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SJ’SBEKI/ICTOJ-I,E[A OJINM TABJIUM ITAPAMETPJIAPUHUHT
NKTUCOAUU YCUUIT'A TABCHUP 3THUII NYHAJIMIIIJIAPHA

Habues lunmypoa XamuayiiaaeBud, UKTUCOIUET (aHyiapy JOKTOpH, podeccop, Kapum nasnar
YHUBEPCUTETH PEKTOPU
Anomyenko Taresna FOppeBHa, HKTUCOAUET daHIapu JOKTOpH, KanyOuit Denepan yHUBEpCUTETH
JIaBJIaT Ba MyHHIIMITHAT OOIIKapyB Kadeapacu npodeccopu, Poccus denepanusicu TabInM COXaCH
daxpuit xogumu, TabauM Ba ¢aH Oyitnda Jlapnat Jlymacu KYMUTaCHHUHT OJIMIA TabJIUM OYinYa
DKCHepT KeHrallu ab30cu
YepenosuibiH Anekceil EBrenbeBud, UKTUCOAUET aHapu JOKTOpH, Ipodeccop, CaHKT-
[TeTepOypr Tor yHUBepcuTeTH MIKTUCOIUET, TAlIKMII 3TUIL Ba OOIIKapHIl Kadeapacu Myaupu
OunnoB Axkpam OaunoBuY, UKTUCOAUET (aHIapu JOKTOpH, Kapiiy 1aBiaT yHUBEpCUTETH
Hxrucoauér kadeapacu npodeccopu, Typon Dannap AkageMuscu akaieMuru

HAIIPABJIEHUSA BJIMAHUA ITAPAMETPOB BBICHIEI'O OBPA30OBA-
HUS HA DJKOHOMUWYECKHUM POCT B Y3EEKUCTAHE

Habues Junmypon XamuayiiaeBud, JOKTOP 3KOHOMHUYECKHUX HayK, podeccop, peKTop
KapmmHcKkoro rocy1apcTBEHHOTO yHUBEPCUTETA
Anonuenko TarbsiHa FOpbeBHA, JOKTOP SKOHOMHUYECKUX HAyK, ITpodeccop kKadeaps
['ocynapcTBeHHOTrO M MyHULMIIANBHOTO yripasieHus OxHoro denepanbHOr0 yHUBEPCUTETA,
NoYeTHBIA pabOTHUK cepbl oOpazoBanus Poccuiickoit @enepariuu, wieH DKCIEPTHOTO COBETA 110
BbIcIIeMy oOpazoBanuio npu Komurere ['ocynapctBenHoit Jlymbl o 00pa30BaHUIO U HAYKe.
UYepenosuiiblH Anekceil EBreHbeBuY, JOKTOP SKOHOMHUYECKUX HAYK, Ipodeccop, 3aBeAyOunit
Kadeapoil SKOHOMHUKH, opraHu3anuu 1 ynpasieHus Cankt-IlerepOyprckoro ropHoro
YHUBEPCUTETA.
OunnoB Axkpam OauaoBrY, JOKTOP IKOHOMUYECKHX HayK, Mpodeccop Kadeapbl SIKOHOMUKH
KapmumHcKoro rocy1apcCTBEHHOIO yHUBEPCUTETA, aKaJeMUK AKaJeMuu HayK TypaH

Abstract. In addition to human resources and capital, continuing education, in particular higher education, has a
significant impact on the economic growth of the Republic of Uzbekistan. Accordingly, the article is considered the
problems, advantages of higher education and innovative systems, as well as their role in stimulating economic growth
in Uzbekistan. According to the results of the study, it was shown that the number of highly qualified personnel in the
country is associated with economic growth. The relationship between higher education and economic growth in the
Republic of Uzbekistan was determined using regression analysis, which took into account the growth of GDP and the
number of graduates as an independent variable, the cost of per graduate and the average year of study established for the
training of highly qualified personnel.
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AuHoTamus. Y36ekucToH PecryGIMKacHHHHT MKTHCOIMH YCHIINra HHCOH PECypeiapy Ba KanuTal GumaH Gup
KaTopJa y3JIyKCU3 TabJMM, XyCYCaH, OJIMH TabJIUM XaM CaIMOKJIH TabcHp Kypcatmokzaa. lllynra myBoduk, makonazaa
Onuil TaBIMM BAa MHHOBAIMOH TH3MMIAPHHHT MyaMMOJapH, ad3aLIMKIApH, UTyHHHTAEK, YIApHHHT Y30eKMCTOHIA
MKTHCOJMH YCHUIIHU MOTHBALMsAJIALIIard YpHU Ba POJIU YpraHwiay. TaJKUKOT HaTHKajlapura Kypa, Mamilakatia FoKo-
DY MaJIaKalli KaJpjiap COHMHUHT HKTHCOMIT YCHIN GHiaH GOFIMKINTH KypcaTHIraH. Y 36ekucTon PecmyGmKacua ommii
TabJIMM Ba MKTHCOIUH YCHII YpTacHOaru MyHocabaTiaap perpeccuoH TaxiIui €paaMuia aHUKIAHIM, OyHIa MyCTaKui
yarapysuu cudatuna ANM Ycumm Ba OuTHpYBUMIAp COHH, Xap Oup OMTHPYBYM yUYH XapakaTiap Ba IOKOPH MaJlaKalll
Kagpiap Tai€piam yayH OenrmiaHrad yprava YKUml Wi XucoOra OITuH/IH.

