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What

How much can the standard, neoclassical framework quantitatively
explain the relations between stock returns and financing decisions?



Why
Return-related evidence on behavioral underreaction to market timing

I Equity issuance waves
I Stock market predictability associated with the new equity

share
I Negative drift following SEOs
I Deteriorating profitability of issuers
I Positive drift following cash distribution, higher in value firms
I Mean-reverting profitability of cash-distributing firms
I Negative investment-return correlation, increasing in cash flow

Ritter (2003): managers time the market and investors underreact
to financing decisions



Why
Related literature

Empirical asset pricing and corporate finance:
I Ritter (1991, 2003); Loughran and Ritter (1995, 1997); Spiess

and Affleck-Graves (1995, 1999); Ikenberry, Lakonishok, and
Vermaelen (1995); Baker and Wurgler (2000, 2002); Titman,
Wei, and Xie (2004)

Capital structure theory:
I Hennessy and Whited (2005, 2007); Strebulaev (2005)

Asset pricing theory:
I Stein (1996); Pastor and Veronesi (2005); Carlson, Fisher, and

Giammarino (2006)
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Model
Partial equilibrium, neoclassical investment framework as in Zhang (2005)

Technology:

yit︸︷︷︸
Operating profits

=

Productivity︷ ︸︸ ︷
ext+zjt kαjt︸︷︷︸

Capital stock

−
Fixed costs of production︷︸︸︷

f

xt+1︸︷︷︸
Aggregate productivity

= x(1− ρx) + ρxxt + σxε
x
t+1

zjt+1︸︷︷︸
Firm−specific productivity

= ρzzjt + σzε
z
jt+1



Model
Corporate investment, costly external equity

cjt︸︷︷︸
Adjustment costs

=
a
2

(
ijt
kjt

)2

kjt , a > 0

ejt︸︷︷︸
External equity

= max

0, (ijt + cjt)︸ ︷︷ ︸
The uses of funds

− yjt︸︷︷︸
Internal funds


λ(ejt)︸ ︷︷ ︸

Equity floatation costs

= λ01{ejt>0}︸ ︷︷ ︸
Fixed costs

+ λ1ejt︸︷︷︸
Proportional flow costs



Model
Payout, stochastic discount factor, and firm value

v(kjt , xt , zjt)︸ ︷︷ ︸
Firm value

= max
{ijt}

djt − ejt − λ(ejt)︸ ︷︷ ︸
Effective cash flow

+Et [mt+1v(kjt+1, xt+1, zjt+1)]

I

djt︸︷︷︸
Payout

= max

0, yjt︸︷︷︸
Internal funds

− (ijt + cjt)︸ ︷︷ ︸
The uses of funds


I

mt+1︸ ︷︷ ︸
Stochastic discount factor

= ηeγt(xt−xt+1)

γt = γ0 + γ1(xt − x) where γ1 < 0



Model
Risk and expected return

Evaluating the value function at the optimum yields:

vjt = d̃jt + Et [mt+1vjt+1] ⇔ 1 = Et [mt+1rjt+1]

where rjt+1 ≡ vjt+1/(vjt − d̃jt)

Et [rjt+1] = rft︸︷︷︸
real interest rate

+ βjtλmt

where βjt ≡
−Covt [rjt+1,mt+1]

Vart [mt+1]
and λmt ≡ Vart [mt+1]

Et [mt+1]
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Quantitative Results
Calibration

Calibrate the model in monthly frequency:

α x̄ ρx σx ρz σz η

0.70 −3.751 3
√
0.95 0.007/3 0.965 0.100 0.994

γ0 γ1 f δ a λ0 λ1
50 −1000 0.005 0.01 15 0.08 0.025

Similar to previous studies such as Gomes (2001) and Zhang (2005)



Quantitative Results
Optimal investment-to-capital, similar to optimal new equity-to-capital
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Quantitative Results
Optimal payout-to-capital
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Quantitative Results
Beta decreases with the capital stock
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Quantitative Results
Intuition for the physical-size effect

A two-period example: dates 1 and 2. Production is kαt . Capital:
k2 = i + (1− δ)k1. No adjustment costs. A gross discount rate r

The firm’s objective function is:

max
k2

kα1 − k2 + (1− δ)k1 +
1
r

(kα2 + (1− δ)k2)

The first-order condition says:

r = αkα−1
2 + 1− δ ⇒ ∂r

∂k2
= α(α− 1)kα−2

2 < 0

due to decreasing returns to scale



Quantitative Results
Intuition for the negative investment-return relation

Add quadratic capital adjustment costs, (a/2)(i/k1)2k1, into the
setup. Now the firm maximizes:

max
k2

kα1 −k2 +(1−δ)k1−
a
2

(
k2

k1
− (1− δ)

)2

k1 +
1
r

(kα2 +(1−δ)k2)

The first-order condition implies that:

r =
α[i + (1− δ)k1]α−1 + 1− δ

1 + a(i/k1)
⇒

∂r
∂i

=
α(α− 1)kα−2

2
1 + a(i/k1)

−
αkα−1

2 a
(1 + a(i/k1))2k1

< 0

Intuition: cash flow channel versus discount rate channel



Quantitative Results
More curvature in production, lower risk (intuition? no clue)
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Quantitative Results
Lower fixed costs of production, lower risk (intuition: operating leverage)
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Quantitative Results
Higher adjustment costs of capital, higher risk (intuition: real flexibility)
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Quantitative Results
Lower fixed costs of financing, lower risk (intuition: real flexibility)
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Quantitative Results
Higher variable costs of financing, higher risk (intuition: real flexibility)
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Quantitative Results
Applying the Kydland-Prescott (1982) quantitative-theory approach

1. Simulate 100 artificial samples of 5000 firms and 480 months
2. Replicate empirical studies on the artificial samples
3. Report the cross-simulation averaged statistics
4. Compare the model-implied moments with data moments

Overidentification: 14 parameters vs. 424 moments!



Quantitative Results
Unconditional moments

Anomalies

Table 1
Unconditional moments from the simulated and real data

Data Model

The average annual risk-free rate 0.018 0.021
The annual volatility of risk-free rate 0.030 0.029
The average annual Sharpe ratio 0.430 0.405
The average annual investment-to-assets ratio 0.130 0.119
The volatility of investment-to-assets ratio 0.006 0.013
The frequency of equity issuance 0.099 0.285
The average new equity-to-asset ratio 0.042 0.043
The average market-to-book ratio 1.493 1.879
The volatility of market-to-book 0.230 0.242

This table reports unconditional moments from the simulated data and from the real data. We
simulate 1000 artificial panels, each of which has 5000 firms and 480 monthly observations. We
report the cross-simulations averaged moments. The average Sharpe ratio in the data is from
Campbell and Cochrane (1999). The data moments of the real interest rate are from Campbell,
Lo, and MacKinlay (1997). The data moments of aggregate market-to-book are from Pontiff and
Schall (1998). All the other data moments are from Hennessy and Whited (2005).

Choe, Masulis, and Nanda (1993) report that the relative frequency of equity
offers (the number of equity offerings per month scaled by the number of listed
firms) is procyclical. To see whether the model can explain this stylized fact, we
define expansions in our economy as times when the aggregate productivity is
at least one unconditional standard deviation above its long-run average (xt >

x̄ + σx/
√

1 − ρ2
x ) and contractions as times when the aggregate productivity is

at least one unconditional standard deviation below its long-run average (xt <

x̄ − σx/
√

1 − ρ2
x ). The relative frequency of equity issuance is measured as

(1/n)
∑n

j=1 1{e jt >0}, in which 1{e jt >0} is the indicator function that takes a value
of one if firm j issues equity and zero otherwise, and n is the total number of
firms in the economy. Without entry and exit, n remains constant. Incorporating
entry and exit is likely to reinforce our results because the frequency of entry
(initial public offerings) tends to be procyclical and the frequency of exit
(delisting) tends to be countercyclical.

We compute the average frequency of equity issuance conditional on business
cycles in our economy. Consistent with Choe et al. (1993), the equity issuance
is procyclical in our model: its relative frequency is 82.5% in expansions and
only 1.5% in contractions.

3.2 Capital investment and stock returns
The external financing anomalies are intimately linked to the negative relation
between investment and the discount rate. Richardson and Sloan (2003) doc-
ument that the negative relation between external finance and future returns
varies systematically with the use of proceeds. When the proceeds are invested
in net operating assets as opposed to being stored as cash, there exists a stronger
negative relation. But there is no negative relation for refinancing transactions.
Thus, we study the investment-return relation before we turn to the external
financing anomalies.

4313



Quantitative Results
The relation between investment and average returns
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Table 2
Excess returns of capital investment (CI) portfolios

Panel A: Excess return distribution of capital investment portfolios
CI portfolio Mean Std Dev Max Median Min

Data Model Data Model Data Model Data Model Data Model

Low 0.042 0.064 0.010 0.050 3.38 0.16 0.06 0.07 −3.11 −0.07
2 0.083 0.010 0.007 0.031 2.26 0.08 0.10 0.01 −2.76 −0.06
3 0.055 −0.007 0.006 0.023 1.84 0.05 0.03 −0.01 −2.07 −0.06
4 −0.083 −0.021 0.005 0.027 1.38 0.04 −0.06 −0.02 −1.88 −0.08
High −0.127 −0.038 0.010 0.046 2.61 0.06 −0.08 −0.04 −4.08 −0.13

CI spread 0.169 0.101 0.009 0.004 3.30 0.07 0.12 0.07 −2.63 0.04

Panel B: ra
jt+1 = l0t + l1t C I jt + l2t C I jt × DC F jt + ε j t+1

CI C I × DC F

Data Model Data Model
Slopes −0.79 −0.56 −0.76 −0.47
(t) (−2.80) (−3.14) (−2.19) (−3.44)

Panel C: Cross-sectional regressions of ra
jt+1 on CI, C I × DC F , and rolling market betas (β̂ j t ); and on CI, C I × DC F , and true betas (β j t )

CI C I × DC F β̂ j t CI C I × DC F β j t

Slopes −0.32 −0.16 −0.04 −0.38 −0.41 0.43
(t) (−2.31) (−3.67) (−3.37) (−1.85) (−1.65) (4.83)

Panel A presents the distribution of excess returns on five CI portfolios and the C I -spread portfolio. C I denotes the capital-investment measure based on investment-to-assets. We
report the monthly mean excess returns, the standard deviation, the maximum, the median, and the minimum of the excess returns. The CI portfolios are constructed as follows. In
year t, all stocks are sorted into quintiles based on their C I measures in ascending order to form five portfolios. Value-weighted monthly excess returns on a portfolio are calculated
from year t to year t+1. The excess return on an individual stock at time t is calculated by subtracting the returns of characteristics-based benchmark portfolios from the stock
return at time t. See Appendix B.1 for construction details of the benchmark. The C I spread denotes the zero-investment portfolio that has a long position in the lowest C I portfolio
and a short position in the highest C I portfolio. All portfolios are rebalanced annually. Panel B reports on the results of the Fama-MacBeth (1973) cross-sectional regression:
ra

jt+1 = l0t + l1t C I jt + l2t C I jt × DC F jt + u jt+1, in which ra
jt+1 is the benchmark-adjusted value-weighted return on individual stock j at month t and DC F is the dummy variable

based on cash flow, measured as operating income scaled by total assets, measured in the model as π j t /k jt . If the cash flow of one firm is above the median cash flow of the
year, its DC F equals one, and zero otherwise. Panel C performs two cross-sectional regressions. The first regression is ra

jt+1 = l0t + l1t C I jt + l2t C I jt × DC F jt + l3t β̂ j t + u1
j t+1,

in which β̂ j t is the 60-month rolling betas estimated by regressing ra
jt+1 on the value-weighted industry returns in excess of the risk-free rate. The second regression is ra

jt+1 =
l0t + l1t C I jt + l2t C I jt × DC F jt + l3t β j t + u2

j t+1, in which β j t is the true beta defined in Equation (15). We simulate 1000 artificial panels, each of which has 5000 firms and 480
monthly observations. The monthly flow variables are aggregated within one given year to create their corresponding annual variables. We perform the tests on each simulated panel
and report the cross-simulation average slopes and test statistics. In panels A and B, we also compare our results to those reported in Table 1 (panel A) and Table 6 (panel A) in Titman,
Wei, and Xie (2004), respectively.

4
3
1
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Quantitative Results
Empirical distribution of the mean CI spread
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Quantitative Results
Empirical distributions of the slopes of CI and CI × DCF and their t-statistics in
Fama-MacBeth cross-sectional regressions



Quantitative Results
Monthly cross-sectional regressions of percentage stock returns

T
h
e

R
ev

iew
o
f

F
in

a
n
c
ia

l
S
tu

d
ie

s
/

v
2
2

n
1
1

2
0
0
9

Table 3
Fama-MacBeth (1973) monthly cross-sectional regressions of percentage stock returns on size, book-to-market, and the new issues dummy

Panel A: Replicating Loughran and Ritter (1995, Table VIII)
log(ME) log(BM) ISSUE

Sample Data Model Data Model Data Model
All months −0.49 −0.81

(−3.98) (−4.76)

−0.05 0.63 0.30 0.89 −0.38 −0.44
(−0.91) (4.22) (4.57) (8.18) (−2.32) (−2.87)

Periods following −0.26 0.88 0.20 1.00 −0.17 0.06
light volume (−3.12) (5.21) (1.80) (7.62) (−1.19) (0.31)

Periods following 0.16 0.39 0.39 0.79 −0.60 −0.90
heavy volume (2.11) (1.39) (6.30) (4.49) (−3.98) (−3.75)

Panel B: Cross-sectional regressions controlling for rolling betas (β̂ j t ), true betas (β j t ), or true expected returns (Et [r jt+1])

log(ME) log(BM) ISSUE β̂ j t log(ME) log(BM) ISSUE β j t log(ME) log(BM) ISSUE Et [r jt+1]
All months −0.30 −0.95 −0.31 0.67 −0.31 0.96

(−2.64) (−3.09) (−3.37) (15.45) (−1.52) (9.99)

0.63 0.55 −0.27 −0.20 −0.79 −0.70 −0.27 0.70 −0.07 0.58 −0.23 0.87
(6.74) (8.29) (−2.25) (−4.04) (−1.12) (−1.53) (−2.96) (9.15) (−1.67) (0.90) (−1.28) (9.39)

Periods following 0.19 0.45 −0.07 −0.16 −0.91 −0.61 −0.16 0.82 −0.08 0.29 −0.15 0.89
light volume (4.63) (3.15) (−1.03) (−2.02) (−1.65) (−1.03) (−2.43) (8.09) (−1.67) (0.92) (−1.52) (8.93)

Periods following 1.08 0.66 −0.47 −0.24 −0.55 −0.79 −0.39 0.59 −0.06 0.86 −0.32 0.86
heavy volume (8.89) (9.30) (−3.73) (−4.57) (−1.41) (−1.58) (−3.19) (7.18) (−1.33) (0.85) (−1.06) (9.79)

