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7KH ILQDO VWHS LQ WKH SURMHFWLRQ SURFHVV LV HYDOXDWLRQ� 6XFK HYDOXDWLRQV KHOS SHUVRQV PDNLQJ

SURMHFWLRQV EHWWHU XQGHUVWDQG WKH W\SHV RI SUREOHPV DQG HUURUV WKDW FRXOG RFFXU DQG DOORZV

XVHUV WR IRFXV RQ WKH DFFXUDF\ RI SURMHFWLRQV IRU D VSHFLILF JURXS LQ WKH ODERU IRUFH RU RQ

RYHUDOO DFFXUDF\� %HFDXVH WKH ODERU IRUFH SURMHFWLRQV DUH XVHG LQ D YDULHW\ RI ZD\V� VHYHUDO

FULWHULD DUH XVHG WR HYDOXDWH WKH SURMHFWLRQV�

7KLV SDSHU H[DPLQHV WKH HUURUV LQ WKH ODERU IRUFH SURMHFWLRQV WR ���� DQG WKHLU VRXUFHV� ,W

H[DPLQHV SURMHFWHG OHYHOV DQG WKH UDWHV RI ODERU IRUFH SDUWLFLSDWLRQ HUURUV ZLWKLQ VSHFLILF DJH

JURXSV IRU PHQ DQG ZRPHQ� DQG IRU ZKLWH DQG EODFN DQG RWKHU� :KHUH DSSURSULDWH� WKH

DFFXUDF\ RI WKH ���� ODERU IRUFH SURMHFWLRQV LV FRPSDUHG ZLWK WKH ����� ����� DQG ���� ODERU

IRUFH SURMHFWLRQV�

7KH %XUHDX RI /DERU 6WDWLVWLFV DVVHVVHV LWV ODERU IRUFH SURMHFWLRQV �� HYDOXDWLRQV RI WKH

SURMHFWLRQV WR ����� ����� DQG ���� KDYH EHHQ SXEOLVKHG� 6HH 6ZHUGORII ������� 5\VFDYDJH

������� DQG )XOOHUWRQ ���� DQG ������ 7KH HYDOXDWLRQV RI SURMHFWLRQV IRU ���� FRQFOXGHG WKDW

WKH %/6 SURMHFWLRQV RI WKH ODERU IRUFH KDG EHHQ WRR ORZ� ZLWK WKH OHYHO RI WKH PDOH ODERU IRUFH

EHLQJ SURMHFWHG WR EH WRR KLJK DQG WKDW RI ZRPHQ WRR ORZ� LQ IDFW VR ORZ WKDW WKH RYHUDOO OHYHO

RI WKH SURMHFWHG ODERU IRUFH ZDV WRR ORZ� %\ ����� WKH SURMHFWLRQV� WKRXJK JHQHUDOO\ ORZ� DOVR

LQFOXGHG VRPH FDVHV ZKHUH WKH RYHUDOO SURMHFWLRQV� LQFOXGLQJ WKRVH IRU ZRPHQ� ZHUH WRR KLJK�

,QGHHG� WKH FRQFOXVLRQ ZDV WKDW %/6 KDG LPSURYHG WKH DFFXUDF\ RI LWV ODERU IRUFH SURMHFWLRQV�

6L[ SURMHFWLRQV RI WKH ODERU IRUFH WR ���� ZHUH SXEOLVKHG RYHU WKH ���� WR ���� SHULRG� 6HH

WKH IROORZLQJ0RQWKO\ /DERU 5HYLHZ DUWLFOHV� -RKQVWRQ ������� )XOOHUWRQ DQG )ODLP �����

DQG ������ )XOOHUWRQ ����� DQG ������ )XOOHUWRQ DQG 7VFKHWWHU ������� (DFK RI WKH VL[

SURMHFWLRQV KDG WKUHH DOWHUQDWLYHV� IRU PRVW RI WKLV DQDO\VLV� WKH IRFXV ZLOO EH RQ WKH PLGGOH RU

�PRGHUDWH� JURZWK SURMHFWLRQ LQ HDFK VHULHV� �6HH $SSHQGL[ WDEOH ��� ,Q WKLV DQDO\VLV� ZH

FRPSDUH WKH SURMHFWHG ODERU IRUFH QXPEHUV IRU ���� ZLWK WKH DQQXDO DYHUDJH HVWLPDWHV RI WKH

ODERU IRUFH GHULYHG IURP WKH &XUUHQW 3RSXODWLRQ 6XUYH\� XVLQJ ZHLJKWV IURP WKH ����

&HQVXV� :H FDOO VXFK HVWLPDWHV �WKH DFWXDO�� 7DEOH � VKRZV WKH � SURMHFWLRQV WR ���� �LQ

PLOOLRQV� DQG WKHLU HUURUV�

7DEOH �� $FWXDO DQG SURMHFWHG ODERU IRUFH IRU ����� HUURU DQG SHUFHQW HUURU

0LOOLRQV

3URMHFWLRQ IRU ���� SXEOLVKHG LQ� /DERU

IRUFH

(UURU 3HUFHQW

HUURU

���� ����� ����� ����

���� ����� ����� ���

���� ����� ���� ���

���� ����� ���� ���

���� ����� �� ��

���� ����� ���� ���

���� ODERU IRUFH �DFWXDO� ����� ��� ���

7KH RYHUDOO HUURU EHFDPH SURJUHVVLYHO\ VPDOOHU WKURXJK WKH ���� SURMHFWLRQ� ZKHQ LW ZDV ���

SHUFHQW� RU IHZHU WKDQ D TXDUWHU RI D PLOOLRQ SHUVRQV� EXW LQFUHDVHG LQ WKH QH[W SURMHFWLRQ

������ WR ��� SHUFHQW� WR QHDU WKDW RI ����� :KDW ZHUH WKH VRXUFHV RI ODERU IRUFH HUURU DQG

ZK\� ZLWK RQH H[FHSWLRQ� GLG WKH HUURU IDOO DV WLPH SDVVHG"

$ FORVHU ORRN DW WKH ���� ODERU IRUFH SURMHFWLRQV URXQGV IRU PHQ DQG ZRPHQ SURYLGHV D FOXH�

)RU PRVW RI WKH URXQGV� ODERU IRUFH OHYHOV IRU ERWK ZRPHQ DQG PHQ ZHUH SURMHFWHG WRR ORZ�
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7KH ���� SURMHFWLRQ RI ZRPHQ LQ WKH ODERU IRUFH ZDV WRR KLJK� EXW LQ ����� WKHUH ZDV QR

GLIIHUHQFH EHWZHHQ WKH DFWXDO DQG SURMHFWHG QXPEHU RI ZRPHQ LQ WKH ODERU IRUFH� 0HQ KDG

WKH PRVW DFFXUDWHO\ SURMHFWHG ODERU IRUFH HVWLPDWHV LQ ����� WKH \HDU WKHLU ODERU IRUFH ZDV

VOLJKWO\ RYHUSURMHFWHG� ,Q WKH ���� SURMHFWLRQ� WKH HUURU ZDV DERXW WKH VDPH VL]H IRU PHQ DQG

IRU ZRPHQ�

,W LV WR EH H[SHFWHG WKDW WKH HDUOLHU SURMHFWLRQV DUH OHVV DFFXUDWH WKDQ WKH PRUH UHFHQW RQHV�

7KH WDEOH � GLVSOD\V WKH JURZWK UDWHV IRU WKH WRWDO FLYLOLDQ ODERU IRUFH KLVWRULFDOO\ ZLWK WKH

SURMHFWHG DQQXDO UDWH DQG WKH DFWXDO DQQXDO UDWH RI FKDQJH� 7KH KLVWRULF UDWH LV FDOFXODWHG

RYHU WKH VDPH QXPEHU RI \HDUV EHIRUH WKH GDWH RI WKH SURMHFWLRQ DV ���� LV DIWHU WKH GDWH RI

WKH SURMHFWLRQ� 7KH KLVWRULF UDWH JLYHV D VWDQGDUG RI FRPSDULVRQ��D QDLYH SURMHFWLRQ�

7DEOH �� +LVWRULFDO DQG SURMHFWHG DQQXDO JURZWK UDWHV� VHOHFWHG SHULRGV DQG WR

����

3HUFHQW

+LVWRULFDO

UDWH

3URMHFWHG

UDWH

$FWXDO

UDWH

(UURU

3URMHFWLRQ IRU ���� SXEOLVKHG LQ�
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7KH HUURU LQ WKH SURMHFWHG JURZWK UDWH IRU WKH ���� ODERU IRUFH SURMHFWLRQ ZDV JUHDWHU WKDQ

WKH HUURU LQ WKH ���� SURMHFWLRQ� 6WLOO� WKH PRUH UHFHQW SURMHFWLRQV DUH WKH PRUH DFFXUDWH�

7KH ���� SURMHFWHG ODERU IRUFH JURZWK UDWH LV WKH RQO\ RQH WKDW H[FHHGHG WKH DFWXDO JURZWK

UDWH� 7KLV WDEOH DOVR DOORZV XV WR FKDUDFWHUL]H WKH ODERU IRUFH SURMHFWLRQV� $OO VL[ SURMHFWLRQV

UHIOHFWHG D YLHZ WKDW WKH ODERU IRUFH ZRXOG JURZ PRUH VORZO\ LQ WKH IXWXUH WKDQ LW KDG LQ WKH

SDVW� 7KLV GLG QRW KDSSHQ RYHU WKH ���� WR ���� SHULRG� EXW GLG KROG IRU WKH UHPDLQGHU RI WKH

SURMHFWLRQV�

/DERU IRUFH SURMHFWLRQV DUH SUHSDUHG E\ %/6 E\ GHYHORSLQJ IRU HDFK VSHFLILF DJH�VH[ �DQG LQ

WKH PRUH UHFHQW SURMHFWLRQV� UDFH� JURXS D SURMHFWHG ODERU IRUFH SDUWLFLSDWLRQ UDWH� 7KHQ�

XVLQJ SRSXODWLRQ SURMHFWLRQV E\ WKH %XUHDX RI WKH &HQVXV IRU WKH VDPH VSHFLILF DJH�VH[ JURXS�

WRWDO ODERU IRUFH OHYHOV DUH GHYHORSHG� &RQVHTXHQWO\� LQ UHYLHZLQJ WKH ODERU IRUFH SURMHFWLRQV�

WKHUH DUH WZR SRVVLEOH VRXUFHV RI HUURU��WKH SRSXODWLRQ SURMHFWLRQ DQG WKH SDUWLFLSDWLRQ UDWH

SURMHFWLRQ� %HIRUH WKH ���� &HQVXV� SRSXODWLRQ SURMHFWLRQV ZHUH FRQVLGHUHG WR EH D WULYLDO

VRXUFH RI HUURU DQG WKHLU SRWHQWLDO FRQWULEXWLRQ WR WKH HUURUV LQ WKH ODERU IRUFH SURMHFWLRQV ZDV

LJQRUHG� +RZHYHU� DIWHU WKH ���� &HQVXV� WKHUH ZDV D VLJQLILFDQW XSZDUG UHYLVLRQ LQ WKH

HVWLPDWHG FLYLOLDQ QRQLQVWLWXWLRQDO SRSXODWLRQ WKDW UHVXOWHG LQ D VLPLODU XSZDUG UHYLVLRQ LQ

WKH ODERU IRUFH HVWLPDWHV IRU WKH ������� SHULRG� 7KH FXUUHQW ODERU IRUFH HVWLPDWHV DUH

FRQVLVWHQW ZLWK WKRVH UHYLVLRQV� 7KH ODERU IRUFH SURMHFWLRQV PDGH WR ���� ZHUH ORZ E\ VRPH

��� PLOOLRQ EHFDXVH RI HUURUV DVVRFLDWHG ZLWK HVWLPDWLQJ WKH SRSXODWLRQ VL]H DQG PDNLQJ

SRSXODWLRQ SURMHFWLRQV� )RU WKH ���� DQG ���� SURMHFWLRQV IRU ����� WKLV DPRXQWHG WR D WKLUG

RI WKH HUURU� )RU WKH ���� DQG ODWHU SURMHFWLRQV PDGH WR ����� WKH HUURU GXH WR SDUWLFLSDWLRQ

UDWH SURMHFWLRQ GURSSHG� VR WKH VKDUH RI HUURU DWWULEXWHG WR SRSXODWLRQ SURMHFWLRQ LQFUHDVHG�

,Q WKLV SDSHU� WKH FRQVHTXHQFHV RI HUURUV LQ WKH SRSXODWLRQ SURMHFWLRQV ZLOO EH H[DPLQHG ILUVW�

WKHQ WKH HIIHFWV RI ODERU IRUFH SDUWLFLSDWLRQ UDWH HUURUV� 7KLV ZLOO LQFOXGH DQ H[DPLQDWLRQ RI

WKH HUURUV LQ WKH DJH�VH[ VSHFLILF ODERU IRUFH SDUWLFLSDWLRQ UDWHV DQG WKH UHVXOWLQJ HUURUV LQ

ODERU IRUFH FRPSRVLWLRQ�
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7DEOH � VKRZV ���� SURMHFWLRQV IRU WKH FLYLOLDQ� QRQLQVWLWXWLRQDO SRSXODWLRQ DJHG �� DQG ROGHU

IRU PHQ DQG ZRPHQ �LQ PLOOLRQV� DQG WKH HUURUV DVVRFLDWHG ZLWK WKH WRWDO SRSXODWLRQ

SURMHFWLRQV�

7DEOH �� 7RWDO SRSXODWLRQ ���� DFWXDO DQG SURMHFWHG� E\ VH[

0LOOLRQV

3URMHFWLRQ IRU ���� SXEOLVKHG

LQ�

7RWDO 0HQ :RPHQ Error of
total
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���� SRSXODWLRQ �HVWLPDWHG� ��� �� ��

$V LQGLFDWHG� WKH HUURU LQ WKH SRSXODWLRQ SURMHFWLRQ IHOO RYHU WKH ������� SHULRG� ZDV VWHDG\ LQ

���� DQG ����� DQG WKHQ GURSSHG VKDUSO\ LQ ����� 7KH SRSXODWLRQ SURMHFWLRQV ZHUH

SXEOLVKHG LQ 8�6� %XUHDX RI WKH &HQVXV ������ ����� ����� ����� DQG ������ 7R GHWHUPLQH

IXUWKHU WKH HIIHFWV RI WKH SRSXODWLRQ SURMHFWLRQ HUURU� WKH SURMHFWHG DJH�VH[ VSHFLILF ODERU IRUFH

SDUWLFLSDWLRQ UDWHV IRU ���� ZHUH PXOWLSOLHG E\ WKH DFWXDO ���� FLYLOLDQ� QRQLQVWLWXWLRQDO

SRSXODWLRQ� +DG WKH DFWXDO FLYLOLDQ QRQLQVWLWXWLRQDO SRSXODWLRQ EHHQ NQRZQ RU SURMHFWHG

FRUUHFWO\� DOO WKH SURMHFWLRQV H[FHSW WKDW PDGH LQ ���� ZRXOG KDYH EHHQ PRUH DFFXUDWH� 7KH

���� DQG ���� SURMHFWLRQV
 HUURUV ZRXOG KDYH EHHQ WULYLDO �OHVV WKDQ RQH SHUFHQW�� 7KH VL]H RI

WKH HUURUV EHFDXVH RI SRSXODWLRQ SURMHFWLRQ HUURUV YDULHG� XQOLNH WKH FDVH IRU WKH SURMHFWLRQV

SUHSDUHG IRU ����� )RU WKH ���� WKURXJK ���� SURMHFWLRQV� SRSXODWLRQ SURMHFWLRQ HUURUV DGGHG

PRUH WKDQ � PLOOLRQ WR WKH ODERU IRUFH HUURU�

7KH HUURU GXH WR ORZ SRSXODWLRQ SURMHFWLRQV DIIHFWHG WKH PDOH ODERU IRUFH SURMHFWLRQV PRUH

WKDQ WKH IHPDOH ODERU IRUFH SURMHFWLRQV� 7KLV UHIOHFWV WKH FDXVH RI WKH SURMHFWLRQ HUURU� XQGHU

HVWLPDWLRQ DQG SURMHFWLRQ RI LPPLJUDWLRQ� )RU PHQ �� WR �� WKHUH ZDV DQ HUURU RI RYHU D

PLOOLRQ GXH WR SRSXODWLRQ SURMHFWLRQ HUURUV IRU WKH SURMHFWLRQV PDGH RYHU WKH ������� SHULRG�

:LWK DGMXVWPHQWV IRU LPPLJUDWLRQ UHIOHFWHG LQ PRUH UHFHQW SURMHFWLRQV� WKH HUURU GXH WR

SRSXODWLRQ SURMHFWLRQV GURSSHG VKDUSO\ IRU WKLV DJH JURXS DQG RYHUDOO�

7KHUH DUH IRXU HOHPHQWV RI D SRSXODWLRQ SURMHFWLRQ� WKH EDVH \HDU HVWLPDWH� SURMHFWLRQV RI

ELUWKV� RI GHDWKV� DQG RI QHW LPPLJUDWLRQ� 6KRXOG WKH HVWLPDWHG VWUXFWXUH RU VL]H RI WKH

SRSXODWLRQ LQ WKH EDVH \HDU EH LQFRUUHFW� WKLV ZLOO EH H[WHQGHG WKURXJK WKH HDUO\ \HDUV RI WKH

SURMHFWLRQ� ,I SURMHFWHG QHW LPPLJUDWLRQ LV WRR ORZ RU WRR KLJK� ERWK WKH OHYHO DQG WKH DJH

FRPSRVLWLRQ RI WKH SURMHFWHG SRSXODWLRQ ZRXOG EH DIIHFWHG� (UURUV LQ WKH EDVH \HDU HVWLPDWHV

DQG SURMHFWHG QHW LPPLJUDWLRQ VLJQLILFDQWO\ DIIHFW WKH ODERU IRUFH SURMHFWLRQV� )RU WKH SHULRG

RI WLPH RYHU ZKLFK %/6 PDNHV ODERU IRUFH SURMHFWLRQV� WKH IHUWLOLW\ DQG PRUWDOLW\ DVVXPSWLRQV

KDYH RQO\ D PLQRU HIIHFW�

$OWKRXJK EDVH \HDU HVWLPDWHV DQG QHW LPPLJUDWLRQ ZHUH WKH FRPSRQHQWV RI SRSXODWLRQ

SURMHFWLRQ HUURU WKDW VLJQLILFDQWO\ DIIHFWHG WKH ODERU IRUFH SURMHFWLRQV� WKH HUURU ZDV

HVVHQWLDOO\ WKH VDPH� XQGHU HVWLPDWHV RU XQGHU SURMHFWLRQV RI LPPLJUDWLRQ� 0RUH VSHFLILFDOO\�

WKH VRXUFHV RI WKHVH HUURUV ZHUH XQGRFXPHQWHG DQG UHIXJHH LPPLJUDWLRQ� 7KH EDVH \HDU

HVWLPDWHV IRU SURMHFWLRQV XVLQJ WKH ���� FHQVXV UHIOHFWHG XQGHU�HQXPHUDWLRQ RI LPPLJUDQWV

LQ WKH ���� FHQVXV DV ZHOO DV XQGHU HVWLPDWLRQ RI LPPLJUDWLRQ GXULQJ WKH ����
V� 7KH ����

FHQVXV DOVR GLIIHUHG VLJQLILFDQWO\ IURP WKH ���� FHQVXV LQ FRYHUDJH� 0XFK RI WKLV� EXW QRW DOO�

FDQ EH DWWULEXWHG WR LPPLJUDWLRQ RYHU WKH SHULRG�
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8QWLO ����� WKH &HQVXV %XUHDX GLG QRW LQFRUSRUDWH DQ\ HVWLPDWH RI XQGRFXPHQWHG

