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A combination of the public and private supplementary education
in the public school for the equal educational opportunity

Naohiro Yashiro (Infernational Christian University) and Wataru Suzuki (Tokyo Gakugei
University)

Abstract

Though all the costs for education are free in the Japanese public school based on the
principle of equal educational opportunity, there is an increasing de facto disparity with a
rising demand for private supplementary education outside of school.  Thus, providing with
these private education services in the public school at the less costs as an option for students
would be helpful fo reduce the disparity, but is anrently not allowed as being against the
principle of free public education. This study estimates a potential demand for the
supplementary private education services in the public school to show the necessity for the

reform.

Key Words
A Combination of the Public and Private Supplementary Education, Disparity of Educational
Opportunity, Contingent Valiation Method (CVM)
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Albstract

This paper develops a ruralrban migration medel with the wrban informal sector to show
the effects of intellectual property rights (IPR) protection. T show that, in this economy, a
strengthening of IPR protection might depress industrialization, although it is often considered
as one of the most important industrialization policies,
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Abstract

Several precedent works have described the manner in which the audit rate and the
penalty rate are usefitl to deter tax evasion and collect more tax revenues, but liitle attention
has been devoied to investigation of how these tax enforcement efforts and the withholding
tax system are used together. This paper investigates that question and shows a direction for
tax enforcement efforts by adopting the same criterion as that of Christiansen (1980).
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1.  Introduction

Although some coping strategies for tex evasion are known, their policy instuments
introduce some problems. For example, a sufficiently high audit rate is extremely difficalt to
practice because such a higher audit rate engenders higher audit costs [Scotchmer (1987)].
Harsh punishments such as the death penalty are unsuitable for tax evasion because penalties
are traditionally proportionate to the seriousness of a crime [Graetz and Wilde (1983)]. Even if
a withholding tax system were adopted, it would be difficult fo eliminate tax evasion because
the capture rate of income varies according to occupation [Shibata and Hayashi (1988)]. The
tax avthorities of many countries work toward deterting fax evasion by combining some
methods rather than adopting a particular method because of some problems that the policy
instruments have. This study analyzes how some methods should be combined for tax
enforcement, such as the audit rate, the penalfy rate, and the withholding tax system.

Christiansen (1980) is the seminal work discussing the combination of tax enforcement
efforts, We expand this work by introducing the possibility of labor mobility between two
sectors: one is that tax evasion is possible, the other is that it s not so. Our investigation has
two contributions for Christiansen (1980}. First, we pay attention not only to the audit rate and
the penalty rate, which are considered in Christiansen (1980), but also to the withholding tax
system. Furthermore, although some precedent investigators aside from Christiansen (1980)
have pursued the same purpose as our examination, those works do not also consider the
withholding tax system®. Second, our investigation is more consistent with reality than
Christiansen (1980) in that tax evaders and tax compliant persons co-exist, Although many
preceding works, including Christiansen (1980), have adopted the premise by which all
taxpayers inderteport their own income, the tax compliant behaviors that individuals select in
areal economy are various because of differences of cccupation, etc. We clear away such a
premise that is often used I preceding works by considering the gaps of the captured rate for
income among occupations,

Pesieaut and Possen (1991, 1992) and Parker (1999) considered that income taxation has
some influence on occupational choice because self-employed persons can evade taxes it

! We can hold up Mookherjec and Png (1989) and Cremer and Galivari (1995) as examples of
investigations of tax enforcement schedules, They fvestigated how the audit rate and the penalty rate
should be setup for progressive taxation.
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paid employees cannot do so. These studies evolved from the question of why some
developed countries had experienced a steady decline in the self-employment rate [Torrini
(2004), Robson and Wren (1999)]. Because of that intention, these studies did not discuss
positively how enforcement efforts should be practiced. We explore such questions that their
studies virtually ignore, whereas we also set up an occupational choice model that
mcorporates both self-employment and paid employment.

