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Abstract: At present, there is a lack of intelligent decision-making tools applied to legal

theory and practice. Given the characteristics of data in this field, we establish an intelligent

decision-making algorithm using a variety of data analysis models. Legal-computing is

focused on data-based mechanization of legal reasoning. It establishes a relationship

between legal research and applications using the characteristics and data features of

computer science. On this basis, the method of “implication classification” is formed, the

decision tree and Naive Bayes algorithms are improved for application to the legal arena,
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and a coordinate system of legal relationships is established to transfer traditional legal

relationship analysis into a spatial geometric system. Experimental results show that the

algorithm is consistent with a lawyer’s handling strategy and results, and has the feasibility

of assisting lawyers more broadly in decision-making.

Keywords: legal artificial intelligence; legal-computing; Naive Bayes; C4.5 decision

tree
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Ãã. �e±“O�{Æ”��é{Æ{Æêâz�ïÄ�{, 4´· ïÄÃãÚïÄé

�, 3�5�´E¤NX
,�Ï�(¸. �*��¢y{Æ+�S�eZïÄ�{, Ù
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'X9Ù�A�Ý�SN!(�!d�!$19uÐ.
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?1êâz!�Uz°Ä��Æ. lÙ����A�\Ã?1n), =´±O��ÆnØ�

Eâ�ïÄÃã, ±{Æ�N��ïÄé�½8I, 3é�¤{Æ����¢yêâz?n

�cJe, ò¤��êâ\13&EzÃã�êâ�Æ��a�{�°Ä�þ, ¢yé{Æ

��Uz�ä!+n�Ünýÿ.
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ü�Ä:. 3DÚ{Æ1�¥, Æ��{ÆÑÖJøö�¬¯�{ÆÅª?1ûü�L§=
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�ª)ûÅª. 3dL§¥��Ø%�Ú½Ò´éÅª¯¢/¤{Æþ��ä, ù�Ú½3

{Æ�Æ�nØþ�¡�“º�”(subsumtion). 3º���¤NX¥�)²;�üÌín¥
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â®k�{Æ^©5�½{Æ'X�., éA½�Y�¯¢�Ñ{Æ�J½{Æ?n(J

þ�ýÿ. ýÿ�´{Æín�Ä�Ñu:[9], �“|^²�½{¤êâ, ÆSL«¯Ô�

�., ¿'5|^�.ýÿ�5êâ”[10]�kiÒÆS{äk�q�n, ����|^k

iÒÆS�{¢yé{Æûü(J�ýÿ5ín.
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X¥éÏ�T{Æ'X¤?� �, {ó�Ò´�¤½5©Û. 3dL§¥, {Æ'X�
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nö�, d{Æ'X�.¥�N\3Ùþ�©a�{éA½ÅªY�?1“º�©a”.

½½½ÂÂÂ 2 º�©a: �âÅªY�¤�¹�¯¢A�, �â{Æ5�¤²(����¤

��A�, dêâ�Æþ��{òY�©a�A½{Æ'X�.�L§.

º�©a3{Æ�Æþáu“{Æín”��Æ, 3O�Å�Æ+�S, Ù��=´©

a�{�A^. �3{O�Æ�nØÀ�e, º�©a�¢yL§��þ�´éd�X�

äk{ÆþA���¤��¤/¤��cJ5�9d�X�Y�¯¢�¤��cJ, íÑ

�A�{Æ©Û(Ø, �ª²º�©a¤��{Æ'X�.=´�{Æín¥�{�J.

éu,�ÅªY�¯¢ó, Ù�©¤n�{Æþ��¤��A�, ±�� n�ê

| Req[n − 1] ��A,G�e�A�á5�¶¡, ���á5éA���KéA/P�

VReq[n−1]. P3A½�A^�/ k ��^e, Ù¥,���A�� V
(k)
Req[t], K¢,G�e��

ÅªY��{Æ��A�ê|�L«�:

R[n − 1](k) = {V
(k)
Req[0], V

(k)
Req[1], · · · , V

(k)
Req[t], · · · , V

(k)
Req[n−1]}.

d	, �âA½�{�é�µ k e�Y�¯¢?1{Æ'X�©a, ò�ª²º�

©a¤��{Æ'X�.P� M(k), Ù�â�½�5K���¤Ù�����A�ê|

R[n − 1](k) �mïáÄ��!�
�éX. �du M(k) 3��½��NXe´é,��*

�{Æ'X�.���, Ù�Y�¯¢½´�¤��A��m�éXJ±^êâ?1þz,

=�ÏL©i?1½5/L�, äkwÍ�Ø(½5. Ïdé M(k) �Lã�¨�uáN�

m¥?1£ã, òÙÀ�A½�INX¥�3�êâ:, l¢yêâzL«�O�.

2.2 Æ�ûü�Ä�´»

3(½
{Æ·^�Ä��{�, A��OÜ·��{�Æ�Jø9Ïûü. V)/

`, Æ��ó�?Ö�I¦Ò´�Ï�¯<�¤�z, ���§Ý/J,�¯<���VÇ.

¤±e�±<ó�UEâ¢yÆ�9Ïûü, ù��{�O���8IÒ´�ÏÆ��¤

éY�Åª�¹�©Û�ä, ±B�Æ�Jøk�!�1�Jp��Ç�üÑ. du<ó�

U�¢y´»´��<ag�¯K��ª, ÏdÆ�9Ïûü�{�A3¿©
)Æ�?

n�zY��g�L§�Ä:þ, éÙ?1�O�z��Ü�êâz�U?.

