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The effects of taxation of capital gains on the pcing

of financial assets
Roy Stein

Abstract

The capital gains taxation structure in its currfemmat was applied gradually in the
beginning of 2003, following the Rabinovich CommétReport. That was the first
time that individuals in Israel were obligated @ydax on capital gains. Since then,
tax rates have been increased twice. The most trecerease during the sample
period (2000-14) was at the end of 2011. The meatufe of such taxation in Israel
is a distinction in taxation tracks, between norhinad real assets. Since tax
considerations are one of the components that impaanvestors’ economic and
financial decisions, it is important to estimate tiax effect on both financial asset
pricing and on the worthwhileness of holding sudlsess. As such, this research
studies several issues in the Israeli capital markaxation system, and attempts to
assess the bias in the pricing and the holdingetstre of financial assets due to tax
considerations. Among other things, this paper Vdtus on possible biases
incorporated in the pricing and the holding of b®mdth various indexation bases.
The results indicate that the dual-track tax metingglemented in Israel affects asset
pricing and serves as a significant consideratiomvestment decisions regarding
various financial assets. The results also indittzaéthe increase in the tax rate had a

significant effect on the size and compositionh& financial asset portfolio in Israel.
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1. Background

Tax considerations, as one of the components thse hhe greatest effect on
investors’ economic and financial decisions, affegpital allocation in the economy,
the state’s revenues, and even the economy’s lemg-growth. The higher the tax
rate is, the greater part the component will playnvestment decisions. The rise in
tax rates on capital gains in recent years inceetige significance of evaluating this
tax’s effect on economic and financial decisionse Tapital gains tax’'s main effect is
through the following channels:

1. The tax rate on capital gains impacts economiwisgtihrough decisions on
capital investments and, as a result, on produgtand wages. The higher the
tax rate on capital gains is, the more the publit prefer to increase
consumption and reduce its investments and savikggucing the percentage
of domestic savings to below its optimal percentaggy decrease the real
investments in the economy, thus slowing down gndwt

2. Furthermore, the public will transfer part of itssats and savings to tax-
exempt investment channels through institutionavestors, and divert
investments to other channels with lower tax ragash as real estate. The tax
rate also affects the public’s efforts to seekrefxinds. These circumstances
reduce the tax base beyond the economic effectridedcin the previous
section. As a result, government revenues fromeasing taxes beyond a
certain rate may decline.

3. The tax rate impacts investors’ decisions in teaihnBming—when to realize
financial gains. This impact is reflected primarily the development of
revenues over time. Another possible implication tbese investment
decisions may be a decline in trading turnover axl,a result, a higher
liquidity premium on financial assets.

Initial studies on this topic supported zero tax aapital gains, but such
studies examined relatively simple real world ditwas (without reference to
overlapping generations and heterogeneity amondaws)y’ The literature’s

main argument against taxing capital gains is that tax may distort the

! This effect on economic activity decreases if éeenomy has foreign investments, and if there are
tax-exempt investment tracks in the capital ma¢kaeth as institutional investors), which serve ms a
appropriate alternative for the taxable direct stugents.

2 Among the leading papers were: Chamley (1986);nié#n (1985); Atkinson and Stiglitz (1976).



public’s choice between current consumption andinggvto fund future
consumption. Recent research has developed the imaslels, enhanced the

real-world situations, and found that zero tax apit@l gains was not optimal.

There are four key arguments that justify capitahg tax:

1. According to a model which takes into account aygping generations in the
economy—where there are liquidity constraints, emtividuals require loans
against future labor income—imposing a tax on ehpgains facilitates a
lower tax on income, thereby increasing financiallveing in the economy
(Bernheim, 2002). However, this is the outcome dhlihe public assumes
that the government will apply the most appropriae policy at any given
time over the long term. This assumption is critita the outcome. As a
result, research studies have proposed imposinguglimits on tax-related
government decisions.

2. If there is no certainty regarding the public’suitet wages, and tax is imposed
on capital gains, thereby reducing income from stiweents and savings, the
labor supply will increase.

3. The distinction between tax on labor income andhcome from capital gains
is problematic: Since companies and individuals bath, to some extent,
divert their income between these two tracks, inmgps tax on labor alone
without taxing capital gains could increase finaheictivity in the economy at
the expense of productive activity.

4. The correlation coefficient between profit/incomedathe tendency to save
(income elasticity of savings) tends to be posjttuat according to the studies
in this field, its estimation is unstable sinceiunduals’ savings preferences
are highly varied. Therefore, imposing a capital gains tax may resulan
increase in savings, in order to preserve futunelmsing power. The main
difficulty in determining the optimal tax rate lies the wide range of the
assessments of income and future income elassicifisavings.

In recent years, there has generally been a camsensthe literature on the value

added of a capital gains tax, but not on its rate i@eal structure, and there is no

® Numerous empirical studies have shown that saviegssions are not only impacted by many
economic parameters, but by psychological factust{ as self-control).



accepted structural model. This is evidenced byntireerous differences between the
capital gains tax rates in various countries, a§ agein exemptions: some countries
allow a certain decrease in tax rates on long-thotdings, while others grant
exemptions up to a specific amount. It is therefhficult to compare the tax rates in
different countrie$. Generally speaking, most countries do not chamgtal tax
gains on financial assets, while others charger#arging from 10 percent to 40
percent. In 2011, the average rate in OECD menthantdes was 17.8 perceht.

In this paper, | discuss several issues relatetha@adsraeli capital market’'s taxation
system, and attempt to estimate the bias in firdagset pricing and holdings
composition due to tax considerations. | also eiwglly examine capital market
taxation’s effects on the public’s direct holdingsfinancial assets—the tax base—
and on the effective tax rate charged in an asggtegate. Both examinations

provide an indication of the effects of tax incesm®n tax revenues, as well as where
the capital-gains tax system is located on thedraftirve (Wanniski, 1978)

Following are the paper’s conclusions. (1) The dwuatk—nominal and real—tax
system impacts the pricing of assets and servesnaajor consideration in decisions
to invest in the various financial assets. (2) Therease in tax rates has had a
significant effect on the composition and sizehs financial asset portfolio in Israel.
(3) An analysis of the effect on the tax base dfettve tax rates indicates that there
has been a decrease in the public’'s holding ofblaxinancial assets and only a
moderate increase in the effective tax rate. Thiesengs indicate that the current tax
rates are at a point where increasing them wilicedax revenues.

The remainder of the paper is structured as follo®sction 2 reviews the
developments in capital gains taxation in Isra@ct®n 3 outlines the sample and
data; Section 4 econometrically examines the eftféthe changes in capital market
taxation on tax revenues, as well as on the sizk camposition of the public’s

financial assets portfolio, discussing key issugsirgy from the estimation results;

* In addition, it is important to note that some ewies allow offsetting capital gains against calpit
repayments of loans and mortgages, so a simpleasop of tax rates may even be misleading.

® Robert Carroll and Gerald Prante, “Corporate Dévid and Capital Gains Taxation: A Comparison of
the United States to Other Developed Nations”, E&n¥oung, February 2012.

® Since the revenue data (outlined in Chapter atgrovide sufficient detail by asset class, it is
impossible to estimate the direct effect of taxesax revenues—total receipts—and thus directly
estimate where the tax system is located on thiet &urve.



Section 5 examines several issues regarding tbetedf the taxation on asset pricing;

and Section 6 concludes.

2. The development of capital gains taxation in Israel

The current capital-gains taxation structure wadia@ gradually since the beginning
of 2003, following the Rabinovich Committee Repdirivas the first time individuals
in Israel were obligated to pay tax on capital gaifihe tax on real financial assets
(such as CPI-indexed bonds, equities, foreign oggreecurities and options) was set
at 15 percent, and nominal assets (such as uniddexeds and bank deposits) at 10
percent. The reform imposed personal, world-wide taxati@o, that an Israeli
resident who has earned capital gains in any abentry is obliged to pay the rates
imposed in Israel. (The tax rate on assets dendedna foreign currency is the same
as the tax rate on the real assets less exchaegdiffarences). Therefore, as far as an
Israeli resident (or Israeli company) is concerniémre is no difference between
capital gains generated in Israel and abroad. hasvever, important to understand
that foreign securities investments are taxed awegrto the gains in the investment
currency, so the tax calculation does not take actmunt a profit or loss generated as
a result of the investment currency’s strengtherongveakening. In 2006, the tax
rates on capital and interest gains were raised-tathen real assets was raised to 20
percent, and the tax rate on nominal ones wasdasé5 percent. In January 2012,
following the Trajtenberg Committee report, the tate on capital gains from real
assets was raised to 25 percent, while the taxamtaominal assets remained the
same, at 15 percent. Assuming a real interestofe®epercent and an annual inflation
rate of 2 percent, the tax on nominal assets bef@ehange was 25 percent higher
than the tax rate on real assets. Following thengbathe tax rates for both asset
classes would be almost identical (under the Cotesig assumptions regarding the

real interest rate and inflation rate).

" The tax rates of the different instruments wetessethat the tax rates on all instruments would be
identical, assuming a 2% inflation rate and a ratdrest rate of 4%Makam and unindexed bonds
series were tax-exempt in 2003.



Table 1
Development of tax rates on individuals’ capital gas, 2003-14

(percent)
Taxpayer Tax event 2003-05|  2006-11 20%2and
onward
Interest payment /
asset sale in nominal 10 15 15
channel
Interest payment /
Household . asset sale 15 20 25
in real channel
Interest payment /
asset sale in foreign 35* 20 25
channel
Dividend 25 20 25
**S'\r?::;:';' or Dividend 25 25 30

*Until December 31, 2004. Subsequently, this raés weduced to the capital gains tax rate.
** Material shareholders complement their paid tasinging it to the prescribed rate at the endhef t
year, as part of their annual financial statements.

In the context of taxation, two other types of taygr can be defined, in addition to
those in Table 1: companies—which pay a uniform (@tporate tax) on all their
income, including their income from capital, andtitutional investors—particularly
pension funds, provident funds and advanced trgiinds—which are exempt from
capital gains tax for their customers. The chamg@sduced in recent years in the tax
regime affected the public’s holdings in financadsets, but did not affect other
capital market investors. Thus, their effect on ¢aenomy’s overall financial asset
portfolio is partial. Moreover, the tax reform hefectively made contributions for
long-term investment instruments more attractivlisTis because not only the
contributions are tax exempt—the capital gainsh&@sé instruments are tax exempt as
well.

The marginal investor in the market is defined as who is the dominant factor in
determining financial asset prices, and accordmgvhose tax considerations the
relevant information can be extracted from the tapsees. In 2003, the Bank of

Israel changed the calculation of yield to matuoty bonds from relative gross to



gros$, based on empirical findingshowing that investors who were exempt from at-
source taxation (banks, corporations, providend$uthat had purchased the bonds
originally or had purchased them before the curnetetrest period) were the ones to
determine the market prices. The market structuag have changed drastically as a
result of changes in tax rates or in the publis'sea portfolio; there is thus room to re-
examine who the marginal investor is and what hikey tax considerations are. An
initial attempt to determine the identity of the ngiaal investor is presented in
Appendix 1.

3. The data and sample

Data on revenues from taxes on capital market gaieson a monthly basis in the

sample, which begins January 2004 and ends Feb2@d4. The data in the sample

are divided into three main sectiols:

1. Revenues from tax on interest payments - for @ésyof deposits and savings in
the economy, from coupon payments as well as baotts at discount (zero-
coupon or a coupon with a lower rate than the ntasgke).

2. Revenue from tax on capital gains - for all typésexurities, including equities,
bonds, derivatives, ETNs and mutual funds.

3. Revenue from tax on dividend payments - on paymentgdinary shareholders
and material shareholders (the latter pay a higherate).

8 The relative gross yield to maturity is based afcalating the yield from the point of view of an
investor who is exempt from tax on capital gainsrmt on the interest accrued prior to purchasig t
bonds.

° An internal paper by Noa Getz, “Who are the ineestvho determine the yields in the indexed bond
market”, Monetary Outlook 8/2000. The empiricaltsem this and other, unpublished papers were
based on a comparison of yields to maturity of @Ekexed bond series which have different coupon
levels, but are similar in term to maturity.

19 A request was submitted to the Israel Tax Autlddt a breakdown of revenues by asset type (CPI-
indexed bonds and deposits /savings, unindexedsband deposits, stocks, mutual funds, etc.). The
request has yet to be met.



Figure 1
Revenues from taxes on capital market gains, 12/220802/2014, monthly data,
natural log in NIS million
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Figure 1 indicates that despite the increase imdéx during the sample period, there
was no increase in tax revenues, both on intem@gnhpnts—for which tax revenues
are relatively stable and dependent on the intesgst and on capital gains, whose
revenues are quite volatile and dependent on numentacroeconomic factots.
Economic developments and expectations thereoinstgidne backdrop of the global
crisis, had a significant effect on the developmehtax revenues. The financial
crisis, which began in late 2007 and worsened tdsvdre end of 2008, had numerous
ramifications for economic activity in Israel. Omas a sharp decline in nominal and
real interest rates and economic activity, agamstoackdrop of the government debt
crisis worldwide and the corporate bond crisissraél. In a quick reaction, investors
adjusted their portfolios to mitigate the risk aflding securities. In 2009, and even
more so in 2010, Israel made a relatively rapicbvecy, which came to a halt in
2011, with the deterioration of the sovereign deiis in Europe. This period was

thus characterized by marked fluctuations both ¢onemic activity and capital

YTax receipts for dividend payments grew during saenple period - as a direct result of the tax
increase on capital gains, which brought it cldsethe tax rate on dividend payments, thus reducing
the previous market distortion. This topic is beydohne scope of the current paper.
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markets, which significantly affected tax revenuks.addition, during the sample

period, significant regulatory changes were intic@tliin institutional savings. The

main changes were as follows:

1. A prohibition on withdrawing funds from provigefunds after 15 years, on
contributions beginning in January 2006.

2. A prohibition on withdrawing funds from provigkefunds in lump sum. As of
January 2008, withdrawal is allowed only as annuity

3. The Mandatory Pension Law, which came intoctfile January 2008.
The significant monetary and financial developmertd the numerous regulatory
changes that have taken place in Israel have graffttcted the public's assets
portfolio. The estimated effect of the changesanx tates during this period on
total tax revenues and the asset portfolio comjoosis thus difficult to identify.

4. Examining the effect of the taxation

The effect of tax rates on tax revenues will beesssd in two stages: 1. Assessment
of the effect of the changes introduced in the rfabes on the composition of the
public's financial asset portfolio and, as a resudn the tax base (Section 4.3); 2.
Given the tax base, assessment of the effect afttheges in the statutory tax rates on
the effective tax rates (Section 4.4). Before exang these effects, | will describe the
methodological framework of the estimation equaio(Section 4.1) and the

econometric method used to assess the effectadSdcR).

4.1 The methodological framework

Beyond the tax rate, total tax revenues on gaors the public’s deposits and savings
depend on two basic factors: total funds accruimgrest (the tax base) and the
interest rate paid (the gains relative to the tase). In contrast, total tax revenues on
profits from the realization of financial assetgeéeds not only on the tax base and
the rate of increase in the prices of assets iecud the public’s asset portfolio, but

also on the degree to which the asset is realzalé or notional sale). If the tax base
were to rise as a result of a change in assetgpre the public does not realize these
gains, the effect of the price increase will notreéected in tax revenues. Moreover,

the tax base (the value of the public’s direct hmmd) changes not only as a result of
the changes in financial asset prices, but alsaaltlee change in the assets’ total par

value (for example, when issuing stocks and bortshould be noted that a change

11



in the value of the public’s holdings as a restilpablic offerings does not increase
tax revenues immediately, but rather, the expandinibe tax base increases potential
future tax revenues. In sum, the correlation betwbe scope of the public’s holdings
and capital gains tax revenues is not clear cutis-idffected by various factors,
including the worthwhileness of realizing accruedhg.

Changes in the taxation structure may affect thepmsition of the public’s financial
assets portfolio. The relative worthwhileness ofesting in various financial assets
may change unevenly as a result of tax rate chartbas, tax rate changes may
significantly affect the asset portfolio’s compamit Therefore, when examining the
effect of changes in capital gains tax rates, important not only to look at the tax
revenues but also at the scope and compositiomefptiblic’s direct holdings in

various financial assets.

4.2 The econometric method

Following is an examination of the effect of incseay the tax rate on the
developments in the public’s financial asset pdidfand actual tax revenues. This
effect will be examined using cointegration anaysis the effects of the explanatory
variables on the dependent variable are endogersm,it was found that the
variables themselves are not stationaryirst, | will examine whether there is
cointegration between the variables in the modekkgmining the residuals of the
estimation equation according to the method of &ragid Granger (1987). Second,
the effect itself (i.e., the value of the param®ter the cointegration vector) will be
estimated using the Dynamic-OLS (DOLS) method pseploby Saikkonen (1992)
and by Stock and Watson (1993). This method is éddethe static estimating
equation, which estimated the differences betwbhenagged or leading explanatory
variables in the first stage (in which all the ahles are set at levef$)Given that
there is indeed cointegration between the variablbe estimates obtained by
applying the DOLS method are asymptotically effetiln addition, the estimates

obtained are unbiased and have normal asymptatidhdition t values; this is also

2The tax changes also affect trading volumes—a tiesuilt of their effect on the worthwhileness of
holding the financial assets. This effect wasex@mined in this paper.

BAccording to unit root tests (ADF and PP), it ispmssible to reject the hypothesis whereby the
explanatory and dependent variables in the estigatijuations are not stationary.

“The dummy variables representing the tax rate aimmgere entered into the estimating equation as
deterministic variables (with no added lag or leddnges). It is thus possible to assess the gtatist
significance of the effect of tax rate changestendependent variable.

12



the case in the presence of endogeneity and serialation'” It is important to note
that this method also solves the endogeneity pnokle equations estimating the
composition of an asset portfolio characterizeddoy volatility using high-volatility
asset prices. The reason is that, in such a dasalifferentials in the lagged or lead

explanatory variables neutralize the endogeneith@estimating equation.

4.3. The estimation equations—the composition of ¢épublic's financial asset
portfolio *®

The main question studied in this paper is whaefifect is of changes in tax rates on
the composition of the public's financial assettfptio and, as a result, on
government tax revenues. Tax revenues are detedmioteonly by tax rates but also
by the value of the public's holdings in taxableaficial assets (i.e., the tax base).
Therefore, the effect of tax rates applied in Is@ethe tax base will be examined.
The structure of the estimating equations for thblip’s direct holdings in various
financial assets relative to the GDP estimate Qtbmposite Index) is as follows:

1)

log(S /Y,) = a, + a,(@trend) + B, log(madd _h) + 3, log(madd _s) + B,I1* + S (Rib,)

+ BeoD; + Bros(@trend)D, + ¢,
Where:

S- the public’s direct holdings in asset S (inchglthrough mutual funds);

Madd b - Index of prices of bonds traded on the stockharge (government and
corporate);

Madd_s - the General Shares Index;

Y - the Composite State of the Economy Index;

Rib - short-term real interest rate:

I1'? — the inflation rate in the past 12 months

@trend - the time trend;

D - dummy variable vector. Following are the dummgriables examined as

deterministic variables in the estimation equation:

®Under this method, the t values are calculated rdomg to a standard deviation consistent with the
heteroscedasticity-consistent standard errors.

®This paper includes an assessment of the effebedfx rates on the public's financial asset potf
rather than on the total asset portfolio (whicHudes,inter alia, real estate investments). Thus, there
was no need to add the public’s holdings in noasiirial assets to the estimating equations.

13



D2003 — dummy variable that is attributed the vdlder the months in 2003,

the period in which the tax rate was gradually isgabon financial assets

D15- a dummy variable that is attributed the valuer the period beginning

in January 2004 and ending in December 2005, ageliring which the real

tax rate was 15 percent

D20- a dummy variable that is attributed the valuerltie period beginning

in January 2006 and ending in December 2011, ageliring which the real

tax rate was 15 percent

D25 - a dummy variable that is attributed the valderlthe period beginning

in January 2012 and ending in December 2013 (ertleofample period), a

period during which the real tax rate was 25 percen

D_MM_YY - a dummy variable that is attributed the valuenly on the date

indicated in the variable.
The results indicate that the composition of thbeligls asset portfolio changed as a
result of the tax reform applied in early 2003 aasl,a result of the tax rate changes
over the years, after controlling for various exumyes factors reflected in the
financial assets’ prices - inflation, interest sate the economy and activity level (the
Composite State of the Economy Indék)lable 2 indicates that the short-term real
interest rate has significant weight in explainthg asset portfolio composition, in
particular — its sensitivity to holding cash, cumreaccounts and self-renewing
overnight deposits (SRO). Although no significafieet of short-term real interest on
each asset separately was found, the value ofublécjs total taxable financial assets
increases significantly in line with the short-temsal interest rate. The dummy
variables representing the tax changes in Israglarvarious estimating equations are
significant and stable, and their effect on the position of the asset portfolio is
considerablé®

17 Other exogenous variables, such as equity indibesad and home prices in Israel, were examined.
These variables did not have significant explanafmower in the estimating equations. A possible
reason for this result is that the prices of staaiiad and in Israel are highly correlated, arahghs

in home prices in Israel are highly correlated wfth real interest rate.

18 Tax changes are represented by two types of duvamigbles, intercept and trend, which enable tax
rate changes to affect two dimensions - and owvee.tiThe trend variable throughout the period
(excluding dummy variables representing the chamdeabe tax reform) was insignificant under the
various specifications.

14



Table 2

The results of the estimating equations for the pulx’s direct holdings in various

types of taxable financial assets, by percentage @stimated) GDP?’

January 2000 through April 2014

Public’s Direct Tradable | Savings Cash,
total holdings in bond plans current
taxable stocks holdings and accounts
holdings*** Israel in Israel | deposits | and SROs
The General 0.29 1.14 0.17 -0.18 -0.165
Shares Index (10.5) (18.4) (2.98) (-5.6) (-1.74)
Bond Price Index 0.42 1.07 -0.14 0.9 -0.04
(2.34) (2.7) (-0.39) | (5.22) (-0.07)
* Inflation in the 0 -0.006 0.01 0.0003 | -0.008
past 12 months| (-0.22) (-1.3) (2.3) (0.13) (-1.1)
snorvtermreall 0006 | 0007 | 0036 | 0.023 | -0.066
(annualized) (1.88) (0.88) (-5.25) | (7.07) (-5.8)
C 1.6 -11.2 -0.37 -1.76 1.3
(-2.07) (-6.5) (-0.23) | (-2.34) (0.49)
0.005 -0.006 0.015 | 0.0005 | -0.0007
@TREND (3.37) -1.8) | (5.17) | (0.42) | (0.88)
0.012 -0.05 0.085 | 0.0004 | -0.036
D2003 0.6 11 | (207) | (001) | (-0.54)
D15 -0.16 -0.26 0.05 -0.08 0.053
(-5.6) (-4.12) (0.85) (-2.9) (0.55)
D20 -0.31 -0.33 -0.23 -19 0.32
(-6.3) (-3) (-2.2) (-3.9) (1.9)
D25 -0.78 -0.59 -1.04 -0.34 0.59
(-7.6) (2.6) (-4.94) | (-3.5) 1.7
. -0.015 -0.022 0.004 | -0.007 0.007
@TREND*D2003| 54y | (-355) | (063) | (26) | (0.76)
. -0.007 -0.006 -0.011 | -0.005 0.008
@TREND™D1S | 5oy | (238) | (5) | (42) | (1)
* -0.0065 -0.002 -0.011 | -0.003 | 0.0055
@TREND™D20 | g 5y" | (135) | (6.8) | (41) | (2.1)
* -0.0078 -0.002 -0.013 | -0.006 0.011
@TREND™D25 | 55y | (0.86) | (6.8) | (-65) | (3.38)
RN2 0.987 0.988 0.99 0.94 0.98
Engle-Granger tau ) ) ) ) )
-statistic (Value) 51 6.2 6.4 6 4.6

The numbers in parentheses represent the stdtistiedues of the estimated coefficients / the imigsvalues
indicate that the same coefficients were not foenlde significant under the various specifications.

*/** Forced equality between the coefficients (thmsproving the standard deviations of the coeffitse which
were very similar to begin with).

*** Pyblic holdings in taxable financial assetsclinding, inter alia, stocks, bonds, foreign assets, mutual funds,
savings accounts and interest bearing deposits.

19 The full results of the estimating equations, alsulated by the E-Views software are presented in
Appendix 2.
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Figure 2 indicates that the increase in tax raasfiected in a decline in the public’s
direct holdings in taxable financial assets. nigresting to see that when the reform
was applied to all assets except for unindexed $@mdimakam in 2003, the public
decreased its equity holdings by 5 percent andeasad its bond holdings by the
same percentage. In contrast, where deposits afiinigsaaccounts were concerned,
the change at the beginning of the reform was dbatv persistent—due to this
aggregate’s nontradability. It should be mentiortedt, in contrast to tradable
financial assets, for savings plans and depositsital gains may not be offset by
capital losses for other assets, and a date fonwlaes are realized cannot be set.
Therefore, it is reasonable to assume that theodostion of the tax and its
subsequent increase greatly influenced the publa®ice between the two
alternatives - savings plans and deposits versastdioldings in bonds ammdakam.

One of the direct results of the decline in the ttwohileness of the public's direct
holdings in taxable financial assets was a siganfigncrease in the public’s holdings
in the cash, current accounts and SROs aggréyatéhough the tax effect on the
aggregate was minor when the reform was first cuoed, it increased over the years.
After the latest tax increase (in early 2012), ¢fiect increased rapidly, reaching a
very high level towards the end of the sample gkritis result is consistent with the
findings of Offenbacher and Cohen, who estimatesl demand equation for the
means of payment in Israel between 1990 and 2bTHey argue that there was a gap
in the current account aggregate between the exgh@rhount of the current account
deposits according to the equation and their actoredunt, a gap that initially formed
in 2005 and reached 40 percent at the end of tiv@a®n period. In contrast, there
was no large or consistent gap in the cash aggreghey also found that, during the
sample period, the growth rate of demand for car@rcount deposits greatly
exceeded the demand for cash, arguing that tHsrelifce is not easily explained by

theory?® The explanation may be found in the numerous strat changes

2 'When decomposing the aggregate, the effect isfisignt, and to the greatest extent, in SROs, but
less so in current accounts, and is non-significanash.

