Discussion of
“Risk Aversion and the Labor Margin in Dynamic

Equilibrium Models "
by Eric Swanson

S. Boragan Aruoba
University of Maryland
October 1, 2010

NBER - FRB Atlanta CQER Workshop on Methods and
Applications for DSGE Models



What does this paper do?

@ From a well-known paper

o
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where [3 is the discount factor and the instantaneous utility function is separable
in consumption and labor (leisure):”
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Utility depends positively on the consumption of goods, Cj. relative to an
external habit variable, H,, and negatively on labor supply {]. 0. is the coeffi-
cient of relative risk aversion of households or the inverse of the intertemporal
elasticity of substitution; ¢, represents the inverse of the elasticity of work effort
with respect to the real wage.

”
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where [3 is the discount factor and the instantaneous utility function is separable
in consumption and labor (leisure):”
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Ut = gi’\ T (CT = H) - 1+—!cr: (e (2)
Utility depends positively on the consumption of goods, Cj. relative to an
external habit variable, H,, and negatively on labor supply {]. 0. is the coeffi-
cient of relative risk aversion of households or the inverse of the intertemporal
elasticity of substitution; ¢, represents the inverse of the elasticity of work effort
with respect to the real wage.

”

e This paper points out that o, (or v in its notation) is not the
“coefficient of relative risk aversion for the households”.
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o Contribution of the paper: At the steady state RRA #  for
various specifications of utility.
1— 1+ -1
c htTX 1 1
u(e,h) = -7 :>RRAz<+>
-~ "1+Xx Y ooX
o For quasi-linear preferences [Hansen-Rogerson, Lagos and
Wright (2005)] RRA = 0!
@ The idea that risk aversion is not equal to v when labor is
endogenous is not well-known.
e No labor:
o Constantinides (1990)
e Boldrin, Christiano and Fisher (1997)
o Imply that with labor RRA < ~:

e Zvi, Merton and Samuelson (1992, JEDC) : “The ability to
vary labor supply ex post induces the individual to assume
greater risks in his investment portfolio ex ante.”

o Chetty (2006, AER) : Appendix with derivations.
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What does this paper do?

@ Separate the decision problem household into two: assets (a)
and intratemporal choices and rewrite the choice problem
using an indirect utility function V/(a).

@ Compute how much the households would be willing to pay to
avoid lotteries in assets. (like Arrow-Pratt)

o Key : Period utility is now implicitly defined in terms a
composite good combining ¢ and h.

o Intuitively, from the budget constraint ¢ +a’ = (1 + r)a+ wh
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General Comments to Think About

o Extend to some key models:
o Labor-search : Typically assume consumption insurance.

o Monetary models : Either have QL preferences (Lagos-Wright)
or CRRA utility for real money balances.

@ Reconciliation of macro / micro results 7
o Typical micro estimate for RRA: 1. (Chetty, 2006)

e Typical micro estimate for Frisch elasticity : 0.5. (Chetty,
2010)

1 -1
01:<7—|—0.5> = v=2,x=2

e Implications for estimating / calibrating DSGE models.
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What will | do?

@ How about dynamics?

o Is RRA = ~ still a good approximation?

o We typically think of our consumers as having constant
relative risk aversion. Is that correct?

@ Things may not be too bad for KPR preferences.

@ Can this insight help in some asset pricing “puzzles’?
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Prototype RBC Model with Separable Preferences

o V(a k)= max u(c,h)+BEV(a, K)

/
c,h,a’ k
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Prototype RBC Model with Separable Preferences

o V(a k)= max u(c,h)+BEV(a, K)

c,h,a’ k
octad+kK=0+r)a+(r"+1-08)k+wh

@ Model with capital = real return r, = rk — 6.
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Prototype RBC Model with Separable Preferences

o V(a k)= max u(c,h)+BEV(a, K)

/
c,h,a’ k

ct+a+kK=>0+ra+(rk+1-0)k+wh

Model with capital == real return r, = rf — 4.

