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� �������� <<<<<<<< VVVVLGLGLGLG7  < LV� WKH� YHFWRU� RI� WKH�HOHPHQWDU\�GLUHFW�DQG�V\QWKHWLF�HVWLPDWHV��DQG�; LV�D�GXPP\�YDULDEOHV�PDWUL[�LQGLFDWLQJ��DVVXPLQJ� ��� WKH� HOHPHQWDU\� HVWLPDWHV� WR� XVH� LQ� WKH� ILQDO� HVWLPDWHV�� 7R� REWDLQ� WKH�ORQJLWXGLQDO�GLUHFW�DQG�V\QWKHWLF�HVWLPDWHV��; KDV�WR�EH�VSHFLILHG�LQ�WKH�IROORZLQJ�IRUP�
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0RUHRYHU� > @���� PPPP L�L� 7� GHQRWHV� WKH� SRSXODWLRQ� PHDQV�� UHVSHFWLYHO\�� IRU� WKH�VPDOO� DQG� ODUJH� DUHDV�� DW� WKH� WZR� FRQVLGHUHG� WLPH� LQVWDQWV�� DQG� � � �007  ( FRQWDLQV�YDULDQFHV RI� 7< LQ�WKH�SULQFLSDO�GLDJRQDO�DQG�FRYDULDQFH�EHWZHHQ�HVWLPDWRUV�UHIHUULQJ�WR�GLIIHUHQW�WLPHV�DQG�WKH�VDPH�XQLWV��5HPDLQLQJ�FRYDULDQFHV�DUH�DVVXPHG�WR�EH����'HULYLQJ�*/6� HVWLPDWHV� IRU� � OHDGV� WR� WKH� ORQJLWXGLQDO V\QWKHWLF� DQG� GLUHFW� HVWLPDWRUV�

– 350 –
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7KHQ� WKH� V\QWKHWLF� DQG� GLUHFW� HVWLPDWHV� DUH� FRPELQHG� RQ� WKH� EDVLV� RI� WKH� PRGHO�0�;< aaaa � ��ZKHUH� > @LL7 ��a �� PP � ��6LQFH�WKH�V\QWKHWLF�HVWLPDWRUV�FDQ�EH�KHDYLO\�ELDVHG�IRU�VRPH� RI� WKH� VPDOO� DUHDV�� WKH� 06(� PDWUL[� RI� 7<a KDV� WR� EH� FRQVLGHUHG� LQ� WKH� */6�HVWLPDWLRQ�SURFHGXUH��7KH� UHVXOWLQJ�*/6�HVWLPDWRU�RI� �a FRLQFLGHV�ZLWK� WKH�XVXDO� VPDOO�DUHD� FRPSRVLWH� HVWLPDWRU�� ,Q� IDFW�� WKLV� VPDOO� DUHD� HVWLPDWRU� LV� H[SUHVVHG� DV� D� ZHLJKWHG�DYHUDJH� RI� WKH� GLUHFW� DQG� V\QWKHWLF� HVWLPDWRUV�� ZLWK� RSWLPDO� ZHLJKWV� REWDLQHG� E\�PLQLPLVLQJ�WKH�06(�RI�WKH�FRPSRVLWH�HVWLPDWRU�7KH�DERYH�UHVXOW�LV�XVHG�LQ�WKH�VHFRQG�VWDJH�DV�IROORZV��7KH�ORQJLWXGLQDO�HVWLPDWHV�LQ��Ö ��REWDLQHG� LQ� WKH� ILUVW� VWDJH�� DUH� FRQVLGHUHG� DV� WKH� HOHPHQWDU\� HVWLPDWH�� WKDW� LV�� �< Öa  ��+RZHYHU�� UHPHPEHULQJ� WKDW� � � �Ö�aa �<� 9DU9DU   �� WR� REWDLQ� D� VPDOO� DUHD� FRPSRVLWH�HVWLPDWRU�� WKH� ELDV� RI� WKH� V\QWKHWLF� HVWLPDWRUV� KDV� WR� EH� FRQVLGHUHG�� DV� ZHOO� DV� WKH�FRYDULDQFH� PDWUL[� �a �� 7KXV�� LQ� WKH� GLDJRQDO� HOHPHQWV� RI �a UHIHUULQJ� WR� WKH� V\QWKHWLF�HVWLPDWHV��WKH�06(�KDV�WR�EH�FRQVLGHUHG�LQVWHDG�RI�YDULDQFH�DQG��RQ�WKH�EDVLV�RI�WKH�DERYH�UHVXOW���a KDV�WR�EH�GLDJRQDOL]HG�WR�REWDLQ�D�FRPSRVLWH�HVWLPDWRU�'HQRWLQJ� ZLWK� 
6a WKH� WUDQVIRUPHG� FRYDULDQFH� PDWUL[�� WKH� */6� WZR�VWDJH� ORQJLWXGLQDO�FRPSRVLWH�HVWLPDWRU�LV�JLYHQ�E\� � � � � ��;;�;<�;;�;� �
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7 ÖaaaaaaaaaaÖa ������   ��
����� 2QH�VWDJH�ORQJLWXGLQDO�FRPSRVLWH�HVWLPDWRU
7KH�YHFWRU� 7< RI�HOHPHQWDU\�GLUHFW�DQG�V\QWKHWLF�HVWLPDWHV��DOUHDG\�LQWURGXFHG�LQ�VHFWLRQ������ LV� XVHG� WR� HVWLPDWH� GLUHFWO\� WKH� YHFWRU� RI� SDUDPHWHUV� > @LL7 ���� PP ��� �� WKDW� LV�� WKH�SRSXODWLRQ�PHDQV�IRU�WKH�VPDOO�DUHD�DW�WKH�WZR�FRQVLGHUHG�WLPH�LQVWDQWV��,Q�RUGHU�WR�REWDLQ�ORQJLWXGLQDO� FRPSRVLWH� HVWLPDWHV� XVLQJ� D� RQH�VWDJH� VWUDWHJ\�� WKH� GXPP\� PDWUL[� LQ� WKH�UHJUHVVLRQ�PRGHO� 0�;< ������ � KDV�WR�EH�VSHFLILHG�LQ�WKH�IROORZLQJ�IRUP�
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%HFDXVH� RI� WKH� ELDV� RI� V\QWKHWLF� HVWLPDWHV� LQ� 7< WKH� 06(� PDWUL[ RI� 7< KDV� WR� EH�FRQVLGHUHG��DOVR�LQ�WKLV�FDVH��LQ�WKH�*/6�HVWLPDWLRQ�SURFHGXUH��'HULYLQJ�*/6�HVWLPDWHV�IRU���� DOORZV�XV�WR�REWDLQ�WKH�ORQJLWXGLQDO�FRPSRVLWH�RQH�VWDJH�HVWLPDWRU� > @LOFLOF7 << ��Ö �� ��� �
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���7KH�SHUIRUPDQFH�RI�WKH�WZR�HVWLPDWRUV
,Q�RUGHU�WR�HYDOXDWH�WKH�SURSHUWLHV�RI�WKH�SURSRVHG�SURFHGXUH�LQ�D�VLPSOH�VHWWLQJ��D�ILQLWH�SRSXODWLRQ��VXEGLYLGHG�LQWR���HTXDOO\�ZHLJKWHG�VPDOO�DUHDV��LV�VLPXODWHG�RQ�WZR�RFFDVLRQV��W ����� IURP� D� QRUPDO� GLVWULEXWLRQ�� DVVXPLQJ� D� ILUVW� RUGHU� DXWR�UHJUHVVLYH� SURFHVV� ZLWK�SDUDPHWHU�U�� DQG� WKHQ� FRQVLGHULQJ� GLIIHUHQW� YDOXHV� IRU� LW� ������ ���� DQG� ������ 6PDOO� DUHD�REVHUYDWLRQV�DUH�JHQHUDWHG�IRU���VPDOO�DUHDV�DQG�IRU� WZR�GLIIHUHQW�VLWXDWLRQV�� WKH�FDVH�LQ�ZKLFK�WKH�RUGHUHG�VPDOO�DUHD�PHDQV�LQFUHDVH�OLQHDUO\��WKDW�LV��WKH�GLIIHUHQFHV�EHWZHHQ�WKH�PHDQV�DUH�VPDOO��DQG�D�FDVH�LQ�ZKLFK�WKH�RUGHUHG�VPDOO�DUHD�PHDQV�LQFUHDVH�H[SRQHQWLDOO\��WKDW� LV�� WKH� GLIIHUHQFHV� EHWZHHQ� WKH�PHDQV� DUH� KLJK��$� VLPSOH� UDQGRP� VDPSOH� LV� GUDZQ�IURP�HDFK�VPDOO�DUHD SRSXODWLRQ�DW�W ���+DOI�RI�HDFK�VDPSOH�LV�DOVR�REVHUYHG�RQ�WKH�VHFRQG�RFFDVLRQ� DQG� WKH� RWKHU� KDOI� LV� UHSODFHG�ZLWK� D� VLPSOH� UDQGRP� VDPSOH� VHOHFWHG� IURP� WKH�FRUUHVSRQGLQJ� VPDOO� DUHD� GRPDLQ� SRSXODWLRQ�� 7KHUHIRUH�� D� VWUDWLILHG� VDPSOH� GHVLJQ� LV�DVVXPHG�ZKHUH�VWUDWD�FRUUHVSRQG�WR�VPDOO�DUHDV��IRU�GHWDLOV�RI�WKH�VLPXODWLRQ�VHH�)HUUDQWH�DQG�3DFHL����������7KH�SURFHGXUH�GHVFULEHG�KDV�EHHQ�UHSHDWHG�������WLPHV��VLQFH�WKH�06(�YDOXHV�RI�WKH�HVWLPDWRUV�EHFRPH�TXLWH�VWDEOH�DIWHU�DERXW�����VLPXODWLRQ�UXQV�7R�HYDOXDWH�WKH�SHUIRUPDQFH�RI�WKH�HVWLPDWRUV�SURSRVHG��ZH�FRPSDUHG�WKHLU�06(�WR�WKDW�RI�D�XVXDO�VPDOO�DUHD�HVWLPDWRU��ZKLFK�LV�WKH�FRPSRVLWH�HVWLPDWRU�WKDW�XVHV�WKH�PHDQ�RI�WKH�ZKROH� VDPSOH� DV� V\QWKHWLF� HVWLPDWRU�� 2Q� WKH� ZKROH�� WKH� VXJJHVWHG� HVWLPDWRUV� SHUIRUP�EHWWHU�WKDQ�WKH�FRPSRVLWH�RQH��DQG�OHDG�WR�D�FRQVLGHUDEOH�JDLQ�LQ�HIILFLHQF\�LQ�DOPRVW�DOO�FDVHV��2EYLRXVO\��WKHLU�HIILFLHQF\�LQFUHDVHV�ZKHQ�WKH�DXWRFRUUHODWLRQ�FRHIILFLHQW�LQFUHDVHV��DQG�ZKHQ�WKH�GLIIHUHQFH�EHWZHHQ�WKH�VPDOO�DUHD�DQG�ZKROH�SRSXODWLRQ�PHDQV�LV�ORZ��7KH�FRPSDULVRQ� EHWZHHQ� WKH� WZR� HVWLPDWRUV� SURSRVHG� VKRZV� WKDW� QHLWKHU� RI� WKHP� DOZD\V�RXWSHUIRUPV� WKH�RWKHU��0RUHRYHU�� WKHLU�SHUIRUPDQFHV�PD\�OHDG� WR�GLIIHUHQW�DQG�SUREDEO\�OHVV� H[FLWLQJ� UHVXOWV� ZKHQ� SDUDPHWHUV� SRSXODWLRQ� KDYH� WR� EH� HVWLPDWHG� IURP� D� VDPSOH��+HQFH� IXUWKHU� DQDO\VLV� DQG� DSSOLFDWLRQ� WR� UHDO� GDWD�KDYH� WR�EH� FDUULHG�RXW� WR� HVWDEOLVK� D�FULWHULRQ�WKDW�DOORZ�XV�WR�FKRRVH�EHWZHHQ�WKHP�DQG�WR�HYDOXDWH�WKHLU�HIILFLHQF\�LQ�SUDFWLFH�
5HIHUHQFHV
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