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Greeks

* Greeks:
o derivacie ceny opcie podfla jednotlivych parametrov
° vyjadruju teda citlivost' ceny opcie na tieto parametre
* UZ sme vypotitali gt = Be " T=ON'(do)/T — ¢,
oznacuje sa Y (vega)
* QOstatné:

1% o2V 1% 1%
A= asr 852’P or’ SIS ot

Pozn.: P je grecke pismeno ro

* OznacCenie: V¢ = cena europskeho callu, V¢ = cena
europskeho putu; analogicky greeks pre call a put
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Delta

Vysledok pre call opciu - z Black-Scholesovho vzorca, ta
Ista lema ako pri volatilite:
Aec B avec

5G :N(dl)E(O,l)

Pre put opciu - nemusime derivovat’, staci pouzit' put-call
paritu:

oV ep
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Delta - delta hedzing

* Pripomenme si odvodenie Black-Scholesovho modelu a
konstrukciu bezrizikového portfélia:

Qs _ OV _

EECASIN
Qv oS

kde Qv , Qs je pocCet opcii a pocet akcii v portfoliu

* Vytvaraniu takéhoto portfélia sa hovori delta hedzing
(hedzing = zaistovanie proti riziku)
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Delta - ukazka delta hedzingu

* Priklad z realnych dat - call opcia na akciu IBM, 21.5.2002,
data v 5-minutovych intervaloch

°* V Caset:
° mame k dispozicii cenu opcie V,...;(t) a cenu akcie

Sreal (t)
© yypocitame implikovanu volatilitu, t. j. rieSime rovnicu

V:real (t) — Vec(Sreal (t)a t§ Oimpl(t))-

° implikovanu volatilitu o;,,,;(t) dosadime do delty call
opcie:

Ve

Aec(t) = W (Sreal(t)a t; O impl (t))
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Delta - ukazka delta hedzingu

* Ako sa pocas dna meni delta:
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* Ak by sme vypisali jednu opciu, toto by bol pocCet akcii v
nasom portfoliu
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(Gama

* Vypocet:

[ = = N/(dl)— — > ()

rer — 71ec

* Meria citlivost' delty na zmenu ceny akcie
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Cena, delta, gama
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Cena, delta, gama

* Sdcasne nastava:
© cena opcie je "skoro rovna Ciara"
o delta sa velmi nemeni pri malej zmene ceny akcie
© gama je skoro nulova

* Takisto sucasne:
o graf ceny opcie ma velku krivost
° delta sa velmi meni pri malej zmene ceny akcie
© gama je vyrazne nenulova
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Vega, 1o, theta

* Vega
° vypocitali sme uz:
Yec — g;c — Ee—r(T t) N/( )\/7> 0
° z put-call parity: Y = Y¢¢
© vacsia volatilita = vacsia pravdep. vysokych ziskov,
pritom strata je ohranicena = kladna vega

* RO

o call: P = 2= = B(T — t)e "IN (dz) > 0

°o put: P = &2 = —B(T — t)e "T-YN(-dy) < 0
* Theta:

o call: z finanCnej mat. vieme, ze ak akcia nevyplaca
dividendy, americku call opciu sa neoplati uplatnit’ skor
—- cena europskej a americkej opcie je rovnka =
O <0
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Vega, 1o, theta

* Theta
© put: nema jednoznacne urcené znamienko:
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Cvicenie: ”cash-or-nothing” opcia

* "Cash-or-nothing" opcia: vyplati 1 USD, ak akcia v Case
expiracie prekrocCi hodnotu £, inak O.

* Cena opcie:
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* Na zaklade interpretacie greeks - nacrtnite priebeh delty a
vegy ako funkcii ceny akcie
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Cvicenie: citlivost delty na volatilitu

* Espen Haug v clanku Know your weapon:

One fine day in the dealing room my risk manager asked me to get into his office. He
asked me why I had a big outright position in some stock index futures - [ was supposed
to do "arbitrage trading”. That was strange as I believed 1 was delta neutral: long call
options hedged with short index futures. 1 knew the options I had were far out-of-the-
money and that their DdeltaDvol was very high. So I immediately asked what volatility
the risk management used to calculate their delta. As expected, the volatility in the
risk-management-system was considerable below the market and again was leading to =
a very low delta for the options. This example is just to illustrate how a feeling of your

DdeltaDvel can be useful. If vou have a hich DdeltaDvol the volatility vou use to compute
vour deltas becomes very important. |

* Otazky:
1. Ako zavisi delta od volatility pouzitej pri vypocte?
2. Preco nizka volatilita viedla k nizkej delte?

* Viac na cviceni
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