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რეზიუმე

gamokvleulia determinirebuli da stoqasturi finansuri
maTematikis zogierTi problema. deterministul nawilSi
ganxilulia finansuri xdomilobebi da nakadebi, kerZod pirveli
da meore rigis nakadebi. Seswavlilia meore rigis nakadis
aqtualizacia – pirveli rigis nakadad gardaqmna, anu avansirebisa
da finalizaciis operaciebi. motanilia meore rigis nakadis
ricxvze gamravlebisa da nakadebis Sekrebis operaciebis
ganmartebebi da ricxviTi magaliTebi. specialuri meore rigis
nakadisTvis – rentisTvis Semotanilia rentis periodis dayofis
operacia da Seswavlilia am operaciis kavSiris Tvisebebi
avansirebisa da aqtualizaciis operaciebTan. Seswavlilia
agreTve finansuri nakadebisTvis finansuri kanonebis –
kapitalizaciisa da diskontirebis operaciebis Tvisebebi.

stoqastur nawilSi gamokvleulia finansuri bazris
binomuri modelis SemTxvevaSi evropuli ofcionis fasdadebis
amocana. finansuri bazris struqtura sakmaod rTuli bunebisaa
da misi analizi moiTxovs saintereso da rTuli maTematikuri
amocanebis gadaWras. aseTebia magaliTad: bazris modelis
SerCeva da masSi Semavali parametrebis Sefaseba, aqciebis an sxva
aqtivebis yidva-gayidvis kontraqtebis, magaliTad ofcionebis,
forvardebis, fiuCersebis, samarTliani fasis dadgena, investoris
TviTdafinansebadi da araTviTdafinansebadi optimaluri
strategiebis dadgena da sxva.

Seswavlilia evropuli tipis standartuli ofcionebis
fasdadebis amocana TviTdafinansebadi strategiebisTvis da
araTviTdafinansebadi strategiebis erTi klasisTvis.

gadawyvetilia evropuli ofcionis fasdadebis zogadi
amocana araTviTdafinansebadi strategiisTvis, rodesac ofcionis
gadaxdis funqcia damokidebulia aqciis fasis mxolod bolo
momentSi mniSvnelobaze. miRebulia ofcionis samarTliani fasisa
da optimaluri strategiis – hejis cxadi gamosaxulebebi da
agebulia am hejis Sesabamisi kapitalis procesi. gadawyvetilia
agreTve erTi kerZo amocana, rodesac investirebis procesSi
xdeba aqciis fasis proporciuli Tanxis gaTvaliswineba
dividendis saxiT. ganxilulia yidvis dividenti investirebis
procesSi nulis tolia, maSin miRebuli Sedegidan miiReba
kargad cnobili koqsis, rosis da rubinSteinis formula yidvis
standartuli ofcionis samarTliani fasisTvis.

motanilia agreTve sailustracio ricxviTi magaliTebis
amoxsna binomuri xeebisa da mopasuxe portfelis principis
gamoyenebiT.

naSromis mizania: finansuri nakadebis (kerZod rentis),
finansuri operaciebis da finansuri kanonebis Tvisebebis
Seswavla da saTanado sailustracio ricxviTi magaliTebisaTvis
kompiuteruli programebis Sedgena. evropuli ofcionis
fasdadebis amocanaSi diskretuli finansuri bazris SemTxvevaSi
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araTviTdafinansebadi strategiebis ageba da ricxviTi magaliTebis
kompiuteruli programebis Seqmna.

gadmocemulia evropuli ofcionis fasdadebis amocanis
programa; evropuli ofcionis gaTvlis amocanis programa;
araTviTfinansirebadi strategiebis agebis amocanis programa;
minimaluri strategiis kompiuteruli gamoTvla da programa MS
Excel-Si.

Seswavlilia diskretuli finansuri nakadebis (kerZod,
rentis) aqtualizaciis – avansirebisa da finalizaciis operaciebi
da finansuri kanonebis – kapitalizaciisa da diskontirebis
Tvisebebi. araTviTdafinansebadi strategiebis erTi klasisTvis
gadawyvetilia ofcionis fasdadebis zogadi amocanebi da
amoxsnilia kerZo sailustracio ricxviTi magaliTebi.

Seswavlilia finansuri xdomilobebisa da finansuri
nakadebis (kerZod, rentis) Tvisebebi, finansuri, operaciebi da
finansuri nakadebi. motanilia saTanado sailustracio ricxviTi
magaliTebi.

Seswavlilia evropuli tipis ofcionis fasdadebis
problematika araTviTdafinansebadi strategiebisTvis oraqtiviani
finansuri bazris koqsis, rosis da rubenSteinis diskretuli
binomuri modelis SemTxvevaSi:

aqciis fasis bolo momentSi mniSvnelobaze damokidebuli
gadaxdis funqciisaTvis miRebulia ofcionis samarTliani fasisa
da minimaluri hejis cxadi gamosaxulebebi.

gamokvleulia araTviTdafinansebadi strategiebisaTvis
evropuli tipis ofcionis fasdadebis zogadi da kerZo
amocanebi.

miRebuli sailustracio ricxviTi magaliTebis amoxsna
binomuri xeebisa da mopasuxe portfelis principis gamoyenebiT.

gadmocemuli evropuli ofcionis fasdadebis amocanis
programa; evropuli ofcionis gaTvlis amocanis programa da
araTviTdafinansebadi strategiebis agebis programa.
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Abstract

Is studied some problems of deterministic and stochastic financial
mathematics. In deterministic part are considered financial events and flows of funds,
in particular in the flows of first and second order is studied actualization of second
order flow – transformation to first order flow, or operations of advancing and
finalization. Are stated definitions of multiplying on number of second order flow and
flows summation operations and numerical examples. For special second order flows
are introduced operation of rent period division and is studied connection properties of
this operation with operations of advancing and actualization. Also are studied for
flows of funds properties of financial laws capitalization and discounting operations.

In the stochastic part are investigated in the case of binomial model of
financial market task of European type options pricing. The structure of financial
market has rather complex natureand its analysis requires solution of interesting and
complex mathematical problems. Such are, for example: selection of market model
and assessment of including in it parameters, definition of fair price of shares or other
actives purchase contracts, for example options, forwards, futures,; definition of
optimal strategies of self-finansing and nonself-financing  and others.

Are studied European type options pricing problem for self-financing
strategies and for one class of nonself-financing strategies.

Is solved pricing general problem of European option for nonself-financing
strategies, when payment function of option is depended only on latest values of
shares price. Is obtained option’s fair price and optimal strategy – hedge explicit
expressions and is constructed corresponding to this hedge capital process. Is solved
also one particular problem, when in the investment process occurs consideration of
proportional to share’s price amount in the dividend form. Thev standard option for
sale is considered. I this case, when considered dividend in the investment process is
equal to zero, then from the obtained result is received well known Cox-Ross-
Rubinstein model for fair price of standard option for sale.

Also are stated fro illustration solution of numerical examples by application
of trees and answering portfolio principle.

Are studied some problems of deterministic and stochastic financial
mathematics. In the deterministic part are considered financial events and flows of
funds, in particular, the first and second order flows. Is studied actualization of second
order flow – the transformation of first order flow, or operations of advancing and
finalization. Are stated definitions of multiplying on number of second order flow and
flows summation operations and numerical examples. For special second order flows
are introduced operation of rent period division and are studied connection properties
of this operation with operations of advancing and actualization. Also are studied for
flows of funds properties of financial laws capitalization and discounting operations.

In the stochastic part are investigated in the case of binomial model of
financial market task of European type options pricing. The structure of financial
market has rather complex nature and its analysis requires solution of interesting and
complex mathematical problems. Such are, for example: selection of market model
and assessment of including in it parameters, definition of fair price of shares or other
actives purchase contracts, for example options, forwards, futures; definition of
optimal strategies of self-financing and nonself-financing  and others.

Are studied European type options pricing problem for self-financing
strategies and for one class of nonself-financing strategies.



vii

Is solved pricing general problem of European option for nonself-financing
strategies, when payment function of option is depended only on latest values of
shares price. Is obtained option’s fair price and optimal strategy – hedge explicit
expressions and is constructed corresponding to this hedge capital process. Is solved
also one particular problem, when in the investment process occurs consideration of
proportional to share’s price amount in the dividend form. Thev standard option for
sale is considered. I this case, when considered dividend in the investment process is
equal to zero, then from the obtained result am received well known Cox-Ross-
Rubinstein model for fair price of standard option for sale.

Also are stated for illustration solution of numerical examples by application
of trees and answering portfolio principle.

The aim of work: study of features of financial operations and financial laws
of financial flows (in particular, rent) and according generation of computer programs
for numerical examples illustration. In the European option pricing task in case of
discrete financial market the construction if nonself-financing strategies and creation
of computer programs for numerical examples.

ARE stated European option pricing task program; program for European
option calculation task; program for construction of nonself-financing strategies;
computation and program in MC Excel of minimal strategies.

Are studied for properties of discrete financial flows (in particular, rent)
actualization – operations of advancing and finalizations and financial laws –
capitalization and discounting. For one class of nonself-financing strategies are solved
general tasks of option pricing and are solved particular illustrated numerical examples.

Are studied properties of financial events and flows of funds (in particular, the
rent), financial operations and financial flows. The according numerical examples for
illustration are given.

The problematic of European option pricing task for two-activity nonself-
financing strategies in case of discrete binomial model of Cox-Rossi-Rubinstein are
studied.

The depended on payment function for value of share’s price in last moment
are obtained explicit expressions of option fair price and minimal hedge.

Are studied general and partial problems for European option pricing of
nonself-financing strategies.

For illustration solution of numerical examples by application of binomial
trees and response portfolio principle is obtained.

Are stated program of European option pricing; program of European option
calculation and program of nonself-financing strategies construction.
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avtori didi madlobelia saqarTvelos teqnikuri

universitetis sruli profesoris TinaTin kaiSauris da iv.

javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis

profesoris petre babiluas im konsultaciebis, yuradRebisa da

praqtikuli daxmarebisaTvis, rasac mudmivad grZnobda

sadisertacio naSromze muSaobis periodSi.
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შესავალი

Tanamedrove sabazro ekonomikaSi centraluri adgili

fulad-sakredito politikas ukavia. am politikis marTvisa da

kontrolis ZiriTadi instrumentebi finansur bazrebze fasiani

qaRaldebiT operaciebia. es operaciebi Seicavs garkveul riskebs

da saWiroa am riskebis Seswavla da analizi. es sakiTxebi

miekuTvneba finansebis Teorias, romlis maTematikur problematikas

ikvlevs bolo aTwleulebSi intensiurad ganviTarebadi

stoqasturi finansuri maTematika.

sadisertacio naSromSi Seswavlilia deterministuli da

stoqasturi finansuri maTematikis zogierTi amocana. kerZod

finansuri xdomilobebisa da nakadebis droSi yofaqceva da

diskretul binomur bazarze popularuli fasiani qaRaldis –

evropuli tipis ofcionis fasdadebis amocana.

saqarTvelos bolo aTwleulebSi daadga sabazro ekonomikis

ganviTarebis gzas. amitom migvaCnia, rom sadisertacio naSromSi

ganxiluli problematika qveynis ekonomikis ganviTarebisTvis

mniSvnelovani da aqtualuria.

naSromis mizania: finansuri nakadebis (kerZod rentis),

finansuri operaciebis da finansuri kanonebis Tvisebebis

Seswavla da saTanado sailustracio ricxviTi magaliTebisaTvis

kompiuteruli programebis Sedgena. evropuli ofcionis

fasdadebis amocanaSi diskretuli finansuri bazris SemTxvevaSi

araTviTdafinansebadi strategiebis ageba da ricxviTi magaliTebis

kompiuteruli programebis Seqmna.

sadoqtoro naSromis mecnieruli siaxle mdgomareobs

SemdegSi: Seswavlilia diskretuli finansuri nakadebis (kerZod,

rentis) aqtualizaciis – avansirebisa da finalizaciis operaciebi

da finansuri kanonebis – kapitalizaciisa da diskontirebis

Tvisebebi. araTviTdafinansebadi strategiebis erTi klasisTvis

gadawyvetilia ofcionis fasdadebis zogadi amocanebi da

amoxsnilia kerZo sailustracio ricxviTi magaliTebi.



12

saqarTvelos zogierTma bankma aqciebi ganalaga savaWro

ucxour safondo birJebze (finansur bazrebze), amitom

ofcionebis fasdadebis amocanebs didi praqtikuli Rirebuleba

aqvs, radganac ofcionebis erT-erTi ZiriTadi daniSnuleba aris

is, rom isini warmoadgens aqciebis yidva-gayidvis kontraqtebs.

sadisertacio naSromSi miRebuli Sedegebi, dakavSirebuli

ofcionebis fasdadebis zogad da kerZo amocanebTan araTviT-

dafinansebadi strategiebisTvis gamoqveynebulia recenzirebad

JurnalebSi da Cveni azriT maTi utyuaroba eWvs ar iwvevs.

naSromi aprobacia: naSromis calkeuli nawilebi

moxsenebulia 4 saerTaSoriso da respublikur konferenciaze,

xolo mTliani naSromi sadoqtoro programiT gaTvaliswinebul

or seminarze.

publikaciebi: naSromis ZiriTadi Sedegebi gamoqveynebulia

8 samecniero statiasa da 4 konferenciebis moxsenebaTa

krebulebSi. aseve or saxelmZRvaneloSi.

sadisertacio naSromis struqtura da moculoba. naSromi

Sedgeba Sesavlisgan, oTxi Tavisgan da ocdaxuTi paragrafisgan.

daskvnebisa da gamoyenebuli literaturisagan. naSromis

moculoba 141 gverdia.

ganvixiloT axla naSromis ZiriTadi Sinaarsi mokled.

pirvel TavSi motanilia naSromSi gamoyenebuli

literaturis mimoxilva. kerZod Camoyalibebulia ZiriTadi

sakiTxebi da miTiTebulia am sakiTxebTan dakavSirebuli

Sedegebi citirebuli naSromebis mixedviT.

meore TavSi Seswavlilia finansuri xdomilobebisa da

finansuri nakadebis (kerZod, rentis) Tvisebebi, finansuri

operaciebi da finansuri nakadebi. motanilia saTanado

sailustracio ricxviTi magaliTebi.

mesame TavSi gamokvleulia araTviTdafinansebadi

strategiebisTvis evropuli tipis ofcienis fasdadebis zogadi

da kerZo amocanebi.

meoTxe TavSi motanilia sailustracio ricxviTi
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magaliTebis amoxsnebi evropuli tipis yidvisa da gayidvis

standartuli ofcionebisTvis. gamoyenebiTi programebis

paketebis finansuri funqciebi programa MS Excel-So da programa

`maTematikaSi~. agreTve gadmocemulia evropuli ofcionis

fasdadebis amocanis; evropuli ofcionis gaTvlis da

araTviTfinansirebadi strategiebis agebis kompiuteruli

programebi da magaliTebi.
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თავი I. ლიტერატურის მიმოხილვა

1.1. problemis mdgomareoba

cnobilia, rom Tanamedrove sabazro ekonomikaSi

centraluri adgili ukavia finansur bazarze fasiani

qaRaldebiT operaciebs. es operaciebi Seicavs garkveul riskebs

da saWiroa am riskebis Seswavla da analizi. am problemebs

Seiswavlis finansuri maTematika. finansuri maTematika ori

ZiriTadi mimarTulebisagan Sedgeba: deterministuli finansuri

maTematika da stoqasturi finansuri maTematika. pirvel

SemTxvevaSi igulisxmeba, rom finansuri procesebis droSi

sruli gansazRvrebaa SesaZlebeli, xolo meore SemTxvevaSi

xdeba SemTxveviTi faqtorebis gaTvaliswineba. finansur

maTematikaSi Seiswavleba saprocento gankveTis droiTi

struqtura mxolod droze damokidebulebis gaTvaliswinebiT.

stoqasturi finansuri maTematika finansebis Teoriis

maTematikur problematikas ikvlevs da igi intensiurad

viTardeba bolo aTwleulSi. am kvlevaSi gadamwyveti roli

albaTobis Teoriisa da maTematikuri statistikis, SemTxveviT

procesTa Teoriisa da, gansakuTrebiT, Tanamedrove stoqasturi

analizis meTodebs miekuTvneba. swored am meTodebis gamoyenebiT

gaxda SesaZlebeli ZiriTadi (sabaziso, pirveladi) fasiani

qaRaldebis, magaliTad, obligaciebis, aqciebis evoluciis

(traeqtoriis) adekvaturi aRwera, finansuri bazrebis droSi

diskretulad da uwyvetad funqcionirebadi maTematikuri

modelebis Seqmna da warmoebuli (meoradi) fasiani qaRaldebis,

magaliTad, ofcionebis, forvardebis, fiuCersebis gaTvlis

amocanebis gadawyveta. saxelwodeba `warmoebuli fasiani

qaRaldi~ miuTiTebs imaze, rom igi warmoadgens garkveul

pirobebSi raime aqtivis yidva-gayidvis xelSekrulebas

(kontraqts) or mxares – myidvelsa da gamyidvels Soris. mag.,

oficionis (oficionuri kontraqtis) safuZveli SeiZleba iyos

aqcia, valuta, saqoneli, TviTon ofcioni da sxv.
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1. Tanamedrove finansuri bazari warmoadgens fulis,

valutis (rogorc ucxouri qveynis fulis), keTilSobili

(Zvirfasi) liTonebisa da sxvadasxva finansuri instrumentebis,

maT Soris fasiani qaRaldebis bazrebis erTobliobas. rogorc

winasityvaobaSi aRvniSneT, ganasxvaveben ZiriTad (pirvelad,

sabaziso) da warmoebul (meorad) fasian qaRaldebs. pirvels

miekuTvneba, magaliTad, obligaciebi, sabanlo angariSi, aqciebi,

meores – ofcioni, romelic SeiZleba iyos aqciis yidva-gayidvis

sxvadasxva tipis kontaqti (xelSekruleba).

sainteresoa SevniSnoT, rom sabanko tipis operaciebi bankis

msgavsi institutebis mier tardeboda jer kidev Zvel egvipteSi,

xolo Zvel babilonsa da asureTSi ki ukve arsebobda

saprocento ganakveTis Sedegad mogebis momtani sasesxo kapitali

da garkveuli saxis veqsili (fasiani qaRaldi). Tanamedrove tipis

banki pirvelad Seiqmna italiis q. genuaSi 1407 wels, xolo

aqciebiT vaWrobis dasawyisidan iTvleba q. amsterdamSi safondo

birJaze aqcionerTa kompaniebis mier aqciebis gayidva 1602 wels.

rac Seexeba meorad finansur instrumentebs, maTi

intensiuri ganviTareba daiwyo XX saukunis samocdaaTiani

wlebidan (Tumca, mag., ofcioni adrec arsebobda) da ZiriTadad

dakavSirebuli iyo Semdeg garemoebebTan:

1) 1973 wlidan dawyebuli, valutebis fiqsirebuli

gacvliTi kursebis magivrad SemoRebuli iyo cvalebadi

(`mcuravi~) kursebi. zogierTi maTganisaTvis ki dawesebuli iqna

cvalebadobis garkveuli Sualedi (`derefani~). amas daemata

saprocento ganakveTebis cvalebadoba;

2) gasuli saukunis samocdaaTiani wlebidan daiwyo

dolaris gaufasureba oqrosTan mimarTebaSi. 1971 wlis Semdeg,

oqros stabilurma fasma (erTi uncia – 28,25 grami oqro Rirda 35

dolari) mkeTrad iwyo momateba da ukve 1980 wels erTi uncia

oqro 570 dolari Rirda;

3) warmoiSva navTobis msoflio krizisi navTobis fasebis

cvalebadobasTan dakavSirebiT;
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4) msoflios finansur bazrebze moxda aqciebis

realizaciis Semcireba;

5) qveynebi aRmoCndnen gansxvavebul ekonomikur sutuaciebSi,

gansakuTrebiT meore msoflio omis damangreveli Sedegebis

Semdeg.

am movlenebma bunebrivad gazarda riski finansur

urTierTobebSi. aucilebeli gaxda finansuri riskisagan Tavis

dacvisa da misi garkveulad ganeitralebis mizniT axali

finansuri produqciisa da teqnologiis Seqmna. ase daiwyo e.w.

finansuri inJineriis Camoyalibeba da ganviTareba, romlis

ZiriTad finansur instrumentebs swored warmoebuli fasiani

qaRaldebi warmoadgens.

amasTan erTad, sul ufro izrdeboda qveynebs Soris

finansuri urTierTobebis moculoba da siswrafe. sxvadasxva

garemoebebTan erTad amas xeli Seuwyo mecnierul-teqnikurma

progresma da gansakuTrebiT kompiuteruli mecnierebebis

ganviTarebam. garda amisa, finansur urTierTobebSi arsebulma

realurma riskma, ganusazRvrelobam daaCqara finansebis

Teoriisa da finansuri inJineriis problematikaSi albaTur-

statistikuri meTodebis gamoyeneba da saTanado maTematikuri

aparatis Seqmna. yovelive amis safuZvelze Seiqmna da ganviTarda

Tanamedrove stoqasturi finansuri maTematika.

finansurma bazrebma sakmaod swrafi reagireba moaxdina

zemoT aRniSnul garemoebebze. 1973 wels amerikis SeerTebuli

Statebis qalaq CikagoSi gaixsna standartuli ofcionebis birJa.

sainteresoa moviyvanoT investorebis reagirebis zogierTi

maCvenebeli investirebis axal SesaZleblobebTan dakavSirebiT.

gaxsnis dRes, 26 aprils, 16 saxis aqciaze daido 911 kontraqti

yidvis ofcionze. erTi wlis Semdeg ideboda 20000-ze meti, xolo

sami wlis Semdeg 100000-ze meti kontraqti yoveldRe. 1987 wels

am maCvenebelma 700 aTasi kontraqti Seadgina 100 saxis aqciaze,

e.i. yoveldRiur brunvaSi iyo 70 milioni aqcia. sainteresoa,
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agreTve, SevniSnoT, rom imave 1987 wels qalaq niu-iorkis birJaze

yoveldRiur brunvaSi monawileobda 190 milioni aqcia.

finansur samyaroSi aseTma mniSvnelovanma Zvrebma

bunebrivad gazarda mosaxleobaSi finansur urTierTobebSi

aqtiuri monawileobisa da amis saSualebiT `fulis keTebis~

survili. TiTqmis yoveli amerikuli ojaxi asobiT aqciis

mflobelia da TavianTi danazogebiT investirebas eweva amerikis

sabazro ekonomikaSi.

finansur bazrebze sxvadasxva saxis ZiriTad fasian

qaRaldebTan erTad vaWroben uamravi meoradi fasiani

qaRaldebiT. yidva-gayidvis kontraqtebis nawilis saxelwodebebis

ubralo CamonaTvaliTac ki advilad davinaxavT finansur

urTierTobebSi meoradi fasiani qaRaldebis mniSvnelobas da

mravalferovnebas: fiuCersebi, fiuCersebi obligaciebze da

sabirJo indeqsebze, evropuli da amerikuli tipis sandartuli

ofcionebi, egzotikuri ofcionebi: bostonis ofcioni, rusuli

ofcioni, aziuri ofcioni, kalaTis ofcioni, svopebi, kepebi,

florebi, svopcionebi. es aris meoradi fasiani qaRaldebis

saxeobis arasruli CamonaTvali.

SemdgomSi Cven ganvixilavT mxolod ori aqtivisagan –

obligaciebisagan (sabanko angariSisagan) da aqciebisagan Semdgar

finansur bazrebs. SevniSnavT, rom sabanko angariSi obligaciis

tipis fasiani qaRaldia. Cven mokled SevexebiT sabanko

angariSTan, oblogaciasTan da aqciasTan dakavSirebul zogierT

sakiTxs.

gadmocemulia mimoxilviTi xasiaTis Sromebi da

gamokvleulia finansuri bazris diskretuli modelis Seqmnis

ZiriTadi mimarTulebebi. Catarebuli analizi adasturebs Temis

aqtualobas da saSualebas gvaZlevs CamovayaliboT kvlevis

mizani.
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1.2. finansuri bazris binomuri modeli da
evropuli tipis ofcioni

naSromebSi [1], [2], [3] gadmocemulia Tanamedrove finansur

bazarTan dakavSirebuli Teoriuli da praqtikuli xasiaTis

maTematikuri sakiTxi. am naSromebSi moyvanilia finansuri bazris

umartivesi, kargad cnobili koksis, rosis da rubinSteinis

diskretuli binomuri modeli, sadac mxolod ori aqtivi –

obligaciebi (sabanko angariSi) da aqciebi ganixileba. dasmulia

investirebis da hejirebis problema TviTdafinansebadi da

araTviTdafinansebadi strategiebisaTvis, Camoyalibebulia

finansur bazrebze principuli warmoebuli fasiani qaRaldis –

evropuli tipis yidvis da gayidvis standartuli ofcionirebis

gaTvlis amocana, romlis gadasawyvetad gamoyenebulia binomuri

xeebi da mopasuxe portfelis principi, araTviTdafinansebad

procesSi igulisxmeba, rom invenstirebis procesSi xdeba

garkveuli Tanxis gadideba raime moxmarebaze. es SemTxveva

sainteresoa ufro maTematikuri, vidre ekonomikuri

TvalsazrisiT.

ganxilulia sailustracio ricxviTi magaliTebis gadawyvetis

erTbijiani da ornabijiani binomuri xeebis SemTxveva.

SevniSnavT, rom binomuri modeli miaxloebiT asaxavs

finansur bazarze realur situacias. magram misi saSualebebiT

xdeba uwyvet droSi ufro zusti, kargad cnobili bler-Soulsis

modelis aproqsimireba da ricxviTi meTodebis dafuZneba.

pirveli mecnieri maTematikosi, romelmac daiwyo aqciis

fasebis evoluciis uwyvet droSi Seswavla, iyo frangi l.

baSelie [4]. man aqciis fasebis cvlilebis aRwerisaTvis

gamoiyeneba specialuri SemTxveviTi procesi, e.w. brounis

moZraoba. miRebuli Sedegebi baSeliem 1900 wels sadoqtoro

disertaciis saxiT warudgina parizis maTematikur sazogadoebas.

ramdenime wlis Semdeg, 1905 wels, brounis moZraobis maTematikuri

sakiTxebis Seswavla daiwyo a. ainStainma [5], xolo brounis
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moZraobis srulyofili maTematikuri Teoria aago n. vinerma [6]

1923 wels. samecniero literaturasa da terminologiaSi brounis

moZraoba damkvidrda vineris procesis saxelwodebiT.

baSelies gamokvlevebma sakmaod didi xnis ganmavlobaSi

ver moipova saTanado aRiareba da gamoyeneba. mxolod 1965 wels

p. samuelsoni [7] dainteresda baSelies naSromiT da mouwoda

ekonomistebsa da maTematikosebs yuradReba mieqciaT aRniSnuli

naSromisaTvis. TviTon samuelsonma SemogvTavaza aqciis fasebis

uwyvet droSi evoluciis aRmweri baSelies modelis

gaumjobesebuli da modificirebuli e.w. geometriuli brounis

moZraobis modeli, romelic kidev `ekonomikuri brounis

moZraobis~ saxelwodebiT aris cnobili.

1973 wels stoqasturY finansur  maTematikaSi gamoqveynda

f. bekis [8], m. Soulsis [9] da r. mertonis [10] naSromebi,

romelSic uwyveti drois SemTxvevaSi miRebuli iyo ofcionis

fasis gaTvlis da hejirebis formulebi. Semdeg 1979 wels f.

koksma [11], r. rosma [12] da m. rubinSteinma [13] analogiuri

Sedegebi miiRes diskretuli drois SemTxvevaSi. klasikurad

aRiarebulma am fundamenturma naSromebma revoluciuri Zvrebi

gamoiwvia finansur samyaroSi da, kerZod, finansur bazrebze:

daiwyo specializebuli birJebis gaxsna da gaizarda warmoebuli

fasiani qaRaldebiT vaWroba. aRsaniSnavia, rom finansur

maTematikaSi miRebuli Sedegebis zogierTma avtorma (mag. m.

Soulsma [9], r. mertonma) [10] nobelis premia daimsaxura

ekonomikaSi.

gamokvlevebi stoqastikuri finansuri maTematikis Teoriuli

da praqtikuli mimarTulebebiT dResac intensiurad mimdinareobs

msoflios wamyvan samecniero centrebsa da universitetebSi.

gvinda aRvniSnoT ruseTis mecnierebaTa akademiis v. steklovis

saxelobis maTematikuri instituti da m. lomonosovis saxelobis

moskovis saxelmwifo universiteti, sadac kvleva gasuli

saukunis oTxmocdaaTian wlebSi daiwyo. moskovel mecnierTa

Sedegebis safuZvelze ruseTis mTavrobis dadgenilebiT 1992
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wels q. moskovSi daarsda aqtualur-finansuri samecniero-

kvleviTi centri, romlis samecniero sabWos Tavmjdomarea

msoflioSi cnobili mecnier-eqsperti, profesori a. Siriaevi [11].

centris mravalmxriv saqmianobaSi Sedis ruseTis sadazRvevo

kompaniebisa da finansuri institutebis saqmianobis Teoriuli da

praqtikuli xasiaTis gamokvlevebiT uzrunvelyofa, iuridiuli da

fizikuri pirebisaTvis sakonsultacio samsaxuris gaweva,

fundamenturi gamokvlevebi, pedagogiuri moRvaweoba, samecniero-

saswavlo literaturis gamoSveba da mravali sxva. SevniSnavT,

rom analogiuri centris Seqmna mizanSewonili da sasargeblo

iqneboda q. TbilisSic.

aqtualur-finansuri samecniero-kvleviTi centris moRvaweobis

safuZvelze 1993 wels moskovis saxelmwifo universitetis

meqanika-maTematikis fakultetze gaixsna da warmatebiT

funqcionirebs axali sauniversiteto specialoba `aqtualuri da

finansuri maTematika~. warmatebiT erT-erT maCveneblad SeiZleba

CaiTvalos is faqti, rom bolo wlebSi am fakultetze swavlis

msurvelTa konkursi sakmaod gaizarda. gadauWarbeblad SeiZleba

iTqvas, rom maRal konkurss stimuli swored aRniSnulma axalma

sauniversiteto specialobam misca.

aRvniSnoT, rom saqarTveloSi bolo aTwleulSi sakmaod

nayofierad mimdinareobs fundamenturi gamokvlevebi finansur da

sadazRvevo maTematikaSi [1].

qarTvel mecnierTa da mecnier-pedagogTa aRniSnuli

warmatebebi ganapiroba iman, rom saqarTveloSi arsebobs

albaTobis Teoriisa da maTematikuri statistikis Zlieri skola,

romlis Camoyalibeba da ganviTareba dakavSirebulia profesor

gvanji manias saxelTan. man, agreTve, aRzarda da mecnierebis

farTo gzaze gaiyvana aTeulobiT perspeqtiuli axalgazrda

mkvlevari.

gvinda agreTve, aRvniSnoT, rom saqarTveloSi finansuri

maTematikiT daintereseba dakavSirebulia TvalsaCino mecnieris,

profesor r. CitaSvilis [16] saxelTan. swored man daiwyo
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samecniero seminarebi da miiRo fundamenturi Sedegebi am

mimarTulebiT.

sabazro ekonomikis warmatebiT ganviTarebisa da normaluri

funqcionirebisaTvis mravali sakiTxis gaTvaliswinebiT udidesi

mniSvneloba eniWeba qveynis ekonometrikuli modelis Seqmnas

(regresiuli analizis gamoyenebas). aseTi modeli ZiriTadi

endogenuri da egzogenuri ekonomikuri maCveneblebis

(maxasiaTeblebis) marTvisa da prognozirebis saSualebas iZleva

da sruliad aucilebelia, magaliTad, realuri biujetis

formirebisaTvis. SevniSnavT, rom regresul analizs

mniSvnelovani adgili ukavia fasiani qaRaldebis evoluciis

statistikur gamokvlevebSi.

