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 J�% O ,�?� J��# u80 �F)�);1981J . J�% O ���l ��DB� Q���i�� �.�0 U:D��2003 �L6L �0 �*C+ J

��;$� J��)� �)����� �D��� ���8��� S�8��� �&8�� �.�0 _���+.  
������ �����!�� H�% �C�&I� ��;$� KLMN sl �(��n�� ����.�� a���8N .#� ,�- O ��8�P�� ���

 �����!�� ��"�0 H�%� qU:C S��R"�� ���P"�� ��"�0 H�% ,�?� ��� �0 U:� ��P�8�� /�g��� q/���"��
���������  . J�% �6w ��8�P�� �v��} �� �$.�0 O ,�?� ��� W� ��(6"w� ����.�� �.'��2003 �&C q

� W� Q.����� ���.�� O �&8�� �$.�0 aG�"w���������� �����!�.  
�����!�� O �F8% ��8�P�� ��������� o��"� �&�( {�h%�� ��.�� ��P�8�� /�g��� j�"��  . W� �G(

 J�% O ��8�P�� �������� ������� �:�&B� �����T a�:z2003  �P�153٪  ��.� ��8�P�� �����!�� r��l �0
8� Q.3"B� ������� ����0n� ���� �F��N q,�?� �P�26٪ �P�8� /�&% �8X�� � q12٪ �P�8� ���3P�� �:�  � q

4٪ �P�8� �X# ���.( q2٪ �P�8� a��:�� ���� � q2٪ ���� ������ a�:z �������� 91�' O �1�( q
 J�% O ���� iC�B� Q.3"B� ������� ����0n�2003  �P�8�30٪  q,�?� ��.� ��8�P�� �������� r��l �0

�8X�� �F��N  �P�1 /�&%21٪  �P�8� ���3P�� �:�  �F��N q18٪ 
� �������� ������� �:�&B� � q q17٪ q
 �P�8� a��:��(11٪ �P�8� �X# ���� � q5٪.  

 �0 Q�"( .�� ��e� ���% /�:�� �&% ~�N $ .# �C�&I� ��;$� �0 Q.��� �8� �<�"1 /�( q��e� ���PX��
� /+ �T�w q�C�&I� ��;$� J��# ��#��0 |�� ���gl �F�( �"� /+ �:m $ �C�� ��;� S+ �0 s��� �8��

 ,�?� ��� /+ sl ����1� q�5�3�� ��D% W� Q��R"��–  ���h�l oP� �&C–  ^�� H�% {�)�n� H�% a)GN� .#
GN$� �"� /+ sl q����R"�� ��#6��� ^��� |���� ^�P� o��"� �&�( Q�e� Q��R"�� �)X80 ��P�N�N �G!� �F��% ��

 J�% ���F8� �F"8N ��� ����)"1$� Q�"G�� �6w ��%��2005 H!#+ .3C .  
 J�% �6w ��8�P�� Q��R"�� �R� O |GN�B� �&8�� �.�0 �0 {i' K�GN /�( ��w+ ����1 �0�2003  .#

¢�GN�$ �R�"1 J���� Y�� �6w ,�?� ��� ��!"#� i�0 Su�� S��!"#$� £��"1$� sl ���� �G8�� ����+.  
 s��� �8��� �6w ��8�P�� Q��R"�� �R� O �)�); � Su�� �&8�� �.�0 /�( ��P"%$�� U0����� tu5 uw+ |0�

 �� ��� Su��� ,�?� ��.� �C�&I� ��;$� J��# �020٪  O �&8�� �$.�\ �1��)0 ��K*C |GN�0 �.�0
����.�� ����!"#$� ��%�&?� .  

u5 ���8"N _��� J��# .��� UP# ��&"- ,�?� ��� O S��R"�� ���P"�� �C�� ��XN U��3"��� �#���� t
,�?� ��� �0 U:� ��!G80 �I��\ Y�� 9)�N � q�C�&I� ��;$�.  



�$�+  :,�?� ��� W� S��R"�� ���P"�� �R� r��l  
1 .��8�P�� Q��R"�� r��n� �Re�  

W��o��� �-�5��� YoC r�fD ���  1�� g ���� ��- 2� B��)��1993 r��C 111.1  JI ��� F���- ��
��
 	KC��� ����� T��()�� ��v)1993 �2002 ( LD18  1�� ���- ��
��20021)10(  . YoC �+��� ����

 *��I�� 	
(
5�� *��o���1993�2003 �� �h;@ 115.2  	%�()�� *-�%k�� ���� �+��� ��;� F��%�(+ ���- ��
��
� r��C *��I�� ��  ��v 	
(
5�� *��o��5٪  .  

 1�� ��v�2003 LD 	
(
5�� *��o��� YoC JI �� FB;�!|� -�X�� 1�
K� L��� 	()�� B/� F121.5  ��
��
 1�� g ���� 1�
N O(� �}K
KX Y�% ���� ��- 2� 	
(
5�� *��o��� YoC r�f� 	!
N ?��@ B/� F���-1981 .

%k�� nm��� 1�� g 	%�()�� *-�2003  r��C19.5٪ �!(�� ���� �� 6��q@ 	��� �� �h;x� �%k% ���� �/� F

 	K��)�� ����� T��()�� W�()��)1993 �2002.(  
 *��I�� ��v Fr�f�� �� 	��- \; 	�C� F���� ��- 2� 	
(
5�� *��o��� YoC r�fD r���� ���|� �q�%�

1993 �20031)11( .  
��o��� YoC���� ���� 	
(
5�� *  

�$�� /���0 

�8��� 
�R� r��l    

	
(
5�� *��o���  
���� ����    

���� ���� 	
(
5�� *��o��� YoC r�fD �� 	��- \; 	�C: 
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1993 11110 26 17 31 17 4 5 

1994 11623 27 16 30 16 4 7 

1995 13233 26 16 33 15 4 7 

1996 14580 24 16 36 14 4 7 

1997 15559 24 15 35 15 4 7 

1998 14328 30 10 30 18 5 7 

1999 14427 30 10 32 17 5 7 

2000 16644 29 10 32 18 4 8 

2001 16689 29 10 31 18 4 7 

2002 18009 29 10 33 17 4 7 

2003 21524 28 10 36 16 4 6 

  
 Q�"G�� �6w ,�?� ��� W� ��8�P�� Q��R"�� �R� r��l ���0 r�"�� U:D�� ¤����1993x2003J.  
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(
5�� *��o��� YoC
)���- ��
��(  

  
0���� �$�� /���B�� ,�?� ��� �0 ���� U:� ��8�P�� Q��R"�� �R� r��l r�"�� ��.I� /��)�� W1993 J

 �2003 ¥�8�� ��g� 9�� �PN�0 qJ:  
  

�$�� /���0  

	����� 19931 20031 

�������� ������� �:�&B� 3401 7823 

Q.3"B� ������� ����0n� 2844 5960 

/�&% �8X�� 1901 3462 

���3P��  �:�  1888 2201 

a��:�� ���� 603 1312 

�X#  ���� 474 765 

¢�&?� 11110 21524 

 Q�"G�� �6w �1+ ¦�6�� q ,�?� ��� �0 U:� ��P�8�� /�g�§� �P�8����1993x2002 �R� U:z J
 �P�1 ,�?� ��� ��)� |0 �������� ������� �:�&&�� ��8�P�� Q��R"��32٪  O ��8�P�� Q��R"�� r��l �0 ����8�

 �P�8� Q.3"B� ������� ����0n� ���� �F��N q���"B�27٪X�� � q /�&% �816٪ ���3P��  �:� � q13٪ q
 a��:�� ���.(7٪ �X# ���� � q4٪ ���"B� O ����8� .  

 J�% �6w�2003 �P�1 ,�?� ��� ��)� |0 �������� ������� �:�&&�� ��8�P�� Q��R"�� �R� U:z J
36٪  �P�8� Q.3"B� ������� ����0n� ���� �F��N q��8�P�� Q��R"�� r��l �028٪ � q �P�8� /�&% �8X��16٪ q

 ���3P��  �:�&&(10٪ a��:�� ���.( q6٪ �P�8� �X# ���� � q4٪ .9�8�� tud ���0 ��� �&�(�:  
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(
5�� *��o��� YoC �� 	��- \; 	�C 

 Q�"G�� ���"01993x2002  1����20031 

�������� ������� �:�&B� 32 ٪ 36 ٪ 

� ������� ����0n�Q.3"B 27 ٪ 28 ٪ 

/�&% �8X�� 16 ٪ 16 ٪ 

���3P��  �:�  13 ٪ 10 ٪ 

a��:�� ���� 7 ٪ 6 ٪ 

�X#  ���� 4 ٪ 4 ٪ 

  
 Q�"G�� ,�?� ��.� ��8�P�� Q��R"�� �R� r��l �0 ,�?� ��� �0 ���� UC 9�!1 r�"�� U:D�� ¤����

1993x2002J.  

���� ��- ��C  YoC r�fD ��

 *��I�� 	
(
5�� *��o���1993�20021 )٪(  

  
 ,�?� ��.� ��8�P�� Q��R"�� �R� r��l �0 ,�?� ��� �0 ���� UC 9�!1 r�"�� U:D�� ¤��� �&8��

 J����2003J.  
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(
5�� *��o��� YoC r�fD �� ���� ��- ��C20031 )٪(  

    
2 .������!�  

 r��C �� ���� ���� 	
(
5�� T��-���� r�fD JI ��5.5  1�� g ���- ��
��1993 LD F19.4  ��
��
 1�� g ���-20021 . ����� T��()�� ��v 	%�()�� *-�%k�� �+��� ��;�6.4٪

)12(
�.  

 1�� g�2003� T��-���� n�I �� ���� ���� B;�!|� -�X�� L��� 	()�� B/� F 	5)(� 	
(
5�25٪  ��

 	(+20021)13( nm�� y
C F11.7  g ���� 1�
N O(� 	
(
5�� T��-���� �}��o+ 	!
N ?��@ B/� F���- ��
��
 1��1981.  

 *��I�� ��v�1993 �2003 r��C T��-���� �+��� ��� 17.9  ���|� �q�%� F ��%�(+ ���- ��
��
�� ��v 	
(
5�� ���� ��- T��-�S r���� *��I1993�20031.  

  
	
(
5�� ���� ��- T��-�S  

  
�$�� /���0 

	()��    T������    �%�<5�� 	%-��)��    ��!� �3N    n%�"�� ���� ��-    
1993 1487 343 2768 572 202 134 5505 

1994 1642 369 2868 632 212 154 5877 

1995 1618 426 3581 722 243 232 6823 

1996 1709 439 4336 722 225 182 7613 

1997 1899 382 4551 867 215 198 8112 

1998 2256 448 3318 897 231 205 7354 

1999 2216 414 3550 884 233 237 7533 

2000 2679 399 4259 1004 236 228 8805 

2001 2667 426 3929 1032 273 242 8567 



2002 2730 444 4456 1273 258 236 9396 

2003 3070 457 6208 1449 289 263 11736 
  

   Q�"G�� �6w ,�?� ��� �����T r��l ���0 r�"�� U:D�� ¤��� �&C1993x2003J.  
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5�� ���� ��- T��-�S  

  
 q,�?� ��.� ��8�P�� �����!�� r��l O �P�1 H�%+ ��8�P�� �������� ������� �:�&B� �����T a�:z�

 J�% �G(1993 :�&B� �!� a�:z �������� ������� �50٪  a]��� q,�?� ��.� �8�P�� �����!�� r��l �0
 Q.3"B� ������� ����0n� ����  �!�27٪ /�&% �8X�� � q10٪  . Q�"G�� �6w�1993x2003 a����N J
 W� �������� ������� �:�&B� �!�45x57٪  W� a����N �P�8� Q.3"B� ������� ����0n� ���� �F��N q22x

31٪ �P�8� /�&% �8X�� � q9x14٪ �P�8� ���3P��  �:�&&( q4x6٪ �P�8� �X#  ���� � q2x4٪ ���.( q
 �P�8� a��:��2x3٪ .  
 J�% O�2003 ��8�P�� �������� ������� �:�&B� �����T a�:z q53٪  ��8�P�� �����!�� r��l �0

�P�8� Q.3"B� ������� ����0n� ���� �F��N q,�?� ��.� 26٪ �P�8� /�&% �8X�� � q12٪ ���3P��  �:�  � q
 �P�8�4٪ �P�8� a��:�� ����� �X# ���� � q2٪ �&F80 U:�.  

��P�8�� ���g�+ 9�� �PN�0 q,�?� ��.� ��8�P�� �����!�� r��l �0 ���� UC �!e ���0 ��� �&�(�:  
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���� ���� 	
(
5�� T��-���� �� 	��- \; 	�C 

19931   *��I�� �+���1993� 2002 20031 

�������� ������� �:�&B� 50 ٪ 50 ٪ 53 ٪ 

Q.3"B� ������� ����0n� 27 ٪ 28 ٪ 26 ٪ 

/�&% �8X�� 10 ٪ 11 ٪ 12 ٪ 

���3P��  �:�  6 ٪ 6 ٪ 4 ٪ 



�X#  ���� 4 ٪ 3 ٪ 2 ٪ 

a��:�� ���� 2 ٪ 3 ٪ 2 ٪ 

  
3 .�������� :  

 T�-����� r�fD ��� ���� ���� 	
(
5��5.6  1�� g ���- ��
��19931 . LD n�I ���8.6  ���- ��
��
 1�� g20021 . ����� T��()�� ��v 	%�()�� *-�%k�� �
)5�� ���7� ��;�5.1٪

)14(.  

 1�� g�2003 LD \���  	
(
5�� T�-����� n�I �� F19.8  T�-����� �}��o+ 	!
N ?��@ B/� F���- ��
��

5�� *��I�� ��v ���� ���� 	
(1993�20031.  

 *��I�� ��v 	
(
5�� ���� ��- T�-��� r���� ���|� �q�%�1993 �20031.  
  

	
(
5�� ���� ��- T�-���  
)1993�2003(  

  
�$�� /���0 

	.()��    T������    �.%�<5�� 	%-��)��    ��!� �.3N    n%�"�� ���� ��-    
1993 1357 1545 633 1329 272 469 5605 

1994 1463 1479 657 1265 272 610 5746 

1995 1762 1647 754 1218 278 753 6410 

1996 1738 1906 893 1283 347 802 6968 

1997 1907 1982 884 1458 358 858 7447 

1998 2019 967 1009 1640 526 813 6974 

1999 2081 961 1090 1527 440 795 6894 

2000 2080 1201 1079 1974 483 1023 7839 

2001 2232 1296 1215 1916 470 994 8122 

2002 2551 1378 1484 1809 447 943 8613 

2003 2890 1744 1616 2013 476 1049 9788 

  

 r�"�� U:D�� �0 q����.�� Q�"( �6w ��8�P�� �������� ����"�0 O ��P��)N UT��"B� .��i"�� ¤h"��.  
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5�� ���� ��- T�-���  

  
 W� a����N �P�8� ��w�� ,�?� ��� �0 �����"�B� ~C+ ����0n� ���� ~"�N�24  _30٪  r��l �0

 �������� �P�8� /�&% �8X��� ���3P�� �:�  �F��N q,�?� ��.� ��8�P��14  _28٪ ������� �:�&B� � q
 �P�8� ��������11  _17٪ 
� a��:�� ���.( q8  _13٪ 
� �X# ���� � q4  _8٪ . Q�"G�� �6w Y���

1993x2003 J.  
 J�% O�2003 ����0n� ���� ������ a�:z q30٪ �� �������� r��l �0 �F��N q,�?� ��.� ��8�P

 �P�8� /�&% �8X��21٪ �P�8� ���3P�� �:�  � q18٪ �P�8� �������� ������� �:�&B�( q17٪ ���� � q
 
� a��:��11٪ �P�8� �X# ���.( q5٪.  

 �0�% O q,�?� ��.� ��8�P�� �������� r��l �0 ���� UC �!e ���0 ��� �&�(�1993 �2003 q
 �F"!� ���"0� Q�"G��)1993x2003( J�% O ��P�8�� ���g�+ 9�� �PN�0 q2003:  

  

	..����� 

���� ���� 	
(
5�� T�-����� �� 	��- \; 	�C 

19931  *��I�� �+���1993�2002 20031 

Q.3"B� ������� ����0n� ���� 24 ٪ 27 ٪ 30 ٪ 

/�&% �8X�� 24 ٪ 22 ٪ 21 ٪ 

���3P��  �:�  28 ٪ 21 ٪ 18 ٪ 

��������� ������� �:�&B 11 ٪ 14 ٪ 17 ٪ 

a��:�� ���� 8 ٪ 11 ٪ 11 ٪ 

�X#  ���� 5 ٪ 5 ٪ 5 ٪ 

  



 ����)"0 /�:N /+ 9¨ ��+ W� O q��8�P�� �����!��� �������� J�#�+ W� ���P"�� ^�� ��85 /+ ¦�6��
�� O �0+ q W0M"��� �3D�� j���:N sl ���N �������� �&�# O Q���g |0 J�#�+ ¢�GN�� ¦�6�( ,�?� ��� ��1�

 �����T J�#�+ W� ���P"�� sl ����+ U:D� ���P"�� �u5 ����� q��8�P�� �������� J�#�+ �% ��8�P�� �����!��
 U!� b�� q�F�G1 ��.�� �0 ����0n� ���� ������ J�#�+� Q.3"B� ������� ����0n� ���� sl ,�?� ���

&C q �P�1 sl ���P"����)�$ ���h�l �"� _�� �  . A��� O Q.3"B� ������� ����0n� ���� J�#�+ ��&"%� � .#�
J�#��� Y�N O ¥�8�� 2�G©$� �0 ����� H�% q�������� r��l.  
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(
5�� *��o��� YoC  

������ ����0n� ���.� ��8�P�� Q��R"�� �R� |GN�� r��� �0 Q.3"B� �2.8  J�% O �$�� /����1993 qJ
 sl5.3  J�% O �$�� /����2002J . Q�"G�� �6w ���8��� Q���i�� ���P�� �.�B� ���"0 /�C�1993x

2002 r��� J7٪.  
 J�% O �d �&�# H�%+ a]���2003 a�R� b�� J6  ��� �� �.�\ S+ q�$�� /����13٪  ��"�0 �%

 J�%2002 .  
� W� a����N �P�1 Q.3"B� ������� ����0n� ���.� ��8�P�� Q��R"�� �R� U:z .#24x30٪  r��l �0

 Q�"G�� �6w ,�?� ��.� ��8�P�� Q��R"�� �R�1993x2003 ��� Q�"G�� ,G1 �6w S�8� ���"\� qJ
27٪.  

C �v����� �0 U��)� ~C+ �P�1 ,�?� ��� sl ����0n� ���� �����T U:DN� �R� r��l �0 �P�8
 r��� �����!�� �P�1 a]�� b�� q ����0ª� ��8�P�� Q��R"��52٪  �������� a�:z� q����.�� Q�"( �6w

 �P�148٪ ���"B� O . Q�"G�� �6w 9�8�� tu5 r�"�� ��.I� ¤����1993  _2003J.  
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5�� *��o��� YoC  
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(
5�� *��o��� YoC    YoC LD T��-���� 	5)� 
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5�� *��o���٪    
�R� sl �������� �P�1 

 	
(
5�� *��o���٪    
1993 2844 52 48 

1994 3105 53 47 

1995 3381 48 52 

1996 3447 50 50 

1997 3806 50 50 

1998 4275 53 47 

1999 4297 52 48 



2000 4759 56 44 

2001 4898 54 46 

2002 5281 52 48 

2003 5960 52 48 

  

 Q�"G�� �6w ����0ª� ��8�P�� Q��R"�� �R� r��n .��i"B� ���B� r�"�� U:D�� ¤����1993x
2003J.  
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�8�P�� Q��R"�� J�#�+ /+ ���60 �FB� �0� ��0�:�� Q��!�� �X�N $ .# Q.3"B� ������� ����0n� ���.� �

 �0 �6L Q��} ��� q��«� ��1��� �5� qt6%+ �F0�.�"�� � ��� ��1��P�� U*¬ $ b�� qQ��R"�� Y�N �Re
 |P��� ����0n�)�#��D�� q � q¥V��+ .(� |0 ���.�� ��«��� ��1��P�� �1��)0 �6w �0 ���' Y�� �F��� ��1��

 H�%+ ��"�0 ��w�� ,�?� ��� ��1��� �F��N b�� q�������� �+ �����!�� O {��� ��w�� ,�?� ���
,�?� ��� ��)�� ����0n� ���� W� S��R"�� ���P"��.  

2  .T��-����  
sl �v����T r��l ��� .)( q���.%�!N ��5�}� ��w�� ,�?� ��.� ����0n� ���� �����T �u��  ���

 r��� ,�?�1.5  J�
% O �$�� /����1993 a]�� /+ sl ����"�� ���8��� O a�GN�� � qJ2.7  /����
 J�% O �$��2002 S�8� Q���g �.�\ qJ7.3٪  Q�"G�� ���"B��1993x2002J.  
 J�% O�2003 �.�\ a�GN�� qJ12٪  �0 �*CM� �d �&�# H�%+ a]��� qo����� J���� �%3.1 ���� /

�$�� .  
   U:DN� q�������� ������� �:�&B� .�� ��w�� ,�?� ��.� ���.!B� ~C+ �0 ����0n� ���� ~"�N�

 Q�"G�� �6w Y��� q~C�� �P�8�� /�&% �8X�� sl �v����T1993x2003J.  
 Q�"G�� �6w ��w�� ,�?� ��� sl ����0n� ���� �����T r�"�� ��.I� ¤����1993x2003J.  



  

u�v�� ���� ���� *�<�7� 	
����� T������ 	��- T��-�S  

�$�� /���0  

	()��    �%�<5��    	%-��)��    ��!�    �3N    n%�"��    ���� ��-    

1993 58 256 1049 124 n.a. 1487 

1994 89 271 1036 124 123 1642 

1995 89 332 920 122 156 1618 

1996 85 367 988 127 142 1709 

1997 97 391 1107 116 188 1899 

1998 86 447 1302 252 169 2256 

1999 84 537 1195 181 219 2216 

2000 104 536 1551 205 284 2679 

2001 112 577 1505 199 275 2667 

2002 119 745 1419 187 260 2730 

2003 144 872 1579 186 289 3070 

  

��� �����T r��l ���0 r�"�� U:D�� ¤��� �&C Q�"G�� �6w ��w�� ,�?� ��� sl ����0n� �
1993x2003J.  

  *�<�7� 	
����� T������ 	��- T��-�S
u�v�� ���� ����  

3  .��������  
 �0 �v����� r��l ��� .)( q��w�� ,�?� ��� �0 ����0n� ���� ������� S.%�!"�� t�}$� ¦�6�

?� ��� r��� ,�1.4  J�% O �$�� /����1993 ��� /+ sl |GN�� � qJ2.6  J�% �$�� /����2002J .
 S�8��� Q���i�� �.�0 ����7.5٪  Q�"G�� ���"B��1993x2002J.  

 J�% O �������� a�GN���2003 �.�\ J13٪  J�% �%2002 a]�� b�� qJ2.9 �$�� /����.  
   �0 ����0n� ���� ������ U:DN� W� a����N q�P�1 H�%+ /�&% �8X��� �������� ������� �:�&B�
36x45٪  Q�"G�� �6w ����0n� ���� ������ r��l �0 �&F80 U:�1993x2003J.  



  
 Q�"G�� �6w ��w�� ,�?� ��� �0 ����0n� ���� ������ r�"�� ��.I� ¤����1993x2003J.  

  
  
  
  

  
�7� 	
����� T������ 	��- T�-���*�<  

u�v�� ���� ��- ��  
�$�� /���0  

	()��     �:� 
���3P�� 

	%-��)��    ��!� 	(3�+    �3N 	��-    n%�"�� 	��-    ���� ��-    

1993 130 490 556 123 58 1357 

1994 106 564 604 129 60 1463 

1995 111 751 694 151 55 1762 

1996 123 743 678 121 73 1738 

1997 82 796 819 111 99 1907 

1998 112 843 821 139 104 2019 

1999 109 918 790 151 113 2081 

2000 122 921 856 95 86 2080 

2001 152 977 859 139 104 2232 

2002 162 1047 1109 129 105 2551 

2003 180 1146 1304 144 116 2890 

  
�?� ��� �0 ����0n� ���� ������ r��l ���0 r�"�� U:D�� ¤���� Q�"G�� �6w ��w�� ,1993x

2003J.  

  �� *�<�7� 	
����� T������ 	��- T�-���
u�v�� ���� ��-  

  



   W� E�&�0 ���PN �F��l ,�?� ��� �����T |0 ����0n� ���� ������ ��.' �1��)0 �0 ¦�6���
 ������� �:�&B� �����T �1��)0 �&( qJ�#��� Y�N����0n� ���.� ��������)15(  W�� �F8�� KPC ��( �F��

�������� �0 ����0n� ���� ������ ��1���)16( . ����0n� ���� sl �������� �����T ��1��� UR�N b��
Y�� ¤��� r�"�� ��.I�� q�������� �0 ����0n� ���� ������ ��1��� �0 K*:� H�%+ ��0�#�+:  

    
������ 	��- T�-���T 

	%-��)�� ��    
	%-��)�� T��-�S 

T������ 	��- LD    
 �.%�5��� 	5)�%    

1993 490 869 56 
1994 564 953 59 
1995 751 1347 56 
1996 743 1805 41 
1997 796 1964 41 
1998 843 1310 64 
1999 918 1256 73 
2000 921 1568 59 
2001 977 1749 56 
2002 1047 1720 61 
2003 1146 2613 44 

  
 ��!
N ����� ��  \o)  y
C FT������ 	��- LD u�v�� ���� ��- �� -�� T��-�S g \h7���

T������ 	��- T���
� g 	�o)7� T�-����� Y
N �� 0;@ . -�!��� � �K& FT���
5�� �O/ 2� j
&���� Y�% �@ LD�
 � �!; FT�&�  �!h
C *���7� 	����� ])C T��-���� T���
� �!h
C T������ 	��- T�-��� T���
� -�!���

T�&� .  

  
­��
*��L  :�
��3P��  �
:�   
1 .	
(
5�� *��o��� YoC  

   J�% O ���3P��  �:�  O ��8�P�� Q��R"�� �R� ���1993 r��� J1.9 �$�� /���� . sl a�GN���
 J�% O �v���"�0 H�%+1997  a]�� b��2.4 O ahG©� � q�$�� /����  J��%��1998x1999  9P��

 J�% �0 ­{�."�� ��w+ Q�0 ¢�GN�$� ����"� q��XG8�� �������� �&�# 2�G©�2000 a]��� q1.8  �$�� /����
 J�%2002J.  

 J�% O�2003 �.�\ ��8�P�� Q��R"�� �R� |GN�� J21٪  ��� b�� qo����� J���� �%2.2 �$�� /���� .  
 �0 ���3P�� �:�  ������ U:DN� W� ®���"N �P�1 a�:z b�� q�v����T �0 ~C+ �P�1 ,�?� ���

68x84٪  Q�"G�� �6w ���3P�� ��8�P�� Q��R"�� �R� r��l �01993x2003J.  



 W� a����N �P�1 ���3P�� ��8�P�� Q��R"�� �R� U:z �&C10x17٪  W� ��8�P�� Q��R"�� �R� r��l �0
 Q�"G�� �6w q ,�?� ���1993x2003J r��� S�8��� ���"B� /�C� q12.7٪ Q�"G�� ,G1 �6w.  

   ,�?� ��� �0 �v������ �v����T �0 UC �P�1� ���3P�� ��8�P�� Q��R"�� �R� r�"�� ��.I� ¤����
 Q�"G�� �6w ��8�P�� Q��R"�� �R� sl1993x2003J.  

  
  

�%�<5��  	"�!7 	
(
5�� *��o��� YoC  
�$�� /���0 

	()��    ��� YoC	
(
5�� *��o    
 YoC LD T��-���� 	5)�

 	
(
5�� *��o���٪    

 YoC LD T�-����� 	5)�

 	
(
5�� *��o���٪    

1993 1888 18 82 

1994 1848 20 80 

1995 2073 21 79 

1996 2344 19 81 

1997 2364 16 84 

1998 1415 32 68 

1999 1375 30 70 

2000 1600 25 75 

2001 1721 25 75 

2002 1822 24 76 

2003 2201 21 79 

  

   Q�"G�� �6w ���3P�� ��8�P�� Q��R"�� �R� r��l ���0 r�"�� U:D�� ¤����1993x2003J.  

 �%�<5��  	"�!7 	
(
5�� *��o��� YoC  

  
2  .T��-����  



   J�% O ���3P�� �:�  �����T a�GN��1993 r��� �0 J343  �$�� /���0 J�% O a]�� /+ sl
2002 r��� J444  Q���g �.�\ S+ q�$�� /���029٪  Q�"G�� U&?1993 x2002J.  

 J�% O�2003 �.�\ ���3P�� �:�  �����T a�GN�� J3٪  a]�� ¯� o����� J���� �%457  /���0
�$�� .  

 r��� �����!�� ���"0 ����413  Q�"G�� �6w �$�� /���01993x 2003DN� qJ �����T U:
 W� �0 ®���"N �P�1 �������� ������� �:�&B� sl ���3P�� �:� 42x60٪  ���� �F��N q��8�P�� �v����T r��l �0

 W� a����N �P�8� Q.3"B� ������� ����0n�16x36٪.  
 Q�"G�� �6w ��w�� ,�?� ��� sl ���3P�� �:�  �����T r�"�� ��.I� ¤����1993x2003J.  

  
u�v�� ���� ���� �%�<5��  	"�¡ T��-�S  

�$�� /���0  

	()��    T������    	%-��)��    ��!�    �3N    n%�"��    ���� ��-    
1993 118 144 64 16 n.a. 343 

1994 59 220 21 28 42 369 

1995 74 251 11 32 58 426 

1996 83 248 17 42 48 439 

1997 75 196 35 30 46 382 

1998 102 247 17 31 51 448 

1999 99 219 20 31 45 414 

2000 111 171 25 36 56 399 

2001 138 170 25 36 56 426 

2002 147 176 26 37 58 444 

2003 163 195 29 23 46 457 

  

   Q�"G�� �6w ��w�� ,�?� ��� sl ���3P�� �:�  �����T r��l ���0 r�"�� U:D�� ¤����
1993x2003J.  

  ���� ���� �%�<5��  	"�¡ T��-�S
u�v��  

  
3 .T�-�����  



     Q�"G�� �6w �T�w q��P�)"�� ^�� ��w�� ,�?� ��� �0 ���3P�� �:�  ������ ��1��� ,:�N
1993x1999 J�% O a]�� .)( q ��XG8�� �������� �&�# O ��P�)"�� �R�"1 qJ1993 r��� J1.5  /����
�$�� J�% �$�� /���� �0 U#+ sl ahG©� � q1999 sl U!"� qY�� .�� ¢�GN�$� ����% ��+ K� q1.4 

 J�% O �$�� /����2002J.  
 J�% O�2003 �P�8� ���3P��  �:�  ������ a�GN�� J27٪ a]��  b�� q1.7 �$�� /���� .  

 �������� ���"0 ����1.5  Q�"G�� �6w �$�� /����1993x2003J.  
   W� a����N ����% �P�1 �������� ������� �:�&B� �0 ���3P�� �:�  ������ a�:z�86x95٪  �0

 Q�"G�� �6w ,�?� ��� �0 ���3P�� �:�  ������ r��l1993x2003J.  
 Q�"G�� �6w ��w�� ,�?� ��� �0 ���3P�� �:�  ������ r�"�� ��.I� ¤����1993x2003J.  

  
	"�¡ T�-���  u�v�� ���� ��- �� �%�<5��  

�$�� /���0  

	()��    T������    	%-��)��    ��!�    �3N    n%�"��    ���� ��-    

1993 64 1466 8 7 n.a. 1545 

1994 98 1354 8 9 11 1479 

1995 98 1515 9 10 15 1647 

1996 94 1781 9 8 14 1906 

1997 104 1842 12 9 15 1982 

1998 95 842 11 8 12 967 

1999 94 835 12 8 12 961 

2000 116 1035 15 19 15 1201 

2001 126 1117 16 20 16 1296 

2002 134 1188 18 22 18 1378 

2003 169 1503 22 27 22 1744 

  

   Q�"G�� �6w ��w�� ,�?� ��� �0 ���3P�� �:�  ������ r��l ���0 r�"�� U:D�� ¤����
1993x2003J.  



  ���� ��- �� �%�<5��  	"�¡ T�-���
u�v��  

  
 ��
���� :�������� ������� �:�&B�  

1 .	
(
5�� *��o��� r�fD  

 J�% O �:�&&�� ��8�P�� Q��R"�� �R� ���1993 r��� J3.4  �����!�� a�:z q�$�� /����81٪ 
 �������� a�:z� q�F8019٪  r��� sl |GN��� q5.9 /����  �$��)75٪  q�����!��25٪ �������� ( O

 J�%2002J . S�8��� Q���i�� �.�0 ����7.2٪  Q�"G�� ���"B��1993x2002J.  
 J�% O�2003 �.�\ ��8�P�� Q��R"�� �R� |GN�� J32٪  ��� b�� qo����� J���� �%7.8  �$�� /����

)79٪  q�����!��21٪ �������� .(  
�8�P�� Q��R"�� �R� U:z .#� W� a����N �P�1 �������� ������� �:�&�� �30 x36٪  �R� r��l �0

 Q�"G�� �6w ,�?� ��.� ��8�P�� Q��R"��1993x2003 r��� ��� S�8� ���"\ qJ33٪.  
 �v������ �v����T �0 UC �P�1� �������� ������� �:�&&�� ��8�P�� Q��R"�� �R� r�"�� ��.I� ¤����

 sl ,�?� ��� �0 Q�"G�� �6w ��8�P�� Q��R"�� �R�1993x2003J.  
	%-��)�� 	
����� 	"�!!�� 	
(
5�� *��o��� YoC  

�$�� /���0  

	()��    	
(
5�� *��o��� YoC    
T��-���� 	5)� 

 	
(
5�� *��o��� YoC LD٪    
�������� �P�1 

 	
(
5�� *��o��� YoC LD٪    

1993 3401 81 19 

1994 3525 81 19 

1995 4335 83 17 

1996 5229 83 17 

1997 5435 84 16 

1998 4327 77 23 

1999 4640 77 23 



2000 5337 80 20 

2001 5144 76 24 

2002 5941 75 25 

2003 7823 79 21 

  

   Q�"G�� �6w �������� ������� �:�&&�� ��8�P�� Q��R"�� �R� r��l ���0 r�"�� U:D�� ¤����1993 
 _2003J.  

  	
����� 	"�!!�� 	
(
5�� *��o��� YoC
	%-��)��  

  
2 .	
(
5�� T��-����  

 r��� ��w�� ,�?� ��� sl �:�&B� �����T a]��2.8  J�% O �$�� /����1993 sl a�GN�� � qJ
 J�% O a]�� /+2002 r��� J4.5 �$�� /���� . S�8��� Q���i�� �.�0 ����6.7٪ ���"B��  Q�"G��

1993x2002J.  
    J�% O a�GN���2003 sl J6.2  �.�\ Q���g S+ q�$�� /����39 %o����� J���� �% ��P��)N .  

 r��� �����!�� ���"0 ��� .#�4  Q�"G�� �6w �$�� /����1993x2003J.  
sl �v����T U:DN� q��w�� ,�?� ��.� �.!0 ~C+ �������� ������� �:�&B� ~"�N�  ���3P��  �:� 

 W� a����N ���� ~C�� �P�8��35x48٪  ���0n� ���� �F��N q ,�?� ��.� �:�&B� �����T r��l �0
 Q.3"B� �������31x45٪ a��:�� ���� � q10x15٪ Q�"G�� �6w Y��� q1993x2003J.  

  
�"G�� �6w ��w�� ,�?� ��� sl �:�&B� �����T r�"�� ��.I� ¤���� Q1993x2003J.  

  
u�v�� ���� ���� 	%-��)�� 	
����� 	"�!7� T��-�S)17(  

�$�� /���0  

	()��    ����0n� �%�<5�� ��!�    �3N    n%�"��    ���� ��-    



1993 869 1333 67 83 417 2768 

1994 953 1340 82 102 392 2868 

1995 1347 1476 135 158 466 3581 

1996 1805 1753 117 206 455 4336 

1997 1964 1670 155 224 537 4551 

1998 1310 1170 139 197 503 3318 

1999 1256 1483 154 182 475 3550 

2000 1568 1906 111 195 480 4259 

2001 1749 1413 153 198 417 3929 

2002 1720 1752 189 258 537 4456 

2003 2613 2158 275 368 793 6208 

  

   r�"�� U:D�� ¤���� Q�"G�� �6w ��w�� ,�?� ��� sl �:�&B� �����T r��l ���01993x
2003J.  

  ���� 	%-��)�� 	
����� 	"�!7� T��-�S
u�v�� ����  

  
3  .T�-�����  

   J�% O ��w�� ,�?� ��� �0 �:�&B� ������ a]��1993 r��� J633  � q �$�� /�
��0
a�GN��  �0 �*C+ a]�� /+ sl1.5  J�% O �$�� /�
���2002J . S�8��� Q���i�� �.�0 ����10.2٪ 

 Q�"G�� ���"B��1993x2002J.  
 J�% O a�GN���2003 sl J1.6  �.�\ S+ q�$�� /����13٪ o����� J���� �%.  

����.�� Q�"( �6w �$�� /���� r��� �������� ���"0 ����.  
  B� ������ a�:z� W� a����N �P�1 Q.3"B� ������� ����0n� ���� �0 �������� ������� �:�&45x
59٪  a����N �P�8� ���3P��  �:�  � q,�?� ��� �0 �:�&B� ������ r��l �013 x29٪  Q�"G�� �6w

1993x2003J.  
 Q�"G�� �6w ��w�� ,�?� ��� �0 �:�&B� ������ r�"�� ��.I� ¤����1993x2003J.  



  
  

u�v�� ���� ��- �� 	%-��)�� 	
����� 	"�!7� T�-���  
�$�� /���0  

	()��    T������    �%�<5�� ��!�    �3N    n%�"��    
 ��-
����    

1993 282 158 38 84 71 633 

1994 297 168 43 69 79 657 

1995 363 201 55 66 69 754 

1996 403 261 61 76 91 893 

1997 430 216 77 82 79 884 

1998 492 272 81 80 84 1009 

1999 591 241 87 72 100 1090 

2000 589 185 105 93 107 1079 

2001 634 199 136 135 111 1215 

2002 819 276 119 145 125 1484 

2003 959 204 152 170 131 1616 

  

   �6w ��w�� ,�?� ��� �0 �:�&B� ������ r��l ���0 r�"�� U:D�� ¤���� Q�"G��1993x
2003J.  

  �� 	%-��)�� 	
����� 	"�!7� T�-���
u�v�� ���� ��-  



���0�w  :/�
&% �
8X��  
  
1 .	
(
5�� *��o��� YoC  

   r��� �0 /�&% �8X��� ��8�P�� Q��R"�� �R� |GN��1.9  �$�� /����) �����!�� �!�30٪  � q
70٪ �������� ( J�% O1993 r��� sl J3.1  �$�� /����)41٪  q�����!��59٪ �������� ( J�% O

2002J . S�8��� Q���i�� �.�0 ����5.8٪  Q�"G�� ���"B��1993x2002J.  
 J�% O�2003 ��� qJ3.5  �$�� /����)42٪  q�����!��58٪ ��������( �.�\ |GN�� S+ q12٪  �%

 J�%2002J.  
P�� Q��R"�� �R� ���"0 ���� Q�"G�� ��8�1993x2003 r��� J2.5 ��P��)N �$�� /����.  

 ®���"N �P�1 a�:z b�� q��8�P�� �v����T �0 ~C+ �P�1 ,�?� ��.� /�&% �8X�� ������ a�:z�
 W�58 x70٪  Q�"G��1993x2003J.  

 W� a����N �P�1 /�&% �8X��� ��8�P�� Q��R"�� �R� U:z �&C14x18٪ Q��R"�� �R� r��l �0 
 Q�"
G�� �6w ,�?� ��.� ��8�P��1993x2003 r��� S�8��� ���"B� ���� qJ16.4٪.  

 ��� �0 �v������ �v����T �0 UC �P�1� /�&% �8X��� ��8�P�� Q��R"�� �R� r�"�� ��.I� ¤����
 Q�"G�� �6w �8X���� ��8�P�� Q��R"�� �R� sl ,�?�1993x2003J.  

  
  
  

� 	
(
5�� *��o��� YoC��!� 	(3�)  
�$�� /���0  

	()��    	
(
5�� *��o��� YoC    
 YoC LD T��-���� 	5)�

 	
(
5�� *��o���٪    

 YoC LD T�-����� 	5)�

 	
(
5�� *��o���٪    

1993 1901 30 70 

1994 1897 33 67 

1995 1940 37 63 

1996 2004 36 64 

1997 2326 37 63 

1998 2537 35 65 

1999 2411 37 63 

2000 2978 34 66 

2001 2947 35 65 

2002 3082 41 59 

2003 3462 42 58 



  

   Q�"G�� �6w /�&% �8X��� ��8�P�� Q��R"�� �R� r��l ���0 r�"�� U:D�� ¤����1993x2003J.  

 ��!� 	(3�)� 	
(
5�� *��o��� YoC  

  
2  .T��-����  

     &% �8X�� �����T r��l ��� r��� /�572  J�% O �$�� /���01993 ±�3�0 U:D� a�GN�� � qJ
 J�% O a]�� b�� ����"�� ���8��� �6w2002 r��� J1.3  S�8� Q���g �.�\� q�$�� /����9.6٪ 

 Q�"G�� �6w ���"B��1993x2002J.  
 J�% O�2003 �.�\ �8X���� �����T a�GN�� J14٪ �� a]�� b�� qo����� J���� �% r�1.4  /����

�$�� .  
 �����!�� ���"0 ����914  Q�"G�� ����8� �$�� /���01993x2003J.  

 W� a����N ����% �P�1 Q.3"B� ������� ����0n� ���� sl /�&% �8X�� �����T a�:z�76x
88٪  Q�"G�� �6w ,�?� ��.� /�&% �8X�� �����T r��l �01993 x2003J.  

T r�"�� ��.I� ¤���� Q�"G�� �6w ��w�� ,�?� ��� sl /�&% �8X�� �����1993x2003J.  
  

u�v�� ���� ���� ��!� 	(3�+ T��-�S  
�$�� /���0  

	()��    T������    ���3P�� 	%-��)��    �3N    n%�"��    
 ��-
����    

1993 505 8 42 7 10 572 

1994 549 8 55 7 14 632 

1995 631 9 55 9 18 722 

1996 617 9 65 15 15 722 

1997 745 11 73 11 28 867 

1998 746 14 101 16 19 897 

1999 718 11 116 17 22 884 

2000 778 12 163 20 30 1004 



2001 781 15 189 21 25 1032 

2002 1009 22 181 34 26 1273 

2003 1124 27 231 38 29 1449 

  

  sl /�&% �8X�� �����T r��l ���0 r�"�� U:D�� ¤���� Q�"G�� �6w ��w�� ,�?� ��� 
1993x2003J.  

  ���� ��!� 	(3�+ T��-�S
u�v�� ����  

3  .T�-�����  
   J�% O a]�� .)( q���.%�!N ��5�}� ��w�� ,�?� ��� �0 /�&% �8X�� ������ �u��1993  r���
1.3  sl a�GN�� � q�$�� /����1.8 � /���� J�% O �$�2002J . S�8��� Q���i�� �.�0 ���"0 /�C�
4.1٪  Q�"G��1993x2002J.  

 J�% O�2003 �.�\ ��8�P�� �������� a�GN�� qJ11٪  J�% �%2002 �0 �*C+ a]�� b�� qJ2  /����
����.�� Q�"( �6w ,�?� ��� �0 /�&% �8X�� ������� �&�# H�%+ �5� �$�� .  

  �0 /�&% �8X�� ~"�N�  ����0n� ���� �T�w� ��w�� ,�?� ��� �0 ����K"�� ,�?� ��� ~C+
 W� a����N ��.' QKPC �P�1 ����0n� ���� �0 �v����� a�:z .)( qQ.3"B� �������83x90٪  r��l �0

 �P�8� �������� ������� �:�&B� �F��N q,�?� ��� �0 /�&% �8X�� ������7x13 % Q�"G�� �6w1993 x
2003J.  

  
 Q�"G�� �6w ��w�� ,�?� ��� �0 /�&% �8X�� ������ r�"�� ��.I� ¤����1993x2003J.  

  
u�v�� ���� ��- �� ��!� 	(3�+ T�-���  

�$�� /���0  

	()��    T������    ���3P�� 	%-��)��    �3N    n%�"��    
 ��-
����    

1993 1154 71 88 8 8 1329 



1994 1139 14 97 6 8 1265 

1995 1012 19 162 15 10 1218 

1996 1087 30 141 15 10 1283 

1997 1217 39 183 8 11 1458 

1998 1432 19 168 10 11 1640 

1999 1314 22 159 12 20 1527 

2000 1706 28 207 8 26 1974 

2001 1655 28 200 8 25 1916 

2002 1561 29 189 7 24 1809 

2003 1737 32 210 8 26 2013 

  
  ��� Q�"G�� �6w ��w�� ,�?� ��� �0 /�&% �8X�� ������ r��l ���0 r�"�� U:D�� ¤�
1993x2003J.  

  ���� ��- �� ��!� 	(3�+ T�-���
u�v��  



��
����  :�

X# �
���  
1 .	
(
5�� *��o��� YoC  

   J�% O �X# ���.� ��8�P�� Q��R"�� �R� ���1993��� J r474  �$�� /���0) �����!�� a�:z
43٪  � q �F8057٪ �������� .( sl a�GN���705  J�% O �$�� /���02002 J)37٪  q�����!��63٪ 

�������� .( S�8��� Q���i�� �.�0 ���"0 ����5.1٪  Q�"G��1993x2002J.  
 �.�\ Q��R"�� �R� |GN���9٪  J�% O2003 ��� b�� qo����� J���� �% J765  /���0)38٪ 

 q�����!��62٪ �������� .(  
 Q�"G�� ��8�P�� Q��R"�� �R� ���"0 ����1993x2003 r��� J635 ��P��)N �$�� /���0.  

 W� ®���"N �P�1 a�:z b�� q��8�P�� �v����T �0 ~C+ �P�1 ,�?� ��� �0 �X# ���� ������ a�:z�
53x70٪  Q�"G��1993x2003J.  

�� Q��R"�� �R� U:z� W� a����N �P�1 �X# ���.� ��8�P4x5٪  ��� W� ��8�P�� Q��R"�� �R� r��l �0
 Q�"G�� �6w ,�?�1993x2003 J.  

 sl ,�?� ��� �0 �v������ �v����T �0 �P�1� �X# ���.� ��8�P�� Q��R"�� �R� r�"�� ��.I� ¤����
 Q�"G�� �6w ��8�P�� Q��R"�� �R�1993x2003J.  

  
o��� YoC�3N  	���� 	
(
5�� *��  

�$�� /���0  

	()��    ��8�P�� Q��R"�� �R� 

T��-���� 	5)� 

 	
(
5�� *��o��� YoC LD٪    

T�-����� 	5)� 

 *��o��� YoC LD

 	
(
5��٪    

1993 474 43 57 

1994 484 44 56 

1995 521 47 53 

1996 571.7 39 61 

1997 572.3 37 63 

1998 757 30 70 

1999 672 35 65 

2000 719 33 67 

2001 743 37 63 

2002 705 37 63 

2003 765 38 62 

  

   Q�"G�� �6w �X#  ���.� ��8�P�� Q��R"�� �R� r��l ���0 r�"�� U:D�� ¤����1993x2003J.  



 �3N  	���� 	
(
5�� *��o��� YoC  

  
2  . T��-����:  

 �0 �X# ���� �����T a�GN��202  J�% O �$�� /���01993 sl J258  J�% O �$�� /���0
2002J . S�8��� Q���i�� �.�0 ���"0 ����3٪  Q�"G��1993 x2002J.  

 J�% O�2003 r��� a]�� qJ289  �.�\ Q���g S+ q�$�� /���012٪  J�% �%2002J .  
 �����!�� ���"0 ����238  Q�"G�� �$�� /���01993x2003J.  

�T a�:z� W� a����N ����% �P�1 Q.3"B� ������� ����0n� ���� sl �X# ���� ����45x59٪  �0
 Q�"G�� �6w ,�?� ��.� �X# ���� �����T r��l1993x2003J.  

  Q�"G�� �6w ��w�� ,�?� ��� sl �X# ���� �����T r�"�� ��.I� ¤����1993x2003J.  
  

v�� ���� ���� �3N  	��- T��-�Su� 
�$�� /���0  

	()��    T������    �%�<5�� 	%-��)��    ��!� n%�"��    
 ��-
����    

1993 112 7 76 7 n.a. 202 

1994 117 9 63 5 18 212 

1995 137 9 60 14 23 243 

1996 110 8 69 14 24 225 

1997 101 9 75 7 23 215 

1998 126 7 72 9 16 231 

1999 138 7 66 10 12 233 

2000 87 17 115 7.3 10 236 

2001 126 19 111 7 10 273 

2002 117 20 105 6.7 9 258 

2003 131 24 117 7 10 289 

  

   Q�"G�� �6w ��w�� ,�?� ��� sl �X# ���� �����T r��l ���0 r�"�� U:D�� ¤����1993x
2003J.  



  ���� ���� �3N  	��- T��-�S
u�v��  

3.  T�-�����  
   J�% O ��8�P�� �X# ���� ������ a]��1993 r��� J272  J�% O� q�$�� /���02002 a]�� J
447 �$�� /���0 . S�8��� Q���i�� �.�0 ���"0 ����7٪  Q�"G��1993x2002J.  

 J�% O�2003 �.�\ ��8�P�� �������� a�GN�� qJ7٪  J�% �%2002 a]�� b�� J476 �$�� /���0 .  
#� �X# ���� ������ ���"0 ��� .397  Q�"G�� �6w �$�� /���01993x2003J.  
   W� a����N �V�3�0 �P�1 Q.3"B� ������� ����0n� ���� �0 �X# ���� ������ a�:z�36x53٪ 

 �P�8� �������� ������� �:�&B�� q,�?� ��� �0 �X# ���� ������ r��l �034x48٪  Q�"G�� �6w
1993x2003J.  

  
 Q�"G�� �6w ��w�� ,�?� ��� �0 �X# ���� ������ r�"�� ��.I� ¤����1993x2003J.  

  
u�v�� ���� ��- �� �3N  	��- T�-���  

�$�� /���0  

	()��    T������    ���3P�� 	%-��)��    ��!� n%�"��    
 ��-
����    

1993 136 18 101 7 10 272 

1994 136 18 101 7 10 272 

1995 134 31 95 9 9 278 

1996 140 33 151 10 13 347 

1997 128 33 172 10 14 358 

1998 277 34 187 15 13.7 526 

1999 200 35 176 14 16 440 

2000 225 40 183 18 17 483 

2001 218 40 178 17 16.5 470 

2002 206 41 168 16 15.6 447 



2003 205 25 210 20 16 476 

  

��0 r�"�� U:D�� ¤���� Q�"G�� �6w ��w�� ,�?� ��� �0 �X# ���� ������ r��l �1993 x
2003J.  

  ���� ��- �� �3N  	��- T�-���
u�v��  

  
­��
����  :a
��:�� �
���  

  
1  .	
(
5�� *��o��� YoC  

   r��� �0 a��:�� ��8�P�� Q��R"�� �R� |GN��764  �$�� /���0)�!�� �!� ����20٪  � q �F80
80٪ �������� ( J�% O1994J)18(  sl1.2  �$�� /����)20٪  q�����!��80٪ �������� ( J�% O

2002J . S�8��� Q���i�� �.�0 ���"0 ����6.2٪  Q�"G��1994x2002J.  
 J�% O�2003 �.�\ o����� J���� �% Q��R"�� �R� |GN�� J11٪ r��� ��� b�� q1.3  �$�� /����

)20٪  q�����!��80٪ ��������(a��:�� ��8�P�� Q��R"�� �Re �5.T� � �&�# H�%+ �5� q .  
 r��� ��8�P�� Q��R"�� �R� ���"0 ����1.1  Q�"G�� ��P��)N �$�� /����1994x2003J.  

 �P�1 a�:z b�� q��8�P�� �F
N����T �0 ~C+ �P�1 ,�?� ��.� a��:�� ���� ������ a�:z�
W� ®���"N 76x82٪  Q�"G�� �6w1994x2003J.  

 W� a����N �P�1 a��:�� ��8�P�� Q��R"�� �R� U:z�6 x8٪  ��� W� ��8�P�� Q��R"�� �R� r��l �0
 Q�"G�� �6w ,�?�1994x2003 S�8� ���"0� qJ7٪.  

 ,�?� ��� �0 �v������ �v����T �P�1� a��:�� ��8�P�� Q��R"�� �R� r�"�� ��.I� ¤���� �R� sl
 Q�"G�� �6w ��8�P�� Q��R"��1993x2003J.  

  
n%�"�� 	���� 	
(
5�� *��o��� YoC  

�$�� /���0  



	()��    	
(
5�� *��o��� YoC    
T��-���� 	5)� 

 	
(
5�� *��o��� YoC LD٪    

�������� �P�1 

	
(
5�� *��o��� YoC LD٪    

1993 603 22 78 

1994 764 20 80 

1995 984 24 76 

1996 984 19 81 

1997 1056 19 81 

1998 1018 20 80 

1999 1032 23 77 

2000 1251 18 82 

2001 1235 20 80 

2002 1179 20 80 

2003 1312 20 80 

  

   Q�"G�� �6w a��:�� ���.� ��8�P�� Q��R"�� �R� r��l ���0 r�"�� U:D�� ¤����1994x2003J.  

 ��o��� YoCn%�"�� 	���� 	
(
5�� *  

  
2  .T��-����  

 J�% O ,�?� ��.� a��:�� ���� �����T r��l ���1994 r��� J154  ��5�}� �u��� q�$�� /���0
 J�% O a]�� /+ sl ���.%�!N2002 r��� J236 �$�� /���0 . S�8��� Q���i�� �.�0 ���"0 ����7٪ 

 Q�"G�� ��P��)N1994x2002J.  
 a�GN��� �.�\12٪  J�% O2003 r��� a]�� b�� q J263  �&�# H�%+ �5� q�$�� /���0

�����!�� .  
 r��� �����!�� ���"0 ����218  Q�"G�� �6w �$�� /���01993x2003J.  



 ��GN�0 �P�1 �������� ������� �:�&B�� Q.3"B� ������� ����0n� ���� sl a��:�� ���� �����T a�:z�
 W� a����N33x49٪ )�&F80 U:� ( Q�"G�� �6w ,�?� ��� sl a��:�� ���� �����T r��l �01994 x

2003J.  
 Q�"G�� �6w ��w�� ,�?� ��� sl a��:�� ���� �����T r�"�� ��.I� ¤����1993x2003J.  

  

u�v�� ���� ���� n%�"�� 	��- T��-�S  
�$�� /���0  

	()��    T������    �%�<5�� 	%-��)��    ���! �3N    
 ��-
����    

1993 53 n.a. 65 8 9 134 

1994 55 10 72 8 9 154 

1995 76 17 113 11 15 232 

1996 66 12 83 9 12 182 

1997 90 14 72 10 13 198 

1998 95 11 77 10 13 205 

1999 103 11 91 18 14 237 

2000 78 14 97 23.4 16 228 

2001 94.6 15 94 22.7 15 242 

2002 95.1 16 89 21 14 236 

2003 106 19 99 24 15 263 

  

   Q�"G�� �6w ��w�� ,�?� ��� sl a��:�� ���� �����T r��l ���0 r�"�� U:D�� ¤����
1994x2003J.  

  ���� ���� n%�"�� 	��- T��-�S
u�v��  

  

3  .T�-�����  
   0 a��:�� ���� ������ a�GN�� r��� �610  J�% O �$�� /���01994 sl q J943  O �$�� /���0
 J�%2002J . r��� S�8��� Q���i�� �.�0 ���"0 ����6.3٪  Q�"G��1994x2002J.  



 Q�"G�� ���� O �������� �&�# H�%+ a]���)2003J (�$�� /���� �0 �*CM
� . J���� �% Q���i� S+
2002 �.�\ J11٪ .  

���"0 ��� .#�  ��������864  Q�"G�� �6w �$�� /���01994x2003J.  
   W� a����N ��GN�0 �P�1 �������� ������� �:�&B� �0 a��:�� ���� ������ a�:z�59x70٪  �0

 �P�8� Q.3"B� ������� ����0n� ���� � q��8�P�� a��:�� ���� ������ r��l20 x31٪  Q�"G�� �6w1994 x
2003J.  

� ��.I� ¤���� Q�"G�� �6w ��w�� ,�?� ��� �0 a��:�� ���� ������ r�"�1993x2003J.  
  

  
u�v�� ���� ��- �� n%�"�� 	��- T�-���  

�$�� /���0  

	()��    T������    �%�<5�� 	%-��)��    ��!� �X# 

 ��-
����    

1993 n.a. n.a. 458 11 n.a. 469 

1994 135 56 385 14 20 610 

1995 172 66 475 14 26 753 

1996 157 48 557 13 27 802 

1997 207 50 559 16 25 858 

1998 186 56 536 18 18 813 

1999 240 50 472 20 14 795 

2000 312 62 612 26 11 1023 

2001 303 62 594 25 10.5 994 

2002 285 64 560 24 10 943 

2003 318 71 623 26 11 1049 

  

  �l ���0 r�"�� U:D�� ¤���� Q�"G�� �6w ��w�� ,�?� ��� �0 a��:�� ���� ������ r�
1994x2003J.  

  ���� ��- �� n%�"�� 	��- T�-���
u�v��  

  
��.(���  :T�.i��(�+��� 	.S���    



 Q�"G�� �6w /���"�� ,�- O ��8�P�� ������� Q��R"�� �R� U��3"��� ����.�� tu5 a���8N)1993x
2003( �0 ���� O �C�&I� ��;$� J��# .��� UP# ,�?� ��� W� S��R"�� ���P"�� �C�� �1��)\ a0�#� q
 ���8�2003J.  

����.�� tu5 �0 ����"�� �<�"8�� @6�"�� �:m�:  
1.  r��� �0 ,�?� ��� O ��8�P�� Q��R"�� �R� r��l |GN��11.1  J�% O �$�� /����1993 sl J

18  J�% �$�� /����2002 a]�� Q���i� S+ qJ63٪  �+ qQ�"G�� U&?5٪ ����8�  .  
2.  J�% �6w2003 ��� W� S��R"�� ���P"�� �R� |GN�� q�C�&I� ��;$� J��)� s��� �8��� �5� qJ

 �.�\ ,�?�19.5٪ ��8�P�� Q��R"�� �R� ��� b�� q21.5  �R� r��n �&�# H�%+ �5� q�$�� /����
�� J�% O ,�?� J��# u80 �F)�); � ,�?� ��� W� ��8�P�� Q��R"1981 . ��DB� Q���i�� �.�0 U:D��

 J�% O ���l2003 ��;$� J��)� �)����� �D��� ���8��� S�8��� �&8�� �.�0 _���+ �L6L �0 �*C+.  
3.  ,�?� ��� �0 U:� ��P�8�� /�g��� : J�% �6w �1+ ����.�� �.'�2003z J Q��R"�� �R� U:

 �P�1 ,�?� ��� ��)� |0 �������� ������� �:�&&�� ��8�P��36٪  q,�?� ��.� ��8�P�� Q��R"�� r��l �0
 �P�8� Q.3"B� ������� ����0n� ���� �F��N28٪ /�&% �8X�� � q16٪ �P�8� ���3P�� �:�  q10٪ q

 a��:�� ���.(6٪  �P�8� �X# ���� � q4٪  .    
4. ����!����8�P�� � : r��� �0 |GN�� .# �����!�� Y�N �R� /+ ����.�� �.'�5.5  O �$�� /����

 J�%1993 sl qJ9.4  J�% O �$�� /����2002J . J�% O�2003 ��;6� s��� �8��� �5� q
 U!"� �����!�� a�GN�� q,�?� ��.� �C�&I�11.7 �$�� /����.  

5. ��� ������� �:�&B� �����T a�:z J�% O ��8�P�� �����2003  �P�153٪  �����!�� r��l �0
 �P�8� Q.3"B� ������� ����0n� ���� �F��N q,�?� ��.� ��8�P��26٪ �P�8� /�&% �8X�� � q12٪ � q

 �P�8� ���3P�� �:� 4٪ �P�8� a��:�� ���� � q �X# ���.( q2�٪��������	
.  
6. {�h%�� ��.�� ��P�8�� /�g��� j�"�  a�:z b�� q�����!�� O �F8% ��8�P�� ��������� o��"� �&�(

 J�% O ���� iC�B� Q.3"B� ������� ����0n� ���� ������2003  �P�8�30٪  �������� r��l �0
 �P�1 /�&% �8X�� �F��N q,�?� ��.� ��8�P��21٪  �P�8� ���3P�� �:�  �F��N q18٪ ������� �:�&B� � q q

������� 
� �17٪ �P�8� a��:��( q11٪ �P�8� �X# ���� � q5٪.  
7.  ��� �0 U:� ��8�P�� Q��R"�� �� �$.�0 _6"w� Q.� H�% ,�?� ��� �0 UC ����� �0 ¤hN�

 J�% �6w ,�?�2003�F8�� S��R"�� ���P"�� U�F�N ��{��'l ²PN �$.�0 _6"w� sl KD� .# �  q.  
�N ����.�� /+ |0 �1+ ¦�6�� �0 s��� �8��� �6w �V�3�0 QiG# iG# .# S��R"�� ���P"�� �R� /+ �F�

 ���} O �.� �0 ���60 9¨ �1+ $l q��;$� J��)� �)����� �D��� ���8���� �1��)0 q�C�&I� ��;$� J��#
 ,�?� ��.� Q�e� Q��R"�� �)X80)1983x2002 ( �$.�0 O ±�3�0 ¢�GN�� �5{�D1l 9��T b��

"�� S��R"�� ���P"�� �C�� �� /l U� ahG©� �$.�B� Y�N /+ $l q�F0��# �0 s��� ���8��� O q��8�P�� Q��R



 |(.�� Q�# _�³"�$� q��8�P�� Q��R"�� ��#��0 ^�� ���&"�$ �R�"1 q.�� �&�( ���8��� ^�� O ��P��� /�C
 Q�e� Q��R"�� �)X80 {�D1l O �80�:�� .  

±�Ge� /�( Y�u��  O ¢���n� 9�X"� _�� ��8�P�� Q��R"�� UP)"�B� O ��GN�0 �� �$.�0 H�%
 ����N �"� �:� q�F"��gl� ��8�P�� Q��R"�� ��#��0 ��'��0 O ���&"�$�� q �C�&I� ��;$� ��P�X"0 ��&:"��

 �C�&I� ��;$� J��# �0 Q.<�G�� .  
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�8�� (
r�.�� .)8�� ��.8T �% Q���!��.  

)12 (C q�F��l ��DB� Q�"G�� �6w ��P�)"�� ^�� ��85 a1�Cr�"�� ��.I� �0 ¤h"� �& .  



)13 ( J�% O ����� ,�?� ��� �����T a�GN��2003 �.�\ a�GN�� ��� �������� ������� �:�&B� �T�w qJ39٪  J�% �%2002 J)   �
:�&B�� @�
�� {iI� ��1�

��)�$ �������� �������.( 

)14 ("� �&C q�F��l ��DB� Q�"G�� �6w ��P�)"�� ^�� ��85 a1�Cr�"�� ��.I� �0 ¤h . 
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  ��� ا�+*��ة��ح' وآ�%$ ـ ��"!� ا#"�رات ا�!�

  
 	.��K7� :  

 ����� ��.� /���"�� ,�- tg��+ Su�� ®�R8�� ��"�0 ��� ����� ��� {�8�+� Q��# �¶� ���P"N .#
 H�% ��0�% ���D%� W8L� �0 �*C+ ���0 .�� Y��� q.��"��� U0�:"�� �� �)X8B� ����&Z o�); O �������

 �<�D1l .?� ���} /+ ��( Yz$ �  �1+ $l UP# �0 �&��#n� U0�:"�� Q�*�"B�� Q.�.��� A��R"�� {�� O ,�
�N�� a#��� O ����.��� U0M"�� 9'�"�N �&C ��.)"�� o3"�N q ��w�� ��0�8�� ��.��� ������� ��.�� .  

 ~&��� ¯3(2002  �0 A��)� �0 ��85 /�C250  ��&��#l Q�� Q��} ��#�GN�)RTAs( Regional Trade 

Agreements ��B���� Q��R"�� �&�8B �F�6�l � . ��85 tu5 �0�130  Q��R"�� �)X80 {�D1l .�� �5.)% � ��#�GN�
 J�% ��B����1995  �0 �*C+� q170  ������ �� U&��� �"� ��#�GN� . ��.�� �.% ��G� ���#�GN$� �0 �.��� �u5�

 ������ ��P� Su��� �&�8B� O {�h%��146 ���� .' QMD1 u80� J�% ������� ��.�� ��0�1945  j!"80 ¯��
 �0 A��)� �0 ������� ��.�� �.)% ��8�1�&*��122  �Fh�� |0 S��R"�� ���P"�� U�F�"� ��<�8L ��#�GN� . _�h�

 U*0 S��!"#� U0�:N ��%�&- �+ ����% ����!"#� ���&} {�D1l sl a(.5 ��� �����)�� ���D% Y�u�
 ����!"#$� Q.���� ��#�GN� ������� )1957 ( �C�"DB� ������� ����� {�D1l ���#�)1964 ( ��R�N��"���q

 ��"DB�  ���� S��!"#$� U&���)1980 ( a���� ��� ������� ��X#�� W� S��R"�� ���P"�� K��N ��#�GN�� q
 �~C ����% Q�� Q��} �)X80 �0�#l)1982 ( �~:�� ������� Q�e� Q��R"�� �)X80 �)1997 ( �% Y�5�1 q

  ���� /���"�� ,�- U*0 ��w�� ��&��#n� �$��p� ^��) �&���� /����� ������� �!0 W�1989 ( ��;��
  �
��� A�]B�)1989 . (  

Q�.p� �v�#�+ O ���T�� �F(�.5+ a))� ������� ��&��#n� �+ ����.�� ���#�GN$� Y�N �0 ��.' U��# �.%� .
� �F80 .�.����  ��%�&"'$� �+ ����G"�$� �5��B�� ��«��� 9N�:B� �.�"� $ �F�#�� /+ �+ q��'� �� .��



 ��.?� K� Q�&"�B� . ���; ��� �#���� tu5 ��X1 ���w |)� UDG��� �*�"�� �u5 U0��%� A�P�+ U��;�
 ������� ����� ��.� /���"�� ,�- ���} H�% i�C�"�� . ��G� $ �  �1� $l UV O �1+ 9#��B�� b��P�� ���60

 {�8�+ ����&X� �F<�)N�� J.% �0 ������� /���"�� ,�- ���} /�( q ���#�GN$� Y�N �0 .�.��� UDG�� �u5
 ��.�� UP# �0 �&"�B�� �z�PB� Uw."��� ������� ���)"�$� J.�� �i�¬ �4�� O Qg��� �06% U�N q �)X8B�

&��#n� A��e�� q �~:���XPp� ������� ��������� ����!"#$� ¢����� �% Y�5�1 q Q�0.B� ��.  
    91��' U��;� q/���"�� ,�- ��� W� S��!"#$� U0�:"�� ���} H�% {�h�� {�)�n �#���� tu5 _.v�

!"#$� ����X"�� UV O �FF'��N ��� ��'����� ���w�.�� ���.3"�� �5+ .�.;� q �F�( j�h��� Q�)�� ����
����.�� .  

  
 /��
�"�� ,
�- Q�
��0:  

 ��)�)e� _�.5�� ��� ������� ����� ��.� /���"�� ,�- ��� �C� �&�C ��*� /�C Su�� S��p� ������
/·� HG"w� .# /�:� ��:� ������ �u5 q�� ²0�� |��X��� q �NMD1 _��V� q,�R&�� . /·� ,�?� ¤PT+�

�� ���¸� U&�� ��#�� �)�)� |0 qW���B� ��.)��� �6w a¬ ��� �����)"�� ���X��� �C�"DB� ¹�!B� �F")�w ��N
 ��.�� tu5 ��0�:e �������� Q���n�� U0�:"�� �0 .�iB�� �P��XB�� �)X8B� {�8�� ��P�D�� º�]h�� ��G�l J.%

 . J�% O�2002 �N�8�� ��� ��&F0 ���&��#l ��1��C U:D� /���"�� ,�- /�C  r��� �� ��"DB� r��n�335 
 �$�� ��
��0)47٪  ���� r��n� ��p� �N�8�� �0 ( g��R"� $ /�:� �R� |0 q32  �&�1 /���0) /��:D�

11٪  ���� �Z��� /�:� ��� �0 . ( �0 A��)� �0 H�% �N�X�� Y�u� _�h�45٪  �XG8�� �Z��"�$� ��� �0
 � �B����17٪  g�]�� ��Z��"�� �0� q ���PX��21٪ �B���� �G8�� ��"1l �0 .  

 J�% ,�?� ,��MN u80�1981  �&�( S��!"#$� U0�:"�� o�); �� �&F0 ���Xw {�h%�� ��.�� �u��
 �F8�� . �8Z��B� ��0���� ��)��� ��0.��� |����� ��B� E+� �C�� H�% ���)�� ���0 ���gl � .)( . ��85�

 ��8�� .���"� �*�*� ���Xw ����z�"�� ¤<���� �����DN |��� q O�!B� ¢�X)�� H�% ����#���� �����D"��
¥8'�� ��&*"�$�� ��(�8B�� �$�C���� Q��R"�� ��1 W8)"� . ��.�� ��&"8B� ��8Z��� ��C�D��� ���(���

.�� tu5 ²Z��B ®�&��� t�}� ��85� q 9<��h��� o��"� �&�( �T�w ��0��0 �F380 � {�h%�� O ��&*"�6� ��
�F�( ��B� ����+ .��w�� ��.�� O ��8Z��� ��8P�� ¢��( ®�""(�� +.PB� b�� �0 ¤« �1+ �&C.  

 �)�0 �&# ¢�&"'� O�) ~&���2001 ( ,�- ��� W� Q.�.I� ����!"#$� ��#�GN$� H�% o�.!"�� �
�� ����!"#$� ��#�GN6� �60�z �����XN �&h"N ���� q /���"�� ~&(�1 O �5���#l � ��� �m.)1981 . tud ��)(��

 ���8� ���µ �:��0�� �$�.��� �PN�N Q.��� ��&% �� S.)1 »��;� {�D1l H�% �)(��B� a¬ .)( q Q.�.I� ��#�GN$�
2010 ) ���8� sl Q.B� ¼.)N �2007 . (����� {�h%�� ��.�� J�)N /M� ���#n� � .)( Y�u� Kh3"��� 

 J�% ���� ���µ ��&��� ��"D0 aP*&C �:��0�� �$�.��2002  $ a#� O S��!"#$� {���� K���0 ��&"%�� q
 J�% g��R"�2005 . ���8� u80�2003  ,�?� ��� �F)(� ¤P!N ��� q Q.��B� ��C�&I� �(��"��� U&��� �

�� ��.�� W� ��C�&I� J����� �F�( ��iN Q.��� ��C�� �)X80 �F�( oPXN� q ��w�� o<����� Y�uC� q{�h%



 |#��� Q.��0 ��C�� �(��N5٪  �'���� ����� t�} . Q.����� ��w.�� �X)1 +.P0 H�% �C�&I� ��;$� J�)��
 Q.��B� ��C�&I� J����� U�!;� Q���"�B� ��P8'�� |<�hP�� H�% ��C�&I� ��{��'n� |�� J�¬l �F�( �"� ���

 �F��% . O �R"8B� |���� U0��� .��0 �C�� /�1�# J��1 �6w �0 ,�?� ��.� �C�&I� ��;$� u�G8N �"���
 ���# /�� A���1$�� �C�e� ���� �d �&h� �  ��8Z��� ��R"8B� ��0��0 ,�?� ��� �0 S+.  
 O ���D"��� ����"��� S��he� ���"��� ��.��� �]��� U0��%� O��]I� ��!N$�� �<�!�� �0 .�.���

�<iI� ���½� ,�?� ���&"�$ �&<60 �4��� �P�T ����+ a�:z �������� ��8��� ��!"#$� O ���:�d� . �6w�
 ��0.w� q�*�.� �����+ ��8� K(�N �0 ��XG8�� ������n� J�.�"��� q ��.�� tu5 a8:¬ ����B� ���8���

¢�X)�� �&8� ����k �4��� qt.�' ��%�&"'� @��� . ��%�&"'$� ���%��� ������� �(��n�� q Y�� �5�� .#�
 t�(����)Welfare Policy ( ��.�� tu5 O �D��B� ��"�0 |(� �0 . �0 ��.�� tu5 a8:¬ .#�

 ��h"�� �$.�0 2�G©�� q _�!�� �&�1+ ���)"��� q�e� ��!"#$� ������ ¢�PN� �6w �0 Q.�' ��« o�);
�g� sl ��+ �0 q��P8'�� ����&*"�$� A�X)"��� @��� ¢�X)�� ��5.  

 ¥8'�� ��&*"�$�� �)��"B� �����D"�� O J�5 ���GN ��85 ��i� $ �1�( q ��g�½n� tu5 �0 �������
r�.�� O�!B� J��8�� |0 U0�:"��� ��B� ����+� ��:�B�� . ���:N J�0+ �0�5 ��#��0 U:DN ��N��G"�� tu5�

#l ��"D0 ��� �&�� . �����(+ ��1�C {��� ��.(����� W8Z��B� H�% 9<��h�� Y�� H�% ��*0�� ¤��+ �0�
��C�z �+ W���PZ . g��R"N $ ��.�� tu5 W� ��8�P�� Q��R"�� ��iN $ �0i�� �0 ��.)% �0 �*C+ .���6٪  �0

0 ��%�1 Q.��� �v����!"#� ��iN $� q {�h%�� /�.�P�� ����.�� Q��R"�� ��� 98¨ �&��#l |&} ���:N �% �
 �R�"1 �.; ��� ��'���� ��0.!�� �+ q W���.�� ��B�� �G8�� ����+ O Q�&"�B� ��P�)"�� ���PN t{�h%+

�����<� �����} ��:��z ~"�N ��� ��.�� ��u���� q��w�� ��.�� �0 ��.��� ��)"1� . ��FV+ ,�?� ��� /+ �&C
 ��"�0 O �3��� ��(6"w� �������� ������+� S��!"#$� {���� . ����"�0 ��.�� tu5 a))� .)(

S��!"#$� �&8�� �$.�0 �0 �8��P"0 . W� ®���"� Su�� �0�)�� Uw.�� �0 ��G�� 9�!1 O KPC ���GN ��85�
 r���28  � �X# O ��G�� �$�� j�+8 /�&% O ��G�� �$�� _$` . O ��h"�� �$.�0 /+ �0 �������

� �6&��� ��)�)e� ��)��� _�!�� ����+ H�% �L+ Y�� O �F8�� �&�( ���P"�� /+ �$l q �hG�80 ~"�N �)X8B� ��
���p� . �����0 ��iR% a�R� .# ��.�� tu5 ^�� /+ b�� q{�h%�� ��.�� W� r�B� /�i�B� O .�.z ���PN ��85�

"�� UV O J���� ��G1n� �P� H�% �v�.# J.% ,:�� ��XG8�� ������n� O Q�&"�B� ��P�) . Y�� U:� _�h�
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 ��w�� ��X#�� H�% QKPC� �0�5 ����L` . H�% ��0�:"B� ��.���� tu5 U�:DN /M( q {�~�� ^�� {��` 9���
 E��+ "S��# "���P)"�B� ����.�� Q��R"�� º��� ~C�� .�.F"�� U:D� Su�� �5 ����# S+ .  

