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Abstract 
The issue of the authority (hujjiyyah) of understanding and interpreting 

the Quran by non-infallibles is one of the longstanding and contentious 

topics among Shia jurists and hadith scholars. This disagreement dates 

back to the very beginning of Islam and continues to the present day, 

giving rise to various approaches to Quranic exegesis. Among these 

approaches is the Akhbari school, which insists that the Quran must be 

interpreted only in conjunction with the narrations of the Infallibles 

(peace be upon them) and deems any interpretation with

these narrations impermissible. Sheikh Hurr Amili, a prominent Shia 

scholar of the Safavid era and a key proponent of the 

addressed this issue in his book al

presented arguments against the permissibility of interpreting the Quran 

independently and questioned the applicability of the apparent meanings 

(zawahir) of the Quranic text as muhkamat
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) of understanding and interpreting 

infallibles is one of the longstanding and contentious 

topics among Shia jurists and hadith scholars. This disagreement dates 

back to the very beginning of Islam and continues to the present day, 

rise to various approaches to Quranic exegesis. Among these 

school, which insists that the Quran must be 

interpreted only in conjunction with the narrations of the Infallibles 

(peace be upon them) and deems any interpretation without recourse to 

these narrations impermissible. Sheikh Hurr Amili, a prominent Shia 

scholar of the Safavid era and a key proponent of the Akhbari thought, 

al-Fawa�id al-Tusiyyah. In it, he 

rmissibility of interpreting the Quran 

independently and questioned the applicability of the apparent meanings 

muhkamat (clear and decisive verses). 
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His views remain a subject of scholarly debate and critique. One of the 

arguments he offered in support of his position is based on the concept of 

circular reasoning (dawr). However, since the interpretation of the Quran 

directly affects the understanding of religion, Islamic beliefs, lifestyle, and 

the application of religious rulings, it is noteworthy that Sheikh Hurr 

Amili�despite belonging to the Akhbari school, which typically dismisses 

rational argumentation�resorted to logical reasoning and discussed these 

issues in a work like al-Fawa�id al-Tusiyyah, which reflects his theological 

stance. This makes a critical analysis of his views essential. This research 

aims to examine and critique Sheikh Hurr Amili�s arguments, particularly 

his reasoning regarding the circularity of Quranic interpretation, and to 

highlight the strengths and weaknesses of his analyses�especially 

concerning the permissibility of interpreting the Quran.  

Using a descriptive-analytical method, the study investigates the 

evidence he provides for the alleged circularity in interpreting the Quran.  

Despite extensive searches among existing studies, no research directly 

dedicated to this specific topic was found. However, related works include 

�Ulum al-Quran �ind al-Mufassirin (Quranic Sciences among the 

Exegetes) by Markaz al-Thaqafa wa al-Ma�arif al-Quraniyya; Akhbariyyah 

(History and Beliefs) by Ebrahim Beheshti; Mabani Tafsir al-Quran 

(Foundations of Quranic Exegesis) by Reza Modarres; the article �The 

Authority of Understanding and Interpreting the Quran by Non-Infallibles 

in Shia Narrations� by Kazem Qazizadeh and Mohaddeseh Moghiminezhad 

Davarani; and the article �An Examination the Akhbari Theory on the 

Non-Authority of Quranic Apparent Meanings� by Mohammad Javad 

Salmanpour. A review of these works reveals that none has comprehensively 

and exclusively dealt with the topic under study. Therefore, this paper 

explores the issue in detail for the first time. 

This study aims to provide both naqdi (refutational) and halli (resolving) 

responses to Sheikh Hurr Amili�s arguments and to demonstrate that, 

according to the majority of Shia and Sunni scholars, the apparent 

meanings of the Quranic verses possess authoritative value. On this basis, 

the interpretation of the Quran by non-infallibles is not only permissible but 

also an indispensable necessity for the correct understanding of religion. 

http://www.jqss.isca.ac.ir
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The study shows that Sheikh Hurr Amili sought to present a logical 

argument to prove the impermissibility of interpreting the Quran without 

the narrations and to deny the authority of the Quran�s apparent 

meanings. However, as demonstrated, his reasoning faces multiple 

objections�both refutational and resolving�such as the problem of 

circularity in relying on the Quran�s authority while validating it through 

hadith, or the establishment of the authority of the Quran�s apparent 

meanings through various arguments, including rational proof and the 

sira �uqala�iyya (practice of rational people). Moreover, his general claim 

that the Quran is qat�i al-sudur (certain in transmission) but zanni al-

dalalah (probable in meaning), as opposed to hadith, is countered by 

multiple evidences. 

From these findings, it can be concluded that, according to the well-

established opinions of leading Shia and Sunni scholars, the apparent 

meanings of the Quran are authoritative, and consequently, interpreting 

the Quran is permissible�indeed, based on strong evidence, it is deemed a 

necessity. Only Akhbari scholars, such as Sheikh Hurr Amili, due to their 

foundational differences, maintain the impermissibility of interpreting the 

Quran without recourse to narrations, a position rejected by exegetes 

(mufassirun) and usulis (principlists). 

Keywords 
Akhbaris, Sheikh Hurr Amili, Al-Fawa�id al-Tusiya, authority of apparent 

meanings of the Qur�an, permissibility of interpretation, remoteness 

argument. 
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ʵʳʵ˨˨ŉŘþńŊù˨ĒŰęʭă˨̡ʴʵ�ʳʼ�ʵʳʵʸ˨˨ęùĖħţù˨ĒŰęʭă˨̡ʳʴ�ʴʳ�ʵʳʵʸ 

�णञ�྇ཫञইॎ߿ஷளƄ�ഗ೮ᄐ�ऊࡿࡐ�णञ�ƣſऽࢌऐƄ�ഗ೮१࠭ࢍƥ�छ࣐ࡉ࣍�ࢀᇤూ�ጦጘߥ१ञ� Ʈ߿࡫Ƭ ࠭�྇ཫࠧ�࣍ࠠࢌ ऽ߿ऐƄƥ�࣍ࡉऐ࡫వ৯Ƅ�߱ेࡉƄইஷளƄ
ड़ா஺Ƅ�ƇࠠߢƄ઻ઠࡓࡪ�ञ�ƞ෵෰ర৯Ƅ�Ƅߥ�࣎ࡪ೛ೄࡿ࡫�ƥƢইࡉऐƄ�တ࿹ࢨ�ƨ Ƅऽडࡖ१ञ�ơƄ৓ব�ி஺ƥ�Ƣ෵෰�

ᑏᐳഹഞᝢऐƄ�ƣſऽࢌऐƄ� ഗ೮१࠭ࢍ�ơইࢨ� Ɔƌࡖ߿࡫ञ�ƦƁƎ�Ƈߥ೛ೄࢨࡉࠆ�� ��࣍ࠠ Ǝࢧࡐߢூ஺Ƅ� Ǝߢ௭ຮ� ūƦƁ࿆ྵƄ� Ƥ྇�࣎ࡪཫࠧ�णञ
ཫञইॎ߿ஷளƄ�ƇࠠߢƄƥƎ� ᐆᏸƂ� ƌࡓߢᆛड़ி஺ࠧߢ� ƣſऽࢌऐƄ� ഗ೮१࠭ࢍ� ƆƎƥၙᅐ� ୮ୢᄕ� ጎዣॺࠠ� ƧጬጘƄ྇ń�ഗ೮१ࡖࢍऐƄ� ഗ೵ࠠ߿ࡖ ƥ� ū

�Ɠఠ߸�ƧጬጘƄ�ū୴ୢञ߿ߢऐƄ�ྮྑࡉ࢖�४ऐƄ�ūƧƀ࿆ྵƄ�Ƅࠄ�࣎ࡪƮ ४ऐƄ�Ə৕঳ƀ�णञƥࢸॎࡉߢᆕᅲ�ဖ࿹ऐƄ�Ƈࡓ
�ƣƥƌ�Ƥഗ೮१ࡓ߱�࠭ࢍञƥ�ƣſऽࢌऐƄ�ऽ࣎Ƅইॳ�࣍ࡉᇤూ�Ƣ࡫ᄕ�Ƈߢ௴ັா஺�ጦጘƌூ஺Ƅ�णञ�࣍ᄕইᎀൊൄ

ūഗ೮१ࡖࢍऐƄ� ࣍ࠠ Ǝƥƌ�୮ୢᄕ�࣍ൿൠࢌߢऐƄ� ��ᐌᏦ࠰෵෰࠰ᄬᇤూ�छ࣎ƀ�णञ��࣍ࣉ�ᇤూࡖࣉ ᓚᅐఠ߸�ဖ࿹ऐƄƥߢ
�࢛ᓘᓆञ�ƢƄ࡫ᄧࡖड़ࠧߢ�ጦጘƌூ஺Ƅ�Ƥ࣎ࡪ�ऊࡉख࿏Ⴏ�ᑏᑀ�ūࡐࢹࠆऐƄ�Ƅ࣎ࡪ�ᐌᏦ
�ᄬᕰᕛᄋࣉ� ơ৬৚ఱ৯Ƅƥ� ƌƥƌ࿆ྵƄ� ᑏᐳ࠭ࢌ࡫� ই࣎� ࣍ड़ƄƎጭጘƄ� Ƥ࣎ࡪ� णञ�ƞൂ࡫ാƄ

࣍ൿൠூ஺Ƅ߿࣐࡫�ञ�ūƣſऽࢌऐƄ�Ƣ৬৚ᄕƥ�ഗ೮१ࡖࢍऐƄ�ᐌᏦࠆ�ऐ࡙ߢऐƄ�Ʀইࡖ१ஷளƄ�ᐌᏦࠑ�ऐߢॴ�Ǝ࣐ߢॴூ஺Ƅń��੖਺खࡖ߿ᓪᓤ�ᐌᏦ�ഗ೮ࡖ१ߢࢬञࠑ�ऐߢॴ�ūᐌᏸ߿ߢऐƄ
ƣƄ৕ব Ƃ�ūछࡿ�ūໃມ࡫ఱ৯Ƅƥ�ƣſऽࢌऐƄ�࣍߿ञߢᄛ�ūໃມ࡫ఱ৯Ƅƥ�ƣſऽࢌऐƄ�Ƣ৬৚ᄕ�� �Nilnmostafa44@gmail.com ��

ƣſऽࢌऐƄ�ഗ೮१࠭ࢍ�Ƨ઻ઙॺञ�ơி஺ࡖ࡫ड़Ƅ�࣍ࠠ ৕঩Ƅƌ�୮ୢᄕ�୴ୢञ߿ߢऐƄ�ྮྑࡉ࢖�४ऐƄ�ơኛችय़Ƃࠪࢌ࡫��ū�Ɔ࣎ݔƃƍƋ
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ŜŋŞő˨äŀİĨŎ
ŌŦĄğţù˨ĒŰęʭă˨ʲʴʼ�ʳʵ�ʵʳʵʸ˨˨ĖĸĄŊù˨ĒŰęʭăŰ˛˨̡ʳʹ�ʳʸ�ʵʳʵʸ
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�णञ�྇ཫञইॎ߿ஷளƄ�ഗ೮ᄐ�ऊࡿࡐ�णञ�ƣſऽࢌऐƄ�ഗ೮१࠭ࢍƥ�छ࣐ࡉ࣍�ࢀᇤూ�ጦጘߥ१ञ� Ʈ߿࡫Ƭ ࠭
ƥࡿ࡫�೛ೄߥ�࣎ࡪञ�ƞ෵෰ర৯Ƅ�Ƅࡓࡪ�Ƅ઻ઠࠠߢ��ड़ா஺Ƅ�Ƈࢀࢌ࣐ߢ࿏౧ƥ�ž࡫४ऐƄ�ᐌᏂࡉ߿࣍

ᑏᐳഹഞᝢऐƄ�ƣſऽࢌऐƄ� ഗ೮१࠭ࢍ�ơইࢨ� Ɔƌࡖ߿࡫ञ�ƦƁƎ�Ƈߥ೛ೄࢨࡉࠆ�
ཫञইॎ߿ஷளƄ�ƇࠠߢƄƥƎ� ᐆᏸƂ� ƌࡓߢᆛड़ி஺ࠧߢ� ƣſऽࢌऐƄ� ഗ೮१࠭ࢍ� ƆƎƥၙᅐ� ୮ୢᄕ� ጎዣॺࠠ� ƧጬጘƄ

৓঩ߢᄛ�ഗ೮ᄐߢ�ᓘᒝƥ઻ઠ���Ɠఠ߸�ƧጬጘƄ�ū୴ୢञ߿ߢऐƄ�ྮྑࡉ࢖�४ऐƄ�ūƧƀ࿆ྵƄ�Ƅࠄ�࣎ࡪƮ ४ऐƄ�Ə৕঳ƀ�णञƥࢸॎࡉߢᆕᅲ�ဖ࿹ऐƄ�Ƈࡓ
ா஺�ጦጘƌூ஺Ƅ�णञ�࣍ᄕইᎀൊൄັ௴ߢᄕ�Ƈ࡫ᇤూ�ƢࡉऐƄ�ऽ࣎Ƅইॳ�࣍ࢌञƥ�ƣſऽࡓ߱�࠭ࢍऐƄ���ƣƥƌ�Ƥഗ೮१ࢍड़ইॷऐƄ�઻ખƄইࡉ஢୺�ᐌᏦ�࣍ߢࠧࣉ�

ƇࠠߢƄƥ࿆ྵƄ�ᐆᏸƂ�Ɩইྵ࿆ࢬƄ� �ūഗ೮१ࡖࢍऐƄ� ࣍ࠠ Ǝƥƌ�୮ୢᄕ�࣍ൿൠࢌߢऐƄ� ᄬᇤూ�छ࣎ƀ�णञࣉ�ᇤూࡖࣉ
�ᐌᏦ࣎ࡪऐƄ�Ƅࡐࢹࠆख࿏Ⴏ�ᑏᑀ�ūࡉ�ऊ࣎ࡪ�ጦጘƌூ஺Ƅ�Ƥࠧߢड़ࡖᄧ࡫ƀ���࢛ᓘᓆञ�ƢƄࠧ߿ߢ࿎౧�ƌࡖखࢍ�ū࣍᎑᎒ߢ��୮ୢᄕ�ơ઻ઙࡿ࡫Ǝ࠭ࣉ�వ৯Ƅ࡫ऐࡉ࣍

