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&URS�&XWWLQJ�YHUVXV�)DUPHU�5HSRUWV��

5HYLHZ�RI�6ZHGLVK�)LQGLQJV

/DUV�+DJEODG

6WDWLVWLFV�6ZHGHQ

$%675$&7���,Q�������6WDWLVWLFV�6ZHGHQ�LQWURGXFHG�REMHFWLYH�FURS�\LHOG�VXUYH\V�WR�GHWHUPLQH�WKH�VL]H�RI�WKH�KDUYHVWHG�\LHOG��
7KH�PHWKRG�LV�FDOOHG�´REMHFWLYHµ�EHFDXVH�WKH�ILJXUHV�UHWXUQHG�DUH�EDVHG�RQ�WKH�PHDVXUHPHQW�DQG�ZHLJKLQJ�RI�VDPSOHV�ZKLFK�DUH
WDNHQ�XVLQJ�VWDWLVWLFDO�VDPSOLQJ�PHWKRGV���7KLV�FURS�FXWWLQJ�LQFOXGHG�FHUHDOV��SRWDWRHV�DQG�OH\�IRU�KD\�DQG�VLODJH�

%XGJHW�FRQVWUDLQWV�DQG�OHVV�QHHG�IRU�DFFXUDWH�DQG�GHWDLOHG�VWDWLVWLFV�OHG�WR�D�UHYLHZ�RI�WKH�VFRSH�DQG�PHWKRGV���,W�ZDV�LQWHQGHG�WR
VXEVWLWXWH�WKH�REMHFWLYH�FURS�\LHOG�VXUYH\V�ZLWK�FURS�\LHOG�GDWD�FROOHFWHG�GLUHFWO\�IURP�WKH�IDUPHUV���3LORW�VWXGLHV�ZHUH�SHUIRUPHG
WR�ILQG�RXW�WKH�TXDOLW\�RI�IDUPHUV·�UHSRUWV�FRPSDUHG�ZLWK�WKH�2EMHFWLYH�&URS�<LHOG�6XUYH\V���5HVXOWV�DQG�FRQFOXVLRQV�IURP�WKHVH
VWXGLHV�DUH�SUHVHQWHG�LQ�WKLV�UHSRUW�

)DUPHUV·�UHSRUWV�E\�PDLO�HQTXLU\�JDYH�XQUHOLDEOH�HVWLPDWHV�FRPSDUHG�ZLWK�WKH�2EMHFWLYH�&URS�<LHOG�6XUYH\V��HVSHFLDOO\�IRU
SRWDWRHV�DQG�OH\���)RU�WKHVH�FURSV��WKH�REMHFWLYH�PHWKRG�LV�VWLOO�FRQVLGHUHG�WR�EH�WKH�PRVW�SUDFWLFDEOH�SURFHGXUH���)RU�JUDLQ�FURSV�
LW�ZDV�GHFLGHG�WR�WHVW�LQWHUYLHZV�ZLWK�IDUPHUV�DV�DQ�DOWHUQDWLYH�PHWKRG���7KLV�DSSURDFK�OHG�WR�PRUH�UHOLDEOH�HVWLPDWHV��HYHQ�LI�QRW
IXOO\�VDWLVIDFWRU\���7KH�´LQWHUYLHZµ�PHWKRG�ZDV�LQWURGXFHG�LQ������IRU�WKH�RIILFLDO�6ZHGLVK�FURS�\LHOG�VWDWLVWLFV�IRU�JUDLQ�FURSV�

�� ,QWURGXFWLRQ

&URS�\LHOG�VWDWLVWLFV�DUH�FROOHFWHG�LQ�PDQ\�GLIIHUHQW�ZD\V��LQWHUYLHZV�ZLWK�IDUPHUV��PDLO�HQTXLULHV�WR
IDUPHUV��HVWLPDWHV�E\�DJULFXOWXUDO�H[SHUWV��EXW�DOVR�PRUH�REMHFWLYH�PHWKRGV�OLNH�FURS�FXWWLQJ�DQG
ZHLJKLQJ�RI�VDPSOHV���0HWKRGV�EDVHG�RQ�FURS�\LHOG�VLPXODWLRQ�PRGHOV�DQG�UHPRWH�VHQVLQJ�ZLOO�DOVR
EHFRPH�LQFUHDVLQJO\�LQWHUHVWLQJ���'DWD�FROOHFWLRQ�PHWKRGV�DOVR�GLIIHU�IRU�YDULRXV�FURSV�LQ�D�FRXQWU\
GHSHQGLQJ�RQ�WKH�FRQGLWLRQV�DQG�SRVVLELOLWLHV��DQG�RIWHQ�D�FRPELQDWLRQ�RI�GLIIHUHQW�PHWKRGV�LV�XVHG��
,QWHUQDWLRQDOO\��REMHFWLYH�\LHOG�VXUYH\V�ZLWK�FURS�FXWWLQJ�DUH�XQGHUWDNHQ�LQ�VRPH�FRXQWULHV��RQH�RI
ZKLFK�LV�6ZHGHQ���,Q�RWKHU�(&�FRXQWULHV��FURS�\LHOG�GDWD�DUH�XVXDOO\�FROOHFWHG�E\�IDUPHUV·�UHSRUWV
WKURXJK�PDLO�HQTXLULHV�

7KH�ROGHVW�\LHOG�GDWD�IRU�6ZHGHQ�FDQ�EH�WUDFHG�EDFN�WR�WKH���WK�FHQWXU\���<LHOG�GDWD�IURP�WKLV�SHULRG
ZHUH�EDVHG�RQ�D�JHQHUDO�DVVHVVPHQW�RI�DOO�W\SHV�RI�FHUHDOV���7KHVH�VXEMHFWLYH�HVWLPDWHV�EHFDPH�PRGLILHG
DV�WLPH�SURJUHVVHG�EXW�ZHUH�VWLOO�WKH�EDVLV�RI�RXU�FURS�\LHOG�VWDWLVWLFV�XS�WR�WKH�����V���'XULQJ�WKH
6HFRQG�:RUOG�:DU��WKH�FURS�\LHOG�VWDWLVWLFV�EHFDPH�LQFUHDVLQJO\�PRUH�LPSRUWDQW�VLQFH�WKH\�SURYLGHG�D
EDVLV�IRU�IRRG�UDWLRQLQJ���7KH�VXEMHFWLYH�FURS�\LHOG�HVWLPDWHV�ZHUH�IRXQG�WR�EH�OHVV�GHSHQGDEOH�
HVSHFLDOO\�LQ�\HDUV�ZLWK�ODUJH�GHYLDWLRQV�IURP�QRUPDO�\LHOGV���7KLV�OHG�WR�GHPDQGV�IRU�PRUH�UHOLDEOH
FURS�\LHOG�VXUYH\V�

2EMHFWLYH�&URS�<LHOG�6XUYH\V��2&<6��ZHUH�LQWURGXFHG�LQ�6ZHGHQ�LQ������IRU�SURGXFLQJ�WKH�RIILFLDO
FURS�\LHOG�VWDWLVWLFV���7KH\�ZHUH�GHVLJQHG�DIWHU�D�VHULHV�RI�H[SHULPHQWV�DQG�SLORW�VXUYH\V��DQG�KDYH�EHHQ
FRQWLQXRXVO\�LPSURYHG���7KH�PHWKRG�LV�FDOOHG�´REMHFWLYHµ�EHFDXVH�LW�LV�EDVHG�RQ�SUREDELOLW\�VDPSOLQJ
DQG�SK\VLFDO�PHDVXUHPHQWV�ZLWK�VDPSOHV�EHLQJ�WDNHQ�LQ�WKH�ILHOGV���*UDLQ�FURSV��SRWDWRHV�DQG�OH\�IRU
KD\�DQG�VLODJH�KDYH�EHHQ�LQFOXGHG�LQ�WKH�2&<6�

7KH�2&<6�ZHUH�YHU\�FRPSUHKHQVLYH�IRU�D�ORQJ�SHULRG���6FRSH�DQG�FRYHUDJH�RI�WKH�VXUYH\�SURJUDPPH
ZHUH�GLPHQVLRQHG�WR�VXSSO\�FURS�\LHOG�GDWD�IRU�WKH�*RYHUQPHQW�&URS�,QVXUDQFH�6\VWHP���:LWKLQ�WKLV
IUDPH��RWKHU�QHHGV�IRU�\LHOG�GDWD�ZHUH�FRYHUHG���7KHLU�VFRSH�DQG�FRYHUDJH�KDV�EHHQ�JUHDWO\�UHGXFHG



���

VLQFH�������PDLQO\�IRU�EXGJHW�UHDVRQV��EXW�DOVR�EHFDXVH�RI�WKH�GHFUHDVHG�QHHG�RI�DFFXUDWH�DQG�GHWDLOHG
VWDWLVWLFV�IRU�WKH�&URS�,QVXUDQFH�6\VWHP��ZKLFK�ZDV�DOVR�WHUPLQDWHG�LQ������

,Q�������IRU�UHDVRQV�RI�HFRQRP\��WKH�*RYHUQPHQW�DVVLJQHG�6WDWLVWLFV�6ZHGHQ�WR�PDNH�D�WKRURXJK
UHYLHZ�RI�WKH�VFRSH�DQG�PHWKRGV�IRU�6ZHGLVK�\LHOG�VWDWLVWLFV���$�QHZ�V\VWHP�ZDV�ODXQFKHG�LQ��������,W
ZDV�EDVHG�RQ�D�FRPELQDWLRQ�RI�IDUPHUV·�UHSRUWV�DQG�REMHFWLYH�FURS�\LHOG�VXUYH\V���)XUWKHU�EXGJHW
FRQVWUDLQWV�OHG�WR�D�FKDQJHG�DSSURDFK�IRU��������7KH�2&<6�DUH�SUDFWLVHG�IRU�SRWDWR�FURSV�RQO\��
)DUPHUV·�SRVW�KDUYHVW�HVWLPDWHV��FROOHFWHG�E\�LQWHUYLHZV��DUH�QRZ�WKH�PDLQ�PHWKRG�IRU�JUDLQ�FURSV��
&RPSDULVRQV�EHWZHHQ�UHVXOWV�IURP�GLIIHUHQW�PHWKRGV�KDYH�EHHQ�PDGH�ERWK�EHIRUH�WKH�2&<6�ZHUH
LQWURGXFHG��GXULQJ�WKH�WLPH�WKH\�ZHUH�SHUIRUPHG��DQG�ZKHQ�WKH�PHWKRG�EHJDQ�WR�JHW�SKDVHG�RXW���6RPH
RI�WKLV�PDWHULDO�DQG�RI�WKHVH�ILQGLQJV�DUH�GHVFULEHG�LQ�WKLV�UHSRUW�

�� 7KH�2EMHFWLYH�&URS�<LHOG�6XUYH\V

)RU�DOPRVW����\HDUV��6ZHGLVK�FURS�\LHOG�VWDWLVWLFV�KDYH�EHHQ�EDVHG�RQ�QDWLRQZLGH�REMHFWLYH�FURS�\LHOG
VXUYH\V�RI�WKH�IROORZLQJ�PDMRU�FURSV��ZLQWHU�ZKHDW��ZLQWHU�U\H��VSULQJ�ZKHDW��EDUOH\��RDWV��OH\�IRU�KD\
RU�VLODJH��LQFOXGLQJ�UH�JURZWK��DQG�SRWDWRHV���7KXV��WKHUH�DUH�XQLTXH�SRVVLELOLWLHV�WR�FRPSDUH�IDUPHUV·
HVWLPDWHV�ZLWK�WKH�2&<6�ZKLFK�DUH�VXSSRVHG�WR�JLYH�XQELDVHG�UHVXOWV�

��� 0HDVXUHPHQW�3URFHGXUHV

6DPSOH�SORWV�DUH�FXW�GXJ�SULRU�WR�WKH�IDUPHU·V�KDUYHVW���7KH�VKDSH��VL]H�DQG�ORFDWLRQ�RI�WKH�VDPSOH�SORWV
ZHUH�WKRURXJKO\�WHVWHG�EHIRUH�WKH�2&<6�PHWKRG�ZDV�LQWURGXFHG���,W�ZDV�GHFLGHG�WKDW�IRU�JUDLQ�DQG�OH\
VDPSOHV��SORWV�RI�����VTXDUH�PHWUH�ZRXOG�EH�VXIILFLHQW��WKDW�FLUFXODU�VDPSOH�SORWV�ZRXOG�EH�DSSURSULDWH�
DQG�WKDW�WKH�YDULDWLRQ�ZLWKLQ�WKH�ILHOG�UHTXLUHV�DW�OHDVW�WZR�VDPSOH�SORWV�SHU�ILHOG���,Q�ILHOGV�XQGHU
SRWDWRHV��WKH�VDPSOH�SORWV�DUH�����PHWUHV�RI�D�URZ�

7KH�OH\�DQG�JUDLQ�VDPSOHV�DUH�VHQW�WR�WKH�ODERUDWRU\�RI�6WDWLVWLFV�6ZHGHQ��ZKHUH�WKH\�DUH
WKUHVKHG�FKRSSHG��GULHG�WR�]HUR�SHUFHQW�ZDWHU�FRQWHQW�DQG�ZHLJKHG���7KH�SRWDWR�VDPSOHV�DUH�ZHLJKHG�LQ
WKH�ILHOG��WKH�ZHLJKWV�DUH�HQWHUHG�RQ�IRUPV�DQG�VHQW�WR�6WDWLVWLFV�6ZHGHQ���&HUWDLQ�FRPSOHPHQWDU\
LQIRUPDWLRQ�LV�DOVR�REWDLQHG��H�J��XQKDUYHVWHG�DUHD�

7KH�2&<6�FDQ�GHOLYHU�DFFXUDWH�SUHOLPLQDU\�UHVXOWV�IDLUO\�HDUO\��EHIRUH�WKH�IDUPHUV·�KDUYHVWV�DUH
FRPSOHWHG���)RU�JUDLQ��D�V\VWHP�RI�VDPSOLQJ�DGDSWHG�WR�ULSHQHVV�LV�XVHG���7KLV�LPSOLHV�WKDW�WKH�VDPSOLQJ
PXVW�EH�VWDUWHG�DV�VRRQ�DV�WKH�FURS�KDV�UHDFKHG�´ELQGHU�ULSHQHVVµ��ZKLFK�QRUPDOO\�RFFXUV�����ZHHNV
EHIRUH�WKH�IDUPHUV·�KDUYHVWLQJ���$W�WKLV�VWDJH�RI�ULSHQHVV��WKH�DVVLPLODWLRQ�LQ�WKH�JUDLQ�KDV�EHHQ
FRPSOHWHG���+RZHYHU��WKLV�VDPSOLQJ�DGDSWHG�WR�WKH�ULSHQHVV�RI�WKH�SORWV�LV�QRW�DSSOLHG�LI�WKHUH�LV�D�ULVN
WKDW�WKH�\LHOG�ZLOO�VXEVWDQWLDOO\�GHFUHDVH�GXULQJ�WKH�SHULRG�XS�WR�KDUYHVWLQJ���$OVR��IRU�SRWDWRHV�DQG�OH\
FURSV��FHUWDLQ�UXOHV�DUH�DSSOLHG�IRU�HDUO\�KDUYHVWLQJ�RI�WKH�VDPSOH�SORWV���7KXV��WLPHOLQHVV�LV�DQ
DGYDQWDJH�IRU�WKH�2&<6�PHWKRG�

��� 6DPSOLQJ�3URFHGXUHV

)RU�VDPSOLQJ�WR�HVWLPDWH�\LHOGV�SHU�KHFWDUH�DQG�WRWDO�\LHOG��DUHD�GDWD�IURP�WKH�)DUP�5HJLVWHU�RI
6WDWLVWLFV�6ZHGHQ�KDYH�EHHQ�XVHG�VLQFH��������7KH�5HJLVWHU�FRYHUV�DOO�KROGLQJV�ZLWK�PRUH�WKDQ
����KHFWDUHV�RI�DUDEOH�ODQG���,W�LV�XSGDWHG�\HDUO\��EXW�VLQFH������WKHUH�LV�UHJLVWUDWLRQ�RI�FURS�DUHDV�RQO\
IRU�D�VDPSOH�RI�IDUPV���7KH�QRQ�UHVSRQVH�LV�YHU\�ORZ�DQG�WKH�TXDOLW\�RI�ILJXUHV�JLYHQ�LV�JRRG��ZKLFK�LV
DOVR�FRQILUPHG�WKURXJK�DQQXDO�ILHOG�FKHFNV�DW�D�VDPSOH�RI�IDUPV�



���

6LQFH�������WKH�VDPSOH�IRU�WKH�2&<6�IRU�FHUHDOV�DQG�OH\�LQFOXGHV�KROGLQJV�ZLWK�PRUH�WKDQ���KHFWDUHV
RQO\���$�PXOWLVWDJH�GHVLJQ�KDV�EHHQ�XVHG�ZLWK�D�V\VWHPDWLF�336�VDPSOH�RI�KROGLQJV�DQG�ILHOGV���7KH
VDPSOH�SORWV�DUH�VHOHFWHG�DW�UDQGRP�LQ�WKH�ILHOGV���7KH�VDPSOH�IRU�SRWDWRHV�KDV�D�VLPLODU�PXOWLVWDJH
GHVLJQ�DQG�D�UDQGRP�VHOHFWLRQ�RI�VDPSOH�SORWV�LQ�WKH�ILHOGV�

��� 7KH�)LHOG�6WDII

)LHOGZRUN�LV�FRQGXFWHG�E\�HQXPHUDWRUV�HPSOR\HG�DOO�RYHU�WKH�FRXQWU\�DW�WKH�&RXQW\�%RDUGV���7KHVH
HQXPHUDWRUV�RSHUDWH�XQGHU�LQVWUXFWLRQV�DFFRUGLQJ�WR�D�GHWDLOHG�PDQXDO�DQG�VXSHUYLVLRQ�RI�WKH�&RXQW\
%RDUGV���0RVW�RI�WKH�HQXPHUDWRUV�KDYH�DJULFXOWXUDO�H[SHULHQFH���7UDLQLQJ�LQFOXGHV�DQQXDO�FRXUVHV��DQG
WKH�HQXPHUDWRUV�DUH�DOVR�YLVLWHG�UDQGRPO\�E\�WKH�VXSHUYLVRUV�DQG�6WDWLVWLFV�6ZHGHQ�VWDII�WR�HQVXUH�WKDW
ZRUN�LV�LQ�FRQFRUG�ZLWK�WKH�LQVWUXFWLRQV�

�� 3LORW�6WXGLHV

$�QXPEHU�RI�SLORW�VWXGLHV�ZHUH�SHUIRUPHG�GXULQJ�����������ZLWK�WKH�DLP�WR�GHYHORS�PHWKRGV�IRU
FROOHFWLQJ�\LHOG�GDWD�GLUHFWO\�IURP�WKH�IDUPHUV���)DUPHUV·�HVWLPDWHV�ZHUH�VXSSRVHG�WR�EH�D�SRVVLEOH�ZD\
WR�JHW�OHVV�H[SHQVLYH�FURS�\LHOG�VWDWLVWLFV�WKDQ�WKRVH�REWDLQHG�WKURXJK�WKH�2EMHFWLYH�&URS�<LHOG
6XUYH\V��DOWKRXJK�OHVV�UHOLDEOH���$�FRPELQDWLRQ�RI�2&<6�DQG�IDUPHUV·�UHSRUWV�FRXOG�SHUKDSV�DOVR�EH�D
SUDFWLFDEOH�DSSURDFK�

��� 7KH������6WXG\�³�PDLO�HQTXLULHV�WR�IDUPHUV�LQ�ILYH�FRXQWLHV

,Q�������PDLO�TXHVWLRQQDLUHV�ZHUH�VHQW�WR�D�336�VDPSOH�RI�DERXW�������IDUPV�LQ�ILYH�RI�WKH����FRXQWLHV��
7KH�VDPSOH�ZDV�GUDZQ�IURP�WKH�)DUP�5HJLVWHU�LQ�WKH�VDPH�ZD\�DV�WKH�ILUVW�VWDJH�RI�WKH�VDPSOH�IRU�WKH
REMHFWLYH�FURS�\LHOG�VXUYH\���,W�ZDV�LQGHSHQGHQW�RI�WKH�RQJRLQJ�2&<6���7KH�HQTXLU\�FRYHUHG�ILYH
FHUHDO�FURSV�DQG�ILUVW�FXW�RI�OH\�

7KH�UHVXOWV�IRU�FHUHDOV�ZHUH�UDWKHU�SURPLVLQJ���7KHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�IRU�WKH�ILYH
FRXQWLHV�ZKHQ�WKH�WZR�PHWKRGV�ZHUH�FRPSDUHG�DQG�QR�WHQGHQF\�RI�ELDV�LQ�WKH�HVWLPDWHV�RI�FURS�\LHOG
SHU�KHFWDUH���2Q�WKH�RWKHU�KDQG��WKH�UHVXOWV�IRU�OH\��ILUVW�FXW�RQO\��SURYHG�XQDFFHSWDEOH��ZLWK�VLJQLILFDQW
XQGHU�HVWLPDWHV�RI�DERXW����SHUFHQW��������ZDV�D�IDLUO\�QRUPDO�\HDU�IURP�DQ�DJULFXOWXUDO�SRLQW�RI�YLHZ��
6WDWLVWLFV�6ZHGHQ�FODLPHG�WKDW�WHVW�HQTXLULHV�VKRXOG�EH�XQGHUWDNHQ�RYHU�VHYHUDO�\HDUV��KRSHIXOO\
LQFOXGLQJ�VRPH�QRQ�QRUPDO�\HDUV��LQ�RUGHU�WR�EH�DEOH�WR�GUDZ�UHOLDEOH�FRQFOXVLRQV�

��� 7KH������6WXG\�³�PDLO�HQTXLULHV�WR�IDUPHUV�LQ�ILYH�FRXQWLHV

7KLV�VWXG\�FRYHUHG�WKH�VDPH�ILYH�FRXQWLHV�DV�LQ��������$SSUR[LPDWHO\�WKH�VDPH�DSSURDFK�ZDV�DSSOLHG
LQ�WKH������SLORW�VXUYH\���7KH�TXHVWLRQQDLUH�ZDV��KRZHYHU��PXFK�LPSURYHG�DQG�SRWDWR�\LHOGV�ZHUH�DOVR
LQFOXGHG�

����� ([HFXWLRQ

$ERXW�RQH�PRQWK�EHIRUH�WKH�KDUYHVW��DQ�LQWURGXFWRU\�OHWWHU�ZDV�VHQW�WR�WKH�IDUPHUV�DQG�LQ�PLG�2FWREHU
ZKHQ�PRVW�KDUYHVWLQJ�ZDV�FRPSOHWHG��QHZ�OHWWHUV�DQG�WKH�TXHVWLRQQDLUHV�ZHUH�PDLOHG���$UHDV�RI�WKH
DFWXDO�FURSV�DFFRUGLQJ�WR�WKH������)DUP�5HJLVWHU�ZHUH�SUHSULQWHG�RQ�WKH�TXHVWLRQQDLUHV���)URP
HYDOXDWLRQ�VWXGLHV�LQ�WKH�)DUP�5HJLVWHU��LW�LV�NQRZQ�WKDW�WKH�QHW�VRZQ�DUHDV�IRU�FHUHDO�FURSV�DQG�OH\�DUH
����SHUFHQW��DQG�XS�WR����SHUFHQW�IRU�FHUWDLQ�FURSV�DQG�UHJLRQV��OHVV�WKDQ�UHSRUWHG�WR�WKH�)DUP�5HJLVWHU��
7KLV�PHDQV�WKDW�HVWLPDWHV�RI�\LHOGV�SHU�KHFWDUH�DFFRUGLQJ�WR�WKH�PDLO�HQTXLU\��ZKHQ�EDVHG�RQ�WRWDO�\LHOG



���

GLYLGHG�E\�DFUHDJH��ZLOO�EH�VRPHZKDW�ORZHU�WKDQ�WKRVH�RI�WKH�REMHFWLYH�FURS�\LHOG�VXUYH\V��ZKHUH�WKH
\LHOGV�DUH�EDVHG�RQ�DFWXDO�QHW�VRZQ�DUHDV���,Q�RUGHU�WR�PDNH�PDWHULDOV�FRPSDUDEOH��WKH�HVWLPDWHV�RI
FURS�DUHDV�RI�WKH�PDLO�HQTXLU\�ZHUH�UHGXFHG�E\�WKH�UHOHYDQW�FRQYHUVLRQ�IDFWRUV���)RU�SRWDWRHV��D
FRUUHVSRQGLQJ�FRQYHUVLRQ�ZDV�PDGH���7KXV��GLVFUHSDQFLHV�LQ�DUHD�GHILQLWLRQV�ZHUH�WDNHQ�LQWR�DFFRXQW�

����� 5HVXOWV

7KH�JURZLQJ�VHDVRQ�RI������KDSSHQHG�WR�EH�H[WUHPHO\�GU\�XS�WR�PLG�-XO\���7KH�GURXJKW�VHULRXVO\
DIIHFWHG�PDMRU�SDUWV�RI�6RXWKHUQ�DQG�:HVWHUQ�6ZHGHQ���7KH�UHVXOWV�RI�WKH�PDLO�HQTXLU\�ZHUH�REYLRXVO\
LQIOXHQFHG�E\�WKLV�IDFW�DQG�ZHUH�JHQHUDOO\�PXFK�ORZHU�WKDQ�WKRVH�RI�WKH�REMHFWLYH�FURS�\LHOG�VXUYH\���,Q
PDQ\�FDVHV��WKH�GHYLDWLRQV�ZHUH�UHPDUNDEOH�DQG�RIWHQ�VWDWLVWLFDOO\�VLJQLILFDQW���+RZHYHU��WKH
GLIIHUHQFHV�YDULHG�VXEVWDQWLDOO\�DQG�WKH\�ZHUH�QRW�XQDPELJXRXV���,Q�D�IHZ�FDVHV��WKH�PDLO�HQTXLU\�HYHQ
VKRZHG�VLJQLILFDQWO\�KLJKHU�\LHOGV�WKDQ�WKH�2&<6���7KHUH�ZDV�QR�HYLGHQW�SDWWHUQ�LQ�WKH�GLIIHUHQFHV�

7DEOH���VKRZV�WKDW��RQ�DQ�DYHUDJH�EDVHG�RQ�WKH�HQWLUH�PDWHULDO��WKH�GLIIHUHQFHV�ZHUH�H[WUHPHO\�KLJK�IRU
OH\�DQG�SRWDWRHV������SHUFHQW�LQ�ERWK�FDVHV���$V�IRU�FHUHDOV��WKH�DYHUDJH�GLIIHUHQFHV�ZHUH�VPDOOHU�
YDU\LQJ�IURP�DERXW����SHUFHQW�IRU�ZLQWHU�U\H�WR����SHUFHQW�ERWK�IRU�ZLQWHU�DQG�VSULQJ�ZKHDW���/RRNLQJ
DW�WKH�PD[LPXP�GLIIHUHQFHV�DW�WKH�FRXQW\�OHYHO��WKHVH�ZHUH�VXUSULVLQJO\�KLJK���,Q�WKH�FDVH�RI�RDWV��WKH
PD[LPXP�\LHOG�GLIIHUHQFHV�ZHQW�LQ�WKH�RSSRVLWH��SOXV��GLUHFWLRQ��L�H��WKH�PDLO�HQTXLU\�RYHUHVWLPDWHG�WKH
\LHOGV�

7DEOH��� <LHOGV�DFFRUGLQJ�WR�WKH�2EMHFWLYH�&URS�<LHOG�6XUYH\��2&<6��DQG�0DLO�(QTXLU\�LQ�����

0DWHULDO�IURP�ILYH�FRXQWLHV�SRROHG�WRJHWKHU

&URS
<LHOG�DFFRUGLQJ�WR� $YHUDJH

GLIIHUHQFH
0D[LPXP�GLIIHUHQFH

DW�FRXQW\�OHYHO2&<6 0DLO�HQTXLU\
NJ�KD NJ�KD SHUFHQW SHUFHQW

:LQWHU�ZKHDW ����� ����� ���� ���

6SULQJ�ZKHDW ����� ����� ���� ���

:LQWHU�U\H ����� ����� ���� ���

%DUOH\ ����� ����� ���� ���

2DWV ����� ����� ���� ���

/H\�IRU�KD\�RU�VLODJH
�ILUVW�FXW�

����� ����� ����� ���

7DEOH�SRWDWRHV ������ ������ ����� ���

&RQFOXVLRQV�IURP�WKH������DQG������SLORW�HQTXLULHV�

& 6WDWLVWLFV�RQ�FURS�\LHOGV�IRU�OH\�DQG�SRWDWRHV��ERWK�PDMRU�FURSV�LQ�6ZHGHQ��FDQQRW�EH�EDVHG�RQ
PDLO�HQTXLULHV�

& ,Q�VLWXDWLRQV�ZLWK�H[WUHPH�FURS�FRQGLWLRQV��OLNH�������ZKHQ�VWDWLVWLFDO�LQIRUPDWLRQ�LV�PRVW
LPSRUWDQW��LW�LV�QRW�DGYLVDEOH�WR�XVH�PDLO�HQTXLULHV�WR�IDUPHUV�DV�WKH�RQO\�PHWKRG�IRU�FROOHFWLQJ
GDWD�RQ�FURS�\LHOGV�RI�FHUHDOV�

& 7KH�REMHFWLYH�FURS�\LHOG�VXUYH\V�VKRXOG�EH�PDLQWDLQHG�DOVR�IRU�FHUHDOV��DW�OHDVW�RQ�D�VPDOO�VFDOH
EDVLV��WR�SURYLGH�GDWD�IRU�FRPELQLQJ�ZLWK�RWKHU�OHVV�UHOLDEOH�FURS�\LHOG�GDWD��EXW�DOVR�IRU
´FRQWURO�DQG�FDOLEUDWLRQµ�RI�ZHDWKHU�GHSHQGHQW�FURS�\LHOG�VLPXODWLRQ�PRGHOV�DQG�IURP�UHPRWH
VHQVLQJ�DSSOLFDWLRQV�



���

& 7KH�UHVXOWV�SUHVHQWHG�ZHUH�YDOLG�DW�KLJK�OHYHO�DJJUHJDWLRQ���%URNHQ�GRZQ�WR�FRXQWLHV�DQG�\LHOG
GLVWULFWV��GLIIHUHQFHV�ZHUH�PRUH�IUHTXHQW�DQG�ODUJHU�

��� 7KH������6WXG\�³�SRVW�KDUYHVW�LQWHUYLHZ�E\�YLVLWV�WR�IDUPHUV

$V�D�FRQVHTXHQFH�RI�WKH�GLVFRXUDJLQJ�UHVXOWV�LQ�������LW�ZDV�FRQFOXGHG�WKDW�IXUWKHU�VWXGLHV�ZHUH
UHTXLUHG�LQ�RUGHU�WR�ILQG�DFFHSWDEOH�PHWKRGV�IRU�FROOHFWLQJ�FURS�\LHOG�GDWD�XQGHU�OHVV�H[SHQVLYH
SURFHGXUHV���6R�D�GHFLVLRQ�ZDV�PDGH�WR�WHVW�LQWHUYLHZV�ZLWK�IDUPHUV�DV�DQ�DOWHUQDWLYH�PHWKRG�

7KH�LQWHUYLHZHUV��RIILFLDOV�IURP�WKH�&RXQW\�%RDUGV��YLVLWHG�WKH�VHOHFWHG�IDUPHUV�LQ�6HSWHPEHU�
1RYHPEHU��ZKHQ�KDUYHVW�ZRUN�ZDV�ILQLVKHG�DQG�WKH�IDUPHUV�KDG�DOVR�UHFHLYHG�VWDWHPHQWV�RQ�GHOLYHUHG
TXDQWLWLHV���7KH�VDPSOH�ZDV�DERXW�������IDUPV���&RQGXFWLQJ�LQWHUYLHZV�WKURXJK�YLVLWLQJ�HQDEOHG
PHDVXUHPHQWV�RI�ZDWHU�FRQWHQWV��YROXPH�ZHLJKWV��VWRUHG�TXDQWLWLHV��HWF���ZKLFK�ZRXOG�LPSURYH�WKH
TXDOLW\�RI�WKH�HVWLPDWHV���%DVLF�GDWD�VXFK�DV�UHFHLSWV�RQ�GHOLYHULHV�ZHUH�XVHG�ZKHQ�DYDLODEOH�

7KH�LQWHUYLHZHUV�ZHUH�DOVR�DOORZHG�WR�SHUIRUP�WKH�LQWHUYLHZ�E\�WHOHSKRQH���7KLV�ZDV�XVHG�IRU�VPDOO
IDUPV�DQG�DOVR�IRU�IDUPHUV�H[SHFWHG�WR�EH�DEOH�WR�JLYH�DFFXUDWH�LQIRUPDWLRQ���$V�PDQ\�DV����SHUFHQW
ZHUH�WHOHSKRQH�LQWHUYLHZV�

7DEOH��� <LHOGV�DFFRUGLQJ�WR�WKH�2EMHFWLYH�&URS�<LHOG�6XUYH\��2&<6�

FRPSDUHG�ZLWK�UHVXOWV�IURP�WKH�3LORW�,QWHUYLHZ�6XUYH\�LQ�����

7KH�ZKROH�RI�6ZHGHQ

&URS
2&<6 ,QWHUYLHZV

<LHOG 1XPEHU�RI�IDUPV
'HYLDWLRQ
IURP�2&<6

1XPEHU�RI�IDUPV

NJ�KD SHUFHQW

:LQWHU�ZKHDW ����� ����� ���� ���

6SULQJ�ZKHDW ����� ��� ���� ���

:LQWHU�U\H ����� ��� ���� ���

%DUOH\ ����� ����� ���� �����

2DWV ����� ����� ���� �����

$V�FDQ�EH�VHHQ�LQ�7DEOH����WKHUH�ZDV�QR�WHQGHQF\�RI�XQGHUHVWLPDWLQJ�\LHOGV�DV�LQ�WKH������PDLO
HQTXLU\���7KH�GHYLDWLRQV�UDQJHG�IURP������SHUFHQW�IRU�ZLQWHU�ZKHDW�WR������SHUFHQW�IRU�RDWV���7KHVH
ILJXUHV�UHODWH�WR�QDWLRQDO�OHYHO�

&RQFOXVLRQV�IURP�WKH������SLORW�VWXGLHV�

& ,Q�WKLV�PRUH�´QRUPDOµ�\HDU��IURP�DQ�DJULFXOWXUDO�SRLQW�RI�YLHZ��WKH�LQWHUYLHZ�SLORW�VXUYH\�GLG
QRW�XQGHUHVWLPDWH�WKH�\LHOG�DV�LQ������

& 7KH�LQWHUYLHZLQJ�SURFHVV�EHFDPH�PRUH�H[WHQGHG�WKDQ�H[SHFWHG���3UHOLPLQDU\�UHVXOWV�ZHUH�QRW
DYDLODEOH�XQWLO�WKH�EHJLQQLQJ�RI�'HFHPEHU�

& ,W�ZRXOG�EH�QHFHVVDU\�WR�PDNH�WKH�LQVWUXFWLRQV�PRUH�GHWDLOHG�DQG�SUHFLVH�IRU�WKH�LQWHUYLHZHUV
DQG�WR�VWDQGDUGLVH�WKH�SURFHGXUH�LQ�RUGHU�WR�LPSURYH�WKH�DFFXUDF\�RI�WKH�PHDVXUHPHQWV�DQG�WKH
WLPHOLQHVV�RI�WKH�VWDWLVWLFV�



���

��� 7KH������6WXG\�³�SRVW�KDUYHVW�LQWHUYLHZ�E\�YLVLWV�WR�IDUPHUV

'XULQJ�������D�SRVW�KDUYHVW�SLORW�VXUYH\�RI�WKH�VDPH�VFRSH�DQG�UDQJH�DV�LQ������ZDV�SHUIRUPHG��EXW
ZLWK�LPSURYHG�LQVWUXFWLRQV���7HOHSKRQH�LQWHUYLHZV�ZHUH�DOVR�SHUIRUPHG�WR�VRPH�H[WHQW���7KH�UHVXOWV�DUH
VKRZQ�LQ�7DEOH���

7DEOH��� <LHOGV�DQG�'LIIHUHQFHV�EHWZHHQ�

WKH�2EMHFWLYH�&URS�<LHOG�(VWLPDWHV��2&<6��DQG�)DUPHUV·�(VWLPDWHV�LQ�����

7KH�ZKROH�RI�6ZHGHQ

&URS
2&<6 ,QWHUYLHZV

'LIIHUHQFH
<LHOG

1XPEHU
RI�IDUPV

<LHOG
1XPEHU
RI�IDUPV

NJ�KD NJ�KD NJ�KD SHUFHQW

:LQWHU�ZKHDW ����� ����� ����� ��� ���� ����

6SULQJ�ZKHDW ����� ��� ����� ��� ��� ����

5\H ����� ��� ����� ��� ���� ����

%DUOH\ ����� ����� ����� ����� ��� ����

2DWV ����� ����� ����� ����� ���� ����

$W�WKH�FRXQWU\�OHYHO��WKH�GLIIHUHQFHV�EHWZHHQ�IDUPHUV·�HVWLPDWHV�DQG�2&<6�YDULHG�IURP������SHUFHQW
IRU�ZLQWHU�ZKHDW�WR������IRU�U\H�DQG������SHUFHQW�IRU�RDWV���)RU�VSULQJ�ZKHDW�DQG�EDUOH\��WKH
GLIIHUHQFHV�ZHUH�OHVV�WKDQ���SHUFHQW���)RU�FRXQWLHV��WKH�GLIIHUHQFHV��RI�FRXUVH��YDULHG�PXFK�PRUH��IRU
LQVWDQFH�����SHUFHQW�IRU�U\H�IRU�WKH�FRXQW\�RI�*RWODQG�DQG�����SHUFHQW�IRU�ZLQWHU�ZKHDW�IRU�WKH�FRXQW\
RI�6WRFNKROP�

�� &URS�<LHOG�6XUYH\V����������

$IWHU�WKH�UHYLHZ�LQ�����������RI�WKH�6ZHGLVK�FURS�\LHOG�VWDWLVWLFV��D�GHFLVLRQ�ZDV�PDGH�WR�FKDQJH�WKH
PHWKRGV���7KH�PDLQ�PHWKRG�IRU�FROOHFWLQJ�\LHOG�GDWD�RQ�FHUHDO�FURSV�ZDV�GHFLGHG�WR�EH�LQWHUYLHZV�ZLWK
IDUPHUV�LQ�D�QDWLRQZLGH�VDPSOH�VXUYH\���2EMHFWLYH�\LHOG�VXUYH\V�ZHUH�SURSRVHG�WR�EH�PDLQWDLQHG�DV�WKH
EDVLF�PHWKRG�IRU�SRWDWRHV�DQG�OH\�IRU�KD\�DQG�VLODJH���)RU�FHUHDO�FURSV��WKH�REMHFWLYH�PHWKRG�ZDV
DSSOLHG�LQ�SDUDOOHO�ZLWK�WKH�LQWHUYLHZ�PHWKRG�LQ�D�VDPSOH�RI����RXW�RI�����\LHOG�GLVWULFWV�FRYHULQJ�WKH
ZKROH�FRXQWU\��H[FHSW�IRU�WKH�PRXQWDLQ�UDQJH���7KLV�SDUDOOHO�DSSURDFK�PDGH�LW�SRVVLEOH�WR�FRQWLQXH�WKH
FRPSDULVRQ�EHWZHHQ�WKH�GLIIHUHQW�PHWKRGV�DV�VKRZQ�LQ�7DEOH���

7DEOH��� 'LIIHUHQFHV�EHWZHHQ�(VWLPDWHV�EDVHG�RQ�)DUPHUV·�5HSRUWV�DQG�2EMHFWLYH�<LHOG�(VWLPDWHV�

DV�SHUFHQW�RI�WKH�2EMHFWLYH�(VWLPDWHV

$W�FRXQWU\�OHYHO��H[FHSW�IRU�������ZKLFK�LQFOXGHV���FRXQWLHV�RQO\

&URS
%\�PDLO %\�LQWHUYLHZ

���� ���� ���� ���� ���� ����

:LQWHU�ZKHDW ���� ���� ���� ���� ���� ����

6SULQJ�ZKHDW ���� ���� ���� ���� ���� ����

5\H ���� ���� ���� ���� ���� ����

:LQWHU�EDUOH\ � � � ���� ���� ����

6SULQJ�EDUOH\ ���� ���� ���� ���� ���� ����

2DWV ���� ���� ���� ���� ���� ����

7ULWLFDOH � � � ���� ���� ����

3RWDWRHV ��� � � � � �

/H\�IRU�KD\�DQG�VLODJH ��� � � � � �



���

&RQFOXVLRQV�

& �����ZDV�D�YHU\�VSHFLDO�\HDU�ZLWK�H[WUHPH�FURS�FRQGLWLRQV��EXW�RXU�FRQFOXVLRQ�ZDV��DOVR�DIWHU
H[SHULHQFHV�IURP�������WKDW�LW�LV�QRW�DGYLVDEOH�WR�XVH�PDLO�HQTXLULHV�WR�IDUPHUV�DV�WKH�RQO\
PHWKRG�IRU�FROOHFWLQJ�GDWD�RQ�FURS�\LHOGV�IRU�FHUHDOV�

& 6WDWLVWLFV�RQ�FURS�\LHOGV�IRU�OH\�DQG�SRWDWRHV�FRXOG�QRW�EH�EDVHG�RQ�PDLO�HQTXLULHV�

& $SDUW�IURP�������WKHUH�ZHUH�DPELJXRXV�UHVXOWV�IRU�WKH�FHUHDO�FURSV���$W�WKH�FRXQWU\�OHYHO�
ZLQWHU�ZKHDW�VHHPHG�WR�EH�XQGHUHVWLPDWHG�E\�WKH�IDUPHUV��ZKHUHDV�VSULQJ�FHUHDOV�ZHUH
RYHUHVWLPDWHG��EXW�WKHUH�ZHUH�QR�VWDEOH�SDWWHUQV�IRU�WKH�YDULRXV�FURSV�

& :KHQ�VWDWLVWLFV�ZHUH�EURNHQ�GRZQ�WR�UHJLRQDO�OHYHOV��IRU�H[DPSOH�WR�FRXQWLHV�RU�\LHOG�GLVWULFWV�
VLJQLILFDQW�GLIIHUHQFHV�ZHUH�PRUH�IUHTXHQW�DQG�ODUJHU�WKDQ�WKRVH�VKRZQ�LQ�WKH�WDEOH�

& &DOLEUDWLRQ�PHWKRGV�FRXOG�QRW�EH�HDVLO\�IRXQG�IRU�WUDQVIRUPLQJ�WKH�IDUPHU·V�HVWLPDWH�WR�DQ
REMHFWLYH�OHYHO�

& ,W�KDV�QRW�EHHQ�SRVVLEOH�WR�HYDOXDWH�WKH�PDWHULDO�UHJDUGLQJ�GLIIHUHQFHV�LQ�UHVXOWV�EHWZHHQ
LQWHUYLHZV�E\�YLVLWV�RU�E\�WHOHSKRQH�

�� 'LVFXVVLRQ�RI�4XDOLW\�$VSHFWV

��� *HQHUDO�(YDOXDWLRQ�RI�2EMHFWLYH�<LHOG�(VWLPDWHV

7KH�REMHFWLYH�PHDVXUHPHQWV�DSSURDFK�HQVXUHV�KLJK�TXDOLW\�HVWLPDWHV���:H�DVVXPH�WKDW�HVWLPDWHV�DUH
DSSUR[LPDWHO\�XQELDVHG���7KH�VDPSOLQJ�HUURUV�DUH��RI�FRXUVH��LQHYLWDEOH�EXW�DUH�IDLUO\�VPDOO�FRPSDUHG
ZLWK�V\VWHPDWLF�HUURUV�ZH�KDYH�IRXQG�LQ�RXU�FRPSDULVRQV�ZLWK�RWKHU�DSSURDFKHV���7KH�2&<6�DUH�WKH
UDWLRQDOH�RI�FKHFNLQJ�RWKHU�HVWLPDWHV�

��� 6DPSOLQJ�(UURUV

6DPSOLQJ�LV�D�FUXFLDO�VRXUFH�RI�HUURUV��LUUHVSHFWLYH�RI�REMHFWLYH�RU�VXEMHFWLYH�PHWKRGV���*LYHQ�WKH�VDPH
VDPSOH�VL]H�RI�KROGLQJV��WKH�VDPSOLQJ�HUURUV�RI�REMHFWLYH�\LHOG�VXUYH\V�DUH�ODUJHU�WKDQ�WKRVH�RI�WKH
IDUPHUV·�HVWLPDWHV�SUHVHQWHG���7KH�UHDVRQ�LV�WKDW�WKH�VDPSOLQJ�HUURUV�RI�WKH�IRUPHU��EHFDXVH�RI�D
PXOWLVWDJH�GHVLJQ��FRPSULVH�PRUH�YDULDQFH�FRPSRQHQWV���7KH�VLJQLILFDQFH�DQDO\VLV�RI�WKH�SUHVHQW�UHVXOWV
WDNHV�LQWR�DFFRXQW�WKH�VDPSOLQJ�YDULDWLRQ�RI�ERWK�GDWD�VRXUFHV���6HYHUDO�GLIIHUHQFHV�KDYH�WXUQHG�RXW�WR
EH�VLJQLILFDQW�

��� 1RQ�UHVSRQVH�(IIHFWV

1RQ�UHVSRQVH��RI�FRXUVH��YDULHV�EHWZHHQ�WKH�GLIIHUHQW�PHWKRGV�IRU�FROOHFWLQJ�\LHOG�GDWD���)RU�WKH�����
PDLO�VXUYH\��WKH�QRQ�UHVSRQVH�UDWH�ZDV����SHUFHQW�DQG�LQ�������ZLWK�WKH�KHOS�RI�DPSOH�UHPLQGHUV��LW
ZDV�UHGXFHG�WR���SHUFHQW���)RU�WKH�LQWHUYLHZ�VXUYH\V��E\�SKRQH�RU�YLVLWV��LQ�WKH�IROORZLQJ�\HDUV��LW
UDQJHG�IURP���WR����SHUFHQW��EXW�IRU�WKH�2EMHFWLYH�&URS�<LHOG�6XUYH\V�JHQHUDOO\�RQO\�����SHUFHQW���7KH
ORZ�QRQ�UHVSRQVH�IRU�WKH�2&<6�DOVR�FRQILUPV�KLJK�VXUYH\�TXDOLW\�

6RPH�RI�WKH�HQTXLU\�PDWHULDO�KDV�EHHQ�DQDO\VHG�ZLWK�UHVSHFW�WR�YDU\LQJ�QRQ�UHVSRQVH�UDWHV�RQ�WKH
FURS�\LHOG�GLVWULFW�OHYHO���1R�FOHDU�FRUUHODWLRQ�EHWZHHQ�VL]H�RI�GLIIHUHQFH�RI�HVWLPDWHV�DQG�VL]H�RI
QRQ�UHVSRQVH�UDWH�ZDV�IRXQG�



���

��� 0HDVXUHPHQWV�(UURUV

,W�LV�DVVXPHG�WKDW�WKH�FURS�FXWWLQJ�PHWKRG�JLYHV�HVWLPDWHV�RI�\LHOGV�WKDW�DUH�XQELDVHG�LQ�WKH�VHQVH�WKDW
WKHUH�LV�QR�V\VWHPDWLF�PHDVXUHPHQW�HUURU�ZRUWK�PHQWLRQLQJ���&RQVHTXHQWO\��V\VWHPDWLF�GLIIHUHQFHV
EHWZHHQ�WKH�REMHFWLYH�DQG�VXEMHFWLYH�\LHOG�HVWLPDWHV�DUH�LQWHUSUHWHG�DV�DQ�HIIHFW�RI�V\VWHPDWLF
PHDVXUHPHQW�HUURUV�LQ�WKH�VXEMHFWLYH�\LHOG�HVWLPDWHV�

����� 7KH�2EMHFWLYH�&URS�<LHOG�6XUYH\V

)RU�FHUHDOV��WKH�KDUYHVWHG�\LHOG�LV�FDOFXODWHG�E\�UHGXFLQJ�KDUYHVWLQJ�ORVVHV�DQG�XQKDUYHVWHG�DUHD�IURP
WKH�ILUVW�HVWLPDWHG�ELRORJLFDO�´VDPSOH�SORW�\LHOGµ���&RUUHFWLRQV�IRU�KDUYHVWLQJ�ORVVHV�DUH�PDGH�E\�XVLQJ
VWDQGDUG�YDOXHV�FDOFXODWHG�RQ�WKH�EDVLV�RI�SUHYLRXV�VXUYH\V���7KHVH�YDOXHV�DUH�EHWZHHQ�����DQG����
SHUFHQW��GHSHQGLQJ�RQ�FURS�DQG�SDUW�RI�6ZHGHQ���8QKDUYHVWHG�DUHD�LV�FROOHFWHG�E\�WKH�HQXPHUDWRUV�DQG
XVHG�IRU�HVWLPDWLQJ�WKH�GHILQLWLYH�VWDWLVWLFV���<LHOG�ILJXUHV�DUH�SUHVHQWHG�DW�VWDQGDUG�PRLVWXUH�FRQWHQW��
7KH�2&<6�HOLPLQDWHV�WKH�GLIILFXOWLHV�ZLWK�ZDWHU�FRQWHQWV�ZKLFK�RFFXU�LQ�RWKHU�\LHOG�HVWLPDWLRQ
PHWKRGV���*UDLQ�TXDOLW\�DQG�SRVW�KDUYHVW�ORVVHV�DUH�QRW�FRQVLGHUHG�

7KH�VDPSOHV�DUH�SURFHVVHG�DW�WKH�/DERUDWRU\�RI�6WDWLVWLFV�6ZHGHQ���5HJXODU�FKHFNV�DUH�PDGH��H�J��WKDW
QR�NHUQHOV�DUH�ORVW�ZKHQ�WKUHVKLQJ�DQG�FOHDQVLQJ�WKH�JUDLQ�VDPSOHV��WKDW�ZDWHU�FRQWHQW�LV�]HUR�SHUFHQW
�GU\�PDWWHU��ZKHQ�ZHLJKLQJ��DQG�WKDW�WKH�VFDOH�LV�JLYLQJ�WKH�FRUUHFW�ZHLJKWV���3RVVLEOH�HUURUV�DUH�MXGJHG
WR�EH�QHJOLJLEOH�

/H\�VDPSOHV�DUH�WUHDWHG�LQ�D�VLPLODU�IDVKLRQ���,Q�WKH�FDOFXODWLRQV��FRUUHFWLRQV�DUH�PDGH�IRU�JURZWK
EHWZHHQ�WKH�GD\�RI�FXWWLQJ�WKH�VXE�SORW�DQG�WKH�GD\�ZKHQ�WKH�IDUPHU�KDUYHVWV�WKH�ILHOG���&RUUHFWLRQV�DUH
DOVR�PDGH�IRU�KDUYHVWLQJ�ORVVHV�DQG�IRU�XQKDUYHVWHG�DUHD���+DUYHVWHG�\LHOG�LV�FDOFXODWHG�DW�D�VWDQGDUG
PRLVWXUH�FRQWHQW�

6DPSOHV�RI�SRWDWRHV�DUH�WDNHQ�E\�WKH�HQXPHUDWRU�EHIRUH�SODQWV�DUH�OLIWHG�E\�WKH�IDUPHU���7KH
HQXPHUDWRU�ZHLJKV�WKH�\LHOG�RI�WKH�SRWDWR�VDPSOH�SORW���6XEVHTXHQWO\��JUHHQ�WXEHUV��WXEHUV�VKRZLQJ
VLJQV�RI�GHFD\��DQG�VPDOO�WXEHUV�DUH�UHPRYHG�DQG�ZHLJKHG���7KH�ZHLJKWV�DUH�UHFRUGHG�RQ�IRUPV�WKDW�DUH
VHQW�WR�6WDWLVWLFV�6ZHGHQ�IRU�GDWD�SURFHVVLQJ�LQ�2FWREHU���8QKDUYHVWHG�DUHDV�DUH�ODWHU�FROOHFWHG�LQ�RUGHU
WR�FRPSOHPHQW�WKH�SURFHVVLQJ�RI�WKH�ILQDO�VWDWLVWLFV���3RVW�KDUYHVW�ORVVHV�DUH�QRW�UHJDUGHG�

����� )DUPHUV·��3RVW�+DUYHVW��5HSRUWV�E\�,QWHUYLHZ

&RQFOXVLRQV�DIWHU�WKH������DQG������SLORW�VXUYH\V�ZLWK�PDLO�HQTXLULHV�WR�WKH�IDUPHUV�ZHUH�WKDW�WKLV
DSSURDFK�FRXOG�QRW�EH�XVHG�IRU�SRWDWRHV�DQG�OH\�IRU�KD\�DQG�VLODJH�DQG�WKDW�WKH�2EMHFWLYH�&URS�<LHOG
6XUYH\V�VKRXOG�EH�DSSOLHG�WR�WKHVH�FURSV���)RU�SRWDWRHV��LW�FDQQRW�EH�LJQRUHG�WKDW�\LHOG�ILJXUHV
�IDUPHUV·�HVWLPDWHV��KDYH�D�JUHDW�LQIOXHQFH�RQ�WKH�SULFH���7KLV�PLJKW�EH�DQ�H[SODQDWLRQ�RI�WKH
XQGHUHVWLPDWHV�ZKHQ�FRPSDUHG�ZLWK�WKH�2&<6���&RQFHUQLQJ�OH\��WKHUH�DUH�VHYHUDO�PHDVXUHPHQW
SUREOHPV�OLNH�WKH�DSSURSULDWH�VL]H�RI�EDOHV��ZDWHU�FRQWHQW��YROXPH�ZHLJKWV��HWF���)XUWKHUPRUH��PDQ\
IDUPHUV�GR�QRW�UHDOO\�NQRZ�WKH�TXDQWLWLHV�RI�OH\�WKH\�KDYH�KDUYHVWHG��EXW�WKH\�FHUWDLQO\�NQRZ�WKDW�WKHLU
KDUYHVWV�DUH�ODUJH�HQRXJK�IRU�IHHGLQJ�WKHLU�FDWWOH�WKURXJK�WKH�ZLQWHU�VHDVRQ�

)RU�JUDLQ�FURSV��PDLO�HQTXLULHV�JDYH�WRR�XQUHOLDEOH�UHVXOWV�ZKHQ�FURS�FRQGLWLRQV�ZHUH�H[WUHPH��DV�LQ
�������,QWHUYLHZV�ZLWK�IDUPHUV�ZHUH�WHVWHG�DQG�IRXQG�WR�JLYH�PRUH�UHOLDEOH�\LHOG�HVWLPDWHV��ZKLFK�OHG
WR�WKHLU�IXUWKHU�GHYHORSPHQW�DQG�LQWURGXFWLRQ�DV�WKH�PDLQ�PHWKRG�IRU�FHUHDO�VWDWLVWLFV�LQ������
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0HDVXUHPHQW�HUURU�FRPSRQHQWV�LQ�WKH�SRVW�KDUYHVW�LQWHUYLHZ�VXUYH\�IRU�JUDLQ�FURSV�

& )DUPHUV�GR�QRW�DOZD\V�NQRZ�WKH�QHW�VRZQ�DUHD�RI�FURSV���(UURUV�PD\�RFFXU�ZKHQ�WKH\�JLYH
\LHOG�ILJXUHV�LQ�NJ�KD�EDVHG�RQ�WRWDO�\LHOG�GLYLGHG�E\�DFUHDJH�

& )DUPHUV�KDYH�GLIILFXOWLHV�WR�UHFDOO�FXUUHQW�GDWD�

& )DUPHUV�PDNH�URXJK�HVWLPDWHV�IRU�TXDQWLWLHV�LQ�EDUQV�DQG�VLORV�

& )DUPHUV·�HVWLPDWHV�DUH�ELDVHG�EHFDXVH�RI�SRRU�LQIRUPDWLRQ�RQ�ZDWHU�FRQWHQW�DQG�EXON�GHQVLW\�

��� 7LPHOLQHVV

6WDWLVWLFV�EDVHG�RQ�IDUPHUV·�SRVW�KDUYHVW�UHSRUWV�ZLOO��RI�FRXUVH��EH�ODWH���,W�LV�QHFHVVDU\�WR�KDYH�DOO
FURSV�KDUYHVWHG��RU�GHILQLWHO\�MXGJHG�WR�UHPDLQ�XQKDUYHVWHG��EHIRUH�UHSRUWLQJ�LV�SRVVLEOH���,I�GRFXPHQWV
RQ�GHOLYHULHV�RI�FURSV�DUH�XVHG�DV�WKH�EDVH�IRU�UHSRUWLQJ��HYHQ�WKLV�PD\�H[WHQG�WKH�UHSRUWLQJ�WLPH��
'LIIHUHQW�KDUYHVWLQJ�WLPHV�LQ�GLIIHUHQW�SDUWV�RI�WKH�FRXQWU\�ZLOO��RI�FRXUVH��DOVR�DIIHFW�GHDGOLQHV�IRU
UHSRUWLQJ���&RPSDUHG�ZLWK�WKH�2&<6��VWDWLVWLFV�EDVHG�RQ�IDUPHUV·�SRVW�KDUYHVW�UHSRUWV�ZLOO�GHOD\
SXEOLVKLQJ�E\�����PRQWKV�

�� &RVW�$VSHFWV

7KH�REVHUYDWLRQV�DQG�PHDVXUHPHQWV�RI�WKH�REMHFWLYH�FURS�\LHOG�VXUYH\V�DUH�XVXDOO\�FRVWO\���7KH\
UHTXLUH�PXFK�WUDYHOLQJ�DQG�ZRUN�LQ�WKH�ILHOGV��DV�ZHOO�DV�FRPSUHKHQVLYH�HIIRUWV�IRU�WUDLQLQJ�DQG
VXSHUYLVLRQ�RI�VWDII��PDLQWDLQLQJ�HTXLSPHQW�DQG�SURFHVVLQJ�DW�ODERUDWRULHV�

7DEOH��� %XGJHWV�IRU�WKH�&URS�<LHOG�6XUYH\V��PLOOLRQ�6(.