1.3. pirveli Tavis daskvnebi

literaturis mimoxilvidan SeiZleba davaskvnaT Semdegi:

 Tanamedrove ekonomistisaTvis aucilebelia kargad unda

flobdes albaTur-statistikur meTodebs da kvlevebs;

 ar aris kargad Seswavlili saqarTveloSi finansur da

sadazRvevo maTematikis da ekonometrikis Tanamedrove

sakiTxebi;

 sakmaod rTuladaa gadmocemuli ucxouri maTematikuri

testebi, romlebic gankuTvnilia saqarTvelos finansuri da

sadazRvevo struqturebisaTvis.
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Tavi 2. finansuri procesebis diskretuli
modelebi

finansuri modelis ZiriTadi elementebia fuli da dro.

arsebiTad finansuri modeli ama Tu im formiT asaxavs

raodenobriv damokidebulebas garkveul Tanxasa da drois

sxvadasxva momentebs Soris.

is faqti, rom drois mixedviT fulis Rirebuleba

cvalebadia, saprocento ganakveTis gaTvaliswinebiTa da mudmivi

inflaciis gamo, yvelasaTvis cxadia. laris Rirebuleba dRes,

xval, erTi Tvis mere da a.S. sxvadasxva sididea.

SesaZloa naklebad SesamCnevia (cxadia) araekonomistisTvis,

rom inflaciis ararsebobis drosac drois faqtori miuxedavad

yvelafrisa moqmedebs fulis Rirebulebaze.

davuSvaT, rom raime `Tavisufali~ fulis arsebobis

SemTxvevaSi, Tqven gadawyviteT CadoT fuli bankSi gansazRvruli

procentiT. drois mixedviT Tqvens mier bankSi Cadebuli Tanxa

izrdeba da vadis gasvlis bolos Tqven iRebT ufro met Tanxas.

amis nacvlad Tqven SegeZloT geyidaT, romelime kompaniis

aqciebi an obligaciebi, romelTac garkveul droSi SeuZliaT

mogitanon garkveuli Semosavali.

amgvarad am SemTxvevaSic Tqvens mier Cadebuli Tanxa did

Tanxad iqceva garkveul droSi. Tqven SegiZliaT es Tanxa

SeinaxoT saxlSi an bankis seifSi. am SemTxvevaSi Tanxis

nominaluri mniSvneloba ar Seicvleba. ar Seicvleba arc

realuri Rirebulebac Tu inflaciac ar aris. winaaRmdeg

SemTxvevaSi – Semcirdeba. Tumca-Ra Tu Tqven gaqvT investirebis

SesaZlebloba da amas ar akeTebT, ekonomistis TvalsazrisiT es

saqcieli kargi ar aris, radgan izaralebT.

amgvarad primitiuli TvalTaxedva gansxvavdeba ekonomikuri

TvalTaxedvisgan imiT, rom pirveli maTgani Tvlis fuli

(inflacias ar viTvaliswinebT), romelic bankis seifSi inaxeba

ar kargavs Rirebulebas. ekonomistis TvalsazrisiT Tqven

cdebiT; drois mixedbiT fulis Rirebuleba cvalebadia.
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fulis erTidaigive raodenobis Tanxas drois sxvadasxva

momentSi aqvs sxvadasxva Rirebuleba. meores mxriv gansazRvrul

konkretul pirobebSi sxvadasxva Tanxebi drois sxvadasxva

momentebSi tolfasia finansur-ekonomikuri azriT.

es aris zusti maTematikuri aRwera, ZiriTadi finansuri

debulebisa, anu rogorc amboben ris safuZvelzec formalizacia

SesaZlebeli xdeba.

2.1. drois da fulis skalebi

drois skala, rogorc aRvniSneT finansur operaciebSi

drois erT-erTi mniSvnelovani faqtori gaxlavT.

Tanxebis droiTi lokalizaciisTvis aucilebelia drois

skalis miTiTeba, e.i. xerxi, romliTac gamovyofT calkeuli

drois momentebs. drois skalis cnebaSi vgulisxmobT sistemas

drois koordinatebiT, romelTa mocemac xdeba Semdegnairad:

a) drois aTvlis dasawyisi;

b) erTeulebi (erTeulovani periodi or momdevno drois

Sualeds Soris erTeulovani periodi).

ekonomikaSi es Cveulebrivad erTi wlis Sualedia, sxva

Sualedebi: Tve, kvartali, kvira, dRe da a.S. ar gamodgeba.

drois aTvlis dasawyisis da drois skalis bazisuri

erTeulis arCeva ra Tqma unda ganisazRvreba mocemuli

konkretuli pirobebiT. principSi maTi Tavisuflad arCeva

SesaZlebelia droiT. skalaze dasaSvebia TvalsaCino warmodgena

drois xazis saxiT, e.i. mocemuli unda iyos wrfe, romelzec

aRniSnulia sawyisi wertili da drois momentebi (masStabi) (nax. 1).

nax. 1. sawyisi wertilebis drois momentebiT

droiT skalaze O wertili Seesabameba drois aTvlis

dasawyiss. Cveulebriv misi interpretacia – mimdinare (namdvili)

drois momentia, e.i. axla wertili koordinatiT 1 Seesabameba

-3 -2 -1 0 1 2 3
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bazisuri Sualedis bolos, e.i. Tu bazisuri Sualedi weliwadia,

e.i. es koordinati miuTiTebs wlis bolos, 2 – meore wlis

bolos da a.S. wertilebi koordinatebiT _1 _2 _3 da a.S.

Seesabameba wina wlebis koordinatebs: _1 SarSan  _2 SarSanwin.

skalas, romelic Sedgeba drois momentebis diskretuli

diskretuli erTobliobisagan, diskretuli skala ewodeba. misi

gaigiveba SesaZlebelia skalasTan, romelzec z mTeli ricxvebia

aRniSnuli. umravles SemTxvevaSi finansuri procesebi ganixileba

uSualod diskretul skalaze.

1 naxazze aRniSnulia mxolod drois momentebi, romelic

Seesabazema umokles bazisur mTeli drois periods da maT

jeradebs. SesaZlebelia agreTve ganvixiloT drois momentebi,

mag: 1 weli da 2 kvira. radganac dro uwyvetia, droiTi skalac

uwyvetia, e.i. drois momentebi, ufro sworad drois momentebis

yvela SesaZlo koordinati SesaZlebelia warmovadginoT

nebismieri namdvili ricxviT.

SevniSnoT, rom Tumca finansTa TeoriaSi Cveulebriv

ganixileba drois uwyveti skala praqtikaSi sargebloben

diskretuli skaliT, romelzec aRniSnulia Cveulebriv

kalendaruli wlebi, Tveebi da a.S.

drois skala aRvniSnoT T simboloTi, drois gansxvavebuli

momentebi _ 1t da 2t -iT da a.S.

nax. 2. drois skala

drois Sualedebi 21,tt da a.S.

Tu 1t win uZRvis 2t -s, maSin es faqti moicema 21 tt 

winaaRmdeg SemTxvevaSi 21 tt  .

nebismieri ori gansxvavebuli 1t da 2t dros momentebi

gansazRvraven drois Sualeds. am Sualedis sigrZe moicema are:

|| 12 ttT  . maTematikaSi ganixileba Semdegi Sualedebi: ][ 21tt , )( 21tt

)[ 21tt ]( 21tt . pirvel ors – Sualedi an intervali ewodeba.

SemdgomSi rodesac Cven ganvixilavT finansuri operaciebis

t1 t2
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maTematikur models, Cven yovelTvis davafiqsirebT arCeul

droiT skalas. praqtikaSi yvelaze xSirad gamoiyeneba wliuri

skala.

praqtikul amocanebSi xSirad gvixdeba erTi skalidan

meoreze gadasvla. wliuridan Tviurze, kvartalurze an piriqiT.

amitom saWiroa davadginoT Tanafardoba am skalebis drois

koordinatebs Soris.

vTqvaT T da T  ori skalaa, romelTa koordinatebi

aRvniSnoT Sesabamisad t da t -iT. vTqvaT T  skalis aTvlis

saTave Seesabamebodes 0 wertils T skalaze, maSin t da t

koordinatebs Soris Sesabamisoba moicema aseL

tkt  0 .

Tu tkt  00 .

magaliTad, Tu t _ wliuris koordinata, xolo t -Tviuri

skalis koordinata, maSin
12
1

k . Tu aTvlis saTaveebi erTmaneTs

daemTxveva maSin miviRebT kargad cnobil tolobas

12
att


wl .

miviRebT, rom T da T  droiTi skalebisTvis samarTliania:

TkT  .

fulis skala. finansur TeoriaSi da praqtikaSi mudmivad

gviwevs saubari sxvadasxva fulad Tanxebze an finansuri

aqtivebis Rirebulebaze. es sidideebi izomeba garkveul finansur

erTeulebSi. SevecadoT da ganvsazRvroT fulis skala. fulis

erTeuli – nacionaluri fuladi sistemis ZiriTadi fuladi

erTeulia.

fuladi Tanxis mniSvnelobas SeiZleba asec vuwodoT

`fulis koordinatebi~ TumcaRa fuladi skala gansxvavdeba

drois skalisagan imaze, rom fuladi skala diskretulia, radgan

1) yoveli fulis sistema gulisxmobs minimalur fulis erTeuls,

romlis wilic 2) fuladi skala gulisxmobs mxolod dadebiT
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mniSvnelobebs. Tanxas gamosaxuls uaryofiT ricxvebSi, ar aqvs

(uSualo) uSualo mniSvneloba. Tumca sxvadasxva operaciebisas

fuladi Tanxebi sxvadasxva rols TamaSobs am operaciis

sxvadasxva monawileebisaTvis; rac erTisTvis – Semosavalia,

meoresTvis xarjebia (mravalia); erTi gaasesxebs fuls, meore ki

iRebs valSi, erTi yidis, meore yidulobs da a.S. aseTi

mdgomareobis aRsawerad praqtikaSi TanxebisTvis gamoiyeneba

uaryofiTi risxvebi.

fuladi skala aRvniSnoT M-iT fuladi skalis arCevisas

unda gaviTvaliswinoT ori ram: finansuri operaciebis dros

qveynis SigniT (e.i. nacionaluri fulis erTeulis sistemis

CarCoebSi) fulis skalis erTeulis arCevisken. amasTan erTad

fulis erTi erTeulidan meoreSi gadayvanisas (mag: laridan

TeTrebSi, dolaridan centebSi).

vRebulobT ele  , sadac e da e -fulis skalis ori bazuri

fuladi erTeulebia. aseve nebismieri m da m fuladi

TanxisaTvis samarTliania Tanafardoba:

meem  ,

emlem  ,

mlm  .

mag: laridan TeTrebSi gadayvanisas gvaqvs Semdegi

Tanafardoba

1 l = 100 T.

fuladi Tanxis gardasaxvis meore saxes, romelic

dakavSirebulia fulis skalasTan, adgili aqvs mravalvalutur

operaciebSi. eqsport-import operaciebSi. aseT dros mudmivad

saWiroa erovnuli valuta gadaviyvanoT ucxour valutaSi da

piriqiT. zogierT SemTxvevaSi valutis gacvliTi kursebi

SeiZleba dafiqsirdes saxelmwifo doneze SeTanxmebebiT, magram

aseT SemTxvevebSic ki, rogorc wesi, arsebobs am valutis

Tavisufali bazari, sadac dgindeba maTi sabazro kursebi, Tanac

es ukanaskneli SeiZleba arsebiTad gansxvavdebodes dadgenilisagan.
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zogadad M skalidan M  skalaze gadasvlis dros amocana

zustad iseve ixsneba, rogorc zemoT aRvniSneT. gansxvaveba

mxolod imaSia, rom gadasvlis l koeficienti ele 

damokidebulia droze tltll  )( , e.i.

ele t  ,

Mlt  skalis e erTeulis mimdinare Rirebuleba M  skalis e

erTeulebSi drois t momentSi – aris e valutis gacvliTi kursi.

Tu e_erovnuli valutis erTeulia, xolo e _ucxouri valutis

erTeulia, am SemTxvevaSi ucxouri valutis erTeuli gamoisaxeba

uSualod erovnuli valutis erTeulebSi. winaaRmdeg SemTxvevaSi

mas Seqceuli kursi ewodeba.

gacvliTi kursis (kotireba) tl saSualebas iZleva

gansxvavebuli skalebidan sxvadasxva fuladi Tanxebis

mniSvnelobebis gadayvanisa. S fulad Tanxas mocemuls e

erTeulebSi M skalidan, Seesabameba M  skalaze (t momentSi)

SlS tt 
mniSvneloba.

2.2. finansuri sidideebis ZiriTadi tipebi

finansur maTematikaSi da saerTod ekonomikaSi yvela

sidide iyofa or klasad:

pirvel klasSi Sedian sidideebi damokidebuli drois

momentebze. isini warmoadgenen droiT funqciebs, e.i. icvlebian

drois mixedviT. maT uwodeben myisier sidideebs. es sidideebi

aris iseTi finansuri sidideebis damaxasiaTebeli myisieri

mniSvnelobebi, rogorc aris fasi, Rirebuleba, kursi. balansis

yvela maCveneblebic am tipis sidideebs ganekuTvnebian.

meore klass Seadgenen sidideebi (cvlilebebi), romlebic

dakavSirebulia drois SualedebTan. maT intervaluri sidideebi

ewodebaT.

aRniSnuli klasebis sidideebs Soris yovelTvis ar

xerxdeba mkveTri sazRvris gavleba. magaliTisTvis ganvixiloT
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dividendebi, romlebic Cveulebriv aqciebzea gadasaxdeli

konkretuli morigi gadaxda xdeba drois gansazRvrul momentSi.

calkeuli aqcionerisaTvis es SeiZleba iyos dividendebis

gadaricxvis momenti bankSi mis angariSze an sabrokero kantoraSi

amitom erTi SexedviT es Tanxa ganekuTvneba drois moments,

TumcRa dividendebis ekonomiuri azri, rogorc Semosavlis wili

miRebuli raime sawarmodan garkveuli drois ganmavlobaSi,

cxadad miuTiTebs imaze, rom droiTi Sualedis funqciaa da ara

drois funqcia. amitom uazrobaa vilaparakoT dividendebis

raodenobaze dRes, xval, zeg da a.S. unda iTqvas erTi wlis, ori

wlis, sami wlis ganmavlobaSi da a.S. meores mxriv sisulelea

vilaparakoT maT saSualo fasze am drois ganmavlobaSi, es ukve

intervaliT daxasiaTebaa da ara myisieri.

zemoTqmuli gansxvavebebis gamo myisier da intervalur

sidideebs Soris davamyaroT maTematikuri Tanafardoba. radgan

pirveli klasis sidideebi warmoadgenen drois funqcias, es

Caiwereba ase: )(tS an tS , sadac tS aris S sididis mniSvneloba

drois t momentSi. magaliTad aqtivebis Rirebuleba. xSirad

gamoxilaven )(tS aris S sididis mniSvneloba drois t momentSi.

magaliTad aqtivebis Rirebuleba. xSirad ganixilaven )(tS yvela

SesaZlo mniSvnelobas, romelime drois Sualedis t sxvadasxva

momentebSi grafikulad es situacia moicema ase:

nax. 3. S(t)-s t-ze damokidebulebis grafiki

)(tS -s t-ze damokidebulebis grafikiT. aq abscisTa RerZi

drois skalaa, ordinatTa RerZi ki SeiZleba iyos fuladi skala.

S

O t

S(t)
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meore klasis sidideebi warmoadgenen Sualedis funqciebs,

amitom am funqciebis gansazRvros area droiTi Sualedebi.

amisaTvis gamoviyenoT droiTi Sualedebis standartuli aRniSvna

],[ 21 tt an ),( 21 tt da a.S. meore klasis R sidide SeiZleba ase

CavweroT ]),([ 21 ttR , xolo );( 21 tt SualedisTvis ki ]),(( 21 ttR . rodesac

Sualedi ar warmoadgens raime arsebiTobas, maSin weren )( 21ttR .

zogjer es sidide damokidebulia ara Sualedis sawyis da

saboloo koordinatebze, aramed mxolod mis sigrZeze 12 ttT  ,

roca 21 tt  . am SemTxvevaSi zemoT dawerili aRniSvnebis nacvlad

gamoiyeneba aRniSvna )(TR an TR . cxadi saxiTYorive klasis

sidideebi gamoisaxeba drois diagramebiT. mag: S sididis

konkretuli mniSvneloba drois t momentSi, aseve ]),([ 21 ttR ,

SeiZleba gamovsaxoT ise, rogorc gamosaxulia nax. 4-ze.

nax. 4. ],([ 21 ttR )-is gamosaxva

drois T da fuladi M skala erTad warmoqmnian finansur

koordinatTa sistemas, romelsac ewodeba finansuri sivrce an

dro-fulis sibrtye. formalurad finansuri sivrce aris

(warmoadgens) ubralod

,/,{ TtmtMT  }Mm

romelic Sedgeba ),( mt -is yvela SesaZlo wyvilisagan. t-drois, m

– ki fulis komponenti (koordinati) garegnulad da formiT

finansuri sivrce hgavs dekartis koordinatTa sistemas, sadac

abscisTa RerZze aRniSnulia drois momentebi, xolo ordinatTa

RerZze – fuladi Tanxebis mniSvnelobebi.

t t1 t2

St

R[t1, t2]
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2.3. finansuri xdomilobebi da nakadebi

SemoviRoT ori cneba, romlebic wina paragrafSi naxsenebi

ori klasis sidideebs Soris warmoqmnian, e.w. Tavisebur xids.

saubaria finansur xdomilobebze da finansur (nakadebze).

finansur maTematikaSi, rogorc ukve aRvniSneT erTmaneTs

Seusabameben fulad Tanxebs da maT Sesabamis dros (an drois

Sualedebs).

gansazRvreba 2.1. ),( Ct wyvils (t-drois momentia C-fuladi

Tanxa) ewodeba momentaluri finansuri xdomiloba an 1-li rigis

xdomiloba. maT ubralod xdomilobas uwodeben.

finansuri xdomiloba cxadad gamoisaxeba (nax. 5).

nax. 5. finansuri xdomlobis gamosaxva

finansur xdomilobas SeiZleba mivceT sxvadasxva

interpretacia.

es SeiZleba iyos ubralod aqtivebis Rirebulebis miTiTeba

drois mocemul momentSi an es SeiZleba iyos angariSze raime

Senatani C Tanxa (anabari) drois romeliRac t momentSi. es

SeiZleba iyos drois raime t momentSi C Tanxis angariSidan

moxsna. pirvel SemTxvevaSi 0C , meore SemTxvevaSi 0C .

zemoT aRwerili xdomilobebi (1-li rigis aris momentaluri

finansuri sidideebis formaluri warmodgena. intervaluri

finansuri sidideebi warmodgeba me-2 rigis xdomilobebiT.

gansazRvreba 2.2. (J.C) wyvili, sadac  TJ raime drois

Sualedia, xolo MC fuladi Tanxa, romelsac vuwodebT

intervalur xdomilobas an me-2 rigis xdomilobas.

M

m

O t T
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drois diagramaze intervaluri xdomilobebi gamoisaxeba

nax. 6.

nax. 6. drois diagramis intervaluri xdomiloba

Cven ganvsazRvravT ori tipis finansuri xdomilobas,

romlebic Seesabameba finansuri sidideebis or tips. Tumca

praqtikaSi umravles SemTxvevaSi (aviRoT mag.: dividentebis

gadaxda) SegviZlia gverdi avuaroT II klasis xdomilobebs. asec

iqcevian. amisaTvis iyeneben intervaluri gadaxdis gardaqmnas

momentalur gadasaxadSi:

),(),( CCJ  .

umartives SemTxvevaSi gadasaxadis sidide ar icvleba,

xolo gardaqmna mdgomareobs gadaxdis aqtualizaciis drois 

momentis arCevaSi am gadaxdis aqtualizacia.

praqtikaSi yvelaze xSirad gamoiyeneba (J, C) intervaluri

gadasaxadis aqtualizacia ori wesi, sadac J – drois SualedSi

t1 da t2 boloebiT ][ 21tt . pirvel SemTxvevaSi C gadasaxadis

gadaxda xdeba Sualedis dasawyisSi, e.i. 1t .

aqtualizaciis aseT sqemas ewodeba avansireba (nax. 7, a),

meore SemTxvevaSi C gadasaxadis gadaxda xdeba Sualedis bolos

_ 2t . am sqemas finalizacia ewodeba (nax. 7, b).

nax. 7. aqtualizaciis sqema

aqtualizacia gardaqmnis me-2 rigis xdomilobebis pirveli

rigis xdomilobebSi.

arsebobs maT Soris kavSiris kidev erTi saxe. saubaria

momentaluri sididis cvlilebis operatorze raime drois

],[ 21 ttJ  SualedSi. Tu CvenTvis cnobilia ori xdomiloba ),( 11 St

t1 t2

C

J

t1 t2

C

t1 t2

C

a) b)
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da ),( 22 St (1-li klasis), romlebic Seesabameba momentaluri

sidide mdgomareobs t1, t2 momentSi, maSin SesaZlebelia

ganvsazRvroT me-2 klasis xdomilobas ),( CJ , sadac

)()( 12 tStSSX J  _ S sididis cvlileba J SualedSi.

finansuri nakadi. praqtikaSi izolirebuli xdomiloba

iSviaTad ganixileba. umetes SemTxvevaSi finansur operaciaSi

monawileobs ara erTi, aramed mravali xdomiloba.

gansazRvreba 2.3. finansuri xdomilobebis mimdevrobas

 ),(,),,(),,( 2211 nn CtCtCt  , n

ewodeba pirveli rigis (diskretuli) finansuri an fuladi

nakadi da aRiniSneba simboloTi CF (inglisuridan )( 0xfcas h )

rodesac n , es sasruli (diskretuli) finansuri nakadia.

finansur literaturaSi ganixilaven agreTve SemTxvevas n . e.i.

usasrulo (diskretul) nakads. magaliTad e.w. mudmivi renta.

angariSis gaxsnas R1000 da Semdeg misi angariSidan moxsnas

pirveli da meore wlis bolos Seesabameba finansuri nakadi:

 )300,2(),400,1(),1000,0( CF .

fulis nakadi cxadi saxiT gamoisaxeba an drois skalaze

aRniSnuli wertilTa mimdevrobiT (nax. 8, a) an sakoordinato

sibrtyeze wertilTa koordinatebiT (nax. 8, b).

a

b

nax. 8. fulis nakadi

finansuri xdomilobis da nakadis gamosaxvas drois

skalaze Cveulebriv ewodeba droiTi diagrama, xolo maT

gamosaxuleba sibrtyeze – grafikebi.

t1 t2

C M

(t1, C1)

(t2, C2)

(tn, Cn)

Tt1 t2 tn
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finansuri nakadebis namravli raime ricxvze da ori

finansuri jami (gaerTianeba) ganisazRvreba Cveulebriv. finansuri

nakadebis gamravlebis SedegSi gulisxmoben

 ),(,),,(),,( 2211 nn CtCtCtCF   .

CF1 da CF2 nakadebis jamSi igulisxmeba 21 CFCF  nakadi,

romelic Sedgeba yvela finansuri xdomilobisagan ),( )1()1(
jj Ct da

),( )2()2(
kk Ct , romlebic Sedian CF1 da CF2 nakadebSi, Sesabamisad )1(

jt

da )2(
kt sxvadasxvaa. aseve xdomilobisgan ),( )2()1(

jjj CCt  , roca

jkj ttt  )2()1( ukanasknel SemTxvevaSi Tu Tanxebis Sekrebis Sedegad

miviRebT, rom da 0)2()1(  jj CC , maSin xdomiloba )0,( jt SeiZleba ar

CavrToT Sedegebis nakadSi.

drois im jt momentebs, romelTaTvisac gadasaxadebi

aranulovania vuwodoT kritikuli momentebi. amgvarad Tu jt _

kritikuli momentia, maSin ( jt , jC ) finansur momentSi unda

Sesruldes toloba 0jC .

magaliTi 2.1. finansuri nakadisTvis xdomiloba

 )300,6(),100,5(),400,3(),200,2(),100,0(1 CF ,
da

 )800,4(),650,6(),150,5(),700,4(),400,2(2 CF .

vipovoT 212 CFCF  .

amoxsna: upirveles yovlisa davweroT 12CF L

 )600,6(),200,5(),800-,3(),400,2(),200,0(2 1 CF ,

maSin 212 CFCF  nakadisaTvis sabolood miviRebT

 )800,7(),50,6(),50,5(),700,4(),800,3(),200,0(2 21 CFCF .

amasTan erTad xdomiloba (2,0) ar ganvixilavT, radgan 2t

momentSi realurad aranairad finansuri mniSvneloba ara aqvs

miniWebuli.

SevniSnoT, rom finansur maTematikaSi diskretuli fuladi

nakadi xSirad. aRiwereba ara  nkkk Ct 1),(  mimdevrobiT, aramed misi

gadaxdis funqcia )(tCCCF 
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MTC : , )(tCt ,

gansazRvruli mTlian drois skalaze. amasTan )(tC funqcia

yvelgan nulis tolia, garda kritikuli wertilisa, romelSiac

is, bunebrivad emTxveva kC jams, romelic dakavSirebulia Tan, e.i.










.,
,,0

)(
kk

k

ttC
tt

tC
Tu

Tu

aseTi saxis funqciebs, miRebulia, rom vuwodoT finituri

(saxsruli nakadebisaTvis), ramdenadac isini gansxvavebulebi

arian nulisagan mxolod wertilebis sasruli raodenobiT.

yvela momentebis simravles, romelSic nakadis fuladi

funqcia gansxvavebulia nulisagan ewodeba misi matarebeli da

aRiniSneba SuppCF.

   ntrttCTtSuppCF ,,,0)( 21  .

fuladi funqciebis meSveobiT advilad ganisazRvreba

nakadebze algebruli operaciebi. vTqvaT, magaliTad, )(1 tC da

)(2 tC _ fuladi funqciebia 1CF da 2CF nakadebis Sesabamisad,

maSin mxolod CF nakadisaTvis 21 CFCFCF  .

fuladi funqcia )(tC ganisazRvreba tolobiT

)()()( 21 tCtCtC  .

analogiurad nakadis CF nakadis fuladi funqcia )(~ tC ,

aris CF nakadis )(tC fuladi funqciis namravli am ricxvze

)()(~ tCtC  .

gansazRvreba 2.4. intervaluri finansuri nakadi an meore

rigis fuladi nakadi ewodeba me-2 rigis xdomilobaTa mimdevrobas

 ),(,),,(),,( 2211 nn CJCJCJCF 

sadac nJJJ ,,, 21  wyvil-wyvilad gadamkveTi drois Sualedebia.

drois diagramaze (nax. 9) moyvanilia me-2 rigis fuladi

nakadis grafikuli ilustracia.

zemoT gansazRvruli me-2 rigis xdomiloba SeiZleba iolad

gadavitanoT nakadebze. Tu amas gamoviyenebT. TiToeul me-2 rigis

xdomilobasTan, miviRebT pirveli rigis nakads.
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nax. 9. meore rigis fuladi nakadis grafikuli
ilustracia

TumcaRa aqtualizaciis konkretuli sqemis arCeva (avansireba

an finansireba), SeiZleba iyos sxvadasxva, sxvadasxva

xdomilobebisaTvis.

praqtikaSi Cveulebriv iyeneben erTgvarovan aqtualizaciis

sqemas: an avansirebas yvela xdomilobisaTvis an finalizacias,

aseve yvela me-2 tipis nakadebisaTvis.

amgvarad pirvel SemTxvevaSi intervaluri nakadi CF

gadaiqceva avansirebul xdomilobaTa nakadad

 ),(,),,(),,( 12110 nn CtCtCtCF  

da meore – finalizirebuli nakadi

 ),(,),,(),,( 2211 nn
f CtCtCtCF  .

avansirebis operatori aRvniSnoT Adv , xolo finalizaciis

– Fin .

maSin

)(CFAdvCF  ,

)
~

(CFFinCF f  .

magaliTi 2.2. meore rigis nakadisaTvis (nax. 10) ipoveT am

nakadis Sesabamisi xdomilobebis avansirebuli da

finalizirebuli nakadebi.

amoxsna:

 )300,2(),200,1(),100,0()(  CFAdvCF  .

misi diagrama moyvanilia nax. 11.

nax. 10. meore rigis xdomiloba

t1 t2

C1

J1

C2

J2

Cn

Jn

t3 tn tn+1

 

100 200 300

0 1 2 3
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nax. 11. avansirebuli nakadebis diagrama

nax. 12. finalizirebuli nakadebis diagrama

CF finalizaciis nakadi iZleva nakads

 )300,3(),200,2(),100,1()(  CFFinCF f .

misi diagrama naCvenebia nax. 12-ze.

aseve SeiZleba ganvixiloT 1-li nakadis gardaqmna me-2

rigis nakadad. im nakadebis gardaqmna, romlebic dakavSirebulia

momentaluri sididis cvlilebebTan. vTqvaT

 ),(,),,(),,( 2211 nn CtCtCtCF 

aris xdomilobaTa nakadi, romelic dakavSirebulia romeliRac

momentalur sididesTan, maSin mas Seesabameba me-2 rigis nakadi:

 ),(,),,(),,( 2211 nn CJCJCJCF 

sadac ],[ 1 kkk ttJ , xolo )()( 1 kkkk tStSSC   . S cvlileba kJ

SualedSi 1,,1  nk  .

aseTi operaciebi yvelaze xSirad gamoiyeneba rentebis

TeoriaSi, e.w. regularuli gadasaxadebis nakadebSi.

renta. gadasaxadebis regularuli nakadebi dasaSvebia bevr

finansur kontraqtebSi, operaciebSi, obligaciebze procentebis

gadaxda, dividendebis gadaxda aqcionerebisaTvis, pensiis

gadaxda – es yvelaferi gadasaxadebis regularuli nakadebia.

regularulobis cnebaSi aris ori aspeqti: droiTi da

finansuri. droiTi aspeqti dakavSirebulia regularobasTan.

magaliTad, gadasaxadebis ganxorcieleba yoveli Tvis bolos,

kvartlis an wlis bolos.

gansazRvreba 2.5. renta ewodeba me-2 rigis intervalur

nakads.

