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1. Introduction 

Urban happiness has increasingly become an interdisciplinary concern in urban 

design and environment

design components relate to happiness in two structurally different neighborhoods of 

Qom, Iran: Bajak II, a gradually developed and semi

Pardisan, a newer, planned, and pe

which urban-design components are more strongly associated with happiness in each 

neighborhood; how the relative importance and structural weight of these 

components differ; and how differences in the physical and 

the two contexts correspond to these patterns.

 

2. Literature Review

The study conceptualized happiness as a multidimensional outcome produced 

through the interaction of three systems: physical design, social interaction, and 

environmental perception. Ten urban

transportation and accessibility; security and safety; environmental quality and green 

space; walkability and cycling; functional diversity and neighborhood services; 

social interaction and civic participation; third places and happiness
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Urban happiness has increasingly become an interdisciplinary concern in urban 

design and environmental psychology. This study therefore examined how urban

design components relate to happiness in two structurally different neighborhoods of 

Qom, Iran: Bajak II, a gradually developed and semi-traditional neighborhood, and 

Pardisan, a newer, planned, and peripheral neighborhood. The study examined 

design components are more strongly associated with happiness in each 

neighborhood; how the relative importance and structural weight of these 

components differ; and how differences in the physical and social characteristics of 

the two contexts correspond to these patterns. 

2. Literature Review 

The study conceptualized happiness as a multidimensional outcome produced 

through the interaction of three systems: physical design, social interaction, and 

ronmental perception. Ten urban-design components were selected: mobility, 

transportation and accessibility; security and safety; environmental quality and green 

space; walkability and cycling; functional diversity and neighborhood services; 

tion and civic participation; third places and happiness-making spaces; 
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presence and spatial dynamism; environmental perception and aesthetics; and sense 

of belonging and neighborhood satisfaction. The framework emphasized that these 

components should not be understood as isolated predictors. Rather, happiness was 

associated with their effective overlap and interaction at the neighborhood scale. 

 

3. Methodology 

The research was applied in purpose and quantitative in approach, using a 

comparative-analytical survey design. Based on Cochran’s formula, 400 respondents 

were selected from each neighborhood, yielding a total sample of 800. A 

combination of cluster and simple random sampling was used. Data were collected 

through a researcher-developed questionnaire containing demographic questions and 

30 items, with three items assigned to each of the ten components, measured on a 

five-point Likert scale. Internal consistency was assessed using Cronbach’s alpha, 

with coefficients of 0.891 for Bajak II and 0.749 for Pardisan. Spearman correlation 

analysis was used to assess the strength and direction of associations between the ten 

components and happiness. Exploratory factor analysis with Varimax rotation 

identified the underlying structure of the indicators, while separate multiple 

regression models estimated the relative contribution of each component to 

happiness. 

 

4. Results   & Discussion 

The Spearman results revealed substantially different association patterns. In Bajak 

II, presence and spatial dynamism had the strongest correlation with happiness (r = 

0.826), followed by functional diversity and neighborhood services (r = 0.814), and 

walkability and cycling (r = 0.810). Environmental perception and aesthetics (r = 

0.760), social interaction and civic participation (r = 0.762), third places and 

happiness-making spaces (r = 0.748), belonging and neighborhood satisfaction (r = 

0.759), security and safety (r = 0.713), and environmental quality and green space (r 

= 0.639) showed positive associations. Mobility, transportation and accessibility had 

the weakest association (r = 0.273). In Pardisan, security and safety had the strongest 

correlation (r = 0.630), followed by social interaction and civic participation (r = 

0.585), whereas belonging and neighborhood satisfaction had the weakest 

correlation (r = 0.352). 

Exploratory factor analysis further demonstrated different structural configurations. 

Bajak II produced six factors explaining 59.263% of total variance. The first factor 

combined social relations, neighborhood services, vitality, presence, satisfaction, 

belonging, and related everyday environmental qualities, indicating a relatively 

integrated social-functional structure. Pardisan produced ten factors explaining 

59.592% of total variance. The first factor emphasized social interaction, women’s 

security, children’s play safety, participation, neighborhood happiness, child 

presence, and satisfaction, while other factors grouped lighting and green-space 
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conditions, third-place spaces, daily services and aesthetics, mobility and parking, 

children’s recreation, neighborhood support and vitality, walkability, pavement 

quality, and furniture, green space, and nighttime safety. Two items (satisfaction 

with the quantity and quality of public transportation and neighborhood cleanliness) 

did not achieve acceptable factor loadings in Pardisan. 

Regression results showed a different hierarchy. In Bajak II, the highest 

standardized beta coefficients were environmental perception and aesthetics (β = 

0.178), environmental quality and green space (β = 0.156), and walkability and 

cycling (β = 0.151); the lowest were belonging and neighborhood satisfaction (β = 

0.124) and mobility, transportation and accessibility (β = 0.102). In Pardisan, the 

highest coefficients were environmental quality and green space (β = 0.198), 

walkability and cycling (β = 0.193), and presence and spatial dynamism (β = 0.192), 

while the lowest were functional diversity and neighborhood services (β = 0.163) 

and belonging and neighborhood satisfaction (β = 0.131). 

 

5. Conclusion  

The findings demonstrated that the relationship between urban design and happiness 

is context-dependent rather than uniform. These findings provided a context-

sensitive basis for neighborhood design. Bajak II exhibited a predominantly social-

functional pattern and a more integrated factor structure, in which everyday services, 

social relations, vitality, and environmental qualities are closely interconnected. 

Pardisan showed a security-social pattern, together with a more differentiated factor 

structure in which physical and social needs appear as more distinct dimensions. The 

regression findings additionally indicated that aesthetic and environmental qualities 

have greater weight in Bajak II, whereas green-space quality and walkability have 

greater weight in Pardisan. Accordingly, urban-design interventions should be 

context-sensitive: in Pardisan, priority should be given to improving green-space 

quality, pedestrian continuity, lighting, perceived security, and small semi-public or 

third-place spaces that can support interaction. In Bajak II, priority should be given 

to preserving and improving environmental aesthetics, upgrading minor physical 

infrastructure, and maintaining functional diversity and social vitality. Overall, 

happiness cannot be explained by a single universal combination of urban-design 

factors; rather, its spatial determinants are shaped by the specific physical and social 

logic of each neighborhood. 

 

Keywords: Urban Happiness, Planned Fabric, Gradual Development Fabric, 

Pardisan, Bajak II. 
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 QP�$ �� .����10  ,5H��� ��D5- �� �%+A ��	g� � ��%& 
���3 
�T� ,BP2-) ����& (  #��p/�
81� @�& . �7& ��2    '�(�/E ,�� ���0�� ,0 �%+A �� [
��- ��� ,:(� @��*� ,� ,BP2- @� F:�

@�& ���- ,-�/91�� �� Y�21  : 
- @���9- .�+� &�(.  
  

  

  
 5 62- /�0�1 ��2	 34!'�!  

  
 
��KP��- @����- 
6�K-),��- '�H:��� � ���  !�� ���(  

,+(*+ '�(/E ,� #$ �%& <� '�H:��� � ���  !�� ,��- �� .,KP��- F:� ��    ���(�- ����
,BP2- �������	�� �� �+�& l�r5+�    ,B�H�6 ��� 8�6�� �� �� ���& �� ��%& 
���3 ���   ����

8�K$(- � ,K1(� �(& ,H:��- J��B5- 
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 5 63- �1��@�A� 
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�� �B���  

 &
� '(�" , K�)-��� -�� ���Z+ ������+ ,
��+ -.�" ( ��)���* , K� 
) �/�� ,����" -.�"

-�� ���Z+ �����M� 
 ��	 ]^( 

  
  ��� ���  !�� ,��-14748         <� 
�7: .
*�1� ���*�&�1 F:��RA =�
3 8��K*! ��B+

,��- � 
*:�$ o�5
H+ ��� ,��/- �1 86�� ���5-� �� � #0��5- ,*�+ 
56�� �� #$ �%&    
+���- ����
,K1(�          �  ��+���� ��&� �(�)P� ,�:�� ��� .,��� ��/a 
�3 �� � M:��� ,� ,0 ���� ���$ ,56�:

     8�1� ,�56�� �7�& '�/0��1 @��-<�� ���<��+ .     <� 
�
�0�� 'A ���
P�0 ��5R��1 .�� F�:� <�
86�� � #p/-�+ ���K- ,7
& .,+��C:� ���  ���6    ������0 
�K�
3 �����     �������� ���/0 �� ���

81� 
+(7H- . ,��- F:� �� 
�T� '����R ��+19  '����R F:� 8*1 �� �� 
��- 86�� � ��
'��)/��6 �� �� � @�& ;��& ��%! '���- <�  ���� ����5-� .  ������0 ����P <�    .
��-��R ����


)/��6 .���I�- � 
&<(-A ...  
-��*� �� � @�& ;�
&� oX-�0     8��E ,�� <�� ,+�
�& J�E��1
�����0 
+����6 ,p�X- ���$ 
7�6������ ���& .;(/5- 
��-�R ��� 
- ��   #�� .#��&��   F��/a

