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5DQNLQJ 0LQRULW\ 0HPEHU

6XEFRPPLWWHH RQ WKH &HQVXV

&RPPLWWHH RQ *RYHUQPHQW 5HIRUP DQG 2YHUVLJKW

���� 5D\EXUQ +RXVH 2IILFH %XLOGLQJ
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7KDQN \RX IRU \RXU TXHVWLRQV RI �� 0D\ ����� , VKDOO DQVZHU WKHP E\ QXPEHU�

�� &DQ \RX WHOO XV DERXW D VWDWLVWLFDO RU VFLHQWLILF DFWLYLW\ WKDW \RX·YH ZRUNHG RQ WKDW HLWKHU

ZRUNHG SHUIHFWO\ WKH ILUVW WLPH \RX WULHG LW� RU WKDW GLGQ·W ZRUN DV ZHOO DV \RX KDG KRSHG WKH

ILUVW WLPH VR \RX DEDQGRQHG WKH LGHD DOWRJHWKHU ZLWKRXW PDNLQJ DQ HIIRUW WR LPSURYH LW"

,W KDV KDSSHQHG RQ VHYHUDO RFFDVLRQV WKDW , KDG D FRQMHFWXUH , KRSHG ZDV WUXH� WULHG WR

SURYH LW� IRXQG D FRXQWHUH[DPSOH� DQG LPPHGLDWHO\ DEDQGRQHG LW� ,W KDV DOVR KDSSHQHG

VHYHUDO WLPHV WKDW WKH ILUVW DSSURDFK WR D SUREOHP , WULHG ZRUNHG SHUIHFWO\� 6RPHWLPHV D

WHFKQLTXH ´DOPRVWµ ZRUNV� DQG , WU\ WR LPSURYH LW� 7KH VDPSOLQJ�EDVHG �'6(� DSSURDFK WR

DGMXVWLQJ WKH FHQVXV GLG QRW ´DOPRVWµ ZRUN LQ ����� 7KH SUREOHPV ZLWK WKH '6( DUH QRW

PLQRU GHWDLOV WKDW FDQ EH UHSDLUHG E\ LQFUHDVLQJ WKH VDPSOH VL]H RU RWKHU LQFUHPHQWDO

UHILQHPHQWV� WKH H[SHULHQFH IURP ���� VXJJHVWV WKDW WKH DSSURDFK LV XQZRUNDEOH� EHFDXVH

LWV ELDVHV DUH VR ODUJH� 7KH ELDVHV FRPH IURP IDLOXUHV RI WKH DVVXPSWLRQV RQ ZKLFK WKH

PHWKRG LV EDVHG� DQG IURP LQVXUPRXQWDEOH SUDFWLFDO SUREOHPV LQ LPSOHPHQWLQJ WKH

DSSURDFK RQ VXFK D ODUJH VFDOH� 7KH VLWXDWLRQ LV DQDORJRXV WR ILQGLQJ D FRXQWHUH[DPSOH WR

D FRQMHFWXUH� 6FLHQFH SURJUHVVHV E\ ILQGLQJ FRXQWHUH[DPSOHV DQG SXEOLVKLQJ WKHP� VR

WKDW RWKHUV FDQ SXUVXH PRUH SURPLVLQJ DSSURDFKHV� 7KH H[SHULHQFH LQ ���� VHHPV WR EH D

FRXQWHUH[DPSOH WR WKH K\SRWKHVLV WKDW '6( FDQ EH XVHG WR LPSURYH WKH DFFXUDF\ RI WKH

FHQVXV�

�� 'HVSLWH WKH IDFW WKDW WKH &HQVXV %XUHDX PDGH LPSURYLQJ WKH FRXQW DPRQJ PLQRULWLHV D

PDMRU JRDO RI WKH ���� &HQVXV� WKH ��� SHUFHQW GLIIHUHQWLDO LQ WKH ���� XQGHUFRXQW EHWZHHQ

%ODFNV DQG QRQ�%ODFNV ZDV WKH KLJKHVW HYHU UHFRUGHG� ([SHUWV KDYH UHSHDWHGO\ VDLG WKDW

VSHQGLQJ PRUH PRQH\ RQ WUDGLWLRQDO PHWKRGV ZLOO QRW UHGXFH WKLV GLIIHUHQWLDO� ,I QRW

WKURXJK VWDWLVWLFV� KRZ GR \RX SURSRVH WR UHGXFH WKLV GLIIHUHQWLDO"

)LUVW RI DOO� WKH ��� SHUFHQW ILJXUH \RX TXRWH LV QRW D IDFW���LW LV DQ HVWLPDWH� DQG , DP

XQVXUH RI LWV VRXUFH� , EHOLHYH LW WR EH EDVHG RQ GHPRJUDSKLF DQDO\VLV� ZKLFK KDV

XQFHUWDLQW\ RI LWV RZQ� 7KH WUXH XQGHUFRXQW GLIIHUHQWLDO LV XQNQRZQ� 5HJDUGOHVV� HYHU\
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VHW RI GDWD KDV VRPH OLPLW RQ LWV DFFXUDF\� 7KH ���� VDPSOLQJ�EDVHG DGMXVWPHQWV UHDOO\