100 200 300

0 1 2 3

100 200 300

0 1 2 3
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  ),(,),,( 11 nn CJCJCF 

momijnave monakveTis mimdevrobebiT

 nk JJJ1

rentis periodi, erTidaigive sigrZiT:

hJJJ n   |||||| 21 .

h – ewodeba rentis periodi, boloebi

nkk ttttt ,,,,, 110  

Sualedebs ),( 1 kkk ttJ  ewodeba rentis kritikuli momentebi. isini

qmnian ariTmetikul progresias: ,0 hnttn   0,,1,0 tn  moments

ewodeba rentis dasawyisi. Tu rentas aqvs kJ Sualedebis sasruli

ricxvi, maSin mas ewodeba vadiani winaaRmdeg SemTxvevaSi (uvado

an mudmivi). vadiani rentis nJ ukanaskneli Sualedis nt bolo

ricxvs 0ttT n  ewodeba rentis sigane.

rentis zogierTi gadasaxadebi aris nulovani. periods,

romelsac Seesabameba aranulovani. gadasaxadebi ewodeba

sagadasaxado periodi, danarCenebs – carieli. gadaxdis

periodebis ricxvs ewodeba rentis vada.

rentis pirveli gadaxdiTi periodis dasawyiss ewodeba

efeqturi dasawyisi, xolo bolos – rentis efeqturi bolo.

amgvarad rentis dasawyisi da efeqturi dasawyisi erTmaneTs

SeiZleba arc daemTxves. damTxvevis SemTxvevaSi rentas ewodeba

myisieri winaaRmdegobis SemTxvevaSi gadavadebuli. Tu

dasasruli da efeqturi dasasruli erTmaneTs emTxveva, maSin

rentas ewodeba dasrulebuli, winaaRmdeg SemTxvevaSi –

aradasrulebuli. 13 nax-ze gamosaxulia (a) gadavadebuli da (b)

dausrulebeli rentis grafiki.

Tu rentis yvela aranulovani gadasaxadebi Tanabaria, maSin

rentas mudmivi ewodeba. Tu rentaluri gadasaxadebi monotonurad

izrdeba, maSin renta zrdadia, Tu monotonurad mcirdeba, maSin

klebadia. orive SemTxvevaSi renta monotonuria. monotonurobis
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xasiaTis mixedviT (zrdadoba/klebadoba) rentebi arsebobs

ariTmetikuli da geometriuli.

nax. 13. gadavadebuli da dausrulebeli rentis grafikebi

ariTmetikuli monotonuri rentis gadasaxadebi Seadgenen

ariTmetikul progresias

dCC kk 1 , 2,1k

xolo geometriulad monotonuri rentis gadasaxadebi warmoqmnian

geometriul progresias.

qCC kk 1 )0( q , ,2,1k

zemoT moyvanili gansazRvrebebi, rogorc ukve aRvniSneT

rentas gansazRvraven, rogorc me-2 rigis CF nakads. magram

praqtikaSi renta realizebas axdens, rogorc finansuri

xdomilobebis nakadi. zemoT aRvwereT aqtualizaciis ori wesi,

anu intervaluri nakadis gardaqmnis wesi xdomilebaTa nakadad.

pirvel SemTxvevaSi yvela rentabeluri gadasaxadebi

ganixileba Sesabamisi periodebis dasawyisTan. aseT gardaqmnil

nakads uwodeben avansirebul winaswari gadaxdis rents an

numerando meore SemTxvevaSi yvela rentaluri gadasaxadebi

ganixileba Sesabamisi periodebis boloebis mimarT. aseTi

gardaqmniT miRebuli nakadi aris finaluri, Cveulebrivi renta

an renta postnumerando.

rentis periodebi praqtikaSi dakavSirebulia standartuli

kalendris periodebs. maT miekuTvnebaT wliuri, kvartaluri,

Tviuri da a.S. Sualedebi.

renta, romlis periodis erTi weliwadi ewodeba anuiteti.

t0 t1 tm tm+1 tn – 1 tn

tn – 1 tnt0 t1 tm – 1
tm

C C

C C

a

b
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zogjer, Tanxebi gankuTvnili rentis bunebrivi

periodebisaTvis, realizebas axdens ara erTi gadasaxadiT,

aramed erTnairi (SedarebiT wvrili) seriuli gadasaxadiT,

romlebic rentis periodebiT Tanabradaa gadanawilebuli. ase,

dividendebis rentis gadaxdis aqciebisaTvis bunebrivi wliuri

periodiT, xSirad adgili aqvs kvartalurad. sxva magaliTisTvis

gamodgeba obligaciebis kuponuri renta. wliuri procentis

gadaxda obligaciebisa, mocemuli kuponuri fsoniT, xSirad xdeba

weliwadSi orjer Tanabari TanxiT (naxevar weliwadSi erTxel).

aseTi saxis rentebs ewodeba P-jeradi rentis bazuri

periodis mimarT (Cveulebriv weliwadi). ase, rom P-jeradi

rentis, wliuri periodiT da wliuri (gadasaxadiT, realizacia

xdeba P erTnairi gadasaxadiT
P
C

sididiT. es gadasaxadebi

TviTon qmnian rentas, romlebsac davarqmevT mikrorentas,

romelic Seesabameba rentis bazur periods (nax. 14).

nax. 14. rentis bazuri periodis grafiki

mikrorenta miiReba С Tanxis dayofa Sesabamis romelime

bazuri periodis mimarT.

Tu es operacia sruldeba yvela jamisaTvis da yvela

periodisaTvis, maSin miRebuli renta mocemuli rentis (Р-jeradi

danayofiT) operatori aRiniSneba )(PD -Ti.

magaliTi 2.3.

ariTmetikulad zrdadi intervaluri CF remontisaTvis

(nax. 15). ipoveT mikrorenta, romelic Seesabameba ukanaskneli

gadasaxadis 3-jeradad ganawilebas da renta, romelic miRebulia

mTliani CF rentis 2-jeradad dayofiT.

amoxsna. mikrorenta )300],3,2([)3(D , romelic Seesabameba

bolo gadasaxadis 3-jeradad dayofas, gamosaxulia (nax. 16)-ze

tk – 1 P
tk

1
1 

C/P C/P C/P
P

tk

 

P
tk

2
1  P

Ptk
)1(

1
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)()2( CFD renta miRebuli CF rentis 2-jeradad danawilebis

Sedegad mocemulia nax. 16-ze.

nax. 15. ariTmetikulad zrdadi nax. 16. rentis 2-jeradad
intervali                          danawileba

nax. 17. rentis 3-jeradad danawileba

danawilebuli rentisaTvis SeiZleba gamoviyenoT zemoT

naxsenebi orive tipis gardaqmna (aqtualizacia). TanmimdevrobiT

gamoviyenoT danawilebis da aqtualizaciis operatorebi, da Cven

SevZlebT miviRoT xdomilobis wiladuri renta. amgvarad

))(( )( CPDAdv P rentas, SeiZleba davarqvaT P_jeradad avansirebuli

renta, xolo renta ))(( )( CPDFin P _P-jeradad Cveulebrivi renta.

magaliTi 2.4.
~

CF intervaluri rentisaTvis wina magaliTidan

vipovoT am rentis 2-jeradad danawilebuli sxvadasxva

aqtualizaciebi.

amoxsna: cxadia, rom































 150,

2
5),150,2(,100,

2
3),100,1(,50,

2
1),50,0())(( )( CPDAdv P ,

analogiurad































 )150,3(,150,

2
5),100,2(,100,

2
3),50,0(,50,

2
1))(( )( CPDFin P .

Cven ganvsazRvreT danawilebis operatori uSualod

intervaluri remontisTvis. cxadia, rom misi gavrceleba iolia

xdomilebaTa rentebze, amisaTvis ubralod adgilebs SevucvliT

danawilebis da aqtualizaciis operatorebs.

amgvarad avansirebuli rentis (xdomilebis) P-jeradi

danawileba, SeiZleba ganvsazRvroT rogorc mocemuli

intervaluri rentis P-jeradi danawilebis avansireba.

100 200 300

1 20 3

100 100 100

7/3 8/32 3

50 50 100

1/2 10 3/2

100 150 150

2 5/2 3
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))(()( CFAdvD P ))(( )( CFDAdv P .

analogiurad ganisazRvreba Cveulebrivi rentis (xdomilebis)

danawileba

))(()( CFFinD P ))(( )( CFDFin P .

amaze davamTavroT mokle mimoxilva regularuli nakadebis

– rentebis Sesaxeb.

didi yuradReba eTmoba finansuri xdomilebebis da nakadebis

ganxilva, radgan Tanamedrove finansur TeoriaSi aqtivebis cneba

uSualod dakavSirebulia gadasaxadebis nakadis cnebasTan.

arsebiTad nebismieri aqtivi SeiZleba warmovadginoT

gaxangrZlivebuli an gadasaxadebis nakadiT.

obligacia SeiZleba aRvweroT nakadiT, romelic Sedgeba

yvela procentuli gadasaxadisagan da nominalis gadasaxadidan

gadasaxadis vadis dafarvis bolos.

ganvixiloT obligacia nominaluri RirebulebiT R1000 da

misi dafarvis vada iyos weli.

vTqvaT kuponuri fsoni tolia wliuri 8%-is da procentebis

gadaxda xdeba weliwadSi 2-jer, yoveli naxevari wlis bolos.

e.i. yoveli naxevari wlis bolos unda gadavixadoT R40, maSin

fulis nakadi, warmoebuli am obligaciis mier aris (nax. 18)

nax. 18. obligaciebis mier warmoebuli fulis nakadi

aqtivis warmodgena fuladi nakadis saxiT nebas gvaZlevs

avawyoT maTematikuri modeli, romelic raodenobrivad aRwers

Tanafardobebs aqtivebis ZiriTad maxasiaTeblebs Soris: maTi

fasebi, Semosavlebi riski da sxv.

104040

0 1 2 31/2 3/2 5/2

40 40 40 40
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2.4. diskretuli nakadis neto-sidide da umartivesi
balansis modeli

finansuri xdomilobebi, romlebic Seadgenen gadasaxadebis

1 tipis nakads, miekuTvneba drois garkveul moments. axla

SemoviRoT xdomilobis nakadis daxasiaTeba, romelic xdeba

drois raime SualedSi.

gansazRvreba 2.6. gadasaxadebis nakadis neto sidide

 ),(,),,(),,( 2211 nn CtCtCtCF  .

J Sualedze ewodeba sidides 



Jtk

k
k

CJCFNV
:

),( , e.i. es aris

kC sidideebis algebruli jami simbolo NV _ (ing-dan netto-value).

SevniSnoT, rom drois intervalis gansazRvrisas

aucilebelia miuTiToT ekuTvnis Tu ara am Sualeds misi

sazRvrebi. mag.: nakadisaTvis:

 )400,2(),300,1(),200,1(),100,3( CF .

drois sxvadasxva SualedebisaTvis aucilebelia

ganvsazRvroT nakadis neto-sidideebi:

100)200(100]0,4[,( CFNV ;

300])1;1(,( CFNV ;

600400300200100))5,3(,( CFNV .

nakadis neto-sididesTvis adgili aqvs: aditiurobis

Tvisebas.

nebismieri 321 ttt 

]),[,(),(,(])[,( 313221 ttCFNVttCFNVttCFNV  .

e.i. nakadis neto-sidide garkveul Sualedze tolia tolia

nakadebis neto-sidideebis jamis, romlebic ar Seadgenen am

gadaukveTavi qvemonakveTebis monakveTs.

finansur maTematikaSi xSirad gamoiyeneba e.w. damagroveb-

lobiTi modeli. aseTi umartivesi modeli aris damagroveblobiTi.

angariSi (an fondi), romlis mdgomareoba drois t momentSi

warmoadgens )(tS myisier fulad mniSvnelobas. damgroveblobiT

angariSze Semosuli Tanxa, romelic mocemulia SemosavliTi
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gadasaxadebis nakadiT, akumulirdeba angariSze, zrdis ra mas.

Sesabamisad angariSidan moxsnili Tanxebi warmoqmnian gamaval

nakads, romlebic amcireben angariSis mdgomareobas. orive

maTgani mWidrod aris dakavSirebuli angariSis mdgomareobasTan.

ufro metic sityva `mdgomareoba~ saWiroebs met dazustebas.

amisaTvis ganvixiloT Sedegi magaliTi:

vTqvaT investors bankSi angariSze aqvs R500. drois

romeliRac 0t momentSi man angariSze Seitana kidev R100. rogoria

angariSis mdgomareoba drois am momentSi? unda gvaxsovdes, rom

Cven saqme gvaqvs modelTan gaidealebul procesTan. ramdenadac

modelSi axali Tanxis Semosvla angariSze myisieria, aseve

myisierad unda Seicvalos angariSis mdgomareoba.

amgvarad, warmoiqmneba `ganusazRvreloba~: CavTvaloT Tu

ara drois t0 momentSi mdgomareobad sawyisi mniSvneloba R500,

Tu axali `Sevsebuli~ mniSvneloba R600? praqtikaSi aseTi kiTxva

ar warmoiSveba, radganac angariSis Sevseba – ar aris myisieri

aqti, is procesia, romelsac aqvs xangrZlivoba. Tumca

maTematikur modelSi aucilebelia gavakeToT arCevani da mivceT

mdgomareobas Sesabamisi gansazRvreba. principSi SesaZlebelia 3

varianti.

pirvel variantSi SemoTavazebulia Tanxis Semosvlis an

gasvlis momentebis mdgomareoba CavTvaloT ganusazRvrelad.

magram es midgoma ar aris moxerxebuli.

meore varianti t0 momentSi mdgomareoba emTxveva `uSualod

wina mdgomareobis~ maTematikurad es ase Caiwereba:

)0()( 00  tStS ,

sadac

)(lim)0(
00

0
tStS

tt 


aris )(tS -dan marcxniv t1 wertilSi. es niSnavs, rom )(tS uwyvetia

marcxniv t0, wertilSi.

Cveni magaliTisTvis es Seesabameba angariSis mdgomareobas

arCevis dros t0 momentSi, roca R500-is.
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mesame variantSi t0 momentSi mdgomareoba emTxveva `uSualod

mis momdevno~ mdgomareobs. es niSnavs, rom )0()( 00  tStS

)(lim)0(
00

0
tStS

tt 
 aris )(tS funqciis marjvena zRvari t0 wertilSi.

am SemTxvevaSi )(tS uwyvetia marjvnidan. Cvens magaliTSi amas

Seesabameba angariSis mdgomareoba t0 momentSi, romelic tolia

R600.

amgvarad meore variantSi angariSis mdgomareoba t0 momentSi

`reagirebas ar axdens~ Semosavalze, mesame variantSi is

`dasrulebulia~.

aq da SemdegSic gamoiyeneba mesame varianti – dasrulebuli

mdgomareoba. Cven Tu avirCevdiT meore variants, maSin Sualedebi

aditiurobis TvalsazrisiT iqneboda Ria marjvnidan, e.i.

eqneboda saxe:

),[ 21 tt da ),[ 32 tt .

nakadis neto-Rirebuleba ganisazRvreba nakadiT:

]),[,( kkk ttCFNVS  .

amgvarad, neto-Rirebuleba aris kidev erTi da rogorc

vnaxeT qvemoT ufro zogadi forma finansuri nakadebis mocemisa.

finansur nakadebs aqvs wyaroebi (resursebi), romlebic

warmoqmnian am nakadebs. finansuri maTematikis TvalsazrisiT es

aris – fondi.

fondis moculoba aris mocemul momentSi fondis aqtivebis

Rirebuleba. es 1-li klasis sididea. fulad nakads,

dakavSirebuli fondTan, SeuZlia Seicvalos misi sidide drois

romeliRac SualedSi. Tu dadebiTi nakadebis mniSvnelobad

miviCnevT mniSvnelobebs Semomavali nakadebidan, xolo uaryofiTebs

gamavali nakadebidan, maSin mocemuli fuladi nakadi daiyofa or

nakadad: erTi Semomavali fondSi, meore ki gamavali misgan.

mocemuli drois Sualedi, fondis sididis cvlileba zustad

tolia am SualedSi gadasaxadebis nakadebis algebruli jamis.

maTematikurad es faqti aRiwereba Semdegnairad. vTqvaT V0 –

fondis sawyisi sididea; Vt – fondis sidide drois t momentSi.
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maSin nebismieri CF nakadisTvis, dakavSirebuli fondTan,

samarTliania Tanafardoba:

]),0(,(0 tCFNVVVt  , 0t (1)

romelsac ewodeba balansis gantoleba.

SemdgomSi, vTqvaT t1 da t2 drois Tavisufali momentebia da

21 tt  . maSin (1)-dan aditiurobis Tvisebis gaTvaliswinebiT

movlenis nakadis neto-sidide

 ]),(,(]),0(,(]),0(,( 2110202
ttCFMVtCFNVVtCFNVVVt

]),(,( 211
ttCFNVVt  .

amgvarad miviReT Tanafardoba:

]),(,( 2112
ttCFNVVV tt  , 21 tt  . (2)

romelsac aseve balansis gantoleba ewodeba.

(2) gantoleba ubralod aris `Senaxvis kanonis~

gamosaxuleba. marTlac,
12 tt VV  sxvaoba aris fondis moculobis

cvlileba drois ],( 21 tt SualedSi. fondis moculoba. am SualedSi

Seicvleba zustad imdeniT, ramdeni fuladi saxsari Semova an

gava fondidan. nakadis neto-sidide zustad gvaZlevs zogad

balanss fondSi Semomaval da gamaval Tanxebze.

magaliTisTvis ganvixiloT nakadi:

 )400,2(),300,1(),200,1(),100,3( CF .

CavTvaloT, rom fondis sidide 0t momentSi aris

5000 RV  , SesaZlebelia vipovoT fondis mdgomareoba drois

nebismier sxva momentSi

80030050030001 RRRRVV  ,

120040013 RRVV  da a.S.

zemoTmoyvanili gansazRvrebebi da gamoTvlebi, gamosaxaven

fondis sididis damokidebulebas finansuri movlenebis nakadTan,

ise rom, mxedvelobaSi ar iReben fulis droiT damokidebulebas.

es wminda balansis Tanafardobebia. arsebobs ufro rTuli

Tanafardobebi, romlebic iTvaliswineben drois faqtors. ase,
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rom fondis sidide SeiZleba Seicvalos ara marto drois

mixedviT, aramed aqtivebis fondis Rirebulebis cvlilebis gamo.

zogadi finansuri nakadebi. paragrafis bolos analizi

gavukeToT finansur nakadebs, kerZod aRvweroT isini, rogorc

uwyveti nakadebi, romlebic mniSvnelovan rols TamaSoben

finansur analizSi.

Cvens mier zemoT ganxiluli movlenis nakadebi: (1-li rigis

nakadebi) warmoadgenen diskretul nakadebs, me-2 rigis nakadebs

(intervaluri nakadebi) isini arian ganawilebuli. maT Soris

arsebobs ormxrivi kavSiri intervaluri nakadi SeiZleba

gardavqmnaT diskretul nakadad, xolo nebismieri diskretuli

movlenis nakadi CF – intervalurSi, Tu raime garkveuli wesiT

SevarCevT nJJJ ,,, 21  aragadamkveTi Sualedebis mimdevrobs,

romlebic Seicaven diskretuli nakadis yvela momentebs. am

SemTxvevaSi Jk SualedSi SeiZleba CavsvaT Sesabamisi intervaluri

gadasaxadi

),( kk JCFNVC  ,

Ck warmoadgens CF nakadis neto-mniSvnelobis Jk SualedSi. am

Tanafardobas ufro Rrma Sinaarsi aqvs: is saSualebas gvaZlevs

finansuri nakadis zogadi gansazRvrebisa. masSi Sedis rogorc

diskretuli, aseve uwyveti nakadebi.

zogadi saxis finansuri nakadis mocema e.w. nakadis sididis

daxmarebiT – funqciebi, romlebic Seesabameba )(JV nakadis

sididis mniSvnelobas T droiT skalaze J yovel Sualeds.

SinaarsiT nakadis mocemuli SualedisTvis tolia zogadad

fulis masis nakadis mier, romelic `gadatanilia~ mocemuli

drois SualedSi. formalurad es mxolod raime drois

Sualedis funqciaa.

gansazRvreba 2.7. CF finansuri nakadis sidide ewodeba CFV

droiTi skalis aditiur funqcias. e.i. CFV funqcia Seesabameba M

fuladi skalis )(JVCF raime mniSvnelobas yovel SualedSi. CFV -
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is aditiuroba niSnavs, rom nebismieri ori aradamkveTi J1 da J2

SualedisaTvis, romlebic jamSi gvaZleven J Sualeds:

21 JJJ  ,

21 JJ  .
sruldeba toloba

)()()()( 2121 JVJVJJVJV CFCFCFCF   .

CF nakads, romelic ganisazRvreba Sesabamisi CF sididiT,

vuwodoT zogadi finansuri nakadi.

Semdgomi nakadis sidides aRvniSnavT V-Ti.

zogadi finansuri nakadis ganisazRvreba hgavs me-2 rigis

nakadis gansazRvrebebs, Tumca masSi araa naxsenebi raime

winaswar mocemuli mimdebare Sualedebis mimdevrobebi. finansuri

nakadis sididis mniSvneloba (an gadasaxadis moculoba) Seesabameba

nebismier Sualeds.

SemoviRoT kidev rigi damatebiTi gansazRvrebebisa, romlebic

dakavSirebulia zogad finansuri nakadis cnebasTan.

zogad nakadebze, iseve, rogorc diskretul nakadebze

SeiZleba ganvsazRvroT operaciebi. ase amboben 21 CFCFCF  ori

zogadi nakadis jamze, mocemulebs Sesabamisad
11 CFVV  da

22 CFVV  .

amasTan erTad J SualedSi jamuri nakadis sidide )()( JVJV CF

ganisazRvreba )(1 JV da )(2 JV jamuri mniSvnelobebiT:

)()()( 21 JVJVJV  .
zogadi CF nakadis (mocemuli )(JVCF sididiT) namravli 

ricxvze gvaZlevs CF nakads, romlis mniSvneloba J SualedSi

tolia )(JV .

virtviT, rom Ta wertili aris nakadis kritikuli

wertili, Tu nebismieri usasrulod mcire J, SualedebisaTvis,

romelTac a , aqvs adgili Semdeg tolobas

)()( aVJV  .

aq a wertili ganixileba, rogorc ],[ aaJ a  Sualedi.

finansuri nakads, mocemuls V sididiT, vuwodoT diskretuli,

Tu mas aqvs  naaa ,,, 21 gansakuTrebuli wertilebis diskretuli
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simravle, iseTebi, rom J nebismieri SualedSi ar Seicavs arc

erT gansakuTrebul wertilebs. Sesabamisi V nakadis sididis

mniSvneloba tolia nulis

0)( JV .

am SemTxvevaSi gansakuTrebuli wertilTa erTobliobas

ewodeba (matarebeli saerTo nakadis). cxadia, rom diskretuli

nakadi gansakuTrebuli wertilebis erTobliobiT naa 1 n ,

sxva araferia Tu ara movlenaTa Cveulebrivi nakadi. cxadia Tu

davuSvebT, rom kk at  da )( kk aVC  , maSin miviRebT movlenaTa

nakads

 ),(,),,(),,( 2211 nn CtCtCtCF  , n .

iolia SevniSnoT, rom CF nakadis neto sidide J SualedSi

emTxveva sawyisi diskretuli nakadis V sididis mniSvnelobas.

)(),( JVJCFNV  .

ukanaskneli toloba Tavis mxriv gvkarnaxobs rom, rogorc

Cveulebrivi diskretuli nakadisTvis mivceT Sesabamisi nakadi,

romelic ganisazRvreba V sididiT.

axla davubrundeT CF zogad nakads, romelic mocemulia V

sididiT. vTqvaT J nebismieri Tavisufali Sualedia a da b

boloebiT.

aRvniSnoT is  baJ , . davarqvaT mas saSualo simkvrive J

SualedSi

||
)()(

J
JVJ 

sadac abJ || Sualedis sigrZea.

vityviT, rom nakads aqvs sasruli simkvrive )(C , C

wertilSi, Tu arsebobs zRvari

 
||
)(lim)(lim)(

0|| J
JVJCJC

J 
  .

amgvarad )(C somkvrive C wertilSi aris nakadis saSualo

simkvrivis zRvari SualedebSi, romlebic Seicaven )( JCC  , im

pirobiT, rom maTi sigrZe miiswrafis nulisken: 0|| J , sasruli
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simkvrivis arseboba C wertilSi niSnavs, rom sakmarisad mcire

SualedebisaTvis (sigrZis mixedviT) J-Tvis aqvs adgili

daaxloebiT tolobas:

))((||)()( abCJCJV   ,

romelic imdeniT zustia, ramdenadac mcirea J Sualedis sigrZe.

kerZod, aqedan gamomdinareobs, rom 0)( JV , roca 0|| J , JC .

an rogorc amboben nakadi uwyvetia C wertilSi. e.i. nakadis

mniSvneloba })({CV am wertilSi nulis tolia.

nakadi uwyveti yovel TC wertilSi aris uwyveti.

nakadis uwyvetobisTvis V sididis mniSvneloba J Sualedze

 baJ , ar aris damokidebuli Sualedis saxeobaze.

)),(()),([]),((]),([ baVbaVbaVbaV  .

amitom nakadis uwyvetobis sidide SeiZleba ganvixiloT ara

rogorc Sualedis funqcia, aramed rogorc ori cvladis

(Sualedebis boloebis) Cveulebrivi funqcia

),()( baVJV  .

aditiurobis piroba am SemTxvevaSi Caiwereba ase

),(),(),( cbVbaVcaV  ,

cba  .

kerZod uwyveti nakadis simkvrive wertilSi aris zRvari

xy
yxVC

xy 




),(lim)(
0)(

 , ycx  .

mniSvnelovan rols TamaSoben nakadebi uban-uban uwyveti

simkvrive. )(x nebismier T wertilSi. aseTi nakadebi aris

absoluturad uwyvetebi.

maTematikur analizSi Cans, rom V aditiuri fuqcia )(x

simkvriviT warmosdgeba Semdegi intervalis saxiT:


J

dxxJV )()(  .

kerZod


b

a
dxxbaV )(],[  .

es faqti martivad mtkicdeba, Tu ganvsazRvravT funqcias
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),()( 0 ttVt  ,

sadac t0 – dafiqsirebulia. maSin V-s aditiurobidan da simkvrivis

da simkvrivis arsebobidan.

gamomdinareobs

)()( tt   .

marTlac








 h

ttVhttV
h

thtt
hh

),(),(lim)()(lim)( 00

00




)(),(lim
0

t
h

httV
h







.

amgvarad, )(t aris

 
2

1

)()()( 12

t

t
ttdtt 

da V-s aditiurobs Tu gamoviyenebT sabolood, miviRebT:


2

1

)(),( 21

t

t
dttttV  .

uwyveti nakadi erTgvarovnad moicema Tavisi simkvriviT. ase,

rom Tu miviCnevT simkvrived constcx )( mudmiv funqcias,

miviRebT e.w. Tanabarzomad nakads, romelSic T sigrZis J

Sualeds Seesabameba mniSvneloba

cTJV )( .

Tu gamoviyenebT uwyvet da diskretul nakadebs, SeiZleba

SevqmnaT Sereuli nakadebi, romlebic warmoadgenen jamur nakadebs.

2.5. finansuri operaciebi

wina paragrafSi ganxiluli finansuri nakadebi warmoadgens

ZiriTad instruments finansuri operaciebis maTematikuri modelis

agebisas.

yvela martivi finansuri operaciebi warmoadgens saqonlis

yidva-gayidvas. mag: finansuri aqtivebis yidva-gayidva. davuSvaT,

rom romeliRac pirma t1 momentSi iyida aqtivebi P1 fariT da

garkveuli drois gasvlis Semdeg drois t2 momentSi gayida. es
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aqtivebi P2 fasad. Tu gaviTvaliswinebT mxolod yidvis da

gayidvis fasebs, maSin operaciis droiT diagramas eqneba saxe

(nax. 19)

nax. 19. drois diagrama

niSani `_~ niSnavs, rom myidvelis TvalsazrisiT aqtivis

SeZena fulad xarjebTan aris dakavSirebuli. amitom operacia

formalurad Caiwereba nakadiT:

 ),(),,( 2211 PtPtCF  .

CF nakads ewodeba warmomqmneli.

amasTan erTad 12 PPPT  aris operaciis fuladi

Semosavali.

aqtivis SeZenis Semdeg myidveli xdeba misi mflobeli

],[ 21 tt periodis ganmavlobaSi, romelic operaciis mimdinareobis

periods emTxveva. es niSnavs, rom mflobels SeuZlia miiRos

mimdinare Semosavali aqtividan, sanam is flobs mas. ase, rom

pirovneba, romelmac iyida wlis dasawyisSi, romeliRac kompaniis

aqtivebi da gayida isini wlis bolos. mTeli wlis ganmavlobaSi

iTvleba mis mflobelad da ufleba aqvs dividentebis miRebaze.

analogiurad pirovnebam, romelmac SeiZina obligaciebi, ufleba

aqvs procentebze.

realuri aqtivebis myidvelsac ki (mag. uZravi qonebis) aqvs

ufleba miiRos mimdinare Semosavali saarendo gadasaxadis saxiT.

Tu gaviTvaliswinebT mimdinare Semosavlis SesaZleblobiT

operaciis diagrama gamoisaxeba ise, rogorc 20 nax-zea mocemuli.

nax. 20. operaciis diagrama

aq JD – sidide.

t1 t2

SJ

J

_P1 P2

t1 t2

_P1 P2
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amgvarad, formalurad aRweradi garigeba SeiZleba aRiweros

nakadTa wyviliT: movlenaTa nakadiT (I gvaris nakadiT)

 ),(),,( 22111 PtPtCF 

da II gvaris nakadiT )},{(2 DJCF  , sadac ],[ 21 ttJ  aris garigebis

periodi da  TJ DDD mimdinare Semosavali garigebis periodSi,

romlis sigrZe 12|| ttTJ  .

amgvarad, aqtivis mflobeli miiRebs ori saxis Semosavals:

safasos _ 12 PPPT  da mimdinares _ TD . jamSi es Semosavlebi

gvaZlevs e.w. srul Semosavals:

TTT PDI  .

magaliTad, piri, romelmac wlis dasawyisSi aqcia iqidan

601 RR  dasad da wlis bolos gayida 801 RP  fasad da miiRo

dividendi R5 odenobiT, miiRebs srul Semosavals

2556080 RI  .

rasakvirvelia, praqtikaSi mimdinare Semosavali (mag.

dividendi) miiReba an calkeuli (erTjeradi) gadaxdiT an aseTi

gadaxdebis seriiT. mag. aqciebis dividendebi SeiZleba gadaxdili

iqnas wlis bolos erTjeradi gadaxdiT. dasavlur praqtikaSi

xSiria dividentebis kvartalurad gadaxdis SemTxvevebi. mimdinare

Semosavlis erTjeradi an seriuli gadaxda formaluri

TvalsazrisiT niSnavs intervaluri nakadis aqtualizacias

 ),(2 DJCF  .

