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Xiilasd

Tadgigatm mogsadi biitin név tibbi xastoliklor sababindon Glonlorin saymm vo biitiin
xastalonon ohalinin saymm adambasma diison iimumi  daxili mehsulun (UDM) hacmi-
no gostordiyi tosirin ekonometrik qiymotlondirilmosidir. Tadgiqat isinin aktuali@ isci
qiivvasini togkil edon insan kapitalinn saglamhg, omok foalliyyoti ilo istehsal olunan
mohsul arasmda asiliigm arasdmwiimasi, tohlil edilmosi, miiqayisolorin - aparimasinm
vacibliyidir. Todgigatda reqressiya modellori qurularaq, “Eviews” Totbigi Program
Paketindo realizasiya edimisdir. Modellor osasmda alman noticolor tohlil edilmigdir.
Todgigatm molumat bazasmi, osason Azorbaycan Respublikasi Dovlot Statistika Ko-
mitosinin 1995-2020-ci illori ohato edon rosmi molumatlar toskil edir. Todgigat noti-
casinda biitiin ndv xastaliklor sababindon Slonkorin say1 vo biitiin  xastalonon  shalinin
say1 ilo adambasma diison UDM hocmi arasmdaki asiiliq ekonometrik giymotlondi-
rilmis vo alman noticalorin izahi verilmisdir.

Acgar sozlar: insan saglamligi, insan kapital, iqtisadi inkisaf, iimumi daxili mahsul
(UDM), ekonometrik model.
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Abstract

The main purpose of the study is to econometrically assess the impact of the number
of deaths due to all types of diseases and the number of the entire sick population on
the gross domestic product (GDP) per capita. The relevance of the research is the
importance of researching, analyzing and comparing the relationship between the
health of the human capital that makes up the workforce, labor activity and the
production. Regression models were developed in the study and implemented in the
Eviews Application Package. The results obtained on the basis of the models were
analyzed. The database of the research consists mainly of official data of the State
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Statistics Committee of the Republic of Azerbaijan covering the years 1995-2020. As
a result of the study, the relationship between the number of deaths due to all types of
diseases and the number of the entire sick population and GDP per capita was
econometrically assessed and the results obtained were explained.

Keywords: human health, human capital, economic development, gross domestic
product (GDP), econometric model.
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Pesrome

Lenbro uccnenoBanus ABIIAETCA YKOHOMETPUUECKAs OLICHKA BIUSHUS YU CIIa CMEPTEN
OT BCEX BUJ0OB COMAaTHYECKUX 3a00J7€BaHUIl U YMCIEHHOCTH BCETO OOJBHOIO Hace-
JieHus Ha BaloBOM BHYTpeHHUM npoaykr (BBII) Ha gynly HaceneHus. AKTyaabHOCTb
HCCIICOBAHHUS 3aK/II0YAETCA B BAXKHOCTH U3Y4YCHUS, AHAJIM3a U COIIOCTABJICHU S B3aH -
MOCBSI3U MEX]1y 3/J0POBbEM YEJIOBEUECKOTO KallUTana, BXOSIIETO B cocTaB padoueil
CUJIBI, TPYOBOM JEATEIBHOCTBIO M IIPOM3BOJMMOM IpoayKuuei. B xoxe wuccie no-
BaHMsI ObUIH pa3pabOTaHbl MOJICNIM PETPECCUU U PEalT30BaHBI B TTAKETE PUIIOKEHU
Eviews. B pesynbrare ncciaeoBaHHs Ha OCHOBE MOJICITH PErpecCUy ObLITH MOTy4CHBI
Y MIPOAHAIM3UPOBAHbI MOKa3aTenu BiIUsHUS Oonesnel Ha BBII Ha nymiy HaceneHus.
bazy naHHBIX UCCIIeIOBaHUS COCTABIISIIOT, B OCHOBHOM, OuIIHaIbHbIE TaHHBIE ['ocy-
JAPCTBEHHOIO KOMHUTETa MO CTaTucTUuke AzepOaiikanckoil Pecryomuku 3a 1995-
2020 rogsl. B pesynbrare mccnenoBaHusl SJKOHOMETPUUYECKH OLIEHEHA CBS3b MEKIY
YHUCIOM yMEPUMX OT BCEX BUIOB OOJE€3HEH M UHUCIEHHOCTBIO BCEro OOJBHOrO
HaceneHus 1 BBII Ha nynry HaceneHMs U OObSACHEHBI II0Jy4EHHBIE PE3YJIBTATHI.

