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 elasticity e would no longer be a pure compensated elasticity, but a mix of the com-
pensated elasticity and the uncompensated elasticity. Four points should be noted.

First, the larger the behavioral elasticity, the more bunching we should expect. 
Unsurprisingly, if there are no behavioral responses to marginal tax rates, there 
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Panel B. Density distributions and bunching
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Figure 1. Bunching Theory

Notes: Panel A displays the effect on earnings choices of introducing a (small) kink in the budget set by increasing 
the tax rate t by dt above income level z*. Individual L who chooses z* before the reform stays at z* after the reform. 
Individual h chooses z* after the reform and was choosing z* + dz* before the reform. Panel B depicts the effects of 
introducing the kink on the earnings density distribution. The pre-reform density is smooth around z*. After the reform, 
all individuals with income between z* and z* + dz* before the reform, bunch at z*, creating a spike in the density dis-
tribution. The density above z* + dz* shifts to z* (so that the resulting density and is no longer smooth at z*).

Source: Saez (2010), p. 184
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indexes earnings to 2008 using the IRS inflation parameters, so that the EITC kinks 
are perfectly aligned for all years.

Two elements are worth noting in Figure 3. First, there is a clear clustering of tax 
filers around the first kink point of the EITC. In both panels, the density is maximum 
exactly at the first kink point. The fact that the location of the first kink point differs 
between EITC recipients with one child, versus those with two or more children, con-
stitutes strong evidence that the clustering is driven by behavioral responses to the 
EITC as predicted by the standard model. Second, however, we cannot discern any 
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Figure 3. Earnings Density Distributions and the EITC

Notes: The figure displays the histogram of earnings (by $500 bins) for tax filers with one dependent child (panel 
A) and tax filers with two or more dependent children (panel B). The histogram includes all years 1995–2004 and 
inflates earnings to 2008 dollars using the IRS inflation parameters (so that the EITC kinks are aligned for all years). 
Earnings are defined as wages and salaries plus self-employment income (net of one-half of the self-employed pay-
roll tax). The EITC schedule is depicted in dashed line and the three kinks are depicted with vertical lines. Panel A 
is based on 57,692 observations (representing 116 million tax returns), and panel B on 67,038 observations (repre-
senting 115 million returns).

Source: Saez (2010), p. 191
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systematic clustering around the second kink point of the EITC. Similarly, we cannot 
discern any gap in the distribution of earnings around the concave kink point where the 
EITC is completely phased-out. This differential response to the first kink point, versus 
the other kink points, is surprising in light of the standard model predicting that any 
convex (concave) kink should produce bunching (gap) in the distribution of earnings.

In Figure 4, we break down the sample of earners into those with nonzero self-
employment income versus those zero self-employment income (and hence whose 
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Figure 4. Earnings Density and the EITC: Wage Earners versus Self-Employed

Notes: The figure displays the kernel density of earnings for wage earners (those with no self-employment earnings) 
and for the self-employed (those with nonzero self employment earnings). Panel A reports the density for tax fil-
ers with one dependent child and panel B for tax filers with two or more dependent children. The charts include all 
years 1995–2004. The bandwidth is $400 in all kernel density estimations. The fraction self-employed in 16.1 per-
cent and 20.5 percent in the population depicted on panels A and B (in the data sample, the unweighted fraction 
self-employed is 32 percent and 40 percent). We display in dotted vertical lines around the first kink point the three 
bands used for the elasticity estimation with δ = $1,500.

Source: Saez (2010), p. 192
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income threshold so that most filers with low wage income and negative taxable 
income file to obtain a tax refund.

Figure 7 casts further light on the mechanism behind the bunching uncovered on 
Figure 6 by plotting the kernel density of taxable income (as in Figure 6) along with 
the density of taxable income computed using the standard deduction, i.e., defined as 
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Figure 6. Taxable Income Density, 1960–1969: Bunching around First Kink

Notes: The figure displays the histogram of taxable income for married joint tax filers (panel A) and single tax fil-
ers defined as all nonmarried joint filers (panel B). The data include years 1960, 1962, 1964, 1966–1969 (no data 
are available for 1961, 1963, and 1965). Histograms are based on bins $800 wide and are computed using popu-
lation weights (unweighted sample sizes for panels A and B histograms are 185,161 and 82,859 respectively). 
Taxable income is defined as Adjusted Gross Income minus personal exemptions minus the maximum of the stan-
dard or itemized deductions, and is expressed in 2008 dollars. The marginal tax rate schedule is displayed for 1960 
in dashed line. In all years, the first kink point is at zero taxable income displayed by the vertical line on the graph 
(other kink points move from year to year as tax brackets are not adjusted for inflation from 1960 to 1969). The first 
bracket marginal tax rate is 20 percent from 1960 to 1963, 16 percent in 1964, and 14 percent in 1965–1969 (see 
Table 3, panel A for complete details).

Source: Saez (2010), p. 203
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However, the econometric application of the piecewise
linear budget constraint method has been called into ques-
tion by the work of MaCurdy et al. (1990). They, and
Pencavel (1986) earlier, showed that the probability of
locating at a convex interior kink is positive—and the log
likelihood is de� ned—only if the estimated coefficients
yield a positive compensated substitution effect. When this

condition was not satis� ed, researchers imposed it by
constraining the income coefficient to be negative. MaCurdy
et al. suggested further that the piecewise linear budget
constraint method automatically imposes a positive compen-
sated effect. Blomquist (1995) explained that this conclusion
is not warranted. The compensated effect may be estimated
to be positive without the researcher imposing it, and

FIGURE 3-A.—EARNINGS DISTRIBUTION, 1980–81 FIGURE 3-B.—EARNINGS DISTRIBUTION, 1980–81

FIGURE 3-C.—EARNINGS DISTRIBUTION, 1984–86 FIGURE 3-D.—EARNINGS DISTRIBUTION, 1984–86

Note: In 1983 the earnings test was eliminated for 70–71 year olds (71–72 year olds in the following March CPS) but was not changed for 62–69 year olds. See Figure 2 note.

