anomalies 
are sensitive to changes in measurement. Anomalies with value-weighted returns are 
smaller than with equal-weighted returns. Also, calendar-time three-factor regressions 
are more reliable than long-horizon event studies. Kothari (2001) echoes Fama in empha
sizing the sensitivity of measurement and the need of coming up with a theory of ineffi
cient markets as null hypotheses in empirical work.

Like his EMH insight, Fama’s empirics has no peers. As acknowledged in Zhang (2017), 
the empirical design of the q-factor model, including its factor construction, formation of 
testing portfolios, econometric tests, and most important, the taste of the economic ques
tions, are all deeply influenced by Fama and French (1993, 1996). I also take the value- 
versus equal-weight lesson to heart and give it a demonstration on steroids in Hou et al. 
(2020).

Alas, I do not find Fama’s (1998) chance argument persuasive. Anomalies do not just ran
domly split between under- and overreaction camps. The two types of anomalies are sys
tematically different. To a theorist, the systematic pattern is exciting, because it indicates 
hidden economic law(s) to be discovered. The hidden law turns out to be the investment 
CAPM (a restatement of the NPV rule in corporate finance), as demonstrated in Hou et al. 
(2015). The “overreaction” anomalies are all just different manifestations of the invest
ment factor, and the “underreaction” anomalies are all just different manifestations of the 
ROE factor.

I do not find Fama and French’s (1993, 1996) interpretation of risk factors for SMB and 
HML persuasive either. To their credit, the lack of a risk interpretation for momentum 
stopped them from adding it into their factor model until 2018 (Fama & French, 2018). It 
is statistically correct to view SMB, HML, and perhaps even UMD as risk factors from the 

https://global.oup.com/privacy
https://oxfordre.com/page/legal-notice


Q-Factors and Investment CAPM

Page 15 of 25

PRINTED FROM the OXFORD RESEARCH ENCYCLOPEDIA, ECONOMICS AND FINANCE (oxfordre.com/economics). (c) Ox
ford University Press USA, 2020. All Rights Reserved. Personal use only; commercial use is strictly prohibited (for details see 
Privacy Policy and Legal Notice).

Subscriber: null; date: 01 July 2020

intertemporal CAPM or APT. However, the interpretation is on shaky economic grounds 
because size, book-to-market, and prior short-term returns are never modeled in the two 
theoretical frameworks. As such, the risk interpretation seems like a mere assertion.

This concern is why Hou, Xue, and Zhang (2015) interpret the q-factors only as common 
factors that summarize the cross-sectional variation of average stock returns. In particu
lar, I find the whole concept of covariance superfluous. Yes, the consumption CAPM is all 
about covariances, but the investment CAPM is all about characteristics. If a characteris
tic is significant in cross-sectional regressions, its long-short factor is likely to earn a sig
nificant premium. If a long-short factor earns a significant premium in the time series, its 
underlying characteristic is likely significant in cross-sectional regressions. The q-factor 
model is simply a linear factor approximation to the nonlinear characteristics model of 
the investment CAPM.

Going from a characteristic to a factor is mostly mechanical, and vice versa. Stock re
turns of firms with similar investment-to-assets comove together because their invest
ment returns are similar as a result of similar investment-to-assets. Stock returns of firms 
with similar ROE comove together because their investment returns are similar due to 
their similar ROE. And stock returns of firms with expected investment growth comove 
together because their investment returns are similar due to their similar expected in
vestment growth. In all, comovement is nothing mysterious.

More fundamentally, the investment CAPM advances a new perspective of “factors.” In 
the consumption CAPM, factor models are linear approximations of the intertemporal 
marginal rate of substitution for the representative investor. Aggregate variables such as 
the growth rate of industrial production, inflation rate, and the default premium can be 
used to substitute out consumption, giving rise to the classic macroeconomic risk factor 
model of Chen, Roll, and Ross (1986). Because the consumption CAPM is in essence a 
macroeconomic model, factors are commonly perceived as aggregate, systematic sources 
of comovement. To the extent that size, book-to-market, and momentum are not modeled 
within the consumption CAPM, these factors have been (wrongfully, in my view) per
ceived as ad hoc, arising from “fishing” expeditions.

The investment CAPM instead offers a new, microeconomic perspective of “factors.” 
Again, the comovement of stock returns among stocks with similar investment, profitabili
ty, and expected growth arises from the comovement of their similar investment returns. 
Characteristic-based factors are on as solid economic grounds in the supply theory of as
set pricing as aggregate consumption growth in the demand theory of asset pricing. If 
one takes aggregation seriously, consumption is not even a factor. Neither are most other 
aggregate variables.

Security Analysis Within Efficient Markets

Graham and Dodd (1934) define security analysis as “concerned with the intrinsic value 
of the security and more particularly with the discovery of discrepancies between the in
trinsic value and the market price” (p. 17). Their philosophy is to invest in undervalued 
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securities that are selling below the intrinsic value “justified by the facts, e.g., the assets, 
earnings, dividends, and definite prospects” (p. 17). Alas, the intrinsic value is not exactly 
identified. To protect against its estimation errors, Graham (1949) advocates the “margin 
of safety,” meaning that investors only purchase a security when its market price is suffi
ciently below its intrinsic value.

EMH and security analysis have historically been viewed as diametrically opposite. On 
the one hand, the traditional view of academic finance, with the CAPM as its workhorse 
theory, dismisses security analysis as pure luck, likens security analysts to astrologers, 
and recommends investors to passively hold only the market portfolio. Bodie, Kane, and 
Marcus (2014) maintain: “[T]he efficient market hypothesis predicts that most 
fundamental analysis is doomed to failure” (p. 356, original emphasis). In a recent inter
view with Bloomberg on November 5, 2019, Fama even calls equity research on Wall 
Street “business-related pornography.”

On the other hand, honoring the 50th anniversary of Graham and Dodd (1934), Warren 
Buffett (1984) showcases nine famous investors and argues that their successful perfor
mance is beyond chance. Buffett goes on to say: “Our Graham & Dodd investors, needless 
to say, do not discuss beta, the capital asset pricing model or covariance in returns among 
securities. These are not subjects of any interest to them. In fact, most of them would 
have difficulty defining those terms” (p. 7). Buffett then mocks finance academics as out 
of touch with the real world: “Ships will sail around the world but the Flat Earth Society 
will flourish” (p. 15). Wall Street practitioners, not surprisingly, are overwhelmingly sym
pathetic to behavioral finance, and view EMH as a relic of the past. An old joke helps il
lustrate the schism between academics and practitioners. An asset manager asks an aca
demic: “If you are so smart, why aren’t you rich?” to which the academic replies: “If you 
are so rich, why aren’t you smart?”

EMH is down in the dumps only because the consumption CAPM is a rundown dumpster 
truck. I have yet to meet an asset manager who even mentions the consumption CAPM, 
not even once, yet the consumption CAPM is virtually all one is allowed to talk about in 
academia (unless you’re a behavioral economist who is willing to say that the world is all 
crazy).

The investment CAPM once again changes the big picture. Recall the investment CAPM 
says: discount rates = (profitability + expected investment costs)/investment costs. In the 
denominator, investment costs equal Tobin’s q (marginal costs of investment equal mar
ginal q). As such, the investment CAPM prescribes that to earn higher expected returns, 
investors should buy stocks with high quality (measured as high profitability and high ex
pected growth) at bargain prices. This prescription is exactly what Graham and Dodd 
(1934) have been saying and what Wall Street asset managers have been practicing for 
85 years. Finally, after such a long exile, security analysis has found its rightful home in 
finance theory.

https://global.oup.com/privacy
https://oxfordre.com/page/legal-notice


Q-Factors and Investment CAPM

Page 17 of 25

PRINTED FROM the OXFORD RESEARCH ENCYCLOPEDIA, ECONOMICS AND FINANCE (oxfordre.com/economics). (c) Ox
ford University Press USA, 2020. All Rights Reserved. Personal use only; commercial use is strictly prohibited (for details see 
Privacy Policy and Legal Notice).

Subscriber: null; date: 01 July 2020

However, my treatment of security analysis differs from Graham and Dodd’s (1934) in a 
fundamental way. Writing way, way before the arrival of equilibrium theory, Graham and 
Dodd seem to mostly have a constant discount rate in mind as the expected return model. 
Their remarkable business acumen enables them to intuit their way to the ever-lasting in
vestment truth of buying high-quality stocks at bargain prices. Their monumental work 
predates academic finance by at least four decades. Indeed, the random walk hypothesis 
(with a constant discount rate) is still the workhorse theory for EMH as late as the 1970s.

In the 1980s and 1990s, the consumption CAPM rises up to meet Shiller’s (1981) excess 
volatility challenge and move the needle from a constant discount rate to time-varying ex
pected returns as the workhorse theory in EMH. With the investment CAPM, I am trying 
to move the needle once again to cross-sectionally varying expected returns. Shiller 
(1981) attributes all excess volatility to predictable pricing errors against EMH, but the 
consumption CAPM attributes it to time-varying expected returns within EMH. Analo
gously, Graham and Dodd (1934) attribute the performance of security analysis to pre
dictable pricing errors against EMH, but I attribute it to cross-sectionally varying expect
ed returns, all within EMH.

Empirically, Hou, Mo, Xue, and Zhang (2019A) show that the  model goes a long way to
ward explaining prominent security analysis strategies, including Frankel and Lee’s 
(1998) intrinsic-to-market value, Piotroski’s (2000) fundamental score, Greenblatt’s 
(2005) “magic formula,” Asness, Frazzini, and Pedersen’s (2019) quality-minus-junk, 
Buffett’s Berkshire, Bartram and Grinblatt’s (2018) agnostic analysis, and Penman and 
Zhu’s (2014, 2018) expected return strategies. Also, the latest factor models cannot fully 
explain Buffett’s alpha, suggesting that discretionary, active management cannot be fully 
replaced by passive factor investing. Identifying sources of quality, quantifying their im
pact on expected returns, and evaluating to what extent a market price is a bargain price 
leave plenty of room for active management.

Rational Expectations Economics

Make no mistake. The investment CAPM is the latest product from the Lucas–Sargent ra
tional expectations economics. While I no longer believe that the end stage of economics 
is a Fortran program, the Lucas–Sargent teaching of microfoundation is deeply embodied 
in the investment CAPM. My Wharton theoretical training has given me a strong immune 
system against behavioral finance, despite trying to make a living in the hostile territory 
of the anomalies literature for 20 years. If I cannot write down an optimization-based 
model to explain a stylized fact, I don’t understand the fact. A “model” with no optimiza
tion is just sticking labels to the fact to be explained. True to the nature of the anomalies 
literature, with my Rochester empirical training, I have also given life to the investment 
CAPM with the careful, empirical measurement in the Fama–French tradition. While 
there are still a few mopping-up operations left to do, the anomalies literature, which 
used to be a major embarrassment for rational expectations economics, is no more. On 
the contrary, I have turned it into a triumph of rational expectations. My macroeconomist 
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compatriots can go on refining the all-important DSGE models, without worrying about 
the fires of capital markets, as the investment CAPM has put them out, mostly.

I should clarify that my aggregation critique against the consumption CAPM applies to 
the specific context of anomalies in the cross-section. For aggregate asset pricing, the 
consumption CAPM works well, although it remains to be seen to what extent aggrega
tion would bite once the consumption CAPM is embedded into a full-fledged equilibrium 
model with production. Analogously, my aggregation critique does not apply, at least not 
directly, to the DSGE models in modern quantitative macroeconomics.

Challenges
While many open questions exist in the investment CAPM literature, due to space limita
tions, I only discuss what I perceive as the two most important challenges in this article.

A Risky Mechanism of Momentum

Let me start by emphasizing that momentum is a success story for the investment CAPM. 
Recall from January 1968 to December 2018, UMD earns on average 0.64% per month 
(t-value = 3.73), but its q-factor alpha is only 0.14% (t-value = 0.61). The ROE factor does 
all the heavy lifting, as UMD has a large ROE-factor loading of 0.9 (t-value = 5.85). The 
loadings on the other three factors are insignificant. In the structural estimation of 
Goncalves et al. (2020), the investment CAPM explains value and momentum simultane
ously. In the “tug of war,” expected investment dominates current investment and plays a 
key role in the model’s performance.

Nevertheless, a major gap in our knowledge exists. What exactly are the risks underlying 
momentum (and the ROE premium)? To answer this question, one needs more than factor 
regressions and Euler equation tests. Only fully specified quantitative theories are up to 
the task. Recall Zhang (2005) ties the value premium to business cycles. Alas, momen
tum, and, equivalently, the ROE premium are both significantly negative in his model. Al
so in partial equilibrium, Johnson (2002) ties momentum to expected growth and argues 
that expected growth is risky. Sagi and Seasholes (2007) argue that momentum winners 
have more growth options than momentum losers and that growth options are risky. An 
important, open question is how to combine Zhang’s value with Johnson’s and Sagi and 
Seasholes’ momentum mechanisms in a unified, general equilibrium framework. More 
generally, what sources of risks are behind the investment, Roe, and expected growth fac
tors in the  model in a unified, equilibrium setting? A unified model imposes internal 
consistency that is vital for theories. Li (2018) is the only exception (alas in partial equi
librium) that makes sense to me. More work is sorely needed.
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Other Asset Classes

An advantage of the consumption CAPM, and more generally, the SDF framework, is that 
it can in principle be applied to different asset classes simultaneously. In contrast, the in
vestment CAPM has so far been mostly applied to equity pricing. However, I caution that 
the consumption side’s advantage of applying to different asset classes should not be tak
en too literally. After all, failing to explain returns of different asset classes is definitely 
worse than failing to explain just equity returns. Behavioral under- and overreaction ap
ply to different asset classes (Asness, Moskowitz, & Pedersen, 2013). But relabeling is no 
theory.

More important, any asset has suppliers, which must face certain tradeoffs in making op
timal supply decisions. It seems straightforward to apply the investment CAPM to global 
stocks, country equity indices, corporate bonds, and real estates. Other asset classes such 
as currencies, government bonds, and commodities require additional, creative theoriz
ing. The challenge is to cleanly separate the supply-side tradeoff from the SDF. To me, be
cause of aggregation, SDF is the source of all ills in asset pricing and should be avoided 
at all costs.

Conclusion
I am ready to answer the fundamental questions raised at the beginning of this article. 
What explains all the consumption CAPM anomalies? Well, the consumption CAPM anom
alies are mostly the investment CAPM regularities, all of which conform to the NPV rule 
in corporate finance. Capital markets obey standard economic principles. Anomalies in 
fact indicate well-functioning, efficient capital markets. The world makes sense! The con
sumption CAPM fails so badly because of the aggregation problem (Kirman, 1992). The 
pain of aggregation is likely manageable for aggregate asset pricing (and for DSGE mod
els, unless you want to study wealth inequality). However, the pain is insurmountable for 
the cross-section, which is in essence a microeconomic problem. And our ubiquitous rep
resentative investor is out of his depth.

Despite its enormous, ever-lasting influence in practice, Graham and Dodd’s (1934) secu
rity analysis has yet to find its rightful home in finance theory. We’re blind to this parallel 
universe (otherwise known as practice) because of the consumption CAPM’s hell-bent, 
dogmatic focus on demand. Graham and Dodd are squarely on supply. And the NPV rule 
is the first place one would go to put the two and two together. Characteristics-based fac
tors are linear approximations to the nonlinear investment return equation in the invest
ment CAPM. Characteristics-based factors are on as solid theoretical grounds in the in
vestment CAPM as aggregate consumption growth in the consumption CAPM. Once ag
gregation is taken seriously, aggregate consumption growth is not even a factor. Neither 
are all other macroeconomic factors.
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Post-earnings-announcement drift has persisted for 50 years since Ball and Brown (1968) 
because it is part of expected returns, as predicted by the investment CAPM via the ROE 
factor. Why has there not been a coherent behavioral theory for 35 years since De Bondt 
and Thaler (1985)? It’s likely that such a theory doesn’t even exist. If a full menu of psy
chological biases gives rise to underreaction, and another full menu to overreaction, we 
have an embarrassment of riches. A “theory” that explains everything (with no discipline) 
explains nothing.
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