Panel A reports the Fama-MacBeth (1973) monthly cross-sectional regressions: r jt+1 =b0 + b1 log(ME jt ) + b2 log(BM jt ) + b3 ISSUE jt + u jt+1, in which r jt+1 denotes the
percentage return on firm j during month t, ME jt is the market value of firm j on the most recent fiscal year ending before month t, BM jt is the ratio of the book value of equity
to the market value of equity for firm j on the most recent fiscal year ending before month t, and I SSU E jt is the dummy variable that equals one if firm j has conducted equity
offerings at least once within the past 60 months preceding month t and zero otherwise. The light-issuance sample has all the months with the fraction of issuing firms below its
median, and the heavy-issuance sample has all the months with the fraction of issuing firms above its median. We simulate 1000 artificial panels, each of which has 5000 firms and
480 monthly observations. We perform the cross-sectional regressions on each simulated panel and report the cross-simulations averaged slopes and the Fama-MacBeth t-statistics.
We compare our results to those of Loughran and Ritter (1995, Table VIII). In panel B, we rerun the Loughran and Ritter (1995) regressions but adding the estimated beta, β̂ j t , the
true beta, β j t , or the true expected return, Et [r jt+1], into the regressions. The estimated betas are from 60-month rolling-window regressions of individual stock excess returns,
r jt+1, on the value-weighted market excess returns, p jt r j t+1/

∑n
j=1 p jt r j t+1. Appendix A provides details of calculating the true betas and the true expected returns.
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Quantitative Results
Empirical distributions of the slopes of the ISSUE dummy in cross-sectional regressions,
univariate and multiple
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Quantitative Results
Empirical distributions of the slopes of the ISSUE dummy in cross-sectional regressions
(multiple), light and heavy volume periods
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Quantitative Results
Positive long-term stock price drift following open market share repurchases

Data: Ikenberry, Lakonishok, and Vermaelen (1995)

Annual buy-and-hold returns

Repurchase Reference Difference

Year Data Model Data Model Data Model

1 20.8 10.6 18.8 9.8 2.04 0.74
2 18.1 8.9 15.8 8.7 2.31 0.22
3 21.8 8.3 17.2 8.1 4.59 0.14
4 8.6 7.9 9.5 7.8 −0.96 0.10

Larger difference in compounded holding period returns. . .



Quantitative Results
Empirical distributions for the differences in annual buy-and-hold returns between the
repurchase portfolio and the reference portfolio: Years 1 and 2
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Quantitative Results
Empirical distributions for the differences in annual buy-and-hold returns between the
repurchase portfolio and the reference portfolio: Years 3 and 4
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Quantitative Results
Mechanism: investment policy and expected returns

Assume a two-period structure:

1 + a
(

ijt
kjt

)
︸ ︷︷ ︸

Marginal Cost of Investment

=
Expected cash flow
Expected return︸ ︷︷ ︸

Marginal q

Consider two firms, A and B , with similar expected cash flows, then

iAt

kAt
>

iBt

kBt
⇔ Et [rAt ] < Et [rBt ]



Quantitative Results
Intuition: investment policy and expected return
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Quantitative Results
Intuition: financing policy and expected return
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Quantitative Results
Intuition: payout policy and expected return
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Quantitative Results
Intuition: book-to-market and expected return
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Conclusion
Summary

The q-theory of investment is a good start to understanding the
quantitative relations between stock returns and financing decisions



Conclusion
Future work

Again, go from calibration to estimation to be more rigorous:
I Structural estimation by picking informative Euler equations

implemented on real data, instead of simulated data
I Value function iteration combined with SMM

Integrate the framework more deeply with dynamic corporate
finance as in Hennessy and Whited’s and Neng’s work

I Embed the standard trade-off theory of capital structure into
the investment-based asset pricing framework. Questions: The
impact of time-varying risk premiums on corporate policies

I What determines the forms of payout? An neoclassical
approach? The weak quantitative results on payout-related
evidence deserve further studies
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