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Abstract For the disadvantages of full replication approach and only adopting tracking error as the object

of index tracking, an index tracking optimal model is constructed in which a tradeoff between minimizing

tracking error and maximizing excess return is treated as objective function, and practical constraints such

as total transaction cost limit, cash flow constraint and short sale restriction are considered . Moreover, an

improved genetic neural network using binary and real-valued combination coding method is presented to

optimize the assets allocation in index tracking management. The combination of genetic algorithm and

Solis&Wets operator, elitist selection make the genetic search space more diverse, accelerates the genetic

algorithm’s convergence speed and improve network convergence speed. Experimental results for shenzheng

100 index tracking verify that assets allocation and the performance of index tracking obtained by genetic

neural network algorithm are superior to those of full replication approach, and realize dynamic tracking

of the target index.
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1 D=�K�Bzu=m�KL{Y�K/u�1&Q=/q%Wzu, i/moW7ÆY�1}J,  R$~J�	$b��K7~��, ���K�BH7$�&b��KWOP, yx�K/utb��KÆpÆi�#3��Vtb��K�jWB\I5�f3 [1] . I3y$�, &Q&,L{"~"GÆpOQ&,L{W5o��, q��UIV7,WB\ [2−4]. _G, W<��?0Ws
5FA, �K�BzuKz�KAn=W4K&,07, �\a~=,Lx51�xW/�.�KAn=,Ls
#}, /(=�."jW�K�Bzu, �{z,"j, �U~zt	�&u5kA�&u:M) [5−6]. b��+�KL{Mn&it	�&u�1�K�B&,. t	�&uWk_=&$f��: 2007-11-19ZM{�: E' (1974–), m, 9f�2�, L<�U= ;, 5LC�{%: |��:, |���'-. E-mail: luckyli-

ulei@126.com; smartliulei@yahoo.cn.



^ 1z E': MsSD'�wOX�L�ClB{v 23,z7qzaQ, Wr(K, Rt	�&�t	&QfW�K�Bzu, 5KP�Æi7Hp(W=Æ?0 [7]. mr++�I�7HW=Æ?0, �?0�f3qM, b��KW�&5�*S{7~��W(;Y_SJ�qM��W� �, &it	�&u�iT$qÆWa�tI5�B/), N$qÆWoW7Æ5qMW�B�- [8] (Tracking error, TE) Iq[&�s�&N$WÆj7i.kA�&u�=4ib��K7~"Wa�?R$�&b��K, 4Z�k�KH7W�B7ÆS{tb��K�^W�B�-�&��UsEWyyh,!5q"K;W��H7	�ULU�KAn=WbW [9]. �++�tE(�ÆW�0�, �K�BW#g=��b��KW�A��a��BH7, m�BH7WoW}i5�{FY11��i��Wf℄&,,ZU&i92WkAzu$�1�K�B&,	�Vmz/K.Gs, b�+hsm�K�BWB� [10−13] 4K=7/�B�-�PKS, :"�H�K�&W5oB\�, US�:��^W�;#�. �-~U�B�-Kz�K�BWb�1K, ZV�BH7"Pdi<~j7�KWF<, _G�6j/�H�KAn=WB\I, �=K�Z���BH7W�B�-��i'�s, DKm�K�B/9+s(W7Æ (	"oW7Æ5�{7ÆY), US�K�BH7�v;)K�1&,.�mt	�&uJ�W�5~U�B�-Kz�K�Bb�1KW"G, �H1XoW+WoW7Æ��{�S��&5RS"sWK;�&Y}J, Æ~U�B�-J'A55oB\JMA:�W�;Kz�K�BWb�1K, TRCUuW>i1K, &ir�&51K�H7�PWRC BP vNm�K�B&,+W=/kAq%�1B�, 4Z�kW�BH7B\��is�b��KB\. �Uuij/kAvNu�5��3;: vNu�&ir�&�P, m5s���KW1K�P�1 Solis&Wets �U [14],4*WRCUuÆp�A)?5�A)K [15−16] Wk_; u7RCU?5 Solis&Wets U?(7=OWzuUSJY�e
D)K4VRCRY�^WÆenI3�2, [�=RCUuWB7Ti; &if℄'K�P [17] zu, bÆ=5s��KWkA�i. �m%� 100 �KW1�u-�\: iRC&�vNUu�1�K�BW(-krt	�&u, ��1�=b��KWf℄�B.

