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������������������������7H[WXUH�6WDQGDUGV�

��
7KH�W\SHV�RI��WH[WXUH�VWDQGDUGV�DQG�WKHLU�GHQRWDWLRQV�

�WKH�PDUNHU¶V�FRORXU�DUH�SODFHG�RQ�WKH�PHWDO�ULQJV�VXUURXQGLQJ�WKH�UHIHUHQFH�VDPSOHV��

&RORXU�FRGH� 0DWHULDO� ������/HWWHU�FRGH�
x� �EOXH� $867(1,7,&�VWDLQOHVV�VWHHO� %RQHW�$66�
x� �UHG� )(55,7,&�VWDLQOHVV�VWHHO� %RQHW�)66�
x� �RUDQJH� &233(5�DOOR\V� %RQHW�&2$�
x� �JUHHQ� 7,7$1,80��D�7L��� %RQHW�7,$�
x� �EODFN� $/80,1,80�DOOR\V�� %RQHW�$/$�

�

7H[WXUH� DQDO\VLV� EDVHG� RQ� H[SHULPHQWDO� SROH� ILJXUHV� UHJLVWHUHG� E\� WKH� ;�UD\� GLIIUDFWLRQ� WHFKQLTXHV� ERWK� E\� WKH�
WUDQVPLVVLRQ�PHWKRG��'HFNHU��$VS�DQG�+DUNHU��������-�$SSO��3K\V�������������DQG�E\�WKH�EDFN�UHIOHFWLRQ�RQH��6FKXO]��������
-�$SSO��3K\V�������������QHHGV�DSSURSULDWHO\�SUHSDUHG�LQSXW�GDWD��'XH�WR�GHIRFXVLQJ�HIIHFWV��EDFNJURXQG�RI�GLIIUDFWLRQ�VLJQDO�
�QRQ�FRKHUHQW�VFDWWHULQJ���FKDQJHDEOH�SHQHWUDWLRQ�GHSWK��VWDWLVWLFV�RI�FRXQWV���HWF���D�VXLWDEOH�FRUUHFWLRQ�RI�H[SHULPHQWDO�GDWD�
VKRXOG�EH�DVVXUHG��6XFK�UHILQHG�GDWD�VHW�LQ�WKH�IRUP�RI�WKH�H[SHULPHQWDO��FRUUHFWHG�DQG�QRUPDOL]HG�SROH�ILJXUH�V��LV�D�EDVLV�RI�
WH[WXUH� DQDO\VLV�� 7KH� DSSOLFDWLRQ� RI� VXLWDEOH� FDOFXODWLQJ� SURFHGXUHV� HQDEOHV� WR� REWDLQ� WKH� RULHQWDWLRQ� GLVWULEXWLRQ� IXQFWLRQ�
�2')�� DQG� WKHQ� WKH�FRPSOHWH�SROH� ILJXUHV�RU� WKH� LQYHUVH�RQHV��9HULILFDWLRQ�RI� WKH�H[SHULPHQWDO�FRQGLWLRQV�RI�PHDVXUHPHQW�
DQG�FRUUHFWLRQ�RI� WKH�URXJK� WH[WXUH�GDWD�VKRXOG�EH�GRQH�RQ� WKH�EDVLV�RI�FROOHFWHG�GDWD�RQ� WKH� WH[WXUH�VWDQGDUGV��7KH�NLWV�RI�
WH[WXUH�VWDQGDUGV�DUH�PDGH�LQ�FRRSHUDWLRQ�ZLWK��%RQHW��&RPSDQ\���

�

&U\VWDOORJUDSKLF� WH[WXUHV�� RI� WKH� UHIHUHQFH� VDPSOHV� DUH�
DQDO\]HG� E\� WKH�$FFUHGLWHG�7HVWLQJ� �/DERUDWRU\� LQ� WKH�
ILHOG�RI�WH[WXUH�DQDO\VLV��/DERUDWRU\�PHHWV�UHTXLUHPHQWV�
RI� WKH� (XURSHDQ� 1RUP� (1� ,62�,(&� ������� $SSO\LQJ��
WKH� ,QWHJUDWLQJ� 0HWKRG� �,0�� RI� UHJLVWUDWLRQ� DQG�
FRUUHFWLRQ�E\�PHDQV�RI�WKH�UDQGRP��WH[WXUH�IUHH��VDPSOH�
DVVXUHV� � � REWDLQLQJ� D� UHOLDEOH� �GHYLFH�LQGHSHQGHQW�
SROH� ILJXUHV� IRU� TXDQWLWDWLYH� WH[WXUH� DQDO\VLV�� 7KH�
UHIHUHQFH� VDPSOHV� DQG� WKH� DWWDFKHG� UHVXOWV� DOORZ�
HYDOXDWLQJ� WKH� FRUUHFWQHVV� RI� WKH� SURFHGXUH� RI� WH[WXUH�
DQDO\VLV� DSSOLHG� LQ� \RXU� ODERUDWRU\�� 7KH� PHDVXUHPHQW�
GHWDLOV��ILOHV�ZLWK�GDWD�LQ�/DER7H[�IRUPDW��UHVXOWV�RI��WKH�
WH[WXUH� DQDO\VLV� DUH� UHJLVWHUHG� RQ� WKH� &'� DQG� LQ� WKH�
PDQXDO�� 7KH� &'� FRQWDLQV� DOVR� ILOHV� ZLWK� SROH� ILJXUHV�
GDWD� UHFHLYHG� E\� � 3HDN� ,QWHQVLW\�0HWKRG� �3,0���0RUH�
LQIRUPDWLRQ� FDQ� EH� IRXQG� RQ� WKH� /DER6RIW� :::�
SDJHV��KWWS����ODERVRIW�FRP�SO�RU�KWWS���ODERWH[�FRP��
�

7KH�PHDVXUDEOH�DUHDV�RI�WKH�UHIHUHQFH�VDPSOHV��WRS�VDPSOH�VXUIDFH��DUH�KRPRJHQHRXV�IURP�WKH�WH[WXUH�YLHZSRLQW�DQG�KDYH�EHHQ�
SUHSDUHG�IRU�UHJLVWUDWLRQ�RI�WKH�GLIIUDFWLRQ�HIIHFWV�LQ�WKH�EDFN�UHIOHFWLRQ�PRGH�E\�WKH�6FKXO]�PHWKRG��%HFDXVH�RI�WKH�PHDVXUHPHQW�
WHFKQLTXH�RI�WKH�EDFN�UHIOHFWLRQ�SROH�ILJXUHV��WLOWLQJ�WKH�VDPSOH�DQG�LWV�URWDWLRQ�DURXQG�WKH�QRUPDO�GLUHFWLRQ���UHFRPPHQGHG�EHDP�
VL]H��WKH�ODUJHVW�GLPHQVLRQ�RI�LWV�FURVV�VHFWLRQ��VKRXOG�QRW�H[FHHG�WKH�YDOXHV�JLYHQ�LQ�IROORZLQJ�WDEOH����
�
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��/DER6RIW�V�F���
��7H[WXUH�6WDQGDUGV��5HIHUHQFH�6DPSOHV��

6FKHPDWLF�YLHZ�ZLWK�
DVFULEHG�IUDPHZRUN��/'��
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7\SH�RI�
PDUNHU��

'HVFULSWLRQ�RI�
)LJXUHV��

5HODWHG�)LOHQDPHV�
�/DER7H[�IRUPDW���

&U\VWDOORJUDSKLF�
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SRZGHUHG��

�WH[WXUH�IUHH���

RQH�GRW�� $XVWHQLWH�
SRZGHU��

$XVWHQLWH�SRZGB�HSI��
$XVWHQLWH�SRZG�HSI��
$XVWHQLWH�SRZGB�SRZ��
$XVWHQLWH�SRZG�SRZ��

FXELF�� DUELWUDULO\�FKRVHQ��
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PDVVLYH��

�WH[WXUL]HG���

WZR�GRWV�� $XVWHQLWH�RUW�� $XVWHQLWH�RUWB�HSI��
$XVWHQLWH�RUW�HSI�� FXELF�� RUWKRUKRPELF��
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�
PDVVLYH��

�WH[WXUL]HG���

WKUHH�GRWV�� $XVWHQLWH�WUL�� $XVWHQLWH�WULB�HSI��
$XVWHQLWH�WUL�HSI�� FXELF�� WULFOLQLF��

���)LOH1DPHB���GHQRWHV�H[SHULPHQWDO�GDWD�FRUUHVSRQGLQJ�WR�LQWHQVLW\�RI�GLIIUDFWLRQ�SHDN��E\�3,0����
������)LOH1DPH���GHQRWHV�H[SHULPHQWDO�GDWD�FRUUHVSRQGLQJ�WR�LQWHJUDWHG�LQWHQVLW\�RI�SHDN�SURILOH��E\�,0����

�

7KDQNV� WR� WKH�UHIHUHQFH�VDPSOHV��WKH�LPSHUIHFWLRQV�LQ�WKH�JHRPHWULFDO�DUUDQJHPHQW�RI�WH[WXUH�JRQLRPHWHU�� WKH�FRUUHFWQHVV�RI�EHDP�
RSWLFV� VHW�XS�� DQG� UHJXODULW\� RI� GHWHFWLRQ� RI� GLIIUDFWLRQ� HIIHFWV� FDQ� EH� YHULILHG�� (DFK� VHW� RI� WH[WXUH� VWDQGDUGV� FRQWDLQV� IROORZLQJ�
UHIHUHQFH� VDPSOHV� IRU� DQDO\VLV� RI� FU\VWDOORJUDSKLF� WH[WXUH�� WH[WXUH� IUHH� �� UDQGRP� RULHQWDWLRQ� GLVWULEXWLRQ� �SRZGHUHG� VDPSOH���
WH[WXUL]HG�ZLWK� RUWKRUKRPELF� VDPSOH� V\PPHWU\� �PDVVLYH� VDPSOH��� WH[WXUL]HG�ZLWK� WULFOLQLF� VDPSOH� V\PPHWU\� �� �PDVVLYH� VDPSOH���
(DFK�VHW�RI�WH[WXUH�VWDQGDUGV�KDV�LWV�RZQ�XQLTXH�VHULDO�QXPEHU�DQG�KHUPHWLF�FRQWDLQHU��6DPSOHV�DUH�LQ�IRUP�RI�PHWDO�GLVNV�����PP�LQ�
GLDPHWHU�DQG�FD����PP�LQ�WKLFNQHVV��7KH�UHIHUHQFH�VDPSOHV�DUH�FLUFOHV����PP�LQ�GLDPHWHU��(DFK�RI�WKH�VDPSOHV�LV�VXUURXQGHG�E\�DQ�
RXWVLGH�PHWDO�ULQJ�ZLWK�D�VXLWDEOH�FRORXU�PDUNHU��GRWV��SODFHG�RQ�LWV�FR�VDPSOH�VXUIDFH��0DUNHUV�LQGLFDWH�WKH�/RQJLWXGLQDO�'LUHFWLRQ�
ZKLFK�WRJHWKHU�ZLWK�WKH�7UDQVYHUVH�DQG�1RUPDO�'LUHFWLRQ�GHWHUPLQH�WKH�VDPSOH�IUDPHZRUN��/'��7'��1'��GHILQHG�LQ�WKH�ZD\�VKRZQ�
LQ�7DEOH�EHORZ��WKH�WDEOH�FRQWDLQV�DOVR�RWKHUV�GHWDLOV�E\�ZD\�RI�H[DPSOH�IRU�WKH�DXVWHQLWLF�VWDLQOHVV�VWHHO�VWDQGDUGV���
�

,Q�WKH�FDVH�RI�WKH�SRZGHUHG�UHIHUHQFH�VDPSOH��EHFDXVH�RI�ODFN�RI�DQ\�SODQDU�DQLVRWURS\��WKH�/'�GLUHFWLRQ�FDQ�EH�FKRVHQ�DUELWUDULO\�
GXULQJ�PHDVXUHPHQW�DQG�GDWD�SURFHVVLQJ�SURFHGXUHV��0DUNHU�RQ�SRZGHUHG�VDPSOHV�LQGLFDWHV�GLUHFWLRQ�RI�PRXQWLQJ�LQ�JRQLRPHWHU�
DQDORJLFDOO\�DV�/'�GLUHFWLRQ�IRU�PDVVLYH�VDPSOHV��
�
6WDQGDUG�VDPSOHV�ZLWK�FRQWDLQHU�KDYH�WKH�ZHLJKW�RI�DERXW�����J��
�


