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Abstract 
The derivatives of words related to poverty

frequently used terms in Islamic teachings. In religious doctrines, poverty 

and destitution are described as a form of disaster and affliction. The Holy 

Quran and other religious teachings present comprehensive programs in 

various forms to eliminate this bitter reality. Lexically, the word 

(poor) originally refers to a person whose backbone has been broken. The 

word faqr (poverty) itself has multiple usages and appears in different 

contexts, and recognizing these distinctions helps reso

contradictory descriptions of this term in Quranic verses and narrations. 

Poverty is generally classified into three categories: 
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poverty and destitution are among the 

frequently used terms in Islamic teachings. In religious doctrines, poverty 

and destitution are described as a form of disaster and affliction. The Holy 

Quran and other religious teachings present comprehensive programs in 

liminate this bitter reality. Lexically, the word faqir 

(poor) originally refers to a person whose backbone has been broken. The 

(poverty) itself has multiple usages and appears in different 

contexts, and recognizing these distinctions helps resolve apparently 

contradictory descriptions of this term in Quranic verses and narrations. 

Poverty is generally classified into three categories: essential (intrinsic), 
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cultural, and economic.Semantics, as one of the key branches of 

linguistics, plays a fundamental role in the accurate understanding of 

religious texts, particularly the Holy Quran. Through analyzing conceptual 

relationships among words, this science uncovers the hidden layers of 

meaning. In this study, the semantic components of words closely related 

to the field of poverty and destitution are analyzed through the science of 

semantics in comparison to faqr and destitution. 

This research adopts a comparative-analytical approach and a 

descriptive-analytical method, relying on semantic studies to examine 

Quranic vocabulary. It focuses on the analysis of terms such as masghaba, 

matraba, faqr, imlaq, ba�sa, �usra, �ayla, miskin, and hajah within their 

Quranic contexts. 

This article aims to clarify the subtle semantic distinctions of Quranic 

vocabulary within the conceptual field of poverty. With faqr as the focal 

point�due to its broader and more frequent use�this study systematically 

explains the semantic components of words that share this semantic 

domain in comparison to faqr and destitution. 

The research proceeds in two main stages: first, it examines the lexical 

meaning of each word. Next, to identify the intended semantic components of 

faqr and other related terms in the Quran, it compares their conceptual 

nuances and explores the fine distinctions in each Quranic usage. The key 

Quranic words discussed in this study include: Masghaba (Balad 14), Matraba 

(Balad 16), Faqr (Baqarah 268), Imlaq (Isra 31), Ba�sa (Baqarah 177), �Usra 

(Baqarah 280), �Ayla (Tawbah 28), Maskana (Baqarah 61), Hajah (Yusuf 68). 

Findings 

The findings of this study can be summarized as follows: 

Faqr and destitution, the central concepts of this research, are 

expressed in the Quran through different words, each indicating a 

particular state, degree, or intensity of poverty and need. The word faqr, 

which serves as the focal term of this study, appears 13 times in the Quran 

along with its derivatives. In lexicons, it originally signifies a �fracture� or 

�gap� in a body part and metaphorically refers to a degree of need or want 

that denotes any state of deficiency. Imlaq refers to poverty caused by 

squandering and extravagance. It denotes financial destitution following a 

state of wealth and abundance. Ba�s�another key word in this semantic 

http://www.jqss.isca.ac.ir
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field�often occurs with the meaning of battle or war. Its derivatives, such 

as bu�s and ba�sa, indicate severity and hardship in livelihood and are used 

to signify poverty and economic difficulty. Hajah conveys a meaning 

broader than outward poverty or destitution. Beyond the notion of need, it 

also carries the sense of a desire or longing that drives a person to strive 

for its fulfillment. In human life, hajah can indicate both material and 

spiritual deficiency. However, based on the Quranic contexts where it 

appears, this need often points to an inner, spiritual poverty. Noting this 

point leads us to the distinction between this word and other terms related 

to poverty. �Ayla also signifies poverty, typically used when a person faces 

financial hardship. Some scholars maintain that it not only refers to 

economic poverty but can also indicate inner or spiritual poverty and even 

a lack of awareness of divine rulings. Maskana denotes poverty 

accompanied by humiliation, lack of wealth, instability, weakness, and 

severe need. It may describe a person who is materially wealthy yet 

afflicted with spiritual or psychological poverty. Matraba, by contrast, 

refers exclusively to financial poverty. Unlike maskana, which can cover 

both material and spiritual destitution, matraba specifically describes one 

who is so poor that he sits upon the dust with no wealth or refuge. 

Masghaba, though related to hardship, does not directly belong to the 

semantic field of poverty and destitution. Occurring only once in the 

Quran, it denotes hunger accompanied by suffering and difficulty, often 

caused by famine or natural constraints. While it indirectly implies 

poverty, its primary meaning concerns the hardship of food scarcity. 

Regarding the novelty of this research, it can be stated that despite the 

efforts made in various fields of Islamic studies, there remains a noticeable 

gap in focused lexical studies of Quranic vocabulary. In fact, what is needed 

is a systematic investigation that reveals the subtle semantic nuances of the 

words related to faqr (poverty) and other similar Quranic terms. 

Accordingly, the present study concentrates on clarifying the semantic 

components of faqr and its related vocabulary in the Holy Quran. 

Keywords 
Phenomenon of poverty, semantic components, comparative evaluation, 

conceptual relations � �� �
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äŎŘŖŀŎ˨Įýùŗę˨Ěý˨ŔŞÞăʭý˨ōŰĚÝ˨ŏíĚŃ

¶½r~��¯L®gq�����������N¾�±�n®h­n¾y
ę˨ʭăŰĒ˨ę˨ĕŰĂĿʭ˨̡ʳʵ�ʳʻ�ʴʷʳʶ˨ę˨ʭăŰĒ˨čŦħù˨ʲʴʺ�ʳʴ�ʴʷʳʷ

µn¾¢c��
V/yK�È­Æ/yK��qL/�­�qm�mrOqL¡rS�¯L¥uK³�sK�ÈXyn¦²W³�r���¯L¥uK³�UL�X~­

��IKr��°¾PW��n·�LO�³�È�¾P�W�Èª¾ªhW�×´/�©�×L/²�­�Kn/XOK�,ÈX/yn¦²W�³�r���È½L²�­�µs´g�È±?r��¯L¥uK³�È½L²�­
�r//����//S�³�µn//}�È//yqrOµuK³�r½L//y�È//yqrO�¶//O�¯?�sK�x

¶�©́ ­�°½rX~¾O�¶¡�ÈWL®ª¡�ÈkrO�,µs´g�°½K�È±́ ±L¡�¶��±�qm�r���¯mKmqKr�q´h­
��qmµn}�È�¾P�W�ÈyqrO�r¦½n¢½LO�³�È�r�­�,mqKm�¬½r¡�¯?r
�>L 3y7B3O��,�º_Lg��,�r 7z4���,�º3ª7 ¾ 3���,�º3²3¢ 7z3­����µuK³�LO�¯L¥uK³�°½K�¶z½L�­�sK

Un}�,�Lk�ÈX©Lg�r¦±L½L®±�¯L¥uK³�¶PWr­�³�¶¡�VyK�sL¾±�³�r���sK�×K

µuK³n¾ª¡�L·��
¶�©´­�,r���µn½nS�È­´¸�­��OK³q�,È�¾P�W�ÈOL½sqK�,È½L²�­�×L·

                                                          � �
���~±Km¾µL¦~±KmqL�r¡�¯?r���qL�­�³�«´ª�½,¬�K�,¬�½¯Kr
���~±Km¾µL¦~±KmqL�r¡�¯?r���qL�­�³�«´ª�½,¬�K�,¬�½¯Kr
���´`~±Km×�rX¡m×�z�W¾r�P�W¾�È�r¡�¯?r���qL�­³�«´ª��µL¦~±Km
� �� �
��r~�½¶�,¯L®gq-��±¾N,�y¾n®h­n-�n®h­×,�¶X/}r����

r¡�¯?r�½¬�¢WLO¾¶�­´¸�­��OK³q�rOÈ���ŐƿŘƅƱ�ƻǈƺƢ�Ŭťƣƹťƛƽ

˨Ěģʭő�̡¯Kr½K�,¬��,È­ÆyK�¤²·r��³�«´ª��µL¦~·³vS�� �
���������g��¾©BW�³��´�g�¨­L¡�qL~X±K�KrO×�´±½¯L¥n²z
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¶­n�­��

µs´­?�qm�¶O�ÈXyn¦²W�³�r���È²½m�×L·��¯L¾O�VP¾�­�³�ÆO�sK�È�´±�¯K´²�n}VyK�µ���¯?r/�
µs´­?�³�¬½r¡�N©L��qm�È²½m�×L·�×L·�¶­L±rO��ªXl­��°½K�¯mrO�°¾O�sK�×KrO�Kq�È�­L_�×L·

µm´®±�¶/IKqK�jªW�V�¾�g�n/±K��È­�¶/X�¥�È/z¡�¶/O�×´/�©�×L/²�­�qm�r/¾����¯´X/y�¶/¡�m´/}
µr¸­�V�©�,n}LO�µn}�¶Xz¢}�|½L·��¯L/¾O�°¾/²c�r/���µuK³�×´�©�×L²�­�LO�¶�OKq�qm�¯LyL²}
¶X}Km�n±K����4¶7 W 3r3�3��§L�½�qL��©K�q´z¢®©K�´·�r¾��©K�¨�A��¨/�K�-qL/��©K�r/z¢W� 1º¾·Km�ÇK�1¹r�L�

µr¸­�¯´Xy�¶¡�VyK�Èz¡�r¾���µuK³��³K�×Kr/O�È/¥qtO�¶/[mLg�È/²�½�-µn/}�¶X/z¢}�|½L·
V/yK�µn½mr¥�³K�UKr���¯´Xy�¯n}�¶Xz¢}�NPy�¶¡�µmLX�K��L�WK����,È±L¸�/�K�N/�Kq�����,�

��������¶/O�mn/�X­�mqK´/­�qm�³�mqKm�ÈW³L/�X­�×L/·mrOqL¡�r���µuK³�/yK�¶/X�q�qL¡�¶/¡�,V
U³L�W�°/½K�sK��Æ�K���r/�rO�NP/y�L/·n/}�³�UL/½?�qm�µuK³�°/½K�sK�mL/�X­��¾/�´W� 5̄

È­�UL½K³q�m´}���¬¾z�W�×mL�X�K�³�È¦²·r��,ÈWKo�¶Xym�¶y�¶O�r��È­�m´}�� �
�©K��-ÈWKo�r����³�V/yK�×³�È/WKo�r/���×m´/_´­�r/·�×n/²­sL¾±�³�t/`��wL/zgK

È®±�¯Lz±K��Xl­�n}LO���¶½?�rOL²O��8²©K�L 3̧ 9 ½ 3A�L3½�- 4n/¾5® 3h7 ©K� 9¼5²3�7 ©K� 3́ 4·� 4 Þ6ÉK 3³� 5 Þ6ÉK�È3©5E� 4>K 3r3�4�7 ©K� 4¬4 X7 ± 3A� 4wL
�ÈO�¶¡�VyKnk�³�n½n²­sL¾±�Knk�¶O�L®}�«mr­�ÇK�VyK�µm´Xy�sL¾±����,r�L�����¯L/z±K�¶®·��L·
VyK�n¾®g�È²��¶¡�VyKnk�L¸²W�³�n²Xz·�r¾����È¥v½³�sK�È/WKo�r���¯L/z±K�¶/®·�×L/·��,L·

L�´ªl­�¶®·�¶¢ªO��Kr/X�K�¯L/z±K�¶/¢²½K�³�VyK�rl��¯Lz±K�×KrO�r���sK��´±�°½K�³�VyK�U
�³K�×Kr/O�£qtO�×qLlX�K�,mqKn±�m´k�sK�×t¾c�³�VyK�r¾���¯LhPy�n±³Knk�¨OL�­�qm�n²¡

È­�MLzg�¶O�n½?��«r¡K�§´yq�sKŅ�µm´­r��r/���L/O�¶/�OKq�qm�¯L/~½K�¶/¡�µn/}�¨/�±�n/±K��
�¶²¾`²¥�^²¥�sK�È½K�VyK�n±³Knk�×L·���×r¾�}�,�������,������ �

M��-È¦²·r��r����m´P±��sK�n/¾ª�W�¶/ª®_�sK�È/�²­�qL/[?�NP/y�È¥n±s�qm�«sÅ�È·L¥?
µ³r¥�³�¯L¦X}p¥�VyqmL±�V²y�È­�L/¸±?�¶/O�×n/²P½LS�³�n/yL��×L/·�m´/}���r/����/�K³�qm

È­�M´//zh­�r//����K´//±K�°½rWn//O�sK�m´//k�¶//¡�,¨//¸_�¶//O�È//¦²·r��mqKm�µqL//}K�,m´//}��
°¾²­´®©Kr¾­Kņ�°zg�«L­K�¶Oņ�n±m´­r����V/z¾±�¨/¸_�sK�rWn/O�×r���b¾·�«n±sr��×K� 

