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The Effect of Legislated Tax Changes on Tax Revensién Israel

Adi Brender and Eran Politzer

Abstract

We estimate the extent to which tax revenues gelsare influenced by legislated tax
changes, using a database that includes all swsigek during the period 1991-2012.
We use the tax revenue forecasts, which are pegémthe Knesset each year alongside
the proposed changes in taxation, as a proxy #irtlormation possessed by policy
makers at the time tax policy changes were legdlé&fter verifying that these forecasts
are not manipulated). This makes it possible to@awee the endogeneity problem which
makes it difficult to identify the effect of legaked tax changes on tax revenue and
economic activity. We find that the effect of ldgied tax changes on actual tax revenue
is about 70 percent of the amount predicted byticstalculation based on multiplying
the tax revenues in the previous year by the chanthee tax rate. The offset is a result of
the effect of the tax change on economic actiwityich peaks in the second year
following the implementation of the tax change aedlines subsequently. This finding
implies that policy makers should be aware duriegquls of tax rate changes that the
effect of the changes on revenue stabilizes @itk only about two years after being
affected. The results disprove the claim that #iadli economy was located during the
sample period on the “wrong side” of the Laffern@iwhere reducing tax rates leads to
higher tax revenue.

We find that after a transition period of two yearshange in the corporate income tax
rate yields 90 percent of the revenue expecteddigtec prediction—a greater share than
that of revenue collected from a change in thegresincome tax (65 percent), or in
indirect taxes (53 percent).This order is in costtwgith the short term, where changes in
corporate income taxes have the lowest actualteffecevenues. We also find that
reducing personal income tax rates has a negdtexet en the average gross wage in the
economy. Thus net wages increase by about 65%ediehefit, and the employers' labor
costs decrease by the rest of the expected revessie
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1. Introduction

We examine the effect of changes in tax ratestax revenue in Israel, in an attempt to
answer the question facing policy makers: how &k revenues actually change as a
result of a change in tax rates? For instance,Hatextent, if any, will a tax reduction
lead to a decline in revenues, and to what extemany, will its positive effect on the
economy offset the initial change in tax revenueftHermore, will the potential
economic effects of a tax reduction, including gtienulation of economic activity and
the reduction in the incentives for tax evasion|asge enough (during the given period)
to result in an increase in tax revenue, as itasmed will occur on the “wrong side” of
the Laffer Curve? Or perhaps, even when the peseifects on economic activity are
taken into account, the reduction in tax rates seitluce tax revenue?

The estimation uses a comprehensive database isfaleg tax changes that were
implemented in Israel from 1991 until 2012. The mdata source is the annual reports
issued by the State Revenue Division, which pretemtproposed changes in taxation
that were included in the budget proposal thatgmted the year of the report, as well as
the changes that went into effect in the precediegrs. Each proposed change is
accompanied by an estimate of its effect on taemae. Up to 2012, the last year in our
sample, the estimation was based on a static adilen) i.e., multiplying the change in
the tax rate by the size of the relevant tax bBeginning in 2013, the estimations in the
budget also take into account the dynamic effe€t&xo changes on the tax base. The
availability of the static estimations makes it gibke to use them in this work as a
benchmark, which helps to identify the dynamic @Beof tax changes on revenue.

In addition, the reports include details of the ralletax revenue forecast, which is
included in the proposed budget alongside the megpdax changes. The availability of
tax revenue forecasts (without the effects of theppsed tax changes) allows us to
overcome the problem of endogeneity in estimating éffect of tax changes. The
endogeneity derives from the fact that changeaxatton not only affect tax revenue but
are also affected by it. For example, a declinunrevenue that is expected to continue
as the result of an economic crisis may lead pohekers to raise tax rates in an effort to
reduce the growing deficit (in the case of proaatllipolicy) or to reduce them as a fiscal
stimulus (a case of countercyclical policy). Thengitaneity implicit in the connection
between tax policy changes and tax revenues (@mc#&sted tax revenues) makes it
difficult to identify the effect of tax policy chaes on tax revenues (and similarly on
economic activity) and has been dealt with at lenigtthe tax multiplier literature. To
overcome this problem, Romer and Romer (2010) {h&fter: RR) use a narrative
method in order to identify “exogenous” tax changdes, those that are implemented for
ideological reasons or in order to deal with acclatead deficits, rather than as a response

! The examined changes include both changes inates for the general population and changes in tax
payment obligations for certain population groupsfar certain products (for instance, the creatgn
cancellation of exemptions). We use the terms “gkarin tax rates”, “changes in taxation”, “tax cpesi’

and “legislated tax changes”, interchangeablypfilivhich have an identical meaning: discrete charige
the tax laws, which change the tax liabilities o population.
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to trends in economic activity. On the assumptloat the identification of these changes
is accurate, they affect economic activity but ac¢ affected by it and therefore the
endogeneity problem is overcome. Blanchard andtf€2®902) (hereinafter: BP) used
the time elapsed between a change in economidtgicivd when policy makers become
aware of the change and respond with a tax changarder to identify structural tax
shocks using a SVAR model.

The availability of tax revenue forecasts—which prepared at the same time as tax
change proposals—makes it possible, in this paperexplicitly control for the
information possessed by decision makers at the tiat changes are planned. Thus, it is
possible to identify the effect of tax changes tas not dependent on expected tax
revenue (or on forecasted economic activity). Tlsaokthe control on revenue forecasts,
we can use all the tax changes that have been nmepked and not just those with an
"ideological” motivation—a classification that isgblematic from the outset in many
countries’ We show below that that there were no potentiakés in the revenue
forecasts that are correlated with legislated teanges. Furthermore, stability in Israel's
tax policy cyclical response (Strawczynski (201d4)50 makes it easier to identify the
effects of tax changes.

We estimate an error-correction model that showsirtegrative relationship between
tax revenues and the factors that influence thetmenlong run, including tax changes
and tax revenue forecasts. The other explanataightas include GDP and imports of
consumer goods - which are included in order t@actfor macroeconomic influences
that are characteristic of a small open economy susclsrael’s (particularly in view of
the high tax rate imposed on some imported consgoeds). In addition, we included
the average wage in the economy to account fodiffierent rates of taxation on capital
and labor and for the long-run connection betweages and tax rates.

The estimation results show that the simple aritioredfect of a legislated tax change
on tax revenue is not fully achieved. On averag@xancrease that went into effect in
the past raises tax revenue in the long run by atlgut 70 percent of the amount
predicted by a static calculation. The offsettiffg@, mainly through the effect of the tax
change on economic activity, is higher in the fivgd years following implementation of
the change: Actual collection in the first yeaa®out 60 percent of the change's expected
value (according to a simple static calculatiomg & declines to about one-third during
the second year.

This work corresponds with the issue of the taxtipligr, but it does not deal with it
directly. While the literature dealing with the rplier tries to examine the effect of tax
changes on GDP, we focus on an examination of haege on revenue itself. Some of
this effect is through the effect of the changeeaonomic activity, but the analytical
framework used here makes it difficult to isoldte effect through GDP directly from the
estimated equations. Nonetheless, to compare thdtsehat we obtained with the tax
multipliers obtained in the literature, we used Hmwn multipliers to calculate the

2 For instance, the political echelon may presentoanter-cyclical tax change as resulting from a
permanent structural change in the tax system t@tiedeological” reasons) in order to moderate Rilan
effects in the public’s response to the measusgethy increasing its effectiveness.

4



offsetting effect of a tax change on tax revenue tuts effect on GDP (according to the
multiplier).® The offsetting effect derived from RR’s basic taltiplier is -0.84
percentage points out of each percent of planneehtee at its peak, while that derived
from BP's estimation is between -0.21 and -0.3@& difsetting effect found in this study
(as stated, not only via GDP) is -0.72 at its pedhkich is closer to RR'’s results but still
lower. We emphasize again that this comparisonldhmeitreated with caution since our
offset coefficient is not directly comparable tcetlooefficient derived from the tax
multipliers.

Our analysis does not directly test whether taxngka affect the scale of tax evasion
or tax avoidance. Nonetheless, we found that inldhg run—once accounting for the
effect of domestic economic variables on tax reeenthe resulting tax revenue is
consistent with predictions derived from a stafitcalation. This finding tends to imply
that tax changes affect tax evasion and tax avoaamly to the extent that this effect is
reflected in the measurement of domestic economni@bles. Nevertheless, the testing of
each type of tax separately found evidence th#tershort run, tax changes are likely to
result in changes in behavior, which may be indieabf tax planning at the time the
change goes into effect.

The study also separately tested the effects ohgd® in corporate income tax,
personal income tax and indirect taxes on the spaeding tax revenue. The estimates
indicate differences in the revenue elasticitiesthtbetween tax types and between the
short and medium term. During the first year follogvthe implementation of the tax
change, an increase in personal income tax gesettagehighest revenue among all tax
types—76 percent of expected revenue—and indigecst generate a similar rate (74
percent). In contrast, an increase in corporatestaoes not have a significant effect on
revenue in the first year. After two years and melydhe order is reversed: A change in
corporate taxees generates the highest revenupef@@nt of expected revenue), while
personal income taxes generate 65 percent anegatdaxes 53 percent.

The differences in revenue rates between tax tgpdsover time are influenced by the
different effects each tax has on economic actatgt on the behavior of agents. The low
revenue from corporate income tax in the short may not only be the result of the
negative effect it has on economic activity, bwoathe result of tax planning that shifts
economic activity and tax payments between quarterd of timing differences in tax
collection. After two years, these effects subsidd the offset is fully accounted for by
the effect of the tax reduction on economic adtivithe results we obtained differ from
those of Mertens and Ravn (2013b) who found thahghks in corporate income tax have
only minor effect on the corresponding tax revendee to the large (and negative)
elasticity of the tax base with respect to changerporate tax rates. Our results show
large changes in behavior as a result of changesrporate tax rates too, but these are
limited to the first two years following a tax deese.

® For this purpose, we used the tax burden in Issadlassumed unit elasticity of tax revenue redativ
GDP (in accordance with previous empirical findngs
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The missing revenue from an increas@énsonal income taxrates beyond two years
after implementation is the result of the negag¥ect of the tax increase on economic
activity. This effect is partly offset by the pogé effect on real (gross) wages. Two years
after an increase in the personal income tax, amdegjuently, the component of the
wage that is not correlated with GDP increasestmutione-third of the size of the tax
increase (in a static calculation, as a sharetaf tevenue).The negative impact on GDP
resulting from the tax change which, for its pargates pressure for a decline in wages
offsets only part of this positive effect. In otheords, the burden of a tax increase on
individuals is also borne by employers, whose aifstabor (meaning gross wages)
increases by 54 percent of planned revenue frontakencrease. Similarly, due to a
decreasdn income tax—rteal (gross) wages decline, and eyaps thereby also benefit
from a decrease in the tax on their employees.

In the case oindirect taxes, we found that over time the effect that offsdiewt half
of expected revenue is entirely due to the efféthe tax change on economic activity,
primarily its effect on imports of consumer goodsich are tax-intensive.

The remainder of the paper is structured as folloBexction 2 briefly reviews the
literature on the effect of tax changes on econantwity and the estimation of the tax
multiplier. It also presents the methods for deplvith endogeneity and the multipliers
that were obtained in Israel and other countriegtiSn 3 presents the data used in this
study. Section 4 presents the analytical framewehich consists of a simple theoretical
model that demonstrates the problem of endogeireiggtimation and how forecasts of
tax revenue make it possible to overcome it. Sachicestimates a system of dynamic
equations for tax revenue as part of an error-coaoe model. Section 6 estimates the
basic model in order to measure the total effectagfchanges on tax revenue and on
economic activity. Section 7 tests the separatectffof changes in the personal income
tax, the corporate income tax and indirect taxexti8n 8 presents several robustness
tests and an examination of potential biases irbtltgets' tax revenue forecasts. Section
9 concludes.

2. The literature on the effect of legislated tax chages
a. Estimating the tax multiplier

The effect of tax changes on tax revenue is relatede tax multiplier—the effect of tax
changes on GDP. The estimates of the tax multiphehe literature have a relatively
broad range: According to some of them, a tax ameeof one percent of GDP will (at
the peak of its effect) lower GDP by less than @ercent. According to other
estimations, GDP will shrink by about 3 percenteTéstimates of the size of the
multiplier depend on the tax shocks being consitleitee method of estimation and the
estimation period.

BP use a Structural Vector Auto Regression (SVARMeh to identify structural tax
shocks and to estimate the response of economidtycd them. The identification of
structural tax shocks is made possible by usingteudg data and imposing short-run



restrictions on the order of the shocks’ effecte Thastrictions also include assumptions
regarding the size of the elasticity of taxes wébpect to economic activity, which is not
estimated as part of the model. BP find the taxtiplidr to be negative in the US and
that its absolute value ranges between 0.78 arfi* TBe peak of a tax change’s effect
(i.e., the high or low point in GDP) is reachedefito seven quarters after the change.
Mazar (2013) used a similar method to estimaters&®/AR models for Israel. He used
the Cholesky decomposition to identify structudabcks and distinguished between the
effect of direct and indirect taxes on GDP. Accoglio the results, the multiplier for
direct taxes is -0.98 at the peak, which is reactfanonths after the tax change goes
into effect. The average effect during the threargefollowing a tax change was
estimated at -0.26. With respect to indirect taxies,effect was estimated at -2.17 at its
peak, which was reached after two quarters, andvwbeage quarterly effect, over a three
years period, was estimated to be -0.61.

Mountford and Uhlig (2009) used economic theorynmpose sign restrictions on the
VAR response function and found that in the US rindtiplier for a tax change (that
leads to a deficit) is much larger in absolute eatian that obtained by BP and reaches
around -3 several years after the change.

An alternative method of identifying tax shockstthee not correlated with economic
activity is the narrative method used by RR. Thélized documents related to the
legislative process for approving tax changes en s following World War 1l (which
included, inter-alia, presidential speeches, gawemt economic reports and minutes of
Congressional sessions) in order to assess thevatioti for each tax change. Tax
changes that were ideologically motivated or resbftom a desire to reduce the deficit
were classified as exogenous since they are npbomess to current changes in economic
activity. These tax changes served as structuxastacks in estimating the reaction of
economic activity to the changes. In comparisoBRoand similar studies, RR found a
large effect of tax changes on GDP and arrivedratilliplier of -3.08 at the peak, which
occurred two and a half years after the changeafiasted.

Several studies have tried to explain the diffeesnbetween the tax multipliers
obtained in the various studies. Favero and Gia2842) claimed that the source of the
differences between the SVAR method used by BP thednarrative method is not
related to the character of the tax shock in the mmethods but rather to the model in
which these shocks were used. They included exagetax changes that were identified
using the narrative method in RR within a fiscal R Aystem similar to BP’s and treated
them as structural tax changes in this system.r&sgting multiplier was smaller than 1
in absolute value — similar to the one estimatedBfy¥ Mertens and Ravn (2013a)
reviewed additional studies and concluded thatldwe multipliers obtained in earlier
research essentially resulted from erroneous adsumspregarding the elasticity of tax
revenue with respect to economic activity, or frogmoring measurement errors in

* The difference between the two estimates refladtifference in assumptions regarding the trenthef
variables. Assuming a deterministic trend, a loestimate is obtained (0.78) and the trough is redch
earlier. When a stochastic trend is allowed fog tax multiplier is higher (1.32) and the low poist
reached later.



narrative tax shocks. They used exogenous shoeaksvidre identified using the narrative
method as a proxy for structural shocks in the SWAdtel. The multiplier they obtained
was relatively high: from around -2 when the chamgmt into effect, to a peak of -3
after 18 months.

Another study by Mertens and Ravn (2013b) diffeetatl between the effect of the
personal income tax and that of the corporate imcdax in the US. By including
“exogenous® tax changes within a fiscal SVAR system, they fbtinat a reduction in
the personal income tax by one percent of GDP asa® GDP by 2.5 percent after three
guarters (i.e., a multiplier of -2.5). Despite thasitive effect on economic activity, the
tax reduction still lowered total revenue from thersonal income tax. In contrast,
according to the VAR response functions, a reduaciiothe corporate income tax has
only a small effect on tax revenue, even after frears. This is due to the positive and
strong response of the tax base, which offsetsi¢lgative effect of the tax reduction on
tax revenue.

b. The effect of expected or future legislated tax cmges

Expected changes in tax rates may affect econoaticityg and total tax revenue even
before going into effect. For instance, expecteghdges may lead to attempts to avoid tax
by bringing forward or delaying purchases (suctbisging forward the purchase of a
home or durable goods prior to an increase in @utlitaxes), or properly timing revenue
flows (around changes in income tax, corporatedaxapital gains taxes).

Ignoring the effects of expected tax changes magy the estimate of the multiplier and
the effect of tax changes, particularly if thiseeff is felt a long time before the change
goes into effect. In their study, BP tested a wersf the SVAR model that allowed for
tax changes to have an effect during the quarier fir their going into effect. They did
not find any evidence that the expectations ofxacteange had a significant effect on
GDP. RR also tested whether the present valuetafduax changes has an effect on
GDP but did not find any strong evidence for theeaf of expectations. Mertens and
Ravn (2012) used RR’s exogenous tax shocks buttatdointo account the anticipation
horizon of each change, i.e., the time from thesipasof legislation until the legislation
went into effect. They found that an expected &duction of one percent of GDP leads
to a decline of 1.5 percent in GDP during the y&#&or to it going into effect and to an
eventual increase of 1.5 percent two years after ithplementation. Perotti (2012)
warned that one should differentiate between gdteld and unanticipatetiture
changes and also that one should allow tax chatagbave a different effect for each

® The study used the narrative method to eliminatibgenous tax shocks, according to the motivatfon o
the legislation. In addition, they omitted somedg&nous’ tax changes- those for which the timeseldp
between the time they were legislated and when wet into effect was greater than three monthgerAf
the data had been filtered in this manner, thebdatincluded 13 changes in the personal incomartdx
16 in the corporate income tax.



anticipation horizon. An estimation that took thgseposals into account found only
minimal evidence for the effect of future tax chesgn GDP.

c. Tax evasion and tax avoidance

Tax changes alter the costs and incentives fadidigiduals and companies and thus can
lead to changes in behavior. These may be refleotdte scope of tax evasion or in the
intensity of tax planning, with the goal of fullk@oiting tax exemptions and shifting
income to tax bases with lower tax rates. Suchisskéin occur over time (delaying or
pushing forward activity or reporting), between degntities or taxpayers (between
family members or from taxation as an individuatd®ation as a corporation), between
classifications of income and expenditure flows dmstween countries or geographic
regions (for example, use of tax havens or movinBeégions of National Priority). Such
shifting can affect the total tax revenue collecsd result of a tax change, even without
it affecting actual and/or measured activity.

Theoretically, the direction of the effect of taate changes on the scope of tax evasion
is uncertain. Allingham and Sandmo (1972) showed the direction depends on the
individual's risk aversion function while Yitzhaki974) showed that the structure of the
punishment for tax evasion also influences it. Eiogi studies have found conflicting
evidence for the effect of the marginal tax ratdlmestimated extent of tax evasion. For
a survey of this research and the attempts to asdithe extent of tax evasion and the
factors that affect it, see Slemrod and Yitzhaki02).

Several micro studies in Israel have found eviddocgax avoidance that is the result
of raising the marginal tax rate on high-incomeividuals. Ben Naim (2004) studied the
effect of changes in the marginal tax rate on iitligls in 2002—03 and found that they
had a significant effect on the reported incomenahagers and the self-employed. Ben
Naim hypothesized that this large effect resultednfthe provisional nature of some of
the tax changes that encouraged the shifting obrtep income between periods.
Romanov (2006) examined the same period and shtvaedhe increase in the marginal
tax rate on individuals, as a result of changethé& National Insurance ceiling in 2000
and 2002, was the motivation for salaried individua the highest percentile of income
to establish corporations; doing so allowed thenpdyg the lower marginal rates of the
corporate income tax and the tax on dividends. Hewethe ability to extend the
findings from very high-income individuals to theHavior of the general population is
unclear and therefore so are the macroeconomicdatins.

3. Data: Legislated tax changes in Israel 1991-2012
a. Sources

We use a Bank of Israel database of tax changesdinted by the central government
during the period 1991-2012. We updated the databsiag primarily the annual reports
of the State Revenue Division of the Ministry oh&nce. Missing data was obtained



from the following sources: the proposed budgetsg@mted to the Knesset, legislation
passed by the Knesset and explanations accompapsopgsed legislation, government
decisions and Bank of Israel reports. The annyabrteof the State Revenue Division
estimates the impact of legislative changes prapos¢he current budget on tax revenue
in each of the subsequent years. The estimateseddb@n a simple arithmetic calculation:
the change in the tax rate multiplied by the sikz¢he tax base. This static estimation
basically ignores the dynamic effects of tax change activity and through it on
revenue. Therefore, the estimation is used in shusly as a kind of benchmark that
makes it possible to identify the effect of tax mpas on revenue through their effect on
activity or on the volume of tax avoidance. Untd12—the last year in this study’s
sample— the proposed government budgets usedatie cdlculation of the effect of tax
changes to show the size of the proposed changes2013—-2014 budget was the first to
feature dynamic estimations of the effect of leggise changes on receipts—which also
related to the effect of tax changes on activity an the tax base.

Since this study uses quarterly data, we transfdrime annual revenue forecasts using
information on the exact date that the change wgalthto effect and the distribution of
income across quarters, such that the total areffesdt would be identical to the forecast
of the State Revenue Division. The database makeasssible to differentiate between
indirect taxes (or more accurately taxes colledigdhe Customs and VAT Division),
direct taxes (income and corporate taxes collebiedhe Income Tax Authority) and
fees. Details regarding all of the legislative dpes and their quarterly effects appear in
Appendix 1.

For each quarter, we aggregated the effects ofathehanges during that quarter (in
NIS and in fixed prices). Since the value deriviehf the tax change varies over time in
accordance with developments in the tax base, mmdder to estimate the effect of the
change long after it went into effect, we usedrtte of the tax change to the total tax
revenue’. We then calculated the accumulated amount of&lthanges from the start of
the sample, in percent of revenue. Similar caleuhat were carried out for the specific
taxes that we examine, according to the revenus &ach tax.

The annual tax revenue forecasts were also takemtine reports of the State Revenue
Division and from the proposed budgets presentéded<nesset. In a few cases (mainly
changes made during the year), we also used miofitbe Knesset Finance Committee
wherein Ministry of Finance forecasts were presgénfée used the annual forecast of tax
revenue without the effect of the proposed tax almemts. The forecasts we use start
from 1992, since 1991 was a shortened fiscal yesdinlg only 9 months.

The data for tax revenue were taken from the rgpofitthe State Revenue Division
and the Tax Authority and are adjusted for oneeoflier events. Details of these one-

® For the purpose of the calculation, we multiplied shekel value of the tax change in a quartgob;
and divided it by total tax revenue in the previcakendar year.

" One-off revenue was defined as income from pdsity large transactions of a one-time nature,
including the sale of Iscar in 2006 and the salepadvident funds by the banks following the
recommendations of the Bachar Committee. In additialjustments were made for outlier timing effects
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off income effects appear in Appendix 1. A listtbé variables used in the study appears
in Appendix 2.

b. Tax changes during the period 1991-2012

There were many tax changes during the sample oefibe database includes 218
unique tax changes, of which 83 were changes iingicictaxation, 66 in personal income
tax, 34 in corporate income tax and 35 in otheeditaxes (primarily related to the
capital market and real estate). The tax changdada 111 tax increases and 107 tax
reductions. Most of the changes in taxation (16thefm) went into effect during the first
quarter of the year while 34 were affected during third quarter. Of the 84 quarters in
the sample, there were legislated tax increaseagl@d, of which 13 involved amounts
exceeding NIS 100 million in a quarter (in 2012cps). There were legislative tax
reductions in 32 quarters, of which 25 involved amts exceeding NIS 100 million.
Figure 2 below shows the cumulative amount (in @etrof total tax revenue relative to
the beginning of 1991) of changes in each of tlecttegories examined in this study,
i.e., corporate income tax, personal income tad,iadirect taxes.

The period 1993-95 is characterized primarily by t@ductions, against the
background of the continuing program to open updbenomy to imports and reduce
personal and corporate income taxes. With theimigbe deficit at the end of 1995, the
trend reversed and indirect and personal incomesdti@s were increased. From the end of
the first quarter of 1997 until 2001 there wereyaalfew minor tax changes. In 2000, a
reform was carried out in the area of real esited following the recommendation of
the Rabinovich Committee; however, the resulting thanges (cancelation of the
property tax, raising the purchase tax and imposirgples tax) were largely revenue
neutral. Against the background of the rapid growmt2000, the government decided to
reduce purchase taxes and in 2001 the Negev Lawt iném effect, introducing an
income tax credit for residents of the Negeuv.

In 2002, as a result of the economic crisis andgtieaving deficit, there were a series
of tax increases, but from 2003, with the moderatd the recession, a trend of tax
reductions began that continued until the beginroh@009. Then, as a result of the
domestic and global recession and the sharp driggxirevenue, the government decided
on a series of increases in indirect taxes from-201@9, while continuing the path of
lowering direct taxes. This path was stopped ohth@end of 2011.

Following the recommendation of the Trajtenberg @Gutiee, and in order to deal
with the growing deficit, further tax hikes wereplamented during the second half of
2012, which continued beyond the sample perioie?013 and 2014 budgets.

It is evident that many of the tax changes in llsaae closely connected to the business
cycle and the budget deficit. A similar conclusiwas reached by Strawczynski (2014),
who found that the main reason for tax changestiael during the period 1980-2009

in tax collection due to work slowdowns by the eaygles of the Tax Authority in 2008. Tax revenue
outliers in terms of timing or magnitude as a reefitax changes were not adjusted for.
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was to respond to economic crises. He showed titigenous changes in indirect taxes,
according to RR’s definition, were pro-cyclical, Néhchanges in direct taxes were a-
cyclical.

Figure 1. Quarterly tax changes in the years 1991642, NIS millions (2012 prices)
1,500

1,000

500 -

S, HHHHW .l Hﬂn HHHHHHHH Lo

-500 |

-1,000 -

-1,500 -

-2,000 -

_21500 LANLIRL L L L L L L L L L L L L L L L L L L L L L BB

R s I e B R N I - BN B T I i e R T I S T N 2

S 3
AN AN IR AN NN RN SIS S SIS S S S SIS S S

12



Figure 2: Cumulative tax changes in the years 1994012 as a share of total tax revenfie
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4. The analytical framework

We begin by constructing a simple specificatiodescribe the effect of legislated tax changes on
tax revenue:

1) AT, = a*xAt, + AT = axAt. + o + b *AX; + &

whereAT; is the change in tax revenue in periodd, is the value of the tax changes that went
into effect in period t andT is the change in tax revenue adjusted for thecetié legislated
changes in that period. The change in tax revedjustad for legislated changes is dependent on
changes in the tax bases afidis the vector of macroeconomic variables thatcaffeose tax
basese, represents the shocks to tax revenue that amepeindent on macroeconomic variables.
The coefficient of tax changes—a—reflects the prtopo of revenue actually collected as a
result of the tax increase; 'a’ will equal 1 ifréhés full realization of the static estimate.

8 For each tax type, the Figure shows the cumulafianges as a percentage of total tax revenue.

® Assuming that the value of the tax changes in gmaiod constitutes a small proportion of total tax
revenue, the effect of the tax changes on tax revehrough their indirect influence on macroecoromi
variables will already be included in the comporientA X;.
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We assume, for the sake of simplicity, that thedlaanges in period t were legislated in period
t-1, since even if the changes were legislatedhiealier period, it was still possible to modifiy o
cancel them in t-1°

Tax changes are determined as follows:

(2) At = d* E1(ATY) + @y

If policy makers have decided to implement a taangfe, this may be in response to the
expectations in t-1 of a change in tax revenue (adjusted for a change in legislation), i.e.,
E._1(AT!{). Following Equation (1), these expectations arpeddent on forecasts (which are
presented in period t-1) of changes in macroeconeariables in period t.

According to this specification, the effect of clges in expected tax revenue (and in economic
activity) on tax changes remains fixed from oneqakto the next. It is possible that the direction
of the effect of forecasts for tax revenue (anchecaic activity) on tax changes (i.e., the sign of
d), would change from one period to the next duthéochanging preferences of policy makers,
regarding the degree of pro-cyclicality or counteyclicality of tax policy. However,
Strawczynski (2014) showed that in Israel the de@fepro- or counter- cyclicality of tax policy
varies between direct (acyclical) taxes and indi(poo-cyclical) taxes, but remains stable over
time. In Strawczynski's study, the extent of cyality by tax type remained stable both in
assessing the tax changes in 1998-2011 and fomgedosample starting in 1970. This
characteristic of tax policy in Israel makes itiengo identify the effect of tax changes on
revenue, and reduces the concern of endogeneigsingrifrom changes in policymakers’
reasoning, which change tieanner of tax policy’s response to fluctuations in adgivand in
revenue.

Tax changes can also be the result of the shgck, which is not dependent on expected tax
revenue (and is the result of, for example, anlagcal choice made by policy makers). Such
tax changes are the exogenous changes identifiddRysing the narrative method.

Combining the equations for tax revenue and taxghs and assuming that the forecast of tax
revenue is formulated rationally according to thedel (as described in Equation 1) yields the
following equation:

B Ti=@Q+axd)*a+ b*xAX;+[a*xd*xb*E;_1(AX;) +a*we_q] + &

Equation (3) illustrates the risk that the estimatiof Equation (1) will lead to a biased
estimate of the effect of tax changes on tax regeiiuihe variables that are monitored by policy
makers cannot be controlled for, then some varsabiethe vectoX, will be included in the
residual. That will lead to correlation between the changes and the residual, thus resulting in
endogeneity.

RR deal with the problem of endogeneity by omittamy tax changes that are not exogenous.
In other words, according to our notation, theyyanklude tax changes for which d=0 and are

9 In formulating the basic model, we essentially ogn the differences between anticipated and
unanticipated tax changes. Later on, we test tleetedf expected changes but only for a one-quatiead
horizon.

14



therefore only the result ab shocks, which are not dependent on macroeconoonecdsts
during the legislation period. RR explained that thoice to use the narrative method to identify
exogenous changes was also based on the lack of ét@&casts that accompany the tax
change¥:

... it is impossible to proxy for all the informati@bout the future output movements that
policymakers may have had. The kind of numerigakfists of what policymakers thought would
happen to output in the absence of tax changesabald be ideal for this exercise, are generally
not available even for recent tax changes.

We deal with the problem of endogeneity by exglicitsing the quantitative forecasts of tax
revenue that are presented by the Ministry of Féraim the proposed budgets, alongside the
proposed tax changes. The forecasts are basec dardtasted changes in the macroeconomic
variables (primarily growth in GDP) and allow caniting for the information possessed by
policy makers at the time the tax change was le@dl They do not reflect the effect of proposed
tax changes on economic activity or on tax reveitsedf. Essentially, we explicitly include
E;_1(ATY) in the regression and in this way deal with theetation described above between the
tax changes and the residual, and thus deal withidbulting endogeneity. The inclusion of the
forecasts allows us to use all of the tax changgdeimented during the sample period; not only
the exogenous ones.

It might be claimed that the forecasts publishedthy Ministry of Finance as part of the
proposed budget do not always reflect the actuactst being considered by policy makers.
According to this claim, the forecasts appearinghie proposed budget (which are used in the
estimation here) may be subject to political malsifpon. For example, they may be used as a
tool to persuade policy makers that additional ¢hanges are needed. If that is indeed the
situation, then the forecasts used in the estimatidl not deal with the problem of endogeneity.
We discuss this claim in Section 8 and show that dbncern of intentional manipulation is
unfounded. Specifically, in a model estimated tplax the forecast errors we did not find a
significant effect for expected tax changes in fbkowing year on forecast errors in the
projection made in the current year.

In the following section, we estimate a systemafations based on Equation (1) above.

5. Direct effects of tax changes on tax revenue — coalling for economic activity
The changes in the behavior of individuals and aaons following changes in tax rates affect

economic activity and therefore also tax basesaxdevenue. Furthermore, tax changes can also
affect tax revenue by changing the incentive fare@asion or tax avoidance. In this section, we

' In RR's model, the effect of changes in econortiviéy (and other shocks) on tax changes can vary
from one period to the next, i.e. 'd" in our natatis din theirs. Therefore, in their model the effect of
economic activity on tax changes is also a caussndbgeneity, in addition to the inability to catfor
information possessed by policy makers. In theesurmodel, and following the characteristics of tax
policy in Israel found by Strawczynski (2014), #féect of changes in economic activity on tax cremig
fixed and therefore is not a cause of endogeneitiié presented equation.
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try to determine whether tax changes affect taemeae also through channels that are not related
to their effect on economic activity. This may rés$a a reaction of tax revenue to a tax change
that is significantly different from the earlieréxast of the tax change’s effect (as derived faom
static calculation). Excess effects of tax changay be an indication of their effect on the scope
of tax evasion and tax avoidance.

To examine this issue, we estimate a dynamic sysfeequations that is based on the Bank of
Israel’s real tax model (Brender, 2001). It wass&td in Brender and Navon (2010) and since
then has been used by the Bank, with minor modifing, to forecast tax revenue. The basic
model includes a dynamic system of equations baseah error-correction model for the log of
guarterly tax revenue. The explanatory variableth@long run equation are the levels of GDP,
wages and imports of consumer goods. The short-soation for the log of the quarterly
change in tax revenue includes as explanatory blasachanges in GDP, imports of consumer
goods, the average wage in the economy, the skeket of foreign currency credit and stock
prices, sales of new homes and the sale of Istapipanies to foreign investors through mergers
and acquisitions.

We added the tax changes in each quarter to thk 8alsrael tax model as an explanatory
variable. The inclusion of tax changes alongside ébhonomic activity variables will make it
possible to test whether tax changes have additédferts on tax revenue beyond their effect on
measured economic activity. If such effects doenist, we expect that the tax change coefficient
will be equal to one, and if they do exist, theftioient will be less than 1.

a. Specification

The effect of tax changes on tax revenue was egtinssing a dynamic system of two equations
within the framework of an error-correction modehe system includes a long-run equation for
the relationship between tax revenue and totasleigid tax changes up to that p&iiin percent

of total tax revenue) and a differences equatiotetd the relationship between the quarterly
change in tax revenue and the quarterly changexatibn (again in percent of tax revenue). The
estimation results are presented in Tables 1 drald®v.

Each equation includes an interaction between dRechanges and a dummy variable for a
break period starting in 1997:Q2 and ending in 2Q@1 This period, as mentioned in Section 2,
was characterized by only a small number of mirgislated tax changes. At the same time,
there were large fluctuations in total tax revenuesulting from external outlier events (such as
the Asian crisis in 1998 and the high tech bubblg its aftermath in 2000-01). In contrast to the
rest of the sample period, the coefficients ofdkged tax changes during this break period are
either very low or very high and for the most @ not significant and have very large standard

2 The long-run equations (in which the variables e@ppin terms of levels) could have included the
taxationlevel (meaning the statutory tax rates) as an explayatmable, rather than the amount of the tax
changes from the beginning of the sample. Howdiret, it is the effect of the tax changes thathis focus

of this study, and they are therefore explicitlglided as a variable in the equation. Second,awel lof
taxation today is the sum of the initial tax leyat the beginning of the sample) and tax changes fiér.
These two components are included in the spedificatvhere the initial tax level is reflected ineth
regression's constant term.
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deviations. This is true both in the versions thetiude all legislated tax changes and the
regressions that test the effect of legislateccteanges on tax revenue separately for each type of
tax. The inclusion of an interaction variable i ttegression enables the differentiation of the
period 1997:Q2 to 2001:Q4 and allows us to focusthmn effect of tax changes during two
periods in which the effect of the tax changes ésewniform, i.e., 1992 to 1997:Q1 and 2002 to
2012. The analysis that follows focuses on these geriods. As a test of robustness, we also
estimated the model for the period 2002-12 (setd®ec) and found the results to be similar.

All the equations include quarterly dummy variabkesaccount for seasonality, and a dummy
variable that takes the value of one for the quagtarting from 2002:Q1. The coefficient of the
latter variable was found to be negative and sicgnift which indicates a downward shift in tax
revenue starting from 2002.

In estimating the two versions of the long-run diqum we used data on world trade. Although
world trade does not constitute a tax base and moedirectly influence tax revenue, it is one of
the external variables that affect economic agtiuit Israel, which is a small open economy.
World trade will be used here as a proxy for exdemfluences and will appear in two forms: In
the first version of the long-run equation, wortdde is used (with two lags), along with the
number of incoming tourists, as instrumental vdealfor GDP and the equation is estimated
using 2SLS. Since the effect of Israeli tax reveaneworld trade is negligible and world trade
affects tax revenue through its effect on GDP, thétsimation method minimizes possible
endogeneity resulting from the simultaneity betwé&ddP and tax revenue. The effect of tax
revenue on incoming tourism is also negligible #rid makes it possible to control for changes
in Israel's security situation, as has been dongrévious studies on the Israeli economy. In the
second version of the long-run equation, we includeld trade and the number of tourists as
explanatory variables, alongside GDP and other loecroeconomic variables (i.e., wages and
imports of consumer goods).

In the following sections, we estimate the long-raguations in which all the local
macroeconomic variables are omitted, though wedédavhe index of world trade and tourism.
The inclusion of these exogenous variables will endkpossible to more precisely identify the
effect of tax changes on tax revenue and on domestbnomic activity. In addition, their
inclusion helps preserving the cointegrative relaghip in the equations from which the local
macroeconomic variables are omitted.

Many of the variables included in the long-run dguraare 1(1) and are non-stationary (see
Appendix 2); however, in all the estimated regmssj the Engle-Granger test rejects the
hypothesis that there is no cointegrative relatbmiween the variables. For the regression
estimated using 2SLS, an ADF test of the residejakts the existence of a unit root. Apart from
that regression, all of the long-run equationshia study are estimated using Static OLS (i.e.,
Dynamic OLS without leads and lags). In this methibet standard deviations are calculated
using the Newey-West method, which corrects fooeartrelation and heteroskedasticity.

b. Estimation

We first estimate the long-run equation (Table Ib).the first version, the only domestic
macroeconomic variable included in the equatiahéslog of GDP, and we used the log of world
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trade (with two lags) and the log of the numbetoofrists as instrumental variables for GBin

a 2SLS equation. The results show that when tagmay forecasts are controlled for, a tax
change that is expected (in a static calculationjaise tax revenue by one percent actually
increases it by 1.05 percent (Table“IJhe elasticity of tax revenue with respect to GBBnly
slightly greater than unitary (1.03), which is damito the result obtained from the long-run
equations in Brender (2001) and Brender and Na20&(). In the second version of the long-run
equation, in addition to GDP, we added the loghef index of world trade and the log of the
number of tourists, to the explanatory variables, veell as two domestic macroeconomic
variables—imports of consumer goods and the avegeugs wage in the econoriyAccording

to the estimate, a tax change made at any timédnpast, which was meant to increase tax
revenue by one percent indeed increases tax retedag by one percent. In other words, when
macroeconomic variables are controlled for, taxngea appear to have no additional effect on
tax revenue.

The estimated coefficient of the log of GDP (witlag of one quarter) is 0.4, which is very
low relative to the expected unitary elasticity.vitwer, in this version the coefficient of GDP is
an estimate of the “domestic component” effect 8Gon tax revenue, while the coefficient of
the log of the world trade index (i.e., 0.36) isestimate of the effect of that part of GDP (and
economic activity in general) determined by develepts abroadf The coefficient of imports of
consumer goods (the residual of imports that isaootelated with GDP) was estimated to be
0.39, which is similar to the estimated coefficianthe long-run equation in Brender (2001) and
in the Bank of Israel tax model. The residual o #wverage wage, which we added to the
equation to account for the long-run relation betwéax revenue and wages, positively affects
tax revenue, such that an increase of one penseheiaverage wage leads to an increase of 0.63
percent in tax revenue.

The second equation in the dynamic systemd#farences equationin which the dependent
variable is the change in tax revenue during threeatl quarter relative to the previous quarter
(Table 2). The residual from the long-run equatfthre second version) is included here as an
explanatory variable and its coefficient is -0.8nfirming the existence of an error-correction
type relationship, and indicating that deviatiomsnf the long-run relationship between tax
revenue and the macroeconomic variables are laogehgcted within two quarters.

13 We used the log of the number of tourists in @i@e quarter and the log of world trade with a lagre
quarter and with a lag of two quarters. These umséntal variables explain a significant portiontioé
volatility in GDP. (In the first stage equation,which GDP was the dependent variable and the facet
instrumental variables were the explanatory vaespbin adjusted?Rf 0.98 was obtained.)

14 Wald tests did not reject the hypothesis thattefficients of tax changes and GDP are equal é on

15 Changes in wages and imports of consumer goodsoarelated with changes in GDP growth. In order
to identify the effect of these variables, beyohd effect of GDP, we replaced them with the redidua
obtained from a regression of wages/imports on GDR a constant. A similar method was used in
Brender (2001) to estimate the full elasticity ak trevenue with respect to GDP, when the model also
includes wages and imports of consumer goods.

16 When estimating the version of Equation (2) inatthivorld trade and number of tourists are omitged,
coefficient of 0.85 was obtained for GDP and a Wakt was unable to reject the hypothesis thatégual

to one.
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Table 1: The long-run equation linking tax rate changes to tax revenue

) @)
Long-run Long-run
equation equation (SOLS)
Dependent Variable Log of tax revenue (2SLS)
Sum of tax changes until the present 1.049 0.996
(3.26)*** (4.76)***
Log of index of world trade 0.357
(3.28)***
Log of number of tourists 0.059
(2.29)**
Log of GDP (lag of one quarter) 1.033 0.401
(5.37)*** (2.98)***
Residual of imports of consumer goods 0.391
(457)***
Residual of average wage 0.629
(3.26)***
Log of forecast of tax revenue 0.129 -0.009
(0.98) (-0.10)
Adjusted R-squared 0.907 0.967
Durbin-Watson statistic 0.932 1.587
Residual ADF test statistic ***.4.69
Engle-Granger tau-statistic *xx7.17

* t-statistics appear in parentheses. The regressictude a constant term, quarterly dummy varialbied
dummy variables for 2002 and onward. An interactietween tax changes and a dummy variable for the
period 1997:Q1 to 2001:Q4 was also included.indicates significance at the 10% level; **ndicates
significance at the 5% level; *** - indicates sifjnance at the 1% level.

According to the estimation results, a tax increthsg is meant to raise tax revenue by one
percent and goes into effect during the currenttquavill add only 0.77 percentage points to the
change in tax revenue (when macroeconomic variaskesontrolled for). This estimate indicates
that a tax change is only partially manifestedeivenue during the first quarter it goes into effect
This may be due to the timing in which a tax chagges into effect during the quarter or due to
possible shifting of economic activity or tax payrt®enear that time. In any case, as noted above,
the remaining gap from the long-term relationshi dosed quickly. Almost all of the
macroeconomic variables included in the equatiahdtatistically significant coefficients (except
for bank credit in foreign currency which, thougtt significant, had the expected negative sign).
The change in the world trade index, growth in GEH& increase in the average wage and
imports of consumer goods, as well as the reakas® in the Tel Aviv Stock Exchange index, all
have a positive effect on the change in tax revenue
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Table 2: The results of the first differences equabn: the short-run link between legislated
tax changes and tax revenue

Differences
Differences equation with a
Dependent Variable: Quarterly change in the log of tax revenue  equation lead
Tax changes during the current quarter 0.767 0.708
(2.44)** (2.28)**
Tax changes in the next quarter 0.522
(2.78)*
Residual of the long-run equation -0.779 -0.768
(-6.11)** (-6.07)x**
Quarterly change in the world trade index 0.459 79.4
(2.51)* (2.65)**
Growth of GDP in the previous quarter 1.055 1.037
(5.41)*** (5.42)***
Growth of GDP two quarters ago 0.241 0.247
(1.35) (1.40)
Change in the component of the average wage notlated with 0.417 0.382
GDP (2.43)** (2.23)**
Change in the component of imports not correlatéd @DP 0.341 0.336
(5.89)*** (5.83)***
Change in the log of TASE index * dummy since 2004 0.120 0.110
(2.40)** (2.23)**
Change in log of foreign currency credit in theioes quarter -0.074 -0.088
(-1.11) (-1.32)
Change in the log of the number of tourists 0.066 .066
(2.28)** (2.27)**
Adjusted R-squared 0.938 0.942
Durbin-Watson statistic 2.195 2.247

Lt-statistics appear in parentheses. The regressimiude a constant, quarterly seasonality vaemlaind
interactions of tax changes with the structurabkneeriod.* - indicates significance at the 10% level; ** -
significance at the 5% level; *** - significancethe 1% level.

In the second version of the differences equatialso included tax changes with a lead of
one quarter. In many cases, tax changes are knbaut at least one quarter before they come
into effect, since they are included in the budgeiposal discussed by the government in the
middle of the preceding year, and the legislatik@cess is conducted in the final quarter of that
preceding year. Tax changes that are expectedne @ato effect in the following quarter may
cause a shift in activity to and from the currentider and thus may affect tax revenue even
before they go into effect. As mentioned in Secfqihere is no consensus in the literature with
regard to the effect of tax change expectatione@momic activity (and tax revenue). Here we
are only examining the one-quarter-ahead expentgtighile ignoring the exact period that has
passed since the legislation was completed antithatthanges go into effect.

According to the results, a tax change that is etguk(using a static calculation) to raise tax
revenue in the following quarter by one percent vdise tax revenue already in the current
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guarter by 0.5 percent. With that, the inclusiornhig variable in the equation does not materially
affect the value of the other coefficients.

6. The full effect of legislated tax changes on tax venue and on economic activity

This section tests the dynamic effect of legislaed changes on tax revenue and attempts to
estimate the actual amount that will be collectedaaesult of a tax change, both at the time it
goes into effect and subsequently. A tax revenuectst based only on a static calculation
(multiplying the change in the tax rate by the eantrtax base) does not take into account the
dynamic effect of a tax change on economic activatyd in turn on the size of the tax base and
total tax revenue. This indirect effect is compdis®t just of the effect of the tax change on GDP
(as estimated in the “tax multiplier”), but also the effect of variables such as the import of
consumer goods (which are tax intensive) and waagesiell as by the possible effect on the shift
of demand and activity between tax bases. Instéadmicitly estimating the tax multiplier, we
directly evaluate the total effect of a tax changeax revenue.

In this section, unlike the previous one, we défdfate in the long-run equation between three
periods: the previous year, the year before thdtainthe changes introduced two or more years
agol’ In the first stage, we estimate the equation without any domesticnecoc activity
variables, where the presence of variables thatnaependent of local taxation, i.e., the world
trade index and number of tourists, serves as #&aofor shocks that are not the result of
domestic economic activity. The estimated coeffitigf legislated tax changes reflects the actual
effect of tax changes on tax revenue, which isstira of the direct effect on tax revenue based on
a static calculation (a positive effect) and thdinect effect on tax revenue through the effect of
taxation changes on macroeconomic variables (wivielyenerally expect to be negative). In the
second stagedomestic economic activity variables (GDP, impart consumer goods and the
average wage) are added to the equation and weatstihe coefficient of tax changes while
controlling for all macroeconomic variables. If thegislative tax changes have no additional
effect beyond that on economic activity, then wpest that the coefficients of tax changes will
be equal to one. The bias created in the coeffigiehtax changes when local economic activity
variables are left out serves as an estimate dhtlieect effect of tax changes on tax revenue via
domestic economic activity. However, this estimsit®uld be treated with caution since it is
obtained from the difference between coefficiemtstwo different regressions and it is not
possible to explicitly test hypotheses on it. Thtineated coefficients in the two stages are
presented in Table 3.

Estimating the effect of taxation changes, whiléting economic activity variables, indicates
that a tax change predicted (statically) to inceeax revenue by one percent will increase it by
only about 60 percent of that amount during thst fpear after it goes into effect. In the second
year, tax revenue collection reaches a low poirdkmfut 30 percent (and this proportion is not
statistically significantly different from zero).fier two years, tax revenue rebounds and in the
long run the tax change yields about 70 percethef®tatic calculation's prediction. When local
macroeconomic variables are controlled for, thecteenge coefficients in each of the periods are

" Due to the lags, this version was estimated sgunly from 1993:Q1.
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close to one and there is no significant excesscefbn tax revenue. In the long run, the
coefficient of tax revenue increases even more thhat is expected according to a static
calculation (1.27), but the excess effect (abovasipot statistically significant. This finding
implies that there is no evidence for a negatifectf a tax rate increase on tax revenue beyond
its effect on macroeconomic variables.

Table 3: The effect on tax revenue of tax changetaggered by the time they went into effect

(1) 2)
Excluding Including all
domestic domestic
Dependent Variable Log of total tax revenue economic economic
1993 :Q1-2012 :Q4 variables variables
Tax changes within the last year 0.636 1.067
(2.78)* (3.79)***
Tax changes during the year before last 0.317 1.139
(0.82) (3.24)***
Tax changes implemented more than two years ago Q& 1.270
(2.06)** (3.48)***
Log of the index of world trade 0.654 0.372
(5.63)*** (3.27)***
Log of the number of tourists 0.013 0.048
(0.39) (1.69)*
Component of tax revenue forecast not dependeteon 0.061 -0.067
changes in the previous yeHrs (0.46) (-0.65)
Log of GDP 0.513
(2.69)***
Component of imports not correlated with GDP 0.387
(4.41)**
Component of the average wage not correlated widR G 0.646
(2.49)**
Adjusted R-squared 0.951 0.966
Durbin-Watson statistic 1.521 1.623
Engle-Granger tau-statistic **.6.95 *rx.7.31

* t-statistics appear in parentheses. The regressiolusle a constant, quarterly seasonality variahled a
dummy variable for 2002 and onward. For each tangke variable, an interaction was included between
the tax changes and a dummy variable for the per88¥:Q1 to 2001:Q4. * - indicates significancetet
10% level; ** - significance at the 5% level; ***significance at the 1% level.

18 The forecast of tax revenue in the following ysabased on an estimate of tax revenue in the murre
year—an estimate that is dynamically affected bydaanges in previous years. Therefore, includivg t
full forecast in the equation may bias the tax deacoefficients included in it. As such, we incddonly

the forecast component that is not dependent oohtarges in previous years. In other words, weuded

the residual of the equation in which the log & thx forecast is the dependent variable and targgs in
the previous (calendar year) and the changes upvaoyears previous are the explanatory variables,
alongside a constant.
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Table 4 presents the calculated indirect effectdagf changes on tax revenue (i.e., the
difference between the taxation coefficients) W@ tdomestic economic activity variabfés.
During the first year following the tax increadae hegative effect on domestic economic activity
offsets 0.4 percentage points from each one pei@stimated) increase in tax revenue. The
indirect effect reaches a peak in the second yiéar the tax change goes into effect, and offsets
0.72 percentage point of tax revenue collectiothai point. For tax changes that went into effect
two or more years earlier, the negative effect conemic activity weakens and in the long run
the offsetting effect of economic activity on teewenue totals 0.43 percentage point of each
percent of tax revenue collection.

The dynamic effect of tax changes on economic igtiwhereby the effect increases in
strength over a two-year period and then declinas,also been found in other studies. RR found
that in the US the effect of an exogenous tax ckamgGDP reaches a peak after 10 quarters and
declines subsequently. A similar result for the Wks obtained by Cloyne (2013). Mazar (2013)
found a similar short-run effect for changes iredirtaxes in Israel, and estimated the peak of
their influence to occur after 18 montfis.

Table 4: Indirect effect of tax changes (difference between the tax change coefficients)
The effect on tax revenue
via all the domestic

economic variables The effect on tax revenue
Indirect effect of a tax increase that i (percent of estimated tax | via all domestic economic
intended to raise tax revenue by onel revenue taking activity | variables, vis-a-vis a static

percent variables into account) forecast (Coefficient=1)
Tax increase during the last year -0.40 -0.36

Tax increase during the year before

last -0.72 -0.68

Tax increases more than two years

ago -0.43 -0.27

We focus on the effect of tax changes on totalréasenue collection and do not attempt to
estimate the tax multiplier directly, since we as@amining the effect of the change not only on
GDP but also via other macroeconomic variablesti(paarly imports and wages). Nonetheless,
in order to understand the magnitude of the resules estimated the implications of the tax
multipliers in the literature for tax revenue, givehe characteristics of the tax system in Isthel.

9 The tax change coefficients reflect the effectaof changes according to the average compositigaxof
changes during the sample period. A different casitjmm of tax changes may yield different resultsthe
following sections, we examine the effect of eagletof tax separately.

20 An example of the dynamic effect of tax changes teached a peak and then subsided can be seen in
the green taxation reform on vehicles that came éfiect in Israel in 2009. The reform, which raitaxes

on polluting vehicles and reduced them on enviramtally friendly vehicles led to a change in behavio
that, at first, was characterized by a limited tshifdemand to other vehicles, then led to stagnasind
moderation in activity in the market in expectatfon the arrival of new and more efficient lesslptihg
vehicles, and then led to increased purchasesaidiv vehicles that were entitled to tax benefitpart of
the reform. For more information on the reforne 8ox 6.1 in the Bank of Israel Annual Report fod.2.
ZWe used the tax burden in order to calculate, im$eof percent of tax revenue collection, the siza

tax change of one percent of GDP. For a tax to @G&® of 27.2 percent (the average ratio during the
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According to RR, the offsetting effect of a tax oba on tax revenue through the effect on GDP
is -0.84 (of each percent of revenue) at its péakording to BP it ranges from -0.21 to -0.36.
One can derive from Mazar (2013) that the maximufeetting effect is -0.23 following an
increase of one percent in direct taxes and -MBdwiing an increase of one percent in indirect
taxes. The offsetting effect we obtained is, astimead, -0.72 at the peak and therefore our
result is closer to that obtained by RR, thouglisisomewhat lower (we reiterate that, the
offsetting effect that we obtained takes into actaither offsetting effects).

7. The effect of changes in the personal income tahd corporate income tax and indirect
taxes on tax revenue

Up to this point, we have examined the effect afdhanges without relating to the composition
of the change, even though the various types @fstaay have different effects on tax revenue,
both with respect to the size of the effect andiftsng and with respect to the channels through
which it works. The importance of differentiatingttveen the various types of taxes is clear from
the literature. Mazar (2013) found large differende the effect on GDP between indirect and
direct taxes. Mertens and Raven (2013) found diffees in the dynamic effect between the
personal income tax (including Social Security pagits) and the corporate income tax.

In this section, we estimate three error-correctimodels for the income tax on salaries, the
corporate income tax and indirect taxeor each type of tax, we recalculate the tax chang
relative to tax revenue from that type of tax im tprevious calendar year. Each estimation
includes the forecast of revenue from that tax,ciiieflects the relevant information available to
policy makers when the tax change was legisl&ted.

a. The personal income tax (on salaries)

We estimate an error-correction model for tax reefrom the personal income tax. First, a
long-run equation was estimated for the relatignélgtween tax revenue and tax changes using
three versions (Table 5). The estimation of theatqo without domestic economic activity
variables (version 1) shows that a tax change widcimtended to raise tax revenue by one
percent in fact raises it by 0.76 percent durirg fitst year, by 0.36 percent in the second year
(this coefficient is not statistically significarsend by 0.65 percent in the long run (after two or

sample period) the change amounts to 3.68 percemaxorevenue collection. We assumed that the
elasticity of tax revenue collection relative to B unitary (according to the coefficients of theg-run
equation above) and used it to calculate the offett of a change in GDP on total tax revenueisT fior
example, RR’s tax multiplier of -3.08 implies tlatax increase of 3.68 percent of tax revenue leads
offset of 3.08 percent of tax revenue through fiftsat on GDP. Therefore, a tax increase of oneqyerof

tax revenue will lead to an offset of -0.84 peragfithe additional revenue.

22 |n order to preserve comparability with the prexicection, we estimate the models from 1993 t@ 201
and controlled for the period between 1997:Q1 0QIL20Q4.

% The budget includes a forecast of total revenoenfthe personal income tax (on salaries) and the
corporate income tax combined. We used this fotdoagrder to calculate the residual (of the logthod
forecast) that is not dependent on income tax dasmang previous years, and the residual that is not
dependent on corporate tax changes in previous.year
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more years). Even when domestic economic activatyables are controlled for (version 2), it is
clear that in the short run an increase in thermetax on salaries yields only about 80 percent of
the expected amount of tax revenue (according stafic calculation). This rate may be an
indication of shifting and changes in behaviort #r@ the result of the tax charfyéonetheless,
these offsetting effects are not statistically gigant and they tend to disappear within two years
Thus, when controlling for the effect on economitivaty, tax changes that have been in effect
for two years or longer affect tax revenue accaydothe static calculation (i.e., the coefficient
almost equal to 1).

Among the macroeconomic variables included in ggrassion, we see, as expected, that the
effect of the average wage on revenues from thgopat income tax (i.e., 1.6) is significantly
larger than its effect on total tax revenue. Initold, the effect of GDP on tax revenue is
somewhat larger than unitary (1.33). These findiags consistent with the findings in other
countries, which reflect the progressivity of per@dncome tax brackets.

The difference between the coefficients indicalbes the effect of tax changes on tax revenue,
through their effect on the domestic economic #gtivariables, is only marginal in the first year
but increases in size subsequently. An increaskerpersonal income tax that is meant to raise
tax revenue by one percent has a negative effeetonomic activity and in the long run, offsets
about 0.4 percent of the expected tax revenuedreréaccording to a static calculation).

The effect of a PIT increase on the average waggagiates through two channels:

1. The tax increase lowers GDP growth, and thus esltlte growth of the average wage in
the economy. To estimate the effect through thenokl we found, first, the elasticity of
the average wage to GDP when controlling for PIangfes (0.47}; and second, we
estimated the elasticity of GDP to PIT changes iwitiur equations framewo?k Using
both elasticities we find that a PIT increase tisameant to raise PIT revenue by one
percent, reduces the average wage by 0.27 percent.

2. The incidence of the PIT falls ultimately on bothmoyees and employers. A tax change
in the PIT leads to an adjustment through a chasfgthe (gross) average wage. To
estimate the effect through this channel, we usdlifierence in the coefficients between
Equations (2) and (3). It implies that the effenttax revenue via the wage variable only
(the component that is not correlated with GDPpasitive. Thus, a tax increase that is
intended to increase tax revenue by one percehineilease the real gross average wage,
after more than 2 years, by 0.34 percent.

24 This result is supported by the microeconomic ysea of Ben-Naim (2004) and Romanov (2006) on the
effect of changing the marginal tax rates of higbeime earners in Israel at the beginning of thé©200

 The elasticity was estimated using an equationgresented) where the log of average wage was the
dependent variable and the explanatory variables e same as in version (3) of the long-run egnat

% To calculate this elasticity we estimated a versid the long-run equation (2) that excluded orlg t
GDP variable (not presented). The difference incihefficients of the tax changes in the two versisnan
estimate of the effect of a tax change on tax regsrthrough its effect on GDP. Using the estimated
elasticity of PIT revenue to GDP (1.33), we deritied effect of PIT changes on GDP.
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Table 5: The long-run effect of changes in the peomal income tax on tax revenue

1) (2)
Excluding Including all 3)
domestic domestic Excluding the
Dependent variable:Log of revenue from economic economic wage variable
personal income tax 1993 :Q1-2012 :Q4 variables variables only
Tax changes in the last year 0.760 0.805 1.196
(1.87)* (3.18)*** (4.54)***
Tax changes year before last 0.355 0.782 1.150
(0.79) (2.70)*** (3.74)***
Tax changes implemented more than two 0.647 1.084 1.539
years ago (2.65)** (4.99)*** (7.23)***
Log of the index of world trade 0.555 -0.016 0.009
(4.75)*** (-0.14) (0.07)
Log of number of tourists -0.118 -0.060 -0.069
(-1.87)* (-1.55) (-1.61)
. (2.43)** (0.51) (1.18)
previous years
Log of GDP 1.331 1.683
(4.89)*** (5.85)***
Component of imports not correlated with GOP 0.135 0.289
(1.03) (2.06)*
Component of the average wage not correlated 1.595
with GDP (4.58)***
Adjusted R-squared 0.839 0.926 0.897
Durbin-Watson statistic 1.272 1.771 1.828
Engle-Granger tau-statistic **_6.75 ***.8.48 **x.80

* t-statistics appear in parentheses. The regressiohgle a constant, and quarterly seasonalityabées.
For each tax change variable, an interaction ikided between the tax changes and a dummy vatfiable
the period 1997:Q1 to 2001:Q4. * - indicates sigaifice at the 10% level; ** - significance at thé 5
level; *** - significance at the 1% level.

