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Abstract

In this paper, we show that the relation between expected investment and future stock returns (i.e.,

the expected investment-return relation) is negative and inconsistent with the multiperiod q theory.

Further analysis reveals that the expected investment change measure of Hou et al. (2018a) is a poor

proxy for future investment because of the mismatch of investment characteristics and the incorrect

constraint imposed on the regression.
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1. Introduction

In a multiperiod q theory framework, the first principle of investment implies that the investment

return can be expressed as

RI
i,t+1 =

(1 − τt+1)
Πi,t+1

Ai,t+1
+ 1

2 (1 − τt+1)at+1(
Ii,t+1

Ai,t+1
)2 + δi,t+1τt+1 + (1 − δi,t+1)

[
1 + (1 − τt+1)at+1(

Ii,t+1

Ai,t+1
)
]

1 + (1 − τt)at(
Ii,t

Ai,t
)

,

(1)

where RI
i,t is the investment return; Πi,t, Ii,t, and Ai,t are the operating profits, investment, and

productive assets of firm i in time t; δi,t is the exogenous depreciation rate of capital and is firm-

specific and time-varying, τt is the corporate tax rate and is time-varying, and at > 0.3 This equation

predicts that, all else equal, stocks with high expected investment should earn higher expected returns

than stocks with low expected investment.

Hou et al. (2018a,b) argue that decomposing Equation (1) leads to two different components: a

“dividend yield”,
(1−τt+1)Πi,t+1/Ai,t+1+(1/2)(1−τt+1)at+1(Ii,t+1/Ai,t+1)2+δi,t+1τt+1

1+at(Ii,t/Ai,t)
, that represents two well-

documented determinants of the expected returns (the profitability and investment-to-assets (I/A)

variables) and a “capital gain”,
(1−δi,t+1)[1+(1−τt+1)at+1(Ii,t+1/Ai,t+1)]

1+at(Ii,t/Ai,t)
, that represents a third return

determinant. They also find that their I/A growth proxy positively relates to future stock returns.

In this paper, we focus on the expected investment-return relation, which is directly predicted by

the multiperiod q theory, and call attention to the fact that Hou et al.’s decomposition is misleading.

By construction, the I/A growth component contains two different anomalies in firm characteristics

(the expected and current investment anomalies), where the latter is the same as that in the “dividend

yield” component. Therefore, the I/A growth component is not a single but rather a composite

anomaly that combines the well-documented asset growth effect of Cooper et al. (2008) with a new

expected investment effect.4 In addition, although the results of Hou et al. (2018a,b) appear to be

consistent with the multiperiod q theory, they tell us little about whether the documented positive

linkage originates from the positive relation between the expected investment and expected returns,

as suggested by the q theory, the inverse of the asset growth effect that is difficult to isolate with their

proxy, or the mix of both. More importantly, by using the “capital gain” component as a determinant,

3See Liu et al. (2009) and Hou et al. (2018a) for detailed derivations of the equivalence between the stock and the

investment returns. In a 2-period investment model (Hou et al., 2015), it is natural to assume that the investment

friction parameter a is time-invariant. Since firms usually face a lower degree of investment friction over expansionary

periods, in a multiperiod framework, it would be more appropriate to assume that a is time-varying.

4Following Hou et al. (2018a), we can also treat the profitability and investment anomalies in the “dividend yield”

component as one determinant in order to form a profit/investment factor instead of including them as two different

factors in the q-factor model of Hou et al. (2015). However, as shown in the paper, simply combining two different

anomalies to generate a powerful return predictor can lead to misleading inference because different characteristics may

contain different information about future returns.
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Hou et al. (2018a,b) simply assume that the relation between expected investment and future stock

returns is positive and consistent with the multiperiod q theory, which relies on certain theoretical

assumptions that may or may not be valid, whereas the expected investment-return relation remains

an open question.

As such, we first construct a direct expected investment measure, denoted by Et[I/A], and form

an implied expected investment component, denoted by Et[εI/A], by adding current I/A back to

the Hou et al.’s (2018a) expected I/A changes (Et[d
1I/A]), and then conduct both parametric and

nonparametric tests to assess their predictive power. Our results reveal that Et[d
1I/A] positively

relates to future returns, which appears to be consistent with the multiperiod q theory. In contrast,

we find opposite evidence that both Et[εI/A] and Et[I/A] are negative and statistically significant

return predictors. The high-minus-low strategy earns -131 basis points per month on average with

a Newey-West t-statistic of -7.977 and a Sharpe ratio of -1.192, which is greater than the average

return of -0.817% (t = -5.210; Sharpe ratio = -0.841) in Et[εI/A]. After controlling for the well-known

market, size, book-to-market, momentum, profitability, and investment factors discussed by Carhart

(1997), Fama and French (1993, 2015), and Hou et al. (2015), we find that the difference between the

returns on the decile portfolios with the highest and lowest Et[I/A] (Et[εI/A]) remains negative and

highly significant, and the predictability of Et[I/A] is consistently stronger than that of Et[εI/A].

There are two potential reasons why the two expected investment measures and the expected

investment change measure produce contrasting conclusions. First, we find that the return spread

between the highest and lowest deciles on Et[d
1I/A] earns positive profits largely because stocks in

the lowest (highest) decile are those with high (low) current I/A instead of future I/A, which suggests

that Et[d
1I/A] is a poor proxy for future investment. In contrast, Et[I/A] is an appropriate proxy

because it consistently aligns with firms’ future investment. Stocks with high Et[I/A] (decile 10) are

those that invest aggressively in the future (0.264), whereas stocks with low Et[I/A] (decile 1) are those

that invest conservatively (0.023). Furthermore, we show that the poor linkage between Et[d
1I/A]

and future investment and the weaker predictability of Et[εI/A] are due to the biased parameter

estimates, which is constructed based on the incorrect constraint imposed in the regression. Running

a regression using Et[d
1I/A] as the dependent variable is equivalent to running a constrained regression

of Et[I/A] and imposing the constraint that the slope of I/A must be one. However, we show that the

estimated I/A slopes from the unconstrained regressions are much less than one, which indicates that

the constraint imposed by Hou et al. (2018a) is inappropriate. Running a regression by imposing the

incorrect restriction can lead to biased parameter estimates (Greene, 2012), hence biasing the fitted

dependent variable and the associated Et[εI/A] derived from it.

The remainder of this paper is organized as follows. Section 2 describes the data and variables.

In Sections 3 and 4, we analyze the relation between Et[d
1I/A], Et[εI/A], and Et[I/A] and the cross-

section of stock returns and discuss the potential reasons why the two expected investment measures
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and the expected investment change measure yield contrasting predictions. The final section reviews

our conclusions.

2. Data and variable definitions

We obtain stock returns from the Center for Research in Security Prices (CRSP) and accounting

data from the merged CRSP-Compustat database from 1961 to 2017. We begin with all firms traded

on the NYSE, Amex, and Nasdaq and then exclude securities other than common stocks (firms with

CRSP share codes of 10 or 11). Following Hou et al. (2015), we also exclude financial firms (firms with

one-digit standard industrial classification codes of six) and firms with negative book equity.5 We use

CRSP delisting returns. If a delisting return is missing and the delisting is performance-related, we

impute a return of -30% for NYSE and Amex stocks (Shumway, 1997) and -55% for Nasdaq stocks

(Shumway and Warther, 1999) to avoid survivorship bias.

In accordance with Fama and French (1993, 2015), we form all our annual accounting variables

at the end of June in year t by using annual accounting information from fiscal year-end t − 1 from

Compustat. In computing the book-to-market ratio, we use the market value of equity (price per

share times the number of shares outstanding from CRSP) as of December in year t − 1. For firm

capitalization, we use the market value of the firm’s equity from CRSP at the end of June in year t.

We follow Hou et al. (2018a) and use their expected I/A changes (Et[d
1I/A]) as a proxy for the

expected I/A growth in the “capital gain” component.6 At the end of June of each year t, we compute

Et[d
1I/A] with the log of Tobin’s q, denoted by log(q), and operating cash flows, denoted by COP ,

for the fiscal year ending in calendar year t − 1; we also calculate the Fama and MacBeth (1973)

cross-sectional regression coefficients estimated from the prior ten-year rolling window.7 We require a

minimum of five years. Both the dependent variables and regressors are winsorized cross-sectionally

5We use the Fama and French (1993) definition of the book value of equity, and supplement the Compustat informa-

tion with the Davis et al. (2000) book values of equity from Ken French’s website. The book value of equity is defined as

shareholders’ equity (item SEQ), plus balance sheet deferred taxes and investment tax credits (item TXDITC), minus

the book value of preferred stock. We set missing values of balance sheet deferred taxes and investment tax credits

equal to zero. To calculate the book value of preferred stock, we set it equal to the redemption value (item PSTKRV), if

available, or the liquidation value (item PSTKL) or the par value (item PSTK), in that order. If shareholders’ equity is

missing, we set it equal to the value of common equity (item CEQ) plus the par value of preferred stock (item PSTK),

if available, or total assets (item AT) minus total liabilities (item LT).

6The expected I/A changes in Hou et al. (2018b) are constructed at the monthly frequency and the annual accounting

information used are lagged at least four months as of month t instead of the standard six months. To facilitate the

comparison of our results with those in the prior asset pricing literature, in this paper, we use the construction method

as in Hou et al. (2018a). However, our results are robust using the Hou et al.’s (2018b) method.

7Tobin’s q is defined as the market equity (price per share times the number of shares outstanding from CRSP) plus

long-term debt (item DLTT) and short-term debt (item DLC) scaled by the book value of total assets (item AT). We
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in each June at the 1st and 99th percentiles, and the regressions are estimated via weighted least

squares (WLS) with the market equity as the weight in order to alleviate the impact of microcaps

(Fama and French, 2008). We further construct an implied expected investment component (Et[εI/A])

by adding current I/A back to the Hou et al.’s (2018a) expected I/A changes (Et[d
1I/A]) as a proxy

for the expected investment in Equation (1).

We also use the expected I/A (Et[I/A]) instead of I/A changes, which directly links to the expected

I/A item in Equation (1). Et[I/A] is constructed closely following Hou et al. (2018a), except that we

further add the current I/A as an explanatory variable.

3. Empirical results

In this section, we conduct both parametric and nonparametric tests to assess the predictive power

of Et[d
1I/A], Et[εI/A], and Et[I/A] over future stock returns.

3.1. Fama and MacBeth regressions

Table 1 presents average Fama and MacBeth (1973) slope coefficient estimates (multiplied by 100)

and their associated Newey-West t-statistics to compare the explanatory power of Et[d
1I/A], Et[εI/A],

and Et[I/A]. We test the robustness of our results to the inclusion of existing asset pricing character-

istics by adding the following controls. The first set of controls is the market beta (β̂Mkt), the natural

logarithm of the book-to-market ratio (log(B/M)), and the natural logarithm of the market value of

equity (log(ME)). In the second set of controls, we further add past returns for the prior month (R1,0)

and for the prior 12-month period excluding month t−1 (R12,2). The final set of controls includes those

controls in the first and second sets as well as the quarterly return on equity (ROEQ).8 We estimate

the regressions monthly using data from July 1967 through December 2017. Standardized regressors

are calculated as the difference between the variables and their cross-sectional means, divided by the

cross-sectional standard deviations. All the variables are winsorized at the 1st and 99th percentiles.

follow Ball et al. (2016) and measure operating cash flows as total revenue (item REVT) minus cost of goods sold (item

COGS), minus selling, general, and administrative expenses (item XSGA), plus research and development expenditures

(item XRD), if available, minus change in accounts receivable (item RECT), minus change in inventory (item INVT),

minus change in prepaid expenses (item XPP), plus change in deferred revenue (item DRC plus item DRLT), plus change

in trade accounts payable (item AP), and plus change in accrued expenses (item XACC), scaled by the book value of

total assets (item AT). All changes are annual changes, and the missing changes are set to zero.

8ROEQ is defined as income before extraordinary items (item IBQ) scaled by the one-quarter-lagged book equity.

Quarterly book equity is defined as shareholders’ equity (item SEQQ), plus balance sheet deferred taxes and investment

tax credit (item TXDITCQ) if available, minus the book value of preferred stock (item PSTKQ). If shareholders’ equity

is missing, we set it equal to the value of common equity (item CEQQ) plus the book value of preferred stock, or total

assets (item ATQ) minus total liabilities (item LTQ).
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Echoing the evidence found by Hou et al. (2018a), the results in Columns (1)–(4) indicate a positive

and significant relation between Et[d
1I/A] and the cross-section of future stock returns. The Newey-

West t-statistics from the monthly regressions of realized returns on Et[d
1I/A] range from 5.732 to

10.707. However, when substituting Et[d
1I/A] with a direct expected investment measure, we find that

Et[I/A] is indeed a negative and statistically significant return predictor, which is inconsistent with the

q theory. The univariate regression results reported in Column (9) indicate a negative and statistically

significant relation between Et[I/A] and the cross-sectional stock returns. The average slope from the

monthly regressions of realized returns on Et[I/A] alone is -0.458 with a Newey-West t-statistic of

-8.770. Column (12) in Table 1 controls for all variables simultaneously, including β̂MKT , size, book-

to-market, momentum, short-term reversal, and profitability. In this more general specification, the

average slope of Et[I/A] remains negative, -0.381, and highly significant, with a Newey-West t-statistic

of -9.650. Consistently, the average slopes for the implied component of expected investment Et[εI/A]

derived from Et[d
1I/A] also remain negative and highly significant after controlling for stock-specific

variables, with Newey-West t-statistics ranging from -7.485 to -9.179, which further confirms the

findings of Et[I/A] that expected investment is negatively linked to future stock returns.

