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4. Appendix.

Proof of Lemma 3.1 . From the definitions, we have

G(t) _ pGi(t)+ (1 —p)Go(t)
R(t)  pRi(t) + (1 —p)Ro(t)’

where R; =1 — F; and G; = m;R;, i = 0,1, and by differentiating, we obtain

m(t) =

0 b= Ri(t)Ro(t)

(3'_pm( ) - Ro(t) (ml(t) - m()(t)),

and hence the stated result. The proofs for the hr and st orderings are similar.

Proof of Lemma 3.2 . Let € > 0 be such that liminf; o, mq(t)/m;(t) > 1+ ¢ for
1 =2,3,...,n. Then there exists ¢; such that

my(t)/mi(t) >14+e>1
for all t > t; and for i = 2,3, ..., n. So, we have
oy~ m!~ (aie~mm) *)
()“p{‘A <mi> mi))dékxp{ /Lml }

fort > t;, R, =1— F; and i = 2,3, ...,n, where the first equality is obtained from the

IN

inversion formula for the MRL function. Letting ¢ — oo, we obtain

lim Mat)wlt) (8) B ?)

I ORi (1)

fort=2,3,....,n
By assumption (3.7), m1(¢)/m;(t) is bounded and hence

lim Ri(t) = lim
t—oo Ry(t) o0 ma(t)Ra(t)

m; (1) Ri(t) ma(t)
m;(t)
fori=2,3,...,n
Then, note that

m(t)R(t) — mi(t)Ri(t)
mmmw‘@+§“mmw)
Therefore,

lim m(t)R(t)
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Moreover, note that

m(t) _ mq(t)R
m(t)R

(& R
(1) <wm<@+;“mm) (#2)

Therefore, we have that lim;_, o, m(t)/mq(t) = 1.

Proof of Lemma 3.3 . From the definitions, we have

ml(t) = alt) mll R (t))mzl(t)
Therefore,
where

() = ~al01 = o) (575 ~ )

ma(t)  ma(t)
The proof is completed by replacing the preceding expression in (4.3).

Proof of Lemma 3.4 . The function g can be written as

g(m)zcaz%,
where
- (n—k)(k+1)
(n—k—1)(k+2)
b (n—k+1)k
(n—k)(k+1)
and

 (n—k—-1)(k+2)
c= =Rk + 1) > 0.

Lengthy straightforward computation gives

n? — 2nk + 2k2 + 2k
a—b= > 0.
m—k—-1)((k+2)(n—k)(k+1)

Therefore, a > b and hence (x — a)/(x — b) is an increasing function and so is g for

x> 0.