The mvestigation described in this paper yields several findings. First, we show that
* Christiansen’s suggestion has a limitation if the labor mobility between sectors is considered,
In Christiansen (1980), the higher penalty rate (and lower audit rate) on the constant expected
gain from tax evasion has stronger deferrent power against tax evasion and increases tax
revenues, However, if we consider labor mobility among sectors, such an enforcement effort
does not always decrease tax evasion; even if that were the case, decreasing tax evasion does
not atways have the same meaning as collecting tax revenues. Second, we show that the
higher penalty rate {and the lower audit rate} runs taxpayers to a position of being taxed at the
source on the Christiansen’s criferion of the constant expected gain from tax evasion, although
we should note that such an enforcement effort does not always lead directly to collecting
more tax revenues with the first resulf. Third, the tax authority should perform tax
enforcement efforts with attention to the measure of absolute risk aversion and the influence
of labor mobility on the income level in each labor sector, if labor mobility exists,

This paper is organized as follows. Section 2 introduces our models, In section 3, we discuss
how the audit rate, the penalty rate and the withholding tax system should be combined in
terms of collection of tax revenues. Section 4 closes this presentation with some concluding
remarks,

2. Model
Presume first that only two labor sectors exist; { and 2. In sector 7, an individual can
evade taxes, but in sector 2 tax evasion is impossible’. Let #; be the number of workers in

% Although our discussion mainly addresses the gap of the capture rate for income among occapations in a
country, we can also understand that our discussion reflects intemational and regional problenos for tax
evasion. Sector 1 describes a jurisdiction in which the tax sysfern has weak points on encouraging tax
payments. On the other hand, sector 2 describes a jurisdiction in which a withholding tax systern and an
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sector i (=1, 2 ). We assume a constant number of workers m the economy: N=n,+,.
Identical individuals are risk averse and each supplies a single unit of Iabor info each
Jjurisdiction of residence. We do not consider movement costs, so individuals can move freely
among sectors, The income level of sectors 7 is represented as (i), where 8y, /B <07, In
both labor sectors, ndividuals face income tax rate 7. The tax anthority knows that tax evasion
is impossible in sector 2, and the audit or the imposition of penalty is practiced for sector 7,
Therefore, the individuals in sector 1 only face the audit rate p and the penalty rate 7. We
assume that the andit activities are practiced randomly, and that they accurately reveal the
actual income, and that the penalty rate is imposed on evaded taxes”.

The order of the individual’s decision-making is as follows. First, the individual chooses
the sector in which fo work. After earing labor income in the chosen sector, the individual in
sector J, where tax evasion is possible, chooses undeclared income x.

Considering the decision-making of an individual who works in sector /, the problem is
represented as

Mo EU=(1-p)UD) + pli2),
82 Y=(1-) yi(ny) + (P1)
Z= (1Y) yi(ng)-mx,

where £U/ is a von Neumann — Morgenstern utility finction, The individual’s disposable
income is represented as ¥ because the amount of tax payment is reduced from &y, o #y2) if
tax evasion is successtul with probability (1), On the other hand, if the individual is andited
with a probability p, his or her disposable income becomes Z because the tax authority
recognizes the actual income p through the audit and it imposes an additional penalty on
evaded taxes of fx.,

electric declaration are positively adopted.
* Our model is constructed by making reference to Jung et al. (1994). The nepative relation betweeny and

* nmight imply a complete competitive labor market, a constant total demand for product in a jurisdiction,

and heterogeneity of products between jurisdictions. Although we should establish product markets more
clearly, the detailed argument for product markets might compromise the focus of these analyses, We
leave it as a subject for further investigation,

The features of audit and penalty in our model are based onAllingham and Sandme (1972) and Yitzhald
(1974).
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We adopt the same criterion as that of Christiansen (1980) to discuss how to combine tax
enforcement efforts. Christiansen (1980) set up the following assumption as a criterion.

Assumption 1
Assurne that the expected gain ffom tax evasion is constant:
{({-pl-pm = constant. 0y

Three points are adduced as reasons why we set up Assumption 1. First, fhis assumption
enables us to compare our result with Christiansen’s. 'The comparison between results of this
paper and those of Christiansen (1980) clarifies the influence of the Jabor mobility between
sectors on tax evasion, tax revenues, and the feature of tax enforcement efforts, Second, it is
not so difficult for us to understand the content of this assumption as a criterion, Presuming
that some enforcement schedules exist in which individuals obtain the same level of expected
gain as a result of evasion bebavior, the enforcement schedule among thern that has the most
detetrent power against tax evasion should reduce the greatest amount of tax evasion. Third,
some results obtained on this assumption are clear: this assumption firmishes us an answer for
how to combine a withholding tax system, the audit rate, and the penalty rate.
From (1), we obtain the relationship between the penalty rate and the audit rate as

ap p
=p(m) and — = ——~ p)
pp(m)and === o 2
We assume that individuals know this enforcement rule from experience.
The first-order condition about the individual’s problem is
[ 1p(m) ] Uy=p(m) Uz m, &)

whese Up= 6UOW (W =Y or Z)". This condition implies that x*=x(im, n); then (1) and 3)
yield the following equations of

ox*  p|lU,-U,
m D [m—

o D +U,, mxtJ <0,and (4)

