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This particular question has been widely discussed in
the literature on individual attitudes toward uncertainty.
Perhaps the most significant aspect of the discussion has
been the lack of controversy regarding what wealth-risk aversion
relationship is reasonable. Both formal and casual empiricism
have been advanced to substantiate the view that an individual's
propensity to engage in risky ventures is positively related
to his wealth. Stated differently, it is generally believed
that the dollar value of insurance against any specific risk
increases as asset holdings are reduced.

The following assumption on the individual‘'s utility
function is both necessary and sufficient to ensure that the
price he is willing to pay to completely insure himself
against all subsequent uncertain prospects will decline as

his current assets increase.7

"
Assumption 7) 3'(c) is a strictly decreasing function of

¢ on [0,®) . (The reader should note that this assumption

is simply the Pratt-Arrow concept of decreasing absolute

risk aversion applied to the single period utility indicators.)
The next lemma is a natural and important consequence

of the assumed attitudes toward risks. The result merely

observes that as the individual's asset holdings decline

(increase) he will find at least as many (no more) job offers

acceptable as when he possessed more (less) wealth.
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lemma 19) Y*(¢) is a monotonic non-decreasing function.
T shall strengthen this result to read "monotonic increasing"
below (see the proof of Theorem 1 ). ILemmal9 is, however,

an essential element in the proof of that stronger result.

Proof: Define N(A(t)) implictly by the equality,

Yt,
5., yAELY(E) = B ((A(6)w, L(A(L))) .

I have shown as Theorem 1 of [ ] that Assumption 7 implies

Y, N( o) is a strictly increasing function of A(t) for any
2

finite N . Since,

*
Sg,n 7 SEe 9 By = By s

uniformly as N - = , Yt N - Y* and Y* 18, therefore,
2
non-decreasing//

Several propertiés of the u, functions have been shown

i
to carry over to the Et,* function. For instance, Et, *

i8 continuous, increasing and concave as a result of the
assumption that each u,, i=0, 1, ..., 18 continuous, increasing
and concave. The next lemma asserts that decreasing absolute
risk aversion 1s likewise carried over from the ui's to

the Et,*" .

_E" *(x)
Lemma 20) —-E-%‘-;-G-)- is a strictly decreasing function of x

on (0,=) .
I have chosen to place the proof of this lemma in an appendix
primarily because of its length. Also, the result's importance

extends beyond the present work, and restating and proving
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it in an appendix serves to make it more accessible to those
not interested iﬁ Job search.

The preceding analysis provides a foundation for the.
investigation of two dynamic aspects of an individual's search
strategy in a stationary setting. The first of these pertains
to the pattern of accumulation or decumulation of assets
associated with an optihal search strategy. The second dynamic
aspect to be considered is the shape of the time path of
reservation incomes implied by an optimal sequence of con~-
sumption and savings decisions.

The next lemma indicates that the unemployed labor force
participant's bank balance will be drawn down over the course

of his Job search.

Lemma 21) If A(t) >B and (c*(t),A*(t+l)) s M"t"(l-\—(t),v(t))
then A(t) > A*(t+l) .

The proof of this result relies heavily on the assumption
that the product of the psychological discount rate, B ,

and the market interest rate, r , is less than one. Despite
this rather simple underlying motivation for the lemma, the
proof is quite lengthy and I have chosen to place it in an
appendix (see Appendix 2).

The following theorem culminates our discussion of an
6ptimal search strategy under stationarity restrictions. As
time passes the theorem asserts that the acceptance or
reservation income falls. This declining reservation income

results purely from the dynamic process of asset depletion.
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Theorem 1) If an individual is currently unemployed with
asset holdings A(t) > B , then his reservation income in
the preceding period was greater than it is in the current
period. If A(t) = B then the reservation income in the
preceding period was at least as large as it is in the current

period, and it will remain constant in all subsequent periods.

Proof: From the definition of Y*(e.) we may write for any
A(t) 2B ;

st (&) =8%u(clt)) + [E . ,(A&+1)+(v))dc(v)

t,* t+1,%*

G (A(6+1),Y(¢))

+ 6(W(6)-GEA(+1),¥(8)))E, ; A(E+1) 4> (A(t41)))

where (c(t),A(t+1)) ¢ Mr(A(t),v(t)) .
Also,

5 (ATt)) = B, L (ATt) + »x(&T2)))

Next, observe that the following expression may be obtained

from the definition of Et »
2

By o(x) = max - plulc(t)) + B, L(A(t+1))

c(t),A(t+1) H,*

subject to c(t) 20 and 0 A(t+l) = [x-pe(t)](1+r) .

Since E, »(*) and u(e) are strictly concave, the maxi-
2

mizing c(t) and A(t+l) are non-decreasing functions of X .
Let cl(t),Al(t+1) be the maximizers for x> = A(t)+Y*(A(t)) ,
and let c2(t) , 22 (t+1) be the maximizers for

K = A(t)+y*(A(t)) +d , d >0 . As noted, ca(t)-cl(t)=Ac >0

and AS(t+1)-Al(t+1) = 44 >0 .
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Finally, lemma 19 states that Y*(e) is non-decreasing,

hence for a8 >0

s§’*(K'('t)+d) > abu(clt)+ac) + (A(t+1)+0A+Y(v))ac(v)

r\
JEt+l,*
Gz (A(t+1),¥(¢))

+ 6(u(e)-O (AT6+1),¥ (6)))E, ), (A(6+1)+aasr*(A(t41))

M
I have demonstrated in Theorem 1 of [4] that —::—-(,(—z-;- and
By, x (%)
4= sgtrictly decreasing in c¢ and x respectively
B, (X)

guarantees that the right-hand side of this inequality is
strictly greater than

8% (% () + B,y W(F(441)) = B, ,(&T)+1+(AT))4a) -

Eia,*

Since Et,*(.) is strictly increasing,
E,, «B(t) + v(A(8))+a) < sp ,(A(6)+)

implies

T*(A(t)+a) > y*(a(t))
for any A(t) >B and 4 >0 .
By Lemma 21 and the definition of B , A(t) > B if and
only if A(t-1) > A(t) . Therefore, Y*(A(t)) < Y*(A(t-1))
when A(t) >B, Y*(A(t)) < Y*(A(t-1)) when A(t) =B and,

of course, Y*(A(t)) = Y*(A(t+1)) if A(t) =B//
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Appendix I: Proof of Lemma 20.

Lemma 20)

_E{; *(x)
—E—,"—-GJ is a strictly decreasing function of x on (0,®) .
t,*
Proof: I consider the cases when u'(0) < ® and when

u'(d) = +» geparately.

Case I: u'(0) <=,

Recall that

Et:*(X) = (:a).x i—-};'b Biu(c(i)) |
c(t)y...

®
c(i
subject to ¢(i) >0, i=t, ..., and 1 -L(-l-:h-sx .

Necessary conditions for this maximum are simply:

1. Bhr(et)) = (14r) %lur(c(1))
| for any 1 >t such that c(i) >0, and
2. ghur(e(t)) 3 (1) Pptur(e(a))
+ forany 1>t such that c¢(i) =0 .
If u'(0) is finite, R5 ensures that for any X< there
exists an n(x) < = such that c (i) =0, 1 >n(x)

where (c’'(t),c’(t+1),...) 1is the unique maximizer for

E, *'(;:-) . Also, since u is strictly concave, n(x) 1is
2
‘non-decreasing in x . Therefore, on any interval [O,M] ,
xS M<K o=
(x) 2 lagect))
E, ,(x) = max u(e(l
i&
v c(t)ye.seln(m)) =
subject to c(i) 30, i=t, ..., n(M) and
n(M) o (1) '

b L <x -
1= () pyi-t
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Neave ([9] lemma 1, page 46) has shown that if E, «
’ J
has this interpretation then Assumption 7 implies

‘E.: *(x)
W is strictly decreasing on [0,M] . Since M is
t,*

an arbitrary finite number the proof is complete for Case I.

Case II: u'(0) = += .

Necessary conditions for a maximum in this case are:

sur(e(t)) = (m)PBlur(e(r))  1=te, ... .
For any x > O there is a unique vector, (c(t),c(t+l),...) ,
which satisfies these conditions as well as the budget con-

straint,

* ope(d)  _ .
1% ()it

We may define the functions £:R'¥ = 'Y, i=1, 2, ...

by
w(e(t)) = (o)t wr (g (e(e))) -
~From this definition it iz immediate that
(gl (e(8))) = (m)pur (£ (e (¢)))
and hence
£ et)) = £+ £ict))
where fl and f are synonymous.

The function f has two important properties. First,
0<f(x)<x forall x>0 since B(l+r) <1 . Second,
1> f£'(x) >0 . We obtain this second property by the fol-
lowing three steps.

Step 1: u'(e) = (1+r)aﬁ'(f(¢)) for all ¢ >0
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implies u"(c) = (L+r)Bu"(£(c))f'(c) .

=B(+r)u'(flc))
Step 2: 1+rju'{f(c =1

-u'(e)

hence -u"(c)
/"-

u'(c)/ = f£'(c) .

¥
Step 3: f(c) < c and —37%8- is decreasing and
positive implying 1 > £'(c) >0 Q.E.D.

Next define the partial sum

n i
pf (e(t))
g,(e(t)) = pe(t) + f(l‘;)i .
\ £ (et £1(" e (8))). . .27 (e(t))
ayle(®) = p + LT ¢ o o PO et

that

<P —_—T
<p+ + ce0 +
l4r ( )n

gince f'(c) <1 for ¢ >0 . This implies {gt"(c(t))}
converges uniformly for c(t) >0 (see Rudin (1], p. 134),
and that {gn} converges to a function g on (0,®)

with

g'(c(t)) = 1im gl'l(c(t)) for c(t) >0
e

(see Rudin p. 140)..

‘By our necessary conditions and budget equation we observe

glc(t))-x=0

for the optimal feasible value of c(t) . Since g 1s increasing

and differentiable this equation yields the optimal c(t) as

an implicit differentiable function of x , ct(x) » with
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. _1
et = g, (x)

Now observe that

ar'™ (e (x)) cf(x)
dct(x) (1_”)14'.

n

lim ,E Bi(lﬂ)i'tu'(fi't(ct(X)))
n-+o , .

nN—+x

noart e, ()
a,u'(ct(x))C£(x) [lim ig‘t dct(x) z;;-)—{:{]

= u'(e, (x))ef (x) g'(c (x)) = u'(e,(x)) -

Since the convergence is uniform and since

n
Bp,w() = 1n Z, 8%a(r (e, ()

we have Et'_"*(x) = u'(ct(x)) . By parallel arguments we obtain

E;;,*(x) = u"(ct(X)) e (x)

- B(L4r)u"(cy (x))£* (e, (x))e) (x o
+r

Thus we obtain

'E.g'*(x) _ -u"(ct(x)) cﬂx)
By w(x) ~ u'(c, (x)) |
-u"(£(c, (x))) £'(c, (x)) ci(x)
- u' (£(e, (x))) (1+4r)

" (£1% (e, (x)))

' (£ (e, (x)))

Finally, notice that

is decreasing for all i =¢, t+l, ... and for at least one

i=t, t+1, ... :
' et e () ()




is decreasing since

= e () eglx)
1=1& (x) it
i dey (x (1+r)

'E.'b' %* (x)
Therefore, ,;,/f”” is decreasing for Case II and
El »(x)

the proof is complete//

34
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Appendix 2: Proof of Lemma 21.

Lemma 21) If A(t) > B and (c*(t),A*(t+1)):M:(Ht),v(t))

then A(t) > A*(t+l) .

Proof: Recall that Rl through R6 imply that S, N(A(t),Y(t))
)
is constant on WY(0)x...x4(t-1) . We may thus define the
1

1
% .
function St,N' R - R by,

st ((A(B)) =5, L(A(6),¥(8)) -

1 - Rl the difference

Also, for any function f: R
f(x+d) - £(x)
shall be expreésed simply as
Af(x;d) .
Employing this new notation the first step of the proof
is verification of the assertion that

(1) a5y 4(A(t);) < o, ,(A(t)-B;a)

for any A(t) > B and 4 >0 . We begin by advancing the follow-
ing induction hypothesis.

IH(N): Aszg,N(A(t);d) g AEt,N(A(t)-B;d)

for any A(t) >B and 4 >0 .
Now let |

zt’N(x) 8U(£) ma.x[Et,N(xw(v)),sg,N(x)]dc(v)

Since E, N(.l\.('l;)+Y(y')) = s} N(A(t)) implies AS,: N(A.('l'.);d) >
’ b4 14

AEt,N(A(t)‘i-Y(y');d) (see the proof of lLemma 19) and since

Et,N is strictly concave,

(2) 02, o(A(t);a) < 85y L(A(t);4)



for all A(t) >B and 4 >0 .

Notice that

L * t-1
L ma WD) = 8p, yRD) = e ey )

+ 2, L(A®))

subject to: c(t-1) >0 and

B< A(t) = [A(t-1)+b-g-pc(t-1)](1+r) ,

and
A t-1
32, na(A-1)B) =B L(A(t-1)-B) = ) (e (t-1))

+ Et,N(A(t)-B)

subject to: c(t-1) >0 and

B A(t) = [A(t-1)+b-8-pc(t-1)1(14r) .
Thus, IH(N+l1) i.e. AEt’N+l(A(t)-B;d) > Asg’Nﬂ(A(t),-a)

for any A(t) >B and d >0, is equivalent to the statement

that AE, , o

A(t-1) >B and a>0 .

(A(t-1)-B;d) > Asg_l,N(A(t-l);d) for any

For any A 2B and 4 >0 there exist four consumption-
asset pairs, (ci,Ai) i=1,2, 3, 4, which satisfy the

following six conditions:

o) 8% N(eh) +2, (M) =8y @),

b) Bt'lu c2) +E, N(AQ-B) =E (A-B) ,
»

t"l,N

i

¢) ¢ 20 and BsAi = [K-lb-s-pci](l-o-r) y 1i=1, 2,

t-1.,.3 3 _ -
d) B Tu(ce”) + Zt’N(A ) = s:_l’N(A«i) .

36
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e) 5t-lu(ch) + Et,N(A"‘-B) =E, (A+3-B) , and

‘l,N

f) ci >0 and B at = [K+d+b-s-pci](1+r), i=3, 4.
I shall partion the proof of IH(N+l) by the two mutually

3 2 3 2

exclusive possibilities, A~ > A and AT < A",

Cage I: A

Since (cl,Al) is clearly a maximizing pair

ah

85 Lru(eD)-u(c?)] > Zt’N(AE)-Zt’N

Also, by (2) and the assumption that A3 >,A2 .

3 2 3 2
zt,N(A )-Zt,N(A ) £ Et,N(A -B) - Et,N(A -B) .
Therefore since

t-1_, 3 " a3 = ,
B” Tu(e”) + Et,N(A -B) £ E, (A+4-B) ;

'l,N

AE

T n. t-1 ., 3 3 t-1 2 2
t_l,N(A-B,d) > "ufe )+Et,N(A -B)-B" Tu(e )—Et’N(A -B)

= 8" u(e®)-u(ch ruleh)-u(e®) 145, (a%-8)-E, \(4%-8)

> 8°  u(e)-u(eh) g, (05)-z, a4z, L @00)-z, ()

(A;3) .

- 96
85¢ 1, N

Cage II: A3<A2 .

First let ¢ = A3-A1 « . One may easily prove that since
u(*) 1is strictly concave, d >0 and (cl,Al) , (c3,A3)
are maximizers, ¢ >0 . Of course we have

1 ¢
“p(1+r)

- t-1 1
L 3 *
st-l,N(A) >B" Mule ) + St,N(A 4 )
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or equivalently,

(3) 8% Muleh)-ule-ZTy)) 257 p(abe)

Notice that AS < A° implies A2-AL >a%-aY or

1

p(l+r)(c1-c2) >Se 2 cr - ¢ ) >0.

(14r
We now require a second partitioning of our proof into
¢ c
the subcases of d- Ter) >0 and d-,és 0 . First, if

-‘ -
d ,4 > 0 the strict concavity of u(+) implies that

u(°2+/?l/+r)p) -u(®) 2ule )-u(cl-‘lﬂ.)p) )

and

u(c2+ %)-u(c2+ ‘l+r)p) u(c +4 /)p) u(c .

Summing these two inequalities and applying (3) we obtain,

8* Mu(Pe 9) - u(Be g )] + B8 (e L)) - u(e®)]

t].[u(c_'___ -u(c )]+AS (A :‘)

p(1+r))
Adding

2. d 2
th(A+d B)-B u(c *3 -Et’N(A -B) >0

to the previous inequality and rearranging terms yields,

Ir d-,%so, i.e. c3<cl',

8 lu(ct-u(c®- %)] > AS:’N(AIE‘)

1,1 3_4_1_¢
since (C ,A") is8 a maximizer and ¢ -p—c 1)(41') .

Subtracting 3t'1[u(c1)-u(c3)] from both sides of the preceding
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inequality, we obtain:
t-1, ,.3 3 4 -
B lu(e)-u(e™- D)1 2887, L (B;a) -

Due to the strict concavity of u and the presumed

3 2 3

inequality, A < A" (implying c“- >/¢2) )

d |

t l[u(c + 5 - u(ca)] > Ast_l,N(K;d) .

Alﬂo,
Lt + E (A -B) > 8¥"Lu( +— +E . (A%-B)
t,N .
hence
- - 2 4 2
a8, ) y@&-B38) > B85 u(e+ ) - u(e)] .
Therefore,
AE (A-B;a) > Asg_l,N(A;d)

t-1,N
in this final case and IH(N+l) is thus implied by IH(N) .
Since

5 ¢(A(t)) = B, (A(6)-B)

by definition for all A(t) > B, IH(n) 4is valid for arbitrary

n . Inthe limit as n == ,
(L) AEt,*(A(t)-B;d) osy «(A(%);4)

for all A(t) >B and 4 >0 .
(4) 1s a principle ingredient in the remainder of our

proof. Let (c’,A°) be the maximizer for

(A(t) B) = max Btu(c) + E 41, % (A-B)
C,A ’

subject to: ¢ >0 and

B A = [A(t)+b-s-pel(l+r) .
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Also let (c*,A*) be an arbitrary element of Mz(lT(.t),Y(t)) .
If c* #¢° then

(5) Bolule’)-u(e®)] > By, ,(A*-B) - By, ,(A"-B) .

The concavity of E. a1, monotonicity of Y*() and (4)
imply that if c*<¢’,

(6) By yy,w(A%-B) - By py,u(A°-B)

>/U(£) max(Ey ) W(A%4Y(v)),8%,, (A%)]aG(v)
"oy B, (A W)8E, LTG0

However, (c¥*,A*) € M:(ﬂt),v(t)) implies

(A¥+Y(v)), 8%, «(A*)]ac(v)

(1) 8%[u(c)-ule*)] < < { max(E Epy1,*

-u({) max(E t+1 »(A "'Y(V)); t41, *(A')]ag(v) .

Thus c* < ¢’ implies a contradiction hence c* >c° .
Finally, observe that ¢° 1is the first element of the

vector (c¢’(t),c’(t+1),...) which maximizes

z, 8%u(e(1))

subject to: A(t)-B >
15 (14r) 1

B(14r) < 1 implies c° > c*(t+l) if A(t) >B and in

general c®(i) > c®(i+1), 1 ==t+1, «ee . Therefore,

At) -B> T Bc—.'(")'-t-z.
i=t+1 (1+r)



and hence

pc’ >-K(t) (1 - (-1-l+;)-))+ (b-s) .
Because c* >c°,

A* < [A(t)+b-s-A(t) (1 - -(-]_—]"Ey)-bﬂ](l+r) = A(t)//

41
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FOOTNOTES

l/ The "reasonable" a.s#umption I refer to here is that risky
ventures are normal goods. Arrow defends this assumption in
[1] on the basis of casual empiricism. Also, Projector and
Weiss [11] provide data on individual allocation of savings

which is supportive of this assumption.

2/ See, for example, Sheppard and Belitsky's Job Hunt [1k4]

or Kasper's The Relation Between the Duration of Unemployment

and the Change in Asking Wage [7].

3/ Both Gronau [6] and Salop [13] employ an arbitrary deadline
to obtain a strategy with a declining aspiration level. The

only other models I have encountered which "predict" a declining
acceptance wage depend on the assumption that people consistently
overestimate the market demand for their services when they
commence the job search activity and then revise these estimates
downward as time pasges. I do not find models which are based

on such consistent naivete” appealing.

L/ KXasper [7), for example, includes age in his asking wage
equation as an independent variable. He finds that the hypothesis
that the rate of decline of asking wage is positively related

to age can be rejected at the 93% confidence level. A positive
relationship between rate of acceptance wage decline and age

is, however, predicted by a model of expected income maximizing
Job search with a finite horizon if that horizon' is associated

with age. If the horizon is not related to age what is it
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related to? Running out of funds may be the response but then
the gimple expected income maximization model is clearly not

the a.ppropriate model.

5/ I refer here to the assumptions underlying the analysis
presented in [3]. This is most easily seen by comparing the
criteria for feagibility of strategies in the present paper and
in [3].

8 1f y(3)e Eg(mﬂ),v(s))-Gg(ﬂ'ﬁ'ﬂ),v(a)) , i.e.

8y40,% B0, ((1),w () = By (ARG + Y2, (¥(@y () 5

no strictly preferred action need exist. I have adopted the
convention of assuming the individual accepts employment
whenever this situation arises. No subsequent results rely

on this assumption.

7/ This claim is substantiated in Theorem 1 of [4].
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