55EFFECTS OF THE SOCIAL SECURITY EARNINGS TEST

Source: Friedberg (2000), p. 55
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FIGURE 2. PROPORTION WITH POSITIVE EARNINGS FOR NONWINNERS, WINNERS, AND BIG WINNERS 

Note: Solid line = nonwinners; dashed line = winners; dotted line = big winners. 

type accounts, including IRA's, 401(k) plans, 
and other retirement-related savings. The sec- 
ond consists of stocks, bonds, and mutual funds 
and general savings.13 We construct an addi- 
tional variable "total financial wealth," adding 
up the two savings categories.14 Wealth in the 
various savings accounts is somewhat higher 
than net wealth in housing, $133,000 versus 
$122,000. The distributions of these financial 
wealth variables are very skewed with, for ex- 
ample, wealth in mutual funds for the 414 re- 
spondents ranging from zero to $1.75 million, 
with a mean of $53,000, a median of $10,000, 
and 35 percent zeros. 

The critical assumption underlying our anal- 
ysis is that the magnitude of the lottery prize is 
random. Given this assumption the background 
characteristics and pre-lottery earnings should 
not differ significantly between nonwinners and 
winners. However, the t-statistics in Table 1 
show that nonwinners are significantly more 
educated than winners, and they are also older. 

This likely reflects the differences between sea- 
son ticket holders and single ticket buyers as the 
differences between all winners and the big 
winners tend to be smaller.15 To investigate 
further whether the assumption of random as- 
signment of lottery prizes is more plausible 
within the more narrowly defined subsamples, 
we regressed the lottery prize on a set of 21 
pre-lottery variables (years of education, age, 
number of tickets bought, year of winning, earn- 
ings in six years prior to winning, dummies for 
sex, college, age over 55, age over 65, for 
working at the time of winning, and dummies 
for positive earnings in six years prior to win- 
ning). Testing for the joint significance of all 21 
covariates in the full sample of 496 observations 
led to a chi-squared statistic of 99.9 (dof 21), 
highly significant (p < 0.001). In the sample of 
237 winners, the chi-squared statistic was 64.5, 
again highly significant (p < 0.001). In the 
sample of 193 small winners, the chi-squared 
statistic was 28.6, not significant at the 10- 
percent level. This provides some support for 
assumption of random assignment of the lottery 
prizes, at least within the subsample of small 
winners. 13 See the Appendix in Imbens et al. (1999) for the 

questionnaire with the exact formulation of the questions. 
14 To reduce the effect of item nonresponse for this last 

variable, total financial wealth, we added zeros to all miss- 
ing savings categories for those people who reported posi- 
tive savings for at least one of the categories. That is, if 
someone reports positive savings in the category "retire- 
ment accounts," but did not answer the question for mutual 
funds, we impute a zero for mutual funds in the construction 
of total financial wealth. For the 462 observations on total 
financial wealth, zeros were imputed for 27 individuals for 
retirement savings and for 30 individuals for mutual funds and 
general savings. As a result, the average of the two savings 
categories does not add up to the average of total savings, and 
the number of observations for the total savings variable is 
larger than that for each of the two savings categories. 

15 Although the differences between small and big win- 
ners are smaller than those between winners and losers, 
some of them are still significant. The most likely cause is 
the differential nonresponse by lottery prize. Because we do 
know for all individuals, respondents or nonrespondents, the 
magnitude of the prize, we can directly investigate the 
correlation between response and prize. Such a non-zero 
correlation is a necessary condition for nonresponse to lead 
to bias. The t-statistic for the slope coefficient in a logistic 
regression of response on the logarithm of the yearly prize 
is -3.5 (the response rate goes down with the prize), 
lending credence to this argument. 

Source: Imbens et al (2001), p. 784
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FIGURE 1. AVERAGE EARNINGS FOR NONWINNERS, WINNERS, AND BIG WINNERS 

Note: Solid line = nonwinners; dashed line = winners; dotted line = big winners. 

On average the individuals in our basic sample 
won yearly prizes of $26,000 (averaged over the 
$55,000 for winners and zero for nonwinners). 
Typically they won 10 years prior to completing 
our survey in 1996, implying they are on average 
halfway through their 20 years of lottery payments 
when they responded in 1996. We asked all indi- 
viduals how many tickets they bought in a typical 
week in the year they won the lottery.!1 As ex- 
pected, the number of tickets bought is consider- 
ably higher for winners than for nonwinners. On 
average, the individuals in our basic sample are 50 
years old at the time of winning, which, for the 
average person was in 1986; 35 percent of the 
sample was over 55 and 15 percent was over 65 
years old at the time of winning; 63 percent of the 
sample was male. The average number of years of 
schooling, calculated as years of high school plus 
years of college plus 8, is equal to 13.7; 64 percent 
claimed at least one year of college. 

We observe, for each individual in the basic 
sample, Social Security earnings for six years pre- 
ceding the time of winning the lottery, for the year 
they won (year zero), and for six years following 
winning. Average earnings, in terms of 1986 dol- 
lars, rise over the pre-winning period from 
$13,930 to $16,330, and then decline back to 
$13,290 over the post-winning period. For those 
with positive Social Security earnings, average 
earnings rise over the entire 13-year period from 
$20,180 to $24,300. Participation rates, as mea- 
sured by positive Social Security earnings, grad- 

ually decline over the 13 years, starting at around 
70 percent before going down to 56 percent. Fig- 
ures 1 and 2 present graphs for average earnings 
and the proportion of individuals with positive 
earnings for the three groups, nonwinners, win- 
ners, and big winners. One can see a modest 
decline in earnings and proportion of individuals 
with positive earnings for the full winner sample 
compared to the nonwinners after winning the 
lottery, and a sharp and much larger decline for 
big winners at the time of winning. A simple 
difference-in-differences type estimate of the mar- 
ginal propensity to earn out of unearned income 
(mpe) can be based on the ratio of the difference 
in the average change in earnings before and after 
winning the lottery for two groups and the differ- 
ence in the average prize for the same two groups. 
For the winners, the difference in average earnings 
over the six post-lottery years and the six pre- 
lottery years is -$1,877 and for the nonwinners 
the average change is $448. Given a difference in 
average prize of $55,000 for the winner/nonwin- 
ners comparison, the estimated mpe is (- 1,877 - 
448)/(55,000 - 0) = -0.042 (SE 0.016). For the 
big-winners/small-winners comparison, this esti- 
mate is -0.059 (SE 0.018). In Section IV we 
report estimates for this quantity using more so- 
phisticated analyses. 

