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Abstract Market economy presented a kind of phenomenon that the opportunities may be lost at any

time. Enterprises need to choose the best investigation method in limited time, in order to acquire more

information to make credit decisions more accurately. It is of great significance for enterprise in the

situation. This article regards the problem of account sale decision-making in incomplete information

state as a discrete time, continuous state stochastic process. The article establishes a model of customer

credit evaluation on the basis of different information acquisition degrees. The model borrows some ideas

from the method of spatial analysis. Then the article references the thought of discriminatory analysis to

discriminate the accuracy of the customer credit evaluation in incomplete information state. At last, the

article works out the expected profit of account sale by borrowing the thought of risk decision. The whole

process is based on taking full account of the effect of different investigation methods on discrimination

accuracy of customer credit rating within the limited time. At the end of the article, an example is given

to show the practicality of the model.

Keywords account sale; decision-making risk degree; accuracy of credit assessment; information measure;

selection of investigation methods
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�, 
��
��
����"��� [2−3]. ����
����� ��,!��$%&�����,�
#����'
 $	%!��������
��
������ , &����('$� (MDA)�
Logistic"#� (LRA)�("!)� (BP-NN)�)%"�� (SVM) & [2−10]. Horrigan[4]��*'
(+

�#,*

MDA�+)	$�����,*�MDA
�+��,$�%%#&. Ohlson[5] $,' LRA
--������(., %&-.%� MDA �%%#&�&', 
�)�(�*����'�. Maddala[6]

/� Logistic .(�/�)��))�0+012; 3,*& [7] 
142 [8] 
�/��* Logistic .(-
0��1�, *&,.���3+5�*
4��6. *� LRA ���, *� Logistic,Æ+7��8�.
-
/��& 2���53�6��
,�, 4�-.70/�& &���./��, West[9] ,!� 5
��,�("!).(, ������	5����� ; 000�809 [2] 
111�629 [10] �$7

�:�23�4�("!).(

������ . ��("!).(�83
�6*
�2./4�
5��6, ,
��.(2�63;�, &5$�<9:;. 1�< [3] 0����6��'$�����(
�, /� SVM ,., =46)��
����59. ���*�77�("!).(*
�6���#&8
90263;�&:>, *�8.(�9,Æ������:�. =�; [11−12] ���>(:�;<2&6
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�,
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��: MM�C"���, LN<��Æ<�6>, @ t = 1 
, Ki
j(1) �WNNO��"�P��C"�

�Æ<, Ki
j (t) (t = 2, 3, · · · , q) WNMP�C"��P2Q�R/<5�Æ<, λQ

t �S t "Æ<O�, F∑q
t=1 λQ

t = 1, λQ
t ≥ 0; MM>(��, ��R/�MP>(�����6, λµ

j �S j ->(�O�, F∑m
j=1 λµ

j = 1, λµ
j ≥ 0, j = 1, 2, · · · , m; MM��
���, ��,/0��
� i ���OR1��O�

7A λω
i �@<, F

∑n
i=1 λω

i = 1, λω
i ≥ 0, i = 1, 2, · · · , n.


���
���� (��
�, �008�	+2��	�@P�XA “!��	P�A9(�”.

@'�	�Q��& (�
1>(ÆA���
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% � n - 1 J G1, G2, · · · , Gn , & E � � � 2 X 6 , Æ � f 1 (x) , f 2 (x) , · · · , f n (x), F [ � 
 , . M � �

� - � L D (8 � L � 
 * 
 : � � ; D \ � ) � K Z � 2 � 1 J Gi , F � 2 X 6 � f i (x) � * @ , � & C

A V - Db, Y # � � ' & \ ' � 2 � Gb. ] � � L D = , ' Z 2 � Gi � * @ \ ' � 2 � Gb � @ A � 0

W N � :

p (b|i, D ) = p(x � Db |x � D i ) =
�

D b

f i (x) dx.

� � � � � � � � C 
 ! 
 � � 9 � � ^ ; D , ' $ � L � � Y � Y � 
 , @ < ' $ � L � � \ ' � @

A � � Y � Y W . , � , � � 9 � 
 E � ? � = , C 
 ! � 9 � ; D , � 	 � � � � � � � � 6 
 ' Y � Y

W .

3.2.2 I J K L b - W Y ? @ M E F G * L

M M � C " � � � � � , � t r � � 
 G U , � B : r - � C " � � Æ < 
 & [ E " Æ < ( � C 4 � C A

/ � � [0, 1]. 0 S i - � � 
 � � U , @ & [ E " � > ( ( � C 4 Æ A E � 0 
 , & � � � 4 � � . � � �

4 � N O � � , F � � N O � : d0
i
t r =

� r
t =1 � Q

t
� m

j =1 � µ
j (K i

j
�
(t) Š K �

j
� )2 + (1 Š

� r
t =1 � Q

t ). Æ 2 , @ & [

E " � > ( ( � C 4 Æ A E � 1 
 , K � W N O � : d1
i
t r =

� r
t =1 � Q

t
� m

j =1 � µ
j (K i

j
�
(t) Š K �

j
� )2. � � , N <

r - 
 G � � � , � 0 ' ^ di � [d1
i
t r , d0

i
t r ]. M V N < ; r - 
 G � � � Æ < � � � � � � , L � � 5 9 � :

di
t r =

� r
t =1

� Q
t� r

t =1 � Q
t

� m
j =1 � µ

j (K i
j

�
(t) Š K �

j
� )2.

N < ' $ �  � - . , C B " � r - 
 G � � � , � 	 
 S i - 
 � � � 5 9 � � � 
 ' ^ � @ A . $

K , % � . - 1 J : G1 = { di |di � [0, di
t R ) � di � (di

t R , 1]} W N 
 
 � � � 5 9 � H ] \ � > � 5 / ; G2 =

{ di |di = di
t R } W N @ < ; < � 9 � � � 
 � � � 5 9 . ' $ � � D r = ( D r

1, D r
2) � 
 � � 5 9 / � [0, 1] �

� - ; D � \ � , D r
1 = { di |di � [0, d1

i
t r ) � (d0

i
t r , 1]} , D r

2 = { di |di � [d1
i
t r , d0

i
t r ]} . L � � L D r

= ' 2 �

G1 � � � 5 9 \ ' � G2 � @ A � : P (2|1, D r ) =
	

D r
2

dG1 = 1 Š
� r

t =1 � Q
t , � � t r 
 G U � � � � � \ '

A � 1 Š
� r

t =1 � Q
t , L � 
 � � � 
 � @ A � PQ

� t r = 1 Š (1 Š
� r

t =1 � Q
t ) =

� r
t =1 � Q

t . � � K ; � : � G

� 
 G U 
 
 � � � 5 9 � � � 
 ' ^ � @ A PQ
� t r � G � � C " � Æ < O � � � , � :

PQ
� t r =

r�

t =1

� Q
t , r = 1 , 2, · · · , q (2)

3.2.3 I c N L b - W Y ? @ M E F G * L

M M > ( � � � � , 
 Y � (1) � + _ , � : di =
� m

j =1 � µ
j

� q
t =1 � Q

t (K i
j

�
(t) Š K �

j
� )

2
.

, 3.2.2 � 0 K � ; � : M M > ( � � � � , G � 
 G U 
 
 � � � 5 9 � � � 
 ' ^ � @ A P µ
� t r � >

( O � � � . � :

Pµ
� t r =

r�

j =1

� µ
j , r = 1 , 2, · · · , m (3)

3.2.4 I O P L b - W Y ? @ M E F G * L

M M � � 
 � � � � � , " � t 1 
 G � � � , � \ � � O � � � � � 
 � � < B Æ < � 9 , � � 
 & �

� 5 9 � � � 
 � � . � 
 , & � 
 � � Æ < ; < � � \ , V 	 
 R 1 � � O � �
1 � Tf
83.9998 0 TD
(<)Tj
/T1 19.92<
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�����6, �Y� (2)–(4) �+X�,�C"���Æ<�O��>(O�

�O�. ��
��O�
�0MP��
����OR��1O�7A�
�, �:

λω
i =

si

s
(6)

=�YZZ�.������Æ<O��
�.
3.3.1 gKSe-fT


�
�O����%�, [;1�[�`a��^=-O9E�
2�("!)�. ^=-O9E�
Z�7[TR, *�XÆ��D����:�. 2�("!)���?�\^�	�TR�LRY���]
[���ZEÆ<���R%����^�S__���, F
83*
��2�4�,$��, 	�DT
��
/Æ<%`./4�5�6, �.�	.(�]W83\`��. 
@E�*
Æ����, ,
�
�aP��%�:�GEA, -- “
�6”[14−15] �@b, ;/�	6?, ���9U
)_��\���
�O�
����
:�.

