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Supernetwork model of personnel training in organization

YU Yang, DANG Yan-zhong

(Institute of Systems Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract The main objective of the research is to study the process and method of the personnel training

in organization based on supernetwork model from a quantitative angle. First, this paper sets up the

organization personnel network, the material carrier network and the knowledge network according to the

appropriate type of data, and then builds the supernetwork model. Second, we define the knowledge that

organization needs by the relations between the knowledge network and the organization personnel network

in the supernetwork. Then propose the similarity algorithm of the knowledge that organization needs and

the knowledge of personnel, with which computer their similarity, and the personnel with bigger similarity

will be the personnel to be trained in the terms of the knowledge that organization needs in the future.

Finally, the model and method are illustrated by an application case.
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, ¶>·>¸>¹>º>»>¼>½>¾>¿>¸V¹ , À>Á>º>Â °>± k Â>Ã>Ä>½>¶>· [1−2], Å>Æ>Ç>È>¶>·>½>Ã
Ä>É>»>¼>Ê>Ë>Ì , Ç>È>¶>·>Ã>Ä>½>Í>Î>Ï>Ð>º>Ñ>¶>·>Ò>Ó>Ô>Õ [3−5]. ÖØ×ÚÙ>¶>·>Ô>Õ>½>Û>Ü>Ý>º>Þ>ß>à>½>áâ

, ãFä : Û>Ü>¶>·>Ô>Õ>½>Ë>å>à k ¶>·>ÔVÕ>½VÍDæ k ¶>·VÔ>ÕV½Ø×èç>éVê>¶V·>ÔVÕ>½Vë>ìVí [1−5]. î>é>ïð>ñ>ò>ó>ô Û>Ü : ¶>·>Ô>Õ>½>Ô>ÕDõFö>º>÷>ø ? ä>ù>ú>ß>Ô>Õ>½>¶>û ?
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¶>·>Ô>Õ>½LKLM>ºLN>¶LOLPLQLR °V± , Å>Æ>Þ °>± ½>á â ÑLSLT ð>ñ Ò>ÓLUWVLXWYLZ : ¶>·>Ô>Õ>½DõFö[L\ º>»>¼L]>å>½ °>± , ú>ß>½>Ô>Õ>¶>û [L\ º>
>»>¼L]>å °>±L^ ÉL_L`>½>¶LO . Å>Æ>»>¼>¶>·>Ô>Õ>½La>�b U>É : c>ú>ß>»>¼L]>å>½ °>± , dLe>
>»>¼L]>å °>±L^ _W`V½>¶WOVú>ßVÉ>ÔVÕV¶>û , fLXLgLh>ú>ß>½>»>¼
]Vå °V± ÑVÔVÕV¶VûVÒVÓVÔVÕ . iWjVº : kVÑV»V¼V¶WOVÒVÓWlVÔVÕ , mWnWoWlV»V¼V½ °V± , ÖWpVÔVÕV½ ´Wqr k
sLt È .

gWhWSWTV¶V·VÔVÕV½WaV� , KWuVÞVßWvV½Vá âWw Y , é °V± ÉWxWyWz , {W|W}�~��VëW�VÑV»V¼V¶V·VÔVÕ
Ò>Ó>Û>Ü . �L�L}�~��L� “

¯�� Â�~��L�LS>½�~�� ”, k��FÝL��~��L�L�>½�~�� [6−8]. {L|L}�~��>½L�>Å>º :¯ ¶>·>Ô>Õ>½L�L�La>����]>åLe>¶LOL� °>±L� �>åL�L�L� ¯L�L� Ò>ÓLj>� , ÑL�L�����L�>åL�>»L�>½>�>�>Ò
Ó>Û>Ü>ºL�L�>½ , ÖL}�~��LNL�L�>É b Ã .

KLu>½>Û>ÜL�L�>É : �L  °>± 
>¶LOL� q ½L¡L¢>¾>� , |L}�~��>ëL�>ÑL� � �>åL�L�L�>½�~��>Ò>ÓL�L� .¯ ú>ß>»>¼L]>å>½ °>±>´ , gLh °>± �>¶LOL� q ½>¾>�>Ò>Ó ;
¯ ú>ß>Ô>Õ>¶>û ´ , gLh>»>¼L]>å>½ °>± �>¶LO°>± ½L_L£>� â Ò>Ó ;

¯ Ò>Ó>¶>·>Ô>Õ ´ , gLh>»>¼L]>å>½ °>± .

