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Ǿ�İĳĮȡȝȠȖȒ�ʌȡĮȖȝĮĲȠʌȠȚȒșȘțİ�ıİ�ǻȘȝȩıȚȠ�īİȞȚțȩ�ȁȪțİȚȠ��Ǿ�ȠȝȐįĮ�ĲȘȢ�
ĮʌȠĲİȜȠȪȞĲĮȞ�Įʌȩ�ĲȠȞ�ʌȡȫĲȠ�ıȣȖȖȡĮĳȑĮ�țĮȚ�ȐȜȜȠȣȢ�įȪȠ�ȝĮșȘȝĮĲȚțȠȪȢ��
ıĲȠȣȢ�ȠʌȠȓȠȣȢ�İįȫ�įȓȞȠȞĲĮȚ�ĲĮ�ȥİȣįȫȞȣȝĮ�ȂĮȞȫȜȘȢ�țĮȚ�īȚȐȞȞȘȢ��ȝİ����
țĮȚ� ��� ȑĲȘ� ȣʌȘȡİıȓĮȢ� ĮȞĲȓıĲȠȚȤĮ�� Ǿ� įȚĮįȚțĮıȓĮ� İȞĲȐȤșȘțİ� ıİ�
İʌȚȝȠȡĳȦĲȚțȩ�ʌȡȩȖȡĮȝȝĮ� İțʌĮȚįİȣĲȚțȫȞ� ĲȘȢ�ȈȤȠȜȚțȒȢ�ȆİȡȚĳȑȡİȚĮȢ�țĮȚ�
ʌȡĮȖȝĮĲȠʌȠȚȒșȘțİ� İȞĲȩȢ� įȪȠ� ȝȘȞȫȞ� țĮĲȐ� ĲȠ� ıȤȠȜȚțȩ� ȑĲȠȢ� ���������
ǼȚįȚțȩĲİȡĮ��ıȤİįȚȐıĲȘțĮȞ�țĮȚ�įȚİȟȒȤșȘțĮȞ� ĲȡİȚȢ�ȝȠȞȩȦȡİȢ�įȚįĮıțĮȜȓİȢ�
ȝİ�������țĮȚ����İțʌĮȚįİȣĲȚțȠȪȢ�ʌĮȡĮĲȘȡȘĲȑȢ�ȞĮ�ıȣȝȝİĲȑȤȠȣȞ�ıĲȘȞ�țȐșİ�
ȝȓĮ�� ǹȡȤȚțȐ� ıȤİįȚȐıĲȘțİ� Ș� �Ș� ȑțįȠıȘ� ĲȠȣ� ȝĮșȒȝĮĲȠȢ� ıȤİĲȚțȐ� ȝİ� ĲȘ�
įȚİȡİȪȞȘıȘ� ĲȘȢ� ȑȞȞȠȚĮȢ� ĲȘȢ� ʌȣțȞȩĲȘĲĮȢ� țĮȚ� ĲȘȢ� įȚĮįȠȤȚțȩĲȘĲĮȢ� ıĲĮ�
ȕĮıȚțȐ� ȣʌȠıȪȞȠȜĮ� ĲȦȞ� ʌȡĮȖȝĮĲȚțȫȞ� ĮȡȚșȝȫȞ�� ıȘȝİȚȫȞȠȞĲĮȢ ĲȚȢ�
ȣʌȠșİĲȚțȑȢ�ĮʌĮȞĲȒıİȚȢ�Įʌȩ�ȐȡȚıĲȠȣȢ��ȝȑĲȡȚȠȣȢ��țĮȚ�ĮįȪȞĮȝȠȣȢ�ȝĮșȘĲȑȢ��
țĮșȫȢ�țĮȚ�ĲȠȣȢ�ʌȚșĮȞȠȪȢ�ĲȡȩʌȠȣȢ�ȝİ�ĲȠȣȢ�ȠʌȠȓȠȣȢ�șĮ�ıȣȞȑȤȚȗİ�ıİ�țȐșİ�
ʌİȡȓʌĲȦıȘ� Ș� ıȣȗȒĲȘıȘ� ȝȑıĮ� ıĲȘȞ� ĲȐȟȘ�� ȀĮĲȩʌȚȞ�� ʌȡĮȖȝĮĲȠʌȠȚȒșȘțİ�
ĲȡȓȦȡȘ�ıȣȞȐȞĲȘıȘ�ıĲȠ�ıȤȠȜİȓȠ��ȝİ� ĲȘȞ� İȟȒȢ�ȠȡȖȐȞȦıȘ��Ƞ�ȋĮȡȐȜĮȝʌȠȢ�
ȑțĮȞİ� ȝȓĮ� ��ȜİʌĲȘ� ʌĮȡȠȣıȓĮıȘ� ĲȘȢ� ȂȂ� ıĲȠȣȢ� İțʌĮȚįİȣĲȚțȠȪȢ�
ʌĮȡĮĲȘȡȘĲȑȢ��ĮțȠȜȠȣșȠȪȝİȞȘ�Įʌȩ�ĲȘȞ�ȦȡȚĮȓĮ�įȚįĮıțĮȜȓĮ�ĲȠȣ�ȝĮșȒȝĮĲȠȢ�
�ȝİ�ĲȘȞ�ʌĮȡȠȣıȓĮ�ȩȜȦȞ�ĲȦȞ�İțʌĮȚįİȣĲȚțȫȞ�țĮȚ�ĲȠȣ�ıȣȝȕȠȪȜȠȣ�ıİ�ȡȩȜȠ�
ʌĮȡĮĲȘȡȘĲȫȞ�� țĮȚ� ȝȓĮ� ĲİȜȚțȒ� ıȣȗȒĲȘıȘ� ȝİ� ȩȜȠȣȢ� ĲȠȣȢ� ıȣȝȝİĲȑȤȠȞĲİȢ�
ʌȐȞȦ�ıĲȘ�įȚįĮıțĮȜȓĮ�ʌȠȣ�ʌȡȠȘȖȒșȘțİ��ǹțȠȜȠȪșȦȢ��Ș�ȠȝȐįĮ�ĲȦȞ�ĲȡȚȫȞ�
ȕȡȑșȘțİ� ȖȚĮ� ȞĮ� ĮȟȚȠȜȠȖȒıİȚ� ĲȚȢ� ʌĮȡĮĲȘȡȒıİȚȢ� ʌȠȣ� įȚĮĲȣʌȫșȘțĮȞ Įʌȩ�
ĲȠȣȢ� ıȣȞĮįȑȜĳȠȣȢ�� ĮȜȜȐ� țĮȚ� ĲȚȢ� ʌȡȠıȦʌȚțȑȢ� ʌĮȡĮĲȘȡȒıİȚȢ� țĮȚ�
ĮȞĮșİȫȡȘıİ� ĲȠ� ȝȐșȘȝĮ�� ǹȣĲȒ� Ș� įȚĮįȚțĮıȓĮ� İʌĮȞĮȜȒĳșȘțİ� ȐȜȜİȢ� įȪȠ�
ĳȠȡȑȢ�� ȠʌȩĲİ� � ȠȜȠțȜȘȡȫșȘțİ� Ƞ ĲȡȚʌȜȩȢ țȪțȜȠȢ� ĲȘȢ� ȂȂ�� ıİ� ĲȡİȚȢ�
įȚĮĳȠȡİĲȚțȑȢ� ĲȐȟİȚȢ� ĲȘȢ� ǹǯ� ȁȣțİȓȠȣ�� � Ǿ� ȩȜȘ� � ʌĮȡȑȝȕĮıȘ� ȑțȜİȚıİ� ȝİ��
İȣȡİȓĮ�İȞȘȝȑȡȦıȘ�ȐȜȜȦȞ����țĮșȘȖȘĲȫȞ�ȝĮșȘȝĮĲȚțȫȞ� ĲȘȢ�ʌİȡȚĳȑȡİȚĮȢ�
ȉĮ� İȡİȣȞȘĲȚțȐ� įİįȠȝȑȞĮ� ıȣȖțİȞĲȡȫșȘțĮȞ� ȝȑıȦ� ȜİʌĲȠȝİȡȠȪȢ�
ʌİȡȚȖȡĮĳȒȢ�ĲȦȞ�ıĲĮįȓȦȞ�ĲȘȢ�ȑȡİȣȞĮȢ��ȕȚȞĲİȠıțȠʌȒıİȚȢ�ĲȦȞ�ȝĮșȘȝȐĲȦȞ�
țĮȚ� ȘȤȠȖȡĮĳȒıİȚȢ� ĲȦȞ� ıȣȞĮȞĲȒıİȦȞ� ĲȘȢ� ȠȝȐįĮȢ� ĲȦȞ� ĲȡȚȫȞ�
İțʌĮȚįİȣĲȚțȫȞ�� țĮșȫȢ� țĮȚ� ȤȡȒıȘȢ� ĮȞĮıĲȠȤĮıĲȚțȠȪ� ȘȝİȡȠȜȠȖȓȠȣ�� Ǿ�
șİȝĮĲȚțȒ� ĮȞȐȜȣıȘ� ĲȦȞ� įİįȠȝȑȞȦȞ� �0LOHV� 	� +XEHUPDQ�� ������ ȑĳİȡİ�
ıĲȘȞ�İʌȚĳȐȞİȚĮ�ȗȘĲȒȝĮĲĮ�ʌȠȣ�ĮĳȠȡȠȪȞ�ĲȚȢ�įȣıțȠȜȓİȢ�țĮĲȐ�ĲȘȞ�İĳĮȡȝȠȖȒ�
ĲȠȣ�ȝȠȞĲȑȜȠȣ�ĲȘȢ�ȂȂ��ĲĮ�ʌĮȚįĮȖȦȖȚțȐ�ĲȠȣ ȠĳȑȜȘ��țĮȚ�ĲĮ�ȝİȚȠȞİțĲȒȝĮĲȐ�
ĲȠȣ�

ǹȃǹȁȊȈǾ�ǻǼǻȅȂǼȃȍȃ�Ȁǹǿ�ǹȆȅȉǼȁǼȈȂǹȉǹ

ǻȣıțȠȜȓİȢ�țĮĲȐ�ĲȘȞ�İĳĮȡȝȠȖȒ�ĲȠȣ�ȝȠȞĲȑȜȠȣ

ǹȡȤȚțȐ�� ȜȩȖȦ� ĲȘȢ� ʌȡȫĲȘȢ� ĳȠȡȐȢ� ʌȡĮȖȝĮĲȠʌȠȓȘıȘȢ� ĲȘȢ� ʌĮȡȑȝȕĮıȘȢ��
įȣıțȠȜȓĮ� ĮʌȠĲȑȜİıİ� ĲȠ� ȖİȖȠȞȩȢ� ȩĲȚ� Ƞ� ʌȡȫĲȠȢ� ıȣȖȖȡĮĳȑĮȢ� ȑʌȡİʌİ� ȞĮ�
ıȣȞįȣȐıİȚ� ĲĮȣĲȩȤȡȠȞĮ ĲȡİȚȢ� ȡȩȜȠȣȢ�� ĲȠȣ� İʌȚȝȠȡĳȦĲȒ� ĲȩıȠ� ĲȘȢ� ȠȝȐįĮȢ�
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ȂȂ�ȩıȠ�țĮȚ�ĲȘȢ�İȣȡȪĲİȡȘȢ�ȠȝȐįĮȢ�ĲȦȞ�İțʌĮȚįİȣĲȚțȫȞ�ʌȠȣ�ıȣȝȝİĲİȓȤĮȞ�
ıĲȘȞ�ʌĮȡĮĲȒȡȘıȘ�ĲȠȣ��ȝĮșȒȝĮĲȠȢ��ĲȠȣ�ȝȑȜȠȣȢ�ĲȘȢ�ȠȝȐįĮȢ�ȂȂ��ĮȜȜȐ�țĮȚ�
ĲȠȣ� įȚİȣțȠȜȣȞĲȒ� �IDFLOLWDWRU�� ĲȘȢ� įȚĮįȚțĮıȓĮȢ��ǹțȠȜȠȪșȦȢ�� ĮȞȑțȣȥĮȞ�ȠȚ�
İȟȒȢ�įȣıțȠȜȓİȢ�

Į�� Ǿ� İȝʌȚıĲȠıȪȞȘ� ĲȦȞ� ıȣȞĮįȑȜĳȦȞ� ĮʌȑȞĮȞĲȚ� ıĲȘ� įȚĮįȚțĮıȓĮ� țĮȚ� ıĲȠ�
ʌȡȩıȦʌȠ�ĲȠȣ�ıȣȞĮįȑȜĳȠȣ�İʌȚȝȠȡĳȦĲȒ�

ȋĮȡ��� ȅȚ� ıȣȞȐįİȜĳȠȚ� șĮ� ʌĮȡĮĲȘȡȠȪȞ� ĲȘ� ȝȐșȘıȘ� ĲȦȞ� ȝĮșȘĲȫȞ� țĮȚ� ĲȚȢ�
ĮȜȜĮȖȑȢ� ıĲĮ� ıȣȝĳȦȞȘșȑȞĲĮ� >ıĲȠ� ıȤİįȚĮıȝȩ� ĲȠȣ� ȝĮșȒȝĮĲȠȢ@� Įʌȩ� ĲȠȞ�
İțʌĮȚįİȣĲȚțȩ�ʌȠȣ�țȐȞİȚ�ĲȠ�ȝȐșȘȝĮ�

ī���ǼıȪ�ĲȠ�ȜİȢ�ĮȣĲȩ��ȅȚ�ȐȜȜȠȚ����ʌȠȣ�șĮ�ȑȡșȠȣȞ��șĮ�ʌĮȡĮĲȘȡȒıȠȣȞ�İıȑȞĮ��
>ĲȠ�įȚįȐıțȠȞĲĮ@�

Ȃ��� ȈȠȣ� ȝȚȜȐȦ� ȖȚĮĲȓ� țĮȚ� İıȪ� įİȞ� ȒȟİȡİȢ� țȐʌȠȚĮ� ʌȡȐȖȝĮĲĮ� ıĲȘȞ� ĮȡȤȒ� țĮȚ�
ȝʌİȡįİȪĲȘțİȢ����ȀĮȚ�ĲȚ�ȞĮ�ȝȠȣ�țȐȞİȚȢ�İȝȑȞĮ�ĲȫȡĮ��ǼʌĮȖȖİȜȝĮĲȚțȒ�ĮȞȐʌĲȣȟȘ�
ıİ� ȝȓĮ� >įȚįĮțĲȚțȒ@� ȫȡĮ�«� ǼȖȫ� įİȞ� șİȦȡȫ� ȩĲȚ� İʌİȚįȒ� șĮ� țȐȞȦ� >ĲȠ�
İȡİȣȞȘĲȚțȩ@� ȝȐșȘȝĮ� șĮ� ȑȤȦ� İʌĮȖȖİȜȝĮĲȚțȒ� ĮȞȐʌĲȣȟȘ����� ȂʌȒțĮȝİ� ıĲȠ�
ʌĮȚȤȞȓįȚ�ȖȚĮ�ȞĮ�ıİ�ȕȠȘșȒıȠȣȝİ��ȩȤȚ�ȖȚĮ�İȝȐȢ�

ȅȚ� 'DUOLQJ�+DPPRQG țĮȚ 5LFKDUGVRQ ������� ĮȞĮĳȑȡȠȞĲĮȚ� ıİ� ȑȡİȣȞİȢ�
ʌȠȣ� ȣʌȠıĲȘȡȓȗȠȣȞ� ȩĲȚ� Ƞ� ıȤȘȝĮĲȚıȝȩȢ ȝȚĮȢ� İʌĮȖȖİȜȝĮĲȚțȒȢ� țȠȚȞȩĲȘĲĮȢ�
İțʌĮȚįİȣĲȚțȫȞ�İȓȞĮȚ�ȖİȝȐĲȠȢ�Įʌȩ�ıȣȖțȡȠȪıİȚȢ��ıȚȦʌȑȢ�țĮȚ�ʌĮȡİȟȘȖȒıİȚȢ�

ȕ��ǶʌĮȡȟȘ�ĳȩȕȠȣ�ĲȘȢ�įȘȝȩıȚĮȢ�ȑțșİıȘȢ�țĮȚ�ĲȦȞ�İȞįİȤȩȝİȞȦȞ�ĮȡȞȘĲȚțȫȞ�
țȡȚĲȚțȫȞ�

ȉȠ� ȗȒĲȘȝĮ� ĮȣĲȩ� İʌȚıȘȝĮȓȞİĲĮȚ� ĲȩıȠ� Įʌȩ� ĲȠ� ȂĮȞȫȜȘ� ȩıȠ� țĮȚ� Įʌȩ� ĲȠ�
īȚȐȞȞȘ��ȋĮȡĮțĲȘȡȚıĲȚțȐ�� Ƞ�īȚȐȞȞȘȢ�ĮȞĮĳȑȡİȚ� ʌȦȢ ©ȐȝĮ įİȞ�țȐȞİȚȢ� ȑȞĮ�
H[SHUW�OHVVRQ��șĮ�ıȤȠȜȚĮıĲİȓ��șĮ�ıİ�țȡȓȞİȚ�Ƞ�ȐȜȜȠȢ��ıİ�ȐȜȜȠ�İʌȓʌİįȠª�

Ȗ��Ǿ�İȝȝȠȞȒ�ıĲȠ�ĮȞĮȜȣĲȚțȩ ʌȡȩȖȡĮȝȝĮ�țĮȚ�ıĲȘȞ�ʌİȡʌĮĲȘȝȑȞȘ�

ȉȠ� ĮțȩȜȠȣșȠ� ĮʌȩıʌĮıȝĮ� İȓȞĮȚ� Įʌȩ� ĲȠ� ȘȝİȡȠȜȩȖȚȠ� ĲȠȣ� ʌȡȫĲȠȣ�
ıȣȖȖȡĮĳȑĮ�

ȋȦȡȓȢ� ȞĮ� ȑȤȠȣȝİ� ıȣȞİȞȞȠȘșİȓ� Įʌȩ� ʌȡȚȞ�� ȩȜȠȚ�� ĮȕȓĮıĲĮ�� ȟİțȚȞȒıĮȝİ� ȞĮ�
ʌĮȓȡȞȠȣȝİ� ȦȢ� ȕȐıȘ� ȖȚĮ� ĲȠ� ıȤİįȚĮıȝȩ� ĲȠȣ� ȝĮșȒȝĮĲȠȢ� ĲȠ� ĮȞĮȜȣĲȚțȩ�� ȠȪĲİ�
țĮȞ�ȐȜȜĮ�İȟȦıȤȠȜȚțȐ�ȕȠȘșȒȝĮĲĮ��

ȊʌȒȡȤİ�ȑȜȜİȚȥȘ�İȟȠȚțİȓȦıȘȢ�ȝİ�ĲȘȞ�țȡȚĲȚțȒ�țĮȚ�İȡİȣȞȘĲȚțȒ�ʌȡȠıȑȖȖȚıȘ�
ĲȠȣ�ʌȡȠȖȡȐȝȝĮĲȠȢ�ıʌȠȣįȫȞ��ȫıĲİ�ȞĮ�ʌȡȠțȪȥȠȣȞ�ȤȡȒıȚȝİȢ�ıȣȞȑʌİȚİȢ�ȖȚĮ�
ĲȘ�ȝȐșȘıȘ�ĲȦȞ�ȝĮșȘĲȫȞ�țĮȚ�ĲȘ�įȚįĮıțĮȜȓĮ��$NLED 	�:LONLQVRQ���������
ȋĮȡĮțĲȘȡȚıĲȚțȒ� İȓȞĮȚ� Ș� ĮțȩȜȠȣșȘ� įȒȜȦıȘ� ĲȠȣ� ȂĮȞȫȜȘ�� Ƞ� ȠʌȠȓȠȢ�
İțĳȡȐȗİȚ�įȣıʌȚıĲȓĮ�ʌȡȠȢ�ĲȚȢ�İȡȦĲȒıİȚȢ�ĮȞȠȚțĲȠȪ�ĲȪʌȠȣ�

ȅ� ıȤİįȚĮıȝȩȢ� ĲȠȣ� ȝĮșȒȝĮĲȠȢ� ȒĲĮȞ� įȪıțȠȜȠȢ� ȖȚĮĲȓ� İȓȤİ� ʌȡȠįȚĮȖȡĮĳȑȢ��
ĮȞȠȚțĲȑȢ� İȡȦĲȒıİȚȢ�� ǼȖȫ� ȑțĮȞĮ� ʌȠĲȑ� ĲȑĲȠȚȠ� ȝȐșȘȝĮ�� ǵȤȚ�� ȆȫȢ� șĮ� ȕȖİȚ� Ș�
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ȪȜȘ��ȆȐȡĲȠ�ĳȐĲȠ��ȈĲȠ�>țĮșȘȝİȡȚȞȩ@�ȝȐșȘȝĮ�ȑĲıȚ�İȓȞĮȚ��ȀȐʌȠȚȠȚ�>ȝȐȜȚıĲĮ@�
įİȞ�ȕȐȗȠȣȞ�>țĮȞ@�İȡȦĲȒıİȚȢ��țȐʌȠȚȠȚ�țȐȞȠȣȞ�ʌĮȡȠȣıȓĮıȘ��ıİȝȚȞȐȡȚȠ�

ǹȜȜȐ�țĮȚ�Ƞ�īȚȐȞȞȘȢ��șȓȖİȚ�ȑȞĮ�ĳĮȚȞȩȝİȞȠ�ʌȠȣ�ıȣȤȞȐ�ĮʌĮȞĲȐĲĮȚ�ȝȑıĮ�ıĲȚȢ�
ĲȐȟİȚȢ�

ĭȠȕȐȝĮȚ� ȩĲȚ� įİ� șĮ� ȕȖȐȜȠȣȝİ� țĮȞȑȞĮ� ıȣȝʌȑȡĮıȝĮ� >Įʌȩ� ĲȘ� ȝȐșȘıȘ� ĲȦȞ�
ȝĮșȘĲȫȞ@�țĮȚ�șĮ�ĲĮ�ʌĮȡĮĲȒıȠȣȞ«�ǻİȞ�ȑȤȠȣȞ�ȝȐșİȚ�ȞĮ�įȠȣȜİȪȠȣȞ�ĮȞȠȚțĲȐ�
ʌȡȠȕȜȒȝĮĲĮ«�ȅ�ȑȜȜȘȞĮȢ�ȝĮșȘĲȒȢ�ȑȤİȚ�ıĲȠ�ȝȣĮȜȩ�ĲȠȣ�ȝȚĮ�ȝİșȠįȠȜȠȖȓĮ�ȖȚĮ�
ȞĮ�ȜȪȞİȚ�İȟȓıȦıȘ��ȝȚĮ�ȝİșȠįȠȜȠȖȓĮ�ȖȚĮ�ȞĮ�ȜȪȞİȚ�ĮȞȓıȦıȘ��ȄĮĳȞȚțȐ�șĮ�ʌȐİȚ�
ĲȠ�ȝȣĮȜȩ�ĲȠȣ�İțİȓ��>ȞĮ�ıțİĳĲİȓ�ĮȞȠȚțĲȐ@��ȉȠ�ȝȣĮȜȩ�ĲȠȣ�șĮ�ʌȐİȚ�ʌȡȫĲĮ�ıĲȘ�
ȝİșȠįȠȜȠȖȓĮ�

Ǿ� İʌȚȡȡȠȒ� İȞȩȢ� ³ȐĲȣʌȠȣ� ĳȡȠȞĲȚıĲȘȡȚĮțȠȪ� ĲȡȩʌȠȣ� ıțȑȥȘȢ´� ıĲȘ�
įȚįĮıțĮȜȓĮ��įȣıțȠȜİȪİȚ�ĲȘȞ�İʌİȟİȡȖĮıȓĮ ĮȞȠȚțĲȫȞ�İȡȦĲȒıİȦȞ�

Ȃ���ȆȡȠıʌĮșȫ�ȞĮ�ĲȠȣȢ�įİȓȟȦ�ȩĲȚ�ʌȡȑʌİȚ�ȞĮ�ȟȑȡȠȣȞ�șİȦȡȓĮ��ĲȠȣȢ�ȠȡȚıȝȠȪȢ��
ĲȚȢ�ʌĮȡĮĲȘȡȒıİȚȢ�țĮȚ�ĲĮ�ȝĮșȘȝĮĲȚțȐ�ıİ�ȕȐșȠȢ��ȆİȡȚĲĲȩ�ȞĮ�ıȠȣ�ʌȦ�ȩĲȚ�įİȞ�
ʌĮȡĮțȠȜȠȣșȠȪȞ�� ȐȝĮ� įİȞ� ĲȠȣȢ� țȐȞİȚȢ� șȑȝĮĲĮ�� ǻȚĮʌȓıĲȦıĮ� ȩĲȚ� Įʌȩ� ĲȠ�
ĳȡȠȞĲȚıĲȒȡȚȠ� ĲĮ� ȟȑȡĮȞİ� ȩȜĮ� ȝİ� ıȣȞĲĮȖȑȢ�� ȉȚ� ȝĮȢ� ȜİȢ� țȪȡȚİ� ȖȚĮ� șİȦȡȓĮ��
ǼȝİȓȢ� ʌȡȑʌİȚ� ȞĮ� ȜȪıȠȣȝİ� ĮıțȒıİȚȢ�� ĬȑȜȠȞĲĮȢ� țĮȚ� ȝȘ�� İȓĲİ� įȠȪȜİȣİȢ� ıĲĮ�
ĳȡȠȞĲȚıĲȒȡȚĮ��İȓĲİ�ȩȤȚ��ĲĮ�ĳȡȠȞĲȚıĲȒȡȚĮ�ıİ�İʌȘȡİȐȗȠȣȞ�ıĲȘ�țĮșȘȝİȡȚȞȩĲȘĲĮ�
ıȠȣ��İȓȞĮȚ�Įʌȩ�ʌȐȞȦ�ıȠȣ��ȅʌȩĲİ�ıȣȝȕȚȕȐȗİıĮȚ��ȉȠ�ĳȡȠȞĲȚıĲȒȡȚȠ�șĮ�ȕȐȜİȚ�
��� ȥȘĳȓįİȢ��ǼȖȫ�șĮ�ȕȐȜȦ�ȐȜȜİȢ�����țĮȚ�ȩ�ĲȚ�ȕȖİȚ�țĮȜȩ�

ǵʌȦȢ��İʌȓıȘȢ��țĮȚ�Ș�ʌİȡȚȡȡȑȠȣıĮ�țȠȚȞȦȞȚțȒ�ĮĲȝȩıĳĮȚȡĮ�

ī��� ȠȚ� ȖȠȞİȓȢ� >ĲȦȞ� ȝĮșȘĲȫȞ@� ȝʌȠȡİȓ� ȞĮ� ĮȞĲȚįȡȐıȠȣȞ�� ȂĮȢ� ȕȐȗİȚȢ� țȐʌȠȚĮ�
șȑȝĮĲĮ�ȖİȞȚțȐ�>ĮȞȠȚțĲȐ@��ȉĮ�ʌĮȚįȚȐ�ȝĮȢ�șĮ�ʌȐȞİ�ȞĮ�įȫıȠȣȞ�>ıȣȖțİțȡȚȝȑȞİȢ@�
İȟİĲȐıİȚȢ�

į�� Ǿ� ȐȡȞȘıȘ� ȝȚĮȢ� ȝİȡȓįĮȢ� ȝĮșȘĲȫȞ� ȞĮ� ıȣȝȝİĲȐıȤȠȣȞ� ıĲȘ� įȚĮįȚțĮıȓĮ�
ʌĮȡȐ�ĲȘȞ�ʌĮȡȠȣıȓĮ�ĲȠȣ�ȈȣȝȕȠȪȜȠȣ�țĮȚ�ĮȡțİĲȫȞ�İțʌĮȚįİȣĲȚțȫȞ�

ǵʌȦȢ�ıȘȝİȚȫȞİĲĮȚ�ıĲȠ�ȘȝİȡȠȜȩȖȚȠ�ĲȠȣ�ʌȡȫĲȠȣ�ıȣȖȖȡĮĳȑĮ�

�� Įʌȩ� ĲȠȣȢ� ��� ȖȠȞİȓȢ� įȒȜȦıĮȞ� ȩĲȚ� įİȞ� İʌȚĲȡȑʌȠȣȞ� ıĲĮ� ʌĮȚįȚȐ� ĲȠȣȢ� ȞĮ�
ʌĮȡĮțȠȜȠȣșȒıȠȣȞ�ĲȠ�ȝȐșȘȝĮ�ȜȩȖȦ�ĲȘȢ�ȕȚȞĲİȠıțȩʌȘıȘȢ�

İ�� Ǿ� ȝȘ� ʌȡȩĲİȡȘ� İȝʌİȚȡȓĮ� ȠȡȖĮȞȦȝȑȞȘȢ� ʌĮȡĮĲȒȡȘıȘȢ� țĮȚ� Ș� ȝȘ�
țĮĲĮȞȩȘıȘ� ĲȠȣ� ʌȡȦĲȠțȩȜȜȠȣ� ʌĮȡĮĲȒȡȘıȘȢ� İț� ȝȑȡȠȣȢ� ĲȦȞ�
İțʌĮȚįİȣĲȚțȫȞ�

ī�� ĬȑȜȦ� ȞĮ� įȦ� ȑȞĮ� ȕȓȞĲİȠ�� ȞĮ� įȦ� ʌȫȢ� ȖȓȞİĲĮȚ� Ș� ʌĮȡĮĲȒȡȘıȘ�� ǼȖȫ�
ĮȖȤȫȞȠȝĮȚ� ʌȫȢ� ȖȓȞİĲĮȚ�� ȑȤİȚ ȕĮȕȠȪȡĮ�� įİȞ� ȝʌȠȡİȓȢ� ȞĮ� ʌĮȡĮĲȘȡȒıİȚȢ� ȑȞĮ�
ȐĲȠȝȠ��ȃĮ�ʌȐȝİ�țȠȞĲȐ�ĲȠȣȢ�Ȓ�ȩȤȚ��ȃĮ�ĲȠȣȢ�ȝȚȜȒıȠȣȝİ�țĮȚ�ĮȞ�ȞĮȚ��ʌȫȢ�ȞĮ�
İʌȑȝȕȠȣȝİ�
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ȅĳȑȜȘ

ȅȚ�İțʌĮȚįİȣĲȚțȠȓ�

Į�� ĮȞĮțȐȜȣȥĮȞ� ıȣȖțİțȡȚȝȑȞİȢ� ĮįȣȞĮȝȓİȢ� ıĲȠ� ȖȞȦıĲȚțȩ� ȣʌȩȕĮșȡȠ� ĲȦȞ�
ȝĮșȘĲȫȞ�

ȆĮȡĮĲȘȡȘĲȒȢ��ȂȠȣ�ȑțĮȞİ�İȞĲȪʌȦıȘ�Ș�įȣıțȠȜȓĮ�ĲȦȞ�ʌĮȚįȚȫȞ�ȞĮ�ȤİȚȡȚıĲȠȪȞ�
țȜȐıȝĮĲĮ��ȈĲȘȞ��Ș įȡĮıĲȘȡȚȩĲȘĲĮ�ĲĮ�ʌĮȚįȚȐ�ĲĮ�ȝİĲȑĲȡİȥĮȞ�ıİ�įİțĮįȚțȠȪȢ�
țĮȚ� ĮıȤȠȜȒșȘțĮȞ� ȝȩȞȠ� ȝİ� ĮȣĲȩ�� ǻİȞ� ȑĳĲȚĮȟĮȞ� țĮșȩȜȠȣ� ȚıȠįȪȞĮȝĮ�
țȜȐıȝĮĲĮ��ǻȚįȐıțȦ�ıȣȞȑȤİȚĮ�ıİ�ȁȪțİȚȠ��ǼȓȤĮ�ĲȘȞ�İȞĲȪʌȦıȘ�ȩĲȚ�ĲĮ�ʌĮȚįȚȐ�
ıĲȠ�īȣȝȞȐıȚȠ�ĮıȤȠȜȠȪȞĲĮȚ�ʌȠȜȪ�ȝİ�țȜȐıȝĮĲĮª��ĮȜȜȐ�įİȞ�İȓȞĮȚ�ȑĲıȚ�

ȕ��ȑțĮȞĮȞ�șİĲȚțȑȢ�įȚĮʌȚıĲȫıİȚȢ�ȖȚĮ�ĮįȪȞĮȝȠȣȢ�ȝĮșȘĲȑȢ�

Ȃ���ȂȓĮ�>ĮįȪȞĮȝȘ@�ȝĮșȒĲȡȚĮ�İȓȤİ�ȝȓĮ�ʌȠȜȪ�țĮȜȒ�ȚįȑĮ�ȖȚĮ�ıȣȗȒĲȘıȘ��ȩĲȚ�ĲȠ�
������țĮȚ�������İȓȞĮȚ�ȝİĲĮȟȪ�ĲȦȞ�țȜĮıȝȐĲȦȞ�����țĮȚ�������ĮȜȜȐ�įİȞ�İȓȤİ�ĲȠ�
șȐȡȡȠȢ�ȞĮ�ĲȘȞ ʌİȚ�įȘȝȩıȚĮ�

Ȗ��țĮĲĮȞȩȘıĮȞ�țĮȜȪĲİȡĮ�ĲȠȞ�ĲȡȩʌȠ�ȝȐșȘıȘȢ�ĲȦȞ�ȝĮșȘĲȫȞ�

Ȃ���ǼȖȫ�ȦȢ�ıȣȞȒșȦȢ�ĲĮ�ȤȡȩȞȚĮ�ĲĮ�ʌȠȜȜȐ�ʌȠȣ�įȠȣȜİȪȦ��Ș�įȚįĮıțĮȜȓĮ�ʌȠȣ�
țȐȞȦ� İȓȞĮȚ� įĮıțĮȜȠțİȞĲȡȚțȒ«� ĲȠ� ĮȞ țĮĲȐȜĮȕİ� ȑȞĮȢ� ȝĮșȘĲȒȢ� ȑȞĮ�
ĮȞĲȚțİȓȝİȞȠ�� ĳĮȓȞİĲĮȚ� ȝȑıĮ� Įʌȩ� ĲȘȞ� İĳĮȡȝȠȖȒ� ĲȘȢ� șİȦȡȓĮȢ�� ĮȜȜȐ� ĲȠ� ʌȫȢ
ȝĮșĮȓȞİȚ� ȑȞĮȢ�ȝĮșȘĲȒȢ��ĮȣĲȩ�įİȞ�ĲȠ�İȓȤĮ�ʌȡȠıİȖȖȓıİȚ�ȐȜȜȘ�ĳȠȡȐ«�İȓįĮȝİ�
ȝȑıĮ� Įʌȩ� ĲȠ� ȝȐșȘȝĮ� ʌȩıȠ� įȚĮĳȠȡİĲȚțȐ� ȝʌȠȡİȓ� ȞĮ� ıțȑĳĲİĲĮȚ� Ƞ� țȐșİ�
ȝĮșȘĲȒȢ�� ȆȠȣ� ĮȣĲȩ� İįȫ� ȖİȞȚțȐ� ĲȠ� ȟȑȡȠȣȝİ� țĮȚ� Įʌȩ� ĲȘ� ȗȦȒ� ȝĮȢ� țĮȚ� ĲȘȞ�
İʌȚıĲȒȝȘ�ȝĮȢ��ĮȜȜȐ�įİȞ�ĲȠ�ĮʌȠȜĮȝȕȐȞȠȣȝİ��Ȓ�įİȞ�ĲȠ�İȚıʌȡȐĲĲȠȣȝİ��Ȓ�įİȞ�ĲȠ�
ȜĮȝȕȐȞȠȣȝİ�ȣʌȩȥȘ�ȝĮȢ�ȩĲĮȞ�țȐȞȠȣȝİ�ĲȠ�ȝȐșȘȝĮ�

ȀĮȚ�ĮȜȜȠȪ�

ȆĮȡĮĲȘȡȘĲȒȢ�� ǵȤȚ� Ș� įȚțȒ� ıȠȣ� ĮʌȐȞĲȘıȘ� >ĲȠȣ� įȚįȐıțȠȞĲĮ@�� ĮȜȜȐ� Įʌȩ� ĲȘ�
ıȣȗȒĲȘıȘ�ĲȦȞ�ıȣȝȝĮșȘĲȫȞ�ĲȠȣ��ʌȡȠȒȜșİ�Ș�ȝȐșȘıȒ�ĲȠȣ�

į�� ȑȜĮȕĮȞ� șİĲȚțȐ� ĲȚȢ� ʌĮȡĮĲȘȡȒıİȚȢ� ĲȦȞ� ıȣȞĮįȑȜĳȦȞ� ıȤİĲȚțȐ ȝİ� ĲȠȞ�
ĲȡȩʌȠ įȚįĮıțĮȜȓĮȢ�ĲȠȣȢ�

Ȃ���Ǿ�İȟȑȜȚȟȘ��Ș�ĮȞĮĲȡȠĳȠįȩĲȘıȘ�� İȓȞĮȚ�ȝȚĮ�ȦȡĮȓĮ�įȚĮįȚțĮıȓĮ��ȖȚĮĲȓ� ȑȤİȚȢ�
ĲȚȢ� ʌĮȡĮĲȘȡȒıİȚȢ�� ȕȜȑʌİȚȢ� ĲȚ� ȑȤİȚ� ȖȓȞİȚ�� ǼȓȞĮȚ� ȤĮȡȐ�� ȖȚĮĲȓ� ʌĮȓȡȞİȚȢ�
ʌȜȘȡȠĳȠȡȓİȢ�Įʌȩ�ĲȠ�ʌȡĮȖȝĮĲȚțȩ�İʌȓʌİįȠ�

İ�� țĮȜȜȚȑȡȖȘıĮȞ� ȝȚĮ� ʌȠȜȣİʌȓʌİįȘ� ıȣȞİȡȖĮıȓĮ� ȝȑıĮ� ıİ� ȠȡȖĮȞȦȝȑȞȠ�
ʌȜĮȓıȚȠ�

ī���ȀȐȞȠȞĲĮȢ� ĲĮ� ȓįȚĮ�ʌȡȐȖȝĮĲĮ�ıȣȞȑȤİȚĮ� >įȚįȐıțȠȞĲĮȢ�ȝİ� ĲȠȞ� ȓįȚȠ� ĲȡȩʌȠ@��
șİȦȡİȓȢ� ĲȠȞ� İĮȣĲȩ�ıȠȣ�ȩĲȚ� İȓıĮȚ� Ƞ� WRS�� įȚȩĲȚ� ĲȠ�țȐȞİȚȢ� >ĲȠ�ȝȐșȘȝĮ@�ȝȩȞȠȢ�
ıȠȣ��țȐȞİȚȢ�ĲȠ�ȝȠȞȩȜȠȖȩ�ıȠȣ�țĮȚ�ȕȖĮȓȞİȚȢ�țĮȚ�ȜİȢ��³Į��ȡİ�ıȣ��ʌȠȚȠȢ�İȓȝĮȚ�´��
.ĮȚ� ȠȚ� ȝĮșȘĲȑȢ� Įʌȩ� țȐĲȦ�� ȜȑȞİ�� įİȞ� țĮĲĮȜĮȕĮȓȞȦ� ĲȓʌȠĲĮ�� >ĲȠ� ȜȑȞİ� ıİ�
ıȣȞĮįȑȜĳȠȣȢ� ıȠȣ�@�� ǻİȞ� ȑȤİȚȢ� țȐʌȠȚȠȞ� >ȐȜȜȠȞ� İțʌĮȚįİȣĲȚțȩ@�� ȞĮ� ıİ�
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İȣșȣȖȡĮȝȝȓȗİȚ�� ȞĮ�ıİ� İȟȠȝĮȜȪȞİȚ«�Ǿ�ȝȠȞĮȟȚȐ�ȝȑıĮ�ıĲȚȢ� ĮȓșȠȣıİȢ�ȝʌȠȡİȓ�
ȞĮ�ĳȑȡİȚ�ĮȣșĮȚȡİıȓİȢ�

ȆĮȡĮĲȘȡȘĲȒȢ�� ıȣȗȒĲȘıȘ� ȝİĲĮȟȪ� ĲȦȞ� ıȣȞĮįȑȜĳȦȞ� ȣʌȐȡȤİȚ� ıĲȠ� įȚȐȜȜİȚȝĮ��
ǻİȞ�ȑȤȦ�ıȣȞĮȞĲȒıİȚ�ıȣȞĮįȑȜĳȠȣȢ�ʌȠȣ�ȞĮ�ȝȘȞ�ȜȑȞİ�ȑțĮȞĮ�ĮȣĲȩ��İțİȓȞȠ�țĲȜ��
ȀĮȚ� ȞȠȝȓȗȦ� ȩĲȚ� İȓȞĮȚ� ȠȣıȚĮıĲȚțȒ� Ș� țȠȣȕȑȞĲĮ� ȑıĲȦ� țĮȚ� ıĲȠ� �ȜİʌĲȠ� ĲȠȣ�
įȚĮȜȜİȓȝĮĲȠȢ�� ǼıİȓȢ�� įȘȝȚȠȣȡȖȒıĮĲİ� ĲȠ� ʌȜĮȓıȚȠ�� ǺȐȜĮĲİ� ıȣȖțİțȡȚȝȑȞĮ�
ʌȜĮȓıȚĮ��įȚȠȤİĲİȪıĮĲİ�ıİ� ĲȣʌȚțȐ�ıȤȒȝĮĲĮ ĮȣĲȒȞ�ĲȘȞ�țȠȣȕȑȞĲĮ��ȀĮȚ�ȞȠȝȓȗȦ�
ȩĲȚ�ĮȣĲȩ�ȑȤİȚ�țȐĲȚ�ȞĮ�ʌȡȠıĳȑȡİȚ�

Ȃ��� țĮȜȜȚİȡȖİȓȢ� ȑȞĮ� ıʌȩȡȠ� ıȣȞİȡȖĮıȓĮȢ�İʌĮȖȖİȜȝĮĲȚțȠȪ� ʌȡȠıįȚȠȡȚıȝȠȪ�
țĮȚ� ĮȞȐʌĲȣȟȘȢ� ıĲȠȣȢ� İțʌĮȚįİȣĲȚțȠȪȢ� ʌȠȣ� ĲȠ� ʌĮȡĮțȠȜȠȣșȠȪȞ� Ȉİ� ȩıĮ�
ıȤȠȜİȓĮ�ȑȤȦ�ʌȐİȚ��ʌȠĲȑ�įİȞ�ȑȤȦ�ıȣȗȘĲȒıİȚ�ȖȚĮ�ıȣȖțİțȡȚȝȑȞȠ�ȝȐșȘȝĮ«�ȞĮ�
ĮțȠȪıȠȣȝİ� >ȐȜȜȠȣȢ@�� ȞĮ� >ĲȠ@� ıȣȞșȑıȠȣȝİ«� ȆȠĲȑ� ȐȜȜȠĲİ� įİȞ�
ȕȚȞĲİȠıțȠʌȒșȘțİ� ȝȐșȘȝĮ� țĮȚ� įİȞ� ȣʌȒȡȟİ� ĲȑĲȠȚĮ� ıȣȞİȡȖĮıȓĮ�
İțʌĮȚįİȣĲȚțȫȞ�

ıĲ�� ȑșİıĮȞ� șȑȝĮĲĮ� țĮĲȐ� ĲȘ� įȚȐȡțİȚĮ� ĲȦȞ� ıȣȞĮȞĲȒıİȦȞ� ʌȠȣ�
įȘȝȚȠȪȡȖȘıĮȞ�ȖȩȞȚȝȠ�ʌȡȠȕȜȘȝĮĲȚıȝȩ�

©ȆȫȢ� ȝĮșĮȓȞȠȣȞ� ȠȚ� ȝĮșȘĲȑȢ� ȝĮȢ�ª�� ©ȂʌȠȡȠȪȞ� ȠȚ� įȚįĮțĲȚțȠȓ� ıĲȩȤȠȚ� ȞĮ�
ĮʌİȣșȪȞȠȞĲĮȚ� ıİ�ȩȜȠȣȢ� ĲȠȣȢ� ȝĮșȘĲȑȢ� Ȓ� ȞĮ� ȣʌȐȡȤȠȣȞ� ĲȐȟİȚȢ� ȝİ� İʌȓʌİįĮ�
ȝĮșȘĲȫȞ�ª�� ©ȀȐĲȦ� Įʌȩ� ʌȠȚİȢ� ʌȡȠȨʌȠșȑıİȚȢ� � ȕȠȘșȐȞİ� ȠȚ� ȞȑİȢ�
ĲİȤȞȠȜȠȖȓİȢ�ª

ǼʌȚȖȡĮȝȝĮĲȚțȐ�� Ș� ȝİĲĮĳȠȡȐ� ĲȘȢ� ȞȠȠĲȡȠʌȓĮȢ� Ȓ� ʌȡĮțĲȚțȫȞ� ʌȠȣ
ȖȞȦȡȓıĲȘțĮȞ ȝȑıĮ� Įʌȩ� ĲȘ� ȂȂ� ıĲȘȞ� țĮșȘȝİȡȚȞȒ� ʌȡĮțĲȚțȒ� ĲȘȢ�
įȚįĮıțĮȜȓĮȢ��ĮʌȠĲİȜİȓ�ıȘȝĮȞĲȚțȩ�ȩĳİȜȠȢ��&KRNVKL 	�)HUQDQGH]��������

ȂİȚȠȞİțĲȒȝĮĲĮ

Ǿ�įȚĮįȚțĮıȓĮ�ĲȘȢ�ȂȂ�

Į��İȓȞĮȚ�ȤȡȠȞȠȕȩȡĮ�

ǹʌĮȚĲİȓĲĮȚ� ʌȠȜȪȢ� ȤȡȩȞȠȢ� Įʌȩ� ĲȠȣȢ� İțʌĮȚįİȣĲȚțȠȪȢ� țĮȚ� ȝȐȜȚıĲĮ�
ĮʌȠȖİȣȝĮĲȚȞȩȢ�� ǼʌȚʌȜȑȠȞ�� Ș� įȚįĮıțĮȜȓĮ� ȝȑıȦ� ĲȘȢ� ȂȂ� ĮʌĮȚĲİȓ�
ʌİȡȚııȩĲİȡȠ� ȤȡȩȞȠ� ıİ� ıȤȑıȘ� ȝİ� ĲȘ� ȝİĲȦʌȚțȒ� įȚįĮıțĮȜȓĮ�� ȠʌȩĲİ� Ș�
țȐȜȣȥȘ�ĲȘȢ�ʌȠȜȜȒȢ�ȪȜȘȢ�ıĲİȞİȪİȚ�ĲĮ�ȤȡȠȞȚțȐ�ʌİȡȚșȫȡȚĮ�

ȋĮȡ��ǻȣıțȠȜİȣĲȒțĮȝİ�ȞĮ�ȕȡȠȪȝİ�ȤȡȩȞȠ�ȖȚĮ�ĲȚȢ�ȝİĲĮȟȪ�ȝĮȢ�ıȣȞĮȞĲȒıİȚȢ�

Ȃ���ȀȐȞĮȝİ�ȝȚĮ�ȫȡĮ�ȝȩȞȠ�ȖȚĮ�ĲȘ�įȚĮįȠȤȚțȩĲȘĲĮ�ĲȦȞ�ȡȘĲȫȞ��İȞȫ�ȤȡİȚȐȗȠȞĲĮȚ�
��ȖȚĮ�ȠȜȩțȜȘȡȘ�ĲȘȞ�ʌĮȡȐȖȡĮĳȠ�ĲȘȢ�ǻȚȐĲĮȟȘȢ��ȅȚ�ȫȡİȢ�ĮȣĲȑȢ�ȩȝȦȢ��įİȞ�İȓȞĮȚ�
ȝİ� ĲȘ� ȂȂ�� İȓȞĮȚ� țĮșȠįȘȖȠȪȝİȞİȢ� țĮȚ� įĮıțĮȜȠțİȞĲȡȚțȑȢ�� ȝİ� ĲȘȞ� ʌȡȫĲȘ�
ȤȡİȚȐȗȠȞĲĮȚ�ʌİȡȚııȩĲİȡİȢ�

ȕ��ȠįȘȖİȓ�ıĲȘ�ȥȣȤȚțȒ�İȟȠȣșȑȞȦıȘ�ĲȦȞ�ıȣȝȝİĲİȤȩȞĲȦȞ�
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ī��� İȓȞĮȚ� ʌȚȠ� İȪțȠȜȠ� ȞĮ� įȚįȐȟİȚȢ� ȝİĲȦʌȚțȐ�� ȑȤİȚȢ� ʌİȡȚııȩĲİȡȠ� ȤȡȩȞȠ� ıĲȘ�
įȚȐșİıȒ� ıȠȣ� țĮȚ� įİȞ� ȑȤİȚȢ� ĲȩıȘ� țȠȪȡĮıȘ� ʌȠȣ� ʌȡȠțȪʌĲİȚ� Įʌȩ� ĲȘ� ȕĮȕȠȪȡĮ�
ȩĲĮȞ�ȑȤİȚȢ�ȠȝȐįİȢ�Ȓ�ʌȠȜȜȒ�ıȣȗȒĲȘıȘ�ȝȑıĮ�ıĲȘȞ�ĲȐȟȘ�

Ȗ��İȝʌȠįȓȗİĲĮȚ�Įʌȩ�ĲȠ�ȣʌȐȡȤȠȞ�șİıȝȚțȩ�ʌȜĮȓıȚȠ�

ȆĮȡĮĲȘȡȘĲȒȢ�� ǼȓȞĮȚ� İȞįȚĮĳȑȡȠȣıĮ� įȚĮįȚțĮıȓĮ� ıİ� ʌİȚȡĮȝĮĲȚțȩ� İʌȓʌİįȠ��
ĮȜȜȐ� ȞȠȝȓȗȦ� įİȞ� ȝʌȠȡİȓ� ȞĮ� İĳĮȡȝȠıĲİȓ� ıĲȘȞ� ʌȡȐȟȘ�� ȈĲȘȞ� ʌȡȐȟȘ�� ȞȠȝȓȗȦ��
ȑĲıȚ� ȩʌȦȢ� ȜİȚĲȠȣȡȖİȓ� ĲȠ� ıȪıĲȘȝĮ�� ȝʌĮȓȞİȚȢ� ıĲȘȞ� ĲȐȟȘ� țĮȚ� ĲĮ� ȜİȢ�� įİȞ�
ȝʌȠȡİȓȢ� ȞĮ� ʌȘȖĮȓȞİȚȢ� ĲȩıȠ� ĮȡȖȐ�� ǼıİȓȢ� șȑȜĮĲİ� ȞĮ� ʌİȓĲİ� ĲȡȓĮ� ʌȡȐȖȝĮĲĮ��
İȓʌĮĲİ�ĲĮ�įȪȠ��țĮĲȐȜĮȕĮȞ�ĲȠ�ȑȞĮ��>ǹȞ�ʌȐȝİ�ȑĲıȚ@�ȑȞĮ�țİĳȐȜĮȚȠ�șĮ�țȐȞȠȣȝİ�
ȩȜȠ�țĮȚ�ȩȜȠ�

Ȃ��� įİȞ� ȝʌȠȡİȓȢ� ȞĮ� ȕȡȓıțİȚȢ� İȪțȠȜĮ� ıȣȞĮįȑȜĳȠȣȢ�ȦȢ� ʌĮȡĮĲȘȡȘĲȑȢ�� ȩʌȠĲİ�
șȑȜİȚȢ�

ȆĮȡ¶� ȩȜȘ� ĲȘȞ� ĮʌȠĲİȜİıȝĮĲȚțȩĲȘĲĮ� ĲȠȣ� ȝȠȞĲȑȜȠȣ� ȦȢ� İȡȖĮȜİȓȠ�
İʌĮȖȖİȜȝĮĲȚțȒȢ� ĮȞȐʌĲȣȟȘȢ� ĲȦȞ� İțʌĮȚįİȣĲȚțȫȞ�� ȠȚ� +XQWHU� țĮȚ %DFN�
������� İʌȚȕİȕĮȚȫȞȠȣȞ� ĲĮ� ʌĮȡĮʌȐȞȦ� ȝİȚȠȞİțĲȒȝĮĲĮ� İȟĮȚĲȓĮȢ� ĲȠȣ�
İȞĲĮĲȚțȠȪ�ȡȣșȝȠȪ�

ȈȊȂȆǼȇǹȈȂǹȉǹ

ȆĮȡ¶� ȩȜİȢ� ĲȚȢ� įȣıțȠȜȓİȢ� ʌȠȣ� ȑȜĮȕĮȞ� ȤȫȡĮ� ©ʌȓıȦ� Įʌȩ� ĲȘ� ȕȚĲȡȓȞĮª�� Ș�
ʌĮȡȑȝȕĮıȘ� ȒĲĮȞ� ʌİĲȣȤȘȝȑȞȘ� İȟĮȚĲȓĮȢ� ĲȘȢ� ʌȡȦĲȠĲȣʌȓĮȢ ĲȘȢ� țĮĲȐ� țȪȡȚȠ�
ȜȩȖȠ� țĮȚ� ȜȚȖȩĲİȡȠ� ĲȘȢ� İȞİȡȖȠȪȢ� ıȣȝȝİĲȠȤȒȢ� ĲȦȞ� İțʌĮȚįİȣĲȚțȫȞ ıĲȘ�
ȕĮșȚȐ� țĮĲĮȞȩȘıȘ� ĲȠȣ� ĲȡȩʌȠȣ� ıțȑȥȘȢ� ĲȦȞ� ȝĮșȘĲȫȞ�� ȅ� ȜȩȖȠȢ� ȓıȦȢ�
ȑȖțİȚĲĮȚ� ıĲȠ� ȩĲȚ� ĮʌĮȚĲİȓĲĮȚ� Ș� ȣȚȠșȑĲȘıȘ� ȝȚĮȢ� țȠȣȜĲȠȪȡĮȢ� įȚįĮıțĮȜȓĮȢ�
įȚĮĳȠȡİĲȚțȒȢ� Įʌȩ� ĮȣĲȒȞ� ʌȠȣ� ȑȤȠȣȝİ� ıȣȞȘșȓıİȚ� ıĲȠ� İȟİĲĮıȚȠțİȞĲȡȚțȩ�
ıȪıĲȘȝĮ�İțʌĮȓįİȣıȘȢ ĲȠȣ�ȁȣțİȓȠȣ� ʌȠȣ�İȞȚıȤȪİȚ�ĲȘ�ıĲİȓȡĮ�ȝİșȠįȠȜȠȖȓĮ�
țĮȚ� ĮʌȠȝȞȘȝȩȞİȣıȘ� ȁȩȖȦ ĲȘȢ ʌȡȫĲȘȢ İʌĮĳȒȢ� ĲȠȣȢ� ȝİ� ĲȘ� ȂȂ�� ȠȚ�
İțʌĮȚįİȣĲȚțȠȓ�įİȞ�ȝʌȒțĮȞ�ıĲȠ�ȕȐșȠȢ�ĲȘȢ�ȠȣıȓĮȢ�ĲȘȢ�ʌĮȡȑȝȕĮıȘȢ��ȖȚĮ�ĲȠ�
ʌȫȢ� ȞĮ� ʌĮȡĮĲȘȡȒıȠȣȞ� ĲȘ� ȝȐșȘıȘ� ĲȦȞ� ȝĮșȘĲȫȞ�� ĮȜȜȐ� ʌİȡȚııȩĲİȡȠ�
ȑȝİȚȞĮȞ�ıĲȘ�ȖȞȫıȘ�țĮȚ�İĳĮȡȝȠȖȒ�ĲȘȢ�įȚĮįȚțĮıȓĮȢ��%RFDOD�������� ǹȣĲȩ�
ȕȡȓıțİĲĮȚ� ıİ� ıȣȝĳȦȞȓĮ� ȝİ� ĲȠȞ 3DUNV ������� ıĲȘȞ� ȑȡİȣȞĮ� ĲȠȣ� ȠʌȠȓȠȣ�
įȚĮʌȚıĲȫșȘțİ�ȩĲȚ� ʌĮȡȩȜȠ�ʌȠȣ�ȠȚ�ıȣȝȝİĲȑȤȠȞĲİȢ�İȟȒȡĮȞ�ĲȘ�ıȘȝĮıȓĮ�ĲȘȢ�
ıȣȞİȡȖĮıȓĮȢ� İȞĲȠȪĲȠȚȢ�ȠȚ�įȚĮșȑıİȚȢ�ĲȠȣȢ�įİȞ�ȝİĲĮĳȡȐıĲȘțĮȞ�ıİ�ȕĮșȚȑȢ�
İȟİȡİȣȞȒıİȚȢ�ıĲȚȢ� ʌȡĮțĲȚțȑȢ� įȚįĮıțĮȜȓĮȢ��ǼȓȞĮȚ� ĮȜȒșİȚĮ�ȩĲȚ�� țĮĲȐ� ĲȠȣȢ�
6DP�� :KLWH țĮȚ 0RQ�� �������� Ș� İʌȚĲȣȤȓĮ� Ȓ� Ș� ĮʌȠĲȣȤȓĮ� ĲȠȣ� ȝȠȞĲȑȜȠȣ��
İʌȘȡİȐȗİĲĮȚ�Įʌȩ�ĲȘ�įȑıȝİȣıȘ�ĲȦȞ�ıȣȝȝİĲİȤȩȞĲȦȞ��Ǿ�șİĲȚțȒ�ʌȡȠĮȓȡİıȘ��
ĮȜȜȐ�İȜȜȚʌȒȢ�įȑıȝİȣıȘ��ĮʌȠĲİȜİȓ�ȝȓĮ�ıȘȝĮȞĲȚțȒ�įȣıțȠȜȓĮ� ȅȚ�$NLED țĮȚ
:LONLQVRQ ������� ȣʌȠıĲȘȡȓȗȠȣȞ� ȩĲȚ� Ș� ʌȓİıȘ� Įʌȩ� ĲĮ� ʌȡȠȖȡȐȝȝĮĲĮ� ĲȦȞ�
İțʌĮȚįİȣĲȚțȫȞ� İȓȞĮȚ� ĲȑĲȠȚĮ� ʌȠȣ� įİȞ� ĲȠȣȢ� ʌȡȠıĳȑȡİȚ� ĲȘ� įȣȞĮĲȩĲȘĲĮ� ȞĮ
ĮıȤȠȜȘșȠȪȞ� İʌĮȡțȫȢ� ȝİ� ĲȘ�ȂȂ�� ȝȓĮ� įȚİȡȖĮıȓĮ� ʌȠȣ� ȑȤİȚ� ıȣȞİȤȚȗȩȝİȞȠ�
ȤĮȡĮțĲȒȡĮ� ǹȣĲȩ�ĳȐȞȘțİ�ıĲȘȞ� ʌĮȡȠȪıĮ� ȑȡİȣȞĮ� ȩʌȠȣ� Ș� ʌĮȡȑȝȕĮıȘ�ıİ�
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ȑȞĮ� ȝȩȞȠ� ȝȑȡȠȢ� ĲȘȢ� ʌĮȡĮȖȡȐĳȠȣ� ĲȘȢ� ǻȚȐĲĮȟȘȢ� ĲȦȞ� ĮȡȚșȝȫȞ� �ĲȘȞ�
ʌȣțȞȩĲȘĲĮ� țĮȚ� įȚĮįȠȤȚțȩĲȘĲĮ� ĲȦȞ� ĮȡȚșȝȫȞ�� ĮȪȟȘıİ� ĲȠ� ȤȡȩȞȠ� ʌȠȣ� ĲȠ�
ĮȞĮȜȣĲȚțȩ� ʌȡȩȖȡĮȝȝĮ� ʌȡȠȑȕȜİʌİ� ȖȚĮ� ĲȘ� ıȣȖțİțȡȚȝȑȞȘ� ʌĮȡȐȖȡĮĳȠ��
ǹȞĮĳȠȡȚțȐ� ȝİ� ĲĮ� ȝİȚȠȞİțĲȒȝĮĲȐ� ĲȠȣ� ȝȠȞĲȑȜȠȣ� Ș� ȑȡİȣȞĮ ȕȡȓıțİĲĮȚ� ıİ�
ıȣȝĳȦȞȓĮ� ȝİ� ʌȡȠȘȖȠȪȝİȞİȢ� ȑȡİȣȞİȢ�� ȦȢ� ʌȡȠȢ� ĲȘ� ȝİȖȐȜȘ� țĮĲĮȞȐȜȦıȘ�
ȤȡȩȞȠȣ� ʌȠȣ� ĮʌĮȚĲİȓ� �&KRNVKL 	� )HUQDQGH]�� ������� ĲȘȞ� ʌĮȡȠȤȒ� ȤȡȩȞȠȣ�
İȡȖĮıȓĮȢ�ʌȑȡĮ�Įʌȩ� ĲȠ�ıȣȞȘșȚıȝȑȞȠ�ȦȡȐȡȚȠ� �<ORQHQ 	�1RUZLFK�� ������
țĮȚ�ĲȘȞ�İȝȝȠȞȒ�ĲȠȣ�İțʌĮȚįİȣĲȚțȠȪ�ıȣıĲȒȝĮĲȠȢ�ıĲȠ�ȞĮ șİȦȡİȓ�ĲȠ�ȁȪțİȚȠ�
ȦȢ�ȤȫȡȠ�ʌȡȠİĲȠȚȝĮıȓĮȢ�ȖȚĮ�ĲȚȢ�İȟİĲȐıİȚȢ� �9HUKRHI�HW DO�������� īȚĮ�ĲȘȞ�
ĮįȣȞĮȝȓĮ� țĮșȘȝİȡȚȞȒȢ� İĳĮȡȝȠȖȒȢ� ĲȘȢ� įȚĮįȚțĮıȓĮȢ�� țȐȞȠȣȞ� ȜȩȖȠ� țĮȚ� ȠȚ�
5RRUGD țĮȚ GH 9ULHV ������� ıĲȘ� ǻİȣĲİȡȠȕȐșȝȚĮ� ǼțʌĮȓįİȣıȘ� ĲȠȣ�
ȠȜȜĮȞįȚțȠȪ�ʌȜĮȚıȓȠȣ� ȈĲȘȞ�ʌİȡȓʌĲȦıȒ�ȝĮȢ� ȖȚĮ�ĲȠ�ȤİȚȡȚıȝȩ�ĲȦȞ�ȤȡȠȞȚțȫȞ�
ʌİȡȚȠȡȚıȝȫȞ�� ȜȒĳșȘțİ� ȣʌȩȥȘ� Ș� ʌȡȩĲĮıȘ� ĲȦȞ� &KRNVKL țĮȚ )HUQDQGH]
������ ȖȚĮ� ĮȞȐȜȘȥȘ� İȡȖĮıȚȫȞ� ĲȦȞ� İțʌĮȚįİȣĲȚțȫȞ� ʌȡȚȞ� Įʌȩ� ĲȚȢ� țȠȚȞȑȢ�
ıȣȞĮȞĲȒıİȚȢ�� ʌȠȣ� İȞ� ʌȡȠțİȚȝȑȞȦ�� ĮȣĲȩ� İʌȚĲİȪȤșȘțİ� ȝİ� ĲȘȞ� ĮȞĲĮȜȜĮȖȒ�
ȘȜİțĲȡȠȞȚțȫȞ�ȝȘȞȣȝȐĲȦȞ�ȖȚĮ�țĮȜȪĲİȡȘ�ıȣȞİȞȞȩȘıȘ��

ȀȜİȓȞȠȞĲĮȢ��ĮȞĮĳȑȡȠȣȝİ�ȩĲȚ�Ș�ʌĮȡȠȪıĮ ȑȡİȣȞĮ�ȑȡȤİĲĮȚ�ȞĮ�ıȣȝʌȜȘȡȫıİȚ�
ʌȡȠȘȖȠȪȝİȞİȢ� ʌȡȠıʌȐșİȚİȢ įȘȝȚȠȣȡȖȓĮȢ� țȠȚȞȠĲȒĲȦȞ� ȝȐșȘıȘȢ� ĲȦȞ�
İțʌĮȚįİȣĲȚțȫȞ� ıĲȠȞ� İȜȜȘȞȚțȩ� ȤȫȡȠ� �ʌ�Ȥ�� ȈȚȫʌȘ� ț�Ȑ��� ����� țĮȚ�
ıȣȞİȚıĳȑȡİȚ� ıĲȘȞ� țĮĲĮȞȩȘıȘ� ĲȘȢ� İĳĮȡȝȠȖȒȢ� ĲȘȢ� ȂȂ� ʌȠȣ� įȚİȟȐȖİĲĮȚ�
ȖİȞȚțȩĲİȡĮ�ıİ�ʌĮȖțȩıȝȚȠ�İʌȓʌİįȠ� ǼʌȚʌȜȑȠȞ��ıȣȞİȚıĳȑȡİȚ�ıĲȘ�ıȣȗȒĲȘıȘ�
ʌȠȣ� ȖȓȞİĲĮȚ� ĮȣĲȒȞ� ĲȘȞ� ʌİȡȓȠįȠ� ȖȚĮ� ĲȘȞ� İʌĮȖȖİȜȝĮĲȚțȒ� ĮȞȐʌĲȣȟȘ ĲȦȞ�
İțʌĮȚįİȣĲȚțȫȞ�ıİ�İʌȓʌİįȠ�ȘȖİıȓĮȢ�ĲȠȣ�ȊʌȠȣȡȖİȓȠȣ�ȆĮȚįİȓĮȢ��ǼȞĲȠȪĲȠȚȢ��
ȤȡİȚȐȗȠȞĲĮȚ� ʌİȡȚııȩĲİȡİȢ� țĮȚ� ʌȚȠ� ıȣıĲȘȝĮĲȚțȑȢ� ʌȡȠıʌȐșİȚİȢ�� țȐĲȚ� ʌȠȣ�
șĮ� ȝʌȠȡȠȪıİ� ȞĮ� ĮʌȠĲİȜȑıİȚ� ĲȠ� ĮȞĲȚțİȓȝİȞȠ� ȝİȜȜȠȞĲȚțȫȞ� İȡİȣȞȘĲȚțȫȞ�
įȡȐıİȦȞ��

ǺǿǺȁǿȅīȇǹĭǿǹ

$NLED��0���	�:LONLQVRQ��%����������$GRSWLQJ�DQ�LQWHUQDWLRQDO�LQQRYDWLRQ�
IRU� WHDFKHU�SURIHVVLRQDO�GHYHORSPHQW��6WDWH�DQG�GLVWULFW�DSSURDFKHV� WR�
OHVVRQ�VWXG\�LQ�)ORULGD� -RXUQDO�RI�7HDFKHU�(GXFDWLRQ� ������ ������

%RFDOD�� &�� �������� )URP� H[SHULHQFH� WR� H[SHUWLVH�� 7KH� GHYHORSPHQW� RI�
WHDFKHUV¶� OHDUQLQJ� LQ� OHVVRQ� VWXG\� -RXUQDO� RI� 7HDFKHU�
(GXFDWLRQ� ���������������

%XEE�� 6��� 	� (DUOH\�� 3�� �������� /HDGLQJ� DQG� PDQDJLQJ� FRQWLQXLQJ�
SURIHVVLRQDO�GHYHORSPHQW ��QG�HG����/RQGRQ��3DXO�&KDSPDQ�

&KRNVKL��6���	�)HUQDQGH]��&�� ��������&KDOOHQJHV� WR� LPSRUWLQJ� -DSDQHVH�
OHVVRQ� VWXG\�� &RQFHUQV�� PLVFRQFHSWLRQV�� DQG� QXDQFHV� 3KL� 'HOWD�
.DSSDQ� �����������
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'DUOLQJ�+DPPRQG� /��� 	� 5LFKDUGVRQ�� 1�� �������� 5HVHDUFK�
UHYLHZ�WHDFKHU�OHDUQLQJ��:KDW�PDWWHUV" (GXFDWLRQDO�/HDGHUVKLS� �������
������

'XGOH\��3�������� �(G�� /HVVRQ�6WXG\��3URIHVVLRQDO�OHDUQLQJ�IRU�RXU�WLPH�
/RQGRQ��5RXWOHGJH�

)HUQDQGH]�� &��� 	� <RVKLGD�� 0�� ������� /HVVRQ� VWXG\�� $� -DSDQHVH�
DSSURDFK� WR� LPSURYLQJ�PDWKHPDWLFV� WHDFKLQJ�DQG� OHDUQLQJ� 0DKZDK��
1-��/DZUHQFH�(UOEDXP�$VVRFLDWHV�

+XQWHU�� -��� 	� %DFN�� -�� �������� )DFLOLWDWLQJ� 6XVWDLQDEOH� 3URIHVVLRQDO�
'HYHORSPHQW� WKURXJK�/HVVRQ� 6WXG\� 0DWKHPDWLFV� 7HDFKHU�(GXFDWLRQ�
DQG�'HYHORSPHQW� ��������������

0LOHV��0���	�+XEHUPDQ��$����������4XDOLWDWLYH�'DWD�$QDO\VLV ��QG HG����
&DOLIRUQLD��6DJH�3XEOLFDWLRQV�,QF�

0XUDWD��$� ��������7HDFKHU�OHDUQLQJ�ZLWK�OHVVRQ�VWXG\��,Q�3��3HWHUVRQ��(��
%DNHU��	�%��0F*DZ���(GV����,QWHUQDWLRQDO�(QF\FORSHGLD�RI�(GXFDWLRQ��
YROXPH����SS������������2[IRUG��(OVHYLHU�

3DUNV�� $�� 1�� �������� &ROODERUDWLQJ� DERXW� ZKDW"� $Q� LQVWUXFWRU
V� ORRN� DW�
SUHVHUYLFH�OHVVRQ�VWXG\� 7HDFKHU�(GXFDWLRQ�4XDUWHUO\� �������������

5RRUGD��*���	�GH�9ULHV��6� ������� /HVVRQ�6WXG\��GRHV�LW�DIIHFW�DFWLYDWLQJ�
EHKDYLRUV� RI�PDWKHPDWLFV� WHDFKHUV" 3DSHU� SUHVHQWHG� DW�:$/6�������
([HWHU��8QLWHG�.LQJGRP�

6DP��/��&���:KLWH��$��/���	�0RQ��&��&����������3URPRWLQJ�PDWKHPDWLFV�
WHDFKHU� FROODERUDWLRQ� WKURXJK� OHVVRQ� VWXG\��:KDW� FDQ� ZH� OHDUQ� IURP�
WZR� FRXQWULHV¶� H[SHULHQFH�� ,Q 3URFHHGLQJV� RI� WKH� �WK ,QWHUQDWLRQDO�
&RQIHUHQFH� RI� 7KH� 0DWKHPDWLFV� (GXFDWLRQ� LQWR� WKH� ��VW� &HQWXU\�
3URMHFW�� 5HIRUP�� 5HYROXWLRQ� DQG� 3DUDGLJP� 6KLIWV� LQ� 0DWKHPDWLFV�
(GXFDWLRQ �SS�����������

ȈȚȫʌȘ��Ȁ���ȋĮĲȗȘȖȠȪȜĮ��ǹ����ȂĮȞĮȡȓįȘȢ��ǹ���ȈĮțȠȞȓįȘȢ��ȋ���ȆȩĲĮȡȘ��ǻ��
��������ǻȡȐıİȚȢ�İȟȑȜȚȟȘȢ�ȝȚĮȢ�țȠȚȞȩĲȘĲĮȢ�įȚİȡİȪȞȘıȘȢ�İțʌĮȚįİȣĲȚțȫȞ�
țĮȚ�İȡİȣȞȘĲȫȞ�ıĲĮ�ȝĮșȘȝĮĲȚțȐ��Ș�ȂİȜȑĲȘ�ȂĮșȒȝĮĲȠȢ��ȆȡĮțĲȚțȐ��Ƞȣ�
ȈȣȞİįȡȓȠȣ�ǼȃǼǻǿȂ��ı�����������

9HUKRHI�� 1��� 7DOO�� '��� &RHQGHUV�� )��� 	� YDQ 6PDDOHQ�� '�� �������� 7KH�
FRPSOH[LWLHV� RI� D� OHVVRQ� VWXG\� LQ� D� 'XWFK� VLWXDWLRQ�� 0DWKHPDWLFV�
WHDFKHU� OHDUQLQJ� ,QWHUQDWLRQDO� -RXUQDO� RI� 6FLHQFH� DQG� 0DWKHPDWLFV�
(GXFDWLRQ�����������������

<ORQHQ�� $��� 	� 1RUZLFK�� %�� �������� 3URIHVVLRQDO� OHDUQLQJ� RI� WHDFKHUV�
WKURXJK�D�/HVVRQ�6WXG\�SURFHVV�LQ�(QJODQG��FRQWH[WV��PHFKDQLVPV�DQG�
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RXWFRPHV�� ,QWHUQDWLRQDO� MRXUQDO� IRU� OHVVRQ�DQG� OHDUQLQJ� VWXGLHV� ������
��������

<RVKLGD�� 0�� �������� 0DWKHPDWLFV� OHVVRQ� VWXG\� LQ� WKH� 8QLWHG� 6WDWHV��
&XUUHQW� VWDWXV� DQG� LGHDV� IRU� FRQGXFWLQJ� KLJK� TXDOLW\� DQG� HIIHFWLYH�
OHVVRQ� VWXG\�� ,QWHUQDWLRQDO -RXUQDO IRU /HVVRQ DQG /HDUQLQJ
6WXGLHV� ��������������
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