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Empirical Relevance of the Labor Margin

Imbens, Rubin, and Sacerdote (2001):

@ Individuals who win a lottery prize reduce labor supply by $.11
for every $1 won (note: spouse may also reduce labor supply)

Coile and Levine (2009):

@ Older individuals are 7% less likely to retire in a given year after
a 30% fall in stock market

Coronado and Perozek (2003):

@ Individuals who held more stocks in late 1990s retired 7 months
earlier

Large literature estimating wealth effects on labor supply (e.g.,
Pencavel 1986)
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Frictional Labor Markets

Perfectly rigid labor market:
@ Arrow (1964), Pratt (1965), Epstein-Zin (1989), etc.

Perfectly flexible labor market:
@ Swanson (2012, 2013)

This paper:
@ Frictional labor markets



Framework
€000

A Household

Household preferences:

o0

EY B 'U(c:) = V(i + uy)],

T=t

Flow budget constraint:
ary1 = (1 + r‘r)ar + WTIT + dT — Cr,
No-Ponzi condition:
.
lim 1+r.) 'ar,1>0
fim_ 11( +rrp1) aryr >0,
{w;, r;,d;} are exogenous processes, governed by O,

Labor market search: [, = (1-8)I; + f(©;)u-
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Let:
C;k = C*(al’7 It; et)7

U;k = u*(at, It; @t).
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The Value Function

State variables of the household’s problem are (a, It; ©;).

Let:
C;k = C*(al’7 It; et)7

U;k = u*(at, It; @t).
Value function, Bellman equation:
V(at, I ©1) = U(cy) — V(I + uf) + BEV (@711, I 1 Oti1),

where:
a?+1 = (1 + rt)at + Wil + dy — C;k,

ey = (1—8)k + F(©) ;.
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Technical Conditions

Assumption 1. The function U(c;) is increasing, twice-
differentiable, and strictly concave, and V(l;) is increasing, twice-
differentiable, and strictly convex.

Assumption 2. A solution V: X — R to the household’s
generalized Bellman equation exists and is unique, continuous,
and concave.

Assumption 3. For any (a;, It; ©:) € X, the household’s optimal
choice (¢}, uf) exists, is unique, and lies in the interior of
F(at, /t; @t)

Assumption 4. For any (a;, I+; ©;) in the interior of X, the second
derivative of V with respect to its first argument, V11(as, I+; ©¢),
exists.
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Assumptions about the Economic Environment

Assumption 5. The household is infinitesimal.

Assumption 6. The household is representative.

Assumption 7. The model has a nonstochastic steady state,
Xt = Xeok fork =1,2,...,and x € {c,u,l,a,w,r,d,©}.
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Assumptions about the Economic Environment

Assumption 5. The household is infinitesimal.

Assumption 6. The household is representative.

Assumption 7. The model has a nonstochastic steady state,
Xt = Xeok fork =1,2,...,and x € {c,u,l,a,w,r,d,©}.

Assumption 7. The model has a balanced growth path that can
be renormalized to a nonstochastic steady state after a suitable
change of variables.
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Compare:
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Compute:
u(c—p) = u(c) — pu'(c),
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Arrow-Pratt in a Static One-Good Model (Review)

Compare:
Eu(c+oe) vs. u(c—p)

Compute:
u(c—p) = u(c) — pu'(c),

’
Eu(c+ 0g) ~ u(c) + éu”(c)a?
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Arrow-Pratt in a Static One-Good Model (Review)

Compare:
Eu(c+oe) vs. u(c—p)

Compute:
u(c—p) = u(c) — pu'(c),

’
Eu(c+o0e) ~ u(c) + éu’/(c)oz.

