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Assessing Tax Asymmetries and the Incentive
to Incorporate’
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Abstract

The paper uses a single-period option-based mmdahalyze the net value
of business income under uncertainty, focusinghereffects of tax asymmetries
and observing the distinct features of individuatiaorporate forms of business
organization. Its parameters include the income stucture and corporate
leverage. Results are illustrated on applicatiorssng 2007 data in the Czech
Republic and Slovakia. Various asymmetries aretifieth and discussed, lead-
ing to a hypothesis on the incentive to incorpordtes pronounced under the
Czech tax framework, which tends to favour the greakform for a range of
businesses.
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Introduction

Public Finance faces several, often contradictcingllenges when brought to
the task of setting up an efficient tax systeAsymmetries tend to arise, which
may either distort economic incentives, or leaghaaticular principals’ choices
and behavioral patterns.

Among others, an enterpreneur has the choice efatipg under different
legal bases. As concerns their essential formsnstream corporate finance
literature (see e.g. Brealey and Myers, 2003) nttas a personal enterprise
tends to be cheaper to establish and run (i.eiletdaer transaction costs), and
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sometimes brings additional competitive advantagesh as less stringent dis-
closure requirements, whilst a corporate enterpfiers the benefits of perma-
nency, easier transferability of ownership, andsimuotably, limited liability.
Practitioners will attest that particularly in tkegment of small and medium-
sized companies (SMEs), the dilemma whether torpurate or not is a major
issue, with tax being an earnest consideration.

We strive to apply a rudimentary single-periodiapfased model and as-
sess the stochastic-earnings based value for tivesbasic alternative forms of
business organization. Application is made under $@parate legislations, one
representing flat tax, the other a tiered-rate dolee used in otherwise roughly
comformable countries during the same fiscal yieailitating comparison.

This paper briefly summarizes various lines oflighled research in the domain
of dynamic tax-modelling, but is is unique as faiita application to comparative
analysis of business forms is concerned. Jointth wéveral other papers by the
same author (Vlachy, 2007, 2008a and 2008b), spgndifferent particular
issues, it also pioneers such modelling for thec@znd Slovak economies.

1. Problem Analysis

The fundamental characteristic of enterprise & fhture incomes related to
any irreversible decision are uncertiifihis uncertainty can be quantified his-
torically or implicitly, in terms of income volaiily over a period of time.

In the real world, enterprise income will be datited between various cate-
gories of stakeholders, such as shareholders, adbts, employees, and the
state. This leads to a complex set of value-retdigion relationships. Of these,
at least since the seminal publications of Blact Soholes (1973) and Merton
(1973), the shareholder-debtholder put option,asgmting the value of limited
liability, has received much attention, due to arglailability of empirical evi-
dence in developed capital markets.

It is reasonable to assume that the vast majofifyast investments are irre-
versiblé, meeting the terms stipulated and exhaustiveljevesd by Dixit and
Pindyck (see Brealey and Myers, 2003). The taxgaktibn can thus be described
as a real optionjssued by the tax-payer and held by the state;wias initially
been pointed out in a 1985 working paper by Majdl lsiyers (1985).

3 Typically, the statement relates to investmeniswever, these may be assumed in capital
goods as well as e.g. human capital, which makgsanclusions quite general.

4 In other words, such investments can be considerbd sunk costs.

5 The real-option terminology and the analogy taficial options has formerly been suggested
by Myers (1997).
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The construction can be utilized to pursue misoebus lines of research.
Vlachy (2007) demonstrates, comparing Czech anda8ltax schedules up to
2006, that progressive taxation of personal inconag result in a substantial
penalty incurred by risky (i.e. enterpreneuriadme, with less risky (e.g. oc-
cupational) income taken as a benchmark. Vlach@&BPfollows up by model-
ling the Czech personal tax schedule after its 2@86&m, and including social
security levies as a special type of tax. Focusingorporate taxation, Vlachy
(2008a) analyzes the impacts of a particular thipitalization rule introduced
by this reform.

Deserving mention, various other micro- and mamwoemical aspects of
proportional corporate taxation have been analygedarious authors, including
Hassett and Metcalf (1999), Panteghini (2001), thuf2002), Niemann (2004).
Implications of progressive taxation on the optirralestment treshold have
been modelled by Koskela and Alvarez (2004). Anaspbased model has also
been proposed for fiscal-budgeting purposes by iBraa and Gordon (1996).
The conclusions of such analyses can thus eithasée to appraise the implica-
tions of different tax policies, or to serve aserof-thumb guidance for actual
decisions in business or public administration.

