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A GtMtUAL PL I-CAI I - I LIURl S PARHV

I nckcr i I '-.''•M , |), .̂ S i ^S ̂  ) pro\ ides a general |.>ut--eall- I niu res j)iirit\ ,
i .sseniially. lueker's parity is put inio a \igorous iheorem and we pro\ ide
a c(trollar\ ihai cxplicitK considers a contlnnous di\idciu! \icld, Ihc
assumptions ol ihc parii\ arc:

\ i , Ihe index Iulnres and the iiulex o])tions iia\e the same expiring
dates:

\2. Ihe slocks ha\c no di\iticnd pavonls (ihis assuiiijilion is relaxed
later):

• \ i , Iransaeiion eosis arc /c'ro,

\4. I he iiidex stock opiions ,nc not exercised eark, i,e,, ihe index
opiions are I nropcan options:

\^. Ihe luiiirc-s [xisilion is held until iis exjiiraiion:

,\6, Ihc ninrki'ls arc arbilrayc-Ircc,

mi

heorem. Ihe lirhitriioc-ji-ce pr/c/i/y tvlntioiishify hclnvcn imh'x futures

iiide.x cull iUid plil oplions ;s '411 en ii^:

le " ( - /> - \e " (1)

uhcrc

i - siock iiuk'X tuinrcs price:

f - risk tree interest rate:

I - the time uiUii the fuinres and options tontiacls expire:

(' iiulex cail option ])rii e with an\ excn ise price:

P ^ Index j)ui option price with tlu- same

exercise price as the index call option;

A exercise priee ol the index ojitions,

Prooj: (ii (onsidcr a poriioiio wiih a lonj; posiiion ol index Intnres
contract ai a Uiinrcs jirice ol / and iiuesi ie " in a riskless securii\'
at r lor a ierm t, Payoi! trom the Intures posiiion is etjLial to I S, /• ):
wiiere S, is ihc index lc\cl at time i. Pa\olt Irom ihe riskless inxcstmcnt
at time ; is l\ Thus, the lolal pn\olf Irom the long position of index
iutiircs aiui the riskless securit\ is S, - I' -̂  /• S,, I he index lulnres
i-ontruct hiis no \a!ue at inception. I he be^innino \alne of the poriioiio
is /•<' ". (ii) Consider ai>olher portlolio that eonlains one long index
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cal l o [ ) l ion , o n e s h o r t i iu lex p u t o j ) t ion i b o l h h a \ c i h c s a m e e x e r c i s e

p r i c e ) i ind Inves t \e ' ' in a r i s k l e s s s e c n r i i w Ai l i m e i, i h e r c a r e t u o

p o s s i b i l i i i e s :

t a s c I -- il s i o c k i n d e x ] e \ c l , S , . is grcat i . ' r t h a n t h e e x e r c i s e p i ' i cc ,

t h e n i h c i u d c x ca l l o p i i o n h a s a \ a ! u c ol S', - . \ . t h e i n d e x p u t

o | n i o i i s h a s n o \ a l u c , , a n d t h e r i s k l e s s s e c u r i t y h a s a \ a l u c . \ , I b e

p o r t l o l i o \ a U i c bcc t ) i i u ' s S{,

C'asc 2 — il s t o c k i iu lcx leve l , S , . is s m a l l e r i h a n t h e c x e r e i s e p r i c e ,

i h c n t h e i iu lex ca l l o p i i o n h a s n o \ a k i e . t h e inde.x [)iil o p t i o n IKIS

li \ i i l u c ol — ( . \ S,), a n d t h e r i s k l c s s s c e u r i u h a s a v a l u e V. l h e

p o r t l o l i o v a l u e a l s o h e c o m e s S , .

l h e lw(j p o r i l o h o s in ii) ,\\\i} (iii h a v e t h e s a m e v a l u e ai t i n u ' (, In

a rh i i r age - t r c i . - m a r k e t s , thev m u s t h a v e i h e s a m e v a l u e t o d a \ , ( J . I , , D .

C'orollary. DiiiJcmU do nol hai c inn inijuicl <»! the ahuvc thcarein, i.e.
assiiDiptinii '\2 i\ nut retinived lo derive tlie Iheiuvm.

Proof: A s s u m e i h a i t b e r e is a c o n t i n u o u s d i v i d e n t i \ i c i c l , </, h e l o r e t b e

i iu lex l u t u r e s a n d o p t i o n s e x p i r e . W i t h i h c c o s i - o l - t a r r \ r i . ' la t ion in t h e

i iu icx i n i u r c s m a r k e t , o n e o h i a i n s :

/ e '•'' '•''' S il)

v \ h c r e S is t b e c u r r e n t s t o e k iiuk'X leve l .