On average the value of all cars was $18,200. 
For housing the average value was $166,300, 
with an average mortgage of $44,200.12 We 
aggregated the responses to financial wealth 
into two categories. The first concerns retirement 

" Because there were some extremely large numbers (up 
to 200 tickets per week), we transformed this valiable 
somewhat arbitrarily by taking the minimum of the number 
reported and ten. The results were not sensitive to this 
transformation. 

12 Note that this is averaged over the entire sample, with 
zeros included for the 7 percent of respondents who re- 
ported not owning their homes. 

Source: Imbens et al. (2001), p. 783
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Monthly Welfare Case Loads: 1963-2000
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Source: Meyer and Sullivan (2004), p. 1391
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Labor Force Participation Rates for Women by Marital Status and Children

(Ages 20-65)
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Total Consumption: Single Mothers 1984-2000
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Source: Meyer and Sullivan (2004), p. 1407



Relative Consumption: single women with/without children
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Source: Meyer and Sullivan (2004), p. 1414



Relative Consumption: married vs. single mothers
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Source: Meyer and Sullivan (2004), p. 1414
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Self-Employed Clients of Complying Tax Professionals: 1 Dependent
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Source: MaCurdy (1981), p. 1070
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Source: Blundell et al. (1998), p. 846
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Source: Camerer et al. (1997), p. 418



Raj Chetty () Labor Supply Harvard, Fall 2009 147 / 156

Source: Camerer et al. (1997), p. 419
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• There are certain key margins where tax rates impinge on 

earnings decisions. 

• For many male workers this is at the beginning and at the end 

of their working lives. These are the schooling-work margins 

and the early retirement margins. 

• Indeed much of the difference in male employment across 

OECD countries occurs at these points in the life-cycle.

The taxation of income from earnings

Male employment by age – US, FR and UK 2005
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Male employment by age – US, FR and UK 1975
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Female Employment by age – US, FR and UK 2005
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• For women earnings are influenced by taxes and benefits not 

only at these margins but also when there are young children in 

the family. 

• For women with younger children it is not usually just an 

employment decision that is important it is also whether to 

work part-time or full-time. 

• Often the employment margin is referred to as the extensive 

margin of work and the part-time or hours of work decisions 

more generally as the intensive margin. 

The taxation of income from earnings
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and control groups. Unfortunately, these data have some critical limitations 
relative to the administratively based Income Assistance data. Most impor- 
tantly, they are only available for 52 months after random assignment. Since 
some program group members were still receiving subsidy payments as late as 
month 52, this time window is too short to assess the long-run effects of the 
program. Indeed, looking at Figure la, there is still an impact on IA partici- 
pation in month 52 that does not fully dissipate until month 69. Second, be- 
cause of nonresponses and refusals, labor market information is only available 
for 85% of the experimental sample (4,757 people).'8 Third, there appear to be 
relatively large recall errors and seam biases in the earnings and wage data.19 
Nevertheless, the labor market outcomes provide a valuable complement to 
the administratively based welfare participation data. 

Figure 3 shows the average monthly employment rates of the program and 
control groups, along with the associated experimental impacts. After ran- 
dom assignment the employment rate of the control group shows a steady 

0.5 

0.4- 

0.3- 

- Control Group 
0.2 - - - - Program Group 

--- Difference 

0.1 

0 6 12 18 24 30 36 42 48 

Months Since Random Assignment 

FIGURE 3.-Monthly employment rates. 

18The distribution of response patterns to the 18-, 36-, and 54-month surveys is fairly simi- 
lar for the program and control groups (chi-squared statistic = 11.4 with 7 degrees of freedom, 
p-value = 0.12). However, a slightly larger fraction of the program group have complete labor 
market data for 52 months-85.4% versus 84.0% for the controls. Moreover, the difference in 
mean IA participation between the treatment and control groups in month 52 is a little different 
in the overall sample (2.5%) than in the subset with complete labor market histories (3.3%). 

19Each of the three post-random-assignment surveys asked people about their labor market 
outcomes in the 18 months since the previous survey. Many people report constant earnings over 
the recall period, leading to a pattern of measured pay increases that are concentrated at the 
seams, rather than occurring more smoothly over the recall period. 

 
 
Source: Card and Hyslop, 2005, p. 1734
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TANF: Size and Characteristics of the Cash Assistance Caseload 

 

Congressional Research Service 4 

Figure 1. Number of Families Receiving AFDC/TANF Cash Assistance, 1959-2013 

(Families in millions) 

 

Source: Congressional Research Service (CRS), based on data from the U.S. Department of Health and Human 

Services (HHS). 

Notes: Shaded areas represent recessionary periods. Families receiving TANF cash assistance since October 1, 

1999, include families receiving cash assistance from separate state programs (SSPs) with expenditures countable 

toward the TANF maintenance of effort requirement (MOE). 

Trends in Caseload Characteristics: 

FY1988 to FY2013 
The increases in the cash assistance caseload from 1989 to 1994, and its decline thereafter, were 

also associated with changes in the character of the caseload. Table 1 provides an overview of the 

characteristics of the family cash assistance caseload for selected years: FY1988, FY1994, 

FY2001, FY2006, and FY2013.
10

 The most dramatic change in caseload characteristics is the 

growth in the share of families with no adult recipients. In FY2013, 38.1% of TANF assistance 

families had no adult recipient; in contrast, in FY1988 only 9.8% of all cash assistance families 

had no adult recipient. These are families with ineligible adults (sometimes parents, sometimes 

other relatives) but whose children are eligible and receive benefits.  

                                                 
10 Caseload characteristic data in this report are based on information states are required to report to HHS under their 

AFDC and TANF programs. Efforts were made to make the data comparable across the years, but some changes in 

reporting as well as other program requirements affect the comparability of the data. The major difference is that for 

FY2013, TANF families “with an adult recipient” include those families where the adult has been time-limited or 

sanctioned but the family continues to receive a reduced benefit. These are technically “child-only” cases, because the 

adult does not receive a benefit. However, since FY2007 such families have been subject to TANF work participation 

standards and thus the policy affecting them is more comparable to that of a family with an adult recipient than a 

“child-only” family. For years before FY2007, these families were not subject to work participation standards and are 

classified together with other “child-only” families. The data to identify them separately prior to FY2007 are not 

comparable to data for FY2007 and subsequent years.  