Knrwouesvie cnosa: 300pogve uenogexka, ueiogeueckuti Kanumai, IKOHOMULECKOe
paszsumue, 6ano8ol Hympennuti npooykm (BBII), sxono-
MempuyecKkasi Mooeib.

Giris

Molumdur ki, insan saglamligi mohsuldar comiyyatin inkisafi {iciin osasdr. Fordlorin
saglamligi insan kapitalmn inkisafi, iqtisadi artm vo mohsuldarhgm yiiksaldilmosi
tiglin baghca amillordon biridir. Bunun oksino olarag, xostoliklor timiimi rifatha monfi
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tosir gdstorir. Insan kapitalndan daha somorsli istifado edilmosi ii¢iin onlarm fiziki
cohotdon saglam olmasi zoruridir. Bir ¢ox alim saglamliq vo iqtisadi inkisaf arasmdaki
olagoni arasdrmus vo bir ¢ox model tizorindo islomisdir. Masalon, insan kapitali vo
Sohiyya arasindaki olagoni arasdiran Qrossman (1972) artan uzunomiirlilik tizorindo
optimal investisiya modelini inkisaf etdirmisdir. Olkolorin iqtisadi  gdstoricilorino
nozor saldiqda igtisadi cohotdon inkisaf etmis Olkolords insanlarm daha uzunomiirlii
oldugunu gorarik [11]. Ekoloji, sosial vo igtisadi inkisafin olamoti Kimi ohalinin 6miir
uzunlugunu da gotirmok olar. Belo ki, iqtisadiyyatn inkisafi diglin comiyyat Vo
fordlorin daha yaxsi hoyat standartlarmi tomin eds bilmok asas mogsad kimi goriiniir.
Bunu da nozors almaq lazmdr ki, saglamliq daha g6zol hoyatm osas elementlorindan
biridir [6].

Pandemiyalar digor xostoliklorlo yanasi, timumi daxili mohsula genismiqyash tasirlor
gostormisdir. Bunlara misal olaraq geyd edo bilorik ki, Qarbi Afrikada meydana ¢ixan
Ebola epidemiyasi ciddi vo gozlonilmoz iqtisadi ziyana sobob olmusdu. Belo ki, 2013-
2014-cii illordo Liberiyada UDM-in artmu 8,5%-don 0,7%-2 diisib, 2015-ci ildo
Qvineyada UDM-in artmu 4%-don 0,1%-o diisib [5]. COVID-19 pandemiyas: ilo
olagadar olkalorin vo diinyanin iqtisadi artm gostoricilori awwalco  prognozlasdirilan
Soviyyadon asag olmusdur. Beynolxalg igtisadi qurumlar, o ciimlodon Diinya Banki
6z proqnozlarnda doyisiklik edarok, 2020 vo 2021-ci illordo diinya UDM-nin artmim
asag endirmisdir. Goriindilyii kimi, Xostoliklor vo UDM arasmdaki asitligi miioyyan-
losdirmok xiisusi oshomiyyat kasb edir.

1. Todqigatin aktuallhig:

Bildiyimiz kimi, dord osas istehsal faktoru movcuddur: is¢i qiivvasi, kapital, torpagq ve
sahibkarhq qabiliyyati. Istehsal prosesindo istirak edon hor bir faktorun mohsulun
istehsal olunmasinda 6z payr vardr. Belo ki, yeni yaranan mohsulun doyarinds (slaveo
dayardo) istirakma goro Kapital faiz soklindo, torpaq renta soklindo, is¢i qiivvasi amok-
hagqr soklinds, sahibkarhq qabiliyyati iso monfaot soklindo paymi alr. istehsal funk-
siyalarindan biri olan Kobba-Duglas funksiyasina nozor salaq:

FK,L)= AKeLP  (a+B=1) 1)

Burada K-kapital, L-isci qiivvesini gostorir. A, a vo [ iso parametrlordir, o mohsul
hocminin kapitala gora, [ iso omoya goro elastiklik omsallarmi gostorir. Moahsulun
hocmini xarakterizo edon F(K,L) istehsal funksiyasmmn K-Kkapital vo L-is¢i qiivvasin-
don asihgmm spesifikasiyasim xarakterizo edir. Istehsal prosesi kapital vo isci qiiv-
Vosinn istiraki olmadan miimkiin deyil. (1) modeli klassik igtisadi nozoriyysnin miid-
doalarmi 6ziindo oks etdirir vo somoraliliyin azalmasi qanununa tabedir. Sonayecs
inkisaf etmis Glkalordo bir gayda olarag istehsal hacminin omoys goéro elastiklik amsah
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digor Olkalora nozoron yikksok olur. Aydmndr ki, amoyin keyfiyyatinin yiksalmosinds
baghca amillordon biri is¢i qiivvesinin ixtisaslasmis foallyystidir. Bu baximdan, homin
isci qlivvesini togkil edon insan kapitalmn saglamhg, omok foalliyysti ilo istehsal
olunan mohsul arasmda asiiign arasdmilmasi, tohlil edilmosi, miiqayisolorin aparil-
mas1 aktual mosSaklordan biridir.

2. Molumatlarin toplanmasi vo emah

Molumdur ki, ¢oxlu sayda tibbi xastoliklor mdvcuddur. ARDSK-nn molumatlart va
mivafiq hesabatlarmda bu xostoliklorin sayr (ilk dofo qoyulmus diagnozla qeydo
almmis xastolor) 19-dur: tirok-damar xostosliklori, yenitoromolor, endokrin sistemi xas-
toliklori, bazi infeksion vo parazitar xostoliklor va s. Bu xastoliklorin insan saglamh-
gina, omok mohsuldarligma tosiri vo onlardan Slonkorin faiz sowiyyasi forglidir. Bu
todgiqatda daha tmumi xarakters malik iki gOstorici tizorindo arasdwmalar apariimis-
dr. Asagidaki codvaldo Azorbaycan Respublikasmda biitin xastolononlorin sayi, bii-
tiin xostoliklor sobobindon 6lonlorin sayt voa UDM-in adambasma diison hocminin
1995-2020-ci illor tizro dinamikas1 verilmisdir (cadval 1).

Cadwal 1. Azorbaycada UDMe-in, biitiin xastaliklar sabsbindan élanlarin vo biitiin
xastalananlarin sayr gostaricilarinin 1995-2020-ci illar iizra dinamikas1
Biitiin xostaliklor

Mlor Ada}m bagma dison . sab 9b}nd9n xsst}jll;;;lrrlllsrin
UDM, manat Olanlorin say1, .

nofor say1, min nafor
1995 621.28841 50828 1601.014
1996 622.23065 48242 1526.34
1997 652.36185 46962 1428.171
1998 710.12511 46299 1393.035
1999 755.0396 46295 1361.385
2000 832.72466 46701 1354.54
2001 906.10516 45284 1345.77
2002 992.91558 46522 1354.071
2003 1087.6556 49001 1388.783
2004 1186.1832 49568 1447.322
2005 1482.4088 51962 1503.824
2006 1969.2213 52248 1475.056
2007 2430.0189 53655 1557.804
2008 2807.6998 52710 1596.789
2009 3018.0313 52514 1620.986
2010 3142.4129 53580 1604.61
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2011 3106.9879 53762 1618.072
2012 3131.1212 55017 1686.887
2013 3297.7917 54383 1739.584
2014 3345.8863 55648 1852.918
2015 3343.4685 54697 1824.086
2016 3199.7613 56648 1867.071
2017 3169.2571 57109 1875.652
2018 3196.9475 57250 1895.897
2019 3249.4915 55916 1936.715
2020 3086.1925 75647 1800.853

Moanba: ARDSK-nin malumatlar

Bu gostoricilorin grafik tosviri qrafik 1-do gostorimisdir. Qrafikdon goriiniir ki, biitiin
xastoliklor sobobindon Olonlorin sayr 1995-2019-ci illor orzindo nisboton sabit qalsa
da, 2020-ci ildo kaskin artnusdrr ki, bu da COVID-19 pandemiyas ilo olagodar olmus-
dur. Biitiin xastoliklor sobabindon 6lonlorin sayi nisboton sabit galsa da, 2020-ci ildo
asag diismiisdiir. Biitin bu illor arzindo COVID-19 pandemiyasmmn il orzindo artma
tempino malk olmasma baxmayaraq, xostolononlorin saymm nisboton sabit qalmasi
gostorir ki, insanlar COVID-19 pandemiyasmdan &zlorini gdzlomolori fonunda digor
xostolikloro tutulmalarmm qarsismn da  almiglar. 2020-ci ildo  xostoliklordon  Glonlorin
saymm enmosi, tobii ki, COVID-19 pandemiyasmin sénmoyo dogru getmosi sobob
olmusdur. UDM-in hocmi 2005-ci ilo qodor az templo artsa da, 2006-2008-ci illordo
Beynolxaly Neft Konsorsiumu totofindon neft hasilatmm vo neftin diinya qiymotlori-
nin artmasi ilo koskin artmus, sonraki illordo iso sabitlogmisdir.
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Qrafik 1. Azorbaycanda UDMk-in, biitiin xastaliklar sabobindan élanlarin say1 va biitiin
xastalonanlorin sayimin qrafiki tasviri
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3. Ekonometrik modellasdirme
Moqgaloda cadval 1-do verilmis gostoricilor asasmnda xostoliklorin adambasma diigon
UDM-in hocmino tosiri asagidaki iki istiqamot iizra giymotlondiritmisdir: UDM-o bii-
tin xostaliklor sobabindon Glonlerin saymm va biitiin - xastalononlorin saymm  tasirinin
ekonometrik giymotlondirilmasi.

3.1. Biitiin xastaliklor sababindan dlbnlorin sayimmin UDM-2 tasirinin - giymat-
landirilmasi

Azorbaycan Respublikasmda biitiin xastoliklor sababindon 6Glonlorin saymm adamba-
sma diison UDM-in hocmindon asiiigmnm reqressiya tonliyinin spesifikasiyasma asa-
gidaki kimi baxilmigdir:

LOG(UDM) = C(1) + C(2)*BXSOS(=5) + C(3)* @TREND @)

Burada UDM - 1995-2020-ci illr arasmda adambasma diison UDM-in hocmini
gostarir. BXSOS 1995-ci ildon 2020-ci ilo godar olan biitiin xastaliklor sababindan
Olonlorin saym gostarir.

(2) regressiya tonliyinin EViews Totbigi Program Paketindo ekonometrik giymotlon-
dirilmosi naticasindo asagidaki noticays golinmisdir:

LOG(UDM) = 9.53 - 3.08e-05*BXSOS(-5) + 0.1004*@TREND + [AR(8)=
-0.907771301889,UNCOND] 3)
Prob.  0.0000 0.0287 0.0000
R2=0.980223

(3) modelinin statistik gostaricilori codval (2)-dos toqgdim edilmisdir.

Cadwal 2. Model (3)-iin asas statistik xarakteristikalari
Dependent Variable: LOG(UDM)

Method: ARMA Maximum Likelihood (OPG - BHHH)

Sample: 1998 2019

Included observations: 22

Convergence achieved after 10 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error  t-Statistic ~ Prob.

C 9.533124 0.574501  16.59373  0.0000
BXSOS(-5) -3.08E-05 1.29E-05  -2.390792  0.0287
@TREND 0.100425 0.005330  18.84229  0.0000
AR(8) -0.907771 0.090484  -10.03240  0.0000
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SIGMASQ 0.008156  0.005461 1.493405  0.1537

R-squared 0.980223 Mean dependent var ~ 9.776021
Adjusted R-squared 0.975569 S.D. dependent var 0.657295
S.E. of regression 0.102737 Akaike info criterion  -0.884735

Sum squared resid 0.179433 Schwarz criterion -0.636771
Log likelihood 14.73209 Hannan-Quinn criter.  -0.826322
F-statistic 210.6446 Durbin-Watson stat 0.589142

Prob(F-statistic) 0.000000

Inverted AR Roots .91+.38i .91-.38i .38+.91i .38-.91i
-.38-.91i -38+91i -91-38i -.91+.38i

(3) modelinin statistik xarakteristikalar1 modelin adekvat alndigini gostarir.

11.0
- 10.5
o | - 10.0
- 9.5
1]

= [ = SN
~ N\ B

\

98 00 02 04 06 08 10 12 14 16 18

’ — Residual Actual Fitted ‘

Qrafik 1. (3) modelina asason adambasina diison UDM-in hacminin giymatlarinin faktiki (Actual),
modeldon tapilmms (Fitted) giymatlari vo onlarin arasindaki forgin (Residual) dinamikasi

(2) modelinin naticasine gora biitiin  xastaliklor sababindon Glonlorin saymm 1 nofar
artmasi 5 ildon sonraki UDM-i 0,003% azaldur.

3.2. Biitiin xastalonanlorin saymin iimumi daxili mahsula tasirinin giymatlondirilmasi
Indi iso Azorbaycan Respublikasmda biitiin xostolonon ohalinin saymm Umumi Daxili
Mohsula tosirinin  arasdmriimast mosalesine  baxag. 1995-2020-ci illr arasnda
Azorbaycanda biitiin xaStolonon ohalinin say1 ilo 1995-2020-ci illor arasmda adam-
basma diison UDM-in hocmi arasmdaki olagonin ekonometrik giymotlondirilmosine
baxilir:
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LOG(UDM) = C(1) + C(2)*BXS(=5) + C(3)* @TREND @)

Burada UDM - Unumi Daxili Mohsulu, BXS - biitiin Xostolononlorin Saymi gdstorir.
(4) reqgressiya tonliyinin ekonometrik giymotlondirilmosinin  naticalori asagidaki  kimi

olmusdur:

LOG(UDM) = 9.1237 - 7.309e-07*BXS(-5) + 0.098294*@TREND + [AR(8)=

-0.883745379357,UNCOND] )
Prob. 0.0000 0.0117 0.0000
R2=0.980223

(5) reqressiya modelinin statistik xarakteristikalar1 codval 2-do gostarilmisdir.

Cadval 3. (5) modelinin asas statistik xarakteristikalar
Dependent Variable: LOG(UDM)
Method: ARMA Maximum Likelihood (OPG -BHHH)
Sample: 1998 2019
Included observations: 22

Variable Coefficient Std. Error  t-Statistic Prob.
C 9.123751  0.333797 27.33321 0.0000
BXS(-5) -7.31E-07 2.59E-07 -2.825389  0.0117
@TREND 0.098294  0.004975 19.75604 0.0000
AR(8) -0.883745 0.087658 -10.08170  0.0000
SIGMASQ 0.007649  0.004604 1.661438 0.1150
R-squared 0.981454 Mean dependent var 9.776021

Adjusted R-squared  0.977090 S.D. dependent var 0.657295
S.E. of regression 0.099489 Akaike info criterion  -1.028563
Sum squared resid 0.168267 Schwarz criterion -0.780599

Log likelihood 16.31420  Hannan-Quinn criter.  -0.970151

F-statistic 224.9049 Durbin-Watson stat 0.611297

Prob(F-statistic) 0.000000

Inverted AR Roots .91+.38i .91-.38i .38+.91i .38-.91i
-.38-.91i  -.38+.91i -91-.38i  -.91+.38i
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Qrafik 2. (4) modelina asasan adambasina diison UDM-in hacminin giymatlarinin faktiki
(Actual), modeldon tapilmus (Fitted) giymotlori Vo onlarin arasindaki fargin (Residual)
dinamikasi

Qeyd edok ki, mogalds modelin adekvathgm sortlondiron Qauss-Markov  sartlori,
homginin  stasionarliq yoxlandmusdir vo testlbr modelin adekvat oldugunu gostor-
misdir.

Modelin noticasine gora biitlin xastalononlorin saymm 1 nofor artmasi 5 ildon sonraki
UDM-i 0,00007% azaldir. Zaman ononosi ilo (elmi-texniki toraqgi, yeni texnologi-
yalarm totbigi, innovasiyalar) hor i UDM-in hocmi 9,8% artma potensialna malikdir.
Bu tempin fakt olaraq asag vo ya yuxart olmast UDM-in hocmino monfi vo miisbot
tosir edon amillorlo baghdr.

Yuxarda qurdugumuz modellorin  reqressiya tonliklorinin - parametrlori  vo  statistik
xarakteristikalar1 codvollorin miivafiq molumatlar1 osasinda Eviews10 (Econometrik
Views) Totbigi Program Paketindo On kigik kvadratlar tisulu (OLS) ilo tapinus vo
modelin adekvathg yoxlanilmugdir. Modelin osas statistik xarakteristikalar1t da uygun
olarag codvollords verilmisdir.

Natica

Todqiqat isindo Olko lizro adambasma diison timumi daxili mohsulun hocmi il biitiin
xastaliklor sobabindon 6lon ohalinin  saymm asiilq modeli qurulmusdur. Modelin
naticasine gora biitiin xastaliklor sabobindon Slonkerin saymm 1 nofor artmast 5 ildon
sonrakt UDM-i 0,003% azaldr. Bununla yanasi, 6lko iizro adambasma diison {imumi
daxili mohsulun hocmi il biitin xoStolonon ohalinin sayr arasmda asiliigm modeli
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qurulmusdur. Modelin noticosine goro biitiin  xastolonon ohalinin  saymn 1 nofor
artmast 5 ildon sonraki UDM-i 0,00007% azaldr. Goriindiiyti Kimi, Xastoliklordan
lonlorin sayt UDM-in hocmino Xastolononkorin saymdan daha giiclii tosir etmis olur.
Zaman ononasi il (elmi-texniki toraqqi, yeni texnologiyalarm totbigi, innovasiyalar)
hor il UDM-in hocmi 9,8% artma potensialina malikdir.
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