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The Wage Response to a Reduction in Income Tax Rate
The 2003-2009 Tax Reform in Israel

Sophia Igdalov, Roni Frish and Noam Zussman

Abstract

This study examines the effect of a tax reform lom incentive to work. The reform
implemented in Israel between 2003 and 2009 lowehed marginal income tax of
individuals by 7-17 percentage points. The effét¢he reform on the incentive to work
is estimated by comparing the change in gross wageveen individuals who
experienced a marked reduction of their marginalalad others who experienced small
reduction. We used panel data from the Income Tathdyity, including wages and tax
payments of employees, and merged them with data flabor Force Surveys.

We found that in the business sector, the elagtafithe gross reported wage relative
to the net-of-tax rate (one minus the effectivegimal direct tax rate) is about 0.1, within
the range of elasticities found in similar studiBetween 2002 and 2009, the net-of-tax
rate increased by about 13 percent; Therefore,ngikie estimated elasticity, the total
reported gross wage in the business sector inadasapproximately 1.1 percent. The
three lowest quintiles did not react at all to teduction in tax rates, but the elasticity
increased with wages, reaching about 0.4 in theemuppintile. We did not find
statistically significant differences in elasticlly gender, ethnicity or education. We also

did not find a statistically significant reactiomthe reform among public sector workers.
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A. Introduction

In 2003-2009, the marginal income tax on Israetiividuals was reduced by 7-17
percentage points. The reform was one of the megonomic reforms that have taken
place in recent decades, and policymakers hopddittieould substantially boost the

labor supply and the growth rate, and reduce tasien.

Research literature shows that cutting marginalaes on income from labor is likely to
stimulate a variety of behavioral responses amodiyiduals, including joining the labor

market, increasing the number of work hours, rgidabor productivity through greater
effort, changing jobs, and reducing tax maneuveand concealment of income. In the

long term, it is also likely to affect decisionsoalb education and professional training.

The literature focuses on the intensity of the bedral responses, since this question is
closely related to the optimal structure of the tystem and the degree to which it
creates inefficiency (deadweight loss). This quesis also at the center of the public
discourse: those who support cutting tax ratesbelihat it increases the labor supply,
provides an incentive for economic growth, and &istarges tax receipts if the economy
is on the right side of the Laffer curve. Those wdppose such cuts hold that high tax
rates do not significantly affect the labor sup@nd are a necessity for a society that

wants broad government expenditures and a reduictieconomic inequality.

The diverse behavioral responses are eventuallyesged in a rise in gross reported
income from labor, and the empirical literaturecsifreldstein (1995) has examined how
direct tax rates affect reported income from ladouring the 1980s and 1990s the
literature focused on major tax reforms conductethe US| and in the past decade has
also dealt with reforms in Europelhose studies are based mostly on administratite d
about taxpayers’ income, and yield different estemafor the elasticity of reported

income relative to the net-of-tax rate (one mirhues ¢ffective marginal direct tax rate),

! For example, see Lindsey (1987), Feldstein (1989%), Auten and Carroll (1999).

2 Reviews of the literature can be found in Grubed Saez (2002), Giertz (2004), Meghir and Phillips
(2010), Saez et al. (2012), Sanz-Sanz et al. (2@t®) Neisser (2017). The latest studies includerann

et al. (2013), Kleven and Schultz (2014), Carewlet(2015), Kiss and Mosberger (2015), Creedy et al
(2016), Jongen and Stoel (2016), Kawano et al.g@iallik (2017), and Matikka (forthcoming).

° Elasticity is the rate of change in percentagesreforted income when the net-of-tax rate
increases/decreases by 1 percent.



as a result of differences in the structure oftthesystem and characteristics of the tax
reform, the definition of income, the study popigdat the methodology, the control
variable in the estimations, etc. Most of the stadionducted since 2000 found elasticity
of 0.1-0.4" Elasticity among the self-employed is greater tledasticity among wage
earners, and elasticity among people with high nmes is higher than elasticity among
those with low income3A few studies included the change in disposabberire (the
“virtual income”) as an explanatory variable. Thariable expresses the income effect of
the tax reform, since the changes in direct tagsraiso apply to the tax brackets below
the bracket in which the taxpayer is located, amerefore influence his disposable
income, thereby offsetting part of the substitutedfect of the changes in the net-of-tax
rate on the labor supply. As expected, they founad ¢lasticity relative to virtual income

is negative, usually very small (between 0 and);@dd frequently not significant.

In Israel, this question has been addressed indy ¢ty Zussman and Romanov (1999).
The researchers examined the reform instituted8441995 in individuals income tax,

including changes in payments to the National lasce Institute and the enactment of
the State Health Insurance Law. They found thatdlasticity of the annual taxable

income of taxpayers (wage earners and self-empjagtative to the net-of-tax rate was

0.06°

The present study estimates the elasticity of gmeages reported to the Israel Tax
Authority relative to the net-of-tax rate (one nsnihe effective marginal direct tax rate).

It focuses on wage earners in prime working agekéarbusiness sector in 1998-2010.

* To illustrate the point, when the net-of-tax risténcreased by 10 percent — from 70 percent tpéfgent
(by cutting the marginal tax rate from 30 percen23 percent) — taxable income rises by 1-4 percent

® Studies that estimated the elasticity of work saetative to wages found that among men, it wasilys
positive and negligible; among married women, isvim a wider range — in most of the later studies,
varied between 0.2 and 0.5, and it was higher fowal work hours than for weekly work hours — and i
was higher among mothers in single-parent familRsviews of the literature appear in Meghir and
Phillips (2010), Keane (2011), and Bargain and iR€R016).

® Brender and Politzer (2014) used aggregate data fsrael in 1991-2012, and found that the elagtifi
total income tax collected from individuals (wagarreers and self-employed) relative to the average
effective income tax rate was 0.65. The elastioftthe average gross salary per employed posiétative

to the average effective income tax rate was (R&ucing the average effective income tax rate&ad
negative effect on gross income. As a result, eygas received 65 percent of the benefit, while eygrk
received the rest.



The study relies on a rich database that includds/iduals sampled in Labor Force
Surveys conducted between 2001 and 2010 by theal&ureau of Statistics and their
demographic, social, and economic characteristidsese individuals constitute a
representative sample of Israeli residents in waykages. For each individual, we
matched the Israel Tax Authority’s files of wagersas for each of the years between
1998 and 2010. These files include the gross wegmpulsory payments, and other
particulars enabling us to independently calcullagedirect tax liability. We also matched
these files with annual demographic data from tbpuRation Registry. In all, the study
population includes over 96,000 individuals who everage earners in at least one of the
years covered in the study.

In conformity with the prevailing practice in thiéelature, we estimated the real change
in the reported gross wage between every pair afsygeparated by three years (hereafter
— “earlier year” and “later year”) as a functiontbé change in the net-of-tax rate, the real
change in virtual income, the constant and variaeographic, social, and economic
characteristics of the taxpayer, and his wage duhe earlier year of the pair and in the
years before it. We faced similar methodology peais to those faced in the earlier
studies: first of all, the level of wages is endumes relative to the net-of-tax rate:
income tax is progressive, and the increase in svdlgerefore involves a rise in the
marginal tax rate. Like earlier researchers, wdtdeih the endogeneity problem by
applying the tax function of the later year in tedr to the predicted wage for this year
(as distinct from the actual wage). Secondly, iswacessary to distinguish the effect of
the reform on wages from the contribution of otfeators, for example, the expanding
trend of inequality in wages resulting from thergase in the return on education due to
rapid technological change, globalization processés The structure of the reform in
Israel is helpful in identifying the elasticity ofages relative to the net-of-tax rate, since
the tax is differentially reduced over the wagetrthstion, and is not reduced at a
constant rate over time, in contrast to the maéorms in the US, for example, in which
the rate of reduction increases with income. Tlgirdicome from labor regresses to the
mean, and this phenomenon is liable to introdues bito the estimated elasticity. Like
other researchers, we dealt with the problem byadaling two control variables to the

estimations — the location of the taxpayer in tregevdistribution in the earlier year of
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the pair and the change in his real wage in thegaieg years, and (b) excluding
taxpayers with low wages, because the regressionages to the mean is especially

frequent among therf.

The main research findings indicate that in thermss sector, the elasticity of reported
gross wages relative to the net-of-tax rate is @gprately 0.1; this value is within the
range of elasticities found in similar studies ire8&rn countries. The three lowest wage
quintiles did not respond at all to the tax cut, dlasticity increased with income: in the
fourth and fifth quintiles it was approximately Oahd 0.3, respectively, and in the top
decile it was approximately 0.4. For this reasamj &ecause the top quintile earns a
much higher proportion of total wages than its prtipn of the population, the weighted
elasticity according to wages (approximately 0.4)greater than the non-weighted
elasticity (0.03-0.07). The results refer to tharae in wages that occurred within three
years, even though most of the behavioral resptmsiee tax reform took place within
two years. No differences in the elasticity of népd gross wages relative to the net-of-
tax rate were found between men and women, JewsAaalds, or educated and
uneducated people. Separate estimations for engdoiye the public sector found no

response among them to the tax reform.

Estimating the weighted elasticity makes it possibd assess how the tax reform

contributes to increasing total wage payments engbonomy: between 2002 and 2009,
the marginal direct tax rate fell by approximat8lpercentage points and the net-of-tax
rate rose by approximately 13 percentage pointsedaon the estimated weighted

elasticity, it can be concluded that the reportexsg wage in the business sector grew by
approximately 1.1 percent (assuming that the capiteck adjusted itself to the increase

in labor supply).

The study is organized as follows. Section 2 resi¢we changes in direct taxation that
took place during the study period. Section 3 presdhe database and the study
population. Section 4 describes the income taxtiong¢hat we constructed, and tests the

correspondence between the calculated tax liakil@yived from it and the actual tax

’ In addition, their wages are affected by revisionge minimum wage.
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liability. Section 5 presents the methodology, Bect describes the estimation results,

and Section 7 summarizes.

B. The Income Tax Reform and Additional Changes in Diect Taxation
during the Study Period

B.1. The Income Tax Reform

In February 2002, the Minister of Finance appoirggtommittee for Tax Reform headed
by CPA Yair Rabinovitch. The committee submittesirécommendations in June 2002.
Among the main recommendations were taxing cagjahs; switching from taxation
with a territorial connection to Israel to generabridwide personal taxation; and
gradually cutting the tax rates on labor incomel @@08, becausethe high tax rates on
income from personal labor cause severe damage. They detract from the desire to work,
harm growth, increase the incentive to evade payment of tax, reduce the volume of
disposable income remaining after payment of tax, and have a negative impact on the

"8 The committee recommended reducing the

well-being of the taxpayer and his family.
tax mainly for the middle class, arguing that tiffeative marginal tax rate applied to it
was very high by international standards. Furtheend even exceeded the tax rate
applied to people in Israel with high incomes, hmseathe latter benefited from the
existence of a ceiling for payments to the Natidnalrance Institute and for the health

tax.

The committee recommended cutting tax rates aaegtdi the level of income: when the
level of income ranged from 1.5 to 5 times the agerwage in the economy (NIS
10,591-35,820 per month in 2002 prices), the mafdgiax rate was cut by 11 to 13
percentage points until 2008; when income was lpter rate was cut by 4 percentage
points; and when income was higher, more than fivees the average wage in the
economy, the rate was cut by only one percentagaet.pdhe format of the cut

recommended by the committee appears in AppendieTr1.

8 The quotation is taken from the introduction toe theport. See “The Income Tax Reform:
Recommendations of the Tax Reform Committee,” 2002.
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The Knesset passed the committee’s recommendatlmmg a month later (Amendment
of Income Tax Ordinance [No. 132] — 2002), and addal amendments were enacted in
December (Amendment of Income Tax Ordinance [N&] {8mendment] — 2002y Just
before the reform went into effect in early 2008 Minister of Finance announced his
intention of accelerating it and reaching the targées in 2006 (instead of in 2008), and
a retroactive legislative amendment was thereforacted (Amendment 134 to the
Income Tax Ordinance in the Framework of the Rego®$an for the Israeli Economy,
June 2003). Note that the committee’s recommendstiand their implementation
received extensive media coverage, and it can ftrerebe hypothesized that the

taxpayers were aware of them.

Figure 1 below displays the statutory tax rateselected years during the period between
1998 and 2010. Only slight changes were made betd@@8 and 2002. After the reform
went into effect, however (i.e., between 2002 a0di(2, the rates were cut substantially
by 7 to 17 percentage points, and in a very nafrmeme range they were cut by 22

percentage points (Figure ).