Æ��n�zY�~^�|F´»kYd|F!§S|FÚ¯¢|Fna, Ù¥Yd

|F´�é�Y�{Æ'X¤æ���O�5)û�{, ={Æ'X A �{Æ'X B 3(

�þ���C, �± A�Yd?1å�½A���u B Ydó�k��rº, ¤±Æ�3

¡é B Yd�,   ¬ÀJ� A {Æ'X?1� , l(½Y��ng´���5�Ú.

§S5|F�¯¢|FK�äN�Y�[!k', J±±Ú��)ûg´�Y?1L�,

�<ó�UEâ�Ú\�Ã{é¯¢½§S���?1tU, ��K¬L\{Æ���Ô

n�B«. Ïd, é�¤Yd�{Æ'X?1|F´8c¢yÆ�ÑÖêâz��Z´»,

�©�´ávuù�´», òÙ��é({Æg��<ó�Uûü�Ý�, l�Æ�9Ï

ûü�{�¢yJøÄ����g´.

Xã 1 ¤«, “Yd|F”�ûüL§�Nþ�©�ü�?Ö. Ù�, é�ýÿ�{Æ'

X?1½5, Ï¦A½{ÆÅª���U�Yd A, ±9é�kY�¯¢·�UCA½��

/¤�Ù¦�U��CYd Bi; Ù�, ±�Yd���Ç���â, ?1Yd|F�ûü,
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�©� 3 �äNÚ½: � ýÿA½{Æ'X�¤�Yd A ���Ç; � ýÿ�q{Æ'X

�¤�Yd Bi ���Ç; � é'üg¤����Ç, �Ñûü(J. e©òédü�?Ö�

¢y�Y?1�[�º, Ù¥òëì C4.5 ûüä�{�ïº�©a�äN�{, ¢yé{Æ

'X�½5, 2±È���d�{éØÓYde���Ç?1ýÿ, ¢yYd|F�ûü.

A A P(A)

D t  = max D i

Bt

A

Bi

 n 

Bi P(Bi)

D i  = P(Bi) P(A)

i  n

D t  > 0

ã 1 Æ�Yd|Fûü�{6§ã

Fig. 1 Flowchart of a lawyer’s case defense decision algorithm

3 Æ�9Ïûü�{�¢y�Y

3.1 º�©a�ûüä�{

{O�Æ«Ouyk�O�{Æ!Oþ{Æ�ïÄ�{��Ì�A�, �3¢y{Æ

'X��O�z, =òÄ��!�
�!ÏL©i?1£ã�{Æ'X=z��$��ê

â. lþ©¤ã�Æ�9Ïûü��{´»�ÝÑu, �©¢y{Æ'X�êâzéA��

ª´, �â���êâ©Û�n�A½a.�{ÆÅªïáA��L, À�äk�L5�{

Æ'Xa.���ª�êâ*ÿ(J, ¿©Oò�¤{Æ'X(J��¤��?1©, ±

/¤A��L�A�á5. 3�ïA��L(��, ly¢)¹¥u)�ÅªY�J���

A�, ¹\A��L/¤êâP¹, 3P¹êoþ/¤�½5��, �ªK��âêâ�Æ

þ�A½�{é��?1ÆS�ýÿ©Û.

3.1.1 À�Ôöêâ8

du8cISé{ÆY��{Æ'X¥��êâ;�²wØv, �"�é{Æ�ó?

1©cÚ�Ü�éA��¥, �eI¢y±ÅìÆS�Ãã��Uz{ÆûüõU, K

�U��<ó�n�A�êâ¥��. �©±L 1 ¤«�(�ïá,�aA½{Æ'X�

Ôöêâ¥, P¹o1êP� D. �1±þI k I£êâP¹¤1�A½{Æ�/, iã¶

Req[n − 1] ^±L«T{Æ'X�U�¹� n ��¤��A��¶¡, Mode iãP¹�/ k

e�{Æ'X�.*ÿ(J, ={¤�û(JéA�Yd. ØÓ�YdéAØÓ�{Æ'X,

�â¢SY��Yd�3êâ¥��¥/¤ m «ØÓ�{Æ'X, K�3iã Mode ��

P¹��¥/¤ m��ê| Mode[m − 1]. I��Ñ�´, {Æ'X�.�*ÿ(J�a.

�k��, �,3êâ8Ü¥± V
(k)
Mode L«1 k 1�*ÿ(J��, � V

(k)
Mode �ê��ª¬

Ñy3ê| Mode[m − 1] �¤
¥. Ó�, �â�P¹Y~¢S�û(J����Ä/¤i

ã Jud �iã¥�P¹��Ïª��L 1 ¤«.

3�iã���¥, du�¤A½{Æ'X�A���á5  �k“k”Ú“Ã”��

�5, �iã Req[n − 1] 3�P¹1¥�����éA/P�“1”½“0”. Ón, Jud iã�

�����±“1”½“0”L«���Ä. éu Mode iã���, duù�iãØI�ë�
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äN�êâz$�, �ù�iã¢�þ´��P¹1�*ÿ(J, Ù����?¿a.�ê

â. �Bu�©�Lã, 3 Mode iã¥�©±l 1 å©�ëYg,ê���fa{Æ'X

�., l/¤A½Y�� Mode[m − 1] ê|.

