










beyond the mean and variance. Speci…cally, Hansen (1994) assumes

f (yjI t � 1; � ) = f 0 [yj� (I t � 1; � )] ;

where f 0(yj�) is a generalized skewedt-distribution and � (I t � 1; � ) is a low-dimensional vector that



P(St = j jSt � 1 = i ) = pij ; i; j = 1 ; � � � ; K:
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For notational simplicity, we put Z t = Z t (� 0); where � 0 = plim( �̂ ) and �̂ is a parameter estimator for

the parametric model M (� ) of time series processf Yt g: Suppose



hypothesis H0:



and f �̂ (!; u; v ); we use the quadratic form
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V̂ =
� ZZ



4. Asymptotic Theory



totically as T ! 1 : The condition on the tail behavior of k (�)



Theorem 2: Suppose Assumptions A.1–A.5 hold, andp = cT� for � 2 (0; 1
2) and c 2 (0; 1 ): Then

under the alternative to H0; we have asT ! 1 ; for i = 1 ; 2;
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preliminary bandwidth �p :

�f (!; u; v ) �
1

2�



5. Monte Carlo Evidence



DGP P.3 [AR(1)-TGARCH(1,1)- i.i.d. N(0,1)]:
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><

>:

Yt = 0 :2Yt � 1 + ut



which has a bounded support and is computationally e¢ cient. We have also used the Bartlett, Daniell



all cases. With sample sizesT = 500 and 1000, all tests have essentially unit power.

Under DGP P.3 (TGARCH), model (5.1) su¤ers from neglected nonlinearity in conditional vari-



distribution. This approach provides a unifying framework for testing various nonlinear time series

models, including conditional probability distribution models, Markov-Chain regime switching mod-

els, conditional duration models, conditional intensity models, continuous-time jump di¤usion models,
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MATHEMATICAL APPENDIX

Throughout the appendix, we let �P1 and �P2 be deÞned in the same way asˆ�P1 and ˆ�P2 in (3.12)—(3.13), with
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i
[�̂� �m(�x�> �y) �� �̃� �m(�x�> �y)] �= (A.3)

It follows that
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Proof of Lemma A.7: By the similar reasoning as Lemma A.5, we have
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TABLE 2. Empirical Sizes of Tests (cont.)

DGP S.1: �\�w= 0 �=6�\ �w�31+ �x�w� > � x�w= �k1�@2
�w �%�w

A: �k�w= 0 �=2 + 0�=6�k�w�31+0 �=2�x2�w�31 B: �k�w= 0 �=2 + 0�=8�k�w�31+0 �=2�x2�w�31 C: �k�w= 0 �=2 + 0�=79�k�w�31+0 �=2�x2�w�31
ˆ�P1 �T1 ˆ�P2 �T2 ˆ�P1 �T1 ˆ�P2 �T2 ˆ�P1 �T1 ˆ�P



TABLE 3. Empirical Sizes of Tests (cont.)

DGP S.1: �\�w= 0 �=9�\ �w�31+ �x�w� > � x�w= �k1�@2
�w �%�w

A: �k�w = 0 �= �=69�k�w�31�=29�x

2

�w�31

B
A

:�k�w

= 0 �= �=�k�w�31BA:



TABLE 4. Empirical Powers of Tests



TABLE 5. Empirical Powers of Tests (Cont.)



TABLE 6. Empirical Powers of Tests (Cont.)

DGP P.5:

ˆ�P1(�s) �T1 ˆ�P2 �T2