3.2. Portfolio-level analysis

Given that the Fama and MacBeth (1973) regressions are sensitive to outliers, we also perform

portfolio tests, which provide a potentially more robust method to evaluate predictive ability without

imposing parametric assumptions between the variables. At the end of June of each year, we form

decile portfolios by sorting individual stocks based on Et[d
1I/A], Et[εI/A], and Et[I/A], partitioned at

the NYSE market capitalization breakpoint. We rebalance the portfolios annually at the end of June

and the cross-sectional return predictability results are reported from July 1967 to December 2017.

As can be seen, the excess return on the high-minus-low decile portfolio formed on Et[d
1I/A]

is approximately 104 basis points per month (t-statistic = 7.316). In contrast, consistent with the

Fama and MacBeth cross-sectional regressions presented in Table 1, the highest excess return is for

the Et[I/A] strategy: approximately -131 basis points per month, with a Newey-West t-statistic of

-7.977 and a Sharpe ratio of -1.192. The excess return of Et[εI/A] is approximately -81.7 basis points

(t-statistic = -5.210; Sharpe ratio = -0.841), which is smaller than that for Et[I/A]. Later in Section

4, we further investigate the reason for this weaker predictability in Et[εI/A].

We find similar results from evaluating the strategies with five popular asset pricing models,

including the capital asset pricing model (CAPM), the Fama and French (1993) three-factor model

(FF3), the Carhart (1997) four-factor model (C4), the Hou et al. (2015) q-factor model (Q4), the

Fama and French (2015) five-factor model (FF5).9 For example, the high-minus-low decile portfolio

9The Fama–French and momentum factors are from the Kenneth French’s Data Library. The Hou et al.’s factors

are from Professor Lu Zhang.
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formed on Et[d
1I/A] produces a FF5 alpha of 90.3 basis points (t-statistic = 6.400) and a Q4 alpha

of 75.7 basis points per month (t-statistic = 4.897). Similar to the Fama and MacBeth (1973) cross-

sectional regressions presented in Table 2, Et[I/A] continues to exhibit negative return predictability.

The high-minus-low strategy produces a FF5 alpha of -89 basis points per month, with a Newey-West

t-statistic of -6.806, and a Q4 alpha of -92.7 basis points per month, with a Newey-West t-statistic

of -6.018. The equivalent strategy formed on Et[εI/A] produces a FF5 alpha of -69.3 basis points

(t-statistic = -4.630) and a Q4 alpha of -75 basis points (t-statistic = -4.538).

4. Further analysis

Thus far, we have shown that the expected I/A growth (Et[d
1I/A]) positively correlates with

expected returns, whereas the expected I/A (Et[I/A]) and the implied component of the expected I/A

derived from Et[d
1I/A] (Et[εI/A]) negatively predict future returns. In this section, we investigate the

potential reasons for this contradiction.

4.1. Mismatch of investment characteristics

We first determine how these variables link to average investment characteristics in extreme deciles

and present the results in Table 3. Panel A of Table 3 shows that stocks in the lowest (highest)

Et[d
1I/A] decile are those with high (low) current investment, which explains their positive relation

with future returns. More importantly, we can observe that this variable fails to align with true future

firm investment. Stocks in the lowest (highest) deciles formed on Et[d
1I/A] are stocks that invest

aggressively (conservatively) in the future.

For the expected I/A measure (Et[I/A]) in Panel C, we find that it aligns well with true future

firm investment, which suggests that Et[I/A] is an appropriate proxy for a firm’s future investment.

Specifically, stocks in the lowest (highest) Et[I/A] decile are those with lowest (highest) future invest-

ment. The valued-weighted average future investment rises monotonically from 2.32% to 26.4%, when

moving from the lowest to the highest Et[I/A] decile. In addition, stocks with high (low) Et[I/A] tend

to have low Et[d
1I/A], although the difference between Et[d

1I/A] in the lowest and highest Et[I/A]

deciles is small and insignificant, with a p-value of 0.891. Similarly, in Panel B, although not rising

monotonically as in Et[I/A], stocks in the highest (lowest) Et[εI/A] decile are those with high (low)

future investment.

Taken together, the results demonstrate that the failure of Et[d
1I/A] to capture the negative

expected investment-return relation documented in Tables 1 and 2 is due largely to the fact that it is

a poor proxy for future firm investment.