LLL 1 ÔÔÔöööêêêâââ¥¥¥���iiiããã���PPP¹¹¹(((���

Tab. 1 Fields and record structure of training database

iã¶ Req [0] . . . Req [n - 1] Mode Jud

Ä1�� V
(1)
Req[0]

· · · V
(1)
Req[n−1]

V
(1)
Mode

V
(1)
Jud

1 k 1�� V
(k)
Req[0]

· · · V
(k)
Req[n−1]

V
(k)
Mode

V
(k)
Jud

"1�� V
(D)
Req[0]

· · · V
(D)
Req[n−1]

V
(D)
Mode

V
(D)
Jud

3.1.2 )¤{Æ'X�.¥

e�¢yXþ©¤ã�Æ�9Ïûü�{¥cüÚ���Çýÿ, ÄkI�)û�¯K´

XÛòÑÏ�Y�¯¢8B�A½�{Æ'X�.�¥. éd, �©¤ïÆæ���{´, �â

cã�êâ��8ïá�@���{Æ'X¥, �=�¦^êâ�Æþ�©a�{é,�Å

ªY�¯¢/¤8a. du3Æ�9Ïûü�L§¥, I�Æ�ò�¤Y�¯¢�A�Å�Ñ

\, A,G�e�A���êþ
�,  ´zêþ?. Ïdûüä©a±ÀJ�Ü·�A�

á5��©|!:��{�Ø%[11], ¦�U��O(/ýÿz����©a, �ä�5�¦�

U�, TU�{Æ9Ïûü�8I¢yïáÜnéX, ¤���Ü·�©a�{. �cÌ6�n

aØÓ�ûüä'�XL 2 ¤«, I��Ñ�´, �,{Æ'X�A�á5�õ´“�´=Ä”�

��Ü6, �Ù��3Xõ�5���. Ó�, é{Æþ¯¢��.8aÃI¦^£8�{, Ù

�´��Ä:�©a¯K, ��¨À^ C4.5 �{�±¢y, Ù±��{ü�&EOÃÇ��

©a�I£, �´u�{Æ;��'�¢�ó�<
n).

LLL 2 nnnaaa;;;...ûûûüüüäää���{{{���AAA555'''���

Tab. 2 Comparison of three typical decision tree algorithms

�{ |±�. ä(� I£A� A��a. ä}{

ID3 ©a õ�ä &EOÃ qÞ� Ø|±

C4.5 ©a õ�ä &EOÃÇ qÞ�!ëY� |±

CART ©a!£8 ��ä ÄZ�ê qÞ�!ëY� |±

�©=ë� C4.5 �²;�{, é{Æ�µe�©a¯K?1·�U?, ±±e 3 �Ú½¢

yéA½{ÆY�¯¢�{Æ'X�.©a.

(1) Ü¿A����Ó�P¹1

du{ÆûüJ¦�´��§ÝS�O(5, �^±ÆSÔö�{Æ'X�.¥A�¦

�U��¡�°{. 3ù�I¦��¦e, L 1 ¤«�Ôö��8Ò�3X²w�Øv, A3d

Ä:þéÙ?1{Æ|µe��Ü`z. e�±ûüä¢y°O©a, ÒA�=3{Æ'X¥

¥=�3��°(�*ÿ(JP¹, {ó�=´Ü¿¤kA������Ó�ØÓP¹1, é

u�Ø�Ó�A���P¹=�3��P¹1. �û(Jiã Jud ¢,�{Æ'X�.�ï

á¿Ã?ÛéX, �ù�iã3{Æ'X�.¥¥�±��í�½�À. dd, K�/¤nØ

G�e���¡��{Æ'X�.u)VÇ���¥.

3þãÜ¿L§¥, k�¬�)A����Ó*ÿ(JØÓ��/, da�¹  ´d

u{�3�ûL§¥1¦
ØÓ§Ý�gdàþ�½yâ5Kþ�gd%yÌÂ, l��“Ó

YØÓ�”. édKïÆAæ¯ê�K, =J¦ISý�õê{�éA½Y�¤æ�pÝX,5
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�Ý, ò¤kÎÜA½�¤���{Æ'X*ÿ(J¥Ñygê�õ��K(J��Ü¿��

*ÿ(J. d	, Ñuéêâ¥¥{Æ'X�.�¡5��Ä, �±<�/ÖvÜ©"��P¹

1, /¤n�G�e����U¯¢P¹, ¦�{Æ'X�.¥�u��.

H(Req[t]) = −

max(VReq[t])
∑

i=0

D(VReq[t] = i)

D
· log2

D(VReq[t] = i)

D
. (1)

3Ü¿P¹1�, K��âþªO���¤��A�á5�©�&E�, Ù¥± D L«

3Ü¿��{Æ'X�.¥¥ÎÜA½^��P¹1ê. ddO�¤��©�&E� H(Req[t])

=U�*/Ly,�A�á5�E,§Ý, �����p, �L3n�G�e�éA{Æ�¤�

��Ø½, Ù�Ù¦�C��¤��Cz��15Ò�p.

(2) O�A����&EOÃ

&EOÃ´3êâ�Æ�Ä�nØ¥«Ou&E��éêâá5�,�ÝþIO, e,�

á5é*ÿ(J�K�§Ý���, Ù¤�Ø�©a�Ø(½5�mÒ�õ, =Jø�é©a

�&Eþ�Ò��[12]. 3{Æ'X�
5�À�e, e,��¤�� Req[t] é(½{Æ'X

�û½5���, ÙéA���á53êâ��8¥�/ªE,§Ý�$, �=&EOÃ�

�, 3{Æº�ín�L§¥��´(½. ��©a'êâ�Æþ�&EOÃO��ª, JÑ

eãé�¤��OÃ G(Mode, Req[t]) �O�úª.

