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Theory and application of a Bayesian information criterion
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When applying Laplace™s method to approximate an integral, we require an exact
mode of its integrand. We derive a Laplace approximation using an asymptotic mode of an asymptotic mode
instead of the exact mode, and present some ways to establish asymptotic modes with a desirable order.
The class of the asymptotic modes is wide and includes consistent estimators with some convergence rate
and a true parameter.



1)

1

(Akaike information
criterion, AIC)

(Bayesian information criterion, BIC)

AIC, BIC
(2) BIC
(Schwarz, G.
1978)
)
2
3) Autoregressive

conditional heteroscedasticity (ARCH)
, Generalized ARCH(GARCH)

4 @

@
Miyata(2004) nt

@
®
GARCH
o

¢y

(Dn .
Op(n™)( a 1/2)

O (n-min(a, 1 ))
p

In:/@)\(ﬂ)eafp{—nhn(f))}de

h.(0)
hu(0)=-(1/n)log {p.(Y|0)m(0)}
pn(y|0) y:(yla oo 9yn)
(6) ® R
A A
.D’h,  hy(0)
6



Cr={(n/2)(Dh,)’(D’h,)"  Dh,}
o*=min{2a,40-1,6a-2,0+1,2}
6 Op(n™)( a 1/2)

T, = (20)Y?|nD?*h,| " 2exp{—nh,}C,

ain as n asn  Q4n
x{A+ Lty 2y Oy

no n3a—1 n no*

wor()}

al,nv a2,n1 a3,n1 a4,n Op(l)
al,ns a2,ns a3,n

Miyata[1]
(@) O,(™)( a 1/2)
O,(n™)
« n“( 6 -0)=0,(1))
Op(n—mm(a,l/Z))( a 1/2)
0y(n™), Oy(n?)
0, n
'hn(o)
0,(n™")
Miyata [1]
(2] (11, [2]
Tierney and
Kadane 1986
(3) GARCH ,
@
GARCH
Kristensen and Linton (2006)
0,(n™)
*
(misspecified)

Lv and Liu (2014)

Miyata[3]

Schwarz
BIC

[1] Miyata, Y. Laplace approximations
using $n*{¥alpha}$-consistent estimators,
(2016 6 )

[2] ,

[3] Miyata, Y. Laplace approximations and

Bayesian Information criteria in
misspecified models (2016 7
)

[4] Kristensen, D. and Linton, 0. (2006).
A closed-form estimator for the GARCH(1,1)
model, Econometric Theory, 22, 323-337.

[5] Lv, J. and Liu, J. S. (2014) Model
selection principles in misspecified
models. J. R. Statist. Soc. B, 76, Part 1,
141-167.

[6] Tierney L. and Kadane, J.B. (1986).
Accurate Approximations for Posterior
Moments and Marginal Densities J. Amer.
Statist. Assoc. Vol.81 82-86.

[1]. [3]

Yoichi MIYATA. (2015 11
asymptotic  properties  of

). Some
Bayesian




information criteria in misspecified models,
Waseda International Symposium “ High
Dimensional Statistical Analysis for
Spatio-Temporal Processes & Quantile
Analysis for Time Series ” ,Waseda
University.

Yoichi_ MIYATA. (2015 8 ). The
validity of Bayesian information criteria in
misspecified models, Joint Statistical
Meetings, Washington State Convention
Center, 800 Convention Place, Seattle,
USA.

Yoichi_ MIYATA. (2015 3 ). The
validity of Bayesian information criteria in
misspecified models, Waseda International
Symposium "Asymptotic Sufficiency,
Asymptotic Efficiency and
Semimartingale”, Waseda University.

Yoichi MIYATA. (2014 8 )-
Asymptotic Properties of Bayesian Type
Estimators When It Is Not Assumed the
Hessian Matrices of Contrast Functions
Converge, Joint Statistical Meetings,
Boston Convention and Exhibition Center,
Boston, USA.

BIC

(2]
2016 4

o
MIYATA, Yoichi

10514250



