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E(X̄N − µ)2 = E
[ 1

N

N∑
k=1

(Xk − µ)
]2

=
1

N2
E[

N∑
j=1

N∑
k=1

(Xk − µ)(Xj − µ)] =
1

N2

N∑
j=1

N∑
k=1

γk−j

=
1

N2

N∑
j=1

N−j∑
m=1−j

γm (-m = k − j)

=
1

N2

N−1∑
m=−N+1

min(N−m,N)∑
j=max(1−m,1)

γm =
1

N2

N−1∑
m=−N+1

(N − |m|)γm

≤ 1

N

N∑
m=−N

|γm| → 0, �N →∞. (1.2)

=X̄N þ�Âñ�µ.
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Pr(|X̄N − µ| ≥ δ) ≤ E(X̄N − µ)2

δ2
→ 0, (δ > 0)

��X̄N �VÇÂñ�µ. u´X̄N´µ��Ü�O.
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e¡�éd(2.2)½Â���g���¼êy²½n2.1, é
d(2.4)½Â�γ̂k�y²´���.
�µ = EX1, K{Yt} = {Xt − µ} ´"þ��²S�. |^

ȲN =
1

N

N∑
j=1

Yj = X̄N − µ

��

γ̂k =
1

N

N−k∑
j=1

(Yj − ȲN)(Yj+k − ȲN)

=
1

N

N−k∑
j=1

[YjYj+k − ȲN(Yj+k + Yj) + Ȳ 2
N ]. (2.7)
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=
1

N

N−k∑
j=1

[YjYj+k − ȲN(Yj+k + Yj) + Ȳ 2
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|^(1.2)��EȲ 2
N = E (X̄N − µ)2 → 0. |^SchwarzØ�

ª��

E|ȲN(Yj+k + Yj)| ≤ [EȲ 2
NE(Yj+k + Yj)

2]1/2 ≤ [4EȲ 2
Nγ0]1/2 → 0.

¤±�N →∞,

E γ̂k =
1

N

N−k∑
j=1

E (YjYj+k) + o(1) =
N − k

N
γk + o(1)→ γk .
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(Yj+k + Yj) =
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N

 N∑
j=1

Yj −
k∑

j=1

Yj +
N−k∑
j=1

Yj


=ȲN −

1

N

k∑
j=1

Yj +
N − k

N
ȲN−k → 0, a.s.,

u´, l(2.7)ª

γ̂k =
1

N

N−k∑
j=1

[YjYj+k − ȲN(Yj+k + Yj) + Ȳ 2
N ]. (2.7)

��

γ̂k =
1

N

N−k∑
j=1

YjYj+k + o(1)→ E (Y1Y1+k) = γk , a.s.
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ψjεt−j , t ∈ Z, (2.8)
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γk = σ2
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ψjψj+k (2.9)

I {Xt}kÌ�Ý

f (λ) =
σ2

2π

∣∣∣∣∣∣
∞∑

j=−∞
ψje

ijλ

∣∣∣∣∣∣
2

. (2.10)
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