Source: Falk (2016)
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Annual Employment Rates for Women 
By Marital Status and Presence of Children, 1980-2009 
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Figure	  2.	  Maximum	  credit	  over	  time,	  constant	  2013	  dollars,	  by	  number	  of	  children	  
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             Count Share Count Share Count Share Count Share Count Share

0 to 1K SEK 25,172 10.0% 0 0.0% 25,172 99.0% 0 0.0% 0 0.0%
1K to 10K SEK 204,626 81.3% 204,626 92.0% 0 0.0% 0 0.0% 0 0.0%
10K to 100K SEK 16,429 6.5% 15,520 7.0% 0 0.0% 909 27.8% 0 0.0%
100K to 500K SEK 3,685 1.5% 1,654 0.7% 0 0.0% 2,031 62.1% 0 0.0%
500K to 1M SEK 355 0.1% 195 0.1% 0 0.0% 160 4.9% 0 0.0%
>1M SEK 1,481 0.6% 481 0.2% 263 1.0% 168 5.1% 569 100.0%
TOTAL 251,748 222,476 25,435 3,268 569

Notes: This table reports the distribution of lottery prizes for the pooled sample and the four lottery subsamples.

Table 1. Distribution of Prizes

Pooled Sample
Individual Lottery Samples

PLS Kombi Triss-Lumpsum Triss-Monthly

t  = 1 t  = 2
3-year 
total

5-year 
total

10-year 
total

Event study 
estimate t  = 1-5 

             (1) (2) (3) (4) (5) (6)
Prize Amount (SEK/100) -1.152 -1.177 -3.219 -4.681 -8.033 -1.068

SE (0.153) (0.191) (0.517) (0.917) (1.961) (0.149)
p [<0.001] [<0.001] [<0.001] [<0.001] [<0.001] [<0.001]

N 199,168 211,555 193,312 186,819 173,129 249,278

Table 2. Effect of Wealth on Individual Gross Labor Earnings

Notes: This table reports results of estimating equation (2) in the pooled lottery sample with gross labor earnings as 
the dependent variable. The prize amount is scaled so that a coefficient of 1.00 implies a 1 SEK increase in earnings
per 100 SEK won. 

 
Cesarini, Lindqvist, Notowidigdo, Östling NBER WP 2015 



 
Figure 1: Effect of Wealth on Individual Gross Labor Earnings 

 

 
Notes: This figure reports estimates obtained from equation (2) estimated in the pooled lottery sample with gross labor earnings as the dependent 
variable. A coefficient of 1.00 corresponds to an increase in annual labor earnings of 1 SEK for each 100 SEK won. Each year corresponds to a 
separate regression and the dashed lines show 95% confidence intervals. 
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Figure 4: Comparing Model-Based Estimates to Empirical Results 
 

 
 

Notes: This figure compares the estimates obtained from equation (2) estimated in the pooled lottery sample with after-tax earnings as the dependent 
variable to the model-based estimates using the best-fit parameters reported in Table 5. Year 0 correspond to the year the lottery prize is awarded, and 
in the simulation, the prize is assumed to be awarded at end of the year, so dy/dL for that year is 0 by assumption.  
 

 
Figure 5: Effect of Wealth on Gross Labor Earnings of Winners and Spouses 

 

 
Notes: This figure reports estimates obtained from equation (2) estimated separately for winners, their spouses, and the household. The dependent 
variable is gross labor earnings. Each year corresponds to a separate regression. 
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Figures and Tables

Figure 1: The Personal Wealth Tax Schedule in Colombia

(a) Wealth Tax Liability as a Function of Reported Net Wealth (FY 2010)
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(b) Evolution of Statutory Annual Wealth Tax Rates by Bracket Cutoff
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Notes: These figures depict the personal wealth tax schedule for Colombia. Panel (a) plots wealth tax liability by
reported wealth Wr in FY 2010. Each bracket of Wr is associated with a fixed average tax rate on taxable net
wealth. As a result, wealth tax liability T (Wr) jumps discretely at the notch points. That year, the wealth tax
brackets affected the top 0.12%, top 0.04%, top 0.02%, and top 0.01%, respectively. Panel (b) plots the statutory
wealth tax rate FY 2000–2018. Wealth tax eligibility is determined using (taxable and non-taxable) net worth
in all years but 2001, when it is determined using gross wealth. For 2007–2009, eligibility is established in 2006.
In 2015–2018, eligibility is established in 2014. Tax brackets are expressed in current values for all years except
2004 and 2005 (2003 pesos). The tax schedule refers to average tax rates for all brackets in FY 2001–2010. In FY
2014–2018, only the first bracket is an average tax rate; the rest are marginal rates. Source: Table A.1

41



Figure 2: Distribution of Reported Net Worth in 2009 (Before Reform) and 2010 (After Reform)

Notes: This figure overlays the distribution of tax filers by reported net wealth before and after a reform introduced
two wealth tax notches at 1 and 2 billion pesos (red vertical lines), as depicted in Figure 1. These notches imply
that wealth tax liability jumps discontinuously, as illustrated in Figure 1. The figure shows that the distribution
of individuals is smooth in the absence of wealth tax notches (2009). The two notches result in the immediate
emergence of excess mass below the notch points, and corresponding missing mass just above them (2010). This
observed bunching of taxpayers below the notch points is a direct behavioral response to wealth taxation. Bin width
is 2010 10,000,000 pesos (2010 USD 5,208.30 in 12/31/2010). Source: Authors’ calculations using administrative
data from DIAN.
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Figure 1: Costa Rica’s Corporate Tax Schedule
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Figure 1 shows the design of the corporate income tax in Costa Rica, as discussed in section 2.1. Firms face increasing
average tax rates on their profits (revenue minus cost) as a function of their revenue. When revenue exceeds the first
threshold, the average tax rate jumps from 10% to 20% and from 20% to 30% past the second threshold. Thresholds
are adjusted yearly for inflation.

