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Purpose: This paper aims to propose an approach for identifying and prioritizing ecosystem indicators for 
effective ecosystem management. Specifically, fuzzy Delphi and fuzzy DEMATEL approaches are used to 
define ecosystem management goals and indicators, rank the importance of quality attributes in ecosystem 
management, and rank the effectiveness of each indicator in each pillar of ecosystem management. The 
ultimate goal is to provide a tool to decision-makers that can help in allocating resources more effectively 
and efficiently toward achieving sustainability. 

Design/methodology/approach: The proposed approach involves a three-phase framework. Phase 1 
involves identifying and determining the indicators affecting ecosystem management. This has been 
performed by studying theoretical articles, reviewing systematic literature, and searching previous studies 
to identify different indicators for each pillar of ecosystem management. A list of indicators and factors 
affecting each of the pillars of ecosystem management has been determined accordingly, and an initial 
categorization has been created using library studies. Phase 2 involves using a fuzzy Delphi method to rank 
the most important indicators in each pillar of ecosystem management. Experts have been asked to indicate 
their proposed indicators in a questionnaire based on fuzzy variables, and the degree of proportionality of 
the proposed factors. Phase 3 involves using a fuzzy DEMATEL approach to rank the effectiveness of 
each indicator in each pillar of ecosystem management. This approach handles imprecise or subjective data 
and can be replicated for different cities. Overall, this methodology aims to provide a comprehensive 
approach for identifying and prioritizing ecosystem indicators that can be used by decision-makers in 
environmental management and policy-making. 
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Findings: Findings imply that the integrated approach of the Fuzzy Delphi Method and the Fuzzy 
DEMATEL can be used to identify and rank the importance of quality attributes in ecosystem 
management, and to rank the effectiveness of each indicator in each pillar of the ecosystem management. 
A total of 36 indicators were identified across four pillars of ecosystem management, i.e., economic, 
social, environmental and institutional. The results indicated that the most important indicators for each 
pillar were science and technology and innovation for the economic pillar; air quality, waste treatment and 
energy efficiency for the environmental pillar; poverty, health, and safety and security for the social pillar; 
and transparent sharing of information and political stability for institutional pillar. It was also found that 
there was a strong interrelationship between different pillars of ecosystem management. For example, the 
institutional pillar had serious effects on most of the other identified EM pillars. In addition, the economic 
pillar was the second most influential factor. Moreover, the institutional pillar profoundly influenced the 
environmental pillar. Finally, the economic pillar highly affected the environmental pillar, which doubled 
the complexity of ecosystem management. 

Research limitations/implications: Several limitations and implications have been addressed for future 
research. The number of participating experts was limited, which could affect the results and limit the 
possibility of their summarization. Expert bias may have influenced the results of the study. Such 
limitations imply that further research with a larger and more diverse group of experts is necessary to 
validate and expand upon such findings. This study was limited in scope to a particular ecosystem or 
region and the identified indicators as a result may not apply and be generalizable to other ecosystems or 
regions. Based on the cause-and-effect relationships between the studied elements, a hypothesis can be 
expanded and validated using a larger sample. Future studies could replicate this methodology in different 
contexts to test its applicability and effectiveness.  

Practical implications: Decision-makers in environmental management and policy-making can use the 
methodology presented in this study to identify and prioritize ecosystem indicators. By using an integration 
of the Fuzzy Delphi Method and the Fuzzy DEMATEL, decision-makers can identify the most important 
indicators for each pillar of ecosystem management and evaluate their effectiveness. This information can 
be used to allocate resources more effectively and efficiently toward achieving sustainability. Decision-
makers could use this methodology to evaluate different ecosystem management practices and policies, 
and develop new policies or modify existing ones to better address the needs of different stakeholders. 
Overall, this study provides a useful tool for decision-makers in environmental management and policy-
making by providing a comprehensive approach to identifying and prioritising ecosystem indicators. 

Social implications: This study highlights the importance of considering social factors in ecosystem 
management. The study identifies several social indicators, such as poverty and material deprivation, 
education level, public awareness and training, gender equality, and social participation. By prioritizing 
such indicators in ecosystem management, decision-makers can ensure that the needs and perspectives of 
different stakeholders are taken into account. This can help to promote social equity and cohesion, which 
are important for achieving sustainable development. Furthermore, by involving a wide range of 
stakeholders in the decision-making process, including local communities and marginalized groups, 
decision-makers can ensure that ecosystem management policies are more inclusive and responsive to the 
needs of all members of society. Overall, this study highlighted the importance of considering social 
factors in ecosystem management and provides a useful framework for identifying and prioritizing social 
indicators. 

