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Background. Today there is a problem of constructing high quality mathematical models for short-term forecasting of
macroeconomic processes. The most often approach used for solving the problem is based on regression models
though there are also developed competitive probabilistic models that exhibit high forecasting quality in conditions of
uncertainties of various kind and nature.

Objective. To perform analysis of current economic situation in Ukraine using statistical data; to construct regression
models suitable for short-term forecasting of macroeconomic processes selected; to provide a generalized methodol-
ogy for constructing probabilistic models in the form of Bayesian networks and to construct appropriate network
models for macroeconomic processes; to perform necessary computational experiments aiming to model parameter
estimation and compare quality of generated forecasts.

Methods. To solve the problems stated two basic approaches to construct mathematical models are hired: regression
analysis and Bayesian networks constructing using statistical data and expert estimates. A generalized multistep methodol-
ogy is developed for Bayesian belief networks constructing that uses statistical data and other possible prior information.
Results. The models resulted from regression analysis of actual data provide a possibility for generating short-term
forecasts of GDP though not always of high quality. Another model was constructed in the form of a Bayesian net-
work. The model turned out to be better than the multiple regression, it provides quite good estimates for probabili-
ties of GDP growth direction.

Conclusions. It was shown that application of regression models for describing macroeconomic processes of economy
in transition not always finalizes with positive results. This can be explained by numerous out-of-market events
(factors) that influence development of the economy. The short-term forecasting results obtained in this case are not
always of high quality though quite acceptable. On the other hand probabilistic models such as Bayesian networks
provide a possibility for obtaining well substantiated probabilistic estimates for the direction of GDP growth in
Ukraine. A substantial advantage of the simple heuristic method used for constructing BN is in its transparency and

small number of computing operations.
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Introduction

Modeling and forecasting dynamics of macro-
economic processes iS very important task due to
the fact that its results are directly used for further
development planning. Practically most of the
modern decision support systems hire the modeling
approach for generating forecasts and decision al-
ternatives. The forecasting results generated sequen-
tially for successive time periods are necessary for
developing dynamic plans in conditions of uncer-
tainty. Say gross domestic product (GDP) is an in-
tegrated macroeconomic process that together with
level of inflation characterizes to quite acceptable
extent current state of macroeconomics. There ex-
ists a substantial interest to modeling and fore-
casting GDP with hiring various model types [1—3].
In [1] the issues are analyzed of pooling models for
a given set of individual N units observed over T
periods of time. It is shown that the forecasting re-
sults received by the authors exhibit high quality
and outperform ordinary least squares based fore-
casts. The generalized factor model with infinite

dynamics and non-orthogonal idiosyncratic com-
ponents is considered in [2]. The authors con-
structed the coincident index for European Union.
The dynamic factor model for forecasting the euro
area GDP from monthly indicators is developed in
[3]. It was found here that surveys and financial
data contain important information for the GDP
forecasts beyond the monthly real activity meas-
ures.

As an indicator of inflation process it is used
very often well-known consumer price index [4].
To determine correct current estimate of macro-
economic state and to evaluate short-term forecast
estimates for economic process of interest it is nec-
essary to construct mathematical models using his-
torical statistical data. At the same time the use of
well substantiated mathematical models and fore-
casts that are based on them does not exclude the
possibility of the quality expert estimates usage.
These estimates could be useful in model con-
structing so that to determine initial conditions or
prior probabilities, to form restrictions on key vari-
ables of interest, to select appropriate modeling
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techniques, to estimate elements of model structure,
hidden variables etc [5, 6].

The forecasting models for financial and eco-
nomic processes could be constructed at different
complexity levels. A wide class of such models may
include the following types: multiple regression,
autoregression with moving average (ARMA) and
extended autoregression (ARX), autoregression with
integrated moving average (ARIMA), nonlinear
polynomial regressions as well as numerous modifi-
cations and combinations of the structures men-
tioned. Also highly popular today are the models
constructed with the use of artificial intelligence tech-
niques such as neural networks, fuzzy logic, neuro-
fuzzy models, genetic and immune algorithms, de-
cision trees, a wide class of Bayesian type models
(Bayesian regression and Bayesian networks, mul-
tidimensional conditional probability distributions),
and the models built with application of support
vector machine methodology [6, 7].

This study considers application of regression
models and Bayesian networks to short term fore-
casting of macroeconomic processes using Ukrai-
nian data.

Problem statement

The main tasks of the study are as follows: to
construct regression type mathematical models for
description of inflation rate and growth rate of
GDP in Ukraine; to present a generalized meth-
odology for constructing Bayesian networks, and to
construct a model in the form of dynamic Bayesian
network reflecting existing causal relationships bet-

ween selected key variables and aiming to generate
short term probabilistic forecasts. Finally a com-
parison of forecasts estimates should be performed
computed with different types of models.

Current macroeconomic situation in Ukraine

Using the economic production methodology
GDP could be computed as a sum of gross value
added (GVA) for all kinds of economic activities
plus net tax [8]. The model should take into con-
sideration the growth rates for economy branches,
consumer price index (CPI), production price in-
dex (PPI), GVA structure changes etc. The actual
statistical data show that actual income of popula-
tion has decreased in 2014 by 8.4 %; population’s
savings decreased by 26.5 %; CPI increased by
24.9 %; PPI for industrial production increased by
17.1 % |9] (figures taken from alternative sources
may differ to some extent).

The dynamics of goods and services structure
for separate economic activities is changing as
shown in Fig. 1 [9].

The GVA structure is influenced by the fol-
lowing factors: changes of law (for example, the
rate of rent for natural gas mining for joint ven-
tures is 70 % from the cost of final product [6]
what negatively influences attractiveness of such
activities in 2015); the local war (LW) in the
south-east of Ukraine (Crimea, Lugansk and Do-
netsk areas) has highly negatively influenced the
volume of industrial production for these areas and
Ukraine as a whole due to existing links between
enterprises. The temporary occupation of Autono-
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Fig. 1. Dynamics of the structure of goods and services production: B — sectors that produce goods; m — sectors that provide services
[source: own study]
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mous Crimean Republic and Sebastopol area re-
sulted in substantial production volume reduction
for many industries.

Figs. 2 and 3 show the rates of growth for
GDP with respect to the same period of previous
year. Each factor is informative for modeling and
to reach quality forecasting it is necessary to take
into consideration all the time series mentioned.
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Fig. 2. Rates of GDP growth with quarterly data: — — to the

previous period; — — to the corresponding period of
the previous year [source: own study]
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Fig. 3. Rates of GDP growth with annual data [source: own study]

Regression models

Theoretical model for inflation. An equilibrium
equation for the volume of money in circulation
and level of prices has a form [4]:

p(k+1)—[1+%]p(k) ——(my—a) /B-e(k) /B,

where p(k) is a log of current level of prices; m,
is a mean volume of money in circulation; o,
are the model parameters; e(k) are random dis-
turbances (usually €(k) is considered as a linear

combination of random external disturbances,
model structure and parameters estimation errors,

as well as measurement noise). The solution to the
difference equation given above is as follows:

i+l k
pky=m, —o+— Z( B) s(k+i)+A(1+%).

The arbitrary constant A is determined from
initial conditions:

1 B i+l
A=p,-m, +a—5§(m) e(i) .

Here the term Z
1 =0
izes influence of future random disturbances on the
level of prices. As far as |B/(1+B)| < 1, influence

of the random variable will be noticeable at initial
part of the solution trajectory only. The model so-
lution found could be useful for the long term
forecasting of CPI. Short term forecasts are usually
generated via regression models considered below.

