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�]Z´¯��6XQ�3��:8�4+��:HLQGOLQJ�$�0��HW�DO��,(((�7UDQV�%LRPHG�(QJ��$P�+HDUW�-�������������������������*ROGPDQ�/(��%RUDPDQDQG�1.��$FHYHGR�9��HW� DO�3UHWHUP� ,QIDQWV� 3DUR[\VPDO� 6XSUD� 9HQWULFXODU�7DFK\FDUGLD� -� ,QWHU� &DUG� (OHFWURSK\VLRORJ\� ����� ����������������� 7KRPDLGLV� &�� 9DUODPLV� *�� .DUDPSHULV� 6��&RPSDUDWLYH� VWXG\� RI� WKH� (OHFWURFDUGLRJUDPV� RI�+HDOWK\� )XOOWHUP� DQG� 3UHPDWXUH� 1HZERUQV�� $FWD�3DHGLDWU�6FDQG������������������������ 6UHHQLYDVDQ� 99�� )LVKHU� %-�� /LHEPDQ� -�� HW� DO��/RQJLWXGLQDO� 6WXG\� RI� WKH� 6WDQGDUG�(OHFWURFDUGLRJUDP� LQ� WKH� +HDOWK\� 3UHPDWXUH� ,QIDQW�'XULQJ� WKH� )LUVW� <HDU� RI� /LIH��$P� -� &DUGLRO� ������������������� &RVWD� $)�� )DXO� %&�� /HG� EHWWHU� 0.�� HW� DO�� 7KH�(OHFWURFDUGLRJUDP� RI� WKH� 3UHPDWXUH� ,QIDQW�� $P�+HDUW�-������������������� +XEVKHU� -$�� 7KH� (OHFWURFDUGLRJUDP� RI� WKH�3UHPDWXUH�,QIDQW��$P�+HDUW�-��������������������� :HQJHU� 1.�� :DWNLQV� :/�� +XUVW� -:�� $�SUHOLPLQDU\� 6WXG\� RI� WKH� (OHFWURFDUGLRJUDP� RI� WKH�1RUPDO� 3UHPDWXUH� ,QIDQW�� $PHU� +HDUW� -� ������ ���������������:DOVK�6=��&KDUDFWHULVWLF�)HDWXUHV�RI� WKH�(&*�RI�WKH�3UHPDWXUH� ,QIDQWV�'XULQJ� WKH�)LUVW�\HDU�RI�/LIH��6FKZHL]�5XQGVFK�0HG�3UD[��������������������� /HYLQH� 25�� *ULIILWKV� 63�� (OHFWURFDUGLRJUDSKLF�)LQGLQJ� LQ� +HDOWK\� 3UHPDWXUH� ,QIDQWV�� 3HGLDWULFV���������� �������

���9DQ�5DYHQVZDDLM�$��+RSPDQ� -��.ROOHH�/�� HW� DO��6SHFWUDO� $QDO\VLV� RI� +HDUW� 5DWH� 9DULDELOLW\� LQ�6SRQWDQHRXVO\�%UHDWKLQJ�9HU\�3UHWHUP�,QIDQWV��$FWD�3DHGLDWU��������������������������&XU]L�'/��.DXIIPDQQ�)��*DXOWLHU�&��HW�DO��+HDUW�5DWH� 0RGLILFDWLRQV� 5HODWHG� WR� 6SRQWDQHRXV� %RG\�0RYHPHQW� LQ� 6OHHSLQJ� 3UHPDWXUH� DQG� )XOO�7HUP�1HZERUQV��3HGLDWU�5HV�������������SW��������������� +HQVOHH� -$�� 6FKHFKWPDQ� 9/�� /HH� 0<�� HW� DO��'HYHORSPHQWDO� 3DWWHUQV� RI� +HDUW� 5DWH� DQG�9DULDELOLW\� LQ� 3UHPDWXUHO\� %RUQ� ,QIDQW�:LWK�$SQHD�RI�3UHPDWXULW\��(DUO\�+XQ�'HY�������������������������0ROLFN\� -�� 'HNNHU� ,�� *URRW� GH�� HW� DO�� &HUHEUDO�%ORRG� )ORZ� 9HORFLW\� :DYH� DV� DQ� ,QGLFDWRU� RI�1HRQDWDO� /HIW� 9HQWULFXODU� +HDUW� )XQFWLRQ�� (XU� -�8OWUDVRXQG������������������������� %HUQVWHLQ� '�� 7KH� &DUGLRYDVFXODU� 6\VWHP�� ,Q��1HOVRQ� 7H[W� %RRN� RI� 3HGLDWULFV�� %HKUPDQ� 5(��.OLHJPDQ� 50�� -HQVRQ� +%�� ��WK� HGLWLRQ��3KLODGHOSNLD��:%�6DXQGHUV�����������:DJHQYRRUW�&$��1HXIHOG�+1��(GZDUGV�-(��7KH�6WUXFWXUH�RI�WKH�3XOPRQDU\�$UWHULDO�7UHH�LQ�WKH�)HWDO�DQG�(DUO\�3RVW�1DWDO�/LIH��/DE�,QYHVW���������������������� 6FKPHU� 9�� 0RJDV� &�� *XGDYDOOL� 0�� HW� DO��9HQWULFXODU�'RPLQDQFH�3DWWHUQ�LQ�3UHWHUP�,QIDQWV��-�3HULQDW�0HG������������������������� 7R\RQR� 0�� +DUDGD� .�� 7DNDKDVKL� <�� HW� DO��0DWXUDWLRQDO�&KDQJHV�LQ�/HIW�9HQWULFXODU�&RQWUDFWLOH�6WDWH��,QW�-�&DUGLRO������������������������
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(OHFWURFDUGLRJUDP�&KDQJHV�LQ�7HUP�DQG�3UHPDWXUH�+HDOWK\�
1HZERUQV
3LVKYD�1��0'�

$EVWUDFW,QWURGXFWLRQ��6LQFH�HOHFWURFDUGLRJUDSK\�DORQJ�ZLWK�WKH�RWKHU�GLDJQRVWLF�SURFHGXUHV��LV�DSSOLHG�LQ�VHHNLQJ�FDUGLDF�GLVHDVH��VR�SHUFHLYLQJ�QRUPDO�DQG�DEQRUPDO�HOHFWURFDUGLRJUDSK\�SDWWHUQV�LQ�QHZERUQV��DFFHOHUDWHV�WKH�GLDJQRVLV�RI� WKHVH� GLVHDVHV�� 2Q� WKH� RWKHU� VLGH� VRPH� (&*� SDUDPHWHUV� RI� WHUP� DQG� SUHPDWXUH� QHZERUQV�� ZKLFK� FKDQJHV�WKURXJK�OLIH�VSDQ��DUH�GLIIHUHQW�IURP�HDFK�RWKHU���2EMHFWLYH��7KHUH� ZDV� QR� VWXG\� GRQH� LQ� RXU� FHQWHU� WR� FRPSDUH� WKH� HOHFWURFDUGLRJUDP� RI� WHUP� DQG� SUHPDWXUH�QHRQDWHV��VR�ZH�GHFLGHG�WR�FRPSDUH�WKHLU�(.*V�DQG�LWV�GLIIHUHQFHV�ZLWK�RWKHU�FHQWHUV�LQ�WKH�ZRUOG�0DWHULDOV� DQG� 0HWKRGV��'XULQJ� ����� IURP� ��� WHUP� QHZERUQV� �JHVWDWLRQDO� DJH� RI� !� ��� ZHHNV�� DQG� ���SUHPDWXUH��*6�����ZHHNV��ZKR�ZHUH�ERUQ�LQ�KRVSLWDOV�RI�6KLUD]�8QLYHUVLW\�RI�PHGLFDO�VFLHQFHV�DQG�DJH�������RXUV�ZHUH�FKRVHQ��$QG�D�FRPSOHWH�(.*�����OHDGV��ZDV�FRQGXFWHG�RQ�O\LQJ�SRVLWLRQ�ZKHQ�QHZERUQ�ZDV�FDOP�DQG�DOHUW�� $OO� QHRQDWHV� ZHUH� DVVHVVHG� IXOO\� IRU� XQGHUO\LQJ� GLVHDVHV� WKDW� FRXOG� DIIHFW� WKHLU� (.*�� $OO� (.*6� ZHUH�DVVHVVHG� DQG� FRPSDUHG� DV� UHJDUG� WR� KHDUW� UDWH�� D[LV� RI� KHDUW�� YROWDJH�� 3� ZDYH� GXUDWLRQ� DQG� 5� ZDYH� LQ� 456�FRPSOH[��&RPSDUDWLYH�VWDWLVWLFV�ZDV�GRQH�XVLQJ�6366�VRIW�ZDUH�ZLWK�ILVKHU�H[DFW�PHWKRG�5HVXOWV� 456� D[LV� LQ� IXOO� WHUP� QHRQDWH� LV� VKLIWHG� WR� WKH� ULJKW� DQG� WR� WKH� OHIW� LQ� SUHPDWXUH� QHRQDWHV� �3��������'XUDWLRQ�RI�3�DQG�456�ZDYHV�LQ�WHUP�LV�ORQJHU�WKDQ�WKRVH�LQ�SUHPDWXUH�EDELHV��3��������9ROWDJH�RI�3�ZDYH�LQ�SUHPDWXUH�QHRQDWHV�LV�KLJKHU�WKDQ�WKDW�LQ�WKH�WHUP�EDELHV��:H�GLGQ
W�ILQG�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�5�ZDYH�YROWDJHV�LQ�WKHVH�WZR�JURXSV��&RQFOXVLRQ� 7KH�HOHFWURFDUGLRJUDP�RI�SUHPDWXUH� LQIDQWV� LV�GLIIHUHQW� IURP�WKH�WHUP�RQHV�LQ�D[LV��3�YROWDJH�DQG�456�GXUDWLRQ��
.H\�ZRUGV� (OHFWURFDUGLRJUDSK\��+HDUW�'HIHFW��&RQJHQLWDO��,QIDQW��,QIDQW��3UHPDWXUH
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