In order to obtain and compare numerical resuleshave applied the model
using Czech and Slovak data as of 2007. In terntmisihess organization, both
environments offer nearly identical terms, basedoomerly common legislation
stemming from the early nineties. The personalrpnge alternative can effectively
be realized through the form of “physical persam“as a “physical persons‘ associ-
ation“, or as a “public commercial company“. Typiéar the corporate enterprise
option within the segment of SMEs would be a “liitiability company*

As a matter of prime interest for comparative aese, the terms of the Czech
and Slovak Tax Codes do differ substantially, h@we¥he Slovak Code is based
on the flat-tax proposition, introduced by a forr@@vernment since 2004, whereas
the Czech Code includes elements of progressiandwidual taxation, such as tiered
rates and a minimum mandatory tax, also emphabkisedevious Governments.

2. Model Development

We contend that there are two basic ways in whitlndividual can techni-
cally gain access to entrepreneurial incomes. Hewaa business as an individu-
al, where the enterprise incomes are earned (awad)talirectly. Alternatively,

% In Czech, the respective terms are “fyzicka osadnjkatel*, “sdruZeni fyzickych osob®,
“vetrejna obchodni spataost” and “spol&nost s rdenim omezenym®.

" Ironically, in both countries recent General Bies have brought to power administrations,
which strive hard to reverse these earlier policies
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he can invest through owning a stake in a comp#&hg. cash flows and their
distribution can then be illustrated as per Fidure

Figure 1
Cash-Flow Distribution Models

A. Personal Enterprise
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In both cases we assume that the sole form ofitexes an Income Tax due
annually, which can be levied both at the corpoeatd individual level. For
convenience only, representation will be made a&a® ibther individuals partici-
pated in the enterprise; in fact, this may as weresent a particular partner-
ship/shareholding stakae focus primarily on the typical SME situationevé
the management — shareholding positions tend nbeteeparated, which dis-
penses with the agency problem.

The value of the business, i.e. the fundamenitdron for enterpreneurial
decisions, is a function of expected business irgamich is subject to a busi-
ness risk expressed by income volatility. Businaseme may flow directly to
the enterpreneur’s account, where it is distribuietiveen his personal income

Volatile
Earnings

[ Enterpreneur ]A
l

Source Author.

8 Such an approach is legitimate provided the pestaee of equal standing, i.e. they do not
differ in terms of their stakes* seniority.
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and the income due to the state. It can, alterelgtiaccrue on the account of
a firm, which proceeds to pay its fixed obligatiopeach as debt, lease and ten-
nancy instalments, salaries, depreciations and tamations’ The balance then
belongs partly to the state, partly to the invesidro may be further obliged to
declare the dividends.

There is an implicit assumption that any free déshis would be immediate-
ly distributed in the form of dividends. Whilstitay be unrealistic in practice, as
pointed out by Lintner (1956) and subsequent liteea we argue that it has only
marginal, if any, impact on the overall conclusiom®vided there is a relatively
low time value of money and a constraint on outrigbarding, perhaps stimu-
lated by the existence of a tax shelter. Esseptidibese terms would be met by
the model being used in a low-inflation environmand the investors refraining
from keeping available funds, unneeded for investmén the company. It
should be further noted that reinvested retainedirgs would still be taken into
account through the parame¥emwhich does include operating leverage.

Three dynamic parameters are included in the model

* Current business incomB)(

» Expected annual income growth);(

» Annual income volatility £).

Structurally, the model differs for the the corgier and individual enterprise
alternatives. The corporate model includes:

» Present value of a fixed annual expense commit@nt

» Corporate income-tax ratex);

Note that a relative parametéf is implied as. = X/R.

* The personal model, on the other hand, featuresr@vapplicable):

» Marginal personal income tax ratesi(= {1; ... n});

* Individual rate ceilingsg; i = {1; ... n —1});

» Tax-exempt earnings allowanda);

» Tax credit C);

» Witholding-tax rate on dividendsg;

* Minimum mandatory tax baseé ).

Generally, option valueg = f(R, r, g, S t) can be solved analytically or nu-
merically* For the valuation of the respective options, weehased an analogy
of the closed-form solution derived by Merton (1pWhich has been shown by

® Similar items normally tend to be tax-deductititee present model assumes that this would
always be the case.

10 we believe that it is appropriate to use the tdraverage“ fori, as the parameter, in fact,
combines the cash-flow based features of both fiimhand operating leverage.