Originality/value: The main contribution of this study is the application of the integrated approaches of 
the Fuzzy Delphi Method and the Fuzzy DEMATEL to identify and rank the importance of quality 
attributes in ecosystem management. This methodology is innovative because it allows decision-makers to 
handle imprecise or subjective data, which is often encountered in ecosystem management. The study 
provides a three-phase framework for identifying and prioritizing ecosystem indicators, which can be 
replicated for different cities. Findings indicated that science and technology, air quality, poverty, and 
transparent sharing of information were identified as the most important quality indicators in their 
respective pillars of ecosystem management alternatives. This implies that decision-makers and 
policymakers should consider allocating more resources toward improving such areas. Overall, this study 
provided a useful tool for decision-makers in environmental management and policy-making by providing 
a comprehensive approach to identifying and prioritizing ecosystem indicators. 
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Fig. 2- Study framework 
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Table 2- Linguistic representations and related Triangular Fuzzy Numbers 
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S/ ���3  )5/0 
3/0 
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L�^ 1 :�����` _"3�[ X !�S >�%. 3� 3���0 5/�.  
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 H��,3- P���	 � �X��#/7 C��� V�8WP5�� ��% !��O� ��  
Table 3- The corresponding relations between fuzzy numbers and linguistic terms 
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)25/0  
0 
0( NI ���" �VW� 

)5/0  
25/0  
0( VL !" �VW��� S/ 

)75/0  
5/0  
25/0( L S/ �VW� 

)1 
75/0  
5/0( HL > �VW���� 

)1 
1 
75/0( VH !" �VW��� N�" 
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Where 
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��� , ��.� � �	�
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	�� 4      �,  ∈ {1,2,3, … , �} 
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L�^ 3���� :�` _"3� U/[ >�%. 5/ ?H7�=� 3��.  

�����` _"3� U/[ >�%. > j���% �"��  ?H7�=��� ���: 
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����   ?D" 3� �O �3�D�   ���D6
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�	�� = ��	�L − min �	�L �ΔG	�GNO  

�	�� = (�	�L − ��� �	�L )ΔG	�GNO  

�	�� = (�	�L − ��� �	�L )ΔG	�GNO  

 
So that  

 ΔG	�GNO = max �	�L − min �	�L  
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�	�P = �	�� (1 + �	�� − �	�� )Q  

�	�P = �	�� (1 + �	�� − �	�� )Q  

)7( 
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3�� �" s7�5 ��< EM
 M@�� ��. ���851. �7�� �� 3� ��@ � 2 .�55/ ME1� ?��2�z 057�\2� ?"  �7�    	�D�O

�7�� >3 ��2[ c���  j��I ��4 7��"� 	�� ?o3�3 �  � 2 ?/ �73�z M@�� � ��12 3� ��� .��� 

36 � ���3�F3 �� M@����851. ��3?  n�E 23� (��? %�  �2���   �5 D!23��    2� D7O �3�DX� ?D"[ 6/5 = α  �5D7�" .

 ?/ �73 �5 c^M@�� �"��. 7��"� 	��
 y�c�3 �\2  .��3� ��I��� ��12 z�� 2   �D��  M@�D� ��D7�5���/  �D�. I8 

 � S��).����59� � (I5 ��O�2).?" 3� ( S8� �3�5� ���B M@�� �� �� ��T F3 B/�.
 I11 /)c�  
(3��I12 cT�)[ 

 � (?��">I13 	�8") ��. ��23.> B/� �� 3� (��! =�_
� M@�� ��. I19   
(�DX%)I18   � (��hD7)I28 3)� D5��  �

5�3� ( 3���� I3 B/� ���  �I31  g3� D�3)  �3(D^.    � (��D�hb3 K�cD�I36  7 ��DHV) D7�� ( 3�  ��D82 BD/� ��. 

