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Sesavali 

Temis aqtualoba: sadisertacio naSromis aqtualobas ganapirobebs 

rigi mizezebi, kerZod: igi qveynis makroekonomikuri mdgomareobis 

mniSvnelovani maCvenebelia. investiciebi ara mxolod ZiriTadi kapitalis 

Seqmnisa da SenarCunebis saSualebas warmoadgens, aramed gvevlineba 

ekonomikis zrdisTvis aucilebel wyarod. amasTan, mas mniSvnelovani wili 

uWiravs erTobliv danaxarjebSi da amasTanave, igi aris erToblivi 

danaxarjebis yvelaze aramdgradi nawili.  

investiciebis ekonometrikuli kvlevis aqtualobaze miuTiTebs 

arsebuli modelebis mravalferovneba. mravali cnobili mecnieri sakuTari 

moRvaweobis periodSi qmnida gansxvavebul modelebs, romlebic Sesabamisad 

morgebuli iyo konkretuli qveynis ekonomikur viTarebaze. specialur 

literaturaSi amJamad cnobil Teoriul modelebs warmoadgens:  

  

  

  

  

  

TiToeuli modeli erTmaneTisgan ZiriTadad gansxvavdeba 

mkvlevarebis SexedulebebiT faqtorul cvladebTan dakavSirebiT. 

problemis kvlevis mdgomareoba: saqarTveloSi investiciebis Sesaxeb 

metad mwiri ekonometrikuli kvlevebi arsebobs, romlebic xasiaTdebian 

garkveuli naklovanebiT, kerZod: kvlevebi ar aris siRrmiseuli da 

kompleqsuri; ar aris gansazRvruli is faqtorebi, romlebic axasiaTeben 

saqarTvelos ekonomikas; ar arsebobs obieqturi investiciebis modeli, 

romelic maRali saimedoobiT aRwers qveynis ekonomikur viTarebs da ris 

mixedviTac SesaZlebeli iqneba samomavlo prognozis gakeTeba. amasTan, 

saqarTveloSi gamoqveynebul samecniero naSromebSi xSirad Sedegobrivi 

cvladis rolSi ganxilulia pirdapiri ucxouri investiciebi, romelic 

mTliani moculobis mcire nawils Seadgens. aRniSnuli naklovanebebis 

mizezi SesaZloa iyos empiriuli informaciis nakleboba, an mkvlevaris 
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mcdeloba – arsebuli investiciebis cnobili meTodis, romelic Seqmnili 

da aprobirebulia ucxouri qveynis ekonomikaze – morgeba sakuTari qveynis 

magaliTze. 

kvlevis miznebi da amocanebi: naSromis ZiriTad mizans warmoadgens 

saqarTvelos ekonomikisaTvis investiciebis modelireba. kerZod, 

mniSvnelovania investiciebze moqmedi faqtorebis Sesaxeb ekonomikuri 

Teoriebis postulireba da aRniSnuli Teoriebis koreqtulobis Semowmeba 

ekonometrikuli da statistikuri meTodebiT. 

naSromis miznebi SeiZleba warmovadginoT Semdegi saxiT: 

 investiciebis cnobili Teoriuli modelebis empiriuli realizacia 

saqarTvelos magaliTze; 

 saqarTvelos ekonomikis dasaxasiaTeblad investiciebis obieqturi 

modelis SemuSaveba; 

 investiciebis modelebiT samomavlo prognozis gakeTeba. 

aRniSnuli miznebis Sesasruleblad saWiroa Semdegi amocanebis 

gadawyveta: 1) investiciebis prognozirebis meTodologiis ganxilva; 2) 

cnobili Teoriuli modelebis ageba saqarTvelos magaliTze; 3) kvlevis 

Sedegebis Sedareba ucxo qveynis magaliTze Catarebul analogiur 

kvlevebTan; 4) saqarTvelos makroekonomikur maCveneblebs Soris kavSiris 

gamovlena; 5) investiciebis obieqturi modelis Seqmna da misi empiriuli 

Semowmeba; 6) adekvaturi saprognozo modelis SemuSaveba da samomavlo 

ekonomikuri mdgomareobis raodenobrivi Sefaseba. 

modelis empiriuli Semowmebis Sedegad miRebul saimedo Tu 

arasaimedo Sedegebs aqvs Sesabamisi ekonomikuri mizezi, rac kvlevis 

procesSia gamovlenili. naSromis amocanebi da am amocanebis 

ganxorcielebis gzebi dajgufebulia Semdegi saxiT:  

 

kvlevis amocanebi 
kvlevis ganxorcielebis gzebi da 

etapebi 

I. investiciebis cnobili 
Teoriuli modelebis 

1. investiciebis sabazo modelis 
ganxilva 
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mimoxilva 2. investiciebis sabazo modelis 
modifikaciebi 

3. investiciebis cnobili Teoriuli 
modelebis ganxilva 

II. ZiriTadi kapitalis da misi 
gansazRvris Teoriuli 
aspeqtebi 

1. ZiriTadi kapitali da misi kavSiri 
investiciebTan 

2. kapitalis cveTis normis aRricxvis 
gansxvavebuli meTodebis ganxilva 

3. saqarTvelos ZiriTadi kapitalis 
gansazRvris alternativebi da maTi 
ganxorcielebis praqtikuli 
SesaZleblobebi 

III. statistikuri 
prognozirebis meTodebis 
Teoriuli mimoxilva 

1. prognozirebis raodenobrivi 
meTodebis ganxilva da kvlevaSi maTi 
gamoyenebis SesaZleblobis dadgena 

2. prognozirebis xarisxobrivi 
meTodebis ganxilva da kvlevaSi maTi 
gamoyenebis SesaZleblobis dadgena 

IV. sxva qveyanaSi Catarebuli 
kvlevis meTodologiis 
gacnoba 

1. sxva qveynis magaliTze Catarebuli 
kvlevebis moZieba 

2. sxva qveynis magaliTze Catarebuli 
kvlevebis meTodologiis ganxilva 

V. saqarTvelos ekonomikuri 
maCveneblebis empiriuli 
monacemebis moZieba 

1. saqarTvelos ekonomikuri 
maCveneblebis empiriuli monacemebis 
moZieba 

2. saqarTvelos ekonomikuri 
maCveneblebis empiriuli monacemebis 
damuSaveba 

3. saqarTveloSi ar arsebuli 
ekonomikuri maCveneblebis gansazRvra 

VI. investiciebis cnobili 
Teoriuli modelebis 
vargisianobis empiriuli 
Semowmeba saqarTvelos 
ekonomikis magaliTze 

1. investiciebis aqseleratoris 
modelis empiriuli realizacia 
saqarTvelos magaliTze 

2. investiciebis avtoregresiuli 
modelis empiriuli realizacia 
saqarTvelos magaliTze 

3. investiciebis tobinis q modelis 
empiriuli realizacia saqarTvelos 
magaliTze 

4. investiciebis fuladi nakadebis 
modelis empiriuli realizacia 
saqarTvelos magaliTze 

5. investiciebis neoklasikuri modelis 
empiriuli realizacia saqarTvelos 
magaliTze 

VII. investiciebis modelebis 
empiriuli realizaciis 
Sedegebis SedarebiTi 
analizi sxva qveynebis 

1. sxva qveynis magaliTze Catarebuli 
kvlevis Sedegebis ganxilva 

2. saqarTvelos magaliTze Catarebuli 
kvlevis Sedegebis SedarebiTi 
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ekonomikis magaliTze 
Catarebul empiriuli 
kvlevis SedegebTan 

analizi sxva qveyanaSi Catarebul 
kvlevis SedegebTan 

VIII. qveynis ekonomikis 
specifikuri faqtorebis 
arsebobis gamovlena da 
maTi gansazRvris Teoriuli 
aspeqtebi. 

1. specifikuri faqtorebis arsebobis 
gamovlena. 

2. Teoriuli aspeqtebiT faqtorebis 
gansazRvra da CarTva modelSi 

IX. specifikuri faqtorebis 
vargisianobis empiriuli 
Semowmeba 

1. specifikuri faqtorebis 
mniSvnelovnebis gansazRvra 

2. specifikur faqtorebiani modelis 
SedarebiTi analizi sawyis modelTan 

X. axali investiciebis 
modelis formireba da misi 
statistikuri Semowmeba 

1. saqarTvelos ekonomikur maCveneblebs 
Soris kavSir-urTierTobis gamovlena 

2. investiciebis axali Teoriuli 
modelis SemuSaveba 

3. investiiebis axali modelis 
empiriuli Semowmeba 

XI. investiciebis modelebis 
mixedviT prognozirebis 
meTodebis SedarebiTi 
analizi da obieqturi 
prognozebis SemuSaveba 

1. obieqturi modelebis mixedviT 
samomavlo prognozis SemuSaveba 
prognozirebis sxvadasxva meTodis 
mixedviT 

2. SedarebiTi analizi prognozirebis 
gansxvavebuli meTodebiT miRebuli 
Sedegebis 

 

sakvlevi obieqti da sagani: sadisertacio naSromis kvlevis obieqts 

warmoadgens saqarTvelos ekonomikaSi ganxorcielebuli investiciebis 

moculobisa da struqturis modelireba, xolo kvlevis sagania cnobili 

modelebis empiriuli gamoyenebis SesaZleblobebisa da qveynis specifikuri 

faqtorebis arsebobis gamovlena.  

kvlevaSi empiriulad Semowmebulia investiciebis aqseleratoris, 

avtoregresiuli, tobinis, fuladi nakadebisa da neoklasikuri modelis 

validuroba saqarTvelos magaliTze. aseve SemoTavazebulia investiciebis 

axali modelebi, romlebic axasiaTebs ekonomikis gadaxras bunebrivi 

donidan. naSromis bolos ganxilulia prognozirebis mravali meTodi da 

gakeTebulia mTliani investiciebis samomavlo mniSvnelobebis Sefaseba 

gansxvavebuli meTodiT. 
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kvlevis Teoriuli da meTodologiuri safuZvlebi: kvlevis procesSi 

gamoyenebulia droiTi mwkrivebis regresiuli analizi. modelebis 

empiriuli realizaciisTvis moxda monacemTa damuSaveba gansxvavebuli 

statistikuri meTodebis meSveobiT (monacemTa agregireba, Sewonili 

mniSvnelobis gamoTvla, ararsebul monacemTa imputacia Tu sxva). 

monacemTa damuSaveba ganxorcielda Ms. Excel; Ms. Access; Eviews 8; SPSS 26 

kompiuteruli programebis meSveobiT. empiriul kvlevebSi gamoyenebulia 

saqarTvelos statistikis erovnuli samsaxuris monacemTa bazebi. amasTan, 

kvlevis procesSi gamoyenebulia fiqtiuri da Camnacvlebeli cvladebi. 

mTliani investiciebis samomavlo mniSvnelobebis prognozirebis procesSi 

gamoyenebulia xarisxobriv meTodTan erTad raodenobrivi meTodebis yvela 

SesaZlo xerxi: eqstrapolacia, droiTi mwkrivebi, wamyvani indikatorebi, 

ekonometrikuli sistemebi. amasTan, modelis faqtoris Sesaxeb ararsebuli 

monacemebis gamoTvlisas ganxilulia ekonomikurad msgavsi qveynis 

analogiuri monacemebis koreqtirebis SesaZlebloba saqarTvelos 

magaliTze, winaswar SemuSavebuli ZiriTadi ekonomikuri maCveneblebis 

mixedviT. 

investiciebis modelebis kvlevisas gvxdeba rigi problemebi, 

romelTa gadawyveta kvlevis TiToeul etapze moxda individualurad, 

problemis gadaWris alternatiuli meTodebis gamoyenebiT. aRniSnuli 

savaraudo problemebi da maTi gadaWris alternatiuli gzebi 

dajgufebulia Semdegnairad: 

 

savaraudo problema problemis gadaWris gzebi 

faqtoruli cvladebis 
lagebis ricxvis gansazRvra 

1. faqtoruli cvladebis lagebis 
matebiT optimaluri raodenobis 
SerCeva 

2. Teoriuli sawyisebiT 
3. eqspertuli SefasebiT 

didi raodenobis faqtoruli 
cvladebis arsebobis SemTxvevaSi 
regresiul gantolebaSi 
multikolinearobis problema 

1. naklebad mniSvnelovan cvladTa 
gamoricxviT 

2. lagebis SedarebiT dabali 
raodenobis SemTxvevaSi 
multikoliniarobis datoveba 
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empiriuli informaciis ar 
arsebobis SemTxvevaSi faqtoruli 
cvladis monacemebis gamoTvla Tu 
misi Canacvleba. 

1. Teoriuli sawyisebidan gamomdinare 
Camnacvlebeli cvladis gamoyeneba 

2. saZiebeli faqtoris gamoTvla sxva 
gantolebiT 

3. msgavsi qveynis ekonomikis empiriuli 
monacemis koreqtireba saqarTvelos 
ekonomikisTvis qveynis faqtorebis 
mixedviT 

qveynis ekonomikaze 
dayrdnobiT Sedegobriv-faqtobriv 
cvladebs Soris funqciuri 
damokidebulebis Tu regresiuli 
gantolebis saxis gansazRvra. 

1. ekonomikuri TeoriebiT 
2. ekonometrikuli Sedegebis mixedviT 

alternatiuli funqciuri 
damokidebulebebis cdebis 
(eqsperimentebis) mixedviT 

maRali raodenobis lagebis 
SemTxvevaSi modelis faqtoruli 
cvladebis koeficientebis Sefasebis 
problema. 

1. laguri wevrebis koeficientebis 
ganawilebis /\-tipis gamoyeneba 

2. ormagi lagobrivi specifikacia M 

tipis gamoyeneba 
3. koeficientebis laguri polinomis 

winaswari Sefaseba 
4. dabali raodenobis lagebis 

SemTxvevaSi standartuli xerxiT 

modelis Sefasebis meTodis 
SerCeva. 

SemTxveviTi wevri 
SezRudvis gareSe 

modeli fasdeba 
umcires 

kvadratTa 
meTodisgan 

gansxvavebuli 
xerxiT 

pirveli rigis 
avtoregresiuli 
specifikacia 

gamoiyeneba 
umcires 

kvadratTa meTodi 

faqtoruli cvladebis lagebis ricxvis gansazRvra. investiciebis 

Teoriuli gantolebebis faqtoruli cvladebis lagebis ricxvi  

gansazRvruli ar aris. maTi Sefasebisas mkvlevarma unda gansazRvros 

cvladebis lagebis ricxvi. aRniSnuli problemis gadaWra SesaZlebelia 

ganxorcieldes Semdegi alternativebis gamoyenebiT: 1) modelSi 

faqtoruli cvladebis lagebi gavzardoT etapobrivad da avirCioT 

mniSvneloba, sadac modelis statistikuri maxasiaTeblebi yvelaze maRali 

iqneba. 2) ekonomikuri Teoriidan ganisazRvros lagebis ricxvi. 3) 

eqspertuli SefasebiT moxdes TiToeul modelSi lagebis ricxvis dadgena. 

ukanaskneli gulisxmobs ekonomikis eqspertebis mier lagebis Sefasebas da 

maTi saSualo mniSvnelobis gamoyenebas. 
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didi raodenobis faqtoruli cvladebis arsebobis SemTxvevaSi 

regresiul gantolebaSi multikolinearobis problema. investiciebis 

modelSi lagebis didi mniSvnelobis SemTxevaSi warmoiSoba cvladebs 

Soris multikolinearobis problema. aRniSnuli problemis aRmofxvra 

SesaZlebelia Semdegi meTodebis gamoyenebiT: 1) modelidan statistikurad 

naklebad mniSvnelovani cvladebis gamoricxviT; 2) dabali raodenobis 

lagebis SemTxvevaSi SesaZloa multikolinearobis datoveba modelSi. es 

problema unda gadawydes individualurad TiToeul gantolebaSi. 

empiriuli informaciis ararsebobis SemTxvevaSi faqtoruli 

cvladis monacemebis gamoTvla an misi Canacvleba. modelis agebisas 

cvladi empiriuli informaciis ararsebobis SemTxvevaSi SesaZlebelia 

gamoviyenoT Camnacvlebeli cvladi, kerZod, modelSi SevitanoT misi 

ekonomikurad msgavsi cvladi, romelzec arsebobs empiriuli informacia. 

aseve SesaZlebelia ararsebuli cvladebi gamovTvaloT calkeuli 

gantolebebis mixedviT, avagoT modelebi, romlebic saSualebas mogvcems 

davadginoT maTi mniSvnelobebi, ris Semdegac miRebul Sedegebs 

gaviTvaliswinebT sawyis gantolebaSi. garda aRniSnuli meTodebisa, 

SesaZlebelia ararsebuli cvladis empiriuli mniSvnelobebis dadgena 

saqarTvelos msgavsi qveynis monacemebis koreqtirebiT. Tumca aRniSnuli 

meTodi moiTxovs damatebiT kvlevebs, qveynebs Soris msgavsebis da 

koreqtirebis cvladebis gansazRvris Sesaxeb. 

mikaze dayrdnobiT Sedegobriv-faqtobriv cvladebs 

Soris funqciuri damokidebulebis Tu regresiuli gantolebis saxis 

gansazRvra. investiciebis modelis empiriuli realizaciis dros funqciis 

saxis gansazRvra SeiZleba modelis statistikuri maxasiaTeblebis 

gaTvaliswinebiT Tu Teoriuli sawisebiT. im SemTxevaSi, Tu ekonomikuri 

Teoriis mixedviT ar aris gansazRvruli modelis funqciuri saxe, maSin 

empiriulad vagebT sxvadasxva funqciuri damokidebulebis modelebs da 

vamowmebT narCenobiT wevrs avtokorelaciis arsebobaze. aRniSnulis 

gaTvaliswinebiT SesaZlebelia avarCioT statistikurad SedarebiT ukeTesi 

funqciuri damokidebuleba. 
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modelis faqtoruli cvladebis koeficientebis Sefasebis problema. 

empiriul modelSi cvladebis maRali lagebis dros warmoiSoba 

koeficientebis Sefasebis problema. am SemTxvevaSi SesaZlebelia maTi 

mniSvnelobebis dadgenisas gamoyenebul iqnas Semdegi meTodebi: laguri 

wevrebis koeficientebis ganawilebis /\-tipi, ormagi lagobrivi 

specifikacia M tipi, koeficientebis laguri polinomis winaswari Sefaseba. 

pirveli ori meTodis dros xdeba koeficientebis maqsimaluri da 

minimaluri mniSvnelobebis gansazRra da Semdgom maTi proporciuli 

cvalebadobis xerxis gamoyeneba. konkretulad laguri wevrebis 

koeficientebis ganawilebis /\-tipis gamoyenebis dros minimalur 

mniSvnelobas vaniWebT pirvel koeficents da proporciulad vzrdiT 

Semdgomi koeficientebis mniSvnelobebs, ris Semdegac Sua koeficienti 

Rebulobs maqsimalur mniSvnelobas, xolo Semdgom koeficientebis 

mniSvnelobebis Sesafaseblad viwyebT proporciul klebas da modelis 

ukanaskneli koeficientic, msgavsad pirvelisa, Rebulobs minimalur 

mniSvnelobas. aRniSnuli logika gamoiyeneba ormagi lagobrivi 

specifikaciis M tipis SemTxvevaSic. gansxvaveba am or meTods Soris aris 

Semdegi: /\-tipis dros zrda icvleba klebiT, rodesac M tipisas zrda 

icvleba klebiT Semdeg, isev zrdiT da bolos klebiT mTavrdeba. am 

meTodebisgan gansxvavebiT SesaZlebelia gamoviyenoT eqspertuli 

Sefasebeba koeficientebis laguri polinomis mniSvnelobis dasadgenad. 

aseve SesaZlebelia cvladebis dabali lagebis SemTxvevaSi standartuli 

meTodebis (umcires kvadratTa, maqsimaluri dasajereblobis) gamoyeneba. 

modelis gantolebis Sefasebis meTodis SerCeva. modelis 

Sesafaseblad saWiroa ganisazRvros SemTxveviTi wevris saxe. im SemTxevaSi, 

Tu mas aqvs SezRudvebi, maSin umcires kvadratTa meTodis gamoyeneba aris 

Secdoma, xolo Tu SemTxveviT wevrs gaaCnia pirveli rigis avtoregresiuli 

specifikacia, maSin  gamoiyeneba umcires kvadratTa meTodi. 

      naSromis mecnieruli siaxle: mocemul sadisertacio naSromSi 

warmodgenilia da kritikuladaa gaanalizebuli aSS-s ekonomikis 

magaliTze Catarebuli investiciebis r. kopkes kvlevis Sedegebi da aseve 

saqarTvelos ekonomikis magaliTze Catarebuli investiciebis kvlevis 
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Sedegebi. aseve, naSromi moicavs investiciebis axal modelebs, romelTa 

bazissac kob-duglasis sawarmoo funqcia warmoadgens. naSromis 

mecnieruli siaxle da miRwevebi SemdegSi mdgomareobs: 

1. naSromSi warmodgenilia ZiriTadi kapitalis Sefasebis 

alternatiuli meTodebi, ganxilulia maTi empiriuli realizaciis 

SesaZleblobebi da raodenobrivad Sefasebulia saqarTvelos 

ZiriTadi kapitalis moculoba kvartalebis mixedviT; 

2. saqarTvelos magaliTze empiriulad Semowmebulia investiciebis 

aqseleratoris, tobinis, avtoregresiuli, fuladi nakadebis da 

neoklasikuri modelebi; 

3. saqarTvelos magaliTze Catarebuli kvlevis Sedegebi Sedarebulia 

aSS-s magaliTze Catarebul kvlevis SedegebTan. ori qveynis 

magaliTze Catarebuli kvlevebis analizisas gamovlenilia msgavseba 

- gansxvaveba da dadgenilia Sesabamisi mizezebi; 

4. naSromSi gamovlenilia saqarTvelos ekonomikaze moqmedi 

specifikuri faqtorebis arseboba; 

5. empiriul kvlevebSi gaTvaliswinebulia fors-maJoruli faqtori - 

2008 wlis agvistos omi da gamovlenilia misi gavlenis 

xangrZlivoba da mniSvneloba saqarTvelos ekonomikaze; 

6. naSromi moicavs ekonomikis bunebrivi donidan gadaxris 

investiciebis modelebs da aRniSnuli modelebis empiriuli kvlevis 

Sedegebs saqarTvelos magaliTze; 

7. naSromSi gaangariSebulia mTliani investiciebis samomavlo 

mniSvnelobis prognozebi sxvadasxva statistikuri meTodis 

gamoyenebiT; 

8. ganxilulia investiciebis aRniSnuli modelebis gamoyenebis 

SesaZlebloba mTliani investiciebis samomavlo mniSvnelobebis 

prognozirebis procesSi; 

9. kvleviT nawilSi gamoyenebulia kombinirebuli midgoma - empiriuli 

kvlevis ara romelime erTi, aramed mravali meTodi Tu modeli; 
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naSromis praqtikuli mniSvneloba: aRniSnul kvlevas didi 

mniSvneloba gaaCnia saqarTvelos ekonomikis dasaxasiaTeblad da 

samomavlo prognozebis gasaangariSeblad. kvlevis Sedegebis mixedviT 

SesaZlebelia aixsnas mimdinare ekonomikuri viTareba da gamovlindes 

qveynis ekonomikis potenciali. amasTan, statistikurad vargisi modelis 

mixedviT SesaZlebelia cdomilebis garkveuli albaTobiT gakeTdes 

samomavlo prognozi, rac saSualebas mogvcems gadaixedos qveynis 

samomavlo ekonomikuri politika, raTa Tavidan iqnas acilebuli 

ekonomikuri ryevebi.  

saqarTvelos magaliTze SemuSavebuli investiciebis axali modeli 

safuZveli gaxdeba axali kvlevebis, qveynis ekonomikis sxva maCveneblebis 

gamoTvlis Tu ukve arsebuli monacemebis gadaxedvis.  qveynis ekonomikis 

Sesaxeb gakeTebuli kvlevebi yovelTvis ukavSirdeba axal gamowvevebs, rac 

safuZveli xdeba axali samecniero naSromebisaTvis. 

aRsaniSnavia Semdegi garemoeba: saqarTvelos regionebis WrilSi 

kvlevis Catarebisas warmoiSveba gantolebebis statistikurad 

arasaimedoobis problema. regionebis WrilSi monacemebi statistikurad 

naklebad saimedoni arian, radgan saqarTvelo patara ekonomikis qveyanaa. 

Tumca SesaZlebelia regionul WrilSi  ganvixiloT kavkasia, rasac metad 

saimedo monacemebi eqneba da droiTi mwkrivebis meTodis gamoyenebidan 

gadavideT panelur mwkrivebze. am mimarTulebiT kvlevis gagrZeleba 

damatebiTi gamowvevebisa da sirTuleebis gadaWras gulisxmobs, iqneba es 

qveynebs Soris gansxvavebis aspeqtebis Seswavla Tu politikuri fiqtiuri 

cvladebis SemoRebis sakiTxebi. vfiqrob, aRniSnuli mimarTulebiT kvlevis 

gagrZeleba bevri mkvlevarisTvis mimzidveli gaxdeba. 

kvlevis Sedegebis aprobacia da publikacia: sadisertacio naSromi 

ganxiluli da mowonebulia ivane javaxiSvilis saxelobis Tbilisis 

saxelmwifo universitetis ekonomikisa da biznesis fakultetis 

ekonomikuri da socialuri statistikis kaTedris sxdomaze (2018 wlis 13 

ivlisi, sxdomis oqmi #7). disertacia finansurad mxardaWerilia 

rusTavelis fondis mier (doqtoranturis saganmanaTleblo programebis 

konkursi #PhDF2016_238). disertaciaSi ganxiluli Temebi moxsenebebis 
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saxiT warmodgenili iqna sam saerTaSoriso konferenciaze: 1) giorgi 

wereTlis dabadebidan 65-e wlisTavisadmi miZRvnili saerTaSoriso 

samecniero konferencia, saqarTvelo, 2017; 2) IJAS academic conference, Austria, 

2017 3) (ASAR – International Conference on Business Management, Economics, Social Science 

and Humanities (ICBMESSH)), Turkey, 2018, xolo sadisertacio naSromis ZiriTadi 

Sedegebi gamoqveynebulia cxra samecniero statiaSi, maT Soris - 

sazRvargareT. 

sadisertacio naSromis struqtura: sadisertacio naSromi Sedgeba 

kompiuterze nabeWdi 220 gverdisagan. naSromis struqtura moicavs 

Sesavals, 3 Tavs, 30 qveTavs, daskvnebsa da rekomendaciebs, gamoyenebuli 67 

dasaxelebis literaturis CamonaTvals da danarTebs 33 gverdis odenobiT. 
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Tavi I. investiciebi da ZiriTadi kapitali 

1.1. investiciebis genezisi, misi klasifikacia, sainvesticio 

procesis subieqtebi da sainvesticio gadawyvetileba 

Sua saukuneebis evropaSi “investituras” uwodebdnen zemdgomis piris 

mier Tavisi vasalisaTvis miwis an raime Tanamdebobis gadacemis faqts, 

romelic Sesabamisi ceremoniiT sruldeboda. Zvel germanul sazogadoebaSi 

uZravi qonebis gadacemas misi erTi mflobelisgan meoresTvis simbolurad 

aRniSnavdnen Sesabamisi Tematuri nivTis sajarod gadacemiT (mag.: erTi 

muWa miwis simboluri gadacemiT). X-XI saukuneebSi sagnis sajarod 

gadacemam erTi piridan meoreze (rogorc wesi, ierarqiulad masze dabla 

mdgom pirze), Zalauflebis, uflebamosilebis nawils, agreTve masTan 

dakavSirebul miwis Semosavlisa da sxva Zalauflebebis gadacemis 

ritualis saxe miiRo [21, Waraia, gv. 9]. 

droTa ganmavlobaSi, terminma “investicia” ufro farTo mniSvneloba 

SeiZina da misi gamoyeneba daiwyo saqmianobis sxvadasxva sferoSi. 

dRevandeli gagebiT ki “investicia” mogebis miRebis mizniT finansuri an/da 

arafinansuri aqtivebis dabandebas aRniSnavs. Tumca, aRniSnuli terminis 

mravalgvari ganmarteba arsebobs, romelic sxvadasxva organizaciebisa Tu 

mecnierebis mieraa SemoTavazebuli. saqarTvelos kanonis “saqarTvelos 

erovnuli sainvesticio saagentos Sesaxeb” me-3 muxlis Tanaxmad, investicia 

aris – “saxelmwifos mier sxvadasxva dargis sawarmoSi, sawarmoo-

sainvesticio programebsa da sawarmoo-sainvesticio proeqtebSi kapitalis 

dabandeba, romlis ZiriTadi mizania qveynis samrewvelo potencialis 

maqsimaluri efeqtianobiT amoqmedeba da warmoebis ganviTarebis 

xelSewyobiT umuSevrobis donis Semcireba”.  

finansuri bazari warmoadgens sabazro institutebis erTobliobas, 

romelTa meSveobiT warmoebs fuladi saxsrebis, maT Soris investiciebis 

nakadebis, gadadineba mesakuTredan msesxeblebisken. 

finansuri bazari SeiZleba warmovidginoT, erTis mxriv, fasiani 

qaRaldebis bazrad, xolo meores mxriv, sabanko sesxebis bazrad. 

obligaciaTa da aqciaTa bazari mniSvnelovan rols asrulebs fuladi 
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saxsrebis im ekonomikuri erTeulebis xelidan, romelTac maTi 

mwarmoeblurad gamoyenebis unari ar SeswevT, moaxvedros imaT xelSi, vinc 

maT efeqtianad gamoiyenebs [4, baxtaZe..., gv. 30-33]. 

grafiki 1.1.1: finansuri bazris struqtura  

 

 

 

 

 

 

 

 

 

 

 

pirveli, mas mniSvnelovani wili uWiravs erTobliv danaxarjebSi da 

gvevlineba ekonomikuri zrdisTvis saWiro kapitalis Seqmnis wyarod. meore, 

igi aris erToblivi danaxarjebis yvelaze aramdgradi nawili. 

investiciebi klasificireba investiciebis procesis subieqtebis 

mixedviT: subieqtebis mixedviT sainvesticio procesis mTavari monawileebi 

arian: saxelmwifo, kompaniebi da kerZo pirebi, Tanac sainvesticio 

procesSi monawileoba yovel maTgans SeuZlia, rogorc moTxovnis, ise 

miwodebis mxareze [10, labartyava..., gv. 2-10]. 

saxelmwifo: yvela donis aRmasrulebel xelisuflebas (centralurs, 

samxareos Tu adgilobrivs) fulis uzarmazari Tanxebi sWirdeba Tavisi 

saqmianobis dasafinanseblad. maTi saqmianoba ukavSirdeba kapitalur 

dabandebaTa ganxorcielebas sazogadoebriv nagebobaTa, sacxovrebeli 

saxlebisa da gzatkecilebis mSeneblobaze. amgvari proeqtebis dafinanseba, 

Cveulebriv, mravalgvari grZelvadiani savalo valdebulebebis - 

kreditor-Semnaxvelebi: 

1. Sinameurneobebi; 

2. korporaciebi; 

3. saxelmwifo; 

4. ucxoeli 

investorebi. 

safinanso Suamavlebi 

msesxebel-mxarjvelebi: 

1. Sinameurneobebi; 
2. korporaciebi; 
3. saxelmwifo; 
4. ucxoeli 

investorebi. 

fuladi saxsrebi fuladi saxsrebi 
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obligaciebis gamoSvebis gziT xdeba. fulze arsebuli mimdinare moTxovnis 

sxva wyaro saxelmwifos mimdinare saWiroebebia. magaliTad: federalur 

mTavrobas SeuZlia imaze meti daxarjos, vidre man miiRo gadasaxadebis 

saxiT, an adgilobriv TviTmarTveli erTeulebis fuladi saWiroeba 

mimdinare xarjebisTvis, roca adgilobrivi gadasaxadebi jer kidev araa 

Semosuli. mraval qveyanaSi aseT saWiroebebs xelisufleba moklevadiani 

saseსxo valdebulebebiT ikmayofilebs.  

xSir SemTxvevaSi aRmasrulebeli xelisuflebis organoebi miwodebis 

mxarezec gamodian. Tu mTavrobas raRac droiT gamouTavisuflda Tanxa, 

mimdinare angariSze Senaxvis nacvlad SeuZliaT misi dabandeba 

moklevadian finansur instrumentebSi da amiT dadebiTi Semosavlis miReba. 

rogorc moTxovnis, ise miwodebis mxareze aRmasrulebeli organoebis 

safinanso saqmianoba Zlier gavlenas axdens safinanso institutebisa da 

safinanso bazrebis qcevaze. magram mTlianobaSi saxelmwifo fuladi 

saxsrebis wminda momxmarebelia: igi ufro mets iyenebs, vidre gascems. 

kompaniebi: kompaniebis umravlesobas, maTi tipisgan damoukideblad, 

Tanxis didi raodenoba esaWiroeba saqmianobis gasagrZeleblad. 

aRmasrulebeli xelisuflebis msgavsad, maTi finansuri moTxovnilebebic 

an grZelvadiania, an moklevadiani. grZelvadiani miznebis realizaciisTvis 

kompaniebs fuli sWirdebaT qarxnebis asaSeneblad, sawarmoo 

teqnologiebisa da nagebobebis SesaZenad, axali produqtebis Sesaqmnelad. 

kompaniebis moklevadiani moTxovnilebebi Cndeba sasaqonlo maragebis 

uzrunvelyofis, debitoruli davalianebis dafarvis da sxva mimdinare 

xarjebis uzrunvelyofis aucileblobasTan dakavSirebiT. mokle da 

grZelvadian saWiroebaTa dasafinanseblad, ZiriTadad didi zomis 

kompaniebi, mimoqcevaSi uSveben mravalgvar savalo fasian qaRaldebsa da 

aqciebs. amasTan, roca maT fuladi saxsrebis droebiTi siWarbe aqvT, isini 

kreditorebis rolSi gvevlinebian. mravali msxvili kompania praqtikulad 

axorcielebs naRdi fulis marTvis aqtiur da rTul strategiebs da 

moklevadiani fuladi instrumentebis mTavari momxmarebelia. magram 

saxelmwifos msgavsad, ZiriTadad kompaniebic fuladi saxsrebis wminda 

momxmareblad gvevlinebian.  
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kerZo pirebi: kerZo pirebs SeuZliaT sainvesticio process 

mravalgvari xerxiT miawodon fuli, magaliTad: igi moaTavson Semnaxvel 

angariSebze, iyidon obligaciebi da aqciebi, sadazRvevo polisebi, SeiZinon 

qoneba. finansuri instrumentebis SeZena xSirad sakmaod rTuli amocanaa da 

imazea damokidebuli, Tu ra miznebs isaxavs individualuri investori. 

fulad saxsrebze kerZo pirTa moTxovna umTavresad iRebs qonebis, 

Cveulebriv, sacxovrebeli saxlebisa da avtomobilebis SeZenis 

dafinansebisaTvis sesxebis  formas. Tumca Cveulebriv kerZo pirebi 

safinanso bazarze fulis ZiriTad mimwodebleblebad gvevlinebian. 

vinaidan saxelmwifo da kompaniebi fuladi saxsrebis wminda myidvelebi 

arian, individualuri investorebis roli ekonomikuri zrdisa da 

ganviTarebis dafinansebisaTvis Zalian mniSvnelovania. 

investorTa tipebi: investorebi SeiZleba erTmaneTisgan ganvasxvaoT, 

rogorc institucionalur da individualurad investorebad. 

institucionalur investorebis kategoriaSi moiazrebian is investorebi, 

romlebic sxvebis fulad saSualebebs marTaven. maTi momsaxurebis 

momxmareblebi arian safinanso dawesebulebebi, magaliTad: bankebi, 

sadazRvevo kompaniebi, Tanaziari da sapensio fondebi, agreTve, msxvili 

arasafinanso korporaciebi da calkeul SemTxvevebSi kerZo pirebi. 

safinanso institutebi didi Tanxis investirebas axdenen da cdiloben 

arsebiTi Semosavlis uzrunvelyofas TavianTi meanabrebisaTvis. magaliTad: 

bankis satrasto ganyofilebam sakmarisi Semosavali unda moitanos im 

saxsrebze, romelsac igi ganagebs; sicocxlis dazRvevis kompaniam 

sadazRvevo premiis investireba unda ganaxorcielos mogebis misaRebad, 

saidanac igi dazRvevis sazRaurs gadauxdis klientebs, agreTve, maT 

memkvidreebs da mimRebT klientis gardacvalebis SemTxvevaSi. arasafinanso 

kompaniebsac (samrewvelos Tu savaWros) arc Tu iSviaTad aqvT Tavisufali 

msxili fuladi saxsrebi, romelTac isini abandeben Semosavlis misaRebad 

an mimdinare operaciebis moTxovnilebaTa Tu momaval kapitaldabandebaTa 

dasafinanseblad. 

individualuri investorebi pirad saxsrebs ganageben sakuTari 

interesebis Sesabamisad. maT ZiriTad interess mxolod maTi Tavisufali 
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fuladi saxsrebidan mogebis miReba warmoadgens. aRniSnuli mogeba 

Semosavlis wyarod iqceva pensiaSi gasvlis Semdeg da uzrunvelyofs 

finansur stabilurobas. mravali individualuri investori mxolod imis 

ZiebiTaa dakavebuli, Tu riT Seavsos misi sainvesticio portfeli. maT 

visac sainvesticiod sakmarisi Tanxa gaaCniaT, Tumca profesiuli momzadeba 

ar aqvT investiciebis sferoSi, sakuTari saxsrebis marTvas xSirad 

instituciur investorebs avaleben. ZiriTad gansxvavebad individualur da 

instituciur investors Soris gvevlineba sainvesticio Tanxis moculoba. 

instituciur investors uwevs SedarebiT didi moculobis fuladi 

saxsrebis investireba Sesabamisad misi kvalifikaciac maRalia 

individualur investorTan SedarebiT. 

investiciebis klasifikacia riskis mixedviT: investiciebs 

ganasxvaveben riskis donis mixedviT. dafinansebis sferoSi riski aRniSnavs 

imis SesaZleblobas, rom investiciiT miRebuli mogebis absolituri an 

SefardebiTi sidide mosalodnelze naklebi aRmoCndes, sxva sityvebiT 

riski aRniSnavs arasasurveli Sedegis miRebis SesaZleblobas. rac ufro 

metia am Sedegis sidide, miT metia riski da – piriqiT. individualur 

investors riskis xarisxis mixedviT gansxvavebuli instrumentis arCevis 

farTo SesaZlebloba aqvs, umciresi riskis mqone saxelmwifo fasiani 

qaRaldebiT dawyebuli da Zalian maRali riskis mqone saqonliT 

damTavrebuli. kapitalis moTavsebis yovel tips gaaCnia riskis sabazo 

maxasiaTeblebi, magram yovel konkretul SemTxvevaSi risks gansazRvravs 

mocemuli instrumentis Taviseburebebi. magaliTad: marTalia aqciebSi 

saxsrebis dabandeba ufro did risks ukavSirdeba, vidre obligaciebis 

SeZena, magram gansakuTrebuli Zalisxmevis gareSea SesaZlebeli Zalian 

maRali riskis mqone obligaciebis povna, imaze metis, vidre zogierTi 

soliduri kompaniis aqciebSi fuladi sasxsrebis dabandebis riskia. cxadia, 

riski Zalian didadaa damokidebuli konkretuli finansuri instrumentebis 

emitentis, Suamavlisa Tu gamyidvelis keTilsindisierebaze. 

dabali riskis mqone investiciebs miiCneven garkveuli Semosavlis 

miRebis usafrTxo saSualebad da piriqiT, maRali riskis mqone 

investiciebs – spekulaciurad. terminiT “investireba” da “spekulacia” 
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investirebisadmi or sxvadasxva midgomas gamoxataven. “investireba” 

aRniSnavs iseTi aqtivebis yidvis process, romelTa Sesaxeb darwmunebiT 

SeiZleba iTqvas, rom maTi Rirebuleba stabiluri darCeba da moitans ara 

marto dadebiTi sididis mqone, aramed mosalodnel (nawinaswarmetyveleb) 

Semosavals. “spekulacia” imave aqtivebTan dakavSirebuli operaciebis 

ganxorcielebaa, magram iseT mdgomareobebSi, roca maTi momavali 

Rirebuleba da mosalodneli Semosavlis done metismetad arasaimedoa. 

cxadia, ufro didi riskis dros spekulaciisgan Semosavalsac ufro mets 

moelian. 

investiciebis klasifikacia warmomavlobis mixedviT: warmomavlobis 

mixedviT, investiciebi SeiZleba daiyos adgilobriv (samamulo) da ucxour 

investiciebad. samamuloa investicia, romelic mocemuli qveynis rezidentis 

mier aris ganxorcielebuli. xolo ucxouri, Sesabamisad, ucxo qveynis 

moqalaqis mier saxsrebis sazRvargareTidan Semotanas aRniSnavs. 

adgilobrivi investiciebisagan gansxvavebiT, ZiriTadad politikuri 

mosazrebebidan gamomdinare, ufro did yuradRebasa da dainteresebas 

mTavrobebi ucxouri investiciebis mimarT iCenen, romelic Tavis mxriv or 

nawilad iyofa [21, Waraia, gv. 10]: 

1. portfeluri investiciebi: portfeluri investiciebi anu 

dabandebani grZelvadiani fasiani qaRaldebis SesaZenad (mag.: obligaciur 

valdebulebebSi saxsrebis dabandeba), romelsac ZiriTadad riskebis 

Semcirebis mizniT mimarTaven. rogorc wesi, fasiani qaRaldebis paketi 

imdenad mcirea, an isea ganawilebuli sxvadasxva emitentebs Soris, rom igi 

ar iZleva kontrolis ganxorcielebis SesaZleblobas. [21, Waraia, gv. 10] 

2. iribi investireba dabandebis ganxorcielebaa portfelSi, 

sxvagvarad - fasian qaRaldebSi, an qonebriv faseulobaTa nakrebSi. am 

dros investori SeiZens kompaniis aqcias, riTac moipovebs wils 

portfelSi. aseve SesaZlebelia qonebriv faseulobebSi iribi dabandebis 

gakeTebac, magaliTad: wilobrivi monawileobis yidva SezRuduli 

pasuxismgeblobis iseT kompaniaSi, romelic uZravi qonebiT vaWrobs. 
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portfeluri investiciebi, rogorc wesi, safinanso Suamavlebis 

daxmarebiT xorcieldeba, maT Soris: komerciuli da sainvesticio bankebi, 

kerZo an/da saxelmwifo sainvesticio kompaniebi, fondebi da mravali sxva. 

am tipis investirebiT dainteresebuli biznesmenebi, rogorc wesi, iseTi 

mrCevlebis miTiTebebs endobian, romelTac aRniSnul sferoSi garkveuli 

gamocdileba ukve aqvT. 

portfelur investiciebs xSirad “cxel fulsac” uwodeben da 

moklevadiani xasiaTidan gamomdinare, kapitalis arastabilur nakadebTan 

aigiveben, radganac igi recipienti qveynis ekonomikaSi arastabilurobis 

pirveli gamoCenisTanave dauyonebliv tovebs ekonomikas [21, Waraia, gv. 11]. 

pirdapiri ucxouri investiciebi: pirdapir ucxour investiciebs, 

romelic ZiriTadi kapitalis Semqmnel dabandebebs warmoadgens, xSirad 

realur investiciebsac uwodeben. 

pirdapiri investicia dabandebaTa formaa, romelic investors fasian 

qaRaldebze an qonebaze sakuTrebis uSualo uflebas aZlevs. kerZod, 

investors mogebis miRebis da kompaniis uSualo marTvis ufleba gaaCnia. 

rodesac investori mogebis miRebis an fulis Rirebulebis droSi 

SenarCunebis mizniT yidulobs aqcias, obligacias Tu miwis nakveTs igi 

amiT pirdapir investirebas axdens. 

pirdapir ucxour investiciebs gansakuTrebuli adgili ukavia qveynis 

ekonomikur da socialur-politikur cxovrebaSi, radganac didwilad 

swored isini ganapirobeben qveynis ekonomikur ganviTarebas grZelvadian 

aspeqtSi [21, Waraia, gv. 10-12]. 

investiciebis klasifikacia ganxorcielebis adgilis mixedviT: 

investiciebis klasifikacia ganxorcielebis adgilis mixedviT 

SesaZlebelia Semdeg 3 kategoriad: 

1. investiciebi firmebsa da sawarmoebis ZiriTad fondebSi. es aris 

Senoba-nagebobebi, mowyobilobebi, satransporto saSualebebi da sxva, 

romelsac firma iyenebs warmoebis procesSi; 

2. investiciebi sasaqonlo-materialur maragebSi. aq Sedis: nedleuli, 

daumTavrebeli warmoeba da mza saqoneli; 
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3. investiciebi binaTmSeneblobaSi-danaxarjebi arsebuli binebis 

vargisianobis SenarCunebaze da axali sacxovrebeli binebis SeZenaze. 

investiciebis klasifikacia dabandebis xangrZlivobis mixedviT: 

dabandebis xangrZlivobis mixedviT investiciebi SesaZlebelia daiyos 

rogorc: 

 moklevadiani – 1 wlamde investiciebi; 

 saSualovadiani – 1 – 3 wlamde investiciebi; 

 grZelvadiani – 3 welze meti xangrZlivobis investiciebi. 

qveynis ganviTarebisTvis sasurvel investiciebad gvevlinebian 

grZelvadiani investiciebi. vinaidan investiciebis SedarebiT grZelvadian 

ganxorcielebis periods Tan axlavs, rogorc dasaqmebis zrda xangrZliv 

periodSi, aseve investiciebis Tanxis didi raodenoba, romelic ZiriTadi 

kapitalis Seqmnis wyaroa, vidre saSualovadian da moklevadian 

investiciebs [21, Waraia, gv. 10-12] 

investiciebis klasifikacia sakuTrebis formis mixedviT: sakuTrebis 

formis mixedviT, investiciebi SeiZleba davyoT 4 kategoriad: 

 kerZo - ojaxuri meurneobebis an/da kerZo piris mier 

ganxorcielebuli investicia; 

 saxelmwifo – qveynis mTavarobebis mier ganxorcielebuli investicia, 

rogoradac SeiZleba CaiTvalos mag.: infrastuqturis mSenebloba; 

 ucxouri – qveynis garedan Semosuli investiciebis nairsaxeoba, 

romelic SesaZlebelia, ganxorcieldes rogorc ucxo qveynis 

mTavrobebis, aseve moqalaqeebisa da organizaciebis mier; 

 Sereuli – kerZo, saxelmwifo da ucxouri investiciebis erToblioba. 

აseve SesaZlebelia investiciebi erTmaneTisgan ganvasxvavoT, rogorc 

mTlian da wminda investiciebad. 

 

            𝐼 = 𝐼𝑁 + 𝐴,    sadac                                                           (1) 
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I - mTliani investiciis raodenobaa, 𝐼𝑁 − wminda investiciis raodenoba, 

xolo 𝐴 –kapitalis amortizaciis xarjia da  𝐴 = 𝛿𝑘,  𝛿 − amortizaciis norma,                                                                                                           

𝑘 - kapitalis raodenoba. wminda investicia t periodSi ganisazRvreba, 

rogorc kapitalis raodenobebs Soris sxvaoba t+1 periodsa t periods 

Soris. 𝐼𝑁(𝑡) = 𝑘𝑡+1 − 𝑘𝑡. uwyvet periodSi mTlian investiciebs aqvs Semdegi 

saxe: 𝐼 =
𝑑𝑘

𝑑𝑡
+ 𝛿𝑘. 

sainvesticio gadawyvetileba: kompaniam, romelic iRebs 

gadawyvetilebas, unda gaakeTos martivi Sedareba – daabandos Tu ara 

kapitali, magaliTad: iyidos Tu ara axali manqana-danadgari, aaSenos axali 

qarxana Tu sxva. firmam Tavdapirvelad unda gamoTvalos mogebis mimdinare 

dayvanili Rirebuleba, romelsac am damatebiTi manqana-danadgaris 

gamoyenebiT miRebas elodeba. amitom man mogebis mimdinare dayvanili 

Rirebuleba manqana-danadgaris yidvasTan dakavSirebul danaxarjebs unda 

Seadaros. Tu kapitalis mimdinare dayvanili Rirebuleba masze gasawev 

danaxarjs gadaaWarbebs, maSin kompaniam ar unda iyidos aRniSnuli manqana-

danadgari, anu ar unda ganaxorcielos investicia. aRsaniSnavia is faqti, 

rom aRniSnuli Sexeduleba exeba ara mxolod manqana-danadgarebs, aramed 

investiciebis sxva komponentebsac – rogoricaa axali qarxnebis aSeneba da 

sxva [5, blanSari, gv. 507-527].                                                                                                                                                                                                                                                                                                     

mosalodneli mogebis mimdinare dayvanili Rirebulebis 

gamosaTvlelad, kompaniam sawyis etapze unda Seafasos, Tu ramden xans 

imuSavebs investiciebis dabandebiT Seqmnili axali kapitali (manqana-

danadgari, Senoba-nageboba da sxva). SeiZleba Seqmnilma kapitalma Zalian 

didxans imuSaos, magram drois gasvlasTan erTad isini metad Zviri da 

naklebad saimedoebi xdebian. 

Tu davuSvebT, rom manqana-danadgari Tavis sawyis mdgomareobas 

yovelwliurad 𝛿 normiT kargavs, maSin manqana-danadgari, romelic 

mocemul wels axalia, momdevno wels mxolod (1 − 𝛿) manqana-danadgaris, 

ori wlis Semdeg (1 − 𝛿)2 manqana-danadgaris da a. S. Rirebuleba eqneba. 

amortizaciis norma 𝛿 zomavs yovelwliurad manqana-danadgari Tavisi 

srulfasovnebis ra nawils kargavs. praqtikaSi ZiriTadad teqnikuri 
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aRWurvilobis cveTis norma meryeobs 4%-dan 15%-mde, xolo Senoba-

nagebobebis - 2%-dan 4%-mde. 

Semdeg etapze firmam mosalodnel mogebaTa mimdinare dayvanili 

Rirebuleba unda gamoTvalos.  

im faqtis gasaTvaliswineblad, rom manqana-danadgaris damontaJeba 

garkveul dros moiTxovs, davuSvaT, rom manqana-danadgari, romelic 

SeZenilia t periodSi, eqspluataciaSi Sedis da cveTas mxolod drois 

Semdeg taqtSi t+1 ganicdis. manqana-danadgarze realuri mogeba aRvniSnoT Π 

–Ti. 

Tu kompania yidulobs manqana-danadgars t periodSi, maSin manqana-

danadgari pirvel mogebas moitans t+1 periodSi; es mosalodneli mogeba 

aRvniSnoT Π𝑡+1
𝑒  simboloTi. t+1 periodis mosalodneli mogebis mimdinare 

Rirebuleba t periodSi Semdegi formuliT ganisazRvreba: 

 

1

1 + 𝑟𝑡
Π𝑡+1

𝑒  

 

vinaidan mogebas realur mniSvnelobaSi vafasebT, momavali mogebis 

diskontirebisTvis realur saprocento ganakveTebs gamoviyenebT. 

t+2 periodis mosalodneli mogeba erTi manqana-danadgaridan Π𝑡+2
𝑒 -iT 

aRvniSnoT. radgan cveTis Sedegad t+2 periodSi manqana-danadgaris mxolod 

(1 − 𝛿) nawili rCeba, amitom manqana-danadgaris am nawilidan mosalodneli 

mogeba tolia (1 − 𝛿)Π𝑡+2
𝑒 . am ukanasknelis mimdinare dayvanili Rirebuleba t 

periodisTvis Seadgens [5, blanSari, gv. 507-527]: 

 

1

(1 + 𝑟𝑡)(1 + 𝑟𝑡+1
𝑒 )

(1 − 𝛿)Π𝑡+2
𝑒  

 

mimdinare Rirebuleba t periodSi mosalodneli mogeba: t+1; t+2…. periodSi 
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analogiuri logikiT SeiZleba gamoiTvalos momdevno periodebis 

mosalodneli mogebebic. yvela periodis mogebebis TavmoyriT miviRebT 

aRniSnuli manqana-danadgaris yidviT miRebul mosalodnel mogebaTa 

mimdinare periodze dayvanil Rirebulebas t periodSi, romelsac V(Π𝑡
𝑒)-Ti 

aris aRniSnuli [5, blanSari, gv. 507-527]: 

V(Π𝑡
𝑒) =

1

1 + 𝑟𝑡
Π𝑡+1

𝑒 +
1

(1 + 𝑟𝑡)(1 + 𝑟𝑡+1
𝑒 )

(1 − 𝛿)Π𝑡+2
𝑒 + ⋯ 

 

mosalodneli mimdinare dayvanili Rirebuleba tolia momdevno 

periodis mosalodneli mogebis diskontirebul Rirebulebas damatebuli 

mocemuli periodidan ori droiTi taqtis Semdeg mosalodneli mogebis 

diskontirebuli Rirebuleba da a. S. 

kompaniis gadawyvetileba, SeiZinos Tu ara sawarmoo kapitali, 

damokidebulia mosalodnel mogebaTa mimdinare dayvanil Rirebulebasa da 

aRniSnuli kapitalis fass Soris damokidebulebaze. analizis 

gasamartiveblad davuSvaT, rom kompania apirebs manqana-danadgaris SeZenas, 

romlis realuri fasi (ekonomikaSi warmoebul saqonelTa kalaTis 

TvalsazrisiT) 1-is tolia. firmam mogebaTa mimdinare dayvanili 

Rirebuleba 1-s unda Seadaros. 

Tu misaReb mogebaTa mimdinare dayvanili Rirebuleba 1-ze naklebia, 

kompaniam ar unda SeiZinos manqana-danadgari; Tu ase ar moiqceva, maSin mas 

manqana-danadgarSi mosalodnel mogebaze metis gadaxda mouwevs. Tu 

mosalodnel mogebaTa mimdinare dayvanili Rirebuleba 1-s aWarbebs, maSin 

firmas axali manqana-danadgaris yidvis stimuli eqneba.  

1

1 + 𝑟𝑡
Π𝑡+1

𝑒  

 

1

(1 + 𝑟𝑡)(1 + 𝑟𝑡+1
𝑒 )

(1 − 𝛿)Π𝑡+2
𝑒  

Π𝑡+1
𝑒  

(1 − 𝛿)Π𝑡+2
𝑒  
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axla erTi konkretuli firmis da erTi manqana-danadgaris 

magaliTidan gadavideT mTlian ekonomikaSi investiciebis raodenobaze. 

erT manqana-danadgarze an, ufro zogadad, mTlianad ekonomikisaTvis 

kapitalis erTeulze mogeba (sadac kapitali moicavs manqana-danadgarebs, 

qarxnebs, saofise Senobebs, inventars da a. S) aRvniSnoT Π𝑡-Ti. kapitalis 

erTeulze mogebis mosalodneli mimdinare dayvanili Rirebuleba 

aRvniSnoT V(Π𝑡
𝑒) – Ti, msgavsad ise, rogorc aqamde gavnsazRvreT. 

investiciebis funqcia SeiZleba Caiweros Semdegi saxiT [5, blanSari, 

gv. 507-527]: 

 

𝐼𝑡 = 𝐼[V(Π𝑡
𝑒)]  

(+) 

investiciebi dadebiTad aris damokidebuli momavali mogebis 

mosalodnel mimdinare dayvanil Rirebulebaze (kapitalis erTeulze). rac 

ufro maRalia mimdinare an mosalodneli mogeba, miT maRalia 

mosalodneli mimdinare dayvanili Rirebuleba da investiciebis moculoba. 

rac maRalia mimdinare an mosalodneli saprocento ganakveTi, miT dabalia 

mosalodneli mimdinare dayvanili Rirebuleba da analogiurad, dabalia 

investiciebis moculoba. 

investiciebis mosalodnelo mogebis mimdinare dayvanili 

Rirebulebis analizi gavs jeims tobinis investiciebis models, romelic 

exeba firmis Rirebulebis analizs. investiciebis tobinis modeli 

mogvianebiT naSromSi calke qveTavad iqneba ganxiluli. 

ganvixiloT gansakuTrebuli SemTxveva, sadac investiciebs, mogebasa 

da saprocento ganakveTebs Soris damokidebuleba Zalian martivia. 

davuSvaT, kompaniebi elodebian, rom rogorc momavali mogeba 

(kapitalis erTeulze), ise momavali saprocento ganakveTebi imave doneze 

darCeba, rogorc mimdinare periodSia; Sesabamisad, SeiZleba Caiweros: 

Π𝑡+1
𝑒 = Π𝑡+2

𝑒 = ⋯ = Π𝑡 

xolo saprocento ganakveTis SemTxvevaSi: 
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𝑟𝑡+1
𝑒 = 𝑟𝑡+2

𝑒 = ⋯ = 𝑟𝑡 

ekonomistebi amgvar molodinebs (molodinebs, romlis mixedviTac 

momavali axlandelis msgavsi iqneba) statikur molodinebs uwodeben. 

aRniSnuli ori daSvebis safuZvelze V(Π𝑡
𝑒) =

1

1+𝑟𝑡
Π𝑡+1

𝑒 +
1

(1+𝑟𝑡)(1+𝑟𝑡+1
𝑒 )

(1 − 𝛿)Π𝑡+2
𝑒 +

⋯ gantoleba SeiZleba Caiweros rogorc [5, blanSari, gv. 507-527]: 

V(Π𝑡
𝑒) =

1

1 + 𝑟𝑡
Π𝑡 +

1

(1 + 𝑟𝑡)2
(1 − 𝛿)Π𝑡 + ⋯ 

Tu gavitanoT frCxilebs gareT 
1

1+𝑟𝑡
Π𝑡 wevrs maSin miviRebT, 

V(Π𝑡
𝑒) =

1

1 + 𝑟𝑡
Π𝑡(1 +

1 − 𝛿

1 + 𝑟𝑡
+ ⋯) 

aRniSnul gantolebis frCxilebSi mdebare wevri warmoadgens 

usasrulod klebad geometriul progresias. Tu gamoviyenebT usasrulod 

klebadi geometriuli progresiis jamis formulas, maSin gveqneba: 

(1 +
1 − 𝛿

1 + 𝑟𝑡
+ (

1 − 𝛿

1 + 𝑟𝑡
)2 + ⋯) =

1

1 −
1−𝛿

1+𝑟𝑡

=
1 + 𝑟𝑡
𝑟𝑡 + 𝛿

 

Sesabamisad miiReba: 

V(Π𝑡
𝑒) =

Π𝑡

𝑟𝑡 + 𝛿
 

𝐼𝑡 = 𝐼[V(Π𝑡
𝑒)] tolobis gaTvaliswinebiT modeli SeiZleba Caiweros 

rogorc: 

𝐼𝑡 = 𝐼(
Π𝑡

𝑟𝑡 + 𝛿
) 

investicia mogebis normis saprocento ganakveTisa da amortizaciis 

normis jamTan Sefardebis funqciaa. 

realuri saprocento ganakveTisa da amortizaciis normis jams 

mosargeblis danaxarji an kapitalis saarendo danaxarji ewodeba. 

imisaTvis, rom vnaxoT, Tu ratom, gavakeTeT daSveba imis Sesaxeb, rom firma 

manqana-danadgars, yidvis nacvlad, arendiT iRebs. ra Tanxa unda miiRos 

saarendo saagentom yovelwliurad? manqana-danadgari romc ar cvdebodes, 

saagento moiTxovs saprocento gadasaxdels, romelic tolia 𝑟𝑡 
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gamravlebuli manqana-danadgaris fasze (vinaidan aqamde gakeTebulia 

daSveba fasebis 1–Tan tolobis Sesaxeb, maSin 𝑟𝑡 gamravlebuli 1-ze iqneba 

isev 𝑟𝑡-is toli). Sesabamisad, saagentom, minimum, manqana-danadgaris yidviT 

da Semdeg misi arendiT gacemiT imdeni unda miiRos, ramdensac miiRebda 

minimum obligaciis yidviT (obligaciis magaliTi gulisxmobs, rom 

saxelmwifo obligacia warmoadgens yvelaze dabal Semosavlian, 

xelmisawvdom da amavdroulad nakleb riskian dabandebas). damatebiT, 

saarendo saagentom fasis dadebisas unda gaiTvaliswinos cveTis 

Rirebuleba, romelic manqana-danadgaris Rirebulebaze, 1-ze, 𝛿-s 

gamravlebiT miiReba. am logikiT:  

saarendo danaxarji = (𝑟𝑡 + 𝛿) 

imis miuxedavad, rom kompaniebi, rogorc wesi, arendiT ar iReben maT 

mier gamosayenebel manqana-danadgarebs, (𝑟𝑡 + 𝛿) mainc moicavs manqana-

danadgarebis drois erTi periodiT (wliT) gamoyenebis aracxad danaxarjs, 

romelsac zogjer Crdilovan danaxarjsac uwodeben. 

investiciebis funqciis interpretireba SeiZleba Semdegnairad: 

investiciebi damokidebulia mogebasa da mosargeblis danaxarjebis 

Tanafardobaze; rac maRalia mosargeblis danaxarjebi, miT dabalia 

investiciebis moculoba. 

mogebas, realur saprocento ganakveTsa da investicias Soris 

aRniSnuli damokidebuleba mkacr daSvebas efuZneba: mosalodneli momavali 

iseTive iqneba, rogorc mimdinare. aRniSnuli daSveba praqtikaSi naklebad 

gamoiyeneba, vinaidan molodini momavlis Sesaxeb gansxvavdeba mimdinare 

periodisgan. sainvesticio gadawyvetilebis miRebaSi molodinebs didi 

roli uWiravs. 