୴ୢࡉख࿏Ⴏƥ� ਎৷ॉƥ�ƅ৬৚ड़ࠧߥ ƥ�Ƨࠪࢌ࡫� �ᄬᕰᕛᄋࣉ�� ơ৬৚ఱ৯Ƅƥ� ƌƥƌ࿆ྵƄ� ᑏᐳ࠭ࢌ࡫� ই࣎� ࣍ड़ƄƎጭጘƄ� Ƥ࣎ࡪ� णञ�ƞൂ࡫ാƄ
                                                          � �

���࣍ൿൠூ஺Ƅ߿࣐࡫�ञ�ūƣſऽࢌऐƄ�Ƣ৬৚ᄕƥ�ഗ೮१ࡖࢍऐƄ�ᐌᏦࠆ�ऐ࡙ߢऐƄ�Ʀইࡖ१ஷளƄ�ᐌᏦࠑ�ऐߢॴ
ƣƄ৕ব Ƃ�ūछࡿ�ūໃມ࡫ఱ৯Ƅƥ�ƣſऽࢌऐƄ�࣍߿ञߢᄛ�ūໃມ࡫ఱ৯Ƅƥ�ƣſऽࢌऐƄ�Ƣ৬৚ᄕ


ਈ৷ॷॎञ�ū୴ୢ௭ຫ���ƿƽƿǂƢ���ƣſऽࢌऐƄ�ഗ೮१࠭ࢍ�Ƨ઻ઙॺञ�ơி஺ࡖ࡫ड़Ƅ�࣍ࠠ ৕঩Ƅƌ�୮ୢᄕ�୴ୢञ߿ߢऐƄ�ྮྑࡉ࢖�४ऐƄ�ơኛችय़Ƃࠪࢌ࡫�
���Ő�ॉ�ॄƾǀǀ��ƾǃƾ�ୟ�ūǗ�ƿ࠿ݱƃ�ơफ़ौࢂ߾ࢯƃฝžࢂ
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� ᑏᐳഹഞᝢऐƄ�ƣſऽࢌऐƄ�Ƈࠠߢſ� ऽ࣎Ƅইॳ�ƣƀ�Ƈߢ௴ັᕿƥᇤూ� �४ऐƄࡉ߿࣍ žߢฅ฀ᄕ� ࠧߢऐࡖߢ�ᐌᏸ࣍�ࢨ१ࠑ�खᄐƀ�ƧƀƎࡐࡉ࣍ ƥ� ū࣍ࡓ१ऐƄƥ
�णࣺൿൣ� ி஺� ƆƎƥၙᅐ� ഗ೵ࠠ߿ࡖ� ऊࠧ� ūࠑ१ఱధ� Ƅƨ ৓঩ߢᄛ�॑ᆎऐ� ྇ཫञইॎ߿ஷளƄ� ഗ೮ᄐ� ऊࡿࡐ� णञ� ƣſऽࢌऐƄ� ഗ೮१࠭ࢍ� ƣࢀߡ

���ƎኛቴࠪƂ࣎ߢ�ऐࢍ࿏࿍�ኖቴ೛ು�಑౵ጭጘƄ�छ࣐ࡉࢗ
º¾gLX�®©K�UL®ª¢©K��

�ūഗ೮१ࡖࢍऐƄ� ƏƄইࢬ� ūƣſऽࢌऐƄ� ऽ࣎Ƅইॳ� �ᇤూࡉ࣍ ū࣍ࡉड़ইॷऐƄ� ઻ખƄইࢍऐƄ� ū୴ୢञ߿ߢऐƄ� ྮྑ� �४ऐƄࡉ࢖ ūƣইࠠ Ǝࢧࡐߢூ஺Ƅ
ƧƎƥጭጘƄ�ơி஺ࡖ࡫ड़ி஺Ƅ� 
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ŏíĚŃ˨ĚŞĠŀă˨ŐŞńĿùŘŎ˨ŉťĖĄğù˨˨
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È®±�t½L_�Kq�r¾z�W�,UL½K³q�°½K�sK�×r¾¥�n/±Km��V¾/�l}�sK�È/¢½���°/½K�qm�¶X/z_rO�×L·
ūɕƊǈƛƹŤ�ƁŢŤǈƮƹŤ�r·K´/��¯m´/P±�V/`g�UL/P[K�qm�Kq�Èª½Åm�,

È­�¶IKqK�UL½K³q�¶O��´_q�¯³nO�¯?�r¾z�W��²­�³�¯?r��n/·m���sK�È/¢½r/X®¸­§ÅnX/yK�°½��¶/½r�±�,×³�×L·
mqKm�V½L¢g�³K�È©ÅnXyK�×n²®±K´W�sK�³�µn}�er�­��ªXl­�n�O�¶y�LO�¶¡�VyK�×q³m���,|·³vS�°½K�qm

qL¸�K�¶®IK�È©L�ń�«´/ª��¶X}q�n}qK�ÈyL²}qL¡�×´`~±Km�,
� �nilnmostafa44@gmail.com� �

q³m�¶O×���K´­�§ÅnXyK�¯m´O¾°�/z�W¾r�¯?r/����ƻǈƨƺƢ�Ŭťƨƣƹťƛƽ
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ŏíĚŃ˨ĚŞĠŀă˨ŐŞńĿùŘŎ˨ŉťĖĄğù

Èª¾±�È���­
ĂĿʭŰęĕ˨ĒŰęʭă˨̡ʳʴ�ʴʵ�ʴʷʳʶ˨čŦħù˨ĒŰęʭăʲ˨ʴʹ�ʳʵ�ʴʷʳʷ

µn¾¢c��

|©L/c�ZgLP­�sK�È¢½�°¾­´��­r¾���y´W�¯?r��r¾z�W�³�¬¸��V¾`g��´�´­
¶O�¶�¾}�°¾[nh­�³�L¸���È­�qL®}�m³q���UL/¾g�¶O�¯L²d®·�³�¶X�r¥�UB~±�«ÆyK�sL�?�¯L®·�sK�,�ÆXkK�°½K

VyK�¶X�r¥�¨¢}�¯?r��r¾z�W�µqLOqm�È±´¥L±´¥�UKr¢�W�³�VyK�µmKm�¶­KmK�m´k
�UL/½K³q�L/O�µKr/®·�¯?r��r¾z�W�«³t©�rO�¶¡�VyK�×r¦½qLPkK�¯L½r_

«n��Uq´��µr¸O�È®±�t½L_�Kq�r¾z�W�,UL½K³q�°½K�sK�×r¾¥
�MLX¡�qm�¶¡�VyK�Èª­L��rg�j¾}�,µL¥n½mūɕƊǈƛƹŤ�ƁŢŤǈƮƹŤ

È­�¶IKqK�UL½K³q�¶O��´_q�¯³nO�¯?�r¾z�W��²­�³�¯?r�
mqKm�V½L¢g�³K�È©ÅnXyK�×n²®±K´W�sK�³�µn}�er�­��ªXl­�n�O�¶y�LO�¶¡�VyK�×q³m

                                                          � �
����{s´­?�¶zy´­�È±?r��«´ª��³�r¾z�W�¶y�f�y�¶Pª�qL¸�K�¶®IK�È©L�

¯Kr½K�,¬��,Z½ng�³�¯?r��µL¦~±Km�Z½ng�³�¯?r��� �
��±¾ªÈ����­È����������}�§L¢}K�n�±¾j�ª­L��rgÈ�q³m�¶O

�ŐƿŘƅƱǗ���Ő������������� �

˨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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�hW�{³q�³�¶±KmL�±�×mr¢½³q�sK�µmL�XyK�LO¶/XkKmrS�¶/©mK�°/½K�È/yqrO�³�¨/¾ªhW�¶O�,Èª¾ªhW�³�È�¾�´W��¾��
VyK�µn}��jyLS�¶IKqK�,ÈyqrO�°½K�sK��n·��¶/¡�V/yK�¶ªJ/z­�°½K�ULP[K�³�³K�¨½Åm�¶O�Èªg�³�È��±�×L·
wLyKrO��rO�³�n±qKmq´krO�V¾`g�sK�¬½r¡�¯?r��UL½?�r·K´��,V²y�¨·K�³�¶�¾}�¯Kn²®~±Km�N©L��µL¥n½m

�¯?r��r¾z�W�,wLyK�°½K�f¾h/��¬/¸��×Kr/O�r½p/SL±qL¢±K�Uq³r��¶¢ªO�,t½L_�L¸²W�¶±�°¾­´��­r¾���y´W
È­�È�ªW�°½m�m´}� 

µuK³n¾ª¡�L·��
r·K´��V¾`g�,º¾y´�©K�nIK´�©K�,Èª­L��rg�j¾}�,¯L½qLPkK�q³m�§ÅnXyK�,r¾z�W�sK´_�,¯?r���� �
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¶­n�­��

�sK�È¢½�¯?r��r¾z�W�,«ÆyK�j½qLW�§´��qmr/X®¸­µs´g�°½��¬/¸��×Kr/O�°/½m�×L/®ª��×L/·
VyK�µm´O�È¸©K�«L¢gK�]KrlXyK�³�È±L�­���°/½K�,¶/�r��°/½K�¶O�×qL¾zO�¯Kn²®~±Km�m³q³�LO

|©Lc�LO�µqK´®·�n²½?r���¶ª®_sK�¶¡�µm´O�¶_K´­�×mn�X­�¨ILz­�³�L·L¸±?�È­��¶ªJz­�¶O�¯K´W
mr¡�µqL}K�¯?�V¾`g�³�r¾z�W�sK´_��/z_rO�×L/®ª��sK�È/¢½�,Èª­L��rg�j¾}�qm�¶�¾/}�¶X
×qL/PkK�r¢�W�¨­Lg�³�¶½´���¯Kq³m��ML/X¡�qm�,×r¥ūɕƨƊǈƛƹŤ�ƁƨŢŤǈƮƹŤ���´/�´­�°/½K�¶/O

µL¥n½m�³�¶XkKmrS�t½L_�rO�È²P­�È½L·��qm�¯?r/��r·K´/��§´®/}�«n/��³�¯?r/��r¾z�W�¯m´P±
mqKm�qKr��¯L��h­�n�±�³�ZhO�¨h­�¯L²d®·�¶¡�VyK�µmr¡�er�­�Kq�UL®¢h­���¶ª®_�sK

§ÅnXyK��×KrO�¶¡�È½L·§ÅnXyK�,µmr¡�er�­�m´k�µL¥n½m��VyK�q³m���¶/¡�È½L/`±?�sK�L/­K
�µ´/h±�³�È¥n/±s� P/y�qm�¶/¢ªO�,È­Æ/yK�n½L���³�°½m�¬¸��µ´h±�qm�L¸²W�¶±�¯?r��r¾z�W

¶/O�,Èª­L��rg�j¾}�¶¡�VyK�m´¸~­�È�r��sK�,mqKm�¬¾�Xz­�r¾[BW�È�r}�«L¢gK��¾P�W��¬�q
§ÅnXyK�¶O�¶¡�×qLPkK�¯L½r_�¶O��ª�W�K�Èª���×L·È®±�È/X¾®·��È/��²­�§ÅnX/yK�¶/O�,n/²·m

�¯´d®·�ÈOLX¡�qm�Kq�ZgLP­�°½K�³�µmq³?�×³qūɕƨƊǈƛƹŤ�ƁŢŤǈƮƹŤ��n/½L���¶/¡�µmr/¡�er�­
È­�´¥sLO�Kq�¬©L��°½K�µL¥n½m�×mL�X±K�¨¾ªhW�,n²¡�È­�r�±�¶O�×q³r��×³�×L·�n/yq���°/½K

µL¥n/½m�r/O�t¡r®W�LO�mqKm�{ÆW��¾�hW�§ÅnX/yK�³�L·��,¶X/z_rO�¬©L/��°/½K�×L·�³�n/�±�¶/O
¨¾ªhW�����³�U´���L�±�³�¶XkKmrS��´�´­�ÈyqrO��Kq�×³�×L/·/O�sK´/_�¶ªJ/z­�qm�µv½´

msLy�°}³q�¯?r��r¾z�W�� �

���|·³vS�¶²¾~¾S��

×´`Xz_�sK�xS�|·³vS�¯L¾­�¯K³Kr��×L·�¶O�¶¡�È~·³vS�,¯´¥L±´¥�×L·��¶/O�¬¾�X/z­�q´�
|·³vS�L­K�-n~±�V�L½�msKmrTO�ZhP­�°½K�¶/O�Z/hP­�°/½K�¶/O�¶/¡�È½L·����PWr/­�È/ª¡�q´

¶O�Kq�n²Xz·�È­�r¡o��¾�hW�°½K�LO�Kq�L¸±?�U³L�W�,µmr¡�µqL}K�qL�XkK�¬¾²¡�� �

ʴ	˨ʴ˨
üĄÝ˨ ˨

¶ªJ/z­�L½�³�r­A�°½K�qm�Èª�Xz­�MLX¡�¶O�¶/¡�×K��,msKmr/TO�Z/hO��´/�´­�¶/O�VgKr/�
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MLX¡�sK�×mKn�W�¯L¾­�qm�L­K�-VyK�µn~±�V�L½��¶/O�È�L/PWqK�¶/¡�mqKm�m´/_³�ÈªIL/z­�,L/·
O�¶¡�mqKm�|·³vS¶�È­�µqL}K�L¸±?�¶O�qL�XkK�¬¾²¡�� �

���ǀɔƅƋƮƾƹŤ�ƁǂƢ�ƿŘƅƲƹŤ�ƻǈƺƢ�¶/¾±?r�©K��qL/�®©K�³�¶�L�\©K�t¡r­�¶X}´±���°/½K�qm�¶/d±?
¶/�´®`­�V//�¾�g�qm�mqKm�m´//_³�ML/X¡��¶//¡�È//±?r��«´/ª��¯Kn²®//~±Km�>Kq?�sK�V//yK�ÇK

MLX¡�ÇÆ/OÅ�qm�Kq�ÈP©L/�­�¯?r��«´ª���ªXl­�UL�´�´­�¯´­Kr¾S��m´/k�Çr¾/z�W�ÇL/·
L¾Oµm´®±�¯�V/yK�¯?�q´h­�³�§´g�qm�§K´�K�³�r¾z�W�sK´_�L¸±?�sK�È¢½�¶¡�n±K���°/½K�n/²±L­

È­�ZhO�r¾z�W�sK´_�¶ªJz­�qm�¶¡�|·³vS�|¾/S��/¾�hW�LO�MLX¡�°½K�U³L�W�L­K�-m´}��³q
È­�¯L/¾O�r¾z�W�¯m´P±t½L_�¯´­Kr¾S�×qLPkK� ½�µL¥n½m��¾�hW�°½K�qm�¶¡�VyK�¯?��-m´/}

t_�¨¢}�¶O�MLX¡�°½K�qm�L­K�¯L/½qLPkK�r/¦½m�³�Èª­L/��r/g�j¾/}�µL¥n/½m�¶/O��¾�m�³�ÈI
VyK�µn~±�¶XkKmrS�� �

����ɒƅΎɔƄťũžŤ�ƁɔťƲƢ�Ǉ�ŽɔƄťŮ��ÈX~¸O�¬¾·KrOK�¶X}´±���j½qL/W�µs´/g�qm�¶¡�MLX¡�°½K
|½Kr¥�sK�È¢½�¶O�,VyK�µn­?qm�{qL¦±�¶O��¾~W��¶/XkKmrS�¯L½qLPkK�È²�½�,¯?�×r¢��×L·

VyK���³�wL²/}ry�¯L½qLPkK�¯n±LyL²}�³�È½Kr¥qLPkK�j½qLW�×³L¡sLO�rO�¯³t�K�µn}mL½�r[K
n/�±�,×r¦½qL/PkK�È±LP­�qm�|·³vS�¶O�,¯L±?�qL¢�K�³�>Kq?��L/O�L/¸±?�¶/z½L�­�³�¯L/±?�È±L/P­

V/yK�¶/XkKmrS�¯L¾©´�K�È±LP­���mt/±�r·K´/��V/¾`g�¯´/d®·�ÈªIL/z­�¶/O�ML/X¡�°/½K�qm
È­�¶¡�¶XkKmrS�¯L½qLPkK�|¾/S�|·³vS�L­K�-n}LO��PWr­�|·³vS�¶O�¯K´W��µL¥n/½m��/���³q

È­�¯L/¾O�Kq�Èª­L/��r/g�j¾/}�È/²�½�¯L/½qLPkK�sK�È¢½��È/yqrO�³�n/�±�mq´/­�Kq�¯?�³�n/²¡� �
�qKr�È­�n·m�� �
���ƿŘƅƱ�ƅɕƋƮŮ�ͳǁťũƽ�Mm´/­�L/�q�¶X/}´±���³�È±L/P­�È/yqrO��n/·�L/O�,r/�Lg�ML/X¡
|¾S��r���wqm�ÇKrO�,¯?r��¯Krz�­�ÇL·�r¾z�W�È±LP­���qm�È/±?r��«´ª��ZgLP­�ÈkrO�³

³�n}qK�µq³m�����ÆXkK�¶O�¶_´W�LO�VyK�µn}�È�y�¯?�qm�³�µn}�°½³nW���qm�,¯Krz�­�r�±
­L¡�,r¾z�W�È±LP­� 6¬·K��´�k�̈�¶¡�m´}�¨¾ªhW�¯Kr¦½m�>Kq?�³�m´}�µn½t¥rO�È±LP­�°½rW

È­�¯?�¶O�µn²z½´±�¶¡�VyK�r¾z�W�sK´_�³�¯L¢­K�,È±LP­�¯?�sK�È¢½�msKmr/S���Z/hO�¬/��­
�sK´_�¶©mK�¶®·�¯L¾O�«L�­�qm�|·³vS�°½K�L­K�-VyK�r¾z�W�sK´_�µqLOqm�¬·�|·³vS�°½K�qm
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rg�j¾}�µL¥n½m�n�±�¶¢ªO�,Vz¾±�L¸±?�ÈyqrO�³�r¾z�W��V/¾`g�³�r¾/z�W�sK´/_�qm�Èª­L/�
VyK�¯?r��r·K´��� �

ʴ	˨ʵ˨
āťʭńŎ˨ ˨

�����¶�¾/}�UL/½K³q�qm�¬½r¡�¯?r��sK�°¾­´��­r¾��r¾z�W�³�¬¸��V¾`g��È/�L���,µmKs
È®¾�­�³�¬�L¡�¶[nh­�,È±Kq³Km�mKv±�� �

È­�ÈWL½K³q�ÈkrO�V©Åm�ÈyqrO�¶O�,¶©L�­�°½K�qm��¶/O�r/­K�¶/¡�ÈWL/½K³q�n/²±L­�,msKmr/S
½r/¡�¯?r/��¶O� z®WÈ­�¬��¯L/¾O�V/¾®¡Lg�qm�Kq�¯?r/��µL/¦½L_�¶/¡�ÈWL/½K³q�L/½�³�n/²²¡

È­�«n��Kq��³r}�¯m´O�p�L±��r}�¶¡�ÈWL½K³q�,n²²¡�È­�¬½r¡�¯?r��LO�L¸±?�V�©Ll­��n/²±Km
³�����|¾/S��/¾�hW�L/O�¶©L�­�°½K�U³L�W��¶/O�§ÅnX/yK�¶/O��´/Or­��/¾�hW�¶/¡�V/yK�°/½K�³q

/}�È/²�½�¯L½qLPkK�sK�È¢½�×´y�sK�r¾z�W�¯m´P±t½L_�¶/©L�­�¯?�L/­K�-V/yK�Èª­L/��r/g�j¾
VyK�µmr¡�¯L¾O�Kq�r¾z�W�sK´_�UL½K³q�� �

�����¯?r/��r·K´/��V/¾`g�«n/��qm�°¾½qLPkK�×�¶½r�±�ÈyqrO���n/®h­�,q´/S�¯L®ª/y
mK´_��«n��rO�¯L½qLPkK�¨¾©m�¶­L�K�mn�qm�¶©L�­�°½K��¶/O�VP/z±�L/¸±?�qL/¢±K�³�¯?r��V¾`g

|¾S�|·³vS�L­K�-VyK�¶ªJz­�°½K�È/¢½�¶/O��/���³q��r/g�j¾/}�È/²�½�,×qL/PkK�×L/®ª��sK
È­�Èª­L//��«n//��×Kr//O�¯L//~½K�¶//¡�msKmr//S��¨//¾©m�r¾//z�W�¯m´P±t½L//_�¯?r//��r·K´//��V¾`g� �
È­�¶­L�K�n²¡�� �

È­�°}³q��´��qL[?�rO�×q³r­�LO�¶X}L¦±�¯´²¡LW�¶¡�m´}�¶O�×K�¶®·�³�¨��­�q´���¶/P±L_
|¾S�qLX}´±�°½KrOL²O�-VyK�µn­L¾±�qm�r½rhW�¶X}q�¶O�ZhP­�°½K�¶O�³q��¶/O�qL/O�°¾Xzl±�×KrO

VyK�¶XkKmrS��´�´­�°½K�ÈyqrO�� �

����«´¸�­�ÈyL²}��
ʵ	˨ʴ˨
ĚŞĠŀă˨ ˨

�µmL­�sK�r¾z�W�rz�����~¡�³�¯L¾O�×L²�­�¶O��,V�r�­����]�,�����,�����°¾/¾PW�³�eL/�½K�L½�³
�VyK�ÈO�,ÈP·o�]�,LW����,�����¶/½?�qm�L/²�­�³��/�©�°¾®·�sK�³��3ÚL/²7 J5_6Å5E� 2̈ /3\ 3®5 O� 3Û/3± 4́ W7B3½�Å� 3³�
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�0Kr¾ 5z7�3W� 3° 3z 7g3A� 3³� <� 3h7 ©L5 O����,¯L�r�����VyK�µn}�µmL�XyK��¯L®·�r�/y�³�r/z���r/�±�sK�¶/¡�¶/±´¥
N½r��È��©�Û½mt±�r¦½n¢½�¶O�t¾±�È½L²�­��Lh©�sK�,n±K��ÇKr/O�r/z��¶/¡�U³L/�W�°/½K�LO�-n±K

�³�È_qL/k�ÇL¾/}K�°XkL/y�qKm´®±�ÇKrO�r�y�³�w´zh­r¾��¬¾·L�­�³�§´��­�ÇL²�­�qL¸�K
�w´zh­È­�Æ\­�,VyK�¯n½m�q´�²­�¶O�n²½´¥��Ur�/yK�³�L/¸¸_³�°/��¹Ar®©K�Ur�y���¯s

mr¡�qL¢}?�Kq�|½´k�Uq´���È­�¶X�¥�L½�m´}��fP�©K�r�yK���V/~¥�qKn½nS�fP��Ën¾Ty
��,È±L¸��K�N�Kq�������,�����¯?�L®ª��³�mqKn±�È 6�Lk� 6ng�ÈgÆ��K��½r�W�qm�r¾z�W�L­K�-

n�X­�µ´_³�¶O�³�È®yÅK�er}��½r�W�Kqn/²±L­�n/±mr¡�L/²�­�×m�������/�©�sK�«L/¸OK�¯m³ms
�VyK�§L¢}K�qLcm�³�LyqL±�,r�±�mq´­�ÇL²�­�§L�X±K�qm�¶¡�,qK´}m�³�¨¢~­��,V�r�­������,

]����,����-���¶O��/�±�V/¾�¾¡�sK�¶¡�È®ª���³�Çmr/��«L/¢gK�³�UÅ´©n/­�³��L/�©K�¶ª¾/y³
È­�¨/®g�¯?�rO�N¾¡rW�V©Lg�¶¡�¯?�È±L�­�°¾²d®·�³�¯?�ÈP¾¡rW�´/}È­�Z/hO�,m��n/²¡

��,¯L//¾g´OK����]�,���,//�����///����-���L//�k�¯?qm�¶//¡�¶//cr·�¯L//¾O½�¨//¾P��sK�mqKm�m´//_³�È
�UL/6 ¾�k�³�UÆ/®`­�,UÆ¢~­�,UL¡rX~­��,È±L/_r_�������,����-����È±L/�­�¯L/¾O�r¾/z�W
§´©n/­�³�n�L�­�sK��~¡�³�¯?r��UL½?��V/yK�L/¸±?�×L·��,È½L/P�LP�����]�,�����,���L/­K�-

qL�W�°½K�¶®·È­rO�È¡rX~­�qn��¶O��½��mKr/­�³�¨¢/~­�×L²�­�¯L¾O�³��~¡�¯?�¶¡�n±mr¥
VyK�n±³Knk�� �

ʵ	˨ʵ
˨˨ãĚâŰęʭþēù 

¶�r��,¶½qLPkK�sK�q´�²­��{³q�¶O�mL²XyK�LO�¶¡�VyK�r 6kBX­�¯Kq³m�qm�¶¾­L­K�ÇL®ª��sK�ÇK
�f©L���ªy�¨®��³�Z½n/g�³�¯L[ 6n/h­�¯L½Kr¥�¨·K�qL/PkK�,��qm�p/kB­�°½r/X®¸­�Kq�V/¾O

n½L���È­�È�r}�«L¢gK�³�UL¾�ÆkK�,°½m�§´�K�qm�ÈXg�{³q�¶O�³�,n²±Km��ÇmL/¸X_K�ÇL/·
È­�mL�X±K�Ën½m�¶O�,n}LO�¶X}Kn±�¨���t_�È½L²P­�¶d±?�µv½´O�,¯Kr 6kBX­�È©L_q�³��qm�³�n/±r¦±

È®±�qL/¡�¶/O�¯L¾©´�K�È¥mrXz¥�¶O�Kq�¶���§´�K�,«L¢gK��LP²XyK�n/±rO���,¯L/~½K�¨/OL�­�qm
NX¢­�¯K³r¾S�³�¯L¾©´�K��¨/���³��L/®_K�,V6²/y�,MLX¡�sK�Kq�«L¢gK�¶¡�n±qKm�qKr��mL¸X_K

È­��LP²XyK�È­�¨®��¶�OqK�Ì¾ª®��§´�K�¶O�,Û}�mqK´­�qm�³�n²²¡�n²²¡���¯Kn/¸X`­�mL�X�K�¶O
È­�qLPkK�L¸²W�,¯L¾©´�K�³�MK´_�³��¾©L¢W�«L®W�qn�­�n±K´W��qm�¶�­L_�ÇL·sL¾±�Ì®·�Ç´¥
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r���½r�W�³��LP²XyK�¯³nO�¯L­s�³�r��r·�n}LO�§´�K�sK��³��,ÈX~¸O�����,�����/������ �

ʵ	˨ʶ˨
ęŗĕ˨ŉťĖĄğù˨ ˨

È©Lgqm�,n/}LO�«³m�>È}�rO���´X­�§³K�>È}�°XkL²}�È²�½�×q³m�§ÅnXyK��m´/k�¶/¡
È­�¶XkL²}�§³K�>È}�¯L®·�LO�«³m�>È}��È½L/yL²}�¶ª¾/y³�¶/¡�È/� <r�­�,r¦½m�r¾P�W�¶O�-m´}