?"  �3�5�M@�� ��. ������ �!�> L�" ?H�� �5". �2��/.  
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 H��,4- �#C�^ "
! F��� ��%�  7#%�R �EC �! ��4 ���� ����� 7>� ���  
Table 4- The results of the fuzzy Delphi method considering ٤ pillars of EM 

) �!�M#N� L#�/����SS1( ) �O�'#,� L#�/����SS3( 

���� 
���% F���  ����

�! ���%  

 B��

���� 
@DK� ����

���% F���  ����

�! ���% 

 B��

���� 
@DK� 

L M U  L  M  U  

I1  3  9487/3 5  97435/3  0/11381 3 I18 3 9487/3 5 97435/3  0/08732 2 

I2 2 4375/3 5 46877/3  0/09933 8 I19 4 18256/4 5  34127/4  0/09538 1 

I3 3 7279/3 5 86396/3  0/11064 6 I20 3 36587/3 4  43293/3  0/07542 12 

I4 3 3658/3 4 43293/3  0/0983 9 I21 3 5652/3 4  53260/3  0/07761 10 

I5 3 3173/4 5 15868/4  0/11908 2 I22 3 68011/3 5  84005/3  0/08437 6 

I6 3 9487/3 5 97435/3  0/11381 3 I23 3 77635/3 4  63817/3  0/07993 9 

I7 3 9487/3 5 97435/3  0/11381 3 I24 3 72792/3 5  86395/3  0/08489 4 

I8 4 3734/4 5 43672/4  0/12705 1 I25 3 5652/3 4  53260/3  0/07761 10 

I9 3 7763/3 4 63818/3  0/10418 7 I26 3 72792/3 5  86395/3  0/08489 4 

       I27 3 51948/3 5  75974/3  0/08260 7 

       I28 3 9487/3 5  97435/3  0/08732 2 

       I29 3 51948/3 5  75974/3  0/08260 7 

���� L#�/���� ) �P/0SS2( ) �!�-C L#�/����SS4( 

���� 
���% F���  ����

�! ���%  

 B��

���� 
@DK� ����

���% F���  ����

�! ���% 

 B��

���� 
@DK� 

L M U  L  M  U  

I10  4  3734/4 5 43672/4  0/13378 2 I30 3 77635/3 4 63817/3  0/13368 5 

I11 4 7817/4 5  64088/4  0/13994 1 I31 4 18256/4 5  34127/4  0/15951 1 

I12 4 3734/4 5  43672/4  0/13378 2 I32 3 72792/3 5  86395/3  0/14198 4 

I13 4 3734/4 5  43672/4  0/13378 2 I33 3 12892/4 5  06445/4  0/14934 3 

I14 3 8980/3 5  94902/3  0/11908 5 I34 3 36587/3 4  43293/3  0/12614 7 

I15 3 7763/3 4  63817/3  0/10970 8 I35 3 5652/3 4  53260/3  0/12980 6 

I16 3 7279/3 5  86399/3  0/11651 6 I36 4 18256/4 5 34127/4  0/15951 1 

I17 3 5194/3 5  75974/3  0/11337 7        

  

4-2- ����� P���	 �/7 B�>�� ����� ������� ��  !�"#�� �� !�&#' ��%� 

��8G ��T F3 B/�.
 >��! =�_�
 ��� I3� ��82 �. 3�". >�3 D�"��   ��D/�3EM   <D7�� UD ���  >�D%. ��   �D\2  

? %�^  	�3� .�73 	�� ��. ��3? ��;123� ��TTE � � ��7�5���/ u7�� Y�73�"�   �D7�� ?D"  D��2[ �X�� D![  DI�>� 

4�I ��O. �� 	 �73.  

  

L�^ 1 :j��I5 ����`� [_"3� X !�S � ��12 3�� ���� ���� ?/ ����` �X��![ I�>� .�73 ��^�H@  
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 H��,5- �K��_ P���	 �#�/L  
Table 5- The direct relation matrix. 

 �!�M#N� ���� �P/0 �O�'#,� �!�-C 

�!�M#N�  (0/000,0/000,0/000) (0/650,0/900,1/000) (0/700,0/950,1/000) (0/600,0/850,1/000) 

���� �P/0 (0/450,0/700,0/950) (0/000,0/000,0/000) (0/450,0/700,0/900) (0/300,0/550,0/800) 

�O�'#,� (0/600,0/850,1/000) (0/550,0/800,1/000) (0/000,0/000,0/000) (0/350,0/600,0/850) 

�!�-C (0/700,0/950,1/000) (0/500,0/750,0/950) (0/550,0/800,1/000) (0/000,0/000,0/000) 

  

L�^ 2 j��I :6 � ��12� ���� ����` _"3�[ X !�S >�%. j���2 � 3� 	���  j���% >3 	��c 73 �" �3��3  ?D"    �D7�

:���O  
 H��,6- �K��_ P���	 �#�/L ��%� H��C  ��  

Table6- The normalized fuzzy direct-relation matrix 

 �!�M#N� ���� �P/0 �O�'#,� �!�-C 

�!�M#N�  )000/0 
000/0 
000/0( )333/0 
300/0 
217/0( )333/0 
317/0 
233/0( )333/0 
283/0 
200/0( 

���� �P/0 )317/0 
233/0 
150/0( )000/0 
000/0 
000/0(  )300/0 
233/0 
150/0(  )267/0 
183/0 
100/0(  

�O�'#,�  )333/0 
283/0 
200/0( )333/0 
267/0 
183/0(  )000/0 
000/0 
000/0(  )283/0 
200/0 
117/0(  

�!�-C  )333/0 
317/0 
233/0( )317/0 
250/0 
167/0(  )333/0 
267/0 
183/0(  )000/0 
000/0 
000/0(  

  

L�^ 3:  j��I7 �����` _"3�[ X !�S >�%. � ��12 3�� j���% �" ?/ ��� ��. 4  �5 	�� ?H7�=�  :�73 

H��, 7- �K��_ P��� &>	 ��%�  
Table 7- The fuzzy total-relation matrix 

 �!�M#N� ���� �P/0 �O�'#,� �!�-C 

�!�M#N�  (0/216,0/865,5/257) (0/392,1/089,5/513) (0/403,1/097,5/438) (0/330,0/948,5/097) 

���� �P/0 (0/272,0/856,5/024) (0/142,0/663,4/789) (0/272,0/851,4/952) (0/200,0/718,4/622) 

�O�'#,� (0/339,0/969,5/303) (0/328,0/955,5/309) (0/172,0/743,4/987) (0/237,0/798,4/880) 

�!�-C (0/391,1/063,5/445) (0/342,1/015,5/440) (0/354,1/025,5/377) (0/154,0/692,4/789) 
 

L�^ 4:  j��I8 H7�=�[ ��X� U/�� �P_F j���2 j���% >3 	��c 73 �" 3� 	�� ��. 6 
7  �8 � ��12� :���  

H��, 8- �K��_ P��� &>	 �JPN  
Table 8- The crisp total-relation matrix 

 �!�M#N� ���� �P/0 �O�'#,� �!�-C 

�!�M#N�  1/595 1/81 1/804 1/628 

���� �P/0 1/559 1/369 1/543 1/38 

�O�'#,� 1/688 1/679 1/46 1/481 

�!�-C 1/78 1/743 1/739 1/382 
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L�^ 53 �� :�B  �" �"3�" ?2� 7O �3�X� ?P��_�6031/1 ��X� L��� .�73��   ���D� �� ��DI���` T   QDG�/ ?D/   >3 �D�

6031/1  
�5 !��" \5� �c6S �� �2��f �5P� _"3�[ ��� �/(��� �  �\2   D�2 ? %�^�      �� �3��D5P� <D"3�� j�D� .��D�

 j��I9 	�� ?o3�3  �73. 

H��, 9- �K��_  &> d�����JPN @C�#�) ���� 7#%�R �EC �! ��  
Table 9- The crisp total- relationships matrix by considering the threshold value 

 �!�M#N� ���� �P/0 �O�'#,� �!�-C 

�!�M#N�  0 1/81 1/804 1/628 

���� �P/0 0 0 0 0 

�O�'#,� 1/688 1/679 0 0 

�!�-C 1/78 1/743 1/739 0 

  

L�^ 6:  j��I10 I��@� �82��  j���% >3 	��c 73 �" 3�9 � ��12� .��� 

H��, 10- ,���� �-C��  
Table10- The final results 

 R D D+R D-R 

�!�M#N� 6/622 6/837 13/459 0/216 

���� �P/0 6/601 5/85 12/451 -0/751 

�O�'#,� 6/546 6/308 12/855 -0/238 

�!�-C 5/871 6/644 12/515 0/773 

 
 U9�3 � ��12 3� �3��5P� <"3�� j��� �� .�3�B � 3� j��� ?" �3�� �3���2 ���6.    ��DX� �O �� ?D/ �3� ��D12�� 