Tu, magaliTad, Tu Semosavali gadaxdilia J periodis

bolos erTjeradi gadaxdiT, maSin adgili aqvs finalizacias,

e.i. 2CF nakadi gardaiqmneba I gvaris nakadSi

 ),()( 222 DtCFFinCF  ,

romelic Sedgeba erTi ),( 2 Dt xdomilebisagan (D mimdinare

Semosavlis gadaxda t2 momentSi) Sedegad aseTi operaciis

diagrama Rebulobs saxes, romelic naCvenebia 21 naxazze.

nax. 21. D mimdinare Semosavlis gadaxda t2 momentSi

t1 t2

_P1 P2+D
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arsebiTad es niSnavs, rom formaluri TvalsazrisiT,

mimdinare Semosavlis aRricxva (gadaxdis mocemuli sqemiT)

saSualebas gvaZlevs garigeba aRvweroT ara 1CF da 2CF

sxvadasxva gvaris nakadTa wyviliT, aramed I gvaris CF1 fasis

nakadisa da CF2 Semosavlebis gardaqmnili nakadis jams

21 CFCFCF  .

maS ase, zemoT moyvanili magaliTisaTvis aqciebis yidva

R60-ad, gayidva R80-ad da wlis bolos R5 dividendebis miReba-

garigebis nakads aqvs saxe

 )85,1(),60,0( CF .

amitom, praqtikaSi finansuri operaciebis analizisas

maTTan dakavSirebulia Semosavlebis fuladi nakadebi ara

yovelTvis iyofa `fasuri~ da `mimdinare~.

xSirad garigebis nakadad iReben `agregirebul~ an bazari

`warmomqmnel nakads~, romlis calkeuli elementebi Seicaven

rogorc `fasur~, aseve mimdinare (Semosavluri) komponentebs

ganvadebiT kreditis dafarvisas calkeuli gadaxdebi SeiZleba

Seicavdes rogorc procentebis gadasaxads, aseve ZiriTadi valis

nawilobriv dafarvas.

ganvixiloT, magaliTad, umartivesi sakredito garigeba. am

garigebaSi kreditori t0 momentSi aZlevs mevales P Tanxas –

ZiriTadi vali, amasTan mevale t1 momentSi abrunebs vals (e.i. P)

da ixdis miRebul kredits I TanxiT, romelic warmoadgens

garigebis periodSi procentis odenobas. ubralo sakredito

garigebis diagrama mocemulia 22 naxazze

nax. 22. ubralo sakredito garigebis diagrama

P TanxasTan niSani minusi t0 momentSi, niSnavs imas, rom

garigeba aRiwereba kreditoris TvalsazrisiT, romlisTvisac

kreditis gacema warmoadgena sakuTari safinanso saxsrebis xarjvas.

t0 t1

I
_P P
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amgvarad, rogorc yidva/gayidvis SemTxvevaSi, ubralo

kredituli garigeba aRiwereba nakadTa wyviliT:

 ),(),,( 101 PtPtCF  .

I gvaris da

 ),(2 IJCF  .

II gvaris nakadiT.

ubralo sakredito garigebaSi procentebis gadaxda xdeba

Cveulebriv erTdroulad periodis bolos an dasawyisSi. pirvel

2CF saprocento nakadi gardaiqmneba

 ),)( 122 ItCFFinCF  .

nakadSi, bolo garigebis warmoqmnili CF nakadi Rebulobs

saxes

 ),(),,( 1021 ItPtCFCFCF  .

t1 momentSi (dafarvis TariRi) gadaxdili S Tanxas ewodeba

am SemTxvevaSi valis sruli Tanxa am dafarvis Tanxa.

meore SemTxvevaSi 2CF saprocento nakadi gardaiqmneba

 ),()( 022 ItCFvACF   .

nakadSi, xolo garigebis warmomqmneli nakadi Rebulobs saxes

 ),(),,( 1021 PtTPtCFCFCF  .

aq  0PTP gacemuli kreditis Tanxaa, romelic tolia

valis ZiriTad Tanxas, Semcirebuls gadaxdili procentebiT.

ganvixiloT, magaliTad ubralo sakredito garigeba

ZiriTadi da 100RI  saprocento ganakveTiT. wlis bolos

procentebis gadaxdis nakads aqvs saxe

 )1100,1(),1000,0(CF ,

xolo procentebis avansad gadaxdis SemTxvevaSi, e.i. wlis

dasawyisSi, gadaxdis nakadi warmodgindeba Semdegi saxiT:

 )1000,1(),900,0( CF .

amgvarad, umartives garigebebSi gadaxdis realuri nakadebi

dadis or movlenamde:Lsawyisamde da saboloomde, romlebic

SeiZleba ganxiluli iqnas garigebis erTerTi kontragentis
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TvalsazrisiT, rogorc fuladi saxsrebis Sesabamisad gasavali

da Semosavali. amasTan Cveulebriv situaciaSi (magram ara

yovelTvis!) gasavali win uswrebs Semosavals.

pirs, romlis TvalsazrisiTac Cven SemdgomSi aRvwerT

garigebas, uwodoT (pirobiTad) investori. martivi garigebis

SemTxvevaSi sawyisi movlena (gasavali) warmoadgens investirebas

(aqtivebis Sesyidva, kreditebis gacema) drois gansazRvrul

periodSi (sainvesticio periodi), sainvesticio (rogorc

mimdinare, aseve fasiani) Semosavlis miRebis mizniT arCeuli

sqemiT mimdinare Semosavlis gadaxdisas (saSemosavlo nakadis

aqtualizaciisas) umartivesi safinanso garigeba formaluri

TvalsazrisiT, warmodgenili iqneba nakadiT

 ),(),,( 2211 CtCtCF  ,

aq 1C da 2C gadaxdebs DSeiZleba hqondeT nebismieri niSani.

xSirad SemTxvevebSi 01 C da 02 C .

ra Tqma unda praqtikaSi gvxvdeba ara mxolod martivi

garigebebi, romlebic dadian or Tanxamde (movlenamde). bevr

garigebaSi monawileoben gadasaxadTa seriebi. ase magaliTad,

gacemuli krediti SeiZleba daifaros ara erTiani gadaxdiT,

aramed ganvadebiT, e.i. dasafari gadasaxadebis seriebiT. garda

amisa, TviT krediti SeiZleba gacemuli iqnas ara erTbaSad,

aramed agreTve sakredito saxis seriebiTi da bolos, rTuli

sainvesticio operaciebi rogoricaa aqtivebis portfelis marTva

(safinanso da realuri) SeiZleba Seicavdes (moicavdes)

elementebis sakmaod did raodenobas da aqtivebis Semdgeni

portfelis yidvas da gayidvas, mimdinare Semosavlis akumulacias,

mis gadaxdas an reinvestirebas da a.S. magaliTad, sapensio fondi

axdens monawileTa sawevro Senatanebis akumulacias, maT

investirebas sxvadasxva aqtivebSi, marTavs mas, awarmoebs

sapensio gadaxdebs da a.S.

bevr SemTxvevaSi, rogorc fizikuri, aseve iuridiuli

pirebis (finansuri institutebis) mier ganxorcielebuli
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garigebebi, SeiZleba aRiweros am garigebebis warmomdgeni

finansuri nakadebiT. amasTan, detalurad aRweraSi calke

figurirebdnen rogorc (fasiani) (kapitaluri) safasuriani

nakadebi morigebis realizaciasTan dakavSirebuli. angariSis

mimdevrobiTi mdgomareobasTan, aseve saSemosavlo (mimdinare)

nakadebi, misi aqtivebis Semosavlebidan miRebuli Semosavlis

nakadebi. saboloo angariSiT am nakadebis aqtualizacia

saSualebas gvaZlevs morigeba aRvweroT movlenebis erTi nakadis

saxiT, romelic srulad warmoadgens morigebaSi monawile yvela

fuladi Tanxa. aseT nakadebs uwodeben warmomadgenlobiTebs

maTTan dakavSirebuli garigebebi. garigebis aseT aRweraSi

raRaca xarisxiT iniRbeba fuladi saxsrebis sxvadasxva

warmomavloba, ramdenadac warmomadgenlobiTi nakadis erT

TanxaSi SeiZleba gaTvaliswinebuli iqnas rogorc kapitaluri,

aseve saSemosavlo Semdgeni nawili. Tumca zemoT aRniSnuli

gansxvaveba qreba, miT umetes rCeba saqmis kidev erTi aspeqti,

romelic saSualebas gvaZlevs ganvasxvavoT warmomadgenlobiTi

nakadis calkeuli gadaxdebi. is mdgomareobs garigebis nakadis

warmomdgeni movlenebis Semadgeneli fuladi saxsrebis niSnebSi.

garigebis koreqtuli aRwera Cveulebriv gvTavazobs garigebaSi

monawile gansazRvruli orientaciis fuladi saxsrebis arCevas.

Cveukebriv, es orientacia airCeva, rogorc ukve aRiniSneboda,

arCeuli Tvalsazrisis Sesabamisad, magaliTad garigebis

ganmxorcielebeli investoris, finansuri institutis da a.S.

aseTi Tvalsazrisis arCeva axdens fuladi saxsrebis nakadebis

klasifikaciis an rogorc saxsrebis ganzidva (xarjebi,

investireba, gadaxda da a.S.) an rogorc maTi mozidva (amonagebi

gayidvebidan, miRebuli Semosavali, gadaxda da a.S.) an rogorc

maTi gaizidva (amonagebi gayidvebidan, miRebuli Semosavali,

sawevroebis da gadasaxadebis miReba da a.S.).

amgvarad, saboloo finansuri operacia SeiZleba

warmovadginoT gadasaxadebis nakadTa wyviliT:

 ),(,),,(),,( 2211
 nn CtCtCtCF  ,
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da Semosavlis

 ),(,),,(),,( 2211
 nn CtCtCtCF  .

zogierTi saxis garigebebisaTvis xarjviT nakads vuwodoT

agreTve sawyisi an gamsxneli garigeba, da, Sesabamisad –

Semosavlis nakads – daskvniTi an damamTavrebeli. garda amisa,

specialur garigebebSi am nakadebs SeiZleba hqondeT sxva

specialuri saxelwodebac, dakavSirebuli garigebis tipTan.

sakredito garigebebSi sawyisi nakadi Sedgeba SemoTavazebuli

sakredito Tanxebisagan da mas uwodeben sakredito nakadebs.

Sesabamisad daskvniTi nakadi warmoadgens damfaravi gadasaxadebis

nakads an mokled, dafarvis nakads.

sawyisi da daskvniTi nakadebi jamSi gvaZleven

warmomadgenel nakads. magaliTad, ganzogadoebuli sakredito

garigebebisaTvis (5 da 13 TavebSi ganxiluli) sawyisi nakadi

dadis erTaderT gadasaxadze – kreditis gacemaze. am SemTxvevaSi

 ),( 0 PtCF  ,

sadac t0 – kreditis gacemis momentia (TariRi), xolo P – valis

sawyisi Tanxa. kreditis ifareba damfaravi gadasaxadebis seriiT,

romlebic qmnian daskvniT nakads

 ),(,),,(),,( 2211 nn CtCtCtCF  , an tttt ,, 21 ,

e.i. dafarvis gadasaxadebis seria.

formaluri TvalsazrisiT garigebis aRwera misi

warmomadgeni fuladi gadasaxadebis nakadiT, warmoadgens

moxerxebulia da mkacrs. garigebis sxva yvela maxasiaTeblebi,

rogoricaa wminda (sufTa) Semosavali, saprocento ganakveTi,

rogorc wesi, calsaxad ganisazRvreba misi nakadiT.

rasakvirvelia, praqtikaSi, garigebis drois, finansuri da

sxva parametrebis mocemis wesi damokidebulia garigebis aRweris

konkretuli gansakuTrebulobebi. ase, ganzogadoebul sakredito

garigebebSi SeiZleba sawyis parametrebad mocemuli iyos

gacemuli kreditis Tanxa P, garigebis vada T, kreditze

saprocento ganakveTi da dafarvis (gadaxdis) sqema. am
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SemTxvevaSi damfaravi gadasaxadebi gamoiTvleba sawyisi

mocemulobebiT. saboloo jamSi garigebis dasruleba varaudobs

garigebis pirobebis gaTvaliswinebuli yvela Tanxis gadaxdas.

magaliTad buRalteris TvalsazrisiT mxolod es gadasaxadebi

mniSvnelovania, maSin roca sxva parametrebi, iseTebi rogoricaa

magaliTad, saprocento ganakveTi, warmoadgenen mxolod

damatebiT maxasiaTeblebs garigebisa.

rTuli finansuri operaciebisaTvis, magaliTad, iseTi

rogoricaa aqtivebis portfelis marTva, romelic moicavs didi

raodenobiT elementaruli garigebebs (aqtivebis yidva/gayidva,

miRebuli Semosavlis reinvestireba da a.S.), garigebis finansuri

efeqturobis mniSvnelovan maxasiaTeblad, investoris

TvalsazrisiT, warmoadgens am garigebebis Sedegad dagrovili

sainvesticio kapitali. kerZod sxvadasxva garigebis gatarebis

mizans isaxavs investoris mTavar mizans: miRweul iqnas

sainvesticio kapitalis maqsimaluri zrda. amasTan, Tumca yovel

calkeul garigebas, rogorc wesi, aqvs konkretuli periodi

(garigebis vada), maTi mimdevroba ganxorcielebuli investoris

mier kapitalis gazrdis mizniT, Cveulebriv ara aqvs winaswar

mocemuli sasruli vada. am TvalsazrisiT kapitalis investireba

SeiZleba ganvixiloT rogorc droSi usasrulo sainvesticio an

finansuri procesi.

2.6. finansuri procesebi da kanonebi

finansuri procesebi. zemoT, finansuri garigebebis aRwerisas,

aRsaniSnavia, rom maTi mizania investirebuli kapitalis gazrda.

umartives SemTxvevebSi, magaliTad, martiv sakredito garigebaSi,

aseTi zrda miiRweva garigebis vadis bolos sainvesticio

kapitalze meti Tanxis erTjeradi gadaxdis. sxva, ufro rTul

SemTxvevebSi kapitalis zrdas ganapirobebs mimdinare Semosavlebis

gadaxdis seriiT, magaliTad dividentebis an procentebis.

amasTan msxvili finansuri institutebisaTvis aseTi nakadi

Semosavlebisa SeiZleba CaiTvalos praqtikulad uwyvetad. Tu
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mxedvelobaSi miviRebT safaso Semosavasac, maSin umartives

finansur garigebaSic ki, iseTi rogoricaa aqciis Sesyidva,

sainvesticio kapitalis dagroveba SeiZleba warmovidginoT

uwyveti procesis saxiT, romelic dakavSirebulia misi fasis

zrdasTan.

zemoT Tqmuls mivyevarT finansuri garigebis aRweris kidev

erT aspeqtze, romelic dakavSirebulia maT mdgomareobaze.

drois raime momentSi garigebis mdgomareobis qveS vigulisxmoT

am momentisaTvis dagrovili kapitalis sruli sidide. mdgomareoba

– es aris garigebis integraluri finansuri maxasiaTebeli,

romelSic gamoCndeba drois mocemul momentSi garigebis

finansuri miRwevis Sedegi.

mTlianobaSi garigebisaTvis mdgomareobebi drois

Tanmimdevrul momentebSi aRweren diskretul an uwyvet finansur

process. is warmoadgens drois funqcias )(tS , romelic

gansazRvrulia garigebis vadis tol dros monakveTze. amasTan

mdgomareoba iTvleba mocemulad drois nebismier momentSi iseTi

garigebebisaTvisac.

ganvixiloT isev umartivesi sakredito garigeba krediti

sawyisi P0 TanxiT, romelic gaicema t0 momentSi da t1 momentSi

misaRebi dasafaravi TanxiT. mkacrad rom vTqvaT, realurad

`dagrovebis~ procesi am SemTxvevaSi aRiwereba diskretuli

nakadiT

 ),(),,( 1100 StSt , (3)

sadac 00 PS  da 11 PS  Sualedur t momentebSi 00 ttt  garigebis

mdgomareobaze winaswari SeTanxmebebis gareSe, raime

gansazRvrulis Tqma SeuZlebelia. Tumca, Tu, magaliTad es

sakredito garigeba xdeba bankSi vadiani depozitis saxiT, maSin

aRiZvreba dagrovili anu daricxuli procentebis cneba,

garigebis vadis drois nebismieri momentisaTvis, maSin S0 sawyisi

kapitalis da t momentisaTvis dagrovili It procentebis jami

gvaZlevs dagrovili kapitalis sidides, romelic SeiZleba

CavTvaloT drois am momentSi garigebis mdgomareobac
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tIStS  0)( . (4)

rasakvirvelia, dagrovili procentebis sidide, da, maSasadame,

garigebis mdgomareoba ganisazRvrebian garigebis konkretuli

gansakuTrebulobebiT. magram am SemTxvevaSic ki, Tu procentebis

araviTari gamoTvla ar warmoebs, ukidures SemTxvevaSi,

formalurad, SegviZlia ganvsazRvroT garigebis mdgomareoba

0tI tolobidan, e.i. dauSvaT, rom 0)( StS  , roca 10 ttt  .

amgvarad, `wminda diskretul~ SemTxvevaSic ki Cven SegviZlia

garigeba warmovadginoT yvelgan gansazRvrulad mTel periodze

)(tS funqciiT.

amgvarad, yovel garigebas an garigebaTa mimdevrobas

SeiZleba mieweros procesi )(tS , 10 ttt  , romelic warmoadgens

`kapitalis dagrovebis~ dinamikas. amasTan, savsebiT SesaZlebelia,

rom sxvadasxva garigebebma gamoiwvion erTidaigive procesi. amas

Cven mivyavarT finansuri procesis zogad ganmartebamde.

gansazRvra 2.8. ],[ 10 ttJ  Sualedze finansuri procesi

ewodeba )(tS funqcias, gansazRvruls J Sualedze. sxva sityvebiT,

esaa asaxva MJS : . J Sualedisa M fulis skalaze. )(tS

mniSvnelobas (ufro zustad movlena ))(,( tSt ) ewodeba t momentSi

procesis mdgomareoba.

finansuri procesebis metad gavrcelebul saxes warmoadgens

sainvesticio procesebi. sainvesticio procesi iwyeba raime

sawyisi kapitalis sawyisi investiciiT. drois sawyis t0 momentSi

da sawyisi kapitalis sidide S0 erTad aRweren sainvesticio

procesis sawyis mdgomareobas ),( 00 St .

SemdgomSi sainvesticio procesis marTvis Sedegad

warmoiqmneba investiciis dagrovili Rirebuleba.

investiciis dagrovili Rirebuleba warmoadgens mocemuli

momentisaTvis sainvesticio procesis miRweul Sedegs – mis

mimdinare mdgomareobas. formaluri TvalsazrisiT es mdgomareoba

aRiwereba movleniT ),( tSt , sadac t – mocemuli (mimdinare) momentia
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drois, xolo )(tSS t  _ t momentisaTvis investiciis dagrovili

Rirebuleba.

finansuri procesebi ganisazRvrebian bevri reaqtorebiT

anu parametrebiT, rolebic pirobiTobis da sakmarisi wiliT

SeiZleba movakuTvnoT or tips: Sinagan da garegans.

Sinagan faqtorebs ekuTvnian isini, romlebic gansazRvraven

ZiriTad, mniSvnelovan maxasiaTeblebs finansuri procesisa. maT

miekuTvneba, magaliTad, struqturuli faqtorebi, iseTebi,

rogoricaa garigebaSi monawile aqtivebis portfelis struqtura,

garigebis sakontaqto maxasiaTeblebi, iseTebi, rogoricaa

sakredito garigebebSi procesebis daricxva, dafarvis (gadaxdis)

arCeuli sqema da a.S.

maTematikurad finansuri procesi SeiZleba aRiweros

funqciiT

);,;( 00  SttSS t , 0tt  .                     (5)

sadac  aris ),( 00 St sawyisi pirobebidan gansxvavebuli procesis

parametrebia. am parametrebs SeiZleba hqondeT rTuli struqtura,

magaliTad, iyvnen drois funqciebi (sailustraciod aq SeiZleba

iyos aqtivebis momavali fasebi, romlebic qmnian sainvesticio

portfels).

procesis (5) Cawera ),( 00 St da  parametrebis gamoyofiT

faqtiurad gulisxmobs, rom Cven saqme gvaqvs ara erT

individualur finansur procesTan, aramed maT ojaxTan. kerZod,

igulisxmeba, rom SeiZleba `gauSvaT~ procesi sxva sawyis

mdgomareobaSi an gare parametrebis sxva mniSvnelobebis dros.

SeiZleba ganvixiloT, magaliTad, sakredito garigebebi,

gansxvavebulebi mxolod gacemuli kreditis TanxiT an sawyisi

TariRiT da identurebi yvela sxva TanafardobebiT. SeiZleba

aseve gavaanalizoT aqtivebis portfelis yofaqceva. am portfelis

Semadgeneli aqtivebis momavali fasebis sxvadasxva variantebSi.

vigulisxmoT (5) gantoleba gansazRvravs arsebiTad

finansuri procesebis ojaxs (klass), romlebic erTmaneTisagan
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gansxvavdebian mxolod gamoyofili parametrebiT, Cven, bunebrivia,

CavTvliT, rom yvela sxva danarCenSi es procesebi identuria,

analogiuria, msgavsia da a.S. es daSveba ara formaluria, Tumca

Zalian mniSvnelovani. saqme imaSia, rom arCeva funqciisaa,

romelic warmoadgens finansur process, aranairad araa

SemosazRvruli, maSin, magaliTad, parametrebis mocemuli

mniSvnelobebisaTvis SeiZleba avagoT sufTa xelovnuri saxiT

procesebi, romlebic aranairadaa dakavSirebuli erTmaneTTan, e.i.

romelTa yofaqcevis procesebSi Znelia an saerTod SeuZlebelia

moiZebnos msgavsi xazebi.

determinirebul procesebs Soris SeiZleba gamovyoT viwro

klasi avtonomiuri procesebisa, romlebSic sawyisi pirobebisagan

gansxvavebuli (parametrebi mocemuli mniSvnelobebisaTvis)

SeiZleba Caiweros Semdegi saxiT:

),;( 00 SttSS t  , 0tt  .                        (6)

avtonomiuri procesebis klass ekuTvnian procesebi,

warmoqmnilni bevri sakredito garigebebisagan, romelTa ZiriTadi

parametrebi moicema Sesabamisi sakredito kontaqtebiT (da

amgvarad ar icvlebian droSi).

am paragrafSi Cven SemovisazRvrebiT mxolod avtonomiuri

determinirebuli procesebis ganxilviT, Tumca qvemoT moyvanili

rigi cnebebi da konstruqciebi SeiZleba ganxiluli iqnes ufro

rTul situaciebSic.

(6) toloba aRwers sawyisi S0 kapitalis evolucias droSi.

is arsebiTad gvaZlevs sawyisi xdomilobis gardaqmnas (5).

aseTi `operatiuli~ midgoma saSualebas gvaZlevs ramdenadme

ufro zogadi TvalsazrisiT ganvixiloT kavSiri sxvadasxva

xdomilebebs Soris, gansazRvrulni mocemuli sainvesticio

procesiT.

exla SevCerdeT ufro dawvrilebiT maTematikuri

Tanafardobis formalizaciaze finansur xdomilebebs Soris,

romlebic adgenen ama Tu im finansur process.

SeniSvna: SemdegSi, Cven xSirad nacvlad xdomilebis
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srulad aRniSvnisa (t, C) wyvili saxiT, miuTiTebT mxolod mis

jams C. am jamis drosTan dakavSirebiT aucileblobis

SemTxvevaSi Cven gamoviyenebT indeqsebs. amgvarad, xdomileba (t, C)

warmodgenili iqneba `daTariRebuli~ jamiT Ct.

vTqvaT S – avtonomiuri determinirebuli procesia da (, C)

– raime xdomileba. Tu CavTvliT am xdomilebas sawyis

mdgomareobad:

0t , CS 0 .

Cven miviRebT konkretul (individualur) process

),;( CtSS t  , t .

am SemTxvevaSi tS sidides uwodeben (, C) xdomilebis

momaval an momaval t momentamde dayvanil mniSvnelobas da weren

saxiT

),( CFVS tt  , t .                         (7)

amgvarad, determinirebuli (avtonomiuri) procesi warmoadgens

xdomilebis gardaqmnis (dayvanis, gadatanis) operaciis gardaqmnas

warsuli momentebidan momavalze. praqtikaSi Cveulebriv

laparakoben fuladi saxsrebis gardaqmnaze an dayvanaze da ara

xdomilebaze, rac rasakvirvelia, arasrulad koreqtulia.

zogjer Cven valaparakebT dayvanil fulad saxsrebze, magram

amasTan unda gvaxsovdes maTTan dakavSirebuli drois momentebi.

SevniSnoT, rom FV aRniSvna warmoadgens inglisuri

terminidan `Future Value~ (momavali mniSvneloba). zogjer momavali

mniSvnelobis nacvlad laparakoben momaval Rirebulebaze,

dagrovil Tanxaze da a.S.

determinirebul procesSi sawyisi mdgomareoba srulad

gansazRvravs yvela Semdegom (momaval) mdgomareobas. es

mdgomareobebi rogorRac `cvlian~ sawyiss. amas Cven mivyavarT

Semdeg gansazRvramde.

gansazRvra 2.9. vityviT, rom ),( 22 Ct xdomileba uSualod

cvlis ),( 11 Ct movlenas mocemuli determinirebuli S procesis

mimarT, Tu
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),;( 1122 CttSC  , roca 12 tt  ,

an

),;( 2211 CttSC  , roca 21 tt  .

Sinaarsobrivad, erTi movlenis uSualod Secvla (SeTavseba)

meoreTi niSnavs, rom an is moavlens meores, rogorc naCvenebi

procesis mimarT sawyis xdomilebas, an TviTon warmoiqmneba am

sxva xdomilebiT, rogorc sawyisi.

es niSnavs, imas rom uSualo Canacvlebis fardoba aris

simetriuli fardoba, e.i. Tu erTi xdomileba uSualod

anacvlebs meores, maSin samarTliania Sebrunebulic meore, aseve

uSualod anacvlebs misvlas. am dros orive xdomileba Zevs erT

traeqtoriaze, amasTan erTerTi maTgani (warmoadgens) aris am

traeqtoriis procesis sawyisi mdgomareoba.

uSualo Canacvlebis Tanadobis simetriuloba saSualebas

gvaZlevs xdomilobebs vuwodoT (roca erT-erTi uSualo,

anacvlebs meores) erTmaneTis uSualo Camnacvleblebi an

urTierT uSualo Camnacvleblebi.

cxadia, rom uSualo Canacvlebis Tanafardobas aqvs

refleqsurobis Tviseba, e.i. (TiToeuli) yoveli xdomiloba

uSualod Canacvlebas TavisTavs.

rogorc SemdegSi iqneba danaxuli, zogad SemTxvevaSi

Canacvlebas ara aqvs tranzitulobis Tviseba. sxva sityvebiT, rom

vTqvaT, arseboben iseTi procesebi, romelTaTvisac moiZebneba

sami xdomileba ),(~),(),,( 332211 CtCtCt iseTi, rom meore xdomiloba

anacvlebs pirvels, mesame anacvlebs meores, magram ver

Caanacvlebs pirvels.

tranzitulobis Tvisebis darRvevas mivyevarT finansuri

procesis traeqtoriis sakmaod Zalian rTul struqturamde.

magaliTad, misi traeqtoriebi SeiZleba `gadaikveTon~ dro-fuli

sibrtyeze. dawvrilebiT amis Sesaxeb warmodgenili iqneba me-3

TavSi.

tranzitulobis Tvisebis darRveva niSnavs, imas, rom

uSualo Canacvleba ar warmoadgens ekvivalenturobis fardobas?
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magram finansur praqtikaSi xdomilebis ekvivalenturobas

ganixilaven Cveulebriv ara uSualo Canacvlebis konteqstSi,

aramed ramdenadme ufro fardobiTi Canacvlebis zogad

konteqstSi, rom ganvsazRvroT es cneba da vaCvenoT, rom mas aqvs

ekvivalentobis fardobis yvela Tviseba, SemoviRoT damatebiTi

SezRudva sainvesticio procesis determinirebis xarisxze.

Cvens mier SemoRebuli procesis determinirebis cneba

niSnavs determinirebis momavlis mimarT, roca procesis sawyisi

mdgomareoba calsaxad gansazRvravs momaval mdgomareobebs.

determinirebul procesebs Soris SeiZleba gamovyoT procesebi,

romlebic, raime azriT, determinirebulni arian warsulis

mimarT. procesebs, romlebic floben amgvar `ormxriv~

determinirebas, vuwodoT sruliad determinirebuli an srulad

gansazRvruli.

gansazRvra 2.10. finansur process ewodeba srulad

gansazRvruli, Tu (, C) nebismieri mdgomareobisaTvis da dros

yoveli  momentisaTvis arsebobs erTaderTi mniSvneloba V

iseTi, rom (, V) xdomiloba uSualod anacvlebs (, C)

mdgomareobas, amasTan dros  momenti SeiZleba rogorc

misdevdes  moments, aseve uswrebdes mas.

moyvanili gansazRvrebis azri martivia. srulad

gansazRvruli procesebi saSualebas gvaZleven xdomilebebi

gardavqmnaT am xdomilebebis ara marto momavali, aramed

warsuli drois xdomilebebis mimarT.

marTlac, Tu (, V) movlena uSualod anacvlebs (cvlis) (, C)

movlenas, amasTan p , maSin gansazRvris Zala. es niSnavs, rom

),;( CpSV  ,

an, rac igivea

),( CFVV p  .

Tu ki (, V) movlena icvleba (, C) xdomilebiT, e.i. P ,

maSin

),,( VpSC  ,
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an

);( VpFVC c .

amgvarad, am SemTxvevaSi, (, V) xdomileba aris sawyisi im

procesisaTvis, romelic momavalSi warmoSobs mocemul (, C)

xdomilebas.

V mniSvneloba (drois mocemuli P momentis mimarT)

saSualebas gvaZlevs vilaparakoT masze, rogorc P momentamde

(, C) movlenil dayvanil mniSvnelobaze. am mniSvnelobas uwodeben

am xdomilebis dayvanil an mimdinare mniSvnelobas da weren

),( CPVV p  .

