
J. “ekonomisti”, #1, 2011 
 

 

 

 

 

8 

ekonomikuri Teoria 

 

 

iuri ananiaSvili 
ekonomikur mecnierebaTa doqtori, profesori,  

ivane javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis  
ekonometrikis kaTedris xelmZRvaneli 

vladimer papava 
ekonomikur mecnierebaTa doqtori, profesori,  

saqarTvelos mecnierebaTa erovnuli akademiis wevr-korespodenti, paata 
guguSvilis ekonomikis institutis mTavari mecnier TanamSromeli 

resursebis gamoyenebis efeqtianobasa da moculobaze sagadasaxado 

tvirTis gavlenis Sefasebis modelebiE 

gansakuTrebul dasabuTebas ar saWiroebs is garemoeba, rom gada-
saxadebis gareSe Tanamedrove saxelmwifosa da sazogadoebis arseboba 
SeuZlebelia. amave dros, aRiarebulia, rom dabegvra gavlenas axdens 
moxmarebasa da dazogvaze, investirebaze, moTxovnasa da miwodebaze, 
faswarmoqmnaze, bazrebis masStabebze da a.S [1, 2]. es yvelaferi, sabo-
lood, pirdapiri da iribi saxiT warmoebis moculobasa da biujetis 
Semosavlebis sidideze aisaxeba. 

gamoSvebis moculobasa da biujetis sagadasaxado Semosavlebze 
sagadasaxado tvirTis zemoqmedeba SeiZleba ori gansxvavebuli gziT ga-
nxorcieldes. erTi mxriv, agregirebuli sagadasaxado tvirTi zemoqme-
debs warmoebis teqnologiasa da resursebis gamoyenebis efeqtianobaze 
da am saxiT gavlenas axdens gamoSvebis moculobasa da biujetis Semo-
savlebze; meore mxriv, sagadasaxado tvirTis cvlileba zemoqmedebs 
ekonomikuri resursebis gamoyenebis moculobaze da ganapirobebs warmo-
ebisa da biujetis Semosavlebis zrdas an Semcirebas resursebis warmo-
ebaSi CarTulobis cvlilebis Sesabamisad. orive es gza SeiZleba gavaa-
nalizoT da SevafasoT ekonomikur-maTematikuri modelebis safuZvelze. 

mocemul statiaSi ori aseTi modelia warmodgenili. erT maTganSi  
sagadasaxado tvirTi (saSualo sagadasaxado ganakveTi) resursebis ga-
moyenebis teqnologiisa da efeqtianobis ganmsazRvreli faqtoria, 
meoreSi ki – resursebis gamoyenebis moculobisa da ekonomikuri aqtiu-
robis donis ganmsazRvreli faqtori. orive tipis modeli erToblivi 
gamoSvebisa da biujetis Semosavlebis mniSvnelobebs agregirebuli sa-
gadasaxado ganakveTis sidideze damokidebul funqciebad ganixilavs. 

Tu erTobliv gamoSvebas aRvniSnavT Y -iT, biujetis sagadasaxado Semo-

savlebs T -Ti, maSin SegviZlia CavweroT )(tYY   da )(tTT  , sadac t  
agregirebuli (saSualo) sagadasaxado ganakveTia, romelic akmayofi-

lebs pirobas 10  t . amasTan, igulisxmeba, rom )(tY  da )(tT  funqcie-

bi erTmaneTTan Semdeg SesabamisobaSi imyofeba: )()( ttYtT  . es damoki-

debuleba gviCvenebs, rom biujetis Semosavlebis funqciis qcevas arse-

biTad )(tY -s qceva gansazRvravs. amis gamo, SemdegSi gansaxilvel mode-

lebSi am ori funqciidan yuradRebas ufro metad mTliani gamoSvebis 

)(tY  funqciaze gavamaxvilebT. 
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warmoebis teqnologiaze sagadasaxado tvirTis gavlenis  
Sefasebis modeli 

Teoriul doneze sakmarisad rTulia imis mkacri dasabuTeba, Tu 
rogor zemoqmedebs sagadasaxado tvirTi teqnologiur damokidebuleba-
ze, romelic obieqturad arsebobs resursebis danaxarjebsa da am da-
naxarjebis pirobebSi gamoSvebis maqsimalur raodenobas Soris. amave 
dros, `sruliad logikuria, davuSvaT, rom erTnair (Tanabar) teqnolo-
giur pirobebSi (Sromisa da kapitalis erTnairi moculobisas), sagada-
saxado tvirTis sxvadasxva done sxvadasxva moculobis mTliani Siga 
produqtis producirebas moaxdens” [3, gv. 89]. saqme isaa, rom dabegvris 
SemTxvevaSi saqmianobisa da produqtebis calkeuli saxeobebis, romel-
TaTvisac gadasaxadebi mniSvnelovan tvirTs warmoadgens, Canacvleba 
xdeba gadasaxadebis TvalsazrisiT naklebad problemuri saqmianobebi-
Ta da produqtebiT, resursebis gamoyenebis garkveuli variantebis uku-
geba mcirdeba da paralelurad sxva variantebis ukugeba izrdeba, yali-
deba warmoebisa da moxmarebis axali struqtura, romelsac Tan axlavs 
saqmianobis formebs Soris sawyisi resursebis gadanawileba da sawar-
moo procesebis efeqtianobis cvlileba. 

warmoebis teqnologiis farglebSi gamoSvebis moculobis sagada-
saxado tvirTis sidideze damokidebulebis raodenobrivi SefasebisaT-
vis SeiZleba gamoviyenoT makroekonomikuri sawarmoo funqciis gafar-
Toebebi, romlebSic saSualo sagadasaxado ganakveTis roli raime for-
miTaa gamokveTili. aseTi gafarToeba SesaZlebelia ori ZiriTadi mimar-
TulebiT. erTi maTganis SemTxvevaSi gadasaxadebi warmoebis teqnolo-
giis Semadgenel elementad unda ganvixiloT. Tu sabazod aviRebT, maga-
liTad, kob-duglasis sawarmoo funqcias, maSin mocemul SemTxvevaSi 
gadasaxadebiT misi gafarToebis SesaZlo variantebi iqneba   

 NKDttY )( ;    


 NKDetY
t

)( , 

sadac )(tY  – mTliani gamoSvebis moculobaa; K  –  gamoyenebuli 

kapitalis Rirebuleba; N  – gamoyenebuli Sromis raodenoba; t  – agre-
girebuli (saSualo) sagadasaxado ganakveTi (biujetis mTliani sagada-
saxado Semosavlebis Sefardeba mTliani Siga produqtis sididesTan); e  

– naturaluri logariTmis fuZe (neperis ricxvi); D  – trenduli opera-
tori (funqcia, romlis argumentia dro);   – kapitalis mimarT ga-

moSvebis elastikurobis koeficienti;   – Sromis mimarT gamoSvebis 

elastikurobis koeficienti;   da   – parametrebi, romelTa statisti-

kuri Sefasebac, modelis sxva parametrebTan erTad, )(tY , K , N  da t  
cvladebis Sesabamisi droiTi mwkrivebis safuZvelze xorcieldeba. 

sawarmoo funqciis gafarToebis meore mimarTulebaSi gadasaxa-
debi ganixileba ukve ara teqnologiis Semadgenlad, aramed teqnolo-
giis efeqtianobaze, ufro zustad, teqnologiaSi gamoyenebuli resurse-
bis –Sromisa da kapitalis – efeqtianobaze moqmed faqtorad. qvemoT 
aseTi gafarToebis erT-erT variants gavaanalizebT. igi SemoTavazebu-
lia evgeni balackis mier  [3, gv. 88] da cvalebadi elastikurobis mqone 
Semdegi saxis sawarmoo funqciaa   

)()(
)(

tt
NDKtY
 ,                             (1) 
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sadac )(t  da )(t  kapitalisa da Sromis mimarT gamoSvebis 

elastikurobis koeficientebia, romelTa mniSvnelobac damokidebulia 
saSualo sagadasaxado ganakveTze, t -ze. 

unda aRiniSnos, rom (1) funqcia da misi Sesabamisi biujetSi saga-
dasaxado Semosavlebis funqcia  

)()(
)()(

tt
NDKtttYtT

 ,                          (2) 

(anu mTlianobaSi (1)-(2) tipis modeli) balackis mier SemuSavda 
ufro farTo miznisaTvis, vidre am SemTxvevaSi Cven masze vsaubrobT – 
laferis mrudis makroekonomikuri koncefciis dasabuTebisa da qveyana-
Si saqmiani aqtiurobis doneze fiskaluri politikis zemoqmedebis sak-
marisi sisruliT SefasebisaTvis [3, gv. 89]. miuxedavad amisa, migvaCnia, 
rom saSualo sagadasaxado ganakveTisa da gamoSvebis moculobis damo-
kidebulebis, Tundac (1)-is saxiT gafarToebuli sawarmoo funqciis va-
riantiT, modelirebisas mxolod nawilobrivaa SesaZlebeli laferis 
koncefciis arsis asaxva. saqme isaa, rom laferis Teoriis mTavari arsi, 
anu filosofia, imaSia, rom sagadasaxado tvirTis zrda an Semcireba, 
stimulebis uaryofiTi da dadebiTi sistemis formirebiT xels uwyobs 
ekonomikuri aqtiurobis vardnas an zrdas, rac, ZiriTadad, resursebis 
gamoyenebis moculobis da ara gamoyenebis efeqtianobis zrdaSi an Sem-
cirebaSi gamovlindeba. maSasadame, laferis Teoriis mTavari aspeqtis 
dasaxasiaTeblad saWiroa qcevis gantolebaze dafuZnebuli modeli, ro-
melSic SesaZlebelia gadasaxadebiT warmoqmnili dadebiTi da uaryofi-
Ti stimulebis asaxva da ara gardaqmnis (1) gantolebaze dafuZnebuli 
modeli, romelic ZiriTadad warmoebis teqnologiis dasaxasiaTeblad 
gamoiyeneba1. 

miuxedavad imisa, rom (1)-(2) modelis mTavari Semadgeneli, (1), ar 
warmoadgens qcevis gantolebas, romelSic SeiZleba aisaxos gadasaxade-
biT warmoqmnili dadebiTi da uaryofiTi stimulebi, igi farTo Teo-
riuli SesaZleblobis instrumentia. amas ori garemoeba ganapirobebs. 
pirveli dakavSirebulia TviTon sawarmoo funqciis specifikasTan. ro-
gorc cnobilia, kob-duglasis sawarmoo funqcia, romelic safuZvlad 
udevs gansaxilvel models, mravali teqnikur-ekonomikuri maxasiaTeb-
lis gaangariSebisa da analizis saSualebas iZleva [ix. magaliTad, 6]. 
meore garemoeba instituciuri faqtoris gaTvaliswinebas ukavSirdeba. 
kerZod, sagadasaxado ganakveTis CarTva sawarmoo funqciis modelSi da 
hipoTezis miReba imis Sesaxeb, rom dabegvris tvirTi gavlenas axdens 
warmoebis teqnologiasa da resursebis gamoyenebis efeqtianobaze (Cveni 
azriT, swored aseT hipoTezas efuZneba modeli), saSualebas iZleva 
axali rakursiT gavaanalizoT tipuri sawarmoo funqciidan miRebuli 
teqnikur-ekonomikuri maxasiaTeblebi. es rakursi ki imaSi gamovlindeba, 

                                                   
1 ekonomikur-maTematikuri modelirebis praqtikaSi ramdenime tipis gan-
toleba gamoiyeneba. maT Sorisaa gardaqmnis gantoleba da qcevis ganto-
leba. gardaqmnis gantoleba aRwers kavSirs obieqtze raime zemoqmede-
basa da am zemoqmedebis Sedegs Soris – kerZo SemTxvevaSi kavSirs da-
naxarjebsa da Sedegebs Soris. aseTi gantolebis tipuri magaliTia 
sawarmoo funqcia, maT Soris (1). qcevis gantoleba ki axasiaTebs arCe-
vanis SesaZleblobis mqone subieqtis an subieqtTa erTobliobis reaq-
cias stimulebsa da iracionalur faqtorebze [4, gv. 98-99; 5, gv. 317-330]. 
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rom mTliani gamoSvebis (1) funqciis da misi Sesabamisi sagadasaxado 
Semosavlebis (2) funqciis saSualebiT miRebuli yvela ZiriTadi saana-
lizo maCvenebeli cxadi Tu aracxadi formiT sagadasaxado tvirTTanaa 
dakavSirebuli. 

advilad SevniSnavT, rom (1)-(2) modelSi ekonomikur sistemasa da 
mis maxasiaTeblebze sagadasaxado tvirTis zemoqmedeba kapitalisa da 

Sromis mimarT gamoSvebis elastikurobis )(t  da )(t  koeficientebis 

saSualebiT xorcieldeba, romlebic, miRebuli hipoTezis mixedviT, sa-
Sualo sagadasaxado ganakveTze, t -ze, damokidebuli funqciebia. amitom, 

)(t  axasiaTebs dabegvris t  ganakveTis pirobebSi gamoSvebis mocu-

lobis procentul cvlilebas gamoyenebuli kapitalis raodenobis erTi 

procentiT cvlilebisas. analogiuri Sinaarsisaa )(t , oRond am SemT-

xvevaSi gamoSvebis procentuli cvlileba ganixileba gamoyenebuli 
Sromis raodenobis erTi procentiT cvlilebis mimarT t  ganakveTis 
pirobebSi. 

)(t  da )(t  funqciebis konkretuli saxis SerCeva zogadi Teo-

riuli mosazrebidan, arsebuli statistikuri monacemebis konkretuli 
specifikidan da Sefasebuli modelis Sedegebis adekvaturi interpreti-
rebis SesaZleblobidan gamomdinare unda moxdes. Tu Teoriuli mosaz-
rebebiT visargeblebT da im garemoebas gaviTvaliswinebT, rom modeli 
sawarmoo-teqnologiuri aspeqtebis garda garkveulad fiskaluri prob-
lemebis analizisaTvisac unda iyos gamosadegi,  maSin SeiZleba da-
saSvebad Semdegi funqciebi miviCnioT: 

2

210)( ttt   ,                         (3)                   

2

210)( ttt   ,                         (4) 

sadac j  da j , ,2,1,0j  Sesafasebeli parametrebia, amasTan, sa-

survelia, rom 2  da 2  parametrebidan erTi mainc aranulovani iyos 

(sxvanairad, sasurvelia, rom )(t  da )(t  funqciebidan erTi maTgani 

mainc kvadratuli iyos)2. 

elastikurobis )(t  da )(t  koeficientebisaTvis kvadratuli 

funqciebis misadagebis mizanSewoniloba, pirvel rigSi, imiTaa ganpi-
robebuli, rom aseTi funqciebis pirobebSi (1)-sa da (2)-s t -s mimarT 
SeiZleba gaaCndes maqsimumis wertilebi. Tu es wertilebi sagadasaxado 
ganakveTis dasaSveb mniSvnelobaTa areSi, anu [0,1] SualedSi aRmoCndeba, 
maSin SeiZleba maT balackis pirveli da meore gvaris fiskaluri wer-
tilebi vuwodoT, radganac cxadi saxiT am ori wertilis ganxilva pir-
velad evgeni balackim ganaxorciela [7]. aqve unda aRvniSnoT, rom Tavis 
statiebSi evgeni balacki gamoSvebisa da sagadasaxado Semosavlebis 
maqsimumebis Sesabamis sagadasaxado ganakveTis am mniSvnelobebs, romle-
bic (1)-(4) modelis safuZvelze miiReba, laferis pirveli da meore gva-
ris fiskalur wertilebs uwodebs. magram, Cveni azriT, aseTi saxelwo-

                                                   
2
 evgeni balackis mier gaanalizebul modelSi (3) da (4) funqciebis kerZo 

SemTxvevebia ganxiluli, rolebSic Tavisufali wevrebi 0   da  0  nulis 

tolia, magram nulisagan gansxvavebulia rogorc 2 , aseve 2 .  



J. “ekonomisti”, #1, 2011 
 

 

 

 

 

12 

deba Zalze pirobiTia, radganac (1)-(4) modeli arasrulad akmayofilebs 
laferis Teoriis postulatebs3 da, rac mTavaria, modelis ZiriTadi 
Semadgeneli – (1) gantoleba, ar warmoadgens qcevis gantolebas. 

(1)-(4) modelSi (1)-is maqsimumis Sesabamisi sagadasaxado ganakveTis 

mniSvneloba aRvniSnoT 
Yt -iT, xolo (2)-isa ki – 

Tt -Ti. maSin 
Yt -is 

gansazRvrisaTvis unda ganvixiloT gantoleba 0/ln  tY , xolo 
Tt -

is dasadgenad ki gantoleba 0/ln  tT . am gantolebebSi Sesabamisi 
gardaqmnebis ganxorcielebis Semdeg miviRebT, rom balackis pirveli 

gvaris fiskaluri wertili 
Yt , anu wertili, romlisTvisac gamoSvebis 

moculoba maqsimaluria, Semdegnairad ganisazRvreba: 

)lnln(2

lnln

22

11

NK

NK
tY








 .                                                                    (5) 

balackis meore gvaris fiskalur wertils, 
Tt -s, romlisTvisac 

maqsimaluria biujetis sagadasaxado Semosavlebi, Seesabameba formula:  


















NK
ttt YYT

lnln

2
)(

2

1

22

2


.                     (6)                                    

(5) da (6) formulebi ramdenadme martivdeba im SemTxvevisaTvis, 

roca )(t  da )(t  funqciebidan erT-erTi wrfivia, meore ki – kvadra-

tuli. Tu davuSvebT, rom tt 10)(   , maSin (5) da (6) Semdeg saxes 

miiRebs: 

N

NK
tY

ln2

lnln

2

11



 
  ;            
















N
ttt YYT

ln

2
)(

2

1

2

2


. 

xolo, roca wrfivad gansazRvrulia Sromis mimarT gamoSvebis 

elastikurobis koeficienti )(t (e. i. tt 10)(   ), maSin gvaqvs 

K

NK
tY

ln2

lnln

2

11



 
  ;             
















K
ttt YYT

ln

2
)(

2

1

2

2


. 

rogorc vxedavT, 
Yt  da 

Tt  wertilebis mniSvnelobebi kapitalisa 
da Sromis gamoyenebis Tanafardobazea damokidebuli. imis mixedviT, Tu 

rogoria konkretul situaciaSi j  da j  , 2,1j , koeficientebis 

niSani da mniSvneloba, kapitalaRWurvilobis NK / -is  mocemuli 
mniSvnelobisaTvis SeiZleba arsebobdes an ar arsebobdes dasaSveb 

                                                   
3
 advilad SevniSnavT, rom (1)-(4) modelSi nulovani dabegvris pirobebSi, e.i. 

