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14.1

Comparison of the Features of UI, DI, and WC

Characteristic UI DI WC

Qualifying Event Job loss, 
job search

Disability On-the-job 
injury

Duration 26-65 weeks Indefinite Indefinite 
(if verified)

Difficulty of 
verification

Job loss: easy
Search: impossible

Somewhat 
difficult

Very difficult

Average after tax 
replacement rate

47% 60% 89%

Variation across 
states

Benefits and other 
rules

Only disability 
determination

Benefits and 
other rules
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14.1

Unemployment Benefit Schedule for Michigan
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APPLICATION: The Duration of Social Insurance 

Benefits around the World



16 of 32

C H A P T E R  1 4 ■ U N E M P L O Y M E N T  I N S U R A N C E ,  D I S A B I L I T Y  I N S U R A N C E ,  A N D  W O R K E R S ‘ C O M P E N S A T I O N

Public Finance and Public Policy   Jonathan Gruber   Fourth Edition   Copyright © 2012  Worth Publishers

14.3

EVIDENCE: Moral Hazard Effects of Unemployment 

Insurance
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Partial Experience Rating in Vermont



12 ♦ Annual Statistical Report on the Social Security Disability Insurance Program, 2017

Beneficiaries in Current-Payment Status

Chart 2.
All Social Security disabled beneficiaries in current-payment status, December 1970–2017

The number of disabled beneficiaries has risen from 1,812,786 in 1970 to 10,059,166 in 2017, driven 
predominately by an increase in the number of disabled workers. The number of disabled adult children has 
grown slightly, and the number of disabled widow(er)s has remained fairly level. In December 2017, there were 
8,695,475 disabled workers; 1,105,405 disabled adult children; and 258,286 disabled widow(er)s receiving 
disability benefits.

SOURCE: Table 3.
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Benefits Awarded, Withheld, and Terminated

Chart 10.
Disabled-worker awards, by selected diagnostic group, 2010

In 2010, 1,026,988 disabled workers were awarded benefits. Among those awardees, the most common impair-
ment was diseases of the musculoskeletal system and connective tissue (32.5 percent), followed by mental dis-
orders (21.4 percent), circulatory problems (10.2 percent), neoplasms (9.0 percent), and diseases of the nervous 
system and sense organs (8.2 percent). The remaining 18.7 percent of awardees had other impairments.

SOURCE: Table 37. 
 
a. Data for individual mental disorder diagnostic groups are shown separately in the pie chart below.
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Table 1

Maximum Indemnity Benefits (2003)
Type of permanent impairment

State Arm Hand Index 
finger

Leg Foot Temporary Injury

(10 weeks)

California $108,445 $64,056 $4,440 $118,795 $49,256 $6,020

Hawaii 180,960 141,520 26,800 167,040 118,900 5,800

Illinois 301,323 190,838 40,176 276,213 155,684 10,044

Indiana 86,500 62,500 10,400 74,500 50,500 5,880

Michigan 175,657 140,395 24,814 140,395 105,786 6,530

Missouri 78,908 59,521 15,305 70,405 52,719 6,493

New Jersey 154,440 92,365 8,500 147,420 78,200 6,380

New York 124,800 97,600 18,400 115,200 82,000 4,000

Source: Gruber 2008



Source: Card and McCall 1996



Source: Meyer, Viscusi, Durbin 1995



Source: Meyer, Viscusi, Durbin 1995
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for stratification of examiners across DDS offices. We display t-statistics in paren-
theses, where robust standard errors are computed and clustered by DDS examiner. 
Column 1 shows the first-stage coefficient on EXALLOW from a regression with no 
additional covariates. In both years, a 10 percentage point increase in initial exam-
iner allowance rate leads to an approximately 3 percentage point increase in the 
probability of ultimately receiving SSDI.

Adding covariates sequentially to the regression allows us to indirectly test for 
random assignment on the basis of observable characteristics because only covari-
ates that are correlated with EXALLOW will affect the estimated coefficient on 
EXALLOW when included. Based on our interviews with DDS managers (see 
Section I), we expect the additions of the body system and terminal illness indica-
tors to potentially affect the coefficient on EXALLOW, since they are case assign-
ment variables, but no other variables should affect the coefficient. The coefficient 
on EXALLOW falls from 0.29 to 0.24 with the addition of body system codes and 
is not significantly affected by the addition of any other variables, including the 
TERI flag. Thus, our results are consistent with random assignment of applicants 
to examiners within DDS office, conditional on body system code and alleged ter-
minal illness.40

40 We also experimented with a different measure of initial allowance rate to test the implication of the monoto-
nicity assumption that generic allowance rates can be used to instrument for any type of case. For this measure, we 
constructed the initial allowance rate leaving out all cases with the same body system code as the applicant (instead 
of just the applicant’s own case). Table A1 in the online Appendix presents these results. For all impairments but one 
(“special/other” cases, around 4 percent of the sample), this alternative measure of EXALLOW is positively and sig-
nificantly associated with increased SSDI receipt. (We replicated our analysis of labor supply effects dropping this 
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Figure 4. SSDI Receipt and Labor Supply by Initial Allowance Rate

Notes: Ninety-five percent confidence intervals shown with dashed lines. Employment measured in the second year 
after the initial decision. Bandwidth is 0.116 for DI and 0.130 for labor force participation.

Source: DIODS data for 2005 and 2006.



Figure 2: Income and Spending If Stay Unemployed
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Notes: This figure plots income and spending for the sample that stays unemployed. In months t =
{≠5, ≠4, ≠3, ≠2, ≠1, 0}, this includes everyone who receives UI at date 0 and meets the sampling criteria
described in Section 2.1. In month t = 1, this includes only households who continue to receive UI and
excludes households who receive their last UI check in month 0. In month t = 2, this excludes households
who receive their last UI check in month 0 or month 1, and so on. Employment status after UI exhaustion
is measured using paycheck deposits. The vertical line marks UI benefit exhaustion. Income is positive after
UI benefit exhaustion because of labor income of other household members. Vertical lines denote 95 percent
confidence intervals for change from the prior month. See Section 3.1.1 for details.
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Notes: This figure plots income and spending for the sample that stays unemployed. In months t =
{≠5, ≠4, ≠3, ≠2, ≠1, 0}, this includes everyone who receives UI at date 0 and meets the sampling criteria
described in Section 2.1. In month t = 1, this includes only households who continue to receive UI and
excludes households who receive their last UI check in month 0. In month t = 2, this excludes households
who receive their last UI check in month 0 or month 1, and so on. Employment status after UI exhaustion
is measured using paycheck deposits. The vertical line marks UI benefit exhaustion. Income is positive after
UI benefit exhaustion because of labor income of other household members. Vertical lines denote 95 percent
confidence intervals for change from the prior month. See Section 3.1.1 for details.

39



Figure 3: Heterogeneity in Income and Spending If Stay Unemployed
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Notes: This figure shows heterogeneity in income and spending by the ratio of UI benefits to estimated
household annual income and the ratio of estimated total liquid assets (a measure described in Section 2.2)
to consumption prior to the onset of unemployment. The sample is households that receive UI and stay
unemployed, as described in the note to Figure 2.



 
 
 

 
 
 

40 

Figure 3. Annual Percent Mortality Rates around the Bend Points 
A: Lower bend point 

 
B: Family maximum bend point 

 
C: Upper bend point 

 
Notes: The figure shows the mean annual mortality rate in percent in the first four years after going on DI, in $50 
bins, as a function of distance of AIME from the bend point. The figure shows that, at the lower and family 
maximum bend points, the mortality rate slopes upward more steeply above the bend point than below it, with fitted 
lines that lie close to the data.   
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Table 2—Smoothness of the Densities and Predetermined Covariates

Dependent variable
Polynomial 
minimizing 

AICc
Estimated 

kink

Fraction of statistically  
significant kinks,  
polynomials of  

order 3–12
(1) (2) (3)

Number of observations 9 −0.76 0%
(1.41)

Fraction male (× 1,000) 12 −0.100 0%
(0.097)

Average age when filing for DI (× 1,000) 10 1.27 40%
(1.11)

Fraction black (× 1,000) 12 −0.064 10%
(0.048)

Fraction of hearings allowances (× 1,000) 12 −0.024 0%
(0.087)

Fraction with mental disorders (× 1,000) 12 −0.075 10%
(0.056)

Fraction with musculoskeletal conditions (× 1,000) 12 0.081 0%
(0.086)

Fraction SSI recipients (removed from main sample)  
 (× 1,000)

12 −0.034 0%
(0.059)

notes: The table shows that the density of the assignment variable (i.e., initial AIME) and distributions of prede-
termined covariates are smooth around the upper bend point. We test for a change in slope at the bend point using 
polynomials of order 3 to 12. For each dependent variable, the table shows: the polynomial order that minimizes 
the corrected Akaike Information Criterion (AICc) (column 1), the estimated change in slope at the bend point and 
standard error under the AICc-minimizing polynomial order (column 2), and the percent of estimates of the change 
in slope that are statistically significant at the 5 percent level (column 3). Before running the regression, we take bin 
means of variables in bins of $50 width around the bend point, so each regression has 60 observations. See other 
notes to Table 1.

