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Abs t r a c t  

This  paper develops a t h e o r e t i c a l  model of welfare dependence, i n  

which cu r ren t  p a r t i c i p a t i o n  i n  AFDC induces g r e a t e r  f u t u r e  use of the 

program. One p red ic t ion  is dura t ion  dependence i n  welfare spe l l s .  This  

is tes ted  using s i x  years  of monthly da ta  on time spent  i n  the AFDC 

program among female household heads i n  the con t ro l  group of the 

S e a t  t le/Denver Income Maintenance Experiment. A v a r i e t y  of dura t ion  

dependence models a re  est imated,  i nves t iga t ing  the e f f e c t  of d i f f e r e n t  

func t iona l  form assumptions, a s  well  a s  the impact of accounting f o r  

time-varying covaria t e s  , competing r i s k s ,  and data  heterogenei ty i n  the 

es t imates .  

Monthly AFDC p a r t i c i p a t i o n  does not  show strong evidence of dura t ion  

dependence. I n  f a c t ,  during the i n i t i a l  months on the program the proba- 

b i l i t y  of leaving the program, condi t ional  on past pa r t i c ipa t ion ,  appears 

t o  be f l a t  or  increasing.  Af ter  about e i g h t  months the p robab i l i t y  of 

leaving  starts to decrease, but it becomes v i r t u a l l y  f l a t  a f t e r  18 to 24 

months. There is some ind ica t ion  that there a re  two d i s t i n c t  groups tha t  

u t i l i z e  welfare: one group which has a very low p robab i l i t y  of leaving 

wel fare  and whose rate of e x i t  changes l i t t l e  over t i m e ;  and a second 

group which is more a f f ec t ed  by time on the program. The properlsity of 

black women to have longer  AFDC s p e l l s  appears to be t o t a l l y  due to t h e i r  

lower p robab i l i t y  of leaving AFDC via  marriage, r a the r  than any d i f -  

fe rence  i n  leaving v ia  earnings o r  o ther  income increases.  

Even where dura t ion  dependence is present  i n  the data,  however, i t  

does not provide adequate evidence f o r  program-induced welfare 



dependence. The f i n a l  part of the paper presents a model of earnings 

change and AFDC participation which contains no welfare dependence 

e f f e c t s .  Welfare s p e l l s  simulated from this  model show duration depen- 

dence e f f e c t s  which appear quite s imilar to those observed in  the actual  

data. 



1. INTRODUCTION 

The Aid t o  Families with Dependent Children (AFDC) program continues 

t o  generate  controversy. A t  the hea r t  of the d iscuss ion  a r e  quest ions 

regarding the e f f e c t  of t h i s  program on the behavior of pa r t i c ipan t s .  A 

well-establ ished l i t e r a t u r e  e x i s t s ,  measuring the short-run impact of the 

program on labor  market behavior and household composition of e l i g i b l e  

households;' however, i n  recent  years i t  has been suggested t h a t  the 

more se r ious  e f f e c t  is a long-run one, t yp ica l ly  r e fe r r ed  to  a s  "welfare 

dependence." I n  t h i s  paper, welfare dependence w i l l  r e f e r  t o  a s i t u a t i o n  

i n  which cu r ren t  p a r t i c i p a t i o n  i n  AFDC increases  the p robab i l i t y  of 

f u t u r e  pa r t i c ipa t ion .  This  paper is a study of the ex ten t  t o  which such 

program induced welfare dependence occurs among AFDC pa r t i c ipan t s .  

Using s i x  years  of monthly informa t i o n  on female-headed household 

behavior,  the primary r e s u l t  of t h i s  study is tha t  cu r ren t  monthly AFDC 

p a r t i c i p a t i o n  does no t  appear to  be s t rongly  a f f e c t e d  by pas t  AFDC usage. 

F i r s t ,  the s t a t i s t i c a l  evidence f o r  dura t ion  dependence i n  welfare s p e l l s  

i s  weak. I n  f a c t ,  during the i n i t i a l  months of AFDC, the p robab i l i t y  of 

leaving  the program, condi t ional  on pas t  p a r t i c i p a t i o n ,  appears cons tant  

o r  increasing.  Af ter  about e i g h t  months the condi t ional  p robab i l i t y  of 

l eav ing  starts to decrease, but  i t  becomes v i r t u a l l y  f l a t  a f t e r  18 to 24 

months. A t  l e a s t  p a r t  of t h i s  decrease is due to  a mixing of heteroge- 

neous populations. There is some ind ica t ion  that there a r e  a t  l e a s t  two 

d i s t i n c t  groups that u t i l i z e  welfare: a group tha t  has a very low proba- 

b i l i t y  of leaving welfare and whose r a t e  of e x i t  increases slowly over 

time; and another  group that is more a f f ec t ed  by time on the program. 



Second, t h i s  paper shows tha t  s t a t i s t i c a l  dura t ion  dependence is not  suf- 

f i c i e n t  proof of welfare dependence. A simple model of income genera- 

t i on ,  with no program dependence e f f e c t s  , can produce simulated welfare 

s p e l l s  which e x h i b i t  similar dura t ion  dependence to t h a t  observed i n  the 

a c t u a l  data. 

These r e s u l t s  c o n t r a s t  with e x i s t i n g  l i t e r a t u r e  on AFDC duration. A 

number of previous s tud ie s  have found s ign i f  i c a n t  dura t ion  dependence, 

using annual data on AFDC spe l l s .  These f indings  have been in t e rp re t ed  

a s  e x p l i c i t  evidence of welfare dependence. 

The next  s ec t ion  of t h i s  paper descr ibes  the e x i s t i n g  econometric 

l i t e r a t u r e  on the dynamics of AFDC pa r t i c ipa t ion .  The th i rd  sec t ion  

presents  s eve ra l  theore t i c a l  models of welfare dependence. The fou r th  

develops the empir ica l  tools  necessary to  es t imate  a  time-dependence 

model of welfare s p e l l s .  The f i f t h  sec t ion  presents  AFDC dura t ion  e s t i -  

mates based on a  va r i e ty  of d i f f e r e n t  funct ional  form assumptions. 

Models incorporat ing heterogenei ty and competing r i s k s  a r e  a l s o  

discussed.  The s i x t h  sec t ion  presents  a  simple model of income genera- 

t i o n ,  uses it to c r e a t e  simulated welfare s p e l l s  from the data, and com- 

pares  the r e s u l t i n g  dura t ion  e f f e c t s  with those est imated i n  the a c t u a l  

data .  The last sec t ion  discusses the r e l a t ionsh ip  between these r e s u l t s  

and those i n  the e x i s t i n g  l i t e r a t u r e ,  and ind ica t e s  some of the quest ions 

t h a t  t h i s  study leaves unanswered. 

P a s t  Research on Welfare Dependence 

Most of the l i t e r a t u r e  on AFDC p a r t i c i p a t i o n  focuses on point-in-time 

dec is ions  wi th in  cross-sect ional  data.2 I t  is only i n  the pas t  few years  



t h a t  a l i t e r a t u r e  on the dynamics of AFDC usage has emerged. Two ea r ly  

papers,  by Hutchens (1981) and Plo tn ick  (1983), es t imate  t r a n s i t i o n  

models of movements i n  and out  of AFDC using r e l a t i v e l y  simple econo- 

met r ic  techniques and ignoring many problems of s p e l l  censoring. Bane 

and Ellwood (1983) provide a more complete desc r ip t ive  p i c t u r e  of pat- 

t e r n s  of welfare use, using the Michigan Panel Study of Income Dynamics 

(PSID) data set over a 12-year period. They do some simple mul t iva r i a t e  

a n a l y s i s  on s p e l l  length using d i s c r e t e  l o g i s t i c  models. Ellwood (1986) 

has updated these  r e s u l t s  with 15 years  of PSID data,  focusing on rec id i -  

vism and mul t ip le  spe l l s .  O'Neill ,  Bassi,  and Hannan (1984) provide a 

comparable a n a l y s i s  to t h a t  of Bane and Ellwood, repea t ing  t h e i r  ana lys i s  

on the PSID and a l s o  using the National Longitudinal Survey (NLS) of 

Young Women over an 11-year time period. O ' N e i l l ,  Bassi,  and Wolf (1985) 

p resen t  d i s c r e t e  dura t ion  dependence models of AFDC s p e l l  length  from the 

NLS . 
The last four  papers a l l  d i scuss  the i s sue  of dura t ion  dependence i n  

wel fare  s p e l l s  (although it is not  the primary focus of the papers by 

Ellwood and Ellwood and Bane), e x p l i c i t l y  assuming t h a t  dura t ion  depen- 

dence implies welfare dependence. Unfortunately, they reach somewhat 

c o n f l i c t i n g  conclusions. Bane and Ellwood f ind  s i g n i f i c a n t  dura t ion  

dependence i n  t h e i r  data, although Ellwood's more recent  work f inds  

somewhat smaller ,  but s t i l l  s i g n i f i c a n t ,  e f f ec t s .  I n  c o n t r a s t ,  O ' N e i l l  

e t a l .  f i nd  v i r t u a l l y  no evidence of durat ion dependence, even when using 

s i m i l a r  PSID data. Ellwood (1986) c r i t i c i z e s  these r e s u l t s ,  i nd ica t ing  

t h a t  they a r e  due to a inappropr ia te  d e f i n i t i o n  of AFDC spe l l s .  3 



A l l  of the s tud ie s  c i t e d  above ind ica t e  t h a t  demographic charac- 

t e r i s t i c s  have an important inf luence on s p e l l  length,  younger black 

women wi th  young ch i ld ren  being the l e a s t  l i k e l y  to leave welfare 

quickly. I n  add i t ion ,  the determinants of leaving welfare v ia  marriage 

a r e  q u a n t i t a t i v e l y  d i f f e r e n t  from the determinants of leaving v ia  earn- 

i ngs  increases.  

This  paper extends the ana lys i s  of these s tud ie s  i n  seve ra l  ways. 

F i r s t ,  the e x i s t i n g  l i t e r a t u r e  is e n t i r e l y  empir ical  and does no t  at tempt 

t o  e x p l i c i t l y  def ine  and model welfare dependence. Second, t h i s  l i t e r a -  

t u r e  r e l i e s  on r e l a t i v e l y  simple d i s c r e t e  empir ical  models to es t imate  

du ra t ion  e f f ec t s .  The econometric l i t e r a t u r e  provides a va r i e ty  of more 

s o p h i s t i c a t e d  ways of approaching dura t ion  dependence i ssues ,  emphasizing 

the  importance of t e s t i n g  d i s t r i b u t i o n a l  assumptions, using continuous 

time models, and accounting f o r  heterogenei ty i n  the popula t i ~ n . ~  

Thi rd ,  these s tud ie s  a l l  r e ly  upon annual data,5 which provide infor- 

mation only on whether a household received any welfare over the year ,  

wi th  no information about the timing of AFDC rece ip t .  Thus, a household 

could receive welfare i n  January of one year,  be off  the r o l l s  f o r  22 

months, then receive welfare i n  December of the following year,  and i ts  

experience would be counted a s  a continuous s p e l l  of welfare.6 The use 

of annual data can be expected to  produce longer and more continuous 

s p e l l s  on AFDC than occur i n  r e a l i t y .  A major cont r ibut ion  of t h i s  paper 

i s  the use of s i x  years  of monthly AFDC data i n  the inves t iga t ion  of 

du ra t ion  dependence. 7 

Fina l ly ,  e a r l i e r  research makes no at tempt to r e l a t e  the empir ica l  

f indings  on durat ion dependence to any causal  models of income genera t i o n  



and wel fare  pa r t i c ipa t ion .  This  paper w i l l  s imulate  a  simple model of 

income change, which indica tes  tha t  dura t ion  dependence (dec l in ing  hazard 

r a t e s )  may occur even i n  the absence of AFDC dependence e f f e c t s .  

MODELS OF WELFARE DEPENDENCE 

The term "welfare dependence" is f requent ly  used i n  discuss ions of 

t he  AFDC program i n  the popular media, but  it is r a r e l y  defined. The 

e x i s t i n g  academic l i t e r a t u r e  is l a rge ly  empir ical ,  and has not  provided a  

t h e o r e t i c a l  model of how welfare p a r t i c i p a t i o n  is a f f e c t e d  a s  time on 

wel fare  increases.  8 

The standard model of AFDC p a r t i c i p a t i o n  is based on a  u t i l i t y  com- 

par i son  between the u t i l i t y  obta inable  by p a r t i c i p a t i n g  i n  AFDC (Uw) and 

u t i l i t y  obta inable  by not  p a r t i c i p a t i n g  i n  AFDC (U,). Le t  Q = Uw - Un. 

A household chooses to  p a r t i c i p a t e  i f  (O > 0. I f  household u t i l i t y  is 

determined by household income and l e i s u r e  (or  hours of work) of the 

head, then Q w i l l  be a  funct ion of the range of va r i ab le s  which a f f e c t  

l abor  market oppor tuni t ies  and l e i s u r e l l a b o r  choice. This  point-in-time 

model of the welfare p a r t i c i p a t i o n  dec is ion  can-  become the bas is  f o r  a  

dynamic model i f  it is assumed t h a t  a  household r egu la r ly  reassesses  i t s  

c u r r e n t  AFDC s t a t u s ,  en ter ing  o r  leaving AFDC i f  the u t i l i t y  comparison 

has changed. 

There a r e  two ways by which cu r ren t  p a r t i c i p a t i o n  i n  AFDC can have an 

impact on fu tu re  AFDC p a r t i c i p a t i o n  choices. F i r s t ,  c u r r e n t  p a r  

t i c i p a t i o n  may change fu tu re  values of the labor  market and household 

v a r i a b l e s  tha t  e n t e r  the u t i l i t y  function. Second, p a r t i c i p a t i o n  i n  AFDC 



may e n t e r  d i r e c t l y  in to  the u t i l i t y  funct ion,  changing the shape o r  loca- 

t i o n  of the u t i l i t y  curves. 