)D+RX%3 ��=� �� (� ��X� ��� )D-R���� ��=� �� (. � �3�F� ^�2�PF�� .� U��� �� U"�X � �V3 �
  �"�Q  ?_X2

) ��T E� ��D+R, D-R7 <7�� (S ! P� ��T E�B �� .���  

  

L�^ 7: � 2�z  ��12��  �������� " ?/� 1�B X !� �VW�S R �X !��S ��T F3 B/� 
��3� 3�. �73f ��a���   ?D/

> B/���! =�_� ����� � �/ ?/ �73�B U�3�� �" 3� �VW� �;��   ��DT F3 ��D/�3 .��3�.  ��D� I3 ��  PF�D� �� � 

� >3 ��N�";2�B � �3�F� ^�2���X� .�� � >3 � �/;2�
B ��82 ��/�3. =� �_� � ME1� 3�� � 	���1� .�5/�   ��D�

" ?/� 1�B  �3�X�D+R  3���T F3 B/�. ?"  � �7�� ���O � ��12 �5��A �/ �X2�. O�% �� �O��5 P�B    UD/ �VWD�

.�73 U�3�� 

���/ U9� �^3  j��I) 3� U/ �VW� `����� [ %��8  qh��D/ 
U��� �� U"�X � j�T�3 [I�� 
S5/ U�=� � ?�:0� (

�� 	�3� ��12  `����� [H7�=� >3 `� .���T �73 ���I 
 ?" U/ �VW� [2� 7O ?/    �� �D6�5� [D�� .3�" B;2�� �3�5�

 �O �3�X� � �� ���O�" `����� 3�6031/1  j��I Y�73�" .S��3� �3�F9   .��D82 � .��DT F3 ��/�3 �" U�3�� ����� 


) .�3��5P� [_"3�6031/1< �D� ��12 ��@ >3 3� .���" B�� 1" � �2�3� (   .�D5��  ) �D�� 	��D^D-R > 0  �� U��D� (

 
U����5P� ��82 ��/�3. ��T F3 �. > �a �� .�73���.
 ��N�"�B ?_"3� '>�3
 82 �� 7 <7����. � |�E�3�  ��D� � 
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� �"�V� �5/ 3�B " U���� 1�B � �" 3� �VW���3�; �� ��3(^��T F3 B/� .. �I ���	�; �P". � �3�F� ^�� � �/ ?/�B 

 �VW� 3� U�3�� �"��3� �;��� U�3�� .�
�;  ��/�3�!�> =�_� ��� I3 �� 3   ) �VWD� 	��D^ ?D" ?/ �2D-R < 0  ZD�P� (

 U�3�� �VW� �=� � �2�3���� 3���� .�2� 3 �� ?/�B " 	��^� 1�B � 3� �VW�� �^
� ��� I3 U�3��� =� �_� 3 ?/ �2

U�3�� >3 � �/ �;�� � �VW�� �^�2. 

�Q 1X2[ �VW� <"3���3(^52 )IRM Y�73�" ?/ (D+R  �D-R 3���0 	��    
�73? 7�  .�D5"    UD�3�� �DX2 3� ��

�Q 7S ! ��9�3 (��� ��  U9�) �5/3 .(IRM H7�=� �"[ �;2�B )D+R � (0 3�". )D-R >3 4"�� ��8G ?" (I  ��IV 

!X�S �� ��� �h7���)-Q2���7 �3��9�� �53 
2021( .��3���  4"�� �� ?/I �2�3� �3�F
  �D63 U�3���  �D7�5��� 

�� �2��f >�3� _"3� � ?H��[ N�"�� �2�3� 4"�� �� U�3�� .II ?" ?XHb g�=� U�3�� �3�5�  �D5".  D��  �2�D�f > D�3�  DH��[ 

���B  
�2�3�_"3� ��3[ N�"�� 3.�2 5e��B ��3���  4"�� �� ?/III �2�3� �3�F
   UX D!� U�3�� D�� ^ 	�D2�  �D�.   UX D!�

P�B �� �2��f >�3� _"3� � ?H��[ ���5� �2�3�	�h� .  �"  3�
B ���� /�%��  4"�� �� ?/IV �� 
�2�3� �3�F�s  �VW� D�� 

^	�2� ��. S��� 5�	� ��2	� �� �2��f >�3� H�� �"[  N�"� _"3�[ ���B ��2�� � 	�3�� .�2�� 

 

