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        W&={ - +� ��&r - nk&a #B&s{ FRB|&\ F&�M �� F&YB=Y .�VM� z=P - �VM� �� [=0 �FYB=Y V~ �V7vyj - �BJ� ;DB<���

FY� .�-Va T<TM .B~ FYB=Y z<-TG . F=EKG VD ���`Qx }y=D FYB=Y �BJ� ;DB<��� }D .�V7<-� z=|2 BD VaBP }kuBex

����V0 ;x +���TlBD Tx��� . -4&0 z<� �� ,�BpHY� ���x )Tx  )T&x �[~multivariate      �� - F&Y� +B&xWy~ .B&~ }&Z<Bsx B&<

��\ ;x ,�BpHY� B~ z=:{B=x 5< }D 5< }Z<Bsx F�M }p\ +�x�� .   z=&D �-B&pG ���x �� .V=9 w=y`G .�VD �+�x�� z<� ��

 i<��G �� B~ z=:{B=xt��\ ;x ,�BpHY� .H<��- - *Br�� +BxWy~ ;Y�VD +B7x� q=sQG z<� ;YBY� .B~ ;94<- ��  n&vHSx .B~ }

FY� *��BD .T\BD ;x +B�p_� +BHY� �� ir�- +�V=G +BHYV�\ }kuBex ���x }se|x .      ����- �� W&={ q&=sQG z&<� .�B&x� .B&~ }<B0

Tx� FY� }D Tx��� - }|<W~ }xB|]YV0 t=y7G - .��-B]6 ���`Qx }y=D (-T|_ �.��-B]6�B�M .  F&Y� +� V:{B=D L<BH{

z<VHy6 - ��=`QG ���TlBD zY }6 ;d Tx���5 T&{��T{ .��-B]6 ���`Qx }y=D !V<U0 VD .V=J>G  }H\U9 )BY .  ;&u-

 ;d Tx��� z<VH]=D - +BHR�� zY �%BD OeY �.��TlBD F=uBko }sDBY5 T&{��� }y=D !V<U0 +�W=x VD ;HEKx V=J>G  }H\U9 )BY .

   �� ;&|kx - F&EKx V&J� Tx��� F=EKG .-� VD ,T\ }y=D *��BD wr� - }H<��- z=|3y~     ��e&Y +��� [&\�0 �� }&y=D  - T&{��� .�

FY� VGVJ?x 5Z<� VG�BD .           �*��B&D w&r� - }&H<��- w=sH&Zx }&eD�� - ;N|&Y�B`Hr� .�&:u� �� ,T&x� F&Y� }&D L<BH{ }D }M�G BD

         T&DB< V&==mG BxV&Y }&D *-B&sx ,4&<- }&D �C&YB|x *B&r�� w�Y VH]=D }2 V~ [<�Wo� FyY }D F]6 .�:u� ��\ ;x �B�|]=0 .  z&<�

j $�a�x   T&\ T&~��R V&N|x }y=D FYB=Y VH]=D }2 V~ .��U9 VJ� }D *��BD �BlBD [SD �� T=u�G FEKx V=J>GVD ,-� .  B&N{� ��

     - V&G q&=r� ;DB&<��� }&D  .VH]=D �B={ ���D w6 �}y=D (-T|_ �V7vyj �� +B<�:SYB0 VH]=D F<Ba� +�W=x �t_BP L<BH{ �� }6

��\ ;x  BZP� Fx�Vl ir�x }D FR��V0  .{ z=|3y~  +���T&lBD q<�]G - T=u�G ;:{�:2VD +BYB|\�B6 VH]=D - }HY�=0 ��Bh

��\ ;x }=_�G ;|o ���Vsx - z<���x +�V6 F<Bj� - ;H<V<Tx FY�� .B~ ,�=\ �� ,�BpHY� }D.
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 +�V<� .��-B]6 [SD  F&Y� ,T&\ t=7]G 52�6 .B~TP�- �� Cvl� .       - 5&2�6 $��W&x �B&<� FE&Z{ }&D ��&M-

       ��&\ ;&x ��T&yvr +�V&<� .��-B&]6 - ;<BH&Y-� *B&h{ ��BD .B�=94<- �� B0 ,�VR +���-B]6  .    ��&M- }&`S]x z&<�

�BZR - ����P VD�VD �� �� B�{� .V<U0 }DVa F=oVg - ����VD�� +B9T||6T=u�G Cvl� .�VD �� ;<�BD 5Z<�  B&~ �

   F&=kr�x ;DB&<�BD - B�H=ka- .�BY�BD }D ��Br ��BZR $�r- �� X0 +���-B]6 Cvl� }6 .� }{�9 }D �T~� ;x +B]{

T|HZ={ ��R.

   }&3{� T&|{Bx �T|6 �-VD ;u��Hx ,�-� T|2 ;d �� B~ ��BZR z<� }6 ��D T~��R ;{Bx� VG ;{�VQD F=ka-

dB|x �� ;9��BxVY - ;uBZ7]R VJ� �� V=R� .B~ )BY ���BHo� (BpG� ��]6 �� ;s .   5&Z<� B&D }�M��x C=GVG z<� }D

FY� tx>G tDBr - w�x ;H=kr�- B0 ,�VR +���-B]6 .�VD.

     - B&~ ;H&YB6 FRB|&\ F&�M �� FYB=Y .�VM� z=P - �VM� �� [=0 �FYB=Y V~ �V7vyj - �BJ� ;DB<���

FY� .�-Va �T<TM .B~ FYB=Y z<-TG W={ - +� .B~ .VGVD .    &D W&={ [~-4&0 z&<�     ,T&\ ;&P�Vd ��&h|x z=&y~ }

FY� .    +B&YB|\�B6 B&D ���&]x W={ - FY� �����RVD �V7vyj �B{BY�{ �� }6 ;u�`Qx .-� W6VyG BD C=GVG z<� }D

   T&\ �B&SH{� ����� ��V&r +� .-� VD [~-40 W6VyG }6 ;u�`Qx +��|j }D *��BD )�`Qx �.��-B]6 [SD .  �� B&D

 ir�- +�V=G +BHYV�\ �*��BD )�`Qx zHoV9 Vh{     T&\ �B&SH{� ;&Y�VD ���&x }&se|x +��|j }D +B�p_� +BHY� �� .  z&<�

FY� �����RVD +BHY� �� ;D�R F=kr�x �� �T=u�G - �BlBD F]6 V<� OeY �� ;<�BD w�Y +��D���� BD +BHYV�\.

    +���-B&]6 V=:{B&E<V9 }&6 T<T\ .Tx��� .B~ +BY�{ }N=H{ �� - Fy=r - T=u�G .�BD 5Z<� }D }M�G BD

QG z<� FY�        t&=vQG - }&<WNG ���&x �� .��-B&]6 ���&`Qx }&y=D F&YB=Y .Tx��� F=EKG VJ� BG FY� +� VD q=s

T~���Vr.�� T|G�BEj VaBP }kuBex '�T~� C=GVG z<� }D:

-+���TlBD Tx��� F=EKG VD .��-B]6 ���`Qx }y=D  FYB=Y VJ� ;DB<���

-�x �� +���TlBD !V:{ VD ��U9 V=J>G  ;lBD .B�=94<- ;Y�VD.��-B]6 ���`Qx }y=D ��

-.��-B]6 ���`Qx }y=D ���x �� +���TlBD !V:{ VD ��U9 V=J>G .�Vo .B�=94<- ;Y�VD

- ipH|x .Tx��� .B�~-V9 ;Y�VD ) �VbHx (.��-B]6 ���`Qx }y=D FYB=Y .�VM� �� +���TlBD ,T{�\

V/X=6 ba/H/& # $CO` -`14]

|=x� �� .�B<� �Bs=sQG }H\U9 }~� }Y ��       *B&N{� .��-B&]6 ���&`Qx }&y=D F&YB=Y ;&DVNG - .Vh{ ;DB<��� }

   B&D B�&]~-40 z<� �B=D�� }6 .� }{�9 }D �FY� }HoV9 ���_ V=R� .B�uBY �� .�TkHx .B�]~-40 W={ +�V<� �� �,T\

FY� !VHZ9 )BP �� FjVY }D ,4<- ;~B:<BM +�V6 �T=0.

 ,��� ;vr)1385 (  }&D ��&R T\�� ;YB|\�B6 }xB{ +B<B0 ��        .B&�~-V9 T&x��� F&=EKG V&D }&y=D V&J� ;DB&<���

      F&Y� }&HR��V0 t&=D��� - ;rV&\ +B&N<BD��� .B&~ +BHY��� +���-B]6 .Tx��� nvHSx .     }&6 ��&D +� V:{B&=D L<B&H{
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         [~B&6 c&Y�Hx ��&d }&D $��W&x .B&~ ,��T&{� ;xB&yG �� .��-B]6 ���`Qx }y=D ;vko FYB=Y4/13  .T&_��

 - .Ts{ .Tx��� �B{BY�{2/14{ .T_������ ;0 �� �� .�B`Hr� ��Y �B{BY�.

,�����Br - +B=v=vR)1387 (T|HR��V0 +BHY�V6 +BHY� iG�Vx F<V<Tx �� }y=D [s{ ;DB<��� - ;Y�VD }D .

     ���U&9 }&y=D q&P [~B&6 �;HR��V0 Fx�Vl +�W=x [<�Wo� �� FZG�BEj [~-40 z<� .B~�B�|]=0 �� ;RVD

<� tx��j +�V6 VeR *ByG ���T�kG q=r� .�VM�    �� ����&x +�V&7{ }&y=D - iG�Vx }y=D +�V6 .�BEM� �}y=D [\�0 V

iG�Vx }y=D +T]{ �VM� ���_..

 ;{BN{���0 - )BZ|�6)1388 (    T�&]x +BH&YV�\ +��B7xT&|9 .�- ,V�D VD �.��-B]6 }y=D V=J>G ;Y�VD }D

T|HR��V0 .=D +���-B]6 ,-V9 �� .�- ,V�D z=:{B=x }6 T|6 ;x +B<By{ }kuBex z<� L<BH{   .��� ;&|kx ��&d }D ,T\ }y

FY� VH]=D �,T]{ }y=D ,-V9 �� .

  .B&~V=mHx �T&~� ;x +B]{ W={ .�- ,V�D )Tx ��-�VD z=|3y~ :       �z&Y �}&y=D ��B&6 }sDB&Y �VgB&{ �� ,�BpH&Y�

  V&D �� V=J>G z<VH]=D C=GVG }D W={ z=x� �Bker ��TkG - z=x� F=7uBx $�{ �T=u�G +�W=x �F]6 V<� z=x� ���=`QG

<�Wo�FY� }H\�� *T|9 T=u�G .�- ,V�D +�W=x [.