/yK�VkL²/}�¨/OL��� 8r�­�¯L®·� ®¡�¶O�m´k�,VyK�� 8r�­�V��,r/��­�������,�������r/¥K
ÈO�q´Ot­���´W��er�­�q³m�,n}LO�¶�yK³�qL¢}?��È­�µn¾­L±��,n/}LO�¶�/yK³LO�r/¥K�³�m´}

q³m��r®�­�¯L¸²S���� /½�mqKm�L/�X�K�Kr/½s�-V/yK�§L/h­�³�¨�LO�,Uq´��³m�r·�qm�q³m
rO�t¾c��n}LO�¶X}Km�Çm´_³�«n�W�{m´k�ÈO�,È½LP�LP�����,LW����� �

����µL¥n½m�°¾¾PW��L·¯?r��r¾z�W��´�´­�qm��

V/yK�¶_´W�¨OL��µn®��µL¥n½m�³m�,¯?r��r¾z�W�¯L¢­K�³�sK´_�¶ªJz­�ÈyqrO�qm���È/·³r¥
�È­L/®W�×Kr/O�¶/¢ªO�,V/yK�°/¢®­�L/¸²W�¶/±�¯?r/��r¾/z�W�¶¡�n±q³LO�°½K�rO�¯Kr¦~·³vS�sK

¯L¢­K�t¾±�¯Krz�­�VyK�r½pS���¨/¾©m�¶/O�¯´/d®·�ÈWKn²X/z­�¶/O�m´k�µn¾���×KrO�µ³r¥�°½K
±L­�Èª���UL/½?�È/²�½�È/±?r��¨/¾©m�³�VyK�¬½r¡�¯?r��¬¸��r~O�V½Kn·�ÇL�X�K�¶¢²½K�n²

�mqKm�µKr®·�¶O�Kq�¬¸��¯L¢­K�¶­sÅ�¶¡�r6 OnW�M´_³���,>Lz±�����Z/½mLgK�³�¶/�r��Z½mLgK�³
³�È¦±Km³L_�UL½K³q�³�¯?r��sK�µmL�XyK�È¦±´¦c�����m´/®±�mL²X/yK��,MmD/­�������������qm

W�n±n�X�­�r¦½m�È·³r¥�,rOKrO°¾­´/��­�ÇKr/O��/���,¬½r¡�¯?r��¬¸��³�r¾z�ń��¯L/¢­K
È­�L¸±?��Xl­�Kq�¯?�³�mqKm��Kq�¯?r��r¾z�W�¶¡�È·L¥n½m�-n²±Km��¯m´/O�¬·Kr/��L/O�n²cr·

r¾z�W�ÇKrO�«sÅ�UL­n�­��È®±�È�ªW�È±L¦®·�Çr­K�V/ym���K³�qm�³�n²¡��Kq�ÇmL/��mKr/�K
¶O�µr¸O��r/}�³�µn/½m�µL/W´¡�¯?r��VgLy�sK�¬¾�Xz­�q´���Çn/²­L/O�L/¸²W�Kq�ML/X¡�°/½K�sK�

¯L­´//��­��qL//�­�³�«´//ª��¶�//yK³ń�È­�K³q�mr®//}���ÇKr//O�r¾//z�W��L//�XkK�¶//~½n±K
°¾­´��­ń��¶O��³r�­�¶¡�°¾[nh­�sK�È·³r¥��r��sK�rX~¾O�¯´½qLPkK���¶/IKqK�,n²X/z·
VyK�µn}�� �

µmr¡� z®W�UL½K³q�sK�¶Xym�n²c�¶O�m´k�µn¾���×KrO�¯L±?��¬/¸��qL�h±K�UL½K³q�-n±K
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�¶O�¯?r�°¾­´��­ń��V½K³q�n²±L­�¶O�N�´k�°­����,È/²¾ª¡����]�,������,������UL½K³q�³
�¯?r��¬¸��qm�¨��� ®¡�mL�PXyK���,Èª­L�rg����]�,������,������r¾/z�W�|·´¢±�UL½K³q�³

�×Aq�¶O���,Èzª`­����]�,������,������ �
�j¾/}�,V/yK�¯´½qL/PkK�r/¦½m�LO�«L¦®·�×³�×u´©´½n½K�³�µL¥n½m�¶¡�È±Lz¡�¶ª®_�sK

VyK�Èª­L��rg���MLX¡�qm�×³�º¾y´�©K�nIK´�©K��È­�¯L/¾O�Kq�m´/k�µn¾����¯³n/O�¶/¡�n/²¡
°¾­´��­��±ń�,j/yL±�§L/®XgK�m´/_³�L/O�¯?�r¾/z�W�³�¯?r/��r·K´/��¶O�mL²XyK�¯L¢­K�,

�mqKn/±�m´//_³�UL¸OL//~X­�³�n/¾¾�W�,�¾//�lW�,i´/z²­��,Èª­L//�rg�������,���������OL//²­�³K
V²//y�³�qL//PkK�qm��//���Kq�×r//�±�«L//¢gK�È­�� 5×r//�±�«L//¢gK�qm�¶//¡�mqKm�mL//�X�K�³�n//±Km

V/¾O�¨/·K�sK�È�±�¶¢²½K�r¦­�,Vz¾±�t½L_�¯?r��r·K´��sK�µmL�XyK�,È²½m�×q³r�r¾�ń�
n}LO�¶X}Km�m´_³�¯?��OL�­���,È/½K³q�¶±K´X/~S�¯³n/O�,Kq�¯?r/��r·K´��wLyKrO�r¾z�W�×³

¶O�¶Or¾z�W�¯K´²��È­�×Aq�²·�³�VyK�µn}�È¸±�¯?�sK�UL½K³q�qm�¶¡�n±Km��´/�±�m´/P±�«L¦
�mr¡�×qKmm´k�r¾z�W�sK�n½LO�°¾­´��­��,Èª­L�rg�������,������ 

�V/¾`g�¶/O�VP/z±�{m´/k�È±L/P­�³�µL¥n/½m�¯L/¾O�sK�n/�O�MLX¡�°½K�qm�j¾}�«´gr­
�M´/zh­�³K�×r/¢��N/¾�q�¶/¡�m´/k�°½r/�L�­�mL/�X�K�¶/O�r¾/z�W�sK´/_�³�¯?r/��r·K´�

È­�È­�,m´}�O�mL²XyK�¶O�¨IL��j¾}��ÆkrO�¶¡�msKmrS�³�n²Xz·�¯?�¶O�¨®��³�¯?r��r·K´��¶
È­�r¡o�m´k�×L²P­�×KrO�¬·�Èª½Åm��-V/yK�¯?r/��m´k�¶O�mL²XyK�L¸±?�¨¾©m�µn®��¶¡�n²²¡

°½KsK��r6 On/W�¶/O�U´/�m�n/²±L­�,n/±qKm�µqL}K�|½´k�×L²P­�ULP[K�×KrO�×mn�X­�UL½?�¶O�³q
��,>Lz±�����¯?r��¯m´O�¬¸��¨OL��³�¯m´O�ÈOr��L½�³��,>Kr�}�����Åm�¶¡�,r·K´/��¶O�¨®��¶O�V©

�VyK�¯?r��UL®¢h­�³�r¾z�W�sK´_���,Èª­L�rg�����,�������������j¾/}�«´/gr­�xT/y�-
È­�mqK³�ÈWÅL¢}K�,r�L�­�MK´_�³�§L¢}K�N©L��qm�È­�MK´/_�³�n/²¡�n/·m���sK�È/¢½�qm

¬·�¶O�UÅL¢}K�°½K�È/­�qL/¸�K�°¾/²c�j¾}�«´gr­�,m´k�r���mqKm���qL/O�r/�L�­�µn²/z½´±
L¢}K�¶O�r¦½m§�È­�³�¶XkKmrS�|½´k�r�±�×³q�rO�×r¾¥��¶/O�§ÅnX/yK�V/yK�°/¢®­�n½´¥

¶}nk�¨¾©m�°½K�¶O�UL½?��UL/½?�sK�×³r/¾S�M´/_³�r/O�V/©Åm�UL/½?�°/½K�¶/¡�n}LO�r½pS
n/±qKm�¶OL/~X­�UL/½?�sK�×³r/¾S�|·´¢±�³�¬¢h­��È/­�qL/¸�K�r/�L�­�È/�r��sK��¶/¡�mqKm

È®±�/½?�µr/­s�qm�¶/½?� /½�×r·L/��×L²�­�V�¥�V¾����LO�¯K´W�Kr/½s�-V/yK�¬/¢h­�UL
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�È/Xg�³�n/±qKm�qKr/��¶OL/~X­�UL/½?�¶Xym�qm�È±L�­�°½K�¶¡�n²²¡�L�mK�¯L�©Ll­�VyK�°¢®­
¶O�V/yK�°¢®­�ÈkrO��n/²²¡�È½L/�mK�°¾/²c�VgKr/���,Èª­L/�rg�������,��������,¶/­KmK�qm

È­�È�y�r�L�­�µn²z½´±��UL/½?�¶Xym�qm�×r·L��×L²�­�¶¡�n²¡�VOL[�,Èª½Åm�r¡o�LO�n²¡
qKr��¬¢h­�È­��¬/¢h­�r/O�V/©Åm�r·K´/��sK�L/¸±?�µmL�XyK�³�¯Kn²®~±Km�¨®��n²±L­�,mr¾¥

�r·K´/��§´/km�qm�¨/���¶/O�§´/��«n/��L/½�³�¶OL/~X­�³�r·L/��°¾/O�U³L/�W�,mqKm�¯?�¯m´O� �
³�UL½K³q�³�¯?r��qm�UL®¢h­�qm�����È­�¶¡��mKm�qKr/��¶/_´W�mq´­�¯K´W���,Èª­L/�rg����,��

������/������«L®W�¶O�j¾}�«´gr­�L­K�§ÅnXyK�È­�MK´_�¯?�×L·��UL/½?�¬/¸��n/²±L­�,n·m
°¾­´��­��y´W�i´z²­�³�jyL±ń��UL½K³q�³��´�±�¶O�¨®`­�³�¶OL~X­�mqK´­��´_q�³

³�������,Èª­L�rg�������,�����jyLS�°½rX®¸­�sK�È¢½�L­K�-��§ÅnX/yK�¶O�j¾}�«´gr­�¶¡�È½L·
È­�r¾z�W�¯L��K´­�¶O�¯?r��sK�´W�L/O�¶¡�VyK�q³m�§ÅnXyK�,n·m�mt/±�¨/���µL/¦½L_�¶/O�¶/_

È­�¯L½qLPkK�mr¾¥�qKr��ÈyqrO�mq´­�n±K´W��� �

���¯?r��r¾z�W�¯L��K´­�§ÅnXyK�¶O�Èª­L��rg�j¾}�jyLS��

¯L®·�L­�|¾S�¶¡q´����/¾�hW�¶/O�Kq�L/­�¶/_´W�¶/¡�¯L/~½K�«Æ/¡�qm�¬/¸­�¶/X¢±�,n}�¯L¾O�rW
VyK�m´k�¯Kr�L�­�¶O�j¾}�«´gr­�«´y�jyLS�,V}KmK³��n/½m�¶¢²½K�m´_³�LO�³KµL¥��|½L·

§ÅnX/yK�0Å´®�­�¯L½qLPkK�³�mqKm�×r¦½qLPkK�È±LP­�qm�¶~½q��¨IL/z­�qm�È/ª���0L�r/��×L·
È­�|©Lc�¶O�Kq�È²½m�È®±�È½L¸²W�¶O�¨���¶¡�n±n�X�­�³�n²~¡��È/²½m�³�È�r/}�¨ILz­�n±K´W

¶O�Kq��Èª���³�È��²­�§ÅnXyK�sK�,n²¡�r¾z�W�³��qm�ÈXyqm�q³m��VyK�µmr¡�µmL�XyK��¶O�
¾©m�°¾®·§ÅnXyK�VyK�«sÅ�,¨�¬¾/²¡�ÈyqrO�³�µmr¡�¯L¾O�Kq�×³�×L·���¶/O�j/yLS�×Kr/O�³K

�mr/¢½³q�sK�,¯?r/��r·K´/��V/¾`g�UL/P[K�³�r¾/z�W�×Kr/O�¯?r��UL½?�sK�µmL�XyK��´�´­
È­�µr¸O�×q³m�È­�¶IKqK�¶_³�L½�r½r�W�¶y�§ÅnXyK�°½K�×KrO�³�mrO�n·m�� �

ʷ	ʴ˨
ŏíĚŃ˨ãùĚý˨ŏíĚŃ˨ěù˨ŉťĖĄğù˨ ˨

�sL/¾±�,¬¾²¡�µmL�XyK�{qLPX�K�³�¯?�¶O�¨®��«³t©�ULP[K�×KrO�¯?r��sK�¬¾±K´XO�¶¢²½K�×KrO
mqKm�qL/PX�K�³�V/¾`g�¯?r��¶¡�n}LO�µn}�ULP[K�0ÆP��¶¡�¬½qKm���×Kr/O�,r/¦½m�UqL/P��¶/O
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|¾S�n/½LO�,¨/¾©m�¯K´/²��¶/O�¯?r��sK�µmL�XyK�n/}LO�µn/}�V/OL[�¯?�qL/PX�K�r/W���°/½K��OL/�­
�¨¾©m�V¾`g�,µL¥n½m�¯?r����L�n­�³�¯?r/��¶/O�¨®��«³t©���qL/PX�K�³�n/¾½BW�¶/O� /½�r/·