Regression model for inflation. Several regres-
sion models were constructed for the consumer
price index that is considered as a measure for in-
flation. The results of AR(1) constructing are given
below:

i+l
p
(1 B) e(k+1) character-

CPI (k) = ay +a, CP1(k - 1) + & (k)
= 43.294 + 0.57CPI(k - 1) + e (k),

where e(k) are the model residuals that satisfy the
following restrictions: E[e(k)]=0 and

_|e2, 1=0,
E[e(k)e(k—l)]_{O’ o1

Another model characterizes
GDP on the CPI:

CPI (k) = 45.53+0.55 CPI (k - 1)
— (1.37E - 03) GDP (k) + e(k).

influence of

Table 1 contains the statistics that character-
ize various models constructed for CPI dynamics.

All the models presented in table 1 exhibit
high quality though the best models are AR(1) that
also include money aggregate M3 and GDP as in-
dependent variables (MAPE is less than 1 %).

Regression model for GDP. Consider the pos-
sibility for constructing model in the form of ex-
tended autoregression (ARX):

p q
y(k)=ag+ Y ay(k—i)+ ) bx(k-j)+e(k),

i=1 J=1
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Table 1. Results of modeling and short term forecasting of CPI

Model adequacy statistics Forecasts quality statistics
Model type

R? > e’(k) DwW SSE MAE MAPE Theil

AR(1) 0.415 141.99 1.931 1.360 1.020 1.008 0.006
AR(3) 0.317 135.14 1.992 1.360 1.020 1.011 0.006
AR(7) 0.346 127.24 1.811 1.360 1.012 1.002 0.006
AR(12) 0.435 97.80 1.941 1.337 1.020 1.013 0.006
ARMAC(1,1) 0.416 141.78 1.996 1.362 1.016 1.005 0.006
AR(1) + M3 0.419 141.00 1.919 1.340 1.004 0.994 0.006
AR(1) + gdp 0.419 141.05 1.916 1.335 1.004 0.993 0.006

where: p is autoregression order; ¢ is a number of
regressors; y(k) is the main dependent variable at
discrete moment of time k; x(k) is independent
variable; a; is i-th autoregression part parameter;

b; is j-th parameter of multiple regression part of

the model; (k) is random process that is formed

by nonmeasurable stochastic external disturbances,
measurement errors (noise), parameter computing
errors, and model structure inadequacy. Such
models provide a possibility for constructing fore-
casting functions that enable computing of fore-
casts for a necessary number of steps using condi-
tional mathematical expectation operator.

According to the correlation analysis per-
formed the model should include CPI and PPI
with lags 3 and 2, respectively:

GDP(k) = 75.8 + 0.94 GDP(k - 4)
~0.21 GDP _4(k - 4)-0.15 CPI(k - 3)
~0.31 PPI(k - 2).

where GDP is relative GDP growth to the previous
time period, %; GDP_4 is relative GDP growth to
the same period of time period for previous year,
%; CPI is CPI growth with respect to the previous
time period, %; PPI is PPI growth with respect to
the previous time period, %. Degree of adequacy
for this model is characterised by the following sta-

tistics: R? =0.95; DW =1.55; SSE =429.1. The

parameters estimates correspond to the realities of
GDP changes in time: when CPI and PPI are
growing GDP growth rate is decreasing. The fore-
casts quality is characterized by the following sta-
tistics: MSE = 389.7; MAPE = 16.8%; U = 0.13
(Theil coefficient, 0 < Theil <1).

The statistical data in Table 2 were taken
from the State Statistical Service of Ukraine
(SSSU) as of March 20, 2015 [9]. As far as the
mean absolute percentage error is about 17 % for

the regression ARX model considered above it is
necessary to try another approach to modeling
GDP that would be ideologically different. Besides,
this model cannot describe quantitatively and
qualitatively an influence of the war in the south-
east of Ukraine. Also one of important influence
factors to development of GDP is support of the
dollar/hryvna exchange rate practically at fixed
level) from May 2012 till February 2014. Define
this event as “Pseudo Stability”, PS).