·� |P"N @�!�� �'� H�% �]P8�� ��.�� �0 .�iB� �0� ����p �������� ��FI� �FC�""� ��� ��L
 /���"�� ,�- ��� |0 ��u���� q ��w�� ��.�� |0 ����!"#$�� ����R"�� �v����G0 H�% q ��;$� O ��������



 ."�� �)X80 {�D1l H�% ��GN6� �����G0 O �Z��80  ����� ��;$� ���� ,�?� ��� a1�C .)( Q�e� Q��R
 J�% u801986 ,�- ��� UT�N J.%� q  ����� 91�I� �:�N 9P�� .�� ��&*� �MN � ��FI� tu5 /+ n� q

 ��� H�%  ����� 91�I� i�C�N ��Kw+ � q9��# .F% ¯� Q.��B� ��C�&I� �(��"�� ��� ��GN$ /���"��
l |(� �0 ���"B� ^���� �3P�� 2��� �����+ O ���I������ �0 ��w�� oZ�8B�� J�&"5$� {����� s .  

  
)ª (��&���� 	%����� T�+�
+� 	7���� :  

 H�% ��KPC ��KLMN ��8��P��� �P)� �6w /���"�� ,�- ��.� a)); ��� ��<�d� ��XG8�� ������ª� /�C
���XN ��� �)��X�� H�% Y�uC� ��.�� tu5 O ��� Su�� S��!"#$� º�D8�� U:�5  ���%��� ��1 ��

 ��%�&"'$� . ��8P��� ����&*"�$� O |����� |��"��� ��.�� tu5 ��0�:e a3« ������� ��XG8�� ������n��
 _.5 o�); ����k |0 �3!��� ����"�� U*0 ��%�&"'$� ��0.�� U��¬� Q����� a0�# �&C q ������� "

 ����&D�� "��0.�� Y�N K(�N O .��� ¢�X)��� �\ W8Z��&�� j�V�"�� @�( K(�"� ������ �.!B� ¤PT� J�
E�8�� �0 |��� ¢�X# �.� ������0 ���} �0�5 ���i0 �0 �38m . ��� ��0�:� a3PT+ ��)% �L6L �6w�

 W&�)&��� �F�8Z��B t�(���� ���%��� ������ �0 ����� �����w J.)N ,�?� .  
���� ��� |�� O /·� S�} �1� $l ��!"#$� H�% �FG�� ��� ��LÅ� ������ �������� Y�"� ��0�z ��'��0 �

 ��B���� ������ O ��.�� ���(�8"�� Q�.)�� H�%� . �v�5�P0� ��.�� ���"(� Uk �������� Y�N a1�C /+ .���
O Q����� ��G�� ¹�!� ����!"#$� �<�"8�� j�V�N� �%�&"'$� J.)"�� H�% U��� �5��P"%��  tu5 /M( q|&"?�

 ����� ���` _���� O a[�� .# ��M� ��)"%6� ��)"1$� ��1���+� �¶��N Uk /·� a3PT+ .# �v�� ��������
��(�8B� H�% Q�.)��� �P����� ��'�"1n� ,�+ ��h��� U&��� i(��� ��5.N� .  
U� qQMR( �.� � ���%��� ���� �G��(� J�FGB Q��8�� O K�]"�� �u5�  H�% �0�5 �$�; �L6L �R�"1 {�'

�B���� .��!�� .�5 �$�3"�� tu5� : �G��G� ���<��� U�.P�� {�G"w� � �0� �C��"zn� �:��B� �����
 ��0�)�� ���.�� ¥�8�� ����n�� q ��!"#n� �B�% �� a�} ��� �%����� q����«+��� �+ ����� �����!"#� .  

 U0����� tu5 ��(��N .)� ���%�( �0 U�)N� q���%��� ���� J�FGB �0�5� ��)�)� ���.; o��"� a�%�GN�
 Q��Xw ±�3�0 �� H�%�F�"�� q ���XP��� �1g��B� iR% U*0 ���w�.�� �6h�B� �I��0 O ���p� ��������

 ��(�8B� ��# j�� .��B ��0�D�� ���%��� K(�N O ��(�1.8:�n� ��.�� ���} a1�C /+ .��� ���1+ �k �F�8Z
 �5��P"%�� ����� ��� "��'��� " ���)N Uk �5 /·� ���R"�� tu5 /M( q���� ��T��� ����k� �� {�u"�n� �]P8�

��'����� ���p� ���.3"�� UV O �5���&"�l ��1�:0l �.0 ���)N� 
 �F��% 9N�"N ��� ��L·� ��.)"� o�&% .  
�% Q.��� �:N � /���"�� ,�- ����  ���)"�� �$��k� ����X"�� Y�N . ��.�� tu5 a�PN� /+ .�P(

 /·� |h� �������� tu5 /M( q ����B� Q�(��� UV O t�(���� ��%�&"'$� ���%��� ������ Q.�.% ��)���
.)8��� �$¶��"�� . J��8�� W�w�.�� �.% Q���g �FR<�"1 �0 /�C /�:��� O QKPC Q�GZ �FP)%+ /�:��� ��)(

"��U&��� ���� W�w�.��� �80 W'��"B�� �&��� . j��� q�1g��B� O �<�� �Pz iR% �P)%+ r�B� ^<�G���
��%�&"'$� ��0.�� ��!!�B .�&} U#�� H�% �+ �)�)� ���)N� q��XG8�� K� ������n� O �&"�0 .



 ��'��0� q��iC�B� J.%� �!�!�� �0 .�i0 sl �%.� /·� .<���� t�}$�� +.P0 "����&D�� " ��0.�� K(�N O
 ��%�&"'$� ���%��� �0�~� ����!"#$� ��LÅ� ~C+ ���8% {�X%l� q ��%�&"'$� .  

 tu5 A�P�+ ^�� a1�C ��l� " ��'��B� " �6%�GN� ����P"%� ��85 /M( q ���k ����P"%�� _���� ���N
8� �+ ��'��B� Y�N O U�R�"�� º�]h�� �0 .�iN ��'��w O Q{�G:�� o�);� ����� ����P"%� ¹�!� �F&�� U)

{���� ����"�0.  
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 ¯� /��1n� Q��� �0 �P�)"B� Q�"G�� tu5 O �v�'��"�� �d o); �&���� ����.0 {�8�� ��.%l Q�"( �6w �0 $l
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 /�4z Q��&% H%�N q o�X8B� �u5 �0� ��� �%�8"B� ��0.�� J.)N� q��GT6�� �XD1�� ���0�I�� A6X��
 ���6X�� �XD1�� _.v� q ��0�I� �� J�)N Su�� S���"��� �&���"�� ��.�� |0 ���D¬ 9��X�� �F'�"�) �0�1��

 q �XD1�� �Xw1422/1423 ( sl:  
1  _D�� ��� �%�� q ���B� |&"?� �<�!Â ��0�I� �P�Z j���N ��&"? ������ U*B� o�); O ��0�I� A�P

 �"0+� .  
2  _ �XD1�� ����  �6w �0 ��%�&"'$�� ��&�I�� ���:G�� ����8�� �0 ��&��� ����.%l ��0�I� 9��X�� ��.%l

 �$�?� j�"È O .  
3x  b�µ �0�0+ �(��B� ��(` ¤"(� q A���"�$�� Q{��)�� H�% ��0�I� 9��X�� Q�.# |(� .� .8% �"(�)L j)N $

 ��)�� {�� O q ��0�I� ®��B�� �)���B�� b3P��� Q�.8��� Q���p� U&D"� ."¬ U� �!�"B� A�":��
��06�n� �����"��� .  

4x  W�� �8�� �P�Z ��#6% �0�#l H�% ���RDN� q �%�&I� |0 j�:"�� ��0�I� 9��X�� Q.%��0 H�% U&���
�� �8��� q A6X�� �1��#+ ��#6���� ¿��1n� ������ �5��0 �&8� �  q WGV�B�� ,��."�� �4�5 {�h%+ W

 ��1��1n� .  
5x  �&�( �"#� ��&*"��� q ������N� ���&���N �F'�B� ����&B� o��Z �% /�:0n� �.# 9��X�� ���0� ��P�� ¢�Pzl

 �8Z� .�G�� t.�G� .  
6x q ��0�:"B� 9��X�� ��!�z {�8� O �[��B�  �%�&I� |0 /���"��� q ����4�B� U&3"� t��.%l H�% U&����

����¨n�� ,G8��� �)*��� Q���PB� H�% ���RDN� .  
7x  {�� O �5���!0 �0 Q��G"�$�� q ��1��1n� �(��B� �����0� ��B���� ����he� ����X"�� |0 �%���� U%�G"��

G�� a#� U]z Y�� sl _�h�� q ��06�n� �����"����0�I� 9��X�� �.� É��.  
 �0 /��1n� a#� ��&*"�� H�% J6�n� @��� q _���6� Q�z�PB� A�P��� .�+ É��G�� /+ _���B�
 /+ b�� q ��P�X��� ¢�"&"�$�� ��(�"��� ������� ��I� U&���� Q��P��� W� ���g�N H�% �*�� q �0�1 sl �"�)�

�Z ��G8"�� _.F� $ q ��� ��� J6�n� ��(�"��� _�"�� b�� q �P��8B� Q{�8P�� �F'��� �FF'�� ��l� q /��1n� �#
 �(��d� �������� Q.�GB� �6����� �5³��� �&���� ����XB�� �(�)*�� �6w �0 9�X��) q KPz1409
5 .(  

 ������ � 	�
���

� �� �
���� ��� ��
���� ������� ������ 	�� ! "#� $�%
 
 &
'���)2002 (*+,� *-:  

1x �v��&"-� �5.�G� �\ É��G�� a#� ��&*"�� H�% A6X�� Q.%��0.  



2x  ������� ��8�.�� �XD1�� �6w �0 ��u�� �% KP�"��� q ��:"�$� H�% �v��.#� A6X�� ��1�:0l ��&8N
��06%n�� ��8G��� ��&�����.  

3x �F"�&8N� �F�)T� q 95��B�� ����FB� _�D"C�.  
4x &8NA6X�� ��#6w��� ��8�.�� ��)��� ��%�&"'$� ��#6��� ��.  
5x ���)���� ���G8��� ��1.P�� �3!�� ��&8N.  

 q �����.��� q ���G8�� �N6:D0� 9��X�� ���h# �D#�8\ �0�% �G!� A6X�� /�4z ����&% �"v�
 U*0 �%�8"B� �XD1��� �0�~�� �6w �0 Y��� ��3!��� q ��%�&"'$�� :p� .5�DB�� q ���.8��� q �����

 �5K�� ����*&"�� .  
 ��P��X��� A6X�� �F"XD1+ Q��&��� J.)N� .. �XD1�� ^�� ¼.)N O ���G3"�� ^�� .'�� �:��

 ¦(�p� S������ |&"?� ��T�!w 9P�� Y��� q ����I�� q �6����� q �������� �XD1�� U*0 ��P��X��
 ��( Q+�B� |���  .  

 �"v� q {������ U!�( Y�B� ��0�' ��P��X� ��P��X�� /�4z Q��&% �F0.)N ��� �XD1��� ����.�� tu5
 �F"�[M�  Ê�F�%� �.0 /��PN� q ��P��X�� �.� �$�P# �*C�� �XD1�� H�% _��"�� H��N� q �F��% {�h�� {�)�l�

D1�� ���XN O Ê�5����+ ¤���N� q �F�( Ê�F"C��D0 ��#Ê��0 .�.;� qÊ�d �0.)B� �X .  
 �� EM�$ �P�1 ���"C� J.% ��P��X�� /�4D� Q.1��B� ����&��� ���C�C �F�&% {�8L+ �*��P�� a��$ .#�
 �(i�� b�� �5u�G8N� �XD1�� tud ��X�"�� �uP� Su�� KP:�� .FI� ��� Ê�d Q.�B� �XD1��� ��P��X�� �0

'� {�.�l ¯� �+ q �C��DB� �+ ��he�� �F8% U0����� sl _��"�� _.� ����.�� tu5 �{�' �ud� q Ê�5��1 �F
 �0 O�:�� �.)�� U8� � �0 �5� q ���0�I� ���6X�� �XD1�� O �C��DB� �% ��P��X�� _�i% j�w �80�:��

 ����� ��p� W��"�B� H�% b3P��� ����.�� .  
 	+����� 	�"��:  

����� O ����e� ����.�� ��:D0 ��.;  U!�( Y�B� ��0�' ��P��Z ��[��\ Q�L�B� ��K]"B� ^��
���0�I� ���6X�� �XD1�� O {������ .����"�� �$¶��"�� �% ���'n� ��:DB� tu5 ����� 9�X"N�: x   

1x   Ë�5��h� H�% ��P��X�� @�; ��� �XD1�� �0  
2x Ë�F�( �C��DB� H�% ��P��X�� @�; ��� �XD1�� �0  
3x �0  Ë���6X�� �XD1�� ��[M� ��P��X�� �%� �.0  
4x  Ë���6X�� �XD1�� ��h� �% ��P��X�� _�i% A�P�+ �0  
5x Ë���6X�� �XD1�� ^�� O �C��DB� �% ��P��X�� _�i% A�P�+ �0  
6x Ë���6X�� �XD1�� ���XN H�% ��P��X�� @�� �.0 �0  

 ����.�� _�.5+:  

 sl ����e� ����.�� a(.5:  
1x �5��h� H�% ��P��X�� @�; ��� �XD1�� .�.; .  



2x �F�( �C��DB� H�% ��P��X�� @�; ��� �XD1�� .�.; .  
3x  ���6X�� �XD1�� ��[M� ��P��X�� �%� �.0 _��N .  
4x   ���6X�� �XD1�� ^�� ��h� H�% ��P��X�� @�� A�P�+ jDC .  
5x  ��DB� H�% ��P��X�� @�� J.% A�P�+ jDC���6X�� �XD1�� ^�� O �C.  
6x  ���6X�� �XD1�� ���XN H�% ��P��X�� @�� �.0 sl _��"��.  

 ����.�� ��[+:  

O �F0�F�l �6w �0 ����.�� ��[+ ¤h"N:x  
1  _ ������� �����.�� ����.p �Ì��1 ��P��X��� �T��� ���6X�� �XD1�� ���8"N ��� �����.�� O �)8�� .�

��P8'���  ¢���B� �u5 ��� .  
2x  �.)��� J�&"5$�� ���6X�� �F"XD1+ ¦; � ��� �������� ���0�I� Q�"G�� �F'�B� �XD1�� ¢���0 �I��0

 A6X��� �T��� �XD1�� �� a��� Su�� .  
3x �F'�B� ���6X�� �XD1�� |#�� O ��8�� Q��%l H�% .%��� .# �  q W����&�� ��&�% �<�"1 ¼.)N  ��P��X��

�F"����( Q���g� �F���8N� �5���X"�.  
4x  ��&�% Q��+ ¼.)N)�1�P"�� ( O ���6X�� �XD1�� ���)N O �F80 Q��(n� �:m �������� �4�P�� H�% �Z�Ph0

��w+ ���0�'.  
5x ��P��X�� ���6X�� �XD1�� ��� �����.�� �0 .�iB� {��'n W*��P�� J�0+ ��?� ¤"( .  

�����.��  �)�����:  

 �Ê�PN ��0�I� ��"�B� H�% ���6X�� �XD1�� ¢���\ ��!�� ��� ������� sl ¢�'����) ��% ��.� O
�*��P�� ( ²0i�� �F����N 9�� �F��% �"��� q r�e� b3P�� ��- O Q�z�PB� ��!�� ��� �����.�� Q�.1 .  

 J�#) q ��%1985 ( Q�5�V ����+ H�% _��"�� a(.5 ����.� q ��0�I� A�PD�� W� ¤���"��� É��G��
 �5���(+ �.% ��� q ��)PZ ��<��D% �8�% H�% Y���)3870 ( ��!!�"��� ����"�B� j�"È �0 �P��Z� 9��Z

 ����"�� �<�"8�� �% ����.�� aGDC� q ���.8:��� ��0�Í �����.��:  
1x  �T�w� q É��G�� ��#�M� J�&"5$� Q���h� ��0�I� A�PD�� �'�� a#� ��'�� /���D� ��u�� ��Cu��

��1n�� �1��)0 �*C+ É��(.  
 2x  /+ ¤hN�)43.5٪ ( /+ .'� �&8�� q É��G�� a#� {�h# �% ��)<�% ����.�� /��� $ �8���� ���(+ �0

)46.47٪ (�Ì�<i' �+ �Ì��C �F���( a#� ���8N �0 �F�8¬ ����.�� /+.  
3x ��8�� ����:�� A6X� ®�"B� É��G�� a#� /+ /�h)� ��u�� ���&��� ��!!�"�� A6X� ®�"0 �5 �  �*C+ ��

 ������ �!� /+ 9¨ É��G�� a#� /+ /��� �u�� q �����.�� �0�~�� ����"0 O �Ì�P�1 ��Z+ �Ì"#�
J�&R"�$��.  

4x  �P�1 ���)15.97٪ (�F���� ����"0 �% �F�X�� �XD1��� J�&"5$� /+ �8���� �0.  



5x  �C��D0 �P�1 2�G©� sl ���0�I� �XD1��� �P�X��)10.30٪ ( O �C��DB� �% J�R�n� �P�1 �0+ q
 sl U!"( ���0�I� �6Ge�)55.50٪ ( º�D1 H�% /��P)�� ���&��� ��!!�"�� �P�Z /+ ¤hN�� q

 /+ �&C q ��(�"�� �F"'��� ����.�� º�]� 9P�� Y��� q ����8�� ��!!�"�� �P�Z �0 �*C+ �6Ge�
C+ ��P��X��A6X�� �0 �F��% $�P#l �*.  

6x  ��)���B� O �8���� ��C��D0 �P�1 a]��)5.82٪ (��1."0 �P�1 �5� q.  
7x  q �G�"�B� �XD1§� ���(�� ���� � S��!"#$�� �%�&"'$� Q���� J��1� É��G�� a#� W� º�PN�� .'��

+� É��G�� a#� ��[+ �% �F0�FG0� Q���� Q��8� {�8��� �LM"� b���80 Q��G"�$� O ����� .  
 iC��(Hood, 1992)  q W)5��B� �.� É��G�� ��� Q���� �G�V� W� �#6��� H�% �"���� O

 É��G�� a#� {�h)� ���G8�� ������ ^�� W�� q J�R�1$�� jÊ�:"�� O S���� J��8�� W� �#6��� H�% iC��
%� i�C�"��� q ��"B�� q ��N�u�� �Ê��(�.�� U*0 ������ ���D��� �Ph��� ¢�.�n�� q a"D"�� J. . �8���� a1�:N�

 �0)1426 ( �0 �5��&%+ ®���"N� q ���1�*�� ����B� O /���.� ��u�� �P�X�� �015x17  �8� . ���z+�
�F�.� É��G�� a#� ��5�G0 W�� Q���� �G�V�� ���(�� ����l W� �#6% ��'� sl �<�"8��.  

    �"5��(Raghed & Mckinney, 1993)  O �P�X�� �C��D0 W� �#6��� ����.�
������ �5���z �.0� q �d /����"� ��� ��m��C�� º�]h�� W�� �XD1�� . ��'� ����.�� �<�"1 a3��+�

 º�]h�� QMZ� aGw �XD1�� O �P�X�� �C��D0 ����g� �&�C �1+ b�� q �)����� U0����� W� ���:% �#6%
��% ��m��C�������� �5���z �'�� a�GN��� �F.  

 ����� a���8N�(Yen, 1995)  q /����N O W&��B� ���C� ��0�I� �P�Z Q��� O É��G�� a#� ���
 �8���� ���(+ �.% ����)879 ( ��� �0 �FR<�"1 ��FV+� q ����+ �"� a8&hN �1�P"�� a)PZ� q �P��Z� �ÌP��Z:  

1x ��C É��G�� a#� ��[+ �P�X�� ����l �N�"��� ��F'n� ^�G�"� ��� .  
2x �XD1�� O �C��D&�� �P�X�� U�0 : � q ��8G�� � q �������� � q ��)���B� � q ��06%n� � q ��%�&"'$�

 ��8�.��� ��(�)*�� �XD1�� ��Kw+� q A������ �����d� �XD1+ .  
3x O �P�X�� �C��D0 O �L�N ��� �����!�� �+ o<����� �*C+ ��i�FR"��� ¿�PB�� �)��"B� U0����� �5 �XD1�� 

 ��%�&"'$� �+ ��!�D�� U0����� �F��N q .  
4x  a#� �0 Q��G"�6� 9��."��� ����"�� �d ��(� .# �v���C /+ H�% U��)� �8���� j!1 �0 U#+ o(��

���.� �'�µ ��M� ��0.�� tu5 �% �5��� J.% �% ��~% ��u�� �.�+� q É��G�� ���)�� ���� ���&% O �
 9��X�� �.� Q�)�� ���!0� ����FB� H�% _��"�� � q ��G8�� ��z�n� � q É��G�� a#� ��[M� �%��� � q

 .  
 �0+(Watson, 1996)  q ��(�"�� O �C��DB� a#� O ��(�"�� �� t�}$�� i(�e� �L+ E�� .)(

� .%+ b�� q���0�I� �P�X� ¿.P�� J�&R"�$�� sl �F���+� �1�P"�)1000 ( ��0�' A6Z �0 �P��Z� 9��Z
 �����(Purdue University)  ��� ��!� �� q ��:��0��)304 ( ��1�P"�$� H�% ���R"��

 ��� �0 �F���; �<�"1 ��FV+ .#� q ����B�:  



1  _ �% �5��&%+ U)N ��u�� �P�X�� �h)�)26 ( ��1.P�� �XD1�� O ��Z+ ��"#� �Ì0�% .  
2x  �5��&%+ g��R"N Ç6�� ��P��X�� �C��D0 U)N)26 ( Ê��FÊ1+ W� O q ��F�(�"��� ��1.P�� �XD1�� O �Ì0�%

 ��F'n� �0 ������ �% b3P�� �5� �C��DB� �0 2�]�� b�� �0 ��8� �]T�� �v6�0g |0 ���D"�
 Q���� �+ U&��� �+ ����.�� �% �N�8�� �0���� .  

 bµ�(Lee, 1998) + �F0��# �8�% �.� �(�)*��� �"#6%� ��(�"�� ��[)13 ( W���:�� �P�X�� �0
��0�:e� ���5�+ ��0�' O /���.� ��u��(Ohio State University)  Q.3"B� ���$��� O

 �XD1�� /+ �FR<�"1 a3��+� q ��!�z �6��)0 O �F��% a%g� �1�P"�� �% �P�X�� A�'+ b�� q ��:��0��
 ��F�(�"����:��0��� ����:�� �(�)*�� O ��(�"�� ��!�D�� �F"��R"� �PN�N W���:�� A6X�� .  

 q ��8G��� ��(�)*�� �XD1�� O �P�X�� ���"zl �P�1 ¿.N a��:�� ��0�' O �XD1�� Q���l ���)N ¤��+�
 �C��DB� a]�� b��)10.3٪ ( ����� �0 S+)1621 ( �5�.%� q A6X�� r��l �0 �ÌP��Z)15784 ( q �ÌP��Z

 �4�5 {�h%+ J�&"5� J.%� q �m��C�� 91�I�� �XD1�� ��� J.% ¿."�� �u5 A�P�+ �0 /+ ���)"�� jDC�
 J.�� �(��l q �C��D&�� �P�X�� E�	 J.% sl S��� �  q ���8�B�� ����B� i(��e� j��� q �XD1��� ,��."��

�� ��16%n� ����"0 H�% �FT��� A6X�� J�&"5� �XD1��� �T��� ��P�":�) ��0�Í �XD1�� Q���l ���)N
 q a��:��98/1999.(  

 ����� a���8N�(Leslie et al., 1999)  Q{�GC J.�� ��4�P��� ��%�&"'$�� ��!�D�� ��KLM"��
 �����"�� ���0�' O WXD8�� K�� WXD8�� A6X�� . �8���� ���(+ �.% ���)2729 ( Q.% O �P�X�� �0

�!!� /+ �<�"8�� ��FV+� q �G�"È ����"�0 O /���.� ��&�% �)74٪ ( q ��X�D1 K� ��P��X�� �0
 2�G©�� q Ê�d {�#.T��� Q���� �0 �%�&"'$� �%.�� ��# �5 �XD1�� O Ê�F"C��D0 J.% A�P�+ �5+ a1�C�

 �XD1�� tu5 Ê�F"���  {�8L+ ¢�"&"�$�� �5���z.  
R8�� q �N�3z �0 UC ���8N� �)1422 ( ���:� ������ J��#�� O  6X�� º�D8�� ���XN ���&% �&F"���.�

 q �v$�-� q ���6X�� �XD1�� ¢��1+ a�c ����+ �6L ��&!"� /�*��P�� J�# b�� q 2������ ��8P�� ����"��
 ,��."�� �4�5 ���h%� ���:��� �XD1�� �$���0 H�% ������ tu5 o�PXN �� q �v�P�X"0� /+ ¤hN�� q

 �5 ��P��X�� ���"0 �XD1�� �$�- :  ��� º�D8��� q ²G�� q O�)*�� q �%�&"'$� ��?�.  
 �5 �XD1�� O �C��DB� ��#��0 �5+ �0+:  

 �(�N J.% q ��P��X�� ��.' |0 �0�~�� u�G8N a#� �0{60 J.% q �m��C�� U�!3"��� ��P��X�� ��]D1�
�(�:�� ����B� ����B� �  q �XD1�� O �C��DB� �&h"� $ ,��."�� �4�5 ���h%� ��P��X�� ¼�)N /+ �&C q �

 �F80 q ���T�N Q.�� ����.�� a&""w�� q �F0�&"5�� H�; $ �F��¨ : �8��� ��&%+ �'�� b�L ��!� Q����
 9��.N £�� .)%� q �����.�� ����)B� .�M� �XD1�� ���� �XD1��� �P��X�� �C��DB �$���&��

 �XD1��� ��C��DB��.  
 J�#�) q ��%.��2002 ( ���6X�� �XD1�� O ���"z$� �% a��:�� ��0�' �P�Z _�i% A�P�+ ����.�

�5 q ���k Q.% ���8N �6w �0 : q ��8G��� q ��%�&"'$�� q ��&��8"��� q ��m��C��� q ��!�D�� U0�����



����PX��� . �8���� ���(+ �.% ����)200 (��0�I�� �G�"È ������ ����C O �P��Z� 9��Z . Q��+ b��P�� �&T�
 �0 a1�:N ����.��)57 (�Ì.8� . ¤hN� b�� q �XD1�� O �P�X�� �C��D0 O ±�3�0 /.N sl �<�"8�� ���z+�

 /+)70٪ (�� /�C��D� $ �P�X�� �0 .O U*&"N U0����� �0 �%�&- sl ¿."�� �u5 b��P�� |'�+�:  
 )+  (��!�D�� U0����� : ��P��X�� �P�8��� �0+ q É��G�� ��#�+ �0 Q��G"�$� ��G�:� �P�X�� �(��0 J.% U&DN�

 ��� �����.�� U���B� O º�D1 SM� Ê�F"C��D0 J.%� q �C��DB� �0 UR��� �5���z H�% �<�"8�� a�.(
� ��C��DB� ��P��X�� |&"?� Q��1 ¿."� Ê�5���z� q ��0�I� oP�N�XD1�� .  

)A (�����.�� U0����� : Q�.)�� J.%� q �XD1�� �0 Q��G"�$� �+ �C��DB� �0 .� �  q ����.�� {9��� U&DN�
 J.%� �XD1�� tud ,��."�� �4�5 {�h%+ E�	 J.%� q �XD1�� ���� � ����.�� W� o��8"�� H�%

©� �0 �P�X�� _Ê��� q �F�( ���"z$� H�% �P�X�� �F��RDN O ��Z�©� ��l �����.�� �v$.�0 2�G
�XD1�� .�%��0� �����p� .�%��0 W� 2���"��� q �XD1��.  

)�( ��&��8"�� U0����� : J.%� q ��%�N �0��� ��'� J.% q �P�X�� �P��80 K� ��#�+ O �XD1�� ¼.)N U&DN�
¢g�N ��� i<��I� �P��80 J.%� q ��(�C ���8�0� ����0 i(��� ��'�  q �XD1�� O WC��DB� �P�X�� H�%

 W� o��8"�� J.%� q �XD1�� H�% W(�DB� �.% ��#� q ��P��X��� �T��� �XD1�� ����.0 �.% ��#�
 ��X� O �P�X�� �C��D0 J.%� q �XD1�� O .�.R"�� J.%� q �XD1��� �#6��� ��� �G�"�B� QiF'��

�5u�G8N� �0�~��.  
 ) �( G�� U0�������8 : �XD1§� �0.�"�B� QiF'�� ��!#� q o(��B� i�F} J.% q �XD1�� Q��' J.% �&h"N�

���1�:0n� ��#� q ����XB� o(��B� �(�N J.% �+ q ��%�8��� ��&:�� ����8�� �0.  
)
5( ��%�&"'$� U0����� :�XD1�� H�% �P�X�� �0 Q.��� �%�&- Q�X�� �F[+�.  

� T�+����� ?�� j
�����	K��)� :  

 ��(�)*��� q ��%�&"'$� �XD1�� U&D"� ���0�I� ���6X�� �XD1�� �$�- ¢�8N �)����� �����.�� �0 WP"�
�5K�� ��8G��� q ��1.P��� q .  

����"�� º�)8�� O �)����� �����.�� �<�"1 �5+ ����N �:m�:  
1x �� ��F'$� j�G�"� ����� �XD1�� ����  /+ �P�X�� ~"�������� ���D�� � �0� �m��C.  
2x  O �P�X�� �C��D0 �.0�  ��(�"�� A���+� q É��G�� a#� U]z t�} |&"?�� Q���� �(�)L W� �#6% .'�N

 �XD1��.  
3x �F80 ��(�)*�� �T�w� �XD1��� �P�X�� �C��D0 �P�1 ^G�8N.  
4x B� �XD1�� ��&���"�� �v����0 �d �(�N ��u�� �P�X�� ��D� ����� sl �F"'�µ q �� /�C��D� $� �%�8"

É��G�� a#� �0 Q��G"�$� ��G�C� q ��!�D�� {�8� O �XD1�� ��[M� ���%�N� ��G�)*N.  
5x ��"��C� q �����"�+� q ��:��0+ q �G�"È ��(�)L O �XD1��� �Ì0�&% ��P��X�� �C��D0 Î."N.  



6� �3�� 	;���� �� �X ¤�� j=����� Y/@ ��	
&�K�� F 	
+��- F 	
!
�(  F 	%-��� F 	
(&� F 	
��!�i�� F 	
�s$ j=��� F 	3����� 	5.  

 7� 	
��{� 	+����� g 	��s�)7� *�-�� -���D g 	K��)�� T�+����� �}�(!>  ¤�� T��-�� �� 	hC�5�� T-�&@ .  

 ����.�� ��3�X!0:  

9��X�� �XD1+ Student Activities  :��P�� �F(��N� Q��&% �5.�N ��� �XD1�� �0 �%�8"0 �%�&- ��M� �*
 �P��X�� ��'��"�� o�); sl _.v� q ��P��X�� /�4D� Q.1��B� ����&��� ���C� |0 /���"��� A6X�� /�4z
 �XD1�� tu5 U*&"N� q �F�&"- |G8�� �F�G8� �\ �F���( a#� U]z� q �F"�!�z 91��' U)T� �G�"�B� ���0�I�

8�� O U*0 �%�8"B� ��)���B�� q SK�� U&��� �%� |����+� 2���B�� ����*&"�� .5�DB�� �����p�� ���.
 sl �����g� q ��(�)*�� ��)���B�� q ������ ���� q �G��D�� ���P8�� b������� q ¼�:�� /`�)�� ¦G� �)���0

��F�(�"�� �6����� q ��<��8�� �����B�� ����&I� ..�5K��  .  

����.�� ��.�:  

 �5�.% ��� {������ U!�( Y�B� ��0�' ��P��X� ��*  �8�% H�% ����.�� ��!"#�)200 ( � �P��Z
 �5�.% ���P�� ��P��X�� �.% r��l �0 �Ì�<��D% Ê�5���"w�)4500 ( H�% ����.�� ��K]"0 ��!"#�� q
O �5���� q �XD1�� ��[M� �F�%� q �XD1��� �P��X�� �C��D0�XD1�� Y�N ���XN  .  

	+����� 
}(� :  
 �5K�GN� |#���� O ���% �5 �&C Q�5���� j!� Su�� �GT��� �F8B� H�% ����e� ����.�� �.&"%�

 ��P��X��� �T��� ���6X�� �XD1§� ����+ Q.% U&DN �1�P"�� J�.�"�� |0 �F���;� .  

����.�� ��{��'l:  

���� T��3��� 	+����� T�U��iD T��	
�:  

���@ : 	+����� *�-@ -���D :  
 ����� �F80 b3P�� ¢���0 �0 �P��# ������ �0 �(�N �0 H�% �*��P�� a��Z�) q ��%.��2002 ( q

 ������(Yen,1995)  ������(Watson,1996)  ������ (Leslie et al., 

1999)   . H�% _��zn�� ��P��X�� |0 �z�PB� ��!N$� O �v~w �0 ���(+ �&C q �F�&% �:µ �XD1��
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1x  �Ì�(�)L� �Ì�&�% �P��X�� ��%�N :�8� Ñ'+ Ç6�� �.% ��� b�� s��� �PN�B� O Q��P��� tu5 �{�'� �)125 (
 Ê�F80 q �P��Z57  � �&���� �!�"�� �0 �P��Z)68  ( ��� �!�"�� �0 �P��Z .  

2x  �P��X�� ��0���0 Q���g : ��)(��B� �.% ���)123 ( �F80 q �P��Z)54 ( q �&���� �!�"�� �0 �P��Z
 �.%�)69 (�� �!�"�� �0 ��.��B� ��P��X�� �.% ��G� �u�� q  ��� �!�"�� �0 �P��Z ��P��Z  �

 �&���� �!�"�� .  
3x  �Ì��G1� �Ì�%�&"'� �P��X�� ��%�N : �.% ��� b�� q �&<�)�� tu5 ����P% W� �*��*�� �PN�B� Q��P��� tu5 �{�'

 ��)(��B�)120  (  ��� �!�"�� �0 ��P��X�� �.% ���� �P��Z)66 ( ��P��Z �.% �0+ q �
P��Z
 ��P( �&���� �!�"��)54 (�P��Z .  

4x  �P��X�� É��( a#� U]z : Ñ'+ Ç6�� ��P��X�� �.% ���"��8�) "116 ( ��P��X�� �.% ��( .#� q�P��Z
 �5�.% ��� b�� �&���� �!�"�� �0 ��P��X�� �.%  ��� �!�"�� �0 ��)(��B�)62 ( �1��)0 �P��Z

 �&�����)54 (�P��Z . Ñ'+ Ç6�� ��P��X�� �.% ����"6�) "23 (�F80 q �P��Z )17 ( �!�"�� �0
� �&����)6  (  ��� �!�"�� �0 ��P��Z .  

5x  ���8�� �P��X�� ��%�N : ��.��B� �.% ���)112 ( �����.��� ��!!�"B� ��P��X�� �.% ��(� q �P��Z
 �5�.% ��� b�� q ��&���� �����.��� �v6�0g ������)63 ( �&���� �!�"��� �1��)0 �P��Z)49 ( �P��Z

 .�' �u�����6X�� �XD1�� ��[M� �)��"B� ����P��� �&<�# O ��0��� �PN�B� O Q��P��� tu5 �{.  
6x  �P��X�� ����N� ��(�N : Ç6�� ��P��X�� �.% ��� b�� q ����P��� �&<�# O ������� �PN�B� Q��P��� tu5 aN+

 Ñ'+"��8� " U��)� j!8�� �0 U#+)111 ( �F80 q �P��Z)49 ( �0 �P��Z� q �&���� �!�"��)62 ( �P��Z
  ��� �!�"�� �0 .  



7x ���3T �P��X�� ��%�N : a)(��)104  ( q ���3T �P��X�� ��%�N O �5���  6X�� º�D8�� /+ H�% ��P��Z
  ��� �!�"�� �0 ��.��B� �.% ����)56 ( q �&���� �!�"�� �0 ��)(��B� Ê�5�.% ��(� q �P��Z

 �5�.% �
�� b��)48 (�Z �P� .  
8x ��P��X�� W� ��%�&"'$� ��#6��� ���)N : Q��P��� tud ��.��B� �.% ���)85  ( Ê�F80 q �P��Z)34 ( �P��Z

� �&���� �!�"�� �0)51 ( Ñ'+ Ç6�� ��P��X�� �.% ��( .#�  ��� �!�"�� �0 �P��Z"6� " �0
 �&���� �!�"��)32 (  ��� �!�"�� �0 ��P��X�� �.% �P��Z)6 (��P��Z.  

9x  ���0�I� �P��X�� �v ��%���B  6X�� º�D8�� �D#�80 : Ñ'+ Ç6�� ��P��X�� �.% ���"��8� " �u5 H�%
 ������)79 ( �F80 q �P��Z)36 (� �&���� �!�"�� �0 �P��Z)43 (  ��� �!�"�� �0 �P��Z.  

10x  �6:D&�� �F�� ��Z� �P��X�� K:GN ���XN :��P��X�� �.% ���  ��)(��B�)70 ( Ê�F80 q �P��Z)27 (
� �&���� �!�"�� �0 �P��Z)43 ( ��� �!�"�� �0 �P��Z.  

11x ��GV�B�� ,��."�� �4�5 ���h�� �P��X�� �#6% ��%.N : Ñ'+ Ç6�� ��P��X�� �.% ���"��8�) "69 (
� q �&���� �!�"�� �0 �P��Z)39 (  ��� �!�"�� �0 �P��Z .  

12x ��!�z ��%.N  �P��X�� : Ñ'+ Ç6�� ��P��X�� �.% ���"��8�) "47 ( �F80 q�P��Z)32 ( �0 �P��Z
 q �&���� �!�"��)42 (  ��� �!�"�� �0 �P��Z . ��� J.% H�% �.� 9�N�"�� O Q��P��� tu5 �wMN�

���� Q��� U*0 �F"�!�z ��%.N O �5��N ����� sl �F"'��� ��0.�� �0 91�I� �u5 �% �P��X�� ��
����� �<�"1 |0 oG"� �  Y��� q �5K�� �����)�� ����� �6:DB� U� ��Z� Jg�e�Yen  

(1995) .  
 ��.' �0 ¦�6��)2 ( O �&���� �!�"�� ��P��Z �.% H�%  ��� �!�"�� �0 ��)(��B� �.% Q���g

�% ��)(��B� K� �&���� �!�"�� ��P��Z �.% .�i� �&8�� q �)����� ��8P�� |�� �XD1�� _�.5+ o); H
��.CM"B� K]� �P�8��� Y�� ��:"�� q ��8P�� |�� O  ��� �!�"�� �.% H�% ���6X�� . tu5 ,:�N �\��

 _�.5�� o�); O �XD1�� �[��0 �0 ��)L�� Ê�F��¨ �  q �XD1§�  ��� �!�"�� ��P��Z ��h� �R�"8��
"�� ��P��Z ��]D1�� q ~C+ �'�.� Q�.p� q �XD1§� Ê�5��h� @�( �0 U�)� �  ����.��� �&���� �!�

_�.5�� o�); O º�D8�� ��[+ �C�.� $ r�"����.  
 ��h��� : 	3���� ��>C �� 	5��3�� 6�k� ��5+@ :  

 �PN�0 ��GT6�� �XD1§� �P��X�� ��h� o��N ��� A�P���� @���� |����� �¶��"�� .�P�� �u5 ���8"�
�&C �Ì��g�8N  ��.' �F3���)3: (  
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1x "�����p� .�%��0 |0 º�D8�� ��#�+ 2���N : " �.% ��� b�� q s��� �PN�B� O Q��P��� tu5 �{�'

 9P��� �u5 H�% ��)(��B�)148 ( �P�8� �P��Z )92.4٪ ( ��P��X� ����)"0 ��.%M�� �8���� ���(+ ��P��� S+
 ���� �&���� W!!�"��  . a#� .�.; 9�!� �1+ �0 Q��:"B� ��P��X�� ��:z |0 �R�"8�� tu5 oG"N�



 �0 ��#��� 9�1+ S�; ��P��X�� /�4z Q��&% a�� .#� q �Ì��� Ê�d �Ì&<60� ��e�T /�:� �XD1§�
 �0 �.% ~C+ �F�( /�:� ��� ��#��� S+ �(��B U�R�"�� ��# Q.%��\ ��P��X�� ���.' ��'��0 �6w

X�� �4( H)PN �1+ $l q ��80i�� Q�"G�� tud ��)(� �XD1�� ���8N � Y�� E��+ H�%� q �����k /�.� ��P��
 �*��P�� a0.# .#� q �XD1�� �F�( ��8N ��� ��80i�� Q�"G�� |0 ����.�� Ê�d�.' 9��8"� $ ��P��X�� �0

����&��� ���C�C �F"���4�0 o�X80 �0 I� ���G"� ®��"#�� Q.1��B� �.% j!8� �T��� �����.�� ���.
 �:m b�µ q �w` J�� �6w W"%�� �w�� j!8��� q ¢�P��� J��+ .�+ �6w W"%�� Q�"G� ��P��X��
 ��:m ���G"�� �u5 /+ �&C q ��P��X�� �0 �.% ~C+ �F80 .�G"��� �G�"È J��+� ���"( H�% �XD1�� |�g�N

u5 O �C��DB� �0 ,��."�� �4�5 ���h% �P�8�� tu5 U)N�  q W(�X�� 6:� Q.<�( �0 Y�u� �B �XD1�� t
 ��% ����� �<�"1 �%)1985( /+ .'� b�� q)26.26٪ ( �����p�� ����.�� J��1 �F�8m �P�X�� �0
�XD1�� ��h� �0.  

2x "U�B� 9P�� �  ��P��X�� �0 �8��0 �4( H�% º�D8�� �!")� : "� �PN�B� O Q��P��� tu5 �{�'� O ��1�*�
 ��P�?� �.% ��� b�� ���6X�� �XD1�� ��h� �% �P��X�� ���� 9P�C q 9�N�"��"��8�) "76 ( q �P��Z

 �F80)42 (� �&���� �!�"�� �0 �P��Z)34 ( ��� �!�"�� �0 �P��Z . ��P��X�� /�4z �.&% .)��
�� q ��.' /�� �:� �XD1�� O ��%�G�� �C��D&�� ��P��X�� |�RDN H�%  �.% $l Y�� H�% UP)�

 ��.�"�$�� �P5�B� �F�.� �(�"N ÇÅ�� ��P��X�� �0 ��.k . ��%.�� ����� |0 �R�"8�� tu5 oG"N�
)2002 ( �5 �XD1�� ��h� �+ �C��DB� o��N ��� ��%�&"'$� A�P��� �5+ .�+ /+ ¤hN� b�� q

 �XD1�� H�% �P�X�� �0 �8��0 �4( Q�X�� .  
3x "� ���GC J.%�XD1�� �% /6%n : " a)(��)74 ( Ê�F80 q Y�� H�% �
P��Z)40 ( �!�"�� �0 �P��Z

 � q �&����)34 ( ��� �!�"�� �0 �P��Z .  
 .#� q ��P��X�� �0 KPC �.% �.� �(���0 ��:D0 �v{��#� ��16%ª� �P��X�� t�P"1� J.% ~"�� .#�

5� J.�� �+ �)��B� ��16%n� Q�*:� Y�� 9P� |'�� $ �� EM� $ �P�1 /+ .C�� �u5� q �6T+ �P��X�� J�&"
 .'��N �C�0+ O ���g�N� /6%n� ����T� U:z |��8N H�% Q��&��� @�� ��� ��16%n� Q{��)� �"v

 ��P��X�� . ��%.�� ����� |0 �R�"8�� tu5 oG"N�)2002 ( .�%��\ �P�X�� �(��0 J.% /+ �FV b�� q
XD1�� tu5 �0�#l �C�0+� �F"C��D0� �5��h� J.�� S��� �.  

4x "®��B� �PDw H�% �"� �B ��¶��� |80� ��P��X�� _�#�� S��� �  �XD1�� �%�)� ��'�.0 ��'� J.% : "
 ��P�?� �.% ����"��8�) "74 ( �&���� �!�"�� ��P��Z �0 ����)"0 ��.%M�� �P��Z)38 (  ���� q

)36 (�P��Z .��&�� ���4B� 9�8�� �{�'� �%�)( qJ�FG0 9P� �u5� q �8���� j!1 A��)� �  QKPC ��)(
 q �XD1�� O J.�"�N b�� q Q�.�"0 2���+ ��� �%�# �5 ��l� q �����0 /�:"� Q.�0 a��� �XD1��
 �&C q ��0�I� �F&�8N ��� ���¬�B�� ���.8��C ��&���� ��P��8B� O� q ��<�F8��� ���!G�� ��1�3"0$� O�

 tu5 /+ ��P��X�� �XD1M� �T�w a���� ��0�I� O J��#+� �����l Q.% UP# �0 �F80 Q��G"�$� �"� �%�)��
 �+ ��P��X�� ��# Uw�� ��w+ J��#� ������( ��'� 9P�� �XD1�� ^�� {�]�l �+ U�'MN �"� ��1���+ U� q



 ��'��� ��# �0 ��1��iG�"�� �:PD�� ~% U)8N .�<�"1 |0 �R�"8�� tu5 A��)"N�  �����(1995) 

Yen  ��%.���)2002 ( �5 ���6X�� �XD1§� A6X�� ��h� J.% O o<����� .�+ /+ �N�FV+ /�"����
��8G�� ���1�:0n�� ��i�FR"��� ¿�PB�� �)��"B� U0����� .  

5x "�XD1�� ��h� �0 �$.� Ç�)�.T |0 .'��"�� Uh(+ : " Ñ'+ Ç6�� ��P��X�� �.% ���"��8�) "62 (�Z �P�
 �P�8� )38.8٪ ( ��[+ S+ W��� $ ��P��X�� /+ �d6w �0 �.P� QKPC �P�1 �5� q ���:�� �8���� �0

 Ê�F80 q �XD1�� ��he)34 ( � q �&���� �!�"�� �0 �P��Z)28 ( ²��� q  ��� �!�"�� �0 �P��Z
�� |0 E��I� �0 �XD1�� ��he �6�0 �*C+  ��� �!�"�� ��P��Z /+ Y�� 9P� |'�� .#� q �6�0i

 Ê�v�'�� o); $ �XD1�� /+ ��P��X�� ���z sl �XD1�� ��h� H�% �v�)�.T |0 .'��"�� �P��X�� U�hGN
�6�0i�� |0 ��%�&"'$� �F"#6% ��%.N UhGN ��� �\� �+ q.  

6x "�5�h�+ ¯� �XD1+ ��'�� ��% ÊS.� ,�� :" ��.��B� �.% ���)61 ( �P�8� �P��Z)38.1٪ ( �:m� q
 ��%�N H�% ��P��X�� /�4z Q��&% @�� ���� ��16%n� +�)N $ ��� �4G�� �&� �.��� �u5 ����l
 ��g $ �1+ $l ��P��X�� ����z�l ��{�)� ��8N b�� ����� J�% UC ���.� O Q��&��� �XD1M� ��P��X��

 ^�� Ê�F80� q �XD1�� tu5 ��'�� ���N $ ��P��X�� �0 �4( ��85 �����3&�� /�h� Ç6�� ��P��X��
 ��!�z ��&8"� �v.<�G� /.)"�� $� �6T+ Ê�F�8�N $ �XD1�� tu5 /� �+ �T�w A�P�� �0l /���]� � �)(

 W!!�"�� ��P��Z �ÌP��)N Y�� O ����N� q �P��X�� . O ��(�"�� �&�# ��P# �0� 9P��� �u5 ,:�� �\��
�� $ b�� q ��%�&"'$� �(�)*�� q ��Cu��� �1��)0 ��1ª� �P�8��� �T�w �P��80 �&�#� ��[+ 91�I� �ud HX�

 �
C� �&C |&"?� O Q.<���� �(�)*��� �PN�N ��F�(�"�� �XD1�� /+ b��Lee (1998)  .
&k�
)1985( .  
7x "�
��8"��� ��X�"�� º�D8�� .)"G� : " ��
P�?� ��P��X�� �.% ����"��8�) "49 (P�8� �P��Z �)30.6٪ (

 ��P�?� �.% A��)N �P�1 �5�"6� " ��� b��)47 ( �P�8� �P��Z)29.2٪ . ( ��
P��X�� �.% ��� .#�
 ��.CM"B� K
�)64 ( �P�8� �P��Z)40٪ ( ��P��X�� J�Bl J.�� �P�8�� tu5 ���N �\�� QKPC �P�1 �5�

 J��"1�� �F"���"0 �+ ���6X�� �XD1�� ����R\ ..�� tu5 oG"N� ����� |0 ���� ��%.��)2002 ( /+ sl q
 ��#�+ O �XD1�� ¼.)N Y�� �0� q �XD1��� �P�X�� �C��D0� ��h� ��# H�% KLMN �� �&��8"�� 91�I�

�P�X�� �P��80 K�.   
8x "���0�I� �P��X�� �v $ ���h#  6X�� º�D8�� ���8"� : " ��.��B� ��P��X�� �.% ���)36 ( �P�8� �P��Z

)22.5٪ ( ��.CM"B� K� ��P��X�� �.% ��� �&8�� q W!!�"�� 6:� ��P��X�� �0 ����)"0 ��.%M�� q
)56 ( �P�8�)35٪ ( /�h� $ ��P��X� �P�8�� tu5 |'�N .#� q A��]"�$�� �D5.�� QK*0 �P�1 tu5�

%� A��]� �+ q Ê�d �P�8��� �T�w ��[+ �XD1�� tu5 U*¬ $ �+ q �ÌN�"� �XD1�� �XD1�� ��[M� ��P��X�� �
��!�D�� {�8� O .  

9x " �6T+ �XD1§� U�0 S.� ,�� : " ��)(��B� ��P��X�� �.% ���� q 9�N�"�� O QKw�� Q��P��� �5�)23 (
 Ñ'+ Ç6�� ��P��X�� �.�� /��# �0 ��l ^G�80 �.% �u5� q �P��Z"6� " Ê�5�.% ��� b�� q)115 (



|RD� �z�0 �u5� q �P��Z  �5.�.}� �XD1�� |��8"� J�&"5$�� .FI� �0 .�iB� �u� H�% �XD1�� Q���l
 �5��h� Q���g H�% .%���� ��P��X�� ��'��"�� |0 o(��"� �\.  

 �³���� : 	3���� g 	;���7� �� 	5��3�� 6�k� ��5+@:  
B� �% �P��X�� _�i% A�P�M� @���� ,0��� �¶��"�� �<�"1 .�P�� �u5 ���8"�� �5� q �XD1�� O �C��D

 ��.' O �&C �Ì��g�8N �PN�0)4: (  
 �

#� ��.
I�)4 (  

  
1x "a#� S.� ,�� : " ��8� ��
P�?� �.% �
�� �l q s��� �PN�B�� {�' b��)111 ( �P�8� �P��Z

)69.4٪ . (�d �(�"N $ .# �1+ �+ q �����p�� ��	�i0 �P��X�� ��.' /�:� .)( J�FG0 9P� �u5�  U<���
�XD1�� O �C��D&�� ��Z+ Q�"( {�)P�� �0 �F8:¬ ��� �P��8B� �6T��B� . a#��� �(�N J.% ¤hN� .#�

 �#� ��.I�� ¤��� �5 �&C  ��� �!�"�� ��P��Z �0 �*C+ �&���� �!�"�� ��P��Z �.�)4 ( ��l
 �&���� ��P��Z �.% ���)62 ( �5�.%�  ���� �1��)0 �P��Z)49 (q �P��Z  �R�"1 |0 �R�"8�� tu5 oG"N�

 ��% �����)1985 ( ��%.�� ������ q)2002 ( ��!!�"�� �P�Z �.� a#��� �(�N J.% b�� �0
 �XD1��� �F"C��D0 �0 U�)� �  q ��&����.  

2x "���"��� UR�� �0 ¿�%+ �:�� �C��DB�� 9��+ : " ��)(��B� �.% ���)79 ( �P�8� �P��Z)49.4٪ ( S+ q
A��)� �0   ��� �!�"�� �0 ��P��X�� �.% ���� q �ÌP��)N �8���� j!1)44 ( �!�"�� �0� q �P��Z
 �&����)35 ( �B Y��� ��F&I� �F'��0� UR�� �0 �Ì0�&% �P��X�� �:"DN b�� |#�"0 �0+ �5� q �P��Z

��� �����k sl �P��X�� �'�� .8P�� �u5 ,:��� q Y�� O KPC ��� �0 �(�)*��� ����"�� ��P��.N ���
�F"�!�z O ����¨n� 91��I� ��%.N� UR�� H�% 9�]"�� . q ��"��:�� ����.�� |0 �R�"8�� tu5 o(��"N�

 ��%.��)2002 ( �F"C��D0 J.% A�P�+ .�+ UR��� ��P��X�� ���z /+ H�% �FR<�"1 a�� b�� q
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 �C��DB�

��( 

� % � % � % � % � % � % � % 

1  2���0
9":�� 

63 39.4 62 38.7 125 78.1 1 0.6 x x 1 0.6 16 10

2  �6Ge�
 .5�DB��
����*&"�� 

50 31.3 59 36.9 109 68.1 1 0.6 1 0.6 2 1.3 29 18.1

3  2���0
�
���� 

57 35.6 51 31.9 108 67.5 4 2.5 4 2.5 8 5 19 11.9

4  ������
�
�K�� 

47 29.4 55 34.4 102 63.8 4 2.5 8 5 12 7.5 29 18.1

5  �G�3T
 �<�e�

)Q{��#( 

43 26.9 51 31.9 94 58.8 1 0.6 3 1.9 4 2.5 36 22.5

6  ��&%��
 ��8G��
���.��� 

46 28.8 45 28.1 91 56.9 2 1.3 3 1.9 5 3.1 32 20

7  �6'��0
����z 

40 25 44 27.5 84 52.5 1 0.6 1 0.6 2 1.2 39 24.3

8  �����p�
���.8��� 

33 20.6 45 28.1 78 48.8 x x 1 0.6 1 0.6 47 29.4

9  ��)���0
�
�(�)L 

35 21.9 34 21.3 69 43.1 7 4.4 6 3.8 13 8.1 38 23.8

10  �
XD1��
�
��%�"��  
 U*0 :

) ¢~"��
J.���( 

22 13.8 24 15 46 28.8 7 4.4 13 8.1 20 12.5 51 31.9

11  ��.1+
 ��P��X��
�����i��� 

22 13.8 20 12.5 42 26.3 x x x x x x 58 36.3

12  ���"C
 �$�)B�
 O

 �G�3T
��0�I� 

13 8.1 14 8.8 27 16.9 1 0.6 6 3.8 7 4.4 66 41.3

  
 ���.i)2(  



 " / �0����� ��
' 	����+01 �
 2��� 30���  	�����+��
�7
�8��� ������ �
�4!  

  

J 

 ���1�L :
 ��[+
 �XD1��
 ���6X��
 �5���
 º�D8��
 O  6X��

: 

�
�1 $ 

�&�%  �+ ��:�� �&�%  �+ ��:�� �&�% 

� % � % � % � % � % � % � 

1  ��%�N
 �P��X��
 ���&�%
���(�)L� 

57 35.6 68 42.5 125 78.1 7 4.4 1 0.6 8 5 16 

2  Q���g
 ��0���0
�P��X�� 

54 33.8 69 43.1 123 76.9 11 6.9 6 3.8 17 10.6 15 9.4

3  ��%�N
 �P��X��
 ���%�&"'�
����G1� 

54 33.8 66 41.3 120 75 9 5.6 4 2.5 13 8.1 17 10.6

4  a#� U]z
 É��(

 �\ �P��X��
.�G� 

54 33.8 62 38.8 116 72.5 17 10.6 6 3.8 23 14.4 9 5.6

5  ��%�N
 �P��X��

�8���� 

49 30.6 63 39.4 112 70 8 5 5 3.1 13 8.1 23 14.4

6  ��(�N
 ����N�
�
P��X�� 

49 30.6 62 38.8 111 69.3 16 10 3 1.9 19 11.9 15 9.4

7  ��%�N
 �P��X��
���3T 

48 30 56 35 104 65 11 6.9 10 6.3 21 13.1 21 13.1

8  ��%.N
�� ��#6�

 ��%�&"'$�
 W�

��P��X�� 

34 21.3 51 31.9 85 53.1 32 20 6 3.8 38 23.8 14 8.8

9  �D#�80
 ��%���0

 �v
�P��X�� 

36 22.5 43 26.9 79 49.4 15 9.4 12 7.5 27 16.9 29 18.1



10  ���XN
 K:GN
 �P��X��

 U� ��Z�
�F�C�D0 

32 20 42 26.3 74 46.3 26 16.3 11 6.9 37 23.1 22 13.8

11  ��%.N
 �#6%

 |0 �P��X��
 ����"�$�
��GV�B�� 

27 16.9 43 26.9 70 43.8 22 13.7 9 5.6 31 19.3 31 19.4

12  ��%.N
 ��!�z
�P��X�� 

30 18.8 39 24.4 69 43.1 28 17.5 13 8.1 41 25.6 22 13.8

  
 

  
 ���.i)3(  

 " / �0����� ��
' 	����+01 �
 2��� 30���  	�����+��
�7
�8��� ����9� ������� � 5/ :�' 3��0!  

  

J 

 ��*��L :
 A�P�+
 J.%
 ��h�
 �P��X��
 �XD1§�
�
��6X�� 

��h� �
C��D0 

�&�%  �+ ��:�� �&�%  �+ ��:�� �&�%
� % � % � % � % � % � % � 

1  2���"N
 ��#�+

 |0 º�D8��
 .�%��0
�����p� 

76 47.4 72 45 148 92.4 2 1.3 4 2.5 6 3.8 2 

2  �!")�
 º�D8��
 �4( H�%
 �0 �8��0
 ��P��X��
 9P�� � 
U�B� 

42 26.3 34 21.3 76 47.5 17 10.6 26 16.3 43 26.9 21 13.1

3  ���GC J.%
 /6%n�
 �%
�XD1�� 

40 25 34 21.3 74 46.3 29 18.1 27 16.9 56 35 11 

4  ��'� J.%
 ��'�.0
 �%�)�

38 23.8 36 22.5 74 46.3 35 21.9 38 23.8 73 45.6 7 



 �XD1��
 S���
 _�#��
 ��P��X��
 J.%�
 ��¶�
 2����0
 H�%
®��B� 

5  Uh(+
 |0 {�)P��
 Ç�)�.T
 H�%
 ��h�
�XD1�� 

34 21.3 28 17.5 62 38.7 27 16.9 39 24.4 66 41.3 19 11.9

6  S.� ,��
 ��%
 ��'��
�XD1+ 

31 19.4 30 18.8 61 38.1 33 20.6 30 18.8 63 39.4 16 

7  .)"G�
 º�D8��
 ��X�"��
���8"��� 

27 16.9 22 13.8 49 30.6 19 11.9 28 17.5 47 29.4 34 21.3

8  ���8"�
 º�D8��
 ���h#
 �v$
�P��X�� 

17 10.6 19 11.9 36 22.5 33 20.6 35 21.9 68 42.5 30 18.8

9  S.� ,��
 U�0
�XD1§� 

9 5.6 14 8.8 23 14.3 62 38.8 53 33.1 115 71.9 9 

  

  
 ���.i)4(  

 " / �0����� ��
' 	����+01 �
 2��� 30���  	�����+��
�7
�8��� ������ *- 	������� ������ :�' 3��0!  

  

J 

 ��
���� :
 A�P�+
 J.%
 �C��D0
 O �P��X��
�
XD1�� 

�
�1 $ 

�&�%  �+ ��:�� �&�%  �+ ��:�� �&�%
� % � % � % � % � % � % � 

1  S.� ,��
a#� 

62 38.8 49 30.6 111 69.4 10 6.2 19 11.9 29 18.1 8 

2  �0 ¿�%+35 21.9 44 27.5 79 49.4 36 22.5 23 14.4 59 36.9 9 



 UR��
���
"��� 

3  J.%
 �)0 ��'�
 �XD1§�
 ��( �)"�N
 ��P��X��
 _���"��
|�RD"��� 

36 22.5 33 20.6 69 43.1 27 16.9 27 16.9 54 33.8 17 

4  /+ HDw+
 �L�N

 �C��D0
 �XD1���
 H�%

 S��"�0
����.�� 

31 19.4 28 17.5 59 36.9 40 25 38 23.8 78 48.8 9 

5  S.� ,��
 �+ ���0
 95��0
�C��D&�� 

27 16.9 24 15 51 31.9 41 25.6 42 26.3 83 51.9 12 

6  U�0+ $
 �XD1§�
�6T+ 

25 15.6 23 14.4 48 30 39 24.4 37 23.1 76 47.5 16 

7  �0 HDw+
 �����
Ç6�0g 

15 9.4 17 10.6 32 20 55 34.4 47 29.4 102 63.8 10 

8  2����
 ��5+

 �C��D0
�XD1��� 

1 0.6 3 1.9 4 2.5 72 45 66 41.3 138 86.3 7 
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 " / �0����� ��
' 	����+01 �
 2��� 30���  	�����+��
*�8��� ������ �
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J 
 ���0�w :

 J.% A�P�+
�
�1 $ 

�&�%  �+ ��:�� %�&�  �+ ��:�� �&�% 



 ��h�
 �P��X��
 �XD1§�
�
��6X�� 

� % � % � % � % � % � % � 

1  a�Rz
 ��P��X��
 H�%
 ��he�
�C��DB�� 

34 21.3 43 26.9 77 48.1 35 21.9 27 16.9 62 38.8 11 

2  aP"C
 Ç���60
 H�%
 �XD1��
 �F"����
 ��.8T O
�����"#$� 

4 2.5 13 8.1 17 10.6 71 44.4 62 38.8 133 83.1 5 

3  a���#
 �(�D0
 �XD1��
 �d a�.�+�
�
N���60 

3 1.9 6 3.8 9 5.6 73 45.4 67 41.9 140 87.5 4 
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 	��K�:  

 ��%�.�$� ���.)�� o�w O �.�T ������ U*¬ S���X"�� �F8B�� �*3P�� ������ �&��0 a:G1� �0
 ��"�'����� ���:G�� ,���)B�� �����)B� j�V�N ~% q���DP�� ���&"?� O .�)0 K� �� H�% ����:"�$��

� �����1� ,�0��# b�.3"� ���&"�� ��P�X"B ¥�B� �.)��� �FG�:N� �F��% Q�X����� ���p� �4�P�� K�]N� �(��B



���&"?� tu5 {�)� . o�); H�% �0�� .%��� �4��� S��!"#�� �%�&"'�� S��h� ��"k ��� Y�u� �F(
Z��B� �T�Â� Q�T��B� ����.�� �Z��B�� ��'���� ��0.!�� ���- �0 �F8:¬� �F:��¬ �B���� .&�� ��&"p� �

��0��%� ��%��(� �N����0� �N���` j�"�\ Ç�0���B��.  
 ��C����� º����� ��0����  ���� ��G�� Q��µ �z�PB� �F���0� �Z��B� tu5 �V��N �0 ����� H�%�

/·� ¯� ��.I� W�� ��8N � ����!"#$� tu5 /+ $l q������� ����!"#$� ��&�80� �6�:D"�  j�V�N O
 ��!�D�� .�.v� q���'��.��� ��% �0 ���% S�X8� �0� .�.I� J��)�� |0 U0��"�� ���X"��� b3P�� �5�80

�������.  
	+����� 6�/  

 ��&"p� �Z��B� �F'��0 O ���Ê�( Q��+ �FGT�� ���X"��� b3P�� ��5�}� �D#�80 sl ����.�� tu5 _.v
������� ����!"#$� H�% �B����.  

&	+����� 	
q�  
 ���&h0 ����( H�% ����.�� tu5 J�)N" ��� ����  O ���X"��� b3P�� �0��80 ��[+ �0 ����� H�%

 $ �0��8B� tu5 /+ $l q������� ����!"#$� H�% ��&#��� Q�RG��� �B���� ��&"p� �Z��B� �F'��B U%�(
� ��%�&"'�� �����N ����P"%$ |���"�� ��"�0 O a��gQ�.�"0 ������ ����h�."  

	+����� ���+�   
 ��%���B�� ��N�u�� U0������ ��K]"B� �I��0 O �����3"��� ��<��)"�$� �)��X�� ����.�� �.&"%� .)�
 ���8�� ��Xw$� �F'��0 H�% �N�.)0�  ���� �Z��� O ���X"��� b3P�� º�D1 UP)"�0� |#�� H�% Q�L�B�

�B���� Q�5�V �%.  

 Y
�( 	+�����  
 �����+ b��P0 ����+ sl ����.�� tu5 a&�# .)�:  

 �
d�+ : ���X"��� b3P�� J�FG0 O �0.)0 ���8"�.  

 �F�1�L� : �&��#l ��"�0 H�% /��)0 U��; |0 ������� ����!"#$� O ���X"��� b3P�� |#��� �I��0 �&h"�
 r���.  

 �F*��L� :���� ��&"p� �Z��B� �D#�80 H�% S�X8�������� ����!"#$� H�% �B.  

 �F����� :������� ����!"#$� H�% ��&#��� Q�RG�� ��&"p� �Z��B� ����� �&h"� . ,0��� b3PB� �0+�
 O �B���� �% �h�&"B� �Z��B� �F'��0 ���X"��� b3P�� �:m �5�h")\ ��� ��G�:�� Ó���( q Kw���

�81�.�� .�%�&R\ ����.�� aF"1� .#�  O ���X"��� b3P�� ��- O ��1�.�B�� ����8�� o<�)e�� �<�"8�� �0
 ��*3P�� �������� �6w �0 ��?� �u5 �� ���PZ �v�(� ��� ������ ��.�� q������� ����!"#$�

�)X8B� O �����X"��� . �XD1+ ���%�(� Q{�GC ���XN sl _.v ��� ���T�"�� �0 ���.% ����.�� a8&� �&C



 ����!"#� UP)"�0� |#�� H�% Ç�0���B�� �B���� .B� �F��G� ��� ���P���� �F'��0 O ���X"��� b3P��
�)X8B�.  

  

 ���� b3PB� :���X"��� b3P�� J�FG0 O �0.)0  
           ���X"��� b3P�� Q�5�V S�:G��� �&���� |��X�� ��� ���&"?� a���"��Scientific 

Research and Technical Development O ����he� ��g�½$� o�); O ���%�( �*C�� Q���� �FGT�� q
�T��B� �8"#�. K:G"�� 9����� .�.R"� �&"�B� �5i�G; �F��% �5 ��� �1�:B� Q�5���� tu5 9�:� �0 U���

|#���� 2�+ H�% ��&���� o<�)e� .��}� .( ���&���N ������� ���X"��� b3P�� �:� ��( .)"�� �&C q9�3
 ²G�� ®�R8�� o�); sl �(��d� U<������ �(��B�� ��:(�� �0 ��0�:"0 ��C��� �0��80 ��l U� q�80 ^�P��

|&"?� O S��!"#$�� S��R"���)1(.  

  ²G�� ®�R8�� H�R"��Technical Success  ¢�"�B� ��w�� ���&% O �0��8B� tudInvention  sl
;� q��"1$� i���"8&�� ��8G�� @���� W� . ���X"��� b3P�� ���N �)�)� �% i�&"B� º�D8�� �u5 MD8��

���&"R&�� ²G��� �&���� J.)"�� .)���)2( . H�% S�X8� Su�� ¢��"w$�� .)Ô��� �u5 O s��� �)�e� U*&""(
 ����l ���&%Comperhension  G�� �<�"8�� A���"��� .�.' �'�"1� A���� �+ �"8B Y�� �% �h�&"B� ��8

����n�)3( . |�&}� q�0 ��:D0 �F'��0 �F0��# /� K� q�FGT� 9�!� ��(�D:"�� ���&% �F"��PX� �F(
 O ��h�� U3�� ��%+ ��8��; o)� o�#� ���)N� qQK!� ��G1� q�F�� H�% .%��N ��� ����")B�� �6w.B�

���!G"�� _�.5�� �0 .�.��� H�% S�X8� |��+ Q�<�� �% ����PX�� ����B� ���XN O J�F�$� Y�� O �\ �
 �0 �(���0 K� ��0�.�"�� sl UT�"�� �6w �0 Q.�.I� ����&�� ��(��l |(�80 o�);� q_�D"C$� o��Z
 @�e�� �F0�.�"�� O �.d� U��)N� .��D"��� ��"1$� �G�C U��)N� q�F'�"1� W�;� q����B� tud UP# S�

� ��.3"�� H�% q����!"#$�� ��8G�� �����)�� ��GT��B� o(� Q��I� W�3"� �&%�.�� ��'�"1$� 9����
�� �)��"B� ��1��P��� ��0���B� .%��#� ��1�:0� |���N�)4 ( . U� ��0�)0 �(��N� ��&:"�� .���

 ���X"��� b3P�� �0��80 ��� ÇM� q�Cu�� �)����� |���� �6:DB�)R&D   ( Q�:G�� U��3"�  Thought 

 ��:"�$� �+ .�.R"��� _��� �0 �6w �0 ��&��� /�.�B� sl S��8�� ��!"�� �+Innovation  .  �5 tu5�
|&"?� ��'��"�� W0MN O �[��&�� .)Ô��� Y�� O ��1�*�� �)�e�.  

 ��80i�� Q�"G�� ���G"N�Time lag  �w� sl �"80 �0 U��3"�� �ud .� ��"1� Q�"( a#�]"�� .)( _��]�"�
 �� �:��6��8  ��( a]�� Su�� a#��� O q���8�79  /��8�� ��"1$ �8�)a8����G�� �P&���()5(  . �l

 �F"0.)0 O ����P"%n� �0 ��� H�% ��8�B� Q�"G�� ��.� j#�"N : �% �����B� �XD1��� �&<�)�� �FI� ���PZ
 U0�:"�� {��'l H�% Q�.)�� b�� �0 �&���� J.)"�� ��)�� Y�N ��.N ��� ��:�B� U:z� q��)�e� tu5 W�

�XD1�� . ��!"w� H�% U&��� �:m �0�:e� r�B� �%.�� Q.%��\� U0�:"�� H�% ������� Q�.)�� �6w �&(



S��R"�� ®�R8�� Q�:( E�:� �0 Y��� q��%�"�B� o�PX"� ��80i�� Q�"G��Trading Success   .��iN�
�)); �$�&"��.  

/���"�� /l  ��)�� U*0�� �6]"�$�� ����:"�$� ���.)��� ��%��"w$� ��( W� W)�L��� o��8"���
S��!"#$� ®�R8�� �$�&"�� ��%.N H�% Yz 6� �hG�� ��)���"��� ��8G��"Economic Success"   

��1��1n� ��'�3�� �:  ¢�Pzl ~C+ t��.� o)� Su��.  

"B� ¤���� �!8% /� sl Q��z$� �.}� q��&"p� ����PB� �R�� qA��XB� r�«+��� ��&*"�$�� q|#�
 o�PXN H�% �PN�"B� ��L·�� q�5�� �.�0� qQMD8B� O ®���§� r�e� t�}$�� q��#�"B� ��"1$� j���:N�

Uw.N ��� ��w�� ����P"%n� �0 ����� �5 W:�F"�B� ����+ H�% KLM"�� sl �'�e� �.0� q¢��"w$�  O
��%�"�&�� �������� ����B� o�PXN Q�"( .�.;)6 (.  

  ��D"1$�� ���% o�X� �\ �ZM""( ²G��� �&���� J.)"�� .)Ô% O �*��*�� �)�e� �0+Diffusion   Su��
 /�.�0 O ��:"�$� o�PXN H�% U&���� ������ Q.<���� QMD8B� g�½� Q�C�p ��w�� �¸D8B� U�0 �&h"�

.� ��"1$��F� . S��R"�� ®�R8�� �0 ����% �$.�0 o�)3"� ����� �T�( tu5 ��D"1$� ���&% U*¬�
S��!"#$��.  

 o��"N ����� �0 b3P�� J�FG0 �8&h"� �0 ��C��� ���� ���X"��� b3P�� ���&% /M� �8��# gi�� �0�
�F80 ^�P�� ^(� �+ q��w+ o<�)� .�CMN �+ qo<�)� �% �!)"��� .���� �&���� b3P��(  �3�3T Q.%�#

 ��� ����he� ���&�� ��:�8:"�� .%��)�� .0 91�' sl �u5 q�%�&"'$� /��:�� 9�T O ��)X8B�� K:G"�� �0
���X"�� J�FG0 �5.�D� . _���0 .���N H�% �v�.# �5 ���X"��� b3P�� ������G� Qi�&B� �&��� /�( �85 �0�

�"B� �&���� {���� �0 ����% ����"�0� Q.�.' �P"��� g��"'M� ���% o�X� �0 o�); �0 �:¬ �C�Crossing 

the threshold   ���&% /� �l q_���B� U)1 O ��8�)�"��� ��.��)"�� 9����$� �)�); �% iR�N �0 Y���
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 ��#�G�� yP�� ����G0 j�"È� ��!"#$� ��)��� ��L��"��� ��&�5�GB� �<��.��Super structure  

�+ ��%�Z ��w�� �0§� ��5�C . j#�0 �% b3P�� .�.3"�� �'� H�% �8"0+ UP)"�0� ���µ W&"FB� |(.� �u5 /l
 ����+� UP�� ��%���� �Z��$�� q�$�+ E�8�� �0�% �.� �%��� �0 Î�$� .e� W0M"� �B���� �0 ¤��� S�:(

���1�L �8�&"- H�% Q�5���� tu5 �% Q.��"B� �Z��B� A���"��� �F'��0.)29(  
��¬� ����.�� �����B� ^�� �XD1+ .�.} �6w �0 �F(�.5+ o�)3"� ���G:�� ���X�� �B���� Q�5�V E

 ��B���� Q��R"�� �&�80� q�0�� ,�-� Q.3"B� �0��� ��*&"B� �(���B� �����"��WTO .)8�� ��.8T� q
 r�.�� IMF r�.�� Y8P�� �%�&-� qIBR  q)30(  �$�+ .  

���� tu5 W�"�N�U�G�� o�); H�% Q���# KLM"�� O �«�� U0��%� U%��G� Q�5Action   Q�.)B��
 U�G�� �� H�% �������Reaction  ����.�� a1�"1$� �:Pz �F"0.)0 OWWW   �T�8% �0 t�(�N �0�



��1��":�$� Q��R"��� q���Nn�� ��he�� ��i5�I�� ����G��Electronic trade   .��iN �0 �PP�N �0�
 O��1�L g�½$� U�F�N� �0i�� U��GN� a#��� ��!"w� H�% Q�.#� q�$��PB�� �60��B� U"C.  

�F*��L� : �G�V� �0 �)); �0� �G�"�B� ��%�8XT$� ��&#$�� ��<�hG�� ��Xp� ~% ��1�:�� ��06%n� ��X]"��
 ��<�5 ����!N�Telematics  �� �D���0 ��.��� �D���0 �0 ��.5�DB� �:¬ S+���� E���$�� W� .

 ������ �$�!N$�� ���)8�� jN��d� �&�1+ �6w �0 ��1�:0i�� i'��e�� UT��G�� ���gl �0 ���($� �:¬�
Y�� sl �0� Q�z�P0 ��%�8!�� ��&#$��.  

g�0� �4�� �&�80 ��# o�w H�% U&��� �F�����Image   KDP"�� H��N ���&"?� Uw�� �5��V �+
���� ��:(M����1�.�0� ���%�&"'�� ���85� �d�P)"�$ .�F&"��� �B.)31(   

 ���X"��� b3P�� �0��80 ��F' �F��% iC�N /+ �]P8� ��� ���8)��� ��)e� .�.; S���h�� �0 ��� .#�
�G�"�B� ��w�� �����B� O �0��8B� tu5 ���%�( ��� q��G1 Ç�0���B� ��?� O . Ç�R( ��'�� �1�z� �B�Z�

�[$�+ q���X"��� b3P�� W"�R�N��"�� ����T �0 .� 6( q�F8��� �81�.�� W� �(��B� ��"1�� �(��0 : y�N
��0���B�� . �&F�1�L� : �F' �0 �)�XB� �F"G!� ��N�0���B� Ó��N �'��i0 Q��1 o(� ��0���B� ��'���8:"� �"v

 ��w�� ����!"#$� ��%�X)�� ��D8"� �0�5 Q��+ ���C���1�L �F' �0 . b3P�� J�F0 ������+ ��� ÇM� �85 �0�
 �:m ���� |��D�� {�hG�� �u5 ����(� �0 ¢�G"1$� �0 �8:  �'�� H�%+ o�);� Ç�0���B� {�hG�� O ���X"���
 H�% �<�)�� /�:����� YP�0 {�D1l ®�")0 �%�� q��1��":�$� ��1�:B� �%�8T ��- O 2��� �5�.!"� /+

&%+ �i% �T�8% J�.�"��� ��0�:"B� ��8�� {�8��  q�v�� ��1�:B� �C~( J�F0 �% ��&!"��� ��GT��B� .�.; ��
 ���p� �1��!�� iC��0 W� �8w���� ��!N$� º�Xw �0�#l �6w �0 ��"��� �1��T �$�-� q�����)�� ��X&8�� ��"���

���  q����� O ��P8'��� ������� ²G�� �%.�� ��%��� Q���g ~% �����% U�]D"�� ���-�� ���X"� J�&"5�� Q��
 r$.�� ��"�B�� �38��� _�!��� _�e� ��"�0 H�% ������� �]��� |0 U�]D"�� ��1 U%�GNSemantic 

Stan.  Q�.�"B� �<����� ��'���8:N WZ�N ���1�:0� bµ�Multi – Media  ������� �6P�� O
0�)0 �0 .�.��� �(��"� �R�"1 ��1�:0� O b3P��� q���P)"�B�  ��R"�� /��iG�"�� ��F'�N .T�� q���<��� �v�

��.�B�� ��8�� O �-.B� �+ ��)"�B� {��� Q���"�B� ���-~�� �� �&�( ���:��� ��.8d� Y�8:N o�PXN .
N$� ��:PD� ��"3"�� yP�� �0�#l �G�C ^�G�"� Q�:"P0 U<�.� sl UT�"�� b3P�� �h")���$�! .  

 _�.5�� o�)3"� �Cu�� �G1·� ���X"��� b3P�� ��5�}�� �XD1+ �0 Q�&*0 �<�"1 H�% ��!e� ��]��
 b��*�� �&8�� ��RF80 ��&"%� �6w �0 Y�� UC �"� /+ 9¨ q�G�C U#M�� ����0 H�%M� ��<��n�Third 

modality � U�*&"��� �'u&8��� A��e� H�% S�X8N ��� ���X"��� b3P�� �&#��
Computation ���R"��� K�8"��� ��*&"B� Q.<���� ��5�}$� J�.�"�� �% �6h( . �'�"�� Q�����

 ��'�"1$� ����!"#$� ������G�� j�"È |0 ��0���B�� J6%n�� �$�!N$� ��%�X# �0� S+ �%�X)�� ��(
 ���� Ç�0���B� U0�:"�� +.P0 ��Zl O ��w$� ��0.��� .  

  



�

T6w ..  
��� �\ ���"N ����.�� tu5 �6w �0 �F��l �8�T�N ��� o<�)e� �5+ /l:  

 Q���� �FGT�� ��3"B� S�:G��� �&���� |��X�� ��� ���&"?� O �0�5 �1�:0 ���X"��� b3P�� Q�5�V U";
}� K:G"�� 9����� .�.R"� UT��"B� �5i�G;� q����he� ��g�½$� o�); O ���%�( �*C�� ��&���� o<�)e� .��

|#���� 2�+ H�%.  
 .�CMN �+ o<�)� �% �!)"��� U!"N ����+ H�% �d�&D� Qi�&"0 ��C��� ���� ���X"��� b3P�� Q�5�V U*¬

�F80 ^�P�� ^(� �+ o<�)� .�%�&"'$� /��:�� 9�T O ��)X8B�� K:G"�� �0 �3�3!�� .%��)�� ���N �F(.  
�X"��� b3P�� �0��80 �XD1+ |h� �% ti�¬ �'�� sl ��:D��� �(��!B�� W)�6�� �0 |��� ´0�d ��

 ��g��B� ���X"�� ��FÍ ���% o�X� �0 ��&"%$ Q�%.�� iG� Su�� �0�� q��w�� ����!"#$� ������G��
“Parallel Research and Development efforts” .  

)� U�B�� ��G�� ¢.PB� �+ ¢�"�B� ��.� .�.D�� |'��"�� U��� �u5� q�C�"DB� �+ ��%�&I� ��FI� {�gl Q�
�&���� {���� �����0 H�%.  

 ,���)\ ���% o�X� �0 �[$�+ ,���)B� �0 W"%�&- �6w �0 Q��% ���X"��� b3P�� �XD1+ E�)N
���X"��� b3P�� ������( ��'��\ �)��"B� ,���)B� �&F�1�L� q �6w.B� .B� tu5 sl ��8� $� 9¨� ,���)

��<i' �+ ��!G80 Q��!�.  
 ��%���B�� �����"�� ����P"%$� �0 ��� ��85 /+ .¨ ������� /�.�P�� O ���X"��� b3P�� ���R"� |P""B� /l
 �FL���0� �5���0 �% �0�� ����l �0 a8:¬� q�F�( ���X"��� b3P�� �)�)� H�% �F�G1 a��( ��� ��N�u���

�&���� .  
8�� �0 ����� H�% ����8�� �)"GN ��+ $l q������� /�.�P�� O ���X"��� b3P�� ���z�B S�5���� �&

 ��.' _�.5+ sl ��T��� QK�0 U#��N ��� ���G���� A�P���� J�&d� �0 K*:�� H�% S�X8N� ��1�&hB�
���X"��� b3P�� ������( ��Zl O Q�.k .O �G�"�B� ����!"#$� �XD1�� |0 �#6��� j��� /�.�P�� tu5 .  

 �0 ��1�(�Z� ������ ��.0 ��#��"w$� �F�0��%� �F�%��(� ��1�.�B� �v����0� S�:G�� �5��Z�� �B���� Q�5�V U:DN
 ��L��"��� ��&�5�GB� �<��.�� ®��"'� O �F"�G)� .�.; 9�!� Q�.)0� q�P#��"B� ��g�½$�� 9����$�� ��:(��

yP�� j�"È� ��!"#$� ��)��� ��5�C �+ ��%�Z ������� �8"0+ �F�( �\ ��w�� �0§� ��#�G�� . ��%�8�� �4�F"�� A���
������� /�.�P�� O |&"?�� ��!"#$� ����G0 j�"È �% ��1��P��� ��0���B� .%��)� ��&:��� . _i1 ���&"���

 tu5 O {�&���� �%�8T �0��� �%� O �*�*e� ����p� J.%� ������� �]0���/�.�P��.  
 �.�+ Su�� �0�� q��0���B� ��'���8:N� ��N�0���&�� �#�8�� �FG�� ��:D0 ������� ����!"#$� �'��N

��0���B� ��'���8:N� ��&8"�� W� U%�G"�� ���&% O ��C�:z� �����X�� .  
   6"w$� �%�&R\ {.� ¢��N$�� Quw` ������� ����!"#$� O ��<��n� ���.3"�� �&<�# /l ��� �$

��&#��� Q�RG��� {�F"1�� r�.�� U&��� ���)N� ����.�� ��#6��� ���` �F"PP� .  



 q����!"#$� U0����� �%�&- sl ��%�8!��� ������� /�.�P�� W� ��&#��� Q�RG�� ¢��N� A�P�+ �i�N /+ �:m
�����$� ��"3"�� ��8P�� U0��%� q��(�)*��� q����!"#$� ��8P��� .% Y�5�1����.�� Q���n� ��KLMN � .  

  ���� .�P�� Uw��� q�v�� ������� ��X#$� ��"�0 H�% �&#��� J��)1$� �+ ��&#��� Q�RG�� Q��Xw ."DN
��G1 .����� .��X#$� tud ��<��n� ¹�!&�� ����T ��.�.v U:D� �u5� .  

�T �88:m qb3P�� �F��l UT�N ��� �<�"8�� �%�&- H�% �����MN� b3P�� ��- O ���T�"�� ^�� ���
 �F80� �B���� ��&"p� �Z��B� �F'��B ���X"��� : ���X"��� b3P�� ���&�� S�:G�� ��Zn� �(��N Q����

 9����� �X�� ���"��� ����"�� ���8"� ��8�� Q��%�� q���&��� tud ���B� �3��� ��R�N��"�� |�� O Q.%��&��
� t�}�� W)�"��� ¦Ge� O ��0���B�� ��1��P�� .%��# ���XN� {�8� H�% U&��� Q����� qK:G"��� ¢�.�$� UP

 j�"È O {�&����� W*��P�� ��"1� H�% ��8B� U&���� �]0��� _i
8� |����� _�)�$�� q������� ��X#$� j�"È
��"1$� Y�u� ��%�8�� º��D�� �)�#.�� Q�%��B� |0 ��!!�"�� .� �������� |��� ������G�� ���X"� ���G:�

 ��T |0 U0��"�� �+ uw�� 98}� q���X"��� b3P�� �P!�� �4�P�� �FGT�� |�8!"�� ����0 g��} J.%� ��%�8!��
 º�D1 O W�0���� i�G;� �%�� q����!"#$� ��%��DB� ��D"1� O Qi5�I� ¤�N�GB� ��)%�R&D   j�"�\

$� �$.�0 |(�� |�RD"��� i�G3"�� ��T �'�"1� W�; H�% U&�� �\ �:���0 ��'�N� º�D8�� �u5 H�% ��G1
 ��*3P�� �0�~�� {��+� . o�);� ������� /�.�P�� ��"�0 H�% �0�~�� tud Q.%���� @�G�� ����� 9¨ �&C

�"�� ��� ��P8'�� ��.�� ^�� ��~w� ���.# �0 Q��G"�$� ��1�:0� |0 ��&hB� �u5 O �C�"DB� |���DB� U0�
���z �0� W!��� .8d� U*0 ���(�:N �*C��       .  

 �F' �0 ��0���B� |0 U0��"�� ���0�:N ����% ���R�N��"�� |�� �0 .� 6( ¿�.�B� 91�I�� o��"� �&�(�
��w+ �F' �0 ��0���B� ��'���8:N� . b3P�� b��*�� �&8�� ��RF80� ���R"��� K�8"�� UP� ��&"%� Q�����

O ���X"��� O ���� �81�.�� O ��0���B� ��'���8:N WZ�N H�% .%��N ��� �����B� ���8"� �%�X)�� ��( �'�N 
�F"0.)0  : �T�8% J�.�"��� ��0�:"B� ��8�� {�8�� q /�:����� YP�0 {�D1l� q��1��":�$� ��1�:B� �%�8T

 ���-�� ���XN� q��"��� �1��T �$�-� q�����)�� ��X&8�� ��"��� Y�8:N o�PXN ���1�:0� O b3P��� qU�]D"��
 ���X"��� b3P�� ������( �"N /+ H�% Q�.�"B� �<����� ��'���8:N WZ�N ���1�:0� bµ� q���:��� ��.8d�

�:  �.5� �G�C U#+� .<�% H�%M� _�.5�� o�)3"�  ���� Ç�0���B� U0�:"�� ����� ��Zl O tu5 .  
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 A��D�� W� �5�G"��� ��0��B� �F���+ ��%���0 �5�80 H�% ��8PB� Q.�.I� ��B����� q �6w�� �G��G� .�.I�. 

8  _ �B���� ���.; �F'��0 H�% .%��� �  q ��06�n� �0�� O ¢�.�n� ®�� E�]� ��06�n� ���d� �<�!Â Y�&"�� /+. 

9  _)*�� K]"�� ���} /+ �:m ��%�&"'� ���5 .�.; O� q �B���� O�)*�� UT��"�� O i�  ��� ��06�n� ��8G�� ����"�� /�:� /+ �:m �B���� O�. 

10  _ ����� ��P�X"0 o�); sl �(��n�� q ���p� UC�DB� �F'��0 O ��� �� /�:� /+ �:m �B���� UV O ����.�� �F8B� ��B����. 

11  _ ��&���"�� �8R5�80 H�% �F&�#� �F&�5�G\ �B���� �z�P0 KLMN ��'� J.%. 

12  _q ���"��� ����"�� i�i�N 2�]� W*��P��� W&��"&�� �G�"�B� ��0���B� K(�"� ��0���&�� ��B���� �:PD�� ���G�� ��.�� H�% .�CM"��  �5��.� ���
%.PB� ���(�� o�w O �5��N �G�"�B� �$�?� O ��:"�$� H�% �����)�� W. 

13  _ �5�
���N� ���)��� ���.)�� �Z��w Q����� o��"� Su�� �B���� S���"�� S.3"�� �5g��+ �0 q QK*C ���.; �g�(+ �B���� /+. 

14  _ o��"� �0� ��8)"�� ��.R"�B� ����"0 sl �%.� �B���� �!% O ¿��":�n� ����"�� /+ ���"��� ����"�� ���&% ���X"� �d6]"��� �$�!N$�� �F80
 ���"B�� ���B� �.� ���8)"�� J�.�"�� ����F0 ���XN�. 

15  _ ������ H�% ��(�8B�� �1��B� ��0�)0 Y�"m ��X"0 S���N J��1 {�8P� �FG�V�N� �v�5�}�� �B���� ��5�G0 A���"�� H�% ����"�� Q�.# ����.��. 

16  _+ |0 o(��"�� �� �FF�'�N� A6X�� ��z�l� q ��0���� �06�n� |&"?� ��# H�% ±�Ge�� �B���� �Z�È �F'��0 O �F0 ��� ���.&�� /
 �B���� �!% ����+ |0 U0��"��� ��'���8:"�� ��K]"B�. 

17  _ ��0.1$� �+ �F'��B� �C��B ��#��� U:DN �*�.e� ��!N$� U<���� �(�)*�� /+ �B���� ���0 O. 



18  _k �0 ��3"��� ��)"1$� +.P0 H�% �����+ J�)� q �&�&�N� ����:N sl �B���� ��PX)�� _��Z�� H��N Su�� �B���� S���"�� ¢��DB� /l ���
 �¸B� ��B�% sl {.P��.  

19  _ ��#6w+ ���C���� ��1��� ��1�ml ,�+ H�% t¶�8� ���� /+ sl �'�µ ����� /+ �FG�T� ��&���� ������� �% .�"P� ��% q /·� ���% �5 �B Q���]0
 ���N /+ �:m ��� H��G�� .� �0 a��"#� .#� q �L�.e� .�� �0 ��N�� ^(��� q ��8�� QK!# �F"��G1� ��N���~�� �% ��3"�� q S�:G��

 �6d� ���0 �*�.e� Q��he�.  
20  _ a�%�GN ������� �����"�� ��8�� /+ ��1 ��MC� �u� ¯� q K*:�� ��&��8"��� ��'���8:"��� ��&���� �v��X�0 �0 ���(M( q ����F�0 �B���� |0

 �B���� �!��� .�� Uw.N �� q �L�.e� UP# �0 ����0 sl ���N �F)<��Z� �F(�.5+� �F"G��( O ��+ ��� �L.k �����N.  
21  _d�� Q�X���� ����"�� �0 .��N �B���� /+ ���T�� W� ��h#�8N �F�( U�¨ �  q ��&���"�� �0��8B� ���"w�� ���(�� ��5�}� K�]N �6w �0 �8&�

 ���p� ��&���"��� �����"�� �0��8B� ¤060 K�]N sl S��� �  q Q�T��B��.  
22  _0 �R�"1 ���B� O t�8G�+ �  ~C+ �'�.� �5K]N� ��Xh0 U:D� ���B� ����+ �0�8N �0 �)*P8B� ��'���8:"�� ��K]"B� �F[+ �0� q Q.�.% ��K]"

 ��0���B� Q��L.  
23  _0�5 �&hN ���#�� �]�� q ����C� �%�� ��(�GD� �F�0 U0��"1 /+ �&:e� �h")N U� q �d�P# �+ �B���� ^(� W� �8�G1+ �!� /+ �]P8� $ ��D

 ��&�)�� �8"0��80� ��(�)*�� �8N��T�!�.  
24  _N Q.%�# �0 Q.�G"�0 q �G�"�B� /�.�P�� O �Fe�!� ��5�}� �%�8T sl �B���� H�� : q ¿�.'���� �C����� K�]"�� sl ��)� O��B� K�]"�� /+

B���� O��]I� ��X8�� ���w |)N ��� /�.�P�� Uw�� �����"��� ��&���"��� ��(�)*�� º���� K�]N H�% ®�en� �0 .!)�� �5 �u5� �.  
25  _( /�� �B���� O Q.�GB� �$�?� �0 Q��(n� ��1�:0l O U� q �B���� o�XB� {�.��� J.% O ���"� �B���� �0 �06�n� j#�B� /+ ��T�!�� .)

 t�} �06�n� ����� H�% �����"�� ����4�B� ���GN �0 /��� � q �w·� O ��06�n� ��u�� /���� �+ q ����he� �B����.  
26  _ ���.B� ��"�B� H�% ��iC�B� J.% H�% .�CM"�� b�� q ���.B� ®6Tn ����<� ������ ��5�}� ¤PT+ ���.B� ��:�5 Q��%l.  
27  _ U0�D�� ����"�� o�PXN sl Q�%.��) ���B�% �����80 �F�G1 �����.�� ����)B� Uw�� O bP� /+ sl _.F� �&���"�� ®6Tn� �0 �� ����"�� O

����� O ��P���� �5����� �F'��B ( b�.e� �!��� O �B���� ��KLMN �F'��0 O �����N ��R�N��"��C E��.B� O S���"�� �F8B� O.  
28  _��0�:�� �8&�d� 2�( �d6w �0 ���� q ��.�.; ���:��0+ ��%��D0� ����� �8&�5 �5��P"%�� �B���� sl ��8N ������� /l   ���� ����� H�%

 �B���� ��L` S��G"� ���� �F'��B� �w �5 ����"�� /+� q �B���� ���� �06�n��.  
  
  

 ��.h��� : T�.
S����:  
��� �\ ��T�"�� �:m Q�.8�� O ��D#�80 �0 � �0 H�% {�8�� q U&��� ����+� ������� ��µ �0 �0 ���% � �0 {�� O:  

 ) @ (�� j���  T�.
S�  	.7���� \.H g 	.
��+�� 	.%�~:  

1  _ ���"w$� /�� ���� U0�:�� W!3"�� o)� �0�� �(�)*� ����'�0 ����Zl J6�n�� J�i"�$�.  
2  _ ����¨n� .���)"��� �������� ¾���"��� �]���� ��.�� O ��*&"B� ��06�n� ������� �8"0+ ���T�!w O ���G"�� J.%. 

3  _��T Q���� �B���� UV O �� j���"��� ��06�n� ���d� ¦Ge S��h� ¢��D0 ��. 

4  _ H&%�� 9!�"�� ^(�� _�!1n�� �.��� Q�%��0 |0 �4z�8�� E�G1 O ¤0��"�� ®�� ��&8N . 

5  _ �0�� ���5 i�i�N� ��P8'�� ��(�)*�� �8&�d� ^(�. 

6  _� q �&�#� �#6w+ O J6�n� ��B�% g���n ����� �8% ��FPD�� |(� H�% U&���. 

 

)� ( 
./�(7� �.%�>N g �.
m�7�� n.��h��:  

1  _ �F�0 U0��"�� ��G�C� �B���� ~C+ �F( H�% A6X�� Q.%��B ��&���"�� �5�8B� ���XN .  
2  _B� ��P�X"0� ��(�)*�� ��T�!�� W� U0�:"�� o�); �"X���� �:m Su�� �<��"B� ����"�� Q�:( o�PXN ��B���� �0��8.  
3  _ ��.� �&���� ¢6X"�$� 9� ���C��� E�� O ��0���&�� .�GB� J�.�"�$� H�% Q�.)�� 9�:N ��'���8:N �XD1M� �����.�� �5�8B� .��iN. 

4  _ ��h(� �+ �$�P# ���w·� ��(�)L |0  �¨n� U%�G"�� o�)3"� �����.�� �5�8B� �6w �0 .#�8�� K:G"�� ��&8N. 

5  _ �"C��D0� ���G�� t��.� J�&"5$�� q 9��X�� H�% i�C�"�� �6w �0 �N�{��'l �%�� q Ç�u�� ���"�� ��5�G0 H�% �����.�� �5�8B� .�CMN Q�z�PB�
 ����"�� O . 

6  _0�% �G!� ¿��1n� �:G��� ¾���"�� ����.� ��!!�"�� j�"È O� q �����.�� �8R5�80 �0 �P��80 ����0 {�X%l �G!� �06�n�  ����� q �
 Qu(�8�� Q.#�8�� ���)���� ���e� A���+ ����&\ Y��� q �T�w. 



7  _�&I�� ����G�� ���.)��� ��1�:0n� ���XN O� q �(�)*��� ���d� H�% ��(�p� O �����.�� �5�8B� ����N Su�� ������ ��.�� g���l O� q ��%
 �¨n�� q ���PB�� ��)�� ���)N �&������ �3�3!�� ��%�&"'$� _��%�� �0 . 

8  _ ���8�B�� ����B� ��)e� {�gl ����"��� O��B� ���D"�� 9����+ �(�C �F'��0 H�% Q���# /�:N b�µ q �����.�� �5�8B� ���XN. 

9  _ ��0�I� A6X� EÊ�.�N ��� ��%���B� �&� �B���� ¢���0 ����l. 

10  _�� �k H�% U&��� r���� ����"�� A6X� ��'���8:"�� ��0. 

 

 ) ª ( 	.7���� \.H g �.}�I)�&� 	.
�����:  

1  _ U0�z Q��� J��1 J6�n� /+ Q�:( ,��:N H�% U&���.  
2  _�� �1��B� ��0�)0 Y�"m ��X"0 S���N J��1 {�8P� Y�� UC j�V�N� q ����¨n� �v�5�}�� �B���� ��5�GB ����"�� A���"�� ������ H�% ��(�8B

 ����.��.  
3  _ ��1��1n� �3�!B ��'���8:"�� j�V�N �&h� �\� q �'���8:"�� ����� �(�)L sl ��'���8:"�� ��&"e� �(�)L �0 ��3"��. 

4  _�B���� �!% O Q��e� 9��X0 �F'��B J���� ����"�� O ���"B� ��.%l U'+ �0 U0�:"0 �&���N �0�1�� ��.%l Q���� . 

  
  
  
  
 ) - ( 	.7���� �.�� g Y.���7�� Y.��7� ���-@:  

1  _6X�� E�G1� �F��G1 O ���D�� ®��� ��06�n� ������� ��)�� E��� �d�:z+ j�"�\ ���.3"�� �F'��B �&"�B� �FP��.N� W&��B� ��.%l A
 ��0���� _�.5§� ��)�); q ��0���� �v��� O ���)�)� ��C��� �5.��}� ��06�n� ������� ����"��.  

2  _B���� �!% ��K]"0 |0 Y�� 9��8"�� t��.%l Q��%l� O�)*�� ��%� Q���i� q ���B� �T�Â� q �����"�� �0��8B� ��1�:0 O ��8�� Q��%l �.  
3  _��� ��&���"�� �����)�� �~:�� ��P'���� �0 Y�� ��� b�� q ���&�� S��he� ��.�� O ��8�� Q��%l Q��!� ��������� ��%�&"'$�� �����"

 �0�%.  
4  _&%+ �F( ��&8N� q �G�"�B� ����"�� �$�- O ��0���B�� �$�!N$� ��'���8:N� �B���� �!% j�V�N ��� W&��B� 9��."� U&% £�� .)% o

 �B���� �F"L.�+ ��� Q�T��B� ��B���� ��K]"B�� q |&"R&��.  
5  _�% W&��B� |�RDN W�#�1 ���C �0 ��3"�� H�% �5.%��N ��� ��P��."�� �0�~�� K(�N� q ����"��� ���"�� ����&% O .�.R"��� ��:"�$� H

� �0�~�� ���XN O �C��D&�� �T�G�� ���&�� ®�"N /+� q �v$�; |0 �&"�B� U%�G"�� H�% �����# q �d ����X0� WC��D0 sl �(��&�� �X��
XN� �����.�� ��(��B� �v��.# ���XN H�% A6X�� .%��� �&�( �����.�� ��%���� |��.  

  
  ) ./ ( 	.7���� \.H g �.£��.
m��� 	.
!
����� 	.)+�7� ���-@: 

1  _%�# i�F}� ���8N Q��%l ��0 9�X"� �  q �����.�� ��!G��� ��0���B�� �$�!N$� ��'���8:N �F0.)N ��� ��0.�� K(�N Q���� ����.�� ��
 �F"���� O ��0.�� Y�N �0 Q��G"�6� A6X�� J�0+ @�G�� ¤�"N b�µ q ��P":B��.  

2  _�N �4�� K(�N o��Z �% Y��� ��06�n� ������� �(�)*�� �0��80 O ,�<� �!8�C S�:G�� �%�.�n� K:G"�� ����F\ �8���.0 O J�&"5$� ��&��
 ��%�.�l.  

3  _�� ��R�N��"�� ²PN j�"È �F"���T O ���D� q ��0���B�� �(��B� |&"- ��P�X"B �F( �0� �)�#� �6��; �0 o�X8N ���.B� ���X"� �.B� Q.�
XN �PN��� q �d�!�l U<���� ���.&�� ��(��B� ��8P�� ��:�5 Q��%l H�% .&"�N q �#6��� ��� |&"?� �����0� �����"�� ���&��� _��Z+ �5���

�� ��&"%�� ������e� ���-~��� �<������ ���8)".  
4  _ b�.e� �!��� O �B���� ��KLMN �F'��0 O �����N ��R�N��"��C E��.B� O U0�D�� ����"�� ��R�N��"�� o�PXN.  
5  _ /�"���B� �F0.)N ��� ������� O ^#�8"�� J.% �&h� �\ ��06%n�� �����"�� ����&�� ���'�B� .���N Q����.  
6  _ �B���� ��L` .� A�PD�� W!; O ¿.B� |&"?� �����0 ��� H�% .�CM"��.  
7  _ ����1.�� �8%���+ W�; O ���8)N� ���&�% �B���� @�( �0 Q��G"�$� Q����.  
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     aP��� J�� qW��"��� ����e� �N��� S��g��� ,�?� .)%17  �w·� |���1425 o(��B� 
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�1��2004  �
8�.0 O qJ

,�R&�� ����e� Q��.�� ,�<� qa��:�� ���� O ��'���� ��g� q®�P!�� ����� ®�PT .&k ��"C.�� ¾�D�� r��0 ���<�� qQ.'  �C��
D0� qS��g���
 ������� ����� ��.� /���"�� ,�? J���� W0�� q��X��� .	 �� �	���.P% r��0.  

  
0 �.
% �F"�3� ®��� q~�� �8�.0 O |#� �0 �5�w`� q�������� ������� �:�&B� O a�#� ��� ����5�n� ����&��� S��g��� ,�?� /��+ �
��N� g�R"��� {������ W�1.B�   q�����
��� �
������ �:�&B� 91�' sl {�h%�� ��.�� �0�hN� _�#� H�% .C+� qW&�)B�� W8Z��B� �0 W80·� |�

 ������� �:�&B� O ��80�� QiF'�� ��i5�'� Q�.)� ��z+� q�(·� tu5 �F'��B �5u�"N ��� ��{��'n� �(�:� o�XB� �5.��MN� �F&%��   t�
} �����
���
'n� ��&%�� �(�38B� ���h�� �4G�� �� a0�# ��� �Ã·� ��0�� .  ��.
�� �5�)� $ ��0��'n� ��&%�� tu5 U*0 /+ H�% q���.- qS��g��� ,�?� .C+ �&C

  ��� �+ t�.
!0 /�
C ���+� qt��T� q���:z+ j�"�\ A�5�n�� j8���� _�X"�� �5��0 �(�:� tÖuP1 ��.C�0  q{��� �F80 �5� qj�8e� �06�n�  �
�(
 �N�)�X80� .  
       S���
D"�� �F%�&"'� O q,�?� ��.� ���w�.�� {��g� r��B�� �&��� A�3T+ |�#�"� S��g��� ,�?� 9�� ������ �u5 O�

 ¾���"� a��:�� ���� O .)�% Su�� ,0���4  ���02004N ��� qA�5�n� �3(�:B ������� ����� ��.� /���"�� ,�- ��� ��#�GN� H�% qJ  ��KP
�N ÇM
 /���"�� ,�- ��.� ��"DB� ²0�� o��8"��� /���"�� gi�N� qA�5�n� �0 ,�?� ��.� a��*�� j#�B� �%.  

       b
�� q�
���g��� /�R��� ���l a�T�N �0 H�% |�Z�� q��"DB� /���"�� ����XN ,�?� 2��"�� q����!"#$� /�4D�� ��- O
R�� |����� ¢�&"'$� �hk H�% |�Z� ��Z ��&:"�$ �0g6�� �6T��� u�G8"� {�h%�� ��.�� J��# /MD� �8&hN �0� q�6T��B�� U)8�� ����g��� �8
 {�h%�� ��.�� W� �'��iB� �����.  

   � U��G"� �!"�B� /�R�� ���")B� �X�� /MD� �8&hN �0� qr��"P�� /���"�� �8R�� ���D���� ,0��� ¢�&"'$� �hk H�% |�Z� �&C ���XN
�.� �����"P�� ��R�N��"�$� ������� _�.5+ u�G8N ����`� q����<��� ��.��� ��B���� ����!"#$� ��%�&?� |0 �#�X�� ��- O �5���� ,�?� �.  
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P"�� i
�i�N� U�F
�"� ���
T�N �0 �8&hN �0� q�%�8!�� /���"�� �8R�� ���D���� ¿�*�� ¢�&"'$� �hk H�% |�Z��
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;$� �� J�)� �B �&%�� t.��MN �% A�%+� q��(��� �
+ H�% ��.C�0 ��6)"��� q�����+ Q.��� q/������ Q���� J��"�� ��[ . ��1������ �0�:3�� Jg6�� a#��� ���N�� �0�� ,�- S��g��� ,�?� .z�1�
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h)�� �0� q����5�n� ��&%�� ��XXÈ �0 .�.��� º�P�l �0 �������� ������� �:�&B� O ��80�� QiF'�� �:&"� ����N�� �% ,�?� ~% g�0� H�% {�

�� W80·� a%�� ����5�l �$�&%+ aP:N�� ��� ���h�� �4G�� �����#�W&�)B�� W8Z��B� �0 {���� . ���)"�$�� �0�� �&�1 ¼.�� /+ U'� i% s�B� �6<��
����z� /���"�� ,�- ��� H�%.  

5��� U"# ����� �0 |#� �0 �F8�� �0� q����� �0 �G�"È oZ�80 O |)N ��� ����5�n� ��&%§� t��:8"��� �"1��l S��g��� ,�?� �.'� �<�
W�G3!�� _�X"w�� �0 q����� A�8' q����&D�� ��"���+ O /6
��� ���.0 �N.Fz �0� q������ O �5K�� W"���X�n� W"8�5���� qW��1�G�� 

�' O �����"��� Q��G��� KRGN �L���� qW��!B�� H�")�� �0 ��4B� �F"�3� ®�� Q��M0 sl �F"��� ��+ ��� q�<�5��� g�R"�� �L��� ~%� q�N�C
,�?� H�% J�)N ��� j�8e� �06�n� ��.�� ���P0 /+ ��.C�0 qt.�T ��(�k O ����5�n� ��&%�� �F"I��0 O ��8&��� ����F&R�� t.��MN �%  �.���

4�~�� ,G8�� /�T J6�n� /+ H�% ���.D0 q�F<�u�l� {������ H�% {�."%$� sl S��� ÙU&% SM� J��)�� J�}� J�; ¤0��"��� �	���� �F�"# J��� �
 �FP�u�N� �5.�.v�.  

&"P� O W"���� ����e� �v��� O Q.3"B� �0§� �0���� ���&I� ���<� 9!80 r�"� ���3P�� �:�  �0 UC ¤�z�N S��g��� ,�?� .�+� ~
2006 J��� �0�� ,�- ���h�� �X# ����� qJ2006 J.  
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 ��"C.�� �G��B 
 �����;� ��)�PXN ����� 
 ������� ����� ��.� ��<�hG�� ���8)�� O ��1��iG�"�� ��GZ�� �0��� A�"C .�� / .&k �� H��%

�' ��&�% Q��0 J.)�� q �0�% �G!� ��!N$�� J6%n� ��- O ������� �P":&�� �0�5� Q.�.' �(��l q S.��)�� UGX�� |#�� ����.� W&"F&�� ���L� Q�
�� ��.� ��<�hG�� ���8)�� O ��1��iG�"�� ��GZ�� �0��� |#�� jT� sl A�":�� H�� �l q �T�w �G!� W����"��� W�06%n� �0  ���� ������� ���

 ������ �6L �6w �0:  
 s��� : ��GZ�� �0��� �% W��4�&��.  
 ��1�*��� : O W�0���� ��GZ�� �0���.  
 �*��*��� : �0�~�� tu5 |#�� H�% _��"�� _.� �0�~�� �0 �8�% U��3"�.  

 /��iG�"� ��<�hG�� Q�8)��� Q.3"B� ������� ����0n� ���� �0 ��<�hG��  � Q�8# q A�":�� �F8&hN ��� �����3"�� ����.�� a�c .#� �:� 
B� O ��<�hG�� s��� Q�8)��� q ���3P��  a��:�� ���� /��iG�"� ��<�hG�� Q�8)��� q /�&% �8X�� /��iG�"� ��<�hG�� Q�8)��� q �������� ������� �:�&.  

 ����.�� tu5 {��'l _�.5+� |(��� j��B� ¤��+ A�":�� �0.)0 O� q ��)3�B�� ��!( ��1�Ã a�&"z� q W���� �0.)0 �0 A�":�� /�:N�
����.��� q t��.�� b3P�� ��:D0� b3P�� �F80� q �)����� � . ����� ��� O ���GX�� �Re ��GN�B� �P�8�� b3P�� {��'l |(��� g��+ �0 /�C�

�!�� S�!8% �(��N �0 �� i�&"� �B /��iG�"�� �T�Â� q ��!N$� U<���� ��i�  ���%�1 ����F� /�.�� ��GZ�� /+ sl �(��l q ������� Q��!��� �
 �C�3"B�.  

 �0 ��h�+� q ��<�hG�� ���8)�� ��D"1� 9)%  ���� ����� �)X80 O ���GX�� �'��N ��� ���.3"��� �6:DB� Y�N ����.�� tu5 {��'l |(���
 �4z�8��� ��GZ�� O ��8��� ��%�&"'�� ��#6w+� ���G1� ���:( ��KLMN ��.� sl S��� � .  

�� �0 �.% O j��B� �5�.� .)( q ����.�� ��:D0 �0+ H�% _��"�� Ú W��4�B� ����� a�c b�� q �F��% ���'ª� ����.�� a�� q ��4�
� �F-��� �6w �0 ��GZ�� E�G1 O �F��� sl ���8)�� H��N ��� ��)�� g��+� q W��4�B� {$�5 ��!N O �R���� UGX�� �6:D0 g��+ ��1��iG�"�

� tu5 O ��GZ�� �0��� ���#�� q ��X� ������� q ��8G�� ��1�:0n�� q W1���"0 J+ W�«� ��1�C+ {��� q ��GZ�� �0��� O W�0���� �.%� q ���8)�
)�� ���w ��F' |0 /���"�� �.0� q ���8)�� �F"R"1+ ��� ��GZ��� �T��� �0�~��� q ��GZ�� �0��� ��"1n ���8)�� tu5 O Q�(��"B� ��"1n Q�8

�� �u5 ¢�1� q ��GZ�� �0��� /���" . ¼�)N ������� q �5��K"�� �"� ��� ���)G��� ���B�� ��GZ�� �0�~� ��P8'��� ������� ���!B� sl �(��l
 �0�~�� ���X"� �v���")0� ��GZ�� �0��� O W��4�B� �'��N ��� �6:DB�� q ��GZ�� �0���.  

H�% _��"�� ��GZ�� �0��� O W�0���� ��4�+ a8&hN �&�(  ��� �v��<�0� ��GZ�� �0�~� ����"B�� ¼�)"��� ��X�"�� O �F"[��0 �.0
q ��1��iG�"�� ��GZ�� �0��� ¼.)N� 2�% ��G�C� q ��1��iG�"�� ��GZ�� �0��� ����"k� q ��GZ�� �0��� �F)�)3"� H��N ��� _�.5$�  b�� �0

+ q ���]��� ����"�B� �+ ��8G�� 9���)�� �+ ��:z�� ��GZ�� �0�~� �P��8B� ��80i�� Q.B�� q ��06�n� ����h�� �+ q �0�~�� _��� �+ q 9����$� �



� �6:DB�� q U%�G"�� �u5 ��G�C� q �5��+� ��GZ�� ��F�� W�0���� W� U%�G"�� �.0 H�% _��"�� a8&hN �&C q �F"�#�N� ��1��iG�"�� �'��N ��
� ���X"� �v���")0� W�0���� �
0���� �v�«� ��1��iG�"�� ��GZ�� �0��.  