Teoria, romelic Camoyalibebulia, gulisxmobs, rom investiciebi 

perspeqtivaze unda iyos orientirebuli. upirveles yovlisa ki, 

damokidebuli unda iyos momavalSi mosalodnel mogebaze. aqamde arsebuli 

daSvebidan gamomdinare, investiciebisTvis mogebis misaRebad erTi welia 

saWiro da V(Πt
e) =

1

1+rt
Πt+1

e +
1

(1+rt)(1+rt+1
e )

(1 − δ)Πt+2
e + ⋯ gantolebaSi mimdinare 

mogeba saerTod ar figurirebs. Tumca, investiciebis Sesaxeb gasaocari 
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empiriuli faqti gviCvenebs, rom investiciebi mimdinare mogebis 

cvlilebebTan erTad icvleba. 

     aRniSnuli damokidebuleba empiriulad Semowmebuli da 

dadasturebulia aSS-s ekonomikis yovelwliuri investiciebis da mogebis 

monacemebiT 1960 wlidan mimdinare periodamde.  

SeniSvna: zemoT aRniSnul Teoriis empiriul SemowmebaSi mogeba 

gamoTvlilia, rogorc gadasaxadebis gadaxdis Semdeg mogebisa da aSS-s 

arasafinanso korporaciebis mier gadaxdili sargeblis jamis Sefardeba 

maTi kapitalis maragTan. xolo investiciebi gamoTvlilia, rogorc 

fiqsirebuli arasabinao investiciebis Sefardeba fiqsirebuli arasabinao 

kapitalis maragTan. 

Tu kompaniebi moelian, rom momavali mogeba zustad ise Seicvleba, 

rogorc mimdinare mogeba, maSin momavali mogebis mimdinare dayvanili 

Rirebuleba da investiciebic ise Seicvleba, rogorc mimdinare mogeba. 

ekonomisti ouen lamonti mivida im daskvnamde, rom investiciebisTvis 

mimdinare mogebis efeqti ufro Zlieria, vidre nawinaswarmetyvelebia aqamde 

ganxiluli TeoriiT [5, blanSari, gv. 507-527].. 

imis dasadgenad, Tu romeli ufro mniSvnelovania sainvesticio 

gadawyvetilebis misaRebad – rentabeloba (momavali mogebis mosalodneli 

mimdinare diskontirebuli Rirebuleba) Tu fulis nakadi (mimdinare mogeba, 

fulis wminda nakadi, romelsac firma amJamad iRebs), lamontma empiriuli 

dakvirveba moaxdina 1996 wels momxdar faqtze, rodesac aSS-Si navTobis 

fasi 50% -iT Semcirda da navTobTan dakavSirebul saqmianobebSi msxvili 

zarali gamoiwvia. mecnieri daakvirda da naxa, rom sanavTobo saqmianobiT 

dakavebulma firmebma metad Seamcires investiciebi Tavis arasanavTobo 

saqmianobebSi, Tu sxva firmebma, romelic imave arasanavTobo saqmianobebSi 

iyvnen CarTulni. lamontma SeamCnia, rom fulis nakadis yoveli 1 dolariT 

Semcireba, romelic navTobze fasis SemcirebiTaa gamowveuli, ukavSirdeba 

arasanavTobo saqmianobebSi sainvesticio danaxarjebis Semcirebas 10 

centidan 20 centamde. aRniSnuli faqti gulisxmobs, rom mimdinare fulis 

nakadi mniSvnelovania. 
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erTi mxriv, zogierTi firma, romelsac maRali rentabeluri 

sainvesticio proeqtebi aqvs, romelTa Sesabamisi mimdinare mogeba dabalia, 

rogorc Cans, Zalian mcire investiciebs axorcielebs. meore mxriv, 

zogierTi firma maRali mimdinare mogebiT, zogjer saeWvo momgebianobis 

proeqtebSi axorcielebs investicias. SeiZleba iTqvas, rom mimdinare mogeba 

gavlenas axdens investiciebze maSinac ki, roca mogebis mosalodneli 

mimdinare dayvanili Rirebuleba gakontrolebulia. 

imis gasagebad, Tu ratom axdens sainvesticio gadawyvetilebaze 

gavlenas mimdinare mogeba, ganvixiloT zogierTi mizezi: 

firmas, romelsac surs axali manqana-danadgarebis yidva, magram 

dabali mimdinare mogeba, aqvs saWiro fuladi saSualebebis miReba mxolod 

sesxis aRebiT SeuZlia. man SeiZleba ar isurvos sesxis aReba; miuxedavad 

imisa, rom mosalodneli mogeba SeiZleba kargad gamoiyurebodes, movlenebi 

SeiZleba uaresisken Seicvalos, ramac kompania valis gadaxdisuunarod 

aqcios. magram, Tu mimdinare mogeba maRalia, firmam SesaZloa sakuTari 

investiciebi Tavisi Semosavlis garkveuli nawilis akumulirebiT, sesxis 

aRebis gareSe, daafinansos. saqmis arsi gamoixateba imaSi, rom ufro 

maRalma mimdinare mogebam SeiZleba firmebs meti investirebisken ubiZgos. 

kompanias investiciebis ganxorcielebis survili romc hqondes, 

sesxis aRebasTan dakavSirebiT mas SeiZleba sirTule Seeqmnas. potenciuri 

kreditorebi SeiZleba ar iyvnen darwmunebulni imaSi, rom proeqti iseTi 

kargia, rogorc amas firma amtkicebs da isini SeiZleba daeWvdnen mis 

gadaxdisunarianobaSi. Tu firmas didi mimdinare mogeba aqvs, man ar unda 

isesxos da arc sWirdeba potenciur kreditorTa darwmuneba. mas SeuZlia 

moqmedeba da investireba sakuTari survilisamebr da ufro mosalodnelia, 

rom is asec moiqceva. 

imisaTvis, rom SesabamisobaSi iyos sainvesticio qcevasTan, romelsac 

praqtikaSi vakvirdebiT, ukeTesi iqneba Tu investiciis gantolebis 

specifikacias Semdegi saxiT CamovayalibebT [5, blanSari, gv. 507-527]: 

𝐼𝑡 = 𝐼[V(Π𝑡
𝑒), Π𝑡]  

                                   (+,+) 
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investicia zrdad damokidebulebaSia rogorc momaval mogebaTa 

mosalodnel mimdinare dayvanil Rirebulebaze, ise mimdinare mogebaze. 

rogorc vnaxeT investicia damokidebulia rogorc mimdinare, ise 

mosalodnel mogebaze, anu, ufro garkveviT, kapitalis erTeulze mimdinare 

da mosalodnel mogebaze. sasurvelia gavceT kiTxvas pasuxi, Tu ra 

gansazRvravs kapitalis erTeulze mogebas. aRniSnulis pasuxs warmoadgens 

2 faqtori: 1) gayidvebis moculoba; 2) kapitalis arsebuli maragi. Tu 

gayidvebi kapitalis maragTan mimarTebaSi dabalia, maSin mogeba kapitalis 

erTeulze, rogor Cans, aseve dabali iqneba. 

Tu davuSvebT, rom gayidvebsa da gamoSvebas Soris gansxvaveba ar 

arsebobs maSin SeiZleba CavweroT [5, blanSari, gv. 507-527]: 

Π𝑡 = Π(
Y𝑡

𝐾𝑡
) 

sadac Y𝑡 gamoSveba, igive gayidvebia, 𝐾𝑡-kapitalis maragi drois t 

momentisaTvis. 

mogeba kapitalis erTeulze gayidvebis kapitalis maragze Sefardebis 

zrdadi funqciaa. kapitalis mocemuli maragisaTvis, rac maRalia gayidvebi, 

miT maRalia kapitalis erTeulze mogeba. mocemuli gayidvebisaTvis, rac 

maRalia kapitalis maragi, miT dabalia kapitalis erTeulze mogeba. 

zogadi saxiT SeiZleba mogebasa da gamoSvebas Soris damokidebuleba 

interpretirebul iqnes Semdegnairad:L mogeba mcirdeba recesiis dros da 

izrdeba ekonomikis aRmavlobis dros. 

mogebasa da gamoSvebis aRniSnuli damokidebulebis Sesaferisobaze 

metyvelebs ori faqti. erTi mxriv, is gulisxmobs kavSirs mimdinare da 

momavalSi mosalodnel gamoSvebasTan, xolo meore mxriv ki - 

investiciebTan: mimdinare gamoSveba gavlenas axdens mimdinare mogebaze, 

momavalSi mosalodneli gamoSveba gavlenas axdens momavalSi mosalodnel 

mogebaze. amgvarad, mimdinare da momavalSi mosalodneli mogeba gavlenas 

axdens investiciebze. magaliTad, xangrZlivi, uwyveti ekonomikuri 

aRmavloba kompaniebs uyalibebs maRali mogebis molodins, rogorc 

mimdinare periodSi, ise momavalSi, garkveuli droisaTvis.  
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moxmarebis da sainvesticio qcevas Soris arsebobs rogorc msgavseba,  

aseve gansxvaveba, kerZod: 

samomxmareblo gadawyvetileba damokidebulia imaze, momxmareblebi 

Semosavlis mimdinare cvlilebas miiCneven, rogorc droebiTs Tu 

permanentuls. rac ufro metad elian momxmareblebi, rom Semosavlis 

mimdinare zrda droebiTia, miT naklebad gazrdian isini moxmarebis 

moculobas. 

kompaniebis qcevac aseTivea: mimdinare gayidvebis cvlileba 

permanentulia Tu cvalebadi, es gavlenas axdens sainvesticio 

gadawyvetilebaze. firmebi rac ufro metad miiCneven gayidvebis zrdas 

droebiT movlenad, miT ufro naklebad iTvaliswineben isini mogebis 

mimdinare Rirebulebas da, amgvarad, naklebad savaraudoa, rom maT iyidon 

axali manqana-danadgarebi, an aaSenon axali qarxnebi. swored amitomaa, rom 

magaliTad, gayidvebis bumi, romelsac adgili aqvs yovelwliurad 

saaxalwlo dResaswaulebs Soris, investiciebis bums yoveli wlis 

dekemberSi ar iwvevs. firmebs esmiT, rom es bumi ar aris permanentuli. 

arsebobs agreTve mniSvnelovani gansxvavebebi samomxmareblo da 

sainvesticio gadawyvetilebebs Soris, kerZod: 

moxmarebis Teoria, romelic gulisxmobs, rom rodesac Semosavlebi 

izrdeba da momxmarebeli grZnobs, rom es permanentulia, am zrdas 

moxmarebis zrdiT pasuxobs. Semosavlis zrdis permanenuli buneba 

gulisxmobs, rom maT SeuZliaT sakuTar Tavs neba miscen moxmareba, 

rogorc mimdinare periodSi, ise momavalSi imave raodenobiT gazardon, 

rogorc izrdeba Semosavali. SemosavalTan SedarebiT moxmarebis ufro 

meti proporciiT zrda, mogvianebiT, moxmarebis Semcirebas moiTxovs da 

momxmareblebisaTvis ar arsebobs mizezi, rom maT moxmarebis ase dagegmva 

surdeT. 

axla ganvixiloT firmebis qceva, romlebic gayidvebis zrdis 

pirispir aRmoCndnen da miaCniaT, rom es zrda permantulia. mosalodnel 

mogebaTa mimdinare Rirebuleba izrdeba, rac investiciebis zrdas 

ganapirobebs. Tumca, moxmarebisagan gansxvavebiT, es ar gulisxmobs, rom 
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investiciebis zrda gayidvebis zrdis toli unda iyos. mxolod im 

SemTxvevaSi, rodesac firma gadawyvets, rom gayidvebis zrda axali manqana-

danadgarebis SeZenas an axali qarxnebis aSenebas amarTlebs, SeiZleba 

investiciebis swrafad ganxorcieleba moisurvos, rac sainvesticio 

xarjebis msxvil, magram araxangrZliv zrdas gamoiwvevs. sainvesticio 

xarjebis amgvarma zrdam SeiZleba gayidvebis zrdas gadaaWarbos. 

      konkretulad aviRoT kompania, romelSic kapitalis wliur 

gayidvebTan Sefardeba 𝜔-s tolia. im SemTxvevaSi, Tu mocemul wels 

gayidvebis 𝜑 zrda permanentulia da firmas surs kapitalis gamoSvebasTan 

igive Sefardeba SeinarCunos, es firmisgan moiTxovs kapitalze damatebiT 

𝜔𝜑 daxarjvas. Tu firma damatebiT kapitals dauyonebliv iyidis, mocemul 

wels sainvesticio danaxarjebis zrda gayidvebis 𝜔-jer zrdis toli 

iqneba. rogorc ki kapitalis maragi SesabamisobaSi mova, firma 

investiciebis normalur moculobas daubrundeba. es magaliTi ukidures 

SemTxvevas gulisxmobs, radgan saeWvoa, rom firmebma Tavisi kapitalis 

maragis koreqtireba myisierad moaxdinon. magram maSinac ki, roca isini 

Tavisi kapitalis marags SesabamisobaSi moyvanas ufro neli tempiT, 

magaliTad, ramdenime wlis ganmavlobaSi axdenen, investiciebis zrda 

SeiZleba gayidvebis zrdas garkveuli drois ganmavlobaSi aWarbebdes. 

Π𝑡 = Π(
Y𝑡

𝐾𝑡
) gantolebis gamoyenebiT SeiZleba gavimeoroT igive 

msjeloba. radgan gamoSvebasa da gayidvebs Soris gansxvaveba 

ugulvebelvyaviT, gayidvebis Tavdapirveli zrda gamoSvebis, Y, imave 

odenobiT zrdas gamoiwvevs. ase rom, 
𝑌

𝐾
. firmebis gamoSvebis maTi kapitalis 

maragze Sefardeba, agreTve gaizrdeba. Sedegad firmebi ufro maRal 

mogebas miiReben da es maT meti investiciebis ganxorcielebisaken ubiZgebs. 

droTa ganmavlobaSi, investiciebis maRali moculoba kapitalis, 𝐾, maRal 

marags ganapirobebs. amgvarad, 
𝑌

𝐾
 mcirdeba da normalur dones ubrundeba. 

masTan erTad normalur mniSvnelobas ubrundeba kapitalis erTeulze 

mogeba da investiciebis moculoba. amgvarad, gayidvebis permanentuli 

zrdis sapasuxod investiciebi Tavdapirvelad SeiZleba bevrad gaizardos, 

magram Semdeg, droTa ganmavlobaSi, normalur moculobas ubrundeba. 
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1.2. kavSiri investiciebsa da ZiriTad kapitals Soris  

investiciebis modelebis ekonomikuri Sinaarsis gasagebad 

mniSvnelovania ZiriTadi kapitalis gansazRvra. ZiriTadi kapitali aris 

Senoba-nagebobebis, manqana-danadgarebis Tu sxva warmoebisTvis 

mniSvnelovani mowyobilobebis maragi. aRsaniSnavia, rom SemdegSi kapitalis 

ganmartebaSi moiazreba warmoebisaTvis saWiro mowyobilobebisa Tu uZravi 

qonebis realuri Rirebuleba. 

davuSvaT firma drois  𝑡 − 𝜏periodSi ZiriTadi kapitalis, warmoebis 

saSualebebisa da mowyobilebebis SesaZenad 𝐼𝑡−𝜏 lars xarjavs, sadac 𝐼𝑡−𝜏-Si 

investiciebis realuri Rirebuleba igulisxmeba (nominaluri Rirebuleba 

gayofili fasebis indeqsze, romelic gansazRvrulia sabaziso wlisTvis). 

saqonels, romelSic investicia xorcieldeba eqspulataciis 

xangrZlivi periodi gaaCnia. kapitali drois mixedviT ganicdis cveTas, 

Sesabamisad  kapitalis moculoba t periodSi, romelic Seqmnilia 𝑡 − 𝜏 

drois taqtSi ganxorcielebuli investiciiT moicema Semdegi saxiT: 

𝑘𝑡,𝑡−𝜏 ≡ 𝑠𝑡𝐼𝑡−𝜏                                                              (2) 

sadac 𝑘𝑡,𝑡−𝜏– (t–𝜏)periodSi ganxorcielebuli investiciebiT Seqmnili 

kapitalis Rirebulebaa t periodSi, 𝐼𝑡−𝜏–investiciebis realuri Rirebuleba 

t –𝜏 periodSi, xolo 𝑠𝑡–investiciebis droSi Senaxvis koeficienti, kerZod 

mTliani investiciebidan ra nawili darCa gaucveTavi. 

mTliani kapitalis moculoba t periodSi aris mimdinare da wina 

periodebSi ganxorcielebuli investiciebidan Seqmnili kapitalis 

raodenobis jami [17, miqiaSvili, Tavi 5 gv. 2-3]: 

 

𝑘𝑡 ≡ ∑ 𝑘𝑡,𝑡−𝜏 = ∑ 𝑠𝑡,𝜏𝐼𝑡−𝜏
𝑇
𝜏=0

𝑇
𝜏=0                                                      (3) 

sadac 𝑘𝑡aris kapitalis mTliani moculoba drois t periodSi, xolo 

𝑘𝑡,𝑡−𝜏aris (t–𝜏) periodSi investiciebidan Seqmnili kapitalis moculoba t  

periodSi, 𝐼𝑡−𝜏– investiciebis moculoba t–𝜏 periodSi, xolo 𝑠𝑡,𝜏-

investiciebis Senaxvis koeficienti. 
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ZiriTadi kapitalis ganxilvisas mniSvnelovania cveTis normis 

gansazRvra. cveTis Sesaxeb erT-erTi cnobili Teoria SemuSavebul iqna 

robert uinfris mier, romelic efuZneba kapitalis gamoyenebis periodis 

centrirebas kapitalis gamoyenebis periodis saSualo mniSvnelobaze [23, 

Эрнст, СТ., 263]. aRniSnuli Teoria dafuZnebulia kapitalis gamoyenebis 

saSualo periodis winaswar Sefasebaze. igi aqtiurad gamoiyeneboda aSS-s 

vaWrobis saministros mier me-20 saukunis bolomde.  

cveTis normis dadgenis aseve cnobil formas warmoadgens e.w. 

„mudmivad eqsponencialuri specifikacia“, romelic dafuZnebulia aqtivebis 

cveTis tempis droSi ucvlelobis daSvebaze. Tu cveTis norma erT 

periodSi aris 𝛿, maSin Senaxvis koeficienti 𝜏 periodSi iqneba 𝑠𝑡 = (1 − 𝛿)𝜏. 

aRsaniSnavia, rom periodis zrdisas Senaxvis koeficienti miiswrafis 0-sken 

( 𝜏 → ∞, 𝑠𝑡 → 0). Sesabamisad kapitalis saerTo moculoba t periodSi iqneba 

[17, miqiaSvili, Tavi 5 gv. 2-3]: 

𝑘𝑡 = ∑ 𝐾𝑡,𝑡−𝜏 = ∑ (1 − 𝛿)𝜏𝐼𝑡−𝜏
𝑇
𝑡=0

𝑇
𝑡=0                                                 (4) 

grafiki 1.2.1: kapitalis Rirebuleba 
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wminda ZiriTadi kapitalis gamoTvlis alternatiuli xerxi aris 

mudmivi materialur-sawarmoo maragebis meTodi, romelsac aqvs Semdegi 

saxe: 

𝑘𝑡 = (1 − 𝛿)𝑘𝑡−1 + 𝐼𝑡                                                              (5) 

sadac 𝑘𝑡 warmoadgens kapitalis moculobas t periodSi, 𝑘𝑡−1aris 

kapitalis moculoba t-1periodSi, xolo 𝐼𝑡-investiciebis moculoba t 

periodSi. 

rodesac kapitalis moculoba drois mixedviT mudmivi ar aris, 

kapitalis saerTo moculoba gamoiTvleba Semdegnairad [17, miqiaSvili, 

Tavi 5 gv. 2-3]: 

𝑘𝑡 = (1 − 𝛿𝑡)𝑘𝑡−1 + 𝐼𝑡                                                          (6) 

kapitalis amortizaciis moculoba Seadgens cveTis normisa da kapitalis 

raodenobis namravls. Sesabamisad, amortizebuli kapitalis moculoba t-1 

periodSi iqneba 𝐴 = 𝛿𝑡𝑘𝑡−1. wminda investiciebi warmoadgens kapitalis 

nazrds periodebs Soris, 𝐼𝑁 = 𝑘𝑡 − 𝑘𝑡−1. Tu CavatarebT martiv gardaqmnebs (6) 

gamosaxulebaSi, miviRebT mTliani investiciebis moculobas: 

𝐼𝑡 = 𝑘𝑡 − (1 − 𝛿𝑡)𝑘𝑡−1 

𝐼𝑡 = (𝑘𝑡 − 𝑘𝑡−1) + 𝛿𝑡𝑘𝑡−1 

𝐼𝑡 = 𝐼𝑁 + 𝐴                                                                                      (7) 

mTliani investiciebi = wminda investiciebs + amortizaciis norma. 

ekonomikuri Teoria saSualebas gvaZlevs avirCioT cveTis sxvadasxva 

meTodebidan metad xelsayreli. konkretulad cveTis daricxvis yvela 

meTods safuZvlad udevs aqtivebis ekonomikuri gaufasureba. vinaidan 

kompania cdilobs xarjebis minimizacias, Sesabamisad, im SemTxvevaSi, 

rodesac investiciebidan miRebuli sargeblis diskontirebuli Rirebuleba 

aRemateba mis fass, maSin igi iRebs investiciebis ganxorcielebis 

gadawyvetilebas. sawinaaRmdego SemTxvevaSi igi investirebisgan Tavs 

ikavebs da cdilobas arsebuli kapitalis pirobebSi warmoebis 

Semcirebisgan Tavis Sekavebas [23, Эрнст, СТ., 266-267]. firma kapitalis 
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gamoyenebis periods afasebs winaswar, ris safuZvelzec akeTebs arCevans 

cveTis meTodebs Soris. aRsaniSnavia, rom  aqtivis winaswar Sefasebul 

periodebSi misi Rirebuleba SedarebiT neli tempiT iklebs bolo 

periodebTan mimarTebaSi, raSic logikuri azri devs. vinaidan, firmisTvis 

bolo periodebSi aqtivi metad umniSvnelo xdeba, rasac Tan sdevs misi 

fasis mniSvnelovani an erTdrouli dacema. aRniSnuli faqti xsnis aqtivis 

ekonomikuri Rirebulebis, misi cveTis da kompaniis interesebs Soris 

damokidebulebas. 

kapitalis Rirebulebasa da momsaxurebis periods Soris 

damokidebuleba gansxvavebulia sxvadasxva meTodebs Soris. 

magaliTad, uinfris meTodis mixedviT kapitalis Rirebuleba droSi 

SedarebiT neli tempiT klebulobs, rodesac eqsponencialuri meTodis 

dros igi SedarebiT daCqarebulad mcirdeba [61, Winfrey, 1935]. 

heltenma da vikofma empiriuli kvleva Caatares kapitalis mravali 

saxeobis, ris Sedegadac daaskvnes, rom eqsponencialuri anu geometriuli 

cveTa ZiriTadad naklebad asaxavs realobas umetesi tipis kapitalisTvis. 

Tumca heltenma da vikofma empiriulad Seamowmes sxva meTodebic. maTi 

kvlevebis safuZvelze dadginda, rom realobasTan SedarebiT axlos 

eqponencialuri meTodi dgas, vinaidan igi aris metad mosaxerxebeli, 

martivi da metad Seesabameba mravali saxis kapitalis realur fasi-

xangrZlivobis mruds [23, Эрнст, СТ., 267-268]. 

 

 

 

1.3. investiciebis modelirebis saerTo sqema 

investiciebis modelirebisas mniSvnelovania kapitalis sasurveli 

moculobis donis gansazRvra, vinaidan xSir SemTxvevaSi igi gansxvavebulia 

kapitalis mimdinare mniSvnelobisgan. kapitalis sasurveli moculoba aris 

firmisTvis optimaluri funqcionirebisTvis saWiro manqana-danadgarebis, 

Senoba-nagebobisa Tu sxva ZiriTadi fondebis raodenoba. sasurvelia gaeces 
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pasuxi Semdeg kiTxvebs: ra faqtorebi axdenen kapitalis sasurvel 

moculobaze gavlenas da rogor SeiZleba am faqtorebis modelireba, 

ratom ar aris kapitalis sasurveli moculoba da mimdinare kapitalis 

raodenoba Tanabari da rogor xdeba kapitalis moculobis sasurvel 

moculobasTan daaxloeba. 

investiciebis qcevis es ori aspeqti SeiZleba ganxilul iqnas Semdegi 

meTodebiT: Tu kapitalis sasurveli raodenoba aris 𝑘∗, kapitalis 

arsebuli raodenoba t-1 periodSi 𝑘𝑡−1, xolo 𝑔𝑡 aris kapitalis morgebis 

siswrafe 𝑘𝑡−1-ის  𝑘𝑡
∗-sTan t periodSi. im SemTxvevaSi, rodesac 𝑔𝑡=0  k iqneba 

fiqsirebuli sidide da ar iqneba aranairi investiciebi, romlebic 

Seamcireben sxvaobas 𝑘𝑡
∗-სა და  𝑘𝑡−1−s Soris. amavdroulad rodesac 𝑔𝑡=1 

sxvaoba arsebul da sasurvel kapitalis odenobas Soris aRmoifxvreba 

drois pirvelive taqtSi. wminda investiciebi drois t periodSi gamoiTvleba 

Semdegnairad [23, Эрнст, СТ., 259-271]: 

𝐼𝑁,𝑡 = 𝑔𝑡(𝑘𝑡
∗ − 𝑘𝑡−1)                                                          (8) 

amasTan rodesac 𝛿-aris kapitalis amortizaciis norma, maSin mTliani 

investiciebi iqneba [23, Эрнст, СТ., 259-271]: 

𝐼𝑡 = 𝑔𝑡(𝑘𝑡
∗ − 𝑘𝑡−1) + 𝛿𝑘𝑡−1 = 𝑔𝑡𝑘𝑡

∗ + 𝑘𝑡−1(𝛿 − 𝑔𝑡)                               (9) 

aRsaniSnavia Semdegi faqti, rodesac  𝛿 < 𝑔𝑡 maSin (𝛿 − 𝑔𝑡) uaryofiTia 

da investiciebis moculoba SedarebiT naklebi unda iyos aRniSnuli 

siCqaris misaRwevad. xolo rodesac 𝛿 > 𝑔𝑡, maSin kapitalis cveTa aWarbebs 

morgebis siCqares da kompanias mouwevs investiciebis saerTo raodenobis 

gazrda. 

imisaTvis rom, SevafasoT (9) gamosaxuleba tolobis marjvena mxareSi 

saWiroa SemTxveviTi wevris CarTva. saRi azridan gamomdinare investiciebi 

aris heterogenuri da SemTxveviTi, Sesabamisad mas unda gaaCndes 

SemTxveviTi wevri, romelic asaxavs cdomilebas. amasTan aRsaniSnavia, rom 

kapitalis moculoba 𝑘𝑡−1 miiReba wina periodebis investiciebis SewonviT, 

Sesabamisad masac unda gaaCndes SemTxveviTi wevri. aRniSnulis 

gaTvaliswinebiT (9) modelis Sefasebisas unda gamoyenebul iqnas umciress 
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kvadratTa meTodisgan ganxvavebuli xerxi, raTa miRebuli Sefasebebi iyos 

obieqturi. 

alternatiuli meTodi warmoadgens Semdegs: SesaZlebelia (9) 

gantolebaSi CavrToT SemTxveviTi wevri, romelic xasiaTdeba pirveli 

rigis avtoregresiiT 𝑈𝑡 = 𝜌𝑈𝑡−1 + 𝜀𝑡. sadac|𝜌| < 1, xolo 𝜀𝑡 aris 

damoukedeblad da normalurad ganawilebuli 0 saSualoTi da mudmivi 

dispersiiT .𝑈𝑡 SesaZlebelia mocemul iqnas sxva rigis avtoregresiuli 

procesiTac monacemTa tipidan gamomdinare (wliuri, kvartaluri, Tviuri) 

.𝑈𝑡-ს mniSvnelobaSi gaerTianebulia: 1) faqtorebi romlebic kompaniisTvis 

da Sesabamisad modelisTvis aris mniSvnelovani, Tumca modelSi ar aris 

CarTuli. 2) SemTxveviTi wevrebi. yuradRebis gamaxvilebis Rirsia is faqti, 

rom rodesac ar aris CaurTveli faqtori korelaciaSi modelSi CarTul 

faqtorebTan, Tumca xasiaTdeba igi droSi avtokorelaciiT, amave Tvisebis 

(avtokorelaciis) matarebeli iqneba 𝑈𝑡-ც. 

 

 

 

1.4. investiciebis aqseleratoris modeli 

investiciebis qcevis erT-erTi adreuli empiriuli modeli Seqmna 

j.klarkma 1915 wels, imisaTvis rom aexsna investiciebis arastabiluri 

xasiaTi. am modelis Tavisebureba aris kapitalis da gamoSvebis 

Tanafardobis  mudmivoba. rac niSnavs, fasebis done, gamomuSabuli 

xelfasi, gadasaxadebi da saprocento ganakeTi pirdapir zegavlenas ar 

axdens kapitalis gaxarjvaze, Tumca SesaZlebelia iribad zemoqmedebdnen 

masze. 

Tu t periodSi gamoSvebis done aris 𝑦𝑡, xolo Tanafardoba 

kapitali/gamoSveba -  𝜇 da gaviTvaliswinebT investiciebis martivi 

aqseleratoris modelis daSvebebs: 1) kapitalis optimaluri done yovel 

periodSi miiRwevadia,                                                                                                                       
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anu mimdinare kapitalis moculoba gautoldeba kapitalis sasurvel  

odenobas 𝑘𝑡 = 𝑘𝑡
∗;  2) pirdapir proporciul damokidebulebaSia kapitalis 

sasurveli moculoba gamoSvebasTan (𝑘𝑡
∗ = 𝜇𝑦𝑡). am daSvebebis 

gaTvaliswinebiT SesaZlebelia CavweroT wminda investiciebi Semdegi saxiT 

[23, Эрнст, СТ., 271-272].: 

𝐼𝑁,𝑡 = 𝑘𝑡 − 𝑘𝑡−1 = 𝜇(𝑦𝑡 − 𝑦𝑡−1)                                                   (10) 

(10) modeli cnobilia martivi aqseleratoris saxeliT (naive accelerator 

model). Tumca, aRniSnuli modelis gamoyeneba ar aris rekomendebuli misi 

ararealuri daSvebebidan gamomdinare, radgan momentalurad ar xdeba 

kapitalis mimdinare raodenobis gadawyoba sasurvel doneze. modelis 

empiriulma Semowmebam mniSvnelovani Sedegi mogvca: umcires kvadratTa 

meTodiT Sefasebisas miRebuli 𝜇 mniSvneloba SedarebiT mcirea 

dakvirvebiT miRebul Tanafardobaze, kapitali/gamoSveba-ze. 

investiciebis martivi aqseleratoris modelis modificirebul 

variants warmoadgens moqnili aqseleratoris modeli, romelic 

warmoadgina l. koikma 1954 wels. aRniSnul modelSi kapitalis sasurveli 

moculoba ar miiRweva periodis 1 taqtSi, aramed kapitalis mimdinare 

moculoba uaxlovdeba sasurvels, fiqsirebuli g (0<g<1) siCqariT. 

sasurveli kapitalis miRwevis siCqaris droSi mudmivobis daSvebiT 

gveqneba: 𝑔𝑡 = 𝑔; (𝑡𝜖∀).  aRniSnulis gaTvaliswinebiT SesaZlebelia CavweroT 

wminda investiciebi Semdegi saxiT: 

𝐼𝑁,𝑡 = 𝑔(𝑘𝑡
∗ − 𝑘𝑡−1)                                                            (11) 

Tu gaviTvaliswinebT rom 𝑘𝑡
∗ = 𝜇𝑦𝑡 da 𝐼𝑁,𝑡 = 𝑘𝑡 − 𝑘𝑡−1 maSin (11) toloba 

miiRebs Semdeg saxes [23, Эрнст, СТ., 271-272]: 

𝐼𝑁,𝑡 = 𝑘𝑡 − 𝑘𝑡−1 = 𝑔(𝑘𝑡
∗ − 𝑘𝑡−1) = 𝑔𝜇𝑦𝑡 − 𝑔𝑘𝑡−1                               (12) 

𝑘𝑡 = 𝑔𝜇𝑦𝑡 − 𝑔𝑘𝑡−1 + 𝑘𝑡−1 = 𝑔𝜇𝑦𝑡 + (1 − 𝑔)𝑘𝑡−1                               (13) 

SevniSnoT rom (13) gamosaxuleba SesaZlebelia CavweroT drois sxva 

taqtebisaTvis t-1; t-2;……… Tu gaviTvaliswinebT am faqts, CavwerT (13) 
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gamosaxulebas drois sxva taqtebisTvis da rekurentulad CavsvavT 

miRebul gamosaxulebebs erTmaneTSi, miviRebT Semdegs: 

t-1  taqtisTvis 𝑘𝑡−1 = 𝑔𝜇𝑦𝑡−1 + (1 − 𝑔)𝑘𝑡−2               (14) 

t-2 taqtisTvis 𝑘𝑡−2 = 𝑔𝜇𝑦𝑡−2 + (1 − 𝑔)𝑘𝑡−3                (15) 

………………………………………………………………… 

………………………………………………………………… 

rekurentuli CasmebiT miviRebT kapitalis mimdinare moculobis 

Semdeg gamosaxulebas: 

𝑘𝑡 = 𝜇(𝑔𝑦𝑡 + 𝑔(1 − 𝑔)𝑦𝑡−1 + 𝑔(1 − 𝑔)2𝑦𝑡−2 + ⋯)                           (16) 

rogorc vxedavT, miviReT mimdinare kapitalis gamosaTvleli 

gamosaxuleba, sadac CarTulia lagirebuli wevrebi, romelTa wonebi 

mocemulia usasrulod klebadi geometriuli progresiiT, radgan 0<g<1. 

SeniSvnis Rirsia faqti 𝑆𝑛 =
𝑔

1−(1−𝑔)
= 1 

SesaZlebelia ganvixiloT (13) da (14) gamosaxulebis sxvaoba: 

𝑘𝑡 − 𝑘𝑡−1 = 𝜇(𝑔(𝑦𝑡 − 𝑦𝑡−1) + 𝑔(1 − 𝑔)(𝑦𝑡−1 − 𝑦𝑡−2) + 𝑔(1 − 𝑔)2(𝑦𝑡−2 − 𝑦𝑡−3) + ⋯)   

(17) 

(16) da (17) gamosaxulebidan SesaZlebelia gamovitanoT Semdegi 2 

daskvna: 1) kapitalis mimdinare moculoba damokidebulia, rogorc 

mimdinare periodis, aseve wina periodebis gamoSvebebze, xolo wminda 

investiciebi (𝐼𝑁,𝑡 = 𝑘𝑡 − 𝑘𝑡−1) ki - gamoSvebebis sxvaobebze wina periodebis 

mixedviT; 2) mimdinare gamoSvebis cvlileba gavlenas axdens ara mxolod am 

taqtis wminda investiciebis raodenobaze, aramed momdevno taqtebis wminda 

investiciebze da, piriqiT, mimdinare periodis investiciebis cvlileba aris 

Sedegi ara mxolod mimdinare gamoSvebis cvlilebisa, aramed wina periodis 

gamoSvebebis cvlilebis. aRsaniSnavia, rom usasrulod klebadi 

geometriuli progresiis Tvisebidan gamomdinare, mniSvnelovan gavlenas 

axdens mxolod axlos mdebare periodebis mniSvnelobebi, vinaidan rac 

Sordeba drois mixedviT progresiis wevri mimdinare mniSvnelobas, 
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SedarebiT umniSvnelo gavlenas axdens masze. (11) cnobilia, rogorc 

lagebis ganawilebis geometriuli struqturuli modelis saxeliT. 

wminda investiciebidan mTlian investiciebze gadasasvlelad 

aucilebelia amortizaciis xarjebis gaTvaliswineba. amisaTvis (12) 

gamosaxulebis orive mxares unda davumatoT amortizaciis xarjebi (𝛿𝑘𝑡−1), 

saidanac miviRebT: 

𝐼𝑡 = 𝑘𝑡 − (1 − 𝛿)𝑘𝑡−1 = 𝑔𝜇𝑦𝑡 + (𝛿 − 𝑔)𝑘𝑡−1                                        (18) 

rogorc vxedavT, (18) gamosaxulebaSi ar aris CarTuli Tavisufali 

wevri. praqtikaSi ar iTvaliswinebdnen am faqts da afasebdnen  models 

Tavisufali wevriT, rac araobieqtur Sedegebs iZleoda. aRsaniSnavia is 

faqti, rom cnobili δ pirobebSi SesaZlebelia modelis Sefaseba umcires 

kvadratTa meTodiT da ucnobi parametrebis dadgena (𝑔 და 𝜇-ს). 

mkvlevarTa nawili (18) modelisgan miRebul Sefasebebs amjobinebs 

modificirebuli modelisgan miRebul Sefasebebs, sadac 

gaTvaliswinebulia lagirebuli cvladebic. kerZod, (18) models 

ganixilaven t-1 periodSi da mis orive mxares amravleben 1 − 𝛿, Semdeg (18) 

gamosaxulebas akleben miRebul tolobas, aRniSnuli gardaqmna cnobilia 

koikis saxeliT: 

𝐼𝑡 − (1 − 𝛿)𝐼𝑡−1 = 𝑔𝜇𝑦𝑡 − (1 − 𝛿)𝑔𝜇𝑦𝑡−1 + (𝛿 − 𝑔)𝑘𝑡−1 + (1 − 𝛿)(𝛿 − 𝑔)𝑘𝑡−2            

(19) 

an 

𝐼𝑡 − (1 − 𝛿)𝐼𝑡−1 = 𝑔𝜇𝑦𝑡 − (1 − 𝛿)𝑔𝜇𝑦𝑡−1 + (𝛿 − 𝑔)𝐼𝑡−1 

radgan 𝐼𝑡−1 = 𝑘𝑡−1 − (1 − 𝛿)𝑘𝑡−2 maSin miviRebT: 

𝐼𝑡 = 𝑔𝜇𝑦𝑡 − (1 − 𝛿)𝑔𝜇𝑦𝑡−1 + (1 − 𝑔)𝐼𝑡−1                                            (20) 

(20) SesaZlebelia Sefasdes ZiriTadi fondebis Sesaxeb raimes codnis 

gareSe, ufro zustadδ mniSvnelobis gageba SesaZlebelia SefasebiT da ara 

Teoriuli postulirebiT, anu umcires kvadratTa meTodiT vafasebT 𝐼𝑡−1, 

saidanac vpoulobT g-ს, xolo g-ს da 𝑦𝑡 −ს koeficientis saSualebiT 



44 

 

SesaZlebelia vipovoT 𝜇. aRniSnuli SefasebebiT 𝜇-ს, g-ს da 𝑦𝑡 − s 

koeficientiT vipoviT 𝛿-s mniSvnelobas. 

mniSvnelovania faqti,  (20) gamosaxuleba Seicavs damokidebul 

lagirebul wevrs, romelsac regresorad vixilavT da amasTan Tu CavrTavT 

modelSi Tavisufal wevrs, romelic xasiaTdeba avtoregresiuli procesiT, 

maSin umcires kvadratTa meTodis gamoyenebisas miviRebT, gadaadgilebul 

da araefeqtur Sefasebebs, amasTan darbin-uitsonis testis gamoyeneba 

avtokorelaciis dasadgenad ar iqneba koreqtuli. modelis Sesafaseblad 

SesaZlebelia sxva statistikur testebis gamoyenebac, rogoricaa: darbinis 

m da h testebi. 

(18) modelis gansakuTrebul Tvisebas warmoadgens misi simartive. 

investiciebi aris mimdinare, lagirebuli gamoSvebis da ZiriTadi fondebis 

lagirebuli mniSvnelobebis funqcia. es faqti SesaZlebelia ganxilul 

iqnas intuiciur doneze. kerZod, investiciebi ganxorcielebis procesamde 

gadian dagegmis, kontaqtebis dadebis, SekveTebis ganxorcielebis stadiebs, 

rac iwvevs Seferxebebs, es procesebi asaxvas hpoveben lagirebul 

cvladebSi, rac metad logikuria. 

(18) modelSi kapitalis lagirebuli mniSvnelobis monawileobiT 

SesaZlebelia gavakeToT ori mniSvnelovani daskvna: 1) radgan mudmivia 

kapitali/gamoSvebis Tanafardoba, wina periodSi gamoSvebis zrda gazrdis 

kapitalis moculobasac, rac investiciebis ganxorcielebis garantad 

gvevlineba. 2) zogadad dasaSvebia, rom amortizaciis xarji proporciul 

kavSirSia ZiriTad kapitalTan, rac saSualebas gvaZlevs davaskvnaT 

lagirebuli kapitalis kavSiri amortizaciis xarjTan. aRniSnulis 

gaTvaliswinebiT igi kavSirSia mTlian investiciebTan. 

zemoT xsenebuli investiciebis aqseleratoris modeli moicavs 

ZiriTadi fondebis optimalur raodenobaze nawilobriv mowyobas lagebis 

geometriuli ganawilebiT, modeli ar gvaZlevs saSualebas davaskvnaT 

lagirebuli wevrebis klebadi xasiaTi. zogierTi mkvlevari koreqtulad 

miiCnevs modelSi regresorad gamoSvebis m rigis lagis (m+2<T) CarTvas: 

𝐼𝑡 = 𝑎0 + ∑ 𝑏𝑖𝑦𝑡−𝑖 + 𝑏𝑘𝑘𝑡−1 + 𝑢𝑡
𝑚−1
𝑖=𝑜                                               (21) 
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(21) modelSi ar aris koeficientebze raime damatebiTi SezRudvebi 

dadebuli. praqtikaSi m-is mniSvneloba SesaZlebelia Sefasdes 

eqsperimentebis, hipoTezebis Semowmebebis da saRi azris gaTvaliswinebiT. 

modelis Sefasebisas mTavari problema mdgomareobs gamoSvebebis 

mWidro korelaciur kavSirSi, rac asaxvas hpovebs koeficientebis 

Secdomebis maRal mniSvnelobebSi da SeufaseblobaSi. saboloo jamSi 

aRniSnuls mivyavarT did absurdamde, rac c. grilixesma aRniSna. 

multikolinearobis problema SesaZlebelia aRmoifxvras laguri 

wevrebis koeficientebis ganawilebis modelis sxvadasxva struqturiT. 

koeficientebis Sefaseba SesaZlebelia: 1) laguri wevrebis koeficientebis 

ganawilebis /\-tipi, romelic SemogvTavaza f. de liuvma 1962 wels. 

aRniSnulis mixedviT, koeficientebi dawyebuli 𝑏0-დან 𝑏0 = 0   m/2 wevramde 

izrdeba da aRwevs piks, xolo Semdeg klebulobs da bolo wevris 

koeficienti xdeba 0. 2) evansis mier SemoTavazebuli iqna ormagi lagobrivi 

specifikacia M tipis, romelic SinaarsiT axlos dgas f. de liuvis 

specifikaciasTan. 3) koeficientebis laguri polinomis winaswar SefasebiT, 

romelsac afaseben analitikosebi. aRniSnuli xerxi cnobilia „almonis 

lagis“ saxeliT. 

koeficientebis laguri struqtura SesaZlebelia SeirCes 

SemTxvevidan gamomdinare an winaswar Semowmdes Tu romeli iqneba metad 

optimaluri, rac detalurad c. grilixess aqvs ganxiluli sakuTar 

SromebSi. 

Aaqseleratoris modelis ganxilva SesaZlebelia danaxarjebis 

WrilSi. Tu davuSvebT, rom kapitalis sasurveli moculoba droSi 

mudmivia (𝑘𝑡 = 𝑘𝑡
∗) da amasTan mudmivia koreqtirebis siCqare (g) da kapitalis 

mimdinare moculoba  gansxvavebulia misi sasurveli moculobisgan, maSin 

firma xvdeba danaxarjebis 2 saxes: 

erTi maTgani dakavSirebulia mogebis danakargTan, romelic 

warmoiqmna imis gamo, rom firma ar flobs kapitalis sasurvel odenobas. 

Tu davuSvebT, rom danaxarjebis funqcias aqvs kvadratuli saxe 𝑐1(𝑘
∗ −

𝑘𝑡+1)
2, sadac 𝑐1 dadebiTi parametria. sxva sityvebiT, kapitalis optimalur 
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da faqtobriv mniSvnelobebs Soris sxvaobis zrdis kvalobaze mogebis 

zRvruli danakargebi izrdeba daCqarebuli saxiT. 

danaxarjebis meore saxe ukavSirdeba investiciebis aTvisebis process. 

cxadia, rodesac investiciebis aTviseba daCqarebulad mimdinareobs 

izrdeba danaxarjebi, rodesac normaluri tempiT aTvisebisas igi mcirea. 

davuSvaT rom aRniSnuli danaxarjebis funqciasac aqvs kvadratuli saxe 

𝑐2(𝑘𝑡+1 − 𝑘𝑡)
2, sadac 𝑐2 dadebiTi parametria. 

firmis saerTo danaxarjebi iqneba: 

 

𝑍 = 𝑐1(𝑘
∗ − 𝑘𝑡+1)

2 + 𝑐2(𝑘𝑡+1 − 𝑘𝑡)
2                                               (22) 

investiciebis moculobis 𝐼𝑡 = 𝑘𝑡+1 − 𝑘𝑡 gansazRvris dros firma 

eswrafis moaxdinos (22)-iT gansazRvruli jamuri danaxarjebis 

minimizireba. kapitalis optimaluri maragis pirobebSi dZ/d𝑘𝑡+1 = 0. aqedan 

gamomdinare: 

 

−2𝑐1(𝑘
∗ − 𝑘𝑡+1) + 2𝑐2(𝑘𝑡+1 − 𝑘𝑡) = 0 

𝑐1𝑘
∗ = 𝑐1𝑘𝑡+1 + 𝑐2𝑘𝑡+1 − 𝑐2𝑘2                                                     (23) 

(23) –s Tu orive mxridan gamovaklebT 𝑐1𝑘𝑡 da msgavs wevrebs 

davajgufebT miviRebT: 

𝑐1(𝑘
∗ − 𝑘𝑡) = (𝑐1 + 𝑐2)(𝑘𝑡+1 − 𝑘𝑡)                                                 (24) 

 

(24) gamosaxulebisa da 𝐼𝑡 = 𝑘𝑡+1 − 𝑘𝑡 gaTvaliswinebiT miviRebT: 

𝐼𝑡 = 𝑘𝑡+1 − 𝑘𝑡 =
𝑐1

𝑐1+𝑐2
(𝑘∗ − 𝑘𝑡)                                                   (25) 

Tu CavTvliT, rom 𝑘∗kapitalis maragis stabiluri moculobaa, maSin 

am mdgomareobis miRwevis moZraobis siCqare ganisazRvreba parametriT 

g=𝑐1/(𝑐1 + 𝑐2). roca 𝑐1, romelic axasiaTebs miuRebeli mogebisagan 

danakargebs, aRemateba investiciebis moqmedebaSi Sesvlis danaxarjebis 

parametrs 𝑐2-ს, maSin siCqaris maCvenebeli g uaxlovdeba 1-s. piriqiT, roca 
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investiciebis moqmedebaSi Sesvlis  parametri 𝑐2 SedarebiT maRalia maSin 

g→0 da koreqtirebis siCqare Zalian mcirea. 

maSasadame, ganxilul modelSi regulirebis danaxarjebis arsebobis 

gamo mimdinare periodis wminda investiciebi warmoadgens mxolod 

garkveul g nawils im sxvaobisa, romelic  arsebobs  mocemul momentSi 

kapitalis optimalur da  mimdinare marags Soris. 

 

 

1.5. investiciebis avtoregresiuli modeli 

investiciebis avtoregresiuli modeli gamoirCeva Tavisi simartiviT, 

vinaidan is ar iTvaliswinebs iseT faqtorebs, rogoricaa: fuladi nakadebi, 

sabazro Rirebuleba, gadasaxadebi da sxva. Tavisi umartivesi formiT, es 

modeli ganixilavs investicebs, rogorc wina periodebis investiciuri 

xarjebis regresias. m rigis lagis wevrebis aseTi modeli SeiZleba 

interpretirebuli iqnas Semdegi saxiT [23, Эрнст, СТ., 311-312]: 

𝐼𝑡 = 𝑎 + 𝑢𝑡                                                                    (26) 

sadac narCenobiTi wevri  𝑢𝑡 aris m rigis avtoregresiuli procesi. 

avtoregresiuli investiciuri modeli erTi SexedviT SeiZleba aris 

umartivesi, vinaidan investiciebis msgavsi modelebisgan gansxvavebiT igi ar 

moicavs sxva faqtorebs regresorebad. Tumca sxva modelebis ganxilvisas 

vxvdebiT bevr daSvebebsa da SezRudvebs, rac saerTo jamSi zrdis modelis 

arakoreqtulobas. investiciebis avtoregresiuli modeli moicema Semdegi 

formiT [23 Эрнст, СТ., 311-312]: 

𝐼𝑡 = 𝑎 + ∑ 𝑏𝑗𝐼𝑡−𝑗 +𝑚
𝑗=1 𝑢𝑡                                                     (27) 

investiciebis avtoregresiuli modelis mTavari daSveba aris is, rom 

egzogenuri cvladebi kovariaciulad stacionarulebia, anu 

stacionarulebi arian farTo gagebiT. aRniSnulma modelma, romelsac ar 
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axasiaTebs SezRudvebis didi raodenoba, SesaZlebelia investiciebis 

moculobis ukeTesi aproqsimacia moaxdinos. 

იnvesticiebis avtoregresiuli modelis kritikosebi aRniSnaven, rom 

igi ar asaxavs realobas, vinaidan masSi ar aris gaTvaliswinebuli is 

mniSvnelovani faqtorebi, rac gavlenas axdens investiciebis 

ganxorcielebis kompaniis gadawyvetilebaze Tu mis raodenobaze. amasTan, 

modeli ar iTvaliswinebs ekonomikur faqtorebsa da mis koniunqturas. 

avtoregresiuli modelis damcvelebi ar gamoricxaven, rom 

investiciebs rasac sxva mecnierebi iyeneben endogenur faqtorad, 

SesaZlebelia iyos egzogenuri da gamsazRvreli im faqtorebis, romlebsac 

sxva modelebSi mis gansasazRvrad iyeneben. 

amasTan, avtoregresiuli modelis gamoyenebisas araswori 

specifikaciis problema ar arsebobs, rac SesaZlebelia warmoiSvas sxva 

alternatiul modelebSi. 

 

 

1.6. investiciebis fuladi nakadebis modeli  

investiciebis fuladi nakadebis modeli dafuZnebulia postulatze, 

romelic gulisxmobs, rom firmis fuladi Sida nakadi gvevlineba 

investiciebis ZiriTad wyarod. amasTan, investiciebis ganxorcieleba 

kompaniis Sida saxsrebiT ufro mniSvnelovania, vidre kompaniis garedan 

moziduli fuladi nakadebiT, rogoricaa: aqciebis gamoSveba, Tanaziari 

kapitalis mozidva da a. S. investiciebis fuladi nakadis modelis 

mixedviT, sainvesticio xarjebi aris kompaniis fuladi nakadebis funqcia. 

Sesabamisad, kapitalis optimaluri done ganisazRvreba ara gamoSvebis 

doniT, rogorc investiciebis aqseleratoris modelSi gvxvdeba, aramed 

mosalodneli mogebis raodenobiT an faqtiuri SemosavliT. 

grinfildis mixedviT kapitalis optimaluri moculoba aris 

mosalodneli Semosavlis wrfivi funqcia. kompaniis mosalodneli 

Semosavali  
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gamoxatulia firmis sabazro RirebulebiT [23, Эрнст, СТ., 278-282]: 

𝑘𝑡
∗ = 𝑎 + 𝛽𝑉𝑡                                                                  (28) 

Tu (28)-s CavsvavT (9) gamosaxulebaSi maSin: 

𝐼𝑡 = 𝑔𝑡(𝑘𝑡
∗ − 𝑘𝑡−1) + 𝛿𝑘𝑡−1 = 𝑔𝑡𝑘𝑡

∗ + 𝑘𝑡−1(𝛿 − 𝑔𝑡) 

𝐼𝑡 = 𝑔𝑡(𝑘𝑡
∗ − 𝑘𝑡−1) + 𝛿𝑘𝑡−1 = 𝑔𝑡𝑘𝑡

∗ + 𝑘𝑡−1(𝛿 − 𝑔𝑡) = 𝑔𝑡(𝑎 + 𝛽𝑉𝑡) + 𝑘𝑡−1(𝛿 − 𝑔𝑡) 

𝐼𝑡 = 𝑔𝑡𝑎 + 𝑔𝑡𝛽𝑉𝑡 + 𝑘𝑡−1(𝛿 − 𝑔𝑡)                                                      (29) 

rogorc vxedavT, miRebuli modeli msgavsia (18) modelis, Tumca 

aRniSnuli modeli (18)-sgan gansxvavdeba imiT, rom gamoSveba (𝑦𝑡) Secvlilia  

firmis sabazro RirebulebiT (𝑉𝑡). 

aRniSnuli modelis mixedviT, investiciebze did gavlenas axdens 

firmis sabazro Rirebuleba. 

j. meieri, e. kuxi, j. diusemberi da sxva mecnierebi Tvlidnen, rom 

kapitalis bazrebi xasiaTdebian sagrZnobi naklovanebebiT. mecnierebi 

aRniSnavdnen, rom rodesac izrdeba valebisa da Semosavlebis fardoba, 

maSin sasurvelia (28) modelSi kompaniis sabazro Rirebuleba 𝑉𝑡 Seicvalos 

metad likviduri cvladiT: SemosavliT, gadasaxadebiT, koreqtirebuli 

SemosavliT an sxva. 

xelmisawvdomi kapitali ganisazRvreba fuladi nakadebiT, romelic 

aris Semosavlis damokidebuli cvladi. aRniSnuli Semosavali 

koreqtirebulia gadasaxadebiT, dividendebiTa da amortizaciis xarjebiT. 

firmis dafinansebis erTaderT wyaros ar warmoadgens Sida fuladi 

nakadi.Kkompanias SeuZlia moizidos sasesxo kapitali. mecnierTa nawils 

miaCniaT: miuxedavaT imisa, rom sasesxo kapitali gvaZlevs saSualebas 

gaizardos firmis ZiriTadi fondebi, misgan miRebuli amonagebi iqneba 

mcire, vinaidan kompanias uwevs kapitalis gamoyenebis safasuris gadaxda. 

SesaZlebelia sasesxo kapitalis gamoyenebisas kompaniis aqcionerebi da 

menejmenti SeizRudos SesaZleblobebSi, rac investiciebis miznobriobis 

cvlilebas gamoiwvevs. 
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investiciebis dafinansebis mesame wyaro aris kompaniis aqciebis 

emisia. firmisTvis mniSvnelovania aqciebis Rirebuleba, vinaidan igi 

SesaZlebelia gamoyenebul iqnas samomavlo kapitalis dasafinanseblad. am 

saxiT kompaniis ZiriTadi fondebis dafinanseba xasiaTdeba riskiT, radgan 

axal aqcionerebs aqvT dividendebis miRebis  da kompaniis marTvis ufleba, 

mTlian aqciebSi maTi aqciebis wilis proporciulad. 

investiciebis fuladi nakadebis modelSi ar aris naTeli faqti: 

fuladi nakadebi axdens gavlenas kapitalis sasurvel moculobaze (𝑘∗-ze) 

Tu kapitalis mowyobis siCqareze (g-ზე). orive mtkicebulebis ganxilva 

mniSvnelovani daskvnebis gakeTebis saSualebas iZleva. magaliTad Tu 

fuladi nakadebi moqmedebs g-ze, maSin is iqneba endogenuri faqtori da ara 

egzogenuri, rogorsac vTvlidiT wina modelebSi. 

fuladi nakadebis gamoyenebisas sasurvelia Sefasdes misi lagis 

sigrZe da amasTan moxdes misi nominaluri Rirebulebis koreqtireba. 

investiciebis fuladi  nakadebis zogadi modeli riCard kopkem Semdegi 

saxiT Camoayaliba da Semdeg empiriulad Seamowma [23, Эрнст, СТ., 278-282]: 

𝐼𝑡 = 𝑎 + ∑ 𝑏𝑗(
𝐹

𝐽
)𝑡−1 + 𝑐𝑘𝑡−1 + 𝑢𝑡

𝑚−1
𝑗=0                                             (30) 

sadac 𝑏𝑗 , 𝑎, 𝑐 aris Sesafasebeli parametrebi, 𝐹-Sida fuladi nakadebi 

mimdinare RirebulebaSi, J-ZiriTadi fondebis axali elementebis fasebis 

indeqsi. 

rogorc vxedavT (30) modeli Zalian hgavs (21) models da analogiuri 

daskvnebis gakeTebis saSualeba gvaqvs. 

 

 

1.7. investiciebis tobinis q modeli 

investiciebis fuladi nakadebis modelis modificirebul variants 

warmoadgens tobinis q modeli, romelic 1982 wels SemogvTavaza nobelis 

premiis laureatma jeims tobinma. investiciebis tobinis Teoria eyrnoba 

daSvebas, rom firmis Rirebuleba safondo bazarze gvexmareba gavzomoT 
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sxvaoba 𝑘𝑡+1
∗ -sa da 𝑘𝑡-s Soris. investiciebis fuladi nakadebis modelSi, 

sadac kapitalis optimaluri raodenoba warmoadgenda firmis mosalodnel 

mogebis funqcias, rasac modelSi enacvleboda kompaniis sabazro 

Rirebuleba. tobinis q Teoriis mixedviT wminda investiciebi warmoadgens 

kerZo samomxareblo aqtivebis sabazro da amortizaciis Rirebulebis 

fardobis funqcias.  

tobinis q koeficienti gviCenebs firmis sabazro Rirebulebis 

Sefardebas ZiriTadi kapitalis aRdgeniT RirebulebasTan 

 

𝑞 =
𝑉0

𝐾0
                                                                             (31) 

sadac 𝑉0 firmis sabazro Rirebulebaa, xolo 𝐾0-firmis kapitalis 

maragebis aRdgeniTi Rirebuleba. 

tobinma da misma mimdevrebma gansazRvres piroba, romlis drosac 𝑞 

axali sainvesticio xarjebis rentabelobis karg maCveneblad gvevlineba. 

roca 𝑞 > 1 es Cveulebriv niSnavs, rom kapitalis sasurveli moculoba 

naklebia kapitalis mimdinare moculobaze da Sesabamisad didi raodenobiT 

unda ganxorcieldes investiciebi, xolo rodesac 𝑞 < 1 maSin investiciebi 

ar unda ganxorcieldes. 