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

� � �� �� �� �� �� � � �

7DEOH���VKRZV�WKDW�FRVWV�RI�WKH�VXUYH\V�VXEVWDQWLDOO\�LQFUHDVHG�GXULQJ�WKH�SHULRG�LW�ZDV�EXLOW�XS��WR
DERXW�6(.����PLOOLRQ�LQ��������,Q�������WKH�IXQGLQJ�ZDV�VXEVWDQWLDOO\�UHGXFHG�WR�6(.����PLOOLRQ�DV�D
FRQVHTXHQFH�RI�WKH�FKDQJHG�&URS�,QVXUDQFH�6FKHPH���)XUWKHU�KHDY\�UHGXFWLRQV�IROORZHG���,Q������
SLORW�VWXGLHV�ZLWK�IDUPHUV·�UHSRUWV�VWDUWHG��DQG�LQ������������IDUPHUV·�UHSRUWV�E\�LQWHUYLHZ��LQ
FRPELQDWLRQ�ZLWK�UHGXFHG�2&<6��EHFDPH�WKH�PDLQ�PHWKRG�IRU�FURS�\LHOG�VWDWLVWLFV���)RU�������WKH
2EMHFWLYH�&URS�<LHOG�6XUYH\V�ZLOO�EH�NHSW�IRU�SRWDWRHV�RQO\�DQG�IDUPHUV·�UHSRUWV�E\�LQWHUYLHZ�ZLOO�EH
WKH�HVWDEOLVKHG�PHWKRG�IRU�WKH�RIILFLDO�JUDLQ�FURS�\LHOG�VWDWLVWLFV���7KH�FRVWV�DUH�VXEVWDQWLDOO\�UHGXFHG�

)RU�DGPLQLVWUDWLRQ�DQG�VXSHUYLVLRQ�RI�WKH�HQXPHUDWRUV��WKHUH�LV�DQ�DGGLWLRQDO�FRVW�RI�DERXW
6(.���PLOOLRQ�SHU�\HDU�IRU�WKH�&RXQW\�%RDUGV�

�� &RQFOXGLQJ�&RPPHQWV

2EMHFWLYH�\LHOG�PHDVXUHPHQWV�KDYH�QRZ�EHHQ�DSSOLHG�LQ�6ZHGHQ�RQ�D�UHJXODU�EDVLV�IRU�DOPRVW����\HDUV��
7KH�WHFKQLTXH�KDV�WXUQHG�RXW�WR�JLYH�PRVW�DFFXUDWH�DV�ZHOO�DV�WLPHO\�HVWLPDWHV�RI�DFWXDO�\LHOGV�RI�WKH
PDMRU�FURSV���0HWKRGV�DQG�WHFKQLTXHV�KDYH�EHHQ�WKRURXJKO\�WHVWHG�DQG�GHYHORSHG�IRU�WKH�6ZHGLVK
FRQWH[W���1XPHURXV�LPSURYHPHQWV�DQG�FKDQJHV�KDYH�EHHQ�PDGH�RYHU�WKH�\HDUV�LQ�RUGHU�WR�DGDSW�WKH
VXUYH\V�WR�FKDQJLQJ�QHHGV�IRU�VWDWLVWLFV��WR�FKDQJLQJ�FRQGLWLRQV��DV�ZHOO�DV�EXGJHW�FRQVWUDLQWV�

+LJK�FRVWV�IRU�WKH�ILHOG�ZRUN��EXW�DOVR�UHGXFHG�GHPDQG�IRU�TXDOLW\�RI�UHVXOWV�DQG�EUHDNLQJ�GRZQ
VWDWLVWLFV�WR�UHJLRQDO�OHYHO��KDYH�OHG�WR�FKDQJHV�LQ�PHWKRGV�IRU�WKH�FURS�\LHOG�VWDWLVWLFV���)RU�������WKH
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2EMHFWLYH�&URS�<LHOG�6XUYH\V�DUH�UHWDLQHG�RQO\�IRU�SRWDWR�FURSV���)RU�JUDLQ�FURSV��LQWHUYLHZV�ZLWK�D
VDPSOH�RI�DERXW�������IDUPHUV����SHUFHQW��ZLOO�EH�PDGH�

)URP�D�TXDOLW\�SRLQW�RI�YLHZ��WKH�LQWURGXFHG�SRVW�KDUYHVW�LQWHUYLHZ�PHWKRG�LV�OHVV�UHOLDEOH�WKDQ�WKH
2&<6��HVSHFLDOO\�ZKHQ�EURNHQ�GRZQ�WR�UHJLRQDO�OHYHOV��EXW�LV�VWLOO�VXSSRVHG�WR�EH�VDWLVIDFWRU\�DW�WKH
FRXQWU\�OHYHO�IRU�JUDLQ�FURSV�

)RU�SRWDWRHV�DQG�OH\�IRU�KD\�DQG�VLODJH��WKH�SRVW�KDUYHVW�LQWHUYLHZ�PHWKRG�KDV�DSSHDUHG�WR�EH�WRR
XQUHOLDEOH���1R�DOWHUQDWLYH�PHDVXUHPHQW�PHWKRG�VHHPV�WR�EH�IHDVLEOH�VR�IDU���)RU�SRWDWRHV��WKH�2&<6
ZLOO�EH�NHSW��DW�OHDVW�IRU�������DQG�IRU�OH\��GHFLVLRQV�RQ�IXWXUH�PHWKRGRORJ\�KDYH�QRW�\HW�EHHQ�PDGH
�)HEUXDU\�������

6ZHGLVK�XVHUV�RI�WKH�RIILFLDO�FURS�\LHOG�VWDWLVWLFV�REYLRXVO\�DFFHSW�ORZHU�VWDWLVWLFDO�TXDOLW\�WKDQ�ZDV�WKH
FDVH�HDUOLHU��PDLQO\�IRU�FRVW�UHDVRQV���:KHQ�ORRNLQJ�DW�FRVWV��WKH�TXDOLW\�DVSHFWV�DQG�RWKHU
DGYDQWDJHV�GLVDGYDQWDJHV�RI�WKH�GLIIHUHQW�PHWKRGV�PXVW�EH�FRQVLGHUHG���$�SURSHU�EDODQFH�VKRXOG�EH
GHFLGHG�RQ�WKH�EDVLV�RI�FRVW�EHQHILW�VWXGLHV�IRU�WKH�FURS�\LHOG�VWDWLVWLFV�

$FNQRZOHGJPHQWV

)RU�SURYLGLQJ�LQYDOXDEOH�PDWHULDO�IRU�WKLV�UHSRUW��WKH�DXWKRU�LV�PRVW�JUDWHIXO�WR�0U��3HU�2ORI�2ORIVVRQ�
IRUPHU�+HDG�RI�WKH�8QLW�IRU�$JULFXOWXUDO�6WDWLVWLFV�DW�6WDWLVWLFV�6ZHGHQ��DQG�0U��%HUWLO�cUKDPPDU�DW
WKH�VWDII�IRU�&URS�3URGXFWLRQ�6WDWLVWLFV�DW�6WDWLVWLFV�6ZHGHQ���7KH\�KDYH�DOVR�JLYHQ�WKHLU�FRPPHQWV�RQ
WKLV�SDSHU�
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