2L An internal memorandum of the Bank of Israel, ligvard Offenbacher and Noa Cohen, entitled:
"Re-examination of the Demand for Means of Paynmeigrael: 1990-2014".

22 As the gap between the demand and the means ofgmayaccording to the equation of the demand
for funds in the internal memorandum by Offenbacdied Cohen began as early as 2005, and in the
current paper in 2004, before the monetary intewst dropped to the zero environment, the ligyidit
trap, as described in the theoretical literatu@inot serve as the main explanation for the gap.
However, the possibility of a liquidity trap, espadly at the end of the sample period, in which the
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introduced shortly before the sample period, suctiha capital market taxation in

early 2003.
Figure 2
The tax effect on the share of the public’s diredcholdings
in various assets, the cumulative rate of change0@3-14
(according to the estimation results)
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It is interesting to examine the extent to which teform in capital market taxation
and the increases in tax rates over the yearsteffeélse public’s overall taxable direct
holdings® Figure 3 (and the estimation results presentékalile 2) indicates that in
recent years, and especially after the recentrteveases on financial assets, the rate
of decline in public’s direct holdings in these etssaccelerated somewhat. At the
same time, the regulatory changes introduced inattea of institutional savings
during the sample period, which are expected toease the public's holdings in
financial assets through institutional investorayédn somewhat offset the public’s
direct holdings in taxable financial assets. Howgewcording to the estimation
findings in this paper—the decline in the publisddings in taxable financial assets

prior to the regulatory changes in institutionatisgs and the decrease in holdings in

interest rate reached the zero environment, may thia estimated gap in the estimating equation

upward.
ZAccepted alternatives for direct holding in finalciassets by the public are savings through

institutional investors, which are tax-exempt, ameestments in other asset classes, such as ta#d.es
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line with the tax rate hikes—the effect of the ti@xa on the scope and composition of

the public's financial assets portfolio cannotdgeored.

Figure 3
Share of the public's holdings in taxable financiahssets
out of the public’s total financial asset portfolo24
2002-14 (according to the estimation results)
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Beyond the effect of the capital-market tax refoom the worthwhileness of the

public’s holdings in taxable financial assets sitinteresting to examine whether tax
hikes over the years have increased tax revenives the tax base—i.e., if they have
led to an actual increase in the percentage ofatkgpaid. Chapter 4.4 examines this

guestion.

%*The public's asset portfolio, as calculated byBhak of Israel, excludes the government, Bank of
Israel and investments by nonresidents, commebeiaks and mortgage banks.
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4.4 The estimating equations—the effective tax rate

Tax revenues are determined not only by the taesrahd by the scope of the public's
holdings in taxable financial assets (the tax hds&)also by the degree to which tax
avoidance is worthwhile (through tax planning ainadreducing the tax liability,
such as that described in Chapter 5). Equationiid&®s the rate of tax revenue from
the public on payouts received from deposits arndhga (as well as from coupon

payments and the purchase of bonds at discéunt):

@ |og(taxs—$) — o+ BribRL + B,TT% + B, log(@ trend ) + A, log(@ trend )D 20

2
t + fslog(@ trend )D 25+ ¢,

Where:
tax_int — revenue from tax on deposits and savings;
< - the savings plans and interest-bearing deposits;
ribR1 — the real annual yield from the zero curve;
[1%* - the inflation rate in the past 24 months;
@trend - the time trend;
D20 — a dummy variable that is attributed the valudor the period beginning
January 2006 and ending in December 2011, a pduodg which the real tax rate
was 20 percent
D25 — a dummy variable that is attributed the valudor the period beginning
January 2012 and ending in September 2013, a pduodg which the real tax rate
was 25 percent
Appendix 3 presents the results of the estimafidme results of Equation 2 indicate
that the real 1-year interest rate is positivelgrelated with the effective tax rate on
savings and deposits. The interest rate in thisteoyu reflects the percentage of profit
on deposits and savings. We thus expect that tieeest rate will have a positive
effect on tax revenues. In Israel, there are twifemdint taxation tracks for
individuals—nominal and real. It would be interagtito examine which interest rate
better explains the tax revenue rates. The estmaé&sults of various specifications
indicate that the short-term real interest rate #mal actual inflation rate have a

% The public seldom holds bonds directly, but ratieough mutual funds or ETNs. Therefore, most
of the tax revenues on interest may be attributetthat paid out on savings plans and interest-bgari
deposits.
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statistically significant effect on revenue dathjle the nominal interest rate does not
enhance the explanatory power. It may be that {@dRxed) savings plans are more
affected by the financial worthwhileness than dé@pdsvhich usually are not indexed
to the CPI).

The main result of this equation is that, as exgcthe tax revenue rate has indeed
increased, but not at the full rate of the tax éase. For every increase in the real
statutory tax rate (33 percent and 25 percentjetivas only a partial increase (about
26 percent and 14 percent, respectively) in thecéffe tax revenue rafé.This
result—with regard to the small rate of increasetar revenues relative to the
increase in the tax rate—may possibly be explaifgd the increase in the
worthwhileness of tax avoidanceter alia, through tax relief requests, such as by

senior citizens.

Figure 4
The change in the effective tax rate on savings pia and deposits,
12/2005-12/2013
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See Appendix 3 for the full results of Equation 2.

% Note as well that the interaction between theréserate and tax changes does not increase the
significance of the equation’s explanatory power.
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Following is the estimation equation of the effeetcapital gains tax rafé:

tax _capi,, madd _s,
3) Iog(T) = a + 3, log(volume _s;) + ﬁa( /nadd _5[_4)

+ 3,010 04+ ,D12 05+ B,D12 11+ B,D12 12+ B,D20+ B,D25+ ¢,
Where:

Tax_capi — revenue from capital gains tax (realizationio@ncial assets);

4 - the public’s direct holdings in stocks tradedsrael;

Volume_s - the average monthly trading volume ef@eneral Shares Index;
Madd_s - the stock price index.

Appendix 3 presents the results of the estimation.

Equation 3, which describes the rate of tax revenome profits earned from the
realization of financial assets, shows that taxnpeyts are highly correlated to the
rate of increase in the General Shares Index inlaiefour monthé® It was also
found that trading volumes indeed have a positfieceon tax revenue (but without
sufficient significance). The main result of thistimating equation is that the
effective rate of tax revenue did not increasdlatsaa result of the tax increasést
the same time, the option given to the public +rdalize its profits (at least as a
notional sale) prior to the tax hike - was widelylized, which should have been
reflected in a relative decline in tax paymentghim period following the tax hike. The
results of the estimation may also be affectedrbynarease in the share of corporate
bonds in the public’s total holdings in financiasats (both directly and through
mutual funds and ETNS): corporate bonds generadlid yower profits than stocks,
which reduces the total tax revenues on the prdfits important to note that these
findings are based on revenue data that includeyrmgres of assets, so that firm
conclusions cannot be reached. To estimate thetefféax changes more accurately,

it is important to use data specific to each typasset separately.

%" Since the tax is collected on the financial assstke date and according to the statutory tax rate
known on that date, changes in the statutory téexwéll be reflected immediately on the date of the

realization of the profits (unlike in the case aktcollection on deposits and savings). There is
therefore no need to add a time trend variablehi® éstimating equation in order to explain the

development in tax revenue.

% Several specifications were examined, includiregahange that took place the previous month, and
the index log. It was found that the variable witik greatest explanatory power was the changeein th
index in the past four months. No explanation wanél for the rate of increase in the Bond Price
Index.

% The coefficients were non-significant negatives.
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5. Asset Pricing Issues

Issue 1 - the indexed vs. the unindexed track

Different tax tracks for alternative financial assenay have a significant impact on
their relative worthwhileness, and, as a result,tts development of their prices.
When the tax rate on income from holding a CPI-ksdkebond is 25 percent of the
real profit, while the tax rate on income from holglunindexed bonds is 15 percent
of the nominal profit, there are only very specifiterest rate combinations in which
the tax payments on both bonds will be the samether interest rate combinations,
the different tax payments will be considered inigsiens on investing in these assets.
It is therefore important to understand the extentwhich they impact on asset
pricing. Table 3 presents several examples of y@lchaturity combinations on two
alternative assets—an indexed bond and an unindered-each with a one-year
duration, as well as the break-even inflation pdihe inflation rate) in which gross

and net yields are equal.

Table 3
The real yield, nominal yield, and the difference btween them
(Gross and net annual yield, in percent)

The real yield on CPI- The nominal yield on The breakeven inflation

indexed bonds unindexed bonds point*

Gross Net Gross Net Gross Net
0 0 2.35 2 2.35 2.0
0 0 1.18 1 1.18 1.0
-1 1% 1.18 1 2.18 2.0

1.33 1 1.18 1 -0.16 0
3 2.25 5 4.25 2.0 2.0

* The break-even inflation point is the differermetween the nominal yield and the real yield.

