
QRHMATOOIKONOMIKA MAJHMATIKA I

E' EXAMHNO

ASKHSEIS

Did�skwn: Q. Kountz�khc

'Askhsh 1 Metoq  me shmerin  tim  S0 = 200, aÔrio endèqetai na èqei axÐa eÐte ST (u) = 220, eÐte axÐa
ST = 125. Ependut c sqhmatÐzei qartoful�kio pou apoteleÐtai apì th long jèsh sta ex c axiìgrafa: se èna
merÐdio thc metoq c, se èna call-option epÐ thc metoq c me tim  ex�skhshc aÔrio Ðsh me k = 170, kai èna forward
epÐ thc metoq c me tim  par�doshc aÔrio Ðsh me k1 = 200.

1. Na brejeÐ h axÐa tou qartofulakÐou sth l xh (aÔrio).

2. Qrhsimopoi¸ntac ènan trapezikì logariasmì epitokÐou r = 0.1 gia k�je qronik  perÐodo kai fti�qnontac
èna qartoful�kio apì metoq  kai daneismì, breÐte p¸c mporeÐ na antistajmisteÐ to qartoful�kio tou
ependut .

3. ProsdiorÐste th (monadik ) non-arbitrage tim  tou qartofulakÐou tou ependut .

4. Poio to apotelesmatikì mètro anìdou thc metoq c kai p¸c mporeÐ na upologisteÐ diaforetik� h tim  tou
C?

LÔsh:

1. H aurian  axÐa thc metoq c dÐnetai apì thn tuqaÐa metablht  ST pou mporeÐ na parastajeÐ me to di�nusma
(220, 125). H tuqaÐa metablht  apìdoshc tou call-option mporeÐ na parastajeÐ me to di�nusma (ST −
k1)+ = (50, 0). ParomoÐwc h tuqaÐa metablht  apìdoshc tou forward mporeÐ na parastajeÐ me to di�nusma
ST − k11 = (20,−75). 'Ara to di�nusma-tuqaÐa metablht  pou dÐnei thn apìdosh tou qartofulakÐou eÐnai
to C = (290, 50). To teleutaÐo di�nusma eÐnai par�deigma enìc sugkuriakoÔ sumbolaÐou.

2. 'Estw (a, b) to zhtoÔmeno qartoful�kio, ìpou a eÐnai ta merÐdia thc metoq c kai b to posì twn daneizìmenwn
qrhm�twn. Tìte isqÔei ìti

220a + 1.1b = 290, 125a + 1.1b = 50.

LÔnontac to sÔsthma autì èqoume ìti

a =
290 − 50
220 − 125

=
240
95

, b =
50 · 220 − 290 · 125

1.1 · 95
=

−50500
209

.

3. IsqurÐzomai ìti h monadik  tim  pou den parèqei eukairÐec arbitrage gia to C eÐnai h x = a ·200+ b = 2900
11 .

Ac doÔme p¸c mporeÐ na k�nei arbitrage o ependut c ìtan gia thn tim  p tou C eÐnai p > x. O ependut c
poul� s mera short to C sthn tim  p kai agor�zei to qartoful�kio pou antistajmÐzei to C sthn tim 
x. 'Etsi kèrdise p − x > 0. AÔrio apl¸c kleÐnei th short jèsh tou sto C me to qartoful�kio pou
antistajmÐzei to C. An t¸ra x > p, tìte o ependut c agor�zei to C sthn tim  p kai poul� short s mera
to qartoful�kio antist�jmishc tou C sthn tim  x. 'Ara kerdÐzei x − p > 0. AÔrio kleÐnei th short jèsh
tou sto qartoful�kio antist�jmishc tou C qrhsimopoi¸ntac to C. 'Ara h monadik  tim  pou den parèqei
eukairÐec arbitrage eÐnai h x.

4. EÐnai p = (1.1)·200−125
220−125 = 1, 1 − p = 220−1.1·200

220−125 = 0. x = a · S0 + b = 1
1.1C(u) = 290 · 10

11 = 2900
11 .

'Askhsh 2 Me ta dedomèna thc prohgoÔmenhc �skhshc sac dÐnoun èna call-option epÐ thc metoq c me tim 
ex�skhshc aÔrio Ðsh me k1 = 140 pou kostÐzei s mera p1 = 60 kai èna put-option epÐ thc metoq c pou kostÐzei
s mera p2 = 20 kai èqei tim  ex�skhshc aÔrio k2 = 195. Na fti�xete èna qartoful�kio pou na perilamb�nei ta
dÔo aut� par�gwga kai na k�nete arbitrage.
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LÔsh: Ta dianÔsmata-tuqaÐec metablhtèc apìdoshc twn antÐstoiqwn parag¸gwn eÐnai (ST −k11)+ = (80, 0)
kai (k21−ST )+ = (0, 70). Me ton trìpo pou upodeÐxame sthn prohgoÔmenh �skhsh, ta qartoful�kia antist�j-
mishc twn parag¸gwn aut¸n apoteloÔmena apì merÐdia metoq c kai daneismì eÐnai (a1, b1) = 16

19 ,−95.6938 gia
to dikaÐwma agor�c kai (a2, b2) = ( 14

19 ,−83.7321) gia to dikaÐwma p¸lhshc. 'Ara oi antÐstoiqec non-arbitrage
timèc eÐnai x1 = 72.7273 gia to dikaÐwma agor�c kai x2 = 63.6364 gia to dikaÐwma p¸lhshc. AfoÔ gia tic timèc
p1, p2 eÐnai x1 < p1, x2 < p2, tìte mporoÔme na k�noume arbitrage wc ex c: H tim  tou qartofulakÐou pou peri-
lamb�nei th long jèsh sto call kai th long sto put par�gwga eÐnai p1 +p2 = 80. To qartoful�kio èqei apìdosh
(80, 70) �ra to qartoful�kio apì metoq  kai daneismì pou to antistajmÐzei eÐnai (a3, b3) = ( 150

95 ,−243.062).
'Ara h non-arbitrage tim  tou qartofulakÐou parag¸gwn eÐnai x3 = 200a3 + b3 = 72.7275. 'Ara p3 > x3 sune-
p¸c s mera poul�me short to qartoful�kio parag¸gwn kai agor�zoume to qartoful�kio antist�jmishc autoÔ.
'Etsi kerdÐzoume to posì p3−x3 > 0. AÔrio kleÐnoume thn anoikt  mac jèsh sto qartoful�kio twn parag¸gwn
me to qartoful�kio antist�jmis c tou.
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