Table 2. Comparison of actual GDP (SSSU) and its fore-
cast for 2014

) ] GDP, % Forecast
Time period %
SSSU Model €rTor, 70
QI 2014 76.4 83.2 8.91
QII 2014 108.4 111.1 2.52
QIII 2014 112.0 110.8 -1.03
QIV 2014 88.8 91.8 3.34
2014 year 93.2 100.2 7.55

General methodology for probabilistic network
constructing

Bayesian network (BN) is a model in the
form of directed acyclic graph (DAG) vertices of
which are model variables, and its arcs show exist-
ing causal effects between the variables. Each vari-
able of BN is characterized with complete finite set
of mutually excluding states. Actual relations be-
tween the variables are established using expert es-
timates or by applying special statistical and prob-
abilistic tests to statistical data (when available)
characterizing the variables dynamics. The meth-
odology for constructing BN is mostly the same as
for other type models, say regression or neural
networks models. As the model parameters for BN
serve unconditional and conditional probabilities
for specific values of variables, that are stored in
respective probability tables. For parent variables
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these are unconditional probabilities and for
daughter variables — conditional probability tables.
Unconditional and conditional probabilities are de-
termined by experts (in simpler cases), and by spe-
cial computational algorithms when appropriate
sets of statistical (or experimental) data are avail-
able. Thus CPT is assigned to each node of DAG
that is used for computing probabilistic inference
over the BN structure [7, 10].

The methodology of constructing a model in
the form of BN can be represented with the fol-
lowing steps: 1) a thorough analysis of the process
(object) under study aiming to detecting of its spe-
cial functioning features and identification of par-
ent and daughter variables; 2) search and analysis
of existing process models and determining the
possibility of their usage in respective decision sup-
port systems (DSS); 3) determining degree of rela-
tions between the process variables using special
statistical tests and expert estimates; 4) reduction
of the process state dimensionality whenever this is
possible; 5) scaling and discretization of the data
available when necessary; 6) determining semantic
restrictions on the future model structure; 7) esti-
mation of candidate models (directed acyclic
graphs) structures using appropriate optimization
procedures and score functions; 8) candidate mod-
els analysis and selection of the best one using
model quality criteria (including values of score
functions); 9) application of the model(s) con-
structed to solve the problem stated; 10) comput-
ing inference with the model(s) constructed regard-
ing the variables selected, quality analysis of the fi-
nal result. In our case the final result of the model
application is computing of probability for accept-
ing definite value by a variable with the conditions
established by other model variables. According to
alternative problem statement BN can be con-
structed for estimation of short term forecasts, op-
erational or other type of financial risks etc.

To construct the forecasting model in the
form of a Bayesian network introduce the follow-
ing variables: Local War (LW) is a variable that
takes value of “1” when there is a war on Ukrain-
ian territory (say in southeast); Pseudo Stability
(PS) takes a value of “1” if exchange rate for hry-
vna (Ukrainian currency) is fixed; Investment Cli-
mate (IC) takes value of “1” if the rate of invest-
ments growth in Ukraine is positive; CPI(—3) and
PPI(—3) are equal “1” if their growth rate exceeds
15%; GDP is equal “1” if its growth rate is posi-
tive. Alternative values for the variables are usually
ZEroes.

The first BN was built by hiring expert esti-
mates and with the use of model quality criterion
called minimum description length (MDL), it is
shown in Fig. 4.

L = 284.47

2. Pseudo Stability
(PS)

3. Investment
Climate (IC)

Fig. 4. Network for GDP of Ukraine built by expert [source:
our own study]

The models given in Fig. 5 were constructed
by heuristic algorithm [10] with the use of com-
puted values for mutual information in the follow-
ing way: a) without restrictions; b) with restriction
that variable “6. GDP” can be only subordinated
(child), and the variables “1. LW”, “2. PS” can
only be of parent type; c) with restrictions of type
b) and without free vertices.

The network given in Fig. 5, a cannot be used
in practice because GDP growth rate cannot influ-
ence growth rate of PPI that took place three
quarters (9 months) before.