G(Mode, Req[t]) = H(Mode) − H(Mode|Req[t])

=

max(VReq[t])
∑

i=0

D(VReq[t] = i)

D
·
(

m−1
∑

j=0

D(VReq[t] = i|Mode[j])

D(VReq[t] = i)
· log2

D(VReq[t] = i|Mode[j])

D(VReq[t] = i)

)

−

n−1
∑

i=0

D(Mode[i])

D
· log2

D(Mode[i])

D
, (2)

Ù¥, H(Mode) L«êâ��¥{Æ'X�.�*ÿ(JaO&E�,  H(Mode|Req[t]) ��

A½á5 Req[t] �&E�. 3êâ(Jþ, éA��¤��&EOÃTUNy{ÆínL§

¥, é�cJ��cJ?1º��(½5�O(5.

(3) 48�Eä�.

dcüÚO��Ñ,��¤���&E©���&EOÃ�, =��â&E�Æ¥é&E

OÃÇ�Vg½ÂUeª¦�T�¤��A� GR[t] 3A½��êâ8¥�&EOÃÇ, /¤

d¤kA�á5&EOÃÇ�¤�8Ü GR[n − 1].

GR[t] =
G(Mode, Req[t])

H(Req[t])
. (3)

�âþã/¤�&EOÃÇ8Ü, çÀÑÙ¥������� Max (GR[n − 1]) ��éA

½êâ8?1Äg©a�I\á5, l²��½õ�/¤eZ�fêâ8, 2Ý�âþã� 3

�Ú½?148©a, çÀÑ�gf��e���&EOÃÇ¤���A�á5, ±d��fa

2©a�I\á5. �ª²48¤����fa, a¥¤¹�{Æ'X�.*ÿ(JÓ�, =Î

Ü�Eä/¤(½©aIO��{8I, ��©|!:I\²(. dd=´�â®k�êâ�

�²ÆSÔö�¤
é{Æ©aûüä��E, �=��âù�ä�., é��(J�Y�¯

¢?1º�½©aýÿ.
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3.2 9Ïûü�È���d�{

3.2.1 A���|Ü��zýÿ

È���d´ÄuêÆþ���d½n�éAêâþ�A�á5Õáb��©a�{, ²

È���d�{¤��êâ(Ø��X±VÇ�/ª?1¥y[13] . 3Æ�ûü�{ÆA^��

¸e, È���d�{�^±�â{¤{ÆY��à�êâ, é���Y�¯¢?1{Æ�zþ

���Çý�½ºx©Û. Ù¢y6§�´ÏLéêâ��?1ÆSÔö, Uì��¤Ny�5

K8BÑA½�VÇ�., l�â�.!A^�., ¢yéA½��Y�¯¢�VÇ(Øý

ÿ. ±e=±L 1 ¥¤ïá�êâL(��.�Ä:, �ºÈ���d�{3{Æ|µe�U

?A^, ±9�déA�Æ�ûü�{�¢y.

L 1 ¥ïá�{Æêâ��Ä��÷vÈ���déY����Äýÿ��¦, �I��

Ñ�´, du Mode iãX�± C4.5 ûüä�{?1º�©a¤^�êâ, 3ýÿ��VÇ�

L§¥¿Ø7�, �3��d�{�¢yêâ��¥, Mode iãÃIë�O�, ±���

¤��A�á5� Req[n− 1] iã��z�û*ÿ(J Jud iã�Ì. d	, du{Æûü�¦

ýé�î>5, �3êâ��P¹�/¤�¡, 7LÀ^�p<¬{�à�©Ö�úÙ��û

Ö½��5Y~��û(J��P¹, ¿/¤*ÿ(J; ��, KJ�¬E¤ýÿ(JØv
O

(, ½3�½§Ýþøl
¥II�½�ay¢5K�Ï�. dd, ^±�EVÇ�.�Ôö�

�=�À½, �ë���¥ë��{$��A�^�=����A� Req[n − 1].

È���d�{e�VÇ�.Ù¢=´�âÔö��¥*ÿ(J�k�VÇýÿ��V

Ç, �k�VÇ�O�L§¥Ib��A�^��pÕá, Øäk��K�'X, Ð3ù�cJ

3{Æ|µ¥Ä�ÑU�±ÎÜ, {Æ�ÆnØ¥���¤���(¢Ä�þ�Õá��. �

3ù�cJe, éuº�©aeÎÜ1 k 1¤k�¤��A����Åª, Ù®��¯¢A��

�|Ü R[n − 1](k), �íØÑ±ek�VÇ�O�úª. Ù¥, P (Jud=1)L«¤kêâP¹�

*ÿ(J¥���VÇ, P (Req[n − 1] = R[n − 1](k)|Jud=1) L«ÎÜ¯¢A�8Ü¥�A��

�^�e, �gA�¤éA���VÇ.

