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evropuli tipis ofcionis araTviTfinansebadi minimaluri 

srategiebis kompiuteruli gamoTvla  

lia yifiani 

saqarTvelos teqnikuri universiteti 

reziume 

evropuli tipis ofcionis faswarmoqmnis amocana gamokvleulia finansuri (B,S) 

bazris TvalsazrisiT cnobili koqsi-rossi-rubinSteinis modelis mixedviT. ganxilulia 

zogadi gadaxdis funqcia, gamomdinare  mTeli realizaciis aqciebis kursis mixedviT. 

ofcionis samarTliani fasis forma moZebnilia araTviTfinansebadi strategiebi erTi 

klasisaTvis; agebulia minimaluri heji da investoris kapitaldabandebis procesi. miRebuli 

Sedegebi iZleva saSualebas avagoT kompleqsuri programebi ricxviTi magaliTebisaTvis. 

sakvanZo sityvebi: ofcioni. finansuri bazari. heji. strategia. programa. 

1. Sesavali 

Tanamedrove sabazro ekonomikaSi centraluri adgili fulad-sakredito politikas 

ukavia. am politikis marTvisa da kontrolis ZiriTadi instrumentebi finansur bazrebze 

fasiani qaRaldebiT operaciebia [1,2]. 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. 

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 

araTviTfinansebadi minimaluri srategiebis kompiuteruli gamoTvla. 

2. ZiriTadi nawili 

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

diskretuli models  

1)1( −+= nn BrB , 00 >B ,                              (1) 

1)1( −+= nnn SS ρ , 00 >S .                             (2) 

davuSvaT, rom albaTobis ojaxis {P} zoma ganisazRvreba gasazom sivrceSi ),( nFF,Ω , 

Nn ,,1,0 K=  filtraciis meSveobiT [3]. 
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gantolebebSi (1), (2), 0>r  warmoadgens saprocento fsons da nρ  nebismieri 

albaTobisaTvis zoma  ∈p warmoadgens damoukidebeli, Tanabrad ganawilebuli SemTxveviTi 

cvladebis Tanmimdevrobas mxolod ori a da b mniSvnelobebiT; agreTve  

pbP n =− )(ρ , paP n −=− 1)(ρ   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 (1), (2) daSvebulia, rom Bn warmoadgens gadasaxadebidan Tavisufal 

aqtivebs (saprocento fsoni r mudmivia) da Sn warmoadgens sarisko aqtivebs radgan safondo 

fasi SemTxveviTi cvladia [4]. 

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 0=n  investorma SeiZina β0 raodenobis 

obligaciebi da 0γ  raodenobis aqciebi. gaviTvaliswoT, rom β0 da 0γ  SeiZleba iyos wiladi 

da uaryofiTi sidide. magaliTad, 2,00 −=β  niSnavs sesxis aRebas 0.2В0 odenobiT, xolo 

γ0=0.5 niSnavs aqciebis naxevaris SeZenas. amgvarad investoris sawyisi kapitalis SeiZleba 

Caiweros Semdegi formiT 

000000 SBXX γβπ +==  

sadac ),( 000 γβππ ==  naTqvamia investoris portfelis an strategiis formirebisaTvis 

drois momentSi 0=n . 

axla davuSvaT, rom arsebobs gasazomi funqciebis )( ngg =  Nn ,,1,0 K= , 00 =g  

Tanmimdevroba 1−nF  davuSvaT, rom drois momentamde 1=n , investorma gadaaqcia misi 

portfelis ),( 000 γβπ =  axal portfelad portfolio ),( 111 γβπ =  imis gaTvaliswinebiT, 

rom toloba  

101010 gSBX ++= γβπ , 

dakmayofilebulia. amgvarad, Tu 01 ≥g , maSin sawyisi kapitalis mcirdeba sididiT 1g , Tu 

01 ≤g , maSin     izrdeba sididiT 1g . 
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drois momentis 1=n  dadgomis Semdeg, investors eqneba kapitali 