Summing up the effects from the 2 channels, a Rtfease that is meant to raise PIT revenue
by one percent increases the average wage bylaofdia07 percent (after more than 2 years).
Using the average quarterly PIT revenue in our $ampriod, and the average wage bill, we
found that a burden of a PIT increase is shared {®lon average X% of the wage bill): on
average, 65 percent falls on employees (througleaiedse in net wages) and 35 percent on
employers (through an increase in gross wagesk rEite of the burden on employees is similar
to the long-run average in non-nordic countriesslagwn by the meta-analysis conducted by

%" The forecast included in the budget is for totavenue from income tax—wages and corporate
combined. The residual included in the equatidhis forecast minus the effects of tax changesisgnal
income tax in the previous (calendar) year andrpddt (and in the next section—minus the effeictax
changes to corporate tax in the previous year &@iod o it).
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Gonzalez-Paramo and Melguizo (2013). Converselgdaiction in the income tax on salaries
contributes to a real drop in gross salaries, fimating its way to the employers as wéll.

Mertens and Ravn (2013b) find a multiplier of -205 the reaction of GDP to an increase in
the income tax of one percent of GDP (with the@ffeaking already after three quarters). This
multiplier, in the context of the Israeli econonyiglds an offset coefficient of -0.34 percent. The
offset coefficient derived from our estimation riksis similar, reaching a peak of -0.43.

Table 6: The short-run effect of changes in the pspnal income tax on the change in tax
revenue

Dependent variable The change in (1) (2)
the log of revenue from the personal | Differences equation First differences
income tax equation with a lead
Change in the log of the index of world 0.542 0.539
trade (2.24)** (2.23)**
Change in the log of the number of -0.022 -0.016
tourists (-0.58) (-0.43)
Change in log of GDP 0.548 0.531
(2.06)** (2.01)*
Change in the component of the 1.153 1.064
average wage not correlated with GDP (4.45)*** (4.07)***
Change in the component of imports 0.003 0.004
not correlated with GDP (0.04) (0.05)
The long-run residual -0.787 -0.784
(-7.15)*** (-7.07)***
Change in the personal income tax in 0.604 0.686
the current quarter (2.97)*** (3.28)***
Change in the personal income tax in 0.490 0.432
the previous quarter (2.30)* (2.02)**
Change in the personal income tax in 0.317
the coming quarter (1.65)
Adjusted R-squared 0.778 0.783
Durbin-Watson statistic 2.232 2.233

* t-statistics appear in parentheses. Includes aamnseasonality variables, and
interactions of the tax changes with the structbrabk period. * - indicates significant at

the 10% level; ** - significance at the 5% levet* significance at the 1% level

Furthermore, we estimated differences equationfor the short-term relationship between
changes in the personal income tax and changdseimevenues from this tax (Table 6). The

% We did not find a statistically significant difisice between the coefficients of tax increasestand
reductions in the previous two years. We examimél iy estimating another version of the equatiuot (
presented) that included variables of the inteoactbetween tax changes in the past two years and a
dummy variable for an increase in tax rates dutfiveg year.
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coefficient of the residual from the long-run edoiat (-0.8) is negative and statistically
significant and supports the specification of amrecorrection model in which the vast majority
of deviations from the long-run relationship arereoted within two quarters. According to the
estimation results, the effect of a tax changehenchange in revenues from personal income tax
continues for two quarters: 60 percent of the etqikincrease in revenue (according to a static
calculation) is received in the first quarter atiee change goes into effect, and an additional 49
percent in the subsequent quarter. Another verdidime difference equation, which also included
tax changes expected in the next quarter (2), doeshow a significant effect of a future tax
change on tax revenue in the preceding quartenofaith the correlation is on the cusp of
significance at 10 percent).

b. Corporate income tax

In the case of the corporate income tax, we estiraat equation for the long-run relationship
between changes in the corporate income tax andebenue from this tax (Table 7). An
estimation of the equation without the domesticnecoic activity variables (1) shows that in the
first year a change in the corporate income taoatrdoes not change the revenue from this tax.
During the second year, revenue increases slightityis still not statistically different than zero
In the long run, a tax change implemented two oremgears earlier and intended to increase
revenue by one percent produces 89 percent ofxghected revenue. Also, when the effect of a
change in the corporate income tax on domesticanamactivity is controlled for (2), it appears
that in the short run corporate income tax chamgese large and significant shifts of economic
activity and tax payments. Thus, there is undellectibn in the first year and over-collection in
the second year following the change. In the lang and when account is taken of the domestic
economic activity variables, a change in the camoincome tax yields the revenues expected
according to a simple static calculation (or evighly more than that) and there are no apparent
excess effects on revenue.

The macroeconomic variables included in the estimaindicate that the elasticity of
corporate income tax revenues to GDP (with a lagnef quartér) is more than unitary. Also,
there is a high and positive correlation betweeremee and the residual of wage that is not
correlated with GDF® In the case of the corporate income tax, we usddt of the NASDAQ
index as an exogenous proxy for economic activityp{ace of the world trade index) and also
include the log of the number of tourists (as aprfor the security situation).

The difference between the coefficients indicatest the effect of changes in the corporate
income tax on tax revenue, via their effect on detimeeconomic activity variables, reaches a
peak in the second year following the change. Aicgdn in the corporate income tax that is

29 |In examining corporate tax revenues, we used GBI avlag of one quarter as an explanatory variable
enabling us to better take into account the timdiffgrences in this tax revenue. The residualsygiarts
and wages included in the regressions were reeagmlibs a residual that is not correlated with G@R a

lag of one quarter.

%0 An increase in wage was supposed to negativelyad@iporporate profits and tax revenues, but it is
possible that the increase in the component of svélget is not correlated with GDP is associatedh \ait
increase in productivity and corporate profitalilinaking it possible for companies to pay a highage

to their employees, leading to a positive and gtrmorrelation.
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expected to reduce revenue by one percent stirsudat@estic economic activity and thus offsets
0.73 percent of the expected reduction in the stg@ar following the change. The positive
effect on economic activity subsides following thetd in the medium to long run the cost of tax
reduction is 0.27 percent.

Table 7: The long-run effect of corporate tax changs on tax revenue

)
Excluding (2)
domestic Including all
Dependent variable:Revenue from corporate income tax economic domestic economig
1993:Q1-2012 :Q4 variables variables
Tax changes in the last year 0.110 0.745
(0.21) (1.07)
Tax changes in the year before last 0.767 1.495
(1.32) (1.88)*
Tax changes implemented more than two years ago 83 1.154
(1.80)* (1.80)*
Log of the NASDAQ index 0.324 0.088
(3.32)*** (0.58)
Component of forecast of income tax revenue thabis 0.341 0.005
dependent on corporate tax changes in previous year (2.46)** (0.01)
Log of number of tourists 0.310 0.447
(1.99)* (3.12)***
Log of GDP with a lag of one quarter 1.261
(1.96)*
Component of imports not correlated with GDP 0.773
(1.54)
Component of the average wage not correlated WP G 3.665
(3.19)***
Adjusted R-squared 0.731 0.786
Durbin-Watson statistic 1.486 1.857
Engle-Granger tau-statistic **-6.80 ***.8.36

* t-statistics appear in parentheses. The regressichsled a constant and quarterly dummies. Foh eac
tax change variable, an interaction was includedéen the variable and a dummy variable for théoger
1997:Q1 to 2001:Q4* - indicates significant at the 10% level; ** -gsiificance at the 5% level; *** -

significance at the 1% level

Mertens and Ravn (2013b) find that changes in thparate income tax affect the revenue
from this tax only somewhat, as a result of thgdgjand negative) elasticity of the tax base with
respect to tax changes. They explain that thidtresflects major changes in behavior following
fluctuations in corporate income tax rates. Althodige response function they present indicates
that after three years the tax base returns tevd prior to the tax change, the change in regenu
from the corporate income tax, even at that pamsmall and not significantly different from
zero. This seems to contrast with our result thahges in the corporate income tax do not have a
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statistically significant effect on the revenuenfrthis tax only in the short run. However, at least
part of the difference reflects the dynamics of dweporate tax rate itself in their analysis:
According to their response function, followingealuction of the tax rate in the initial period, the
rate gradually increases again.

Second, we estimatedifferences equationfor the short-term relation between changes in the
corporate income tax and changes in revenue fraifalble 8). The negative coefficient of the
residual from the long-run equation (-0.54) is istafally significant and supports the
specification of an error-correction model, in whigeviations from the long-run relation are for
the most part corrected within two quarters. Theetflating effect of tax changes on tax revenue
is also apparent in the short-run equation. Inéngathe corporate income tax does not have a
statistically significant effect on revenue in tipgarter in which the change goes into effect, and
reduces revenue in the following quarter. Onlyratieee quarters does the revenue from the

Table 8: The short-run effect of corporate tax chages on revenues

Dependent variable: The change in the log of corporate tax revenug femhce equation
Change in log of GDP with a lag of one quarter 6.15
(0.99)
Change in log of GDP with a lag of 12 quarters 2.05
(2.12)**
Change in the component of wages not correlateu GidP 3.819
(3.24)***
Change in the component of imports not correlatgd @DP 0.590
(1.66)
Change in the Tel Aviv Stock Market Index in thestogear 0.166
(2.19)**
Change in foreign mergers and acquisitions witéigadf four quarters 0.000
(-2.82)***
The long-run residual -0.536
(-4.28)***
Changes in the corporate tax in the current quarter -0.708
(-0.96)
Changes in the corporate tax in the previous quarte -0.667
(-1.72)*
Changes in the corporate tax two quarters ago -0.001
(-0.00)
Changes in the corporate tax three quarters ago 013
(1.74)*
Changes in the corporate tax four quarters ago 0.910
(2.15)***
Adjusted R-squared 0.635
Durbin-Watson statistic 2.599

* t-statistics appear in parentheses. Includes atamunseasonality variables and interactions batvwae
changes and the structural break period. * - ind&aignificant at the 10% level; ** - significanaé the
5% level; *** - significance at the 1% level.
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corporate income tax compensate for the declinerardase in a statistically significant way
(by 0.71 percent of tax revenue), and it continoesse (by close to one additional percent of tax
revenue) in the corresponding quarter one year thftechange. This result may indicate shifts in
economic activity and tax payments between quasagesresult of corporate tax chargesnd is
also the result of the fact that a substantialipomf tax payments are in respect of past profits.

Additional evidence that corporate income tax rexeis particularly affected by past profits
can be seen in the GDP and wage coefficients irduation. The effect of a change in GDP on
changes in corporate income tax revenue is nastitatly significant at first, but after three
years the effect is significant and large (2.05)ere is a strong and statistically significant
correlation between the increase in corporate ¢égrmue and the increase in the component of
wages that is not correlated with GDP, which isapptly in contrast to the immediate negative
effect of an increase in wages on corporate profits

c. Indirect taxes

An error-correction model was used to estimateeffect of a change in indirect tax rates on total
revenue from indirect taxes. We first estimatedegunation for the long-run relationship (Table
9). The estimation of the equation without domestionomic variables (1) shows that a change
in indirect taxes that is intended (according &iaic calculation) to increase indirect tax reveenu
by one percent, in fact increases it by only O0.@fcent during the first year. Past changes in
indirect taxes produce only about one-half of tkpeeted revenue in the current quarter. When
the effect of changes in indirect taxes on econautivity, GDP and consumer goods imports is
controlled for (version 2), the revenue obtainectcassistent with a static calculation of the
expected effect.

The difference between the coefficients indicalbes &n increase in indirect taxes offsets about
30 percent of expected revenue in the first yeesuh its effect on economic activity. This
effect subsequently increases in size and offdmiataone-half of the expected revenue from the
tax increase (according to a static calculation).

In addition to the long-run equation, we estimatedifferences equation for the short-run
relationship between changes in indirect taxes taedchange in revenue from indirect taxes
(Table 10). The coefficient of the residual frone ttong-run equation (-0.98) is negative and
statistically significant and supports the speatiicn of an error-correction model, in which
deviations from the long-run relationship are almtigally corrected for within a quarter.
According to the estimation results, when contngllifor a change in variables of economic
activity, a change in indirect taxes that is inteshdo increase tax revenue by one percent will

actually achieve the full expected revenue in titgr in which it goes into effect.
The results for the second version of the diffeesnequation, which includes tax changes with

a lead as an explanatory variable, provide evidemdbe shifting of economic activity near the
time of the change in the tax rate. The estimat@sults indicate that a tax change in the next
guarter that is intended to increase revenue frudiréct taxes by one percent will increase the

31 The estimation of a version that includes a leadable for the tax changes in the next quartet (no
presented) did not find that these changes hatatiatally significant effect on tax revenue retcurrent
quarter.
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change in tax revenue already in the current qubstd®.65 percentage points, apparently due to
the bringing forward of activity in order to avopdying the tax in the following quarter. During
the quarter in which the tax change goes into effdé® change in tax revenue grows by an
additional 0.85 percentage points.

Table 9: The long-run effect of changes in indirectaxes on revenues from indirect taxes

(1) (2)
Excluding Including all
domestic domestic
economic economic
Dependent variable:log of revenue from indirect taxes variables variables
Tax changes in the last year 0.737 1.055
(2.82)*** (4.90)***
Tax changes implemented more than a year ago 0.528 1.040
(2.32)* (5.47)***
Component of forecast of revenue from indirect sapkeat 0.034 -0.225
is not dependent on indirect tax changes in previ@ars (0.27) (-2.44)
Log of the index of world trade 0.351 0.125
(7.83)*** (1.64)
Log of the number of tourists 0.095 0.064
(4.33)*** (3.19)***
Log of GDP 0.544
(3.60)***
Component of imports not correlated with GDP 0.48
(5.58)***
Adjusted R-squared 0.949 0.970
Durbin-Watson statistic 1.432 1.804
Engle-Granger tau-statistic -4.71 -8.21%**
Engle-Granger z-statistic -65.29*** -73.06***

* t-statistics appear in parentheses. The regressimhsde a constant term and quarterly seasonality
variables. For each tax change variable, an intieradgs included between the variable and a dummy
variable for the period 1997:Q1 to 2001:Q4. * -igades significant at the 10% level; ** - signifitze at

the 5% level; *** - significance at the 1% level.
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Table 10: The short-run effect of changes in indiret taxes on revenue

Dependent variable Change in the log of revenue from  Difference
indirect taxes equation Addition of a lead
Changes in indirect taxes during the current quarte 1.064 0.846
(3.62)*** (2.78)***
Changes in indirect taxes during the next quarter 0.654
(2.19)**
Residual from the long-run equation -0.980 -0.918
(-7.47)%x* (-6.98)***
Change in the log of the world trade index 0.405 438.
(2.04)** (2.24)**
Change in the log of number of tourists 0.084 0.093
(2.51)** (2.77)***
Change in the log of GDP in the previous quarter 568. 0.503
(2.71)*** (2.42)**
Change in the component of imports not correlatad w 0.403 0.391
GDP (6.25)*** (6.16)***
Adjusted R-squared 0.912 0.915
Durbin-Watson statistic 2.087 2.224

* t-statistics appear in parentheses. The equatiwisde a constant, quarterly seasonality variaates

interaction variables between the tax changes addnamy variable for the structural break periéd.
indicates significant at the 10% level; ** - signdnce at the 5% level; *** - significance at th# level

d. Comparison of tax types

The results of the estimation for each tax typeassply make it possible to compare the
revenues derived from a change in each type ofitatkie short run (in the first year after the tax
change takes effect), a change in personal incamgiélds the closest revenue rate to (static)
forecast revenue due to the tax change—76 perRentnue resulting from a change in indirect
taxes reaches a similar rate—74 percent, whileaagd in corporate tax has almost no effect on
actual revenue. Following two or more years after ¢thange, the order changes: The change in
corporate taxes yields the highest revenue ratgivelto the earlier forecast—89 percent, a
change in personal income tax yields 65 percemt,aaghange in indirect taxes yields just 53
percent of the earlier forecasted effect of thengeaon revenue.