Figure 4. Average Monthly Earnings after DI Allowance

notes: The figure shows mean monthly earnings in the first four years after going on DI, in $50 bins, as a function 
of distance of AIME from the bend point, where AIME is measured when applying for DI. The figure shows that 
mean earnings slope upward more steeply above the upper bend point than below it, with fitted lines that lie close 
to the data.
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to  specification and misleading confidence intervals (which if anything applies still 
more in RKD settings; see Ganong and Jäger forthcoming, though note there is 
ongoing econometric discussion of this issue in Card et al. 2014).

Figure 5 shows the extensive margin, i.e., the fraction of the four years with pos-
itive annual earnings. There is an apparent increase in slope around the bend point. 
The regression analysis in Table 3 shows substantial effects in the linear specifica-
tions: a $1,000 increase in annual DI benefits is estimated to decrease the probability 
of reporting positive annual earnings by 1.29 percentage points in the specification 
without controls. As only a modest fraction of the sample has positive earnings in 
any given year, it makes sense that part of the observed earnings response would 
be operating through the extensive margin. Though these estimates remain posi-
tive under the quadratic and cubic specifications, they are smaller and lose statisti-
cal significance.21 In the online Appendix we also show similar patterns when the 
dependent variable is the probability of any employment over the full four years, 
rather than the percent of years with positive earnings (online Appendix Figure A6 
and online Appendix Table A2). We conclude that there is some visual and statistical 
evidence of an employment effect at the upper bend point.22

21 We obtain comparable results under specifications with the log odds of the employment rate as the dependent 
variable. 

22 If DI benefits affect employment, then it is hard to interpret estimates of how DI payments affect earnings 
that are conditional on employment, as the sample is selected on an outcome (i.e., a beneficiary having positive 
earnings). The point estimates suggest insignificant negative impacts of DI benefits on earnings conditional on 
employment. 
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Figure 5. Average Annual Fraction Employed after DI Allowance

notes: The figure shows the mean fraction of years when a beneficiary has positive annual earnings, over the four 
years after going on DI (i.e., the mean yearly employment rate over these four years), in $50 bins, as a function of 
distance from the bend point. The figure shows that the probability of positive earnings appears to slope upward 
more steeply above the upper bend point than below it.

Source: Gelber et al. AEJ:EP 2017
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the finite-sample corrected Akaike Information Criterion (AICc). Using a baseline 
specification without additional controls, none of the specifications show that   β 2    is 
statistically different from zero at the 5 percent level. Moreover, these regressions are 
rarely statistically significant for any polynomial order. The test that the coefficients 
are jointly significant across outcomes in the AICc-minimizing specifications shows 
p = 0.20 at the upper bend point and p = 0.35 at the lower.

We show in the online Appendix that there is no evidence for “bunching” in the 
density of initial AIME around the convex kink in the budget set created by the 
reduction in the marginal replacement rate around a bend point (since earning an 
extra dollar that increases AIME leads to a greater increase in DI benefits below the 
bend point than above it).19 Consistent with the exposition of the models in online  
Appendix 1, this finding could reflect that future DI claimants do not anticipate or 
understand the DI income they will receive, or that they do not react to the substitu-
tion incentives even when correctly anticipating them.

19 Working more will not lead to higher DI income if earnings are not in the highest earning years used to calculate 
AIME. However, as long as the prevalence of such cases evolves smoothly through the bend point (consistent with 
our data), the substitution effect should still lead to a greater incentive to earn below each bend point than above it. 

Figure 3. Smoothness of Density and Predetermined Covariates around the Upper Bend Point (continued )

