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ᨩࡹ �݅�ə�ᨱ�ᯙ �ࠥ�⑁ᭉᯕ✙��ԉᦥŖᯕ�⡍⧉ᮥᮭࡱ�ၽč⧩ �݅� 1L�� $ORQ�	� 'DQW� ������۵�

⥥₉ᯕᷩ�⧕ḥ⇽�ᩑǍ᪡�šಉ�⪹Ğᱢ�đᱶᯙ�ǎa₉ᬱᯙ�ŝ�᳑Ḣᱢ�đᱶᯙ�ʑᨦ

₉ᬱᯙ�ᨱݡ�⦽�ᩑǍಽݡ�ᄥߑ۵ࡹ��⪹Ğᱢ�đᱶᯙᨱݡ�⦽�ᩑǍ۵� �᪽✚ᱶǎॅᯕ��ฯ

ᮡ�⥥₉ᯕ �ᷩ⚍ᯱෝ�ၼŁ�ᯩ۵ḡ�⪚ᮡ� �᪽⥥₉ᯕᱡॅᯕ�✚ᱶǎ�⪚ᮡ�✚ᱶ�ḥ᯦ႊჶᮥ�

ᖁ┾⦹۵ḡෝ�ᖅ⦹۵ᮁ�ߑᬊ⦹݅Ł�ၾ⩵ �݅

����⥥₉ᯕ �ᷩǎᱽ⪵᮹�ᰆᄞ

⥥₉ᯕᷩ᮹�⧕�ḥ⇽ᨱ۵�ᅕᯕḡ�ᦫ۵�ᰆᄞŝ�ྙᱽᱱॅᯕ�᳕ᰍ⦽ �݅� ��ᨱ۵�ݡ֥��

ǎ�ᱶᇡ᮹�Ƚᱽa� ၙǎ�⥥₉ᯕᷩ᮹�⧕� ḥ⇽ �ᮥaಽส۵�Ŗ☖ᱢᯙ� ྙᱽಽ�ӹ┡ԍ݅

�:DONHU�	� (W]HO� ������� $\GLQ� 	� .DFNHU� ������ᮡ�ၙǎ�⥥₉ᯕᱡॅ ⇽ᔢᮝಽ�⧕ḥݡᮥ�

�ᮥ̝ಅ⦹۵�ᯕᮁෝ�᳑ᔍ⦹ᩡ۵ߑ��əॅᮡ�ǎԕᰆ᮹�ᖒᰆa܆ᖒ �ᮥaᰆ�ⓑ�ᯕᮁಽ�Ξᦹ

Ł��ǎ �ᱽᱥྙḡ᮹�ᇡ �᳒�ᰍᱶᱢ�⦽ĥ��ǎᰆᨱᕽ�ᩢᨦ⦹۵�᭥⨹ᇡ॒�ݕ �ᮥॅᨩ �݅�༉
ǎŝ�ḥ⇽ݡᔢǎe᮹�ྙ⪵᪡�ᨙᨕa�݅ෙ�ᱶࠥෝ�᮹ၙ⦹۵�ྙ⪵ᱢ�Ñญ �ࠥ⧕ḥ⇽ᨱ�ᇡᱶ

ᱢ�ᩢ⨆ᮥ�ᵝ۵�äᮝಽ�ӹ┡ԍ �݅� �ᷪ�ྙ⪵ᱢ�₉ᯕ۵�⥥₉ᯕᱡᨱí����ᔍᨦᮅญ��š⧪��ᗭ
☖�ၰ�ᖒŝ⊂ᱶᨱ�ᯩᨕᕽ�₉ᯕಽ�ᯙ⧕�ԕᇡᱢᯙ�Ğᩢŝ�ᬕᩢᔢ᮹�ྙᱽᱱॅ �ᮥၽᔾ┅Ł��

���✚⯩��ᱽ⣩᮹�⩥ḡ⪵a�Ǎ۵ࡹ�Ğᬑ�⩥ḡ᮹�ᙹෝ�ᯕ⧕⦹Ł�⩥ḡ�ᙹᨱ�ᱢ᮲⦹۵�ᨕ

ಅᬡ �ᮥʑ�┅۵�äᮝಽ�ၾ⩡Ჭ �݅(URJOX�� �������
✚⯩��ᝁ⯆ᰆ�ḥ⇽ �ᮥaಽ�ส۵�ྙᱽᱱॅಽ�:HOVK�� $DORQ� 	� )DOEH� ������۵�ಽ᧥❑�ၰ�

ᙹᙹഭ�ᘂɩ �ᮥᱽ⦽⦹۵�ᯱᅙȽ �ᱽ�ჶᱢ�ᱽ⦽��šഭᵝ᮹ᱢ�ᇥ᭥ʑ��ჶᱢ�⪹Ğ᮹�ᄡ⪵��ᇩᦩ

ᱶ⦽�ᱶ⊹�ᔢ⫊��ᩕᦦ⦽�ᯙ⥥��ʑᨦ�ᗭ �ᮁၰ�ᬕᩢŝ�šಉࡽ�ჶ᮹�ᯱ᮹ᱢ�⧪�� �ḡᱢᰍᔑ

ǭ�ᅕ⪙ᨱ᮹�ᨕಅᬡ�ၰ�ŝ݅⦽�እᬊ�ᗭ��⩥ḡ�⥥₉ᯕḡᨱݡ�⦽�ḡᗮᱢᯙ�Ʊᮂ��༉ܩ░ย�

ၰ�☖ᱽ᮹�⦥��ྙ⪵᮹�₉ᯕෝ�ॅᨩ �݅� %HFN�� 'HHGOHU� 	� 0LOOHU� ������۵�ᝁ⯆ᰆᨱᕽ᮹�

ᱽ⦽ࡽ�aᇥ�ᗭाᮡ�⥥₉ᯕ �ᷩᔍᨦ �ᮥ⡍⧉⦽�༉ �ुᔍᨦ�⪽࠺ᨱ�ᱢᬊ۵ࡹ�ɝᅙᱢᯙ�ྙᱽ

ᯥ �ᮥḡᱢ⧩ �݅� � � � �

����⥥₉ᯕ �ᷩ⧕ḥ⇽᮹�ᯕᱱ�ၰ࠺�ʑ�

᭥᪡�zᮡ�ᩍ �్aḡ�ྙᱽᱱ��ᰆᄞ�ၰ�᭥⨹ᨱ �ࠥᇩǍ⦹Ł�⥥₉ᯕ �ᷩʑᨦॅᯕ�ᔾᗭ⦽�⧕

�ᰆᨱ�ḥ⇽⦹۵�ᯕᮁ۵�ᝅᅕ݅۵�ाᯕ�ฯ݅۵�❱ �݉ভྙᯕ�⧁�äᯕ �݅� (URJOX� ������



�� � ⦽ǎ⥥₉ᯕᷩĞᩢᩑǍ�ᱽ�⪙

<əฝ� �>� ⥥₉ᯕᷩ�ǎᱽ⪵�đᱶᯙ�༉ߙ

۵�ǎᱽ⪵a�ᙹၹ⦹۵�⩽┾ᯕ�᭥⨹ᅕ �݅ⓕᙹಾ�↽ŁĞᩢ⊖ᮡ�ᅕ �݅vಆ⦽�⥥₉ᯕ �ᷩǎᱽ

⪵᮹�᮹ḡෝ�wí݅ࡽ�Ł�እᬊ⠙ᯖᇥᕾ✡ �ᮥᯕᬊ⦹ᩍ�ᖅ⦽ �݅�

⇽� �� (URJOX�� 6��������� 7KH� LQWHUQDWLRQDOL]DWLRQ� 3URFHVV� RI� )UDQFKLVH� 6\VWHPV�� $� &RQFHSWXDO� 0RGHO

(GZDUGV� ������۵�⥥₉ᯕ �ᷩ⧕ḥ⇽᮹�ᯕᱱᮝಽ�ᔩಽᬕ�ᙹᯖᬱ�ၽǕ�H�J���ᨦᙹᙹഭ��

ಽᩕ❑��ᔢ⣩�❱ๅ���ǎԕᰆ�᮹᳕ �ࠥqᗭ��ᯕ �ၙǎԕᰆᨱᕽ�á᷾י�ࡽᬑ⦹ᬑ��ʑᚁ�ၰ�ḡ

ᱢᰍᔑǭ᮹�⧕ᰆᨱᕽ�⪽ᬊ��ɡಽჭ�ʑᨦᯕࢉ�ᮝಽ �៉ǎԕᰆᨱᕽ�Ğᰢᨦℕݡ�እ�᭥ᔢ�

ᱽŁ�� �⧕ᰆᨱᕽ�⥥₉ᯕḡಽ�ᇡ░�ᔩಽᬕ�ᦥᯕॵᨕෝ�ၽǕ��ǎԕಽ�ॅᩍ᪕ᮝಽ៉�ǎ

ԕᰆᨱᕽ�Ğᰢᬑ᭥�v⪵��ɡಽჭ�⥥₉ᯕ �ᷩօ✙ᬭⓍෝ�ᅕᮁ⧉ᨱ�ෙ�ᱥఖᱢ�ᯕᱱ�ၰ�

ᅕ �Ƚ༉᮹�Ğࡽݡ⪶݅� �ᱽ⨆ �ᮁ॒ �ᮥᱽ⦽݅��✚⯩��ᝁ⯆ᰆ᮹�Ğᬑ۵�ᵲᔑ⊖᮹�⪶ݡ��ᔢ

��ᱫᮡ�⊖᮹�᷾a��ᰆ�ᯱᮁࠥ�ࡽ�ᰆ��ࠥ⪵᮹�ḥᱥ�ၰ�ᯙǍ�ၡḲࡽ�ᖒᙺ�ᱢᮝಽݡ

⪵�ၰ�ᯱᮁĞᱽℕᱽಽ᮹�ᱥ⪹��ᕽǍ�ᔢ⣩�ၰ�ᕽእᜅᨱݡ�⦽�ɪ᷾⦹۵�ᙹ� �॒⥥₉ᯕᷩ�

ḥ⇽ᨱ�ᮁญ⦽�⪹Ğᯕ�᳑ᖒࡹŁ�ᯩ �݅:HOVK�� $DORQ� 	� )DOEH� �������

�⦽⠙��ǎԕ�ᰆᨱᕽ�ᖒŖ⦽�⥥₉ᯕ �ᷩʑᨦॅᮡ�ᩍ �్aḡ࠺�ʑಽ�⧕�ḥ⇽ �ᮥࠥ⦽

�݅�ǎ᮹�Ñ௹ᖁᯕ�ຝᱡ�ᱲⅪ⧕�᪅۵�Ğᬑᨱᕽᇡ░�ʑᨦ᮹�Ƚ༉��Ğᩢᯱ᮹�᮹ḡ��᳑Ḣ�

ᯙ��ᇡ⪹Ğᯙ� �॒⧕ḥ⇽࠺�ʑ۵�݅᧲⦹í�ӹ┡ӽ �݅
�



⥥₉ᯕᷩ� ⧕ḥ⇽�ᖒŖᯙ � ᄁ✙ԉ�➉ᜅ✙⣙ऽᰆ�ḥ᯦ᔍಡ� � �

㖮ᡆⳒ⠞⨲#㘞✢⩮⹆#ᒃ ⹆#ⵂ

❚⚚㘆#㖮ᡆⳒ⠞⩪⠂#ඪ⎖2#ඪ⎖⠲ጾ# ⣆

6⠺ᤆḪ㇚⠂#⢻

Zdonhu#dqg#Hw}ho+4<:6,/#Kdfnhww+4<:9,/#Zdonhu#)#

Furvv+4<;<,/#Zhofk+4<;</#4<<3,/# Dehoo+4<<4,

⡊⡖⎆⡏#ೆⵃ
Kdfnhww+4<:9,/# Kriipdq# dqg# Suheoh+4<<6,/# Zhofk+4<<3,/#

Krsnlqv+4<<9,

⹆#Ჹ#⠞⠟#⩇Ꭺ Wudqnkhlp+4<:<,/#Nhgld#hw#do1+4<<7,/# #Krsnlqv+4<<9,#

⎆⡏#㛿Ꭺ Kdfnhww+4<:9,/Wudqnkhlp+4<:<,/Nhgld#hw#do1+4<<7,/#Zhofk+4<<3,

ทᅞ⎆⡏#㒖㛾 Kriipdq#dqg#Suheoh+4<<6,/Zhofk+4<<3,/#Hurjox+4<<5,

ສᤆᴶ#♯⟦ᤆ#◶ᣎ⩪ඊ#⎠⟪#✿᪇ Wudqnkhlp+4<:<,/#Krsnlqv+4<<9,

✢Ḫ㜂൧⠂#☻㛢⇛#⠢⎇ Hurjox+4<<5,/#Kriipdq#)#Suheoh+4<<6,

♯#ຆ᭒ Hurjox+4<<5,/# D|glq#)#Ndfnhu+4<<3,

⇛⡏#✿᪇ Zdonhu#)#Furvv+4<;<,

❞⚫൧㚂/# ൧⚫⻟⠂# ท⣆൧㚂/# ➮㚂⋂/#

♯⠂# ൧⡫❚➮# ⠢⎇/# ⟊ඪඪ+Ⅻඟ㜶

⠂∶/#⤚㘓/#⟪㘳#ᖛ,#Ჹ#✢ท♯⠂#⚫㙏#

Hurjox+4<<5,

⡏#⦻#ಪ᪣⢺⠂#Ữ⟒ Ql/#Dorq#)#Gdqw# +533<,#

� ⢽� � ��⥥₉ᯕᷩ�⧕ḥ⇽࠺�ʑ� �

⇽� �� 'RKHUW\� �������ၰ�ᱡ �ᯱᅕ᪥

���ǎԕ᮹�⥥₉ᯕ �ᷩ⧕ḥ⇽�ᩑǍ�

ǎԕ᮹�⥥₉ᯕ �ᷩ⧕ḥ⇽�šಉ�ᩑǍ۵����� �֥ᱽ�⫭�Ğᩢšಉ⦺⫭�⦹ĥ☖⧊�⦺ᚁݡ⫭

ᨱᕽ�ၽ⢽⦽ࢱ��}᮹�ᖙၙӹ�ᯱഭa�əe᮹�ᩑǍ�ԕᬊ �ᮥᇥᕾ�ᱽ⦹۵�⦽⠙��ᦿᮝಽ᮹�ႊ

⨆ �ᮥᱽ⦹Ł�ᯩ �݅�ʡᵝ �ᩢ�ᝁᰍ�������ᮡ�ʑ᳕᮹�ǎԕ᮹�⥥₉ᯕ �ᷩ⧕ḥ⇽�ᩑǍॅᯕ�

⇽ᇡᇥ�⧕ḥݡ �ᮥࠥ⦽�ǎԕ�⥥₉ᯕ �ᷩʑᨦ᮹�ᔍಡ�ᇥᕾ�ᙹᵡᯕŁ�ḡᱢ⦽ �݅�ᔍಡ�

ʑᨦᯕ�ᱽ⦹Ł�ᯩ۵�ᱥఖ�ႊᦩॅᮥ�ᩑǍݡ�ᦩᯕӹ�đŝಽ�ԕ״ᮡ�ᩑǍಽ�~šᖒᯕ�đᩍ�

ᯩŁ��✚ᱶᨦ᳦ŝ�✚ᱶḡᩎ�ḥ⇽ಽ�⦽ᱶ݅ᯩ�໑��⧕ḥ⇽࠺ʑ��⥥₉ᯕ �ᷩ⩥ḡ�ĥ᧞�ၰ�

ᬕᩢᔢ᮹�᳑Õ��ྙ⪵ᱢ�Ğᱽᱢ�⪹Ğᱢ�₉ᯕa�⧕�ḥ⇽⦽�⥥₉ᯕ �ᷩʑᨦ�ᖒŝᨱ�ၙ⊹۵�

ᩢ⨆ᨱݡ�⦽�ᩑǍa�⦥⦹݅Ł�v᳑⧩ �݅�
ᯥᩢɁ��↽᳦ᬱ������ᮡ�⥥₉ᯕ �ᷩ⧕ḥ⇽᮹࠺�ᯙ �ᮥ᳑Ḣᯙ�bᨱᕽ�ᇥᕾ⦹ᩍ��⥥

₉ᯕ �ᷩʑᨦ᮹�Ƚ༉��ᩎᔍ��ᱱ⡍᮹�ḡญᱢ�ᇥ⡍a�⧕ḥ⇽ᨱ�ɮᱶᱢ�ᩢ⨆ �ᮥၙ⊽݅Ł�ၾ

⯩Ł��⥥₉ᯕ �ᷩʑᨦᮡ�⧕ḥ⇽ᨱ�ᦿᕽ�ᯱᬱŝ�ᩎపᯕ�∊ᇥ⦽�ḡ�ᩍᇡෝ�á☁⧕⦹Ł��
ǎԕ�ᩍ �్ḡᩎᨱ�Ùℱ�ᱱ⡍ෝ�ᬕᩢ⦹۵�äᯕ�ၵ௭Ḣ⦹݅Ł�ᱽ⦽ �݅�ᦥᬙ �్᳑Ḣᯙ�

ᨱ �ࠥǎԕᰆ᮹�⡍⪵��⧕ᰆ᮹�ྙ⪵ᱢ��Ñญᱢ�₉ᯕ��⧕ᰆᨱᕽ᮹�ᖒᰆʑ⫭�⪽ᬊ�॒�
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⚚ถ⠺ ⚚ถ⩪⚗ ⚚ถ#⦦⣆#Ჹ#൚ᤊ

㚮/#㚮ᶟ

+5339,
⦻ท

⦻ท⩮⹆#㘆ท#㖮ᡆⳒ⠞⨲#♯♺#ඪ㘆#⅖ᣪḮ⇇

0#⦻ท⩮⹆#㘆ท#㖮ᡆⳒ⠞⨲#♯⦻#⇛ඟ♯#48ೆ⅖/#⎎㏒♯#8ೆ⅖ᨦ#ᎪⅫ

⟦ᤆ#㘆#⇎ᯢ⤚⅖

0#⦪Ữ᎒൮/#ⶲ⩮⠯᳓⎇/#⦻ท♺⇆⠂#⚫♯᎒൮ᤆ#ᅂኮ♞#⅖ᣪḮ⇇

0#⇛ඟ⢫#⦻ท⎆⡏#⩮⹆⟮#➮㘞# 4,#⎆⡏♺#Ꭺ㘆# Ⅻ⇢㘆# ⢿ᶞ⋂⩻ඦ#Ḯ⇇/# 5,#

ᬯ㛿㘆#᭓㔆⎆⡏/#⠯⩪⇊⢿/# 6,#㚮⩪#⢫#㎶㍢ᆲ⛪⠂#㘓⠻⟮#㉟㘆#❺/Ḫ⠺

⡖#㚮⩪#⤚᎖᪇#ถ⸿/# 7,#㚮⩪⠢#ⳮ❓#ඪᩖ#Ჹ##㚮⩪㛾#ᩲ⾪㎯#ᖛ⟮#⣆⎆# #

ึ㜂/#Ჿᬯ⇗/#
ึ⡖㚮#+533:,

㖮ᡆⳒ⠞⨲⅖♯⠂#ท⣆㛾#ᒃ⠢♺#ඪ㘆#ㅺⅳ⢫#ᎎ⦻⅖ᣪ⚚ถ

0#EET/#᭒ᎇສᤆᩖ/#ሪḪ⠂#ทᅞ⇛ඟ✾⠢/#㘞✢⩮⹆#㚮㜓#Ჹ#൮㜷♺#ඪ㘆#⅖

ᣪ⤚⅖

0# 㖮ᡆⳒ⠞⨲⠂# 㘞✢⩮⹆⟮# ➮㘞⇆ጾ# 4,# ♯# ㍣⟊⠂# ⤚⩫㛾# ⾎፲⩂ඦ# 5,#

㉟㘓ᓆ#ᩲ⾪㎯#⾎ᱎ፲⾪⠞∂#⾎፲⩂⠞ᠦጾ#ᓺ#ಪ⩪#⢮ᡟ⢫#∷⇛⟮#᳂⟦

ᤆ#6,#ᶢท#⎆⡏♺⇆⠂#ಿᣏ㘆#ᬯ⇛ถ⸿⠞#⢮⣆ᓂ♞☦㘒⟮#⣆⎆# #

⛎⇢⤚/#Ⅻ

+533;,
⦻ท

ಪ⡏#Ტท⢫⠢#⟶⎇⟮#ಪ⡏#㘆ท⢫⠢#᪅⟦ᤆ=#ᤙᐚᩖ◮⠂#⇛ඟඦ#Ꭳᬞඦ⣆

0#ᑮᅊᖆ⛪#Ⳓᵮ㛾ᓆ#ᤙᐚᩖ◮⠂#㖮ᡆⳒ⠞⨲#ᩲ⾪㎯#⢮ᡟ#Ḯ⇇

0#ᑮᆺᖆ#㘮ᴮച#᪅/#ᩲ⾪㎯⢮ᡟ/#ຢᩖඊ#ಪ᪣⢺#ⵞ൚᳓⎇#ᖛ⠞#㘆ท⠢/#㘆

ท#ᯢ㛾♺#Ḫ㘓ᓂ⩪#◴⟶⟮#⦦⡏

0# ᤙᐚᩖ◮ጾ# ಪ⡏# Ტท⢫⠢# ⟶⎇⠢# 㘮ᴮചᨦ# 㘆ท⢫⠢# ᪅+Ḳඊᴮച# ᖛ,⟦

ᤆ#⡖ㅮↇ#Ჹ#ᑮᆺᖆ⛪#Ⳓᵮ㛾ᓆ#㘆ท⢫#㖮ᡆⳒ⠞⨲#ᩲ⾪㎯#⢮ᡟ#ถ⅖ᨦ#

㉟㘞#ทᅞ#♯൮#⸆Ꭺ⠂#⎆⡏⢺⟊⟒#⢺⟊

0#⸆ⶲ⠂#㘞✢⩮⹆⠢#⦻ท#⩮⹆⟪#⤞#ສᤆᴶ#Ặᡆᖆ⛪⠂#൧⡫♺#㝒⟒⢫#Ꭺ

⟻#Ჹ#Ⳓᵮ㛾#Ტ㠋/#ຢᩖඊ#㚮⩪㛾#Ḫ⤛⟦ᤆ#⎎㏒#൧㚂#

◲ර㛢/#⟊⳧⤚/#
⡖㟂#+533;,

㉊⤯# Ặᡆᖆ#⣆ᆲ⎆⍎# EETຢᦣ⠂# ทᅞ⎆⡏# Ჹ# ສᤆᴶ# ⎆⡏♺⇆⠂# ᩲ⾪㎯# ⢮

ᡟ

0#EETຢᦣ⠂#⇛ඟ✾⠢ඦ#⇢൮⎆⡏#⩮⹆#⢮ᡟ

0#⇛ඟ✾⠢⟦ᤆ# 4,# FHR⠂#ᩖ⎗ඦ#⅖♯Ữ⢮/# 5,# Ⳓᵮ㛾ᓆ# ❺⡖⛪# ◲⢿⢫

⠢#᯦ᨂ⎆⍎㈆/# 6,#⟋#Ჹ#U)G#⇦㇚+⼂ㅒᎪ㘃,⠂#ೆ᳆/# 7,#㘆ท⢫#㖮ᡆⳒ

⠞⨲#⎆⍎㈆⠂#ೆ᳆#Ჹ#Ⳓᵮ㛾ᓆ#⟊㉟⠢㖮ᠦ#ถ⸿#ᖛ⟮#⣆⎆

⠮᎖㛢/#⅖⛏Ⅻ

+533;,
⦻ท

㖮ᡆⳒ⠞⨲#♯⠂#Ꭺ#⦻ท⎆⡏#⩮⹆#⇛ඟ✾⠢♺#ඪ㘆#⚚ถ

0#⦻ท#Ⅻ㘞#∶⡖# 㘆ท# ㎶ᩖᲾശ្⛪# Ꭺ᩶# PDUFRSROR⠂# ඊೇ733ᬯ⟮# Ꭺ

Ⅻ⟦ᤆ#㛷ᶞ/#⇆Ữ⍎㔲⩲/#Ặᡆᖆ#⠞Ტ⩪/#ඊೇ᩶⤛ᑮ/#⡖ถ⠂ᑮ#⇎ᯢ⤚⅖

0#㘆ท⠂#㎶ᩖᲾശ្ಪ#Ꭺ᩶⠂#PDUFRSROR#ᶞᎎ#⇆Ữ⍎#㔲⩲/#Ặᡆᖆ#⠞Ტ

⩪/#ඊೇ᩶⤛ᑮ/#⡖ถ⠂ᑮ♺⇆#❚➮ᨦ#ᶞ⚪⟦ᅂ/#㛷ᶞጾ#ㄚ#Ⳓ⠞ಪ#♰⟦ᱪ

ᤆ/#㛷ᶞ#㜆⇛㛾⠂#㗮✾⇛#⣆# #

⪹Ğᯙŝ�⧉ �̹ᇥᕾ⧕�⦹໑��⧕ᰆ�ḥ᯦ႊ�݉ࠦ⚍ �ᯱ�⧊᯲⚍ᯱᨱ�᮹⦽�Ḣᩢᱱ�ᬕ �ᩢ�
ษᜅ░�⥥₉ᯕḶ��a๚ᱱ�⩥ḡ�ᬕ �ᩢ �॒᮹�đᱶ�ᯙᨱݡ�⦽�ᩑǍ�⦥ᖒ �ᮥᱽ⦹ᩡ �݅�
ə�ᯕ⬥ᨱ�ӹ᪉�ǎԕ᮹�⥥₉ᯕ �ᷩ⧕ḥ⇽�šಉ�ᩑǍ۵��እಾ�ᩍᱥ⯩�ᵲǎᰆᨱ�Ḳᵲ

Ł�ᯩḡอ��ᅕࡹ �݅~šᱢ�b �ᮥᮁḡ⦹ಅ۵�⮵ᱢᯕ�ӹ┡ӹŁ�ᯩ �݅� � � � �

� ⢽� � ��ǎԕ᮹� ⥥₉ᯕᷩ�⧕ḥ⇽�šಉ� ᩑǍ



⥥₉ᯕᷩ�⧕ḥ⇽�ᖒŖᯙ � ᄁ✙ԉ�➉ᜅ✙⣙ऽᰆ�ḥ᯦ᔍಡ� � ��

⚚ถ⠺ ⚚ถ⩪⚗ ⚚ถ#⦦⣆#Ჹ#൚ᤊ

⠟⋂+533<, ⦻ท

⦻ท#㖮ᡆⳒ⠞⨲#⅚♯⠂#㜂൧ඦ#㘆ท♯⠂#⩮⠯⢮ᡟ

0# NIF/# +⦦,ሪḪ/#㎶ᩖᲾശ្/#Ტ⍎㇚㗦⠺#ᖛ#⦻ท#⩮⹆#ทᅞ✢#♯⠂#⇛ඟ

⅖ᣪ#Ḯ⇇
0#⇛ඟ⢫#⩮⹆#⢮ᡟ⟦ᤆ# 4,# ⇊⩫⚫# 㝮ಪ᪣# ⢮ᡟ/# 5,# ♮㘆#ಪ᪣⢺#⇊⢿/# 6,#

ⵊ⢪㘆#⅖⢮⤚⅖⛪#ඦ㘃⢫#⠯⩪#⇊⢿/# 7,#⣆㔲#Ჹ#⇆Ữ⍎⠂#㚮⩪㛾#Ჹ#Ⳓᵮ

㛾#⢮ᡟ/# 8,# ⠢⢫⠺❺ඪᩖ⠂#ຆᴾ㛾⛪#㚮⩪㛾#⢮ᡟ/# 9,# ♯⠂#⅖㜶⢫#⳯⠮

⠂#⹓⎎㘆#⠞㘳# /# :,#ⅲᤆ❞#⎆⡏ඦ#⋂⠟#᭒ᐢ⠂#⩪∷⢫#᳆พ#ᖛ⟮#᳆ൖ# #

∺Ⅻᴾ+5343, ⦻ท

Ꭺ᩶#✢⎇♯#㖮ᡆⳒ⠞⨲⠂#⦻ท⎆⡏#⩮⹆♺#ඪ㘆#⚚ถ

0#⦻ท⩮⹆#Ꭺ᩶#㖮ᡆⳒ⠞⨲♯#6ೆ⅖♺#Ꭺ㘆#⅖ᣪ

0#ඟ㉟⢫#⇛ඟ✾⠢⟦ᤆ#4,#㔆⦪㛾⛪#ຆᴾ㛾/# 5,# ಿᣏ㘆#⟋/#㝲ᣒ#ⵞ൮⠂#⛮
Ữ/# 6,# ᶢท♺⇆⠂# ⇛ඟ⢫# ൧㚂# ኮ⢫# ᖛ⟦ᤆ#ᅂㅪᅖඊ/# ⩮⠯᳓⎇♺⇆ጾ# ⇊

⩫⚫#㝮ಪ᪣#᳓⎇/#ಪ᪣⦦ᑮ᳓⎇/#ಪ᪣⢺⠂#∶⟊⛪#൧⚫⟮#Ḯᩖ㘂ጾ#᳂⩫⚫#

᳓⎇#ᖛ#Ⅻ⠞㘆#ഭ⟦ᤆ#᳇㚪⩺#

ᅂᎪ⍣/#⠞Ⳗ
+5343,

Ტท

㘆⎇#㏒⍎㍢㔢ᖆ㚿#㖮ᡆⳒ⠞⨲#ᢲ⍎㉊ᠻ#Ტท⩮⹆2⇛⡏⟮#➮㘆#ᖾ⠺⠢#᭒㚿#

ⶲ⚚ถ
0#Ტทᅞ#⎆#⟶⎇#4ඝ/#⦻ᒃ/#◮⎆◮#⟶⎇#7ඝ#Ặᡆᖆ#⇊⢿/#⅖ᣪ#⤚⅖

0#ಫ# Ặᡆᖆᖎ⟪# Ặᡆᖆ# ◮⠞ᐞ㇚㎚ᨦ# ⚖ᢖ# ᳓ᴿ⟦ᤆ#㔆㚮㘂ඊ# ⠲⟦ᅂ/# 㘞Ꭳ

ጞ♺# ⠂㘞# Ꭺᓂጾ# Ღ⤛⢫0⢿㉟⇛⠂# 㔆㚮⟪# ᎎ∶# ⢲⣆ᓂඊ# ⣆㘆⢫⠮1#

⨳/# Ღ⤛⢫0⢿㉟⇛⠂# 㔆㚮⟮# ㉟㘞# ඊೇ♺ശ# ⠦⎆⢫# 㛢⎖⟮# ⦦# ᶞᎎጾ#
㚮⩪㛾ᨦ#㉟㘆#㑢◲㘂ඊ#⼆㘆#ᖾ⠺⠢⟦ᤆ#ᎎಪಪඊ#⠲ጾ#ഭ⟦ᤆ#ᅂㅪᅒ# #