PV aRniSvna aris Semoklebuli ingl. `Present Value~

(dRevandeli, axlandeli mniSvneloba). laparakoben aseve mimdinare

amgvarad, FV operators xdomilebebi miyavs momavalze,

xolo PV operaciis – am xdomilobebis mimarT warsuli drois

momentebze. orive es operatori saSualebas iZleva gardaqmniTi

xdomilobebi drois nebismier momentze. dayvanis es zogadi

operacia aRiniSneba igive PV simboloTi, riTac warsuli drois

momentebTan  dayvana. amgvarad, Cven SegviZlia davweroT

),( CPVV pp  .

yvela SemTxvevaSi, e.i. rogorc P SemTxvevaSi, aseve P

SemTxvevaSic. amasTan ukanasknel SemTxvevaSi

),( CPVp  ),( CFVp  . (8)

P moments, romlis mimarTac ganisazRvreba (, C) xdomilobis

dayvanili (mimdinare) mniSvneloba, ewodeba dayvanis momenti an

polusi. praqtikaSi mas xSirad uwodeben fokalur TariRs.

dayvanis momentis fiqsireba saSualebas gvaZlevs

ganvsazRvroT fardobiTi Canacvleba.

gansazRvra 2.11. Tu or ),( 11 Ct da ),( 22 Ct xdomilebas ewodeba

Canacvlebuli P momentis mimarT, Tu es orive xdomileba

uSualod Canacvlebulia erTi da imave (P, V) movleniT.

advili Sesamowmebelia, rom fardobiTi Canacvleba ukve

warmoadgens xdomilebisaTvis ekvivalenti mis fardobas. amitom

),( 11 Ct da ),( 22 Ct xdomilebebi, romlebic Caenacvlebian P momentis
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mimarT ewodeba, aseve finansurad ekvivalentur xdomilebebad.

amgvari saxis ekvivalentoba aRniSnavT C1, C2. praqtikosi ityoda,

rom C1 da C2 Tanxebi (Sesabamisad 1t da 2t momentisaTvis

ekvivalenturia (P mimarT), ramdenadac P momentSi maT aqvT

erTidaigive dayvanili mniSvneloba. es situacia gamosaxulia 24

naxazze.

finansuri kanonebi. zemoT naTqvami iyo, rom srulad

determinirebuli avtonomiur procesTan dakavSirebulia drois

nebismier momentamde (polusamde) movlenis dayvanis operaciaa.

aseve aRniSnulia zogierTi orsaxeoba (ganusazRvreloba),

dakavSirebuli finansuri procesis cnebasTan: erTi mxriv, esaa

`individualuri procesi~ konkretuli traeqtoriiT, meore mxriv,

misTvis dasaSvebia `parametrebis variacia~, rogorc gardaqmnebi,

rom davZlioT es ganusazRvreloba, gamovyoT gardamqmneli

aspeqti, ase vTqvaT, sufTa saxiT.

vTqvaT (t, C) – nebismieri xdomilebaa da P polusia.

funqcionalur kanons

),();,( CtFVCptAV pp  , tP  , (9)

romelic gansazRvravs (t, C) xdomilebis momaval mniSvnelobas

uwodeben kapitalizaciis finansur kanons.

ormagi saxiT ganisazRvreba diskontirebis finansuri kanoni:

),();,( CtPVCptDV pp  , tP  . (10)

termini `diskontireba~ warmoSobilia inglisuridan discount,

rac niSnavs daklebas, e.i. Rirebulebis Semcireba sawinaaRmdego

dagrovebisa (kapitalizaciisa). normalur situaciaSi sainvesticio

procesidan elodebian sainvesticio kapitalis Rirebulebis

gazrdas amitom moZraoba win (dayvana drois momaval momentze)

aRiniSneba rogorc kapitalizacia, xolo moZraoba ukan (dayvana

warsuli drois momentze) – rogorc diskontireba.

xdomilobis dayvanas mis mimarT warsuli drois momentze

uwodeben diskontirebas, xolo TviT dayvanil mniSvnelobas –

diskontirebul mniSvnelobas. amitom, im SemTxvevebSi, roca
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saWiroa xazi gausvaT imas, rom laparaki midis dayvanaze

warsuli drois momentze, diskontirebis operaciisaTvis iyeneben

pDV aRniSvnas, ramdenadac Tanamedrove literaturaSi pDV

simbolo, rogorc es zemoT iyo aRniSnuli, gamoiyeneba ufro

zogad situaciaSi, rogoricaa dayvana drois nebismier momentze.

Tumca erTi SexedviT (9) da (10) gantolebebs cota siaxle

SemoaqvT (5)-(7) gantolebebTan SedarebiT, maTSi ukanasknelTan

SedarebiT aspeqtebi gadaadgilebulia. aqamde Cvens msjelobebSi

Cven operirebdiT finansuri procesis cnebiT, rogorc `kapitalis

moZraobis~ modeluri warmodgeniT, romelTa realizacia xdeba

finansur garigebebSi da operaciebSi. (9) da (10) gantolebebSi es

procesi ganixileba. ufro zogadi TvalsazrisiT. maTSi moicema

raime zogadi xerxi finansuri procesis cneba am SemTxvevaSi

TamaSobs mxolod samotivacio rols diskontirebis da

kapitalizaciis finansuri kanonebis cnebebis SemosaRebad.

finansuri kanonebi abstraqciuli, ganzogadebuli saxiT aireklaven

avtonomiur, srulad determinirebuli finansuri procesebis

yofaqcevas. finansuri kanonebi gamosaxaven `gacvlis wesebs~

dRevandeli Rirebulebisa momaval Rirebulebaze da piriqiT. e.i.

warmoadgens finansuri maTematikis ZiriTadi principis _ `fulis

droebiTi Rirebulebis – formalur warmodgenas. isini warmoadgenen

`finansuri sqemebis~ ZiriTad elementebs – finansuri operaciebis

abstraqtuli modelebis, procesebis da sistemebis, romelTa

Seswavla Seadgens finansuri maTematikis ZiriTad Sinaarss.

arCeuli finansuri sqemebis CarCoebSi fiqcirdeba ZiriTadi

raodenobrivi Tanafardobebi gansaxilveli operaciebis da

procesebis modelebs Soris.

finansur sqemebs eZRvneba Semdegi paragrafi, amitom aq

mxolod mokled SevexoT am cnebas. finansuri sqema moicavs:

1. gardaqmnis wesi: nebismieri (yoveli) P momentisaTvis SeiZleba

napovni imis t momentis Sesabamisi tC Tanxis P momentze

dayvanili Vp mniSvneloba.
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)( tpp CPVV  .

2. ekvivalenturobis da upiratesobis damokidebulebis ojaxi:

yoveli P momentisaTvis finansur sqemaSi gansazRvrulia

xdomilebis ekvivalenturobisa da upiratesobis kavSiri am

momentisaTvis.

am SemTxvevaSi ekvivalenturobis kavSiri da gardaqmnis

wesi dakavSirebulia bunebrivi saxiT. xdomilebebi arian

ekvivalenturni P-s mimarT, Tu maT jams aqvT erTnairi P-ze

dayvanili mniSvneloba

)()(),(~),( 212211 CPVCPVCtPCt pp  .

Zalian mniSvnelovania, rom gardaqmnis wesi da maTi

Sesabamisi ekvivalenturobis kavSiri (damokidebuleba) SeiZleba

CamovayaliboT abstraqtulad, raime finansur procesze

damoukideblad, ufro zustad, maTi tolad aRniSvnis gareSe. am

SemTxvevaSi gardaqmnis wesi aris ubralod finansur

xdomilebebze raime operaciebi.

magaliTad, vTqvaT

))(1( 2tPCV tp  , tP  ,

da

2)(1 Pt
V t

p 



, tP  ,

miviRebT finansuri xdomilebebis gardaqmnis raime wess. misi

daxmarebiT ganvsazRvroT Sesabamisi ekvivalenturobis kavSiri

yoveli P polusisaTvis.

Tu gveqneba abstraqtuli finansuri sqema, SeiZleba avagoT

am sqemis Teoria, CamovayaliboT, davamtkicoT an uarvyoT

sxvadasxva debuleba, dakavSirebul, finansur xdomilebasTan,

SevimuSavoT, mocemuli sqemis CarCoSi aRZruli sxvadasxva

amocanebis amoxsnis meTodebi. Tumca TviT finansuri sqema,

rogorc es zemoTY aRvniSneT, SeiZleba iyos mocemuli nebismierad,

mainc, imisaTvis, rom sqemis Teoria iyos Sinaarsiani, Cveulebriv

ganixilaven ara nebismier finansur sqemebs, aramed mxolod

iseTebs, romlebic warmoiSvebian finansuri procesebis Sesabamisi
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klasebiT. saxeldobr, ase miiRebian SemdgomSi Cvens mier

ganxiluli, martivi da rTuli procentebis finansuri sqemebi.

ganvixiloT finansuri sqemebisa da ara uSualod finansuri

procesebis sxvadasxva klasebisa, ufro Seesabameba maTematikis

suls. sxvadasxva xdomilebebis aRsawerad maTematikuri midgomis

arsi swored mdgomareobs. gansaxilveli xdomilebis logikuri

struqturis gamoyofaSi, ZiriTadi cnebebis, obieqtebis da

kavSirebis formalizacia, romlebic Semdeg Seiswavleba sufTa

maTematikuri xerxebiT.

zemoT Cven ar dagvido araviTari SezRudva kapitalizaciis

da diskontirebis kanonebis saxeze da maTTan dakavSirebuli

xdomilebis gardaqmnaze, Tumca, zogierT zogad finansur-

ekonomikur principebze dayrdnobiT, finansur analizSi

gamoyofen rig Tvisebebs, romlebsac akmayofileben finansuri

kanonebi. am Tvisebebs aqvT sxvadasxva xarisxi zogadobisa.

CamovayaliboT es Tvisebebi:

1*. normirebuloba. Tu xdomilebis momenti emTxveva poluss.

maSin kanonebi ar cvlian xdomilebidan jamis mniSvnelobas.

saxeldobr

CCPPDCPPA  );,();,(
nebismieri P-saTvis.

es Tviseba erTerTia universalurisagan. SeiZleba CavTvaloT,

rom mas akmayofilebs yvela finansuri kanoni, ramdenadac us

trivialurad sruldeba realuri finansuri procesebisaTvis.

2*. erTgvarovnoba fuladi saxsrebis mimarT. xdomilebis

finansuri eqvivalenturoba invariantia am xdomilobebis

Sesabamisi Tanxebis proporciuli cvlilebebis mimarT.

am Tvisebis rogorc Sedegi, aRvniSnoT ),( Pta da ),( Ptd

finansuri kanonebi, roca 1C , (9) da (10) vRebulobT, rom

),()1,;(),,( PtCatPCACtPA  , tP  ; (11)

),()1,;(),;( PtCdtPCDCtPD  , tP  , (12)

sadac ),( tPa kapitalis yoveli erTeulisaTvis P momentisaTvis

gazrdili mniSvneloba; da ),( ptd kapitalis yoveli erTeulisaTvis



71

diskonturi mniSvneloba. ),( pta da ),( ptd funqciebs uwodeben

Sesabamisad zrdis da diskonturobis koeficientebs. (11) da (12)

gantolebebidan normirebis Tvisebis gaTvaliswinebiT uSualod

gamomdinareobs, rom

),( tta 1),(  ttd .

SeiZleba CavTvaloT, rom finansuri procesebis umravlesoba

akmayofilebs erTgvarovnobis pirobas. Tumca rogorc praqtikaSi,

ise TeoriaSi gvxvdeba procesebi, romlebic ar SeiZleba

miekuTvnos erTgvarovnebas xdomilebebis jamis mimarT. Tumca

Cven SemovifarglebiT mxolod erTgvarovani procesebis da maTi

Sesabamisi finansuri sqemebis SeswavliT.

finansuri kanonebis normirebis piroba saSualebas gvaZlevs

bunebrivi saxiT `SevaweboT~ ori kanoni: kapitalizaciis da

diskontirobis erT zogad finansur kanonad:










.),,,(
,),,,(

),,(
tpCptD
tpCptA

CptF
Tu

Tu

kanonebis Sewebebi iZleva aseve erTgvarovan kanons

koeficientiT

)1,,( ptF ),( ptV ,

romelsac Cveulebriv uwodeben dayvanis (diskontirebis)

ganzogadebul koeficients. cxadia, rom










.),,(
,),,(

),(
tpptd
tppta

ptV
Tu

Tu

zogad finansur kanons Seesabameba dayvanis ganzogadebuli

operatori pPV , romelsac uwodeben mimdinare Rirebulebis

zogadi operatori:

),(),,(),( ptCVCptFCtPVp  .

3*. kapitalizaciis da diskontirebis kanonebis zrdis/klebis

Tviseba. investirebis azrianobis mosazrebidan gamomdinareobs,

rom ),( pta funqcia – zrdadia p-s mixedviT da klebadia t-s

mixedviT. meores mxriv imis gaTvaliswinebiT, rom adamianebis

umetesoba ufro afasebs im kapitals, rac amJamad gaaCnia, sxva
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kapitalTan SedarebiT, romelic faqtiurad axlandelis

identuria, magram SesaZloa gvqondes momavalSi (momavali

SesaZleblobebis Seufaseblobis kanoni), SeiZleba CaiTvalos,

rom ),( ptd )( tp  funqcia warmoadgens zrdads p-Ti da klebads

t-Ti.

am Tvisebis Sinaarsobrivi azrianobis mixedviT, Cven CavTvliT,

rom igi sruldeba wignSi ganxiluli yvela modelisTvis.

amasTanave aRvniSnavT, rom bevr finansur modelSi ),( pta

da ),( ptd funqciebisTvis damaxasiaTebelia yvela `kargi~ Tviseba,

magaliTad, uwyvetoba, diferencirebadoba da a.S.

4*. erTgvaroba droSi (stacionaroba). kapitalizaciis da

diskontirebis kanonebi erTgvarovania droSi anu stacionarulia,

Tu nebismieri 0T -sTvis Sesabamisad sruldeba tolobebi

),(),( ptaTpTta 
da

),(),( ptdTpTtd  .

am pirobebis ucilobeli Sedegia ),( pta da ),( ptd funqciebis

SesaZlo dayvana maT calsaxad ganmsazRvrel erTi cvladis

funqciebze:

),0()( tata  , 0t

da

)0,()( tdtd  , 0t ,

saxeldobr

)(),0(),( tpatpapta  , tp 

da

)()0,(),( ptdptdptd  , pt  .

erTgvarovan SemTxvevaSi p polusze miyvanis procesi

(valorizaciis momenti) nebismieri sxva t momentidan damokidebulia

mxolod t, p boloebis mqone Sualedis sigrZeze.

stacionaruli (droSi erTgvarovani) procesebi – aseve

sakmaod gavrcelebuli finansuri procesebis tipebia, amitom

wignis mniSvnelovani nawili eZRvneba stacionaruli kanonebis
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sistemebs. Tumca Semdeg paragrafebSi ganixileba arastacionaruli

finansuri kanonebis mqone ufro zogadi finansuri sqemebi.

kapitalizaciis da diskontirebis stacionarul kanonebs

Seesabameba zogadi stacionaruli kanoni, romlisTvisac

),(),( ptvhphtv 

nebismieri 0. h -sTvis. amrigad, rogorc calkeuli kanonebis

SemTxvevaSi, Sesabamisi organzomilebiani koeficienti ),( ptv

daiyvaneba erTganzomilebianze ),0()( TvTv  :

)0,(),( ptvptv  .

CamovayaliboT finansuri kanonebis kidev ori Tviseba,

romlebic ukve organulad ar aris maTTan dakavSirebuli. Tumca

isini principulad SesaZlebelia garkveul pirobebSi da Zalian

mniSvnelovania (maTi Sesrulebisas) Sesabamisi finansuri

modelebis SeswavlisaTvis.

5*. kapitalizaciis da diskontirebis kanonebis SeuRlebadoba.

kapitalizaciis da diskontirebis finansuri kanonebi aris

SeuRlebuli, Tu maTi maTi Tanmimdevruli gamoyeneba

erTidaigive finansuri movlenisaTvis drois erTsadaimave

intervalSi ar cvlis am movlenas. amrigad, ),( pta da ),( ptd

SeuRlebuli finansuri kanonebisTvis erTdroulad sruldeba

),( ptCaV  da ),( ptVdC  tolobebi kapitalizaciis da

diskontirebis kanonebis SeuRlebadoba niSnavs tolobis

Sesrulebas:

),( pta 1),( ptd .

yvela pt  -sTvis. SevniSnavT, rom amasTan zogadi finansuri

kanoni ),,( CptF yvela t, p-sTvis xdeba TviTSeuRlebuli:

),(
1),(

tpV
ptV  .

umetes SemTxvevaSi, romlebic ganxiluli iqneba qvemoT,

kapitalizaciis da diskontirebis kanonebi iqneba urTierT-

SeuRlebuli. yvela tipiur SemTxvevebSi diskontirebis operaciac

ganisazRvreba rogorc operacia, romelic kapitalizaciis
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Sebrunebulia. Tumca praqtikulad gvxvdeba sqemebi, romlebSic

diskontirebis operacia SeiZleba ganisazRvros kapitalizaciis

operaciisgan damoukideblad. erT-erTi aseTi magaliTia

diskontireba. saaRricxvo ganakveTiT procentuli ganakveTiT

kapitalizaciisas.

6*. kapitalizaciis da diskontirebis kanonebis tranzituloba

kapitalizaciis finansuri kanoni tranzitulia, Tu

),(),(),( ptapata  (13)

drois nebismier pt   momentSi. analogiurad diskontirebis

finansuri kanonis tranzituloba niSnavs Semdegi Tvisebis

Sesrulebas

),(),(),( ptdpdtd  (14)

drois pt   nebismier momentSi.

(13), (14) tolobebiT gamosaxuli finansuri kanonebis

Tvisebas uwodeben gardamaval Tvisebas. finansur literaturaSi

mas ewodeba finansuri kanonis gaxleCadobis Tviseba-terminebi

`tranzituloba~ da `gaxleCadoba~, raRac azriT simetriulia da

gansxvavdebian, ase vTqvaT (13), (14) tolobebis `TvalsazrisiT~.

roca gaxleCadobazea saubari, mxedvelobaSi aqvT sawyisi

gardaqmnis daSlis (gaxleCis) SesaZlebloba t momentidan p-sken

or `nawilobriv~ gardaqmnad: t-dan -sken da -dan p-sken. es

Seesabameba (14), (13) formulebis wakiTxvis formas marjvnidan

marcxniv: roca saubaria tranzitulobaze, gamodian, piriqiT, ori

Tanmimdevruli gardaqmnidan: t-dan -sken da -dan p-sken. Sedegad

maTi kompozicia iZleva gardaqmnas t-dan p-sken. es Seesabameba (13),

(14) formulebis wakiTxvis formas marcxnidan marjvniv. raRac

azriT termin `tranzitulobis~ gamoyenebis ufro upiratesia,

radganac masTan dakavSirebulia ekvivalentobis mimarTebis

tranzitulobis Tviseba, gaCenili am gardaqmnebiT. Cven

gamoviyenebT orive termins rogorc sinonimebs.

kapitalizaciis  finansuri kanonis tranzituloba niSnavs,

rom drois raRac periodze investirebuli jamis mometebuli
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mniSvneloba ar Seicvleba, Tu drois mocemul intervalSi

investirebis process davyofT ramdenime Tanmimdevrul investiciad,

imis daSvebiT, rom morigi investiciisas ideba jami, gazrdili

(momatebuli) drois am momentisTvis, e.i. reinvestirdeba wina jami.

diskontirebis tranzitul kanons ukve SeuZlebelia mieces

interpretacia, kapitalizaciis kanonisTvis reinvestirebis

analogiurad.

bolos, kapitalizaciis da diskontirebis kanonebis

erTdrouli tranzituloba niSnavs zogadi finansuri kanonis

tranzitulobas

),(),(),( pvtvptv  . (15)

SevniSnavT, tranzituloba am (Zlieri) azriT niSnavs

STanTqmis mniSvnelovani Tvisebis Sesrulebas dayvanis

ganzogadebuli operatorisTvis

)),((),( CtPVPVCtPV pp  . (16)

naTqvamidan cxadia, rom tranzitulobis Tvisebas adgili

aqvs mxolod garkveuli pirobebis Sesrulebisas, romlebic

dakavSirebulia Sesabamisi finansuri modelebis agebasTan, da

maSasadame, igi samarTliania mxolod garkveuli klasis

finansuri modelebisaTvis.

da, bolos, CamovayaliboT finansuri kanonebis

ekvivalenturobis Tviseba.

7*. finansuri kanonebis ekvivalenturoba. kapitalizaciis

ori 1a da 2a finansuri kanonis ekvivalenturia, Tu nebismieri (t, C)

finansuri xdomilebisTvis yoveli maTgani iZleva erTidaigive

Senacvlebad xdomilebas drois p momentSi nebismieri tp  -Tvis.

analogiurad, diskontirebis ori d1 da d2 finansuri kanoni

ekvivalenturia, Tu nebismieri (t, C) finansuri xdomilebisTvis

yoveli maTgani iZleva Senacvlebad xdomilebas drois p

momentSi nebismieri tp  -Tvis.

gadasaxadebis nakadebis miyvana. zemoT dawvrilebiT

ganixileboda fuladi Tanxebis miyvanis (gadatanis) procesi (an
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movlenebis) finansuri kanonis Sesabamisad, rac warmoiqmneba

sainvesticio procesebiT. praqtikulad miyvanis es procedura

gamoiyeneba aramarto calkeuli TanxisaTvis, aramed finansuri

nakadebisTvisac an, ufro zustad gadasaxadebis nakadebisTvisac.

Sinaarsobrivi azri am operaciisa igivea, igi mdgomareobs

gadaxdaTa nakadis SenacvlebaSi ekvivalenturi (ama Tu im azriT)

fuladi TanxiT, mibmuli raRac winaswar mocemul drois

momentze (valorizaciis momentze, polusze).

2.7. meore Tavis daskvnebi

Seswavlilia finansuri xdomilobebisa da finansuri

nakadebis (kerZod, rentis) Tvisebebi, finansuri, operaciebi da

finansuri nakadebi. motanilia saTanado sailustracio ricxviTi

magaliTebi.
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Tavi III. finansuri bazris binomur modeli
da ofcionis fasdadebis amocana

3.1. evropuli ofcionis gaTvlis amocana

Tanamedrove sabazro ekonomikaSi mniSvnelovani adgili

finansur bazrebze fasiani qaRaldebiT operaciebs miekuTvneba.

es operaciebi Seicavs garkveul riskebs da saWiroa riskebis

Seswavla da analizi. rogorc aRvniSneT am problematikas Seis-

wavlis finansuri maTematika, romelic arsebiTad iyenebs

albaTobis Teoriisa da maTematikuri statistikis meTodebs

Cven SevecadeT martivad da mokled gagacnoT finansuri

maTematikis erTi konkretuli amocana _ evropuli tipis yidvis

standartuli ofcionis gaTvlis droSi erTnabijiani amocana da

misi amoxsna.

1. vigulisxmoT, rom drois 0n momentSi Cven gvaqvs raime

sawyisi Tanxa 00 B . Tu es Tanxa SevitaneT bankSi, maSin sawyis

Tanxas drois momaval momentebSi garkveuli wesiT daericixeba

saprocento Semosavali. Tu drois yovel Semdeg momentSi

angariSze arsebul Tanxas daericxeba sawyisi Tanxis garkveuli

procenti, maSin gvaqvs daricxvis martivi procentis wesi. Tu

drois yovel Semdeg momentSi angariSze arsebul Tanxas

daericxeba am Tanxis garkveuli procenti, maSin gvaqvs daricxvis

rTuli procentis wesi. advili saCvenebelia, rom martivi

procentis SemTxvevaSi Tanxebis raodenobebi qmnis ariTmetikul

progresias, xolo rTuli procentis SemTxvevaSi _ geometriul

progresias.

aRvniSnoT r -iT saprocento ganakveTi, romlis mniSvneloba

ase daiTvleba: Tu, magaliTad, Tanxas ericxeba 10%, maSin 1,0r .

amis gaTvaliswinebiT drois 1n da 2n momentebSi martivi

procentis SemTxvevaSi gveqneba:

 
   ,2121

,1

00000012

0001

rBrBBrBrBrBBB
rBrBBB




xolo rTuli procentis SemTxvevaSi gveqneba:
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( )

( ) ( )

1 0 0 0

2
2 1 1 1 0

1 ,

1 1 .

B B B r B r

B B B r B r B r

= + = +

= + = + = +

rogorc vxedavT, 0B , 1B da 2B sidideebis mimdevroba

martivi procentis SemTxvevaSi ariTmetikuli progresiaa, romlis

pirveli wevria 0B , sxvaoba _ rB0 , xolo rTuli procentis

SemTxvevaSi _ geometriuli progresia, romlis pirveli wevria

0B , mniSvneli ki _ r1 .

sainteresoa aRvniSnoT, rom fuls, iseve rogorc fasian

qaRaldebs, droiTi Rirebuleba aqvs. magaliTad, Tu drois 0n

momentSi gvaqvs 0B Tanxa, maSin r saprocento ganakveTis

gaTvaliswinebiT drois 1n momentSi 0B Tanxis sidide (anu 0B -

is momavali Rirebuleba) iqneba  rBB  101 . piriqiTac, Tu gvinda,

rom drois 1n momentSi gvqondes 1B Tanxa, maSin drois 0n

momentSi unda gagvaCndes
r

BB



1

1
0 Tanxa (anu 1B -is dRevandeli

Rirebuleba).

SevniSnavT, rom finansur urTierTobebSi arsebobs martivi

da rTuli procentis daricxvis uamravi wesi, romelsac Cven ar

ganvixilavT. SevniSnavT agreTve, rom evropuli ofcionis

gaTvlis amocanaSi gadmocemis simartivis mizniT Cven

ganvixilavT mxolod drois 0n da 1n momentebs.

2. ganvixiloT finansuri bazari, sadac vaWroben

obligaciebiT da aqciebiT. movitanT am ori fasiani qaRaldis

mokle ganmartebebs.

obligacia anu boni _ es aris valdebuleba fasiani

qaRaldis saxiT, romelsac uSvebs saxelmwifo, bankebi,

korporaciebi, saaqcio sazogadoebebi da sxva finansuri

institutebi Tanxis mozidvis mizniT. obligaciebSi investirebis

ZiriTadi mimzidveloba mdgomareobs imaSi, rom mis mflobels

regularulad uxdian Tanxas garkveuli wesiT da obligaciis

dafarvis momentSi ki xdeba sruli Tanxis gadaxda. obligaciis
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mTlianad urisko fasian qaRaldad miCneva ar SeiZleba,

magaliTad, imitom, rom arsebobs korporaciis gakotrebis riski.

aqcia _ es aris fasiani qaRaldi, romelsac uSveben korpo-

raciebi, kompaniebi, firmebi Tanxis mozidvis mizniT (ise, rogorc

obligaciebis SemTxvevaSi). aqciebi ZiriTadad ori saxisaa _ Cveu-

lebrivi da privilegiuri. Cveulebrivi aqciis mflobeli

kompaniis mogebidan Rebulobs dividends, romlis sidide

kompaniis warmatebul saqmianobazea damokidebuli. kompaniis

gakotrebis SemTxvevaSi aseTi aqcioneri mTlianad kargavs Tavis

investicias. privilegiuri aqciis mflobels ki garantirebuli

aqvs Tavisi investiciis mTlianad dakargvis naklebi riski.

samagierod, aseTi investori kompaniisgan Rebulobs dividends,

romlis sidide ar izrdeba kompaniis Semosavlis zrdasTan erTad.

aqcia riskiani fasiani qaRaldia, radgan misi mniSvnelobebi

droSi SemTxveviT icvleba da damokidebulia uamrav faqtorze.

aqciebSi Tanxis investireba ZiriTadad mimzidvelia ara

dividendebis miRebiT, aramed swored aqciis fasebis SesaZlo

mkveTri cvlilebebiT: investors aqvs Sansi miiRos didi mogeba

aqciis dabal fasSi yidviT da misi maRal fasSi gayidviT.

vigulisxmoT, rom erTi obligaciis fasi sawyis 0n

momentSi aris 00 B , xolo erTi aqciis fasi _ 00 S . drois

1n momentSi obligaciis da aqciis fasebi gamoiTvleba Semdegi

tolobebiT:

 rBB  101 , (17)

  101 SS , (18)

sadac 0r rTuli saprocento ganakveTia, xolo  SemTxveviTi

sididea, romelic iRebs mxolod or SesaZlo ricxviT

mniSvnelobas: an a -s, an b -s, bra  , SevniSnavT, rom aqciis

momavali fasebis gansazRvra calsaxad SeuZlebelia, radganac

winaswar Cven ar viciT romel SesaZlo ricxviT mniSvnelobas mi-

iRebs  SemTxveviTi sidide.

finansuri bazris (17), (18) saxis zogadi, droSi diskretuli
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modeli SemoTavazebuli da Seswavlili iyo gasuli saukunis

samocdaaTian wlebSi f. koksis, r. rosis da m. rubinSteinis mier.

iTvleba, rom am avtorebis naSromebma revoluciuri Zvrebi

gamoiwvia finansur samyaroSi. sainteresoa aRvniSnoT, rom

zogierTma avtorma (magaliTad m. Soulsma, r. mertonma) nobelis

premia daimsaxura ekonomikaSi.

finansuri bazris zogadi saxis diskretuli modeli

SeiZleba CavweroT Semdegi rekurentuli gantolebebis saSualebiT

)1(1 rBB nn   , ,00 B

),1(1 nnn SS   ,00 S

sadac Nn ,...,1 0 0S > , xolo n aris SemTxveviTi sidide,

romelic drois yoveli Nn ,...,1 momentisTvis iRebs mxolod

or SesaZlo ricxviT mniSvnelobas: an a s an b s tol

mniSvnelobas. SevniSnavT agreTve, rom radganac aqciis fasi ar

SeiZleba iyos uaryofiTi, amitom modelis ,r a da b

parametrebi unda akmayofilebdes Semdeg pirobebs: bra 1 .

garda amisa gvaqvs, rom Tu ar  ,  maSin xelsayrelia

SeviZinoT mxolod aqciebi, xolo Tu br  , maSin jobs SeviZinoT

mxolod obligaciebi an Tanxa davdoT sabanko angariSze. am

mosazrebebis sailustraciod ganvixiloT martivi ricxviTi

magaliTebi.

davuSvaT, ,200 B 1000 S da drois sawyis 0n momentSi

Cveni Tanxa 100-is tolia. vTqvaT, ar  da
5
1
r ,

5
2
a ,

5
3
b .

amrigad, Cven SegviZlia viyidoT erTi aqcia an xuTi

obligacia. vnaxoT, ra SeiZleba moxdes drois Semdeg 1n

momentSi. erTi obligaciis fasi iqneba

,2420)
5
11()1( 01  BrB

xolo  xuTi obligaciis ki-120. Tu
5
2

1  a maSin

140100)
5
21()1( 011  SS 

da gveqneba 115 SB  . Tu ,
5
3

1  b maSin
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160100)
5
31()1( 011  SS 

da kvlav gveqneba 115 SB  .

vTqvaT, axla

br  da ,
10
1

a ,
10
2

b .
10
3

r

drois 1n momentSi erTi obligaciis fasi iqneba

,2620)
10
31()1( 01  BrB

xolo xuTi obligaciis ki-130.
10
1

1  a da
10
2

1  b

SemTxvevebSi, Sesabamisad, gveqneba:

,110100)
10
11()1( 011  SS 

120100)
10
21()1( 011  SS 

da amrigad, orive SemTxvevaSi .5 11 SB  analogiuri situaciebi

gveqneba drois Semdeg momentebSic.

advili misaxvedria, rom  zogadi modelis SemTxvevaSic

nB da nS sidideebi, Nn ,...,1,0 qmnis Sesabamisad ariTmetikul da

geometriul progresiebs.

3. SemovitanoT axla popularuli fasiani qaRaldis _ erTi

konkretuli saxis evropuli ofcionis ganmarteba. SevniSnavT,

rom sityva `evropuli~ niSnavs imas, rom ofcionis mflobels

misi ganaRdeba SeuZlia xelSekrulebiT gansazRvruli vadis

mxolod bolo momentSi.

evropuli tipis yidvis standartuli ofcioni (ofcionuri

xelSekruleba, kontraqti) gadaxdis funqciiT

( ) ( )1 1max ,0f S S K= - (19)

aris fasiani qaRaldi, romelic mis mflobels aZlevs uflebas

iyidos aqcia drois bolo momentSi (Cvens SemTxvevaSi drois

1n momentSi) winaswar SeTanxmebul 0K fasad. Tu KS 1 ,

maSin ofcionis mflobeli gaanaRdebs ofcions, anu iyidis aqcias
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K fasad, myisve gayidis mas 1S fasad da miiRebs mogebas

( )1 1f S S K= - . Tu KS 1 , maSin ofcionis mflobeli ar gaanaRdebs

ofcions, radgan am SemTxvevaSi mas mogeba ar eqneba da misi

danakargi iqneba ofcionSi gadaxdili Tanxa.