;{B&&y6VG - ;y&&YBr ;&&v|<�)1388 (  ���&&`Qx }&&y=D .B&&aBsG V&&D VJ?&&x t&&x��j ;&&Y�VD }&&D ;&&s=sQG ��

T|HR��V0 +BHZ=Y }se|x �� .��-B]6 .    ���&x �� *T&|9 )�&`Qx VD VJ?x tx��j �F=M� .�:u� .V=9�B6 }D BD B�{�

T{��� ��Vr t=vQG - }<WNG .oV9VD L<BH{ .B&~V=mHx }6 ��� +B]{ q=sQG z<� �� }H :      �,���{B&R T&kD - �B&6 }sDB&Y ����&Y

 ���VD ,V�D zY - .��-B]6 z=M-Vx BD #BE{�� +�W=x �F]6 V<� OeY V=h{ ;vx��j }6 ;uBP �� }H\�U9 FEKx V=J>G

FY� }H\�� BaBsG BD  �7kx .� }eD��.

 +��B7y~ - ;\�|~B\)1388  (   ;:{�&:2 - ,�=&\ ;Y�VD }D      �� .��-B&]6 }&y=D �BxT&R ��&vex }&{���

T|HR��V0 +BY�VR +BHY� .          �B&N<� I&jBD �.T&x��� .B&~ +B&Y�{ �+���U&9 }&y=D V&h{ �� ���� +B&]{ [~-40 z<� L<BH{

   �B&D �� }&y=D �BxTR �� ,�BpHY� ,W=:{� �*�- .Bej� �tDBsx �� - ��\ ;x }y=D �BxTR �� ,�BpHY� .�VD B�{� �� ,W=:{�

|2 Bx� ��VD ;y{      z&<� �T&|6 z=y&bG V&eR +T&x� T<T0 *B:|~ �� �� B�{� Tx��� ;kr�- +�W=x T{��HD }y=D (-T|_ }3{B

T=xBN{� T~��R B�{� �� }y=D ,W=:{� [<�Wo� }D �*�Tr� .      z<V&Hy�x .�B&`Hr� t&x��j �;&Y�VD ���&x +BYB|\�B6 �-BD }D

�-� ;x �By\ }D +T\ }y=D w6 txBj.

  ;&k=Ed iDB&|x - .��-B]6 �B`Hr� [SD    T&|v<Vx ,B:&]{��)2004 (     �� +� F<V<T&x - 5&Z<� }&kuBex }&D

T|HR��V0 5={B9�� .��-B]6 +����VD ,V�D ,B9T<� �� 5={B9�� .��-B]6.

    .� }&y=D [&\�0 T&|{Bx �5Z<� F<V<Tx T<TM .B~��WD� �� ,�BpHY� }D �� ��R }r�j 5={B9�� +���-B]6

���x BD ;9��u� Fvj }D ���`QxGMO) �&_� ���`Qx  ;&7=H{/ ,T&\ � (      }&{�9 z&<� V:{B&<By{ ��B7&\� }&6

T{��� +B]{ �FYB~ ,VdBSx .  F&YB=Y �� VG ,�VHZ9 ��V==mG }D FEZ{ �� ��R T<T\ [<�V9 - []6 z=|3y~ B�{�
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     'V&`x !��&x� - }k&Y�G ��B&s=sQG .�Y }D ;x�yj .B~ }|<W~ +�V6 BNDBM - )BsH{� T|{Bx �;e=Qx FZ<� .B~

;x�yj F<ByP }D }6 +B9T||6T|HRBY +B<By{ �TxBN{� ;x 5={B9�� +���-B]6 �� .

�7|y=Y�V9 B=uBGB{1)2009 (  .��-B&]6 }y=D z<�{ .B~ .�-B|o }D ;|<�V6-� +���-B]6 ;YVHY� }kuBex }D

    F&R��V0 B&0-�� }&<�BQG� .��-B&]6 }y=D *Bh{ �� z<�V6-� !V<U0 ;N|Y +B7x� - .     }k&Y�G ��� +B&]{ }&kuBex L<B&H{

Vd .�VD V=9�Vo - ixBM ;<B~ ,��� �� .�����RVD T|x�B={ �.��-B]6 }y=D }|=x� �� }HoV]=0   }&y=D *B&h{ z<-TG - ;P�

FY� .��-B]6 .        ;&x B&�{� .V&Hy�x }&vyM �� }&6 T&\BD .�B=&ZD .B~ ;94<- - ����x ,T{���VD�� T<BD �B~ ,��� z<�

�V6 ,�B\� V<� ����x }D +��G:

1 - ;<��~ - �� c<�V\ }D #�DVx qD��Y - }H\U9 �Bj�d� ) �Bj�d� w6 FY�30  VH&]=0 B< - }H\U9 )BY

�BD }|=x� �� +� ����~ �B]o - �BD �;EZ{ FD�d� �Bx� �;9T{(

2 -B~ ,��� �� �-TQx .BY�B{ .B~ !��� -  VHY� �� �-� .B~ !���

3 - �Bj�d� - B~ ,��� FEJ - FoB<�� ,�=\ +��D }2�B17<

4 -.� ,T~B]x .B~ 5=|7G +B=x .�BZy~ - ;:|~By~

5 -B~ ,��� .T|DV7=0 - .V=9 F�M �+�V6 w=h|G �� �-TQx ��V==mG

� -E1aG �#�V/X=6 $1c "��

   �.T&|D }&sEd ,�=\ }D }xB|]YV0 t=y7G ,�� �� �[~-40 �B={ ���x .B~ ,��� .�-��V9 - .�Bx� }kxBM �BSH{� .�VD
 +B=x ��4T\ *�Tr� +�V=G +BHYV�\ +BHZ~� .  �$�&yNx ��335       �*��B&D +���T&lBD .�&Y �� - �B&SH{� }xB|&]YV0 ,V&so

T<�V9 t=y7G.
~ }D }M�G BD}{B9 T|2 .B~ }Z<Bsx )Tx �B~ z=:{B=x +BxWy~ }Z<Bsx }D �B={ - ;v_� 'T2  T&<�V9 �B&SH{� .

