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Backgrounds and Research Question

Financial market efficiency measures the extent to which asset prices reflect information. Real production
efficiency characterizes how efficiently inputs are transformed into outputs. A more efficient financial market
provides more information to firm managers in the real economy, which enables them to make more efficient
production decisions, increasing the real production efficiency and firm profits. However, the impact of real
production efficiency on financial market efficiency is less explored. In this paper, I develop a model building
on Benhabib, Liu, and Wang (2019, JF) and Farboodi and Veldkamp (2020, AER) to investigate this question.

Model

• Production technology: Yt+1 = Z̄At+1K
ηt
t , product demand: Yt+1 = (Pt+1)

−θ ϵt+1Ȳ

• Output elasticity: ηt ≡
dYt+1/Yt+1
dKt/Kt

∈ (0, 1)

– Exogenously affects production efficiency: Given the same Kt > 1, ηt ↑ ⇒ Yt+1 ↑

• Firm’s income: Vt+1 = Pt+1Yt+1, vt+1 = lnVt+1

• Dividend process: dt+1 − dt = (1−G)(µ− dt) + αvt+1

• Noise trading: nt+1 ∼ N(0, τ−1
n )

• An investor i ∈ [0, 1] born at the beginning of period t invests in period t and consumes in period t + 1

• The firm discloses a signal about its productivity st = at+1 + et, et ∼ N(0, τ−1
s,t )

• Investor i observes private signals xit = εt+1 +Qi
t, Qi

t ∼ N(0, τ−1
xit ); g

i
t = nt+1 +Qi

n,t, Qi
n,t ∼ N(0, τ−1

git )

• Overlapping generation structure. Timeline for investors born in period t:

Investors are born
and choose pri-

vate signal precision

Firm manager discloses
information; investors

observe private signals

Investors trade in fi-
nancial markets;

asset price realizes

Firm manager ob-
serves asset price

and makes input decision

Production is finished;
products are sold; asset

payoffs are realized

Old investors sell asset
holdings to new investors
and consume their wealth

• Firm’s input decision: maxKt
E
[
Pt+1Yt+1 −RfKt|st, qt

]
• Investor’s portfolio choice: maxmi,tE

[
U(ci,t+1)|Fi,t

]
, s.t. ci,t+1 = (Wit −mitqt)Rf +mit(dt+1 + qt+1)

• Investor’s information choice: maxτxit,τgitE
[
U(ci,t+1)|I−t

]
, s.t. τ2xit + χτ2git ≤ H

• Competitive noisy rational expectations equilibrium: learning from price, individual optimization, market
clearing (i.e.,

∫ 1
0 mi,tdi + nt+1 = 1)

• Solving the model: “conjecture and verify” and “backward induction”

• Equilibrium asset price: qt = β0,t + β1,t(εt+1 + β2,tst + β3,tnt+1) + β4,t(dt − µ)

* Asset payoff risk: V ar [dt+1 + qt+1|Fit] = (Rf −G)−1(Rf +G)V ar [dt+1|Fit] + V ar [qt+1|Fit]

Benchmark Equilibrium with Exogenous Information

• For simplicity: τxt = τx, τgt = 0, ∀t

• How much can the firm learn about product demand from the asset price in period t?

V ar[εt+1|st, qt, dt] = [τε + ( 1
β3,t

)2τn]
−1

• Price informativeness (revelatory price efficiency) in period t: 1
β3,t

1

β3t
=

α(1 + β4,t+1)τx

γθ(τε + τx + τqt)

∫ 1

0
(V ar[dt+1 + qt+1|Fit])−1 di

• Resale price for period-t investors (τa → ∞):

qt+1 = ζt+1 + ωt+1

∫ 1

0
xi,t+1di︸ ︷︷ ︸

Speculation

+ ρt+1nt+2︸ ︷︷ ︸
Liquidity demand

+
ηt+1α

Rf −G

(
1− 1

θ

)
kt+1︸ ︷︷ ︸

Firm investment

• Investors in period t are uncertain about the firm’s next period’s input kt+1

• Benchmark result: ηt+1 ↑ ⇒ V ar[qt+1|Fi,t] ↑ ⇒ 1
β3t

↓

• Intuition: A more efficient production technology can lead to a less efficient financial market

More Discussion on Real Efficiency

Goldstein and Yang (2019, JFE) define the real efficiency as the profit from a real investment. Now we show
in a simple case how the output elasticity connects to profit. Consider a firm operating in a competitive product
market. The production function is Y = CKη, where C > 0 is a constant and η ∈ (0, 1). So the firm chooses
investment level K to maximize CKη − K. Solving the problem, we know that the firm’s profit is Π(η) =

(ηC)1/(1−η)(η−1−1). If C > 1, then we can calculate that limη→1Π(η) = +∞, and limη→0Π(η) = C. Intuitively,
when C is sufficiently high, and when the production technology has constant returns to scale, a firm can earn
an infinite profit, which is the most efficient case. In this sense, as a production technology gets closer to
constant returns to scale, we say that it becomes more efficient.

Full Equilibrium with Endogenous Information

• Stationary equilibrium: ηt = η, τst = τs, and thus βl,t = βl, l = 0, 1, 2, 3, 4, and τxt = τx, τgt = τg, ∀t

Robustness: Alternative Assumptions about Firm and Asset

• The firm’s problem:

max
{It}∞t=0

E


∞∑
t=0

βt

[(
Z̄At

)(1−1
θ)
(
Ȳ ϵt

)1
θ K

η(1−1
θ)

t −RfIt

]
|s0, q̂0, A0, ϵ0


s.t. Kt+1 = (1− δ)Kt + It, K0 is given

• Dividend process (log-linearization is needed to make this alternative model tractable):

dt+1 =
(
Z̄At+1

)(1−1
θ)
(
Ȳ ϵt+1

)1
θ K

η(1−1
θ)

t+1 −Rf [Kt+2 − (1− δ)Kt+1]

Preliminary Suggestive Evidence

• Price informativeness (INFOj): Using the methods proposed in Davila and Parlatore (2018, NBER)

• Production Efficiency (SENj): Sensitivity of income growth to new investment

• Corss-sectional regression: INFOj = α0 + α1 × SENj + δ ×Xj + ζj

(1) (2) (3) (4)
Production Efficiency -0.03 -0.03 -0.03 -0.03

(-6.46) (-7.95) (-6.26) (-7.72)
Market Capitalization 0.01 0.01

(12.57) (10.77)
Constant 0.16 0.16 0.14 0.14

(37.22) (37.53) (31.80) (32.66)
R-squared 0.01 0.01 0.06 0.06

Heteroskedasticity-Robust Standard Error No Yes No Yes
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