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&(1'/��� WKH QHZ YHUVLRQ RI &KLQD (YDOXDWHG 1XFOHDU 'DWD /LEUDU\ DUH EHLQJ SURFHVVHG�

DQG GLVWULEXWHG IRU WKHUPDO UHDFWRU EHQFKPDUN DQDO\VLV UHFHQWO\� 7KH SURFHVVLQJ ZDV FDUULHG RXW

XVLQJ WKH 1-2<
>�@
QXFOHDU GDWD SURFHVVLQJ V\VWHP� 7KH FDOFXODWLRQV DQG DQDO\VHV RI XUDQLXP�IXHO

WKHUPDO DVVHPEOLHV 75;����� %$3/������� =((3������ ZHUH GRQH ZLWK ODWWLFH FRGH :,06'�$�

7KH UHVXOWV ZHUH FRPSDUHG ZLWK WKH H[SHULPHQWDO UHVXOWV� WKH UHVXOWV RI WKH µ����¶:,06 OLEUDU\

DQG WKH UHVXOWV EDVHG RQ (1')�%�9,�

�

��������������
&(1'/��� WKH QHZ YHUVLRQ RI &KLQD (YDOXDWHG 1XFOHDU 'DWD /LEUDU\ ZDV VWDUWHG LQ ����� LW¶V

QRZ LQ SURJUHVV� $FFRUGLQJ WR WKH SODQ� &(1'/�� ZLOO EH FRPSOHWHG E\ WKH \HDU ����� DQG ZLOO

FRQWDLQ DERXW ��� QXFOLGHV� 6LQFH WKHQ� WKH ZRUN KDV EHHQ GRQH DW &1'& �&KLQD 1XFOHDU 'DWD

&HQWHU�� 6R IDU� WKH SUHVHQW RI &(1'/�� LV VKRZQ LQ 7DEOH ��� �
�

7DEOH �� 7KH FRPSOHWHG DQG SODQQHG QXFOLGHV RI &(1'/��

1XFOLGHV 3ODQQHG &RPSOHWHG

)LVVLOH QXFOLGH �� ��
���������������

8�
���

3X�

6WUXFWXUH PDWHULDO �� ���
�������������

=U�
����������������

1L�
�������

&X�

)LVVLRQ SURGXFWV �� ��

/LJKW QXFOLGH � ��
�
/L�

�
%H�

7RWDO ��� ��

�

,Q RUGHU WR GHPRQVWUDWH WKH UHOLDELOLW\ RI &(1'/��� LW¶V QHFHVVDU\ WR VXEMHFW WKH QXFOHDU GDWD

OLEUDU\ WR EHQFKPDUN WHVWLQJ DJDLQVW UHOHYDQW LQWHJUDO H[SHULPHQWV� 7KH :,06�'�� ODWWLFHV FRGH
>�@

LV ZLGHO\ XVHG IRU WKHUPDO UHDFWRU DQG SRZHU UHDFWRU FDOFXODWLRQV� VR LW DOVR ZDV XVHG WR GR WKH

EHQFKPDUN WHVWLQJ RI &(1'/���

7KLV UHSRUW JLYHV WKH WHVWLQJ UHVXOWV RI XUDQLXP�IXHO WKHUPDO DVVHPEOLHV EDVHG RQ &(1'/��

DQG FRPSDULVRQV DPRQJ &(1'/��� (1')�%�9, DQG WKH µ����¶ :,06 OLEUDU\� 7KH SURFHVVLQJ

ZDV FDUULHG RXW XVLQJ 1-2< QXFOHDU GDWD SURFHVVLQJ V\VWHP DQG :,06'�$ FRGH� 7KH PDWHULDOV

SURFHVVHG ZHUH K\GURJHQ ERXQG LQ ZDWHU� R[\JHQ� DOXPLQXP� XUDQLXP ��� DQG XUDQLXP

����7KHVH PDWHULDOV DUH FUXFLDO FRPSRQHQWV RI OLJKW ZDWHU UHDFWRU �/:5� DQG KHDY\ ZDWHU UHDFWRU

�+:5��

�

�����
���������������������
�� (YDOXDWHG QXFOHDU GDWD SURFHVVLQJ

7KH &(1'/�� DQG (1')�%�9, HYDOXDWHG QXFOHDU GDWD OLEUDULHV ZHUH VHOHFWHG DV WKH VRXUFH

RI EDVLF GDWD� 7KH 1-2<����� PRGXODU V\VWHP ZDV DSSOLHG IRU QXFOHDU GDWD SURFHVVLQJ�

7KH SURFHVVLQJ RSWLRQV FRQVLVWHQWO\ LQWHJUDWH WKH UHIHUHQFHV>���@� $ YDOXH RI ���� ZDV XVHG

IRU WKH UHVRQDQFH UHFRQVWUXFWLRQ WROHUDQFH� DQG D ���� PD[LPXP WROHUDQFH FULWHULRQ IRU WKLQQLQJ

ZDV DOVR DSSOLHG�

$ ZHLJKWLQJ VSHFWUXP IRU FURVV VHFWLRQ DYHUDJLQJ ZDV GHULYHG IRU D 3:5 IXHO FHOO