—u"(c) o2
u(c) 2°

,LL =
Coefficient of absolute risk aversion is defined to be:

fm2u(0))o* = S
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Arrow-Pratt in a Dynamic Model

Consider a one-shot gamble in period t:
at11 2(1 +I’1)at+Wt/t+dt—Ct+U€f+1, (*)

Note we cannot easily consider gambles over:
@ a; (state variable, already known at )
@ ¢; (choice variable)

Note (x) is equivalent to gamble over asset returns:
ai1 = (1 +n+ U§r+1)at + Wils + dy — ¢

or income:

aiy1 = (1 + r;)at + Wl + (dt + O”c‘t+1) — Ct,
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Consider a one-shot gamble in period t:
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Risk Aversion
00®000000

Arrow-Pratt in a Dynamic Model
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Arrow-Pratt in a Dynamic Model

Consider a one-shot gamble in period t:
ai1 = (1 + r,)at + Wil + dy — ¢ + OEt41,
VS.

ary1 = (1 +r)ar+ wil + di — ¢t — p.

Welfare loss from pu:
BEV1(ari1, ly1: Otet) -

Loss from o

o2

BENV11(81, li1iOt) 5
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Coefficient of Absolute Risk Aversion

Definition 1. The household’s coefficient of absolute risk aversion
at (as, Ir; ©;) is given by R®(a, I; ©¢) = lim,_,0 2u(c) /0.
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Coefficient of Absolute Risk Aversion

Definition 1. The household’s coefficient of absolute risk aversion
at (as, Ir; ©;) is given by R®(a, I; ©¢) = lim,_,0 2u(c) /0.

Proposition 1. The household’s coefficient of absolute risk
aversion at (ay, Iy; ©¢) is well-defined and satisfies

—EVii(ai 4, i1 ©t41)

EiVi(ay ¢, /i1 ©ts1)

Ra(afa lt; @t) =
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Definition 1. The household’s coefficient of absolute risk aversion
at (as, Ir; ©;) is given by R®(a, I; ©¢) = lim,_,0 2u(c) /0.

Proposition 1. The household’s coefficient of absolute risk
aversion at (ay, Iy; ©¢) is well-defined and satisfies

—EVii(ai 4, i1 ©t41)
EtVi(aj 4, ffy1:Ote1)

Ra(afa lt; @t) =

Folk wisdom: Constantinides (1990), Farmer (1990),
Campbell-Cochrane (1999), Boldrin-Christiano-Fisher (1997,
2001), Flavin-Nakagawa (2008)
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Coefficient of Absolute Risk Aversion

Definition 1. The household’s coefficient of absolute risk aversion
at (as, Ir; ©;) is given by R®(a, I; ©¢) = lim,_,0 2u(c) /0.

Proposition 1. The household’s coefficient of absolute risk
aversion at (a, It; ©¢) is well-defined and satisfies
—EiVia(ag, 4, If 1 ©t1)

EiVi(ay ¢, /i1 ©te1)

Ra(afa lt; @f) =

Evaluated at the nonstochastic steady state, this simplifies to:
—V11 (a, [ @)

Vi(a, l;©)
Folk wisdom: Constantinides (1990), Farmer (1990),

Campbell-Cochrane (1999), Boldrin-Christiano-Fisher (1997,
2001), Flavin-Nakagawa (2008)

R3(a,l;©) =
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Solve for vy and V4

Household preferences:

£S5 U(e) — V(i + u2)]
T=t

Benveniste-Scheinkman:

\ (at, Iy: G)t) = (1 + rt) U,(C;k) (*)
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Solve for vy and V4

Household preferences:
E; Z/BT# [U(CT) - V(/T + UT)]
T=t
Benveniste-Scheinkman:

V1 (at, /t; G)t) = (1 + rt) U,(C;k) (*)

Differentiate (x) to get:

oc;
Vit(an, b ©) = (1 + n)U"(cf) =2

0a; ’
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Solve for dc; /0ay

Consumption Euler equation:

U'(ct) = BE(1 + 1) U'(ch4),
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Solve for dc; /0ay

Consumption Euler equation:
U'(er) = BE(1+ i) U'(ciy),
implies, at steady state:

oc; t&c* _ tac;;k
0ay 0a; 0ay ’
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Solve for dc; /0ay

Consumption Euler equation:
U'(c;) = BE(1 + 1) U'(ctia),

implies, at steady state:

oct 9C 41 o
= E = F =
0ay t 0a; 0ay ’ K 1,27

Household’s budget constraint, no-Ponzi condition imply:

e 1 ocs olF
E t+k . H-k:| _ 1 r.
kZ:o (1+r)k t[ oay v 0ay +
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Solve for dl, , /Oay