VHHP WR PDNH WKH DFFXUDF\ ZRUVH� QRW EHWWHU� 7KH SULPDU\ SUREOHP ZLWK WKH FHQVXV LV

QRQ UHVSRQVH� 7KH VLQJOH EHVW WKLQJ WKDW FRXOG EH GRQH WR LPSURYH FHQVXV DFFXUDF\ DQG

GHFUHDVH LWV FRVW LV WR PRWLYDWH WKH SXEOLF� HVSHFLDOO\ XQGHUFRXQWHG JURXSV� WR ILOO RXW DQG

UHWXUQ WKHLU FHQVXV IRUPV LQ D WLPHO\ ZD\� 7KLV LV DQ DUHD LQ ZKLFK HOHFWHG SXEOLF OHDGHUV

FDQ PDNH D ELJ FRQWULEXWLRQ�

,I WKH TXHVWLRQ ZHUH ´ZH FDQ DIIRUG WR VSHQG [ GROODUV RQ WKH FHQVXV���KRZ FDQ ZH JHW WKH

KLJKHVW DFFXUDF\ DW WKDW FRVW"�µ WKH DQVZHU PLJKW LQYROYH VDPSOLQJ� DW OHDVW VDPSOLQJ IRU

QRQ�UHVSRQVH IROORZ�XS� +RZHYHU� WKH UHVXOWV ZRXOG SUREDEO\ EH OHVV DFFXUDWH WKDQ D IXOO

KHDG FRXQW�

�� <RX KDYH PHQWLRQHG \RXU FRQFHUQV DERXW EORFN OHYHO DFFXUDF\� &DQ \RX GLVFXVV >\RXU@

WKRXJKWV RQ WKH DFFXUDF\ RI FHQVXV QXPEHUV DW WKH VWDWH OHYHO LI 'XDO 6\VWHP (VWLPDWLRQ LV

XVHG LQ ����" 'R \RX KDYH DQ\ HYLGHQFH WKDW VXJJHVWV WKDW WKH FHQVXV FRXQWV ZLOO EH PRUH

DFFXUDWH DW WKH VWDWH OHYHO LQ ���� LI '6( LV QRW XVHG"

0\ WHVWLPRQ\ FRQFHUQHG VWDWH�OHYHO DFFXUDF\� QRW EORFN�OHYHO DFFXUDF\� 7KH HYLGHQFH WKDW

DGMXVWLQJ WKH ���� FHQVXV XVLQJ '6( ZRXOG KDYH PDGH WKH DFFXUDF\ RI VWDWH VKDUHV ZRUVH

LV TXLWH VWURQJ���VHH WKH ´7HFKQLFDO 1RWHVµ VHFWLRQ RI P\ � 0D\ ���� ZULWWHQ WHVWLPRQ\�

%DVHG RQ WKDW HYLGHQFH� DQG P\ UHYLHZ RI WKH GHWDLOV DYDLODEOH IRU WKH SURSRVHG ���� ,&0�

, EHOLHYH WKH ���� FHQVXV FRXQWV ZRXOG EH PRUH DFFXUDWH DW WKH VWDWH OHYHO LI '6( LV QRW

XVHG� 0DQ\ VHULRXV SUREOHPV ZLWK WKH ���� '6( DUH SUHVHQW LQ WKH ���� ,&0� VR WKH

IDLOXUH RI WKH ���� '6( LV HYLGHQFH WKDW WKH SURSRVHG ���� ,&0 ZRXOG EH OHVV DFFXUDWH WKDQ

D VLPSOH FHQVXV�

�� 6HFUHWDU\0RVEDFKHU� LQ WHVWLPRQ\ EHIRUH ERWK WKH +RXVH DQG WKH 6HQDWH� VDLG WKDW WKH

3RVW (QXPHUDWLRQ 6XUYH\ ZRXOG PDNH WKH PDMRULW\ RI WKH VWDWHV PRUH DFFXUDWH� ,V WKDW

VWDWHPHQW FRUUHFW" ,I VR� ZK\ LV KLV WHVWLPRQ\ VR DW RGGV ZLWK \RXU WHVWLPRQ\"

, GR QRW KDYH D FRS\ RI 6HFUHWDU\ 0RVVEDFKHU·V WHVWLPRQ\� , ZRXOG EH KDSS\ WR UHDG LW DQG

UHSO\ LQ GHWDLO LI \RX ZLVK� , EHOLHYH WKDW XVLQJ WKH ���� 3RVW�(QXPHUDWLRQ 6XUYH\ DQG

'XDO 6\VWHP (VWLPDWH ZRXOG KDYH PDGH VWDWH VKDUHV OHVV DFFXUDWH�

�� 7KH ���� FHQVXV FRVW �� SHUFHQW PRUH SHU KRXVHKROG LQ UHDO GROODUV WKDQ WKH ���� FHQVXV�

7KH ���� FHQVXV FRVW WZLFH DV PXFK SHU KRXVHKROG LQ UHDO GROODUV DV WKH ���� FHQVXV� 7KDW LV

DQ LQFUHDVH LQ UHDO GROODU FRVW SHU KRXVHKROG RI ��� SHUFHQW ZLWK QR LPSURYHPHQW LQ WKH

GLIIHUHQWLDO XQGHUFRXQW� 'RHV WKDW VXJJHVW WR \RX WKDW VSHQGLQJ PRUH RQ WUDGLWLRQDO

PHWKRGV ZLOO UHGXFH WKH GLIIHUHQWLDO XQGHUFRXQW"

, WKLQN WKDW WKHUH PXVW EH ZD\V WR PRWLYDWH PRUH RI WKH SRSXODWLRQ WR UHVSRQG WR WKH

FHQVXV E\ PDLO� 7KDW ZRXOG LPSURYH DFFXUDF\� DQG FXW IROORZ�XS FRVWV� :KHWKHU RU QRW LW
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ZRXOG GHFUHDVH WKH GLIIHUHQWLDO XQGHUFRXQW LV DQ HPSLULFDO TXHVWLRQ WKDW , FDQQRW DQVZHU

D SULRUL�

�� 'HPRJUDSKLF DQDO\VLV VKRZHG KLJKHU XQGHUFRXQWV RI $IULFDQ $PHULFDQV WKDQ WKH

XQGHUFRXQWV GHPRQVWUDWHG E\ WKH 3RVW (QXPHUDWLRQ 6XUYH\� 7KDW VXJJHVWV WKDW WKH 3RVW

(QXPHUDWLRQ 6XUYH\ XQGHUVWDWHV� QRW RYHUVWDWHV� WKH XQGHUFRXQW� HVSHFLDOO\ IRU PLQRULWLHV�

,Q RWKHU ZRUGV� LVQ·W LW OLNHO\ WKDW WKH ���� FHQVXV PLVVHG PRUH $IULFDQ�$PHULFDQV >WKDQ@

ZRXOG KDYH EHHQ DGGHG EDFN LQWR WKH FHQVXV E\ WKH 3RVW (QXPHUDWLRQ 6XUYH\"

