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ნაშრომის საერთო დახასიათება

Temis aqtualoba: 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 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.

moyvanilia 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
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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 mniSvnelobaze

mxolod bolo momentSi. 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, rom Tu yidvis

dividendi investirebis procesSi nulis tolia, maSin miRebuli

Sedegidan miiReba kargad cnobili koqsis, rosis da

rubinSteinis formula yidvis standartuli ofcionis

samarTliani fasisTvis.

saqarTvelo 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.

mecnieruli siaxle sadoqtoro naSromSi Seswavlilia

diskretuli finansuri nakadebis (kerZod, rentis) aqtualizaciis –

avansirebisa da finalizaciis operaciebi da finansuri kanonebis

– kapitalizaciisa da diskontirebis Tvisebebi.
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araTviTdafinansebadi strategiebis erTi klasisTvis

gadawyvetilia ofcionis fasdadebis zogadi amocanebi da

amoxsnilia kerZo sailustracio ricxviTi magaliTebi.

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 isaa,

rom isini aqciebis yidva-gayidvis kontraqtebs warmoadgenen.

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.

naSromis aprobacia: naSromis calkeuli nawilebi

moxsenebulia 4 saerTaSoriso da respublikur konferenciaze,

xolo mTliani naSromi sadoqtoro programiT gaTvaliswinebul

or seminarze.

publikaciebi: naSromis ZiriTadi Sedegebi gamoqveynebulia

11 samecniero statiasa da 4 konferenciis moxsenebaTa

krebulebSi. aseve or saxelmZRvaneloSi.

sadisertacio naSromis struqtura da moculoba: naSromi

Sedgeba Sesavlis, oTxi Tavisa, ocdaxuTi paragrafis, daskvnebisa

da gamoyenebuli literaturisagan. naSromis moculoba 141

gverdia. gamoyenebuli literaturis nusxa Seicavs 46

dasaxelebas.

naSromis Sinaarsi

SesavalSi moyvanilia deterministuli da stoqastikuri

finansuri maTematikis zogierT amocanasTan dakavSirebuli

sakiTxebi, romlebic Seiswavleba sadisertacio naSromSi.

moyvanilia agreTve, naSromis mizanze, Sedegebis siaxleze,

aprobaciis, publikaciebis, struqturisa da moculobis

sakiTxebze.
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Ppirvel TavSi mimoxilulia naSromSi gamoyenebuli

literatura. kerZod, Camoyalibebulia ZiriTadi sakiTxebi da

miTiTebulia am sakiTxebTan dakavSirebuli Sedegebi citirebuli

naSromebis mixedviT.

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.

1. Tanamedrove finansuri bazari warmoadgens fulis,

valutis (rogorc ucxouri qveynis fulis), keTilSobili

(Zvirfasi) liTonebisa da sxvadasxva finansuri instrumentis, maT

Soris fasiani qaRaldebis bazrebis erTobliobas. 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 kontraqti

(xelSekruleba).

sainteresoa SevniSnoT, rom sabanko tipis operaciebi bankis

msgavsi institutebis mier tardeboda jer kidev Zvel egvipteSi,
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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 dasawyisad 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 dawesda 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 mateba da ukve 1980 wels erTi uncia oqro

570 dolari Rirda;

3) warmoiSva navTobis msoflio krizisi navTobis fasebis

cvalebadobasTan dakavSirebiT;

4) msoflios finansur bazrebze moxda aqciebis

realizaciis Semcireba;

5) qveynebi aRmoCndnen gansxvavebul ekonomikur situaciebSi,

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
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ZiriTadi finansuri instrumentebi swored warmoebuli fasiani

qaRaldebia.

amasTan erTad, sul ufro izrdeboda qveynebs Soris

finansuri urTierTobebis moculoba da siswrafe. sxvadasxva

garemoebasTan 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,

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
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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, obligaciasTan 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.

pirveli mecnieri maTematikosi, romelmac daiwyo aqciis

fasebis evoluciis uwyvet droSi Seswavla, iyo frangi l.

baSelie. man aqciis fasebis cvlilebis aRwerisaTvis gamoiyena

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, xolo brounis

moZraobis srulyofili maTematikuri Teoria aago n. vinerma 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 dainteresda baSelies naSromiT da mouwoda
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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 `ekonomikuri brounis moZraobis~

saxelwodebiTac aris cnobili.

1973 wels stoqasturY finansur  maTematikaSi gamoqveynda

f. bekis, m. Soulsis da r. mertonis naSromebi, romelSic uwyveti

drois SemTxvevaSi miRebuli iyo ofcionis fasis gaTvlis da

hejirebis formulebi. Semdeg 1979 wels f. koksma, r. rosma da m.

rubinSteinma 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, r. mertonma) 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

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,
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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~. warmatebis 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.