��,Èy´��������,�����.�n±m´­r��r���LO�¶�OKq�qm�t¾±���VyK�£r­�°½rX¥qtO�r������¯L~½K�sK
n±m´­r��¯L~½K�.VyK�È©L­�r���mKr­�n±n¾yrS���V/yK�°½m�sK�r���°­�m´��­�r¾k����,È/±Krg
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�������,�����N���sK�×qL¾/zO�¶/½LS�³�NP/z­�¶¡Krc�-�È¥n/±L­�]r­�³�]r/·�³�L·��r/���L/·
VyK��È­�¯?r��qm�n±³Knk�n²½L­r����������5� 7q3 7ÁK�¼5�� 3°¾5�3� 7�3X 7z4­�L8²4¡�K 4́ ©L3����È­�jyLS�-��n²·m

¬½m´O�¯L���Xz­�sK�°¾­s�qm�L­����,>Lz±�����mqKm�µqL/}K�¯L���Xz­�È¦²·r��r���¶O�¶½?�°½K��
²·r��r��¯L/z±K�¶®·�rO�³�VyK�M´zh­�«´­p­�r����K´±K�sK�È¦��°/½K�L/O�¶/¡�V/yK�«sÅ�L·

�{Æ/W�×r/���°¾/²c��/�q�×Kr/O�VyK�V­K�¯KrP·q�³�¯Kn²®~±Km�rO�³�n²²¡�µsqLP­�r����´±
·�-n²½L®±�qL¾zO®¯L��¯L/¾O�³�È/¸©K�MLX¡�¬¾ª�W�¯?r��UL½?�U³ÆW�L¾P±K�Èª�K��n·�¶¡�q´�

V®¢g�VyK�µm´O�¯?�×L·��qm�n±³Knk�¶/½?����È­�¯Kr/®��§?�µq´/y�n/½L­r����� 3Z/3�3O�7o5E
P­L/¾S�- 3º 3®7¢ 5h7 ©K 3³� 3ML3X 5¢7 ©K� 4¬4̧ 4®<ª3�4 ½ 3³� 7¬5̧ ¾<¡ 3t4 ½ 3³� 5¶5WL3½?� 7¬5̧ 7 ¾3ª 3�� 4́ ª7 X3½� 7¬ 5̧ 5z4�7 ± 3A� 7°5­� 0Å´ 4y 3q� 7¬5̧ ¾5��sK�Çr

�³�n/±Kmr¥�¯L/~¡LS�³�n/±K´lO�¯L~½K�rO�Kq�m´k�UL½?�LW�Vl¾¦±KrO�¯L±?�¯L¾­�qm�¯L}m´k
¡ms´­L¾O�¯L±?�¶O�V®¢g�³�MLX��� �

]��-V~¾�­�³�×mL­�r����×L²�­�¶O�,VyK�×mL�X�K�r���¯L®·�¶¡�V~¾�­�³�×mL­�r��
«³rh­�UL½q³r��sK�¯m´O��V/yK�°¢/z­�³��L/}´S�,�Kq´/k�¶ª®_�sK�È¥n±s�¶¾©³K���qm

�¶½?�¨¾P��sK�,mqKm�µqL}K�×r���°¾²c�¶O�×mn�X­�UL½?�qm�¬½r¡�¯?r���7°5­�K 4́�5�7 ²4 W�L 3­ 3³�� 2r/7 ¾ 3k
�È©L­�r·�³�-1¬¾5ª 3�� 5¶5 O� 3 Þ6ÉK� 8̄ 5F3��¯L±?�¶O���V/yK�µL/¥?�¯?�sK�Kn/k�0L����,n¾²¡��L�±K����,µr/�O�����

µn/½mr¥�ÈXyn¦²W�³�r���qLcm�Knk�µKq�qm�¶¡�mqKm�µqL}K�¯L±L®ªz­�§Lg�er}�¶O�¶½?�°½K��,
�×KrO�L¸±?�{ÆW�sK��±L­�mL¸_�¯Kn¾­�qm�q´�g�³�µmLX�K�q³m�m´k�°�³�sK�³�N/z¡�mL/`½K

r�y��½r��sK�ÈXg�³�VyK�µn}�qL¡�È®±�¬·�×qL`W�×L·�¶½L­ry�n²±K´W�¶O�×K�n/±q³?�Vym��
µs´­?�qm�V/yK�×mL/�X�K�r/���V/yK�µn/}�|·´¢±�qL¾zO�¶¡�×mqK´­�sK�È¢½�È²½m�×L·��

rP­L¾SŅ�È­�n²½L­r����µL¾y�r���V/yK�Ur/k?�³�L/¾±m�qm�È½³q����,q´/¸®_�È/OK�°/OK����]�,���,� �

������K�t¾±È­�ÈX~¾�­�r���mq´­�qm�¯L~½�n²½L­r����rO�n±³Knk�V®gq�r¥K�°/­�V/­K�×Kr��
È­�r�¡�¶O�Kq�L ±̧?�r���¶²½?r·�,m´P±�n±L~¡���,×r¾�}�������,������ �

|¾S�¶X}´±��n·�µs´/g�È±?r��¯L¥uK³�È½L²�­��IKr��°¾PW�³q��-V/yK�r/���È½L/²�­�×
°½KsK��mrOqL¡�Vª��¶O�È±´±L¡�¶��±�qm�r���¯mKmqKr��LO�³q�¾y³�È­�È�y�,rX~¾O�³�rW��LW�m´}

³q�È~·³vS�LO}¶�©´­�|·³vS��y³�qKn�­�¶O�n²®��µs´g�°½K�qm�´z®·�¯L¥uK³�È½L²�­�×L·
mmr¥�°¾¾PW�ÈXyn¦²W�³�r���LO�¶z½L�­�qm�È½L²�­���×´�©�×L²�­�§³K�¶ªgr­�qm�LXyKq�°½K�qm

http://www.jqss.isca.ac.ir
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È­�°¾¾PW�µuK³�°½K�m´}��¶/�©´­�¶/O�ÈOL¾Xym�×KrO�n�O�¶ªgr­�qm�/²�­�×L·�³�r/���sK�mKr/­�È½L
¶/�©´­�¶/z½L�­�¶/O�,¬½r/¡�¯?r/��qm�È½L/²�­�µs´g�°½K�¯L¥uK³�r½Ly��¯L/¥uK³�È½L/²�­�×L·

È­�¶XkKmrS�È­�{ÆW�³�m´}��¯L¾O�È±?r��UÅL®�XyK�sK�«Kn¡r·��IKr��³��IL�m�m´}m´}��
sK�n²WqL��|lO�°½K�qm�µn}�er�­�È±?r��¯L¥uK³���º3P3� 7z 3­����,nªO����-�º3O 3r7 X 3­���nªO�,������3r7�3���

��,µr�O�����,�� 3Æ/7­5E����,>Kr/yK�����,�>L/ 3y7B3O����,µr/�O�����,�¹ 3r/ 7z4����,µr/�O�����,�º/3ª7 ¾ 3�����,¶/O´W����,
�º3²3¢ 7z 3­����,µr�O�����³�º_Lg����,�y´½����� �

����¾�hW�×q³?´±�³�¶²¾~¾S��

V//ª��³�È//½Kmsr���mr//¢½³q�L//O�ÈX//yn¦²W�³�r//���¶//²¾­s�qm�È//~·³vS�qL//[?�rX//~¾O��×L//·
�r�rO�×L//·qL¢·Kq�¶//`¾X±qm�³�r//���¶//O�¯n//}qLX�r¥�µs´­?�qm�¯?�¯mr//¡��È//²½m�×L//·

¶XkKmrS�n±K���r/¥m³q�mK´_n®h­�,r�L�­�¯Kr¦~·³vS�sK�������¶/©L�­��¯K´/²��L/O�×K��r/��
È±L�r��È�zª��×mr¢½³q�LO�¯?r��qm�¯Lz±K�×m´_³���m´/k�UKo�qm�¯L/z±K�¶¢²½K�¶²¾­s�qm

¶O�VyK�×n²­sL¾±�³�r¾���¯Lz±K�µn±L/yq�r®[�V/yK���{qL/¢®·�³�ÈdX¡L/S�n/®gK�������
¶©L�­��¯K´/²��L/O�×K�¶/²¾­s�r/O�¶/¾¢W�L/O�¬½r/¡�¯?r/��qm�L/²��³�r/���¯L/¥uK³�r¾/z�WsLO��×L·
¯Lz±K�«´//¸�­�VkL//y�ÈXkL²//}��ÈO�³�r//���mq´//­�qm�//W�sL//¾±Bµm´®±��¾©�n//±K���m´®h­n¾//y
�mL���È½LP�LP��µmKs��������¶©L�­�µv/½³�µL/¦±�LO�È½Kmsr���¶XzO�µs´­?�¶/O�×´/�q�×L/·��

�¯L/¾O�×´/�q�qL/[?�wL/yKrO�Kq�r/���¶ªJ/z­�¶O�°½m��­L_�µL¦±�LW�VyK�µmr¡�{ÆWn/²¡��³
¯³rO�×KrO�È½L·qL¢·Kq�n·m�¶IKqK�¶�­L_�qL`²¸OL±�V¾��³�sK�V�q���×n/¸­n®h­�°¾²d®·

�¶©L�­�qm�µmKsq´���°¾zg�³�×r¦z���¶/®IK�UL/½K³q�³�¯?r/��r/�²­�sK�r/���«´¸�­�ÈyqrO
qL¸�Kń����������È/¸���³�×r¾z�W��OL²­�sK�µmL�XyK�LO�«ÆyK�qm�¯?�«Lz�K�³�r���µn½nS�¶O

¶X}Km�¯?�«Lz�K�³�r���¶ªJz­�¶O��­L_�È·L¦±�³�¶XkKmrS�n±K�� �
m´_³�LO�{ÆW�µs´g�qm�¶¡�È½L·��,V/yK�¶/X�r¥�«L/`±K�È­Æ/yK��qL/�­��ªXl­�×L·

µuK³�rO�t¡r®X­�È~·³vS�È©Lk�×L_�/zgK�,¬½r/¡�¯?r/��UL/®ª¡�È·³vSÈ­�wL�m´/}���qm
¶Xz½LO�«Kn�K���K³��¶/O�È­ÆyK��qL�­�µv½³�¶_´W�³�µn}mL½�¯L¥uK³�rX~¾O�VkL²}�¶O�¶¡�×K

{³q�È~·³vS�qm�¶¡�VyK�¯?�V�Kr��n²­��È/±?r��UL®ª¡�r½Ly�³�r���¯L¥uK³�×L²�­�×L·
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¶O�¯Lz®·�°½KsK�-n½L¾O�Vym�|¾S��¾�hW�³q�¶/�©´­�°¾/¾PW�r/O�t¡r®W�³q��³�r/���È½L/²�­�×L·
K³�r½LymqKm�¬½r¡�¯?r��sK�¯?��PWr­�¯L¥u�� �

���µuK³�ÈyL²}��

�«´¸�­�|lO�°½K�qm�¶�©D­�È½L²�­�×L·��È­�qKr��ÈyqrO�mq´­�mr¾¥�� �

ŔŀŊòŎ˨äŰʭŒĸŎ˨ãʭŕ 

µuK³��¾�m�¶�©L�­�×KrO�¯LyL²}L²�­�¶�kL}�¶O�Kq�L¸±?�¬¾·L�­�,L·�È­�¶/½t`W�È½L·��n/²²¡
¶O�,µuK³� ½�È±LOs�Uq´��¬¸��×KrO�L¸±?�sK�«Kn¡r·�¶¡��¶�©D­�¯K´²��È/�Lk�È½L²�­�×L·

È­�M´zh­��n±´}��,×´�/��������,�����¶/�©D­�°/½K�,�/�K³�qm�¶/�´®`­�È½L/²�­�×L·��sK�×K
È¥v½³�È­�¨¢}�Kq�µuK³� ½�«´¸�­�¶¡�n²Xz·�L·���/OK³q��/¾�m��¾/�´W�N/_´­�³�n²·m

È­�µuK³�f�y�qm�È­´¸�­��OK³q�t¾±�³�¶ª®_� ½�qm�È½L²�­��n±´}��,r®©L/S�������,������sK�
¶�©D­�°½K�N¾¡rW�µmrXz¥�×L²�­�,È½L²�­�×L·�È­�¨�Lg�µuK³�sK�×rW��]KrlX/yK�¶/¡�m´/}

È/­�qL®}�¶O�|·³vS��Kn·K�sK�,È½L²�­�¨¾ªhW�qm�L¸±?�È­�³�m³q��L/½�°X/­�sK�Kq�L/¸±?�¯K´/W
�mq³?�Vym�¶O�¯?�V�LO��,r®©LS�������,������µuK³�sK�,{³q�°½K�qm��È/�½r�W�r�±mq´/­�×L·

�­L_��¾�m�³�rW��rWÈ­�¶IKqK�È­��l/~­�¯L/¥uK³�È½L/²�­�×L/·sr­�³�m³n/g�³�m´}��mmr/¥
��,×mKs?�������,���°½KrOL/²O�-�¶//�©D­�È//yqrO�L//O��L//O�L//¸±?�¶//z½L�­�³�µuK³� //½�È½L//²�­�×L·

�¾�m�×L²�­�,�mKrX­�¯L¥uK³�V¾��´­�qm�¯?�mrOqL¡�³�µL¦½L_�³�µuK³�r·�rW��UÆ/®_�³�L·
¶O��½Kr}�Nzg�rO�³�µn}��l~­��ªXl­�È­�qL¡�m³q�� �

���¯L¥uK³�È�¾P�W�¨¾ªhW��

È­�r���È½L²�­�µs´g�qm��L/O�«Kn/¡r·�¶/¡�mr/¡�È/�r�­�Kq�È�ªXl­�ÈWL®ª¡�³�¯L¥uK³�¯K´W
µr½Km�¨¾¢~W�È­�L/²�­�r¦½n/¢½�qL/²¡�qm�,�½mL�­�³�¬¾·L�­�sK��rX~­�×K�n/²OL½���°/½K�qm

V�Kr���qm�×KrO�,|·³vS��È±L/¥uK³�È/krO�VyK�µn}�{ÆW�r���LO��PWr­�¯L¥uK³�×L·
¶�©D­�×KqKm�¶¡�´/z®·�È½L²�­�×L·�¶/O�t/¾±�¬½r/¡�¯?r/��qm�³�n²X/z·�¬¾·L/�­�°/½K�L/O��qL¡

http://www.jqss.isca.ac.ir


�§
Ly

¬X
�·

�µq
L®
}�
,

�,�
��
��

��

��� �

 

www.jqss.isca.ac.ir 

 

¶X�q�n±r¾¥�qKr��¶z½L�­�³�ÈyqrO�mq´­�,n±K���È/�r�­�¶­KmK�qm�¶¡�È±L¥uK³�,È½KnXOK�µL¦±�qm
È­��µuK³�LO�È½L²�­�UL¡KrX}K�¨¾©m�¶O�,n±´}�r�����³�ÈXyn¦²W�È­�,��mqK´­�ÈkrO�qm�n²±K´W

n±´}�L¸±?�°½t¦½L_�� �

ʶ	ʴ˨
ĚńĿ 

�µuK³�r�3����×L²�­�¶O�V�©�qm�¹r�4��VyK�µn­?�,§Km´¥�È²�½�,���È²¾­s�¶O�ÈOr��¯LOs�qm
§Km´¥�¯?�qm�¶¡��,mqKm�m´_³�È±K³Kr��×L·�¹r��X­��qA��È­��n²½´¥��,×n/¾·Kr�����]�,���,

���������È±LP¾}�¹r�3���È­�M?�¯?�sK�È/·³r¥�¶/¡�VyK�¶Xz±Km�È·Lc�×L²�­�¶O�Kq��n²/}´±
��,È±LP¾}�����,«/������,����,�n½qm�°OK�³�r�4���¶�´®`­�¶O�Kq�µLc�sK�×K��¶/O�¶/¡�µmr¡�r¾P�W�L·

¨�X­�r¦½n¢½��n/OL½�¯L½r_�³�µn}��®_�L¸±?�qm�M?�LW�n±K��,n/½qm�°/OK����]�,«����,������-
°½KrOL²O�°¾/®·sK�-V/yK�M?�µr�g�L½�§Km´¥�×L²�­�¶O�,×´�©�×L²�­�qm�r����¶/O�Kq�r/¾���,³q

µmr¡�¶¾P~W�È·Lc�K�UL²��M?�¶¡�n±KÈ­�]qLk�¯?�s�m´}���,r/���Èª/�K�«´/¸�­�L/O�L²�­�°½K
È­�°¾­s�qm��L¢}�mL`½K�N_´­�r���¶¡�È½´¥�,mqKm�NyL²W�,�L¢}�³�µr�g�È²�½��m´}

�°OK��,wqL�����]�,�����,������� �
�µuK³�r�����¨­L/}�¶¡�mqKm�t¾±�×´²�­�³�«³m�×L²�­�V/_Lg����,È/h½r��������,������,

�ÈO�³�L²��n��×sL¾±����,×mLO?s³r¾�����]�,�����,�����,��È¡n/±K�U³r/[�³�§L/­�¶/¡�È/�l}
mqKm����,È­´/¾��������,�������°¾²d®·�³�°¢}r®¡�³�Vly�×qLX�r¥����,×r/·sK����]�,���,

�������È­�m´}��È­�,wLyK�°½K�rO��×mL/­�³�¶¾©³K�×L²�­�¶¡�V�r¥�¶`¾X±�¯K´W�r/����µL/c�,
�³�«³m�×L²�­�³�µm´O�°¾­s�qm�M?�§Km´¥�L½�¶/¡�,×n/²­sL¾±�³�V_Lg�È²�½�,¯?�×mL­r¾�

VyK�µn}�¶X�r¥�¶¾©³K�«´¸�­�¯L®·�sK�� �
�,|WL�X//~­�L//O�µKr//®·�,µuK³�°//½K���¶//O�¬½r//¡�¯?r//��qm�qL//O�V//yK�¶//X�q�qL¡���°//½K�qm

È­�ÈyqrO�¯?r��qm�¯?�×L·mrOqL¡�sK�mq´­�³m�,|·³vS�m´}���,¯Krz�­�r/�����¶/½?�qm�Kq
��3r7�3�7 ©K� 4¬4¡ 4n5�3½� 4̄ L 3�7 ¾ 8~©K�������,µr/�O������r¾z�W�È©LgnO�³�ÈXyn¦²W�,L²��n��,V_Lg�×L²�­�¶O

µmr¡��n±K��,×q´OL~¾±�ÈPª�[����]�,�����,�������¯?�qm�¶/¡�mqKm�µqL/}K�ÈX¾�/�³�¶O�UqLP��°½K
È­�L�©K�°¾²c�³�µn}��L�±K�sK��±L­�¯L�¾}��r/¾���³�n/²­sL¾±�×r/¾S�qm�V/yK�°/¢®­�¶/¡�n²¡
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×´}���¶½?�qm�,°¾²d®·�����5E� <M 3q�1r¾5�3�� 2r7 ¾ 3k� 7°5­� 8¼3©5E� 3V7© 3t7 ± 3A�L 3®5 ©�¼<±����,�������×L/²�­�¶O�r���,
VyK�µn}�r¾z�W�V_Lg�³�sL¾±��È/y´­�Ur/�g�¶/¡�V/yK�µn­?�¶½?�°½K�r¾z�W�qmņ��sK

×tP//y�È¦²//yr¥�Un//}�È­�Kq�°¾//­s�×L·��n//±³Knk�sK�,È¦²//yr¥��//�q�×Kr//O�³�mq´//k
m´®±��r��³�mr¡�×s³q�VyK´kqm���/O�,«qL/¥mq³rS�×K�°/­�r/O�¶/¡�È¦²/yr¥�V/ª��¶

¬X/z·�´/W�×s³q�]L/Xh­�,µn/}��qL����È/ª��«L/­Kņ�°½K�qm�È­�µqL/O�n/½L­r�����Kn/k�¶/O
�Un/}�sK�Kr/½s�-V/yK´l±�Kn/k�sK�,mq´lO�¶¡�È±L±�t_�×t¾c�L�m�°½K�qm�Èy´­�,n²¥´y

×tPy�,|±nO�V}´¥�°X�q�¨¾ªhW�³�×r�Å�µmq´k�×L·��¯L/½L®±�|®¢/}�V/y´S�qm�µn}
m´O���Kn/P��µL}�È²¾zg�,È®¾��©����]�,�����,������ÈyqrO�«L`±K�×L·�È­�¯L~±�µn}��µuK³�¶¡�n·m
�r����¶O�×mL­r¾��³�«³m�×L²�­�LO�L¸²W�¬½r¡�¯?r��qm��È/²�½�,¯?�V/zl±�×L²�­�³�¶X�q�qL¡

VyK�µn~±�r¡o�¯?r��qm�,M?�§Km´¥�L½�µLc�� �

ʶ	ʵ˨
ĀþˎļˎĠ˓Ŏˎ˨ ˨

�µuK³�º3P3� 7z 3­���¶~½q�sK�w���M���¶¡�VyK�È®¾­�qn�­�³�¹��³�n/¾¡BW�×Kr/O�¯?�rk?�
�VyK�µn}�µm³t�K�¯?�¶O�¶�©LP­��,È�L�����]�,������,������ ½�L/¸²W�µuK³�°/½K��¶/½?�qm�qL/O

����,n/ªO�µq´y��2º3P3�/ 7z 3­�»5o�¶/O�,�V/yK�È¦²/yr¥�×L/²�­�¶/O�³�¶/X�q�qL¡���¶/O�Kq�¯?�È/krO
µmr¡�r¾P�W�ÈXly�³�^±q�LO�µKr®·�È¦²yr¥��n±K��,wqL��°OK����]�,�����,������r¦½m�È·³r¥

È¦²/yr¥�¶/O�µuK³�°½K�¶¡�n±q³LO�°½K�rO�,L²�­�°½K�rO�µ³Æ����½Kr/}�qm�¶/¡�mqKm�µqL/}K�×K
È­�iq�L²¦²W�³�Vly�È­�m³nh­�Kp��¶O�ÈyrXym�³�n·m��m´}��,×´���­����]�,����,�����,

È­�¶¡�mr¡�r¾P�W�ÈXyn¦²W�³�r���,È�h��¶O�Kq�¯?�¯K´W�� �
�UqL/P��,¬½r/¡�¯?r��qm��2º3P3�/ 7z 3­�»5o����,n/ªO�����×L/²�­�¶/O��³�n½n/}�È¦²/yr¥�×KqKm

È�h����¾�´W�,¶½?�°½K�qm�³�µn­?��µn²²¡�«´½���¶/¡�×s³q�qm�¯mr/¡�«L��K�È²�½�-VyK
VyK�¬¡Lg�¯?�rO�n½n}�È¦²yr¥�³�È�h����UL/IKr��sK�¶/¡�,×r�O�°zg�VIKr���P��L­K

È­�M´zh­�oL}��Uq´��¶O�UqLP��°½K�,m´}��2º3P3� 7z 3­�Ko���VyK�µn}�µn±K´k��,È/yrP������,

]�����,�������,V/IKr��°/½K�wLyKrO��2º3P3�/ 7z 3­�Ko���r/¦½m�³�¶/X�r¥�qKr/��§´/��­�µL/¦½L_�qm
¶O��¾�´W�¯K´²���µn²²¡�«´½��¶O�È®±�qL¡��¶O�¯?�×L²�­�¶¢ªO�,m³q�¶²/yr¥�¯mr/¡�«L/��K��×K

http://www.jqss.isca.ac.ir
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s³q�¯?�qm��È­�r/¾¾�W�n/²¡��¶/O�Kq�¯?�V/�©�¨/·K�sK�È/krO�,°¾/²d®·��×Kr/O�È�/�³�¯K´²�
�¾5X3½L 0®���³�L0²¾¢ 7z5­���§´��­�³�µn­?�n�O�UL½?�qm�¶¡�n±K��¶Xz±Km�n±K���r½n/�W�,Uq´��°½K�qm

¶½?�m´O�n·K´k�°¾²c���¶²yr¥�°¾¢z­�L½�¬¾X½�¯mr¡�«L��K����,>Kr�����]�,«����,������ �
�µuK³�¯L¾­�ºP�z­���³�wBO���m´/_³�È¡n/±K�U³L/�W�,n/±qKm�V©Åm�Un}�rO�³m�r·�¶¡

mqKm���qm�Un}�wBO��¶O��mqKm�µqL}K�¤²_�sK�È}L±�r����,È±L�­Km�������,�����Un/}�L/­K�,
�qm�ÈXyn¦²W�³�r���ºP�z­��ÈXly�³�È¦²yr¥�¨­L}��°/¢®­�È/ª¾©m�r/·�¶/O�¶/¡�V/yK�×K

�n²¡�qLcm�Kq�¯Lz±K�VyK�ÈO�,q´}L��°OK�]�,L/W�����,����¶/O�È±L/­s�µuK³�³m�r/·�°½KrOL/²O�-��qL¡
È­�­K�,n}LO�n½n}�sL¾±�qLcm�mr��¶¡�n±³q�³�r/���V/©Lg�°/½K�mL/`½K�Vª��qm�L¸±?�U³L�W�L

VyK�ÈXyn¦²W�Un}�� �

ʶ	ʶ˨
ĀýĚĄŎˎ˨ ˨

�µuK³�,mqKm�µqL/}K�ÈXyn¦²W�³�r���«´¸�­�¶O�¬½r¡�¯?r��qm�¶¡�È±L¥uK³�sK�r¦½m�È¢½
�º3O 3r7 X 3­���¶~½q�sK�¶¡�VyK��3M 3r3W���µn/}��X/~­�n/}LO��L/k�sK�¶/d±?�r·�³��Lk�×L²�­�¶O

VyK��×L/²�­�¶/O�µuK³�°½K�,°¾²d®·��V/yK�µn/­?�t/¾±�r¦½n/¢½�L/O�t/¾c�³m�¯m´/O�×³L/z­� �
��,wqL��°OK����]�,�����,�������×Kr/O�¯L½´�©�º/3O 3r7 X 3­��È±L/�­��¯´/d®·�×K�×n/²­sL¾±�³�r/����
��,È±LX/z`y�������,�������³�V/yK�µn/}�È©L­�UqLzk�qLcm�¶¡�×mr�����,q´/�²­�°/OK�����,�

]����,����µmr¡�r¡o�n±K�� �
yK�¯L¢­�¬yK�¶¡�,µuK³�°½K¶O�Vyn¦²W�³�r¾���×KrO�V¸_�°½K�sK�,V��¶/O�¶/¡�¶/X�q�qL¡

¶ª�L��b¾·��Lk�³�³K�¯L¾­�³�µmLX�K��Lk�¶O�È½´¥�,r���³�sL¾±�Un}�¨¾©m��Vz¾±�×K��,>Kr�

����]�,«����,����,q´�²­�°OK�-����]�,�����,����� ½�L/¸²W�µuK³�°/½K�,¬½r/¡�¯?r��qm��qm�qL/O
�¶½?��2º3O 3r7 X 3­�K3o�L0²¾ 5¢ 7z5­� 7³3A���O�,n/ª�����n/²­sL¾±�³�r/¾���qL¾/zO�×mr/��¶/O�Kq�¯?�¯Kr/z�­�³�µn/­?