11 For a detailed overview of options and their viibratechniques, see e.g. Hull (2005).
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Rubinstein (1976) to hold for non-traded values. (the underlying indices of
real options), under fairly general assumptions.

In principle, Rubinstein’s valuation method candmplied as follows: First,
payoffs have to be defined at the option’s expayed Second, the expected val-
ue of the payoff function is calculated under tesumption that the underlying
asset value is lognormally distributed. Third, teigpected value will be dis-
counted using a rate, commensurate with the cést#ltholding the underlying
asset? For example, under flat tax with a tax-exemptwaliaceB,, the payoffs
at the time of assessment for the state as orfeedtakeholders can be stated as
follows:

T, = max{R, — Bo; 0}

The payoff functiorT, is thus contingent on whether the value of incéine
in-the-money (i.eR, = By) in terms of the state’s call option, or out-oétmoney
(R < By). SinceT, = 0 if R, <ByandT, = R — B if R = By, the expected value of
the tax claim, if positive, is given by:

E(T) | (Re2 Bo) =E[r (R — B) | R = Bo)]

Assuming there is a particular probabilityIg§fR, = By], the expected value of
T, can be stated as:

E(T) =[R2 By] E[z (R — B) | (Re2 Bo)]

Definingy = In(R/R), whereR is the current value of the taxpayer’'s income,
and substituting, this leads to:

E(T) =t RUII[y 2 In(B/R)] E[(€" - B/R) | (2 In(By/R))]

We thus establish the formula for calculating éxpected value of a firm’'s
tax liability at timet, where we have defined &) the probability density func-
tion of the stochastic variabje representing continuously compounded income
growth over that time period:

E(T) =R T (ey—B%Jf(y)dy
(%)

AssumingR; to be lognormally distributed; will be normally distributed
around the mean Ing) = u, + af /2, Whereoy2 represents the variancejoand
u, its expected value. Takirtg= 1, which represents the usual annual assessment
period, we then get the solution:

121t is to be noted that, due to incompletenesshefrelevant markets, need not necessarily
equal the risk-free rate of interest, as wouldhgedase with financial options.
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T=17[R Ndy) —Bo€e" N(d,)]
whereN(d;) denotes the standard normal cumulative distriioufior
di=InR€/ By /o+0c/2, andd, =d; —0c

Obviously, this is an analogy of the familiar Bta®choles model for the
valuation of a European call option on an undegyasset, whose current market
value amounts t&, featuring the excercise pri@g, and a time to expiry of one
year. The parameterepresents the expected annual income growth.

For the corporate model, which includes total tage/ = X/R, we substitute
A R for X, with the future valu& € replacingB, from the personal model as the
option’s strike price. The solution of the prob#pibensity function can then be
stated as:

T=cRIN(d) =2 N(d)] for dy = In(l) / o + 6 /2,0, = 0y — &

More generally, valuation of the tax claim undemgiered rate schedule can
be described using formula:

T= izzll(ri ‘Ti-l)[RN(d)_ B.& '\( id_a):|

with 7o =0 andd = In(R€/ B.4) / 0 + ¢ /2 fori = {1, 2, ...n}.

The payoffs, characterized by particular struguog the tax codes, thus
translate into more-or-less complex option comliimest, describing the income-
dependent payoffs by the end of the year of assadsiror example, the Czech
personal income-tax model uses five European-sigleoptions, and three put
options (both long and short), written at variotrike prices.’ as suggested by
Vlachy (2007).

Effective rates are calculated simply by dividiltR under simulations of
various scenarios.

3. Model Application and Results

We have applied the model under the 2007 termbeiCzech and Slovak
Tax Codes, as summarized in Tabl& The Slovak tax is essentially flat, at
a single 19% rate, avoiding double-taxation of ocosfe earnings. Individuals
may file tax-exempt earnings up to a fixed amount.

13 This includes options related to the mandatorybase.

14 The model is purported to be a generalization tand does not include miscellaneous de-
ductible items, exemptions etc. which currently @b mainly within the Czech legislation. We
should also point out that neither social secuaes nor mandatory health policy levies are part
of the model (that issue is addressed in moreldstailachy (2008b).
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In the Czech Republic, there is a rate of 24% orparate profits, plus
a withholding tax on dividends, which effectivelsults in a rate on distributed
income (assuming a dividend rafip= 1) of 35.4%. As concerns personal in-
comes, there are four gradually ascending tax btackanging from 12% to
32%. There is no tax-exemption, but payers maynclai personal tax credit.
There is also a minimum mandatory tax obligationtfee vast majority of non-
wage earners, which features automatic annual &igex in contrast to the
other parameters.

In both cases, we have used the latest publishtededent (i.e. 2006, end-of-
year) nominal wage growth index as a proxyrforhis provides for the inclu-
sion of the bracket-creep effect into the models.

Table 1
Structural Parameters of the Models
Parameter Czech Republic Slovakia
t 1 1
6.4% 8.0%
c 24% 19%
n 4 1
Bo — SKK 95 616
B, CzK 121 200 -
B, CZK 218 400 -
Bs CZK 331 200 -
71 12% 19%
72 19% -
73 25% -
7 32% -
C CZK 7 200 -
Tmin CZK 120 800 -
o 15% -

Sources Czech Republic Act No. 586/1992 Coll.; Slovak Atb. 595/2003 Coll. (both as of 2007); Czech
Statistical Office; Slovak Statistical Office (bd2006, end-of-year data).

Running a simulation of the model, we derive tle¢-income value under
various income, volatility and leverage assumptidasillustrative summary of
selected results is shown in Tables 2 and 3.

Note that we are showing here several represaniattome categories, charac-
terized by selected values Bf with benchmark volatilities set at= 20% and
o = 50%, respectively. As indicated earlier, a patticincome relates to a single
investor’s or partner’s share, not necessarilyhé& of the enterprise as a whole.

The exhibits show the respective effective anrtaal rates for individual
enterpreneursp, the effective annual tax rates for investors inompanyz;
(whose leverage = X/R), arbitrarily usingt = 50%, and the break-even leverage
A*, at which the respective effective rates wouldtchaas well as the actual
fixed expenseX*, corresponding td*(50%).
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Table 2

Income and Volatility Dependencies — Czech Republic

R[CZK] 200 000 300 000 400 000 500 000 1000 000 00@ 000
op (z = 20%) 11.85% 16.31% 19.76% 22.16% 27.08% 29.54%
op (z = 50%) 13.44% 17.50% 20.39% 22.44% 27.09% 29.54%
50w (z = 20%) 18.80% 18.80% 18.80% 18.80% 18.80p6 18.80%
sox (z = 50%) 19.13% 19.13% 19.13% 19.13% 19.13% 19.13%

X (o= 20%) 71.1% 57.5% 47.1% 39.9% 25.0% 17.5%
X (0= 50%) 71.2% 55.7% 45.9% 39.3% 25.0% 17.5%
X"[CZK] 142 400 167 100 183 600 196 500 250 000 350 000

Source Author.

Table 3

Income and Volatility Dependencies — Slovakia
R[SKK] 200 000 300 000 400 000 500 000 1000000 00@000
o (z = 20%) 10.61% 13.41% 14.81% 15.65% 17.32% 8.16%
o (z = 50%) 10.75% 13.42% 14.81% 15.65% 17.32% 8.1&%
sox (z = 20%) 10.23% 10.23% 10.23% 10.23% 10.23% 0.23%
50w (z = 50%) 10.40% 10.40% 10.40% 10.40% 10.40%  0.4%
X (o= 20%) 48.0% 31.9% 23.9% 19.1% 9.6% 4.8%
X (0= 50%) 47.8% 31.9% 23.9% 19.1% 9.6% 4.8%
X" [SKK] 95 600 95 600 95 600 95 600 956 95 600
Source Author.

The results suggest several interesting insidghtstly, the effective tax rates
for different volatilities, tend to differ underghiCzech personal tax model, with
C225(50%) >““zp(20%). Vlachy (2007) argues in more detail thas {henalty on
volatile earnings, most pronounced on median ardwbmedian incomes, is
due to the progressive characteristics of the ¢arjprising tiered rates and the
minimum mandatory tax liability’

Figure 2 visualizes the penaltp(o1;02) = tp(02) — p(01); 02> 01 @s a func-
tion of income, withR indicating the average-wage level.

On the other hand, the effective corporate tagsraémain unchanged across
all possible income levels, that tax being puretypprtional. However, at a given
leverage, they will always be higher for higheratiities, i.e.zc(50%) >7(20%).
This is due to the tax-shield not protecting theugaof the limited-liability put
option held by the shareholder. While the partictigures in Tables 2 and 3
presume an arbitrary leverageict 50%, the essence of this inequality will hold
for anyA > 0%, with the effect increasing at higher levdleverage (see Figure 3).
Of course, considering the tax asymmetry, a highemrincipally lowers the
effective tax rate, as postulated by Miller and ldgieni (1963).

