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ABSTRACT

This paper presents new empirical evidence on the effects of retirement benefits on labor force participation
decisions. We use administrative data on the census of private sector employees in Austria and variation
from mandated discontinuous changes in retirement benefits from the Austrian pension system. We
present graphical evidence documenting labor supply responses to the policy discontinuities. Next,
we develop nonparametric procedures to estimate labor supply elasticities based on the graphical evidence
and mandated financial incentives. We estimate elasticities of 0.12 for men and 0.38 for women. These
relatively low elasticities highlight that many retirement decisions are likely to be affected by factors
beyond only financial incentives from retirement benefits.
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Number of Individuals Percentage 
change

Individuals in cohorts born 1930 - 1940 1,578,549
Still employed at age 55 651,336 -59%
More than one year employment experience before age 55 625,251 -4%
Excluding workers ever employed as civil servant 546,308 -13%
Excluding workers withlast job in construction 487,019 -11%
Excluding left censored tenure in last job 380,737 -22%
Workers retiring withing 6 months of their last job 269,411 -29%
Excluding individuals with un-censored earnings at retirement 231,251 -14%

Notes: Numbers based on the ASSD 

Table 1
Sample Selection



Full Sample Estimation Sample

# of Individuals 231,251 155,283
Fraction Female 0.53 0.57

Retirement Age 58.43 58.41
58.50 58.50
2.51 2.52

Tenure 11.00 14.68
10.42 14.17
7.59 5.50

Annual Earnings 24666.68 25646.12
23950.24 24821.64
10923.06 10280.21

Implicit Tax Rate 0.81 0.79
0.78 0.77
0.28 0.22

Years of Employment 32.40 33.10
34.13 34.51
9.45 8.71

Years of Unemployment 0.55 0.28
0.00 0.00
1.23 0.66

Years of Sick Leave 0.21 0.20
0.05 0.04
0.36 0.35

Firm Size 1690.73 2186.98
86.00 129.00

4919.57 5635.91

Fractions:
Claiming Disability Pensions 0.303 0.271
Claiming Early Retirement Pensions 0.354 0.360
Claiming Old Age Pensions 0.343 0.369

Agriculture & Mining 0.045 0.036
Manufacturing 0.249 0.245
Sales 0.190 0.178
Tourism 0.048 0.028
Transportation 0.054 0.048
Services 0.415 0.466

Notes: Except for the Fractions, the mean, median and standard deviations are reported 
for each variable. All earnings variables are expressed in 2008 euros. The Estimation 
Sample consists of individuals with at least 6 years of tenure at retirement but not more 
than 28 years of tenure at retirement. 

Table 2: Summary Statistics 



Frequency 10 Year Threshold 15 Year Threshold 20 Year Threshold 25 Year Threshold
Monthly, m=1   0.8436   1.1225   1.1708   1.2641

(0.0514) (0.0342) (0.0581) (0.1245)
Quarterly, m=3   0.4649   0.5789   0.6941   0.6934

(0.0231) (0.0220) (0.0377) (0.0791)
Annual, m=12   0.2232   0.2695   0.3735   0.3878

(0.0130) (0.0166) (0.0247) (0.0604)

Frequency 10 Year Threshold 15 Year Threshold 20 Year Threshold 25 Year Threshold
Monthly, m=1  16.4315   8.3984  14.1021  16.9955

(0.2506) (0.1133) (0.2161) (0.4800)
Quarterly, m=3   5.4723   2.8032   4.7120   5.6893

(0.0834) (0.0379) (0.0730) (0.1599)
Annual, m=12   1.3638   0.7053   1.1912   1.4513

(0.0205) (0.0096) (0.0195) (0.0393)

Frequency 10 Year Threshold 15 Year Threshold 20 Year Threshold 25 Year Threshold
Monthly, m=1   0.0513   0.1337   0.0830   0.0744

(0.0032) (0.0045) (0.0042) (0.0077)
Quarterly, m=3   0.0849   0.2065   0.1473   0.1219

(0.0045) (0.0086) (0.0083) (0.0146)
Annual, m=12   0.1637   0.3821   0.3136   0.2672

(0.0102) (0.0249) (0.0218) (0.0436)

N 61,999 44,900 32,607 15,777

Panel C: Elasticities (e)

Notes: Numbers in parentheses are bootstrapped standard errors based on 1000 replications.