SevniSnavT, rom (19) tolobaSi gamoyenebuli aRniSvnis

Sinaarsi Semdegia:  0,max 1 KS  niSnavs KS 1 da 0 ricxvebs

Soris udidess (maqsimums). magaliTad,   30,3max  ,   00,2max  .

ofcionis gamomSvebis _ emitentis winaSe dgas Semdegi

ZiriTadi amocana: ra umcires (samarTlian) fasad unda gayidos

man ofcioni, rom saWiroebis SemTxvevaSi SeZlos xelSekrulebiT

gaTvaliswinebuli Tanxis gadaxda. amisaTvis emitentma drois

0n momentSi ofcionis gayidviT miRebuli TanxiT unda aagos

obligaciebiT da aqciebiT vaWrobis iseTi optimaluri gegma anu

strategia, rom KS 1 SemTxvevaSi gaaCndes drois 1n momentSi

zustad  1Sf Tanxa.

swored ofcionis samarTliani fasis povna da optimaluri

strategiis ageba Seadgens ofcionis gaTvlis amocanas.

ofcionis erT-erTi ZiriTadi mimzidveloba mdgomareobs

imaSi, rom igi iafi Rirs da misi saSualebiT SeiZleba

(garkveuli riskis xarjze) didi mogebis miReba.

marTlac, vTqvaT, drois 0n momentSi Cveni sawyisi Tanxa

100000 X , 1000 S , 100K , xolo yidvis standartuli ofcionis

fasia 10C ganaRdebis 10n momentiT. cxadia, 0X Tanxa

sxvadasxvanairad SeiZleba gamoviyenoT ofcionebisa da aqciebis

yidvisaTvis. magaliTisaTvis ganvixiloT Semdegi ori SemTxveva:

1) vTqvaT, viyideT mxolod ofcionebi, e.i. 1000 ofcioni. Tu

KS 10 da, magaliTad, 15010 S , maSin erTi ofcioni mogvcems

50100150  -is tol Tanxas, xolo 1000 ofcioni mogvcems 50000-is

tol Tanxas da Cveni sufTa mogeba iqneba 400001000050000  -is

toli Tanxa. Tu ki KS 10 , maSin Cven davkargavT mTlian sawyis

Tanxas.
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2) vTqvaT, viyideT mxolod aqciebi, e. i. 100 aqcia. Tu

15010 S , maSin 100 aqcia mogvcems 15000-is tol Tanxas da Cveni

sufTa mogeba iqneba 50001000015000  -is toli Tanxa. Tu KS 10

da, magaliTad, 8010 S , maSin 100 aqcia mogvcems 8000-is tol

Tanxas da Cveni danakargi iqneba 2000800010000  -is toli Tanxa.

4. vigulisxmoT, rom 0n momentSi erTi obligaciis fasia

0B , xolo erTi aqciis fasia 0S da investorma SeiZina,

Sesabamisad, 0 da 0 raodenobebis obligacia da aqcia.

SevniSnavT, rom 0 da 0 sidideebi SeiZleba iyos wiladi da

uaryofiTi ricxvebic. magaliTad,
2
3

0  niSnavs erTnaxevari

obligaciis yidvas, xolo
2
1

0  niSnavs naxevari aqciis

sesxebas.

SemoviRoT aRniSvna  000 ,  , romelsac 0n momentSi

investoris portfeli (strategia) ewodeba. sawyisi 0X Tanxa

SeiZleba CavweroT Semdegi saxiT

000000 SBXX   . (20)

drois 1n momentis dadgomamde investors SeuZlia garkveuli

mosazrebebis gamo (magaliTad, aqciis fasis mosalodneli

cvlilebis gamo)  000 ,  Secvalos axali  111 , 

portfeliT, 01   , 01   . maSin (4) Tanxa ase Caiwereba

01010 SBX   . (21)

gamovakloT (21) tolobas (20) toloba. maSin miviRebT

investoris portfelis (strategiis) e.w. TviTdafinansebadobis

Semdeg pirobas:

,00101  SB 

sadac ,011   .011   strategiis TviTdafinansebadoba

sxvanairad niSnavs imas, rom strategiebis agebis dros

gamoiyeneba mxolod investoris sawyisi Tanxa da investirebis

procesSi ar xdeba arc raime damatebiTi Tanxis gadineba an
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semodineba. SevniSnavT, rom obligaciis an aqciis garkveuli

raodenobis Sesabamisi Tanxis sesxeba dasaSvebia.

cxadia, investoris survilia aagos optimaluri strategia,

anu iseTi  111 ,  portfeli, rom drois 1n momentSi

obligaciisa da aqciis axali 1B Bda 1S fasebis gaTvaliswinebiT

Sesruldes toloba

 111111 SfSBX   , (22)

sadac f aris (19) tolobiT ganmartebuli gadaxdis funqcia.

SemoviRoT Semdegi aRniSvnebi:

   
   .,

,1,1

1,11,10,10,1

01,100,1

SffSff
bSSaSS





am aRniSvnebisa da (17), (18) tolobebis gamoyenebiT (23)

toloba Caiwereba ucnobi 1 da 1 sidideebis mimarT

orucnobian wrfiv gantolebaTa Semdegi sistemis saxiT:

   
   








1,10101

0,10101

11
11

fSbBr
fSaBr




. (24)

am sistemis amonaxsni anu optimaluri strategia    111 ,

Caiwereba Semdegi saxiT

   
   0

1,10,1
1 1

11
Babr

fafb



 , (25)

  0

0,11,1
1 Sab

ff



 . (26)

rac Seexeba ofcionis samarTliani fasis povnas, amisaTvis


1 da 

1 sidideebis (25) da (26) mniSvnelobebi SevitanoT (21)

tolobaSi. aRvniSnoT ofcionis samarTliani fasi 1C -iT. martivi

algebruli gardaqmnebis Semdeg gveqneba

   
     








 

0
0

0,11,1
0

0

1,10,1
010101 1

11
S

Sab
ff

B
Babr

fafb
SBXC 

















 0,11,11

1 f
ab
rbf

ab
ar

r
. (27)

amrigad, evropuli tipis yidvis standartuli ofcionis

gaTvlis erTnabijiani amocana gadawyvetilia: (27) tolobiT
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gamoTvlilia samarTliani fasi, xolo (25) da (26) tolobebiT

agebulia optimaluri startegia.

5. bolos gvinda movitanoT evropuli tipis yidvis

standartuli ofcionis gaTvlis amocanis ricxviTi magaliTi.

m a g aliTi . vigulisxmoT, rom gvaqvs Semdegi monacemebi:

.100,
5
3

5
2,100,

5
1,20 00  KbaSrB  an

gadavwyvitoT evropuli tipis yidvis standartuli

ofcionis gaTvlis amocana.

amoxsna. Cven dagvWirdeba Semdegi ricxviTi mniSvnelobebi:

,
6
5

1
1,

5
6

5
111

,
5
2

1
5
1

5
3

,
5
3

1
5
2

5
1

,1
5
2

5
3,

5
8

5
311,

5
3

5
211






















r
r

ab
rb

ab
ar

abba

 

 

   
    .600,100160max0,max

,00,10060max0,max

,160
5
81001

,60
5
31001

1,11,1

0,10,1

01,1

00,1









KSf
KSf

bSS

aSS

gamovTvaloT axla 1C samarTliani fasi. (27) tolobis

Tanaxmad gveqneba:

300
5
260

5
3

6
5

1 





 C .

drois 0n momentSi avagoT optimaluri strategia

   111 , . es imas niSnavs, rom ofcionis samarTliani fasis

301 C -is toli TanxiT (SesaZloa kidev nasesxebi TanxiT) unda

gvqondes Semdegi;

1) Tu 600,11  SS , maSin 00,11111  
SBX  , 00,1 f ,

2) Tu 1601,11  SS , maSin 601,11111  
SBX  , 601,1 f .

(25) da (26) tolobebis Tanaxmad gveqneba:
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.
5
3

1001
060,

2
3

201
5
6

60
5
30

5
8

11 







  

amrigad, optimaluri strategiaa 







5
3,

2
3

1 . axla

gavaanalizoT Tu ra operaciebi gvaqvs Casatarebeli. Cven gvaqvs

ofcionis gayidviT miRebuli Tanxa 301 C da, agreTve,
2
3

obligaciis sesxebiT miRebuli 3020
2
3

 -is toli Tanxa. jamuri

TanxiT Cven viyideT
5
3

aqcia, risi saSualeba marTlac gvaqvs,

radganac 303060100
5
3

 . ganvixiloT ori SemTxveva.

S e mTx v e v a  I . vTqvaT, 1601,11  SS . obligaciis fasia

  2420
5
61 01  BrB .

aseT SemTxvevaSi gveqneba

60160
5
324

2
3

1 
X ,

rac zustad pasuxobs ofcionis valdebulebas   601,11,1  Sff .

amrigad, drois 1n momentSi gavyidiT
5
3

aqcias da

miviRebT 96160
5
3

 -is tol Tanxas. am Tanxidan gavistumrebT

2
3

obligaciis vals anu 3624
2
3

 -is tol Tanxas, xolo

darCenili 603696  -is toli TanxiT SevasrulebT ofcionis

valdebulebas.

S e mTx v e v a  I I . vTqvaT, 600,11  SS . aseT SemTxvevaSi

gveqneba

060
5
324

2
3

1 
X ,

rac zustad pasuxobs ofcionis valdebulebas   00,10,1  Sff .
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drois 1n momentSi gavyidiT
5
3

aqcias da miviRebT

3660
5
3

 -is tol Tanxas, riTac zustad gavistumrebT
2
3

obligaciis vals anu 3624
2
3

 -is tol Tanxas, xolo ofcionis

valdebulebiT arafers vixdiT, radgan   00,10,1  Sff .

3.2. evropuli ofcionis fasdadebis amocana

ganvixiloT finansuri (B, S)-bazris koqsis, rosis da

rubinSteinis diskretuli binomuri modeli, romelic

funqcionirebs drois momentebSi Nn ,...,1,0 , N da Sedgeba

mxolod ori aqtivisgan: )( nBB  aris obligaciebi (sabanko

angariSi) da )( nSS  aris aqciebi. am modelis Tanaxmad nB da nS

sidideebis evolucia droSi aRiwereba Semdegi rekurentuli

damokidebulebebiT:

1)1(  nn BrB , ,00 B (28)

),1(1 nnn SS   ,00 S (29)

sadac 0r aris saprocento ganakveTi, xolo )(n  , Nn ,...,1,0 ,

aris erTnairad ganawilebil SemTxveviT sidideTa mimdevroba da

yoveli n iRebs an a s an b s tol mniSvnelobas. amasTan

igulisxmeba, rom bra  [1], [2].

warmovidginoT axla investori, romelsac drois sawyis

0n momentSi gaaCnia Tanxa 00  xX da mas surs (28), (29)

finansuri bazris SesaZleblobebis gamoyenebiT Tavisi sawyisi

Tanxa drois N momentSi gaxados Nf Tanxis toli. investoris am

survils sainvesticio problema ewodeba. vigulisxmoT agreTve,

rom gvaqvs garkveul funqciaTa mimdevroba )( ngg  , Nn ,...,1,0 ,

00 g .

vTqvaT, drois 0n momentSi erTi obligaciis fasia 0B ,

xolo erTi aqciis fasia 0S da investorma iyida Sesabamisad 0
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da 0 raodenobebis obligacia da aqcia. amasTan Cven vuSvebT,

rom 0 da 0 sidideebi SeiZleba iyos wiladi da uaryofiTi

ricxvebic. magaliTad
2
5

0  niSnavs, rom nayodia ornaxevari

obligacia, xolo
4
1

0  niSnavs, rom nasesxebia meoTxedi aqcia.

ricxvebis wyvils ),( 000   ewodeba investoris portfeli

(strategia) sawyis 0n momentSi. cxadia investoris sawyisi

Tanxa ( 0 portfelis Sesabamisi Tanxa) SeiZleba CavweroT Semdegi

saxiT

000000 SBXX   . (30)

drois 1n momentis dadgomamde investorma SeiZleba

garkveuli mosazrebebis gamo ),( 000   portfeli Secvalos

axali ),( 111   portfeliT g funqciis gaTvaliswinebiT ise,

rom Sesruldes toloba

111010 gSBX   .                        (31)

amrigad, Tu 01 g , maSin 
0X Tanxa mcirdeba 1g sididiT

(magaliTad xdeba 1g Tanxis gadadeba raime moxmarebaze), xolo

Tu 01 g , maSin 
0X Tanxa izrdeba 1g sididiT (magaliTad

dividendebis xarjze). drois 1n momentSi axali 1B da 1S

mniSvnelobebis gaTvaliswinebiT gveqneba

11111 SBX   .                           (32)

(31), (32) tolobebidan vRebulobT

111111 gSBX   ,                       (33)

sadac 
011 XXX  , 011 BBB  , 011 SSS  .

savsebiT analogiurad, drois 1n da n momenebSi gveqneba:

11111   nnnnn SBX  , (34)

nnnnnn gSBX   111  , (35)

nnnnn SBX   , (36)
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nnnnnn gSBX  
1 , (37)

sadac 
1 nnn XXX , 1 nnn BBB , 1 nnn SSS . (34)-(37)

tolobebidan advilad miviRebT Semdeg tolobebs:

11   nnnnnnnnn SBSBX  ,               (38)

011   nnnnn gSB  .                     (39)

(39) tolobas araTviTdafinansebadobis piroba ewodeba da

aseT SemTxvevaSi ),( nnn   strategias araTviTdafinansebadi

ewodeba. Tu 0ng , maSin Nn ,...,1,0 , maSin ),( nnn   strategias

TviTdafinansebadi ewodeba. SevniSnavT, rom (36) tolobas

investoris kapitalis procesi ewodeba.

strategias ),( nnn   ewodeba ),,( Nfx -heji, Tu

xXX  00
 , NN fX  , (40)

sadac Nff  raime gadaxdis funqciaa. Tu NN fX  , maSin 

strategias minimaluri heji ewodeba. aRvniSnoT ),,( Nfx

simboloTi yvela hejis erToblioba. gamosaxulebas

  ),,(:0min NfxxCN ,                  (41)

sadac  aRniSnavs cariel simravles, ewodeba sainvesticio Tanxa.

finansur bazrebze uamrav fasian qaRaldebs Soris ivaWreba

erT-erTi popularuli fasiani qaRaldi – evropuli tipis

ofcioni anu ofcionuri kontraqti. igi warmoadgens or mxares –

ofcionis gamyidvelsa (emitentsa) da myidvels Soris SeTanxmebas

raime aqtivis yidva-gayidvis Sesaxeb, romlis pirobebi

gansazRvrulia Nf gadaxdis funqciiT. sityva evropuli niSnavs

imas, rom ofcionis mflobels ufleba aqvT gaanaRdos ofcioni

SeTanxmebis mxolod bolo N momentSi, anu iyidos an gayidos

raime aqtivi. qvemoT Cven ganvixilavT mxolod aqciis yidva-

gayidvis evropul ofcions. aseT SemTxvevaSi gadaxdis funqcia

cxadia damokidebulia aqciis fasze. Cven vixilavT SemTxvevas,

rodesac gadaxdis funqcia damokidebulia bolo momentSi aqciis

fasis mniSvnelobaze anu )( NN Sff  saxis gadaxdis funqcias.
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SevniSnavT, rom emitentma ofcionis gayidviT miRebuli

TanxiT ise unda ivaWros obligaciebiT da aqciebiT, rom

saWiroebis SemTxvevaSi drois bolo N momentSi mas gaaCndes

aranaklebi vidre )( NSf Tanxa. amasTan erTad man ofcioni unda

gayidos garkveuli azriT samarTlian fasad. ofcionis samarTlian

fasad miRebulia (41) sidide.

amrigad, saWiroa NC samarTliani fasis dadgena, minimaluri

),( ***
nnn   hejis ageba, 1,...,1,0  Nn da am hejis Sesabamisi *

nX

kapitalis procesis gansazRvra.

2. vigulisxmoT axla, rom raime zomad sivrceze filtraciiT

),( nFF, mocemuli gvaqvs P albaTur zomaTa ojaxi P  P .

yoveli P P albaTuri zomisTvis (albaTobisTvis) ))((  n

aris damoukidebel da erTnairad ganawilebul SemTxveviT

sidideTa mimdevroba iseTi, rom

P pbn  )( , P qpan  1)( , ba  , Nn ,...,1,0 . (42)

SemdgomSi Cven dagvWirdeba Semdegi warmodgebi [4]:

nbn abaabba
 )(

22






 ,


















a
b

nnn 
0
1

1
1

.

SemoviRoT agreTve Semdegi aRniSvnebi:

ab
arP



* , (43)


  



n

k

knkk
n

knk
x ppCabxfEpxF

0

**** )1()()1()1(();(


 




N

nk
n

kkn gr
1

1 )()1( F , (44)

sadac *E aRniSnavs *p albaTuri zomiT gasaSualebas.

Teorema. vTqvaT, (28), (29) finansur (B, S)-bazarze vixilavT

evropuli tipis ofcions )( NN Sff  gadaxdis funqciiT da

)( ngg  aris 1nF -zomad funqciaTa mimdevroba. maSin samarTliania

Semdegi damokidebulebebi:
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1. minimaluri ),( ***
nnn   hejis Sesabamisi kapitalis procesi

ganimarteba tolobiT

);()1( ** pSFrX nnN
nN

n 
  . (45)

2. ofcionis samarTliani fasi

),;()1( *
0 pSFrC N

N
N   (46)

sadac *p da );( *pxFN ganmartebulia Sesabamisad (43), (44)

tolobebiT.

3. arsebobs araTviTdafinansebadi minimaluri heji ),( ***
nnn   ,

romlis komponentebi moicema tolobebiT:

   );(1 *
11

* pSF
B nnN

N
n

][ ));1(());1(()1( *
1

*
1 pbSFpbSFr nnNnnN   , (47)

][ ));1(());1((
)(

)1( *
1

*
1

1

* pbSFpbSF
abS

r
nnNnnN

n

nN

n 



 





 . (48)

damtkiceba. 1. finansuri bazris (28), (29) modelSi Semavali

k SemTxveviTi sidideebis struqturis Tanaxmad SeiZleba

davweroT Semdegi toloba

)()()1()1()1( nNnN nN

Nkn
k ab 


  ,

sadac   );()1()1( *)()(* ][ pxFabxfE nN
nN nNnN


  .

Semdeg gvaqvs [4] naSromis (2.43) tolobis Tanaxmad





  




N

nk
nk

kn
N

nN
n grSfrEX

1

1)(** )1()()1( F





  




N

nk
nk

kn
N

nN SgrSfrE
1

1)(* )1()()1(

);()1( *
0

)( pSFr nN
nN


  .

2. ganmartebis Tanaxmad, Tu ),( ***
nnn   , Nn ,...,1,0 ,

warmoadgens minimalur hejs, maSin gveqneba

);()1( *
0

*
0 pSFrXC N

N
N   .

3. SemoviRoT Semdegi aRniSvna ),( ***
nnn   minimaluri

hejisTvis
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N

N

N

N

N

N
N B

abSf
B
Sf

B
XMM

NN

N
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.

erTi mxriv gvaqvs
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,

xolo meores mxriv [15] naSromis lema 4-is Tanaxmad gveqneba
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0 pMM n
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  ,

sadac )( n ganimarteba [15] Semdegnairad
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maSin gveqneba
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Semdeg gvaqvs
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Teorema damtkicebulia.

Sedegi. ganvixiloT evropuli tipis yidvis standartuli

ofcioni gadaxdis funqciiT [14], [18]

),max( OKSf NN  ,

sadac K SeTanxmebis fasia, xolo )( ngg  funqciis rolSi

ganvixiloT Semdegi saxis funqcia

1211   nnnnn ScBcg  , 10 1  c , 10 2  c .

ganvmartoT axla p~ albaTuri zoma tolobiT
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)1)((
)1()1(~

1

21

cab
arcacrp




 .

SevniSnoT, rom Tu 021  cc , maSin *~ pp  . samarTliania

koqsis, rosis da rubinSteinis Sedegis analogiuri formula NC

samarTliani fasisTvis






















 



kNN

kk

kNkk
NN a

b
r

acppCSC
1
1

1
)1)(1()~1()~( 1

0
0















N

kk

kNkk
N

N

ppC
r
cK

0

)~1()~(
1
1 1 ,

sadac 0K is umciresi ricxvia, romlisTvisac sruldeba utoloba

  K
a
bcaS

k
N 











0

1
1)1)(1( 10 .

3.3. araTviTfinansebadi strategiebi

evropuli tipis ofcionis faswarmoqmnis amocana

gamokvleulia finansuri (B,S) bazris TvalsazrisiT cnobili

koqsi-rossi-rubinSteinis modelis mixedviT. ganxiluli zogadi

gadaxdis funqcia gamomdinare  mTeli realizaciis aqciebis

kursis mixedviT. ofcionis samarTliani fasis forma moZebnilia

araTviTfinansebadi strategiebi erTi klasisaTvis; agebulia

minimaluri heji da investors kapitalis procesi. miRebuli

Sedegebi iZleva saSualebas avagoT kompleqsuri programebi

ricxviTi magaliTebisaTvis.

1. Cven ganvixilavT finansuri (B, S) bazris cnobili koqsi-

rossi-rubinSteinis diskretuli models

1)1(  nn BrB , 00 B , (49)

1)1(  nnn SS  , 00 S . (50)

davuSvaT, rom albaTobis ojaxis {P} zoma ganisazRvreba

gasazom sivrceSi ),( nFF, , Nn ,,1,0  filtraciis meSveobiT [1].

gantolebebSi (49), (50), 0r warmoadgens saprocento fsons

da n nebismieri albaTobisaTvis zoma Pp warmoadgens
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damoukidebeli, Tanabrad ganawilebuli SemTxveviTi cvladebis

Tanmimdevrobas mxolod ori a da b mniSvnelobebiT; agreTve

pbP n  )( , paP n  1)( da bra 1 .

advilad SesaZlebelia davrwmundeT, rom Tu r aRemateba b-s,

maSin SesaZlebelia urCioT Tanxis dabandeba sabanko angariSze

(fulis investireba m obligaciebSi), magram Tu r naklebia vidre

a, maSin umjobesia erTi aqciebid SeZena

modelebSi (49), (50) daSvebulia, rom Bn warmoadgens

gadasaxadebidan Tavisufal aqtivebs (saprocento fsoni r

mudmivia) da Sn warmoadgens sarisko aqtivebs radgan safondo

fasi SemTxveviTi cvladia [18], [35].

axla davuSvaT, rom arsebobs ramdenime investori,

romlebsac aqvT sawyisi kapitali 00  xX da surT momavalSi

gazardon kapitali (B, S) bazris SesaZleblobis gamoyenebiT. am

SemTxvevaSi gvaqvs saqme e.w. investiciebis amocanasTan.

davuSvaT, rom erTi obligaciis fasi aris B0 da fasis

erTi aqciis fasi aris S0 sawyis momentSi. davuSvaT, rom am

drois am momentSi 0n investorma SeiZina β0 raodenobis

obligaciebi da 0 raodenobis aqciebi. gaviTvaliswoT, rom 0

β0 da 0 SeiZleba iyos wiladi da uaryofiTi sidide. magaliTad,

2,00  niSnavs sesxis aRebas 0.2В0 odenobiT, xolo γ0=0.5 niSnavs

aqciebis naxevaris SeZenas. amgvarad investoris sawyisi kapitalis

SeiZleba Caiweros Semdegi formiT

000000 SBXX  
sadac ),( 000   πnaTqvamia investoris portfelis an

strategiis formirebisaTvis drois momentSi 0n .

axla davuSvaT, rom arsebobs gasazomi funqciebis )( ngg 

Nn ,,1,0  , 00 g Tanmimdevroba 1nF ¬davuSvaT, rom drois

momentamde 1n , investorma gadaaqcia misi portfelis ),( 000  

axal portfelad portfolio ),( 111   imis gaTvaliswinebiT, rom

toloba
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101010 gSBX   ,

dakmayofilebulia. amgvarad, Tu 01 g , maSin sawyisi kapitalis

mcirdeba sididiT 1g , Tu 01 g , maSin πizrdeba sididiT 1g .

drois momentis 1n dadgomis Semdeg, investors eqneba

kapitali

11110 SBX   ,

sadac B1 da S1 warmoadgenen Sesabamisad erTi obligaciisa da

erTi aqciis axali fasebs drois momentSi dro 1n . Cven gveqneba

111110 gSBX   ,

sadac 
001 XXX  , 011 BBB  , 011 SSS  .

analogiurad, drois momentebSi nebismieri 1n da n Cven

gveqneba

01111   nnnnn SBX  ;

nnnnnn gSBX   111  ;

nnnnn SBX   ,

nnnnnn gSBX   ,

sadac


1 nnn XXX , 1 nnn BBB , 1sin  nn SS .

Tu strategia  agebulia ng mniSvnelobis mxedvelobaSi

miRebiT, maSin mas ewodeba araTvidafinansebadi. rodesac 0ng ,

strategias  ewodeba TviTdafinansebadi. Cven gvaqvs

011   nnnnn gSB  (51)

rodesac 0ng , (51) gantolebidan Cven gvaqvs TviTdafinansebadi

strategiis piroba:

011   nnnn SB  . (52)

2. strategias ),()( nnn   ewodeba ),,( Nfx heji, Tu

xXX  00
 ,

NN fX  ,

sadac Nff  warmoadgens garkveul gadaxdis funqcias.
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Tu Cven gvaqvs toloba NN fX  , maSin  -s ewodeba

minimaluri heji.

00  xX da Nff  -saTvis aRvniSnoT ),,( Nfx yvela

),,( Nfx hejis nakrebi.

axla modiT ganvsazRvroT standartuli evropuli

ofcioni. igi warmoadgens gadaxdis funqciis warmoebul (meore

rigis) usafrTxoebas

)0,max()( KSKNff NNN   .

am ofcionis mflobels aqvs ufleba SeiZinos aqciebi k

fasSi drois garkveul momentSi N. Tu kSN  , maSin ofcionis

mflobeli SeiZens aqciebs k fasSi, gayidis maT erTjeradad SN

fasSi da miiRebs mogebas

kSf NN  .

misi mogeba udris

NNN CkSf 

sadac CN warmoadgens standartuli evropuli ofcionis e.w.

samarTliani (racionaluri) fass. Tu KSN  , maSin ofcioni

mflobeli ar ganaxorcielebs operacias Tavis ofcioniT da misi

dakargi toli iqneba CN.

investoris amocana (ofcionis gamyidveli) mdgomareobs

SemdegSi: gamoiyenos ofcionis samarTliani fasi

 ),,(:0inf{ NfxxCN }. (53)

rac moeTxoveba minimaluri hejis ),( *
0

*
0

*
0   agebisaTvis.

3. ganvixiloT finansuri (В, S)-bazari (49), (50) da araTviT-

dafinansebadi strategiebi n . davuSvaT rom ),,,( 10 NN SSSff 

Tanmimdevroba 1nF -gasazomi funqciebis )( ngg  gansazRvrulia

tolobiT

1 nnn Scg  , 10  x . (54)

lema 1. davuSvaT, rom (B, S) bazarze (49), (50) strategia 

warmoadgens ),,( Nfx hejs. maSin
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 N

N

f
r

Ex
1

1* . (355)

Tu ),,( Nfx -hejis danamati  minimaluria, maSin






















 N

N

f
r

Ex
1

1* . (56)

damtkiceba. (54) tolobis gaTvaliswinebiT Cven gveqneba

)1(111111 cSBScSBX nnnnnnnnnnn    , (57)

*)(1 rSrXX nnnn    , (58)

sadac

)1(* rcrr  . (59)

(58) tolobidan

*)()1( 11 rSrXX nnnnn    . (60)

mocemulia

n

n
n B

XM


* , (61)

da (60) gantolebis gaTvaliswinebiT Cven miviRebT

*)(1
1

* rS
B

M nnn
n

n    . (62)

mocemuli

 



n

k
kn rm

1

* , *rm kn   . (63)

Cven gvaqvs





n

k k

n

k
kn B

MMMM
1

0
1

0
1

kkk mS 1 . (64)

garda amisa Cven gvaqvs

*)1(*)( rpanprE n  , (65)

sadac E aRniSnavs saSualo PP RonisZiebis mimarTebaSi.

axla ganvsazRvroT p* tolobis meSveobiT

,
)(
)1(*

*

ab
arcr

ab
arp








 10 *  p . (66)

davuSvaT rom P*P warmoadgens RonisZiebis albaTobas ras

Seesabameba mis sidides p* da gamoisaxeba rogorc
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** )( pbP n  , ** 1)( paP n  . (67)

advilia vaCvenoT, rom Tanmimdevroba )P,( *nnm F ayalibebs

martingals

  11
*

  nnn mmE F , (68)

sadac *E warmoadgens RonisZiebis *P saSualos.

fardobis (64) gamoyenebiT, gamomdinare rom 1nF RonisZiebis

dadgena kkk BS 1 sididiT, advilad Cans rom )P,,( *
nnM F

Tanmimdevroba agreTve warmoadgens martingals da amrigad

yoveli strategiisaTvis  Cven gveqneba 
0

* MME N  . maSin

0
0

***

B
xM

B
XEME

N

N
N 








 



. (69)

maSasadame Tu strategia aris ),,(П Nfx , maSin Cven

miviRebT

  
N

N XrEx  1* ,

Tumca, garda amisa, Tu heji minimaluria, maSin Cven gveqneba

  
N

N XrEx  1*

lema 1 damtkicebulia.

lema 2. davuSvaT sawyisi kapitalia 0x da gadaxdis funqcia

aris ),,,( 10 NNN SSSff  . maSin klasSi ),,( Nfx arsebobs

minimaluri ),,( Nfx - heji *.

damtkiceba.

mocemulia









 N

N

N
N B

fEM F** , (70)

sadac E* warmoadgens saSualos RonisZiebis P* mimarT. naTelia,

rom











N

N
N B

fEM ** , 









N

N
N B

fM * (71)

da Tanmimdevroba )P,,( *
NNM F ayalibebs martingals. lema 3-is
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Tanaxmad [30], martingali )P,,( *
NNM F SesaZlebelia warmovadginoT

Semdegi saxiT

 


 
n

k
kkkn mMM

1
110 ...,,   . (72)

zogierTi 1kF -gamzomi funqciebia ),,( 11
**

 kkk aa   , 2k ,

consta *
1 da *rm kk   .

Semdgom davadginoT *
n sidideebi fardobidan

n
n

n
nNmnN m

B
SMmM  1****   . (73)

Cven gvaqvs

1

*
*




n

nn
n S

B
 ,

n

n
nn B

S 1**   . (74)

da marTlac, raki

0

1*
1

*
1 S

B
  ,

Cven ganvsazRvravT *
n fardobidan

)1(0
*
10

*
1 cSBx   .