. . . AtE:Vi(t+1)
Relative risk aversion : RRA; = —————=.
t Et Vll(t + 1)
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Prototype RBC Model with Separable Preferences

o V(a k)= max u(c,h)+BEV(a, K)

/
c,h,a’ k

ct+a+kK=>0+ra+(rk+1-0)k+wh

Model with capital == real return r, = rf — 4.

. . . AtE:Vi(t+1)
Relative risk aversion : RRA; = —————=.
t Et Vll(t + 1)

o A; : lifetime wealth. Here I set A, = A=c/r.
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Prototype RBC Model with Separable Preferences

@ Benveniste-Sheinkman : Vi(t) = (1 + re)ui(ct, he).
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Prototype RBC Model with Separable Preferences

@ Benveniste-Sheinkman : Vi(t) = (1 + re)ui(ct, he).

0
o Via(t) = (14 1) [uu(ct, ht)aj]
t
dcry1

83[-

Jc
o uji(ce, hr)afat =p [(1 + rey1)unn(cern, hey1)
t
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Prototype RBC Model with Separable Preferences

Benveniste-Sheinkman : Vi (t) = (1 + rt)ui(ce, he).

Vir() = (1+ 1) {ull(ct, ht)act]

831‘
oc dc,
o uyi(c, hr)afai =p [(1 + revn)uin(Cert, hera) 8:1]
Ocry1  Oceqn dct
D2 D2 1+r Tat (Aewe +1)
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@ Benveniste-Sheinkman : Vi(t) = (1 + re)ui(ct, he).
8Ct
o Vii(t) = (14 re) |ura(ce, ht)ai
at
dc oc

o ui(ce, hr)afai =0 [(1 + rep1)unn(Cer1, hes) 8:1]

Ocry1  Oceqn dct
D2 D2 1+r Tat (Aewe +1)

Define Oc/0a as an endogenous object and approximate.
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Prototype RBC Model with Separable Preferences

@ Benveniste-Sheinkman : Vi(t) = (1 + re)ui(ct, he).
8Ct
o Vii(t) = (14 re) |ura(ce, ht)ai
at
dc oc

o ui(ce, hr)afai =0 [(1 + rep1)unn(Cer1, hes) 8:1]

Ocry1  Oceqn dct
D2 D2 1+r Tat (Aewe +1)

Define Oc/0a as an endogenous object and approximate.

Note: Paper assumes ¢ =~ wh. No longer true with capital.
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Prototype RBC Model with Separable Preferences

Second-order approximation. v =1 and y = 1/3

Relative Risk Aversion

T T T

031} i

0.3F i
0.29- m i
0.28 i
027} i
0.26- Approximate Formula —— Model i

—— Steady State

0.25

L L L L L L L L L
100 200 300 400 500 600 700 800 900 1000
Time
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Prototype RBC Model with Separable Preferences

vy=2and y =2

Relative Risk Aversion

T T T

1.2 B
1151 q
ll L M A 1
1.05 B

—— Model

1 —— Steady State
L L L L L L L L L
100 200 300 400 500 600 700 800 900
Time
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Prototype RBC Model with Separable Preferences

0.1

0.05

-0.05

% Deviation from Steady State

-0.1

-0.15 — Relative Risk Aversion
—— Capital
—— Output
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Prototype RBC Model with Separable Preferences

@ First order decision rule : Rf?At = —0.33& — 0.592,:
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Prototype RBC Model with Separable Preferences

@ First order decision rule : Rf?At = —0.33& — 0.592,:

e corr(RRA:, Y¢) = —0.98.

@ Actual and approximate (as in the paper) steady state risk

aversions
/x| 0.01 | 025 | 0.5 1 2
1 0.01 /001 |023/0.20|037/033 |[055/0.50(0.71/0.67
2 0.01 /0.01 |0.26 /0.22|0.46 /0.40 | 0.75/0.67 | 1.09 / 1.00
5 0.01 /0.01 |0.28/0.24| 054 /045 | 097 /083 |1.62/143
10 | 0.01/0.01 | 029 /0.24 | 057 /048 |1.07 /091|193 /1.67
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Prototype RBC Model with Separable Preferences

o Volatility of RRA; relative to output

[ y/x]001]025] 05[] 1 [ 2 |
1 [041[041]041]041]041
2 [0.45]0.47[0.48 ] 0.49 | 0.49
5 [0.49]054[058][061][064
10 [ 0.52]0.59 | 0.63 | 0.69 | 0.75
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Prototype RBC Model with KPR Preferences

(1 — p)Xa=)
1—v

@ King-Plosser-Rebelo (1988) : u(c, h) =
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(1 — p)Xa=)
1—v

@ King-Plosser-Rebelo (1988) : u(c, h) =

@ But now (1 — +) applies to the composite good c(1 — h)X.
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Prototype RBC Model with KPR Preferences

(1 — p)Xa=)
1—v

@ King-Plosser-Rebelo (1988) : u(c, h) =

@ But now (1 — +) applies to the composite good c(1 — h)X.

v=x(1-7)

@ The approximate formula in the paper RRA =
1+x
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Prototype RBC Model with KPR Preferences

(1 — p)Xa=)
1—v

@ King-Plosser-Rebelo (1988) : u(c, h) =

@ But now (1 — +) applies to the composite good c(1 — h)X.

(1 —
@ The approximate formula in the paper RRA = w
1+ x
@ This measure remains near v (more or less) for a “macro”
calibration.

| 7/x[001]025]033] 05 [ 1 [ 2 |
1 [0.99[0.80[0.75 [ 0.67 [ 0.50 | 0.33
2 |1.99[1.80 175|167 1.5 [1.33
5 [4.99|4.80[475[467| 45 [433
10 [9.99 [9.80 | 9.75 [ 9.67 | 9.5 | 9.33
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o r" : real market return, r{ : real risk-free return, rf : real

excess return

A S (I SUI

i=m,fand Z = [1 dlog(ct—1) ri_y ... Alog(ci—a) ri_,].

|

Estimate via GMM (Hansen and Singleton, 1982, 1984)

B (CtH)V(l +rig) -1

Ct

L}:o (2)
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o r" : real market return, r{ : real risk-free return, rf : real

excess return

A S (I SUI

i=m,fand Z = [1 dlog(ct—1) ri_y ... Alog(ci—a) ri_,].

|

Estimate via GMM (Hansen and Singleton, 1982, 1984)

B (CtH)V(l +rig) -1

Ct

L}:o (2)

N

o r™: =008 (0.02), 4 = —0.31 (2.72), OIR p-value : 0.99
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o r" : real market return, r{ : real risk-free return, rf : real

excess return

A S (I SUI

i=m,fand Z = [1 dlog(ct—1) ri_y ... Alog(ci—a) ri_,].

|

Estimate via GMM (Hansen and Singleton, 1982, 1984)

B (CtH)V(l +rig) -1

Ct

L}:o (2)

N

o r™: 3=10.98 (0.02), 4 = —0.31 (2.72), OIR p-value : 0.99
o rf 1 3 =0.998 (0.002), 4 = 0.26 (0.24), OIR p-value : 0.02
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ur(ces1, hey1) o } }
—_— "’y Zy p =0 3
Uc(ch ht) t+1 t ( )
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With non-separable labor:
c cee1\ 7 (1= hesa x(1—7) p
t Ct 1-— ht t+1

e r¢: x=1.27 (0.05), 4 = 140 (67), OIR p-value : 0.42

zt} —0 (5)
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Intuition

o Without labor : Ei(rf ;) ~ ycov(Alog(cts1), riq)
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Intuition

o Without labor : Et(rf+1) ~ ycov(Alog(cr1), rte+1)
o With labor :

Ei(rip1) = ycov(Alog(cey1), rep1)—x(1—7)cov(Alog(1—hey1), rey)
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Intuition

o Without labor : Et(rf+1) ~ ycov(Alog(cr1), rte+1)
o With labor :

Ei(rip1) = ycov(Alog(cey1), rep1)—x(1—7)cov(Alog(1—hey1), rey)

o cov(Alog(cty1), riy1) = 2cov(Alog(l — hey1), riq)
o y~1

e Without labor we need 2. With labor we need v+ 1 < 27.
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Bottomline

Very interesting paper.
Looking forward to the asset-pricing implications.

We should stop calling ~, the CRRA parameter!
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