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Can Work Dis incent ives  Shorten the  Duration of J o b  Search? 

T h i s  study develops a framework f o r  analyzing the  impact of taxes and 

t r a n s f e r s  on the l eng th  of time a person wa i t s  to accept  a job while 

r ece iv ing  t r a n s f e r  payments. By introducing guarantees and tax r a t e s  

i n t o  a search  model we supplement the t r a d i t i o n a l  work-leisure choice 

models, which can only answer comparative s t a t i c  quest ions.  Since the 

p u b l i c  may ca re  more about shortening s p e l l s  of unemployment f o r  t r a n s f e r  

r e c i p i e n t s  than i n  increas ing  the l abor  supply of those who work, t h i s  

paper  has d i r e c t  publ ic  pol icy implicat ions.  

While the re  i s  s t i l l  controversy over the  magnitude of l abor  supply 

responses t o  changes i n  guarantees and tax  r a t e s ,  there  is  a consensus 

about  the  appropr i a t e  framework f o r  analyzing these issues--empirical 

s tud ie s  a r e  uniformly based on the  s tandard comparative s t a t i c  a n a l y s i s  

o f  a util i ty-maximizing r e c i p i e n t  choosing the opt imal  work-leisure com- 

b ina t ion .  1 

The empir ica l  dura t ion  models, made poss ib l e  by the in t roduc t ion  of 

l o n g i t u d i n a l  da t a  and su rv iva l  ( o r  hazard) models i n t o  economics, have 

n o t  shared a common t h e o r e t i c a l  base. Blau and Robins (1986) o f f e r  a 

pure ly  s t a t i s t i c a l  d e s c r i p t i o n  of a s t o c h a s t i c  process generat ing tran- 

s i t i o n s  o f f  of welfare.  P lo tn ick  (1983) descr ibes  t r a n s i t i o n s  i n  a s ta -  

t i c  work-leisure framework, while P l a n t  (1984) in t roduces  s t o c h a s t i c  

shocks i n t o  a s i m i l a r  model. Only s t u d i e s  of unemployment insurance 

(UI) have used a n  e x p l i c i t  search  framework t o  exp la in  dynamics. I w i l l  

show, however, t h a t  the  a n a l y t i c a l  conclusion they reach-- tha t higher  

b e n e f i t s  increase  search  duration--is n o t  necessa r i ly  genera l izable .  



This  paper explores  the impact of changes i n  the parameters of a 

t r a n s f e r  system on the c o s t s  and bene f i t s  of search. Rather  than 

focus ing  on a s p e c i f i c  program, I consider  a gener ic  tax- t ransfer  system 

cha rac t e r i zed  by a guarantee ( t h e  bene f i t  to someone not working) and a 

t a x  r a t e  ( t h e  r a t e  a t  which b e n e f i t s  a r e  reduced o r  taxes increased a s  

earn ings  r i s e ) .  Our a n a l y t i c a l  r e s u l t s  i n d i c a t e  t h a t  increases  i n  

guarantees  need not  increase  duration--the U I  r e s u l t  is a s p e c i a l  case of 

t h e  more genera l  formulation. I n  f a c t ,  increases  i n  guarantees  and 

inc reases  i n  tax r a t e s  may shorten dura t ion  even a s  they decrease the 

l a b o r  supply of persons s t ay ing  on the program. 

The f i r s t  s e c t i o n  of t h i s  paper introduces guarantees and tax r a t e s  

i n t o  a s tandard search model i n  which hours a r e  f ixed.  I show that 

program parameters a f f e c t  dura t ion  even when labor  supply is assumed t o  

be p e r f e c t l y  i n e l a s t i c  with r e spec t  to  guarantees and tax r a t e s .  I n  t h i s  

way I show that the impact of taxes and t r a n s f e r s  on dura t ion  is  concep- 

t u a l l y  d i s t i n c t  from t h e i r  e f f e c t  on labor  supply. The second sec t ion  

i n t e g r a t e s  the dura t ion  and labor  supply decis ions.  The th i rd  s e c t i o n  

p re sen t s  a s imula t ion  of the e f f e c t  of changes in  guarantees  and tax 

r a t e s  on AFDC durat ion,  and the f i n a l  s ec t ion  summarizes the f indings.  

Before delving i n t o  the formal model it is usefu l  to  give an 

i n t u i t i v e  explanat ion of how taxes and t r a n s f e r s  can a f f e c t  durat ion.  I n  

t h e  comparative s t a t i c  framework changes i n  program parameters can end 

s p e l l s  of unemployment. However, a l a rge  amount of the turnover occurs 

dur ing  periods i n  which programs do not  change. Previous s t u d i e s  have 

had to r e l y  on unexplained s t o c h a s t i c  changes i n  earnings o r  changes i n  

o t h e r  circumstances,  such a s  remarriage or  a ch i ld  moving o u t  of the 



household, to  explain welfare duration. The a n a l y t i c a l  problem is to 

show how the l e v e l s  of guarantees and tax r a t e s  a f f e c t  the p robab i l i t y  

that r e c i p i e n t s  w i l l  leave the program through work. 

The i n s i g h t  of search  theory is t h a t  most people looking f o r  work, 

inc luding  welfare r ec ip i en t s ,  do not  face a s ing le  wage of fer .  They face 

a n  a r r ay  of jobs, some of which may y ie ld  higher  u t i l i t y  than s tay ing  on 

the  t r a n s f e r  program. I f  a r ec ip i en t  waits  long enough, he or she may be 

of fered  a job with a high enough wage, or  good enough working condit ions,  

t o  induce him or her to s top searching. This job may or  m y  not  take the 

person off the welfare program. 

The dec is ion  of whether or not  to  hold out  f o r  a b e t t e r  wage o f f e r  

depends on the bene f i t s  and cos t s  of search. I f  tax o r  t r a n s f e r  programs 

a f f e c t  the n e t  value of wage o f f e r s  or  the cos t s  of search, they w i l l  

a f  f e c t  the r e se rva t ion  wage and, hence, duration. 

FIXED HOURS 

To develop bas ic  concepts i n  t h i s  sec t ion ,  we consider  the case of a 

person with i n s t i t u t i o n a l l y  f ixed hours of work. * The assumption of 

f ixed  hours allows us temporarily to a b s t r a c t  from the impact of taxes 

and t r a n s f e r s  on labor  supply decisions. I n  t h i s  way w e  show t h a t  

guarantees and tax r a t e s  have conceptually d i s t i n c t  r o l e s  i n  comparative 

s t a t i c  and search models. 

The a n a l y s i s  i n  t h i s  s ec t ion  is divided i n t o  two par t s .  The f i r s t  

l a y s  out  our model and introduces taxes and t r a n s f e r s  i n t o  a standard 

search  model. The second der ives  the r e l a t ionsh ip  between the parameters 

of the t r a n s f e r  system, the reserva t ion  wage, and the dura t ion  of search. 



Costs and Benef i t s  of Search 

Suppose a  person f aces  a  t r a n s f e r  program with a  guarantee, G,  and a  

benef i t - reduct ion  r a t e ,  1-k (where k is the "keep ra te" ) .  The person 

must decide on the bas i s  of the of fe red  wage whether or no t  to  accept  a  

job o f f e r .  For s imp l i c i ty  we assume t h a t  one wage o f f e r  is received a t  

t h e  end of each period from a d i s t r i b u t i o n  with dens i ty  func t ion  £ ( w ) . ~  

The c o s t  of a  wage o f f e r ,  C, is paid a t  the end of the period. 

The s tandard r e s u l t  f o r  an inf in i te -hor izon  search model is t h a t  the 

r e s e r v a t i o n  wage, W*, should be s e t  to equate the discounted b e n e f i t  of 

s ea rch  wi th  the c o s t  of ~ e a r c h . ~  For a  model with no tax and t r a n s f e r  

system, the r e se rva t ion  wage is the so lu t ion  to  the i m p l i c i t  equat ion 

where r is the appropr ia te  discount  rate .5 The left-hand s i d e  of 

equat ion  (1)  gives the b e n e f i t  of search, while the right-hand s i d e  shows 

t h a t ,  i n  a  model with discounting,  the c o s t  of search includes the oppor- 

t u n i t y  c o s t  of forgoing W*, plus the out-of-pocket cos t s ,  C. 

I n  a  model with taxes and t r a n s f e r s ,  the b e n e f i t  of a  wage o f f e r  

depends on whether the wage is s u f f i c i e n t l y  high to make the person ine l -  

i g i b l e  f o r  the t r a n s f e r  program. Given f ixed hours, the wage uniquely 

determines program e l i g i b i l i t y .  Le t  the f ixed  number of hours be nor- 

malized to one, so Wb = G/(l-k) is the break-even wage--all wages below 

W b  a r e  s u f f i c i e n t l y  low to maintain e l i g i b i l i t y  i n  the t r a n s f e r  program. 

Since the t r a n s f e r  program makes the person e l i g i b l e  f o r  a  guarantee of 

G ,  bu t  taxes earnings a t  the r a t e  (1-k), the value of a  wage l e s s  than 

W b  is kW + G. 



The b e n e f i t  of search, H(W*,k,G), can be w r i t t e n  i n  two pa r t s ,  

depending on whether or  not  the wage o f f e r  is s u f f i c i e n t l y  high to  take 

the  person off the program. For W* < Wb: 

and f o r  W* > Wb: 

The marginal bene f i t  schedule i s  drawn a s  the downward-sloping sched- 

u l e  i n  Figure 1. I t  is kinked a t  the break-even wage, Wb,  s ince 

a H  
( 3 )  - = - k [I  - F(W*)]/r < 0 when W* < Wb, 

a w* 

= - [l - ~ ( W * ) l / r  < 0 when W* > Wb. 

The n e t  c o s t  of an o f fe r ,  N(W*,k,G) is equal to the out-of-pocket 

cos t s ,  C, plus forgone earnings, minus the guarantee. Since forgone 

earn ings  depend on whether or  not  the reserva t ion  wage is above the 

break-even wage, we have fo r  W* < Wb: 



Figure 1 

Relationship between Benefit of Search (HI, 
Net Costs of Search (N), probability of 
Accepting a Wage Offer,and Probability of 
Leaving the Program 

Net Costs and 
Benefits of 
Search 



and f o r  W* > Wb: 

The n e t  c o s t  of search is shown a s  the upward-sloping l i n e  i n  Figure 1. 

Note t h a t  the guarantee cancels  o u t  when W* < Wb. The i n t u i t i o n  is 

t h a t  the guarantee o f f s e t s  p a r t  of the c o s t s  of search but  a l s o  r a i s e s  

t he  opportuni ty c o s t  of search, s ince  the guarantee is received a s  long 

a s  W* < Wb. 

Equi l ibr ium is a t t a i n e d  where 

For a  person with W* < Wb, the p robab i l i t y  of r e j e c t i n g  a  job o f f e r  is 

F(W*), the p robab i l i t y  of accept ing a  job t h a t  keeps the person on the 

program through low wages is F(Wb) - F(W*), and the p robab i l i t y  of 

l eav ing  the program through work i s  [ 1  - F(Wb)]. These a r e  shown i n  the 

bottom panel of Figure 1. 

Since  the l e v e l s  of G and k  a f f e c t  the c o s t s  and bene f i t s  of search, 

t h i s  simple framework e s t a b l i s h e s  the r e l a  t ionship  between the l e v e l  of G 

and k  and the - r a t e  a t  which nonworking r e c i p i e n t s  e x i t  t h a t  s t a t e .  We 

now de r ive  the r e l a t i o n s h i p  between these program parameters and the 

r e s e r v a t i o n  wage. 

Impact of G and k  on W* 

S ince  the p robab i l i t y  of leaving the i n i t i a l  s t a t e  ( rece iv ing  a  

t r a n s f e r  and not  working) depends on the r e se rva t ion  wage, w e  der ive  an 

express ion  f o r  the impact of G and k  on W*. To ob ta in  t h i s  r e l a t i o n s h i p ,  

t ake  the t o t a l  d i f f e r e n t i a l  of both s i d e s  of equation (5), 



and rearrange terms : 

a H  a N  - - -  
aw* aw* 

This  y i e l d s  the bas ic  r e l a t ionsh ip  between changes i n  program parameters 

and changes i n  the reserva t ion  wage, which d i r e c t l y  a f f e c t s  the prob- 

a b i l i t y  of s t a r t i n g  to work. The p a r t i a l  de r iva t ives  i n  equation (7)  can 

be obtained by d i f f e r e n t i a t i n g  equations (2)  and (4) .  

Impact of Changes i n  the Guarantee 

The impact of changes i n  G, holding k constant ,  can be obtained by 

s e t t i n g  dk equal to zero i n  equation (7)  and dividing by dG: 

aw* aw* 

Evaluat ing the appropr ia te  p a r t i a l  de r iva t ives  and simplifying y i e lds  

dW* 
(9a)  - = 

[ l - F ( W b ) l / r  < O  
f o r  W* < Wb, 

dG -k{l + [l - F ( w * ) ] / ~ }  



a w* - 1 
(9b) - - > 0 f o r  W* > Wb. 

a G  1 +  [ l  -F(W*)]/r  

Theref o re ,  i nc reases  i n  the guarantee lower the r e se rva t ion  wage and 

sho r t en  the expected du ra t i on  f o r  people with W* < Wb. I nc reas ing  the 

guaran tee  has the oppos i te  e f f e c t ,  lengthening expected dura t ion ,  f o r  

people wi th  W* > Wb. 

F igu re s  2 and 3 can be used to give the i n t u i t i o n  of these r e s u l t s .  

The h igher  guarantee has no impact on cos t s  f o r  people wi th  W* < Wb-- 

r e c a l l  that the higher  guarantee raises the oppor tun i ty  c o s t  by the same 

amount that it o f f s e t s  the c o s t s  of search. The b e n e f i t  of search,  

however, dec l ines  a s  low wages, which keep the person e l i g i b l e  f o r  bene- 

f i t s ,  a r e  made more a t t r a c t i v e  by the higher  guarantee,  bu t  higher  wages 

a r e  no t  a f f ec t ed .  The r e s u l t  is a  reduct ion i n  the r e se rva t ion  wage, 

shown in  Figure 2. 

For people wi th  W* > W b  (shown i n  Figure 3) ,  the c o s t  of search  

decreases ,  s i n c e  the increase  i n  G is not  o f f s e t  by an i nc rease  i n  the 

oppor tun i ty  c o s t  of search. The bene f i t s  of search  a r e  no t  affected-- 

s i n c e  a l l  acceptab le  wages would g e t  the person off  the program, the 

l e v e l  of G does no t  a f f e c t  the bene f i t s  of search. The r e s u l t  is an 

i nc rease  i n  the r e se rva t ion  wage. 

I t  should now be c l e a r  why U I  is a  s p e c i a l  case.  Under U I  programs 

i n  most s t a t e s ,  any r e c i p i e n t  accept ing  a  job becomes i n e l i g i b l e  f o r  U I .  6 

Therefore ,  it is impossible to have W* < Wb--all accepted wage o f f e r s  

make the  person i n e l i g i b l e  f o r  U I .  The r e s u l t  is t h a t  a l l  r e c i p i e n t s  

exper ience  a  decrease i n  the cos t s  of search and no change i n  the bene- 

f i t s  of search. Hence, t h e i r  r e se rva t ion  wages i nc rease  and dura t ion  



Figure 2 

Impact of an Increase in the Guarantee 
for a Person with W < Wb 

Figure 3 

Impact of an Increase in the Guarantee 
for a Person with W > Wb 



lengthens. This i s  not  the case under most t r a n s f e r  programs, which a t  

l e a s t  phase out  bene f i t s  over some income range. 

Impact of Changes i n  the Benef i t-Reduc t i o n  Rate 

The impact of a  change i n  the benefi t -reduct ion r a t e  on the reser-  

v a t i o n  wage can be obtained s imi l a r ly ,  by s e t t i n g  dG equal to  zero i n  

equat ion (7)  and dividing by dk: 

a N  a H  - - -  
dW* a k  a k  - (10) - - . 
dk a H  a N  - - - 

aw* aw* 

The denominator i s  always negat ive (see equations 3 and 4) .  Since aN/ak 

i s  always nonnegative, the s ign  on the numerator depends on aH/ak. aH/ak 

i s  obtained from equation ( 2 ) :  

Hence, changes i n  k have no impact on the b e n e f i t  of search f o r  persons 

wi th  low enough search cos t s  to place t h e i r  reserva t ion  wages above the 

break-even. 

For persons with reserva t ion  wages below Wb, the s ign on equat ion 

(11) depends on W*. This can be seen by recognizing t h a t  aH/ak i s  

s t r i c t l y  decreasing i n  W*, s ince  



and tha t  aH/ak is pos i t ive  when W is equal to  zero and negative when W* 

equals  Wb: 

f o r  W* = 0, 

f o r  W* = Wb. 

Thus, r a i s ing  k increases the bene f i t  of search f o r  persons with reser- 

va t ion  wages near zero and decreases the bene f i t s  f o r  persons with reser-  

va t ion  wages near Wb. 

I n t u i t i v e l y ,  l e t t i n g  r e c i p i e n t s  keep a higher proportion of t h e i r  

earned income has two off s e t t i n g  e f fec t s .  The benef i t  of draws below 

the break-even increases,  s ince the proportion of the wage a person can 

keep increases. However, the bene f i t  of draws above Wb decreases--since 

the bene f i t  of draws over the break-even is the d i f ference  between the 

taxed reservat ion  wage and the untaxed draw, the bene f i t  decreases when 

the  tax is lowered. The expected benef i t  of an add i t iona l  draw is a 

weighted average of po ten t i a l  draws whose values have increased ( those 

below Wb) and those whose values have decreased ( those above Wb). The 

higher  a  person's reservat ion  wage, the higher the weight given to wages 

above Wb and, hence, the lower the benef i t s  of search. 

This  twist ing of the bene f i t  schedule and the increase i n  the c o s t  of 

search is i l l u s t r a t e d  in  Figure 4.7 The f igu re  is drawn f o r  a  person who 

has a  s u f f i c i e n t l y  high W* to experience a decrease i n  the bene f i t  of 



Figure 4 

Impact of an Increase in  the Keep Rate 



search  a s  a r e s u l t  of the inc rease  i n  k. For such a person the inc rease  

i n  k w i l l  y i e l d  a lower r e se rva t ion  wage and, hence, a s h o r t e r  dura t ion  

of search. The oppos i te  r e s u l t  could emerge f o r  people with s u f f i c i e n t l y  

low i n i t i a l  r e se rva t ion  wages. For them the increase  i n  k could r a i s e  

t h e  b e n e f i t s  of search more than the costs .  The r e s u l t  would be a higher  

r e s e r v a t i o n  wage and longer  durat ion.  

I n  summary, we have shown t h a t  changes i n  the guarantee and i n  the 

benef i t-reduc t i o n  r a t e  have impacts on dura t ion ,  even i f  they do not  

a f f e c t  the number of hours a r e c i p i e n t  would work i f  he remained on the 

program. I n  the following s e c t i o n  we allow both labor  supply and dura- 

t i o n  to  be af f e c t e d  by G and k. 

LABOR SUPPLY DECISION I N  A SEARCH MODEL 

To incorpora te  labor  supply dec is ions  we turn to a util i ty-maximizing 

model i n  which hours of work and the r e se rva t ion  wage a r e  both choice 

va r i ab l e s .  We start by developing the necessary a d d i t i o n a l  no ta t ion  and 

then proceed to der ive  dW*/dG and dW*/dk, much a s  we did in  the previous 

sec t ion .  

To focus a t t e n t i o n  on the e s s e n t i a l  elements of the argument we use a 

model with no savings and no in te r tempora l  subs ti tu t ion .  U t i l i t y ,  

U(Y,L), is a func t ion  of income, Y, and l e i s u r e ,  L (which includes a l l  

time not a l l o c a t e d  to  market production).  The t o t a l  amount of time to  be 

a l l o c a t e d  to market and nonmarket a c t i v i t y  is T. T o t a l  l abor  income is W 

mu l t ip l i ed  by h(W), where h(W) is des i red  labor  supply i f  the wage o f f e r ,  

W ,  is accepted. 



I n  a model without  taxes and t r ans fe r s ,  u t i l i t y  while searching is 

given by 

U t i l i t y  while employed f o r  one period a t  wage W is 

and the present  discounted value of t h i s  flow is Ue(W)/r. 

The Appendix shows t h a t  the optimal reserva t ion  wage is obtained by 

s e t t i n g  the b e n e f i t s  of search, 

equal  to the cos t s  of search, 

The c o s t  of search aga in  r e f l e c t s  the opportuni ty c o s t  of search, U,(W*), 

which is o f f s e t  by the u t i l i t y  obtained while searching,  US. 

A s  before,  we modify the bas ic  r e l a t i onsh ips  shown i n  equat ions (16) 

and (17) to  incorpora te  G and k. The u t i l i t y  of searching while 

r ece iv ing  the guarantee is 

The u t i l i t y  of being employed while remaining on the t r a n s f e r  program is 



where h(kW,G) ind ica t e s  t h a t  labor  supply is both a funct ion  of the ne t  

wage and the guarantee. The u t i l i t y  of being employed while off the 

program is 

Again the cos t s  and b e n e f i t s  of search depend on whether W is suf- 

f i c i e n t l y  low to  keep the person e l i g i b l e  f o r  t r a n s f e r s  a t  the reser-  

v a t i o n  wage. Since hours a r e  now var iab le ,  we can no longer use a s i n g l e  

break-even wage to  d is  t i ngu i sh  be tween t r a n s f e r  r e c i p i e n t s  and non- 

r ec ip i en t s .  I n  i t s  place w e  introduce the e x i t  wage, Wx(G,k), which is 

defined a s  the wage which would make the person i n d i f f e r e n t  to  being on 

o r  off the program. I t  is the so lu t ion  to the i m p l i c i t  equation 

The e x i t  wage plays the same r o l e  i n  the util i ty-maximizing model a s  the 

break-even wage plays i n  the model with f ixed hours. I t  can be shown 

t h a t  

and 

Therefore, increases  i n  k or  i n  G w i l l  increase  the wage a t  which a per- 

son would choose not  to p a r t i c i p a t e  i n  the program. This  is symmetrical 



t o  the mechanical r e l a t i o n s h i p  between Wb, k, and G i n  the fixed-hours 

model. 

The expected b e n e f i t  of search can be w r i t t e n  i n  two par t s .  For 

W* < wx: 

and f o r  W* > Wx, 

S ince  the opportuni ty c o s t  of search depends on the u t i l i t y  of income 

received i f  W* is accepted, G and k a l s o  a f f e c t  the c o s t s  of search. 

Thus, f o r  W* < WX the c o s t  of search  is 

and f o r  W* > Wx, 

With t h i s  no ta t ion  w e  der ive  the impact of k and G on W* by d i f fe ren-  

t i a  t i ng  equat ions (23) and (24). L e t t i n g  ~U(W*) / a Y  and a U(W) / a Y  i n d i c a t e  

the  m r g i n a l  u t i l i t y  of income, evaluated a t  W* and W r e spec t ive ly ,  we 

have8 



- a u(w*) 
W* h(kW*,G) [ l  - F(wx) I }  / r  f o r  W* < W,, 

a Y 

= 0 f o r  W* > WX. 

Again, changes i n  the keep r a t e  t w i s t  the b e n e f i t  schedule. the 

change from an  income-maximizing model to a util i ty-maximizing model 

complicates  but does not change the in t e rp re t a t ion .  Comparing the f i r s t  

bracketed t e r m  i n  equat ion (25) with the corresponding t e r m  i n  equat ion 

(11) shows t h a t  ( f o r  wages below Wx), the impact on the bene f i t s  of 

s ea rch  no longer  depends on the d i f f e r ence  between W* and W, but r a t h e r  

on the d i f f e r ence  i n  u t i l i t i e s  of the earnings generated by each of these 

wages. Likewise, the second t e r m  is replaced by an expression f o r  the 

marginal value of the earnings generated by W*. By an argument s i m i l a r  

t o  t h a t  used i n  the previous sec t ion ,  it  is s t ra ight forward  to show t h a t  

t h e  r e s u l t  of increas ing  k is to tw i s t  the b e n e f i t  schedule, r a i s i n g  the 

b e n e f i t s  f o r  persons with low W*'S and lowering the bene f i t s  f o r  those 

wi th  high values. 

The impact of G on the bene f i t s  of search is a l s o  a l t e r e d ,  but  not  

i n  a fundamental way, by going from an income- to  a util i ty-maximizing 

mode 1. 



- au(w*) 
tl - ~ ( w ~ ) : l } / r  < 0 f o r  W* < WX, 

a Y  

= 0 f o r  W* > Wx. 

S ince concavity implies t h a t  aU(W)/aY < au(W*)/aY when W > W*, both terms 

i n  equat ion (26) a r e  negat ive.  Therefore,  increases  i n  G decrease bene- 

f i t s  f o r  persons with W* < Wx and have no impact on persons with 

W* > Wx. Therefore,  the conclusions of the preceding sec t ion  a r e  not  

a l t e r e d  by the in t roduct ion  of labor  supply responses to wages. 

I n  summary, allowing labor  supply to be responsive to  taxes and 

t r a n s f e r s  does not  a l t e r  the bas i c  conclusion of the e a r l i e r  ana lys i s ,  i n  

which hours a r e  f ixed.  While increases  i n  the benef i t - reduct ion  r a t e  and 

t h e  guarantee w i l l  decrease the number of hours a r e c i p i e n t  would want 

t o  work a t  any given wage, they w i l l  no t  neces sa r i l y  increase  the dura- 

t i o n  of search f o r  an acceptab le  o f f e r .  

SIMULATED IMPACT ON DURATION 

To gauge the p o t e n t i a l  q u a n t i t a t i v e  impact of k and G on durat ion,  w e  

perform some simulat ions of the search model presented thus fa r .  These 

s imula t ions  do not  test the model; ins tead  they show what the p robab i l i t y  

of s t a r t i n g  to work would be i f  r e c i p i e n t s  behaved i n  a manner c o n s i s t e n t  

w i th  the model. To t e s t  the model would r equ i r e  the  es t imat ion  of 

complex s t r u c t u r a l  hazard models, such as  those developed i n  Fl inn and 



Heckman (1982), which would take us  we l l  beyond the  scope of t h i s  paper. 

The s imula t ions  a r e  o f f e red  to  see whether t he  p o t e n t i a l  e f f e c t s  of G and 

k on sea rch  du ra t ion  a r e  l a r g e  enough t o  warrant  f u t u r e  empir ica l  work. 

S ince  the  r e se rva t ion  wage is determined uniquely by k ,  G,  C ,  and the  

d i s t r i b u t i o n  of W ,  we can s imula te  t he  p r o b a b i l i t y  t h a t  a wel fare  rec i -  

p i e n t  w i l l  t ake  a job by making appropr i a t e  asswnptions about  these 

parameters.  

The wage-offer d i s t r i b u t i o n  was est imated by f i t t i n g  a censored log- 

normal d i s t r i b u t i o n  t o  the  wages of a sample of nonworking AFDC recip-  

i e n t s  who s t a r t e d  jobs during 1972. The d a t a  a r e  from the c o n t r o l  group 

o f  the  Denver Income Maintenance Experiment (DIME). I n  o rde r  t o  be 

inc luded  i n  the sample a person had t o  be a female household head 

r ece iv ing  AFDC and n o t  working i n  January 1972. 

MLE was used t o  es t imate  t he  two paramters of the  log-normal d i s t r i -  

but ion.  There were 382 household heads who accepted jobs paying a t  l e a s t  

t h e  minimum wage during 1972. The remaining 7,600 cases  t h a t  d id  n o t  

a c c e p t  a job o r  accepted a job paying l e s s  than the  minimum wage were 

t r e a t e d  as censored. The mean and var iance  of the uncensored d i s t r i bu -  

t i o n  of l o g  wages were es t imated  t o  be -.995 and .872, w i th  s tandard  

e r r o r s  of ,383 and .230 respec t ive ly .  

The guarantee  of $222 pe r  month and the  e f f e c t i v e  tax r a t e  of .35 

r e p r e s e n t  t h e  average of t he  1971 and 1973 AFDC values  f o r  Colorado, a s  

es t imated  i n  Fraker ,  Mof f i t t ,  and Wolf (1985). We assuned t h a t  t h e  

d i scoun t  r a t e  was .l, the re  were no out-of-pocked c o s t s  of search ,  and 

a l l  jobs were f u l l  t i m e  (172 hours  per  month). Our r e s u l t s  a r e  n o t  very 

s e n s i t i v e  t o  t hese  assumptions. 



Row 1 of  Table 1 shows t h a t  a person fac ing  the est imated wage-offer 

d i s t r i b u t i o n  and the  assumed program parameters would have a r e se rva t ion  

wage of $2.38. She would have a .0163 p r o b a b i l i t y  of accept ing  a wage 

o f f e r  i n  any month. This  o v e r a l l  p r o b a b i l i t y  of accept ing  a job i s  the 

sum of t he  .0121 p r o b a b i l i t y  of accept ing a wage below the  break-even 

income and the .0043 p r o b a b i l i t y  of accept ing  a job which w i l l  take her  

o f f  the program (shown i n  column 3 ) .  The l a t t e r  i s  the  p r o b a b i l i t y  of 

l eav ing  wel fare  through work. 

Rows 2 and 3 show the  impact of r a i s i n g  G by 10 percent  and lowering 

k by 10  percent.  Both of these  changes would c r e a t e  s t a t i c  work d is in-  

c e n t i v e s  ( i f  the person were f r e e  t o  choose hours).  However, the two 

parameter changes have oppos i te  impacts on search  durat ion.  Column 2 

shows t h a t  increas ing  the  guarantee by 10 percent  increases  the probabil-  

i t y  t h a t  a wage o f f e r  w i l l  be accepted by 3.7 percent  (from .0163 t o  

.0169), implying an  a r c  e l a s t i c i t y  of .38. Lowering k by 10 pe rcen t  

decreases  t he  p r o b a b i l i t y  of accept ing a wage o f f e r  from .0163 t o  .0139, 

implying a n  e l a s t i c i t y  of 1.51. Focusing on the subse t  of wage o f f e r s  

which would take the  person o f f  of  the program (column 3)  i n d i c a t e s  a r c  

e l a s t i c i t i e s  of -3.74 and 4.91 f o r  changes i n  G and k respect ively.9 The 

l e s s o n  from these  s imula t ions  is  t h a t  while only a small  proport ion of 

AFDC r e c i p i e n t s  s t a r t  working i n  any month, and a n  even smal le r  propor- 

t i o n  l eave  wel fare  through work, these propor t ions  a r e  p o t e n t i a l l y  sen- 

s i t i v e  t o  G and k. 



Table 1 

Impact of G and k on P robab i l i t y  of Accepting a Wage Offer  

P r o b a b i l i t y  of 
P r o b a b i l i t y  of Accep t ingan  

Reservat ion Accepting Of fe r  Above 
Wage an  Offer  Break-Even Wage 

Base s imulat iona $2.38 .016 3 .0043 

A l t e r n a t i v e  Simulat ions 

G 10% higher  2.35 .0169 .0030 

k 10% lower 2.52 .0139 .007 3 

a ~ h e  base s imula t ion  assumes t h a t  the r e c i p i e n t  faces  a t r a n s f e r  program 
w i t h  a guarantee of $222 per  month and a keep r a t e  of .65, y i e ld ing  a 
break-even wage of $3.69. A l l  values a r e  1972 do l l a r s .  Of fe r s  a r e  f o r  
fu l l - t ime jobs of 172 hours per month. There a r e  no out-of-pocket search  
c o s t s  and the d iscount  r a t e  is .1 per year. 



S UMMARY 

The impact of income t r a n s f e r s  on the  p r o b a b i l i t y  of accept ing  a job 

has  been shown t o  be conceptual ly d i f f e r e n t  from t h e i r  impact on l abo r  

supply.  While t r a n s f e r s  a l t e r  the number of hours worked by a f f e c t i n g  

t h e  income-leisure opportuni ty s e t ,  they a f f e c t  t he  du ra t ion  of search  by 

a l t e r i n g  t h e  c o s t s  and b e n e f i t s  of search. 

Inc reases  i n  t h e  guarantee  ( o r  reduct ions  i n  any lump-sum tax)  s h i f t  

bo th  t h e  c o s t s  and b e n e f i t s  of search. We have shown that f o r  persons 

who would accep t  some jobs wi th  wages low enough t o  keep them on the  

program, the  b e n e f i t s  of s ea rch  dec l ine ,  bu t  the  c o s t s  do n o t  change. 

The r e s u l t  i s  that h igher  guarantees  l ead  to  lower r e se rva t ion  wages, and 

hence s h o r t e r  dura t ions .  It is  only f o r  people who w i l l  n o t  accept  a job 

that w i l l  keep them e l i g i b l e  ( o r  f o r  programs which r u l e  ou t  rece iv ing  

b e n e f i t s  whi le  working) t h a t  i nc reases  i n  guarantees  neces sa r i l y  i nc rease  

s e a r c h  durat ion.  

A change i n  the  benef i t-reduc t i o n  r a t e  ( o r  any o t h e r  p ropor t iona l  

t ax )  a f f e c t s  both the  b e n e f i t s  and c o s t s  of search. S ince  the  b e n e f i t  of 

s e a r c h  depends on t h e  d i f f e r e n c e  between the  n e t  va lue  ( o r  u t i l i t y )  of 

t h e  o f f e red  wage and t h e  expected va lue  of f u r t h e r  wage o f f e r s ,  anything 

t h a t  diminishes t he  d i f f e r e n c e  reduces the  b e n e f i t s  of search. We have 

shown t h a t  t he  e f f e c t  of decreases  i n  t he  tax r a t e  is to twist the bene- 

f i t  schedule i n  such a way a s  to  i nc rease  the  b e n e f i t s  of search  f o r  

r e c i p i e n t s  w i th  low re se rva t ion  wages while  decreasing b e n e f i t s  f o r  

o the r s .  The n e t  impacts of decreases  i n  t he  tax is  to r a i s e  t h e  c o s t  of 

s e a r c h  and lower the  b e n e f i t s  f o r  persons wi th  high r e se rva t ion  wages. 

For  them, t h e  n e t  e f f e c t  is unambiguously to decrease  the r e se rva t ion  



wage. For i nd iv idua l s  with r e se rva t ion  wages s u f f i c i e n t l y  low t o  lead to  

a n  inc rease  i n  bene f i t s ,  it is impossible to  s ign  the impact on the 

r e s e r v a t i o n  wage. 

The r e s u l t  of our s imulat ions suggests t ha t ,  i f  t h i s  model 

app ropr i a t e ly  mirrors  behavior, then changes i n  G and k can have quan- 

t i t a t i v e l y  l a r g e  impacts on search durat ion.  Our es t imates  a r e  t h a t  the 

e l a s t i c i t y  of dura t ion  with respec t  to G and k a r e  roughly .4 and 2.0 

respec t ive ly .  

While t h i s  paper has developed a  t h e o r e t i c a l  framework f o r  

understanding the r e l a  t i onsh ip  between program parameters and dura t ion ,  

i t  represents  only a  f i r s t  step. There a r e  a t  l e a s t  two p o t e n t i a l l y  use- 

f u l  tasks remaining on our agenda. F i r s t ,  the p red ic t ions  could be 

t e s t e d  using a  s t r u c t u r a l  hazard model. A s  we have seen, the  rela- 

t i o n s h i p s  a r e  s u f f i c i e n t l y  complex to  be l i k e l y  to  be inappropr ia te ly  

modeled using simple reduced-£ orm approximations. Es tima t i n g  a  s truc- 

t u r a l  hazard model would, however, be a  major task, s ince  one would 

i d e a l l y  need simultaneously to  model both the labor  supply decis ions,  

which a r e  a l s o  a f f e c t e d  by the parameters, and the hazard of making a 

t r a n s i t i o n .  

Second, a l t e r n a t i v e  theore t i c a l  approaches should be explored. The 

job search  model is  not  the only method of modeling t r ans i t i ons - - i t  is 

only the most obvious to  those t ra ined  i n  t r a d i t i o n a l  economics. The 

cha l lenge  should be to  f ind  a l t e r n a t i v e  theor ies  which a l s o  provide a  

coherent  explana t ion  of why r e c i p i e n t s  f ind  and accept  jobs even when 

t h e i r  s t a t i c  c o n s t r a i n t s  do not  change. 



I n  conclusion, t h i s  paper has of fered one framework for  thinking 

about welfare dynamics. This framework, which focuses  on the impact of 

guarantees and tax rates  on the c o s t s  and bene f i t s  o f  search, o f f e r s  a 

theore t i ca l  foundation for  further work i n  t h i s  area. 



Notes 

l s e e  Danziger, Haveman, and P lo tn i ck  (1981) f o r  a review of the 

empi r i ca l  l i t e r a t u r e .  

2 ~ i n c e  hours a r e  f ixed ,  income maximization is equiva len t  to  u t i l i t y  

maximization. 

3 ~ l l o w i n g  the number of wage o f f e r s  to be s t o c h a s t i c  would no t  a f f e c t  

t h e  r e s u l t s ,  s ince  the bene f i t s  of search would j u s t  have t o  be ad jus t ed  

f o r  the p r o b a b i l i t y  of not  rece iv ing  an of fer .  

4 ~ o t e  t h a t  the t e r m  r e se rva t ion  wage has been used i n  two d i f f e r e n t  

senses  i n  the l i t e r a t u r e .  I n  the job search l i t e r a t u r e  the term indi-  

c a t e s  the lowest wage a person would accep t  i f  the person had t o  pay a 

p o s i t i v e  sum to  ga in  another  o f f e r  from a nondegenerate wage d i s  t r ibu-  

t ion .  This  is the sense i n  which we use the term. I n  the labor  supply 

l i t e r a t u r e  the term ind ica t e s  the lowest wage a t  which a person w i l l  work 

(Ki l l ingswor th ,  1983, p. 8)--the s lope of the ind i f f e rence  curve a t  zero 

hours of work. The s t a t i c  ana lys i s  assumes t h a t  the wage o f f e r  d i s t r i b u -  

t i o n  co l l apses  on a s i n g l e  value and t h a t  job o f f e r s  a t  t h a t  wage can be 

obta ined  cos t l e s s ly .  Hence, the search " reserva t ion  wage" w i l l  always 

be g r e a t e r  than the s t a t i c  " reserva t ion  wage." 

5 ~ q u a t i o n  (1)  is i d e n t i c a l  t o  the flow vers ion  of equat ion (13) i n  

Lippman and McCall (1976), when the flow of bene f i t s  from the s tock is 

rece ived  a t  the end of the period. Le t t i ng  B(S) be the b e n e f i t  of the 

s tock  5 i n  t h e i r  no ta t ion  and H(W*) be the b e n e f i t  of the flow W* i n  our 

no ta t ion ,  we have 5 = W*Ir and B(5) = H(W*)/r. S u b s t i t u t i n g  this i n t o  

t h e i r  equat ion (13) y i e l d s  our equat ion (1).  



60nly 5 percent  of r ec ip i en t s  received p a r t i a l  bene f i t s  a s  a r e s u l t  

of part-time work. See Hamermesh (1977, p. 57). 

7 ~ h e  same twist ing can be deduced geometrically.  An increase  i n  k 

s teepens the funct ion and increases Wb. Since the new s t eepe r  p r o f i l e  

must jo in  the old p r o f i l e  a t  the higher Wb, the new p r o f i l e  must c u t  

through the old p ro f i l e .  

8 ~ q u a t i o n s  (25) and (26) reduce to  t h e i r  counterpar t s  i n  the previous 
a u  

s e c t i o n  i f  h(kW,G) and - a r e  both equal to one, implying t h a t  u t i l i t y  
a Y  

maximization is equivalent  to income maximization. 

9 ~ o t e  t h a t  changes i n  the p r o b a b i l i t i e s  i n  column 3 r e f l e c t  changes 

i n  W,, a s  well  a s  simulated behavioral  changes. 
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Appendix 

This  Appendix derives the optimal stopping r u l e  when individuals  a r e  

allowed to  accept  or  r e j e c t  wage o f fe r s  and a re  allowed to  choose the 

number of hours to work a t  the offered wage. We assume tha t  the same 

number of hours must be worked i n  each period, so intertemporal subs t i tu-  

t ion  i s  ruled out. Hours are,  therefore, chosen to maximize the u t i l i t y  

of any given wage offer .  

Every wage o f fe r  maps in to  the number of desired hours, so we can 

work d i r e c t l y  with the u t i l i t y  of th i s  wage-hours pair.  Using the nota- 

t ion  and assumptions i n  the text ,  the value function becomes 

where B = 1/(1  + r )  and 

Maximization requires tha t  

Subs ti tu t ing  (A2) in to  (A3) and simplifying y ie lds  



30 

where H(W*) = ( l / r ) l  [Ue(W) - Ue(W*)ldF. 
w* 

Equation ( A 4 )  yie lds  the utility-maximizing counterpart to the better- 

known income-maximizing resul t  shown in equation (1)  in  the text.  


