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&
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Shigeru Watanabe "

1. Introduction

In the next section of this note the relationship between multi-product monopolist1
and tax evasion” will be examined. Using the model developed by Lambertini (2003,
2004) and Ping Lin (2004) a simple model of tax evasion by the multi-product
monopolist will be analyzed. From the analysis following main results will be
derived; in the ordinary case where the monopoly produces only one product raising
the tax rate will increase the output level of the product and raising the penalty rate
will decrease that output level, on the other hand in the multi-product case the effect
of raising the tax rate or that of raising the penalty rate can not be determined in
general and will depend on the condition whether the products offered by the
monopolist are substitutes or complements. In section 3 of this note the tax evasion as
a built-in stabilizer will be examined. In the last section, concluding remarks will be
given.

2. A Simple model of Tax Evasion by Multi-product Monopolist

The prices for the products x; (i = l,..,n ) offered by the multi-product
monopoly firm are given by

Piza—x,.—nyj , =1, ,n (1)

J#i
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The products are substitute if ¥ €( 0, 1) and complements if » €( —1, 0 ). Total
costs C of the firm can be denoted by

c= Z c,x, +6nM, ()

i=1

where @ is the scope economies parameter in production with @ €(0,1) forn

>1and & = 1 for n = 1, the marginal cost of production for each product is
denoted by ¢; which is assumed to be given since in this note the level of process

R&D is not taken into consideration to focus on the tax evasion, and M is the fixed
cost of introducing a product.

Hence the profit 77 is given by

=

n
=

{axl.—]/z xj—c,}xi—nHM 3)

1 J#i

Therefore, the expected profit £ 7z of the multi-product monopolist can be denoted
by

Ex=(0-)la-x —m, )x + (@ - x, — ),
— €)X —CyXy — 26’M} 4)
+( - q(6)F )té‘(clxl +Cyxy +20M ),

where t is the tax rate, F is the penalty rate with respect to tax evasion g (0 ) is the
probability of detection, & is the rate of cost-overstatement and to simplify the
analysis #» is assumed to be 2.

Maximizing F  with respectto , X and X, yields the first order conditions.

oE
?51:1(1-.25}7)(6]361 +CrX, +2€M) (%)

=0,
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okx _ (-1 )a —2x, - 2px; —¢;)
0x,
+ (1= q(6)F )tée,
-0,
= ta 2w - 2m )
0x,

+(1-q(8)F)téc,
=0.

Second order conditions are satisfied;

0’Ex
= = 2t(c,x; + cox, +20M )F< 0,

85?

0*Exr  O%Enx

6%  000x,

=41 —1t)t\c;x; + c,x, + 260M )F> 0,

azEﬂ_ azEﬂ' ( ) ( I*1 242 )
0x,00  ox}?

0%En 0%En 0%En
8532 000x, 090x 5
0% En 0%En 0%En
axl85 axlz ax16X2
0%En 0%En 0%Enx
ax265 aJC2axl ax%

where 77 <1 since y € (0, 1)ifthe products are substitutes and

y € (—1,0)if the products are complements.

From the first order conditions the following results can be obtained;

S*=—)

= —St(l—t)z(l —;/ZXclxl +CoXxy + 249M)F< 0.
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. | (12)
2(1-77)
a—cy +—2¢ —7/{a—cl+ i }
Xy * 4(-0)F 4(1-1)F (13)
2(1-57)

Differentiating ( 11 ), (12), ( 13 ) withrespectto F' yields

00 *
<0, 14
oF (14)
ox, * —t(c; -y >
X1 — ( 1 722) . — 0, (15)
OF  g(1-t)(1-y2)F? <
: ¢ <
according to — =y
€ >
Ox, * —t(c, —yc >
2 _ (c, 721) . = o, (16)
OF  8(1-1)(1-y? )F? <
c. <
according to 2 =
G >

Therefore, if the products are compliments i.e., ¥ € (—1, 0 ) or the monopolist is

not the multi-product firm i.e., ¥ = 0 then raising the penalty rate will decrease the
output level of the products. On the other hand , if the products are substitutes y €

(0,1)and ¢, /c, <y, then raising the penalty rate will increase the output level
of the product x,, and if the products are substitutes and ¢, /¢y < ¥ , then raising

the penalty rate will increase the output level of the product x, .
Next, differentiating ( 11 ), ( 12 ) and ( 13 ) with respect to ¢ yields
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006 *
=0, 17
o a7)
ox; * (c1 —yc2 )F
- (18
o 81—y Yi- ¢ F? )
Oxy * (cy —yei )F
= (19
o s(1-y2Yi- ¢) F )
% >
Hence, o = 0 , (20)
ot <
. (&) >
according to —_ =y
€ <
* >
Moo, @)
ot <
. CH >
according to — =y
G <

Therefore, if the products are compliments i.e., ¥ € (—1,0) or the monopolist is
not the multi-product firm i.e., y = 0 then raising the tax rate will increase the
output level of the products. On the other hand , if the products are substitutes y €
(0,1)and ¢, /¢, <y ,then raising the tax rate will decrease the output level of the

product x;, and if the products are substitutes and ¢, /¢, < y , then raising the tax

rate will decrease the output level of the product x,.