�����0 ;(/� 8�E ,� �����0 �(!� � �� '����R �C! .Y�K6 � �<�� ,+�
& ���    ,�+�� ��� 
:��

- l(H�- @�+<�1 � �:(� oX-�0 ���I� �(&. ,a(0   
-(�*E ,�*�+ ����O6 � ��    '�(�/E ,��



   

  

  

  

�,-.� /+� 0� 1
� 2 	3�  ��)�� �� �4.� ���� 05��6 ��* ...�8�9 /���:�* � ���!  |   215  

,T�E 
- �*E 
E�*5!� �-�K� ���   �:��� ���K- � �//0        ,�� 8
�H+ ���(��- @����� 
�P� ���
,��- �/5H� �:�! ��� . 8�6�� @�/:�*+ '�(/E ,� C�+ '�H:��� ,��-    ,�-�+�� .��:�! ����   �C�:�

 Z���*$� � @�&)@�& �<�1 W�%& (     8�1� @��& l��r5+� #�$ �%�& .      �: ,�I�5+ ,���- F�:�
��%& ,K1(� 81��1   8�1� @(�
+� F7H- F�-g� �� C0�*� �� '��- .   ��� '��H:���17583   ��B+

 ,��/- �� .
*1� ���*&�1 F:�RA =
3 8�K*!8      
���k l(�/! 8*�H$ �� � �����%�&
���� ���$ #$ �%& .      '��/0��0 .��:�! 8��K*! '�7�1� ���� �� .��R� ,�� �� 
3 ,��- F:�

�0 ��5R�1 � 81� ,56�: ,K1(� '�:(I9+�� � lX3 .8P��      .����K- #p/�- ,7
�& ��� 'A ���
P
�����0 '�-<�1 ��� U*5I- � ,56�:      
�- ��(5�1� h����- ��C�� o�5
�H+ 
+(7H- ���  ��&�� . ��

�����0 �:< Y��! 
- ,p�X- ,��- �� 
��-�R ��� �(&.  
  

 C#
�2- ��%'�� )+��0� ��'�% �'4� )��� #� '� D<�6 ��$  

��"��� ����!  
���
��.  

��"��� ����!  
���
��.  

&
� '(�"  ��)���*  &
� '(�"  ��)���*  

���)"�  8  3  :����* 
 :���Q PA��  7  10  

������"�  6  3  ,� +Q  4  2  

��#	���Q  6  -  '��" -)*  3  -  

,��="���  1  -  '��"  9  1  

�#���. 4����  1  1  J�	�*  10  -  

��#�����  1  2  �	
�. �����	  5  2  

,��S
���  4  2  �	
�. [�  5  -  

��#�����Q  1  1  ��� ��.����� ��  2  -  

��$	/g����� �h�A�����  1  1  �	��
 ��#	�"  7  4  

�������  5  13  /5� ��N. 
 �����"  6  6  

�9\ ,��+ ���. -). ��������  14  10  ��)�  4  3  

���)" ����"Q �i�	 �.��  6  6  �"�ZM  3  -  

������ ��#	
�. ��  5  -  ���. j�+�  1  1  

X�"�+� 
 �)��+ ��#�)��  9  6  -� k��- -� �.��  5  7  
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��� ����	 
��
�  

    8�1� 
�*0 .���7:�� ��p+ <� � ������0 .��� �p+ <� ���� ����� .  ���A���� >��
@��� 81� ,-�/91�� ��C�� �� 
/5
- � 
9:�*�� .�� .    
���
�� ,�KP��-  �: =����� F:�-  
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  ,�BP2- ��������	�� �()P� F��
� � ,H:��- Y�
+� ,� ,0 81�  �3 ����     ���D5- ��� ��%�& 
���
81� @�& ��I+� '()*��+ ��%& 86�� �� �� ���& ,5H��� .    �-��& .������ ����-A ,K-�!

81� #$ �%& �� '�H:��� � ���  !�� ,��- �� Z'�/0�1 ,��0 .   ����� <���+ ��(- ,+(*+ #I�
 '��0(0 Y(-�6 <� @��B51� �� ,��- ��400 �& F��K� �B+ .    �� ,�+(*+ #�I� ;(�*I- .F:����/�

� 
��
�� ,KP��- F:800  �B+)400 ,��- �� �� �B+ (
- �&�� .     J��KP��- �� ,�+(*+ #�I� F�:�
     8�1� �(�$ � Q�1�/- ����H� .����-A 8:�B0 F�*O� �(p/- ,� .
�-�E � 
+(�1��� . >��

,&(R ���� ,+(*+ <� 

�0�� .@��B51� ��(- ���� ,+(*+      @���1 
6���V� ����� ,�+(*+ � ��
81� .� .����� 
�T� ��C�� �  �6���(-� �r� �� �*59- ,5R�1 =��- ,-�/91�30  ,:(�

 =���� ,BP2- @� ����) ,BP2- �� #%13 Y�21 (  J��7�P q�3 ��5  ,�!��   8�1� @�(�� �� .  ,��
@��� ���A��� <� {� .����� ��C�� ��IH+� � 
+��� ��
5E� 
��:<�� �(p/-   .,���- �� �� ��

A Q:�� ,
1��- =:�3 <� ,-�/91�� 
�R�� 
:�:��86�� ���$ �I/1 ��(- ��
+��0 ��BP.  
  

 C#
�3- E�F	#�� ��:@G '�
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&
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 ���
+Qk�� �� l�5�
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+Qk�� �� l�5�
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 45�� :,�.�� �:�
;* ���1404  
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  ��& ,�56�� ��0 ,� {0�*:��� �R�a .        '���- ,����� 8�%! � J��& F���K� ����� F��/t*�
,BP(- �:��� @��B51� F-��G1� 
)5H
*� '(-<A <� ���& ^R�& � �� .   #%�1 
:��1�/& ����

 ��& ��!� ,��- �� ���� ,+����! J�(T ,� @��D5-�/a '(�1��� .���& F��
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- '�9+ � �+��� Y�1 ,��- o���*E '�H:��� ,0 ��� 8+(71 �� �� 81� J�- '��- ��� .  F�:�
,��- �� oN(*K- ()P� 
- @�:� 
:��   .,5�&�� ��:�! ��
P�0 ,K1(� ��R� ,�� �� �� ,0 �(&

'A �� 8���K*! 
:���! ,����!   ,�����- �� <(��/� ,����- ��5R���1 � ����:< o�5
��H+ ����" ���):���!
������(+�R" ���� �����$ .  [������ � ,��56�)+ �7��& <(��/� J���-�/�� 
E���*5!� J���
	 ,��I�5+ ��

5!�,7
& 8P�� �59�� 81� F7*- 
E�*      ,�57+ F�:� .,�/:�:� [����� �� �&�� ,5&�� �:�! ���
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 C#
�4- ):@4� ,��� M���U�� �VH+F�$ W���( )+��0�  )��� #� '� ���6 # ���6 �X��Y ��$

��'�% �'4�  

P���g�� ����Q  
&
� '(�"  ��)���*  

���	  ��	�  

���	  000/1  000/1  

, K� �� -��m� 
 W 
+ X�)>�  759/0  352/0  

�N. �����* 
 ���9*��N>  826/0  511/0  

P��.Q ���	 ����N. 
 &�� ��$�  748/0  538/0  

����	 ���5�� 
 �E�K� J����  760/0  462/0  

, K� R���S 
 ���$ �! O��+ ��  814/0  565/0  

���
��	 -����� 
 �!���(� [��
+  762/0  585/0  

����� ,S�^
� 
 �
� ����* -� "�M  810/0  574/0  

/5� ��N. 
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, K� ����� 
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������ 
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/*:� � 8�/-� ,BP2- "'�H:��� �� �-� 81� ,��-630/0    �� Q:��� F:��N���
1� ����8.  ,���- J�-�R � ���7�*E ;(/� ,BP2-     Q:��� ��� ���  �!�� �� ��814/0  ��

���� ���$ ��� ,
�� .q�K� ,BP(- ��*� '��-�� ,���� F:��   .W���� ,�BP2- .���  !�� �� �� 
�*� � ��+ �  Q:�� �� 
1�51�273/0  8�1� .      � 
E��*5!� ��-�K� ,�BP2- C��+ '��H:��� ��

Q:�� �� ��+��%& 80��9- 585/0  �� q�K�� � ���� ���$ ��� ,
��     '���-�� ,����� F:���
,BP(- ��*�  Q:�� �� ,��- <� 8:��� � =�K� h�H�� ,BP2- .'�H:��� �� ��352/0 81�.  

  

 C#
�5- 9#� K��% )��� ���% )HB�� -<�! ����[ 5���1  

�� ,���  
[��!  

1  2  3  4  5  6  

�J�K+ ������ 
 [G� 
 [�>  020/0-  001/0  065/0-  179/0-  781/0-  172/0-  

�J�K+ ������ 
 [G� 
 [�>  036/0-  126/0  054/0-  147/0-  750/0-  168/0  

, K� ����� 
 -����  104/0  402/0  378/0  023/0  050/0-  078/0  

/5� ��N. 
 -)�� U�K� -�@��  041/0  201/0  685/0  369/0  157/0  039/0  

/5� ��N. 
 -)�� U�K� -�@��  021/0  048/0  651/0  366/0  306/0  099/0  

/5� ��N. 
 -)�� U�K� -�@��  347/0  115/0  391/0  435/0  350/0  020/0  

����� ,S�^
� 
 �
� ����* -� "�M  349/0  557/0  204/0  091/0  211/0  179/0-  

���
��	 -����� 
 �!���(� [��
+  539/0  146/0  036/0  280/0  265/0-  016/0-  

����� ,S�^
� 
 �
� ����* -� "�M  177/0  629/0  173/0  179/0  002/0-  097/0  

, K� ����� 
 -����  146/0  732/0  044/0-  266/0  199/0-  116/0-  

, K� ����� 
 -����  309/0  691/0  116/0  070/0-  057/0-  064/0-  

���
��	 -����� 
 �!���(� [��
+  440/0  411/0  154/0  176/0  224/0-  215/0  

����� ,S�^
� 
 �
� ����* -� "�M  394/0  582/0  292/0  014/0  011/0  077/0-  

, K� R���S 
 ���$ �! O��+ ��  171/0  443/0  510/0  301/0  274/0  045/0  

, K� R���S 
 ���$ �! O��+ ��  603/0  409/0  020/0-  095/0  011/0  077/0-  

, K� R���S 
 ���$ �! O��+ ��  730/0  163/0  057/0  088/0  004/0-  040/0  

����	 ���5�� 
 �E�K� J����  626/0  052/0  215/0  286/0  132/0  032/0  

����	 ���5�� 
 �E�K� J����  363/0  123/0  220/0  507/0  071/0  155/0  
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P��.Q ���	 ����N. 
 &�� ��$�  214/0  055/0  187/0  831/0  109/0  018/0  

P��.Q ���	 ����N. 
 &�� ��$�  123/0  201/0  125/0  819/0  190/0  096/0-  

	 -����� 
 �!���(� [��
+���
��  407/0  116/0  544/0  072/0  149/0-  214/0-  

P��.Q ���	 ����N. 
 &�� ��$�  458/0  160/0  575/0  018/0-  105/0-  100/0-  

�N. �����* 
 ���9*��N>  567/0  233/0  018/0  179/0  065/0  116/0-  

�N. �����* 
 ���9*��N>  492/0  189/0  362/0  139/0  044/0-  164/0-  

�����* 
 ���9*��N> �N.  450/0  421/0  382/0  120/0  049/0  147/0-  

, K� �� -��m� 
 W 
+ X�)>�  397/0  392/0  394/0  283/0  254/0  252/0-  

, K� �� -��m� 
 W 
+ X�)>�  025/0-  061/0-  029/0-  027/0  016/0  895/0  

, K� �� -��m� 
 W 
+ X�)>�  568/0  337/0  246/0  194/0  101/0  141/0-  

�J�K+  [G� 
 [�>������ 
  582/0  301/0  370/0  007/0  186/0  003/0  

����	 ���5�� 
 �E�K� J����  619/0  321/0  307/0  063/0-  341/0  085/0  

45�� :,�.�� �:�
;* ���1404  

  
       "8�1� ���& F:��� ���  �!�� ,���- ����� ,56�: �R�a 
�-�E ����� Y��! ��HB�

Y�� �-�E :    
E��*5!� [����� '�C��- ���� ,:(� �-�E F:� ��    '��-< �� 
):��H*� 8�:�*� .
  @<��D- ;(�/� <� 8:��� .,��- �� ,+�<�� ��5�:�- F�-g� .JX79-      
:��:(� .��*+ 
:��
:< .���

  ����K� <� 8:��� .=�K� {� .,��- <� 8:��� .'N�H��C� � '�0�(0 ��:���(O� .,��-
�/5H� 
�-�E��� F:��N�� ����� ,��- 
�C�0�� � 
-(*E ��+ � �*� . ��� ��-�E �� :�  ,�:(

       � '��/*P���1 
�5��� .���(��1 ,�R�a�� � ��� @����� 8������$ .����K- 
:�/��&�� '�C��- ����
  ����� '��0�(0 �<�� 8�/-� .'�(+�� 8�/-� .Q& �-A � 86� #0 J�E�1 �� 8�/-� .'N(�K-

�/5H� 
�-�E��� F:��N�� .�(1 �-�E ��:      @<���+� � 8��B�0 .C
�1 ���O6 
:�/&�� ��� ,:(�
 J�+�7-� .C
1 ��O6   � Y��� �(�!� .
):�H*� 80��9- '�C�- .,��- �� '�0�(0 
�:�B�

 �/5�H� 
�-�E��� F:��N�� ����� ,��- <� 8:��� h�H�� � ,��- �� ���& ��(� .  ��-�E ��
���%a :  '��7- �(!� .8P�B1A 8�B�0 .��%& '�*�
- 8�B�0 � ���K� <� 8:��� ��� ,:(�

   
�-��E��� F:��N��� �/+�- d(��� ��O6 �(!� .M+� ��+��� �� .      
�-��E ���� ��$�6 .#I/�� ��-�E
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81� ����/K- .#9& �-�E :     8:���� .
+��7- 
)5�H��� ��� [
��- ��5H- @<�1  : �-�E F:�
     '�(�/E ,�� ��-� .,���- <� 8:��� � =�K� h�H�� ,BP2- �� ,0 81� �����+�- ,� ��- � ��/-

   ���� m��
��� ���K�  �� � ��5H- ��D5- .      ;(�*I- �� @��& ���r5�1� ��-�E ��&263/59 
@��� �0 {+�:��� <� �T�� �+��0 F��
� �� �� . Y�� �-�E)  =��K� {� � J�-�R .
��+<�1

,��- �� (�($     � 8�1� ��-�E F:���      �(�1  �: <� ���� 
:��%/� ,��)34/31  ��T�� (  ��0 <�
 �� {+�:���
- '�9+ � ���� 
-����    ���  �!�� �� 
���- 8:��� � ���& ,��I� ,0 ���

*5!� [���� 
:�C6� #� <�
- 81� ,� [��- � J�-�R 8�B�0 � 
E� �:A.  
  

 C#
�6- ,�+���� )��� ���% )HB�� -<�! ����[ 5���1  

�� ,���  
[��! 

1  2  3  4  5  6  7  8  9  10  

������ 
 [G� 
 [�>  087/0  006/0  066/0  065/0-  812/0  015/0  084/0  029/0  022/0-  120/0-  

������ 
 [G� 
 [�>  034/0-  129/0  071/0  069/0  803/0  020/0  012/0  009/0  025/0  208/0  

, K� ����� 
 -����  181/0-  747/0  079/0  127/0  120/0  081/0  037/0  031/0-  085/0  101/0  

-)�� U�K� -�@��  060/0-  807/0  074/0  094/0  104/0  017/0  091/0  042/0-  131/0  109/0  

-)�� U�K� -�@��  314/0  733/0  038/0  056/0-  073/0-  046/0-  052/0  147/0  053/0-  128/0-  

-)�� U�K� -�@��  016/0  306/0  252/0  227/0  067/0-  038/0-  003/0-  214/0  008/0  458/0  


 �
� ����* -� "�M..  116/0  090/0  243/0  256/0  039/0-  113/0-  074/0  608/0  086/0  165/0  

 
 �!���(� [��
+...  481/0  083/0  345/0  171/0  227/0  008/0-  095/0-  096/0-  090/0-  326/0  

 
 �
� ����* -� "�M...  004/0  007/0  027/0  079/0  037/0  236/0  012/0-  758/0  079/0-  011/0  

, K� ����� 
 -����  250/0  124/0  041/0-  006/0-  168/0  176/0  105/0  163/0  137/0-  518/0  

, K� ����� 
 -����  675/0  004/0  138/0-  097/0  192/0  026/0-  211/0  040/0  008/0  051/0  

 
 �!���(� [��
+...  288/0  052/0  207/0  220/0  018/0  022/0  393/0  150/0-  124/0  016/0-  

 
 �
� ����* -� "�M...  437/0  036/0-  163/0-  040/0  232/0  245/0  292/0  011/0  129/0  395/0  

 
 ���$ �! O��+...  259/0  189/0  266/0  168/0  181/0  270/0  042/0-  227/0  095/0-  525/0-  

 
 ���$ �! O��+...  168/0  112/0  068/0-  702/0  006/0-  059/0  205/0  122/0  021/0-  008/0-  

 
 ���$ �! O��+...  055/0-  008/0  154/0  780/0  020/0  005/0-  046/0  132/0  145/0  093/0  

 
 �E�K� J����...  193/0-  127/0  170/0  453/0  092/0  081/0  153/0-  033/0-  395/0  210/0-  

� 
 �E�K� J���...  096/0  058/0  192/0  146/0  118/0-  000/0  094/0  112/0  703/0  039/0-  

 
 &�� ��$�...  117/0-  090/0  759/0  040/0  010/0-  060/0  088/0  079/0  239/0  032/0  
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 &�� ��$�...  145/0-  078/0  770/0  101/0  161/0  170/0  049/0  100/0  085/0-  103/0-  

 
 �!���(� [��
+...  379/0  108/0-  137/0  020/0  122/0-  024/0  108/0  129/0  622/0-  058/0-  

 
 &�� ��$�...  606/0  110/0-  058/0-  017/0  057/0-  032/0  094/0  092/0  310/0-  021/0-  


 ���9*��N>...  251/0  147/0  285/0  128/0  019/0-  061/0  522/0  068/0-  015/0-  087/0  

 
 ���9*��N>...  002/0-  050/0  030/0-  050/0  071/0  007/0  805/0  091/0  049/0-  058/0  

 
 ���9*��N>...  464/0  009/0-  242/0-  064/0-  100/0  060/0  358/0  052/0  055/0-  052/0-  

 
 W 
+ X�)>�...  754/0  080/0  029/0-  053/0-  105/0-  022/0-  021/0-  029/0  024/0  030/0  

 
 W 
+ X�)>�...  442/0-  112/0  054/0-  073/0  305/0  406/0-  056/0  108/0  022/0-  154/0-  

 
 W 
+ X�)>�...  015/0  089/0  188/0  380/0  215/0-  265/0  113/0  414/0-  261/0-  099/0  

������ 
 [G� 
 [�>  144/0-  139/0  176/0  298/0  029/0-  673/0  067/0-  076/0-  089/0-  039/0-  

 
 �E�K� J����...  138/0  044/0-  054/0  111/0-  108/0  749/0  164/0  254/0  079/0  038/0  

45�� :,�.�� �:�
;* ���1404  

  
81� �:< ��& ,� '�H:��� ,��- ���� ,56�: �R�a 
�-�E ����� Y��! ��HB�:  

Y�� ���-�E �� :  .'���0�(0 �<���� 8���/-� .'�(+���� 8���/-� .
E���*5!� ���-�K� ����� ,��:(�
:��� {� .'�0�(0 ��:���(O� .���& ��(� � Y�� .
P��� 80��9-  ����� ,���- <� 8

�/5H� 
�-�E��� F:��N�� .��� �-�E �� : ��O6 
:�/&�� .���K- 
:�/&�� 8�K�� ��� ,:(�
.8�B�0 <� 8:��� .C
1       �/5�H� 
�-��E ���� F:��N��� ����� C
�1 ���O6 ���K� � @<��+� . ��

�(1 �-�E :  ,�0 ���� �� ���� F:��N�� ,��- �� �/+�- d(��� ��O6 � M+� '�7- �(!� ,:(�   ���
���� m�
��� F:�6A ���& ����O6 � �(1 '�7- ,BP2- . ����%a �-�E �� :    F�-g�� ���� ,�:(�

@<�D- ;(/� .,+�<�� ��5�:�-   ���� �� 
�-��E ���� F:��N�� =�K� {� .�*+ 
:�
:< .�� .  ��-�E ��
#I/� :8:��� ��� ,:(� <� '�C�- . �6��� �79- ���� '��0 ��! .W���  ��:�*�  ,��  ����D� 
,��- �� TJ�( ,BP2- <� 

�0�� ,0 ���� �� 
�-�E��� F:��N�� '�7-� .W��� ���   � ��*�

 =�K� h�H�� .
1�51� � ��+)
B/- ��+ ���� (81� . #�9& �-�E �� :    �(�!� ���� ,�:(�
    ���� �� 
�-��E ���� F:�5�9�� ,���- �� '�0�(0 
-���1 � �<�� J�+�7-� .  #5�B� ��-�E �� :

 JX7�9- '�-< 
):�H*� 8:�*� ��� ,:(�     ��:���(�O� .,���- 
��+<��1 � 
:��:(� .
  ��+��� �� 
�-��E��� F:�59�� 'N�H��C� .  #5�9� ��-�E �� :   8�����$ ���� ,�:(�  @����� ��� � 
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,R�a�� .���(1 
5��� '��/*P�1 �    ��+��� �� 
�-��E ���� F:��N�� F�P(�K- .  #�%+ ��-�E �� :
-�E �� � 
�-�E��� F:��N�� ����� 
90 Y��! � 8P�B1A 8�B�0 ,:(�#�� � :   ���� ,�:(�

   ��-A � 8�6� #0 J�E�1 �� 8�/-� � C
1 ��O6 � ��%& '�*�
- 8�B�0 � ���K� <� 8:���
 ���� �� 
�-��E��� F:��N�� Q& .       .'��H:��� ,���- �� {0��*:��� ,�56�: �R��a ������10 

