Optimal Intervention Policies for TJR Postoperative

Care Process: Online Supplement

Lemma 1. Given Assumption 4.5, for any f(s) that is nondecreasing in s, the following holds:
5o P(S'18) () € o Proa (/1) £(5).
Proof of Lemma 1. By the definition of probability function, the following holds true:
Zf/:opt(s/|3) = Ef/:opt+1(5/|5) =1
Let A=3"0_0pea(s']s) — zs,:o pi(s'|s) = 0. Then,
A:{Eizothrl(S/’s)_E = opt }f
<P (01) £(0) = pi(01) £(0) + { s peaa (5'l5) = 0y pa(s'[) } £ (1)
< Zi/:opt+1(5/|3)f(3/) — Y opi(s| )+ { oo pena(s']s) = S, pi(s'19) £ (2)
since f(s) is a nondecreasing function in s.
Continue in a similar fashion until we arrive at the following:
A< pia(8']8) F(8) = oo pu(s']5) F(5).
Since by definition A =0, we have
0< 320 Pea (8'15)F(5) = o0 pi('13) £ (5):
Hence, Zf/:o pe(s']s) f(s") < Zf/:opt+1(3/|3)f(3/)~



Proposition 2. Given Assumptions 4.1-4.5, v,(s;) is nondecreasing in ¢ for all s; € S.
Proof of Proposition 2. We use backward induction to prove the proposition.
Step 1: Show true for t =1T.
vr(s) =rr(s,a) >0>vr_1(s).
For t €{0,1,...,T — 1}, v(s) only consists of costs that are all negative values, hence v;(s) <0
always holds true.
Step 2: Suppose true for t =k + 1.
Upr1(8) = vi(s).
Step 3: Show true for t = k.
vels) = maw{ru(s,0) + Xyespi(s15) e (s) |
{m (5,0) + LoesPia(518)onn(s) ) (P21)
{

P15, ) + X e P (sl8)unls) } - (P2:2)
:Uk—1(3 )

| \/

> max

where (P2.1) holds due to Assumption 4.4, Proposition 1 and Lemma 1, while (P2.2) holds true

due to induction hypothesis that vy 1(s) > vi(s). Hence, v;41(s) > v,(s) holds true for all ¢.