Tu davuSvebT, rom firma gamoyenebuli kapitalis mesakuTres TviTon 

warmoadgens da investiciebsac TviTon axircielebs, misi mogeba SeiZleba 

ganisazRvros Semdegnairad [3, ananiaSvili, Tavi 2, gv. 18]: 

𝜋𝑡 = 𝑄𝑡 − 𝑤𝑡𝐿𝑡 = 𝑄(𝐾𝑡, 𝐿𝑡) − 𝑤𝑡𝐿𝐿 

sadac 𝜋𝑡aris kompaniis mogeba t periodSi, 𝑤𝑡-erT saaaTSi 

gamomuSavebuli xelfasi, 𝐿𝑡-daxarjuli Sromis raodenoba (saaTebSi). 

rogorc wesi, firma TviTon iRebs gadawyvetilebas ramdeni gasces 

mogebidan dividendebis saxiT da ra nawils gaukeTos investireba. firmis 

sabazro Rirebuleba aris dividendebis dayvanili Rirebulebis jami: 

𝑣0 = ∑
𝑑𝑖𝑣

(1 + 𝑟)𝑡

∞

𝑡=1

= ∑
𝜋𝑡 − 𝐼𝑡
(1 + 𝑟)𝑡

= ∑
𝑄(𝐾𝑡, 𝐿𝑡) − 𝑤𝑡𝐿𝐿 − 𝐼𝑡

(1 + 𝑟)𝑡

∞

𝑡=1

∞

𝑡=1

 



52 

 

Tu davuSvebT, rom firma mudmivi ukugebis mqonea, gaviTvaliswinebT 

eileris Teorias (𝑄(𝑘, 𝑙) = 𝑀𝑃𝐾 ∙ 𝐾 + 𝑀𝑃𝐿 ∙ 𝐿) da bazris konkurentulobas, 

miviRebT Semdeg gamosaxulebas [3, ananiaSvili, Tavi 2, gv. 18]: 

𝑞 =
𝑀𝑃𝐾 − 𝑑

𝑟
 

diskretul SemTxvevaSi, Cven vnaxeT, rom q aris damatebiTi erTeuli  

kapitalis momavali sargeblis diskontirebuli Rirebuleba. uwyveti 

drois SemTxvevaSi q Semdegnairad Caiwereba: 

𝑞𝑡 = ∫ 𝑒−𝑟(𝜏−𝑡)𝜋(𝐾𝜏)𝑑𝜏

∞

𝑡

 

𝑞𝑡 axdens firmis momavali mogebebis diskontirebas t periodSi. 

diskretuli SemTxvevis analogiurad am SemTxvevaSic investiciebis 

ganxorcielebaze gadawyvetileba miiReba, rodesac 𝑞 > 1 da roca 𝑞 < 1 am 

SemTxvevaSi investiciebs firma ar axorcielebs. 

tobinis investiciebis Sefaseba SesaZlebelia movaxdinoT Semdegi 

saxiT [23, Эрнст, СТ., 302-305]: 

𝐼𝑡 = 𝑎 + ∑ 𝑏𝑗(𝑞 − 1)𝑡−𝑗𝑘𝑡−𝑗−1 + 𝑏𝑘𝑘𝑡−1 + 𝑢𝑡
𝑚−1
𝑗=0                                         (32) 

sadac 𝑏𝑗koeficientebi arian dadebiTi ricxvebi. 

(32) modelis gansakuTrebul Tvisebas warmoadgens molodonebis 

gaTvaliswineba, vinaidan q koeficientis mimdinare mniSvneloba Tavis TavSi 

asaxavs aqtivebis bazris xasiaTs. q-s lagirebuli mniSvneloba gamosaxavs 

mxolod im Seferxebebs, romlebic iqmneba SekveTebis gakeTebis, proeqtebis 

gaformebisa da distribuciis procesSi. mniSvnelovan faqts warmoadgens, 

rom 𝑞𝑡𝑘𝑡 aris kompaniis sabazro Rirebuleba. 

aRsaniSnavia investiciebis tobinis q modelis  (32) -is msgavseba 

fuladi nakadebis (29) modelTan. 
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1.8. investiciebis neoklasikuri modeli 

investiciebis neoklasikuri modeli efuZneba optimaluri qcevis 

mkveTrad formalizebul wess. mis farglebSi ZiriTadi kapitalis 

sasurveli moculoba damokidebulia saprocento ganakveTze, gamoSvebaze, 

kapitalis fassa da sagadasaxado politikaze. 

drois t periodSi mogeba 𝜋 ganisazRvreba, rogorc Semosavlebisa da 

danaxarjebis sxvaobiT. ori faqtoris (kapitali da Sroma) gamoyenebis 

SemTxvevaSi mogeba Semdegnairad Caiwereba [3, ananiaSvili, Tavi 2, gv. 16-20]: 

𝜋 = 𝑃𝑡𝑌𝑡 − 𝑤𝑡𝐿𝑡 − 𝑐𝑡𝑘𝑡                                                         (33) 

sadac 𝑃𝑡-produqciis erTeulis fasia drois t periodSi, 𝑌𝑡- 

gamoSvebuli produqciis moculoba, 𝑤𝑡−erT saaaTSi gamomuSavebuli 

xelfasi, 𝐿𝑡- daxarjuli Sromis raodenoba (saaTebSi), 𝑐𝑡 −ZiriTadi 

kapitalis erTeulis Rirebuleba, 𝑘𝑡-ZiriTadi kapitalis daxarjuli 

moculoba. 

jergensonis mixedviT firma irCevs warmoebis faqtorebis iseT 

moculobas, rodesac is miaRwevs mogebis maqsimalur mniSvnelobas: 

𝑌𝑡 = 𝑓(𝑘𝑡, 𝐿𝑡)                                                                             (34) 

vinaidan, ZiriTadi kapitali warmoadgens xangrZlivi moxmarebis 

sagans, firmebi maTi Sesyidvisas dgebian riskis winaSe: arasurveli 

elementebis arsebobis SemTxvevaSi maTi realizaciis sirTulesTan. 

aRniSnuli gulisxmobs, rom kompanis ar SeuZlia ganWvritos ZiriTadi 

saSualebebis samomavlo fasebi, momavali moTxovna da warmoebis 

faqtorebis fasebi. am problemebis gadasawyvetad jergensonma gaakeTa 

Sesabamisi daSvebebi: 

pirveli, jergonsoni uSvebs ZiriTadi kapitalis srulyofili 

meoradi bazris arsebobas, sadac kompaniebs SeuZliaT advilad gayidon 

zedmeti kapitali im fasad, rasac firma miiRebda misi gamoyenebiT. aseve 

aRniSnul bazarze SesaZlebels warmoadgens kapitalis gaqiraveba, 

romelSic kompaniebi ixdian qiris safasurs. 
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meore, jergensoni uSvebs, rom ar arsebobs Seferxebebi kapitalis  

mimdinare mniSvnelobidan kapitalis sasurveli moculobis miRwevamde (𝑘𝑡- 

dan 𝑘∗-mde). 

firmis mogebis Sefasebis problema daiyvaneba sawarmoo faqtorebis 

da gamoSvebis optimaluri moculobis Sefasebamde (𝑘𝑡, 𝐿𝑡 , 𝑌𝑡). 

kompaniis erTperiodiani mogebis Sefasebis pirobebs gvaZlevs 

lagranJis mamravlTa meTodi. kerZod: 

kapitalisTvis: 𝑃𝑘 =
𝑑𝑌𝑡

𝑑𝑘𝑡
→ 𝑀𝑃𝑃𝑘 =

𝑐𝑡

𝑃𝑘
                                             (35) 

SromisTvis: 𝑃𝐿 =
𝑑𝑌𝑡

𝑑𝐿𝑡
→ 𝑀𝑃𝑃𝐿 =

𝑤𝑡

𝑃𝐿
                                                    (36) 

sadac 𝑀𝑃𝑃𝑘 da 𝑀𝑃𝑃𝐿 kapitalis da Sromis zRvruli produqtis 

fasebs warmoadgens. (35) da (36) gamosaxulebebi asaxaven kompaniis mizans 

miiRos maqsimaluri mogeba. firma iyidis kapitals da daiqiravebs Sromas 

im momentamde, rodesac maTgan miRebuli Semosavali ar gautoldeba maT 

sabazro fasebs. 

warmoebis procesSi nebismieri firma ZiriTadi faqtorebis (Sromisa 

da kapitalis) garda iyenebs sxva gansxvavebul faqtorebs, romelTac 

saerTo jamSi SegviZlia Sesasvleli faqtorebi vuwodoT. amis 

gaTvaliswinebiT firmis mogebis funqcia SegviZlia Semdegi saxiT CavweroT: 

𝜋(𝐾, 𝑋)                                                 (37) 

sadac 𝜋 firmis mogebaa, 𝐾-kapitalis realuri moculoba, xolo 𝑋 =

(𝑥1, 𝑥2, … , 𝑥𝑛) - sxva cvladebis veqtoria, romelic modelSi moicema 

egzogenurad, vinaidan interesis sagans mxolod kapitali warmoadgens. aqve 

unda aRiniSnos, rom mogebis funqcia 𝑋 veqtorSi iTvaliswinebs yvela 

Sesasvleli faqtorebis xarjebs kapitalis garda. cxadia firmis mogeba 

kapitalis mimarT mzardi funqciaa, magram kapitali xasiaTdeba klebadi 

momgebianobiT, rac formalizebulad Semdegi saxiT Camoyalibdeba: 

𝜋′𝐾 > 0, 𝜋′′𝐾𝐾 < 0 .                                  (38) 

   aRvniSnoT 𝑟𝐾-iT kapitalis gamoyenebis xarji, ris safuZvelzec firmis  
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mTlian mogebas eqneba Semdegi saxe: 

𝜋(𝐾, 𝑋) − 𝑟𝐾𝐾                                                             (39) 

firmis maqsimaluri mogebis Sesabamisi kapitalis moculobis 

gamosaTvlelad CavweroT pirveli rigis piroba: 

𝜕𝜋(𝐾,𝑋)

𝜕𝐾
= 𝑟𝐾                                                           (40) 

es ukanaskneli dagvexmareba, rom ganvsazRvroT kapitalis sasurvel 

moculobaze sxvadasxva faqtorebis gavlena. amisaTvis gaviTvaliswinoT, 

rom X egzogenuri cvladebis veqtoria da ar aris damokidebuli kapitalis 

Rirebulebasa da moculobaze, kapitalis sasurveli moculoba ki misi 

gamoyenebis Rirebulebisa da egzogenuri cvladebis funqciaa-  𝐾 = 𝐾(𝑟𝐾, 𝑋). 

ganvsazRvroT erTeuli kapitalis gamoyenebis xarjis gavlena 

kapitalis sasurvel maragze, (40)-is orive mxare gavawarmooT 𝑟𝐾-iT 

𝜕

𝜕𝑟𝐾
(
𝜕𝜋(𝐾, 𝑋)

𝜕𝐾
) = 1 

𝜕2𝜋(𝐾, 𝑋)

𝜕𝐾2

𝜕𝐾(𝑟𝐾, 𝑋)

𝜕𝑟𝐾
= 1 

am ukanasknelidan gamovsaxoT 𝜕𝐾/𝜕𝑟𝐾: 

𝜕𝐾

𝜕𝑟𝐾
=

1

𝜋′′𝐾𝐾
                                                                      (41) 

(38)-dan gamomdinareobs rom, radgan kapitali klebadi momgebianobiT 

xasiaTdeba 
𝜕𝐾

𝜕𝑟𝐾
< 0, Sesabamisad, kapitalis sasurveli moculoba kapitalis 

gamoyenebis xarjze aris uaryofiTad damokidebuli. 

 

 

1.8.1. kapitalis gamoyenebis danaxarjebi 

kapitalis gamoyenebis danaxarjebi 3 nawilisgan Sedgeba: pirveli 

aris alternatiuli xarji, anu arsebuli kapitalis SesaZlebloba 

gaiyidos an gaqiravdes. Tu t periodSi kapitalis Rirebuleba aris 𝑝𝑘,𝑡, 
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xolo saprocento ganakveTi rt, kapitalis gaqiravebis SemTxvevaSi miRebuli 

Semosavali iqneboda rt𝑝𝑘,𝑡. meore danaxarjs warmoadgens kapitalis realuri 

Rirebulebis Semcireba anu cveTa. Tu cveTis norma aris 𝛿, kapitali 

realuri Rirebulebis SemcirebiT gamowveuli danakargi iqneba 𝛿𝑝𝑘,𝑡. 

kapitalis danaxarjebis mesame nawils warmoadgens, kapitalis Rirebulebis 

cvlileba anu �̇�𝑘,𝑡sadac �̇�𝑘,𝑡 =
𝑑𝑝𝑘,𝑡

𝑑𝑡
  [57, Romer, P.406-408]. 

amis gaTvaliswinebiT kapitalis gamoyenebis mTliani danaxarji 

SegviZlia Semdegnairad CavweroT [57, Romer, P.406-408]: 

𝑟𝑘,𝑡 = rt𝑝𝑘,𝑡 +  𝛿𝑝𝑘,𝑡 − �̇�𝑘,𝑡 = 𝑝𝑘,𝑡 [rt + 𝛿 − 
�̇�𝑘,𝑡

𝑝𝑘,𝑡
] 

am gamosaxulebaSi 
�̇�𝑘,𝑡

𝑝𝑘,𝑡
= 

𝑑𝑝𝑘,𝑡

𝑑𝑡
∗

1

𝑝𝑘,𝑡
=

𝑑𝑝𝑘,𝑡

𝑝𝑘,𝑡
: 𝑑𝑡 wevri drois erTeulSi 

kapitalis fasis procentuli cvlilebaa. 

kapitalis gamoyenebis Rirebulebis kidev erT mniSvnelovan 

ganmsazRvrels warmoadgens gadasaxadebi. rodesac moqmedebs mogebis 

gadasaxadi, kapitalis sruli efeqtianobis Rirebuleba firmisTvis ufro 

naklebia, vidre mogebis gadasaxadis ar arsebobis SemTxvevaSi iqneboda, 

rac amcirebs kapitalis mimdinare Rirebulebas da amis gaTvaliswinebiT 

kapitalis gamoyenebis mTliani danaxarjebis formula SegviZlia 

Semdegnairad saxiT CavweroT [57, Romer, P.406-408]: 

𝑟𝑘,𝑡 = 𝑝𝑘,𝑡(1 − 𝜏) [rt + 𝛿 − 
�̇�𝑘,𝑡

𝑝𝑘,𝑡
] 

sadac 𝜏 mogebis gadasaxadis ganakveTia. 

 

 

1.8.2. sabazo modelis problemebi 

aRniSnuli modeli garkveul mniSvnelovan gamartivebebs moicavs. 

saqme imaSi mdgomareobs, rom kapitalis sasurveli maragebis gansazRvris 

modelSi parametrebis diskretuli cvlileba iwvevs kapitalis sasurveli 
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maragis naxtomisebur cvlilebas, Tumca ki realur ekonomikaSi kapitalis 

sasurveli maragi aradakvirvebadi cvladia da misi cvlileba SedarebiT 

nela da etapobrivad mimdinareobs.  

Semdegi problema wina problemasTan dakavSirebulia da molodins 

Seexeba. aRniSnul modelSi igulisxmeba, rom yvela parametri dakvirvebadi 

da ganWvretadia. realur ekonomikaSi ki modelSi gamoyenebuli mravali 

parametri molodinis problemas ukavSirdeba. magaliTad, 𝛿 da sxva 

egzogenuri faqtorebi, romelTac winaswar gansazRvrulad ganvixilavT.  

am problemebis gaTvaliswinebiT saWiro xdeba modelis srulyofa, 

romelic gaiTvaliswinebs kapitalis sasurvel maragTan miaxloebis 

danaxarjebs. 

 

 

1.8.3. investiciebis neoklasikuri modeli miaxloebis 

danaxarjebis gaTvaliswinebiT 

am modelSi gaTvaliswinebulia, rom kapitalis maragis mkveTri 

cvlileba garkveul danaxarjebTanaa dakavSirebuli. Tanac vuSvebT, rom 

aRniSnuli danaxarjebi endogenuria da mTlianad miRebuli 

gadawyvetilebis safuZvelze ganisazRvreba, anu gare movlenebi ver cvlis 

danaxarjis sidides. 

warmovidginoT industria, romelic 𝑁 firmisagan Sedgeba. maTgan 

TiToeuli reprezentatulia da flobs yvela im Tvisebas, rasac 

danarCenebi (unda aRiniSnos, rom es daSveba sakmarisia bazris 

konkurentulobisaTvis). calkeuli firmisTvis kapitalis maragi aRvniSnoT 

𝑘𝑡−iT. cxadia am firmis mogeba 𝑘𝑡−s mzardi funqciaa da misi proporciulia 

(amis pirobas warmoadgens sawarmoo funqciis I rigis erTgvarovneba, 

warmoebuli produqtis bazris konkurentuloba da faqtorebis miwodebis 

sruli elastikuroba). proporciulobis koeficienti avRniSnoT 𝜋(𝑘𝑡)-iT. 𝑘𝑡 

mTliani industriis kapitalis maragia. bazris konkurentulobis pirobis 
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gaTvaliswinebiT udavoa, rom 𝜋(𝑘𝑡) klebadia 𝑘𝑡-s mimarT. aRniSnulis 

gaTvaliswinebiT firmis mogeba iqneba 𝜋(𝑘𝑡) 𝑘𝑡. 

kapitalis sasurvel maragTan miaxloebis danaxarjebi aRvniSnoT 

𝐶(�̇�𝑡)-iT, sadac �̇�𝑡 sasurveli kapitalis cvlilebaa droSi. logikidan 

gamomdinare 𝐶(. ) funqcia Semdeg moTxovnebs unda akmayofilebdes: 𝐶(0) = 0, 

𝐶′(0) = 0, anu roca kapitalis sasurveli maragi ucvlelia, miaxloebis 

danaxarjebi nulovani unda iyos. aseve 𝐶′′(. ) > 0, rac imas niSnavs, rom rac 

ufro Sordeba kapitalis sasurveli maragi faqtobrivs, danaxarjebi 

aCqarebulad matulobs. 

simartivisaTvis davuSvaT, rom kapitaluri saqonlis fasi mudmivia da 

erTis tolia, ar arsebobs miaxloebis gare xarjebi, anu romelic 

egzogenurad warmoiqmneba, cveTis norma nulovania, rac imas niSnavs, rom 

faqtobrivi da wminda investiciebi erTmaneTis tolia da kapitalis maragis 

cvlilebas warmoadgens: 

�̇�𝑡 = 𝐼𝑡 

amis gaTvaliswinebiT, firmis mogeba drois t momentSi toli iqneba: 

𝜋(𝐾)𝑘 − 𝐼 − 𝐶(𝐼) 

xolo Tu ganvixilavT mTeli periodebis mogebaTa diskontirebul 

jams mimdinare periodSi, miviRebT [57, Romer, P.406-408]: 

𝛱 = ∫ 𝑒−𝑟𝑡[𝜋(𝑘𝑡)𝑘𝑡 − 𝐼𝑡 − 𝐶(𝐼𝑡)]𝑑𝑡

∞

0

 

sadac 𝑒−𝑟𝑡 diskontirebis koeficientia, roca r diskontirebis 

ganakveTia. 
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1.8.4. investiciebis neoklasikuri modelis diskretuli 

varianti miaxloebis danaxarjebis gaTvaliswinebiT 

 

firmis mogebis maqsimizaciis problemis gadasaWrelad davuSvaT, rom 

investiciebis modelis diskretul variantTan gvaqvs saqme, sadac miznis 

funqcias aqvs Semdegi saxe [57, Romer, P.409]: 

𝛱 = ∑
1

(1 + 𝑟)𝑡
[𝜋(𝑘𝑡)𝑘𝑡 − 𝐼𝑡 − 𝐶(𝐼𝑡)]

∞

𝑡=0

 

investiciebsa da kapitals Soris kavSiri Semdegi saxiT moicema: 

𝑘𝑡 = 𝑘𝑡−1 + 𝐼𝑡 

aRniSnuli kavSiri optimizaciisTvis SezRudvas warmoadgens. vinaidan 

SezRudva mkacri tolobis saxiT aris warmodgenili, SegviZlia CavweroT 

lagranJis funqcia: 

𝐿 = ∑
1

(1 + 𝑟)𝑡
[𝜋(𝑘𝑡)𝑘𝑡 − 𝐼𝑡 − 𝐶(𝐼𝑡)]

∞

𝑡=0

+ ∑𝜆𝑡(𝑘𝑡−1 + 𝐼𝑡 − 𝑘𝑡)

∞

𝑡=0

= 𝑚𝑎𝑥 

SemovitanoT aRniSvna qt = (1 + r)t𝜆𝑡 sadac 𝜆𝑡 lagranJis mamravlia 

drois t periodSi. amis gaTvaliswinebiT, pirveli rigis piroba SesaZloa 

Semdegi saxiT CavweroT: 

1

(1 + 𝑟)𝑡
[−1 − 𝐶′(𝐼𝑡) + qt] = 0 

saidanac miiReba toloba: 

1 + 𝐶′(𝐼𝑡) = qt.                                                                   (42) 

am gamosaxulebis interpretirebisaTvis gaviTvaliswinoT, rom 

kapitalis erTeulis SeZenis danaxarji tolia kapitalis erTeulis 

Rirebulebas (romelic 1-is tolad miviCnieT) damatebuli miaxloebis 

zRvruli xarji. aqedan gamomdinareobs, rom firma maSin wyvets 

investirebas, roca kapitalis SeZenis danaxarji tolia kapitalis 

Rirebulebis. 
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axla ganvsazRvroT kapitalis sasurveli moculoba t periodSi. 

amisaTvis ganvixiloT zemoT moyvanili lagranJis funqciis maqsimumis 

piroba 𝑘𝑡-s mimarT: 

1

(1 + 𝑟)𝑡
[𝜋(𝑘𝑡) − qt] +

1

(1 + 𝑟)𝑡+1
qt+1 = 0 

 

tolobis orive mxaris (1 + 𝑟)𝑡+1-ze gamravlebiT da gadajgufebiT 

miviRebT: 

(1 + 𝑟)𝜋(𝑘𝑡) = (1 + 𝑟)qt − qt+1. 

Tu gaviTvaliswinebT, rom ∆𝑞 = qt+1 − qt, SegviZlia ukanaskneli 

Semdegnairad gadavweroT: 

𝜋(𝑘𝑡) =
1

1 + 𝑟
(𝑟qt − ∆qt).                                                                       (43) 

marcxena mxare aris kapitalis zRvruli produqtis Semosavali, 

xolo marjvniv - kapitalis gamoyenebis SesaZlo danaxarji. sadac 𝑟qt aris 

SesaZlo Semosavali, Tu kapitals gavaqiravebT; ∆qt aris kapitalis 

mosalodneli Rirebulebis cvlileba. rogorc zemoT davuSviT, cveTis 

norma nulovania, Sesabamisad mTliani SesaZlo danaxarjebi mxolod ori 

komponentisagan Sedgeba. martivad SevniSnavT, rom es piroba 

eqvivalenturia maqsimizaciis pirobis, romelic sabazo modelSi 

ganvixileT miaxloebis danaxarjebis gareSe, anu zRvruli Semosavali 

SesaZlo zRvruli danaxarjis toli unda iyos. 

am ukanasknelis interpretireba sxva gziTacaa SesaZlebeli, amisaTvis 

ukanaskneli piroba Semdegnairad gadavweroT: 

qt =  𝜋(𝑘𝑡) +
1

1+𝑟
qt+1                                                               (44) 

anu kapitalis gamoyenebis danaxarji t periodSi tolia kapitalidan 

Semosavlisa da t+1 periodSi am kapitalis gamoyenebis danaxarjis 

diskontirebuli Rirebulebis jamisa. Tu es piroba ar sruldeba, maSin 

firma ver axdens mogebis maqsimizacias. 



61 

 

(42) da (44) piroba sakmarisi ar aris, rom davaxasiaToT firmis 

mogebis maqsimizaciis xasiaTi. problema mdgomareobs SemdegSi: qt unda iyos 

Tanmimdevruli droSi da ar moiTxoveba maTi toloba kapitalis 

damatebiTi erTeulisgan gamoSvebul produqciasTan. ukeT warmosadgenad 

davuSvaT, rom t(0) periodSi firma flobs damatebiT kapitals samudamod. 

aqedan gamomdinare SegviZlia CavweroT damatebiTi kapitalis gamoyenebis 

zRvruli efeqti mogebaze, romelsac Semdegi saxe aqvs [57, Romer, P. 411-412]: 

 

𝑀𝐵 = lim
𝑇→∞

[∑
1

(1 + 𝑟)𝑡

𝑇−1

𝑡=0

𝜋(qt)] 

q0 ganvsazRvroT rekurentuli damokidebulebiT: 

q0 =  𝜋(𝑘0) +
1

1 + 𝑟
q1 = 𝜋(𝑘0) +

1

1 + 𝑟
[𝜋(𝑘1) +

1

1 + 𝑟
q2] = ⋯

= lim
𝑇→∞

{[∑
1

(1 + 𝑟)𝑡

𝑇−1

𝑡=0

𝜋(𝑘𝑡)] +
1

(1 + 𝑟)𝑇
qT} 

aqedan gamomdinareobs rom q0 = 𝑀𝐵 maSin da mxolod maSin rodesac 

lim
𝑇→∞

1

(1 + 𝑟)𝑇
qT = 0 

rodesac irRveva q0 = 𝑀𝐵 piroba maSin investiciebis zRvruli nazrdi 

ar udris mis danaxarjebs, maSin firma ver axdens mogebis maqsimizacias. am 

Sedegis gaTvaliswinebiT sruldeba Semdegi gantoleba: 

lim
𝑇→∞

1

(1+𝑟)𝑇
qT 𝑘𝑡 = 0                                                                 (45) 
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1.8.5. investiciebis neoklasikuri modeli miaxloebis 

danaxarjebis gaTvaliswinebiT: uwyveti drois SemTxveva 

wina nawilSi ganvixileT diskretuli SemTxveva.  Cven aseve vnaxeT, 

rom mogebis maqsimizaciis pirobebs diskretul SemTxvevaSi warmoadgenda 

(42), (43) da (45) pirobebi. axla davuSvaT, rom drois periodi ∆𝑡 → 0 da 

gadavideT uwvet SemTxvevaze. 

firmis problema aris uwyveti drois miznis funqciis maqsimizireba, 

rac diskretuli SemTxvevisaTvis wina qveTavis dasawyisSi CavwereT [57, 

Romer, P. 412-415].  

𝛱 = ∑
1

(1 + 𝑟)𝑡
[𝜋(𝑘𝑡)𝑘𝑡 − 𝐼𝑡 − 𝐶(𝐼𝑡)]

∞

𝑡=0

 

CavweroT mimdinare Rirebulebis hamiltonis funqcia [57, Romer, P. 413], 

romelic aris lagranJis funqciis analogi dinamikur procesebSi: 

𝐻(𝑘𝑡, 𝐼𝑡) =  𝜋(𝑘𝑡)𝑘𝑡 − 𝐼𝑡 − 𝐶(𝐼𝑡) + qt𝐼𝑡. 

anu rodesac firmas aqvs 𝑘𝑡 moculobis kapitali da axorcielebs 𝐼𝑡 

moculobis investicias, misi mogeba t periodisaTvis tolia am kapitalis 

zRvruli produqtis Rirebulebas minus sainvestico xarjebi, minus 

kapitalis sasurvel maragTan miaxloebis daaxarji da damatebuli 

ganxorcielebuli investicidan mosalodneli mogeba. aqve SevniSnoT, rom 𝐼𝑡 

kontrolirebadi cvladia, yoveli t periodisaTvis 𝑘𝑡 mocemulobas 

warmoadgens, vinaidan igi mTlianad wina periodSi miRebuli 

gadawyvetilebebis Sedegia. 

erTaderT samarTav cvlads, rogorc vnaxeT, investiciebi1  

warmoadgens. amitom, rom vnaxoT, Tu ra gavlenas axdens igi firmis 

mogebaze, ganvixiloT hamiltonis funqciis maqsimumi investiciebis mimarT: 

𝜕𝐻(𝑘𝑡, 𝐼𝑡)

𝜕𝐼𝑡
= −1 + 𝐶′(𝐼𝑡) + qt = 0. 

                                                 
1 vinaidan daSvebis Tanaxmad, cveTis norma nulovania, mTliani da wminda 
investiciebi erTmaneTis tolia; amitom ar aris saWiroeba dakonkretdes, rom 
wminda investiciebzea saubari. 
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martivad SevniSnavT, rom diskretuli drois SemTxvevaSi es 

ukanaskneli ekvivalenturia (6)-is. 

𝜋(𝑘𝑡) = 𝑟qt − �̇�t.                                                                      (46) 

(43)-is analogiurad, vinaidan cveTis norma nulovania, kapitalis 

zRvruli mogeba tolia im Semosavlis, romelsac misi gaqiravebiT 

miviRebdiT 𝑟qt, damatebuli Rirebulebis cvlileba �̇�t. 

xolo (45)-is Sesabamisi piroba Semdegnairad Camoyalibdeba [57, Romer, 

P. 413]: 

lim
𝑡→∞

𝑒−𝑟𝑡qt 𝑘𝑡 = 0                                                                   (47) 
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Tavi II. aSS-s ekonomikis magaliTze investiciebis modelebis 

empiriuli kvlevis Sedegebi, prognozirebis meTodebi da maTi 

gamoyenebis SesaZleblobebi saqarTvelos magaliTze 

2.1. investiciebis aqseleratoris modelis empiriuli 

realizacia 

me-20 saukunis bolos riCard kopkem Caatara praqtikuli kvlevebi, 

riTac man Seafasa rogorc aqseleratoris, aseve investiciebis sxva 

modelebi. aSS-s arasacxovrebeli farTebisa da grZelvadiani moxmarebis 

sawarmoo saSualebebis kvartaluri monacebis mixedviT man kvleva 3 etapad 

Caatara: 1) 1954-1977 w.; 2) 1958-1973 w.; 3) 1956-1979 w. kvlevis specifikidan 

gamomdinare, TiToeul kvlevaSi r. kopke iTvaliswinebda narCenebis 

avtokorelaciis gamoTvlis sxvadasxva meTods. kvlevis me-2 da me-3 etapze 

koeficientebis Sesafaseblad man gamoiyena almonis me-3 rigis polinomi, 

roca pirvel etapze man (21) modeli Seafasa, sadac koeficientebs ar 

hqondaT SezRudvebi [23, Эрнст, СТ., 277-278]. 

r. kopkem Tavisi kvlevebis Sedegad miiRo Semdegi: 

pirveli: koeficientebis ganawilebis lagis sigrZe damokidebulia 

ganxiluli periodis sigrZeze. pirvel kvlevaSi lagis sigrZe iyo yvelaze 

mcire zomis (m=5), xolo bolo kvlevaSi yvelaze grZeli (m=12). 

aRsaniSnavia rom koeficientebi aRWurvilobaze SedarebiT maRalia, vidre 

Senobebze. miRebuli Sedegi logikuria, radgan aRWurvilobaze 

investiciebis lagi SedarebiT moklea, vidre Senoba-nagebobebze. bolo 2 

kvlevaSi lagis koeficientebs klebis tendencia axasiaTebT drois taqtis 

zrdasTan mimarTebaSi. rodesac pirvel kvlevaSi koeficientebi 

klebuloben, Semdeg izrdebian da bolos kvlav klebuloben, sabolood 

tendencia iRebs inglisuri asobgera „S“-is amotrialebul formas. 

meore: kvlevis me-3 etapze ZiriTadi fondebis investiciebis 

koeficientebis lagirebuli mniSvneloba aris uaryofiTi orive saxis 

formisTvis. rac niSnavs erTperiodian (18) gamosaxulebidan 𝛿 < 𝑔. mkvlevari 
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aRniSnavs, rom man cveTis normebis mniSvnelobebad Senobebze 5%, xolo 

aRWurvilobaze 15% gaiTvaliswina. 

mesame: avtokorelacia narCenobiT wevrebSi iyo maRali: 𝜌 meryeobda 

0,91-dan 0,997-mde. pirveli rigis avtokorelacia gavrcelebulia 

investiciebis TiTqmis yvela modelSi. 

 

 

2.2. avtoregresiuli investiciuri modelis empiriuli 

realizacia 

avtoregresiuli investiciebis empiriuli realizaciisas, mkvlevarebs 

zelners da palms, modelis Semowmebisas arasworad miaCndaT investiciebis 

modelis, rogorc avtoregresiuli (AR), aseve mcuravi saSualos (MA) 

specifikacia. investiciebis modelis MA specifikacia aris mimzidveli, 

vinaidan igi dafuZnebulia molodinebze, romlebic SesaZlebelia iyos 

rogorc adapturi, aseve racionaluri [63, Zellner..., P.785-794]. 

aRniSnuli modelis empiriuli realizacia moaxdina riCard kopkem 

kvlevis 3 etapad aSS-s magaliTze. Tumca (27) modelisgan gansxvavebiT, 

sadac damokidebul cvlads warmoadgens 𝐼𝑡 mkvlevarma ganixila 𝐼𝑡/𝑘𝑡−1. 

kvlevis samive etapze kopke iyenebda umcires kvadratTa meTods. 

riCard kopkes kvlevebis gansakuTrebul Sedegs  warmoadgens 

aRniSnuli specifikaciis modelis mixedviT miRebuli maRali arasaimedo 

Sedegebi, rogorc aRWurvilobis, aseve SeiaraRebis WrilSi. r. kopkes 

pirvel kvlevaSi aRWurvilobis lagebis rigi iyo 1, meoreSi - 3, xolo 

mesameSi - 8. SeiaraRebis lagebis rigi ki iyo 1, 2 da 6. kopkes kvlevis 

kritikosebi miRebul Sedegs xsnian 70-ian wlebSi didi ekonomikuri 

vardnebiT, radgan SeuZlebeli iyo ekonomikuri vardnebis gaTvaliswineba 

modelSi da swored es iyo ZiriTadi mizezi miRebuli Sedegisa [23, Эрнст, 

СТ., 312-313]. 
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2.3. investiciebis fuladi nakadebis modelis empiriuli 

realizacia 

riCard kopkem 1982 wels empiriulad Seamowma fuladi nakadebis 

modeli, sadac 𝐼𝑖/𝑘𝑡−1 warmoadgenda damokidebul cvlads. mkvlevari 

kvlevis etapebze iyenebda lagis sxvadasxva sigrZes aqtivebis specifikidan 

gamomdinare. kvlevis pirvel etapze mecnieri mivida daskvnamde, rom 

fuladi nakadebi ar axdendnen arsebiT gavlenas aRWurvilobasa da 

SeiaraRebaze. kvlevis meore etapze man miiRo mniSvnelovani daskvna, rom 

fuladi nakadebi SedarebiT did gavlenas axdens Senoba-nagebobebze, vidre 

aRWurvilobaze. aRsaniSnavi faqtia, rom kvlevis pirvel etapze, sadac 

CarTuli faqtorebis lagebis sigrZe SedarebiT didi koeficientebis 

kleba-zrdis tendenciebis ganmeorebadoba qmnida xerxisebur formas. 

kvlevis meore etapze koeficientebs hqondaT Semcirebis tendencia [23, 

Эрнст, СТ., 278-283]. 

r. kopkes mier fuladi nakadebis modelis Sefasebisas 𝑏𝑘 = (𝛿 − 𝑔) 

mniSvneloba statistikurad nulTan axlosaa. kapitalis lagirebuli 

mniSvneloba modelSi ar aris mniSvnelovani da mecnierma kvlevis Semdgom 

etapze es cvladi ugulvebelyo [23, Эрнст, СТ., 278-283]. 

modelis Sefasebisas pirvel etapze 𝜌-s mniSvnelobebi meryeobda 0,81-

0,83 SualedSi, xolo meore etapze - 0,936-0,956 [23, Эрнст, СТ., 278-283]. 

 

 

2.4. investiciebis tobinis q Teoris modelis problemebi da 

empiriuli realizacia 

investiciebis tobinis Teoria ukavSirdeba rig problemebs, kerZod: 

igi ar iTvaliswinebs aramaterialur aqtivebs „goodwill“-sa da „brand“-s. 

Sesabamisad q-s mniSvneloba SedarebiT maRalia faqtiur donesTan 

SedarebiT. 
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aseve, tobinis q Teoria ar iTvaliswinebs gadasaxadebs, gauyidav, 

vadagasul da gamousyidav savalo valdebulebebs, romlebic mniSvnelovan 

gavlenas axdenen obligaciebis Semosavlianobaze da aqciebis dividendebis 

moculobaze. 

saerTo problemas warmoadgens q-s mniSvnelovnebis gazomva. q–s 

mniSvnelobad iTvaliswineben mis saSualos da ara - zRvruls. aRniSnuli 

problema ver asaxavs moulodnel cvlilebebs ekonomikaSi. kerZod, raime 

produqtze moulodnel fasebis zrdas mivyavarT Semcvlel produqtebze 

moTxovnis zrdasTan, rac ekonomikis gadawyobis dasabamia. erTianad 

Zveldeba kapitali da izrdeba investiciebis moculoba, rasac tobinis 

koeficientis saSualo mniSvneloba naklebad asaxavs. am momentSi realuri 

koeficienti unda aRematebos 1-s, rodesac saSualo mniSvneloba iwyebs 1-

sken miaxloebas. q-s koeficientis mniSvnelobaze gansakuTrebuli 

mosazreba gaaCnia f. xaiamis, romelic aRniSnavs rom arasrulyofili 

konkurenciis pirobebSi koeficientis mniSvneloba SesaZlebelia aWarbebdes 

1-s. 

Aam mizezTa gamo mkvlevarTa nawils miaCnia, rom wminda investiciebi 

warmoadgens q-s saSualo mniSvnelobis mzard funqcias: 

𝐼𝑡 = 𝑓(𝑞𝑡), 
𝑑(𝑓(𝑞𝑡)

𝑑(𝑞𝑡)
> 0 

vinaidan tobinis investiciebis Teoria ar xsnis funqciis saxes, misi 

Sefaseba xdeba (32) modelis specifikiT. q-modelis Sefasebisas 

damokidebuli cvladis rolSi ganixileba 
𝐼𝑡

𝑘𝑡−1
. Tu davakvirdebiT (32) 

models, im SemTxvevaSi, rodesac Tavisufali wevri 𝑎 = 0 da gamosaxulebis 

orive mxares gavyofT 𝑘𝑡−1−ze, maSin miviRebT axal Tavisufal wevrs, 

romelic toli iqneba amortizaciis normisa 𝛿. 

dakvirvebam aCvena tobinis Teoriis arasrulyofileba, vinaidan 

kavSiri wminda investiciebsa da tobinis koeficients Soris realobaSi 

varirebs sxvadasxvanairad. amasTan, SeiniSneba avtokorelacia narCenobiT 

wevrebs Soris investiciebis tobinis modelSi. susti korelaciuri 
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kavSiris problemas emateba is faqtic, rom SesaZlebelia modelSi ar aris 

CarTuli mniSvnelovani faqtorebi. 

Abelma da blanSarma 1986 wels Caatares kvleva aRniSnuli 

mimarTulebiT. kvlevis Sedegebis gaTvaliswinebiT q warmoadgenda 

statistikurad mniSvnelovan faqtors. 

tobinis investiciebis Teoriis modeli empiriulad Seamowma r. kopkem. 

man kvleva drois mixedviT 3 etapad Caatara. mkvlevaris mier Sefasebul 

models hqonda (32) modificirebuli saxeebi. I etapze man 𝑘𝑡−𝑗−s magivrad 

gamoiyena (
𝐹

𝑝
)𝑡−𝑗, romelic modelSi asaxavda kompaniis fuladi nakadebis 

moZraobas. kvlevis II etapze r. kopkem (32) modelis orive mxare 𝑘𝑡−1-ze gayo 

da ise Seafasa, xolo III etapze regresoris rolSi  man ganixila 
𝐼𝑡

𝑜𝑡
, sadac 

𝑜𝑡 aris kompaniis sawarmoo simZlavreebis gamoyenebis done. mecnierma Tavis 

kvlevebSi miiRo pirveli rigis avtoregresiuli procesi. amasTan, kvlevis 

II da III etapze r. kopke iyenebda almonis ganawilebis lagis me-3 rigis 

polinoms, xolo I-ze –meoTxe rigisas. mkvlevarma kapitali gayo or 

nawilad: Senoba-nagebobebad da aRWurvilobad, ris mixedviTac man aago 

modeli. aRniSnuli kvlevis Sedegad mecnierma miiRo saintereso Sedegi: q 

ar warmoadgenda specifikur cvlads cal-calke Senoba-nagebobebisTvis da 

aRWurvilobebisTvis, aramed igi asaxavda maT kombinacias [23, Эрнст, СТ., 292-

302]. 

empiriuli realizaciisas investiciebis tobinis modelSi 

SeiniSneboda narCenebis seriuli avtokorelacia da 𝜌-s mniSvnelobebi 

meryeobda Senoba-nagebobebisTvis 0,82-dan 1-mde, xolo aRWurvilobebisTvis 

0,82-dan 0,994-mde [23, Эрнст, СТ., 292-302]. 

q modelic sxva modelebis msgavsad iTvaliswinebs molodinebs, rac 

mis mimzidvel Tvisebas warmoadgens. Tumca ar arsebobs Teoria, romelic 

saSualebas mogvcems davadginoT modelis forma da lagebis sigrZe. yoveli 

mkvlevari individualurad afasebs mas situaciidan gamomdinare. 

q modeli Teoriulad metad mimzidvelia, Tumca praqtikaSi Tavs iCens  



69 

 

mravali problema, rogoricaa: tobinis q-s zRvruli mniSnelobis 

gamoTvla, aramaterialuri aqtivebis da sagadasaxado faqtoris 

gauTvaliswinebloba, romlebic firmis Rirebulebaze axdenen gavlenas. 

modelSi SeiniSneba aseve narCenobiTi wevrebis maRali seriuli korelacia. 

garda amisa fasian qaRaldebis bazris tendencia naklebad asaxulia q-s 

cvlilebaSi da modelis saprognozod gamoyeneba aris SeuZlebeli, 

vinaidan fasiani qaRaldebis bazris samomavlo ganviTarebis ganWvreta 

metad rTulia. 

 

 

2.5. investiciebis neoklasikuri modelis empiriuli 

realizacia 

r. kopkem investiciebis neoklasikuri modeli Seafasa Semdegi formiT 

[23, Эрнст, СТ., 283-287]: 

𝐼𝑡 = 𝑎0 + ∑ 𝑏𝑗(
𝑃

𝑐
)𝑡−𝑗𝑦𝑡−𝑗 − ∑ 𝑐𝑗(

𝑃

𝐶
)𝑡−𝑗𝑦𝑡−𝑗−1 + 𝛿𝑘𝑡−1

𝑚−1
𝑗=0

𝑚−1
𝑗=0 + 𝑢𝑡                    (48) 

kvlevis ZiriTad daSvebas warmoadgenda kob-duglasis funqciis 

masStabis mudmivi ukugeba. mkvlevarma Tavis kvlevaSi Seafasa 26 parametri, 

saidanac 13 iyo 𝑐𝑗, xolo 13-𝑏𝑗. koeficientebis Sefasebisas man gamoiyena 

laguri wevrebis koeficientebis ganawilebis /\-tipi [23, Эрнст, СТ., 291-302]. 

r. kopkes kvlevis Sedegad dadginda, rom Sefasebuli parametrebi 

gamoirCeodnen statistikuri stabilurobiT. amasTan, neoklasikuri 

investiciebis modelSic, sxva modelebis msgavsad, adgili hqonda 

narCenobiTi wevris avtokorelacias. modelis specifikacia ar warmoadgens 

gansazRvruls da igi SeiZleba iyos gansxvavebuli kvlevis miznebidan 

gamomdinare. aseve problematuria modelSi CarTuli parametrebis 

gansazRvrac.  
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2.6. prognozirebis raodenobrivi meTodebi da maTi gamoyenebis 

SesaZleblobebi saqarTvelos magaliTze 

 

monacemTa samomavlo mniSvnelobis gansazRvrisTvis aucilebelia 

ganvixiloT prognozirebis gansxvavebuli meTodebi da maTi gamoyenebis 

SesaZleblobebi. 

statistikuri prognozirebis mravali meTodi da klasifikacia 

arsebobs [20, ToTlaZe, Tavi 2, gv. 3-6], Tumca aRniSnul naSromSi ganxilul 

iqneba prognozirebis SedarebiT cnobili meTodebi da maTi klasifikacia. 

prognozirebis meTodebi pirobiTad SesaZlebelia davyoT, rogorc 

raodenobriv da xarisxobriv meTodebad [20, ToTlaZe, Tavi 2, gv. 1-6]. 

raodenobrivi meTodebis gamoyenebis SesaZleblobis dasadgenad, 

Tavdapirvelad aucilebelia maTi detaluri Teoriuli ganxilva. 

eqstrapolacia: am meTodis mixedviT saprognozo monacemebi 

gaiangariSeba, arsebuli (warsul) monacemTa ganviTarebis tendenciebis da 

kanonzomierebis gadataniT momavalSi. kerZod, am meTodis mTavar daSvebas 

warmoadgens monacemTa ganviTarebis tendenciis SenarCuneba momavalSi. 

eqstrapolaciis meTodis gamoyeneba efeqtiania moklevadian da 

xSiradDsaSualovadian periodebSi, vinaidan dinamikuri mwkrivebis 

monacemebi naTlad gamoxatuli da mdgradia. aRniSnuli meTodi aerTianebs 

martiv meTodebs, regresias, mcocav saSualosa da eqsponencialur 

mosworebas [20, ToTlaZe, Tavi 5, gv. 1-19]. 

martivi meTodebi: prognozirebis am kategoriaSi moiazreba saSualos, 

miamitur, sezonur-miamiturs da dreifis meTodi. 

saSualos meTodi: am meTodis mixedviT saprognozo monacemi gaingariSeba, 

rogorc istoriuli monacemebis saSualo ariTmetikuli [20, ToTlaZe, Tavi 

2, gv. 2-6]. Tu arsebul (istoriul) monacemebs avRniSnavT 𝑌1, 𝑌2 ………… , 𝑌𝑇, 

maSin saprognozo maCvenebeli iqneba: 

𝑌𝑇+𝐻|𝑇 =
1

𝑇
∑𝑌𝑖

𝑇

𝑖=1
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es meTodi SesaZlebelia gamoviyenoT rogorc droiT mwkrivis aseve, kros-

seqciuri monacemebis analizisTvis. 

miamituri meTodi: am meTodis gamoyeneba mizanSewonilia mxolod droiTi 

mwkrivis monacemebisaTvis. saprognozo mniSvneloba ganisazRvreba, bolo 

dakvirvebis wertilis mniSvnelobis mixedviT. Tu istoriul monacemebis 

avRniSnavT rogorc: 𝑌1, 𝑌2 ………… , 𝑌𝑇, maSin saprognozo mniSvneloba 𝑌𝑇iqneba. 

aRniSnuli meTodis gamoyeneba gansakuTrebiT Rirebulia ekonomikuri da 

finansuri droiTi mwkrivebis prognozirebisTvis [20, ToTlaZe, Tavi 2, gv. 4-

6]. 

sezonur-miamituri meTodi: es meTodi gamoiyeneba im monacemTa saprognozo 

mniSvnelobis dasadgenad, romelTac maRali sezonuroba axasiaTebT. am 

meTodiT gamoTvlili saprognozo mniSvneloba tolia igive wina sezonis 

bolo mniSvnelobis. 𝑌𝑇+𝐻−𝑘𝑚sadac 𝑚−sezonis niSans aRniSnavs, xolo 𝑘 =

[
𝐻−1

𝑚
] + 1. am meTodis mixedviT, Tu gvainteresebs, magaliTad, cvladis 

mniSvneloba Tebervlis TveSi, igi toli iqneba wina Tebervlis 

dakvirvebadi (arsebuli) monacemisa [20, ToTlaZe, Tavi 2, gv. 4-6]. 

dreifis meTodi: am meTodis gamoyeneba efuZneba daSvebas, rom cvlilebebi 

xangrZliv periodSi iTvleba istoriul monacemebSi gamovlenil saSualo 

cvlilebad. Sesabamisad, saprognozo mniSvneloba n+h periodisTvis 

gaiangariSeba Semdegnairad [20, ToTlaZe, Tavi 2, gv. 5-6]: 

𝑌𝑇 +
ℎ

𝑇 − 1
∑(𝑌𝑡 − 𝑌𝑡−1) = 𝑌𝑛 + ℎ(

𝑌𝑡 − 𝑌1

𝑇 − 1
)

𝑛

𝑡=2

 

faqtiurad es eqvivalenturia imisa, rom dakvirvebis pirvel da bolo 

monacemze gavavloT wrfe da movaxdinoT misi eqstrapolireba momavalSi. 

regresia: regresiuli analizis meTodis gamoyenebis arsi 

prognozirebisTvis mdgomareobs SemdegSi: vagebT models, sadac faqtorul 

cvladis rolSi gvevlineba drois gamomsaxveli cvladi. aRniSnuli 

modelis SefasebiT vRebulobT koeficientebs, xolo Semdeg nabijze 

miRebuli Sedegebis mixedviT viTvliT Sedegobrivi cvladis samomavlo 

mniSvnelobas. magaliTad Tu models aqvs Semdegi saxe: 



72 

 

𝑦𝑡=𝑏0 + 𝑏1𝑡 + 𝑢𝑡 

am modelis Sefasebisas ganvsazRvravT 𝑏0 da 𝑏1 xolo Semdeg etapze 𝑡 

faqtoris mniSvnelobad aviRebT momaval periods da gamoviTvliT 

Sedegobrivi cvladis saprognozo mniSvnelobas (𝑦𝑡+1) [20, ToTlaZe, Tavi 5, 

gv. 1-8]. 

mcocavi saSualos meTodi: es meTodi gamoiyeneba moklevadian droiT 

mwkrivebSi, sadac mkveTrad ar aris gamokveTili ganviTarebis tendencia 

(trendi). mcocavi saSualos meTodis gamoyenebisas droiTi mwkrivebis 

faqtiuri doneebi icvleba gaangariSebuli doneebiT, romlebsac 

mniSvnelovnad naklebi meryeoba axasiaTebT. amasTan gaangariSeba 

xorcieldeba gansazRvruli intervalis jgufis monacemTaTvis da yoveli 

Semdegi jgufi iqneba erTi doniT gadanacvlebuli [20, ToTlaZe, Tavi 2, gv. 

4-6]. am operaciis ganxorcielebas mwkrivis mosworebas eZaxian, xolo 

gaangariSebis dros TiTqos saSualo mniSvneloba micocavs erTi 

periodidan meorisken, ris gamoc igi cnobilia rogorc mcocavi saSualos 

meTodis saxeliT. mcocavi saSualos meTodis gamoyenebisas irCeva 

„fanjara“, anu is mniSvneloba, Tu ramdeni monacemis gasaSualoeba moxdeba 

axali doneebis misaRebad. m rigis mcocavi saSualo moicema Semdegi saxiT 

[20, ToTlaZe, Tavi 5, gv. 8-12]: 

𝑇𝑡 =
1

𝑚
∑ 𝑦𝑡+𝑗

𝑘

𝑗=−𝑘

 

sadac m=2k+1. 

aRniSnuli meTodis gamoyenebisas SesaZloa SevxdeT mis 

modifikaciebs, romlebic mimarTulia prognozirebis sizustis 

gazrdisTvis. magaliTad, SesaZloa gamoyenebul iqnas mcocavi saSualos 

mcocavi saSualo, raTa saSualo gaxdes simetriuli. magaliTisTvis, Tu 

mosworeba moxda 4 rigiT, misi simetriulobisTvis SesaZloa miRebuli 

monacemebi kidev movasworoT 2 rigiT. Tu kvlevisas dgindeba, rom mwkrivis 

doneebs aqvT gansxavebuli mniSvneloba, SesaZloa mwkrivis axali doneebis 

misaRebad gamoyenebul iqnas saSualo  
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ariTmetikuli meTodis nacvlad saSualo Sewonili. 

eqsponencialuri mosworeba: eqsponencialuri mosworebis meTodi aris 

kompromisi miamituri da saSualo ariTmetikuli meTodebis kompromisi. 

kerZod, miamituri meTodis dros mniSvneloba eniWeba ukanasknel 

dakvirvebad mniSvnelobas, rodesac ariTmetikulis dros yvela dakvirvebas 

Tanabari mniSvneloba aqvs. eqsponencialuri mosworebis dros dakvirvebad 

empiriul monacemebs gansxvavebuli mniSvneloba gaaCnia kvlevisaTvis. 

eqsponencialuri mosworebis meTodi pirobiTad SesaZlebelia davyoT, 

rogorc martiv da Sewonil meTodad. 

martivi eqsponencialuri mosworebisas saprognozo mniSvneloba 

ganisazRvreba, rogorc mimdinare da wina dakvirvebebis wrfiv kombinaciad 

da mas Semdegi saxe gaaCnia [20, ToTlaZe, Tavi 5, gv. 13-19]: 

𝑌𝑇+1|𝑇 = 𝛼𝑌𝑇 + 𝛼(1 − 𝛼)𝑌𝑇−1 +  𝛼(1 − 𝛼)2𝑌𝑇−2 + ⋯ 

sadac 0 ≤ 𝛼 ≤ 1 mosworebis parametria. Tu mosworebis parametri axlosaa 

0-Tan, maSin didi mniSvneloba eniWeba dakvirvebebs romlebic Sors arian 

droSi, rodesac is axlosaa 1-Tan maSin - bolo dakvirvebebs. aRsaniSnavia 

faqti, rom prognozirebis am meTodis wonebi qmnian geometriul 

progresias, romelTa jami 1-is tolia. 

Sewonili eqsponencialuri mosworebis meTodis dros saprognozo 

mniSvneloba ganisazRvreba, rogorc mimdinare empiriuli mniSvnelobis da 

wina saprognozo mniSvnelobis Sewonil saSualod (wrfiv kombinaciad). 

𝑌𝑇+1|𝑇 = 𝛼𝑌𝑇 + (1 − 𝛼)𝑌𝑇|𝑇−1 

sadac 0 ≤ 𝛼 ≤ 1 mosworebis parametria. Sewonil eqsponencialuri 

mosworebis meTodis sruli procesi Caiwereba Semdegi saxiT: 

𝑌2|1 = 𝛼𝑌1 + (1 − 𝛼)𝑙0 

𝑌3|2 = 𝛼𝑌2 + (1 − 𝛼)𝑌2|1 

𝑌4|3 = 𝛼𝑌3 + (1 − 𝛼)𝑌3|2 

……………………………. 
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𝑌𝑇+1|𝑇 = 𝛼𝑌𝑇 + (1 − 𝛼)𝑌𝑇|𝑇−1 

sadac 𝑙0𝑌2|1-is gaangariSebis prognozis sawyisi mniSvnelobaa. 

aRniSnul gantolebaTa sistemaSi rekurentuli CasmiT xerxiT vRebulobT: 

𝑌𝑇+1|𝑇 = ∑ 𝛼(1 − 𝛼)𝑗𝑌𝑇−𝑗 + (1 − 𝛼)𝑇

𝑇−1

𝑗=𝑜

𝑙0 

eqsponencialuri meTodis gamoyenebisaTvis aucilebelia Sefasdes 

mosworebis α parametri, rac mkvlevaris Sexedulebazea damokidebuli. 

Sefasebisas SeiZleba gamoyenebul iqnas, rogorc subieqturi mosazreba 

aseve, monacemTa badeze Ziebis meTodi. 

wamyvani indikatorebis meTodi: makroekonomikaSi indikatorebi 

SesaZlebelia davajgufoT, rogorc winmswreb, mimdinare da lagur 

indikatorebad. aRniSnul klasifikacias safuZvlad udevs droSi or an met 

indikators Soris kavSiri. winmswrebi indikatorebis cvlilebas mosdevs 

garkveul indikatorTa droSi laguri moqmedeba. magaliTad saprocento 

ganakveTis an momxmarebelTa ndobis indeqsis cvlilebiT SesaZlebelia 

vivaraudoT ekonomikuri zrdis an klebis tendencia. rac Seexeba mimdinare 

indikatorebs isini icvlebian droSi erTdroulad da ekonomikur 

prognozirebaSi maTi gamoyeneba ar aris mizanSewonili. laguri indikators 

axasiaTebs indikatorTa cvlilebis droSi dayovneba isini farTod 

gamoiyeneba mTliani Siga produqtis winaswari monacemebis gadamowmebis 

mizniT [20, ToTlaZe, Tavi 8, gv. 1-6]. 

aRsaniSnavia, winmswrebi indikatorebis gamoyeneba saprognozo 

mniSvnelobis dasadgenad moiTxovs mkvlevaris mier indikatorTa Soris 

kavSir-urTierTobebis winaswar gamovlenas da etalonuri indikatorebis 

sistebis Camoyalibebas. am meTodis gamoyeneba moiTxovs winaswar didi 

raodenobis kvlevebis Catarebas da arsebobs didi albaToba imisa, rom 

mkvlevaris subieqturi azri daamaxinjebs kvlevis Sedegebs. 

droiTi mwkrivebis meTodi: droiTi mwkrivebiT prognozirebis erTiani 

meTodi ar arsebobs, vinaidan sakvlevi cvladis momavali mniSvnelobis 
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prognozirebisTvis unda aigos modeli. Sesabamisad modelebi SesaZlebelia 

struqturulad metad gansxvavebulebi aRmoCndnen. prognozirebisTvis 

xSirad gamoyenebad models miekuTneba ARMA modeli misi simartividan 

gamomdinare. droiTi mwkrivebis meTodiT prognozirebisaTvis aucilebelia 

vicodeT informaciuli simravle sakvlevi obieqtis Sesaxeb. droiT 

mwkrivebiT kvlevaSi igulisxmeba, rom informaciuli simravle (𝐼𝑡)t 

momentisaTvis Seicavs 𝑦𝑡−s da mis yvela wina lags. Sesabamisad gveqneba [1, 

ananiaSvili, Tavi 5, gv.1-8]:: 

𝐼𝑇 = {𝑦𝑇 , 𝑦𝑇−1, 𝑦𝑇−2, … , 𝑦−∞} 

zogadad prognozi �̂�𝑇+ℎ|𝑇 warmoadgens am informaciuli simravlis 

cvladebis funqcias. mravali funqciebidan aseTi funqciis arCevis 

kriteriums warmoadgens prognozis Secdomis kvadratis maTematikuri 

lodinis minimizireba [1, ananiaSvili, Tavi 5, gv.1-8]: 

𝐸{(𝑦𝑇+ℎ − �̂�𝑇+ℎ|𝑇)
2
|𝐼𝑇} 

damtkicebulia, rom 𝑦𝑇+ℎ-sTvis saukeTeso prognozs im pirobebSi, roca 

drois T momentSi mocemulia informaciuli 𝐼𝑇 simravle, warmoadgens 𝑦𝑇+ℎ-

is pirobiTi maTematikuri lodini. pirobiTi maTematikuri lodinis 

𝐸{𝑦𝑇+ℎ|𝑦𝑇 , 𝑦𝑇−1, 𝑦𝑇−2, … } aRsawerad rodesac 𝑦𝑡 aRiwereba ARMA procesiT 

sasurvelia ganvixiloT AR(1) procesi 

𝑦𝑡 = 𝜃𝑦𝑡−1 + 𝜀𝑡 

𝑦𝑇+1-Tvis gveqneba 

𝑦𝑇+1 = 𝜃𝑦𝑇 + 𝜀𝑇+1 

maSasadame,  

𝑦𝑇+1|𝑇 = 𝐸(𝑦𝑇+1|𝑦𝑇 , 𝑦𝑇−1, 𝑦𝑇−2, … ) = 𝐸(𝜃𝑦𝑇 + 𝜀𝑇+1|𝑦𝑇 , 𝑦𝑇−1, 𝑦𝑇−2, … )

= 𝜃𝑦𝑇 + 𝐸(𝜀𝑇+1|𝑦𝑇 , 𝑦𝑇−1, 𝑦𝑇−2, … ) = 𝜃𝑦𝑇 

vinaidan 𝜀𝑇+1 TeTri xmauris procesi araprognozirebadia. 

𝑦𝑇+2-saTvis gveqneba [1, ananiaSvili, Tavi 5, gv. 1-8]: 
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𝑦𝑇+2|𝑇 = 𝐸(𝑦𝑇+2|𝑦𝑇 , 𝑦𝑇−1, 𝑦𝑇−2, … ) = 𝐸(𝜃𝑦𝑇+1 + 𝜀𝑇+2|𝑦𝑇 , 𝑦𝑇−1, 𝑦𝑇−2, … )

= 𝜃𝐸(𝑦𝑇+1|𝑦𝑇 , 𝑦𝑇−1, 𝑦𝑇−2, … ) = 𝜃2𝑦𝑇 

zogadad vRebulobT: 

𝑦𝑇+ℎ|𝑇 = 𝜃ℎ𝑦𝑇 

aRsaniSnavia, rac didia h saprognozo funqcia yT+h|T nulisken anu y-

is saSualo mniSvnelobisken miiswrafis, vinaidan |𝜃| < 1. analogiuri wesiT 

gamoiTvleba saukeTeso prognozi aranulovani 𝜇 saSualos mqone AR(1) 

procesiTvis [1, ananiaSvili, Tavi 5, gv.1-8]. 

𝑦𝑇+ℎ|𝑇 = 𝐸(𝑦𝑇+ℎ|𝑦𝑇 , 𝑦𝑇−1, 𝑦𝑇−2, … ) = 𝜇 + 𝜃ℎ(𝑦𝑇 − 𝜇) 

roca h-s maRali mniSvneloba gaaCnia saprognozo mniSvneloba μ-sken 

miiswafis. 

axla ganvixiloT MA(1) procesi 

𝑦𝑦 = 𝜀𝑡 + 𝛼𝜀𝑡−1 

am SemTxvevaSi gveqneba 

𝑦𝑇+1|𝑇 = 𝐸(𝑦𝑇+1|𝑦𝑇 , 𝑦𝑇−1, 𝑦𝑇−2, … ) = 𝐸(𝜀𝑇+1 + 𝛼𝜀𝑇|𝑦𝑇 , 𝑦𝑇−1, 𝑦𝑇−2, … ) = 𝛼𝜀𝑇 

sadac igulisxmeba rom 𝜀𝑇 dakvirvebadia, es daSveba kanonieria Tu MA 

procesi Sebrunebadia. 

MA(1) procesis Sebrunebadobis SemTxvevaSi sruldeba Semdegi piroba: 

𝜀𝑡 = ∑(−𝛼)𝑗𝑦𝑇−𝑗

∞

𝑗=0

 

aqedan gamomdinare gveqneba: 

𝑦𝑇+1|𝑇 = 𝛼 ∑(−𝛼)𝑗𝑦𝑇−𝑗

∞

𝑗=0

 

ori taqtis Semdeg gakeTebuli prognozi iqneba: 

𝑦𝑇+2|𝑇 = 𝐸(𝜀𝑇+2|𝑦𝑇 , 𝑦𝑇−1, 𝑦𝑇−2, … ) + 𝛼𝐸(𝜀𝑇+1|𝑦𝑇 , 𝑦𝑇−1, 𝑦𝑇−2, … ) = 0 
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rogorc vxedavT MA(1) procesis 2 taqtiT an metiT prognozireba ara 

informaciulia [1, ananiaSvili, Tavi 5, gv. 1-8]. 

aRniSnuli msjelobebis gaTvaliswinebiT ARMA(p,q) modelis saprognozo 

mniSvnelobebis zogad formulas eqneba Semdegi saxe [1, ananiaSvili, Tavi 5, 

gv. 1-8]: 

𝑦𝑇+ℎ|𝑇 = 𝜃𝑦𝑇+ℎ−1|𝑇 + 𝜀𝑇+ℎ|𝑇 + 𝛼𝜀𝑇+ℎ−1|𝑇 = 𝜃𝑦𝑇+ℎ|𝑇

= 𝜃ℎ𝑦𝑇 + 𝜃ℎ−1𝛼 ∑(−𝛼)𝑗(𝑦𝑇−𝑗 − 𝜃(𝑦𝑇−𝑗−1

∞

𝑗=0

) 

aRsaniSnavia faqti, rom ARMA(p,q) modeliT miRebuli prognozis 

efeqtianobas SesaZlebelia mivaRwioT drois SedarebiT bevr taqtSi. 

ekonometrikuli sistemebi: msgavsad droiTi mwkrivebiT 

prognozirebisa, ekonometrikuli sistemebis gamoyenebisaTvis Tavdaprvelad 

unda ganisazRvron maTi struqtura, romelic metad mravalferovani 

SeiZleba aRmoCndes. amasTan ekonometrikuli sistemebidan saprognozod 

metad xelsayrelia gamoviyenoT VAR modeli. rodesac modelis 

informaciuli simravle Seicavs 𝑦𝑇,⃗⃗⃗⃗  ⃗𝑦𝑇−1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ …. veqtorebs, maSin optimalur 

prognozs Semdeg taqtSi eqneba Semdegi saxe: 

𝑦𝑇+1|𝑇⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝐸(𝑦𝑇+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗|𝑦𝑇,⃗⃗⃗⃗  ⃗𝑦𝑇−1,⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ … ) = 𝜃1𝑦𝑇⃗⃗⃗⃗ + ⋯+ 𝜃𝑝𝑦𝑇−𝑝+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗   

Semdegi taqtebis prognozi rekursiulad SegviZlia miviRoT, magaliTad 2 

taqtis Semdeg prognozs eqneba Semdegi saxe: 

𝑦𝑇+1|𝑇⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝜃1𝑦𝑇+1|𝑇⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  + ⋯+ 𝜃𝑝𝑦𝑇−𝑝+2⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝜃1(𝜃1𝑦𝑇⃗⃗⃗⃗ + ⋯+ 𝜃𝑝𝑦𝑇−𝑝+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ) + ⋯+ 𝜃𝑝𝑦𝑇−𝑝+2⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗   
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2.7. prognozirebis xarisxobrivi meTodebi da maTi gamoyenebis 

SesaZleblobebi saqarTvelos magaliTze 

 

prognozirebis xarisxobriv meTodebs miekuTneba eqspertuli Sefaseba. 

eqspertuli Sefasebis safuZvels sakvlevi dargis mcodne adamianTa 

mosazrebebi warmoadgens. 

movlenaTa momavali ganviTarebis eqspertuli Sefasebebi Tavisi arsiT 

subieqturia im azriT, rom erTi da igive sakiTze sxvadasxva eqspertma 

SeiZleba gansxvavebuli azri gamoTqvas da Camoayalibos gansxvavebuli 

daskvnebi. magram ramdenadac yovel maTgans safuZvlad udevs gansxvavebuli 

informacia, dagrovili gamocdileba da obieqturi realobis analizis 

Sedegebi, amdenad igulisxmeba, rom mocemul daskvnebsa Tu mosazrebebs 

Soris gansxvaveba SeiZleba ar iyos arsebiTi, an igi SeiZleba Semcirdes da 

umniSvnelo gaxdes sxva eqpertebisgan miRebuli damatebiTi informaciis 

urTierkavSiris gziT. gamocdileba, gadasaWreli problemis arsis gageba 

da intuicia eqspertebs exmareba dasabuTebuli daskvnebisa da hipoTezebis 

CamoyalibebaSi. yoveli eqsperti Rebulobs individualur gadawyvetilebas 

Sesaswavli obieqtis ZiriTadi maxasiaTeblebis SesaZlo cvlilebebis 

Sesaxeb, romelic emyareba arsebuli informaciis mis mier Catarebuli 

kompleqsuri analizis Sedegebs [6, gelaSvili, gv. 221-222]. 

gansakuTrebiT didia eqspertuli Sefasebebis meTodebis gamoyenebis 

SesaZleblobebi rig SemTxvevebSi.  

 iseT movlenebsa da procesebs, romelTa raodenobrivi gazomva 

SesaZlebelia, magram moiTxovs did materialur, finansur da droiT 

danaxarjebs. 

 iseTi movlenebis prognozirebisas, romelTa raodenobrivi Sefaseba 

SesaZlebelia, magram mocemul momentSi SeuZlebelia zustad 

gaizomos magaliTad, realizebuli produqciis sasaqonlo 

struqtura, sxvadasxva produqciaze mosaxleobis daukmayofilebeli 

moTxovnis moculoba da struqtura. 
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 prognozirebis xarisxobrivi meTodebis gamoyenebisas SesaZlebelia 

kvlevis obieqtis Sefaseba mravali sxvadasxva niSnis mixedviT, rac 

aRniSnuli SeuZlebelia (an did sirTuleebs ukavSirdeba) 

raodenobrivi meTodebis gamoyenebisas. 

 raodenobriv meTodebTan SedarebiT eqspertuli Sefaseba metad 

martivia, rac rig SemTxvevebSi misi gamoyenebis dadebiT mxared 

vlindeba. 

 prognozirebis raodenobrivi meTodebis gamoyenebisas zogierTi 

faqtori yuradRebis miRma rCeba, xolo xarisxobrivi meTodebi 

uSualod mimdinare procesebze dakvirvebis saSualebas iZleva.  

 prognozirebis xarisxobrivi meTodebis gamoyenebiT miRebuli 

prognozirebis Sedegebis mimarT ndobis xarisxi maRalia, radgan 

masSi umetes SemTxvevaSi uSualo monawileobas iReben is pirebi, 

romlebsac sabolood uwevT am prognozirebis praqtikaSi gamoyeneba. 

eqspertuli prognozirebis meTodebis gamoyeneba mraval dadebiT 

momentTan erTad xasiaTdeba naklovanebebiT: 

 saeqsperto arasrulyofili programis Sedgena; 

 saeqsperto jgufis didi gavlena saboloo Sefasebaze, rac 

gamoixateba maTi azrebis mikerZoebaSi; 

 eqpertTa mier im axali faqtorebis Seufasebloba, romlebic 

SeiZleba warmoiSvas saprognozo periodSi; 

 saprognozo obieqtis zedapiruli analizis saSiSroeba. rac 

ganpirobebulia eqspertTa miswrafebiT – operatiulad upasuxon 

mocemul kiTxvebs. 

eqspertuli Sefasebis meTodebi iyofa indiviadualur da koleqtiur 

meTodebad [6, gelaSvili, gv. 225]. 

individualuri Sefasebis meTodi: indiviadualuri Sefasebis meTodi 

moicavs intervius da analitikuri tipis Sefasebebs. maTi gamoyenebis dros 

yoveli eqsperti damoukideblad muSaobs dasmul sakiTxze, xolo 

gadawyvetilebis saboloo variants eqspertuli monacemebis analizis 

safuZvelze iRebs mkvlevari (an mocemul sakiTze pasuxismgebeli piri). 
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ganzogadebul eqspertuli prognozi SeiZleba Caiweros Semdegnairad [6, 

gelaSvili, gv. 225-226]: 

Π = ʄ(si, xi, ci), i = 1,2,3, … , n 

aq ʄ - prognozuli gadawyvetilebis miRebis wesia, romelic SeiZleba 

ar iyos mTlianad formalizebuli; 

𝑆𝑖 = 𝑆1
𝑖 , 𝑆2

𝑖 , … , 𝑆𝑘
𝑖 − 𝑖-uri eqspertis mier Tavisi hipoTezis dasabuTebisas 

ganxiluli situaciebis simravle; 

𝑥𝑖 = 𝑥1
𝑖 , 𝑥2

𝑖 , … , 𝑥𝑟
𝑖 − 𝑖-uri eqspertis mier kvlevis obieqtis momavali 

mdgomareobis Sesaxeb SesaZlo gadawyvetilebebis (hipoTezebis) simravle; 

𝐶𝑖 = 𝐶1
𝑖 , 𝐶2

𝑖 , … , 𝐶𝑟
𝑖 − 𝑖-uri eqspertis azriT, im miznebis (parametrebis) 

simravle, romlebsac unda miaRwios kvlevis obieqtma Tavisi momavali 

ganviTarebis procesSi. 

sabolood, aseT midgomiT miRebuli prognozuli saeqperto Sefaseba 

ar warmoadgens mTlianad formalizebul proceduras. 

intervius meTodi gulisxmobs eqspertis gamokiTxvas saprognozo 

obieqtis ganviTarebis Sesaxeb. aRniSnuli meTodis mixedviT eqspertma 

eqspromtad unda gasces kiTxvebs kvalificiuri pasuxebi. erTdroulad 

SeiZleba warmoebdes ramdenime eqspertis gamokiTxva. 

analitikuri meTodis dros eqsperti damoukideblad asrulebs 

kvlevas saprognozo obieqtis SefasebisTvis. am meTodis gamoyenebisas 

SesaZlebelia eqsperti daeyrdnos upiratesobisa da rangTa meTods. 

upiratesobis meTodis gamoyenebisas eqspertma unda danomros yvela 

SesaZlo varianti maTi moxdenis albaTobis mixedviT. rangTa meTodis 

gamoyenebisas eqsperti gansaxilvel variantebs Skalis gaswvriv ganalagebs 

(mag.: 0-dan 10-mde). 

koleqtiuri Sefasebis meTodebi: koleqtiuri meTodis arsi 

mdgomareobs eqspertTa mier sakvlevi obieqtis prognozirebis ganviTarebis 

gzebis formulirebasa da maT SeTanxmebaSi. 

koleqtiuri Sefasebis meTodebs individualur meTodebTan SedarebiT 

axasiaTebs mravali dadebiTi Tviseba, rogoricaa: 
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1. koleqtiuri eqspertuli Sefasebis ganxorcielebaSi SesaZlebelia 

sxvadasxva dargis mravali specialistis monawileoba, rac 

saSualebas iZleva ufro farTod da yovelmxriv daxasiaTdes 

Sesaswavli obieqti; 

2. eqspertTa swori SerCevis pirobebSi jamuri informacia, romelic 

miiReba eqspertTa jgufis yoveli wevrisgan, yovelTvis ufro didi 

moculobisaa im informaciasTan SedarebiT, rasac flobs jgufis 

yoveli calke aRebuli eqsperti; 

3. koleqtiuri eqspertuli Sefasebis dros kvlevis obieqtze moqmedi 

faqtorebis aRricxuli da gaanalizebuli raodenoba bevrad ufro 

metia, vidre individualuri Sefasebisas; 

4. sworad organizebuli eqspertuli Sefasebis Catarebisas, eqspertTa 

jgufis wevrebis racionaluri urTierTqmedeba saSualebas iZleva 

Semcirdes maTi hipoTezebisa da daskvnebis polarizacia, rac 

amaRlebs saboloo prognozuli gadawyvetilebis dasabuTebis dones. 

praqtikaSi koleqtiur eqspertul Sefasebebidan yvelaze gamoyenebads 

warmoadgenen: komisiis, delfis, „tvinebis Sturmis“, scenarebis meTodi. 

komisiis meTodi: komisiis meTodis dros eqspertTa jgufi sistematiurad 

ikribeba da msjelobs gansaxilvel obieqtze. TiToeulma eqspertma unda 

daicvas sakuTari azri argumentirebulad, saboloo gadawyvetileba 

miiReba eqspertTa azris SejerebiT. 

delfis meTodi: am meTodis saxelwodeba dakavSirebulia uZveles 

civilizaciis berZnul qalaq delfisTan, romlis mcxovrebnic cnobili 

iyvnen TavianTi winaswarmetyvelebis unariT ama Tu im movlenis 

(gansakuTrebiT bunebrivis) moxdenis Sesaxeb. delfis meTodi specialur 

literaturaSi pirvelad aRweril iqna 1964 wels amerikuli korporacia 

“RAND”-is mier gamoqveynebul dokumentSi, romlis saxelwodebaa “moxseneba 

grZelvadiani prognozirebis Seswavlis Sesaxeb”. am publikaciaSi 

prognozuli kvlevis ZiriTadi mimarTulebebia mecnieruli aRmoCenebi, 

mosaxleobis zrda, avtomatizacia, kosmosi aTviseba, omebis mospoba, 

samxedro iaraRis axali sistemebi. rogorc ganvlilma drom daadastura, 

dasaxelebul publikaciaSi aRniSnuli mimarTulebis prognozebi Tavis 
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droze sakmarisad maRal doneze iqna damuSavebuli delfis meTodis 

gamoyenebiT. marTalia, Semdgom periodSi delfis meTodis gamoyenebis 

sfero mniSvnelovnad gafarTovda, magram yvelaze metad es meTodi 

gamoiyeneba mecnierul-teqnikuri da teqnologiuri progresis movlenebisa 

da procesebis prognozirebis dros. 

delfis meTodis gamoyenebis dros eqspertebs ar uwevT erTmaneTSi Ria 

kamaTi. am meTodis dros eqspertebi ganixilaven sakiTxs ramdenime turad. 

kerZod pirvel turSi isini werilobiT afiqsireben sakuTar mosazrebas, 

xolo yovel Semdeg turSi eqspertebi ecnobian Sefasebis wina Sedegebs da 

survilisamebr cvlian sakuTars. praqtikam aCvena, rom daaxloebiT 5 turis 

Semdeg miiReba statistikurad vargisi daskvnebi. es meTodi komisiis 

meTodisgan gansxvavdeba Semdegi faqtorebiT:  

1. daculia eqspertTa anonimuroba;  

2. gamokiTxvis wina turis Sedegebis gamoyeneba xelmisawvdomia;  

3. SesaZlebelia jgufuri pasuxebis statistikuri daxasiaTeba. 

delfis meTods mniSvnelovani upiratesoba axasiaTebs individualur 

eqspertul Sefasebis meTodebTan SedarebiT. igi saSualebas iZleva 

Semcirdes eqspertTa individualur pasuxebs Soris mniSvnelovani 

gansxvavebani; umniSvneloa dabalkvalificiuri eqspertebis gavlena mTlian 

SefasebebSi, ramdenadac gamokiTxvis ramdenime turis Catarebisas 

eqspertebi koreqtirebas ukeTeben TavianT wina pasuxebs axali informaciis 

miRebis safuZvelze. 

     „tvinebis Sturmi“: aRniSnuli meTodis ZiriTadi arsi mdgomareobs 

ideebis koleqtiur generirebasa da maT gadarCevaSi. „tvinebis Sturmis“ 

dros gamoiyofa 6 etapi:  

1. monawileTa gundis formireba. sasurvelia gundi maRalkvalificiuri 

10-15 eqspertisgan Sedgebodes, romlebic naTlad acnobiereben 

problemis arss da floben Sesabamis codnasa da informacias.  

2. amocanis mkafiod Camoyalibeba da arsebuli informaciis gacnoba 

gundis wevrebisTvis.  

3. problemis Sesaxeb ideebis generireba gundis wevrebis mier.  
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4. generirebuli ideebis sistematizacia erTnairi da Semavsebeli 

ideebis kombinireba.  

5. TiToeuli ideis argumentirebuli kritika eqspertebis mier.  

6. kritikuli mosazrebebis Sefaseba da praqtikuli ideebis datoveba. 

  “tvinebis Sturmis” meTodis gamoyenebis safuZvelze raime movlenis an  

procesis prognozis SemuSavebis procesi moicavs or ZiriTad etaps: 

1. kvlevis obieqtis SesaZlo ganviTarebis sxvadasxva variantis Sesaxeb 

axali ideebis generacia; 

2. gamoTqmuli ideebis analizi da Sefaseba. 

tvinebis Sturmis meTodis gamoyeneba umeteswilad rekomendirebulia 

arastandartuli, kritikuli situaciebis dros.  

“miznis xe”: eqspertuli Sefasebis meTodis erT-erT saxesxvaobas miekuTneba 

agreTve “miznis xe” anu, rogorc mas zogjer uwodeben, prognozuli 

grafebis meTodi. statistikur prognozirebaSi misi gamoyenebisas amosaval 

moments warmoadgens kvlevis obieqtis ganviTarebis saboloo miznis (donis, 

maCveneblis) winaswar arseboba. am dros kvlevis procesis mTavari amocanaa 

eqspertTa mier obieqtis sxvadasxva mdgomareobis amsaxveli grafebis 

(doneebis, maCveneblebis) gansazRvra zemodan qvemoT, anu grafis 

mwvervalidan mis fuZemde. am safexurze yoveli done warmoadgens 

garkveuli moqmedebis Sedegs, romelic unda ganxorcieldes momaval 

periodSi saboloo miznis (donis) misaRwevad. grafikulad es procesi 

SeiZleba warmovadginoT Semdegnairad: misi forma waagavs totebgaSlil 

xes [6, gelaSvili, gv 232]. 
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grafiki 2.7.1: prognozirebis grafTa meTodi 

 

 

 

 

 

 

 

 

 

     mocemul sqemaze S0 aRniSnavs prognozis saboloo mizans; S1, S2, … , Sk ki 

is doneebia, romlebic uSualod win uZRvian saboloo dones; s1
1, s2

1, … , sn
1 - 

warmoadgens S1-is yvela SesaZlo SemTxvevas, s1
2, s2

2, … , sm
2  aris S2-is yvela 

SesaZlo SemTxveva da a. S. Sesabamisad, s1
k, s2

k, … , sr
k aris Sk-s yvela SesaZlo 

varianti. garda amisa, S – is yvela SesaZlo variantisTvis eqspertebi 

miuTiTeben drois im moments (an periods), romlisTvisac unda dafiqsirdes 

esa Tu is done da agreTve axdenen misi moxdenis albaTobis Sefasebas. 

      am meTodis gamoyenebisas eqspertTa amocanas warmoadgens optimaluri 

miznis xis ageba da misi yvela donis SeZlebisdagvarad zusti 

raodenobrivi gansazRvra, romlis drosac gaTvaliswinebuli unda iyos 

yvela saWiro resursis minimaluri danaxarjebi dasaxuli prognozuli 

miznis  (maCveneblis) misaRwevad. am amocanis ganxorcielebisas 

aucilebelia eqspertTa mxridan martivi ekonomikur-maTematikuri 

meTodebisa da xerxebis gamoyeneba. prognozis saboloo variantis 

SemuSaveba xorcieldeba dialogur reJimSi, romlis drosac ganixileba 

sxvadasxva situaciebi (variantebi); aseve, analizi ukeTdeba sxvadasxva 

gadawyvetilebis SesaZlo Sedegebs drois gansxvavebuli periodisaTvis. 

bolo etapze ki xorcieldeba pasuxebis miReba kiTxvebis Semdeg jgufebze: 

1. rogoria Sesaswavli obieqtis ganviTarebis mizani da mis evoluciaSi 

ra momentebia ganmsazRvreli? 

𝑆0 

𝑆1 𝑆2 …….. 𝑆𝑘 

𝑠1
1, 𝑠2

1, …, 𝑠1
2, 𝑠2

2, …, 

 

…….. 𝑠1
𝑘, 𝑠2

𝑘, … , 𝑠𝑟
𝑘, 
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2. romeli faqtorebiT da ra pirobebSi miiRweva kvlevis obieqtis yvela 

mniSvnelovani cvlileba? 

3. rogor icvleba Sesaswavli obieqtis struqtura misi endogenuri da 

egzogenuri urTierTkavSirebis Secvlis Sedegad? 

4. ra problemuri situaciebi SeiZleba gaCndes dasaxuli miznis 

miRwevis mTel gzaze kvlevis obieqtis ganviTarebaSi? 

5. ra xarisxiTaa SesaZlebeli Sesaswavli obieqtis cvlilebis 

regulireba (marTva)? 

6. rogori iqneba ganviTarebis procesis regulirebis (marTvis) 

sxvadasxva variantis mosalodneli Sedegebi? aRniSnul kiTxvebze 

miRebuli pasuxebis ganxilvis Sedegebis mixedviT yalibdeba 

alternatiuli prognozebi da maTgan SeirCeva prognozis saboloo, 

SedarebiT optimaluri varianti. 

scenaris meTodi: scenaris meTodi aris kombinirebuli meTodi 

raodenobrivi da xarisxobrivi prognozirebis meTodisa. am meTodis 

gamoyenebis dros amocanis dasmis Semdeg ganisazRvreba logikuri 

parametrebi, romlebic gavlenas axdenen dakvirvebad obieqtze. Semdgom 

etapze xdeba logikuri ganviTarebis scenarebis generireba. prognozirebis 

procesSi monawile eqspertTa raodenobis mixedviT, scenaris meTodi 

SeiZleba miekuTnebodes, rogorc individualur aseve koleqtiur 

prognozirebis meTods. aRsaniSnavia scenaris meTodis gamoyenebis dros 

miiReba 3 scenari omptimisturi, pesimisturi da saSualo.  
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Tavi III. investiciebis modelebis empiriuli realizacia da 

mTliani investiciebis samomavlo mniSvnelobis prognozireba 

saqarTvelos ekonomikis magaliTze 

3.1. saqarTvelos ekonomikis magaliTze Casatarebeli kvlevis 

problemebi da maTi gadaWris meTodebi 

saqarTvelos ekonomikis magaliTze investiciebis modelis empiriuli 

realizaciisas warmoiSveba rigi problemebi, rogoricaa: 1) investiciebis 

modelSi faqtori cvladebis lagebis ricxvis gansazRvra, 2) didi 

raodenobis faqtoruli cvladebis arsebobis SemTxvevaSi regresiul 

gantolebaSi multikolinearobis problema, 3) cvladebis Sesaxeb 

empiriuli informaciis ar arseboba, 4) regresiul gantolebaSi 

Sedegobriv-faqtorul cvladebs Soris funqciuri damokidebulebis 

gansazRvra, 5) didi raodenobis lagebis SemTxvevaSi modelSi faqtoruli 

cvladebis koeficientebis Sefaseba, 6) modelis gantolebis Sefasebis 

meTodis SerCeva. TiToeuli problemis gadaWra SesaZlebelia gansxvavebuli 

meTodebiT.  

investiciebis modelSi faqtori cvladebis lagebis ricxvis 

gansazRvra-investiciebis empiriul modelSi faqtoruli cvladebis 

lagebis ricxvis gansazRvra SesaZlebelia ganxorcieldes ramdenime 

meTodiT. pirveli, empiriul modelSi periodulad moxdes lagebis ricxvis 

zrda da optimalur modelad SeirCes saukeTeso statistikuri 

maxasiaTeblebis mqone gantoleba. meore, Sesabamisi dargis kvalificiuri 

eqspertebis mier ganisazRvros faqtoruli cvladebis lagebis ricxvi. 

mesame, ekonomikuri TeoriiT ganisazRvros TiToeuli ekonomikuri 

indikatoris gavlenis xarisxi saSedego cvladze.  

didi raodenobis faqtoruli cvladebis arsebobis SemTxvevaSi 

regresiul gantolebaSi multikolinearobis problema - modelSi 

multikolenearobis problemis gadaWris gza daiyveneba or alternativaze. 

pirveli, gantolebidan naklebad mniSvnelovani faqtorebis gamoricxviT an 

meore, modelSi dasaSvebi multikolenearobis datovebiT. 
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empiriuli informaciis ar arseboba - saqarTvelos ekonomikaSi ar 

arsebobs mraval ekonomikur indikatorze empiriuli informacia, rac 

gamowveulia qveynis ekonomikuri istoriiT. am problemis dasaZlevad 

SesaZlebelia gamoyenebul iqnas empiriul informaciis ar mqone 

faqtoruli cvladebis Camnacvlebeli cvladebi. aseve problemis gadaWris 

alternatiul meTods warmoadgens ar arsebuli cvladis Sesaxeb 

informaciis gamoTvla sxva gantolebiT, an ekonomikurad msgavsi qveynis 

Sesabamisi cvladis empiriuli informaciis koreqtirebiT saqarTvelos 

ekonomikisTvis. 

regresiul gantolebaSi Sedegobriv-faqtorul cvladebs Soris 

funqciuri damokidebulebis gansazRvra- Sedegobriv da faqtorul 

cvladebs Soris funqciuri damokidebuleba xSir SemTxvevaSi 

gansazRvrulia ekonomikur TeoriaSi. winaaRmdeg SemTxvevaSi SesaZloa 

gamoyenebul iqnas ekonometrikuli cdebi, sadac Semowmdeba sxvadasxva 

funqciuri saxe da upiratesoba mieniWeba statistikurad ukeTesi 

maxasiaTeblis mqone funqcias. 

didi raodenobis lagebis SemTxvevaSi modelSi faqtoruli 

cvladebis koeficientebis Sefaseba- koeficientebis Sefaseba SesaZlebelia: 

1) laguri wevrebis koeficientebis ganawilebis /\-tipis gamoyenebiT, 

romelic SemogvTavaza f.de liuvma 1962 wels. aRniSnulis mixedviT 

koeficientebi dawyebuli 𝑏0-დან 𝑏0 = 0   m/2 wevramde izrdeba da aRwevs piks, 

xolo Semdeg klebulobs da bolo wevris koeficienti xdeba 0. 2) evansis 

mier SemoTavazebuli iqna, ormagi lagobrivi specifikaciis M tipi, 

romelic SinaarsiT axlos dgas f. de liuvis specifikaciasTan. 3) 

koeficientebis laguri polinomis winaswari SefasebiT, romelsac afaseben 

Sesabamisi dargis analitikosebi. aRniSnuli xerxi cnobilia „almonis 

lagis“ saxeliT. 

modelis Sefasebis meTodis SerCeva- im SemTxvevaSi Tu Sesafasebel 

modelSi ekonomikur cvladebs gaaCniaT SemTxveviTi wevrebi, maSin 

statistikurad ar aris marTebuli maTi gaerTianeba moxdes erT narCenobiT 

wevrad da modelis Sefasebisas gamoyenebul iqnas umcires kvadratTa 

meTodi. empiriuli modelis agebisas Tu gaerTiandeba SemTxveviTi wevrebi, 
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maSin modelis Sefaseba unda moxdes umcires kvadratTa meTodisgan 

gansxvavebuli xerxiT. 

 

 

3.2. saqarTvelos ZiriTadi kapitali da misi gamoTvlis 

alternatiuli meTodebi 

meoce saukunis dasasruls saqarTvelom daibruna damoukidebloba, 

ramac qveyana didi gamowvevebis winaSe daayena, ewarmoebina qveyanas 

sakuTari ekonomukuri politika. saqarTvelos ekonomikuri sistemis 

komunisturi wyobidan sabazro ekonomikaze transformaciis procesis 

aucilebel pirobas warmoadgenda qveynis sakuTrebaSi arsebuli qonebis 

(ZiriTadi kapitalis) privatizaciis Tu gadanawilebis procesi. 

saqarTvelom gansxvavebuli xerxebiT Tu meTodebiT daiwyo ZiriTadi 

kapitalis gasxviseba, Aam faqtis logikur winapirobad unda yofiliyo 

arsebuli ZiriTadi kapitalis Sesaxeb informaciis Segroveba da 

Rirebulebis gansazRvra, Tumca ekonomikuri sistemis transformaciis 

siswrafis, mTavrobis mier ekonomikuri politikis ar codnis, sabazro 

ekonomikuri institutebis ar arsebobis Tu fuladi saSualebebis simciris 

gamo aRniSnuli empiriuli monacemebis gansazRvra ver moxerxda. 

dRevandeli monacemebiT saqarTvelos ZiriTadi kapitalis Sesaxeb 

informacia kvlavac ar gaaCnia. am faqtis mizezi SesaZloa veZeboT aRweris 

maRal Rirebulebasa Tu ZiriTadi kapitalis mniSvnelobis 

gauTvicnobierebaSi. miuxedavad amisa, saqarTvelos statistikis erovnul 

samsaxurs gaaCnia informacia ZiriTadi kapitalis formirebis da mTliani 

investiciebis Sesaxeb. am yvelafris gaTvaliswinebiT SesaZlebelia 

amocanis piroba Semdegi saxiT CamovayaliboT, realurad cnobilia δtkt 

namravlis mniSvneloba da saZiebel cvladebs warmoadgenen δt da kt, sadac 

δt-ZiriTadi kapitalis cveTis normas, xolo kt-ZiriTadi kapitalis 

moculobas warmoadgens t periodSi. 
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saqarTvelos ZiriTadi kapitalis dasadgenad saWiroa ganvixiloT 

misi gamoTvlis SesaZlo alternatiuli gzebi. kerZod saqarTvelos 

ZiriTadi kapitalis gamoTvlis meTodebs warmoadgens [16, miqelaZe, gv., 94-

111]: 

1. ZiriTadi kapitalis aRwera; 

2. msgavsi qveynis monacemTa koreqtireba saqarTvelos ekonomikaze; 

3. ZiriTadi kapitalis Sefaseba Teoriuli modelebis mixedviT; 

ganvixiloT TiToeuli maTganis praqtikuli gamoyenebis 

SesaZlebloba saqarTvelos magaliTze. 

ZiriTadi kapitalis aRwera: ZiriTadi kapitalis aRwera gulisxmobs 

specialistebis mier saqarTvelos TiToeul regionSi kapitalis aRweras 

da sabazro Rirebulis Sefasebas. aseTi saxis kvlevis Catareba 

SesaZlebelia ganaxorcielos, rogorc saxelmwifom aseve kerZo seqtorma. 

dRevandeli mdgomareobiT am kvlevis Catarebis sakiTxi ismis, Tumca ar 

arsebobs misi ganxorcielebis praqtikuli gegma Tu dawyebis vada. 

msgavsi qveynis monacemTa koreqtireba saqarTvelos ekonomikaze: 

aRniSnuli meTodis mixedviT SesaZlebelia saqarTvelos ZiriTadi 

kapitalis gamoTvla msgavsi ekonomikis mqone qveynis empiriuli 

monacemebiT. kerZod, Tu msgavs qveyanas gaaCnia empiriuli monacemebi 

SesaZloa maTi koreqtireba saqarTvelos ekonomikaze. am meTodis 

gamoyenebisTvis aucilebelia ganisazRvros qveynebis msgavsebis 

kriteriumebi (ekonomikuri wyoba, warmoebis wili ekonomikaSi, bunebrivi 

resursebis arseboba-ar arseboba, geo-politikuri mdebareoba Tu sxva), 

aseve gamosakvlevia koreqtirebis cvladebi Tu kriteriumebi. aRniSnuli 

modelis gamoyeneba rig problemebs da bevr daSvebebTan aris 

dakavSirebuli, rac statistikuri informaciis saimedoobas amcirebs.  

ZiriTadi kapitalis Sefasebis Teoriuli modelebi: es meTodi 

eyrdnoba Teoriul ekonomikuri modelebis mixedviT makroekonomikuri 

agregatebis egzogenur-endogenur damokidebulebis dadgenas da empiriuli 

realizaciiT ZiriTadi kapitalis gansazRvras.  
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Teoriuli modelebiT saqarTvelos ZiriTadi kapitalis gansazRvra 

SesaZlebelia 2 gziT. pirveli maTgani eyrdnoba investiciebis 

aqseleratoris modelis l.koikis modifikacias, xolo meore jergenson-

stefansonis investiciebis usasrulod klebadi geometriuli progresiis 

mocemulobas. 

ZiriTadi kapitalis moculobis Sefaseba stefanson-jergensonis meTodiT: 

stefanson-jergensonis investiciebis models aqvs Semdegi saxe [3, 

ananiaSvili, gv. 25-26]: 

𝐼𝑡
𝑅 = 𝛿𝐼𝑡−1 + 𝛿(1 − 𝛿)𝐼𝑡−2 + 𝛿(1 − 𝛿)2𝐼𝑡−3 + ⋯ 

 modelis koeficientebi warmoadgenen usasrulod klebad 

geometriul progresias. 𝐼𝑡
𝑅-kapitalis aRdgenaze daxarjuli investiciebis 

moculobas warmoadgens (𝐼𝑡
𝑅 = 𝛿𝑘𝑡−1), 𝛿-cveTis normas, 𝐼𝑡−1 - mTliani 

investiciebis moculobas t-1periodSi, 𝐼𝑡−2 - mTliani investiciebis 

moculobas t-2 periodSi da a.S. 

aRniSnuli modelis empiriuli realizaciiT saqarTvelos magaliTze 

vRebulobT: 

cxrili 3.2.1: umcires kvadratTa meTodiT Sefasebuli stefanson-

jergensonis modeli 

 

Dependent Variable: IR_SA   

Method: Least Squares   

Date: 04/18/16   Time: 14:57   

Sample (adjusted): 2005Q3 2014Q4  

Included observations: 38 after adjustments  

Convergence achieved after 5 iterations  

IR_SA=C(1)*I_SA_1+C(1)*(1-C(1))*I_SA_2+C(1)*(1-C(1))^2*I_SA_3+C(1) 

        *(1-C(1))^3*I_SA_4+C(1)*(1-C(1))^4*I_SA_5+C(1)*(1-C(1))^5*I_SA_6 

        +C(1)*(1-C(1))^6*I_SA_7+C(1)*(1-C(1))^7*I_SA_8+C(1)*(1-C(1))^8 

        *I_SA_9+C(1)*(1-C(1))^9*I_SA_10  

     
      Coefficient Std. Error t-Statistic Prob.   

     
     C(1) 0.050029 0.002185 22.90056 0.0000 

     
     R-squared -0.477341     Mean dependent var 333.0727 
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Adjusted R-squared -0.477341     S.D. dependent var 57.92275 

S.E. of regression 70.40274     Akaike info criterion 11.37230 

Sum squared resid 183392.2     Schwarz criterion 11.41540 

Log likelihood -215.0738     Hannan-Quinn criter. 11.38764 

Durbin-Watson stat 0.060290    

     
     

 

aRniSnul modelSi 10 faqtoruli laguri cvladia CarTuli. empiriuli 

modelis narCenobiTi wevrebis ganawileba eqvemdebareba normalurs. 

grafiki 3.2.1: investiciebis stefanson-jergensonis modelis narCenobiTi 

wevrebis histograma 
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Std. Dev.   70.06213
Skewness   0.612405
Kurtosis   2.098563

Jarque-Bera  3.661853
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aRniSnuli modeli saqarTvelos magaliTze ar aris statistikurad 

vargisi.  

cxrili 3.2.2: investiciebis stefanson-jergensonis modelis narCenobiT 

wevrebSi avtokorelaciis broiS-godfris testis Sedegebi 

 

Breusch-Godfrey Serial Correlation LM Test:  
     
     F-statistic 80.05187     Prob. F(10,27) 0.0000 

Obs*R-squared 36.74806     Prob. Chi-Square(10) 0.0001 
     
          

regresiaSi narCenobiT wevrebSi avtokorelaciis arsebobis  

Sesamowmeblad ar gamodgeba darbin-uitsonis Cveulebrivi testi, radgan 

irRveva am testis daSvebebi: modelSi ar aris CarTuli Tavisufali wevri 
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da aseve igi Seicavs Sedegobrivi cvladis lagirebul mniSvnelobas, 

rogorc faqtobriv cvlads [1, ananiaSvili, 10-13]. narCenobiT wevrSi 

avtokorelaciis arsebobis Sesamowmeblad SesaZlebelia gamoviyenoT 

broiS-godfris lagranJis mamravlTa (LM) testi. aRniSnul testis nulovan 

hipoTezas warmoadgens avtokorelaciis ar arseboba narCenobiT wevrSi, 

xolo alternatiuli hipoTeza avtokorelaciis arsebobaa. broiS-godfris 

testis mixedviT miiReba erTeulovani hipoTeza, rac gulisxmobs 

narCenobiT wevrebSi avtokorelaciis arsebobas [33, Breusch, P., 334-355; 42, 

Godfrey, P. 1293-1301]. 

cxrili 3.2.3: investiciebis stefanson-jergensonis modelis narCenobiTi 

wevrebis heteroskedasturobaze gleijeris testiT Semowmebis Sedegebi  

 

Heteroskedasticity Test: Glejser  
     
     F-statistic 10.39647     Prob. F(10,27) 0.0000 

Obs*R-squared 30.16583     Prob. Chi-Square(10) 0.0008 

Scaled explained SS 26.30906     Prob. Chi-Square(10) 0.0033 
     
     
     

narCenebis heteroskedasturobaze Semowmebisas gleijeris testis 

erTeulovani hopoTeza miiReba, 99%-iani albaTobiT, rac gulisxmobs 

heteroskedasturobis arsebobas. Sesabamisad narCenobiTi wevrebis variacia 

ar aris mudmivi [41, Glejser..., P. 316-323]. 

stefanson-jergensonis investiciebis modeli saqarTvelos magaliTze 

xasiaTdeba rigi uaryofiTi TvisebebiT: modelis narCenobiT wevrebSi 

SeiniSneba, rogorc avtokorelaciis, aseve heteroskedasturobis problema, 

aseve modelis amxsnelobiTi unaric dabalia.  

SeniSvna: modelSi determinaciis da koreqtirebuli determinaciis 

koeficienti aris uaryofiTi aRniSnuli faqti aixsneba modelSi 

Tavisufali cvladis ar arsebobiT da modelis statistikurad 

uvargisobiT. 

imis dasadgenad umjobesdeba Tu ara modeli laguri wevrebis 

raodenobis zrdiT empiriul modelSi etapobrivad gavzardoT laguri 

wevrebis ricxvi.  
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stefanson-jergensonis modeli, romelic 11 faqtorul lagur 

cvlads Seicavs: 

umciress kvadratTa meTodiT Sefasebul stefanson-jergensonis 

models, sadac 11 laguri faqtoruli cvladia CarTuli aqvs Semdegi saxe: 

cxrili 3.2.4: umcires kvadratTa meTodiT Sefasebuli stefenson-

jergensonis modeli, rodesac j=11 

Dependent Variable: IR_SA   

Method: Least Squares   

Date: 06/17/18   Time: 21:02   

Sample (adjusted): 2005Q4 2014Q4  

Included observations: 37 after adjustments  

Convergence achieved after 4 iterations  

IR_SA=C(1)*I_SA_1+C(1)*(1-C(1))*I_SA_2+C(1)*(1-C(1))^2*I_SA_3+C(1) 

        *(1-C(1))^3*I_SA_4+C(1)*(1-C(1))^4*I_SA_5+C(1)*(1-C(1))^5*I_SA_6 

        +C(1)*(1-C(1))^6*I_SA_7+C(1)*(1-C(1))^7*I_SA_8+C(1)*(1-C(1))^8 

        *I_SA_9+C(1)*(1-C(1))^9*I_SA_10+C(1)*(1-C(1))^10*I_SA_11 
     
      Coefficient Std. Error t-Statistic Prob.   
     
     C(1) 0.046208 0.002020 22.87818 0.0000 
     
     R-squared -0.505904     Mean dependent var 335.4667 

Adjusted R-squared -0.505904     S.D. dependent var 56.78381 

S.E. of regression 69.68243     Akaike info criterion 11.35243 

Sum squared resid 174803.1     Schwarz criterion 11.39597 

Log likelihood -209.0199     Hannan-Quinn criter. 11.36778 

Durbin-Watson stat 0.063076    
     
     

empiriuli modelis narCenobiTi wevrebis ganawileba eqvemdebareba 

normalurs. 

grafiki 3.2.2: stefenson-jergensonis modelis narCenobiTi wevrebis 

ganawileba, rodesac j=11 
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empiriul modelSi broiS-godfris testis mixedviT miiReba 

erTeulovani hipoTeza, rac gulisxmobs narCenobiT wevrebSi 

avtokorelaciis arsebobas [33, Breusch, P., 334-355; 42, Godfrey, P. 1293-1301]. 

cxrili 3.2.5: stefenson-jergensonis modelis narCenobiTi wevrebSi 

avtokorelaciis arsebobis Semowmeba broiS-godfris testiT, rodesac j=11 

 

Breusch-Godfrey Serial Correlation LM Test:  
     
     F-statistic 268.6573     Prob. F(2,34) 0.0000 

Obs*R-squared 34.77887     Prob. Chi-Square(2) 0.0000 
     
          

Test Equation:    

stefanson-jergensonis modelis narCenebis heteroskedasturobaze 

Semowmebisas gleijeris testis erTeulovani hopoTeza miiReba, 99%-iani 

albaTobiT, rac gulisxmobs heteroskedasturobis arsebobas. Sesabamisad 

narCenobiTi wevrebis variacia ar aris mudmivi [41, Glejser..., P. 316-323]. 

cxrili 3.2.6: stefenson-jergensonis modelis narCenobiTi wevrebSi 

heteroskedasturobis Semowmeba Semowmeba gleijeris testiT, rodesac j=11 

 

Heteroskedasticity Test: Glejser  
     
     F-statistic 8.552955     Prob. F(11,25) 0.0000 

Obs*R-squared 29.23228     Prob. Chi-Square(11) 0.0021 

Scaled explained SS 24.07480     Prob. Chi-Square(11) 0.0124 
     
          

Test Equation:    

 

stefanson-jergensonis modeli, romelic 12 faqtorul lagur 

cvlads Seicavs: 

umciress kvadratTa meTodiT Sefasebul stefanson-jergensonis 

modeli, romelic 12 lagur faqtorul cvlads Seicavs aqvs Semdegi saxe: 

cxrili 3.2.7: umcires kvadratTa meTodiT Sefasebuli stefenson-

jergensonis modeli, rodesac j=12 

 
 

Dependent Variable: IR_SA   

Method: Least Squares   

Date: 06/17/18   Time: 21:04   

Sample (adjusted): 2006Q1 2014Q4  
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Included observations: 36 after adjustments  

Convergence achieved after 3 iterations  

IR_SA=C(1)*I_SA_1+C(1)*(1-C(1))*I_SA_2+C(1)*(1-C(1))^2*I_SA_3+C(1) 

        *(1-C(1))^3*I_SA_4+C(1)*(1-C(1))^4*I_SA_5+C(1)*(1-C(1))^5*I_SA_6 

        +C(1)*(1-C(1))^6*I_SA_7+C(1)*(1-C(1))^7*I_SA_8+C(1)*(1-C(1))^8 

        *I_SA_9+C(1)*(1-C(1))^9*I_SA_10+C(1)*(1-C(1))^10*I_SA_11+C(1)*(1 

        -C(1))^11*I_SA_12   
     
      Coefficient Std. Error t-Statistic Prob.   
     
     C(1) 0.043088 0.001873 23.01079 0.0000 
     
     R-squared -0.531780     Mean dependent var 338.0394 

Adjusted R-squared -0.531780     S.D. dependent var 55.35922 

S.E. of regression 68.51538     Akaike info criterion 11.31938 

Sum squared resid 164302.5     Schwarz criterion 11.36336 

Log likelihood -202.7488     Hannan-Quinn criter. 11.33473 

Durbin-Watson stat 0.062736    
     
     

 

modelis narCenobiTi wevrebis ganawileba eqvemdebareba normalurs. 

grafiki 3.2.3: stefenson-jergensonis modelis narCenobiTi wevrebis 

ganawileba, rodesac j=12 
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empiriul modelSi broiS-godfris testis mixedviT miiReba 

erTeulovani hipoTeza, rac gulisxmobs narCenobiT wevrebSi 

avtokorelaciis arsebobas [33, Breusch, P., 334-355; 42, Godfrey, P. 1293-1301]. 

cxrili 3.2.8: stefenson-jergensonis modelis narCenobiTi wevrebSi 

avtokorelaciis arsebobis Semowmeba broiS-godfris testiT, rodesac j=12 

 

Breusch-Godfrey Serial Correlation LM Test:  
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F-statistic 263.2195     Prob. F(2,33) 0.0000 

Obs*R-squared 33.86001     Prob. Chi-Square(2) 0.0000 
     
     
     

stefanson-jergensonis modelis narCenebis heteroskedasturobaze 

Semowmebisas gleijeris testis erTeulovani hopoTeza miiReba, 99%-iani 

albaTobiT, rac gulisxmobs heteroskedasturobis arsebobas. Sesabamisad 

narCenobiTi wevrebis variacia ar aris mudmivi [41, Glejser..., P. 316-323]. 

cxrili 3.2.9: stefenson-jergensonis modelis narCenobiTi wevrebSi 

heteroskedasturobis Semowmeba Semowmeba gleijeris testiT, rodesac j=12 

 

 

Heteroskedasticity Test: Glejser  
     
     F-statistic 6.879326     Prob. F(12,23) 0.0000 

Obs*R-squared 28.15552     Prob. Chi-Square(12) 0.0052 

Scaled explained SS 21.88371     Prob. Chi-Square(12) 0.0388 
     
     

rogorc aRiniSna stefanson-jergensonis investiciebis modeli 

saqarTvelos magaliTze xasiaTdeba rigi uaryofiTi TvisebebiT: modelis 

narCenobiT wevrebSi SeiniSneba, rogorc avtokorelaciis, aseve 

heteroskedasturobis problema, aseve modelis amxsnelobiTi unaric 

dabalia. amasTan faqtoruli cvladis laguri wevrebis damatebiT modeli 

ar umjobesdeba. aRniSnuli Sedegebis gaTvaliswinebiT saqarTvelos 

magaliTze misi gamoyeneba ar aris rekomendirebuli. 

 

 

 3.3. investiciebis aqseleratoris modelis empiriuli 

realizacia saqarTvelos magaliTze 

saqarTveloSi ar moipoveba statistikuri informacia ZiriTadi 

kapitalis raodenobis Sesaxeb. Sesabamisad investiciebis aqseleratoris 

modeli, romelic ar Seicavs kapitalis raodenobas, rogorc cvlads aris 

l. koikis modeli (20): 

𝐼𝑡 = 𝑔𝜇𝑦𝑡 − (1 − 𝛿)𝑔𝜇𝑦𝑡−1 + (1 − 𝑔)𝐼𝑡−1                      (20) 
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sadac 𝐼𝑡 - investiciebis mimdinare mniSvnelobas warmoadgens, 𝐼𝑡−1 – 

investiciebis wina periodis mniSvneloba, 𝑦𝑡 - mTliani Siga produqtis 

mimdinare mniSvneloba, 𝑦𝑡−1 - mTliani Siga produqtis lagirebuli 

mniSvneloba,  𝛿 -ZiriTadi kapitalis cveTis norma, 𝑔 - sasurvel 

kapitalTan morgebis siCqare, xolo 𝜇 - sasurveli kapitalis da mTliani 

Siga produqtis Tanafardobaa. 

es modeli dafuZnebulia rig daSvebebze: 1) sasurveli kapitalis da 

gamoSvebis Tanafardoba mudmivia drois sxvadasxva periodSi. 2) cveTis 

norma ar aris gansxvavebuli drois sxvadasxva taqtSi. 3) mudmiv sidides 

warmoadgens mimdinare kapitalis sasurvel kapitalTan morgebis siCqare. 

saqarTvelos ekonomikis magaliTze investiciebis aqseleratoris modelis 

Sesafaseblad sasurvelia gamoyenebul iqnas  (20) modelis modificirebuli 

varianti, sadac cvladebi warmoadgenil iqneba logariTmebSi. kerZod 

modelis cvladebs Soris aditiuri kavSiridan gadavdivarT 

multiplikatiurze, aRniSnuli daSvebis safuZvels warmoadgens 

saqarTvelos ekonomikaSi investiciebis da gamoSvebis zrdis tempebis 

kavSiri. sabolood models  eqneba Semdegi saxe: 

log (𝐼𝑡) = 𝑔𝜇log (𝑦𝑡) − (1 − 𝛿)𝑔𝜇log (𝑦𝑡−1) + (1 − 𝑔)log (𝐼𝑡−1) + 𝑢𝑡           (49) 

(49) gamosaxulebis realizaciisTvis gamoyenebulia mTliani 

investiciebisa da gamoSvebis kvartaluri monacemebi 2003-wlidan 2016-

wlamde. 

investiciebis realuri moculobis dasadgenad investiciebis 

nominaluri moculoba Sefardebulia mSp deflatorTan (mSp deflatori 

gamoTvlilia, nominalur da realur mSp-s TanafardobiT). 

am droiTi mwkrivebiT regresiis agebis win mniSvnelovania maTi 

grafikebis naxva, rac zogad suraTs Segviqmnis maT specifikaze. 
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grafiki 3.3.1: logariTmuli droiTi mwkrivebi 
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droiT mwkrivebSi SeiniSneba sezonurobis komponentis arseboba. mis 

aRmosafxvrelad cvladebis xasiaTidan gamomdinare gamoyenebulia aSS-s 

mosaxleobis aRweris biuros mier SemuSavebuli sezonuri mosworebis 

(Census X12)  meTodologis multiplikatiuri xerxi. 
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grafiki 3.3.2: sezonurad mosworebuli logariTmuli droiTi mwkrivebi 
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dolidos, jenkensonisa da sosvila-riveros mier SemoTavazebuli 

proceduriT droiTi mwkrivebi unda Semowmdes da dadgindes  Tu romeli 

tipebis arian TSP Tu DSP. kerZod TSP tipi gulisxmobs, rom mwkrivebi arian 

arastacionalurebi cvalebadi trendis gamo, xolo DSP tipisas-arian 

arastacionalurebi cvalebadi dispersiis gamo [37, Dolado... P. 249-273]. 

aRniSnuli testis gamoyenebiT 4-ve mwkrivSi miiReba nulovani hopoTeza 

erTeulovani fesvis arsebobaze, rac maT arastacionalurobas gulisxmobs. 

mwkrivebis gasastacionalureblad sxvaobebze gadasvliT dgindeba rom 4-ve 

mwkrivi pirveli rigis integrirebad I(1) tips miekuTnebian [35, Dickey..., P.427-

431]. 
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cxrili 3.3.1: sezonurad mosworebuli logariTmuli investiciebis 

erTeulovani fesvis testis Sedegebi 

 

Null Hypothesis: LOG_INVESTMENT_REAL_SA has a unit root 

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.576372  0.2923 

Test critical values: 1% level  -4.137279  

 5% level  -3.495295  

 10% level  -3.176618  
     
     *MacKinnon (1996) one-sided p-values.  

     
 
 

Null Hypothesis: LOG_INVESTMENT_REAL_SA has a unit root 

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.036961  0.2707 

Test critical values: 1% level  -3.557472  

 5% level  -2.916566  

 10% level  -2.596116  
     
     *MacKinnon (1996) one-sided p-values.  

     
 
 

Null Hypothesis: LOG_INVESTMENT_REAL_SA has a unit root 

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic  0.378946  0.7902 

Test critical values: 1% level  -2.608490  

 5% level  -1.946996  

 10% level  -1.612934  
     
     

*MacKinnon (1996) one-sided p-values.  
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cxrili 3.3.2: sezonurad mosworebuli lagirebuli logariTmuli 

investiciebis erToulovani fesvis testis Sedegebi 

 

Null Hypothesis: LOG_INVESTMENT_REAL_1_SA has a unit root 

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.578745  0.2913 

Test critical values: 1% level  -4.137279  

 5% level  -3.495295  

 10% level  -3.176618  
     
     *MacKinnon (1996) one-sided p-values.  

     
 
 

Null Hypothesis: LOG_INVESTMENT_REAL_1_SA has a unit root 

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.040823  0.2691 

Test critical values: 1% level  -3.557472  

 5% level  -2.916566  

 10% level  -2.596116  
     
     *MacKinnon (1996) one-sided p-values.  

     
 
 

Null Hypothesis: LOG_INVESTMENT_REAL_1_SA has a unit root 

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic  0.376312  0.7895 

Test critical values: 1% level  -2.608490  

 5% level  -1.946996  

 10% level  -1.612934  
     
     

*MacKinnon (1996) one-sided p-values.  

 

 

cxrili 3.3.3: sezonurad mosworebuli logariTmuli realuri mSp-s 

erTeulovani fesvis testis Sedegebi 

 

Null Hypothesis: LOG_GDP_REAL_SA has a unit root 

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.124293  0.5208 
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Test critical values: 1% level  -4.137279  

 5% level  -3.495295  

 10% level  -3.176618  
     
     *MacKinnon (1996) one-sided p-values.  

     
 
 
 
 
 

Null Hypothesis: LOG_GDP_REAL_SA has a unit root 

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.080410  0.2532 

Test critical values: 1% level  -3.557472  

 5% level  -2.916566  

 10% level  -2.596116  
     
     *MacKinnon (1996) one-sided p-values.  

     
 
 

Null Hypothesis: LOG_GDP_REAL_SA has a unit root 

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic  4.474892  1.0000 

Test critical values: 1% level  -2.608490  

 5% level  -1.946996  

 10% level  -1.612934  
     
     

*MacKinnon (1996) one-sided p-values.  

 

 

cxrili 3.3.4: sezonurad mosworebuli lagirebuli logariTmuli realuri 

mSp-s erTeulovani fesvis testis Sedegebi 

 

Null Hypothesis: LOG_GDP_REAL_1_SA has a unit root 

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.124690  0.5206 

Test critical values: 1% level  -4.137279  

 5% level  -3.495295  

 10% level  -3.176618  
     
     

*MacKinnon (1996) one-sided p-values.  
 
 

Null Hypothesis: LOG_GDP_REAL_1_SA has a unit root 

Exogenous: Constant   
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Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.079714  0.2534 

Test critical values: 1% level  -3.557472  

 5% level  -2.916566  

 10% level  -2.596116  
     
     *MacKinnon (1996) one-sided p-values.  

     
 
 

Null Hypothesis: LOG_GDP_REAL_1_SA has a unit root 

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic  4.474220  1.0000 

Test critical values: 1% level  -2.608490  

 5% level  -1.946996  

 10% level  -1.612934  
     
     

*MacKinnon (1996) one-sided p-values.  

 

cxrili 3.3.5 pirveli rigis sxvaobebze gadasvliT droiTi mwkrivebis Semowmeba 

erTeulovani fesvis arsebobaze 

 

Null Hypothesis: D(LOG_INVESTMENT_REAL_SA) has a unit root 

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -9.348600  0.0000 

Test critical values: 1% level  -2.609324  

 5% level  -1.947119  

 10% level  -1.612867  
     
     

*MacKinnon (1996) one-sided p-values.  

 

Null Hypothesis: D(LOG_INVESTMENT_REAL_1_SA) has a unit root 

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -9.341252  0.0000 

Test critical values: 1% level  -2.609324  

 5% level  -1.947119  

 10% level  -1.612867  
     
     *MacKinnon (1996) one-sided p-values.  
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Null Hypothesis: D(LOG_GDP_REAL_SA) has a unit root 

Exogenous: None   

Lag Length: 2 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.454622  0.0150 

Test critical values: 1% level  -2.611094  

 5% level  -1.947381  

 10% level  -1.612725  
     
     

*MacKinnon (1996) one-sided p-values.  
 
 

Null Hypothesis: D(LOG_GDP_REAL_1_SA) has a unit root 

Exogenous: None   

Lag Length: 2 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.455044  0.0150 

Test critical values: 1% level  -2.611094  

 5% level  -1.947381  

 10% level  -1.612725  
     
     

*MacKinnon (1996) one-sided p-values.  

