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$GYDQFHPHQWV�LQ�6XUYH\�0HWKRGRORJ\�DQG�$QDO\VLV���'LVFXVVLRQ

)UDQFLVFR�-DYLHU�*DOOHJR

6SDFH�$SSOLFDWLRQV�,QVWLWXWH�$JULFXOWXUDO�,QIRUPDWLRQ�6\VWHPV�
-RLQW�5HVHDUFK�&HQWUH�RI�WKH�(XURSHDQ�&RPPLVVLRQ

�� $�*HQHUDO�&RPPHQW���,QQRYDWLRQ�DQG�&RQVHUYDWLRQ

:H�FDQ�ILQG�LQ�WKLV�VHVVLRQ�WZR�W\SHV�RI�SDSHUV�

& 3UHVHQWDWLRQV�RI�ODUJH�RSHUDWLRQDO�VXUYH\V��DQG

& 3DSHUV�GHDOLQJ�ZLWK�QHZ�WHFKQLTXHV�LQ�DJULFXOWXUDO�VWDWLVWLFV��DW�OHDVW�LQ�WKH�VHQVH�WKDW�WKH\�KDYH

QRW�EHHQ�RIWHQ�DSSOLHG�WR�ODUJH�RSHUDWLRQDO�DFWLYLWLHV�

,W�LV�LQWHUHVWLQJ�WR�ILQG�LQ�WKH�VDPH�VHVVLRQ�WKHVH�WZR�SRLQWV�RI�YLHZ�WKDW�DUH�WKH�EDVLF�HOHPHQWV�RI

FRQVLVWHQW�SURJUHVV�LQ�DJULFXOWXUDO�VWDWLVWLFV��DV�LQ�PDQ\�RWKHU�ILHOGV�RI�DSSOLHG�VFLHQFH�DQG�WHFKQRORJ\���

:H�FDQ�RIWHQ�VHH�UHVROXWH�WHFKQLFLDQV�FODLPLQJ�IDVW�SURJUHVV�LQ�IURQW�RI�FRQVHUYDWLYH�DGPLQLVWUDWRUV�ZKR

GR�QRW�WUXVW�YHU\�PXFK�DSSURDFKHV�WKDW�WKH\�MXGJH�DGYHQWXURXV��DQG�SRVVLEO\�MHRSDUGL]LQJ�WKH�VXFFHVV

RI�RSHUDWLRQV���7KH\�JHQHUDWH�D�VRUW�RI�GLDOHFWLFV�WKDW�SXWV�WKHVLV�DQG�DQWLWKHVLV�LQ�IURQW�RI�HDFK�RWKHU�WR

SURGXFH�D�SRVLWLYH�V\QWKHVLV�WKDW�LV�WKH�HQJLQH�RI�LPSURYHPHQW�

3UXGHQW�RIILFHUV��VRPHWLPHV�VHHQ�DV�IHDUIXO��FDQ�SOD\�D�YHU\�SRVLWLYH�UROH�LQ�WKH�SURFHVV�RI�GHYHORSPHQW

FRQVROLGDWLRQ��DV�ORQJ�DV�WKH\�JLYH�WKH�RSSRUWXQLW\�WR�WHVW�QHZ�SURFHGXUHV���7KHLU�LQFUHGXOLW\�SXVKHV

WHFKQLFLDQV�WR�PDNH�PRUH�UREXVW�SURFHHGLQJV�DQG�UHGXFHV�ULVNV�RI�ODWHU�ODUJH�VFDOH�UHMHFWLRQ�

5HPRWH�VHQVLQJ�LQ�DJULFXOWXUH�PLJKW�EH�D�JRRG�H[DPSOH�RI�D�SRZHUIXO�WRRO�WKDW�KDV�VXIIHUHG�WKH

FRQVHTXHQFHV�RI�DQ�H[FHVVLYH�RSWLPLVP�LQ�LWV�HDUO\�GD\V��7HUPV�VXFK�DV�´VSHFWUDO�VLJQDWXUH�RI�D�FURSµ

LQGLFDWH�WKH�H[SHFWDWLRQ�WKDW�SUHFLVH�DJULFXOWXUDO�HVWLPDWHV�PLJKW�EH�VRRQ�SURGXFHG�ZLWKRXW�JURXQG

REVHUYDWLRQV���7KH�UHDOLW\�WXUQHG�RXW�WR�EH�PRUH�PRGHVW��DQG�WKH�FUHGLELOLW\�RI�UHPRWH�VHQVLQJ�ZHQW

WKURXJK�D�GDUN�SHULRG���0D\EH�RQH�RI�WKH�UHDVRQV�IRU�WKLV�SKHQRPHQRQ�ZDV�WKDW�WKH�LQLWLDO�HQWKXVLDVP

GLG�QRW�KDYH�D�VXIILFLHQWO\�VHULRXV�VNHSWLFDO�FRXQWHUSDUW�

�� ´7KH�1DWLRQDO�5HVRXUFHV�,QYHQWRU\�DQG�LWV�5ROH�LQ�8�6��$JULFXOWXUHµ
E\�-HIIUH\�*RHEHO��1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��86'$

7KH�1DWLRQDO�5HVRXUFHV�,QYHQWRU\�FRQGXFWHG�E\�WKH�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH�LV

FHUWDLQO\�D�YHU\�LPSUHVVLYH�RSHUDWLRQDO�VXUYH\�WKDW�ZLWQHVVHV�D�ORQJ�KLVWRU\�RI�FDUH�RQ�QDWXUDO

UHVRXUFHV��DQG�SDUWLFXODUO\�RQ�VRLO�FRQVHUYDWLRQ��WKDW�KDV�ODWHU�EHFRPH�D�PD\RU�WRSLF�RI�FRQFHUQ

HYHU\ZKHUH���7KH�VXUYH\�DSSURDFK�FRPELQHV�VHJPHQW�DQG�SRLQW�VDPSOLQJ�WHFKQLTXHV��SKRWR�

LQWHUSUHWDWLRQ��ODQG�FRYHU�REVHUYDWLRQ�RQ�WKH�JURXQG�DQG�PRUH�FRPSOH[�SK\VLR�FKHPLFDO�PHDVXUHPHQWV�

)URP�WKH�SRLQW�RI�YLHZ�RI�VDPSOLQJ�GHVLJQ��LW�FDQ�EH�FRQVLGHUHG�D�ZRUOGZLGH�UHIHUHQFH�ZLWK�D�FRPSOH[

VWUDWLILFDWLRQ�DQG�YDULDEOH�VL]H�RI�VHJPHQWV�WR�LPSURYH�WKH�HIILFLHQF\���'DWD�IURP�WKH�VXUYH\�DUH�PDGH

DYDLODEOH�WR�D�ZLGH�YDULHW\�RI�XVHUV��ZKLFK�LV�DQ�LPSRUWDQW�HOHPHQW�WR�MXVWLI\�WKH�YHU\�LPSRUWDQW�KXPDQ

DQG�WHFKQLFDO�UHVRXUFHV�LQYHVWHG�LQ�WKLV�VXUYH\�



���

�� ´/DQG�&RYHU�DQG�/DQG�8VH�&ODVVLILFDWLRQ�XVLQJ�7(5�87,µ
E\�&KULVWLDQ�*D\�	�-HDQ�&ODXGH�3RUFKLHU�
6HUYLFH�&HQWUDO�GHV�(QTXrWHV�HW�eWXGHV�6WDWLVWLTXHV��)UDQFH

7KLV�SDSHU�SUHVHQWV�D�UHODWLYHO\�FRQVHUYDWLYH�ZD\�RI�WDFNOLQJ�DUHD�HVWLPDWLRQ�WKDW�GRHV�QRW�SURGXFH�KXJH

UHYROXWLRQV��EXW�SURYLGHV�D�VLPSOH��FRVW�HIIHFWLYH��TXLWH�FRQYHQLHQW�IRU�DGDSWDWLRQ�RU�GLUHFW�DSSOLFDWLRQ

LQ�GHYHORSLQJ�FRXQWULHV�

7KH�ORQJ�H[SHULHQFH�E\�6&((6�DW�UXQQLQJ�WKLV�VXUYH\�KDV�OHDG�WR�D�VDIH�VDPSOH�GHVLJQ�DQG�EDODQFHG�VHW

RI�LQVWUXFWLRQV�IRU�JURXQG�HQXPHUDWRUV���7KH�V\VWHP�SURYLGHV�D�EDVLV�WR�VXEVDPSOH�IRU�VXUYH\V�IRFXVHG

RQ�D�SDUWLFXODU�WRSLF��DQG�WKH�QHHG�RI�PDNLQJ�WKH�GLIIHUHQFH�EHWZHHQ�ODQG�XVH�DQG�ODQG�FRYHU�LV�DOVR

WDNHQ�LQWR�DFFRXQW�LQ�WKH�QRPHQFODWXUH�

&RQVLGHUDEOH�LPSURYHPHQWV�FDQ�EH�PDGH�LQ�WKH�VDPSOH�GHVLJQ���3DUWLDO�VDPSOH�URWDWLRQ�ZRXOG�LPSURYH

WKH�SUHFLVLRQ�RI�HVWLPDWHV�LQ�D�SDUWLFXODU�\HDU�XVLQJ�WKH�LQIRUPDWLRQ�RI�SUHYLRXV�\HDUV���,I�VRPH�SUR[\

LQIRUPDWLRQ�RQ�WKH�WHUULWRU\�LV�DYDLODEOH�LQ�D�*,6�HQYLURQPHQW��WKH�VDPSOLQJ�SODQ�RU�WKH�HVWLPDWLRQ

SURFHGXUH�PD\�EH�LPSURYHG��LQ�SDUWLFXODU�LQ�´KRW�VSRWVµ�VXFK�DV�SHUL�XUEDQ�DUHDV�RU�VHQVLWLYH�DUHDV��

0RVW�SRVVLEOH�LPSURYHPHQWV�UHTXLUH�LQWHJUDWLQJ�WKHVH�ULFK�GDWD�LQ�D�*,6�HQYLURQPHQW�E\�D�SUHFLVH

ORFDWLRQ�RI�SRLQWV���7KLV�FRQFHUQ�QRZ�VHHPV�WR�EH�HPHUJLQJ�

7KH�VXSHUYLVLRQ�RI������RI�WKH�VDPSOH�FHUWDLQO\�JLYHV�LQWHUHVWLQJ�LQIRUPDWLRQ�³�FRQIXVLRQ�PDWULFHV�DQG

D�EDVLV�WR�GLVFXVV�WKH�SUREOHP�RI�GLVWLQJXLVKLQJ�EHWZHHQ�ORFDWLRQ�HUURUV��LGHQWLILFDWLRQ�HUURUV��RU

QRPHQFODWXUH�LQWHUSUHWDWLRQ�SUREOHPV���8QIRUWXQDWHO\�WKLV�LQIRUPDWLRQ�LV�QRW�SURYLGHG�LQ�WKH�SDSHU�

&RPSDULVRQ�RI�1DWLRQDO�5HVRXUFH�,QYHQWRU\��86'$��DQG�7(5�87,

15, 7(5�87,

VDPSOH�VL]H ��������VHJPHQWV��368�

a��SRLQWV�VHJPHQW

��������SRLQWV

a�������VHJPHQWV��368�

���SRLQWV�VHJPHQW

a��������SRLQWV

IUHTXHQF\ HYHU\���\HDUV HYHU\�\HDU

REVHUYDWLRQ�ODQG�FRYHU ����SKRWR�LQWHUSUHWHG

����JURXQG�YLVLWHG

�����JURXQG�YLVLWHG

LWHPV�REVHUYHG /DQG�FRYHU���ODQG�XVH

FRPSOH[�PHDVXUHV�LQ�YLVLWHG�SRLQWV

/DQG�FRYHU���ODQG�XVH

VWUDWLILFDWLRQ FRPSOH[�VWUDWLILFDWLRQ QR�VWUDWLILFDWLRQ

368�VKDSH�VL]H VTXDUH���YDULDEOH�VL]H VTXDUH���FRQVWDQW�VL]H

�� ´8WLOL]DWLRQ�RI�'RFXPHQW�,PDJLQJ�7HFKQRORJ\�E\�WKH������&DQDGLDQ�&HQVXV�RI�$JULFXOWXUHµ
E\�0HO�-RQHV�	�,YDQ�*UHHQ��6WDWLVWLFV�&DQDGD