Panel B: Changes in Impicit Tax Rates (dy/y)

Panel A: Changes in Retirements (dp/p)

Table 3: Participation Elasticities by Tenure Thresholds



10 Year Threshold 15 Year Threshold 20 Year Threshold 25 Year Threshold
Men   0.1702   0.1707   0.2509   0.3441

(0.0116) (0.0155) (0.0199) (0.0413)
Women   0.2593   0.3387   0.4678   0.4477

(0.0166) (0.0206) (0.0313) (0.0961)
Re-weighted Men   0.1965   0.1742   0.2177   0.2670

(0.0143) (0.0219) (0.0284) (0.0427)
Re-weighted Women   0.3067   0.3156   0.4826   0.4311

(0.0201) (0.0234) (0.0354) (0.0975)

10 Year Threshold 15 Year Threshold 20 Year Threshold 25 Year Threshold
Men   1.9769   0.9471   1.4253   1.5524

(0.0489) (0.0176) (0.0373) (0.0625)
Women   1.1076   0.5961   1.0539   1.3566

(0.0126) (0.0071) (0.0122) (0.0261)
Re-weighted Men   1.5211   0.7815   1.2204   1.3959

(0.0533) (0.0245) (0.0341) (0.0578)
Re-weighted Women   1.0205   0.5961   1.1290   1.5163

(0.0186) (0.0092) (0.0181) (0.0443)

10 Year Threshold 15 Year Threshold 20 Year Threshold 25 Year Threshold
Men   0.0861   0.1802   0.1761   0.2216

(0.0064) (0.0170) (0.0149) (0.0301)
Women   0.2341   0.5682   0.4439   0.3300

(0.0149) (0.0348) (0.0306) (0.0719)
Re-weighted Men   0.1292   0.2229   0.1784   0.1913

(0.0103) (0.0287) (0.0235) (0.0335)
Re-weighted Women   0.3006   0.5294   0.4275   0.2843

(0.0190) (0.0384) (0.0302) (0.0631)

10 Year Threshold 15 Year Threshold 20 Year Threshold 25 Year Threshold
Men 26,781 18,377 13,799 8,289
Women 35,218 26,523 18,808 7,488

Table 4: Gender Differences, Annual Frequency

Notes: Numbers in parentheses are bootstrapped standard errors based on 1000 replications. For the re-
weighted results, the weights are based on differences in observables across gender groups.

Panel A: Changes in Retirements (dp/p)

Panel B: Changes in Implicit Tax Rates (dy/y)

Panel C: Elasticities (e)

Panel D: Sample Sizes (N)



10 Year Threshold 15 Year Threshold 20 Year Threshold 25 Year Threshold
Unweighted   0.1702   0.1707   0.2509   0.3441

(0.0116) (0.0155) (0.0199) (0.0413)
Re-weighted   0.1924   0.1380   0.1648   0.2418

(0.0199) (0.0233) (0.0273) (0.0590)

10 Year Threshold 15 Year Threshold 20 Year Threshold 25 Year Threshold
Unweighted   1.9769   0.9471   1.4253   1.5524

(0.0489) (0.0176) (0.0373) (0.0625)
Re-weighted   1.9744   0.9219   1.4122   1.6377

(0.0442) (0.0188) (0.0497) (0.1155)

10 Year Threshold 15 Year Threshold 20 Year Threshold 25 Year Threshold
Unweighted   0.0861   0.1802   0.1761   0.2216

(0.0064) (0.0170) (0.0149) (0.0301)
Re-weighted   0.0975   0.1497   0.1167   0.1476

(0.0106) (0.0251) (0.0190) (0.0373)

N 26,781 18,377 13,799 8,289

Panel C: Elasticities (e)

Notes: Numbers in parentheses are bootstrapped standard errors based on 1000 replications. For the re-weighted 
results, the weights are based on differences across groups around each tenure threshold.