DFFRUGLQJ WR WKH UHIHUHQFHV >�����@� $W WKHUPDO HQHUJLHV WKH VKDSH RI WKH VSHFWUXP GHSHQGV YHU\

VWURQJO\ RQ WKH ODWWLFH JHRPHWU\� FRPSRVLWLRQ DQG WKH RSHUDWLQJ SDUDPHWHUV� ,Q WKH UHVRQDQFH UDQJH

EHWZHHQ ��� DQG ���� HY� D ��( VKDSH ZDV DSSOLHG WR EH FRQVLVWHQW ZLWK WKH PHWKRG RI :,06�

$ERYH WKH UHVRQDQFH UDQJH WKH (35,�&(// /:5 VSHFWUXP ZDV DGRSWHG DJDLQ�

(QHUJ\ LQGHSHQGHQW *ROGVWHLQ�&RKHQ YDOXHV ZHUH DSSOLHG� 7KH\ DUH VKRZQ LQ 7DEOH ��
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7DEOH � /LVW RI DSSOLHG *ROGVWHLQ�&RKHQ λ YDOXHV�

0DWHULDOV λ YDOXHV
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$OO WKH LQWHJUDO SDUDPHWHUV DUH GHILQHG DV IROORZV�

.HII ILQLWH PHGLXP HIIHFWLYH PXOWLSOLFDWLRQ IDFWRU� �

ρ��
UDWLR RI HSLWKHUPDO WR WKHUPDO

���
8 FDSWXUH UHDFWLRQ UDWH�

δ��
UDWLR RI HSLWKHUPDO WR WKHUPDO

���
8 ILVVLRQ UHDFWLRQ UDWH�

δ ��
UDWLR RI

���
8 ILVVLRQ WR

���
8 ILVVLRQ UHDFWLRQ UDWH�

&


UDWLR RI
���

8 FDSWXUH WR
���

8 ILVVLRQ UHDFWLRQ UDWH�

5&5 UDWLR RI &


ODWWLFH
WR &
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75;���� XVHG 8UDQLXP PHWDO IXHO LQ

���
8 HQULFKHG WR ����� ZW� �� %$3/������ XVHG

8UDQLXP R[LGH IXHO HQULFKHG ����� ZW� �� 75; DQG %$3/ ZHUH ZDWHU�+ � 2��PRGHUDWHG� 'HWDLOV

RI WKHVH ODWWLFHV DUH JLYHQ LQ 7DEOH �� 7KH FRPSDULVRQV DUH VKRZQ LQ 7DEOH��

�
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7DEOH �� ,QWHJUDO SDUDPHWHU FRPSDULVRQ

/DWWLFHV ,QWHJUDO SDUDPHWHU ([SHULPHQW :,06�' &(1'/�� (1')�%�9,
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7KH UHVXOWV VKRZ WKDW WKH FDOFXODWHG UHVXOWV ZLWK &(1'O��DUH PXFK EHWWHU WKDQ WKRVH UHVXOWV

ZLWK ROG :,06 OLEUDU\�

7KH .HII YDOXHV IURP &(1'/�� DUH LQ JRRG DJUHHPHQW ZLWK H[SHULPHQWV� 2QO\ WKH YDOXH RI

75;�� LV ORZHU WKDQ ����� 7KH YDOXHV RI ρ��
IRU 75;��� %$3/�� DQG � DUH ZHOO SUHGLFWHG

ZLWKLQ WKH XQFHUWDLQW\ LQWHJUDO RI WKH PHDVXUHPHQW YDOXHV� )RU 75;�� DQG %$3/��� WKH UHVXOWV DUH

KLJKHU WKDQ �� ����� XQFHUWDLQW\ LQ PHDVXUHPHQW� DQG ����� ������ XQFHUWDLQW\ LQ PHDVXUHPHQW�

UHVSHFWLYHO\� $OO WKH YDOXHV RI δ ��
DUH ORZHU IURP ������ WR ����� WKDQ H[SHULPHQW RQHV� )RU

δ ��
� WKH FDOFXODWHG UHVXOWV DUH JHQHUDOO\ ZLWKLQ WKH XQFHUWDLQW\ LQWHJUDO RI WKH PHDVXUHPHQW YDOXHV

H[FHSW IRU %$3/ ODWWLFHV� IRU ZKLFK WKH SUHGLFWLRQ YDOXHV DUH XQGHUHVWLPDWHG DERXW ���� WR

�� �7KH DJUHHPHQW IRU &

LV YHU\ JRRG�

�
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��������������	���*��'�"#$#�� � � � �
=((3������ XVHG QDWXUDO XUDQLXP IXHO� =((3 ZHUH KHDY\ ZDWHU�'

