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�

7KH�7H[ WXUH�$ QDO\ VLV�6RIWZDUH�IRU�: LQGRZV�

' HWHUP LQDWLRQ�RI�9 ROXP H�) UDFWLRQ�RI�
7H[ WXUH�&RP SRQHQWV�8 VLQJ�/ DER7H[ ���

0 RGHO�) XQFWLRQV�0 HWKRG�

��
�
‹ / DER6RIW�V�F��
7HOHSKRQH��� � � �� � �� � � � � � � �
7HOHID[ ��� � � �� � �� � � � � � � �
( �P DLO��RIILFH# ODERVRIW�FRP �SO�
/ DER6RIW�� � � � � � � � � �



� � �

�

' HWHUP LQDWLRQ�RI�9 ROXP H�) UDFWLRQ�RI�7H[ WXUH�
&RP SRQHQWV�

0 RGHO�) XQFWLRQV�0 HWKRG�
�
�
�

7DEOH�RI�&RQWHQWV�
�
�

� � �( [ DP SOH�� �� �&RSSHU�6DP SOH��$ [ LDO�6DP SOH�6\ P P HWU\ ���������� �
�
�

� � �( [ DP SOH�� �� �$ OXP LQLXP �6DP SOH��2 UWKRUKRP ELF�6DP SOH�
���������������������6\ P P HWU\ �������������������������������������������������������������� � �



� � �

' HWHUP LQDWLRQ�RI�9 ROXP H�) UDFWLRQ�RI�7H[ WXUH�&RP SRQHQWV��
0 RGHO�) XQFWLRQV�0 HWKRG�

( [ DP SOH�� �
�

7KLV� LV� DQ� H[ DPSOH� RQ� KRZ� WR� XVH� / DER7H[ � � WR� GHWHUPLQH� RI� YROXPH� IUDFWLRQ� RI� WH[ WXUH�
FRPSRQHQWV��$ QDO\ VHG�2 ' ) �ZLWK�D[ LDO�VDPSOH�V\ PPHWU\ �LV�VKRZQ�LQ�WKH�SLFWXUH�EHORZ��

�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

6WHS�� �� ��7H[ WXUH�&RP SRQHQWV��
�
,Q�ILUVW�VWHS�ZH�KDYH�WR�ILQG�PDLQ�WH[ WXUH�FRPSRQHQWV�RI�2 ' ) ��) RU�WKLV�SXUSRVH�ZH�XVH�
RULHQWDWLRQ�DQDO\ VLV���

��
�
�

: H�FDQ�XVH�ERWK�PHWKRGV���DXWRPDWLF�DQG�PDQXDO��
�
$ XWRP DWLF�P HWKRG��62 5 7��
�
,Q� DXWRPDWLF� PHWKRG� / DER7H[ � XVH� WH[ WXUH� FRPSRQHQWV� IURP� GDWDEDVH�� ) LUVW� / DER7H[ � FDOFXODWHV�
DYHUDJH�2 ' ) �YDOXHV��DULWKPHWLF�PHDQ��IRU�HDFK�FRPSRQHQWV�IURP�GDWDEDVH�RQ�WKH�EDVH�RI�2 ' ) �YDOXHV�
IRU�DOO�V\ PPHWULFDOO\ �HTXLYDOHQW�RULHQWDWLRQV�RI�FRPSRQHQW�� ,Q�WKH�QH[ W�VWHS� / DER7H[ �VRUWV�DYHUDJH�
2 ' ) �YDOXHV�IRU�DOO�FRPSRQHQWV�IURP�GDWDEDVH��: KHQ�\ RX�SUHVV�
62 57
�EXWWRQ�
��

�
�

WKHQ�\ RX�FDQ�VHH�DOO�FRPSRQHQWV�IURP�GDWDEDVH�DQG�WKHLU�DYHUDJH�2 ' ) �YDOXHV��



� � �

�
�

�
,Q� WKH� OLVW� IURP� ULJKW� VLGH� \ RX� FDQ� VHH� 2 ' ) � YDOXHV� IRU� HDFK� V\ PPHWULFDOO\ � HTXLYDOHQW�
RULHQWDWLRQV� RI� FRPSRQHQW�� 7KHUH� LV� RQO\ � RQH� RULHQWDWLRQ� IRU� � � � � � ! ILEHU� FRPSRQHQW�
�� � � � ! ILEHU�FRPSRQHQW�KDV�QRW�V\ PPHWULFDOO\ �HTXLYDOHQW�RULHQWDWLRQV����
: KHQ� \ RX� FOLFN� RQ� WKH� � � � � ! ILEHU� FRPSRQHQW� \ RX� FDQ� VHH� � � V\ PPHWULFDOO\ � HTXLYDOHQW�
RULHQWDWLRQV��WKHLU�2 ' ) �YDOXHV�DQG�( XOHU�DQJOHV��
�
��

�
�



� � �

1 H[ W�� \ RX� FDQ� FKHFN� ZKHWKHU� DOO� PD[ LPV� LQ� DQDO\ ] HG� 2 ' ) � DUH� GHVFULEHG� E\ � WH[ WXUH�
FRPSRQHQWV��,Q�PDUNHG�DUHD��SLFWXUH�EHORZ�±�DUHD�IURP�OHIW��LV�WKH�&RPERER[ �LQ�ZKLFK�\ RX�
FDQ�FKDQJH�WKH�DFWLYH�WH[ WXUH�FRPSRQHQW��7KH�VHFRQG�&RPERER[ ��LQ�DUHD�IURP�ULJKW��DOORZV�
\ RX�WR�FKDQJH�RI�WKH�V\ PPHWULFDOO\ �HTXLYDOHQW�RULHQWDWLRQV�IRU�DFWLYH�FRPSRQHQW���
�

�
�
/ DER7H[ �GLVSOD\ V�FURVV�PDUN��� � �LQ�SODFH�ZKHUH�OLHV�LQ�2 ' ) �SURMHFWLRQ�VHOHFWHG�RULHQWDWLRQ�
IRU�DFWLYH�FRPSRQHQW��
�
�

�
�
�
/ DER7H[ �GLVSOD\ V�RQO\ �RQH�FURVV�PDUN�IRU�RQH�V\ PPHWULFDOO\ �HTXLYDOHQW�RULHQWDWLRQ�� ,I� \ RX�
ZRXOG�OLNH�VHH�SODFH�LQ�WKH�2 ' ) �ZKHUH�OLHV�RWKHU�V\ PPHWULFDOO\ �HTXLYDOHQW�RULHQWDWLRQ�WKHQ�
\ RX� FKRRVH� LW� IURP� &RPERER[ �� $ QDORJLFDOO\ �� \ RX� FDQ� FKDQJH� WH[ WXUH� FRPSRQHQW� ZKLFK� LV�
GLVSOD\ LQJ�E\ �/ DER7H[ ��: KHQ�\ RX�KDYH�IRXQG�PD[ LP�ZKLFK�LV�QRW�GHVFULEHG�E\ �FRPSRQHQWV�
IURP� \ RXU�GDWDEDVH�LQ�/ DER7H[ �WKHQ�\ RX�VKRXOG�ILQG�WKLV�FRPSRQHQW�XVLQJ�PDQXDO�PHWKRG��
1 H[ W�\ RX�VKRXOG�DGG�WKLV�FRPSRQHQW�WR�\ RXU�GDWDEDVH�LQ�/ DER7H[ ����
�
�



� � �

�
0 DQXDO�P HWKRG��
�
<RX� FDQ� XVH� � 1HDU� ^+ . / `� 8 9: ! � 2 ULHQWDWLRQV� � GLDORJ� IRU� ILQGLQJ� RI� FRPSRQHQWV� E\ � PDQXDO�
PHWKRG��<RX�VKRXOG�FOLFN�OHIW�PRXVH�EXWWRQ�LQ�ORFDO�RU�JOREDO�PD[ LP�RI�2 ' ) �LQ�ZKLFK�\ RX�ZRXOG�OLNH�
ILQG�WH[ WXUH�FRPSRQHQW��<RX�FDQ�DOVR�FKRRVH�LWHP� � 1HDU�^+ . / `� 8 9: ! � 2 ULHQWDWLRQV� � IURP�PHQX�

$QDO\ VLV
���
�

�
�
�
/ DER7H[ �GLVSOD\ �QHDU�RULHQWDWLRQV�VRUW�E\ ��2 ' ) �YDOXH��LPDJH�DERYH���PLOOHU�LQGLFHV��LPDJH�EHORZ���
OHIW�� RU� PLVRULHQWDWLRQ� �LPDJH� EHORZ� �� ULJKW��� <RX� FDQ� FKDQJH� W\ SH� RI� VRUW� E\ � FOLFN� LQ� DSSURSULDWH�
EXWWRQ��
�
�

� �
�
<RX�FDQ�DOVR�FKDQJH�PD[ LPDO�YDOXH�RI�PLOOHU�LQGLFHV��
�
�
�
�



� � �

�
6WHS�� �� �) LUVW�DSSUR[ LP DWLRQ�
�
$ IWHU� VWHS� � � ZH� KDYH� IRXQG� WKDW� ZH� FDQ� GHVFULEH� DOO� PD[ LPV� RI� DQDO\ ] HG� 2 ' ) � XVLQJ� � �
FRPSRQHQWV��

x� � � � � ! �) LEHU��QRQH�V\ PPHWULFDOO\ �HTXLYDOHQW�RULHQWDWLRQV��
x� � � � � ! �) LEHU��� �V\ PPHWULFDOO\ �HTXLYDOHQW�RULHQWDWLRQV��
x� � � � � ! �) LEHU��� �V\ PPHWULFDOO\ �HTXLYDOHQW�RULHQWDWLRQV� RULHQWDWLRQ�IRU�)  � � �

�

�
�

<RX�FDQ�RSHQ�GLDORJ�IRU�GHWHUPLQDWLRQ�RI�YROXPH�IUDFWLRQ�RI�WH[ WXUH�FRPSRQHQW�E\ �PRGHO�
IXQFWLRQ�PHWKRG�XVLQJ�WKH�LFRQ�DV�EHORZ���
�

�
�

RU�\ RX�FDQ�XVH�D�VXLWDEOH�LWHP�IURP�PHQX�
$QDO\ VLV
��
' LDORJ�ZLQGRZ�KHOS�\ RX�LQ�OHDVW�VTXDUHV�ILWWLQJ�RI�WKH�PRGHO�IXQFWLRQV�WR�\ RXU�2 ' ) �DQG�LQ�
FUHDWLRQV�RI��PRGHO�2 ' ) �QHDUHVW�WR�WKH�H[ SHULPHQWDO�2 ' ) ��/ DER7H[ �DXWRPDWLF�XVH�LQ�
FDOFXODWLRQ�IROORZLQJ�SDUDPHWHUV�IURP�DQDO\ ] HG�H[ SHULPHQWDO�2 ' ) ��

x� FU\ VWDO�V\ PPHWU\ ��
x� VDPSOH�V\ PPHWU\ ��
x� FHOO�SDUDPHWHUV��
x� JULG�FHOO��

7KHVH�SDUDPHWHUV�DUH�JUD\ HG�DQG�XVHU�FDQ
W�FKDQJH�WKHP��
: KHQ�\ RX�VWDUW�GLDORJ�ZLQGRZ�/ DER7H[ �FDOFXODWHV�DYHUDJH�2 ' ) �YDOXHV�IRU�FRPSRQHQWV�DQG�
VRUW�FRPSRQHQWV�XVLQJ�DYHUDJH�2 ' ) �YDOXHV��+ HQFH�FRPSRQHQW�1 R��� �LV�WKH�FRPSRQHQW�ZKLFK�
KDV�WKH�JUHDWHVW�DYHUDJH�2 ' ) �YDOXH��/ DER7H[ �ILOO�DOVR�LQLWLDO�SDUDPHWHUV�IRU�PRGHO�IXQFWLRQV��



� � �

x� GLVWULEXWLRQ��VHW�WR�
* DXVV
���
x� ) : +0 �IRU�4 � ��) �DQG�4 � ��DOO�VHW�WR�� � �� �GHJUHHV���
x� 9 ROXPH�IUDFWLRQ�DQG�EDFNJURXQG��LQLWLDO�YDOXHV�VHW�RQ�WKH�EDVH�RI�DYHUDJH�

2 ' ) �YDOXHV�RI�FRPSRQHQWV���
<RX�FDQ�VWDUW�FDOFXODWLRQV�RU�\ RX�FDQ�FKDQJH�LQLWLDO�SDUDPHWHUV�E\ �FOLFN�PRXVH�RQ�WKH�VXLWDEOH�
EXWWRQ��

�
�

: KHQ�\ RX�FOLFN�PRXVH��RQ�WKH�
&KDQJH�,QLWLDO�3DUDPHWHUV
��WKHQ�WKH�QHZ�RSWLRQV�DUH�DYDLODEOH��
�

�



� � �

�
<RX�FDQ�FKDQJH��

x� WH[ WXUH�FRPSRQHQW��XVLQJ�VXLWDEOH�&RPERER[ ���
x� WXUQ�RQ�RII�FRPSRQHQW�IURP�FDOFXODWLRQV��XVLQJ�VXLWDEOH�&KHFNER[ ���
x� VHW�NLQG�RI�GLVWULEXWLRQ��* DXVV�RU�/ RUHQW] ���
x� VHW�LQLWLDO�) : +0 �IRU�HDFK�( XOHU�DQJOH��
x� VHW�LQLWLDO�YROXPH�IUDFWLRQ�RI�FRPSRQHQW��

7KUHH� GLDJUDPV� LQ� GLDORJ� ZLQGRZ� VKRZ� PRGHO� IXQFWLRQ� IRU� HDFK� ( XOHU� DQJOH� IRU� FKRRVHQ��
FRPSRQHQW��<RX�FDQ�FKDQJH�VHOHFWLRQ�RI�FRPSRQHQW��E\ �FOLFN�PRXVH�RQ�WKH�
1R�
�EXWWRQ�� ,Q�
FDVH�RI�D[ LDO�VDPSOH�V\ PPHWU\ �RQO\ ��) �DQG�4 � �( XOHU�DQJOHV�DUH�HVVHQWLDO�DQG�DYDLODEOH��<RX�
FDQ�PDJQLILFDWLRQ�SORW�RI��PRGHO�IXQFWLRQ�E\ �FKDQJH�RI�VOLGHU�SRVLWLRQ���
1 RZ�� \ RX�VKRXOG�VHW�WH[ WXUH�FRPSRQHQWV�ZKLFK� \ RX�KDYH� IRXQG�LQ�SUHYLRXV�VWHS�� ) LUVW�WZR�
FRPSRQHQWV��SURSRVHG�E\ �/ DER7H[ �DUH�JRRG��/ DER7H[ �SURPSWV��� � � � ! ILEHU�DQG�� � � � ! ILEHU���
<RX�VKRXOG�FKDQJH�RQO\ �FRPSRQHQW�1 R��� �DQG�QH[ W�\ RX�VKRXOG�WXUQ�RII�FRPSRQHQWV�QXPEHU�� �
WR�� � �IURP�IXUWKHU�FDOFXODWLRQV��
�

�
�
<RX�FDQ�VDYH�FXUUHQW�VHW�RI�FRPSRQHQWV�E\ �FOLFN�PRXVH�RQ�WKH�� 6DYH�&XUUHQW�6HW� �EXWWRQ��
�

�
�



� � � �

�
<RX�FDQ�DFFHSW�ILOH�QDPH�SURSRVHG�E\ �/ DER7H[ �RU�\ RX�FDQ�VHW�RWKHU�ILOH�QDPH����IRU�H[ DPSOH�
µD[ LDO�6( 7¶��
�

�

�
�

/ DER7H[ �UHPHPEHUV�WKLV�VHW�DQG�\ RX�FDQ�LQSXW�WKLV�VHW�IURP�WKH�OLVW�RI�&RPERER[ ��
�

�
�

7KH�GHIDXOW�VHW��VHW�SURSRVHG�E\ �/ DER7H[ �ZKHQ�GLDORJ�VWDUWV��LV�VHW�EXLOG�RQ�WKH�EDVH�RI�WKH�
GDWDEDVH�VRUW�E\ �2 ' ) �YDOXH��
��

�
�

: KHQ�\ RX�KDYH�ILQLVKHG�VHWWLQJ�XS�RI�LQLWLDO�SDUDPHWHUV�\ RX�VKRXOG�FOLFN�RQ�WKH�� ) L[ �,QLWLDO�
3DUDPHWHUV� �EXWWRQ���

�

�
�

1 RZ�\ RX�FDQ�VHW�XS�ODVW�WZR�SDUDPHWHUV�RI�ILWWLQJ�FDOFXODWLRQ��
x� 0 D[ LPDO�1 XPEHU�RI�,WHUDWLRQ��GHIDXOW�LV�� � � � � ��
x� 0 D[ LPDO�) LW�( UURU�LQ�SHUFHQW��ZKHUH�ILW�HUURU�LV�UHODWLYH�HUURU�EHWZHHQ�

PRGHO�DQG�H[ SHULPHQWDO�2 ' ) ���<RX�VKRXOG�LQSXW�WR�/ DER7H[ �YDOXH�RI�HUURU�
PXOWLSO\ �E\ �� � � � ��GHIDXOW�LV�� � � � ! �� �� � � ��

7KHVH�SDUDPHWHUV�DUH�HVVHQWLDO�ZKHQ�/ DER7H[ �LV�LQ�
$ XWRPDWLF
�PRGH��7KLV�PRGH�LV�GHIDXOW���
�
�



� � � �

�
�
�
,Q�WKLV�PRGH� / DER7H[ � ILQLVK�FDOFXODWLRQ�ZKHQ�QXPEHU�RI�LWHUDWLRQ�LV� JUHDWHU�WKDQ�PD[ LPDO�
QXPEHU�RI�LWHUDWLRQ�RU� ZKHQ� ILW�HUURU�LV�ORZHU�WKDQ�PD[ LPDO� ILW�HUURU�� 7KH�VHFRQG�PRGH�RI�
ILWWLQJ�FDOFXODWLRQ�LV�
2 QFH
�� ,Q�WKLV�PRGH�/ DER7H[ �FUHDWHV�PRGHO�2 ' ) �RQ�WKH�EDVH�RI�LQLWLDO�
SDUDPHWHUV� RI� VHOHFWHG� WH[ WXUH� FRPSRQHQWV� DQG� QH[ W� LW� FDOFXODWHV� DQG� GLVSOD\ V� WKH� ILW� HUURU��
8 VHU�FDQ�FKDQJH�LQLWLDO�SDUDPHWHUV�DQG�KH�FDQ�VWDUW�FDOFXODWLRQ�RQFH�PRUH��7KLV�LV�D�
PDQXDO
�
PHWKRG� RI� ILWWLQJ�� <RX� FDQ� VWDUW� ILWWLQJ� FDOFXODWLRQ� E\ � FOLFN� RQ� WKH� � 6WDUW� 9ROXPH� ) UDFWLRQ�
&DOFXODWLRQ� �EXWWRQ��

�
�
/ DER7H[ �GLVSOD\ V�QXPEHU�RI�LWHUDWLRQ�DQG�ILW�HUURU�GXULQJ�FDOFXODWLRQ��<RX�FDQ�DOVR�REVHUYH��
ILW�FDOFXODWLRQ�SURJUHVV��

�
�
&OLFN�RQ�WKH�� &DOFXODWLRQ�%UHDN� �EXWWRQ�WR�EUHDN�FDOFXODWLRQ�LQ�DQ\ �PRPHQW��
�

�
�
1 H[ W�\ RX�FDQ�FKDQJH�LQLWLDO�SDUDPHWHUV�DQG�VWDUW�FDOFXODWLRQ�RQFH�PRUH��
: KHQ� / DER7H[ � KDV� ILQLVKHG� FDOFXODWLRQ� LW� GLVSOD\ V� GLDJUDPV� IRU� HDFK� ( XOHU� DQJOH�� ZKHUH�
/ DER7H[ �VKRZV�FRPSDULVRQ�EHWZHHQ�PRGHO�DQG�H[ SHULPHQWDO�2 ' ) ��7KHUH�DUH�WZR�PRGH�IRU�
FRPSDULVRQ�GLDJUDPV��

x� 1 RUPDO��
1RUP�
���
x� ' LIIHUHQFH��
' LII�
� ��

<RX�FDQ�FKDQJH�PRGH�E\ �FOLFN�PRXVH�RQ�WKH�EXWWRQ�
1RUP�
�RU�
' LII�
��
,Q�
1RUP�
��PRGH�/ DER7H[ �GLVSOD\ V�GLDJUDPV�XVLQJ�FRORUV��

x� EOXH��EOXH�DUHD����IRU�H[ SHULPHQWDO�2 ' ) �DURXQG�RI�FHQWHU�RI��
V\ PPHWULFDOO\ �HTXLYDOHQW�RULHQWDWLRQ�RI�FRPSRQHQW��GLDJUDPV�DUH�IRU�
HDFK�( XOHU�DQJOH���

x� UHG��UHG�OLQH����IRU�PRGHO�2 ' ) ��
x� EODFN��EODFN�OLQH����IRU�EDFNJURXQG�RI�WKH�PRGHO�2 ' ) �� 
UDQGRP
�WH[ WXUH�

�����������������������FRPSRQHQW������
��

�
�
�
�

�
�



� � � �

�
�
�

,Q�
' LII�
��PRGH�/ DER7H[ �GLVSOD\ V�GLDJUDPV�XVLQJ�FRORU��
�

x� EOXH��EOXH�DUHD����IRU�FRPPRQ�DUHD�RI�H[ SHULPHQWDO�DQG�PRGHO�2 ' ) ��
x� UHG��UHG�OLQH����IRU�QRQ�FRPPRQ�DUHD�RI�H[ SHULPHQWDO�DQG�PRGHO�2 ' ) ��
x� EODFN��EODFN�OLQH����IRU�EDFNJURXQG�RI�WKH�PRGHO�2 ' ) �����

�
�
�
�
�
�

�
�
�
�
�
�
�
) LJXUH�EHORZ�VKRZV�FRPSOHWH�GLDORJ�ZLQGRZ�ZLWK�GLDJUDPV�IRU�� � � � ! �ILEHU�FRPSRQHQW��LQ�

1 RUP�
�PRGH��
�
�

�



� � � �

) LJXUH�EHORZ�VKRZV�FRPSOHWH�GLDORJ�ZLQGRZ�ZLWK�GLDJUDPV�IRU�� � � � ! �ILEHU�FRPSRQHQW��LQ�

' LII�
�PRGH��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
<RX�FDQ�FKRRVH�DQ\ �V\ PPHWULFDOO\ �HTXLYDOHQW�RULHQWDWLRQ�IURP�WKH�³6KRZ�6\ P��( T�´ �
&RPERER[ �WR�GLVSOD\ �WKH�FRPSDULVRQ�GLDJUDPV��
�
�

�
�

&RPSRQHQW�� � � � ! ILEHU�LV�ZHDN�LQ�FRPSDULVRQ�ZLWK��� � � � ! ILEHU��KHQFH�TXDOLW\ �RI�GLDJUDPV�
LV�EDG��

�

�
�

<RX�FDQ�FKDQJH�PDJQLILFDWLRQ�RI�FRPSRQHQW�SORW�XVLQJ�VOLGHU��9 DOXH�LQ�OHIW�FRUQHU��� � �� � � �RI�
GLDJUDP�VKRZV�RQ�WKH�SHUFHQW�RI�PD[ LPDO�2 ' ) �YDOXH��



� � � �

�
�

�
�
7KH� FRPSDULVRQ� EHWZHHQ� 
H[ SHULPHQWDO
� DQG� FDOFXODWHG� 2 ' ) � IRU� � � � � ! ILEHU� � FRPSRQHQW�
H[ KLELWV� WKDW� H[ SHULPHQWDO� 2 ' ) � LV� PRUH� FRPSOLFDWHG�� ,Q� QH[ W� DSSUR[ LPDWLRQ� RI� 2 ' ) � ZH�
VKRXOG� DVVXPH� SUHVHQFH� RI� WZR� FRPSRQHQWV� LQVWHDG� RI� � � � � ! ILEHU� FRPSRQHQW�� 0 RGHO� DQG�
H[ SHULPHQWDO�2 ' ) �DUH�YHU\ �VLPLODU�DV�\ RX�FDQ�VHH�WKLV�LQ�WKH�SLFWXUH�EHORZ��
�
�
�

�

�
�
<RX�FDQ�ILQG�FDOFXODWHG�PRGHO�2 ' ) �LQ�ODVW�MRE�IRU�FXUUHQW�VDPSOH��LQ�H[ DPSOH�VKRZQ�DERYH�LW�
LV�MRE�1 R�� ���
�
�



� � � �

�
�
<RX�FDQ�ILQG�LQ�GLDORJ�ZLQGRZ�FDOFXODWHG�SDUDPHWHUV��) : +0 ��YROXPH�IUDFWLRQ�DQG��
EDFNJURXQG��VHH�PDUNHG�DUHD�LQ�WKH�ILJXUH�EHORZ���
�

�
�
&DOFXODWLRQ�UHSRUW�LV�DYDLODEOH�DIWHU�VDYH�RI��ILWWHG�PRGHO��/ DER7H[ �GLVSOD\ V�WKLV�UHSRUW�ZKHQ�
\ RX�FOLFN�ULJKW�PRXVH�EXWWRQ�RQ�WKH�PRGHO�2 ' ) ��< RX�FDQ�SULQW�RU�FRS\ �WKLV�UHSRUW��
��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�
�
6WHS�� ��WR�1 ��� �6HFRQG�WR�1 �DSSUR[ LP DWLRQ�
�
�
<RX�FDQ�DGG�QHZ�FRPSRQHQWV��RU�WDNH�SODFH�RQH�FRPSRQHQW�E\ �WZR�FRPSRQHQWV��DQG�EXLOG�

PRUH�FRPSOLFDWHG�PRGHO�RI�WKH�2 ' ) �RQ�WKH�EDVH�RI�GLIIHUHQFHV�EHWZHHQ�FDOFXODWHG�DQG�


H[ SHULPHQWDO
�2 ' ) �IURP�SUHYLRXV�VWHS��,Q�WKH�SLFWXUH�EHORZ�LV�VKRZQ�QHZ�DSSUR[ LPDWLRQ�RI�


H[ SHULPHQWDO
�2 ' ) �ZLWK�FRPSRQHQWV��� � � � ! ILEHU��� � � � ! ILEHU��� � � � ! ILEHU��DQG�ZLWK�QHZ�

FRPSRQHQWV��� � � � ! ILEHU�DQG�� � �� �� � ! ILEHU��ILW�HUURU�GHFUHDVH�ZLWK�� � �� � �WR�� � �� � � ��

�

�

�
�

�
�
�
�
�
�
�
�
�
�
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�
6LPLODU\ �� \ RX�FDQ�PDNH�FDOFXODWLRQ�IRU�WKH�
H[ SHULPHQWDO
�2 ' ) �ZLWK�RWKHU�VDPSOH�V\ PPHWU\ ���
7KH� H[ DPSOH� EHORZ� IRU� PRQRFOLQLF� VDPSOH� V\ PPHWU\ � VKRZV� 
H[ SHULPHQWDO
� 2 ' ) � IRU� UROOHG�
IHUULWLF�VWDLQOHVV�VWHHO��OHIW��DQG�PRGHO�2 ' ) � �ULJKW��ILWWHG�E\ � / DER7H[ ��0 RGHO�2 ' ) �DVVXPHV�
RQO\ �SUHVHQFH�RI� �̂ � � `� � � � ! ��FXEH��DQG�� � � � ! ILEHU�WH[ WXUH�FRPSRQHQWV��
�
�

�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
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( [ DP SOH�� �
$ OXP LQLXP �6DP SOH�

�
�
: H�FDQ�ILQG�WH[ WXUH�FRPSRQHQW�PRGHO�ZKLFK�GHVFULEHV�H[ SHULPHQWDO�SROH�ILJXUHV��7KLV�LV�DQ�H[ DPSOH�RQ�KRZ�WR�
XVH�/ DER7H[ �WR�GHWHUPLQH�RI�YROXPH�IUDFWLRQ�RI�WH[ WXUH�FRPSRQHQWV�E\ �DQDO\ VHG�RI�SROH�ILJXUHV�DQG�2 ' ) ��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�,Q�ILUVW�VWHS�ZH�KDYH�WR�ILQG�PDLQ�WH[ WXUH�FRPSRQHQWV��) RU�WKLV�SXUSRVH�ZH�XVH�RULHQWDWLRQ�
DQDO\ VLV��
�

�
�

�
: H�FDQ�XVH�ERWK�PHWKRGV���DXWRPDWLF�DQG�PDQXDO��
�
�
$ XWRP DWLF�P HWKRG��62 5 7��
�
,Q� DXWRPDWLF� PHWKRG� / DER7H[ � XVH� WH[ WXUH� FRPSRQHQWV� IURP� GDWDEDVH�� ) LUVW� / DER7H[ �
FDOFXODWHV� DYHUDJH� SROH� ILJXUHV� YDOXHV� �DULWKPHWLF� PHDQ� IURP� SROHV�� IRU� HDFK� FRPSRQHQWV�
IURP�GDWDEDVH�RQ�WKH�EDVH�RI�SROH�ILJXUH�YDOXHV�IRU�DOO�V\ PPHWULFDOO\ �HTXLYDOHQW�RULHQWDWLRQV�
RI�FRPSRQHQW��,Q�WKH�QH[ W�VWHS�/ DER7H[ �VRUWV�DYHUDJH�SROH�ILJXUHV�YDOXHV�IRU�DOO�FRPSRQHQWV�
IURP�GDWDEDVH��: KHQ�\ RX�SUHVV�
62 57
�EXWWRQ�
��
�

�
�

�
WKHQ�\ RX�FDQ�VHH�DOO�FRPSRQHQWV�IURP�GDWDEDVH�DQG�WKHLU�DYHUDJH�SROH�ILJXHV�YDOXHV��
�



� � � �

�
�
�
,Q�WKH�OLVWV�IURP�OHIW�VLGH�\ RX�FDQ�VHH�DYHUDJH�SROH�ILJXUH�YDOXHV�IRU�FRPSRQHQW��WRS�OLVW��DQG�
SROH�ILJXUH�YDOXHV�IRU�HDFK�V\ PPHWULFDOO\ �HTXLYDOHQW�RULHQWDWLRQV�RI�FRPSRQHQW��VXP�IURP�DOO�
SROHV��ERWWRP�OLVW���,Q�WKH�OLVW�IURP�ULJKW�VLGH�\ RX�FDQ�VHH�YDOXHV�IRU�HDFK�SROH�RI�FRPSRQHQW��
�ZKHQ�\ RX�FOLFN�RQ�WKH�V\ PPHWULFDO�HTXLYDOHQW�RI�FRPSRQHQW���: KHQ�\ RX�KDYH�PRUH�WKDQ�RQH�
SROH�ILJXUHV�FKRVHQ�LQ�FRQWDLQHU�WKHQ�/ DER7H[ �VKRZV�DYHUDJH�YDOXHV�IRU�SROHV�IURP�DOO�SROH�
ILJXUHV��1 H[ W�� \ RX�FDQ�FKHFN�ZKHWKHU�DOO�PD[ LPV�LQ�DQDO\ ] HG�SROH�ILJXUHV�DUH�GHVFULEHG�E\ �
WH[ WXUH�FRPSRQHQWV���
�
�

�
�
�
/ DER7H[ � GLVSOD\ V� FURVV� PDUN� �� � � LQ� SODFH� ZKHUH� OLHV� SROHV� IRU� VHOHFWHG� RULHQWDWLRQ� RI� DFWLYH�
NRPSRQHQW���^� � � ` � � �� � ! �LQ�FDVH�EHORZ���
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�
/ DER7H[ � GLVSOD\ V� RQO\ � FURVV� PDUNV� IRU� RQH� V\ PPHWULFDOO\ � HTXLYDOHQW� RULHQWDWLRQ�� ,I� \ RX�
ZRXOG�OLNH�VHH�SODFH�LQ�WKH�2 ' ) �ZKHUH�OLHV�RWKHU�V\ PPHWULFDOO\ �HTXLYDOHQW�RULHQWDWLRQ�WKHQ�
\ RX� FKRRVH� LW� IURP� &RPERER[ �� $ QDORJLFDOO\ �� \ RX� FDQ� FKDQJH� WH[ WXUH� FRPSRQHQW� ZKLFK� LV�
GLVSOD\ LQJ�E\ �/ DER7H[ ��: KHQ�\ RX�KDYH�IRXQG�PD[ LP�ZKLFK�LV�QRW�GHVFULEHG�E\ �FRPSRQHQWV�
IURP� \ RXU�GDWDEDVH�LQ�/ DER7H[ �WKHQ�\ RX�VKRXOG�ILQG�WKLV�FRPSRQHQW�XVLQJ�PDQXDO�PHWKRG��
1 H[ W�\ RX�VKRXOG�DGG�WKLV�FRPSRQHQW�WR�\ RXU�GDWDEDVH�LQ�/ DER7H[ ����
�
0 DQXDO�P HWKRG��
�
<RX�FDQ�XVH�� 1HDU�^+ . / `� 8 9: ! �2 ULHQWDWLRQV� �GLDORJ�IRU�ILQGLQJ�RI�FRPSRQHQWV�E\ �PDQXDO�
PHWKRG��<RX�VKRXOG�FOLFN�OHIW�PRXVH�EXWWRQ�LQ�ORFDO�RU�JOREDO�PD[ LP�RI�SROH�ILJXUH�LQ�ZKLFK�
\ RX� ZRXOG� OLNH� ILQG� WH[ WXUH� FRPSRQHQW�� <RX� FDQ� DOVR� FKRRVH� LWHP� � 1HDU� ^+ . / `� 8 9: ! �
2 ULHQWDWLRQV� �IURP�PHQX�
$QDO\ VLV
���
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
/ DER7H[ � GLVSOD\ V� QHDU� RULHQWDWLRQV� VRUW� E\ � DYHUDJH� YDOXH� IRU� SROHV� RI� SROH� ILJXUHV�� PLOOHU�
LQGLFHV�RU�PLVRULHQWDWLRQ��<RX�FDQ�FKDQJH�W\ SH�RI�VRUW�E\ �FOLFN�LQ�DSSURSULDWH�EXWWRQ��
�
�
) LUVW�DSSUR[ LP DWLRQ�
�
$ IWHU� VWHS� � � ZH� KDYH� IRXQG� WKDW� ZH� FDQ� GHVFULEH� PD[ LPV� RI� DQDO\ ] HG� SROH� ILJXUHV� XVLQJ��
FRPSRQHQWV��

x� ^��� ���� ��� �` � ��� ��� � ��� �! �
x� ^��� ���� ��� �` � ��� ���� �� � �! �
x� ^��� ���� ��� �` � ��� ���� �� � �! ���
x� ^��� ���� ��� �` � ��� ��� � ��� �! ���
x� ^��� ���� ��� �` � ��� ���� �� � �! ���
x� ^��� ���� ��� �` � ��� ���� �� � �! �

�
1 H[ W�\ RX�VKRXOG�RSHQ�GLDORJ�IRU�GHWHUPLQDWLRQ�RI�YROXPH�IUDFWLRQ�RI�WH[ WXUH�FRPSRQHQW�E\ �
PRGHO�IXQFWLRQ�PHWKRG�XVLQJ�WKH�LFRQ�DV�EHORZ���
�



� � � �

�
�
�
' LDORJ�ZLQGRZ�KHOS�\ RX�LQ�OHDVW�VTXDUHV�ILWWLQJ�RI�WKH�PRGHO�IXQFWLRQV�WR�\ RXU�2 ' ) �DQG�LQ�
FUHDWLRQV�RI��PRGHO�2 ' ) �QHDUHVW�WR�WKH�H[ SHULPHQWDO�2 ' ) ��/ DER7H[ �DXWRPDWLF�XVH�LQ�
FDOFXODWLRQ�IROORZLQJ�SDUDPHWHUV�IURP�DQDO\ ] HG�H[ SHULPHQWDO�2 ' ) ��
�

x� FU\ VWDO�V\ PPHWU\ ��
x� VDPSOH�V\ PPHWU\ ��
x� FHOO�SDUDPHWHUV��
x� JULG�FHOO��
�

7KHVH�SDUDPHWHUV�DUH�JUD\ HG�DQG�XVHU�FDQ
W�FKDQJH�WKHP��
: KHQ�\ RX�VWDUW�GLDORJ�ZLQGRZ�/ DER7H[ �FDOFXODWHV�DYHUDJH�2 ' ) �YDOXHV�IRU�FRPSRQHQWV�DQG�
VRUW�FRPSRQHQWV�XVLQJ�DYHUDJH�2 ' ) �YDOXHV��+ HQFH�FRPSRQHQW�1 R��� �LV�WKH�FRPSRQHQW�ZKLFK�
KDV�WKH�JUHDWHVW�DYHUDJH�2 ' ) �YDOXH��/ DER7H[ �ILOO�DOVR�LQLWLDO�SDUDPHWHUV�IRU�PRGHO�IXQFWLRQV��

x� GLVWULEXWLRQ��VHW�WR�
* DXVV
���
x� ) : +0 �IRU�4 � ��) �DQG�4 � ��DOO�VHW�WR�� � �� �GHJUHHV���
x� 9 ROXPH�IUDFWLRQ�DQG�EDFNJURXQG��LQLWLDO�YDOXHV�VHW�RQ�WKH�EDVH�RI�DYHUDJH�

2 ' ) �YDOXHV�RI�FRPSRQHQWV���
<RX�FDQ�VWDUW�FDOFXODWLRQV�RU�\ RX�FDQ�FKDQJH�LQLWLDO�SDUDPHWHUV�E\ �FOLFN�PRXVH�RQ�WKH�VXLWDEOH�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
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: KHQ�\ RX�FOLFN�PRXVH��RQ�WKH�
&KDQJH�,QLWLDO�3DUDPHWHUV
��WKHQ�WKH�QHZ�RSWLRQV�DUH�
DYDLODEOH��

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
<RX�FDQ�FKDQJH��
�

x� WH[ WXUH�FRPSRQHQW��XVLQJ�VXLWDEOH�&RPERER[ ���
x� WXUQ�RQ�RII�FRPSRQHQW�IURP�FDOFXODWLRQV��XVLQJ�VXLWDEOH�&KHFNER[ ���
x� VHW�NLQG�RI�GLVWULEXWLRQ��* DXVV�RU�/ RUHQW] ���
x� VHW�LQLWLDO�) : +0 �IRU�HDFK�( XOHU�DQJOH��
x� VHW�LQLWLDO�YROXPH�IUDFWLRQ�RI�FRPSRQHQW��
�

7KUHH� GLDJUDPV� LQ� GLDORJ� ZLQGRZ� VKRZ� PRGHO� IXQFWLRQ� IRU� HDFK� ( XOHU� DQJOH� IRU� FKRVHQ��
FRPSRQHQW��<RX�FDQ�FKDQJH�VHOHFWLRQ�RI�FRPSRQHQW��E\ �FOLFN�PRXVH�RQ�WKH�
1R�
�EXWWRQ�� ,Q�
FDVH�RI�D[ LDO�VDPSOH�V\ PPHWU\ �RQO\ ��) �DQG�4 � �( XOHU�DQJOHV�DUH�HVVHQWLDO�DQG�DYDLODEOH��<RX�
FDQ�PDJQLILFDWLRQ�SORW�RI��PRGHO�IXQFWLRQ�E\ �FKDQJH�RI�VOLGHU�SRVLWLRQ���
1 RZ��\ RX�VKRXOG�VHW�WH[ WXUH�FRPSRQHQWV�� �WR�� �ZKLFK�\ RX�KDYH�IRXQG�LQ�SUHYLRXV�VWHS��1 H[ W�
FRPSRQHQWV�� �� � �\ RX�VKRXOG�WXUQ�RII��IURP�IXUWKHU�FDOFXODWLRQV��
�
�
�
�
�
�
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�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
<RX�FDQ�VDYH�FXUUHQW�VHW�RI�FRPSRQHQWV�E\ �FOLFN�PRXVH�RQ�WKH�� 6DYH�&XUUHQW�6HW� �EXWWRQ��
�

�
�

<RX�FDQ�DFFHSW�ILOH�QDPH�SURSRVHG�E\ �/ DER7H[ �RU�\ RX�FDQ�VHW�RWKHU�ILOH�QDPH����IRU�H[ DPSOH�
µD[ LDO�6( 7¶��
�



� � � �

/ DER7H[ �UHPHPEHUV�WKLV�VHW�DQG�\ RX�FDQ�LQSXW�WKLV�VHW�IURP�WKH�OLVW�RI�&RPERER[ ��7KH�GHIDXOW�
VHW��VHW�SURSRVHG�E\ �/ DER7H[ �ZKHQ�GLDORJ�VWDUWV��LV�VHW�EXLOG�RQ�WKH�EDVH�RI�WKH�GDWDEDVH�VRUW�
E\ �2 ' ) �YDOXH��
��

�
�

: KHQ�\ RX�KDYH�ILQLVKHG�VHWWLQJ�XS�RI�LQLWLDO�SDUDPHWHUV�\ RX�VKRXOG�FOLFN�RQ�WKH�� ) L[ �,QLWLDO�
3DUDPHWHUV� �EXWWRQ���

�

�
�

1 RZ�\ RX�FDQ�VHW�XS�ODVW�WZR�SDUDPHWHUV�RI�ILWWLQJ�FDOFXODWLRQ��
x� 0 D[ LPDO�1 XPEHU�RI�,WHUDWLRQ��GHIDXOW�LV�� � � � � ��
x� 0 D[ LPDO�) LW�( UURU�LQ�SHUFHQW��ZKHUH�ILW�HUURU�LV�UHODWLYH�HUURU�EHWZHHQ�

PRGHO�DQG�H[ SHULPHQWDO�2 ' ) ���<RX�VKRXOG�LQSXW�WR�/ DER7H[ �YDOXH�RI�HUURU�
PXOWLSO\ �E\ �� � � � ��GHIDXOW�LV�� � � � ! �� �� � � ��

7KHVH�SDUDPHWHUV�DUH�HVVHQWLDO�ZKHQ�/ DER7H[ �LV�LQ�
$ XWRPDWLF
�PRGH��7KLV�PRGH�LV�GHIDXOW���
�

�
�
�
�
�
,Q�WKLV�PRGH� / DER7H[ � ILQLVK�FDOFXODWLRQ�ZKHQ�QXPEHU�RI�LWHUDWLRQ�LV� JUHDWHU�WKDQ�PD[ LPDO�
QXPEHU�RI�LWHUDWLRQ�RU� ZKHQ� ILW�HUURU�LV�ORZHU�WKDQ�PD[ LPDO� ILW�HUURU�� 7KH�VHFRQG�PRGH�RI�
ILWWLQJ�FDOFXODWLRQ�LV�
2 QFH
�� ,Q�WKLV�PRGH�/ DER7H[ �FUHDWHV�PRGHO�2 ' ) �RQ�WKH�EDVH�RI�LQLWLDO�
SDUDPHWHUV� RI� VHOHFWHG� WH[ WXUH� FRPSRQHQWV� DQG� QH[ W� LW� FDOFXODWHV� DQG� GLVSOD\ V� WKH� ILW� HUURU��
8 VHU�FDQ�FKDQJH�LQLWLDO�SDUDPHWHUV�DQG�KH�FDQ�VWDUW�FDOFXODWLRQ�RQFH�PRUH��7KLV�LV�D�
PDQXDO
�
PHWKRG� RI� ILWWLQJ�� <RX� FDQ� VWDUW� ILWWLQJ� FDOFXODWLRQ� E\ � FOLFN� RQ� WKH� � 6WDUW� 9ROXPH� ) UDFWLRQ�
&DOFXODWLRQ� �EXWWRQ��

�
�
/ DER7H[ �GLVSOD\ V�QXPEHU�RI�LWHUDWLRQ�DQG�ILW�HUURU�GXULQJ�FDOFXODWLRQ��<RX�FDQ�DOVR�REVHUYH��
ILW�FDOFXODWLRQ�SURJUHVV��

�
�
&OLFN�RQ�WKH�� &DOFXODWLRQ�%UHDN� �EXWWRQ�WR�EUHDN�FDOFXODWLRQ�LQ�DQ\ �PRPHQW��
�



� � � �

�
�
1 H[ W�\ RX�FDQ�FKDQJH�LQLWLDO�SDUDPHWHUV�DQG�VWDUW�FDOFXODWLRQ�RQFH�PRUH��
: KHQ� / DER7H[ � KDV� ILQLVKHG� FDOFXODWLRQ� LW� GLVSOD\ V� GLDJUDPV� IRU� HDFK� ( XOHU� DQJOH�� ZKHUH�
/ DER7H[ �VKRZV�FRPSDULVRQ�EHWZHHQ�PRGHO�DQG�H[ SHULPHQWDO�2 ' ) ��7KHUH�DUH�WZR�PRGH�IRU�
FRPSDULVRQ�GLDJUDPV��

x� 1 RUPDO��
1RUP�
���
x� ' LIIHUHQFH��
' LII�
� ��

<RX�FDQ�FKDQJH�PRGH�E\ �FOLFN�PRXVH�RQ�WKH�EXWWRQ�
1RUP�
�RU�
' LII�
��
,Q�
1RUP�
��PRGH�/ DER7H[ �GLVSOD\ V�GLDJUDPV�XVLQJ�FRORUV��

x� EOXH��EOXH�DUHD����IRU�H[ SHULPHQWDO�2 ' ) �DURXQG�RI�FHQWHU�RI��
V\ PPHWULFDOO\ �HTXLYDOHQW�RULHQWDWLRQ�RI�FRPSRQHQW��GLDJUDPV�DUH�IRU�
HDFK�( XOHU�DQJOH���

x� UHG��UHG�OLQH����IRU�PRGHO�2 ' ) ��
x� EODFN��EODFN�OLQH����IRU�EDFNJURXQG�RI�WKH�PRGHO�2 ' ) �� 
UDQGRP
�WH[ WXUH�

�����������������������FRPSRQHQW������
��

�
�
�
�

�
�
�
�
�

,Q�
' LII�
��PRGH�/ DER7H[ �GLVSOD\ V�GLDJUDPV�XVLQJ�FRORU��
�

x� EOXH��EOXH�DUHD����IRU�FRPPRQ�DUHD�RI�H[ SHULPHQWDO�DQG�PRGHO�2 ' ) ��
x� UHG��UHG�OLQH����IRU�QRQ�FRPPRQ�DUHD�RI�H[ SHULPHQWDO�DQG�PRGHO�2 ' ) ��
x� EODFN��EODFN�OLQH����IRU�EDFNJURXQG�RI�WKH�PRGHO�2 ' ) �����

�
�
�
�
�
�

�
�
�
�
�
�
�
) LJXUH�EHORZ�VKRZV�FRPSOHWH�GLDORJ�ZLQGRZ�ZLWK�GLDJUDPV�IRU�^� �� �� ` � � ��� �� � ! ��FRPSRQHQW��
LQ�
1 RUP�
�PRGH��
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) LJXUH�EHORZ�VKRZV�FRPSOHWH�GLDORJ�ZLQGRZ�ZLWK�GLDJUDPV�IRU�^� �� �� ` � � ��� �� � ! ���FRPSRQHQW��
LQ�
' LII�
�PRGH��
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�
<RX�FDQ�FKRRVH�DQ\ �V\ PPHWULFDOO\ �HTXLYDOHQW�RULHQWDWLRQ�IURP�WKH�³6KRZ�6\ P��( T�´ �
&RPERER[ �WR�GLVSOD\ �WKH�FRPSDULVRQ�GLDJUDPV��
�

�



� � � �

&RPSRQHQW�^� �� �� ` � � ��� �� � ! ���LV�ZHDN�LQ�FRPSDULVRQ��KHQFH�TXDOLW\ �RI�GLDJUDPV�LV�EDG��
�

�
�

�
<RX�FDQ�FKDQJH�PDJQLILFDWLRQ�RI�FRPSRQHQW�SORW�XVLQJ�VOLGHU��9 DOXH�LQ�OHIW�FRUQHU��� � �� � �RI�
GLDJUDP�VKRZV�RQ�WKH�SHUFHQW�RI�PD[ LPDO�2 ' ) �YDOXH��
�
�

�
�
�
�
7KH�FRPSDULVRQ�EHWZHHQ�
H[ SHULPHQWDO
�DQG�FDOFXODWHG�2 ' ) �IRU��FRPSRQHQW�^� �� �� ` � � ��� �� � ! ����
FRPSRQHQW�H[ KLELWV�WKDW�H[ SHULPHQWDO�2 ' ) �LV�PRUH�FRPSOLFDWHG��,Q�WKH�QH[ W�DSSUR[ LPDWLRQ�RI�
2 ' ) �ZH�FDQ�FRUUHFW�WKLV�GLIIHUHQFH���
) LQDOO\ ��ZH�UHFHLYH�UHVXOWV�FDOFXODWLRQ���
��
/ DER7H[ �� �7H[ WXUH���4 XDQWLWDWLYH�$QDO\ VLV�5HSRUW�
�8 VHU��2 ]JD�
�3URMHFW��$OXPLQLXP�
�6DPSOH��$OXPLQLXP�R�,�
�-RE��� �
�' DWH�� � � � �� � �� � �
�7LPH�� � �� � �� � �������������������������������������������������������������������������������������������������
�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�9ROXPH�����) : +0 ����) : +0 ���) : +0 �
�) UDFWLRQ�����3KL� �� ����3KL��� ���3KL� ��� ��������2 ULHQWDWLRQ�
�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�&RPSRQHQW�1R�� ����' LVWULEXWLRQ��* DXVV���������������
������ � �� � ������ � �� � ������ � �� � ����� � �� � � �̂�� ���� ��� �`� ��� ��� � ��� �! �6�� �����������
�&RPSRQHQW�1R�� ����' LVWULEXWLRQ��* DXVV���������������
������ � �� � ������ � �� � ������ � �� � ����� � �� � � �̂�� ���� ��� �`� ��� ���� �� � �! ��$O�� ���������
�&RPSRQHQW�1R�� ����' LVWULEXWLRQ��* DXVV���������������
������ � �� � ������ � �� � ������ � �� � ����� � �� � � �̂�� ���� ��� �`� ��� ���� �� � �! ��$O� ����������
�&RPSRQHQW�1R�� ����' LVWULEXWLRQ��* DXVV���������������
������� �� � ������� �� � ������ � �� � ����� � �� � � �̂�� ���� ��� �`� ��� ��� � ��� �! ��$O� ����������
�&RPSRQHQW�1R�� ����' LVWULEXWLRQ��* DXVV���������������
������� �� � ������� �� � ������� �� � ������ �� � � �̂�� ���� ��� �`� ��� ���� �� � �! ��$O�� ���������
�&RPSRQHQW�1R�� ����' LVWULEXWLRQ��* DXVV���������������
������� �� � ������� �� � ������ � �� � ������ �� � � �̂�� ���� ��� �`� ��� ���� �� � �! ��$O�� ���������
�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
������ �� � � ��%DFNJURXQG�9ROXPH�) UDFWLRQ�
�
�
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�
1 H[ W�ZH�FDQ�GR�SROH�ILJXUHV�FDOFXODWLRQ�IURP�PRGHO�2 ' ) �DQG�ZH�FDQ�PDNH�FRPSDULVRQ�
EHWZHHQ�H[ SHULPHQWDO��ILUVW�URZ��DQG�PRGHO�SROH�ILJXUHV��VHFRQG�URZ���
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�
: H�FDQ�DOVR�PDNHV�FRPSDULVRQ�EHWZHHQ�VHFWLRQV�RI�SROH�ILJXUHV�DV�RQ�WKH�H[ DPSOH�EHORZ�IRU�
�� � � � �SROH��
�
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³ ( [ SHULPHQWDÓ��IURP�OHIW��DQG�PRGHO�2 ' ) ��IURP�ULJKW����
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�
�
<RX�FDQ�DGG�QHZ�FRPSRQHQWV��RU�WDNH�SODFH�RQH�FRPSRQHQW�E\ �WZR�FRPSRQHQWV��DQG�EXLOG�PRUH�FRPSOLFDWHG�
PRGHO��RQ�WKH�EDVH�RI�GLIIHUHQFHV�EHWZHHQ�FDOFXODWHG�DQG�
H[ SHULPHQWDO
�SROH�ILJXUHV�RU�2 ' ) V�IURP�SUHYLRXV�VWHS�


