/
oo Resmurch
0.00 Publishing

Modern Economy, 2019, 10, 1946-1962
http://www.scirp.org/journal/me

ISSN Online: 2152-7261

ISSN Print: 2152-7245

What Should the Optimal Income Tax Rate Be?

Nissim Ben David*, Garyn Tal Sharon

Department of Economics and Management, The Max Stern Yezreel Valley College, Yezreel, Israel

Email: *nissimb@yvc.ac.il, sharon.tal. garyn @gmail.com

How to cite this paper: David, N.B. and
Sharon, G.T. (2019) What Should the Op-
timal Income Tax Rate Be? Modern Econo-
my, 10, 1946-1962.
https://doi.org/10.4236/me.2019.108124

Received: July 10, 2019
Accepted: August 25, 2019
Published: August 28, 2019

Copyright © 2019 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

In this paper, we present a model that enables us to calculate the optimal in-
come tax rate, given a specific utility function from leisure and consumption
of private and public goods. The main contribution of our paper is presenting
a new approach for determining the optimal tax rate: instead of focusing on
the social planner’s point of view, we focus on the private agent’s point of
view. We assume a given labor supply function and calculate the loss of in-
come which equals increased government supply following tax imposition.
Taking into consideration the loss of utility following decreased private con-
sumption as well as increased public utility following increased leisure and
public consumption, we calculate the income tax rate that would maximize an
agent’s benefit. We examined our model by gradually changing labor supply
elasticity, wage per hour, and the parameter of marginal utility from public
consumption. We find that as labor supply elasticity increases, the optimal
tax rate should be lower. On the other hand, as wage per hour increases, the
optimal tax rate should be higher. Finally, as the parameter increasing utility
from public consumption is lower, the optimal tax is lower.
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1. Introduction

Imposing income tax reduces the net wage per-hour by changing the value of
leisure and the supply of labor. Consumption of one extra hour of leisure means
less one hour of work and vice versa. In standard textbook analysis, the labor
supply curve slopes upward and therefore the supply of labor falls when wages
are reduced. This schedule is constructed from the labor-leisure choices made by
all workforce participants in the community (see, for example, [1])".

'Text book discussion of labor choice includes a discussion of a backwards bending labor supply
curve. Numerous factors prevent the majority of workers from ever reaching the point at which in-
come effect dominates the substitution effect leading to a reduction of working hours following wage

increase.
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Reduced labor supply means reduced private consumption. However, the col-
lection of increased income tax enables the government to increase the supply of
public goods. As is well known, agents will not invest in or buy public goods.
Governments enter as the supplier of goods such as security, army, health, edu-
cation etc., while forcing each agent to finance the supply of these goods (by
imposing taxes). Although public goods are needed and essential for agents’, the
agents will not acquire such goods due to public goods characteristics (if one
agent acquires it, then other agents can have the same benefit, a phenomenon
known as the free rider problem). Assuming that government, in the long run,
preserves a balanced budget, the question we raise here is what should be the op-
timal tax rate, or alternatively, what level of public expenses would maximize
private agent’s benefits? This question has been raised by other researchers. [2]
and [3] optimized the tax over the population by selecting the tax rate that
maximizes the social utility objective function, assuming skill distribution
(which determines the income distribution) among the population and assum-
ing utility that is derived from consumption and leisure. In the [2] model, work-
ers are endowed with heterogenous productivities or skills known only to them-
selves and to their employers, labor supply varies with work effort and the op-
timal marginal tax rate is determined for any given income or skill. [3] concen-
trates on a special case where there is no income effect on the labor supply, such
that utility is linear in consumption. [4] suggested a model with n types of jobs,
each of which requires given hours of works and yields a given output. The gov-
ernment imposes tax rate 7;on each job (according to income Y)) and workers
consume C;= Y;— T, Those who do not work obtain transfer ¢, from the gov-
ernment. Workers chose to participate in the labor market based on the return
from participation C,— G, and given their disutility from work. Assuming there
is no income effect in labor supply, the optimal tax structure is characterized. [5]
characterized the optimal tax schedule in a model where the only decision made
by individuals is regarding their participation decision. He derived the tax sys-
tem that maximized government revenue as a function of the distribution of
productivities and work opportunity cost.

