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Abstract: The principal object of the presented research is to reveal the factors of
economic growth and to analyze the dependence of the economic growth on these
factors — the gross domestic product, the gross fixed capital formation, the number of
employees and the total factor productivity, with the help of Cobb - Douglas production
function. The research methodology gives a possibility to define the necessary index for
analyzing the economic situation in Bulgaria, using statistical methods.
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Pe3ome: OcHoBHata Uen Ha cratusaTa € fa ce Oornpeaesnst Gakropute Ha
MKOHOMUYECKMSI PacTex v Aa Ce aHain3mpa 3aBUCUMOCTTa MeXAy UKOHOMUYECKNS PacTex
n Te3mn ¢akTopmu — BBI, 6pyTO KanutasoobpalyBaHe, 6posi Ha 3aetute n O®[1, ¢ nomoLyTa
Ha npou3BoacTBeHaTa pyHKUnss Ha Kob-/Awvrnac. Metogosormnsita AaBa Bb3MOXHOCTTA Aa
ce ornpeaenst HeobxoguMuTe rokasaTtesnn, 3a Aa Ce aHaam3mpa MKOHOMuYeckarta
cutyaumsi B buarapusi, Kato ce MU3rnos3Bat CTaTUCTUYECKU METOAM.

KnroyoBn gymu: ripon3BoacTBEHA YyHKUMS, TPOU3BOACTBEHA PYyHKUMSS Ha Kob-
Jbrnac, nkoHommyeckmn pacrtex, bBIll, 6pyTto kanutanoobpa3lyBaHe, 6poi Ha 3aeTuTte,
obua ¢akTopHa ripomnsBoagnTesiHOCT (O@[1), cTaTUCTUYECKN METOAMN.

I. Introduction

The principal object of the present
research is to reveal the factors of the
economic growth, their intensity of
influence on the national dynamics, and
the causes leading to instability and to
business cycles. On this ground, it is
possible to search the terms of reference
for social, economic and technological
balance, which is very important for a
country in a transition period such as
Bulgaria.

I. BbBegeHue

EnHa OT OCHOBHMUTE LLeNM Ha HaCTOoALWOTO
nuscneaBaHe, € Aa ce onpeaenart dakTo-
puTe Ha UKOHOMUYECKUSA pacTex, cunaTta
MM Ha BAUAHME BbPXY HauMoOHanNHaTa
OVWHAaMKWKa, KaKTO W pa ce onpependar
MPUYMHUTE, KOWUTO BOASAT A0 Hectabun-
HOCT B WKOHOMWYECKOTO pasBuUTMEe U Ao
nosBaTa Ha Aenosu UWUKbA. Ha Tasu
OCHOBa Be4Ye MOoraTt ga Ce TbpCAT HACOKU
3a 6anchmpaHo coumasiHo, WUKOHOMU-
YeCKO W TEeXHOJIOrM4yHo pa3BuUTUE, KOeTo e
0CcobeHO BaXKHO 3a CTpaHa B Mpexoj, KakeaTo
e bbwarapus.
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I1. Presentation

The evaluation of the influence of the
factors is made with the help of Cobb -
Douglas production function which is
(Cobb & Douglas, 1928; Ganev, 2005;
Petkov, 2009):

Y(t)=A(t)- F[K(¢),L(¢)] or/ vam

where, Y(¢f) is the gross domestic
product, K(¢) is the gross fixed capital
formation, L(¢t) is the number of
employees and A(t) are all the factors

which are not included in Ilabor and
capital, and it is possible to refer to it as
“total factor productivity”.

The above equation can be re-written in
logarithm form using

dln x(t)/dt = x’(t)/ x(t). After
transformation of the equation (1) into
equation (2) we get (Ganev, 2005;
Solow, 1957):

II. U3noxxeHune

OueHkaTa Ha BAMSHUETO Ha OTAENHUTE
dakTopn e HanpaBeHa C NoMowWTa Ha
npoussoacTeeHata dyHkumsa Ha Kob-
Ovrnac, kossito wuma Buaa (Cobb &
Douglas, 1928; Ganev, 2005; Petkov,
2009):

Y=A4-K“-I (1)
KbAETO, Y(2) e CbBKYMHOTO
npousBoactBo, K(t) € BNOXeHUAT B

npoussoacTtBoTo  Kkanutan, L(t) e
BNIOXXEHUAT B MNPOM3BOACTBOTO TpyA, a
A(t) ca Bcuuku apyru hakTopu, KOUTO He
Ca BKJ/IIOYEHM B TpyAa W Kanutana wau
MOXeM JfAa ro oTtbenexum, kKato “obuia
dakTopHa npoussoantenHoct” (OOM).

JNloraputmyBame ypaBHeHMue (1) n
n3nonssame, ye
dinx(¢)/dt = x'(¢t)/ x(¢), cnen oeto

npeobpasyBame dopmyna (1) B cneaHuaT
Bua (Ganev, 2005; Solow, 1957):

Y'(1)/Y(t) = A'(t)/A(t) + a(t)- K (t)/K(t) +b(t)- L’(t)/L(t) (2)

where, a and b are the coefficients of
elasticity expressing how the result index
will be changed (at what rate) if the
factor index is changed by 1% and the
other factor stays unchanged (a + b =
1).

Data forY(¢), K(¢) andL(¢), can be seen
from NSI for each vyear. Only the
expression A’(t)/A(t) is not known but

can be calculated as remaining value
from equation (2).

The econometric analysis of the economic
development of the country examines the
principal factors - the gross domestic
product, the gross fixed capital formation,
the number of employees (NSI, 2008),
and the total factor productivity in
function of time:

e At first, the research is done using
statistical models expressed with the
help of the parabolic, exponential,
power or linear functions. The models
are essentially evaluated with the help
of F-criteria.

Kbaeto, a u b ca koedunumeHtTn Ha
€/1aCTUYHOCT, KOWTO M3pa3siBaT C KaKbB
MPOLIEHT Lie Ce NPOMEHN pe3ynTaTUBHUAT
nokasaTtesn npu NpoMsaHa Ha (aKTOpHUS
nokasatesl C €4AMH  MPOUEHT, Npwu
nonoxeHuwe, 4ye Apyrusa dakTop ocTaBa
Hen3MmeHeH (a + b = 1).

Oanum 3a Y(¢), K(¢t) v L(¢), moraT ga ce

HabaBaT OT cnpaBo4yHMUMTEe Ha HCU 3a
OTAENHUTE ToAWHW, €AUHCTBEHO W3pas3bT

A’(t)/ A(t) e HeusBecTeH, HO TOW MOXe

Ja Ce T[pecMeTHe, KaTo OcCTaTbyHa
cToMHocT oT dopmyna (2).

MKOHOMETPUYHMAT aHa/iM3 Ha MKOHOMMW-
YECKOTO pa3BUTME Ha CTpaHaTa € Ha-
npaBeH Bb3 OCHOBA Ha OCHOBHWUTE
daktopn (NSI, 2008) , kouto TO
Xapaktepusunpar - BBI, 6pyTo
KanuTtanoobpasysaHe, 3aetoctta u OOl
BbB (PyHKUMS OT BpemeTo. M3cneaBaHeTo

e OCbLLIECTBEHO B cnepHaTta

nocneaoBaTeNHOCT:

e pa3INYyHUTE NKOHOMWKO-
CTaTUCTMYECKHN Moaenu, KOUTO
NbpBOHA4YaNHO  ca n3paseHu C
rnomouiTa Ha napabonunyHara,
€KCNOoHeHUManHata, CTeneHHa Wan

JNIMHelHaTa QyHKUMS.
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After that, the best model of
regression, which is the one with the
highest coefficient of determination
and with the smallest standard error,
is chosen. Based on the chosen model
the following values are analysed:

e The result for (y,) in function of time

t: vy, =s¢), where y and t are the

factual data for the result index and
the factor index, with index i which is
the number of the year from the
period, i=1,2,..,n, for 1991 - i=1;

e The increase of the result for y in
function of time (t), or y,'(¢);

e The optimum of the results index;

e The coefficients for elasticity
expressing the change rate of the
result index as a function of the
change of the factor index by 1%;

The statistical models obtained are
essentially evaluated with the help of:

e The coefficient of determination:
R* =2 (5-9)12 (-9, (3)
e The standard error for evaluation of
the regression equation:

S =S n—k, (@

where: k is the number of the index
evaluated in the equation.
e The essential evaluation of the model:

F:Z(y_):l/(k_l), (5)
D =31 (n-k)

where: the theoretical characterisation of
F(a,v,w) is taken from the table of F -
distribution at confidential probability
95% and degree of freedom v=k-1 and
w=n—-k, where k is the number of the
index evaluated.

