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B«-kﬁ rownof

*An op#m s tle riaht, but not Fhe 0blisahon, teo bu
Cor sell) an ASS under Specifr el +'é’:m:’ ¢

' Ophions have been areawl for centurics, In fact, ophins are
vmplaeit in mitny, if nt most, conemic decisions !

» However, exchange - #reded Financial o pioms beyan in 1973,
at the Chicsye Board Ophions Ev.c.‘mn’e (¢Bog), LNvF
coineidentully, Phis wes Me publicatron olate of Phe

Black- Scholes paper],

. Op'h'ﬂns are an Mmp’e of @ den'u./vg ;gcun'l g n(. Vq’ue
of a derivah've Sec.um'#; depends on Fhe valae of Some
undeeluing Qsser. f OMes examples = Futures, Swaps,

m»lvgc-ge <backed 5¢¢“"H’"5J '

¢ Ophins ewist For wony undedyia assets, e.9., stocks,
bomls, wrorc: w Qutkhvgc, and CO modrh'eS,

v No one teally Krnows hew iy He marked 15, Recont eshinales
of the (M'Ho:_\al) Value of Me deritoiives me ket pu-ﬁ;
4 in ewcess of 3500 Frilliey . ] 7Re :/o‘q/ s foe K
wierket 1S onla arownd 50 twillion ),

s The dervahives morked is relahvely unre wlh (especss/l,
e Over - Hhe - Connter CoTR) mrkd')? E“"sz?{“dé ‘ ;
Ophens G 3umhtd by the mlanyg, o5t derivahve

P.sH-.'uns &re “off bakn SleCf",



TermLi Concepts
¢ Ophung ave defined 6; 3 features !
) Right to ﬁuva or sell
9.) Strike (or enereise) price
%) EXpirahion date
¢ An ophion to buy S called & call ophon. An ophin #o sell
's called a put o hon .

¢ A 'a\'\'ev\ stoek 'l‘};:’u‘d\: has Mna o' Fferent oflv'm CM*;;:’L.; ok

writien on H‘, o ma ‘: u”/P”(’ Py PN'“) enfM
« A EBure hon Con o;.l.‘ be Oeecuied of e expirahon olote,
before 7he

A Awerican oﬂfm con be Swereised ot any $hime

erpirihbn dete.
«The price of the ophon is ealled Fhe promium, For ex
‘h‘&JZJ ophons F is determined by S hfﬂ’ ¢ dlemarg/, 1+
.C,.mo‘mlk (or miliseudnyd .5’.”.%3“,4 !)'

Ol.m,o.s minude

o« The premium i paied wp-Front, anel is nat recvered ¥
the ophon i$ nob eneeeised,

v An ophon s “ln-Mhe =proncy " ' curvent exererse ,,.‘M,
a profit, Otherwise, i# s ot - of ~Hhe-mensy "

Nele = Aw P Y & H.e-money o,rhbn m, shil have
posthve velue !

« The seller of an ophin I's Said fo “weide " e op/!'m,



Tay off Profrles

Velye of
‘Let Sz Shoek Prree , K= Strike Price, C2Vaheot G/, P: 5%

L AF expivedion dete, T, we hawe '

\c.., : max { 5 - )<,c:fj [P « maef K-57, 0 ﬂ

Put
'!‘-'i Ca\l

werde Culf

' Nule, the writer of a collophin faces unbourdled Jisses,



s Before expirahon, The value of the ophbn will exceed
+s expitahion velune ,

C

« The Bl“_k- S},\.lg} ';Ctmu'q Pro\h'dts - TN e’uﬂlfon
o‘eswfh'na_ Fhese curves, haw Hey evelve over
hme, and how Hhey shift in vesponse o C‘Gh)e;
in wade| parameters (o3, Shilke price or pn'ee vola s’ 16)



Portolios of O_P?"’O‘!S

' Bek of the reason ophons Gre so wlar i's Hat by combriasa
Hhew tnte pwl'\ftlm ) YOV Can unsﬁz“ very '»chm'ik ﬁ,&}&

Heree e 2 Cvamples .

® Steedalle t Buy both o call & put & He Same Shrike price

coll payodd
s Shecddle ,mf-‘#

LA sheaddle is & bt on yoladhty, T pags off of pricas

VAQVE PAOIe hewn expectedd (in erther oirechsn).

Budberdly Spresel | Buy 2 colls ot olifofennt Shrike prtes ¢ wrie
@ ——-—:——z'—"' 2‘;.)“ ot Gn IntCrmedrale STrilke pmee,

Now you've A et it , Bug cull ot K3
chno‘ ‘Q"""!"' ‘\\ ',/
\Johl"\'l\""‘), \\ ’," ",Bua eall Jor Kk,

while upp-‘n,
\rw lesses.

N\
:‘.wn‘k T enlls of Ky



Pet- Call Paﬂ'q

s We will focus en European call ophions, This /s net very
vesdrichve , Hor 2 reasons

1) Amsrican coll ophims(on non-dividend pegiey Sheks) are

never exereisegl Cavlu. UTH s Sctber P S8// Phe ephin
Wew o ererede chlf?.

2) P-Gall Rridy: Sz C -P+

Bwy Steel Cuy Gl

. Bun.'-.) o call ad K} Wyl Hh, 4 mev ot K ,‘W /cm//nﬁ g'r
produces Same oyl ob T as Jost buging ik Shek!
Memee , o we Know Me Cull price, we can lafer

(vie we Arh“ﬂje) e Pﬂ" priee,



A 1-peviegd Binemial Ophion Pr.‘%ﬁﬁrm‘ le

¢ Blacie + Scholes Value ophims by construching & pay of f
“J'\"""H“ rrbslio . This “gn Jo‘“’ Q ’m ai?r#a,e
Volwohom® for the call ophion.

¢ bu'ng His aver arbitrary dme ivtovals fekes some methemehes,
bt for L-peviod ophons, all we need /s a /We algebra,

v Let S ¢ intdand slecle prke
K strilée perice
Re 1+¢ 2 (Greis) inbarest reke

® Sh?psﬁ h<x~|- PQVI'OJ s 3.(3 !AP ‘-‘ uss w.‘“ wa P}
ond 9ees down o &3 with prob  (1-p),

v We Know
Cu = meX {u. Sk, o} > value of ophion if 5 goes up
C* 2 PA&KR {d's - K, o} v value of ephon S goes down,

v Comsiden 'Rfvm'w) a J;wl&l-‘o uns:’:ﬁ'n’ of % do)lars worth
of steck Gumol b olellues worid of fonds, The value of
s porkh e depends on the velue of newd peridy Sducle price

wx +R®%  if S gees wp w.'::pe.lu-f-'w
Pé¢ o

dx + Rb F S gees down o



'We wont b pick R and b o replicate PAe calf
¢ phiow Ph'aog;

uwx + Rb = ¢y
b =

dx+ R Cd
Stl\ﬁnj -Fg' CHP
- C‘u'Cal _UCJ-JC..
X w-d b: Rew-d)

The torvead volue of he portfelio s Hehn,
. - R
xv bz L (g * "r:"‘.?"-*)‘]

erage, Wos wash abo be +he velue of Phe eVl 0’“.?

s B» ne avb

Cowments
1) Deline §° B;l-‘-:- . Since i mush be He Case Mt ud R,

we Bnow 0< §< ), H'!m.e, W Can Mk ok ’ &S §
prababilily , avel wei ke

\—C. = -k‘_ycu + ('j)C.o] : ";Q E[CC'"J

These are called “vish: nentva) probabldhes ',

2)Nehee Hhat P does net appear in Whe formaln, whie)
eew$ Surprt‘sfna. Slanldn'} he o’lh'm +v 6u’ Je;ml

on the Itkelihogd of Phe price §oing up /