Table 11: Elasticity of revenue from a change in e type of tax (change of one percent of
revenue, according to static forecast)

Elasticity of revenu In the first year Following two or more years
Personal income ta 0.7¢ 0.6%
Corporate tax 0.11 0.8¢
Indirect taxes 0.74 0.5:2
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8. Robustness tests

a. Bias in the tax revenue forecasts
Tax revenue forecasts are used in this study aslatd deal with possible endogeneity of tax
changes. In this section we examine whether thecésts are accurate, and whether their bias is
liable to reduce the benefit from including thenthe regressions. First, as long as policy makers
believe in the forecasts and decide on tax chahgeed on them, errors in the forecasts will
reduce the problem of endogeneity described ini@e&t An examination of Equation 3 within
the analysis we have presented shows that, toxteatethat the tax revenue forec@gt, (AT!),
which is based on the macroeconomic foreEast(AX,) , reflects macroeconomic changes that
are less correlated with their actual results ,(i&X;), there is less concern that the
macroeconomic variables that affect tax revenue amedto be found in the residual will be
correlated with the tax changes. Essentially, ificgomakers ignore reality and decide on
legislative tax changes only according to a totallpdom forecast, then the changes can be
viewed as resulting from the exogenous shegk;, and the problem of endogeneity no longer
exists.

Bias in tax forecasts becomes problematic whemthsished forecast (which is used in our
estimations) does not reflect the forecasts agtusled by policy makers. In this case, we would
want to include private forecasts as a controlalde in the regressions since it more accurately
reflects the information possessed by policy makengn tax changes were legislated. The
inclusion of the publicly known forecast ratherrittae private one makes it difficult to solve the
problem of endogeneity. The motivation for intentily publishing a biased forecast could be
the desire to recruit political support for a tdsange that is proposed in the budget or which has
not been included in the budget (in which case lites will either be in the direction of
underestimated tax revenue if a tax increase isnpld or if there is a desire to avoid a tax
reduction, or in the direction of overestimated taxenue when policy makers want to avoid
raising taxes or are interested in reducing tagshat-urthermore, since the tax revenue forecast
directly affects the forecast of the deficit incdadin the budget, an upward bias in the tax
revenue forecast can avoid (or at least delay foniéed amount of time) painful steps that need
to be implemented by the government on the expardiide (which was true at least until a
fiscal rule was adopted that places a ceiling gueasliture), and perhaps conceal the scale of a
fiscal crisis. Although in general a biased for¢ael eventually be exposed as such, the timing
of the crisis may still be of importance from aipchl viewpoint.

In view of the importance of the issue, we testéativer the forecasts suffer from a bias that is
correlated with the tax changes. A comparison ef dhnual Ministry of Finance tax revenue
forecasts, for the period 1992-2012, to actualreaenues shows a small upward bias in the
forecasts, of 1.8 percent on average, relativectaah tax revenue$. The average error in
absolute value is 4.8 percent of the tax revenue.

32 A systematic bias toward an overly optimistic fmst is found during the period prior to 2004.
Following that, there was no ongoing bias in the tavenue forecasts (see the Bank of Israel Annual
Report for 2013, Chapter 6).
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In order to test whether tax changes lead to aibitdse tax revenue forecast, a regression was
run in which the dependent variable is forecasbrstt and the explanatory variable is tax
changes. Among the explanatory variables, we imduthe tax changes (in percent of tax
revenue) during the year for which the forecast masle and the tax changes with lags of one
and two years. In addition, we added variablesotdtrol for the (unintentional) errors in the tax
revenue forecasts, i.e., the error in the IMF fasts of world trad® and the deviation of the
annual yield of the NASDAQ index from its multiyeaverage during the sample period. In order
to take into account the possibility of nonlineafationships, we also included the squares of
these variables. In addition, we controlled for thange in the growth rate of GDP between the
budget year and two years previous to it (theylaat for which the rate of growth is fully known
at the time the forecast was prepared), and foe-@fi' revenues (in percent of tax revenue)
whose magnitude and timing are difficult to fordcde regression also included the previous
forecast error as an explanatory variable (sinedak revenue forecast in the budget is built upon
the estimated revenue in the year the forecasademand therefore the error in a particular year
affects the error of the subsequent one).

All the variables are 1(0) and the equation wagvested by OLS. The results are presented in
Table 12 and show that the coefficient of tax clesngluring the year for which the forecast was
made, is positive and not significantly differenvrh zero. This makes it less likely that the
forecast is intentionally biased in order to pedsupolicy makers of the necessity of the changes
(since in that case we would have expected a bitteei opposite direction of the tax changes and
therefore a negative coefficient). This resultisavalid for an additional version of this equatio
(not presented), in which we deducted the dynafifécteof the change in revenue, as we found
in Section 6, from the “sum of tax changes in therent year” variable. In other words, even
when taking into account the error derived from tise of a static forecast that ignores the
dynamic effects of the tax change, there is stilimdication of an intentional bias in the forecast

Tax changes made in the previous year have awm$di30) and even statistically significant
effect on forecast errors. This is evidence of itfteased dynamic effect of a tax change on
economic activity and tax revenue during the seq@at after it goes into effect. In view of the
direction of the effect and the difference in tiguirthis does not constitute evidence of an
intentional bias. Tax changes made two years eddi&d to overly pessimistic tax revenue
forecasts (by 0.23 percent of tax revenue). Thisrés also apparently the result of ignoring the
dynamic effects of a tax change. The forecasterthird year following a tax change is based on
the lower tax collection during the first two yeaend therefore it is revealed to be overly
pessimistic when the negative dynamic effect oftétxechange weakens.

3 The error was calculated as the difference betviberannual forecast of tax revenue and actual tax
revenue. A positive value indicates that the fosegeas overly optimistic while a negative valueidades

that the forecast was overly pessimistic relatvedtual tax revenue. Although the forecasted amdah

tax revenue are annual data, there were severed Y2802, 2003 and 2009) in which the forecast was
changed when a new budget was passed or a specigktowas introduced in mid-year. Thus, the
estimation makes use of quarterly data, which fxhequarter give the revenues for that year and the
forecast that was valid during that quarter.

34 The forecast error was calculated as the differdmetween the forecasts published by the IMF in its
WEO survey in April of the year prior to the foreted year and the actual growth in world trade. riol
year forecasts we used the WEO forecasts madernhdiphat year.
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The effect of the rest of the variables in the esgion on the forecast errors is as expected:
There is a positive (and nonlinear) correlationnaein the error in the IMF forecast of world
trade and the error in the forecast of tax reveand,a (non-linear) correlation between outlying
increases in the NASDAQ index and (ex post) ovemyssimistic forecasts of tax revenue.
Changes in the growth rate of the economy and dinexenues also lead to forecast errors.

Table 12: The effect of possible causes of errons fax revenue forecasts

Dependent variable Tax revenue forecast errors for the current year 1) (

Sum of tax changes in the current year 0.240

(1.25)

Sum of tax changes in the current year minus the ayamic effect

Sum of tax changes in the previous year 0.298
(2.75)*

Sum of tax changes two years ago -0.229
(-1.89)*

Error in the previous forecast (in a full year) 0.586
(8.60)***

Error in the previous forecast (in mid-year) -0.318
(-3.77)***

Error in the forecast of world trade 0.027
(8.18)***

Squared error in the forecast of world trade 0.002
(4.10)***

Deviation of the rate of increase in the NASDAQé&rdrom its multiyear -0.077
average (-5.89)***

Squared deviation of the NASDAQ index -0.080
(-4.20)***
The change in GDP growth between this year andyteos ago -0.218
(-2.25)**

One-time tax revenue -2.328
(-7.14)%**

Adjusted R-squared 0.862

* t-statistics appear in parentheséscludes a constant. * - indicates significancthat10%
level; ** - significance at the 5% level; *** - sigficance at the 1% level.

b. Estimation for the period 2002—-12

The regressions presented so far were estimated gsiarterly data for 1992—2012, where the
period 1997:Q2 to 2001 (inclusive) was singled wgihg a dummy variable. In order to test the
robustness of the tax change coefficients and efcitinclusions regarding actual tax revenue
following a tax change, we estimated the long-rguadion in the error-correction model of

Section 6 for the shorter period of 2002—-12 (y&amshich the tax forecasts did not suffer from a
systematic bias). The estimation results are ptedein Table 13 (right column) alongside the
results for the full sample, which were presentedable 3.
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Table 13: Long-run equation of the relationship betveen tax changes and tax revenue—
estimation for the subsample of 2002—-12 and the fidample of 1993-2012

1993 :Q1—2012 :Q4 2002:Q1—2012:Q4
(1) (2) (1) (2)
Excluding Including Excluding Including
domestic domestic domestic domestic
economic economic economic economic
Dependent variable:Total activity activity activity activity
tax revenue variables variables variables variables
Tax changes during the last 0.636 1.067 0.866 1.291
year (1.78)* (3.79)*** (2.99)* (5.47)***
Tax changes during the year 0.317 1.139 0.419 1.007
before last (0.82) (3.24)** (1.03) (3.93)**
Tax changes implemented 0.724 1.270 0.767 1.174
more than two years ago (2.06)** (3.48)*** (2.29)** (3.98)***
Adjusted R-squared 0.944 0.966 0.875 0.934
Durbin-Watson statistic 1.530 1.628 1.254 1.937
Engle-Granger tau-statistic **-6.95 **.7.31 -4.78 *.7.19

* t-statistics appear in parentheses. Version (b)iadudes the log of the index of world trade, kbg of
the number of tourists and the log of the forecdsbx revenue. Version (2) includes the log of Giie
component of imports not correlated with GDP areldbmponent of wages not correlated with GBP.

indicates significant at the 10% level; ** - signdnce at the 5% level; *** - significance at th# level

The effect of tax changes that went into effect wvomore years ago is similar for both
samples, for each of the versions of the regres@ien with and without domestic economic
activity variables). For both periods and when dsticeeconomic activity is controlled for, the
effect of tax changes on tax revenue in the lomgisunot statistically different from that expected
according to a static calculation. There is an oheskdifference between the coefficients for tax
changes during the first year after they go infeaf After 2002, a tax change that was intended
to reduce tax revenue by one percent accordingstatac calculation in fact reduces it by 0.87
percent, in contrast to 0.64 for the full samplésdd when controlling for domestic economic
activity, after 2002 revenue collection followingtax reduction declines more than in the full
sample—by 1.29 percent. Nevertheless, the differernuetween the coefficients in the two
sample periods narrow significantly in the secoadryafter the tax change, and almost disappear
subsequently.

c. Controlling for government expenditure

Tax changes are often correlated with changes\yergment expenditure. The correlation can be
negative when the government adopts a procycliadicy (e.g., it raises taxes and cuts
expenditure) or a countercyclical policy (e.g.rétduces taxes and increases expenditure). The
correlation can be positive when the governmersemtaxes in order to finance an increase in
expenditure without increasing the deficit. Althbutpe size of a planned increase in expenditure
is known to policy makers at the time of the dexisio implement a tax change and therefore the
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effect of the expenditure on tax revenue shouldefflected in the tax revenue forecast, there is
still justification for testing whether the corréta between legislated tax changes and changes in
expenditure may lead to biased estimates of tleetedf tax changes.

Table 14 presents the estimates of the equatioglite 3 with the addition of the log of
government expenditure in the current quarter asxplanatory variable. According to the
estimation results of the long-run equation, a cddn of one percent in government expenditure
is correlated with an increase of 0.15 percentinrevenue and the correlation is statistically
significant. Nevertheless, controlling for the le@égovernment expenditure leaves the estimated
effect of tax changes on tax revenue virtually @wmged, and the coefficients in the two versions
are similar.

Table 14: Long-run relationship between tax changesnd tax revenue, controlling for
government expenditure

Including goyernment Base
expenditure
1) 2) 1) (2)
Excluding Including Excluding Including
domestic domestic domestic domestic
activity activity activity activity
variables variables variables variables
. 0.724 1.119 0.636 1.067
Sum of tax changes in the
| (2.00)** (4.08)*** (1.78)* (3.79)***
ast year
Sum of tax changes in the 0.293 1.191 0.317 1.139
year before last (0.76) (3.48)*** (0.82) (3.24)***
Sum of tax changes 0.652 1.333 0.724 1.270
implemented two or more ) ) : :
(1.84)* (3.75)*** (2.06)** (3.48)***
years ago
Log of government -0.156 -0.155
expenditure (-1.50) (-1.84)*
Adjusted R-squared 0.945 0.967 0.944 0.966
Durbin-Watson statistic 1.354 1.540 1.530 1.628
Engle-Granger tau-statistic **.6.35 **-6.98 **.6.95 *rx.7.31

* t-statistics appear in parentheses. Both versialss include the log of the index of world trades tog
of the number of tourists and the component of ttherevenue forecast that is not dependent on tax
changes until the end of the previous year. Ver&includes, in addition, the log of GDP, the @mment
of imports not correlated with GDP and the compadr@nvages not correlated with GDP - indicates

significance at the 10% level; ** - significancethé 5% level; *** - significance at the 1% level

9. Conclusion

We have tested the effect of tax changes on tagntey collection in Israel during the period
1992-2012, using a comprehensive database of thehtages implemented by the government
during that period. In order to deal with the peshlof endogeneity, we used the tax revenue
forecasts that were presented by the Ministry ofaRce with the annual budget proposals—
documents that also included proposed tax chanfes.forecasts essentially reflect all the
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information policy makers had when they decidedtentax changes for the coming fiscal year.
The use of these forecasts is novel and makes ssile to use all of the tax changes
implemented, rather than only exogenous ones (icd.just tax changes that are claimed to have
ideological motivations, rather than being influedcby economic activity or the volume of
revenue derived from it). We find that there is megative connection between errors in tax
revenue forecasts and the proposed tax changesiatithg concerns regarding a systematic bias
in the forecasts in order to politically justifyariges in tax rates.

Furthermore, the availability of static estimatioof the effect of changes on revenue—
estimations that were used in the State budgel 20ti2—also made it easier to identify the
effect of tax changes. Stability in the (pro-cyaljcresponse of tax policy in Israel to fluctuaton
in activity and in revenue also helps in dealinthvthe problem of endogeneity and in identifying
the effect of tax changes.

Separate error-correction models were estimatedtdtal tax revenue, revenue from the
personal income tax, revenue from the corporatenmgctax and revenue from indirect taxes. In
all cases, a cointegrative relationship was foumdr dhe long run between the level of tax
revenue and the explanatory variables, and dewstid short-run tax revenue from the long-run
relationship are almost always corrected for witlao quarters or less.