2 S)iYFs�;℄�QoK&/~Kz&Q&,W�K�Bzu, �KAn=B�Wh�4KpU���zZ [18] : J'A�B�-, JMA�BH7W5oB\, US�;�B�-t5oB\�^W#�. �K�BW/9, 4K=�B�-55oB\W&,/9, #g�r���|;P�i�;j7�KB\W�BH7, ��;`��B�-J'A55oB\IJMA�^Wv;. _G, ;;�K�BWb�p:�: �B�-55oB\I [19] . ��=�BH7tb��KB\�^W-^, =�=Pd/^hB\r-W(O(. �:��:i;=�K�,�m�BH7W7~��<�i4��BH7W7~��a�i4USm�.}JW&,i4, ���&,i457Æ&,i4Y.�Æ~Zk3W�K�BkA℄.+, $dj/�H�B�-55oB\:�KSW�K�Bb�1K, ��H�K�B/9W}Jgh, $�wJk�BH7. �Zm�K�BkA℄.+W�;�1dZ:

N : �n=W"sEK;

J : �BH7+	0W"sK; εi: ��BH7+;p"s i WJ'�1 (i = 1, 2, · · · , N); δi: ��BH7+;p"s i WJM�1 (i = 1, 2, · · · , N); Xi: S��BH7+"s i W�K (i = 1, 2, · · · , N); T : ��/�mz�BH7 [Xi] 8EzP�*W�BH7; Vit: "s i � t /�WW""℄ (t = 0, 1, · · · , T ); Rt: b��K�/^ thWB\I (t = 1, 2, · · · , T ); Ccash : T /�W�BH7+;pW�{;, Ccash > 0�9�Un=U�BH7+W�{, Ccash < 0 �9S?�BH7+W"sVUW�{; C : � T /�, S��BH7
[Xi] WE℄�, i2, �1+W�KL{��oW7ÆY}i=W=/nb��K7~���7W�BH75�{:$~H7, C =

∑N
i=1 ViT Xi+Ccash, C > 0; Fi(ζ, θ, t): t /�"s i I;p ζ "�fU;p θ "Zs(WoW7Æ. ξ > θ �9S? ζ − θ " i"s; ξ < θ �9R� θ− ζ " i"s; S ζ = θ /, Fi(ζ, θ, t) = 0.Æ~&iRC&�vNUu�1�U/, moW7ÆW1K07Vp�&; γ: oW7Æ� C +Z�W�1

(0 ≤ γ ≤ 1); xi: *W�BH7+"s i W�K (i = 1, 2, · · · , N); Ctrans: � T /�IS��BH7 [Xi] 8Ez*W�BH7 [xi] WEWoW7Æ; rt: *W�BH7 [xi] �/^ t hWB\I (t = 1, 2, · · · , T ); zi: �
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Ctrans =
N
∑
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Fi(Xi, xi, T ) (1)
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, t = 1, 2, · · · , T (2)

t /��t − 1 /�*W�BH7WE℄�~�z ∑N
i=1 Vi,txi 5 ∑N
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T (4)5oB\I�9z:
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T (6)

r∗ �9�BH7ZIWEB\tb��KEB\W-�.�-ZpWL{h~~�B�Kq"�H{\b�, eU�)�KL{�^W��	�r\XW7Æ,R=�-�Pd9i �*�B�-, 	p�iIV5/�KWB\ (r∗ > 0), �H�B�-t5oB\:�W�;#�, VU�K�BWP�b�z:

min λ ∗ TE − (1 − λ)r∗, 0 ≤ λ ≤ 1 (7)�. λ W�Ae�=�B�-t5oB\I�^b0W�;#�, λ = 1 m�K�BWb�zJ'A�B�-, λ = 0 m�K�BWb�zJMA5oB\.n7 (4)�(6) 5 (7), �Vb�1KWÆe07z:
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(8)℄.W}Jghz:
N
∑

i=1

Vi,T xi = C − Ctrans (9)7 (9) z�{v;}J, �9 T /�*W�BH7WE℄��6Yr T /�z�BH7W℄�[ wD�{b�EWoW7Æ.

Ctrans ≤ γC (10)S γ ��d/, 7 (10) z1XWoW7Æ}J.

xi ≥ 0, i = 1, 2, · · · , N (11)�HU�+J�S��&, 7 (11) z�BH7+�"sWS��&}J.

εizi ≤ Vi,T xi/C ≤ δizi (12)7 (12) zRS"s i WoW7Æ� C +Z��1, S*W�BH7";p"s i (zi = 0) /, xi = 0; S*W�BH7;p"s i (zi = 1) /, xi W��EU>S�& (εi ≤ Vi,T xi/C ≤ δi).
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3 ,a��
3.1 tpN�8Z�U*^RCUunr{aQii�G�3��>ir�1B,Ya_, T�7nAvVUi, Shapcott[20] �
1992 kDHmRCUuir�KL{�kAv. R�`W GA J�RY=y(IZ5�t
$kAi4Y� , zG, �X1A=7n��zu [21−22] , Æ~&iH7�P�WRCUu$���)��. �Zu7�K�BW=/kAq%m�UuKaQz#:

1) �P: Æ~+&�vNWu�&ir�&�P, ���K (T�BH7+�"sZ��1) &i1K��P. �ZUp 1 Z9WvNz1P\�.H7�PWzu.

0 1 3��jn�P[uqO�
℄ 1 3&�x!t 3, 4 5 5 3�5, u��P=�&�x�3O8USt��5W&�x�3O8$�nW, 1 �9�5s (T*W�BH7+;p"s i, zi = 1), 0 �9"5s (T*W�BH7+"	""s i, zi = 0), _G�Pz 1110. z4�9u�Wr�&Pt�9��W1KPPPm,mr"5sW&�x, C{��z 0, _Gt℄ 1 3&�xu��PmW1K��Pz 0.0110, 0.0512, 0.1,

0. _Gp 2 Z9vNH7�Pu-z: F�*u��P: 1110 1010, b0*u��P: 11 10 11 00, mW��z0.0110 0.0512, 0.1, 0, 0.0422, 0, 0.0071, 0,

0.0035, 0.0017, 0.1,0, 0.1,0.0021, 0,0.Æ~<�%� 100 �KKzb��K, &i 100-15-1 WvNu�, >6Æe (>6�BH7) W�H7�PEp 3030 �xSH7, � 1515 �zWN(7W��z 0 J 1 Wr�&P, = 1515 �zWN(7W�9vN��W1KPE.

2) >6Æe (>6�BH7): ��>6IÆ�^+W�<"sKb, ��e (�e)  WW 1 } (L_)O� 1 !"s, 1 g��e	O� 1 .n=H7; H7RCUuW>6ÆeWW�PE=WN/(W, R1K��P�d��iW5s���K��yyh,�HU�K�BH7+�"sZ�1X�1P�"5/
10%, Æ~���yyz [0, 0.1], �Zp��5z 1.

3) >iVU5RCUuW<�U?: >i1K<�7 (8) Z9Wb�1K, j/TG7 (9)–(12) Z9W}Jgh. <�U?&iWO+Zp�e>iWv��, Zrv�>iW�e`^, ��1�PHo+��iWN(7WPE!}`^W�e.

4) o+U?5�^U?: Æ~b?WRCUu�m�PE+r�&PE51KPEj/�1�:RCUu+Wo+5�^�U. ��1o+�U/, mmW1K��P�1mYWo+$t7��PEWo+U?W�U, Æ~&iQ_o+, o+I� 0.8. ��1�^�U/, mr�9&�vN���KW1K��P�1�mW�A, �-a:�&�x�^W5s�^U?�&, �mW���KW1K��PM�&, ��^U?	[=a:�&�x�^W5s, �MK�W	[{���KW1K��P, �P�WNd, �"5/ 0.1, �^I� 0.01. mrJY�e (Jk�BH7) "�1o+5�^(K.�.mH7�P�1WRC�^U?�U,m�9&�vNu�Wr�&PE$~/(=q�W�^(-, qm�9&�vN���KW1K��P�^(-q�. _G, Æ~b?=	0 Solis & Wets �UWH7RYu$[�vN���KW1K��PW�^(-.

3.2 Solis & Wets *V
Solis & Wets UuM=P.	
?kUu [23], �UuWN(7wkAWK>, K>+xSKbYrwkAW�;Kb. �UuUWN(7WK>z>6K>, �WNRY/9+��b�1K�W +J�n$�>a�RYWz$5#3, J-IV	
Jkw. �Zu7Æ~� m�UuKaKz#.mH7�P+�9&�vNWP����KW1K�P~�KzP�~; wi, q��1�PE	=P�K> W . D�<�L�'K Kmax, scnt, fcnt, σub, σlb, ex, ct �>6A�; k = 0, scnt = 0, fcnt = 0,

σ0 = 1, µ0 = 0. {+, k zRYHK, Kmax zJMRYHK, Æ~+� 1000, scnt 5 fcnt z>CRY/9



26 � m � : - M u 2 e ^ 30�+W�℄�;, ~��9�>C+b�1K�n/5:7�5,�WHK, Scnt, Fcnt ~�z scnt, fcnt W�qL�, Æ~~�� 5 5 3. σ0 z Gaussian WN�;W>6z-, σub, σlb ~�zz-�qL�W ��,m� 3 5 0.1. ex, ct =z-#��K, Tb�1K�n/5:7�J,�WHKLUJ5/$dW�L�/mz- σk−1 Z�1W#MJX'W(K�K, Æ~~�� 2 5 0.5, µ0 z Gaussian W>6��. mK> W Kz>6RYK> W0, Solis & Wets �U/9��:

1) $%z-�;z
σk =



















ex · σk−1, � scnt > Scnt,

ct · σk−1, � fcnt > Fcnt,

σub, � σk−1 < σlb,

σk−1, {[.

2) (7P�n| Gaussian WN�;: ξk = N(µk, σk).

3) VUb�1K�
(a) �- f(Wk) < f(ξk), �:

Wk+1 = ξk, µk+1 = 0.2µk + 0.4(ξk − Wk), scnt = scnt + 1, fcnt = 0;

(b) �- f(ξk) ≤ f(Wk) < f(2Wk − ξk), �:

Wk+1 = 2Wk − ξk, µk+1 = µk − 0.4(ξk − Wk), scnt = scnt + 1, fcnt = 0;

(c) ��: Wk+1 = Wk, µk+1 = 0.5µk, fcnt = fcnt + 1, scnt = 0.

4) �- k = kmax, h Solis&Wets �U. �� k = k + 1, xFU 1).5P\P_,  IO/9+ f(Wk) �9K> Wk wP=ZmW BPvNWb�1K�, TRCUu+W>i1K�, QG)r.

3.3 tpN�8�U��2�*^Æ~b?WH7�P�WRC&�vNUu[I��:

1)WN/(PHp 50��eW>6Æe,��I�Pzum{�1H7�P, �AOK%z 1;

2) mP$~�ei/m{r�&PE$~�1�:RCUu(7=O, {[�e�i/m{1K�PE$~�1 Solis& Wets�U(7=O;

3) VUZp�eW>i, �>iTG+ gh, 8 4), ��8 7);

4) <� m �Æp	
3W�Aw, <�/�Y�Q�e;

5) ~�U�)�Awz>6w, VU&�xvNWF?Jkw;

6) VU m �JkwW��5z-, Uz-J'WwKzJkwF?, uJ;

7) /i<�U?(7*W
O, �AOK[ 1, 8 2). 0 2 AV��3�+_T0#3 4)+W	
3=n GA RYN,b�W, GA iUqMI�A#	
w�v, R"i\=d�w�A#��v. _G"iaQ\�z℄ k OÆe+>�JÆW�e	=	
3�Aw, <� m �>�qÆq�Gq"�QW�e		[=	0	
3�AwWI [8] .��RC&�vNUuWF9p�p 2 Z9.
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4 xICX!�5�℄S)iY#Od7Æ~<�%� 100 �Kzb��K, U%� 100 �KW 100 !7~"Kz�<"s, ���BH707�KL{. nr%� 100 �KWa�tIzW�ka�PH (a�/^~�z 5 �5 11 �), WHa�W�1P�� "5/ 10%, �G�s��/3a�. z<~�HWHa�mb��KWf!, <�B�/kz
2006 k 10 � 9 �U 2007 k 8 � 31 ��V 227 ��K�, ��k/^hb��K�1/ 2 Ha�. U
2006 k 10 � 9 �U 2007 k 3 � 16 �W 107 fKz�8y, U 2007 k 3 � 19 �U 2007 k 8 � 31 �W 115 fz`Gy, �8y5`Gy�pPHa�. 1�B�K�${r CSMAR K��, ��ZpWB\I=�H�{</�n=W��"B\I. Gs, �"�H=K7ÆW�b�, Æ~\d:.zu�W�BH7h�1-a�W�PfUBo℄t7a�5��, {+&it	�&uW�BH7�v;W/^�tI57~"a�� tb��K�j.