LPPLJUDQWV LQWR WKHLU PLGGOH VHULHV SRSXODWLRQ SURMHFWLRQV EHFDXVH WKH\ ZHUH QRW LQ WKHLU

FXUUHQW HVWLPDWHV� 7KXV� WKH EDVH \HDU HVWLPDWHV ZHUH WRR ORZ EHFDXVH RI XQGHU�HQXPHUDWLRQ

LQ WKH FHQVXV DQG EHFDXVH XQGRFXPHQWHG LPPLJUDQWV ZHUH QRW LQFOXGHG LQ WKH SRSXODWLRQ

HVWLPDWHV IRU WKH LQWHUYHQLQJ \HDUV� )XUWKHU� EHWZHHQ ���� DQG ����� WKHUH ZHUH D PDMRU

UHYLVLRQV RI LPPLJUDWLRQ ODZ� WKH OLNHO\ HIIHFW RQ WKH OHYHO DQG FRPSRVLWLRQ RI LPPLJUDWLRQ

FRXOG QRW KDYH EHHQ LQFRUSRUDWHG VLQFH WKH SURMHFWLRQV GR QRW DQWLFLSDWH PDMRU FKDQJHV LQ

SROLF\� &XUUHQWO\� WKH &HQVXV %XUHDX DQG %/6 XVH PRUH WKDQ RQH LPPLJUDWLRQ VFHQDULR WR

UHIOHFW WKH HIIHFW RI DOWHUQDWLYH DVVXPSWLRQV DERXW LPPLJUDWLRQ RQ WKH VL]H DQG FRPSRVLWLRQ RI

WKH SRSXODWLRQ DQG ODERU IRUFH�

$OWKRXJK WKH SRSXODWLRQ SURMHFWLRQ HUURUV FDQQRW EH DOORFDWHG EHWZHHQ WKH EDVH \HDU HUURUV

DQG WKH VSHFLILF LPPLJUDWLRQ SURMHFWLRQ HUURUV� LW LV SRVVLEOH WR GHWHUPLQH WKH VKDUH RI RYHUDOO

HUURU LQ WKH SURMHFWLRQ RI WKH ODERU IRUFH GXH WR SRSXODWLRQ DQG WKH VKDUH GXH WR SDUWLFLSDWLRQ

UDWH HUURU �WDEOH ��� 7KLV ZDV GRQH E\ XVLQJ WKH SURMHFWHG ODERU IRUFH SDUWLFLSDWLRQ UDWHV DQG

WKH HVWLPDWHG ���� DQQXDO DYHUDJH FLYLOLDQ QRQLQVWLWXWLRQDO SRSXODWLRQ�

7DEOH �� 'LYLVLRQ RI SURMHFWLRQ HUURU EHWZHHQ SDUWLFLSDWLRQ UDWH DQG SRSXODWLRQ

HUURUV

0LOOLRQV

(UURU DWWULEXWHG WR�

3URMHFWLRQ IRU ���� SXEOLVKHG
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7RWDO HUURU 3DUWLFLSDWLRQ 3RSXODWLRQ
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7KH HUURUV GXH WR WKH SRSXODWLRQ SURMHFWLRQ GURSSHG DFURVV WKH VHWV RI SURMHFWLRQV� IURP D KLJK

RI ��� PLOOLRQ IRU WKH ���� SURMHFWLRQ WR D ORZ RI ��� PLOOLRQ IRU WKH ���� SURMHFWLRQ� %HFDXVH

WKH HUURUV GXH WR SDUWLFLSDWLRQ UDWHV GURSSHG IRU WKH ILUVW WKUHH SURMHFWLRQV� WKH SRSXODWLRQ

HUURUV EHFDPH D JUHDWHU SURSRUWLRQ RI WKH RYHUDOO HUURU LQ WKH ODERU IRUFH SURMHFWLRQV LQ HDFK

VXFFHHGLQJ SURMHFWLRQ� 7ZR�WKLUGV RI WKH HUURU LQ WKH ���� SURMHFWLRQ PD\ EH DWWULEXWHG WR WKH

SDUWLFLSDWLRQ UDWH HUURUV� E\ WKH ���� SURMHFWLRQ� WKDW KDG GURSSHG WR OHVV WKDQ RQH�KDOI RI WKH

HUURU�

$FFRUGLQJ WR WKLV DQDO\VLV� WKH VL]H RI HUURUV LQ WKH SRSXODWLRQ SURMHFWLRQ YDULHG RYHU WKH �

SURMHFWLRQ \HDUV� 3RSXODWLRQ DFFRXQWHG IRU D VPDOO SURSRUWLRQ RI WKH HUURU LQ WKH HDUOLHVW

SURMHFWLRQ� $V SDUWLFLSDWLRQ UDWH HUURU GHFUHDVHG LQ ODWHU SURMHFWLRQV� SRSXODWLRQ SURMHFWLRQ

HUURU DFFRXQWHG IRU DQ LQFUHDVLQJ SURSRUWLRQ RI WKH HUURU LQ WKH SURMHFWHG ODERU IRUFH OHYHO� %\

����� WKH HUURUV LQ SURMHFWLQJ ODERU IRUFH SDUWLFLSDWLRQ DQG LQ SURMHFWLQJ SRSXODWLRQ RIIVHW

HDFK RWKHU� 7KH SULPDU\ VRXUFH RI HUURU IRU WKH SRSXODWLRQ SURMHFWLRQV ZDV XQGHUHVWLPDWHV RI

LPPLJUDWLRQ� LQ SDUWLFXODU� ODFN RI DQ\ DFFRXQWLQJ IRU XQGRFXPHQWHG LPPLJUDQWV� 7KLV ZDV

DQWLFLSDWHG E\ WKH DXWKRUV RI WKH ���� SURMHFWLRQV ZKR VXJJHVWHG WKDW �7KH SRSXODWLRQ

SURMHFWLRQV PLJKW KDYH WR EH UHYLVHG WR UHIOHFW D EHWWHU NQRZOHGJH RI QHW PLJUDWLRQ WUHQGV�

SDUWLFXODUO\ ZLWK UHJDUG WR WKH LQIORZV RI XQGRFXPHQWHG DOLHQV�� VHH )XOOHUWRQ DQG )ODLP�

���0($685(6�2)�(55256

)RU HDFK RI WKH VL[ SURMHFWLRQV RI WKH ���� ODERU IRUFH� WKHUH DUH �� FRPELQDWLRQV RI DJH�VH[

JURXSV DQG� WKHUHIRUH� �� SRVVLEOH HUURUV� 7KH HUURUV LQ SDUWLFLSDWLRQ UDWHV FDQ EH H[DPLQHG�

2QH FDQ HLWKHU ORRN DW HDFK HUURU RU FDOFXODWH D VWDWLVWLF WR VXPPDUL]H WKH HUURU IRU D VSHFLILF

SURMHFWLRQ� 'LIIHUHQW VXPPDU\ VWDWLVWLFV HPSKDVL]H GLIIHUHQW SUREOHPV ZLWK WKH SURMHFWLRQV�
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6XPPDU\ PHDVXUHV RI HUURUV� 7KLV PHDVXUH LV FDOFXODWHG XVLQJ WKH PHDQ RI WKH DEVROXWH

YDOXH RI SHUFHQW HUURUV LQ WKH DJH�VH[ VSHFLILF ODERU IRUFH SDUWLFLSDWLRQ UDWHV� 7KH SHUFHQW RU

UHODWLYH HUURUV DWWDFK PRUH VLJQLILFDQFH WR HUURUV LQ JURXSV ZLWK ORZ SDUWLFLSDWLRQ� 7KH

0$3(
V IRU WKH SURMHFWHG SDUWLFLSDWLRQ UDWHV UDQJHG IURP ��� WR ����� ZLWK WKH ����� �����

DQG ���� SURMHFWLRQV KDYLQJ E\ IDU WKH JUHDWHVW YDOXHV� 6HH DSSHQGL[ WDEOH �� 7KH RWKHU WKUHH

UHPDLQLQJ SURMHFWLRQ \HDUV ������ ����� DQG ����� KDG WKH VDPH 0$3(
V� DURXQG ���� ZLWK

WKH ���� SURMHFWLRQ KDYLQJ WKH ORZHVW HUURU� 7KLV LV FRQVLVWHQW ZLWK WKH HDUOLHU ILQGLQJ WKDW

WKH JURZWK UDWH SURMHFWHG LQ ���� KDG WKH OHDVW HUURU� ,W DSSHDUV WKDW WKH ���� SURMHFWLRQ LV

PRUH OLNH WKH ���� DQG ���� SURMHFWLRQV WKDQ OLNH WKH HDUOLHU RQHV� 8VLQJ WKLV PHDVXUH� WKH

UDQJH RI HUURU LV GRZQ IURP WKDW IRU WKH SURMHFWLRQV WR ����� )XUWKHU� WKH JUHDWHVW 0$3( IRU

WKH SURMHFWLRQ WR ���� ������ LV PXFK VPDOOHU WKDQ WKH JUHDWHVW IRU WKH SURMHFWLRQV WR ����

�������

5HJUHVVLRQ� $QRWKHU VXPPDU\ PHDVXUH RI WKH HUURUV LQ WKH ODERU IRUFH SURMHFWLRQ LV WKH

UHJUHVVLRQ RI SURMHFWHG ODERU IRUFH SDUWLFLSDWLRQ UDWHV DJDLQVW DFWXDO ���� ODERU IRUFH

SDUWLFLSDWLRQ UDWHV� ,I WKH SURMHFWLRQV ZHUH SHUIHFW� WKH DFWXDO ODERU IRUFH SDUWLFLSDWLRQ UDWH

SORWWHG DJDLQVW WKH SURMHFWHG UDWH ZRXOG \LHOG D VWUDLJKW OLQH WKURXJK WKH RULJLQ ZLWK D VORSH

RI �� 7KH WDEOH � SUHVHQWV HVWLPDWHV RI WKH VORSH DQG LQWHUFHSW RI WKHVH OLQHV IRU HDFK

SURMHFWLRQ ZLWK D WHVW RI WKH K\SRWKHVLV WKDW WKH LQWHUFHSW LV ]HUR DQG WKH VORSH ��

7DEOH �� 5HJUHVVLRQ FRHIILFLHQWV IRU WHVW RI �SHUIHFW IRUHFDVW�

3URMHFWLRQ IRU

���� SXEOLVKHG LQ�

,QWHUFHSW 6ORSH )�WHVW 3UREDELOLW\ ! )