notes: The figure shows the density of initial AIME in $50 bins as a function of distance of initial AIME to the 
upper bend point. The number of observations appears smooth through this bend point, with no sharp change in 
slope or level. The upper bend point is where the marginal replacement rate in converting AIME to PIA changes 
from 32 percent to 15 percent. The sample includes DI beneficiaries within $1,500 of the upper bend point (see the 
text for other sample restrictions). The fraction of the sample in each bin is calculated by dividing the number of 
beneficiaries in each bin by the total number of beneficiaries in the sample. The best-fit line is a ninth-order poly-
nomial that parallels the regression presented in Table 2 that minimizes the corrected Akaike Information Criterion 
(AICc). 
Source: The data are from SSA administrative records.
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effects cannot readily be separated.” Our paper helps to fill this gap, complement-
ing a small set of papers that examine income effects in other disability  contexts. 
Autor and Duggan (2007) and Autor et al. (2016) examine an income effect of 
changing access to Veterans’ Administration (VA) compensation for Vietnam War 
veterans on labor force participation, employment, and earnings.5 Marie and Vall 
Castello (2012) and Bruich (2014) study the income effect of DI benefits in Spain 
and Denmark, respectively. Finally, Deshpande (2016) studies the effect of chil-
dren’s SSI payments on parents’ earnings. All of these studies find evidence consis-
tent with substantial income effects in these other contexts.6 Our paper is the first 
to estimate an income effect specifically in the context of DI in the United States, 
which is the largest US federal expenditure on the disabled and one of the largest 
social insurance programs in the United States and around the world.7

The remainder of the paper proceeds as follows. Section I describes the policy 
environment. Section II explains our identification strategy. Section III describes the 
data. Section IV shows our analysis of income effects. Section V discusses evidence 
on the extent to which income or substitution effects underlie earnings effects of 
DI by comparing our results to other literature. Section VI concludes. The online 
Appendix contains additional results.

5 Both studies estimate the reduced-form effects of receiving VA Disability Compensation. Autor et al. (2016, 3) 
conclude that “the effects that we estimate are unlikely to be driven solely by income effects.” 

6 In the context of US Civil War veterans, Costa (1995) finds large income effects of pensions on labor supply. 
7 Low and Pistaferri (2015) estimate many parameters simultaneously, including parameters of the work 

decision. 
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Figure 1. Primary Insurance Amount as a Function of Average Indexed Monthly Earnings

notes: The figure shows the primary insurance amount (PIA) as a function of average indexed monthly earnings 
(AIME) in 2013. The percentages are marginal replacement rates.
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Source: Gelber et al. AEJ:EP 2017



 VOL. 85 NO. 3 MEYER ETAL.: WORKERS' COMPENSATIONAND INJURYDURATION 323

 Weekly

 Benefit

 Amount

 W BA mAx ........ . . . . . . . . . . . . . . . . _7 - - - - - - - - - - - --_ _
 , - After Increase

 W BA ma ......... ......,,,,,':
 /BA~ Before Increase

 WBAmin,,.,

 E, E, E3 Previous
 Earnings

 Low Earnings Group High Earnings Group

 FIGURE 1. TEMPORARY TOTAL BENEFIT SCHEDULE

 BEFORE AND AFTER AN INCREASE IN

 THE MAXIMUM WEEKLY BENEFIT

 each largely influenced by a common vari-
 able, previous earnings. Regressions of spell
 length on weekly benefits and previous
 earnings consequently cannot easily distin-
 guish between the effect of workers' com-
 pensation and the highly correlated influ-
 ence of previous earnings. This result is
 especially true if we are uncertain about
 exactly how previous earnings affect spell
 length.3

 The main idea behind our solution to this

 problem can be seen in Figure 1, which
 displays a typical state schedule relating the
 weekly benefit amount (WBA) for tempo-
 rary total disability4 to previous weekly
 earnings. The solid line is the schedule prior
 to a change in the state law that raises the
 maximum weekly benefit amount. The
 dashed line is the schedule after the benefit
 increase. For people with previous earnings
 of at least E3 (the high-earnings group), we
 compare the weeks of benefits received for

 people injured during the year before and
 the year after the change in the benefit
 schedule. Those whose claims began before

 the increase receive WBA'max while those
 injured afterwards receive WBA'max, This
 group of workers consequently experiences
 the full effect of the benefit increase. An
 individual's injury date determines his tem-
 porary total disability benefit amount for
 the entire period of the disability.5 For ex-
 ample, two individuals with previous earn-
 ings greater than E2 will receive different
 weekly benefit amounts for up to several
 years, if one was injured a few days before
 and the other a few days after the effective
 date of the benefit increase. The effect of
 this difference is the basis of the empirical
 test used in the paper. Most of the remain-
 ing methodological problems involve cor-
 recting for possible differences between the
 individuals who are injured before and after
 the benefit increase. In much of what fol-
 lows, we will use as a comparison group
 those with earnings between E1 and E2 (the
 low-earnings group) who are injured during
 the year before and after the benefit in-
 crease. The benefits these individuals re-
 ceive are unaffected by the increase in the
 maximum weekly benefit.

 Section I briefly outlines the structure of
 workers' compensation and describes the
 benefit changes in Kentucky and Michigan
 that provide the basis for this paper. In
 Section II we describe the data and outline
 the empirical procedure used to relate the
 policy shifts to the incentive effects. The
 two modes of analysis, assessment of mean
 effects resulting from the policy shifts and
 regression analysis of durations, appear in
 Sections III and IV. By comparing changes
 in duration and changes in medical expendi-
 tures we are also able to distinguish the
 spell-duration effect of higher benefits from
 the effect of changes in injury severity. Sec-
 tion IV also reports more precise estimates
 using all of the available data without mak- 3This identification problem created by the depen-

 dence of program generosity on an individual's previ-
 ous earnings is common to many social insurance pro-
 grams. See Meyer (1989) for a parallel paper on unem-

 ployment insurance that builds on earlier work by
 Kathleen P. Classen (1979) and Gary Solon (1985).

 4Temporary total disabilities are those where the
 employee is unable to work but is expected to recover
 fully and return to work. The types of benefits are
 discussed in more detail in Section I.

 5Some states have cost-of-living adjustments which
 index the benefit for inflation. The two states examined
 here, Kentucky and Michigan, did not have such ad-
 justments during the period examined.
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Figure 2: Effect of Expanded Benefits on Job-Finding: Interrupted Timeseries Design

(a) Interrupted Timeseries Estimate
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Notes: The top panel of this figure shows the exit rate to new job in the JPMCI data from April 2020 through
February 2021. The red horizontal bars indicate the average exit rate in the two weeks prior to and four weeks
following a change in the supplement amount. We form a test statistic for the impact of the supplement using
the difference between the red horizontal bars. We omit January 3 and 10 because they show a mechanical surge
in exits arising from a policy lapse. We recompute the test statistic for every placebo date shown in the top
panel, where we define placebo windows as those with no policy change. The bottom panel of this figure shows
the distribution of the test statistic using blue bars. The changes at the actual supplement changes are more
extreme than the changes at any of the placebo dates. If we assume that the date of the supplement change is
random, this implies that we reject the null hypothesis of no effect of the supplement with p ≤ 1/31.
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 Figure 2. - Daily Ul benefits.

 as they pass through the threshold 7,max.23 Figure 3 presents the parallel pic-
 ture for mean unemployment durations, which also shows a discernible kink,
 though there is clearly more variability in the relationship with base year earn-
 ings.24

 Figure 3. - Unemployment duration.

 23 The slope in the mean benefit function to the right of the threshold for the maximum benefit
 is attributable to family allowances, which are added to the base benefit amount (and are not
 capped). Moving right from the threshold, the average number of allowances is rising, reflecting
 larger family sizes for higher-earning claimants.

 24For additional graphical analyses and robustness checks, see Card et al. (2015a).
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REFERENCE-DEPENDENT JOB SEARCH 1973

FIGURE II

Institutional Setting: Change in Benefit Path and Sample Periods

Panel A shows the benefit schedule if UI is claimed on October 31, 2005 (old
benefit schedule, dashed line) and benefit schedule if UI is claimed on November 1,
2005 (new benefit schedule, solid line) for individuals who had 270 days potential
duration in the first tier, were less than 50 years old, and earned more than
114,000 HUF ($570) prior to entering UI. Benefits levels in social assistance are
approximate as they depended on family income, household size, and wealth.
Panel B shows the time frame for which we have access to administrative data on
unemployment insurance records, the time of the reform, and how we define the
before and after periods that we use for our before-after comparison.
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REFERENCE-DEPENDENT JOB SEARCH 1989

FIGURE III

Empirical Hazard and Survival Rates under the Old and the New Benefit
Schedule

The figure shows point-wise estimates for the empirical hazards, Panel A, and
for the empirical survival rates, Panel B, before and after the reform. The differ-
ences between the two periods are estimated point-wise at each point of support
and differences which are statistically significant (p � .05) are indicated with a
vertical bar (green dashed if pre-period hazard is above post-period hazard, red
solid otherwise; see online version of article for color figures). The three major
(red) vertical lines indicate periods when benefits change in the new system. The
sample consists of unemployed workers claiming UI between February 5, 2005,
and October 15, 2005 (before sample), and February 5, 2006, and October 15, 2006
(after sample), who had 270 days of potential duration, were 25–49 years old,
and were above the 70th percentile of the earnings base distribution of the UI
claimants in the given year.
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