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The problem

Investment model with CRS and convex adjustment costs:

� Tobin�s q = marginal q
� q su¢ cient statistic for investment

Empirical implementation:�
I
K

�
t
= a0 + a1qt + a2

�
Cash Flow

K

�
t

usually rejected.



Motivation Model Linearity Wedge Dynamics

Question

Can �nancial frictions help explain the empirical result?

Answer
Gomes (2001) and Cooper and Ejarque (2003): No
! Despite �nancial frictions, q is �almost� su¢ cient statistic

This paper: Yes
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Methodology

Same approach

� Set up dynamic model with �nancial constraints
� De�ne q in the model corresponding to q in �nancial markets
� Solve and calibrate the model
� Run investment regression on simulated output

Di¤erences

� Micro-founded �nancial friction: limited enforcement
� CRS: clarify connection to Hayashi (1982)



Motivation Model Linearity Wedge Dynamics

Main �ndings

1. Financial constraint ! wedge between marginal q and
average q

2. Wedge varies over time, weakens correlation between q and
investment

Also useful

� Tractable model with aggregate shocks and long term
contracts

� Linear model ! easy aggregation
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Preferences

Two groups: consumers and entrepreneurs

� consumers in�nitely lived, risk-neutral
� discount factor β

� entrepreneurs also risk-neutral, but:

� die with probability γ

� discount factor βE < β
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Timeline
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Technology

� Production function:
AtF (kt , lt )

� Adjustment cost:
Install kt+1 using kot old capital and G consumption goods

G (kt+1, kot )

� Both CRS
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Financial markets

� Financial contract (entrepreneur at t):
sequence of state contingent transfers

fdτg∞
τ=t

� Limited Enforcement

� Entrepreneur can default and divert fraction (1� θ) of
liquidation value v

� After default: the �rm is liquidated, and the entrepreneur can
start anew
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Some results/de�nitions

� The liquidation value of a �rm is

vt = Rtkt
= max

l
(AtF (kt , l)� wt l) + qot kt

� Rt gross return on invested capital

� Marginal q equal across entrepreneurs and given by

qmt =
∂G (kt+1, kot )

∂kt+1
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Timeline
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Entrepreneur problem

� Wt (v , b) value function

� b present (market) value of promised transfers

� Choose cE , d , k 0 and b0 subject to:
1. Promise keeping constraint

b = d + βb0

2. No-default constraint (next period)

3. Resource constraint

cE + d + qmk 0 � v
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Results

� Wt is linear
Wt (v , b) = φt (v � b)

� No-default constraint

Wt+1
�
v 0, b0

�
� Wt+1

�
(1� θ) v 0, 0

�
equivalent to:

b � θv
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De�nition of q

Value of the �rm

sum of future claims by insiders and outsiders:

pt = Wt (v , b) + b� d � cE

Average q

qt �
p
k 0
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Result (Hayashi(1982))

Large θ

φt = 1

pt = (v � b) + b� d � cE

and, using the resource constraint:

pt = v � d � cE = qmk 0

average q = marginal q
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Result

Small θ

φt > 1

pt = φt (v � b) + b� d � cE

and, using the resource constraint:

pt > qmk 0

average q > marginal q
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More on φ

Forward looking measure:
average future tightness of the �nancial constraint

φt =
βEEt

��
γ+ (1� γ) φt+1

�
(1� θ)Rt+1

�
qmt � βθEt [Rt+1]

in frictionless case

β
Et [R ]
qmt

= 1 =) φt = 1

φt , and therefore the wedge, re�ects the tension between

1. Future pro�tability of investment (future productivity,
adjusted for capital stock)

2. Availability of funds (current and past productivity)
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Calibration

β 0.97
α 0.33 capital share
δ 0.05 depreciation
ξ 5 adjustment cost
θ 0.6 conservative

30% of manuf. investm. �nanced ext.

γ 0.12 outside �nance premium 3%
lE 0.3 outside �nance premium 3%
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Response to persistent shock, ρ=.95
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Two e¤ects

Ampli�ed response of q

� early on

� high E [R ]
� constrained investment, low k
� φ captures high rents in early periods!high wedge

Breaks q � i relationship
� later on

� �rm has high k
� future productivity a not so high
� low E [R ]
� low φ !low wedge



Motivation Model Linearity Wedge Dynamics

Investment regressions

� Coe¢ cient on q (a1)

.20|{z}
frictionless (1/ξ)

> .08|{z}
univariate

> .016|{z}
controlling for CF

� Coe¢ cient on cf (a2)

.86|{z}
univariate

> .73|{z}
controlling for i

� Compare to empirics: Gilchrist-Himmelberg 1995
[a1 = 0.033 a2 = 0.24]

� Result very robust to parameter changes
� Can match GH exactly if add temporary shocks or
�expectation shocks�
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Summary

� Limited enforcement creates a wedge between marginal q and
average q

� The wedge re�ects the tension between future pro�tability
of investment and availability of funds

� Time-variation in the wedge breaks the link between average
q and investment

Key conclusion: Financial constraints can help in replicating the
empirically observed relationship between i , q and cf .
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Appendix - entrepreneur�s problem fully speci�ed

W (v , b;X ) = max
cE ,d

k 0,v 0(.),b 0(.)

cE + βEE[W
�
v 0, b0;X 0

�
jX ]

s.t.

cE + d + qm (X ) k 0 � v ,
b = d + βE[b0

�
X 0
�
jX ],

v 0
�
X 0
�
= R

�
X 0
�
k 0 8X 0,

W (v 0
�
X 0
�
, b0
�
X 0
�
;X 0) � W ((1� θ) v 0

�
X 0
�
, 0;X 0) 8X 0,
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IRF to temporary shock
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