X X ∼ Ex(θ), f(x) = θ exp(−θx), x > 0, θ > 0 (x_1, . . . , x_n) x = 14, s = 12

l(θ) = n∏ i=1 f(x_i; θ) = n∏ i=1 θ exp(−θx_i) = θ^n exp ( −θ n∑ i=1 x_i ) . log l(θ) = n log θ − θ (

∑_n i=1 x_i)

d log l(θ)

dθ =^n_θ −

∑_n i=1 x_i θ̂ =^{n∑}n_{i=1 xi} =^1_x log l(θ) l(θ)^{d2 log l(θ)}_{dθ2} = −^n_{θ2} < 0, ∀θ > 0 X μ =^1_θ x = 14

E ( X ) = E ( ∑_{ni=1 Xi} n ) =^1_n

∑_n

i=1 E(X_i) =^1_n

∑_n i=1 μ =^{nμ}_n = μ, ∀μ ∈ R

V ar ( X ) = 1 I(μ) , ∀μ > 0 I(μ) = E

[(_{d log f(X}

1,...,X_n;μ) dμ )_2]

= −E

[_{d2 log f(X1,...,Xn;μ)}

dμ^2 ]

V ar ( X ) = V ar

( ∑_{ni=1 Xi} n ) = 1 n^2

∑_n

i=1 V ar(X_i) =^1_{n2}

∑_n i=1 1 θ^2 = n n^2θ^2 = 1 nθ^2 = μ^2 n f(X_1, . . . , X_n; μ) = μ^{−n} exp (−μ^{−1}

∑_n i=1 X_i) log f(X_1, . . . , X_n; μ) = −n log μ −^1_μ

∑_n i=1 X_i

d log f(X_1,...,X_n;μ)

dμ = −^n_μ +

∑_n

i=1 X_i μ^2 = n μ^2 ( X − μ ) I(μ) = E

[(_{d log f(X}

1,...,X_n;θ) dθ )_2]

=^{n2}_{μ4} E [ (X − μ)^2 ] =^{n2}_{μ4} V ar(X) =^{n2}_{μ4}^{μ2}_n =^n_{μ2} X X Y X ∼ N(μ_x, 0.66), (x_1, . . . , x_{15}) x = 13.24 (y_1, . . . , y_{85}) y = 13.12, s^2_y = 0.65 X Y n_y = 85

X−Y −(μ_x−μ_y ) √ σ2x nx +^{s2y}_{ny}

˙∼ N(0, 1) 1 − α μ_x − μ_y [ x − y − z^α_2

√_{σ2x}

n_x + s^2_y n_y , x − y + z^α2

√_{σ2x}

n_x + s^2_y n_y ] z^α_2

N(0, 1)^α_2 [ 13.24 − 13.12 − 1.96

√_{0.66} 15 +^{0.65}_{85} , 13.24 − 13.12 + 1.96

√_{0.66} 15 +^{0.65}_{85} ] = [−0.3254, 0.5654] 0.95 μ_x − μ_y z_{0.025} = 1.96 X (x_1, . . . , x_{200}) x = 110, s = 40 μ H_0 : μ ≤ μ_0 = (0.85)(125) = 106.25 H_1 : μ > μ_0 = 106.25.

n = 200 (x_1, . . . , x_{200}) √ n^{X−μ}_S ˙∼ N(0, 1) α

H_0 ⇔ x ≥ μ_0 + z_α s √ n .

α 110 = 106.25 + z_α^{40√}_{200} ⇔ z_α = 1.3258 ⇔ α_0 = 0.0925

X_1 F_1 X_2 F_2

H_0 : X_1 X_2 H_1 : H_0

Q = r∑ i=1 s∑ j=1 ( n_{ij} − n_i^{n·j}_n

)_2

n_i^{n·j}_n

˙∼ χ^2_{(r−1)(s−1)}.

H_0 ⇔ q ≥ χ^2_{(r−1)(s−1),α} χ^2_{(r−1)(s−1),α} χ^2_{(r−1)(s−1)} α q = ( 20 − 50^{55}_{110}

)_2

50^{55}_{110} + ( 20 − 50^{35}_{110}

)_2

50^{35}_{110} + ( 10 − 50^{20}_{110}

)_2

50^{20}_{110} + + ( 35 − 60^{55}_{110}

)_2

60^{55}_{110} + ( 15 − 60^{35}_{110}

)_2

60^{35}_{110} + ( 10 − 60^{20}_{110}

)_2

60^{20}_{110}

= 3.9336, χ^2_{(2−1)(3−1),0.01} = χ^2_{,0.01} = 9.21 H_0 α = 0.01

H_0 : π_{21} = π^∗_{21} = 2θ, π_{22} = π^∗_{22} = θ, π_{23} = π^∗_{23} = 0.16 H_1 : H_0

2θ + θ + 0.16 = 1 θ = 0.28

χ^2 Q = s∑ j=1 ( n_{2j} − n π^∗_{2j}

)_2

n π^∗_{2j}

˙∼ χ^2_{s−1}

H_0 ⇔ q ≥ χ^2_{s−1, α} χ^2_{s−1, α} χ^2_{s−1} α q = (35 − 60 × 0.56)^2 60 × 0.56 + (15 − 60 × 0.28)^2

60 × 0.28 + (10 − 60 × 0.16)^2 60 × 0.16

= 0.2679,

χ^2_{,0.8757} ≃ 0.2679 H_0 α ≤ 0.8757 F_2