Labor search Euler equation:

V,(lt + U;‘) _ 1 (A 1 1% *
NG 5Et[Wt+1 U(ct1) = Vil +uriq)
V(g +Ufse)

09 e
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Solve for dlf, . /Oay

Labor search Euler equation:

V(h + uf) " .
oy = PE[MaUlei) - Vi)
+(1—s) V(4 U7y 4)
f(©11)
and transition equation

IT-H = (1 - S)/t + f(@t)ut
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Solve for dl, , /Oay

Labor search Euler equation:

V(I + ut » " N
Vi rup) - _ 5Et[Wt+1 U'(ciiq) — V(I +uisg)

f(©1)
V/(I*  +uf
f(©11)
and transition equation
IT-H = (1 — S)/t+ f(@t)ut
imply, at steady state:
olf I+u f(©) kq OCf
E T+k:717 1-(1—_s_f t‘
Day L ¢ stRey 1m0 -s—fO)] 5,

where v = —cU"(c)/U'(c), x = (I + u)V"(I+ u)/V'(I + u)
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Solve for dc; /0ay

Household’s budget constraint, no-Ponzi condition:
S [0, Ol
(1 +nk " oa day

] =1+4r,
k=0
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Solve for dc; /0ay

Household’s budget constraint, no-Ponzi condition:
> 1 ocy olf
E t+k _ t+k -1
k20(1+r)k t[ dar " oay r
Consumption Euler equation:
oct _ Ef@c;:r1 _ Etac;;k 7
0ay 0ay 0a;

k=1,2

gy ey
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Solve for dc; /0ay

Household’s budget constraint, no-Ponzi condition:

> 1 ocy olf
E t+k t+k -1
k20(1+r)k t[ dar " oay r

Consumption Euler equation:
oci _ E80?+1 _ E('?C;Zrk

= = k=1,2,...
831‘ t 881 t 8&1 ) ) & )
Labor Euler equation:
olf I+u f(©) k1 OCf
Ettk - 71T B 4 (s f et &
T oa; X € s+f(©) [ -(1-s-f©)] dar’
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Solve for dc; /0ay

Household’s budget constraint, no-Ponzi condition:

> 1 ocy olf
E t+k t+k -1
k20(1+r)k t[ dar " oay r

Consumption Euler equation:
oci _ E80?+1 _ E('?C;Zrk

= = k=1,2,...
831‘ t 881 t 8&1 ) ) & )
Labor Euler equation:
olf I+u f(©) k1 OCf
Ettk - 71T B 4 (s f et &
T oa; X € s+f(©) [ -(1-s-f©)] dar’

Solution is a “modified Golden Rule”:
ocf r
da; /
t Tew? +u f(©)
X € r+s+f(9)
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Vi(a, l;0) =1 +r)U(c),
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Solve for Coefficient of Absolute Risk Aversion

Vi(a, l;0) =1 +r)U(c),

£'3
oc;

Vis(a.l:6) = (1+0U'(0) 50
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Solve for Coefficient of Absolute Risk Aversion

Vi(a, l;0) =1 +r)U(c),

acy
\% l:60) = "(c) —L
1(al0) = (1+rU'(c) 9a;’
acf r
oar /
t 1+W1 +u f(©)
X € r+s+f(©)




Risk Aversion
00000000@

Solve for Coefficient of Absolute Risk Aversion

Vi(a, l;0) =1 +r)U(c),

oct
. _ " Yt
Vii(a, ;0) = (1+r)U"(c) 2’
acf r
oar /
t Tew? +u f(©)
X € r+s+f(©)

Proposition 2. Given Assumptions 1—-7, the household’s
coefficient of absolute risk aversion, R?(a, I; ©;), evaluated at
steady state, satisfies

_ U//(C)

R3(a,l;©) = U(c)

,
I+u  f(O)
C

Y
Wi
Wy r+s+f(0)
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Relative Risk Aversion

Compare: ar 1 =1+ rn)ar+ wili + di — ¢t + 0 A1
VvS.

a1 = (1+ ry)ar + wely + de — ¢t — pAs.
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Relative Risk Aversion

Compare: ar 1 =1+ rn)ar+ wili + di — ¢t + 0 A1
VS.
a1 = (1+ ry)ar + wely + de — ¢t — pAs.
Definition 2. The households’ coefficient of relative risk aversion,

RC(at, It; ©1) = AtR3(at, I; ©+), where A; denotes the household’s
financial assets plus present discounted value of labor income.

At steady state, A= c/r, and

—U"(c) c
U'(c) yl+u  f(©)
Tw X € r+s+f(9)

R°(a;©) =
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Numerical Example

Household period utility function:

0277
11—

(/t+ Ut)1+x

1+ x
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Numerical Example

Household period utility function:

C;i’y _ (/1+Ut)1+x
1—7 X0 +x

Economy is a simple RBC model with labor market frictions:
@ Competitive firms,
@ Cobb-Douglas production functions, y; = Ztkt1 s
@ AR(1) technology, log Z1 1 = pzlog Z; + ¢
@ Capital accumulation, kivr =(1 =0k + yi — ¢t
@ Labor market frictions, leer =0 =8+ hy
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Numerical Example

Labor market search:
@ Cobb-Douglas matching function, h; = pu] v
@ Wage set by Nash bargaining with equal weights
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Labor market search:
@ Cobb-Douglas matching function, h; = pu] v
@ Wage set by Nash bargaining with equal weights
Equity security:
@ Equity is a consumption claim
@ Equity premium is expected excess return,

Ei(Cti1 + Pr+1) (1

f
+r,
%3 )

Yt =
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Numerical Example

Labor market search:
@ Cobb-Douglas matching function, h; = pu] v
@ Wage set by Nash bargaining with equal weights
Equity security:
@ Equity is a consumption claim
@ Equity premium is expected excess return,

Ei(Cti1 + Pr+1) (1

f
+r,
%3 )

Pt =
Baseline calibration:
@ Production: o =0.7,6 =.0028, p, = 0.98, 0. = .005
@ Matching: s=.02,7=0.5,v/u=0.6, f(©) =0.28
@ Preferences: [ =.996,~ =200, y =200,/+u=0.3
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Figure 1: Risk Aversion and Equity Premium vs. x
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Figure 2: Risk Aversion and Equity Premium vs. ~
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Figure 3: Risk Aversion and Equity Premium vs. f(©)
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parameters s, 3, v, and x, R°(a, I; ©) is decreasing in |/ u.
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Risk Aversion Is Higher in Recessions

Proposition 3. Given Assumptions 1-8 and fixed values for the
parameters s, 3, v, and x, R°(a, I; ©) is decreasing in |/ u.

Proof:

—U"(c) c
Uc) Yi+u (0
X ¢ r+s+f£(®©)

R(a,l;©) =
14+ w

Using s/ = f(©)u,

—U"(c) c
U'(c) 1.7 wl s(1+1/u)
tYc r+s(1+1/u)

R°(a,l;©) =
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Risk Aversion Higher in More Frictional Labor Markets

Proposition 4. Let fy,f, : Qo — [0, 1]. Given Assumptions 1-8 and
fixed values for the parameters s, 3, v, and x, let (ay, l1; ©1) and
(a2, b; ©2) denote corresponding steady-state values of (a;, I+; ©¢).
If f1 (@1) < f2(@2), then R$(a1 e @1) > ch(ag, b; @2)
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Risk Aversion Higher in More Frictional Labor Markets

Proposition 4. Let fy,f, : Qo — [0, 1]. Given Assumptions 1-8 and
fixed values for the parameters s, 3, v, and x, let (ay, l1; ©1) and
(a2, b; ©2) denote corresponding steady-state values of (a;, I+; ©¢).
If f1 (@1) < f2(@2), then R$(a1 e @1) > ch(ag, b; @2)

Proof:
—-U"(c) c
U'(c) v wl s+ f(O©)
1+ — ————
X ¢ r+s+1£(0)

R(a,l;©) =

is decreasing in f(©).
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Two types of households:
@ Measure 1 of type 1 households
@ Measure 0 ot type 2 households
@ Type 1 households are more employable: f(©) > £(©)
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Risk Aversion Higher for Less Employable Households

Two types of households:
@ Measure 1 of type 1 households
@ Measure 0 ot type 2 households
@ Type 1 households are more employable: f(©) > £(©)

Then Proposition 4 implies RS(ap, b; ©) > R{(a1, h; ©).
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Table 1: International Comparison

percentage of

percentage of

share of house-

households households hold portfolios
owning owning risky in currency

s f(©) equities financial assets and deposits
United States .019 .282 48.9 49.2 12.4
United Kingdom .009 .056 31.5 324 26.0
Germany .006 .035 18.9 251 33.9
France .007 .033 - - 29.1
Spain .012 .020 - - 38.1
Italy .004 .013 18.9 221 27.9
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Table 2: International Comparison

Relative Risk Aversion R°
vy=2 =5 y=10~v=20

s f(0) 23 x=15x=05x=25x=10

Theoretical labor market benchmarks:

perfect rigidity 0 0 0 2 5 10 20
near-perfect flexibility 1 1 998 086 046 2.00 6.68
International comparison, r = .004:

United States .019 282 987 0.8 046 202 6.73
United Kingdom .009 .056 942 089 048 210 6.93
Germany .006 .035 .911 090 049 215 7.09
France .007 .033 909 090 050 216 7.10
Spain .012 020 .889 092 0.51 220 7.20

Italy .004 013 810 096 055 236 7.64
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Table 2: International Comparison

Relative Risk Aversion R°
vy=2 =5 y=10~v=20

s f(0) 23 x=15x=05x=25x=10

Theoretical labor market benchmarks:

perfect rigidity 0 0 0 2 5 10 20
near-perfect flexibility 1 1 998 086 046 2.00 6.68
International comparison, r = .0083:
United States .019 282 973 0.87 047 204 6.79
United Kingdom .009 .056 .887 0.92 0.51 220 7.21
Germany .006 .035 832 095 054 231 7.51
France .007 .033 .828 095 054 232 753
Spain .012 .020 .794 097 056 240 7.73

Iltaly .004 .013 672 1.05 065 271 8.3
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Table 2: International Comparison

Relative Risk Aversion R°
vy=2 =5 y=10~v=20

s f(0) 23 x=15x=05x=25x=10

Theoretical labor market benchmarks:

perfect rigidity 0 0 0 2 5 10 20
near-perfect flexibility 1 1 998 086 046 2.00 6.68
International comparison, r = .0167:

United States .019 282 947 088 048 209 6.91
United Kingdom .009 .056 .796 097 056 239 7.72
Germany .006 .035 .711 1.03 062 260 8.26
France .007 .033 .705 1.03 062 262 8.30
Spain .012 .020 657 1.07 066 276 8.64

Iltaly .004 .013 504 120 083 3.31 9.96
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Table 3: Cyclical Variation in Risk Aversion

s+f(©)

Relative Risk Aversion R°
y=2 =5 y=10~y=20

s f(©) ,+s+f(e)X*1-5X:0-5X:2~5X:10
r =.004:
United States, expansion .017 .35 .989 0.86 0.46 2.02 6.71
United States, recession .022 .20 .982 0.87 0.46 203 6.75
r = .0083:
United States, expansion .017 .35 978 087 046 204 6.77
United States, recession .022 .20 .964 0.88 0.47 2.06 6.83
r=.0167:
United States, expansion .017 .35 956 088 047 207 6.87
United States, recession .022 .20 .930 0.89 0.49 212 6.99
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Conclusions

General conclusions:
@ A flexible labor margin affects risk aversion
@ Risk premia are closely related to risk aversion

Implications of labor market frictions:
@ Risk aversion is higher in recessions
@ Risk aversion is higher in more frictional labor markets
@ Risk aversion is higher for households that are less employable

Quantitative findings:
@ Low discount rate = effects of labor market frictions are small
@ Risk aversion formulas in Swanson (2012) a good approximation

@ Quantitative effects of frictions can be substantial if discount rate
is high (frictions are more costly)
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