Table 5A: Heterogeneity across Tenure Thresholds, Annual Frequency, Men

Panel A: Changes in Retirements (dp/p)

Panel B: Changes in Implicit Tax Rates (dy/y)



10 Year Threshold 15 Year Threshold 20 Year Threshold 25 Year Threshold
Unweighted   0.2593   0.3387   0.4678   0.4477

(0.0166) (0.0206) (0.0313) (0.0961)
Re-weighted   0.2755   0.2759   0.3346   0.4452

(0.0240) (0.0219) (0.0294) (0.1402)

10 Year Threshold 15 Year Threshold 20 Year Threshold 25 Year Threshold
Unweighted   1.1076   0.5961   1.0539   1.3566

(0.0126) (0.0071) (0.0122) (0.0261)
Re-weighted   1.0573   0.5277   0.8469   1.0190

(0.0370) (0.0175) (0.0229) (0.0396)

10 Year Threshold 15 Year Threshold 20 Year Threshold 25 Year Threshold
Unweighted   0.2341   0.5682   0.4439   0.3300

(0.0149) (0.0348) (0.0306) (0.0719)
Re-weighted   0.2606   0.5228   0.3951   0.4369

(0.0247) (0.0454) (0.0363) (0.1374)

N 35,218 26,523 18,808 7,488

Panel C: Elasticities (e)

Notes: Numbers in parentheses are bootstrapped standard errors based on 1000 replications. For the re-weighted 
results, the weights are based on differences across groups around each tenure threshold.

Table 5B: Heterogeneity across Tenure Thresholds, Annual Frequency, Women

Panel A: Changes in Retirements (dp/p)

Panel B: Changes in Implicit Tax Rates (dy/y)



Months Prior to Tenure Threshold 10 Year Threshold 15 Year Threshold 20 Year Threshold 25 Year Threshold
12   0.5370   0.8985   0.8871   0.5364

(0.0891) (0.1140) (0.1307) (0.1057)
18   0.5677   1.0555   1.0507   0.5823

(0.1057) (0.1305) (0.1515) (0.1219)
24   0.5875   1.1460   1.1348   0.6036

(0.1190) (0.1393) (0.1616) (0.1310)
36   0.7051   1.2525   1.1939   0.6807

(0.1201) (0.1417) (0.1591) (0.1311)

Months Prior to Tenure Threshold 10 Year Threshold 15 Year Threshold 20 Year Threshold 25 Year Threshold
12   0.8691   0.7420   0.5326   0.6457

(0.1051) (0.0883) (0.0918) (0.2276)
18   0.9777   0.8327   0.5757   0.6615

(0.1191) (0.1013) (0.1028) (0.2468)
24   1.0223   0.8778   0.5975   0.6958

(0.1275) (0.1083) (0.1083) (0.2592)
36   1.1380   0.9872   0.6977   0.9206

(0.1326) (0.1091) (0.1075) (0.2707)

Notes: Numbers in parentheses are bootstrapped standard errors based on 1000 replications. These results are un-weighted.

Table 6: Pre-Threshold Retirement Patterns
Ratio of Delayed Retirements to Excess Retirements (Within 18 Months after Threshold)

Men

Women
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Fig. 1. Payment Amounts based on Tenure at Retirement

Notes: There are two forms of government-mandated retirement benefits in Austria: (1) government-provided pension benefits and (2) employer-provided 
severance payments. The employer-provided severance payments are made to private sector employees who have accumulated sufficient years of tenure by the 
time of their retirement. Tenure is defined as uninterrupted employment time with a given employer and retirement is based on claiming a government-provided 
pension. The payments must be made within 4 weeks of claiming a pension according to the following schedule. If an employee has accumulated at least 10 years 
of tenure with her employer by the time of retirement, the employer must pay one third of the worker's last year's salary. This fraction increases from one third to 
one half, three quarters and one at 15, 20 and 25 years of tenure respectively. Since payments are based on an employee's salary, overtime compensation and 
other non-salary payments are not included when determining the amounts of the payments. Provisions to make these payments come from funds that employers 
are mandated to hold based on the total number of employees. Severance payments are also made to individuals who are involuntarily separated (i.e. laid off) 
from their firms if the individuals have accumulated sufficient years of tenure prior to the separation. The only voluntary separation that leads to a severance 
payment, however, is retirement. Employment protection rules hinder firms from strategically laying off workers to avoid severance payments and there is no 
evidence on an increased frequency of layoffs before the severance pay thresholds.
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Fig. 2. Exits from Labor Force into Retirement