�)��� q ��"3&�� O��]I� ��?�� J���� ��"p� �+ ��%���B� b�� �0 ��GZ�� �0��� ����"k H�% _��"�� ��"p� U��; ����� a�c� �
D0 �.0 H�% _��"�� a8&hN �&C q �D8�� �0 �5���� _�.5+� �����d�� q ��1��1n� ��'��"�$�� tu5 ��G�C� ��1��iG�"�� �F-��� O ��GZ�� �C��

 ����"�B�� Q.%��B� U<������ q ��8G�� 9���)�� �+ ��:z�� ����1 �0 ��GZ�� �0��� 2�% �+ ¼.)N �� � ��� ��G�:��� q �C��DB� ���]���
~�� 2�% .8% �v�%��0 � ��� q ��06�n� ����h��� ��.��� ���#��� 9������� q ��GZ�� �0��� _���� q ��GZ�� �0��� �0.)0 ��«� q �0�

"�� ��GZ�� �0��� O a#��� U0�% Q�%��0 � j�C� q ��GZ�� �0��� O 9Z��B� ��F&I�� q ��GZ$� �0��� ���!N ��( �"� Su�� /�:B�� �0 ��1��iG�
 �F"����� �F*� a#�� �0�~�� Q.0 b��.  
�"�� Su�� ����.�� �F80 �0+ �u5 �6w �0� q �GT��� �F8B�� ��{."P0 q ����.�� _�.5+ o�)3"� �F80 �0 �*C+ J.�"�� .)( q j��B� �0.

���� �&<�)�� 9�� �FG�8!N � q ����.�� ¢���\ �)��"B� ��1��P��� ��0���B� |&Í ����8�� ����.��� o��"B� 91�I� O J�# �F8B� q ��%���&�� ��
 �F��% � .I� O� ��.�0 �0 q ��!N$�� W&<�)�� �(�C� W��4�B� |�&I J�% ¤�0 {��'�� b��P�� J�# q ��"p� U��;� ��1�.�B� ����.��� o��"B� 91�

 �0�~�� �0 �8�% ��"k U��;� ��R���� ��<�hG�� ���8)�� O W0.)0�.  
B� ����� Uc� q ��"p� U��; A���� �"���� O j��B� J.�"�� �&C q �(.F"�B� ������� ����� ��.� ��<�hG�� ���8)�� O W�0���� W��4�

 �0�~�� �0 �8�% U��; Uc� . A���� .&%� q ��1��iG�"�� ��GZ�� �0��� �0 �8�% U��3"� �&�"8B� ��<��D��� �8���� ����.�� tu5 O J.�"���
 U:� �%�8T �Fz Q.B ��GZ�� �0��� U�R�N �6w �0 Q��.�� U��3"�� Uc Y�u�� �F���;� ����)181 ( a#�]"�� q��-�1��)4273 (�)�#�.  

 O W�0���� {��` ¢6X"�� Q��&"��� q W��4�B� |0 ����)B� U��� a8&hN q ����.�� tu5 O �N�0���0 |&I ����+ �6L j��B� .&"%�� �0���
 �(��n�� q �0�~�� �8�% ��"k U��; Q��&"��� q ��GZ�� j3!��� ��µ��� ��&���� U<������ q �0���� 9":��� q ��GN�d� �$�!N$�� �6��)B� sl

 �5K�� ����)"��� �6?��.  
 q ����8�� ����.�� A�":�� �0 ���� A�P�� �!w b�� q ����.�� 9�T sl j��B� Uw.� q b3P�� ��0�D�� �0.)B� �0 {�F"1$� .���

 ��!( �L6L �&hN�:  
\�I��  ����:  ����� q /�&% �8X��� q �������� ������� �:�&B�� q ���3P�� �:� � q Q.3"B� ������� ����0n� ���� O /��iG�"�� ��XN� QMD1

 a��:�� . ¢��N�� q W�0����� �0�~��� q bP�� ��%�� b�� �0 t��XN U���0� q ��.�� tu5 O /��iG�"�� ��FV ���.� j��B� 2��"�� b��
X1�"��� q �F�( ��GZ�� �0��� ��XN sl Q��zn� |0 q ��.�� tu5 O �0�~��� q ¿��iG�"�� ��"1$�� q �F'��w� ��.�� tu5 Uw�� bP�� �� J�.

 ��%�8!�� ��&#��.  
 ¢�h�� \�I��: "%� b�� q �F"��%�� ��GZ�� ����N H�% J6�n� b� ���8N� q ����� ��� O �F!<�!w� ���GX��� �"w� UGX��� J6�n� y

��"��� ��(�)*��� ���:G��� ��8�.�� ����"�� �"���N� �� J�&"5$� H�% b�� q �N�P'��� �#�)e ��)�#�� �60�z ��RF80 |��� �T�w ���8% ��3!��� ��&�
 �5K�� ��%�&"'$��..  

0���� �F!<�!w� q Q�wM"B�� �X��"B�� Q�:PB� ���GX�� U���0 U!G�� �u5 ���8N �&C r��G1$�� S�]���� ��)���� �&�I� �&8�� �5��0� �
 ��%�&"'$�� ��3!��� ��&���"��� ����!"#$� ����X"�� {�� O �R���� UGX�� �<�!w� q ����0 UC O �#6w��� ²�.��� q �%�&"'$��

 �)X8B� �v.Fz ��� ��06%n��.  
 y��h�� \�I�� ��@: N� q /��iG�"��� UGX��� �"w� .)( �#6%� q ��w�� J6%n� U<��� ��)� �% ti�¬ ��� /��iG�"�� ��06%n� �<�!�� ���8

#$�� ��(��B�� ��&����� ��%�&"'$�� ���G8��� ��3!��� ��#6w��� ��8�.�� ����8�� �0 UGX�� O �G�"�B� t��L`� /��iG�"��� UGX�� ���8N �&C q ����!"
GZ�� �0��� ¼.)N� ��.%l U!G�� /��iG�"�� J�FG\ �"#6%� q UGX�� �� U���0� UGX�� J6%n �06�n� ���8B� ¤���N b�� �0 ��1��iG�"�� ��

���� /��iG�"�� ���8"� U!G�� �""w�� q¼.)"��� ��.%n� ��- O �T�w q ��GZ�� �0��� O W�0����� �T��� K���B�� o<�)e� ^��� H�% _��"�� Q�
/��iG�"�� KLMN  /��iG�"�� |0 ��GZ�� U0��N O Q���� ���� q Q���� O.  

�����3"��� ��1�.�B� ����.�� ��{��'n |����� U!G�� 2�% b�� q �����3"��� ��)�PX"�� ����.�� b��P�� t��(+ .)( q ¿�*�� A�P�� �0+  /����
q b3P�� |&"-� �5K�GN� ��1��P�� U��; �)��Z� q ��0���B� |� ����+  E��)��� .��� A���+� U��3"�� ��.��� ��4G�� .�.;� b3P�� �8�%�

 �F"I��0� �<�"8�� K�GN�.  
���� ��1�.�B� ����.�� �<�"1 2���"�$ E����� U!G�� �!w �&�( q W��4�&�� ��1�.�B� ����.�� �<�"1 2���"�� � q ,0��� U!G�� O� W�0

�<�"1 2���"�� � q |����� U!G�� O� q  �<�"8�� �T6w H�% U&"z�� q �0���� �<�"8�� �0�*�� U!G�� �!w� q /�&h&�� �����3"�� ����.��
 �5g��+ �0 ���� q �����.�� 9�� �0���� �<�"8�� 2���"���:  

 ���@ : �.
���)7� 	.+��-:  



 _�iG�"�� ��GZ�� �0��� �% W����B� ��1 �F'� �0 �R���� UGX�� �6:D0 �0.)0 O {�' J.% ������� ����� ��.� ��<�hG�� ���8)�� O ��1�
'� ��:D0 �F"�N q �$�?� j�"È O UGX�� W!!�"0 A�Ê"C ��'� J.%� q �N�'��"�� j�"È Q�%��0� UGX�� ��)µ ��R���� Q���� J�&"5� ��

e� UGX�� {�X%l J.%� q U0�z� �&�% U:D� �R���� UGX�� �F( J.% ��:D0 � q ��0���� /���N ��'� J.%� q ��+� J��"��� ��+� {�.�l O ���
 |&"?� O UGX�� /�4D� �"v ��� �����B� W�.  

 _ ��%�&"'$� ��)��� ��(�)*�� ��)�� � q ��GZ�� E�G1 O �F��� sl ��R���� ���8)�� H��N ��� ��)�� �0.)0 O ��8�.�� ��)�� a1�C.  
 _�� |0 ��GZ�� ��P��� /���"� �P�8� ¼.)"�� O ��GZ�� �0�90٪  ��GZ�� W1���"B� U&% ���PZ r��l �0.  
 _:�� ����� /�&% �8X��� ����0n� ��� O ��GZ§� ��(�C� Q.�' �0��� ��"1n ��(�C K� ��GZ�� �0��� ��"1n Q�(�"B� ��1�:0n� a1�C a�� .

+� �*�.� ��1�:0l �(�N J.% ��:D0 �{�' �������� O� ��GZ�� �0��� ��"1n Q��X"0 QiF' . ��� ��.' ��(�C Q�(�"B� ��1�:0n� /+ �� ��
 ���3P�� �:�  /��iG�N O ��GZ�� �0��� �����0.  

 _��� � ��&���"�� �0�~�� �F"�N q ��R���� ��<�hG�� ���8)�� �F"R"1+ ��� �0�~�� �0.)0 O ��GZ§� �F'�B� �%�8B� �0�~�� �{�'�0  ��)���B�.  
 _0�:e� �+ ���5�� E��.B�� q ��0�:e� �<��.�� �+ �����B� a�c q ��GZ�� �0��� ��"1l O ��F' �6*� ��R���� ��.�� |�� W�"�N q ��

 ���(��� .e� �+ ��.%n� �+ ¼.)"�� O {��� �d �F'�B� �0�~�� O ��GZ�� ���zl� ��GZ�� �0��� ��.%l ��- {�'� ��� �$�?� �0.)0 O ��h
 ��.�� |�� O� ��1��iG�"�� ���8)�� ���w ��FÍ �� �1��"�$� �"�.  

 _1�:0n� j�� U&DN q A�P�+ Q.�� ��P8'��� ������� ��.�� �0 ��1��iG�"�� ��GZ�� �0��� �0 .�.��� ��R���� ��<�hG�� ���8)�� ���"�N ��
"1n ���8)�� tu5 ^�� O Q�(�"B� ^�� ��"1l H�% ���DP��� ��8G��� ��8)"�� ����8�� �0 ���8)�� tu5 Q�.)0 J.%� q ��GZ§� ��1��iG�N �0��� ��

� �0��� �0 Q.�.'� Q.�' ���%�1 ¼.)N� �0�~�� ��K"�� �6w �0 ��GZ�� �0��� {��Ll� q /�N�:�� J6(+ �T�w� q ��GZ�� �0��� ¢��1+ ��GZ�
- O /���"�� o�);� q ��P8'��� ������� ��.��� ���8)�� tu5 W� ��GZ�� �0��� ��.  

 _� /���N ��85� q ��GZ§� ��1��iG�N �0��� ��w�� ��R���� ��.�� |�� �F80 .&"�N ��� Q.����� ��R���� ���.�� q a��:�� ���� a1�C ���� W
�u5 .'�� $� q ��GZ§� ��1��iG�N �0��� ��"1l O /�&%� a��:��  ��w�� ��R���� ��.�� W� /���"��.  

 _ q ��1��iG�"�� ��GZ�� �0�~� U)"�0 ��# ��'� J.% �F"0.)0 O q �6:DB� �0 ���.% ����� ��� O ��1��iG�"�� ��GZ�� �0��� �'��N ����i0
����!B�� W0.)B�� ��.�B�C q ��GZ�� �0��� ��"1l �$�- |�� O W!!�"B� W�0�����  ��1�i�0 ��!� J.% ��:D0� q �5K�� W�8G���

 ��GZ�� �0��� ��)� ��)"�0.  
 ��.
��� : ��.I��� 
���� g 2������ 	+��-:  

 _r�- O ����� ��� |�� O �!�"0 .'�� $ �!�"�� ��- O� q ���0�I� Q��FD�� ��	 �0 ��GZ�� �0��� O W�0���� j!1 �0 �*C+ /�C 
� �+ UGX�� J6%n.  

 _0���� |�� W8Z��B� Uc� q ��.�� |�� ��"�0 H�% Y��� q ���.�� ,G8� W8Z��B� �0 ����� ��� O ��GZ�� �0��� O W�0���� ���0 O W�
 a��:��� q /�&%� q ���3P�� q ����� ��� . Q.��� ��P8'+ �1���"0 �������� O U&��� .�8��� S�u' U:D� �R�"8�� aG�"w�� ���.� �P

 ��GZ�� �0��� O W�0���� |�� 91�'�� U:z b�� q ����0n�.  
 _�GZ�� �0��� ��- O �G�V� �0 �*CM� /�0�)� W1���"B� ���0 /+ �&C q �G�V� �0 �*C+ J�F\ /�0�)� W�«��� W�0���� |�� /+ ¤hN� r�"���� q �

�� �G�V� J�F\ J�)� /���"0 �+ �«� jV�0 .'�� $ ������� ����� ��.� ��1��iG�"�� ��GZ�� �0��� ��- O Q.�.  
 _�"k /+ /��� �&C q ��8�.�� ®���� ��&8N �F"0.)0 O {�' q ��1��iG�"�� ��GZ�� �0��� O _�.5+ Q.% o�); A�'� W�0���� ��P��� ��� �0�~�� ���

 J���� UGZ /� Y��� q ��&D��� ¢�8"��� ��"N /+ 9¨ �F'�B� J6%n� U<��� �F80� q �G�"�B� ��0���B� ���!0 H�% ��%6Zl �*C+ ¤PT+.  
 _/+ Q���� /��� ��� ��)�� �0.)0 O ��8�.�� ��)�� �{�' �&C q �(��B� sl ��GZ�� ���"�� ¢�Pzl �"� /+ ��[+ W�0���� ��P��� ����  �F8&h"N

 ��1��iG�"�� ��GZ�� �0���.  
 _ /��� W�0���� ���0 {�'� q UGX�� _���0 ��&8N �F"0.)0 O {�' q bP�� �0���� _�.5�� �0 �.% H�% ��1��iG�"�� ��GZ�� �0��� iC�N /+ ��[+

�� �5 �X�PB� ������� �]��� /+� q ��GZ�� �0�~� �P��80 ��+ /��� ��� ��:z�� �0.)0 O �C�3"B� J����� J6(+� �z�PB� b�.e� ��� �P��8B� �]�
 �0�~�� �d6w �0 J.)N.  

 _�GZ�� �0�~� U)"�0 ��# �+ Q.�� ��'� J.%� q ��GZ�� �0�~� ��)"�0 ��1�i�0 ��'� J.% �F"0.)0 O {�' q �6:D0 Q.% W�0���� �'��N �
.  
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 _��GZ�� �0��� �0.)0 O �%�8B� ��GZ�� �0��� �{�'  �0i��� ���:"�� b�� �0 q ��R���� ��<�hG�� ���8)�� �F"0.# ��� . �R�"8�� tu5 a)GN��
 �0.)B� ��GZ�� �0��� ��:z+ ¢�8N O ���8)�� �0.)0 O ���3P�� Q�8# a1�C� q U)"�0 U:D� ���8)�� |�� O.  

 _ ��<�hG�� ���8)�� �F"0.# ��� �0�~�� �0.)0 O ���p� �0�~�� �{�' �0i��� ���:"�� b�� �0 q ��R���� . ���8)�� |�� O �R�"8�� tu5 a)GN��
 �0�~�� ��P��� ��P8'�� �0�~�� �F�( a�:z ��� /�&% Q�8# �.% q U)"�0 U:D�.  

 _C�N ��� ����"p� O ���8)�� aG�"w�� q �0i��� ���:"�� b�� �0 �0�~�� ����"k �0.)0 O �%�&"'$� ��"p� {�' U)"�0 U:D� �F��% i.  
 _�PN�B� O 9e� sl �'�e� �{�'� q UGX�� �.� �F%�Pzn �0�~�� H��N ��� ��1��1n� ��'��"�$� �0.)0 O �(��B� sl �'�e� �{�'  � q ��1�*��

 �*��*�� �PN�B� O ����� sl �'�e�.  
 _����� ��)�� �0.)0 O ��1��1n�� ��%�&"'$� ��)�� �{�' �*��*�� �PN�B� O ��#6w�� ��)�� � q �PN�B� O ��(��B� ��)�� �{�'� q ��GZ�� �0��� O Q�
.  
 _N�B� O UGX�� ����N _.5 � q �8��0 ��# E�� _.5 t6N q �0�~�� O �D8�� �0 Q�5���� _�.5�� �0.)0 O UGX�� _���0 ��&8N _.5 {�' �P

 �*��*��.  
 _� �+ ����)B� �{�' b�.e� {�'� q ��<�hG�� ���8)�� |�� ��"�0 H�% ��GZ�� �0��� O �0.�"�B� ��8G�� 9���)��� ��:z�� �0.)0 O ���e

²( 9��# �+ U:z U:� �!�B� �0i�� b�� �0 �R�"8�� aG�"w�� q �*��*�� �PN�B� O �<�8]�� 9��)�� {�'� q ��1�*�� �PN�B� O �z�PB�  {�'� q
&"�� 9��)��� 9��#� ���e� �+ ����)B� 9��# �0 UC {�' �*��*�� �PN�B� O� q ��1�*�� �PN�B� O �<�8]�� 9��)�� � q s��� �PN�B� O ���* �z�PB� b�.e.  

 _�� ���8)�� |�� ��"�0 H�% Y��� q ��GZ�� �0��� O �0.�"�B� ���]��� ����"�B� �0.)0 O �X�PB� ������� �]��� �{�' �PN�B� O� q ��<�hG
 �*��*�� �PN�B� O H3!G�� ������� �]��� �F"�N q ��G1 �X)�� �Rd �{�' ��1�*��.  

 _0�~�� �{�' q ��1�*�� �PN�B� O� q �0�~�� ���0 O ��)���B� �$·� J�.�"�� {�' q �0�~�� O �v�%��0� ��06�n� ����h�� O� J.�"�N � ��� �
)���B� �F�( ����PX�� ���L�B� J�.�"�� �F�( � ��� �0�~��� ��N�!�� ���L�B� �+ H.  

 _C��D0 /�.� Q+�B� ��FV {�'� q Q+�B� ��FV J.% {�' ��1�*�� �PN�B� O� q Q+�B� ��C��D0 �.0 �0.)0 O q �C��D\ Q+�B� ��FV {�' �PN�B� O �
 O U�*&"�� O Q+�B� �C��D0 �{�'� q �*��*�� �C��D0 �F"�N q ¼.)"�� O Q+�B� �C��D0 �{�' ��1�*�� �PN�B� O� q Q+�B� �C��D0 ���%�1 �0.)0

 �*��*�� �PN�B� O {�8]�� O Q+�B� . /�.� Q+�B� ��FV {�' ��1�*�� �PN�B� O� q Q+�B� �C��D0 ���PZ J.)0 O q ��'���� �X�"È Q+�B� ��FV {�'�
 ��'��� º6"w�.  

 _0 ���G��� ��G���B� r��l ���� q ��GZ�� �0��� O Q������ ���G��� ��G���B� ��# ����.�� tu5 O ���6B� �<�"8�� �)18 ( O ���G� �G��È
)181 ( ���G��� ��G���B� �0 �������� Q�8# a�w� q ��GZ§� ���8)�� tu5 �F"0.# ��-�1�� .~�� O ���G��� ��G���B� |�� �{�'� ��P8'�� �0�

� {�iF"�$� �G��È �{�' ��1�*�� �PN�B� O� q ���G��� ��G���B� �0.)0 O �"D��� A�P��� �G��È �{�'� q ���8)�� tu5 �F"0.# ��� �F"�N q ���w·�
 �*��*�� �PN�B� O ����� �G��È.  

 _��� ��C����� ��G���B� ��# ����.�� tu5 O ���6B� �<�"8�� �0 Y�uC ��C����� ��G���B� r��l ���� q �0�~�� O Q���)45 ( O ��C��� �G��È
)181 ( ���8)�� tu5 �F"0.# ��� ��P8'�� �0�~�� O ��C����� ��G���B� ���0 �{�'� q ��GZ§� ���8)�� �F"0.# ��-�1�� . �G��È �{�'�

C����� ��G���B� �0.)0 O tK� �+ ��F&I� ��3"� {�8�$� ��FV �G��È �F"�N ������ .���� J��X�� ���8N �G��È �{�' ��1�*�� �PN�B� O� q ��
 �*��*�� �PN�B� O �&D"k K� ,�6\ ��GZ��.  

 _ �6w ����.�� �8�% �0�~�� a0.#)1144 ( .5�DB� �{�'� q QK!)�� .5�DB� H�% �0�~�� �0 K*:�� �.&"%�� q ���'��w� ����w�� ��.FD0
 ��1�*�� �PN�B� O ��'���� .5�DB� �{�'� q �0i��� ���:"�� b�� �0 �0�~�� �F��% �.&"%� ��� .5�DB� �0.)0 O ���w�.��.  

 _ �he� ��GZ�� {�' ��1�*�� �PN�B� O� ���8)�� |�� H�% Y��� q �0.)B� O 9Z��B� ��F&I� .�.; J.% {�'.  
B� J.# �<�"8�� tu5 H�% {�8�� ���T�"�� �0 ���.% �����.�� tu5 O j�� . ��[+ ��GZ�� �0��� �����l� J��#M� �)��"B� ���T�"�� O {�'�

��1�i�0 ��!�� �v�'��"�� �(�:� �5.��iN� �d �&��8N ��Zl |��� q ��R���� ��<�hG�� ���8)�� j�"È O ��GZ§� ��)"�0 J��#+ {�D1l  �d ��)"�0 .
� /���"�� ��[+� j�*:N ��[+� q |&"?� O UGX��� ��8�B� ��FI� |0 ��!N6� ���8# ¤"(� /���"��� q ��GZ�� �0��� �$�- �(�C O ����� ��� W

.)N� ��"1l O ,(�8N �$�- ��¨l� q �0�~�� tu5 O W�0���� ���XN� 9��.N� ��GZ�� �0�~� ��<�hG�� ���8)�� O W��4�B� J�&"5�0��� ¼ ��GZ�� �
.  

�% U&���� UGX�� J.)B� ²�.�� ��"p�� J�&"5$� Q����� ��GZ�� �0�~� �!�B� a#��� Q���g Q���� ��"3\ �)��"B� ���T�"�� a�c� H
[+� q |&"?� O ��GZ�� �0 �8��0 K5�� 9��8N �0��� ¼.)N Q����� q UGX�� ���&��� U���B� j�"È |0 9��8"N �0��� ¼.)N ��w �0 .CM"�� ��

~� .�I� ��.%n� Q����� q ����� ���&"R\ �T��� �������� ��)�� �+ ��.�� |0 2���"� �  q Q���"�B� �+ ��P8'�� ��GZ�� �0��� ��GZ�� �0�
"��� ��1��iG�"�� ��GZ�� �0��� Uw�� ��16%l ¼.)N J.% Q����� q ��GZ�� �0��� 2�% a#� o��8N H�% U&���� O ¢�8"�� ��[+� q �����} �d6]



e� ��8)"�� �0 Q��G"�$� ��[+� q �0�~�� ����"k ¼.)N �F�( �"� ��� 9���)�� �+ ��:z�� O Y�uC ¢�8"��� ��GZ�� �0��� ����"k ��- O �*�.
 ��"1n�� ¼.)"��.  

�� ��- O �����.�� �0 .�iB� {��'l Q���� ��&���� ���T�"�� a�c� H�% ��1�.�0 ������ {��'l ��[+� 91��I� j�"È O ��GZ�� �0�
 �d �0.)B� �0�~�� O �v��<�0� �0�~�� tu5 KLMN H�% _��"�� � �0� q r�!N$� �FC���� �0�~�� �F"���"0 H�% _��"�� ��GZ��.  

�8�.B�� |�g�"��� �D8�� /�0i�� ��� �P":0 t�D8� a0�# Su�� q A�":�� �u5  �����.�� �0 �F0 91�' O �0�5� Q.�.' �(��l .�� q Q��8B�
�"�� ��- �+ q J6%n� ��- O {��� q UGX�� |0 W�0��"B� U:� .�' |'�0 �5� q UP)"�B� {��1� ��'�� �8��GZM� �)��"B� ��06%n� �+ q ����"��� ���

 UGX�� |0 �z�P0 U:D� U0��"N ��� ��FI� �0 �5K�� Q���� ��1��iG�N �0��� �0 �� J.)� �0 ���PZ H�% _��"�� . O /�C A�":�� �u5 /+ �&C
 s��� _�D�� �PN�0 |0 J6%n� ��- O t���"C.�� �'�� H�% j��B� �FP'�\ U!� q ��&�% ����� E����.  
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������ : � .�
 ��� ��	��	
 ���  

  ��%���� :����	
 
����� �
 �!  

��&���� ����%�� '����(� ���� � )��&�*� 	�+��� #����� ���%�� ������  

      
 ��3P��� �����.�� ����0n� iC�0 �5�.!� ��R�N��"�� ������ ����� �&� A�":�� �u5 ÇM� �0 �"�[+ A�":�� .&"��� q ��R�N��"�$�

80 ���.�� ��'���� ������� ��XN A�":�� 2��"�� b�� q Q.3"B� ������� ����0n� ���.� ��'���� ������� ��� ���":B� ���!B� Q�.1 ���.� u
 J�% �6)"�$�1971 �
��e� a#��� sl� J.  

O j��B� H�� q ��iC�0 ����( H�% A�":�� J�)� ��� ����G�� tu5 ��.N� q �5u�G8N sl A�":�� ��3GT ���0 " ��'���� ������� /+
�6)"�$� �*�.�� QK]T� ����;� ��XG1 ���� ��+ �F"0.)0 O ÇM� q ���w�� U0��% Q.�� �LM"N Q.3"B� ������� ����0n� ���.� " ����G�� �0 o*P8N� q

��.�� ���;� q�����( Q.% tu5 ������� �F[+ q Q.3"B� ������� ����0n� ���.� ��'���� �������� �)��"B� �$¶��"�� �0 .�.��� �% ���'n� �� :
��� �������� ��R���� �F"4�� |0 U%�G"N j�C� Ë �'���� ������ �PN�N j�C� Ë �B���� ������� J��8�� |0 ����0n� ���� U0��"N j�C �0� Ë ����.

 �0���� ��&��� �5Ë ���.�� _�.5+ ������� tu5 a))� U5� Ë ��'���� ����0n� ������  
 �3T ��P"w� H�%� q �F��Z oP� ��� �$¶��"�� H�% ���'n� �d6w �0 9N�:�� H��� q �����+ ����8% �"� ��� ����.�� ��3&"N�

 �d Q.1��B� ��w�� ��%�G�� �����G��� ������� �"���(.  
 ���@ :�(�� ��.��� W�.:  

�� |0� q ��'���� ������� J�FG0 u�"� b�� q �����+ �6L U���\ �0 Su��� q ��'���� ������� J�FGB .�F&"�� Uw.&C {iI� �u5 .�� ��
�+ W(.5 .�.; �:m� q �B���� J�FG0 g���� q ��«��� K�� ��«��� ��#6��� Uw�."� �R�"1 Q.)�0� Q.�.' ������+ ���D��� /�)�� ������� W���

)"�$� �1��T� ��( A���B� K� �'���� �LM"�� �0 �.# ~C+ |80 �5 �'���� �F�0��N O ��.�� _.5 /�( q Î�+ .3:( q ��.�� ��'���� q �6
 �v��C���� ��w�� ��.�� ������ O KLM"�� O U*&"� ��'���� ������� _.d H!#+ .3C�.  

  
 ��.
��� :� 	����� T�!)�� *�<�7� 	
����� T������ 	���:  

 O U*&"N ���� q ����.�� O ��iC�B� ����G�� O ������� ��K]"B� ����� H�% {iI� �u5 O 9N�:�� iC��" ���.� ��'���� ������� /+
K]T� ����;� ��XG1 ���� ��+ �F"0.)0 O ÇM� q ���w�� U0��% Q.�� �LM"N Q.3"B� ������� ����0n��6)"�$� �*�.�� Q " O 9N�:�� b3P� b�� q

 r�"��C |���� ��&��� a; �F'�.�� ����G�� U0��%:  
 ) @ ( 	����� 	���C:  ����� H�%� q �'���� ������� U&��� ��- O Q~�� ����)��� q �6)"�$� �*�.e� ��.�� �0 Q.3"B� ������� ����0n� ���� .�N

� O ���.�� ��)"(� �0 q �'���� ����� �% �i�8N � ���( q ���0���.�� �F�&% ��8N� q ��'���� ����z ��.N ��� �����B� sl �6)"�$� ���.
 .�� ���'��w SiC�B� ���.�� _.5 /�C b�� q  �¨n� ®�"G1$� ����� a�PN� U�)150 ( ���.�� �6)"�� H�% ±�Ge� �5 ��&�"�$� �0 �8�

 �0+ q �"1��T� �*�.e� ���.�� �����0 {�8� /�C ������ _.d�( q ����w��.  
)� ( 	����� W-�X�� \"���:  �B �R�"1 ��.�)�N �*C+ ¤P!N ��� ��'���� ������� u�G8N� |8T O KPC U:D� �L�N ���.�� ����;$� ��T�!�� /l

� ��w�.�� W1MD�� O ¥�1 �6)"�� �0 ���p� ��1��:�� �� |"&"N �1+ ¦�6� Q.3"B� ������� ����0n� ���� ��"�� sl ��8�� .8%� q �'����
 ���.�� ��X�� .� ����;$� ���.�� ����6T U!N b�� q ��'���� /�4D�� O �)�X0 �:N � /l ��0�C ����;$� ���.�� ��X�� U�'

 ¢g�80 /��� �5.�� �F( q �'���� ����� |0 U0��"�� ��- O ���.���� �'���� ������ �)��"B� �����)�� ����� |8T� ��!N$� K�."� ��8�B�
����0���.�� �60��"��� ����.�� ��.5��B�� ���#�GN$� .)% ����6T �:"; ��� �5.�� �5� q ����;$� ��'���� ������� �����0 ~% .  



)ª ( *�.
mS 	��- F T������ 	��-: 1�:��� ���z�B� |�� .C�N ��.% �&� |)N Q.3"B� ������� ����0n� ���� /+ sl ����e� ��8G��� ��(��]I�� ��
 ���.�� ¤PT+ b�� q �%�8"0 ����0����� ������ ������+ S��N /+ a%�X"�� �5�]T �0 ����� H�%� ���.�� /�( r�"���� q QK]!�� ��.��

�"�B� ��B���� ��&�8B�� ��4�d� O i�&"0 º�D1� ��h� |0 ��
���� �PN�N b�� q ����� ����� ��� |0 ����� ����0���� ��#6% a0�#+� q �G
)140 ( ����.  

 ) - ( 	.
3I� 	.��-:  
�� A��)N q �&�� ��XG1 ��Z��"�� ���.�� Y�"¬)100 ( r��� S+ q J��� �G8�� �0 U�0�� ����0)10٪ ( r��l �0
��.�� U";� q �B���� �XG8�� �Z��"�$� q ����� O J��� �G8�� �R"80 ���� ~CMC �0�*�� iC�B�� q �G8�� Q�.!0 ���� ~CMC ,0��� iC�B� �

 q ��8��P��� �6w a!!w b�� q U��&"�� ����� ¢�PN�� q ��'���� ������� ����+ �0 Q��MC �XG8�� ^<�G�� �0 ��{i' ���.�� a�]"�� .)�
� $ �0 ���8�1�&*�� �0 ���� j!8��� �% U))25٪ ( ��'���� ��1��&�� �0�)�� �F�w� r��l �0.  

  
 ��.h��� : B.o
��� \"��� *�<�7� 	
����� T������ 	��-:  

$� �w �5��P"%�� q Q.3"B� ������� ����0n� ���.� ��'���� ������� ���� H�%  ���� ����� �)X80 KLMN {iI� �u5 O 9N�:�� b3P� ��:"�
�� �0 ���� ��%��!��� ���N�"��� �4��0 �)X80 ��+  ���� ����� �)X80 i�m �0 �*C+ /+� q ����.�� �����PB�� ����R"�$�� �LM"��� KLM"�� b

 r��� �)X8B� ��� �hN b�� q �G8��� ��8� �)X80 ��M�� q A��e��)70٪ (����� H�%� q r�e� a#��� ¯� �(�D"C� � Su�� �B���� �G8�� �0  �0
/�&% �8X��� �������� ������� �:�&B� �0 U:� /�( q �)X8B� O ��.�� |�� j#��0� ������� �LM"N Q.3"B� ������� ����0n� ���� /+  ��[�� /���l�

 ��'���� �F"���� sl �P�8��� �~:��.  
 ��.���� : B.����� \"��� *�<�7� 	
����� T������ 	��-:  

 O 9N�:�� ���8"� �v�#6% O ���.�� a�PN� b�� q �)X8B� tu5 t�} ��'���� �F"���� H�% ������� �4�P�� sl Ç���0n� {�&"1$� KLMN U!G�� �u5
C |0 ������� ��P)��� a��� Y�u� q ������� ��(6�� �% ��.��� q �1g��"0� ��."�0� �XD1 ��'��w ����� ������� �)X8B� |0 �FZ�PN�����Z�� U _

 ��'���� �F"���� O �����PB� A���+ �u�� �&C q �������.  
 ��.)��v : B.7���� \"��� *�<�7� 	
����� T������ 	��-:  

��R���� ��.�� �*C+ �0 ���.�� .�N b�� q r�.�� |&"?� O ����� ��� ��)� |0 ��'���� ����0n� ����� U!G�� �u5 O 9N�:�� b3P� 
 H�% ����"G1������ ��� �0 .�.��� |0 ��R�N��"�$�� ��(�)*��� ����!"#$� ����0���.�� �������� ��#6��� �0 ����� �:PD� �XPN�0� �'���� ����� .  

O �'���� ������� ���)�� |1�T UP# �0 ~C�� J�&"5$�� �LM"�N� q �G*:0� Qi�&"0� �T�w ��#6% �d ��� �6L ��85 /M� ��)�� �:m� 
� �5 q ���.� : ��:��0�� Q.3"B� ���$���� ��1�(� ��1�X���.  

 �5� q �<�"1 �0 ����.�� ���l a�T�N �0 �5+ �¬��� O 9N�:�� ����� : ��'��w ����� J�&��� O a�PN� Q.3"B� ������� ����0n� ���� /+
� ����X"�� |0 �F�0��N O ����R"�$�� �����PB� W� �i¬ �3"G80� �XD1 ��'���� ��.R"�B�.  
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                                                              ����� :������� ���	� �����  

                                                     �0���� �1�0�� 
 ��06%n� /�4D��     
  

� �

  
   �.%�(% �.}$2004   
3  /1    r��0 |&"'� / �P":0 O ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%

 .���� r��0 |0 2����� O �0���� �1�0��� /��1�8P��� ����F&I� ��'��w ��g� .�P% /�' . �6w �
�����"�� ��#6��� 2���"�� ¢�&"'$�  ��(�)*��� ����!"#$� �G�"�B� �����B� ¯z O ���w���

��&���"���.  
 : ,�- ��.� ��<�!�n� QiF'�� {��¶�� {6C� �8R�� �D% E����� ¢�&"'$� a��:�� ���� O .)%

 ��.� /���"������� ������� , U&��� ��(� /�R��� ���l a�T�N �0 W0�� �&"�� Su�� ¢�&"'$� ´#�1
�)*P8B�  ��.��� ��0�)�� �����e� J��1 o�PXN U���0� ���Xw /�D� ��
�T�N �0 �8R��� tu5 �%

 ,�?� O {�h%��.  
5  /1      ,�- ��.� �3!�� {��g� ,�? W�&��� E����� ¢�&"'$� ���.�� ���X)�� �&T���� O .)%

������� ����� ��.� /���"�� . r��0 ��#� /X��� .	 �� �	��� .P% ��.� /���"�� ,�? J���� W0�� ��
 Y�N �T�w� �0�d� |����B� �0 .�.��� �&h"� ¢�&"'$� ��&%+ ��.' /M� �� ¤��!N O ������� �����
 ������C Q��X"B� ��3!�� ��0.�� ¼.)N H�% @�;� /���"�� ,�- ��.� �Z��B� ,¬ ���

��D��� �F80 o��"� �0 �T�w� ��PX�� ��i�FR"��� J6%n�� ��%�"��� ��1$.�!�� ���h3"�&�� .��B� {
�3!��.  

 ��.� /���"�� ,�- ��� Q��# �&���� ��6I� A�3T+ ����� Su�� @��� J�&"5$�� �����0 ��z+ �&C
 �\� ,�?� ��� W� ��3!�� ���%��� ��"�\ �#��� H�% �<�.�� @�e�� �3!�� 91�I�� ������� �����

�N� ����z J.�����"�B� �(�C H�% �P��8B� ��3!�� �4�P�� K(.  



 : O Y��� ,�?� ��� O ���.�P�� r�4�0 ��PC Q������ A�3T� �D% S��e� ¢�&"'$� .)%
 ���.�� ���X)�� �&T���� . ��"DB� S.�P�� U&���� �)��"B� ��%���B� �0 .�.��� ¢�&"'$� ´#�1 b��

5+ �F[+ �0 ���� ,�?� ��� O U&��� £�� K� ����"0� ,�?� ��� W� ��"DB� S.�P�� U&��� _�.
 _�!�� t��0 �I��0 ��1 ������ ��.�P�� ��0���&�� Q.%�# {�D1l� q ��.�P�� ��.���� �F0.)N ��� Q�e�

�3!��.  
 : ��.� ��&8"��� ��X�"�� QiF'+� ����g� {6C� �8R�� �D% |��"�� ¢�&"'$� a��:�� ���� O .)%
-������� ����� ��.� /���"�� ,�.  

