
SUPPLEMENT

In Supplement, we show the complete derivation of assurance probability for criteria

(i)and (ii).

AP(i) = PHa
(Ds ≥ ρD | Z > z1 − ǫ) = PHa

(

Ds ≥ ρ
(

psDs + (1 − ps)Dsc

)

| Z > z1 − ǫ

)

= PHa

(

Ds ≥
(

ρ(1 − ps)

1 − ρps

)

Dsc | Z > z1 − ǫ

)

= PHa

(

Ds

(
∫ π0(t)π1(t)

A0π0(t) + A1π1(t)
dΛ(t))1/2

≥
(

ρ(1 − ps)

1 − ρps

)

Dsc

(
∫ π0(t)π1(t)

A0π0(t) + A1π1(t)
dΛ(t))1/2
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= PHa
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∫ π0(t)π1(t)

A0π0(t) + A1π1(t)
V (t, β, α)dΛ(t)

(
∫ π0(t)π1(t)

A0π0(t) + A1π1(t)
dΛ(t))1/2

| Z > z1 − ǫ

)

= PH0

(
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[
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]1/2
∫ π0(t)π1(t)
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(
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A0π0(t) + A1π1(t)
dΛ(t))1/2
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(
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A0π0(t) + A1π1(t)
dΛ(t))1/2

| Z > −z1 − ι
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[

4
n

]1/2
∫ π0(t)π1(t)

A0π0(t) + A1π1(t)
V (t, β, α)dΛ(t)

(
∫ π0(t)π1(t)

A0π0(t) + A1π1(t)
dΛ(t))1/2

| Z > −z1 − ι

)

= PH0

(

Zs ≥
(

ρ(1 − ps)

1 − ρps

)

Zsc +
(

1√
ps

(

ρ(1 − ps)

1 − ρps

)

− 1√
1 − ps

)

(z1 − ǫ+z1 − ι) | Z > −z1 − ι

)

= PH0

(

Zs ≥
(

ρ(1 − ps)

1 − ρps

)

Zsc +
(

1√
ps

(

ρ(1 − ps)

1 − ρps

)

− 1√
1 − ps

)

(z1 − ǫ + z1 − ι),

√
psZs +

√

1 − psZsc > −z1 − ι

)

× 1

1 − ι

=

[

∫∞
a

(

Φ
(

u − c2
c1

)

− Φ
(

c5 − c3u
c4

)

)

φ(u)du

]

1 − ι

where (a, b) is the solution of u = c1v + c2 and c3u + c4v = c5. c1 = ρ(1 − ps)
1 − ρps

,

c2 =
(

1√
ps

(

ρ(1 − ps)
1 − ρps

)

− 1√
1 − ps

)

(z1 − ǫ+z1 − ι), c3 =
√

ps, c4 =
√

1 − ps, c5 = −z1 − ι.

Thus, AP(i) = PHa
(Ds ≥ ρD | Z > z1 − ǫ) = PHa

(Ds ≥ ρD, Z > z1 − ǫ)

1 − ι
can be obtained.

AP(ii) = PHa
(Ds ≥ ρDsc | Z > z1 − ǫ) = PHa

(

Zs ≥ ρZsc | Z > z1 − ǫ

)

= PH0

(

Zs ≥ ρZsc +
(

ρ√
ps

− 1√
1 − ps

)

(z1 − ǫ + z1 − ι) | Z > −z1 − ι

)

= PH0

(

Zs ≥ ρZsc +
(

ρ√
ps

− 1√
1 − ps

)

(z1 − ǫ + z1 − ι),

√
psZs +

√

1 − psZsc > −z1 − ι

)

× 1

1 − ι
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=

[

∫∞
a

(

Φ
(

u − c2
c1

)

− Φ
(

c5 − c3u
c4

)

)

φ(u)du

]

1 − ι

where (a, b) is the solution of u = c1v + c2 and c3u + c4v = c5. c1 = ρ,

c2 = ρ√
ps

− 1√
1 − ps

(z1 − ǫ + z1 − ι), c3 =
√

ps, c4 =
√

1 − ps, c5 = −z1 − ι.

Thus, AP(ii) = PHa
(Ds ≥ ρDsc | Z > z1 − ǫ) = PHa

(Ds ≥ ρDsc, Z > z1 − ǫ)

1 − ι
can be

obtained.
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