It was found that a significant portion of the effef statutory tax changes on tax revenue is
offset through their dynamic effect on economicivétyt and that this effect peaks during the
second year after the tax change goes into effect result of the offset, a tax increase during
the sample period resulted in only about 60 peroérihe expected change (according to the
static forecast) during the first year it goes ieftect, about one-third of the expected amount
during the second year, and from the third yearasdwhe additional revenue was about 70
percent of the expected addition. A lack of awassen& these dynamic effects and their timing
increased the error in the tax forecasts usedeirstate budget.

In the long run, all the indirect effects of a tzhange on tax revenue are the result of its effect
on (measured) economic activity. Apart from theseffthrough this channel, we did not find
evidence that tax changes affect the scope of lEmnjmg or tax evasion. The estimated amount
of offset of revenue derived from the effect of tdhanges on all activity variables is higher than
the estimated offset derived from the tax multigi¢i.e. the effect via GDP only) found by
Blanchard and Perotti (2002) for the US, and by 8g2013) for Israel, and is closer to the
offset revenue derived from the tax multiplier fdusy Romer and Romer (2010).

Despite the significant offsetting effect, we fouth@t in Israel during the last two decades a
tax reduction led to a drop in tax revenue and ahaix increase raised tax revenue. The “magic”
that is claimed to exist on the “wrong” side of thaffer curve, whereby a tax rate reduction
raises tax revenue, does not appear to be relévastael. This conclusion is valid both for
aggregate taxes and for each type of tax that stede

In analyzing each type of tax separately, we fotlhvat over time a change in the corporate
income tax generates the highest revenue relaiitiect earlier static forecast—about 90 percent.
A change in personal income tax leads to meetirautab5 percent of the forecast effect on
revenue, and a change in indirect taxes has aat efferevenue of only about 53 percent of the
static forecast for this effect.
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In addition, we found that a reduction in the peeddncome tax has a negative effect on the
real average gross wage (and that a tax increase pasitive effect. We did not find asymmetry
between reductions and increases). A tax reduthianis intended to reduce tax revenue by one
percent reduces the portion of the average wagearatlated with GDP by about one-third of a
percent in the long run. Even when accounting lfier positive effect of the tax reduction on
GDP, and through it on the wage component thabrietated with GDP, the overall effect on the
average wage remains negative, with the wage dieglioy 0.11 percent in the long run. Thus,
workers and employers essentially share in theflidram a tax reduction, since a worker’s net
wage increases by 54 percent of the amount whilevlge costs of employers are reduced by the
rest of it.

There is no consensus in the literature as to thgue effect of anticipated tax changes as
compared to unanticipated ones. We examined omyptissible effect of a tax change with a
one-quarter-ahead horizon (assuming that for swgttoet horizon it is reasonable that most of the
tax changes are known). We found that a tax ineréaghe next quarter has a positive and
statistically significant effect on tax revenueealdy in the current quarter. This effect was also
found in the separate estimation for indirect taXéd® effect of expected tax changes in Israel is
worthy of continued investigation, including thesea in which there is a long delay between the
approval of a legislated tax change and when is go® effect. This is particularly relevant with
regard to the program to reduce direct taxes iaelsduring the last decade, which was
discontinued at the end of 2011. The discontinnatibthe program raised questions about the
potential effect of cancelling expected (pre-leggistl) tax reductions that have not yet gone into
effect.
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Appendix 1 — Quarterly tax changes

Taxes are classified as direct and indirect taxesfaes, where direct taxes are classed in three
groups: personal, corporate and other (which iredudapital gains taxes, proper (real estate)
taxes, and other direct taxes).

Quarter | Classification | Tax Change Quarterly
of change effect (NIS
million,
current
prices)
1991:Q: | Indirect Increase in VAT from 16% to 1€ 15C
Indirect Continued effect of the increase in tax on tob 24
Indirect Reduction of purchase 1 1C
Indirect Reduction of thdoreign exchange allocatidevy -10
Personi Imposition of a 5%immigrantsabsorption lev 7C
Othel Effect of the increase in VAT on n-profits and financi: 5C
institutions
1991:Q: | Indirect Continued effect of increase in VAT from 16% to ] 15C
Indirect Increase of excise on fi 65
Indirect Continued effect of the reduction in purchase 12
Indirect Imposition of protectivdariffs on imports from thirc 27.5
countries in place of administrative restrictions
Person: Continued effect of thimmigrantsabsorption lev 73
Personi Effect of accelerated depreciation on -employel -20
Corporat Imposition of tax on real interest frabonds(for 7.5
corporates)
Corporat Reduction othe Corporatt Income Tax from 42% to 41¢ -17.5
Corporat Effect of accelerated depreciation on comp: -75
Othel Continued effect of increase in VAT on r-profits and 55
financial institutions
Othel Purchase tax on “Build your ovhome” and combinatio 2.t
transactions
Othel Betterment tax on luxury honr 1C
1991:Q:
1991:Q:
1992:Q: | Indirect Increase in excise on fuels to 52% (December : 5C
Indirect Reduction of purchase tax by agreem -20
Indirect Increas in purchase tax on soft drir 25
Indirect Increase in tiffs as part of exposure to third count 2C
Indirect “Other changes 40
Corporat Reduction irCIT -20
Fee: Broadcast frequency usage 1 17.5
1992:Q:
1992:Q:
1992:Q:
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1993:Q: | Indirect Reduction of VAT from 18% to 17 -18C
Indirect Tariff reduction -7.5
Indirect Reductions of import purchase -50
Indirect Cancellatiol of travel tax and levy on imported servi -80
Indirect “Other changes -7.E
Corporat Effect of accelerated depreciat 247.5
Corporat Reduction oCIT to 39% -35
Othel Miscellaneou -57.F
1993:Q: | Indirect Continued effect of VAT reduction from the firstarte| -60
Indirect Cancellation of the purchase tax on soft dt -20
Personi Erosion of tax credit point val 11F
1993:Q: | Indirect Reduction of purchase tax on various proc -10
Indirect Cancellation of the 2% general import | -14C
Personi Continued effect of the erosion of the tax credinp 22.t
value
1994:Q¢ | Indirect Continued effect of the reduction in purchase -10
Indirect Continued effect of the cancellation of the genaradort -50
levy
1994:Q: | Indirect Reduction of purchase 1 -20
Indirect Reduction of tariff -15
Indirect Reduction of import purchase -22.F
Person: Reduction oPersonallncomeTax for 199-~5. Stage 1 -12&
Cancellation of the absorption levy and the cresittem
that accompanied it
Corporat Reduction oCIT -35
Fee: Broadcast frequency usafees 7.5
1994:Q:
1994:Q: | Indirect Reduction of excise on diesel aioil -25
1994:Q¢ | Indirect Effect of the reduction of purchase -13C
1995:Q: | Indirect Reduction of tariffs (exposure, trade agreemertt thie -30
us)
Person: Planned continuation of the reductionPIT -13E
Corporat Effect of the reduction of employers’ portion oftidamal 3C
Insurance fees
Corporat Accelerated depreciati -30
Corporat Reduction oCIT to 37% -37.F
1995:Q:
1995:Q: | Othel Effect of purchase tax reductic -60
1995:Q¢ | Indirect Increase in tax on cigaret 6C
Persone Increase in income tax ceilir -37C
1996:Q: | Indirect Increase in tax rates on gasoline by 0.35 agorditpe 15C
Indirect Tariff reductions— exposur -7.5
Corporat Effects of accelerated depreciation in previouss 55
Corporat Reduction oCIT from 37% to 369 -42.F
Othel Expansion of purchase tax bracket by C -32.5
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1996:Q: | Indirect Continued effect of the increased tax on gas 5C
1996:Q: | Corporat: Effect ofreduction of employers’ portion of Natior 18t
Insurance fees
1996:Q:
1997:Q: | Indirect Increase of excise on gasoline and reduction déexan 82.t
oil
Indirect Increase in tax on cigaret 37.5
Indirect Purchase tax on air conditioners for vehi 3C
Indirect Cancellation of the input tax deduction for comnedr 17.t
vehicles
Indirect Tariff reduction- exposur -12.5
Person: Increased credit to residents of the north in -98 -7.E
Person: Non-update of tax brackets in 1¢ 20&
Persone Reduction of the deduction for National Insura 17.t
payments (self-employed)
Person: Expanded benefit for advanced study funds for -25
employed
Corporat Cancellation of the income tiexemption for the Pori 22.t
Authority and the Airports Authority
Othel Cancellation of the purchase tax benefitresidentie 15
building at the State’s initiative
Fee: Increase in fines for traffic violatio 25
1997:Q: | Indirect Prohibtion ofinput tax deduction on ATVs and minive 6
Persone Increase in the use value of commercial veh 2C
1997:Q¢ | Indirect Continued effect of the prohibition of input taxddetion 1C
on ATVs and minivans
Persone Continued effect of the increaseuse value o 2C
commercial vehicles
1997:Q¢ | Indirect Continued effect of the prohibition of input taxddetion 2
on ATVs and minivans
1998:Q: | Indirect Reduction of the exemption ceiling on air t 15
Indirect Tariff reduction- exposur -12.F
Personi Continued effect of not updating the tax bracket$997 67.5
(including self-employed)
Person: Expansion of advanced study funds for-employet -27.5
Corporat Increased depreciation for compu -10
Corporat Effect on companies oncreased value use 1 -27.5
commercial vehicles (April 1997)
Fee: Increase in broadcast frequency 7.5
1998:Q:
1998:Q:
1998:Q:
1999:Q: | Indirect Tax reductior— exposur -15
Person: Expansiol of Advanced Study Fund benefit to ¢ -27.5
employed
1999:Q:

45




1999:0Q:

1999:Q:
2000:Q: | Person: Reduction of the tax benefit for deductions to fent 12.5
funds
Personi Credit point for discharged soldi -12.F
Persone 15% credit for residents Accc -7.5
Corporat Effect of real estate tax refo 25
Othel Real estate tax reform: cancellatiorpropert tax (- -25
1000), increase of purchase tax (450), impositfosates
tax (350), effect of betterment tax (100)
Othel Increase othewater lewy 5
2000:Q:
2000:Q: | Indirect Reduction of purchase ta: -10¢
Persone Continued effect of the 15% credit for resident#\ore -10
2000:Q¢ | Indirect Continued effect of purchase tax reduc -141
2001:Q: Taxation of controlling owners on capital gainstba 25
stock market (amendment to the Adjustment for tidta
Conditions Law). Mainly affected companies
Othel Increaseof the water lev 17.t
2001:Q:
2001:Q: | Person: Negev Law: Credit of —25% for residents of the Nege -15C
from July 2001
2001:Q:
2002:Q: | Person: Reduction of credit rates for residents of develept 25
areas
Person: 0.5% levy on higl-income earne 37.t
Persone Income tax relief for lo-income earne -20
Corporat Continued effect of taxatiorf controlling owners o 25
capital gains in the stock market
Othel Changes in real estate taxa -75
Fee: Traffic fine debt collectiorcampaig! 7C
2002:Q: | Indirect Increase in excise on die 10C
Indirect Increase in purchase tax on cigarettes (importel 56
domestically manufactured)
Person: Taxation on the benefit value for cellpho 24
2002:Q: | Indirect Increase in VAT from 1% to 1&% 462
Indirect Continued effect of the increase in excisediese 10C
Indirect Continued effect of the increase in purchase ta 47
cigarettes
Persone Continued effect of taxation on the benefit valdén 3¢
cellphones
Othel Increase in VAT on nc-profits and financiainstitutions 85
2002:Q¢ | Indirect Continued effect of VAT increa 12¢€
Othel Continued effect of increase in VAT on r-profits and 40