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 saxelTan. swored man daiwyo samecniero

seminarebi da miiRo fundamenturi Sedegebi am mimarTulebiT.

avtorTa jgufis n. lazrieva, Mm. mania, g. mirzaSvili, T

toronjaZe, o. Rlonti, l. jamburia mier profesor Temur

toronjaZis redaqciiT gamocemulia wigni “finansuri analizis

raodenobrivi meTodebi” finansuri da sadazRvewvo maTematika,

finansuri inJineria.
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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 aucilebelia, magaliTad, realuri biujetis formirebisaTvis.

aRvniSnavT, rom regresul analizs mniSvnelovani adgili ukavia

fasiani qaRaldebis evoluciis statistikur gamokvlevebSi.

meore TavSi Seswavlilia finansuri xdomilobebisa da

finansuri nakadebis (kerZod, rentis) Tvisebebi, finansuri

operaciebi da finansuri nakadebi. moyvanilia saTanado

sailustracio ricxviTi magaliTebi.

gansazRvreba 1. ),( Ct wyvils (t-drois momentia C-fuladi

Tanxa) ewodeba momentaluri finansuri xdomiloba an 1-li rigis

xdomiloba. maT ubralod xdomilobas uwodeben.

gansazRvreba 2. (J.C) wyvili, sadac  TJ raime drois

Sualedia, xolo MC fuladi Tanxa, romelsac vuwodebT

intervalur xdomilobas an me-2 rigis xdomilobas.

Cven ganvsazRvravT ori tipis finansuri xdomilobas,

romlebic Seesabameba finansuri sidideebis or tips. Tumca

praqtikaSi umravles SemTxvevaSi (aviRoT mag.: dividendebis

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 aqtualizaciiT.

praqtikaSi yvelaze xSirad gamoiyeneba (J, C) intervaluri

gadasaxadis aqtualizaciis ori wesi, sadac J – drois SualedSi
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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.

finansuri xdomilobebis mimdevrobas

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

ewodeba pirveli rigis (diskretuli) finansuri an fuladi

nakadi da aRiniSneba simboloTi CF (inglisuridan )( 0xfcash )

rodesac n , es sasruli (diskretuli) finansuri nakadia.

finansur literaturaSi ganixilaven agreTve SemTxvevas n . e.i.

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

gansazRvreba 3. renta ewodeba me-2 rigis intervalur

nakads.

  ),(,),,( 11 nn CJCJCF 

momijnave monakveTis mimdevrobebiT

 nk JJJ1

rentis periodi, erTi da igive 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.
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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.

avansirebuli rentis (xdomilebis) P-jeradi danawileba,

SeiZleba ganvsazRvroT rogorc mocemuli intervaluri rentis

P-jeradi danawilebis avansireba.

))(()( CFAdvD P ))(( )( CFDAdv P .

analogiurad ganisazRvreba Cveulebrivi rentis (xdomilebis)

danawileba

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

finansuri xdomilobebi, romlebic Seadgenen gadasaxadebis

1 tipis nakads, miekuTvneba drois garkveul moments. axla

SemoviRoT xdomilobis nakadis daxasiaTeba, romelic xdeba

drois raime SualedSi.

gansazRvreba 4. 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).
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SevniSnoT, rom drois intervalis gansazRvrisas

aucilebelia mivuTiToT ekuTvnis Tu ara am Sualeds misi

sazRvrebi. mag.: nakadisaTvis:

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

drois sxvadasxva SualeisaTvis 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 nakadebis

neto-sidideebis jamis, romlebic ar Seadgenen am gadaukveTavi

qvemonakveTebis monakveTs.

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 Secvalos 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 misgan gamavali.

mocemuli drois Sualedi, fondis sididis cvlileba zustad

tolia am SualedSi gadasaxadebis nakadebis algebruli jamisa.

maTematikurad es faqti aRiwereba Semdegnairad. vTqvaT V0 –

fondis sawyisi sididea; Vt – fondis sidide drois t momentSi.

maSin nebismieri CF nakadisTvis, dakavSirebuli fondTan,

samarTliania Tanafardoba:
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]),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 saxsaric Semova an

gava fondidan. nakadis neto-sidide zustad gvaZlevs zogad

balanss fondSi Semomaval da gamaval Tanxebze.

gansazRvreba 5. vityviT, rom ),( 22 Ct xdomileba uSualod

cvlis ),( 11 Ct movlenas mocemuli determinirebuli S procesis

mimarT, Tu

),;( 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
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traeqtoriaze, amasTan erT-erTi maTgani aris am traeqtoriis

procesis sawyisi mdgomareoba.

gansazRvreba 6. 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  ,

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).
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amgvarad, FV operators xdomilebebi mihyavs momavalze,

xolo PV operaciis – am xdomilobebis mimarT warsuli drois

momentebze. orive es operatori saSualebas iZleva gardaqmniTi

xdomilobebis 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  . (3)

P moments, romlis mimarTac ganisazRvreba (, C) xdomilobis

dayvanili (mimdinare) mniSvneloba, ewodeba dayvanis momenti an

polusi. praqtikaSi mas xSirad uwodeben fokalur TariRs.

