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CLASSIFICATION OF GDP GROWTH IN KAZAKHSTAN

This article analyzes the stochastic dynamics of the GDP of
the Republic of Kazakhstan using applied problems, economic and
mathematical models and using statistics from the World Bank. By
structural characteristics, such as: building a trajectory of equilibrium
growth, adjusting values by Fibonacci levels, frequency of time intervals,
measuring the characteristics of the limiting structure, determining the
environment of the economic mass, creating indicators of statistical
control data, analyzed the behavioral characteristics and structures of
aggregated agents at all stages of growth GDP and economy.
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Introduction

It is known that a wide range of reviews of using economic and mathematical
models for solving many applied problems of both stock markets and economic
growth in the real sector are given in works [1-9], in particular, the average model
with a constant dispersion measure [ 1], methodologies of difference equations [2],
models of actuarial payments [3], econometric modeling [4], models of the function
of conditional expectation [5—7], as well as estimates of the negative effects of
growth [8] and finance [9].

In this paper, based on the above research, we will classify the stochastic
dynamics of Kazakhstan’s GDP based on the World Bank statistical data [10] both
by structural characteristics - trajectories of equilibrium growth, and by behavioral
characteristics — target economic trajectories. agents.

To build a trajectory of equilibrium growth, it is necessary to construct
a number of structures, for the beginning we identify the periods of complete
stochastic cycles, for example, using the Fibonacci number at levels 3, 5, 8, 13;
21 on the basis of the growth dynamics of the GDP of the Republic of Kazakhstan
for the period of 1990-2017. in current dollar prices.
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Methods
Further, using the source [10] statistical data on the observation of the GDP of
the Republic of Kazakhstan (hereinafter Yt+7- see Fig. No. 1, designated as a circle
with fills, billion US dollars), we renumber the sequence of times t+T as a sequence
of groups of time intervals (t + T) yesr according to the following formula (1):

)

Then, ranking the values (1) by the Fibonacci levels of 3, 5, 8, 13 and 21, we
obtain the regrouped time intervals of stochastic cycles (hereafter — (t +T) Year)s
characterizing the complete Yt+7- stochastic dynamics cycles consisting of five
time intervals (t + T) yeer = 3555 8; 13; 21, indeed, on the basis of calcucalculations
using formula (1), we have:

Also, we will build the Nominal structure of the GDP of the Republic of
Kazakhstan (hereinafter — ¥++7) as the average value of observation Yt+7- at time
intervals (t +T) yesr according to the following formula (2); note that the values
Vit+r form a kind of economic mass of a moving force Ye+r- both throughout
(1991; 2017) and five intervals of time (t +T),,,:

@)
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Figure 1 — Classification results of the dynamic development
of the GDP of Kazakhstan at current prices, billion US dollars,
1990-2007: marginal structure, divergence and convergence indicators
Source: Compiled by the author on statistical data [10].

Next, we define the Economic Mass Center (hereinafter — Y¢+7) of the moving
force Yt+1 according to the nominal structure V47 for all observation times
(1991; 2017) the weighted average value ¥+ with ¥e+1 weight with T = Y1995
center (see (3)):

(€)

From where we have the opportunity to build and measure the characteristics
of the limit structure (hereinafter — ¥+ — the trajectory of the equilibrium growth
of GDP of the Republic of Kazakhstan, see Fig. No. 1, solid line) of the moving
force Ye+T on the structure of the center of economic mass Ye+r as an econometric
model of statistical data for observing GDP RK y:+r by the factor sign ¥¢+7 — the
center of economic mass of the moving force y;;7, and the results of estimating
the parameters by the least squares method are given in (4):

Now, we will construct a series of target trajectories indicators of national
economy agents, we will start with the Divergence indicator of statistical data
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Divergence

for observing the GDP of the Republic of Kazakhstan (hereinafter — y, - ,
see Fig. No. 1, a solid line with a diamond shaped marker); along the marginal
structure of the moving force Ye+ attime intervals of stochastic cycles (t +T)y, , .
as the weighted average value of ypyr with ¥.,p weight with a fixed initial
summation time at t (see. (5)):

4)

Figure 2 — Results of a systematic study: potential and dynamics of development
GDP of RK at current prices, billion US dollars, 1990-2017

Source: Compiled by the author on statistical data [10]

Then, we will build the Convergence indicator of statistical data of GDP of
the Republic of Kazakhstan (hereinafter — yor"*"8*"°®, see Fig. No. 1, dashed
line with a square shaped marker) along the marginal structure of the moving
force yp+7 ontime intervals of stochastic cycles (t + T)y, .. the weighted average

value of ¥s+1 with ¥;47 weight with a fixed finite summation time at T (see (6)):

(6)
Also, we will build the Development indicator of statistical data of observation
of GDP of the Kazakhstan Republic (hereinafter — y&‘{ergence, see Fig. No. 2,

solid line with a diamond shaped marker) as the difference of Convergence
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and Divergence of ¥:+7 moving force on the time intervals of stochastic cycles
(t + T)}'HT (See (7)):

(7

In conclusion, we construct the Potential indicator of statistical data of
observation the GDP of the Kazakhstan Republic (hereinafter — yﬂi‘T’ergence, see
Fig. No. 2, dashed line) as the arevage value of the Development indicator of
Ye+r moving force on the time intervals of stochastic cycles (t + Ty, (see (8)):

®)

Results

Thus, the constructed time intervals (1:—1—_T)yt+T of stochastic cycles (1),
the nominal structure Vt+T (2), the center of economic mass ¥+ (3) and the
marginal structure ¥¢+7 — an econometric model (4) of the moving force of GDP
of the Kazakhstan Republic in the current US dollars for 1990-2017 allows to
classify the stochastic growth dynamics according to the structural and behavioral
characteristics of the aggregated agents of the national economy , which also
allows the following conclusions:

— the moving force of GDP for a period of time 1991-1995 created the
situation the phase of correction of the stochastic cycle with values for indicators:
Divergences (5) — an increase of $ 124.415 billion (see Fig. No. 1), Convergence
(6) — an increase of $ 108.3015 billion (see Fig. No. 1), Development (7) — did
not prioritize the national economy by $ 16.1 billion (see Fig. No. 2), and the
Potential indicator (8) — cooled the national economy at $ 3.22 billion from standard
deviation of § 0.208 billion (see Fig. No. 2);

—moving force of GDP for the period 1996-1999. created the situation of the
phase-falling of the stochastic cycle with values for the indicators: Divergences
(5) — an increase of 83.815 billion US dollars (see Fig. No. 1), Convergence (6) —
an increase of 77.358 billion US dollars (see Fig. No. 1), Development (7) — did
not underestimate the national economy by $ 6,457 billion (see Fig. No. 2), and
the Potential indicator (8) — cooled the national economy at the level of $ 1.614
billion. with a standard deviation of § 1.545 billion (see Fig. No. 2);

— moving force of GDP for the period of 2000-2004 created the situation of
revitalization phase of the stochastic cycle with values for indicators: Divergences
(5) — an increase of $ 106.523 billion (see Fig. No. 1), Convergence (6) — an
increase of $ 171.821 billion (see Fig. No. 1), Development (7) — overestimated
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the national economy by $ 65.298 billion (see Fig. 2), and the Potential indicator
(8) — overheated the national economy at $ 13.06 billion from a standard deviation
of $ 2.507 billion (see Fig. 2);

— the moving force of GDP for the period 2005-2008 created the situation
of phase of growth in the stochastic cycle with values for indicators: Divergences
(5) — an increase of $ 289.484 billion (see Fig. 3), Convergence (6) — an increase
of $ 462.908 billion (see Fig. 3); Development (7) — overestimated the national
economy by $ 173.424 billion (see Fig. 4), and Potential indicator (8) — overheated
the national economy at $ 43.356 billion. With a standard deviation of US $ 4.134
billion (see Fig. 2);

—the moving force of GDP for the period 2009-2017 created the situation of
phase of correction of the stochastic cycle with values for indicators: Divergences
(5) —anincrease of $ 1,493.367 billion (see Fig. 1), Convergence (6) —an increase
of $ 1,576.381 billion (see Fig. 1); Development (7) — overestimated the national
economy by $ 83.014 billion (see Fig. 2), and Potential indicator (8) — estimated
the national economy at $ 9.224 billion. With a standard deviation of US § 34.971
billion (see Fig. 2).
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A. E. Cnanbexosa
Kaszakcrangarsl JKIO ecimMiHiH ChIHBINTATYBI
Axanemuk E. A. bexeroB atbiHarsl KaparaHisl yHHBEpPCUTETI,
Pecnyonmka Kazakcran, Kaparauis K.
Marepuan 21.12.20 6acnara TycTi.

A. E. Cnanbexosa
Kaaccnduxanus pocra BBII B Kazaxcrane
Kaparanauuckuil yausepcurer uMeHu akagemuka E. A. Bykerosa,
Pecniy6nuka Kasakcran, r. Kaparanna.
Marepuan noctynuin B pegakuuto 21.12.20.

Maxkanaoa xondanbanel ecenmepoi naudAIAHbIN IKOHOMUKATLIK,
JICOHE MamMemMamuKaivlK Mooendepoi Koroana omuipwin, byxinomemoik
OaHKMEH ablH2aH CMAMUCMUKAILIK, Oepekmepoi eniMiz0iy  JHCalnol
[WKI  OHIMIHIY — CMOXACMUKANLIK — OUHAMUKACHIHBIY — CbIHBLIMAYbL
Kapacmupolidvl. OHOGQ  KypblIbIMObIK —CURAMMAMAIAPbl  OOUbIHUA
— mene-menoix ocy mpaexmopusicoli Kypy, Pubonauuu Oeneeiliepi
OOUbIHUWA MOHOEPIH pemmey, YaKblm apaibleblHbly HCULLIKMEDI, ueKmi
KYDULILIMHbIY — OIUeM — CUNAMMAMACHL,  IKOHOMUKALLIK, — MACCANbIK,
OpmacvlH  AHBIKMAY, — CIMAMUCHUKALLIK, — 0aKbliay — Oepekmepiniy
UHOUKAmMopvlH  Kypy, conoau-ax XKIO-niy 6apneix ecy gazanapol
MeH DKOHOMUKACHLIHOA2bl ASPEeSUPTeH2eH  A2eHMMEPOIY  MIHE3KYIbIK
CUNamMmamanapbl MeH KypoliiMOapbiHa MAanoay HeacanibiHObl.

Kinmmi ce30ep: JKIO, ocy, mine3KyavlK, CbIHbINMAY, KYpbliblM,
UHOUKAMOP.

B oannoti cmamoe ananuzupyemces cmoxacmuueckas ounamuxa BBIT
Pecnybnuxu Kazaxcman ¢ npumenenuem npukiaoHsix 3a0ay, 3KOHOMUKO-
MaAmemMamuyeckux Mooeieli U ¢ UCNONb308AHUEM CIMAMUCTUYECKUX
Oannvix Bcemuprnozo 6anxa. Ilo cmpyxmyphvim Xapaxmepucmukam,
Maxkum, Kak: HnocmpoeHue mMpaeKmopuu  paeHOBECHO20 pocma,
KOPpEeKmupo6Ka 3HauveHuti no ypoguam Dubonayyu, 4acmomHocms
BDEMEHHbIX  UHMEPBANO8, USMEPEHUE XAPAKMEPUCMUK NpeoeibHOuU
cmpyKkmypul, onpeoesienue cpedbl IKOHOMUHECKOU MACChl, CO30aHUe
UHOUKAMOPO8 CIMAMUCIUYECKUX OAHHBIX KOHMPOJISL, NPOAHATUZUPOBAHDL
nogedenueckue Xapakmepucmuky U CMpYKmMypbl —azpecupo8aHHbIX
azenmog Ha ecex amanax pocma BBII u skonomuxu.

Kouesvie cnosa: BBII, pocm, nosedenue, kiaccuguxayus,
CMpYKmypa, UHOUKamop.
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