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Parametric Model Evaluation Based on the Selection Criterion
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Abstract: There is no uniform frame for evaluating a parametric model. A new criterion named by RIA for the model selection is pe-
esented which synthetically considers the approximation precision, sparsity of parameters and the residual information. Here the residual
information with Gauss distribution is measured by relativity of the residual. According to a simple thought that the whole system is com-
prised of model information and residual information after modeling the data. This new criterion is transformed into a measurement form
for model information. And is reasonabiliy is demondrated here by theoretic analysis with the application in space data processing.

Key words: residual; information; model selection; model evaluation

y(0)=f(0)+ e(1), 1€1 (1)
y N , e ( e  Gauss )
/

B

fitness arsit R =3l s Alc'” , Bic” ,
sparsity
MDL"” CV, FPE, MAP, CME 5 FPE  BIC AIC
L MAP : i [4~ 8]
, [7] ,
cV , , MAP (
), sl , BIC MDL
[5] ( ) , [9~ 12] ,
[9,10]
* 2002- 11- 4
: (200140); (JCO1- 02- 001)

(1976—), ,



63

s Gauss

Pk(Hk()B;‘()+ 8)

k= ko

[ p ) )

F? 027

B

B2 o= o'r
1

2

(2)

(4)

(6)

RIA ( Residual Informa-

’ (
RIA,
1
1.1
Y= Hk()Bk0+ €
e~ N(O, 02]), Gauss k ,
Y= HiBi+ &
eo= Y= HB= [I- H(H,— H,) 'Hy] Y| P.Y=
) ek Gauss
Gauss
1.2
N Gauss , B,
1 1 .-
e U
In( 2te) 21 BI", el (4)
H(x)= - .[oop(x+ a)ln[p(x+ a)]dx:
(e1, ez, -, en),
r B,
o ri rN-1 1 B
N - 1
B r ro 2| (o}
TN-1  TN-2 P N 2
& r
tion Amount) ,
. 2
RIA: M, = ag m;%‘?zq){mnﬁk_ Inl T'l + CdyInN}
C= 2, RIA ,
Gauss , , :



64 2003 3
(8) ; ; AIC  MDL
) ) Inl T
1 P N_ 1 1 0 ... 0
By 1 2 0 1 0
0< | I'l= =1 (9)
Qo B2 1 0 0 1
0<P< 1,
) r . A>0(i=1, .., N), r
N
N
N )y N N
| T = H ) < i:ZI: = [Ltrace( F)] = [LN] 1 (10)
=1 N N N
(10) N=1 ,
.9 ., hiTl<l=0e Wl T1>0 (8
1.3
[4]v :
s[t]= 0+ 0.4¢+ 0.1£°= 0.03t°+ €, 1= 1,2, -y n
s p=4 M= 6, n 02,
& R 1000 1
1
Tab. 1  Simulaton result based on polynomial model
n= 30, 0°= 10 n=30,0"= 100 n= 100, 0°= 10 n= 100, 0= 100
order | 4 5 6 3 4 5 6 4 5 6 4 5 6
AIC | 710 169 121 0 697 162 141 | 768 137 95 | 764 144 89
MDL | 861 2 47 0 849 97 54 962 32 961 33
MAP | 999 0 12 988 0 0 1000 0 1000 0
RIA | 998 2 0 0 997 3 0 1000 0 0 1000 0 0
, ,MAP RIA , ,AIC
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