In general, the following changes in the structfrthe tax brackets and their rates can be
cited: in the tax bracket for which the rate wasp2@cent, the rate was cut to 10 percent
for the bottom part of the bracket, and the botpart of this bracket was combined with
the lowest tax bracket; in the tax bracket for whilse rate was 30 percent, the rate was
cut to 14 percent in the bottom part of the bracket to 23 percent in the upper part; in
the tax bracket for which the rate was 45 perdiwetrates for the lower and upper parts
of the bracket were cut to 30 percent and 33 pércespectively; and in the tax bracket
for which the rate was 50 percent, the rates weteoc33 percent in the lower part of the
bracket and only to 45 percent in the upper pathefracket.

The differential and substantial cut in the statptiax rates is helpful in estimating the
elasticity of wages relative to the net-of-tax rdtad only isolated changes been made

along the income distribution, or had changes lweerelated with it, we would not have

° The extension appears within the Economic ReseardiState Revenue Administration (2003 and 2005).
% 1n 2003-2008, the tax cut resembled the committeetommendations at most income levels, but at
income reaching 25-100 percent of the average Wwageeeded the recommendations by 7-8 percentage
points. In 2008-2010, the tax rates were cut by@t8entage points at all income levels above dfalfie
average wage. To sum up, the cumulative reductioaezled the recommendations at all income levels.

8



been able to distinguish between the effect of¢fierm on wages and the effect of other
factors; had only small changes been made in ties,rd is possible that no behavioral
response would have occurred because of frictiod,itais possible that a change would

have occurred that would have been difficult taedet

Figure 3 illustrates the differential characteitted cuts in the effective marginal income
tax rates. The diagram displays the rates calailaging an income tax function (see
Section 4) for pairs of years — for an earlier yaad for three years later than thaThe

diagram shows a considerable variance in the mardiax rate reduction among
taxpayers to whom the same tax rate applied inetltber year. This fact is helpful in

estimating the elasticity of wages relative to nle¢-of-tax rate, as we will explain later.

Figure 4 shows the substantial differences in tifiecéve marginal tax rates between
2002 (before the tax reform) and 20fQLike Figure 3, it also shows that the magnitude
of the cut changes along the wage distribution, #rat it is not monotonic. It is

worthwhile noting that the tax brackets and thee@ffe tax rates in Figure 4 are

consistent with the statutory brackets and thesnagported in Figure 1.

M The effective rates for the later year were calmd according to the tax function at that timed e
same function was used for wages in the earlier, yeffated to the later year by the Consumer Phickex.

12 Appendix Figure A-1 displays the average of tHeative marginal income tax rates in each wageleleci
in 2002 and 2010.



Figure 1 — Statutory Income Tax Rates,1998—201(percentages)
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Source Israel Tax Authority, Central Bureau of Statistiand analyses by the authors.
(1) Applying to the taxable income (at the ordinary tates) of taxpayers who have not yet reached

retirement age

Figure 2 — The Change in the Statutory Income Tax &es!
2010 in Comparison with 200Zpercentages)
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Source Israel Tax Authority, Central Bureau of Statistiand analyses by the authors.
(1) Applying to the taxable income (at the ordinary tates) of taxpayers who have not yet reached
retirement age.
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Figure 3 — Effective Marginal Income Tax Rates-

The Tax Rate Distribution in the Later Year, Giventhe Rate in the Earlier Year,
Selected Yeargpercentages)

(in each tax rate in the earlier year, the tax da#ibution in the later year total 100 percent)
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Source Israel Tax Authority, Central Bureau of Statistiand analyses by the authors.

(1) Applying to the taxable income (at the ordinary taes) of taxpayers belonging to the study
population. We restricted the diagram to wage earfir whom the effective tax rates applying to
them in the earlier year were consistent with ttagusory rates. We excluded wage earners whose
wages were below the income tax threshold in thikeeaear, wage earners living in communities
that benefited from a tax credit, and wage earregsiving a tax credit for being shift workers. We
calculated the effective marginal income tax rat¢hie later year based on wages in the earlier year
(inflated to the later year by the Consumer Priaiek).

Three years separate the later year from the egdae (for example, 2001 and 2004 are a pair).
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Figure 4 — Effective Marginal Income Tax Rates,2002 and 201@percentages)
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Source Israel Tax Authority, Central Bureau of Statistiand analyses by the authors.

(1) Applying to the taxable income (at the ordinary taxes) of taxpayers belonging to the study
population. We restricted the diagram to wage earmdéth one job who worked throughout the
year, did not live in communities benefiting fromax credit, and did not receive a tax credit for
being shift workers.

Every point in the diagram represents one or magenearners.

B.2. Additional Changes in Direct Taxation during he Study Period®

National Insurance Institute Fees and the Health Ta

National Insurance Institute fees and the healthaiaply at either reduced or ordinary
rates. In 1998-2005, a reduced rate applied tomecap to 50 percent of the average
wage, and subsequently to income up to 60 perdeint ©he reduced rate of National
Insurance Institute fees and of the health taxn{frage 18 until retirement age) was
reduced from 5.76 percent in 1998 to 3.5 percer2Gh0. The ordinary rates, which

applied to higher incomes (up to a ceiling), rosent 9.7 percent to 12 percent,

13 Section B.2 completes the description of the ckarig labor income taxes. These changes, howeeer, a
of little importance in the present context, anehifearity with them is not necessary in order talarstand
the rest of the article.
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respectively:* The ceiling for National Insurance Institute fdasd for the health tax)
was four times the average wage in 1998-1999 igrapproximately the lower bound of
the five upper wage percentiles), and was raiséamuary 2000 to five times the average
wage. The ceiling was canceled from July 2002 uhtile 2003, and individuals with a
very high income from labor had an incentive torfdwompanies in order to reduce their
tax liability (Romanov, 2006). When the ceiling wanstituted, it was set at five times
the average wage. Starting in January 2006, thiegevas raised according to the rate of
increase in the Consumer Price Index (instead efabverage wage in the economy).
From August 2009 until the end of the study pel@d10), the ceiling was 10 times the
average wage (starting at the beginning of 201®a# lowered to four times the average
wage). Appendix Figure A-2 displays the rates ofiddeal Insurance Institute fees and of
the health tax in 1998-2010.

Tax Benefits for Communities

The residents of certain communities, mainly in tleethern and southern (Peripheral)
districts and Judea and Samaria, enjoy tax bengfies generosity of the benefits reached
a peak in 2002, and thereafter was substantiatiyiaed, following a decline in the
number of beneficiary communities and the amounthef benefit per resident (see
Zussman, 2002; Etkes, 2015). The total estimatadeviall from approximately NIS 1.5
billion in 2002 to half of that amount in 2010 (bhah current prices; Economic Research

and State Revenue Administration, various years).

Introduction of Compulsory Pensions

Starting in 2008, employees and employers wereinedjio make monetary provisions
for pensions. The rate of the employees’ provisi(@maployers’ provisions) was 0.83
percent (approximately 1.7 percent) for wages upverage wage in the economy; this
rate was gradually increased, and in 2010 — theykar in our study — it reached 2.5
percent (5 percent) of wages. Due to the limitatiah the data, we do not take the
compulsory pension into account, but it appears thes has no real effect on the

estimates presented below. First of all, from thepleyee’s perspective, it constitutes

4 The rates of National Insurance Institute fees twedhealth tax applying to employers did not cleang
much in 2000-2010: the reduced rate varied frord pgrcent to 5.93 percent, and the ordinary raten fr
4.93 percent to 5.93 percent.
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compulsory savings, not a tax, and the labor supplyrobably far less affected by the
provision than by direct taxes. Secondly, approxatya/7 percent of the employees who
began making provisions in 2008-2010 earned up I8 Al000 per month (and
approximately 91 percent earned up to NIS 6,000 mpenth), while most of the
estimations are restricted to those earning waggshthan this threshold; furthermore,
in the estimations that are weighted according &ges, little weight is given to those
earning low wages. Thirdly, there is a ceiling floe provisions (up to the average wage
in the economy). Finally, approximately 30 percefthe wage earners who made no
provisions for pensions before compulsory penswere introduced were not yet making

provisions in 2010 (see Ministry of Finance, 2011).

B.3. The Change in the Effective Marginal Direct Ta Rate

Direct tax on employees includes income tax, Nafiomsurance Institute fees, and
health tax. The average effective marginal diragtrate fell steeply during the years of
the study (Figure 5). The rate weighted accordmwéages fell by 9.7 percentage points
between 2002 and 2010, and the non-weighted rétbye8.6 percentage points. Two
notable points in this context: first of all, tidecline was far less than the decline in the
statutory tax rate, because approximately half & taxpayers were below the tax
threshold (meaning that their effective marginad tate was zero). Secondly, among
those whose wages were above the tax thresholdjetime in the weighted and non-
weighted rates was the same (approximately 9.0ep&age points). It therefore follows
that the tax reform was not more beneficial to vamsalthy wage earners — a fact that

helps us discern how the tax reform affected therlgupply (see Section 5).

Figure 6 displays the net-of-tax rate — one mimeaseffective marginal direct tax rate — in
2001 and 2016° according to wage deciles. In the middle dectles net-of-tax rate rose

more significantly with wages, and without any cleand; in the five highest percentiles
(and also in the two lowest deciles) it rose tegligible extent; and in the seventh decile
it rose to a relatively small extent. The net-of-tate therefore rises non-monotonically

with wages, and this helps us discern how thed#orm affected gross wages.

15 We have chosen to display the net-of-tax rat€€@f1, not 2002, because in July 2002 the ceilingtfe
National Insurance Institute fees and the heakiwia@s canceled for a year, leading to a considenad in
the marginal direct tax rate applying to those isgrespecially high wages.
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Figure 5 — Average Effective Marginal Direct Tax Raes,' 1998-201(Qpercentages)
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Source Israel Tax Authority, Central Bureau of Statistiand analyses by the authors.
(1) The rates of income tax, National Insurance Ingitiees, and health tax applying to the taxable
income (at the ordinary tax rates) of wage earheksnging to the study population.

Figure 6 — Net-of-Tax RateSaccording to Wage Deciles, 2001 and 20{0ercentages)
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(1) One minus the effective marginal direct tax ratb@r income tax, National Insurance Institute fees,
and health tax) applying to the taxable incomeHatordinary tax rates) of taxpayers belonginght® t
study population.
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C. The Database and the Study Population
The Database

In order to create the database, we paired altdbpgondents to the Labor Force Surveys
for 2001-2010 with files of wage earners for 19982 according to identification
numbers:®

The Central Bureau of Statistics conducted the L&ooce Surveys. The sample includes
approximately 25,000 new respondents each yeamegrdsents individuals aged 15 and
older belonging to the permanent resident populatib Israel (see Central Bureau of
Statistics, 2011). The survey contains rich demggm@ social, and economic

information about the respondents, including gendationality and religion, date of

birth (year and month), country of birth, date minigration to Israel (year and month),
family status, community of residence, educatiomiber of years of study and type of

last school attended), participation in the lalwocé, occupation, and economic sector.

The wage earner files (employee-employer files)taken from the Israel Tax Authority.
The files include the reports sent by employersh Tax Authority about the income
from labor of their employees, a list of tax-exenmuome, deductions (including income
tax, National Insurance Institute payments, andtihg¢ax), type of job (monthly/daily),

months of work, and economic sector. They alsounhel demographic and social
information originating in the Population Registgender, religion, year of birth, country
of birth, year of immigration to Israel, family sta and identity number of spouse,
community of residence, year of death, and mbi/hen the demographic and social
information is available on both the Labor Forceveys and the employee-employer

files (including the Population Registry), we preéel to use the second source, for two

8 The Central Bureau of Statistics improved the dataut the identity numbers of the respondents to
Labor Force Surveys starting in 2001, and it igd¢f@e possible to pair the survey files with otfiles.
Note that the survey format was changed in 2011.

In 20012010, the proportion of respondents whdeatification numbers were valid averaged 95 pdrcen
Some of the invalid numbers belonged to permanesidents who had no Israeli identity card (for
example, foreign workers). This means that wageezarin the study population were a representative
sample of wage-earning citizens of Israel.

7 In addition to this, we had at our disposal aifi€luding the dates of birth and death (year aodtm) of

(1) children of the respondents who appeared irL#i®r Force Surveys, and (2) children of spouses w
appeared in the employee-employer files. This mfttion enabled us to calculate the number and efges
children each year for every household in the sup@pulation and, with this information, the amouoit
child allowances (we have no information about otrensfer payments).
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reasons. The first is that in contrast to the sysyvéhe information from the Population
Regqistry is not based on self-reporting, and igettoee more reliable. Secondly, the

information in the employee-employer files is uhyearly, if necessary.