Notes: This figure plots the survival functions for exits from the labor force for the sample of private sector employees; the 
survival functions are computed at a monthly frequency using birthdates and last observed job ending dates. The solid red 
line is the survival function for women; the Early Retirement Age and Normal Retirement Age for women are respectively 55 
and 60. The dashed blue line is the survival curve for men; the Early Retirement Age and Normal Retirement Age for men are 
respectively 60 and 65. Prior to age 60, men can retire through disability pensions. 
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Fig. 3. Distribution of  Tenure at Retirement, Full Sample

Notes: This figure plots the distribution of tenure at retirement at a monthly frequency. Each point captures the number of 
people that retire with tenure greater than the lower number of months, but less than the higher number of months. Tenure at 
retirement is computed using observed job starting and job ending dates. Since firm-level tenure is only recorded beginning in 
January 1972, we restrict the sample to individuals with uncensored tenure at retirement (i.e. job starting after January 1972).



Fig. 4. Controlling for Covariates

0
.0

2
.0

4
.0

6
.0

8
.1

.1
2

.1
4

.1
6

P
ro

ba
bi

lit
y 

of
 R

et
ire

m
en

t

10 15 20 25
Years of Tenure

Notes: We regress a quarterly retirement indicator on quarterly tenure dummies and controls for age, gender, calendar 
years, citizenship, blue collar job status, industry, region, current calendar quarter, job starting month, earnings histories, 
firm size, health and years of experience. The black circles are the estimated coefficients on the tenure dummies. The blue 
x’s above and below each circle represent +/- 2 standard errors around each point estimate. 



Fig. 5A. Total Job Starts by Age

Men

Women

Notes: This figure plots the total numbers of men and women starting new jobs at each age. The sample consists of all men 
and women, including those with uncensored tenure at retirement. Age is measured at a quarterly frequency. The blue 
triangles capture the number of men starting new jobs and the red circles captures the number of women starting new 
jobs. 
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Fig. 5B. Job Starts from Previous Employment by Age

Notes: This figure plots the numbers of previously employed men and women starting new jobs at each age. The sample 
consists of all men and women who were employed at different establishments prior to their new job start, including those 
with uncensored tenure at retirement. Age is measured at a quarterly frequency. The blue triangles capture the number of 
men starting new jobs and the red circles captures the number of women starting new jobs. 
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Fig. 5C. Job Starts from Previous Unemployment by Age

Notes: This figure plots the numbers of previously unemployed men and women starting new jobs at each age. The sample 
consists of all men and women who were unemployed prior to their new job start, including those with uncensored tenure 
at retirement. Age is measured at a quarterly frequency. The blue triangles capture the number of men starting new jobs 
and the red circles captures the number of women starting new jobs. 
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Fig. 6. Tenure at Retirement by Health Status

Healthy

Unhealthy

Notes: Health status is measured based on the fraction of time between age 54 and retirement that is spent on sick leave. An 
individual is classified as unhealthy if his health status is below the median level. The median health status is computed within 
the sample of individuals with positive sick leave and uncensored tenure at retirement.; this median health status is 0.076.