2 ¤¦¥¦§¦¨¦©¦ª¬«®­®¯¬°®±®²
cL³LhL�L�L´L�>½LµLh , �L¶>é>ï�~�� : ¶LO�~�� k
· ML¸L¹�~��L� °>± ~�� , U>Á>Ñ [ x>¶LO>�>� ,

·
ML¸L¹>�>�L� °>± �>� .

2.1 ºL»L¼L½
é>»>¼>½>¶LO>ÉL¾Lz , é>¶LO>½L¿LÀ>¾>�>ÉLÁ ,

b �LÂ>¶LO�~�� : Gp = (P , Ep−p), Ã�� P = {p1, p2, · · ·

, pm} É>»>¼>¶LO>½L�LÄ ; Ep−p ={(pi, pj)}, i, j = 1, 2, · · ·, m ÉLÁ>½L�LÄ , (pi, pj) ÅLÆ pi 
 pj

qLÇ>¯ ¾>� ,

Å�ÈF¶LO pi 
 pj ½>Û>ÜL¿LÀL_L£ .

2.2 ÉLÊLËLÌL¼L½
é · ML¸L¹ ( �LÍLÎ °>± ½ · M , ãFä : uLÏ kÑÐLÒlkÑÓLÔlkÑÕLÖlkÑ×LØlkÑÙ à>
LÚLÛLÜL¹ [9] í ) ÉL¾Lz ,

é · ML¸L¹DõFö>½L_L£>¾>�>ÉLÁ ,
b �LÂ °>± · ML¸L¹�~�� : Gz = (Z, Ez−z), Ã�� Z={z1, z2, · · ·, zn} É ·

ML¸L¹>½L�LÄ ; Ez−z = {(zi, zj)}, i, j = 1, 2, · · ·, n ÉLÁ>½L�LÄ , (zi, zj) ÅLÆ zi 
 zj

qLÇ>¯ ¾LÝ , Å�È · M
¸L¹ zi 
 zj ½DõFöL_L£ .

2.3 ÞLßL¼L½à
K = {ke1, ke2, · · · , ken} ÅLÆ>»>¼��FÊ>Â °>±Lá ½L�LÄ , |LâLãLäLv θ(kei, kej) ÅLÆL�L� °>±LáLq ½¾>� . »>¼ °>± b ÅLÆ>É � ��~�� : Gk = (K, Ek−k), Ã�� , E = {(ke i, kej)|θ(kei, kej) = 1} ÉLÁ>½L�LÄ , Á

(kei, kej) ÅLÆ>Þ ke i å kej ½LæDæ�Á , ÃLçLè>É ke i � kej � qLÇ>¯ ¾LÝ>¾>� .°>±Lá
(ke, knowledge element)[10−11], �Lé>ÂLnLê °>± ÅLë>½ °>±LìLí , ºLî>à °>± ½ bLï ìLí . KLu

½ °>±Lá ÏLð>Ñ · ML¸L¹>½WuLKWñLòWóLô , õLöL÷Lø °>±LáLùLú ,
b ÅLÆ>É : ke = w1w2 · · ·wm, Ã�� wi Å

Æ>»L� °>±Lá ½Lû i �LüLýLþ . �L� °>±LáLq ½>¾>� ,
b é>ÏLðDã�ÿ>º��Lé>ÂL_L�>½Lþ ( ÀL��� â�� ö 1 p

Ã��>ú��L¡ °>±Lá ÎLè>½>Â��Lè>½Lþ , ���>É °>±�	 ) 
>ú�� , �>Á>ì>É :

θ(kei, kej) =

{

1, kei � ej � q ÂL_L�>½ °>±�	
0, kei � ej � q æL_L�>½ °>±�	 (1)

Å�
Lz>½ � v>à , ¾>�>½>Ý��>à ,
°>± ~��>º�����~�� , |�����~��>Í>Î [12−13] ULVLô å é>ï>À>à :

1) ~����FÂ ó Ý��>� . �>�>º�~��>½��L� , �>���FÊ>Â>½Lz��>º �L��� Ý>½ . ³Lh>ì (1)
b °

, ÍLÎL_L�°>±�	 ½ °>±Lá�� ß��L� � ���>� , �>�>½>Ý ô���� ö °>±Lá � °>±�	 ½LµLv .