0t -saTvis gamoSvebis mniSvneloba Y  gansxvavebulia nulisagan, xolo 

sabiujeto Semosavlebi T  ki nulis tolia; meore ukiduresobisaTvis, roca 
dabegvris 100%-iani ganakveTi arsebobs (anu roca 1t ), rogorc gamoSvebis 
moculoba, iseve sabiujeto Semosavlebi nulisagan gansxvavdeba da erTmaneTs 
emTxveva, maSin, roca laferis Teoriis postulatebis mixedviT unda 

sruldebodes piroba 0)0()0()1()1(  TYTY . 
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sazRvrebSi ([0, 1] SualedSi) moqceuli 
Yt  da 

Tt . amasTan, Tu kapital-

aRWurvilobis mocemuli NK /  donisaTvis arsebobs balackis pirveli 

gvaris fiskaluri wertilis dasaSvebi mniSvneloba ]1,0[Yt , igi erTa-

derTia. rac Seexeba balackis meore gvaris fiskalur wertils 
Tt -s, 

advilad SevniSnavT, rom misi qceva mniSvnelovani xarisxiT 
Yt -is qce-

vazea damokidebuli. amave dros,  
Tt -s garkveuli specifikac axasiaTebs, 

rac (6)-Si fesvqveSa gamosaxulebis arsebobiT aris ganpirobebuli. imis 

mixedviT, Tu rogoria  mocemuli N -isa da K -saTvis NK lnln 22    

gamosaxulebis niSani da mniSvneloba, Teoriulad SeiZleba ar 
arsebobdes, arsebobdes erTi an arsebobdes ori dasaSveb sazRvrebSi 

moqceuli fiskaluri wertili 
Tt . (6)-dan gamomdinareobs, rom: 

a) rodesac 0lnln 22  NK  , maSin mocemuli 
Yt -saTvis 

( ]1,0[Yt ) SeiZleba arsebobdes mxolod erTi ]1,0[Tt , amasTan, es 

ukanaskneli daakmayofilebs pirobas 
TY tt  , rac imas niSnavs, rom 

sawarmoo efeqtis maqsimumi ufro naklebi sagadasaxado ganakveTis 
pirobebSi iqneba miRweuli, vidre biujetis Semosavlebis maqsimumi; 

b) rodesac  0lnln 22  NK  , maSin mocemuli 
Yt -saTvis 

( ]1,0[Yt ) an ar arsebobs namdvili 
Tt , an arsebobs erTmaneTisagan 

gansxvavebuli misi ori mniSvneloba. am ukanasknel SemTxvevaSi orive 
maTgani [0, 1] Sualeds miekuTvneba da naklebia pirveli gvaris fiska-

lur wertilze 
Yt -ze: 

YT tt  . cxadia, 
Tt -is am ori mniSvnelobidan 

meore gvaris fiskaluri wertilis rolSi unda ganvixiloT globalu-

ri maqsimumis wertili, anu is 
Tt , romelsac sabiujeto Semosavlebis 

udidesi mniSvneloba Seesabameba. 

aRsaniSnavia kidev erTi garemoeba _ mocemuli N -is pirobebSi K -

s usasrulo gazrda an, piriqiT, mocemuli K -s pirobebSi N -is usas-

rulo gazrda iwvevs NK lnln 22    gamosaxulebis modulis usas-

rulo zrdas. rogorc (6)-dan gamomdinareobs, am SemTxvevaSi 
YT tt  . 

maSasadame, (1)-(4) modelis mixedviT, Tu warmoebaSi romelime faqtoris 
gamoyenebis moculoba usasrulod izrdeba, maSin gansxvaveba pirvel da 
meore gvaris fiskalur wertilebs Soris TandaTanobiT qreba. 

(1)-(4) modelis safuZvelze zemoT aRniSnul 
Yt  da 

Tt  fiskalur 
maxasiaTeblebTan erTad mniSvnelovani teqnologiuri maxasiaTeblebic 
miiReba. maT Soris, pirvel rigSi, aRsaniSnavia kapitalis zRvruli pro-

duqti )(tMPK  da Sromis zRvruli produqti )(tMPN : 

K

tY
t

K

tY
tMPK

)(
)(

)(
)( 




 ,                                                            (7) 

N

tY
t

N

tY
tMPN

)(
)(

)(
)( 




 .                                                             (8) 

es gamosaxulebebi cxadad gviCvenebs, rom (1)-(4) modelSi, sxva 
Tanabar pirobebSi, TiToeuli faqtoris zRvruli efeqtianoba damokide-
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bulia ara marto faqtoris gamoyenebis moculobaze (rogorc es Seda-
rebiT martivi saxis sawarmoo funqciebSia miRebuli), aramed, agreTve, 
saSualo sagadasaxado ganakveTis, t -s, arsebul sidideze. normalur 
ekonomikaSi, zomieri sagadasaxado tvirTis pirobebSi, ekonomikuri Si-
naarsidan gamomdinare, kapitalisa da Sromis zRvruli produqtis mniS-

vnelobebi )(tMPK  da )(tMPN  arauaryofiTi unda iyos. saqme isaa, rom 

(1), rogorc sawarmoo funqcia, Tavisi arsiT gardaqmnis modelia da zo-
mieri sagadasaxado tvirTis pirobebSi masSi asaxva unda hpovos con-
bilma teqnologiurma kanonzomierebam: Tuki warmoebaSi izrdeba resur-
sis gamoyenebis moculoba, sxva Tanabar pirobebSi,  mTliani gamoSvebis 
moculoba Tu ar gaizrdeba, yovel SemTxvevaSi, ar unda Semcirdes 
mainc. meore mxriv, vinaidan sagadasaxado tvirTs vixilavT teqnolo-
giis efeqtianobaze moqmed faqtorad, sruliad dasaSvebia, rom saSualo 
sagadasaxado ganakveTis Zalian maRali mniSvnelobisaTvis faqtoris 
zRvruli produqti dadebiTidan uaryofiTSi gadaizardos. 

(7) da (8) formulebidan gamomdinareobs, rom (1)-(4) modelisaTvis 

)(tMPK  da )(tMPN  sidideebis erTdrouli arauaryofiTobis piroba 

daculi iqneba mxolod im SemTxvevaSi, roca saSualo sagadasaxado ga-

nakveTis gansazRvris [0,1] areze )(t  da )(t  funqciebis mniSvnelobebi 

daakmayofilebs Semdeg utolobaTa sistemas: 

0)( t ,  0)( t ,  10  t .                           (9) 

magram, rogorc praqtika gviCvenebs, elastikurobis kvadratuli 
funqciebis SemTxvevaSi es piroba SeiZleba yovelTvis ar Sesruldes. 
sailustraciod mivmarToT cxril 1-s, romelSic moyvanilia balackis 
mier ruseTis, SvedeTis, didi britaneTis da aSS-is ekonomikebisaTvis 
(1)-(4) modelis ekonometrikuli variantebis safuZvelze miRebuli 
Sedegebi4.  

                                                           cxrili 1 

elastikurobis )(t  da )(t  koeficientebis arauaryofiTobis 

areebi 
 0)( t , roca 0)( t , roca 

ruseTi (1989-2000 wlebi) 174506,0  t  74253,00  t  

SvedeTi (1980-1994 wlebi) 57848,00  t  161445,0  t  

didi britaneTi (1983-1999 
wlebi) 

47556,00  t  35011,00  t  

aSS (1986-2000 wlebi) 32658,00  t  125997,0  t  

 
am Sedegebis mixedviT, ruseTisa da SvedeTis ekonomikisaTvis uto-

lobaTa (9) sistemis amonaxsnTa simravle, Tu ar CavTvliT nulovan 
sagadasaxado ganakveTs, carielia5, rac imaze metyvelebs, rom (1)-(4) mo-

                                                   
4
 )(t  da )(t koeficientebis arauaryofiTobis Sualedebi ruseTis, SvedeTis 

da aSS-isaTvis gaangariSebulia masalidan, romelic mocemulia statiaSi [3]. 
didi britaneTisaTvis ki gamoyenebulia masala statiidan [8]. 
5
  migvaCnia, rom rodesac (1) tipis makroekonomikuri sawarmoo funqciis 

identificire-bul variantSi MPK  da MPN  sidideebis arauaryofiTobis 
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delis Tanaxmad, am qveynebisaTvis ar arsebobs sagadasaxadi ganakveTis 
iseTi dasaSvebi aranulovani mniSvneloba, romlisTvisac kapitalisa da 
Sromis zRvruli produqtis mniSvnelobebi erTdroulad arauaryifiTi 
iqneba. SedarebiT ukeTesi mdgomareoba gvaqvs danarCeni ori qveyni-
saTvis. didi britaneTis ekonomikisaTvis (9)-is aranulovan amonaxsnTa 

simravlea 35,00  t , xolo aSS-is ekonomikisaTvis ki 33,026,0  t . 

rogorc vxedavT, (1)-(4) modelis mixedviT, didi britaneTis ekonomikaSi 

0)( tMPK  da 0)( tMPN  pirobebis erTdrouli Sesruleba sagada-

saxado tvirTis sakmarisad didi SualedisaTvisaa SesaZlebeli. magram 
ucnauria is garemoeba, rom 1983-1999 wlebSi, romlis Sesabamisi mo-
nacemebis mixedviT Sefasda (1)-(4) modeli, did britaneTSi faqtobrivad 
arsebuli sagadasaxado tvirTis sidide, ramdenime gamonaklisi wlis 
(kerZod, 1992-1994 wlebis) garda, am Sualedis gareT imyofeboda da Zi-

riTadad uzrunvelyofda )(tMPK -s da )(tMPN -is saSualowliuri 

mniSvnelobebis dadebiTobas6. marTalia, aseTi ucnaurobisagan Tavisu-
falia aSS-is ekonomikisaTvis Sefasebuli modelis Sedegebi, magram arc 
aq aris yvelaferi rigze. saqme isaa, rom aSS-isaTvis Sefasebuli (1)-(4) 

modelis mixedviT, )(tMPN -is arauaryofiTobis pirobaa 126,0  t  (ix. 

