


Question 7.18. Consider now repeated rolls of a 3-sided die and for i ∈ {1, 2}, let Zi
n = ui(j) if the n-th die rolls j. Suppose

Si
n+1 = Si

nZi
n+1. Find conditions when this market is complete and arbitrage free.













8. Black-Scholes Formula
(1) Suppose now we can trade continuously in time.
(2) Consider a market with a bank and a stock, whose spot price at time t is denoted by St.
(3) The continuously compounded interest rate is r (i.e. money in the bank grows like ∂tC(t) = rC(t).
(4) Assume liquidity, neglect transaction costs (frictionless), and the borrowing/lending rates are the same.
(5) In the Black-Scholes setting, we model the stock prices by a Geometric Brownian motion with parameters α (the mean

return rate) and σ (the volatility).
(6) The price at time t of a European call with maturity T and strike K is given by

c(t, x) = xN(d+(T − t, x)) − Ke−r(T −t)N(d−(T − t, x)) ,

where d± = 1
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(7) We will derive this as the limit of the Binomial model as N → ∞.


