Tabauys 1

EKOHOMETPHUYHI MOJAEJII YACTOI'O IIPUBYTKY
HNOJIUT'PAPIYHUX HNIIIPUEMCTB

ITigmpremMcTBO ExoHOMeTpH4HI Mozieri npubyTKy

TOB «IOniBecT y*=-2315,77+36,6849x1-48,9937x2+838,0721x3;
MapkeTuHD» RA2 0967 F= 3523 3;
P y*=6,108 x, 2, 145 062, R20 9546; Fhaxt.=252,185

y*=1241,695+7,27x1-919,048x2+6,519x3; R"2=0,9085;
TOB «Mera Ilo- F(’paKT—l 19 136

nirpacp V¥=45,76 x,"*5%, 0% %% R?=0,9089; F paxt.=119,784

y*=-433,267+16, 5X1-526,016X2+224,534X3; R2=O,9402;
TOB «ABannocTt Fipakt.=188.535:

Ta MapTHEPH» v¥=3,319 x, 2%, 2" x,%31, R%=0,9441; F baxt.=202,592

Takum HHHOM, HAOJIMKCHICTD [0 O/JUHULL 3Ha4eHb Koe]ilieHTiB 1e-
TepMiHarlil R’ ta nepesipka 3a F-kpurepiem, cBigyars, mo HO6y,I[OBaH1
MoieNi IPUOYTKY € SIKICHUMH, ajie MOCKUTbKH IS JIHIMHUX Mojieneil B
pe3ynbTaTi po3paxyHKiB OTpI/IMaHi OLTBII 3HAYCHHS MMOXUOOK, HIK JJIS
CTEIEHEBUX, TO OUIBIII TOCTOBIPHUMH € CTETICHEB1 MOJEII.

Cnucok eukopucmaHux oxepeJs

1. Exonomerpuka: miapyu. / O. 1. Uepnsxk [Ta iH.]. — Kuis: BIIL] «Kuis-
chkuid yHiBepcuteT», 2010. — 359 c.

2. Exonomerpis: HaBu. mocib / A. O. A3zapoBa [Ta iH.]. — Binaums:
BHTY, 2014. — 303 c.

Shkurykhin A.
National University «Kyiv-Mohyla Academy»

ELASTICITIES OF SUBSTITUTION
AND TRANSFORMATION IN THE COMPUTABLE
GENERAL EQUILIBRIUM MODEL
OF UKRAINIAN ECONOMY WITH SHADOW LABOR SECTOR

Computable General Equilibrium framework is a versatile tool of
socio-economic modeling under limited input data [1, p. 303], such as
while accounting for shadow economy. In order to analyze the effects
of social security tax cut on economic growth, the Computable Gen-
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eral Equilibrium model of the Ukrainian economy with shadow labor
sector is developed as an extension of the basic model described in
[2], featuring one representative manufacturer and one representative
consumer. The principal change from the basic model is the split be-
tween formal and informal labor as production factors; they both be-
long to the customer and are utilized by the manufacturer, but only
one of them is taxed. Shadow labor sector is then modeled as a dum-
my manufacturer, which uses total labor supply to produce formal and
informal labor in order to provide as factors to the manufacturer. The
consumer’s choice whether to provide the formal or informal labor is
modeled by the elasticity of transformation parameter in the constant
elasticity of transformation production function of the dummy labor
manufacturer. The higher is the value of the elasticity, the more un-
taxed labor is treated as the perfect substitute for the formal labor.

In order to model the manufacturer’s choice, the nested production
function is introduced: on the first level, the manufacturer combines
formal and informal labor using constant elasticity of substitution
function, and then uses the aggregated labor in a familiar Cobb-
Douglas production process.

The proposed model is calibrated to the Ukrainian national ac-
counts data for the third quarter of 2015, retrieved from [3, 4]. The
share of the informal labor and the elasticity of transformation be-
tween the formal and the informal labor are treated as exogenous pa-
rameters and the sensitivity of the model to changes in them is tested
during the calibration stage, when the ability of the model to repro-
duce the exogenous data and to form a baseline scenario. The model’s
output is indifferent to the value of the elasticity parameter under con-
stant informal labor share. This indifference is explained by the fact
that unless the manufacturer (who is the principal taxpayer in the
model) does not distinguish between the formal and informal labor,
the consumer will supply the fixed amount of both independent of the
preferences in order to maximize the consumption utility. Counterfac-
tual analysis demonstrates that growth effects of the tax cuts are
achieved only if the value of the elasticity of transformation is ap-
proaching zero; moreover, elasticity of transformation is more impor-
tant than the magnitude of the tax cut.