To descr ibe  the f i r s t  e f f e c t ,  there a re  two s e t s  of va r i ab le s  that 

welfare  usage may a f f e c t  over t i m e .  F i r s t ,  welfare use m y  change the 

l a b o r  market oppor tuni t ies  ava i l ab le  to  a household head i n  the fu ture .  

The most obvious channel by which t h i s  could occur is through reduct ions 

i n  labor  market experience. I t  is w e l l  known that welfare p a r t i c i p a t i o n  

reduces labor  supply. Thus, a woman using AFDC i n  time period t works 

H * ~  hours, where H* < Ht, the hours she would work i n  the absence of the 

AFDC program. I f  a woman is on welfare from t t o  t+n, her  experience 
t+n 

decreases by 1 (Hi - H * ~ )  due to welfare pa r t i c ipa t ion .  Experience may 
i=t 

e n t e r  the u t i l i t y  funct ion i n  severa l  ways. I t  is typ ica l ly  assumed that 

experience pos i t i ve ly  a f f e c t s  wage r a t e s ,  so workers wi th  less experience 

have poorer wage opportuni t ies .  (To the ex ten t  t h a t  low-skilled women 

tend to take jobs where pas t  work experience matters  l i t t l e ,  t h i s  e f f e c t  

may no t  be very large.) I t  is a l s o  poss ib le  t h a t  experience may 

inf luence  a woman's knowledge of the labor  market and of job a v a i l a b i l -  

i t y .  There is evidence t h a t  one of the s t r o n g e s t  e f f e c t s  of job place- 

ment and t r a in ing  programs f o r  welfare p a r t i c i p a n t s  occurs by providing 

information on where jobs a r e  loca ted  (Danziger, 1981). 

Second, the use of AFDC may change household composition i n  a way 

t h a t  makes fu tu re  welfare use more l i ke ly .  There is an ongoing contro- 

versy over the e x t e n t  to which welfare usage decreases marriage and 

d ivorce  r a t e s ,  and increases  family s ize .  The ' bes t  evidence appears to 

i n d i c a t e  that AFDC has l i t t l e  impact on number of ch i ldren ,  but  does have 

a small p o s i t i v e  impact on divorce rates .9 The e f f e c t  on marriage r a t e s  



has no t  been wel l  determined, l a rge ly  because it is very d i f f i c u l t  to  

sepa ra t e  out  AFDC e f f e c t s  from o the r  s o c i a l  and c u l t u r a l  changes. Since 

t h i s  i ssue  is no t  the primary concern of t h i s  paper, l e t  me simply say 

t h a t  - i f  p a r t i c i p a t i o n  i n  AFDC c r e a t e s  marriage d i s incen t ives  o r  increases  

household s i z e ,  then the program increases  the p robab i l i t y  of f u t u r e  

wel fare  use by these women. lo I n  most s t a t e s ,  married couples a r e  i n e l i -  

g i b l e  f o r  AFDC or  face  much s t r i c t e r  e l i g i b i l i t y  requirements. But even 

i f  e l i g i b i l i t y  were not  an  i ssue ,  s ing le  parenthood decreases household 

income oppor tun i t i e s  and thus makes welfare p a r t i c i p a t i o n  a more a t t r a c -  

t i v e  option. To the ex ten t  t h a t  AFDC p a r t i c i p a t i o n  encourages the con- 

t inued maintenance of s ingle-parent  households, then AFDC r a i s e s  the 

p robab i l i t y  t h a t  these households w i l l  use welfare i n  the fu ture .  

A 1  though AFDC p a r t i c i p a t i o n  m y  change the labor  market and household 

circumstances of p a r t i c i p a n t s  and lead  to  g r e a t e r  f u t u r e  welfare use, 

t h i s  is n o t  the model which mny  people have i n  mind when they r e f e r  t o  

wel fare  dependence. An a l t e r n a t i v e  s to ry  claims t h a t  use of AFDC changes 

household t a s t e s  over time so that people come t o  r e l y  on and p re fe r  AFDC 

income to labor  m r k e t  income. This  requi res  a model where AFDC par- 

t i c i p a  t i o n  changes the labor- le i sure  choice locus. 

There a r e  two ways of conceptual izing t h i s  form of welfare depen- 

dence. F i r s t ,  one can consider  a s h i f t  i n  the loca t ion  of u t i l i t y  curves 

over  time, and second, one can consider  an  a c t u a l  change i n  the curvature 

o r  shape of the u t i l i t y  curves. I n  these models welfare dependence may 

occur even when AFDC has no impact on the labor  m r k e t  o r  demographic 

v a r i a b l e s  that e n t e r  the u t i l i t y  function. 

S h i f t s  i n  the loca t ion  of u t i l i t y  curves can be thought of a s  changes 

i n  the magnitude of "stigma e f f ec t s . "  M o f f i t t  (1983) has modeled welfare 



choice by including an a d d i t i o n a l  term, S, i n t o  the u t i l i t y  comparison O 

defined above. S r e f e r s  to an underlying "d i s t a s t e "  f o r  welfare,  which 

M o f f i t t  calls stigma. Thus, the dec is ion  to  p a r t i c i p a t e  i n  wel fare  can 

be w r i t t e n  a s  4 = Uw-S-Un. AFDC is chosen i f  Q > 0. To put t h i s  i n t o  a 

dynamic context ,  consider t h a t  a l l  terms a r e  time subscr ip ted  and assume 

t h a t  St is a funct ion  of pas t  t i m e  s p e n t  on welfare,  w * ~ ,  where w * ~  = 
4. 

f Ii and I is an index funct ion equal to  1 when Q > 0 and equal to  0 
i-0 
when < 0. I f  d ~ ~ / d W * ~  < 0, then exposure to  the AFDC program over t -  

t i m e  decreases an  ind iv idua l ' s  "d i s t a s t e "  f o r  the program, s h i f t i n g  the 

u t i l i t y  funct ion  upward, and r a i s i n g  ne t  u t i l i t y  with welfare r e l a t i v e  to 

the  u t i l i t y  a v a i l a b l e  without welfare.  This  s i t u a t i o n  is depicted 

g raph ica l ly  i n  Figure 1. 

The a 1  t e rna  t i v e  to concep t u a l i z i n g  welfare dependence a s  a loca t i o n a l  

change i n  the u t i l i t y  funct ion is to assume t h a t  the curvature of the 

u t i l i t y  funct ion  changes over time. U t i l i t y  i s  f requent ly  parameterized 

a s  U(H,Y,X), where H is hours of work (negat ive l e i s u r e ) ,  Y is income, 

and X is a set of household c h a r a c t e r i s t i c s  t h a t  a r e  assumed to determine 

the shape of the underlying function. An increas ing  " re l i ance  on 

welfare" can be considered equiva lent  to  s h i f t i n g  the u t i l i t y  funct ion  i n  

favor  of g r e a t e r  l e i s u r e  and f l a t t e n i n g  the l a b o r l l e i s u r e  trade-off. 

Thus a t  t i m e  period t, the u t i l i t y  a v a i l a b l e  on welfare is 

* * * * u(H*,,Y*~,x*~,w t ) ,  where H , Y  , and X a r e  the hours of work, income, 

and household c h a r a c t e r i s  t i c s  of a household t h a t  p a r t i c i p a t e s  i n  welfare 

i n  time period t, and W* is a s  defined above. U t i l i t y  of nonpar t ic ipants  

i s  U ( H ~ , Y  t , ~ t , ~ * t ) .  ( p a s t  welfare p a r t i c i p a t i o n  a f f e c t s  the shape of the 

underlying u t i l i t y  and thus en te r s  a l l  u t i l i t y  funct ions.)  The dec is ion  
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t o  p a r t i c i p a t e  on whlfare is based on the comparison 

I f  4 > 0, then welfare  

cha rac t e r i zed  a s  

time on welfare  

the  a d d i t i o n a l  incor~e  

This  paper 

p a r t i c i p a t i o n  is chosen. The e f f e c t  of W* can be 

d(d~/dH)/dw* < 0,  and d ( d ~ / d ~ ) / d ~ *  < 0, implying that a s  

increases ,  hours of work appear more onerous r e l a t i v e  to 

t h a t  they produce. Figure 2 dep ic t s  such a change. 

empi r i ca l ly  tests the propos i t ion  that time spent  on 

welfare  increases  e p robab i l i t y  of continued welfare  p a r t i c i p a t i o n ,  

holding cons t an t  a 1  va r i ab l e s  which a r e  normally assumed to  inf luence  I 
u t i l i t y  choice ( i n c  uding l abo r  market oppor tun i t i e s  and household 

compos i t ion ) .  I f  I f ind  tha t  AFDC usage a f f e c t s  p a r t i c i p a t i o n  probabi l i -  : 
ties even with thes 

a s  evidence support ive 

shape o r  l oca t ion  ofr 

o t h e r  var iab les .  0 

f u l l y  f o r  a l l  o t h e r  

o ther  va r i ab l e s  held cons tan t ,  I can i n t e r p r e t  this 

of those models i n  which AFDC usage inf luences  the 

the u t i l i t y  func t ion  independent of i ts  e f f e c t s  on 

1 course,  to the ex t en t  that I am not  a b l e  to c o n t r o l  

va r i ab l e s ,  I w i l l  no t  be a b l e  to  d i s t i n g u i s h  between 

the  above models. 

Before turning I o an econometric r ep re sen ta t ion  of t h i s  model of 

we l f a re  dependence, l e t  me h i g h l i g h t  two important issues.  F i r s t ,  the 

sum of previous per  ods on welfare  may not be an accura te  r ep re sen ta t ion  

of how previous we1 a r e  usage inf luences  c u r r e n t  usage. It  may be t h a t  

only r ecen t  AFDC 

s p e l l s  a r e  important. 

Because of the 

p a r t i c i p a t i o n  a f f e c t s  f u t u r e  welfare  use; o r  t h a t  pas t  

but  have less impact than c u r r e n t  welfare  s p e l l s .  

econometric d i f f i c u l t i e s  of dea l ing  with mul t ip le  s p e l l s  

(and because I have fewer data  on mult ip le  s p e l l s ) ,  I w i l l  assume t h a t  



only the c u r r e n t  sp 11 of welfare inf luences the length of t h a t  s p e l l .  

This  i ssue  is discu sed f u r t h e r  below. 1 
Second, there y be many va r i ab le s  tha t  inf luence welfare par- 4 

t i c i p a t i o n  behavior which I cannot measure o r  observe. I n  th i s  case, 

evidence t h a t  pas t  e l f a r e  usage inf luences cu r ren t  welfare usage may be 

due to these unmeas red va r i ab le s ,  and not  due to  the impact of AFDC 

i t s e l f .  This  is the c l a s s i c  problem of population heterogenei ty versus I 
program impacts. I a l l  i nd iv idua l s  have the same p robab i l i t y  of 

e n t e r i n g  welfare i n i t i a l l y  (perhaps because of random bad luck i n  the 

l abor  market or  the r r i a g e  market), but  i f  c e r t a i n  indiv iduals  a r e  l e s s  

motivated than o ther  , then the more motivated indiv iduals  w i l l  be more 

l i k e l y  to leave welf r e  sooner. A measured "duration dependence" e f f e c t  I 
of AFDC may r e s u l t  s mply from the f a c t  tha t ,  over time, the group of 

people who a r e  on th program longer  is composed of an increas ingly  

g r e a t e r  percentage o less-mo t i v a  ted individuals .  I n  t h i s  s i t u a t i o n ,  

concluding that welf i re dependence occurs and is induced by the A m c  

program is inaccura t  . The longer welfare usage is less-motivated indi- k 
v idua l s  is due so le1  to t h e i r  own innate  c h a r a c t e r i s t i c s ,  which were Y 
f ixed  before they en ered AFDC. This is a se r ious  problem i n  v i r t u a l l y  

a l l  models of d u r a t i  n dependence, and I w i l l  use the e x i s t i n g  s ta tis ti- 

c a l  techniques t h a t  r e  designed to  uncover the presence of unmeasured I 
heterogenei ty.  Howe e r ,  a t  some l e v e l ,  t h i s  problem cannot be conclusi- " 
vely  resolved and a14 my r e s u l t s  must be in t e rp re t ed  with t h i s  i n  mind. 



This  s e c t i o n  pro i d e s  the econometric background to the empir ica l  Y r e s u l t s  of the next  sect ion.  The a n a l y s i s  of time-dependent da ta  has 

become increas ingly  common i n  economics. Among the best background 

papers  a r e  F l inn  and Heckman (1981) and Heckman and Singer  (1984a). 

s t a t e  dependence quilte b r i e f l y ,  focusing on the i s sues  of importance i n  

Texts ,  such a s  that 

a v a i l a b l e .  This  

ana lyz ing  AFDC p a r t i  i pa  t i o n  durat ion.  c 

of Kalbf le i sch  and P ren t i ce  (1980), a r e  a l s o  

sec t ion  w i l l ,  therefore ,  lay ou t  the econometrics of 

L e t  F*(t,xt)  e s e n t  the cumulative d i s t r i b u t i o n  of time spent  on 

wel fare ,  where X t  a  time-dependent vec tor  of household charac- 

t e r i s  t i c s ,  l abor  e t  oppor tun i t i e s ,  and parameters of the AFDC 

program. F* is the b s u l t  of a  s e t  of p a r t i c i p a t i o n  dec is ions ,  

through a t ,  chara t e r i z e d  i n  Sec t ion  3, above. f ( t ,X t )  is the asso- 

c i a t e d  dens i ty  func t  on. L e t  F( t,Xt) = 1 - F*( t , x t )  be the s u r v i v a l  I 
func t ion ,  the percen)tage surv iv ing  ( s t i l l  on welfare)  a t  time t. Define 

t h e  instantaneous ra e of leav ing  wel fare  a t  T = t, cond i t i ona l  upon par- 

t i c i p a t i n g  to t i m e  t as  the hazard r a t e  h ( t ) ,  where 

I n t e g r a t i n g ,  it is c i e a r  t h a t  



Thus, choosing a hazard funct ion,  h, is equiva len t  to  choosing a d i s t r i -  

bu t ion  f o r  t. 