Some wage earners held more than one job in a gedrihe records in the employee-
employer files refer to each of the jobs. We theresummed the income from labor for
each wage earner for all of the jobs that he hatthd the year, and did the same for tax-
exempt income, deductions and credits. The econegettor was determined according
to the job that gave the wage earner the highegéwaring that year.

For every spouse, we obtained annual data aboss grages, gross income from self-
employed labor (from the self-employed files), imm®tax, National Insurance Institute

fees, health tax, and the number of months worked.

The Study Population

We excluded from the study the following populason

e Individuals outside the prime working age: the gtpdpulation included only men
aged 30-59 and women aged 30-54, because manyepepiv these ages are still
studying and many people above these ages havadglretired from the labor
market.

 self-employed: we excluded respondents who repSrtadome from self-employed
labor® because the supply of labor of self-employed peysés guided by
considerations that differ from those guiding topy of labor of wage earners, for
example, the profitability of the business. We asgcluded households in which the
spouses were self-employed, because a considgnaigertion of these cases involve

a family business.

18 This is reported in the Income Survey, which cspands to the fourth panel of the Labor Force Surve

9 When the Labor Force Survey included both theviddial and his or her spouse (for example, because
they were already married on the survey date), @eevable to use the identity number of the spousde a
his or her self-employed income from labor in orttediscern the individual's income from self-emysd
labor. It should be emphasized that we had no adoedirect data about the individuals’ income freeif-
employed labor, and we were therefore unable totheseffect of the tax reform on the income of-sel
employed persons.
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e Employees in the public sector: in the public settavages are set in collective
agreements and employment elasticity is limited in compariseith elasticity in the
business sector, for example, with respect to tihmmber of additional work hours. It
is therefore difficult to connect wages in the palsiector with changes in the direct
tax rates, and we therefore excluded public seetoployees from most of the

estimations, and made separate estimations for.them

e Individuals who lived in an integrated area durthg period when work grants were
given there: in 2008-2010, a work grant (formerlyedative income tax” and
‘income grant”) was paid to those earning low wagewd living in certain
communities (the integrated aréd)Since it is possible that the plan affected the
labor supply, we excluded from the study populateaige earners residing in the
integrated area during the years in which work travere given (these individuals

were included in the study population in earliearg?®

e Arabs living in East Jerusalem: we excluded thecabse they had interactions with
the labor market in the territories, and hence tveye affected by security events,

including the second Intifada.

20 \We used the uniform classification of the econosgctors from 1993, and classified a person as an
employee in the public sector if (1) his princigab belonged to the following sectors (orders): ljub
administration, health services, and welfare anging services, or (2) his principal job came untter
following headings: social and community organiaasi, community centers, and religious services.

2 1n order to illustrate this, starting at the bewimy of July 2003, the salary of workers in the [pubector
was cut by 4-17 percent for two years, and payrmémnécreation pay and special seniority bonuses was
postponed in the framework of the agreement foetimuragement of growth.

# Arara , Ashgelon, Baga-Jatt, Basma Local Coufailinion of the communities of Barta’a, Mu’awiya,
and Ein a-Sahala), En Iron, Ein Mahel, Hadera,siem, Kafr Qara, Kefar Pines, Mishmarot, Nazareth,
Netanya , Or Agiva, Pardes Hanna-Karkur, Upper Ndahaand Sederot. For detail see: Bank of Israel
(2011).

% |n 2005-2010, the Mehalev Program (Wisconsin Py its replacement, “Orot LaTa’asuka,” were
implemented in four areas in Israel, in order tegnate persons receiving income supplements itatior
market (a discussion appears within the Israel Aoadof Sciences and Humanities, 2007; Myers-Joint
Distribution Committee-Brookdale Institute and tNational Insurance Institute, 2008 and 2010). These
programs included 14,900 households (National bosee Institute, 2011). We chose not to exclude from
the study the wage earners living in these areaanwhe programs were in effect, because few people
participated in them, they constituted a limitedgortion of the total wage earners in the aread,tha
vast majority of them had not previously worked.amy case, we cannot trace the participants inethes
programs.
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e Israelis living in the Gaza Strip: in August 2003 Israeli citizens living in the Gaza
Strip were removed; since this affected the empkaynpatterns of many of them, we

excluded them from all the study years.

e Deceased persons: we excluded people who died til20a0 from all the years of
the study, because it is possible that their incovas decreased by disease before
they died.

The Labor Force Surveys for 2001-2010 included 3%, respondents (with proper
identity numbers) who appeared in the employee-eyepl files at least once during
1998-2010. These jointly generated 2,553,187 respuryears in 1998-2010 (196,399 x
13 = 2,553,187§* We excluded surveyed years according to the fatigviist (there is
overlap between the exclusions): outside the pem@loyment age — 1,356,882; those
with family income from self-employed labor — 618)4mployees in the public sector —
741,957, people who lived in the integrated areanduthe period when work grants
were given there — 65,303; people who lived in Blastisalem — 39,351; Israelis who
lived in the Gaza Strip — 3,016; and deceased psrs09,126. In the end, 96,455
respondents with 745,807 years with positive wagese included in the study
population. Appendix Table A-2 displays summeryistias of the study population.

D. The Function for Calculating the Direct Tax on Wage

We calculated the direct tax functfdrapplying to wage earners for each of the years in
1998-2010 according to the information availableuso We used the function on the
wages received by the taxpayer from all of the jbbsheld during the year, since the
statutory tax liability is calculated in annual rtex. Our tax function assumes that all
taxpayers conduct tax coordination, but we are ewsat some of them do not do so, and

their actual liability is therefore greater thaeittegal liability*°

#1n a few cases, taxpayers with negative incomeaiggl, and we excluded them.
% As mentioned, the direct tax includes labor incdeng National Insurance Institute fees, and health
% There is no indication of tax coordination in #raployee-employer files.
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The Function for Calculating Income Tax’

The income tax function (for income taxable atdhginary tax rat€d) is based on gross
income, tax-exempt income, deductions, tax bracfes Figure 1), and credftsNote
that deductions means the amount withheld fromtdlkable income, and a credit is the
amount reduced from the tax liability. A creditg&zen in credit points (the monetary

value of which varies from time to time) or in ametary amount.

The information about taxable income at the ordinax rates and about tax-exempt
income exists in the employee-employer files olddifirom the Tax Authority. With
respect to deductions, the principal informationans provisions (up to a ceiling) for
an advanced training fund, a provident fund, amhium payments for insurance against
loss of earning power. The employee-employer fitetude detailed information about
those deductions in 2006—2010, but the informaitnoh998—2005 is sparse. In any case,
the calculation of the amounts withheld is compéda and sometimes requires
information not found in the files. We thereforefarred to ignore the amounts withheld,
and we assumed that they remained unchanged dewerg pair of years included in the

estimations.

There is no list of the credit points in the fieegilable to us, and we therefore calculated
them on the basis of the taxpayers’ characteritasd the value of a credit point. We
took the following credits into account: for beiag Israeli resident, for travel to work,
for a working woman, for a mother of a single-par@amily (or a separated or divorced
man or a widower with childréf), for a non-working spouse, for children up to 4ge
and for new immigrants (up to 3.5 years of recg\an immigrant’s certificate). We also
took into account monetary credits granted to es#sl of communities entitled to tax

benefits and to shift workers.

2" |n order to calculate the income tax function, weed the booklet “Know Your Rights and Obligations:
A Guide for Filling out an Individual’s Income Forfor the Tax Year” published each year by the Tax
Authority.

8 Income from which special tax rates were withhsliisted in the employee-employer files.

29 This is according to the definition in the Incoffex Ordinance (New Version) — 1961.

%0 Because of a lack of data, we did not take inmant some of the credits; the main ones of these w
credits for payments to a provident fund and fbfesinsurance policy.

31 A divorced or separated man who bears some ofetsgonsibility for providing for his children carino
be detected, and we therefore gave the credit tf tlem.
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The Function for Calculating National Insurance Ingitute Fees and Health Tax

The National Insurance Institute fees and heakhatgplying to wage earners are derived
from income subject to National Insurance Instifigies (up to a maximum ceiling during
most of the study years) and from tax bracketstardates (depending on the age of the
insured person). Wages subject to National Ins@anstitute fees and to the health tax
are reported in the employee-employer files, anadaleulated the tax function according

to the tax brackets and rates in the National Bste Law (combined version) — 1995.

The Effective Marginal Direct Tax

Based on the direct tax function, we calculateddhect tax liability and the relevant
effective marginal tax rate for each taxpayer. Tigrginal tax rate was calculated as
follows: we calculated the difference between wtat taxpayer’'s direct tax liability
would have been, had he earned NIS 100 more pey ged the liability for his actual
income, and divided the result by 100. This ratiékedy to be one of two values: a) zero
— if the increased income does not increase thdidaxity, i.e., the taxpayer remains
below the tax threshold (the tax credit is gre#ttan the total tax applying to his taxable
income), or b) positive — according to the tax kea@pplying to his taxable income (and
after taking into account tax benefits for commiasitand a tax credit for shift workers).
It is therefore possible for taxpayers with the samported income to have different
effective marginal income tax rates. The effectivarginal tax rate of National Insurance
Institute fees and of the health tax can be zetyp ibthe taxpayer’s income is above the

ceiling for income subject to National Insurancstilnite fees.

We believe that the effective marginal direct taterthat we calculated is quite accurate,
because it is based on the gross wages reportétettax authorities and additional
comprehensive information. A lack of informationoab tax credits or deductions is

liable to cause errors in calculating the margtaalrate. Errors in tax credits, however,

32 |n practice, we took their values from the websitéhe National Insurance Institute. The wage e@rn
who are exempt from National Insurance Institutesfénclude mostly the severely disabled, individual
whose wages do not exceed 5 percent of the avesage and who receive allowances (except for
unemployment insurance) from the National Insuraims#itute or a public agency, and new immigrants
during their first year in Israel. The wage earnetso are exempt from health insurance fees include
mainly soldiers and new immigrants whose wagesal@rceed 5 percent of the average wage. Because of
the difficulty of identifying the exempt groups, waok into account only exemptions for soldiers aet
immigrants.
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usually do not affect the calculation of the maadjirate (except for when the credits put
the taxpayer below the tax threshold). As for exnor deductions, it should be kept in
mind that tax brackets are relatively wide, and thanany cases no error in calculating

the marginal tax rate will occur even if there msearor in the calculated tax liability.

Figure 7 displays the distribution of the differenbetween the calculated direct tax
liability and the actual liability according to tleenployee-employer files. The difference
is less than 10 percent in the vast majority oesagigure 8 displays a diagram of the
calculated income tax liability versus the actuability, and Appendix Figure A-3
displays a similar picture for the National Inswaninstitute fees and health tax
liabilities. It can be seen that most of the taxgrayare close to the 45-degree line. The
diagrams therefore show that the direct tax fumctimt we constructed is quite accurate.
At the same time, we restricted some of the estimstto taxpayers for whom this
difference does not exceed 10 percent, and we adaducted a sensitivity test for a

deviation of up to 5 percent.
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Figure 7 — The Distribution of the Difference betwen the Calculated Annual Direct
Tax Liability Applying to Wage Earners and the Actual Liability ,*1998-2010
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Source Israel Tax Authority — employee-employer filelse tCentral Bureau of
Statistics — Labor Force Surveys and the Populdiegistry; and analyses by
the authors.

(1) [(The calculated liability minus the actual liabjh divided by the actual
liability] multiplied by 100. The taxpayers belotmthe study population.
(2) The dotted areas denote a difference of up to &eperand the areas with

diagonal lines denote a difference between 5 peareh10 percent.
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Figure 8 — The Calculated Liability for Income TaxApplying to Wage Earners
in Comparison with the Actual Liability ,* 1998-2010
(thousands of NIS in 2010 prices)
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Surveys and the Population Registry; and analygésebauthors.

(1) The taxpayers belong to the survey population. Faght in the diagram represents one or more
taxpayers.

E. Methodology

The study main goal is to examine the effect ofrétiction in the marginal direct tax on
gross annual reported wage, since the change iesvagpresses a behavioral response
reflected in working hours, tax evasion, etc. lagbice, we estimated the change that
occurred in the taxpayer’'s wages between two y@ardier and later) as a function of the
change in the net-of-tax rate (one minus the affecharginal direct tax rate) and control

variables.