Cven miviRebT

 
0

0
*

*
1

1
B

cSx n 



 .

naTelia, rom portfelis kapitali miuxedavad amisa

SesaZlebelia ganisazRvros rogorc

1
*
11

*
1

*
1 SBX   .

garda amisa Cven gvaqvs

 

   

     

  .

1111

11

1

*
1

*
1

*
1

*
0

1
*
1

00

1

0

1*
1

0

0

0

1

1

0

1*
1

00

0

1

1*
1

0

1

1*
1

0

0
*
1

1

1*
1

*
1

1

1

*
*

MrM

rc
B
x

B
Bc

S
S

B
x

c
B
S

B
S

S
B

B
xc

B
S

B
S

B
x

B
S

B
cSx

B
SB

B
XM N



























































Tu CavsvamT Nn ,,1,0  Cven gveqneba **
nn MM   .

garda amisa Cven gvaqvs
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 N

N

N
nn B

fEMM
B

X F**

1

1 *
*




,

rac gulisxmobs









 

N
N

NnN
N B

frEX F)(* )1(
* .

kerZod, 0* 
nX yvela n-saTvis da Nn fX * . es toloba

agreTve sruldeba yvela  -saTvis, rac xX n 
* tolobasTan

erTad da agebuli strategia * aris minimaluri ),,( Nfx -heji.

lema 2 damtkicebulia.

Teorema. davuSvaT rom finansuri bazari (49), (50) aris

ganxiluli da Tanmimdevroba 1nF -gamzomi funqciebisa )( ngg 

mocemulia (33) gantolebis meSveobiT maSin

1) evropuli tipis ofcionis samarTliani fasi CN gadaxdis

funqciasTan erTad ),,,( 10 NNN SSSff  ganisazRvreba formuliT






















 N

N

N f
r

EC
1

1* .                         (75)

sadac E* warmoadgens saSualos P*P RonisZiebis mimarT, rogoric

aris

** )( pbP n  , ** 1)( paP n  , 10 *  p ,

 
 ab

arcrp




1* ,

2) arsebobs minimaluri ),,( Nfx - heji ),()( ****
nnn   ,

Nn ,,1,0  , romlis 1nF -zomiTi komponenti ganisazRvreba

formulebiT

 
1

1
**

1* 1



 


n

nnn
n B

cSX 
 , (76)

1

*
*




n

nn
n S

B
 , (77)

sadac ),,( 11
**

 kkk aa   , 2k , consta *
1 , warmoadgenen gansazRvrul

1nF -zomiTi funqciebs.



101

3) kapitali )( ** 
nn XX  , Nn ,,1,0  , romelic Seesabameba

hejs )( **
n  mocemulia formuliT

























nN

nN

n f
r

EX F
1

1*
. (78)

damtkiceba. gaviTvaliswinoT rom Teoremis debulebebi 1),

2), 3) faqtiurad damtkicebulia lemebSi 1, 2.

Teorema damtkicebulia.

daskvna 1. minimaluri strategiis kapitali ganisazRvreba

tolobiT

][ ))1((1())1((
1

1 ***
nnn SafpSbfp

r
X 




sadac p* ganisazRvreba tolobiT (66).

daskvna 2. samarTliania Semdegi rekurentuli tolobebi:

][ ,1
*

1,1
** )1(

1
1

jkNjkNn CpCp
r

X  


 ,

sadac Nk ,,1 , kNj  ,,1,0  , *p ganisazRvreba tolobiT (66).

3.4. mesame Tavis daskvnebi

Seswavlilia evropuli tipis ofcionis fasdadebis

problematika araTviTdafinansebadi strategiebisTvis oraqtiviani

finansuri bazris koqsis, rosis da rubenSteinis diskretuli

binomuri modelis SemTxvevaSi:

aqciis fasis bolo momentSi mniSvnelobaze damokidebuli

gadaxdis funqciisaTvis miRebulia ofcionis samarTliani fasisa

da minimaluri hejis cxadi gamosaxulebebi.

gamokvleulia araTviTdafinansebadi strategiebisaTvis

evropuli tipis ofcionis fasdadebis zogadi da kerZo

amocanebi.
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Tavi IV. evropuli ofcionis fasdadebis ricxviTi
magaliTebi da gamoyenebiTi programebis

paketebis finansuri funqciebi

4.1. yidvis standartuli ofcioni

magaliTi 4.1. ganvixiloT (17), (18) tolobebiT gansazRvruli

finansuri (B, S) – bazris koqsis, rosis da rubinSteinis

diskretuli modeli

1)1(  nn BRB , 00 B , (79)

1)1(  nnn SS  , 00 S , Nn ,,1,0  . (80)

1N , e.i. 1,0n . Sesrulebulia pirobebi.

200 B ,
5
1
 , (81)

1000 S ,
5
3
 bn an (82)

5
2
 aPn , Nn ,,1,0  ,                P(83)

100K . (84)

magaliTi 4.1.1. ganvixiloT (17), (18) finansuri bazari da

vTqvaT, 1N , e.i. 1,0n . garda amisa vigulisxmoT, rom

Sesrulebulia pirobebi.

I. 200 B ,
5
1
 , (85)

II. 1000 S ,
5
3
 bn ,                   (86)

an

5
2
 aPn , Nn ,,1,0  .                  (87)

davuSvaT, investorma iyida (emitentma gayida) evropuli

tipis yidvis standartuli ofcioni gadaxdis funqciiT

)0,max()( 111 KSSff  .                   (88)

Cveni mizania gadavwyvitoT ofcionis gaTvlis erTnabijiani

amocana. amisaTvis pirvel rigSi avagoT erTnabijiani binomuri

xe.
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drois 1n momentSi aqciisa da ofcionis SesaZlo fasebis

mniSvnelobebi, (88) da (I) (49)-(54) tolobebis Tanaxmad, Sesabamisad

toli iqneba:

60
5
3100)1(00,1  aSS , (89)

160
5
8100)1(01,1  bSS , (90)

0)0,10060max()0,max( 0,10,1  KSf . (91)

60)0,100160max()0,max( 1,11,1  KSf . (92)

gamovTvaloT, agreTve, drois 0n momentSi ofcionis

sawyisi fasi anu ofcionis samarTliani fasi. (87) tolobebis

gaTvaliswinebiT da gveqneba

  300
5
260

5
3

6
5)1()1( 0,1

*
1,1

*1
1 






   fpfprC .         (93)

amrigad, erTnabijian binomur xes eqneba Semdegi saxe:

nax. 23. erTnabijian binomuri xe

gamovTvaloT 1C sididis mniSvneloba, agreTve, koksis,

rosis da rubinSteinis (17)-(18) formulebis saSualebiT. amisaTvis

gamoviyenoT 1N SemTxvevaSi. gveqneba

K
a
baS

K












0

1
1)1(0 .

vTqvaT, 00 k , maSin gveqneba

100

5
3
5
8

5
3100

0




















 .

saidanac miviRebT araswor 1
5
3
 , amitom 00 k mniSvneloba 0k -is

ganmartebis Tanaxmad ar gamodgeba.

100
30

160

60

60
0
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vTqvaT, 10 k , maSin gveqneba

100

5
3
5
8

5
3100

0




















 ,

saidanac miviRebT swor utolobas 1
5
8
 . amrigad, 10 k . SevniSnavT,

rom 0k -is mniSvneloba SeiZleba gamovTvaloT, agreTve, (89)

formulis gamoyenebiT. (90) formulis Tanaxmad gveqneba:








  0**2

1
10**1

101 )1()1(
1
1

1
1)1( ppCrK

a
b

r
appCSC

30
6
2

6
31

6
5100

5
6
5
3

5
2

5
31100

00














 .

emitentis winaSe dgas Semdegi amocanaL ofcionis gayidviT

miRebuli TanxiT drois 0n momentSi man unda aagos

minimaluri heji ),( *
1

*
1

*
1   . es imas niSnavs, rom 1C TanxiT

(SesaZloa kidev nasesxebi TanxiT) man unda SeiZinos *
1

raodenoba obligacia da *
1 raodenobis aqcia, anu aagos

),( *
1

*
1

*
1   portfeli, romlis Sesabamisi kapitali drois 1n

momentSi obligaciisa da aqciis fasebis axali mniSvnelobebis

gaTvaliswinebiT, zustad )( 1Sf sididis toli iqneba.

(79), (80) formulebis Tanaxmad gveqneba

2
3

601
5
6

60
5
30

5
8

))(1(
)1()1(

0

1,10,1*
1 










Babr

fafb
 ,            (94)

5
3

1001
060

)( 0

0,11,1*
1 









Sab
ff

 . (95)

amrigad, miviRebT 







5
3,

2
3),( *

1
*
1

*
1  . am portfelis

Sesabamisi kapitali drois 0n momentSi (drois 1n momentis

dadgomamde) SeiZleba CavweroT Sesabamisad Semdegi saxiT:
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30100
5
320

2
3

0
*
10

*
1

*
1  SBX  , (96)

  300
5
260

5
3

6
5)1()1( 0,1

*
1,1

*1*
0 






   fpfprX  . (97)

axla gavaanalizoT, ra operaciebi Caatara emitentma drois

0n momentSi. ofcionis gayidviT man miiRo 30-is toli Tanxa,

isesxa
2
3

obligacia anu 3020
2
3

 -is toli Tanxa da iyida
5
3

aqcia, ris saSualeba mas marTlac aqvs, radgan

60303060100
5
3

 .

drois 1n momentSi obligaciisa da aqciis fasebis axali

mniSvnelobebis gaTvaliswinebiT, 







5
3,

2
3),( *

1
*
1

*
1  portfelis

Sesabamisi kapitali Caiwereba Semdegi saxiT:

)(
5
3

2
3

1111
*
11

*
1

*
1 SfSBSBX   .             (98)

naxaz 23-ze mocemuli binomuri xis gamoyenebiT Cven unda

ganvixiloT Semdegi ori SemTxveva.

SemTxveva I. vTqvaT, 1601,11  SS . obligaciis fasia

2420
5
6)1( 01  BrB .

aseT SemTxvevaSi (98)-is Tanaxmad gveqneba

60160
5
324

4
13*

2 X ,

rac zustad pasuxobs ofcionis valdebulebas _ 60)( 1,11,1  Sff .

amrigad, drois 1n momentSi emitenti gayidis
5
3

aqcias da

miiRebs 96160
5
3

 -is tol Tanxas. am Tanxidan igi gaistumrebs
2
3

obligaciis vals anu 3624
2
3
 -is tol Tanxas, xolo darCenili

603696  -is toli TanxiT Seasrulebs ofcionis valdebulebas.

SemTxveva II. vTqvaT, 600,11  SS . aseT SemTxvevaSi (98)-is

Tanaxmad gveqneba
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060
5
324

2
3*

1 X ,

rac zustad pasuxobs ofcionis valdebulebas – 0)( 0,10,1  Sff .

drois 1n momentSi emitenti gayidis
5
3

aqcias da miiRebs

3660
5
3

 -is tol Tanxas, riTac zustad gaistumreba
2
3

obligaciis vals anu 3624
2
3
 -is tol Tanxas, ofcionis

valdebulebiT is arafers ixdis, radgan 0)( 0,10,1  Sff .

amrigad, magaliTi 4.1.1-is pirobebi evropuli tipis yidvis

standartuli ofcionis gaTvlis erTnabijiani amocana

gadawyvetilia.

magaliTi 4.1.2. ganvixiloT (17), (18) finansuri bazari da

vTqvaT, 2N , e.i. 0n , 1, 2 vigulisxmoT, rom Sesrulebulia (19)-

(21) pirobebi. davuSvaT, investorma iyida (emitentma gayida)

evropuli tipis yidvis standartuli ofcioni gadaxdis funqciiT

)0max()( 2222 KSSff  .                    (99)

Cveni mizania, gadavwyvitoT ofcionis gaTvlis ornabijiani

amocana. amisaTvis pirvel rigSi avagoT ornabijiani binomuri xe.

drois 1n momentSi binomuri xis sam finalur (bolo)

kvanZSi aqciis SesaZlo fasebis mniSvnelobebisaTvis gveqneba:

36
5
3

5
8100)1()1(

20
20

00,2 












 abSS , (100)

96
5
3

5
8100)1)(1(01,2  abSS , (101)

256
5
3

5
8100)1()1(

02
02

02,2 












 abSS , (102)

0)0,10036max()0,max()( 0,20,20,2  KSSff ,            (103)

0)0,10096max()0,max()( 1,21,21,2  KSSff ,            (104)

156)0,100256max()0,max()( 2,22,22,2  KSSff . (105)

drois 1n momentSi Sesabamis or kvanZSi Cven gamoTvlili

gvaqvs aqciis SesaZlo fasebi (89), (90) tolobebiT, romlis

Tanaxmad 600,1 S , 1601,1 S . Semdeg
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  00
5
20

5
3

6
5)1()1( 2,2

*
1,2

*1
0,1 






   fpfprC ,              (106)

  780
5
2156

5
3

6
5)1()1( 1,2

*
2,2

*1
1,1 






   fpfprC ,          (107)

  390
5
278

5
3

6
5)1()1( 0,1

*
1,1

*1
2 






   CpCprC .            (108)

amrigad, ornabijian binomur xes eqneba Semdegi saxe:

nax. 24. ornabijiani binomuri xe

gamovTvaloT 2C sididis mniSvneloba saSualebiT. 2N

SemTxvevaSi:

K
a
baS

K












0

1
1)1(0 .

vTqvaT, 00 k , maSin gveqneba

100

5
3
5
8

5
3100

0

2




























.

saidanac miviRebT araswor 1
25
9
 . vTqvaT 10 k , maSin gveqneba

100

5
3
5
8

5
3100

2









,

saidanac miviRebT kvlav araswor utolobas 1
25
24
 . vTqvaT, 20 k ,

maSin gveqneba

100

5
3
5
8

5
3100

0

2




























,

100
39

160

60

256

0

156

96

0

360



108

saidanac miviRebT swor utolobas 1
25
64
 . amrigad, 20 k . kidev

erTxel SevniSnavT, rom 0k -is mniSvneloba SeiZleba uSualod

gamovTvaloT (17) formuliT.

(18) formulis Tanaxmad gveqneba:





















  0*2*2
2

2
22

0*2*2
202 )1()()1(

1
1

1
1)1()( ppCrK

a
b

r
appCSC

39
6
2

2
31

6
5100

5
3
5
8

5
6
5
3

5
2

5
31100

022

22

02








































































 .

emitentis winaSe dgas Semdegi amocana: ofcionis gayidviT

miRebuli 2C TanxiT drois (SesaZloa kidev nasesxebi TanxiT)

drois 0n momentSi man unda aagos minimaluri heji ),( *
1

*
1

*
1   .

drois 1n momentSi am portfelis Sesabamisi TanxiT emitentma

unda aagos minimaluri heji ),( *
2

*
2

*
2   , romlis Sesabamisi

kapitali, drois 2n momentSi obligaciisa da aqciis fasebis

axali mniSvnelobebis gaTvaliswinebiT, zustad )( 2Sf sididis

toli iqneba.

(25), (26) formulebis Tanaxmad gveqneba

20
39

201
5
6

78
5
30

5
8

))(1(
)1()1(

0

1,10,1*
1 










Babr

Cafb
 ,            (109)

50
39

1001
078

)( 0

0,11,1*
1 









Sab

CC
 . (110)

amrigad, miviRebT 







50
39,

20
39),( *

1
*
1

*
1  . am portfelis

Sesabamisi kapitali drois 0n momentSi SeiZleba CavweroT

Sesabamisad Semdegi saxiT:

39100
50
3920

20
39

0
*
10

*
1

*
1  SBX  ,                      (111)

  390
5
278

5
3

6
5)1()1( 0,1

*
1,1

*1*
0 






   CpCprX  .           (112)
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axla gavaanalizoT, ra operaciebi Caatara emitentma drois

0n momentSi. ofcionis gayidviT man miiRo 39-is toli Tanxa,

isesxa
20
39

obligacia, anu 3020
20
39

 -is toli Tanxa da iyida
50
39

aqcia, ris saSualeba mas marTlac aqvs, radgan

78393978100
50
39

 .

drois 1n momentSi 







50
39,

20
39),( *

1
*
1

*
1  . portfelis

Sesabamisi kapitali Caiwereba Semdegi saxiT:

)(
50
39

20
39

1111
*
11

*
1

*
1 SfSBSBX   .             (113)

naxaz 24-ze mocemuli binomuri xis gamoyenebiT Cven unda

ganvixiloT Semdegi ori SemTxveva.

SemTxveva II. vTqvaT, 601,11  SS . obligaciis fasi 241 B .

aseT SemTxvevaSi (113)-is Tanaxmad gveqneba

78160
50
3924

20
39*

1 X , (114)

SevniSnoT, rom (114) tolobiT gamoTvlili *
1
X kapitalis

mniSvnelobis drois 1n momentSi naxaz 24-ze mocemuli 1,1S

kvanZSi ofcionis 1,1C fasis mniSvnelobis tolia.

drois 1n momentSi 78*
1 
X -is toli TanxiT emitentma

unda aagos minimaluri heji ),( *
1

*
1

*
1   . gveqneba

4
13

241
5
6

156
5
30

5
8

))(1(
)1()1(

1

2,21,2*
2 










Babr

faCb
 ,            (115)

40
39

1601
0156

)( 1,1

1,22,2*
2 









Sab
ff

 .                          (116)

amrigad, miviRebT 







40
39,

4
13),( *

2
*
2

*
2  . am portfelis

Sesabamisi kapitali drois 1n momentSi SeiZleba CavweroT

Sesabamisad Semdegi saxiT:



110

78160
40
3924

4
13

1,1
*
21

*
2

*
1  SBX  ,                    (117)

  780
5
2156

5
3

6
5)1()1( 1,2

*
2,2

*1*
1 






   fpfprX  . (118)

axla gavaanalizoT, ra operaciebi Caatara emitentma drois

1n momentSi. mas aqvs 78-is toli Tanxa, isesxa
4

13
obligacia

anu 7824
4

13
 -is toli Tanxa da iyida

40
39

aqcia, ris saSualeba

mas marTlac aqvs, radgan

1567878156160
40
39

 .

drois 2n momentSi, 







40
39,

4
13),( *

2
*
2

*
2  portfelis

Sesabamisi kapitali Caiwereba Semdegi saxiT:

)(
40
39

4
13

2212
*
22

*
2

*
2 SfSBSBX   .             (119)

naxaz 24-ze mocemuli binomuri xis gamoyenebiT Cven unda

ganvixiloT SemTxveva I-is Semdegi ori qveSemTxveva.

qveSemTxveva I. vTqvaT, 2562,22  SS . obligaciis fasia

5
14424

5
6)1( 12  BrB .

aseT SemTxvevaSi (4.1.41)-is Tanaxmad gveqneba

156256
40
39

5
144

4
13*

2 X ,

rac zustad pasuxobs ofcionis valdebulebas _ 156)( 2,22,2  Sff .

emitenti gayidis
40
39

aqcias da miiRebs
5

1248256
40
39

 -is tol

Tanxas. am Tanxidan igi gaistumrebs
4

13
obligaciis vals anu

5
468

5
144

4
13

 -is tol Tanxas, xolo darCenili 156
5

468
5

1248
 -is

toli TanxiT Seasrulebs ofcionis valdebulebas _ 1562,2 f .

qveSemTxveva II. vTqvaT, 961,22  SS . aseT SemTxvevaSi (118)-is

Tanaxmad gveqneba



111

096
40
39

5
144

4
13*

2 X .

rac zustad pasuxobs ofcionis valdebulebas _ 0)( 1,21,2  Sff .

emitenti gayidis
40
39

aqcias da miiRebs
5

46896
40
39

 -is tol

Tanxas, riTac zustad gaistumrebs
4

13
obligaciis vals anu

5
468

5
144

4
13

 -is tol Tanxas, xolo ofcionis valdebulebiT is

arafers ixdis, radgan 01,2 f .

SemTxveva II. vTqvaT, 600,11  SS . obligaciis fasi 241 B ,

aseT SemTxvevaSi (113)-is Tanaxmad gveqneba

060
50
3924

20
39*

2 X , (120)

rac zustad emTxveva 0,1C -is mniSvnelobas.

aagos am SemTxvevaSi minimaluri heji ),( *
2

*
2

*
2   . (25), (26)

formulebis Tanaxmad gveqneba

0
241

5
6

0
5
30

5
8

))(1(
)1()1(

1

1,20,2*
2 










Babr

fafb
 , (121)

0
601

00
)( 0,1

0,21,2*
2 









Sab
ff

 . (122)

amrigad, miviRebT  0,0),( *
2

*
2

*
2   . am portfelis Sesabamisi

kapitali drois 1n momentSi SeiZleba CavweroT Sesabamisad

Semdegi saxiT:

06002400,1
*
21

*
2

*
1  SBX  ,                    (123)

  00
5
20

5
3

6
5)1()1( 0,2

*
1,2

*1*
1 






   fpfprX  .       (124)

axla gavaanalizoT, ra operaciebi Caatara emitentma drois

1n momentSi. igi gayidvis
50
39

aqcias da miiRebs
5

23460
50
39

 -is

tol Tanxas, riTac zustad gaistumrebs
20
39

obligaciis vals
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anu
5

23424
20
39

 -is tol Tanxas. ganxiluli SemTxveva II-is orive

qveSemTxvevaSi drois 2n momentSi emitenti arafers ixdis

0)( 1,21,2  Sff , 0)( 0,20,2  Sff .

amrigad, magaliTi 4.1.2-is pirobebSi evropuli tipis yidvis

standartuli ofcionis gaTvlis ornabijiani amocana

gadawyvetilia.

bolos kidev erTxel gvinda SevniSnoT, rom realur

situaciebSi emitents drois 0n da 1n momentebSi mxolod

TiToeul mouwevs erTnabijiani SemTxvevebis ganxilva.

4.2. gayidvis standartuli ofcioni

magaliTi 4.2. ganvixiloT (17), (18) finansuri bazari da

vTqvaT, 1N , e.i. 0n , 1. vigulisxmoT, rom Sesrulebulia (19)-

(21) pirobebi. davuSvaT, investorma iyida (emitentma gayida)

evropuli tipis gayidvis standartuli ofcioni gadaxdis funqciiT

)0,max()( 111 SKSff  .                    (125)

Cveni mizania, gadavwyvitoT ofcionis gaTvlis erTnabijiani

amocana. amisaTvis pirvel rigSi avagoT erTnabijiani binomuri xe.

drois 1n momentSi aqciis SesaZlo fasebis mniSvnelobebi

Cven gamoTvlili gvaqvs (86), (87) tolobebiT, romlis Tanaxmad

600,1 S , 1601,1 S .                     (126)

gamovTvaloT drois 1n momentSi ofcionis gadaxdis

funqciis (ofcionis fasebis) SesaZlo mniSvnelobebi erTnabijiani

binomuri xis or finalur (bolo) kvanZSi. Sesabamisad gveqneba:

40)0,60100max()0,max( 0,10,1  SKf ,              (127)

0)0,160100max()0,max( 1,11,1  Skf .               (128)

gamovTvaloT, agreTve, ofcionis samarTliani fasis 1P -is

mniSvneloba. (84) tolobebis gaTvaliswinebiT gveqneba

 
3

4040
5
20

5
3

6
5)1()1( 1,1

*
1,1

*1
0,1 






   fpfprP , (129)
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amrigad, erTnabijian binomur xes eqneba Semdegi saxe:

nax. 25. erTnabijian binomuri xe

sainteresoa, gamovTvaloT 1P sididis mniSvneloba, agreTve,

`yidva-gayidvis paritetis~

N
NN rKSCP  )1(0 (130)

formuliT. evropuli tipis yidvis standartuli ofcionis

gaTvlis erTnabijian amocanaSi (93) tolobiT mocemuli 301 C

samarTliani fasis mniSvnelobis gaTvaliswinebiT gveqneba

 1
011 )1( rKSCP

3
40

6
5100100300  .

aagoT drois 0n momentSi minimaluri heji ),( *
1

*
1

*
1   .

(94), (95) formulebis Tanaxmad gveqneba

3
8

201
5
6

0
5
340

5
8

))(1(
)1()1(

0

1,10,1*
1 










Babr

fafb
 ,               (130)

5
2

1001
400

)( 0

0,11,1*
1 









Sab
ff

 . (131)

amrigad, miviRebT 







5
2,

3
8),( *

1
*
1

*
1  . am portfelis Sesabamisi

kapitali drois 0n momentSi (25), (28) formulebis Tanaxmad

SeiZleba CavweroT Sesabamisad Semdegi saxiT:

3
40100

5
220

3
8

0
*
10

*
1

*
1  SBX  ,                        (132)

 
3
4040

5
20

5
3

6
5)1()1( 0,1

*
1,1

*1*
0 






   fpfprX  . (133)

danarCeni msjeloba 4.1-is analogiuria.

SemTxveva I. vTqvaT, 1601,11  SS . obligaciis fasi 241 B .

aseT SemTxvevaSi gveqneba

100

3
40

160

0

60
40
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0160
5
224

2
8*

1 X , (134)

rac zustad pasuxobs ofcionis valdebulebas – 0)( 1,11,1  Sff .

drois 1n momentSi emitenti gayidis
3
8

obligacias da

miiRebs 6424
3
8
 -is tol Tanxas, riTac zustad gaistumrebs

5
2

aqciis vals anu 64160
5
2

 -is tol Tanxas. ofcionis valdebulebiT

ki igi arafers ixdis, radgan 01,1 f .

SemTxveva II. vTqvaT, 600,11  SS . aseT SemTxvevaSi (134)-is

Tanaxmad gveqneba

4060
5
224

3
8*

1 X ,

rac zustad pasuxobs ofcionis valdebulebas – 40)( 0,10,1  Sff .

drois 1n momentSi emitenti gayidis
3
8
. obligacias da

miiRebs 6424
3
8

 -is tol Tanxas. am Tanxidan gaistumrebs
5
2

aqciis vals anu 2460
5
2
 -is tol Tanxas, xolo darCenili

402464  -is toli TanxiT Seasrulebs ofcionis valdebulebas.

amrigad, magaliTi 4.2-is pirobebSi evropuli tipis gayidvis

standartuli ofcionis gaTvlis erTnabijiani amocana

gadawyvetilia.

magaliTi 4.3. ganvixiloT (17), (18) finansuri bazari da

vTqvaT, 2N , e.i. 0n , 1, 2 vigulisxmoT, rom Sesrulebulia (19)-

(21) pirobebi. davuSvaT, investorma iyida (emitentma gayida)

evropuli tipis gayidvis standartuli ofcioni gadaxdis

funqciiT

)0,max()( 222 SKSff  .                    (135)

Cveni mizania, gadavwyvitoT ofcionis gaTvlis ornabijiani

amocana. amisaTvis pirvel rigSi avagoT ornabijiani binomuri xe.
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drois 2n momentSi binomuri xis sam finalur (bolo)

kvanZSi aqciis SesaZlo fasebis mniSvnelobebisaTvis, (100)-(102)

tolobebis Tanaxmad, Sesabamisad gvaqvs 360,2 S , 961,2 S , 2562,2 S .

Semdeg (135) tolobis Tanaxmad, Sesabamisad gveqneba:

64)0,36100max()0,max()( 0,20,20,2  SKSff ,          (136)

4)0,96100max()0,max()( 1,21,21,2  SKSff ,            (137)

0)0,256100max()0,max()( 2,22,22,2  SKSff . (138)

drois 1n momentSi Sesabamis or kvanZSi, gvaqvs 600,1 S ,

1601,1 S :

 
3

7064
5
24

5
3

6
5)1()1( 0,2

*
1,2

*1
0,1 






   fpfprP ,          (139)

 
3
44

5
20

5
3

6
5)1()1( 1,2

*
2,2

*1
1,1 






   fpfprP , (140)

 
9
76

3
70

5
2

3
4

5
3

6
5)1()1( 0,1

*
1,1

*1
2 






   CpCprP .            (141)

amrigad, ornabijian binomur xes eqneba Semdegi saxe:

nax. 26. ornabijiani binomuri xe

gamovTvaloT 2P sididis mniSvneloba, agreTve, `yidva-

gayidvis paritetis~ (130) formuliT. evropuli tipis yidvis

standartuli ofcionis gaTvlis ornabijian amocanaSi, (108)

tolobiT mocemuli 392 C samarTliani fasis mniSvnelobis

gaTvaliswinebiT, gveqneba

 2
022 )1( rKSCP

9
76

5
610010039

2











.