, WKLQN WKH SULPDU\ LVVXH LV VKDUHV� QRW WRWDOV� 6KDUHV FDQ EH ZRUVH LI SHRSOH DUH SXW LQ

WKH ZURQJ SODFH WKDQ LI QR DGMXVWPHQW ZHUH PDGH� )RU H[DPSOH� VXSSRVH WKHUH DUH RQO\

WZR VWDWHV� $ DQG %� RQO\ WZR HWKQLFLWLHV� SLQN DQG JUHHQ� DQG QR JHQGHU� 6XSSRVH WKH

FHQVXV ILQGV�

����� ��������� �������WRWDO

�� ����������%

��� ������������$

WRWDOJUHHQSLQN6WDWH

6XSSRVH ZH NQRZ �IURP VRPH SHUIHFW GHPRJUDSKLF DQDO\VLV� SHUKDSV� WKDW QDWLRQZLGH� �

SLQN SHRSOH ���� SHUFHQW� DQG � JUHHQ SHUVRQ ���� SHUFHQW� DUH PLVVLQJ� 7KHQ WKH WUXH

SRSXODWLRQ IUDFWLRQ RI SLQN SHRSOH LV ���� SHUFHQW� WKH WUXH SRSXODWLRQ IUDFWLRQ RI JUHHQ

SHRSOH LV ��� SHUFHQW� DQG WKH GLIIHUHQWLDO XQGHUFRXQW UDWH LV DERXW ��� SHUFHQW� 7KH '6(

VD\V � SLQN SHRSOH DQG � JUHHQ SHUVRQ DUH PLVVLQJ� DOO IURP VWDWH $� ,W ZRXOG DSSHDU WKDW

DGMXVWLQJ WKH FRXQWV LV D JRRG LGHD� EHFDXVH LW PDNHV WKH WRWDOV FORVHU WR WKH 'HPRJUDSKLF

$QDO\VLV� 7KH DGMXVWHG FRXQWV ZRXOG EH�

����� ��������� �������WRWDO

�� ����������%
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WRWDOJUHHQSLQN6WDWH

7KH SHUFHQWDJHV RI SLQN DQG JUHHQ SHRSOH LQ WKH RYHUDOO SRSXODWLRQ LQ WKH DGMXVWHG FHQVXV

DUH FORVHU WR WKRVH LQ WKH GHPRJUDSKLF DQDO\VLV� 6XSSRVH WKH '6( DGMXVWPHQW LV PRVWO\

ELDV LQ WKH '6(� ,Q IDFW� WKH � PLVVLQJ SLQN SHRSOH DUH PLVVLQJ IURP VWDWH %� DQG WKH �

PLVVLQJ JUHHQ SHUVRQ LV PLVVLQJ IURP VWDWH $� 7KHQ WKH WUXWK LV�

����� ��������� �������WRWDO
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$GMXVWPHQW PDGH VWDWH VKDUHV OHVV DFFXUDWH �WKH\ DUH RII E\ ��� SHUFHQW� ZKLOH WKH FHQVXV

ZDV RII E\ RQO\ ��� SHUFHQW�� HYHQ WKRXJK LW PDGH WKH WRWDOV PRUH DFFXUDWH�

7KH VLWXDWLRQ LV WKH VDPH IRU WKH ���� '6(� PRVW RI WKH DGMXVWPHQW LV ELDV� DQG LW LV

LPSODXVLEOH WKDW WKH DGMXVWPHQW SXW WKH PLVVLQJ SHRSOH PRUH RU OHVV ZKHUH WKH\ EHORQJHG�

$V D UHVXOW� WKH DGMXVWHG VWDWH VKDUHV DUH SUREDEO\ OHVV DFFXUDWH WKDQ WKH FHQVXV VWDWH

VKDUHV� (YHQ LI WKH '6( DGGHG WKH ULJKW QXPEHU RI SHRSOH QDWLRQDOO\� LW SUREDEO\ SXW

WKHP LQ WKH ZURQJ SODFHV� 7KH UHVXOW LV OHVV DFFXUDWH VWDWH VKDUHV�

�� <RX KDYH WDONHG D ORW DERXW ELDV LQ WKH 3RVW (QXPHUDWLRQ 6XUYH\ EXW KDYH QRW WDONHG

PXFK DERXW WKH ELDV LQ WKH FHQVXV� 7KH GLIIHUHQWLDO XQGHUFRXQW PHDVXUHG E\ GHPRJUDSKLF

DQDO\VLV VKRZV WKDW WKH ELDV LQ WKH FHQVXV LV TXLWH UHDO� ,I WKHUH LV QR ,QWHJUDWHG &RYHUDJH

0HDVXUHPHQW� LV LW QRW WKH FDVH WKDW WKLV ELDV LQ WKH FHQVXV ZLOO FRQWLQXH"

7KH FHQVXV GRHV VHHP WR EH ELDVHG DW WKH OHYHO RI QDWLRQDO WRWDOV� DQG LV SUREDEO\ ELDVHG DW

WKH OHYHO RI VWDWH VKDUHV� 7KH ,&0 LV XQOLNHO\ WR IL[ WKH ELDV LQ WKH FHQVXV� ,W MXVW DGGV

GLIIHUHQW ELDVHV�

�� 'R \RX EHOLHYH WKDW LW LV DFFHSWDEOH IRU WKH FHQVXV WR FRQVLVWHQWO\ PLVV FHUWDLQ VHJPHQWV RI

WKH SRSXODWLRQ �� >$IULFDQ@ $PHULFDQV� /DWLQRV� $VLDQ $PHULFDQV� SRRU SHRSOH LQ UXUDO DQG

XUEDQ FRPPXQLWLHV �� DW JUHDWHU UDWHV WKDQ WKH :KLWH SRSXODWLRQ" ,I WKDW LV QRW DFFHSWDEOH�

ZKDW GR \RX SURSRVH EH GRQH WR UHGXFH WKH GLIIHUHQWLDO XQGHUFRXQW" &DQ \RX RIIHU DQ\

HYLGHQFH WKDW >\RXU@ SURSRVDO�V� ZLOO UHGXFH WKH GLIIHUHQWLDO XQGHUFRXQW"

,W LV D UHJUHWWDEOH IDFW WKDW WKH FHQVXV PDNHV PLVWDNHV� ,W LV D UHJUHWWDEOH IDFW WKDW '6(

GRHV QRW IL[ WKRVH PLVWDNHV���LW MXVW PDNHV GLIIHUHQW PLVWDNHV� , ZLVK WKH GLIIHUHQWLDO

XQGHUFRXQW FRXOG EH HOLPLQDWHG� RU DW OHDVW UHGXFHG� 7KH EHVW ZD\ WR GHFUHDVH WKH

GLIIHUHQWLDO XQGHUFRXQW LV WR PRWLYDWH XQGHUFRXQWHG JURXSV WR UHVSRQG WR WKH PDLO�RXW

FHQVXV TXHVWLRQQDLUHV�

�� ,W KDV EHHQ VWDWHG WKDW RQH RI WKH IDXOWV RI WKH ���� 3(6 ZDV FRUUHODWLRQ ELDV� &DQ \RX

H[SODLQ FRUUHODWLRQ ELDV" , XQGHUVWDQG WKDW LW LV WKH OLNHOLKRRG WKDW WKH SHRSOH PLVVHG LQ WKH

FHQVXV PD\ EH WKH VDPH SHRSOH PLVVHG LQ WKH 3(6� 6DLG DQRWKHU ZD\� ERWK WKH FHQVXV DQG

WKH VXUYH\ PLVV WKH VDPH SHRSOH� IRU H[DPSOH� \RXQJ %ODFN PDNHV� +RZ GRHV FRUUHODWLRQ

ELDV DIIHFW WKH DFFXUDF\ FRXQW RI WKRVH WUDGLWLRQDOO\ XQGHUFRXQWHG� %ODFNV� +LVSDQLFV�

$VLDQV� 1DWLYH $PHULFDQV� UHQWHUV"

´&RUUHODWLRQ ELDVµ LV D ODEHO IRU WZR NLQGV RI IDLOXUH RI WKH K\SRWKHVHV RQ ZKLFK WKH '6(

LV EDVHG� �L� EHLQJ ´FDXJKWµ E\ WKH FHQVXV FDQ LQIOXHQFH WKH FKDQFH RI EHLQJ ´FDXJKWµ E\

WKH 3(6� DQG �LL� GLIIHUHQW LQGLYLGXDOV ZLWKLQ D SRVW�VWUDWXP KDYH GLIIHUHQW FKDQFHV RI

EHLQJ FDXJKW HLWKHU E\ WKH FHQVXV RU E\ WKH 3(6� 7KH H[LVWHQFH RI SHRSOH ZKR DUH

XQUHDFKDEOH E\ ERWK WKH FHQVXV DQG WKH 3(6 LV D IDLOXUH RI WKH VHFRQG NLQG� &RUUHODWLRQ
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ELDV GRHV QRW DIIHFW WKH DFFXUDF\ RI WKH FHQVXV� LW LV D VRXUFH RI HUURU LQ '6( DGMXVWPHQWV�

6RPH GHPRJUDSKHUV VD\ WKDW VXFK XQUHDFKDEOH SHRSOH DUH HVSHFLDOO\ OLNHO\ WR EH LQ GHQVH

LQQHU FLWLHV� ZKLFK RIWHQ KDYH ODUJH PLQRULW\ SRSXODWLRQV� %HFDXVH VXFK SHRSOH DUH

´FDXJKWµ QHLWKHU E\ WKH FHQVXV QRU E\ WKH 3(6� '6( DGMXVWPHQW GRHV QRW WDNH WKHP LQWR

DFFRXQW�

��� :RXOGQ·W WKH RQO\ ULVN RI FRUUHODWLRQ ELDV EH PLQLPL]DWLRQ RI WKH XQGHUFRXQW UDWKHU

WKDQ DQ RYHUHVWLPDWLRQ RI WKH XQGHUFRXQW"

1R� ,I FRUUHODWLRQ ELDV LV GLIIHUHQW LQ GLIIHUHQW SODFHV� WKDW FDQ UHGXFH WKH DFFXUDF\ RI

VWDWH VKDUHV HVWLPDWHG E\ WKH '6(�

��� ,Q WHVWLPRQ\ EHIRUH WKH 6HQDWH &RPPLWWHH RQ *RYHUQPHQWDO $IIDLUV DSSUR[LPDWHO\ RQH

\HDU DJR� 'U� /DZUHQFH %URZQ� 3URIHVVRU RI 6WDWLVWLFV DW WKH 8QLYHUVLW\ RI 3HQQV\OYDQLD�

VWDWHG WKDW� ´6WDWLVWLFDO VDPSOLQJ PHWKRGV FDQ EH XVHG LQ DQ HIIHFWLYH DQG REMHFWLYH ZD\ WR

DVVLVW WKH FHQVXV SURFHVV�µ 'R \RX DJUHH ZLWK 'U� %URZQ·V VWDWHPHQW" ,I \RX GLVDJUHH� SOHDVH

H[SODLQ ZK\�

, DJUHH� )RU H[DPSOH� , XQGHUVWDQG WKDW VDPSOLQJ PHWKRGV DUH XVHG VXFFHVVIXOO\ E\ WKH

&HQVXV %XUHDX IRU TXDOLW\ FRQWURO RI LQWHUYLHZV�

��� 'U� /DZUHQFH %URZQ DOVR WHVWLILHG EHIRUH 6HQDWRU 7KRPSVRQ WKDW WKH 6DPSOLQJ IRU

1RQUHVSRQVH )ROORZ�XS SODQ ´LV DQ REMHFWLYH SURFHGXUH DOO WKH ZD\ DURXQG >DQG@ KDV D YHU\

JRRG FKDQFH RI ZRUNLQJ DV GHVLUHG�µ 'R \RX DJUHH ZLWK WKDW VWDWHPHQW" ,I \RX GLVDJUHH�

SOHDVH H[SODLQ ZK\�

7KH SODQ DSSHDUV WR EH REMHFWLYH �DOWKRXJK LW LQYROYHV PDQ\ DG KRF FKRLFHV�� EXW LW VHHPV

XQOLNHO\ WR UHGXFH WKH ELDVHV LQ WKH FHQVXV� , EHOLHYH WKDW VDPSOLQJ IRU QRQ�UHVSRQVH

IROORZ�XS ZLOO GHFUHDVH GDWD TXDOLW\� DQG LQWURGXFH D QHZ VRXUFH RI HUURU LQWR '6(

DGMXVWPHQWV� +RZHYHU� , DP PRUH WURXEOHG E\ WKH VDPSOLQJ�EDVHG '6( DGMXVWPHQWV WKDQ

E\ VDPSOLQJ IRU QRQ�UHVSRQVH IROORZ�XS�

��� ,Q DGGLWLRQ� 'U� %URZQ WHVWLILHG WKDW WKH &HQVXV %XUHDX·V ���� FHQVXV SODQ KDG EHHQ

´GUDVWLFDOO\ VLPSOLILHG DQG LPSURYHG ��� >WKHVH FKDQJHV@ PDNH LW SRVVLEOH WR EHOLHYH WKDW WKDW

WKH ,QWHJUDWHG &RYHUDJH 0HDVXUHPHQW PLJKW ZRUN DV ZHOO DV GHVLUHG WR FRUUHFW WKH

XQGHUFRXQW�µ 'R \RX DJUHH ZLWK WKDW VWDWHPHQW" ,I \RX GLVDJUHH� SOHDVH H[SODLQ ZK\�

, DJUHH WKDW WKH FXUUHQW SURSRVDO IRU WKH ���� ,&0 LV VLPSOHU WKDQ VRPH SDVW SURSRVDOV�

DQG WKDW WKH GDWD DQDO\VLV LV VLPSOHU LQ VRPH UHVSHFWV WKDQ WKH ���� '6(� 7KH VWDWHPHQW

\RX FLWH LV KDUGO\ DQ HQGRUVHPHQW RI WKH SODQQHG ���� ,&0� LW LV SRVVLEOH WR EHOLHYH WKDW

WKH SURSRVHG ,&0PLJKW UHGXFH WKH XQGHUFRXQW� EXW , DP FRQYLQFHG WKDW ZLOO PDNH VWDWH

VKDUHV OHVV DFFXUDWH� )RU WKH ,&0 WR LPSURYH VWDWH VKDUHV ZRXOG UHTXLUH DQ LPSODXVLEOH
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FDQFHOODWLRQ RI ODUJH HUURUV� 0RUHRYHU� WKHUH ZLOO QHYHU EH D ZD\ WR WHOO ZKHWKHU VXFK D

FDQFHOODWLRQ RFFXUUV� 7KHUHIRUH� LW FDQQRW EH VKRZQ WKDW WKH ,&0 LPSURYHV WKH FHQVXV�

��� :LWK UHJDUG WR FRQFHUQV WKDW WKH ,QWHJUDWHG &RYHUDJH 0HDVXUHPHQW SURFHVV FRXOG EH

PDQLSXODWHG WR DFKLHYH D SDUWLFXODU RXWFRPH LQ WHUPV RI WKH SRSXODWLRQ FRXQWV� 'U� %URZQ

WHVWLILHG WKDW� ´LI DOO RI WKLV SODQQLQJ LV GRQH LQ DGYDQFH� LW LV YHU\� YHU\ KDUG IRU PH WR VHH

KRZ RQH FRXOG GLUHFW WKHVH VXEMHFWLYH GHFLVLRQV WRZDUGV DQ\ GHVLUHG JRDO�µ 'R \RX DJUHH

ZLWK 'U� %URZQ WKDW LI WKH SURFHGXUHV DQG SURWRFROV IRU WKH ,QWHJUDWHG &RYHUDJH

0HDVXUHPHQW DUH VHW IRUWK LQ DGYDQFH DQG VXEMHFW WR H[SHUW DQG SXEOLF VFUXWLQ\� WKDW LW LV

YHU\ XQOLNHO\ WKDW WKH VDPSOLQJ DQG VWDWLVWLFDO HVWLPDWLRQ SURFHVV ZLOO EH VXEMHFW WR

PDQLSXODWLRQ� SRVVLEO\ IRU SROLWLFDO DGYDQWDJH" ,I \RX GLVDJUHH� SOHDVH H[SODLQ ZK\�

, KDYH QR RSLQLRQ DERXW WKLV�

��� 'U� %URZQ DOVR WHVWLILHG WKDW HYHQ DIWHU WKH QRQ�UHVSRQVH IROORZ�XS SKDVH RI WKH FHQVXV LV

FRPSOHWH� WKHUH ´ZRXOG VWLOO >EH@ WKH XQGHUFRXQW SUREOHP RI WKRVH SHRSOH ZKR MXVW UHIXVH WR EH

FRXQWHG RU DUH YHU\ GLIILFXOW WR FRXQW�µ 'R \RX DJUHH ZLWK WKDW" ,I \RX GLVDJUHH� SOHDVH

H[SODLQ ZK\�

, DJUHH�

��� :LWK UHJDUG WR WKH SRVW�HQXPHUDWLRQ VXUYH\ LQ WKH ���� FHQVXV� 'U� %URZQ WHVWLILHG WKDW

PDQ\ RI WKH GLIILFXOWLHV ZLWK WKH SURFHGXUH ´FDQ EH WUDFHG WR WKH IDFW WKDW WKH 3(6 VDPSOH

ZDV PXFK WRR VPDOO WR VXSSRUW WKH NLQG RI REMHFWLYH� UHOLDEOH DQDO\VHV WKDW DUH GHVLUHG�µ 'R

\RX DJUHH ZLWK WKDW" ,I \RX GLVDJUHH� SOHDVH H[SODLQ ZK\�

7KH VDPSOH VL]H ZDV LQDGHTXDWH� EXW WKHUH ZHUH PDQ\ RWKHU VHULRXV SUREOHPV ZLWK WKH

DQDO\VLV� VXFK DV WKH ELDVHV GLVFXVVHG LQ P\ � 0D\ ���� WHVWLPRQ\� ,QFUHDVLQJ WKH VDPSOH

VL]H ZRXOG QRW GHFUHDVH WKRVH ELDVHV� ,W ZRXOG SUREDEO\ H[DFHUEDWH WKHP�

��� 7KH VL]H RI WKH VDPSOH LQ WKH ,QWHJUDWHG &RYHUDJH 0HDVXUHPHQW �,&0� LV �������

KRXVHKROGV� ,V WKDW D SURSHU VL]H IRU VXFK DQ HQGHDYRU"

7KHUH LV QR SURSHU VDPSOH VL]H IRU WKH ,&0� EHFDXVH WKH PDLQ SUREOHP LV ELDV� QRW

VDPSOLQJ HUURU�

��� 7KH UHVXOWV RI WKH 3(6 LQ ���� VKRZHG WKDW FHQVXV ZDV OHVV DFFXUDWH WKDQ LWV SUHGHFHVVRU�

7KDW UHVXOW ZDV FRQILUPHG E\ GHPRJUDSKLF DQDO\VLV� ZKLFK KDV EHHQ SHUIRUPHG RQ HYHU\

FHQVXV VLQFH ����� :H FHUWDLQO\ NQRZ WKDW WKH ���� FHQVXV ZDV PXFK PRUH H[SHQVLYH WKDQ

WKH ���� FHQVXV� 'R \RX DJUHH ZLWK WKH FRQFOXVLRQ WKDW ���� ZDV DOVR OHVV DFFXUDWH WKDQ

����"
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%HFDXVH GHPRJUDSKLF DQDO\VLV GRHV QRW HVWLPDWH VWDWH VKDUHV� LW LV QRW SRVVLEOH WR WHOO

IURP GHPRJUDSKLF DQDO\VLV ZKHWKHU WKH ���� FHQVXV ZDV OHVV DFFXUDWH WKDQ WKH ����

FHQVXV DW WKH OHYHO RI VWDWHV� RU IRU VWDWH VKDUHV� %HFDXVH RI WKH XQFHUWDLQWLHV LQ

GHPRJUDSKLF DQDO\VLV� LW LV QRW FOHDU ZKHWKHU WKH ���� FHQVXV ZDV OHVV DFFXUDWH WKDQ WKH

���� FHQVXV DW WKH QDWLRQDO OHYHO� EXW WKH HYLGHQFH VXJJHVWV WKDW DW WKH QDWLRQDO OHYHO WKH

���� FHQVXV ZDV WKH VHFRQG PRVW DFFXUDWH FHQVXV� LI QRW WKH PRVW DFFXUDWH FHQVXV� LQ 8�6�

KLVWRU\�

��� 3OHDVH H[SODLQ WKH GLIIHUHQFH EHWZHHQ QHW RYHU� RU XQGHUFRXQW LQ WKH ���� FHQVXV FRXQW

DQG DFWXDO RYHU� DQG XQGHUFRXQWV �PLVWDNHV� PDGH >LQ WKH@ ���� FRXQW� , NQRZ WKDW D QHW

XQGHUFRXQW RI ���� VRXQGV UHODWLYHO\ VPDOO EXW IRU FHQVXV SXUSRVHV� DUHQ·W WKRVH �� PLOOLRQ

PLVWDNHV D FRQFHUQ"

1HW XQGHUFRXQW LV WKH QXPEHU RI SHRSOH FRXQWHG HUURQHRXVO\� PLQXV WKH QXPEHU RI

SHRSOH ZKR ZHUH QRW FRXQWHG� %RWK RI WKHVH WHUPV DUH FRPSXWHG DW WKH EORFN OHYHO� QRW DW

WKH QDWLRQDO OHYHO� 7KDW LV� WKH VDPH SHUVRQ� ZKR UHDOO\ OLYHV VRPHZKHUH LQ WKH 86� FDQ

FRQWULEXWH ERWK DQ HUURQHRXV HQXPHUDWLRQ DQG D JURVV RPLVVLRQ� LI KLV RU KHU DGGUHVV LV

LQFRUUHFW LQ WKH FHQVXV �WKH SHUVRQ ZLOO EH D JURVV RPLVVLRQ ZKHUH WKH SHUVRQ UHDOO\ OLYHV�

DQG DQ HUURQHRXV HQXPHUDWLRQ DW WKH LQFRUUHFW DGGUHVV�� 7KH LPSRUWDQFH RI WKH WZR

HUURUV GHSHQGV RQ WKH JHRJUDSKLF OHYHO RQH FDUHV DERXW� DW WKH EORFN OHYHO� ERWK HUURUV DUH

LPSRUWDQW� EXW IRU VXFK D SHUVRQ� WKH HUURUV FDQFHO DW WKH QDWLRQDO OHYHO� 2YHUDOO� WKH

JURVV RPLVVLRQV DQG HUURQHRXV HQXPHUDWLRQV LQ WKH FHQVXV FDQFHO WR VRPH GHJUHH�

DOWKRXJK QRW SHUIHFWO\� ZKHQ DJJUHJDWHG WR VWDWHV RU WKH QDWLRQ� 7KH ILJXUH RI ���� \RX

FLWH DSSHDUV WR UHIOHFW VRPH RI WKH UHYLVLRQV LQ WKH 3(6 VLQFH LW ZDV ILUVW SXEOLVKHG� ,

EHOLHYH WKH ILJXUH RI �� PLOOLRQ PLVWDNHV PD\ QRW UHIOHFW WKRVH UHYLVLRQV� 7KH ODUJH VL]H RI

WKH UHYLVLRQV VKRXOG PDNH VXFK HVWLPDWHV VXVSHFW�

��� , XQGHUVWDQG WKDW LPSURYHPHQW LQ WKH DYHUDJH GRHV QRW QHFHVVDULO\ PHDQ WKDW WKHUH ZLOO

EH LPSURYHPHQW LQ HYHU\ FDVH� ,Q ����� WKHUH ZDV FULWLFLVP DERXW WKH VWUDWD EHLQJ EURNHQ

GRZQ E\ UHJLRQ� ,I VWDWLVWLFDO PHWKRGV DUH XVHG LQ ����� ZLWK VWUDWD EURNHQ GRZQ E\ VWDWH LQ

����� FDQ ZH H[SHFW PRUH VWDWHV ZLWK LPSURYHG DFFXUDF\ WKDQ WKHUH ZHUH LQ ����"

1R� )LUVW RI DOO� ELDV LV SUREDEO\ PRUH LPSRUWDQW WKDQ WKH VDPSOLQJ HUURU� 7KH ELDV LQ

���� ZDV VR ODUJH WKDW� LQ P\ RSLQLRQ� WKH ���� '6( ZDV QRW WUXVWZRUWK\� , KDYH QRW VHHQ

DQ\WKLQJ LQ WKH ���� SODQ WKDW ZRXOG UHGXFH WKH OHYHO RI ELDV WR WKH SRLQW WKDW DGMXVWPHQW

UHDVRQDEO\ ZRXOG EH H[SHFWHG WR LPSURYH FHQVXV DFFXUDF\� )XUWKHUPRUH� HYHQ WKRXJK WKH

SURSRVHG VDPSOH VL]H LV ODUJHU� WKH QXPEHU RI SRVW VWUDWD LV DOVR ODUJHU� VR WKHUH LV D

WUDGHRII WKDW PLJKW LQFUHDVH WKH VDPSOLQJ HUURU WRR�

��� 5HSUHVHQWDWLYH 6DZ\HU SRLQWHG RXW WKDW WKH ORQJHU WKH &HQVXV %XUHDX LV LQ WKH ILHOG� WKH

KLJKHU WKH HUURU UDWH LQ WKH LQIRUPDWLRQ FROOHFWHG� , EHOLHYH WKDW LQIRUPDWLRQ FDPH IURP RQH

RI WKH PDQ\ *$2 VWXGLHV KH DQG KLV 5HSXEOLFDQ FROOHDJXHV FRPPLVVLRQHG� <RX KDYH VWDWHG

S� RI �



\RXU FRQFHUQ DERXW WKH &HQVXV %XUHDX QRW >EHLQJ@ LQ WKH ILHOG IRU HQRXJK GD\V LQ WKH ����

SODQ� &DQ \RX H[SODLQ WKH GLIIHUHQFH LQ RSLQLRQ"

7KH TXDOLW\ RI GDWD ZLOO VXIIHU LI WKH &HQVXV %XUHDX WULHV WR ZRUN VR TXLFNO\ WKDW LW XVHV

SRRUO\ WUDLQHG RU OHVV FRPSHWHQW ILHOG ZRUNHUV� RU DOORZV WRR OLWWOH WLPH IRU LW WR EH

SRVVLEOH WR GR WKHLU ZRUN ZHOO� 'DWD TXDOLW\ ZLOO DOVR VXIIHU LI WRR PXFK WLPH JRHV E\�

EHFDXVH SHRSOH PRYH DQG PHPRULHV IDGH� 7KHUHIRUH� , VHH QR FRQWUDGLFWLRQ�

��� ,Q RUGHU WR DGGUHVV WKH SUREOHP RI GHFOLQLQJ SXEOLF UHVSRQVH� WKH *$2 VXJJHVWHG

H[SORULQJ D UDGLFDOO\ VWUHDPOLQHG TXHVWLRQQDLUH LQ IXWXUH FHQVXVHV� :RXOG \RX JLYH XV \RXU

WKRXJKWV RQ KRZ HIIHFWLYH WKLV DSSURDFK PLJKW EH LQ LQFUHDVLQJ UHVSRQVH� DQG DOVR LWV HIIHFW

RQ SHUKDSV GLPLQLVKLQJ WKH XVHIXOQHVV RI FHQVXV GDWD"

(YHU\GD\ H[SHULHQFH VXJJHVWV WKDW LW LV HDVLHU WR JHW � PLQXWHV RI VRPHRQH·V WLPH WKDQ �

KRXUV� 'DWD IURP D VKRUWHU TXHVWLRQQDLUH FRXOG EH OHVV XVHIXO�

��� ,Q LWV ���� FDSSLQJ UHSRUW RQ WKH ���� FHQVXV� WKH *$2 FRQFOXGHG WKDW ´WKH UHVXOWV DQG

H[SHULHQFH RI WKH ���� FHQVXV GHPRQVWUDWH WKDW WKH $PHULFDQ SXEOLF KDV JURZQ WRR GLYHUVH

DQG G\QDPLF WR EH DFFXUDWHO\ FRXQWHG VROHO\ E\ WKH >WUDGLWLRQDO@ ¶KHDGFRXQW· DSSURDFK DQG

WKDW IXQGDPHQWDO FKDQJHV PXVW EH LPSOHPHQWHG IRU D VXFFHVVIXO FHQVXV LQ �����µ 'R \RX

DJUHH ZLWK WKDW FRQFOXVLRQ" ,I \RX GLVDJUHH� SOHDVH H[SODLQ ZK\�

, EHOLHYH WKDW D KHDGFRXQW LV WKH PRVW DFFXUDWH PHWKRG DYDLODEOH� 3HUKDSV VRPHGD\

VRPHRQH ZLOO GHYLVH D EHWWHU DSSURDFK� EXW WKH ���� H[SHULHQFH LQGLFDWHV WKDW WKH '6( LV

OHVV DFFXUDWH WKDQ D KHDGFRXQW�

��� $IWHU WKH ���� FHQVXV� *$2 FRQFOXGHG WKDW ´WKH DPRXQW RI HUURU LQ WKH FHQVXV LQFUHDVHV

SUHFLSLWRXVO\ DV WLPH DQG HIIRUW DUH H[WHQGHG WR FRXQW WKH ODVW IHZ SHUFHQWDJHV RI WKH

SRSXODWLRQ ��� 7KLV LQFUHDVH LQ WKH UDWH RI HUURU VKRZV WKDW H[WHQGHG UHOLDQFH RQ ILHOG

IROORZ�XS DFWLYLWLHV UHSUHVHQWV D ORVLQJ WUDGH�RII EHWZHHQ DXJPHQWLQJ WKH FRXQW DQG DGGLQJ

PRUH HUURUV�µ ,Q WKH ODVW PRQWKV RI WKH IROORZ�XS HIIRUWV LQ ����� WKH *$2 HVWLPDWHG WKDW WKH

HUURU UDWHV DSSURDFKHG �� SHUFHQW� DQG WKDW WKLV SUREOHP ZDV SUREDEO\ H[DFHUEDWHG E\ WKH

XVH RI FORVH�RXW SURFHGXUHV� 7KLV DSSHDUV WR EH D SUREOHP LQKHUHQW WR WKH PHWKRGRORJ\ RI WKH

���� FHQVXV� 'R \RX DJUHH"

'R \RX KDYH DQ\ LQIRUPDWLRQ RQ WKH HUURU UDWHV IRU LQIRUPDWLRQ JDWKHUHG XVLQJ FORVH�RXW

SURFHGXUHV"

(YHQ LI VDPSOLQJ LV QRW SHUIHFW� LVQ·W LWV HUURU UDWH ZHOO EHORZ WKH OHYHOV IRU WKH ODVW

SHUFHQWDJHV RI WKH SRSXODWLRQ XVLQJ PRUH WUDGLWLRQDO IROORZ�XS SURFHGXUHV"
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,I WKLV LV WKH FDVH� WKHQ GRHVQ·W WKDW ORJLFDOO\ OHDG WR *$2·V DQG WKH &RPPHUFH 'HSDUWPHQW
V

,QVSHFWRU *HQHUDO·V FRQFOXVLRQ WKDW VDPSOLQJ DW OHDVW D SRUWLRQ RI WKH QRQUHVSRQGLQJ

KRXVHKROGV ZRXOG LQFUHDVH WKH DFFXUDF\ DQG GHFUHDVH WKH FRVW RI FRQGXFWLQJ WKH FHQVXV"

7KH SUREOHP LQ UHDFKLQJ WKH ODVW IHZ SHUFHQW GRHV QRW JR DZD\ ZLWK VDPSOLQJ���RQH VWLOO

QHHGV WR UHDFK WKH ODVW IHZ SHUFHQW RI WKH VDPSOH� RU WKH VDPH NLQGV RI HUURUV RFFXU DQG

DUH PDJQLILHG� 7KH OLNHO\ FRVW VDYLQJV IURP D �� SHUFHQW VDPSOH ZLWK FRPSOHWH IROORZ�XS

LQ WKH VDPSOH� YHUVXV WKH ���� DSSURDFK WR KHDG FRXQWLQJ� VHHPV UDWKHU VPDOO� DQG

DFFXUDF\ ZRXOG SUREDEO\ VXIIHU� ,I IROORZ�XS ZLWKLQ WKH VDPSOH LV LQFRPSOHWH� WKH

UHVXOWLQJ HUURUV DUH MXVW PDJQLILHG E\ WKH VDPSOLQJ UDWLR� 2QO\ LI IROORZ�XS ZLWKLQ WKH

VDPSOH LV WUXQFDWHG FRXOG WKHUH EH VLJQLILFDQW FRVW VDYLQJV� EXW WKDW ZRXOG VXEVWDQWLDOO\

UHGXFH WKH DFFXUDF\ IRU WKH KDUGHVW KRXVHKROGV WR FRXQW� ZKLFK DUH DOUHDG\ WKH ELJJHVW

SUREOHP� )RU ERWK WKH FHQVXV DQG WKH 3(6� WKH GDWD TXDOLW\ LV ZRUVW IRU WKH FDVHV WKDW DUH

KDUGHVW WR IROORZ XS� DQG D GLVSURSRUWLRQDWH SDUW RI WKH H[SHQVH LV LQ IROORZLQJ XS WKH

KDUGHVW FDVHV� )XUWKHUPRUH� VDPSOLQJ IRU QRQ�UHVSRQVH IROORZ�XS ZLOO PDNH WKH '6( HYHQ

PRUH GLIILFXOW� DQG HYHQ OHVV DFFXUDWH� 'DWD TXDOLW\ SUREOHPV LQ WKH 3(6 IROORZ�XS DUH

PDJQLILHG HQRUPRXVO\ E\ WKH '6(� 7KXV WKH SUREOHP LV ZRUVH IRU WKH '6( WKDQ IRU D

KHDGFRXQW�

��� *$2 DOVR FRQFOXGHG DIWHU WKH ���� FHQVXV WKDW D KLJK OHYHO RI SXEOLF FRRSHUDWLRQ LV NH\

WR REWDLQLQJ DQ DFFXUDWH FHQVXV DW UHDVRQDEOH FRVW� 8QIRUWXQDWHO\ WKH PDLO UHVSRQVH UDWH

KDV IDOOHQ ZLWK HYHU\ FHQVXV VLQFH ����� DQG ZDV RQO\ DSSUR[LPDWHO\ �� SHUFHQW LQ ����� 7KH

UHDVRQV IRU WKLV GHFOLQH DUH LQ PDQ\ LQVWDQFHV RXWVLGH RI WKH &HQVXV %XUHDX FRQWURO� IRU

H[DPSOH WKH LQFUHDVH LQ FRPPHUFLDO PDLO DQG WHOHSKRQH VROLFLWDWLRQV DQG LQ QRQWUDGLWLRQDO

KRXVHKROG DUUDQJHPHQWV� )RU WKHVH UHDVRQV� WKH %XUHDX LV SODQQLQJ D SXEOLF HGXFDWLRQ

FDPSDLJQ IRU WKH ���� FHQVXV� VXUSDVVLQJ DQ\ SUHYLRXV DWWHPSWV� *LYHQ WKH UHVSRQVH LQ �����

GR \RX EHOLHYH WKLV LV PRQH\ ZHOO VSHQW"

'R \RX EHOLHYH WKDW WKLV SXEOLF HGXFDWLRQ FDPSDLJQ FDQ VXFFHHG LQ DUUHVWLQJ WKH GHFOLQH LQ

UHVSRQVH UDWH"

(YHQ LI LW GRHV� ZRXOGQ·W VRPH XVH RI VDPSOLQJ EH ZDUUDQWHG WR VROYH WKH SUREOHPV DVVRFLDWHG

ZLWK UHDFKLQJ WKH ODVW IHZ >SHUFHQW@ RI QRQUHVSRQGLQJ KRXVHKROGV"

, DP QRW H[SHUW DW PRWLYDWLQJ WKH SXEOLF� EXW , WKLQN WKDW VXFK D FDPSDLJQ FRXOG EH YHU\

KHOSIXO� 7KH GHWDLOV RI WKH FDPSDLJQ ZRXOG EH FUXFLDO WR LWV VXFFHVV� 6HH P\ DQVZHU WR WKH

SUHYLRXV TXHVWLRQ ���� LQ UHVSRQVH WR WKH ODVW SDUW RI WKLV RQH�
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