 Q���� ��#� / /� /���"�� ,�R\ ����!"#$� /�4D�� .%��B� J���� W0�� �%��iB� .�P% �� .&k
 ����� /MD� ���T�N �0 �8R��� tu5 �% �)*P8B� U&��� ��(� /�R��� ���l a�T�N �0 ��D#�1 {6C���

�C� ,�?� O {�h%�� ��.��� ���XP�� ¢���0�F"I��0 ��G.  
6  /1     ,�- Qi<�' �4�d �D% |����� ¢�&"'$� ������� ����� ��.� /���"�� ,�? �0���� �1�0�� �)0 O .)%

 �3<$ H�% �0g6�� �6�.�"�� {��'l ¢�&"'$� �u5 �6w � b�� q ��4�P�� ��&%�� Uh(� /���"��
��� �0�*�� ¢�&"'$� ���)� �u�G8N Y��� Qi<�I� ���.� .)% Su�� �4�P�� /�4z �% W��4�B� {��g

a��:��.  
7  /1      /�4D� W�8�B� {��g��� r��B�� �&��� A�3T� �0�*�� ¢�&"'$� ���.�� ���X)�� �&T���� O ¤""(�

������� ����� ��.� /���"�� ,�- ��.� ���.�P��.  
 r��0 �5�)�+ ��� �&�:�� O� /��� .	 �� �	��� .P% ������� ����� ��.� /���"�� ,�? J���� W0�� ��X

 O �X# ���� ��FÍ �����0 ��z+� ��he�� {��g��� r��B�� �&��� A�3T+ �:z ¢�&"'$� ®�""(� O
 q ��)B�� �<�i�� ������ �i0� U:DN ��� ������� yP��� ��0.��� o(��B� ��Z Su�� ±�3�B� ��X"��

�+ �����0 ��z+ �&C ��.�P�� ������ W&h"� �&��#n�� ²Z��� ��"�B� H�% �*�*e� ,�?� ��� ��FÍ �h
 O S.�P�� ��?� /�4D� �"v ��0�:"0 ��&��#l ��R�N��"�l sl ��T��� ��]� ���&8"�� ���R�N��"�$� O

 �)X8B�.  
10  /1     r��0 .C+/�"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P% ��� �"&�C O ������� ����� ��.� /��

 ��� �"))� Su�� ®�R8�� /+ ,�?� ��.� ��PB�$� /�R��� {��¶�� �D% |��"�� ¢�&"'$� O �5�)�+
 UV O ,�?� ��� �FD��N ��� ��0�D�� �hF8��� �5�i�� .F��� ,:�� ������� ��?� O /���"�� ,�-

���� ��6I� A�3T+ ���%�� ��F�'�N ��"DB� ������� U&��� QK�B t�«� �0� ,�?� ��� Q��# �&
 ���D"�� O �"��} ®�½� �"��0 a; J�)N ��� ��Z�D8��� ,�?� ��� {�8�+ g�i"%�� ,�?� ��.�

o��8"���.  
11  /1    r��0 �""w� /�g ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P% sl �N��

 Sg��w ��&C ��"C.��� �¬�w .�� .&k ¿���n� ,�<���� �d6w H)"�� ���� /��FZ ��1���n� �&T����
 ��06�n� /���l ����F� O ����B� ��g�� q Q��g ��% /.B� {�8�� /�:�n� ��g� �0 6C� ��'���� ��g�

.  



� ����� ��.� /���"�� ,�? J���� W0�� r��0 ��#� �� J�# ��� Q���i�� /+ /��FZ �0 �N��% �.� ������
��"��� ���:�� ����B� ��g� |0 / �% KP�"�� ,�?� ��� Q��# �0 ��F�'�N H�% {�8� ÇMN S��8�� .&k

 J¸� �8�.0 A�� Su�� ��i�i�� �L��C �F'��0 O /���l |0 ,�?� ��� _�#�.  
 :D% |��"�� ¢�&"'$� a��:�� ���� O .)% ��.� /���"�� ,�- ��.� �������� A�PD�� {��g�� �

 r��0 ��z+� ������� ����� / ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%
 Q��.� KP:�� ®�R8�� �5�w` /�C Su��� ,�?� ��.� �������� A�PD�� ��- O a)); ��� ��g�½n��

�� ����� EMC ��6I� A�3T+ ��F�'�"� �¨�"N �{�' ����R8�� tu5 /+ �.C�0 a��:�� ��� O  ��
 UP# �0 �������� A�PD�� ¢�X# t�)�� Su�� ����� �%.��� ��?� �u5 O ,�?� ��� Q��# �&����

 ,�?� ��� ��0�:�.  
12  /1  �&�% �)�� ������� ����� ��.� /���"�� ,�? �0���� �1�0�� a&�1 O ��4�P�� Q���n� ��1 ��- O �

 O �4�P��� ��8�B� QiF'�� UC |0 o��8"��� /���"��� Y��� q 2������ ��%�8!�� ����R"�� �(�]�� �)0
 �
4�P�� Q.
3"B� �0�� �0�1��� ������� ����� ��.� ,���)B�� ��GT��B� �
4�5� {�h%�� ��.��

)���+ A�]� �&��#n� 9":B� (0 U��&"� 2������ ��%�8!�� ����R"�� �(�]�� �.  
 : ����B� ����g� ��* � ��8Z��� ��&8"�� o���8T {��¶� ¢�&"'� /���"�� ,�R\ �0���� �1�0�� �)\ �""w�

 ������� ����� ��.� /���"�� ,�- ��.� . ��� �[��B� u�G8N ���`� ��8G�� 91��I� ¢�&"'$� ´#�1 .#�
 /���"�� �8I �v�#+ W"���� b��*�� �F%�&"'� O S��!"#$�� r�B�)���X�� ( 2����� O .)% Su��

 a���N Su�� �0.B� ��i�i�� �0 Q��h"B� oZ�8B� ^�� ��&%l Q��%l U��¬ O �C��DB� U'+ �0 Y���
 ��06�n� /���l ����F� ��.  

14  /1   r��0 |&"'� /? J���� W0�� ��X��� .	 �� �	��� .P% �)\ �P":\ ������� ����� ��.� /���"�� ,�
 .���� |0 2����� O /���"�� ,�? �0���� �1�0�� / �.� ����]B� �:�&B� KG� ��&��� ¼�:�� .P%

 UP�� A�]B�� ,�?� ��� ���N ��� ��#6��� 2���"�� ¢�&"'$� �6w �� �������� ������� �:�&B�
 ¯z O �5���XN� �5i�i�N W� ����&*"�$�� ����R"��� ����!"#$� �$�?�� o��"� �&�( �T�w� �$�?�

 A�]B�� ,�?� ���.  
 : r��0 |&"'� / �)\ �P":\ ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%

 .���� |0 2����� O �0���� �1�0�� /F� KG� �gK0 i�i��� .P% �:�&B� �.� ��06�n� /�"�C�� ����
 ��Xw ����� J���� W0�� r��0 ����"� ¢�&"'$� �6w ¿�"�C�P�� KG��� Q���� J�#� �������� �������
 ,�?� ��� W� /���"��� �#�.!�� ��#6% i�i�N� �%� UP�� o��"N ¿�"�C�P�� ��'���� ��g� r��0 �0

�� ��06�n� /�"�C�� ����F�� W� �&<�)�� /���"�� �$�- 2���"�� ¢�&"'$� �6w � �&C q �)�.!
��"DB� J�&"5$� ��� ���h)�� sl �(��l �5���XN� �F&%.� ���G:�� UP���� /�"�C��� ,�?� ���.  

20  /1    r��0 |&"'�/ �P":\ ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P% �)\
 .���� Q���� |0 �0���� �1�0�� / b�� �������� ������� �:�&B� �.� �.8���� ����F� KG� OK0 �1�C



 O �T�w �$�?� ¯z O �.8����� ,�?� ��� ���N ��� ��#6��� 2���"�� ����)B� �6w ��'
����!"#$� 91��I�.  

21  /1    r��0 |&"'� /X��� .	 �� �	��� .P% 9":\ ������� ����� ��.� /���"�� ,�? J���� W0�� ��
 .���� �0 UC |0 ,�R&�� �0���� �1�0�� �)\ �����0 / ��c�d� ��1���� �:�&B� KG� r�?� /�XG#

 ��"C.��� / H�% UC �������� ������� �:�&B� �.� q ������� ������� ����F&I� KG� ��.�� J��1 .	�
 �� Q.� q ��c�d� ��1���� �:�&B� �0 UC� ,�?� ��� ���N ��� ��#6��� bµ ¢�&"'$� �6w

 �5���XN� �5i�i�N UP�� ������� ������� ����F&I��.  
 : r��0 |&"'� / 9":\ ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%

� �0���� �1�0�� �)\ �����0KG��� Q���� |0 ,�R&� / �.� .8d� ����F� KG� .	� ��.�� ��&C .����
 O .8d�� ,�?� ��� ���N ��� ��#6��� 2���"�� ����)B� �6w ��' b�� �������� ������� �:�&B�

�$�?� ¯z.  
 :"8z ��� ���I� ����]�� ������� ����� ��.� /���"�� ,�? �0���� �1�0�� aPRz ����e� ���<�X�� �F

2������ �0���� �1�0�� �% ���T �G3T /��� O Y�� {�' ¾����!��� ����<���n�.  
24  /1   ¾�D�� r��0 |&"'� /� . ������� �:�&B� O ���D�� ,�- ,�<� q .�	 �� 
� .P% �� ¹�T

 r��0 |0 ���D�� ,�- O q �P":0 O �������� /��� .	 �� �	��� .P% /���"�� ,�? J���� W0�� ��X
 ������� ����� ��.� . �1�0�� W� /���"�� �$�- bµ� ������ b������ ���PN {�)��� �6w ��'�

���D�� ,�-� /���"�� ,�? �0����.  
25  /1    r��0 |&"'� /O ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%  �P":0

 .���� r��0 |0 2����� O �0���� �1�0�� �)\ / .#� ��1�"�� ��'���� /�4D�� ��g� Ü� �� 9�Pe�
 �¬�B� ���.� O ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P% r��0 9��

 �.C�0 q ��1�"�� ��g��� r��\ ¢�&"'$� 6N Su�� �G3!�� /���"�� ,�- ��� W� ��#6��� /+ H�%
 ,�?� ��� �����# �&:� UhG� Qgi�0� ���# ��+ b�� .�CMN sl ��"; $ ���1�"�� ����F&I�� ��&"-

 ,�<��� �0��( O ��*  ���1�"�� Q���)��� 
� �F�G� / ���1�"�� ����F&I� ,�<� ��% �� ��.����� ��g
�)�)D��.  

 :�1�0�� �)\ +.�  �8R�� �D% |��"�� ¢�&"'$� 2������ ������� ����� ��.� /���"�� ,�? �0����
 {�h%�� ��.��� �(�)*�� �����l {��.0 ��hµ ������� ����� ��.� /���"�� ,�- ��.� �0���� ��(�)*��

 �F[+ �0 q ��%���B� �0 ���.% ¢�&"'$� ´#�1� : º�D1 U&? ��0�:"0 ����� ��.%l ¢��D0 U&���
 ����� � �&C {�h%�� ��.�� O U&��� �u5 u�G8N U<��� ���XN ���`� q ,�?� ��� O ��"DB� O�)*��

,�?� ��.� S�8��� ²G��� O�)*�� ���B� ���8N /MD� a��:�� ���� �0 J.)B� ®�")B�.  
  



 ������� ����2004  
10  /2    r��0 |&"'� /0�� ��X��� .	 �� �	��� .P% 9":\ ������� ����� ��.� /���"�� ,�? J���� W

��"C.�� KG��� Q���� |0 ,�R&�� �0���� �1�0�� �)\ �����0 / ��1�0�� ����F� KG� q �P����� S�F�0 /��
 �������� ������� �:�&B� �.�. ��1�0��� ,�?� ��� ���N ��� ��#6��� 2���"�� ����)B� �6w ��'

�?� ¯z O �w` bµ b�.e� ���8N �&C S��R"��� S��!"#$� /���"�� ��- O �&��$� �$
����.��� ��&��#n� W"����� H�% ��.R"�B�.  

11  /2    r��0 ��z� / J���B�� ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%
�¬ ���8"� @���� /�&% �8X�� �0 ���!�� ��)��� ������� ����� ��.� /���"�� ,�- ��� ²Z��0 Y

 ¾���"� {�h%�� ��.�� O11/2/2004  �0 Q�Xw ~"�� ¿�X���� J���B� /M� �����0 ¤��+� q
 J��#� S��!"#$� ��?� O �T�w� ,�?� ��� W� ��"DB� U&��� QK�0 ��%.N O �F�N ��� ���X��

 �C�"DB� ��R���� �����.   
 : r��0 |&"'� / 9":0 O ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%

��"C.�� Q���� |0 ,�R&�� �0���� �1�0�� �)\ �����0 /  ���� ����"�� 9":B J���� ��.B� ���B� .���
����� ��.� . �1�0�� W� ��#6��� 2���"�� ¢�&"'$� �6w ��' 9":0� /���"�� ,�? �0����

,�?� ��� W� ��"DB� S���"�� U&��� QK�0 bµ� ����� ��.�  ���� ����"��.  
 : r��0 |&"'� / �P":0 O ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%

��"C.�� Q���� 2������ �0���� �1�0�� �)\ /B� �&% HGX!0 Q.3"B� �0§� ������ ����G&�� �&��#n� U*&
 ��.� /���"�� ,�? �0���� �1�0�� W� /���"�� �'�+ 2���"�� ¢�&"'$� �6w �� W4'6�� /�4D�

/���"�� �u5 ��%."� ���G:�� UP���� W4'6�� /�4D� Q.3"B� �0§� ������ ����GB�� ������� �����.  
28  /2   �1�0�� �)\ +.�  S��g��� ,�R&�� W��"�� Q��.�� ������� ����� ��.� /���"�� ,�? �0����) {��g�

��'���� (������� ����� ��.� /���"�� ,�- ��.� . r��0 H)�+ .#� / J6%n� ��g� ��e� ��+ .&k
 ��[+ �� ¢�&"'$� �u5 /M� ��#� WC��DB�� �F�( 9�� �&�C ¢�&"'$� ,�<� a��:�� ���.� �T�w

 ��K]"B� ����- 9C���� �0.)N� t���XN sl �8��� �B�Z Su��  ���� |���� UP)"�0 ´#�8� �1�:�
 ����.��� ��&��#n�.  

  

 ����� ����2004  
3  /3     ��.]� O a�#� ��� ����5�n� ��&Rd�  ������� ����� ��.� /���"�� ,�? �0���� �1�0�� a1��+

�M� �F"GT�� {6��C�{������� W�1.B� a(.F"�� ���8z� �Ã` ��&%+ � . �
0���� �1�0�� �.C+�
�F�(���� �5�.!0 /�C ��+ ����5�n� ��&%�� �(�:� J�"�� �
Fh(� . �1�0�� �0 ���T /��� O Y�� {�'

 2������ �0����.  



 :$� 2������ ������� ����� ��.� /���"�� ,�? �0���� �1�0�� �)0 O �""w� Q���l ,�? ���� ¢�&"'
 ,��)"��� W�8�B� {��g��� r��B� A�3T+ ��hµ ������� ����� ��.� /���"�� ,�- ��.� ,��)"�� �4�5

 ,�?� ��.�.  
8  /3     r��0 ��z+ / ���� J�&"5�� ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%

�F0 �0�#�� �X# @�e� ,:�� �<�8�� �#�D0 ��B�% Q�5��N �0 ��:D� �0� b��*�� O�)*�� ���.�� /�'
¾�D�� �&��� 9��T Q�h� J�&"5� H�% .�C�� / �(�)*��� �X# ���� K0+ ¿�L �` �G��w �� .	
 ����� ���  A��z W� S��he� U%�G"��� ���"���.  

  :.� /���"�� ,�? �0���� �1�0�� �)\ a&""w� �����GB� ���' 2����� �8�.0 O ������� ����� ��
 {�D1l ¢���0 ¢�&"'$� ���8N q /�8P� ����F�� ������� ����� ��.� /���"�� ,�- ��� W� ����R"��

W(�X�� W� Q�� Q��} �)X80 .  
9  /3    $� �:e� ,�- |�#�"� ������� ����� ��.� /���"�� ,�? �0���� �1�0�� aP�� H�% �#����� r�)"1

 ��)"�0 ��#��% �0�:� J��)� �&FB� ���&��� Q�X��� �F"GT�� ����)"1$� ����&�� ���.�� Q���l /�1�#
o�)D�� ������ �6)"�$�� Q������ Q��%� . ��� �0�hN� jZ��N /���"�� ,�? �0���� �1�0�� ��.'�

� 9�D�� |0 J�"�� ������� ����� ��.� /���"�� ,�-o�)D�� �#���� .  
 : J��8�� �D#�8B ��8G�� �8R��� ¢�&"'� ������� ����� ��.� /���"�� ,�? �0���� �1�0�� �)\ �""w�
)/�1�)�� (,�?� ��.� �����e� ��'��0 �8F0 ����iB .��B� S��z�"�$� . ��'��0 ¢�&"'$� �6w �

 J��8��� ��z�"�$� ���"( �6w ���&��� ���R"��)��/�1�) ( �+�Z ��� ��B���� ����!"#$� ����X"���
 ��B���� Q��R"�� �&�80 �&�1+ �T�w� .  

13  /3    r��0 ��'+/ ��GN�5 $�!N� ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%
N �% ~%� �������� ������� �:�&B� �.� ��1�P�+ �:�  KG� Q����� �0���� �1�0��  ��80 Sg��N� ��g��

 ®��� .��.0 O a�#� ��� ����5�n� ��&%�� ���3h� �P�z� �0�:� ��1�P�+ �:�  sl /���"�� ,�?
H��I�� H�")�� �0 ���D��� �F"�3�.  

  :r��0 |&"'� /�P":\ ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%  �)\
�����"�$� ����":( ��$� �0�:� ,�<� ,C��� j�"� 9<�8�� r��0 |0 �0���� �1�0��. ¢�&"'$� �6w �

 q ����":( ��$�� �v�#6% �T�w� �$�?� ¯z O �����"��� ,�?� ��� ���N ��� ��#6��� 2���"��
B� J.� �\ �F���GN� q �5���XN� �5i�i�N� ���G:�� UP��� bµ��C�"DB� �3�! .  

  :r��0 |&"'� / �)\ �P":\ ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%
 .���� Q���� |0 2������ �0���� �1�0�� / �������� ������� �:�&B� �.� ��1�( KG� ²���� �� �1��

���N ��� ��#6��� 2���"�� ����)B� �6w ��'  UP��� bµ� q �$�?� ¯z O ��1�(� ,�?� ���
 ��.R"�B� �w`� ����!"#$� 91��I� O �T�w WP1�I� �3�!0 J.� �\ �5���XN� �5i�i�N� ���G:��

 ����.�� ������ H�%.  



 : r��0 |&"'� / �P":\ ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P% �)\
 .���� Q����� �0���� �1�0�� /�������� ������� �:�&B� �.� ��1��C�+ KG� q _�1����# .�1��� . ��'

 UP��� bµ� q �$�?� ¯z O ��1��C�+� ,�?� ��� ���N ��� ��#6��� 2���"�� ����)B� �6w
1��I� O �T�w WP1�I� �3�!0 J.� �\ �5���XN� �5i�i�N� ���G:�� b�.e� ��XN �&C q ����!"#$� 9

 ����.�� ������ H�% ��.R"�B� sl ����)B� �6w .  
14  /3    r��0 UP)"�� / �)\ �P":\ ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%

�C��� {����� 2������ ,�R&�� �0���� �1�0�� /# S�5���� �G��w �� U!�( ��.� Q��iI� ¢�� ���# .<�
 ������� ����� ��.� /���"�� ,�- . ��?� O ��"DB� U&��� QK�0 2���"�� ����)B� �6w ��

 UP���� Q��iI� ¢�� ���# ���X"� �)��"B� |����B� sl �(��l q /���"�� ,�- ��� W� �%�(.��
�5���XN� �5i�i�"� ���G:��.  

 : r��0 |&"'� /�� .P% �)\ �P":\ ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	�
 .���� Q���� �0���� �1�0�� / ������� �:�&B� �.� ��P�D�� W!�� ����F� KG� q ��� �DN ��

�������� . W!�� ����F&Í ,�?� ��� ���N ��� ��#6��� 2���"�� ����)B� �6w ��' b��
D�� O �T�w WP1�I� �3�!0 J.� �\ �5���XN� �5i�i�"� ���G:�� UP��� bµ� q �$�?� ¯z O ��P�

����.�� ������ H�% ��.R"�B� �w` sl ����)B� �6w b�.e� ��XN �&C q ����!"#$� 91��I�.  
 :% �z�� 2������ ������� ����� ��.� /���"�� ,�? �0���� �1�0�� �)\ �+.� �#�� �D#�8B U&

 tu5 ÇMN q ,�?� ��.� ��%�(.B� ��1 O �0.�"�B� ��1��":�� U<����� ��GT��0 /MD� ����z�"��
 {�h%�� ��.��� ��iC�B� ��8P��� .)8�� �����0 W� /���"��� o��8"�� ��Zl O �z���� .  

15  /3   ��"C.�� S����� ,�<��� �0��( UP)"�� /I� ,�<� .
��� ��
D� O �
������ �
������ ����F&
 r��0 oD0� / J�)� Su�� ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%

������� �0�:e� �0 Q�%.� ����� sl ��«� Q���i� . r��0 ��#� / bµ �1+ ��X��� .	 �� �	��� .P%
XN .��� ��D� ��"C.�� ,�<��� �0��( |0 ��"p� ������� ������ O �&��$ �)X8B� O ¢����� ����

 W� �5i�i�N ��1�:0l� ����&*"�$�� ����R"��� ����!"#$� /���"�� ��#6% i�i�N sl �(��l ������ O�
 ������� ����� ��.� /���"�� ,�- ���� ����� .  

 :r��0 |&"'� /? J���� W0�� ��X��� .	 �� �	��� .P% |0 oD0� O ������� ����� ��.� /���"�� ,�
��"C.�� r��0 / ������� ������� ����F&I�� Q��R"��� ��!"#$� ��g� �%�(��� /��� . W0�� r��0 t�1�

 �� /�C �   q ¢�&"'$� ���� ��� ���w�� ®����� ¢�&"'$� .�� �� ¤��!N O /���"�� ,�? J����
UT�"�� O 9�X�� �L��  W� ����!"#$� �$�?� O /���"�� gi�N ���� ¢�&"'$� �0 Q�'�B� �<�"8�� sl

 S��&*"�$�� S��R"�� ���P"��� o��"� �&�( �T�w q ������� ������� ����F&I�� /���"�� ,�- ��� .  
16  /3   E.8FB� r��0 UP)"�� /������ ����F&I�� {��g��� ,�- ,�<� q S�X% �'�1 .&k O ������� �

 ��i� Su�� ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P% r��0 oD0�
 oD0� . ,�<� |0 2��"�� �1M� ��( {�' ����)B� .�� ¤��!"� /���"�� ,�? J���� W0�� r��0 s�+�



���"�� ,�- ��� ���N ��� Qi�&"B� ��#6��� {��g��� ,�- �(�C O ������� ������� ����F&I�� /
 t.FDN �0 �T�w �)X8B� O ����X"�� �w` sl �(��l q �5���XN� �5i�i�"� ���G:�� UP���� q �$�?�

����� ��D�� O J6��� QK�0� ������ O ¢����� ��.R"�0� q ��"p� ������� ������ .  
 : .���� r��0 |&"'� /��g� 
 ¢�D�� ����(  |0 
 oD0� O ������� ������� ����F&I�� ��'����

 ����� ��i� Su�� ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P% r��0 .
 S����� ��'���� ��g� |0 bµ �1M� q ¢�&"'$� .�� ¤��!"� /���"�� ,�? J���� W0�� r��0 s�+�

���B� �0 .�.��� ��� ����X"�� �w` �F"0.)0 O� ������� ������� ����F&I�� ,�?� ��� �v ��� |�
 ����� ��D�� O J6��� QK�0� ������ O ¢����� ��.R"�0� ��"p� ������� ������ �5.FDN .  

20  /3  ,�- ��.� ��%��i�� ��������� ��8�� �8R�� �D% |����� ¢�&"'$� a��:�� ���.� .)%  /���"��
 ������� ����� ��.� . �%��i�� /���"��� �)��"B� ��%���B� �0 ��.% ¢�&"'$� �6w �8R��� aD#�1�

 J��1 Q���0 �F8�� �0 ,�?� ��� W�)/�1�# ( J��1 Q���0� ��.�PB�)/�1�# ( S��)"��� ��uP��
 J��1 Q���0� �6"D���)/�1�# (XN ¢��D0� ��%��i�� ��8�p�� Q.«���%��i�� �Re� ���.# ��� .

 q �X# ���� �0 �0.)B� Q�CuB� {�� H�% ��L��� ��.�B� ��%��i�� ��R"8B� ¢���0 �8R��� aD#�1 �&C
 ����&R"�� �%��i��� Kh�"�� ��- O /���"�� ��#6% i�i�N ��� a��:�� ���� Q�Cu0�.  

 :C� �8R�� ���� ¢�&"'$� ,�R&�� �0���� �1�0�� �)\ .)% ,�- ��.� �P#��B�� �P��p� ������ {6
������� ����� ��.� /���"�� . �P#��B�� �P��p� �����.� �)��"B� ��%���B� �0 ��.% ¢�&"'$� ´#�1

 ��'��&�� �����.�� W� o��8"��� q {���� H�% ���#���� o��"N ��8( U&% ����+ �F8�� �0 ,�?� ��.�
�.�� o�#."�� {��+ U��GN� QiF'§� ���#��� .%��# ¢��D0 ��'��0� q ���#��� ������ ��FI� O ��w
 �P��p�� ���#��� ������.  

21  /3    �!# O �"0�#� �)0 O �.8��� ����F� ,�<� �:�G�8z�GC �.8�:�+ ��"C.�� ,�<��� �0��( H)"��
 r��0 2������ ���¬�B� /? J���� W0�� ��X��� .	 �� �	��� .P% ������� ����� ��.� /���"�� ,� .

 ���G�� �5���� �.8��� ����F�� ,�?� ��� W� ��{�)��� ��[+ H�% J���� W0�� r��0 .C+ {�)��� 9)%
 �B 9��+ ��(` sl /���"��� �#�.!�� ��#6�� |(.N ���� WP1�I� W� �&<�)�� ��#6��� i�i�N� ���XN O

?� ��� �0 UC �3�!0 ��( �)�.!�� �.8���� ,� .  
 : t��B� J��� ��G"�$� �0�iN� a��:�� ���.� ��#+ Su��� t��&�� E����� �R���� ¢�P��� �0�#l �P��8\

 r��0 �'� �B���� / .C+ �&�C ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%
�� tu5 H�% ��(�p� ��[+ H�% �F�( ��.� /���"�� ,�- ��� O W&�)B�� W8Z��B� |�&I ����]�� Q��*

������� �����.  
22  /3   ����� ��.� /���"�� ,�- ��.� ����PX�� �F8Z��0� ���XG�� Q��e� Q�.1 ���3P�� �:�&\ �+.�

������� .���8N Q�.8�� tu5 ®�""(� O �&�C ��X��� .	 �� �	��� .P% r��0 H)�+ .#�  ��0�)0 /+ �F�(
 �&��1 /+ 9R�( ��!��� ��."0� H�% ��.'��� {��·� ���% ¦(�� S��h� ��K0 �5¶�)1� �d��� �4�P��

�#��zl� ���5�g� �*C+ �8<�8�+ sl.  



 : �.%� W��� .	� ¾�D�� ���"�� Q.D�  ������� ����� ��.� /���"�� ,�? �0���� �1�0�� ��:8"��
 ¢�X# O ��)(��0 �0����<���n� ���)�� UP# �0 Qi� . ,�? �0���� �1�0�� �0 ���!�� /��P�� ~%�

 �T�w ���3h�� ��+� q �0�% ²�X��G�� 9�D��� Q���)�� Q��e� ��g��N �% ������� ����� ��.� /���"��
�<���n� ��XX�B� J�0+ �T�G�� a��GN� �F(�GT .���N sl W�8�X��G�� �N�� a#��� O ��%�� q ���

 Q.���� tu5 g�0� g��+ �0 .��� ���"�� �6w �0 ��8�X��G�� ��8Z��� Q.���� A�� sl �(��d�.  
 : ��C�&I� �&�)�� �8R�� ���� ¢�&"'$� ������� ����� ��.� /���"�� ,�? �0���� �1�0�� �)\ .)%

 ������� ����� ��.� /���"�� ,�- ��.� .I U�:DN ¢���0 ¢�&"'$� ´#�1 ��C�&I� �&�)�� �&<�� �8
 ¢���0 �D#�80 sl �%�.�� a��:�� ���� 9�Z O ¢�&"'$� ��1 �&C q /���"�� ,�- ��� ��Zl O
 ����� ��.� /���"�� ,�- O {�h%�� ��.��� �F&���N .8% U)8�� �<��� W&*N ��(�DC _6"w�

 �������.  
 :�8R�� �D% ¿�*�� ¢�&"'$� a��:�� ���� O .)%  ��.� /���"�� ,�- ��.� ��1���e� Q��*�� �&<�.��

 ������� ����� . {�h%�� ��.�� sl Q���"�B� ��e� ��1���e� �Re �0g6�� Q.B� .�.; ¢�&"'$� ´#�1
 q �)P�� /�8' 9P�� ��)��� ��K"�� H�% ��( ���&"�$� �+ ��e� |(� ��� ��.R"�B� sl �(��l q

�&"'$� ´#�1 �&C ��0.�� H�% J����� /MD� /���"�� ,�- ��.� �0���� �1�0�� �0 �0.)B� Q�CuB� ¢
 ���X�P�� �'�p� O �0.)B�.  

23  /3    2������ �0���� �1�0�� �)\ �P":0 O ������� ����� ��.� /���"�� ,�? J���� W0�� r��0 UP)"��
W0+ SKFB� .F( �� .	� .z�� ��"C.�� Q����/���"�� ,�- ��.� ,��)"�� �4�5 J�%  . ����)B� �6w �

 ��.� ,��)"�� �4�5� ������� ����� ��.� /���"�� ,�? �0���� �1�0�� W� /���"�� �'�+ 2���"��
 �4�5 J�% W0+ |�Z� �&C q ,��)"�� ��- O {�h%�� ��.�� W� ��"DB� U&��� ���XN UP�� ,�?�

�� r��0 ,��)"���4�F�� ���P)"�B� �X��� U&��� K� H�% /���"�� ,�? J���� W0 .  
 : �$�!N$� ��- O ��:PD��� U�]D"�� �8R�� ¿�*�� ¢�&"'$� /���"�� ,�? �0���� �1�0�� �)\ .)%

������� ����� ��.� /���"�� ,�- ��.� . U�]D"��� �)��"B� ��%���B� �0 ��.% �8R��� aD#�1
:PD��� ���+ b�.;� ���XN� {�h%�� ��.�� W� �C�e� ���¬ �Xw �F8�� �0 �$�!N$� ��- O ��

 ,�?� ��� W� ����� �<���� ²�P�� U�T�"��� ����]D"�� 9������ ���PN� ��:PD�� Q{�GC ¤���N
 ����.��� ��&��#n� �$�!N$� ��0.w Q��'� ��:PD��� ��%��DB� U0�:N� J¶��N� .  

24  /3   ��g��N ¼.)"� ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P% r��0 J�#
 ²�X��G�� KG��� Q����� q W��� .	� ¾�D�� .�FD�� O /���"�� ,�? �0���� �1�0��  ��80 Sg��N�

Q��G� �)B �����0 Q���g �.� Y��� �������� ������� �:�&B� �.�  2����� O WX��( ���� . ��#�
 Su�� W��� .	� ¾�D�� A��� /+ �� ¤��!N O ������� ����� ��.� /���"�� ,�? J���� W0�� r��0

 |�&R�� ����( Q���w .�� q ��8�X��G�� ��8Z��� Q.���� g�0� .�+ /�C .  
28  /3  r��0 ��z+ / ,�? J���� W0�� ��X��� .	 �� �	��� .P% Su�� ®�R8��� ������� ����� ��.� /���"��

 H�% ��!e�� q /���"�� ,�- ��� O �P��p�� �P#��B� �����.� W�0���� 9��."� �&<�.�� �8R��� �"))�



 S���"1$� ��&8N Q���P0 ��&"%�)IDI ( /��8�� �8R��� tu5 �&�)"� Su�� ¥��."�� �0�1~��) ��&!N
� ��P��."�� �0�~�� ��.%l�9��."�� ���8)N ( Qu� W�0���� W�8G�� W� �0 W��.0 ��.%� Y���

�����.�� .  
29  /3   �D% b��*�� �F%�&"'� ������� ����� ��.� /���"�� ,�- ��.� À1��B� ��X�� r�4�0 �8I �.)%

�� �T��� �5�G"�� Q�Cu0 �F80� |����B� �0 .�.��� ¢�&"'$� ´#�1 b�� a��:�� ���.� Y��� ´�"G"�
 |h� $ ��� �G��� �06�� Q.��B� º��D�� ���)N� /���"�� ,�- ��� À1��0 O �G��� H�% ���#����

����.�� ���3P�� ��.5��&��.  
  

 \.%��@ �.}$2004  
3  /4     r��0 A�%+ / t��:8"�� �% ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%

�&&�� {��' ��"p� ��8�X��G�� ������ O �&#�G"B�� QKX�� ��.�.F"��� ����<���n� ��G��"�� ����
 �0���� �1�0�� �0 ���T /��� O Y�� {�' q H!#�� .R�B� ����� O ����<���n� ��C�F"1$�.  

4  /4   r��0 UP)"�� /.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P% �����0 9":\ ������� ����� ��
 .���� Q���� �0���� �1�0�� �)\ / �������� ������� �:�&B� �.� �.8���� ����F� KG� OK0��1�C

  ����� ��;6� ����e� ���<��� �"��� s�"N Su��� . ,�- .(�� �P)N�B� Q���i�� bµ ����)B� �6w �
� ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P% r��0 ��( ���D�� Su��

 bµ _.�  �������� ����GB� O W��4�B� �0 �.% ����)B U�C��� sl ������� ����� ��.� /���"��
1�I� W� Q�� Q��} �)X80 �0�#n  ����� ��;$�� ,�?� ��� W� �����GB� 2�"�N ��� o<����� WP .  

 : r��0 UP)"�� / 9":\ ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P%
 �6w � q �������� ������� �:�&B� �.� S���&8�� KG��� /���"�� ,�? �0���� �1�0$� �)\ �����0

/���"�� ,�- ��� W� /���"�� i�i�N� ���XN UP� bµ ����)B�  q�$�?� �(�C O ��&8�� ����F��
 ��#6% i�i�N UP� sl �(��� q S��R"�� ���P"��� ��&*"�$�C ����!"#$� �$�?�� o��"� �0 �T�w

WP1�I� �3�!0 ��( �B   ����� ��;$�� ,�?� ��� W� /���"�� .  
 :0 �8R�� ���� ¢�&"'$� /���"�� ,�? �0���� �1�0�� �)\ +.� ,�- ��.� ��X�"�� �����l {��.

 ��.%l �F8�� �0 ��X�"��� �)��"B� ��%���B� �0 .�.��� ¢�&"'$� ´#�1 ������� ����� ��.� /���"��
 S��&*"�$� �0�1~�� ���)N� ���8��� ��&8"�� �Xw ���)N� {�h%�� ��.�� O ��X�"�� QK�0 �% ����)N

� �0�1~�� �R� b�� �0 S�8��� �0�:e� ��g�½n�� �0�1~�� S�8��� g�½n�� ��%�X)�� �"���c
 |(� O t���� {�h%�� ��.�� O ��&8"�� QK�0 H�% S��&*"�$� �0�1~�� �L+ E��#� �X��� ��&:��

 �X�� U��¬ ���!0 ¢���0 sl �(��n�� @��� ¢�X)�� i�G;� .  
 : ����� ��.� /���"�� ,�? �0���� �1�0�� �)\ .)% ����.� �!!�"B� ��8G�� �8R�� ¢�&"'� �������

 ��1��":�n� �<��I� �3(�:0 UP�)a1�"1$� ( �0���� �1�0�� �0 �0.)B� ������ 2���"�� � �&C q
��1��":�n� �<��I� tu5 ��� Q.3"B� ������� ����0n� ����� �X# ����� a��:�� ���� �0� ,�R&�� .  



6  /4    )�� �&T����� .)% ��.� �$�!N$� ���8N� |��D"� ��F�'�"�� �8R�� ¿�*�� ¢�&"'$� ���.�� ���X
 ������� ����� ��.� /���"�� ,�- . �F8�� �0 ��%���B� �0 ��.% �F%�&"'� �6w �8R��� aD#�1

 �0 �%�(�B� ���T�"��� �$�!N6� �0���� ��������� �����D"�� �8I ¢�&"'� �0 �%�(�B� ���T�"��
�� ������� ����� ��.� /���"�� ,�- ��.� �$�!N6� ²G�� 9":&�� ��8G�� �8R� .  
 : ��8Z��� ���"P�� ��C�D� o���"�� {��.0 �8R�� ���D���� |����� ¢�&"'$� a��:�� ���.� .)%

������� ����� ��.� /���"�� ,�- ��.� . o���"� �)��"B� ��%���B� �0 .�.��� ¢�&"'$� ´#�1�
B� ���B� ���"P�� g�� ����+ �F80� Q��:B� �����"P�� ��R"8 .  

7  /4     �G�+ �%  ������� ����� ��.� /���"�� ,�? J���� W0�� ��X��� .	 �� �	��� .P% r��0 A�%+
 ��.��� Y�N {��' �0 �4��� ®���+ �F"�3� ®�� ��� ������ O ����I� ��0�.�� ��.�§� . .z�1�

 W0�� �.�F¬ q Q.%�!"B� j8��� ��&%n S��G�� _�#���� ������ /MD� ��8�B� _��Z�� �(�C J����
 |#���� 2�+ H�% ����� ��{��'l ����� q ��#����� /.B� �% ��!e� |(�� q ����PX�� Q��e� Q����
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Abstract 

Telecommunications policies and programs are increasingly being used as instruments for urban 

development guidance. This trend so far received little attention from researchers in the developing 

countries. This paper seeks to explore the potential impact of telecom policies and programs of the 

Kingdom of Saudi Arabia in urban development.   

 

The paper is divided into four main sections; the first reviews telecom policies and programs as 

urban development tools; the second describes the information technology infrastructure as 

instrument for guiding urban development; the third examines the general land use patterns; section 

four discusses the urban cyberspace uses and their potential impact on the physical development of 

urban areas. In conclusion the paper highlights three types of relationships that public policies and programs 

in telecom may bring to bear in urban development in Saudi Arabia.  
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Introduction 

 
Worldwide Telecommunication development (hereafter Telecom) has benefited from radical 

technology and regulatory changes in order to become effective urban development tool. The 

previously separated areas of telecom, computing and multimedia technologies converged around 

what came to be known as Information and Computing Technologies (ICT) or simply Information 

Technologies (IT).  The telecom technologies include computerized exchanges, digital data, voice, 

image, video and sound transmission; optic fiber, satellite and other high capacity transmission 

systems; mobile phones and WiFi (wireless fidelity) infrastructure. The computing technologies 

include relatively cheap and user-friendly micro-computing tools easily available in most workplaces 

and homes.  It also increases efficiency of computer communications such as e-mail, online databases, 

electronic data interchange, videoconferencing and multimedia, the growth of Value Added Network 

Services (VANS) and Wide Area Networks Services (WANS).  The media technologies include 

systems for digital transmission, computerized storage and manipulation, the shift from broadcasting 

to narrowcasting as well as an increasing array of tools such as CD ROMS, online interactive services 

and multimedia.  

 

It is generally realized that advances in Telecom are often linked to the economic, social, 

cultural, environmental and physical transformation of cities.  Urban planners and policy makers are 

therefore advised to acquaint themselves with the implications of the changes unleashed by advances 



in telecom as well as the ways in which public policies shape both urban places and electronic spaces.  

They should also appreciate how urban places and electronic spaces are together constructed socially 

within contemporary society (Graham and Marvin, 1996). 

 
Beyond the need for understanding the relationship between telecom and city development, many 

researchers advocate the use of the telecom infrastructure and the converging information technologies as 

instruments for achieving desirable urban development. Cowan (1997) suggests that infrastructure 

connections and modes can be creatively harnessed and integrated with the metropolitan fabric, while 

McGee (1998) proposes that disarticulated cities and city regions could be molded into democratic and 

equitable cities.  Referring to urban transportation Offner (2000) advocates the use of regulatory instruments 

to guide metropolitan development.  Concerned about the relations between form, infrastructure mobility 

and transport of urban life, Dopuy (1991) suggests that physical and technological plans for cities often result 

in certain social, economic and cultural outcomes that are local rather than global. These scenarios by 

researchers in the developed countries suggest exploitation of the relationships between telecom and urban 

development, while researchers in the developing countries have so far neglected this area despite its great 

appeal. 

 
This paper seeks to explore the potential impact of telecom policies and programs of the 

Kingdom of Saudi Arabia in urban development. To fulfill the goal of the study the paper consists of 

four main sections. The first section reviews telecom policies and programs as urban development 

tools. The second section describes the information technology infrastructure as instrument for 

guiding urban development. The third section examines the general urban land use patterns, with 

emphasis on types of land uses, their geographical locations, and their interrelationships. Section four 

discusses the urban cyberspace uses and their potential impact on the physical development of urban 

areas. The conclusion section highlights types of relationships that public policies and programs in telecom 

may bring to bear in urban development in Saudi Arabia 

 

 

1. Telecom Infrastructure Policies as Urban Development Tools 
 

The relevant policy objectives on telecom infrastructure are those stated by the Government of 

Saudi Arabia in the Seventh National Development Plan. These objectives are to be achieved through 

programs being implemented by the relevant agencies. They include Saudi Telecom, which is 

responsible for the development of telecom infrastructure and services, and the Internet Service Unit 

(ISU) of the King Abdulaziz City for Science and Technology (KACST), which is responsible for the 

Internet connectivity and services. 

 

1.1. Policy Objectives: 

 
 According to the Ministry of Planning, the major objectives of the telecommunication services 

sector as indicated in the Seventh Five-Year Development Plan (2000 - 2005) are as follows: 

“ -To provide modern telecommunications infrastructure within an integrated digital network for fixed 

and mobile services as a basis for the provision of all domestic and international services. 

- To satisfy the growing demand for telecommunication services in all regions, to ensure 

comprehensiveness of services and to enhance access to such services in line with population and 

economic growth rates. 

- To provide high quality telecommunication services at adequate prices. 

- To exert continuous efforts aimed at increasing productivity and improving the economic and 

financial performance of the telecommunications and postal services. 

- To develop Saudi manpower and improve their performance standards. 

- To encourage the private sector to invest in telecommunication services, such as, establishing and 

operating networks.” (Ministry of Planning, 2000) 

  
1.2 Programs 

  



Usually public programs are listed in general terms in the Five-Year Development Plan, which 

forms the basis for annual budgetary allocations. The programs consist of allocations for new facilities, 

completing on-going projects, enhancement of certain services, manpower development and conducting 

research on the development of these services.  Most of these programs will be implemented and 

financed through the Saudi Telecommunications Company (STC).  

 
In general, the programs designed to implement the Telecom objectives may be grouped into two: 

direct and indirect. The direct programs are of two types: one is mainly in the form of public 

investments in areas that ensure the achievement of public policy, while the other type is regulatory 

instrument that directs and controls specific development projects. Some researchers see the former as 

positive and the latter as negative instruments (Chapin and Keiser 1979).  On the other hand, the 

indirect programs consist of incentives designed by the government to guide private investors' 

activities to promote the achievement of policy objectives. These direct and indirect programs shall 

now be discussed in some details. 

 

1.2.1. Direct Programs 

 

As indicated earlier the direct programs consist of public investments and regulatory measures. 

With respect to direct investments in the telecom sector, the STC and its predecessor agencies have 

been the key players. It has been estimated that STC strategic investments as at the end of December 

2001 amounted to SR 776 million, out of which Arabsat constituted 82% and Intelsat constituted 7% 

(STC 2002).  Others include Inmarsat, Newskies Satellite both of which offer high-capacity telecom 

services to its members and Arab Submarine Cable Company whose main objective is to build and 

operate submarine communications between Sudan and Saudi Arabia. 

 

As a result of direct investment in the Fixed-line telecom infrastructure, STC had as at 30 June 

2002 a capacity of about 4.7 million fixed exchange lines. Also at this period the total number of 

telephone working lines (including ISDN lines) had reached 3.2 million lines. This represented a 

household penetration of about 70%, which places the Kingdom in the group of upper middle-income 

countries in the International Telecommunication Union classification (STC, 2002).   

 

The mobile telephony infrastructure public investment in the Kingdom has resulted in 93% 

coverage of the nation’s population, which is concentrated in the urbanized central spine linking 

Jeddah-Makkah region through the Riyadh-Qassim urban zone to the east coast Dammam-Jubail 

corridor. The number of mobile phone subscribers has reached 3.5 million as at 30 June 2002, 

yielding a penetration of 16.3 per 100 inhabitants. This has since increased as it has been reported “by 

the end of 2002, the GSM subscriber base in the Kingdom has grown to five million, with a monthly 

addition of an average 300,000”(www.itp.net posting of February 8, 2003). 

 
As far as the regulatory measures are concerned these include the IT specification, copyright and 

intellectual property laws, telecom operational codes, and Internet rules.  

 

The Saudi market system is categorized as being a laissez-faire market operating under the shade of the 

Shari’ah (Islamic legal system). There is inadequate specification of standards regarding most categories of IT 

commodities. In many cases there are no technical standards except that the products need to conform to the 

local electric current. Local sources revealed that the Saudi Arabian Standards Organization (SASO) is 

considering the possibility of drafting standards for communication products in general.   

 

With regards to copyright and intellectual property laws, they have been in the Saudi legal system for 

some time, but until recently they were not enforced. In recent years and with the increase of global trade in 

Saudi Arabia, many vendors called for better enforcement of these laws, starting with the audio and video 

materials. Generally the enforcement of these laws was successful but unfortunately, until now software 

copyrights are still not enforced to the required level. There are no solid figures on the software piracy rate in 

the country, but estimates place it above 75% (STC, 2002). Local and global software developers affected by 

this practice initiated the movement towards enforcement of software copyrights.  



 

The third type of regulatory instruments for policy compliance is the telecom regulatory 

framework formulated by the Saudi Government. The most relevant items of legislation with respect to the 

telecom sector are the regulations by Council of Ministers and those of the Saudi Communication 

Commission (SCC). Those instruments relevant to this study are discussed in some detail here: 

  

First, the main regulatory bodies are the Ministry of PTT (MoPTT), Saudi Communication 

Commission (SCC) and the Internet Service Unit (ISU). Under the law, prior to the introduction of the 

regulations and the formation of SCC, the MoPTT was vested with the responsibility of supervising 

the performance of STC in the provision of telecom services. The MoPTT usually prepare the 

policies, development plans and programs for the telecom sector, coordinate with concerned 

authorities regarding services provided to Government agencies and represent the Kingdom of Saudi 

Arabia in local, regional and international bodies in the telecom sector. 

 

The Saudi Communication Commission (SCC) is a legally independent regulatory authority of 

the Saudi Arabian telecom industry. The SCC was established in 2001 to organize the telecom 

industry and establish an environment conducive to competition and subscriber protection, whilst 

safeguarding the rights of all existing players. Its main objective is to encourage investment in 

telecom infrastructure and services to enable the provision of high quality and reliable telecom 

services at affordable prices across Saudi Arabia. For that purpose, SCC has been granted broad 

regulatory powers as set out in the SCC regulations and rules. 
 

The ISU’s mission is to provide outstanding services and fair competition between service providers, 

ensure the transfer of technology, and to increase awareness about Internet in the society.  Toward this end, it 

is expected to guarantee efficient Internet service by preparing and disseminating regulations related to Internet 

services in KSA. The ISU, coordinates with other government agencies in KSA like the Ministry of Commerce 

and the Ministry of Interior to prepare and amend regulations and policies to ensure proper and smooth 

operation of services in the Kingdom both administratively and technically. It also publishes and updates 

regulations on ISP licensing, their operational guidelines and dial-up service pricing.  Its other responsibilities 

include Internet connectivity to and from outside world, content filtering to protect the public interest and 

monitoring international bandwidth to so as to avoid traffic jams. 

 

Another arm of KACST, relevant to the Internet use in the Kingdom is the Saudi Network Information 

Center (SaudiNIC), which is supervised by the ISU.  SaudiNIC, a non-profit unit, is in charge of 

administering the domain name space under (.sa) and is responsible for allocating blocks of IP addresses to 

universities and local ISPs in Saudi Arabia only. As at the 20th February 2003, 5001 domain names were 

registered, of which 4070 were commercial (.com.sa), 122 educational sites (.edu.sa), 312 government 

departments (.gov.sa), 53 medical (.med.sa), 103 ISPs (.net.sa) 242 semi-public organizations (.org.sa), 10 

public units (.pub.sa) and 89 domain names of schools (ISU, 2003, see http://www.isu.net.sa/index.htm).  

 

A second safeguard was to encourage competition so that STC does not abuse its dominant 

position and avoid monopoly practices.  A dominant operator is defined under the regulations as an 

operator whose services cover at least 40% of a specific telecom market.  The regulator has 

determined that STC is a dominant service provider with respect to all telecom markets in Saudi 

Arabia. An abuse of dominant position or anti-competitive practice may result in the imposition of 

penalties in accordance with the regulations.  

 

Third, universal service and access obligation to ensure fair practice prevails. The universal 

service is defined “as the obligation to provide the minimum level of telecommunications services of 

adequate quality and price to all users” and on the other hand universal access is meant to be “the 

obligation to enable all users within Saudi Arabia to avail themselves of a minimum level of 

telecommunications services of adequate quality, within a specific geographic area and at a suitable 

price.” (STC, 2002) 

 

The implication of these obligations are that SCC may require STC, to submit universal access 

and service plans, setting out the geographic areas in the Kingdom of Saudi Arabia in which it 



proposes to extend the availability of its services and access.  Furthermore, as part of its policies the 

SCC is required to develop for consideration by the MoPTT, alternative methods of funding of 

universal services.  

 

The fourth regulatory instruments for achieving Telecom policy goals are the Internet regulations 

enacted by the government. The agency involved in this is the Internet Service Unit (ISU) whose tasks are 

to prepare and disseminate regulations related to Internet services in KSA.  The ISU, which represents the 

KASCT in this matter, coordinates with other government agencies in KSA like the Ministry of Commerce 

and the Ministry of Interior to prepare and amend regulations and policies to insure proper and smooth 

operation of the service in the Kingdom both administratively and technically.  

 

To ensure that the use of the Internet conform to Shari’ah, the Saudi Council of Ministers has 

enacted the following Internet rules that became effective as of 12 February 2001. From that date all 

Internet users in the kingdom shall refrain from publishing or accessing data containing some of the 

following: 

 
“- Anything contravening a fundamental principle or legislation, or infringing the    sanctity of Islam and 

its benevolent Shari’ah, or breaching public decency.  

- Anything contrary to the state or its system.  

- Reports or news damaging to the Saudi Arabian armed forces, without the approval of the competent 

authorities.  

- Publication of official state laws, agreements or statements before they are officially made public, unless 

approved by the competent authorities.  

- Anything damaging to the dignity of heads of states or heads of credited diplomatic missions in the 

Kingdom, or harms relations with those countries.  

- Any false information ascribed to state officials or those of private or public domestic institutions and 

bodies, liable to cause them or their offices harm, or damage their integrity.  

- The propagation of subversive ideas or the disruption of public order or disputes among citizens.  

- Anything liable to promote or incite crime, or advocate violence against others in any shape or form.  

- Any slanderous or libelous material against individuals.” (Al-Watan newspaper of 21/11/1421). 

 

Stricter control demands that all private and government departments, and individuals, setting up 

websites or publishing files or pages, shall respect commercial and information convention and shall 

seek the approval of government authorities. It is also expected that   the design of websites and pages shall 

be in good taste, be effectively protected and owners shall take full responsibility for their websites pages, and 

the information contained therein. 

 

To summarize, we have identified the regulatory bodies’ main responsibilities as well as their tasks 

of encouraging competition amongst telecom service providers.  We also highlighted the obligations 

of the universal service providers in ensuring that fair practice prevails.  Further, we pointed out that 

the key regulatory instruments for achieving Telecom policy goals were the Internet regulations 

enacted by the government.  

 

 

1.2.2. Indirect Programs 

 

A number of incentives have been applied to facilitate the development and the application of telecom 

infrastructure in the Kingdom. They include the use of favorable telecom price mechanism, increasing 

security and stability of the Internet, promotion of hardware and software manufacturing, and liberalizing 

labor market for information technologies. 

 
The first instrument used to boost the development of Telecom infrastructure is the price manipulation 

of telecommunication services.  The reduction of tariff not only increased the overall demand for Telecom 

infrastructure, it was also an important instrument used by the STC to raise its revenue level with which to 



build sustainable customer base that will increase the demand for telecom infrastructure. Since the 

comercialization of STC in 1998, the tariffs have been gradually reduced, and hence increased the 

affordability and number of the users of its fixed line and wireless services. Fixed line tariffs (SR per minute) 

for international calls have been decreased from SR 6.57 to SR 4.21 in June 2002, while the mobile tariff has 

declined from SR 6.57 to 3.95 SR in the same period. Likewise, there was an equivalent reduction in the 

domestic fixed line and mobile tariff. 

 

 The second incentive took the form of increased security and stability of the services. It 

seems clear that e-commerce and e-government strategies will not work if the transactions through the 

Web are insecure. For example, a young man willing to buy a computer may prefer to pay more at the 

counter than to buy at a discount through the Web if the system is insecure. Likewise a purchasing 

department may not switch procurement to the Internet if it is not certain it can log on all the time. 

These issues are the responsibilities of, Saudi Arabian Monetary Agency (SAMA), KACST and STC. 

For its part KACST plans to put in place a public key infrastructure (PKI) system that will enable a 

secure Kingdom-wide e-commerce. SAMA is also helping by piloting an online payment for business 

e-commerce based on widely-used SWIFT technology and it is also introducing a new electronic 

securities trading system that will deliver straight through possessing of payment and share transfers. 

The contributions of the STC in solving these problems are focused in four areas: putting a robust 

infrastructure in place, improved customer services, reliable customer solutions and increased Internet 

efficiency (Ingham 2002).  

 
 Efforts to increase the number of Internet users are aimed at creating more indigenous technology 

expertise while at the same time making it easier for skilled overseas personnel to enter the Kingdom 

(Ingham, 2002). The long-term measures relating to creating IT-savvy workforce in the Kingdom is 

addressed by the Al-Watani project. The aim is not just to have students learning about technology, but 

also to have technology become an integral part of all students’ studies, and thus an everyday part of their 

lives. To this end it seeks to put PCs into every single one of KSA’s classrooms and have them linked into 

a Kingdom-wide network of information. The Kingdom’s existing fiber-optic infrastructure will be used to 

link cities together on the Watani network. New wireless systems are being built to link sites within the cities 

whereas satellites will beam content into the rural areas. The project will progress in four stages over five 

years.  The first phase is to equip over 21,000 schools with PCs, equipment networks, Internet access 

and peripherals. The hardware requirements are valued at over 480 million US dollars, with a total 

budgeted cost of SR 5 billion (Arab News of 15 January 2003). 

                  

The third type of instrument to achieve the Telecom policy of the government is the promotion of 

Telecom hardware manufacturing. There is no significant hardware production operation in the 

country.  This could be attributed to the lack of adequate human recourses and technology, the strict 

regulations and the structure of the economy that is heavily based on oil. In the area of computers, 

most of the existing operations are in the form of assembly lines, some of which are of high quality. 

Some firms have the potential to be significant players in the local market in the short run and possibly in the 

region in the long run. In addition, several smaller firms produce printed circuit boards, the quantity of which 

are insignificant, but could be the foundation for more advanced forms of manufacturing in the future.  

 

The fourth incentive aimed at achieving Telecom policy goals is the promotion of software development. 

Saudi Arabia’s software manufacturing operations are far ahead of the hardware operations. The initial 

objective of the software industry was to meet the local demand, and once this was achieved the focus shifted 

towards the regional demands. The regional market showed a great demand for an Arabic version of software 

in preference to the English version. Based on this need several firms saw an opportunity to gain market share 

by providing a solution to this problem.  

 

The first products introduced to the local markets were simple word processing applications that 

supported Arabic language, the development of which was enhanced with the introduction of the 

Arabic version of Windows. From there the demands for other types of applications followed and 

were met by local firms. Later, however, firms that provided partial or total solutions started to enter 

the market. Thus, gradually the market in Saudi Arabia is taking shape, where some firms tend to 

concentrate on software development and others on network and Internet solutions (Behery, 1998). 



 

The fifth incentive is liberalizing labor market for information technologies. As suggested above there are 

plans through Al-Watani and other projects, to boost local IT labor supply. Most of the current local supply is 

from college graduates with degrees in Information Technology related majors from three major universities 

that offer programs in this field: The first of these is King Saud University (KSU) in Riyadh, King Abdulaziz 

University (KAU) in Jeddah and King Fahad University of Petroleum and Minerals (KFUPM) in Dhahran. 

 

The development of Prince Abdullah bin Abdulaziz Science Park (PASP) in 2002 in affiliation to 

the KFUPM in Dhahran is an attempt to achieve some of the stated goals and policies of the 

government. The main mission of Information Technology mediated PASP, which enjoys support, is 

to develop a financially sound physical and operational entity designed to foster technology 

development from the laboratory to the marketplace; to house R & D facilities, high-technology 

companies and a business incubator in collaboration with the industry; and to assist in the 

commercialization of innovations based on regular interactions between professors, students and 

managers of industry. The first phase is scheduled to be completed by 2004 and will house companies 

interested in Saudi Petroleum and IT-based industries.  It is expected that 20 companies will be operating by 

the end of 2005 (KFUPM, 2003). 

 

Computer training by public and private institutions provide the remainder of the local labor supply. 

Many higher educational institutions such as King Faisal Universities, King Khalid Universities, the Girls’ 

Colleges and the Institutes of Administration have initiated courses in computer training. Private firms as well 

as some institutions such the Chambers of Commerce provide programs that aid individuals to be more 

computer literate. 

 

The second source of labor is the global market, which has been historically the major source of labor for 

the country. On the other hand this portion of the supply chain has been shrinking, mainly due to stricter 

immigration laws. The Saudi government has also been implementing a Saudization program, which has been 

largely effective in increasing the level of Saudis in the work force. Nevertheless, the global pull of the labor 

market will still be there for the near future, because of economic and technology transfer issues. 

 

2. The Information Technology Infrastructure 
 

The emerging digital technologies and the new commercializ-ation and eventual privatization of 

networked services in the kingdom combined to foster the emergence of more effective and robust 

ICT infrastructure, facilitate the growth of users and wider range of uses of ICT tools especially the 

Internet. This section discusses the national telecommunications architecture system and the profile of 

telecom infrastructure in urban areas. 

 

 

2.1. National Telecommunications Architecture System  
 

In 1999, the Internet service became available in the Kingdom, with all the connections routed 

through a state server (Internet Service Provider), sited at the King Abdulaziz City for Science and 

Technology. The Saudi Telecom Company (STC) provides the external means to access the Internet. 

The service is made available for public institutions, private firms and residents. 

 
The ISPs are registered commercial companies that provide first-level Internet 

access to the general public, government and private sector through dialup and 
leased lines. The 29 ISPs are connected to the National Backbone and to the 
International link at ISU and they connect their subscribers to these networks. In 
addition to providing links to the networks, ISPs enables subscription accounting, 
customer support and other value added information services. 
 

The second-level link is the national backbone infrastructure provided by the 
Saudi Telecomm Company (STC), which has heavily invested in a high-speed 



network connecting most parts of the Kingdom. Currently, most of the main regions 
of the Kingdom are covered by this backbone with expansion planned for the few 
remaining regions. ISU and all ISPs are connected to the infrastructure, which carries 
Internet traffic inside the Kingdom and to the International link at the KACST in 
Riyadh. The three providers of the infrastructure are Uunet, France Telecom, and 
Teleglobe—each with STM-1 (155 Mbps) link. These firms provide a total available 
bandwidth of 465 Mbps, with only about 40 % being used at peak hours which are 
usually between 8 p.m. and 4 a.m. (Al-Zoman, 2001).  
 

The third-level, international link connects the national backbone to the 
international Internet through KACST-ISU in Riyadh (Figure 1). The international link 
is operated by ISU and all international traffic to the Kingdom normally go through 
this link to enable effective blocking of in-coming unacceptable proxies. All users 
(individual, company, organization or government agency) other than universities 
have to subscribe through one of the licensed commercial ISPs, to whom users may 
turn for support.  Thus although ISU is responsible for providing Internet service in 
KSA, it does not provide connectivity or support to end-users. ISU only provides 
Internet connectivity to universities and licensed commercial ISPs who in turn provide 
the service commercially to individuals, companies, organizations and government 
agencies. 

 
The major cities Internet dial-up access infrastructure was built as part of the first phase of 

Internet infrastructure development. This phase covers cities such as Riyadh, Jeddah, and Dammam 

Metropolitan Area. The second phase was much larger and covered more cities such as Makkah, 

Madina, Tabuk, Hail, Taif, Abha, Jizan, Najran, Yanbu, and Abqaiq.  This phase increased the ATM 

Core Nodes to 4, ATM Edge Nodes to 57, Dial-in POPs to 28, and enables the Dial-in national 

coverage to reach 100 percent (Wohnfurter, J. and A Pennington, 2000). 

 

Source: KACST (www.kacst.edu.sa.isu 

Figure 1- Internet Infrastructure in Saudi Arabia 

 

 2.2. Profile of Telecom Infrastructure in Urban Areas 
Telecom infrastructure at the level of urban areas consists of the telecommunications network 

and the complimentary tele-services that enable residents, firms and institutions to use the network for 

interaction in the cyberspace. The support services that enable the increased cyber-activity in urban 

areas include sales and services of computers and their accessories, and Internet Cafes. 

 



Dammam Metropolitan Area (DMA), which is located in the Eastern Province and consists of the 

three cities of Dammam, Al-Khobar, and Dhahran, will be used as a case study to show the number 

and the distribution of tele-services in urban areas.   In a recent study, Bu-Ali (2001) identified the 

distribution and number of these elements of tele-activities in the DMA as shown in Table 1.  

 

The location of retail places for computer and related accessories business has revealed some cluster 

patterns along certain streets and in certain Malls.  For example in Dammam along CBD portion of King 

Fahad Street, and in Hawa Mall. In Al-Khobar the businesses are along the CBD strips of King Fahad Streets, 

Gulf Center, and Al-Dossary Mall.   

 

The locations of Internet cafés, however, are dispersed in Dammam and Al-Khobar. They provide the 

non-computer owning individuals and groups access to the Internet and opportunities for socializing in more 

conducive surroundings. About 55 Internet cafes were identified in June of 2003. This service exists in the 

local streets in the city center, in a quiet high-class neighborhood, along main commercial streets or sometimes 

associated with petrol stations or form part of the many malls in the metropolitan area. 

. 

Table 1:  The Distribution and Number of Tele-Activities in D.M.A 

in 2001 

 
Location Internet Café Computer & accessories 

Dammam 24 56 

Al-Khobar 31 21 

Total 55 77 

Source: Bu-Ali, 2001. 

3. Land Uses' Characteristics in Urban Areas 

 
This section will describe the general land use pattern in the urban areas with emphasis on types 

of urban uses, their geographical locations, and their interrelationships. For the purpose of this study 

urban land uses are grouped into three main categories: residential- recreational related uses; 

industrial-commercial related uses; and institutional uses. 

  

3.1 Residential- Recreational Related Uses 
 

Residential uses in urban areas are of three categories: high density (HD), medium density (MD) 

and low density (LD). Generally the HD areas are the CBDs, while the MD are the mixed 

development outside the CBDs.  LD are large tracks of land developed as campuses for higher 

institutions, the gated community compounds managed by firms, as well as planned high class and 

low density areas.  

 

Recreational uses include sports clubs/stadium, parks in the neighborhoods levels, cities-serving 

parks, and for coastal cities include beaches, and corniche developments. These places provide 

opportunities for face-to-face exchange of information and ideas. 

 

Types and times of uses include those face-to-face interactions and exchanges at homes (reception 

rooms for gentlemen and ladies); in the mosques where people meet five times for daily prayers, as well as 

cement community ties of caring and sharing of grief and happiness at times of life events: birth, marriage, 

sickness, death.   

 

3.2 Industrial-Commercial Related Uses 

 
The location and scale of industrial –commercial related uses are important because they need 

high-speed telecommunications network in order to function fully and to make effective and efficient 

contribution to the new information driven urban economy. 



 

With respect to size and location of industrial uses two trends have emerged. The first is the 

attempt by the municipalities to identify serviced sites where small light manufacturing and service 

workshops are located. Leap-frog type of development is the second trend. In this case industrial 

estates that were initially located at the fringe of the city, for example, the first industrial city in 

Dammam quickly became part of the fully developed urban fabric leading to the development of 

another estate outside the urban areas (Benna and Awad, 1995: 129-132).  

 

Regarding commercial related uses, the following patterns are emerging. The first of these are the 

CBD areas that consist of mixed residential and retail. The second trend is the emergence of malls and 

larger super markets and exhibition places  (both open air and enclosed) at the periphery of the cities. 

Then there are the linear streets connecting neighborhoods that are used for wholesale and retail.  

 

 

3.3. Institutional Uses 
 

Public institutions are important providers, regulators and consumers of telecommunications 

infrastructure. They not only seek to provide a level-playing field for the orderly growth of more 

competitive tele-mediated urban economy, but also to offer guidance for the physical development of 

the urban areas. 

 

The institutions consist of government and municipal offices, law-enforcements agencies, 

schools, hospitals, most of which are located in the centers of the cities or in residential 

neighborhoods. Larger areas for public use such defense establishment like the army, air force and 

national guard- are located at the periphery of urban areas. The commercialized public institutions 

such as STC, Ports Authority, Saudi Railways, Airports are also usually located at the outskirts of 

cities, although some of them are already taken over by the pressures for development.   

 

 

4. Urban Virtual Uses and their Potential Impact in Physical  

Development 
 

Urban residents, firms and institutions are the main groups of IT users. Residents are the Saudis 

and non-Saudis who are legally residing in urban districts. Firms are defined here as those profit 

motivated commercial, industrial or service providing institutions that operate from urban areas in the 

Kingdom, while institutions refer to public supporting organizations at the local or national level that 

have their main offices and branch offices in urban areas. 

 

Cyber activities in urban areas are driven by the available infrastructure, hardware and software. 

They are influenced by the activities of the main urban actors like residents, firms and institutions as 

defined above. 

 

 

 

4.1. Residents Related Virtual Uses 

  
Residents use the Internet for personal or groups’ leisure, socialization, business and educational 

purposes. Age, education, income and other demographic characteristics of the residents using the 

Internet are reported in the 1999 and the 2002 nationwide users surveys which were conducted by 

KACST.  According to the 1999 survey, about 71% of the Internet users were below the age of 25 

years, while the 2002 survey shows that 46% were below 25 years. Regarding education, the 1999 

survey indicates that 81% had higher education (bachelors degree or higher), while 19% had lower 

level of education. The 2002 figures show that the proportion of those with higher education was a bit 

less (63%) but those with lower education has risen to 37%. 

 



More than half  (55%) of the respondents of the 2002 survey were earning below SR 10,000 a 

month, while those earning above this level constituted about one-fifth (18%), and those with no 

direct source of income were more than one-quarter (27%). The same survey shows that males tend to 

dominate the use of the Internet (95%of the respondents). More than half  (55%) of the respondents 

were singles, 44% married and 1% divorced.  The users indicated that they had access to the Internet 

mostly from home- 80 % in the 2002-Survey and 79% in the 1999-survey. The other points of Internet access 

were work places, and Internet cafes. 

 

There are some noteworthy characteristics of the technology used by residents, as revealed by the 

2002-survey that need to be highlighted. For example, the number of family members using an 

Internet subscription varies from one user only (28%), 2-4 users (53%), 5 users (8%), and 6 users and 

above (11%). The number of PCs (including laptops) owned by the family of the respondents also 

varied: only one PC (38%), 2 PCs (31%), 3 PCs (21%) and over 4 PCs (10%).  

With respect to the types of preferred applications by individuals, the 2002-survey shows that 

web- browsing was the most preferred, followed by e-mail, and then others which include FTP and 

web publishing. The respondents indicated that they also use- though to a lesser extent- telnet, video, 

e-commerce, chatting, net phone and other applications specialized for the Internet Service Providers. 

The 1999 user-survey shows similar pattern of preferences. 

 

The 2002-survey shows that the netters tend to seek the following information in order of 

preference: software downloading, general knowledge, news, entertainment, research, chatting and e-

commerce. The 1999-survey indicated a slightly different pattern of priorities in the following order: 

general education, news, entertainment, computer software, discussions, science and research information and 

e-commerce. 

 

4.2 Firm related Virtual Uses 
 

According to the 1999 KACST survey it seems that the private business firms were not initially 

as technology savory as the public institutions. This is clearly indicated in Table 2. There are some 

indications that firms eventually overtook government in their IT infrastructure outlay.  

 

The industrial-commercial related uses of the Internet are sketched out by private firms' usage that was 

revealed by the 1999 Market Survey by ISU of 159 Saudi Firms.  The survey shows that 50% use the web for 

product information, 14% for customer service and support, 5% for education, and the rest (31%) for other 

purposes. Regarding Internet access, it was indicated that 43% have Internet access. Only 10% of the 

companies with Internet access have web sites and 50% would like to have one. 

 

With respect to E-Commerce Saudi Arabian Monetary Agency (SAMA) has successfully carried 

out two projects. Firstly, the Saudi Payment Network (SPAN), created in April 1993, allows different 

banks to use online electronic funds transfer (EFT) capabilities for their automatic teller machines 

(ATMs) and Place of Service (POS) terminals. Secondly, the Inter-bank settlements which were done 

through an EFT switching system is known as Saudi Arabia Riyal Inter-bank express (SARIE). This was 

launched in August 1997. Previously, all inter-bank transactions were settled by paper.  

 

Firms can be divided into three categories according to their electronic commerce use. The first is 

the Saudi trading partners (distributors and agents) of major international suppliers. The second 

consists of major national companies that procure from a large number of local and international 

suppliers. The third are medium and small businesses that operate in their local areas. It seems that the 

first two groups are more advanced in their electronic commerce program than the third group. 

 

Table 2: IT Infrastructure in Business and Government in 1999 

Profile of agencies and Info Systems Business Government 

More than 200 employees 22% 84% 

High-end Intel Servers 16% 61% 

IBM Mainframes 12% 44% 



Four or more operating systems 14% 42% 

MIS department 37% 93% 

Have LANs 54% 91% 

Have Internet access 30% 75% 

Plan to have web site 50% 62% 

  Sources:  http:/isu.net.sa/surveys&statistics/Saudi-market.htm 

4.3 Institution Related Uses 

 
According to the ISU national survey conducted in 1999, most (84%) of the government agencies 

have more than 200 employees and many (61% of them) use high-end Intel servers. However, less 

than half (44%) of them use IBM mainframe computer and even less (42%) have over four operating 

systems.  Concerning the Information Technology management, the majority (93%) of the agencies 

has Management Information System (MIS) departments; while about the same proportion (91%) 

have Local Area Networks. Regarding Internet connection, it is reported that three-fourth of them had 

Internet access while many (62%) of them plan to have websites (Table 2). 

 

Public Institutions normally use the Internet in two broad ways. In the first place, it is used to 

promote the overall socio-economic and cultural development of the society. This social 

transformation approach is more pervasive than the second approach that seeks to increase the 

efficiency and effectiveness of government in the delivery of basic services to its citizens. There are 

indications that the Saudi public institutions are developing plans to cope with the challenges of these 

two approaches, but these plans are still in the making. 

 

As far as the social transformation approach is concerned, e- learning and e-commerce activities 

exemplify this type of change. As mentioned earlier, the Saudi e-leaning efforts are focused on the Al-

Watani project as well as by many of the higher educational institutions. 

 

With respect to efficient service delivery approach the concept of e-government is used to 

improve the efficiency and effectiveness of the delivery of public services. Toward this end most 

central ministries and their supporting agencies have started by establishing websites (ISU, 2003). 

These websites, however, are currently merely providing information about the functions of the 

agencies. They are not interactive, and therefore do not allow the public to transact business with the 

government, nor do they encourage popular participation in decision making, increase efficient 

government purchasing methods, and increase transparency.  

 

While it may be true that websites of public institutions could provide a useful interaction space 

between the citizens and government (C2G), it also offers an opportunity for wider interactions with 

other relevant parties. They could, for example, foster interactions with businesses and other 

governmental agencies.  Some of the benefits that could be tapped through the websites are:   

• Government–to-Citizen (G2C): where the citizens can make effective contribution to the 

efforts of the government and efficient utilization of public services.  

• Government-to-Business (G2B): reduce government’s burden on businesses by eliminating 

redundant collection of data and better leveraging of e-business technologies for communication;  

• Government-to-Government (G2G): make it easier for states and localities to meet 

reporting requirements and participate as full partners with the federal government in citizen 

services. Other levels of government will see significant administrative savings and will be able to 

improve program delivery because more accurate data is available in a timely fashion. 

 

Internal Efficiency and Effectiveness (IEE): Make better use of modern technology to reduce costs and 

improve quality of central government agency administration, by using industry best practices in areas such as 

supply-chain management, financial management and knowledge management. Agencies will be able to 

improve e-government strategy effectiveness and efficiency, eliminating delays in processing and improving 

employee satisfaction and retention. 

 



Focusing on these G2C, G2B, G2G and IEE components could greatly help the Saudi 

government and its agencies to enhance the participation of the various community segments in the 

emerging digital economy. The role of public officials in the implementation of this strategy is 

therefore very crucial. 
 

5. Conclusions   
 

The above discussion shows that the relationship between telecom and urban development are complex 

and at times contradictory.  We shall conclude by highlighting three types of relationships that public policies 

and programs in telecom may bring to bear on urban development in Saudi Arabia.  

 

First, complementary and enhancement effects suggest that the use of cyberspaces would complement 

and enhance the capability, efficiency and attractiveness of physical infrastructure networks and urban 

development.  Telecom-mediated technologies can boost the capabilities of these networks in order to meet the 

increasing demand for their services, without resort to physical expansion. For example, an increase in the 

demand for telephone lines in the city centers may be met not by building new cables but by using satellite 

system or electronically enhancing the existing lines. In this more likely scenario the physical movements of 

goods and services; and the electronic flows of information, data, sound, etc would be mutually reinforcing 

each other. Likewise e-learning and e-commerce would complement and enhance the existing educational and 

commercial facilities.  

 

Second, the generation effects result from the links between urban spaces and cyber spaces. Public 

policies and programs in telecom may generate more physical activities in the urban centers rather than 

substituting them. For example, efficient and reliable telecom connections allow for the generation of more 

trips due to the use of electronic space (mobile phones, the Internet and faxes) to coordinate and direct physical 

trips to different sites in urban areas. In addition, the “dead” time of travel can turn into ‘live’ working time by 

reporting and discussing work related issues using such devices as mobile phones and satellite linked 

computers to exchange data, image, voice and graphics. This would allow completing some of the office work 

outside regular office hours that may result in allocating more time for supervising fieldwork. Thus, intense use 

of Information Technology would encourage cyber social and community interactions that may generate more 

physical activities.  

 
Third, substitution effects imply that urban physical activity would be exclusively replaced by cyberspace 

activities. For example, the expensive office space in central urban areas may be substituted by working from 

home linked up within cyberspaces, and face-to-face meetings and conferences may be substituted by tele-

mediated virtual reality and videoconferencing technologies that link personnel in the field and those in the 

headquarters.  Moreover, the drive towards cyber-tuition, as being experimented by some higher educational 

institution in the country, may substitute physical class interaction. At the social front, virtual communities or e-

groups using bulletin boars, e-mail, electronic chatting or conferencing may substitute face-to-face interactions. 

As a result, these developments reduce the demand for physical spaces and the cost, stress and the 

environmental damage of physical commuting. Nevertheless, substitution effects are still being experimented 

with, but the hybrid activities will be there, and probably there will be no total substitution of the physical by 

the cyber interactions.  
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