          (�&o tsH&Zx .B&~V=mHx B&D }H&ZD�- .B&~V=mHx +��&|j }&D �V&7vyj 5Z<� - Tx��� F=EKG V=mHx #BEG�� �)Tx z<� ��
T\ ;Y�VD . ;d +���TlBD Tx��� z<VHy6 ��V7vyj 5Z<� }EYBQx��5� ���x }H\U9 )BYFoV9��Vr ;DB<�� .

}p\ +�x���� ,�BpHY� BD3   T&\ }&Z<Bsx B&�{� ;<BGT|2 .B�E=6VG z=|3y~ - B~ z=:{B=x 5< }D 5< nvHSx .B�HuBP .
           i&<��G �� B&~ z=:{B&=x �� ;&E=6VG B&< z=:{B&=x -� z=&D �-B&pG ��&M- ���&x �� .V=9 w=y`G .�VD +�x�� z<� ��t

T\ ,�BpHY� .
x }{�y{ .B�=94<- �� .� ,�B0;Y�VD ���

.T{�=0 *��BD )�`Qx "�`R �� ;GBj�d� .���� B~ }xB|]YV0 )i=D� �;vj CQx �;<BxBx (   .�UD *��BD - ) �}SvG
;:|Y (��D .Tx� FY� }DB�{��� ;E=6VG B< (�o *Br�� �� ;7< CuBr �� ��ykx +���TlBD F]6 .�:u�.

�TlBD }6 FY� .V=mHx .B~ }|<W~ }=v6 txB\ �.� }|<W~ *�r�FY� ,�V6 }|<W~ T=u�G T|<�Vo �� � .

 .�BD +BHR�� Vh{ ���x q=sQG �� }6 BN{� ��8  F&DBJ .B~ }|<W~ ;Y�VD - }EYBQx �� z<�VDB|D T{��D Vh{ ���x )BY

T\ Vh|oV_.

١N.Gerasymenko
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   F&y=r !-V&o +Bx� �� wr� V~- FY� �����RVD ;pvHSx  .B~ }H<��-- *Br�� �� ;Y�VD ���x }se|x �� ��M�x *��BD

FY� ��U9 V=J>G ��TlBD Tx��� .-� }6 ���� .� ,4<- .

��#F4 ��.)1 :�# K�-2#� G2 �H���0=

_E-`�#�CU-`�#�CU AI��

30-2014���

40-3143��	

50-4179����

60-5180���


70-6158����

80-7151����

90-81103

P^:335100

T~� ;x +B]{ L<BH{5/47z=D zY .���� +B<�:SYB0 T_��40 BG60 � )BY7 �� VHy6 T_��40 �)BY5/32 T_��

 ��60 BG80- )BY3T_��80 BG90T{��� )BY . zZx ��Vo� �� *��BD +���TlBD VH]=D ;G�BEj }DT|~� ;x t=7]G.

��#F4 ��.)2 :�# K�-2#� �M!7+& �H���0=

�g/J=6-`�#�CU-`�#�CU AI��

��eF/31224/36

-^E� C/S554/16

-.�A73�841/25

-.1^ac��313/9

bNEe7]409/11

-Z1Q39/0

P^:335100

 ���Y ;v6 FuBP �� }6 T<� ;xVD ��e|<� ,Tx� FY� }D L<BH{ ������ ��Vr ;|=<B0 OeY �� *��BD +B9T||6T=u�G.

��#F4 ��.)3 :�# K�-2#� �#<#$ *92

b^/3 5/RK#-`�#�CU AI�� # -`�#�CU C.�5/0�17*c5/0161�17*c $f131�17*cY)

"AG b^/3;{�-�Vo2135114278

;{�-�VoT_��6/632/152/483

"AH` b^/3;{�-�Vo561-57

;{�-�VoT_��7/163/0-17

Y);{�-�Vo2695214335

-`�#�CUAI��3/805/152/4100
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6/63V<� }6 T|HZ~ .��Vo� B~ }{�y{ �� T_��5/0T{� ,�V6 }y=D �� ��R %BD �� �BH7~ .2/15 B~ }{�y{ T_��5/0  B&G

1/0- T{� ,�V6 }y=D �� ��R %BD ��2/4    T&{� ,�V&6 }&y=D �� ��&R %BD �� �BH7~ 5< �� VH]=D B~ }{�y{ �� T_�� .  L<B&H{

���RVD ;72�6 OeY �� �BlBD VH]=D T~� ;x +B]{T{��   .

��#F4 ��.)4 :�# K�-2#� ���#$ D?� �H���0=

 ��13 \W�-`�#�CU-`�#�CU AI��

$A`e/&3021/90

$�B3197/5

$�B3-$A`e/&142/4

P^:335100

 ,Tx� FY� }D �Bx� qEd1/90   � .T&{�=0 *��B&D w&r� .���� +���TlBD T_��7/5    - .�U&D w&r� T&_��12/4  T&_��

wr� -� �� ;E=6VGT{� ,�V6 F]6 �� .T{�=0 - .�UD .        w&r� F&]6 }&D t&<ByG +���T&lBD VH&]=D T&~� ;x +B]{ L<BH{

T{��� .T{�=0.

��#F4 ��.)5 :�# K�-2#� ���#$ J' ��� �H���0=

 ��13 b7.��#-`�#�CU-`�#�CU AI��

b@[6226/6

-,aE39/0

-[Q 2=]1553/46

-.1]1]396/11

P/3�1166/34

P^:335100

   T&~� ;&x +B&]{ �*��BD }H<��- ;{�-�Vo }D #�DVx L<BH{3/46         �;&vj C&Qx  }&D #�&DVx *��B&D )�&`Qx }&H<��- T&_��

6/11 � ;<BxBx T_��3/6 - }SvG T_��9/0- ;:|YT_��9/34FY� i=D� }D #�DVx T_�� .    T&~� ;&x +B&]{ �Bx�

 ,��� +B]{ .VH]=D t<ByG ;vj CQx }H<��- F]6 }D +���TlBD VH]=DT{�.

��#F4 ��.)6 :����.<#$ �#',�� G2 G!�H#!E

b^/3 5/RK#_/,`1/]�1/R] ��C=`���AX] _.C7^)��AX] _.C7H/3

"AG b^/301/16110/5830

"AH` b^/329/14827/6330

 ,T\ }y=D �BlBD .�VD .�VD +BHR�� zY z=:{B=x01/16   ,T&]{ }&y=D �BlBD .�VD +BHR�� zY  z=:{B=x -29/14  ;&x

T\BD .FY� ,T]{ }y=D +BHR�� �� VG�BD ,T\ }y=D +BHR�� zY tr�TP T~� ;x +B]{ L<BH{.



٧

��#F4 ��.)7 :�# K�-2#� ���#$ D?� �H���0=

 ��13 \W�-`�#�CU-`�#�CU AI��

$A`e/&3021/90

$�B3197/5

$�B3-$A`e/&142/4

P^:335100

 Cvl� T~� ;x +B]{ ,T\ }@��� �Bx�T{��� .T{�=0 wr� F]6 }D t<ByG +���TlBD.

��#F4 ��.)8 :�.4 JF!$ A L� �H���0=

!AG b^/3 Y.f�-`�#�CU-`�#�CU AI��

��1F? �eW# ��eI �� 5]�CS 5U1.��284/8

$��#1H) !1]�1E _/:#C] b/Ie668/1

-Q��� _/]� !�e3 CN? �CR] ��1852/55

C,.� Y.f�1166/34

P^:335100

          T&{��� ;~B&9� B&�{� $�&r- )B&yHP� - ��VdB&Sx ��&M- }&D +���T&lBD T&~� ;x +B]{ L<BH{ .    [&SD +B&YB|\�B6 B&x�

        t&sH|x +���T&lBD }&D }&y=D !V<U&0 �� }&HoV9VD ioB&|x }|=x� �� �� *�� .B~ ;~B9� ;HY�� }D T{� }HZ{��H{ .��-B]6

T||6.

��#F4 ��.)9  :��.I6 �0�CF: �� % #8� ��1!E �H���0=JF!$

-[) 5.1K� !�D/]-`�#�CU-`�#�CU AI��

�1.� -[/?--

�1.�26/0

LEe7]754/22

\)1653/49

gI�370/11

>E1& !#A3567/16

P^:335100

    ,�&Q{ �}&y=D }&D #�DVx �BQ=a�G }@��� �� +BYB|\�B6 ��bP }6 ��\ ;x #BE|HY� ��d z<�  ,Tx� FY� }D L<BH{ ��

 }EYBQx>G - T\BD VG 8{�V0 T<BD ��TlBD }D +� FR��V0 - Fx�Vl    +�W&=x �� F<V<T&x ��&Y tx��j VZ6 VD VH]=D T=6

         .B&~ }=&_�G }&@��� - }&y=D +B&YB|\�B6 c&Y�G B�G�B&ZR ;DB&<��� *B:|~�� ,T<� ��BZR �BlBD }D qvkHx .B�Hx�Vl

D *�� ;YB|\�B6�V=9 ���_ #�DVx ^r��{ io� .�VD +���TlBD }.



٨

F4 ��.)��#10 :���.<#$ %!B#;= J@$#2

b^/3 5/RK#_/,`1/]�1/R] ��C=`���AX] _.C7^)��AX] _.C7H/3

"AG b^/369/23299/12160

"AH` b^/334/20641/9750

�T~� ;x +B]{ ,Tx� FY� }D L<BH{T{�����RVD ;<�BD .��TlBD }sDBY �� � +���TlBD Cvl� .

��#F4 ��.)11 : ���.<#$ J@$#2���#$

b^/3 5/RK#_/,`1/]�1/R] ��C=`���AX] _.C7^)��AX] _.C7H/3

"AG b^/329/16345/6240

"AH` b^/330/14570/6730

       }&D *�T&r� }&6 F&Y� ;{B&Z6 �� VH&]=D +���U9 }y=D *��BD .��TlBD }sDBY z=:{B=x �T~� ;x +B]{ (�o )-TM �� L<BH{

T{� ,��y|{ ��R )�`Qx }y=D.

 tx��j}y=D !V<U0 VD VJ?x

��#F4 ��.)12 : �KE�
 �� ��#>'2�tJF!$ �0 /� 0$ 0("E AE�K: �2�0$ ��0$

C80] Y]1Q )-=/Ke6 C/T7](���$��� -aR] <NE

_E837/005/0

�g/J=6355/005/0

�13 <NE001/005/0

$��AS13 5/Z1RU bX31E026/005/0

-M A]��� _.C7^)5 b7GB+ �1E258/005/0

 -M A]��� _.C7H/35b7GB+ �1E000/005/0

!17?�� _E0115/005/0

 ��13 $��AS13 bX31E031/005/0

 ;d Tx��� z<VHy6 +�W=x - ��TlBD ��=`QG ���TlBD zY �T~� ;x +B]{ L<BH{5    !V<U&0 V&D .V=J>&G �}H\U9 )BY