Expression for computing joint probability
function for BN in Fig. 6:

P (PS,LW, PPI(-3),IC,GDP)
— 3" {P(GDP|PPI(-3),IC)
x 3 {P(PPI(-3) | PS) - P(PS)}
x 2 {P(IC|LW) - P(LW)}}.

Expression for computing the joint probability
function for the BN in Fig. 7:

P (PS,CPI(-3),LW, PPI(-3),1C, GDP)
— 3" {P(GDP|PPI(-3),IC)
x 3" {P(PPI(-3) | PS,CPI(-3)) - P(PS) - P(CPI(-3))}

X > {P(C|LW)- P(LW)}}.
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Expression for computing joint probability
function for the BN in Fig. §:

P(PS, CPI(-3),LW, PPI(-3),IC,GDP)
= Y {P(GDP|PPI(-3),IC,CPI(-3))
x 3" {P(IC|LW,PS). P(LW)- P(PS)}
x {P(PPI(-3)|PS) - P(PS)}- P(CPI(-3))}.

a) L= 1444

b) L =185.07

Using the joint probability function and Bayes
theorem we got the CPTs given in Table 3.

Thus, the least possible probabilistic estimate
for the negative direction of Ukrainian GDP
growth in 2014 is 0.74 by condition that takes
place local war. Respectively the most possible
probabilistic estimate for the positive direction of
Ukrainian GDP growth in 2014 is 0.26.

c) L =219.55

Fig. 5. Networks for GDP of Ukraine built by heuristic algorithm: a — without restrictions; » — with restriction that variable
“6.GDP” can be only subordinated (child), and the variables “1. LW”, “2. PS” can only be of parent type; ¢ — with restric-
tions of type b) and without free vertices [source: our own study]

P (PS) P (LW)
PS=0|PS=1 LW=0LW=1
0.85 | 0.15 025 | 0.75
g
PS P (PPI (—3)/PS w P (IC/LW)
PPI (-3)=0 |PPI (-3)=1 IC=0IC=1
0 0.49 0.51 0 | 044 | 0.56
1 1 0 1 1 0
pp1(-3) | 1c | P(GDP/PPI(=3), 1C)
GDP=0 | GDP=1
0 0 0.67 0.33
0 1 0.07 0.93
1 0 0.91 0.09
1 1 0.70 0.30

Fig. 6. Conditional probability tables for the BN in Fig. 5, b [source: our own study]
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P (PS) P (CPI(-3)) P(LW)
PS=0 PS=1 CPI(-3)=0 CPI(-3)=1 LW=0 Lw=1
0.85 0.15 0.875 0.125 0.25 0.75
pS CPL(=3) P (PPI (=3)/PS, CPI(-3)) LWeo P (IC/LW)
PPI(-3)=0 PPI(-3)=1 IC=0 IC=1
0 0 0.54 0.46 0 0.44 0.56
0 1 0.17 0.83 1 0
1 0 1 0
1 1 0.50 0.50
h 4
PPI (-3) IC P (GDP/PPI (—3), IC)
GDP=0 GDP=1
0 0 0.67 0.33
0 1 0.07 0.93
1 0 0.91 0.09
1 1 0.70 0.30
Fig. 7. Conditional probability tables for the BN in Fig. 5, ¢ [source: our own study]
P(PS) P(LW)
PS=0 PS=1 LW=0 LW=1
0.85 0.15 0.25 0.75
v v y
PS P (PPI (—3)/PS) LW ps | PUC/LW, PS) P (CPI(-3))
PPI(-3)=0 | PPI (-3)=1 IC=0 IC=1  |CPI(-3)=0|CPI(-3)=1
0 0.49 0.51 0 0 0.39 0.61 0.875 0.125
1 0 0 1 0.71 0.29
1 0 1 0
1 1 1 0
\ 4 4 v
PPI3) c CPL3) P (GDP/PPI (-3), IC), CPI (=3))
GDP=0 GDP=1
0 0 0 0.67 0.33
0 0 1 0.50 0.50
0 1 0 0.07 0.93
0 1 1 0 1
1 0 0 0.83 0.17
1 0 1 1 0
1 1 0 0.70 0.30
1 1 1 0.50 0.50

