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Abstract

In recent years the bootstrap unit root tests have become increasingly popular

and they have been applied to a wide range of topics, including nonstationary

time series. In this paper we review the basic knowledge of the unit root tests and

the bootstrap. We mainly discuss general methods and theories of the bootstrap

DF tests and the bootstrap ADF tests. We summarize the latest achievements

of the bootstrap unit root tests, including detrending bootstrap unit root tests.

On the basis of theory, we use the method of Monte-Carlo Simulation to do lots

of empirical analysis. We compare the differences between the DF tests and the

bootstrap DF tests and differences between the ADF tests and the bootstrap

ADF tests on the rejection probabilities and the power of test. We use the unit

root tests and the bootstrap unit root tests to analyze the national debt rates

and the Chinese GDP dates during the period from 1978 to 2009. We prove the

superiority of the bootstrap from the angle of probability.

Key words:Bootstrap Unit Root Tests; Bootstrap DF Test; Bootstrap ADF

Test.
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e¡0��«¦��ëêθ�bootstrap�&«m��{.

�X = (X1, X2, · · ·, Xn)´5goNFNþ�n���, x = (x1, x2, · · ·, xn)´

��®�����, F¥¹k��ëêθ, θ̂ = θ̂(X1, X2, · · ·, Xn)´θ��Oþ, y

35¦θ��&Y²�1 − α��&«m.

�U/!Õá/l��x = (x1, x2, · · ·, xn)¥Ä�B�Nþ�n�bootstrap�

�, éuz�bootstrap��¦Ñθ�bootstrap�O: θ̂∗1, θ̂∗2, · · ·, θ̂∗B. ò§�g��

�üS, �

θ̂∗(1)≤θ̂∗(2)≤· · ·≤θ̂∗(B).
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�R(X) = θ̂, ^ é A �R(X∗) = θ̂∗� © Ù ��R(X)� © Ù � C q, ¦

ÑR(X∗)�©Ù�Cq© êθ̂∗α
2
Úθ̂∗1−α

2
, ¦

P (θ̂∗α
2
<θ̂∗<θ̂∗1−α

2
) = 1 − α. (2 − 3)

Pk1 = [B ∗ α
2
], k2 = [B ∗ (1 − α

2
)], 3(2)3)ª¥±θ̂∗k1

Úθ̂∗k2
©O��© 

êθ̂∗α
2
Úθ̂∗1−α

2
��O, ��Cq�ª

P (θ̂∗k1
<θ̂∗<θ̂∗k2

) = 1 − α,

u´dþªÒ��θ��&Y²�1 − α�Cq�&«m(θ̂∗k1
, θ̂∗k2

), ù�«m¡

�θ��&Y²1 − α�bootstrap�&«m. ù«¦�&«m��{¡�© ê

{.

(ooo) ^̂̂bootstrap-t{{{¦¦¦þþþ���µ���bootstrap������&&&«««mmm

�X = (X1, X2, · · ·, Xn)´5goNFNþ�n���, x = (x1, x2, · · ·, xn)´

��®�����, þ�µÚ��σ2þ���ëê, ·��|^���x5�Oµ.

�Ä¼ê

t =
x − µ

S/
√

n
, (2 − 4)

b�oNFäk��©Ù, d�t�©Ù�ëêµÃ', §´��Í¶þ, �

kt∼t(n − 1), |^Í¶þt, ÒU¦�µ��&«m. y3, oNFØäk��

©Ù, ��ytE´��Í¶þ, ,t�©ÙÒØ´t(n − 1)©Ù, e¡·�

^bootstrap�{5¦µ�Cq�&«m.

±�©��x = (x1, x2, · · ·, xn)���þ�x= 1
n

∑n
i=1xi��µ��O, �Ä

�t�A�Í¶þ

W ∗ =
X

∗ − x

S∗/
√

n
, (2 − 5)

厦
门
大
学
博
硕
士
论
文
摘
要
库



gÏü �u� 8

d?X
∗
, S∗©O�X, S�A�bootstrap��þ����IO�. ^W ∗�©ÙC

qt�©Ù, ¦ÑW ∗ �Cq© êw∗
α
2
, w∗

1−α
2
, ¦

P{w∗
α
2
<

X
∗ − x

S∗/
√

n
<w∗

1−α
2
} = 1 − α, (2 − 6)

u´Cqk

P{w∗
α
2
<

X
∗ − x

S∗/
√

n
<w∗

1−α
2
} = 1 − α,

½=

P{X − w∗
1−α

2

S√
n

<µ<X − w∗
α
2
} = 1 − α. (2 − 7)

òW ∗�B�bootstrap�g���üS

w∗
(1)≤w∗

(2)≤· · ·≤w∗
(B).

Pk1 = [B ∗ α
2
],k2 = [B ∗ (1 − α

2
)], 3(2)7)ª¥±w∗

(k1)Úw∗
(k2)©O��© 

êw∗
α
2
, w∗

1−α
2
��O, d(2)7)ª��Cq�ª

P{X − w∗
(k2)

S√
n

<µ<X − w∗
(k1)

S√
n
}, (2 − 8)

d(2)8)ª��µ��&Y²�1 − α�bootstrap�&«m

(X − w∗
(k2)

S√
n

, X − w∗
(k1)

S√
n

).

ù��{¡�bootstrap-t{.

^ � ëêbootstrap� {, v k b�¤ ï Ä � o N � © Ù ¼êF� /ª,

bootstrap��´5g®��êâ(�©��), ¤±¡��ëêbootstrap�{.厦
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2.1.1.2 ëëëêêêbootstrap���{{{

b�¤ïÄ�oN©Ù�©Ù¼êF (x; β)�/ª®�, �Ù¥�¹��ë

êβ(β�±´�þ). y3®�k��5gF (x; β)���

X1, X2, · · ·, Xn.

|^ù���¦Ñβ���q,�Oβ̂. 3F (x; β)¥±β̂�Oβ��F (x; β̂),

�X3F (x; β̂)¥�)Nþ�n���

X
∗

1 , X∗
2 , · · ·, X∗

n∼F (x; β̂).

ù«���±�)éõ�. ~X�)B�(B≥1000). Ò�±|^ù
��

éoN?1ÚOíä, Ù�{��ëêbootstrap�{��, ù«�{¡�ë

êbootstrap{.

2.1.2 üüü   ���uuu���

ü �L§=I(1)L§, I(1)L§����©�²L§, «OI(0)ÚI(1)L

§����u�Ñ±I(1)��b�, duvkïÄ<
ÊH�É�äk�Ð�k

���5��±I(0)��b��u�, ùpÌ�?Ø�b��I(1)�u�. ~^

�u�kDFu�, ADFu�, Phillipsu�, Mu���.

2.1.2.1 DF uuu���[12]

(���) vvvkkk���åååÚÚÚ���mmmªªª³³³������///

êâ)¤L§(DGP):

yt = yt−1 + ut, (2 − 9)

Ù¥ut´i.i.d.þ��0, ���σ2.
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