P (Jud = 1) =
D(VJud = 1)

D
, (4)

P (Req[n − 1] = R[n − 1](k)|Jud = 1) =
n−1
∏

i=0

P (Req[i] = R[i](k)|Jud = 1)

=
n−1
∏

i=0

D(VReq[i] = R[i](k)|VJud = 1)

D(VJud = 1)
. (5)

d	, �I�O�ÎÜ¯¢A�8Ü¥�A������VÇ P (Req [n− 1]=R[n− 1](k)),

=�^�A�������VÇ�}�VÇ�oÚ, O�ªXe¤«:

P (Req[n − 1] = R[n − 1](k)) =

max(VJud)
∑

i=0

(P (Jud = i) · P (Req[n − 1] = R[n − 1](k)|Jud = i))

=
D(VJud = 1)

D
·

n−1
∏

i=0

D(VReq[i] = R[i](k)|VJud = 1)

D(VJud = 1)

+
D(VJud = 0)

D
·

n−1
∏

i=0

D(VReq[i] = R[i](k)|VJud = 0)

D(VJud = 0)
. (6)
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dd=��â��d½n, lk�VÇ��VÇ�(J¥íØÑA½{Æ'X�.e��

�ÇVÇ�., ù�VÇ�.�y¢¿Â=´ò{¤�z��û(J����{ÆY��U�

?n(Jïá
�½§ÝX,5�éX, ¦cö��öJø
Ün�ýÿ.

P (Jud = 1|Req[n− 1] = R[n − 1](k))

=
P (Jud = 1) · P (Req[n− 1] = R[n − 1](k)|Jud = 1)

P (Req[n − 1] = R[n − 1](k))
. (7)

Xþª¤«, ÏLdªéA½A���|Ü¤����VÇ, =´�âÙ�¤�{Æ'X

�¤��ýÿÙ3�z¥���Ç. ���VÇpu 0.5 �, ��/=�@�A½{ÆY�3n

�G�e�ªukrº3{Æ�z¥¼��¦�|±.

3.2.2 ��|Ü�Ün=z

3c©�Øã¥, �©�ï�{Æ'X�.¥¥�¤kP¹Ñ@�´,�{ÆÜ�+�S

�fa{Æ'X�., �.¥�NK�¤
T{ÆÜ�S�Ü�U�{Æ'X�8Ü. 1eò�

.¥¥¤�9�� n ��¤��A� Req[n − 1] Ú\áN�m, K�±���� n���IN

X, z��Ý©OéA����A�. 3d“{Æ'X�IX”¥�áeeZ�{Æ'Xêâ

:, ©OéA3�.��¥¥�¤kP¹, ddÒU¢yé{Æ'Xl��êâL�áN�m�

.�=z.

½½½ÂÂÂ 3 {Æ'X�IX: ±�m¥?¿:��:��m±²þ��ÝÚÑeZ©OI£

A½{Æ'X¥�¤�����, ¿±da����I¶, /¤�^±I£{Æ'X�áNëì

X.

3d=z'X��^e, ��ÃØ´{¤êâ½���Y�¯¢, ÙéA�{Æ'X*ÿ

(J½ýÿ(J M(k) þ�3ù��INX¥±{Æ'Xêâ:�/ª�±L�, P�:

M(k) (R[0](k), R[1](k), R[2](k), · · · , R[n − 1](k)).

�â�©¤I¢y�Æ�ûü�{��¦, I�3�âÈ���d�{O�ÑA½{ÆY

�¯¢3�z¥��Ç�ýÿ(J�Ä:þ, Ï¦�T¯¢éA�{Æ'X�.�q�Ù¦{

Æ'X�., ¿Å�2gýÿ��VÇ. ù��q'X3{Æ'X�IXe��mAÛ¿Â, =

´�T{Æ'X�.3�IX¥éA�êâ:ål�C. dd, �äeZ{Æ'X�.�q5�

{Æ¯K==z�¦)�m¥ü:mål�êÆ¯K. �©ò±îªålúªéd?1©Û,

d(M(k), M(k′)) =

√

√

√

√

n−1
∑

i=0

(R[i](k) − R[i](k′))2. (8)

þª=´�âî¼ål�O��{3{Æ'X�IX¥ü{Æ'Xêâ: M(k) � M(k′)

�mål�A^. 3H{¹k D 1{¤P¹��.¥¥¤k�{Æ'X�.*ÿ(JP¹�,

=�¦� D − 1 �ü{Æ'X�.�m��q5ål�, 3dÄ:þéål?1,Sü�. ±

c q ���@½ü{Æ'Xäk�C'X�K�, ©OP¹c q �ü:mål�3êâÔö8

¥¤éA�P¹1 k′, l½ �1 k′ 1/¤�A���ê| R[n − 1](k
′), ±9dÙº�©a

¤���{Æ'X�. M(k′).

Y�¯¢l�{Æ'X�. M(k) ½ � M(k′) �Ä�L§, ¿Â3u9ÏÆ�u¢�

�YYd¤���{Æ'X�C�Ù¦{Æ'X, Bu�#{Æ'X� . Ïd, 3ù�L§

¥kü�¡���A�É�'5: �=zL§�¢�´Y�¤?{Æ'X¥,�½eZ�¤�
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�A����u)
Cz, �ùA½���½õ���á5A�ä��UC5, =Ù¿�Ã{

UC��*¯¢, Ï~´äk�½Ì*5�Ä���; ��UC�A½��A�á5�©�&

E� H(R[t](k)) Aäk�½5�, ¦�ù��½õ�á5´u�ØÓu����Ù¦����.

3.2.3 é#��|Ü�2ýÿ

Æ�9Ïûü�{����ÚÒ´éÏLî¼ålúªH{¤���½K�S�eZ#

A���|ÜO�Ù��VÇ, ù�L§�cãÈ���d�{�¢y�Ó, Ø2EKã. P

,géêâ:�mål?1H{�(½�#{Æ'X�.K��ê� q, Kk�#A�|Üc

�üg��Ç�m����¤�ê| ∆P [q - 1].