* Note that /{7 -p}-pm>0when tax evasion occurs.
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E __ (B, /o YL -1

on, D
where D=[(1-p)Uyy+ plz m’ Jt<0 is the second-order condition, and Upy=6°U /8W*<0.
Therein, R(W)=-Uyp/ Uyp>0is the Arrow-Pratt measure of absolute risk aversion. In fact, (4)
is the same result as that presented by Christiansen (1980), meaning that the higher penalty
rate (and the lower audit rate) on Assumption 1 decreases the undeclared income. Also, (5)

Py [Rz) R, )

depends on the measure of absolute risk aversion. Actually, (5) is negative if it is decreasing
such that R(Z)>R(¥). On the other hand, if it is increasing such that R(Z)<R(Y), (5) is positive,
Ifit is constant, ie. R(Z)=R(T), then (5) equals zero.

Next, we observe the individual’s choice about the labor sector. We assume that identical
individuals can move among sectors without cost, so the labor mobility between sectors
continues until the gains of the two sectors are completely equal. Let #,* be the mmber of
workers in sector 7 at the equilibrium. The movement equilibrium between sectors will then be

U(1-9yaln ) ]~(1-p() Uf(1-yifny )+ o A pm) Ul I-)ysnyS-mic*]. - (6)

From {6}, we obtain

ani*:p(Y—Z)[U(Y)—U(Z)_U }
om  All+m) Y-Z ar

Y

where A=(1-4{Ur(@y/0nyj-{(1sp) UptpUszf(@y:/8n;)} >0 and I=(1-t)y,. Therein, (7) depends
on the expressjon in the large square bracket. On the assumption that the individual is risk
averse, (7) s negative because the expression in the large square bracket is negative®, This fact
implies that the workers in sector [ decrease when the penalty rate increases on Assumption 1.

3. Tax revenues and tax enforcement efforts

In this section, we consider how tax enforcement efforts should be combined. Tt is
considered that the tax enforcement efforts are undertaken 1o collect more taxes. In the
following, we discuss such a problem through investigating how the higher penaliy rate on
Assumption 1 affects the tax revenues. It is notable that the penalty rate and the audit rate

% See the Appendix for an explanation of why the large square bracket is negative,
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affect not only the tax revenues from sector 7 but also that from sector 2 through labor
mobility. We first investigate the influence of the penalty rate on Assumption 1 on the tax
revenues in each sector; then we investigate the influence of the penalty rate on Assumption 1
on the tofal tax revenues.

The tax revenues from sector / are depicted as ERy— my fty; — & {(Ip)-pm}].
Differentiating £R, by m shows that

OER, on, on, 1| dx ox on
OFR, b, O =g )~ il = p) — pom)] P L] P2, O O R g
o~ gy 01810 ) pm]<am x[am on, amD

where &=-(1/ y)(G/chy)>0. The first term of the right-hand side in this expression shows
the relation between the tax enforcement efforts and the tax revenues which should be
collected by the tax authority, ##y;. The penalty rate and the audit rate affects ;¢ y; indirectly
through the labor mobility denoted by (7). This term depends on the measure of &. If 1> =
<)g, this term is negative (zero, positive).

On the other hand, the second term of the right-hand side in (8) shows the impact of the
petialty rate and the audit rate on tax revenues with uncertainty, 7,¢/(/-p) — pmJ. This term
depends on the terms in the large angle bracket, which is the relation between the tax
enforcement efforts and the amount of tax evasion, nytx; because [(I-p)-pm] is positive when
tax evasion occurs in sector /. Then, we look closely at the influences of the tax enforcement

effotts on #;fv;. From (3) and (7), we obtain
*p %
on, *ix, :ix*anl*+n*l‘ ox* Ox*on ¥ .
Oom om

+

9
om 0On Om ©

In fact, (9) shows that the influence of the chance of tax enforcement schedule on evaded
taxes includes three effects. First, the higher penalty rate (and the lower audit rate) on
Assumption 1 decreases the evaded taxes becanse the increase of the penalty rate makes the
income at the defected situation lower, therefore, the risk-averse ndividual has a lower
attraction for tax evasion [ &% 9m<(0}. Second, the decline of attraction for tax evasion by the
higher penalfy rate on Assumption 1 decreases the relative dishenefit for working on the
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withholding tax system. Therefore, the higher penalty rate fhrough Assumption 1 decreases
seltemployment [0r;"% &m<0]. Third, the selfemployment income level changes
concomitant with the decreasing prevalence of self-employment. The change of income level
influences the net benefit that the individual feels for tax evasion. The influence of income
level on the evasion behavior is known to depend on the measure of absolute risk aversion’,
which indicates that the indirect effect that the higher penalty rate on Assumption 1 influences
the undeclared income, (0% &) (O, % Bm), depends on the measure of risk aversion. From
(5) and (7), if the measure of absolute risk aversion is decreasing (increasing, constant), this
term is positive (negative, zero). From these explanations, we can indicate the second term of
the right-hand side in (8) as follows. This term is negative if the measure of absolute risk
aversion is constant or increasing, On the other hand, if the measure of absolute risk aversion
1s decreasing, this term is ambiguous because the positive third effect counteracts the negative
first and second effects.

Summarizing the preceding argument, we can state the following resuft.

Result 1
1) Assume that the measure of absolute risk aversion is constant or increasing, The tax
revenues from sector / increase with the higher penalty rate on Assumption 1 if & is
no Jess than /. On the other hand, it both increases and decreases with the higher
penalty rate on Assumption 1 if & is less than 7.
2) Assume that the measure of absolute risk aversion is decreasing. The tax revenues fiom
sector / both increase and decrease with the higher penalty rate on Assumption 1.

In Christiansen (1980), whose model is construcied only by an evadable sector, the
higher penalty rate on Assamption 1 has greater deterrent power against tax evasion. Labor
mobiity does not pertain in Christiansen’s model, so such the result is tied to the implication
that the tax revenues increase with the higher penalty rate on Assumption 1. Our model
expands Christiansen (1980} by infroducing labor mobility between two sectors. Then,
comparison of Result 1 with Christiansen’s result highlights several matters. First, Result 1-1

7 See Allingham and Sandmo (1972) and Yitzhaki (1974.)
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is the case in which the higher penalty rate on Assumption 1 has greater deterrent power
against tax evasion, as with Christiansen’s suggestion. However, Result 1-1 shows that such
an enforcement effort does not always increase tax revenues from the tax evadable sector
because it compels individuals to migrate from the evadable sector into the sector where tax
evasion is mpossible,

Second, ambiguity of Result 1-2 arises because of the indistinct sign of (9). It is
noteworthy that (9) implies the influence of the change of tax enforcement schedule on
evaded taxes. ‘The ambiguity of (%) and Result 1-2 shows that the higher penalty rate on
Assumption 1 does not always have greater deterrent power against tax evasion, contrary to
the suggestion in Christiansen (1980). As with Christiansen (1980), the higher penalty rate on
Assumption 1 discourages each from evading taxes. This effect is implied by the second term
in (9). However, if we pay attention to the labor mobility between sectors, such as that which
exists in our model, such an enforcement effort has the other direct effect and the inditect
effect that are expressed respectively by the firstand third term of (9), Fspecially, we note that
the ambiguity of (9) and Result 1-2 occur because of the third term of (9). The enforcement
effort compels individuals to move from the evadable sector into the sector where tax evasion
is impossible. The decrease of workers in the evadable sector through such labor mobility
affects the evading behavior of the individual who stays in the evadable sector through the
change of his or her income. Consequently, the higher penalty rate on Assumption 1 is not
always an effective enforcement effort for tax evasion; such an enforcement effort collects
more tax revenues from the evadable sector,

Next, we consider the influence of the enforcement effort on the tax revermes from sector
2, ERy= np1y-. Differentiating £R, by rr shows that

- | (1)
where g—(1,/y2)(32/¢h,)>0. The higher penalty rate on Assumption 1 compels risk-averse
individuals to move fiom sector 7 into sector 2 when free labor mobility is possible. The term
of ~#ys(y /cin ) shows that this phenomenon increases £R, by increasing the number of

workers in sector 2. However, such an enforcement effort is not one that simply increases £R;
becavse the increasing number of workers affects the labor income in sector 2, which is
expressed as &. The sign of (10 depends on the magnitude relation between these effects, and
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it is straightforward to confirm that it depends on the term of (7-g). We can summiarize the
result of (10) as follows.

Result 2
. The higher penalty rate on Assumption 1 increases (does not influence, decreases) the
tax revenues from sector 2 if & is less than {equal to, more than) those from sector 7.

Result 2 includes an mteresting implication for the withholding tex system. Expression
(7) shows that the higher penalty rate on Assumption 1 always increases the number of
workers in the sector where tax evasion is impossible. In other words, the higher penalty rate
on Assumption 1 runs taxpayers to a compliant position. A combination of the higher penalty
rate on Assumption and the withholding tax system might be usefisl if the tax authority intends
to grasp the actual income level of more taxpayers. However, as indicated by Result 2, it is
noteworthy that such the combination does not always increase tax revenues from the sector
facing the withholding tax systems.

Finally, we investigate the relation between the penalty rate on Assumption 1 and the
total tax revenues. The total tax revenues are denoted as ETR =ER; +£R,, Differentiating £TR
by m yields that

OETR _ OFR, . OER, . an
o om Om
Needless to say, the first and second terms of the right-hand side in (11) are respectively
relevant to (8) and (10). We can summarize the sign of (11) as foltows,

Result3
Assume that the measure of absolute risk aversion is constant or increasing, and that &>7
and g</. Then, the total tax revenues E7R increase with the higher penalty rate on
Assumption 1. However, the influence of such a tax enforcement effort on ETR is
ambiguous in other cases,

This result again shows several difficullies that are inherent i the tax enforcement efforts,
First, comparing his result with Christiansen’s result, we can confinm that a different measure
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is required for the fax authority depending on whether the Jabor mobility ocours or not.
Second, if labor mobility exists, the tax authority must devote attention to the effect of the
Iabor mobility on the income level in each sector, which is expressed as z and &, and the
measure of absolute risk aversion.

4. Concluding remarks

The study described in this paper investigated the manner in which some tax
enforcement efforts should be combined, such as the audit rate, the penalty rate, and the
withholding tax system. We addressed our purpose like this by expanding Christiansen (1980),
which is based on a criterion: the expected gain from tax evasion is constant. In Christiansen’s
model, only a tax evadable sector exists, so it is especially not apt for aalyzing the
combination between the withholding tax system and the other enforcement efforts. For this
reason, we infroduced two sectors fnto Christiansen’s model; a fax evadable sector and a
sector that {s taxed at the source.

Our discussion yielded the following findings. First, Jabor mobility between sectors
influences the measure of tax enforcement efforts. Christiansen (1980) suggested that the
higher penalty rate based on the above criterion is useful to decrease tax evasion and increase
tax revenues. However, such a sugpestion is not always appropriate when Iabor mobility
between sectors is considered. Second, the higher penalty rate on Christiansen’s criterion has
the effect of running taxpayers to a compliant position in a situation in which Iabor mobility
exists between sectors. However, third, in respect to the first point, it is noteworthy that a tax
enforcement schedule that is infended to decrease tax evasion does not always coincide with
one intended for increasing tax revenues if labor mobility exists, Fourth, fhe tax authority must
pay attenition to the measure of absolute risk aversion and the influence of the Jabor mobility
on the income level in each sector to increase total tax revenues.

Room for reconsidering the following matters exists. First, we adopted a criterion in
which the expected gain from fax evasion is constant according to Christiansen (1980) when
we discussed the combination of some tax enforcement efforts. We must verify the robustness
of our result from various viewpoints. Second, we assume that the economy consists of
homogeneous individuals. In actuality, risk preferences and wage rates should naturally differ
among individuals. Third, it is difficult to estimate the measure of absolute risk aversion,
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altbough our result ndicates the impottance of understanding a measure of absolute risk
aversion. Further studies are necessary to nvestigate this matter.
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Utility
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Figure 1: Expected utility finction of the risk-averse indivicual

Appendix
In this appendix, we explain the sign of (7) using Fig. 1. In that figure, let /4BC be 0,
thereby we have
U@y-uz)
Y-z

tan & .

Masginal utility at the income level Z is greater than fon 6 if the individual is risk-averse.
Consequently, the expression in the large square bracket of (7) is negative, This fact shows
that (7) is negative if the individual is risk-averse.
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