
Exercises STAT419 Kholoud Basalim

Chapter 6 :Minimax Test

Example 1 :
Let X be gamma random variable with distribution Gamma(5, θ). Let X1, X2, ..., X6 be 6 copies of X.
Test the hypothesis H0 : θ = 1 vs Ha : θ = 1

2 by γMM . Consider the following priori and the losses
functions :

g(θ0) = 0.6, g(θ1) = 0.4,A = L(d1, θ0) = 9,B = L(d0, θ1) = 2

Find γMM and verify that k = 43.631 .
Solution 1:
Probability distribution function of gamma :

f(x; θ) =
θ5

Γ(5)
x5−1e−θx

= e5 log(θ)−log(Γ(5))+4 log(x)−θx

Hence

a(θ) = 5 log(θ)

b(x) = 4 log(x)− log(Γ(5))

c(θ) = −θ
d(x) = x

f(x; θ) belongs to the class of exponential family .
Since c(θ) is an decreasing function , then γMM reject H0 if

∑
d(x) > k :

⇒ Reject H0 if
∑

x > k

where k is found by solving the equation:

αMMA = βMMB
9× P (

∑
x > k|θ = 1) = 2× P (

∑
x < k|θ = 0.5)

9× P (S > k|θ = 1) = 2× P (S < k|θ = 0.5)

9× P (U > 2k) = 2× P (U < k)

Thus k = 43.631 . Compute αMM and βMM :

αMM = P (Type I Error)

= P (RejectH0|H0true)

= P (
∑

x > 43.631|θ = 1)

= P (S > 43.631|θ = 1)

= P (U > 2× 43.631)

= P (U > 87.262)

=
0.025 + 0.01

2
= 0.0175.
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βMM = P (Type II Error)

= P (AcceptH0|H1true)

= P (
∑

x < 43.631|θ =
1

2
)

= P (S < 43.631|θ =
1

2
)

= P (U < 43.631)

= 1− P (U > 43.631)

= 1− 0.95 + 0.90

2
= 0.075.

Compare γMM and γMP :

R(γMM , θ0) = αMMA = 0.15

R(γMM , θ1) = βMMB = 0.15

max(R(γMM , θ0), R(γMM , θ1)) < max(R(γMP , θ0), R(γMP , θ1))

max(0.15, 0.15) < max(0.45, 0.06)

0.15 < 0.45

Example 2 : Homework
Let X be gamma random variable with distribution normal(θ, 1). Let X1, X2, ..., X16 be 16 copies of
X. Test the hypothesis H0 : θ = 0 vs Ha : θ = 1 by γMM . Consider the following priori and the losses
functions :

g(θ0) = 0.7, g(θ1) = 0.3,A = L(d1, θ0) = 8,B = L(d0, θ1) = 3

k = 0.5516
αMM = P (X > 0.5516|θ = 0)

βMM = P (X < 0.5516|θ = 1)
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