×r¦½m�¶O�-VyK�¶XzOK³��mL²X/yK�¯?r/��m´/k�¶/O�,¯?r/��V/¾`g�ULP[K�×KrO�,r¦½m�UqLP�
È­�¶X/zOK³�r¦½n/¢½�¶/O�L�n­�³�¨¾©m�È²�½�-VyK�¨�LO�q³m�È�´±�°½K�¶¡�m´}��¯³n/O�³�n±K

È®±�VOL[�t¾±�×r¦½m�,È¢½�ULP[K��m´}��,Èª­L�rg�������,������� �

ʷ	ʵ˨
Ěŕʭĳ˨ãùĚý˨Ěŕʭĳěù˨ŉťĖĄğù˨ ˨

�¬·�§ÅnXyK�°½K¶O�¨­L¡�q´��V/yK�j¾/}�«´gr­�§³K�§ÅnXyK�¶¾P}���V/¸_�sK�¯L/~½K
È­�µL¦±�q³m�§ÅnXyK�¶O�¬·�×r¦½m�n²¡���¨®��«³t©�ULP[K�×KrO�r·L��sK�,§ÅnXyK�°½K�qm

�«³t/©�UL/P[K�×Kr/O�×r·L/��×L/²�­�sK�È/²�½�-VyK�µn}�µmL�XyK�r·L��¶O�°¾/®·�sK�×³r/¾S
�-VyK�VyqmL±�È��²­��Lh©�sK�t¾±�§ÅnXyK��´±�°½K�¶¡�VyK�µn}�µmL�XyK�×r·L��×L²�­

È­�mL²XyK�UL½r·L��sK�×³r¾S�ULP[K�×KrO�UL½r·L��¶O�ÈX�³�Kr½s��q³m�¨¢/~­�¬·�sLO�,m´}
È­�|¾S�È®±�³�n²X/z·�¶X/zOK³�r¦½n/¢½�¶/O�L�n/­�³�¨¾©m�È²�½�,n½?��¯³n/O�Kq�È/¢½�¯K´/W

LP[K�×r¦½m�mr¡�U��,Èª­L�rg�������,������� �

ʷ	ʶ˨
Őĳ˨ãùĚý˨Őĳ˨ěù˨ŉťĖĄğù˨ ˨

È­�¯L¾O�¯L~½K�È­�¶/IKqK�È±L®¥�L½�°��L¸²W�,¯´X­�×r·L��È±L�­�L½�r·K´��¶¡�n²¡��n/²·m
È®±�³�n²²¡�mL`½K�¨­L¡�°¾�½�n²±K´W��È­�¶X�¥�ÈX�³��È²�­�¶O�,r·K´��wLyKrO�§ÅnXyK�m´}

����¶¡�VyK�×r·L��È±L�­�°½K�sK�µmL�XyKÈ®±�¬·Kr��Kq�¨­L¡�°¾�½�³�V¾�n²²¡���UqL/P��¶O
�È²X­�r·K´��sK�µmL�XyK�LO�¬¾·K´lO�r¥K�r¦½m�n²X/z·�¯L®¥�����¯L}m´k�¶¡���r·K´/��¶/O

×r¦½m��×Kr/O�°/�� /½�sK�¬½qKm���K³�qm�,¬¾²¡�§ÅnXyK�,VyK�¯L®¥�N_´­�¬·�¯?�¶¡
È/­�µmL�XyK�×r¦½m�°��ULP[K�L½�V½´�W�¬¾²¡���0Å´/®�­�§ÅnX/yK��´/±�°/½K�ZhO�qm��×L/·

È®±�Kr½s�-mqKm�����È��²­�n/²¡�¬·Kr��Kq�«sÅ�qLPX�K�³�V¾����n±K´W���°l/y�°/½K�µK´/¥
È²��¯?r��n±n�X�­�¶¡�VyK�¯´¾©´�K��KrX�K�¬·��Z½n/g�L­K�,VyK�°X®©K�È����³�¶©Ån©K

�VyK�¯?�x¢�rO��,Èª­L�rg�������,������� �
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���Èª­L�rg�j¾}�§L¢}K�n�± 

ʸ	ʴ˨
äĬńő˨ ˨

´gr­�§ÅnXyK�qm¬¾²¡�¯L¾O�Kq�¯?�VyK�«sÅ�¶¡�mqKm�m´_³���±�j¾}�«�� �
�V/yK�µmq³?�¯?r/��r·K´/��V/¾`g�³�¯?r/��r¾/z�W�¶/O�VPz±�¯L~½K�¶¡�q³m�§ÅnXyK

§ÅnXyK�°¾®·�¯´c�,VyK���±�mq´­�ÈO�L·�¬¡��r/¦½m�³�¯L/~½K�m´/k�µL¥n½m�qm�VyL¡³
VyK��mL��¬·�¯L½qLPkK��Z½n/g�V/¾`g�¯L/½qLPkK�r/¥K�¶¡�VyK�°½K�Nª�­�f¾�´W��³

°¾­´��­�V²yń��r/¾�±�°¾­´/��­�¶/O��´/_q�Z/½mLgK�n/²±L­�,r/¦½m�Z½n/g�µKq�sK�Kq
È­�ULP[K�°¾ª�[�Z½ng��,V/yK�q³m�«tªX/z­�¬/·�¯L½qLPkK�×L²P­�°½K�Uq´��°½K�qm�,n²²¡

°¾­´��­�Z½mLgK�sK�Z½ng�V¾`g�¯´cń�È­�ULP[K�È©Lgqm�-m´}��Z/½mLgK�m´/k�¶¡
n±qKm�V¾`g�¶O�sL¾±�� �

ʸ	ʵ˨
äŋ˒ď˨ ˨

���������n�±¯?r��sK�¯?r��§ÅnXyK��

�©K���UL/½?�¶/O�§ÅnX/yK�sK´_�qm��Kt±�¶¡�¯L¾O�°½K�¶O�§ÅnXyK�°½K�¯m´O�q³m�§L¢}K
È­�µmKm�jyLS�,VyK�¨�LO�q³m�,¯?�ULP[K�ÇKrO�UL½?�¶O�§ÅnXyK�³�VyK��qm��Kt±�¶¡�m´}

�³�V/yK�¬½r/¡�¯?r/���´/�±�sK�µn/}mL½�UL/½?�³�V/yK�UL/½?�r·K´��¶O�§ÅnXyK�sK´_� �
��Kt±�mq´­�Vz¾±��,È½LOLO����]�,����,������¶O�¶/¡�È±L/­s�°/½K�r/O�¯³t/�K��³��´/�±�¶ª¾/y³

�r·L��×KrO�r·L��sK�§ÅnXyK�L½�³�°��×KrO�°��sK�§ÅnXyK�r¦½m�,m´}�§ÅnXyK�UL®¢h­
È­�¨�LO�m´}�� �
M��¶~½q�sK�È¢½�r/O�Z½n/g�³�¯?r��¶�OKq�¶ªJz­�¶O��Kt±�°½K�×L·�È/­�mmr/¥���°/½K�qm

K�¯?�ry�rO�°ly�,¶ªJz­�¯Kt/¾­�¶c�¶O�.mqKm�¯?r��qL²¡�qm�È·L¦½L_�¶c�,Z½ng�¶¡�Vy
È­�r¾[BW�È²½m��qL�­�qm�°½m�qm�¯?�¶/O�sL/¾±�m³n/g�³�.mqKp/¥���qL/�­��qm�³�È/yL²}

Vz¾c�È±?r��µL¥n/½m�|½Kn/¾S�Z/�LO��´�´­�°½K�.�V/yK�µn/}�ÈW³L/�X­�×L·���µL¥n/½m
¯L®·�¯L½qLPkK�°¾­´��­�Z½mLgK�¯³nO�¶¡�VyK�°½K�,n}�¯L¾O�¶¡q´�ń��³�¯?r/��r¾z�W
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�Uq´/��°/½K�r¾��qm�,mr¡��´_q�Z½mLgK�¶O�n½LO�¯?r��¬¸��«L¦²·�³�Vz¾±�t½L_�¯?�¬¸�
¶Or¾z�W�¶O�r`²­�qAÈ­�×�m´}���¶/¡�n²X/z·�°½K�¶O�¨IL��,V²y�¨·K�³�¶�¾}�°¾O�qm�q´¸~­�L­K

È­�V/¾`g�Z½n/g�¶/O�¶¡�VyK�¯?r��°½K�,¯L½qLPkK�³�Z½ng�¨·K��ÆkrO�Å³K��-n/~lO
L½?�rOL²O�¯´c�¯?�V¾`g�³�VyK�rP¡K�¨�[�¯?r��°¾ª�[�Z½ng�n²±L­��ªXl­�UL½K³q�³�U

�¬/¸��µKq�r/¦½m�UqL/P��¶/O�-mqKn/±�×t/¾c�¶O�×sL¾±�¯?��qm�³�¬¸��×KrO�³�VyK�¨�Xz­
�°¾/¾PW�ÇKrO�È²�½�-VyK�{m´k�¬¸��ÇKrO�È·Kq�,m´k�,n±³Knk�MLX¡³�Vz¾±�¶XzO�,¯?r�

�V/z¾±�n/²­sL¾±�r/¦½m�È/·Kq�¶/O�{n�L�­��,È½L/P�LP�����]�,�����,������qm�µ³r/¥�°/½K�qm
n±m´­r��¯L½qLPkK�×L�mK�¨OL�­��«r¡K�rP®�¾S�L¸²W�¯L¾O�¶O�¯?r��UKmKr­�¬¾¸�W�qmŅ��¶/O�L/½
¨·K�¯L¾O�³�Ur�g�¯?�¯L¾O��§´/P��¨/OL��°l/y�°/½K�È/©³�-mr/¡��´/_q�n½LO�|­Kr¥�V¾O

«r/¡K�r/P®�¾S�¯L/¾O�V/¾`g�Kr½s�-Vz¾±Ņ�¨·K�¯L/­L­K�³�V/¾Oń�/½LO�¯?r/��sK�µsL/W�Kq�n
�¯L/~½K�¯L/¾O�¶/O�¯?r/��V/©Åm�V/¾`g�¶/¡�V/yK�q´/�X­�¶±´¦c�°½KrOL²O�-mr¡�]KrlXyK
�U´/P±�n²/y�¶/¡�¯?r/��°/­Km�¶/O�n/½LO�V­L­K�³�V©Lyq�¨�K�ULP[K�qm�¶¢ªO�,n}LO���´X­

�ms�¤²c�VyK��,È½LP�LP������,�����/����� �
¶O�Z½n/g�È/²�½�-V/yK�¯?r��V¾`g�§´��qm�Z½ng�V¾`g�r¦½m�UqLP��¶O��¶ª¾/y³

�UL½?°¾­´��­�Z½mLgK�¶O��´_qń�È­�Kn¾S�qLPX�K�mqKn/±�È±Kn/²c�µL¦½L_�¶±r¥³�,n²¡��
�L/½�³�¯?r/��¶/O�¯?r/��r¾/z�W�qL/PkK�,�r��qLPkK�¯´d®·�È\½mLgK�¶ª¾y³�¶O�¬·�qLPX�K�°½K

¬¸��Z½mLgK�¶O�°¾/²d®·�³�×r½p/S��¯´/d®·�ÈWL/½?�¶ª¾/y³��,¨/h±�����L/½�³��,>L/z±�����V/OL[
È­�m´}��rO�L¸²W�¬·�°¾ª�[�Z½ng�È­�V©Åm�L¸±?�V¾�P²­�³�È·mqLPX�K��§Æ�X/yK�¶/±�³�n/²¡

¯?�°®��,¯?r��sK�V¾`g�qm�V²y�¯L®·�t/¾±�V²y�¶¡��¯?r/��qKn/­K³�n/}�¶/X�¥�¶/¡q´�
È­��n}LO��,Mm´­�������,������ �

]���³�µL¥n//½m�L//O�¶//�OKq�qm�j¾//}�«´//gr­�¶//O�sL//O�¯?�UL//P[K�³�«³m�MK´//_�¯L//¾O�L//O
È­�¯L~©ÅnXyK��¶O�¯L~ªOL�­�qm�¯K´Wmr¡�¶¾¢W�q³m�§ÅnXyK���UL/½K³q�°/½K�¶/¡�¯L/¾O�°½K�¶O

¨�±�Z//½mLgK�qL//PX�K��r//}�,¯?r//��¶//O�Z//½mLgK�¶//�r�qm�rP­L//¾S�sK�µn//}Ņ��¯L//­L­K�³
«´��­ń��³�L/²�­�¬/¸��³�¯?r/��r¾/z�W�qm�r/¥K�x/S�-VyK�µmKm�qKr��¯?r��LO�V��K´­�Kq

È­�«sÅ�q³m�,n}LO�sL¾±�Z½mLgK�¶O�¯?�mKr­��K�Uq´/��°½K�qm�Kr½s�-n½?�r/O�Z/½mLgK�qL/PX
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�«´/ª�­�³�r¾/z�W�³�mqKm��/�´W�¯?�L/O�Z/½mLgK�V/��K´­�sKrgK�³�¯?r��ÇL²�­�¯n}�«´ª�­
��/6�´W�L/O�UL½K³q�°½K�§´©n­�¶`¾X±�qm�,VyK���´X­�Z½mLgK�qLPX�K�rO�¯?r��ÇL²�­�¯n}
�V/yK�qL¥sLyL±�UL½?�r¾z�W�qm�UL½K³q�sK�°X�r¥� ®¡�«³t©�³�Z½mLgK�rO�r¾z�W�°X}Km

��,È½LOLO����]�,����,������ �

��������r·L��×KrO�r·L��sK�§ÅnXyK�n�±��

¶O�¶/¡�V/yK�¯?r/��r·K´��V¾`g�«n��rO�j¾}�«´gr­�×L²P­�,«³m�§ÅnXyK�qm��¶ª¾/y³
��/ª�­�¶/¢ªO�,¯?r/��r·K´/��L¸²W�¶±�V²y�¨·K�³�¶�¾}�q´¸~­�rOL²O�L­K�-n}�q³m�«tªXz­�°½K

V//yK�V/`g�r·K´/����¯?r/��qm�r//�h²­�t/¾±�¯?r/��r·K´//��V/¾`g�V/ª��¶//¢ªO�,V/z¾±
�µr/­s�qm�Kq�r·K´/��¶/¡�mqKm�m´/_³�r·K´/��V¾`g�rO�¶¾½Æ���µr¾y�³�¨���µKq�,Z½mLgK

È­�MLzg�¶O�UL®¢h­�mq³?��È­�x/S��Å³K�¶/¡�V/�r¥�¶/`¾X±�r/¦½m�¨/¾©m�¶/y�L/O�¯K´/W
È®±�ULP[K�¯?r��m´k�sK�����r·K´��V¾`g��³�VyK�UL®¢h­�t_�¯?r��r·K´��L¾±L[�-m´}

È­�¶O�¯K´W�r·L��,¯?�¶ª¾y³mr¡�ULP[K�Kq�×���sK�¯?r��r·K´��V¾`g�¨½Åm�qL�XkK�¶O�§Lg
È­�µqL}K�Kq�¯?r��r¾��¬¾²¡��� �

�©K���³�¯?r/��¶/O�¶/�_Kr­�r/O�¶/¡�mqKm�m´_³�r·K´��V¾`g�rO�È²P­�È±K³Kr��UL½K³q
¬¸��Çr½pS�n/±qKm�V/©Åm�{K�����È­�r/­K�¯?r/��¶/O� /z®W�¶/O�ÇqL¾/zO�UL/½K³q��³�n/²²¡
È­�¶²X��³�YmK´g�qm�n²½´¥��L·�Z½n/g�r/¾�±�,n/¾²¡� /z®W�¯?r/��¶O�L¸±?�sK�È½L·q�ÇKrO

�°¾ª�[��,×r·L/�����]�,����,�����-����§´/yq�sK�È/X½K³q�r¾�±�,¯?r��¶O�qLPkK�Ì�r��Z½mLgK
KnkŅ�m´­r��¶¡����¯?r/��L/O��/�K´­�³�µn¾/yq�L®}�¶O�°­�Ì¾gL±�sK�¶¡�ÇrPk�r·�«mr­�ÇK

�°/­�,n/}LO�¯?r/���©L/l­�¶/¡�È/­Æ¡�r·�³�VyK�°­�°ly�,m´O¶/X�¦±�Kq�¯?�«K� ��,È/²¾ª¡

����]�,�����,�����-���°¾²­´//®©Kr¾­K�sK�È//X½K³q�r//¾�±�,¯?r//��qm�r6 On//W�Z//½mLgKņ��¶//¡
È­�n½L­r�����Çr/¾k�n¾}LO�µL¥?�-n}LP±�¬6̧ �W�¯?�qm�¶¡�È~±Km�qm�Vz¾±�Çr¾k�n¾}LO�µL¥?

¯?�qm�¶/¡�ÈWmL/P��qm�V/z¾±�Çr/¾k�n¾}LO�µL¥?�-n}LP±�r6 OnW�¯?�qm�¶¡�ÈXIKr��qm�Vz¾±�
n}LP±�¶6��W����,Èzª`­����]�,������,�����-����r/¾�±�,¯?r/��sK��LP²X/yK�Ë´¾/}�¬¾ª�W�Z½mLgK

�mL��«L­K�sK�µqKqs�V½K³qņ��V®/z�� /½�qm�r/y�fz­�¶¡�n½n¾®¸��L`¡�sK�n¾yrS�¶¡
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VyK�¯?�m´­r��jyLS�qm�Ur�g�.���>L/P©K�¯L¢®©�Ì/½?�qm�È/²�½�-����7¬4¢/ 5y 4C 4r5 O�K´ 4h/ 3z7­K� 3³��
��,µn/IL­���g�sK��r�>LO��È­��¾�PW�ËmL�XyK��mr¡�fz­�Kq�ry�¨¡�n½LP±�³�m´}��,×r·L/������,

]����,�����-����,n¾·K´lO�¯?r��sK�Kq�|6ªh­�,¬¾X�¥�L­�¶d±?�r·�n±qKm�V©Åm�¶¡�È\½mLgK
r�LO�«L­K�sK�ÈX½K³q�r¾�±ņ�È­�¶¡�n²½L­r�����7¼/ 3~5 O� 7¬4¢X[ 8n 3g�K3o5E��5 Þ6ÉK� 5ML/3X5¡�°/5­�¼5±´©3B/yL3�� 2>��

�¡�,È²¾ª����]�,�����,����� �
M���µmr/¡�È/�r�­�r¦X½Kn/·�³�¯L/¾PW�Kq�m´/k�¯?r/��¶¡�VyK�er}�°½K�¶O�Èª���¨¾©m
VyK���¶/±´¦c�,n/}LO�¬/¸��¨/OL�r¾��¯?�°X­�³�n}LP±�V`g�{r·K´��r¥K�Uq´��°½K�qm
È­�°¾¾PW�n±K´W�V½Kn·�,µn²²¡��UL�/��°/½K�¯L/¾O�n/}LP±�r/¥K�³�n}LO�UL®ª��sK�]rl­�³�r¥

´�©�¯?r��×KrO��¶/O�r·K´/��§´km�³�¯?r��r·K´��V¾`g�¶O�¬¢g�L­�¨���xS�,m´O�n·K´k
È­�UL®¢h­��n²¡��,È±Kr¢²©�×ng´­�¨�L�����]�,�����,�������µn¾/}´S�È/z¡�rO�°½K�rO�¯³t�K

�Çn/hW�¯?r��¶O�Çmn�X­�UL½?�qm�³�VyKnk�§´yq�V©Lyq�³�U´P±�n²y�¯?r��¶¡�Vz¾±
�³�È/g³�r¢²­�r¥K�¶¡�µn}�¶XyK´k�«mr­�sK�³�µn}�È/Xg�L/½�³�µq´/y�µm�,n²X/z·�V©L/yq

n/±n±L­�t_L��¯?�n²±L®·�¯mq³?�sK�«mr­�È©³�,n±q³L¾O�Kq�¯?�n²±L®·�µq´y� ½���qm�°l/y
È­�¶/±´¦c�,m´/P±�¬/¸��¨OL��Mr��«mr­�ÇKrO�¯?r��r·L��r¥K�¶¡�VyL`²½K��n²/y�V/z±K´W

È­�¶±´¦c�ÇnhW�LyLyK�³�n}LO�V©Lyq�³�U´P±��V/yK�«´ª�­�xS�.mr¾¥�Uq´��Vz±K´W
�¶¡�VyK�µm´O�¬¸��¨OL��L¸±?�ÇKrO�¯?r��r·L���,×r·L�����]�,����,������ �

]���¯´/c�-V/yK�UL/®¢h­�V/hW�¯?�§´®/}�³�r·K´/��V¾`g�rO�§Km�¶¾½Æ���µr¾y
°X­�sK�¬¸��³�ULP�Ll­�³�UKq³Lh­�qm�Æ���È­�¨/®��³�¶/¾¢W�q´/¸��¶O�¯L~½L·��³�n/±mr¡

�V/yK�µmr/¡�>L/�­K�Kq�¯?�¶/¢ªO�,µmr/¢±��mq�Kq�µr¾y�°½K�Æ���x¾½q�¯K´²��¶O�¬·��qL}
VyK�srh­�L±Kn_³�Æ���µr¾y�×L�X�K�xS��ª�­�¶/O�¨®��rO�¶¾½Æ����¾P�W�°½K�¶¡�VyK�«´

¶¾�½r/~W��Kr/�K��Ækr/O�,mqKm�qKr/��¶¾²½´¢W��Kr�K�mqK´­�qm�q´¸����N/ª�­�f¾/�´W
È­�¶/X�r¥�r�±�qm�¯Lz±K�´·�L®O�¯Lz±K�¶¾²½´¢W��Kr�K�qm�¶¡�VyK�¯L¾O�°½nO��n/²±L­�,m´/}

r­?�¶¡�È�r��sK�VyK�UqLP��¶�½r~W��Kr�K�L­K�-ÈOLX¡�°X}´±�×KrO�¯?��r���¨/���qm
mqKm�q´­L­���L/½�³�V/½´©´­�,V/½r­?�,V/½m´P��Z¾g�¶¾²½´¢W��Kr�K�qm�r¦½m�UqLP��¶O

°½K�¶//¡�¶¾�½r//~W��Kr//�K��Ækr//O�,V//z¾±�er//�­�,ML//���³�MK´//[��L�hX//yK��¶//±´¥
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VyK�¨¾km�¯?�qm�UL�´�´­���¶/¾²½´¢W��Kr/�K�MLO�sK�¬·�r·K´��qm�Æ���¨®��e´�³
�VyK��,qn�����]�,�����,������ �

�rO�¯³t�K°¾­´��­��´_q�°½Kń�È­�¯?r��r·K´��¶O�W�r¸­�n±K´WB�µr¾/y�°¾®·�rO�×n¾½
n}LO��¶±´®±� ²½K�§ÅnXyK�sK�ÇK���mL��«L­Kņ��³�mL²X/yK�mq´/­�Kq�¯?r/���L�©K�r·K´��¶¡

È/­�L/`²½K�qm�,VyK�µmKm�qKr��mL¸~XyK�¬½q³?��r�L/O�«L/­K�sK�µqKqsņ��f/z­�V/ª��µqL/Oqm
n¾yrS�Kq�ry�sK�È��O���MK´_�qm�«L­Km´­r��Ç³���>L/P©K�¯L¢®©��m´/_³�V/¸_�¶/O�È/²�½�,

�>LO��È­�rO�°¾²c�¯?�r·L��sK�³�VyK�¶X�q�qL¡�¶O�´�³�¶½?�qm�¶¡��ÈX®/z��¶/O�L/¸²W�¶¡�n½?
�¯?�«L®W�¶O�¶±�VyK�È�L¡�¯mr¡�fz­�ry�sK��,Èª­L��rg����]�,�����,������ �

���������°��×KrO�°��sK�§ÅnXyK�n�±��

nXyK�«´y�¶_³�qm�j¾}�«´gr­�×L�mKÈ����¯?r/��¶¢²½K�rO�È²P­�|½´k�§Å��q³n/�©K
È²��³�È²��¶¡�Z½ng��ÆkrO�VyK�¶©Ån©K�È����³�q³n�©K�VyK�¶©Ån©K���×L/�mK�°½K�qm

È®±�³�VyK�µn~±�¨­BW�V©Åm�³�q³n��µ´_³�¶®·�¶O�,j¾}�«´gr­��«´/gr­�n/²±L®·�¯K´/W
ªXl­�UKr�±�³��ªXl­�µ´_³�L¸±?�sK�«Kn¡r·�qm�¯´c�-V�r¥�Èª¡�¶`¾X±�j¾}�m´/_³�È�

È²��¬·�³�mqKm�È²��¬·�³�¯?r��¯m´O�¶©Ån©K��µn/~±�n/¾½BW�,V/¾ª¡�LO�Z½ng�¯m´O�q³n�©K
È­�µqL}K�L¸±?�¶O�qL�XkK�¶O�¶¡�VyK�¬¾²¡�� �

ľŊù˨˔ŏíĚŃ˨ĂŊťĕ˨ŗ˨ęŗĖħ˨ ˨

�³�q³n/��r/�±�sK�¯?r/��,n/±qKm�¶¡�È½L²P­r·�LO�V²y�¨·K�³�¶�¾}�×L®ª��¶®·��L�WK�¶O
�L­K�-VyK�È����rWK´W�¨�±�¶O�U´P[sK��¯?r��V©Åm�¶¡�n±n�X�­�L®ª��q´¸~­�,V©Åm�Z¾g

³�j/z±�³��¾�lW�³�n¾¾�W�§L®XgK�r�Lk�¶O�,VyK�È6²�����j¾/}�«´/gr­�¶/¡�×t/¾c�L/­K�-
�È­L¸OK�¯³nO�³�f½r��UL½?�¯?r��qm�,È²��V©Åm�°½K�sKr¾��¶O�¶¡�VyK�°½K�µn~±�r¡pX­

È­��Æ�K�¯?�×KrO�UL®¢h­�r¾P�W�¶¡�mqKm�m´_³�eÆ��K�qm�³�m´}��¶/O�L¸±?�sK�¬ª��¨·K
È­�mL½��´�±�¯K´²��m´}���sK�¶/¡�¶/d±?�¶O�¬·�¯³rz�­�³�¯´½´�©�eÆ��K�qm�UL®¢h­
¶¸P}�L²�­�³���©�Z¾g�È®±�mqK³�¯?�qm�×K��m´}��,È±L¸��K�N�Kq�������,��������/½r�W�°/½K

http://www.jqss.isca.ac.ir
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È­�¯L~±�È����L¸²W�¶±�UL®¢h­�¶¡�¶¡�n·m��¬/·�¶OL/~X­�UL/½?�r/ 6z�­�¶¢ªO�,n²Xz·�¶©Ån©K
È­��¶½?�n²±L­�,n²}LO�n²±K´W��>È 3}�¶5ª\5®3¡� 3x¾3©����,×q´}�����¶/½?�¶/¡�¬5̧ ½n/½3A� 3�´/3�� 5 Þ6ÉK� 4n/3½��
��,fX/�����È­�r¾z�W�Kq�È­�¯L¾O�³�n²¡��sK�q´/�²­�³�mqKn/±�¬/z_�¯Lz±K�n²±L­�n±³Knk�¶¡�n²¡

V/yK�n/±³Knk�Uqn��¶OL~X­�¶½?��È6²��UL/½?�sK�r/¾��¶/O�x/S��³��´/�±�¯?r/��,º/©Ån©K
�ÈWL®¢h­È/®±�¯?qm�È©L/®XgK�¶¡�mqKm�¬·��,Z/½mLgK�L/O��qL/�W�qm�¶/¢±?�rWÅL/O�³�m³q

VyK�UL½?�°½K�LO�V��K´­�L½�³�f¾_rW��Æ­���Kq�L/S�¯?r/��V/©Åm�qm�È/krO�¶/¢²½K�¶/XP©K
�,V/yK�È/²��V©Åm�r�±�sK�³�È����n²y�r�±�sK�¯?r��¶¡�n²Xz·�È�n­�³�n±K�¶X}Kp¥�rWKr�

©Åm�r�±�sK�³�È²��n²y�r�±�sK�Z½ng�³�×q´/�W�³�§L/¾k� ½�t_�×t¾c�,VyK�È����V
¶Or��³�Vz¾±�VyqmL±�f¾���|±L¾O�¶¡�VyK�¯?r��¯B}�¶O�×K��¾ªO�³�°½rW�VyK�¯L¾O�°½rW��

�¬/¸��L/O�×mKr/�K�×Kr/O�¶/¡�V/yK�×q´/­K�¯mr¡�°}³q�×KrO�L¸²W�MLX¡�×KrO�V²y�r¾z�W
V©Åm�qm���±�¨¾©m�¶O�¶±�,VyK�qK´}m�m³nh­�V©Åm�Kr½s�-MLX¡�×L·�?r/��×L·�È/Xg�¯

VyK�°}³q�t¾±�¶OL~X­�UL½?�qm��¬¸��rO�¶¡�VyK�È½ÅK³�È±L�­�,VyK�qK´}m�¶d±?��r/�±�L·
¶ª��°½rWÅLO�qm�¶¡�È�L�©K�¶±�,mqKm��n±qKm�qKr��V�ÆO�³�VgL���×L·���qL/�®©K�³�¶�L�\©K�t¡r­

�,¶¾±?r�©K����]�,����,������ �
V©Åm�¶O�L¸±?�¶®·�¨®g�³�UL½?�°¾O�¨¾��W�¯³nO�Èª¡�µL¦±�xS��ÈX/yqmL±�qL/¡�È6²�

È­�M´zh­�m´}�� �

û˨˔āʭŰùŗę˨ĂŊťĕ˨ŗ˨ęŗĖħ˨ ˨

�qm�¬·�Z½ng�¯´c�-n}�n·K´k���±�rX~¾O�NWKr­�¶O�Z½ng�qm�j¾}�«´gr­�×L�mK
VyK�¨¾��W�×KqKm�V©Åm�qm�¬·�³�q³n���� �

�¶O�¨®��³�UL½K³q�V¾`g�qm�¯´¾©´�K�°¾O�ngK³rPk�V¾`g�MLO�qm�³�§´�K�¬ª��qm
Km�m´_³�×qL¾zO��ÆXkK�L¸±?mq���MLX¡�qm�Èy´��j¾}ŪƁƣƹŤ��L/®ª��°¾O�UL�ÆXkK�¯L¾O�¶O
VyK�¶XkKmrS�ngK³�rPk�qm��mqKm��/ª�­�V/¾`g�n/gK³�r/Pk�,µL¥n/½m� ½�rOL²O���È/krO

n±n}�¨½L®X­�µL¥n½m�°½K�¶O�^½ry�°OK�³�¨P²g�°OK�n®gK�n²±L­���r/Pk�r/¦½m�µL¥n/½m�rOL/²O
mqKn±�V¾`g�ngK³��yK�°OK�n®h­�³�È�Wr­�n¾y�n²±L­�ÈkrO�§´/�g�«n/��¨/¾©m�¶O��Lh

http://www.jqss.isca.ac.ir
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µn½t¥rO�³q�µL¥n½m�°½K�ngK³�rPk��y´W�¬ª��n±K��¯L®·��¨¾/��W�µL¥n½m�³m�°¾®·�qm�q´�
�¶/¡�V/yK�V/`g�V/½K³q�³�ngK³�rPk�ÈX�³�¶¡�n²Xz·�°½K�¶O�¨IL��ÈkrO�¶¡�mqKm�m´_³
�UL/P[K��r/}�µKq�sK�¬/·��/½r��°/½K�¶/¡�n}LO�È�´�l­��½r��³�È����¶²½r��¶O��´�h­

È­�m�¨���³�m´}mqKn/±�¯?�V/¾`g�r/O�ÈX©Å���°/½K�¶�¾/}�¯´¾©´/�K�r/\¡K�³�È/y´��j¾/}
µn½t¥rO�Kq�µL¥n½m�n±K��È­�V/OL[�¨/���µKq�sK�����Kq�ngK³�rPk�V¾`g�L®ª��ÈkrO��n/²²¡

VyK�µmr¡�qL¾XkK�Kq�N·p­�°½K�^½ry�°OK�¶¡���«n/��¶/¡�È±L/z¡�¬·�¯?�V¾`g�«n��qm
È­�V/OL[�Kq�ngK³�rPk�¶O�¨®��M´_³�µL¥n/½m�È/��O�,n/²²¡��¨/¾©m�qm�r/�h²­�Kq�m´/k

È­�Èª���È­�È�r/}�¨/¾©m�qm�r/�h²­�Kq�¯?�L/¸±?��Æk�rO�È��O�³�n²±Km��n/²±Km��,È/y´�

����]�,���,�����/������qm�L/¸²W�n/gK³�r/Pk�¶/¡�VyK�×r¦½m�¨¾��W�,¨¾��W�°½K�sK�r¾�
�V/z¾±�r/PX�­�UKmL/�X�K�§´�K�³��qL�­�qm�È©³�,VyK�rPX�­�È�r}�«L¢gK�³�¶¾It_�q´­K

��,È®Xyq����]�,����,����� �
È®±�¬·�×r¾z�W�UL½K³q�MLO�qm�¶O�¯K´W��-mr/¡�mL/®X�K�³��´/_q�UL½K³q�°½K�¶O�ÈXgKq

°½KsK�n/±mr¡��ÆX/kK�¬·L/O�ML/O�°½K�qm�¶�¾}�¯Krz�­�³�¯Kn²®~±Km�³q���n/±n�X�­�È/krO
rP­L¾S�¯L¾O�V¾`gŅ�¶®IK�³ń��«Æ/¡�¶/¡�ÇqL/PkK�L/­K�-VyK�È·L�}�¯L¾O�mq´­�qm����
­�V½L¢g�Kq�L¸±?È�¶¡�ÈWq´�qm�n²¡��,n/}LO�¯?�n²±L­�L½�¶¾����¶²½r��¶O��´�h­�L½�rWK´X­

� Þ6ÉK�ML/X¡��/�K´­�¶/cr¥�,µm´/P±�È/����¶²½r��¶O��´�h­�L½�rWK´X­�r¥K�È©³�,VyK�V`g
V/z¾±�¯L/¾O�,ML/X¡��©Ll­�È²��ngK³�rPk�¯´c�-mqKn±�V¾`g�n}LO���È/²��n/gK³�r/Pk

È®±�|½Kr/O�¯m´/O�¯L/¾O�sKr/gK�,¬·�MLX¡���K´­��m´/}��,È½L/P�LP�����]�,������,�����L/­K�-
�r¾/z�W�³�V/yK�¯?r��UÆ®`­�¨¾��W�¶¡�Kq�V�½r}�°²y�³�«L¢gK�È­L®W�n±n�X�­�ÈkrO

¶O�UL½?�°½K�È­�MLzg��³�¶/X�r½pS�,µn¾/yq�L/­�V/ym�¶O��IKr~©K��­L_�ngK³�rPk�LO�³�n½?
�m´¸/~­�¯?�qm�K´/Xh­�ÈX/zy�L/½�n²/y���/���Lh©�sK�Èªªk�¶¡�ÇrPk�r¦­�-VyK�rPX�­

�mqKn±�qLPX�K�Uq´��°½K�qm�,n}LO��,V�r�­����],���������� �
¯L®·�¶/}´¥��/���qL/PkK�V/¾`g�qm��ÆX/kK�°½K�n}�¯L¾O�¶¡q´���³�UL/�ÆXkK�sK�×K

¯L~±�¶¡�VyK�UL½K³q�³�qLPkK�sK�UÆ¾��W�È����¶ªJ/z­�¶/O�Èª¡�×Aq�«n��µn²·m��º/©Ån©K
VyK�Z½ng�¯m´O�� �

http://www.jqss.isca.ac.ir
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­�È/ª¡�µL¥n/½m�UL¾��±�°½rX®¸­�sK�È¢½�L­K�¨/·K�L/®ª��¶/¡�V/yK�°/½K�j¾/}�«´/gr
��/±K´­�°½K�m´_³�LO�¶¡�n±mq´krO�Z½ng�¬¸��sK�È�±K´­�¶O�×mL®X­�¯L¾©Ly�È��qm�Z½ng

¶O�È®±�ÈXgKq�¬¾±KnO�È����Kq�È\½ng�V©Åm�³�q³n��¬¾±K´W��¶±´®±��¶/O�Kq��±K´­�°½K�sK�È½L·
È­�r¡o�qL�XkK�¬¾²¡��� �

�©K���½rhW�³��¾h�W���È·LPX/}K�È±´/¥r¥m�³��¾h�W�³�°l/y�°X/­�Çn/®��L/½
VyK�µmLX�K��L�WK�,Z½ng�¨�±�¯L½r_�qm�µqK´®·�,¶X}´±���³�µm´/O�L²�­�¶O� 6̈ l­�,L·r¾¾�W�°½K

µn}�°X­�Vyqm�¬¸��sK��±L­�n±K��VyK�µn­?�ÈX½K³q�qm�¶±´®±�¯K´²��×KrO���� 9È5P8²©K� 3̄ L¡Ņ�
º3� 4® 4̀ ©K� 3« 3́½� 3̈ 3z3�7 ©K� 9N 5h3X 7z3½��È­�r/�±�¶O�×³nO�µL¦±�qm�¶/¡�n/yq��Z/½mLgK�sK�Z½n/g�°/½K

È­�qL®}�¶O�ÈP��mqKm�m´/_³�¶�®_�s³q�qm�¨z��¯mq´k�MLPhXyK�°¾O�qm�«L¸OK�L­K�-m³q��
È­�Z½ng�Vyqm�°X­�°X�L½�LO�¶��±���K³�qm�¶¡�¬¾OL½��¨�K�qm�¶¡�µn}��pg�¨z��sK�×K

VyK�NhXz­�¯mr¡�¨z��¶�®_�s³q�qm�È²�½�,VyK�µm´O�¨z���� �
M��È��©��KrX}K��Or��«Æ¡��L�©K¯LOs�sK�ÇqL¾zO�n²±L­�,È��³�n/±qKm�L²�­�n²c�µL¥�,L·

µuK³�°½K�È­�UL½K³q�V©Åm�qm�«L¸OK�Z�LO�¶²½r��m´P±�¨¾©m�¶O�,È½L²�­�n²c�ÇL·��n²±L­�,m´}
«r¡K�rP­L¾S�sK�§´�²­�Z½ng�qm��ÆXkK�Ì®ª¡Ņ����1º 3® 7g 3q�ÈX 8­4A� 4�Æ5X 7k5K��È­�,��¶O�¬·�n±K´W

¬·�³�n}LO�È¦Xymn²c�³�¶�r�W�ÇL²�­�°½KsK�-n}³n­?�ÇL²�­�¶O��«L/­K�MLh/�K�sK�È¢½�³q
�mL�ņ�È­�È±Kmr¥ry�qLcm�È­�L½´_�«L­K�sK�Kq�µuK³�×L²�­�³�m´}�m´}�� �
]��ÈgÆ��K�³�×´�©�×L²�­��ªk���¨/�Lg�,ÈgÆ�/�K�ÇL/²�­�³�Ç´�©�ÇL²�­��ªk

�Uq´/���L/®X_K�³��r/��Ì/®·�¶/±�³�È/�Lk�µ³r¥�mt±�����¶¡�VyK�µuK³�È½L²�­�§´hW
VyK�¶X�r½pS���-V/yK�sL/®±��/ª�­�ÇL²�­�¶O�¯L¸¾���Ì®·�mt±�³�¶���¬ª��qm�¹Æ��ËuK³�n²±L­

È®±��³�È/�r��ÇL/²�­�Kr/½s�-V/�L½�Çr/¦½m�ÇL/²�­�¯?�ÇKrO�È¥mLy�¶O�¶���MK´OK�qm�¯K´W
�mrOqL/¡�È/¸��r¾��³�ÈWn¾���ZgLP­�qm�rX~¾O�¯mr¡�L�m�³�¯mLXyr��m³qm�È²�½�¯?�Ç´�©

�mqKm��,×m´�z­�����,������/������� �
m��L//²�­�¶//O�¨//�±��mqKm�qKr//���L//�©K�¶//O�¨//�±�¨//OL�­�qm�L//²�­�¶//O�¨//�±���L//²�­�¶//O�¨//�±�qm� �

�¬¾·L//�­�³�È±L/�­�¶/¢ªO�,V//z¾±�¯?�UKqL/P��³��L/�©K�L/½�Z½n//g��/�g�¶/O��/ 6�´­�Ç³Kq� �
È­�§L/�X±K�¯Kr/¦½m�¶/O�m´/k�UKqL/P��LO�Kq�UL½K³q��UL/�³K�È/��O�qm�qL/¡�°/½K�¶/¡�n/·m� �
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È­�Z½ng�¬¸��qm�È±Kmr¥ry�Z�LO��m´}��,�qL�­�������,������ �
µ���qL�­�³���l­�,n¾�­�,jyL±�m´_³���j¾/}�«´/gr­�×L/�mK�r/O�È/��±�¬z��°½K

È6²��¯?r��µm´­r��¶¡�VyK��qL/�W�³�n¾¾�W�,�¾�lW�,jz±�m´_³�r�Lk�¶O�VyK�º©Ån©K��
È®±�§Lg�°½K�LO��¬/·�Z/½mLgK�qm�¯L/¾O�°¾/®·�L/­K�-mr/¡�r¾z�W�UL½K³q�¯³nO�Kq�¯?r��¯K´W

È­�rOqL¡�n±K´W�m´/_³�°IKr/��³�µ´/_³�°½K�¯?r��n²±L­�¬·�Z½mLgK�qm�¯´c�-n}LO�¶X}Km�m
mqKm���n²±L­�NX¡�ÈkrO�{qL¦±�µt¾¦±K�°½K�rO�¯³t�KŧɔƃǆŮ��³ƄťƓũůƊŤ��°¾®·�¶¡�µm´O�°½K

È®±�m´_³�°½K�LO�Kp©�-n²¡��®_�Kq�L¸±?�³�n²¾dO�¬·�qL²¡�Kq�°IKr��¶O�¯K´W��V/©Åm�sK�ÈXgKq
V}p¥�È\½ng�×L²�­�� �

�n/±mq´krO�Z½mLgK�V©Åm�qm�×r¦½m��±K´­�¶O�m´k�qL[?�qm�Z½ng�µs´g�¯Kn²®~±Km
È­�V½L�¡�qKn�­�°¾®·�¶O�¶¡��Kq�È�±K´/­�Z½n/g�¬/ª��¨·K�¬·�n²y�³�q³n��qm�L­K�-¬¾²¡

È­�¯?�¯n}�q³n�©K�È6²��³�Z½ng�����Z�LO�¶¡�n²X�L½�m´}���¨/yr­�¯´/d®·�È�±K´­
²y��¾��W�L½�³�¯n}��ª�­�,Z½ng�n²y�¯m´O�r/¦½m³�n²/y�N/ª��,Z½n/g���³�³�¨�_�,n
È­�Z½mLgK�¶O�¯L²¾®�K�«n��Z�LO�¶¡�È�±K´­�m´}��� �

¶�©LP­�×L�mK�¯Kn²®~±Km�ÈkrO�¶¡�VyK�UL�ÆXkK�³��±K´­�°½K�m´_³�LO��n²X/}Km�×t¾­?
«r¡K�rP­L¾S�n½³L_�Ët`�­�,¯?r��¶¡Ņ�È����³�È©Lgqm�,VyK�q³n�©K��È/Xg�UL/½K³q�¶¡

�,n²}LO�¶X}Km�f¾h��n²y�r¥KÈ­�qKr��¯?r��sK�xS�ÌPWq�qm�³�n²Xz¾±�q³n�©K�È�����n±r¾¥
¬·�,mqKm�q³n��¶O�¯L²¾®�K�¶cr¥K�rWK´X­�rPk�³�Vz¾±�¯?r��LO�¶PWq���qL®/}�,°/½K�r/O�¯³t�K

|·³vS�qm�¯K´/XO�¶/¡�V/z¾±�mL½s�¯Kn²c�t¾±�rWK´X­�qLPkK��mr/¡�L/¢WK�¯Kn/O�È\½n/g�ÇL/·
�È½L/P�LP��������,�����¶¾­L­K�¯KrkBX­�sK�³,�}K�×L/�mK�¶/¡�n/±mr¡�¯L/¾O�m´k��PXW�LO�È�Ll

�¯L/·rO�¶/­L�K�³�¨/¾©m�n/²­sL¾±�³�Vz¾±�qL¥sLy�¯Kn_³�LO�Z½mLgK�r\¡K�¯m´O�º©Ån©K�È���
�VyK�Uqn±�V½L��qm�Z½mLgK�qm�È����V©Åm�§´�g�³�VyK��,È±L�Lk�������,������� �

¶O�¶`¾X±qm�xS�?r��V©Åm�mq´­�qm�UL�ÆXkK�³�¨¾�L�W�,�±K´­�°½K�¶ª¾y³�Z½n/g�³�¯
È®±�È®±�³�¬¾}LO�¶X}Km�L¸±?�¶O�VPz±�Èª¡�n½m�¬¾±K´W�µn/�L��¯K´/W��q³n/��³�V/©Åm�sK�×K

�r·K´/��V/¾`g�«n/��³�r¾/z�W�sK´/_�«n��×KrO�¯?�sK�j¾}�«´gr­�LW�mq³?�Vym�¶O�L¸±?
n²¡�µmL�XyK�¯?r��� �

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


���� �

}�
§L
¢}

K�n
�±

j¾�
ª­L
��r

g
È�

q³m
�¶O

×�
��Ḱ
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X±¾¶`�¥¾r×��

r¾z�W�¯m´P±�t½L_�×KrO�È��²­�§ÅnXyK�¯L¾O�mn�qm�Èª­L��rg�j¾}�«´gr­��¯³n/O�¯?r/�
�L/­K�-n/²¡�UL/P[K�Kq�m´/k�×L/�mK�n/±K´XO�L/W�n/­?rO�¯?r/��r·K´/��¯m´P±�V`g�³�UL½K³q

¯L®·��¯L/~½K�§ÅnX/yK�¶O�È6ªg�³�È��±�§L¢}K�sK�¬�K�,×mn�X­�UÅL¢}K�n}�¯L¾O�¶¡q´�
�¶/¡�Z½mLgK�LO�¯?r��¯mKm�V¾`g�³�¯?r��V©L�K�Uq´��qm�q³m�§L¢}K�n²±L­�,m´O�mqK³

È­�q³m�«tªXz­��³�n}�¶/¾½Æ���µr¾/y�n²±L­�,�ªXl­�¨½Åm�LO�¯?r��r·K´��V¾`g�ULP[K�L½
°¾®·�³�Èª���¨¾©m�³�È����¯?r/��¶¢²½K�rO�L²P­�¯L~½K�Èª¡�×L�mK�qm�§L¢}K�q´���q³n/�©K

¬½mKm�jyLS�L�mK�°½K�¶O��ªXl­�¨½Åm�LO�L­�¶¡�Z½mLgK��ÆkrO�,VyK�º©Ån©K�È6²��³���sK
È­�¶ªJz­�°½K�°½K�¯K´W�r¥�¶`¾X±�¶±´¥�q´¸/~­��/P��°�X/­�¨/½Åm�L/O�¯?r/��r·K´/��¶¡�V�

È­�¬/·�¬½r/¡�¯?r/��r¾/z�W�¯?��PW�¶O�³�VyK�V`g�V²y�¨·K�¶�¾}�×L®ª���t½L/_�n/±K´W
È­�¯?�Uq³r��¶O�¬¢g�¬¢h­�¨½Åm��P��¯?sK�rWÅLO�ÈXg�,n}LO��×L/®ª���/���³�n/²·m

r¾z�W�sK´_�«n��rO�n�X�­�L²P­��ÆXkK�¶O�¶_´W�LO�j¾}�«´gr­�n²±L­�,×qLPkK��¯³n/O�¯?r�
È®±�Kq�L²P­�°½K�¯´¾©´�K�³�¯³rz�­�¶¡�n²Xz·�UL½K³q�n±r½pS�� �
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� �
ĶýʭŒŎ˨ĂğĚŖĿ˨ ˨

� �
��¬½r¡�¯?r��� �

�y´½�°O�n®h­�,¯L¾g´OK�����������ƅɕƋƮůƹŤ�ͳƭ�ƙɕŻƾƹŤ�ƅŻũƹŤ��]����U³r¾O��r¢�©KqKm� � �
Èª��,È½LOLO�rP¡K����������ɒƅɕƋƮŮ�ŧŮť΋ƽ��]����¯Kr¸W���N/X¡�°½³n/W�³�¶/�©L�­�¯L­sL/y�«´/ª�

µL¦~±Km�È±Lz±K��L·�V®y��� �
¬¾·KrOK�,ÈX~¸O�����������ɒƅΎɔƄťũžŤ�ƁɔťƲƢ�Ǉ�ŽɔƄťŮ���¬���Z½nh©KqKm�È¦²·r��È®ª��¶zy´­� 

n®h­�°O�Èª��,È±L_r_����������ŬťƮɔƅƣůƹŤ��¯Kr¸W��³rzk�r�L±�� �
°zg�°O�n®h­�,Èª­L��rg�����������ūɕƊǈƛƹŤ�ƁŢŤǈƮƹŤ��¬���ÈO�L±��� �
°zg�°O�n®h­�,Èª­L��rg�����������ǄƣɔƅƨƏƹŤ�ƸŢťƨƋƽ�ƸɕƨƓŻŮ�ͳƹŤ�ǄƣɕƏƹŤ�ƸŢťƊǇ�ƸɕƓƮŮ��]����

¬���V¾P©K�§?�ºzyD­�� �
°¾zg�°O�Èª��,È±L�Lk�����������ͳǁťƱťſƹŤ�ƷťŶƄ��¬���È­Æz©K�«Æ�ÅK�NX¢­��� �

°¾zgn®h­�,ÈP·o���ÈO�LW���ƿǇƅƋƮƾƹŤ�Ǉ�ƅɕƋƮůƹŤ��U³r¾O��¼Or�©K�YKrX©K�>L¾gE�qKm�� �
°¾zg�,È±L¸��K�N�Kq�����������ƿŘƅƲƹŤ�ŧǏƅƦ�Ͷƭ�ŬŤƀƅƮƾƹŤ��U³r¾O��¬ª�©KqKm�� �

Èª��,È®Xyq�rP¡K����������ŧɕƊŘ�ƌǇƄ�Ǉ�ͳƊťǂƎ�ƿťƽǈƓƣƽ�ƅɕƋƮŮ�ͳƊťǂƎń��]����V}q���ML/X¡
°¾P­� �

¯L®ªy�mK´_n®h­�,q´S�����������¶½r�±�ÈyqrO�¯?r��r·K´��V¾`g�«n��qm�°¾½qLPkK�×����ǄɔƅƏǁ
ŗŤƅǅƇƹŤ�ͳǁťƋǁŤ�ƻǈƺƢ������������������/����� �

r�LOn®h­�,qn������������ƷǈƒʭŤ�ƼƺƢ�ͳƭ�ŰǈŻŨ��U³r¾O��¶¾­ÆyÅKqKm�� �
� Þ6ÉK�N¾Pg�,×r·L�����������ƈƄƀ�ƿŘƅƱ�ƆŤ�ɓɔťǅ��]����¬���µ´yK� 

°¾zgn®h­n¾y�,È½LP�LP����ÈO�LW���ūƾ΋ŻƹŤ�ūɔŤƁŨ��¬���È­ÆyK�UKqL~X±K�rX�m�� �
°¾zgn®h­n¾y�,È½LP�LP�����������ƻʮƊŤ�Ƅƀ�ƿŘƅƱ��¯Kr¸W��¶¾­ÆyÅK�NX¢©KqKm�� �
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°¾zgn®h­n¾y�,È½LP�LP������������ƿŘƅƨƲƹŤ�ƅǐƨƋƮŮ�Ͷƭ�ƿŤƇǐƾƹŤ��]��,��,�����U³r/¾O���º/zyD­
UL�´P�®ª©�¼®ª�ÁK��� �

¬�L¡n®h­�,È½LP�LP�����������űɔƁź�Ƽǆƭ�ưƛǂƽ��¬���È²¾®k�«L­K�È~·³vS�³�È}s´­?�¶zy´­�� �
°zg�°O�n®h­�,Èy´������������ǄƲƮƹŤ�ƷǈƒŤ�ͳƭ�ŪƁƣƹŤ��]����¬����Wn®h­�È²P�Æ�½n¯L��� �

n/®h­�,È±Kr¢²©�×ng´­�¨�L������������ƷǈƨƒʩŤ�Ͷƨƭ�ŬťƨƊŤƄƀ��]����¬/����¶/®IÅK�¶/���t/¡r­
qL¸�ÅK�� �

È�L��È®¾�­�-¬�L¡�,µmKs�¶[nh­�,È±Kq³Km�mKv±������������sK�°¾­´/��­r¾��r¾/z�W�³�¬¸��V¾`g
¶�¾}�UL½K³q�qm�¬½r¡�¯?r����űɔƁź�ͳǅǇȊǫ�������,�������/����� �

�M´��½�°O�n®h­�,È²¾ª¡�����������ͳƭť΋ƹŤ��]����¬���Z½nh©KqKm�� �
r�LOn®h­�,Èzª`­�����������ƄŤǈǁʭŤƄťŻŨ��]�����U³r¾O��ÈO�L± 

¶¾±?r�©K��qL�®©K�³�¶�L�\©K�t¡r­����������ǀɔƅƨƋƮƾƹŤ�ƁǂƢ�ƿŘƅƲƹŤ�ƻǈƺƢ��¬/����«Æ/�ÃK�N/X¢­�r/~±
È­ÆyÃK� �

×mL¸©KnP��,×m´�z­�����������Ƽǆƭ�ǄƽťǂƊƄƀűɔƁź��¬���rIKs�UKqL~X±K�� �
L�q�n®h­�,r��­������������²®©K��¬���È­ÆyK�UKqL~X±K�rX�m�¶¾®ª��µs´g�°¾yqn­�¶�­L_� �

n¾`­�,�qL�­�����������űɔƁź�ŭžťǂƎ�ƁǂƊ�ƁƲǁ�ƷǈƒŤ�ƨ�ǀůƽ�Ƽǆƭ�ͳǁťũƽ���¯Kr¸W��BP±�� �
n®h­�,V�r�­�×mL·�����������ŧɕƨƏƲƹŤ�ǄŨǈŲ�Ͷƭ�ƿǇƅƋƮƾƹŤ�Ǉ�ƅɕƋƮůƹŤ��n¸/~­��/�­L`©K�º½´/�r©K�º

º¾­ÆyÃK�«´ª�ª©���� �
L�q�,Mm´­�����������ƿŘƅƱ�ƅɕƋƮŮ�ͳǁťũƽ��¬���¬��µL¦~±Km��� �

� �
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