K
�O"�� λQ = (λQ
1, λQ

2, · · · , λQ
q)T,L
�O"��U� I = −∑q

t=1 λQ
t ln λQ

t,&�
∑q

t=1 λQ
t

= 1, 0 ≤ λQ
t ≤ 1. “
�6” p��WW	�*
5;���

/�����H,&���� p =

∑q
t=1

q−t
q−1

λQ
q+1−t, F 0 ≤ p ≤ 1, &AYWWNY�`P"Æ<, Æ2, Y�`Q"Æ<.

�O"� λQ �
���: �	� “
�6” p =, 0��>@*
�9
a'`�
b�
/��5

3�(�
�/c�
�O"�, �6))_��\��:

max

∣∣∣∣∣−
q∑

t=1

λQ
t ln λQ

t

∣∣∣∣∣

s.t.




p =
q∑

t=1

q − t

q − 1
λQ

q+1−t

q∑
t=1

λQ
t = 1, λQ

t ∈ [0, 1]

t = 1, 2, · · · , q

(7)

3.3.2 cNSe-fT
��>(O��
�, --�UO-. [16]. �: >(Æ<�2Y�T, BCÆ<+?A����9��

Y�, 
���bd
�Y�, 8>(O���; Æ2, Lec&���� ����[W, O�
�W.
%%� n -a��	, m -��>(, <� n × m ]6?^_ (Zij)n×m, Zij WNS i -a��	�

S j ->(Æ<. @<Y� Z ′
ij = Zij∑

n
i=1 Zij

^_ Z ��?�, K��9^_

(
Z ′

ij

)
n×m

, 0 ≤ Z ′
ij ≤ 1, F∑n

i=1 Z ′
ij = 1. L38 0 0 6.9738 433.68 334.38 Tm
(�)Tj
/F12 1 Tf
-0.1032 -0.8948 TD
-0.008484 Tc
(ij)Tj
/F72 -0.12 5292516162D
(�
(�)Tj
/F12 Tj
/T6 1 Tf
84 0 TD
(>)Tj
/T1 17 6.903(�)Tj
/F12 T-0 TD
(?)Tj
/T2 1 Tf.78 Tm
0�.9626 421.56 331 Tf
8
(	)Tj
/T178 Tm
�Tj
/T2 1 Tf
84
/T6 1 Tf
� 9.96/T7 TD
(�)Tj
-3891 Tf
6.9738 U9626 350.4001 330.78 T�(�)Tj
/F3 1 Tf
9.96
8
(	)T(�.9626 421.56 338.82 Tm�0 TD
(?)Tj
/T2 1 TfT6 1 Tf
Tm
(Z)Tj
/F8 1 Tf
6.9738 0 0 6.97208 3603(�)Tj
/F12 TH Tc
(Z)Tj
/F14 1 Tf
4.9813 0 0 4.9
-01 385.Tm
(-)Tj
/T6 j
/T1 1 Tf
0.12 0 0 -0.12 301
(^)T)Tj
/F12 T=1322 0 TD
(Z)Tj
096
8
(	)T(�738 0 0 6.9738 4782.78 Tm
0kj
/F12 1 Tf
6..9732 1 .7468.78 Tm
(,)TjF8 1 Tf
0.7056 0 TD
(×)Tj
/24338 2 0 TD
0.0007 Tc
(=1)Tj
/F10 1 Tf
9.9626 0 0 9.9626 97.56 314.22 Tm
0 Tc
(Z)Tj
/F8 1 Tf
6.9738 0 0 6.35238 105.12 317.82 Tm
(�)Tj
/F12 1 Tf
-0.1032 -0.8948 360-0.0084 Tc
(ij)Tj
/F3 1 Tf
9.9626 0 0 9.9626 114.6 314.22 Tm
0.3304 Tc
[(=1)324.5(.)]TJ
/T6 1 313 14105.12 317.-6 314.22 Tmln738 0 0 6.9738 4 Tf 1 Tf
6.9738 (�)Tj
/F12 1 Tf
-0.1032 -0.8948 308 8 1054 Tc
(ij)Tj
/F3 1 Tf
9.9626 0 0 9.9626 114.6 314.22 Tm
0.3304 Tc
[(=1)324.5(.)]TJ
/T6 1 391.8105.12 317.82 Tm
 Tc
(F)Tj
/F13 1 Tf
9.9626 0 39813 25)Tj
/F12 T&.9626 421.56 331 Tf4.38 Tm
� Tc
(Z)Tj
/F8 1 Tf
6.9738 0 0 6.
(Z) 25)Tj
/F12 Tk3304 Tc
[(=1).96793.38 Tm
=Tf
9.9626 0 0
0.7056 0 TD
(×)Tj
/TD
(25)8.1m
(-)T16 cm
/Im185.96.96
8
(3 1 Tf
6445.Tm799(25)D
(6226892 332.58 Tm
0 Tc
0.7056 0 TD
(×)Tj
/2) 25) .74-0.12 .78622 Tmln738 0 0(_)Tj
/F,06∈5K �� i j= 1. �0 9.9626 7Z= 1.= 1.
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��, ξih′
tr
WNM��
���)���592����59 h′ 
�<C; uitr =