���� ��� ��� ���� ����

���� ��� ��� ��� ���

���� ��� �� ��� ���

���� ��� �� ���� ���

���� ��� ��� ���� ���

���� ��� ��� ���� ���

([FHSW IRU WKH ���� SURMHFWLRQ� WKH K\SRWKHVLV RI �SHUIHFW IRUHFDVW� FDQQRW EH UHMHFWHG� �6LQFH

WKH HUURUV LQ WKH SURMHFWLRQV DUH IRXQG QRW WR EH QRUPDOO\ GLVWULEXWHG� WKH UHDGHU PD\ DVN

ZK\ DQ )�WHVW LV XVHG EHFDXVH WKH QRUPDO GLVWULEXWLRQ LV UHTXLUHG IRU VXFK D WHVW� $ VKRUW

DQVZHU LV WKDW LW VWLOO SURYLGHV D XVHIXO LQGLFDWLRQ� )RU D GLVFXVVLRQ RI WKH SUREOHP DQG

PHWKRGV RI KDQGOLQJ WKH SUREOHPV� VHH 6FKHIIH
� ������� *HQHUDOO\� WKH VORSHV DUH FRQVLVWHQW

ZLWK DQ LQWHUSUHWDWLRQ RI WKH HUURUV EHLQJ ZLGHO\ GLIIXVHG DPRQJ JURXSV��QR VSHFLILF JURXSV

ZHUH RYHUSURMHFWHG RU XQGHUSURMHFWHG� 7KH ODUJH YDOXHV IRU WKH LQWHUFHSW UHIOHFW WKH HUURUV LQ

WKH SDUWLFLSDWLRQ UDWHV� 7HVWV RI WKH K\SRWKHVLV WKDW WKH LQWHUFHSW LV ]HUR DUH QRW UHMHFWHG�

7KXV� ZH FRQFOXGH IURP WKHVH WHVWV WKDW WKH SURMHFWLRQV DUH XQELDVHG� EXW KDYH VL]DEOH HUURUV�

7KUHH RI WKH SURMHFWLRQV DUH GLVSOD\HG LQ FKDUWV � WKURXJK �� 7KH FKDUWV GLVSOD\ SURMHFWHG

ODERU IRUFH SDUWLFLSDWLRQ UDWHV SORWWHG DJDLQVW WKH DFWXDO IRU ���� IRU �� DJH JURXSV� 7KH

GDVKHG GLDJRQDO OLQH IURP FRUQHU WR FRUQHU VKRZV WKH �OLQH RI SHUIHFW IRUHFDVW�� WKH OLQH ZKHUH

WKH PDUNHUV ZRXOG EH RQ LI WKH SURMHFWLRQ ZHUH SHUIHFW� YDOXHV DERYH WKLV OLQH DUH

XQGHUSURMHFWHG� EHORZ LW� RYHUSURMHFWHG� 7KH VROLG GLDJRQDO OLQH VXPPDUL]HV KRZ ZHOO WKH

SURMHFWHG YDOXHV� WDNHQ WRJHWKHU� DSSUR[LPDWH WKH �OLQH RI SHUIHFW IRUHFDVW�� )RU WKH ����

SURMHFWLRQ� WKH ILWWHG OLQH LV QRW SDUDOOHO WR WKH OLQH RI SHUIHFW IRUHFDVW� ,W LV SXOOHG XS E\ WKH

FOXVWHU RI UDWHV SURMHFWHG WR EH �� WR �� SHUFHQW EXW ZKLFK ZHUH LQ WR �� WR �� SHUFHQW UDQJH�

7KH YDOXH PRVW RYHU SURMHFWHG ZDV IRU PHQ �� WR ��� /DERU IRUFH SDUWLFLSDWLRQ UDWHV IRU

ZRPHQ �� WR �� ZHUH XQGHU SURMHFWHG WKH PRVW� )RU WKH ���� SURMHFWLRQ WKH OLQHV DUH FORVH�

7KH REVHUYDWLRQV DUH QRW DV IDU IURP WKH OLQH DV LQ WKH ���� SURMHFWLRQ� )RU WKLV SURMHFWLRQ�

WKHUH ZHUH RYHU SURMHFWLRQV RI WKH UDWHV IRU WHHQDJHUV� ZKLOH WKH UDWHV IRU ZRPHQ �� WR �� DQG

PHQ �� WR �� ZHUH XQGHU SURMHFWHG� 7KH ���� SURMHFWLRQ H[KLELWV PRUH SUHFLVLRQ��WKH YDOXHV

DUH HYHQ FORVHU WR WKH ILWWHG OLQH� EXW DJDLQ WKH OLQH GRHV QRW FRLQFLGH ZLWK WKH OLQH RI SHUIHFW
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IRUHFDVW� 7KH FKDUWV DV D JURXS VXJJHVW WKDW WKH SURMHFWLRQV LPSURYHG RYHU WLPH� WKH HUURUV

EHLQJ HTXDOO\ OLNHO\ WR EH H[WUHPHO\ SRVLWLYH RU QHJDWLYH�

0HGLDQ HUURU� 7KH HUURUV LQ WKH SURMHFWLRQ RI SDUWLFLSDWLRQ UDWHV IRU WKH YDULRXV DJH�VH[

JURXSV UDQJH IURP ���� SHUFHQW WRR ORZ IRU ZRPHQ �� WR �� LQ WKH SURMHFWLRQ PDGH LQ ���� WR

���� SHUFHQW WRR KLJK IRU PHQ �� WR ��� DOVR LQ WKH ���� SURMHFWLRQ �DSSHQGL[ WDEOH ��� )RU WKH

RWKHU SURMHFWLRQV WR ����� RQH RI WKH WHHQDJHU JURXSV KDG WKH JUHDWHVW RYHU SURMHFWLRQ�

UHIOHFWLQJ WKH GURS LQ WKHLU SDUWLFLSDWLRQ WKDW RFFXUUHG DW WKH HQG RI WKH SURMHFWLRQ SHULRG�

7KH PRVW UHFHQW %/6 ODERU IRUFH SURMHFWLRQ DVVXPHV WKDW SDUWLFLSDWLRQ IRU WKHVH DJHV ZLOO

UHWXUQ WR WKHLU OHYHOV RI WKH ODWH ����
V� 6HH )XOOHUWRQ �������

7DEOH � LQGLFDWHV WKH PHGLDQ HUURU IRU HDFK \HDU D SURMHFWLRQ ZDV PDGH WR ����� WKH

GLVSHUVLRQ RI WKH HUURU DQG WKH H[WUHPH YDOXHV RI WKH HUURUV�

7DEOH �� 6XPPDU\ RI ODERU IRUFH SDUWLFLSDWLRQ SURMHFWLRQ HUURUV

���� ���� ���� ���� ���� ����

0HGLDQ ����� ���� ����� ���� ����� �����

0$' ��� ��� ��� ��� ��� ���

*UHDWHVW ���� ��� ���� ���� ��� ���

/RZHVW ����� ����� ����� ���� ���� ����

,I %/6 LV LPSURYLQJ LWV SURMHFWLRQV� WKH PHGLDQ HUURU ZRXOG EH FORVHU WR ]HUR LQ ���� WKDQ LQ

����� 7KLV SDWWHUQ GRHV QRW DSSHDU� EXW DOO WKH PHGLDQ HUURUV DUH OHVV WKDQ RQH SHUFHQWDJH

SRLQW� VXJJHVWLQJ D UDQGRP GULIW ZLWK D VPDOO HUURU� $ PHGLDQ HUURU QHDU ]HUR LQGLFDWHV WKDW

WKH SURMHFWLRQ ZDV XQELDVHG� 7KDW LV QRW KHOSIXO LI ODUJH SRVLWLYH DQG QHJDWLYH HUURUV WHQGHG

WR FDQFHO HDFK RWKHU 7KH GLVSHUVLRQ� KHUH PHDVXUHG E\ WKH PHDQ DEVROXWH GHYLDWLRQ �0$'��

DOVR EHFDPH VPDOOHU� $ ORZ PHDVXUH RI GLVSHUVLRQ LQGLFDWHV WKDW WKHUH ZHUH IHZ ODUJH�

RIIVHWWLQJ HUURUV� $QRWKHU ZD\ WR YHULI\ WKLV LV WR ORRN DW WKH JUHDWHVW RYHU SURMHFWLRQ DQG

ORZHVW XQGHU SURMHFWLRQ� :H VHH WKDW WKHVH QXPEHUV GLG JHW FORVHU WRJHWKHU LQ WKH PRUH

UHFHQW SURMHFWLRQV� 7KH SURMHFWLRQV PDGH LQ ���� DQG LQ ���� KDG WKHLU JUHDWHVW HUURUV OHVV

WKDQ �� SHUFHQW� 7KLV FRQWUDVWV ZLWK WKH SURMHFWLRQ PDGH LQ ����� ZLWK HUURUV JUHDWHU WKDQ

WZHQW\ SHUFHQWDJH SRLQWV� %\ FRPSDULVRQ� DQ HYDOXDWLRQ RI SURMHFWLRQV RI WKH ���� ODERU IRUFH

VKRZV D ���SHUFHQW JUHDWHVW HUURU��PRUH WKDQ DQ\ HUURU LQ WKH SURMHFWLRQV IRU �����

6KDSLUR�:LON WHVW� *HQHUDOO\� LW LV DVVXPHG WKDW HUURUV DUH GLVWULEXWHG DFFRUGLQJ WR WKH

QRUPDO RU *DXVVLDQ ODZ� :H FDQ WHVW IRU WKLV XVLQJ WKH 6KDSLUR � :LON WHVW� 9DOXHV IRU WKH

WHVW UDQJHG IURP ��� WR ��� IRU WKH ���� WR ���� SURMHFWLRQV� %\ WKHVH WHVW YDOXHV� WKH

K\SRWKHVLV RI QRUPDOLW\ ZRXOG EH UHMHFWHG� 7KH ���� SURMHFWLRQ
V WHVW YDOXH ZDV ���� ZKLFK LV

FRQVLVWHQW ZLWK QRUPDOO\ GLVWULEXWHG HUURUV� 'HSDUWXUHV IURP QRUPDOLW\ FRXOG RFFXU EHFDXVH

WKH HUURUV ZHUH QRW V\PPHWULF� IRU H[DPSOH PRUH QHJDWLYH WKDQ SRVLWLYH HUURUV� RU EHFDXVH

WKH WDLOV RI WKH GLVWULEXWLRQ ZHUH WRR �IDW� �WKHUH ZHUH VHYHUDO HUURUV ZLWK YHU\ ODUJH SRVLWLYH

RU QHJDWLYH YDOXHV� RU WRR �WKLQ�� 7KH NXUWRVLV VWDWLVWLFV LQGLFDWH WKDW WKH HUURUV DUH JURXSHG

PRUH FORVHO\ DURXQG WKH PHDQ WKDQ D *DXVVLDQ GLVWULEXWLRQ PDNLQJ VLJQLILFDQFH WHVWV� VXFK

DV UHJUHVVLRQ WHVWV� FRQVHUYDWLYH� +RZHYHU� LW DSSHDUV WKDW WKH GLVWULEXWLRQ RI HUURUV GLG

EHFRPH PRUH V\PPHWULF LQ WKH PRUH UHFHQW SURMHFWLRQV�

$JH� VH[� DQG UDFH HUURUV� ,Q WKH ILUVW WZR SURMHFWLRQV WR ����� WKHUH ZHUH ODUJH HUURUV LQ WKH

SDUWLFLSDWLRQ RI ZRPHQ �� WR ��� UHIOHFWLQJ DVVXPSWLRQV WKDW WKH SDUWLFLSDWLRQ UDWHV RI

PRWKHUV ZRXOG QRW JURZ VKDUSO\� 7KH\ GLG� 7KH SDWWHUQ RI HUURUV UHIOHFW SUREOHPV LQ

SURMHFWLQJ WKH SDUWLFLSDWLRQ UDWHV RI ZRPHQ ERUQ LQ WKH ����
V� 7KXV� %/6 PRYHG IURP DQ

XQGHU SURMHFWLRQ RI �� SHUFHQW LQ WKH ���� SURMHFWLRQ RI SDUWLFLSDWLRQ UDWHV RI ZRPHQ �� WR ��

WR DQ RYHU SURMHFWLRQ RI ��� SHUFHQW LQ ����� 7KH RYHU SURMHFWLRQ JUHZ WR ��� SHUFHQWDJH

SRLQWV EHIRUH GURSSLQJ WR DQ RYHU SURMHFWLRQ RI ��� SHUFHQWDJH SRLQWV LQ �����

7KH SDWWHUQ RI JURXSV ZLWK JUHDWHVW HUURUV VKLIWHG IURP ZRPHQ �� WR �� LQ WKH ����

SURMHFWLRQ WR WHHQDJHUV LQ WKH ���� SURMHFWLRQ� *LYHQ WKH F\FOLFDO UHVSRQVLYHQHVV RI WKH
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WHHQDJH JURXSV DQG WKH VPDOO QXPEHU RI WKHVH SHRSOH LQ WKH ODERU IRUFH� LW LV QRW VXUSULVLQJ

WKDW WKLV LV ZKHUH WKH ODUJHU HUURU LV IRXQG� 2I JUHDWHU FRQFHUQ DUH WKH HUURUV LQ SDUWLFLSDWLRQ

RI ROGHU ZRUNHUV� PHQ DJHV �� WR �� DQG ZRPHQ �� WR ��¦EHFDXVH WKHVH HUURUV PD\ UHIOHFW D

FKDQJH LQ WKH ORQJ WHUP WUHQG LQ ODERU IRUFH SDUWLFLSDWLRQ IRU ROGHU ZRUNHUV� 7R LOOXVWUDWH WKLV�

WKH HUURU LQ WKH SDUWLFLSDWLRQ UDWH IRU PHQ �� WR �� PDGH LQ ���� ZDV �� SHUFHQWDJH SRLQWV

WRR KLJK� E\ ����� LW ZDV SURMHFWHG � SHUFHQWDJH SRLQWV WRR ORZ� 7KH ���� WR ���� SHULRG ZDV

D WLPH RI UDSLG GHFUHDVHV LQ SDUWLFLSDWLRQ DW WKHVH DJHV� 6LQFH ����� SDUWLFLSDWLRQ KDV EDUHO\

GURSSHG� 7KH VDPH SDWWHUQ RI SURMHFWLQJ SDUWLFLSDWLRQ WRR KLJK DW WKH EHJLQQLQJ RI WKH �����

�� SHULRG DQG WRR ORZ DW WKH HQG DOVR DSSOLHV WR ZRPHQ �� WR ��� WKRXJK WKH SHUFHQWDJH SRLQW

HUURU LV ORZHU�

,Q JHQHUDO� SDUWLFLSDWLRQ IRU PHQ ZDV SURMHFWHG KLJKHU WKDQ WKH DFWXDO��WKH RYHUDOO UDWHV ZHUH

WRR KLJK IRU ILYH SURMHFWLRQV� ZLWK WKH ORZHVW HUURU LQ ���� DQG WKH JUHDWHVW LQ ����� )RU

ZRPHQ� WKH ILUVW WKUHH DQG WKH ODVW SURMHFWLRQV RI SDUWLFLSDWLRQ ZHUH WRR ORZ��E\ ��

SHUFHQWDJH SRLQWV LQ WKH ���� SURMHFWLRQ� 7KH ���� DQG ���� SURMHFWLRQV KDG SDUWLFLSDWLRQ

WRR KLJK IRU ZRPHQ� DV PHDVXUHG E\ WKHLU RYHUDOO UDWH� �6HH DSSHQGL[ WDEOH ��� 7KLV VXJJHVWV

WKDW DV WLPH SDVVHG� WKH SURMHFWLRQV RI ZRPHQ DQG PHQ
V SDUWLFLSDWLRQ ZHUH DGMXVWHG WR

UHIOHFW WKH FKDQJHV LQ SDUWLFLSDWLRQ REVHUYHG� %HFDXVH WKH HUURUV LQ SDUWLFLSDWLRQ IRU ZRPHQ

ZHUH JUHDWHU WKDQ WKRVH IRU PHQ LQ DOO VL[ SURMHFWLRQV� RYHUDOO SDUWLFLSDWLRQ ZDV XQGHU

SURMHFWHG RU RYHU SURMHFWHG DFFRUGLQJ WR WKH SDWWHUQ IRU ZRPHQ�

6WDUWLQJ ZLWK ����� WKH ODERU IRUFH ZDV SURMHFWHG E\ WZR UDFH JURXSV LQGHSHQGHQWO\� ZKLWHV

DQG EODFNV DQG RWKHUV� %HFDXVH WKH ZKLWH ODERU IRUFH LV VWLOO WKH PXFK ODUJHU FRPSRQHQW�

HUURUV LQ WKH SURMHFWLRQ RI WKLV JURXS KDV D JUHDWHU HIIHFW RQ WKH RYHUDOO HUURU� 2YHUDOO ZKLWH

SDUWLFLSDWLRQ ZDV RYHU SURMHFWHG LQ ���� WKURXJK ����� 3DUWLFLSDWLRQ IRU ERWK ZKLWH PHQ DQG

ZRPHQ ZDV RYHU SURMHFWHG LQ DOO SURMHFWLRQV� ZLWK WKH JUHDWHVW HUURU LQ �����

,Q ����� SDUWLFLSDWLRQ RI ERWK EODFN PHQ DQG ZRPHQ ZDV XQGHU SURMHFWHG� 7KH HUURUV ZHUH

PXFK JUHDWHU IRU EODFNV DQG RWKHUV WKDQ IRU ZKLWHV� ,Q WKH ���� DQG ���� SURMHFWLRQV� UDWHV

IRU EODFN PHQ ZHUH PRUH DFFXUDWHO\ SURMHFWHG WKDQ IRU ZKLWHV� PHQ RU ZRPHQ� +RZHYHU� WKH

UDWHV IRU ZRPHQ ZHUH SURMHFWHG WRR KLJK� 7KH RYHUDOO UDWH IRU EODFN PHQ ZDV YHU\ QHDU WKHLU

DFWXDO ���� UDWH� 7KH HUURUV ZHUH HTXLYDOHQW LQ SDUWLFLSDWLRQ UDWHV E\ VH[ DQG UDFH IRU �����

*LYHQ WKDW WKH EODFN SDUWLFLSDWLRQ UDWHV DV PHDVXUHG DUH PRUH YDULDEOH WKDQ WKRVH IRU ZKLWHV�

WKH UHODWLYH DFFXUDF\ RI EODFN ODERU IRUFH SDUWLFLSDWLRQ LV D VXUSULVH�

5HODWLYH HUURUV� $V QRWHG HDUOLHU� WKH HUURUV LQ SDUWLFLSDWLRQ RI ROGHU ZRPHQ DUH VPDOO� 7KDW

LV QRW VXUSULVLQJ DV WKHLU SDUWLFLSDWLRQ LV ORZ� 5HODWLYHO\� WKHLU SDUWLFLSDWLRQ HUURU LV ODUJHU�

)RU H[DPSOH� WKH ��� SHUFHQWDJH SRLQW HUURU IRU ZRPHQ �� DQG ROGHU LV D ���� SHUFHQW UHODWLYH

HUURU� 0HQ LQ WKH SULPH ZRUNLQJ \HDUV KDYH SDUWLFLSDWLRQ ZHOO RYHU �� SHUFHQW� WKHLU UHODWLYH

HUURUV DUH URXJKO\ WKH VDPH VL]H DV WKHLU SHUFHQWDJH SRLQW HUURUV� ZRPHQ
V SDUWLFLSDWLRQ LV

ORZHU� WKHLU UHODWLYH HUURUV ZLOO EH ODUJHU WKDQ WKHLU SHUFHQWDJH SRLQW HUURUV�

7KH HDUOLHVW FKDUDFWHUL]DWLRQ RI ���� EHLQJ E\ IDU WKH OHDVW DFFXUDWH DQG ���� EHLQJ WKH PRVW

DFFXUDWH KROGV IRU WKH UHODWLYH HUURU LQ RYHUDOO SDUWLFLSDWLRQ� 2YHUDOO� SDUWLFLSDWLRQ ZDV PRUH

DFFXUDWHO\ SURMHFWHG IRU PHQ WKDQ IRU ZRPHQ� 0HQ
V SDUWLFLSDWLRQ ZDV HTXDOO\ DFFXUDWH LQ

����� ����� DQG LQ ����� ZKHUHDV ZRPHQ
V SDUWLFLSDWLRQ ZDV SURMHFWHG PRVW DFFXUDWHO\ LQ

����� 7KHUH ZDV DQ LPSURYHPHQW LQ WKH SURMHFWLRQ RI ERWK ZRPHQ DQG PHQ
V UDWHV RYHU WKH

ODVW WZR SURMHFWLRQV�

7KH UHODWLYH HUURUV E\ UDFH ZHUH KLJKHU IRU EODFNV DQG RWKHUV WKDQ IRU ZKLWHV� %ODFN ZRPHQ

KDG WKH KLJKHVW UHODWLYH HUURU� EODFN PHQ WKH ORZHVW�

7R VXPPDUL]H WKH ILQGLQJV IRU GHWDLOHG DJH JURXSV� IRU WKH HDUO\ \HDUV� WKH ODUJHVW UHODWLYH

HUURUV ZHUH IRU ZRPHQ �� WR ��� 6WDUWLQJ LQ ����� WKH UHODWLYH HUURUV IRU ZRPHQ �� WR ��

ZHUH QR ORQJHU ODUJH� EXW ZHUH IRU WHHQDJHUV DQG WKRVH �� DQG ROGHU� 7KHVH HUURUV

DSSURDFKHG WKH VL]H RI WKH HDUOLHU UHODWLYH HUURUV IRU ZRPHQ �� WR ��� )RU ZRPHQ �� WR ��¦

SULQFLSOH DJHV RI FKLOGEHDULQJ¦WKH UHODWLYH HUURU ZDV OHDVW IRU WKH ���� SURMHFWLRQ� 6LQFH
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����� WKHUH KDV EHHQ DQ RYHU SURMHFWLRQ RI SDUWLFLSDWLRQ UDWHV IRU ZRPHQ WKHVH DJHV� 7KH

����� ����� DQG ���� SURMHFWLRQV KDG DERXW WKH VDPH DFFXUDF\� WKH ���� ZDV ZRUVW�

&RPSRVLWLRQ HUURUV� 0XFK RI WKH LQWHUHVW LQ WKH ODERU IRUFH SURMHFWLRQV FHQWHUV RQ LWV VL]H DQG

JURZWK� 7R XQGHUVWDQG WKHVH� ZH PXVW DOVR FRQVLGHU ODERU IRUFH SDUWLFLSDWLRQ UDWHV�

+RZHYHU� WKHUH DOVR LV LQWHUHVW LQ WKH FRPSRVLWLRQ RU DJH�VH[ VWUXFWXUH RI WKH ODERU IRUFH

�DSSHQGL[ WDEOH ��� 7KH LQGH[ RI GLVVLPLODULW\ PHDVXUHV KRZ PXFK WKH SURMHFWHG FRPSRVLWLRQ

ZRXOG KDYH WR FKDQJH WR EH OLNH WKH ���� DFWXDO� )RU H[DPSOH� WKH ���� SURMHFWHG

FRPSRVLWLRQ ZRXOG KDYH WR FKDQJH E\ ��� SHUFHQW WR KDYH WKH VDPH FRPSRVLWLRQ DV WKH ����

HVWLPDWHV� $OWKRXJK WKH SURMHFWHG FRPSRVLWLRQ ZDV ZRUVW LQ ����� LW LPSURYHG ZLWK HDFK

SURMHFWLRQ� ZLWK WKH JUHDWHVW LPSURYHPHQW EHWZHHQ WKH ���� DQG ���� SURMHFWLRQV� 7KH

HUURUV LQ GLVWULEXWLRQ IRU WKH ���� SURMHFWLRQ ZHUH FRQFHQWUDWHG LQ PHQ DQG ZRPHQ �� WR ���

)RU RWKHU SURMHFWLRQV� WKH HUURU LV ZLGHO\ GLVWULEXWHG ZLWK VPDOO HUURUV IRU DQ\ JURXS�

���$/7(51$7,9(�/$%25�)25&(�352-(&7,216

)RU HDFK RI WKHVH SURMHFWLRQV� WZR DOWHUQDWLYH SURMHFWLRQV ZHUH PDGH� 7KLV UDLVHV DW OHDVW WZR

TXHVWLRQV� GLG WKH UDQJH IURP ORZ WR KLJK VSDQ WKH DFWXDO� DQG ZDV RQH RI WKH DOWHUQDWLYHV

FORVHU WR WKH DFWXDO WKDQ WKH PLGGOH UHYLHZHG LQ WKH HDUOLHU VHFWLRQV� )RU HYLGHQFH� ZH WXUQ WR

FKDUW �� 7KH ODVW IRXU SURMHFWLRQV KDG D UDQJH WKDW GLG LQGHHG FRYHU WKH DFWXDO ���� OHYHO�

7KH ���� KLJK DOWHUQDWLYH ZDV FORVHU WR WKH DFWXDO WKDQ WKH PLGGOH� WKH ORZ DOWHUQDWLYH ZDV

FORVHVW LQ �����

7KH ILUVW WZR SURMHFWLRQV DUH VWULNLQJ� 1RW RQO\ GLG WKH ���� DQG ���� SURMHFWLRQV IDLO WR

FRYHU WKH DFWXDO OLQH� EXW WKH UDQJH ZDV PXFK VPDOOHU� $W WKH WLPH WKH SURMHFWLRQV ZHUH

PDGH� ZRPHQ LQ WKH ��� WR ���DJH JURXS ZHUH D VPDOO SDUW RI WKH ODERU IRUFH� 7KHLU ODERU

IRUFH SDUWLFLSDWLRQ UDWH WKRXJK ORZ� ZDV JURZLQJ UDSLGO\� $OWKRXJK WKHVH ZRPHQ ZHUH WKH

PRVW VLJQLILFDQW VRXUFH RI HUURU IRU WKH SURMHFWLRQV� WKH\ ZHUH WRR VPDOO WR \LHOG D ODUJH

YDULDWLRQ LQ WKH RYHUDOO ODERU IRUFH� %/6 FKDQJHG LWV PHWKRGRORJ\ LQ ���� WR KDYH YDULDWLRQV

LQ ODERU IRUFH SDUWLFLSDWLRQ IRU DOO DJH JURXSV�

)RU DQ\ \HDU� %/6 DOWHUQDWLYHV SORWWHG WKURXJK WLPH KDYH D �IDQ� VKDSH� WKH\ DUH IXUWKHU

DSDUW WKH IXUWKHU IURP WKH WDNH�RII�\HDU� ,W ZRXOG WKHQ DSSHDU WKDW WKHVH SORWV RI

DOWHUQDWLYHV VKRXOG H[KLELW D �IXQQHO� VKDSH� WKH FORVHU WKH DOWHUQDWLYH SURMHFWLRQV JRW WR WKH

WDUJHW \HDU� WKH PRUH FHUWDLQ WKH SURMHFWLRQV VKRXOG EH DERXW WKH DFWXDO� 2YHU WKH ���� WR

���� SHULRG� %/6 ZDV LQWHUHVWHG LQ PDNLQJ WKH UDQJH RI SURMHFWLRQV DSSUR[LPDWH D FRQILGHQFH

RU FUHGLEOH LQWHUYDO� %\ WKH WLPH WKH ���� ODERU IRUFH SURMHFWLRQ ZDV PDGH LW ZDV DSSDUHQW

WKDW HFRQRPLF YDULDEOHV FRXOG QRW EH XVHG WR DFFRXQW IRU WKH YDULDELOLW\ LQ WKH ODERU IRUFH WKDW

D FRQILGHQFH LQWHUYDO DSSURDFK LPSOLHG� 7KH DOWHUQDWLYH ODERU IRUFH SURMHFWLRQV DUH XVHG LQ

WKH DJJUHJDWH HFRQRPLF SURMHFWLRQV� WKXV WKHUH PXVW EH VRPH HFRQRPLF FRQWHQW LQ WKH

DOWHUQDWLYHV� 6WDUWLQJ ZLWK WKH ���� ODERU IRUFH SURMHFWLRQ� WKH �IDQ� RI DOWHUQDWLYHV GLG QRW

VSUHDG PRUH ZLGHO\ ZLWK HDFK VXFFHVVLYH SURMHFWLRQ� 7KXV� LQ ODWHU HYDOXDWLRQV� ZH VKRXOG

REVHUYH VRPH RI WKH �IXQQHO� VKDSH�

���$668037,216

2QH RI WKH TXHVWLRQV RI FRQFHUQ LQ WKH HYDOXDWLRQ RI SURMHFWLRQV LV� �ZK\ RQH VHW KDV OHVV HUURU

WKDQ DQRWKHU� SDUWLFXODUO\ LI WKH UHDVRQ \LHOGV LQIRUPDWLRQ ZKLFK FRXOG LPSURYH IXWXUH

SURMHFWLRQV"� 7KH %/6 ODERU IRUFH SURMHFWLRQ PHWKRG LQYROYHV D KLJK OHYHO RI GLVDJJUHJDWLRQ

IROORZHG E\ H[WUDSRODWLRQ RI WKH ODERU IRUFH SDUWLFLSDWLRQ UDWH� 7KH UHILQHPHQW RI WKH

PHWKRGRORJ\ RYHU WLPH KDV LQFOXGHG XVLQJ ILYH�\HDU�RI DJH GDWD ����� WR SUHVHQW�� XVH RI

SDUHQWDO VWDWXV IRU ZRPHQ ����� WR ������ DQG GLVDJJUHJDWLRQ E\ UDFH ����� WR SUHVHQW�� 7KH

H[WUDSRODWLRQ WHFKQLTXH GHYHORSHG IRU WKH ���� SURMHFWLRQ GDPSHQHG WKH HVWLPDWHG JURZWK

UDWHV IRU ZRPHQ UDSLGO\� )RU WKH ������� SURMHFWLRQV� WDSHULQJ RI UDWHV ZDV JUHDWHVW WRZDUG

WKH HQG RI WKH SURMHFWLRQ SHULRG� %HFDXVH WKH SURMHFWLRQV LPSURYHG ZLWK ODWHU SURMHFWLRQV� WKH
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TXHVWLRQ DULVHV ZKHWKHU WKH LPSURYHPHQWV UHVXOW IURP FKDQJHV LQ PHWKRGV RU VLPSO\ ODWHU

GDWD�

)RU WKH ODERU IRUFH SURMHFWLRQV PDGH RYHU WKH ������� SHULRG� WKH FKDQJH LQ SDUWLFLSDWLRQ

UDWHV ZDV SURMHFWHG� 7KHVH FKDQJHV ZHUH DSSOLHG WR D �WDNH�RII� �RU EDVH� SDUWLFLSDWLRQ UDWH

DQG WKHQ VXFFHVVLYH SDUWLFLSDWLRQ UDWHV ZHUH SURMHFWHG� 7R SURMHFW WKH FKDQJHV� SDVW FKDQJHV

LQ SDUWLFLSDWLRQ UDWHV ZHUH HVWLPDWHG� ,W ZDV DVVXPHG WKDW SDUWLFLSDWLRQ UDWH FKDQJHV ZRXOG

XOWLPDWHO\ FHDVH� )RU WKH ���� SURMHFWLRQ� ZKHQ WKH GURS LQ IHUWLOLW\ UDWHV KDG MXVW EHJXQ� LW

ZDV DVVXPHG WKDW WKH UDSLG JURZWK LQ ZRPHQ
V ODERU IRUFH SDUWLFLSDWLRQ ZRXOG VRRQ FHDVH DV

IHUWLOLW\ LQFUHDVHG� 7KH RSSRVLWH RFFXUUHG DQG IHUWLOLW\ GURSSHG WR WKH OHYHOV SUHYDLOLQJ LQ WKH

HDUO\ ����
V DQG UHPDLQHG WKHUH� ,I D EHKDYLRUDO PRGHO UHODWLQJ IHUWLOLW\ DQG ZRPHQ
V ODERU

IRUFH SDUWLFLSDWLRQ KDG EHHQ GHYHORSHG DQG XVHG� WKH H[SHFWDWLRQ WKDW IHUWLOLW\ ZRXOG ULVH DOVR

ZRXOG KDYH OHG WR SDUWLFLSDWLRQ ORZHU WKDQ WKDW ZKLFK DFWXDOO\ RFFXUUHG� )RU WKH UHPDLQLQJ

SURMHFWLRQV� LW ZDV DOVR DVVXPHG WKDW FKDQJHV LQ SDUWLFLSDWLRQ ZRXOG DOVR HQG� EXW WKDW WKH

JUHDWHVW VORZGRZQ ZRXOG EH WRZDUGV WKH HQG RI WKH SURMHFWLRQ SHULRG��IRU WKH ���� SURMHFWLRQ�

EHWZHHQ ���� DQG ����� IRU ODWHU SURMHFWLRQV� DIWHU ����� )RU WKH ���� SURMHFWLRQ� LW ZDV

DVVXPHG WKDW SDUWLFLSDWLRQ UDWHV IRU ZRPHQ DJHG �� WR �� ZRXOG LQFUHDVH DW DQ LQFUHDVLQJ

UDWH WKHQ LQFUHDVH DW D GHFUHDVLQJ UDWH�

7KH SUREOHPV LQYROYHG ZLWK VHOHFWLQJ D WDNH RII SRLQW KDYH EHHQ GLVFXVVHG E\ 5\VFDYDJH

������ DQG .RN DQG GH 1HXERUJ ������ DQG E\ $UPVWURQJ ������ DV WKH SUREOHP RI HVWLPDWLQJ

WKH FXUUHQW OHYHO� (VSHFLDOO\ LQ WKH VKRUW UXQ� D SURMHFWLRQ
V DFFXUDF\ FDQ EH DIIHFWHG E\ WKH

FKRLFH RI D WDNH RII SRLQW� %HFDXVH WKH ���� SURMHFWLRQ ZDV WR EH PDGH IRU WKH \HDUV �����

����� DQG ����� ���� ZDV XVHG DV D WDNHRII SRLQW� 7KLV DIIHFWHG WKH DFFXUDF\ RI ����

SURMHFWLRQ� 7KH ���� SURMHFWLRQ XVHG WKH DYHUDJH RI WKH ODVW WKUHH \HDUV� ODWHU SURMHFWLRQV

KDYH XVHG WKH ODVW \HDU LQ WKH VDPSOH SHULRG� ,I WKH UDWH RI FKDQJH LV XQGHU HVWLPDWHG

EHFDXVH D OLQHDU HVWLPDWH LV PDGH ZKHQ FKDQJH LV DFWXDOO\ JURZLQJ QRQ�OLQHDUO\� WKHQ HYHU\

\HDU WKH WDNH RII \HDU LV PRYHG EDFN FRPSRXQGV WKH SUREOHP� 7KH HIIHFW RI QRW XVLQJ WKH

PRVW UHFHQW \HDU LV WR VKLIW WKH HQWLUH SURMHFWLRQ GRZQ �RU XS� IRU WKH HQWLUH SHULRG�

7KH ���� WKURXJK ���� SURMHFWLRQV H[SOLFLWO\ XVHG WKH IHUWLOLW\ DVVXPSWLRQV WR GHULYH WKH

QXPEHU RI ZRPHQ ZLWK \RXQJ FKLOGUHQ� 7KH XVH RI WKH DVVXPSWLRQV RYHUVWDWHG WKH QXPEHU RI

ZRPHQ ZLWK \RXQJ FKLOGUHQ IRU WKH ���� DQG ���� SURMHFWLRQV DQG XQGHUVWDWHG LW VOLJKWO\ IRU

WKH ���� SURMHFWLRQ�

���6800$5<

2YHUDOO FRPSDULVRQ� (OHYHQ H[SOLFLW WHVWV RI WKH ���� ODERU IRUFH SURMHFWLRQV ZHUH PDGH�

:KLFK SURMHFWLRQ ZDV EHVW" 7DEOH � OLVWV WKH QXPEHU RI WLPHV D VSHFLILF SURMHFWLRQ ZDV EHVW RU

ZRUVW�

7DEOH �� 1XPEHU RI WLPHV D SURMHFWLRQ ZDV EHVW RU

ZRUVW

3URMHFWLRQ %HVW :RUVW

���� � �

���� � ���

���� � �

���� � �

���� � ���

���� � �

7KH ���� SURMHFWLRQ ZDV ZRUVW � WLPHV� 7KH ���� SURMHFWLRQ UDQNHG EHVW RQ � WHVWV� EXW ZDV

ZRUVW RQFH� ,Q FRQVLGHULQJ WKLV� WKHUH DUH VHYHUDO ZD\V D SURMHFWLRQ FDQ EH EHVW� )RU

H[DPSOH� LI HUURUV RIIVHW� WKH SURMHFWHG OHYHO RI WKH ODERU IRUFH ZRXOG EH QHDUO\ WKH DFWXDO

OHYHO� \HW WKH SDUWLFLSDWLRQ UDWHV DQG WKH SURMHFWHG SRSXODWLRQ ZRXOG EH LQFRUUHFWO\ SURMHFWHG�
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+RZHYHU� LI WKH PDLQ XVH RI WKH SURMHFWHG ODERU IRUFH ZDV WKH OHYHO RU WKH JURZWK RI WKH

RYHUDOO ODERU IRUFH WKHVH GHWDLOV ZRXOG QRW PDWWHU�

7KHVH WHVWV KHOS WKH XVHU HYDOXDWH WKH SURMHFWLRQV LQ WHUPV RI WKHLU RZQ QHHGV��IRU DFFXUDWH

OHYHO RI WKH WRWDO� IRU DFFXUDWH SDUWLFLSDWLRQ UDWH SURMHFWLRQV� RU IRU DFFXUDWH SURMHFWLRQV RI WKH

FRPSRVLWLRQ� 'LIIHUHQW WHVWV RI WKH DFFXUDF\ RI WKH SDUWLFLSDWLRQ UDWH SURMHFWLRQV DOORZ WKH

XVHU WR IRFXV RQ RYHUDOO DFFXUDF\ RU DFFXUDF\ RI VSHFLILF JURXSV�

(DUOLHU HYDOXDWLRQV� $V D JURXS� WKH SURMHFWLRQV WR ���� ZHUH PRUH DFFXUDWH WKDQ WKH

SURMHFWLRQV WR ���� DQG ����� �6HH WDEOH ���

7DEOH �� &RPSDULVRQ RI SURMHFWLRQV WR ���� DQG ���� IRU VSHFLILF

FKDUDFWHULVWLFVBBBBBBBBBBBBBBBBBBBBBBBB

3URMHFWLRQ WR� ���� ����

(UURUV LQ OHYHO �PLOOLRQV�

%HVW �\HDU�� �� ������ ���� ������

:RUVW �\HDU� ����� ������ ����� ������

(UURU LQ JURZWK UDWH �SHUFHQW�

%HVW �\HDU�� ��� ������ ����� ������

:RUVW �\HDU� ����� ������ ����� ������

0HDQ $EVROXWH 3HUFHQW (UURU

%HVW �\HDU�� ��� ������ ��� ������

:RUVW �\HDU� ���� ������ ���� ������

,QGH[ RI GLVVLPLODULW\

%HVW �\HDU�� ��� ������ ��� ������

:RUVW �\HDU� ��� ������ ��� ������

$FFRUGLQJ WR WKHVH VXPPDU\ PHDVXUHV� WKH ZRUVW SURMHFWLRQ WR ���� ZDV ZRUVH WKDQ WKH

ZRUVW SURMHFWLRQ WR ����� EXW WKH EHVW SURMHFWLRQ WR ���� ZDV RIWHQ VLJQLILFDQWO\ PRUH DFFXUDWH

WKDQ WKH EHVW WR ����� :KHQ DGMXVWHG IRU WKH DFWXDO SRSXODWLRQ� IRXU SURMHFWLRQV WR ���� ZHUH

PRUH DFFXUDWH� *HQHUDOO\� WKH PRUH UHFHQW SURMHFWLRQV ZHUH PRUH DFFXUDWH� ZLWK WKH ����

SURMHFWLRQ WKH PRVW DFFXUDWH�

5HIHUHQFHV

$UPVWURQJ� -� 6�� /RQJ�5DQJH )RUHFDVWLQJ� �1HZ <RUN� -RKQ :LOH\� ������

)XOOHUWRQ� +� 1� -U�� ������� �7KH ���� ODERU IRUFH� D ILUVW ORRN�� 0RQWKO\ /DERU 5HYLHZ� 'HFHPEHU� S�

������

BBBBB� ������� �+RZ DFFXUDWH ZHUH WKH SURMHFWLRQV RI WKH ���� ODERU IRUFH"� 0RQWKO\ /DERU 5HYLHZ� -XO\�

S� ������

BBBBB� ������� �7KH ���� ODERU IRUFH� %/6
V ODWHVW SURMHFWLRQV�� 0RQWKO\ /DERU 5HYLHZ� 1RYHPEHU� SS�

������

BBBBB� ������� �$Q HYDOXDWLRQ RI ODERU IRUFH SURMHFWLRQV WR ������ 0RQWKO\ /DERU 5HYLHZ�� 1RYHPEHU� S�

�����

BBBBB� ������� �/DERU IRUFH SURMHFWLRQV� WKH EDE\ ERRP PRYHV RQ�� 0RQWKO\ /DERU 5HYLHZ� 1RYHPEHU�

SS� ������

BBBBB� DQG )ODLP� 3� 2�� ������� �1HZ ODERU IRUFH SURMHFWLRQV WR ������ 0RQWKO\ /DERU 5HYLHZ�

'HFHPEHU� S� �����
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BBBBB� DQG -RKQ 7VFKHWWHU� ������� �7KH ���� ODERU IRUFH� D VHFRQG ORRN�� 0RQWKO\ /DERU 5HYLHZ�

1RYHPEHU� SS� �����

-RKQVWRQ� '� )�� ������� �7KH 8�6� ODERU IRUFH� SURMHFWLRQV WR ������ 0RQWKO\ /DERU 5HYLHZ� -XO\� S� ��

���

.RN� /�� DQG GH 1HXERXUJ� &�� ������� 3URMHFWLQJ ODERXU VXSSO\� 0HWKRGV� WKHRU\ DQG UHVHDUFK� DQ

LQWHUQDWLRQDO FRPSDULVRQ� �7KH +DJXH� 2UJDQLVDWLH YRRU 6WUDWHJLVFK $UEHLGVPDUNWRQGHU]RHN��

5\VFDYDJH� 3�� ������� �%/6 ODERU IRUFH SURMHFWLRQV� D UHYLHZ RI PHWKRGV DQG UHVXOWV�� 0RQWKO\ /DERU

5HYLHZ� $SULO� S� ������

6FKHIIH
� +HQU\� ������ �7KH (IIHFWV RI 'HSDUWXUHV IURP WKH 8QGHUO\LQJ $VVXPSWLRQV�� 7KH $QDO\VLV RI

9DULDQFH� �1HZ <RUN� -RKQ :LOH\ 	 6RQV�� SS� �������

6ZHUGORII� 6�� ��������+RZ JRRG ZHUH PDQSRZHU SURMHFWLRQV IRU WKH ����
V�� 0RQWKO\ /DERU 5HYLHZ�

1RYHPEHU� SS� ������

8�6� %XUHDX RI WKH &HQVXV� ������� �3URMHFWLRQV RI WKH 3RSXODWLRQ RI WKH 8QLWHG 6WDWHV E\ $JH DQG 6H[�

���� WR ������ &XUUHQW 3RSXODWLRQ 5HSRUWV� 6HULHV 3���� 1R ����

8�6� %XUHDX RI WKH &HQVXV� ������� �3URMHFWLRQV RI WKH 3RSXODWLRQ RI WKH 8QLWHG 6WDWHV� ���� WR ������

&XUUHQW 3RSXODWLRQ 5HSRUWV� 6HULHV 3���� 1R ����

8�6� %XUHDX RI WKH &HQVXV� ������� �3URMHFWLRQV RI WKH 3RSXODWLRQ RI WKH 8QLWHG 6WDWHV� ���� WR ������

&XUUHQW 3RSXODWLRQ 5HSRUWV� 6HULHV 3���� 1R ����

8�6� %XUHDX RI WKH &HQVXV� ������� �3URMHFWLRQV RI WKH 3RSXODWLRQ RI WKH 8QLWHG 6WDWHV� ���� WR ������

&XUUHQW 3RSXODWLRQ 5HSRUWV� 6HULHV 3���� 1R ����

8�6� %XUHDX RI WKH &HQVXV� ������� �3URMHFWLRQV RI WKH 3RSXODWLRQ RI WKH 8QLWHG 6WDWHV� ���� WR ������

&XUUHQW 3RSXODWLRQ 5HSRUWV� 6HULHV 3���� 1R ����



Appendix Table 1. Characteristics of the 1990 labor force, and participation rates, actual and as projected
in 1973, 1976, 1978, 1980, 1983, and 1985

Labor force (in thousands) Participation rate (in percent)

Labor force group As projected in -- Actual As projected in -- Actual

1973 1976 1978 1980 1983 1985 1990 1973 1976 1978 1980 1983 1985 1990

Total 110,576 113,839 119,366 122,375 124,951 122,653 124,787 62.0 63.6 66.2 67.9 66.9 65.7 66.4

Men, 16 and older 66,947 65,220 65,115 65,880 67,701 67,146 68,234 79.1 77.3 76.4 77.2 76.5 75.8 76.1
  16 and 17 years 1,511 1,612 1,740 1,733 1,664 1,453 1,477 45.6 50.8 54.9 54.5 51.0 44.4 43.7
  18 and 19 years 2,159 2,364 2,459 2,483 2,459 2,387 2,389 63.2 71.4 74.4 74.3 73.2 70.2 67.0
  20 to 24 years 6,462 6,671 6,957 7,066 7,151 7,323 7,291 81.1 82.1 85.0 86.4 84.4 86.3 84.3
  25 to 34 years 19,382 18,545 18,401 18,453 19,569 19,665 19,813 95.4 94.7 93.9 94.3 93.7 94.1 94.2
  35 to 44 years 17,131 16,571 16,593 16,672 17,469 17,318 17,268 95.6 94.8 94.8 95.2 95.6 94.7 94.4
  45 to 54 years 10,863 10,901 10,851 11,022 11,142 11,096 11,177 92.5 90.2 89.4 90.8 91.3 90.8 90.7
  55 to 59 years 4,109 3,990 3,870 3,922 3,842 3,849 4,014 86.9 81.6 77.6 78.7 78.1 78.3 79.8
  60 to 64 years 3,195 2,714 2,513 2,703 2,577 2,446 2,771 69.9 57.7 52.0 55.9 52.8 50.2 55.5
  65 to 69 years 1,365 1,125 932 1,019 1,019 873 1,192 34.4 26.6 21.2 23.2 23.3 20.0 26.0
  70 years and older 770 727 799 807 809 736 841 11.6 10.7 11.2 11.3 10.3 9.4 10.8

Women, 16 and older 43,629 48,619 54,253 56,495 57,250 55,507 56,554 46.5 51.4 57.1 59.6 58.3 56.6 57.5
  16 and 17 years 1,205 1,448 1,608 1,685 1,461 1,309 1,356 37.4 46.9 52.1 54.7 46.2 41.4 41.9
  18 and 19 years 1,975 2,201 2,531 2,509 2,317 2,139 2,188 56.2 62.5 72.1 72.1 66.5 61.3 60.5
  20 to 24 years 5,808 6,656 7,086 7,131 7,035 6,641 6,552 66.3 75.2 80.4 81.4 78.1 73.8 71.6
  25 to 34 years 10,669 13,077 16,063 16,568 16,804 16,366 15,990 51.6 63.5 78.1 80.7 78.1 76.2 73.6
  35 to 44 years 10,216 11,678 13,820 14,581 14,974 14,458 14,576 54.0 63.0 74.5 78.6 78.6 75.9 76.5
  45 to 54 years 7,362 7,795 7,830 8,320 8,718 8,808 9,316 58.3 60.3 60.5 64.3 67.1 67.8 71.2
  55 to 59 years 2,853 2,703 2,642 2,650 2,791 2,779 3,059 53.3 51.0 49.5 49.7 51.1 51.0 55.3
  60 to 64 years 2,150 1,811 1,628 1,826 1,821 1,869 2,016 39.2 33.7 30.1 33.8 32.1 33.0 35.5
  65 to 69 years 864 768 649 772 829 705 941 16.7 14.2 11.9 14.1 15.1 12.9 17.0
  70 years and older 527 482 394 453 500 433 561 5.0 4.4 3.5 4.0 4.0 3.5 4.8

Whites -- -- 103,751 105,867 107,734 105,467 107,177 -- -- 66.9 68.3 67.3 65.9 66.8
  Men -- -- 57,185 57,800 59,201 58,524 59,298 -- -- 77.4 78.1 77.4 76.5 76.9
  Women -- -- 46,586 48,067 48,533 46,943 47,879 -- -- 57.4 59.3 58.1 56.2 57.5

Blacks and others -- -- 15,615 16,508 17,217 17,186 17,610 -- -- 62.0 65.8 64.8 64.5 63.7
  Men -- -- 7,930 8,080 8,500 8,622 8,936 -- -- 69.9 71.5 71.0 71.7 71.1
  Women -- -- 7,683 8,428 8,717 8,564 8,674 -- -- 55.6 61.1 59.7 58.6 57.6
NOTE: Dash indicates data not available.
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Appendix Table 2 . Difference between the 1990 labor force participation rates and
the projections made in 1973, 1976, 1978, 1980, 1983, and 1985

Labor force group Percentage-point difference Absolute percentage-point error
1973 1976 1978 1980 1983 1985 1973 1976 1978 1980 1983 1985

Total -4.4 -2.8 -0.2 1.5 0.5 -0.7 6.6 4.2 0.3 2.3 0.8 1.1

Men, 16 and older 3.0 1.2 .3 1.1 .4 -.3 3.9 1.6 .4 1.4 .5 .4
  16 and 17 years 1.9 7.1 11.2 10.8 7.3 .7 4.3 16.2 25.6 24.7 16.7 1.6
  18 and 19 years -3.8 4.4 7.4 7.3 6.2 3.2 5.7 6.6 11.0 10.9 9.3 4.8
  20 to 24 years -3.2 -2.2 .7 2.1 .1 2.0 3.8 2.6 .8 2.5 .1 2.4
  25 to 34 years 1.2 .5 -.3 .1 -.5 -.1 1.3 .5 .3 .1 .5 .1
  35 to 44 years 1.2 .4 .4 .8 1.2 .3 1.3 .4 0.4 .8 1.3 .3
  45 to 54 years 1.8 -.5 -1.3 .1 .6 .1 2.0 .6 1.4 .1 .7 .1
  55 to 59 years 7.1 1.8 -2.2 -1.1 -1.7 -1.5 8.9 2.3 2.8 1.4 2.1 1.9
  60 to 64 years 14.4 2.2 -3.5 .4 -2.7 -5.3 25.9 4.0 6.3 .7 4.9 9.5
  65 to 69 years 8.4 .6 -4.8 -2.8 -2.7 -6.0 32.3 2.3 18.5 10.8 10.4 23.1
  70 years and older .8 -.1 .4 .5 -.5 -1.4 7.6 .8 3.6 4.6 4.5 13.0

Women, 16 and older -11.0 -6.1 -.4 2.1 .8 -.9 19.1 10.6 .7 3.7 1.4 1.6
  16 and 17 years -4.5 5.0 10.2 12.8 4.3 -.5 10.7 11.9 24.3 30.5 10.3 1.2
  18 and 19 years -4.3 2.0 11.6 11.6 6.0 .8 7.1 3.3 19.2 19.2 9.9 1.3
  20 to 24 years -5.3 3.6 8.8 9.8 6.5 2.2 7.4 5.0 12.3 13.7 9.1 3.1
  25 to 34 years -22.0 -10.1 4.5 7.1 4.5 2.6 29.9 13.7 6.1 9.6 6.1 3.5
  35 to 44 years -22.5 -13.5 -2.0 2.1 2.1 -0.6 29.4 17.6 2.6 2.7 2.7 0.8
  45 to 54 years -12.9 -10.9 -10.7 -6.9 -4.1 -3.4 18.1 15.3 15.0 9.7 5.8 4.8
  55 to 59 years -2.0 -4.3 -5.8 -5.6 -4.2 -4.3 3.6 7.8 10.5 10.1 7.6 7.8
  60 to 64 years 3.7 -1.8 -5.4 -1.7 -3.4 -2.5 10.4 5.1 15.2 4.8 9.6 7.0
  65 to 69 years -.3 -2.8 -5.1 -2.9 -1.9 -4.1 1.8 16.5 30.0 17.1 11.2 24.1
  70 years and older .2 -.4 -1.3 -.7 -.7 -1.2 5.2 7.5 26.6 15.7 15.1 26.1

Whites -- -- .1 1.5 .5 -.9 -- -- .1 2.2 .7 1.3
  Men -- -- .5 1.2 .5 -.4 -- -- .7 1.6 .7 .5
  Women -- -- -.1 1.8 .6 -1.3 -- -- .2 3.1 1.0 2.3

Blacks and others -- -- -1.7 2.1 1.1 .8 -- -- 2.7 3.3 1.7 1.3
  Men -- -- -1.2 .4 -.1 .6 -- -- 1.7 .6 .1 .8
  Women -- -- -2.0 3.5 2.1 1.0 -- -- 3.5 6.1 3.6 1.7

Mean absolute percent error -- -- -- -- -- -- 10.8 7.0 11.6 9.5 6.9 6.8
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Chart 1. Range of projections for 1990, made 1973-85
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