 

(49) modelis agebis dros SesaZlebelia warmoiSvas cru regresiis 

safrTxe, vinaidan mwkrivebi I (1) arastacionalur pirveli rigis 

integrirebad mwkrivebs miekuTnebian. 

cru regresiis safrTxis Sesamowmeblad  gamoyenebulia engel-

greinjeris testi, sadac Semowmda mTliani investiciebisa da gamoSvebis 

mniSvnelobebi kointegraciaze. engel-greinjeris testis nulovani hipoTeza 

gulisxmobs mwkrivebs Soris kointegraciis ar arsebobas, xolo 

alternatiuli hipoTeza-kointegraciis arsebobas. 1%-iani mniSvnelovnebis 

doniT miiReba alternatiuli hipoTeza investiciebsa  da gamoSvebas  

Soris kointegraciis arsebobaze. aRniSnuli testebis gamoyenebisas 

lagebis sigrZed aRebulia 4, radgan modelis realizaciisTvis gamoiyeneba 

kvartaluri monacemebi. 

cxrili 3.3.6: droiTi mwkrivebis Semowmeba engel-greinjeris testiT 

kointegraciis arsebobaze 

 

Date: 06/17/18   Time: 13:42    

Series: LOG_INVESTMENT_REAL_SA LOG_INVESTMENT_REAL_1_SA  

        LOG_GDP_REAL_SA LOG_GDP_REAL_1_SA    

Sample (adjusted): 2003Q2 2016Q3   

Included observations: 54 after adjustments   
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Null hypothesis: Series are not cointegrated   

Cointegrating equation deterministics: C    

Automatic lags specification based on Schwarz criterion (maxlag=4) 
      
            

Dependent tau-statistic Prob.* z-statistic Prob.*  

LOG_INVESTMENT_
REAL_SA -7.970360  0.0000 -58.26543  0.0000  

LOG_INVESTMENT_
REAL_1_SA -8.216255  0.0000 -59.85943  0.0000  

LOG_GDP_REAL_SA -6.963546  0.0000 -100.4544  0.0000  
LOG_GDP_REAL_1_

SA -7.066242  0.0000 -102.7424  0.0000  
      
      *MacKinnon (1996) p-values.    

      

 

korelaciuri analizi gviCvenebs cvladebs Soris kavSiris arsebobis 

Sesaxeb, SeiniSneba mWidro kavSiri mimdinare da lagur mniSvnelobebs 

Soris, rac mosalodnelic iyo. 

cxrili 3.3.7: koeficientebis korelaciis matrica 

 LI_SA LY_SA LY_1_SA LI_1_SA 

LI_SA 1.000000 0.388179 0.346341 0.768557 

LY_SA 0.388179 1.000000 0.993451 0.367989 

LY_1_SA 0.346341 0.993451 1.000000 0.363844 

LI_1_SA 0.768557 0.367989 0.363844 1.000000 

umcires kvadratTa meTodis gamoyenebiT Sefasebuli (49) modelis 

narCenobiTi wevrebis ganawilebas eqneba Semdegi saxe: 
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grafiki 3.3.3: (49) modelis narCenobiTi wevrebis ganawilebis histograma 
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Mean      -0.000620
Median  -0.008215
Maximum  0.222127
Minimum -0.913637
Std. Dev.   0.158320
Skewness  -3.560901
Kurtosis   21.61886

Jarque-Bera  894.1094
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rogorc histogramaze Cans narCenobiTi wevrebis ganawileba ar aris 

normaluri. Tumca ukeT dakvirvebiT SesaZlebelia gavakeToT Semdegi saxis 

daskva: narCenobiTi wevrebis ganawileba Zalian hgavs normalurs Tu ar 

CavTliT 1 amovardnil mniSvnelobas. (49) modelSi am faqtis gansazRvris 

mizniT sasurvelia SevafasoT modelis koeficientebi da ganvsazvroT 𝑙𝑜𝑔𝐼�̂� 

rac saSualebas mogvcems gamovTvaloT narCenobiTi wevrebi TiToeuli 

kvartaluri monacemisaTvis.  

umcires kvadratTa meTodis gamoyenebiT Sefasebul (49) modelis 

eqneba Semdegi saxe: 

cxrili 3.3.8: umcires kvadratTa meTodiT Sefasebuli (49) modelis Sedegebi 

Dependent Variable: LOG_INVESTMENT_REAL_SA  

Method: Least Squares   

Date: 03/04/17   Time: 16:24   

Sample (adjusted): 2003Q2 2016Q3  

Included observations: 54 after adjustments  

Convergence achieved after 1 iteration  

LOG_INVESTMENT_REAL_SA=(1-C(1))*LOG_INVESTMENT_REAL_1_SA 

        +C(1)*C(2)*LOG_GDP_REAL_SA-(1-C(3))*C(1)*C(2) 

        *LOG_GDP_REAL_1_SA   

     
      Coefficient Std. Error t-Statistic Prob.   
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     C(1) 0.233604 0.078983 2.957634 0.0047 

C(2) 19.27548 7.683212 2.508778 0.0153 

C(3) 0.042707 0.017561 2.431847 0.0186 

     
     R-squared 0.782626     Mean dependent var 7.232155 

Adjusted R-squared 0.774101     S.D. dependent var 0.339574 

S.E. of regression 0.161395     Akaike info criterion -0.755968 

Sum squared resid 1.328470     Schwarz criterion -0.645469 

Log likelihood 23.41113     Hannan-Quinn criter. -0.713353 

Durbin-Watson stat 2.146285    

     
      

𝑙𝑜𝑔𝐼𝑡 = 0.77𝑙𝑜𝑔𝐼𝑡−1 − 4.5𝑙𝑜𝑔𝑦𝑡−1 + 4.31𝑙𝑜𝑔𝑦𝑡 + 𝑢𝑡                (50) 

𝑔 = 0.233604, 𝜇 = 19.27548, 𝛿 = 0.042707 

narCenobiTi wevrebis 𝑙𝑜𝑔𝐼𝑡 − 𝑙𝑜𝑔𝐼�̂� = 𝑒𝑡 empiriul mniSvnelobebs aqvT 

Semdegi saxe: 

cxrili 3.3.9: narCenobiTi wevrebis mniSvnelobebi kvartalebis mixedviT 

Year Quarter 𝑒𝑡 Year Quarter 𝑒𝑡 Year Quarter 𝑒𝑡 

2003 2 -0.08466 2007 4 -0.17926 2012 2 0.019044 

2003 3 -0.08202 2008 1 -0.016 2012 3 -0.0414 

2003 4 -0.04632 2008 2 0.079245 2012 4 0.054094 

2004 1 0.222127 2008 3 0.023866 2013 1 -0.03716 

2004 2 -0.04499 2008 4 0.104529 2013 2 -0.01781 

2004 3 0.005715 2009 1 -0.91364 2013 3 -0.02089 

2004 4 -0.02772 2009 2 -0.06345 2013 4 -0.08965 

2005 1 -0.05906 2009 3 0.119321 2014 1 0.185331 

2005 2 0.106004 2009 4 -0.05967 2014 2 0.10849 

2005 3 -0.00439 2010 1 -0.14261 2014 3 -0.01204 

2005 4 0.08056 2010 2 0.113044 2014 4 0.143231 
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2006 1 -0.03323 2010 3 0.058623 2015 1 0.140492 

2006 2 -0.05169 2010 4 -0.01266 2015 2 -0.01819 

2006 3 -0.16025 2011 1 -0.05357 2015 3 0.067159 

2006 4 0.078995 2011 2 -0.04132 2015 4 0.155113 

2007 1 0.089376 2011 3 0.126777 2016 1 0.105341 

2007 2 -0.21704 2011 4 -0.04932 2016 2 0.053521 

2007 3 0.145506 2012 1 0.119419 2016 3 0.041622 

 

narCenobiTi wevrebis amovardnili mniSvneloba SeiniSneba 2009 wlis I 

kvartalSi. am faqtis ekonomikuri interpretacia qveynis uaxles istoriaSi 

SegviZlia martivad vipovoT. konkretulad saqarTvelom gadaitana omi 2008 

wlis mesame kvartalSi, rasac hqonda moklevadiani ekonomikuri Sedegebi 

2009 wlis pirvel kvartalSi.  

SeniSvna: 1) rogorc cnobilia multiplikatoris efeqtis 

gaTvaliswinebT mSp-s koeficients unda hqondes 1-ze naklebis mniSvneloba. 

Tumca aRsaniSnavia, rom modelSi CarTulia mSp-s laguri mniSvneloba, 

romelic, ra Tqma unda, kavSirSia mimdinare mniSvnelobasTan. empiriuli 

modelis mSp-s cvladebis koeficientebis analizisas unda gvaxsovdes 

ekonomikis analizis cnobili daSveba “sxva Tanabar pirobebSi” am 

SemTxvevaSi ar gamodgeba. empiriuli modelidan mSp-s laguri cvladis 

gamoricxviT koeficienti vardeba 0-1 intervalSi da ar irRveva 

multiplikatoris efeqti. 2) saqarTvelos agvistos oms hqonda 

moklevadiani ekonomikuri gavlena da ara grZelvadiani, vinaidan msoflio 

organizaciebisa da partniori qveynebis grantebma anulireba moaxdines 

grZelvadiani gavlenis. 

(49) modelSi sasurvelia CavrToT faqtoruli cvladi, romelic omis 

gavlenas daaxasiaTebs. aRniSnuli cvladi warmoadgens binalurs, misi 

mniSvnelobebi drois yvela taqtSi 0-is tolia, garda 2009 pirveli 

kvartalisa, sadac misi mniSvneloba 1 udris. zemoT aRniSnuli cvlilebis 

gaTvaliswinebiT da modelis empiriuli SefasebiT miiReba Semdegi: 
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cxrili 3.3.10: umcires kvadratTa meTodiT Sefasebuli modificirebuli (49) 

modelis Sedegebi 

Dependent Variable: LOG_INVESTMENT_REAL_SA  

Method: Least Squares   

Date: 07/30/17   Time: 14:11   

Sample (adjusted): 2003Q2 2016Q3  

Included observations: 54 after adjustments  

Convergence achieved after 11 iterations  

LOG_INVESTMENT_REAL_SA=(1-C(1))*LOG_INVESTMENT_REAL_1_SA 

        +C(1)*C(2)*LOG_GDP_REAL_SA-(1-C(3))*C(1)*C(2) 

        *LOG_GDP_REAL_1_SA+C(4)*WAR  

     
      Coefficient Std. Error t-Statistic Prob.   

     
     C(1) 0.236232 0.046509 5.079285 0.0000 

C(2) 14.64838 3.788997 3.866031 0.0003 

C(3) 0.057283 0.015086 3.797066 0.0004 

C(4) -0.959774 0.097405 -9.853411 0.0000 

     
     R-squared 0.926108     Mean dependent var 7.232155 

Adjusted R-squared 0.921675     S.D. dependent var 0.339574 

S.E. of regression 0.095035     Akaike info criterion -1.797950 

Sum squared resid 0.451585     Schwarz criterion -1.650618 

Log likelihood 52.54466     Hannan-Quinn criter. -1.741130 

Durbin-Watson stat 2.520187    

     
     
     

𝑙𝑜𝑔𝐼𝑡 = 0.76𝑙𝑜𝑔𝐼𝑡−1 − 3.26𝑙𝑜𝑔𝑦𝑡−1 + 3.46𝑙𝑜𝑔𝑦𝑡 − 0.96𝑤𝑎𝑟 + 𝑢𝑡           (51) 

𝑔 = 0.236232, 𝜇 = 11.64838, 𝛿 = 0.057283 

(51) modelis narCenobiTi wevrebis ganawileba eqvemdebareba 

normalurs. 
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grafiki 3.3.4: (51) modelis narCenobiTi wevrebis ganawilebis histograma 
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regresiaSi narCenobiT wevrebSi avtokorelaciis arsebobis  

Sesamowmeblad ar gamodgeba darbin-uotsonis Cveulebrivi testi, radgan 

irRveva am testis daSvebebi: modelSi ar aris CarTuli Tavisufali wevri 

da aseve igi Seicavs Sedegobrivi cvladis lagirebul mniSvnelobas, 

rogorc faqtobriv cvlads [1, ananiaSvili, 10-13]. narCenobiT wevrSi 

avtokorelaciis arsebobis Sesamowmeblad SesaZlebelia gamoviyenoT 

broiS-godfris lagranJis mamravlTa (LM) testi [33, Breusch, P., 334-355; 42, 

Godfrey, P. 1293-1301]. aRniSnul testis nulovan hipoTezas warmoadgens 

avtokorelaciis ar arseboba narCenobiT wevrSi, xolo alternatiuli 

hipoTeza avtokorelaciis arsebobaa. broiS-godfris testis mixedviT 

miiReba nulovani hipoTeza, rac gulisxmobs narCenobiT wevrebSi 

avtokorelaciis ar arsebobas. 

narCenebis heteroskedasturobaze Semowmebisas gleijeris testis 

nulovani hipoTeza miiReba, 99%-iani albaTobiT, rac gulisxmobs 

homoskedasturobis arsebobas. Sesabamisad, narCenobiTi wevrebis variacia 

aris mudmivi [41, Glejser..., P. 316-323]. 

rogorc vxedavT (51) modelis yvela koeficienti statistikurad 

mniSvnelovans warmoadgens. radgan yvela koeficientisTvis miiReba H1 
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hipoTeza statistikuri mniSvnelovnebis Sesaxeb [2, ananiaSvili, gv. 109-129]. 

amasTan determinaciis da koreqtirebuli determinaciis koeficientebsac 

sakmaod maRali mniSvnelobebi aqvT (0.93; 0.92), rac modelSi 

determinirebuli wevrebiT Sedegobrivi cvladis maRal amxsnelobiT 

unarze  miuTiTebs. amasTan F=153.53,  Fcr= 3.73 F > 𝐹cr, rac modelis 

vargiasianobaze miuTiTebs [2, ananiaSvili, gv. 109-129]. 

Tu gaviTvaliswinebT 𝛿 = 0.057283-s da kapitalis moxmarebis 

mniSvnelobebs, romlebic  𝛿𝐾𝑡-s warmoadgenen, SesaZlebelia gamovTvaloT 

kapitalis moculoba drois sxvadasxva  periodSi. 

cxrili 3.3.11: ZiriTadi realuri kapitalis mniSvnelobebi 

weli kvartali 
ZiriTadi 
kapitalis 
moxmareba 

mSp 
deflatori 

realuri 
ZiriTadi 
kapitalis 
moxmareba 

realuri 
ZiriTadi 
kapitali 

2003 I 192.77 0.65 295.08 5151.35 

2003 II 226.98 0.63 360.03 6285.15 

2003 III 247.42 0.61 404.98 7069.86 

2003 IV 265.76 0.59 449.73 7851.01 

2004 I 221.35 0.67 330.27 5765.51 

2004 II 238.75 0.68 349.88 6107.87 

2004 III 248.94 0.67 370.04 6459.82 

2004 IV 267.78 0.66 406.85 7102.46 

2005 I 235.28 0.77 307.02 5359.65 

2005 II 270.29 0.72 375.38 6553.03 

2005 III 296.18 0.70 420.81 7346.11 

2005 IV 311.71 0.71 436.26 7615.95 

2006 I 271.36 0.79 342.17 5973.36 

2006 II 309.73 0.80 387.35 6762.05 

2006 III 348.10 0.77 454.89 7941.05 

2006 IV 377.18 0.78 480.74 8392.38 

2007 I 334.31 0.86 390.32 6813.89 

2007 II 392.90 0.86 457.95 7994.52 
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2007 III 426.20 0.84 507.55 8860.40 

2007 IV 463.61 0.88 526.91 9198.38 

2008 I 381.77 0.95 402.46 7025.85 

2008 II 440.39 0.96 459.60 8023.37 

2008 III 475.87 0.93 509.94 8902.03 

2008 IV 460.02 0.93 495.94 8657.80 

2009 I 379.57 0.94 402.10 7019.55 

2009 II 422.11 0.91 465.20 8121.15 

2009 III 452.30 0.92 494.29 8628.90 

2009 IV 497.39 0.92 539.79 9423.21 

2010 I 460.93 1.00 460.93 8046.59 

2010 II 512.60 1.00 512.60 8948.51 

2010 III 549.25 1.00 549.25 9588.36 

2010 IV 604.01 1.00 604.01 10544.25 

2011 I 619.37 1.13 548.39 9573.33 

2011 II 712.17 1.09 650.41 11354.37 

2011 III 636.89 1.08 589.56 10292.09 

2011 IV 692.33 1.08 639.68 11167.00 

2012 I 687.83 1.16 593.02 10352.40 

2012 II 774.41 1.11 694.81 12129.39 

2012 III 653.87 1.09 601.88 10507.10 

2012 IV 680.87 1.08 631.35 11021.54 

2013 I 703.83 1.15 609.75 10644.48 

2013 II 767.92 1.11 693.30 12103.14 

2013 III 656.30 1.07 610.84 10663.51 

2013 IV 681.46 1.07 636.20 11106.32 

2014 I 717.29 1.17 611.30 10671.65 

2014 II 843.22 1.16 728.78 12722.45 

2014 III 712.08 1.13 632.61 11043.59 

2014 IV 739.38 1.11 664.96 11608.29 

2015 I 748.32 1.24 602.78 10522.85 

2015 II 920.41 1.23 748.13 13060.26 

2015 III 789.01 1.20 658.26 11491.29 
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2015 IV 815.78 1.17 698.70 12197.25 

2016 I 802.47 1.29 620.59 10833.82 

2016 II 987.32 1.24 799.01 13948.38 

2016 III 864.01 1.24 698.16 12187.87 

Tavdapirvelad viTvliT ZiriTadi kapitalis realur moxmarebas mSp 

deflatoris gaTvaliswinebiT. Semdgom etapze gamovTvliT kapitalis 

realur moculobas, romelic warmoadgens kapitalis realuri moxmarebisa 

da amortizaciis normis Tanafardobas. 

(51) modelisgan miRebuli Sefasebebi warmoadgens saimedos, radgan

narCenobiT wevrebSi ar SeiniSneba avtokorelacia, rac imaze miuTiTebs, 

rom modeliSi ar gvaqvs gamorCenili statistikurad mniSvnelovani 

amxsneli cvladebi da models gaaCnia swori funqciuri specifikacia. 

narCenobiTi wevrebi xasiaTdebian mudmivi variaciiT, koeficientebi da 

modeli statistikurad mniSvnelovans warmoadgens. garda amisa, cvladebs 

Soris arsebobs mWidro korelaciuri damokidebuleba. 

(51) modelis mixedviT investiciebis mimdinare moculoba dadebiT

damokidebulebaSia investiciebis wina periodis mniSvnelobaze. wina 

periodis investiciebis zrda astimulirebs momaval periodis investiciebs, 

misi naturaluri logariTmis mniSvnelobis 1%-iani zrda mimdinare 

periodis investiciebis naturaluri logariTmis mniSvnelobas 0.76%-iT 

zrdis. amasTan, mimdinare periodis gamoSvebis zrda adidebs mimdinare 

periodis investiciebis moculobas, rac metad logikuri Sedegia. mimdinare 

periodis gamoSvebis naturaluri logariTmis mniSvnelobis 1%-iani zrda 

investiciebis naturaluri logariTmis mniSvnelobas 3.46 %-iT adidebs. 

mimdinare periodis investiciebis moculoba uaryofiT damokidebulebaSia 

wina wlis gamoSvebis moculobasTan. wina periodis gamoSvebis naturaluri 

logariTmis mniSvnelobis 1%-iani zrda mimdinare periodis investiciebis 

naturaluri logariTmis mniSvnelobas 3.26%-iT amcirebs. am uaryofiT 

damokidebulebaSi asaxulia investiciebis ganxorcielebis droSi 

Seyovnebis procesi. wina periodis dagegmili investiciebi, romlebic 

momaval periodSi xorcieldeba, amcirebs mimdinare periodis investiciebs, 
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vinaidan kompaniebi Tavs arideben erTdroulad investiciebis xarjis 

zrdas. omis faqtors gaaCnia uaryofiTi mniSvneloba, rac niSnavs rom omi 

uaryofiT damokidebulebaSia mTliani investiciebis moculobasTan. 

aRniSnuli Sedegi warmoadgens logikurs, vinaidan drois moklevadian 

(omis) periodSi saxelmwifoSi mcirdeba mTliani investiciebis moculoba. 

 

 

3.4. investiciebis avtoregresiuli modelis empiriuli 

realizacia saqarTvelos magaliTze 

investiciebis avtoregresiuli modelis empiriuli realizaciisTvis 

saqarTvelos ekonomikis magaliTze gamoyenebul iqneba (27) modeli, 

romelsac Semdegi saxe gaaCnia: 

𝐼𝑡 = 𝑎 + ∑ 𝑏𝑗𝐼𝑡−𝑗 +𝑚
𝑗=1 𝑢𝑡                            (27) 

investiciebis avtoregresiuli modelis empiriuli realizaciisas 

gamoyenebulia 2003-2017 wlebis mTliani investiciebis kvartaluri 

mniSvnelobebi. amasTan, empiriuli modelis Sefasebisas cvladebis 

kvartaluri mniSvnelobebi warmoadgens realurs da ara nominalurs. 

realur mniSvnelobebze gadasasvlelad gamoyenebulia mSp deflatori, 

romelic gamoTvlilia nominaluri da realuri mSp-s moculobis 

kvartaluri mniSvnelobebis TanafardobiT. 

empiriuli modelis agebis win mniSvnelovania investiciebisa da misi 

lagirebuli mniSvnelobebis grafikis naxva, rac droiTi mwkrivebis Sesaxeb 

zogad suraTs warmogvidgens. 

grafiki 3.4.1: saqarTvelos mTliani investiciebi da misi lagirebuli 

mniSvnelobebi 
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SeniSvna: droiT mwkrivebis grafikebs msgavsi saxe gaaCniaT, vinaidan 

pirveli warmoadgens investiciebis mimdinare mniSvnelobis grafikis, xolo 

danarCenebi - mis lagirebul mniSvnelobebs. 

mwkrivebSi SeiniSneba sezonurobis komponentis arseboba. mis 

aRmosafxvrelad cvladebis xasiaTidan gamomdinare gamoyenebulia aSS-s 

mosaxleobis aRweris biuros mier SemuSavebuli sezonuri mosworebis 

(Census X12)  meTodologis multiplikatiuri xerxi. 

grafiki 3.4.2: sezonurad mosworebuli saqarTvelos mTliani investiciebi da 

misi lagirebuli mniSvnelobebi 
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saqarTvelos ekonomikis magaliTze investiciebis aqseleratoris 

modelis Sesafaseblad sasurvelia gamoyenebul iqnas (20) modelis 

modificirebuli varianti, sadac cvladebi warmoadgenil iqneba 

logariTmebSi. kerZod modelis cvladebs Soris aditiuri kavSiridan 

gadavdivarT multiplikaciurze, aRniSnuli daSvebis safuZvels 

warmoadgens saqarTvelos ekonomikaSi investiciebis da mis lagirebul 

mniSvnelobebs Soris zrdis tempebis kavSiri.  

sezonurad mosworebis da galogariTmebis Semdeg mwkrivebi 

SevamowmoT diki-fuleris testis gamoyenebiT stacionarulobaze [35, 

Dickey..., P.427-431]. investiciebi warmoadgens  I(1) tipis, radgan igi aris DSP 

tipis da pirveli rigis sxvaobebze gadasvliT igi stacionaruldeba [37, 

Dolado... P. 249-273]. 
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cxrili 3.4.1: investiciebis mimdinare logariTmuli da misi lagirebuli 

mniSvnelobebis Semowmeba erTeulovani fesvis arsebobaze diki-fuleris testiT 

Null Hypothesis: LGI has a unit root 

Exogenous: Constant, Linear Trend 

Lag Length: 4 (Automatic - based on SIC, maxlag=10) 

t-Statistic   Prob.* 

Augmented Dickey-Fuller test statistic -2.496593  0.3287 

Test critical values: 1% level -4.133838

5% level -3.493692

10% level -3.175693

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LGI has a unit root 

Exogenous: Constant 

Lag Length: 4 (Automatic - based on SIC, maxlag=10) 

t-Statistic   Prob.* 

Augmented Dickey-Fuller test statistic -1.683810  0.4337 

Test critical values: 1% level -3.555023

5% level -2.915522

10% level -2.595565

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LGI has a unit root 

Exogenous: None 

Lag Length: 4 (Automatic - based on SIC, maxlag=10) 

t-Statistic   Prob.* 

Augmented Dickey-Fuller test statistic  0.480171  0.8156 

Test critical values: 1% level -2.607686

5% level -1.946878

10% level -1.612999

Null Hypothesis: D(LGI) has a unit root 

Exogenous: None 

Lag Length: 3 (Automatic - based on SIC, maxlag=10) 

t-Statistic   Prob.* 

Augmented Dickey-Fuller test statistic -3.513477  0.0007 

Test critical values: 1% level -2.607686

5% level -1.946878

10% level -1.612999

*MacKinnon (1996) one-sided p-values.
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avtoregresiuli, mcuravi saSualos da avtoregresiul-mcuravi 

saSualos modelebis gansaxilvelad Tavdapirvelad unda gadavideT 

pirveli rigis sxvaobebze. imisaTvis, rom davadginoT investiciebis 

modelis saxe, kriteriumebad gamoyenebul unda iqnas akaikisa da Svarcis 

koeficientebi. kerZod, optimaluri modeli iqneba is, romelsac eqneba 

akaikis da Svarcis koeficientebis minimaluri mniSvneloba. alternativis 

dadgomis winaSe upiratesoba eniWeba Svarcis kriteriums, radgan mis 

Tvisebas warmoadgens dakvirvebis usasrulod gadidebisas SeirCes 

WeSmariti modeli. 

cxrili 3.4.2: akaikis da Svarcis kriteriumebis mniSvnelobebi pirveli rigis 

integrirebad avtoregresiul-mcurav saSualos droiT mwkrivebSi 

  ARIMA(0,1,1) ARIMA(0,1,2) ARIMA (1,1,0) ARIMA (1,1,1) ARIMA (1,1,2) ARIMA (2,1,0) ARIMA (2,1,1) ARIMA (2,1,2) 

akaiki 0.637 0.640 0.827 0.659 0.686 0.737 0.666 0.407 

Svarci 0.707 0.745 0.898 0.765 0.828 0.845 0.809 0.586 

 

ARIMA(2,1,2) modeli warmoadgens optimalurs, vinaidan orives akaikisa 

da Svarcis kriteriumis minimaluri mniSvnelobebi gaaCnia. modelSi 2-ze 

meti lagis CarTvisas modelis maCveneblebi uaresdeba. kerZod, modelis 

yvela koeficienti statistikurad aramniSvnelovani xdeba, amasTan, akaikisa 

da Svarcis kriteriumi iRebs uaryofiT mniSvnelobebs. 

SeniSvna: empiriul modelSi unda gaviTvaliswinoT saqarTvelosa da 

ruseTs Soris 2008 wlis agvistos omis faqtori. modelSi omis faqtoris 

gasaTvaliswineblad CarTuli iqneba fiqtiuri cvladi, romelsac yvela 

periodSi 0-is toli mniSvneloba eqneba, garda 2009 wlis 1 kvartalisa, 

sadac misi mniSvneloba 1 –is tolia. 

cxrili 3.4.3: umcires kvadratTa meTodiT Sefasebuli ARIMA (2,1,2) modeli 

 

Dependent Variable: DLGI   

Method: Least Squares   

Date: 05/06/18   Time: 14:26   

Sample (adjusted): 2003Q4 2017Q4  

Included observations: 57 after adjustments  

Convergence achieved after 56 iterations  

MA Backcast: 2003Q2 2003Q3   
     
     Variable Coefficient Std. Error t-Statistic Prob.   
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     C 0.016894 0.033219 0.508552 0.6132 

AR(1) 0.024608 0.032092 0.766782 0.4467 

AR(2) -0.984597 0.031264 -31.49314 0.0000 

MA(1) -0.206886 0.059091 -3.501130 0.0010 

MA(2) 0.936729 0.051353 18.24104 0.0000 
     
     R-squared 0.469116     Mean dependent var 0.018191 

Adjusted R-squared 0.428278     S.D. dependent var 0.376170 

S.E. of regression 0.284431     Akaike info criterion 0.406978 

Sum squared resid 4.206848     Schwarz criterion 0.586193 

Log likelihood -6.598877     Hannan-Quinn criter. 0.476627 

F-statistic 11.48744     Durbin-Watson stat 2.801468 

Prob(F-statistic) 0.000001    
     
     Inverted AR Roots  .01+.99i      .01-.99i  

Inverted MA Roots  .10-.96i      .10+.96i  
     
     

 

ARIMA(2,1,2) modelis empiriuli realizaciiT dgindeba, rom Tavisufali 

wevri statistikurad mniSvnelovans ar warmoadgens. misi modelidan 

gamoricxviT da omis faqtoris gaTvaliswinebiT vRebulobT: 

cxrili 3.4.4: umcires kvadratTa meTodiT Sefasebuli ARIMA(2,1,2) modelis 

Sedegebi, sadac modeli ar Seicavs Tavisufal wevrs da gaTvaliswinebulia 2008 

wlis agvistos omis faqtori 

 

Dependent Variable: DLGI   

Method: Least Squares   

Date: 05/06/18   Time: 14:33   

Sample (adjusted): 2003Q4 2017Q4  

Included observations: 57 after adjustments  

Convergence achieved after 24 iterations  

MA Backcast: 2003Q2 2003Q3   
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     WAR -0.487297 0.076114 -6.402177 0.0000 

AR(1) 0.255972 0.106428 2.405127 0.0198 

AR(2) -0.674570 0.111511 -6.049383 0.0000 

MA(1) -1.014813 0.036838 -27.54804 0.0000 

MA(2) 0.941196 0.027158 34.65670 0.0000 
     
     R-squared 0.556537     Mean dependent var 0.018191 

Adjusted R-squared 0.522425     S.D. dependent var 0.376170 

S.E. of regression 0.259959     Akaike info criterion 0.227047 

Sum squared resid 3.514098     Schwarz criterion 0.406262 

Log likelihood -1.470851     Hannan-Quinn criter. 0.296696 

Durbin-Watson stat 1.919194    

 

𝑑𝑖𝑓𝑓(𝑙𝑜𝑔𝐼𝑡) = 0.26𝑑𝑖𝑓𝑓(𝑙𝑜𝑔𝐼𝑡−1) − 0.67𝑑𝑖𝑓𝑓(𝑙𝑜𝑔𝐼𝑡−2) + 𝜀𝑡 − 1.01𝜀𝑡−1 + 0.94𝜀𝑡−2 − 0.49𝑤𝑎𝑟 + 𝑢𝑡              

(52)     
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(52) modelis narCenobiTi wevrebis ganawileba eqvemdebareba 

normalurs. 

grafiki 3.4.3: (52) modelis narCenobiTi wevrebis ganawilebis histograma 
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regresiaSi narCenobiT wevrebSi avtokorelaciis arsebobis  

Sesamowmeblad ar gamodgeba darbin-uotsonis Cveulebrivi testi, radgan 

irRveva am testis daSvebebi: modelSi ar aris CarTuli Tavisufali wevri 

da aseve igi Seicavs Sedegobrivi cvladis lagirebul mniSvnelobas, 

rogorc faqtobriv cvlads [1, ananiaSvili, 10-13]. narCenobiT wevrSi 

avtokorelaciis arsebobis Sesamowmeblad SesaZlebelia gamoviyenoT 

broiS-godfris lagranJis mamravlTa (LM) testi. aRniSnuli testis 

nulovan hipoTezas warmoadgens avtokorelaciis ararseboba narCenobiT 

wevrSi, xolo alternatiuli hipoTeza avtokorelaciis arsebobaa [33, 

Breusch, P., 334-355; 42, Godfrey, P. 1293-1301]. broiS-godfris testis mixedviT 

miiReba nulovani hipoTeza, rac gulisxmobs narCenobiT wevrebSi 

avtokorelaciis ar arsebobas. 

narCenebis heteroskedasturobaze Semowmebisas gleijeris testis 

nulovani hipoTeza miiReba 95%-iani albaTobiT, rac gulisxmobs 

homoskedasturobis arsebobas. Sesabamisad, narCenobiTi wevrebis variacia 

aris  
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mudmivi [41, Glejser..., P. 316-323]. 

rogorc vxedavT, (52) modelis yvela koeficienti statistikurad 

mniSvnelovans warmoadgens, radgan yvela koeficientisTvis miiReba H1 

hipoTeza statistikuri mniSvnelovnebis Sesaxeb [2, ananiaSvili, gv. 109-129]. 

determinaciis da koreqtirebuli determinaciis koeficientebis 

mniSvnelobebi tolia 0.57 da 0.52, rac modelSi determinirebuli wevrebiT 

Sedegobrivi cvladis arcTu dabal amxsnelobiT unarze  miuTiTebs. 

amasTan, F > 𝐹cr, rac modelis vargiasianobaze miuTiTebs [2, ananiaSvili, gv. 

109-129].

(52) modelis mixedviT, investiciebis mimdinare moculoba dadebiT

damokidebulebaSia investiciebis wina periodis mniSvnelobaze. wina 

periodis investiciebis zrda astimulirebs momaval periodis investiciebs, 

xolo uaryofiT damokidebulebaSia t-2 periodis investiciebTan. aRniSnuli 

damokidebulebis mizezs warmoadgens, rogorc modelis cvladebs Soris 

korelaciuri kavSiri, aseve ekonomikuri subieqtebis qceva Tavi Seikavon 

investiciebis ganxorcielebisgan iqamde, sanam ukve gaweuli investiciebi 

srulad ar Sesruldeba. omis faqtors gaaCnia uaryofiTi mniSvneloba, rac 

niSnavs, rom omi uaryofiT damokidebulebaSia mTliani investiciebis 

moculobasTan. aRniSnuli Sedegi warmoadgens logikur Sedegs, vinaidan 

drois moklevadian (omis) periodSi saxelmwifoSi mcirdeba mTliani 

investiciebis moculoba. 

saqarTvelos ekonomikis magaliTze realizebul investiciebis 

avtoregresiul modelSi lagis zrda amcirebs modelis statistikur 

vargisianobas. am faqtis mizezi SeiZleba veZeboT rogorc saqarTvelos 

ekonomikis specifikaSi, aseve empiriul modelSi lagebis zrdis dros 

cvladebs Soris korelaciuri damokidebulebebis ricxvis zrdaSi. 

investiciebis avtoregresiuli modelis gamoyeneba saqarTvelos 

ekonomikis magaliTze rekomendebulia. misi empiriuli formidan 

gamomdinare, igi warmoadgens metad martiv models, rac mis upiratesobad 

SeiZleba CaiTvalos, vinaidan modeli ar aris gadatvirTuli mravali 

ekonomikuri daSvebiT. 
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3.5. investiciebis fuladi nakadebis modelis empiriuli 

realizacia saqarTvelos magaliTze 

investiciebis fuladi nakadebis modelis Sesafaseblad saqarTvelos 

magaliTze ganvixiloT (30) modelis modificirebuli varianti, sadac 

amxsnel cvladebad kompaniebis brunvis moculoba iqneba ganxiluli. 

dakvirvebaTa raodenoba Seadgenda 48-s (12 wlis kvartalur monacemebs). 

investiciebis fuladi nakadebis modeli aigeba 9 wlis kvartaluri 

monacemebis safuZvelze (2006-2014). lagis sigrZed kompaniis brunvaSi 

ganvixilavT j=1. vinaidan saqarTvelos ZiriTadi kapitalis Sesaxeb ar 

arsebobs empiriuli informacia, mis mniSvnelobebSi gaviTvaliswinoT 

aqseleratoris modelis realizaciiT miRebuli realuri kapitalis 

kvartaluri monacemebi [16, miqelaZe, gv. 104-107]. sabolood, Sesafasebel 

models eqneba Semdegi saxe: 

𝐼𝑡 = 𝑎 + ∑ 𝑏𝑗𝐵𝑡−𝑗 + 𝑐𝑘𝑡−1 + 𝑢𝑡
1
𝑗=0 (53) 

𝐼𝑡 = 𝑎 + 𝑏1𝐵𝑡 + 𝑏2𝐵𝑡−1 + 𝑐𝑘𝑡−1+𝑢𝑡 

dolados, jenkinsonisa da sosvila-riveros mier SemoTavazebuli 

proceduriT, droiTi mwkrivebi unda Semowmdes da dadgindes,  Tu romeli 

tipebis arian TSP Tu DSP. kerZod, TSP tipi gulisxmobs, rom mwkrivebi arian 

arastacionarulebi cvalebadi trendis gamo, xolo DSP tipis SemTxvevaSi 

arian arastacionarulebi cvalebadi dispersiis gamo [37, Dolado... P. 249-273]. 

aRniSnuli testis gamoyenebiT oTxive mwkrivSi miiReba nulovani hopoTeza 

erTeulovani fesvis arsebobaze [35, Dickey..., P.427-431], rac maT 

arastacionarulobas gulisxmobs. mwkrivebis gasastacionaruleblad 

sxvaobebze gadasvliT dgindeba rom mTliani investiciebi warmoadgens I(1)  

process. I(2) warmoadgens brunvis mimdinare da lagirebuli mniSvnelobebs, 

xolo kapitalis lagirebuli mniSvneloba t-1 periodSi trend-

stacionarulia. modelis agebisas  Sedegobrivi cvladis rolSi iqneba ∆𝐼𝑡, 

xolo amxsnel cvladebad meore rigis sxvaobebi ∆2𝐵𝑡, ∆2𝐵𝑡−1 da 

detrendirebuli 𝑘𝑡−1, rac Semdegnairad Caiwereba:  

∆𝐼𝑡 = 𝑎 + 𝑏1∆2𝐵𝑡 + 𝑏2∆2𝐵𝑡−1 + 𝑐𝑘𝑑𝑒𝑡,𝑡−1+𝑢𝑡 (54)
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(54) modelis realizaciiT miviRebT:

cxrili 3.5.1: umcires kvadratTa meTodiT Sefasebuli investiciebis fuladi 

nakadebis (j=1) modeli 

Dependent Variable: I_D 

Method: Least Squares 

Date: 08/14/17   Time: 20:51 

Sample (adjusted): 2006Q4 2014Q4 

Included observations: 33 after adjustments 

Variable Coefficient Std. Error t-Statistic Prob.  

B_D2 0.240569 0.043700 5.505071 0.0000 

B_D2_1 0.128741 0.045939 2.802393 0.0089 

DET_K_1 -0.101964 0.089491 -1.139374 0.2639 

C 29.22731 61.16683 0.477829 0.6364 

R-squared 0.555701     Mean dependent var 27.98288 

Adjusted R-squared 0.509739     S.D. dependent var 500.3161 

S.E. of regression 350.3145     Akaike info criterion 14.66875 

Sum squared resid 3558887.     Schwarz criterion 14.85015 

Log likelihood -238.0344     Hannan-Quinn criter. 14.72979 

F-statistic 12.09046     Durbin-Watson stat 2.504690 

Prob(F-statistic) 0.000026 

Tu modelidan gamovricxavT statistikurad aramniSvnelovan cvladebs 

(Tavisufal wevrs da detrendirebul kapitalis lagirebul mniSvnelobas), 

miviRebT: 

cxrili 3.5.2: umcires kvadratTa meTodiT Sefasebuli investiciebis fuladi 

nakadebis (j=1) modeli, romlidanac statistikurad aramniSvnelovani cvladebi 

gamoricxulia 

Dependent Variable: I_D 

Method: Least Squares 

Date: 08/14/17   Time: 20:50 

Sample (adjusted): 2006Q4 2014Q4 

Included observations: 33 after adjustments 

Variable Coefficient Std. Error t-Statistic Prob.  

B_D2 0.251868 0.042218 5.965904 0.0000 

B_D2_1 0.109348 0.042219 2.590004 0.0145 

R-squared 0.533460     Mean dependent var 27.98288 

Adjusted R-squared 0.518410     S.D. dependent var 500.3161 

S.E. of regression 347.2027     Akaike info criterion 14.59639 

Sum squared resid 3737040.     Schwarz criterion 14.68708 

Log likelihood -238.8404     Hannan-Quinn criter. 14.62690 

Durbin-Watson stat 2.505713 

∆𝐼𝑡 = 0.252∆𝐵𝑡 + 0.109∆𝐵𝑡−1+𝑢𝑡 (55)
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rogorc vxedavT, determinaciis da koreqtirebuli determinaciis 

koeficientebi Seadgens 0.53 da 0.52, rac miuTiTebs imaze, rom Sedegobrivi 

cvladis ukeT asaxsnelad modelSi sxva faqtorebic unda iyos CarTuli. 

modelSi CarTuli cvladebis koeficientebis Sesaxeb miiReba 𝐻1 hipoTeza, 

rac maT statistikurad mniSvnelovnebaze miuTiTebs [2, ananiaSvili, gv. 109-

129]. modelis narCenobiTi wevrebis ganawileba eqvemdebareba normalurs. 

darbin-uotsonis testis gaTvaliswinebiT, narCenobiT wevrebSi 

avtokorelaciis arsebobis Sesaxeb verafers vityviT, vinaidan modeli ar 

Seicavs Tavisufal wevrs, rac testis gamoyenebis erT-erT daSvebas 

warmoadgens [1, ananiaSvili, 10-13]. Tumca, broiS-godfris testis mixedviT, 

narCenobiT wevrebSi ar arsebobs avtokorelaciis problema 1% 

mniSvnelovnebis doniT [33, Breusch, P., 334-355; 42, Godfrey, P. 1293-1301]. aseve, 

vaitis testis mixedviT narCenobiT wevrebSi ar SeiniSneba 

heteroskedasturoba 1%-iani mniSvnelovnebis doniT. aRniSnuli Sedegebis 

gaTvaliswinebiT Sedegobriv cvlads  xsnian faqtoruli cvladebi, amasTan 

modelSi SesaZloa CairTos statistikurad sxva mniSvnelovani faqtorebi 

(romlebsac Teoriuli modeli ar iTvaliswinebs), raTa determinaciis 

koeficienti 1-s miuaxlovdes. amasTan, F=17.15, Fcr= 5.39  F>Fcr, rac modelis 

vargiasianobaze miuTiTebs [2, ananiaSvili, gv. 109-129]. j=0 SemTxvevaSi 

modelSi miiReba analogiuri Sedegebi, Tumca j=1 SemTxvevaSi faqtoruli 

cvladebis amxsnelobiTi unari umjobesdeba (izrdeba determinaciisa da 

koreqtirebuli determinaciis koeficientebis mniSvneloba). amasTan, 

faqtoruli cvladebis laguri mniSvnelobis Camateba modelSi (j=3; 4.....), 

araTu aumjobesebs Sedegebs, aramed piriqiT, auaresebs. 

saqarTvelos ekonomikis magaliTze investiciebis fuladi nakadebis 

modelis empiriuli realizaciiT dgindeba, rom modeli statistikurad 

vargisia. 

mTliani investiciebis moculobasTan zrdad damokidebulebaSia 

kompaniebis brunvis mimdinare da lagirebuli mniSvneloba. mimdinare 

periodis brunvis moculoba metad zrdis investiciebis raodenobas, vidre 

misi lagirebuli mniSvneloba, rac logikuri Sedegia. mimdinare periodSi 

kompaniis brunvis moculobis zrdisas miiReba gadawyvetileba Sida 
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fuladi saxsrebiT investiciebis ganxorcielebisa. aRsaniSnavia, rom wina 

periodSi kompaniis brunvis moculobis kavSiri mimdinare periodis 

investiciebis moculobasTan gamowveulia investiciebis ganxorcielebis 

droSi dayovnebis procesTan.  vinaidan investiciebis ganxorcieleba xdeba 

periodulad da ara erTdroulad, Sesabamisad, igi gadadis Semdeg droiT 

taqtSi. swored aRniSnul process asaxavs modelSi faqtoruli cvladis 

lagirebuli mniSvneloba. 

investiciebis Teoriuli modelisgan gansxvavebiT, saqarTvelos 

ekonomikis magaliTze agebuli modeli ar Seicavs Tavisufal wevrs da 

faqtorul cvladad ZiriTad kapitalis moculobas. 

investiciebis empiriuli modelis determinaciisa da koreqtirebuli 

determinaciis koeficientebi miuTiTebs, rom models aklia statistikurad 

mniSvnelovani sxva faqtoruli cvladi, an cvladebi. sasurvelia am 

mimarTulebiT kvlevis gagrZeleba da pasuxis gacema kiTxvaze: aRniSnuli 

cvladebi warmoadgenen kompaniis Sida fulad saxsrebs Tu kompaniis gareT 

moZiebul dafinansebis wyaroebs? 

 

 

3.6. investiciebis neoklasikuri modelis empiriuli 

realizacia saqarTvelos magaliTze 

investiciebis neoklasikuri modelis empiriul realizacias 

movaxdenT (48) modelze dayrdnobiT. r. kopkem aRniSnuli modelis 

realizaciisTvis koeficientebi Seafasa „almonis“ operatoris gamoyenebiT. 

aRsaniSnavia, rom  faqtoruli cvladebis lagebis sigrZis (m) gasazomad ar 

arsebobs winaswar gansazRvruli raime wesi, Sesabamisad igi irCeva kvlevis 

specifikidan gamomdinare. investiciebis am modelis agebis procesSi 

ganvixilavT SemTxvevas, rodesac m=2, radgan laguri wevrebis raodenobis 

zrdasTan erTad gaizrdeba multikoliniarobis da koeficientebis 

Sefasebis problema. 
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r. kopkesgan gansxvavebiT, koeficientebis Sesafaseblad ar 

gamoviyenebT almonis operators, aramed umciress kvadratTa meTods, 

radgan modelSi ar aris didi raodenobis laguri wevrebi.  

mniSvnelovania faqti, koeficientebad ganxiluli iqneba 𝑏𝑗(
𝑃

𝑐
)𝑡−𝑗 da

𝑐𝑗(
𝑃

𝐶
)𝑡−𝑗 gansxvavebiT 𝑏𝑗-s da 𝑐𝑗-sa. aRniSnuli gardaqmna efuZneba daSvebas,

rom drois yvela taqtSi (
𝑃

𝑐
)𝑡−𝑗 mudmiv sidides warmoadgens. 

𝐼𝑡 = 𝑎0 + ∑ 𝑏𝑗(
𝑃

𝑐
)𝑡−𝑗𝑦𝑡−𝑗 − ∑ 𝑐𝑗(

𝑃

𝐶
)𝑡−𝑗𝑦𝑡−𝑗−1 + 𝛿𝑘𝑡−1

𝑚−1
𝑗=0

𝑚−1
𝑗=0 + 𝑢𝑡 (48) 

Sesafasebel models eqneba Semdegi saxe: 

𝐼𝑡 = 𝑎0 + 𝑏0(
𝑃

𝑐
)𝑡𝑦𝑡 + (𝑏1(

𝑃

𝑐
)𝑡−1 − 𝑐1(

𝑃

𝐶
)𝑡)𝑦𝑡−1 − 𝑐2(

𝑃

𝐶
)𝑡−1𝑦𝑡−2 + 𝛿𝑘𝑡−1+𝑢𝑡

(56) 

rogorc zemoT aRiniSna investiciebi (𝐼𝑡) warmoadgens I(1)-s, xolo 

kapitali (t-1) periodSi trend-stacionaluri mwkrivia 5%-iani 

mniSvnelovnebis doniT [37, Dolado... P. 249-273]. mTliani Sida produqti 

realur moculobaSi warmoadgens I(1) process. 
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cxrili 3.6.1: sezonurad mosworebuli gamoSvebis droiTi mwkrivis Semowmeba 

erTeulovani fesvis arsebobaze 

 

amasTan, igi Seicavs sezonur multiplikatiur komponents.  

(56) modelis Sefasebisas stacionalur mwkrivebze gadasvlisas 

Sedegobriv cvladis rolSi iqneba investiciebis pirveli rigis sxvaoba, 

amxsnel faqtorebad gamoSvebis da misi lagirebuli mniSvnelobebis 

pirveli rigis sxvaobebi da lagirebuli kapitalis detrendirebuli  

mniSvneloba. kerZod, მიიღება: 

∆𝐼𝑡 = 𝑎0 + 𝑏0(
𝑃

𝑐
)𝑡∆𝑦𝑡 + (𝑏1(

𝑃

𝑐
)𝑡−1 − 𝑐1(

𝑃

𝐶
)𝑡)∆𝑦𝑡−1 − 𝑐2(

𝑃

𝐶
)𝑡−1∆𝑦𝑡−2 + 𝛿𝑘𝑑𝑒𝑡,𝑡−1+𝑢𝑡         

(57) 



128 

 

kapitalis mniSvnelobebSi gaTvaliswinebuli iqneba aqseleratoris 

modelze dayrdnobiT miRebuli kapitalis realuri mniSvnelobebi. 

cxrili 3.6.2: umcires kvadratTa meTodiT Sefasebuli investiciebis 

neoklasikuri (m=2) modeli 

 

neoklasikuri modelis praqtikuli realizaciiT miviReT 

determinaciis da koreqtirebuli determinaciis dabali mniSvnelobebis 

koeficientebis modeli, rac mis vargisianobas eWvqveS ayenebs. modelSi 

statistikurad aramniSvnelovnebs warmoadgenen gamoSvebis lagirebuli t-1 

periodis da kapitalis detrendirebuli mniSvnelobis koeficientebi [2, 

ananiaSvili, gv. 109-129].  

r. kopkes Sedegebis msgavsad, mSp-s cvladebis koeficientebi qmnian 

xerxis magvar tendencias (zrda-klebis). 

darbin-uotsonis testis mixedviT modelSi narCenobiT wevrebSi 

avtokorelaciis arsebobis Sesaxeb verafers vityviT, radgan modelis DW 

statistikis mniSvneloba 2.5 5%-iani mniSvnelovnebis doniT vardeba 

ganuzRvrelobis areSi 2.334<2.5<2.617 (dl=1.383 du=1.666) [1, ananiaSvili, 10-13], 

xolo broiS-godfris testis mixedviT, avtokorelaciis uaryofis 

mniSvneloba imyofeba zRvarze, rac uaryofiT Sedegs warmoadgens. 

cxrili 3.6.3: koeficientebis korelaciis matrica 
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DI DY DY_1 DY_2 K_SA_1TR 

DI  1.000000  0.551050 -0.209129  0.340129  0.073814 

DY  0.551050  1.000000 -0.083100  0.035198  0.195456 

DY_1 -0.209129 -0.083100  1.000000 -0.076791  0.163126 

DY_2  0.340129  0.035198 -0.076791  1.000000  0.275835 

K_SA_1TR  0.073814  0.195456  0.163126  0.275835  1.000000 

multikoliniaroba modelSi ar warmoadgens problemas, vinaidan 

moduliT maqsimaluri mniSvneloba ar aRemateba 0,6-s, araTu 0,8-s. 

grafiki 3.6.1: narCenobiTi wevrebis ganawilebis histograma 
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Series: Residuals
Sample 2003Q4 2014Q4
Observations 45

Mean      -1.83e-14
Median  -6.145209
Maximum 239.4671
Minimum -295.3584
Std. Dev.  110.2642
Skewness  -0.273149
Kurtosis  3.463221

Jarque-Bera 0.961903
Probability 0.618195

modelSi ar SeiniSneba narCenobiT wevrebSi heteroskedasturobis 

problema. 1%-iani mniSvnelovnebis doniT miiReba hipoTeza 

homoskedasturobis Sesaxeb. garda amisa modelSi narCenobiTi wevrebic 

normalurad arian ganawilebulni. modelSi ar xdeba Sedegebis 

gaumjobeseba faqtoruli cvladebis lagebis CamatebiT. modelis dabali 

koreqtirebuli determinaciis koeficientidan, amxsneli faqtorebis 

koeficientebis aramniSvnelovnebidan da narCenobiTi wevrebSi 

avtokorelaciis mkacrad uaryofis SeuZleblobidan gamomdinare igi ar 

warmoadgens saqarTvelos ekonomikis daxasiaTebis optimalur models. 

saqarTvelos ekonomikis magaliTze investiciebis neoklasikuri 

modelis empiriuli realizaciiT dgindeba, rom modeli statistikurad 

vargisia, Tumca modelSi arsebuli mravali faqtoruli cvladis 
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koeficientebis mimarT miiReba 𝐻0 hipoTeza aramniSvnelovnebis Sesaxeb [2, 

ananiaSvili, gv. 109-129]. 

investiciebis Teoriuli modelisgan gansxvavebiT, saqarTvelos 

ekonomikis magaliTze agebul modeli ar Seicavs Tavisufal wevrs da 

modelSi Semotanilia daSveba (
𝑃

𝑐
)𝑡−𝑗 drois yvela taqtSi mudmivobis 

Sesaxeb, rac Teoriul modelis Zireul SinaarsTan winaaRmdegobaSi modis. 

masTan investiciebis empiriuli modelis determinaciis da koreqtirebul 

determinaciis koeficientebi migviTiTebs, rom models aklia 

statistikurad mniSvnelovani sxva faqtoruli cvladi an cvladebi.  

 

 

3.7. investiciebis tobinis modelis empiriuli realizacia 

saqarTvelos magaliTze 

tobinis investiciebis modelis saqarTvelos magaliTze empiriuli 

realizaciisTvis SevafasebT (32) tolobas. investiciebis am modelSi 

faqtorul cvladebad CarTulia realuri kapitalis laguri mniSvnelobebi. 

aRsaniSnavia, saqarTveloSi ar arsebobs informacia kapitalis moculobis 

Sesaxeb. am problemis gadasaWrelad gaviTvaliswinebT aqseleratoris 

modelis realizaciiT miRebul kapitalis mniSvnelobebs. saqarTveloSi 

aseve ar moipoveba raime informacia tobinis koeficientebis 

mniSvnelobebis Sesaxeb. aRniSnuli problemis gadasaWrelad  tobinis 

koeficientebi gaTvaliswinebuli iqnebian cvladebis koeficientebis 

Sefasebuli mniSvnelobebis SemadgenlobaSi. kerZod, namravlSi 𝑏𝑗(𝑞 − 1)𝑡−𝑗 

modelis agebisas arsebobs mniSvnelovani safrTxe cvladebs Soris 

multikoliniarobis, radgan amxsneli cvladebi kapitalis lagirebuli 

mniSvnelobebia. 

tobinis investiciebis (32) modelis arsebul nakls warmoadgens m-is 

SerCevis kriteriumis ar arseboba. modelis realizaciisas gamoviyenebT 

m=1-s, ris Semdegac movaxdenT imave modelis realizacias m=2-is 
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SemTxvevaSi da vnaxavT gaaumjobesebs Tu ara kapitalis lagirebuli 

mniSvnelobebis CarTva modelis specifikas. 

𝐼𝑡 = 𝑎 + ∑ 𝑏𝑗(𝑞 − 1)𝑡−𝑗𝑘𝑡−𝑗−1 + 𝑏𝑘𝑘𝑡−1 + 𝑢𝑡
𝑚−1
𝑗=0                   (32) 

investiciebis modelis agebisas unda gamovikvlioT faqtoruli 

cvladebis droiTi mwkrivebi. aqseleratoris modelis gamoyenebiT 

SevafaseT cveTis norma, risi daxmarebiTac dadginda kapitalis realuri 

mniSvnelobebi. miRebuli kapitalis droiT mwkrivebSi SeiniSneba trendis 

da sezonurobis tendencia. 

grafiki 3.7.1: saqarTvelos ZiriTadi kapitalis droiTi mwkrivi 

 

kapitalis droiT mniSvnelobebidan gamovricxoT sezonurobis 

komponenti. Semdeg etapze miRebuli droiTi mwkrivebis SemowmebiT 

dgindeba, rom kapitalis mimdinare da t-1 periodis mniSvnelobebi arian 

trend-stacionalurebi 5%-iani mniSvnelovnebis doniT, xolo t-2 periodis 

kapitalis mniSvneloba warmoadgens I(1)-s [37, Dolado... P. 249-273]. 
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cxrili: 3.7.1: sezonurad mosworebuli kapitalis da misi lagirebuli 

mniSvnelobebis Semowmeba erTeulovani fesvis arsebobaze

 

droiTi komponentis da Tavisufali wevris gamoricxvisas kapitalis 

mniSvnelobebi xdebian stacionalurebi, Tumca rogorc zemoT avRniSne 

investiciebi da kapitalis t-2 periodis mniSvnelobebi warmoadgenen  I(1) 

pirveli sxvaobebiT integrirebad mwkrivebs. (32) regresiis agebisas 

Sedegobrivi cvladi iqneba investiciebis pirveli rigis sxvaoba ∆𝐼𝑡, xolo 

faqtobrivi cvladebi iqnebian detrendirebuli kapitalis lagirebuli 

mniSvnelobebi da pirveli rigis sxvaoba kapitalis mniSvnelobis t-2 

periodSi. 

investiciebis tobinis models m=1 SemTxvevisTvis eqneba Semdegi saxe: 
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∆𝐼𝑡 = 𝑎 + (𝑏1(𝑞 − 1)𝑡 + 𝑏𝑘)𝑘𝑑𝑒𝑡,𝑡−1 + 𝑏2(𝑞 − 1)𝑡−1∆𝑘𝑡−2 + 𝑢𝑡              (58) 

misi SefasebiT vRebulobT: 

∆𝐼𝑡 = 13.937 + 0.029𝑘𝑑𝑒𝑡,𝑡−1 − 0.002∆𝑘𝑡−2 + 𝑢𝑡                  (59) 

cxrili 3.7.2: umcires kvadratTa meTodiT Sefasebuli investiciebis tobinis 

q (m=1) modelis Sedegebi 

 

miRebul (59) models axasiaTebs rigi naklovanebebi: 1) determinaciis 

da koreqtirebuli determinaciis koeficientebi mcirea, rac miuTiTebs 

modelSi mniSvnelovani CaurTveli faqtorebis arsebobaze. 2) Tavisufali 

wevri da faqtoruli cvladebis koeficientebi statistikurad 

aramniSvnelovnebi arian [2, ananiaSvili, gv. 109-129], aRniSnulis 

gaTvaliswinebiT amxsneli cvladebi naklebad asaxaven Sedegobriv cvlads, 

metic isini ar unda iyvnen CarTulebi modelSi. 3) DW qveda da zeda 

kritikuli mniSvnelobebi 5%-iani mniSvnelovnebis doniT aris dl=1.43 

du=1.615; 2.57<2.72 Sesabamisad narCenobiT wevrebSi SeimCneva avtokorelacia, 

rac miRebuli modelis araobieqturobas amyarebs [1, ananiaSvili, 10-13].  

axla vnaxoT rogor zegavlenas moaxdens kapitalis moculobis kidev 

1 laguri wevris CarTva amxsnel faqtorad modelSi (m=2). Sesafasebeli 

gantoleba iqneba: 

𝐼𝑡 = (𝑏1(𝑞 − 1)𝑡 + 𝑏𝑘)𝑘𝑑𝑒𝑡,𝑡−1 + 𝑏2(𝑞 − 1)𝑡−1∆𝑘𝑡−2 + 𝑏3(𝑞 − 1)𝑡−2∆𝑘𝑡−3 + 𝑢𝑡      

(60) 
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cxrili 3.7.3: umcires kvadratTa meTodiT Sefasebuli investiciebis tobinis 

q (m=2) modelis Sedegebi 

 

kapitalis moculobis damatebiT 1 lagis CarTvam modelSi 

mniSvnelovnad ar gaaumjobesa mdgomareoba. minimaluri mniSvnelobiT 

gaizarda determinaciis koeficienti, xolo koreqtirebuli determinaciis 

koeficientebi ki piriqiT-Semcirda, modelSi kvlavac rCeba avtokorelacia 

narCenobiT wevrebSi, vinaidan 2.67>(4-dl)=2.62 5%-iani mniSvnelovnebis doniT 

[1, ananiaSvili, 10-13]. 

aRsaniSnavia faqti, kapitalis meore da mesame lagur wevrebi aRar 

arian trend-stacionalurebi, isini warmoadgenen I(1) process. swored es 

faqtori xsnis dabal korelacias (korelaciis koeficienti amxsnel 

cvladebs Soris maqsimumi aris 0.18) amxsnel cvladebs Soris, vinaidan 

modelis agebis win navaraudebi iyo multikoliniarobis problema, rac 

realurad ar SeimCneva (59), (60) modelSi. 

cxrili 3.7.4: korelaciis koeficientebis matrica 

 I_SA_D K_SA_1TR DK_2 DK_3 

I_SA_D  1.000000  0.069482  0.025656 -0.086833 

K_SA_1TR  0.069482  1.000000  0.345650  0.272416 

DK_2  0.025656  0.345650  1.000000  0.108652 

DK_3 -0.086833  0.272416  0.108652  1.000000 
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sainteresoa ra moxdeba Tu investiciebis tobinis modelSi CavrTavT 

Sedegobrivi cvladis lagur mniSvnelobebs. am SemTxvevaSi modelSi 

mcirediT umjobesdeba F statistikis, determinaciis, koreqtirebuli 

determinaciis koeficientebis mniSvnelobebi. problemad rCeba amxsneli 

faqtorebis koeficientebis statistikurad aramniSvnelovneba. narCenobiT 

wevrebSi aRar SeiniSneba avtokorelacia broiS-godfris testis 1%-iani 

mniSvnelovnebis doniT. aRniSnuli Sedegebis mixedviT investiciebze 

zegavlenas axdens misi wina mniSvnelobebi, Tumca umniSvnelod. modelSi 

Sedegobrivi cvladis laguri wevrebis CarTvas arsebiTad ar gaumjobesebia 

Sedegebi. 

aRsaniSnavia faqti, tobinis investiciebis modelSi ar SeiniSneba 

heteroskedasturobis problema, Tumca narCenobiTi wevrebi ar arian 

normalurad ganawilebulni, rac koeficientebis mniSvnelovnebis Sefasebas 

arTulebs. 

tobinis modelis empiriuli realizacia saqarTvelos ekonomikis 

magaliTze awydeba Semdegi saxis problemebs: 1) ar arsebobs aranairi 

informacia tobinis q koeficientis Sesaxeb; 2) ar arsebobs empiriuli 

monacemebi ZiriTadi kapitalis Sesaxeb. ukanaskneli problemis daZleva 

ganxorcielda investiciebis aqseleratoris modelis Sedegebis 

gamoyenebiT, ris safuZvelzec gamoTvlilia ZiriTadi kapitalis 

mniSvnelobebi. Tumca tobinis koeficientis mniSvnelobebis ar arseboba 

ganapirobebs faqts, rom saqarTvelos magaliTze statistikurad vargisi 

modelis ageba ver moxerxda.  

SeniSvna: mosazreba tobinis koeficientebis gamoTvlis an msgavsi 

ekonomikuri Sinaarsis mqone faqtoriT Canacvleba SeuZlebelia, radgan 

aseve ar arsebobs ekonomikuri indikatorebi, romliTac aRniSnuli 

problemas daZlevs mkvlevari. amasTan meore mosazreba da mkvlevaris 

mcdeloba mocemul (32) modelSi teqnikuri Sefasebis problema 

gadaWriliyo daSvebiT, rom tobinis koeficienti droSi mudmivi sidides 

warmoadgens da warmoqmnas axali saxis koeficientebi 𝑐𝑗 = 𝑏𝑗(𝑞 − 1)𝑡−𝑗 

ewinaaRmdegeba tobinis Teorias, vinaidan aRniSnuli daSveba gulisxmobs 

tobinis koeficientebis mudmivobas drois yvela taqtSi, xolo tobinis 
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Teoriis mixedviT investiciebis Sesaxeb gadawyvetileba miiReba 

koeficientis mniSvnelobis mixedviT. zemoT aRniSnuli empiriuli modelis 

mniSvnelovan Sedegs warmoadgens faqtoruli cvladebis koeficientebis 

statistikuri aramniSvnelovneba, romelic Tavis TavSi gulisxmobs, rom 

sawyisi daSveba tobinis koeficientis droSi mudmivobis Sesaxeb arasworia. 

aRniSnulis gaTvaliswinebiT investiciebis tobinis Teoriuli modeli 

SesaZlebelia ergebodes saqarTvelos ekonomikas, Tumca am faqtis 

dadastureba an uaryofa jer-jerobiT ver moxerxdeba empiriuli 

informaciis naklebobidan gamomdinare. 

 

 

3.8. ekonomikis bunebrivi donidan gadaxris damaxasiaTebeli 

investiciebis multiplikatiuri modeli da misi empiriuli 

realizacia saqarTvelos magaliTze 

1928 wels maTematikosi Carlz kobi da ekonomisti pol duglasi 

mividnen daskvnamde, rom amerikis SeerTebul StatebSi 1899-1922 wlebSi 

gamoSvebas, fizikur kapitals da Sromas Soris damokidebulebas kargad 

asaxavda sawarmoo funqcia: 

𝑌𝑡 = 𝐾𝑡
𝛼𝐿𝑡

1−𝛼                                  (61) 

sadac 𝑌𝑡 - gamoSvebaa t periodSi, 𝐾𝑡 - ZiriTadi kapitalis moculoba t 

periodSi, 𝐿𝑡 - dasaqmebulTa raodenoba t periodSi. amasTan 𝛼 nulsa da 

erTs Soris mdebareobs. dResdReisobiT aRniSnuli funqcia cnobilia, 

rogorc kob-duglasis sawarmoo funqciis saxeliT da kargad xsnis 

damokidebulebas gamoSvebasa, kapitals da Sromas Soris. 

aRniSnuli funqcia eyrdnoba Semdeg or daSvebas: 1) masStabis mudmivi 

ukugebis; 2) kapitalis da Sromis klebadi ukugebis Sesaxeb. Tu (1) modelSi 

gaviTvaliswinebT teqnologiur faqtors, romelic zemoqmedebas axdens 

rogorc kapitalis aseve Sromis gamoyenebis efeqtianobaze maSin miviRebT: 

𝑌𝑡 = 𝑇𝑡𝐾𝑡
𝛼𝐿𝑡

1−𝛼                                   (62) 

sadac 𝑇𝑡 - teqnologiuri progresis maCvenebeli cvladia t periodSi. 
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rodesac ekonomika imyofeba bunebriv doneSi, sadac dasaqmebulTa da 

kapitalis raodenoba optimaluria SeiZleba Caiweros Semdegi saxiT: 

𝜏𝑡𝑌
∗ = 𝑇𝑡𝐾

∗𝛼𝐿∗1−𝛼 (63) 

sadac Y∗ - mSp-s bunebrivi moculobaa, Tt - teqnologiuri progresis 

maCvenebeli cvladi t periodSi, K∗ - ZiriTadi kapitalis bunebrivi 

moculoba, L∗ - dasaqmebulTa bunebrivi raodenoba, τt - fardobiTi 

teqnologiuri progresis cvladi. 

modeli efuZneba daSvebebs: 1) drois yovel periodSi ekonomika 

miiswrafis mis bunebriv donemde; 2) drois yovel taqtSi teqnologiuri 

cvlilebebis gamo icvleba mSp-s bunebrivi done da igi ganisazRvreba 

rogorc wina droiTi taqtis bunebrivi donis moculobis namravliT 

mimdinare periodis da wina periodis teqnologiuri progresis cvladebis 

fardobaze.  

ukanaskneli daSveba SeiZleba interpretirebul iqnas Semdegi saxiT: 

drois sawyis periodSi arsebuli mSp-s bunebrivi done yovel periodSi 

ganicdis cvlilebas da koreqtirdeba yoveli periodis teqnologiuri 

cvladiT Tt. aRniSnulis gaTvaliswinebiT bunebrivi mSp-s mimdinare 

mniSvneloba t periodSi  SeiZleba warmodgindes mSp-s sawyisi bunebrivi 

doniT (Y∗):  

𝑌𝑡
∗ =

𝑇𝑡

𝑇𝑡−1
∗ 𝑌𝑡−1

∗

𝑌𝑡−1
∗ =

𝑇𝑡−1

𝑇𝑡−2
∗ 𝑌𝑡−2

∗

........................................................................................ 

........................................................................................ 

rekurentuli CasmiT da im faqtis gaTvaliswinebiT, rom drois 

pirveli taqtis mSp-s bunebrivi done warmoadgenda Y∗-s, vRebulobT: 

𝑌𝑡
∗ =

𝑇𝑡

𝑇1
∗ 𝑌∗ (64) 

Tu SemoviRebT teqnologiuri cvlilebis fardobiT koeficientebs 
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𝜏𝑡 =
𝑇𝑡

𝑇1
                                     (65) 

𝜏𝑡−1 =
𝑇𝑡−1

𝑇1
 

........................................................................................ 

........................................................................................ 

aRniSnuli koeficienti gamosaxavs teqnologiuri progresiT 

gamowveul mSp-s bunebrivi donis cvlilebas sawyis periodTan mimarTebaSi. 

Tu gamoSvebis bunebriv da mimdinare doneebs gavalogariTmebT da 

wrfivi saxiT warmovadgen miviRebT: 

bunebrivi donisTvis 

𝑙𝑛𝜏𝑡𝑌
∗ = 𝑙𝑛𝑇𝑡 + 𝛼𝑙𝑛𝐾𝑡

∗ + (1 −  𝛼)𝑙𝑛𝐿∗                       (66) 

𝑙𝑛𝜏𝑡−1𝑌
∗ = 𝑙𝑛𝑇𝑡−1 + 𝛼𝑙𝑛𝐾∗ + (1 −  𝛼)𝑙𝑛𝐿∗ 

................................................................................................................................       

............................................................................................................................. ... 

𝑙𝑛𝜏𝑡 + 𝑙𝑛𝑌∗ = 𝑙𝑛𝑇𝑡 + 𝛼𝑙𝑛𝐾∗ + (1 −  𝛼)𝑙𝑛𝐿∗                       (67) 

𝑙𝑛𝜏𝑡−1 + 𝑙𝑛𝑌∗ = 𝑙𝑛𝑇𝑡−1 + 𝛼𝑙𝑛𝐾∗ + (1 −  𝛼)𝑙𝑛𝐿∗ 

............................................................................................................................. ...       

................................................................................................................................ 

mimdinare mniSvnelobebisTvis 

𝑙𝑛𝑌𝑡 = 𝑙𝑛𝑇𝑡 + 𝛼𝑙𝑛𝐾𝑡 + (1 −  𝛼)𝑙𝑛𝐿𝑡                       (68) 

𝑙𝑛𝑌𝑡−1 = 𝑙𝑛𝑇𝑡−1 + 𝛼𝑙𝑛𝐾𝑡−1 + (1 −  𝛼)𝑙𝑛𝐿𝑡−1 

............................................................................................................................. ...       

................................................................................................................................ 

(67) da (68)  gantolebebiT SegviZlia CavweroT bunebrivi donidan 

mimdinare mSp-s mniSvnelobis gadaxris gantolebebi: 

𝑙𝑛𝜏𝑡 + 𝑙𝑛𝑌∗ − 𝑙𝑛𝑌𝑡 = 𝑙𝑛𝑇𝑡 − 𝑙𝑛𝑇𝑡 + 𝛼𝑙𝑛𝐾∗ − 𝛼𝑙𝑛𝐾𝑡 + (1 −  𝛼)𝑙𝑛𝐿∗ − (1 −  𝛼)𝑙𝑛𝐿𝑡        (69) 



139 

 

𝑙𝑛𝜏𝑡−1 + 𝑙𝑛𝑌∗ − 𝑙𝑛𝑌𝑡−1 = 𝑙𝑛𝑇𝑡−1 − 𝑙𝑛𝑇𝑡−1 + 𝛼𝑙𝑛𝐾∗ − 𝛼𝑙𝑛𝐾𝑡−1 + (1 −  𝛼)𝑙𝑛𝐿∗ − (1 −  𝛼)𝑙𝑛𝐿𝑡−1    (70) 

............................................................................................................................. ........................................................  

............................................................................................................................. ........................................................ 

 

gamartivebiT vRebulobT: 

𝑙𝑛𝜏𝑡 + 𝑙𝑛𝑌∗ − 𝑙𝑛𝑌𝑡 = 𝛼𝑙𝑛𝐾∗ − 𝛼𝑙𝑛𝐾𝑡 + (1 −  𝛼)𝑙𝑛𝐿∗ − (1 −  𝛼)𝑙𝑛𝐿𝑡             (71) 

𝑙𝑛𝜏𝑡−1 + 𝑙𝑛𝑌∗ − 𝑙𝑛𝑌𝑡−1 = 𝛼𝑙𝑛𝐾∗ − 𝛼𝑙𝑛𝐾𝑡−1 + (1 −  𝛼)𝑙𝑛𝐿∗ − (1 −  𝛼)𝑙𝑛𝐿𝑡−1       (72) 

...................................................................................................................      

................................................................................................................... 

Tu (71) gantolebas gamovaklebT (72)-s da davajgufebT miviRebT: 

𝑙𝑛𝜏𝑡−1 − 𝑙𝑛𝜏𝑡 + 𝑙𝑛𝑌𝑡 − 𝑙𝑛𝑌𝑡−1 = 𝛼𝑙𝑛𝐾𝑡 − 𝛼𝑙𝑛𝐾𝑡−1 + (1 −  𝛼)(𝑙𝑛𝐿𝑡 − 𝑙𝑛𝐿𝑡−1) (73) 

(73) modelidan gamovsaxoT ZiriTadi kapitalis logariTmuli 

mniSvnelobebis sxvaoba. 

𝑙𝑛𝐾𝑡 − 𝑙𝑛𝐾𝑡−1 = (
𝑙𝑛𝑌𝑡

𝛼
−

𝑙𝑛𝑌𝑡−1

𝛼
) − (

𝑙𝑛𝜏𝑡

𝛼
−

𝑙𝑛𝜏𝑡−1

𝛼
) −

(1− 𝛼)

𝛼
(𝑙𝑛𝐿𝑡 − 𝑙𝑛𝐿𝑡−1)       (74) 

(74) modelSi investiciebis cvladis SetanisTvis aucilebelia 

modeli ZiriTadi kapitalis cvladebs ar hqondeT logariTmebi, vinaidan 

𝐼𝑁 = 𝑘𝑡 − 𝑘𝑡−1. aRniSnuli problemis daZleva SesaZlebelia (74) modelisTvis 

gamoviyenoT teiloris gaSla. 

teiloris Teorema: 

Tu ʄ funqcias aqvs n+1 rigamde CaTvliT warmoebulebi da a da x –is 

Semcvel intervalze, maSin funqciis mniSvneloba x wertilSi moicema 

formuliT: 

ʄ(x) = ʄ(a) + ʄ′(a)(x − a) +
ʄ′′(a)

2!
(x − a)2 +

ʄ′′′(a)

3!
(x − a)3 + ⋯+

ʄ(n)(a)

n!
(x − a)n + Rn  

(75) 

sadac Rn naSTi gansazRvrulia tolobiT 

Rn = ∫
(x−t)n

n!
ʄ(n+1)(t)dt

x

a
                          (76) 
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(75) tolobas teiloris formula an teoloris mwkrivi ewodeba. Tu 

naSTs gamovtovebT maSin (75)-s ewodeba ʄ(x)-is teiloris polinomuri 

aproqsimazia. aRniSnuli Teoriis mixedviT nebismieri gluvi funqcia 

SeiZleba mivaaxlovoT mravalwevrebiT. 

Rn naSTis warmosadgenad agreTve iyeneben alternatiul formulas 

Rn =
ʄ(n+1)(μ)

(n + 1)!
(x − a)(n+1),          μ ∊ (a, x)  

aRniSnuls naSTis lagranJis forma ewodeba. 

erT cvladze da wrfivi miaxloebisas gamoiyeneba (75) modelis 

modificirebuli varianti:  

ʄ(x) ≈ ʄ(a) + ʄ′(a)(x − a)                             (77) 

(74) Cawera (77) wrfivi aproqsimaciiT 𝐾𝑡−1-ze miiReba: 

𝑙𝑛𝐾𝑡 − 𝑙𝑛𝐾𝑡−1 = (
𝑙𝑛𝑌𝑡

𝛼
−

𝑙𝑛𝑌𝑡−1

𝛼
) − (

𝑙𝑛𝜏𝑡

𝛼
−

𝑙𝑛𝜏𝑡−1

𝛼
) −

(1 −  𝛼)

𝛼
(𝑙𝑛𝐿𝑡 − 𝑙𝑛𝐿𝑡−1)

≈
1

𝐾𝑡−1
(𝐾𝑡 − 𝐾𝑡−1) 

Tu aRniSnul formulaSi gaviTvaliswinebT wminda investiciebis 

mniSvnelobas 𝐼𝑁 = 𝑘𝑡 − 𝑘𝑡−1 miviRebT: 

𝐼𝑁

𝐾𝑡−1
= (

𝑙𝑛𝑌𝑡

𝛼
−

𝑙𝑛𝑌𝑡−1

𝛼
) − (

𝑙𝑛𝜏𝑡

𝛼
−

𝑙𝑛𝜏𝑡−1

𝛼
) −

(1− 𝛼)

𝛼
(𝑙𝑛𝐿𝑡 − 𝑙𝑛𝐿𝑡−1)            (78) 

mTlian investiciebze gadasasvlelad aucilebelia gaviTvaliswinoT 

ZiriTadi kapitalis cveTa. 

𝐼𝑡 = 𝐾𝑡−1(
𝑙𝑛𝑌𝑡

𝛼
−

𝑙𝑛𝑌𝑡−1

𝛼
) − 𝐾𝑡−1(

𝑙𝑛𝜏𝑡

𝛼
−

𝑙𝑛𝜏𝑡−1

𝛼
) − 𝐾𝑡−1

(1− 𝛼)

𝛼
(𝑙𝑛𝐿𝑡 − 𝑙𝑛𝐿𝑡−1) + 𝛿𝑘𝑡−1   (79) 

Tu (79) modelis orive mxares gavyofT 𝐾𝑡−1-ze miviRebT:  

𝐼𝑡

𝐾𝑡−1
= (

𝑙𝑛𝑌𝑡

𝛼
−

𝑙𝑛𝑌𝑡−1

𝛼
) − (

𝑙𝑛𝜏𝑡

𝛼
−

𝑙𝑛𝜏𝑡−1

𝛼
) −

(1− 𝛼)

𝛼
(𝑙𝑛𝐿𝑡 − 𝑙𝑛𝐿𝑡−1) + 𝛿          (80) 

aRniSnuli modelis Sesafaseblad saqarTvelos ekonomikis magaliTze 

(80) modelSi unda CavrToT SemTxveviTi wevri, 2008 wlis agvistos omis 

Sedegebis gamomsaxveli cvladi. 

𝐼𝑡

𝐾𝑡−1
= (

𝑙𝑛𝑌𝑡

𝛼
−

𝑙𝑛𝑌𝑡−1

𝛼
) − (

𝑙𝑛𝜏𝑡

𝛼
−

𝑙𝑛𝜏𝑡−1

𝛼
) −

(1− 𝛼)

𝛼
(𝑙𝑛𝐿𝑡 − 𝑙𝑛𝐿𝑡−1) + 𝛿 + 𝑏𝑤𝑎𝑟 + 𝑢𝑡   (81) 
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amasTan, saqarTvelos ekonomikis magaliTze ar gagvaCnia empiriuli 

informacia teqnologiuri progresis Sesaxeb da rogorc investiciebis 

aqseleratoris modelis empiriul realizaciis dros aRiniSna – ZiriTadi 

kapitalis cveTis normis Sesaxeb. 

Tu ZiriTadi kapitalis cveTis normis Sesaxeb gavakeTebT daSvebas 

misi droSi mudmivobis Sesaxeb, maSin misi mniSvnelobis dasadgenad da 

modelSi gasaTvaliswineblad SeiZleba gamoviyenoT 2 midgoma:  

1. ZiriTadi kapitalis cveTis normis mniSvneloba gamoTvlilia 

investiciebis aqseleratoris modelis Sefasebisas da aRniSnuli 

mniSvneloba gaviTvaliswonoT (81) modelis Sefasebisas. 

2. (81) modelis Sefasebisas SevafasoT kapitalis cveTis norma, rogorc 

Tavisufali wevri. vinaidan modeli ar Seicavs Tavisufal wevrs da 

Sefasebisas ar warmogveqmneba problema Tu ra nawils warmoadgens 

Sefasebul koeficientis mniSvnelobaSi igi. 

(81) modelis Sefasebis win gamoviyenoT logariTmis Tviseba 

erTfuZiani logariTmebis sxvaobis Sesaxeb da gardavqmnaT igi rogorc: 

𝐼𝑡

𝐾𝑡−1
= (

𝑙𝑛
𝑦𝑡

𝑦𝑡−1

𝛼
) − (

𝑙𝑛
𝜏𝑡

𝜏𝑡−1

𝛼
) −

(1− 𝛼)

𝛼
(ln 

𝐿𝑡

𝐿𝑡−1
) + 𝛿 + 𝑏𝑤𝑎𝑟 + 𝑢𝑡           (82) 

(82) modelis Sefasebisas sasurvelia Sedegobrivi cvladic 

gavalogariTmoT, rac praqtikuli TvalsazrisiT gulisxmobs rom 

gadavalT cvladebs Soris zrdis tempebis kavSirze.  

𝑙𝑛
𝐼𝑡

𝐾𝑡−1
= (

𝑙𝑛
𝑦𝑡

𝑦𝑡−1

𝛼
) − (

𝑙𝑛
𝜏𝑡

𝜏𝑡−1

𝛼
) −

(1− 𝛼)

𝛼
(ln 

𝐿𝑡

𝐿𝑡−1
) + 𝛿 + 𝑏𝑤𝑎𝑟 + 𝑢𝑡             (83) 

vinaidan ar gvaqvs informacia teqnologiuri progresis cvladis 

Sesaxeb modeli SevamowmoT aRniSnuli cvladis gamotovebiT, aRniSnuli 

qmedeba asaxvas hpovebs determinaciis koeficientebSi. saSedego cvladis 

empiriuli mniSvnelobebis dasadgenad, kerZod ZiriTadi kapitalis 

mniSvnelobebad gamoviyenebT investiciebis aqseleratoris modelis 

mixedviT gamoTvlil kapitalis kvartaluri mniSvnelobebs. SevamowmoT 

droiTi mwkrivebi stacionalurobaze diki - fuleris testiT [35, Dickey..., 

P.427-431]. 
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cxrili 3.8.1: droiTi mwkrivebis Semowmeba stacionalurobaze diki-fuleris 

testiT 

 

Null Hypothesis: LN_I_K has a unit root  

Exogenous: None   

Lag Length: 4 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -0.396355  0.5364 

Test critical values: 1% level  -2.608490  

 5% level  -1.946996  

 10% level  -1.612934  
     
     

*MacKinnon (1996) one-sided p-values.  
 
 

Null Hypothesis: LN_I_K has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 4 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.028837  0.5726 

Test critical values: 1% level  -4.137279  

 5% level  -3.495295  

 10% level  -3.176618  
     
     

*MacKinnon (1996) one-sided p-values.  
 
 

Null Hypothesis: LN_I_K has a unit root  

Exogenous: Constant   

Lag Length: 4 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.081438  0.2528 

Test critical values: 1% level  -3.557472  

 5% level  -2.916566  

 10% level  -2.596116  
     
     *MacKinnon (1996) one-sided p-values.  

     
 
 

Null Hypothesis: D(LN_I_K) has a unit root  

Exogenous: None   

Lag Length: 3 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -3.707682  0.0004 

Test critical values: 1% level  -2.608490  

 5% level  -1.946996  

 10% level  -1.612934  
     
     

*MacKinnon (1996) one-sided p-values.  
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rogorc vxedavT 𝑙𝑛
It

Kt−1
 warmodgens pirveli rigis integrirebad 

process, vinaidan miiReba diki-fuleris testis alternatiuli hipoTeza 

erTeulovani fesvis arsebobaze [35, Dickey..., P.427-431]. 

cxrili 3.8.2: investiciebisa da ZiriTadi kapitalis fardobis logariTmuli 

mniSvnelobis Semowmeba stacionalurobaze diki-fuleris testiT 

 

Null Hypothesis: LN_GDP_F has a unit root  

Exogenous: None   

Lag Length: 3 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -1.788027  0.0703 

Test critical values: 1% level  -2.607686  

 5% level  -1.946878  

 10% level  -1.612999  
     
     

*MacKinnon (1996) one-sided p-values.  

 

diki-fuleris testiT ln
yt

yt−1
  mwkrivis stacionalurobaze Semowmebisas 

miiReba nulovani hipoTeza 10%-iani mniSvnelovnebis doniT mwkrivis 

stacionalurobis Sesaxeb [35, Dickey..., P.427-431]. 

cxrili 3.8.3: mSp-s mimdinare da lagirebuli mniSvnelobis fardobis 

logariTmuli mniSvnelobis Semowmeba stacionalurobaze diki-fuleris testiT 

 

Null Hypothesis: LN_LP_F has a unit root  

Exogenous: None   

Lag Length: 1 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -11.96170  0.0000 

Test critical values: 1% level  -2.622585  

 5% level  -1.949097  

 10% level  -1.611824  
     
     

*MacKinnon (1996) one-sided p-values.  

 

aseve stacionalur mwkrivs warmoadgens ln 
Lt

Lt−1
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rogorc zemoT aRiniSna omis faqtori warmoadgens fiqtiur cvlads 

da misi mniSvnelobebi garda 2009 wlis pirveli kvartalisa, sadac igi 1-is 

tolia, sxva kvartalebSi misi mniSvneloba 0-s utoldeba. 

Tu cveTis normis Sesaxeb gamoviyenebT meore midgomas da (83) models 

ise SevafasebT miviRebT: 

cxrili 3.8.4: cveTis normis meore midgomis SemTxvevaSi (83) modelis 

Sefasebebi umcires kvadratTa meTodis gamoyenebiT 

 

Dependent Variable: D_LN_I_K_F  

Method: Least Squares   

Date: 06/09/18   Time: 14:17   

Sample (adjusted): 2003Q3 2016Q4  

Included observations: 45 after adjustments  

Convergence achieved after 1 iteration  

D_LN_I_K_F=1/C(1)* LN_GDP_F+(1-C(1))/C(1)*LN_LP_F+C(3)+C(2)*WAR 
     
      Coefficient Std. Error t-Statistic Prob.   
     
     C(1) 0.550312 0.047829 11.50581 0.0000 

C(3) 0.001716 0.029127 0.058900 0.9533 

C(2) -0.958743 0.199292 -4.810744 0.0000 
     
     R-squared 0.810887     Mean dependent var 0.019193 

Adjusted R-squared 0.801881     S.D. dependent var 0.427858 

S.E. of regression 0.190442     Akaike info criterion -0.414601 

Sum squared resid 1.523258     Schwarz criterion -0.294156 

Log likelihood 12.32851     Hannan-Quinn criter. -0.369700 

F-statistic 90.04460     Durbin-Watson stat 2.290399 

Prob(F-statistic) 0.000000    
     
     

 

empiriuli modeli statistikurad vargiss warmoadgens da amasTan 

determinaciis da koreqtirebuli determinaciiis koeficientebis 

mniSvnelobebic sakmaod maRalia (0.81; 0.8) 

amasTan modelis narCenobiTi wevrebi normalurad aris 

ganawilebuli. 
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grafiki 3.8.1: cveTis normis meore midgomis SemTxvevaSi (83) modelis 

narCenobiTi wevrebis ganawilebis histograma 

0
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Series: Residuals
Sample 2003Q3 2016Q4
Observations 45

Mean       1.55e-14
Median   0.006922
Maximum  0.378500
Minimum -0.371907
Std. Dev.   0.186063
Skewness  -0.151588
Kurtosis   2.254673

Jarque-Bera  1.213928
Probability  0.545003

 

broiS-godfris testis mixedviT narCenobiT wevrebSi SeiniSneba 

seriuli korelacia, vinaidan miiReba erTeulovani hipoTeza 

avtokorelaciis arsebobis Sesaxeb [33, Breusch, P., 334-355; 42, Godfrey, P. 1293-

1301]. 

cxrili 3.8.5: cveTis normis meore midgomis SemTxvevaSi (83) modelis 

narCenobiT wevrebSi avtokorelaciis arsebobis Semowmeba broiS-godfris testis 

mixedviT 

 

Breusch-Godfrey Serial Correlation LM Test:  
     
     F-statistic 4.431168     Prob. F(2,40) 0.0183 

Obs*R-squared 8.161811     Prob. Chi-Square(2) 0.0169 
     
     

 

aseve aRniSnuli empiriuli modelis naklovanebad gvevlineba 

heteroskedasturoba. narCenebis heteroskedasturobaze Semowmebisas 

gleijeris testis erTeulovani hipoTeza miiReba, 95%-iani albaTobiT, rac 

gulisxmobs heteroskedasturobis arsebobas. Sesabamisad narCenobiTi 

wevrebis variacia aris aris mudmivi. 
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cxrili 3.8.6: cveTis normis meore midgomis SemTxvevaSi (83) modelis 

narCenobiT wevrebSi heteroskedasturobis arsebobis Semowmeba gleijeris testis 

mixedviT 

 

Heteroskedasticity Test: Glejser  
     
     F-statistic 3.202538     Prob. F(3,41) 0.0330 

Obs*R-squared 8.543036     Prob. Chi-Square(3) 0.0360 

Scaled explained SS 6.906564     Prob. Chi-Square(3) 0.0749 
     
     

 

empiriul modelSi yvela cvladi koeficientebis Sesaxeb miiReba 

erTeulovani hipoTeza statistikurad vargisobis Sesaxeb, garda cveTis 

normisa [2, ananiaSvili, gv. 109-129]. modelis aRniSnuli naklovanebebis 

gaTvaliswinebiT sasurvelia gamoviyenoT cveTis normis mniSvnelobis 

Sesaxeb pirveli midgoma. 

Tu (83) modelis Sefasebisas cveTis normis Sesaxeb gamoviyenebT 

pirvel midgomas, rac gulisxmobs rom misi mniSvneloba warmoadgens 0.057-s, 

maSin miviRebT: 

cxrili 3.8.7: cveTis normis pirveli midgomis SemTxvevaSi umcires 

kvadratTa meTodiT miRebuli (83) modelis Sefasebebi 

 

Dependent Variable: D_LN_I_K_F  

Method: Least Squares   

Date: 06/09/18   Time: 13:08   

Sample (adjusted): 2003Q3 2016Q4  

Included observations: 45 after adjustments  

Convergence achieved after 7 iterations  

D_LN_I_K_F=1/C(1)* LN_GDP_F+(1-C(1))/C(1)*LN_LP_F+0.057+C(2) 

        *WAR    
     
      Coefficient Std. Error t-Statistic Prob.   
     
     C(1) 0.566049 0.051367 11.01977 0.0000 

C(2) -1.028846 0.201679 -5.101393 0.0000 
     
     R-squared 0.794665     Mean dependent var 0.019193 

Adjusted R-squared 0.789890     S.D. dependent var 0.427858 

S.E. of regression 0.196120     Akaike info criterion -0.376749 

Sum squared resid 1.653919     Schwarz criterion -0.296453 

Log likelihood 10.47685     Hannan-Quinn criter. -0.346815 

Durbin-Watson stat 2.141582    
     
     

 

∆𝑙𝑛
𝐼𝑡

𝐾𝑡−1
= (

𝑙𝑛
𝑦𝑡

𝑦𝑡−1

0.566
) − 0.767 (ln 

𝐿𝑡

𝐿𝑡−1
) + 0.057 − 1.029𝑤𝑎𝑟 + 𝑢𝑡               (84) 
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(84) modelis statistikurad vargisia, misi koeficientebis Sesaxeb

miiReba erTeulovani hipoTeza statistikurad saimedoobis Sesaxeb [2, 

ananiaSvili, gv. 109-129]. models gaaCnia maRali amxsnelobiTi unari da misi 

rogorc determinacis aseve koreqtirebuli determinaciis koeficienti 

sakmaod maRalia (0.795; 0.79). 

modelis narCenobiTi wevrebi normal ganawilebas eqvemdebareba, rac 

adasturebs zemoT aRniSnuli testebis validurobas. 

grafiki 3.8.2: (84) modelis narCenobiTi wevrebis ganawilebis histograma 
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Series: Residuals
Sample 2003Q3 2016Q4
Observations 45

Mean     -0.052521
Median -0.035011
Maximum 0.331999
Minimum -0.422703
Std. Dev.  0.186462
Skewness  -0.132551
Kurtosis  2.216650

Jarque-Bera 1.282343
Probability 0.526675

modelis narCenobiTi wevrebSi avtokorelaciis Semowmebisas broiS- 

godfris testis nulovani hipoTeza miiReba 99% saimedoobiT, rac 

gulisxmobs rom narCenobiT wevrebSi ar SeiniSneba avtokorelacia [33, 

Breusch, P., 334-355; 42, Godfrey, P. 1293-1301].. 

cxrili 3.8.8: (84) modelis narCenobiTi wevrebSi avtokorelaciis arsebobis 

Semowmeba broiS-godfris testis mixedviT 

Breusch-Godfrey Serial Correlation LM Test: 

F-statistic 1.539773     Prob. F(2,41) 0.2266
Obs*R-squared 0.000000     Prob. Chi-Square(2) 1.0000

(84) modelis narCenobiT wevrebSi miiReba gleijeris testis nulovani

hipoTeza homoskedasturobis Sesaxeb 90%-iani saimedoobiT [41, Glejser..., P. 316-

323]. 
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cxrili 3.8.9: (84) modelis narCenobiTi wevrebSi heteroskedasturobis 

arsebobis Semowmeba gleijeris testis mixedviT 

 

Heteroskedasticity Test: Glejser  
     
     F-statistic 2.571338     Prob. F(3,41) 0.0672 

Obs*R-squared 7.125888     Prob. Chi-Square(3) 0.0680 

Scaled explained SS 6.274609     Prob. Chi-Square(3) 0.0990 
     
     

saqarTvelos ekonomikis magaliTze (83) modelis empiriuli 

realizaciiT dgindeba, rom modeli statistikurad vargisia [2, 

ananiaSvili, gv. 109-129].. 

pirveli rigis logariTmuli mTliani investiciebis da ZiriTadi 

kapitalis wina mniSvnelobis Tanafardobis sxvaobasTan zrdad 

damokidebulebaSia logariTmul mSp-s mimdinare da wina mniSvnelobis 

Tanafrdoba, xolo klebad damokidebulebaSia logariTmuli dasaqmebulTa 

mimdinare periodis Tanafardoba mis wina periodis mniSvnelobasTan. 

amasTan aseve klebad damokidebulebaSia omis faqtori saSedego cvladTan, 

rac logikuri Sedegia. ZiriTadi kapitalis cveTis normis mniSvneloba, 

romelic gamoTvlilia investiciebis aqseleratoris modelis meSveobiT 

warmoadgens karg Sefasebas, vinaidan damatebiTi Tavisufali wevris 

CarTviT modelSi Tu modelidan aRniSnuli mniSvnelobis amoRebiT da 

xelaxali SefasebiT miiReba statistikurad aramniSvnelovani Sedegebi.  

investiciebis empiriuli modelis determinaciis da koreqtirebul 

determinaciis koeficientebi migviTiTebs, rom models aklia 

statistikurad mniSvnelovani sxva faqtoruli cvladi, rac logikur 

Sedegs warmoadgens. modelis empiriuli realizaciis win aRiniSna, rom 

saqarTvelos magaliTze ar gagvaCnda informacia teqnologiuri progresis 

cvladis Sesaxeb da moxda modelis empiriuli Semowmeba aRniSnuli 

cvladis gareSe. SeiZleba iTqvas, rom swored aRniSnulma cvladma hpova 

asaxva determinaciis da koreqtirebuli determinaciis koeficientebSi. 

aRniSnuli Sedegebi miuTiTebs Teoriuli modelis (82) 

koreqtulobaze, rac gulisxmobs, rom qveynis ekonomika yovel periodSi 

miiswrafis mis bunebriv donemde. bunebrivi done drois yovel taqtSi 
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ganicdis cvlilebas teqnologiuri progresis meSveobiT, rac gulisxmobs, 

rom qveynis ekonomikis SesaZleblobis zeda sazRvari ganicdis cvlilebas.  

mniSvnelovania aRiniSnos, rom miRebuli Sedegebi efuZneba ramdenime 

mniSvnelovan daSvebas, kerZod: 

1. qveynis ekonomikis masStabis mudmiv ukugebas;  

2. kapitalisa da Sromis klebadi ukugebis Sesaxeb; 

3. drois yovel periodSi ekonomika miiswrafis mis bunebriv donemde;  

4. drois yovel taqtSi teqnologiuri cvlilebebis gamo icvleba mSp-s 

bunebrivi done da igi ganisazRvreba, rogorc wina droiTi taqtis 

bunebrivi donis moculobis namravliT mimdinare periodisa da wina 

periodis teqnologiuri progresis cvladebis fardobaze. 

 

 

3.9. ekonomikis bunebrivi donidan gadaxris damaxasiaTebeli 

investiciebis aditiuri modeli da misi empiriuli realizacia 

saqarTvelos magaliTze 

rogorc aRiniSna, ekonomikur TeoriaSi warmoebis ZiriTad 

faqtorebad ganixileba ZiriTadi kapitali, dasaqmebulTa raodenoba da 

teqnologiuri progresi. Tu gaviTvaliswinebT im faqts, rom teqnologiuri 

progresi gavlenas axdens warmoebaze da zemoqmedebs rogorc ZiriTadi 

kapitalis, aseve dasaqmebulTa raodenobis struqturaze da davuSvebT, rom 

warmoebis gantolebas gaaCnia aditiuri saxe, maSin mSp gamoisaxeba 

Semdegnairad: 

𝑌𝑡 = 𝛼𝑇𝑡𝐾𝑡 + 𝑏𝑇𝑡𝐿𝑡 ,                                  (85) 

sadac Yt - mSp-s moculobaa t periodSi, Tt - teqnologiuri progresis 

maCvenebeli cvladi t periodSi, Kt - ZiriTadi kapitalis moculoba t 

periodSi, Lt - dasaqmebulTa raodenoba t periodSi, xolo α da b 

warmoadgenen koeficientebs. 

ekonomikis bunebrivi gamoSvebis moculobis gantoleba t periodSi (85) 

gantolebis gaTvaliswinebiT, SeiZleba Caiweros rogorc: 
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𝜏𝑡𝑌
∗ = 𝛼𝑇𝑡𝐾

∗ + 𝑏𝑇𝑡𝐿
∗                                  (86) 

sadac Y∗ - mSp-s bunebrivi moculobaa, Tt - teqnologiuri progresis 

maCvenebeli cvladi t periodSi, K∗ - ZiriTadi kapitalis bunebrivi 

moculoba, L∗ - dasaqmebulTa bunebrivi raodenoba, τt - fardobiTi 

teqnologiuri progresis cvladi, xolo α da b warmoadgenen 

koeficientebs. 

(86) modeli efuZneba Semdeg daSvebebs: 1) drois yovel periodSi 

ekonomika miiswrafis mis bunebriv donemde; 2) drois yovel taqtSi 

teqnologiuri cvlilebebis gamo icvleba mSp-s bunebrivi done da igi 

ganisazRvreba rogorc wina droiTi taqtis bunebrivi donis moculobis 

namravliT mimdinare periodis da wina periodis teqnologiuri progresis 

cvladebis fardobaze.  

ukanaskneli daSveba SeiZleba interpretirebul iqnas Semdegi saxiT: 

drois sawyis periodSi arsebuli mSp-s bunebrivi done yovel periodSi 

ganicdis cvlilebas da koreqtirdeba yoveli periodis teqnologiuri 

cvladiT Tt. aRniSnulis gaTvaliswinebiT, bunebrivi mSp-s mimdinare 

mniSvneloba t periodSi  SeiZleba warmovadginoT mSp-s sawyisi bunebrivi 

doniT (Y∗):  

𝑌𝑡
∗ =

𝑇𝑡

𝑇𝑡−1
∗ 𝑌𝑡−1

∗  

𝑌𝑡−1
∗ =

𝑇𝑡−1

𝑇𝑡−2
∗ 𝑌𝑡−2

∗  

........................................................................................ 

........................................................................................ 

rekurentuli CasmiT da im faqtis gaTvaliswinebiT, rom drois 

pirveli taqtis mSp-s bunebrivi done warmoadgenda Y∗-s, vRebulobT: 

𝑌𝑡
∗ =

𝑇𝑡

𝑇1
∗ 𝑌∗.                                  (87) 

Tu SemoviRebT teqnologiuri cvlilebis fardobiT koeficientebs  

𝜏𝑡 =
𝑇𝑡

𝑇1
                                     (88) 
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𝜏𝑡−1 =
𝑇𝑡−1

𝑇1
 

........................................................................................ 

........................................................................................ 

aRniSnuli koeficienti asaxavs teqnologiuri progresiT gamowveul 

mSp-s bunebrivi donis cvlilebas sawyis periodTan mimarTebaSi. 

drois sxvadasxva taqtSi mSp-s bunebrivi donidan ekonomikis gadaxris 

gantolebebs eqnebaT Semdegi saxe: 

𝜏𝑡𝑌
∗ − 𝑌𝑡 = 𝛼𝑇𝑡(𝐾

∗ − 𝐾𝑡) +  𝑏𝑇𝑡(𝐿
∗ − 𝐿𝑡)                       (89) 

𝜏𝑡−1𝑌
∗ − 𝑌𝑡−1 = 𝛼𝑇𝑡−1(𝐾

∗ − 𝐾𝑡−1) +  𝑏𝑇𝑡−1(𝐿
∗ − 𝐿𝑡−1)                  (90) 

𝜏𝑡−2𝑌
∗ − 𝑌𝑡−2 = 𝛼𝑇𝑡−2(𝐾

∗ − 𝐾𝑡−2) +  𝑏𝑇𝑡−2(𝐿
∗ − 𝐿𝑡−2) 

............................................................................................................................. ...       

................................................................................................................................     

Tu mimdinare (89) da wina periodis gantolebebidan (90) gamovsaxavT 

dasaqmebis bunebriv dones 𝐿∗ da gavutolebT erTmaneTs, miviRebT: 

𝜏𝑡𝑌
∗ − 𝑌𝑡 − 𝛼𝑇𝑡(𝐾

∗ − 𝐾𝑡) + 𝑏𝑇𝑡𝐿𝑡

𝑏𝑇𝑡

=
𝜏𝑡−1𝑌

∗ − 𝑌𝑡−1 − 𝛼𝑇𝑡−1(𝐾
∗ − 𝐾𝑡−1) +  𝑏𝑇𝑡−1𝐿𝑡−1

𝑏𝑇𝑡−1

 

𝑇𝑡−1𝜏𝑡𝑌
∗ − 𝑇𝑡−1𝑌𝑡 − 𝑇𝑡−1𝛼𝑇𝑡(𝐾

∗ − 𝐾𝑡) + 𝑇𝑡−1𝑏𝑇𝑡𝐿𝑡 = 𝑇𝑡𝜏𝑡−1𝑌
∗ − 𝑇𝑡𝑌𝑡−1 − 𝑇𝑡𝛼𝑇𝑡−1(𝐾

∗ − 𝐾𝑡−1) + 𝑇𝑡  𝑏𝑇𝑡−1𝐿𝑡−1 

𝑇𝑡−1𝜏𝑡𝑌
∗ − 𝑇𝑡−1𝑌𝑡 − 𝑇𝑡−1𝛼𝑇𝑡𝐾

∗ + 𝑇𝑡−1𝛼𝑇𝑡𝐾𝑡 + 𝑇𝑡−1𝑏𝑇𝑡𝐿𝑡

= 𝑇𝑡𝜏𝑡−1𝑌
∗ − 𝑇𝑡𝑌𝑡−1 − 𝑇𝑡𝛼𝑇𝑡−1𝐾

∗ + 𝑇𝑡𝛼𝑇𝑡−1𝐾𝑡−1 + 𝑇𝑡  𝑏𝑇𝑡−1𝐿𝑡−1 

𝑇𝑡−1𝛼𝑇𝑡(𝐾𝑡 − 𝐾𝑡−1) = 𝑇𝑡𝜏𝑡−1𝑌
∗ − 𝑇𝑡−1𝜏𝑡𝑌

∗+𝑇𝑡−1𝑌𝑡 − 𝑇𝑡𝑌𝑡−1 + 𝑇𝑡 𝑏𝑇𝑡−1𝐿𝑡−1 − 𝑇𝑡−1𝑏𝑇𝑡𝐿𝑡    

(91)      

Tu (91) gamosaxulebaSi gaviTvaliswinebT, rom 𝜏𝑡 =
𝑇𝑡

𝑇𝑡−1
∗ 𝜏𝑡−1 da 

cvladebs davajgufebT, maSin gamosaxuleba miiRebs Semdeg saxes: 

𝑇𝑡−1𝛼𝑇𝑡(𝐾𝑡 − 𝐾𝑡−1) = 𝑌∗𝜏𝑡(𝑇𝑡−1 − 𝑇𝑡−1)+(𝑇𝑡−1𝑌𝑡 − 𝑇𝑡𝑌𝑡−1) − 𝑇𝑡 𝑏𝑇𝑡−1(𝐿𝑡 − 𝐿𝑡−1)              

𝑇𝑡−1𝛼𝑇𝑡(𝐾𝑡 − 𝐾𝑡−1) = (𝑇𝑡−1𝑌𝑡 − 𝑇𝑡𝑌𝑡−1) − 𝑇𝑡 𝑏𝑇𝑡−1(𝐿𝑡 − 𝐿𝑡−1)           (92) 

(92) gamosaxulebSi CavsvaT wminda investiciebis mniSvneloba 𝐼𝑁 = 𝑘𝑡 −

𝑘𝑡−1 da tolobis orive mxare gavyoT 𝑇𝑡−1𝛼𝑇𝑡-ze, miviRebT: 
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𝐼𝑁 =
𝑌𝑡

𝛼𝑇𝑡
−

𝑌𝑡−1

𝛼𝑇𝑡−1
−

𝑏(𝐿𝑡−𝐿𝑡−1)

𝛼
                        (93) 

Tu gaviTvaliswinebT mTliani investiciebis mniSvnelobas 𝐼𝑡 = 𝐼𝑁 + 𝛿𝑡𝑘𝑡−1 

maSin 

𝐼𝑡 =
𝑌𝑡

𝛼𝑇𝑡
−

𝑌𝑡−1

𝛼𝑇𝑡−1
−

𝑏(𝐿𝑡−𝐿𝑡−1)

𝛼
+ 𝛿𝑡𝑘𝑡−1                     (94) 

saqarTvelos magaliTze (94) modelis Sefasebisas gamoyenebuli iqneba 

investiciebis aqseleratoris modelis Sedegebi. kerZod, kapitalis cveTis 

norma droSi mudmivi iqneba da toli iqneba 0.057-is. amasTan, saqarTveloSi 

empiriuli monacemebi sxvadasxva ekonomikur cvladebze xelmwisawvdomia 

drois sakmaod mokle intervalisTvis, 2003 wlidan. aRniSnuli daSvebis 

Semotanis Semdeg (94) modeli SeiZleba Caiweros rogorc: 

        𝐼𝑡 =
𝑌𝑡

𝛼
−

𝑌𝑡−1

𝛼
−

𝑏(𝐿𝑡−𝐿𝑡−1)

𝛼
+𝛿𝑡𝑘𝑡−1 + 𝑢𝑡                         (95) 

Tu (95) modelSi pirveli rigis sxvaobebs aRvniSnavT da 

gaviTvaliswinebT cveTis normis droSi mudmivobis daSvebas, miviRebT: 

𝐼𝑡 =
∆𝑌𝑡

𝛼
−

𝑏∆𝐿𝑡

𝛼
+ 𝛿𝑘𝑡−1 + 𝑢𝑡                               (96) 

investiciebis aqseleratoris modelis msgavsad, saqarTvelos 

ekonomikis magaliTze realizebul (96) modelSi CarTuli iqneba 2008 wlis 

agvistos omis amsaxveli fiqtiuri cvladi.  

rogorc zemoT aRiniSna, ZiriTadi kapitalis lagirebuli 

mniSvnelobebidan trendisa da mudmivi wevris gamoricxviT mwkrivi 

stacionaruldeba [37, Dolado... P. 249-273]. 

cxrili 3.9.1: detrendirebuli ZiriTadi kapitalis lagirebuli 

mniSvnelobis Semowmeba diki-fuleris testiT 

 

Null Hypothesis: K_1_DET has a unit root  

Exogenous: None   

Lag Length: 4 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.958236  0.0038 

Test critical values: 1% level  -2.608490  

 5% level  -1.946996  

 10% level  -1.612934  
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*MacKinnon (1996) one-sided p-values.  

 

saqarTveloSi dasaqmebulTa raodenoba gamoTvlilia saqarTvelos 

statistikis erovnuli samsaxuris Sinameurneobebis integrirebuli 

gamokvlevis bazidan. monacemebi Sewonilia kvartalurad da dasaqmebulTa 

raodenoba gamoTvlilia personaluri wonebiT. 

dasaqmebulTa raodenoba da mTliani realuri mSp-s pirveli rigis 

sxvaobebi aseve stacionarul mwkrivebs miekuTnebian. 

cxrili 3.9.2: dasaqmebulTa raodenobis da mTliani realuri mSp-s pirveli 

rigis sxvaobebis mniSvnelobis Semowmeba diki-fuleris testiT 

 

Null Hypothesis: D_GDP has a unit root  

Exogenous: None   

Lag Length: 2 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.283188  0.0229 

Test critical values: 1% level  -2.606911  

 5% level  -1.946764  

 10% level  -1.613062  
     
     

 
 

Null Hypothesis: DLP has a unit root  

Exogenous: None   

Lag Length: 1 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -12.15337  0.0000 

Test critical values: 1% level  -2.622585  

 5% level  -1.949097  

 10% level  -1.611824  
     
     

*MacKinnon (1996) one-sided p-values.  

 

mTliani investiciebis mimdinare mniSvneloba I(1) pirveli rigis 

integrirebad mwkrivs miekuTneba. cru regresiis Tavidan asarideblad 

mTliani investiciebis mimdinare mniSvnelobidan gadavideT pirveli rigis 

sxvaobebze. 
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cxrili 3.9.3: mTliani realuri investiciebis pirveli rigis sxvaobis 

mniSvnelobis Semowmeba diki-fuleris testiT 

Null Hypothesis: D_INVE has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -10.83473  0.0000 

Test critical values: 1% level  -2.605442  

 5% level  -1.946549  

 10% level  -1.613181  
     
     

*MacKinnon (1996) one-sided p-values.  

 

umcires kvadratTa meTodiT (96) modelis SefasebiT, sadac CarTulia 

omis faqtori da ZiriTadi kapitalis cveTis norma 0.057-is tolia, 

vRebulobT: 

cxrili 3.9.4: umcires kvadratTa meTodiT (96) modelis Sefaseba 

 

Dependent Variable: D_INVE   

Method: Least Squares   

Date: 05/20/18   Time: 14:54   

Sample (adjusted): 2003Q3 2016Q4  

Included observations: 45 after adjustments  

D_INVE=0.057*K_1_SA_DET+C(1)*D_GDP+C(2)*WAR+C(3)*DLP 
     
      Coefficient Std. Error t-Statistic Prob.   
     
     C(1) 0.879660 0.167749 5.243913 0.0000 

C(2) -756.3060 129.9169 -5.821458 0.0000 

C(3) -0.003040 0.001617 -1.879681 0.0671 
     
     R-squared 0.620124     Mean dependent var 27.86620 

Adjusted R-squared 0.602034     S.D. dependent var 205.0233 

S.E. of regression 129.3380     Akaike info criterion 12.62708 

Sum squared resid 702589.6     Schwarz criterion 12.74752 

Log likelihood -281.1092     Hannan-Quinn criter. 12.67198 

Durbin-Watson stat 2.108244    
     
     

 

∆𝐼𝑡 = 0.88∆𝑌𝑡 − 0.003∆𝐿𝑡 + 0.057𝑘𝑡−1 − 756.306𝑤𝑎𝑟 + 𝑢𝑡                              (97) 

martivi gardaqmnebiT vRebulobT: 𝛼 =1.137 da b=0.003. 

 

(97) modelis narCenobiTi wevrebis ganawileba eqvemdebareba normalurs. 
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grafiki 3.9.1: (97) modelis narCenobiTi wevrebis ganawilebis histograma 

0

1

2

3

4

5

6

7

-250 -200 -150 -100 -50 0 50 100 150 200 250

Series: Residuals
Sample 2003Q3 2016Q4
Observations 45

Mean      0.695243
Median -1.14e-13
Maximum  245.0852
Minimum -237.1517
Std. Dev.   126.3624
Skewness   0.173869
Kurtosis   1.988386

Jarque-Bera  2.145536
Probability  0.342060

regresiaSi narCenobiT wevrebSi avtokorelaciis arsebobis  

Sesamowmeblad ar gamodgeba darbin-uotsonis Cveulebrivi testi, radgan 

irRveva am testis daSveba: modelSi ar aris CarTuli Tavisufali wevri [1, 

ananiaSvili, 10-13]. narCenobiT wevrSi avtokorelaciis arsebobis 

Sesamowmeblad SesaZlebelia gamoviyenoT broiS-godfris lagranJis 

mamravlTa (LM) testi. aRniSnul testis nulovan hipoTezas warmoadgens 

avtokorelaciis ar arseboba narCenobiT wevrSi, xolo alternatiuli 

hipoTeza avtokorelaciis arsebobaa [33, Breusch, P., 334-355; 42, Godfrey, P. 1293-

1301].. broiS-godfris testis mixedviT 1% mniSvnelovnebis doniT miiReba 

nulovani hipoTeza, rac gulisxmobs narCenobiT wevrebSi avtokorelaciis 

ar arsebobas. 

cxrili 3.9.5: (96) modelis narCenobiT wevrebSi avtokorelaciis arsebobis 

Semowmeba broiS-godfris testis meSveobiT 

Breusch-Godfrey Serial Correlation LM Test: 

F-statistic 0.119162     Prob. F(2,40) 0.8880 

Obs*R-squared 0.265141     Prob. Chi-Square(2) 0.8758 

narCenebis heteroskedasturobaze Semowmebisas gleijeris testis nulovani 

hipoTeza miiReba, 99%-iani albaTobiT, rac gulisxmobs homoskedasturobis 



arsebobas. Sesabamisad, narCenobiTi wevrebis variacia mudmivia [41, 

Glejser...,316-323]. 

cxrili 3.9.6: (96) modelis narCenobiT wevrebSi heteroskedasturobis 

arsebobis Semowmeba gleijeris testis meSveobiT 

Heteroskedasticity Test: Glejser 

F-statistic 1.247549     Prob. F(4,40) 0.3065 

Obs*R-squared 4.991285     Prob. Chi-Square(4) 0.2882 

Scaled explained SS 3.691756     Prob. Chi-Square(4) 0.4493 

rogorc vxedavT (97) modelis yvela koeficienti statistikurad

mniSvnelovans warmoadgens, radgan yvela koeficientisTvis miiReba H1 

hipoTeza statistikuri mniSvnelovnebis Sesaxeb. amasTan, determinaciisa da 

koreqtirebuli determinaciis koeficientebsac sakmaod maRali 

mniSvnelobebi aqvT (0.62; 0.60), rac modelSi determinirebuli wevrebiT 

Sedegobrivi cvladis maRal amxsnelobiT unarze miuTiTebs. amasTan, 

F > 𝐹cr, rac modelis vargiasianobaze miuTiTebs [2, ananiaSvili, gv. 109-129]. 

(97) modelisgan miRebuli Sefasebebi warmoadgens saimedos, radgan 

narCenobiT wevrebSi ar SeiniSneba avtokorelacia, rac imaze miuTiTebs, 

rom modelSi ar gvaqvs gamorCenili statistikurad mniSvnelovani amxsneli 

cvladebi. narCenobiTi wevrebi xasiaTdebian mudmivi variaciiT, 

koeficientebi da modeli statistikurad mniSvnelovans warmoadgens.  

(97) modelis mixedviT mTliani investiciebis pirveli rigis sxvaobebi 

dadebiT damokidebulebaSia mSp-s pirveli rigis sxvaobebTan. gamoSvebis 

zrda adidebs mimdinare periodis investiciebis moculobas, rac metad 

logikuri Sedegia. Teoriuli modelis da empiriuli modelis Sedegebi 

identuria. dasaqmebulTa raodenobis zrda amcirebs investiciebis 

mimdinare mniSvnelobas. am SemTxvevaSic, ise rogorc investiciebis 

aqseleratoris modelSi, gvxdeba msgavsi Sedegi, vinaidan modelSi 

CarTulia pirveli rigis sxvaobebi da amasTan, faqtoruli cvladebi, mSp 

da dasaqmebulTa raodenoba urTierTkavSirSia. 

omis faqtors gaaCnia uaryofiTi mniSvneloba, rac niSnavs, rom omi 

uaryofiT damokidebulebaSia mTliani investiciebis moculobasTan. 

156 
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aRniSnuli Sedegi warmoadgens logikurs, vinaidan drois moklevadian 

(omis) periodSi saxelmwifoSi mcirdeba mTliani investiciebis moculoba. 

zemoT naxseneb bunebrivi donidan ekonomikis gadaxris 

damaxasiaTebel investiciebis or models Soris Zireuli gansxvaveba 

mdgomareobs maT funqciur specifikaciaSi. kerZod, pirveli maTganis 

bazisad gvevlineba kob-duglasis multiplikatiuri modeli, xolo meore 

modelis safuZvels aRniSnuli modelis aditiuri saxe warmoadgens. 

aRniSnuli ori saxesxvaobidan optimaluri modelis arCevisas SeiZleba  

vixelmZRvanelod, rogorc qveynis ekonomikis specifikaciiT, aseve 

ekonomikur TeoriaSi metad aRiarebuli da aprobirebuli modeliT. kerZod, 

pirveli gulisxmobs Sefasdes mSp-ze moqmed faqtorTa 

urTierTdamokidebuleba, kerZod: aqvs Tu ara mSp moculobaze 

individualuri gavlena sawarmoo faqtoris cvlilebas, xolo ukanasknelis 

mixedviT msoflioSi da ekonomikur TeoriaSi metad aRiarebuli modelad 

gvevlineba multiplikatiuri, rac gulisxmobs rom mSp-ze faqtorTa 

raodenobis cvlileba ganisazRvreba sawarmoo faqtorebis raodenobis 

cvlilebis namravliT. 

 

 

 

 

3.10. saqarTvelos mTliani investiciebis prognozireba 

sxvadasxva meTodis gamoyenebiT 

 

ekonomikur TeoriaSi prognozirebis mravali martivi Tu rTuli 

meTodi arsebobs. vinaidan prognozireba asocirdeba statistikur 

cdomilebasTan saprognozo mniSvnelobis Sesaxeb, statistikurad vargisi 

mniSvnelobis dasadgenad sasurvelia gakeTdes prognozi gansxvavebuli 

meTodebiT da Semdgom moxdes maTi SedarebiTi analizi. 

eqstrapolacia: rogorc zemoT aRiniSna, prognozirebis 

eqstrapolaciis meTodi moicavs martiv meTodebs, regresias, mcocav 
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saSualosa da eqsponencialur mosworebas. saqarTvelos mTliani 

investiciebis raodenobis saprognozo mniSvnelobis gamosaTvlelad 

SesaZlebelia gamoviyenoT TiToeuli maTgani. 

saqarTvelos mTliani investiciebis prognozireba martivi meTodebiT: 

saSualos meTodi: aRniSnuli meTodis gamoyenebiT mTliani 

investiciebis momdevno mniSvneloba unda ganvsazRvroT, rogorc wina 

mniSvnelobebis saSuali ariTmetikuli. 

cxrili 3.10.1: saqarTvelos realuri investiciebis mniSvnelobebi 

kvartalebis mixedviT 

წელი კვარტალი 
რეალური 

ინვესტიცია 
წელი კვარტალი 

რეალური 

ინვესტიცია 

2003 I 918.4233976 2010 III 1364.623686 

2003 II 1022.566092 2010 IV 1551.480873 

2003 III 1101.747333 2011 I 874.0044852 

2003 IV 1293.928088 2011 II 1213.415068 

2004 I 1048.291616 2011 III 1873.495277 

2004 II 1068.73336 2011 IV 1874.084054 

2004 III 1158.62077 2012 I 1184.027366 

2004 IV 1403.020131 2012 II 1805.564635 

2005 I 983.1996235 2012 III 2028.515502 

2005 II 1291.718448 2012 IV 1841.466845 

2005 III 1522.384864 2013 I 1004.444918 

2005 IV 1590.616061 2013 II 1523.482315 

2006 I 1162.816682 2013 III 1681.33095 

2006 II 1186.555414 2013 IV 1866.759985 
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2006 III 1453.428898 2014 I 1292.263267 

2006 IV 1621.397381 2014 II 1944.280047 

2007 I 1295.042377 2014 III 2025.593343 

2007 II 1245.940852 2014 IV 2376.863806 

2007 III 2220.538078 2015 I 1612.963722 

2007 IV 1596.468879 2015 II 1993.474517 

2008 I 1081.453626 2015 III 2198.746887 

2008 II 1379.609052 2015 IV 2646.786642 

2008 III 1221.569996 2016 I 1686.940545 

2008 IV 1578.175875 2016 II 2254.166926 

2009 I 349.1211286 2016 III 2264.173128 

2009 II 433.0892742 2016 IV 2938.494063 

2009 III 782.9158887 2017 I 1591.277715 

2009 IV 980.9870843 2017 II 2148.509956 

2010 I 580.7507393 2017 III 2245.607131 

2010 II 980.8295898 2017 IV 3107.348897 

saqarTvelos mTliani investiciebis saprognozo mniSvnelobis 

gamosaTvlelad kvlevaSi gamoyenebulia mTliani realuri investiciebis 

2003-2017 wlebis kvartaluri mniSvnelobebi. investiciebis realuri 

mniSvnelobebis gasaangariSeblad gamoyenebulia mSp deflatori. aRniSnuli 

meTodis gamoyenebiT saqarTvelos mTliani investiciebis 2018 wlis pirveli 

kvartalis saprognozo mniSvneloba iqneba:  

𝑌𝑇+1|𝑇 =
1

𝑇
∑ 𝑌𝑖

𝑇
𝑖=1 =

1

60
∑ 𝑌𝑖

60
𝑖=1 = 1519.36 (mln lari) 
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saSualo ariTmetikulis meTodis gamoyeneba efuZneba daSvebas, rom 

saprognozo cvladis droiTi mwkrivi ar xasiaTdeba trendiT, sezonurobiT 

an  ciklurobiT.  am meTodiT statistikurad vargisi monacemebis misaRebad 

sasurvelia damatebiTi daSvebebis Semotana, rogoricaa: mudmivi variaciis, 

mwkrivis stacionarulobis arsebobis Sesaxeb da a. S. saqarTvelos 

magaliTze mTliani investiciebis saprognozod am meTodis gamoyeneba 

asocirdeba maRal statistikur cdomilebasTan, vinaidan mTliani 

investiciebis droiTi mwkrivi ar aris stacionaruli. 

miamituri meTodi: am meTodiT saprognozo mniSvneloba ganisazRvreba 

bolo dakvirvebis wertilis mniSvnelobis mixedviT. Tu istoriul 

monacemebs aRvniSnavT rogorc: Y1,Y2 ………… , YT, maSin saprognozo 

mniSvneloba YT iqneba. miamituri meTodiT prognozirebisas saqarTvelos 

mTliani realuri investiciebis 2018 wlis pirveli kvartalis saprognozo 

mniSvneloba toli iqneba 3107.35 mln laris. 

grafiki 3.10.1 saqarTvelos realuri investiciebis moculobebi kvartalebis 

mixedviT 

miamituri meTodiT gaangariSebuli saprognozo mniSvneloba 

xasiaTdeba rigi uaryofiTi TvisebebiT, kerZod: igi ar iTvaliswinebs 

sezonurobis, trendis da ciklurobis komponentebs. aRsaniSnavia, rom 

ukanasknelis gavlena SedarebiT umniSvneloa. 
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sezonur-miamituri meTodi: aRniSnuli meTodiT gamoTvlili 

saprognozo mniSvneloba tolia wina sezonis bolo mniSvnelobis. YT+H−km 

sadac m−sezonis niSans aRniSnavs, xolo k = [
H−1

m
] + 1. Sesabamisad 2018 wlis

pirveli kvartalis saqarTvelos realuri mTliani investiciebis 

raodenoba tolia 2017 wlis pirvelis kvartalis mniSvnelobisa, rac 1591.28 

mln lars Seadgens. 

grafiki 3.10.2 saqarTvelos realuri investiciebis moculobebi I 

kvartalebSi 

saqarTvelos realuri mTliani investiciebis I kvartalebis 

monacemebi xasiaTdebian trendiT, rac SeiZleba gaxdes mcire cdomilebis 

mizezi saprognozo da mimdinare mniSvnelobis. naklovanebis miuxedavad, 

sezonur-miamituri meTodi statistikurad SedarebiT ukeTes Sedegebs 

mogvcems, vidre miamituri da saSualos meTodi. 

SeniSvna: investiciebis grafikebze SeimCneva mkveTri vardna, rac 2008 

wlis agvistos omiT aris gamowveuli. Sesabamisad, mas ar gaaCnia mudmivi 

xasiaTi, rac unda iyos gaTvaliswinebuli kvlevis TiToeul etapze. 

dreifis meTodi: am meTodis gamoyeneba efuZneba daSvebas, rom 

cvlilebebi xangrZliv periodSi iTvleba istoriul monacemebSi 
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gamovlenil saSualo cvlilebad. Sesabamisad saprognozo mniSvneloba n+h 

periodisTvis gaiangariSeba Semdegnairad: 

YT +
h

T − 1
∑(Yt − Yt−1) = Yn + h(

Yt − Y1

T − 1
)

n

t=2

 

faqtiurad es eqvivalenturia imisa, rom dakvirvebis pirvel da bolo 

monacemze gavavloT wrfe da movaxdinoT misi eqstrapolireba momavalSi. 

investiciebis saprognozo mniSvneloba 2018 wlis pirveli 

kvartalisaTvis warmoadgens: 

YT +
h

T−1
∑ (Yt − Yt−1) = Yn + h(

Yt−Y1

T−1
)n

t=2 = 3107.35 + 1 (
3107.35−918.42

60−1
) = 3144.45 (mln l). 

aRniSnuli meTodiT gamoTvlili saprognozo mniSvnelobis 

statistikur vargisianobaze daskvnebi SesaZlebelia gakeTdes droiTi 

mwkrivis xasiaTidan gamomdinare. Tu gaviTvaliswinebT mTliani 

investiciebis mniSvnelobebs I kvartalebSi da maT saSualo mniSvnelobas 

(1111 mln lars), SeiZleba damajereblad iTqvas, rom 2018 wlis pirveli 

kvartalis faqtiuri mniSvneloba mniSvnelovnad dabali iqneba, vidre 3144.45 

(mln lari)-ia. 

regresia: 2018 wlis I kvartalis saqarTvelos realuri mTliani 

investiciebis prognozirebisas gamoyenebulia erT-faqtoriani wrfivi 

regresiuli modeli, sadac faqtorul cvlads dro warmoadgens. aRniSnul 

models gaaCnia Semdegi saxe: 

yt=b0 + b1t + ut .                                  (98) 

saprognozo modelSi (98) unda CavrToT 2008 wlis agvistos omis 

faqtori. rogorc zemoT aRiniSna, cvladi warmoadgens fiuqtiurs da misi 

mniSvneloba yvela kvartalSi, garda 2009 wlis pirveli kvartalisa, 0-is 

tolia, xolo 2009 wlis pirvel kvartalSi 1-is tolia. Sesafasebel 

models gaaCnia Semdegi saxe: 

yt=b0 + b1t + b2 ∗ wart + ut                            (99) 

(99) modelis SefasebiT vRebulobT: 
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cxrili 3.10.2: umcires kvadratTa meTodiT Sefasebuli (99) modelis 

Sedegebi 

Dependent Variable: INVESTMENT_REAL 

Method: Least Squares 

Date: 05/10/18   Time: 15:26 

Sample: 2003Q1 2017Q4 

Included observations: 60 

Variable Coefficient Std. Error t-Statistic Prob.  

T 20.72225 3.106944 6.669656 0.0000 

C 912.1246 109.4255 8.335577 0.0000 

WAR -1081.060 420.2996 -2.572117 0.0127 

R-squared 0.479968     Mean dependent var 1526.135 

Adjusted R-squared 0.461721     S.D. dependent var 567.5893 

S.E. of regression 416.4260     Akaike info criterion 14.95000 

Sum squared resid 9884405.     Schwarz criterion 15.05472 

Log likelihood -445.5000     Hannan-Quinn criter. 14.99096 

F-statistic 26.30431     Durbin-Watson stat 1.394353 

Prob(F-statistic) 0.000000 

𝑦𝑡 = 912.1246 + 20.72225 ∗ 𝑡 − 1081.060 ∗ wart + ut   (100)

rogorc vxedavT, determinaciisa da koreqtirebuli determinaciis 

koeficientebi Seadgens 0.48 da 0.46, rac imaze miuTiTebs, rom Sedegobriv 

cvladis ukeT asaxsnelad modelSi sxva faqtorebic unda iyos CarTuli. 

modelSi CarTuli cvladebis koeficientebis Sesaxeb miiReba H1 hipoTeza, 

rac maT statistikurad mniSvnelovnebaze miuTiTebs [2, ananiaSvili, gv. 109-

129]. modelis narCenobiTi wevrebis ganawileba eqvemdebareba normalurs.  
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grafiki 3.10.3: (100) modelis narCenobiTi wevrebis ganawilebis histograma 
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darbin-uotsonis testis gaTvaliswinebiT, narCenobiT wevrebSi 

avtokorelaciis arsebobis Sesaxeb verafers vityviT, vinaidan modeli ar 

Seicavs Tavisufal wevrs, rac testis gamoyenebis erT-erT daSvebas 

warmoadgens [1, ananiaSvili, 10-13]. Tumca broiS-godfris testis mixedviT, 

narCenobiT wevrebSi ar arsebobs avtokorelaciis problema 1%-iani 

mniSvnelovnebis doniT [33, Breusch, P., 334-355; 42, Godfrey, P. 1293-1301]. aseve 

vaitis testis mixedviT narCenobiT wevrebSi ar SeiniSneba 

heteroskedasturoba 5%-iani mniSvnelovnebis doniT. aRniSnuli Sedegebis 

gaTvaliswinebiT, Sedegobrivi cvladis amxsnelia faqtoruli cvladebi 

F>Fcrკკ, rac modelis vargiasianobaze miuTiTebs [2, ananiaSvili, gv. 109-129].

2018 wlis pirveli kvartalis saqarTvelos mTliani investiciebis 

mniSvnelobis gansasazRvrad Sefasebul modelSi (100), drois faqtoris 

mniSvnelobaSi CavsvaT Semdegi drois taqtis rigiTi nomeri, anu 61 da omis 

cladis mniSvnelobaSi - 0. ukanaskneli efuZneba daSvebas, rom omi ar iqneba 

qveyanaSi Semdeg kvartalSi. sabolood ki gveqneba: 

𝑦61 = 912.1246 + 20.72225 ∗ 61 − 1081.060 ∗ 0 = 2176.18185 (mln lari)     

(101)
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prognozirebis regresiis meTodiT, 2018 wlis pirveli kvartalis 

mTliani realuri investiciebis saprognozo mniSvneloba 2176.18185 mln 

lars Seadgens. droiTi mwkrivis ganviTarebis tendenciidan gamomdinare 

mosalodnelia, rom faqtiuri mniSvneloba SedarebiT dabali iqneba, Tumca 

gadaxra saprognozo da faqtiur mniSvnelobebs Soris didi ar unda iyos. 

mcocavi saSualos meTodi: saqarTvelos mTliani investiciebis 

momavali mniSvnelobebis analizisTvis gamoviyenoT mcocavi saSualos 

meTodi, sadac „fanjara“ iqneba 3-is toli. 

3 rigis mcocavi saSualos gamoyenebiT gveqneba: 

cxrili 3.10.3: 3 rigis mcuravi saSualos mniSvnelobebi kvartalebis 

mixedviT 

weli kvartali 
MA(3) 

mniSvneloba 
weli kvartali 

MA(3) 
mniSvneloba 

2003 I 2010 III 1298.978 

2003 II 1014.246 2010 IV 1263.37 

2003 III 1139.414 2011 I 1212.967 

2003 IV 1147.989 2011 II 1320.305 

2004 I 1136.984 2011 III 1653.665 

2004 II 1091.882 2011 IV 1643.869 

2004 III 1210.125 2012 I 1621.225 

2004 IV 1181.614 2012 II 1672.703 

2005 I 1225.979 2012 III 1891.849 

2005 II 1265.768 2012 IV 1624.809 

2005 III 1468.24 2013 I 1456.465 

2005 IV 1425.273 2013 II 1403.086 

2006 I 1313.329 2013 III 1690.524 

2006 II 1267.6 2013 IV 1613.451 

2006 III 1420.461 2014 I 1701.101 

2006 IV 1456.623 2014 II 1754.046 

2007 I 1387.46 2014 III 2115.579 

2007 II 1587.174 2014 IV 1989.511 
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2007 III 1687.649 2015 I 1965.93 

2007 IV 1632.82 2015 II 1902.788 

2008 I 1352.511 2015 III 2246.706 

2008 II 1227.544 2015 IV 2101.798 

2008 III 1393.118 2016 I 2102.196 

2008 IV 1049.622 2016 II 1981.443 

2009 I 786.7954 2016 III 2454.232 

2009 II 521.7088 2016 IV 2255.114 

2009 III 732.3307 2017 I 2226.094 

2009 IV 781.5512 2017 II 1995.132 

2010 I 847.5225 2017 III 2500.489 

2010 II 975.4013 2017 IV 

Tu SevxedavT ganviTarebis tendencias, mosalodnelia investiciebis 

zrda momdevno periodebSi. 

grafiki 3.10.4: 3 rigis mcuravi saSualos mniSvnelobebi kvartalebis mixedviT 

eqsponencialuri mosworeba: saprognozod martivi eqsponencialuri 

mosworebis gamoyenebisas momavali mniSvneloba ganisazRvreba, rogorc 
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mimdinare da wina dakvirvebebis wrfiv kombinaciad da mas Semdegi saxe 

gaaCnia: 

𝑌𝑇+1|𝑇 = 𝛼𝑌𝑇 + 𝛼(1 − 𝛼)𝑌𝑇−1 +  𝛼(1 − 𝛼)2𝑌𝑇−2 + ⋯

sadac 0 ≤ α ≤ 1 mosworebis parametria. Tu mosworebis parametri 

axlosaa 0-Tan, maSin didi mniSvneloba eniWeba dakvirvebebs, romlebic 

Sors arian droSi, xolo rodesac is axlosaa 1-Tan, maSin - bolo 

dakvirvebebs. aRsaniSnavia is faqti, rom prognozirebis am meTodis wonebi 

qmnian geometriul progresias, romelTa jami 1-is tolia. 

eqsponencialuri meTodis gamoyenebisaTvis aucilebelia Sefasdes 

mosworebis α parametri, rac mkvlevaris Sexedulebazea damokidebuli. 

Sefasebisas SeiZleba gamoyenebul iqnas rogorc subieqturi mosazreba, 

aseve monacemTa badeze Ziebis meTodi. 

martivi eqsponencialuri mosworebiT, rodesac α = 0.3, gveqneba: 

𝑦2018 I  = 0,3 ∗ 𝑦2017 IV + 0,3 ∗ 0,7𝑦2017 III + 0,3 ∗ 0,49𝑦2017 II + ⋯ = 2446.86 

Sewonili eqsponencialuri mosworebiT prognozis gamoyeneba efuZneba 

daSvebas pirveli saprognozo mniSvnelobis Sesaxeb. vinaidan prognozireba 

xdeba bolo etapze, damatebiTi daSvebis Semotana metad gaauaresebs 

mimdinare saprognozo mniSvnelobas. 

wamyvani indikatorebis meTodi: winmswrebi indikatorebis gamoyeneba 

saprognozo mniSvnelobis dasadgenad moiTxovs mkvlevaris mier 

indikatorTa Soris kavSir-urTierTobebis winaswar gamovlenas da 

etalonuri indikatorebis sistebis Camoyalibebas. am meTodis gamoyeneba 

moiTxovs winaswar didi raodenobis kvlevebis Catarebas da arsebobs didi 

albaToba imisa, rom mkvlevaris subieqturi azri daamaxinjebs kvlevis 

Sedegebs. 

droiTi mwkrivebis meTodi: saqarTvelos magaliTze ARIMA(2,1,2) 

modeli warmoadgens optimalurs, vinaidan orives akaikisa da Svarcis 

kriteriumis minimaluri mniSvnelobebi gaaCnia. modelSi 2-ze meti lagis 

CarTvisas modelis maCveneblebi uaresdeba. kerZod, modelis yvela 
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koeficienti statistikurad aramniSvnelovani xdeba, amasTan akaikisa da 

Svarcis kriteriumis mniSvnelobebi klebulobs. 

grafiki 3.10.5: ARIMA(2,1,2) modeliT miRebuli mTliani investiciebi 

saprognozo mniSvnelobebi
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aRniSnuli meTodiT saprognozo mniSvneloba 2018 wlis 1 kvartalSi 

gamodis TiTqmis identuri, rac 2017 wlis 1 kvartalSi da tolia 

miaxloebiT 1595 mln laris. 

investiciebis aqseleratoris modeliT mTliani investiciebis 

prognozireba: mTliani investiciebis aqseleratoris modeliT (51) mTliani 

investiciebis samomavlo mniSvnelobebis prognozireba ukavSirdeba 

damatebiTi daSvebebis Semotanas, rac prognozis xarisxs Seamcirebs, 

kerZod: (51) modeliT investiciebis prognozirebisTvis unda ganisazRvros 

mSp-s momavali mniSvneloba, rac calke prognozis gakeTebas gulisxmobs. 

Tu davuSvebT, rom gansazRvruli gvaqvs omis faqtoris momavali 

mniSvneloba (davuSvebT, rom omi Semdeg droiT taqtSi ar iqneba), aseve 

gansazRvrulad CavTvliT mSp-s da investiciebis lagirebul mniSvnelobas, 

romelic momavali periodis gantolebaSi mimdinare mniSvnelobebis toli 

iqneba, damatebiT gviwevs individualurad SevafasoT mSp-s momavali 

mniSvneloba, rom gamovTvaloT mTliani investiciebis prognozuli 

mniSvneloba. aRniSnuli gulisxmobs erTi cvladis saprognozo 
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mniSvnelobis gamoyenebas meore cvladis prognozirebisTvis, rac 

prognozirebis statistikur vargisianobas mniSvnelovnad Seamcirebs. 

investiciebis fuladi nakadebis modeliT mTliani investiciebis 

prognozireba:  investiciebis samomavlo mniSvnelobis gamoTvla 

investiciebis fuladi nakadebis empiriuli modelis gamoyenebiT 

dakavSirebulia analogiuri problemebTan, rac aRiniSna investiciebis 

aqseleratoris modelis saprognozod gamoyenebis SesaZleblobis 

Sesafaseblad.  kerZod, erTi cvladis saprognozo mniSvnelobis gamoyeneba 

meore cvladis prognozirebisTvis, rac prognozirebis statistikur 

vargisianobas mniSvnelovnad Seamcirebs. 

bunebrivi donidan qveynis ekonomikis gadaxris damaxasiaTebel 

investiciebis modeliT mTliani investiciebis samomavlo mniSvnelobis 

prognozireba: wina modelebis msgavsad bunebrivi donidan qveynis 

ekonomikis gadaxris damaxasiaTebel, rogorc aditiuri aseve 

multiplikatiuri modelis gamoyenebac saprognozod awydeba imave 

problemebs. 

 

  



170 

 

daskvnebi da rekomendaciebi 

naSromSi ganxilulia investiciebis cnobili xuTi Teoriuli da 

praqtikuli modeli, romelTa obieqturoba Semowmebulia saqarTvelos 

magaliTze da dadgenilia saqarTvelos ekonomikaSi investiciebis 

maxasiaTeblebi da specifikuri faqtorebis mniSvneloba. naSromSi 

warmodgenilia aSS-s ekonomikis magaliTze Catarebuli r. kopkes kvlevis 

Sedegebi da Sedarebulia saqarTvelos ekonomikis magaliTze Catarebul 

kvlevis SedegebTan. saqarTvelos ekonomikis empiriuli kvlevisas 

gamovlenilia problemebi da SemoTavazebulia maTi gadaWris 

alternatiuli meTodebi. aseve, naSromSi warmodgenilia ekonomikis 

bunebrivi donidan gadaxris damaxasiaTebeli investiciebis 

multiplikatiuri da aditiuri modelebi, romelTa baziss kob-duglasis 

sawarmoo funqcia warmoadgens. naSromis bolo nawilSi warmodgenilia 

prognozirebis meTodebi da aRniSnuli meTodebiT Catarebulia empiriuli 

kvlevebi saqarTvelos mTliani investiciebis samomavlo mniSvnelobis 

dasadgenad. 

investiciebis aqseleratoris modelisgan miRebuli Sefasebebi 

saqarTvelos ekonomikis magaliTze warmoadgens saimedos, radgan 

narCenobiT wevrebSi ar SeiniSneba avtokorelacia, rac imaze miuTiTebs, 

rom modelSi ar gvaqvs gamorCenili statistikurad mniSvnelovani amxsneli 

cvladebi da models gaaCnia swori funqciuri specifikacia. narCenobiTi 

wevrebi xasiaTdeba mudmivi variaciiT, koeficientebi da modeli 

statistikurad mniSvnelovans warmoadgens. garda amisa, cvladebs Soris 

arsebobs mWidro korelaciuri damokidebuleba. 

investiciebis aqseleratoris modelis mixedviT investiciebis 

mimdinare moculoba dadebiT damokidebulebaSia investiciebis wina 

periodis mniSvnelobasTan. wina periodis investiciebis zrda astimulirebs 

momavali periodis investiciebs, misi naturaluri logariTmis 

mniSvnelobis 1%-iani zrda mimdinare periodis investiciebis naturaluri 

logariTmis mniSvnelobas 0.76%-iT zrdis. amasTan, mimdinare periodis 

gamoSvebis zrda adidebs mimdinare periodis investiciebis moculobas, rac 

metad logikuri Sedegia. mimdinare periodis gamoSvebis naturaluri 
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logariTmis mniSvnelobis 1%-iani zrda investiciebis naturaluri 

logariTmis mniSvnelobas 3.46 %-iT adidebs. mimdinare periodis 

investiciebis moculoba uaryofiT damokidebulebaSia wina wlis 

gamoSvebis moculobasTan. wina periodis gamoSvebis naturaluri 

logariTmis mniSvnelobis 1%-iani zrda mimdinare periodis investiciebis 

naturaluri logariTmis mniSvnelobas 3.26%-iT amcirebs. am uaryofiT 

damokidebulebaSi asaxulia investiciebis ganxorcielebis droSi 

Seyovnebis procesi. wina periodis dagegmili investiciebi, romlebic 

momaval periodSi xorcieldeba, amcirebs mimdinare periodis investiciebs, 

vinaidan kompaniebi Tavs arideben erTdroulad investiciebis xarjis 

zrdas. omis faqtors gaaCnia uaryofiTi mniSvneloba, rac imas niSnavs, rom 

omi uaryofiT damokidebulebaSia mTliani investiciebis moculobasTan. 

aRniSnuli Sedegi warmoadgens logikurs, vinaidan omis periodSi qveyanaSi 

mcirdeba mTliani investiciebis moculoba.  

investiciebis aqseleratoris modelis empiriuli Sedegebis 

ganxilvisas unda gaviTvaliswinoT Semdegi: 1) rogorc cnobilia, 

multiplikatoris efeqtis gaTvaliswinebT mSp-s koeficients unda hqondes 

1-ze naklebi mniSvneloba. Tumca aRsaniSnavia, rom modelSi CarTulia mSp-s 

laguri mniSvneloba, romelic, ra Tqma unda, kavSirSia mimdinare 

mniSvnelobasTan. empiriuli modelis mSp-s cvladebis koeficientebis 

analizisas unda gvaxsovdes, rom  ekonomikis analizis cnobili daSveba 

“sxva Tanabar pirobebSi” am SemTxvevaSi ar gamodgeba. empiriuli modelidan 

mSp-s laguri cvladis gamoricxviT koeficienti moTavsdeba 0 - 1 

intervalSi da ar irRveva multiplikatoris efeqti; 2) saqarTveloSo 2008 

wlis agvistos oms hqonda moklevadiani ekonomikuri gavlena da ara 

grZelvadiani, vinaidan msoflio organizaciebisa da partniori qveynebis 

grantebma moaxdines grZelvadiani gavlenis anulireba. 

investiciebis TiTqmis yvela cnobili modeli faqtorul cvladad 

Seicavs ZiriTad kapitals. saqarTveloSi ZiriTadi kapitalis moculobis 

Sesaxeb empiriuli informacia ar gagvaCnia, Tumca cnobilia ZiriTadi 

kapitalis moxmarebis moculoba, rac warmoadgens cveTis normisa da 

kapitalis moculobis namravls. Sesabamisad, problema formulirdeba 
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Semdegi saxiT: cnobilia cveTis normisa da kapitalis moculobis 

namravlis mniSvneloba, Tumca ar viciT ZiriTadi kapitalis da cveTis 

normis mniSvneloba. naSromSi ganxilulia ZiriTadi kapitalis Sefasebis 

alternatiuli meTodebi: 

1. ZiriTadi kapitalis aRwera; 

2. msgavsi qveynis monacemTa koreqtireba saqarTvelos ekonomikaze; 

3. ZiriTadi kapitalis Sefaseba Teoriuli modelebis mixedviT; 

ZiriTadi kapitalis aRwera: ZiriTadi kapitalis aRwera gulisxmobs 

Sesabamisi dargis specialistebis mier saqarTvelos TiToeul regionSi 

kapitalis aRweras da sabazro Rirebulis Sefasebas. aseTi saxis kvlevis 

Catareba SesaZlebelia ganaxorcielos rogorc saxelmwifom, aseve kerZo 

seqtorma. dRevandeli mdgomareobiT, dasmulia am kvlevis Catarebis 

sakiTxi, Tumca ar arsebobs misi ganxorcielebis praqtikuli gegma Tu 

dawyebis vada. 

msgavsi qveynis monacemTa koreqtireba saqarTvelos ekonomikaze: 

aRniSnuli meTodis mixedviT SesaZlebelia saqarTvelos ZiriTadi 

kapitalis gamoTvla msgavsi ekonomikis mqone qveynis empiriuli 

monacemebiT. kerZod, Tu msgavs qveyanas gaaCnia empiriuli monacemebi, 

SesaZloa maTi koreqtireba saqarTvelos ekonomikaze. am meTodis 

gamoyenebisaTvis aucilebelia ganisazRvros qveynebis msgavsebis 

kriteriumebi (ekonomikuri wyoba, warmoebis wili ekonomikaSi, bunebrivi 

resursebis arseboba an ararseboba, geo-politikuri mdebareoba Tu sxva), 

aseve gamosakvlevia koreqtirebis cvladebi Tu kriteriumebi. aRniSnuli 

modelis gamoyeneba rig problemebs da bevr daSvebebTan aris 

dakavSirebuli, rac statistikuri informaciis saimedoobas amcirebs.  

ZiriTadi kapitalis Sefasebis Teoriuli modelebi: es meTodi 

eyrdnoba Teoriuli ekonomikuri modelebis mixedviT makroekonomikuri 

agregatebis egzogenur-endogenuri damokidebulebis dadgenas da empiriuli 

realizaciiT ZiriTadi kapitalis gansazRvras.  

Teoriuli modelebiT saqarTvelos ZiriTadi kapitalis gansazRvra 

SesaZlebelia 2 gziT. pirveli maTgani eyrdnoba investiciebis 
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aqseleratoris modelis l. koikis modifikacias, xolo meore - jergenson-

stefensonis investiciebis usasrulod klebadi geometriuli progresiis 

mocemulobas. 

jergenson-stefensonis investiciebis modeli saqarTvelos magaliTze 

xasiaTdeba rigi uaryofiTi TvisebebiT, kerZod: modelis narCenobiT 

wevrebSi SeiniSneba rogorc avtokorelaciis, aseve heteroskedasturobis 

problema; dabalia aseve modelis amxsnelobiTi unari. aRniSnuli 

Sedegebis gaTvaliswinebiT, saqarTvelos magaliTze misi gamoyeneba ar aris 

rekomendebuli. 

rogorc aRiniSna, investiciebis aqseleratoris modelis l. koikis 

modifikacia saqarTvelos magaliTze warmoadgens statistikurad saimedos. 

aRniSnuli modelis empiriuli realizaciiT dgindeba, rom ZiriTadi 

kapitalis cveTis norma warmoadgens 5.7%-s, Tu sruldeba Semdegi 

daSvebebi: 1) sasurveli kapitalisa da gamoSvebis Tanafardoba mudmivia 

drois sxvadasxva periodSi; 2) cveTis norma ar aris gansxvavebuli drois 

sxvadasxva taqtSi; 3) mudmiv sidides warmoadgens mimdinare kapitalis 

sasurvel kapitalTan morgebis siCqare. ZiriTadi kapitalis 5.7%-iani 

cveTis normis pirobebSi dgindeba, rom saqarTvelos ZiriTadi kapitalis 

bolo periodis moculoba aRemateba 12 miliard lars, rac miaxloebiT 5 

miliardi aSS dolaria. 

investiciebis avtoregresiuli modelis empiriuli gamoyenebis win 

unda ganisazRvros misi formalizebuli saxe. imisaTvis, rom davadginoT 

investiciebis avtoregresiuli modelis saxe, kriteriumebad gamoyenebul 

unda iqnas akaikisa da Svarcis koeficientebi, kerZod, optimaluri modeli 

iqneba is, romelsac eqneba akaikis da Svarcis koeficientebis minimaluri 

mniSvneloba. alternativis dadgomis winaSe upiratesoba eniWeba Svarcis 

kriteriums, radgan mis Tvisebas warmoadgens dakvirvebis usasrulod 

gadidebisas SeirCes WeSmariti modeli. 

ARIMA(2,1,2)  modeli warmoadgens optimalurs, vinaidan orives 

akaikisa da Svarcis kriteriumis minimaluri mniSvnelobebi gaaCnia. 

modelSi 2-ze meti lagis CarTvisas misi maCveneblebi uaresdeba, kerZod, 
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modelis yvela koeficienti statistikurad aramniSvnelovani xdeba, 

amasTan, akaikisa da Svarcis kriteriumi iRebs uaryofiT mniSvnelobebs. 

investiciebis avtoregresiuli modelis mixedviT investiciebis 

mimdinare moculoba dadebiT damokidebulebaSia investiciebis wina 

periodis mniSvnelobasTan. wina periodis investiciebis zrda astimulirebs 

momavali periodis investiciebs, xolo uaryofiT damokidebulebaSia t-2 

periodis investiciebTan. aRniSnuli damokidebulebis mizezs warmoadgens 

rogorc modelis cvladebs Soris korelaciuri kavSiri, aseve ekonomikuri 

subieqtebis qceva - Tavi Seikavon investiciebis ganxorcielebisgan iqamde, 

sanam ukve gaweuli investiciebi srulad ar ganxorcieldeba. omis faqtors 

gaaCnia uaryofiTi mniSvneloba, rac imas niSnavs, rom omi uaryofiT 

damokidebulebaSia mTliani investiciebis moculobasTan. aRniSnuli Sedegi 

warmoadgens logikurs, vinaidan drois moklevadian periodSi 

saxelmwifoSi mcirdeba mTliani investiciebis moculoba omis periodSi. 

saqarTvelos ekonomikis magaliTze realizebul investiciebis 

avtoregresiul modelSi lagis zrda amcirebs modelis statistikur 

vargisianobas. am faqtis mizezi SeiZleba veZeboT rogorc saqarTvelos 

ekonomikis specifikaSi, aseve empiriul modelSi lagebis zrdis dros 

cvladebs Soris korelaciuri damokidebulebebis ricxvis zrdaSi. 

investiciebis avtoregresiuli modelis gamoyeneba saqarTvelos ekonomikis 

magaliTze rekomendebulia. misi empiriuli formidan gamomdinare, igi 

warmoadgens metad martiv models, rac mis upiratesobad SeiZleba 

CaiTvalos, vinaidan modeli ar aris gadatvirTuli mravali ekonomikuri 

daSvebiT. 

saqarTvelos ekonomikis magaliTze investiciebis fuladi nakadebis 

modelis empiriuli realizaciiT dgindeba, rom modeli statistikurad 

vargisia. mTliani investiciebis moculobasTan zrdad damokidebulebaSia 

kompaniebis brunvis mimdinare da lagirebuli mniSvnelobebi. mimdinare 

periodis brunvis moculoba metad zrdis investiciebis raodenobas, vidre 

misi lagirebuli mniSvneloba, rac logikuri Sedegia. mimdinare periodSi 

kompaniis brunvis moculobis zrdisas miiReba gadawyvetileba Sida 

fuladi saxsrebiT investiciebis ganxorcielebisa. aRsaniSnavia, rom wina 
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periodSi kompaniis brunvis moculobis kavSiri mimdinare periodis 

investiciebis moculobasTan gamowveulia investiciebis ganxorcielebis 

droSi dayovnebis procesTan.  vinaidan investiciebis ganxorcieleba xdeba 

periodulad da ara erTdroulad, Sesabamisad igi gadadis Semdeg droiT 

taqtSi. swored aRniSnul process asaxavs modelSi faqtoruli cvladis 

lagirebuli mniSvneloba. 

investiciebis Teoriuli modelisagan gansxvavebiT, saqarTvelos 

ekonomikis magaliTze agebuli fuladi nakadebis modeli ar Seicavs 

Tavisufal wevrs da faqtorul cvladad ZiriTadi kapitalis moculobas. 

investiciebis empiriuli modelis determinaciisa da koreqtirebuli 

determinaciis koeficientebi miuTiTebs imaze, rom models aklia 

statistikurad mniSvnelovani sxva faqtoruli cvladi an cvladebi. 

sasurvelia am mimarTulebiT kvlevis gagrZeleba da pasuxis gacema 

kiTxvaze: aRniSnuli cvladebi warmoadgenen kompaniis Sida fulad 

saxsrebs, Tu kompaniis gareT moZiebul dafinansebis wyaroebs. 

saqarTvelos ekonomikis magaliTze investiciebis neoklasikuri 

modelis empiriuli realizaciiT dgindeba, rom modeli statistikurad 

vargisia, Tumca modelSi arsebuli mravali faqtoruli cvladis 

koeficientebis mimarT miiReba H0 hipoTeza aramniSvnelovnebis Sesaxeb. 

investiciebis Teoriuli modelisagan gansxvavebiT, saqarTvelos 

ekonomikis magaliTze agebuli modeli ar Seicavs Tavisufal wevrs da 

modelSi Semotanilia daSveba (
P

c
)t−j drois yvela taqtSi mudmivobis 

Sesaxeb, rac Teoriuli modelis Zireul SinaarsTan winaaRmdegobaSi modis. 

amasTan, investiciebis empiriuli modelis determinaciisa da 

koreqtirebuli determinaciis koeficientebi miuTiTebs, rom models aklia 

statistikurad mniSvnelovani sxva faqtoruli cvladi an cvladebi.  

investiciebis tobinis modelis empiriuli realizacia saqarTvelos 

ekonomikis magaliTze awydeba Semdegi saxis problemebs: 1) ar arsebobs 

aranairi informacia tobinis q koeficientis Sesaxeb; 2) ar arsebobs 

empiriuli monacemebi ZiriTadi kapitalis Sesaxeb. ukanaskneli problemis 

daZleva ganxorcielda investiciebis aqseleratoris modelis Sedegebis 
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gamoyenebiT, ris safuZvelzec gamoTvlilia ZiriTadi kapitalis 

mniSvnelobebi. Tumca, tobinis koeficientis mniSvnelobebis ar arseboba 

ganapirobebs im faqts, rom saqarTvelos magaliTze statistikurad vargisi 

modelis ageba ver moxerxda.  

tobinis koeficientebis gamoTvlis an msgavsi ekonomikuri Sinaarsis 

mqone faqtoriT Canacvleba SeuZlebelia, radgan aseve ar arsebobs 

ekonomikuri indikatorebi, romliTac aRniSnul problemas daZlevs 

mkvlevari. amasTan, meore mosazreba da mkvlevaris mcdeloba, mocemul 

modelSi teqnikuri Sefasebis problema gadaWriliyo daSvebiT, rom 

tobinis koeficienti droSi mudmiv sidides warmoadgens da warmoqmnas 

axali saxis koeficientebi cj = bj(q − 1)t−j, ewinaaRmdegeba tobinis Teorias, 

vinaidan aRniSnuli daSveba gulisxmobs tobinis koeficientebis mudmivobas 

drois yvela taqtSi. tobinis TeoriiT ki investiciebis Sesaxeb 

gadawyvetileba miiReba koeficientis mniSvnelobis mixedviT. zemoT 

aRniSnuli empiriuli modelis mniSvnelovan Sedegs warmoadgens 

faqtoruli cvladebis koeficientebis statistikuri aramniSvnelovneba, 

romelic Tavis TavSi gulisxmobs, rom sawyisi daSveba tobinis 

koeficientis droSi mudmivobis Sesaxeb arasworia. aRniSnulis 

gaTvaliswinebiT, investiciebis tobinis Teoriuli modeli SesaZlebelia 

ergebodes saqarTvelos ekonomikas, Tumca am faqtis dadastureba an 

uaryofa jer-jerobiT ver moxerxdeba empiriuli informaciis simwiridan 

gamomdinare. 

saqarTvelos ekonomikis magaliTze ekonomikis bunebrivi donidan 

gadaxris damaxasiaTebeli investiciebis multiplikatiuri modelis 

empiriuli realizaciiT dgindeba, rom modeli statistikurad vargisia. 

pirvelis rigis logariTmuli mTliani investiciebisa da ZiriTadi 

kapitalis wina mniSvnelobis Tanafardobis sxvaobasTan zrdad 

damokidebulebaSia logariTmuli mSp-s mimdinare da wina mniSvnelobis 

Tanafrdoba, xolo klebad damokidebulebaSia logariTmul dasaqmebulTa 

mimdinare periodis Tanafardoba mis wina periodis mniSvnelobasTan. 

amasTan, aseve klebad damokidebulebaSia omis faqtori saSedego cvladTan, 

rac logikuri Sedegia. ZiriTadi kapitalis cveTis normis mniSvneloba, 
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romelic gamoTvlilia investiciebis aqseleratoris modelis meSveobiT, 

warmoadgens karg Sefasebas, vinaidan damatebiTi Tavisufali wevris 

CarTviT modelSi Tu modelidan aRniSnuli mniSvnelobis amoRebiT da 

xelaxali SefasebiT miiReba statistikurad aramniSvnelovani Sedegebi.  

investiciebis empiriuli modelis determinaciisa da koreqtirebuli 

determinaciis koeficientebi miuTiTebs, rom models aklia statistikurad 

mniSvnelovani sxva faqtoruli cvladi, rac logikur Sedegs warmoadgens. 

modelis empiriuli realizaciis win aRiniSna, rom saqarTvelos magaliTze 

ar gagvaCnda informacia teqnologiuri progresis cvladis Sesaxeb da 

moxda modelis empiriuli Semowmeba aRniSnuli cvladis gareSe. SeiZleba 

iTqvas, rom swored aRniSnulma cvladma hpova asaxva determinaciisa da 

koreqtirebuli determinaciis koeficientebSi. 

aRniSnuli Sedegebi miuTiTebs Teoriuli modelis koreqtulobas, 

rac gulisxmobs, rom qveynis ekonomika yovel periodSi miiswafis mis 

bunebriv donemde. bunebrivi done drois yovel taqtSi ganicdis cvlilebas 

teqnologiuri progresis meSveobiT, rac gulisxmobs, rom qveynis 

ekonomikis SesaZleblobis zeda sazRvari ganicdis cvlilebas.  

ekonomikis bunebrivi donidan gadaxris damaxasiaTebeli investiciebis 

aditiuri modelisagan miRebuli Sefasebebi warmoadgens saimedos, radgan 

narCenobiT wevrebSi ar SeiniSneba avtokorelacia, rac imaze miuTiTebs, 

rom modelSi ar gvaqvs gamorCenili statistikurad mniSvnelovani amxsneli 

cvladebi da models gaaCnia swori funqciuri specifikacia. narCenobiTi 

wevrebi xasiaTdebian mudmivi variaciiT, koeficientebi da modeli 

statistikurad mniSvnelovans warmoadgens.  

aRniSnuli modelis mixedviT mTliani investiciebis pirveli rigis 

sxvaobebi dadebiT damokidebulebaSia mSp-s pirveli rigis sxvaobebTan. 

gamoSvebis zrda adidebs mimdinare periodis investiciebis moculobas, rac 

metad logikuri Sedegia. Teoriuli modelisa da empiriuli modelis 

Sedegebi identuria. dasaqmebulTa raodenobis zrda amcirebs investiciebis 

mimdinare mniSvnelobas. am SemTxvevaSic, rogorc investiciebis 

aqseleratoris modelSi, gvxdeba msgavsi Sedegi, vinaidan modelSi 
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CarTulia pirveli rigis sxvaobebi da amasTan, faqtoruli cvladebi mSp da 

dasaqmebulTa raodenoba, urTierTkavSirSia. 

omis faqtors gaaCnia uaryofiTi mniSvneloba, rac imas niSnavs, rom 

omi uaryofiT damokidebulebaSia mTliani investiciebis moculobasTan. 

aRniSnuli Sedegi warmoadgens logikurs, vinaidan drois moklevadian 

(omis) periodSi saxelmwifoSi mcirdeba mTliani investiciebis moculoba. 

zemoT naxseneb investiciebis or models Soris Zireuli gansxvaveba 

mdgomareobs maT funqciur specifikaciaSi. kerZod, pirveli maTganis 

bazisad gvevlineba kob-duglasis multiplikatiuri modeli, xolo meore 

modelis safuZvels aRniSnuli modelis aditiuri saxe warmoadgens. 

aRniSnuli ori saxesxvaobidan optimaluri modelis arCevisas SeiZleba 

vixelmZRvanelod rogorc qveynis ekonomikis specifikaciiT, aseve 

ekonomikur TeoriaSi metad aRiarebuli da aprobirebuli modeliT. kerZod, 

pirveli gulisxmobs Sefasdes mSp-ze moqmedi faqtorebis 

urTierTdamokidebuleba, mSp moculobaze individualuri gavlena aqvs 

sawarmoo faqtoris cvlilebas Tu ara, xolo ukanasknelis mixedviT 

ekonomikur TeoriaSi metad aRiarebul modelad gvevlineba 

multiplikatiuri, rac gulisxmobs imas, rom mSp-ze faqtorTa raodenobis 

cvlileba ganisazRvreba sawarmoo faqtorebis raodenobis cvlilebis 

namravliT. 

saqarTvelos mTliani investiciebis prognozirebisaTvis 

gamoyenebulia sxvadasxva meTodi da maTi meSveobiT Sefasebulia samomavlo 

mniSvnelobebi. 

prognozirebis saSualos meTodis gamoyenebiT mTliani investiciebis 

momdevno mniSvneloba ganisazRvreba, rogorc wina mniSvnelobebis saSuali 

ariTmetikuli. saqarTvelos mTliani investiciebis saprognozo 

mniSvnelobis gamosaTvlelad kvlevaSi gamoyenebulia mTliani realuri 

investiciebis 2003-2017 wlebis kvartaluri mniSvnelobebi. investiciebis 

realuri mniSvnelobebis gamosaangariSeblad gamoyenebulia mSp 

deflatori. aRniSnuli meTodis gamoyenebiT saqarTvelos mTliani 

investiciebis 2018 wlis pirveli kvartalis saprognozo mniSvnelobaa 

1519.36 mln lari. 
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prognozirebis saSualo ariTmetikulis meTodis gamoyeneba efuZneba 

daSvebas, rom saprognozo cvladis droiTi mwkrivi ar xasiaTdeba trendiT, 

sezonurobiT an  ciklurobiT.  am meTodiT statistikurad vargisi 

monacemebis misaRebad sasurvelia damatebiTi daSvebebis Semotana, 

rogoricaa: mudmivi variaciis, mwkrivis stacionarulobis arsebobis 

Sesaxeb da a. S. saqarTvelos magaliTze mTliani investiciebis 

saprognozod am meTodis gamoyeneba asocirdeba maRal statistikur 

cdomilebasTan, vinaidan mTliani investiciebis droiTi mwkrivi ar aris 

stacionaruli. 

miamituri meTodis saprognozo mniSvneloba ganisazRvreba 

dakvirvebis bolo wertilis mniSvnelobis mixedviT. miamituri meTodiT 

prognozirebisas saqarTvelos mTliani realuri investiciebis 2018 wlis 

pirveli kvartalis saprognozo mniSvneloba toli iqneba 3107.35 mln laris. 

miamituri meTodiT gaangariSebuli saprognozo mniSvneloba 

xasiaTdeba rigi uaryofiTi TvisebebiT, kerZod: igi ar iTvaliswinebs 

sezonurobis, trendis da ciklurobis komponentebs. aRsaniSnavia, rom 

ukanasknelis gavlena SedarebiT umniSvneloa. 

sezonur-miamituri meTodiT gamoTvlili saprognozo mniSvneloba 

tolia wina sezonis bolo mniSvnelobisa. Sesabamisad, 2018 wlis pirveli 

kvartalis saqarTvelos realuri mTliani investiciebis raodenoba tolia 

2017 wlis pirveli kvartalis mniSvnelobisa, rac 1591.28 mln lars Seadgens.  

saqarTvelos realuri mTliani investiciebis I kvartalebis 

monacemebi xasiaTdeba trendiT. aRniSnuli SeiZleba gaxdes mcire 

cdomilebis mizezi saprognozo da mimdinare mniSvnelobisa. naklovanebis 

miuxedavad, sezonur-miamituri meTodi statistikurad SedarebiT ukeTes 

Sedegebs mogvcems, vidre miamituri da saSualos meTodi. 

dreifis meTodis gamoyeneba efuZneba daSvebas, rom cvlilebebi 

xangrZliv periodSi iTvleba istoriul monacemebSi gamovlenil saSualo 

cvlilebad. faqtiurad es eqvivalenturia imisa, rom dakvirvebis pirvel da 

bolo monacemze gavavloT wrfe da movaxdinoT misi eqstrapolireba 
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momavalSi. investiciebis saprognozo mniSvneloba 2018 wlis pirveli 

kvartalisaTvis Seadgens 3144.45 mln lars. 

aRniSnuli meTodiT gamoTvlili saprognozo mniSvnelobis 

statistikur vargisianobaze daskvnebi SesaZlebelia gakeTdes droiTi 

mwkrivis xasiaTidan gamomdinare. Tu gaviTvaliswinebT mTliani 

investiciebis mniSvnelobebs I kvartalebSi da maT saSualo mniSvnelobas 

(1111 mln lars), SeiZleba damajereblad iTqvas, rom 2018 wlis pirveli 

kvartalis faqtiuri mniSvneloba mniSvnelovnad dabali iqneba, vidre 3144.45 

(mln lari)-ia. 

saqarTvelos 2018 wlis I kvartalis realuri mTliani investiciebis 

prognozirebisaTvis gamoyenebulia erT-faqtoriani wrfivi regresiuli 

modeli, sadac faqtorul cvlads dro warmoadgens. saprognozo modelSi 

CarTulia 2008 wlis agvistos omis faqtori. rogorc naSromSia aRniSnuli, 

cvladi warmoadgens fiqtiurs da misi mniSvneloba yvela kvartalSi, garda 

2009 wlis pirveli kvartalisa, 0-is tolia, xolo 2009 wlis pirvel 

kvartalSi 1-is tolia. 

prognozirebis regresiis meTodiT, 2018 wlis pirveli kvartalis 

mTliani realuri investiciebis saprognozo mniSvneloba 2176.18185 mln 

lars Seadgens. droiTi mwkrivis ganviTarebis tendenciidan gamomdinare 

mosalodnelia, rom faqtiuri mniSvneloba SedarebiT dabali iqneba, Tumca 

gadaxra saprognozo da faqtiur mniSvnelobebs Soris didi ar unda iyos. 

martivi eqsponencialuri mosworebisas saprognozo mniSvneloba 

ganisazRvreba rogorc mimdinare da wina dakvirvebebis wrfiv kombinaciad. 

martivi eqsponencialuri mosworebiT, rodesac α = 0.3, investiciebis 

saprognozo mniSvneloba tolia 2446.86 mln laris. 

Sewonili eqsponencialuri mosworebiT prognozis gamoyeneba efuZneba 

daSvebas pirveli saprognozo mniSvnelobis Sesaxeb. vinaidan prognozireba 

xdeba bolo etapze, damatebiTi daSvebis Semotana metad gaauaresebs 

mimdinare saprognozo mniSvnelobas. 

winmswrebi indikatorebis gamoyeneba saprognozo mniSvnelobis 

dasadgenad moiTxovs mkvlevaris mier indikatorTa Soris kavSir-
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urTierTobebis winaswar gamovlenas da etalonuri indikatorebis sistemis 

Camoyalibebas. am meTodis gamoyeneba moiTxovs winaswar didi raodenobis 

kvlevebis Catarebas da arsebobs didi albaToba imisa, rom mkvlevaris 

subieqturi azri daamaxinjebs kvlevis Sedegebs. 

droiTi mwkrivebis meTodiT prognozirebisas, saqarTvelos 

magaliTze ARIMA(2,1,2) modeli warmoadgens optimalurs, vinaidan orives 

akaikisa da Svarcis kriteriumis minimaluri mniSvnelobebi gaaCnia. 

modelSi 2-ze meti lagis CarTvisas modelis maCveneblebi uaresdeba. 

aRniSnuli meTodiT saprognozo mniSvneloba 2018 wlis 1 kvartalSi 

gamodis TiTqmis identuri, rac 2017 wlis 1 kvartalSi da tolia 

miaxloebiT 1595 mln laris. 

mTliani investiciebis aqseleratoris modeliT (51) mTliani 

investiciebis samomavlo mniSvnelobebis prognozireba ukavSirdeba 

damatebiTi daSvebebis Semotanas, rac prognozis xarisxs Seamcirebs. 

kerZod, (51) modeliT investiciebis prognozirebisaTvis unda ganisazRvros 

mSp-s momavali mniSvneloba, rac calke prognozis gakeTebas gulisxmobs. 

 investiciebis samomavlo mniSvnelobis gamoTvla investiciebis 

fuladi nakadebis empiriuli modelis gamoyenebiT dakavSirebulia 

analogiur problemebTan, rac aRiniSna investiciebis aqseleratoris 

modelis saprognozod gamoyenebis SesaZleblobis Sesafaseblad.  kerZod, 

erTi cvladis saprognozo mniSvnelobis gamoyeneba meore cvladis 

prognozirebisaTvis, rac prognozebis statistikur vargisianobas 

mniSvnelovnad Seamcirebs. 

wina modelebis msgavsad, ekonomikis bunebrivi donidan gadaxris 

damaxasiaTebel, rogorc aditiuri, aseve multiplikatiuri modelis 

gamoyenebac prognozirebisas awydeba imave problemebs. 

sabolood, ekonomikur TeoriaSi cnobili xuTi Teoriuli modelidan 

sami maTgani SeiZleba iqnas gamoyenebuli saqarTvelos ekonomikaSi 

mimdinare procesebis aRsawerad. Sesabamisad, saqarTvelos ekonomikisaTvis 

rekomendebulia investiciebis aqseleratoris, avtoregresiuli da fuladi 

nakadebis modelebis gamoyeneba, rac dasabuTebulia agebuli 
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ekonometrikuli modelebis saSualebiT. amasTan, naSromSi SemoTavazebulia 

ekonomikis bunebrivi donidan gadaxris damaxasiaTebeli investiciebis 

multiplikatiuri da aditiuri modelebi. aRniSnuli modelebis gamoyeneba 

rekomendebulia saqarTvelos ekonomikis magaliTze. aRniSnuli ori 

modelidan sasurveli modelis arCevisas yuradReba unda gamaxvildes 

sawarmoo faqtorebis gantolebis funqciuri specifikis gamovlenaze, an mis 

Sesaxeb daSvebis gakeTebaze. 

sasurvelia, rom qveynis ekonomikaSi gaujobesdes ekonomikur 

institutebs Soris urTierTkavSiri, raTa moxdes investiciebis 

ganxorcielebis droSi dayovnebis Semcireba, rac gazrdis mimdinare 

investiciebis moculobas. rekomendebulia dadgindes kapitalis realuri 

moculoba da ar moxdes daSvebebis gakeTeba, raTa Sefasdes igi. kapitalis 

realuri moculobis codna gaaumjobesebs modelebisgan miRebuli 

Sedegebis saimedoobas. qveynis ekonomikaSi ar arsebobs ganviTarebuli 

fasiani qaRaldebis bazari, aRniSnulis mixedviT ki SesaZlebeli gaxdeboda 

kompaniebis rogorc sabazro Rirebulebebis dadgena, aseve tobinis 

koeficientze mniSvnelovani daskvnebis gakeTeba. garda amisa, aucilebelia 

monetaruli instrumentebis ganviTareba, rac saSualebas mogvcems 

gamovavlinoT ekonomikis cvladebisa da fuladi nakadebis urTierTkavSiri. 
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danarTebi: 

danarTi 1: saqarTvelos ekonomikis monacemebis droiTi mwkrivebi 

weli kvartali 

mSp-s 
mimdinare 
mniSvnelo

ba 

mSp-s 
realuri 

mniSvnelob
a 2010 wlis 

fasebSi 

mTliani 
investiciebi
s mimdinare 
mniSvneloba 

mTliani 
investiciebi
s realuri 
mniSvneloba 

ZiriTadi 
kapitalis 
moxmareba 

realuri 
ZiriTadi 
kapitalis 
moxmareba 

realuri 
ZiriTadi 
kapitali 

2003 I 1,806.6 2,765.5 600.0 918.423 192.8 295.084655 5151.35 

2003 II 2,109.4 3,346.0 644.7 1022.57 227.0 360.03249 6285.15 

2003 III 2,247.4 3,678.6 673.1 1101.75 247.4 404.982638 7069.86 

2003 IV 2,400.7 4,062.7 764.6 1293.93 265.8 449.729595 7851.01 

2004 I 2,021.5 3,016.2 702.6 1048.29 221.3 330.265461 5765.51 

2004 II 2,431.0 3,562.5 729.3 1068.73 238.8 349.877017 6107.87 

2004 III 2,575.2 3,827.9 779.5 1158.62 248.9 370.038104 6459.82 

2004 IV 2,796.6 4,248.9 923.4 1403.02 267.8 406.850231 7102.46 

2005 I 2,509.5 3,274.6 753.5 983.2 235.3 307.016652 5359.65 

2005 II 2,823.2 3,921.0 930.1 1291.72 270.3 375.377077 6553.03 

2005 III 3,032.9 4,309.1 1,071.5 1522.38 296.2 420.807345 7346.11 

2005 IV 3,255.4 4,556.2 1,136.5 1590.62 311.7 436.264267 7615.95 

2006 I 2,835.0 3,574.8 922.2 1162.82 271.4 342.172062 5973.36 

2006 II 3,356.4 4,197.5 948.8 1186.56 309.7 387.350699 6762.05 

2006 III 3,626.6 4,739.1 1,112.2 1453.43 348.1 454.887066 7941.05 

2006 IV 3,971.9 5,062.4 1,272.1 1621.4 377.2 480.74077 8392.38 

2007 I 3,413.6 3,985.4 1,109.2 1295.04 334.3 390.319836 6813.89 

2007 II 4,082.8 4,758.7 1,069.0 1245.94 392.9 457.949828 7994.52 

2007 III 4,531.0 5,395.8 1,864.6 2220.54 426.2 507.550433 8860.40 

2007 IV 4,966.4 5,644.5 1,404.7 1596.47 463.6 526.910735 9198.38 

2008 I 4,195.4 4,422.7 1,025.9 1081.45 381.8 402.461798 7025.85 

2008 II 4,944.7 5,160.4 1,321.9 1379.61 440.4 459.602727 8023.37 

2008 III 4,751.0 5,091.1 1,140.0 1221.57 475.9 509.935253 8902.03 

2008 IV 5,183.8 5,588.7 1,463.9 1578.18 460.0 495.944642 8657.80 

2009 I 3,971.0 4,206.7 329.6 349.121 379.6 402.100828 7019.55 

2009 II 4,275.2 4,711.6 393.0 433.089 422.1 465.204041 8121.15 

2009 III 4,590.4 5,016.6 716.4 782.916 452.3 494.289307 8628.90 

2009 IV 5,149.3 5,588.3 903.9 980.987 497.4 539.789768 9423.21 

2010 I 4,323.6 4,323.6 580.8 580.751 460.9 460.932917 8046.59 

2010 II 5,072.3 5,072.3 980.8 980.83 512.6 512.597562 8948.51 

2010 III 5,362.4 5,362.4 1,364.6 1364.62 549.3 549.250129 9588.36 

2010 IV 5,985.0 5,985.0 1,551.5 1551.48 604.0 604.006236 10544.25 

2011 I 5,174.0 4,581.1 987.1 874.004 619.4 548.389193 9573.33 

2011 II 5,879.6 5,369.7 1,328.6 1213.42 712.2 650.412104 11354.37 

2011 III 6,292.4 5,824.8 2,023.9 1873.5 636.9 589.561876 10292.09 

2011 IV 6,997.9 6,465.7 2,028.3 1874.08 692.3 639.679478 11167.00 
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2012 I 5,669.9 4,888.3 1,373.3 1184.03 687.8 593.016432 10352.40 

2012 II 6,484.7 5,818.2 2,012.4 1805.56 774.4 694.808122 12129.39 

2012 III 6,818.0 6,275.9 2,203.7 2028.52 653.9 601.877934 10507.10 

2012 IV 7,194.7 6,671.4 1,985.9 1841.47 680.9 631.346798 11021.54 

2013 I 5,776.8 5,004.6 1,159.4 1004.44 703.8 609.74771 10644.48 

2013 II 6,544.5 5,908.6 1,687.5 1523.48 767.9 693.304333 12103.14 

2013 III 6,835.0 6,361.5 1,806.5 1681.33 656.3 610.83786 10663.51 

2013 IV 7,691.0 7,180.2 1,999.6 1866.76 681.5 636.203385 11106.32 

2014 I 6,295.6 5,365.4 1,516.3 1292.26 717.3 611.304352 10671.65 

2014 II 7,169.0 6,196.0 2,249.6 1944.28 843.2 728.779863 12722.45 

2014 III 7,564.3 6,720.1 2,280.1 2025.59 712.1 632.609982 11043.59 

2014 IV 8,121.6 7,304.1 2,642.9 2376.86 739.4 664.957803 11608.29 

2015 I 6,876.3 5,539.0 2,002.4 1612.96 748.3 602.780348 10522.85 

2015 II 7,811.5 6,349.4 2,452.5 1993.47 920.4 748.130824 13060.26 

2015 III 8,285.4 6,912.3 2,635.5 2198.75 789.0 658.25558 11491.29 

2015 IV 8,782.4 7,521.9 3,090.3 2646.79 815.8 698.69524 12197.25 

2016 I 7,419.1 5,699.4 2,181.3 1686.94 787.1 608.704325 10626.26 

2016 II 8,262.4 6,545.4 2,785.4 2254.17 938.6 759.602475 13260.52 

2016 III 8,892.2 7,094.5 2,802.0 2264.17 814.8 658.424859 11494.25 

2016 IV 9,454.8 7,732.6 3,593.0 2938.49 855.1 699.35179 12208.71 

2017 I 8,332.1 6,002.9 2,208.7 1591.28 856.9 617.362338 10777.41 

2017 II 9,196.2 6,864.0 2,878.5 2148.51 1,037.8 774.590243 13522.17 

2017 III 9,941.6 7,407.5 3,013.8 2245.61 906.7 675.620597 11794.43 

2017 IV 10,572.3 8,147.2 4,032.3 3107.35 942.7 726.471919 12682.16 

 

 

 

danarTi 2: investiciebis aqseleratoris modeli 

danarTi 2.1 investiciebis aqseleratoris modelis droiTi mwkrivebi 

weli 
kvartal

i 

mSp-s 
mimdinare 
mniSvnelob

a 

mSp-s 
realuri 

mniSvnelob
a 2010 
wlis 

fasebSi 

saqarTvelo
s mTliani 

investiciebi
s mimdinare 
mniSvneloba 

saqarTvelo
s mTliani 

investiciebi
s realuri 
mniSvneloba 

saqarTvelo
s ZiriTadi 
kapitalis 
moxmareba 

saqarTvelo
s realuri 
ZiriTadi 
kapitalis 
moxmareba 

realuri 
ZiriTadi 
kapitali 

2003 
I 1,806.6 2,765.5 600.0 

918.4234 
192.8 

295.0846554 
6909.5149

6 

2003 
II 2,109.4 3,346.0 644.7 

1022.5661 
227.0 

360.0324896 
8430.2922

2 

2003 
III 2,247.4 3,678.6 673.1 

1101.7473 
247.4 

404.9826382 
9482.8163

6 

2003 
IV 2,400.7 4,062.7 764.6 

1293.9281 
265.8 

449.7295946 
10530.582

7 

2004 
I 2,021.5 3,016.2 702.6 

1048.2916 
221.3 

330.2654615 
7733.2863

8 

2004 
II 2,431.0 3,562.5 729.3 

1068.7334 
238.8 

349.8770166 
8192.4981

1 

2004 III 2,575.2 3,827.9 779.5 1158.6208 248.9 370.0381038 8664.5773



190 

 

3 

2004 
IV 2,796.6 4,248.9 923.4 

1403.0201 
267.8 

406.8502307 
9526.5467

2 

2005 
I 2,509.5 3,274.6 753.5 

983.19962 
235.3 

307.0166519 
7188.9070

2 

2005 
II 2,823.2 3,921.0 930.1 

1291.7184 
270.3 

375.3770771 
8789.5913

3 

2005 
III 3,032.9 4,309.1 1,071.5 

1522.3849 
296.2 

420.8073446 
9853.3576

4 

2005 
IV 3,255.4 4,556.2 1,136.5 

1590.6161 
311.7 

436.2642666 
10215.287

1 

2006 
I 2,835.0 3,574.8 922.2 

1162.8167 
271.4 

342.172062 
8012.0837

8 

2006 
II 3,356.4 4,197.5 948.8 

1186.5554 
309.7 

387.3506986 
9069.9580

5 

2006 
III 3,626.6 4,739.1 1,112.2 

1453.4289 
348.1 

454.8870663 
10651.346

8 

2006 
IV 3,971.9 5,062.4 1,272.1 

1621.3974 
377.2 

480.7407701 
11256.720

7 

2007 I 3,413.6 3,985.4 1,109.2 1295.0424 334.3 390.3198363 9139.4815 

2007 
II 4,082.8 4,758.7 1,069.0 

1245.9409 
392.9 

457.9498278 
10723.062

4 

2007 
III 4,531.0 5,395.8 1,864.6 

2220.5381 
426.2 

507.5504332 
11884.478

7 

2007 
IV 4,966.4 5,644.5 1,404.7 

1596.4689 
463.6 

526.9107351 
12337.807

3 

2008 
I 4,195.4 4,422.7 1,025.9 

1081.4536 
381.8 

402.4617983 
9423.7899

7 

2008 
II 4,944.7 5,160.4 1,321.9 

1379.6091 
440.4 

459.6027266 
10761.765

7 

2008 
III 4,751.0 5,091.1 1,140.0 

1221.57 
475.9 

509.935253 
11940.320

2 

2008 
IV 5,183.8 5,588.7 1,463.9 

1578.1759 
460.0 

495.9446422 
11612.724

9 

2009 
I 3,971.0 4,206.7 329.6 

349.12113 
379.6 

402.1008283 
9415.3377

3 

2009 
II 4,275.2 4,711.6 393.0 

433.08927 
422.1 

465.2040414 
10892.922

5 

2009 
III 4,590.4 5,016.6 716.4 

782.91589 
452.3 

494.2893071 
11573.964

6 

2009 
IV 5,149.3 5,588.3 903.9 

980.98708 
497.4 

539.7897683 
12639.374

5 

2010 
I 4,323.6 4,323.6 580.8 

580.75074 
460.9 

460.9329171 
10792.912

6 

2010 
II 5,072.3 5,072.3 980.8 

980.82959 
512.6 

512.5975624 
12002.659

1 

2010 
III 5,362.4 5,362.4 1,364.6 

1364.6237 
549.3 

549.2501294 
12860.892

3 

2010 
IV 5,985.0 5,985.0 1,551.5 

1551.4809 
604.0 

604.0062364 
14143.026

6 

2011 
I 5,174.0 4,581.1 987.1 

874.00449 
619.4 

548.3891929 
12840.733

2 

2011 
II 5,879.6 5,369.7 1,328.6 

1213.4151 
712.2 

650.4121037 
15229.636

9 

2011 
III 6,292.4 5,824.8 2,023.9 

1873.4953 
636.9 

589.5618762 
13804.806

6 

2011 
IV 6,997.9 6,465.7 2,028.3 

1874.0841 
692.3 

639.6794784 
14978.328

6 

2012 
I 5,669.9 4,888.3 1,373.3 

1184.0274 
687.8 

593.0164324 
13885.696

3 

2012 
II 6,484.7 5,818.2 2,012.4 

1805.5646 
774.4 

694.8081219 
16269.185

9 

2012 
III 6,818.0 6,275.9 2,203.7 

2028.5155 
653.9 

601.877934 
14093.191

6 

2012 
IV 7,194.7 6,671.4 1,985.9 

1841.4668 
680.9 

631.3467983 
14783.215

8 

2013 
I 5,776.8 5,004.6 1,159.4 

1004.4449 
703.8 

609.7477099 
14277.465

3 
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2013 
II 6,544.5 5,908.6 1,687.5 

1523.4823 
767.9 

693.3043329 
16233.974

1 

2013 
III 6,835.0 6,361.5 1,806.5 

1681.331 
656.3 

610.8378599 
14302.991

5 

2013 
IV 7,691.0 7,180.2 1,999.6 

1866.76 
681.5 

636.2033849 
14896.934

6 

2014 
I 6,295.6 5,365.4 1,516.3 

1292.2633 
717.3 

611.3043521 
14313.914

6 

2014 
II 7,169.0 6,196.0 2,249.6 

1944.28 
843.2 

728.7798632 
17064.646

6 

2014 
III 7,564.3 6,720.1 2,280.1 

2025.5933 
712.1 

632.6099822 
14812.793

7 

2014 
IV 8,121.6 7,304.1 2,642.9 

2376.8638 
739.4 

664.9578033 
15570.229

8 

2015 I 6,876.3 5,539.0 2,002.4 1612.9637 748.3 602.7803482 14114.322 

2015 
II 7,811.5 6,349.4 2,452.5 

1993.4745 
920.4 

748.1308242 
17517.756

4 

2015 
III 8,285.4 6,912.3 2,635.5 

2198.7469 
789.0 

658.2555803 
15413.294

8 

2015 
IV 8,782.4 7,521.9 3,090.3 

2646.7866 
815.8 

698.6952396 
16360.204

2 

2016 
I 7,357.6 5,690.0 2,181.3 

1686.9405 
802.5 

620.5937877 
14531.430

2 

2016 II 8,078.1 6,537.4 2,785.4 2254.1669 987.3 799.0051349 18708.997 

2016 
III 8,749.1 7,069.7 2,802.0 

2264.1731 
864.0 

698.1577513 
16347.618

7 

 

danarTi 2.2 investiciebis aqseleratoris modelis logariTmuli 

mniSvnelobebi 

 

weli/ 
kvartali log (𝐼𝑡) log (𝐼𝑡−1) log (𝑦𝑡) log (𝑦𝑡−1) 

2003Q1 6.988798 NA 8.096859 NA 

2003Q2 6.995522 6.988744 8.133956 8.096868 

2003Q3 6.954280 6.995526 8.158560 8.133954 

2003Q4 7.012096 6.954336 8.194025 8.158549 

2004Q1 7.119703 7.012093 8.182438 8.194027 

2004Q2 7.053576 7.119631 8.197688 8.182451 

2004Q3 6.984324 7.053532 8.196892 8.197695 

2004Q4 7.099285 6.984486 8.240804 8.196862 

2005Q1 7.062364 7.099223 8.262111 8.240816 

2005Q2 7.254679 7.062269 8.294861 8.262134 

2005Q3 7.235955 7.254600 8.313818 8.294866 

2005Q4 7.223400 7.236257 8.313381 8.313768 

2006Q1 7.248713 7.223220 8.346145 8.313406 

2006Q2 7.189702 7.248633 8.364187 8.346179 

2006Q3 7.158733 7.189591 8.408709 8.364189 

2006Q4 7.237442 7.159159 8.420789 8.408640 

2007Q1 7.390131 7.237135 8.450790 8.420829 

2007Q2 7.248484 7.390077 8.490076 8.450834 

2007Q3 7.562896 7.248398 8.541054 8.490064 

2007Q4 7.205675 7.563346 8.528986 8.540983 

2008Q1 7.251235 7.205303 8.552345 8.529031 

2008Q2 7.364512 7.251235 8.570893 8.552390 

2008Q3 6.939179 7.364442 8.487165 8.570880 

2008Q4 7.185411 6.939596 8.516036 8.487093 

2009Q1 6.167641 7.185025 8.502102 8.516081 
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2009Q2 6.192660 6.167693 8.478658 8.502145 

2009Q3 6.490241 6.192661 8.477408 8.478643 

2009Q4 6.698503 6.490507 8.511471 8.477343 

2010Q1 6.717523 6.698171 8.531482 8.511513 

2010Q2 6.991437 6.717714 8.551356 8.531513 

2010Q3 7.043373 6.991513 8.547358 8.551344 

2010Q4 7.158884 7.043363 8.576155 8.547311 

2011Q1 7.153451 7.158662 8.592050 8.576184 

2011Q2 7.165540 7.153840 8.608046 8.592072 

2011Q3 7.377115 7.165899 8.630934 8.608040 

2011Q4 7.354393 7.376578 8.651026 8.630904 

2012Q1 7.455374 7.354138 8.659074 8.651042 

2012Q2 7.536024 7.456738 8.689514 8.659085 

2012Q3 7.470830 7.536271 8.704052 8.689516 

2012Q4 7.351715 7.469775 8.681610 8.704036 

2013Q1 7.274862 7.351419 8.683489 8.681614 

2013Q2 7.334319 7.277321 8.706808 8.683495 

2013Q3 7.313433 7.334520 8.715440 8.706814 

2013Q4 7.370290 7.311722 8.755468 8.715431 

2014Q1 7.504192 7.369894 8.752565 8.755471 

2014Q2 7.562479 7.507932 8.756299 8.752566 

2014Q3 7.524876 7.562422 8.769013 8.756296 

2014Q4 7.611125 7.522611 8.772644 8.769023 

2015Q1 7.709209 7.610769 8.783491 8.772638 

2015Q2 7.577222 7.713654 8.782293 8.783487 

2015Q3 7.628004 7.577191 8.796693 8.782286 

2015Q4 7.714234 7.625203 8.801952 8.796716 

2016Q1 7.744005 7.713897 8.809522 8.801940 

2016Q2 7.699932 7.748949 8.812532 8.809519 

2016Q3 7.666168 7.699819 8.818912 8.812521 

2016Q4 NA 7.663086 NA 8.818945 

 

danarTi 2.3: investiciebis logariTmuli mniSvnelobis Semowmeba erTeulovan 
fesvis arsebobaze 
 

Null Hypothesis: LOG_INVESTMENT_REAL_SA has a unit root 

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.576372  0.2923 

Test critical values: 1% level  -4.137279  

 5% level  -3.495295  

 10% level  -3.176618  
     
     

 
 

Null Hypothesis: LOG_INVESTMENT_REAL_SA has a unit root 

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.036961  0.2707 

Test critical values: 1% level  -3.557472  

 5% level  -2.916566  

 10% level  -2.596116  
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*MacKinnon (1996) one-sided p-values.  
 
 

Null Hypothesis: LOG_INVESTMENT_REAL_SA has a unit root 

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic  0.378946  0.7902 

Test critical values: 1% level  -2.608490  

 5% level  -1.946996  

 10% level  -1.612934  
     
     

*MacKinnon (1996) one-sided p-values.  
 
 

Null Hypothesis: D(LOG_INVESTMENT_REAL_SA) has a unit root 

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -9.348600  0.0000 

Test critical values: 1% level  -2.609324  

 5% level  -1.947119  

 10% level  -1.612867  
     
     

*MacKinnon (1996) one-sided p-values.  
 

 
danarTi 2.4: investiciebis lagirebuli logariTmuli mniSvnelobis Semowmeba 
erTeulovani fesvis arsebobaze 
 

Null Hypothesis: LOG_INVESTMENT_REAL_1_SA has a unit root 

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.578745  0.2913 

Test critical values: 1% level  -4.137279  

 5% level  -3.495295  

 10% level  -3.176618  
     
     *MacKinnon (1996) one-sided p-values.  

     
 

Null Hypothesis: LOG_INVESTMENT_REAL_1_SA has a unit root 

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.040823  0.2691 

Test critical values: 1% level  -3.557472  

 5% level  -2.916566  

 10% level  -2.596116  
     
     

*MacKinnon (1996) one-sided p-values.  
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Null Hypothesis: LOG_INVESTMENT_REAL_1_SA has a unit root 

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic  0.376312  0.7895 

Test critical values: 1% level  -2.608490  

 5% level  -1.946996  

 10% level  -1.612934  
     
     

*MacKinnon (1996) one-sided p-values.  
 
 
 

Null Hypothesis: D(LOG_INVESTMENT_REAL_1_SA) has a unit root 

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -9.341252  0.0000 

Test critical values: 1% level  -2.609324  

 5% level  -1.947119  

 10% level  -1.612867  
     
     

*MacKinnon (1996) one-sided p-values.  

 

danarTi 2.5: mSp-s logariTmuli mniSvnelobis Semowmeba erTeulovani fesvis 

arsebobaze 

 

Null Hypothesis: LOG_GDP_REAL_SA has a unit root 

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.124293  0.5208 

Test critical values: 1% level  -4.137279  

 5% level  -3.495295  

 10% level  -3.176618  
     
     

*MacKinnon (1996) one-sided p-values.  
 
 

Null Hypothesis: LOG_GDP_REAL_SA has a unit root 

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.080410  0.2532 

Test critical values: 1% level  -3.557472  

 5% level  -2.916566  

 10% level  -2.596116  
     
     

*MacKinnon (1996) one-sided p-values.  
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Null Hypothesis: LOG_GDP_REAL_SA has a unit root 

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic  4.474892  1.0000 

Test critical values: 1% level  -2.608490  

 5% level  -1.946996  

 10% level  -1.612934  
     
     

*MacKinnon (1996) one-sided p-values.  
 
 

Null Hypothesis: D(LOG_GDP_REAL_SA) has a unit root 

Exogenous: None   

Lag Length: 2 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.454622  0.0150 

Test critical values: 1% level  -2.611094  

 5% level  -1.947381  

 10% level  -1.612725  
     
     

*MacKinnon (1996) one-sided p-values.  
 
 

danarTi 2.6: mSp-s lagirebuli logariTmuli mniSvnelobis Semowmeba erTeulovani 
fesvis arsebobaze 
 

Null Hypothesis: LOG_GDP_REAL_1_SA has a unit root 

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.124690  0.5206 

Test critical values: 1% level  -4.137279  

 5% level  -3.495295  

 10% level  -3.176618  
     
     

*MacKinnon (1996) one-sided p-values.  
 

Null Hypothesis: LOG_GDP_REAL_1_SA has a unit root 

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.079714  0.2534 

Test critical values: 1% level  -3.557472  

 5% level  -2.916566  

 10% level  -2.596116  
     
     

*MacKinnon (1996) one-sided p-values.  
 
 

Null Hypothesis: LOG_GDP_REAL_1_SA has a unit root 

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
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   t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic  4.474220  1.0000 

Test critical values: 1% level  -2.608490  

 5% level  -1.946996  

 10% level  -1.612934  
     
     

*MacKinnon (1996) one-sided p-values.  
 
 

Null Hypothesis: D(LOG_GDP_REAL_1_SA) has a unit root 

Exogenous: None   

Lag Length: 2 (Automatic - based on SIC, maxlag=10) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.455044  0.0150 

Test critical values: 1% level  -2.611094  

 5% level  -1.947381  

 10% level  -1.612725  
     
     

*MacKinnon (1996) one-sided p-values.  

 

danarTi 2.7: investiciebis aqseleratoris modelis narCenobiTi wevrebis 

ganawilebis histograma 

 

0

2

4

6

8

10

12

-0.20 -0.15 -0.10 -0.05 0.00 0.05 0.10 0.15 0.20

Series: Residuals
Sample 2003Q2 2016Q3
Observations 54

Mean      -0.000435
Median  -0.014710
Maximum  0.179935
Minimum -0.222487
Std. Dev.   0.092305
Skewness  -0.106826
Kurtosis   2.579618

Jarque-Bera  0.500327
Probability  0.778673

 

danarTi 2.8: investiciebis aqseleratoris modelSi heteroskedasturobis 
Semowmeba 
 

Heteroskedasticity Test: Glejser  
     
     F-statistic 0.640363     Prob. F(4,49) 0.6362 

Obs*R-squared 2.682595     Prob. Chi-Square(4) 0.6123 

Scaled explained SS 2.145929     Prob. Chi-Square(4) 0.7089 
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danarTi 2.9: investiciebis aqseleratoris modelis mwkrivebis Semowmeba 
kointegraciaze 
 

Date: 06/18/18   Time: 16:21    

Series: LOG_INVESTMENT_REAL_SA LOG_INVESTMENT_REAL_1_SA  

        LOG_GDP_REAL_SA LOG_GDP_REAL_1_SA    

Sample (adjusted): 2003Q2 2016Q3   

Included observations: 54 after adjustments   

Null hypothesis: Series are not cointegrated   

Cointegrating equation deterministics: C    

Automatic lags specification based on Schwarz criterion (maxlag=10) 
      
            

Dependent tau-statistic Prob.* z-statistic Prob.*  

LOG_INVESTMENT_
REAL_SA -7.970360  0.0000 -58.26543  0.0000  

LOG_INVESTMENT_
REAL_1_SA -8.216255  0.0000 -59.85943  0.0000  

LOG_GDP_REAL_SA -6.963546  0.0000 -100.4544  0.0000  
LOG_GDP_REAL_1_

SA -7.066242  0.0000 -102.7424  0.0000  
      
      

*MacKinnon (1996) p-values.    

 

 

danarTi 3: investiciebis avtoregresiuli modeli 

 

danarTi 3.1: investiciebis ARIMA(0,1,1) modelis empiriuli realizacia 

Dependent Variable: DLGI   

Method: Least Squares   

Date: 06/18/18   Time: 16:44   

Sample (adjusted): 2003Q2 2017Q4  

Included observations: 59 after adjustments  

Convergence not achieved after 500 iterations  

MA Backcast: 2003Q1   
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     WAR -0.372945 0.138566 -2.691456 0.0093 

MA(1) -0.619697 0.107428 -5.768473 0.0000 
     
     R-squared 0.310959     Mean dependent var 0.020659 

Adjusted R-squared 0.298871     S.D. dependent var 0.369879 

S.E. of regression 0.309712     Akaike info criterion 0.526965 

Sum squared resid 5.467542     Schwarz criterion 0.597390 

Log likelihood -13.54548     Hannan-Quinn criter. 0.554456 

Durbin-Watson stat 1.900579    
     
     Inverted MA Roots       .62   
     
     

 

danarTi 3.2: investiciebis ARIMA(0,1,2) modelis empiriuli realizacia 

Dependent Variable: DLGI   
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Method: Least Squares   

Date: 06/18/18   Time: 16:47   

Sample (adjusted): 2003Q2 2017Q4  

Included observations: 59 after adjustments  

Convergence achieved after 16 iterations  

MA Backcast: 2002Q4 2003Q1   
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     WAR -0.360512 0.141893 -2.540721 0.0139 

MA(1) -0.547356 0.136061 -4.022872 0.0002 

MA(2) -0.085776 0.134537 -0.637570 0.5264 
     
     R-squared 0.314557     Mean dependent var 0.020659 

Adjusted R-squared 0.290077     S.D. dependent var 0.369879 

S.E. of regression 0.311649     Akaike info criterion 0.555629 

Sum squared resid 5.438995     Schwarz criterion 0.661266 

Log likelihood -13.39105     Hannan-Quinn criter. 0.596865 

Durbin-Watson stat 2.002351    
     
     Inverted MA Roots       .67          -.13  
     
     

 

 

danarTi 3.3: investiciebis ARIMA (1,1,0) modelis empiriuli realizacia 
 

Dependent Variable: DLGI   

Method: Least Squares   

Date: 06/18/18   Time: 16:50   

Sample (adjusted): 2003Q3 2017Q4  

Included observations: 58 after adjustments  

Convergence achieved after 11 iterations  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     WAR -0.551740 0.204175 -2.702290 0.0091 

AR(1) -0.316779 0.129580 -2.444663 0.0177 
     
     R-squared 0.189580     Mean dependent var 0.019163 

Adjusted R-squared 0.175109     S.D. dependent var 0.372929 

S.E. of regression 0.338708     Akaike info criterion 0.706516 

Sum squared resid 6.424482     Schwarz criterion 0.777565 

Log likelihood -18.48895     Hannan-Quinn criter. 0.734191 

Durbin-Watson stat 2.192609    
     
     Inverted AR Roots      -.32   
     
     

 

danarTi 3.4: investiciebis ARIMA (1,1,1) modelis empiriuli realizacia 
 

Dependent Variable: DLGI   

Method: Least Squares   

Date: 06/18/18   Time: 16:53   

Sample (adjusted): 2003Q3 2017Q4  

Included observations: 58 after adjustments  

Convergence achieved after 17 iterations  

MA Backcast: 2003Q2   
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     WAR -0.366507 0.141744 -2.585707 0.0124 
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AR(1) 0.067266 0.219534 0.306406 0.7605 

MA(1) -0.652982 0.168846 -3.867327 0.0003 
     
     R-squared 0.315177     Mean dependent var 0.019163 

Adjusted R-squared 0.290274     S.D. dependent var 0.372929 

S.E. of regression 0.314175     Akaike info criterion 0.572607 

Sum squared resid 5.428836     Schwarz criterion 0.679182 

Log likelihood -13.60560     Hannan-Quinn criter. 0.614120 

Durbin-Watson stat 1.953412    
     
     Inverted AR Roots       .07   

Inverted MA Roots       .65   
     
     

 

danarTi 3.5: investiciebis ARIMA (1,1,2) modelis empiriuli realizacia 
 

Dependent Variable: DLGI   

Method: Least Squares   

Date: 06/18/18   Time: 16:54   

Sample (adjusted): 2003Q3 2017Q4  

Included observations: 58 after adjustments  

Convergence achieved after 34 iterations  

MA Backcast: 2003Q1 2003Q2   
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     WAR -0.426004 0.145913 -2.919581 0.0051 

AR(1) 0.537899 0.449658 1.196241 0.2368 

MA(1) -1.261574 0.412327 -3.059642 0.0034 

MA(2) 0.503546 0.246495 2.042825 0.0460 
     
     R-squared 0.329147     Mean dependent var 0.019163 

Adjusted R-squared 0.291877     S.D. dependent var 0.372929 

S.E. of regression 0.313820     Akaike info criterion 0.586479 

Sum squared resid 5.318091     Schwarz criterion 0.728579 

Log likelihood -13.00791     Hannan-Quinn criter. 0.641830 

Durbin-Watson stat 1.787632    
     
     Inverted AR Roots       .54   

Inverted MA Roots  .63-.33i      .63+.33i  
     
     

 

danarTi 3.6: investiciebis ARIMA (2,1,0) modelis empiriuli realizacia 
 

Dependent Variable: DLGI   

Method: Least Squares   

Date: 06/18/18   Time: 16:55   

Sample (adjusted): 2003Q4 2017Q4  

Included observations: 57 after adjustments  

Convergence achieved after 12 iterations  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     WAR -0.425788 0.167161 -2.547177 0.0137 

AR(1) -0.440580 0.129591 -3.399765 0.0013 

AR(2) -0.357499 0.129058 -2.770068 0.0077 
     
     R-squared 0.287750     Mean dependent var 0.018191 

Adjusted R-squared 0.261370     S.D. dependent var 0.376170 

S.E. of regression 0.323294     Akaike info criterion 0.630688 

Sum squared resid 5.644032     Schwarz criterion 0.738217 

Log likelihood -14.97460     Hannan-Quinn criter. 0.672477 
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Durbin-Watson stat 2.376093    
     
     Inverted AR Roots -.22-.56i     -.22+.56i  
     
      

danarTi 3.7: investiciebis ARIMA (2,1,1) modelis empiriuli realizacia 
 

Dependent Variable: DLGI   

Method: Least Squares   

Date: 06/18/18   Time: 16:56   

Sample (adjusted): 2003Q4 2017Q4  

Included observations: 57 after adjustments  

Convergence achieved after 13 iterations  

MA Backcast: 2003Q3   
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     WAR -0.356928 0.134707 -2.649670 0.0106 

AR(1) -0.139042 0.236752 -0.587289 0.5595 

AR(2) -0.338134 0.164176 -2.059585 0.0444 

MA(1) -0.435547 0.244674 -1.780113 0.0808 
     
     R-squared 0.367170     Mean dependent var 0.018191 

Adjusted R-squared 0.331349     S.D. dependent var 0.376170 

S.E. of regression 0.307598     Akaike info criterion 0.547548 

Sum squared resid 5.014688     Schwarz criterion 0.690920 

Log likelihood -11.60511     Hannan-Quinn criter. 0.603267 

Durbin-Watson stat 2.119550    
     
     Inverted AR Roots -.07+.58i     -.07-.58i  

Inverted MA Roots       .44   
     
     

 

danarTi 3.8: investiciebis ARIMA (2,1,2) modelis empiriuli realizacia 
 

Dependent Variable: DLGI   

Method: Least Squares   

Date: 06/18/18   Time: 16:58   

Sample (adjusted): 2003Q4 2017Q4  

Included observations: 57 after adjustments  

Convergence achieved after 24 iterations  

MA Backcast: 2003Q2 2003Q3   
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     

WAR -0.487297 0.076114 -6.402177 0.0000 

AR(1) 0.255972 0.106428 2.405127 0.0198 

AR(2) -0.674570 0.111511 -6.049383 0.0000 

MA(1) -1.014813 0.036838 -27.54804 0.0000 

MA(2) 0.941196 0.027158 34.65670 0.0000 
     

R-squared 0.556537     Mean dependent var 0.018191 

Adjusted R-squared 0.522425     S.D. dependent var 0.376170 

S.E. of regression 0.259959     Akaike info criterion 0.227047 

Sum squared resid 3.514098     Schwarz criterion 0.406262 

Log likelihood -1.470851     Hannan-Quinn criter. 0.296696 

Durbin-Watson stat 1.919194    
     
     Inverted AR Roots  .13+.81i      .13-.81i  

Inverted MA Roots  .51+.83i      .51-.83i  
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danarTi 3.9: investiciebis ARIMA (2,1,2) modelis narCenobiT wevrebSi 
avtokorelaciis Semowmeba broiS-godfris testis mixedviT 

 
Breusch-Godfrey Serial Correlation LM Test:  

     
     F-statistic 1.939117     Prob. F(2,50) 0.1545 

Obs*R-squared 2.242082     Prob. Chi-Square(2) 0.3259 
     

danarTi 3.10: investiciebis ARIMA (2,1,2) modelSi heteroskedasturobis Semowmeba 
gleijeris testis mixedviT 

 
 

Heteroskedasticity Test: Glejser  
     
     F-statistic 3.468508     Prob. F(1,55) 0.0679 

Obs*R-squared 3.381392     Prob. Chi-Square(1) 0.0659 

Scaled explained SS 3.479104     Prob. Chi-Square(1) 0.0621 
     
     
     

danarTi 4: investiciebis neoklasikuri modeli 

danarTi 4.1: gamoSvebis mimdinare mniSvnelobis Semowmeba erTeulovani fesvis 

arsebobaze 

 

danarTi 4.2: pirveli rigis sxvaobebiT gamoSvebis sezonurad mosworebuli 

mniSvnelobis erTeulovani fesvis arsebobaze Semowmeba 

Null Hypothesis: D(Y_SA) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
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   t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -7.114975  0.0000 

Test critical values: 1% level  -4.170583  

 5% level  -3.510740  

 10% level  -3.185512  
     
     

*MacKinnon (1996) one-sided p-values.  
 

Null Hypothesis: D(Y_SA) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     

        t-Statistic   Prob.* 
     

     Augmented Dickey-Fuller test statistic -7.179052  0.0000 

Test critical values: 1% level  -3.581152  

 5% level  -2.926622  

 10% level  -2.601424  
     
     

*MacKinnon (1996) one-sided p-values.  
 

Null Hypothesis: D(Y_SA) has a unit root  

Exogenous: None   

Lag Length: 2 (Automatic - based on SIC, maxlag=9) 
     

        t-Statistic   Prob.* 
     

     Augmented Dickey-Fuller test statistic -2.124660  0.0337 

Test critical values: 1% level  -2.618579  

 5% level  -1.948495  

 10% level  -1.612135  
     

     *MacKinnon (1996) one-sided p-values.  
     

 

danarTi 4.3: gamoSvebis sezonurad mosworebuli lagirebuli mniSvnelobis 

Semowmeba erTeulovani fesvis arsebobaze 

Null Hypothesis: Y_SA_1 has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     

        t-Statistic   Prob.* 
     

     Augmented Dickey-Fuller test statistic -2.139953  0.5105 

Test critical values: 1% level  -4.170583  

 5% level  -3.510740  

 10% level  -3.185512  
     
     

*MacKinnon (1996) one-sided p-values.  
 

Null Hypothesis: Y_SA_1 has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     

        t-Statistic   Prob.* 
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     Augmented Dickey-Fuller test statistic -0.713978  0.8330 

Test critical values: 1% level  -3.581152  

 5% level  -2.926622  

 10% level  -2.601424  
     
     

*MacKinnon (1996) one-sided p-values.  
 
 
 

Null Hypothesis: Y_SA_1 has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     

        t-Statistic   Prob.* 
     

     Augmented Dickey-Fuller test statistic  3.894229  0.9999 

Test critical values: 1% level  -2.616203  

 5% level  -1.948140  

 10% level  -1.612320  
     

     *MacKinnon (1996) one-sided p-values.  
     

danarTi 4.4: pirveli rigis sxvaobiT gamoSvebis sezonurad mosworebuli 

lagirebuli mniSvnelobis Semowmeba erTeulovani fesvis arsebobaze 

Null Hypothesis: D(Y_SA_1) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     

        t-Statistic   Prob.* 
     

     Augmented Dickey-Fuller test statistic -7.011393  0.0000 

Test critical values: 1% level  -4.175640  

 5% level  -3.513075  

 10% level  -3.186854  
     
     

*MacKinnon (1996) one-sided p-values.  
 

Null Hypothesis: D(Y_SA_1) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     

        t-Statistic   Prob.* 
     

     Augmented Dickey-Fuller test statistic -7.091754  0.0000 

Test critical values: 1% level  -3.584743  

 5% level  -2.928142  

 10% level  -2.602225  
     
     

*MacKinnon (1996) one-sided p-values.  
 

Null Hypothesis: D(Y_SA_1) has a unit root  

Exogenous: None   

Lag Length: 2 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 
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Augmented Dickey-Fuller test statistic -2.084454  0.0370 

Test critical values: 1% level  -2.619851  

 5% level  -1.948686  

 10% level  -1.612036  

     

     
*MacKinnon (1996) one-sided p-values. 
 

 

 

danarTi 4.5: gamoSveba t-2 periodis sezonurad mosworebuli mniSvnelobis 

Semowmeba erTeulovani fesvis arsebobaze 

Null Hypothesis: Y_SA_2 has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -2.117219  0.5225 

Test critical values: 1% level  -4.175640  

 5% level  -3.513075  

 10% level  -3.186854  

     

     
*MacKinnon (1996) one-sided p-values.  

 

Null Hypothesis: Y_SA_2 has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -0.809819  0.8066 

Test critical values: 1% level  -3.584743  

 5% level  -2.928142  

 10% level  -2.602225  

     

     
*MacKinnon (1996) one-sided p-values.  

 

Null Hypothesis: Y_SA_2 has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic  3.749572  0.9999 

Test critical values: 1% level  -2.617364  

 5% level  -1.948313  

 10% level  -1.612229  

     

     



205 

 

*MacKinnon (1996) one-sided p-values.  

     

     

danarTi 4.6: pirveli rigis sxvaobebiT gamoSvebis t-2 periodis sezinurad 

mosworebuli mniSvnelobis Semowmeba erTeulovani fesvis arsebobaze 

Null Hypothesis: D(Y_SA_2) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -6.881210  0.0000 

Test critical values: 1% level  -4.180911  

 5% level  -3.515523  

 10% level  -3.188259  

     

     
*MacKinnon (1996) one-sided p-values.  

     
 

Null Hypothesis: D(Y_SA_2) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -6.953791  0.0000 

Test critical values: 1% level  -3.588509  

 5% level  -2.929734  

 10% level  -2.603064  

     

     
*MacKinnon (1996) one-sided p-values.  

 

Null Hypothesis: D(Y_SA_2) has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -5.343627  0.0000 

Test critical values: 1% level  -2.618579  

 5% level  -1.948495  

 10% level  -1.612135  

     

     
*MacKinnon (1996) one-sided p-values.  

     

danarTi 4.7: investiciebis neoklasikuri modeli m=2 

Dependent Variable: DI   

Method: Least Squares   

Date: 06/18/15   Time: 17:44   
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Sample (adjusted): 2003Q4 2014Q4  

Included observations: 45 after adjustments  

     

     
Variable Coefficient Std. Error t-Statistic Prob.   

     

     
DY 1.147219 0.254294 4.511395 0.0001 

DY_1 -0.250231 0.256004 -0.977451 0.3342 

DY_2 0.714125 0.260568 2.740651 0.0091 

K_SA_1TR -0.043750 0.051965 -0.841919 0.4048 

C -53.31793 26.82434 -1.987670 0.0537 

     

     
R-squared 0.436377     Mean dependent var 13.57115 

Adjusted R-squared 0.380015     S.D. dependent var 146.8725 

S.E. of regression 115.6461     Akaike info criterion 12.44339 

Sum squared resid 534960.8     Schwarz criterion 12.64413 

Log likelihood -274.9762     Hannan-Quinn criter. 12.51822 

F-statistic 7.742369     Durbin-Watson stat 2.504492 

Prob(F-statistic) 0.000102    

     

     

 

danarTi 4.8: investiciebis neoklasikuri modelis Semowmeba heteroskedasturobis 

problemaze vaitis testis mixedviT 

 

Heteroskedasticity Test: White  

     

     
F-statistic 1.655873     Prob. F(14,30) 0.1204 

Obs*R-squared 19.61557     Prob. Chi-Square(14) 0.1427 

Scaled explained SS 19.08839     Prob. Chi-Square(14) 0.1616 

     

     

ბროშ-გოდფრის ტესტი ნარჩენობით წევრებში ავტოკორელაციის არსებობის შესახებ 

Breusch-Godfrey Serial Correlation LM Test:  

     

     

F-statistic 2.077581     Prob. F(4,36) 0.1041 

Obs*R-squared 8.439672     Prob. Chi-Square(4) 0.0767 

     

     

 

danarTi 4.9: investiciebis neoklasikuri modelis narCenobiTi wevrebis 

ganawilebis histograma 
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danarTi 5: investiciebis tobinis q modeli 

 

danarTi 5.1: kapitalis sezonurad mosworebuli lagirebuli  mniSvnelobebis 

Semowmeba erTeulovani fesvis arsebobaze 

Null Hypothesis: K_SA_1 has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 5 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -3.643538  0.0382 

Test critical values: 1% level  -4.198503  

 5% level  -3.523623  

 10% level  -3.192902  

     

     
*MacKinnon (1996) one-sided p-values.  

 

 

Null Hypothesis: K_SA_1 has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -0.391984  0.9019 

Test critical values: 1% level  -3.581152  

 5% level  -2.926622  

 10% level  -2.601424  

     

     
*MacKinnon (1996) one-sided p-values.  
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Null Hypothesis: K_SA_1 has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic  2.603749  0.9973 

Test critical values: 1% level  -2.616203  

 5% level  -1.948140  

 10% level  -1.612320  

     

     
*MacKinnon (1996) one-sided p-values.  

     
 

danarTi 5.2: Tavisufali wevris da trendis gamoricxvis Semdeg kapitalis 
lagirebuli mniSvnelobis Semowmeba erTeulovani fesvis arsebobaze 
 

Null Hypothesis: K_SA_1TR has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -2.267985  0.0240 

Test critical values: 1% level  -2.616203  

 5% level  -1.948140  

 10% level  -1.612320  

     

     
*MacKinnon (1996) one-sided p-values.  

 

danarTi 5.3: kapitalis t-2 periodis sezonurad mosworebuli laguri mniSvnelobis 

Semowmeba erTeulovani fesvis arsebobaze 

Null Hypothesis: K_SA_2 has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -2.197458  0.4794 

Test critical values: 1% level  -4.175640  

 5% level  -3.513075  

 10% level  -3.186854  

     

     
*MacKinnon (1996) one-sided p-values.  

     
 

Null Hypothesis: K_SA_2 has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
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   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -0.200029  0.9309 

Test critical values: 1% level  -3.584743  

 5% level  -2.928142  

 10% level  -2.602225  

     

     
*MacKinnon (1996) one-sided p-values.  

     

 

 

Null Hypothesis: K_SA_2 has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic  2.724424  0.9980 

Test critical values: 1% level  -2.617364  

 5% level  -1.948313  

 10% level  -1.612229  

     

     
*MacKinnon (1996) one-sided p-values.  

     

danarTi 5.4: pirveli rigis sxvaobebiT kapitalis t-2 periodis sezonurad 

mosworebuli mniSvnelobis Semowmeba erTeulovani fesvis arsebobaze 

Null Hypothesis: D(K_SA_2) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -5.831283  0.0001 

Test critical values: 1% level  -4.180911  

 5% level  -3.515523  

 10% level  -3.188259  
     
     *MacKinnon (1996) one-sided p-values.  

     
 

Null Hypothesis: D(K_SA_2) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -5.856573  0.0000 

Test critical values: 1% level  -3.588509  

 5% level  -2.929734  

 10% level  -2.603064  
     
     *MacKinnon (1996) one-sided p-values.  
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Null Hypothesis: D(K_SA_2) has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -5.215979  0.0000 

Test critical values: 1% level  -2.618579  

 5% level  -1.948495  

 10% level  -1.612135  
     
     *MacKinnon (1996) one-sided p-values.  

     

 

danarTi 5.5: kapitalis t-3 periodis sezonurad mosworebuli mniSvnelobis 

Semowmeba erTeulovani fesvis arsebobaze 

Null Hypothesis: K_SA_3 has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -2.155135  0.5018 

Test critical values: 1% level  -4.180911  

 5% level  -3.515523  

 10% level  -3.188259  

     

     
*MacKinnon (1996) one-sided p-values.  

 

Null Hypothesis: K_SA_3 has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -0.360908  0.9069 

Test critical values: 1% level  -3.588509  

 5% level  -2.929734  

 10% level  -2.603064  

     

     
*MacKinnon (1996) one-sided p-values.  

     
 

Null Hypothesis: K_SA_3 has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 
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Augmented Dickey-Fuller test statistic  2.546569  0.9968 

Test critical values: 1% level  -2.618579  

 5% level  -1.948495  

 10% level  -1.612135  

     

     
*MacKinnon (1996) one-sided p-values.  

 

danarTi 5.6: pirvelis rigis sxvaobiT kapitalis t-3 periodis sezonurad 

mosworebuli mniSvnelobis Semowmeba erTeulovani fesvis arsebobaze 

Null Hypothesis: D(K_SA_3) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -5.794116  0.0001 

Test critical values: 1% level  -4.186481  

 5% level  -3.518090  

 10% level  -3.189732  

     

     
*MacKinnon (1996) one-sided p-values.  

     

 

 

Null Hypothesis: D(K_SA_3) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -5.842473  0.0000 

Test critical values: 1% level  -3.592462  

 5% level  -2.931404  

 10% level  -2.603944  

     

     
*MacKinnon (1996) one-sided p-values.  

     
 

Null Hypothesis: D(K_SA_3) has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -5.260421  0.0000 

Test critical values: 1% level  -2.619851  

 5% level  -1.948686  

 10% level  -1.612036  
     
     *MacKinnon (1996) one-sided p-values.  
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danarTi 5.7: investiciebis tobinis modeli m=1 SemTxvevaSi 

Dependent Variable: I_SA_D   

Method: Least Squares   

Date: 06/30/15   Time: 12:04   

Sample (adjusted): 2003Q4 2014Q4  

Included observations: 45 after adjustments  

     

     
Variable Coefficient Std. Error t-Statistic Prob.   

     

     
K_SA_1TR 0.029416 0.066797 0.440376 0.6619 

DK_2 0.001534 0.104785 0.014639 0.9884 

C 13.93693 24.81548 0.561622 0.5774 

     

     
R-squared 0.005454     Mean dependent var 13.57115 

Adjusted R-squared -0.041906     S.D. dependent var 146.8725 

S.E. of regression 149.9183     Akaike info criterion 12.92240 

Sum squared resid 943970.9     Schwarz criterion 13.04284 

Log likelihood -287.7540     Hannan-Quinn criter. 12.96730 

F-statistic 0.115152     Durbin-Watson stat 2.724809 

Prob(F-statistic) 0.891511    

     

     

danarTi 5.8: investiciebis tobinis modeli m=2 SemTxvevaSi 

Dependent Variable: I_SA_D   

Method: Least Squares   

Date: 06/30/15   Time: 12:06   

Sample (adjusted): 2004Q1 2014Q4  

Included observations: 44 after adjustments  

     

     
Variable Coefficient Std. Error t-Statistic Prob.   

     

     
K_SA_1TR 0.041405 0.071963 0.575364 0.5683 

DK_2 0.002396 0.106965 0.022399 0.9822 

DK_3 -0.072661 0.103593 -0.701412 0.4871 

C 20.96522 27.44419 0.763922 0.4494 

     

     
R-squared 0.016922     Mean dependent var 12.99888 

Adjusted R-squared -0.056809     S.D. dependent var 148.5197 

S.E. of regression 152.6801     Akaike info criterion 12.98107 

Sum squared resid 932448.1     Schwarz criterion 13.14327 

Log likelihood -281.5836     Hannan-Quinn criter. 13.04123 

F-statistic 0.229512     Durbin-Watson stat 2.676092 

Prob(F-statistic) 0.875293    

     

     

danarTi 5.9: tobinis investiciebis modeli Sedegobrivi cvladis laguri 

mniSvnelobis CarTviT amxsnel cvladad 

Dependent Variable: I_SA_D   

Method: Least Squares   
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Date: 06/30/15   Time: 12:07   

Sample (adjusted): 2003Q4 2014Q4  

Included observations: 45 after adjustments  

     

     
Variable Coefficient Std. Error t-Statistic Prob.   

     

     
K_SA_1TR 0.027918 0.061769 0.451976 0.6537 

DK_2 0.075404 0.100301 0.751782 0.4565 

I_SA_D1 -0.426798 0.149772 -2.849661 0.0068 

C 10.58988 22.97650 0.460901 0.6473 

     

     
R-squared 0.169871     Mean dependent var 13.57115 

Adjusted R-squared 0.109130     S.D. dependent var 146.8725 

S.E. of regression 138.6269     Akaike info criterion 12.78614 

Sum squared resid 787914.5     Schwarz criterion 12.94673 

Log likelihood -283.6881     Hannan-Quinn criter. 12.84600 

F-statistic 2.796640     Durbin-Watson stat 1.900289 

Prob(F-statistic) 0.052077    

 

danarTi 5.10 broiS-godfris testi tobinis investiciebis modelSi, sadac 

Sedegobrivi cvladis laguri mniSvneloba CarTulia amxsnel cvladad 

Breusch-Godfrey Serial Correlation LM Test:  
     

     F-statistic 1.106335     Prob. F(4,37) 0.3681 

Obs*R-squared 4.807210     Prob. Chi-Square(4) 0.3077 
     
     

 

danarTi 5.11: narCenebis ganawilebis histograma tobinis m=2 modelSi 

 

danarTi 5.12: vaitis testi heteroskedasturobis Sesaxeb tobinis m=2 modelSi 
 

Heteroskedasticity Test: White  
     
     F-statistic 0.534743     Prob. F(9,34) 0.8388 

Obs*R-squared 5.455904     Prob. Chi-Square(9) 0.7929 

Scaled explained SS 11.24667     Prob. Chi-Square(9) 0.2592 
     
     

 



214 

 

danarTi 6: investiciebis fuladi nakadebis modeli 

danarTi 6.1: kompaniis brunvis Semowmeba diki-fuleris testiT 
Null Hypothesis: B has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 8 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -3.110472  0.1240 

Test critical values: 1% level  -4.339330  

 5% level  -3.587527  

 10% level  -3.229230  
     
     *MacKinnon (1996) one-sided p-values.  

     
 
 

Null Hypothesis: B has a unit root  

Exogenous: Constant   

Lag Length: 9 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic  0.441574  0.9809 

Test critical values: 1% level  -3.711457  

 5% level  -2.981038  

 10% level  -2.629906  
     
     *MacKinnon (1996) one-sided p-values.  

     
 
 

Null Hypothesis: B has a unit root  

Exogenous: None   

Lag Length: 9 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic  1.284873  0.9453 

Test critical values: 1% level  -2.656915  

 5% level  -1.954414  

 10% level  -1.609329  
     
     *MacKinnon (1996) one-sided p-values.  

     
 
 

Null Hypothesis: D(B) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 8 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.083544  0.5305 

Test critical values: 1% level  -4.356068  

 5% level  -3.595026  

 10% level  -3.233456  
     
     *MacKinnon (1996) one-sided p-values.  
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Null Hypothesis: D(B) has a unit root  

Exogenous: Constant   

Lag Length: 8 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -1.580849  0.4778 

Test critical values: 1% level  -3.711457  

 5% level  -2.981038  

 10% level  -2.629906  
     
     *MacKinnon (1996) one-sided p-values.  

     
 
 

Null Hypothesis: D(B) has a unit root  

Exogenous: None   

Lag Length: 7 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -0.881714  0.3249 

Test critical values: 1% level  -2.653401  

 5% level  -1.953858  

 10% level  -1.609571  
     
     *MacKinnon (1996) one-sided p-values.  

     
 
 

Null Hypothesis: D(B,2) has a unit root  

Exogenous: None   

Lag Length: 6 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -5.392888  0.0000 

Test critical values: 1% level  -2.653401  

 5% level  -1.953858  

 10% level  -1.609571  
     
     *MacKinnon (1996) one-sided p-values.  

     

danarTi 6.2: investiciebis fuladi nakadebis modelis narCenobiTi wevrebis 

ganawilebis histograma 
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Series: Residuals

Sample 2006Q4 2014Q4

Observations 33

Mean       23.89222

Median   60.97378

Maximum  857.8109

Minimum -828.0167

Std. Dev.   340.8722

Skewness  -0.214813

Kurtosis   3.359834

Jarque-Bera  0.431832

Probability  0.805803

 

danarTi 6.3: investiciebis fuladi nakadebis modelis narCenobiTi wevrebSi 

avtokorelaciis problemis Semowmeba broiS-godfris testis mixedviT 

 
 

Breusch-Godfrey Serial Correlation LM Test:  
     
     F-statistic 1.702691     Prob. F(4,27) 0.1785 

Obs*R-squared 6.513934     Prob. Chi-Square(4) 0.1639 
     
     
     

danarTi 6.4: investiciebis fuladi nakadebis modelSi heteroskedasturobis 

problemis Semowmeba vaitis testis mixedviT 

 

Heteroskedasticity Test: White  
     
     F-statistic 0.277134     Prob. F(3,29) 0.8414 

Obs*R-squared 0.919711     Prob. Chi-Square(3) 0.8207 

Scaled explained SS 0.931573     Prob. Chi-Square(3) 0.8178 
     
     
     

 

danarTi 6.5: umcires kvadratTa meTodiT Sefasebuli investiciebis fuladi 

nakadebis (j=2) modeli, romlidanac gamoricxulia ZiriTadi kapitali da 

Tavisufali wevri 

 

Dependent Variable: I_D   

Method: Least Squares   

Date: 06/18/18   Time: 19:24   

Sample (adjusted): 2007Q1 2014Q4  

Included observations: 32 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     B_D2 0.273093 0.043290 6.308423 0.0000 
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B_D2_1 0.151240 0.049072 3.082017 0.0045 

B_D2_2 0.065920 0.043186 1.526430 0.1377 
     
     R-squared 0.578334     Mean dependent var 23.60833 

Adjusted R-squared 0.549254     S.D. dependent var 507.6801 

S.E. of regression 340.8443     Akaike info criterion 14.58979 

Sum squared resid 3369070.     Schwarz criterion 14.72720 

Log likelihood -230.4366     Hannan-Quinn criter. 14.63534 

Durbin-Watson stat 2.546431    
     
     danarTi 6.6: umcires kvadratTa meTodiT Sefasebuli investiciebis fuladi 

nakadebis (j=3) modeli, romlidanac gamoricxulia ZiriTadi kapitali da 

Tavisufali wevri 

 

Dependent Variable: I_D   

Method: Least Squares   

Date: 06/18/18   Time: 19:24   

Sample (adjusted): 2007Q2 2014Q4  

Included observations: 31 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     B_D2 0.224838 0.083650 2.687848 0.0122 

B_D2_1 0.103759 0.085953 1.207160 0.2378 

B_D2_2 0.013227 0.089530 0.147733 0.8837 

B_D2_3 -0.063549 0.094677 -0.671223 0.5078 
     
     R-squared 0.578915     Mean dependent var 34.89747 

Adjusted R-squared 0.532128     S.D. dependent var 511.9729 

S.E. of regression 350.1956     Akaike info criterion 14.67477 

Sum squared resid 3311197.     Schwarz criterion 14.85981 

Log likelihood -223.4590     Hannan-Quinn criter. 14.73509 

Durbin-Watson stat 2.485646    
     
     

 

danarTi 7: ekonomikis bunebrivi donidan gadaxris damaxasiaTebeli 

investiciebis multiplikatiuri modeli da misi empiriuli realizacia 

saqarTvelos magaliTze 

danarTi 7.1: investiciebis ekonomikis bunebrivi donidan gadaxris 

multiplikatiuri modelis droiTi mwkrivebi 

 
weli / 

kvartali 
𝐿𝑡

𝐿𝑡−1

 
𝑦𝑡

𝑦𝑡−1

 
𝐼𝑡

𝐾𝑡−1

 

2003Q1 NA NA NA 

2003Q2 NA 1.209908 0.198504 

2003Q3 1.086242 1.099402 0.175294 

2003Q4 1.006619 1.104415 0.183020 

2004Q1 0.933844 0.742413 0.133523 

2004Q2 1.011894 1.181122 0.185367 

2004Q3 1.033778 1.074498 0.189693 

2004Q4 0.984753 1.109982 0.217192 

2005Q1 0.954226 0.770694 0.138431 
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2005Q2 0.993905 1.197398 0.241008 

2005Q3 1.009027 1.098980 0.232318 

2005Q4 1.018391 1.057344 0.216525 

2006Q1 NA 0.784601 0.152682 

2006Q2 NA 1.174192 0.198641 

2006Q3 NA 1.129029 0.214939 

2006Q4 NA 1.068220 0.204179 

2007Q1 NA 0.787255 0.154312 

2007Q2 NA 1.194033 0.182853 

2007Q3 NA 1.133881 0.277758 

2007Q4 NA 1.046091 0.180180 

2008Q1 NA 0.783542 0.117570 

2008Q2 1.057627 1.166799 0.196362 

2008Q3 1.037948 0.986571 0.152251 

2008Q4 0.972731 1.097739 0.177283 

2009Q1 0.990784 0.752715 0.040324 

2009Q2 1.019741 1.120023 0.061698 

2009Q3 1.022815 1.064734 0.096405 

2009Q4 1.004849 1.113962 0.113686 

2010Q1 0.944032 0.773688 0.061630 

2010Q2 1.014271 1.173166 0.121894 

2010Q3 1.034615 1.057193 0.152497 

2010Q4 0.994202 1.116105 0.161809 

2011Q1 0.970535 0.765430 0.082889 

2011Q2 1.044979 1.172142 0.126750 

2011Q3 1.023797 1.084753 0.165002 

2011Q4 1.033941 1.110030 0.182090 

2012Q1 0.950799 0.756036 0.106029 

2012Q2 1.027691 1.190230 0.174410 

2012Q3 1.061308 1.078667 0.167240 

2012Q4 0.953647 1.063019 0.175259 

2013Q1 0.964069 0.750157 0.091135 

2013Q2 1.028626 1.180634 0.143124 

2013Q3 1.045181 1.076651 0.138917 

2013Q4 0.994009 1.128696 0.175061 

2014Q1 0.967042 0.747249 0.116354 

2014Q2 1.028087 1.154807 0.182191 

2014Q3 1.018453 1.084587 0.159214 

2014Q4 0.988277 1.086903 0.215226 

2015Q1 0.989135 0.758341 0.138949 

2015Q2 1.009013 1.146308 0.189442 

2015Q3 1.007771 1.088654 0.168354 

2015Q4 0.989899 1.088191 0.230330 

2016Q1 0.982441 0.757707 0.138305 

2016Q2 1.026390 1.148437 0.212132 

2016Q3 1.008323 1.083891 0.170745 

2016Q4 0.991295 1.089943 0.255649 

2017Q1 NA 0.776311 0.130340 

2017Q2 NA 1.143447 0.199353 

2017Q3 NA 1.079181 0.166069 

2017Q4 NA 1.099858 0.263459 
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danarTi 8: ekonomikis bunebrivi donidan gadaxris maxasiaTebeli 

investiciebis aditiuri modeli da misi empiriuli realizacia 

saqarTvelos magaliTze 

danarTi 8.1: investiciebis ekonomikis bunebrivi donidan gadaxris aditiuri 

modelis droiTi mwkrivebi 

 

weli / 
kvarta
li 

∆𝐼𝑡 𝑑𝑒𝑡𝑘𝑡−1 ∆𝑌𝑡 ∆𝐿𝑡 WAR 

2003Q1 NA NA NA NA 0.000000 

2003Q2 7.315332 154.7627 124.1223 NA 0.000000 

2003Q3 -44.11230 452.6543 84.89565 31530.91 0.000000 

2003Q4 62.35661 564.7348 126.1067 2628.872 0.000000 

2004Q1 126.1075 640.0078 -41.69249 -26447.45 0.000000 

2004Q2 -79.09422 402.2757 54.97520 4440.254 0.000000 

2004Q3 -77.42176 -194.1018 -2.888601 12760.01 0.000000 

2004Q4 131.5321 -525.9750 162.9341 -5954.346 0.000000 

2005Q1 -43.89652 -451.5454 81.67541 -17603.41 0.000000 

2005Q2 247.5092 -556.5655 128.9804 -2236.671 0.000000 

2005Q3 -26.26104 -212.4945 76.62034 3292.565 0.000000 

2005Q4 -17.31006 -211.5577 -1.786520 6768.273 0.000000 

2006Q1 35.16312 -395.6993 135.8272 NA 0.000000 

2006Q2 -80.59205 -341.1836 76.71577 NA 0.000000 

2006Q3 -40.44921 -478.5108 195.3522 NA 0.000000 

2006Q4 105.2671 -168.3281 54.51313 NA 0.000000 

2007Q1 229.4087 -84.22174 138.2751 NA 0.000000 

2007Q2 -213.9651 134.4925 187.4671 NA 0.000000 

2007Q3 519.4136 244.7824 254.5272 NA 0.000000 

2007Q4 -578.3395 254.0031 -61.43296 NA 0.000000 

2008Q1 62.82332 256.3038 119.5372 NA 0.000000 

2008Q2 169.0738 -172.4067 96.95921 18311.80 0.000000 

2008Q3 -547.0372 -291.8218 -423.6950 12753.28 0.000000 

2008Q4 288.1197 -90.50313 142.1340 -9512.272 0.000000 

2009Q1 -842.9616 -619.0300 -69.20489 -3127.016 1.000000 

2009Q2 12.07576 -766.3615 -114.1831 6636.681 0.000000 

2009Q3 169.5369 -819.7180 -5.737757 7821.603 0.000000 

2009Q4 152.5077 -662.2272 166.3936 1700.245 0.000000 

2010Q1 15.57794 -261.2508 100.3398 -19720.21 0.000000 

2010Q2 260.5020 -232.1081 101.5770 4747.060 0.000000 

2010Q3 58.03073 -663.9048 -20.04439 11678.11 0.000000 

2010Q4 140.1415 -11.05722 150.5573 -2023.935 0.000000 

2011Q1 -7.108230 493.7803 84.36858 -10224.99 0.000000 

2011Q2 15.88585 833.0841 86.59730 15149.12 0.000000 

2011Q3 305.0086 917.1136 127.9362 8375.359 0.000000 

2011Q4 -36.51403 437.8986 113.7625 12229.74 0.000000 

2012Q1 165.1953 792.4056 44.83181 -18330.25 0.000000 

2012Q2 148.2930 1079.585 177.6582 9808.751 0.000000 

2012Q3 -119.5266 937.2268 89.19421 22318.29 0.000000 

2012Q4 -199.4924 350.0929 -133.5203 -17908.52 0.000000 

2013Q1 -115.9820 306.2027 8.218791 -13238.70 0.000000 

2013Q2 95.16895 868.3355 139.1417 10168.09 0.000000 

2013Q3 -30.97142 279.0079 55.34596 16508.10 0.000000 

2013Q4 72.57920 130.0027 251.6701 -2287.763 0.000000 
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2014Q1 233.2214 -31.05606 -28.21047 -12510.64 0.000000 

2014Q2 124.7577 452.7136 27.87271 10310.36 0.000000 

2014Q3 -61.90892 279.7153 85.63060 6964.092 0.000000 

2014Q4 113.8923 84.51738 26.83614 -4505.975 0.000000 

2015Q1 233.0908 -36.82294 52.31135 -4126.949 0.000000 

2015Q2 -248.2527 -72.94028 3.809439 3386.387 0.000000 

2015Q3 127.7772 49.84949 98.19420 2945.947 0.000000 

2015Q4 74.79954 78.24205 41.65168 -3858.982 0.000000 

2016Q1 121.7984 23.92271 31.17490 -6640.672 0.000000 

2016Q2 -57.45967 -326.5195 39.43653 9805.363 0.000000 

2016Q3 -37.81964 -284.5857 62.61660 3174.020 0.000000 

2016Q4 182.5694 -391.5975 52.85193 -3347.428 0.000000 

2017Q1 -229.6501 -472.4204 194.4861 NA 0.000000 

2017Q2 -9.257707 -568.1830 23.15570 NA 0.000000 

2017Q3 51.02371 -543.8819 26.92147 NA 0.000000 

2017Q4 305.3221 -559.1339 124.2033 NA 0.000000 

 

 




