Math 4210 Assignment 3

CO/U Due time: April 17th, 2024, 23:59
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- We observe the prices (at time ¢ = 0) of the following European call/put 091 Ve .
Pwu‘*ﬂ R options on the market. Suppose that the interest rate » = 0, and the initial price
of the underlying stock is Sy = 100., Please construct a portfolio, using these

@ G z options together with the cash (bank account), to find an arbitrage opportunity.
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67 / Mf Lily has a 15 years home mortgage. She needs to pay $12000 at the end of

each quarter (i.e. every 3 months) foi Ile next 15 years. The interest on the ?.pa Al ’ MDL P[ ﬂn)
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loan is compounded quarterly with pominal rate 2%.

@ 11" r- 0 '(M She would like to refinance the loamrto a 30 year loan which is paid monthly, \P U ')[@n |
? ¢ T ? (‘ ‘.. ith annual nominal rate 3% compounded monthly. What is her new monthly
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Notice: For both loans, the payments are made at the end of each period, i.e.
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1. Apply It6 formula on f(¢, 33) = tx to prove
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Question 4 D . .
We consider a continuous time market, where thefinterest rate » > 0 and é'e/qf "v{gfm/zaof
é. rJ oAyo (‘b{,{j«? the risky asset S = (S¢)o<i<r follows the Black-ScholeSTmodel with initial value ,
mSj)l,dmft p and volatility o > 0 (without any dividend), so that W”Z/O <
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Sy =Soexp ((n—0°/2)t + 0 By). @ Eﬂ % /Z (
‘LP 'S e VM {‘0 g A self-financing portfolio is given by (z, ¢), where x represents the initial )
rM wealth of the portfolio, and ¢t represents the number of risky asset in th@ P Z é §c W

portfolio at time ¢. Let (Hf )telo,7) be the wealth process of the portfoli

UM(!/I ®" Célg (OMM/M write down the dynamic of II**¢ in form of ? @ )
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a/UZ W’ n{s“‘” There exists a unique risky-neutral probability Q, together with a Brow—
nian motion B? under the probability measure Q. O ;D DE
Please give the expression of the process S; as a function of (¢, B;@)

S¢ is B martingt

c¢) We first consider an option with payoff g(Sr) = S% at maturity 7.
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3 and then check that v satisfies the equation
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M — Let Sy := ¢S, and §(S;) := e ""g(S;) for all £ > 0. Notice that
{M ae M.(_ .Km ) both S; and S; are functions of (¢, B;), apply the Ité6 formula on

e "wu(t, Sy) to deduce that
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— Let Sy := e " Sy and §(S;) := e "g(S;) for all t > 0. Notice that
both S; and S; are functions of (t, B;), apply the It6 formula on
"tu(t, S¢) to deduce that
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