Zero hypothesis is rejected if
F > F(a,v,w) (Naneva, A. et al., 2005).

Cnen oueHka Ha ajeKBaTHOCTTa Ha
BCEKM OT MogenuTe, € nomowita Ha F-
KpuTepus, 3a Han-4ob6bLp perpecnoHeH
mMozen ce usbupa T03M, KOWTO € C Hain-
BMCOK KoedUUMEHT Ha AeTepMUHaUMS
M C Hal-Manka ocTaTb4Ha rpelwka 3a
OLleHKa Ha ypaBHEHMETO Ha perpecus.
Ha 6a3ata Ha Beue usbpaHus mogen
ca aHanM3npaHu:

e pPE3YNTAaTUBHUTE MNMOKa3aTesn (yi) BbB

dyHKUMA Ha BpemeTo t:  y, =/(,),

KbAeTo y n t ca pakTnyeckuTe AaHHU
3a pesyntatmBHmMa M (daKTOpHUSA
rokasaTen, / € HoOMepbT Ha roguHaTta B
nepwoga, i=12,..,n, 3@ 1991 rogmHa
-i=1;

e MpupacTbT Ha pe3ynrata Yy BbB
dyHKumnsa ot daktopa Bpeme (t) wam
¥ (@)

e ONTMMAsHUTE CTOMHOCTH Ha
pe3ynTaTMBHUTE NOKasaTenu;

. KOECIDMLI,MeHTMTe Ha €NaCTUYHOCT,
KOUTO n3pasdaear MPOLUEHTHOTO
N3MEeHEHNE Ha pe3ynTaTtuBHUTE

rnokasaTtenu BbB byHKUMA oT
npoMsiHaTa Ha (aKTOpHUSA MokasaTten
Cc 1%;
MonyyeHUTE  UKOHOMMUKO-CTAaTUCTUUECKN
MOAENM Ca OLEHEHW 3a CblUeCTBEHOCT
ypes:
e KOEPUUMEHTHT Ha AeTepMUHaLUSA:

R=YG-7120-v", 3)
o OCTaTb4HAaTa TrpewKa 3a OUuEHKa Ha
YPaBHEHUETO Ha perpecus

S, =X -3 -k, (@
KbAETO: K e O6posT Ha napaMmeTpuTe,

oueHsaBaHWM B YpaBHEHUETO.
e OLEHKa 3a aAeKBATHOCT Ha MoAena:

o 20-7) -y

- ~ !

2 (=31 (n=k)

KbAeTo: TeopeTuyHaTa XapaKTepucTuka
Ha F(a,v,w) ce nony4aBa OT Tabnuuarta

3a F - pasnpeneneHneTo npuv
poseputenHa BeposaTHOCT 95% un cteneHun
Ha cBobosa v=k-1 U w=n-k, KbaeTo kK
e 6pos Ha oueHsABaHUTE NapaMeTpu.
HyneBata xwunote3a ce OTXBbp/s ako
dakTnyeckaTa CTOMHOCT
F > F(a,v,w) (Naneva, A. et al., 2005).

(5)
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The results from the econometric analysis
can be seen in Tables 1,2,3,4 and 6 in
Appendix 1 and Figures 1, 2, 3, 4 and 6.

GDP / BBI1, mIn USD (MnH. USD)

Number of employees, min

MN3uuncneHundaTa
perpecuoHHuUs aHanM3 MoraT ga ce BuasaT
B Tabn. 1,2,3,4 n 6 ot MNpunoxeHmne 1 n

dwur. 1,2,3,4 1 6;

Fig. 1. GDP for the period 1991-2008
our. 1. BBl 3a nepnoga 1991-2008 r.
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Fig. 2. Number of employees for the period 1991-2008
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Fig. 3. Gross fixed capital formation in the period 1991-2008
our. 3. bpyTo kanutanoobpasyBaHe 3a nepuoga 1991-2008 r.
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Fig. 4. GDP in dependence of the gross fixed capital formation
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Fig. 5. The expression A'(t)/A(t) as a function of time
our. 5. A'(t)/A(t) BbB yHKUMSA Ha BpEMETO
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Fig. 6. Growth of the total factor productivity (1991 = base)
®ur. 6. HapacTtBaHe Ha obuwaTa pakTopHa NPOU3BOAUTENTHOCT
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e GDP as a function of time e BBl BbB PYyHKLUMS HA BpEMETO:
F=148,2; S= 2761,9; X opt. = 5,2 F=148,2; S= 2761,9; X opt. = 5,2
e Number of employees e 3aeTu AMua BbB PYHKLMSA OT BPEMETO
F=32,61; S=0,122; X opt. = 8,53 F=32,61; S=0,122; X opt. = 8,53
e Gross fixed capital formation as a e bpyTo KanuTtanoobpasyBaHe BbB
function of time dYyHKUKNS OT BpEMETO
F=112,9; S = 1359,09; X opt. = 6,15 F=112,9; S = 1359,09; X opt. = 6,15
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e GDP as a function of gross fixed
capital formation
F = 476,1; S = 1578,4; X opt. =
37782,5

The equations obtained for the gross

domestic product, the gross fixed capital

formation and the number of employees
in function of time, as well as the

coefficient of elasticity from Table 4

(Appendix 1), presenting the index a for

the corresponding year, are substituted in

equation 2. On the basis of the methods
expressed, expression A'(t)/A(t) is
calculated as a remaining value. The
results are expressed in Figure 5. The
equation obtained is integrated and the
value of A is calculated with constant
accuracy. The growth of the total factor
productivity referring to 1991 as a base is
presented in Table 6 (Appendix 1) and

Figure 6.

e From the analysis a conclusion can be
derived that up to 1999 there had
been considerable fluctuation in the
development of our country, but after
that a visible ‘liveliness’ for the
Bulgarian economy can be seen;

e After comparison of the elasticity
coefficients it can be concluded that in
function of time the gross fixed capital
formation increases faster compared
to the growth rate of the gross
domestic product. The decrease in the
effectiveness of the production and
the fact that not all the available
factors are completely used are the
cause for the occurrence observed.
That proves an extensive growth
which is demonstrated with the non -
elastic growth of the gross domestic
product in function of the change of
gross fixed capital formation;

e The growth of the total factor
productivity up to 1999 s also
unstable, reflecting the economic
reality in the country at that period.
Since that period the ‘liveliness’ has
led to elastic growth of the total factor
productivity due to the structural
reform in Bulgarian economy such as
transition to a market type of an
economic system, development of
the competition, using new science

e BBIl BbB dyHKUMA OT 6pyTOo KanuTa-
noobpasyBaHe
F = 476,1; S = 1578,4; X opt. =
37782,5

M3nonseamMe nony4YyeHUTe perpecmoHHU

ypaBHeHUA 3a BBIT, 6pyTo

kanutanoobpalyBaHe W 3aeToCTTa BbB
dyHKUMS oT BPEMETO, KaKTo

KoeUUMEHTUTE Ha eNacTUYHOCT OT Tab.

4 (MpunoxeHne 1), KOUTO ca

napamMeTbpbT A 3a CbOTBETHATa rogvHa u

3amMectBamMe BbB dopmyna (2). Bb3

OCHOBa Ha BeYe roco4YeHaTa MeToaAMKa,

n3umcnsieame n3pasa A'(t)/A(Y).

Pesyntatute ca oHarnegeHun Ha dwr. 5.

Mony4yeHOTO perpecMoHHO ypaBHeHue o

WHTerpmMpamMe u nsyucnssame CTOMHOCTUTE

3a A C TOYHOCT A0 KOHCTaHTa. PacTtexbT

Ha OO®N npm 6aza 1991 roauHa e

npeacrtaBeH B Tabn. 6 (MpunoxeHne 1) un

dwur. 6.

o Ot HanpaBeHus aHanus ce
ycTaHoBsBa, 4e Ao 1999 rogmHa 3a
CTpaHaTa Ca XapaKTEepHU 3HaAYUTEsTHU
konebaHus " HecTabunHocT B
pa3BUTMETO Ha MKOHOMMKATA, HO cnepj
ToBa ce 3abengsea BMANMO
,OXMUBNEeHne"” 3a usnata UKOHOMUKA;

e [lpn cbnocrtaBka Ha KoeduuMeHTUTE
Ha eflacTMYHOCT Cce BWXAa, 4e no-
6bp30 HapacTBa KanuTanbT, CAPsMO
TeMrnoseTe Ha pacTtex Ha bBIl, BbB
dyHKUMSA oT BpemeTo. lpuunHuTe 3a
HabnaaBaHOTO ABNEHWE MoraT Aa ce
TbpCAT B TOBa, 4Ye HaMasnsea
edeKTMBHOCTTa Ha MpPOU3BOACTBOTO U
HEe Ce M3MOoJ13BaT HaMbJ/IHO HaNYHUTE
pecypcu, CBMAETeNCTBO MpeauMMHO 3a
eKCTEeH3MBEH pacTex, KoeTo ce
Aoka3sBa 7 oT HeenacTUYHOTO
HapacTBaHe Ha BBl BbB dyHKUMA OT
npomMsiHaTa Ha KanuTana;

e PactexbT Ha OO®I go 1999 roauvHa
CblO e HecTabuneH, KOETO OTpa3siBa
M MKOHOMMYEcKaTa AENCTBUTENHOCT Yy
Hac 3a nocodeHuss nepuog. Hactbnu-
NnoTo ,, 0kmBneHme” B MKOHOMMUKATA
cnegq  ToBa BOAM A0 eNaCcTUYHO
HapacTBaHe Ha O®DI1, KOEeTO ce AbJIXKMK
Ha N3BbPLUEHUTE CTPYKTYpPHMU
npeobpasoBaHus B 6bnrapckaTa
MKOHOMMKA, KaTO MPEMUHABAHETO KbM

nasapeH ™n MKOHOMMUKA,
M3BbpLUEHaTa MNpuBaTM3aUNs, pasBu-
TMeTo Ha KOHKYpPEHLUATA,

M3MNON3BAHETO Ha NMNO-HOBU HAay4HU
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achievements and technologies,
improvement of the infrastructure,
stability of the financial system after
introducing of the monetary board,
development of the institutions, etc.
However the comparison of the
elasticity coefficients of the total
factor productivity with those of the
gross domestic product can lead to
the conclusion that the growth rate of
the total factor productivity is far
behind the growth rate of the gross
domestic product.

III1. Conclusions

As a result of the presented research
about the economic growth in Bulgaria
during the period of 1991 - 2008, a
conclusion can be made that ways to
increase the total factor productivity rate
and to use completely the available
factors should be found. However, if the
country continues to develop following
the trend observed for the economic
growth, it will be a reason for an
optimistic forecast for the future (still it is
not certain in circumstances of an
economic crisis).

3HAHWS U TEXHONOrMK, NoaobpssaHeTo
Ha uHdpacTpykTypaTa, crtabunmsmpa-
HeTO Ha duHaHcoBaTa cCucrtemMa B
CTpaHaTa cfnej BbBeXAaHeTo  Ha
BanyTeH 6opa, pa3BUTMETO Ha
MHCTUTYUnnTe B Bbnrapuma u gp. Ho
BbMpekn ToBa Mpu CbMocTaBka Ha
KoedpUUMeHTUTE Ha enacTUYHOCT Ha
OOl ¢ Te3n BBIl ce ycrtaHossBa, 4e
TEMNoBeTe, C KOMUTO HapactBa OOIl,
3HayuUTeNHO M3oCTaBaT OT TeMroBeTe
Ha pacTtex Ha BBIM BbB dyHKUMA OT
BpPEMETO.

III. NsBoaun

B pesyntaTt Ha HanpaBeHOTO M3CneaBaHe
Ha WMKOHOMWYecKus pactex B bBbnrapwus,
3a nepwuoga ot 1991 ao 2008, moxe aa ce
Hanpasu M3BoAa, 4ye TpsibBa Aa ce TbpcAT
NbTULWa 3a HapacTBaHe Ha TeMMnoBeTe Ha

pacTex Ha obwarta dakTopHa
Npou3BOAUTENHOCT " No-nbJIHO
n3non3eaHe Ha Ha/IMYyHUTE
npomssoacTeeHn  ¢aktopn. Ho  ako
CTpaHaTa npoAb/XM J[a ce pasBuBa,

cnopen n3BeAeHUTe  TpeHAoBe Ha
WKOHOMWYECKM pacTex, ToBa 6m HM gano
OCHOBaHMe 3a epgHa MoO-ONTUMWUCTUYHA
nporHosa B 6baelle (KOETO € A0 M3BECTHA
cTeneH nog BbBAPOC B YC/AOBMATA Ha
HacTbNuaaTa B MOMEHTA WKOHOMMYecKa
Kpusa).
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Appendix 1
MpunoxeHwne 1