2)
°>± ~��>½����>���L´ . ³Lh�~��>½>àLM b ° , Ñ °>± ~������>�>Ò>Ó��L´>º b Ó>½ , ���>���L´��

ºLe��>���F½�
Lz�� ¯L�L� �W� � ´ , �L´LX>½��>�LÅLÆ>É : Ci = {kei1, kei2, · · ·, kein}. KLu>Ñ °>± ~��Ò>Ó����>���L´>½��>Î��L|>½>º Bron and Kerbosch[14] �>Î ,
\ �>Î>Ã�����~����FÊ>Â>½��>� , ~��LULV>�

é� LÏ Ucinet[15] !�" ZLl \ �>Î .
� ß�# â S ,

b éLe��L´LX>½���$�%�&L¿LÀ .
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2.4 -L¼L½�.�/�0¯ ¶LO�~�� k
· ML¸L¹�~��L� °>± ~��>½�
LzL� qLÇ>¯ x>ä>ïW¡L¢>¾�$ .

1) ¶LO å · ML¸L¹>½L¡L¢ : ÅLÆ>¶LO�1>Â�2�3 ·�4�5�6 .

Z(pi) = {zj |zj ∈ Z, θ(pi, zj) = 1} (2)798
, Z(pi) :�;�<�= pi 1�>�? 4�5�6�@�A�B ; θ(pi, zj) = 1 :�; pi 1�>�? 4�5�6 zj .

2) ? 4�5�6�C�D�E�F�@�G�H : :�;�? 4�5�6�I�J 2�3 D�E .

K(zi) = {kej |kej ∈ K, θ(zi, kej) = 1} (3)798
, K(zi) :�;�? 4�5�6 zi

I�J�@�D�E�F�@�A�B
; θ(zi, kej) = 1 :�; zi

I�J�D�E�F
kej .

3) <�= C�D�E�F�@�G�H : :�;�<�=�1�>�2�3 D�E .

K(pi) = {kej |kej ∈ K, θ(pi, kej) = 1} (4)798
, K(pi) :�;�<�= pi 1�> D�E�F�@�A�B ; θ(pi, kej) = 1 :�; pi 1�> D�E�F kej . K�L�M�N�O�<�= @�P�QD�E
, R�S (4)

@�T L�U9VWS (2)(3) X B�Y�Z .

4)
D�E�F�C <�= @�G�H : :�;�1�>�[�\ D�E�@ <�= .

P (kei) = {pj |pj ∈ P, ϕ(kei, pj) = 1} (5)798
, P (kei) :�;�]�^ 8W_ >�1�> D�E�F kei

@ <�= ; ϕ(kei, pj) = 1 :�; D�E�F kei ` <�= pj 1�> , P (kei)8WF�a�@�b�c�d�e�A�B�@�f�c
|P (kei)|, :�;�1�> D�E�F kei

@ <�= b�c .g�h�i�j G�H�k�l
, m�n�<�=9oWprqs? 4�5�6 oWp�t D�E oWp�u�v A�Z , w�U�x�y�z9oWp�{�| [16].

2.5 }�~��������
x�y @ z9oWp�{�| Q�4 K�� :

1) ��z9oWp 8 ,
D�E oWp������9oWp ,

D�E�F � f���������F ;

2) <�=�t�? 4�5�6 1�> @�D�E , U���������<�=9oWp�� D�E oWp�� @�k�l , ����? 4�5�6 oWp�� D�E o
p�� @�k�l������ , VW������� 7�D�E oWp � :�; ;

3) U g�h D�E oWp���<�=9oWp�� @�k�l ,
����@���� ]�^���� @�D�E .

3 ������ �¡�¢¤£(¥(¦
g�h D�E oWp���<�=9oWp�§�� @�k�l , U������ ����¨�©������ ]�^�ª�«�¬ D­E , ��� f�® i U�� ���

]�^�ª�«�¬�¯�° , � T�B ]�^ @�±�²�³�´������ ]�^���� @�D�E .

3.1 µ�¶�·�¸�¹
ª�«�¬ D�E (elk, Easily loss knowledge), º���]�^ 8 `�»�¼ c <�=�½�> @�D­E , ¾�¿�<�= @ «�¬ , À�3D�E�Á ª�«�¬ . ª�«�¬ D�E�@�Â�� S�Ã :

L(ke) = {kei ‖P (kei)| ≤ thr(elk)} (6)798
, thr(elk) Ã�Ä ��@9ÅWÆ , Ç |P (kei)| ≤ thr(elk) È , É�Ã kei ��ª�«�¬ D�E ,

��Ê�³�´ � thr(elk )=1. ª
«�¬ D�E ������È�u�v�Ë�Ì�t�Í9Î , Ï @�Â�Ð >�Ñ e É�Ò�]�^ D�E�@�Ó�Ô�Õ�Ö .

3.2 µ�¶�·�×�Ø
S (6)

8
, � L(ke) Ù @�D�E�F�Ú ��ª�«�¬ D�E , Û�n e ¯�° ��Ü , M�>�Ç 798WÝ�Þ � D�E�F ��ª­«�¬D�E È , Ï�ß���ª�«�¬�¯�° (eld, Easily loss domain). n e ]�^ D�E , ��à @�D�E�F «�¬ _�á�Z�@�â ¬­U�ãä Ý

, Û�¯�° @ «�¬ _�á�Z�@�â ¬�å�U�ã�æ�ç Ý , è���ª�«�¬�¯�° @�Â ��é�Ã�ê�� .

n L(ke) ë�ì�í�î Z�ï�l , ð ï�l�ñ�ò ¯�° . ó Ci(L) :�;�¯�° Ci

8 ª�«�¬ D�E�F�@�A�B ,
g�h ¯�°D�E�@ «�¬�ô ��Â�Ð Ci ��õ���ª�«�¬�¯�° . ¯�° D�E�@ «�¬�ô ��ö Ã : |Ci(L)|/|Ci|,

798
|Ci(L)| t |Ci| �

��:�;�÷ùø A�B98WF�a�@�b�c . è���Ï @�J�ö � Ci

8 ª�«�¬ D�E�F�@�b�c�ú�D�E�F�û�c­@9üWý . ª�«�¬�¯
° @�Â�� S�U�:�;�Ã :

Lc(C) = {Ci| |Ci(L)| / |Ci| ≥ thr(eld)} (7)
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7 8
, thr(eld) Ã Ä � @ Å Æ , Ç |Ci(L)|/|Ci| ≥ thr(eld) È , É Ã Ci � ª « ¬ ¯ ° ,

� Ê ³ ´ � thr(eld)=100%.

ð�]�^�ª�«�¬ D�E t�ª�«�¬�¯�°�u�v�] B , � T�B ]�^ ±�²�³�´ U ��� ]�^���� @�D�E . ]�^���� @�DE���� í , ����� ������� <�� .

4 ��������£�¥¤¦
��� <���º ` ]�^�� 8 u�v ����@ <�= , ������������]�^���� D�E u�v ��� È ,  �!�"�ô�#rq%$�&�'rq

$)()* . è­� �)� <)� @­�­� �­� ü,+ <­= D­E �­]­^­�­� D­E­@)-).)/ ô , À)0­�)1 h -). ô ©)2 , 354@�-�. ô ¨�© ��ç�6�7 VSM.

4.1 8�9 VSM ��:�;�<�=�>
VSM (Vector space model, ? �)@ �­{­| )[17−18] �)A � :­; @)B)C­©)2 , ð)A)D D

ñ­ò V,E­])F)GH
(t1, t2, · · ·, tn) t - � @)I ê (w1, w2, · · ·, wn) x Z , R)A)D Di :­;­Ã : Di =

⇀

d i = (wij)1×n =

[wi1, wi2, · · · , win], J�í���� Di t Dj

@�K�L�M�N�� :�;�Ï�O @�-�. ô .

K�L�ð9V D�E :�; @ ]�^���� D�E t�½�> D�E�@ <�= Ú�ñ�Z�D�E�P�6 , R�]�^���� D�E ��<�= D�E�@�-.�Q�R U���S�T Z�D�E)P�6 � @�-).)Q�R .
D�E�P�6 ½�> @�D�E�F :­;­Ã P (ke1, ke2, · · ·, ken),

¨�©�- �
D�E�F�I ê [16], W = tf × idf ,

798
tf =

k∑

i=1

ni/
k∑

i=1

Ni,
k∑

i=1

ni :�; D�E�F kei � D�E�P�698VU�W�@�û�X�c ,

k∑

i=1

Ni :�; D�E�P�6�I�J�D�E�F�@�û�b�c ; idf = lg(P/Pt), P Ã D�E�P�6�û�c , Pt :�; I�J�D�E�F kei