Fig. 7. Tenure at Retirement by Gender & Retirement Age
Retirement Age in [55, 59] Retirement Age = 60 Retirement Age ����
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Notes: The age groups for men and women are chosen based on the survival curves illustrated in Figure 2. The Early 
Retirement Age and Normal Retirement Age for women are 55 and 60; the corresponding ages for men are 60 and 65 
respectively. Prior to age 60, men can retire and claim disability pensions. 
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Fig. 8. Tenure at Retirement by Replacement Rates

Notes: This figure is constructed via the following steps. First, we compute percentiles of replacement rates across the sample of 
individuals with uncensored tenure at retirement. Second, we calculate tenure at retirement at a quarterly frequency. Third, within each 
percentile of replacement rates, we compute the total number of people retiring within one quarter prior to a threshold; this series or 
pre-threshold retirements across replacement rate percentiles is plotted in red circles. The solid red line captures predicted values from 
regressing the pre-threshold counts on a 4th order polynomial in percentiles of replacement rates. Fourth, within each percentile of 
replacement rates, we also compute the total number of people retiring within one quarter after a threshold; this series or retirements at 
thresholds across replacement rate percentiles is plotted in blue triangles. The solid blue line captures predicted values from regressing 
the threshold counts on a 4th order polynomial in percentiles of replacement rates. 
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Fig. 9. Tenure at Retirement by Tenure-Adjusted Permanent Income

Pre-threshold Retirements

Retirements at Thresholds

Notes: This figure is constructed via the following steps. First, we compute average earnings between ages 42 through 54 for all
individuals in the sample. We sum earnings over these ages and divide by 13. Second, we compute tenure at age 55 for each individual. 
Third, within each calendar year and integer value of tenure at age 55, we compute percentiles of average earnings. Fourth, we compute 
tenure at retirement at a quarterly frequency. Fifth, within each percentile of average earnings, we compute the total number of people 
retiring within one quarter prior to a tenure threshold. This series of pre-threshold retirements across earnings percentiles is plotted in 
red circles; the solid red line captures predicted values from regressing the pre-threshold retirements on a 4th order polynomial in 
earnings percentiles. Lastly, within each percentile of average earnings, we compute the total number of people retiring within one 
quarter after a tenure threshold. This series of retirements at thresholds is plotted in blue triangles; the solid blue line captures predicted 
values from regressing the retirements at thresholds on a 4th order polynomial in earnings percentiles.
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Fig. 10. Retirements at Tenure Thresholds by Firm Size

Notes: Firm size is computed as the number of employees at the beginning of each calendar quarter. We construct firm size percentiles 
using the sample of firms with retirements. For each individual at retirement, we keep the firm identifier and calendar date of the last 
employment date. We create a dataset with the sample of firms with retirements by dropping any duplicates so that the resulting dataset 
has one observation per unique firm-calendar date observation. Within each calendar date, we compute firm size percentiles. Next, we 
compute tenure at retirement at a quarterly frequency. Finally, within each firm size percentile, we compute the ratio of the total number 
of people retiring within one quarter after a tenure threshold to the total number of people retiring within one quarter prior to a tenure 
threshold. Each point in the figure plots this ratio within each firm size percentile. The solid line captures predicted values from regressing 
the ratios on a 4th order polynomial in firm size percentiles. 



Notes: This figure plots the simulated profiles of the reservation disutility across years of tenure for a given individual who starts with 2 years of tenure at age 55. 
Following the model, the individual ages as he accumulates more tenure. The solid blue line presents the profile in the presence of the severance pay policy. The 
dashed red line presents the counterfactual profile with no severance pay. The curvature in the counterfactual profile reflects changes in retirement benefits at older 
retirement ages. Please see the simulation appendix for technical details on the simulation. 
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Fig. 11A. Individual Reservation Disutility by Tenure



Fig. 11B. Individual Retirement Hazard by Tenure

Notes: This figure plots the simulated profile of the retirement hazard rate (i.e. the probability of retirement conditional on remaining in the labor market) across years 
of tenure for a given individual who starts with 2 years of tenure at age 55. Following the model, the individual ages as he accumulates more tenure. The solid blue line 
presents the profile in the presence of the severance pay policy. The dashed red line presents the counterfactual profile with no severance pay. The curvature in the 
counterfactual profile reflects changes in retirement benefits at older retirement ages. Please see the simulation appendix for technical details on the simulation. 
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Fig. 12A. Average Retirement Hazard by Tenure

Notes: This figure plots the average simulated retirement hazard rate, conditional on remaining in the labor market, by tenure. The average retirement hazard rate at each 
level of tenure is computed by the following steps. First, retirement outcomes are computed for each simulated individual. Second, at each observed retirement, the 
reservation disutility and corresponding hazard rate are computed. Third, at each level of tenure at retirement, the average retirement hazard rate is computed by 
averaging over individuals retiring at different ages. The solid blue line and triangle present the hazard rates in the presence of the severance pay policy. The dashed red 
line and circle present the counterfactual hazard rates with no severance pay. Please see the simulation appendix for technical details on the simulation. 



Fig. 12B. Simulated Distribution of Tenure at Retirement

Notes: This figure plots the simulated distribution of tenure at retirement based on simulated retirement outcomes for 10,000 simulated individuals. The solid blue line 
presents the distribution in the presence of the severance pay policy. The dashed red line presents the counterfactual distribution with no severance pay. Please see 
the simulation appendix for technical details on the simulation. 
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Fig. 13A. Estimating the Changes in Retirements

Notes: The black squares plot the observed retirement frequencies at each monthly level of tenure at retirement, as in Figure 3. The blue 
triangles plot retirement frequencies adjusted for seasonality patterns. The adjustment for seasonality is based on estimating separate 
polynomials in tenure at retirement between each tenure threshold and discontinuous spikes at each tenure threshold. The spikes at each 
threshold are adjusted for seasonality by adjusting for being at an integer value of tenure at retirement. The seasonally adjusted retirement 
frequencies are re-scaled so that the total number of seasonally adjusted retirements is equal to the total number of observed retirements. 
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Fig. 13B. Estimating the Changes in Retirements

Notes: The blue triangles plot retirement frequencies adjusted for seasonality patterns. The red circles plot estimated counterfactual retirement 
frequencies. The counterfactual frequencies are estimated by regressing the seasonally adjusted frequencies on a continuous 6th order 
polynomial in tenure at retirement and dummies around each tenure threshold. The dummies around each threshold are set to 0 and the 
counterfactual frequencies are obtained by predicting frequencies using only the estimated continuous polynomial function. The counterfactual 
frequencies are re-scaled so that the total number of counterfactual retirements equals the total number of observed retirements. 
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Fig. 13C. Estimating the Changes in Retirements

Notes: This figure combines plots for the observed retirement frequencies (black squares), the seasonally 
adjusted retirement frequencies (blue triangles) and the counterfactual retirement frequencies (red circles). 
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Fig. 14. Changes in Implicit Tax Rates

Notes: Implicit tax rates for each individual are computed based on gross annual earnings in the calendar year prior to claiming a pension. The implicit 
tax rate is the sum of social security contributions, income taxes and pensions divided by gross annual earnings. Each black point in the figure reflects 
the mean implicit tax rate amongst individuals retiring with the corresponding level of tenure at retirement. The solid blue line captures predicted 
values from regression the mean implicit tax rates on a 4th order polynomial in tenure at retirement. The red x’s mark the implicit tax rates at the 
tenure thresholds when including the severance payments at retirement. The implicit tax rates are calculated at a monthly frequency. 
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Fig. 15. Labor Supply Responses to Retirement Bonus at 61 or Older

Notes: This figure plots retirement frequencies by age (horizontal axis). The blue bars present the frequencies observed in the data for the full sample 
of 231,251 individuals. The red bars present the frequencies under a hypothetical policy that provides a one-time, lump-sum retirement bonus of 
5000 euros paid to individuals who retire at ages 61 or older. 



Fig. A1. Estimated Counterfactuals with 
Alternative Windows around Tenure Thresholds

Notes: Please see the notes for Figure 13 for specific details on each figure. The main estimation uses +/- 18 months. 

A. +/- 6 Months

C. +/- 18 Months

B. +/- 12 Months

D. +/- 24 Months



Fig. A2. Estimated Counterfactuals with 
Alternative Polynomial Specifications between Tenure Thresholds

Notes: Please see the notes for Figure 13 for specific details on each figure. The main estimation uses 4th order polynomials. 

A. 2nd Order Polynomials

C. 6th Order Polynomials

B. 4th Order Polynomials

D. 8th Order Polynomials


