M3/4/5A22 ASSESSED COURSEWORK SOLUTIONS,
7.12.2015

Quadratic Options: Call. As in L18 (pl, 2nd display — and 128 p4 below),
the call price at time ¢t = 0 is

C = eTT/_ [Soexp{(r—%a2)T+a\/_a:} K] \/_x
= e’"T/ [So exp{(r — %a%T—i—a\/_x} K]? mdx, 3]

where ¢ := [log(K/Sy) — (r — 502)T]/0\/T. Squaring,
C = e_rT[Cl + Cy + 03], [2]
where (recalling dy from L17, 18, and d; — d_ = o/T)

_ 1.2

Oy = S2 / " expl{(2r — 0A)T + 20VTa} S \/% dr = S2e¥TI,  say, [1]
Cy = —25K /Coo exp{(r — %UQ)T +oVTz — %ﬁ}daz/\/ﬁ,
= —25,Ke™ /00 exp{—%(a: — oVT)?*}dz/V2r
= —QSOKeTchEdg (as in L18), 3]
Cy = K* /OO d(z)dr = K*®(d_) = K*®(d, — oV/T), 3]

as [ ¢(x)dr =1 — P(c) = ®(—c) = ®(d_), in the notation of L18. Now
o 1
I = / exp{—0?T + 20VTz — —xQ}dx/\/ 27

[

= e"QT/C exp{——(x—ZU\/_) Yz /2m = e° 2T/C o(u)du

20VT

20V/T—c
= eng/ ¢ = e"QT@(QU\/T —c) = GUQT(I)(dJr +oVT), [6]

[e.9]

as —c + 20V/T = d_ 4+ 20T = d, + 0/T. Combining,
C = 52 TD(dy + oVT) — 259 KD(dy ) + K2e T ®(dy — oVT).  [2]
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