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Xiulasa. Maqaleda Azarbaycan Respublikasinda yasayis binalarinin tikintisi
sektorunun gdostericilerine tasir gdsteran amillar arasinda asiliigin kemiyyatca
giymatlandiriimasi masalalari arasdirilir. Tadgigatin maqgsadi shalinin galirlarinin,
asas kapitala goyulan investisiyalarin va 6lkaeda nikahlarin sayinin istifadaya veril-
mis yasayIs binalarina tesirinin ekonometrik modellarini hazirlamaqdir.

Magalada tikinti sektorunun iqtisadi xususiyyatleri tehlil edilir va bu sahenin
murekkab igtisadi-kibernetik sistem oldugu ganastina galinir.

Tadgigat G¢guin malumat bazasi kimi tikinti sektorunun gdstericilarinin zaman si-
ralari va nikahlarin statistikasindan istifade edilmisdir. Zaman sirali verilenlar ana-
lizinin asas xususiyysti ondan ibaratdir ki, giymatlandirma apariimamisdan avval
dayisenlerin har birinin stasionarligi yoxlaniimali ve alinan naticalara uygun tahlil
metodu secilmalidir. Dayisenlarin stasionarligini yoxlamagq tg¢lin vahid kok testle-
rinden biri olan genigloendirilmig Dikki-Fuller (Dickey-Fuller) testi hayata kegirilmis-
dir. Alinan naticaler tadgiqata calb olunmus zaman siralarinin birinci tertib ferglera
gora I(1) TC stasionarligini tasdiq edir. Eyni zamanda apariimis grafik tehlil trendin
movcud oldugunu da gostarir.

Regressiya tsahlili naticaesinde bu zaman siralari asasinda istismara verilmis
manzillerin reqressorlardan korrelyasiya asililigi dyranilmis ve ¢oxdayisenli reqres-
siya modeli qurulmusdur. Modellare “@TREND” va laq dayisanleri daxil edilmisdir.
Qurulmus modelin adekvathdini yoxlamaqg Ugun muxtalif testlerden istifade edil-
migdir. Ardicil korrelyasiya probleminin yoxlaniimasi tgun korrellogram, homoske-
dastiklik G¢gtin ARCH ve normal paylanma Ugin Jarque-Bera testlarindan istifada
edilmisdir.

Qurulmus model manzil vo amak bazarlarinin real sertlorini adekvat giymatlan-
dirmak va prognozlasdirmada istifade etmak Ugun alverislidir.

Acar sozlor: tikinti sektoru, ekonometrik modellasdirma, zaman siralari, stasio-
narliq, komputer program paketlari, avtokorrelyasiya
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Giris

Olkenin sosial-igtisadi veziyysti ve
inkisafl vektorunun komponentleri ico-
risinde emak bazari ve tikinti sektoru
ahalinin sosial durumuna bilavasits ts-
sir eden komponentler kimi digqgati calb
edir. Beloe ki, amak bazarinin vaziyyati
ahalinin minimal hayat seraitinin temin
edilmasinin xarakteristikasi kimi ¢ixis
edirsa, onlarin manzillarle temin edil-
masi galaecaya inamlarinin gostaricisina
cevrilir. Olks shalisinin manzillers olan
telabinin ddenilmasi saviyyasi ahali ar-
timina, cemiyyeatde sosial rifaha bilava-
site tasir edir. Umumilikds, tikinti sekto-
runun vaziyyati va bu sektorda intensiv
inkisaf trendinin moévcudlugu 6lkanin
igtisadi durumunun ve galacek inkisaf
perspektivlerinin, son naticede ise iqti-
sadi artimin sintez olunmus gostericisi
rolunu oynaya biler [6].

Olkamizda son illerde misahids olu-
nan davaml igtisadi artim, olke iqtisa-
diyyatinin inkisafina ve diger Olkelerda
bas veran siyasi, iqtisadi problemlarden
golen tasirlarin neytrallasdiriimasina
yoénaldilmis kompleks tadbirlerin hayata
kegirilmasi tikinti sektorunun inkisafina
olverigli sorait yaratmisdir. Naticada
Olkeda vacib infrastruktur layihalerin
reallasdiriimasina baslanilmig, sosial
manzillerin ingasina start verilmis ve
bu sektorda geyri-dovlet misssisele-
rinin xUsusi ¢akisi artmisdir. Bela ki,
son ddvrlerde Olkemizde tikinti-insaat
iglerinin 90%-o yaxin bir hissesini 6zal
muassiselar hayata kegirirlor.

Tikinti-insaat sektorunda musahide
edilan dinamik inkisaf bu sektorla birba-
sa bagh olan emak bazarinda da maliy-
ya bohraninin emale getirdiyi gerginliyi
azaltmaga, macmu amak taklifi ile tale-
bi arasinda yaranmis disproporsiyani
gisman de olsa aradan galdirmaga im-

kan yaratmisdir. Bele ki, bu sektorda
ham Bakida, ham da regional saviyye-
de shamiyyatli sayda yeni is yerlari acll-
misdir [8].

Hazirda Azerbaycan hokumati insa-
at sektorunun canlanmasi va shalinin
manzil teminatini artirmaq magsadile
yeni stimullasdirici addimlar atmaqgda-
dir. Olkanin tikinti sektorunun dinamik in-
kisafini qoruyub saxlamaq ugun bir sira
layihaler hayata kegirilir. Buna Menzil
insaat Dévlst Agentliyinin “Sosial evler’
layihasini misal gostera bilarik. Layiha
gorgivasinda xususi ayrilmis erazilerda
soharcik yaradilacaq. Bu seharciklerda
xususi layihaler Uzra hindirmertabali
yasayis binalarinin, maktaeb, usaq bag-
casl vo muxtalif infrastrukturlarin yara-
dilmasi nazerda tutulur. Bu manziller
adindan goérindiyU kimi maddi imkan-
larl az olan ailsler tGgun nazerde tutu-
lacaq. Vetendaslara glzestli sertler ile
uzunmuddatli kreditler verilacok.