∆P [q − 1] = P (Jud = 1|Req[n− 1] = R[n − 1](k
′(q−1)))

− P (Jud = 1|Req[n− 1] = R[n − 1](k)). (9)

�ê|¥���� max(∆P [q− 1]) ¤��� k′, ÙéA��¤��|Ü²º�©a¤��

{Æ'X�. M(k′) =�n�G�e, �kÏuÆ�J,Y��zrº§Ý�Yd. �d, �©

=®�âêâ�Æ�+n�Æþé“êâ—�.—ûü”�Ä�g´�¦[14], ¢y
ÏL3A½

êâþ�ï·���., �Æ�Jø9Ïûü�{�8I. �é max(∆P [q − 1]) �O�(J,

�Nþ�±©��ê���êüa, éu��ê(Jó, Ù¿ÂÒ´�{Æ'X�.éA�Y

d®´n�G�e��Z�z´», ÃIO�Ù¦��/¤Ù¦{ÆYd; éu�ê(J

ó, ÒL²�{Æ'X�.3�½§ÝSE�±J,��VÇ, ¿��Z�züÑ, �duÓ�

{Æ'X�.�SÜ�E�Ukõ«/ª, ¤±éJ,��VÇ�äNüÑ��[©�ü«.

(1) éu M(k) � M(k′) Óáu�a{Æ'X�. Mode[t] ��¹, Ù�LX�,�Z�z

üÑ¤���{Æ'X�.�yk�¯¢A���|Ü¤ýÿ�{Æ'X�.�Ó, �du{

Æ'XSÜ�EØÓ, ØÓ�A���|Ü��U��Ó�{Æ'X�., ¤±l(Ø®,´�

ZG���ÝÑu, �±3{Æ'X�.SÜ, éA½��?1·�U?, l��§Ý/Jp

�z�rºÝ;

(2) éu M(k) � M(k′) ¤áØÓ�{Æ'X�.��¹, ùÒ¿�XÆ��kÀ½�Y

d¿��z�ZüÑ, k7�3Ün�ÝS?UY����á5, lªCu�Z�züÑ¤é

A�A���|Ü, ¿±d?1º�©a, (½��T���zYd.

4 ûü¢��(J�y

4.1 ¢���

�©±�Ï¯�Åª�~, éA½���Y�?1�z9Ïûü. du{Æ'X  äk

E,5, �¤���êþ���
�, �©±Ù¥��{´��K¹k 7 ���A��fa{Æ

'X�~, òÙ�ÜB\êâ��¿ë��{¢y.

3¢�êâ8¥, Ôö��êâ8iã¥�A���ê|� Req[6]={“ú�´¡”, “ã��

�”, “<�ú³”, “I?@½”, “¯¢ÉÆ”, “�¿�/”, “î�/”}, �ê|S���¢S�

�þ� 1 ½ 0, ^±L«TA���3{ÆY~P¹¥��3�Ä. d{Æ'X�.*ÿ(�

�¤�ê| Mode[4]={“A��´��Ï¯�”, “���Ï¯�”, “äkAÏL��/��Ï¯

�”, “�±�û)û��Ï¯�”, “��Ï¯�”}. ¢�Ôöêâ8¥�k 133 ^{ÆY~{¤

êâ, ²Ü¿A����Ó�P¹1, ¿�ân�G�Ö�¤k�U��/P¹�, /¤
 108

1�{Æ'X�.¥êâ8, ^±é�Ï¯�Åª�EO(�º�©aûüä, êâ8¥�A�

á5iã�éA�{Æ'X*ÿ(J�.aO�P¹1ê'XXL 3 ¤«.
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LLL 3 ¢¢¢������...¥¥¥AAA���ááá555���éééAAA���...���PPP¹¹¹111êêêÚÚÚOOO

Tab. 3 Statistics on the relationship between characteristic attributes and the number

of rows recorded in models

A�á5 á5�� Mode[0]ê Mode[1]ê Mode[2]ê Mode[3]ê Mode[4]ê ÜOP¹ê

Req [0]
0 0 0 0 0 64 64

1 18 6 3 1 16 44

Req [1]
0 8 2 1 0 48 59

1 10 4 2 1 32 49

· · · · · · · · · · · ·

Req [6]
0 9 6 0 1 40 56

1 9 0 3 0 40 52

oO 18 6 3 1 80 108

�âdÚOL�c©¤ã�ûüä�E�{, ��1�g©���á5�&EOÃÇê|

GR[6]={0.452, 0.033, 0.120, 0.255, 0.039, 0.090, 0.092}, �=±ê�������A�á5

iã Req[0] ��Äg©��I\, l3�©�2Ý?148O��Ì�, �ª����Ï¯

�Åª{Æ'X�.ûüäXã 2 ¤«, ±d��Æ�ûü�éY�¯¢º�©a��â.