Figure 2: Bunching with a Notched Schedule Based on Revenue
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Figure 2 displays the theoretical density distributions, discussed in section 2.3. The counterfactual firm density is
drawn under the assumption of a flat 10% tax rate. The notch induces some firms with counterfactual revenue above
the threshold to reduce their revenue and bunch just below the threshold. The decision to bunch depends on firms’
revenue distance to the threshold and on their costs, such that for each revenue bin past the threshold, only firms
with sufficiently low costs bunch. This implies that the observed density distribution should match the counterfactual
density up to the threshold, exhibit excess mass at the threshold corresponding to missing mass above it. However
there is no interval with zero density as firms with sufficiently large costs never have an incentive to bunch. Note that
the observed density is permanently lower than the counterfactual past the threshold due to intensive margin responses
which lower reported revenue.
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Source: Bachas and Soto (2018)



Figure 3: Firm Density and Average Profit Margin
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Source: Administrative data from the Ministry of Finance 2008-2014.
Figure 3 presents the key patterns of the corporate tax data, discussed in Section 3.1. The figure pulls together data
from years 2008 to 2014. Panel A shows the density of firms by revenue. Panel B displays the average profit margin
by revenue. Profit margin is defined as profits over revenue. The size of the revenue bins is 575,000 CRC.
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Figure 3: Firm Density and Average Profit Margin
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Source: Administrative data from the Ministry of Finance 2008-2014.
Figure 3 presents the key patterns of the corporate tax data, discussed in Section 3.1. The figure pulls together data
from years 2008 to 2014. Panel A shows the density of firms by revenue. Panel B displays the average profit margin
by revenue. Profit margin is defined as profits over revenue. The size of the revenue bins is 575,000 CRC.
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EITC Schedule in 2017
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EITC Maximum Credit Over Time
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Source: Kleven (2018)



Labor Force Participation of Single Women
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Source: Kleven (2018)
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Source: Kleven (2018)



Labor Force Participation of Single Women
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Source: Kleven (2018)



Labor Force Participation of Single Women
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Source: Kleven (2018)
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Labor Force Participation of Single Women
By Number of Children
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Labor Force Participation of Single Women
By Number of Children
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implemented with larger sample size.10 As we shall see, in some cases, the elasticity 
estimate is sensitive to the choice of δ. The simplest method to select δ is graphical 
to ensure that the full excess bunching is included in the band (z* − δ, z* + δ) as in 
Figure 2.

Empirically, h(z*)− can be estimated as the fraction of individuals in the lower 
surrounding band (z* − 2δ, z* − δ) divided by δ. Similarly, h(z*)+ can be esti-
mated as the fraction of individuals in the upper surrounding band (z* + δ, z* + 2δ) 
divided by δ. We estimate the number of individuals in each of the three bands, 
which we denote by   ˆ 

 
 h   *−,   ˆ 
 

 h   *,   ˆ 
 

 h   *+, by regressing (simultaneously) a dummy variable 
for belonging to each band on a constant in the sample of individuals belonging to 
any of those three bands. We can then compute   ̂  

 
 h (z*)+ =    ˆ 

 
 h   *+/δ,   ̂  

 
 h (z*)− =   ˆ 

 
 h   *−/δ and

  ˆ 
 

 B  =   ˆ 
 

 h   * − (  ˆ   h   *+ +   ˆ 
 

 h   *−) to estimate   ̂    e  .

10 Chetty et al. (2009) use much larger samples in Denmark and take into account such curvature by estimating 
the density nonparametrically outside the bunching segment [z* − δ, z* + δ ].
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Figure 2. Estimating Excess Bunching Using Empirical Densities

Notes: The figure illustrates the excess bunching estimation method using empirical densities. We assume that, 
under a constant linear tax with rate t0, the density of income h0(z) is smooth. A higher tax rate t1 is introduced above 
z*, creating a convex kink at z*. The reform will induce tax filers to cluster at z*, creating a spike in the post-reform 
density distribution h(z). As illustrated on the figure, bunching might not be perfectly concentrated at z* because 
of inability of tax filers to control or forecast their incomes perfectly or imperfect information about the exact kink 
location. For estimation purposes, we define three bands of income around the kink point z* using the bandwidth 
parameter δ. The lower band is the segment (z*−2δ, z*−δ ), it has average density h(z*)− and hence includes h*−
= δ h(z*)− tax filers (dashed left area). The upper band is the segment (z* + δ, z* + 2δ  ), it has average density 
h(z*)+ and hence includes h*+ = δ h(z*)+ tax filers (dashed right area). The middle band is the segment (z* −δ,
z* + δ  ) and includes h* tax filers. Excess bunching is defined as B = h* − (h*− − h*+) and is the upper dashed 
area on the figure. If clustering of tax filers around z* is tight, excess bunching will be estimated without bias with a 
small δ. If clustering is not tight around z*, a small δ will underestimate the amount of excess bunching (as the lower 
and upper bands will include tax filers clustering around z*). However, a large δ will lead to overestimate (under-
estimate) excess bunching if the before reform density h0(z) is convex (concave) around z*.



1990s Income Tax Reform in Switzerland

Transition from retrospective taxation to annual pay-as-you-earn
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Empirical first stage

Marginal Tax Rates
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Evolution of RD estimates, 2011-2017
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Figure 4: Secondary Job Holding Rates by Secondary Earnings Level
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of Integrated Labour Market Biographies (SIAB) 1975 - 2010, Nuremberg 2013.
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FIGURE 16: HOW MUCH CAN BE EXPLAINED BY WELFARE WAIVERS?
ALL SINGLE WOMEN, WEEKLY EMPLOYMENT
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Notes: This figure shows DiD event studies of the 1993 reform for waiver states (black series) and non-waiver states (blue series). Specifically, the series show
estimates of the DiD coefficient γt from specification (2), implemented separately on states that ever approved statewide waiver legislation and those that did not.
Both series include controls for demographics and unemployment. From Table A.3 in the appendix, there were 13 states without any statewide waiver legislation:
Alabama, Alaska, District of Columbia, Kansas, Kentucky, Louisiana, Nevada, New Mexico, New York, Oklahoma, Pennsylvania, Rhode Island, and Wyoming.
The extensive margin outcome is weekly employment. The sample includes single women aged 20-50 using the March and monthly CPS files combined. The 95%
confidence intervals are based on robust standard errors clustered at the individual level.
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Stacked Event Studies: All Reforms
Weekly Employment, All Single Women
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The first term on the right-hand side includes 
event-time dummies, the second term includes 
age dummies (to control for life cycle trends), 
and the third term includes year dummies (to 
control for time trends). We omit the event-time 
dummy at  t = − 1 , implying that the event-time 
coefficients measure the impact of children rela-
tive to the year just before the first childbirth. We 
are able to identify the effects of all three sets of 
dummies because, conditional on age and year, 
there is variation in event time driven by varia-
tion in the age at which individuals have their 
first child. Kleven, Landais, and Søgaard (forth-
coming) lays out the identification assumptions 
underlying this approach, compare its results to 
alternative approaches in the literature, and pro-
vides evidence of its ability to identify the causal 
effect of parenthood.