The estimation method is essentially similar tofed@nce—in-differences method: the
difference (in percentages) between taxpayer wagdbe later year — after a given
change in the net-of-tax rate is applied to himnd &is wages in the earlier year is
calculated. The result is then compared with theresponding difference for other
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taxpayer to whose wages a different change in #teofitax rate was applied. The
comparison is conducted with a control for the tyay’'s wages in the earlier year, his
personal characteristics, etc., as explained belowherefore follows that all of the
developments in the labor market that are not tateé with the change in the net-of-tax
rate will not affect the results of the estimatiobscause their effect is the same for all
taxpayers, and is offset by the second differettcehould be noted that the absolute
value of the correlation between the taxpayers’ stamt and variable personal
characteristics — for example, gender, age, religiamily status, level of education, and
area of residence — and the change in the netxofate does not exceed 0.05; in other
words, even if developments occurred in the labarket that had a differential effect on
individuals with different personal characteristitteey are not correlated with the change
in the net-of-tax rate.

It should be noted that the macroeconomic effextslting from the tax reform itself will

not make the estimates biased either, becauseaffesyt all taxpayers, and are offset by
the difference—in-differences method. For exampigssume that the tax cut causes
employers to reduce their employees’ gross wadas . difference in differences between
the employees who benefited from the cut in thegmalt tax rate and similar employees
who did not benefit from it will still allow an umdised estimation of the elasticity of the

gross wages relative to the net-of-tax rate.

According to our definition, the marginal directxtaate is equal to the cumulative
marginal rate of all the direct taxes levied onsgrevages, namely, income tax (at the
ordinary rates), National Insurance Institute feesl health tax.

In accordance with the prevailing practice in stégdin this field, we evaluated the real
change that occurred in reported gross wages witimiee years (for example, 2004
compared with 2001). This made it possible to cammaur estimates to others. Studies
use this period of time for two main reasons. Fiestshorter period of time poses
difficulties: the process of adaptation in the lalsapply to the tax reform is gradual

because, among other things, it takes time for ithermation about the reform to

penetrate, people’s habits tend to persist, andngakdjustments (such as replacing an
employer) takes time. Furthermore, in the shoridaxpayers are likely to spread their
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income from labor over more than one year — or esle@ange its volume — in order to

reduce their tax liability, while we are interestadhe response to the reform in the long
term (the permanent response). On the other hhetk s a disadvantage in selecting a
longer time period, because the inter-period cati@h in wages diminishes, and this is

liable to make it difficult to detect the effect thie reform.

The studies examining how changes in the tax edfest the labor supply encounter four
major methodological problems: endogeneity of tates, regression of wages to the
mean, long-term wage trends, and the degree ofemetty of the tax reform, as

explained below.

Endogenous tax ratesDirect taxation is progressive, and the margiaalrate therefore
depends on the income level. A naive estimatioth@fchange in wages as a function of
the change in the actual net-of-tax rate will copuemtly lead to the erroneous conclusion
that there is a positive correlation between anei@®e in the tax rate and an increase in
wages. In order to deal with this problem, it istamary to calculate the marginal tax
rate in the later year according to the tax rabes would have applied to the income at
the time, had the reform not taken place. Since tbunterfactual income is unknown,
various methods are employed to estimate it. Mingties assume that the income in the
later year is the same as in the earlier year irstemt prices® and we also usually made
this assumption. We will present other estimatioased on a projection of the wages for

the later period on the basis of wages in theexaykar and other variables.

Regression of wages to the meain the transition from the earlier year to thieetayear,

the average wage of those who earned relativelg [jimuch) will increase (decrease),
compared with the earlier period. The phenomenaorgfession to the mean is frequent
mainly at the extremes of the wage distributiond @ liable to make the estimates
biased. For example, if the tax rates are cutifosé earning high wages, and they choose
to work more in order to increase their wages, tregression to the mean is liable to
make the actual wage increase at a relatively nadeleate, if at all, and the estimate for

the elasticity of wages relative to the net-of-tate will therefore be downwardly biased.

% This also preserves the constant tax bracketse dime nominal tax brackets are likely to be relise
according to the rate of increase in the Consurriee hdex.
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In order to deal with the problem, it is customé&yinclude the following explanatory
variables in the estimations: wages in the eay@ar (or dummy variables for the wage
decile in the earlier year) and the trend of thgpéger’'s wages in the years preceding the

change in the tax rate.

In addition, it is customary to exclude the indivéds at the ends of the wage distribution
from the estimations. Those earning low wages ackided not only because regression
to the mean is common among them, but also for ather reasons: first of all, the
effective marginal tax rates applying to them akely to be very high, because an
increase in income from labor involves a loss ahsfer payments and benefits in kind.
Secondly, raising the minimum wage affects the wagfethose with low income¥,and

is therefore liable to make the estimates for flastieity of wages relative to the net-of-
tax rate biased. Appendix Figure A-4 displays teeelopment of the minimum wage in
Israel during the study years. The figure shows tti annual minimum wage for a full-
time wage earner reaches NIS 31,000-37,000 (in p@i88s), and the fluctuations in its
value are mainly a result of it being updated atip@cording to the rise in the average
wage in the economy, or following a cost of livimgrement, as well as its being frozen
in 2001-2005. In the study, we therefore restricteahe of the estimations to individuals
whose wages exceeded NIS 40,000 per year in 1998spr an amount equivalent to 56
percent of the average wage per employed persdheireconomy (or in the business
sector) in 1998° this rate is in the customary range of restrictionsimilar studies
elsewhere in the worlf. The wealthiest taxpayers are also excluded not betause of

regression to the mean, but also because theim@ds very volatile, and this is liable to

% This includes individuals whose wages exceededrhémum wage to some extent.

% The minimum income tax threshold for wage earmiensng the study period was approximately NIS
30,000 (in 1998 prices) — see Appendix Figure AMage earners who earned less than the tax threshold
both in the earlier year and the later year, wereaffected by the tax reform, and there was tloeesho
reason to include them in the estimations (regasdi® the level of the minimum wage). Note that the
restriction of the estimations to those earningertban NIS 30,000 a year (instead of NIS 40,000)dgi
slightly lower estimates, as expected (on a scahgivg between 0.01 and 0.02 percentage points).The
results can be obtained from the authors.

% Auten and Carroll (1999) excluded US citizens vehasinual income from labor was over $20,000 —
about two-thirds of the average annual income flalbor during the study period; Gruber and SaezZ200
excluded individuals whose income was below $10,808bout one-third of the average income; and
Creedy (2016) excluded New Zealand citizens whoseia income from labor was over $16,000 — about
two-thirds of the average income (the figures feerage annual income from labor were taken from
publications by the US Bureau of Labor Statisticd Statistics New Zealand).

27



distort the results of the estimations (for exampte Gruber and Saez, 2002). Thus, we

also excluded individuals whose wages were indpetiree thousandtis.

Long-term wage trends. Inequality in wages widened in recent decades imyma
countries as a result of rapid technological chamg@ansion of international trade, a
decline in workers’ unionization, etc. This tremehich caused a more rapid rise in the
wages of employees with expertise earning relgtilh wages, is liable to make the
estimates of the elasticity of wages relative @ rtlet-of-tax rate upwardly (downwardly)
biased among those with high (low) wages. This lgmbcan be dealt with in several
ways. For example, it is possible to include cdntk@riables for individual

characteristics, including level of education, emoic sector, and so forth. First,

however, one should evaluate whether these trdfetded the study population.

In Israel, inequality in gross wages (accordinghe Gini Index) widened moderately
during the study period until the middle of theqa@ing decade (around 2005), and then
stabilized, and even decreased to some extent @berid various years; Dahan,
forthcoming; Economic Research and State Revenumriisitration, various years). We
learn from Appendix Figure A-5 that during the stysriod, the proportion of total gross
wages received by those with high wages declii@dhe tax rates, however, were not cut
in a manner correlated with the level of wages andany case, they were cut at a
different pace in different time periods, and affedent wage levels (see Section 3

above).

Exogenous tax reforms. Tax reform is likely to occur following a signifina
macroeconomic developments. In such a situatioraredikely to attribute to the reform
a response that is actually partly due to theseeldpments. The reform in Israel was
planned and approved during 2002, when a recepsevailed in the economy as a result

of the second Intifada, and its implementation neget before the economy emerged

37 Like other researchers, we also excluded taxpaykose income changed greatly between the two years
in the pair (for example Gruber and Saez, 2002lueed taxpayers whose wages changed by a factor of
1,000). We chose to exclude taxpayers whose wageeadsed or decreased by a factor of 100 or more
between the years in the pair (481 and 447 pairsxqdayer’s years, respectively). Sensitivity asely
show that had we excluded taxpayers whose wagesdgereased by a factor of 10 or more, the estignate
would have remained almost unchanged.

% |n the estimations, we controlled for a range afpayers’ socioeconomic characteristics. If these
characteristics are correlated with the long-teends of the changes in the wages distributionctimgrol
reduces the bias in the estimations.
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from the recession. The report by the Committee Tak Reform indicates that its
recommendations were not due to considerationseckl® the business cycle. Rather,
they originated in a desire to encourage econogtiity in the long term and to correct

distortions in the tax system.

Fluctuations in economic activity in Israel occurrduring the study period — the
economy entered a recession in the wake of thendelodifada, and grew rapidly in the
ensuing period — and these events were reflectethenstate of the labor market,
including in gross wages. However, as long as sielelopments in the supply and
demand sides of the labor market are not correlatéd the changes in the net-of-tax
rate, no bias will be created in the estimategHerelasticity of wages relative to the net-
of-tax rate, since such developments affect alpagers to the same degree (and, as
noted, will be offset by the second difference akdted in the difference—in-differences
approach). As noted, the changes in the net-ofatexare not correlated with the level of
wages or with the wage earners’ characteridtiamd there is therefore no reason to

assume that bias will be created in the elastestimates.

In the first half of the preceding decade a potiegign to move people from welfare to
the labor market was implemented in Israel: trangfayments were cut (child
allowances, unemployment insurance, income suppissnestc.), and the terms for
receiving them were made stricter. As a result,irmrease in the labor supply of
individuals with poor earning ability occurred, inding ultra-Orthodox men and Arab
women — population groups that also responded herothanges (for example, the
introduction of the “Tal Law”; see Deutsch, 2017ard it is possible that this eroded the
wages of individuals with poorer earning abilitynig can affect the estimated elasticity
of wages relative to the net-of-tax rate, but thies is probably very small: first of all,
most people earning low wages did not benefit fithin tax reform, since their wages
were below the tax threshold both before and #fiereform. Secondly, we weighted the
estimations according to wages, or restricted ihttividuals earning over NIS 40,000 a

year.

% The fluctuations in the labor market are likelyhtave a differential effect on wage earners wiffedent
characteristics, for example, men and women.
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The estimated equation

In order to estimate the effect of tax rates orsgrewage, we used Equation (1) below,
similar to the equation used in Gruber and Sae@apand many of the studies conducted

later (for simplicity, we excluded the index of thair of years):

(1) IN(Z/2Zp) = a+ B I{(1-Ty(Z) A-To(Zo)} + 8- IN{(Z4 ~ T(Z3) (26~ To(Z6))}
+ 7, X+ 7, AX DL+ A IN(Z 1 Z) + 2, In(Z8, 1 Z!) + g, + &
where Z} is the reported gross wage of taxpayerthe earlier yeaij£0) or the later year

(j=3), in prices of the earlier year. Therefong¢z, /) reflects the real rate of change in

wages.

Tj' (Z‘j) is the effective marginal direct tax rate (incotag, National Insurance Institute
fees, and health tax) applying to the taxpayer'gegan the earlier/later year. Therefore
1-T,(Z})reflects the net-of-tax rate, whilén{(1-T,(Zi))/Q-T,(Z}))} reflects the

change that occurred in the rate following the mato

ZA; is the gross reported wages that taxpayewould have received in the later year

without the reform, in prices of the earlier yddere we assume that the real wage in the
later year would have remained the same as thesanagée earlier year without the tax
reform (we will later present a different approdohcalculating the projected wages in
the later year).

T, (Z}) is the calculated tax liability applying to the ges of taxpayerrin the earlier/later

year. The expressioin{(Z, -T,(Z\))/(Z. -T,(z}))} reflects the real change in virtual

income resulting from the reform.

X' is a vector of constant characteristics of taxpayegender, nationality and religion,
and level of educatiof.