4.1 "N<	UZ
-J%.}�K�BH7W=/q%/9Æ( =P��}Jgh�WJkA/9,Æ~&iRC&�vNUu5t	�&u�1�K�B/, ��5a��K�BH7W�j}Jz:

1) >6E=/W℄�z C, Æ~�>6E=/z 10 Xx (C = 108). �HU�KL{WE=/n�K�BH7W℄�5�{:$~H7,>6�BH75a�=�BH7+ir	 R5GFWwD�{�1$z 4%, T Ccash = 0.04C;&iRC&�vNUu�1�K�BW{\}Jghz:

2) >6�BH7	" 100 �"s, T J=100;

3) εi = 0, δi = 0.1, T�BH7+�6P!"sn=�1��z 0,  �z 10%;

4) Fi(ζ, θ, t) = 0.005|ξ − θ|Vit, ToW}izZ �JS?"s℄�W 0.5%;

5) � γ = 0.003, T�BH7WoW7Æ�1z 0.3%;

6) λ W>6�z 1.

4.2 "Nb^m"N�lzG�RC&�vNUuWk?,Æ~m&i�UuIVW�K�B(-tt	�&uW�B(-�1m�. �t	�&u�, U 2006 k 10 � 9 �%� 100 �KW 100 !7~"Kz�<"s, ��>6�BH7, j/TG�IW℄P�}Jgh, ���BH7W�f6-t%� 100 �KWa�� 
;P$. U
2007 k 3 � 19 �U 2007 k 8 � 31 � 115 fW�K�z1$`G�zuW�B3i, IV�p 3 Z9W�B(-. &iRC&�vNUu/, U 2006 k 10 � 9 �U 2007 k 3 � 16 � 107 fW�K�Kz�8IÆ, &i℄r$~ZdWb�1K, ���IWÆe}Jgh5�k�a��BH7Wzum&�vN�1�81. �=jIU 2007 k 3 � 19 �U 2007k 8 � 31 � 115 fW�K�z`GK�, G��UuW3i, IV�p 4 Z9W�B(-.

0 3 1�eT_9[Q'gW�� 0 4 vGAV��3�+_[Q'gW��m�KL{&,�5n=�qD, �=�H�KL{�B�-��i'�s, MÆxj/i!IVqÆW5oB\I. Ip 3�p 4 �U�?, Si�B�-55oB\I:�W�;Kz�K�Bb�/, �iRC&�vNUu�1kA�&, VUW�BH7W�K�B(-\�krt	�&u�VUW�B(-. nr++��?0BrÆT73y, �b��K�fqM, p0y3a�/, &iRC&�vNUui!AT
1. ��5j Matlab 7.0 �i�22��
, 2�v.,Xq2No Matlab 7.0  $:9%2�.



28 � m � : - M u 2 e ^ 30�\a��BH7, �L�M?�b/D= /hiIVtb��KqzP$WB\I5�f3; qt	�&unr"	"�6OQ&,W7~, �BAT W%� 100 �K�V�q)=. Gs, WH�Ka�/,5t	�&u��, RC&�vNUuhiIVP��kW�BH7, R:"5~b��K. �MIBP�piP\, �KL{Wk<�rZ7Æ5
�IV?0v�B\, q"=z=peMo. &iRC&�vNUu�1�K�BkAWbWM�rG, T�q3yWn=/9+, i!�<~�H�.1X}JWj/bÆ�K�BW(-, >Kjy?0�f, Iq~"��?073W3yv�B\.z�P#�,&iU :.zu�1�KAn=WÆe(-,Æ~�q=�:.zuZI�BH7W�B�-�5oB\I5{\3i��. D�~��Æ7 (4) 57 (6) VUVU�B�-5�BH7W5oB\I, {+�B�-z�v��B�-, 5oB\Iz�v�5oB\I. {H, nr Sharp �K2i!j/�H	"�l��5|�l���hWE��, q�wg=L{�,~�5nZ|�l��Wi4; ,��I3�=i�B�-$;;n=H7W��NvWP.��a�B\I��, wg=Q}�B�-Z/(v�5oB\I, ZU�:����Uq2\wg��a�=W�KL{WOP. _GÆ~<i�:���$;;U :.zuWOP��, ~�VU=:.zu�W Sharp�K5,��I, u-�� 1 Z9.

R 1 Q'gW�Pz?yQPM��CI8 �C�. 6pC℄J (%) Sharp �L -�J (IR)SD'�wOVv 0.00247 3.338 1.2904 0.2762u
�'v 0.00313 –1.545 0.6131 –0.0926n� 1 ��: 1) I�B�-Wpi�, �iRC&�vNUu�1kA�&W�B�i!2, t	�&uW�B�iK-, R:.zu��B�-W-�"M; 2) I5oB\IWpi�, kA�&uZI�BH7W5oB\I�t	�&u�W5oB\IMWn,�P\���BH7/Z�iWkAzum�KL{W=/q%USB\Ihp|2MWf!, i!QM\bÆ�KAn=I�5oB\IWi4; 3) tt	�&u��, RC&�vNUuZI�BH7W Sharp �K5,��Ih\�qM. nr Sharp �K�9Q}E��ZIW5oB\I, qMW Sharp�K�9q2WOP; q�qMW,��I�9n=H7IV=qÆW��!4Nv, ÆpqÆWn=P(, nGP\RC&�vNUu�W1XB\IÆr�j��Nv�t	�&uZI�BH7W1XB\I, RC&�vNUuWk<qz\�.i/m� 1 5p 3�p 4 W~	��, 5t	�&u��, &iRC&�vNUu�1�KL{W=/q%�U�
;�B�-q'W� �4�KL{W5oB\IVUM�ibÆ,�\�UumkA�K�B, bÆ�KL{OPzZÆp\�Wk<.

5 �Ænr�1W++"s?0=p_%W?0,��*""l ?,"s?0BrÆi73y.�)z_"~4"s?0W�f3	M, q��7=�K7~"?�u�WM�A, ��K�BN$=:M!g. _G,��+��?0W"ls
5%AW� �, ?�92W�K�Bzu, �H�K�B1�+J�W}Jgh, �q'W�B�-5qÆW5oB\yyhi";W7~��$1�m��b��KWkA�&, mr�1&Q=/q%5���K�BH7|2/K, mn=�5L{&,�MÆp/KWYZ.�m4it	�&u�1�K�BW�_5~U�B�-J'AKz�K�Bb�W"G,Æ~b?=LrRC&�vNW�K�BkAzu. �zuWk_�r:

1) �i�zu�UFkJ>Wn=H7, Tw�Fk�, M�U�b��K�f/, �k*W�BH7, ���HUoW7Æ�wD�{Y}J, Tw��v;�.

2) m�KAn=+�BH7FkJ�v;�8AzJk)?�, <~/i�Uu|�35n|Wa_, D7�H=oW}i5�{}J��"JMJ'n=�15S��&Y, "~�n=H7�^+i�TRY?�7ghWTYw, �YRY/9��
$Jkw, q��Æe�wJk�BH7/, bÆ=n=��$;W>3, VU=G�3qÆW�BH7, b"=�BH7�v;WHK.

3) i/a�oW7Æ��BH7E℄�+Z��1, 1��B�-J'A55oB\IJMA:��
2. Sharp�L�Sp�jM|o>I8Xw�6pC℄AV��0zC℄JX�;., Sp = (Rp −Rf )/σ(R)p , Rp {M|�J�z_Xw�C℄J, Rf {kz 1 lz`2ezK�0J�6;�0v�VX1���C℄J, σ(R)p {M|C℄JX�;..

3. -�J (IR) XWV�8{:IR = (Rp − Rb)/TE, |, Rp �:M|�J�z_Xw�C℄J, Rb �:��L�J�z_Xw�C℄J, TE �:�CI8X�C�..
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4) �K�BWb�1K=�B�-55oB\IW�31K, q�{��="dW, Æ~&iWRC&�vNUu, i!f℄\d:$~W��, wg�"j�B/k, �:$~W/K9i"j._G, &iRC&�vNUu"~4�K�BkA℄.�Æ�135�%3, i!p(\�&�BH7�mb��KWr+��, q2\j7=b��KW	3, 1�=�KL{�kWf℄�B. m%� 100 �K�1�BW1�u-�\: �.zui!4�K�B&,+W<"/95={q%/9ÆpWb��K�Aq�>a�Wi4, _GZ�kW�BH7B\i!��is�b��KB\, �K�B(-�6krt	�&u. �P92W�K�BkAzu"~mbÆ�KL{WOPÆp/KKi, q�m�KL{&,Mp/KWyYZ.S�6:
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