µmr¡�r¾z�W��V/yK�µn¾P/zc�¯Kn/O�³�mqKn±��Lk�t_�È·L¦·L²S�ÈXyn¦²W�Un}�sK�¶¡�n±K
��,ÈyrP�����]�,�����,������È­��Æ/�K�È�l}�¶O�,��K³�qm�¶/±Lk�¶/¡�m´/}��qm�³�mqKn/±�×K

È­�r/y�¶/O�VOr��qm�³�µn}�q³m�|½´k�°�³�sK�L½�µmLX�K��Lk�¶O�µKq�r¾z­��mr/O��,×mq³L/­

����]�,�����,������ �
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¶/±�¶¡�VyK�×mr��¶O�µqL}K�,µuK³�°½K�r¾OL�W�r¦½m�sK��¶/¢ªO�,V/yK�n/²­sL¾±�Un/~O�L¸²W
Kn±�t¾±�×sKn±Kr½s�³�wLP©�ÈXg�È/yrXym�¯?�¶/O�m´/k�¯n±L/}´S�×KrO�¶¡�×t¾c�L¸²W�³�mq

�VyK��Lk�,mqKm��,×sKq�°½n©Krl�����]�,������,�������¶z½L�­�qm�º/3O 3r7 X 3­���L/O�º/ 3_Lg���n/½LO
�¶¡�V�¥�º3O 3r7 X 3­��¯L®·�-mqKm�V©Åm�×mL­�ÈXyn¦²W�³�r���rO��¶½?�qm�¶¡�¶±´¥��L0²¾ 5¢/ 7z5­� 7³3A
�2º3O 3r7 X 3­�K3o����,nªO����µn­?�¶/O�ÈX/yn¦²W�³�r/���Un/}�sK�¶/¡�mqKm�µqL/}K�×mr��rO�µuK³�°½K�,

VyK�µmLX�K��Lk��È­rO�¶½?�°½K�r·L��sK��¶¡�n½?�º3O 3r7 X 3­��V/yK�È©L/­�³�×mL/­�sL¾±�¶O�r�L±��
�µuK³�,¨OL�­�qm�º 3_Lg��µmrXz¥�ÈX©Åm�mqKm�rW���sL¾±�¶O�,×mL­�sL¾±�³�r���rO�µ³Æ��µuK³�°½K

±K�¶�Æ��³��L¾X}K�,È±³qmÈ­�µqL/}K�t/¾±�×t¾c�¶O�¯Lz�¯L²c�,n/²¡��¶/½?�qm�¶/¡��¼/5�� 0º/ 3_L 3g
�7¬4¡5q³ 4n 4�����,r�L�����VyK�µn­?�� �

n/±qKm�V/©Åm�¯?�rO�¶¡�VyK�×sL¾±��´±�qm�µuK³�³m�°½K�U³L�W�,°½KrOL²O���º/3O 3r7 X 3­���¶/O
�³�,×mL­�³�È©L­�sL¾±�º 3_Lg��¶/O�¯L/z±K�È²�L/O�¶/�Æ��³��L¾X/}K�,¨¾­�sK�È}L±�¶¡�×sL¾±�¶O�

mqKm�µqL}K�VyK�×t¾c�� �

ʶ	ʷ˨
ŁŦŎù˨ ˨

�µuK³��Æ//­E���¶//~½q�sK�«�§�����³�È//­r±�°¾//²d®·�³�×t//¾c�sK�¯n//}�Kn//_�×L//²�­�¶//O
{´k��VyK�µn­?�È½´k��,wqL��°OK����]�,�����,������V�©��¶/O�Kq�µuK³�°/½K�¯L/yL²}�r/����

��,×r·´_����]�,�����,������,�V/_Lg�³�r/������,q´/�²­�°/OK����]�,������,�����³��°¾/²d®·
|¾O�|~lO�sK�È}L±�¶¡�×r����n/}LO�§K´/­K�È­L/®W��r/��³�ngsK��,×sKq�������,������

µmr¡�L//²�­�n//±K���È±L//�­�qm�°¾//²d®·�µuK³�°//½K�mL//z�K����,q´//�²­�°//OK����]�,������,������³
�§L­�|·L¡����,n½qm�°OK����]�,«����,�����¶O�t¾±�VyK�¶X�q�qL¡�� �

�¬½r¡�¯?r��sK�¶½?�³m�qm�µuK³�°½KVyK�µn}�r¡o����2� 3Æ/7­5E� 7°/5­� 7¬/4¡ 3m 3Å 7³3A�K´/4 ª4 X7�3W� 3Å 3³��
��,«L�±K������³��7¬4¡L8½5E 3³� 7¬4̧ 4� 4s 7r3±� 4° 7h3±� 2� 3Æ7­5E� 3º3¾ 7~ 3k�7¬4¡ 3m 3Å 7³3A�K 4́ ª4 X7�3W� 3Å 3³����,>KryK������qm�¯Kr/z�­

�µuK³�,UL½?�°½K�r¾z�W��Æ­E���¶O�Kq�r�������,×q´OL~¾±�È®�����]�,���,/������-�����,��³�r/��
V_Lg����,È½L/P�LP�����]�,������,�����³�È¥n/±s�qm�¯L/��±���ÈO�,q´/}L��°/OK�]�,L/W�����,����

µmr¡�L²�­�n±K�� �
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VyK�µn}�r¡o�Èª�K�×L²�­�³m�µuK³�°½K�×KrO���È­r±�³�È�L����È/yqL��¯L/Os�qm�¶/¡
¶O�t¾±�È­�qL¡��m³q��,×n/¾·Kr�����]�,�����,����³�,�n½n}�Ng�K�×L²�­�¶¡�,�°/½K�ÈOr��¨¾�

�VyK�µuK³��,n½qm�°OK����]�,«�����,������ �
�sK�mKr­�,µn}mL½�¶½?�³m�r·�qm��Æ­E���n½n}�Ng�È²�½�,¯?�ÈOr��¨¾�K�×L²�­�¯L®·

mqKn/±�¯?�È/yqL��×L/²�­�LO�È�LPWqK�³�VyK�§L­�|~lO�¶O���,�/�K³�qm��Æ/­E���×r/���¶/O
�|¾O��L�±K�sK�È}L±�¶¡�mqKm�µqL}K�¶O�§K´­K�ng�sK��NPy�×t/¾c�L/½�È/z¡�¶/O�n½n/}�¶�Æ�

¶O�,VyK�¶±´¥�ÈS��L/�±K�°½K�r[K�qm�mr��¶¡�×K�È­�ÈX/yn¦²W�qL/cm�,È/Sqm��m´/}��,×r/~l­s

����]�,�����,����È­�°½KrOL²O�-��V�¥�¯K´W��Æ/­E���qm��Kr/yK�sK�¶/¡�V/yK�r/���È�´/±
È­�È}L±�§L­�¯n¾~lO��m´}��,wqL��°OK����]�,�����,������ �

�µuK³�r//����¶//~½q�sK�¥�×K�n//²±L­�,×t//¾c�qm��L¢//}�mL//`½K�×L//²�­�¶//O�¶//¡�µn//}�¶//X�r
µr¸­�È¦Xz¢}�VyK�r®¡�×L·��¶X/z±Km�L²�­�°½K�¶O�Kq�r���,¨¾©m�°¾®·�¶O��qm�¯L/z±K�¶/¡�n±K

È­�V²¢/z­�³�V©o�qLcm�ÈXyn¦²W�³�sL¾±�r[K��¶X/z¢}�{r/®¡�¶/¡�×mr/��n/²±L®·�,m´/}
�VyK��,wqL��°OK����]�,�����,������g�³�sL/¾±�Un/}�r/O�µuK³�°½KÈ­��Æ/�K�V/_L��³�m´/}

È­�¶¡�n²cr·�,mqKm�µn²²¢}�³�«rP­�sL¾±�rO�V©Åm�0Å´®�­�¶_qm�r·�n±K´W��Kq�V/_Lg�sK�×K
m´}�¨­L}��°¾­s�³�È±K´WL±�×L²�­�¶O�Kq�r���,¯Krz�­�ÈkrO��n½n/}�sL/¾±�sK�È/}L±�¯n}�r¾¥
µmr¡�r¾z�W��n±K��,×´�¡�������,��������,¨OL�­�qm��Æ­E��/¡�mqKm�µqL/}K�×r���¶O�r/[K�r/O�¶

|¾O�|/~lO�¶/`¾X±qm�³�×t¾c�L½�Èz¡�¶O�n½n}�¶�Æ��³�Ng��µn/­?�n/½nS�§K´/­K�n/gsK
�,°½KrOL//²O�-V//yK�r//����«L//��×L//²�­�È­�ÈX//yn¦²W��K´//±K�¶//®·�¨­L//}�³�mqKm�×rW��-m´//}

È©Lgqm��¶¡��Æ­E��VyK�r���mL`½K�¨­K´��sK�È¢½���,r¦½m�UqLP��¶O��Æ/­E���¶/O�µqK´/®·
È­�r`²­�r���r���L­K�,m´}��sK�È}L±�¶~¾®·��Æ/­E��È­�¶/¢ªO�,V/z¾±��×r/¦½m�¨/ª��n/±K´W
n}LO�¶X}Km�� �

ʶ	ʸ˨
´ʭğðýˎ˨ ˨

�sK�>LyB3O�µuK³�wB/O�M�>�w��«´/¸�­�¶/O��qm�ÈX/yn¦²W�³�¤/²_�qm�ÈXl/y�³�Un/}
�VyK�V~¾�­�³�È¥n±s��,wqL/��°/OK����]�,�����,������µuK³��×L/·�w´/4 O���³�>L/yBO���¶/O�Kq

http://www.jqss.isca.ac.ir


��� �

sqK
ÈO
L½

�
P�
W

È�
¾

�
¶�
©D­

�L·×�
L²�
­

È½�
nS

µn
½

�
r¡
�̄
?r�
�qm
�r�
�

¬½�
¢W
LO

¶¾�
­´
¸�
­��

OK³q
�rO

È��
 

www.jqss.isca.ac.ir 

 

�qr��³�V�~­�È²�­��,×n¾·Kr�����,��]����,�����V/®�±�n��,��,n/½qm�°/OK����]�,«����,����,
�ÈXyn¦²W�³�r����,×r·sK����]�,������,������È©LgnO�³��,È±LXz`y�������,�������°¾²d®·�³

ÈO�sK�n�O�r���È±L�­�¶O��×sL¾±��,×r~l­s�������,«�����qr/��L/½�³��,È­´/¾��������,������L/½�³
�n½n}�V_Lg��,×r·sK����]�,������,�����µm´®±�L²�­�n±K����/P��,µn/}�r/¡o�È±L�­�r¦½m�sK

�¶½?�����3̄ ³ 4r5¡L 3}� 7¬4 X7 ± 3A� 7̈ 3̧ 3�� 7¬4¢5y7B3O� 7°5­� 7¬4¢3² 5� 7h4 X5 ©����,>L¾P±K�����¶/½?�³�¤/²_�r/O�¶/¡��7o5E� 3Å 7́ /3ª3�
K´4� 8r 3�3W�L3² 4y7B3O� 7¬4· 3>L 3_�������,«L�±K�����VyK�µn}�¯L¾O�,mqKm�V©Åm�MKp��rO�¶¡��,È±L/�­Km�����,

���������¯?�UL�X~­�³�wBO�µuK³��¶O�¯?r��qm�¶PWr­��qm�L¸²W�¶¡,¶X�q�qL¡���×L/²�­�¶O�¶½?
VyK�ÈXly�³�^±q�LO�µKr®·�r����¶X/}Km�¯L/¾O�µL¥n½m�¶y�¯Krz�­�>LyB3O�×L²�­�qm�§³K�-n±K��

�µuK³�¯Krz�­�ÈkrO�>LyB3O���¶½?�qm�Kq�����5>L/ 3y7B3P7 ©K�¼5�� 3°½ 5r5 OL 8�©K 3³��������,µr/�O�����/O�L/²�­�r/���¶
µm´®±��n±K�ÈO�,È�Kr­�]�,LW����,�����«³m��µn���¶/½?�qm�Kq�>L/yB3O�µuK³�¯Krz�­�sK�×K����� 4¬4̧ 7 X/ 8z 3­
�4>L 3y7B3P7 ©K�������,µr�O������³�n½n/}��´/k�³�V/®�±�n/��³�sL/¾±�³�V/_Lg�Un/}�×L/²�­�¶O�Kq