We use a different approach: instead of focusing on a distribution of workers
according to skills, we focused on the private agent’s point of view. We discuss
the optimal income tax rate given the utility function of an individual from pri-
vate consumption and leisure consumption and given public utility from public
good consumption. Defining a target function that adds the aggregated reduc-
tion in marginal benefit from private consumption following the tax imposition,
while adding to it the aggregated marginal benefits from the supply of new pub-
lic goods and the aggregate increase in leisure, we could maximize the function

subject to income tax and find the optimal tax rate.

A common procedure used to estimate the value of a public good is the contingent evaluation me-
thod ([20] [21] [22] [23]). When this method is used, a sample of people is interviewed, and asked to
estimate how much they would be willing to pay to preserve a public good.
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2. Methodology

Our goal in this paper is to determine the optimal income tax rate that should be
charged by the government. Given hourly gross wage W, and an income tax
rate that equals zero, individuals choose to work /4, hours per day and that de-
termines their leisure level L, as 24—h,. The benefit to the individual from
his working hours per day in terms of money when the income tax rate equals
zerois hy,*W,.

Next, assuming that for the given hourly wage W, the government charges
an income tax rate that equal ¢ the individual will now choose to work #,
hours per day and his leisure level will be L, =24—# . His benefit from his
working hours in terms of money is /4 *W, *(1—¢). We can now calculate the
reduction in the benefit of the individual from his working hours per day in
terms of money, after taxes have been charged, as: h W, —hW,(1-¢) and this
expression equals the total daily taxes charged by the government plus the loss in
the individual’s income following the decrease of motivation caused by the im-
posed income tax.

In order to decide on the optimal income tax rate, first we should take into
consideration the reduction in utility following the reduction in private con-
sumption (income).

Assuming a specific structure for the agent’s utility from leisure and con-
sumption, the optimal chosen number of leisure hours fulfills the known condi-
tion:

M:%:mu(L): Wy *mu(x)

(1)
mu(x) P p

for mu(L)—the marginal utility from leisure, mu(x)—the marginal utility
from consumption of x (goods), p—the price of a unit of Xand W, —the gross
wage per hour.

Let us define the loss in terms of utility units following consumption reduc-
tion after tax imposed as BX. The utility loss BXis:

INA
BX = J. mu(x) )
hOW()7h|W0(lfl)

Second, we should take into consideration that after the tax imposition, agents
would have increased their amount of chosen leisure, which leads to increased
utility from leisure. Specifically, following the income tax, the individual in-
creases the amount of leisure from L, to L,.Defining the individuals’ Margin-
al Benefit from Leisure as  MBL = mu(L), we get that the total increase in utility

from leisure following the imposed income tax is:

BL = TMBL (3)

Ly

where, BL represents the increased benefit from increasing leisure level from L,
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to L.

Lastly, after the tax imposition, the public benefits from government-increased
services’. Assuming a specific structure for the public marginal benefit from
public goods, MBG(#* and integrating on MBG, we can get BG

BG(t)=[MBG (4)

That allows us to calculate the public’s benefit from government products
caused by the increase of the tax rate from 0 to £ BG(¢)—BG(0).

Next, we should take into consideration the increased utility from the in-
creased amount of public goods and the increased amount of leisure minus the
reduction in private consumption following the income tax imposition. We should

choose a tax rate that would maximize tax benefits minus tax disadvantages:
BG(t)-BG(0)+[BL-BX] (5)

Thus, in order to find the optimal tax rate, we should derivate Equation (5)

and equalize it to zero.

2.1. Labor Supply Function and Reduced Income Following
Imposition of Income Tax

As a first step, we needed to consider the specific structure of the labor supply
curve. According to relevant literature, the elasticity of supply is mostly positive.
[6] estimated elasticity of labor supply to be about 0.12. [7] accounted for the
wage differential between part time and full time work, and applied four differ-
ent estimation procedures to estimate uncompensated wage elasticities of wom-
en’s labor supply. They found elasticities that were always positive. [8] provided
a review of estimates of labor supply elasticity. They found several examples of
negative wage elasticity estimates. [9] reported backward bending labor supply
schedule for self-employed sea-scallop fishermen, who could freely adjust their
working hours, unlike employees who are often demand constrained. However,
[10] reported that many estimates of elasticities might be biased downwards as a
result of the failure to take into account discontinuities in the labor supply func-
tion, taxes and non-linear budget constraints.

In order to estimate the specific structure of the labor supply curve and the
loss of income following the income tax imposition, let us assume that the indi-

vidual’s utility from consumption X and leisure Z is>:
U(X,L)=L"+X" (6)

where, X =W, (1-¢)(24—L),and f and « are smaller than I.

*Assuming that tax finance government expenses, as in [3].

*[24] measured marginal benefit of a pure public good by the sum of the marginal rate of substitu-
tion between the public good and a reference private good. In effect, the amount of reference private
good that people would be willing to give up in exchange of public good.

°[2] assumed the utility function is U =log(x)+log(L). [3] assumed a utility that is linear in con-
sumption and concave in leisure U =X +v(L) where v is strictly concave. [25] presented optimal

tax models with non-separable preferences.
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The labor supply function derived from such a utility function is®:
h=mx(W,(1-1))’ (7)

Notice that changing only the parameter 1 in Equation (7) changes the elas-
ticity of supply.

The specification in Equation (7) can apply to upward or backward bending
labor supply, depending on the parameter n, where 2 represents the elasticity of
labor supply.

In general, given gross hourly wage 1, and income tax rate £ the individual
chooses to work A hours and his leisure (Z, which is between 0 and 24) is defined

via the following equation:
L=f(W=Wy,t)=24-h=24-mx(W,(1-t)) =24-m*W; (1-1)" (7)

Specifically, given gross hourly wage W, and tax rate that equals zero, the

individual chooses to work:
by = f (W =W,.1=0)=mW; (8)
and thus his leisure level L, when the tax rate is zero is:
Ly=24—f(W=W,,t=0)=24—m=*W, 9)

The benefit of the individual from his/her working hours per day in terms of
money is:

hy ¥ W, =m*W, W, =m*W,""' (10)

Assuming that the vertical axes represent wage per hour and the horizontal
axes represents the number of daily leisure hours, Figure 1 describes the indi-
vidual’s daily money income which equals the rectangle ABCD.

Now we assume that, for the same gross hourly wage of ¥, the government
charges tax rate that equal to ¢ Thus, the actual net hourly wage to the individual

is W,(1-¢) and the individual will now choose to work h, hours:
h=f(W=W,t=t)=m=W;*(1-1)" (11)

His benefit from his working hours in terms of money is:

n+l

hox Wy (1=t)=m*Wy *(1=t) Wy *(1=t) =m*W;"*" %(1-1) (12)

Figure 2 describes the new state of the agent.

The agent loses an income that is equal to areas H+I+TAX since the agent
chooses to work now / =24-L, hours and he earns a net hourly wage
W,(1—1) as opposed to h, =24—L, and W,, respectively, before the tax was
charged. Out of this, the TAX area is collected by the government. We can

®Maximizing utility subject to a budget constraint determines working hours as

-5
him b w,(1- t)ﬁ , for h smaller than 24, we can write itas 4" =mMW,(1-t)", for
(24 - h) a
h
= W . Notice that n is the elasticity of h' relative to W, . As elasticity is larger relative to h'

it would be higher relative to h and vice a versa.
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Figure 1. The individual’s daily money income.
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Figure 2. The individual’s daily money income following im-
position of income tax.

calculate the agent loss areas: the loss in the individual’s income following the
taxes (or in other words, the reduction in the benefit of the individual from
his/her working hours per day in terms of money after taxes have been charged)

equals:

hOVVO _hIVVO (l—l) _ mVVOn-H _mVVO;H-I (l—t)n+l _ mVVOnH (1—(l—l)n+l) (13)

Equation (13) equals the total daily taxes charged by the government (the in-
come tax rate t times the individual’s daily gross wage W, *h (area TAX in
Figure 2)), thus:

TAX =t W, xm*W, *(1-1)" =txm* W, *(1-1)

n

(14)

plus the loss in the individual’s income following the decreased working hours
caused by the taxes” (area H+I in Figure 2):

(hy =)Wy = (W5 =mWy (1= )Wy =mw " (1=(1=2)")  (15)

7As we can see summing the terms in (14) and (15) we get:

emWy (1=0) +mwy” (1= (1-1))

o (o0 +(1=(1-1))]
=mW,;" (1-t)' [t =1]+mWw,"

— mW;M _ mWI‘M (1 _ I)H

= huVVo _thu (] _t)

As presented above.
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2.2. Changed Benefits Following Imposition of Income Tax

2.2.1. Benefit Loss from Income Reduction

Following the reduction of working hours from /4, to /4, income and thus
private consumption are reduced. Calculating BX—the benefit loss due to con-
sumption reduction assuming the utility function in (6)—we get:

hoWo

;Owo—hlwo(l—t) (16)

Bx =["" pXPaX =[ X7 ]

hoWo ~my (1~1)

= (m, Y (W, ~ ¥, (1-1))

At initial state, if we ignore the government supply of public goods, there is no
doubt that from the individual’s point of view, the agent suffers from a loss of
benefit whenever tax is imposed in term of optimal amount of working hours.
Since in initial state (before tax) the agent chose to have L, hours of leisure when
s/he had the possibility to have Z, hours of leisure, it is certain that from private
point of view, or free rider point of view, the individual would prefer that the tax
rate be zero. However, when taking into consideration that the government sup-
plies public goods and that the agent benefits from these public goods, we should

take this benefit into consideration as well.

2.2.2. Benefit from Increased Supply of Public Goods
Public goods give benefits to many agents simultaneously, usually without de-
creasing the private benefit when more agents use the public good. Let us as-
sume that the agents’ marginal benefit from public goods (MBG) is defined as
follows:

Given K (t)—the marginal money value for the public of each dollar spent
by the government®, and given #*W, *h as the amount of public good sup-
plied’ in term of dollars, the marginal benefit from government products for

every income tax rate #is:

MBG (1) =K (¢)*t W, *(h(W,.1))
=K (t)*tx Wy xm*W' *(1-¢)" (17)
=K (t)*txm*w " *(1-1)"
We assume that:
1
K(t) = Py (17a)

Thus, as kis larger'’, the importance of the public good for the public is lower;
and as ¢is larger, the amount of supplied public goods is larger and the marginal
utility from public good is smaller. Meaning, the importance of the first dollar

spent by the government (when ¢ goes to zero) reaches infinity and as the in-

8Various factors can affect the benefit from public good, for example, population density positively
affects the desirability of public goods.

where ¢ starts at zero and increases gradually.

"%k can represent the level of development of the economy. As an economy is more developed and
has a better infrastructure of supply of public goods, k is larger and the importance of supplied pub-
lic goods is smaller.
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come tax rate increases, its importance decreases. Figure 3 presents the connec-
tion between tax rate fand K (9.

Substituting (17a) into (17), the marginal utility MBG for various possible le-
vels of tax rate t is:

MBG (1) =

k*t*t*m*%1+l*(1_t)nZ%*m*WOM*(l_t)n (18)

Figure 4 presents the connection between the income tax rate and MBG, the
marginal benefit from public goods.

Note that MBG's shape depends on n.

Note that MBG = 0 if ¢ = 1, because there is no point in raising the tax rate
above 1.

Integrating on MBG we get BG, the utility from public goods:
BG(t)=[MBG = I(%*m ! *(1—t)njdt

1 +1 n+l
=B—— w 1-¢
Ky e ()
where, Bis a constant.

Since BG'is 0 when tax rate is zero, we get:

1
BG(t=0)=B———— W x(1-0)" = B———— Wt =0
(r=0) K(nen) 0 +(1-0) K(nen) 0
B:;*m*WVHI
k(n+1) ’
Thus, BG equals:
1 n+l
BG(t)=—— A ——— W (1-¢ 19
() k(n+1)*m* 0 k(n+1)*m* ‘ *( ) (49

and the benefit from government products caused by the increase of the tax rate

from 0 to ¢is'

BG(1)-BG(0)= eme B e (1=(1-0)") 20)

k(n+1)

Figure 5 presents the connection between the income tax rate #and the total

benefit that an individual gets from the supply of public goods.

2.2.3. Benefit from Extra Leisure
Following the imposition of the income tax rate ¢ the agent gets higher leisure

"The benefit from government products caused by the increase of the tax rate from 0 to #is calcu-

lated as:

W (1 _ t)””

. Wom _

k(n+1)

1 1 we
_ Wml_ Wrwl 1_0
[k(n+l)*m* ’ k(n+l)*m* ve(1-0) ]

k(n+1)

. (20)
—_ W 1- ntl WrHI
K(aen) " *(1-1) TCE
1 il )
= Fan e (-007)
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K(t)

t
Figure 3. Income tax rate and the importance of
the public good.
MBG
% = * W0n+1 N
l t
1
Figure 4. Income tax rate and the marginal benefit from
public good.
BG
. sxm*W, n+l
k(n+1) 0 - =

t=1

Figure 5. Income tax rate and the total benefit from the
supply of public goods.

and he also benefits from the increase in government services (assuming that
taxes finance government expenses). As we wrote before, given the agent’s utility
from leisure and consumption, the agent will choose an optimal number of lei-

sure hours that fulfills condition (1).

mu(x)
p

Let us define z(x)= , to get from Equation (1) that:

mu(L)=z(x)W, (1)

With the specification of utility function in (6), we can calculate Z(x) by de-
riving U(X; L) with respect to X:

Z(X)=MU(X)= X" = p[W,(1-1)(24-1)]" (22)
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and
MBL = MU (L)=W,Z(X)=W,B[W,(1-1)(24-L)]"" (23)
=w By 241y

Integrating on MBL and calculating the benefit from increasing leisure level
from L, to L, following the increase in the tax rate from 0 to ¢ and given W is

the gross wage per hour, we get that BL equals (see Appendix 1):
BL(L)= [, MBL =W/ (1=t} m” [1-(1=1)" | (24)

2.3. The Optimal Tax Rate

As we mentioned before, the target function that should be maximized is the in-

dividual’s tax benefit minus tax disadvantages:
BG(t)-BG(0)+[BL-BX] (5)
Substituting (16), (20) and (24) into (5) we get:
BG(1)-BG(0)+[BL—-BX]

1 n+l* _(1_ n+l
T (1-(-0") (25)

+|:VV0ﬂ(I+n) (1 _t)ﬂfl m/f’ |:l _(l_t)nﬂ:|_(h0VV0)/3 +(h0VV0 _hlVVO (1_t))ﬁ:|
Simplifying the expression above (see Appendix 2), we get:
BG(1)-BG(0)+[BL-BX]|

_ 1 n+l

1
Tk " Tk )
+ W (1=t P =W (1) P (1-1)"

_(m * WVVOn+1 )ﬂ + mﬁVVOﬁ(m-l) (1—(1—t)n+1 ),B

* % VVOnH % (1 _t)n+]

(25°)

The government should maximize the Equation in (25°) in order to find the
optimal income tax rate that should be imposed.
Deriviating the target function with respect to the income tax rate  and set-

ting it equal to zero, we get:

d 1 n+l 1 n+l n+l

= Wy - Wt (1-t

dt{k(n+1)*m* (e M )

+ W (1) P w0 (1= e (1-4)7 (26)

ne1)?
—(mxwwy )ﬁ +m W) (1—(1-;) ‘) } -0
Avoiding all expressions that do not depend on ¢ we get:

*m *VVOVHI *(1 _t)"“ 4 Woﬂ(wn) (1 _t)ﬂfl m?

%{_k(nl+l)

W (1t (1) e m P (1 (-0 ) }
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:%*m*VVOrH—l *(1_t)n _VVOWﬁ(H”) (1_t)ﬁ_2 mﬁ (ﬂ—l)

+(B-DL (1=2) 2 (=) W (1 =oY  mPnp(1-0)" (26))
s pmP e (1= (=) (ne ) (-0 = 0

The optimal tax rate £ will make Equation (26’) above equal to zero.

3. Empirical Analysis

Equation (26’) determines the optimal tax rate given: n, m, , W, and k.

In order to examine how changes in labor supply elasticity (1), wage level (W)
and the public marginal benefit parameter (X) affect the optimal tax rate, we first
assumed a given level of these parameters and calculated the optimal income tax
rate that equalizes Equation (26°) to zero. Then, we gradually changed the level
of the parameters and recalculated the new optimal income tax rate that Equa-
lized (26’) to zero.

3.1. Elasticity of Labor Supply and Optimal Tax Rate

As the base case example, we assumed that W, = 1, K= 10, beta = 0.2. We let n
be equal to 0.2, 0.4, 0.6, 0.8, 1 and m to be equal to 0.2, 0.6, 1, 1.4. For these

numbers, the optimal tax rates are:

Optimal tax rates

mm 0.2 0.6 1 1.4
0.2 46.24% 45.79% 46.51% 47.50%
0.4 45.60% 46.74% 47.74% 48.66%
0.6 46.87% 36.40% 37.06% 37.67%
0.8 36.48% 37.20% 37.82% 38.39%

1 37.29% 37.96% 38.45% 38.85%

Conclusions: 1) as n labor supply elasticity increases, the optimal tax rate de-

creases, and 2) as m increases, the optimal tax rate increases.

3.2. Utility from Public Good to the Public and Optimal Tax Rate

Notice that as K is larger the importance of the public good for individuals is
lower. We now examine how the optimal tax rate changes as K changes. We let
K vary and be equal to 10, 50, 100, 200. The optimal tax rates for the different
K-s are:

K= 10 (the base-case example):

Optimal tax rates

n\m 0.2 0.6 1 1.4
0.2 46.24% 45.79% 46.51% 47.50%
0.4 45.60% 46.74% 47.74% 48.66%
0.6 46.87% 36.40% 37.06% 37.67%
0.8 36.48% 37.20% 37.82% 38.39%
1 37.29% 37.96% 38.45% 38.85%
DOI: 10.4236/me.2019.108124 1956 Modern Economy
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K=50
Optimal tax rates
n\m 0.2 0.6 1 1.4
0.2 No solution 45.54% 45.87% 46.17%
0.4 44.95% 45.18% 45.37% 45.55%
0.6 46.26% 46.48% 46.66% 46.83%
0.8 36.08% 36.22% 36.34% 36.46%
1 36.90% 37.04% 37.15% 37.26%
K=100:
Optimal tax rates
mm 0.2 0.6 1 1.4
0.2 No solution No solution 45.38% 45.53%
0.4 44.87% 44.98% 45.08% 45.17%
0.6 46.19% 46.29% 46.39% 46.47%
0.8 36.03% 36.10% 36.16% 36.22%
1 36.86% 36.92% 36.98% 37.03%
K=1200:
Optimal tax rates
n\m 0.2 0.6 1 1.4
0.2 No solution No solution No solution No solution
0.4 44.83% 44.89% 44.94% 44.98%
0.6 46.15% 46.20% 46.25% 46.29%
0.8 36.00% 36.04% 36.07% 36.10%

1 36.83% 36.86% 36.89% 36.92%

Conclusion: 3) As Kincreases, the optimal tax rate decreases.

3.3. Wage Level and Optimal Tax Rate

Next, we examine how the optimal tax rate changes as W, changes. We let W]

vary and be equal to 1, 1.5, 2. The optimal tax rates for the different W’s are:

W, =1 (base-case example):

Optimal tax rates

mm 0.2 0.6 1 1.4
0.2 46.24% 45.79% 46.51% 47.50%
0.4 45.60% 46.74% 47.74% 48.66%
0.6 46.87% 36.40% 37.06% 37.67%
0.8 36.48% 37.20% 37.82% 38.39%
1 37.29% 37.96% 38.45% 38.85%
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Wy=1.5:
Optimal tax rates
mm 0.2 0.6 1 1.4
0.2 No solution 46.45% 48.03% 49.51%
0.4 46.06% 47.88% 49.46% 50.95%
0.6 36.01% 37.29% 38.40% 39.31%
0.8 36.88% 38.17% 39.15% 39.31%
1 37.72% 38.80% 39.31% 39.31%
Wy=2
Optimal tax rates
mm 0.2 0.6 1 1.4
0.2 No solution 47.45% 49.55% 51.53%
0.4 46.55% 49.07% 51.29% 52.11%
0.6 36.41% 38.27% 39.31% 39.31%
0.8 37.35% 39.17% 39.31% 39.31%
1 38.25% 39.31% 39.31% 39.31%

Conclusion: 4) there is a U shape, at first as W} increases, the optimal tax rate

decreases, but when W keep growing the tax rate increases.

4. Summary

In this paper, we suggested a model that enables us to calculate the optimal in-
come tax rate, taking into consideration that the imposition of income tax will
reduce working hours, increase leisure, and increase the supply of public goods.
Other researchers such as [2] and [3] optimized the income tax over the popula-
tion by selecting the tax rate that maximizes the social utility objective function.
Instead of looking at the problem from a central planner’s point of view, we
suggest that the optimal tax rate should be defined according to each private
agent’s point of view.

We take into consideration a given labor supply function derived from a given
utility function from consumption and leisure, as well as a given utility function
from public goods. When the government imposes an income tax, utility from
consumption would reduce while utility from leisure and from consumption of
public goods would increase. When taking into consideration all factors that af-
fect utility, we maximized the utility subject to the income tax rate and found the
optimal tax rate for various levels of labor supply elasticity, various levels of
wage per hour, and various levels of marginal utility from the public good.

According to our finding, as the elasticity of labor supply increases, tax rate
should be deceased. Such a result is not surprising since imposition of tax under

such conditions would cause a large decrease in the supply of labor, a large de-
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crease in private consumption and in an individual’s utility. The negative effect
of income tax on labor supply is a well-known fact that was supported by many
researchers. For example, [11] [12] [13] attributed high labor income taxes in
Europe as one of the important determinant of declining labor supply in Europe.
Other studies by [14] [15] [16] and [17], among others, have uncovered that
high labor income taxes in Europe are an important determinant of declining
labor supply in Europe. There has long existed a broad consensus among re-
searchers that the female labor supply is more elastic than male labor supply (see,
for example, [18]). Our results unsurprisingly suggest that in order to avoid a
large decrease in employment of sectors with high labor supply elasticity (such
as females) and a large reduction in utility, we should be cautious when consi-
dering increasing income tax rate.

We also find that there is a U-shape relation between gross wage and optimal
income tax. At low gross wage per hour, taxes should be reduced while when
wage per hour in high, the optimal tax rate should increase. [3] got the same re-
sult, although he used a different utility function and a different method while
the work of [19] and [2] support the idea that optimal tax rate should decline
with income.

Finally, we were not surprised to find that as utility from public goods de-

crease, the optimal tax rate decreases.
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Appendix 1
BL(L)=[; MBL=[ W/ B(1-1)"" (24-L)" aL
=WB(1-1)"" [ (24-L)" dL
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_ V%"ﬂ(l_t)ﬂ"(z“T‘L) LO
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Y
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= (1= [(24-1,) ~(24-1) ]

Recall that: L, =24—m*W,' and L =24—m*W) *(1-1)".
Incorporating L,,L, into BL(L):
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1 11 (e (e 10y ) | ®
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Appendix 2
BG(t)-BG(0)+[BL—BX]
= 1 n+l (14" Bl+n) (1 \B-1 gy (1 VB
(s e ) e [1- (-0
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Substituting &, =m*W, and h =m*W, *(1-1)" we get:
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