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„„ $$ SURFHVV�RI�H[ WUDFWLQJ�SURFHVV�RI�H[ WUDFWLQJ�DD XVHIXO�LQIRUP DWLRQ�IURP �XVHIXO�LQIRUP DWLRQ�IURP �
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3DUWLDO�,QIRUP DWLRQ�2 UDFOH3DUWLDO�,QIRUP DWLRQ�2 UDFOH

„„ ' HILQLWLRQ��' HILQLWLRQ��3DUWLDO�,QIRUP DWLRQ�2 UDFOH3DUWLDO�,QIRUP DWLRQ�2 UDFOH �3,2 � �LV��3,2 � �LV�
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„„ ' HILQLWLRQ��' HILQLWLRQ�� : KROH�,QIRUP DWLRQ�2 UDFOH: KROH�,QIRUP DWLRQ�2 UDFOH
� : ,2 � �LV�D�NQRZQ�DOJRULWKP �EDVHG�RQ�DQ�� : ,2 � �LV�D�NQRZQ�DOJRULWKP �EDVHG�RQ�DQ�
DFFHVV�WR�WKH�SDUWLFXODU�3,2 ��,W�WDNHV�DV�DFFHVV�WR�WKH�SDUWLFXODU�3,2 ��,W�WDNHV�DV�
DQ�LQSXW�WKH�YDOXH�RI�DQ�LQSXW�WKH�YDOXH�RI�FLSKHUWH[ WFLSKHUWH[ WFF DQG�LW�DQG�LW�
UHWXUQV�WKH�YDOXH�RI�WKH�ZKROH�SODLQWH[ WUHWXUQV�WKH�YDOXH�RI�WKH�ZKROH�SODLQWH[ W
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„„ +DYLQJ�DQ�DFFHVV�WR�WKH�SDUWLFXODU�3,2 ��LW�+DYLQJ�DQ�DFFHVV�WR�WKH�SDUWLFXODU�3,2 ��LW�
LV�SRVVLEOH�WR�EXLOG�XS�WKH�: ,2 �LV�SRVVLEOH�WR�EXLOG�XS�WKH�: ,2 �

„„ * LYHQ�WKH�* LYHQ�WKH�FLSKHUWH[ WFLSKHUWH[ WFF��: ,2 �UHWXUQV�WKH���: ,2 �UHWXUQV�WKH�
FRUUHVSRQGLQJ�SODLQWH[ W�FRUUHVSRQGLQJ�SODLQWH[ W�PP LQ�WKH�UDQGRP �LQ�WKH�UDQGRP �
SRO\ QRP LDO�WLP H�SRO\ QRP LDO�WLP H�

„„ 7KH�SURRI�RI�: ,2 �H[ LVWHQFH�LV�EDVHG�RQ�WKH�7KH�SURRI�RI�: ,2 �H[ LVWHQFH�LV�EDVHG�RQ�WKH�
WKHRUHP �RI�WKHRUHP �RI�7KH�6HFXULW\ �RI�,QGLYLGXDO�56$�7KH�6HFXULW\ �RI�,QGLYLGXDO�56$�
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FKDQFH�WR�GHYHORS�DQ�HIILFLHQW�FKRVHQ�FKDQFH�WR�GHYHORS�DQ�HIILFLHQW�FKRVHQ�
FLSKHUWH[ WFLSKHUWH[ WDWWDFN�RQ�WKH�ZKROH�56$�VFKHP H�DWWDFN�RQ�WKH�ZKROH�56$�VFKHP H�
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„„ 3,23,2 KDOIKDOI
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WKHQ�RQH�KDOI�RI��WKH��P RGXOXV�WKHQ�RQH�KDOI�RI��WKH��P RGXOXV�QQ��
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„„ 0 DLQ�DVVXP SWLRQ0 DLQ�DVVXP SWLRQ
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„„ 0 DLQ�DLP0 DLQ�DLP
„„ &RQYHUW�D�3,2&RQYHUW�D�3,2 3$3$ WR�D�WR�D�3,23,2 OVEOVE

„„ 0 DLQ�LGHD0 DLQ�LGHD
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„„ , I�, I�OVE�OVE� PP � � �� �WKHQ�� � �� �WKHQ�PP ¶� �¶� �PP ! ! �� �! ! �� �
„„ , I�, I�OVE�OVE� PP � � �� �WKHQ�� � �� �WKHQ�PP ¶� ��¶� �� P �P � � �� �QQ� �! ! �� �� �! ! �� �
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„„ 3XWWLQJ�LW�WRJHWKHU3XWWLQJ�LW�WRJHWKHU
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„„ , I�, I�OVE�OVE� PP � � �� �WKHQ�WKH�SUREDELOLW\ �RI�D�UDQGRP �OLQHDU�UHODWLRQVKLS�� � �� �WKHQ�WKH�SUREDELOLW\ �RI�D�UDQGRP �OLQHDU�UHODWLRQVKLS�

LV�YHU\ �ORZ�LV�YHU\ �ORZ�
„„ ) URP �KHUH�Z H�JHW�) URP �KHUH�Z H�JHW�OVE�OVE� PP � �� �
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&ORVXUH��%XLOGLQJ�: ,2 �IURP �&ORVXUH��%XLOGLQJ�: ,2 �IURP �3,23,2 OVEOVE

„„ 3,23,2 OVEOVE VHHP V�WR�EH�RQ�RI�WKRVH�EHVW�RUDFOHV�VHHP V�WR�EH�RQ�RI�WKRVH�EHVW�RUDFOHV�
VXLWDEOH�IRU�EXLOGLQJ�XS�DQ�HIILFLHQW�: ,2 �VXLWDEOH�IRU�EXLOGLQJ�XS�DQ�HIILFLHQW�: ,2 �

„„ : H�VXJJHVW�WKH�: H�VXJJHVW�WKH�56$�LQYHUVLRQ56$�LQYHUVLRQDOJRULWKPDOJRULWKP
„„ F�I��>� � ��S��� � � @��F�I��>� � ��S��� � � @��) LVFKOLQ) LVFKOLQ��5��DQG���5��DQG�6FKQRUU6FKQRUU��&��3�� ���&��3�� �6WURQJHU�6WURQJHU�

6HFXULW\ �3URRIV�IRU�56$�DQG�5DELQ�%LWV6HFXULW\ �3URRIV�IRU�56$�DQG�5DELQ�%LWV��-RXUQDO�RI�&U\ SWRORJ\ ����-RXUQDO�RI�&U\ SWRORJ\ ��
9RO��� � ��1R��� ��SS��� � �9RO��� � ��1R��� ��SS��� � � �� � � � ��,$&5��� � � �� � � ��,$&5��� � � �

„„ 7KLV�DOJRULWKP �LV�EDVHG�RQ�D�ELQDU\ �KDOYLQJ�WHFKQLTXH��HUURUV�DU7KLV�DOJRULWKP �LV�EDVHG�RQ�D�ELQDU\ �KDOYLQJ�WHFKQLTXH��HUURUV�DUH�H�
FRUUHFWHG�WKURXJK�D�P DMRULW\ �GHFLVLRQ�FRUUHFWHG�WKURXJK�D�P DMRULW\ �GHFLVLRQ�

„„ ,W�UHTXLUHV�,W�UHTXLUHV�22 � / �� / � QQ�� �� DGY�DGY��� �� � �RUDFOH�FDOOV��ZKHUH�� �RUDFOH�FDOOV��ZKHUH�
„„ / �/ � QQ� �LV�WKH�OHQJWK�RI�DQ�56$�P RGXOXV�� �LV�WKH�OHQJWK�RI�DQ�56$�P RGXOXV�
„„ DGYDGY LV�WKH�RUDFOH�DGYDQWDJH�LQ�WKH�LV�WKH�RUDFOH�DGYDQWDJH�LQ�WKH�OVEOVE SUHGLFWLRQ�SUHGLFWLRQ�

„„ 3RVW3RVW�� SURFHVVLQJ�FRP SOH[ LW\ �LV�SURFHVVLQJ�FRP SOH[ LW\ �LV�22 � / �� / � QQ�� �� DGY�DGY��� �� � �� �
„„ ' RHVQ¶W�UHTXLUH�IXUWKHU�RUDFOH�DFFHVV�' RHVQ¶W�UHTXLUH�IXUWKHU�RUDFOH�DFFHVV�
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„„ ) DXOW�VLGH�FKDQQHO�DWWDFNV�RQ�56$) DXOW�VLGH�FKDQQHO�DWWDFNV�RQ�56$�� . ( 0. ( 0



&RQILUP DWLRQ�2 UDFOH��&2 �&RQILUP DWLRQ�2 UDFOH��&2 �

„„ ) RU�DUELWUDU\ �FKRVHQ�LQWHJHUV�) RU�DUELWUDU\ �FKRVHQ�LQWHJHUV�UU���� \\ FRQILUP V�FRQILUP V�
ZKHWKHU�ZKHWKHU�UU � � \\ GG P RG�P RG�QQ��
„„ &DQ�EH�JHQHUDOL] HG�IRU�DQ\ �HQFU\ SWLRQ�VFKHP H��WKH�&DQ�EH�JHQHUDOL] HG�IRU�DQ\ �HQFU\ SWLRQ�VFKHP H��WKH�

FRQGLWLRQ�WHVWHG�P D\ �EH�DOVR�P RUH�JHQHUDO� ��+HUH�ZH�FRQGLWLRQ�WHVWHG�P D\ �EH�DOVR�P RUH�JHQHUDO� ��+HUH�ZH�
XVH�56$XVH�56$�� &2 �RQO\ �&2 �RQO\ �

„„ , I�WKHUH�,I�WKHUH�DUH�IDXOWVDUH�IDXOWVWKHQ�DQ�56$WKHQ�DQ�56$�� &2 �P D\ �UHYHDO�&2 �P D\ �UHYHDO�
QRQWULYLDO�LQIRUP DWLRQ�DERXW�WKH�SULYDWH�NH\ �QRQWULYLDO�LQIRUP DWLRQ�DERXW�WKH�SULYDWH�NH\ �
„„ ' HSHQGV�RQ�ZKDW�NLQG�RI�HUURU�LW�LV�DQG�RQ�D�' HSHQGV�RQ�ZKDW�NLQG�RI�HUURU�LW�LV�DQG�RQ�D�

GHVFULSWLRQ�DFFXUDF\ �GHVFULSWLRQ�DFFXUDF\ �



( [ DP SOH�( [ DP SOH�±± %LW�( UURUV%LW�( UURUV

„„ ,Q�>� @�LW�ZDV�VKRZQ�WKDW�ELW�HUURUV�LQ�D�SULYDWH�H[ SRQHQW�,Q�>� @�LW�ZDV�VKRZQ�WKDW�ELW�HUURUV�LQ�D�SULYDWH�H[ SRQHQW�
GGHQDEOH�XV�WR�FRP SXWH�WKH�ZKROH�SULYDWH�NH\ �HIILFLHQWO\ �HQDEOH�XV�WR�FRP SXWH�WKH�ZKROH�SULYDWH�NH\ �HIILFLHQWO\ �

„„ : H�REVHUYHG�WKDW�LW�LV�QRW�QHFHVVDU\ �WR�KDYH�DQ�DFFHVV�: H�REVHUYHG�WKDW�LW�LV�QRW�QHFHVVDU\ �WR�KDYH�DQ�DFFHVV�
WR�WKH�ZKROH�UHVXOW�RI�WKH�IDXOW\ �FRP SXWDWLRQ�WR�WKH�ZKROH�UHVXOW�RI�WKH�IDXOW\ �FRP SXWDWLRQ�

„„ +DYLQJ�DQ�DFFHVV�WR�DQ�56$+DYLQJ�DQ�DFFHVV�WR�DQ�56$�� &2 �LV�HQRXJK�&2 �LV�HQRXJK�
„„ 56$56$�� &2 �VHHP V�WR�EH�DQ�HIIHFWLYH�JHQHUDOL] DWLRQ�RI�VRP H�H[ LVWLQJ�&2 �VHHP V�WR�EH�DQ�HIIHFWLYH�JHQHUDOL] DWLRQ�RI�VRP H�H[ LVWLQJ�

�DV�ZHOO�DV�QHZ�RQHV� �DWWDFNV�GHYHORSHG�ZLWK�WKH�DVVXP SWLRQ��DV�ZHOO�DV�QHZ�RQHV� �DWWDFNV�GHYHORSHG�ZLWK�WKH�DVVXP SWLRQ�
WKDW�DQ�DWWDFNHU�FRXOG�REVHUYH�WKH�ZKROH�RXWSXW�RI�DQ�56$�WKDW�DQ�DWWDFNHU�FRXOG�REVHUYH�WKH�ZKROH�RXWSXW�RI�DQ�56$�
FRP SXWDWLRQ��L�H��FRUUXSWHG�SODLQWH[ W�RU�VLJQDWXUH� �FRP SXWDWLRQ��L�H��FRUUXSWHG�SODLQWH[ W�RU�VLJQDWXUH� �

„„ %LW�HUURUV�DUH�EHFRP LQJ�HYHQ�P RUH�LQWHUHVWLQJ�GXH�WR�%LW�HUURUV�DUH�EHFRP LQJ�HYHQ�P RUH�LQWHUHVWLQJ�GXH�WR�
2 SWLFDO�) DXOW�,QGXFWLRQ�$WWDFNV2 SWLFDO�) DXOW�,QGXFWLRQ�$WWDFNV��

„„ 6HUJHL6HUJHL6NRURERJDWRY6NRURERJDWRY DQG�5RVV�$QGHUVRQ��DQG�5RVV�$QGHUVRQ��2 SWLFDO�) DXOW�,QGXFWLRQ�2 SWLFDO�) DXOW�,QGXFWLRQ�
$WWDFNV$WWDFNV��KHUH�RQ�&+( 6�� � � � ���KHUH�RQ�&+( 6�� � � � �



0 RGLILHG�0 RGLILHG�3RKOLJ3RKOLJ�� +HOOP DQ+HOOP DQ$OJRULWKP$OJRULWKP

„„ 7KLV�ZHOO�NQRZQ�DOJRULWKP �FDQ�DOVR�EH�P RGLILHG�7KLV�ZHOO�NQRZQ�DOJRULWKP �FDQ�DOVR�EH�P RGLILHG�
WR�XVH�RQO\ �DQ�DFFHVV�WR�DQ�56$WR�XVH�RQO\ �DQ�DFFHVV�WR�DQ�56$�� &2 �&2 �
„„ 6XSSRVH�WKDW�ZH�ZDQW�WR�XVH�LW�WR�FRP SXWH�WKH�6XSSRVH�WKDW�ZH�ZDQW�WR�XVH�LW�WR�FRP SXWH�WKH�

SULYDWH�H[ SRQHQW�SULYDWH�H[ SRQHQW�GGIURP �WKH�WULSOHW��IURP �WKH�WULSOHW�� UU����JJ����Q¶�Q¶� � ��VXFK�� ��VXFK�
WKDW�WKDW�UU � �JJGG P RG�P RG�Q¶Q¶��

„„ 6XSSRVH�WKDW�DQ�DWWDFNHU�LV�DEOH�WR�IRUFH�WKH�FKDQJH�RI�6XSSRVH�WKDW�DQ�DWWDFNHU�LV�DEOH�WR�IRUFH�WKH�FKDQJH�RI�
P RGXOXV�P RGXOXV�QQWR�P RGXOXV�WR�P RGXOXV�Q¶Q¶ LQGXFLQJ�ZHDN�LQVWDQFHV�RI�' / 3�LQGXFLQJ�ZHDN�LQVWDQFHV�RI�' / 3�

„„ : H�VKRZ��WKDW�LW�LV�QRW�QHFHVVDU\ �WR�NQRZ�WKH�YDOXH�: H�VKRZ��WKDW�LW�LV�QRW�QHFHVVDU\ �WR�NQRZ�WKH�YDOXH�
RI�RI�UUH[ DFWO\ �H[ DFWO\ �±± KDYLQJ�DQ�DFFHVV�WR�DQ�56$KDYLQJ�DQ�DFFHVV�WR�DQ�56$�� &2&2 GG����Q¶Q¶ LV�LV�
VXIILFLHQW�KHUH�VXIILFLHQW�KHUH�



56$56$�� . ( 0 ��>� � @�. ( 0 ��>� � @�

���WKHQ�FRQWLQXH�DV� ����WKHQ�FRQWLQXH�DV� �00  �' ( 0 �' HFU\ SW� �' ( 0 �' HFU\ SW� .. ���� // ��' ( 0 �( QFU\ SW���' ( 0 �( QFU\ SW� .. ���� // ����00 � � �� � �
00 a �P HVVDJH��a �P HVVDJH�� // a �ODEHO��a �ODEHO�� .. a �V\ P P HWULFDO�NH\a �V\ P P HWULFDO�NH\

„„ %ULHI�UHYLHZ�RI�%ULHI�UHYLHZ�RI�
D�56$D�56$�� . ( 0 �. ( 0 �
EDVHG�+EDVHG�+ �� 3. ( � �3. ( � �
WKH�GHFU\ SWLRQ�WKH�GHFU\ SWLRQ�
SKDVHSKDVH



%XLOGLQJ�56$%XLOGLQJ�56$�� &2 �RQ�56$&2 �RQ�56$�� . ( 0 �. ( 0 �
3URSHUWLHV3URSHUWLHV

„„ : H�XVH�WKH�SURSHUWLHV�RI�WKH�ZKROH�K\ EULG�: H�XVH�WKH�SURSHUWLHV�RI�WKH�ZKROH�K\ EULG�
VFKHP H�+VFKHP H�+ �� 3. ( �3. ( �
„„ 7KHUH�LV�QR�LQWHJULW\ �FKHFN�IRU�WKH�56$�SODLQWH[ W��7KHUH�LV�QR�LQWHJULW\ �FKHFN�IRU�WKH�56$�SODLQWH[ W�� U�U� � �� �

„„ 7KLV�LV�REYLRXVO\ �JRRG�SURSHUW\ �DJDLQVW�&&$7KLV�LV�REYLRXVO\ �JRRG�SURSHUW\ �DJDLQVW�&&$�� ��KRZHYHU�LW�DOVR���KRZHYHU�LW�DOVR�
LP SOLHV�WKDW�DQ\ �LP SOLHV�WKDW�DQ\ �UHVXOWLQJ�56$�SODLQWH[ W�ZLOO�EH�XVHG�IRU�D�UHVXOWLQJ�56$�SODLQWH[ W�ZLOO�EH�XVHG�IRU�D�
V\ P P HWULFDO�GHFU\ SWLRQV\ P P HWULFDO�GHFU\ SWLRQ��

„„ ) XUWKHU�LQWHJULW\ �FRQWUROV�DSSOLHG�RQ�V\ P P HWULFDOO\ �GHFU\ SWHG�) XUWKHU�LQWHJULW\ �FRQWUROV�DSSOLHG�RQ�V\ P P HWULFDOO\ �GHFU\ SWHG�
P HVVDJH�WKHQ�P HVVDJH�WKHQ�FRQILUP V�RXU�JXHVV�RI�FRQILUP V�RXU�JXHVV�RI�UU��

„„ 6XP P DU\ � �: KDW�P DNHV�WKH�56$6XP P DU\ � �: KDW�P DNHV�WKH�56$�� . ( 0 �VWURQJHU�LQ�. ( 0 �VWURQJHU�LQ�
RWKHU�DUHDV��WKDW�P DNHV�LW�YHU\ �YXOQHUDEOH�WR�D�IDXOW�RWKHU�DUHDV��WKDW�P DNHV�LW�YHU\ �YXOQHUDEOH�WR�D�IDXOW�
DWWDFNV�DWWDFNV�



56$56$�� &2 �' HILQLWLRQ&2 �' HILQLWLRQ



6XP P DU\6XP P DU\

„„ 56$( 656$( 6�� 2 $( 3�FDQ�EH�DWWDFNHG�ZKHQ�+DP P LQJ�ZHLJKWV�RI�GDWD�2 $( 3�FDQ�EH�DWWDFNHG�ZKHQ�+DP P LQJ�ZHLJKWV�RI�GDWD�
SURFHVVHG�OHDN�WR�DQ�DWWDFNHU�SURFHVVHG�OHDN�WR�DQ�DWWDFNHU�

„„ $OO�VWHSV�LQ�WKH�2 $( 3�GHFRGLQJ�VKRXOG�EH�UHVLVWDQW�WR�D�VLGH�FKD$OO�VWHSV�LQ�WKH�2 $( 3�GHFRGLQJ�VKRXOG�EH�UHVLVWDQW�WR�D�VLGH�FKDQQHO�QQHO�
OHDNDJH�OHDNDJH�

„„ 56$56$�� . ( 0 �KDV�VHULRXV�SUREOHP V�ZLWK�IDXOW�DWWDFNV�. ( 0 �KDV�VHULRXV�SUREOHP V�ZLWK�IDXOW�DWWDFNV�
„„ ,W�FRXOG�OHDG�WR�D�SULYDWH�NH\ �GLVFORVXUH�,W�FRXOG�OHDG�WR�D�SULYDWH�NH\ �GLVFORVXUH�
„„ ,QWHJULW\ �RI�SULYDWH�NH\ �P XVW�EH�HQVXUHG�DQG�WKH�FRP SXWDWLRQ�P XV,QWHJULW\ �RI�SULYDWH�NH\ �P XVW�EH�HQVXUHG�DQG�WKH�FRP SXWDWLRQ�P XVW�EH�W�EH�

FKHFNHG�IRU�IDXOWV�FKHFNHG�IRU�IDXOWV�

„„ 1RWH�WKDW�0 DQJHU¶V�DQG�1RWH�WKDW�0 DQJHU¶V�DQG�%OHLFKHQEDFKHU¶V%OHLFKHQEDFKHU¶VDWWDFNV�FDQ�EH�HDVLO\ �DWWDFNV�FDQ�EH�HDVLO\ �
FRQYHUWHG�WR�FRP SXWH�VLJQDWXUHV�LQVWHDG�RI�SODLQWH[ WV�FRQYHUWHG�WR�FRP SXWH�VLJQDWXUHV�LQVWHDG�RI�SODLQWH[ WV�

„„ 6HUYHU¶V�FHUWLILFDWH�VKRXOG�QRW�EH�DWWULEXWHG�IRU�D�VLJQDWXUH�DQ6HUYHU¶V�FHUWLILFDWH�VKRXOG�QRW�EH�DWWULEXWHG�IRU�D�VLJQDWXUH�DQG�D�NH\ �G�D�NH\ �
H[ FKDQJH�SXUSRVHV�DW�WKH�VDP H�WLP H�H[ FKDQJH�SXUSRVHV�DW�WKH�VDP H�WLP H�±± WKLV�KHOSV�WR�UHGXFH�SRWHQWLDO�WKLV�KHOSV�WR�UHGXFH�SRWHQWLDO�
DWWDFN�LP SDFWV�DWWDFN�LP SDFWV�
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