µm´®±�¯L¾O�V²¢z­�³�r���×L²�­�¶O�°¾²d®·�n±K��ÈXl/y�¨/®hW�¯L/¾O�qm�¶½?�°½K��N/±L_�sK
�V/yK�¯L±L®ª/z­�×KrO�×qKn~·�³�¶X}p¥�qm�¯L²­´­��,×´/y³rO�È/�g����]�,�����,�������qm

³�§L­�³�¨·K�³�µL_�rO�¶¡�È±L_r¾��ÈXly�³�Un}�¶±´¥r·�rO�¶½?�°½K�qm�wBO���K³�����¶/¡
È­�qLcm�¯Lz±K�È­�µqL}K�m´}��n½L®±�ÈO�,È�Kr­�]�,LW����,������r/O�¶/¡�µn/}�¯L/¾O�°¾/²d®·�³

³�n½Kn}�ÈXly�È­�µqL/}K�¬/·�L·��n/½L®±��,È®/yL�����]�,�����,�������¶/O�>L/yLO�sK�L/²�­�°/½K
È­�mqK³�³K�rO�È­m?�x�±�sK�]qLk�¶¡�ÈXly�³�Un}�rO�È�´±�×qLX�r¥�,n²±L­�m´}��³�L/·

ÈXly�³�È©L­�×L·����È­�Kn/¾S�]L/¾XgK�L/¸±?�¶O�È¥n±s�qm�¶¡�mqKm�V/©Åm�,n/²¡��«´/y���sK
×KrO�µn}�¯L¾O�r¾yL�W�r¦½m��¶½?��P��rO�>LyB3O�µuK³������3r/¾5�3�7 ©K� 3x5IL/3P7 ©K�K´/ 4®5� 7�3A 3³����,^/g����

°¾­s�¶¡�VyK�×n²­sL¾±�¯Lz±K�q´�²­�¶¡�VyK�°½K��n/}LO�µn/}�r¾¥��,×q´OL/~¾±�È/Pª�[�����,�

]����,�����ÈXl/y�³�^/±q�qm�Kq�m´/k�È¥n/±s�¶/¡�V/yK�È±L/z±K�,¯?�sK�mKr/­�°¾²d®·�³
È­�×rTy��n²¡�ÈO�,Èy´��]�,LW�,���������¶/¡�×n²®X/z­�³�µn¾~¡mqm�¯Lz±K�,L¸±?�rO�µ³Æ��³

�n//}LO�Kn//¾S�³K�µr//¸c�qm�|½n//²­sL¾±�³�ÈXl//y��,×sKq�°½n//©K�r//l�����]�,�����,������¯L//¾O
µm´®±�n±K��¯L®·�¶±´¥��V/~¥sLO�§³K�r¾/z�W�¯L/®·�¶/O�«´/y�³�«³m�r¾z�W�VyK��l~­�¶¡

http://www.jqss.isca.ac.ir
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µn±L­qm�³�¯n¾~¡mqm�³�¯Lz±K�È¦²yr¥�³�^±q�¶¡Krc�-mqKm�¶~½q�³K�¯n}��r/���¯L/®·�{K
V_Lg�³�sL¾±�³�ÈXyn¦²W�³��³�Un/}�r/O�¬½r/¡�¯?r��UL½?�qm�wB3O�°½KrOL²O�-VyK�×n²­

È­�V/©Åm�,V/yK�ÈXgKqL/±�³�¬/��L/O�µKr/®·�¶/¡�ÈXly�ÈXl/y�¯?�¶/ª®_sK�¶/¡�n/²¡��,L·� �
�V//yK�{L//�­�qm�ÈXl//y��,×r//~l­s����]�,�����,������¯n//}��qL//��V//¸_�sK�µuK³�°//½K� �

//yn¦²W�³�r//���V//ª�¯L®·�,mqKm�U³L//�W��Æ//­K�µuK³�L//O�ÈX���Æ//­K�µuK³�¨//½o�qm�¶//¡q´�� �
�,¯L/z±K�m´/k��/y´W�§L/­�r½p/PW�³�È/�Kr�K�¯mr/¡�]r/k�sK�È/}L±�r/���¶/O�,n/½mr¥�¯L¾O� �

È­��Æ//�K��Æ//­K�µuK³��mmr//¥��,×n//¾·Kr�����]�,�����,�������Kq�¯?�È//��O�V//¸_�°//½K�sK� �
VymsK�×L²�­�¶O��¶��±�³�mKs�¯mKm��,×q´OL~¾±�ÈPª�[�������,�������°¾/²d®·�³�È¦X/z¢}q³�³
¶/²½t·�qm���±�µm´®±�L/²�­�È¥n/±s�×L·�n/±K���r/��­�{m´/k�¯L/z±K�r/���sK��´/±�°/½K�qm� �

�-V/yK�µm´/®±�qL/cm�r/���¶/O�Kq�{m´/k�,§L/­�È/�Kr�K�|/~lO�³�§p/O�L/O�¶/¡Krc�-VyK
qm�È©Lg��L/½�È/z¡�N/±L_�sK�¶/¡�V/yK�V/~¾�­�qm�ÈXl/y�³�Un}�È²�­�¶O�wBO�µuK³�¶¡

¶[mLg���×K�b¾/·�¯?�§´/�g�qm�¯Lz±K�m´k�³�µn}�µ³n±K�³�r���s³rO�¶O�r`²­�³�µn}��qL
VyK�¶X}Kn±�ÈX©Lkm��� �

ʶ	ʹ˨
Āċʭď˨ ˨

�¶~½q�sK�º_Lg�µuK³�e�³�]���V/yK�µn/}�L/²�­�,×t/¾c�¶O�¯mr¡Kn¾S�qKr��K�«´¸�­�¶O
��,wqL��°OK����]�,�����,������V�©�_Lg�µuK³�×KrO�¯LyL²}º��¶ª®_�sK�È�ªXl­�È±L�­��³�r/��

sL¾±����,×n¾·Kr�����]�,�����,�����,�V²h­�³�r������,È/h½r��������,������,�^/±q�³�V²h­��
��,È±LXz`y�������,�������È­�n²­sL¾±�¯?�¶O�¯Lz±K�¶¡�¶d±?r·�¶O�×KrO�³�m´}��¯mq³?�V/ym

È­�{ÆW�¯?��n²¡��,×r/~l­s�������,«�����×t/¾c�¶O�sL¾±�wLzgK�L½�³�n/²®�Æ��¯?�¶/O�¶/¡
�VyK��,È±L¸��K�N�Kq�������,�������r¡omr¡µ�n±K��¶/O�¯?r��qm�¶PWr­�¶y�µuK³�°½K��¶/X�q�qL¡

�sL/¾±�³�r/����´/±�LO�¶�OKq�qm�×mqK´­�³�UL¢±�¶O�L¸±?�sK�«Kn¡r·�¨½o�qm�¯Krz�­�¶¡�VyK
¶XkKmrS�,µn}�¯L¾O�¶½?�qm�n±K���¶½?�¶ª®_sK�� 3°5­� 7¬4̧ 7 ² 3��¼5²7�4 ½� 3̄ L3¡�L 3­� 0º/ 3_L 3g� 8Å5E� 2> 7¼/ 3}� 7°/5­� 5 Þ6ÉK
�-L 3·L 3�3�� 3M 4́�7�3½� 5x7�3±�¼5��qL¡�°½K��È®±��r�rO�¯L±?�sK�Knk�rOKrO�qm�Kq�Çt¾c��t/_�,mr/¡

http://www.jqss.isca.ac.ir
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mq³?rO�m´O�|©m�qm�¶¡�Kq�ÇsL¾±�M´��½�¶¢²½K����,�/y´½������¶/½?�°/½K�r¾/z�W�qm�¯Kr/z�­
²d®·�³�VyK�VPh­�³�¶�Æ��mq´­�¶¡�×sL¾±�×L²�­�¶O�Kq�º_Lg�¬/¸­�¶X/yK´k�«´¸�­�¶O�°¾

M´��½�Ur�g�È±³qm�sL¾±�¯?�sK�mKr­�¶¡ņ�L/½�³�|±Kn/±sr��¯mq´/k�¬/~c�sK�wr/W�,
È·L¥?�°¾²d®·�³�,Ur�g�¯?�ÈXly�³�^±q�³�¶X�r¥�qKr��UmLzg�mq´­�¶¢²½K��¯n¾/~lO

�³�«sÅ�n/±³Knk�¶/O�¨/¡´W�³�¶/_´W�q´/­K�¶/®·�qm�µqK´/®·�¶¡�|±Kn±sr��¶O�¯mKmqL�kK�³
±�¯L¾O�,VyK�×q³r�µm´®��n±K��,ÈP©L�[����]�,�����,�������³�V/_Lg�¶/O�¶/¡�ÈWL½?�r¦½m�sK
�¶½?�mqKm�µqL}K�sL¾±��ÇKr/O�L/¸±?qm�³�-¬4¡5q³ 4n/ 4��¼/5�� 0º 3_L 3g�L 3̧ 7 ¾3ª 3��K 4́�4 ª7 P3X5 © 3³� 4�5�L3² 3­�L 3̧ ¾5�� 7¬4¢3© 3³
�LO�LW�VyL·m´y�L®}�r/O�¯n}�qK´y��§m�qm�¶/¡�Çm´/��­�¶/O�L/¸±?�n¾/yrO�V/yK�¯L/X½L·��� �

��,r�L������sK�°X/�q�×Kr/O�N/¡r­�sK�µmL�X/yK�¶/O�¯L/z±K�È/±³qm�sL¾±�×L²�­�¶O�V_Lg�sK�¶¡
µm´®±�r¾z�W�r¦½m�×L_�¶O�È½L_��¶½?�qm�³�n±K��-K 4́ W³4A�L 8®5­� 0º 3_L 3g� 7¬5· 5q³ 4n 4��¼5�� 3̄ ³ 4n5 3̀½� 3Å 3³

§m�qm�VyK�µn}�µmKm�¯L~½K�¶O�¶d±?�¶O�VPz±�³�È®±�Çnzg�¯L~½L·���n²OL½��,r/~g����V_Lg
O�Kq�,V/z·�¬/·�n/²®�Æ��¯?�¶/O�sL/¾±�rO�µ³Æ��³�¶X}KmsL¾±�¯?�¶O�¯Lz±K�¶¡�×t¾c�×L²�­�¶

µm´®±�r¾z�W��n±K��,È/y´©?����]�,������,�����×Kr/O�È­m?�sL¾±�wLzgK�¯?�sK�mKr­���K³�qm�³
È­�×sL¾±�L½�³�¶XyK´k�¯mr¡��r��rO�n}LO���MqB­�×L²�­�¶O�°¾²d®·�^½K´g����,q´/}L��°/OK

ÈO�]�,L/W�����,����È­�¶X�¥�Èg³q�^±q�³�,µ³n±K�,�¾��,UmLzg�¶¡�mqKm�V©Åm�,m´}���°/½K
�­L_�n}�¯L¾O�¶d±?��P��¶¡�¶X}Km�µqL}K�È�ªXl­�È±L�­�¶O�µuK³��×Kr/O�«´/¸�­�³�L/²�­�°½rW

È­�{Æ/W�³�mqKm�¬·�¶�Æ��³�¨¾­�¯?�¶O�¶¡�×t¾c�¶O�¯Lz±K�sL¾±�wLzgK�¯L®·�º_Lg��n/²¡
�n²¡��r�rO�Kq�sL¾±�¯?��,q´}L��°OKÈO�]�,L/W�����,����VyK���¶/¡�¯L/z±K�qm�sL/¾±�wL/zgK�°½K

È­�M´zh­���±�¶©t²­�¶O�³K�×KrO�È­�,m´}�m´/}�×´/²�­�³�×mL/­�sL/¾±�¨­L/}�n±K´W���L/­K
�x/�±�³�¯³qm�sL/¾±�³�r/���¬½r/¡�¯?r/��qm�r�±n/­� 5V/_Lg�VyKn¾S�UL½?��L¾y�sK�¶d±?

