2.4(a)
(i) Follows from (ii). |
(i) Follows from 2.4, 2(a).

- (iii) First, El(g/p)| = (Ga/p)p + (p/Q)Q)” = 1 < oco. Likewise
E((q/p)s"“lSo, 2 Sn) = (g/p)*r. ' :

, (iv) It is easy to check that

. EIS,‘:‘ - 2#”Sn + (ip)* — no?| < n? + 2un?® + n?u? 4 no? < 0.

Now -

- E(SE, - 2,u,(n + DSpp1 = (4 Dot + + D?u? | So,.. .8,
=S+ 2uS + 1= 2un + 1)(5,,+M) ~no? - g2
: +n2,u +2n/,o +,u
= Sn —2unS, + (}*zu,)2 - no?.

 asrequired.

'2.4(Vb)’kBy 2.1(a), ET < oo and VarT Zivo, Assume )4 ;é q (yc‘)ukcén do-
~ the case p = q). ' ‘

i) (g/ p)S""\T is uniformly bounded, so by optional stopping, -

) Sr : a ) b
1=E (—q—) = P(4) (1) +(1 - p(A));-(£1.) :
»; p P _ b/

which gives P(A) and P(B).

- (ii) Since ET < oo, we can use dominated convergence for the
martmgale Sp —nlp = q), which gives

0= ESy — (p— )T = aP(A) + b(1 — P(A)) — (p — g)ET.

: Solve this to obtain ET".
(111) Likewise, using the ﬁnal marnngale in Exercise (a)

ZP(A) +b%(1 - P(A)) — 2uE(TS7) + (r - q)zETz Z}ET =0.
Asa — oo, aZP(A) — 0; P(B) — 1; ET — ’—b/(q -p

E(TST) = mbz/(q - p) After some work, varT = ~f4pj
(q p)“ : =