“? The level of education is determined accordinghilast school at which the respondent studiedf as
the date on which he participated in the Labor Edarvey. We assumed that this was also his Idvel o
education in each of the study years, since weictsdd the estimations to people age 30+. We divitthe
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AX| is a vector of variable characteristics of taxpalyén yeart: age (and the age

squared) in the later year; the number of childiprto age 18 in the household in the
later year, the number of children born in theieastear, the number of children born in
the later year, and the number of children bormvbeh the years; the family status in the
later year and the change that occurred betweeedaher and later years (a transition
from single to married or vice versa); the econosactor and the district of residence in

the earlier year.

During the study period, significant changes totsce in the level of child allowancés.
We therefore also added to the explanatory varsathle calculated change that occurred
in the child allowances received by the househelsvben the earlier and later years, and

took into account only the children born before ¢éadier yeaf?

Df) is a dummy variable for the gross reported wagelel®f taxpayel in the earlier
year of the pair (and a dummy variable for eacthefwage percentiles in the top decile).
This variable is designed to deal with the regmssif wages to the mean.

Zil is the gross reported wage of taxpayierthe year before the earlier year (year -1). It
follows that that the expressidn(z;/Z',) expresses the real change that took place in

gross wages between this year and the earlier Yéarincluded this expression in the

estimation in order to neutralize the long-ternmti®in the taxpayer's wages.

Zi_2 is the gross reported wage of taxpay®vo years before the earlier year (year -2). It

therefore follows that the expressidn(Z',/Z',) expresses the real change that took

place in gross wages between this year and year -1.

4 is a dummy variable for year t, reflecting macmeamic and other effects on wages.

&' is arandom error.

level of education as follows: high school or beloadditional non-academic education, academic
education, yeshiva (Jewish religious seminary), @hér education.

“1 See National Insurance Institute annual reporiqua years) and Toledano et al. (2012).

“2 This is because the tax reform is likely to affén fertility rate. The calculation is based oa tavel of
the allowances according to the order of the child.
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Two estimates are the focus of interest in theystytl— the compensated elasticity of the

of the reported gross wages relative to the margieiaof-tax rate, and — the elasticity
of the reported gross wages relative to virtuabme (the income effect). Most of the
studies omitted the “virtual income” explanatoryrigale and therefore, in these cases,

the estimates expresses the uncompensated elasticity of thertezgb@ross wages

relative to the marginal net-of-tax rates.

Most studies conduct weighted estimations accordimggross wages, because the
elasticity of wages relative to the net-of-tax rageially increases with wages; hence the
weighted elasticity is likely to show how the tafarm affects total labor income — and
therefore how it affects GDP and, indirectly, taceipts. It is impossible, however, to
conduct a weighted estimation when the explanatariables also include the change in

virtual income; see Gruber and Saez (2002).

Our study deals with two methodological problematthave not been appropriately
addressed in previous studies. The first conceungalculation of the main explanatory
variable — the change in the individual's effectiaarginal tax rate — according to the tax
model we devised (as earlier studies did); in otherds, it is not an official figure from

the Israel Tax Authority. Since errors in measutimg variable in question will make the
estimates biased in the direction of zero, we cotetl sensitivity tests: we excluded
from the sample all the wage earners with a diffeeeof more than 10 percent ( or more
than 5 percent) between the tax liability that vedcalated for them and their liability

according to the Israel Tax Authority. We also aactéd a sensitivity test by excluding
the wage earners for whom the difference-in-difiees between the earlier and later

years exceed 10 percéfit.

The second problem also concerns a possible biasalzulating the change in the
marginal tax rate. Since the marginal tax rateesved from wages, the regression of
wages to the mean also affects its calculationlidfastudies have dealt satisfactorily

with the problem of regression to the mean indbpendenvariable, but it is doubtful

“3 This restriction reduced the number of wage eaméo participated in the estimation by only 2 petc
It can therefore be concluded that there is armr-ipéeiod correlation between the errors in thelialility
calculation caused by not taking into account ueoled constant characteristics of the wage eaf(fi@rs
example, receiving credit points for children wilisabilities).
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whether this handling also eliminates the problemthe calculation of the main
explanatoryvariable — the change in the marginal tax rate Seeedy et al., 2016). We
therefore chose also to present estimations in lwliiee calculation of the main
explanatory variable is not based on the actualewag the earlier year (and on inflating
it to the later year according to the ConsumerePhndex), but rather on the projected
wages for the later period (and deflating the prigie¢ wage by the Consumer Price Index
to get the wages for the earlier period). The regjom to the mean problem does not
occur with the projected wages, and the same & fsu the marginal tax rate derived

from them; this rate is used to calculate the ckandhe net-of-tax rate.

The projected wage for the later year is estimatdbe literature through the wage in the
year preceding the tax reform and the demogragbi@al, and economic characteristics
of the taxpayers (see, for example, Blomquist aelihS2010). We therefore used the

following estimation:
) Zi=a+BZ+y X +y,MXK + 4 INZy 1 Z' )+ A, InEZ' 1 Z0) + i + €

where the symbols representing the variables aiestasl above. With the help of the
estimates, the projected wage of individual the later year can be derived and used to
replaceﬁl in Equation (1). More specifically, the projectedge in the later yea(rﬁg)

in the prices of the earlier year replacZ{')sin the explanatory variables in Equation (1),

similar to the approach taken in the original eation of Equation (1§?

4 An alternative estimation of the projected wagetie later year is

{(Z3-25) 12y =a+ By{(Zo—Zo) 1 Zo} + 1 X'+ y, AX + A IN(Zo 1 Z8) + A, IN(Z1, 1 Z8,) + py + &
wherez, represents the average gross reported wage iattier year jE0) (in constant prices of the later
year) or in the later yeaj%3), and where the other symbols represent vasaddelisted in Equation (2).
The elasticities estimated on the basis of thisagqn (not displayed) are similar to those obtainadhe
basis of Equation (2).
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F. Results of the Estimation®

Table 1, which is based on Equation (1), displagsgrincipal results of the estimation of
the factors explaining the change that occurrethénannual gross reported wages after
three years. In the estimation for all wage earf€@dumn 1), the elasticity of wages
relative to the net-of-tax rate is approximatel®3).in other words, an increase of 1
percent (in contrast to one percentage point) e rtht-of-tax rate increases the gross
wage by 0.03 percent. When the estimations areiatest to people earning over NIS
40,000 a year, as is customary in the researdatites, the elasticity increases, reaching
0.05 (Column 2§° This phenomenon, which is well documented in ttezdture, is due
first and foremost to those with low wages beintpWwethe tax threshold; furthermore,
those earning high wages have more opportunitg$pand to changes in the tax rates,
because they have more control over their work tiamel they can also divert income
from capital to labor or vice versa. Appendix Figux-6 displays the correlation between
the change in the net-of-tax rate and the changbemreal wage among taxpayers who
were above the tax threshold in the earlier yehe @lasticity obtained — without control
variables (including for regression to the mean} -similar to the elasticity that was
estimated among those earning over NIS 40,000 a(gedumn 2).

Many studies have used estimations weighted acopriti wages in the earlier year to
estimate how the tax reform affects the wage earmetal wages and through them two
other amounts: (1) GDP, since the remuneratiomatoor constitutes nearly two-thirds of
GDP, and (2) tax receipts, since the taxpayers’esagnstitute the direct tax base. The
weighted estimations (Columns 3-5) show that tlastiity of gross wages relative to
the net-of-tax rate is about 0.07 among those paititive wages, and reaches 0.10 when
individuals earning less than NIS 40,000 a yearactuded. These elasticities are higher
than the elasticities found in the non-weightednestions, because elasticity increases

with wages. Since it is particularly high in theptdecile (see Table 2 below), the

%5 n all the estimations in this section, we excllidaxpayers who benefited from a tax credit foftshi
work (approximately 8,500 individuals), since weultbnot identify them for sure in 2006—-2010. The
estimations that do include them yielded simildineates to those presented in the section.

“¢ The restriction is applied to the gross wage mehrlier and later years. Replacing the restridiiothe
later year with a restriction only on positive wagmakes almost no difference in the estimates ef th
elasticity of wages relative to the net-of-tax rate
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weighted elasticity drops to 0.04 when the fivehleist percentiles are excluded from the

estimations.

The elasticity of wages relative to virtual incomevhich reflect the income effect of the
tax reform — is negative, as expected (-0.06),idubt statistically significant, including
among people whose annual wages are over NIS 40J®@0control variables affect the
rate of increase in the reported gross wage ine{pected directions. The pace slows
with age — in accordance with the way that the wargéile develops during life — and is
lower among women, non-Jews, people with less emucaunmarried people, and
taxpayers with children born after the earlier yésspecially women; the result is not
displayed). The estimates of the dummy variablesttie deciles (not displayed) fall
significantly as the decile rises — a phenomenai téflects the regression of wages to
the mean. Similarly, when the increase in wageerbeahe earlier year is faster, it slows
between the earlier and later years. An increasgild allowances reduces wages, due to
the income effect.

Wages in the following branches of the businessoseose significantly faster than in
traditional industries (the list is in increasingder according to the relative rate of
increase; the results are not displayed in Tabletrapsportation, storage and mail;
computer services and research and developmentaneds industries; banking,
insurance, and other financial institutions; eledyr and water. Wages fell in the
following branches compared with wages in tradaiondustries (the list is in increasing
order according to the relative rate of decreas$es tesults are not displayed):
construction; wholesale and retail trade; hostind #ood services; “private” community
and social services; and other personal servicethel northern and southern districts, as
well as in Judea and Samaria, wages fell relatverdges in the Tel Aviv district (the
result is not displayed). Adding variables for theeraction between district and year — in
order to control for the possibility that the labmiarket (the unemployment rate, for
example) developed differently in different areaseft the elasticity estimates almost
unchanged. Note that omitting the control for derapbic and social variables (gender,
age, religion, education, family status and numtiechildren, economic sector, and

district of residence) has almost no influence lmdstimates for the elasticity of wages,
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relative to the net-of-tax rate; on the other hahd,control for regression of wages to the

mean has a strong effect on the elasticity estisn@ite two findings are not displayed).

Table 2 displays the elasticity of wages relativethte net-of-tax rate according to the
wage quintile in the earlier year. The estimatiash bt include taxpayers in the bottom
quintile, because almost all of them were belowitlteme tax thresholtf. Furthermore,

it is extremely difficult to control for the reg@en of wages to the mean among those
earning low wages. As mentioned, for these reaseves, restricted the previous
estimations to taxpayers whose wages were aboggaircthreshold, as has been done in
many of the studies throughout the world. Small msthnificant negative elasticity was
found in the second quintile, which is likely to Beesult of the regression of wages to

the mearf®

In the highest quintile, elasticity is positivedalarge — approximately 0.4 in
the highest decile — and the effect of income i$ significant. We also estimated
elasticity in groups of three deciles (1-3, 2-4,7-9, 8-10), and the results (not

displayed) are consistent with those described @bov

Table 3 displays the elasticities obtained in naghted estimations including and not
including the “virtual income” explanatory variafffeand also the elasticities obtained
from the weighted estimations. We learn from Ta®Aethat elasticity increases to 0.07
when we restrict the estimations to individualsh@ag over NIS 40,000 a year. When we
exclude the five highest percentiles, elasticitynes slightly, because the behavioral
response is stronger in the upper part of the vadigfebution — a result also obtained in
other studies in this field. The weighted estimagig/ielded higher elasticities and, as

expected, the estimates are less sensitive tosanlof those with low wages.

As is usual in this field, we have included in tegtimations up until now a dummy
explanatory variable for the gross annual wagelel@cithe earlier year in order to deal

with regression of wages to the mean. We condugtednsitivity analysis in which we

" The estimated elasticity obtained from the esiimathat includes all of the taxpayers in the bwotto
quintile (in which the *“virtual income” explanatoryariable was included) is -0.6006, and is very
significant. On the other hand, the estimated ieiasin the bottom three deciles, deciles thattaammany
wage earners above the tax threshold, is -0.07®,isanot significant. We learn from this that thésea
problem in restricting the estimation for the bottquintile.

“8 The decrease in the marginal tax rate in the bogiart of the second quintile was less than theedse

in the upper part of it (see Appendix Fig. A-1)dahe regression to the mean was stronger.

9 In most of the studies, the estimations did notuide the “virtual income” explanatory variable dain
therefore follows that they estimated the uncomaetselasticity of wage relative to the net-of-tate.
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replaced the dummy variable for the wage deciléhvat continuous wage function,
namely, a third-degree polynomial of the wage paite Estimates of the polynomial
(not displayed) indicate that the phenomenon ofaggjon to the mean is very strong in
the bottom wage decile, gets weaker up until thel tdecile, and then disappears; it
reappears in the two top deciles, but with less gyothan in the bottom deciles. The
results obtained from the estimations based opoiygomial are displayed in Appendix
Table A-3. They indicate that the elasticities higher than those in Table 3A, and the
difference is relatively small among taxpayers véhomges are greater than NIS 40,000

ayear.