:H�ILQG�KHUH�D�QLFH�H[DPSOH�RI�HQWKXVLDVWLF�SHRSOH�LPSOHPHQWLQJ�D�QHZ�WHFKQRORJ\�LQ�D�ODUJH

RSHUDWLRQDO�DFWLYLW\��DQG�WKHLU��SUHVXPDEO\�IULHQGO\��ILJKWLQJ�ZLWK�VNHSWLFDO�VWDII�ZKR�ZRXOG�KDYH�UDWKHU

VHOHFWHG�D�PRUH�WUDGLWLRQDO�DSSURDFK�

7KLV�SDSHU�LV�TXLWH�FRQYLQFLQJ�DERXW�WKH�IDFW�WKDW�LPDJLQJ�WHFKQRORJ\�ZLOO�VRRQ�VXEVWLWXWH�SDSHU�IRU

ODUJH�VFDOH�DUFKLYLQJ�DQG�UHWULHYDO��LQ�WKH�VDPH�ZD\�WKDW�PDQ\�RI�XV�LQFUHDVLQJO\�SUHIHU�VWRULQJ�RIILFH



���

GRFXPHQWV�DV�ILOHV�LQ�D�3&�WKDQ�DV�SDSHU���7KLV�ZD\�RI�RUJDQL]LQJ�\RXU�RIILFH�ZLWK�OHVV�SDSHU�FDQ�EH

VDIH�LI�D�JRRG�EDFNXS�LQIUDVWUXFWXUH�LV�DYDLODEOH��VXFK�DV�DQ�DXWRPDWLF�GDLO\�EDFNXS�RI�VRPH�GLUHFWRULHV�

EXW�PD\�EHFRPH�GDQJHURXV�RWKHUZLVH�

,Q�D�VLPLODU�ZD\��VRPH�FDUHIXO�DVVHVVPHQW�LV�QHHGHG�EHIRUH�H[SRUWLQJ�WR�RWKHU�FRXQWULHV�WKH�&DQDGLDQ

H[DPSOH�RI�LQWURGXFLQJ�LPDJLQJ�WHFKQRORJ\�IRU�WKH�DJULFXOWXUDO�FHQVXV��FDUULHG�RXW�XQGHU�SDUWLFXODU

FRQGLWLRQV��UHODWLYHO\�ORZ�QXPEHU�RI�IDUPV��KLJKO\�HIILFLHQW�VWDII��DQG��DV�WKH�SDSHU�SRLQWV�RXW��VRPH

OXFN���7KH�JXDUDQWHH�RI�GRFXPHQW�LQWHJULW\�VHHPV�LQVXIILFLHQWO\�FOHDU�LQ�WKH�SDSHU��DQG�FRVW�FRPSDULVRQ

ZLWK�WUDGLWLRQDO�PHWKRGV�VKRXOG�DOVR�EH�HYDOXDWHG�DIWHU�KDYLQJ�WKH�SRLQW�RI�YLHZ�RI�PRUH�FRQVHUYDWLYH

SHRSOH�

�� ´1HZ�0HWKRGV�RI�(GLWLQJ�DQG�,PSXWDWLRQµ
E\�6YHLQ�1RUGERWWHQ��8QLYHUVLW\�RI�%HUJHQ��1RUZD\

7KLV�SDSHU�FDQ�DOVR�EH�FODVVLILHG�LQWR�WKH�FDWHJRU\�´HQWKXVLDVP�IRU�QHZ�PHWKRGVµ���$OWKRXJK�DUWLILFLDO

QHXUDO�QHWZRUNV��$11���ZKRVH�DSSOLFDWLRQ�LV�WKH�PDLQ�WRSLF�RI�WKH�SDSHU��DUH�QRW�DW�DOO�QHZ�DV�D

FRQFHSW��WKHLU�GHYHORSPHQW�KDV�EHHQ�SRVVLEOH�RQO\�ZKHQ�SRZHUIXO�FRPSXWHUV�EHFDPH�FRPPRQ��VLQFH

$11�JHQHUDOO\�UHTXLUH�D�KLJK�DPRXQW�RI�FRPSXWDWLRQ�

7KH�SDSHU�GLVFXVVHV�WKH�DSSOLFDWLRQ�RI�$11�WR�VWDWLVWLFDO�HGLWLQJ��RXWOLHU�GHWHFWLRQ��DQG�LPSXWDWLRQ��ERWK

WR�FRSH�ZLWK�QRQ�UHVSRQVH�DQG�WR�SURGXFH�VPDOO�DUHD�VWDWLVWLFV�ZLWK�WKH�KHOS�RI�DQFLOODU\�LQIRUPDWLRQ��

7KH�UDQJH�RI�WRSLFV�FRYHUHG�E\�WKH�SDSHU�LV�TXLWH�ZLGH��DQG�FRQVHTXHQWO\�VSHFLILFV�FDQQRW�EH�JLYHQ��EXW

WKH�FRPSDULVRQV�ZLWK�RWKHU�PHWKRGV�ORRN�UDWKHU�FRQYLQFLQJ�

$11�SURYLGH�DQ�DOWHUQDWLYH�WR�PRUH�FODVVLFDO�WHFKQLTXHV�LQ�PDQ\�ILHOGV���2XWOLHU�GHWHFWLRQ�PHWKRGV

KDYH�EHHQ�DYDLODEOH�IRU�D�UHODWLYHO\�ORQJ�WLPH�>%DUQHWW�DQG�/HZLV�������+DZNLQV�����@��DQG�D�QXPEHU

RI�LPSXWDWLRQ�SURFHGXUHV�DUH�DYDLODEOH�LQ�WKH�OLWHUDWXUH�>6lUQGDO�HW�DO��������&KDSWHU���@���3HUIRUPDQFH

FRPSDULVRQ�EHWZHHQ�$11�DQG�PRUH�FODVVLFDO�PHWKRGV�LV�QRW�DOZD\V�PDGH�DQG�ZKHQ�FDUULHG�RXW��LW�LV

RIWHQ�GRQH�E\�$11�VSHFLDOLVWV�ZLWK�OLWWOH�H[SHULHQFH�LQ�FODVVLFDO�PHWKRGV���,Q�PDQ\�SDSHUV��WKH�UHDGHU

PD\�WKLQN�WKDW�FRQWHVWV�VKRXOG�EH�RUJDQLVHG�WR�JHW�D�PRUH�FOHDU�DVVHVVPHQW�RI�SHUIRUPDQFH�DQG

UREXVWQHVV���7KLV�SDSHU�LV�PRUH�FRQYLQFLQJ�WKDQ�WKH�DYHUDJH�RI�$11�SDSHUV�DERXW�WKH�IDFW�WKDW

FRPSDULVRQ�ZLWK�RWKHU�PHWKRGV�KDV�EHHQ�PDGH�XQGHU�FRQGLWLRQV�RI�IDLU�FRPSHWLWLRQ�

�� ´3DUWLDO�2YHUODS�6DPSOHV�DQG�&RPELQLQJ�,QIRUPDWLRQµ
E\�:D\QH�)XOOHU��,RZD�8QLYHUVLW\

7KLV�SDSHU�GLVFXVVHV�WKH�DGYDQWDJHV�DQG�OLPLWDWLRQV�RI�SDUWLDO�URWDWLRQ�RI�VDPSOHV�IRU�PXOWLWHPSRUDO

VXUYH\V���7KH�FRQVLGHUDWLRQ�RI�HLJHQYDOXHV�DQG�WKH�WUDFH�RI�WKH�FRYDULDQFH�PDWUL[�IRU�WKH�YHFWRU�RI

WDUJHWHG�HVWLPDWHV�LV�VXJJHVWHG�DV�D�WUDGH�RII�FULWHULRQ�WR�VHOHFW�EHWZHHQ�D�IL[HG�SDQHO�RU�D�VXSSOHPHQWHG

SDQHO��SDUWLDO�URWDWLRQ����$�PHWKRG�LV�DOVR�EULHIO\�SUHVHQWHG�WR�LPSURYH�FRQVLVWHQF\�LQ�PXOWLSXUSRVH

HVWLPDWHV�

0D\EH�VRPH�NLQG�RI�ZHLJKWLQJ�FDQ�EH�LQWURGXFHG�WR�WDNH�LQWR�DFFRXQW�WKH�LPSRUWDQFH�WKDW�XVHUV�JLYH�WR

WKH�HVWLPDWLRQ�RI�D�YDULDWH�DW�D�FHUWDLQ�WLPH�FRPSDUHG�ZLWK�WKH�LPSRUWDQFH�RI�WKH�HVWLPDWLRQ�RI

GLIIHUHQFHV���)RU�VXUYH\V�LQYROYLQJ�SHUVRQDO�LQWHUYLHZV��VDPSOH�URWDWLRQ�DOVR�KDV�D�SRVLWLYH�HIIHFW�RQ�WKH

UHVSRQVH�TXDOLW\���)RU�ODQG�FRYHU�VXUYH\V��WKH�SUREOHP�LV�GLIIHUHQW�³�WKH�FRVW�RI�SDUWLDOO\�UHQHZLQJ�WKH

VDPSOH�PD\�EH�LPSRUWDQW�DQG�PXVW�EH�FRQVLGHUHG�WR�GHWHUPLQH�D�VDPSOH�URWDWLRQ�VWUDWHJ\�



���

7KH�WRSLFV�DQG�PHWKRGV�GLVFXVVHG�DUH�ZLWKRXW�DQ\�GRXEW�RI�LQWHUHVW�DQG�SURPLVH�SRVVLEOH�DSSOLFDWLRQ�LQ

PDQ\�FRXQWULHV��EXW�FRPPXQLFDWLRQ�VHHPV�WR�EH�D�PDMRU�REVWDFOH�LQ�PDQ\�FDVHV���,Q�VSLWH�RI�WKH�HIIRUW

PDGH�E\�3URI��)XOOHU�WR�VLPSOLI\�WKH�SUHVHQWDWLRQ�LQ�WKLV�SDSHU��LQWURGXFLQJ��IRU�H[DPSOH��DQ

DVVXPSWLRQ�RI�DQ�DXWRUHJUHVVLYH�SURFHVV�ZLWK�NQRZQ�FRUUHODWLRQ��WKH�WH[W�VWLOO�UHPDLQV�GLIILFXOW�WR�UHDG

IRU�PDQ\�RIILFLDO�VWDWLVWLFLDQV��DQG�WKH�DYDLODELOLW\�RI�XVHU�IULHQGO\�VRIWZDUH�WR�FDUU\�RXW�JHQHUDOLVHG

OHDVW�VTXDUHV�HVWLPDWRUV�LV�VWLOO�D�TXHVWLRQ�PDUN�IRU�PDQ\�LQVWLWXWLRQV���,Q�WKH�H[DPSOH�RI�WKH�7(5�87,

VXUYH\�SUHVHQWHG�LQ�WKLV�VHVVLRQ��SHRSOH�DUH�XVHG�WR�DQ�HVWLPDWLRQ�RSHUDWLRQ�WKDW�LV�DV�VLPSOH�DV

PXOWLSO\LQJ�WKH�QXPEHU�RI�SRLQWV�RQ�D�FHUWDLQ�ODQG�FRYHU�E\���NP���DQG�WKHUH�ZLOO�EH�VRPH�UHVLVWDQFH�WR

VXEVWLWXWH�WKLV�RSHUDWLRQ�E\�VRPHWKLQJ�LQYROYLQJ�WKH�LQYHUVLRQ�RI�ODUJH�PDWULFHV���3UHVHQWLQJ�JHQHUDOLVHG

OHDVW�VTXDUHV�LQ�DQ�DWWUDFWLYH�ZD\�WR�RIILFLDO�VWDWLVWLFLDQV�LV�D�PDMRU�FKDOOHQJH�IRU�PDWKHPDWLFDO

VWDWLVWLFLDQV�

�� ´6PDOO�$UHD�(VWLPDWLRQ�LQ�,QGLD���&URS�<LHOG�DQG�$FUHDJH�6WDWLVWLFVµ
E\�%�'��7LNNLZDO��,QVWLWXWH�RI�'HYHORSPHQWDO�5HVHDUFK�DQG�6WDWLVWLFV��,QGLD
	�*�&��7LNNLZDO��-�1�9��8QLYHUVLW\��-RGKSXU��,QGLD