(21), (22) formulebis Tanaxmad gveqneba

100

9
76

160

60

256

0

156

96

64

36
3

70
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90
137

201
5
6

3
4

5
3

3
70

5
8

))(1(
)1()1(

0

1,10,1*
1 










Babr

PaPb
 , (142)

50
11

1001
3

70
3
4

)( 0

0,11,1*
1 










Sab

PP
 .                        (143)

amrigad, miviRebT 





 

50
11,

90
137),( *

1
*
1

*
1  . am portfelis

Sesabamisi kapitali drois 0n momentSi, SeiZleba CavweroT

Sesabamisad Semdegi saxiT:

9
76100

50
1120

90
137

0
*
10

*
1

*
0  SBX  , (144)

 
9
76

3
70

5
2

3
4

5
3

6
5)1()1( 0,1

*
1,1

*1*
0 






   PpPprX  . (145)

SemTxveva I. vTqvaT, 1601,11  SS . obligaciis fasi 241 B .

aseT SemTxvevaSi (145)-is Tanaxmad gveqneba

3
4160

50
1124

90
137*

1 X ,                     (146)

rac zustad emTxveva 1,1P -is mniSvnelobas.

drois 1n momentSi
3
4*

1 
X -is toli TanxiT emitentma

unda aagos minimaluri heji ),( *
2

*
2

*
2   . (25), (26) formulebis

Tanaxmad gveqneba

9
2

241
5
6

0
5
34

5
8

))(1(
)1()1(

1

2,21,2*
2 










Babr

fafb
 ,             (147)

40
1

1601
40

)( 1,1

1,22,2*
2 









Sab
ff

 .                        (148)

amrigad, miviRebT 





 

40
1,

9
2),( *

2
*
2

*
2  . am portfelis

Sesabamisi kapitali drois 1n momentSi (27), (28) formulebis

Tanaxmad SeiZleba CavweroT Sesabamisad Semdegi saxiT:
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3
4160

40
124

9
2

1,1
*
21

*
2

*
1  SBX  , (149)

 
3
44

5
20

5
3

6
5)1()1( 1,2

*
2,2

*1*
1 






   fpfprX  .       (150)

qveSemTxveva I. vTqvaT, 2562,22  SS . obligaciis fasi

5
144

1 B . aseT SemTxvevaSi (150)-is Tanaxmad gveqneba

0256
40
1

5
144

9
2*

1 X ,                   (151)

rac zustad pasuxobs ofcionis valdebulebas _ 0)( 2,22,2  Sff .

emitenti gayidis
9
2

obligacias da miiRebs
5

32
5

144
9
2

 -is

tol Tanxas, riTac zustad gaistumrebs
40
1

aqciis vals anu

5
32256

40
1

 -is tol Tanxas. ofcionis valdebulebiT ki is

arafers ixdis radgan 02,2 f .

qveSemTxveva II. vTqvaT, 961,22  SS . aseT SemTxvevaSi (150)-is

Tanaxmad, gveqneba

496
40
1

5
144

9
9*

1 X ,

rac zustad pasuxobs ofcionis valdebulebas _ 4)( 1,21,2  Sff .

emitenti gayidis
9
2

obligacias da miiRebs
6

32
5

144
9
2

 -is

Tanxas. am Tanxidan gaistumrebs
40
1

oblogaciis vals anu

5
1296

40
1

 -is tol Tanxas, xolo darCenili 4
5

12
5

32
 -is toli

TanxiT Seasrulebs ofcionis valdebulebas _ 41,2 f ..

qveSemTxveva II. vTqvaT, 961,22  SS . aseT SemTxvevaSi (150)-is

Tanaxmad, gveqneba

3
7060

50
1124

90
137*

1 X ,                    (152)

rac zustad emTxveva 0,.1P -is mniSvnelobas.
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drois 1n momentSi
3

70*
1 
X -is toli TanxiT aagos

minimaluri heji ),( *
1

*
1

*
1   . (25), (26) formulebis Tanaxmad gveqneba

36
125

241
5
6

4
5
364

5
8

))(1(
)1()1(

1

1,20,2*
2 










Babr

fafb
 ,            (153)

1
601
644

)( 0,1

0,21,2*
2 









Sab
ff

 . (154)

amrigad, miviRebT 





  1,

36
125),( *

2
*
2

*
2  . am portfelis

Sesabamisi kapitali drois 1n momentSi. (27), (28) formulebis

Tanaxmad SeiZleba CavweroT Sesabamisad Semdegi saxiT:

78160
40
3924

4
13

1,1
*
21

*
2

*
1  SBX  ,                    (155)

 
3

7064
5
24

5
3

6
5)1()1( 0,2

*
1,2

*1*
1 






   fpfprX  .        (156)

qveSemTxveva I. vTqvaT, 961,22  SS . obligaciis fasi
5

144
2 B .

aseT SemTxvevaSi (156)-is Tanaxmad gveqneba

496
55

144
36

125*
1 X ,                     (157)

rac zustad pasuxobs ofcionis valdebulebas – 4)( 1,21,2  Sff .

emitenti gayidis
36

125
obligacias da miiRebs 100

5
144

36
125

 -is

tol Tanxas. am Tanxidan igi gaistumrebs erTi aqciis vals anu

96-is tol Tanxas, xolo darCenili 496100  -is toli TanxiT

Seasrulebs ofcionis valdebulebas _ 41,2 f .

qveSemTxveva II. vTqvaT, 360,22  SS . gvaqvs
5

144
2 B . aseT

SemTxvevaSi, (157)-is Tanaxmad, gveqneba

6436
5
44

36
125*

1 X , (158)

rac zustad pasuxobs ofcionis valdebulebas – 64)( 0,20,2  Sff .
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emitenti gayidis
36

125
obligacias da miiRebs 100

5
144

36
125

 -is

tol Tanxas. am Tanxidan gaistumrebs erTi aqciis vals anu 36-is

Tanxas, xolo darCenili 6436100  -is toli TanxiT Seasrulebs

ofcionis valdebulebas _ 64)( 0,20,2  Sff .

amrigad, magaliTi 2.2-is pirobebSi evropuli tipis gayidvis

standartuli ofcionis gaTvlis ornabijiani amocana

gadawyvetilia.

4.3. yidvis standartuli ofcioni da c1Bn – 1 + c2Sn – 1

saxis moxmareba

magaliTi 4.3. ganvixiloT (17), (18) finansuri bazari da

vTqvaT, 1N , e.i. 0n , 1. garda amisa, vigulisxmoT, rom

Sesrulebulia (19)-(21) pirobebi. davuSvaT, investorma iyida

(emitentma gayida) evropuli tipis yidvis standartuli ofcioni

gadaxdis funqciiT

)0,max()( 111 KSSff  .                     (159)

Cven ganvixilavT SemTxvevas, rodesac investirebis

procesSi xdeba garkveuli Tanxis gadadeba raime moxmarebaze

obligaciisa da aqciis fasebis proporciulad (I) (5.9) tolobis

gaTvaliswinebiT

.10,10,0
,1,0,

210

121


 

ccg
nScBcg nnn (160)

vigulisxmoT, rom
40
1

1 c da
50
1

2 c . amrigad, gveqneba

11 50
1

40
1

  nnn SBg , 1,0n ; 00 g . (161)

Cveni mizania, (161) tolobis gaTvaliswinebiT, gadavwyvitoT

ofcionis gaTvlis erTnabijiani amocana. amisaTvis pirvel rigSi

avagoT erTnabijiani binomuri xe.

(25)-(26) tolobis Tanaxmad gvaqvs:

600,1 S , 1601,1 S , (162)



120

00,1 f , 601,1 f .                             (163)

Semdeg gveqneba

2
65100

50
120

40
13002011111  ScBcCgCC . (164)

amrigad, erTnabijian binomur xes eqneba Semdegi saxe:

nax. 27. erTnabijiani binomuri xe

SevniSnoT, rom Cven agebuli gvaqvs minimaluri heji









5
3,

2
3),( *

1
*
1

*
1  . am portfelis Sesabamisi kapitali drois

0n momentSi gveqneba:

2
65100

50
120

40
1100

5
320

2
3

02010
*
10

*
1

*
0  ScBcSBX  ,   (165)

   
02010,1

*
1,1

*1*
0 )1()1( ScBcfpfprX 

2
65100

50
120

40
10

5
260

5
3

6
5







  .                   (166)

emitentma ofcionis gayidviT miRebuli
2

65
1 C -is toli

Tanxidan ( 







5
3,

2
3),( *

1
*
1

*
1  portfelis Sesabamisi

2
65*

0 
X

kapitalidan) moxmarebaze gadado

2
5100

50
120

40
1

02011  ScBcg

sididis toli Tanxa. amis Semdeg emitents darCa 30
2
5

2
65

 -is

toli Tanxa. man isesxa
2
3

obligacia anu 3020
2
3
 -is toli Tanxa

da iyida
5
3

aqcia, ris saSualeba mas marTlac aqvs, radgan

60303060100
5
3

 .

100

2
65

160

60

60
0



121

drois 1n momentSi 







5
3,

2
3),( *

1
*
1

*
1  portfelis

Sesabamisi kapitali Caiwereba Semdegi saxiT:

)(
5
3

2
3

1111
*
11

*
1

*
1 SfSBSBX   .             (167)

4.4. gayidvis standartuli ofcioni da c1Bn – 1 + c2Sn – 1

saxis moxmareba

magaliTi 4.4. ganvixiloT (17), (18) finansuri bazari da

vTqvaT, 1N , e.i. 0n , 1. vigulisxmoT, rom garda amisa,

Sesrulebulia (19)-(21) pirobebi. davuSvaT, investorma iyida

(emitentma gayida) evropuli tipis gayidvis standartuli ofcioni

gadaxdis funqciiT

)0,max()( 111 SKSff  . (168)

Cven ganvixilavT SemTxvevas, rodesac investirebis

procesSi xdeba garkveuli Tanxis gadadeba raime moxmarebaze

obligaciisa da aqciis fasebis proporciulad

.10,10,0
,1,0,

210

121


 

ccg
nScBcg nnn (169)

vigulisxmoT, rom
40
1

1 c da
50
1

2 c . amrigad, gveqneba

11 50
1

40
1

  nnn SBg , 1,0n ; 00 g . (170)

Cveni mizania, (170) tolobis gaTvaliswinebiT, gadavwyvitoT

ofcionis gaTvlis erTnabijiani amocana. amisaTvis pirvel rigSi

avagoT erTnabijiani binomuri xe.

(169)-(170) tolobis Tanaxmad gvaqvs:

600,1 S , 1601,1 S , (171)

400,1 f , 01,1 f .                             (172)

Semdeg (172) formulebis Tanaxmad gveqneba

6
95100

50
120

40
1

3
40

02011111  ScBcPgPP . (173)
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SevniSnoT, rom `yidva-gayidvis paritetis~ (130) formula am

SemTxvevaSic SeiZleba gamoviyenoT. marTlac, (164) tolobiT

gamoTvlili
2

65
1 C mniSvnelobis gaTvaliswinebiT gveqneba

6
95

6
5100100

2
651)1(011  rKSCP .

amrigad, erTnabijian binomur xes eqneba Semdegi saxe:

nax. 28. erTnabijiani binomuri xe

SevniSnoT, rom (130), (131) tolobebiT Cven agebuli gvaqvs

minimaluri heji 





 

5
2,

3
8),( *

1
*
1

*
1  . am portfelis Sesabamisi

kapitali drois 0n momentSi formulebis Tanaxmad, SeiZleba

CavweroT Sesabamisad Semdegi saxiT:

 02010
*
10

*
1

*
0 ScBcSBX 

6
95100

50
120

40
1100

5
220

3
8

 .                  (174)

   
02010,1

*
1,1

*1*
0 )1()1( ScBcfpfprX 

6
95100

50
120

40
140

5
20

5
3

6
5







  .                   (175)

emitentma ofcionis gayidviT miRebuli
6

95
1 P -is toli

Tanxidan ( 





 

5
2,

3
8),( *

1
*
1

*
1  portfelis Sesabamisi

6
95*

0 
X

kapitalidan) moxmarebaze gadado

2
5100

50
120

40
1

0201  ScBc

sididis toli Tanxa. amis Semdeg emitents darCa
3
40

2
5

6
95

 -is

100

6
95

160

0

60
40
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toli Tanxa. man isesxa
5
2

aqcia anu 40100
5
2

 -is toli Tanxa da

iyida
3
8

obligacia, ris saSualeba mas marTlac aqvs, radgan

3
16040

3
40

3
16020

3
8

 .

drois 1n momentSi (I) (5.19) formulis Tanaxmad,







 

5
2,

3
8),( *

1
*
1

*
1  portfelis Sesabamisi kapitali Caiwereba

Semdegi saxiT:

)(
5
2

3
8

1111
*
11

*
1

*
1 SfSBSBX   .             (176)

4.5. c1Bn – 1 + c2Sn – 1 saxis moxmareba

magaliTi 4.5. ganvixiloT (17), (18) finansuri bazari da

vTqvaT, 1N , e.i. 0n , 1. garda amisa, vigulisxmoT, rom

Sesrulebulia (19)-(21) pirobebi. davuSvaT, investorma iyida

(emitentma gayida) evropuli tipis yidvis standartuli ofcioni

gadaxdis funqciiT

)0,max()( 1111 KSSff  .                    (177)

Cven ganvixilavT SemTxvevas, rodesac investirebis

procesSi xdeba garkveuli Tanxis gadadeba raime moxmarebaze,

.10,10,0
,1,0,

210

1211


 

ccg
nScBcg nnnnn 

(178)

vigulisxmoT, rom
40
1

1 c da
50
1

2 c . amrigad, gveqneba

11 50
1

40
1

  nnnnn SBBg  , 1,0n ; 00 g .              (179)

Cveni mizania, (179) tolobis gaTvaliswinebiT, gadavwyvitoT

ofcionis gaTvlis erTnabijiani amocana. amisaTvis pirvel rigSi

avagoT erTnabijiani binomuri xe.

gamovTvaloT *p da *1 p sidideebis ricxviTi mniSvnelobebi.

gveqneba:
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40
111

5
2

5
6

50
1

5
3

40
1

5
1

)1)((
)1()1(

1

21*

cab
arcacrp

1025
609

2541
60




 . (180)

2541
416

1025
416

1025
60911 *


 p .                            (181)

gamovTvaloT, agreTve, Semdegi sidideebi:

48
41

5
11

40
11

1
1 1 









r
c

,

40
41

40
111 1  c ,

50
51

50
111 2  c .

SevniSnavT, rom gamoTvlebis gamartivebis mizniT SemdgomSi

sididebis ricxviT gamosaxulebebs xSirad CavwerT xolme

ricxvebis namravlis saxiT.

Cven gamoTvlili gvaqvs (23)-(26) tolobebiT Semdegi

sidideebi:

600,1 S , 1601,1 S ,

400,1 f , 01,1 f .

 
20

6090
2541

41660
2541

609
48
41)1(

1
1

0,1
*

1,1
*1

1 
















 fpfp
r
cC .       (182)

amrigad, erTnabijian binomur xes eqneba Semdegi saxe:

nax. 29. erTnabijiani binomuri xe

SevniSnoT, rom (22), (23) tolobebiT Cven agebuli gvaqvs

minimaluri heji 







5
3,

2
3),( *

1
*
1

*
1  . am portfelis Sesabamisi

100

20
609

160

60

60
0
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kapitali drois 0n SeiZleba CavweroT Sesabamisad Semdegi

saxiT:

 0
*
120

*
11

*
0 )1()1( ScBcX 

20
609100

5
3

50
5120

2
3

40
41

 . (183)

 
20

6090
2541

41660
2541

609
48
41)1(

1
1

0,1
*

1,1
*1*

0 
















 fpfp
r
cC . (184)

emitentma ofcionis gayidviT miRebuli
20

609
1 C -is toli

Tanxidan ( 







5
3,

2
3),( *

1
*
1

*
1  portfelis Sesabamisi

20
609*

0 
X

kapitalidan) moxmarebaze gadado

20
9100

5
3

50
120

2
3

40
1

0
*
120

*
111  ScBcg 

sididis toli Tanxa. amis Semdeg emitents darCa 30
20
9

20
609

 -is

toli Tanxa. man isesxa
2
3

obligacia anu 3020
2
3
 -is toli Tanxa

da iyida
5
3

aqcia, ris saSualeba mas marTlac aqvs, radgan

60303060100
5
3

 .

drois 1n momentSi 







5
3,

2
3),( *

1
*
1

*
1  portfelis

Sesabamisi kapitali, Caiwereba Semdegi saxiT:

)(
5
3

2
3

1111
*
11

*
1

*
1 SfSBSBX   .             (185)

4.6. evropuli tipis yidvis standartuli ofcionis
gaTvlis programa

sawyisi parametrebis gansazRvra

a=-2/5
b=3/5
r=0.2
S0=100
K=100
B0=20
Null
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5
2


5
3

0.2
100
100
20
damxmare parametrebis gansazRvra

S1.0=S0(1+a)
S1.1=S0(1+b)
60
160
ZiriTadi funqciis gansazRvra

F[x_]:=Max[x-K,0]
Null
damxmare funqciis gansazRvra

f1,0=f[S1,0]
f1,1=f[S1,1]
0
60
optimaluri strategiis parametrebis gansazRvra

   
   0

1,10,1*
1 1

11
Babr

afbfb





  0

0.11.1*
1 Sab

ff





Null
-1.5

5
3

ofcionis samarTliani fasis gansazRvra

0
*
10

*
11 SBC  

30

drois n=0 momentSi optimaluri strategiis  *
1

*
1

*
1 , 

gansazRvra

S1=S1.0=60
60

*
1

-1.5
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5
3 .

optimaluri strategia ganisazRvreba intervaliT  53,23*
1 

4.7. evropuli ofcionis fasdadebis amocanis programa

sawyisi parametrebis Setana

L=10
A=-2/5
b=3/5
c1=0.5
c2=0.5
s0=1000
K=1000
r=0.2
10

5
2


5
3

0.5

0.5

1000

1000

0.2

damxmare parametrebis gansazRvra

        111211~ cabarcacrp 
1.35

   !!
!:,

kNk
NkNCC




     LcaS
KY




1_110
1

2.86797

a
bY




1
12

3
8









































 1,
1
1,11,

1
1 Y

a
bLogRoundY

a
bLogRoundMinK
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sainvesticio Tanxis daTvla

         



















 


L

kk
L

r
ackLpkpkLCCSCN

2 1
1112~12~2,0

     2~12ˆ2,
1

112
1
1

2
kLpkpkLCCL

r
cKk

a
b L

kk





















 


7.39434x106

4.8. araTviTfinansirebadi strategiebis agebis
amocanis programa

sawyisi parametrebis gansazRvra

a=1/5

b=4/5

r=0.2

S0=10

K=5

k=8

c=4

n=20

Null

5
1

5
4

0.2

10

5

8

4

20

damxmare parametrebis gansazRvra

 
 ab

arcrp




1*

8.
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ZiriTadi funqciebis gansazRvra

S[n_, j_] : = (1 - a) n (1 - b) n-j

f [x_] : Max [x – K, 0]

Null

minimaluri strategiis kapitalis gansazRvra

             jnSbfpjnSbfp
r

X ,11,1
1

1 ***






Null

4.9. minimaluri strategiebis kompiuteruli
gamoTvla

sawyisi parametrebis gansazRvra

In[16] : = a=1/5

b=4/5

r=0.2

S0=10

K=5

k=8

c=4

n=20

Null

Out[16] =
5
1

Out[17] =
5
4

Out[18] =0.2

Out[19] =10

Out[20] =5

Out[21] =8

Out[22] =4

Out[23] =20
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damxmare parametrebis gansazRvra

In[25]: =  
 ab

arcrp




1*

Out[25]= -4. 8.

ZiriTadi funqciebis gansazRvra

In[26] : = S[n_, j_] : = (1 - a) n (1 - b) n-j

f [x_] : Max [x – K, 0]

Null

minimaluri strategiis kapitalis gansazRvra

In[29]: =              jnSbfpjnSbfp
r

X ,11,1
1

1 ***






Null

Out[29] = 43.134

4.10. programa MS Excel-i

paketSi Excel arsebobs funqciebis jgufi, gankuTvnili

safinanso operaciebi gaangariSebisadmi kreditebze, sesxebze

(кредитам, ссудам, займам). umetes funqciebs aqvs sabaziso

argumentebis erTi da igive nakrebi: ставка - procentuli fsoni

(Semosavlianobis norma an sasesxo saSualebaTa Rirebuleba - i);

кпер – operaciis Catarebis vada (n periodebis raodenoba), выплата

- perioduli gadaxdis mniSvneloba (R): нз - sawyisi mniSvneloba

(sidide Р), бс - momavali mniSvneloba (sidide S). [тип] –

procentis daricxvis tipi (1 - periodis dasawyisi, 0 - periodis

bolo), arasavaldebulo argumenti.

gaangariSebebis zogad formulas, dakavSirebuls fulad

nakadebTan, aqvs Semdegi saxe

. (186)

roca i = 0 gamoyeneba formula 0 SPRn .
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gaangariSebebis ganxorcielebisaTvis MS Excel –Si mocemul

formulebTan Sesabamisad gamoiyeneba funqciebi БЗ, ПЗ, КПЕР,

НОРМА, ППЛАТ.

momavali da mimdinare Rirebulebis gansazRvra

funqcia БЗ gamoiTvlis perioduli mudmivi gadasaxadebi

momaval Rirebulebas da anabris an sesxis erTiani Tanxis

momavali mniSvneloba mudmivi saprocento fsonis safuZvelze

(sidide S formulidan (1)).

Функция Б3(ставка; кпср; выплата; нз; [тип])

funqcia ПЗ gankuTvnilia rogorc anabris (sesxis) erTiani

Tanxis, aseve fiqsirebuli perioduli gadasaxadebis mimdinare

Rirebulebis gasaangariSeblad. es gaangariSeba warmoadgens

Sebrunebuls momavali Rirebulebis gansazRvrisaTvis БЗ

funqciis gamoyenebiT (sidide Р formulidan (186)).

Функция П3(ставка; кпер; выплата; бс; [тип])

ставка -s mniSvneloba, rogorc wesi, mocemulia aTobiTi

wiladis saxiT. Tu procentebis daricxva¬xorcieldeba m jer

weliwadSi, argumentebi aucileblad unda iyvnen Sesabamisad

koreqtirebulni: i=1/m, n=n∙m.

funqciebis gamoyenebis variantebi.

1. momatebuli Tanxis da anabris mimdinare Rirebulebis

gaangariSebis klasikuri formula rTuli procentebis meTodis

mixedviT.

; . (187)

mimarTva funqciebisadmi:

=БЗ(ставка;кпер;;пз) =ПЗ(ставка;кпер;;бс)

2. prenumerando da postnumerando gadasaxadebi.

gadasaxadebis momavali Rirebulebis da dayvanili rentis

mimdinare  Rirebulebis gaangariSebis formula (prenumerando):

)1(1)1( i
i
iRS

n




 ; )1()1(1 i
i

iRS
n




 .                        (188)

mimarTva funqciebisadmi
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=БЗ(ставка; кпер; выплата;;1) =ПЗ(ставка; кпер; выплата;;1)

gadasaxadebis momavali Rirebulebis da Cveulebrivi

rentis mimdinare  Rirebulebis gaangariSebis formula

(postnumerando):

; . (189)

mimarTva funqciebisadmi:

=БЗ(ставка; кпер; выплата) =ПЗ(ставка; кпер; выплата).

amocana 1. ganisazRvros anabris odenoba, romelic unda

daidos 2 Tviani vadiT wliuri 10%-iT, rom vadis bolos miviRoT

101 667 lari

amonaxsni.

П3(0.1*2, 12;1::-101607) (Sedegi: 100 aTasi lari)

amocana 2. ra Tanxa aRmoCndeba angariSze, Tu 27 aTasi

lari Setanilia 33 wliT 13,55%-iT weliwadSi? procentebi

iricxeba yovel eqvs TveSi

amonaxsni.

БЗ(0,1335/2:66:-27) (Sedegi: 2012,07 aTasi lari)

argumenti sawyisi mniSvneloba _ нз aRebulia uaryofiTi

niSaniT, radgan meanabres TvalsazrisiT es operacia iwvevs misi

fuladi saxsrebis gadinebas.

amocana 3. ganixileba saxlis SeZenis ori varianti: mTliani

gadasaxadi 99 milioni lari, an gadaxda ganvadebiT 940 aTasi

laris odenobiT yovelTviuri gadaxdiT 15 wlis ganmavlobaSi.

ganisazRvros, romeli variantia upiratesi, Tu saprocento fsoni

Seadgens - 8% weliwadSi?

amonaxsni.

П3(0,08/12:15* 12:-940) (Sedegi: 98362.16 aTasi lari. meore

varianti).

gadaxdis vadis gaangariSeba

funqcia КПЕР() iTvlis procentis n daricxvis periodebis

raodenobas gamomdinare cnobili sidideebidan i, S da Р
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gantolebidan (186). argumentebs нз da бс unda hqondes sapirispiro

niSnebi.

Функция КПЕР(ставка;выплата;нз;бс;[тип])

gamoyenebis variantebi.

1. anabris выплат n periodebis saerTo raodenoba (formula 187).

КПЕР(ставка;;нз;бс)

2. dayvanili rentis (prenumerando) da Cveulebrivi rentis

(postnumerando) n periodebis saerTo raodenoba (formulebi (188)

da (189)).

=КПЕР(ставка;выплата;; бс;1) =КПЕР(ставка;выплата;;бс)

3. sesxis dafarvisas zomiT нз Tanabari gadaxdebiT yoveli

saangariSgebo periodis bolos periodebis raodenoba, romlis

drosac moxdeba sruli dafarva, udris

КПЕР(ставка;выплата;нз)

amocana 4. gamoTvaleT ramdeni wlis Semdeg anabari 1

milioni laris odenobiT miaRwevs 1 miliard lars, Tu wliuri

saprocento ganakveTi anabarze 16,79%-ia da procentebis daricxva

swarmoebs yovelkvartalurad.

amonaxsni.

КПЕР(0.1679 4:;-1000000;1000000000) (Sedegi: 168. kvartalebis

ricxvi 168/4 42 weli).

amocana 5. fondSi miedineba saxsrebi mudmivi wliuri

postpumerando rentis saxiT. erTiani gadaxdis odenobaa 16

milioni lari. Semosul Semosatanebze iricxeba 11,18%

wliuriAprocenti. unda ganisazRvros, rodis gautoldeba

fondis sidide 100 milioni lars.

amonaxsni.

КПЕР(0,1118;-16;;100) (Sedegi: 5 weli).

saprocento fsonis gaangariSeba

funqcia HOPMA gamoiyeneba saprocento fsonis i

gaangariSebisaTvis erTi saangariSo periodis ganmavlobaSi

formulidan (186). wliuri saprocento fsanis dasadgenad
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miRebuli mniSvneloba unda gamravldes sangariSo periodebis

raodenobaze, romlebic qmnian weliwads.

Функция НOPMА(кпср;выплата;нз;бс;[тип|)

funqciebis нз da бc argumentebs unda hqondes sawinaaRmdego

niSnebi.

funqciebis gamoyenebis variantebi.

1. cnobilia orive Rirebuleba da periodebis raodenoba

formulaSi (187).

НОРМА (кпср;;нз;бс)

2. prenumerando da postnumerando gadasaxadebi (formulebi (188)

da (189)).

=Н0РМА(кпер;выплата;;бс ; 1;) =Н0РМА(кпер;выплата;;бс;;)

3. sesxis saprocento fsonis odenobiT нз Cveulebrivi perioduli

gadaxdebiT Tanabari dafarvisas, im pirobiT, rom sesxi

mTlianad ifareba, swarmoebs formuliT

Н0РМА(кпер:выплата;нз)

amocana 6. kompanias sWirdeba 100,000 lari 2 wlis Semdeg.

kompania mzad aris dRes Seitanos depozitze 40 000 aTasi lari.

rogori unda iyos saprocento ganakveTi, rom saWiro Tanxis

miReba gaxdes SesaZlebeli meore wlis bolos?

amonaxsni.

12*НОРМА(24;;-40000; 100000) (Результат: 46,7)

amocana 7. nagulisxmevia yovelkvartaluri postnumerando

Senatanebis gziT 35 milioni laris odenobiT 3 wlis

ganmavlobaSi Seiqmnas fondi 500 milioni lari. rogori unda

iyos wliuri saprocento ganakveTi?

amonaxsni.

НОРМА(3*4;-35;;500).

amocana 8. klienti iRebs bankSi Semnaxveli anabrebs 5 wlis

vadiT. SenatanebiT 2.5 aTasi laris odenobiT yoveli kvartlis

bolos; wlis bolosTvis dagrovili 83.506 lari: ganisazRvros

saprocento fsoni periodis (kvartalis) ganmavlobaSi.

amonaxsni.
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НОРМА(20;2.5:;-83.506;1) Результат: г 0.046635 (4.6635%).

mudmivi perioduli gadasaxadebis gadaxda

funqcia ППЛАТ() iTvlis gadasaxadebis sidides

fiqsirebuli perioduli gadaxdebis da mudmivi saprocento

fsonis safuZvelze. gadasaxadebi moicaven ZiriTad gadasaxadebs

da gadasaxadebs procentebze. Sedegs warmoadgens R mniSvneloba

formulidan (186).

Функция ППЛАТ (станка;кпер;нз;[бс];[тип])

funqciis gamoyenebis variantebi.

1. sargebelis gaangariSeba, Tu cnobilia sargebelis S momavali

Rirebuleba, romlebis swarmoebs yoveli periodis dasawyisSi

an bolos (formulebi 3 da 4).

ППЛАТ(ставка;кпер;;бс;тип)

2. gansazRvra Tanabari perioduli gadaxdebis R sesxze Р

odenobiT, romlebic aucilebelia sesxis srulad dasafarad

кпер periodebis Semdeg fsonis cnobili fsoniT (formulebi

(188) da (189)).

=ППЛАТ(ставка;кпер;из;;тип) или =ППЛАТ(ставка;кпер;нз)

amocana 9. saWiroa dagrovdes 4000 aTasi lari 3 wlis

ganmavlobaSi, yoveli Tvis bolos mudmivi Tanxis gadadebiT.

rogori unda iyos es Tanxa, Tu anabris saprocento norma

Seadgens 12% weliwadSi.

amonaxsni.

ППЛАТ(0.12 12;12*3::-4000) (Sedegi: 92,86 aTasi lari).

amocana 10. bankma gasca sesxis saxiT 200 milioni lari 4

wlis ganmavlobaSi 18%-iT weliwadSi. sesxi gaica wlis

dasawyisSi, da dafarva iwyeba wlis bolos erTnairi

gadaxdebebiT. ganisazRvros sesxis yovelwliuri dafarvis

odenoba.

amonaxsni.

ППЛАТ(18 100;4;-200) (Sedegi:74,35 mln lari).



136

amocana 11. gamoiTvaleT gadaxdis mimdinare mniSvneloba

Tamasuqis 3 wlis Semdeg gaTvaliswinebiT 100 aTasi laris

odenobiT, romelic diskontirebulia yovelkvartalurad

nominaluri saaRricxvo fsoniT 18%.

amonaxsni.

БЗ(-0.18/4;12;;-100) (Sedegi: 57.549 aTasi lari).

efeqturi da nominaluri saprocento ganakveTebis

gaangariSeba.

funqciebi НОМИНАЛ()da ЭФФЕКТ() gamoiTvlian Sesabamisad

efeqturi da nominaluri saprocento ganakveTebs.

=Н0МИНАЛ(эф\_ставка;кпер) =ЭФФЕКТ(ном\_ставка;кпер)

am funqciebis gamoyeneba mosaxerxebelia operaciebis

Sedarebisas procentebis daricxvis sxvadasxva periodebiT.

funqcia ЭФФЕКТ() gamoiTvleba formuliT

.

funqciis НОМИНАЛ() mniSvnelobaa -

argumenti j.

amocana 12. efeqturi fsoni Seadgens 28%, xolo

procentebis daricxva swarmoebs yovelTviurad. gamoiTvaleT

nominaluri fsoni.

amonaxsni.

НОМИНАЛ(28; 12) (Sedegi *),2494 an 24,29%).

amocana 13. bankis fsoni vadiani savaluto depozitebze

Seadgens 18% weliwadSi. ganisazRvros anabris realuri

Semosavali (anu efeqturi fsoni) Tu procentis gadaxda

yovelTviurad xorcieldeba.

amonaxsni.

ЭФФЕКТ(0,18;12) (Sedegi: 0,1956 an 19,56%)
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4.11. meoTxe Tavis daskvnebi

miRebuli sailustracio ricxviTi magaliTebis amoxsna

binomuri xeebisa da mopasuxe portfelis principis gamoyenebiT.

gadmocemuli evropuli ofcionis fasdadebis amocanis

programa; evropuli ofcionis gaTvlis amocanis programa da

araTviTdafinansebadi strategiebis agebis programa.
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დასკვნა

 Seswavlilia finansuri xdomilobebisa da finansuri nakadebis

(kerZod, rentis) Tvisebebi, finansuri operaciebi da finansuri

nakadebi. motanilia sailustracio ricxviTi magaliTebi;

 Seswavlilia evropuli tipis ofcionis fasdadebis problematika

araTviTdafinansebadi strategiebisTvis oraqtiviani finansuri

bazris koqsis, rosis da rubenSteinis diskretuli binomuri

modelis SemTxvevaSi;

 aqciis fasis bolo momentSi mniSvnelobaze damokidebuli

gadaxdis funqciisaTvis miRebulia ofcionis samarTliani

fasisa da minimaluri hejis cxadi gamosaxulebebi;

 gamokvleulia araTviTdafinansebadi strategiebisaTvis evropuli

tipis ofcionis fasdadebis zogadi da kerZo amocanebi.

 miRebulia sailustracio ricxviTi magaliTebis amoxsna

binomuri xeebisa da mopasuxe portfelis principis gamoyenebiT;

 gadmocemulia evropuli ofcionis fasdadebis amocanis

programa; evropuli ofcionis gaTvlis amocanis programa da

araTviTdafinansebadi strategiebis agebis programa.
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