The relationship between the manufacturer’s elasticity of substitu-
tion between the formal and informal labor and the gross domestic
product growth over the baseline scenario of social security tax cut is
depicted on Fig. 1. It is shown that while the alternatives are treated as
imperfect substitutes, the outcome of the tax cut is opposite to the ex-
pected, leading to the fall in gross domestic product up to 4.15 %.
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This happens due to partial shift of the manufacturer to the informal
labor, which lowers the price of the formal labor because of its exces-
sive supply (even despite the high elasticity of transformation of the
factor owner) — and this combined with the fall in tax proceeds leads
to fall in the consumer’s budget endowments.
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Fig. 1. Relationship between the manufacturer’s elasticity
of substitution and economic growth

When the elasticity of substitution surpasses the critical point,
which is calculated to be nearly 16.53, the choice of the manufacturer
strongly shifts to the less expensive informal labor leading to eventual
decline in labor price and growth in total production. As the manufac-
turer’s output is still taxed, the additional proceeds from the corporate
profit tax exceed the loss of the consumer’s factor income, leading to
increasing consumption matching the increased production, and thus
to real gross domestic product growth.

The results of the Computable General Equilibrium model’s coun-
terfactual simulation provide strong evidence of the importance of the
values of elasticity parameters describing the economic agents’ rela-
tive preferences. It can be concluded that while designing the tax cuts,
the consumer’s elasticity of transformation between formal and in-
formal labor is more important than the magnitude of the reduction.
The anticipated growth consequences greatly depend on the manufac-
turer’s elasticity of substitution between formal and informal labor;
and only in the limited range of these two elasticities the desired
growth can be achieved.
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JBH3 «Kuiscbkull HayioHanbHUl eKOHOMIYHUU yHigepcumem
imeHi Baduma NembmaHa»

BEB-CTATUCTUKA IHTEPHET-PECYPCIB

MOoKIHBOCTI KOPIIOPATHBHOTO BEO-CAalTy MOXKYTh OyTH pO3IIUpE-
HI 3a paxyHOK B3aeMojli 3 IHIIMMHM 4YacTO CTOPOHHIMH BeO-
cucremamu. Komu xoMmaHist mparHe 10 pO3LIMPEHHS MOXJINBOCTEH
BJIACHOT'O CaiiTy, TO MOXE Ii¢ 3pOOHMTH 3a PaxyHOK CEpBICIB, sKi Ha-
JAKTHCs! IHIMMU pecypcamu. BaximBo, mo0 Habip 30BHIIIHIX cepBl-
ciB OyB NIHCHO aKTyaJbHUM I BiJIBiTyBadiB a0o JaBaB caMOi KOM-
naHii 7o1aTKOBI MOKIMBOCTI. COip 1 aBTOMAaTHYHUHN aHAITI3 JUHAMIKH
BUKOPUCTAHHS CaiTy Bi/IBllyBauaMM MOKE€ 31HCHIOBATUCS 3a JOIO-
MOTOK0 CIICLIaNIbHOTO MOAYJIs, B6yz[0BaHoro B CHCTCMY KEpyBaHHs
KOHTEHTOM, a00 3aBJSIKH iHTerparii 3i CTOpOHHlMI/I cepBicamH.

Be0® — cratuctuka — e cyKynHwa JiH, [I0B’I3aHUX 3 BUBYCHH
CTaTUCTUYHMX JAHUX Mpo caiiT. Taka aHamiTHYHA poOOTa IPOBOJUTH-
csl 3a3BMYail B HaMBaBTOMAaTUYHOMY PEXHMI Ha OCHOBI JaHHUX, IO 31-
OpaHni crieriaTbHIMHU ToaTkamMu abo 3acobamu, BOYyTOBaHUMH y CHUC-
TEMY KE€pyBaHHS KOHTEHTOM.
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