   ;(�*I- �� ,�0 8R�1 ��7&A �� 
�T� �-�E592/59    @��� ��0 {+��:��� <� ��T��   �� ���
�+��0 F��
� .(1      ���O6 
�C�0��� � 
-(�*E ���+ � ��*� 8�B�0� ���K� <� 8:��� ��%P�

,BP2- <�  : ��� ��� �� 
P(
$ ���$ 
�-�E ��� .,��-   
�- '��9+ ,0 �/5&��+ ��     F�:� ��: ����
           '�/0��1 ����� ,�BP2- �� F�:� ��: .��+���+ ����6� F��� �� ����:< J���B� '�H:��� �� ����D5-

 � �/5H�+ ���& @�//0 F��K� '�H:����R�- ,7/:� �:  n�+��� ��+ .�):� ���    � ��+��� ����
@�9+ �� �-�(E ��5R�1 �� �+�.  

  
 C#
�7- )��� '� 
��JH�
�! ,4���L' 5���1 ^��H	 )+��0� ��'�% �'4� ��$  

,@AB�  
��)���*  &
� '(�"  

��" <��m  ��" <��m  

, K� �� -��m� 
 W 
+ X�)>�  131/0  124/0  

�N. �����* 
 ���9*��N>  192/0  146/0 

P��.Q ���	 ����N. 
 &�� ��$�  189/0  148/0 

����	 ���5�� 
 �E�K� J����  169/0  178/0 

, K� R���S 
 ���$ �! O��+ ��  163/0  128/0 

���
��	 -����� 
 �!���(� [��
+  187/0  129/0 

����� ,S�^
� 
 �
� ����* -� "�M  193/0  151/0 

/5� ��N. 
 -)�� U�K� -�@��  198/0  156/0 

, K� ����� 
 -����  192/0  131/0 

�J�K+ ������ 
 [G� 
 [�>  180/0 102/0 

 U
/- :,56�: .����� ���1404  
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        ,�� @��D5-��/a '(��1��� '(�-<A .����& F���
� �� ,�BP2- �� #%1 
:�1�/& �(p/- ,�
 Y��! �� 'A M:�5+ ,0 81� @�& ��!� ,��- �� ���� ,+����! J�(T7  
�- @���9-  �(�& .

� �� ,��BP2- �� Q������ ,��� ���5� Q:���� ���  ��!� ����� :W���� 
�����- � 
:���
:<  
��1�/&
)178/0(8���B�0 . [����- 8��H:< � ����O6  C
��1)156/0(8������$ . @������ ��� � ,��R�a�� 

 ���(1)151/0 (,BP2- �� � ����- F:��N�� h�H�� ��� =�K� � 8:��� <�  ,��-)124/0 ( �
.W��� �*� ��+� �  
1�51�)102/0 (����� #0 81� �:���- F:�� .  ,���- �� Q:�� F:�

8�B�0 ,BP2- �� Q���� ,� C�+ '�H:��� [��- 8H:< �  ���O6   C
�1)198/0( 8�����$ .  @����� 
��� � ,R�a��   ���(�1)193/0( ��:���(�O� . �  
:��:(�   ��O6)192/0 (  F:�5�9�� �����

 ,��BP2- �� � �����-  ;(�/� ����� � �����7�*E J�-���R  ,���-  ��)163/0 (h���H�� � =���K� � 
8:��� <� ,��- )131/0 (81� ����- F:�5*0 �����.  
 

����� �����
��� ����� � ����  

- ,0 "����� Y�� Y�21 ,� v1�� �(p/- ,�" ,BP(- <�  : ���0    ��� �� ��%�& 
���3 ���
w�+��� ���& �� ����	(- ��+ ,��-"�& @��B51� F-��G1� '(-<A <� . .    
�1��� ���� ���:<

- ,���� 8%! � J��$   � ����& '���10     8�1� ��%�& 
����3 ,�BP2- .    @��/�� '��9+ M:��5+
J��B� ,BP(- �������	�� �()P� �� ���5R�1 ���   8�1� 8�6�� �� F�� �� .    �!�� ,���- ��

      @��/�� '��9+ � ���� �� 
)5�H
*� J���$ F:��N��� .�O6 
:�:(� � ��:���(O� ,BP2- ���
 8�*��"
-(*E J���"  �"
��+<�1" 1� 86�� F:� �� �O68 .    � ����7�*E ;(�/� ,�BP2-

,��- J�-�R       h����- �� 
�
�0�� � ;(�/5- J�-��R �(�!� J���� � ���� �� ��� ,
�� ��
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