financial institutions
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2003:Q: | Person: Decrease in credit rates for residents of developraea 37.t
Personi Cancellation of the 0.5% leon higt-income earne -37.5
Persone Cancellation of the tax relief for Ic-income earne 2C
Person: Cancellation of the credit for a disabled pa 37.t
Person: First stage oPIT reduction (Rabinovich Committe -57¢
Corporat Effect ofcancellation of the National Insurance payn -16C
ceiling and increase of employer’s payments by 1%
Othel Tax on income from interest, capital gains on toels 32t
market and income from abroad
Fee: End of the traffic fine debt collection campe -70
Othel Increase in the water le 7.5
2003:Q:
2003:Q: | Indirect Increase in excise on 32
Person: Bringing forward the second stage of the reforrPIT -25C
from January 2004 to July 2003
Person: Applying the second stage of tPIT reduction -50C
retroactively from January 2003
Personi Reducing the tax exemption for the temporarily blise 30
Person: Reducing the list of development communities eaditio 17C
credits
Corporat 8% levy on employing foreign worke 30
Othel 25% tax on gambling and prize winni 6C
2003:Q: | Indirect Continued effect of increase in the excise o 6
Persone End of the on-time effect of the retroactive reduction 50C
PIT
Person: Continued effect of the reduced tax exemptiol the 2C
temporarily disabled
Person: Continued effect of the reduction of the list 8C
development communities entitled to credits
Corporat Continued effect of the 8% levy on employing fore 2C
workers
2004:Q: | Person: Income tax reductioas part of the accelerat -70C
depreciation outline
Personi Increase of retirement age entitled to dedu 2C
Personi Separate calculation for spou -90
Corporat Effect on income ta of the increase in excise on die -25
Corporat Effect on income tax ccancellatiol of the Nationa 40
Insurance payment ceiling
Indirect Reduction of purchase tax on durable g -45
Indirect Cancellation of tariffs on selected food ite -7.5
Indirect Cancellation of stamp tax tnonconvertible bon( -12.F
Indirect VAT reduction from 18% to 17 -10C
Indirect Increase of excise on die 308
Othel Continued effect of capital gains 10C
Othel Effect of VAT reduction on nc-profits and financia -15
companies
Othel Mekorot water production le' 17C
2004:Q: | Indirect Continued effect of the VAT reducti -50C
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Indirect Continued effect of the reduction of purchase ta -50
durable goods
Indirect Cancellation of purchase tax on ceramic tiles, $atid -50
iron
Othel Effect of VAT reduction on nc-profits and financia -70
companies
2004:Q: | Person: Reduction oPIT on low and middl-income earne -32E
Personi Retroactive application (PIT reduction from Janua -65C
Corporat Reduction oiCIT from 36% to 359 -10C
Indirect Reduction of excise on diesel for half a year (friuty) -90
Othel Continued effect of the VAT reduction on r-profits and -40
financial institutions
2004:Q¢ | Person: Continued effect aPIT reduction (retroactive offse 65C
Corporat Reduction oCIT - effect of retroactive applicatit -20C
2005:Q: | Indirect Return of excise on diesel NIS 0.6¢ aC
Indirect Increase of purchase tax on cigare 95
Indirect Increase of tax ocommercial ATVs (4x4 vehicle 15
Indirect Cancellation of purchase tax on tru -7.E
Indirect Reduction of indirect taxation benefits for immigtaanc 12.5
returning residents
Indirect Reduction of stamp ti -75
Personi PIT reform -95C
Personi Freeze in the value of credit poi 75
Personi Cancellation of credit for spouse who is not wog 112.5
Person: Increase in the use value of company veh 7.5
Corporat Effect on income tax of the increase in excise ies& -25
Corporat Reduction oCIT from 35% to 349 -10C
Corporat Effect on corporate tax of reduction in Nationaurance 85
payments
Corporat End of effect of the retroacti CIT reduction from the 20C
previous quarter
Othel Continued effect of capitimarket tax increa: 10C
Othel Imposition of salary tax on financial institutioimsrespec 62.5
to employer contributions
Othel Reduction of tax exemption ceiling on lottery wingi 50
Othel Interruption of recordin revenue fror Mekorot watel -17C
levy
Othel Increase in levy on water from private produ 20
2005:Q: | Indirect Continued effect of the increase in tax on comnag 3C
ATVs
Indirect Continued effect of the increase in the value s 3C
company cars
2005:Q: | Indirect Increase irexcise on diesel as part of the die 7C
arrangement
Indirect Cancellation of the input tax deduction on comna 75
vehicles
2005:Q¢ | Indirect Reduction of VAT from 17% to 16.5 -30C
Indirect Continued effect of increase in excise on d 10C
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Othel Cancellation of purchase tax to a ceiling of NI® 890 -50
for a single home
2006:Q: | Indirect Cancellation of stamp t. -17¢
Indirect Reduction of purchase tax on vehicles (as pzar -12.t
outline)
Personi Freeze in the value credit point: 75
Person: Reduction oPIT -55(C
Personi Half credit point for those completing a de¢ -15
Corporat Effect on corporate tax of increase in excise @sel -25
Corporat Effect on corporate tax of the cancellation of gigenr 25
Corporat Effect on corporate tax of the reduction of Natic 7C
Insurance contributions
Corporat Reduction oCIT from 34% to 319 -337.t
Corporat Limiting the credit for employers in Eil 12.5
Othel Increase in tax on the capital mar— one-time revenue 22t
from theoretical sales
Othel Net effect of tax changes on income from ab -25
2006:Q: | Othel End of on-time revenue from the capital mar -22E
2006:Q: | Indirect VAT reduction from 16.5%0 15.5¥ -55C
Indirect Increase in excise on diesel from NIS 1 to NIS 7C
according to the diesel arrangement
Othel VAT reduction on nonprofits and financiinstitutions -12E
2006:Q¢ | Indirect Continued effect of the VAT reductic -10C
Indirect Continued effect of the increase in excise on ¢ 10C
Othel Continued effect of the VAT reduction on nonprofitsd -10C
financial institutions
2007:Q: | Indirect Reduction of purchase tax on vehicles (as paite -25
outline)
Persone Reduction of income t: -25(
Person: Granting of credit points to those completing deg -7.E
Corporat Reduction oCIT from 31% to 299 -22E
Corporat Effect on income tax of increase in the excise ies& -25
Corporat Effect on income taof the reduction in employer 80
National Insurance contributions
Othel Effect of change in capital gains tax and tax a@oine 25
from abroad
Othel Change in method of charging water | -21.2¢
2007:Q: | Indirect Increase in excise on diesel from NIS 1.35 to NEs! ] aC
according to the diesel arrangement
Indirect Cancellation of purchase tax household applianc and -10C
others
Fee: Reduction in additional licensing fee for diesehietes -40.7¢
2007:Q¢ | Indirect Continued effect of the increase in excise on 13C
0
2008:Q: | Indirect Reduction of purchase tax on vehi -25
Person: Reduction oPIT -115(
Personi Update of the value of a credit pc -10C
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Person: Additional half creditpoint for those obtaining -12.t
Bachelor’'s degree
Personi Increase in the use value of a compan 157.5
Corporat Reduction oCIT from 29% to 279 -25C
Corporat Effect on income tax of the reduction in Natio 5C
Insurance payments
Corporat Effect on income tax of excise on die -25
Othel Chargin¢ of the reductiordue tcthe Iscar deal (reductic -75
of goodwill)
Othel Cancellation of the employer’s payroll tax at pal -35C
institutions
Othel Cancellation of sales te¢(from August 1, 200° -10E
Othel Increase in the purchase tax exemption ceilingr( -87.t
August 1, 2007)
2008:Q: | Indirect Increase in excise on diesel from NIS 1.64 to N[¥; 40
according to the diesel arrangement
Fee: Cancellation of thadditional licensing fee for dies -16.2¢
vehicles
2008:Q¢ | Indirect Continued effect of the increase in excise on 12C
2009:Q: | Indirect Reduction of purchase tax on vehicles accordirthe -25
outline
Persone Reduction oPIT -77E
Person: Continued effect of the credit point for those céetipg a -12.t
degree
Person: Increase in the use value of a compan 12t
Persone Effect of Earned Income Tax Cre -7.5
Personi Loss in respect of compulsory pensi -35
Corporat Reduction oCIT from 27% to 269 -137.t
Corporat Effect of increas in excise on dies -25
Corporat Continued effect of reduction of the employer’s iNiaal 25
Insurance contribution
Corporat Application of accelerated depreciation until N200¢ -17¢
Corporat Cancellation of thinflationary Adjustmens Law 10C
Corporat Recognition of payroll tax payments in calculatecbime -25
tax at financial institutions
Corporat Reduction of tax on dividends from foreign compa -25
Corporat Change in the Capital Investm¢éEncourageme Law 40C
2009:Q: | Indirect Increase in tax on cigaret 15C
Indirect Increase in excise on fuel by NIS C 10C
2009:Q: | Indirect Increase in VAT from 15.5% to 16.t 74C
Indirect Continued effecof increase in excise on fi 15C
Indirect Increase in excise on diesel from NIS 2.06 to Ni&!; 10C
according to the diesel arrangement
Indirect Continued effect of the tax increase on cigar 25
Indirect Green taxation refor on vehicle 7C
Indirect Drought lewn 12E
Othel Increase in VAT on financial compan 32
2009:Q¢ | Indirect Continued effect of VA 12C
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Indirect Continued effect of the increase in excise on ¢ 15C
Indirect Continued effect of green taxation and vehtaxatior 3C
Indirect Reduction of purchase tax on vehicles and caniailaf -10
the ABS grant
Othel Continued effect of VAT on financial compar 6
2010:Q: | Indirect Reduction of VAT from 16.5% to 1€ -45(
Indirect Reduction of the tarilexemption on cigarettes at du 5C
free
Indirect Continued effect of reduction in purchase tax ais ead -15
cancellation of the ABS grant
Indirect Cancellation of the drought le -12¢
Person: Reduction on income t -77E
Person: Increase irthe use value of company c 16E
Personi Increase in the use value of cell phc 5C
Persone Effect of Earned Income Tax Cre -12.5
Person: Reduction of credit for those completing a Bachsl 12.5
degree
Persone Effect of compulsorpension arrangeme -35
Person: Cancellation of half a credit point for worr 12t
Persone Increase of credit for child ce -12E
Corporat Reduction of corporate tax from 26% to Z -15C
Corporat Continued effecof the ancellation othe Inflationary 25
Adjustments Law
Corporat Effect of the increase in excise on dir -25
Corporat Effect of the reduction in the employer’'s Natio 25
Insurance contribution
Corporat Cancellation of the benefit on dividends from fgre 25
companies
2010:Q:
2010:Q!¢ | Indirect Increase in purchase tax on cigare 15C
2010:Q¢ | Indirect Continued effect of the increase in tax on cigat 25
2011:Q: | Indirect Imposition of VAT on the land for purchase gro 25
Indirect Increase in exci: on gasoline by NIS 0.. 19C
Indirect Increase in excise on diesel by NIS ( 13t
Indirect Reduction of excise on gasoline on February 131 -90
Indirect Increase in carbon t 11C
Person: Reduction irPIT -187.f
Personi Widening of the 109PIT bracke -35
Person: Increase in the use value of cell phc 50
Personi Increase in the use value of company 17¢
Personi Increase in the exempt portion of pens -20
Person: Cancellation of the recognition lodging (travel) 15
expenses
Personi Continued effect of compulsory pensi -35
Corporat Reduction oCIT from 25% to 249 -17¢%
Corporat Effect of accelerated depreciation until May 2 25C
Corporat Effect of increase in excise on die -12.F
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Corporat Continued effect of the cancellation of iinflationary 25
Adjustments Law
Othel Imposition of purchase tax on real estate purchesep: 25
2011:Q: | Indirect Continued effect of reduction of excise on gast -10C
2011:Q:
2011:Q:
2012:Q: | Indirect Reduction of thepurchase tagrant(for polluting 8C
vehicles)
Indirect Reduction of tariffs and purchase taxThe Trajtenber -187.t
Committee)
Personi Increase in thiPIT rate for the highest bracket from 4« 20C
to 48%
Person: Granting a tax credit point to fathers of childesged +3 -30C
Persone Reduction oPIT for income between NIS,000 and NI -20C
14,000
Person: Additional tax credit point for mothers of childraged ~ -75
5
Corporat Increase irCIT from 24% to 259 17%
Corporat One-time CIT refund: -220(
Corporat Effect of accelerated depreciation until May 2 15C
Corporat Effect of the increased excise on di -12.F
Corporat Continued ffect of the cancellation of tkinflationary 25
Adjustments Law
Othel Increase of capital gains tax from 20% to . 32t
Othel One-time addition due to the distribution of divideratd: 350(
the end of 2011, before the capital gains tax smee
Othel Reduction of the tax exemption on lottwinnings 5C
2012:Q: | Corproat Amendment to or-time corporate tax refun 220(
Othel Amendment to the o-time revenue from dividen -350(
Othel Loss due to bringing dividends forwe -60C
2012:Q: | Indirect Increase of purchase tax on cigarettes alcoho 16C
2012:Q¢ | Indirect Continued effect of increase in purchase tax oareites 9C
and alcohol
Indirect Increase in VAT from 16% to 17 110(
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One-off tax revenue changes

The changes are classified by the tax base thatffiect

Quarte Classificatiol | One-time revenue | Notes
(current prices)

2006:Q: Corporat 150( “Outlier amounts from large compani

2006:Q: Corporat 150( “Outlier revenue from the bankir
industries” (resulting from the Bachar
Committee)

2006:Q: Corporat 370( Iscardea

2006:Q: Corporat 66C Completion of the privatization of C
Refineries Ltd.

2007:Q: Corporat 200( Bachar Reform transactis and outlier rez
estate transaction

2007:Q: Corporat -25C

2008:Q: Indirect 40C Delay of refunds due to labor sancti

2008:Q: Indirect -40C Realization of refunds delayed due to la
sanctions

2009:Q: Corporat 150( “Large purchase transactic
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Appendix 2 - The variables used in the study

All variables are of quarterly duration, unlessestiise noted. All variables denominated in shekedsstated in constant 2000 prices (in CPI

terms).

ADF tests were conducted with a constant and a puwilags selected by the Schwartz Informatione@ion with a maximum of 8 lags.

Tax variables — tax changes, revenues and forecasts

The source for all original variables is the Minjsdf Finance and the State Revenue Administratibhin the ministry.

Variable Descriptior Integration leve
ADF estimate of thi ADF estimate of thi
variable change in the variabl
Tax revenu Total tax revenue, net of c-time income (from exceptional M&/
-1.57 -3.88***

deals and events)
PIT revenu Personal Income Tax revenue, net of-time income -1.7¢ -3.00**
CIT revenu Corporatelncome Tax revenue, net of ¢-time income -1.0¢ -12.37*%**
Indirect tax revent Indirect tax revent, net of on-time income -0.4C -8.42%**
Tax change Quarterly tax changes, as percent of the reventheiprevious 9.8

calendar year '
Annua tax change Total tax changes in the current calendar year, accayfairthe

timing of the change. As percent of the revenufiénprevious -5.14%xx

calendar year
Total tax changes uni | Cumulative amount of quarterly tax changes as ego¢ageof total 0.73 9.8+
now revenue from 1991:Q1 to the current quarter, ' '
PIT change Cumulative amountof the quarterhPIT change as a percentage -3.92%**

PIT revenue in the previous calendar year
CIT change Cumulative amountof the quarterhCIT changes as a percentage 9,20+

CIT revenue in the previous calendar year '
Indirect tax changt Quarterly changes in indirect taxes, as peage of indirect tax 6,45

revenue in the previous calendar year
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Tax revenue forece

Forecast fototal tax revenue in the current calendar yea
presented in the latest budget proposal for theentiyear. The
forecast does not include the effect of tax change®venue or on
activity.

-0.87

-0.20%**

Income tax revenu
forecast

Forecast for revenue from personal and corponcometax in the
current year, as presented in the last budget pabpbhe forecast
does not include the effect of tax changes on n@xem on activity.

-0.66

-0.55%**

Indirect taxes revent
forecast

Farecast for the revenues from indirect taxes inctireent calende
year, as presented in the latest budget propostidcurrent year.
The forecast does not include the effect of taxagka on revenue of
on activity.

1.28

-0.55%**

Tax forecast err

Errors in theannua tax revenue forecast comec to actual reven,

as a percentage of the forecast. (A negative sigjigates a forecast
that was too pessimistic and a positive sign inda forecast that
was too optimistic.)

-7.31%%*

One-time tax revenu

Tax revenu in the current year that has been defined by thadtty
of Finance as “one-time”, as a percentage of revémthe previous

calendar year, from exceptional M&A deals and event

-3.06**
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Activity variables:

VariableName Descriptior Integration leve Sourct
ADF estimate o ADF estimate o
the variable the change in the
variable
World Trade -
Index International Monetary Fund (IMF) World Traltielex 0.23 =61 IMF
Error inworld Forecast error in the IMF forecast for change in thiWorld
trade forecast Trade Index. The forecast error is calculated aglifierence
between the forecasts published by the IMF in isQ\survey
in April of the previous year and the actual chamgeorld -3.06*** IMF
trade in the current year. In cases when an additiax forecast
was made in Israel in mid-year, we used the WE®©casts
made in April of that year.
NASDAQ inde> | NASDAQ-100 Stock inde -1.71 -6.76%**
Number of -
Tourists Number of tourists arriving in Israel 111 -9.87 CBS
GDF Gross Domestic Product, in millis of shekel, original figure 0.3C -4, 14%*x CBS
Governmen . -1.98 11633+ BOI
expenditures Expenditures by the central government
Imports of -
consumer goods | Total Imports of consumer goodsrael, in millions of shekels 154 “4.99 CBS
Importsof Residual oa regressic in which the dependent variablethe
consumer goods | log of consumer goods imports, and the explanatariables
residual are a constant and the (simultaneous) GDP. Tlasdsntially -3.31** BOI
the component of consumer goods imports that isowelated
with GDP.
Average Wag Gross average wage per employee -2.04 -3.78*+* CBS
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Average vage

Residual of &egresion in which the dependent variablethe

residual log of the average wage, and the explanatory Viesadre a 230 3.3+ BOI
constant and the (simultaneous) GDP. This is eisdigrihe ' '
component of the average wage that is not corcblain GDP.

TASE Index Tel Aviv Stock Exch:-ar?ge general stock index in pg, 153 7. 03 TASE
guarterly average, divided by the CPI.

Creditin foreign | Free redit in foreign currency cindexed to foreign curren (in

currency dollar terms), multiplied by the shekel-dollar eaolye rate, -1.52 -5.80%** BOI
divided by the CPI.

Foreignmergers | Mergers andssuance of Israeli firms witl parties at intere: 9,404+ B0

and issuances

abroad (hundreds of millions of shekels)
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