4.2. Estimation of the slope of I/A

Although the mismatch between Et[d
1I/A] and future firm investment plays an essential role in

its prediction of the incorrect sign for the expected investment-return relation, we would like to know
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the cause of this mismatch. As noted, Et[d
1I/A] is constructed as the difference between an implied

component linked to expected investment (Et[εI/A]) and current investment (I/A). By construction,

Hou et al. (2018a) simply assume that current investment is proportional to expected investment with

an autoregression coefficient of one. That is, estimating expected investment in this case is equivalent

to conducting a constrained regression of Et[I/A] on I/A, log(q), and COP , with the constraint that

the slope of I/A must be one. To investigate whether this constraint is appropriate, in this subsection,

we run the unconstrained regression and then examine whether the coefficient estimates of I/A are

around one.

Figure 1 depicts the coefficient estimation of I/A over time, showing that the estimated I/A slopes

β̂I/A consistently vary approximately 0.2 for the entire sample period and display a slight downward

trend, particularly during recent decades. We also test the null hypothesis that the slope coefficient

of I/A is one and find that the null can be easily rejected at the 1% significance level (unreported for

brevity). Since the results presented in Figure 1 indicate that the true βI/A is much lower than one,

running a regression by imposing the incorrect restriction that βI/A = 1 can lead to biased parameter

estimates (Greene, 2012). The corresponding coefficient estimates, in turn, bias the fitted dependent

variable and the associated Et[εI/A] derived from it, resulting in the positive Et[d
1I/A]-return relation

and the weaker predictability found using Et[εI/A].

In sum, the results indicate that the βI/A estimates are indeed much lower than one, and therefore,

conducting the regression with the constraint that βI/A = 1 can lead to misleading parameter estimates

and statistical inferences.

5. Concluding remarks

This paper investigates the relation between expected investment and future stock returns and finds

that this expected investment-return relation is negative, which is inconsistent with the multiperiod q

theory and the findings of Hou et al. (2018a,b) that the associated relation should be positive. Further

analysis reveals that there are two potential reasons for this result. First, the expected investment

change measure of Hou et al. (2018a) is a poor proxy for firms’ true future investment. In fact,

stocks in the lowest (highest) decile are those that invest aggressively (conservatively) in the future.

Second, the expected investment change estimate is biased because the regression conducted to yield

the expected investment changes and the implied component of expected investment is equivalent to

the constrained regression, with the constraint that the slope coefficient of I/A is one, which is found

to be inconsistent with the empirical evidence. Imposing the incorrect constraint on the regression

can lead to biased parameter estimates and, therefore, misleading inferences.

Overall, our findings indicate a negative relation between expect investment and future stock

returns, which is inconsistent with the multiperiod q theory. However, we argue that the literature

based on mispricing may offer explanations for this negative relation. For example, the negative
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relation can be attributable to corporate managers’ empire-building tendency and investor misreaction

(Titman et al., 2004). That is, corporate managers tend to overinvest when they are subject to agency

problems. If investors do not fully understand the agency problem of overinvestment when they value

stocks, they may overvalue a firm with high expected investments by overestimating its potential future

cash flows. Shleifer and Vishny (1997) argue that because of trading frictions, arbitrage can be costly,

and mispricing might not be traded away quickly and completely. The low future returns that follow

high expected investment therefore reflect the market correction of the initial misreaction. Another

potential explanation is based on investors’ extrapolation bias (Lakonishok et al., 1994; Cooper et al.,

2008). Investors may excessively extrapolate from firms’ current and expected growth when they

value stocks. Such excessive extrapolation results in the overvaluation of firms with high expected

investments and these firms’ low subsequent returns. Although it is beyond the scope of this paper, a

comprehensive examination of the sources of the negative expected investment-return relation could

be an interesting direction for future research.
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Figure 1: The βI/A estimates and the difference between 1 and β̂I/A over time.

The red lines is the βI/A estimates (β̂I/A) while the associated shaded areas represent the 95% confi-

dence intervals. The green line is the difference between 1 and β̂I/A. The vertical bars depict NBER-
defined recessions. The sample is annual from 1966 to 2016 and includes all NYSE/Amex/Nasdaq
common stocks (excluding financial stocks and stocks with negative book equity).



Highlights

• The expected investment-return relation is negative and inconsistent with the multiperiod q

theory.

• The expected investment change measure is not an appropriate proxy for future investment.

• The mismatch of investment characteristics and the incorrect constraint imposed on the regres-

sion are two potential reasons.