11110 SBX γβπ +=  , 

sadac B1 da S1 warmoadgenen Sesabamisad erTi obligaciisa da erTi aqciis axali fasebs 

drois momentSi dro 1=n . Cven gveqneba 

111110 gSBX −∆+∆= γβπ , 

sadac  πππ
001 XXX −=∆ , 011 BBB −=∆ , 011 SSS −=∆ .  

analogiurad, drois momentebSi nebismieri 1−n  da n Cven gveqneba 

01111 −−−−− += nnnnn SBX γβπ ; 

nnnnnn gSBX ++= −−− 111 γβπ ; 

nnnnn SBX γβπ += , 

nnnnnn gSBX −∆+= γβπ , 

sadac 

πππ
1−−=∆ nnn XXX , 1−−=∆ nnn BBB , 1sin −−=∆ γnn SS . 

Tu strategia π agebulia ng  mniSvnelobis mxedvelobaSi miRebiT, maSin mas ewodeba 

araTvidafinansebadi. rodesac 0≡ng , strategias π ewodeba TviTdafinansebadi. Cven gvaqvs 
011 =+∆+∆ −− nnnnn gSB γβ                              (3) 

rodesac 0≡ng , (3) gantolebidan Cven gvaqvs TviTdafinansebadi strategiis piroba:  

011 =∆+∆ −− nnnn SB γβ . 

2. strategias ),()( nnn γβππ ==  ewodeba −),,( Nfx heji, Tu 

xXX == 00
π , 

NN fX ≥π , 

sadac Nff =  warmoadgens garkveul gadaxdis funqcias. 

Tu Cven gvaqvs toloba NN fX ≥π , maSin π-s ewodeba minimaluri heji.  

00 >= xX  da Nff = -saTvis aRvniSnoT ),,( NfxΠ  yvela −),,( Nfx hejis nakrebi. 

axla modiT ganvsazRvroT standartuli evropuli ofcioni. igi warmoadgens gadaxdis 

funqciis warmoebul (meore rigis) usafrTxoebas  

)0,max()( KSKNff NNN −=−== + .  
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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 

≠Π>= ),,(:0inf{ NfxxCN ∅}. 

rac moeTxoveba minimaluri hejis ),( *
0

*
0

*
0 γβπ =  agebisaTvis.  

3. ganvixiloT finansuri (В, S)-bazari (1), (2) da araTviT-dafinansebadi strategiebi 

nπ . davuSvaT rom ),,,( 10 NN SSSff K=  Tanmimdevroba 1−nF -gasazomi funqciebis )( ngg =  

gansazRvrulia tolobiT 

1−= nnn Scg γ , 10 << x .                             (4) 

lema 1. davuSvaT, rom (B, S) bazarze (1), (2) strategia π warmoadgens −),,( Nfx hejs. maSin 


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Tu ),,( Nfx -hejis danamati π minimaluria, maSin  
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damtkiceba. (4) tolobis gaTvaliswinebiT Cven gveqneba 

)1(111111 cSBScSBX nnnnnnnnnnn ++=++= −−−−−− γβγγβπ , 

*)(1 rSrXX nnnn −++= − ργππ ,                                (5) 

sadac         

)1(* rcrr ++= . 

(5) tolobidan 
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*)()1( 11 rSrXX nnnnn −=+− −− ργππ .                   (6) 

mocemulia 

n

n
n B

XM
π

=* , 

da (6) gantolebis gaTvaliswinebiT Cven miviRebT 

*)(1
1

* rS
B

M nnn
n

n −=∆ − ργ . 

mocemuli 

( )∑
−

−=
n

k
kn rm

1

*ρ ,     *rm kn −=∆ ρ . 

Cven gvaqvs 

∑∑
−−

+=∆+=
n

k k

n

k
kn B

MMMM
1

0
1

0
1ππππ

kkk mS ∆−1γ .         (7) 

garda amisa Cven gvaqvs 

*)1(*)( rpanprE n −−+=−ρ , 

sadac E aRniSnavs saSualo P∈P RonisZiebis mimarTebaSi. 

axla ganvsazRvroT p* tolobis meSveobiT 

,
)(
)1(*

*

ab
arcr

ab
arp

−
−++

=
−
−

= 10 * << p .                     (8) 

davuSvaT rom  P*∈P warmoadgens RonisZiebis albaTobas ras Seesabameba mis sidides p* 
da gamoisaxeba rogorc 

** )( pbP n ==ρ , ** 1)( paP n −=−ρ . 

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

( ) 11
*

−− = nnn mmE F  , 

sadac *E  warmoadgens RonisZiebis *P  saSualos. 

fardobis (7) gamoyenebiT, gamomdinare rom 1−nF  RonisZiebis dadgena kkk BS 1−γ  

sididiT, advilad Cans rom )P,,( *
nnM F  Tanmimdevroba agreTve warmoadgens martingals da 

amrigad yoveli strategiisaTvis π Cven gveqneba ππ
0

* MME N = . maSin 

0
0

***

B
xM

B
XEME

N

N
N ==




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
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= π

π

. 

maSasadame Tu strategia aris ),,(П Nfx∈π , maSin Cven miviRebT 

                                 

( )[ ]π
N

N XrEx ⋅+≥ −1* , 

Tumca, garda amisa, Tu heji minimaluria, maSin Cven gveqneba     
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                           ( )[ ]π
N

N XrEx ⋅+= −1*
 

lema 1 damtkicebulia. 

daskvna 1. minimaluri strategiis kapitali ganisazRvreba tolobiT 

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

1 ***
nnn SafpSbfp

r
X +−++

+
=π  

sadac p* ganisazRvreba tolobiT (8). 

daskvna 2. samarTliania Semdegi ganmeoradi tolobebi [5]: 

][ ,1
*

1,1
** )1(

1
1

jkNjkNn CpCp
r

X +−++− −+
+

=π , 

sadac Nk ,,1 K= , kNj −= ,,1,0 K , *p  ganisazRvreba tolobiT (8). 

 
minimaluri strategiebis kompiuteruli gamoTvla [6] 

• 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] =1/5 
Out[17] =4/5 
Out[18] =0.2 
Out[19] =10 
Out[20] =5 
Out[21] =8 
Out[22] =4 
Out[23] =20 

• 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 ***
∗+∗−+∗+∗

+
=π  

Null 
 Out[29] = 43.134 
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3. daskvna 

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. gadmocemulia araTviTdafinansebadi strategiebis agebis programa. 
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COMPUTATION OF EUROPEAN OPTION NONSELF-FINANSING  

MINIMAL STRATEGIES  
Kipiani Lia  

Georgian Technical University  
Summary 

The pricing task of European option is investigated in terms of financial (B,S) market by known 
Cox-Rossi-Rubinstein model. The general payment function proceeding from all realization due share 
prices is considered. The form of fair price is finding for one class of nonself-financing strategies; are 
constructed minimal hedge and capital process of investment. The obtained results gives the possibility to 
construct complex programs for numerical examples. 

 

КОМПЬЮТЕРНЫЙ РАСЧЁТ НЕСАМОФИНАНСИРУЕМЫХ МИНИМАЛЬНЫХ 
СТРАТЕГИЙ ОПЦИОННА ЕВРОПЕЙСКОГО ТИПА  

Кипиани Лия 
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Резюме 
Задача ценообразования опциона европейского типа исследована с точки зрения финансового 

(B,S) рынка согласно известной модели Кокса-Росси-Рубинштейна. Рассмотренна общая 
платёжная функция, исходя из курса акций всей реализации. Форма справедливой цены опциона 
найдена для одного класса несамофинансируемых стратегий; построены минимальный хедж и 
процесс капиталовлажения инвестора. Полученные результаты предоставляют возможность 
построить комплексные программы для численных примеров. 