T{� }H\�T{ }y=D . �� ��U9 V=J>G tx��j �� ;7< %BD OeY Bx�     V&H9�WD %B&D Oe&Y }&2 V~ ;G�BEj }D �FY� }y=D !V<U0

FY� VH]=D }y=D �� )BEsHY� +�W=x �T\BD .    VJ?&x t&x��j V&:<� �� W={ .��TlBD }DVNG ;v6 ��eD - *��BD .��TlBD }sDBY

FY� ,��D }y=D !V<U0 VD .         ;&d +���T&lBD T&x��� z<VH&]=D }&D +��&G ;&x }&|=x� z<� �� VJ?x tx��j V:<� ��5  )B&Y

\U9�V6 ,�B\� }H .      T&|~� ;&x +B&]{ }&y=D �� .VH&]=D )BEsH&Y� �T{��� .VH]=D Tx��� }6 ;{���TlBD .    z&Y [<�W&o� B&D

TDB< ;x [<�Wo� }y=D !V<U0 +�W=x W={ +BHR��.



٩

��������	

��#F4 ��.)13 :�4��0$ �.E1

Source  $1�d`�e6 �e^;]

 #�

 b������:��

$����

_/,`1/] "�1]�FsigEta

�A]220/113382/9848/122000/0832/0

"AH` b^/3 # "AG b^/3633/11636/1214644/0001/0

 ��13 \W�018/12090/5665/6001/0040/0

 ��13 b7.��#660/14149/4543/0704/0007/0

"AH` b^/3 # "AG b^/3 * ��13 \W�135/31135/3041/0840/0000/0

  "A�H` b�^/3 # "AG b^/3 * b�7.��#

 ��13

030/32515/1984/1139/0012/0

 ��13 \W�* ��13 b7.��#328/21328/2030/0862/0000/0

"AH` b^/3 # "AG b^/3 *  \�W� **

 b7.��#

000/0----000/0

Error459/2322637/7---

Y)466/1335----

 �V<� �FY� �����RVD ;oB6 F=D�vex �� ;\��VD )Tx T~� ;x +B]{ )Tx ;Y�VDsig   T&\BD ;&x Vp&_ VD�VD .  z&<� ��

 %BD  wr� VJ� )Tx).�UD-.T{�=0 (    �V&<� F&Y� ��� ;&|kxsig  V&D�VD001/0   .��� ;&|kx Oe&Y ��05/0  VH72�&6

  F&Y� VJ?x �B=ZD Tx��� F=EKG �� *��BD wr� Fp9 +��G ;x �Uu �T\BD ;y{ ��� ;|kx tDBsHx - ;v_� ��VJ� }=sD FY�

 .V:<� .B~V=mHx [N|Y .�VD }6 T|HZ~ Cvex z<� V:{B=D 52�6 .B~BG� }6 F\�� }M�G T<BD)   }&y=D �*��B&D }H<��-

y=D - ,T\ ,T]{ } (T\BD ;y{ �����RVD *�� F<Bp6�� }{�y{ wNP ) .     c&so ;:|&Y }&H<��- B&D .�UD ,T\ }y=D �Kx3

FY� ,��D ���x(.

r�FY� VJ?x Tx��� F=EKG �� *��BD w.

��#F4 ��.)14 :J>4 �KE�
1

95% Confidence Interval sig Std.Erro
r

Mean
Difference

\W�2 \W�1
Upper Bound Lower Bound

9988/1 2372/964404 000/0 10317/2 4816/1 .�UD .T{�=0

2963/1 0044/100722 017/0 43096/2 5238/698513 .T{�=0-.�UD .T{�=0

6440/9- 9988/1- 000/0 10317/2 4816/1- .T{�=0 .�UD

9728/12899- 5533/1- 045/0 13198/3 8308/7- .T{�=0-.�UD .�UD

0072/1- 2963/1- 017/0 43096/2 9851/6- .T{�=0 .T{�=0-.�UD

5533/1 9728/12899 045/0 13198/3 7388/783075 .�UD .T{�=0-.�UD



١٠

          +�&x�� - }&Z<Bsx ;v&_� .B&~V=mHx ��e&Y ;xB&yG �� ;&M-� ���&_ }&D ;Y�VD FQG .B~ V=mHx }p\ +�x�� ��

;x;x t=vQG }{B9�TM +�x�� V~ L<BH{ - T{�V9��V9 .       - .�U&D �.T&{�=0 C&=6VG }&Y B&D *��B&D wr� ;v_� V=mHx -�

.�UD-.T{�=0 )FY� ,T\ F]6 B�{� �� wr� -� V~ �� }6 ;GBlBD ;|k< (Hx -       }&y=D C&=6VG -� B&D V&:<� ;v&_� V&=m

 ��\ ;x *BN{� .� }Z<Bsx +�x�� [\ $�yNx �� - ,T]{ B< ,T\.

 }Z<Bsx }6 ��e{By~sig .���B|kx OeY BD05/0       .�U&D  B&D .T&{�=0 w&r� �� T&x��� F&=EKG ���� ;x +B=D

���� ��M- .��� ;|kx �xB6 �-BpG .FY� VH]=D .T{�=0 F\B6 .�VD Tx��� F=EKG.

 z<�          z=&|3y~ � .�U&D - .T&{�=0  *B&r�� .�V&D }&y=D (-T|&_ T&�kG VK6�T&P �-BpG }D ���� )ByHP� }vAZx

T\BD }H\�� #BEG�� BxVY }D FEZ{ .T{�=0 *��BD VG�BD F=YBZP.

FY� VJ?x Tx��� F=EKG�� *��BD }H<��-.

��#F4 ��.)15 :J>4 �KE�
2

95% Confidence Interval sig Std.Error Mean
Difference

b7.��#2 b7.��#1
Upper
Bound

Lower
Bound

9409/1 4175/1- 994/0 41986/5 0050/261709 ;:|Y }SvG

6142/7- 0502/2- 000/0 07988/2 4058/1- ;vj CQx }SvG

5107/2- 7429/1- 002/0 40757/2 9699/9- ;<BxBx }SvG

3171/3- 6442/1- 000/0 11813/2 8796/9- i=D� }SvG

4175/1 9409/1- 994/0 41986/5 0050/261709- }SvG ;:|Y

4716/86583- 2485/3- 032/0 10272/5 6675/1- ;vj CQx ;:|Y

2850/366276 8837/2- 221/0 24483/5 2587/1- ;<BxBx ;:|Y

8260/336145 8355/2- 205/0 11843/5 2497/1- i=D� ;:|Y

0502/2 2460/761424 000/0 07988/2 4058/1 }SvG ;vj CQx

2485/3 4716/86583 032/0 10272/5 6675/1 ;:|Y ;vj CQx

1831/894698 6893/77036- 150/0 56820/1 7469/408830 ;<BxBx ;vj CQx

0449/750017 1090/85707 005/0 07208/1 0769/417862 i=D� ;vj CQx

7429/1 4920/251057 002/0 40757/2 1251/996990 }SvG ;<BxBx

8837/2 6628/3- 221/0 24483/5 2587/1 ;:|Y ;<BxBx

6893/77036 9470/8- 150/0 56820/1 7469/408830- ;vj CQx ;<BxBx

6303/510509 9245/4- 000/1 61859/1 3300/9031 i=D� ;<BxBx

6442/1 6376/331711 000/0 11813/2 7951/987958 }SvG i=D�

8355/2 3615/3- 205/0 11843/5 2497/1 ;:|Y i=D�

1090/85707- 5002/7- 005/0 07208/1 1786/4- ;vj CQx i=D�

9703/492446 1051/5- 000/1 61859/1 3300/9031- ;<BxBx i=D�



١١

      �xB&6 �-B&pG i&=D� -  ;<B&xBx - ;&vj CQx BD }SvG }H<��- .�VD Tx� �� F=EKG z=D T~� ;x +B]{ }p\ +�x�� L<BH{

���� ��M- .��� ;|kx .  F&Y� ,��&D VG qo�x i=D� - ;<BxBx �;vj CQx .B~ }H<��- Tx��� F=EKG �� }y=D ;G�BEj }D .

�� F=EKG ;vj CQx }H<��- �.T{�=0 *Br�� z=D �� z=|3y~     }&6 T&~� ;&x +B&]{ }y=D FYB=Y )Byj� BD �� .VH]=D Tx�

 �� - +� �V7vyj VH]=D �B{BY�{ }N=H{ �� - ;9��BxVY txBj }D FEZ{ }H<��- z<� VH]=D F=YBZP �� ;\B{ T{��G ;x

T\BD OeY TP�- �� VH]=D Fx�Vl FoB<�� }N=H{.

 }y=D �� ��R %BD }6 FY� ;{BZ6 �� VHy6 +���U9 }y=D �V7vyj 5Z<�T{� ,�V7{.

��#F4 ��.)16 :�.5H JF!$ � �.4 JF!$ ����.<#$ �0�CF: G 0'F� J3 #@E

"�1]� !e]��

T

  b������:��

$����

Sig_/,`1/]�1/R] ��C=`�

,T\ }y=D,T]{ }y=D,T\ }y=D"AH` b^/3

231/395/227001/038/15238/95978/224285/85

     T{T&\ }&Z<Bsx w&~ B&D ��V&o� +T]{ }y=D B< +T\ }y=D  BY� VD B~Tx��� z<VHy6  .     ��B&=kx '�V&Q{� - z=:{B&=x T&P�-

FY� *V9�v=6 . ��Tsx }D }M�G BDsig     ,�V&6 }&y=D �� ��&R %B&D }6 +���TlBD �V7vyj 5Z<� z=D .��� ;|kx �-BpG

���� ��M- T{� ,�V7{ }y=D }6 ;<B�{� - T{� .6�V0 }D }M�G BD        }&6 F&\�� }&M�G T&<BD +B9T&\ }&y=D .�V&D �B<� ;9T|

FY� VHy6 �B=ZD BE<VsG �V7vyj 5Z<�.

