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CORRECTION TO “STOCHASTIC
COMPARISONS OF PARALLEL

SYSTEMS WHEN COMPONENTS HAVE
PROPORTIONAL HAZARD RATES”

SUBHASH KOCHAR AND MAOCHAO XU

Department of Mathematics and Statistics
Portland State University,

Portland, OR 97201
E-mail: kochar@pdx.edu

In our article [3] we have found a gap in the middle of the proof of Theorem 3.2.
Therefore, we do not know whether Theorem 3.2 is true for the reverse hazard rate
order. However, we could prove the following weaker result for the stochastic order.

THEOREM: Let X1, . . . , Xn be independent random variables with Xi having survival
function F̄λi , i = 1, . . . , n. Let Y1, . . . , Yn be a random sample with common population
survival distribution F̄ λ̄, where λ̄ = ∑n

i=1 λi/n, then

Yn:n − Y1:n ≤st Xn:n − X1:n.

PROOF: From David and Nagaraja [1, p. 26], the distribution function of RX = Xn:n −
X1:n is, for x ≥ 0,

FRX (x) =
n∑

i=1

∫ ∞

0
λiF̄

λi−1(u)f (u)

n∏
j=1, j �=i

[F̄λj (u) − F̄λj (u + x)]du.

Similarly, the distribution function of RY = Yn:n − Y1:n is, for x ≥ 0,

FRY (x) = n
∫ ∞

0
λ̄F̄ λ̄−1(u)f (u)[F̄ λ̄(u) − F̄ λ̄(u + x)]n−1du.
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Hence, it is enough to prove, for u ≥ 0, x ≥ 0,

n∑
i=1

λiF̄
λi−1(u)f (u)

n∏
j=1, j �=i

[F̄λj (u) − F̄λj (u + x)]

≤ nλ̄F̄ λ̄−1(u)f (u)[F̄ λ̄(u) − F̄ λ̄(u + x)]n−1;

that is,
n∑

i=1

λi

1 − F̄λi
u (x)

n∏
j=1

[1 − F̄
λj
u (x)] ≤ nλ̄[1 − F̄ λ̄

u (x)]n−1, (0.1)

where

F̄u(x) = F̄(u + x)

F̄(u)
,

which is the survival function of Xu = X − u|X > u, the residual life of X at time
u ≥ 0. Now, using the transform

H(x) = − log F̄u(x), u ≥ 0,

it follows that that inequality (0.1) becomes

n∑
i=1

λi

1 − e−λiH(x)

n∏
j=1

[1 − e−λjH(x)] ≤ nλ̄[1 − e−λ̄H(x)]n−1.

Theorem 3.1 in Kochar and Rojo [2] proves the following inequality:

n∑
i=1

λi

1 − e−λix

n∏
j=1

[1 − e−λjx] ≤ nλ̄[1 − e−λ̄x]n−1.

Replacing x with H(x), the required result follows immediately. �
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