@�D
E�P�6�b�c

.
I ê ¨�© í ,

D�E�P�6 :�;�Ã : Pi =
⇀

p i = (wij)1×n = [wi1, wi2, · · · , win]. Pi t Pj

@�-�. ô�UY�Z�[ ? ��@�K�L�M�N�¨�© .f�e
VSM

@�-�. ô ©�2 1 h @ � D�E�F , Û�À�\�\ 2 ä ã�]�* @�^�G�U�D�E�P�6�@ ¯�°���õ -�. . ð DE oWp�ë�ì�í�î Z�@�ï�l�ñ�ò ¯�° , _�¯�° @�L ô�`�a D�E�P�6�@�-�.�Q .

4.2 8�9�×�Ø�b�c���:�;�<�=�>_ > D�E�F ��E ��@�d�e U�:�;�Ã :

K = (kei)1×n = [ke1, ke2, · · · , ken] (8)

ð�S (8)
ò Ã d�e ? � , R D�E�P�6 Pi ½�> @�D�E�F :�;�Ã : Pi =[vi1, vi2, · · ·, vin]=(vik)1×n, Pi Ã�v

? � ,
798WF�a

vik f Æ 0 g 1, :�; D�E�P�6 Pi ��õ I�J�D�E�F kek. R _ > D�E�P�6 � D�E�F�@�k�l :
;�Ã�h�i P , K�S (9)

_ ; .

P = (vik)l×n =







D
E
P
6

D�E�F
︷ ︸︸ ︷








v11, v12, · · · , v1n

v21, v22, · · · , v2n

...

vl1, vl2, · · · , vln









(9)

798
, v�:�; D�E�P�6 , j�:�; D�E�F . è�Ã D�E�F�b�c�+�k , h�i P

@ j c�l�l�+�Ý ,
ä�m e�¨�©

. è���nD�E oWp�u�v�ë�ì�n�o , ð�ë�ì�í @�ï�l�ñ�ò ¯�°�m ò Ã�:�;�o�ô .

S (8)
ò Ã d�e ? � , ë�ì�í�¯�° Cj

I�J�@�D�E�F U�:�; Z Cj = [v1j , v2j , · · ·, vnj ]
T = (vkj)n×1, Cj

Ã�jp? � ,
798 h�i F�a vkj f Æ 0 g 1, :�; D�E�F kek ��õ���¯�° Cj

8
. R _ >�¯�°�� D�E�F�@�k�l U

:�;�Ã�h�i C, K�S (10)
_ ; . h�i C

@ x�y�� / ��q�r D�E oWp 8 _ > ï�l­@ � / [14−15], K 2.3
Ö�s

t
.

C = (vkj)n×m =







D
E
F

¯�°
︷ ︸︸ ︷








v11, v12, · · · , v1m

v21, v22, · · · , v2m

...

vn1, vn2, · · · , vnm









(10)
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798
, v�:�; D�E�F , j�:�;�¯�° .

P � C
-�����Z�D�E�P�6�@ ¯�°p? � h�i T : T = P × C = (vik)l×n × (vkj)n×m = (cij)l×m,

¨�© � /
K�S (11)

_ ; .

T = P × C =







D
E
P
6

D�E�F
︷ ︸︸ ︷








v11, v12, · · · , v1n

v21, v22, · · · , v2n

...

vl1, vl2, · · · , vln









×







D
E
F

¯�°
︷ ︸︸ ︷








v11, v12, · · · , v1m

v21, v22, · · · , v2m

...

vn1, vn2, · · · , vnm









=







D
E
P
6

¯�°
︷ ︸︸ ︷








c11, c12, · · · , c1m

c21, c22, · · · , c2m

...

cl1, cl2, · · · , clm









(11)798
,

cij = Pi × Cj = (vik)1×n × (vkj)n×1 =

n∑

k=1

vik × vkj (12)

cij :�; D�E�P�6 Pi ½�> @���e ¯�° Cj

D�E�F�@�b�c
, � cij � ��¯�° Cj

8WD�E�F�@�û�b�c R�U�u
v���E�� .

��h�i T
8

, v�:�; D�E�P�6 , j�:�;�¯�° , è�� Pi

@ ¯�°p? � :�;�Ã Ti,
_ � f�e ¯�°p? ��@ Pi t

Pj

-�. ô Sim
@�¨�© K�S (13)

_ ; .

Sim(Pi, Pj) = cos (
⇀

T i,
⇀

T j) =

⇀

T i ·
⇀

T j
∥
∥
∥

⇀

T i

∥
∥
∥ ×

∥
∥
∥

⇀

T j

∥
∥
∥

=

m∑

k=1

cik × cji

√[(
m∑

k=1

c2
ik

) (
m∑

k=1

c2
jk

)] (13)

��u�v -�. ô ¨�© È , ������� f�e ¯�° @�-�. ô ©�2�¨�© , ��� f�e VSM
@�-�. ô ©�2�¨�© , J�í gh T L�u�v�� B�Â�Ð .

f�e
VSM

@�-�. ô ©�2 � B�C�©�2 ,
e�� &�t��p�V& Ú >���� .

5 �������
5.1 �������
��� T�B E b�±�ý , n � A s t @ {�|�t�\ 2 u�v���� .

[�u�v f�®��  �`�a @ ]�^ ,
Ê ����<�ß ����@ \�S ����� ]�^ @­D�E­T x , ����<�=���n�]�^���� @D�E u�v� �! ,

Y�� ��<�= @�D�E ���­�­]�^­��� @­D�E)+)-�  . À�¡ ä Û�<�=� �! @ È­�)¢ q£$�&)' ,
Y

��¤�¥���¦ ]�^ D�E�§�¨ ' ¦ <�= @�b�6 ã�© .ª�«
2006 ¬ 8 ­ , ��]�^�> Z = 30 < , ®�¯�: ¦ 301

b�� ` Z L (: W î�S�� : °�±�²�Arq´³�µ�²�Arq
 �¶�·�¸�����¹�º , Ï�O Ú���e�D�E�@ ? 4�5�6�»�¼ , ½�¾�¿�Ã�? 4�5�6 ).

f�®��  �`�a�� D�E�À�A |�Á�Â ,

è���Ã�Ä�<�= @�D�E U�������¯�: @�� ` Z L ��^�G .

5.2 ��Å�Æ�Ç�È�É�Ê
1 h�i�j c h m g�h � A s t @ \ 2 ,

¥�Z ��]�^�<�ß ��� ��Ë @ � / K�� :

1) Ì ��� ,
I�Í A�Î�Ì ��� ����Ï�Ì ��� . A�Î�Ì ��� º�ð�?�Ð 5�6�Ñ�Ò�Z U�Ó)Ô�Õ ��� , ��Ö�× D�EF­@ÙØ,Ú A)D ; �)Ï)Ì �­� º­n 8 A­u­v @ �)Ï �­� ,

8 A ä)Û)Ü A @ Ï­�)Ï­§­�­> @)Ý , Ã ¦)¨ ' 8 A DE�F�Þ�ß�@�à�� ô , ������n 8 A�u�v���Ï ��� .

2) z9oWp @ x�y .
g�h ±�ý�c h ����_�?�Ð 5�698 Ö�× D�E�F , ����x�y�<�=9oWprq ?�Ð 5�6 oWprq DE o p , m)1 h ÷ b o p­§­� @­G­H­k­l x­y­z o p­{­| .

7 8 <­=­� D­E §­� @­k­l , �­�­�­<­=­�­?)Ð5�6�@�k�l t�?�Ð 5�6 � D�E §�� @�k�l X B�Y�Z�@ , \ 2 K�á 2
Ö�s t

, Ö�× @ z9oWp�K�â 1
_ ; .

3)
g�h D�E oWp���<�=9oWp @�k�l ,

��� ]�^���� @�D�E , \ 2 K�á 3
Ö�s t

,
����@ ]�^�ª�«�¬ D�E

K�â 2
_ ; (thr(elk) Ä�Ã 1);

����@ ª�«�¬�¯�°�K�â 3
_ ; (thr(eld) Ä�Ã 0.4, Ã ¦�ã � , ¯�° @ ª�«�¬D�E�F�b�c�ä�å Ã Ý�e 70, æ Æ Ä � ��� g�h ±�²�@�ç�6�³�´ ,

Y�� A�R P ����Ã ¦�ã � ����T L ).
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è
1 é�ê�ë è ( ì�í )

è
2 î�ï�ð�ñ�ò�ó�ô�õ�ê�ë è è

3 î�ï�õ�ð�ñ�ò�ö�÷�ê�ë è
4) ð�]�^���� @�D�E ��<�= D�E u�v -�. ô ¨�© ,

-�. ô�' [ Ã ��� <�� , \ 2 K�á 4
Ö�s t

.