Measuring error in calculating the net-of-tax rat#f make the estimates biased toward
zero. In order to reduce this bias, we focused axpayers for whom the difference

between the calculated tax liability and their attiax liability was not greater than 10

percent in each of the years in the pair (Table. 3B)is restriction decreases by

approximately one third the number of taxpayer gdarthe various estimations. The

table shows that, as expected, the estimated @ieestiare higher than the estimates in
Table 3A, and the weighted elasticities are 0.0Beiwe examine a difference that does
not exceed 5 percent, the estimates increase, hendvéighted elasticities reach about
0.12 (Appendix Table A-4).

Table 3C displays the results of the estimatiorsetan the projected wages according
to Equation (2J° These estimations were designed to neutralizenthye regression of
wages to the mean affects the principal explanatariable: the change in the net-of-tax
rate. The weighted elasticity estimates are higfmem those displayed in Table 3A.

Table 4 examines the heterogeneity of the elagtafitwages relative to the net-of-tax
rate according to the characteristics of taxpayetsose wages are over NIS 40,000 a
year) by adding (1) a variable for the interactiogtween a dummy variable for the
taxpayer’s characteristic (male, for example) dmrtet-of-tax rate, and (2) a variable for
the interaction between the wage decile in theiexayear and the net-of-tax rate; The

purpose is to control for the differences in reggmaccording to the level of wages.

*0 The results of the estimation predicting wagesdhyears later can be obtained from the authas. It
explanatory power is high (adjusted 0.62), and the estimates for the explanatorjabées are in the
expected direction.
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There is no robust difference in elasticity for fiedowing groups (in comparison with
their own complements), all else equal: men, Jevedl-educated people, those whose
family status did not change, and residents obtltéy/ing areas. Note that Lehmann et al.
(2013) and Kleven and Schultz (2014) found sinmglasticities among men and women,
while Blomquist and Selin (2010) and Matikka (fatiming) found higher elasticities
among women. Our study indicates that elasticityprgnyoung people is higher than

elasticity among older people, all else eqtial.

We conducted estimations for taxpayers who remamaxdied to the same spouse in the
pair of years, because changes in virtual incomee sgouse resulting from the tax reform
can have an income effect on the taxpayer; furtbeznthe reform is likely to increase
the labor supply of one member of the couple, thereducing the supply of the other
member's labor (a cross-effect between spouses). tWefore included three
explanatory variables for the spouse in the estanat the change in the net-of-tax rate,
the change in virtual income, and wages in theieaglear. The results, which are
displayed in Appendix Table A-5, indicate that tinelusion of these variables made
almost no difference in the elasticity estimates.

Appendix Table A-6 displays the results of themations for taxpayers in the public
sector. It turns out that elasticity in the pub$ector is negative, very small, and
sometimes not significant. This finding supports tiecision to exclude taxpayers in the

public sector from the study population.

We have hitherto treated 2002-2010 as a singlekblbable 5 divides it into two sub-
periods — (a) 2002-2005, and (b) 2006—2010 — forethreasons: first of all, the tax
reform began in the first sub-period, and mosthef ¢uts in tax rates took place during
this period (see Figure 5 above); secondly, mamlystvarper divisions in the tax brackets
were instituted in the first sub-period than in teecond sub-period; thirdly, the

employee-employer files changed from 2006 onwatte @able shows that elasticity in

1 While the estimations did not include a varialdethe interaction between the wage decile in téer
year and the net-of-tax rate, they sometimes yittdgnificant differences in elasticity between plapion
groups. These findings indicate that the differsrex@ a result of different locations on the wage
probability distribution and the fact that eladijciaries according to wage level (regardless ef th
population group), as we showed in Table 2.
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the earlier period was 0.09, while it is not sigrahtly different from zero in the later

period.

The tax benefits for communities were greatly redus 2002—-2010, especially in the
outlying areas (the northern and southern disjrict8age earners residing in them
therefore benefited from less reduction in theaifée marginal direct tax rate, compared
with wage earners in the outlying areas who besegfinly from the reform (for the first
group the rate fell from 24.6 percent to 18.8 peticevhile for the second group it fell
from 32.2 percent to 21.3 percent). Appendix Tahl& displays the results of the
estimations of whether there were differences astedity between wage earners residing
in beneficiary communities and the other wage earne the outlying areas. No

significant differences between the two sets ofevaarners were found.

Finally, like most of the researchers in the fiele, focused on the way that the taxpayers
responded to the reform after three years. It isr@sting, however, to examine their
response after a shorter period. Appendix TabledisBlays the elasticity estimates after
one and two years. Elasticity after two years eatgr than elasticity after one year, but is
not always less than elasticity after three yeaable 3A above). It therefore follows that
the estimations in the study — meaning after thyears — reflect the full behavioral

response to the tax reform.
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Table 1 — Factors Explaining the Changes in Gross ¥ges, 2002-2010
(positive annual wages in the earlier and laterg)ea

Not Weighte! Weighted
All Annual All Annual Wages Greati
Wages than NIS 40,00
Greater All Excluding
than NIS the Five
40,000 Highest
Percentile
_ 1) (2) 3 (4) (5
The change in the ne-of-tax rate (percentage 0.034** 0.Ce7*** 0.067*** 0.10Cx** 0.C55***
(0.015) (0.009 (0.016 (0.013 (0.010
The real change in virtual income(percentange -0.331x** -0.05¢
(0.0€2) (0.038
Male 0.150*** 0.081*** 0.093*** | 0.061*** 0.067**
(0.004 (0.002 (0.004 (0.003 (0.003
Age (in years -0.C02 -0.012*** -0.007** | -0.015*** | -0.012***
(0.003 (0.001 (0.003 (0.002 (0.002
Age square -5.3%e-05* |9.E8e-05*** | 2.21¢05 |1.29¢-04*** | 9.40¢-05***
(2.91¢05) | (1.67¢05) | (3.11¢05) | (2.7¢05) (1.98¢-05)
Religion Muslim -0.169*** | -0.083** | -0.151** | -0.072*** | -0.078**
(relative to Jews or others) (0.008 (0.005 (0.009 (0.007 (0.006
Christian Aral | -0.075** | -0.053*** | -0.068** | -0.059*** | -0.061***
(0.015 (0.008 (0.015 (0.014 (0.011
Druzé -0.181*** | -0.049*** | -0.115*** | -0.042*** -0.04:
(0.021 (0.011 (0.019 (0.013 (0.013
post scondar | 0.070*** 0.036*** 0.051** | 0.035*** 0.033***
non-academic| (0.005 (0.002 (0.005 (0.004 (0.003
Academit 0.164*** 0.110*** 0.117%* | 0.099*** 0.095***
Level of education (0.004 (0.002 (0.004 (0.004 (0.003
(relative to high school and lower) Yeshive -0.02: -0.035** -0.03( -0.02( -0.02¢
(0.023 (0.014 (0.026 (0.022 (0.017
Other 0.075*** 0.049*** 0.080*** | 0.066*** 0.042%**
education (0.014 (0.008 (0.013 (0.012 (0.009
Married (in the later yee 0.092*** 0.015*** 0.068*** 0.024*** 0.024***
(0.005 (0.003 (0.005 (0.004 (0.003
Change in family status or frommarried 0.00¢ -0.008** 0.015** -6.79¢-05 2.91¢-04
between the earlier and later year (0.006 (0.004 (0.007 (0.005 (0.005
Number of children under 1 0.003’ 0.003*** 0.004** 0.004*** 0.002**
(in the later year) (0.002 (0.001 (0.002 (0.001 (0.001
Number of children born in the later y -0.107** | -0.048** | -0.067*** | -0.040*** | -0.047***
(0.005 (0.003 (0.005 (0.005 (0.004
Number of children born in the earlier y 0.027*** 0.035%** 0.028*** 0.025*** 0.027***
(0.005 (0.003 (0.005 (0.004 (0.003
Number of children bor -0.079** | -0.016*** | -0.039*** | -0.013*** | -0.014***
between the earlier and later years (0.005 (0.003 (0.005 (0.004 (0.003
Wage decile in the earlier ye \ Vv vV \ vV
(dummy \ariable
Real change in wages betwe -0.006*** | 0.008*** -0.001 0.004*** 0.007***
the earlier year and the year before it (percestage (0.001 (0.001 (0.001 (0.001 (0.001
Real change in wages between the year before there¢ | -0.011*** 0.001** -0.006*** 4.51¢05 3.536-04
year and the year before that year (percentages) (0.001 (3.58¢-04) (0.001 (0.001 (4.52¢-04)
Real change in child allowances given for childire -0.01¢ -0.082** | -0.069*** | -0.091** -0.081***
the earlier year (percentag (0.014 (0.007 (0.014 (0.011 (0.009
Year (dummy variable for the earlier ye \ V V \ V
Economic secté (dummy variable \Y \ \ \Y \
Residential district (dummy variab \ V V V V
Number of observatiol 299,77! 198,06t 299,77! 198,66 188,75:
Adjusted F 0.19¢ 0.14¢ 0.06¢ 0.13: 0.11(
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Source Israel Tax Authority — employee-employer fileser@ral Bureau of Statistics — Labor Force Survayd Bopulation

Registry; and analyses by the authors.

* R kkk Gignificant at a level of 10 percent, 5grcent, and 1 percent, respectively. The standawiations (clustered by

taxpayer) are displayed in parentheses.

(1) According to the gross wage in the earlier year.

(2) Including Circassians.

(3) The following is the division into economic branshe the business sector (according to the unifoiassification of the
economic branches, 1993): agriculture (0); trad@idndustries (10-29, 36—39); advanced indus{86s35); electricity and
water (40-41); construction (45-46); wholesale eatdil trade (50-53); hosting and food services-8&); transportation,
storage, and mail (60-65); communications (66) kb insurance, and other financial institutio63<68); computer and
R&D services (72—73); immovable assets and othemiess services (70, 71, 74, 75, 76); “private” samity and social
services and other personal services (94-97);doreiganizations and entities (99).

Table 2 — Elasticity of Gross Annual Wages Relativin the Net-of-Tax Rate and
to Virtual Income, by Wage Quintiles in the Earlier Year

(positive wages in the earlier and later year;ymeighted)

Wage Quintile in the Earlier Year Decile
2 3 4 5 10
A. With Virtual Income
Net-of-tax rate -0.042 -0.016 0.107***| 0.314**| 0.416***
(0.030) (0.032) (0.029) (0.045) (0.055
Virtual income -0.757*** | -0.756*** | -0.637*** 0.083 0.295

(0.215) (0.135) (0.109) (0.114) (0.182
B. Without Virtual Income

Net-of-tax rate -0.086*** | -0.089*** | 0.057** | 0.328*** | 0.443***

(0.028) (0.030) (0.028) (0.041) (0.052

Source Israel Tax Authority — employee-employer filesgr@ral Bureau of Statistics — Labor Force

Surveys and Population Registry; and analyses éwtithors.

* ek ke Significant at a level of 10 percent, 5gvcent, and 1 percent, respectively. The standard

deviations (clustered by taxpayer) are displayecanentheses. All of the estimations include the

explanatory variables appearing in Table 1.

(1) The bottom quintile is not displayed in the tatlecause only 0.7 percent of the taxpayers in iewer
above the tax threshold. It is therefore diffidoltdiscern how the tax reform affects their wages.

(2) Without the top three thousandths.

41



Table 3 — Elasticity of Gross Annual Wages Relativio the Net-of-Tax Rate
with Various Restrictions on Wages

A. Income in the Later Year Equals Income in theiEaYear in constant Prices

Positive Wage Greater than NIS 40,000
All Excluding the
Five Upper
Percentiles
With 0.034*** 0.067*** 0.064***
. virtual income (0.015) (0.009) (0.009)
Not weighted = out 0.000 0.061% 0.037*
virtual income (0.014) (0.008) (0.008)
Weighted 0.067*** 0.100*** 0.055***
(0.016) (0.013) (0.010)

B. Income in the Later Year Equals Income in thdi&aYear in constant Prices and the
Difference between the Calculated Tax Liability ahe Actual Tax Liability
Does Not Exceed 10 Percent in the Two Years

Positive Wage Greater than NIS 40,000
All Excluding the
Five Upper
Percentiles
With 0.011 0.070*** 0.069***
) virtual income (0.020) (0.011) (0.011)
Not weighted  Fimout 0.030 0.102%* 0.07 1
virtual income (0.019) (0.011) (0.011)
Weighted 0.083*** 0.119*** 0.067***
(0.018) (0.016) (0.013)

C. Projected Income in the Later Year

Positive Wage Greater than NIS 40,000
All Excluding the
Five Upper
Percentiles
With -0.060** 0.04p** 0.055%**
i virtual income (0.017 (0.009 (0.009
Not weighted  Spsout -0.003 0.070* 0,048+
virtual income (0.015 (0.009 (0.008
Weighted 0.072%* 0.106** 0.069***
(0.017) (0.014) (0.010

Source Israel Tax Authority — employee-employer fileer@ral Bureau of Statistics — Labor
Force Surveys and Population Registry; and analygéise authors.

* Rk Significant at a level of 10 percent, 5gvcent, and 1 percent, respectively. The
standard deviations (clustered by taxpayer) arglaljed in parentheses. All of the
estimations include the explanatory variables appgan Table 1.

(1) Weighted according to wages in the earlier year.
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Table 4 — Elasticity of Gross Annual Wages Relativio the Net-of-Tax Rate, according to the

Wage Earners’ Characteristics

(annual wages higher than NIS 40,000 in the eaahelrlater years,

weighted according to wage in the earlier year)

Group (1): Men Young Jews Educated With no Outlying
Peoplé Peoplé | Changein| Aread
Family
Status
Complementary Group (2):| Women Older Arabs | Uneducate{ A Change| Center
Peoplé People | in Family
Status
Net-of-tax ratex Group (1 0.01t 0.051* 0.03¢ 0.03¢ -0.040 -0.01¢
(0.€29) (0.027) (0.C89) (0.029) (0.C62) (0.029)
Number of observatiol 198,06t 198,66 198,06t 198,06¢ 198,06t 198,06t
Adjusted R 0.135 0.135 0.135 0.135 0.135 0.135

Source Israel Tax Authority — employee-employer fileser@ral Bureau of Statistics — Labor Force Survepd a
Population Registry; and analyses by the authors.
* *x kek Significant at a level of 10 percent, 5grcent, and 1 percent, respectively. The standavitons (clustered by
taxpayer) are displayed in parentheses. All ofdbttmations include the explanatory variables appgan Table 1,
except for virtual income. All of the estimatiorisainclude the explanatory variable “wage degileet-of-tax rate.”

(1) Young people: age 30-39; older people: men age318r8 women age 40-54.
(2) Educated people: last school — an institution ¢inahts an academic degree.
(3) Family status did not change between the earlidiater years.
(4) Outlying areas: northern and southern districts.

Table 5 — Elasticity of Gross Annual Wages Relatived Net-of-Tax Rate, by Period

(positive wages in the earlier and later yearsgtgihce between the calculated tax liability arel th

actual tax liability does not exceed 10 percerthentwo years;

weighted according to the wage in the earlier year)

2005-200z 200€-2007
(the later yedr (the earlier yegr
Net-of-tax ratt 0.087*** -0.017
(0.028) (0.C64)
Number of observatiol 109,611 76,014
Adjusted R 0.065 0.062

Source Israel Tax Authority — employee-employer filer@ral Bureau of Statistics
— Labor Force Surveys and Population Registry;aralyses by the authors.

* xx Rk Gignificant at a level of 10 percent, 5gcent, and 1 percent, respectively.
The standard deviations (clustered by taxpayer)daglayed in parentheses. All of

the estimations include the explanatory variablpgearing in Table 1, except for

virtual income.

43



G. Summary

The question of how the direct tax rate affects iteentive to work has received
considerable attention in the economics literaturé in public discourse. Cutting the rate
is likely to stimulate a range of responses amanlividuals: among other things, they
are likely to work more hours, carry out their mskore diligently, acquire more human
capital, and reduce tax evasion, all of which aféected in the reported gross income

from labor.

Major tax reforms are rarely undertaken, and preval convenient opportunity to
estimate how direct taxation affects behavior. Gtudy takes advantage of this
opportunity: it examines the reform undertakensra¢l in 2003—2009, which cut direct
taxation of individuals by 7-17 percentage poirice this was a large-scale and
differential cut that was not correlated with inagnit is possible to identify its effect and

isolate it from other shocks and from long-ternmtte

The database relied on the Israel Tax Authoritifssfof wage earners, which contain
multi-year (panel) information on wages and taxrpagts. We paired these files with
Labor Force Surveys carried out by the Central Buref Statistics for 2001-2010; these
surveys are based on a representative sample idemés of working age, and include

their demographic, social, and economic charatiesis

In conformity with the usual practice in the litaree, we estimated the real change that
occurred in gross reported wages between eaclopgdiars separated by three years as a
function of the change in the net-of-tax rate (amaus the effective marginal direct tax
rate), the real change in virtual income, the camstand variable demographic, social,
and economic characteristics of the taxpayer, aadvages in the earlier year and the

years preceding it, as well as dummy variable &ary.

Like other researchers, we dealt with the problenthe endogeneity of wages and
income tax rates by applying the tax function & thter year to the wages in the earlier
year, inflated according to the Consumer Price xn(e contrast to the actual wages in
the later year). We also dealt with two methodatabiproblems that have not been
properly addressed in the research literature. flils¢ was that measuring error in

calculating the marginal tax rate makes the estomaesults biased toward zero. In order

44



to deal with the problem, we conducted sensitivégts that excluded wage earners
whose calculated tax liability (according to thedabwe devised) deviated by more than
10 percent (or more than 5 percent) from theiriliigbaccording to the Israel Tax
Authority. The second was that the marginal tae ratdetermined according to wages,
and is therefore exposed to bias caused by thessign of wages to the mean. In order
to deal with this problem, we conducted a two-stageémation: we first estimated an
individual's wages according to his personal charéstics and past wages, because the
projected wages are not sensitive to regressiothndomean. In the second stage we
included in the main estimation the marginal tabe rerived from the projected wages,
since this rate is not biased.

Our findings show that in the business sector, dlasticity of gross annual reported
wages relative to the net-of-tax rate is approxatyad.1; this value is within the range of
elasticities found in similar studies in Westermgwies. The cut in the marginal tax rate
on income from labor did not affect the behaviorirafividuals belonging to the three
lowest wage quintiles, a population group that sstly below the tax threshold, but it
affected the individuals belonging to the two higthquintiles: elasticity increased with
wages — from approximately 0.1 in the fourth guento approximately 0.3 in the top
quintile and to approximately 0.4 in the top decier this reason, the weighted elasticity
according to wages, approximately 0.1, is gred&n the non-weighted elasticity — 0.03—
0.06. The effect of the reform on the reported wagmost accomplished after two years,
and stabilized after three years. There were nasbldifferences in the estimated
elasticities for the following groups (comparedth@ir complements): men, Jews, and
well-educated people. The estimations that focusethe public sector did not find that

its employees responded to the tax reform.

Estimation of the weighted elasticity makes it plolesto estimate how the tax reform
contributes to increasing total wage payments i@ &tonomy: in 2002-2009, the
marginal direct tax rate fell by approximately Ygentage points, and the net-of-tax rate
rose by approximately 13 percent; according toetstenated weighted elasticity (0.083;
see Table 3B), the rise in the net-of-tax rateaased total gross reported wages in the
business sector by approximately 1.1 percent (08%). About half of the increase

resulted from an increase in wages among the tipepercentiles, a population group
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having the ability to maneuver between wages andnre from capital. Assuming an

absence of this type of maneuvering, and assurhatghe capital stock adjusted itself, it
can be calculated that the tax reform increasedhéss product by 1.1 percent. If the
wages of the top five percentiles rose as a resduthe displacement of income from

capital to wages, however, then the reform conteitbumuch less to increasing output. On
the other hand, cutting the tax rates is likelycomtribute to output in channels that we
did not examine in this study — by increasing thipipation rate and the accumulation

of human capital.

The study has several drawbacks that are liableatke the estimates of the elasticity of
wages relative to the net-of-tax rate biased. liedeon the tax function that we
calculated, but this function does not completetiitate the function applied by the Israel
Tax Authority and the National Insurance Institubecause of a lack of information,
particularly as concerns the tax benefits for ppmns from wages for pension funds,
provident funds, and advanced training funds, &g #or tax coordination. There is also
no way to detect income maneuvering between diiteseurces (between wages and
capital, for example), and this phenomenon is nioequent in the upper deciles — a
population group among which the elasticity of wagelative to the net-of-tax rate is
relatively high. Finally, it should be noted thhetelasticities estimated here are based on

cuts in the tax rates, and it is possible thaingithe rates yields different elasticities.

In the future, it will be possible to test the direffect of the tax reform on the labor
supply in terms of work hours with the help of #tert-term panel in the Labor Force
Surveys. In this way, a bottom estimate will beaied for the effect that is not

connected to tax evasion, effort at work, etc.
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Appendices

Table A-1 — Outline of Reducing Income Tax Rates @ording to the Recommendations
Published by the Committee for Tax Reform in 2002

Brackets The Proportion Income Tax Rates (percentages) The Change
(in monthly NIS | of the Average in Income
in 2002 prices) | Monthly Wage Tax Rates
in the (percentage
Economy in points)
2002 2002 2003 2005 2008 2008
(percentages) compared
with 2002
0-1,970 0-28 10 10 10 10 0
1,971-3,950 28-56 20 19 19 17 -3
3,951-4,900 56-70 30 26 26 26 -4
4,901-10,400 70-148 30 28 27 26 -4
10,401-10,590 | 148-151 45 28 27 26 -19
10,591-18,840 | 151-268 45 45 41 34 -11
18,841-30,000 |268-427 50 50 47 37 -13
30,001-34,820 | 427-496 50 50 47 39 -11
Over 34,821 Over 496 50 50 50 49 -1

Source Income Tax Reform: Recommendations of the Conemifor Tax Reform, Table 4; Central Bureau of Stiafs;
and analyses by the authors.
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Table A-2 — Characteristics of the Study Populatiorby Gender, Average in 1998-2010

Average Standard Deviation
All Men | Women All Men | Women
Men' (rate, percentages) 61.0 48.8
Age (years) 42.1 42.9 40.8 8.2 8.6 7.3
Jews and othetgrate, percentages) 88.6 86.5 91.9 31.7 34.2 27.2
Well-educateti? (rate, percentages) 29.9 29.7 30.1 458 45.7 45.9
Married? (rate, percentages) 79.6 83.6 73.1 40.3 37.0 44.3
Number of childref(under 18) 1.55 1.56 1.52 1.49 1.53 1.44
Employment rate (percentages) 77.€ 80.2 74.3 415 39.8 43.7
Yearly wage$ (NIS, 2010 prices) 135,810| 162,577| 91,010| 208,785| 249,323| 96,455
Agriculture 2.2 2.3 2.0
Traditional industries 10.¢ 14.3 7.3
Advanced industries 4.C 5.7 2.2
Electricity and water 0.8 1.3 0.3
Construction 5.4 8.9 1.6
Wholesale and retail trade 12.¢ 14.5 11.2
Hosting and food services 2.7 2.9 2.4
Distributi ; Transportation, storage, and mail 4.t 6.3 2.6
e(I:%rﬁlorl:liI(?n 0 Communications 1.C 1.2 0.8
branched Banking, insurance, and otf 3.€ 2.8 4.5
(percentages) financialinstitut'iors )
Computer services and R¢ .2 5.6 2.9
Immovable assets at 13.2 14.9 115
miscellaneous business serv
“Private” community and socit 1.6 1.8 2.6
services and miscellaneous
personal service
Foreign organizations arstate 0.C 0.0 0.0
agencie
Public sectc 32.€ 17.5 48.1
Jerusaler 6.5
C North 16.€
Disibuton of | it
i Cente 27.2
?rgset{'c‘:etntages) Tel AviV 19.¢
Soutt 13.¢
Judea and Sama 34

Source Israel Tax Authority — employee-employer fileser@ral Bureau of Statistics — Labor Force Survepd a

Population Registry; and analyses by the authors.

(1) Based on the Labor Force Surveys. The other expnaariables rely on the employee-employer fitegl the
Population Registry.

(2) The most recent school or academic institution.

(3) The proportion calculated among taxpayers whosdyatatus is known.

(4) Employees during at least one month of the yeds ¢téfinition is equivalent to a positive wage aigrthe year).

(5) Those who had a positive wage during the year.

(6) The following is the division into economic branshie the business sector (according to the unifdassification of
the economic branches, 1993): agriculture (0);iticadhl industries (10-29, 36—39); advanced indest(30-35);
electricity and water (40—41); construction (45-4@holesale and retail trade (50-53); restauradtfand services
(55-56); transportation, storage, and mail (60—&®mnmunications (66); banking, insurance, and offremcial
institutions (67—68); computer and R&D services{#2); immovable assets and other business serfifes1, 74,
75, 76); “private” community and social servicedasther personal services (94-97); foreign orgdinza and
entities (99). The public sector: public administia (77-79), education (80); health services (8%@/fare and
nursing services (86), “public” community and sbskrvices (90-93).
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Table A-3 — Elasticity of Gross Annual Wages Relaie to the Net-of-Tax Rate
Replacement of the Explanatory Dummy Variable far Wage Decile by a
39-Degree Polynomial of the Wage Percentile

Positive Wage Greater than NIS 40,000
All Excluding the
Upper Five
Percentiles
With 0.100%*** 0.068*** 0.052%**
Not virtual income (0.015) (0.009) (0.009)
weighted | Without 0.121*** 0.072*** 0.031***
virtual income (0.014) (0.008) (0.008)
Weighted 0.100*** 0.157*** 0.054***
(0.016) (0.014) (0.010)

Source Israel Tax Authority — employee-employer filesr@ral Bureau of Statistics — Labor
Force Surveys and Population Registry; and analygéise authors.

* kx oekk Significant at a level of 10 percent, 5gvcent, and 1 percent, respectively. The
standard deviations (cluster by taxpayer) are digg in parentheses. All of the estimations
include the explanatory variables appearing in &@dblbut the dummy variable for the gross
annual wage decile in the earlier year is replasgd 3°-degree polynomial of the gross
annual wage in the earlier year.

(1) Weighted according to the wage in the earlier year.
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Table A-4 — Elasticity of Gross Annual Wages Relaie to the Net-of-Tax Rate
The Difference between the Calculated Tax Liabgity the Actual Liability
Does Not Exceed 5 Percent in the Pair of Years

Positive Wage Greater than NIS 40,000
All Excluding the
Highest Five
Percentiles
With -0.008 0.069*** 0.067**
Not virtual income|  (0.031) (0.016) (0.017)
weighted | Without 0.043 0.144%*** 0.090***
virtual income|  (0.028) (0.015) (0.016)
Weighted 0.125*** 0.176*** 0.097***
(0.025) (0.021) (0.019)

Source Israel Tax Authority — employee-employer filesr@ral Bureau of Statistics — Labor
Force Surveys and Population Registry; and analygélse authors.

* kx oekk Significant at a level of 10 percent, 5gvcent, and 1 percent, respectively. The
standard deviations (clustered by taxpayer) arelaled in parentheses. All of the
estimations include the explanatory variables appgan Table 1.

(1) Weighted according to the wage in the earlier year.
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Table A-5 — Elasticity of Gross Annual Wages Relaie to the Net-of-Tax Rate
by Marital Status
Annual Wage above NIS 40,000 in the Earlier anctL¥ears

All Married"

Without Spouse With Spouse

Variables Variable$

With 0.067*** 0.062*** 0.062***

Non- virtual income (0.009) (0.012) (0.012)

weighted | Without 0.061*** 0.056*** 0.054*++
virtual income (0.008) (0.012) (0.012)

Weighted 0.100%** 0.088%** 0.086***
(0.013) (0.019) (0.019)

Source Israel Tax Authority — employee-employer filesgr@ral Bureau of Statistics — Labor
Force Surveys and Population Registry; and analygéise authors.
* o kkx Significant at a level of 10 percent, 5gvcent, and 1 percent, respectively. The standard

deviations (clustered by taxpayer) are displayegiirentheses. All of the estimations include the

explanatory variables appearing in Table 1.
(1) Taxpayers married to the same spouse in the earlétater years, and the spouse appears in

the employee files.
(2) The explanatory variables for the spouse were atlléfie estimation: the change in the net-

of-tax rate, the change in virtual income, and vgagehe earlier year.
(3) Weighted according to the wage in the earlier year.
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Table A-6 — Elasticity of Gross Annual Wages Relatk to Net-of-Tax Rate by Sector
(Positive Annual Gross Wages in the Earlier anctLaears)

All 2 Business Public
Sector Sectof
With 0.016 0.039** -0.030*
Non- virtual income (0.012 (0.015 (0.017
weighted | Without -0.011 0.004 -0.040 **
virtual income (0.01) (0.0149 (0.019
Weighted 0.066** 0.072%*+ -0.009
(0.013 (0.016 (0.018

Source Israel Tax Authority — employee-employer filesgr@ral Bureau of Statistics — Labor

Force Surveys and Population Registry; and analygéise authors.

* o kkx Significant at a level of 10 percent, 5gvcent, and 1 percent, respectively. The standard

deviations (clustered by taxpayer) are displayegiirentheses. All of the estimations include the

explanatory variables appearing in Table 1.

(1) The dummy variables for the deciles are based enmdige deciles of wage earners in the
business and public sectors together.

The results for the business sector are very sirdléhe results in Table 3 (the positive wage
columns), but are not identical to them, because déciles there are based only on the
business sector.

(2) In the estimations that include a dummy variabtetie public sector.

(3) The main branches included in the public sectocdeding to the uniform classification of
the economic branches, 1993): public administrafioti-79), education (80), health services
(85), welfare and nursing services (86), and “@ildommunity and social services (90-93).

(4) Weighted according to the wage in the earlier year.
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Table A-7 — Elasticity of Gross Annual Wages Relate to Net-of-Tax Rate in
the Outlying Areas, by Eligibility of the Community for a Tax Benefit*
(Positive Wages in the Earlier and Later Years, Méighted)

A. General Estimatios

Positive Wages

Over NIS 40,000

Entitled community the net-of-tax rate -0.094 -0.051

(0.060 (0.033
Number of observations 72,514 41,514
Adjusted R 0.210 0.119

B. Estimations with Interactions According to Qilieg’

Positive Wages | Over NIS 40,000
intile 1 0.105 0.033
Quintile (0.593 (0.049
-0.016 0.064
intile 2
. . Quintile (0.102 (0.069
[Entitled communityx
net-of-tax ratek Quintile 3 0178 0112
(0.114 (0.079)
-0.117 -0.200*
intile 4
Quintile (0.110 (0.099
-0.196 -0.159
intile 5
Quintile (0.128 (0.109
Number of observations 72,514 41,869
Adjusted R 0.210 0.119

Source Israel Tax Authority — employee-employer filegr@ral Bureau of Statistics — Labor Force

Surveys and Population Registry; and analysesdwtihors.

* ke Significant at a level of 10 percent, 5grcent, and 1 percent, respectively. The standard
deviations (clustered by taxpayer) are displayeg@drentheses. All of the estimations include the

explanatory variables appearing in Table 1, extmptirtual income.
(1) Outlying areas — northern and southern distridigilite community — its residents were entitled
to a tax benefit for at least one year during taeysperiod.
(2) All the estimations also include the following expatory variables: a dummy variable for an
entitled community and the wage quintdéhe net-of-tax rate.
(3) All the estimations also include the following exphtory variables: a dummy variable for an
entitled community, entitted communikythe wage quintile, and the wage quintil¢he net-of-

tax rate.
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Table A-8 — Elasticity of Gross Annual Wages Relate to the Net-of-Tax Rate,

by the Period of Time between the Earlier and LaterYears

A. One Year
Positive Over NIS 40,000
Wages All Excluding the
Five Top
Percentiles
With 0.027*** 0.057*** 0.060***
Non- virtual income (0.015) (0.008) (0.008)
weighted Without 0.005 0.043*** 0.037**
virtual income (0.014) (0.008) (0.008)
Weighted 0.010%** 0.039*** 0.036***
(0.015) (0.013) (0.009)
B. Two Years
Positive Over NIS 40,000
Wages All Excluding the
Five Upper
Percentiles
With 0.037** 0.067*** 0.069***
Non- virtual income (0.015) (0.008) (0.008)
weighted Without 0.022 0.056*** 0.044**
virtual income (0.014) (0.008) (0.008)
Weighted 0.041x** 0.073*** 0.059%**
(0.016) (0.013) (0.009)

Source Israel Tax Authority — employee-employer fileser@ral Bureau of Statistics — Labor
Force Surveys and Population Registry; and analygd¢ise authors.

* o kkx Significant at a level of 10 percent, 5gvcent, and 1 percent, respectively. The standard
deviations (clustered by taxpayer) are displayegiirentheses. All of the estimations include the
explanatory variables appearing in Table 1.

(1) Weighted according to the wage in the earlier year.
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Figure A-1 — Effective Marginal Income Tax RateSby Wage Decile, 2002 and 2010
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Source Israel Tax Authority, Central Bureau of Statistiand analyses by the authors.
(1) Applying to taxable income (at the ordinary taxesjt of taxpayers belonging to the study
population, not including wage earners in the topé thousandths.

The Upper Bound of the Wage Decil¢thousands of NIS, in current prices)

and its Value Relative to the Average Wagépercentages)

Year | Unit of Measure Wage Decile
1 2 3 4 5 6 7 8 9 Per-
centiles
91-95
Current 16.2 | 335 | 476 | 615 | 78.9 | 100.6| 129.7| 172.7| 246.3| 325.9
NIS Prices
2002 | (000) :
2010 prices| 18.7 | 38.8 | 55.1 | 71.1 | 90.9 | 116.4| 150.1| 199.8| 284.9| 377.0
Percentages 19.2 | 39.8 | 565 | 729 | 93.2 | 119.4| 129.7| 172.7| 246.3| 386.7
NIS (000) 226 | 440 | 59.9 | 76.1 | 95.1 | 120.2| 150.1| 199.8| 284.9| 373.9
2010 Percentages 228 | 444 | 605 | 769 | 96.1 | 121.4| 154.0| 204.9| 292.3| 377.8

Source Israel Tax Authority, Central Bureau of Statistiand analyses by the authors.
Taxpayers belonging to the study population. Dagsntlude wage earners in the three top thousandth
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Figure A-2 — National Insurance Institute Fees andHealth Tax Rates, 1998—-2016
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Source Israel Tax Authority, Central Bureau of Statistiand analyses by the authors.

(1) The rates applying to wage earners whose agedeaineen 18 and retirement age.
(2) Between July 2002 and June 2003, the ceiling oonrecsubject to National Insurance Institute fees
was canceled, and the diagram reflects this. Inuatug@008, the ceiling was raised to 10 times the

average wage.
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Figure A-3 — The Calculated Liability for National Insurance Institute Fee$
Applying to Wage Earners in Comparison with the Actial Liability 2, 1998-2010
(thousands of NIS in 2010 prices)
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Source Israel Tax Authority — employee-employer filesr@ral Bureau of Statistics — Labor Force

Surveys and Population Registry; and analyses dwgtithors.

(1) Including health tax.

(2) Taxpayers belonging to the study population. Eymint in the diagram represents one or more
taxpayers.
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Figure A-4 — The Minimum Wage' and the Income Tax Threshold, 1998—-2010
(NIS per year in constant 1998 prices)
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Source National Insurance Institute, Israel Tax AuthgriCentral Bureau of Statistics, and analyses by

the authors.

(1) The minimum wage for an employee (over 18) worKiurgtime.

(2) For a wage earner entitled to a minimum numberedit points — 2.25 (for residency and travel to
work). Taxpayers who lived in communities that Hféad from a tax credit, or who received a tax
credit for shift work, were not included in the @alation.
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Figure A-5 — The Share of Selected Quintiles in Ges Annual Reported Wage’s
1998-201(percentages)
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Source Israel Tax Authority — employee-employer fileagaanalyses by the authors.

(1) From all jobs held by the taxpayer. Taxpayers kgl to the study population (including
taxpayers in the top three thousandths).
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Figure A-6 — The Average Changein Real Wages as a Function of the Change in
the Net-of-Tax Raté: The Later Year Compared with the Earlier Year
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Source Israel Tax Authority, Central Bureau of Statistiand analyses by the authors.

(1) Every point in the diagram reflects the averagethefchange in the net-of-tax rate and the reakwdg
a group of taxpayers who were subject to the sdfaetiwe marginal income tax rate in the earliealye
and also an identical effective marginal income tate in the later year (separately for each egarlie
year); see, for example, the selected years inr&i@u The regression line is based on estimations
weighted according to the number of taxpayers ahemoup.

(2) Taxpayers belonging to the study population. Wericted the diagram to taxpayers whose effective
marginal income tax rates in the earlier and Igars were consistent with the statutory tax raed,
we excluded the wage earners found to be belowabth¢hreshold in the earlier year, or who lived in
communities that benefited from a tax credit, oowlceived a tax credit for shift work.
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