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Exercise 3.8

(a).

H0 : f(yk|H0) =
1√

2πσ2
exp

(
− 1

2σ2
(yk −m0)

2

)
H1 : f(yk|H1) =

1√
2πσ2

exp

(
− 1

2σ2
(yk −m1)

2

)
Zk = lnL(Yk) =

m1 −m0

σ2
Yk +

m2
0 −m2

1

2σ2

Λn =
n∑
k

Zk =
m1 −m0

σ2

n∑
k

Yk +
n(m2

0 −m2
1)

2σ2

Let c = aσ2

m1−m0
, η = m0+m1

2
, d = bσ2

m1−m0
, we can obtain

c+ ηn <
n∑
k

Yk < d+ ηn

(b).

PF = PM = 10−4,m1 = 2,m0 = 1, σ2 = 1, a = lnA = ln PM
1−PF

= ln 10−4

1−10−4 , b = lnB =

ln(104 − 1). Then we have

c =
aσ2

m1 −m0

= ln
10−4

1− 10−4
, η =

m0 +m1

2
=

3

2
, d =

bσ2

m1 −m0

= ln(104 − 1).

(c).

E[N |H0] = (bPF + a(1− PF ))/m0

E[N |H1] = (aPM + b(1− PM))/m1

(d).

N = − ln(PE)

C(f1, f0)

where C(f1, f0) = d2

8
, then we can obtain the results compared with the values in part

(c).

Exercise 3.9
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(a).

H0 : f(yk|H0) =
1√

2πσ2
exp

(
− 1

2σ2
y2k

)
H1 : f(yk|H1) =

1√
2πσ2

exp

(
− 1

2σ2
yk−2

)
Zk = lnL(Yk) = (

1

2σ2
0

− 1

2σ2
1

)Y 2
k + ln

σ0
σ1

Λn =
n∑
k

Zk = (
1

2σ2
0

− 1

2σ2
1

)
n∑
k

Y 2
k + n ln

σ0
σ1

Let c = 2a
1

σ20
− 1

σ21

, η = 2(lnσ1−lnσ0)
1

σ20
− 1

σ21

, d = 2b
1

σ20
− 1

σ21

, we can obtain

c+ ηn <
n∑
k

Y 2
k < d+ ηn

(b).

A = 1
104−1

, B = 104 − 1.

Hence we have

c = −4 ln(104 − 1), η = 2 ln 2, d = 4 ln(104 − 1).

(c).

E[N |H0] ≈ −
ln(PM)

D(f0|f1)

E[N |H1] ≈ −
ln(PM)

D(f1|f0)

(d).

N = − ln(PE)

C(f1, f0)

Then we can obtain the results compared with the values in part (c).

Exercise 3.10

(a).

L(Yk) =


0 Yk < L− 1/2

1 L− 1/2 ≤ Yk < 1/2

∞ 1/2 ≤ Yk < L+ 1/2

We select H0 whenever
n∏
k=1

L(Yk) ≤ A,

2



H1 whenever
n∏
k=1

L(Yk) ≥ B,

and we take another sample if

A <

n∏
k=1

L(Yk) < B.

(b).

No, we can not sure when stopping condition is achieved.

(c).

E[N |H0] = (PF ln

(
1− PM
PF

)
+ (1− PF ) ln

(
PM

1− PF

)
)/m0

E[N |H1] = (PM ln

(
PM

1− PF

)
) + (1− PM) ln

(
1− PM
PF

)
)/m1

Exercise 3.11

(a).

π0(y1) = P [H0|Y1 = y1] =
π0f0(y1)

π0f0(y1) + (1− π0)f1(y1)

=


1 Y1 < 0

π0 0 ≤ Y1 < 1/2

0 Y1 > 1/2

T (π0) = min{CFπ0, CM(1− π0)}

=

{
π0 π0 < 2/3

2(1− π0) Y1 > 2/3

V (π0) = min{T (π0), D + EY1 [V (π0(Y1))]}
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