Fig. 8. BN with nodes as conditional probability tables for BN on Fig. 4 [source: our own study]
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Table 3. Conditional probabilities for constructing BNs
BN of Fig. 6, b BN of Fig. 6, ¢ BN of Fig. 5
LW P (GDP/LW) P (GDP/LW) P (GDP/LW)
GDP =0 GDP=1 GDP =0 GDP=1 GDP =0 GDP=1
0.534 0.466 0.535 0.465 0.510 0.490
1 0.833 0.167 0.833 0.167 0.737 0.263
Conclusions complete transparency and a small number of op-

The modern processes that appear in econ-
omy of transition are usually nonstationary, and
very often nonlinear. They are developing in con-
ditions of uncertainties of various types and nature.
It was shown that application of regression models
for describing the processes of economy in transi-
tion not always finalizes with positive results
though in many cases the results exhibit acceptable
quality. This can be explained by numerous out-of-
market events (factors) that influence development
of such “non-standard” economy. It is clear that
substantial efforts are still required for explaining
the realities happening today.

On the other side flexible probabilistic models
such as Bayesian networks provide a possibility for
obtaining well substantiated and quite good proba-
bilistic estimates for the direction of GDP growth
in Ukraine. A substantial advantage of the simple
heuristic method used for constructing BN is in its
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KOPOTKOCTPOKOBE MPOMHO3YBAHHSI MAKPOEKOHOMIYHMX MPOLECIB 3A [JOMNOMOIrOK PEFPECIAHUX |
VMOBIPHICHUX MOJENEWN

Mpo6nemartuka. Ha cborogHi icHye npobnema nobygoBu BUCOKOSIKICHUX MaTeMaTu4HUX Mogenen Ans KOpOTKOCTPOKOBOro npo-
rHO3yBaHHA MaKpOEKOHOMiYHMX npoueciB. HanvacTilwe ana po3B’A3aHHs Liei 3agayi 3aCTOCOBYKOTb perpeciiHi mogeni, ane pasom i3
TUM CTBOPIOIOTLCS anbTepHaTMBHI MMOBIPHICHI Moaeni, siki AEMOHCTPYIOTb BUCOKY SIKICTb NPOrHO3YBaHHsi B YMOBax HasiBHOCTi HEBU3Ha-
YeHocTel pi3HOI Npupoau i Tvnis.

MeTa gocnigxeHHsi. BukoHaTu aHani3 noOTO4YHOI EKOHOMIYHOI cuTyauii B YKpaiHi 3 BUKOPUCTAHHAM CTaTUCTUYHUX AaHWX; noby-
[yBaTW perpeciiHi mogeni Ans KOPOTKOCTPOKOBOrO MPOrHO3yBaHHSA BMOpaHMX MakpOeKOHOMIYHUX MPOLECiB; po3pobuTn y3aranbHeHy
MeToauky nobynoBu MMOBIPHICHUX Mopenen y dopMi bameciBcbkux Mepex i mobyayBatn MepexeBi mMogerni Ans NporHo3yBaHHS
MaKpOEKOHOMIYHUX MPOLIECIB; BUKOHATW OBYMCrIOBaribHi €KCNepMMEHTM 3 METO OLHIOBaHHS CTPYKTYpU i napameTpiB mogenen Ta
NOPIBHATW OTPMMaHi pe3ynbTaTu NPOrHO3yBaHHS.

MeToauka peanisadii. [Jnsa po3B’si3aHHss MOCTaBMeHWX 3adady BUKOPWUCTaAHO pEerpecinHuMim aHania i metoamky nobynosu
MNMOBIpHICHNX Mogenen y dopMi 6aneciBCbkUX Mepex i3 3aCTOCYBaHHAM CTaTUCTUYHUX OAHMX i €KCNepTHUX OUiHOK. 3anponoHOBaHO
y3aranbHeHy 6araTokpoKkoBy METOANKY NoOyn0BM GANECIBCbKMX MEPEX Ha OCHOBI CTAaTUCTUYHMX OAHWX i anpiopHOi iHdopmaLii.