Note that time dependence i n  the exogenous (X) v a r i a b l e s  nukes t h i s  

i n t e g r a t i o n  more complex. However, i f  time-varying covar ia  t e s  a r e  pre- 

s e n t ,  and the researcher  rep laces  them wi th  cons tan t  cova r i a t e s  (such a s  

beginning-of-spell  va lues)  t h i s  can induce s i g n i f i c a n t  b i a s  i n t o  the 

r e s u l t s  (F l inn  and Heckman, 1981). Chi ldren ' s  ages and household s i z e  

w i l l  vary over a welfare  s p e l l ,  a s  do a rea  labor  market oppor tun i t i e s ,  

the parameters of the AFDC program, and income sources such a s  alimony o r  

unemployment compensation. 

The models of welfare  dependence developed i n  the previous sec t ion  

imply t h a t  the hazard rate-- the cond i t i ona l  p robab i l i t y  of leav ing  

wel fare  a s  time on welfare  increases--should decrease over time, c e t e r i s  

paribus. The absence of such an e f f e c t  w i l l  provide evidence a g a i n s t  the 

ex i s t ence  of program-induced welfare  dependence. Given a da ta  s e t  con- 

t a i n i n g  information on the length  of AFDC s p e l l s ,  the l i ke l ihood  t h a t  any 

ind iv idua l  is observed to  use welfare  from time 0 t o  time t is simply 

f ( t , x t ) .  I f  the d a t a  a r e  right-censored, i.e., i f  the i nd iv idua l  starts 

a s p e l l  of wel fare  a t  time 0 and i f  a t  time T, when data  c o l l e c t i o n  ends, 

the ind iv idua l  is s t i l l  p a r t i c i p a t i n g  i n  welfare ,  the p robab i l i t y  of that 

censored event  is simply the value of the s u r v i v a l  func t ion  a t  T, 

F(T,%). (Left-censored observat ions a r e  omitted from the sample, a s  



discussed below.) Thus, the estimated l ikel ihood function f o r  the e n t i r e  

population is 

where there a r e  nl completed s p e l l s  of welfare observed and 

n2 right-censored spe l l s .  

The choice of the appropriate functional  form f o r  the hazard function 

i s  a much-debated topic. Most commonly, people choose hazards which 

i n t e g r a t e  i n t o  t r ac tab le  functional  forms fo r  the d i s t r i b u t i o n  F( t,Xt). 

Since the r e s u l t s  rmy vary with functional  assumptions, I w i l l  compare a 

v a r i e t y  of parametric and nonparametric d i s t r i b u t i o n a l  assumptions fo r  

the hazard i n  the empirical work below. 

P opula t ion  He terogene i ty 

The po ten t i a l  for  unobserved heterogeneity among the sample popula- 

t i o n  was discussed above. I f  there a re  var iables  t h a t  I cannot include 

i n  the exogenous vector of c h a r a c t e r i s t i c s ,  and which a r e  corre la ted  with 

AFDC usage, I w i l l  derive inappropriate estimates of durat ion dependence 

i f  t h i s  heterogeneity is not taken i n t o  account. Heckman and Singer 

(1984a) prove tha t  the presence of population heterogeneity induces a 

negative bias i n  the hazard function, po ten t i a l ly  producing est imates of 

a decreasing hazard when the true underlying hazard is f l a t  o r  

increasing.  To account fo r  heterogeneity, wr i te  the hazard function a s  

h(t ,Xt,e) ,  where 8 represents  a s e t  of unobservable variables.  The den- 

s i t y  of the underlying d i s t r i b u t i o n  of time spent on welfare is 



where g(0)  is  the d i s t r i b u t i o n  of the underlying unobservables. Given 

both a d i s t r i b u t i o n  f o r  t and a d i s t r i b u t i o n  f o r  0 ,  one can e s t ima te  the 

d e n s i t y  F. However, even more unce r t a in ty  e x i s t s  over the app rop r i a t e  

d i s t r i b u t i o n a l  c h a r a c t e r i z a t i o n  of 0 than e x i s t s  over the app rop r i a t e  

d i s t r i b u t i o n  f o r  t.ll Most commonly, some form of a mixing d i s t r i b u t i o n  

is assumed, i n  which the parameters t h a t  cha rac t e r i ze  the s i z e  and shape 

of the hazard func t ion  a r e  allowed to take two o r  more va lues ,  and these  

va lues ,  a s  w e l l  a s  t h e i r  a s soc i a t ed  p r o b a b i l i t i e s ,  a r e  es t imated  a s  p a r t  

of a maximum l ike l ihood  procedure. (See Heckman and Singer ,  1984a, 

1984b.) I w i l l  descr ibe  below the exac t  form of the he te rogene i ty  model 

e s t ima ted  i n  t h i s  paper. However, it should be noted that the r e s u l t s  

w i l l  be dependent upon the form of he te rogene i ty  which is assumed. 

With r e spec t  to the i s s u e  of time spent  on wel fa re ,  the concepts of 

d u r a t i o n  dependence and he te rogene i ty  a r e  r a t h e r  i n e x t r i c a b l y  l inked  i n  

t he  data, and a t  some l e v e l  it is no t  c l e a r  t h a t  a t tempt ing  to  s epa ra t e  

them o u t  makes a g r e a t  dea l  of sense. I t  is q u i t e  pos s ib l e  that AFDC 

usage changes preferences by af f e c t i n g  these unobservable v a r i a b l e s  (such 

a s  motivat ion) .  I n  t h i s  case,  what w e  observe a s  du ra t i on  dependence i n  

t h e  data may indeed be due to d i f f e r ences  i n  the unobservables-but these 

unobservables themselves a r e  changed by the AFDC program. A 1  term t i v e l y ,  

s i n c e  w e  do no t  observe a l l  women from t h e i r  very f i r s t  s p e l l  of wel fa re ,  

b u t  have a cross-sect ion of women wer a given six-year per iod,  it is 

p o s s i b l e  that exposure t o  AFDC p r i o r  to the beginning of the sample is 

the  cause of the e x i s t i n g  heterogenei ty .  I n  t h i s  case  a l s o ,  c o n t r o l l i n g  



f o r  the he te rogenei ty  does not  e l imina te  a "bias" from the t rue  dura t ion  

e f f e c t ,  but  r a t h e r  e l imina te s  a dura t ion  dependence e f f e c t  that appears  

t o  be p a r t  of the unobservable only because our observa t ion  period f o r  

wel fare  s p e l l s  is too short .  The conclusion is t h a t  while the heteroge- 

n e i t y  adjustments provide i n t e r e s t i n g  a d d i t i o n a l  information about the 

du ra t ion  da t a ,  they a r e  d i f f i c u l t  to i n t e r p r e t ;  the dura t ion  e s t ima te s  

done i n  the absence of heterogenei ty co r r ec t ions  may be the app ropr i a t e  

r e s u l t s  to consider .  

Competing Risk Models 

Once p a r t i c i p a t i n g  i n  the AFDC program, a woman can leave by s e v e r a l  

ways. She can take a job t h a t  r a i s e s  her  income above the AFDC e l i g i b i -  

l i t y  boundary; she can experience an increase  i n  nonlabor income (such a s  

alimony o r  d i s a b i l i t y  a s s i s t a n c e )  that puts  her above the income e l i g i b i -  

l i t y  l i m i t ;  her youngest c h i l d  can reach age 18, e l imina t ing  her AFDC 

e l i g i b i l i t y ;  o r  she can marry, a l s o  e l imina t ing  her  AFDC e l i g i b i l i t y .  I t  

is  not  c l e a r  t h a t  these ways of leav ing  AFDC should a l l  be modeled i n  a 

s i m i l a r  manner. The determinants of leav ing  AFDC v ia  marriage m y  be 

q u i t e  d i f f e r e n t  from the determinants of leaving by increased earnings.  

This  s i t u a t i o n  can be handled with a competing r i s k  model, i n  which there  

a r e  mul t ip le  ways f o r  a welfare  s p e l l  to terminate,  each cha rac t e r i zed  by 

a d i f f e r e n t  hazard function. Le t  hl( t ,Xt)  be the hazard func t ion  asso- 

c i a t e d  wi th  leaving  wel fare  v ia  an earnings increase ,  and h2( t ,Xt) be the 

hazard a s soc i a t ed  with leaving v ia  another  route.  Then the o v e r a l l  prob- 

a b i l i t y  t h a t  a woman w i l l  end a welfare  s p e l l  a t  time t, given i t  has 

l a s t e d  from time 0, is 



The su rv iva l  funct ion  i n  a  competing r i s k  model becomes 

The d i s t r i b u t i o n  of a  completed s p e l l  t h a t  ends Tor reason m (m = 1.2) is 

The l ike l ihood funct ion  f o r  the sample is 

where nl indiv iduals  leave welfare v ia  earnings increases ,  n;! ind iv iduals  

leave  v i a  o the r  changes, and n indiv iduals  a r e  censored. 
3 

Al te rna t ive  D i s t r i b u t i o n a l  Assumptions f o r  the Hazard 

A s  noted above, estimated dura t ion  models a r e  of ten  q u i t e  s e n s i t i v e  

t o  the func t iona l  form assumed f o r  the hazard function. A s  a  r e s u l t ,  I 

w i l l  compare es t imates  based on a  v a r i e t y  of d i f f e r e n t  assumptions. This  

s e c t i o n  b r i e f l y  presents  each of the four  hazard funct ions  that a r e  used 

below. 

a. Weibull Dis t r ibut ion .  Because of i ts mathematical ease,  the most 

commonly used form f o r  F(t,Xt) is a  Weibull d i s t r i b u t i o n .  I n  t h i s  case 

the  hazard funct ion  is1* 

(The constant ,  Bo ,  provides a  measure of the second Weibull parameter, 

lambda.) I f  p<l ( p > l )  the Weibull hazard monotonically decreases 



( increases) .  I f  p=l the Weibull collapses to the exponential d is  t r ibu- 

t i o n  that is characterized by a constant hazard. 

b. Log-Logis t i c  Distr ibution.  The log-logis t i c  is computationally 

convenient and more f l e x i b l e  than the Weibull. I t s  hazard function is 

I f  p > 1, the log- logis t ic  hazard increases from zero to a maximum a t  

t = (p-1 )1/~/exp(f30), and decreases thereaf ter .  

c. Flinn-Heckman Hazard. Flinn and Heckman use a form fo r  the hazard 

function which they derive from a pa r t i cu la r ly  f l e x i b l e  general function. 

I n  t h e i r  d a t a  appl ica t ions ,  th i s  becomes 

Typically used with t and t-squared, t h i s  imposes a c l e a r  quadrat ic  

form on the hazard, although higher powers of t can be included, of 

course. 

d. Continuous Stepwise Nonparametric Hazard. To allow the data as f a r  

a s  possible to reveal the underlying hazard without imposition of a func- 

t i o n a l  form, I estimate a simple stepwise hazard, allowing the hazard 

function to take on a series of constant values a s  t increases: 



where ci = exp(Boi + m ) . l 3  A l a r g e r  number of s t e p s  were t r i e d ,  bu t  

n i n e  appear to  f i t  the data  reasonably well. Increases  i n  the number of 

s teps  do no t  change the es tima tes of 8 , and s i g n i f i c a n t l y  i nc rease  the 

c o s t  of est imation.  This  stepwise hazard is completely nonparametric,  

and I w i l l  r e l y  on a comparison between it and o the r  hazard models to  

determine how well the o the r s  descr ibe  the data.  

EMPIRICAL RESULTS OF DURATION MODELS 

The data used i n  t h i s  study a r e  those on the c o n t r o l  group i n  the 

Sea t t le IDenver  Income Maintenance Experiments (SIMEIDIME) . l4 The 

SIMEIDIME Monthly Composite provides monthly information on income and 

l abo r  market v a r i a b l e s  f o r  a six-year per iod,  1970-1975 i n  S e a t t l e  and 

1971-1976 i n  ~ e n v e r .  l5 From the con t ro l  group I e x t r a c t  a l l  women who 

head households conta in ing  ch i ld ren  under the age of 17 a t  some po in t  

dur ing  the six-year period. This  is the group of p o t e n t i a l  AFDC users.  

There a r e  1121 such women i n  the sample. Of t h i s  group, 714 rece ive  AFDC 

income f o r  a t  l e a s t  one month over the sample. While I can observe most 

women f o r  the e n t i r e  72 months, l6 few a r e  female household heads with 

c h i l d r e n  (i .e. ,  p o t e n t i a l l y  e l i g i b l e  fo r  AFDC) throughout the sample. 

Changes i n  mar i t a l  s t a t u s  and household composition take women ou t  of the 

e l i g i b l e  category. 

While 72 months of data  represent  a s i g n i f i c a n t  length  of time over 

which to observe household behavior,  t h i s  is s t i l l  a s h o r t e r  time period 

than one would i d e a l l y  want. Because I have no presample information i n  

t h e  da ta ,  any s p e l l s  t h a t  a r e  i n  progress i n  the f i r s t  period a r e  l e f t -  

censored and a r e  omitted from t h i s  ana lys is .  l7 Thus, I am l imi t ed  to  



s p e l l s  that start wi th in  the time period of the sample. The r e s u l t s  w i l l  

n e c e s s a r i l y  be biased by lack of information on very long spells--they 

a r e  e i t h e r  both r igh t -  and lef t -censored and do not  appear i n  the data a t  

a l l ,  o r  they a r e  right-censored and provide only l imi t ed  information f o r  

t h e  l i ke l ihood  function. 

Th i s  s e c t i o n  es t imates  dura t ion  models of AFDC r e c e i p t  using the 

f i r s t  observed s p e l l  of welfare  f o r  each household s t a r t i n g  wi th in  the 

sample period. There a r e  508 such s p e l l s  i n  the da ta ,  of which 185 (36 

pe rcen t )  a r e  right-censored. The a n a l y s i s  assumes that only the c u r r e n t  

s p e l l  on wel fare  af f e c t s  s p e l l  durat ion.  Of course,  f o r  households i n  

t h e  midst of mu l t ip l e  s p e l l s  t h i s  may no t  be a good assumption. 18 

Table  1 provides information on the d i s t r i b u t i o n  of these wel fare  

s p e l l s .  Column 1 looks a t  the length  d i s t r i b u t i o n  of the 323 completed 

s p e l l s .  F i f t e e n  percent  of them end w i t h i n  two months whereas 62 percent  

end wi th in  a year  a f t e r  they start. (The average length  i s  a l i t t l e  over 

a year.)  Column 3 ind ica t e s  the length  of the 185 censored spe l l s .  

While Table 1 shows evidence of a l a rge  number of s h o r t  s p e l l s ,  no 

conclusions on s p e l l  l ength  can be drawn from it, s ince  both completed 

and censored s p e l l s  must be j o i n t l y  accounted fo r  t o  adequately es t imate  

expected durat ion.  

One j u s t i f i c a t i o n  given f o r  using annual data to  study AFDC dynamics 

i s  t h a t  women may move i n  and out  of AFDC f o r  one o r  two months awing t o  

admin i s t r a t i ve  problems, and these should no t  be counted a s  r e a l  AFDC 

s p e l l  endings. I n  my data  there  is l i t t l e  evidence of this .  Out of 605 

t o t a l  observed s p e l l  ending i n  the data, i n  only 20 cases  do women r e tu rn  

t o  AFDC a f t e r  one month. I n  16 cases  they r e t u r n  a f t e r  two months, and 



Table 1 

Spel l  Distribution in the Monthly SIMEIDIME Data 

Completed F irs t  Observed Spells Censored F irs t  Observed Spells  
Number Number Cumula t ive  

Completed in: % Completed in: Censored after:  % Censored after:  

2 months 47 15% 10 5% 

6 months 125 39 31 17 

12 months 20 1 6 2 56 30 

24 months 267 

36 months 302 

48 months 316 

60 months 320 

72 months 32 3 

Note: Expected length of completed spe l l s  i s  13.3 months. 



i n  14 cases  they r e tu rn  a f t e r  three months. I n  o the r  words, a l though 

some women experience only s h o r t  per iods off  AFDC, t h e i r s  is not  a pre- 

dominant pa t te rn .  Furthermore, i f  one looks a t  the 50 s h o r t  s p e l l s  off 

AFDC, 29 of them a r e  r ead i ly  explainable:  the household c l e a r l y  has 

increased  income i n  these months, e i t h e r  through employment, o r  because 

of increases  i n  o the r  income sources.  Thus, there  is l i t t l e  evidence of 

"welfare  churning" i n  these data, and l i t t l e  j u s t i f i c a t i o n  f o r  assuming 

t h a t  b r i e f  per iods off welfare  a r e  not  r e a l  s p e l l  endings. 19 

Table 2 looks a t  the causes behind s p e l l  beginnings and endings. 20 

For ty  percent  of the s p e l l s  begin immediately a f t e r  a change i n  mar i t a l  

o r  household s t a t u s ;  only 8 percent  begin with the b i r t h  of a ch i ld .  

Fifty-two percent  begin wi th in  a household t h a t  was a l ready  p o t e n t i a l l y  

e l i g i b l e  ( i .  e. , female-headed with ch i ld ren )  before AFDC r e c e i p t  began. 

Looking a t  s p e l l  endings, 36 percent  of the s p e l l s  a r e  censored, and 

I therefore  do no t  know how they end. I n  18 percent  of the cases  women 

g e t  married and i n  7 percent  of the cases  t h e i r  ch i ld ren  grow p a s t  the 

age  of e l i g i b i l i t y .  Thirty-nine percent  of the cases  leave AFDC al though 

they remain female-headed households. These r e c i p i e n t s  e i t h e r  work t h e i r  

way off  AFDC o r  f ind  o the r  sources of income. 

Table 3 presents  the means of the va r i ab l e s  used to es t imate  AFDC 

s p e l l  durat ion.  Variables  t h a t  do no t  vary over a s p e l l  a r e  race, educa- 

t i on ,  and age a t  the beginning of the s p e l l .  The remainder of the 

v a r i a b l e s  can change a s  the s p e l l  progresses.  I r e p o r t  the means f o r  

number of ch i ld ren  and o the r  income a t  the beginning of the s p e l l ,  and 

the  mean unemployment r a t e  and maximum b e n e f i t  payment over the e n t i r e  

s i x  years.  "Other income" r e f e r s  to  non-AFDC, nonlabor market income. 



Table 2 

Beginning and Ending Reasons f o r  F i r s t  Observed Spe l l s  

Number Percent  

Beginning Reasons 

En te r  AFDC when household composition changes 244 
Change i n  marital o r  household s t a tu sa  20 5 
Inc rease  i n  number of ch i ld ren  39 

Ente r  AFDC from previously s t a t e  of female headship 264 
Decrease i n  head's labor  market income 138 
Decrease in  o the r  incomeb 60 
Unable to  determine reason 66 

T o t a l  f i r s t  observed s p e l l s  508 

Ending Reasons 

Censored 

Leave AFDC when household composition changes 
Change i n  mar i t a l  s t a t u s  
Decrease i n  number of ch i ld ren  

Leave AFDC while s t i l l  female head 
Inc rease  in  head's labor  market income 
Inc rease  in  o the r  incomeb 
Unable to determine reason 

T o t a l  f i r s t  observed s p e l l s  

a ~ n c l u d e s  both divorces o r  s epa ra t ions  and indiv idua ls  who move ou t  of 
ano the r  household ( t y p i c a l l y  t h e i r  parents  ' ) . 

income includes a l l  household income except  labor  m r k e t  income of 
t h e  head and publ ic  a s s i s t ance .  



For these women such income is small (about $28/month), and is mainly 

composed of alimony payments and o the r  sources of publ ic  income such a s  

s o c i a l  s e c u r i t y  or  d i s a b i l i t y  payments. Unemployment r a t e s  a r e  f o r  the 

S e a t t l e  and the Denver SMSAs. Benef i t  mximums a r e  s p e c i f i c  to  each 

household s i z e  i n  Washington o r  Colorado. These vary annual ly i f  s t a t e  

l e g i s l a t u r e s  r e a d j u s t  the r a t e s ,  and they vary monthly a s  they a r e  

a f f e c t e d  by i n f l a t i o n .  For both states they tend to decrease over time, 

as i n f l a t i o n  e ros ions  a r e  l a r g e r  than l e g i s l a t i v e  increases .  I n f l a t i o n  

adjustments  f o r  S e a t t l e  a r e  based on the S e a t t l e  SMSA CPI; f o r  Denver, 

which lacks  i t s  own CPI during these years ,  they a r e  based on the average 

urban CPI f o r  the nation. Table 3 descr ibes  a  populat ion t h a t  is dispro- 

por t i ona  t e l y  nonwhite, poorly educated, and with l i t t l e  ou t s ide  income 

support.  

Table 4 presents  es t imates  of the p robab i l i t y  of e x i t  from an  AFDC 

s p e l l ,  using the four  func t iona l  forms f o r  the hazard presented above. 

F ive  of the va r i ab l e s  i n  the es t imat ion  ( ch i ld ren  under 6, ch i ld ren  under 

17, o the r  income, unemployment r a t e ,  and b e n e f i t  maximums) a r e  e x p l i c i t l y  

allowed to  vary over time. 2 1 

A l l  f unc t iona l  forms show q u i t e  s i m i l a r  c o e f f i c i e n t  pa t t e rns  f o r  the 

seven exogenous variables." Age and educat ion of the head have s i g n i f i -  

c a n t  and p o s i t i v e  e f f e c t s  (i .e. ,  they increase  the p robab i l i t y  of leav ing  

wel fare) .  Race has a  s i g n i f i c a n t  negat ive e f f e c t  ( i .e . ,  being black 

decreases  the p robab i l i t y ) .  The impact of ch i ld ren  is negat ive,  but  only 

the  t o t a l  number of ch i ld ren  under 17 shows s igni f icance .  Other  income 

s i g n i f i c a n t l y  increases  the p robab i l i t y  of leaving welfare ,  while the 

unemployment c o e f f i c i e n t  is negat ive but  uniformly in s ign i f i can t .  The 



Table 3 

Means of Variables i n  SIME/DIME Data: F i r s t  Observed Spe l l s  

S IME DIME To ta l  
Subsample Subsample Sample 

Variables constant  over spe l l :  

Age a t  start of s p e l l  

Race (1 = nonwhite) 

Years of education 

Variables tha t  can vary over spe l l :  

Number of chi ldren < age 6a 

To ta l  chi ldren  < age 17a 

0 ther  income per month b 

Unemployment ra  teC 

Benef i t  maximum per monthd 

Number of observations 

'~easured  a t  s t a r t  of spe l l .  

b ~ n c l u d e s  a l l  household income except labor market income of the head 
and AFDC. Is adjusted fo r  i n f l a t i o n  (1975 d o l l a r s )  and measured a t  
start of spe l l .  

C ~ e a n  f o r  sample period. The Unemployment Rate is the reported 
unemployment i n  the S e a t t l e  and Denver SMSA's, respectively.  

d ~ e a n  f o r  a family of three fo r  the sample period f o r  the s t a t e s  of 
Washington and Colorado, adjusted f o r  i n f l a t i o n  (1975 do l l a r s ) .  



Table 4 

Duration Models of First  Observed Welfare Spells ,  
with Time-Varying Covaria tes  

(Number of observations = 508) 

Functional Form 
Nonparame t r i c  

Weibull Log-Logistic Flinn-Heckman S tepwise 
Variable Hazard Hazard Hazard Hazard 

Cons tant 

Race 
( 1 = nonwhite) 

Education 

Number of 
children < 6 

Total number of 
children < 17 

0 ther income 

Unemployment rate 

Benefit maximum 



Table 4 (Continued) 

Functional Form 
Nonparame t r i c  

Weibull Log-Logis t i c  Flinn-Heckman S tepwise 
Variable Hazard Hazard Hazard Hazard 

Dis t r ibu t iona l  Parameters 

P 

T ime 

Time squared - 

Likelihood value -1381 -1368 -1372 

Mean of survival  
function ( inmonths)  21 18 

Note: Standard e r ro r s  in  parentheses. 

tepw i s e  hazard includes 9 time-varying constants a s  described i n  text.  
A l l  a r e  s i g n i f i c a n t  a t  the 2% level .  

*Signif icant  a t  the 10% level.  
**Significant a t  the 2% level .  



maximum AFDC benef i t  payment is general ly pos i t ive ,  a counter in tu i  t i v e  

r e s u l t ,  but the coe f f i c i en t s  a r e  ins igni f icant .  While o ther  research 

typ ica l ly  f inds  tha t  benef i t  l eve l s  a r e  very important in  determining 

welfare pa r t i c ipa t ion ,  much of the power of th i s  var iable  comes from the 

l a r g e  d i f ferences  in  benef i t  l eve l s  across s t a t e s  within a na t ional  data 

sample. I have observations from only two locat ions ,  within which the 

variance in  benef i t  l eve l s  over time is r e l a t i v e l y  small. 2 3 

The Weibull d i s t r i b u t i o n  has a P parameter of .92, very c lose  to one. 

(Recall  t h a t  P=1 i n  a Weibull d i s t r i b u t i o n  implies a constant  hazard.) 

Thus, the Weibull indica tes  only weak duration dependence i n  the data. A 

graph of the Weibull hazard function, shown i n  Figure 3, confirms this .  2 4 

After  a small i n i t i a l  f a l l ,  the condit ional  probabi l i ty  of leaving 

welfare is almost f l a t .  (Note t h a t  the hazard r a t e s  graphed i n  Figures 3 

through 9 a r e  d i r e c t l y  in te rp re tab le  as  the condit ional  probabi l i ty  of 

leaving AFDC in  a given month, expressed i n  percentage terms. ) 

I n  con t ras t ,  the log- logis t ic  d i s t r i b u t i o n  has a P of 1.26, which in  

t h i s  d i s t r i b u t i o n  indica tes  a r i s i n g  hazard (an increasing probabi l i ty  of 

leaving welfare)  for  s i x  months, and a f a l l i n g  hazard thereaf ter .  Figure 

4 graphs th i s  function. The l ikel ihood value indica tes  t h a t  the log- 

l o g i s t i c  d i s t r i b u t i o n  f i t s  the data much better than the Weibull. 

The Flinn-Heckman hazard shows a somewhat d i f f e r e n t  durat ion pat tern:  

the hazard r a t e  decreases from the f i r s t  month, but  a f t e r  45 months i t  

l e v e l s  off and begins slowly to increase,  a s  Figure 5 shows. This pat- 

t e rn  appears la rgely  due to the r e s t r i c t i o n s  of the quadra t ic  form on the 

t i m e  variable.  I have experimented with the inclusion of higher orders of 

the time var iable  in  the model. While th i rd  or  fourth order terms a re  
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n o t  s i g n i f i c a n t ,  their inc lus ion  does decrease the magnitude of the 

up tu rn  induced i n  the data  by the quad ra t i c  time va r i ab l e .  25 The 

Flinn-Heckman d i s t r i b u t i o n  i s  i n f e r i o r  t o  the l og - log i s t i c  i n  o v e r a l l  

f i t .  

Given the divergence i n  dura t ion  r e s u l t s  between the three  d i s  t r ibu-  

t i o n a l l y  def ined hazards,  the nonparametric s tepwise hazard should pro- 

v i d e  u se fu l  a d d i t i o n a l  informa t i o n  on the t r u e  form of the underlying 

data .  A s  descr ibed above, t h i s  model a l lows the da ta  t o  f i t  i ts  awn 

hazard func t ion  ac ros s  nine cons tan ts .  The est imated hazard func t ion  

( s e e  Figure 6 )  appears  c l o s e s t  to  the l og - log i s t i c  hazard. The hazard 

remains e s s e n t i a l l y  f l a t  f o r  the f i r s t  e i g h t  months, then decreases ,  bu t  

soon f l a t t e n s  ou t  and is e s s e n t i a l l y  cons t an t  a f t e r  18 months. The l i ke -  

l i hood  value confirms the s i m i l a r i t y  between the log - log i s t i c  and the  

nonparame t r ic  est imates .  

There are s e v e r a l  conclusions from Table 4. F i r s t ,  i t  is c l e a r  t h a t  

household c h a r a c t e r i s t i c s  a r e  very important i n  determining how quick ly  a  

woman w i l l  l eave  welfare .  White women who a r e  o lde r  when t h e i r  wel fa re  

s p e l l  starts, who have more educat ion,  higher  a 1  t e m a  t i v e  sources of 

income, fewer ch i ld ren  and fewer young ch i ld ren  move of f  welfare  f a s t e r .  

These r e s u l t s  a r e  e n t i r e l y  c o n s i s t e n t  with earlier research.  Table  5 

uses  the  c o e f f i c i e n t s  from the nonparametric s tepwise d i s t r i b u t i o n  i n  

Table  4 t o  s imula te  the e f f e c t  of changes i n  race,  educat ion,  and number 

of  c h i l d r e n  on expected s p e l l  l eng th  and e x i t  p r o b a b i l i t i e s  from AFDC. 

Th i s  t ab l e  f u r t h e r  confirms the importance of household c h a r a c t e r i s  t i c s  

on AFDC usage. 

Second, func t iona l  a s  sump t i o n s  a r e  c l e a r l y  very impor t an  t and produce 

d i f f e r e n t  p a t t e r n s  f o r  the hazard funct ion.  Among the parametr ic  



Table 5 

Var i a t ions  i n  Expected Spe l l  Length and Surv iva l  
P r o b a b i l i t i e s  with Household c h a r a c t e r i s t i c s a  . 

P r o b a b i l i t y  of Remaining 
Race Years of No. Children T o t a l  No. Expected AFDC on AFDC a f t e r :  

1 a Black Education Under 6 Children S p e l l  Length 2 mo. 6 mo. 2 yrs.  

36.3 mo. 

30.0 

34.7 

28.3 

28.6 

22.7 

43.4 

37.6 

a ~ l l  c a l c u l a t i o n s  a r e  done f o r  a household i n  Sea t t l e .  Age of head is 27 years ,  wi th  
$30/month i n  o the r  income. Unemployment r a t e s  and b e n e f i t  maximums a r e  s e t  a t  t h e i r  
mean l e v e l  i n  S e a t t l e  (9.8% and $238/mo., respec t ive ly) .  Est imates  a r e  based on the 
c o e f f i c i e n t s  of the nonparametric stepwise hazard est imated in  Table 4, column 4. 



d i s  t r i b u  t i ons  , the log-log is t i c  c l e a r l y  f i t s  the da t a  best, and produces 

r e s u l t s  very s imi l a r  to  the nonparametric est imates .  This  makes the 

l o g - l o g i s t i c  an appeal ing func t iona l  form, p a r t i c u l a r l y  s ince  i t  is much 

less computationally expensive than the nonparametric stepwise e s t ima te s  

(which must es t imate  nine parameters to descr ibe  the hazard, r a t h e r  than 

j u s t  one.) 

Thi rd ,  the hazard r a t e  which best f i t s  the data  is one which is f l a t  

( o r  r i s i n g )  f o r  about  the f i r s t  e i g h t  months of welfare  use. This  f a l l s  

between nine and e ighteen  months and then is e s s e n t i a l l y  cons tan t  f o r  a l l  

longer  s p e l l s .  Reca l l  t h a t  a f l a t  o r  r i s i n g  hazard c o n t r a d i c t s  any 

assumption of wel fare  dependence. However, a f a l l i n g  hazard f o r  some 

period of t i m e  a f t e r  the i n i t i a l  months on wel fare  is c o n s i s t e n t  wi th  a 

we l f a re  dependence s to ry ,  i n  which seve ra l  months of p a r t i c i p a t i o n  i n  

AFDC c r e a t e s  r e l i a n c e  on the program. 

Adding Heterogenei ty to the Model 

A s  noted above, the observed f a l l  i n  the hazard r a t e s  may be due to  

d i f f e r e n c e s  i n  the unobservable c h a r a c t e r i s t i c s  of households. I f  one 

group has a high p robab i l i t y  of leav ing  welfare  and a second group has a 

low p r o b a b i l i t y  of leaving,  over time those on welfare  w i l l  be more and 

more l i k e l y  to  belong to  the second group. A s i n g l e  est imated hazard 

r a t e  w i l l  appear t o  f a l l  over time as  the AFDC populat ion mix changes, 

even i f  there  a r e  no dependence e f f e c t s  f o r  e i t h e r  population. Using the 

above r e s u l t s ,  I shall assume t h a t  the underlying hazard r a t e  is log- 

l o g i s  t i c ,  and cha rac t e r i ze  populat ion he terogenei ty  i n  a nonparametric 

manner. 



Assume t h a t  the unobservable is r e f l e c t e d  i n  the cons tan t ,  so t h a t  n 

heterogeneous groups w i l l  have cons tan ts  0 I.. . 0  The p robab i l i t y  t h a t  no 

a n  ind iv idua l  is i n  any group i is IT where n i  = 1. The appropr i a t e  
i' i=1 

hazard r a t e  f o r  a member of group i is thus 

I w i l l  e s t ima te  a he te rogenei ty  model i n  which there  a r e  three groups, 

whose f3 c o e f f i c i e n t s  a r e  i d e n t i c a l ,  but  whose cons tan ts  vary. The proba- 

b i l i t y  that an ind iv idua l  is i n  group 1 o r  2 w i l l  be est imated a s  n l  and 

IT2. (n3 = 1-n1q2.)26 

Table  6 presents  the r e s u l t s  f o r  t h i s  heterogenei ty model. The coef- 

f i c i e n t s  on the exogenous v a r i a b l e s  a r e  q u i t e  similar t o  those presented 

i n  Table 4. However, the allowance f o r  d i f f e r e n t  underlying cons tan ts  

c l e a r l y  produces evidence of s i g n i f i c a n t  heterogenei ty.  Ind iv idua l s  a r e  

q u i t e  l i k e l y  to f a l l  i n t o  the f i r s t  group (p robab i l i t y  52 percent)  o r  the 

second group (p robab i l i t y  38 percent) .  There is only a small chance they 

w i l l  be i n  the th i rd  group (p robab i l i t y  9 percent) .  The l i ke l ihood  func- 

t i o n  i n d i c a t e s  t h a t  t h i s  model f i t s  the da ta  b e t t e r  than the simple 

log- logis  t i c  model i n  Table 4, with no heterogenei ty.  

F igure  7 graphs the three  hazard func t ions  r e s u l t i n g  from the e s t i -  

mates i n  Table 6. (Reca l l  t h a t  this graph is cons t ruc ted  f o r  the average 

ind iv idua l .  Hazard r a t e s  f o r  women with d i f f e r e n t  c h a r a c t e r i s  t ics  would 

show s i m i l a r  pa t t e rns ,  but d i f f e r e n t  magnitudes. ) I f  an ind iv idua l  f a l l s  

i n t o  the f i r s t  group, she e n t e r s  AFDC with v i r t u a l l y  no p robab i l i t y  of 

leav ing ,  and has a very slowly increas ing  hazard which remains low 

throughout the 72 months. Clear ly  t h i s  group--a majori ty  of the  
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Table 6 

Durat ion Model of F i r s t  Observed Welfare S p e l l s  
v i  t h  Heterogeneity and Time-Varying Covariates  

(Number of Observations = 508) 

Shared 
Coef f i c i en t s  Group 1 Group 2 Group 3 Var iab le  

Cons t a n t  

Race 
( 1  = nonwhite) 

E duca t i o n  

Number of 
c h i l d r e n  < 6 

T o t a l  number of 
c h i l d r e n  < 17 

0 t h e r  income 

Unemployment ra t e  

Bene f i t  maximum 

P ( d i s t r i b u t i o n a l  
parameter ) 

P r o b a b i l i t y  of 
being i n  group 

Likel ihood value 

Mean of surv ivor  func t ion  
( i n  months) 

Goodness-of-fit measure 197 

Note: Standard e r r o r s  i n  parentheses. 
aCalculated from the p r o b a b i l i t i e s  f o r  groups 1 and 2. 

*S ign i f i can t  a t  the 10% level .  
**Significant a t  the 2% level. 



population-will  r e ly  on welfare  a long time. However, there  is no evi- 

dence of dura t ion  dependence i n  these s p e l l s  ; i. e., there  is no evidence 

t h a t  t h i s  long-term usage is rx l a t ed  to  time on the program. 

I f  the ind iv idua l  is p a r t  of the second group, she is increas ingly  

l i k e l y  to leave  AFDC i n  the f i r s t  few months ( t h e  hazard rises t o  over 15 
! 

pe rcen t )  ; but  a f t e r  10 months over 60 percent  of t h i s  group is off 

wel fare  and the hazard begins to f a l l  s t e a d i l y ,  down to  around 5 percent.  

The last group, which is least common i n  the data, leaves AFDC very e a r l y  

and very f a s t ;  t h e i r  i n i t i a l  p robab i l i t y  of leav ing  is w e l l  over 50 p e r  

cent .  Over 90 percent  of t h i s  group is off welfare  wi th in  four  months. 

The hazard f a l l s  p rec ip i tous ly  a t  this poin t ,  a s  the few t h a t  remain then 

leave  more slowly. The f a l l i n g  hazard rates i n  these l a s t  two groups may 

be i n t e r p r e t e d  a s  c o n s i s t e n t  wi th  the welfare  dependence models presented 

above. However, the f a c t  t h a t  the hazard begins to f a l l  only a f t e r  the 

major i ty  of each group has l e f t  wel fa re  c r e a t e s  the suspic ion  t h a t  t h i s  

hazard could be crea ted  by a model with no welfare  dependence e f f e c t s  a t  

a l l .  Once the majori ty  of a populat ion has crossed an income threshold,  

i t is s t a t i s t i c a l l y  q u i t e  common (given an underlying d i s  t r i b u  t i o n  i n  

propens i ty  f o r  income change) f o r  the remainder to  c ross  it more and more 

slowly. This  p o s s i b i l i t y  w i l l  be discussed f u r t h e r  below. 

The problem with heterogenei ty models, of course,  is t h a t  there  is no 

way to i d e n t i f y  which group an ind iv idua l  belongs to-the d i s t i n c t i o n  is 

based on an assumed unobservable va r i ab l e  ( a l l  observable v a r i a b l e s  a r e  

a l r eady  included i n  the est imation.)  I t  appears t h a t  there  is some l a r g e  

group which e n t e r s  AFDC with v i r t u a l l y  no a l t e r n a t i v e  oppor tun i t i e s ,  f o r  

whom the p o s s i b i l i t y  of leaving improves slowly over time, bu t  who w i l l  



be on wel fare  a long time. There a r e  o the r  groups who do have ways of 

escaping AFDC ea r ly ,  but  who become l e s s  and l e s s  l i k e l y  to  leave AFDC a s  

time passes. A t  l e a s t  p a r t  of the f a l l i n g  hazard est imated i n  Table 4 i s  

due t o  the mixing of these d i f f e r e n t  groups, not  to  program dependence 

e f f e c t s .  Better understanding of these r e s u l t s  w i l l  r equ i r e  b e t t e r  da ta  

which allow explora t ion  of the na ture  of t h a t  which is cu r ren t ly  being 

termed "unobservable." 

A Competing Risk Model 

Given the uncer ta in ty  of i n t e r p r e t a t i o n  of the he te rogenei ty  r e s u l t s ,  

a n  a l t e r n a t i v e  s p e c i f i c a t i o n  is to es t imate  a competing r i s k  model. I n  

some sense, the competing r i s k  model is a very r e s t r i c t e d  form of hetero- 

gene i ty ,  i n  which heterogeneous groups a r e  e x p l i c i t l y  i d e n t i f i e d  by the 

manner i n  which they leave AFDC. Unfortunately,  n e i t h e r  the simple 

l o g - l o g i s t i c  model of Table 4 nor the heterogenei ty model of Table 6 a r e  

nes t ed  wi th in  the competing r i s k  model, and the l ike l ihood func t ions  w i l l  

t h e r e f o r e  not  be d i r e c t l y  comparable. A s  before,  I choose to  work wi th  a 

log-logis  t i c  s p e c i f i c a t i o n  f o r  the competing r i s k  hazard funct ions.  27 

Table 7 presents  es t imates  of a three-way competing r i s k  model. The 

f i r s t  hazard is est imated f o r  those who leave AFDC when they marry. The 

second group leaves welfare  through an earnings increase ,  a l though t h e i r  

p o t e n t i a l  e l i g i b i l i t y  continues (i .e. ,  they remain female-headed house- 

holds with ch i ldren) .  The t h i r d  group a l s o  remains female-headed, bu t  

l eaves  v i a  some change o the r  than earnings. 2 8 

The c o e f f i c i e n t s  on the exogenous va r i ab l e s  d i f f e r  s i g n i f i c a n t l y  

a c r o s s  these three groups. The l i ke l ihood  of leaving AFDC through 

marriage is s t rongly  and pos i t i ve ly  a f f e c t e d  by age, and s t rongly  and 
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Table  7 

Durat ion Models of F i r s t  Observed Welfare S p e l l s  
w i th  Three-Way Competing Risks and Time-Varying Covaria tes 

(Number of Observations = 508) 

Log-Logis t ic  Hazard 
S p e l l s  Ending S p e l l s  Ending 

S p e l l s  Ending with Earnings wi th  Other 
with Marriage Inc rease  changesa Var i ab l e  

Constant  

Race 
( 1  = nonwhite) 

Education 

Number of 
c h i l d r e n  < 6 

T o t a l  number of 
c h i l d r e n  < 17 

Other  income 

Unemployment r a t e  

B e n e f i t  maximum 

P ( d i s t r i b u t i o n a l  
parameter)  

L ike l ihood  value 

Mean of su rv ivo r  func t ion  
( i n  months) 

Goodness-of -f i t measure 

Note: Standard e r r o r s  i n  parentheses.  
a Inc ludes  i nc reases  i n  nonearned income, ch i ld ren  leav ing  home, and 
unknown reasons f o r  which a female-headed household leaves  the AFDC 
program. 
*S ign i f i can t  a t  the 10% leve l .  

**Significant a t  the 2% level. 



negatively af fec ted  by unemployment and race. This is  consis tent  with 

o the r  evidence showing tha t  poor black women a re  l e s s  l ike ly  to marry. 

I n  con t ras t ,  the probabil i ty of leaving AFDC by earnings increases is 

primari ly af fec ted  by educational l eve l  and number of children. Being 

nonwhite has l i t t l e  e f f e c t  on the probabi l i ty  of t h i s  type of s p e l l  

ending-the negative e f f e c t s  of race i n  the e a r l i e r  aggregate models 

appear to have been sole ly  due to the lower propensity of black women to 

marry, ra ther  than t h e i r  lower probabi l i ty  of leaving welfare by o ther  

means. Since the third group is a mixture of "other reasons fo r  leaving" 

i t  is not surpr is ing  tha t  few explanatory var iables  a re  s ign i f i can t .  

Only income other  than earnings shows pos i t ive  e f f e c t s ,  indica t ing  t h a t  

women with high other-income sources while on welfare a r e  more l i k e l y  to 

leave through fu ture  increases i n  t h i s  income. 

The three hazard ra t e s  estimated i n  these competing r i s k  models a r e  

graphed i n  Figure 8 fo r  the mean individual.  The hazard r a t e  f o r  the 

p robab i l i ty  of leaving AFDC via marriage is very low and v i r t u a l l y  f l a t .  

The probabi l i ty  of leaving by changes other  than earnings increases or  

marriage is a l s o  low (although higher than marriage), and decreases 

s l i g h t l y  over t i m e .  I n  cont ras t ,  the probabi l i ty  of leaving AFDC via 

earnings increases is .higher, especia l ly  i n  the i n i t i a l  months, and f a l l s  

s t e a d i l y ,  from about 1.8 percent to c lose  to 1 percent. Overal l ,  the 

competing r i s k  est imation c l e a r l y  indica tes  tha t  the process of leaving 

AFDC through household changes is qu i t e  d i f f e r e n t  from leaving via an 

earnings change, because of both d i f ferences  in  the coe f f i c i en t s  and d i f -  

f  erences in  the shape of the durat ion parameters. Note tha t  the hazard 

r a t e s  a re  add i t ive  i n  the competing r i s k  model (each individual  is "a t  



FIGURE 8 

3-Way Competing Risk Hazards  

Tlma (months) 

- 

A :  Marriage 

B :  Earnings  Change 

C :  Other  Change 

- 

- 



r i s k "  of each of the c a t e g o r i e s ) ,  which means t h a t  the magnitude of each 

hazard r a t e  w i l l  n eces sa r i l y  be lower on average than those est imated i n  

previous models. 

The hazard r a t e  t h a t  is of most i n t e r e s t  i n  the competing r i s k  model 

i s  that f o r  leaving welfare  v i a  earnings increases .  29 While the hazard 

r a t e s  i n  e a r l i e r  models showed some increases  i n  the e a r l y  months on 

AFDC, the competing r i s k  hazard f o r  earnings change c l e a r l y  has no such 

property.  The hazard decreases  s t e a d i l y  over time, although the r a t e  of 

decrease  is very small. The lack of an i n i t i a l  " r i s i n g  period" i n  the 

competing r i s k  earnings hazard seems puzzling i n  r e l a t i o n  t o  the e a r l i e r  

es t imates .  However, there a r e  reasons to be l ieve  t h a t  the competing r i s k  

e s t ima te s  a r e  somewhat l e s s  r e l i a b l e .  F i r s t ,  each hazard r a t e  i n  the 

competing r i s k  model is est imated wi th  many fewer data  ( l imi t ed  to  those 

who leave v ia  t h a t  category) .  This  means t h a t  the earnings hazard is 

determined primari ly  by those 108 s p e l l s  t h a t  end wi th  earnings 

inc reases ;  t h i s  is probably an i n s u f f i c i e n t  number to  adequately de te r -  

mine the shape of a 72-period hazard ra te .  30 Since the hazard r a t e s  i n  

Tables  4 and 6 were est imated from a much l a r g e r  s e t  of da ta ,  they should 

be more r e l i a b l e .  

Second, one can c a l c u l a t e  a goodness-of-fit measure to  compare the 

e s t ima te s  i n  Tables 6 and 7 (given a t  the bottom of these t ab l e s ) .  This  

i s  based on a Pearson chi-squared s t a t i s t i c ,  comparing the a c t u a l  versus 

the  predic ted  number of people who e i t h e r  complete a s p e l l  of a given 

length ,  o r  a r e  censored a f t e r  a given period of time (144 p o t e n t i a l  

ca t egor i e s . )  The heterogenei ty model has a d i s t i n c t l y  lower goodness-of- 

f i t  number, i nd ica t ing  t h a t  the predic ted  f i t  from t h i s  model is  c l o s e r  

t o  the p a t t e r n  of the a c t u a l  data. 3 1 



Severa l  conclusions r e s u l t  from the es t imates  i n  Tables 6 and 7. 

F i r s t ,  there  is evidence t h a t  some s i g n i f i c a n t  degree of heterogenei ty 

e x i s t s  i n  the data. This is one reason f o r  f a l l i n g  hazard r a t e s  i n  the 

aggregate  data. Second, f o r  a  s i g n i f i c a n t  number of people (group one i n  

the  heterogenei ty est imates ,  and those a t  r i s k  of marriage o r  o ther  

changes i n  the competing r i s k  model) there i s  no evidence of time- 

dependent e f f e c t s  i n  t h e i r  propensi ty to leave AFDC. For these AFDC p a r  

t i c i p a n t s ,  the data do not support a  model of welfare dependence. Third,  

f o r  o ther  groups, the condi t ional  p robab i l i t y  of leaving AFDC does vary 

over  time. I t  m y  be f l a t  o r  r i s i n g  i n  the e a r l y  months on the program, 

bu t  i n  a l l  models there  is some s i g n i f i c a n t  por t ion  of time over which 

the  hazard rate f a l l s  f o r  some AFDC pa r t i c ipan t s .  For these groups, t h i s  

f a l l i n g  hazard is consis  t e n t  with a  welfare dependence s tory.  F ina l ly ,  

the  parameter es t imates  from the competing r i s k  model i n d i c a t e  t h a t  race 

i s  an important va r i ab le  i n  explaining welfare usage because it is corre- 

l a t e d  with d i f f e r e n t  marriage p r o b a b i l i t i e s ,  not  because of i ts  e f f e c t  on 

o t h e r  var iab les .  

A SIMULATED MODEL OF AFDC PARTICIPATION WITHOUT DEPENDENCE 

We s t a r t e d  t h i s  paper by a s s e r t i n g  t h a t  a  dec l in ing  hazard was con- 

s i s t e n t  with a  model of dura t ion  dependence. Had we found no evidence of 

dec l in ing  hazards, t h a t  would have been a  s t rong argument aga ins t  wel fare  

dependence a s  we have defined it. However, we have found evidence t h a t  

hazard r a t e s  f o r  leaving AFDC do dec l ine ,  although not  over a l l  s p e l l  

l engths  and not f o r  a l l  individuals .  The next  s t e p  is to ask whether 

t h i s  is s u f f i c i e n t  evidence to conclude t h a t  some degree of welfare 



dependence ex i s t s .  I w i l l  i nves t iga te  th i s  question by building a model 

of income change which is unaffected by pa r t i c ipa t ion  i n  AFDC. I can 

simulate expected income over time f o r  each of my AFDC households from 

the  SIMEIDIME data. The AFDC par t i c ipa t ion  decision w i l l  be based on a 

simple comparison of whether simulated income is above or  below the 

break-even point. 32 This w i l l  produce a s e t  o f  simulated welfare spe l l s .  

To do so requires moving from the purely data-descriptive techniques of 

hazard r a t e s  to  an e x p l i c i t  model of income dynamics. I f  the hazard 

r a t e s  that describe the data i n  the above models can be duplicated i n  the 

s imula ted data without assuming any time-dependence e f f e c t s  of welfare 

pa r t i c ipa t ion ,  then those decl ining hazards a r e  not s u f f i c i e n t  proof of 

welfare dependence. 33 

Assume that earned income moves over time according to the autocorre- 

l a t e d  model: 

(15) y t  = Yperm + et, where et = aet,l + v t=  

Y t  is earned income i n  period t; Yperm is long-run expected permanent 

earned income; and v is a normally d i s t r ibu ted  random e r ro r  t e r m  with 
t 

mean zero. I n  t h i s  model, earnings diverge from t h e i r  long-run l e v e l  a s  

random shocks occur and slowly d i e  out  over time. Given a s t a r t i n g  

value, e l ,  an est imate of Yperm, and est imates of a and a", the standard 

e r r o r  of v, I can generate a stream of income expectations f o r  a house- 

hold. I f  the s t a r t i n g  point  fo r  the model is the f i r s t  month of AFDC 

par t i c ipa t ion ,  the expected income f o r  a household i n  each succeeding 

period can be generated and compared with the AFDC cutoff point  f o r  tha t  

household. When expected income crosses the cutoff point,  the household 



is  assumed to  leave AFDC. This  c r e a t e s  a sample of simulated AFDC 

s p e l l s ;  the est imated hazard from these simulated s p e l l s  can be compared 

wi th  the hazard est imated from the a c t u a l  data. Note t h a t  these simu- 

l a  ted s p e l l s  have no welfare  dependence e f f e c t s  ; the generated stream of 

household earn ings  is unaffected by AFDC pa r t i c ipa t ion .  34 

The Appendix conta ins  a desc r ip t ion  of how the s t a r t i n g  values f o r  

t h i s  s imula t ion  a r e  produced and descr ibes  the s imula t ion  more f u l l y .  

B r i e f l y ,  I use es t imates  f o r  a and a derived from a very s i m i l a r  da ta  v 

s e t .  Yperm is ca l cu la t ed  f o r  each household, using c o e f f i c i e n t s  e s t i -  

mated from the monthly earnings of a sample of female-headed households 

i n  the SIMEIDIME who do not  p a r t i c i p a t e  i n  welfare.  (Yperm is determined 

by the t y p i c a l  s e t  of household c h a r a c t e r i s t i c s  which e n t e r  most human 

c a p i t a l  wage equations.)  Households a r e  assigned t h e i r  a c t u a l  observed 

earned income i n  the f i r s t  month on AFDC (Y1). Income i n  the second 

per iod  is ca l cu la t ed  using equat ion (15) ,  where el = Y1-Yperm. A random 

number genera t o r  which se l ec t ed  from a normal d i s t r i b u t i o n  wi th  var iance  

a was used to genera te  values f o r  the random income shock, v, i n  each v 

period. 

For much of my sample, t h i s  model implies  t h a t  an AFDC s p e l l  starts 

w i t h  a l a rge  negat ive "shock" to  income. (Many women have zero earn ings  

dur ing  t h e i r  f i r s t  month on AFDC, so Y1-Yperm = -Yperm. ) Over time, the 

ea rn ings  stream should converge back towards Yperm. An AFDC s p e l l  ends 

when est imated income exceeds the est imated break-even po in t  f o r  a house- 

hold. S p e l l s  a r e  censored i f  they a r e  s t i l l  i n  progress when the 

SIMEIDIME sample period is w e r .  (Each s p e l l  is assumed to start a t  i ts  

a c t u a l  ca lendar  time. ) 



The s p e l l s  generated by t h i s  s imula t ion  a r e  summarized i n  Table 8, 

which can be compared to the a c t u a l  da ta  i n  Table 1. Table 8 shows t h a t  

188 s p e l l s  were censored-very c l o s e  to the 185 censored s p e l l s  i n  the 

a c t u a l  data .  The expected l eng th  of a completed s p e l l  is somewhat longer  

i n  the simulated data (20 months) than i n  the a c t u a l  da ta  (13 months). 

Th i s  simulated s p e l l  da ta  is used to es t imate  a l og - log i s t i c  model of 

AFDC dura t ion ,  i d e n t i c a l  t o  t h a t  presented i n  column 2 of Table 4. The 

r e s u l t s  of t h i s  e s t ima t ion  a r e  i n  Appendix Table A. Given the na tu re  of 

t he  s imula t ion ,  it is not  s u r p r i s i n g  that most exogenous v a r i a b l e s  have 

i n s i g n i f i c a n t  c o e f f i c i e n t s .  F igure  9 provides a graph of the r e s u l t i n g  

hazard funct ion.  For comparison, Figure 9 a l s o  graphs the earn ings  

hazard from the competing r i s k  model and the hazard func t ion  from the 

s imple log-logis  t i c  model i n  Table 4. 

The hazard func t ion  r e s u l t i n g  from these simulated wel fa re  s p e l l s  is 

very reveal ing.  The hazard has a somewhat s i m i l a r  shape to  t h a t  esti- 

mated by the l og - log i s t i c  model i n  Table 4, a l though it starts a t  a lower 

p o i n t  and rises more slowly. I t  rises f o r  24 months, then f a l l s  s t e a d i l y  

throughout the rest of the period.35 The reason behind t h i s  dec l ine  is 

c l e a r ;  a s i g n i f i c a n t  number of AFDC p a r t i c i p a n t s  c ros s  the income 

threshold  ou t  of AFDC i n  the i n i t i a l  months, but  over time, those who a r e  

l e f t  c ro s s  a t  a decreasing rate. Those whose permanent income is c l o s e  

t o  (o r  below) the break-even poin t ,  o r  those who rece ive  f u r t h e r  nega t ive  

income shocks, remain on AF'DC longer.  Over the range i n  which it 

decreases ,  the rate of decrease is very s i m i l a r  t o  the decrease  observed 

i n  the earn ings  hazard from the competing r i s k  model; the two l i n e s  

e s s e n t i a l l y  p a r a l l e l  each o the r  a t  d i f f e r e n t  magnitudes. 



Table 8 

Spe l l  Distribution of Simulated Spells  

Completed Spells  Censored Spells  
Number Cumulative Number Cumula t ive 

T i m e  Completed in: % Completed in: Censored after:  % Censored after:  

2 months 28 

6 months 53 

12 months 109 

24 months 227 

48 months 30 5 

72 months 320 

Note: Expected length of completed spe l l s  i s  19.6 months. 



FIGURE 9 

S i m u l a t e d  H a z a r d  Ra te  vs. A c t u a l  

.4: Simulated Spells I 
I 

B: Actual Spells, 
0.08 Log-logistic estimates 

(Table 4, column 2) 

C: Actual spells, Competing 
I 
1 Risk Model, Earnings , 

Change On1 y (Table 6, 1 
column 2) 

Tlma (months) 



The primary conclusion from t h i s  s imulat ion is  t h a t  a dec l in ing  

hazard has no necessary r e l a t i o n s h i p  to wel fare  dependence. Indeed, a 

very simple model of income change wi th  no AFDC dependence e f f e c t s  can 

produce a dec l in ing  hazard tha t  is somewhat s i m i l a r  to  those hazards 

es t imated  from models using a c t u a l  data.  This  s imulat ion casts doubt on 

whether the f a c t  that hazard r a t e s  do dec l ine  f o r  some p a r t i c i p a n t s  over 

c e r t a i n  s p e l l  l engths  provides any evidence of welfare  dependence. I t  

a l s o  calls i n t o  ques t ion  previous s t u d i e s  of wel fare  dependence which 

take dec l in ing  hazards to  be proof t h a t  wel fare  dependence e x i s t s .  

FINAL COMMENTS 

A few comments need to be made on the i n t e r p r e t a t i o n  of these r e s u l t s  

and t h e i r  r e l a t i o n s h i p  to previous work on welfare  dependence. I n  com- 

pa r i son  to Bane and Ellwood, I f ind  s h o r t e r  s p e l l s  of wel fare  use36 and 

less evidence of dura t ion  dependence. Many of the est imated hazard r a t e s  

i n  t h i s  paper show e i t h e r  no evidence of dura t ion  dependence, o r  show 

only a very moderate decrease over t i m e .  I n  l a r g e  pa r t ,  t h i s  is probably 

due to the use of monthly data  versus  annual d a t a ,  which smooths toge ther  

mu l t ip l e  s p e l l s  of welfare.  I n  add i t i on ,  these d i f f e r ences  must a l s o  be 

due to the s h o r t e r  t i m e  period of my d a t a  and the focus on s i n g l e  s p e l l s  

of welfare.  I f  Ellwood is c o r r e c t  i n  f ind ing  g r e a t e r  dura t ion  dependence 

over  a longer  time period,  then r e s u l t s  from m u l t i s p e l l  models should 

show more evidence of dura t ion  dependence. 

The s imulat ion r e s u l t s  i n  t h i s  paper i n d i c a t e  the danger of drawing 

c a u s a l  in ferences  from purely data-descrip t i v e  techniques. Even the 



presence of s i g n i f i c a n t  durat ion dependence in  welfare s p e l l s  may not  

r e f l e c t  any program-induced ef f e c  ts. This h ighl ights  the need to build 

and test e x p l i c i t  causal  models of welfare pa r t i c ipa t ion  i n  fu tu re  

research. 

I t  is important to note t h a t  one should not i n t e r p r e t  the r e s u l t s  i n  

t h i s  paper a s  indica t ing  t h a t  few women s tay  on welfare a long time. I n  

f a c t ,  the heterogeneity est imates indica te  tha t  the probabi l i ty  of 

leaving AFDC is very low fo r  more than half of the sample; these women 

w i l l  c l ea r ly  re ly  on welfare a s  a long-term source of income support. 

The primary point  of t h i s  paper is t h a t  these long s p e l l s  a r e  n e i t h e r  

crea ted  nor lengthened by the use of AFDC i t s e l f .  The r e s u l t s  of th i s  

paper indica te  tha t  the welfare population is exceptionally d iverse  (a 

conclusion a l s o  emphasized by Ellwood): some women within i t  leave 

welfare quickly, while others  have few nonwelfare opportunit ies .  Further  

evidence of the f a c t  t h a t  some women have few options outside welfare 

comes from the ca lcu la t ion  of permanent income which I made f o r  every 

household i n  order to complete the simulation i n  the previous sect ion.  

For almos t one- th i rd  of the households, estimated permanent income l e v e l s  

were below AFDC break-even levels .  

F ina l ly ,  th i s  study a l s o  emphasizes the close l inks  between AFDC 

usage and household composition change--particularly marriage and 

remarriage ra tes .  This i ssue  deserves a g rea t  deal more research a t ten-  

t i o n  than it has received. Unt i l  w e  have b e t t e r  models of household for- 

mation and change, w e  w i l l  be unable to est imate b e t t e r  causal models of 

AFDC recipiency. 



Notes 

l s e e ,  f o r  example, Mof f i t t  (1983), Ellwood and Bane (1984), Blank 

(1985). 

2 ~ e e  Mof f i t t  (1983) o r  Blank (1985). P l a n t  (1984) looks pr imar i ly  a t  

s i n g l e  p a r t i c i p a t i o n  dec is ions ,  but  has some mult iper iod ana lys i s .  

3 ~ h e n  Ellwood redoes h i s  a n a l y s i s  using OINei l l  e t  a l .  ' s (1984) def i- 

n i t i o n s  f o r  AFDC s p e l l s ,  he e l imina tes  most (but  not  a l l )  of the d i f -  

f e r ences  i n  r e s u l t s .  

4 ~ h e  use of d i s c r e t e  dura t ion  models may be p a r t i c u l a r l y  ques t ionable  

when the wel fare  s p e l l  is based on annual data ,  a c l e a r  aggregat ion.  

50ne except ion is a study by Feas te r ,  Gottschalk,  and Jakubson 

(1985), which uses monthly informaiton on AFDC r e c i p i e n t s  i n  Wisconsin to 

i n v e s t i g a t e  the impact of the 1981 l e g i s l a t i v e  changes on l ength  of AFDC 

s p e l l s .  

6 ~ a n e  and Ellwood (1983) and Ellwood (1986) t e s t  the e f f e c t  of n o t  

count ing years  when the amount of welfare  received is very small, and 

f i n d  l i t t l e  change i n  t h e i r  r e s u l t s .  

70f course,  it would be preferab le  to have monthly da t a  a v a i l a b l e  f o r  

a s  long a period of time a s  the annual panel s tud ies .  My da ta  w i l l  pro- 

v ide  l e s s  information on mul t ip le  s p e l l s  and on long s p e l l s ,  bu t  i t  

should provide more p rec i se  information on AFDC usage wi th in  the six-year 

per iod t h a t  it covers. The prospect  is bleak f o r  ob ta in ing  a longer  

sample of monthly da ta  than the 72 months a v a i l a b l e  here. The newly 

developed Survey of Income and Program P a r t i c i p a t i o n  (SIPP) panel fol lows 

household f o r  36 months before r o t a t i n g  them out  of the sample. 



8 ~ n  except ion is Gottschalk (1986), who i n v e s t i g a t e s  the impact of 

t a x  and t r a n s f e r  l e v e l s  on welfare  dura t ion  i n  a dynamic model. 

 he most complete study of t h i s  i s sue  is Ellwood and Bane (1984). 

For a d i scuss ion  of e a r l i e r  l i t e r a t u r e ,  see  Bishop (1980) and MacDonald 

and Sawhil l  (1978). 

l 0 ~ o t e  t h a t  t h i s  paper only dea ls  with a s i t u a t i o n  where a c t u a l  time 

spen t  on AFDC a f f e c t s  these var iab les .  An a l t e r n a t i v e  model might assume 

t h a t  it is the p o t e n t i a l  a v a i l a b i l i t y  of AFDC which a f f e c t s  marriage pro- 

p e n s i t i e s .  This  requi res  a d i f f e r e n t  set of empir ica l  t e s t s  and is not  

addressed i n  t h i s  paper. 

''1, p a r t i c u l a r ,  one cannot produce nonparametric es t imates  of both 

g ( 0 )  and f ( t ) ;  a t  l e a s t  one of the d i s t r i b u t i o n s  has to take an e x p l i c i t  

assumed form. Heckman and Singer  suggest l e t t i n g  the unobservable take a 

nonparametric form. This is the approach used i n  t h i s  paper. However, 

T r u s s e l l  and Richards (1985) i nd ica t e  t h a t  t h i s  is j u s t  a s  sub jec t  to 

d i s t r i b u t i o n a l  b iases  a s  when the d i s t r i b u t i o n  of t is est imated 

nonparame t r i c a l l y  . 
12por the remainder of t h i s  sec t ion ,  I drop the time subsc r ip t s  on 

the X vec tor  f o r  no ta t iona l  s impl ic i ty .  

1 3 ~ h i s  is the equiva len t  of es t imat ing  a set of exponent ial  d i s t r i bu -  

t i o n s  ( i n  which the hazard is cons tan t )  over d i f f e r e n t  values of t. One 

could a l s o  a r r i v e  a t  t h i s  model by replacing the continuous time 

v a r i a b l e s  i n  (12) with dummies f o r  d i f f e r e n t  values of t. 

1 4 ~ 1 ~ ~ / ~ 1 ~ ~  was not  a random sample of the population, but  had an  

upper-income cutof f  po in t  a t  about median income. This  w i l l  exclude a l l  

women who were i n  a high-income household a t  the start of the sample. 



Since I am i n t e r e s t e d  only i n  AFDC s p e l l s ,  to the ex t en t  t h a t  few women 

move from high-income households onto AFDC, t h i s  w i l l  not  g r e a t l y  a f f e c t  

my r e s u l t s .  SIME/DIME a l s o  excluded those f o r  whom labor  market par- 

t i c i p a t i o n  was not  poss ib le  (such a s  the disabled) .  

15while my data covers a more l imi ted  time per iod .  than t h a t  used by 

o t h e r  s t u d i e s  referenced above (which have annual data through the e a r l y  

1980s),  t h i s  should no t  c r e a t e  a s e r ious  problem of comparison. M o f f i t t  

(1986) f i n d s  evidence of a s t r u c t u r a l  s h i f t  i n  AFDC p a r t i c i p a t i o n  between 

1967-1973, but  l i t t l e  evidence of any s h i f t  a f t e r  t h a t  t i m e  period. 

1 6 ~ h e r e  a r e  some who leave the sample e a r l y ,  inc luding  migrants. I n  

t h i s  study moving from the con t ro l  group i n t o  the experimental group is 

a l s o  considered equiva len t  to leaving the sample. 

17while there  a r e  techniques to a d j u s t  f o r  left-censored da ta ,  they 

a r e  cumbersome and o f t e n  a r b i t r a r y .  

18while I observe some rnultiple s p e l l s  i n  my data ,  I choose not  to  

work with them. F i r s t ,  they a r e  highly se l ec t ed ,  s ince  the sample length  

permits  only short-durat ion,  c lo se ly  spaced mul t ip le  s p e l l s  to  appear.  

Because I have no information outs ide  of the six-year sample period,  I 

have no bas i s  on which to t r e a t  the observed mul t ip le -spe l l  p a r t i c i p a n t s  

d i f f e r e n t l y  from other  p a r t i c i p a n t s ,  whose e a r l i e r  or  l a t e r  s p e l l s  may be 

censored or  ou ts ide  the sample. Second, the appropr ia te  model f o r  

mu l t ip l e  s p e l l s  requi res  a model of time both on and off  AFDC ( so  t h a t  

the p robab i l i t y  of r een te r ing  AFDC f o r  a new s p e l l  can be est imated) .  

This  is more than a simple two-state model, s ince  time off  AFDC may 

inc lude  marriage, higher  earnings,  periods without  ch i ld ren ,  e tc .  Given 

the complexity of t h i s  task, together  with the data  problems, t h i s  paper 

is  l imi ted  to an ana lys i s  of s i n g l e  s p e l l s .  



191 have el iminated the remaining 21 inexp l i cab le  s h o r t  s p e l l s  of f  

wel fare  by recoding the data to show a continuous s p e l l .  (The r e s u l t s  

a r e  unaffected by t h i s  receding.) 

'O~he  d a t a  i n  Table 2 were derived by looking a t  var ious causa l  

v a r i a b l e s  f o r  s i x  months before a s.pell  began and s i x  months a f t e r  i t  

ended. Changes i n  mar i t a l  o r  household s t a t u s  or  i n  number of ch i ld ren  

were coded f i r s t .  I n  the remaining data ,  i f  both labor  market and o the r  

income changed, coding was determined on the bas i s  of which involved the 

l a r g e r  d o l l a r  change. 

' l ~ h e n  these f i v e  va r i ab l e s  a r e  set a t  t h e i r  beginning-of-spell 

va lues  and no time variance is allowed, q u i t e  d i f f e r e n t  c o e f f i c i e n t s  a r e  

est imated,  both i n  value and s igni f icance .  Likelihood values a r e  s ign i -  

f i c a n t l y  lower without  time-varying exogenous var iab les .  

 h he c o e f f i c i e n t  values ac ros s  columns i n  Table 4 a r e  s imi l a r ,  but  

s i n c e  each column is based on a d i f f e r e n t  func t iona l  form, they a r e  no t  

d i r e c t l y  comparable. However, e l a s t i c i t y  es t imates  f o r  the va r i ab l e s  

a l s o  show very s i m i l a r  pa t t e rns  across  a l l  f unc t iona l  forms. This  is no t  

s u r p r i s i n g ,  a s  the exogenous va r i ab l e s  e n t e r  each d i s t r i b u t i o n  i n  a s i m i -  

l a r  manner, through the term exp(BX). 

2 3 ~ h i s  va r i ab l e  a l s o  appears to a c t  p a r t i a l l y  a s  a proxy f o r  d i f -  

fe rences  between the two loca t ions .  I f  a dummy v a r i a b l e  is included f o r  

l o c a t i o n  i n  S e a t t l e ,  i t s  c o e f f i c i e n t  is i n s i g n i f i c a n t ,  bu t  the coef- 

f i c i e n t  on b e n e f i t  maximums becomes even smaller.  

2 4 ~ i g u r e s  3 through 9 graph the hazard rates f o r  a black woman i n  

S e a t t l e  of mean age (271, mean o the r  income ($28/month), wi th  11 years  of 

educa t ion  and two chi ldren ,  one age 3 and the o ther  age 7. Unemployment 



and b e n e f i t  maximums a r e  a l s o  s e t  equal  to  t h e i r  mean l e v e l s ,  so the 

graphs i n d i c a t e  expected hazard r a t e s  f o r  the mean indiv idua l ,  holding 

a l l  exogenous va r i ab l e s  constant .  

2 5 ~ h e  lack  of many s p e l l s  longer  than 45 months means t h a t  t h i s  long- 

term upturn i n  the hazard is very imprecisely estimated. 

2 6 ~ n c r e a s i n g  the number of groups r e s u l t s  i n  convergence problems. 

Using only two groups, I have t e s t ed  f o r  heterogenei ty i n  the shape para- 

meters  ( t h e  p ' s )  and i n  the 6 's. There is no evidence of he te rogenei ty  

i n  the 0 ' s. One can es t imate  a two-group model i n  which both the 

cons t an t s  and the p ' s  vary ( t h i s  model w i l l  no t  converge f o r  th ree  

groups.) However, the r e s u l t i n g  two hazard r a t e s  look very much l i k e  

those presented here: one is v i r t u a l l y  f l a t  and very low, and the o t h e r  

peaks sharply a t  a high l e v e l  and then f a l l s  rapidly.  P r o b a b i l i t y  

weights  a r e  evenly spread between the two groups. This  es t imate  is not  

presented s ince  it does not  provide a g r e a t  dea l  of a d d i t i o n a l  infor- 

mation to the three-group model with varying cons tan ts  shown here. 

2 7 ~ i n c e  there  is no heterogenei ty i n  t h i s  model, one could use a non- 

parametr ic  procedure. However, the number of simultaneously es  tima ted  

parameters i n  the competing r i s k  model is la rge ,  and adding mul t ip l e  

shape parameters f o r  each hazard would r equ i r e  unacceptably l a r g e  amounts 

of computer t i m e  and money. 

2 8 ~ h i s  includes those whose income rises because of increases  i n  

nonearned income, those whose ch i ld ren  leave home, and those whose 

reasons f o r  leaving a r e  unknown. 

2 9 ~ h e  v i r t u a l  f l a t n e s s  of the hazards f o r  e x i t i n g  AFDC through 

marriage o r  o the r  changes ind ica t e s  t h a t  there is no i s sue  of time depen- 

dence i n  these types of ex i t s .  



3 0 ~  have attempted t o  es t imate  a  competing r i s k  model, with heteroge- 

n e i t y  i n  the p robab i l i t y  of leaving v i a  earnings increases .  This  model 

has  s e r ious  i n s t a b i l i t y  problems, l a rge ly  r e l a t e d  to the very few obser- 

va t ions  from which it is t ry ing  to es t imate  heterogenei ty e f f e c t s  wi th in  

t h e  earn ings  hazard. 

3 1 ~ h i s  measure is 1 (Actuali - ~redicted~)~/~redicted~, i = 1,144. 

Note t h a t  while t h i s  measure is ind ica t ive  of the comparative f i t  of both 

models, it is not  a  r e l i a b l e  s t a t i s t i c  s ince  i ts  d i s t r i b u t i o n  is unknown. 

It does no t  provide a  x2 s t a t i s t i c  s ince  it does not  account f o r  the f a c t  

t h a t  the predic ted  model is based on est imated parameters. 

I lnfortunately,  with the censoring in  the da ta ,  i nd iv idua l s  each have a  

d i f f e r e n t  number of per iods during which they a r e  "at r isk."  Goodness- 

o f - f i t  s t a t i s t i c s  which c o r r e c t  f o r  t h i s  problem (see  Heckman, 1983) a l l  

r equ i r e  symmetrical data ,  i n  which each ind iv idua l  can p o t e n t i a l l y  f a l l  

i n t o  every c e l l .  

3 2 ~ h i s  is similar to the model of AFDC p a r t i c i p a t i o n  t h a t  i s  pre- 

sen ted  i n  Ashenfel ter  (1983) and t e s t ed  empir ica l ly  with annual data i n  

P l a n t  (1984). It is a l s o  s i m i l a r  to the model of income change developed 

i n  L i l l a r d  and Willis (1978). 

3 3 ~ d e a l l y ,  one would l i k e  to  be a b l e  to  d i r e c t l y  t r a n s l a t e  a  causa l  

model of income genera t ion  i n t o  an est imable hazard model. This  is typi- 

c a l l y  no t  possible .  Most dynamic models of income change requi re  a  set 

of f l e x i b l e  c o r r e l a t i o n s  between time periods. There a r e  no e a s i l y  e s t i -  

mated func t iona l  forms which allow f o r  i n t e r c o r r e l a t i o n s  between more 

than 2 o r  3  time periods. 



3 4 ~ h i s  model a l lows women to  leave AFDC only through earnings 

increases .  I have not  allowed f o r  the p robab i l i t y  of leaving through 

marriage o r  o the r  c langes,  l a r g e l y  because there is no obvious way of 

j o i n t l y  modeling marriage, divorce,  f e r t i l i t y ,  and income clanges. My 

primary i n t e r e s t  w i l l  thus be i n  comparing the shape of the generated 

hazard, no t  its magnitude. 

350ne ,ason f o r  the longer  r i s i n g  hazard i n  the simulated data  is 

t h a t  the s imula t ion  does not  allow l a rge  and sudden jumps i n  income, a s  

o f t e n  happens when a woman f inds  a job. I n  the a c t u a l  data ,  many of the 

e a r l y  l eave r s  seem t o  experience such jumps i n  the f i r s t  few periods on 

welfare .  

3 6 ~ l l w o o d  and Bane c a l c u l a t e  a mean expected s p e l l  l ength  of 5.2 

years .  Ellwood, using somewhat rev ised  da ta ,  c a l c u l a t e s  a mean l eng th  of 

4.4 years.  My mean length  (Table 5) is 3.1 years. 
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Appendix 

A SIMULATION MODEL OF INCOME CHANGE AND AFDC PARTICIPATION 

The model of income genera t ion  is a simple au toco r re l a t ed  procedure, 

(Al)  Y = Yperm + e , where e = a e  + v .  
t t t t-1 t 

Simulated income f o r  each household is generated s t a r t i n g  with the  f i r s t  

per iod  when they e n t e r  AFDC. I n  t h i s  f i r s t  period t h e i r  earned income is 

set  a t  i ts  a c t u a l  value (Y ). 
1 

Yperm f o r  each household is est imated by using those households i n  

June of 1973 ( t h e  mid-point of the sample) who were female-headed but  d id  

n o t  rece ive  AFDC. Earned income among this sample was est imated wi th  a 

maximum l ike l ihood  equat ion i n  which the p robab i l i t y  of labor  market p a r  

t i c i p a t i o n  and monthly earnings were est imated simultaneously. The coef- 

f i c i e n t s  from t h i s  e s t ima t ion  were used t o  c a l c u l a t e  expected earn ings  

among each AFDC household ( cond i t i ona l  upon p a r t i c i p a t i o n )  a s  an e s t ima te  

of Yperm. (These es t imates  were ad jus t ed  f o r  p r i c e  changes between June 

1973 and the months when the household was on AFDC.) 

Estimates of a ,  the a u t o c o r r e l a t i o n  c o e f f i c i e n t ,  and a the v' 

s tandard  e r r o r  of the random term v, were taken from Ashenfe l te r  and Card 

(1985), who have a very s i m i l a r  sample of earners .  Thei r  research  e s t i -  

mates the s t r u c t u r e  of earnings from a na t iona l  sample of low-income 

women between the years  1970 and 1975 who then p a r t i c i p a t e d  i n  the CETA 

program i n  1976. The i r  data  was annual. Thei r  es t imated a u t o c o r r e l a t i o n  

c o e f f i c i e n t  is -791, which t r a n s l a t e s  i n t o  a monthly c o e f f i c i e n t  of .98. 

They f ind  t h a t  71.5 percent  of the v a r i a t i o n  i n  income over time was due 

t o  random va r i a t ion .  Calcu la t ing  71.5 percent  of the var iance  i n  income 



among my sample over time, I a r r i v e  a t  an es t imate  f o r  ov of 89.65. 

(This  is i n  d o l l a r s  per month.) 

I n  order  to s e t  the income-genera t i o n  process running, I need an  

e s t ima te  of el, the "shock" to  income occurr ing i n  the f i r s t  period when 

these  women e n t e r  welfare.  I assume that t h i s  is equal to  Y1-Yperm, the 

d i f f e r e n c e  between a c t u a l  and predicted earnings i n  t h i s  f i r s t  period. 

With these parameters, earned income i n  the second period on wel fare  

becomes 

(A2) Y2 = Yperm + e2, where e2 = ael + ~ 2 -  

v2 is generated from a number genera tor  which s e l e c t s  from a normal 

d i s t r i b u t i o n ,  based on a zero mean and a s tandard e r r o r  of 89.65. 

I n  a s i m i l a r  fashion, I can genera te  earnings expec ta t ions  from 

period 2 i n t o  the fu ture .  

T o t a l  income i n  each period is simply 

where Y t  is the earnings generated by the above model i n  period t, 

Yotht is the observed o ther  income of the household (provided i n  the 

d a t a ) ,  and Benef i t t  is ca l cu la t ed  according to  the formula 

BenMx is the b e n e f i t  maximum f o r  the household's s i z e  and loca t ion .  

T is the p a r t i c i p a n t  tax  r a t e ,  ca l cu la t ed  according to  the formula used 
P 

i n  Blank (1985). The 30 represents  the $30 set-aside i n  e f f e c t  during 

t h i s  time period fo r  AFDC pa r t i c ipan t s .  By d e f i n i t i o n ,  a s  a household 

nears  the break-even l e v e l ,  Benef i t  approaches zero. 



The AFDC break-even poin t  occurs where Benef i t = O .  I t  is assumed t h a t  

each household is on AFDC as  long a s  t (Yt - 30 + Yotht) is less than 
P 

BenMxt. I n  the time period when t h i s  is no longer  t rue,  the household is 

assumed to leave  AFDC, ending i t s  welfare  s p e l l .  S p e l l s  a r e  assumed to 

begin i n  t h e i r  a c t u a l  calendar  time, thus any household which has no t  

l e f t  AFDC by the end of the SIMEIDIME sample period is counted a s  cen- 

sored. 

Table 8 i n  the t e x t  presents  a summary of the AFDC s p e l l s  generated 

by t h i s  model. These s p e l l s  a r e  used to  es t imate  a s tandard log - log i s t i c  

model of wel fare  durat ion.  The r e s u l t s  of t h i s  es t imat ion  a r e  presented 

i n  Appendix Table A. Few of the exogenous va r i ab l e s  are s i g n i f i c a n t ,  no t  

s u r p r i s i n g l y ,  s ince  they have only i n d i r e c t  e f f e c t s  on s p e l l  l ength  

( through t h e i r  e f f e c t  on the es t imate  of Yperm, and on the es t imate  of 

Benef i t t ) .  



Table A 

Durat ion Model of Simulated Welfare S p e l l s  
(Number of observat ions = 508) 

Var iab le  

- 

Log-Logis t i c  
Hazard 

Cons tan  t 

Race 
( 1  = Nonwhite) 

Education 

Number of 
Children < 6 

T o t a l  Number 
of Children 

0 t h e r  Income 

Unemployment Ra t e  

Bene f i t  Maximum 

P ( D i s t r i b u t i o n a l  
Parameter ) 

Likelihood Value 

Mean of Survivor 
Function ( i n  Months) 

*S ign i f i can t  a t  the 10% leve l .  
**Significant a t  the 2% leve l .  
S tandard e r r o r s  i n  paren theses .  