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

funqcionalur kanons

),();,( CtFVCptAV pp  , tP  , (4)

romelic gansazRvravs (t, C) xdomilebis momaval mniSvnelobas

uwodeben kapitalizaciis finansur kanons.

ormagi saxiT ganisazRvreba diskontirebis finansuri kanoni:

),();,( CtPVCptDV pp  , tP  . (5)

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.

amrigad, meore TavSi Seswavlilia finansuri

xdomilobebisa da finansuri nakadebis (kerZod, rentis)
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Tvisebebi, finansuri, operaciebi da finansuri nakadebi.

moyvanilia saTanado sailustracio ricxviTi magaliTebi.

mesame TavSi gamokvleulia araTviTdafinansebadi

strategiebisTvis evropuli tipis ofcienis fasdadebis zogadi

da kerZo amocanebi.

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 (6)

),1(1 nnn SS   ,00 S (7)

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

aris erTnairad ganawilebul SemTxveviT sidideTa mimdevroba da

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

igulisxmeba, rom bra  .

warmovidginoT axla investori, romelsac drois sawyis

0n momentSi gaaCnia Tanxa 00  xX da mas surs (6), (7)

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 .

SemoviRoT agreTve Semdegi aRniSvnebi:

ab
arP



* , (8)


  



n

k

knkk
n

knk
x ppCabxfEpxF

0

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


 




N

nk
n

kkn gr
1

1 )()1( F , (9)
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sadac *E aRniSnavs *p albaTuri zomiT gasaSualebas.

Teorema. vTqvaT, (6), (7) finansur (B, S)-bazarze vixilavT

evropuli tipis ofcions )( NN Sff  gadaxdis funqciiT da

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

Semdegi damokidebulebebi:

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

ganimarteba tolobiT

);()1( ** pSFrX nnN
nN

n 
  . (10)

2. ofcionis samarTliani fasi

),;()1( *
0 pSFrC N

N
N   (11)

sadac *p da );( *pxFN ganmartebulia Sesabamisad (8), (9)

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   , (12)

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

)1( *
1

*
1

1

* pbSFpbSF
abS

r
nnNnnN

n

nN

n 



 





 . (13)

ganvixiloT finansuri (В, S)-bazari cnobili koqsi-rossi-

rubinSteinis diskretuli modeli

1)1(  nn BrB , 00 B , (14)

1)1(  nnn SS  , 00 S . (15)

da araTviT-dafinansebadi strategiebi n . davuSvaT rom

),,,( 10 NN SSSff  Tanmimdevroba 1nF -zomadi funqciebis )( ngg 

gansazRvrulia tolobiT

1 nnn Scg  , 10  x . (16)

Teorema. davuSvaT, rom finansuri bazari (14), (15) aris

ganxiluli da Tanmimdevroba 1nF -zomadi funqciebisa )( ngg 

mocemulia (16) gantolebis meSveobiT maSin
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1) evropuli tipis ofcionis samarTliani fasi CN gadaxdis

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






















 N

N

N f
r

EC
1

1* .                         (17)

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 -zomadi gasazomi komponenti

ganisazRvreba formulebiT

 
1

1
**

1* 1



 


n

nnn
n B

cSX 
 , (18)

1

*
*




n

nn
n S

B
 , (19)

sadac ),,( 11
**

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

1nF -zomad funqciebs.

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

hejs )( **
n  mocemulia formuliT

























nN

nN

n f
r

EX F
1

1*
. (20)

amrigad mesame TavSi 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.
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gamokvleulia araTviTdafinansebadi strategiebisaTvis

evropuli tipis ofcionis fasdadebis zogadi da kerZo

amocanebi.

meoTxe  TavSi moyvanilia sailustracio ricxviTi

maliTebis amoxsnebi evropuli tipis yidvisa da gayidvis

standartuli ofcionebisTvis. gamoyenebiTi programebis

paketebis finansuri funqciebi programa MS Excel-Si da programa

`maTematikaSi~. agreTve, gadmocemulia evropuli ofcionis

fasdadebis amocanis; evropuli ofcionis gaTvlis da

araTviTfinansirebadi strategiebis agebis kompiuteruli

programebi da magaliTebi.
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დასკვნა

 Seswavlilia finansuri xdomilobebisa da finansuri nakadebis

(kerZod, rentis) Tvisebebi, finansuri operaciebi da finansuri

nakadebi. moyvanilia 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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SUMMARY

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.
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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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