Pe3ynbTaTtn gocnigxeHHs. [NobyaoBaHi perpeciviHi mogeni 4ns iHAEKCY CNOXMBYMX LiH Ta BaroBOro BHYTPILLHLOrO NPOAYKTY Ha
OCHOBI (PaKTUYHMX OaHMX B OKPEMUX BUNagkax He 3abe3nedvytoTb GaxkaHOi SKOCTi OUiHOK MPOrHo3iB. [ns nporHo3yBaHHSA HanpsiMy pos-
BUTKY BBl Takox nobygoBaHo mogeni y chopmi baneciBcbknx mepex. Taki Mogeni BUSBUMUCH KpaluMm, HiXK MHOXMHHA perpecisi, BOHU
3abe3neyvyoTb NPUAHATHI OLiHKM MMOBIPHOCTEN ANSt BU3HAYEHHsT HanpsiMy po3suTky BBIT.

BucHoBku. [Moka3aHo, WO 3acTOCYBaHHsi perpecinHMx mogenen Ansi onucy MakpoeKoHOMIYHMX MpOLECiB nepexigHoi eKOHOMIKU
He 3aBXau 3abesneyye pesynbTaTv NPOrHO3yBaHHS HEOOXIAHOI AKOCTI. Lle MoXHa NOSICHUTYN YNCNEHHMMUW HEPUHKOBUMY ddakTopamu, sKi
BMAMBaOTb Ha PO3BUTOK eKOHOMiku. CTBOpPEHiI MMOBIpHICHI mogeni y ¢opmi GareciBCbKMX Mepex AaiTb MOXMIMBICTE 0buncnnTu
06I'pyHTOBaHI BUCOKOSIKICHI OLiHKM NPOrHo3iB Hanpsimy pyxy BBI1 B YkpaiHi.

KniouyoBi cnoBa: MakpoekoOHOMiYHi NpoLLEeCcH; NPOrHO3yBaHHS; perpeciviHui aHanis; 6aneciBCbki Mepexi.

M.W. buatok, A.H. Tpocdumuyk, N.B. Kapatos

KPATKOCPOYHOE NMPOrHO3NPOBAHNE MAKPO3KOHOMWYECKNX MPOLECCOB MPW NMOMOLKM PEFPECCUOHHBLIX
1 BEPOATHOCTHbIX MOOENEW

Mpobnemartuka. CeroaHs cylecTByeT NpobnemMa NOCTPOEHMS BbICOKOKaYECTBEHHbIX MaTeMaTuyeckmx Moaene Arns KpaTkoCpOYHOro MPOorHo-
3VPOBaHMS1 MaKPOIKOHOMMYECKVIX NPOLIECCOB. YalLie BCEro As1si peLLieHu s 3To 33Aa4qy UCTIONb3YH0T PEMPECCHOHHbIE MOAENM, HO BMECTE C TeM paspa-
6aTbIBaOTCA anbTEPHATVBHBIE BEPOSITHOCTHBIE MOAENM, KOTOPbIE JEMOHCTPUPYIOT BbICOKOE Ka4ECTBO MPOrHO3MPOBAHMUS B YCIIOBUSIX HANMYKS HEOM-
peneneHHoCTeN pasnYHON NPUPOAbLI M TUMOB.

Llenb nccnenosaHuA. BoinonHUTL aHanM3 TeKyLLEN SKOHOMUYECKON CUTyaLmumn B YKpavHe C UCMOMb30BaHNEM CTaTUCTUYECKMX AaHHbIX; Mo-
CTPOUTL PErPECCUOHHbIE MOAENM AN KPaTKOCPOYHOrO NMPOrHO3UPOBaHMS MaKPO3KOHOMUYECKVX MPOLLECCOB; MPeacTaBuTb 0O0OLLEHHYIO METOAWKY
MOCTPOEHWS1 BEPOSTHOCTHBIX Mogenel B doopme BalnecoBCKUX CETe M NMOCTPOUTb CETEBbIE MOAENW AflA NPOrHO3UPOBaHUS MaKpPOIKOHOMUYECKNX
MPOLIECCOB; BbINOMHATL BbIYMCIIUTENbHbIE SKCNIEPUMEHTBI C LIEMbIO OLIEHMBAHWS CTPYKTYPbI M MapamMeTpoB MOAEre U CPaBHUTL NorydeHHble pesyrib-
TaTbl MPOrHO3MPOBaHWSI.

MeTtoauka peanusaumu. [Ins peLleHns NoCTaBneHHbIX 334a4 MPUMEHEHbI PErPECCUMOHHBIN aHanM3 1 MeToauka NoCTpoeHns mogenei B chop-
Me 6anecoBCKUX CETEW C UCMOMb30BaHMEM CTATUCTUHECKUX AaHHBIX U SKCMNEPTHbIX OLLEeHOK. [NpeanoxeHa 0bobLLeHHas MHoroLaroBasi MeToavika no-
CTpOeHs1 BaieCoBCKUX CETEN Ha OCHOBE CTaTUCTUHECKUX AaHHBIX 1 anpyUOPHOM MHApopMaLmm.

Pe3ynbTathl uccnegoBaHus. [10CTPOEHHbIE PEMPECCHOHHbBIE MOAENM A1 MHAEKCa NOTPEBUTENLCKUX LIEH W BarOBOrO BHYTPEHHEO NpoayKkTa
Ha OCHOBE (haKTUHECKUX AaHHBIX B OTAEMbHBIX CIyHasix He 0BECTeHMBatOT ernaemoe Ka4ecTBO OLIEHOK NMPOrHO30B. st NporHo3npoBaHus Hanpasne-
Hus pa3suTusA BBIT Taloke nocTpoeHbl Mogeny B hopme GanecoBCKUX CETEN. DT MOAENM OKa3anyvchb NyHLLIMMU, YEM MHOXECTBEHHAs PErpeccus, OH1
00ecnevnBaloT NPMEMIiEMbIE OLIEHKV BEPOSITHOCTEN Arist onpeaeneHns HanpaeneHus passutus BBI.

BbiBoAbI. MNokasaHo, YTO NPUMEHEHNE PerpeccUoHHbIX MOAENei Ars OnvCaHWsi MakpO3KOHOMUYECKVX NPOLIECCOB NEPEX0nHOM 3KOHOMUKA He
Bceraa obecneynBaeT pesyrbTarhl NPOrHO3VMPOBaHUS MPUEMIIEMOrO Ka4eCTBa. OTO MOXHO OOBSICHUTE MHOMOHUCTIEHHBIMM HEPBIHOYHBIMU ¢hakTopa-
MW, KOTOpble BIMSIIOT Ha pasBuTUE 3KOHOMUKW. Co3aaHHble BEPOSTHOCTHbIE Mofenu B hopme BanecoBCkUX CeTel AaloT BO3MOXHOCTbL NMOMYyYUTh
0DOCHOBaHHbIE BbICOKOKa4ECTBEHHbIE OLIEHKM MPOrHO30B HanpaeneHus ApvxeHns BB B YkpanHe.

KntoueBble cnoBa: Makpo3KOHOMMYECKME MPOLLECChI; MPOrHO31POBAHWE; PETPECCUOHHBI aHanu3; GaecoBckue CETU.

PexomennoBana Pamoro Hapiitiia mo penaxiii
HaBuanbHO-HAayKOBOTO KOMILIEKCY 12 xoBtHs1 2015 poky
“IHCTUTYT MPUKIATHOTO CUCTEMHOTO
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