�
2� �PRGHUDWHG� 'HWDLOV RI

WKHVH ODWWLFHV DUH JLYHQ LQ 7DEOH � DQG �� 7KH &


0D[ZHOOLDQ
JLYHQ LQ WKH ZRUN LV ������



7DEOH �� %ULHI &KDUDFWHULVWLFV RI =((3������

5HJLRQ 2XWHU UDGLXV �PP� ,VRWRSH &RQFHQWUDWLRQ
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7DEOH �� ,QWHJUDO SDUDPHWHU FRPSDULVRQ IRU +HDY\ ZDWHU UHDFWRU EHQFKPDUNV

/DWWLFHV ,QWHJUDO SDUDPHWHU ([SHULPHQW :,06�'� &(1'/�� (1')�%�9,
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$OWKRXJK WKHUH DUH QR TXLWH HQRXJK H[SHULPHQWDO GDWD ZLWK KHDY\ ZDWHU PRGHUDWHG ODWWLFHV�

WKH DYDLODEOH GDWD KDYH VKRZQ WKDW WKH FDOFXODWHG UHVXOWV EDVHG RQ &(1'/�� DUH ZLWKLQ RU FORVH WR

WKH H[SHULPHQWDO XQFHUWDLQW\ OLPLWV� $OO WKH ODWWLFH SDUDPHWHUV FDOFXODWHG XVLQJ &(1'/�� DUH LQ

JRRG DJUHHPHQW ZLWK WKRVH RI H[SHULPHQWV DQG (1')�%�9,�



,,,� &RQFOXVLRQV

,W LV REYLRXV WKDW GLIIHUHQW HYDOXDWHG QXFOHDU GDWD OLEUDU\ LV WKH FDXVH RI WKH GLIIHUHQFH RI WKH

UHVXOWV EHWZHHQ ROG DQG QHZ :,06 ���JURXS OLEUDULHV� ,Q JHQHUDO� WKH QHZ OLEUDU\ EDVHG RQ

&(1'/�� RU (1')�%�9, LV PRUH UHOLDEOH WKDQ WKH µ����¶ :,06 OLEUDU\�

,Q WKH EHQFKPDUNV WHVWLQJ IRU ERWK XUDQLXP PHWDO IXHO ODWWLFH DVVHPEOLHV DQG XUDQLXP R[LGH

IXHO ODWWLFH DVVHPEOLHV� WKH .HII YDOXHV FDOFXODWHG ZLWK (1')�%�9, DUH XQGHUHVWLPDWHG� :H FDQ VHH

WKDW WKH H[FHOOHQW .HII YDOXHV IRU &(1'/�� DUH VKRZQ LQ WKH 7DEOH ��

,W LV ZHOO�NQRZQ WKDW
���

8 GDWD DIIHFWV VWURQJO\ RQ WKH FDOFXODWHG UHVXOWV RI UHDFWRU SK\VLFV

SDUDPHWHUV DQG WKHLU WUHQG� GXH WR KLJK FRQFHQWUDWLRQ LQ WKH XUDQLXP IXHO UHDFWRUV� 7KURXJK WKH

FRPSDULVRQV RI JURXS FURVV VHFWLRQV EHWZHHQ ROG DQG QHZ OLEUDU\� QR REYLRXV GLIIHUHQFH ZDV

IRXQG IRU ILVVLRQ DQG DEVRUSWLRQ�

7KURXJK WKH FRPSDULVRQV RI VFDWWHULQJ FURVV VHFWLRQV EHWZHHQ ROG DQG QHZ OLEUDU\� D ELJ

GLIIHUHQFH ZDV IRXQG� ,Q WKH UHVRQDQFH HQHUJ\ UHJLRQ� WKH YDOXHV RI ROG OLEUDU\ LV PXFK ELJJHU WKDQ

WKDW RI WKH QHZ RQHV� 7KH GLIIHUHQFH DULVHV IURP WKH HYDOXDWLRQ GDWD DQG UHVRQDQFH VHOI�VKLHOGLQJ

WUHDWPHQW IRU VFDWWHULQJ FURVV VHFWLRQV DV ZHOO� 7KH ELJJHU VFDWWHULQJ FURVV VHFWLRQ RI ROG OLEUDU\

FDXVHG UHODWLYH ORZHU SRVVLELOLW\ RI DEVRUSWLRQ� KLJKHU VORZGRZQ SRZHU�

,W LV WKH VDPH UHDVRQ DERYH PHQWLRQHG�
���
8 LQHODVWLF VFDWWHULQJ HIIHFW RI

(1')�%�9, PDNHV DVVHPEOLHV VSHFWUXP KDUGHU DQG XQGHUHVWLPDWHV WKH ILVVLRQ FRQWULEXWLRQV RI
���
8� VR WKDW WKH .HII YDOXHV FDOFXODWHG ZLWK (1')�%�9, DUH XQGHUHVWLPDWHG

,W LV REYLRXV WKDW
���
8 GDWD RI &(1'/�� DUH EHWWHU WKDQ WKDW RI (1')�%�9, IRU WKHUPDO

UHDFWRU FDOFXODWLRQV�

$V VKRZQ LQ 7DEOH � DQG 7DEOH �� WKH FDOFXODWHG UHVXOWV EDVHG RQ &(1'/�� DUH ZHOO

FRQVLVWHQW ZLWK WKH H[SHULPHQWDO UHVXOWV� ,W FDQ EH FRQFOXGHG WKDW &(1'/�� LV UHOLDEOH IRU WKHUPDO

UHDFWRU FDOFXODWLRQV�

5HIHUHQFHV

>�@� 0DFIDUODQH�5�� (�� 0XLU� '�:�� ³7KH 1-2< 1XFOHDU 'DWD 3URFHVVLQJ

6\VWHP´� /$������� /$1/� 2FWREHU �����

>�@� $VNHZ� -� 5�� )D\HUV� )� -�� .HPVKHOO 3� %�� ³$ *HQHUDO 'HVFULSWLRQ

RI /DWWLFHV &RGH :,06´� -� %ULWLVK 1XFO� (QHUJ\ 6RF�� 9RO� �� 1R� ��

3� ���� 2FWREHU ����

>�@� *DQHVDQ� 6� �FRPSLOHU�� ³8SGDWH RI WKH :,06�'� 1XFOHDU 'DWD

/LEUDU\ ´� �6WDWXV 5HSRUW RI WKH ,$($ :,06 /LEUDU\ 8SGDWH 3URMHFW��

,1'& �1'6������ ,$($� 9LHQQD� 'HFHPEHU �����

>�@� 7UNRY� $�� 5DYQLN 0�� ³$SSOLFDWLRQ RI (1')�%�9, 'DWD IRU :,06

/DWWLFHV &RGH´� $QQ� 1XFO� (QHUJ\� 9RO� ��� 1R� �� SS� ��������

�����

>�@� 7UNRY� $�� $OGDPD� '� /�� ³3DUDPHWULF VWXG\ RI WKH 1-2< LQSXW

RSWLRQV LQ WKH IUDPH RI :,06 /LEUDU\ 8SGDWH 3URMHFW´ ,QVWLWXWH -R]HI

6WHIDQ� /MXEOMDQD� ,-6�'3������ 1RYHPEHU �����

>�@� ,$($� ³3URFHHGLQJ RI &RQVXOWDQWV¶ 0HHWLQJ RQ 3ODQQLQJ IRU WKH ILQDO

6WDJH RI ,$($ :,06�' /LEUDU\ 8SGDWH 3URMHFW´� ����� -XO\ �����

,$($ +HDGTXDUWHUV� 9LHQQD�

>�@� /HV]F]\QVNL )�� ³*ROGVWHLQ�&RKHQ 3DUDPHWHUV IRU 3UHSDUDWLRQ RI

0XOWLJURXS /LEUDULHV´� 3ULYDWH &RPPXQLFDWLRQ� �����

>�@� /HV]F]\QVNL )�� ³1HXWURQ FURVV VHFWLRQ :HLJKWLQJ 6SHFWUD IRU

3UHSDUDWLRQ RI 0XOLJURXS /LEUDULHV´� 3$57 �� 3ULYDWH FRPPXQLFDWLRQ� �����

>�@� 7UNRY $�� 3LQJ /�� ³,$($ ,QWHURIILFH 0HPRUDQGXP RQ UHYLHZ RI

3URFHGXUHV IRU :,06�' /LEUDU\ 8SGDWH 3URMHFW DQG 5HODWHG

&(1'/���� 3URFHVVLQJ LQ WKH ,$($ 1XFOHDU 'DWD 6HFWLRQ´� ,$($�

9LHQQD�


