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�� ,QWURGXFWLRQ

7KH� JHQXLQH� V\PEROLF� PDFKLQH� OHDUQLQJ� DOJRULWKPV� ZHUH� DEOH� WR� SURFHVV� V\PEROLF�� FDWHJRULDO� GDWD� RQO\�

+RZHYHU�� UHDO�ZRUOG� SUREOHPV�� SDUWLFXODUO\� LQ� PHGLFLQH�� LQYROYH� ERWK� V\PEROLF� DQG� QXPHULFDO� DWWULEXWHV�

7KHUHIRUH��WKHUH�LV�DQ�LPSRUWDQW�LVVXH�RI�PDFKLQH�OHDUQLQJ�WR�GLVFUHWL]H�QXPHULFDO�DWWULEXWHV��7KH�DVVLJQPHQW�RI

GLVFUHWL]DWLRQ�RI�QXPHULFDO�YDULDEOHV�LV�ZHOO�NQRZQ�WR�VWDWLVWLFLDQV��'LIIHUHQW�DSSURDFKHV�DUH�XVHG��IRU�LQVWDQFH�

GLVFUHWL]DWLRQ�LQWR�D�JLYHQ�QXPEHU�RI�FDWHJRULHV�XVLQJ�HTXLGLVWDQW�FXWSRLQWV��GLVFUHWL]DWLRQ�LQWR�JLYHQ�QXPEHU�RI

FDWHJRULHV�ZLWK�WKH�VDPH�FDUGLQDOLW\��HTXLIUHTXHQW�GLVFUHWL]DWLRQ���RU�FDWHJRUL]DWLRQ�EDVHG�RQ�PHDQ�DQG�VWDQGDUG

GHYLDWLRQ�� $OO� WKHVH� DSSURDFKHV� DUH� ³FODVV�EOLQG´� �RU� XQVXSHUYLVHG��� VLQFH� WKH\� GHDO� RQO\� ZLWK� WKH� GLVFUHWL]HG

DWWULEXWH��)LJ������

)LJ������(TXLGLVWDQW�DQG�HTXLIUHTXHQW�GLVFUHWL]DWLRQ

,Q� WKH� IUDPHZRUN�RI�PDFKLQH� OHDUQLQJ�� WKH� IDFW� WKDW� WKH�H[DPSOHV��REMHFWV��EHORQJ� WR�GLIIHUHQW�FODVVHV� LV� WDNHQ

LQWR� DFFRXQW�� 6R� WKH� GLVFUHWL]DWLRQ� DOJRULWKPV� DUH� ³FODVV� VHQVLWLYH´� �RU� VXSHUYLVHG�� �� VHH�)LJ�� � ���$� YDULHW\� RI

DOJRULWKPV� KDV� EHHQ� GHYHORSHG� LQ� WKH� ODVW� GHFDGH��0RVW� QHZHU� YHUVLRQV� RI�PDFKLQH� OHDUQLQJ� DOJRULWKPV� KDYH

EHHQ� GHVLJQHG� DQG� HQKDQFHG� E\� DGGLQJ� WKH� SRVVLELOLW\� WR� GHDO� DOVR� ZLWK� QXPHULFDO� GDWD�� ,Q� ,'�� RU� &����� WKH

DOJRULWKPV�IRU�GLVFUHWL]DWLRQ�DUH�EDVHG�PRVWO\�RQ�ELQDUL]DWLRQ�ZLWKLQ�D�VXEVHW�RI�WUDLQLQJ�GDWD�FUHDWHG�GXULQJ�WUHH

JHQHUDWLRQ� >&DWOHWW�� ����@�� >)D\\DG�� ,UDQL�� ����@�� .
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�� D� FRPPHUFLDO� V\VWHP� RI� WKH� 7','7

IDPLO\�� XVHV� )�VWDWLVWLFV� LQVWHDG� RI� c
�

�VWDWLVWLF� WR� WHVW� WKH� GHSHQGHQFH� ZKHQ� SURFHVVLQJ� D� QXPHULFDO� DWWULEXWH

GXULQJ�WUHH�LQGXFWLRQ�>%LJJV�HW�DO�������@��$QRWKHU�LQWHUHVWLQJ�DSSURDFK� WR�GLVFUHWL]DWLRQ�FDQ�EH� IRXQG�LQ�>/HH�

6KLQ������@��$V�SRLQWHG�RXW�E\�(ORPDD�DQG�5RXVX�>(ORPDD��5RXVX������@��PRVW�DOJRULWKPV�DUH�JXLGHG�E\� WKH

FULWHULRQ�RI�PLQLPDO�WUDLQLQJ�HUURU�±�WKH\�VHDUFK�IRU�LQWHUYDOV�ZLWK�RQH�GRPLQDQW�FODVV��7KH�GLIIHUHQFHV�EHWZHHQ

WKH�DOJRUWLKPV�DUH�LQ

�� LQWHJUDWLRQ�ZLWK�PDFKLQH�OHDUQLQJ�DOJRULWKPV��LQWHJUDWHG�RU�VWDQG�DORQH�DV�SUHSURFHVVLQJ�WRRO��

�� VHDUFK�VWUDWHJ\��WRS�GRZQ�E\�VSOLWWLQJ�LQWHUYDOV�RU�ERWWRP�XS�E\�PHUJLQJ�LQWHUYDOV��

�� WKH� LPSXULW\� PHDVXUH� IRU� HYDOXDWLQJ� SRWHQWLDO� LQWHUYDOV� �HQWURS\�� LQIRUPDWLRQ� JDLQ�� c

�

� � WHVW�� PLQLPXP

FODVVLILFDWLRQ�HUURU��

�� QXPEHU�RI�LQWHUYDOV��ELQDUL]DWLRQ�RU�FUHDWLQJ�PRUH�LQWHUYDOV��

�� VWRSSLQJ�FULWHULRQ��QXPEHU�RI�LQWHUYDOV��IUHTXHQF\�RI�LQWHUYDOV��

�� W\SH�RI�LQWHUYDOV��PRVW�DOJRULWKPV�FUHDWH�FULVS�LQWHUYDOV��DOJRULWKPV�IRU�FUHDWLQJ�IX]]\�LQWHUYDOV�FDQ�EH�IRXQG

H�J��LQ�>%UXKD��%HUND������@�RU�>3HQJ��)ODFK������@��

�� QXPEHU�RI�SURFHVVHG�DWWULEXWHV� �PRVW� DOJRULWKPV�DUH�XQLYDULDWH� DQG�FRQVLGHU�RQO\�RQH� QXPHULF� DWWULEXWH� D

WLPH��D�PXOWLYDULDWH�DOJRULWKP�LV�GHVFULEHG�H�J��LQ�>%D\������@��

)RU� LPSOHPHQWDWLRQ� ZLWKLQ� WKH� 0LQLQJ0DUW� SURMHFW�� ZH� FKRRVH� GLVFUHWL]DWLRQ� DOJRULWKPV� WKDW� DUH� XQLYDULDWH�

FUHDWH�FULVS�LQWHUYDOV��SHUIRUP�PHUJLQJ�RI�LQWHUYDOV�DQG�KDYH�GLIIHUHQW�VWRSSLQJ�FULWHULRQV�
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)LJ������&ODVV�VHQVLWLYH�GLVFUHWL]DWLRQ

*URXSLQJ� YDOXHV� RI� D� QRPLQDO� DWWULEXWH� EHFRPHV� LPSRUWDQW� LI� WKH� QXPEHU� RI� WKHVH� YDOXHV� LV� WRR� ODUJH� �H�J�

KXQGUHGV��RI�=,3�FRGHV�RU�SURIHVVLRQ�FRGHV���7R�GHDO�ZLWK�HDFK�YDOXH�VHSDUDWHO\�FDQ�EULQJ�SUREOHPV�ERWK�GXULQJ

FRPSXWDWLRQ� �H�J�� EUDQFKLQJ� D� QRGH�� DQG� LQWHUSUHWDWLRQ�� :KLOH� GLVFUHWL]DWLRQ� LV� D� VWDQGDUG� SUHSURFHVVLQJ

RSHUDWLRQ��JURXSLQJ�RI�YDOXHV�RI�FDWHJRULDO�DWWULEXWH�LV�OHVV�FRPPRQ��6RPH�H[DPSOHV�RI�JURXSLQJ�DOJRULWKPV�FDQ

EH�IRXQG�LQ�>%LJJV�HW�DO�������@�RU�>%HUND��%UXKD������@�

)RU� LPSOHPHQWDWLRQ�ZLWKLQ� WKH�0LQLQJ0DUW� SURMHFW��ZH� FKRRVH� JURXSLQJ� DOJRULWKPV� WKDW� DUH� FXQWHUSDUW� WR� WKH

GLVFUHWL]DWLRQ�RQHV�

�� 'LVFUHWL]DWLRQ�RSHUDWRUV

7KH� LGHD� RI� GLVFUHWL]DWLRQ� LV� WR� GLYLGH� WKH� UDQJH� RI� D� QXPHULF� RU� RUGLQDO� DWWULEXWH� �L�H�DWWULEXWH� ZLWK� YDOXHV

HQFRGHG�XVLQJ�QXPEHUV���LQWR�LQWHUYDOV�DFFRUGLQJ�WR�JLYHQ�&XW3RLQWV��7KH�&XW3RLQWV�FDQ�EH�JLYHQ�GLUHFWO\�E\�WKH

XVHU� �8VHU'HILQHG'LVFUHWL]DWLRQ��� FDQ� EH� FRPSXWHG� IURP� WKH� UHTXHVW� WR� FUHDWH� HTXLGLVWDQW� LQWHUYDOV

�(TXLGLVWDQW'LVFUHWL]DWLRQ*LYHQ:LGWK�� (TXLGLVWDQW'LVFUHWL]DWLRQJLYHQ1R2I,QW��� � IURP� WKH� UHTXHVW� WR� FUHDWH

HTXLIUHTXHQW� LQWHUYDOV� �(TXLIUHTXHQW'LVFUHWL]DWLRQ*LYHQ&DUGLQDOLW\��(TXLIUHTXHQW'LVFUHWL]DWLRQ*LYHQ1R2I,QW��

RU�FDQ�EH�FRPSXWHG��IURP�WKH�UHTXHVW�WR�FUHDWH�LQWHUYDOV�WKDW�ZLOO�KHOS�WR�FODVVLI\�H[DPSOHV��URZV��LQWR�FODVVHV

JLYHQ� LQ�&ODVV$WWULEXWH� �(UURU%DVHG'LVFUHWL]DWLRQ*LYHQ0LQ&DUG��(UURU%DVHG'LVFUHWL]DWLRQ*LYHQ1R2I,QW���7R

DVVLJQ�WKH�&XW3RLQW � �WR�RQH�RI�WKH�LQWHUYDOV��WZR�W\SHV�RI�LQWHUYDOV�DUH�DVVXPHG�WR�EH�FUHDWHG��&ORVHG7R/HIW���L�H�

>&XW3RLQW � � � �� &XW3RLQW � ��� >&XW3RLQW � �� &XW3RLQW� � � ��� DQG� &ORVHG7R5LJKW� �&XW3RLQW� � � �� &XW3RLQW� @� �&XW3RLQW� �

&XW3RLQW � � � @��7KH�/DEHOV�IRU�WKH�LQWHUYDOV�FDQ�EH�JLYHQ�E\�WKH�XVHU�RU�FDQ�EH�FUHDWHG�DXWRPDWLFDOO\�

,I� VRPH� � RXW�RI�UDQJH� YDOXHV� �L�H�� YDOXHV� QRW� LQ� WKH� LQWHUYDO� >X � �� Y � @�  � >7KH7DUJHW$WWULEXWH�PLQ�

7KH7DUJHW$WWULEXWH�PD[@� ZKLFK� LV� JLYHQ� LQ� WKH� &2/67$7,67�B7�� ZLOO� RFFXU� LQ� WKH� GDWD�� WKH� GLVFUHWL]DWLRQ

VKRXOG�GHDO�ZLWK�VXFK�VLWXDWLRQ��7KHUH�DUH�EDVLFDOO\� WKUHH�SRVVLELOLWLHV�� ����FUHDWH�QHZ� CERXQGDU\C� LQWHUYDOV� L�H�

LQWHUYDOV���¸��X � ��DQG��Y � ��¸�������UHSRUW�RXW�RI�UDQJH�HUURU��RU�����PHUJH�ERXQGDU\�LQWHUYDOV�ZLWK�ILUVW�UHVS��ODVW

LQWHUYDO�±�L�H��FUHDWH�LQWHUYDOV���¸��&XW3RLQW � ��DQG��&XW3RLQW� � � � ��¸���,Q�WKH�VSHFLILFDWLRQ�RI�RSHUDWRUV��,�DVVXPH

WKH�WKLUG�RSWLRQ��WKLV�RSWLRQ�FRUUHVSRQGV�DOVR�WR�WKH�FDVH�WKDW�QR�RXW�RI�UDQJH�YDOXHV�FDQ�RFFXU��

7KH�RSHUDWRUV�GHVFULEHG�EHOORZ�VKDUH�D�FRPPRQ�SDUW�WKDW�FUHDWHV�D��VSHFLILFDWLRQ�RI�LQWHUYDOV��64/�VWDWHPHQW��IRU

7KH7DUJHW$WWULEXWH�DFFRUGLQJ�WR�&XW3RLQWV�^X � `�DQG�SDUDPHWHU�&ORVHG7R�
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�'LVFUHWL]H
������LI�/DEHO 18//�WKHQ

IRU�N ��WR�NPD[�/DEHO �  �N

������ /DEHO � � � � � �  �NPD[��

�����FDVH�&ORVHG7R

¶/()7¶��&UHDWH�9LHZ�7�DV�6HOHFW�
��/DEHO � �_�7 � �$���X � � �^/DEHO � �_�7 � �$���>X � ��X � � � �` � � � � � � � � � � � /DEHO � � � � � �

_�7 � �$�!�X � � � � �DV�$¶�)URP�7 �

¶5,*+7¶�� &UHDWH� 9LHZ� 7� DV� 6HOHFW� 
�� /DEHO � � _� 7 � �$� �� X � � � ^/DEHO � � _� 7 � �$��� �X� �� X� � � @` � � � � ��� � � � � � ��������

/DEHO � � � � � � �_�7 � �$�!�X � � � � �DV�$¶�)URP�7 �

���� 0DQXDO�GLVFUHWL]DWLRQ�RSHUDWRUV

0DQXDO�GLVFUHWL]DWLRQ�RSHUDWRUV�XVH�RQO\�WKH�LQIRUPDWLRQ�DERXW�GLVFUHWL]HG�DWWULEXWH�LWVHOI��PLQ��PD[��IUHTXHQFLHV

RI�GLVWLQFW�YDOXHV�«����7KUHH�EDVLF�W\SHV�RI�RSHUDWRUV�ZLOO�EH�LPSOHPHQWHG������HTXLGLVWDQW�RSHUDWRUV�GLYLGH�WKH

UDQJH�RI�WKH�QXPHULF�DWWULEXWH�LQWR�LQWHUYDOV�ZLWK�WKH�VDPH�ZLGWK������HTXLIUHTXHQW�RSHUDWRUV�GLYLGH�WKH�UDQJH�RI

WKH�QXPHULF�DWWULEXWH�LQWR�LQWHUYDOV�ZLWK�WKH�VDPH�QXPEHU�RI�H[DPSOHV��DQG�����XVHU�GHILQHG�RSHUDWRU�GLYLGHV�WKH

UDQJH�RI�WKH�QXPHULF�DWWULEXWH�LQWR�LQWHUYDOV�DFFRUGLQJ�WR�FXWSRLQWV�JLYHQ�E\�WKH�XVHU��5HPHPEHU��WKDW�N�FXWSRLQWV

ZLOO�FUHDWH�N���LQWHUYDOV�

������ (TXLGLVWDQW'LVFUHWL]DWLRQ*LYHQ:LGWK

7KLV�RSHUDWRU�GLYLGHV�WKH�UDQJH�RI�7KH7DUJHW$WWULEXWH�LQWR�LQWHUYDOV�ZLWK�JLYHQ�ZLGWK�,QWHUYDO:LGWK�VWDUWLQJ�DW

6WDUW3RLQW��7KH�ILUVW�DQG�WKH�ODVW�LQWHUYDO�FRYHU�DOVR�WKH�RXW�RI�UDQJH�YDOXHV
�

�

�� 2SHUDWRU

�� QDPH��(TXLGLVWDQW'LVFUHWL]DWLRQ*LYHQ:LGWK
�� ORRSDEOH�±�\HV

�� PXOWLVWHSDEOH�±�QR

�� PDQXDO�±�\HV

�� 3DUDPHWHUV

1DPH PLQDUJ PD[DUJ ,2 W\SH

7KH,QSXW&RQFHSW � � ,1 &21

7KH7DUJHW$WWULEXWH � � ,1 %$

6WDUW3RLQW � � ,1 9

,QWHUYDO:LGWK � � ,1 9

&ORVHG7R � � ,1 9

7KH2XWSXW$WWULEXWH � � 287 %$

�� &RQVWUDLQWV

�� 7KH7DUJHW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH2XWSXW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH7DUJHW$WWULEXWH�LV�180(5,&

�� &ORVHG7R�RQH�RI�µ/()7�5,*+7¶

�� ,QWHUYDO:LGWK�LV�180(5,&

�� ,QWHUYDO:LGWK�!��

�� 6WDUW3RLQW�LV�180(5,&

�� &RQGLWLRQV

�� $VVHUWLRQV

�� 7KH2XWSXW$WWULEXWH�LV�&$7(*25,$/

����������������������������������������������������������
�
�,W�ZRXOG�EH�QLFH� WR�KDYH�D�SRVVLELOLW\� WR�DGG�WKLV��DQG�DOO� WKH�RWKHUV��FRPPHQWV� WR� WKH�RSHUDWRUV��OLNH� WKH�'2&8�ILHOG� LQ
WDEOHV�23B3$5$06B7��23B&21675B7��23B&21'B7��
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�� 23&KHFNV

�� ,QWHUYDO:LGWK����7KH7DUJHW$WWULEXWH�PD[ ±�7KH7DUJHW$WWULEXWH�PLQ�

�� 6WDUW3RLQW�!�7KH7DUJHW$WWULEXWH�PLQ

�� 6WDUW3RLQW���7KH7DUJHW$WWULEXWH�PD[

$OJRULWKP

X � � �7KH7DUJHW$WWULEXWH�PLQ��Y � � �7KH7DUJHW$WWULEXWH�PD[

)LQG�&XW3RLQWV�^X � `����N!�� �X � ���X� � � ���X � � � � � � �!�Y � � X� � � ±�X� � �,QW:LGWK

'LVFUHWL]H

:KHUH�WKH�)LQGB&XW3RLQWV�SURFHGXUH�FDQ�EH�GHVFULEHG�DV�IROORZV�

������ (TXLGLVWDQW'LVFUHWL]DWLRQ*LYHQ1R2I,QWHUYDOV

7KLV� RSHUDWRU� GLYLGHV� WKH� UDQJH� RI�7KH7DUJHW$WWULEXWH� LQWR� JLYHQ� QXPEHU� RI� LQWHUYDOV�1R2I,QWHUYDOV�ZLWK� WKH

VDPH�ZLGWK��7KH�ILUVW�DQG�WKH�ODVW�LQWHUYDO�FRYHU�DOVR�WKH�RXW�RI�UDQJH�YDOXHV��9DOXHV�RI�7KH2XWSXW$DWWULEXWH�FDQ

EH�VSHFLILHG�LQ�/DEHO�

�� 2SHUDWRU

�� QDPH��(TXLGLVWDQW'LVFUHWL]DWLRQ*LYHQ1R2I,QWHUYDOV
�� ORRSDEOH�±�\HV

�� PXOWLVWHSDEOH���QR

�� PDQXDO�±�\HV

�� 3DUDPHWHUV

1DPH PLQDUJ PD[DUJ ,2 W\SH

7KH,QSXW&RQFHSW � � ,1 &21

7KH7DUJHW$WWULEXWH � � ,1 %$

1R2I,QWHUYDOV � � ,1 9

&ORVHG7R � � ,1 9

/DEHO � 18// ,1 9

7KH2XWSXW$WWULEXWH � � 287 %$

�� &RQVWUDLQWV

�� 7KH7DUJHW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH2XWSXW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH7DUJHW$WWULEXWH�LV�180(5,&

�� &ORVHG7R�RQH�RI�µ/()7�5,*+7¶

�� 1R2I,QWHUYDOV�LV�180(5,&

�� 1R2I,QWHUYDOV�!��

�� /DEHOB�LV�&$7(*25,$/

�� &RQGLWLRQV

�� $VVHUWLRQV

�� 7KH2XWSXW$WWULEXWH�LV�&$7(*25,$/

)LQGB&XWSRLQWV

N �

,I�6WDUW3RLQW�  �18//�WKHQ�&XW3 � � �X � �HOVH�&XW3 � � �6WDUW3RLQW

UHSHDW�XQWLO�&XW3 � �!�Y �

&XW3 � � � � �&XW3� ��,QW:LGWK

N N��

N N��
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�� 23&KHFNV

�� 1R2I,QWHUYDOV���QXPEHU�RI�XQLTXH�YDOXHV�RI�7KH7DUJHW$WWULEXWH

$OJRULWKP

X � � �7KH7DUJHW$WWULEXWH�PLQ��Y � � �7KH7DUJHW$WWULEXWH�PD[

,QW:LGWK�� ��Y � ���X � ����1R2I,QW

)LQG�&XW3RLQWV�^X � `����N!�� �X � ���X� � � ���X � � � � � � � �Y � � X� � � ±�X� � �,QW:LGWK

'LVFUHWL]H

:KHUH�WKH�)LQGB&XW3RLQWV�SURFHGXUH�FDQ�EH�GHVFULEHG�DV�IROORZV�

������ (TXLIUHTXHQW'LVFUHWL]DWLRQ*LYHQ&DUGLQDOLW\

7KLV�RSHUDWRU�GLYLGHV�WKH�UDQJH�RI�7KH7DUJHW$WWULEXWH�LQWR�LQWHUYDOV�ZLWK�JLYHQ�FDUGLQDOLW\�&DUGLQDOLW\��QXPEHU

RI�H[DPSOHV�ZLWK�YDOXHV�ZLWKLQ� WKH� LQWHUYDO���7KH�ILUVW�DQG� WKH� ODVW� LQWHUYDO�FRYHU�DOVR� WKH�RXW�RI�UDQJH�YDOXHV�

9DOXHV�RI�7KH2XWSXW$DWWULEXWH�FDQ�EH�VSHFLILHG�LQ�/DEHO��WKLV�PDNHV�VHQVH�RQO\�LI�&DUGLQDOLW\7\SH�LV�UHODWLYH�

�� 2SHUDWRU

�� QDPH��(TXLIUHTXHQW'LVFUHWL]DWLRQ*LYHQ&DUGLQDOLW\
�� ORRSDEOH�±�\HV

�� PXOWLVWHSDEOH�±�QR

�� PDQXDO�±�\HV

�� 3DUDPHWHUV

1DPH PLQDUJ PD[DUJ ,2 W\SH

7KH,QSXW&RQFHSW � � ,1 &21

7KH7DUJHW$WWULEXWH � � ,1 %$

&DUGLQDOLW\ � � ,1 9

&DUGLQDOLW\7\SH � � ,1 9

&ORVHG7R � � ,1 9

7KH2XWSXW$WWULEXWH � � 287 %$

�� &RQVWUDLQWV

�� 7KH7DUJHW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH2XWSXW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH7DUJHW$WWULEXWH�LV�180(5,&

�� &ORVHG7R�RQH�RI�µ/()7�5,*+7¶

�� &DUGLQDOLW\�LV�180(5,&

�� &DUGLQDOLW\7\SH�RQH�RI�µ$%62/87(�5(/$7,9(¶

�� &DUGLQDOLW\�!

�� &RQGLWLRQV

�� 7KH7DUJHW$WWULEXWH�127B18//

�� $VVHUWLRQV

�� 7KH2XWSXW$WWULEXWH�LV�&$7*25,$/

)LQGB&XWSRLQWV

N �

&XW3 � � �X �

UHSHDW�XQWLO�&XW3 � �!�Y �

&XW3 � � � � �&XW3� ��,QW:LGWK

N N��

N N��
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�� 23&KHFNV

�� ,I�&DUGLQDOLW\7\SH�LV�5(/$7,9(��WKHQ�&DUGLQDOLW\������

�� ,I� &DUGLQDOLW\7\SH� LV� $%62/87(� WKHQ� &DUGLQDOLW\� �� QRBRIBURZVBLQBWKHBWDEOH� �� �

�7KH,QSXW&RQFHSW�DOO1XPEHU�����""�

$OJRULWKP

X � � �7KH7DUJHW$WWULEXWH�PLQ��Y � � �7KH7DUJHW$WWULEXWH�PD[

LI� ,QW&DUG7\SH�  � µ$%62/87(¶� WKHQ� ,QW&DUG$� � � ,QW&DUG�� HOVH� ,QW&DUG$� � 

7KH,QSXW&RQFHSW�DO1XPEHU�
�,QW&DUG

&DVH�&ORVHG7R

���������¶/()7¶���)LQG�&XW3RLQWV�^X � `����N!�� �X� ���X � � � ���X� � � � � � � �Y � � FDUG�>X � � �X � � � ��� �,QW&DUG$

���������¶5,*+7¶���)LQG�&XW3RLQWV�^X � `����N!�� �X� ���X � � � ���X� � � � � � � �Y � � FDUG��X� � �X� � � @�� �,QW&DUG$

'LVFUHWL]H

:KHUH�WKH�)LQGB&XW3RLQWV�SURFHGXUH�FDQ�EH�GHVFULEHG�DV�IROORZV
�

�

������ (TXLIUHTXHQW'LVFUHWL]DWLRQ*LYHQ1R2I,QWHUYDOV

7KLV� RSHUDWRU� GLYLGHV� WKH� UDQJH� RI� 7KH7DUJHW$WWULEXWH� LQWR� JLYHQ� QXPEHU� RI� LQWHUYDOV� 1R2I,QWHUYDOV�� 7KH

LQWHUYDOV�KDYH�WKH�VDPH�FDUGLQDOLW\��QXPEHU�RI�H[DPSOHV�ZLWK�YDOXHV�ZLWKLQ�WKH�LQWHUYDO���7KH�ILUVW�DQG�WKH�ODVW

LQWHUYDO�FRYHU�DOVR�WKH�RXW�RI�UDQJH�YDOXHV��9DOXHV�RI�7KH2XWSXW$DWWULEXWH�FDQ�EH�VSHFLILHG�LQ�/DEHO�

�� 2SHUDWRU

�� QDPH��(TXLIUHTXHQW'LVFUHWL]DWLRQ*LYHQ1R2I,QWHUYDOV
�� ORRSDEOH�±�\HV

�� PXOWLVWHSDEOH���QR

�� PDQXDO�±�\HV

�� 3DUDPHWHUV

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

� 7KLV� LV� D� ORFDOO\� RSWLPDO� PHWKRG�� $� JOREDOO\� VXERSWLPDO� PHWKRG� ZLOO� UHTXLUH� WR� NHHS� WUDFN� RI� DOO� SRVVLEOH

YDULDQWV��WZR�SRVVLELOLWLHV�IRU�HDFK�&XW3RLQW���H�J��IRU�N�&XW3RLQWV��
�
�GLIIHUHQW�GLVFUHWL]DWLRQV�

)LQGB&XW3RLQWV

VRUW�WKH�YDOXHV�RI�WKH�QXPHULF�DWWULEXWH�LQ�DVFHQGLQJ�RUGHU�

IRU�HDFK�YDOXH�D � �FRPSXWH�WKH�IUHTXHQF\�Q�D� ��LQ�WKH�GDWD��DYDLODEOH�LQ�&2/67$7"�

N ���L ���0D['LI �

&XW3 � � �X � ������X � �±������X �

UHSHDW�XQWLO�D � �!�Y �

FRXQW� ��

UHSHDW�XQWLO�FRXQW�!�,QW&DUG$

FRXQW� �FRXQW���Q�D� �

L� �L��

N� �N������L L��

LI�FRXQW�±�,QW&DUG$�!�,QW&DUG$�±��FRXQW�±�Q�D � ��

WKHQ��0D['LI� �PD[�0D['LI���,QW&DUG$�±��FRXQW�±�Q�D� ���

���������L� �L��

���������&XW3� � ��D� ��D� � � ���

HOVH�0D['LI� �PD[�0D['LI���FRXQW�±�,QW&DUG$�

���������&XW3� � ��D� ��D� � � ���

LI��0D['LI����,QW&DUG$��!�������WKHQ�SULQW��HUURU�PHVVDJH�



�

1DPH PLQDUJ PD[DUJ ,2 W\SH

7KH,QSXW&RQFHSW � � ,1 &21

7KH7DUJHW$WWULEXWH � � ,1 %$

1R2I,QWHUYDOV � � ,1 9

&ORVHG7R � � ,1 9

/DEHO � 18// ,1 9

7KH2XWSXW$WWULEXWH � � 287 %$

�� &RQVWUDLQWV

�� 7KH7DUJHW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH2XWSXW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH7DUJHW$WWULEXWH�LV�180(5,&

�� &ORVHG7R�RQH�RI�µ/()7�5,*+7¶

�� 1R2I,QWHUYDOV�LV�180(5,&

�� 1R2I,QWHUYDOV�!��

�� /DEHOB�LV�&$7(*25,$/

�� &RQGLWLRQV

�� 7KH7DUJHW$WWULEXWH�127B18//

�� $VVHUWLRQV

�� 7KH2XWSXW$WWULEXWH�LV�&$7(*25,$/

�� 23&KHFNV

�� 1R2I,QWHUYDOV���QXPEHU�RI�XQLTXH�YDOXHV�RI�7KH7DUJHW$WWULEXWH

$OJRULWKP

X � � �7KH7DUJHW$WWULEXWH�PLQ��Y � � �7KH7DUJHW$WWULEXWH�PD[

,QW&DUG$�� �7KH,QSXW&RQFHSW�DOO1XPEHU���1R2I,QW

&DVH�&ORVHG7R

���������¶/()7¶���)LQG�&XW3RLQWV�^X � `����N!�� �X� ���X � � � ���X� � � � � � � �Y � � FDUG�>X � � �X � � � ��� �,QW&DUG$

���������¶5,*+7¶���)LQG�&XW3RLQWV�^X � `����N!�� �X� ���X � � � ���X� � � � � � � �Y � � FDUG��X� � �X� � � @�� �,QW&DUG$

'LVFUHWL]H

:KHUH�WKH�)LQGB&XW3RLQWV�SURFHGXUH�FDQ�EH�GHVFULEHG�DV�IROORZV�

)LQGB&XWSRLQWV

VRUW�WKH�YDOXHV�RI�WKH�QXPHULF�DWWULEXWH�LQ�DVFHQGLQJ�RUGHU�

IRU�HDFK�YDOXH�D � �FRPSXWH�WKH�IUHTXHQF\�Q�D� ��LQ�WKH�GDWD��DYDLODEOH�LQ�&2/67$7"�
N ���L ���0D['LI �

&XW3 � � �X � ��X � ±������X �

UHSHDW�XQWLO�D � �!�Y �

FRXQW� ��

UHSHDW�XQWLO�FRXQW�!�,QW&DUG$

FRXQW� �FRXQW���Q�D� �

L� �L��

N� �N����

LI�FRXQW�±�,QW&DUG$�!�,QW&DUG$�±��FRXQW�±�Q�D � ��

WKHQ��0D['LI� �PD[�0D['LI���,QW&DUG$�±��FRXQW�±�Q�D� ���

���������L� �L��

���������X � � ��D � ��D � � � ���

HOVH�0D['LI� �PD[�0D['LI���FRXQW�±�,QW&DUG$�

���������X � � ��D � ��D � � � ���

LI��0D['LI����,QW&DUG$��!�������WKHQ�SULQW��HUURU�PHVVDJH�

���������



�

������ 8VHU'HILQHG'LVFUHWL]DWLRQ

7KLV� RSHUDWRU� GLYLGHV� WKH� UDQJH� RI� 7KH7DUJHW$WWULEXWH� LQWR� LQWHUYDOV� DFFRUGLQJ� WR� XVHU� JLYHQ� FXWSRLQWV

7KH&XWSRLQWV��9DOXHV�RI�7KH2XWSXW$DWWULEXWH�FDQ�EH�VSHFLILHG�LQ�/DEHO�

�� 2SHUDWRU

�� QDPH��8VHU'HILQHG'LVFUHWL]DWLRQ

�� ORRSDEOH�±�\HV

�� PXOWLVWHSDEOH���QR

�� PDQXDO�±�\HV

�� 3DUDPHWHUV

1DPH PLQDUJ PD[DUJ ,2 W\SH

7KH,QSXW&RQFHSW � � ,1 &21

7KH7DUJHW$WWULEXWH � � ,1 %$

&ORVHG7R � � ,1 9

7KH&XWSRLQWV � 18// ,1 9

/DEHO � 18// ,1 9

7KH2XWSXW$WWULEXWH � � 287 %$

�� &RQVWUDLQWV

�� 7KH7DUJHW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH2XWSXW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH7DUJHW$WWULEXWH�LV�180(5,&

�� &ORVHG7R�RQH�RI�µ/()7�5,*+7¶

�� 7KH&XWSRLQWVB�LV�180(5,&

�� 7KH&XWSRLQWV.���!�7KH&XWSRLQWV.

�� /DEHOB�LV�FDWHJRULDO

�� &RQGLWLRQV

�� $VVHUWLRQV

�� 7KH2XWSXW$WWULEXWH�LV�&$7(*25,$/

�� 23&KHFNV

�� 7KH&XWSRLQWVB���7KH7DUJHW$WWULEXWH�PD[

�� 7KH&XWSRLQWVB�!�7KH7DUJHW$WWULEXWH�PLQ

$OJRULWKP

'LVFUHWL]H

���� 0/�GLVFUHWL]DWLRQ�RSHUDWRUV

7KH� DOJRULWKPV� SURSRVHG� IRU� LPSOHPHQWDWLRQ� LQ�0LQLQJ0DUW� GLVFUHWL]H� D� VLQJOH� DWWULEXWH� LQWR� FULVS� LQWHUYDOV�

SHUIRUP��ERWWRP�XS�VHDUFK��FDQ�FUHDWH�PRUH� LQWHUYDOV�DQG�DUH�EDVHG�RQ�PLQLPXP�FODVVLILFDWLRQ�HUURU�FULWHULRQ�

7KH�WUDLQLQJ�GDWD�DUH�WDNHQ�DV�UDQGRP�VDPSOH�RI�JLYHQ�VL]H��GHIDXOW�VL]H�LV���������

������ ,PSOLFLW(UURU%DVHG'LVFUHWL]DWLRQ

7KLV�RSHUDWRU�GLYLGHV�WKH�UDQJH�RI�7KH7DUJHW$WWULEXWH�LQWR�LQWHUYDOV�E\�PHUJLQJ�VXEVHTXHQW�YDOXHV�ZLWK�WKH�VDPH

PDMRULW\�FODVV��RU�FODVVHV��JLYHQ�LQ�7KH&ODVV$WWULEXWH��7KH�UHVXOWLQJ�LQWHUYDOV��PLQLPL]H�WKH�FODVVLILFDWLRQ�HUURU�

,I�)XOO0HUJH� LV�VHW� WR�\HV�� WKHQ�DQ� LQWHUYDO�ZLWK� WZR�RU�PRUH�PDMRULW\�FODVVHV� LV�PHUJHG�ZLWK� LWV�QHLJKERXU�� LI

ERWK�LQWHUYDOV�VKDUH�WKH�VDPH�PDMRULW\�FODVV�

�� 2SHUDWRU

�� QDPH��,PSOLFLW(UURU%DVHG'LVFUHWL]DWLRQ

�� ORRSDEOH�±�\HV

�� PXOWLVWHSDEOH���QR

�� PDQXDO�±�QR



��

�� 3DUDPHWHUV

1DPH PLQDUJ PD[DUJ ,2 W\SH

7KH,QSXW&RQFHSW � � ,1 &21

7KH&ODVV$WWULEXWH � � ,1 %$

7KH7DUJHW$WWULEXWH � � ,1 %$

)XOO0HUJH � � ,1 9

&ORVHG7R � � ,1 9

6DPSOH6L]H � � ,1 9

7KH2XWSXW$WWULEXWH � � 287 %$

�� &RQVWUDLQWV

�� 7KH7DUJHW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH2XWSXW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH7DUJHW$WWULEXWH�LV�180(5,&

�� 7KH&ODVV$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH&ODVV$WWULEXWH�LV�&$7(*25,$/

�� )XOO0HUJH�RQH�RI�µ<(6�12¶

�� &ORVHG7R�RQH�RI�µ/()7�5,*+7¶

�� 6DPSOH6L]H�LV�180(5,&

�� 6DPSOH6L]H�!��

�� &RQGLWLRQV

�� 7KH7DUJHW$WWULEXWH�127B18//

�� 7KH&ODVV$WWULEXWH�127B18//

�� $VVHUWLRQV

�� 7KH2XWSXW$WWULEXWH�LV�&$7(*25,$/

$OJRULWKP

&UHDWH�VWUDWLILHG�VDPSOH�RI�7KH,QSXW&RQFHSW

X � � �7KH7DUJHW$WWULEXWH�PLQ��Y � � �7KH7DUJHW$WWULEXWH�PD[

)LQGB&XW3RLQWV�^X � `����N!�� �X� ���X � � � ���X� � � � � � � �Y � � FDUG��X � � �X � � � ���!�0LQ,QW&DUG$

'LVFUHWL]H

:KHUH�WKH�)LQGB&XW3RLQWV�SURFHGXUH�FDQ�EH�GHVFULEHG�DV�IROORZV�

)LQGB&XW3RLQWV

���VRUW�WKH�YDOXHV�RI�WKH�QXPHULF�DWWULEXWH�LQ�DVFHQGLQJ�RUGHU�

���IRU�HDFK�YDOXH�D �

�����/%RXQG � �� ��D � � � �D � �����8%RXQG � �� ��D ��D � � � ���

�����FRXQW�WKH�IUHTXHQFLHV�RI�HDFK�FODVV�DQG�VWRUH�WKH�PD[�IUHTXHQF\�LQWR�PD[IUHT�

�����DVVLJQ�FODVV�ODEHO�XVLQJ�SURFHGXUH�$66,*1�

���FUHDWH�LQWHUYDOV�XVLQJ�SURFHGXUH�,17(59$/�

$66,*1����XQLTXH�ODEHO�FRUUHVSRQGV�WR�HDFK�FRPELQDWLRQ�RI�PRVW�IUHTXHQW�FODVVHV�WKDW�FDQ�RFFXU

ODEHO� �

IRU�N� ���WR�1RBRIBFODVVHV

������LI�Q� �D�� �PD[IUHT�WKHQ�ODEHO� �ODEHO����
�
���Q � �D��LV���H[DPSOHV�ZLWK�YDOXH�D�EHORQJLQJ�WR�FODVV�N

,17(59$/�

���FUHDWH�LQWHUYDO�,17� �>/%RXQG��8%RXQG@�IRU�D�VHTXHQFH�RI�YDOXHV�ZLWK�WKH�VDPH�FODVV�ODEHO����ILUVW�SDVV

���LI�)XOO0HUJH ¶<(6¶�WKHQ

���������IRU�HDFK��LQWHUYDO�,17� �������������������VHFRQG�SDVV

�������������LI��,17 � �KDV�QR�VLQJOH�PDMRULW\�FODVV����L�H��ODEHO�HTXDOV��
�

������WKHQ�FUHDWH�LQWHUYDO�,17 � � � �¼�,17 � �RU�,17 � ��RU��,17 � �¼�,17� � � �WKDW�ZLOO�QRW�LQFUHDVH�WKH��PLQ��HUURU

������LI�ERWK�PHUJHV�DUH�SRVVLEOH��WKHQ�SUHIHU�PHUJH�ZLWK�VLQJOH�PDMRULW\�FODVV�LQWHUYDO��LI�ERWK�PHUJHV

DUH�SRVVLEOH�WKHQ�SUHIHU�PHUJH�ZLWK�LQWHUYDO�ZLWK�VPDOOHU�IUHTXHQF\

���D�PHUJH�ZLOO�QRW�LQFUHDVH�WKH�HUURU��LI�ERWK�LQWHUYDOV�VKDUH�VDPH�PDMRULW\�FODVV��L�H��ODEHO$�ELW$1'�ODEHO%�!��



��

0LQ��HUURU�IRU�DQ�LQWHUYDO�LV�FRPSXWHG�DV�Q�,QW��±�Q� �,QW��

ZKHUH Q�,QW��LV�WKH�QR��RI�H[DPSOHV�KDYLQJ�WKH�YDOXH�LQ�WKH�LQWHUYDO

�Q� �,QW��LV�WKH�QR��RI�H[DPSOHV�RI�WKH�PDMRULW\�FODVV�KDYLQJ�WKH�YDOXH�LQ�WKH�LQWHUYDO

������ (UURU%DVHG'LVFUHWL]DWLRQ*LYHQ0LQ&DUGLQDOLW\

7KLV� RSHUDWRU� GLYLGHV� WKH� UDQJH� RI� 7KH7DUJHW$WWULEXWH� LQWR� LQWHUYDOV� ZLWK� FDUGLQDOLW\� JUHDWHU� RU� HTXDO� WR

0LQ&DUGLQDOLW\��7KH�QXPHULF�DWWULEXWH�LV�GLYLGHG�LQWR�LQWHUYDOV�ZLWK�UHVSHFW�WR�7KH&ODVV$WWULEXWH��EXW�XQOLNH�WKH

LPSOLFLW�GLVFUHWL]DWLRQ�� LQWHUYDOV�ZLWK�VLQJOH�PDMRULW\�FODVV�DUH� IXUWKHU�PHUJHG� LI� WKH\�GR�QRW�KDYH� WKH� UHTXLUHG

FDUGLQDOLW\��7KLV�ZLOO�LQFUHDVH�WKH�FODVVLILFDWLRQ�HUURU�

�� 2SHUDWRU

�� QDPH��(UURU%DVHG'LVFUHWL]DWLRQ*LYHQ0LQ&DUGLQDOLW\

�� ORRSDEOH�±�\HV

�� PXOWLVWHSDEOH���QR

�� PDQXDO�±�QR

�� 3DUDPHWHUV

1DPH PLQDUJ PD[DUJ ,2 W\SH

7KH,QSXW&RQFHSW � � ,1 &21

7KH&ODVV$WWULEXWH � � ,1 %$

7KH7DUJHW$WWULEXWH � � ,1 %$

0LQ&DUGLQDOLW\ � � ,1 9

0LQ&DUGLQDOLW\7\SH � � ,1 9

&ORVHG7R � � ,1 9

6DPSOH6L]H � � ,1 9

7KH2XWSXW$WWULEXWH � � 287 %$

�� &RQVWUDLQWV

�� 7KH7DUJHW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH2XWSXW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH7DUJHW$WWULEXWH�LV�180(5,&

�� 7KH&ODVV$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH&ODVV$WWULEXWH�LV�&$7(*25,$/

�� &ORVHG7R�RQH�RI�µ/()7�5,*+7¶

�� 0LQ&DUGLQDOLW\�LV�180(5,&

�� 0LQ&DUGLQDOLW\7\SH�RQH�RI�µ$%62/87(�5(/$7,9(¶

�� 0LQ&DUGLQDOLW\�!���6DPSOH6L]H�LV�180(5,&

�� 6DPSOH6L]H�!��

�� &RQGLWLRQV

�� 7KH7DUJHW$WWULEXWH�127B18//

�� 7KH&ODVV$WWULEXWH�127B18//

�� $VVHUWLRQV

�� 7KH2XWSXW$WWULEXWH�LV�&$7(*25,$/

�� 23&KHFNV

�� ,I�0LQ&DUGLQDOLW\7\SH�LV�5(/$7,9(��WKHQ�0LQ&DUGLQDOLW\������

�� ,I�0LQ&DUGLQDOLW\7\SH�LV�$%62/87(�WKHQ�0LQ&DUGLQDOLW\���QRBRIBURZVBLQBWKHBWDEOH����

$OJRULWKP

&UHDWH�VWUDWLILHG�VDPSOH�RI�7KH,QSXW&RQFHSW

X � � �7KH7DUJHW$WWULEXWH�PLQ��Y � � �7KH7DUJHW$WWULEXWH�PD[

LI� 0LQ&DUGLQDOLW\7\SH�  � µ$%62/87(¶� WKHQ� 0LQ&DUG$� � � 0LQ&DUGLQDOLW\�� HOVH� 0LQ&DUG$� � 

7KH,QSXW&RQFHSW�DO1XPEHU�
�0LQ&DUGLQDOLW\

)LQGB&XW3RLQWV�^X � `����N!�� �X� ���X � � � ���X� � � � � � � �Y � � FDUG��X � � �X � � � ���!�0LQ,QW&DUG$

'LVFUHWL]H



��

:KHUH�WKH�)LQGB&XW3RLQWV�SURFHGXUH�FDQ�EH�GHVFULEHG�DV�IROORZV�

������ (UURU%DVHG'LVFUHWL]DWLRQ*LYHQ1R2I,QW

7KLV� RSHUDWRU� GLYLGHV� WKH� UDQJH� RI� 7KH7DUJHW$WWULEXWH� LQWR� DW� PRVW� 1R2I,QWHUYDOV� LQWHUYDOV�� 7KH� QXPHULF

DWWULEXWH�LV�GLYLGHG�LQWR�LQWHUYDOV�ZLWK�UHVSHFW�WR�7KH&ODVV$WWULEXWH��EXW�XQOLNH�WKH�LPSOLFLW�GLVFUHWL]DWLRQ��LI�WKH

QXPEHU� RI� LQWHUYDO� H[FHHGV�1R2I,QW�� LQWHUYDOV� DUH� IXUWKHU� PHUJHG�� 7KLV� ZLOO� LQFUHDVH� WKH� FODVVLILFDWLRQ� HUURU�

9DOXHV�RI�7KH2XWSXW$DWWULEXWH�FDQ�EH�VSHFLILHG�LQ�/DEHO�

�� 2SHUDWRU

�� QDPH��(UURU%DVHG'LVFUHWL]DWLRQ*LYHQ1R2I,QW

�� ORRSDEOH�±�\HV

�� PXOWLVWHSDEOH���QR

�� PDQXDO�±�QR

�� 3DUDPHWHUV

1DPH PLQDUJ PD[DUJ ,2 W\SH

7KH,QSXW&RQFHSW � � ,1 &21

7KH&ODVV$WWULEXWH � � ,1 %$

7KH7DUJHW$WWULEXWH � � ,1 %$

1R2I,QWHUYDOV � � ,1 9

&ORVHG7R � � ,1 9

6DPSOH6L]H � � ,1 9

/DEHO � 18// ,1 9

7KH2XWSXW$WWULEXWH � � 287 %$

�� &RQVWUDLQWV

�� 7KH7DUJHW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH2XWSXW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH7DUJHW$WWULEXWH�LV�180(5,&

�� 7KH&ODVV$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH&ODVV$WWULEXWH�LV�&$7(*25,$/

�� &ORVHG7R�RQH�RI�µ/()7�5,*+7¶

�� 1R2I,QWHUYDOV�LV�180(5,&

)LQGB&XW3RLQWV

��� VRUW�WKH�YDOXHV�RI�WKH�QXPHULF�DWWULEXWH�LQ�DVFHQGLQJ�RUGHU�

��� ��IRU�HDFK�YDOXH�D�

�����/%RXQG � �� ��D � � � �D � �����8%RXQG � �� ��D ��D � � � ���

�����FRXQW�WKH�IUHTXHQFLHV�RI�HDFK�FODVV�DQG�VWRUH�WKH�PD[�IUHTXHQF\�LQWR�PD[IUHT�

�����DVVLJQ�FODVV�ODEHO�XVLQJ�SURFHGXUH�$66,*1�
��� FUHDWH�LQWHUYDOV�XVLQJ�SURFHGXUH�,17(59$/�

$66,*1����XQLTXH�ODEHO�FRUUHVSRQGV�WR�HDFK�FRPELQDWLRQ�RI�PRVW�IUHTXHQW�FODVVHV�WKDW�FDQ�RFFXU

ODEHO� �

IRU�N� ���WR�1RBRIBFODVVHV

������LI�Q� �D�� �PD[IUHT�WKHQ�ODEHO� �ODEHO����
�
���Q� �D��LV���H[DPSOHV�ZLWK�YDOXH�D�EHORQJLQJ�WR�FODVV�N

,17(59$/�

���FUHDWH�LQWHUYDO�,17� �>/%RXQG��8%RXQG@�IRU�D�VHTXHQFH�RI�YDOXHV�ZLWK�WKH�VDPH�FODVV�ODEHO����ILUVW

���GR�ZKLOH�WKH�IUHTXHQFLHV�RI�LQWHUYDOV�DUH�VPDOOHU�WKHQ�0LQ,QW&DUG$����VHFRQG

������������WDNH�WKH�LQWHUYDO�ZLWK�VPDOOHVW�IUHTXHQF\�DV�,17 � ��

���� FUHDWH�HLWKHU�LQWHUYDO�,17 � � � �¼�,17 � �RU��,17� �¼�,17 � � � �DFFRUGLQJ�WR�PLQ��HUURU

LI�ERWK�PHUJHV�DUH�SRVVLEOH��WKHQ�SUHIHU�PHUJH�ZLWK�VLQJOH�PDMRULW\�FODVV�LQWHUYDO��LI

ERWK�PHUJHV�DUH�SRVVLEOH�WKHQ�SUHIHU�PHUJH�ZLWK�LQWHUYDO�ZLWK�VPDOOHU�IUHTXHQF\

���D�PHUJH�ZLOO�QRW�LQFUHDVH�WKH�HUURU��LI�ERWK�LQWHUYDOV�VKDUH�VDPH�PDMRULW\�FODVV��L�H�

ODEHO$�ELW$1'�ODEHO%�!��

�������������XSGDWH�IUHTXHQF\�RI�WKH�QHZ�LQWHUYDO



��

�� 1R2I,QWHUYDOV�!��

�� 6DPSOH6L]H�LV�180(5,&

�� 6DPSOH6L]H�!��

�� /DEHOB�LV�&$7(*25,$/

�� &RQGLWLRQV

�� 7KH7DUJHW$WWULEXWH�127B18//

�� 7KH&ODVV$WWULEXWH�127B18//

�� $VVHUWLRQV

�� 7KH2XWSXW$WWULEXWH�LV�&$7(*25,$/

�� 23&KHFNV

�� 1R2I,QWHUYDOV���QXPEHU�RI�XQLTXH�YDOXHV�RI�7KH7DUJHW$WWULEXWH

$OJRULWKP

&UHDWH�VWUDWLILHG�VDPSOH�RI�7KH,QSXW&RQFHSW

X � � �7KH7DUJHW$WWULEXWH�PLQ��Y � � �7KH7DUJHW$WWULEXWH�PD[

)LQG�&XW3RLQWV�^X � `����N!�� �X � ���X� � � ���X � � � � � � � �Y � � N� � �  �1R2I,QW

'LVFUHWL]H

:KHUH�WKH�)LQGB&XW3RLQWV�SURFHGXUH�FDQ�EH�GHVFULEHG�DV�IROORZV�

�� *URXSLQJ�RSHUDWRUV

7KH� LGHD�RI�JURXSLQJ� LV� WR�PHUJH� YDOXHV�RI� D� FDWHJRULDO� DWWULEXWH� WR�KDYH� OHVV�EXW�PRUH� IUHTXHQW� YDOXHV�� �7KH

YDOXHV� RI� 7KH7DUJHW$WWULEXWH� WKDW� ZLOO� EHORQJ� WR� D� � JURXS� FDQ� EH� JLYHQ� GLUHFWO\� E\� WKH� XVHU

�8VHU'HILQHG*URXSLQJ���FDQ�EH�IRXQG�IURP�WKH�UHTXHVW�WR�KDYH�D�PLQLPDO�FDUGLQDOLW\��QR�RI�H[DPSOHV�±�URZV��RI

WKH�JURXSV��*URXSLQJ*LYHQ0LQ&DUGLQDOLW\���FDQ�EH�IRXQG�IURP�WKH�UHTXHVW�WR�KDYH�D�JLYHQ�QXPEHU�RI�JURXSV
�

�*URXSLQJ*LYHQ1R2I*URXSV���RU�FDQ�EH�IRXQG�IURP�WKH�UHTXHVW�WR�KDYH�JURXSV�WKDW�WKDW�ZLOO�KHOS�WR�FODVVLI\
H[DPSOHV��URZV��LQWR�FODVVHV�JLYHQ�LQ�&ODVV$WWULEXWH��7KH�/DEHOV�IRU�WKH�JURXSV�FDQ�EH�JLYHQ�E\�WKH�XVHU�RU�FDQ

EH�FUHDWHG�IURP�WKH�RULJLQDO�YDOXHV�RI�7KH7DUJHW$WWULEXWH�ZLWKLQ�D�JURXS�

�����������������������������������������������������������
� 6LQFH� WKHUH� LV� � QR� RUGHULQJ� EHWZHHQ� WKH� YDOXHV� RI� D� FDWHJRULDO� DWWULEXWH�� DQ� HTXLYDOHQW� WR� HTXLGLVWDQW

GLVFUHWL]DWLRQ�PDNHV�QR�VHQVH�

)LQGB&XW3RLQWV

���VRUW�WKH�YDOXHV�RI�WKH�QXPHULF�DWWULEXWH�LQ�DVFHQGLQJ�RUGHU�

���IRU�HDFK�YDOXH�D �

�����/%RXQG � �� ��D � � � �D � �����8%RXQG � �� ��D ��D � � � ���
�����FRXQW�WKH�IUHTXHQFLHV�RI�HDFK�FODVV�DQG�VWRUH�WKH�PD[�IUHTXHQF\�LQWR�PD[IUHT�

�����DVVLJQ�FODVV�ODEHO�XVLQJ�SURFHGXUH�$66,*1�

���FUHDWH�LQWHUYDOV�XVLQJ�SURFHGXUH�,17(59$/�

$66,*1����XQLTXH�ODEHO�FRUUHVSRQGV�WR�HDFK�FRPELQDWLRQ�RI�PRVW�IUHTXHQW�FODVVHV�WKDW�FDQ�RFFXU

ODEHO� �

IRU�N� ���WR�1RBRIBFODVVHV

������LI�Q� �D�� �PD[IUHT�WKHQ�ODEHO� �ODEHO����
�
���Q� �D��LV���H[DPSOHV�ZLWK�YDOXH�D�EHORQJLQJ�WR�FODVV�N

,17(59$/�

���FUHDWH�LQWHUYDO�,17� �>/%RXQG��8%RXQG@�IRU�D�VHTXHQFH�RI�YDOXHV�ZLWK�WKH�VDPH�FODVV�ODEHO�����ILUVW

���IRU�HDFK��LQWHUYDO�,17� ��VHFRQG

��������� LI��,17 � �KDV�QR�VLQJOH�PDMRULW\�FODVV����L�H��ODEHO�ELW$1'��
� � � � � � � � � � � 	 �

���!��

������ WKHQ�FUHDWH�HLWKHU�LQWHUYDO�,17 � � � �¼�,17 � �RU�,17 � ��RU��,17� �¼�,17� � � �DFFRUGLQJ�WR

PLQ��HUURU

������ LI�1R2I,QW�LV�UHDFKHG�WKHQ�WHUPLQDWH

���GR�ZKLOH�WKH�QR��RI�LQWHUYDOV�LV�JUHDWHU�WKHQ�1R2I,QW������WKLUG

���������WDNH�WKH�LQWHUYDO�ZLWK�VPDOOHVW�IUHTXHQF\�DV�,17 � ��

���������FUHDWH�HLWKHU�LQWHUYDO�,17 � � � �¼�,17� �RU��,17 � �¼�,17 � � � �DFFRUGLQJ�WR�PLQ��HUURU



��

$V�IRU�GLVFUHWL]DWLRQ��WKHUH�LV�DJDLQ�D�FRPPRQ�SDUW�RI�DOO�RSHUDWRUV�WKDW�FUHDWHV�WKH�64/�VWDWHPHQW�IRU�GHILQLQJ

WKH�JURXSV�

*URXS

�����LI�/DEHO 18//�WKHQ�/DEHO�  ¶*�µ���N �

�����&UHDWH�9LHZ�7�DV�6HOHFW�
��^/DEHO� �_�7 � �$���^X � � � �̀ ` � �DV�$¶�)URP�7 �

���� 0DQXDO�JURXSLQJ�RSHUDWRUV

7KH� SURSRVHG� PDQXDO� JURXSLQJ� RSHUDWRUV� DUH� D� FRXQWHUSDUW� WR� HTXLIUHTXHQW� DQG� XVHU� GHILQHG� GLVFUHWL]DWLRQ

RSHUDWRUV�

������ *URXSLQJ*LYHQ0LQ&DUGLQDOLW\

7KLV� RSHUDWRU� JURXSV� YDOXHV� RI� 7KH7DUJHW$WWULEXWH� E\� LWHUDWLYHO\� PHUJLQJ� LQ� HDFK� VWHS� WZR� JURXSV� ZLWK� WKH

ORZHVW�IUHTXHQFLHV�XQWLO�DOO�JURXSV�KDYH�WKH�FDUGLQDOLW\��QXPEHU�RI�H[DPSOHV�ZLWK�YDOXHV�ZLWKLQ�WKH�LQWHUYDO��DW

OHDVW�0LQ&DUGLQDOLW\��7KH�DOJRULWKP�KDV�EHHQ�LQVSLUHG�E\�KLHUDUFKLFDO�FOXVWHULQJ�

�� 2SHUDWRU

�� QDPH��*URXSLQJ*LYHQ0LQ&DUGLQDOLW\

�� ORRSDEOH�±�\HV

�� PXOWLVWHSDEOH�±�QR

�� PDQXDO�±�\HV

�� 3DUDPHWHUV

1DPH PLQDUJ PD[DUJ ,2 W\SH

7KH,QSXW&RQFHSW � � ,1 &21

7KH7DUJHW$WWULEXWH � � ,1 %$

0LQ&DUGLQDOLW\ � � ,1 9

0LQ&DUGLQDOLW\7\SH � � ,1 9

7KH2XWSXW$WWULEXWH � � 287 %$

�� &RQVWUDLQWV

�� 7KH7DUJHW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH7DUJHW$WWULEXWH�LV�&$7(*25,$/

�� 7KH2XWSXW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 0LQ&DUGLQDOLW\�LV�180(5,&

�� 0LQ&DUGLQDOLW\7\SH�RQH�RI�µ$%62/87(�5(/$7,9(¶

�� 0LQ&DUGLQDOLW\�!��

�� &RQGLWLRQV

�� 7KH7DUJHW$WWULEXWH�127B18//

�� $VVHUWLRQV

�� 7KH2XWSXW$WWULEXWH�LV�&$7(*25,$/

�� 23&KHFNV

�� ,I�0LQ&DUGLQDOLW\7\SH�LV�5(/$7,9(��WKHQ�0LQ&DUGLQDOLW\������

�� ,I� 0LQ&DUGLQDOLW\7\SH� LV� $%62/87(� WKHQ� 0LQ&DUGLQDOLW\� �� QRBRIBURZVBLQBWKHBWDEOH� �� �

�7KH,QSXW&RQFHSW�DOO1XPEHU�����""�

$OJRULWKP

LI� 0LQ&DUGLQDOLW\7\SH�  � µ$%62/87(¶� WKHQ� 0LQ&DUG$� � � 0LQ&DUGLQDOLW\�� HOVH� 0LQ&DUG$� � 

7KH,QSXW&RQFHSW�DO1XPEHU�
�0LQ&DUGLQDOLW\

IRUDOO�X � � � ��VXFK�WKDW�FDUG��X� � � ����0LQ&DUG$

)LQG�*URXSV�^8 � � 8 � � ^X � � � ` � `����N!�� �FDUG�8� ��!�0LQ&DUG$

*URXS



��

:KHUH�WKH�)LQGB*URXSV�SURFHGXUH�FDQ�EH�GHVFULEHG�DV�IROORZV�

������ *URXSLQJ*LYHQ1R2I*URXSV

7KLV� RSHUDWRU� JURXSV� YDOXHV� RI� 7KH7DUJHW$WWULEXWH� E\� LWHUDWLYHO\� � PHUJLQJ� LQ� HDFK� VWHS� WZR� JURXSV� ZLWK� WKH

ORZHVW� IUHTXHQFLHV� XQWLO� WKH� QXPEHU� RI� JURXSV� 1R2I*URXSV� LV� UHDFKHG�� 7KH� DOJRULWKP� KDV� EHHQ� LQVSLUHG� E\

KLHUDUFKLFDO�FOXVWHULQJ��9DOXHV�RI�7KH2XWSXW$WWULEXWH�FDQ�EH�VSHFLILHG�LQ�/DEHO�

�� 2SHUDWRU

�� QDPH��*URXSLQJ*LYHQ1R2I*URXSV

�� ORRSDEOH�±�\HV

�� PXOWLVWHSDEOH���QR

�� PDQXDO�±�\HV

�� 3DUDPHWHUV

1DPH PLQDUJ PD[DUJ ,2 W\SH

7KH,QSXW&RQFHSW � � ,1 &21

7KH7DUJHW$WWULEXWH � � ,1 %$

1R2I*URXSV � � ,1 9

/DEHO � 18// ,1 9

7KH2XWSXW$WWULEXWH � � 287 %$

�� &RQVWUDLQWV

�� 7KH7DUJHW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH7DUJHW$WWULEXWH�LV�&$7(*25,$/

�� 7KH2XWSXW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 1R2I*URXSV�LV�180(5,&

�� 1R2I*URXSV�!��

�� /DEHOB�LV�&$7(*25,$/

�� &RQGLWLRQV

�� 7KH7DUJHW$WWULEXWH�127B18//

�� $VVHUWLRQV

�� 7KH2XWSXW$WWULEXWH�LV�&$7(*25,$/

�� 23&KHFNV

�� 1R2I*URXSV���QXPEHU�RI�XQLTXH�YDOXHV�RI�7KH7DUJHW$WWULEXWH

$OJRULWKP

)LQG�*URXSV�^8 � � 8 � � ^X � � � ` � `����N 1R2I*URXSV �

*URXS

:KHUH�WKH�)LQGB*URXSV�SURFHGXUH�FDQ�EH�GHVFULEHG�DV�IROORZV�

)LQGB*URXSV

��� FUHDWH�RQH�JURXS�IRU�HDFK�YDOXH

��� XQWLO�HDFK�JURXS�KDV�WKH�IUHTXHQF\�DW�OHDVW�0LQ&DUG$�GR

����� VRUW�WKH�YDOXHV�LQ�DVFHQGLQJ�RUGHU�RI�WKHLU�IUHTXHQFLHV

����� PHUJH�ILUVW�WZR�JURXSV�LQWR�QHZ�JURXS�L�H��WKH�JURXSV�ZLWK�ORZHVW�IUHTXHQFLHV�

)LQGB*URXSV

��� FUHDWH�RQH�JURXS�IRU�HDFK�YDOXH

��� UHSHDW�XQWLO�WKH�QXPEHU�RI�JURXSV�LV�1R2I*URXSV

����� VRUW�WKH�YDOXHV�LQ�DVFHQGLQJ�RUGHU�RI�WKHLU�IUHTXHQFLHV

����� PHUJH�ILUVW�WZR�JURXSV�LQWR�QHZ�JURXS�L�H��WKH�JURXSV�ZLWK�ORZHVW�IUHTXHQFLHV�



��

������ 8VHU'HILQHG*URXSLQJ

7KLV� RSHUDWRU� FUHDWHV� JURXSV� RI� 7KH7DUJHW$WWULEXWH� DFFRUGLQJ� WR� VSHFLILFDWLRQV� JLYHQ� E\� WKH� XVHU� LQ

7KH*URXSLQJV��9DOXHV�QRW�VSHFLILHG�IRU�JURXSLQJ� UHWDLQ� WKHLU�RULJLQDO� YDOXHV��8QOLNH� LQ� WKH�RSHUDWRU�0DSSLQJ�

PRUH�JURXSV�FDQ�EH�GHILQHG��7KH*URXSLQJV�LV�IRU�HDFK�JURXS�D�OLVW�RI�YDOXHV���9DOXHV�RI�7KH2XWSXW$WWULEXWH�FDQ

EH�VSHFLILHG�LQ�/DEHO�

�� 2SHUDWRU

�� QDPH��8VHU'HILQHG*URXSLQJ

�� ORRSDEOH�±�\HV

�� PXOWLVWHSDEOH���QR

�� PDQXDO�±�\HV

�� 3DUDPHWHUV

1DPH PLQDUJ PD[DUJ ,2 W\SH

7KH,QSXW&RQFHSW � � ,1 &21

7KH7DUJHW$WWULEXWH � � ,1 %$

7KH*URXSLQJV � 18// ,1 9

/DEHO � 18// ,1 9

7KH2XWSXW$WWULEXWH � � 287 %$

�� &RQVWUDLQWV

�� 7KH7DUJHW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH7DUJHW$WWULEXWH�LV�&$7(*25,$/

�� 7KH2XWSXW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH*URXSLQJVB�LV�&$7(*25,$/

�� /DEHOB�LV�&$7(*25,$/

�� &RQGLWLRQV

�� $VVHUWLRQV

�� 7KH2XWSXW$WWULEXWH�LV�&$7(*25,$/

$OJRULWKP

)LQG�*URXSV

*URXS

:KHUH�WKH�)LQGB*URXSV�SURFHGXUH�FDQ�EH�GHVFULEHG�DV�IROORZV�

������ 8VHU'HILQHG*URXSLQJ:LWK'HIDXOW9DOXH

7KLV� RSHUDWRU� FUHDWHV� JURXSV� RI� 7KH7DUJHW$WWULEXWH� DFFRUGLQJ� WR� VSHFLILFDWLRQV� JLYHQ� E\� WKH� XVHU� LQ

7KH*URXSLQJV��9DOXHV�QRW�VSHFLILHG�IRU�JURXSLQJ�DUH�JURXSHG�LQWR�GHIDXOW�JURXS�'HIDXOW��8QOLNH�LQ�WKH�RSHUDWRU

0DSSLQJ:LWK'HIDXOW9DOXH��PRUH�JURXSV�FDQ�EH�GHILQHG��7KH*URXSLQJ�LV�IRU�HDFK�JURXS�D�OLVW�RI�YDOXHV���9DOXHV

RI�7KH2XWSXW$WWULEXWH�FDQ�EH�VSHFLILHG�LQ�/DEHO�

�� 2SHUDWRU

�� QDPH��8VHU'HILQHG*URXSLQJ:LWK'HIDXOW9DOXH

�� ORRSDEOH�±�\HV

�� PXOWLVWHSDEOH���QR

�� PDQXDO�±�\HV

)LQGB*URXSV

��� FUHDWH�RQH�JURXS�IRU�HDFK�OLVW�RI�YDOXHV�JLYHQ�E\�WKH�XVHU

��� FUHDWH�RQH�JURXS�IRU�HDFK�UHPDLQLQJ�YDOXH�QRW�DVVLJQHG�WR�DQ\�JURXS



��

�� 3DUDPHWHUV

1DPH PLQDUJ PD[DUJ ,2 W\SH

7KH,QSXW&RQFHSW � � ,1 &21

7KH7DUJHW$WWULEXWH � � ,1 %$

'HIDXOW � � ,1 9

7KH*URXSLQJV � 18// ,1 9

/DEHO � 18// ,1 9

7KH2XWSXW$WWULEXWH � � 287 %$

�� &RQVWUDLQWV

�� 7KH7DUJHW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH7DUJHW$WWULEXWH�LV�&$7(*25,$/

�� 7KH2XWSXW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH*URXSLQJVB�LV�&$7(*25,$/

�� /DEHOB�LV�&$7(*25,$/

�� 'HIDXOW�LV�&$7(*25,$/

�� &RQGLWLRQV

�� $VVHUWLRQV

�� 7KH2XWSXW$WWULEXWH�LV�&$7(*25,$/

$OJRULWKP

)LQG�*URXSV

*URXS

:KHUH�WKH�)LQGB*URXSV�SURFHGXUH�FDQ�EH�GHVFULEHG�DV�IROORZV�

���� 0/�JURXSLQJ�RSHUDWRUV

7KH� PDFKLQH� OHDUQLQJ� JURXSLQJ� RSHUDWRUV� SURSRVHG� IRU� LPSOHPHQWDWLRQ� LQ� 0LQLQJ0DUW� ZHUH� GHVLJQHG� DV� DQ

H[WHQVLRQ� RI� PDFKLQH� OHDUQLQJ� GLVFUHWL]DWLRQ�� 7KH\� JURXS� YDOXHV� RI� D� VLQJOH� DWWULEXWH� XVLQJ� WKH� PLQLPXP

FODVVLILFDWLRQ�HUURU�FULWHULRQ��7KH�WUDLQLQJ�GDWD�DUH�WDNHQ�DV�UDQGRP�VDPSOH�RI�JLYHQ�VL]H��GHIDXOW�VL]H�LV���������

������ ,PSOLFLW(UURU%DVHG*URXSLQJ

7KLV� RSHUDWRU�PHUJHV� WKH� YDOXHV� RI� 7KH7DUJHW$WWULEXWH� LQWR� JURXSV� ZLWK� WKH� VDPH�PDMRULW\� FODVV� �RU� FODVVHV�

JLYHQ�LQ�7KH&ODVV$WWULEXWH��,I�)XOO0HUJH�LV�VHW�WR�\HV��WKHQ�D�JURXS�ZLWK�WZR�RU�PRUH�PDMRULW\�FODVVHV�LV�PHUJHG

ZLWK�D�JURXS�WKDW�KDYH�WKH�VDPH�PDMRULW\�FODVV��7KH�UHVXOWLQJ�JURXSLQJ��PLQLPL]H�WKH�FODVVLILFDWLRQ�HUURU�

�� 2SHUDWRU

�� QDPH��,PSOLFLW(UURU%DVHG*URXSLQJ
�� ORRSDEOH�±�\HV

�� PXOWLVWHSDEOH���QR

�� PDQXDO�±�QR

)LQGB*URXSV

��� FUHDWH�RQH�JURXS�IRU�HDFK�OLVW�RI�YDOXHV�JLYHQ�E\�WKH�XVHU

��� FUHDWH�RQH�JURXS�IRU�DOO�UHPDLQLQJ�YDOXH�QRW�DVVLJQHG�WR�DQ\�JURXS�DQG�DVVLJQ�WKH�'HIDXOW

WR�WKLV�JURXS



��

�� 3DUDPHWHUV

1DPH PLQDUJ PD[DUJ ,2 W\SH

7KH,QSXW&RQFHSW � � ,1 &21

7KH7DUJHW$WWULEXWH � � ,1 %$

7KH&ODVV$WWULEXWH � � ,1 %$

)XOO0HUJH � � ,1 9

6DPSOH6L]H � � ,1 9

7KH2XWSXW$WWULEXWH � � 287 %$

�� &RQVWUDLQWV

�� 7KH7DUJHW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH7DUJHW$WWULEXWH�LV�&$7(*25,$/

�� 7KH&ODVV$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH&ODVV$WWULEXWH�LV�&$7(*25,$/

�� )XOO0HUJH�RQH�RI�µ<(6�12¶

�� 7KH2XWSXW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 6DPSOH6L]H�LV�180(5,&

�� 6DPSOH6L]H�!��

�� &RQGLWLRQV

�� 7KH7DUJHW$WWULEXWH�127B18//

�� 7KH&ODVV$WWULEXWH�127B18//

�� $VVHUWLRQV

�� 7KH2XWSXW$WWULEXWH�LV�&$7(*25,$/

$OJRULWKP

&UHDWH�*URXSV�^8 � � 8� � ^X � � � �̀ `����N!7KH&ODVV$WWULEXWH�GLVWLQFW

*URXS

:KHUH�WKH�&UHDWHB*URXSV�SURFHGXUH�FDQ�EH�GHVFULEHG�DV�IROORZV�

&UHDWHB*URXSV

��� IRU�HDFK�YDOXH�D

����� FRXQW�WKH�IUHTXHQFLHV�RI�HDFK�FODVV�DQG�VWRUH�WKH�PD[�IUHTXHQF\�LQWR�PD[IUHT�

����� DVVLJQ�FODVV�ODEHO�XVLQJ�SURFHGXUH�$66,*1�

��� FUHDWH�JURXSV�XVLQJ�SURFHGXUH�*5283�

$66,*1����XQLTXH�ODEHO�FRUUHVSRQGV�WR�HDFK�FRPELQDWLRQ�RI�PRVW�IUHTXHQW�FODVVHV�WKDW�FDQ�RFFXU

ODEHO� �

IRU�N� ���WR�1RBRIBFODVVHV

������LI�Q� �D�� �PD[IUHT�WKHQ�ODEHO� �ODEHO����
�
���Q� �D��LV���H[DPSOHV�ZLWK�YDOXH�D�EHORQJLQJ�WR�FODVV�N

*5283�

��� FUHDWH�RQH�JURXS�IRU�YDOXHV�ZLWK�WKH�VDPH�FODVV�ODEHO���������ILUVW

��� LI�)XOO0HUJH ¶<(6¶�WKHQ��������VHFRQG

����� VRUW�WKH�JURXSV�KDYLQJ�VLQJOH�PDMRULW\�FODVV�LQ�DVFHQGLQJ�RUGHU�LQWR�OLVW�$

����� VRUW�WKH�JURXSV�KDYLQJ�QR�VLQJOH�PDMRULW\�FODVV�LQ�DVFHQGLQJ�RUGHU�LQWR�OLVW�%

����� UHSHDW�XQWLO�HDFK�JURXS�IURP�OLVW�%�KDV�EHHQ�SURFHVVHG

������� WDNH ILUVW�JURXS�IURP�WKH�OLVW�%���L�H��JURXS�ZLWK�ORZHVW�IUHTXHQF\

������� DGG� WKLV� JURXS� WR� WKH� ILUVW� JURXS� IURP� WKH� OLVW� $� WKDW� ZLOO� QRW� LQFUHDVH� WKH

FODVVLILFDWLRQ�HUURU
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������� UHVRUW�OLVW�$



��

������ (UURU%DVHG*URXSLQJ*LYHQ0LQ&DUGLQDOLW\

7KLV�RSHUDWRU�PHUJHV� WKH�YDOXHV�RI�7KH7DUJHW$WWULEXWH� LQWR� JURXSV�ZLWK� WKH� FDUGLQDOLW\� DERYH� JLYHQ� WKUHVKROG

0LQ&DUGLQDOLW\�� 7KH� JURXSLQJ� LV� SHUIRUPHG� ZLWK� UHVSHFW� WR� 7KH&ODVV$WWULEXWH�� EXW� XQOLNH� LPSOLFLW� JURXSLQJ�

JURXSV� ZLWK� VLQJOH� PDMRULW\� FODVV� DUH� IXUWKHU� PHUJHG� LI� WKH\� GR� QRW� KDYH� WKH� UHTXLUHG� FDUGLQDOLW\�� 7KLV� ZLOO

LQFUHDVH�WKH�FODVVLILFDWLRQ�HUURU�

�� 2SHUDWRU

�� QDPH��(UURU%DVHG*URXSLQJ*LYHQ0LQ&DUGLQDOLW\

�� ORRSDEOH�±�\HV

�� PXOWLVWHSDEOH���QR

�� PDQXDO�±�QR

�� 3DUDPHWHUV

1DPH PLQDUJ PD[DUJ ,2 W\SH

7KH,QSXW&RQFHSW � � ,1 &21

7KH7DUJHW$WWULEXWH � � ,1 %$

7KH&ODVV$WWULEXWH � � ,1 %$

0LQ&DUGLQDOLW\ � � ,1 9

0LQ&DUGLQDOLW\7\SH � � ,1 9

6DPSOH6L]H � � ,1 9

7KH2XWSXW$WWULEXWH � � 287 %$

�� &RQVWUDLQWV

�� 7KH7DUJHW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH7DUJHW$WWULEXWH�LV�&$7(*25,$/

�� 7KH&ODVV$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH&ODVV$WWULEXWH�LV�&$7(*25,$/

�� 7KH2XWSXW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 0LQ&DUGLQDOLW\�LV�180(5,&

�� 0LQ&DUGLQDOLW\7\SH�RQH�RI�µ$%62/87(�5(/$7,9(¶

�� 0LQ&DUGLQDOLW\�!��

�� 6DPSOH6L]H�LV�180(5,&

�� 6DPSOH6L]H�!��

�� &RQGLWLRQV

�� 7KH7DUJHW$WWULEXWH�127B18//

�� 7KH&ODVV$WWULEXWH�127B18//

�� $VVHUWLRQV

�� 7KH2XWSXW$WWULEXWH�LV�&$7(*25,$/

�� 23&KHFNV

�� ,I�0LQ&DUGLQDOLW\7\SH�LV�5(/$7,9(��WKHQ�0LQ&DUGLQDOLW\������

�� ,I� 0LQ&DUGLQDOLW\7\SH� LV� $%62/87(� WKHQ� 0LQ&DUGLQDOLW\� �� QRBRIBURZVBLQBWKHBWDEOH� �� �

�7KH,QSXW&RQFHSW�DOO1XPEHU�����""�

$OJRULWKP

LI� 0LQ&DUGLQDOLW\7\SH�  � µ$%62/87(¶� WKHQ� 0LQ&DUG$� � � 0LQ&DUGLQDOLW\�� HOVH� 0LQ&DUG$� � 

7KH,QSXW&RQFHSW�DO1XPEHU�
�0LQ&DUGLQDOLW\

&UHDWH�*URXSV�^8 � � 8� � ^X � � � �̀ `����Q�8� ��!�0LQ&DUG$

*URXS

:KHUH�WKH�&UHDWHB*URXSV�SURFHGXUH�FDQ�EH�GHVFULEHG�DV�IROORZV�
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������ (UURU%DVHG*URXSLQJ*LYHQ1R2I*URXSV

7KLV� RSHUDWRU� PHUJHV� WKH� YDOXHV� RI� 7KH7DUJHW$WWULEXWH� LQWR� DW� PRVW� � 1R2I*URXSV� JURXSV�� 7KH� JURXSLQJ� LV

SHUIRUPHG� ZLWK� UHVSHFW� WR� 7KH&ODVV$WWULEXWH�� EXW� XQOLNH� WKH� LPSOLFLW� GLVFUHWL]DWLRQ�� LI� WKH� QXPEHU� RI� JURXSV

H[FHHGV� 1R2I*URXSV�� JURXSV� DUH� IXUWKHU� PHUJHG�� 7KLV� ZLOO� LQFUHDVH� WKH� FODVVLILFDWLRQ� HUURU�� 9DOXHV� RI

7KH2XWSXW$WWULEXWH�FDQ�EH�VSHFLILHG�LQ�/DEHO�

�� 2SHUDWRU

�� QDPH��(UURU%DVHG*URXSLQJ*LYHQ1R2I*URXSV
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�� PXOWLVWHSDEOH���QR

�� PDQXDO�±�QR

�� 3DUDPHWHUV

1DPH PLQDUJ PD[DUJ ,2 W\SH
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7KH&ODVV$WWULEXWH � � ,1 %$
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/DEHO � 18// ,1 9
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�� 7KH7DUJHW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH7DUJHW$WWULEXWH�LV�&$7(*25,$/

�� 7KH&ODVV$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� 7KH&ODVV$WWULEXWH�LV�&$7(*25,$/

�� 7KH2XWSXW$WWULEXWH�LV�LQ�7KH,QSXW&RQFHSW

�� /DEHOB�LV�&$7(*25,$/

�� 1R2I*URXSV�LV�180(5,&

�� 1R2I*URXSV�!��

�� 6DPSOH6L]H�LV�180(5,&

�� 6DPSOH6L]H�!��

&UHDWHB*URXSV

��� IRU�HDFK�YDOXH�D

����� FRXQW�WKH�IUHTXHQFLHV�RI�HDFK�FODVV�DQG�VWRUH�WKH�PD[�IUHTXHQF\�LQWR�PD[IUHT�

����� DVVLJQ�FODVV�ODEHO�XVLQJ�SURFHGXUH�$66,*1�

��� FUHDWH�JURXSV�XVLQJ�SURFHGXUH�*5283�

$66,*1����XQLTXH�ODEHO�FRUUHVSRQGV�WR�HDFK�FRPELQDWLRQ�RI�PRVW�IUHTXHQW�FODVVHV�WKDW�FDQ�RFFXU

ODEHO� �

IRU�N� ���WR�1RBRIBFODVVHV

������LI�Q � �D�� �PD[IUHT�WKHQ�ODEHO� �ODEHO����
�
���Q � �D��LV���H[DPSOHV�ZLWK�YDOXH�D�EHORQJLQJ�WR�FODVV�N

*5283�

��� FUHDWH�RQH�JURXS�IRU�YDOXHV�ZLWK�WKH�VDPH�FODVV�ODEHO��������ILUVW

��� VRUW�WKH�JURXSV�LQ�DVFHQGLQJ�RUGHU�RI�WKHLU�IUHTXHQFLHV�LQWR�OLVW�$

��� IRU�DOO�JURXSV�IURP�$�ZLWK�IUHTXHQF\�EHOORZ���0LQ&DUG$������VHFRQG�L�H��SURFHVVLQJ�RI�RUGHUHG

OLVW�$�VWDUWLQJ�ZLWK�ORZHVW�IUHTXHQFLHV

����� FUHDWH�D�PHUJH��QHZ�JURXS��WKDW�ZLOO�PLQLPL]H�WKH�LQFUHDVH�RI�FODVVLILFDWLRQ�HUURU

����� XSGDWH�IUHTXHQF\�RI�WKH�QHZ�JURXS

����� UHVRUW�OLVW�$
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�� &RQGLWLRQV

�� 7KH7DUJHW$WWULEXWH�127B18//

�� 7KH&ODVV$WWULEXWH�127B18//

�� $VVHUWLRQV

�� 7KH2XWSXW$WWULEXWH�LV�&$7(*25,$/

$OJRULWKP

&UHDWH�*URXSV�^8 � � 8� � ^X � � � �̀ `����Q�8� �� �1R2I*URSXV

*URXS

:KHUH�WKH�&UHDWHB*URXSV�SURFHGXUH�FDQ�EH�GHVFULEHG�DV�IROORZV�

&UHDWHB*URXSV

��� IRU�HDFK�YDOXH�D

����� FRXQW�WKH�IUHTXHQFLHV�RI�HDFK�FODVV�DQG�VWRUH�WKH�PD[�IUHTXHQF\�LQWR�PD[IUHT�

����� DVVLJQ�FODVV�ODEHO�XVLQJ�SURFHGXUH�$66,*1�

��� FUHDWH�JURXSV�XVLQJ�SURFHGXUH�*5283�

$66,*1����XQLTXH�ODEHO�FRUUHVSRQGV�WR�HDFK�FRPELQDWLRQ�RI�PRVW�IUHTXHQW�FODVVHV�WKDW�FDQ�RFFXU

ODEHO� �

IRU�N� ���WR�1RBRIBFODVVHV

������LI�Q� �D�� �PD[IUHT�WKHQ�ODEHO� �ODEHO����
�
���Q� �D��LV���H[DPSOHV�ZLWK�YDOXH�D�EHORQJLQJ�WR�FODVV�N

*5283�

��� FUHDWH�RQH�JURXS�IRU�YDOXHV�ZLWK�WKH�VDPH�FODVV�ODEHO��������ILUVW

��� VRUW�WKH�JURXSV�KDYLQJ�VLQJOH�PDMRULW\�FODVV�LQ�DVFHQGLQJ�RUGHU�LQWR�OLVW�$

��� VRUW�WKH�JURXSV�KDYLQJ�QR�VLQJOH�PDMRULW\�FODVV�LQ�DVFHQGLQJ�RUGHU�LQWR�OLVW�%

��� UHSHDW�XQWLO�HDFK�JURXS�IURP�OLVW�%�KDV�EHHQ�SURFHVVHG������VHFRQG

����� WDNH ILUVW�JURXS�IURP�WKH�OLVW�%���L�H��JURXS�ZLWK�ORZHVW�IUHTXHQF\

����� DGG�WKLV�JURXS�WR�WKH�ILUVW�JURXS�IURP�WKH�OLVW�$�WKDW�ZLOO�QRW�LQFUHDVH�WKH�FODVVLILFDWLRQ

HUURU

��L�H��WR�D�JURXS�IRUP�$�WKDW�KDV�WKH�VDPH�PDMRULW\�FODVV�DQG�WKDW�KDV�WKH�ORZHVW�IUHTXHQF\

����� UHVRUW�OLVW�$
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��� UHSHDW�XQWLO�WKH�QXPEHU�RI�JURXSV�LQ�$�LV�1R2I*URXSV������WKLUG

���������SURFHVVLQJ�RI�RUGHUHG�OLVW�$�VWDUWLQJ�ZLWK�ORZHVW�IUHTXHQFLHV

����� WDNH�ILUVW�JURXS�IURP�WKH�OLVW�$

����� FUHDWH�D�PHUJH�WKDW�ZLOO�PLQLPL]H�WKH�LQFUHDVH�RI�FODVVLILFDWLRQ�HUURU

����� UHVRUW�OLVW�$
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