cxrili 1), amasTan, mocemul SualedSi t -s mimarT zrdadia rogorc 

)(tMPN , aseve Sromis mimarT gamoSvebis elastikurobis koeficienti 

)(t , romelis konkretuli saxea ttt 18,3363,127)( 2  . Znelia eko-

nomikurad davasabuToT, Tu ratom unda iwvevdes sagadasaxado tvirTis 
gadaWarbebuli zrda Sromis zRvruli produqtis zrdas. 

sagadasaxado tvirTis mimarT (1)-(4) modelidan miRebuli maCve-
neblebis araadekvaturi qcevis kidev erT magaliTs iZleva masStabis 

mimarT warmoebis efeqtianobis maCvenebeli ( )()( tt   ). es ukanaskneli 

maTematikurad (1) funqciis ergvarovnebis xarisxs gamosaxavs da ekono-
mikurad gviCvenebs, Tu ra emarTeba gamoSvebis erTeulze saSualo dana-
xarjebis sidides warmoebis masStabis gadidebisas. masStabis gadide-
baSi ki igulisxmeba modelSi CarTuli orive resursis (faqtoris) raime 

 -jer ( 1 ) zrda. Tu mocemul ekonomikur sistemaSi sagadasaxado 

tvirTi mniSvnelovan gavlenas axdens warmoebis teqnologiur mxareze, 

                                                                                                                                      
piroba darRveulia, maSin saqme gvaqvs modelis an araswor identifikaciasTan, 
an araswor specifikaciasTan, rac imas niSnavs, rom mkvlevaris gankargulebaSi 
arsebuli konkretuli monacemebis Sesabamisi teqnologiis modelirebisaTvis 
mocemuli maTematikuri konstruqcia gamousadegaria.     
6
 aRsaniSnavia, rom e. balackis  2003 wlis statiaSi [3] didi britaneTis 
ekonomikisaTvis Sefasebuli (1)-(4) modelis mixedviT saSualo sagadasaxado 
ganakveTis mniSvnelobaTa simravles, romelsac  zRvruli produqtebis 
arauaryofiTi mniSvnelobebi Seesabameba, sruliad gansxvavebuli saxe aqvs: 

92,057,0  t . aSkaraa, rom am SemTxvevaSi meore ukiduresobasTan gvaqvs saqme: 

0)( tMPK  da 0)( tMPN  pirobebis erTdrouli SesrulebisaTvis ararea-

lurad maRali sagadasaxado tvirTis arseboba moiTxoveba, amasTan, 1983-1999 
wlebis t -s faqtobrivi mniSvnelobebi 0,5684-ze gacilebiT naklebi iyo 
(aRniSnul periodSi t -s saSualo mniSvneloba Seadgenda 0.3629-s). 
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gamoricxuli ar aris, rom t -s sxvadasxva mniSvnelobisaTvis  adgili 
hqondes qvemoT moyvanil samive SemTxvevas: 

a) 1)()(  tt  . es niSnavs, rom sagadasaxado tvirTis mocemuli 

sididis pirobebSi efeqtianobis done warmoebis masStabze damokide-
buli ar aris. am SemTxvevaSi vambobT, rom mocemuli t -s pirobebSi 
masStabis mimarT mudmivi efeqti arsebobs; 

b) 1)()(  tt   – sagadasaxado ganakveTis yvela im mniSvnelo-

bisaTvis, romlisaTvisac es utoloba samarTliania, warmoebis masSta-
bis gazrda amcirebs erTobliv saSualo danaxarjebs gamoSvebis erTe-
ulze, e.i. mocemuli t -s pirobebSi masStabis mzardi efeqti moqmedebs; 

g) 1)()(  tt   – warmoebis masStabis gazrda klebadi efeqtia-

nobiT xasiaTdeba yvela im t -saTvis, romelic mocemuli utolobis 
amonaxsnia. 

sailustraciod kvlav mivmarToT evgeni balackis mier (1)-(4) mo-
delisaTvis agebul ekonometrikul variantebs [3, 8] da davadginoT, t -s 
ra mniSvnelobebisaTvis aqvs ruseTis, SvedeTis, didi britaneTisa da 
aSS-is ekonomikas masStabis mimarT mudmivi, mzardi da klebadi efeqti. 
vinaidan aRniSnuli variantebis Sefasebebi miRebulia modelisaTvis, 

romelSic 
2

21)( ttt    da 
2

21)( ttt   , amitom (1) funqciis erT-

gvarovnebis xarisxi  ( )()( tt   ) Semdegi saxiT ganisazRvreba:  

tttt )()()()( 11

2

22   . 

j  da j , 2,1j , parametrebis Sefasebuli konkretuli mniSvne-

lobebis gaTvaliswinebis Semdeg miviRebT, rom masStabis mimarT ga-
moSvebis efeqtis saxis (mudmivi, mzardi, klebadi) ganmsazRvreli piro-
bebia:   

ruseTisaTvis (1989-2000 wlebi):  1),,(68,432,6 2  tt ;   

SvedeTisaTvis (1980-1994 wlebi):  1),,(82,071,1 2  tt ;    

didi britaneTisaTvis (1983-1999 wlebi):  

1),,(9,3818,105 2  tt ;      

aSS-isaTvis (1986-2000 wlebi): 1),,(76,1876,81 2  tt .  

am gamosaxulebebidan gamomdinareobs, rom ruseTisa da SvedeTis 
ekonomikisaTvis masStabis efeqtis saxe damokidebuli ar aris sagadasa-
xado tvirTis sidideze. saqme isaa, rom rogorc ar unda Seicvalos t -s 

mniSvneloba mis dasaSveb 10  t  areze, orive qveynisaTvis SenarCu-
nebuli iqneba masStabis mimarT klebadi efeqti, radganac t -s nebismieri 
dasaSvebi mniSvnelobisaTvis ruseTisaTvis sruldeba utoloba  

168,432,6 2  tt , SvedeTisaTvis ki utoloba 182,071,1 2  tt . 

sruliad gansxvavebuli mdgomareobaa didi britaneTisa  da aSS-is 
ekonomikisaTvis: am qveynebSi sagadasaxado ganakveTis sidideze arsebi-
Tad damokidebulia masStabis mimarT efeqtis saxe. magaliTad, didi 
britaneTis ekonomikaSi adgili aqvs: masStabis mudmiv efeqts, roca 
saSualo sagadasaxado ganakveTi Seadgens 0,028-s da  0,342-s;  klebad 

efeqts, roca 028,00  t  da  1342,0  t ; da bolos,  mzard efeqts, 
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roca 342,0028,0  t . aSS-is ekonomikisaTvis ki Semdegi suraTi gvaqvs: 

268,0t  – mudmivi efeqti, 268,00  t  – klebadi efeqti, 1268,0  t  

– mzardi efeqti. 
rogorc vxedavT, balackis mier agebuli ekonometrikuli modele-

bis mixedviT, didi britaneTisa da aSS-is ekonomika erTmaneTisagan 
mniSvnelovnad gansxvavdeba masStabis mimarT efeqtis formis ganmsa-
zRvreli gadasaxadebis ganawilebis struqturiT – masStabis efeqtis 
erTi formidan meoreSi gadasvla sruliad sxvadasxva sagadasaxado 
tvirTis pirobebSi xorcieldeba. amaSi ucnauri araferia. magram ucna-
uria is garemoeba, rom aSS-Si masStabis efeqtianobis zrdis pirobad 
saSualo sagadasaxado ganakveTis gadaWarbebuli zrda gvevlineba. ker-
Zod, rogorc zemoT moyvanili Sedegebi gviCvenebs, masStabis efeqti 
mzardi mxolod im SemTxvevaSi xdeba, roca sagadasaxado ganakveTi aSS-
is ekonomikaSi  gadaametebs daaxloebiT 27%-s7 da gaagrZelebs zrdas 
mis Teoriulad dasaSveb 100%-ian niSnulamde. Znelia am faqts raime 
dasabuTebuli axsna movuZebnoT. savaraudod, es modelis specifikaciis 
an identifikaciis arasrulyofilebis gamovlinebaa. 

(1)-(4) modelis ekonometrikuli variantebis analizis procesSi ga-
movlenili calkeuli winaaRmdegobebis miuxedavad, eWvs ar iwvevs is ga-
remoeba, rom SesaZlebelia mTliani gamoSvebis moculobasa da war-
moebaSi gamoyenebuli kapitalisa da Sromis raodenobas Soris arsebul 
teqnologiur damokidebulebaze sagadasaxado tvirTis gavlenis mode-
luri Sefaseba da analizi. am damokidebulebas yovel konkretul SemT-
xvevaSi SeiZleba ar esadagebodes kob-duglasis funqcia, Tundac im gan-
zogadebuli saxiT, rogoriTac is (1)-(4) modelSia warmodgenili da sa-
Wiro iyos sxva, ufro rTuli sawarmoo funqciis gamoyeneba8. magram ma-
Sinac ki, roca (1)-(4) modeli damakmayofilebelia rogorc formaluri 
statistikuri kriteriumebis, aseve miRebuli Sedegebis interpretireba-
dobis TvalsazrisiT, igi mxolod viwro WrilSi warmoaCens gadasaxa-
debis rols, romelsac igi asrulebs ekonomikaSi. zemoT ukve aRvniS-
neT, rom sagadasaxado tvirTi zemoqmedebs rogorc warmoebis teqnolo-
giaze, aseve ekonomikur aqtiurobasa da arsebuli resursebis gamoyene-
bis doneze. migvaCnia, rom es ukanaskneli garemoeba gacilebiT mniSvne-
lovania makroekonomikuri TvalsazriT, amitom fiskaluri aspeqtebis 
modelirebisas da gadasaxadebis rolis ganxilvisas mTavari yuradReba 
mas unda daeTmos. 

resursebis gamoyenebis moculobaze sagadasaxado tvirTis 
gavlenis Sefasebis modeli 

am tipis modelis agebas safuZvlad SeiZleba davudoT miwodebis 
ekonomikuri Teoriis erT-erTi warmomadgenlis _ artur laferis kon-

                                                   
7
 1986-2000 wlebSi aSS-Si agregirebuli sagadasaxado ganakveTis saSualo 
wliuri mniSvneloba 0,27-0,31-is farglebSi varirebda. 
8
 kob-duglasis funqcia Teoriuli analizis kargi instrumentia, magram praqtika 
gviCvenebs, rom, elastikurobis mudmivi koeficientebiTac ki, xSir SemTxvevaSi 
igi gamousadegaria konkretuli monacemebis pirobebSi warmoebis  teqnologiis  
modelirebisaTvis. 
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cefciis ganzogadebuli varianti, romlis mixedviTac agregirebuli 
(saSualo) sagadasaxado ganakveTi daaxloebiT iseTive formiT zemoqme-
debs erToblivi gamoSvebis moculobaze, rogorc biujetis sagada-
saxado Semosavlebis sidideze [9, с. 247]. am koncefciis postulatebi 
formalizebuli saxiT SeiZleba Semdegnairad CamovayaliboT:  

1) agregirebuli (saSualo) sagadasaxado ganakveTis gansazRvris 

ares  kidura  0t  da 1t  wertilebze gamoSvebis moculobis, )(tY -s, 

da biujetis Semosavlebis, )(tT -s,  mniSvnelobebi nulis tolia, e.i.  

0)1()0(  YY ,      0)1()0(  TT ; 

2) arsebobs saSualo sagadasaxado ganakveTis t -s iseTi mniSvnelo-

bebi 
*t  da 

**t , rom )(tY  zrdadia ),0[ *t
 SualedSi, klebadia ]1,( *t  

SualedSi, xolo )(tT  zrdadia ),0[ **t  SualedSi da klebadia ]1,( **t  

SualedSi, amasTan, 

)()( *

10
tYtYmax

t



,              )()( **

10
tTtTmax

t



. 

saSualo sagadasaxado ganakveTs, 
*t -s, romlis drosac gamoSvebis 

moculoba maqsimaluria, laferis pirveli gvaris fiskaluri wertili, 

xolo maqsimaluri sabiujeto Semosavlebis momtan 
**t -s ki laferis 

meore gvaris fiskaluri wertili ewodeba9. cxadia, am ori wertilidan 

ekonomikisaTvis ufro mniSvnelovania pirveli gvaris wertili, 
*t .  ami-

tom 
*t -s pirobiTad optimalur saSualo sagadasaxado ganakveTs 

vuwodebT.  

fiskaluri 
*t  da 

**t  wertilebis gansazRvra qveynis ekonomikuri 
politikis srulyofis erT-erT xelSemwyob pirobad SeiZleba iqces. 
Sesabamisi modelis agebisas ori garemoeba unda gaviTvaliswinoT: pir-
veli, nebismier ekonomikaSi produqciis gamoSvebis sidide damokide-
bulia arsebuli ekonomikuri resursebis (Sromis, kapitalis, miwisa da 
samewarmeo unaris) moculobaze, xarisxsa da gamoyenebis teqnologiis 
doneze. es faqtorebi ekonomikis sawarmoo-teqnologiur SesaZleblobas 
gansazRvravs da maTi saukeTeso ganawilebisa da sruli gamoyenebis Sem-
TxvevaSi gamoSvebis moculoba maqsimaluria, romelsac sxvanairad ga-
moSvebis potenciur dones vuwodebT. meore, ekonomikaSi aranakleb 
rols instituciuri garemo asrulebs, romlis Seqmnac saxelmwifos 
funqciaSi Sedis. imaze damokidebulebiT, ramdenad srulyofilia insti-
tuciuri garemo, erTi da igive sawarmoo-teqnologiuri SesaZleblo-
bebis pirobebSi gamoSvebis moculoba gansxvavebuli iqneba nebismieri 
ori ekonomikisaTvis an drois nebimieri ori periodisaTvis. saukeTeso, 
anu idealuri instituciuri garemos SemTxvevaSi faqtobrivi da poten-
ciuri gamoSvebebi erTmaneTis tolia. magram, rogorc wesi, umetes Sem-
TxvevaSi, faqtobrivad arsebuli instituciuri garemo gansxvavdeba misi 
idealuri variantisagan, amitom ekonomikis faqtobrivi erToblivi ga-
moSvebis done potenciurs Camouvardeba. udavoa, rom instituciuri ga-

                                                   
9
 zogad SemTxvevaSi es wertilebi gansxvavebulia zemoT ganxilul balackis 
pirveli da meore gvaris wertilebisagan. es detalurad qvemoT iqneba 
ganxiluli. 
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remos SeqmnaSi, sxva mraval momentTan erTad, mniSvnelovan rols da-
begvris arsebuli sistema asrulebs. modelur doneze SeiZleba gavamar-
tivoT situacia da davuSvaT, rom swored dabegvris sistema aris insti-
tuciuri garemos Seqmnis mTavari faqtori da ekonomikur subieqtTa 
qcevis ganmsazRvreli. Tu aseT daSvebas miviRebT, maSin erToblivi ga-

moSvebis  funqcia )(tY , zogad SemTxvevaSi, Semdegi saxiT SeiZleba war-

movadginoT 

)()( tfYtY pot ,                                                              (10) 

sadac potY  – ekonomikis sawarmoo-teqnologiuri SesaZleblobis 

gamomsaxveli Sedegia; )(tf  – instituciuri aspeqtis amsaxveli funqcia. 

formaluri TvalsazrisiT potY  aRniSnavs raime makroekonomikuri 

sawarmoo funqciis maqsimalur mniSvnelobas optimaluri instituciuri 

garemos pirobebSi. ufro konkretulad, potY  gamosaxavs potenciuri ga-

moSvebis moculobas arsebuli teqnologiis pirobebSi ekonomikuri 
resursebis sruli gamoyenebis dros. 

rac Seexeba (10)-Si Semaval )(tf -s funqcias, igi aRwers gadasaxa-

debis jamuri efeqtis gavlenas gamoSvebaze. es qcevis funqciaa da misi 
Sinaarsidan gamomdinare Semdeg Tvisebebs unda flobdes: 

1. )(tf  zrdadia ),0[ *t  SualedSi da klebadia ]1,( *t  SualedSi. 

sxvanairad, igulisxmeba, rom saSualo sagadasaxado ganakveTis 0-dan 
*t -mde zrda xels uwyobs instituciuri garemos gaumjobesebasa da 

ekonomikuri aqtiurobis amaRlebas, xolo 
*t -dan 1-mde zrda ki – 

gauaresebasa da Semcirebas; 

2. optimaluri sagadasaxado ganakveTisaTvis 1)( * tf . es metad 

mniSvnelovani Tviseba imaze miuTiTebs, rom dabegvris saSualo ganakve-

Ti 
*t  iseTi instituciuri garemos Seqmnis saSualebas iZleva, romlis 

drosac produqciis gamoSvebis efeqtianobas mTlianad warmoebis teqno-
logiuri aspeqtebi gansazRvravs. maSasadame, optimaluri saSualo saga-
dasaxado ganakveTisaTvis gamoSveba maqsimaluria da (10) Semdeg saxes 

miiRebs: potYtY )( *
; 

3. aRsaniSnavia kidev erTi Tviseba, romelic sasurvelia, rom )(tf -

s gaaCndes. kerZod, gadasaxadebis ararsebobisas, e.i. 0t -saTvis 

0)0( f , xolo Tu Seqmnili Semosavali mTlianad amoiReba gadasaxa-

debis saxiT, e.i. Tu 1t , maSin 0)1( f . magram, unda iTqvas, rom me-3 

Tvisebas mTlianad an nawilobriv SeiZleba ar akmayofilebdes )(tf . 

magaliTad, 0t  SemTxvevisaTvis )(tf  nulisagan gansxvavebuli iqneba, 

Tuki vigulisxmebT, rom saxelmwifos sakuTari sawarmoebi gaaCnia da 
maTi mogebidan dividendebis saxiT miRebuli Semosavlebis safuZvelze 
igi ekonomikuri funqciebis Sesrulebas axerxebs. 
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moviyvanoT (10)-is Sesabamisi erToblivi gamoSvebis funqciis 

magaliTi, romelSic )(tf -s zemoT aRniSnuli Tvisebebi eqneba. am miz-

niT gamoviyenoT entropiuli funqciis )ln( tt  saxeSecvlili varianti10: 

 tettf ln)(  .                             (11) 

maSin gveqneba:  

)ln()()(  tteYtfYtY potpot  ,                    (12) 

sadac   statistikurad Sesafasebeli dadebiTi parametria; e  –  
neperis ricxvia (naturaluri logariTmis fuZe). 

(12)-is Sesabamis sabiujeto Semosavlebis funqciaa  

)ln()()()( 1  tteYtftYttYtT potpot

 .                                  (13) 

SeiZleba vaCvenebT, rom (12)-(13) modelis pirobebSi laferis pir-

veli da meore gvaris fiskaluri wertilebis, 
*t -s da 

**t -s, mniSvnelo-
bebi Semdegnairad ganisazRvreba: 

  


/1* 1exp  et ,        

)1/(1**

)1(
1exp

















et .         

(14) 
garda amisa, samarTliania Semdegi pirobebi: 

0)(
0




tflim
t

,  1)( * tf  ,  0)1( f . 

amitom, erToblivi gamoSvebis (12) funqciisaTvis gveqneba: 

0)(
0




tYlim
t

,   potYtY )( *
,   0)1( Y . 

xolo sabiujeto Semosavlebis (13) funqciisaTvis ki11 

0)(
0




tTlim
t

,  potYtT







1
)( **

,   0)1( T . 

rogorc vxedavT, (12)-(13) modelis pirobebSi 
*t  da 

**t  fiskaluri 

maxasiaTeblebis mniSvnelobebi mTlianad   parametrzea damokidebuli. 
am ukanasknelis SefasebisaTvis da, maSasadame, (12)-(13) modelis iden-
tifikaciisaTvis, saWiroa dakvirvebis monacemebi mTliani gamoSvebis, 

)(tY -s, sagadasaxado ganakveTis, t -s, da gamoSvebis potenciuri donis, 

potY -is, Sesaxeb. CamoTvlilTagan ukanaskneli ( potY ) aradakvirvebadi, anu 

                                                   
10

 aRsaniSnavia, rom entropiuli funqcia laferis Teoriis ilustr-
rebisaTvis pirvelad gamoiyena vladimer papavam [10, 11]. mogvianebiT am 
modelis ganzogadeba ganaxorciela giorgi lolaZem [12].   
11

 samwuxarod, Cvens wignSsa [13] da statiaSi [14] daSvebulia teqnikuri Secdoma – 

biujetis maqsimaluri Semosavlebis Sesabamis formulaSi gamorCenilia   

parametri da )1()( **   potYtT  gamosaxulebis nacvlad mocemulia 

)1()( **  potYtT . am Secdomam teqstis mcire nawilis uzustoba ganapiroba.  
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latenturi sididea, amitom misi mniSvnelobis dadgena (Sefaseba) gark-
veuli meTodikis SemuSavebas moiTxovs, rac calke problemaa12. 

(12)-(13) modelis farglebSi potY -Tan dakavSirebuli problemis 

gadawyvetisaTvis unda gaviTvaliswinoT is garemoeba, rom mTliani ga-

moSvebis potenciuri done potY , gamoSvebis faqtobrivi donisagan gansx-

vavebiT, ganisazRvreba ekonomikuri resursebis ara gamoyenebuli, aramed 
arsebuli moculobiT. Tu yuradRebas mxolod or agregirebul re-
sursze – Sromasa da kapitalze gavamaxvilebT, maSin SegviZlia Cav-
weroT  

),( LYpot  ,                                                             (15) 

sadac   – kapitalis arsebuli moculobaa; L - samuSao Zalis 
(dasaqmebulebisa da umuSevrebis erTobliobis) arsebuli raodenoba;   

– raime Sesafasebeli funqcia, romelsac SeiZleba pirobiTad `potenci-
uri gamoSvebis teqnologiuri funqcia~ vuwodoT. am funqciis Sefaseba 

izolirebulad, ),( LYpot   gamosaxulebis ganxilviT, SeuZlebelia, 

vinaidan am ukanasknelSi Semavali potY -is mniSvnelobebi, rogorc ukve 

aRvniSneT,  CvenTvis ucnobia. amave dros, Tu mTliani gamoSvebis (10) 

funqciaSi potY -is mniSvnelobas ),( L  funqciiT CavanacvlebT da mi-

Rebul  

)(),()( tfLtY                                                             (16) 

gamosaxulebas regresiul gantolebad gardavqmniT, maSin )(tf -

sTan erTad SevZlebT, agreTve, ),( L  funqciis Sefasebasac. 

sailustraciod mivmarToT aSS-is ekonomikis Sesaxeb arsebul sta-
tistikur monacemebs da saanalizo periodad ganvixiloT 1970-2008 wle-
bi13. (16)-is konkretuli ekonometrikuli saxis dasadgenad ki potenciuri 
gamoSvebis funqcia (15) Semdegi saxiT warmovadginoT: 


11)( 

 iii
i

i YLLAY e
pot

,                          (17) 

sadac i  – drois aRmniSvneli indeqsia; )(ipot
Y  – potenciuri gamos-

vebis moculoba i  periodSi; A , , ,  da   statistikurad Sesafase-

beli parametrebi; iL , 1iL  – samuSao Zalis raodenoba Sesabamisad 

drois  i  da 1i  periodebSi; 1iY  – gamoSvebis faqtobrivi moculoba 

1i  periodSi. 
potenciuri gamoSvebis funqciisaTvis aseTi struqturis SerCeva 

ramdenime garemoebam ganapiroba. pirveli dakavSirebulia avtokorela-

                                                   
12

 praqtikaSi gamoSvebis potenciuri donis SefasebisaTvis ramdenime midgoma 
gamoiyeneba. am midgomebis zogad mimoxilvas eZRvneba  moxseneba [15]. gamoSvebis 

potenciuri donis Sefasebis ramdenime specifikuri meTodi SemoTavazebulia 
statiebSi [16, 17] . 
13

 monacemebi aRebulia  aSS-is ekonomikuri analizis biuros oficialuri 
saitidan:   www.bea.gov. 

http://www.bea.gov/
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ciis problemis gadalaxvasTan. laguri cvladebi ( 1iL  da 1iY ) mo-

delSi ZiriTadad am mizniTaa CarTuli, Tumca am cvladebis gaTvalis-
wineba ekonomikuri analizis CarCos afarToebs, radganac SesaZlebeli 
xdeba dinamikuri aspeqtebis asaxva; meore garemoeba kapitalis arsebuli 
moculobis asaxvas ukavSirdeba. rogorc vxedavT, modelSi warmoebis es 
faqtori, samuSao Zalisagan gansxvavebiT, cxadi saxiT ar figurirebs14. 
gaangariSebebma gviCvena, rom kapitalis moculobis gaTvaliswinebis 
SemTxvevaSi modelis Semfasebeli parametrebis nawili statistikurad 
aramniSvnelovania, amitom sasurvelia SemovifargloT mxolod erTi Zi-
riTadi faqtoriT – samuSao ZaliT. ufro metic, wminda ekonometrikuli 
problemis ararsebobis SemTxvevaSic ki, potenciuri gamoSvebis donis 
mTavar ganmsazRvrel faqtorad mxolod samuSao Zalis ganxilva gamar-
Tlebulia. saqme isaa, rom aSS-is ekonomikisaTvis (da ara marto) Sroma 
ufro `deficituri~ faqtoria, vidre kapitali. sxvadasxva gaangariSebiT 
aSS-isaTvis e.w. kapitalis datvirTvis bunebrivi done daaxloebiT 82%-
ia [19, gv. 8], maSin, roca umuSevrobis bunebrivi done 6%-ze naklebia.                                                         

(17)-is mniSvneloba gaviTvaliswinoT (12)-Si da miRebuli gamosaxu-
leba 

)ln()()(
11)( iiiii

i
iii tetYLLAtfYtY e

pot
 


                 (18) 

galogariTmebiT Semdegi saxis regresiul gantolebad 
gardavqmnaT:  

iiiii
i tYLLiA

te

tY

i

 lnlnlnlnln)ln(
ln

)(
ln

11













 ,        

(19) 

sadac i  – SemTxveviTi wevria da axasiaTebs potenciuri 

gamoSvebidan 
faqtobrivi gamoSvebis gadaxris im nawils, romelic arasagadasa-

xado garemoebebiTaa ganpirobebuli (igulisxmeba, rom i -s gaaCnia log-

normaluri ganawileba). mocemuli gantolebis Sefasebis Sedegebi moyva-
nilia cxril 2-Si. rogorc vxedavT, Sefasebuli modelis yvela koefi-
cienti, maT Soris Tavisufali wevric, statistikurad mniSvnelovania, 
maRali mniSvnelovnebiT gamoirCeva determinaciis Cveulebrivi da 
koreqtirebuli koeficientebi, ar arsebobs avtokorelaciis problema 
(es ukanaskneli uaryofilia 1%-iani mniSvnelobis donisaTvis darbin-

uotsonis rogorc DW , aseve h  statistikiT). maSasadame, Sefasebuli 
modeli daskvnebis gasakeTeblad vargisia. 

                                              
 
 
 
 
 

                                                   
14

 Tumca igi garkveul gamovlinebas arapirdapiri saxiT A  da 1iY  elementebSi 

hpovebs. 
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  cxrili 2. 

regresiis (19) gantolebis Sefasebis Sedegebi 
saanalizo periodi: 1970 _ 2008 wlebi; 

cvladebi koefici-
entebi 

Sefase-
bebi 

standartuli 
Secdomebi 

stiudentis t - 
statistika 

albaTo-
ba 

mudmivi )ln( A  4,1663 01,1740 3,5486 0,0012 

i    0,0168 0,0042 4,0091 0,0003 

iLln    2,2793 0,5945 3,8342 0,0005 

1
ln

iL    -2,1935 0,5703 -3,8465 0,0005 

1
ln

iY    0,4334 0,1259 3,4435 0,0016 

itln    0,8685 0,0839 10,3453 0,0000 

9985,02 R ,  koreqtirebuli 9982,02 R , 

4390)34,4( F , 0000,0p ;  5770,1DW , 65,1h  

 

cxril 2-Si mocemuli  -s safuZvelze, (14) formulebis gamoyene-
biT, advilad davadgenT, rom saanalizo periodisaTvis 

3162,0* t ,      5856,0** t . 

es Sedegi ramdenime saintereso garemoebaze migvaniSnebs. 
jer erTi, laferis pirveli gvaris fiskaluri wertilis, anu opti-

maluri sagadasaxado ganakveTis, 
*t -s, aq mocemuli mniSvneloba ramde-

nadme aRemateba ganxiluli periodis TiToeuli wlis faqtobriv t -s 
mniSvnelobas15. calkeuli wlebis faqtobrivi sagadasaxado tvirTis op-

timaluridan gadaxris Sedegebis Sesaxeb SeiZleba vimsjeloT )(tf  

funqciis mniSvnelobebiT. zemoT ukve aRvniSneT, rom 1)( * tf , xolo 
*t -sagan gansxvavebuli nebismieri t -saTvis, 1)( tf . am ukanasknel Sem-

TxvevaSi faqtobrivi gamoSvebis done CamorCeba potenciuri gamoSvebis 
dones da CamorCenis mizezi SeiZleba iyos rogorc gadametebuli, aseve 
arasakmarisi sagadasaxado tvirTi. amasTan, rac metad gansxvavdeba faq-
tobrivi sagadasaxado ganakveTi t misi optimaluri mniSvnelobisagan, 

miT didia sxvaoba ( )(1 tf ), anu procentuli gansxvaveba potenciuri da 

faqtobrivi gamoSvebis doneebs Soris. am gansxvavebis TvalsaCino ilus-
trirebas iZleva nax. 1, sadac warmodgenilia sagadasaxado tvirTis ara-
optimalurobis mizeziT miuRebeli mTliani Siga produqtis procentu-
li mniSvnelobebis dinamika. nax. 1 gviCvenebs, rom (12)-(13) modelis Ta-
naxmad, laferis Teoriis samarTlianobis pirobebSi, aSS-is ekonomikaSi 
sagadasaxado tvirTis mowesrigebis gziT gamoSvebis zrdis garkveuli 

                                                   
15

 cnobisaTvis: 1970-2008 wlebis t -s faqtobriv mniSvnelobaTa simravles  

Seesabameba utoloba 3028,02605,0  t , amasTan, saSualo perioduli mniSv-

neloba, t , Seadgenda 0,2772-s.    
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rezervi arsebobda. dabali sagadasaxado tvirTis gamo zogierTi wli-
saTvis (1971, 1975, 1983, 1984, 2003 wlebi) es rezervi 1%-s aRemateboda, 
zogierTisaTvis ki 0,2%-ze naklebi iyo. Tu gamoviTvliT saSualo peri-
odul mniSvnelobas, miviRebT, rom 1970-2008 wlebSi, sagadasaxado tvi-
rTis araoptimalurobis gamo, potenciuri gamoSvebidan faqtobrivis 
wliuri CamorCena saSualod 0,66%-s Seadgenda. es rezervi mcire ar 
aris, amitom SeiZleba iTqvas, rom ganxilul periodSi aSS-is ekonomika 
saSualod araoptimaluri sagadasaxado tvirTis pirobebSi funqcioni-
rebda. 

 
nax. 1. araoptimaluri sagadasaxado tvirTis mizeziT aSS-is 

potenciuri gamoSvebis donidan faqtobrivi gamoSvebis donis CamorCenis 
dinamika 1970-2008 wlebSi 

 
meore, (12)-(13) modelidan gansazRvruli laferis pirveli da meo-

re gvaris fiskaluri wertilebis mniSvnelobebi 
*t  da 

**t  ramdenadme 
ufro maRalia, vidre (1)-(4) modelidan gansazRvruli balackis pirveli 

da meore gvaris fiskaluri wertilebis 
Yt  da 

Tt  saSualo perioduli 
mniSvnelobebi [3]:       

2839,0
1

1

 


n

i

i
YY t

n
t ,  




n

i

i
TT t

n
t

1

2934,0
1

. 

es mosalodnelic iyo, radganac (12)-(13) modeli gadasaxadebis 
rols ufro farTo WrilSi ganixilavs, vidre (1)-(4) modeli. saqme isaa, 

rom balackis pirveli gvaris wertili, 
Yt , gviCvenebs, rogori unda 

iyos sagadasaxado ganakveTis mniSvneloba, rom warmoebaSi CarTuli 
(faqtobrivad gamoyenebuli) ekonomikuri resursebidan miviRoT maqsima-

luri gamoSveba, maSin roca laferis pirveli gvaris wertili 
*t  gamo-

saxavs sagadasaxado ganakveTis im mniSvnelobas, romlis drosac arse-
buli (potenciurad gamosayenebeli) ekonomikuri resursebidan maqsima-
luri gamoSveba miiReba. analogiurad, balackis meore gvaris wertili, 

Tt , biujetis maqsimaluri Semosavlebis Sesabamisi sagadasaxado ganakve-
Tia ukve gamoyenebuli resursebis pirobebSi, laferis meore gvaris 

fiskaluri wertili, 
**t , ki igivea potenciurad gamosayenebeli ekonomi-

kuri resursebis pirobebSi. sxvanairad, ekonomikuri resursebis gamoye-
nebis moculoba balackis wertilebisaTvis mocemulia, laferis wer-
tilebma ki es moculoba Tavad unda gansazRvros. 

mesame, aranakleb sayuradReboa is garemoeba, rom laferis fiska-

luri wertilebi, 
*t  da 

**t ,  erTmaneTisagan mniSvnelovnad gansxvavdeba:  

0
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miRebuli Sedegebis Tanaxmad 
**t  TiTqmis orjer aRemateba 

*t -s da 
0,5856-s Seadgens. modelur doneze SesaZlebelia imis dadgena, Tu ra 
daemarTeboda ganxilul periodSi aSS-is ekonomikas saSualo sagadasa-
xado ganakveTis faqtobrivi saSualo perioduli mniSvnelobis 0,5856-
mde gazrdis SemTxvevaSi. modelis Tanaxmad, sagadasaxado ganakveTis 

saSualo periodul mniSvnelobas, 2772,0t -s, potenciuri gamoSvebi-

dan daaxloebiT 0,7 procentuli punqtiT CamorCena Seesabameba.  saga-
saxado ganakveTis 0,5856-mde gazrda, sxva Tanabar pirobebSi, am maCve-
nebls 20%-mde gazrdas gamoiwvevda. es garemoeba eWvis qveS ayenebs 
iseTi ekonomikuri politikis mizanSewonilobas, romlis drosac 
mTavrobisaTvis prioritetuls biujetis sagadasaxado Semosavlebis 
maqsimizacia warmoadgens. 

aucileblad migvaCnia erTi metad mniSvnelovani dazustebis ga-
keTeba. mxedvelobaSi gvaqvs is garemoeba, rom potenciuri gamoSvebidan 
faqtobrivis gadaxra SeiZleba gamowveuli iyos rogorc araoptimaluri 
sagadasaxado tvirTis moqmedebiT, aseve sxva, arasagadasaxado garemoe-

bebiT da faqtorebiT. ))(1( tf  funqciaSi gadaxris mxolod is nawili 

aisaxeba, romelic sagadasaxado tvirTTanaa dakavSirebuli. danarCen 
arasagadasaxado garemoebebiTa da faqtorebiT ganpirobebul gadaxras 
axasiaTebs (19) gantolebaSi Semavali SemTxveviTi wevri,  . gamoSvebis 
moculobaze am garemoebebisa da faqtorebis gavlena zogjer ufro 
mniSvnelovania, vidre sagadasaxado tvirTis gavlena, Tanac isini SeiZ-
leba sruliad sawinaaRmdego mimarTulebiT moqmedebdnen. amas adas-
turebs nax. 2, sadac warmodgenilia (19) modeliT Sefasebuli potenciu-
ri gamoSvebis donidan faqtobrivi gamoSvebis donis mTliani gadaxris 
procentuli mniSvnelobebis dinamika. rogorc naxatidan Cans, calkeul 
wlebSi potenciuridan gadaxris mniSvnelobam 3 da ufro meti procen-
tuli punqti Seadgina, maSin roca araoptimaluri sagadasaxado tvir-
Tis mizeziT gadaxris maqsimaluri mniSvneloba daaxloebiT 1,2%-s Sead-
genda. ufro metic, calkeul wlebSi, arasagadasaxado garemoebebis ze-
moqmedeba imdenad Zlieri iyo, rom man gadafara sagadasaxado tvirTis 
araoptimalurobiT gamowveuli uaryofiTi stimulebi da faqtobrivma 
gamoSvebam, CamorCenis nacvlad, potenciur gamoSvebas gadaaWarba. aseT 
SemTxvevebs nax. 2-ze gadaxris uaryofiTi mniSvnelobebi Seesabameba. 

 
nax. 2. potenciuri gamoSvebis donidan faqtobrivi gamoSvebis 

gadaxrisa da umuSevrobis donis dinamika 1970-2008 wlebSi aSS-Si 
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nax. 2-ze potenciuridan faqtobrivi gamoSvebis gadaxrebis dinami-
kis mrudTan erTad mocemulia umuSevrobis faqtobrivi donis dinamikis 
amsaxveli mrudi. rogorc vxedavT, am ori mrudis moZraobebi erTmaneTs 
Zalian waagavs, rac imas mowmobs, rom maRali umuSevrobis donis piro-
bebSi CamorCena potenciuri gamoSvebidan Sesabamisad maRali iyo, xolo 
gansakuTrebiT dabali (6%-ze naklebi) umuSevrobis donis SemTxvevaSi 
ki faqtobrivma gamoSvebam potenciurs gadaaWarba. es Sedegi gansakuTre-
biT xazgasasmelia, radganac SemoTavazebul modelSi arc umuSevrobis 
done da arc gamoyenebuli Sromis raodenoba egzogenur cvladebad 
dafiqsirebuli ar aris. ufro metic, (12)-(13) modeli umuSevrobis buneb-
rivi donis (potenciuri gamoSvebis pirobebSi arsebuli umuSevrobis 
donis) mniSvnelobis endogenuri Sefasebis saSualebas iZleva. amisaTvis 
unda mivmarToT oukenis formulis erT-erT variants [20, gv. 197], 
romelic amyarebs Sesabamisobas umuSevrobis donesa da miuRebeli 
mTliani Siga produqtis sidides Soris: 

)( *

)(

)(
uu

Y

YY

i
i

ii

pot

pot



 ,                                                   (20)                                

sadac u  umuSevrobis arsebuli (faqtobrivi) donea; 
*u  – 

umuSevrobis bunebrivi done;   – oukenis parametri. es ukanaskneli 

gviCvenebs potenciuri gamoSvebidan faqtobrivi gamoSvebis CamorCenis 
procentul cvlilebas umuSevrobis faqtobrivi donis bunebrivi doni-
dan erTi procentuli punqtiT gadaxris SemTxvevaSi16. advilad SevniS-
navT, rom (20) gamosaxuleba movlenas statikaSi aRwers – masSi Sema-
vali yvela maCvenebeli erTi da igive periods miekuTvneba – amitom   -

s SeiZleba vuwodoT oukenis statikuri koeficienti. 

SemoviRoT aRniSvnebi potpotpot YYYg )(  , 
*

0 u   da (20) 

regresiul modelad gardavqmnaT: 

iiipot ug   0)( , ni ,,2,1  ,                                           (21) 

sadac  -SemTxveviTi wevria. SevafasoT 0  da   parametrebi ise, 

rom  (21)-Si damokidebuli cvladis, potg -s, mniSvnelobebad ganvixiloT 

(19) gantolebiT gansazRvruli potenciuri gamoSvebidan faqtobrivis 
gadaxris mniSvnelobebi.  am procedurebis Sedegad Cvens SemTxvevaSi 
miviRebT  

upotg
)1516,0()9499,0(

50493,043752,2ˆ  , 2,11)37,1(;2306,02  FR ; 

663,1DW , 

sadac koeficientebis qveS frCxilebSi miTiTebulia standartuli 
Secdomebi. Sefasebuli gantoleba yvela kriteriumis mixedviT statis-
tikurad mniSvnelovania, amitom SegviZlia CavTvaloT, rom 1970-2008 wle-
bis monacemebis Tanaxmad, aSS-isaTvis oukenis statikuri koeficienti 

5049,0 . maSasadame, umuSevrobis bunebriv donesTan SedarebiT faq-

                                                   
16

   ar aris umuSevrobis donis mimarT miuRebeli mTliani Siga produqtis 

elastikurobis koeficienti. 
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tobrivi donis 1 procentuli punqtiT gadideba (Semcireba) miuRebeli 
mTliani Siga produqtis sidides saSualod 0,5%-iT zrdis (amcirebs). 

rac Seexeba umuSevrobis bunebrivi donis mniSvnelobas, 
*u -s, igi Sead-

gens 4,8274%-s da miiReba gamosaxulebidan 
*

0 u  , romelSic 

5049,0 , xolo 43752,20  . 

oukenis formulis varianti – (20) gansxvavdeba makroekonomikis 
Tanamedrove saxelmZRvaneloebSi oukenis kanonis ilustrirebisaTvis 
farTod gamoyenebuli Semdegi variantisagan:  

)( *

1 gguu yiii    ,                          (22) 

romelSic 
*g  aRniSnavs mTliani Siga produqtis zrdis normalur 

temps (zrdis tempi, romelic Seesabameba umuSevrobis mudmiv dones); 

yig  – mTliani Siga produqtis zrdis faqtobrivi tempia: 

iiiyi YYYg )( 1 ;   – oukenis parametria, romelic amjerad gamosa-

xavs mTliani Siga produqtis zrdis faqtobrivi tempis normaluri 
tempisagan gadaxris sididis gavlenas umuSevrobis donis cvlilebaze. 
aSkaraa, rom (22) movlenas dinamikaSi aRwers, radganac masSi Semavali 
rogorc zrdis tempis, aseve umuSevrobis donis maxasiaTeblebi droSi 

cvlilebas gamoxatavs. aqedan gamomdinare,  -s SeiZleba vuwodoT ou-

kenis dinamikuri koeficienti. oukenis statikuri da dinamikuri koefi-
cientebis Sinaarsobrivi gansxvaveba aSkaraa; gasakviri ar aris, rom maT 
Soris raodenobrivi gansxvavebac iarsebebs. amaSi advilad davrwmunde-

biT, Tu aRniSvnebiT 1 ii uuui , 
*

0 g   (22)-s Semdeg regresiul 

modelad  gardavqmniT 

iyii gu   0 , ni ,,2,1  , 

sadac i  SemTxveviTi wevria, xolo 0  da   sidideebs imave pe-

riodis monacemebiT SevafasebT, rac (21) modelisaTvis gamoviyeneT. 
miviRebT: 

)03917,0()14007,0(
40239,025186,1ˆ

ygu  , 105)37,1(;7404,02  FR ; 788,1DW . 

aqedan gamomdinareobs, rom oukenis meore gvaris (dinamikuri) koe-

ficienti 4024,0 , xolo mTliani Siga produqtis zrdis normaluri 

tempi 1111,3/0

*  g %17. 

dasasruls SevCerdeT (12)-(13) modelis zemoT ganxiluli ekono-
metrikuli versiis erT saintereso Taviseburebaze, romelic dakavSi-

                                                   
17

 es Sedegebi srulad esadageba, magaliTad, olivie blanSaris makroekonomikis 
kursSi moyvanil monacemebs [21, gv. 184-185]. aqve gvinda aRvniSnoT, rom 
ekonomikis, maT Soris makroekonomikis, zogierT saxelmZRvaneloSi oukenis 
formulis dinamikuri variantis, (22)-is, safuZvelze miRebuli Sedegebi pirdapir 
miewereba statikur variants (20)-s, rac, Cveni azriT, arasworia.   
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rebulia laguri elementebis arsebobasTan. am ukanasknelTa saSualebiT 
SesaZlebelia dinamikaSi mimdinare procesebis analizi da mokle da 
grZelvadiani maxasiaTeblebis gansazRvra. gansakuTrebiT es exeba samu-
Sao Zalisa da gamoSvebis urTierTdamokidebulebas. magaliTad, cxril 
2-Si moyvanili   parametris Sefasebuli mniSvneloba 2,2793 gamosaxavs 

mocemuli periodis gamoSvebis elastikurobas amave periodis samuSao 
Zalis mimarT. rogorc vxedavT, samuSao Zalis raodenobis zrda da-
debiTad aisaxeba mimdinare gamoSvebaze, rac sruliad logikuria.  -s 

moklevadiani elastikurobis koeficienti ewodeba. SeiZleba vaCvenoT, 
rom (22) damokidebulebis pirobebSi samuSao Zalis mimarT gamoSvebis 
grZelvadiani elastikuroba, anu elastikurobis koeficienti wonaswo-

robis mdgomareobisaTvis ganisazRvreba rogorc )1()(   . cxril 

2-is monacemebidan gamomdinare, am ukanasknelis ricxviTi mniSvneloba 
0,1514-is tolia da moklevadiani elastikurobis koeficientze  naklebia. 
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MODELS ESTIMATING TAX BURDEN IMPACT UPON THE EFFICIENCY 

AND VOLUME OF USAGE OF RESOURCES 

 

Summary 

 

The article discusses two different approaches to assess the impactof the aggregate tax 

burden upon the volume of the output and budget revenues.  The first approach is based upon 

the transformational type of model and the other is based upon the behavioural type of model.  

A production function with a variable elasticity coefficient plays a key role in the first 

approach whilst the specific option of the entropy function comes into play in the second.  Both 

of the models allow for determining the so-called first and second fiscal points (the average tax 

rates relevant to a maximum production effect and to the maximum tax revenues of the 

budget).  The article concludes that it is only the points of the second type of model which 

correspond to the conception of Laffer since the volume of the usage of economic resources for 

the points derived from transformational type of model is exogenic whilst the endogenic 

determination of the volume is made for points of the behavioural type of model.  The results 

are demonstrated by using available data on the US economy.  
 
 
 
 

http://www.federalreserve.gov/newsevents/speech/mishkin20070524a.htm
http://www.bea.gov/
http://www.imf.org/external/pubs/ft/scr/2005/rus/cr05379r.pdf