In t ! ic i n d e x o p t i o n s m a r k e t , a s s u m e p u i ca l l pa r i t y j S t o l l i

h o l d s , o n e o b t a i n s :

( - / ' - \e " Se 'I'

or

(( -• P ' \e ''Mc'f' - S

(Compare et |s, \ 2) arul i ^) toge ther ;

1 l e i H t \ t l u ' t ( H i t i i u i o n s i _ l i \ i t l c n t j v i c i d , <j. t l o e s n o l a l l e c t t h e t h e o r e m i n

Ml 1 HODOLOGY AND IMPIKIC AL KLSUl IS

I he | n iu ' and S e p t e m b e r I *MH con t r ac t s ol SP SOO index In tu res , index

op i ions prices (SPX call am! pui op i ions with s ame exercise jiriccs),
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iiiul ')O-(l;i\ Treastirv Bill rale arc ironi thi- WuU Street }(nirncii VUvrv

are ^^7 and .^64 usable observations in June and September eontraets,

respeet iveiy,

Io lest e(|. ( 1), a regression model is run v\ilh f e '"' as dependent

\ariablc and IC - P + Xc ") as iiulepeiident variable. I he model is as

loll()v\s;

- P + \e "

v\here / denotes the observations and 6/ is tbe random error term.

Ibe null h\potbesis is that a 0 and /^ 1. Ibe results are:

(i) |tine, l*)*-).-̂  contract;

j ; e ' • ' ) ; - I 2 . 6 l i l f ( ) . 9 ^ I 7 ( C - I ' - \ < ' ' " ' ) /

(6.S2^4I (0.01 S4)

standard errors are in parenthesis;

adj, H- 0.4219:

/--statisties (lor a " 0 and fi I) .•i,,^72! .

lii) September. I'-)V.̂  eontraet

{,^,l.4S7i (0.

standard errors .ire in parenlhesis;

adj, /{-' • 0.4S26;

/•-statistles (for u 0 and /J ••" 1) -̂̂  2.6,-427.

Ibe a's are not signifieantiv diflerent from zero .md tbe fi's are not
siunifieantiv different from !, I be /--stalistics for tbe null hypothesis of
a 0 and (i - I are nol slatisiiealK signifieant. Ihe empirieal results
suj;(>esl tbat tbe arhitrage-free prieing relationship hetween SI* S()() index
lutures and options holils lairK \\e!l.

Reeo^ni/ing the limitation of using tIaiK closing priees, a simulation
is eondueted to examine il there are abnormal trading profits irom an\
violations of tbe pricing relatiiHisbip for eaeb observation, following
( b u n g (l*^)*)!). a O.^H transaetlon eost is used.-' t o r the Se|)temher
eontraet. tlierc are no violations of tbe arbitrage-free jiriting re!ationsbi|).
[ or ibe June eontract, there is only one violation in i / - ofiservations.

"C h u n t ; ' I ' ' ' M ' - f K n i i s r i l 11, - S',^ ; i i u i 1 ' - U a n s . i r l i n i t . o s i -

*l) i>I , i i l r c s u l l s ,ir<' , u , i i i . i b l ( ' t i f i o n r i ' i | i n ' s i
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I h i s a r H c l e e x t e n d s ! u e k e r ' s i 1 9 9 1 ) g e n e r a l p u t - e a l l - f u t u r e s p a r i t v i)\ '
e o n s i t l e r i n g a e o n t i n u o u s d i v i d e n d y i e l d . In a d d l t i f ) n . a s m a l l s a m p l e
e m j i i r i c a i t e s t is p e r f o r m e d u s i n g S I ' S(){) i n t l e x f u t u r e s a n d i n d e x
< t p ( i o n s , li is s h o w n i h a t i h e d i s e o u n t i n d e x l u t m - e s pr ie< ' n u i s t h e ! ' ( jua l
t o t h a t o ! t h e e a l l / p u ! o p t i o n - r i s k l e s s u s s e t po r t fn i i i> , I h e e m p i r i c a l
r e s u l l s M i g g e s ! i h a i s i i e h a p r i e i n g r e l a t i o n s h i p h o l d s l a i r K w e l l a n d
ai"l) i t rasie looiss u n a f l r a e t i x e .
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