15 The effect does appear under the Slovak modeledls but is very slight and affects very
low incomes only, due to progression incurred gdlelough the tax-exempt allowance.
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Figure 2
The Tax Penalty on Risky Personal Income
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Figure 3
The Corporate Leverage Effect
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Observing the levels of corporate leverageat which the effective rates for
the corporate form of organization match thosehefindividual enterprise, one
easily notices that these tend to diminish at higheomes. Particularly under
the Czech tax code, it is clearly prohibitive todrporate at low expected incomes,
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not even taking various other aspects, such asdcéinpn costs, into accoufit.

Interestingly, the break-even leverage for the &kowmodel (in contast to the
Czech one) comes up to fixed annual expéhsdst = SKK 95 616, irrespec-

tive of total business income and its volatilityhieh is due to the neutrality of
the flat tax:®

We may point out another particular context te tt@sult. Provided, for the
sake of argument, that a company in Slovakia ulexf &s equity solely for the
financing of fixed assets, carrying, on the averag20% rate of amortization.
Its fixed, tax-deductible expenses would then arhdaanthe break-even SKK
95 600 subject to a capital floor of SKK 478 000atis well above the statuto-
ry minimum for a limited liability company, but el that of a joint-stock com-
pany (Table 4). There is thus an incentive to geauimited liability company
solely from the tax point of view, provided the emmreneur intends to incur
investments of ca SKK 0.5 million.

Within the Czech framework, the commensurate beedn would be con-
siderably higher, as well as income-dependent, yimgl e.g. investments of
CZK 0.85 mil. for annual incomes of CZK 300 000danZK 1.75 mil. for in-
comes of CZK 2 mil. To outline the functional trewde may further note that
for R= CZK 20 mil., the fixed expenses required to kregen would amount to
X* = CZK 2.2 mil., corresponding to investments akC11 million.

This may conceivably be one of the reasons whitdanliability companies
(s. r. 0.) are relatively more frequent in Slovakien compared either to the
numbers of individual enterpreneurs, of joint-statimpanies (a. s.), or to the
sum of all these business forms taken together€1gb

Table 4
Organizational Statistics in the Czech Republic an&lovakia
Individual a. s. (Joint Stock Co.) s.r.o(Ltd.)
Registered units (CZ) 1796 336 18 093 244 417
% of total 87.25% .88% 11.87%
Registered units (SK) 388 246 4786 80 638
% of total 81.97% 1.01% 17.02%
Statutory capital (C2) - 2 000 000 200 000
Statutory capital (SK) — 1 000 000 200 000

SourcesCzech Statistical Office; Slovak Statistical ©i(both 2006 end-of-year data); Czech Republic Act
No. 513/1991 Coll.; Slovak Act No. 513/1991 Cadtioth as of 2007).

%8 In fact, leverage seems to be the only rationadntive to incorporate, as the unleveraged
Czech effective rate is 35.4%, i.e. well above tieptersonal rate.

" These can be easily calculatedXis 1*xR.

18 Obviously, this figure equals the tax-exampt alioeeS¥B,. This is due to the fact that
under flat tax with equal personal and corporatestahe corporate model matches the individual
one when strike price¥B, = SKX.
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Note that the capital prerequisites for the sgttip of limited liability com-
panies (spolost s rdenim omezenym) are identical in both countries,levhi
those for the joint-stock companies (akciova sgraet) are more stringent in
the Czech Republic.Summary and Conclusions

The model demonstrates several asymmetries ofirexisax legislations
when applied in a dynamic environment. They arelmmore pronounced under
progressive taxation of personal income and a gdipdrigher tax quota (Czech
Republic), even though they are not completely mtbsader a flat-tax schedule
(Slovakia) either, mainly due to the availabilititax shields.

In addition to the distortive effect of tieredeaton tax-payers' willingness to
take risks and thus invest in physical and humapitada which is essentially
endorsed by mainstream economic literature, we thad the flat rate schedule
as designed in Slovakia effectively eliminates steg incentive under the Czech
system to avoid incorporation for a range of busies. Namely, high corporate
rates and a progressive personal schedule, comhiiteda withholding tax on
dividends, make it more advantageous to run smaihlesses on a personal basis
in the Czech Republic, unless they are particulealyital-intensive and/or risky.

We note that, as of 2008, the Czech Republic mtagduced flat-tax features
into its tax code and it remains to be observedthérethis will influence the
business organization preferences of entrepreneur® long run. However, as
Vlachy [19; 20] shows, there are various reasongeleve that the Czech re-
form effort has stopped short of achieving perfesitrality.
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