⇽� ��ᱡᯱ�ᱶญ

Ⳕ��ᄁ✙ԉ�⥥₉ᯕ �ᷩᰆ�ᇥᕾ

���ᄁ✙ԉ�Ğ �ᱽ⩥⫊�ၰ�ᱥ

ᄁ✙ԉᮡ����� �֥☖ᯝ�ᯕ⬥ݡ�ԕᱢᮝಽ�ᱶ⊹��Ğᱽᱢ�Ņᮥ�ċᨩ݅ݡ��ᱢᮝಽ۵�ၙ

ǎ᮹�ɩᙹ᳑⊹��ᵲǎŝ᮹�ǎĞᇥᰢ��⋥ᅕॵᦥ�ྕಆᱱಚᮝಽ�ᯙ⦽�ǎᱽᱢ�እӽ�ᩍು��Ԫᱶ�᳦

�ᯕ⬥�ᵲǎ��ᗭಉ᮹�ḡᬱ�ᵲ݉�॒᮹�ᨕಅᬡŝݡ�ԕᱢᮝಽ۵�Ŗᔑᵝ᮹�ᱶ₦᮹�ᝅ➉��Ḳℕ⪵

ᨱ�ෙ�ᨦ�ᔾᔑ᮹�እ⬉ᮉ��aྥŝ�⪮ᙹಽ�ᯙ⦽�ᨦ�ᔾᔑప�Ċqŝ�పӽ�॒ᮝಽ�Ğᱽ

ᱢ�ᨕಅᬡᯕ�ḡᗮࡹᨩŁ��ᱶ⊹ᱢ�Łพ �ᮥⅩ௹⦹ᩡ �݅� �
ᯕ్⦽�ᱶ⊹��Ğᱽᱢ�᭥ʑ�┡}ෝ�᭥⧕�ᄁ✙ԉ�ᱶᇡ۵����� �֥}⩢ŝ�}ႊ �ᮥŉᯱಽ�⦹۵��

µࠥᯕນᯕ¶�ᱶ₦ �ᮥᝅ⦹ᩍ��Ğᱽ⫭ᅖ᮹�ᱥʑෝ�ษಉ⦹ᩡ �݅�ᯕֱ �ᮥⅩᬵ⦽�ᱥႊ᭥�Ʊי

ᖁ�ʑ �᳑⦹ᨱ�ᝅᬊᵝ᮹ෝ�ɝeᮝಽݡ�ᱶ₦᮹�݅ᄡ⪵ෝ�⇵ḥ⦹ᩡ �݅� ���� �֥⋥ᅕॵᦥ�ᵝࢵ�

ᄁ✙ԉǑ�℁ᙹ�ၰ�⋥ᅕॵᦥ�ᔍ┽ಽ�ᦦ⪵ࡹᨩݡ�ᵲšĥෝ�}ᖁ⧕����� �֥ᵲǎŝ᮹�ǎƱ�

ᱶᔢ⪵ෝ�ᝅ⩥⦹ᩡ �݅� ���� �֥�ᬵ�$6($1�ྕᰆš�⫭᮹�᪖ᱡქ�ₙᕾ �ᮥ᯲ᮝಽ�����֥�

�ᬵ���ᯝ�$6($1�ᱶ⫭ᬱᨱ�a᯦⦹ᩡ �݅� ���� �֥�ᬵ�ၙǎ�ɩᙹ᳑⊹�⧕ᱽᨱ�ᯕᨕ�����֥�



��� � ⦽ǎ⥥₉ᯕᷩĞᩢᩑǍ�ᱽ�⪙

ถ# #Ḯ ᎒#➮ 5343ᇮ+⸾⢿, 5344ᇮ+⢮᪇,

൧⣆⇛⡏ᨊ ( 91: :�:18

⋂⠯☋- Ტ㛾#᳛ #᩶Ḳ ;4/833 ;</733

⋂⹆☋- Ტ㛾#᳛ #᩶Ḳ 9;/333 :7/;33

JGS Ტ㛾#᳛ #᩶Ḳ# 435/533 445/;33�446/;33

⠢㖶ᢲ⠞∂ ( ; :

Ꭺ#᎖ᢖ#㜂⟒ Ტ㛾#4#Ḳ#Ꭳ 4</<33#ᒃ 53/;33#ᒃ

4⠢Ꭳ#JGS Ტ㛾#Ḳ 4/533 4/5<3�4/633

<əฝ� �>�ࠥᯕນᯕ�ᱶ₦� ᯦ࠥ�ᯕ⬥� ᄁ✙ԉ�Ğᱽᖒᰆශ	݉᭥�� �


�ᬵ���ᯝ����� �֥ᄁ✙ԉ�☖ᯝ�ᯕ⬥�ᮭᮝಽ� �ၙⓕฑ▕ݡ�☖ಚᯕ�ᄁ✙ԉ �ᮥႊྙ⧉ᮝಽ៉�

ၙǎŝ�ᄁ✙ԉ�᧲ǎšĥa�ᱶᔢ⪵ࡹ�ᨩ݅�� ����֥�ᬵ�ᯝᇡ░�ᄁ✙ԉᮡ�:72᮹����ჩṙ�⫭

ᬱǎᯕࢉ�ᮝಽ �៉}⩢��}ႊᯕ�ᬒ�aᗮ⪵ࡹ໕ᕽ�ɪᗮ⦽�Ğᱽၽᱥ �ᮥᯕᨕ����� �֥�� ����
֥e�ᩑ⠪Ɂ������ᯕᔢ᮹׳�ᮡ�Ğᱽᖒᰆශ �ᮥᝅ⩥⦹ᩡ �݅�✚⯩�� ���� �֥ᖙĥᱢ�ɩᮖ᭥ʑ�ᗮ

ᨱᕽ �ࠥᖁᱥ⦹ᩍ����� �֥�� ���� �֥�֥e�⠪Ɂ����ᯕᔢ᮹�ᖒᰆᖙෝ�ʑಾ⦹ᩡᮝ໑��ᄁ✙ԉ�

Ğᱽ۵�����֥ᨱ �ࠥ���ԕ᮹�ᦩᱶᱢᯙ�Ğᱽၽᱥ �ᮥᯕൊ⧁�äᮝಽ�ᱥࡽ �݅�ə్ӹ�:72
᮹�a᯦ᮡ�ᄁ✙ԉ�Ğᱽᨱ�ᰆ}ႊ��Ğᰢ�Ⅺḥ��ᔍᨦ�ၰ�⚍ᯱ⪹Ğ�}ᖁ�ၰ�ǎᯙ�⚍ �ݡ᷾ᯱ�

�॒ⓑ�ʑᩍෝ�⦽�ᱱ �ࠥᯩḡอ�ᄁ✙ԉ�Ğᱽ᮹�ԕᰍᱢ�≉᧞ᱱ ��⎑ᮝ໑��ⅾℕᱢᯕŁ⇽יᮥ�

đᩑ⦽�}⩢᮹�⦥ᖒ ⎑݅۵�ḡᱢݡ᷾ᮥ� �ࠥӹ᪉ �݅7KDQK� 	� 'XRQJ� ������� ᬑᖁ�:72�
a᯦ᯕ⬥�Ğᱽᖒᰆශᯕ�ᯕᱥᨱ�እ⧕�Ⓧí�}ᖁࡽ�äᯕ�ᨧᮝ໑��ᇡ�∊Ċᨱ�ᬒ�≉᧞⧕�Ჭ

Ł��ྕᩎᙹḡ�ᱢᯱa�ḡᗮࡹŁ�ᯩŁ��ྜྷa�ᔢ� �॒ᩍ �్ྙᱽᱱॅᯕ�ᩍᱥ⯩�ӹ┡ӹŁ�ᯩ݅۵�

äᯕ �݅�ᙹᨱ�ၙ⊹۵�༜⦹۵�ԏᮡ�ᙹᵡ᮹�ᯙᱢ�ᯱᬱ��Ʊᮂ⬩ಉ�ᜅ▽᮹�ⅾℕᱢ�ᇡᝅ��ᩕ
ᦦ⦽�ᬕᘂ�ྜྷඹ�ᜅ▽��ᨱթḡ�ᇡ �॒᳒�≉᧞⦽�ᔍ⫭eᱲᯱᅙ�॒ᯕ�ǎԕ�⚍ �ෝݡ⪶�⊹ᮁᯱ�

aಽสŁ�ᯩ݅۵�ḡᱢᯕ �݅� � � �

� � � � � �⇽� ��ᄁ✙ԉ�☖ĥℎ

� ⢽� � �� ����֥� �እݡ ����֥�ᵝ� Ğᱽḡ⢽�ᱥ�

� �⇽� ��ᄁ✙ԉ�ĥ⫮⚍ᯱᇡ



⥥₉ᯕᷩ�⧕ḥ⇽�ᖒŖᯙ � ᄁ✙ԉ�➉ᜅ✙⣙ऽᰆ�ḥ᯦ᔍಡ� � ��

⋆ᴲ ทಪᬯ 533: 533; 533< 534314�<❾

4 Ტ # # ท 43/3<3 44/;9< 44/689 43/6:<

5 ⠦ # # ᶢ 9/3:3 ;/86; 9/5<5 8/7;;

6 ⦻ # # ท 6/68: 7/869 7/<3< 7/:73

7 ⍎ ➮ ⍎ 569 84: 5/7;9 5/8;9

8 㘆 # # ท 4/586 4/:;7 5/397 5/359

9 㛢 # # ⦦ 6/88: 7/558 5/5:: 4/<77

: ⎛ ಪ 㒖 ᨞ 5/535 5/993 5/3:9 4/9:4

; ᑯ # # ⠦ 4/;88 5/3:6 4/;;8 4/949

< 㗮 ᩖ 㗪 <98 4/;58 4/795 4/843

43 ᩺ᢲ⠞⎆◮ 4/6<3 4/<88 4/9;5 4668

 # # ㅪ 4:/8;9 55/:36 53/93: 4;/564

㘓 # # ൮ 7;/894 95/9;8 8:/3<9 84/859

⋆ᴲ ทಪᬯ 533: 533; 533< 534314�<❾

4 ⦻ # # ท 45/835 48/985 49/774 47/498

5 㘆 # # ท 8/667 :/399 9/<:9 9/:95

6 ⠦ # # ᶢ 9/4:; ;/574 :/79; 9/6<8

7 Ꭺ # # ᩶ 9/<4: ;/696 9/586 8/386

8 ㆆ # # ท 6/:6: 7/<39 7/847 6/<79

9 ⎛ ಪ 㒖 ᨞ :/93< </6<6 7/57; 6/48;

: Ტ # # ท 4/:33 5/968 6/33< 5/963

; ᩺ᢲ⠞⎆◮ 5/5<3 5/8<9 5/83; 5/677

< ⠢ᑮᇎ⎆◮ 4/687 4/:5< 4/879 4/569

43 ⠢ # ᑮ 4/68: 5/3<7 4/968 4/556

 # # ㅪ 46/:37 4;/36< 48/684 46/349

㘓 # # ൮ 95/9;5 ;3/:47 9</<7< 8</<5;

���⦽ǎ�ᄁ✙ԉ�Ğ �ᱽƱඹ�⩥⫊

⦽ǎᮡ�ᄁ✙ԉ᮹�ᵝ�ᙹ⇽ ᔢǎa�ᵲ�⦹ӹಽ�᧲ǎe�Ʊᩎపᮡ�ๅݡ᯦� �֥᷾a⇵ᖙෝ�ᅕ

ᯕŁ�ᯩ �݅� ���� �֥ॅᨕ�ᄁ✙ԉ�☖ĥ�ʑ �χ⦽ǎᮡ�ᄁ✙ԉ᮹��᭥�ᙹ⇽ݡᔢǎ�� �᭥�ᙹ᯦ݡᔢ

ǎᮝಽ�ᇡᔢ⦹ᩡ �݅� � � �

�⢽� ��� ᄁ✙ԉ᮹�ǎᄥ� ᙹ⇽⩥⫊
	݉᭥���႒อ్ݍ�


⇽��ᄁ✙ԉ�☖ĥℎ

�⢽� ��� ᄁ✙ԉ᮹�ǎᄥ� ᙹ᯦⩥⫊
	݉᭥���႒อ్ݍ�


⇽��ᄁ✙ԉ�☖ĥℎ



��� � ⦽ǎ⥥₉ᯕᷩĞᩢᩑǍ�ᱽ�⪙

⋆➮ ท##ಪ ഞ⋂ ㋖⠺າ☋ ⎎㘳າ☋

4 㘆 ท 5/949 56/547/4<8/649 :/;;</<:5/37:

5 Ꭺ ᩶ 5/474 55/:9:/3<</396 </4;4/<63/7::

6 ⠦ ᶢ 4/593 53/886/7:4/337 8/967/<4:/6<<

7 ᩺ ᢲ ⠞ ⎆ ◮ 699 4;/776/;<9/467 6/<;5/566/<3;

8 ⎛ ಪ 㒖 ᨞ ;84 4:/;;5/899/75< 8/9:</358/;6<

9 Ტ # # ท 883 49/773/<:5/63: 6/64:/53;/639

: ᴮ⩮◮⠦ᡆᖆ+⚫, 7:9 46/;77/697/<77 7/7;:/438/;37

; 㛷 # # 〓 935 :/:9:/:48/74: 5/:89/;;:/757

< ⾪⠞᩶ # ◮⠦ᡆᖆ 7; :/4::/:;5/;84 4/6;</:<5/94;

43 ㆆ ท 568 8/:48/3;;/;34 5/739/4:4/499

⢮ ⵞ # 㘓 ൮ 44/<8< 4<4/;54/63</95: 94/96:/5::/7<8

⦽ǎᮡ� �ੱ���� �֥ॅᨕ�ᄁ✙ԉ�↽ݡ�⚍ᯱḥ⇽ǎᮝಽ�ᇡᔢ⦹Ł�ᯩ݅�� ����֥ʭḡݡ��ᄁ✙
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⚚ᴲ ##♯##ᬯ ท # ⢫ 㖮ᡆⳒ⠞⨲#Ḯ☦