Table 1. Gross domestic product in function of time
Tabnnua 1.6Bl1 BbB OyHKLMSA OT BPEMETO

A

Year No Yy v y-v y-v/ S,% E
1991 1 8100 12179,3 -4079,3 -147,7 -0,15
1992 2 8600 10542,2 -1942,2 -70,3 -0,27
1993 3 10800 9347,7 1452,2 52,6 -0,31
1994 4 9700 8595,7 1104,2 39,9 -0,25
1995 5 13100 8286,2 4813,7 174,3 -0,05
1996 6 9900 8419,3 1480,6 53,6 0,25
1997 7 10200 8994,9 1205,0 43,6 0,62
1998 8 12300 10013,0 2286,9 82,8 0,99
1999 9 12400 11474,0 926,2 33,5 1,32
2000 10 12600 13377,0 -777,0 -28,1 1,59
2001 11 13600 15723,0 -2123,0 -76,9 1,79
2002 12 15600 18511,0 -2911,0 -105,4 1,95
2003 13 20000 | 21741,9 -1741,9 -63,1 2,06
2004 14 24650 | 25415,3 -765,3 -27,7 2,14
2005 15 27190 | 29531,3 -2341,3 -84,8 2,20
2006 16 31642 | 34089,7 -2447,7 -88,6 2,24
2007 17 39552 | 39090,7 461,3 16,7 2,27
2008 18 49909 | 44534,3 5374,7 194,6 2,29

F=148,2; S= 2761,9; X opt. = 5,2

Table 2. Number of employees in function of time
BbB (DYHKLMUS OT BPEMETO

Tabnuua 2. 3aetn nuua

Year No y y y-y y-y/ S,% E
1991 1 3,56 3,540 0,0150 12,60 -0,038
1992 2 3,27 3,420 -0,1496 -123,10 -0,068
1993 3 3,22 3,312 -0,0920 -75,90 -0,089
1994 4 3,24 3,223 0,0172 14,10 -0,100
1995 5 3,28 3,151 0,1290 106,00 -0,090
1996 6 3,28 3,097 0,1820 149,50 -0,080
1997 7 3,16 3,061 0,0990 81,40 -0,060
1998 8 3,15 3,043 0,1072 88,20 -0,024
1999 9 3,07 3,042 0,0277 22,80 0,025
2000 10 2,98 3,060 -0,0796 -65,50 0,086
2001 11 2,94 3,095 -0,1547 -127,30 0,160
2002 12 2,98 3,148 -0,1676 -137,90 0,230
2003 13 3,02 3,218 -0,1980 -163,10 0,320
2004 14 3,40 3,307 0,0932 76,70 0,410
2005 15 3,49 3,413 0,0769 63,30 0,510
2006 16 3,61 3,537 0,0728 59,90 0,600
2007 17 3,71 3,679 0,0309 25,40 0,690
2008 18 3,84 3,839 0,0012 0,99 0,790

F=32,61; S=0,122; X opt. = 8,53
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Table 3. Gross fixed capital formation in function of time
BbB DYHKLNSA OT BPEMETO

Tabnnua 3. bpyto KanuTtanoobpasysaHe

Year No y ¥ y-y y-v/ S,% E
1991 1 1839 3352,10 -1513,10 -111,30 -0,350
1992 2 1711 2290,40 -579,40 -42,60 -0,820
1993 3 1652 1456,90 195,10 14,40 -1,480
1994 4 910 851,60 58,40 4,30 -2,300
1995 5 2052 474,40 1577,60 116,10 -2,770
1996 6 813 325,40 487,60 35,90 -0,640
1997 7 1027 404,50 622,50 45,80 3,340
1998 8 2150 711,80 1438,20 105,80 4,700
1999 9 2319 1247,30 1071,70 78,80 4,680
2000 10 2304 2010,90 293,10 21,60 4,360
2001 11 2811 3002,68 -191,68 -14,10 4,050
2002 12 3000 4222,60 -1222,60 -89,90 3,790
2003 13 4297 5670,70 -1373,70 -101,08 3,580
2004 14 5862 7346,98 -1484,90 -109,30 3,410
2005 15 7612 9251,40 -1639,00 -120,60 3,270
2006 16 10043 | 11383,90 -1340,90 -98,70 3,150
2007 17 14554 | 13744,70 809,30 59,50 3,060
2008 18 19137 | 16333,60 2803,30 206,30 2,980

F=112,9; S = 1359,09; X opt. = 6,15

Table 4. Gross domestic product in function of gross fixed capital formation
TO KanutanoobpasyBaHe

Tabnuua. 4 BBl BbB dyHKUKNS OT 6p

Year | No X y vy y-v v-v/ S,% E

1991 1 1839 8100 11533 -3433 -217,0 0,460
1992 2 1711 8600 11164 -2564 -162,0 0,440
1993 3 1652 10800 10994 -194 -12,0 0,430
1994 4 910 9700 8827 873 55,0 0,300
1995 5 2052 1300 12143 956 60,6 0,480
1996 6 813 9900 8540 1359 86,1 0,280
1997 7 1027 10200 9171 1028 65,2 0,330
1998 8 2150 12300 12423 -123 -7,8 0,490
1999 9 2319 12400 12904 -503 -31,9 0,510
2000 10 2304 12600 12861 -261 -16,5 0,510
2001 11 2811 13600 14290 -689 -43,7 0,550
2002 12 3000 15600 14817 782 49,6 0,560
2003 13 4297 20000 18359 1641 103,9 0,630
2004 14 5862 24650 22453 2196 139,2 0,670
2005 15 7612 27190 26799 390 24,7 0,690
2006 16 10043 31642 32431 -788 -49,9 0,690
2007 17 14554 39552 41628 -2075 -131,5 0,650
2008 18 19137 49909 49304 605 38,3 0,580

F=476,1; S = 1578,4; X opt. = 37782,5
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Table 5. A’(t)/A(t) in function of time
Tabnnua 5. A'(t)/A(t) BbB pyHKUMNSA OT BpEMETO

Year No A'(t)/A(Y)
1991 1 0,0287
1992 2 0,0676
1993 3 0,1272
1994 4 0,1311
1995 5 0,2675
1996 6 0,0828
1997 7 -0,0630
1998 8 -0,1660
1999 9 -0,1200
2000 10 -0,0670
2001 11 -0,0500
2002 12 -0,0200
2003 13 -0,0200
2004 14 -0,0200
2005 15 -0,0130
2006 16 -0,0070
2007 17 0,0023
2008 18 0,0129

Appendix 1 (cont'd)
MpunoxeHune 1 (NnpoabXkeHne)

Table 6. Growth of the total factor productivity referred to 1991 as a base in function of

time

Tabnnua 6. Pactexx Ha O®I1 npu 6a3a 1991 r. BbB PyHKLMSA OT BPEMETO

Year No Yy v y-v y-v/ S,% E
1991 1 1 1,5795 -0,579 -93,52 -0,11
1992 2 1,066 1,43 -0,364 -58,79 -0,18
1993 3 1,22 1,317 -0,097 -15,6 -0,22
1994 4 1,42 1,239 0,181 29,16 -0,19
1995 5 1,61 1,198 0,413 66,57 -0,099
1996 6 1,75 1,192 0,559 90,13 0,06
1997 7 1,82 1,221 0,599 96,62 0,27
1998 8 1,8 1,287 0,513 82,8 0,52
1999 9 1,72 1,388 0,332 53,53 0,77
2000 10 1,62 1,526 0,095 15,25 1,02
2001 11 1,53 1,6985 -0,168 -27,19 1,24
2002 12 1,5 1,9073 -0,407 -65,7 1,43
2003 13 1,54 2,1519 -0,612 -98,7 1,58
2004 14 1,68 2,4323 -0,7523 -121,4 1,72
2005 15 2,01 2,7485 -0,739 -119,2 1,82
2006 16 2,59 3,1005 -0,511 -82,4 1,91
2007 17 3,62 3,4883 0,1317 21,25 1,97
2008 18 5,35 3,9119 1,4381 232,08 2,03

F=16,19; S = 0,62; X opt. = 5,7
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