In addition to the above results the following results can also be derived
straightforwardly;
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a[x| *+xz *] . _t( 1_.7)(01 +c, )
F  §(1-t)(1-y ) F?

(22)

olx, *+x,*]  (1=p)(c,+¢,)F
— = - >0

& 81—y )(1-0 F )

Therefore with respect to the sum of the output levels, the effect of raising the
penalty rate or that of raising the tax rate on the sum of the products does not depend
on the condition whether the products are substitutes or compliments. Raising the tax
rate or decreasing the penalty rate will increase the sum of the output levels.

3. Tax evasion as a Built-in Stabilizer

In this section using a model as simple as possible, the effect of an increase in
investment on national income in presence of tax evasion will be compared with that
effect in absence of tax evasion.

Consumption C in presence of tax evasion is denoted by

C=co+c; (1= u(t)Y +c, (1-u(2))Y, (24)

where ¢, is constant ¢; is the marginal propensity to consume from the reported

income ¢, is the marginal propensity to consume from the unreported income ¢ is

the tax rate #( ) is the rate at which income is reported to the tax authority and Y

is national income.
Hence the effect of an increase in investment on national income in presence of tax
evasion is shown as

or|_ 1
oIl 1—c, (1=t )u(t)—c, (1-pu(t)) (25)
0<u(t)<l
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On the other hand the effect in absence of the tax evasion is shown as

or|_ 1
ar| 1-¢(-1) (26)
ple)=1

ovl oy
ol S ol (27)
0< ult)<1 ult)=1
>
according to a I L

Therefore, in a special case where ¢, =¢,, 1 <1/ (1— t), the effect of an
increase in investment on national income in absence of tax evasion is milder than the
effect in presence of tax evasion. Therefore the tax evasion can not be regarded as a
built—in stabilizer. However, in general whether the tax evasion is a built—in
stabilizer or not depends on the condition shown by ( 27 ). The higher the marginal
propensity to consume with respect to the reported income or the lower the marginal
propensity to consume with respect to the unreported income, or the lower the tax rate,
the higher the probability that the tax evasion has an aspect as a built—in stabilizer,
though the tax evasion can not be accepted from the point of equity.
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4. Concluding Remarks

In this note using the model developed by Lambertini (2003, 2004) and Ping Lin
(2004) the relationship between multi-product monopoly and tax evasion has been
examined. Following main results have been derived; in the multi-product case the
effect of raising the tax rate or that of raising the penalty rate can not be determined in
general and will depend on the condition whether the products offered by the
monopolist are substitutes or complements, though in the ordinary case where the
monopoly produces only one product raising the tax rate will always increase the
output level of the product and raising the penalty rate will always decrease that
output level. If the products are compliments raising the tax rate or decreasing the
penalty rate will increase the output level of the products. On the other hand, if the
products are substitutes and the condition with respect to the marginal costs denoted
above is satisfied raising the tax rate or decreasing the penalty rate will not increase
the output levels of the products but will decrease them. With respect to the sum of
the output levels the effect of raising the penalty rate or that of raising the tax rate on
the sum of the products does not depend on the condition whether the products are
substitutes or compliments. Raising the tax rate or decreasing the penalty rate will
increase the sum of the output levels.

Concerning the built—in stabilizer ,in general, the higher the marginal propensity
to consume with respect to the reported income or the lower the marginal propensity
to consume with respect to the unreported income, or the lower the tax rate, the higher
the probability that the tax evasion has an aspect as a built—in stabilizer, though the
tax evasion can not be accepted from the point of equity.

1 See Lambertini, L (2003, 2004 ) and Ping Lin ( 2004 )

2 See M.G.Allingham and A.Sandmo ( 1972 ), A.T.Peacock and
Show,G.K.( 1982 ), G. Laszlo ( 2004 )and Watanabe (1986,1987, 1989 )

3 See, for instance, Musgrave ( 1959 ).
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