Tasinu cy3nap: Y36ekuCTOH, ONHMil TabiuM, Manakaad Kaapiap, cu(ar, MKTHCOMMH YCHII, perpeccus,
OuTHpYBUMIAP, PHBOKIIAHUII, KaITUTANl KyHHIMaiap.

Annortanus. Ha sxoHOMugeckuii poct Pecryonmkn Y30ekncTan, HOMHMO 9€JIOBEYECKUX PECYPCOB U KaIUTAaIa,
OKa3bIBaeT 3HAYHUTEILHOE BIMSHIE HENPEPhIBHOE 00pa30BaHue, B YaCTHOCTH BhICIIee 00pazoBaHie. COOTBETCTBEHHO, B
CTaThe paccMaTpUBAIUCH NPOOIEMBI, MPEUMYILECTBA BBICIIEr0 00pa3oBaHUsl U MHHOBAI[MOHHBIX CHUCTEM, a TaKXKE HX
POJIb B CTUMYJIMPOBaHUU SKOHOMHYECKOTO pocTa B Y30ekucrane. [1o pe3ynpraram mcciaeqoBaHus ObUIO MTOKa3aHO, YTO
KOJINYECTBO BBICOKOKBATU(DHUIMPOBAHHBIX KaJPOB B CTPAaHE CBA3aHO C SIKOHOMHYECKUM POCTOM. B3amMOCBSI3b Mex Iy
BBICIINM OOpa30oBaHMEM W HKOHOMHYECKMM pocToM B PecmyOnmke VY30ekucraH Obuia ompezeieHa ¢ MOMOUIBIO
PETPECCHOHHOI0 aHalin3a, KOTOpbli yuuThiBal pocT BBII u konuuecTBa BBINYCKHUKOB B KauecTBE HE3aBUCUMOMN
NIEPEeMEHHOM, 3aTpaThl HA KAXKIOTO BBITYCKHHKA M CPETHHH TOX OOYYEHHs, YCTaHOBICHHBIH AT IOJTOTOBKH
BBICOKOKBAJTU(MIIUPOBAHHBIX KaJ[POB.

KaroueBnbie ciioBa: Y30ekucTaH, BbICIIee 00pa3oBaHNE, KBATM(DUIIMPOBAaHHBIE KaJphl, KAY€CTBO, SKOHOMHYE-
CKHH POCT, perpeccusi, BEIITyCKHUKH, Pa3BUTHE, KATUTAILHBIC BIOXKCHHS

1. INTRODUCTION relatively high educational index, relatively

Analysis of statistical materials [21] onthe  high average life expectancy and the country's
level of world literacy shows that this indicator, =~ GDP, in 2022 this indicator averages 0.77.
in particular, in Pakistan 57.9%, India 71.2%,  This, in turn, testifies to the high importance of
Brazil 92.5%, Turkey 95.6%, Singapore 98.1%,  continuous education, especially higher
in Switzerland and Japan 99, 0%, in Russia  education, in Uzbekistan.
99.7%, Norway and Spain is 100%, and Uzbek- At the initiative of the President of the
istan 98.9%. However, the top three in the rank-  Republic of Uzbekistan, the country has begun
ing of countries in the world in terms of the ed-  to form in Uzbekistan the foundation of a new
ucation index is Germany (with an index of  Renaissance era in Uzbekistan - the Third Re-
0.943); Norway (with an index of 0.930) and the  naissance. Mirziyoyev [8] emphasized about
UK (with an index of 0.928). And the Republic this, “Since ancient times, the issue of upbring-
of Uzbekistan occupies 71st place in this rating.  ing and education has always had an urgent
This means that Uzbekistan is among the leading ~ meaning. How do the developed countries of