Our main outcome variable is gross labor 
earnings, excluding taxes or transfers, spec-
ified in levels.3 We convert the estimated 
level effects into percentages by calculating 
  P  t  

g  ≡   α ˆ    t  
g /E [  Y ̃    ist  

 g   ∣ t]   where    Y ̃    ist  
 g    is the predicted 

outcome when omitting the contribution of the 
event dummies.4 Having estimated the impacts 
of children on women and men separately, 
we define the child penalty at event time  t  as  
  P t   ≡  (  α ˆ    t  

m  −   α ˆ    t  
w ) /E [  Y ̃    ist  

 g   ∣ t]  . This measures the 
percentage by which women are falling behind 
men due to children.

II. Child Penalties: Results

Figures 1–3 show the effects of parenthood 
on earnings across the different countries. The 
results confirm that the existence of large child 
penalties is a pervasive phenomenon. In each 
country, the earnings of men and women evolve 
similarly before parenthood—after adjust-
ing for life cycle and time trends—but diverge 
sharply after parenthood. Women experience a 
large, immediate and persistent drop in earnings 
after the birth of their first child, while men are 

3 We specify equation (1) in levels rather than in logs to be 
able to keep the zeros in the data (due to  nonparticipation). 
In the online Appendix, we present separate results on the 
extensive margin impacts of children.

4 To be precise, we define    Y ̃    ist  
  g   ≡  ∑ k       β ˆ    k  

  g  ⋅ 1 [k =  age is  ]  + 
 ∑ y      γ ˆ    y  

g  ⋅ 1 [y = s]  . Hence,   P  t  
g   captures the year- t  effect of chil-

dren as a percentage of the counterfactual outcome absent 
children. 

 essentially unaffected. Ten years after childbirth, 
women have not recovered and at this point the 
series have plateaued.

Despite these similarities, the graphs also 
reveal some striking differences. First, the 
size of the long-run child penalty (defined as 
the average penalty from event time five to 

Figure 1. Child Penalties in Earnings in Scandinavian 
Countries

Notes: The figure shows percentage effects of parenthood 
on earnings across event time  t  for each gender  g , i.e.,   P  t  

g   
defined above. The figure also displays long-run child pen-
alties, defined as the average penalty   P t    from event time five  
to ten. Earnings are unconditional on employment status and 
the effects therefore include both the extensive and inten-
sive margins.

Long-run penalty:
Denmark:  21%
Sweden:  26%

First child birth

−1

−0.8

−0.6

−0.4

−0.2

0

0.2
E

ar
ni

ng
s 

re
la

tiv
e 

to
 e

ve
nt

 ti
m

e 
–1

−5−4−3−2−1 0 1 2 3 4 5 6 7 8 9 10
Event time (years)

Men - Denmark Women - Denmark
Men - Sweden Women - Sweden

−5−4−3−2 −1 0 1 2 3 4 5 6 7 8 9 10
Event time (years)

Long-run penalty:
United Kingdom:  44%
United States:  31%

First childbirth

−1

−0.8

−0.6

−0.4

−0.2

0

0.2

E
ar

ni
ng

s 
re

la
tiv

e 
to

 e
ve

nt
 ti

m
e 

−
1

Men - United Kingdom

Women - United Kingdom
Men - United States

Women - United States

Figure 2. Child Penalties in Earnings in English-
Speaking Countries

Note: See the notes to Figure 1.

Source: Kleven et al. AEA-PP 2019



VOL. 109 123CHILD PENALTIES ACROSS COUNTRIES: EVIDENCE AND EXPLANATIONS

The first term on the right-hand side includes 
event-time dummies, the second term includes 
age dummies (to control for life cycle trends), 
and the third term includes year dummies (to 
control for time trends). We omit the event-time 
dummy at  t = − 1 , implying that the event-time 
coefficients measure the impact of children rela-
tive to the year just before the first childbirth. We 
are able to identify the effects of all three sets of 
dummies because, conditional on age and year, 
there is variation in event time driven by varia-
tion in the age at which individuals have their 
first child. Kleven, Landais, and Søgaard (forth-
coming) lays out the identification assumptions 
underlying this approach, compare its results to 
alternative approaches in the literature, and pro-
vides evidence of its ability to identify the causal 
effect of parenthood.

Our main outcome variable is gross labor 
earnings, excluding taxes or transfers, spec-
ified in levels.3 We convert the estimated 
level effects into percentages by calculating 
  P  t  

g  ≡   α ˆ    t  
g /E [  Y ̃    ist  

 g   ∣ t]   where    Y ̃    ist  
 g    is the predicted 

outcome when omitting the contribution of the 
event dummies.4 Having estimated the impacts 
of children on women and men separately, 
we define the child penalty at event time  t  as  
  P t   ≡  (  α ˆ    t  

m  −   α ˆ    t  
w ) /E [  Y ̃    ist  

 g   ∣ t]  . This measures the 
percentage by which women are falling behind 
men due to children.

II. Child Penalties: Results

Figures 1–3 show the effects of parenthood 
on earnings across the different countries. The 
results confirm that the existence of large child 
penalties is a pervasive phenomenon. In each 
country, the earnings of men and women evolve 
similarly before parenthood—after adjust-
ing for life cycle and time trends—but diverge 
sharply after parenthood. Women experience a 
large, immediate and persistent drop in earnings 
after the birth of their first child, while men are 

3 We specify equation (1) in levels rather than in logs to be 
able to keep the zeros in the data (due to  nonparticipation). 
In the online Appendix, we present separate results on the 
extensive margin impacts of children.