�FY� VH]=D .T{�=0 *Br�� �� �V7vyj 5Z<.
���
�������	�������������


Source  $1�d`�e6 �e^;]

 #�

 b������:��

$����

_/,`1/]F"�1]�SigEta

�A]801/815514/586734575/14000/0410/

0

 b^/3"AH` # "AG247/155631247/15563387/0535/0001/

0

 ��13 \W�146/4639812573/231990763/5003/0035/

0

 !AG b^/3 �1E276/177103425/5903147/0932/0001/

0

"AH` # "AG b^/3* ��13 \W�335/142892668/7144177/0837/0001/

0

 "A�H` # "AG b^/3 *   b�^/3 �1�E

!AG

971/28862486/1443036/0965/0000/

0

 ��13 \W� *!AG b^/3 �1E267/198433422/6614008/0920/0002/

0

  "A�H` # "A�G b^/3*    ��1�3 \�W�187/3181187/318-929/0000/



١٢

*b^/3 �1E0

264/1214205/40257---

Y)144/2329----

      }&y=D )B&Y - *��B&D w&r� - ,T&]{ - ,T\ }y=D ;v_� V=mHx  }Y }D }M�G BD �+���TlBD �V7vyj z=:{B=x }Z<Bsx - ;Y�VD

 ��Tsx �V<� FY� �����RVD ;oB6 F=D�vex ��  ;\��VD )Tx T~� ;x +B]{ +T\sig  .���B&|kx OeY ��  Vp_ VD�VD

05/0 FY� VH72�6 .��TlBD �V7vyj ;\��VD )Tx z<�  qEd        �-B&pG )B&Y -  ,T&]{ }&y=D - ,T&\ }&y=D  B&Y� VD  +�

 �V<� T|6 ;y{ T=<>G �� .��� ;|kxsig .���B|kx OeY ��05/0 )Tx z<� �� Bx� FY� VH9�WD)     +��&|j }&D *��B&D w&r�

 FY� ��� ;|kx ;v_� VJ� 5< (.    +B&]{ �� .��� ;&|kx �-B&pG  *��BD $�{ }D }M�G BD �V7vyj 5Z<� V:<� ��BEj }D

T~� ;x;x F]6 �� .T{�=0 *��BD $�{ }6 ;{���TlBD -T|HZ~ .VG�BD �V7vyj 5Z<� .���� T||6.

    F&]6 .T&{�=0 w&r� }6 ;{���TlBD }D ,T\ FR��V0 Fx�Vl }2 V9� FoV9 }N=H{ +��G ;x }_�R ��d }D

,�V6 tyj VG qo�x .T{�=0 *��BD Tx��� F=EKG }y=D �� V:<� ��BEj }D B< - FY� VH]=D �T{� ,�V6   t&=u� }&D Bx� FY�

FY� VG�BD W={ wr� z<� �V7vyj 5Z<� �;9��BxVY }D wr� z<� .�BD F=YBZP .   �O=Q&_ F<V<T&x *Tj t=u� }D -

T\BD }H\�� ;HEKx V=J>G ����`Qx T=u�G T{-� VD }HZ{��H{ }y=D .

���1daH/&

1 -}M�GBD}DL<BH{}DFY�,Tx�.�:u���;N|Y�B`Hr�}eD��-w=sHZx    ;&x �B�|&]=0 �*��B&D wr� - }H<��-

 T&DB< V==mG BxVY }D *-Bsx ,4<- }D �CYB|x *Br�� w�Y VH]=D }2 V~ [<�Wo� FyY }D F]6 .�:u� ��\ .   $�&a�x z&<�

T\ T~��R VN|x }y=D FYB=Y VH]=D }2 V~ .��U9 VJ� }D *��BD �BlBD [SD �� T=u�G FEKx V=J>GVD ,-�j .

2 -     *�� ;:|~B&y~ T&<BD ;&x �.��-B&]6 }y=D (-T|_ �V7vyj VD ��U9V=J>G .B~�B�{ ;:{B9 T|2 }D }M�G BD

          ��-� ,�V&y~ }&D +���U&9 }&y=D .�V&D �� F<B&a� z<VH&]=D B&G T&\BD ��V&rVD .� }{�9 }D }y=D (-T|_ - B�{� z=D .  z&<�

D +Bx� - ;:{�:2 .�VD ;{BY� $�d� +�3y~ ;{�9B{�9 ����x �B~ ;:|~By~    ,�B&�{ i&<��G ����&`Qx +�V6 }y=

�V=9 ;xVD�� �� +� T|{Bx - z<�{ .B~ .�-B|o - B~ ,�B�{ �� ,�BpHY� �F]6 ;|o t@BZx �B~ .

3 -         ���&\ ;&x �B�|&]=0 �F&YB0�{ ��&|~ B&x ��&]6 �� .��-B&]6 }y=D .B~ .�-B|o - }y=D Fk|_ }6 BN{� ��

 �;k=Ed .�WG�BZR tx��j ,�� �� ,T\ ���- .B~ ��BZR +�W=x    B&D - ��&\ ��-�V&D q=r� ��d }D B~ .�By=D - B~ Fo�

 BD ,�Vy~ ;\��x� }HZD B< By|~�� }2VHo� �Vh{ ���x }se|x �� 5< V~ $�r- )ByHP�CD   (-T|&_ .�&Y �� ;]<By{

          .B~��T&R� }&D FE&Z{ - T&||=E{ �-� ��&R �� �� B&~ ��B&ZR B&�{� B&G ��V9 i<��G +����VD ,V�D z=D - ��\ }=�G }y=D

<� ;uByHP�T||6 .W<� }xB{VD +� .�VD - T||6 �T=0 VG�BD .T<� �,T|.

4 - BD    +��&G ;x�}&y=D !V<U0 �� }HoV9VD ioB|x }D FEZ{ +���TlBD VH]=D .�BY ,B9� - Fx�Vl ir�x }D FR��V0

��� [<�Wo� }y=D !V<U0 F�M �� �� +B{� t<ByG.

5 -         � ;e<�V&\ z=&=kG B&D F&Y� ,�V&6 ;k&Y .��-B&]6 ���&`Qx }&y=D (-T|_ }2V9   }&y=D .B&~�����Vr �
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