41 Dogr#Jurxs# Lqwhuqdwlrqdo#DJ ⍎ ➒ ᐞ Uhwdlo#exvlqhvvhv

51 Dpruh 㘆 ท Frvphwlfv

61 Dylv#Dvld#Olplwhg ⚫ ท Jhqhudo#vhuylfhv
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⚚ᴲ ##♯##ᬯ ท # ⢫ 㖮ᡆⳒ⠞⨲#Ḯ☦

71 Edvnlq#Ureelqv Ტ ท Ehyhudjh#+Lfh#fuhdp,

81 Ehvw#Ghqnl ⠦ ᶢ Hohfwurqlf#uhwdlo

91 Elj#F 㖮 ᠻ ⍎ Uhwdlo#exvlqhvvhv

:1 Er{kloo# Lqvwlwxwh 㛢 ⦦ Hgxfdwlrq/#wudlqlqj#vhuylfhv

;1 Exgjhw#Uhqw#D#Fdu#V|vwhp#Lqf1 Ტ ท Jhqhudo#vhuylfhv

<1 Exujhu#Nkdq 㘆 ท Irrg

431 Fduwulgjh 㛢 ⦦ Sulqwhu#fduwulgjh

441 Fduyho Ტ ท Ehyhudjh#+Lfh#fuhdp,

451 FEWO#Iudqfklvlqj#OOF Ტ ท Ehyhudjh

461 Fhqwxu|#54#Uhdo#Hvwdwh ⼺ ᅂ ᎎ Uhdo#hvwdwh

471 Fkduohv#)#Nhlwk ⎛ ಪ 㒞 Idvklrq#+irrwzhdu,

481 Fkhulh#Khduwv#Fklog#Ghyhorsphqw#Swh1#Owg1 ⎛ ಪ 㒞 Hgxfdwlrq

491 FM#Irrgylooh#Fr1/#Owg1 㘆 ท Irrg

4:1 Fodulqv 㖮 ᠻ ⍎ Frvphwlfv

4;1 Fohyhuohduq#Lqf1 Ტ ท Hgxfdwlrq

4<1 Folqltxh Ტ ท Frvphwlfv

531 Frfd#Vxnl ㆆ ท Irrg

541 Froolhuv# Lqwhuqdwlrqdo#Vlqjdsruh#Swh1#Owg1 ⎛ ಪ 㒞 Uhdo#hvwdwh#vhuylfhv

551 Fxuyhv Ტ ท Khdowkfduh#vhuylfhv

561 Gdlu|#Idup Ტ ท Uhwdlo#+vxshupdunhw,

571 Gdoh#Fduqhjlh#)#Dvvrfldwhv#Lqf1 Ტ ท Jhqhudo#vhuylfhv

581 Glopdk ⍎ᩖᠻ⼞ Ehyhudjh

591 G|voh{ld#Lqvwlwxwh#ri#XVD Ტ ท Hgxfdwlrq/#wudlqlqj#vhuylfhv

5:1
Hqjodqg# Rswlfdo# Jurxs# Pdqdjhphqw#
+Fhqwudo,#Vgq1#Ekg1 ᩺ᢲ⠞⩪◮ Frqvxphu#jrrgv

5;1 Hvfdgd#Dnwlhqjhvhoovkdiw ᑯ ⠦ Uhwdlo#2#Idvklrq

5<1 Hvwh#Odxghu Ტ ท Frvphwlfv

631 H{{rq#+Hvvr, Ტ ท Jdv#vwdwlrq

641 Ilyh#Vwdu#Fklfnhq Ტ ท Irrg

651 Jdolhq#Skdupd 㖮 ᠻ ⍎ Skdupdf|

661 Jhqhudo#Qxwulwlrq# Lqwhuqdwlrqdo#Lqf1 Ტ ท Irrg

671 Joruld#Mhdq䭴v#Friihhv 㛢 ⦦ Ehyhudjh

681 Joruld#Mhdq䭴v#Friihhv# Lqwhuqdwlrqdo#Sw|1 㛢 ⦦ Ehyhudjh

691 JU#Ylhwqdp#Lqwhuqdwlrqdo E Y L Uhwdlo#exvlqhvvhv

6:1 Jxhuodlq 㖮 ᠻ ⍎ Frvphwlfv

6;1 J|peruhh#Sod|#Surjudpv/# Lqf1 Ტ ท J|peruhh#hqwhuwdlqphqw#)#pxvlf#fhqwhu# iru#
fkloguhq#hgxfdwlrq#)#h{huflvh#surjudpv

6<1 Kdug#Urfn#Olplwhg Ტ ท Irrg

731 Loo|#Fdi ⠞ㅲᩖ◮ Ehyhudjh

741 Loo|#Fdi#V1S1D ⠞ㅲᩖ◮ Ehyhudjh

751 Mhwvwdu#Dluzd|v#Sw|1#Olplwhg 㛢 ⦦ Orz0frvw#dyldwlrq#vhuylfhv

761 Mroolehh 㗮 ᩖ 㗪 Irrg

771 Nduur{#Whfkqrorjlhv#Olplwhg ⠢ ᑮ Vhuylfhv

781 NIF Ტ ท Irrg

791 Nlqghuodqg#Hgxfduh#Vhuylfhv#Swh1#Owg1 ⎛ ಪ 㒞 Hgxfdwlrq

7:1 Od#Vhq}d# Lqwhuqdwlrqdo#Frusrudwlrq ⼺ ᅂ ᎎ Uhwdlo#exvlqhvvhv

7;1 Odwureh#Xqlyhuvlw| 㛢 ⦦ Hgxfdwlrq/#wudlqlqj
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⚚ᴲ ##♯##ᬯ ท # ⢫ 㖮ᡆⳒ⠞⨲#Ḯ☦

7<1 Ohh䭴v#Vdqgzlfkhv Ტ ท Irrg

831 OM#Krrnhu#+Uhdo#Hvwdwh, 㛢 ⦦ Uhdo#hvwdwh

841 Orwwhuld#Fr1/#Owg1 㘆 ท Irrg

851 Phglfduh ⚫ ท Skdupdf|

861 Phwur#Fdvk#)#Fduu| ᑯ ⠦ Zkrohvdoh2uhwdlo#exvlqhvvhv

871 Plql#Ode0Ixml ⠦ ᶢ Skrwr#vkrsv

881 PN#Uhvwdxudqw#Fr1/#Owg1 ㆆ ท Irrg2Uhvwdxudqw#v|vwhp

891 Prelo Ტ ท Jdv#vwdwlrq

8:1 Prolqdul ⠞ㅲᩖ◮ Ehyhudjh

8;1 Prrqvrrq#Dffhvvrul}h#Olplwhg# ⚫ ท Uhwdlo

8<1 Pu1#Sl}}d 㘆 ท# Irrg#+Sl}}d,

931 Qhz#Krul}rqv#LW#Fhqwhu Ტ ท Hgxfdwlrq/#wudlqlqj

941 RVLP ⎛ ಪ 㒞 Khdowkfduh#htxlsphqw

951 Sdoo#Pdoo ⚫ ท Wredffr

961 Sdunvrq ᩺ᢲ⠞⩪◮ Uhwdlo

971 Slhuuh#Fduglq 㖮 ᠻ ⍎ Idvklrq

981 Sl}}d#Kxw Ტ ท Irrg

991 Txdolwhd ⍎ᩖᠻ⼞ Ehyhudjh

9:1 UPLW#Xqlyhuvlw| 㛢 ⦦ Hgxfdwlrq/#wudlqlqj

9;1 Vdqgohu#V|vwhpv# Lqf1 Ტ ท Vhuylfhv

9<1 Vhujlr#Urvvl#V1S1D ⠞ㅲᩖ◮ Frqvxphu#jrrgv2Idvklrq

:31 Vkhoo Ტ ท Jdv#vwdwlrq

:41 Vklvhlgr ⠦ ᶢ Frvphwlfv

:51 Vkrh#Er{#Iudqfklvlqj#OOF Ტ ท Frqvxphu#jrrgv

:61 Vluyd#+Dlvd,#Swh1#Olplwhg ⎛ ಪ 㒞 Vhuylfhv

:71 Vslqhool#Swh1#Owg1 ⎛ ಪ 㒞 Irrg

:81 Vzdwfk ⍎ ➮ ⍎ Frqvxphu#jrrgv#+Zulvw#zdwfkhv,

:91 WdslrFxs Ტ ท Ehyhudjh

::1 Wh{dv#Fklfnhq Ტ ท Irrg

:;1 Wkh#Erg|#Vkrs#Lqwhuqdwlrqdo#Sof1 ⚫ ท Frqvxphu#jrrgv

:<1 Jhqhvlv 㘆 ท Irrg

;31 Wulxpsk ⚫ ท Idvklrq

;41 Y1Z1I1J1# Lqf1 Ტ ท Khdowkfduh#vhuylfhv

;51 Ylfhur| ⚫ ท Wredffr

;61 Yrjhovlw}h#JpeK ᑯ ⠦ Yrjhovlw}h#eudqghg#surgxfwv

;71 Zdow#Glvqh| Ტ ท Hqwhuwdlqphqw

;81 Zlqq#Hqwhusulvhv#OOF#+XVD, Ტ ท Uhdo#hvwdwh#eurnhudjh

;91 Zruog#ri#Vsruwv ⎛ ಪ 㒞 Vsruwv#jrrgv

;:1 ZVL#Hphujlqj#Pdunhwv#Owg1 ⼺ ᅂ ᎎ Vhuylfhv

;;1 \xp$#Uhvwdxudqw# Lqwhuqdwlrqdo#Swh1#Owg1 ⎛ ಪ 㒞 Irrg#)#ehyhudjh

;<1 \xp$#Uhvwdxudqwv#Dvld#Swh1#Owg1 ⎛ ಪ 㒞 Irrg

⇽��ᄁ✙ԉ�ᔑᨦྕᩎᇡ�02,7�
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⚚ᴲ ♯ⵞᬯ2Ặᡆᖆᬯ 㖮ᡆⳒ⠞⨲#Ḯ☦

41 572Vhyhq Uhwdlo#exvlqhvvhv

51 Dor#Whd Ehyhudjh

61 DT#Vlon Frqvxphu#jrrgv#+Idvklrq,

����ᄁ✙ԉĥ�⥥₉ᯕᷩ

���� �֥ �ัʑᵡ�ⅾ���}�ᄁ✙ԉ�ᨦℕa�⥥₉ᯕ �ᷩᔍᨦ⨩aෝ�≉ा⧩ �݅� 7UXQJ� 1JX\HQ

�⍅⦝��� 3KR���ᝡǎᙹ��� .LQK� 'R�ᄁᯕ⍅ญ��॒ᯕ�ᖒŖ⦽�ᄁ✙ԉ�☁ �᳦⥥₉ᯕᷩಽ�⠪a�ၼ

Ł�ᯩᮝ໑�� 6KDNH�ᔍ┶ᙹᙹᮭഭ��� 7UD� 7UDQ� &KDX�₉��� )RFL�᮹ඹ��॒᮹�ᝁᔾ�ቭऽॅࠥ�ɪᇡ

ᔢ⦹Ł�ᯩ �݅�
ᄁ✙ԉ᮹�ᜅ┡ღᜅಽ�ᇩญᬑ۵�7UXQJ�1JX\HQ�ι᮲ᨵ�ᮡ����� �DQJ'�ᔾᯕᨩݡ�᮹ݚ֥�

/H� 1JX\HQ� 9X�ݚ౩᮲ᨵᇡ�ŝ�ə᮹�⊽Ǎ��ᨱ�᮹⧕�ᨦࡹᨩ �݅�Ⅹʑᨱ۵�⣩ḩᯕ�ᳬᮡ�ᬱ

⧩ᰆᔍಽ�⇽ၽࢱෝ�⪙⊹ၝ᮹�⍅⦝᙮ᨱ�Ŗɪ⦹۵�݉ᙽ⦽�ᬱࢱ �݅�ə్ӹࠥݡ��⍅⦝ᱥྙᱱ

᮹�ᙹᯖᖒŝ�ၽᱥ�a܆ᖒ �ᮥe❭⦽�ᯕॅᮡ����� �֥7UXQJ� 1JX\HQ� &RIIHH�ቭऽಽ�⍅⦝ᱥ

ྙᱱ �ᮥᩕᨩŁ�� ����֥ᨱ۵�⦹יᯕ�ḥ⇽�ၰ�ᝒa⡕ᨱ�ḥ⇽⦹ᩍ��ᄁ✙ԉ�ᨦℕಽ۵�↽Ⅹಽ�⧕

ᨱ�⥥₉ᯕ �ᷩๅᰆ �ᮥ}ᖅ⦹ᩡ �݅� ���� �֥ᯝᅙ��┽ǎ��⋥ᅕॵᦥᨱ�ḥ⇽⧩Ł�� ����֥ᨱ۵�

*��ǎa᮹�⍅⦝ᰆ �ᮥŖఖ⦽݅۵�᮹ၙಽ�*��ᯕ۵�⥥ญၙᨥ�ᯙᜅ▕✙⍅⦝�ቭऽෝ�⇽

⦹ᩡ �݅� *�ᮡ�1HVFDIH᪡᮹�ትᯙऽ�▭ᜅ✙ᨱᕽ�ₙa �ᯱ ���᮹�ḡḡෝ�ᨩŁ�� $6(0��
$3(&�ᱶᔢ⫭᮹ᨱ�Ŗ�⍅⦝ಽ�ᖁᱶࡹᨩ �݅�⩥ᰍ�ᄁ✙ԉ�ᱥᩎᨱ������}�ᯕᔢ᮹�Ḣᩢ�ၰ�⥥

₉ᯕ �ᷩๅᰆ �ᮥᬕᩢ⦹Ł�ᯩ �݅�ᖙĥ�ᱽ�᭥᮹�⍅⦝ᔾᔑǎᯙ�ᄁ✙ԉᨱᕽ�ᙹ⪶⦽�ᝁᖁ⦽���
ᩍ᳦᮹�ᬱࢱ⍅⦝ෝ��}᮹�⨆ᮝಽ�aŖ⦹ᩍ�ᗭእᯱॅᯕ�b �ᯱ≉⨆ᨱ�฿í�ᖁ┾⧁�ᙹ�ᯩí�⦽�

ᱱᯕ�⧖ᝍᖒŖᯙᮝಽ�Ξ⯭݅��
ᝡǎᙹ�ᱥྙᱱᮝಽ���aḡ�ᰍഭෝ�ᔍᬊ⦹Ł��⦹���e�ᖙĥ�ŔŔᨱ�⟝Კᯩ۵�ๅᰆ�ᵲ�

ᨕ۱�⦽Ǒ۵�ᩢߑᨦ �ᮥ⦹Ł�ᯩ݅۵�᮹ၙᯙ�3KR��۵�ᄁ✙ԉ�↽ݡ�ᨦ�ə൚ᯙ�1DP� $Q�
&R��� /WG�a�ᬕᩢ⦹۵�ቭऽ�ᵲ᮹�⦹ӹಽ�����֥�⪙⊹ၝᨱ��⪙ᱱ �ᮥᩕᨩ �݅� ���� �֥ᯙࠥօ

ᦥᨱ�ᮭᮝಽ�⧕ḥ⇽ �ᮥ⦹ᩡŁ�� ����֥ᨱ۵�⦽ǎ��⪮⏊��ษ⋕᪅ᨱ�ๅᰆ �ᮥᩕᨩ �݅� ����
�֥⩥ᰍ�ᄁ✙ԉ�ᱥǎᨱ���}᮹�ๅᰆŝ�ǎᨱ���}᮹�ๅᰆ �ᮥᬕᩢ⦹Ł�ᯩᮝ໑�� ����֥ᨱە�

ᨱ�ๅᰆ �ᮥԝ�ĥ⫮ᯕ �݅� ���� �֥�อᇩ᮹�ๅ⇽ �ᮥʑಾ⦹ᩡŁ��ᄁ✙ԉ�ԕᨱᕽ᮹�ๅᰆ�᷾

a�ᗮ �ࠥ໕ᨱᕽ�ᯕ�ᇡᇥ�ʑಾᅕᮁᯱᯙ�ᄁ✙ԉ�.)&ෝ�⇵ᬵ⦹ᩡ �ᮥอⓝ�ɪᗮࠥಽ�⪶ᰆ⦹Ł�

ᯩ �݅�ᄁ✙ԉ᮹�ᱥ⩶ᱢᯙ�ʙÑญ�ᮭᯙ�ᝡǎᙹ۵�e݉⧕�ᅕᯕḡอ�ᇢḡႊŝ�ԉ�ḡႊ᮹�

ᯕ�✡ญŁ��aᱶษ݅ �ࠥ✡ฑ �݅�ᯕ్⦽�ᕽಽ�݅ෙ�ᝡǎᙹ᮹� �ᮥᅕ⠙ᱢᯙ�ᮝಽ�ၽᱥ

⎑ᮝ໑��እƱᱢ�ᗭᯱᅙ�ᨦ�ᝁȽ�ๅᰆ�}ᖅᨱ��อᇩ�ԕ�ᯕ�a܆⦹Ł�⢽ᵡ⪵᪡�ᝁᖁ⦽�

ᯱᰍ�Ŗɪᮝಽ�ᨕ۱�Ŕᨱᕽӹ�᮹�☖ᯝᖒ �ᮥᯕ്�äᯕ�ᖒŖᯙᮝಽ�ᇥᕾࡽ �݅� �

� ⢽� �� ��⥥₉ᯕᷩ�ᔍᨦ⨩a�≉ा�ᄁ✙ԉ�ᨦℕ� ญᜅ✙



⥥₉ᯕᷩ�⧕ḥ⇽�ᖒŖᯙ � ᄁ✙ԉ�➉ᜅ✙⣙ऽᰆ�ḥ᯦ᔍಡ� � ��

⚚ᴲ ♯ⵞᬯ2Ặᡆᖆᬯ 㖮ᡆⳒ⠞⨲#Ḯ☦

71 Eree|#Euhzhuv#Friihh Ehyhudjh

81 Frrs#Pduw Uhwdlo#exvlqhvvhv
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3URFHVVLQJ�� ,QGXVWU\� 	� &RPPHUFH�� %HLMLQJ� 7UDYHO� 	� 7RXULVP� &RUSࢱ���⫭ᔍಽ�ᵲǎԕᨱᕽ�

ᔍᨦ⧁�ভ�ၹऽ�⦥⧩�ತෝ�ᱽŖ⧕�ᵝᨩ �ᵲ⦽�Õ�ᵲǎ�ᔍᨦ�݅� �ᮥĞᩢ⧁�Ḣᬱ

ᮝಽݡ�อ⇽ᝁ�ᵲǎᯙ �ᮥ₥ᬊ⦽�äᯕ�ᨩ۵݅��ߑෙ�ǎʑᨦॅᯕ�ᵲǎ�ḥ⇽ᨱ�ၙǎ�⪚ᮡ�

ᱡॅܩԉᦥ�⇽ᝁ�ᵲǎᯙ�ๅ࠺ �ᮥ₥ᬊ⧩ߑ�ၹ⧕�� .)&۵�ᵲǎᅙ☁ᯙŝ�zᮡ�อ݅ฑ �ᮥǍᔍ



⥥₉ᯕᷩ�⧕ḥ⇽�ᖒŖᯙ � ᄁ✙ԉ�➉ᜅ✙⣙ऽᰆ�ḥ᯦ᔍಡ� � ��

⦹໑��ᵲǎ᮹�ྙ⪵ෝ��ᦥ۵ݡ�อ�⇽ᝁ �ᮥŁᬊ��ᝅḩᱢᯙ�ǭ⦽ �ᮥᇡᩍ⦹ᩍ�Ğᩢ �ᮥ᭥ᯥ⦹ᩡ

�݅�ə�ॅᮡ�ǎ⇽ᝁ�ᵲǎᯙॅᯕ�}⦹ḡ�༜⦽�ᵲǎ�Ŗɪᖁᮥ�⪶ᅕ⦹۵ߑ�ᖒŖ⧩ �݅�
⦽⠙��ᯕ�zᮡ�ᵲǎ�.)&᮹�ᖒŖᮡ�⪮⏊ݡ��อ᮹�ᝅ➉ᨱᕽ�Ʊ⬩ �ᮥᮡ�ၵ�Ⓧ �݅� .)&۵�

���� �֥⪮⏊ᨱ���}᮹�ๅᰆ �ᮥᩕᨩᮝӹ��⪮⏊�⩥ḡᯙॅ᮹�᯦ŝ�≉⨆ᨱ�฿⇵ḡ�༜⧕��֥�

อᨱ�ྙ Ł�ัᦹᮥ� �݅� ����֥�ᯝᅙŝ᮹�⧊᯲⚍ᯱෝ�☖⧕�⪮⏊ᨱ�ᰍḥ⇽⦹Łݡ��อᨱ �ࠥḥ

⇽⦹ᩡᮝӹ��ᩎ�ᖒŝෝ�Ñࢱḡ�༜⧩ �݅� .)&᮹�⪮⏊ݡ��อ�ᰆ�ḥ⇽�ᝅ➉۵�ᵲǎ�ḥ⇽᮹�

ᖒŖᨱ�ȡᵲ⦽�əญŁ�ᦥ �βእᬊ�⬉ᮉᱢᯙ�Ʊ⬩ᮥ�ᵝᨩ �݅�
.)&۵�ʑᅙᱢᮝಽ�Ḣᩢ �ᮥ☖⧕�ᙹᯖ �ᮥÑ۵݅ࢵ�℁⦺ �ᮥaḡŁ�ᯩ۵ߑ��⩥ᰍ�ᵲǎ᮹�Ğ

ᬑ�ๅᰆ�ᙹᯖශᯕ����ෝ�չŁ�ᯩŁ��ᝁȽ�ๅᰆ�᪅⥩�⬥�⠪Ɂ���}ᬵ�ԕᨱ�ᙹᯖ �ᮥԕŁ�ᯩ

ʑ�ভྙᨱݚ�ᇥe�Ḣᩢ �ᮥŁᙹ⦽݅۵�ĥ⫮ᯕ �݅

������⨆⬥�ᱥ�ၰ�ŝᱽ

ᄁ✙ԉ�.)&۵�ᖁၽᵝᯱಽᕽ�➉ᜅ✙⣙ऽ�ᇩ༉ḡᨱᕽ�ᰆ �ᮥอॅᨕ�᪵Ł��ə�đŝ�ᄁ✙ԉ�

�อⓝ�ᄁ✙ԉ�ᯙࢁ�ቭऽ�ᵲ᮹�⦹ӹಽ�ᯙḡݡ�� �ॅᔍᯕᨱᕽ�ᯙʑෝ�⧕aŁ�ᯩ �݅�ə్ӹ�

ᰆ�}ႊŝ�ᰆ�ʑ⫭ෝ�ĉՆ⦽�ᖙĥ�➉ᜅ✙⣙ऽ�ᨦĥ᮹�Ğᰢᯱॅᯕ�ᯕ �ၙᄁ✙ԉ�ᰆᨱ�

ḥ �᯦H�J��� %%4�� &DUO
V� -XQLRU�⧩Ñӹ��ḥ᯦ �ᮥᵡእ�H�J���ๆࠥձऽ��ქÑ┚��ᕽቭᭉᯕ�ᵲᮝಽ�

⩥ᰍ�.)&᪡�ߑญᦥa�᧲ᇥ⦹Ł�ᯩ۵�ᄁ✙ԉ�➉ᜅ✙⣙ऽ�ᰆᮡ�ᦿᮝಽ�ྕ⦽Ğᰢᨱ�᯦࠭

⧁�äᮝಽ�ᩩᔢࡹᨕ�ᯕᨱݡ�⦽ݡ�እa�⦥⦹ �݅⧁�äᯕ �݅� �

���� +PMMJCFF

������ḥ⇽�ŝᱶ

-ROOLEHH۵�⦥ญ⦡�ʑᨦᯙ�-ROOLEHH� )RRGV� &RUSRUDWLRQ�-)&�ᯕ�ᅕᮁ⦽�ቭऽ�ᵲ᮹�⦹ӹಽ�

���� �֥உÑᬕ�ᔍ᪡�ᔭऽ᭥⊹ෝ�zᯕ�❱ๅ⦹�ᦥᯕᜅⓍฝ�aíᨱᕽ�⇽ၽ⧕����� �֥⧥ქ

Ñෝ�ີەᨱ�⇵a⦹໕ᕽ��}ಽ�ๅᰆᯕ�۹ᨕԍ �݅� ���� �֥⦥ญ⦡ݡ�����ʑᨦᨱ�ॅᨩŁ�� ����
֥ᨱ۵�⦥ญ⦡ݡ�����ʑᨦᮝಽ�ᖑ �݅� ����֥ᨱ۵�➉ᜅ✙⣙ऽ�ʑᨦᮝಽ۵�↽Ⅹಽ�⦥ญ

⦡�ᵝᰆᨱ�ᔢᰆࡹᨩ �݅� -ROOLEHH۵�⧥ქÑ��ᜅ❭í❑��⊹┉�॒ �ᮥ❱ๅ⦹۵�ၙǎ�➉ᜅ✙

⣙ऽ�⥥₉ᯕᷩಽ����� �֥⩥ᰍ�⦥ญ⦡�ԕᨱ����}�ๅᰆŝ�➉ᜅ✙⣙ऽ᮹�ᅙŁᰆ�ၙǎ�ە�

⡍⧉�ᨱ���}�ๅᰆ �ᮥእ⧕�ᦥᦥ��ᵲ॒�࠺ᨱ���}᮹�ๅᰆᮥ�aḡŁ�ᯩ �݅� -ROOLEHH۵�➉ᜅ

✙⣙ऽ�ᰆᨱᕽ�⦽ǎᨱ�ߑญᦥa�ᯩ݅໕�⦥ญ⦡ᨱ۵�-ROOLEHHa�ᯩ݅Ł�⧁�ᱶࠥಽ�⦥ญ⦡�

ԕᨱᕽ�ɡಽჭ�ቭऽᯙ�ๆࠥձऽ����}�᪡�.)&ෝ�࠭ญ໑�⪶Ł⦽�᭥⊹ෝ�aḡŁ�ᯩ �݅�

⦥ญ⦡ᨱ�Ñᵝ⦹໑��}᮹�-ROOLEHH�ๅᰆ �ᮥᬕᩢ⦹Ł�ᯩ�-HDQQH� 0HQJXLWR�ᄁ✙ԉŝ�⥥௲

ᜅᯙ�⪝ᩕ�۵����ᵲၹ�༉ǎᯙ�ᄁ✙ԉᮝಽ�ȡǎ⦹ᩡݡ֥�� �݅� ����֥�ᄁ✙ԉ�Ğᱽa�ɪᖒᰆ

⦹Ł�ᰆᯕ�}ႊࡹ �ᯱ�ᄁ✙ԉ�ԕᨱᕽ�ᔍᨦ �ᮥᔾb⦹íࡽ� �݅� �֥e᮹�ᰆ�᳑ᔍෝ�ษ⊹Ł�



��� � ⦽ǎ⥥₉ᯕᷩĞᩢᩑǍ�ᱽ�⪙

���� �֥ �7DQ� 9LHW� +XRQJ� )RRG� 3URFHVVLQJᔍෝ�ᖅพ⦹Ł��ᄁ✙ԉᨱ�-ROOLEHH�ቭऽෝ�ॅᩍ

᪅ʑಽ�đᱶ�� -ROOLEHH᪡�ษᜅ░�⥥₉ᯕ �ᷩĥ᧞ �ᮥ๛۵ �݅�ə۵�ǎၝᗭाᯕ׳�ᦥḡŁ�

í�ᖒᰆ⦹۵�✚⯩��ྙ⪵a�ၽݍ⦽�ᄁ✙ԉᨱᕽ�➉ᜅ✙⣙ऽ�ᰆ᮹�ᰁᰍಆᮥ�ᅙ�äᯕ �݅�
���� �֥��ᬵ�⪙⊹ၝ��ᙹ⟝ᅝ�༑ᨱ��⪙ᱱ����� �֥ᰍ݉ᰆ �ᮥ☖⧕�ᰍ}ᰆ� �ᮥԕ໕ᕽ�-ROOLEHH۵�

ǎ�➉ᜅ✙⣙ऽ�⥥₉ᯕᷩಽᕽ۵�ᮭᮝಽ�ᄁ✙ԉ�ᰆᨱ�ḥ⇽⦹íࡽ� �݅�ᄁ✙ԉ�ษᜅ░�

⥥₉ᯕḡ᮹�ᗭɚᱢ�⪽࠺ᨱ�ᇩอ �ᮥ۱ӡ� -ROOLEHH۵� ���� �֥ -ROOLEHH� 9LHWQDP� &R��� /WG�ෝ�

ᖅพ⦹Ł��ᅙĊᱢᮝಽ�ᄁ✙ԉ�ᰆ�ḥ⇽ �ᮥࠥ⧩ �݅� ���� �֥⪙⊹ၝ�ԕ�ๅᰆ �ᮥ��}ಽ�⪶

ᰆ⦹Ł�%LHQ� +RD� �॒ᮭᮝಽ�⪙⊹ၝ�ᯕ�ḡᩎᨱ�ๅᰆ �ᮥ}ᖅ⦹ᩡ �݅� ����ᯕᨱ�ḥי⦹�֥

⇽⦹ᩡŁ��↽ɝᨱ۵�ີ⏊v�ᔝb �βḡᩎᮝಽʭḡ�ᔍᨦ�ᩢᩎ �ᮥ⪶ᰆ⦹Ł�ᯩ �݅� ���� �֥ �ั⩥

ᰍ�ᄁ✙ԉ�ԕ�ๅᰆ�ᙹ۵�Ḣᩢᱱ���}��a๚ᱱ��}�॒���}�ᯕ໑��ࠥᄥಽ۵�⪙⊹ၝ���}��
�ᯕי⦹ �॒ʑ┡�ḡᩎᨱ���}ෝࢱ�Ł�ᯩ �݅� �
-ROOLEHHa�↽Ⅹಽ�⩥ḡ�ʑᨦŝ᮹�ษᜅ░�⥥₉ᯕ �ᷩႊ �ᮥ☖⧕�ᄁ✙ԉ�➉ᜅ✙⣙ऽ�ᰆ

ᨱ�ḥ⇽⦹ᩡḡอ�əᅕ �݅� í�ᨕ܇֥� �ुߑญᦥ���}��� .)&���}�ᨱ�እ⧕�ๅᰆ�ᙹӹ�ᖒ

ŝ۵�ᔢݡᱢᮝಽ�ᱡ᳑⦽�⠙ᯕ �݅�ᯕ۵�ษᜅ░�⥥₉ᯕḡᩡ�⩥ḡ�❭✙թ᮹�ᯱɩ��ษ⍡❦�

ᩎపŝ�᮹ḡa�ᇡ᳒⧩ʑ�ভྙᮝಽ� -ROOLEHHa�����֥ᇡ░�Ḣᱲ�ᰆᨱ�ḥ⇽⦹໕ᕽ�ቭऽ�

ᯙḡࠥ ᦥḡŁ�ɪᗮࠥಽ�ᖒᰆ⦹Ł�ᯩ׳ࠥ� �݅�
-ROOLEHH۵�⩥ᰍ�⊹┉�ᰆ᮹�᧞������⧥ქÑ�ᰆ᮹�᧞���ෝ�₉ḡ⦹Ł�ᯩ۵�äᮝಽ�⇵ᱶ

��ᄁ✙ԉ�➉ᜅ✙⣙ऽ�ᰆߑ۵ࡹ �ᮥ᧲ᇥ⦹Ł�ᯩ۵�.)&��ߑญᦥෝ�ᱽ⦹໕� �᭥�ᨦℕಽ�

ᖒŖᱢᮝಽ�✩ᔩᰆ �ᮥ}⦹Ł�ᯩ۵�äᮝಽ�⠪aࡽ �݅�⩥ᰍ�-ROOLEHHa�ᦥ┽ḡᩎ�ၰ�ᵲ࠺

ḡᩎᨱᕽ�ÑࢱŁ�ᯩ۵�ᙹ᯦᮹����a�ᄁ✙ԉᮝಽᇡ░�ӹ᪅۵�äᮝಽ�ಅḡŁ�ᯩ �݅

������ᵝ�ᖒŖ�ᯙ

��✩ᔩ�ᱥఖ

℁ᱡ⦽�✩ᔩᱥఖ �ᮥǍᔍ⧩ �݅� -ROOLEHHa�.)&ӹ�ߑญᦥᨱ�እ⧕�ᄁ✙ԉ�ԕᨱᕽ᮹�ᯙḡ

�ࠥ�ᯱɩಆ� �॒༉ �ु໕ᨱᕽ�ਉᨕḡʑ�ভྙᨱ�᯦ḡᖁᱶ��aĊ��ີە}ၽ�॒ᨱᕽ�✩ᔩᱥఖᮥ�

ᱥ}⧩ �݅�
᯦ḡ�ᖁᱶ᮹�Ğᬑ�⪙⊹ၝ�ԕᨱ�ๅᰆᯕ�Ḳᵲᯩ�ʕ�⦹ӹ�ᯱɩಆ᮹�ᱽ⦽ᮝಽ�ᯥ₉ഭa�

ᮡ�ԕ�ᵲᝍḡ�ᅕ݅۵�ᵲᝍḡᨱᕽ�݅ᗭ�ਉᨕḥ�Şḡᩎ׳ �ᮥᵝ�᯦ḡಽ�ᖁᱶ⧩ �݅�݅อ��
Şḡᩎᨱ�᭥⊹⦽�ᇩญ⧉ �ᮥɚᅖ⦹ʑ�᭥⧕�6DLJRQ� &R�RS�0DUW᪡�zᮡݡ�⩶�ᙹ⟝ษ⍴�ԕᨱ�

ๅᰆ �ᮥ }ᖅ⦹۵� ᱥఖᮥ� ⠝ⅅ �݅� ���� �֥ }ᱱ⦽� ີ⏊v� ᔝb �β ḡᩎ᮹� Ğᬑ� �Ŕ� ༉ࢱ��

&R�RS� 0DUWԕᨱ�᯦ᱱ⧩ �݅�

��℁ᱡ⦽�⩥ḡ⪵�ၰ�aĊ�ᱶ₦

ญᦥ�ᅕߑෝ�.)&��ەີ �݅݅᧲⪵⦹Ł��℁ᱡ⯩�⩥ḡ⪵�⦹ᩡ݅��⊹┉��⧥ქÑ�ᨱ�ᔭऽ



⥥₉ᯕᷩ�⧕ḥ⇽�ᖒŖᯙ � ᄁ✙ԉ�➉ᜅ✙⣙ऽᰆ�ḥ᯦ᔍಡ� � ��

᭥⊹�� ᜅ❭í❑�� ₥ᙹ⥥�॒ᮝಽ�.)&�� ߑญᦥ�ᅕ �݅ ݅᧲⪵�⧩ᮝ໑�� aĊ �ࠥߑญᦥ��
.)&ᨱ�እ⧕����� �� ���ᱶ �ࠥᱡಕ⦹í�₦ᱶ⦹ᩡ �݅�✚⯩�� .)&��ߑญᦥ�॒ᯕ�Łᮁ᮹�ᮥ�

ᮁḡ⦹໕ᕽ�ᇡᇥᱢ�⩥ḡ⪵ෝ�⇵ḥ⦽�ၹ໕�� -ROOLEHH۵�ᄁ✙ԉᯙॅ᮹�š �ᮥ໕ၡ⯩�ᇥᕾ⦹

ᩍ�⩥ḡ�ྙ⪵᪡�⩥ḡᯙ᮹�≉⨆ᨱ�฿۵�ີەෝ�}ၽ⦹ᩡ �݅� -ROOLEHHa�⦥ญ⦡�ԕᨱᕽ�ๆࠥձ

ऽ᪡�Ğᰢᨱᕽ�ᬑ᭥ෝ�ᱱ⦽�ᯕᮁ �ࠥၵಽ�⦥ญ⦡�ᔍ௭ �ॅ᯦ᨱ�฿۵�ີە}ၽᨱ�ᯩᨩ �݅�⦥
ญ⦡ŝ�ᄁ✙ԉᯙॅᯕ�༉ࢱ�a᳒ᵲᝍᵝ᮹�ᖒ⨆ᯕ׳�ᦥ�a᳒ŝ�⧉̹�ບ۵�ä �ᮥᳬᦥ⦹Ł��ᵝ
ᯕ�ᝡᯙ�ᱱ �ᮥqᦩ⧕�ᄁ✙ԉ�≉⨆᮹�ᝡႆ�ີە�}ၽᨱ�ᵝಆ⦹ᩡ �݅� ᩩෝ�ॅ໕�� ə௹እ

�JUDY\��Łʑᗭᜅ�ݡ�ᝁᨱ�ᄁ✙ԉᯙॅᯕ�ᳬᦥ⦹۵ݍ�⏅⦽�⋁ญᗭᜅෝ�ᔍᬊ⦹Ł��₥ᔱ్ऽ

�ॅ᳡��⇵a⦹Ł�ᯩ �݅�₥᪡�₥ᙹ⥥a�ĢॅᩍᲙ�ӹ᪅۵�&RP� *D�ᝡႆᨱ�Ǎᬕݎ�Łʑ

ෝ�ᨚᮡ�ᮭ� �ࠥ}ၽ⦹ᩡ۵ߑ��ᯕ�ີ۵ە�⩥ᰍ�-ROOLEHHᨱᕽ�aᰆ�ᯙʑᯩ۵�äᮝಽ�ᱥℕ�ๅ

⇽᮹����ෝ�₉ḡ⦹Ł�ᯩ �݅� �
᳦ᨦᬱ᮹�⩥ḡ⪵ࠥ�⇵ḥ⦹ᩍ�⩥ᰍ�-ROOLEHH۵�ๅᰆ�ๅܩᱡᨱᕽ�ᯝᖁ�᳦ᨦᬱᨱ�ᯕʑ�ʭḡ�

༉ࢱ�ᄁ✙ԉ�ᯙᮝಽ�₥ᬊ⦹ᩍ�Ł~ŝ᮹�ᗭ☖ �ᮥᬱ⪽⦹í�⦹۵�⦽⠙��⊽ၡq ᩡ׳ᮥ� �݅�ᯱ

ᰍ ᮹�ᮂaݡ↽�ḡŁʑ۵�ᄁ✙ԉ��ᇡᇥ�⩥ḡ⪵�⦹ᩍ�⊹┉ᮡ�.)&�ᗭᮁ᮹�&3�9LHWQDPݡࠥ�

Ŗᨦℕ�9LVVDQ��₥۵�6DLJRQ� FR�RS�0DUWಽᇡ░�᳑ݍၼŁ�ᯩŁ��ᯝᇡ�ᯱℕ�ᖅ �ࠥᅕᮁ⦹Ł�

ᯩ �݅�

��ษᜅ⎵✙ෝ�⪽ᬊ⦽�Ł~⊖᮹�ᱡᄡ�⪶ݡ��

-ROOLEHH۵� �βŁ~⊖ �ᮥ��ᖙ���ᖙ᮹�ᱫᮡ�⊖ �ᮥ⢽ᱢᮝಽ�⧕᪵ᮝӹ�� ����֥ᇡ░۵�⧁ಽ᭩�

⧪ᔍෝ�ʑ⫮⦹۵� �॒ᨕฑᯕॅᨱí�ʭḡ�մ⩡aŁ�ᯩ �݅� .)&a�ᨦᯱᯙ�⧁ऽ�ᔭᜅ᮹�

ᯙᯱ⦽� ᬤᮭ᮹� ⧁ᦥქḡෝ� ษᜅ⎵✙ಽ� ԕᖙᬑ໕ᕽ� ᔍ௭ॅᨱí� ⊽ᙺ⯩� ݅aaॐᯕ� ॐᯕ��

-ROOLEHH �ࠥๅᰆ�ᱶྙᨱ�Сჭ �ᮥ᮹ᯙ⪵⦽�ษᜅ⎵✙ෝ�ԕᖙᬑŁ��ๅᰆ�š�ၰ�ᝅԕ�ᔪᔢᮥ�

Сჭ᮹�ᔪᔢᯙ�ዉeᔪŝי�ᔪ �ᮥ᭥ᵝಽ�⦹໕ᕽ�✚⯩��ᨕฑᯕෝ�⡍⧉⦽�a �᳒Ł~ �ᮥĉՆ

⦹Ł�ᯩ �݅�

��ᱢɚᱢ�ษ⍡❦�ᱥఖ�
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ᯕ�ᯩ۵�⩥ḡ�⥥₉ᯕḡ�༉Ḳ �ᮥḡ᧲⦹Ł��Ḣ �ᩢๅᰆ�ᬕᩢᮥ�☖⧕�ᯕၙḡෝ׳�ᩍ�ӹu �݅�
Ⅹʑᨱ�ษᜅ░�⥥₉ᯕḡ�ႊ �ᮥ᯦ࠥ⦽�-ROOLEHH᮹�Ğᬑࠥ�ᝅ➉ෝ�ᯙᱶ⦹Ł�Ḣᩢℕᱽಽ�ᱥ

⪹⦹ᩡ �݅� � � � �
݅ᖐṙ��݅ෙ�ӹᨱᕽ᮹�ᖒŖ��ᝅ➉Ğ⨹ �ᮥᄅ⊹ษ┚⦹ᩡ �݅� อᨱᕽ᮹�ᝅݡ��⏊⪮�۵&(.

➉ෝ�Ʊ⬩�ᔝᦥ��ᵲǎ�ᰆᨱ�ᖒŖᱢᮝಽ�ḥ⇽⦹ᩡŁ��ᯕෝ�ᄁ✙ԉᨱ�ᱢᬊ⦹ᩍ�ᖒŖ �ᮥÑࢱ

Ł�ᯩ �݅�ߑญᦥ۵�ᵲǎ�ḥ⇽�ᝅ➉�ᔍಡෝ�Ñᬙᔝᦥ�ᄁ✙ԉ᮹�Ğᬑᨱ۵�ŖĊᱢ�ๅᰆ�⪶ݡ�

ၰ�℁ᱡ⦽�⩥ḡ⪵�ᱥఖᮝಽ�ᖒŖ �ᮥÑࢱŁ�ᯩ �݅�
bᯱ᮹�✚ᖒᨱ�฿۵�ᱥఖࠥ�Ǎᔍ⦹ᩍ�� .)&۵�ʑᨦ᮹�ᔍ⫭ᱢ�₦ᯥ�&65��⪽࠺ᨱ�ᱢɚ�ӹ

ᕽ໕ᕽ�ɡಽჭ�ʑᨦᮝಽ�ᕽ᮹�ᯕၙḡෝ׳�ᯕŁ�ᯩᮝ໑��ߑญᦥ۵�⦽ඹ᮹�ᯕၙḡෝ�ᱢɚ�

⪽ᬊ⦹Ł�ᯩŁ�� -ROOLEHH۵�a᳒ᵲᝍᵝ᮹�౩ᜅ☁௲᮹�✩ᔩ}ֱᮥ�v᳑⦹໕ᕽ�ᄁ✙ԉ�ᗭእᯱ

ᨱí�݅aaŁ�ᯩ �݅
⦽⠙��ᯕ �ॅ�ᔍ᮹�ᄁ✙ԉ�ḥ⇽�ŝᱶᨱᕽ�ᬑญ�ʑᨦॅᯕ�ᮁ᮹⧕�⧁�ᱱᮡ�-ROOLEHH᮹�ᔍಡ

ಽ�-ROOLEHH᮹�Ⅹʑ�ᄁ✙ԉ�ḥ⇽ᯕ�ᅙᔍ᮹�⊹ၡ⦽�ᔍᱥ�ᰆ�᳑ᔍ᪡�ᔍᨦ�❭✙թ�ᖁᱶ �ᮥ☖

⧕�ᯕᨕḥ�äᯕ�ᦥܩ�šᝍ �ᮥᅕᯙ�ᄁ✙ԉ�⩥ḡ�❭✙թ�እಾ�⦥ญ⦡ᨱᕽ� -ROOLEHH�ᬕᩢ�

Ğ⨹ᯕ�ᯩḡอ�᮹�ᵝࠥᨱ�᮹⦽�äᯕᨩŁ��đŝᱢᮝಽ�-ROOLEHHa�ᱽᯝ�ຝᱡ�ᄁ✙ԉᨱ�ḥ⇽⦹

ᩡᮭᨱ �ࠥᇩǍ⦹Ł�ᅙᔍa�Ḣᱲ�ᵝࠥ⦹ᩍ�ḥ⇽⧩�.)&��ߑญᦥᨱ�እ⧕�ᩕᖙᨱ�⦽�ᬱ

ᯙᯕࡹ�ᨩ݅۵�äᯕ �݅�ᯕ۵�ᬑญ�ᵲᗭ�⥥₉ᯕ �ᷩʑᨦॅᨱí�ᙹ࠺ᱢ�⧕�ḥ⇽� �ᷪ�ᱽ�ᯱ
᮹�šᝍᨱ�᮹⦽�⧕ḥ⇽᮹�᭥⨹ᖒᨱݡ�⧕�ᵝ᮹ෝ�⪹ʑ┉ �݅�ᵲᗭ�⥥₉ᯕ �ᷩʑᨦॅᮡ�

ฯᮡ�⧕ḥ⇽�ʑ⫭ᨱࡹ⇽י�ᨕ�ᯩ �݅�ǎԕᨱᕽ�ᩕญ۵�⥥₉ᯕᷩᱥ⫭�॒ᨱᕽ�šᝍᮥ�

ᅕᯕ۵�⩥ḡᯙ��ǎԕᨱᕽ�⥥₉ᯕᷩ�Ğ⨹ᯕ�ᯩ۵�ᔍ௭ᯕ�⧕ಽ�ᯕᵝ⦹ᩍ�šᝍᮥ�ᅕᯕ۵�

Ğᬑ��ᯙ░֘ �ᮥ☖⦽�ᱲɝ� �॒ᩍ �్aḡ�ʑ⫭ᨱࡹ⇽י�Ł�ᯩ �݅6LPSNLQ� �������ྙᱽ۵�⊹ၡ



��� � ⦽ǎ⥥₉ᯕᷩĞᩢᩑǍ�ᱽ�⪙

⦽�ᔍᱥ�᳑ᔍŝᱶ �ᮥÑ⊹ḡ�ᦫŁ�ᔢݡႊ᮹�ัŝ�ᯱഭอ�ၠŁ�⥥₉ᯕ �ᷩᔍᨦǭ �ᮥᇡᩍ⧁�

Ğᬑ�ᝅ➉᮹�⪶ශᯕ݅׳�ḥ݅۵�äᯕ �݅� �
� �

���ᝅྕᱢ�ᖒŝ�ᩑǍ᮹�⦽ĥ�ၰ�⨆⬥�ᩑǍ�ႊ⨆

ᅙ�ᩑǍ۵�ᝅྕᱢ�šᱱᨱᕽ�ᄁ✙ԉ�ᰆᨱ�ḥ⇽⎵ �ᯱ⦹۵�ᬑญ�⥥₉ᯕ �ᷩʑᨦॅᨱí�

ᯕ �ၙᄁ✙ԉ�ᰆᨱ�ᖒŖᱢᮝಽ�ḥ⇽⦹Ł�ᯩ۵�⦽ǎ��ၙǎ�ၰ�⦥ญ⦡�ʑᨦॅ᮹�ᖒŖᯙ�ࠥ

⇽��ᇥᕾ�ၰ�ᱽෝ�☖⧕�⨆⬥�ᄁ✙ԉ�ḥ⇽��⬉ŝᱢᮝಽ�ᱢᬊ⦹۵�ä �ᮥ༊⢽ಽ�⦹ᩡ �݅�ᄁ
✙ԉᨱ�ᖒŖᱢᮝಽ�ḥ⇽⦽�ʑᨦॅᮡ�✚⯩��ᵲǎ� �॒┡ǎᨱᕽ᮹�ᖒŖ��ᝅ➉ᔍಡ�ᄅ⊹ษ┚ᮥ�

☖⦹ᩍ�⊹ၡ⦽�ᱥఖ �ᮥǍᔍ⦹Ł�ᯩʑ�ভྙᨱ�ᝁ⯆ǎ�ḥ⇽᮹��༉ߙಽᕽ�∊ᇥ⦽�ᩎ⧁ �ᮥ⧁�

äᮝಽ�ʑࡽݡ �݅� � �
ᄁ✙ԉ᮹�⥥₉ᯕᷩ�ᰆᮡ�Ⅹʑ�݉ĥಽ�ǎ�⥥₉ᯕ �ᷩʑᨦॅಽᕽ�ᄁ✙ԉ�ԕᨱᕽ�ᖒ

Ŗ⦽�äᮝಽ�⠪a۵ࡹ�ʑᨦॅᯕ�ᔍᝅᔢ�➉ᜅ✙⣙ऽ�ᇥಽ�ᱽ⦽ᯩ�Ł��ḥ⇽�ᩎᔍa�Ṉ݅�

ᅕܩ�ᔍಡݡ�ᔢ�ʑᨦ�ᖁᱶᨱ�⦽ĥa�ᯩᨩ �݅�ᕽ�ᄁ✙ԉ�ḥ⇽�ᩎᔍa��� �֥ᯕᔢᯕࡽ��

.)&��ߑญᦥ�� -ROOLEHH� ��Ŕ᮹�ᔍಡෝ�ᇥᕾ⦹ᩡ۵ߑ�� �ə్ӹ�ᦥᛞí �ࠥᯕ �ॅ༉ࢱ�⩥ᰍ�Ḣ

ᩢᱱ�⩶┽ಽ�ᬕᩢ⦹Ł�ᯩᨕᕽ��ྜྷು�⩥ḡ�⥥₉ᯕḡ�a๚ᱱ��༉Ḳᮥ�ᵡእ�ᵲᯕʕ�⦹ӹ��a
๚ᱱ �ᮥ☖⧕�ḥ⇽⦹ಅ۵�ʑᨦॅ᮹�᯦ᰆᨱᕽ�ᅕ໕�ᦥᛍᬕ�ᱱᯕ�ᯩ �݅�ᕽ�⨆⬥�ᩑǍ۵�➉

ᜅ✙⣙ऽa�ᦥ݅�ܭෙ�ᨦ᳦ᮝಽ�ᔍಡ�ᩑǍ᮹�ჵ᭥ෝ�⪶ݡ⦹Ł��✚⯩��ᄁ✙ԉ�ԕᨱᕽ�a๚ᱱ�

ႊ �ᮥࠥ �᯦�ᖒŖ⦽�⥥₉ᯕ �ᷩʑᨦ�ᔍಡ�ᩑǍa�⦥⦹ �݅⧁�äᯕ �݅� � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � �
�ᱲᙹᯝྙם� ������ ��� ��� �íᱽ⪶ᱶᯝ�� ������ ��� ��� � � � � � � � � �

G⯨ಐ㕼#

ǭʑ⪹��ၶᖎ��ǭᰍ⩥� ��������⥥₉ᯕ �ᷩᔍᨦ᮹�ǎᱽ⪵࠺�ᯙᨱ�š⦽�┱ᔪᱢ�݅ᵲ�ᔍಡ�

ᩑǍ��⦽ǎྕᩎ⦺⫭��ྕᩎ⦺⫭ḡ�� ������� ���� �� ����
ʡʑ⩥��ʡ⩥ᅖ���������ᵲǎḥ⇽�⦽ǎ�⥥₉ᯕ �ᷩʑᨦᨱ�š⦽�ᔍಡᇥᕾ��ᩢԉݡ⦺Ʊ�ᔑĞ

ᩑǍᗭ��ᔑĞᩑǍ�� ���� ��� �� ���
ʡᯖᙹ���������ᵲǎ�⥥₉ᯕᷩ�ᔑᨦ᮹�⪹Ğŝ�⦽ǎʑᨦ᮹�ḥ᯦ᱥఖ��⩥ݡᵲǎ⦺⫭�ᵲݡ⩤�

ǎᩑǍ�� ������� ��������
ʡᵝ �ᩢ�ᝍᰍ���������⥥₉ᯕ �ᷩ⧕ḥ⇽�ᩑǍᨱ�š⦽�ᗭŁ�� �ᔍ�⦽ǎᮁ☖⦺⫭��ᱽ�⫭�Ğ



⥥₉ᯕᷩ�⧕ḥ⇽�ᖒŖᯙ � ᄁ✙ԉ�➉ᜅ✙⣙ऽᰆ�ḥ᯦ᔍಡ� � ��

ᩢšಉ�⦺⫭�⦹ĥ☖⧊⦺ᚁݡ⫭�
ӹݡ��ᯕ₍���������⦽�➉ᜅ✙⣙ऽ⩶�⥥₉ᯕ �ᷩ౩ᜅ☁௲�ၙǎ�ḥ⇽�ᖒᰆ �ᮥ᭥⦽�ॵᯱ

ᯙ�༉⩶�ʑⅩᩑǍ� ��ၙǎ�ᰆ᮹�ᖒŖᔍಡෝ�ᵲᝍᮝಽ��⦽ǎʑⅩ᳑⩶⦺⫭��ʑⅩ᳑⩶

⦺ᩑǍ�� ���� �� ����
᪅�❑ᾪ⦹���������⦽ǎ�⥥₉ᯕ �ᷩᔑᨦ᮹�ᄁ✙ԉᰆ�ḥ⇽�ᱥఖᨱ�š⦽�ᩑǍ��ᕾᔍ⦺᭥

���ᕽᬙྙם�Õǎݡ⦺Ʊݡ�⦺ᬱ�
ᗱᔢჵ�������ݡ��อ�ᨦ�⥥₉ᯕᷩ᮹�ᵲǎᰆ�ḥ⇽ᨱ�š⦽�ᩑǍ��⦽ǎǎᨕݡ⦺Ʊ�ᵲ

ǎᩑǍᗭ��ᵲǎᩑǍ�� ���� ���� �� ����
ᦩŲ⪙��ᮁ᳑��ʡᰍ⭹���������⦽ǎŲŁ⦺⫭��ŲŁ⦺ᩑǍ�� ������� ���� �� ����
᪅ᖙ �᳑�ʡᔢ� ��������aᰆ�ၙǎᱢᯙ�ᮭ �ᮥaᰆ�⦽ǎᱢᯙ�ᮝಽ� ��ߑญᦥ᮹�ᖒŖŝ�

໕ŝݚ �ᱽ�⦽ǎᵲᗭʑᨦ⦺⫭��ᄅĞᩢᩑǍ�� ������� ������
ᯥݍ⪙��ᔍ᪆ᔢ���������⥥₉ᯕ �ᷩʑᨦ᮹ݡ��ᵲǎᰆ�ḥ⇽�ᖒŖᯙᨱ�š⦽�ᩑǍ���ᱽŝ�

ᱽዖ�šಉ�⦽ǎ�� อ�ʑᨦݡ ��ᔢᮝಽݡᮥ� ∊ᇢݡ⦺Ʊ�ᔑᨦĞᩢᩑǍᗭ�� ᔑᨦŝ�Ğ �ᩢ�
������� �����

ᯥᩢɁ�� ↽᳦ᬱ�� ʡ⯍ᱶ� �������� ⧕ḥ⇽�ǎԕ�⥥₉ᯕ �ᷩʑᨦ᮹�᳑Ḣ✚ᖒᨱ�š⦽�ᩑǍ��
�ᔍ�⦽ǎᮁ☖⦺⫭��ᱽ�⫭�Ğᩢšಉ⦺⫭�⦹ĥ☖⧊⦺ᚁݡ⫭�

⩥ᯙȽ� �������� ᄁ✙ԉ�ᮁ☖ᰆ�ᇥᕾŝ�ḥ⇽ᱥఖ�� ⦽ǎྜྷඹ⦺⫭�� ⦽ǎྜྷඹ⦺⫭ḡ�� �������
��������

.275$� ��������☁᳦⥥₉ᯕ �ᷩ⧕ᰆ�ᔾ᳕ᱥఖ��ᕽᬙ��ᖙŲྙ⪵ᔍ�

$EHOO�� 0�� ������ �� (XURSHDQ� )UDQFKLVLQJ�� /DZ� DQG� 3UDFWLFH�� ��� /RQGRQ�� :DWHUORZ�
$OWLQH\�� /�� ������ �� ,PSOHPHQWLQJ� LQWHUQDWLRQDO� IUDQFKLVLQJ�� WKH� UROH� RI� LQWUDSUHQHXUVKLS��

,QWHUQDWLRQDO� -RXUQDO� RI� 6HUYLFH� ,QGXVWU\� 0DQDJHPHQW�� ������� �� � ���
$\GLQ�� 1�� DQG� .DFNHU�� 0�3�� ������ �� ,QWHUQDWLRQDO� RXWORRN� RI� 86�EDVHG� IUDQFKLVRUV��

,QWHUQDWLRQDO� 0DUNHWLQJ� 5HYLHZ�� ������ �� � ��
$PRV�� -�+�� -U� ������ �� )UDQFKLVLQJ�� PRUH� WKDQ� DQ\� DFW� RI� JRYHUQPHQW�� ZLOO� VWUHQJWKHQ� WKH�

JOREDO� HFRQRP\�� )UDQFKLVLQJ� :RUOG�� ������� ��
%HFN�� 6��� 'HHGOHU�� :�� 	� 0LOOHU�� 5�� ������ �� :KDW
V� ZRUNLQJ�� ZKDW
V� QRW� DQG� ZK\��

)UDQFKLVLQJ� :RUOG���������
%HVKHO�� %�� �������� $Q� ,QWURGXFWLRQ� WR� )UDQFKLVLQJ�� :DVKLQJWRQ�� '�&�� ,)$� (GXFDWLRQDO�

)RXQGDWLRQ
%ODLU�� 5�'�� 	� /DIRQWDLQH�� )�� ������ �� (FRQRPLFV� RI� )UDQFKLVLQJ�� 1<�� &DPEULGJH� 8QLYHUVLW\�

3UHVV�
'DQW�� 5�3��� 3HUULJRW�� 5�� 	� &OLTXHW�� *�� ������ �� $� &URVV�&XOWXUDO� &RPSDULVRQ� RI� WKH� 3OXUDO�
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)RUPV� LQ� )UDQFKLVH� 1HWZRUNV�� 8QLWHG� 6WDWHV�� )UDQFH�� DQG� %UD]LO�� � -RXUQDO� RI� 6PDOO�
%XVLQHVV� 0DQDJHPHQW�� ������� ��� � ���

'RKHUW\�� $�0�� ������ �� 7KH� LQWHUQDWLRQDOL]DWLRQ� RI� UHWDLOLQJ� �� IDFWRUV� LQIOXHQFLQJ� WKH� FKRLFH�
RI� IUDQFKLVLQJ� DV� D� PDUNHW� HQWU\� VWUDWHJ\�� ,QWHUQDWLRQDO� -RXUQDO� RI� 6HUYLFH� ,QGXVWU\�
0DQDJHPHQW�� ������� ���� �� ����

(GZDUGV�� :������� �� ,QWHUQDWLRQDO� ([SDQVLRQ�� 'R� RSSRUWXQLWLHV� RXWZHLJK� FKDOOHQJHV"��
)UDQFKLVLQJ� :RUOG��������

(URJOX�� 6�� ������ �� 7KH� LQWHUQDWLRQDOL]DWLRQ� SURFHVV� RI� IUDQFKLVH� V\VWHPV�� D� FRQFHSWXDO�
PRGHO�� ,QWHUQDWLRQDO� 0DUNHWLQJ� 5HYLHZ�� ������ �� � ���

+DFNHWW�� '�:�� ������ �� 7KH� LQWHUQDWLRQDO� H[SDQVLRQ� RI� 86� IUDQFKLVH� V\VWHPV�� VWDWXV� DQG�
VWUDWHJLHV�� -RXUQDO� RI� ,QWHUQDWLRQDO� %XVLQHVV�� ������ �� � ��

+RIIPDQ�� 5�� 	� 3UHEOH�� -�)�� ������ �� )UDQFKLVLQJ� LQWR� WKH� WZHQW\�ILUVW� FHQWXU\�� %XVLQHVV�
+RUL]RQV�� ���� �� � ��

+RIIPDQ�� 5�� 	� 3UHEOH�� -�)�� ������ ��*OREDO� IUDQFKLVLQJ�� &XUUHQW� VWDWXV� DQG� IXWXUH� FKDOOHQJHV��
7KH� -RXUQDO� RI� 6HUYLFHV� 0DUNHWLQJ�� ��������� ��� � ����

+RSNLQV�� '�0�� ������ �� �,QWHUQDWLRQDO� IUDQFKLVLQJ�� VWDQGDUGLVDWLRQ� DQG� DGDSWDWLRQ� WR� FXOWXUDO�
GLIIHUHQFHV��� )UDQFKLVLQJ� 5HVHDUFK�� $Q� ,QWHUQDWLRQDO� -RXUQDO�� ������ �� � ��

.DXIPDQQ�� 3�-�� 	� /HLEHQVWHLQ�� +�� ������ �� ,QWHUQDWLRQDO� EXVLQHVV� IRUPDW� IUDQFKLVLQJ� DQG�
UHWDLO� HQWUHSUHQHXUVKLS�� D� SRVVLEOH� VRXUFH� RI� UHWDLO� NQRZ�KRZ� IRU� GHYHORSLQJ� FRXQWULHV��
-RXUQDO� RI� 'HYHORSPHQW� 3ODQQLQJ�� ���� � ��� � ���

.HGLD�� %�/��� $FNHUPDQ�� '�-��� %XVK�� '�(�� 	� -XVWLV�� 5�7�� ������ �� 'HWHUPLQDQWV� RI�
LQWHUQDWLRQDOL]DWLRQ� RI� IUDQFKLVH� RSHUDWLRQV� E\� 86� IUDQFKLVRUV�� ,QWHUQDWLRQDO� 0DUNHWLQJ�
5HYLHZ�� ������� �� � ���

0F,QW\UH�� )�6�� DQG� +XV]DJK�� 6�0�� ������ �� ,QWHUQDWLRQDOL]DWLRQ� RI� IUDQFKLVH� V\VWHPV�� -RXUQDO�
RI� ,QWHUQDWLRQDO� 0DUNHWLQJ�� ������ �� � ���

0HQGHOVRKQ�� 0�� ������ �� +RZ� WR� IUDQFKLVH� LQWHUQDWLRQDOO\�� )UDQFKLVH� :RUOG� 0DJD]LQH��
/RQGRQ�

0HQGHOVRKQ�� 0�� ������ �� *XLGH� WR� )UDQFKLVLQJ�� /RQGRQ�� &DVVHOO�
1L�� /��� $ORQ�� /�� 	� 'DQW�� 5�� ������ �� 86� EDVHG� IDVW� IRRG� UHVWDXUDQWV�� )DFWRUV� LQIOXHQFLQJ�

LQWHUQDWLRQDO� H[SDQVLRQ� IRU� IUDQFKLVH� V\VWHPV�� 7KH� IRXUWK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
(FRQRPLFV� DQG� 0DQDJHPHQW� RI� 1HWZRUNV�� 6FKRRO� RI� (FRQRPLFV� DQG� %XVLQHVV��
6DUDMHYR�� 8QLYHUVLW\� RI� 6DUDMHYR�

2QNYLVLW�� 6�� 	� 6KDZ�� -�� ������ �� ,QWHUQDWLRQDO� PDUNHWLQJ � $QDO\VLV� DQG� 6WUDWHJ\� �WK� HGLWLRQ��
1<�� 5RXWOHGJH�
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3UHEOH�� -�)�� 	� +RIIPDQ�� 5�&�� ������ �� )UDQFKLVLQJ� V\VWHPV� DURXQG� WKH� JOREH�� $� VWDWXV�
UHSRUW�� -RXUQDO� RI� 6PDOO� %XVLQHVV� 0DQDJHPHQW�� ������� �� � ���

3Z&�� �������� )UDQFKLVH� %XVLQHVV� (FRQRPLF� 2XWORRN�� ������ :DVKLQJWRQ�� '�&��� 7KH�
,QWHUQDWLRQDO� )UDQFKLVH� $VVRFLDWLRQ� (GXFDWLRQDO� )RXQGDWLRQ�

4XLQQ� %�� 	� $OH[DGHU� 1�� ������ �� ,QWHUQDWLRQDO� UHWDLO� IUDQFKLVLQJ�� D� FRQFHSWXDO� IUDPHZRUN��
,QWHUQDWLRQDO� -RXUQDO� RI� 5HWDLO� 	� 'LVWULEXWLRQ� 0DQDJHPHQW�� ������� ��� � ����

6LPSNLQ�� $������� �� 6XFFHVVIXO� LQWHUQDWLRQDO� H[SDQVLRQ� UHTXLUHV� D� PHWKRGLFDO� DSSURDFK��
)UDQFKLVLQJ� :RUOG���������

7KDQK�� 9�7�� 	� 'XRQJ�� 1�$�� ������ �� 9LHWQDP� DIWHU� 7RZ� <HDUV� RI� :72� $FFHVVLRQ�:KDW�
/HVVRQV� FDQ� EH� OHDUQW"�� $6($1� (FRQRPLF� %XOOHWLQ�� ������� ��� � ����

7UDQNKHLP�� /�� ������ �� ,QWHUQDWLRQDO� IUDQFKLVLQJ�� D� ZD\� WR� FDSWXUH� IRUHLJQ� PDUNHWV�� /RV�
$QJHOHV� %XVLQHVV� DQG� (FRQRPLFV�� ������ �� � ��

:DONHU�� %�-�� 	� &URVV�� -�� ������ �� $� SURJUHVV� UHSRUW� RQ� WKH� VFRSH� RI� LQWHUQDWLRQDO� H[SDQVLRQ�
E\� 86� IUDQFKLVH� V\VWHPV�� SDSHU� SUHVHQWHG� DW� )UDQFKLVLQJ� &KDOOHQJHV� DQG�
2SSRUWXQLWLHV� LQ� WKH� ����V� DQG� %H\RQG�� $QQXDO� &RQIHUHQFH� RI� WKH� 6RFLHW\� RI�
)UDQFKLVLQJ�� )ORULGD�

:DONHU�� -�%�� 	� (W]HO�� 0�-�� ������ �� 7KH� LQWHUQDWLRQDOL]DWLRQ� RI� 86� IUDQFKLVH� V\VWHPV��
SURJUHVV� DQG� SURFHGXUH�� -RXUQDO� RI� 0DUNHWLQJ�� ���� �� � ��

:HOFK�� /�6�� ������ �� 'LIIXVLRQ� RI� )UDQFKLVH� 6\VWHP� 8VH� LQ� ,QWHUQDWLRQDO� 2SHUDWLRQV��
,QWHUQDWLRQDO� 0DUNHWLQJ� 5HYLHZ�� �� ����� � � ���

:HOFK�� /�6�� ������ �� ,QWHUQDWLRQDOL]DWLRQ� E\� $XVWUDOLDQ� IUDQFKLVRUV�� $VLD� 3DFLILF� -RXUQDO� RI�
0DQDJHPHQW�� ������ ��� � ����

:HOVK�� '�+�%��� $ORQ�� ,�� 	� )DOEH�� &�0�� ������ �� $Q� ([DPLQDWLRQ� RI� ,QWHUQDWLRQDO� 5HWDLO�
)UDQFKLVLQJ� LQ� (PHUJLQJ�0DUNHWV�� -RXUQDO� RI� 6PDOO� %XVLQHVV�0DQDJHPHQW�� ������� ���
� ���

:KLWWHPRUH�� 0������� �� $Q� 8SEHDW� IRUHFDVW� IRU� IUDQFKLVLQJ�� 1DWLRQ
V� EXVLQHVV�� ������ �� � ��
:LWNRZVNL�� 7�+��� <XORQJ��0��	�'DQ�� =�� ������ �� &URVV�FXOWXUDO� LQIOXHQFHV� RQ� EUDQG� LGHQWLW\�

LPSUHVVLRQV�� .)&� LQ� &KLQD� DQG� WKH� 8QLWHG� 6WDWHV�� $VLD� 3DFLILF� -RXUQDO� RI� 0DUNHWLQJ�
DQG� /RJLVWLFV�� ��������� �� � ���

+RPH� 3DJHV� ��
%ORRPEHUJ�FRP�� 0F'RQDOG
V� 1R� 0DWFK� IRU� .)&� LQ� &KLQD� DV� &RORQHO� 5XOHV� )DVW� )RRG��

%ORRPEHUJ� 0DUNHWV� 0DJD]LQH�� $FFHVVHG� -DQ�� ���� ������ �
KWWS���ZZZ�EORRPEHUJ�FRP�QHZV������������PFGRQDOG�V�QR�PDWFK�IRU�NIF�LQ�FKLQD�ZKH



��� � ⦽ǎ⥥₉ᯕᷩĞᩢᩑǍ�ᱽ�⪙

UH�FRORQHO�VDQGHUV�UXOHV�IDVW�IRRG�KWPO
&11�0RQH\�FRP�� &RORQHO� 6DQGHUV�� &KLQD
V� IDYRULWH� LPSRUW�� $FFHVVHG� )HEUXDU\� ��� ������

KWWS���PRQH\�FQQ�FRP������������QHZV�FRPSDQLHV�WKHEX]]�
)RUEHV�FRP�� ,W
V� EHHQ� WRR� PXFK� RI� D� VWUHWFK� IRU� 9LHWQDPHVH� WR� EULQJ� LQ� ELJ�QDPH� IRRG�

IUDQFKLVHV�� VR� /\� 4XL� 7UXQJ� FUHDWHG� RQH�� )RUEHV� $VLD� 0DJD]LQH�� $FFHVVHG� )HE�� ����
����� KWWS���ZZZ�IRUEHV�FRP�JOREDO�����������FRPSDQLHV�SKR���O\�TXL�WUXQJ�IUDQFKLVH��
KRPH�FRRNLQJ�KWPO����������

-ROOLEHH�FRP� -ROOLEHH� &RUSRUDWLRQ� $QQXDO� 5HSRUW� ������ $FFHVVHG� )HE�� ��� ������
KWWS���ZZZ�MROOLEHH�FRP�SK�GRZQORDGV�UHSRUWV������DQQXDOB�����SGI�

.IFYLHWQDP�FRP�YQ
/RWWHULD�YQ
6HHNLQJDOSKD�� FRP�� &KLQD� ,QIODWLRQ�� 7KH� .)&� ,QGH[�� $FFHVVHG� )HE�� ��� ������

KWWS���VHHNLQJDOSKD�FRP�DUWLFOH��������FKLQD�LQIODWLRQ�WKH�NIF�LQGH[
6HHNLQJDOSKD�� FRP�� <XP�� ([HFV� 'LVFXVV� &KLQD� 6WUDWHJ\�� )UDQFKLVLQJ� DQG� WKH� 5HFHQW�

0LQLPXP� :DJH� 8SURDU�� $FFHVVHG� )HE�� ��� ������
KWWS���VHHNLQJDOSKD�FRP�DUWLFOH�������\XP�H[HFV�GLVFXVV�FKLQD�VWUDWHJ\�IUDQFKLVLQJ�DQG�
WKH�UHFHQW�PLQLPXP�ZDJH�XSURDU� �

9HQ�YQ�� 9LHWQDP� (FRQRPLF� 1HZV�� 7KH� .RUHDQ� :DYH� LQ� 9LHWQDP�� $FFHVVHG� -DQ�� ���� ������
KWWS���YHQ�YQ�QHZV�GHWDLO�WDELG����QHZVLG�������VHR�7KH�.RUHDQ�:DYH�LQ�9LHWQDP�ODQJX
DJH�HQ�86�'HIDXOW�DVS[

91(FRQP\1HZV�FRP�� 5HVWDXUDQWV� PDNH� KXJH� SURILWV�� EXW� FDUU\� KLJK� ULVN�� RZQHUV� VD\��
$FFHVVHG� -DQ�� ���� ������
KWWS���ZZZ�YQHFRQRP\QHZV�FRP���������UHVWDXUDQWV�PDNH�KXJH�SURILWV�EXW�FDUU\�KWPO

91(FRQP\1HZV�FRP�� )RU� \RXU� GLQLQJ� SOHDVXUH�� $FFHVVHG� -DQ�� ���� ������
KWWS���QHZV�YQHFRQRP\�YQ�����������������3�&��IRU�\RXU�GLQLQJ�SOHDVX

;XDWNKDXYLHWQDP�FRP�� 7KH� .RUHDQ� :DYH� LQ� 9LHWQDP�� $FFHVVHG� )HE�� ��� ������
KWWS���ZZZ�[XDWNKDXYLHWQDP�FRP�HQJOLVK�LQGH[�SKS"RSWLRQ FRPBFRQWHQW	YLHZ DUWLFOH
	LG �����WKH�NRUHDQ�ZDYH�LQ�YLHWQDP	FDWLG ���YLHWQDP�WUDGH�PDUNUH�KWP
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,FZ� 4VDDFTT� 'BDUPST� JO� UIF� *OUFSOBUJPOBM� 'SBODIJTJOH
� $BTFT� PG� GPSFJHO� 'SBODIJTF� GJSNT� FOUFSJOH�

7JFUOBNFTF� .BSLFU

6N�4VOH�1JM� Ⱂ -FF�%POH�JM��

"CTUSBDU

)UDQFKLVLQJ� LV� RQH� RI� WKH� PRVW� HIIHFWLYH� VWUDWHJLHV� LQ� SURPRWLQJ� EXVLQHVV� HVWDEOLVKPHQW��

FUHDWLQJ� MREV� DQG� DFFHOHUDWLQJ� HFRQRPLF� JURZWK�� 7KXV�� PDQ\� FRXQWULHV� LQ� WKH� ZRUOG� IRVWHU�
IUDQFKLVH� EXVLQHVV� DQG� VXSSRUW� WKH� IUDQFKLVH� LQGXVWU\� E\� HQDFWLQJ� UHOHYDQW� UHJXODWLRQV� DQG�
PDNLQJ� GHYHORSPHQW� SROLFLHV�� 9LHWQDP� GHUHJXODWHG� IUDQFKLVH� PDUNHW� WKURXJK� PDNLQJ�
IUDQFKLVH�UHODWHG� ODZV� RQ� -XQH�� ����� DQG� DIWHU� MRLQLQJ� :72� LQ� ������ 9LHWQDPHVH�

JRYHUQPHQW� RSHQHG� XS� WKH� � IUDQFKLVH� PDUNHW� E\� OHWWLQJ� IRUHLJQ� LQYHVWRUV� DFTXLUH� �����
VKDUH� RQ� WKHLU� LQYHVWPHQW� LQ� 9LHWQDP�� ,Q� DGGLWLRQ�� 9LHWQDPHVH� FRQVXPHU
V� UDSLGO\� JURZLQJ�
LQFRPH� DQG� LQFUHDVLQJ� OLNLQJ� IRU� ZHVWHUQ� OLIH� VW\OH� PDNH� 9LHWQDPHVH� IUDQFKLVH� PDUNHW�
DWWUDFWLYH� DQG� SURILWDEOH�� )RU� WKLV� UHDVRQ�� PDQ\� JOREDO� IUDQFKLVH� ILUPV� DUH� FRPSHWLQJ� WR� JHW�
WKH� EHVW� VHDWV�� +RZHYHU�� WKHUH� KDV� EHHQ� QR� .RUHDQ� DWWHPSW� WR� SURIRXQGO\� VWXG\� RYHU�

9LHWQDPHVH� IUDQFKLVH� PDUNHW�� 7KH� SXUSRVH� RI� WKLV� VWXG\� ZRXOG� IRFXV� RQ� DQDO\]LQJ� DQG�
HYDOXDWLQJ� FDVHV� RI� .RUHDQ� DQG� LQWHUQDWLRQDO� ILUPV� ZKLFK� VXFFHVVIXOO\� HQWHUHG� 9LHWQDPHVH�
PDUNHW� DQG� RQ� SURSRVLQJ� HIIHFWLYH� VWUDWHJLHV� DQG� NH\� VXFFHVV� IDFWRUV�� 7KH� UHVXOW� RI� WKLV�
VWXG\� LQGLFDWHV� WKDW� WKH� FRPSDQLHV� VXFFHVVIXOO\� VHWWOHG� GRZQ� WR� WKH� 9LHWQDPHVH� PDUNHW� KDYH�

GHYHORSHG� PDUNHWLQJ� VWUDWHJLHV� ZKLFK� ILW� WKHLU� VWUHQJWKV�� DQG� WKHLU� FRPPRQ� NH\� VXFFHVV�
IDFWRUV� DUH� ��� PDNLQJ� WKH� EHVW� RI� ILUVW� PRYHU� DGYDQWDJH�� ��� DGDSWLQJ� WKHPVHOYHV� WR� ORFDO�
WDVWHV� DQG� EHKDYLRUV� YLD� V\VWHPDWLF� DQG� VFLHQWLILF� PDUNHW� UHVHDUFK�� ��� PDNLQJ� WKRURXJK�
VXSHUYLVLRQ� RQ� VDIHW\� DQG� K\JLHQH�� ��� GRLQJ� VWUDWHJ\� RI� ILUVWO\� GLUHFWO\� EHLQJ� RSHUDWHG� DQG�
VHWWOHG� GRZQ� E\� IUDQFKLVRU�� ODWHU� EHLQJ� PDQDJHG� E\� IUDQFKLVHHV�� ��� EHQFKPDUNLQJ� ERWK�

VXFFHVVIXO� DQG� IDLOHG� FDVHV� LQ� RWKHU� FRXQWULHV�

.H\� :RUGV � )UDQFKLVH�� ,QWHUQDWLRQDO� )UDQFKLVLQJ�� .H\� 6XFFHVV� )DFWRU�� 9LHWQDP�� &DVH�
6WXG\

� � 'RFWRUDO� 6WXGHQW�� 'HSDUWPHQW� RI� %XVLQHVV� DQG� $GPLQLVWUDWLRQ�� 6HRXO� 6FKRRO� RI� ,QWHJUDWHG� 6FLHQFH� DQG� 7HFKQRORJLHV
� &RUUHVSRQGLQJ� $XWKRU�� $VVRFLDWH� 3URIHVVRU�� 6FKRRO� RI� %XVLQHVV�� 6HMRQJ� 8QLYHUVLW\�
� � � �GRQOHH#VHMRQJ�DF�NU�
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