�µuK³�¶½?�¶y�r·�qm�¶¡Krc�-³K�×mL­�³�È©L­�r���¶±�,VyK�¯Lz±K�x�±�¶O�V_Lg��¼5�� 0º 3_L 3g
� 5x7�3±����,�y´½�����L½���0º 3_L 3g� 7¬5· 5q³ 4n 4��¼5�����,r�L/����,r/~g�-����°½KrOL/²O�-V/yK�µn/}�mL²X/yK
È­�«L��º_Lg�µuK³�V�¥�¯K´W��¯?�¶O�¶�Æ��³�VP�q�rO�¶¢ªO�,VyK�×´²�­�L½�È©L­�sL¾±�sK�rW

È­�V©Åm�sL¾±�­�L²�­�¬·�¯L¥uK³�r½Ly�LO�V¸_�°½K�sK�³�n²¡VyK�U³L�X�� �

http://www.jqss.isca.ac.ir
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ʶ	ʺ˨
˨ĚĠķ˨ ˨

�,V/yK�r/z��µuK³�¬½r¡�¯?r��qm�ÈXyn¦²W�³�r���¯L¥uK³�LO��mKrX­�¯L¥uK³�r¦½m�sK
È­�¶/X�¥�q´/z�­�È/�l}�¶/O�V/¸_�°½K�sK�³�VyK�V®�±�m´P±�×L²�­�¶O�¶¡��qm�¶/¡�m´/}� �

n}LO�¶�¾�­�³�^±q���r/z��¶/¡�L/²�­�°/½K�¶/O�-VyK�V�©Ll­�rz��µuK³�È±L�­�sK�r¦½m�È¢½� �
^//±q�³�¶�¾//�­�³���©L//l­�³�mL//�X­�V©´¸//y�³�V//®�±�È//kKr��³�È±L//y?�L//O�ÈXl//y�³� �

�VyK��,×n¾·Kr�����]�,�����,�����È­�¶X�¥�×rX}�¶O�r¾ 5z 3��³��|½Kr/O�qL/O�¨/®hW�¶/¡�m´/}
^±q�³�Vly��VyK�q³?��,wqL��°OK����]�,������,����-��ÈXl/y�«´/¸�­�r/z��µuK³�°½KrOL/²O� �

È­�V�©Ll­�LO�µKr®·�Kq�m´P®¡�³�Un}�³��n±Lyq�´_�,×r·����]�,�����,�������L/²�­�°/½K�¶/O
�V/yK�µm´/O�M´/ª�­��½Kr/}�,r/z���´/�³�sK�¨P��¶¡��,wqL/��°/OK����]�,�����,�������°/½K� �

�|WL�X~­�µKr®·�¶O�µuK³����qL/¸c�UL/½?�°/½K�sK�¶/¡�,µn/}�qKr/¢W�¬½r/¡�¯?r��qm�¶PWr­� �
�×qK´/}m�×L/²�­�¶O�¶PWr­��,µr/�O�����ÈXl/y�³�ÈX/yn¦²W�«´/¸�­�¶/O�¶/PWr­�³m�,��,µr/�O������ �

¶//O�V//yK�¶//X�q�qL¡���¶//½?�¨//½o�¯Kr//z�­��2¹ 3r// 3z7 ¾ 3­�È//3©5E�1¹ 3r//5�3²3�� 2¹ 3r// 7z4��³4o�������,µr//�O������¯L//¾O� �
¶X}Km�È­���/�Xz­�mKr/�K�È­L/g�«Æ/yK�¶/¡�,n±K��n/}LO��,È/±KrhO����]�,�����,������¶/X�¥� �

È­�V/ª¸­�Kq�qL¢·nO�³�Vyn¦²W�¯Lz±K�¶¡�È±Lz¡�×KrO�,µn}��×r¦±K´/W�«L/¦²·�L/W�n/²·m� �
¶O�³��¯Kn¾¸//}�{KmL//S�r//OKrO�È//}KmLS�,n//½L®±�V//kKmrS�Kq�m´//k�N//ª��,§L//­�¯mq³?�V//ym� �

È­�V//P[��µmKm�V//ª¸­�qL¢·n//O�³�V//yn¦²W��l//}�¶//O�¶//¡�s³q�r//·�×KsK�qm�³�m´//}� �
¯L®·�¶O�m´}�Kr/O�V/yK�µmKm��r/��¶/¡�È�ªP­�µsKn±KÈ­�V/P[�¶�n/��{KmL/S�³K�×��mmr/¥� �

��,N������]�,�����,�������¶/½?�,µn/}�r/¡o�L/¸±?�qm�r/z��µuK³�¶¡�ÈWL½?�r¦½m�sK������ 7̄ 5E 3³
Ç 3r 7k4A� 4¶3©� 4� 5� 7r4 X 3z3�� 7¬4 W 7r 3yL3�3W����,�Æ����«n��«´¸�­�¶O�rz��¶¡�Vl/y�³���K´W��¨/OL�X­�×r¾¥

�¶½?�³��1r¾ 5z 3�� 1« 7́ 3½� 2p5J 3­ 7́ 3½� 3Û5© 3p3����r[n/­�,����¶½?�qm�³�ÈXly�×L²�­�¶O�¶¡������ 7°/5­�¼/5²7�5· 7r4 W� 3Å 3³
K 0r 7z4��»5r7­3A����,�¸¡����È­�mqKm�µqL}K�L²¦²W�¶O�È­�µn}�r¡o�UL½?��P��°½KrOL²O�-n}LO��¯K´W

�µuK³�×mL­r¾��×L²�­�,V�¥�rz���V/yK�V/®�±�È¥mrX/z¥�sK�n/�O�V½m³nh­�³�ÈXly�
�^±q�×L²�­�¶O�µuK³�°½K�¯?r��UL½?�qm�¶¡V/yK�µn/}�§L®�XyK�ÈXly�³���¶/z½L�­�ML/O�qm

È­�ÈXyn¦²W�³�r���LO�´z®·�¯L¥uK³�r½Ly�LO�µuK³�°½K��sK�È�´±�¶O�rz��¶¡�m´®±�µqL}K�¯K´W
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È­�¯Lz±K�ÈXgKqL±�³�^±q�N_´­�¶¡�mqKm�V©Åm�ÈkKr��³�V®�±�m´P±�³�r���m´}�� �
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˨ĀŋŞķ˨ ˨

�¶~½q�sK�ºª¾ 3����×�§���È²�­�¶O�sL/¾±�³�V_Lg���,×n/¾·Kr������]�,�����,������,��³�r/��
¶�L�����,×r·sK����]�,�����,�����,�×n²­sL¾±�³�]L¾XgK����,wqL/��°OK����],������,������µn/­?

È­�r¾���×L²�­�¶O�¨IL��³��n}LO��,×r/~l­s�������,«�������µn/}�¶/X�r¥�§´/��¶/~½q�sK�¨/¾�
�VyK��,wqL��°OK����]�,�����,������È­�È±K´¾g�×L²�­�¶O� <̈¾ 3��³��]L/¾XgK�Un/}�sK�¶¡�n}LO

È­�Kp��§LP±m�¶O�È¦²yr¥�³��mmr¥��,µn¾/y�°OK����]�,�����,�������¶/O�Kq�¨/¾ª�W�qn�­�ÈkrO
µm´®±�L²�­�¶½p�W�>´y��n±K��,×r·´_����]�,�����,�������×Kr/O�µn/}�r/¡o�×L/²�­�r¦½m�sK�³

�³�VyK�V_Lg�×L²�­�ºª¾��ºª¾ 3��¨¾�½�¨_r©K�§L���È­�µmL�XyK�È±L­s�r��¶¡�m´}�n/²­sL¾±�m
m´}����,×n¾·Kr�����]�,�����,������UqLP��³�L¸¾��¨¾�½��q3A�È��¨_r©K�§L 3����È­KmL­�È²�½

�V/yK´kqm�mqKm�¶/¡�×sL/¾±�V/ª��¶/O�³�V/yK�V/¡rg�§L/g�qm�°¾­s�×³q�rO�¯Lz±K�¶¡
È­�×t¾c��n²¡��,NgL�����]�,�����,������¶O�¯?r��qm�qLO�³m�L¸²W�µuK³�°½K�V/yK�¶X�q�qL¡��
�¶½?�È¢½�����0º3ª7 ¾ 3�� 7¬4 X7� 5k� 7̄ 5E 3³�������,¶O´W�����,ÈX/yn¦²W�³�r/���×L/²�­�¶/O�Kq�¶ª¾��µuK³�¯Krz�­

µm´®±�r¾z�W�¶�L��³�r���³�{L�­�qm�]L¾XgK�³��¾���n±K��,È/z©n±ÅK�¶/¾���°OK����]�,�����,����,
�¶½?�«³m�È3²7�3B3�� 0Æ5IL 3�� 3Ú 3n 3_ 3³ 3³����,Èh����¶ªIL��¯Lz±K�«´¸�­�¶O�¨IL��µuK³�/²­�¶/¡�V/yK�×n

È­�n²­sL¾±�³�r¾����n}LO��,×sKq�°½n/©K�r/l�����]�,������,������¯L/®·�o�¶/¡�q´�/¡�n/½mr¥�r
È­��Æ�K�Èz¡�¶O�³�n²­sL¾±�³�r¾���×L²�­�¶O�¨�K�qm�¨IL���mqKn±�È©L­�¶¡�m´}��,q´/}L��°OK

ÈO�]�,L/W����,����¶X}Km�¯L¾O�¶½?�°½K�r¾z�W�qm�¯Krz�­�¶d±?�L­K�,�r¾���Kq�¨IL��,n±K��V/¸_�sK
�°/½K�¶/®·�n/±³Knk�¶/¡�V/yK�È±L/z�±�r/���³�È¸©K�«L¢gK�¶O�¬ª��Z¾g�sK�³�¨¾©m�³�¯L·rO

rP­L¾S�mq´­�qm�Kq�mqK´­Ņ��V/yK�µm´®±���q��,×mq³L/­����]�,�����,�������È±L/�­�¶/ª®_sK
È­�°X�r¥qKr��×r¦½m�×Æ�XyK�³�Æ¾XyK�VhW�,µn}�°¾O�¶ª¾��µuK³�×KrO�¶¡�×r¦½m��n/}LO

X±�³�qL[?�sK�¶¡V/yK�ÈX/yn¦²W�³�r/���³�×n/²­sL¾±�¯?�^½L��U³L�W�sK��r/¾���L/O�º/ª¾��×L/·
È­��VP/z±�V/yn¦²W�³�n/²­sL¾±��l/}�¶/O�È±L­s�Kq�ºª¾��¶¡�m´®±�µqL}K�¶X¢±�°½K�¶O�¯K´W
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È­�¶ªIL��¶¡�n²·m�³�È/¸©K�UKq´X/ym�³�n±³Knk�«L¢gK�¶O�µL¥?L±�L½�³�n}LO�n²­�������°½n/©Krl�

�,×sKq����]�,������,�����¶�¾/�­�qm�¶¡�,ÈXyn¦²W�³�n²­sL¾±�¯Lz±K�r·�¶O�Kq�r¾���µuK³�L­K�-
¶ªIL��¶c�§Lg�,VyK�L²¦²W�³�¶ªIL��Æ�K�L½�³�n}LO�n²­��V/yK��Æ/�K�¨/OL��n/}LO�V}Kn±�×K

�ÈO�,Èy´��]�,LW�����,������ �

ʶ	ʼ˨
ĂŒÞĠ˓Ŏˎ˨ ˨

�¶~½q�sK�V²¢ 7z 3­�µuK³�w���¯����r/hW�«n/��¯L/®·�L/½�³�MKr�/�K��Æk�³�n�
�VyK�°OK��,q´�²­����]�,������,����¶O�³�¶ª¾y³�È­�¨½n�W�Kq�ÈX~¡�¶¡�×K��ÈX/~¡�¯L¢y�n²¡
È­��n²½´¥��,×n/¾·Kr�����]�,�����,�������MKr�/�K�³�V/¡rg�sK��±L/­�¶/¡�V/ª��¯?�¶/O�³

È­�ÈX~¡�È­�¯L¢y�Kq�¯?�m´}�n²­L±���¨­L/}�¬·�¶¡�VyK�r����K´±K�sK�È�´±�V²¢z­�m´k
k�³�x�±�r���¬·�³�È©L­�sL¾±�³�r��È­�È/²W³r��³��´/���Kq�mr/��,mL/½s�Un/}�sK�¶/¡�m´/}

�VyK�µn½mr¥�È¥n±s�¶krc���´W�NPy�³�¶X�r¥�³K�sK�Kq�V¡rg�È½L±K´W�³�µmr¡�¯K´WL±
��,n½qm�°OK����]�,«����,�������¶/¢±?�UL�X/~­�L/­K�,µn/}�r/¡o�¯?r��qm�qLO�³m�L¸²W�µuK³�°½K
�°¾¢z­���³�°¾¡Lz­��¶O�×mn�X­�UL½?�qm�VyK�VyK�¶X�q�qL¡���¶½?�qm���� 4¬5̧ 7 ¾/3ª 3�� 7V3O 5r/ 4�

�4º3²3¢ 7z 3®7 ©K 3³� 4º8© <p©K����,µr�O������³��´/~k�L/O�µKr/®·�V/_Lg�³�r/���¶/O�Kq�¶²¢/z­�µuK³�¯Kr/z�­
�r/���¶/O�¯L/½m´¸½�¯n/}�qL/X�r¥�³�È±L/z�±�r/���³�V©o�LO�µKr®·�¯mLX�K��Lk�¶O�³�×qK´k

ÈO�³�È/²��§L­�r�±�sK�¶¡n²cr·�,Èg³q�µm´/®±�r¾/z�W�,n²/}LO�sL/¾±��n/±K��,×r/P�����]�,���,� �

���������n/±qKm�V²¢/z­�³�r/���×L²�­�¯m´O�¯Lz¢½�rO�V©Åm�UKr�±�ÈkrO��,È/ªg�����,�

]����,������¶¡�n±n�X�­�³��¶/½?�qm�³�n²Xz·��mKrX­�µuK³�³m�°½K�� 5>K 3r/3�4�7 ª5 ©� 4UL3� 3n/ 8�©K�L/ 3®8±5E
�5°¾5¡L 3z 3®7 ©K 3³������,¶O´W����/O�L/²�­� ½�¶O�³m�r·�n¾¡BW�V¸_�¶O¶��V/yK�¶/X�q�qL¡��,mKn/�­�¨/�L�

����]�,�����,�������n/}LO�µmr/¡�V¾�³�V¾­�r¥K�¶¡�n±n�X�­��y´½´OK�³�ÈILP_�Èª�´OK
�§L/­�Z/ª[��/�±�Uq´��°½K�qm�,n²·nO��l}�¯Æ��³�°¾¡Lz­�³�>Kr���¶O�Kq�|©L­�Zª[
�³�>Kr/���¶/O�Kq�Z/ª[�¯?�r/¦½m��/�±�³�m´/}�V/kKmrS�n½LO�µn}�°¾¾�W�¶¡�È�l}�¶O�Kq

O�°¾¡Lz­�n²Xz·�µ³r¥� ½�sK�³m�r·�¶¡Krc�,n±sKmrT��,ÈyrP�����]�,����,������¶O�jyLS�qm
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�µsL/W�×L/²�­� ½�mrOqL¡�,n¾¡BW�¶±�VyK�x¾yBW�rO�¨�K�¶¢²½K��P��V�¥�n½LO�Nª�­�°½K
¬·�sK�rX¸O�°¾¢z­�×KrO�,r���sK� 5U³L�X­�³�È­�µuK³�³m�°½K�°Xz±Km�n¾¡BW�×KrO�³�L²�­��n/}LO

��,È±L_r_�È²¾zg����,��]��,�������������¶½?�r·L��sK���È­�ÈX/}KmrO�°¾/²c�¬·�¶O´W��m´/}
È®±�L//²�­� //½�¶//O�r//¾���³�°¾¢//z­�¶//¡��n²//}LO��,È//yKr·L¾¡�×r//P�����]�,�����,�������È//krO

V/yK�rWn/O�°¾¢/z­�sK�r/¾���§L/g�³��/�³�n/±n�X�­�¯Krz�­���È_L/Xh­��l/}�¶/O�r/¾��
È­�±Lz±K�°¾¢z­�L­K�³�,qL¡�¶±�³�mqKm�§L­�¶±�¶¡�n²½´¥�L/­K�,mqKm�qL/¡�³�Nz¡�¶¡�VyK�È

È¥n±s��L�¡�È®±�Kq�{K��n·m��,Èªg����]�,�����,������°/½K�n/¾½LW�qm�¶/¡�ÈWL/½?�sK�È¢½
µm´®±�r¡o�Nª�­��¶½?�n±K��5r/ 7h3P7 ©K�¼/5�� 3̄ ´/4 ª 3®7�3½� 3°¾5¡L/ 3z 3®5 ©� 7V/3±L3¢3�� 4º3²¾5� 8z©K�L 8­ 3A�������,�/¸¡����

VyK�q�L¸±?�n±³Knk�ÈX~¡�°X}Km�¶O�¶_´W�LO�¶¡�V/yK�µn/±K´k�°¾¢z­�K�ÈO�,È/y´��]�,L/W��,

��������¶/½?�¶O�µqL}K��´��Nª�­�×KrO�µn}r¡o�¨½Åm�r¦½m�sK���µm´®±�¶/O´W�µq´/y��n/±K
]L/Xh­�Kr/���¶/¡Krc�-VyK�µn}�µmq³?�«n�­�°¾¡Lz­�rO�Kr���¶¡��³�n²X/z·�°¾¡L/z­�sK�rW

¯LOs�³�¤²·r��LO�NyL²X­�¯?r��Kr½s�-VyK�V½´©K�qm�L¸±?�]LXh½L­�°¾­BW��wL/yKrO�Mr/�
È­��³r}�Kq�Nª�­�¬·ÁL��¬·ÁK��n½L®±��,Èªg����]�,�����,�������µn/½mr¥�¨/�±�ÈX½K³q�qm

«r¡K�rP­L¾S�¶¡Ņ�mr¡�VyK´kqm�Knk�sK�Kq�V²¢z­�³�mrO�µL²S�n±³Knk�¶O�r���sK����¬/¸ª©K
º²¢z7®©K� 4©ByA�³� 5r�3�7 ©K� 3°5­� 3 5O�4o´�A�È6 ±E����,È±L/_r_�È²¾zg����]�,�����,�����³���ÆkrO

�r/¾���sK�rWn/O�N/WKr­�¶/O�°¾¢/z­�§K´/gK�³��L�³K�¶¡�n±q³LO�°½K�rO�ÈkrO�V}p¥�¶d±?
È­�Èz¡�¶O�°¾¢z­�¶¡Krc�-VyK��ÈIL¾/}K�×KqKm�r/¾���L/­K�,mqKn/±�×t/¾c�b¾/·�¶¡�n²½´¥

È­��n}LO�°OK�ÈO�,ÈOr��]�,LW����,������¶X/}Km�¯L/¾O�L�mK�°½K�n¾½LW�qm��sK��X/~­�°¾¢/z­�¶/¡�n±K
²�½�,VyK�°¢y¯L®·�,mqKn/±�V/¡rg�¯K´W�ÈXyn¦²W�³�×qKn±�Un}�sK�¯Lz±K�È�¶±´¥��¶/¡

µm´­r��¬½r/¡�¯?r��qm�§L�X­�n±³Knk�n/±K����Un/}�sK�¶/¡�È_L/Xh­�-2º/3O 3r7 X 3­�K3o�L0²¾ 5¢/ 7z5­� 7³3A
V/yK�µn¾Pzc��Lk�¶O�]L¾XgK����,n/ªO������l/}�sK�¶/¡�V/yK�µmr/¡�¨/�±�mKn/�­�¨/�L�� �

/�¥�.ÈX/z·�r/¾���´/W�L/½?�¶/¡�n/}�§K´/y�ÈOr��°¾¢/z­�°/­�¶/¢ªO�,¶/±�¬/z��Kn/k�¶/O�V� �
�¬Xz·��,mKn�­�¨�L��������,�������L/�³K�³�°¾¢/z­�³�r/¾���mq´/­�qm�¶/d±?��P��°½KrOL²O�-

È®±�,n}�¨�±�«Kn¡r·��½Kr}�³�È©L­��¶/¡�mr/O�ÈS�¯K´W�µ³r/¥�«Kn/¡�°¾¡L/z­�L/½�>Kr/����
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§LgnO�rW�«n��Vª��¶O�¶Xym�³m�r·�¶¡Krc�-n²Xz·�­�UL¡s�]LXh­�È½KqKm�³�§L­È�n²}LO�� �

�¶`¾X±�×r¾¥��

¶X�L½�VyK�¨½o�er}�¶O�|·³vS�°½K�×L·�� �
�r·�³�µn}�¯L¾O�ÈW³L�X­�¯L¥uK³�LO�¯?r��qm�,VyK�|·³vS�°½K�Èª�K��´�´­�¶¡�,r��

¶PWr­�³�Un}�,�Lk�ÈX©Lg�r¦±L½L®±�L¸±?�sK� ½�V/yK�sL/¾±�³�r/���sK�×K���¶/¡�,r/���µuK³
¶O��,µn/}�MLlX±K�|·³vS�°½K�È±´±L¡�µuK³�¯K´²����¯?r/��qm�|WL�X/~­�µKr/®·�¶/O�¶/PWr­

VyK�µn}�r¡o��³�´���qm��L¢}�×L²�­�¶O�,V�©�qm����¶/PWr­�¶/O�³�µm´O��³�V/_Lg�sK�×K
È­�V©Åm�m´P®¡�³�]L¾XgK�sK�ÈX©Lg�r·�rO�¶¡�mqKm�µqL}K�sL¾±�n/²¡��µuK³��Æ/­K��V/yK�×K

µn}�qLcm�¯?�¶O��KryK�³�r½pPW�r[K�qm�¯Lz±K�¶¡�mqKm�V©Åm�×r���rO�¶¡�VyK���µuK³�°½K
È­��Æ�K�L²��³�È½KqKm�sK�xS�È©L­�r���¶O�m´}���µs´/g�°½K�¯L¥uK³�r¦½m�sK�¶¡�wBO�µuK³

¶O�¤²_�×L²�­�qm�rX~¾O�,VyK�È½L²�­�VyK�¶X�q�qL¡���,>LyB3O�³�wD4O�¶ª®_sK�,¯?�UL�X~­
VyK�ÈXyn¦²W�³�r���¯L®·�L¸±?�sK�mKr­�³�n±qKm�V©Åm�V~¾�­�qm�ÈXly�³�Un}�rO���qm

mKÈ­�¶_K´­�×r·L��ÈXyn¦²W�³�r���sK�rWKr��È­´¸�­�LO�,º_Lg�µuK³�ÈyqrO�LO�,¶­K�¬½´/}��
�,V/yK�¶/X�¸±�¶/�Æ��³�¨/¾­�¯?�§m�qm�¶¡�mqKm�V©Åm�ÈX_Lg�rO�,sL¾±�rO�µ³Æ��,µuK³�°½K

¶O�¶±´¥�È­�{ÆW�¯?�¯mr¡��r�rO�×KrO�mr��¶¡�×K�n²¡���È�´/±�º_Lg�,¯Lz±K�È¥n±s�qm
´zh­�×´²�­�³�×mL­���±È­�M�m´}���L/¸±?�qm�µuK³�°/½K�¶/¡�ÈWL½?��L¾y�sK�,§Lg�°½K�LO

¶O�È­�°}³q�,¶X�q�qL¡��È/±³qm�r���¶O�r�L±�rX~¾O�¯?r��qm�r�±�mq´­�sL¾±�³�V_Lg�¶¡�m´}
VyK�È±Lz�±�³���r/���L/O��PWr/­��L/�©K�r½L/y�L/O�µuK³�°½K�U³L�W�¶O�Kq�L­�,¶X¢±�°½K�¶O�¶_´W
È­�¯´®²·q�msLy�����×L²�­�¶O�t¾±�ºª¾�¶O�È­L¦²·�³�VyK�r�È­�qL¡��×L/²¦²W�qm�mr��¶¡�m³q

n}LO�¶X�r¥�qKr��ÈX~¾�­���³�È/±³qm�r���¶O�,È©L­�r���rO�µ³Æ��µuK³�°½K�¶¡�n±n�X�­�ÈkrO
mqKm�µqL}K�t¾±�È¸©K�«L¢gK�¶O�VPz±�È·L¥?�m´P®¡�¶O�°¾²d®·�³�È±Lz�±���t/¾±�º²¢/z­�µuK³

L/O�µKr/®·�r���rO�³�mqKm�qKr��r���È½L²�­�µs´g�qm��,¯L­L/zOL±�V¾�/�³�,§L/­�È/®¡�,V/©o
È­�V©Åm�n½n}�V_Lg�³��L~±�����n²¡���È©L/­�r/�±�sK�mr��¶¡�mqKm�m´_³�¯L¢­K�°½K
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mmr¥�Èg³q�³�È±Lz�±�r���qLcm�,§Lg�°¾��qm�L­K�n}LO�È²����sK�¶¡�ºOrX­�µuK³�,¶z½L�­�qm
mqKm�µqL/}K�È©L/­�r/���¶/O�L/¸²W�,V/yK�r���LO��PWr­�¯L¥uK³�r¦½m,�¢/z­��Ækr/O�¶/¡�º²

È­�n}LO�Èg³q�L½�È©L­�r���¨­L}�n±K´W��È­��Æ�K�×r¾���¶O�ºOrX­��¶O�sL¾±�Un}�sK�¶¡�m´}
mqKn±�È·L²S�³�§L­�b¾·�³�¶Xz~±��Lk�� �

�ÈXyn¦²W�³�r���È½L²�­�µs´g�qm�0L®¾�Xz­�µuK³�°½K�¶¡�V�¥�n½LO�ºP�z­�µuK³�mq´­�qm
È®±�qKr��mr¾¥�� ½�L¸²W�¶¡�µuK³�°½K�O�,µn­?�¯?r��qm�qLO�^/±q�L/O�µKr®·�È¦²yr¥�×L²�­�¶

È­�n½nS�È�¾P��×L·L²¦²W�³�È�h��¯´c�Èª­K´��¨¾©m�¶O�³�VyK�ÈXly�³�°/½K�sK�-n½?��,³q
�sK�È/}L±�ÈXl/y�,¯?�Èª/�K�«´/¸�­�L/­K�,mqKm�V/©Åm�ÈX/yn¦²W�³�r���rO�È�´±�¶O�¶cr¥

VyK�Kp��m´P®¡�� �
� �� �
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� �
ĶýʭŒŎ˨ĂğĚŖĿ˨ ˨

� �
��¬½r¡�¯?r�� 

°½s�°O�n®h­�,q´¸®_�ÈOK�°OK�°½n©K�����������Ť�ͳƹŤǈƢƹǄƨɕǂɔƁƹŤ�űɔƀťźŤ�ͳƭ�ǄɔƇɔƇƣƹŤ�ͳƹťţƺ��]����
¬���>Kn¸~©K�n¾yqKm�� �

°zg�°O�n®h­�,n½qm�°OK�������«���ūƧƺƹŤ�ŪƅǆƾŶ��]��,��,��,�����U³r¾O��°¾½Æ®ª©�¬ª�©KqKm��� �
q´/}L��°OKr·L/��n/®h­�,���ÈO�L/W���ƅɔǈƨǂůƹŤ�Ǉ�ƅƨɔƅŻůƹŤ��]��,���,���,���,�����U³r/¾O���¶/zy´­
j½qLW�� �

r¢O´OK�°O� Þ6ÉKnP��°O�n®h­�,ÈOr��°OK���ÈO�LW���ƿŘƅƲƹŤ�ƻť΋źŤ��]����ÈO�L_��ÈO�L±�� �
N/©L��°/O��h©Kn/P��,È/z©n±ÅK�¶¾���°OK�����������ŶǈƨƹŤ�ƄƅƨŻƾƹŤɕƇ�ƨƋƮŮ�ʹƨƭɕƅ�ƇƣƹŤ�Ŧťƨů΋ƹŤƨɔƇ�

���h­��n®h­�È�L~©KnP��«Æz©KnP�,�]����U³r¾O��¶¾®ª�©K�NX¢©KqKm�� �
°OK�¨¾�L®yK�°O�Èª��,µn¾y�-n¾®h©KnP��,×³Kn²·�����������ŻƾƹŤ�Ǉ�Ƽ΋ŻƾƹŤɕƙ�ƼƟƢʩŤ��U³r¾O��

º¾®ª�©K�NX¢©KqKm� 

°OK�n®gK�,wqL������������ūƧƺƹŤ�ƉǐŢťƲƽ�Ƽŷƣƽ��]��,��,��,��,�����U³r¾O��r¢�©KqKm�� �
°OK�«r¢­�°O�n®h­�,q´�²­�����������ŦƅƣƹŤ�ƿťƋƹ��]��,�����U³r¾O��©�r¢�©K�qKm�r~²©K�³�º�LP�ª

�½s´X©K�³�� �
n®gK�°O�n®h­�,×r·sK�����������ūƧƺƹŤ�ŧɔƃǆŮ��]��,��,�����U³r¾O��¼Or�©K�YKrX©K�>L¾gE�qKm�� �

t½³rS�,×mKs?����������ǄƮƹŝƽ�Ƽɔƅƨȕ�ƿŘƅƱ�Ƅƀ�ưź�ɓɔťǂƣƽ�ɒťǅ��¶/­L±�¯L/½LS���¯Kr/¸W���«L/­K�µL¦/~±Km
�mL��� �

m´®h­n¾//y�,È//y´©?�����������ǁťƨƨƣƾƹŤ�ŸǇƄ�ͳ�fh//�­��®h­Mr//��°¾//zgn,�]�����U³r//¾O��
r¢�©KqKm�� �
n¾y�,È±KrhO�¬}L·�����������ƭ�ƿťǅƅũƹŤͳ�ƋƮŮɕƅ�ƿŘƅƲƹŤ��¯Kr¸W��V\�O�mL¾²O�� �
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°zgn®h­�,mKsr¾}�-n®gK�ÈdX¡LS����������¯L¥uK³�r¾z�WsLO�r���
L²����¶/¾¢W�LO�¬½r¡�¯?r��qm
¶²¾­s�rO�¯Lz±K�×L·�«´/¸�­�VkL/y�ÈXkL²}��ͳƽʮƨƊŤ�ȡƨǂǅƅƭ�Ǉ�ͳƨǁŘƅƱ�Ŭťƨƣƹťƛƽ���µqL®/}��,
��������� �
Û±Kr��r®©LS����������ǅťȣǁͳ�ǂƣƽ�ǄŨ�ǃƆťŮͳ�ƊťǂƎͳ��¬_rX­��×´���{³q´¡���¯Kr¸W��t¡r­�r~±�� �

n®h­�°O�°®gr©KnP��,ÈP©L�[�����������ƿťƨƋŻƹŤ�ƅǅŤǈŷƹŤ����h­��×qL/®��n®h­�´OK���U³r/¾O��
¶¾®ª�©K�NX¢©KqKm�� �

°On®gK��LhyK´OK�,×q´OL~¾±�ÈPª�[�¬¾·KrOK�����������ƹŤƿŘƅƨƲƹŤ�ƅɕƨƋƮŮ�ǀƨƢ�ƿťɕũƹŤ�Ǉ�ƬƏ΋��]��,
����U³r¾O��ÈOr�©K�YKrX©K�>L¾gE�qKm�� �

mL®g�°O�¨¾�L®yK�,Çr·´_�����������ŸťŻƓƹŤ��ūƨǐŨƅƣƹŤ�ŸťŻƨƒ�Ǉ�ūƧƺƹŤ�ŴťŮ��]��,����U³r/¾O��
°¾½Æ®ª©�¬ª�©K�qKm�� �

Èª��°¾zg�,È±Krg�����������ƷǈƲƣƹŤ�ƬŻŮ��¬���È­ÆyK�UKqL~X±K�rX�m�� �
¾­Kn¾y�,È±L_r_�È²¾zge´X�©K´OKr�����������ŘɔŬť�ƻť΋źʩŤ��]����¯Kr¸W��n½´±�UKqL~X±K�� �

°¾zg�,È®¾��©KnP��µL}�È²¾zg����������ƋƮŮɕƅ�ǂŲŤͳ�ƅƏƢ�ɒ�]�����¯Kr¸W��UL�¾­�� �
¨¾�L®yK�,×´y³rO�È�g�����������ũƹŤ�ŸǇƄɕƿť��fh�­��n/¾P��n/®gK�,]����U³r/¾O���>L/¾gKqKm

ÈOr�©K�YKrX©K� 

¬`±�,È6ªg�°½n©K�����������ƭ�ƅũůƣƾƹŤͳ�ƅƓůſƾƹŤ�ŸƅƎ��]����¬����>Kn¸~©K�n¾y�¶zyD­ņ�� �
n®h­�°O�°¾zg�,È±L�­Km����������ƅɔťƟǁ�Ǉ�ǃǈŶǇ��¯Kr¸W���Æ½K�� �
n®gK�°zh©K´OK�,×sKq�����������ūƧƺƹŤ�Ƹƾŷƽ���h­��ML¸}�r®��´OK�°½n©K���U³r¾O��r¢�©KqKm� 

°¾zg�,È±L¸��K�N�Kq�����������ƿŘƅƲƹŤ�ŧǏƅƦ�Ͷƭ�ŬŤƀƅƮƾƹŤ��U³r¾O��¬ª�©KqKm�� �
mK´_n®h­�,r¥m³q����������È�/zª��×mr¢½³q�LO�¯?r��qm�¯Lz±K�×m´_³�r����È±L/�r����Ǆƨƺŷƽ
ǀɔƀ�Ǉ�ǄƮƋƺƭµqL®}�,�������������� �

r®��°O�m´®h­�,Çr~l­s������������ʹƨƭ�ƸƨǏǇťƱʩŤ�ƿǈƨǐƢ�Ǉ�ƸǏƇǂůƹŤ�ƕƽŤǈƦ�ưŢťƲź�ǀƢ�ƫťƏ΋ƹŤ
ƸǏǇśůƹŤ�ǃǈŶǇ���]��,����U³r¾O���Or�©K�MLX¢©K�qKm¼� 
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r®��°O�m´®h­�,Çr~l­s�������«���ūƦʮũƹŤ�ƈťƊŚ��U³r¾O��qmL��qKm�� �
r¢O´OK�,È±LXz`y�����������ƿŘƅƲƹŤ�ŧɔƅƦ�����h­��N½mK�n®h­���µr·L���¶P¾X�©KqKm�� �

]LW�,×r¾�}�°½n©K����������ƄťũžʩŤ�΄ƽťŶ��¬���È�q�UKqL~X±K� 

qKr­�°O��LhyK�,È±LP¾}�������«���ƼɕŷƹŤ�Ŧťůȕ��µr·L���J¾¸©Kº½r¾­ÁK��OL�®©K�¯³D~©�º­L�©K�º�� �
mLP��°O�¨¾�L®yK�,NgL������������ūƧƺƹŤ�ʹƭ�ƙǐŻƾƹŤ��]����U³r¾O��NX¢©K�¬©L�� 

�mL��m´®h­n¾y�,È½LP�LP��µmKs�����������µs´­?�¶O�µv½³�µL¦±�LO�È½Kmsr���¶XzO�×´/�q�×L/·���
×´�q�¤²·r��qm�È­ÆyK�V½r½n­�|½L®·�°¾Xzl±�� �

m´®h­�,È�L�������������ūƨƽťǅ�ūǏǈŻǁ�ƁŢŤǈƭ�΄ƽ�ǄǁťǐŨ�Ǉ�Ǆƭƅƒ�Ǉ�ƿŘƅƲƹŤ�ŦŤƅƢŞ�Ͷƭ�ƷǇƁŷƹŤ��]�����
�~­m��n¾}r©KqKm�� �

{³q´¡�,×´������������ͳƊťǂƎťǂƣƽ�ƅŨ�ɒƁƽŘƄƀ��¯Kr¸W���µq´y�r¸­�×�� �
°¾zgn®h­n¾y�,È½LP�LP�����������,ƿŘƅƨƲƹŤ�ƅɕƋƮŮ�Ͷƭ�ƿŤƇɕƾƹŤ��]��,�����¬/����UKqL/~X±K�r/X�m

­ÆyKÈ�� �
°zg�°O�¨���,ÈyrP������������ƿŘƅƲƹŤ�ƅǐƋƮŮ�Ͷƭ�ƿťǐũƹŤ�΄ƾŷƽ���]��,�����¯Kr¸W��³rzk�r�L±�� �

n®h­�°O�Èª��°zh©K´OK�,ÈyKr·L¾¡�×rP�������������ŐƿŘƅƲƹŤ�ƻť΋źŤU³r¾O��qKmKº¾®ª�©K�NX¢©�� �
r½r_�°O�n®h­�,×rP������������ũƹŤ�΄ƽťŶɕƿť�ƭͳ�ƋƮŮɕƅ��]����U³r¾O��º�r�®©KqKm�� �

��,Èh½r�°½n/©Krl�����������ƿŘƅƨƲƹŤ�ŧƨɔƅƦ�ƅɕƨƋƮŮ���/�h­��È/h½r��¬�L¡n/®h­���U³r/¾O��
>K´�ÅKqKm�� �

°zg�°O�n®h­�,Èy´�.����������ͳƹťƽʭŤ��¬���¶�L�\©KqKm�UKqL~X±K�� �
°zg�°O�n®h­�,Èy´�.��ÈO�LW���ũůƹŤɕƿť�ƭͳ�ƋƮŮɕƅ�ƿŘƅƲƹŤ��]��,����U³r¾O��qKm�ÈOr�©K�YKrX©K�>L¾gK� 

°¾zg�,µmKsq´���-×n¸­n®h­�,×r¦z������������UL/½K³q�³�¯?r/��r�²­�sK�r���«´¸�­�ÈyqrO
qL¸�K�¶®IK��űɔƁź�Ǉ�ƿŘƅƱ�Ŭťƣƹťƛƽ�ǄɔƅƏǁ���������,������� 

§L®_�,mKn�­�¨�L��� Þ6ÉKnP��°O�mKn�­�°½n©K�����������ƭ�ƿťƭƅƣƹŤƇǂȕͳ�ƿŘƅƨƲƹŤ�ǄƨƲƭ��¯Kr/¸W����/®`­
È­ÆyK�N·Kp­�N½r�W�È±L¸_�� �
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°½n©Krl��r/®��°/O�n/®h­� Þ6ÉKnP�´OK�,ÇsKq������������ƅƨɕũȕ�ƅɕƨƋƮůƹŤ�ŧƨɕƧƹŤ�ŹɕŮťƨƮƽ��]�����
U³r¾O��¶¾®ª�©K�NX¢©KqKm� 

L½r¡s´OK�,>Kr��������«���ƿŘƅƲƹŤ�ͳǁťƣƽ���/�h­��ÈWL/`±��/y´½n®gK�³�qL/`±�Èª�n/®h­,�]����
µr·L���MLX¢ª©�¶­L�©K�¶½r�®©K�¶J¾¸©K�� �

n®gK�°O�¨¾ªk�,×n¾·Kr������������ƣƹŤɕǀ��]��,��,����¬���¹r`¸©KqKm�� �
n®h­�°O�n®gK�,È­´¾������������ƅɕǂƾƹŤ�ŸťũƓƽ��ÈO�L_��º6 ½r��©K�ºPX¢®©K�� �

M´��½�°O�n®h­�,ÇmLO?s³r¾������������ƙǐŻƾƹŤ�ƈǈƽťƲƹŤ�]�����U³r¾O��º¾®ª�©K�NX¢©KqKm�� �
§L®_�n®h­�,È®yL��°½n©K�����������ǇťŮ�ǀƨƊťŻƽƨɔƸ��f/��­��È�LP©Kn/P��mKD/��n/®h­,�]����

U³r¾O��r¢�©KqKm�� �
n¾y�,N�������������ƭͳ�ƿŘƅƲƹŤ�Ʒʮƞ��U³r¾O���³r~©K�qKm�� �

«L�±�,×q´OL~¾±�È®��n/®h­�°O�°zg�°½n©K�����������ƨƋƮŮɕƅ�ƿťƨƱƅƮƹŤ�ŧƨŢťƦƄ�Ǉ�ƿŘƅƨƲƹŤ�ŧƨŢŤƅƦ��
U³r¾O��¶¾®ª�©K�NX¢©KqKm�� �

>L�©K´OK�,×´�¡�����������ƺȕɕŬť��ÈO�L_��V©Lyq�¶zy´­�� �
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