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10.3 The essential fact is that By is known at time s and that the increment
B; — By is distributed normally as of time s:

B; — Bs|Fs ~ N(0,t — s).

(a) not a martingale

Es [tBt] = E; [t<Bs + B; — Bs)] =E; t\B,Sz + Es [t(Bt - Bs)]

known at s.

— B, +(E, B, — B, —tB, #sB, |,
—— N——
zero conditional mean not a martingale

(b) martingale
Es [7Bt] = —Es [Bt} = —B;,

(c) martingale
E,[Bf —t] = E,[Bf]—t
= (By[Bi)® + Vary(By) —t

see definition of cond. variance

B tt—s—t=DB>—s

(d) not a martingale

E, [B}] = E,[(Bs+ B:— B,)’]
= B}+3BJE, B, — B,]+3B,E, [(B, — B,)*| +E, [(B: — B:)?]
0 t—s 0

= B3 +3B(t—s)
E, [B} —tB)] = B2+3B,(t—s)—tB,=B2+2tB, — 3sB,