  
 &$�3- 
�=J � �=O ��!�'C� ��C �	 �/fgK @P�����hR )IRM&��O ( 

Fig. 3- The cause-effect diagram and Influential Relation Map of the factors 

  

3 j���3 >3 `��B ?XHb �5".� 
�  2 �3��?0 ��T F3 B/� ?/ �%�^.   	��D^ ?" Z�P �I
  SD8�  �D��B    UD�3�� 	��D^

�73f >�3� U�3�� �" �;�� � �VW�� � �� � ��3(^B j�a
 5P� ~�H��3� �3�. �3� �82O �".� ��82 B/�.    	��D^ ?D" Z�P �

L�� 
" � �73 S8� U�3�� 	��^� 1 U�3�� �" �;�� � �VW�� ��3(^
 P� ~�H��3 ��3c� �3� �82O �"�f 3�"�5"�
B ��   �3�D�

�O   �� 3��Q 7S ! ?"  �3�5��Q  UX !� ����%�^ �\2 ��.  	��^III  �D73 UX !� U�3�� 	��^ ?/
    BD/� U��D�

�!�> =�_�  �82O .�73�2��VO )D-R < 0�� � 
( �B j�a
 P� ~�H��3c� U�3�� �"  �D;��  .�D2�3�   BD5e��  UD���

F�"� ��� I3 B/� 
	�2���  L��8G 	��^ ?" Z�P �� R U�3�� 	��^X !��S � �� �82O .�73B   ?D" ?D/ j�a    �D" ��D�

U�3�� �;�� <H��� 3	��^ �� 
�2 ��VO �� �" �V]� U�3������ �!�> L�" .�2�3� �3�F 
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5e��B ���� >3�` T j��I �� ?/8 	�� 	�3� ��12  �73
 3�".  D" <"3�� S7�B    �3��D�2 �� UD�3��IRM 2 D: 

 �� 	��c 73?/  
�O ����X� <X%�� 	�3� ��12 ?2� 7O �3�X� >3 ��N�"  	�� .�23 ��  >3�Q � <@? 7� 3�". ��12  ��3��Q 

_"3�[  8I ��[ ��@�� 	��/ 	��c 73 ?I�� 3�S�� 
 ��a�  ?/�Q ?_X2 <@ GB
 �Q _"3�[ �Q %�b[ �;�1G   ��D12 3�

�� .��� B5e�� >3�23A X� �" ���2Y� d��3� D+R ��T F3 B/� .��3� �X"�_�. _"3�[ �7��[� �3��5P�.    ��D/�3 �D"

��82. ��� I3 �� .��3�  

?" 	�h� 
  j��I ��11 �����` M��@ |�c2 )NeT( 	�3� ��12 3� 3�S3 �� �6�5� . D�B  j��DI
  ��D12  �D5��A   �VWD�

 M��@�Q 3 .�73 *�@ U����B �VW��3 "B U�3��
 �b>3�Z  j���%11 3�". >�3�"��  �VW� '>�3 D�Q    �D" UD���

���;.  ?H7�=��� �2��. 

Netij = tij - tji )11( 

 H��,11- �K��_ ) �
�� i�"CNeT(  
Table 11- Net influence matrix (NeT) 

 �!�M#N� ���� �P/0 �O�'#,� �!�-C 

�!�M#N�   0/251 0/116  

���� �P/0     

�O�'#,�   0/136  

�!�-C 0/152 0/363 0/258  

  

?�3�3 ��
 �Q �8I �3���2 R �3��?@�G 3. 1X2 L�2 ?" ���X ��2 �[    ���D� >3 	��c D73 �D" U/ M��@ �VW��` NeT 

) U9�4( ��0�3  	�� �73.  

  
 &$�4- ��C	 &> �
�� �/fgK 

Fig. 4- The total NeT influence map 
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���� ��b  U9� �� ?/4 	�� `9P5�  �73
 1X2[ ?P7�� U/ U��� M��@ �VW� �? %�
 ��� q�P_F D�  D���   ��D/�3

��T F3. ��82 �. ��� �� ����P� ��� I3 ��/�3� > ���! =�_� � ��W� 3�� ��T F3 B/� ?G�^3 .�5/.    	��D^ ?D"

��82 B/� �VW� �=� 
��3� Z�P� ���. .�73  

  

5- j0�   

 ?" ?I�� �" U9�3  j��I �10�� 
�Q � 3� U�3�� >3� ?H5I Y�73�" �3�� ��. >�� >�3�"�� :��/  
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