4 To be precise, we define    Y ̃    ist  
  g   ≡  ∑ k       β ˆ    k  

  g  ⋅ 1 [k =  age is  ]  + 
 ∑ y      γ ˆ    y  

g  ⋅ 1 [y = s]  . Hence,   P  t  
g   captures the year- t  effect of chil-

dren as a percentage of the counterfactual outcome absent 
children. 

 essentially unaffected. Ten years after childbirth, 
women have not recovered and at this point the 
series have plateaued.

Despite these similarities, the graphs also 
reveal some striking differences. First, the 
size of the long-run child penalty (defined as 
the average penalty from event time five to 

Figure 1. Child Penalties in Earnings in Scandinavian 
Countries

Notes: The figure shows percentage effects of parenthood 
on earnings across event time  t  for each gender  g , i.e.,   P  t  

g   
defined above. The figure also displays long-run child pen-
alties, defined as the average penalty   P t    from event time five  
to ten. Earnings are unconditional on employment status and 
the effects therefore include both the extensive and inten-
sive margins.
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Figure 2. Child Penalties in Earnings in English-
Speaking Countries

Note: See the notes to Figure 1.
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ten) differs substantially across countries. The 
Scandinavian countries feature long-run pen-
alties of 21–26 percent, the English-speaking 
countries feature penalties of 31–44 percent, 
while the German-speaking countries feature 
penalties as high as 51–61 percent. Second, the 
short-run dynamics of child penalties show some 
interesting differences. For example, while the 
Scandinavian countries are roughly similar in 
the long run, the short-run child penalty is about 
twice as large in Sweden as it is in Denmark. 
Swedish mothers catch up with Danish mothers 
over time such that their child penalty is only 
slightly larger after 10 years.5 Sweden is also the 
only country where childbirth is associated with 
a small short-run effect on men, although there 
are no long-run consequences. When consider-
ing the United States and the United Kingdom, 

5  Angelov, Johansson, and Lindahl (2016) estimate child 
penalties for Sweden using a different event-study specifica-
tion. An advantage of implementing the same specification 
across countries is that it allows for direct comparisons. The 
fact that Denmark and Sweden are so different is a priori 
surprising. We note that our earnings measure in general 
includes any (non-mandated) parental leave benefits paid 
by the employer, implying that cross-country comparisons 
partly reflect variation in such benefits. While employ-
er-provided parental leave benefits do tend to be higher in 
Denmark than in Sweden, this is likely to have a modest 
impact on the relative child penalties for two reasons. One is 
that such employer-provided benefits were relatively small 
during the period we study (in Denmark we are considering 
first child births between 1985–2003), and the other is that 
those benefits are provided only during event times 0 and 1.

we see that these countries feature less dramatic 
short-run effects, but that the effects are growing 
over time.

In general, the earnings penalties can come 
from three margins: the extensive margin of labor 
supply (employment), the intensive margin of 
labor supply (hours worked), and the wage rate. 
In the online Appendix, we provide evidence 
on child penalties along the extensive margin. 
While parenthood reduces female employment 
everywhere, the importance of this margin 
varies across countries. In the Scandinavian 
and Germanic countries, the extensive margin 
effects are significantly smaller than the earn-
ings effects, implying that a  substantial fraction 
of the earnings penalty is driven by the inten-
sive margin and wage-rate effects. In the United 
States and the United Kingdom, the employ-
ment penalty is much closer in magnitude to 
the earnings penalty, suggesting that the exten-
sive margin is a key driver of penalties in those 
countries.6

III. Child Penalties: Explanations

One set of explanations for the differences 
in child penalties focus on government poli-
cies. These include taxes, transfers, and family 
policies such as parental leave and childcare 
provision that directly affect mothers’ incen-
tive to work. There is a voluminous litera-
ture on the impact of such policies on female 
labor supply and gender gaps (see Olivetti and 
Petrongolo 2017 for a review). Of particular 
relevance, Kleven et al. (2019) considers the 
impacts of parental leave and public childcare 
on the dynamics of child penalties. Their setting 
is Austria, a country where the combination of 
rich administrative data and a series of parental 
leave reforms and childcare expansions allow 
for compelling quasi-experimental analyses of 
these questions.

6 Since we do not condition our samples on having only 
one child, the long-run child penalties will include the 
effects of subsequent children and therefore depend on total 
fertility. However, differential fertility is unlikely to drive the 
variation in child penalties across countries. For example, 
the German-speaking countries exhibit the largest penalties 
despite being characterized by the lowest realized fertility 
at event time ten. See Table A.I in the online Appendix for 
descriptive statistics in each country.

Figure 3. Child Penalties in Earnings in German-
Speaking Countries

Note: See the notes to Figure 1.
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Amendments to the Food Stamp Act, which mandated that all counties offer FSP 
by 1975.

Figure 1 plots the percent of counties with a FSP from 1960 to 1975.10 During 
the pilot phase (1961–1964), FSP coverage increased slowly. Beginning in 1964, 
program growth accelerated; coverage expanded at a steady pace until all counties 
were covered in 1974. Furthermore, there was substantial heterogeneity in timing 
of adoption of the FSP, both within and across states. The map in Figure 2 shades 
counties according to date of FSP adoption (darker shading denotes a later start-up 
date). Our basic identification strategy considers the month of FSP adoption for each 
county to trigger the beginning of the FSP “treatment.”

For our identification strategy to yield causal estimates of the program, it is import-
ant to establish that the timing of FSP adoption appears to be exogenous and here we 
summarize what we have examined in our earlier work (Hoynes and Schanzenbach 
2009). Prior to the FSP, some counties provided food aid through the commodity 
distribution program (CDP) which took surplus food purchased by the Federal gov-
ernment as part of an agricultural price support policy and distributed those goods to 
the poor. The 1964 Food Stamp Act allowed for counties to voluntarily set up a FSP, 

10 Counties are weighted by their 1970 population. Note this is not the food stamp caseload, but represents the 
percent of the US population that lived in a county with a FSP. Online Appendix Figure 1 reproduces this figure 
and adds the county-level coverage rate using the PSID data. The data available in the PSID line up well with the 
national rollout trends. 
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but the Act also stated that no county could run both the FSP and the CDP. Thus, 
for counties which previously ran a CDP, adoption of the FSP implies termination 
of the CDP.11 The political accounts of the time suggest that debates about adopt-
ing the FSP pitted powerful agricultural interests (who favored the CDP) against 
advocates for the poor (who favored the FSP: see MacDonald 1977; Berry 1984). In 
particular, counties with strong support for farming interests (e.g., Southern or rural 
counties) may be late adopters of the FSP. On the other hand, counties with strong 
support for the low-income population (e.g., Northern, urban counties with large 
poor populations) may adopt FSP earlier in the period. This systematic variation in 
food stamp adoption could lead to spurious estimates of the program impact if those 
same county characteristics are associated with differential trends in the outcome 
variables.

In earlier work (Hoynes and Schanzenbach 2009), we documented that larger 
counties with a greater fraction of the population that was urban, black, or low 
income indeed implemented the FSP earlier (i.e., consistent with the historical 
accounts).12 Nevertheless, we found that the county characteristics explain very lit-
tle of the variation in adoption dates. This is consistent with the characterization of 
funding limits controlling the movement of counties off the waiting list to start up 

11 This transition in nutritional assistance would tend to bias downward FSP impact estimates, but we do not 
think this bias is substantial because of the limited scope of the CDP. The CDP was not available in all counties and 
recipients often had to travel long distances to pick up the items. Further, the commodities were distributed infre-
quently and inconsistently, and provided a very narrow set of commodities—the most frequently available were 
flour, cornmeal, rice, dried milk, peanut butter, and rolled wheat (Citizens’ Board of Inquiry 1968). In contrast, food 
stamp benefits can be used to purchase a wide range of grocery food items. 

12 For more detail, see Table 1 in Hoynes and Schanzenbach (2009). 
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1967–1968

1968–1969 

1969−1972

1972–1974
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Figure 2. Food Stamp Program Start Date, by County, 1961–1974

Notes: Authors’ tabulations of food stamp administrative data (US Department of Agriculture, various years). The 
shading corresponds to the county FSP start date, where darker shading indicates later county implementation.
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given that we find zero impact on economic self-sufficiency for men (Table 6). Note 
that these are the reverse of a typical event study graph, in that negative “event time” 
is the case where a person was fully treated (food stamps was in place in their county 
prior to birth). Further, treatment (exposure to the program) increases as we move 
from the right (treated in later life) to the left (treated in early life). Finally, as we 
have said before, once the treatment turns on it does not turn off.

While we do not have a strong prediction about the precise shape of the treatment 
effects, our hypothesis is that the impact of the FSP treatment should decline as age 
at initial exposure increases. Or to state the reverse, the younger the initial age of 
exposure the larger the (cumulative) effect of the FSP. If exposure in later childhood 
does not matter, then the event study coefficients should be flat on the right end of 
the graph (suggesting no “pretrend”). Eventually, once we hit the point in early 
childhood when exposure matters, a movement left (toward earlier initial exposure) 
should reduce the metabolic syndrome index (or increase economic  self-sufficiency). 
Eventually, the event study should be flat once exposure is “complete” (exposure is 
prior to conception or an event time of −1 or before).

The results in Figure 3 are highly consistent with these predictions and quite 
encouraging for our research design. They show that the largest effects of the food 
stamp treatment (in this case a reduction in metabolic syndrome is good and so a 
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(High Participation Sample)

Notes: The figure plots coefficients from an event-study analysis. Event time is defined as age when FSP is imple-
mented in the birth county. The models are estimated for the sample of individuals born into families where the head 
has less than a high school education. Age 10–11 is the omitted year so estimates are relative to that point. See the 
text for a description of the model.
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FIGURE II

First Stage: Likelihood of Age 18 Medical Review across Cutoff

Figure plots the likelihood of receiving an age 18 medical review and the like-
lihood of receiving an unfavorable age 18 review (i.e., being removed from SSI at
age 18). The sample is SSI children with an 18th birthday within 18 months of
the August 22, 1996, cutoff who reside in a county with CJARS coverage. Table I
reports point estimates and standard errors.

medical criteria to determine eligibility at age 18, whereas previ-
ously age 18 reviews only required that children not demonstrate
improvement in their medical condition to pass the review. The
definition of disability is different for adults and children: for chil-
dren, disability is defined in terms of age-appropriate activity,
whereas for adults disability is defined as an inability to work.
Conditions like ADHD may qualify a child for SSI but are less
likely to qualify an adult unless it is judged to be severe enough
to preclude work. Thus the new PRWORA requirement effectively
made the age 18 review criteria more stringent.

Deshpande (2016) documents that the PRWORA rules were
applied to children with an 18th birthday after August 22, 1996,
the date of enactment. Figure II replicates, for the CJARS-
coverage sample used in this article, the first-stage result from
Deshpande (2016) showing that almost no children with an 18th
birthday before PRWORA enactment received an age 18 medical
review, while nearly 90% of children with an 18th birthday af-
ter PRWORA enactment received a review. (There is a decline in
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FIGURE III

Reduced Form: Criminal Justice Outcomes across Cutoff

The figure plots the total number of charges between ages 18 and 38 (top left); the
average annual likelihood of incarceration from ages 18 to 38 (top right), defined
as the likelihood of incarceration in each year from age 18 to 38 averaged across
the 21 years (where the indicator is turned on in any year with at least one day
spent in prison); the total number of income-generating charges (bottom left); and
the total number of non-income-generating charges (bottom right). Outcomes are
residualized (and then control mean added back) using the same covariates used
in the main specification: medical diary (severity), sex, first age of SSI receipt,
body system code, family structure, parent earnings, and state. The sample is SSI
children with an 18th birthday within 18 months of the August 22, 1996, cutoff
who reside in a county with CJARS coverage. Table I reports point estimates and
standard errors.

Importantly, these results mean that the two main CJARS data
sources—court charges and corrections—independently show a
large and precise increase in criminal justice involvement across
the cutoff.11

11. What explains the upward trend in number of charges by birthdate? The
answer appears to be a secular increase in criminal charges for younger birth
cohorts. Online Appendix Figure B5 shows an upward trend in criminal charges
and incarceration for the general population with the same birthdate range.
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