Uygun giymata manzil teminati la-
yihalaeri hayata kegirilorak ahalinin so-
sial durumunun tenzimlanmasini va
oan asasl| dasinmaz amlak bazarindaki
sabitliyi tamin edacak. Bununla yanasi,
tikinti sektoruna yerli va xarici investisi-
yalarin calb olunmasina serait yaradila-
caq [8].

Bu tip layihalerin dlkenin regionlarin-
da da hayata kecirilmasi nazarda tutu-
lur. ©sas magsad ahalinin six yerlagdi-
yi vo telebatin ylksak oldugu yerlarda
azteminatl ailelarin manzil ile temin
olunmasidir.

Tikinti sektoru 6lkamizin suratle inki-
saf edon sahalerinden biridir. Asagida-
ki grafikde 2001-2023-cu illarde tikinti
sahasinde yaranmig olave dayar, cari
giymatlerle (min manatla) aks olunmus-
dur:
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Qrafik 1.
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Manba: Azarbaycan Respublikasinin Dovlet Statistika Komitesi

Qrafikden gérunduyud kimi, 2000-2014-cl illards tikinti-insaat sektorunda yara-
nan alavae dayarin miqdar kifayst gader ylksak artim tempinde olmusdur. Lakin
son iller arzinde muayyen dalgalanmalar misahida edilir.

Tikinti sektoruna murakkab qarsiligh slagalera malik kibernetik sistem kimi ya-
nassaq, bu sektorun faaliyyatinin naticalarina bilavasite tasir eden faktorlari muay-
yan edarak, bu faktorlari aks etdiran deayisenlar arasindaki slagelarin kemiyyatce
giymatlendiriimasi ve ekonometrik tadqiqi massalasini qoymagq olar.

Zaman siralarinin stasionarliginin yoxlaniimasi

Olkenin tikinti sektoru tizre ekonometrik tedgigatlar cedvel 1-de oks olunmus
statistik malumatlar bazasinda bir ne¢ca mearhalada apariimisdir [6; 12; 23]:

Cadval 1. Tikinti sektorunun statistikasi

Yasayis Ohalinin Biitiin maliyya Nigahlarin

evlarinin galirlari manbalari sayi (nafar)

istifadaya (mIn. manatla) Hesabina MRS

verilmasi iNC asas kapitala

timumi saha vestisiyalar
(min kv. m) (mIn. manatla)
CRB INVEST

2000 487 4047.3 967.8 39611
2001 560 4301.6 1170.8 41861
2002 803 5018.6 2107.0 41661
2003 1339 5738.1 3783.4 56091
2004 1359 6595.1 4922.8 62177
2005 1593 8063.6 5769.9 71643
2006 1583 10198.5 6234.5 79443
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2007 1616 14558.2 7471.2 81758
2008 1845 20735.4 9994 4 79964
2009 1501 22601.1 7725.0 78072
2010 2049 25607.0 9905.7 79172
2011 2033 30524.6 12799.0 88145
2012 2147 34769.5 15402.3 79065
2013 2403 37562.0 17850.8 86852
2014 2197 39472.2 17618.6 84912
2015 1932 41744.8 15957.0 68773
2016 2121 45395.1 15772.8 66771
2017 2017 49187.9 17430.3 62923
2018 2250 53103.7 17244.9 62484
2019 9469 56769.0 18539.5 63869
2020 5224 55726.1 17226.1 35348
2021 2077 57206.8 16815.4 56314
2022 2816 69163 17878.2 61939

Manba: Azarbaycan Respublikasinin Dovlet Statistika Komitasi [23]

Ekonometrik tadqigatlar nazariyye-
sina gbre, zaman siralarinin stasionar-
I§ginin yoxlaniimasi masalasi bu tahlilin
muahdm merhalesidir. Prognozlasdirma-
da zaman siralarindan istifadenin asas-
landi§i esas forziyye ondan ibaratdir ki,
tedqiq olunan sistemin reaksiyasina te-
sir eden amiller kegmisda va indiki dov-
rde mueyyen sakilde haraket etmis voa
gelacekde oxsar sekilde harokat ede-
coyi goOzlenilir. Buna gbre de, zaman
siralarinin tahlilinin esas magsadi siste-
min galacek davranisini prognozlasdir-
magq ve rasional idarasetma qgerarlarini
hazirlamaqg Ugun bu tesir edan amille-
ri giymatlondirmak ve tecrid etmaokdir.
Zaman siralarinin stasionarligi grafik
analiz, korrelogram testlari ve vahid kdk
testlori ile yoxlanilir.

Malum oldugu kimi, igtisadi goste-
ricilerin zaman siralari 6z xarakterina
gOra determinik zaman trendinin mdv-
cudluguna goére artiq geyri-stasionardir
[9; 14; 17].

Tikinti sektoru UGzra asililiglarin ke-
miyyatce qiymatlandiriimasi ile bagl
apardigimiz ekonometrik tadgiqatlarin
ilk merhalesinde dlke Uzre istifadeys
verilmis yasayis evlerinin imumi sahasi

ile ahali gelirlari, batin maliyya maen-
baleri hesabina esas kapitala inves-
tisiyalarin hacmi, 6lke Uzra nikahlarin
sayl arasindaki kamiyyat asililiglarini
giymatlendirmak G¢ln ekonometrik toh-
lil apariimisdir. Bu marhalenin magsadi
Olke Uzra istifadaya verilmig yagayis ev-
lorinin Umumi sahasini izah olunan de-
yisen (CRB) hesab edarak bu gosteri-
ciyo 6lka Uzra ohali galirlari (INC), asas
kapitala investisiyalar (INVEST) va ni-
kahlarin say1 (MRS) kimi reqgressorlarin
(izahedici dayisanlarin) tasirinin alaga
tonliyini qurmaqdir.

Asagidaki sokillerde cadval 1-de
teqdim olunan zaman siralarinin grafik-
lori oks olunmusdur [9; 10].
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Qrafik olaraq teqdim olunan zaman siralarinin tahlili gdstarir ki, onlarin hamisi
muayyan zaman meyling, yani determinik trends malikdirler ve buna géra da qey-
ri-stasionar zaman siralaridir.

Nozarden kecirilan zaman siralarinin stasionarligini yoxlamaq dgin biz Dik-
ki-Fuller testindan istifads etdik [10; 13; 21]. Asagidaki caedvallerds asili dayisen
CRB va INC, INVEST, MRS reqgressorlarinin zaman siralari G¢tin Dikki-Fuller testi
statistikasi gosterilir.

Cadval 2. (CRB) asili faktor gostaricisi liclin test statistikasi

Null Hypothesis: D(CRB) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -9.557774 0.0000
Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551
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Cadval 3. (INC) regressoru liciin test statistikasi

Null Hypothesis: D(INC) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.898478 0.0012
Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551
Cadval 4. (INVEST) regressoru liciin test statistikasi
Null Hypothesis: D(INVEST) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.942196 0.0002
Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551
Cadval 5. (MRS) regressoru liciin test statistikasi
Null Hypothesis: D(MRS) has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=4)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.670238 0.0171
Test critical values: 1% level -3.959148
5% level -3.081002
10% level -2.681330

2, 3, 4 vo 5-ci statistik cadvallerin tahlili gdstarir ki, butliin dérd zaman sirasi Gglin
Prob* =0,0. Natice etibarile cadval 1-daki bltlin zaman siralari tGgin 1% shamiy-
yatlilik deracasinda sifir hipotezini redd edirik. Butlin zaman siralarinin 1-ci tertib
forqi (I(1)) stasionardir, yani birinci deracali integrasiya olunub va tikinti sektorunda
asilihiglarin ekonometrik modellasdirilmasi Gg¢ln uygundur [2; 10; 12].

Tikinti sektorunda asililiglarin kamiyyat giymatlendiriimesi Uzre ekonometrik
tedgiqatin birinci marhalasinde biz dlka Uzrs istifadaye verilmis yasayis evlarinin
Umumi sahasi ile shalinin gaelirleri, bltlin maliyya manbalarindan asas kapitala
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investisiyalar ve nikahlarin sayi arasinda kamiyyat asilihiglarini giymatlendirmek
Ugln ekonometrik tahlil apardiq. Verilmis tehlile nikahlarin sayinin daxil edilmasi
daha ¢ox sosial bir problemdir. Azarbaycanin milli ananasi aile baglarinin méh-
kemliyi, cavan ailelara dastek ve an asasi manzil ile temin etmak kimi masalalar
on plandadir. Bu sebabdan tikinti sektorunda yeni yasayis binalarinin tikilmasi,
manzillerin satisi cavan ailalarin saxsi manzil ile temin edilmasi probleminin hallina
dastak verir [2; 8; 21].

Tikinti sektoru ug¢lin goxdayigsanli reqressiya tahlili

Bu merhalenin maqgsadi dlkads istifadeya verilmis yasayis binalarinin Gmumi
sahasine (asili deyisen- CRB) shalinin galirleri (izahedici deyisen- INC), asas ka-
pitala investisiyalar (izahedici deyisen- INVEST) ve nikahlarin sayi (izahedici de-
yisen- MRS) kimi regressorlarin tasirini géstaren tenliklar qurmaqdir.

Masalanin Eviews programi bazasinda hallinin naticaleri agsagidaki kimi olmus-
dur:

Cadval 6. Coxdayisanli reqressiya modelinin qurulmasi

Dependent Variable: D(CRB)

Method: Least Squares

Date: 05/09/24 Time: 21:13

Sample (adjusted): 2001 2022

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C -609.1150 636.1869 -0.957447 0.3510
D(INC) 0.149259 0.173357 0.860991 0.4006
D(INVEST) 0.334170 0.343990 0.971452 0.3442
D(MRS) 0.016100 0.044778 0.359548 0.7234
R-squared 0.159983 Mean dependent var 105.8636
Adjusted R-squared 0.019980 S.D. dependent var 1970.116
S.E. of regression 1950.336 Akaike info criterion 18.15236
Sum squared resid 68468584 Schwarz criterion 18.35073
Log likelihood -195.6759 Hannan-Quinn criter. 18.19909
F-statistic 1.142710 Durbin-Watson stat 2.100185
Prob(F-statistic) 0.358657

Bu statistikaya asasan asagidaki regressiya tonliyi alinmisdir:

d(CRB)=-609,12+0,15d(INC)+0,33d(INVEST)+0,02d(MRS) (1)

PHMN (035 HMN0,40)HMN(0,34)HNE(0,72)

Alinmis ekonometrik modela gore diger dayisanler sabit qalarsa, ahalinin ge-
lirlorinin bir milyon manat artmasi istifadeye verilon manzillorin Gmumi sahasinin
0,15 min kv. metr, asas kapitala investisiyalarin hacminin bir milyon manat artmasi
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manzillerin sahasinin 0,09 min kv. metr, nikahlarin sayinin bir vahid artmasi iss
manzillerin sahasinin 0,02 min kv. metr artmasina gatirib ¢cixarir. Qeyd edak ki, (1)
reqgressiya modelinin keyfiyyati ¢cox ylksak olmadigi G¢lin bu igtisadi interpretasi-
yani ilkin garar kimi gabul edirik [1; 21].

(1) modelinin amsallarinin P ehtimallarinin giymatlarinin a etibarhliq seviyyasi
ile migayisesi gostarir ki, bltlin amsallar statistik ehemiyyetsizdir. Demali, model
dizgln spesifikasiya olunmamisdir. Modelin keyfiyyatini yuksaltmak Ucgln gey-
ri-xatti reqressiya funksiyalari ticlin xattilosme proseduru yerine yetirilir. ilk ndvbe-
da zaman siralari loqorifmlanir ve asagidaki model tertib edilir [20].

Ln(Y" )=B_0+p_1 Ln(X_i1 )+B_2 Ln(X_i2 )+---+B_m Ln(X_im)+¢_(i) (2)

(2) modeli tertib edildikden sonra yenilonmis Ln(Y"), Ln(X_i1 ),Ln(X_i2 ),..,Ln(X_im)
dayisanlerinin amsallari muayyen edilir. Xattilosmis regressiyanin amsallari els segilir
ki, onlar i¢un asagidaki sertler ddensin: [11; 15].

S =%(Lny; — Ln}”lxi)z = Y(Lny; — Lna — b, Lnx;; — b,Lnx;, — -+ by, Lnx;p,)? = min (3)

Cadwad T. rifm modeinmn Imasin

Dependent Variable: LDG{CHRB)
Melhod: | east Soquares

Date: 0824 Tme:- 21-11
Sampie: 2000 2022

Induded ohservations: 23

Variable Coeffident 4l Ermor LStatistic Prob

c O_MIE3R00 3_fmu468 2481164 0i2%
LOG{NC) 1. 245843 0261661 0930544 0.23502
LOGIENVEST) 0944739 032 3045043 IELLT)
LOGMRS) . 705032 0364542 -193349 D682
R-squarnd 0761614 Mean dependent var T4
Adjusied R-squared 0723574 5.0. dependent var 0616145
S.E. of regression 0323711 Akake infD crilesion 0738841
S suared resid 1950091 Schwarz criterion 0936319
Log Eeedinod -4 ADBETE Hanran-Cunn criter. 0 ra8hE
F-statislic 20234.X) Dawrbin-Watson stat 1.7976M
Proby{F-stalsic) 0.0

Bu statistikaya asasan asagidaki regressiya tonliyi alinmisdir:

log(CRB)=9,20-0,25log(INC)+0,940g(INVEST)-0,71log(MRS) (4)
PH N (0,02) HH(0,36) @ N (0,01) H M (0,07)

(4) regressiya tenliyinin smsallarinin ehtimallarinin P giymatleri gosterir ki, INC
va INVEST izahedicilerinin amsallari 5% shamiyyatlilik saviyyssi (iglin statistik
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ahamiyyatlidirlar [1; 15].

Bu tenliye asaslanan igtisadi serha gors, digar dayisanler sabit qalarsa, ahalinin
investisiya qoyulusunun bir faiz artmasi naticasinda istifade t¢lin nazarde tutulan
yasayIs binalarinin Umumi sahasi orta hesabla 0,94% artir. Vahid bagina galirlarin
va nikahlarin sayinin artmasi istifade Ugin nazards tutulmus yasayis binalarinin
Umumi sahasinin azalmasina sebab olur. ®msallarin isaralerinin nazeri forziy-
yalora uygunlugunu tahlil edek: INVEST emsalinin miisbat dayari igtisadi anlayis-
lara uygundur, bunu INC ve MRS isaralari haqqginda ise sdylomak mimkin deyil.

Cox vaxt regressiya modellerinde izahedici dayigenlar kimi tekca kamiyyat de-
yil, heam da keyfiyyot dayiganlarindan istifade etmak lazimdir. Tipik olaraq, model-
lorda keyfiyyat amilinin tesiri keyfiyyat amilinin iki oks vaziyyatini aks etdiran fiktiv
(dummy variable trap) deyisen saklinds ifade edilir. Saxta dayisenlar oldugda oriji-
nal xatti reqressiya modeli asagidaki kimi yazilir: [4; 20]

y=Bo+ﬁ1X1+"'+Bmxv+a1D1+"'+aka+€ (5)

(4) regressiya modelins fiktiv dayiseni daxil etsek, Eviews asasinda asagidaki
statistikani aling:

Cadval 8. Fiktiv dayisanli model

Dependent Variable: LOG(CRB)
Method: Least Squares

Date: 05/09/24 Time: 22:34
Sample: 2000 2022

Included observations: 23

Variable Coefficient Std. Error t-Statistic Prob.

C 2.410377 1.524401 1.581196 0.1323
LOG(INC) -0.171403 0.081545 -2.101933 0.0508
LOG(INVEST) 0.650666 0.104491 6.227013 0.0000
LOG(MRS) 0.073170 0.156339 0.468026 0.6457
D1 1.417578 0.102401 13.84336 0.0000
D2 0.910737 0.146983 6.196187 0.0000
R-squared 0.981582 Mean dependent var 7.514222
Adjusted R-squared 0.976165 S.D. dependent var 0.616145
S.E. of regression 0.095125 Akaike info criterion -1.647796
Sum squared resid 0.153828 Schwarz criterion -1.351580
Log likelihood 24.94966 Hannan-Quinn criter. -1.573299
F-statistic 181.1996 Durbin-Watson stat 1.508263
Prob(F-statistic) 0.000000

Statistik tohlil naticesinde alinan coxdayisanli regressiya:

log(CRB) = 2,41 — 0,17Log(INC) + 0,65 log(INVEST) + 0,07 1og(MRS) + 1,42D1.2019)
+0,91D2:20200  (6)

P (0,13) (0,05) (0,00) (0,64) (0,00) (0,00)

Olde edilmis ekonometrik modele asasan shalinin galirlerindaki dayisikliklar is-
tifadeya verilmis manzillarin Umumi sahasina tesir géstarmir. Yani galirdeki de-
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yisikliklar manzil sahasindaki dayisikliklera azaldici tesir gbsterir. Daha dogrusu,
diger dayisenler sabit qalarsa, galirin bir faiz artmasi istifads ti¢lin nazerds tutulan
manzillarin Umumi sahasinin ortalama olaraq 0,17% azalmasina sabab olur [1; 3].
Digar regressorlarin artimi manzillerin sahasina musbat tasir gosterir. Reqressiya
tonliyina gore, diger deyisenlar sabit qalarsa asas kapitala investisiyanin bir faiz
artmasi manzillerin sahasinin ortalama olaraq 0,65% artmasina sabab olur, nikah-
larin sayinin bir faiz artmasi ise manzillarin sahasinin 0,07% artmasina sabab olur.
Qeyd edak ki, regressiya modelinin (6) keyfiyyati yaxsi olmadigi Gg¢in bu igtisadi
sorhi asas qgarar kimi gabul etmirik. Etibarliliq saviyyasi a=0,05 olan (6) modelinda
amsal ehtimallarinin P giymatlerinin maqayisasi gostarir ki, INVEST deayigeninin
amsali statistik shamiyyatlidir. Saxta deyisenler licin amsallar statistik shamiyyet-
li oldugundan, onlarin daxil edilmasinin magsadauygun oldugunu soyleya bilarik.
Lakin INC dayisaninin manfi emsali igtisadi anlayislara uygun galmir [6; 7].

Qurulmus modelin keyfiyyatinin yliksaldilmasi ve adekvathginin tahlili

Zaman siralarinda ¢ox vaxti dayisenlarin artan ve ya azalan trend Uzre stabilliyi
musahida olunur. Bu sababdan ekonometrik tahlil zamani TREND faktoru nazers
alinmalidir. Zamandan asililiq problemini hall etmak gtn (6) coxdayisanli reqres-
siya modelina “@TREND” sarbast dayisanini daxil edak [1; 13; 17].

Dependent Variable: LOG(CRB)
Method: Least Squares

Date: 05/09/24 Time: 23:02
Sample: 2000 2022

Included observations: 23

Variable Coefficient Std. Error t-Statistic Prob.

C 0.715890 1.547516 0.462606 0.6499
LOG(INC) 0.389181 0.119328 3.261434 0.0049
LOG(INVEST) 0.504441 0.112865 4.469426 0.0004
LOG(MRS) 0.498249 0.231382 2.153364 0.0469

D1 1.400580 0.091762 15.26323 0.0000

D2 1.086787 0.151902 7.154523 0.0000
@TREND 0.043641 0.018941 2.304032 0.0350
R-squared 0.986170 Mean dependent var 7.514222
Adjusted R-squared 0.980984 S.D. dependent var 0.616145
S.E. of regression 0.084965 Akaike info criterion -1.847360
Sum squared resid 0.115505 Schwarz criterion -1.501775
Log likelihood 28.24464 Hannan-Quinn criter. -1.760446
F-statistic 190.1545 Durbin-Watson stat 1.994905
Prob(F-statistic) 0.000000

Gorduyumuz kimi, models daxil edilon “@TREND” dayisaninin amsali 5% she-
miyyaetlilik seviyyesinda statistik olarag shamiyatlidir. Demali, zamandan asililiq
problemi kifayat gadar ylksakdir vo modele “@TREND” deyisaninin daxil edilmasi
maqgsadauygundur.

Bir ¢ox iqtisadi gostaricilari tehlil edarkan, xtisusen de makroigtisadiyyatda za-
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man siralarindan istifade olunur. Zaman siralari ile ekonometrik tehlilde asililigin
tedqiqi cox vaxt dayisenlarin cari deyarlarindan deyil, heam de zamanin bazi avvalki
deyerlerinden istifads edilir. Oz névbasinde, tesiri geriloma ile xarakterize olunan
dayisanlera gecikmis dayisanler - laq dayisanleri deyilir.

Paylanmis gecikmali model —lag dayiseni yalniz serbast dayigenlar seklinds
olan modellardir [9; 11; 14].

Ve = a+ Boxe + PiXe—q + o+ Brxer & (7)

Biz (6) modelinin keyfiyystinin artirmaq magsadils INVEST izahedicisinin tikinti
sektoruna gisamuddatli (short-term) tasirini eks etdiran laq dayisenini daxil edak.
Qisamuddatli tasir dedikds, sarbast dayisenin giymatinde dayismanin asili dayise-
nin bir dovr sonraki giymatina tasiri basa dusuldr. [1; 4; 7].

Dependent Variable: LOG(CRB)

Method: Least Squares

Date: 05/11/24 Time: 21:26

Sample (adjusted): 2001 2022

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C -1.781289 1.476520 -1.206410 0.2477
LOG(INC) 0.337651 0.102263 3.301806 0.0052
LOG(INVEST) 0.665401 0.117005 5.686953 0.0001
LOG(MRS) 0.814993 0.211463 3.854067 0.0018
LOG(INVEST(-1)) 0.356952 0.113180 3.153839 0.0070

D1 1.384511 0.074355 18.62030 0.0000
D2 1.278575 0.136491 9.367440 0.0000
@TREND 0.061790 0.016447 3.756981 0.0021
R-squared 0.989880 Mean dependent var 7.574493
Adjusted R-squared 0.984820 S.D. dependent var 0.556942
S.E. of regression 0.068620 Akaike info criterion -2.245174
Sum squared resid 0.065922 Schwarz criterion -1.848431
Log likelihood 32.69691 Hannan-Quinn criter. -2.151713
F-statistic 195.6233 Durbin-Watson stat 2.235919
Prob(F-statistic) 0.000000

Statistik tahlil naticesinde alinan coxdayisanli reqgressiya:

log(CRB) = —1,78 + 0,34Log(INC) + 0,66 log(INVEST) + 0,81 log(MRS)
+ 0,3610g(INVESTt_1) + 1,38D(1:2019) + 1,29D(2:2020) + 0,06@TREND (8)

(8) modelinin butin amsallari 5% shamiyyatlilik seviyyasinde ahamiyyatlidir.
Fiktiv dayisenlari ve TREND dayisanlarinin emsallari statistik olaraq shamiyyatli-
dirler [9; 4; 21].

(8) tonliys asaslanan igtisadi serha gora, diger dayisenlar sabit qalarsa ahalinin
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gslirlerinin bir faiz artmasi naticasinda istifade Ug¢lin nazarde tutulan yasayis bina-
larinin mumi sahasi orta hesabla 0,34%, investisiya qoyulusunun bir faiz artmasi
naticasindae istifade U¢glin nazarde tutulan yasayis binalarinin Gmumi sahasi orta he-
sabla 0,66%, nikahlarin sayinin bir faiz artmasi naticesinds istifads lU¢lin nezards
tutulan yasayis binalarinin imumi sahasi orta hesabla 0,81% artir. Diger dayisenlar
sabit galarsa bir avvalki dovrds investisiyanin bir faiz artisi naticasindas istifade tgln
nazerde tutulan yasayis binalarinin imumi sahasi orta hesabla 0,36% artacag.

(8) regressiya modelinin amsallarinin shemiyyatli olmasi, determinasiya am-
salinin ve F-statistikanin ylksak olmasi modelin adekvatliq xtsusiyyetinin yliksak
olmasi demek deyil. Bu sebabden model lglin “On Kigik Kvadratlar Usulu’nun
forziyyelarinin 6danib-6denmadiyine nazar salaq.

Ardicil korrelyasiya problemi kanarlasmalar arasinda korrelyasiya asihliginin
olmasidir.

kor(e;; €;) = 0 avtokorrelyasiya mévcud deyil
kor(e;; €;) # 0 avtokorrelyasiya mévcuddur

Modellerin gdstericileri loqarifmlandiyindan avtokorrelyasiyanin olub-olmamasi-
ni muayyan etmak Ugln avtokorrelyasiya funksiyasindan (qgaliglarin korrelyasiya-
sindan) da istifade etmak olar. Bu halda ssas ¢atinlik testds istifade olunan laglarin
sayinin midayyan edilmasi ila bagli olur. Belo ki, eger laglarin sayl az olarsa, onda
test boyuk laglarda olan avtokorrelyasiyani askar etmaya biler. Biz laga avtokorrel-
yasiya amsalinin tertibi kimi, yani amsalin hesablandigi dovrlerin sayi kimi yanasi-
riq. Masalan, agar laq vahida barabardirse, onda qovsu galiglar arasindaki asililigi
Olcan 1-ci tertib avtokorrelyasiya emsali hesablanacaqdir.

Sakil 1. Qaliglarin korrelogrami
Correlogram of Residuals

Date: 05M1/24 Time: 21:56
Sample: 2001 2022
Included observations: 22

Autocorrelation Fartial Carrelation AC PAC ©Q-Stat  Prob
I O [ I O I 1 -0.201 -0.201 1.0207 0312
I O [ I O I 2 -0.1583 -0.202 1.6397 0441
IO [ I O I 3 -0.119 -0.214 20323 0566
I [ (N I 4 0029 -0.099 20564 0725
(. [ I I 5 -0.201 -0.325 33122 0.652
I ] | I 1 | 6 0.266 0094 56523 0463
I 0| I 1 1 ¥ 0084 0079 58988 0552
I O [ I O I 8 -0.179 -0157 71114 0525
IO [ I O I 89 -0125 0147 7T.7466 0560
I ] | I I 10 0208 0092 96514 0472
I O [ I I 11 -0.313 -0.350 14364 0214
I [ I O I 12 0002 -0.259 14364 0273

295



SOSIAL TODQIQATLAR / Cild 4 Ne 1 « 2024

Qaliglarin yuxarida aks olunmus korellogrami géstarir ki, laglardan har birinin giyma-
ti etibarlilig hududlarinin daxilindadir. Demali, dogrudan da, modellards istanilen tartibli
avtokorelyasiya mdvcud deyil [13; 17].

Homoskedastiklik farziyyesi kenarlagsmalarin dispersiyalarinin sabitliyi demakdir.
Oks halda modelds heteroskedastiklik problemi mévcuddur [7; 9].

D(e;)=D(gj)=0” (9)

Qaliglann heteroskedastiklik probleminin yoxlanmasi Gigiin ARCH testindan istifada
edok. Belo ki, zaman siralarina xas olan heteroskedastikliyin yoxlamaqg baximindan
ARCH testinin istifadssi daha magsadauygundur.

Heteroskedasticity Test: ARCH

F-statistic 1.033525 Prob. F(1,19) 0.3221
Obs*R-squared 1.083385 Prob. Chi-Square(1) 0.2979

Statistik naticays gdrs Fsta =0,3221 ve ya 32,21%-dir. Demali, (8) regressiya mode-
linda galiglarin heteroskedastiklik problemi yoxdur [3; 11].

Diger forziyyslerden biri da qaliglarin normal paylanmasidir. Xususile, kicikdlcull
ndmuna gruplarda giymatlandirma apararkan qaliglarin normal paylanmasi vacib sert-
lardan biridir.

Qaliglarin normal paylanib-paylanmamasini misyyen etmak d¢tin Jarque-Bera tes-
tini tatbig etdik. Alinan naticaye gdrs, birinci név xeta ehtimali 0,6202 va ya 62,025-dir.
Yani modelin qaliglari normal paylanmaya tabedir [1; 7; 22].

Sakil 2. Jarque-Bera testi

Series: Residusls
Sample 2001 2022
Crbservations 22

Mean -2 77e-15
Median -1.11e-18
EL Maximum 0. 096501
Minimum -0.088414
2 Std. Dew. 0.058028
Skewness 0.0897E58
- Kurtosis 1.994081
Jargue-Bera 0955487
0 Probability  0.820187

0100 QoFs 0080 00Es 0000 Qazs Q350 QTS Q100

(8) modelinin géstericilarinin tahlili gdsterir ki, modelin keyfiyyati kifayat gader yiksok-
dir. Model tikinti sektorunun prognozlasdinimasinda ugurla istifads oluna bilsr. Amma
bizim tahlilin esas maqgsadi sosial bir problem olan nikahlarin sayinin tikinti sektoruna,
manzil satigina olan tesirini dyranmakdir. Ekonometrik tahlil kemiyyat tehlili olaraq sta-
tistik baza asasinda aparilmis ve alinan natice kemiyyeatca deyil keyfiyyatca giymatlon-
dirilmisdir. Tadgigat bir daha subut edir ki, Azerbaycan milli enanalerina sadiq galan va
aile-nikah institutlarini hale de 6z énamli mévqgeyinde goruyub saxlayan dovistdir.
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Natico

Tikinti sektoru igtisadi-kibernetik sis-
temlere xas olan bitin xdsusiyyetlere
malikdir, yeni murekkab, dinamik ve
stoxastik sistemdir. Demali, igtisadiyyatin
bu sektoru gabul edilan idareetma garar-
larinin optimalligini temin edan riyazi mo-
dellogdirma obyektidir.

Tikinti sektorunun ekonometrik model-
lasdirma esasinda arasdirmalari goster-
misdir ki, yasayis evlerinin istifadaya veril-
masinin Umumi sahasina shalinin galirlari,
bitin maliyya manbaleri hesabina asas
kapitala investisiyalar ve nikahlarin sayi
kimi amiller tesir edir. ilk addim zaman
siralarinin stasionarliginin testlegdiriime-
sidir. Zaman siralarl stasionar dayigen,
trend-stasionar ve ya trends nazeran
stasionar ve qeyri-stasionar dayisen ola
bilerler. Bu tahlili apararken ager zaman
sirasi 6zU stasionardirsa 1(0), 6zU gey-
ri-stasionardirsa, birinci tertib forqi ise sta-
sionardirsa hamin dayisendir, ikinci tartib
forqi ise stasionardirsa, hemin dayisan
[(2)-dir. Bizim tedqiqata calb etdiyimiz za-
man siralari I(1), TC stasionardirlar.

Lakin zaman sirasi verilonlar ilo tohlil
aparildigi tglin lag dayiseni, zamandan
asililiq (trend) ve mdvsumilik (seasonality)
problemlarini de nazare almaliyiq. Tah-
lile celb olunmus zaman siralari 2021 va
2022-ci illeri ehate etdiyinden mdvsumilik
(seasonality) problemini nazere almaya
bilarik. Bu sebabdan modelin adekvatlgi-
ni artirmag magsadile trend va qisamud-
datli tesire malik INVEST izahedicisinin bir
dovr (igtisadi adabiyyatlarda qisamuddatli
dovr dedikde bir il basa disular) svvalki
tasirini aks etdiran lag dayisenini daxil et-
dik. Her iki dayisen ahamiyyatli oldugun-
dan dizgin gerar verdiyimiz ganastine
geldik [2; 6; 12].

Ekonometrik tahlillar gosterdi ki, tehlila
calb etdiyimiz izahedicilerin har biri yasa-
yi$ binalarinin tikintisi segmentinin yekun
naticesine kifayet gader shamiyyatli tasir

gOsterir. Ekonometrik tahlillar gdsterdi ki,
alinan reqgressiya tonliklori U¢un butin
Qauss-Markov teoreminin gertleri yerina
yetirilir. Natica etibarils, taklif olunan eko-
nometrik modeller tikinti sektorunda real
vaziyyati adekvat sokilde oks etdirir va
manzils talabatin prognozlasdiriimasinda
ugurla istifade oluna biler.

The Result

The construction sector has all the
characteristics of economic-cybernetic
systems, that is, complex, dynamic and
stochastic systems. Therefore, this sector
of the economy is the object of mathema-
tical modeling that ensures the optimality
of management decisions.

Studies of the construction sector
based on econometric modeling have
shown that factors such as the income
of the population, investments in fixed
capital from all financial sources, and the
number of marriages affect the total area
of residential houses. The first step is to
test the stationarity of the time series.
Time series can be stationary variable,
trend-stationary or trend-stationary and
non-stationary variable. In this analysis, if
the time series is itself stationary, it is 1(0),
if it is non-stationary, and if the first diffe-
rence of composition is stationary, then it
is that variable, and if the second differen-
ce of composition is stationary, then that
variable is 1(2). The time series | (1), TC
are stationary in our study.

However, since the analysis is carried
out with time series data, we should also
consider lag variable, time dependence
(trend) and seasonality (seasonality) prob-
lems. Since the time series involved in the
analysis covers the years 2021 and 2022,
we can ignore the problem of seasona-
lity. For this reason, in order to increase
the adequacy of the model, we included
a lag variable reflecting the impact of the
INVEST explanatory variable with a trend
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and short-term effect one period (a short-
term period is understood as a year in the
economic literature). Since both variables
are important, we came to the conclusion
that we made the right decision [2; 6; 12].

Econometric analyzes have shown that
each of the explanatory variables included
in the analysis has a significant impact on
the final result of the construction of resi-

dential buildings segment. Econometric
analyzes showed that all conditions of the
Gauss-Markov theorem are fulfilled for
the obtained regression equations. As a
result, the proposed econometric models
adequately reflect the real situation in the
construction sector and can be success-
fully used in housing demand forecasting.
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Gulnar Orujova, Ulkar Isfandiyarova,
Parvana Ismayilova
ECONOMETRIC ANALYSiS OF CONSTRUCTION SECTOR iN AZERBAIJAN

Abstract

This article examines the quantitative assessment of the relationships between key
indicators in the residential building construction sector in Azerbaijan. The aim of the
study was to build econometric models to analyze the impact of population income,
investments in fixed assets, and the number of marriages on residential construction.

The article analyzes the economic characteristics of the construction sector and
concludes that this sector functions as a complex economic-cybernetic system.
Time series data on construction sector indicators and marriage statistics were
used as the primary database for the research. A key aspect of time-series analy-
sis is testing the stationarity of each variable before making any estimations and
selecting the appropriate analysis method based on the results. The stationarity of
the variables was tested using the extended Dickey—Fuller test. The time series
studied were found to be I(1) and TC stationary after first-order differencing. A
graphical analysis also confirmed the presence of a trend.

The results of the regression analysis examined the correlation between the
number of commissioned apartments and the explanatory variables based on
these time series. A multivariate regression model was developed, including “@
TREND” and lag variables. Various tests were employed to assess the adequacy
of the model, including the correlogram, ARCH test (AutoRegressive Conditional
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Heteroscedasticity) for homoscedasticity, and the Jarque-Bera test for normal dist-
ribution, to check for serial correlation issues.

The established model is suitable for reflecting real conditions in the housing
and labor markets and can be used for forecasting purposes.

Key words: construction sector, econometric modeling, time series, stationa-
rity, computer software packages, autocorrelation

lMNonbHap OpyaxoBa, Ynkap UcchaHanaposa,
MapBaHa UcmanunoBa
3KOHOMETPUYECKUA AHATTN3 CTPOUTENBHOIO
CEKTOPA A3EPBAVIXAHA

Pesome

B ctratbe paccmarpualoTcs BONPOCHI KONMMYECTBEHHOW OLIEHKU 3aBMCUMOCTM
Mexay nokasaTensmu B CEKTOPe XMUIULLHOro cTpouTenbctea AsepbavigxaHcKomn
Pecnybnvkun. Lenblo uccnenoBaHus ABMSIETCSA MOCTPOEHUE 3KOHOMETPUYECKUX
Mogenewn, aHanu3npyLwwmx BAnsHMe AOXOA0B HaceneHus, MHBECTULUA B OCHOB-
HOW KanuTan n konuyectsa 6pakoB B CTpaHe Ha KONMYECTBO BBOAUMbIX B 9KCMy-
aTaumio XurbiX JOMOB.

Kpome Toro, B crtaTbe aHanuMaupylTcs 3KOHOMUYECKMe OCOBEHHOCTU CTpo-
WTENbHOW OTpacnu, Oenaetcs BbIBOA, YTO JaHHas cdepa npeacrtaBnsieT cobon
CMNOXHYI 3KOHOMUKO-KNOEPHETUYECKYIO CUCTEMY.

B kavectBe 6a3sbl AaHHbIX ANS MCCneaoBaHUMs UCMONb30BaNNCb BPEMEHHbIe
psiAabl NoKasaTtenen CTPOUTENBHOIO CekTopa 1 ctatucTnka 6pakos. OCHOBHOW Xa-
pPaKTePUCTUKOM aHann3a BpeMeHHbIX PAA0B ABMSETCS NpoBepKa CTalMOHapHOCTU
KaXgown M3 NepeMeHHbIX nepen npoBefeHUEM OLEHKW, a Takke Bbibop meToaa
aHanusa B 3aBMCMMOCTW OT MOJSTy4eHHbIX pe3ynstaTos. [1na npoBepku ctaunoHap-
HOCTW NepeMeHHbIX ObINT UCNOMNb30BaH pacmMpeHHbIn TecT Ouku-dynnepa, aBns-
OLLMIACH OAHMM M3 TECTOB €AMHUYHOIO KOPHS. B nccnegosaHmm ncnonb3oBanuch
BpeMeHHble psgbl (1) n TC, koTopble CTaunoHapHbl MO Pa3HOCTAM MepPBOro no-
psaka. padunyeckuin aHanusa Takke nokasblBaeT Hannune TeHAeHLMN.

B pesynbrarte perpeccroHHOro aHanmsa Ha OCHOBE 3TUX BPEMEHHbIX psgoB bbina
n3ydeHa KoppensumoHHasa 3aBUCMMOCTb MEXAY KONMYeCTBOM BBEAEHHbIX B AKCMIya-
TaumMio KBapTMP M perpeccopamu, a Takke NocTpoeHa MHOrOMepHas perpeccrMoHHas
Mogernb. Mogenu Bkntodanu nepemeHHyto «@TREND» n nepemeHHble 3agepKku.
[ns npoBepkun agekBaTHOCTM CO34aHHOW MOLENW UCMOSMb30BaNCh Pa3nnyHbIe TECTDI.
Koppenorpamma, ARCH-TecT (AutoRegressive Conditional Heteroscedasticity) ons ro-
MOCKeAaCTUYHOCTM U TecTbl Xapke-bepa anst HopmanbHOCTU pacnpeaeneHus Obinm
1cnonb30BaHbl A5 NPOBEPKM NPoBreMbl CEpUHON KOPPEensLMu.

CospgaHHas mofenb afekBaTHa pearnbHbIM YCIOBUAM PbIHKA XUNbs 1 Tpyaa
ncnonb3oBaHa 4515 NPOrHO3MpPOBaHWS.

KniouyeBble crnoBa: CTpOUTENbHbIN CEKTOP, SKOHOMETPUYECKOE MOAENMpoBa-
HUEe, BPEMEHHbIE pAabl, CTALMOHAPHOCTb, NAaKeTbl KOMMBLIOTEPHBIX NPOrpamMm, aB-
ToKOppenaums
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