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Let 7 be as in Section C.3. Choose any ¢ € C and v € V. For all t € [T] define & := 7'(c, (v, 1), 0).
For all t € [T let H; := A and for all e € H, let:

= > lels) #els+1)]

se[t—1]

We take the inductive hypothesis over ¢ € [T'] that there exists a distribution ¢; € Ay, such that for

all s € [t] and a € A we have:
=Y [e(s) = alnle)

ecHy
and we have:
Z pi(e Z Z €s(a) — &s1(a)]
ecH, se t—1]acA

The inductive hypothesis clearly holds for t = 1 as then both sides of the above equation are equal to
zero. Now suppose it holds for ¢. Let S be the set of all a € A with &11(a) < &(a). Foralla € S
let r(a) := &1(a)/&(a). Foralla € A\ S let:

i1(a) — &i(a)
Za/eA\s(ftH(a/) — &(a'))

For all e € H; and a € A let v(e, a) be the function ¢/ € H;11 with ¢/(t + 1) = a and whose
restriction onto [t] is equal to e. Foralla € A\ § and e € H, with e(t) = a define:

q(a) :=

pr1(v(e, a)) := pi(e)
Foralla € S,ad’ € A\ S and e € H; with e(t) = a define:

ei+1(7(e,a)) = r(a)pi(e)
and define:
err1(v(e,a’)) = q(a’)(1 —r(a))pe(e)
For all other ¢/ € H;11 we define ¢;41(€’) := 0.
Note that for all s € [t] and a € A we have:
= Z [e(s) = aler(e) Z le(s) = d] Z prr1(v(e,a’)) = Z [€'(s) = a]pr+1(e’)
e€H; c€H; a’eA e’ €Hitr

and for all ¢ € S we have:

iv1(a) = r(a)éi(a) =r(a) Z [e(t) = a]ei(e) Z le(t) = a]erra(v(e, Z [e'(t+1) = alpria(e’)

eEHy ec€Hy e’€Hiia
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16 and forall a € A\ S we have:
§ev1(a) = &(a) + (§eg1(a) — &(a))
=&(a)+qla) Y (Gra(a) —&(d))

a’c A\S
= &i(a) +q(a) Y (&(d) = &pa(a))
a’'eS
= &(a) +q(a) Y (1—r(d))é(d)
a’'eS
=Y le(t) = algi(e) +qla) > (1 =r(d)) Y [e(t) = a'Tpi(e)
e€Hy a’eS ecHy
= > [e() = algle) + Y D [e(d) )(L—r(a’))ee(e)
e€H, a’'€S e€Hy
= Y [Ft+1) =ale(e)

e'€Hit
17 We have now shown that for all s € [t + 1] and a € A we have:
= Z [e(s) = alprti(e)
e€Hiy1

18 as required.
19 Foralla € A\ S and e € H; with e(t) = a we have:

D" i (yle.d))A( (e, a')) = a1 (v(e,a))A(y(e, a) = pr(e)Ale)

a’e A

20 andforalla € Sand e € H, with e(t) = a we have:

> ein(yle,d)A((e,d)) = piga(y(e, ) + Y pu(v(ea)Aly(e,d))
a’'€eA a’' € A\S
= orr1(v(e,a)Ale) + (A(e) +1) D> @r(a(
a’€ A\S

= r(a)pi(e)A(e) + (Ale) + 1)(1 —r(a))pi(e)
= ¢i(e)A(e) + (1 —r(a))pi(e)

21 Hence, we have:

S @A) = 3 eil@Ale) + S (1—r(@) Y [e(t) = alpile

e’ €Mt e€Hy a€S e€Hy
= > ele)Ale) + Y (1 —r(a)(a)
ecH+ acS
=Y wile)he) + Y (Eil(a) = &1a(a))
EGHf acS
2 Y Tl - @) + 5 3 [(0) ~ @)
ae[t 1] acA aeA
5 Z Z ‘5& §s+1 )|
se[t] acA

22  as required.

23 So the inductive hypothesis holds for all ¢ € [T']. In particular it holds for ¢ = T" which completes the
24 derivation.