These combinations indicate that the taxation sadkpact is not negligible,

especially when the real interest rate is near.ZeRd-indexed bonds are not taxable,
while nominal profit from unindexed bonds is. Whae real interest rate is near-zero
and the assumption is that inflation expectatiaesimthe middle of the target range,
the gross nominal interest rate according to tkattan considerations will be 2.35

percent—compensation of 35 basis points more tharax payments, which are not

39 When there is a real loss on the holding of arfi asset (a loss that does not arise from a meimi
loss but rather from a relatively sharp increasthenConsumer Price Index), the loss cannot bebffs
against other profits in the investment portfolie.( the loss does not serve as a tax shield).
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imposed on real holdings. These considerations increase the worthwhilenéss o
holding CPI-indexed bonds. Moreover, when inflati@xpectations do not
materialize, and actual inflation is other thane2gent, the tax payments remain the
same, but the net earnings on both types of bonaisges. For example, if the actual
inflation rate during a bond’s holding period wap&cent, the real profit on holding
a CPl-indexed bond will remain negligible, but theal profit on holding an
unindexed bond will be negative, although the taynpent will remain the same.

It is also important to present the equilibrium @ding to the Trajtenberg
Committee, which recommended raising the tax ratthe real channel rather than on
the nominal one. Table 2 shows that when the gemsinterest rate is 3 percent and
the gross nominal interest is 5 percent (assumi@gparcent inflation rate), the tax
payments on these two holdings are the same, amneftine, the break-even inflation
point, obtained from the net yield difference, liese to 2.0 percent. However, in no
other combination of interest rates will the taympants be identical, and there will
be some difference between the gross breakeveatiorflpoint and the net breakeven
inflation point. It is important to recall that threal interest rate may, and should,
change over time-ater alia, in accordance with the central bank’'s monetaticyo
over the business cycle. The lower/higher the irdalest than the breakeven interest
rate, the more positive/negative the bias at teak®ven inflation point.

It may be assumed that, in practice, the biasesridesl above are offset by those
same investors who pay a uniform tax rate on airtprofits, or those who are
exempt from tax on profits earned in the capitatke However, the effect of the
two tax tracks on private investors cannot be igdpeven if they do not constitute
the market’'s marginal investor and are not the doeserve as a determinant pricing
factor, the worthwhileness to those investors efittvestment may varies markedly
over time and under various combinations of inter&tes/yields and inflation rates.
To calculate the extent of the bias of the breatnewflation point as a result of the
capital gains tax paid by individuals, the two @réint tax tracks should be taken into
account, as shown in the following formula:

T @+N)x015

BEIl T =
— ' (1+R)x 025

31 Assuming that there is no inflationary risk premiand no liquidity premium differences between
the nominal and real interest rates (for the sdleenaplicity).
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Where:

Ni - the nominal yield on day i;

Ri - the real yield on day i;

BEI_Ti - the bias at the break-even inflation paant trading day i. This bias stems

from the different tax tracks for private investordsrael.

Figure 5
The bias in the breakeven inflation point as a redtuiof the different tax rates
on CPIl-indexed and unindexed bonds

Percentage
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* The bias at the breakeven inflation point is oddted as the difference between the estimateraai
on the basis of the gross yield calculation andotine obtained on the basis of their net calculafidre
red line indicates the interest rate/yield comboret in which a bias is not obtained at the breakev

point.

Figure 5 indicates that in various real and nomin&rest rate combinations, the
breakeven inflation point bias may be high, andndreases the further the real
interest rate moves away from the one assumedvegtiors as the breakeven interest
rate, assuming that inflation expectations arbatcenter of the inflation target.
Another problem that derives from the real taxasystem is the calculation of the

real profit for tax purposes—the adjustment foratibn. The profit adjusted for
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inflation is calculated according to the last knov@®l. Under this rule, when
investors purchase a financial asset on the 15theomonth (just before the CPI for
the previous month is published) and sell it thetmay (after the CPI's publication)
they will pay tax adjusted for the published CRth@ugh they have held the asset for
a single day only, and not on the month coverethbyCPI. Moreover, investors who
buy or sell their assets frequently may hold arfaial asset intermittently over a
relatively long period, yet their tax assessmetitwat be fully adjusted for inflation.
Such an investor may pay tax at a nominal rate ppftau 25 percent, above the
prescribed rate. Based on these considerationsstons in CPI-indexed bonds and
other assets, such as stocks and mutual fundsinsittase their holdings around the
CPI publication dates in which there was a positlange over the previous month,
in order to receive the adjustment for inflatiotatee to the previous month, and
decrease them around the publication dates of @Phich there was a negative
change in relation to the previous month, to ath&l adjustment. Thus, the adjusted
profit will be smaller, tax payments will be reddcaccordingly, and the net nominal
profit will be greater. This situation may createstong correlation between an
investment’s worthwhileness and the timing relatiwee CPI publication dates.
Empirical tests also confirm the influence of thel@ublication date. We examined
equity trading volumes in two different periods—émef and after the introduction of
the tax reform—and found that trading volume wdeaéd by the CPI publication
date: it increased by 16 percent in the periodofaithg the implementation of the
reform, and decreased by 7.5 percent prior toabl@ 4)**** The increase in trading
volume on the day preceding the publication of @ during the reform period is
particularly notable in view of the decline in tnagl volumes prior to the tax reform’s
introduction in Israel—a decrease that may be du¢hé greater uncertainty just

before the publication of an economic figure.

32 The effect of the CPI's publication date on tragin financial assets was examined specifically in
stocks, because bond prices, especially of indereds, are directly affected by the CPI and theetra
turnover is therefore likely to be impacted. Stpckes, on the other hand, are less affected b e
and therefore we do not expect the publication datkave a significant effect. Note that a similar
picture, albeit less significant, emerges whenyaiag) government bond trading volumes.

* Trading volumes again decline within several ddeginning on the second day after the CPI's
publication. When estimating the equation withaatautoregressive process, this result is evidhent,
with a high serial correlation in the residuals. @malysis of the effect of the sign of the rateludinge

in the CPI (negative or positive) on the turnovamsws that there was no difference in this efféut:
turnovers increase at the same rate on the twingrathys surrounding the CPI publication dates.
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Table 4

An analysis of the effect of the real taxation trak on stock trading volumes
The dependent variable: The natural log of daily sick turnover at par value*

The explanatory variables Before the introduction of

the reform
8/1995-12/2002

After the reform**
1/2011-11/2013

Dummy variable for the trading

day preceding the publication of -0.075 0.16
the CPI (-1.93) (2.4)
D_PUBLICATION (1)
Dummy variable for the trading
day following the CPI's 0.06 -0.09
publication date (0.16) (-1.37)
D_PUBLICATION
Dummy variable for the second
trading day after the CPI's 0.04 -0.12
publication date (1.01) (-1.8)
D_PUBLICATION (-1)
Dummy variable for the first -0.22 -0.27
day of the week Weekday1l (-9.9) (-7.1)
Dummy variable for the secongd 0.09 0.12
day of the week Weekday?2 (4.2) (3.1)
The natural log of time 0.16 "1.98
d (11.4) (-8.4)
4.75 26
- constant
C - consta (19) (16.07)
The lagged dependent 0.64 0.46
variable (35.8) (13.9)
No. of observations 1817 701
R 0.615 0.466
DW 2.3 2.14

* The numbers in parentheses denote the statisticdlies of the estimated coefficients.

**The tax reform was implemented gradually begimgnin January 2003.

Issue B - Tax on profits from foreign assets vs. mainal assets

The difference in the indexation basis of the tax domestic investments and
investments in assets denominated in foreign camsrcreates tax incentives that are
contradictory to the economy’s interests in ternisexchange rate volatility and
financial stability: In periods where the shekelpiation is expected, there is
greater incentive to invest in foreign assets. Tére system thus contributes to
accelerating the depreciation trend, while in p#siauring which appreciation is
expected, there is less incentive to invest inifpreassets. The taxation system thus
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intensifies the appreciation trend. The problematature of tax incentives is
exacerbated when the shekel is sharply depreaatappreciated, which poses risk to

the economy’s stability. In such situations, there$aid taxation system is an

important key component in investors' decisions,ictvhprevents them from

diversifying their investments in a manner thatéseficial to the econon.

Table 5

The net and gross yield according to the two taxain systems: the existing
situation and following the introduction of a uniform nominal taxation system

(percent)
Net return in
Change | Gross yield Net return in nominal shekel
in in the Gross yield | nominal shekels terms using a
exchange investment| innominal | under the currenf uniform nominal
rates currency | shekel termg taxation system*| taxation system**
1 5 8 13 11 10.4
2 -5 6 1 -0.5 0.75
3 -8 8 0 -2 0
4 8 -4 4 4 3.2
5 6 0.5 6.5 6.375 5.2
6 -6 0.5 55 -5.625 -5.5

* In the current situation, investments in foreigiocks are taxed for the profits in the currency in
which the investments are denominated.
**Eor the purposes of this example—a uniform norhtaaation system at a rate of 20 percent.

To illustrate how the indexation base may affe@ torthwhileness of investing
abroad, we examine the net yield in nominal shekélshe profits earned from
holding foreign assets in various (but possibleyl&vacenarios, under the current
taxation system and under another one, in which tthe rate is nominal and
uniform—20 percent. The findings of this analygisesented in Table 5, illustrate the
distortion that the current taxation system createsrms of investment incentives.
Thus, for example, in world scenarios 2 and 3, uiigle current taxation system, the
profits from investments abroad are taxed, but ttu¢he appreciation during the
investment period, the net yield in nominal shekglsegative. This situation reduces
the incentive for investing in assets abroad deghe rise in their prices. On the other
hand, in world scenario 1, in which the shekel degted, taxation according to the

current system only applies to the yield in theestment currency, and the net yield

3 In contrast, a uniform nominal taxation system ptately eliminates the tax incentives that
accelerate exchange rate trends.
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in nominal shekels (due to the depreciation) iatredly high. This situation increases
the worthwhileness of foreign investments, thusaasing the pressure for continued
depreciation of the shekel. In world scenarios 8 &n investments in bonds are
shown, which usually yield a relatively small ptafate, and the worthwhileness of
investing in them is highly dependent on the dgwmelent of the exchange rate. Even
in these world scenarios, it seems that the curtaxation system increases the
volatility of profit and loss on these investmerds,opposed to the nominal taxation
system.

Another advantage of the transition to a uniformrmimal taxation system is the
possibility of offsetting profits and losses infdilent securities. In world scenarios 3
and 6, in which the asset did yield a positive profthe denominated currency but a
negative one in nominal shekels, these losses mape offset against profits from
other investments. The same is true for offsetaashinal against real assets: a real
loss on the holding of a financial asset that didresult from a nominal loss may not
be offset against profits from other assets initivestment portfolio (i.e., the loss is
not used as a tax shield). This situation createsffective tax payment that is higher
than the statutory rate on the public's total fei@hasset portfolio and motivates the

public to take into account tax considerations winerking investment decisiofs.

Issue C - Mutual funds as an alternative for direcinvestment in bonds

The value of the mutual funds in Israel is NIS 280on, distributed over some 1,240
different funds, which enable the public to invitsstmoney in diversified channeld.
Some mutual funds enable investors to receive exatarns on direct investment in
makam series or unindexed bonds, which are called manasket/financial funds.
Their advantage lies in a different tax track theg subject to: When private investors
purchasamnakam, they pay a 15 percent tax on the nominal prafitcontrast, when

they buy a tax-exempt mutual fund, they pay a 25qué tax on the real profit. In an

% In contrast, under a uniform nominal tax reginheré is no restriction on offsetting losses against
profits on other assets.

% For taxation purposes, the reform defined two $ypé mutual funds: A taxable fund and a tax-
exempt fund. In a tax-exempt mutual fund, the tpgli@s only to the fund units’ owner on the sale.
The tax rate is 25% of the accrued real profit.sTtyipe of fund is also suitable for institutional
investors, who are exempt from tax on profits freacurities. In a taxable mutual fund, the tax apli
only to the fund manager, and is to be paid ouheffund itself, on any security, at the tax ragefer
that type of security under law, subject to therappate indexation base. Taxable funds compridg on
about 3 percent of the mutual funds in Israel imteof assets under management.
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inflation environment of around 2 percent and anuah makam yield of 2.5 percent,
investors holdingnakam through mutual funds pay a 25 percent tax on lapredit of
0.5 percent, i.e., 0.125 percent, compared to i&epétax on a nominal profit of 2.5
percent, i.e., 0.375 percent when holdimgkam directly. Thus, even after deducting
management fees (at a maximum rate of 0.25 perdmrit,usually much less),
investment in a mutual fund is still preferableatdirect investment imakam. Recall
that in low-risk financial assets, excess retumgen small ones, can have great
significance for investors.

Money market mutual funds are a good alternativieomdy for direct investment in
unindexed bonds but also for investment in shonb t@eposits. Investors who deposit
their money in short term deposits pay 15 pera@nbh the nominal profit, similar to
a direct holding inmakam, but may not offset their profits against lossesther
assets—a tax shield—in contrast to money markedsuim which the use of the tax

shield is possible.

6. Conclusion

Different taxation tracks for alternative financadsets have a marked impact on their
worthwhileness, and as a result, on the developrokniheir prices. In particular,
different taxation tracks—nominal and real—distitv¢ worthwhileness of investing
in CPIl-indexed and unindexed assets in line withdbvelopment of inflation, giving
tax considerations a significant weight in investingecisions. It was found that the
difference in the indexation base of the taxatibrpmfits between investments in
foreign assets and domestic investments also gesdraszestment incentives arising
from tax considerations. These incentives are aontto those desired for the
economy in terms of exchange rate fluctuations famahcial stability. It was also
found that, since the introduction of the reforime timing of the publication of the
CPI has affected stock market trading volumesndiriig indicating that taxes have a
significant impact on financial decisions and rethtdistortions. Serving as an
important component in the public’s investment dietis, the tax regime applied in
Israel—nominal and real taxation—therefore prevehngsefficient diversification of
the public’s investments.

In recent years, there has been a consensus prdfessional literature regarding the
added value of imposing a capital gains tax, betehs still no agreement on its

scope. The main reason for the great difficultgd@termining the optimal tax rate lies
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in the wide range of the assessments of incomefaiogde income elasticities of
savings. Against this challenging background, tteper empirically examined the
effect of the increases in tax rates in the capi@tket on both the composition of the
public's asset portfolio and the government taxiggs in this market. The findings
show that the tax increases in Israel have ha@at gnpact on the composition of the
public's asset portfolio, reducing its direct halgs in financial assets and savings
plans, and significantly increasing the volume afldngs in the cash, current
accounts and SROs aggregate. In addition, a streggtive impact was found on the
public’s direct holdings in taxable financial asseAn analysis of the effective tax
rate on savings plans and deposits showed thatatigihad indeed increased, but less
than the increase in the statutory tax rate, wishgaificant decrease in the volume of
savings plans and deposits. In examining the éfiet¢tx rate on capital gains from
tradable financial assets, no positive correlatwas found between raising the
statutory tax rate and the actual tax revenue ftese findings, which indicate a
decrease in the volume of the public's holdingsaxable financial assets and only a
moderate increase in the effective tax rate, irtdithat the current tax rates are at a
point where if raised, they may reduce tax revenHiesvever, it is important to note
that the revenue data in this paper are not sefftby detailed by type of asset, and it

is therefore difficult to draw firm conclusions frothis paper’s empirical findings.
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Appendix 1

In order to assess the possible bias in bond gridariving from tax considerations, it
is important to identify the marginal investor imetmarket, and to understand that
investor's tax considerations. Identifying capitabrket investors—who are those
executing purchases and sales of securities—isifitas information, found only at
the TASE and ISA, and therefore it is not simpledentify the marginal investor.
One possible way is to define the marginal investothe basis of the distribution of
financial assets holdings by investor type, by gisiesumptions regarding the trading
velocity of various investors.

Figure 1.1 presents the share of the public’s tinetdings in government bonds. The
figure indicates that the public very much chantiexiscope of its direct holdings in
the past decade, and its total holdings ranged 6mpercent to almost 40 percent.
Although institutional investors, who are tax exémipold bonds andnakam at
slightly higher percentages, they also typicallydhoonds for longer periods of time,
and are less affected by market fluctuations. Ithisrefore reasonable that their
trading volume for the same scope of assets isritivea that of the public. Based on
this assumption, we cannot negate the possiblit the marginal investor is the
private investor, who pays taxes on profits fromaficial assets, on the two different
tax tracks. If that is the case, the public’s tarsiderations are liable to impact on the
bond pricing, and should be taken into accounteg@ét some of them) in estimating

inflation expectations and any other estimatioredasn bond prices.
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Appendix 2
Individual results of equations estimating the devepment of the public’s direct
holdings in various taxable assets

Dependent Variable: LOG((S4)/MDD_MESHULAV_L)
Method: Dynamic Least Squares (DOLS)

Sample (adjusted): 2000M03 2014M04 The public’s direct

Included observations: 170 after adjustments holdings in equities

Cointegrating equation deterministics: C @TREND D2003 D15 D20 D25
TD2003 TD15 TD20 TD25

Fixed leads and lags specification (lead=1, lag=1)
Long-run variance estimate (Bartlett kernel, Newey-West fixed bandwidth =5)

Variable Coefficient  Std. Error  t-Statistic Prob.
LOG(MDD_B) 1.07 0.40 2.70 0.01
LOG(MDD_S) 1.14 0.06 18.40 0

@MOVSUM(MDD,12) -0.006 0.00 -1.29 0.20
MDD_R1 0.007 0.01 0.88 0.38
C -11.2 1.73 -6.49 0

@TREND -0.006 0.00 -1.83 0.07
D2003 -0.05 0.04 -1.09 0.28
D15 -0.26 0.06 -4.12 0.00
D20 -0.33 0.11 -3.00 0.00
D25 -0.59 0.23 -2.60 0.01
TD2003 -0.022 0.01 -3.55 0.00
TD15 -0.006 0.00 -2.37 0.02
TD20 -0.002 0.00 -1.35 0.18
TD25 -0.002 0.00 -0.87 0.39
R-squared 0.988 Mean dependent var 1.104
Adjusted R-squared 0.986 S.D. dependent var 0.277
S.E. of regression 0.033 Sum squared resid 0.155
Durbin-Watson stat 0.697 Long-run variance 0.003

Cointegration Test - Engle-Granger

Specification: LOG((S4)/MDD_MESHULAV_L) LOG(MDD_B) LOG(MDD _S)
@MOVSUM(MDD,12) MDD_R1 C @TREND D2003 D15 D20 D25
TD2003 TD15 TD20 TD25

Cointegrating equation deterministics: C @TREND D2003 D15 D20 D25
TD2003 TD15 TD20 TD25

Null hypothesis: Series are not cointegrated

Automatic lag specification (lag=0 based on Schwarz Info Criterion, maxlag=13)

Value Prob.*
Engle-Granger tau-statistic -6.2 0.0007
Engle-Granger z-statistic -61.9 0.0007

*MacKinnon (1996) p-values.
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Dependent Variable: LOG((S3)/MDD_MESHULAV_L)

Method: Dynamic Least Squares (DOLS)

Date: 06/04/15 Time: 14:33 The public’s direct

Sample (adjusted): 2000M03 2014M04 holdings in bonds

Included observations: 170 after adjustments

Cointegrating equation deterministics: C @TREND D2003 D15 D20 D25
TD2003 TD15 TD20 TD25

Fixed leads and lags specification (lead=1, lag=1)

Long-run variance estimate (Bartlett kernel, Newey-West fixed bandwidth =5)

Variable Coefficient  Std. Error t-Statistic Prob.
LOG(MDD_B) -0.14 0.37 -0.39 0.70
LOG(MDD_S) 0.17 0.06 2.98 0.00
@MOVSUM(MDD,12) 0.01 0.00 2.28 0.02
MDD_R1 -0.04 0.01 -5.25 0
C -0.37 1.60 -0.23 0.82
@TREND 0.01 0.00 5.17 0
D2003 0.08 0.04 2.08 0.04
D15 0.05 0.06 0.85 0.40
D20 -0.23 0.10 -2.23 0.03
D25 -1.04 0.21 -4.95 0
TD2003 0.004 0.01 0.64 0.52
TD15 -0.011 0.00 -4.99 0
TD20 -0.011 0.00 -6.86 0
TD25 -0.013 0.00 -6.80 0
R-squared 0.994 Mean dependent var 0.874
Adjusted R-squared 0.993 S.D. dependent var 0.389
S.E. of regression 0.032 Sum squared resid 0.148
Durbin-Watson stat 0.782 Long-run variance 0.002

Cointegration Test - Engle-Granger

Specification: LOG((S3)/MDD_MESHULAV_L) LOG(MDD_B) LOG(MDD_S)
@MOVSUM(MDD,12) MDD_R1 C @TREND D2003 D15 D20 D25
TD2003 TD15 TD20 TD25

Cointegrating equation deterministics: C @TREND D2003 D15 D20 D25
TD2003 TD15 TD20 TD25

Null hypothesis: Series are not cointegrated

Automatic lag specification (lag=0 based on Schwarz Info Criterion, maxlag=13)

Value Prob.*
Engle-Granger tau-statistic -6.4 0.0003
Engle-Granger z-statistic -65.8 0.0003

*MacKinnon (1996) p-values.
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Dependent Variable: LOG((S2)/MDD_MESHULAV_L)

Method: Dynamic Least Squares (DOLS)

Sample (adjusted): 2000M03 2014M04 Savings and deposits

Included observations: 170 after adjustments

Cointegrating equation deterministics: C @TREND D2003 D15 D20 D25
TD2003 TD15 TD20 TD25

Fixed leads and lags specification (lead=1, lag=1)

Long-run variance estimate (Bartlett kernel, Newey-West fixed bandwidth =5)

Variable Coefficient  Std. Error t-Statistic Prob.
LOG(MDD_B) 0.90 0.17 5.22 0

LOG(MDD_S) -0.18 0.03 -6.54 0

@MOVSUM(MDD,12) 0.00 0.00 0.13 0.90
MDD_R1 0.02 0.00 7.07 0

C -1.76 0.75 -2.35 0.02
@TREND 0.00 0.00 0.42 0.68
D2003 0.00 0.02 0.02 0.98
D15 -0.08 0.03 -2.90 0.00
D20 -0.19 0.05 -3.94 0.00
D25 -0.34 0.10 -3.46 0.00
TD2003 -0.007 0.00 -2.63 0.01
TD15 -0.005 0.00 -4.19 0

TD20 -0.003 0.00 -4.10 0.00
TD25 -0.006 0.00 -6.47 0

R-squared 0.944 Mean dependent var 1.767
Adjusted R-squared 0.934 S.D. dependent var 0.056
S.E. of regression 0.014 Sum squared resid 0.030
Durbin-Watson stat 0.690 Long-run variance 0.001

Cointegration Test - Engle-Granger

Specification: LOG((S2)/MDD_MESHULAV_L) LOG(MDD_B) LOG(MDD_S)
@MOVSUM(MDD,12) MDD_R1 C @TREND D2003 D15 D20 D25
TD2003 TD15 TD20 TD25

Cointegrating equation deterministics: C @TREND D2003 D15 D20 D25
TD2003 TD15 TD20 TD25

Null hypothesis: Series are not cointegrated

Automatic lag specification (lag=0 based on Schwarz Info Criterion, maxlag=13)

Value Prob.*
Engle-Granger tau-statistic -6.0 0.0016
Engle-Granger z-statistic -57.8 0.0018

*MacKinnon (1996) p-values.
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Dependent Variable: LOG((S1)/MDD_MESHULAV_L)

Method: Dynamic Least Squares (DOLS)
Cash, current
Sample (adjusted): 2000M03 2014M04 accounts, SROs

Included observations: 170 after adjustments

Cointegrating equation deterministics: C @TREND D2003 D15 D20 D25
TD2003 TD15 TD20 TD25

Fixed leads and lags specification (lead=1, lag=1)

Long-run variance estimate (Bartlett kernel, Newey-West fixed bandwidth =5)

Variable Coefficient  Std. Error t-Statistic Prob.
LOG(MDD_B) -0.04 0.61 -0.07 0.94
LOG(MDD_S) -0.17 0.10 -1.74 0.08
@MOVSUM(MDD,12) -0.01 0.01 -1.10 0.27
MDD_R1 -0.07 0.01 -5.81 0

C 1.30 2.64 0.49 0.62
@TREND 0.00 0.00 -0.15 0.88
D2003 -0.04 0.07 -0.54 0.59
D15 0.05 0.10 0.55 0.58
D20 0.32 0.17 1.90 0.06
D25 0.59 0.35 1.71 0.09
TD2003 0.01 0.01 0.76 0.45
TD15 0.01 0.00 2.08 0.04
TD20 0.01 0.00 2.11 0.04
TD25 0.01 0.00 3.39 0.00
R-squared 0.982 Mean dependent var 0.131
Adjusted R-squared 0.979 S.D. dependent var 0.340
S.E. of regression 0.050 Sum squared resid 0.356
Durbin-Watson stat 0.933 Long-run variance 0.006

Cointegration Test - Engle-Granger

Specification: LOG((S1)/MDD_MESHULAV_L) LOG(MDD_B) LOG(MDD_S)
@MOVSUM(MDD,12) MDD_R1 C @TREND D2003 D15 D20 D25
TD2003 TD15 TD20 TD25

Cointegrating equation deterministics: C @TREND D2003 D15 D20 D25
TD2003 TD15 TD20 TD25

Null hypothesis: Series are not cointegrated

Automatic lag specification (lag=12 based on Schwarz Info Criterion, maxlag=13)

Value Prob.*
Engle-Granger tau-statistic -4.6 0.0833
Engle-Granger z-statistic 81.3 1

*MacKinnon (1996) p-values.
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Dependent Variable: LOG((S10-S1)/MDD_MESHULAV L)
Method: Dynamic Least Squares (DOLS)

Sample (adjusted): 2000M03 2014M04 Public’s total direct
holdings in taxable
Included observations: 170 after adjustments financial assets
Cointegrating equation deterministics: C @TREND D2003 D15 D20 D25
TD2003 TD15 TD20 TD25

Fixed leads and lags specification (lead=1, lag=1)
Long-run variance estimate (Bartlett kernel, Newey-West fixed bandwidth = 5)

Variable Coefficient  Std. Error t-Statistic Prob.
LOG(MDD_B) 0.42 0.18 2.34 0.02
LOG(MDD_S) 0.29 0.03 10.50 0
@MOVSUM(MDD,12) 0.00 0.00 -0.22 0.82
MDD_R1 0.01 0.00 1.88 0.06
C -1.61 0.78 -2.07 0.04
@TREND 0.005 0.00 3.37 0.00
D2003 0.012 0.02 0.61 0.54
D15 -0.16 0.03 -5.58 0
D20 -0.31 0.05 -6.31 0
D25 -0.78 0.10 -7.64 0
TD2003 -0.015 0.00 -5.37 0
TD15 -0.007 0.00 -6.31 0
TD20 -0.006 0.00 -8.48 0
TD25 -0.008 0.00 -8.22 0
R-squared 0.987 Mean dependent var 2.575
Adjusted R-squared 0.985 S.D. dependent var 0.117
S.E. of regression 0.014 Sum squared resid 0.030
Durbin-Watson stat 0.652 Long-run variance 0.001

Cointegration Test - Engle-Granger

Specification: LOG((S10-S1)/MDD_MESHULAV_L) LOG(MDD_B)
LOG(MDD_S) @MOVSUM(MDD,12) MDD_R1 C @TREND D2003 D15
D20 D25 TD2003 TD15 TD20 TD25

Cointegrating equation deterministics: C @TREND D2003 D15 D20 D25
TD2003 TD15 TD20 TD25

Null hypothesis: Series are not cointegrated

Automatic lag specification (lag=0 based on Schwarz Info Criterion, maxlag=13)

Value Prob.*
Engle-Granger tau-statistic -5.08 0.0253
Engle-Granger z-statistic -38.5 0.0669

*MacKinnon (1996) p-values.
Legend:
S1- Cash, Current accounts, SROs (self-renewinghime deposits)
S2 — Public’s deposits and savings plans
S3 - Bond holdings
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S4 — Equity holdings

S10 - Public’s holdings of total taxable finan@akets*

S100 - Public’s financial assets portfolio

MDD — Consumer Price Index

MDD_R1 -1-year real yield from zero curve

MDD_R10 - 10-year real yield from zero curve

MDD_I1 — 1-year nominal yield from zero curve

MDD _ 110 — 10-year nominal yield from zero curve

VOLUME_S — Average daily stock trading volume

MADD _S — General Shares Index

MADD_B — Bond price index

MDD_MESHULAV_L — Composite State of the Economy émxd

D10_2004 — Dummy variable for month of October 2004

D12 2005 — Dummy variable representing the last Oafore the tax rate increase at
the beginning of 2006

D12 2011 — Dummy variable representing the last Oafore the tax rate increase at
the beginning of 2011

D12 12 — Dummy variable for month of December 2012

D2003 — Dummy variable for year of 2003 (periodycddual imposing of tax reform)
D15 — Dummy variable for period when real tax patage was 15 percent (January
2004—-December 2005)

D20 — Sample period when real tax on interest viage2cent (January 2006—
December 2011)

D25 — Sample period when real tax on interest vilgge2cent (January 2012—end of
sample)

*Share of direct holdings in financial assets icgkted together with the share of the

public’s holdings in mutual funds. This estimatiessentially reflects the scope of
financial assets and cash held by the public.
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Appendix 3:

Results of equations estimating capital-gains taxevenues received from savings
plans and deposits

Dependent Variable: LOG(TAX_RIBIT/S2)
Method: Dynamic Least Squares (DOLS)
Sample (adjusted): 2004M01 2014M01
Included observations: 121 after adjustments

Cointegrating equation deterministics: C LOG(@TREND)
D20*LOG(@TREND) D25*LOG(@TREND)

Fixed leads and lags specification (lead=1, lag=1)
Long-run variance estimate (Bartlett kernel, Newey-West fixed bandwidth = 5)

Variable Coefficient Std. Error  t-Statistic Prob.
@MOVSUM(MDD,24) -0.06 0.01 -4.10 0.00
MDD_R1 0.22 0.03 7.04 0.00
C -4.74 1.29 -3.67 0.00
LOG(@TREND) 0.64 0.29 2.23 0.03
D20*LOG(@TREND) 0.05 0.03 1.84 0.07
D25*LOG(@TREND) 0.08 0.04 2.05 0.04
R-squared 0.76 Mean dependent var -1.45
Adjusted R-squared 0.73 S.D. dependent var 0.34
S.E. of regression 0.17 Sum squared resid 3.28
Durbin-Watson stat 1.48 Long-run variance 0.05

Cointegration Test - Engle-Granger

Specification: LOG(TAX_RIBIT/S2) @MOVSUM(MDD,24)
(MDD_R1) C LOG(@TREND) D20 D25

Cointegrating equation deterministics: C LOG(@TREND)

D20*LOG(@TREND) D25*LOG(@TREND)

Null hypothesis: Series are not cointegrated

Automatic lag specification (lag=0 based on Schwarz Info Criterion,

maxlag=12)

Value Prob.*
Engle-Granger tau-statistic -7.6 0
Engle-Granger z-statistic -78.5 0

*MacKinnon (1996) p-values.

Legend:

TAX_RIBIT — Total tax revenues on deposits and 8gsi

S2 — Total deposits and savings plans of the public

MDD — Consumer Price Index

MDD_R1 - 1-year real yield from the zero curve

D20 — Sample period when real tax on interest viage2cent (January 2006—
December 2011)

D25 — Sample period when real tax on interest vilgge2cent (January 2012—end of
sample)

39



Continuation:

Results of equations estimating capital-gains tax ewenues received from
financial-asset holdings

Dependent Variable: LOG(TAX_CAPITAL/S4)

Method: Dynamic Least Squares (DOLS)

Sample (adjusted): 2004M01 2014M01

Included observations: 121 after adjustments

Cointegrating equation deterministics: C D20 D25 D10 04 D12 05 D12 11 D12 12
Fixed leads and lags specification (lead=1, lag=1)

Long-run variance estimate (Bartlett kernel, Newey-West fixed bandwidth = 5)

Variable Coefficient Std. Error t-Statistic Prob.
LOG(VOLUME_S) 0.51 0.38 1.36 0.18
MDD_S/MDD_S(-4) 3.26 0.68 4.76 0

C -6.06 1.18 -5.14 0

D20 -0.27 0.36 -0.73 0.47
D25 -0.39 0.25 -1.58 0.12
D10_04 2.58 0.73 3.53 0.00
D12 _05 1.82 0.75 2.43 0.02
D12_11 1.15 0.69 1.66 0.10
D12 _12 -2.33 0.69 -3.36 0.00
R-squared 0.64 Mean dependent var -1.19
Adjusted R-squared 0.59 S.D. dependent var 0.69
S.E. of regression 0.44 Sum squared resid 20.37
Durbin-Watson stat 1.00 Long-run variance 0.45

Cointegration Test - Engle-Granger
Specification: LOG(TAX_CAPITAL/S4) LOG(VOLUME_S) (MDD_S
/IMDD_S(-4)) C D20 D25 D10_04 D12_05D12_11 D12_12
Cointegrating equation deterministics: C D20 D25 D10_04 D12_05D12_11 D12_12
Null hypothesis: Series are not cointegrated
Automatic lag specification (lag=0 based on Schwarz Info Criterion, maxlag=12)

Value Prob.*
Engle-Granger tau-statistic -6.05 0
Engle-Granger z-statistic -57.03 0

*MacKinnon (1996) p-values.
Legend:

TAX_CAPITAL — Total capital gains tax revenues

VOLUME_S - Average daily stock trading volume

MADD_S — The General Shares Index

MADD - Consumer Price Index (monthly rate of chgnge

D10 2004 — Dummy variable for month of October 2004

D12_2005 -Dummy variable representing the last date befoeetdlx rate increase at

the beginning of 2006
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D12_2011 -Dummy variable representing the last date befoeetdlx rate increase at
the beginning of 2011

D12 12 — Dummy variable for month of December 2012*

D20 —Sample period when real tax on interest was 20epéidanuary 2006—
December 2011)

D25 —Sample period when real tax on interest was 2&gmér(January 2012—end of
sample)

* Revenue in the month of October 2004 was pauitylhigh compared with the
months before and after that month. This atypieaénue also does not appear in the
survey of government tax revenues in 2004, as g by the Ministry of Finance.

** Revenue in the month of December 2012 was paldity low. Based on the new

directives regarding deducting at source, whichewfnst imposed in 2012, losses

generated at the end of the year can be offsebsigaiofits from the beginning of the

year. The tax refund is carried out automaticayyStock Exchange members after
calculating the annual profits. Therefore, it paysealize securities at a loss at the
end of the year, if tax was paid on profits durthgt year. It should be noted that in
December 2013 as well there were relatively lowerexes compared with the other
months of the year, but as there were not any faignt declines in early 2013, the

offsets in December 2013 were less significant thadecember 2012.
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