7KLV�SDSHU�JLYHV�DQ�LQWHUHVWLQJ�GHVFULSWLRQ�RI�VRPH�VDPSOLQJ�DQG�HVWLPDWLRQ�GHVLJQV�IRU�DJULFXOWXUDO

VWDWLVWLFV�LQ�,QGLD��DOWKRXJK�WKH�UHDGHU�WKDW�LV�QRW�IDPLOLDU�ZLWK�WKH�,QGLDQ�DGPLQLVWUDWLYH�VWUXFWXUH�PD\

KDYH�VRPH�GLIILFXOWLHV�WR�IROORZ�ZLWKRXW�PDNLQJ�D�VFKHPH�RI�WKH�PHDQLQJ�RI�$$2��9(:��FKDNV�

PDQGDO�IDUPHUV��HWF�

7KH�PDLQ�FRQWULEXWLRQ�LV�D�FRPSDULVRQ�RI�FRPSRVLWH�HVWLPDWRUV�WKDW�FRPELQH�V\QWKHWLF�HVWLPDWRUV�ZLWK

JHQHUDOL]HG�UDWLR�HVWLPDWRUV���7KH�DSSURDFK�PLJKW�RYHUFRPH�VRPH�OLPLWDWLRQV�RI�V\QWKHWLF�HVWLPDWRUV

DQG�ORRNV�HDVLHU�WR�DSSO\�WKDQ�RWKHU�VPDOO�DUHD�HVWLPDWLRQ�SURFHGXUHV�WKDW�KDYH�EHHQ�XVHG�LQ�DJULFXOWXUDO

VWDWLVWLFV�>IRU�H[DPSOH��%DWWHVH�HW�DO������@���6RPH�DGGLWLRQDO�FODULILFDWLRQV�ZRXOG�EH�RI�LQWHUHVW�RQ�WKH

FRPSXWDWLRQ�RI�YDULDQFH�IURP�D�VLQJOH�VDPSOH���,I�WKH�UHVXOWV�SUHVHQWHG�DUH�FRQILUPHG�LQ�RWKHU

FRXQWULHV��WKH�PHWKRG�ZRXOG�EH�RI�LQWHUHVW��DQG�QRW�RQO\�IRU�GHYHORSLQJ�FRXQWULHV��DV�VWDWHG�LQ�WKH

SDSHU���$FWXDOO\��,QGLD�LV�D�GHYHORSHG�FRXQWU\�LI�ZH�VSHDN�DERXW�VWDWLVWLFV�

5HIHUHQFHV

%DWWHVH��*�(���+DUWHU��5�0��DQG�)XOOHU��:�$�����������´$Q�(UURU�&RPSRQHQWV�0RGHO�IRU�3UHGLFWLRQ�RI�&RXQW\�&URS�$UHDV

8VLQJ�6XUYH\�DQG�6DWHOOLWH�'DWD�µ�-RXUQDO�RI�WKH�$PHULFDQ�6WDWLVWLFDO�$VVRFLDWLRQ������SS��������

%DUQHWW��9��DQG�/HZLV��7�����������2XWOLHUV�LQ�6WDWLVWLFDO�'DWD��1HZ�<RUN��-RKQ�:LOH\�	�6RQV�

+DZNLQV��'�0�����������,GHQWLILFDWLRQ�RI�2XWOLHUV��&KDSPDQ�DQG�+DOO�

6lUQGDO��&�(���6ZHQVVRQ��%��DQG�:UHWPDQ��-�����������0RGHO�$VVLVWHG�6XUYH\�6DPSOLQJ��1HZ�<RUN�	�%HUOLQ��6SULQJHU�9HUODJ�


