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6. A Specification Characterizing the Duration of Unemployment

Between Jobs

The central question addressed in the subsequent empirical analysis is the following:
Given the onset of nonemployment (i.e. th'e initiation of 2 nonemployment spell), what is the
relationship between Ul entitlements and the accumulative amount of unemployment that
an individual experiences before he or she returns to employment? To answer this question
within the framework presented in the previous section, one-can interpret the variable U
as the totz] number of weeks of unemployment that an individual reports during & spell of
nonemployment, with observations on U available for 2 random sample of nonemployment
episodes; the variable £ corresponds to the length of these nonemployment spells measured
in weeks; and the fraction p represents the proportion of 2 nonemployment spell reported as

unemployment.

While knowledge of the distribution f (U|R, PA) formulated in the following analysis to
answer the question posed above provides much of what is needed to predict many of the
combined effects of Ul programs, it falls short of supplying all that is required to evaluate
the total effects of Ul policies on unemployment. Because work-history variables make up
a part of the conditioning elements PA, f(U|R, PA) ignores the potential influence of Ul
on the initiation of nonemployment episodes or on any other aspect of work or earnings
activities. Consequently, the empirical framework developed below is essentially conditional
in spirit in that it estimates the amount unemployment experienced by individuals who
are known to have just left employment with recent work records of a particular nature.
Thus, the estimated effects presented below represent the total effects of Ul policies only
if one is willing to presume that the influence of Ul programs on employment experiences
is negligible. If one does not accept such a presumption, then carrying out the conditional
analysis considered here is a necessary step in the development of a complete description of
the influence of Ul programs on unemployment. Pursuing a framework capable of predicting
the full impact of Ul policies requires one to combine the sort of analysis considered in this
paper with a model of the eflects of Ul policies on the employment-nonemployment decision
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and on earnings.!!

6.1 A Semple Linking Ul Entitlements and Unemployment Durations

To construct reliable measures of a youth’s Ul entitlements and receipt of benefits, this
paper analyzes a subsample of 3028 individuals drawn from the randomly chosen nationally
representative sample of 6,111 youths in the YNLS. A detailed description of the sample
selection criteria is presented in Appendix B. In short, inclusion in the subsample required
2 youth to meet the following 5 conditions: {1} interviewed in each of the first 7 years; (2)
worked at least once since January 1879; (3) have valid beginning and ending dates for time
periods spent employed, between jobs and in the military; (4) left school and did not return
prior to the 1985 interview date; and (5) have a reasonably accurate and complete time series
of weekly earnings beginning with January 1978 or the last date of school attendance. The
subsample contains 1409 men and 1618 women who experience 4031 and 4250 episodes of
nonemployment respectively.

Summary statistics of nonemployment spells and the demographic characteristics of in-
dividuals at the beginning of spells are presented in Table 6.1-M for men and in Table 6.1-W
for women. Each table reports results for nonemployment spells divided into three distinct
groups: the top group presents statistics for spells in which an individual is not eligible to
receive Ul benefits; the middle group summarizes the characteristics of spells in which a
youth is eligible to receive Ul payments but fails to do so; and the lower group describes
spells associated with the receipt of Ul benefits at some time during the nonemployment
episode.!? A casual examination of these summary statistics indicates that Ul recipients are
slightly older, are more likely to be on layoff, and experience more unemployment.

Tables 6.2-M and 6.2-W present summary statistics of the work history variables that
enter into the determination of persons’ Ul entitlements as well 2s the imputed measures

of Ul benefits obtained for the eligible youths in the YNLS, using the broad definition of

11 In particular, one needs to develop and estimate a specification a distribution of the form f (PA|R) or
F{PA[R, Z) which determines how work-history variables H vary across different policy regimes. For the
analysis presented here, H not only incorporates all of the aspects of earnings that go into the determination of
Ul benefits, it also implicitly contains information signifying the termination of employment in the immediate
past. -

2 Note, the same individual may be associated with all three spell catagories.
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TRELE 6.1-M

Summary Statistics of Demographics and. Nonemployrent Speils for Males
Number.  of Individuals if Sample = 1405

variable Mean stg.Dev. Min. 25% Yok 75% Max.
Spells for which individual is not eligible for Ul: number of spells = 2102
Age 20.9¢ 2.36 15.0 12.0 21.0 2200 27.¢
Years of Educaticn 11.77 2.06 7.0 11.90 12.0 12.0 18.¢C
Percent Non-White 0.21
Spell Length 16.01 26.39 1.0 ‘3.0 6.0 19.0 337.2
Weeks of Unemployvment €.8¢6 15.32 0.0 0.0 1.0 7.0 258.90
Percent of Spell 0.39. 0.45 0.0 0.0 0.1 1.0 1.0
Unemploved .
Fraction Entirely OLF 0.47
Fraction entirely UE 0.30
Fraction con Laycif .12
Fraction returning te 0.30
criginal Emploverz 7
Svells for eligible nonrecipients: number of spells = 11890
age 20.73 2.28 6.0 18.¢ 20.0 22.0. 28.0
Yezrs of Education 11.55 1.77 7.0 11.0 12.0 iz.o lE.¢
Perzent Non-White_ . 0.21
. Spell Length’ 12.85 14.7¢6 1.0 2.0 5.0 14.0 172.¢0
Weeks of Unemployment 7.5¢8 13.06 ¢.0 1.0 3.0 8.0 1z2e.¢
Percent of Spell C.64 0.43 0.0 0.1 1.0 1.0 1.0
Unemployed
Fraction Entirely OLF 06.23
Fraction entirely UE 0.53
Fracticen on Laycff 0.4z
Fraction returning to 0.24
original Emplover
Spells for Ul recipients: number of spells = 719
Age 21.988 2.25 17.0 20.0 22.0 24.0 28.0
Years of Education 11.¢61 1.47 7.0 12.0 12.0 2.0 18.0
Percent Non-White 0.13
Spell Length 17.66 22.42 1.0 4.0 10.0 22.0 23%.0
Weeks of Unemployment 14.5% 17.63 1.0 3.0 8.0 18.0 Z1e.0
Percent of Spell 0.87 0.28 0.1 1.0 1.0 1.0 1.0
Unemployed
Fracrion Entirely OLF ¢.0¢
Fraction entirely UE 0.7%
Fraction on Layocff . 0.73
Fraction returning to 0.40

criginal Emplovex
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Summary Statistics of Demographics and Nonemployment Spells

TABLE 6

L1-W

Number of Individuals in Sample = 1610

Variable Mean Std.Dev. Min. 25% S0% 75% Max
Spells for which individual is not eligiblie for UI number of spells = 2524
RAge 21.18 2.46 15.0 19.0 231.0 23.0 27.C
Years of Education 12.03 1.82 7.0 12.0 12.0 3.0 1.0
Percent Non-White 0.18
Spell Length’ 28.07 48B.44 1.0 3.0 10.0 33.0 33C.¢C
Weeks of Unemployment 5.15 1z2.72 .0 0.9 0.0 4.0 13s8.¢C
Percent of Spell 0.25 0.38 0.0 0.0 6.0 0.5 1.0
Unemployed
Fraction Entirely OLF .55
Fraction entirely UE 0.16
Fraction on Layoff 0.08
Fracrtioen returning tc 0.30
criginal Emplaver 1
Speils for eligible nonrecipients: number of spells = 936
Age 20.82 2.24 16.0 i9.0 21.0 22.0 z7.6
Years of Educaticen 12.02 1.94 7.0 12.0 12.0 12.0 1. €
Pezrcent Non-White 0.12
Spell Leng:th 22.21 38.82 1.0 3.0 8.0 20.0 2EZ.0
Weeks of Unemployment 5.54 12.02 0.0 0.0 2.0 €.0 137.¢
Percent of Spell 0.47 0.44 0.0 0.0 0.3 1.0 1.¢
Unemployed
Fraction Entirely OLF 0.33
Fraction entirely UE 0.36
Fraction on Laycff 0.24
Fraction returning to 0.19
original Emplover
Spells fcr UI .recipients number of spells = 420
Age 21,75 2.25 17.0 20.0 22,0 23.0 27.0
Years cf Education 11.88 1.48 7.0 12.0 12.0 1z2.0 2.0
Percent Non-White 0.11
Spell) Length 26.37 39.04 1.0 12.0 32.0 287.0
Weeks of Unemployment 13.43 17.98 1.0 . 7.0 18.0 115.0
Percent of Spell 0.72 6.39 0.1 0.4 1.0 1.0 1.0
Unemployed
Fraction Entirely OLF 0.00
Fraction entirely UE 0.60
Fraction on Layoff 0.56
Fractien returning to 0.32
original Emplover
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TABLE &.2-M

Summary Statistics of Work Bistory and UI Entitlements for Males

Number of Individuals in Sample = 14089

Variable Mean Std.Dev. Min. 25% 50% T5% Mz,
Spells for which individual is not eligible for .UI: number of spells = 2122
Base Perieod Earnings 48890 5780 ¢ 640 2760 7200 54608
High Quarter Earnings 1880 1780 ¢ 500 1610 2730 2183¢
Average Weekly Earnings 157 212 . 0 58 136 .. 211 84¢
Weeks of Work 24.92 19.45 0.060 7.00 21.00 46.00 52.00
Ratio of Base Period to | 3 gy 1.24 0.00  1.00  1.77  2.96  4.0¢
Fraction Satisfying 0.53
Earnings Reguirement .
Spells for eligible nonrecipients: number of spells = 1180
Base Period Earnings 7380 5080 380 . 3680 6180. S&80 37540
BHigh Quarter Earnings 28610 1580 130 1510 . 2280 3250 1€200
Average Weekly Earnings 188 189 2¢C 113 1690 229 1650
W2eks of Work 38.88 12.69 7.00 29.00 - 42.00 51.0¢C 52.00
Ratic of Base Period to | 5 45 .78 1.05 2.14  2.84 3.44 £.00
Highk Quarter Earnings
Weekly Benefit Amount Bl.60 40.87 10.00 48.00 76.00 .108.00 222.cCC
Weeks of Eligibility 23.24 6.23 1.0¢C 19.00 26.00 26.00 2E.C0
Fraction Who Mee:t
Stricter Eligiblity 0.58
Ceondition
Spells for Ul recipients: humber of spells = 716
Base Period Earnings 11050 7040 2100 €470 8800 14480 54580
High Quarter Earnings 3580 2120 1240 2210 3250 4420 21990
Average Weekly Earnings 260 148 93 164 234 327 1331
Weeks of Work 41.06 13.69 12.00 34.00 47.00 52.00 52.00
Ratio of Base Period to | 5 gg 0.90 1.30 2.41 3.24 3.72 .00
High Quarter Earnings
Weekly Benefit Amount 9§.52 49.89 25.00 €8.00 §7.00 134.00 223.00
Weeks of Eligibility 22.22 89.76 1.00 20.00 26.00 26.00 55.00
Fraction cf Second 0.22
Spells in Benefit Year
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TABLE 6.2-W

Summary Statistics of Work History and UI Entitlements for Females

Number of Individuals in Sample = 1619
Variable Mean std.Dev. Min. 25% 50% 75% Max.
Swells for which individual is not eligible for Ul: number of spells = 2624
Base Period Earnings 3630 4300 0 270 2030 S5€50 3225¢C
High Quarter Earnings 1380 1340 0 220 1150° 2080 1135E88
Average Weekly Earnings i08 83 0 33 100 157 7EE
Weeks of Work 24.5% 18.97 0.C0 5.00 21.00 46.00 52.0C
Ratio of Base Period to [ 3 gg 1.30 0.00 1.00 1.72 3.02 4.00
Righ Quarter Earnings
Fraction Satisfying 0.54
Earnings Reouirement ) —
Spells for eligible nonrecipients: number 9f spells = 906
Base Period Earnings 5650 358¢ 300 2820 -~ 4840 7570 27¢¢C
High Quarter Earnings 2030 1120 220 1280 1810 2880 SEES
Average Weeklv Earnings 142 75 17 a3 129 180 519
Weeks of Work 38.34 11.88 €.00 30.00 42,00 51.00 52.0¢C
Ratic of Base Period to | 5 4g 0.78 1.06 2.09 2.77 3.45 4.co
High Quarter Earnings
Weekly Benefit Amount €9.37 36.15 10.00  41.C0  63.00 §0.00 196.00
Weeks of Eligibilitry 22.93 6.24 1.00 18.00 26.00 26.00 50.0C
Fraction Who Meet
Stricter Eligiblity 0.3%
Congditicon
Spells fcr U recindents: number of spells = 420
Base Period Zarnings 7450 3750 150 4820 7310 8380 2177C
High Quarter Earnings 2480 1180 150 1770 2300 2920 8220
Averace Weekly Earnings 172 8l 20 126 160 2086 1011
wWeeks of Work 42.45 12.33 13.0¢C 34.00 45.00 £2.00 52.00
Ratio of Base Period to | 5 gg 0.84 1.00  2.40  3.08 3.6 4.00
High Quarter Earnings
Weekly Benefit Amount B1.70 39.36 10.00 58.00 78.00 igz.00 197.00
Weeks of Eligibility 22.92 8.49 1.00 20.00 26.00 26.00 50.00
Fraction of Second 0.15
Spells in Benefit Year
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eligibility discussed in Section 4. In keeping with the format of the previous tables, Tables
6.2-M and 6.2-W divide nonemployment spells into three distinct groups determined by the
eligibility and recipiency status of youths during each nonemployment spell they experience.
As expected, both the work history variables and the Ul entitlement variables increase as

one moves down the groupings.

6.2 Defining Variables in the Empirical Specifications

Applying the framework presented in Section 5 to investigate the question posed above
requires choices for all variables appearing in formula (5.6), whichincludes U, &, Z, E, H, Af
and 7. With I/ representing accumulative unemployment between jobs, the indicator vari-
able é signifies whether an individual is a Ul recipient during the relevant spell of nonem-
ployment, taking a value of 1 if the person collects Ul benefits and a value of 0 otherwise.

The demographic characteristics considered in the following empirical analysis include the

variables
Z : AGE = age of an individual at the beginning of a
nonemployment spell;
EDU = education of an individual at the beginning of a
nonemployment spell;
RACE = dummy variable that takes a value of 1 if an individual’s
(6.1) race is non-caucasian;

MARRIED = dummy variable that takes a value of 1 if an individual is
married at the beginning of a nonemployment spell;
NUMKIDS = the number of children in household at the beginning
of a nonemployment spell; and

Gender = sex of individual.

This leaves the variables E, H, M and T whose specification must capture the structural

features of Ul programs.
As noted in Section 5, the relationships linking Ul entitlements and work-history variables
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are quiie intricate. The two variables comprising Ul entitlements are
_ E : WBA = weekly benefit amount; and
(-2 WE = weeks of eligibility.
The determination of these entitlements depends on an individual’s work-history variables
H . AWE = aw;era.ge weekly earnings;
BPE = base period earnings;
(6.3) HOE = high quarter earnings; and
PQ = 1if individual quit job for personal ressons or

without good cause, and = 0 otherwise.
Besides PQ = 0, the values of the above earnin
for individuals to qualify for benefits (i.e., for WB4 and 1WE, to be nonzero).!* Assuming
eligibility, State Ul systems use a variety of formulae relating the variables A1WE, BPE and
HQE to assign WBA and WE.1* These formulae can depend on sophisticated interactions
involving the various earnings measures, and all programs introduce nornlinearities through
lower and upper thresholds in benefits. To capture these interactions and nonlinearities,
the following empirical analysis introduces a set of dummy variables that designate which
of a series of brackets contain the combination of AWE, BPE and HQF associated with an
individual at the onset of a nonemployment spell.

Measures of WE used in the following empirical analysis also take into account the avail-

ability of both extended benefits and supplemental unemployment compensation. Through

2

s m— an h P

| Government, States provide
up to 13 additional weeks of Ul benefits during periods of unus.ually high state unemploy-
ment. In addition, from September 1981 through March 1985 an additional 8§ to 16 weeks
of Ul benefits were available to individuals who qualified for extended benefits through the
Federal Supplemental Compensation program. If either of these additional benefits were

available o an individual during a nonemployment spell and he or she gualified for these

13 In this analysis, recal] that the fact that a person started a nonemployment spell is implicitly also a
part of H, but it need not be made explicit in the empirical specification considered below.

1 Note that programs using information on weeks worked in the base year (WW') are simply combining
information on AWE and BPFE since WW = BPE/AWE.
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benefits, WE at the beginning of the spell is equal to the number of weeks of regular benefits

available plus the appropriate number of weeks of extended and supplemental benefits.
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he inclusion of
macroeconomic variables in the form of the States’ unemployment rates enter as arguments
of the ® functions given by (5.2). To account for this factor, and to control for the effects of
aggregate economic conditions, the following empirical work incorporates thle Macroeconomic
15,16

variables
M : UNRATE = the unemployment rate of the state in which
an individual resides at the beginning of the
relevant nonemployment spell; and

(6.4) ‘
EBDUM = dummy variable that takes a value of 1 when extended

benefits apply in an individual's states of residency during
the relevant nonemployment spell.

Finally, the only quantity left unspecified is the variable T', which characterizes the
taxation structure of Ul systems in the financing of programs. To admit the possibility that
such program features may have important consequences on the duration of unempioyment
between jobs, the subsequent empirical work considers only a single measure specified as

UITAX = average tax rate in a State’s Ul system in which an
(6.5) individual resides during‘the calendar year when a
nonemployment spell begins.
The data used for UITAX 1s the total amount of Ul tax collections divided by the iotal
amount of wages paid in covered employment in the relevant state and calendar year.!’
Admittedly, this variable can at best serve as only a very crude proxy for marginal tax rates

faced by firms in a state, which are the rates relevant for assessing the overall Ul subsidy

15 In the subsequent empirical work, UNRATE is the unemployment rate for the state in question reported
for the mid-month of the gquarter closest to the start of the nonemplovment spell. We obteined this data

-t mham Daadoas

fiom the .L"rfuuuuy Labor Review.

16 We are grateful to David Card for supplying us with the data on the va.nable EBDUM which he
originally obtained from the U.5. Department of Labor.

7 The tax rate data is obtained from the annual issues of “Unemployment Insurance Financial Data®
published by the U.S. Department of Labos.
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due to incompleie experience ratings. Movements in average tax rates can to some extent
P

capture shifts in Ul tax schedules that occur as states adjust rates to cover outlays. It is

these shifts that we hope to control with the inclusion of UITAX. This quantity, like those

making up M, varies more across states than over time for the same state and, consequently,

these quantities in part capture permanent state effects.

8.3 Representative Cases

To evaluate the implication of the distributions estimated below, the following discussion

compares results for three representative worker types subject to four Ul policy regimes which

typify the structure of state programs. The cases considered here are prototypes of the data

used in this paper to estimate Ul effects.

The three worker types are:

Hy «+ AWE = 8100 HQE = $1000

(6.6)  Hm : AWE =8200  HQE = $2000

Hy : AWE = 8500 HQE = 35000

BPE = $1500 PQ=¢0
BPE = $8000 PRQ=2¢0
BPE = $20000 PQ=0.

Type Hy is 2 low-intensity worker who earns $100 a week for 15 weeks in the base year and 10

weeks in the high quarter; type Hy, is 2 medium-intensity worker who earns $200 a week for

40 weeks in the base year and 10 weeks in the high guarter; and type H; is a high-intensity

worker who earns $500 & week for 40 weeks in the base year and for 10 weeks in the high

anarter
quarter.
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The {our representative Ul policy regimes considered below are.

RIZ

Ry

(6.7}
Y /

B3

Ry

eligible if BPE > HQE * 1.5 and HQF > $1000
given eligible : WBA = .5 AWE up to a maximum of §150

WE = .27 (BPE/WBA) up to 2 maximum of 26

eligible if BPE > HQE » 1.5 and HQE > $1000
given eligible : WBA = .5 AWE up to a maximum of $200
WE =26

eligible if BPE > HQE » 1.5, HQE > $1000 and WW = BPE/AWE > 20
given eligible : WBA = .6 AWE up to a2 maximum of $250
WE = 26

eligible if BPE > HQE » 1.5, HOE > $1000 and WW = BPE/AWE > 20
given eligible : WBA = 8 AWE up to 2 maximum of $250
WE =39

Generally these policy regimes offer successfully higher W BA and WE. Regimes B3 and Ry

impose & more stringent eligibility criteria since they add the restriction that an individual

must work at least 20 weeks in the base year to the other threshold requirements on earnings.

Under these various programs, the three persons with work histories designated by (6.6) are
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assigned: o : -

Worker type Hy : under Ry : WBA =50, WE =8

Ha = 50, = 26
Hj = 0, =0
.Rg =ﬂ, = 0

Worker type H,, : under R; : WB4 =100, WE =20 . -

Ry = 100, . =26
(6.8)

KR =120, = 26

Ry =120, =39

Worker type Hy : under Ry @ WB4 =150, WE =26

Ry : = 200 , =26
Ry : = 250 , = 26
Ry - = 250 , =39

Of course, all of these Ul entitlement assignments presume that each individual in quéstion
did not quit his or her job for personal reasons or left employment under other circumstances

that would result in disqualification.
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7. The Influence of Ul Programs on Nonemployment

‘This section describes the specification and the estimation of the duration distribution
associated with the lengths of nonemployment spells, referred to as f (4|8, E, T, PA) in
the previous discussion. This type of distribution permits investigation of the effects of Ul
programs on the lengths of nonemployment spells, whereas the goal of in'ost other work in
this area has been to assess the effects of Ul on unemployment spells. The implication of this
analysis for durations of unemployment will be taken up in Section 10 where these results

are combined with findings developed in the next two sections.
7.1 Duration Distributions and Survivor Functions

A duration distribution characterizes the likelihood that an individual experiences a
particular number of weeks in a specific labor market status given initial entry into the

status. A formulation for such a distribution is given by

(7.1) | FEX) = S(€=1) [1- P(X,0)]
with

-1
(7.2} S(£~1) =..]_-_[ P(X, )

where P(X, t) represents a probability that conditions on the variables X' and {. The function
F{£|X) specifies the probability that duration in a status will last exactly £ weeks for individ-
uals falling into a category characterized by attributes X" who are known to have entered the
status at some time. The literature designates the quantity S(£— 1) as the survivor function;
it indicates the probability that individuals in this category will experience at least £ — 1
weeks in the status. For the pl;oblem of concern in this analysis, f (£|X) = f(£|6, E, T, PA),
that is £ corresponds to the duration of a nonemployment spell and the covariates .X include
all the variables incorporated in the attrib-utes §, E, T, H, Z and M. -

In the specification of the probabilities P(X, t), the variables X are set at the time of
entry into the status, and the variable ¢ represents the level of duration accumulated up to the

point of evaluation. The literature terms the infinence of ¢ on P as duration dependence. I{
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P(X, t)increases (decreases) as a function of ¢, then positive (negative) duration dependence
is said to exist.

| for f and 5 requires the acquisition o
concerning the appropriate functional form for the probabilites P(X, t). Learning about two
aspects of this functional form are critical prior to estimation. The first involves the nature of
duration dependence applicable for the data under investiga.t.ion, which priillaril}' determines
how P varies with ¢. The second concerns the possibility that the central features of duration
dependence change as one alters the values of X. An indication of such & possibility means
that one must admit an inieraction between X and ¢ in the specification of P to capture the

underlying nature of the relationship.

n | ) NN, S - A -1 :
.2 Ezploratory Data Analysis

Plotting hazard rates is a popular mode for presenting information about the character

of duration dependence. A hazard rate is defined as follows:
(7.3) H(f) = f{£)/S(€-1)=1- P(X, £).

One can construct estimates of H(£) for nonemployment spells by selecting a sample com-
posed of all the separate observations on spell lengths associated with some value of the
attributes X. Calculating the fraction of all spells that end in exactly £ weeks estimates
f(£), and computing the fraction of all spells that exceeds £ — 1 weeks estimates S(£-1).
Plotting H(£) against £ indicates how P(X, E) varies as a function of £.

Figures 7.1-M and 7.1-W present graphs of empirical hazards for nonemployment spells;1®

the designation “M” indicates graphs

or the sample of men and “W” signifies
women. In this exploratory data exercise, the covariates X merely consist of the Ul-receipt
indicator varizble 6. Each figure reports two plots: one for occurrences during which Ul
receipt took place at any time during the spell (i.e. for noremployment spells associated
with X' = § = 1); and a second plot for occurrences in which no Ul benefits are collected
(i.e. when X =6 = 0).

These figures reveal two important properties of duration dependernce in nonemployment

episodes. First, the probability P is not a monotonic function of ¢. It initially i increases in

T8 The calculation of these hazards assumes two-week mterva.ls
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¢, then sharply decreases, and then slowly declines for durations above 10 weeks. Second,
there are differences in the form of duration dependence between Ul and non-Ul episodes.
For non-UT episodes, there is a more exaggerated movement in the hazard at low values of ¢
than at the higher values.

At first impression, one might suspect that these findings are in conflict with those ob-
tained in the existing literature. Beginning with the work of Moffitt (1983}, several studies
have developed a body of evidence to support the contention that an important and compli-
cated inieraction effect exists between UI receipt and duration dependence. This evidence
applies to data on duration of unemployment, and it shows that the likelihood of leaving
unemployment increases near the exhaustion of Ul benefits. Unfortunately, there is no sim-
ple way of translating these implications for unemployment durations into an analyses of the
lengths of nonemployment spells.

To examine whether our data set supports these implications, Figures 7.2-M and 7.2-
W present plots of hazard rates for a concept of unemployment duration that more closely
matches the measures used in other studies. In particular, these figures interpret “£” in
(7.1)-(7.3) as the accumulative number of weeks of Ul receipt within single Ul-benefit years,
which we imputed from our data.® : :

The picture portrayed by these figures is in agreement with the evidence in the literature
that hazard rates associated with unemployment durations tend to rise near points at which
Ul benefits become exhausted (i.e. at 26 and 38 weeks). Especially in the case of men, the

plot in Figure 7.2-M reveals the predicted upturns.

7.3 An Empirical Specification for Spell Lengths in Nonemployment

These findings indicate that empirical specifications of the probabilities P (X, ¢) must
admit non-montonic duration dependence and allow the form of this dependence to vary

according to the attributes X. While the above data analysis explicitly considers only

¥ Qur data do not provide information on the number of weeks an individual collected Ul during a
nonemployment spell, but do indicate the months in which Ul collection took place. To impute our measure
of £, we assumed that a benefit year began with an individuals’ firet week of eligibility in the first month of
declared receipt. We calculated £ as the maximum number of weeks since the start of & benefit year during
those months in which Ul benefits were collected and an individual was eligib]z for benefits. The calculation

of the hazard rates presented here assumes three-week intervals.
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the role of § as & determinant of duration characteristics, the evidence in the literature
and presented in Figures 7.2 clearly suggests that sophisticated interactions are operative
between duration and Ul entitlements. Accounting for such features rules out “proportional
hazards™ as a specification for P, which represents one of the most popular choices in the
unemployment literature. _ ' -

The following specification for the probability P(X,t) incorporates the desired features:

1

(7.4) Pt) = T oxdiseaae -

where X; and X, are vectors of variables made up of the covariates X, § is a parameter
vector,
& 2
(7.5) g(t, Xo,a) = 3 [®5(t) = &;-1 (1)} [enj Xz +1- a1 Xz + thag; X
j:l .
with &;(t) denoting the cumulative distribution function of a2 normal random variable pos-

; 5 ) -
SessIng mean y,; and variance ¢

%, and the a;;’s in (7.5) represent parameter vectors. Speci-

fication (7.4) models P as a logit function.

The function g(¢, X;,&) determines the duration properties of nonemployment spells.
The presence of X7 in g allows duration dependence to vary according to all the attributes
included in Ny. To describe the characteristics of g, suppose X, for the moment only
consists of an intercept; so agj Xz + taj; Xz + tzcxg_j}{z = ap; + ay;t + a_-;_;tz. The presence
of the cdf’s in (7.5) permit one to incorporate spline {features in g so that the quadratic
polynomial ag; + a1t + azjtz represents g over only a prespecified range of £. In particular

L

T — pess L oo 2 a2 e walt
Y = Q] T U]t T oeEZ]e AW

ran o~ 4+ - ) awmd £ amd &
T Vaiues o v v &IG © &Iid U

set g = gz + 12t + azgt? for values of t between ¢* and some upper bound I. To create
a specification of g that satisfies the property, assign K = 2 in (7.5); fix the three means
determining the edf’s as ug = 0, p; = t*, gz = t; and pick very small values for the ithree
standard deviations op, o3, and o3. These choices for the p’s and the ¢’s imply that the
quantity $,(¢) — ®o(t) = 1 over the range (0, "} and = 0 elsewhere, and the quantity
®2(t) — ®1(t) = 1 over the range (¢*, {) and = 0 elsewhere. Accordingly, g possesses the
desired property. Further, g(f, X2, «) is differentiable in £. With the values of the u; and

the o; set in advance of estimation, g(t, X, ) 1s strictly linear in the parameters o and in

- S Bl ol Celallltd L il
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known functions of ¢ and X7. One can control where each spline or polynomial begins and
ends by adjusting the values of the p’s. Also one can control how quickly each spline cuts in
and out by adjusting the values of the ¢'s, with higher values providing for a more gradual

and smoother transition from one polynomial to the next.

In the subsequent estimation dealing with nonemployment spells, we éick a specification
of g(t, X2,a) by setting K = 3 in {7.5), with po = 0, oo = 0.5, p; = 7, 01 = 0.5, pz =
39, o3 = 2, p3 = above value of highest spell length. Thus, the polynomial ag; + tey;. s +
t?a21 X» determines g from 0 to about 7 weeks. Over the 6 to 8 week range, g switches to the
polynomial ags +fa12Xs +t%az3. X7 which determines its value until about 39 weeks. Over the
35 to the 43 week interval, g again switches to become the polynomial agz +fo13 A2 +t2an Xy
which il remains for the highest values of duration. The empirical analysis estimates the o

coefficients.

The following analysis considers several specifications of the explanatory variables in-
corporated in X; and X. A full quadratic (i.e. linear, squares and interaction terms) in
the demographic characteristics AGE and EDU listed in (8.1) make up A, along with the
RACE dummy variable. In the case of women, specifications also include the MARRIED
and the NUMKIDS variables. Analyses are done separately for men and women, so all of
X implicitly accounts for fully interacted gender effects. All the other variables are made a
part of X3 to allow for interactions with duration. The analysis considers two specifications

of the Ul entitlement variables listed in (6.2), including

E, : WBA and WE ; and
(7.6)
E: : all terms of a full quadratic in WBA and WE.

In the construction of X3, the components of F are fully interacted with the indicator
variable é for Ul receipt. The empirical work investigates fi
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history variables listed in (6.3) given by
Hy : AWE and PQ;
Hs : dummy variables for brackets of AWE and PQ;

Hy : AWE, HQE, BPE and PQ; S
(7.7) | | |
Hy : all terms of a full guadratic in AWE, HQE and BPE eand PQ; and

Hs : dummy variables indicating brackets for combinations of

AWE, HQE, and BPE and PQ.

Consideration of Hy provides & basis for comparison with much of the existing literature,
and H, admits the possibility of nonlinearities in AWE. Specification H; expands the set of
work-history variables to include other determinants of Ul benefits, and H; admits simple
interactions and nonlinearities in these gquantities. Our preferred specification Hs allows
for sophisticated forms of both interactions and nonlinearities in work-history quantities.?°

Finally, X incorporates the macroeconomic variables UNRAT E and EBDUA and the Ul
taxation rate variable UJT AX listed in (6.4) and (6.5).

7.4 Estimation Hesulls

To estimate the distribution f (£|X7), we apply conventional maximum likelihood methods
of the sort found in duration analysis to compute values for the coefficients £ and o appearing
in specification (7.4). Our sample consists of observations on nonemployment spell lengths.
Our procedure accounts for right censoring when spells are interrupted in progress. We
estimate distinct models for men and women.

We explored a wide variety of alternative empirical specifications for the distribution
fF(£]X). To capture differences in duration dependence between Ul and non-Ul recipients,
the following results incorporate the variables 6t ,(1 — &)t , 622 and (1 — §)t? among the
interactions ¢ X» and #? X3 appearing in the functions g given by (7.5). After accounting for
recipiency status, likelihood ratio tests at conventional levels of significance indicate accep-

tance of the restriction that no other variables need be incorporated in X7 in interactions

20 Specifically, Hs is made up of dummy variables that indicate the region containing the combination of
the three variables AWE, HQFE and BPE. In the case of men, Hy consists of 22 variables; Hg incorporates

TE .‘_._ tha mmee ~af serce— o A e e Il Tt daceeihar ihoa eevaciss fnemeclniinm afl thoee amcnlBeoadioane
A d-l.ld-un:a J.ll. I-lll: Ta85t Ol WOInei. .n.PPCu.u.uL I UCaLlIVUTS u.u: PiTLIdT Luxxuuluuuu i LLICEC BPCLLJIL&&IULIS
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with the polynomial terms ¢ and ¢?, including either Ul-entitlement or work-history vari-
P g :

ables.?! Regarding the inclusion of entitlement variables in X3 not involved in interactions

these variables according to recip-

- o 42
with the f and ¢

i
1
by

=1
Chs
=
o
-
[
[
=
—~
1

iency status means entering the quantities § 11 B4, §WE, (1 — §)WBA and (1 — §)I1'E as
components of X;. Likelihood ratio tests accept linearity in UI benefit variables favoring
specification E; over E; (defined by (7.6)) when interacted with either § ‘or (1-§). Further,
empirical results indicate that Ul entitlement variables are not important determinants of
nonrecipients’ behavior, supporting the elimination of the interactions of UI benefits and the

non-Ul indicator (1 ~'6).?? Finally, conventional testing procedures indicate the significance

of both nonlinearities and mutual interactions in work-history variables,2® which led us to
incorporate the most flexible form of H given by Hs {involving the set of bracket variables

in (7.7)) as components of X>.

Tables 7.1-M and 7.1-W present coefficient estimates and standard errors for two spec-
ifications of the probability P (X, ) consistent with the test results described above: model
A and model B. The letters “M” and “W” associated with each table indicate whether the
estimates refer to men or women. Model A is a specification that incorporates both of the
entitlement variables W'BA and WE as factors influencing the nonemployment spell lengths

of Ul recipients, with separate effects permitted for durations of 1-7, 8-39, and 40+ weeks

o
s that the vari

1 L\ - ¥ il

(i.e. in the different splines). Inspection of the results reveal

21 Thus, in the specification of g in (7.5), one can accept the hypothesis that tag, X3 + t2a2, X3 =
(oa1;t -+ @12;t%) 6 + (@z1,t + @22, %) (1 — §), where the coefficients ©11y, @125, O21; and gy, are free
parameters. We also considered measuring duration as (¢ — WE) rather than just as ¢ in an attempt to
capture the notion of time Ieft until Ul exhaustion, but the variables (t — WE) and (f —- WE)? never entered
specifications significantly.

22 While likelihood ratio tests formally reject the hypothesis that the variable (1 - 8) WBA does not enter
as & component of X; for the 1-7 week spline in the specification reported below, the evidence indicates
that this variable becomes insign
type. Because this more complex specification implies essentially the same predictions as the ones described
below based on a simple specification that merely excludes (1 — §) WBA with only PQ entered as a single
component of X3, we report estimates only for this more straightforward parameterization.

23 One cannot, of course, apply likelihood ratio statistics to test among the five specifications of work
history variables because these specifications are nonnested. While H,, H3 and Hy4 are mutually nested, as
are Hz and Hy, these two groups are not nested. Likelihood ratio tests reject H; and Hj in favor of Hy, and
reject Hy in favor of Hs. Our impression is that one would accept Hs over H, using an Akaike information
test. We choose H; as our base specification to guard against biases in estimates of Ul entitlement effects.

ificant if one allows quit variables to have effects that varies by worker
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TABLE 7.1-M
Pzrameter Estimetes of Nonemployment Duration Frobakilities

Estimates of P(X, )

{Standard Errors in Parentheses)

Model A Model B
Log -12940.88% -12842.373
Likelihood
Variables in
X
AGE -0.2472 -0.255%9
(0.1208) (0.1206}
EDU 0.1284 0.1273
(0.0820) (0.0917)
AGE*EDU -0.00211 -0.0010
(0.0045) {0.0045)
AGE? 0.0060 0.0062
(0.0030} {(0.0032)
EDUL -0.0036 -0.0036
(0.0032) (0.0032)
REZE ~0.28B37 -0.2828
(D.04E1) (0.04E€E)
rariakl : Spell Spell Spell Spell Spell Spe.l .
Ka-_aiﬁes =0 Length Length Length Length Length Lengzh
o 1-7 Weeks B-35 wWeeks 40+ Weeks 1-7 Weeks 8~35 Weeks 40~ Wesks
PO 0.03512 =0.2446 0.0&57 0.0317 -0.2443 C.0e<z
{(0.0568) (C.0728) (0.1528) (0.0568) {(0.0727) (0.152¢)
UITAX -0.0570 0.0304 -0.1007 -0.0540 0.0300 -0.1021
{0.0589) {(0.0878) (G.1817) {G.0588) {0.0875) (G.17E8)
UNRATE -0.0025 -0.0168 -0.0032 -0.0023 -0.01€B -0.0330
(0.0212) (0.0125) (0.0258) (0.0112) (0.01235) (0.025€)
E3DUM =-0.3448 -0.3837 ~0.0704 -0.3480 -0.3831 -C.C0704
(0.0621) (C.0683) (0.1461) (0.0610) (0.0679) (C.1457)
{1-8) -0.738¢6 -0.1921 -1.1448 -C.6460 -0.0952 -1.032:
(1.3824) (1.3327) (1.34186) (1.3796) (1.3298) {1.3387)
(1-&)r*¢ 0.2699 ~0.0B48% -0.0135 0.268¢ -0.0849 -0.023=
(0.0757) {0.0210) (0.00975) ° (0.0757) (0.0210) (C.0C75)
(1=-3) *¢t< -0.0482 0.0015 0.00003 -0.0480 0.0015 0.00603
{(0.0105) {0.0005) {0.00003) (0.0105) (0.0005) {(0.00003)
& =1.7086 0.3611 -1.0309 ~1_3550 0.4463 -0.8502
{1.4323) {1.3807) (1.6811) (1.4168) (1.3741) (1.6B05)
S*r 0.5115 =0.0813 -0.0017 0.5074 -0.0812 ~0.0017
(0.1988) (0.0374) (C.0242) (0.1887) {0.0374) (0.02481)
&* e -0.0787 0.0016 -0.0001 -0.0785% 0.0016 -0.00CL
(0.0273) {(0.0009) {0.0001) (0.0273) (0.0009) {(0.005:2
S*W= -0.0177 ~0.0215 0.0011 -0.0144 -0.0216 0.0004
(0.0083) (0.0068) (0.0182) (0.0081) {(0.0065) (0.015¢6)
O*WBA 0.0033 -0.0002 -0.0004
(C.0019) {(0.0018) (0.0048)
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TABLE 7.1-W

Estimates of P(X, £}

{standard Errors in Parentheses)

Parameter Estimates of Nohemployment Duration Probabilities

Model A Model B
Log ~14678.397 -146B0.740
Likelihood -
Variables in
X
AGE -0.1564 -0.1556
(0.1114) {(0.1115)
EDU 0.3399 0.3412
{0.0874) (0.0973)
AGE*EDU -0.0158 ~0.0159
(0.0048) (0.0048}
AGE? 0.0071 g.0071
(C.0030) (0.0030)
EDU? 0.0041 0.0041
(0.0029) (0.0029)
RACE -0.4115 -0.4100
{06.0532) (0.0532)
MARRIED -0.2840 -0.2845
(C.0408) (0.0408)
NUMKIDS 0.00%99 0.0102
(0.9281) (0.0280)
Variables in _Spel% Fpel% _Spel; _§pel; _§pel; _Spel%
X, . Length Length Length Length Length Length
2 1-7 Weeks i 8-39 Weeks | 40+ Weeks | 1-7 Weeks } B-39 Weeks | 40+ Weeks
PQ -0.0827 -0.3606 -0.15862 ~0.0D850 ~0.3584 -0.1580
(0.0582) (0.0632) (0.0852) (0.0581) (0.0632) (0.0951)
UITAX -0.14504 ~0.0292 -0.1409 -0.1409 -0.0275 -0.1416
{0.D606) (0.0627) (0.1127) (0.0606) (0.0628) (0.2125)
UNRATE 0.0271 0.0048 -0.00898 0.0266 0.0050 -0.0101
{(0.0126)° {0.0126) (0.0173) (0.0126) (0.0126) (0.0172)
EBDUM -0.6565 -0.5180 -(.3548 -0.6581 -0.5182 -0.35850
(0.0663) (0.0638) (0.1115) (0.0663) (0.0637) {0.1114)
{1-8) ~3.3601 -2.6412 -3.0886 -3.3726 -2.6586 -3.1010
{1.3102) (1.2630) (1.2636) (1.3101) (1.2629) (1.2636)
{1-8) *¢ 0.4553 -0.0744 -0.0176 0.4558 -0.0745 -0.0176
(0.0786) (0.0188) {0.0038) (0.0786) (0.0188) (0.0038)
(1-8) *£? -0.0818 8.0011 0.00004 -0.0818 0.0011 0.00004
{0.0109} {(0.0004) (0.00001) {(0.0109) (0.0004) (0.0000C1)
3 -3.7B05 -1.4847 ~2.9705 -3.3931 ~1.7000 -2.8211
{1.4408) {(1.3869) {2.2505) (1.4288) {(1.3792) (2.1865)
5+t 0.5647 -0.0600 0.0089 0.5609 -0.0604 0.008% .
{0.2697) (0.0535) (0.0485) (0.2657) (0.0533) {0.0479)
52 -0.0802 0.0006 ~-0.0002 -~0.08B02 0.0006 ~0.0002
(¢.0356) (0.0013) (0.0003) (¢.0356) (0.0104) (0.0003)
S*wE -0.0284 -0.0389 ~0.0243 -0.0266 -0.0391 -0.0243
{0.0117) {0.0105) (0.0290) (0.0115) {(0.0104) (0.0187)
S*WBa 0.0050 ~0.0025 0.0021
(0.0030) {(0.0024) (0.0056)
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as significant determinants of spell lengths, but the variable § W B4 never enters according to
conventional ¢-tests. Likelihood ratio tests further indicate that weekly benefit amounts are
insignificant factors when one entertains their joint elimination from all splines.?* In recog-
nition of these findings, the estimation reported for model B excludes 1" B4 as a determinant

of nonemployment durations.

7.5 Implications of the Empirical Findings

These empirical results support the contention that the benefits offered by Ul programs
influence the amount of time that youths spend between jobs. While the weekly benefit
amounts paid by programs have essentially no effect on the durations of nonemployment
spells, the number of weeks of Ul eligibility offered by a program does have a significant
impact on spell lengths. Referring to the estimates associated with model B, for Ul recipients
an increase in WE raises the probability of remaining in nonemployment (i.e. the probability
P (X, t})) during the first 1-39 weeks of a spell experienced by men and has basically no eflect
on this probability after 39 weeks. (This implication follows {rom the observation that § 'L
has a negative coeflicient in the splines 1-7 and 8-39 weeks and has a positive but insignificant
coefficient in the 40+ week spline.) In the case of women Ul recipients, an increase in 1'E
raises the probability of staying in nonemployment throughout the entire length of a spell.

To explore the policy implications of these findings, Figures 7.3-M, 7.3-W, 7.4-M, 7.4-
W and 7.5-M present plots of estimated survivor functions for nonemployment spells for
several configurations of the covariates X. Associated with each figure title is a letter “N”
.or “W7: the letter “M” denotes that the plots are for white men; and “W?” signifies graphs
for white women who are unmarried without children.?® All figures present survivor plots
associated with 25-year-old high-school graduates. The predictions rely on model B estimates
in recognitipn of the evidence that weekly benefit amounts do not affect nonemployment

durations.?®

24 According to our evidence, the finding that IWBA is a statistically insignificant determinant of f(£|X)
does not change when one substitutes a measure of the wage replacement ratio for WBA. Wage replacement
ratios, regardiesas of how they are measured, are also statistically insignificant at conventional levels of
confidence. S S ]

25 Further, it is assumed that an individual did not quit his or her job (so PQ = 0) and EBDUM = 0.

The variables UNRATE and UITAX are set at their sample means which are 8% and 1.5% respectively.
26 The predictions presenied below do not change if one instead uses the estimates obtained for model A.
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These figures characterize survivor functions for the three representative worker types
operating under the four prototype Ul policy regimes described in Section 6.3 (see descrip-
tions (6.6), (6.7) and (6.8)). Figures 7.3 portray the situation for a low-intensity worker (i.e. .
H;) under regimes Ry and R4 in which this individual is noneligible and a non-Ul recipient
during the nonemployment spell, and under regimes R; and R» as a IjI_recipient. Figures
7.4 characterize analoguous situations for a medium-intensity worker (i.e. Hn) as a non-Ul
recipient and as a recipient under regimes R;, Rz, R; and R4. As indicated in (6.8), the
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ame Rz and
accounts for the effects of these regimes. Finally, Figure 7.5-M describes the circumstances
for a high-intensity worker (i.e. Hj). For this worker type, WE is the same under R;, R
and Rz, and 2 single plot summarizes their effect. A women's version of Figure 7.5-M is not
presented because worker type Hj is quite atypical for women, as Table 6.2-W reveals.
Inspection of these figures suggests three conclusions. First, in the case of men, Ul
recipients experience longer nonemployment spells on average than non-Ul recipients with
the same attributes, at least up to the point where weeks of Ul eligibility run out. Second,
in the case of women, there is no systematic ranking of nonemployment durations between
individuals collecting Ul and those not receiving benefits. Third, regardless of whether one

considers men or women, Ul-recipients with more weeks of Ul eligibility (i.e. higher WE)

tend to experience longer spells.




8. The Effects of Ul on Unemployment Proportions

-This section presents estimmated variants of the distribution describing the proportion of
a nonemployment spell categorized as unemployment. The previous discussion designates
this time-proportion distribution as f(pl{, é, E, T, PA), which one may simply write as
f(pif, X) where the covariates X incorporate all the variables making up the measures
§ E,H, Z, M, and T. The estimation results obtained here provide an indication of the
role that a youth’s Ul entitlements play in explaining his or heF decision to report nonworking
time as unemployment or as OLF.
8.1 Specifying a Time-Proportion Distribution

To admit a flexible form for f(p | £, X'), this analysis develops a statistical framework
that predicts whether p falls within particular brackets. Divide the sample space of p into
the three regions: I, = {p:p=0}; I, ={p: 0 <p<1};and I, = {p:p = 1}. The
bracket I, designates a situation in which no unemplovment occurs during a nonemployment
episode; the Interval I, signifies the reporting of some unemployment; and [, denotes the
circumstance 1n which an individual classifies all of a spell as unemployment. To tefine
the category of some unemployment, further divide the interval 7, into the following seven
sub-brackets: I, ={p: 0<p < .15} I,, = {p: 15 <p< 30} I, ={p: 30<p <&
45}, I, ={p: 45 < p < .55}; I,, = {p: .55 € p < .T0}; I, = {p: .70 £ p < .85}; and
I,, = {p: .85 < p < 1}. Define the probabilities: '

(8.1) Pri(fd, X)=Prob(pe; | £, X) i=mn,s,a,9,.. .,s.

These quantities determine the likelihood that the value of p falls in the range covered by
the interval I; for a nonemployment spell characterized by attributes X that lasts £ weeks.

Of course, Pr, (£, X) =3, Pr;(¢, X).

j=a
The statistical model introduced to parameterize these probabilities is 28 member of the
multinomial logit class. In particular, the specifications estimated in the subsequent analysis
take the form:
eX18i+9(4, X2 1)
. eX1B8;+9(L, X2, ;)]

j=n,2,a

(8.2) Pri{f, X) = i=m, s, a,
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and

ex18i+g (4, Xa, o)

(8.3) Pri{f, X}/ Pry{£, X) = =

27 X18,+9(¢, Xz2,05) k=s1,...0m,
j=a €

where all quantities are defined analogously to those appearing in (7.4). Since
Pr,, (€ X)/Pr,(£, X) =Prob(pel,, | pel,, £ X),

the quantities in (8.3) represent the probabilities that p fa.I‘ls in the sub-brackets /,, con-
ditional on p being between 0 and 1. Thus, parameterization (8.2) models the events
pely, pel, and pel, as a three-state multinomial logit, and parameterization (8.3) mod-
els the events peJ,, condij:ional on pel, as a seven-state multinomial logit. The functions
g (£, X2, o) appearing in these specifications capture how cell probabilities vary in response
to changes in the lengths of nonemployment spells, instead of determining any sort of dura-
tion dependence which was their role in the previous discussion. The g(-) functions in (8.2)
are specified in the same way as designated in Section 7.3, with splines turning on and off at
0, 7 and 39 weeks. The functions g{-) appearing in (8.3) have the same form for the splines
7-39 and 40+ weeks, but the splines covering the range 1-7 require modifications which are
described below to account for the fact that p falls in some brackets with zero probability

for each value of £ < 7.

8.2 [Estimation Results for the Broad Classification of Unemployment Proportions

Even a casual inspection of the findings reported in Tables 6.1-M and 6.1-W indicates
that one captures most of the variation in the values of p across nonemployment spells in the
YNLS by analyzing movement among the three categories: p=0; 0 < p < 1;and p = 1. For
men, only about 20-25 percent of the spells involve time allocated to both unemployment
and OLF during the spell (i.e. involve the situation 0 < p < 1), regardless of whether
one considers just Ul recipients or not. For women, this figure rises to around 40 percent.
Summarizing the movement of p among these broad classifications requires measurement of
the three probabilities: Pr, = Pr, (£, X) = the likelihood of p = 0 or of no unemployment
during a2 nonemployment spell; Pr, = Pr, (£, X) = the likelihood of 0 < p < 1 or of some
unemployment; and Pr; = Prg (£, X') = the likelihood of p = 1 or of all unemployment.
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To estimate these probabilities, we apply standard maximum likelihood procedures in
a multinomial logit framework to compute values for the parameters 4 and a appearing in
specification (8.2). Our sample consists of observations on the fractions of each nonemploy-
ment spell reported as unemployment. The values of the covariates X are set at the time of
entry into the nonemployment spell associated with the observation. We estimate separate
models for men and women. : e '

The covariates X and X incorporated in specifications (8.2) of the probabilities Pry,, Pr,
and Pr, are made up of the same variables introduced in Sections 7.3 and 7.4. In particular,
X1 includes demographic characteristics. The set of interactions £ X' and £2 X2 appearing in
the functions g(-) - specified by (7.5) with £ replacing f ~ contain the terms 6 £, (1—5)¢, §£?
lengths and probabilities according to recipiency status.?” Concerning the components of
X, not involved in interactions with the £ and the £? terms, the analysis incorporates the
macroeconomic and the Ul-tax-structure variables along with the flexible set of work-history
variables designated by Hs in (7.7).2% In addition, the analysis includes the variables § 1184
and § WE as components of Xy to capture the effects of Ul benefits on the fraction of a
nonemployment spell reported as unemployment by Ul recipients.?® Likelihood ratio tests
accept linearity in entitlement variables when interacted with §. Further, test results support
the elimination of the variables (1 — §} WBA and (1 — &) WE at conventional levels of confi-

dence, which indicates that Ul entitlements are not significant determinants of nonrecipients’

27 It is crucial to recognize that no variables of the form § X; (i.e. interactions of variables with &) enter
the specification of the “no employment™ probability Pr,. If Ul receipt is always accompanied by part
of a nonemployment spell being reported as unemployment - which of course, shonld be the case -~ then
an indication of Ul receipt means that Pr, = Prob(p = 0 | £, X} = 0. Formally, this implies that the
£ coefficient associated with the indicator variable in Pr, takes a value of minus infinity. We set this
coefficient to account for this fact. Also, this factor motivated us to normalire parameters associated with
the probability corresponding to the event p = 1 rather than to the event p = 0. In the subsequent analysis,

variables of the form § X; enter specifications of both of the other probabilities Pr, and Pr,.

28 Likelihood ratic and Akaike Information test results indicate that the simpler specifications of the work-
history variables given by H;, H,, Hy and H, are rejecied in favor of the more elaborate formulation Hg
as determinants of the probabilities Pr,, Pr, and Pr,. s

29 For reasons described in footnote 27, these variables enter as determinants of the probabiliiies Pr, and
Pr,, but 6§ WBA4 and § WE are not en