countries in terms of literacy. the world achieve high progress and prosper-
Since general secondary education and ity? Isn't it because of the tremendous focus on
vocational education in Uzbekistan are science and education? That is why in recent
compulsory and regularly trained under state years, in order to comprehensively develop the
supervision, the coverage rate for these country, build a new Uzbekistan, radical re-
important components of lifelong learning is forms, as in all other areas, are being carried
much higher, i.e. 98.9%. If scientific research out in the education system. New horizons in
is carried out in these areas in the Republic of the development of the sphere, undoubtedly,
Uzbekistan and opinions are expressed on the are opened by the recently adopted “Law On
model of reforming the education system and Education”.
the experience of its implementation, then it At the moment, our main goal is to form
will be necessary to take into account the fact the foundation of a new renaissance - the Third
that about 35% of the population of Uzbekistan Renaissance - for large-scale democratic
are children under 16 and 60% are young reforms in Uzbekistan, including in the
people under 30 years old. When analyzing the education system. Historical lessons show that
global education system, Uzbe-kistan has a our land, located at the crossroads of the Great
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Silk Road, has long been one of the centers of
high civilization and culture. The nation's rich
scientific and cultural heritage, unique archi-
tectural monuments, ancient inscriptions and
rare manuscripts testify to the three-thousand-
year history of our country.

The torch of science that burned bright-
ly in Greece in ancient times was rekindled in
Central Asia in the 9th-12th centuries. This
was the First Renaissance on earth, and scien-
tists whose names and works are known all
over the world shook the world with their
unique works and great inventions.

Abu Raikhan Beruni, Muhammad Kho-
rezmi, Abu Ali ibn Sina, Ahmad Fergani,
Mahmud Zamakhshari and dozens of other sci-
entists, with their scientific activities and dis-
coveries of world significance, have made a
huge contribution to universal human deve-
lopment. The creation of a great empire by
Sakhibkiran Amir Temur in the 15th century,
which was later ruled by his worthy descen-
dants, was the beginning of the Second Re-
naissance in our region. She gave the world
outstanding scientists - Mirzo Ulugbek, Kazi-
zoda Rumi, Abdurakhman Jami, Giyosiddin
Koshi, Ali Kushchi, great poets Lutfi, Alisher
Navoi, Sakkoki, Hafiz Khorezmi, Babur and so
on.

President of the Republic of Uzbekistan
Mirziyoyev Sh.M. [8] noted, “During both Re-
naissance periods, our people reached great
heights of development due to their enormous
potential, and this gives us a sense of pride. As
the folk wisdom says, “The river of life does not
stand on”. Today, we have the right to say that
we have all the opportunities to create the
foundations of a new renaissance in Uzbekis-
tan, relying on the priceless, unprecedented and
unique heritage of our people. Conquering the
next milestones directly depends on how skill-
fully we use this unique potential. Today, we
have taken upon ourselves the creation of the
foundations of the New Renaissance - the Third
Renaissance as a strategic task, and we regard it
as a national idea. Systems of pre-school educa-
tion, general secondary education, professional
and higher education, scientific and cultural in-
stitutions are four interconnected links of the
New Renaissance. We consider kindergarten

teachers, school teachers, professors, scientific
and creative intellectuals to be the four most im-
portant pillars in the formation of the new Re-
naissance. | am sure that dear parents will sup-
port this initiative, and it will certainly become
the fifth link, the fifth pillar of the new Renais-
sance. This serves as the strongest foundation for
the development of our spiritual and educational
life." In this regard, the purpose of the research
is to analyze and criti-cally assess the quality of
training of highly educated specialists in
Uzbekistan and to determine the relationship
between the number of highly qualified
personnel and the economic growth indicator.
2. LITERATURE REVIEW

It is obvious that, cognitive skills have a
substantial effect on economic growth of any
country. Many economists have been interested
in learning not only the effect of quantity of ed-
ucation but also the effect of quality of education
on economic growth since 1970 s. Barro [2] ex-
amined the schooling quality and economic
growth while Hanushek and Kimko [4],
Hanushek and Woessmann [5] had studied the
relationship between quality of education and
economic growth. Hanushek, Kimko and
Woessmann [4,5] have measured the quality of
education based on cognitive skills in mathe-
matics and science whereas Barro [2] uses data
on internationally test scores to measure the
schooling quality and these researchers have
found that, qualitative education has a strong and
robust influence on economic growth. In this
empirical research, the main issue will be to dis-
cuss the direct correlation between quantity of
higher education and economic growth in Uz-
bekistan and to find out whether skilled labor is
more important than the quantity of educated
workforce in Uzbekistan.

However, Lant Pritchett [15] does not sup-
port the ideas of other researchers who con-sider
the positive relationship of massive edu-cation
to economic growth. No one denies that there is
a partial correlation between enrollment ratios
and economic growth. However, Pritchett [15]
advised not to use this partial correlation in as-
sessing the impact of human capital change. He
considers that, there must be another interp-reta-
tion for the partial correlation of enroliment rates
and economic growth. Uzbekistan’s researchers

100



Innovatsion igtisodiyot / UunoBanmonnas skonomuka / The Innovation Economy  Nel. 2023

from Center for Social Research Yakov Asmin-
kin and Olga Nemirovskaya [1], Tashkent have
conducted research on education reforms in Uz-
bekistan. They provided qualita-tive analysis of
the current situation of national higher education
and suggested the ways of deepening the reform.

An article by Dr. Robert B. Kozma [6] pro-
vides good understanding of knowledge econ-
omy and its contribution to economic growth.
He refers that, the creation and sharing
knowledge feed into the economy to generate
knowledge-driven, virtuous cycle sustainable
growth, which reflects the knowledge economy
that brings a country sustainable growth for their
economy. The researcher illustrates the case of
Finland as an excellent example. In the early
1990s, Finnish economy faced a significant re-
cession with an average GDP growth rate of -
3.68% from 1990 to 1993. The researchers, Ed-
uardo and Marcio Laurini [3] from Insper Insti-
tute of Education and Research and Ibmec Busi-
ness School, have presented new evidence on the
role of cognitive skills in Economic Develop-
ment.

The results of the study by A. Maddison
[7] showed a direct relationship between the rate
of economic growth and the level of education
of the population: an increase in budgetary
spending on education by 1% leads to an in-
crease in the country's GDP by 0.35%. V.
Shchetinin [16] explains that the economy can
develop only in conditions of an increase in the
level of education of the workers involved in it,
who make a significant contribution to social
production.

Pogadaeva S.S., Kharitonova N.I. [14],
Shakkum M.L. [17] write that in world practice,
special attention is paid to the problem of the im-
pact of education on economic growth, since
from 70 to 90% of GDP is determined by scien-
tific technical progress and innovative economy.
Thus, according to experts, in countries with the
most developed economies, on average, 60% of
the increase in national income is determined by
the increase in knowledge and education of so-
ciety. Similar studies were carried out by the Or-
ganization for Social and Economic Develop-
ment (OECD) [13], which showed that increas-
ing the "education™ of society for 1 academic
year provides an increase in the economy of the

OECD countries by 5% in the short term and by
2.5 % - in the long term. The influence of educa-
tion on economic growth was also studied in the
EU countries, the results showed [18] that an in-
crease in the level of education increases macro-
economic productivity, in particular: an increase
in secondary education by 1 year raises produc-
tion per capita by 6%; an annual increase in hu-
man capital by 1% in higher education provides
an increase in the growth rate of GDP per capita
by 5.9%.

Nabiev D.X., Ochilov A.O., Raimova
M.J., Ostonova M.E., Normurodova Z.E., Ochi-
lov A. [9] argues that for Uzbekistan, investment
in to the quality of education can be very useful
rather than investing in to the quantitative edu-
cation. For education quality we have chosen the
average final exam scores of students (the first
attempt), while number of graduates were cho-
sen as the best representative of education quan-
tity [10]. Ochilov A. Ruziyev Z., Babayeva L.,
Ganiyeva Sh. [11] determined that the above re-
sults suggest that one-unit change in number of
educated workforces causes nearly 2 percent in-
creases in economic growth of Uzbekistan. One-
unit change in capital investments causes 0.02
percent increase in economic growth.

Competitive highly qualified cadres trai-
ned in higher educational institutions have a spe-
cial place in increasing (exceeding) the country's
prosperity and welfare of the people. A.O. Och-
ilov, E. Ostonov, B.T. Shodiev, T.Sh. Ergashev,
F.F.Khakkulov [12] in this regard, the article
presents scientific proposals for the moderniza-
tion of the higher education system, their foun-
dations and information on the expected results.

3. METHODOLOGY

Using the annual statistical data of the
Republic of Uzbekistan for 2001-2021, descrip-
tive analysis and statistical tests were conduc-ted
in addition to empirical analysis. The results of
the empirical analysis showed that the Republic
of Uzbekistan has not been able to fully use its
potential until now.

For this, comprehensive socio-economic,
political, educational and spiritual reforms are
required in the country. Currently, technolo-
gical progress, innovation and concentration of
knowledge are reliable factors of production.
Thus, investments in scientific research and
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development, deepening of knowledge, impro-
vement of innovations open the way to unlimi-
ted growth of Uzbekistan's economy. Above all,
GDP growth rate or GDP per capita growth is
the most reliable indicator of economic growth.
In our research work, we have selected variables
that are important for creating econo-metric
models. During the study, we studied, discussed
and compared many versions of the most
important determinants of economic growth, the
quantity and quality of education.

One of the research theories was to exp-
lain economic growth related to the quality of
education through public investment in educa-
tion. However, investment in education does not
directly affect the quality of education — it can
improve teaching tools and equipment, motivate
teachers, and have many other effects.

The data in the study obtained from the
following sources:

< GDP per capita (Y/N): World Deve-
lopment Indicators and Human Development
Reports

<> Schooling enrolment ratio, govern-
ment expenditure on education: World Bank in-
dicators

< Student/teacher ratios: UNESCO and
World Bank education statistics

<> Other information: Finance Ministry,
Higher and Secondary Special Education Minis-
try, State Statistical Committee, and Labor and
Social Protection Ministry of the Republic of
Uzbekistan

4. ANALYSIS AND MAIN RESULTS

Today, there are 178 higher educational
institutions in Uzbekistan, of which 113 are lo-
cal, 31 are foreign higher educational institu-
tions and their branches. In particular, over the
past 4 years, 12 new higher educational institu-
tions, 20 branches and 24 branches of foreign
higher educational institutions have been crea-
ted. Based on the proposals of staff customers,
the classification of directions and specialties of
higher education includes 342 areas of educa-
tion and 638 master’s degrees. In the 2019/2020
academic year, part-time education was intro-
duced in 59 higher educational institutions, and
regime of evening-study — in 10 higher educa-
tional institutions. The number of students stud-
ying in higher educational institutions of the

country amounted to 880 thousand in the bache-
lor's degree and 24 thousand in the master’s,
which has increased 1.6 times over the past 2
years. 52,7% of stu-dents study the humanities
and pedagogical sciences, 27.1% - production
and technology, 4.9% - social sphere, economics
and law, 5.6% - agriculture and water manage-
ment, 4.0% - health and social sphere, 5.7% are
trained in specialties in the field of service edu-
cation. 38.0% of undergraduates study the
humanities and pedagogical sciences, 21.8% -
production and technology, 15.7% - social
sphere, economics and law, 6.7% - agriculture
and water management, 12.4% - health and
social sphere, 5.4% study in the sphere of service
education. The admission parameters for the
2019/2020 academic year were 145700 people
and increa-sed by 16% compared to the previous
year and by 98% compared to 2016. Since the
2018/2019 academic year, 16 universities of the
country have launched joint training programs
with foreign universities based on joint educa-
tional programs [19].

At the present time, deep economic
reforms and modernization processes are being
carried out in the branches and sectors of the
economy, which requires the introduction of
new technologies. For this, it is necessary to
increase the number of highly qualified person-
nel who work in the labor market and contribute
to the economic growth of the country.
According to the data of the State Statistics
Committee of the Republic of Uzbekistan, in
January 2023, the labor resources of the republic
will amount to 19,456,000 people, which is
55.4% of the permanent population. Of these,
the number of people employed in the economy
is 14,211.6 thousand, the employment rate is
73.0%; the number of unemployed people is
1503.5 thousand, and the unemployment rate is
9.6% compared to the number of economically
active population (15615.9 thousand people).

In recent years, the number of applicants
to state and non-state universities has been more
than 1 million people, and their number is in-
creasing year after year. Admission of applicants
in higher educational institutions is carried out
in full-time, part-time, evening and distance
learning. The number of HEI graduates and sec-
ondary special education establishments has
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tendency to increase over time. In the 2021-2022
academic year, the number of graduates of
higher educational institutions amounted to
104,000 people, and in the 2022-2023 academic
year, 135,000 graduates graduate from state uni-
versities in the regions of the republic. Studies
show that more than 1 million new jobs are cre-
ated annually in economic sectors and sectors
thanks to the implementation of the State pro-
gram for ensuring the employment of the popu-
lation. Higher educational institutions of Uzbek-
istan conclude long-term triangular contracts
(enterprise-university-graduate) with enterprises
for employment of new graduates. For instance,
in 2000 workers with higher education diploma
was accounted for 20% against 31% in 2021. But
the current market need for specialists in the
structural terms is not match with the market
supply [20]. Despite the measures taken to re-
form the organizational, financial and higher ed-
ucation system in the country, the higher educa-
tion system in Uzbekistan today meets the mod-
ern requirements of the labor market, creative
thinking, knowledgeable, talented and competi-
tive highly qualified. cannot provide personnel
training [20].

Graduates of higher education institutions
in some cases do not have knowledge about suc-
cessful business development and market econ-
omy. The business sector's demand for training
is more disproportionate than the ability of pub-
lic educational institutions to meet them. In such
conditions, it is difficult to balance supply and
demand in the labor market.

However, although a sufficient number of
specialists are being trained in the social sphe-
res: healthcare, education, in some regions there
is still a shortage of personnel. There is a
shortage of engineering, mining, ICT specialists
for industrial enterprises, and qualified and
experienced managers for small businesses.
From the point of view of the demand of the
labor market, the training of educated and qua-
lified personnel and the effective use of their
labor in many other branches and fields are
creating problematic situations.

Regression Models Identification. We
begin our quantitative analysis of the relation-
ship between economic growth and the higher
education. The dependent variable is the GDP

per capita growth, in $1000. The regresses are
the share of university graduate workers in the
labor force of the economy (SHQW, in percen-
tage), the investment in education sector, (CI in
bin$). For the model specifications, we intro-
duce the following notations of dependent and
explanatory variables: GDP per capita, in $1000;
Economic growth rate, EG, percentage; Capital
Investment, CI, in billion US dollars; Capital In-
vestment growth rate, CI, percentage; Share of
the high qualified workers in the labor force,
(HEI graduates), SHQW, in percentage; Total
number of labor force, engaged in production,
LF, in 1000 workers; Number of annual HEI
graduates, DNG, in persons; Annual Growth rate
of DNG, percentage.

Aggregated investments into the sectors
for 1997-2021 grew by 15.9% and exceeded
26% of national income, on average, during the
second and third phases of development. The ef-
ficiency of the economy (total factors produc-
tivity) grew by 4%, average, during the high
growth phase. Respectively, real income of the
nation grew by average 6.5% from 2006 to 2018.
During 1997-2021 period numbers of qualified
workers and HEI graduates grew faster than total
labor force, which were accounted for respec-
tively 3.7% and 2.5%. The average years of
schooling has increased slowly, at rate of 0.8%.
From 2006 to 2013, stable and moderate GDP
growth rates of the country had relatively more
triggered by the growth rates of labor and capital
rather than that of productivity. Specifically, in-
creasing number of highly educated and skilled
labor force combined with appropriate labor
market policies has contributed to the aggregate
output growth during the second phase. Thanks
to the improving business spheres, encouraged
SMEs, comprehensive trade policies as well as
increasing spending on R&D, education and so-
cial-welfare, productivity and its contribution to
the country’s economic growth increased signif-
icantly. According to our estimations for 2007-
2017 years around 71% of the GDP, growth rates
were attributable to the growth of efficiency in
the economy.

Preliminary analysis concluded that
productivity growth has constituted significant
portion of economic growth of the country. With
increasing labor factor, theory predicts that
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increase in the savings rate, or equally invest-
ments, leads to permanent increase in growth
rates as growth in capital accumulation followed
by permanent faster growth of labor never leads
to diminishing returns to capital. Permanent in-
crease in labor is obvious by the fact that there is
always unemployment in any market economy.

In order to model a time series data with
the Box-Jenkins approach the series has to be
jointly stationary. In practical terms, the series is
stationary it tends to wonder more or less uni-
formly about some fixed level [19]. In statistical
terms, a stationary process assumed in particular
state of statistical equilibrium, i.e. p(x) is the
same for all t. Because for our research the time
series data is using, we conducted the Dickey-
Fuller test. We built a regression lines between
fractions of the current values of variables
(GDP, SHQW, CI) dependent on a fraction of
previous values of the series. In all cases, p-val-
ues of variables were less than 0.05 or 5%, so we
rejected the null hypothesis and proceeded with
econometric analysis. Our time series data is
jointly stationary and we can conduct regression
analysis based on OLS estimations. Our task is
not to develop a forecasting model but rather to
estimate causal relationships among time series
variables, that is, to estimate the dynamic causal
effect on Y over time of change in controlled
variables. To identify the model, firstly we
needed to choose and decide which functional
form to use for the research. Firstly, we develop
LIN, LOG-LIN, LIN-LOG and LOG-LOG
model specifications. In order to see the linear
relationship between GDP growth and the share
of HEI graduates in the labor force, capital in-
vestments in education, the weighted average
performance rate of graduates in final exams and
average years of schooling of workers in the na-
tional economy. Row (1) presents the base spec-
ification, in which the repressors are the eco-
nomic growth and four control variables, the
percentage of higher diploma workers in the la-
bor force, investment in education sector, the
weighted average schooling of workers and the
weighted average marks of graduates in the final
exams. As we can see from equation (1), high
values of the economic growth rate to be associ-
ated with a future increase of all the controlled
variables.

This model assumes that there is direct
linear relationship between dependent and in-
dependent variables i.e. absolute change in one
or more explanatory variables will cause abso-
lute change in a dependent variable.

In LOG-LIN model, the logarithms of
GDP growth rate are a dependent variable and
the explanatory variables are the same as in the
above model. This function assumes that abso-
lute change in one or more independent varia-
bles will cause relative (percentage) change in
dependent variable. Next, by taking the GDP
per capita growth rate as the dependent varia-
ble and the share of HEI graduates in the labor
force, capital investments in education sector,
the weighted average performance rate of grad-
uates in final exams and average years of
schooling of workers in the national economy
as independent variables we will construct
LIN-LOG model. Finally, in LOG-LOG model
both dependent and independent variables we
took in logarithms and regressed. This function
assumes that relative change in the independ-
ent variable(s) will entail relative change in the
dependent variable.

Table 1 summarizes the results of regres-
sions of the economic growth on various sets
of repressors. Each row summarizes a separate
regression. Each regression has the same de-
pendent variable, economic growth rates. The
entries in the first five columns are the esti-
mated regression coefficients, with their stand-
ard errors below them in parentheses. The as-
terisks indicate whether the t-statistics, testing
hypothesis that the relevant coefficient is zero,
is significant at the 10 (one asterisk), five (two
asterisks), or 1% level (three asterisks). The fi-
nal two columns contain summary statistics for
Akaike information criterion (AIC) and
Schwarz information criterion (SIC criterion).
Regressions that include the economic growth
and control variables measuring growth char-
acteristics reported in row (1) trough (4).

To choose between these functional
forms four different regressions were esti-
mated. To choose the proper model, we have to
compare: (1) R?, (2) Akaike information crite-
rion (AIC) and (3) Schwarz information crite-
rion (SIC), F, and t-analysis and test coeffi-
cients on statistical significance.
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Y (GDP per capita) = g, + S,SHQW + g,Cl + f,NZ+ S,SPER
Log(Y (GDP per capita)) = g, + S, SHQW + g,Cl + f,NZ+ ,SPER
Y (GDP per capita) =Log 5, + S, Log (SHQW) + g, Log (Cl) + S, Log (NZ) + 8,Log(SPER)
Log(Y (GDP per capita)) =Log S, + g, Log (SHQW) + 3, Log (Cl) + ; Log (NZ) + 3,Log(SPER)

The values of intercept and slope coefficients are shown in table 1.
Table 1. Comparison of Economic Growth Functional Specifications

Model Parameters R?2 AlC SIC

wpes | By by P P B

LIN -10886** 154,52*** 49.809** 223.3* 112.2*** | 0.98 12.7 13.08
(2070) (25.81) (13.82) (135.9) (42.8)

LOG- 3.621*** 0.0462*** 0.0056*** 0.082" 0.034** 0.98 3.58

LIN (0.576) (0.0072) (0.0038) (0.037) (0.01) 3.34

LIN- -51570* 2949.2%** 320.2* 2850". 8989** 0.98 12.7 12.96

LOG (9856) (487.6) (67.56) (1502.9) (2916)

LOG- -8.750* 0.901*** 0.0510* 0.911" 2.750™ 0.98 3.64 3.40

LOG (2.751) (0.1361) (0.0188) (0.41) (0.81)

Notes: Robust standard errors reported in parenthesis. *, **, *** Significant at the 10%, 5% and 1%
levels respectively. F-statistics respectively are 172,184,187 and 200.

We know that R? is one of the measures of
goodness of fit of a regression model and it al-
ways lies between zero and one. R2 explains how
well independent variables fit to a dependent
variable. The more it is close to 1, the more the
dependent variable is explained by the independ-
ent variables used and vice versa (Gujarati,
2004). Moreover, when comparing two or more
models, the model with the lowest values of AIC
and SIC are preferred®. Table 1 above summa-
rizes the comparison of four models:

As we see from the results, the independ-
ent variables better explain the dependent varia-
ble as R? is the highest in the LIN-LIN and LOG-
LOG models. As for AIC and SIC, the lowest
values of them are in these models. Among
these, the logarithm model satisfies all above-
mentioned conditions and that we will use for
further analysis. According to this regression, an
additional percentage of the graduate workers’

share in the labor force, investment, average
schooling and weighted average graduate marks
increases the economic growth respectively by
0.901, 0.051, 0.911 and 2.750 percentages.
However, there is another issue to consider. As
we know education, quantity measured in grad-
uates will have effect on economic growth after
some years of graduation. In other words, the
quantity of educated workforce puts effort only
after this workforce enters the labor market. So,
one should be careful with estimating correlation
between education quantity and economic
growth in current stage.

To identify the quantitative influence of
higher education further number of annually
graduates as explanatory variable (DNG) in-
cluded to the model. Different types of the spec-
ifications between economic growth and number
of annually graduates and capital investment
were regressed:

Y (GDP per capita) = a,+a,DNG + «,ClI
Log (Y (GDP per capita)) = a,+a,DNG + «,CI
Y (GDP per capita) = Log«,+ «,Log (DNG) + «,Log (Cl)
Log (Y (GDP per capita)) = Loga,+ a, Log (DNG) + «a,Log (Cl)
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The values of intercept and slope coefficients we presented in Table 2.
Therefore, the estimation and statistical testing returned the following results:
Y (GDP per capita) = 1000.55+0.031324DNG + 95.25628ClI

Table 2. Higher Education Quantity

Models Characteristics

Types of Parameters
models a, a, a, R? AIG SIG

LIN 1000** 0.031*** 95.25** 0.9250 14.11 14.26
(207.5) (0.004) (23.09)

LOG-LIN 7.36%** 1.03E-05 0.02*** 0.9231 2.128 1.981
(0.061) (1.25E-06) (0.0068)

LIN-LOG -16815. 1772.3** 541.9* 0.8943 14.45 14.60
(2697) (256.5) (149.9)

LOG-LOG 1.6167* 0.575*** 0.11%** 0.8993 1.857 1.710
(0.773) (0.073) (0.043)

Notes: Robust standard errors reported in parenthesis. *, **, *** Significant at the 10%, 5%

and 1% levels respectively.

In the Figure 1, the following info showed:
GDP growth, capital investment, the number of
highly qualified personnel in production, labor

force, number of graduates, education
censorship and higher education efficiency rates.
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Figure 1. GDP growth, capital investment, the number of highly qualified personnel in
production, labor force, number of graduates, education censorship and higher education efficiency

rates.

All coefficients of the models are statisti-
cally significant. For the further analysis, we
have selected the best-fitted specifications: the
LIN-LIN and LOG-LOG models. The results in
the linear specification suggest that one-unit
change in a number of graduate’s and capital in-
vestments causes respectively around 31 dollar
and 95-dollar increase of per capita output. In the
LOG-LOG model, one percent change of the
number of graduates, other factors held constant,
increases the economic growth by 0.57 percent
and one percent change of the investment - by
0.11 percent. We assume that the unemployment
rate in a country is constant and annual graduates
of universities join the workforce without time

lags, because all graduates in three months find
the job places. The migration of the workforce
we do not consider because mainly unskilled
workers migrate outside of the country.
5. CONCLUSION

Based on the analysis of the studied liter-
ature, the evaluation of the results of the scien-
tific researches and the comparison of varia-
bles, we emphasize that the amount of educa-
tion is an important factor of economic growth.
More importantly, both the quantity and qual-
ity of education are positively related to eco-
nomic growth, suggesting the importance of
focusing on quality rather than quantity of ed-
ucation.
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Extensive research has established a di-
rect relationship between economic growth and
the quality and quantity of higher education.
Although the correlation is weak, the number
and level of educated workers has a significant
impact on economic growth. In particular, the
quality of education is a very important factor
in long-term sustainable economic expansion.
The hypothesis of a direct relationship between
the amount of education and economic growth

is confirmed by the evaluation results. The re-
lationship is positive, but not very strong. This
suggests that the goal of increasing the number
of educated workers may be an ineffective way
to support economic growth or even lead to a
decrease in real output. Since the developed
model is general, more research is needed to
find specific solutions for various variables of
higher education quality that affect economic
growth.
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