5)
����¥���� <���í , w�U�����]�^���� @�D�E n���<���u�v ��� .

5.3 ��Å�É�Ê���ø�ù
1) ]�^�ª�«�¬ D�E�@ oWp�â + X�ú ,

Üpû ª�«�¬ D�E�F�+�k , À���è�Ã f�®��  �`�a���n �  �4�ü @ `
a , è���] k�D�E M ` E b < _ ½�> .

2) ª�«�¬�¯�° @ oWp�â ü ª�«�¬ D�E�@ oWp�â�Ò�ý , E�\�����è�Ã�����ë�ì�U���n�þ9oWp @ X�ú�ô , ÿ
E�\�������è�Ã � A�n�ª�«�¬�¯�° @�� ��Ä ��¦���b æ Æ . â 3

8 ª�«�¬�¯�°�Ã���� 10
b ¯�° ,

Y ¯�°p?� :­;­Ã : KN=[ ]­^ (85),
l ¾ (149),

B��
(122), �)¶ (103), ��� (83), {­| (100), 	�
 (120), � �

(117),
� ² (73),

T x (71)],
798

“()” � @�c�
 :�;���¯�° 8 ª�«�¬ D�E�F�@�b�c ,
ü K : “ ]�^ (85)” :�;

� “ ]�^ ” ¯�° 8 ª�«�¬ D�E�F�@�b�c � 85, Ï�����n � , � ��¯�° 8WD�E�F�@�û�b�c w�U�u�v d�e � ,
i�j

¯�°p? � u�v d�e ��í�:�;�Ã : KN=[ ]�^ (0.56),
l ¾ (0.52),

B��
(0.48), ��¶ (0.46), ��� (0.45), {�|

(0.43), 	�
 (0.43), � � (0.42),
� ² (0.41),

T x (0.40)]. ��²�����\�:�;�\�S ,
Ú U D�����@���� <�� @D�E ������À 10

b ¯�° -�  , g�� 798���b�-�  .

3) � ¨�© ]�^���� D�E ��<�= D�E�@�-�. ô�È , ������� f�e ¯�°p? ��@�-�. ô ©�2 , ��� f�e VSM
@

-). ô ©)2 , ã)�)�­�­¯­°��)�­t D­E �)� Ú)-). .
-). ô ¨­©­T L­� c­Æ ,

Y�� � -). ô ¨­©­T L)4 � Ä@�Æ ����� 0.929, 0.442; 0.890, 0.441, ��O @ `�a�¯�°������ : “ ��� � ²�����¶ ”; “
c���B�� ��Ë � ²���\2

”. _�¯�° ñ ����]�^ @ ª�«�¬­¯�°����­>�� -� ­@ . ��� ¨�U�@ � , � -�. ô ¨�©�T L @�f�® i , ��í @
<�������� g�h ç�6�@�±�²�³�´ u�v ��� .

6 ���������
� `)a)_ D­E t­z o p @)L ô­n­]­^­<­ß �)� u­v ¦ `�a . 1) 1 h c h �­�­y� ­<­= o p q ?)Ð 5­6

oWp�t D�E oWp , J�í g�h oWp�§�� @�G�H�k�l x�y�z9oWp ; 2) 1 h D�E oWp�t�<�=9oWp�§�� @�k�l���� ]
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^���� @�D�E ; 3) 1 h -�. ô ©�2�¨�© ]�^���� D�E ��<­= D­E�@)-�. ô ,
-�. ô Ý [ Ã ��� <�� , J�í�1h ]�^���� @�D�E n ��� <���u�v ��� .

`�a 8�! > ä�" § � ,
ü K : :�; U�@ ]�^ D�E�Ú � P�Q�@ , n�# Q�D�E ������# Q�D�E�P�Q � ; ¯�° @

:�;�����$ e���Y ä�%�% � Y ï�l�& : ; ÿ�' , h�i T
8W@

cij ��� `�(�) B�*�@�I�Æ ;
��� <�� @���� �

����N�O 7 Ï�\�� , K : ¬�+rq  �,rq Q �rqsÇ�4�- ´�d , À�� ³�´�Ú ��������`�a .. O 3 4 @�/�ò ��]�0�1 , ����¯�2 U�� , 3���4�×�5�v�¹�6�7 ä�8�9�: .
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