ACGREGATE IMPLICATIONS OF A CREDIT
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Contribution

o Studies how financial frictions in models with heterogenous
agents show up as aggregate wedges
o Analytical results: A model with financial friction has
undistorted Euler equation for the aggregate of firm owners
o Numerical examples.
» Model versions with the same friction and different

heterogeneity have different wedges: in TFP, Euler equation, or
in the labor market
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Model:

Entrepreneurs (continuum) choose ¢, k’, d’, and /

o Preferences

Ep i log (cit)

t=1
o Technology
vie = (ziekit)" /,-1tia
o Capital accumulation
kitv1 = Xit + kit (1 —0)
o Budget constraint

Cit + Xit — dier1 = Yir — wele — (14 1) dit
o Borrowing constraint
dit+1 < Otkit+1
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Model:

Workers (representative) choose C"V and L

o Preferences

u () =viLy)
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Entrepreneurs’ recursive problem 1

Q

Vi (k,d, z_1,z) = max, g logc + BE [VH—I (k', d, z, z')]

s.t.

c+k —d
d/
k/
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Entrepreneurs’ recursive problem 1

°
Vi (k,d, z_1,z) = max, g logc + BE [VH—I (k', d, z, z')]
s.t.
ct+k—d = zimk+(1-8)k—(1+r)d
d < 0.k
K > 0

o Define "cash-on-hand": m=z_yt;k+ (1 —96)k— (1 +r) d
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K > 0

o Define "cash-on-hand": m=z_yt;k+ (1 —96)k— (1 +r) d
o Low productivity, z, Lenders: kK’ =0and —d' = m—c¢
o High z, Producers: d’ = 0:k’, and

k' = ﬁ(m—c) =A:(m—c)
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Entrepreneurs’ recursive problem 2

(%]
Vi (m, z) = maxlog (¢) + BEViq1 (m', 2)

al,c

s.t.

m' = Ry (m—c)
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Entrepreneurs’ recursive problem 2

(%]
Vi (m, z) = maxlog (¢) + BEViq1 (m', 2)
al,c
s.t.
m' = Ry (m—c)
(%]

Rﬁt—i—l = {max[(z7mi11 =0 —rey1) A, O] + 1+ rey1}
= {max [(Rilftﬂ -1+ ft+1> At, 0} +1+ ft+1}
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Entrepreneurs’ recursive problem 2

°

Vi (m, z) = maxlog (¢) + BEViq1 (m', 2)
al,c
s.t.
m' = Ry (m—c)
°
lea,t-i-l = {max[(zﬂt+1—(5—rt+1)/\t,0]—|—1+rt+1}

= {max [(R,-lle -1+ rt+1> A, O} +1+ rt+1}

°

R = At Ri/ftﬂ + <1 — Xt) (14 re41)

~LENDERS ~PRODUCERS
Ay =0, and A, =Ar>1
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Entrepreneurs’ Euler equations

1/¢ )
# = Rfa,tH for all agents /,

pE[/c]
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Entrepreneurs’ Euler equations

1/¢ )
# = Rfa,tH for all agents /,

pE[/c]

o Surprise: this aggregates up to

1/CE |4
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#1-Weights

—
=
S
I
PN

/(m,-—c,-)di = /(k,-—d,-)di:/k,di—/d,-di:K.
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#2-RHS

[ R (") a

m; — C; .

= /I;{At'Rllft‘f“l—i_(l_/\'t) (1+rt+1)} ( K/ ) d/
m; — C; .
—|—/L(1—|—rt+1)( g >d1
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#2-RHS

[ R (") a

m; — C; .

= /I;{At'Rllft‘f“l—i_(l_/\'t) (1+rt+1)} ( K/ ) d/
m; — C; .
—|—/L(1—|—rt+1)( g >d1

. . k! .
o= fP /\t ’ Rilft+1 (%) di = fP RilftJrl <71’> di
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#2-RHS

[ R (") a
p mi—c¢\ .
= /I;{At Rt+1+(1—/\t)(1+rt+l)}( IK/ I>dl
m; — C; .
+/L(1+rt+1) ( K’ >dl
. B k! .
o= [pA:-R :t+1 (%) di= [p R/kt+1 <7"> di

o= fp [ 4 1-06] () di=agt+1-0

t+1
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#3-LHS

ﬁEl[/lc/ic;]( K )d‘/ f“< i)di
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#3-LHS

1/¢; m; — ¢; . mj — ¢ .
di= | R? — | d
‘BE [1/6.’/] ( K! ) ! / it+1 < K’ ) !

m| , M’
_/m,-—c,-( )d /Kdl K/_M—CE
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#3-LHS

ﬁEl[/lc/ic{]( K )"’ /R f+1<

mf m; — |
_/m,-—c,-( K’ )d /K'd’ K~ M—CE

o Now need log utility
Ge=(1—-B)mi,—CE=1—-p)M

so that
VR = 1
M—CE  CE—CE BCE
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How general is this result?

o Euler equation for aggregate consumption (not just
entrepreneurs). Wedge is "unimportant": "small" and
"up-side-down"
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How general is this result?

o Euler equation for aggregate consumption (not just
entrepreneurs). Wedge is "unimportant": "small" and
"up-side-down"

o(?) Credit Crunch, TFP Shock o (b) Investment Wedge
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How general is this result?

o Aggregate Euler equation with CRRA: not small,
"up-sided-down"
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How general is this result?

o Aggregate Euler equation with CRRA: not small,
"up-sided-down"

(a) TFP (b) Entrepreneurial Investment Wedge
0.1 0.1
—n=0.50
—a=100
0.05 a=200 005
e o
-0.05 -0.08
0.1 0.
o 10 20 30 40 0 o 20 30 40
(c) Investment Wedge (d) Labor Wedge
0.1 0.1
0.05 0.05
0 o
-005 -0.05
0.1 -0.1

0 10 20 a0 40 0 10 20 0 40
Discussed by Urban Jermann 12 / 15



More general lesson. How controversial is this?

o No general mapping between wedges and structural
shocks/frictions
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Which financial friction is more promising?

dl S th/ or dl S GtAt//
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Which financial friction is more promising?

dl S th/ or dl S GtAt//

o Empirically, labor wedge is important

up (C, L)

_m:(l_“)%')(, with X = (1 —1)
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Which financial friction is more promising?

d/ S Gtk/ or dl S GtAt//
o Empirically, labor wedge is important

up (C, L)

_m:(l_“)l['X, with X = (1 —1)

GDP and Labor Wedge 1964-2010q1 (linearly detr.)

Discussed by Urban Jermann

14 /15



Conclusion

o Elegant analysis
o Work to be done

» Quantitative implementation of the most promising friction
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