Mode[0]
Mode[1]
Mode[2]
Mode[3]
Mode[4]

Mode[0]
Mode[1]
Mode[2]
Mode[3]
Mode[4]

Mode[4]

Req[0]

Mode[0]
Mode[3]
Mode[4]

Mode[1]
Mode[2]
Mode[4]

Req[3]

Mode[0]

Mode[0]
Mode[3]
Mode[4]

Req[2]

Mode[4]

Mode[0]
Mode[3]

Req[1]

Mode[1]
Mode[4]

Mode[0]

Mode[3]

Req[5]
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Fig. 2 Construction of a C4.5 decision tree in the experimental legal relationship library

LLL 4 ���¢¢¢���YYY���¯̄̄¢¢¢ååålll���CCC���{{{ÆÆÆ'''XXXêêêâââ:::

Tab. 4 Data points of legal relationships close to observations from experimental cases

êâ: Req [0] Req [1] Req [2] Req [3] Req [4] Req [5] Req [6] {Æ'X�. î¼ål

M(1) 1 1 1 0 0 0 0 Mode[0] 1.00

M(2) 1 1 1 1 1 0 0 Mode[1] 1.00

M(3) 1 0 1 1 0 0 0 Mode[1] 1.00

M(4) 1 1 0 1 0 0 0 Mode[1] 1.00

M(5) 0 1 1 1 0 0 0 Mode[4] 1.00

�©±þã/¤��.¥�Ä:?1
 8 g{Æûü¢�, 3d±Ù¥��g¢��~�

[�º¢����L§, Ù¦¢�(J3�©�±Ú�Û�. 3«~¢�¥, I�ýÿ�ûü

���{ÆY�¯¢´“ü�3ú�´¡þu)�E, Øü�ØÓ§Ý/É�	, �E¤
�<

�ú, ¯���´édÑä
¯�I?@½Ö”, �âÙi¡Lã²8B/¤�A���|Ü�

R[6]={1, 1, 1, 1, 0, 0, 0}. �âûüä�º�©a, ÙéA�{Æ'X�.A´ Mode[1], =�

���Ï¯�Åª. 3dÄ:þ, éTY�3{Æ'X�IXþ�êâ: M(0) ±>�Ù¦{Æ

'Xêâ:?1H{, �Ñ±e 5 �ålþ� 1.00 �êâ:, ¿�áuål�{Æ'X�.�
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C�êâ:, ��@½äkpÝ�q5.

4.2 ¢�(J

¢��â�Ï¯�Y�Ôö��êâ8¥� 133 ^êâP¹, 3È���d�{�|±e,

éÎÜ{Æ'Xêâ: M(0) (1, 1, 1, 1, 0, 0, 0) 9Ù�C�Ù¦êâ:éA�A���|Üý

ÿÙY����VÇ, ¤��{¤êâ¥A�á5��û(J�éA'XXL 5 ¤«.

LLL 5 ¢¢¢���������êêêâââ888AAA���ááá555������ûûû(((JJJ���PPP¹¹¹111êêêÚÚÚOOO

Tab. 5 Statistics of the characteristic attributes and judgement results in the

experimental dataset

A�á5 á5�� Jud=0P¹ê Jud=1P¹ê ÜOP¹ê

Req [0]
0 53 12 65

1 38 30 68

Req [1]
0 51 16 67

1 40 26 66

· · · · · · · · ·

Req [6]
0 51 22 73

1 40 20 60

oO 91 42 133

�âþL¥�êâP¹1êéA'X, O��,�A½�A�|Ü½{Æ'Xêâ:�k

�VÇ P (Req[n− 1] = R[n− 1](k)|Jud=1)·P (Jud=1) ��VÇ P (Req[n-1]=R[n-1](k)), lý

ÿÑéAêâP¹¤���Y����VÇ, =n�G�e�U���Ç. �âc©¤ã�9Ï

ûü�{, �ª¤���¢�¤Iûü�é��'�¤kêâ:���ÇýÿXL 6 ¤«.

LLL 6 «««~~~¢¢¢���êêêâââ:::999���qqqêêêâââ:::���������VVVÇÇÇýýýÿÿÿ(((JJJ

Tab. 6 Prediction of winning probability for experimental data points and similar data points

A���|Ü k�VÇ �VÇ ��VÇ

M(0) 0.009 45 0.012 95 72.99%

M(1) 0.008 39 0.013 27 63.24%

M(2) 0.009 45 0.012 72 74.27%

M(3) 0.005 68 0.010 14 56.02%

M(4) 0.002 17 0.007 52 28.90%

M(5) 0.004 31 0.008 57 43.08%

lþL�¢�(J��, �k�A���|Ü M(0) ��VÇ� 72.99%, ���C�,

�A���|Ü M(2) ��VÇ� 74.27%, ���C�¤k{Æ'X�.¥��VÇ����.

=, eÆ�ò¢�Y�¯¢�A���|Ü M(2) (1, 1, 1, 1, 1, 0, 0) � , K�±3�½§ÝS

J,n�G�e�Y�rºÝ. é' M(0) � M(2) 3��A�þ��¤ØÓ��, ù�� L

§¢�þ�LXò Req[4] l�� 0 C�� 1, �=éu,��Ï¯�Y�ó, Ù�¯<é¯�

�¤Ï�dÃÉÆC��kÉÆ. ù�C�´�¯<Ì*�Ý�C�, ¿�´é�*¯¢��

½lE, vk>9{Æ���5ù�, �äkJp��Ç�Ün5��15.

dd�Ñ, «~¢���ª(Ø±©i?1Lã, =éuü�3ú�´¡þu)�E, E¤

<�ú³�ã���, ��´Ñä
¯�I?@½Ö��Ï¯�, e�¯<é¯�u)�¤Ï9

²L3Ì*þ�3ÉÆ, K3Ó�n��¹e, TYE±���Ï¯�Åª�Yd�{�Jå�

z, Y�3�zL§¥���VÇòJ, 1.3%. �Ü� 8 gûü¢�(JP¹XL 7 ¤«.
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LLL 7 ûûûüüü¢¢¢���(((JJJ®®®oooPPP¹¹¹

Tab. 7 Summary record of decision-making experiments

SÒ �A���|Ü #A���|Ü ��ÇJ,þ ûü(J

1 (1,1,1,1,0,0,0) (1,1,1,1,0,0,0) 1.281% ïÆC�Yd
2 (1,1,1,0,0,0,0) (1,1,1,0,0,0,1) 3.360% ïÆC�Yd
3 (1,1,0,0,0,0,0) (1,1,0,0,0,1,0) -0.863% ØïÆC�Yd
4 (1,1,0,1,0,0,0) (1,1,0,1,1,0,0) 1.374% ïÆC�Yd
5 (1,1,1,1,1,0,0) (1,1,1,1,1,0,1) 2.300% ïÆC�Yd
6 (1,1,0,0,0,1,1) (1,1,0,0,0,1,0) -2.471% ØïÆC�Yd
7 (1,0,1,0,1,1,1) (1,0,1,0,0,1,1) -1.647% ØïÆC�Yd
8 (1,1,1,1,1,0,1) (1,1,1,1,1,0,0) -2.300% ØïÆC�Yd

4.3 ûüO(Ý�y

éu¢�(JO(�Ä��y¯K, ÅìÆS+��~��{þ´±�½�Xê��u

�¢�(Jêâ��5�ïþëê[15] . �du{Æ{ÆX�¬�Æe��Ô, ±Ì*5!�


5!Ä�5�Ù��A�, {Æûü�(Ø���Ø�3´�é��©, �k±<�¿��IO

ïþÙ“Ün”�Ä, �Ã{ÏL½þ'�½©Û��{é¢�(J?1O(Ý���Øy, =

Ulý¡íÿûü(J��&Ý, ±eò©OllÑ§ÝÚOÚ¬ÜÝ¯òNïü��Ý?1

�y.

4.3.1 lÑ§ÝÚO�y

�©ÏLO�¢�¤^�êâ8��ª?1õgûü¢�, Ó�±L 7 ¤«� 8 1A��

�|ÜP¹��¢���, 3 5 |ØÓ�êâ8¥± C4.5 ûü�{�È���d�{ýÿ¢�

�����Ç, ±9²î¼ålU\�C��#A���|Ü���VÇ, ¿òüg��Ç��

��¢�(J?1P¹, /¤
Xã 3 ¤«�± 40 �¢�(J��êâ:�lÑÚOã.

4

3

2

1

0

1

2

3

4

P
%

1 2 3 4 5 6 7 8

1

2

3

4

5

ã 3 ûü¢�(JlÑ§ÝÚO

Fig. 3 Statistics on discreteness of decision-making experimental results

lþã�±�Ñ�´, z|A���|ÜéA� 5 gØÓêâ8�¢�(Jêâ:þål

�C, �±@�ÙlÑ§Ý�$, =3ØÓêâ��8e�¢�(J8¥§Ý�p, ²õg¢�

þU��4�Cq�¢�(J. Ïd�±íØÑ, ¢��(Jäk���½5, ¿�Xó,�

Ñ�(J, äk�p�O(Ý��&Ý.

4.3.2 ¬Ü§ÝNï�y

�,8cé{Æ'X�êâz©ÛÿÃ?Û�*�)ºóä�±��ë�, �lÌ*�Ý

5w, ¯ò��!NïØyE´{Æ{Æ+���k��ûüu��{. =, l�¬ú¯�;�

<¬�À�, �äT¢�(Ø´Ä���¬¤@�. �©¤ã��{�¢�þ´±9ÏÆ�ûü

�8I, �é¢�(JÀ����Ün�u�öÒA�´Æ��{Æó�ö��.
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ÏLé 22 ¶Æ�� 17 ¶{ÆïÄö?1¯òNï½�!Nï, �Ñ�é�g¢�(J�

@�§Ý©Ù�¹Xã 4 ¤«. lã¥��, Ø 1 ¶{ÆïÄöé�g¢��(J±Ä½�Ý�

	, Ù{� 38 ¶É�öþ@�¢�(Ø, ½é(Ø±Ø�é�¥á�Ý, dd��y¢�(J�

O(5. =, �©JÑ��{��õê`DÆ���ng´��züÑ�±pÝ��, ¿3�½

§Ýþ�ÊÏ�¬¬¯)û�zÅª¤æ^�üÑ�', äk���k?5�`É5.

0% 6%

41% 53%

32%

68%

ã 4 {Æó�öé¢�(J�@�ÝNïÚO

Fig. 4 Statistics on legal staff recognition of the experimental results

5 ïÄ(Ø�Ð"

�©Äu{O�Æ�À�, ¢y
9ÏÆ�?1�zûü��{, é C4.5 ûüä�È��

�d��{3{Æ|µe�A^�
U?. �©JÑ
º�©a�{Æ'X�IX�Vg, ¿

±î¼ål(½{Æ'X��A�|Ü=z��ö�5, ±��VÇ���(½ûü�`É5.

�ª²¢�êâÿÁ9Nï�y, T�{3Æ��züÑ�û½þäkpÝX,5�O(Ç. d

uéu{Æ'X��¤��Ø�;�/�3�½���¯K, ±9éÙ¦{Æ�UA^|µ�

�{A^O(ÝIO�ïÄ, �5?�ÚïÄÚ\��d&g�ä���k?��{¢y`z,

±9O��Æ�{ÆïÄö�Ó&¢{Æ“êâ°Ä”�¯K.
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