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I ntroduction

Literature on transfer pricing was quite rare fdorg time — until the
7" decadef the 20" century. Onefor all we shallmention(Schmallenbach,
1908)and(Hirshleifer,1956),which createdhetheoreticabasefor further
research. With the growth of importance of multioa&l enterprises
(MNEs) and economical globalization the significaraf transfer pricing
issues grows. The obstacle to better understamafingansfer pricing is
that transfer pricing is considered to be confidgénssue at most MNEs.
Thus empirical studies are rare, though numberhebretically aimed
articles in the recent past (nineties of th 2entury) is pleasant.

Both the newer and the older literature deals myawith following
problems:

1. the general problems of central setting of thestiemnprice,

2. preference of the system of transfer pricing (cdized or
decentralized),

3. impact of information asymmetry and managers’ camspéon,

4. optimization of transfer pricing with respect toxéa and other
criteria,

5. regulation of transfer pricing.
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The first mentioned theme has been discussed ihiténature quite a
long time, but we are afraid to say that in mosesait is a solution based
on using of similar methods and assumptions (whach sometimes
widened or narrowed), but the results are in mases similar to the
pioneering articles, from the point of view of tbenclusions of general
problems of transfer pricing. Due to articles (Serdbach, 1908/1909)
and newly (Hirshleifer, 1956) are still in the noeconomic textbooks
used theses that the most appropriate transfee pnicthe vertically
integrated MNE are the marginal costs of intermed@oduct. We can
give some examples like (Pappas, Brigham and HiscH983),
(Soukup, 2003), among articles in journals (Ga®iinell and Jensen,
1997) or (Baldenius, Melumad and Reichelstein, 2@34examples. This
theory is in our opinion in contrast with the canfrary business
practice and it is based on assumptions, which atohold in practice.
The evident collision of the marginal cost trangbeicing theory can be
shown in case of (OECD, 2001). We have concludd@uus and Brada,
2008) that the optimal transfer price from the pahview of resource
allocation and efficient production of intermedigpeoduct is under
neoclassical assumptions the average cost of ietdiate product.

The methods of transfer pricing advised to be us€ECD countries
are (among others):

1. arms-length method,

2. cost plus method,

3. formula apportionment method,
4. profit split method,

which in all cases directly or indirectly use amrge that the fair transfer
price is on the level of price achieved at the raatkansaction, which
equals to marginal cost only in the extraordinagses (perfectly
competitive market of the intermediate productthdre is no market for
intermediate product, the cost-plus method is ubé&htioned cost-plus
method does not use marginal cost, but the averagfeof intermediate
product. These can be also the optimal solution¢hvdoes not require
some necessary conditions used or implied by estideriving the
optimality of marginal cost transfer pricing, asuBuand Brada (2008)
show.

Otherwise the contemporary literature aims rathethe information
asymmetry, integration of manager’s and tax objestior setting of the
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optimal transfer price with respect to the paréecyroblems of financial
management.

The problem of transfer prices and their effecttlo@ possibility of
active fiscal policy is compelling as Bartelsmand aBeetsma (2003)
show. Nevertheless the number and size of possi#deevasions is
greater at commodities, which are not standardimetquoted), whereas
at the commaodities traded at the commodity excharlge variance of
transfer price and difference between transferepaicd arms-length price
is substantially smaller (Bernard, Jensen and $ck006), which can be
nevertheless interpreted similarly as some of theclusions of (Gresik,
2001) — there, where the MNE has an advantage stigaie tax authority
due to the information asymmetry, is the spaceldager tax evasions.
Even the measurement becomes a problem in the ropatary
globalized world, because the size of transactimssde MNE is so
tremendous that it influences the benchmarks useddrivation of arms-
length price (Eden and Rodrigues, 2004).

Indeed the situation is worsened by governmeninskéves, because
due to the attempt to achieve as high as possdteiritcome they
continuously tighten transfer pricing regulationes) which leads to the
double taxation and depression of internationalerar on the other hand
(depending upon the way, which the national taislagons chose) to the
harmful tax competition, as Raimondos-Moller anch&€t (2002) or
Mansori and Weichenrieder (1999) conclude. Raimefidoller and
Scharf (2002) also derive the condition of Pargitroal transfer pricing
regulation solution — harmonization of behaviomafticular national tax
authorities under conditions of compliance with Nasquilibrium
conditions. We think that it would be desirablefiod a mechanism
ensuring the equilibrium even in the conditions ran-cooperative
behaviour of tax authorities.

Further we can find literature discussing the effeness of particular
methods of transfer pricing regulation. For exam@lansing (1999)
concludes that method of transfer pricing regufatigystematically
influences profit allocation and that methods basegrofit split or profit
margin act in favour of the countries with highexdtion in this case.
Similarly Schjelderup and Weichenrieder (1999) dode that the use of
methods based on profit split causes distortionsth@ pricing and
international trade. Wellisch (2003) concludes tk@ndard methods
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(arms-length price based methods) cause suboptasalts of decision-
making.

In ourlastpaperBuusand Brada2008)we haveprovided comparison
of transfer pricing techniques proposed by OECDD{2Qransfer pricing
guidelines. The result was that the only transféeinpg methods, which
do not distort prices and thus do not lead to prest produce lower or
higher than optimal quantity of intermediate prad(ar in other words,
which does not cause departure of tax-optimal aofitgpptimal quantity
of production) is Cost+ method or Comparable ReBailee method with
percentage markup/discount. Other methods distptimal quantity,
while the most distortive method was profit splietinod. We have gained
these results using simulation on maximization rofipand tax revenue,
while having only profit taxed. It is however cle#lnat the above
conclusions about optimality of transfer pricingthegls are valid also for
other taxes used for taxation of factor cost (epliabour).

With respect to the contemporary practice and #texal findings and
with respect to the importance of MNEs we consitierbe highly
desirable to widen the theory of transfer pricimgl @erive a solution for
transfer pricing regulation, that will lead to Pareptimal equilibrium
even in the case of non-cooperative behavior diquéar tax authorities.
It can be shown on the latest steps of CEE govemtsn@nd even the
German government) leading to lower corporate iretan rates, that we
cannot expect a cooperative behavior.

When looking for literature, which would help use woncluded that
we would probably have to rely on our own. Firsthe literature on
transfer pricing in vertically integrated indussienostly recognizes the
marginal cost as the best transfer price (as doeilseen above). Secondly
most of the conclusions based on which an optimatton system could
have been found do not deal with transfer priciegy.( Haufler and
Schjelderup, 2000 examine taxation of capital oefkeand Wildasin,
2004 examine tax systems in general). Bond and Saom (1989)
derive that the preferred tax scheme are tax dmuhsct which are
preferred to tax credits, because of distortiveeptal of tax credits. The
most suitable conclusions from our point of view revederived in
(Raimondos-Moeller and Scharf, 2002), that the loaization of transfer
pricing rules leads to Pareto-optimization. Thesactusions in some
cases rely on an assumption that taxation is drumegnt to get resources
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for provision of services (possibly public good$erefore taxation itself
is not harmful.

In the subsequent part of paper we show that tag bawhole MNE
depends on the ownership structure companies iedlud MNE and
motivation to use tax-evasive transfer pricing deseon the ability to
shift tax base among MNE members. We also set dygator, which
could be used as the estimator of possible taxi@vasa transfer prices
within the whole MNE. However, in this paper does look into ways of
finding possible tax evaders among various typedVIDfE in given
economy.

Model of tax optimization of MNE

In this part of paper we describe setup of simptedeh of optimal
economic behaviour of companies included in MNE lgvlassuming
maximization of net profit of whole MNE — via shify tax base through
transfer prices. Based on model of optimal econotmbaviour of
companies within MNE we setup indicator of potdni# evasion rate —
I.e. indicator or potential transfer prices usinghe whole MNE. For the
methodology of advanced linear algebra could weehesed, please look
at e.g. (Steven, 2005).

Terms used in model:

MNE multinational enterprises — group of companies,civtexisting
in different countries are subject to various taxditions. Members of
MNE coordinate their economic activities in order @chieve maximal
profit of the whole MNE. In this paper we consigeofit maximization
being achieved via reducing special costs — tax, aaisich is paid by
every member of MNE.

» tax baseFor simplicity we assume that tax base is the same
EBT (Earnings Before Tax) and that tax base of yeveember
company of MNE is nonnegative and total sum ofcalnpanies
tax bases are positive.

= tax entity group of firms (usually members of MNE), which
coordinate their economic activities in order thiage total sum
of payable taxes as low as possible. From the pafintiew of
pure economic theory there is not important whetherentity is
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also some type of “legal entity” or just some grafifirms, which
coordinates their economic activities on base ohtlgemen
agreements. For simplicity we assume that taxyerstisubject of
MNE and MNE simply consist group of legally co-owne
companies. MNE is therefore possible to describenasrix of
owners relations. Note: Without loss of generadilso other type
of MNE is possible to describe as “owner’s rightsthatrix where
“‘owner’s rights” are not subject any type of legatangements.
l.e. members MNE could reduce tax base by cooridimgirices
for goods and services among companies within MNE.

Let us denote:

n = number of firms, which are members of MNE.

M = matrix is n x n matrix, which fully describes ownerst
structure of MNE.M = [my ], wherei" row denotes thi
i"™firm own share (eg: trade deal, share deal, awtbdriapite
deal and so on) irk™ firms, m;, D[O,l]. (Note: Cross-

ownership could be included in matiM too. For exampl

whenm 3= 0.1 (i.e. 10% of own share) and ; = 0.2 then —
firm 1 owned 10% of firm 3 and firm 3 owned 20%fioim 1.)

By definition diagonal elementsnx (k = 1, 2, ..., n )

represents share (in authorized capitakdtompany) whicl
is held by firms which are not described by matvix— i.e.

share ork™ company, which could be held by any econc
subject “outside matrix M”.

= Note: In the above-described matri is therefore nc
allowed to any company held own share (on authd
capital) — .e.k™ company does not have any shde.g. ol
authorized capital) in itselfl Diagonal matriM, where or
diagonal are only 1, describes multinational emisep whert
the only owner on shares of subsidiaries within MidEhe
headquarters (but there can be other owners ottkbare
outside MNE). For simplification of our text let bgx (k= 1,
2, ...,n) calledfree sharesi.e. e.g. shares which could be u
for “building special portfolio of sharesivhich is callec
usually “Multinational Entity”.
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— column vetor, which describes part of shares of subsidig

which is directly owned by MNE headquartersi.e. row
vector v'=[v, v, ....v,], where v, 0[0,1] represents relati
share affree shares(Eg.: m 1= 0.7,my>= 0.5,mz3= 0.8 —
then vectory' = [1; 1; 0.5] represents situation when M
owns own share such that 70% of fitm50% of firm 2 an
40% of firm 3. Clearly situation when vectoryf = [1,1,1]
denoted that MNE owned 70% of firm 1, 50%fm 2 anc
80% of firm 3 —i.e. that MNE from pure economic view o
directly or indirectly full 100% of free shares afl three
firms! From point of view of mathematical model tv@c v

describes the top level of MNE ownership (relatteefree
share.

unit matrix (g, =1,e, =0 k#rfork,r=1,2,.,n).

column vector of real numbers 1 (so called summatextor)
ie.1=[11,...1].

column taxation vector, i.ef'= [tl,tz,...,tn], wherety is tax

rate ofk™ company K" members of MNE) Even if this pape!
oriented on MNE in the presented here model isnegessar
to assume that different companies have to be fierent
countries and also not only comate income tax should
considered (VAT taxes, payroll taxes, etc.).

diagonaln x n matrix describes taxation of members of Ml
On diagonal is taxation vectoW = [wii], W, , =t , w, =0

for rzk wherek,r=1, 2, ..,n, {'= [tl,t2 ,...,tn] is taxatior
vector, andy is tax rate ok™ company.

column tax-base vector, i.e'=[z z,...z,], Wherez is tax-

base ofk" company (members of MNE). This vectorfigly
observed from reality and it is known (eg. on the base
statement of taxable income) fully observed, z.es vector o

parameters. For simplicity we assume thatlase is the san
as EBT (EBT — Earnings Before Taxes) and tax-hassor
Z720 andz >0k=1, 2, ..n (i.e. MNE generates positi\
profit.).
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t tax = is total amount of tax paid by whole MNE in matform,
ie.t_tax=V'MW?Z.

t NET= total amount of net profit attributEbto MNE (in matri»
form) i.e.

t_NET =V'M (E - W)z (1)

This scalar (value) idully observable from reality and it is known
(usually from various tax forms).

1"Mm z = total sum of EBT of all companies in MNE i-e. this
amount can ridbe influenced by taxation of EBT in sini
companies.

Let be further vector of (unknown) variables:

X = column tax-base vector, i.&'= [xl,x2 ,...,xn], wherex is

tax-base ok company (members of MNE) which could
subject of changes. This vector is therefore vectot
variables, which could be subject to profit shiftiamonc
MNE members via transfer pricing. We still assuimat tax
base is the same as EBT (EBTEarnings Before Taxe
and tax base vectot' 29" and x,>0; k=1, 2, ...,n (i.e. a
least one company of MNE generates positive pyofit.

Frompureview of theoryeveryMNE could solve two important tasks:

1. maximize total net profit of MNE and
2. minimize total net profit of MNE.

While solving both MNE is bound by fact that tosaim of ot EBT of all
companies which are included in MNE is the same.

Hence it follows:

1. MNE maximizes total amount of its own net profit

VIM(E-W)X - max, 2)
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with respect to
x'1=1"Mz, x=20. (3)

Let be optimal solution (i.e. column vector of reaimbers) of this task
denotedX’ . . The smallest total sum of all tax paid by MNEa(WINE
shares in various companies) is then

VIMWX ., (4)
2. MNE minimizes total amount of its own net profit

VIM(E-W)X - miin, (5)

with respect to
x"1=1"Mz, X220 (6)

Let be optimal solution (i.e. column vector of r@@imbers) of this task
denotedx ... The largest possible total sum of all tax paidViyE (via

min *

MNE shares in various companies) is then
VIMWX,, (7)
Thenv'M W zis total amount of tax paid in reality by whole MNE

Economic result of model

From the point of view of common practice of vasdax authorities
it is necessary to answer two important questions:

1. Is it possible to assume that profit is shifted tri@ansfer prices
among companies inside MNE?

2. Is it possible to find companies in MNE between athprofit is
shifted via transfer prices?
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Answer of the first question is quite easy. Onlihse of above solved
optimization tasks looks be acceptable to defikcator, which could be
considered as measure of potential rate of tax@vas follows

: VIMWZ -VIMWX
TaxEvasioRate=1- — ——— —— [0 [0,1] : (8)
VMWX .-V MWX .

where by economic assumptiok = 0,X #0 .

Level of TaxEvasionRatelose or equal O (zero) indicates that there is
almost surely none tax evasion committed by andly®&NE and
TaxEvasionRatelose to 1 indicates that there could be some asgien
in MNE - i.e. tax paid by whole MNE is very low. Wa&ress the
expression “could be”, because the proposed imaichtows only overall
taxation of MNE and compliance or non-complianctéhwiiansfer pricing
guidelines is the only acceptable proof for cob the proposed
indicator is a preliminary measure for tax authesit but possibly very
efficient measure for further research.

Answer to the second question is rather more caaigld and less
clear than the first one. If there were no penslfie tax evasionx,, and

X .. would be zero vector in which one item is positjgerner solution).
This is direct consequences fact that both optichizmctions are linear
and constraints are linear too. More mathematigalofs and more
detailed specification conditions of validity ofigHact are beyond scope
this paper. Nevertheless in the following text wdl assume that there
could be more positive items in optimal solutioesters.

Vector X, indicates situation of spreading the tax basesnamo
member companies of MNE from point of view of taxteority — when
MNE pays the highest taxes and vecwy, indicates situation when

MNE pays the lowest taxes.

Positive items (e.g. 4th item is 4th company of NNt vector X,
(i.e. highest taxes paid by MNE in total) indicaituation that e.g. 4th
company could possibly want to reduce all positteens in real vector

tax basez too — i.e. there is potential pressure to reducgtipe items in
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vector z at the same position as positive items in vegqr — via buying
for inflated prices or selling for artificially detted prices.

Positive items in vectok, . (i.e. lowest taxes paid by MNE in total)
indicate situation that such company could possieint to increase
items in vector at the same that were found to be positive in vexiq, .
Therefore we can suspect that MNE will try to irage tax base of these
companies via buying for artificially deflated pg or selling for
artificially inflated prices.

For example: IfX _ = (0; 1000; 0; 0) andk| = (0; 0; 0; 1000) and

z' = (50; 200; 300; 450) the company “Nr. 2" (secomdgipon in vector
X..,) might want to increase own tax basevice versdor the company

“Nr. 4" (fourth position in vectorx. ) l.e. for tax authorities (or tax
authority) would be appropriate to analyze sell bag prices of company
“Nr. 4” and sell and buy prices of company “Nr. &%o, the other are not
so significant. For the sake of reducing of totaloant of total tax paid
by MNE we might expect to shift profit between camges “Nr. 2” and

“Nr. 4.

Conclusions

In the presented paper we have shown that tax dfagdole MNE
depends on the ownership structure of companietaic@a in MNE,
which could be described in quite simply matrixnfiorit was shown that
basic tax optimization tasks of MNE are the lingamogramming
problems. In addition we have developed formuleae (thdicator) of
potential tax rate evasion (i.e. tax evasion ofdkrfirms which are
joined in MNE).
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Detection of Possible Tax-Evasive Transfer Pricing
in Multinational Enterprises

Jaroslav BRADA — Tomas BUUS

ABSTRACT

In this paper we analyze possible source of taxsiemain the
multinational entity (hereinafter “MNE”). We showat the tax obligation
of the whole MNE depends on the ownership structfreompanies,
which form MNE and that the structure could be désd by matrix
form. Therefore the basic tax optimization tasksMMIE via transfer
pricing can be understood as linear programmindplpros. In addition
we propose a way to identify possible tax evasealized via transfer
pricing in MNE.

Key words: Transfer prices; Tax evasion; Tax authorities; Malional
entities; Mathematical taxation; Linear programming
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