⌊
d1

i
tr

0.125

⌋
�vitr =

⌊
d0

i
tr

0.125

⌋

WN� tr ��
GU'^S i -��
��	��&��5��& ; ∆di
tr = d0

i
tr − d1

i
tr WN�&�

�5��592��5A; αiuitr
= [(uitr + 1) × 0.125 − d1

i
tr ]/∆di

tr , αivitr
= (d0

i
tr − vitr × 0.125)/∆di

tr

WN2��&��& ��5��& �@A; αg = 0.125
/

∆di
tr WN2��&��52����& �@

A, &� uitr < g < vitr , F g �NÆ. �����AB
��
���59'$�
�]\�@A
, I@
��"C<C��)A�:

Vitr = Pctr × ξihtr
+ (1 − Pctr ) × ψitr (11)

L1"C<CA�:

Vtr =
n∑

i=1

Vitr (12)

M�DM
����b, LG"��-
G����	
fB:�G
����& , Æ����
�
2�J���& �8����@A�E&�. LM"� r -
G���, 1<C�

Vtr =
r∑

i=1

ξih +
n∑

i=r

1
9

9∑
h′=1

ξih′ (13)

5 jXkl

5.1 YZ[mWYnC\d
Æ]
Hg@cd��Yh, ���`
�T?a*g@, �T��0h>2c��T��. 	���`4�
U��, a��	dO, 8Yh��V���T=. 8Yh�����
b�dUZ�. 8Yh
�,��&
 �dUZ�*��
����G�#i�W 1.

,
�	@<�j�,�	2�	"e��
��<C�)
��XÆ (_W 2).

^ 1 _opq`abcdpqre^

Mbc"
Mb�f

AAA AA A BBB BB B CCC CC C
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^ 3 bcpqxpqf^

li
ej

si/ le λω
i νi/ e d1

i
t3 uitr d0

i
t3 vitr di

t3 hit3

g 320 0.213 575.9 0.371 2 0.408 3 0.386 BBB

h 310 0.207 558.1 0.554 4 0.591 4 0.575 BB

i 270 0.180 486.0 0.693 5 0.730 5 0.719 B

j 240 0.160 432.0 0.363 2 0.400 3 0.377 BBB

k 200 0.133 359.9 0.287 2 0.324 2 0.298 A

l 160 0.107 288.1 0.200 1 0.237 1 0.207 AA

h� 1 500 1 2 700 - - - - - -

5.3 \]yz@r
@<Y� (9), (10) 
 (11), 
-��Æ<K����<C�:

V1t3 = Pct3 × ξ1ht3
+ (1 − Pct3) × ψ1t3

= Pct3 × ξ1ht3
+ (1 − Pct3) × (

α1u1t3
× ξ1u1t3

+ α1v1t3
× ξ1v1t3

)
= Pct3 ×

[
s1 (1 − β) η −

( s1

360
Wht3δγ + s1φht3 + s1τht3 − s1 (1 − η) × � × (T − Tt3) + rν1

)]
+

(1 − Pct3)×


α1u1t3
×

[
s1 (1 − β) η −

( s1

360
Wu1t3

δγ + s1φu1t3
+ s1τu1t3

− s1 (1 − η) × � × (T − Tt3) + rν1

)]
+

α1v1t3
×

[
s1 (1 − β) η −

( s1

360
Wv1t3

δγ + s1φv1t3
+ s1τv1t3

− s1 (1 − η) × � × (T − Tt3) + rν1

)]



= 449659(().

,��Km[ 5 G�	���<C�: V2t3 = 380334 (, V3t3 = 269863 (, V4t3 = 337699 (, V5t3 =
328335 (, V6t3 = 297451 (.

����1<C Vt3 =
∑6

i=1 Vit3 = 2063341 (.

6 s{|


@

����=4��, 77�:�����.(
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