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,Q� WKH�HPHUJLQJ�(XURSHDQ�FLYLO� VRFLHW\�� DOO� FLWL]HQV�PXVW

EH�DEOH�WR�FRPPXQLFDWH�IUHHO\�DQG�HDVLO\�ZLWK�HDFK�RWKHU

DQG� ZLWK� WKH� SXEOLF� LQVWLWXWLRQV� VHUYLQJ� WKHP�� ZLWKRXW

EHLQJ� UHVWULFWHG� E\� ODQJXDJH� EDUULHUV�� � 7KHUH� PXVW� EH

PRUH�DQG�EHWWHU�ODQJXDJH�LQVWUXFWLRQ��DQG�WKHUH�PXVW�EH�D

PXOWLOLQJXDO� ODQJXDJH� WHFKQRORJ\� KHOSLQJ� HYHU\RQH� WR

UHWULHYH�LQIRUPDWLRQ�UHJDUGOHVV�RI�WKH�VRXUFH�ODQJXDJH��WR

WUDQVODWH� DQG� WR� ZULWH� WH[WV� LQ� IRUHLJQ� ODQJXDJHV�� � 0RVW

FODVVLFDO� PDFKLQH� WUDQVODWLRQ� V\VWHPV� DQG� RWKHU

WUDQVODWLRQ�DLGV�XVH�D�FRQFHSW�EDVHG�DSSURDFK�GHYHORSHG

LQ�$,�UHVHDUFK�RQ�D�FRJQLWLYH�OLQJXLVWLFV�IRXQGDWLRQ���7KLV

DSSURDFK� ZRUNV� IRU� FRQWUROOHG�� WKDW� LV�� TXDVL�IRUPDO

ODQJXDJHV��EXW�QRW� IRU�JHQHUDO� ODQJXDJH�� �7KHUH�ZH�QHHG

DQ� DEXQGDQFH� RI� ODQJXDJH� GDWD� H[WUDFWHG� IURP

PRQROLQJXDO�DQG�PXOWLOLQJXDO�UHVRXUFHV�DQG�SURFHVVHG�IRU

WUDQVODWLRQV� SODWIRUPV�� � ,QVWHDG� RI� ODQJXDJH�LQGHSHQGHQW

FRQFHSWV��WKHVH�SODWIRUPV�ZRUN�ZLWK�WUDQVODWLRQ�XQLWV�DQG

WKHLU�HTXLYDOHQWV��DV�WKH\�FDQ�EH�IRXQG�LQ�SDUDOOHO�FRUSRUD�

7(/5,� EULQJV� WRJHWKHU� IRFDO� UHVHDUFK� FHQWHUV� LQ� (XURSH

DQG� SURPRWHV� PXOWLOLQJXDO� UHVHDUFK�� FUHDWLRQ� RI� VXFK

UHVRXUFHV�DQG�RI�FRUSXV�GHULYHG�OLQJXLVWLF�NQRZOHGJH�
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7KH� 6ORYHQLDQ� ODQJXDJH� SURVSHUHG� LQ� VSLWH� RI� PDQ\

REVWDFOHV�DQG�EHFDPH�FRQVROLGDWHG�XQGHU�WKH�GRPLQDWLRQ

RI� WKH� +DEVEXUJ� (PSLUH�� ZKHUH� *HUPDQ� ZDV� JLYHQ

SULRULW\� DV� WKH� ODQJXDJH� RI� DGPLQLVWUDWLRQ� DQG� DOVR� LQ

RWKHU� ILHOGV�� � 6ORYHQLDQ� FRQWLQXHG� WR� SURVSHU� GXULQJ� WKH

<XJRVODYLDQ� .LQJGRP� DQG� ODWHU� GXULQJ� WKH� 5HSXEOLF� RI

<XJRVODYLD� LQ� VSLWH� RI� WKH� SUH�HPLQHQFH� DWWULEXWHG� WR

6HUER�&URDWLDQ���1RZ�WKDW�6ORYHQLD�LV�LQGHSHQGHQW�DW�ODVW�

ZLOO� WKH� 6ORYHQLDQ� ODQJXDJH� ZLWKVWDQG� WKH� RQVODXJKW� RI

(QJOLVK�� WKH� JOREDO� OLQJXD� IUDQFD"� � :LOO� 6ORYHQLDQ� KDYH

HTXDO� VWDWXV� DPRQJ� WKH� QDWLRQDO� ODQJXDJHV� VSRNHQ� LQ

(XURSH��WRJHWKHU�ZLWK�LWV�PRUH�WKDQ�WKLUW\�FRXQWHUSDUWV"

2U� ZLOO� 6ORYHQLD�� DORQJ� ZLWK� PDQ\� RWKHU� VPDOOHU

FRXQWULHV��GHIHU�KHU�FODLP�WR�XVH�KHU�QDWLRQDO�ODQJXDJH�LQ

WKH� PXOWLOLQJXDO� GLDORJXH� EHWZHHQ� (XURSHDQ� FRXQWULHV"

:LOO�WKH�(XURSHDQ�GLVFRXUVH�WDNH�SODFH�LQ�(QJOLVK"��0RVW

(XURSHDQ�FRQIHUHQFHV�GR���(QJOLVK�KDV�EHFRPH�WKH�OLQJXD

IUDQFD� LQ� (XURSH�� LQ� VFLHQFH� DQG� UHVHDUFK� DV� ZHOO� DV� LQ

WUDGH� DQG� LQGXVWU\�� � ,Q� WKH� DUWV�� ZH� VWLOO� ILQG� VRPH

LQVLVWHQFH� RQ� FXOWXUDO� DQG� OLQJXLVWLF� LGHQWLW\� E\� SHRSOH

ZKR� DUH� QRW� DIUDLG� WR� EH� UHSURDFKHG� IRU� SURYLQFLDOLVP�

%XW� QHZV� ZLUH� VHUYLFHV� VHOO� WKHLU� QHZV� DEURDG

LQFUHDVLQJO\� LQ� (QJOLVK�� PRYLHV� SURGXFHG� IRU� WKH

(XURSHDQ�RU�ZRUOG�PDUNHW�DUH�RIWHQ�SURGXFHG�LQ�(QJOLVK�

DQG� WKH� :::�� LW� VHHPV�� XVHV� ODQJXDJHV� RWKHU� WKDQ

(QJOLVK� RQO\� WR� HQFU\SW� LQIRUPDWLRQ�� WR� NHHS� LW� KLGGHQ

IURP�WKH�UHVW�RI�WKH�ZRUOG�

2Q�WKH�RWKHU�KDQG��WKHUH�DUH�VWURQJ�UHDVRQV�WR�EHOLHYH�WKDW

DOO� QDWLRQDO� ODQJXDJHV� LQ� (XURSH� �DQG� PRVW� RI� WKH

ODQJXDJHV� HQMR\LQJ� UHJLRQDO� DXWRQRP\�� ZLOO� VXUYLYH�� � ,Q

VSLWH� RI� WKH� XQFKDOOHQJHG� UDWH� RI� (QJOLVK� DV� WKH� JOREDO

OLQJXD�IUDQFD��SHRSOH�ZKRVH�PRWKHU�WRQJXH�LV�QRW�(QJOLVK

UDUHO\� UHDG� (QJOLVK� QHZVSDSHUV� RU� ERRNV�� DQG� YHU\� IHZ

ZDWFK� (QJOLVK� 79� SURJUDPPHV�� � (QJOLVK� LV� XVHG� LQ

SURIHVVLRQDO� FRQWH[WV�� LV� XVHG� DEURDG� PRVWO\� IRU� WUDYHO

DUUDQJHPHQWV�� DQG� LV� XVHG� LQFUHDVLQJO\� IRU� LQIRUPDWLRQ

UHWULHYDO�IURP�WKH�LQWHUQHW���%XW�HYHQ�RUJDQL]HG�WRXULVP�LV

SULPDULO\� PRQROLQJXDO�� � +RWHOV� ORFDWHG� LQ� IUHTXHQWHG

YDFDWLRQ� UHVRUWV� IRFXV� RQ� FOLHQWV� IURP� D� SDUWLFXODU

ODQJXDJH� DUHD�� � 7KH� TXDOLW\� RI� IRUHLJQ� ODQJXDJH

LQVWUXFWLRQ�WKDW�WKH�PDMRULW\�RI�SHRSOH�DUH�VXEMHFWHG�WR�LV

VWLOO�VR�SRRU�WKDW�ZH�GR�QRW�KDYH�WR�EH�ZRUULHG�DERXW�WKH

IXWXUH�RI�QDWXUDO�ODQJXDJHV�

:KDW� LV� PRUH� ZRUULVRPH� LV� WKDW� WKH� PDMRULW\� RI� SHRSOH

FDQQRW� IXOO\� SDUWLFLSDWH� LQ� WKH� (XURSHDQ� FLYLO� VRFLHW\

EHFDXVH� WKH\� KDYH� QHLWKHU� WKH� QHFHVVDU\� ODQJXDJH� VNLOOV

QRU� WKH� WHFKQLFDO� DLGV� WR� RYHUFRPH� WKHVH� GHILFLHQFLHV�

:KDW�FRXOG�EH�D�VROXWLRQ�WR�WKLV�SUREOHP"��6KRXOG�ZH�RSW

IRU�WKH�$PHULFDQ�WUDGLWLRQ�DQG�FKRRVH�(QJOLVK�DV�WKH�VROH

(XURSHDQ� ODQJXDJH"� � 7KLV� ZRXOG� SUREDEO\� OHDG� WR� D

VLWXDWLRQ� ZKHUH� (QJOLVK� EHFRPHV� WKH� ODQJXDJH� RI� WKH

XSSHU� FODVVHV� RU� WKH� HOLWHV�� ZKLOH� QDWLRQDO� ODQJXDJHV

EHFRPH�UHGXFHG�LQ�VWDWXV�WR�WKH�UROH�RI�ORFDO�YHUQDFXODUV�

)URP� D� GHPRFUDWLF� SRLQW� RI� YLHZ�� WKLV� VHHPV� WR� EH� D

TXHVWLRQDEOH�DVSLUDWLRQ���%XW�DUH�WKHUH�DOWHUQDWLYHV"

(XURSH�LV�ODUJHU�WKDQ�WKH�(XURSHDQ�8QLRQ���7KH�FRXQWULHV

RI� &HQWUDO� DQG� (DVWHUQ� (XURSH� DQG� DOVR� WKH� 1HZO\

,QGHSHQGHQW� 6WDWHV� �WKH� IRUPHU� 6RYLHW� 8QLRQ� FRXQWULHV�

DUH� D� JHQXLQH� DQG� HVVHQWLDO� SDUW� RI� (XURSH�� � $� FRPPRQ

(XURSHDQ�LGHQWLW\�JRHV�KDQG�LQ�KDQG�ZLWK�D�SDQ�(XURSHDQ

FRPPRQ�PDUNHW���(XURSH�VWDQGV�IRU�GLYHUVLW\�LQ�XQLW\���%\

FKRLFH� DQG� WUDGLWLRQ�� (XURSH
V� LGHQWLW\� LV� IRXQGHG� RQ

FXOWXUDO�DQG�OLQJXLVWLF�SOXUDOLW\���7KH�QHZ��XQLWHG�(XURSH

WKDW� LV� JUDGXDOO\� HYROYLQJ� LV� VWURQJO\� GHWHUPLQHG� WR



FKHULVK�WKLV�WUDGLWLRQ���:KDW�ZH�DUH�KRSLQJ�WR�H[SHULHQFH

LV� WKH�HPHUJHQFH�RI�DQ� LQWHJUDWHG�DQG��DW� WKH� VDPH� WLPH�

PXOWLOLQJXDO�VRFLHW\�

7KHUHIRUH��ZH�PXVW�SURPRWH�VNLOOV�WR�RYHUFRPH�ODQJXDJH

EDUULHUV��QRW�MXVW�IRU�WKH�VHOHFW�IHZ��EXW�IRU�HYHU\RQH���:H

PXVW� SURYLGH� DFFHVV� WR� LQIRUPDWLRQ�� UHJDUGOHVV� RI� LWV

VRXUFH� ODQJXDJH�� DQG� ZH� PXVW� HQDEOH� SHRSOH� WR

FRPPXQLFDWH� ZLWK� HDFK� RWKHU�� UHJDUGOHVV� RI� WKHLU� QDWLYH

ODQJXDJHV�
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:KDW� FDQ�ZH� GR� WR� RYHUFRPH� ODQJXDJH� EDUULHUV"� �0RUH

H[WHQVLYH� DQG� LPSURYHG� IRUHLJQ� ODQJXDJH� LQVWUXFWLRQ� LV

WKH�PRVW�LPSRUWDQW�WDVN���7KHUH�LV�QR�UHDVRQ�QRW�WR�EHJLQ

IRUHLJQ�ODQJXDJH�LQVWUXFWLRQ�LQ�NLQGHUJDUWHQ�� �7KH�ODWHU�D

ODQJXDJH� LV� LQWURGXFHG�� WKH�PRUH� GLIILFXOW� LW� EHFRPHV� WR

DFTXLUH�LW���$OVR��WKHUH�LV�QR�UHDVRQ�ZK\�(QJOLVK�VKRXOG�EH

WKH� ILUVW� ODQJXDJH�� � ,QGHHG�� DOPRVW� HYHU\RQH� ZLOO� EH

H[SRVHG� WR� (QJOLVK� WR� VRPH� GHJUHH� DQG�� WKHUHIRUH�� ZLOO

VRPHKRZ�OHDUQ�LW���6R�WKH�ILUVW�IRUHLJQ�ODQJXDJH�FRXOG�EH

D� ODQJXDJH� VSRNHQ� LQ� RQH� RI� WKH� QHLJKERULQJ� FRXQWULHV�

$QG�WKH�WKLUG�IRUHLJQ�ODQJXDJH�FRXOG�EH�RQH�RI�WKH�PRUH

SUHYDOHQW�(XURSHDQ�ODQJXDJHV�ZLWK�UHJLRQDO�VWDQGLQJ��OLNH

)UHQFK�� 5XVVLDQ�� DQG� PD\EH� *HUPDQ�� � 7KUHH� IRUHLJQ

ODQJXDJHV� LV� QRW� D� XWRSLDQ� JRDO�� � 0DQ\� SHRSOH� LQ

6ZLW]HUODQG�� LQ� WKH� 1HWKHUODQGV�� DQG� LQ� %HOJLXP� VSHDN

WKUHH�IRUHLJQ�ODQJXDJHV�WR�VRPH�GHJUHH�DQG�VKDPH�EDUHO\

ELOLQJXDO�OLQJXLVWV�OLNH�P\VHOI�

%XW�ZH�PXVW�DOVR�DFFRPPRGDWH�RXUVHOYHV�WR�WKH�IDFW�WKDW

WHDFKLQJ� IRUHLJQ� ODQJXDJHV� LV� QRW� VXIILFLHQW� WR� RYHUFRPH

DOO�ODQJXDJH�EDUULHUV�LQ�(XURSH���(YHQ�H[WHQVLYH�ODQJXDJH

WUDLQLQJ� ZLOO� QRW� HQVXUH� WKDW� ,� FDQ� H[WUDFW� DOO� WKH

LQIRUPDWLRQ�,�DP�ORRNLQJ�IRU�IURP�IRUHLJQ�ODQJXDJH�WH[WV�

,W�ZLOO�QRW�QHFHVVDULO\�OHW�PH�SURSHUO\�WUDQVODWH�WH[WV�LQWR

WKH� WDUJHW� ODQJXDJH�� DQG� ,� ZLOO� VWLOO� KDYH� GLIILFXOWLHV

ZULWLQJ� WH[WV� LQ� D� IRUHLJQ� ODQJXDJH�� � 7UDQVODWRUV� DQG

LQWHUSUHWHUV� FHUWDLQO\� DUH� PHPEHUV� RI� RQH� RI� WKH� ROGHVW

SURIHVVLRQV� DQG� ZLOO� UHPDLQ� LQGLVSHQVDEOH�� � %XW� WKH

DYHUDJH� SULYDWH� FLWL]HQ� XVXDOO\� FDQQRW� DIIRUG� WKHLU

VHUYLFHV�� � 7KHUHIRUH�� WKH� RQO\� DOWHUQDWLYH� DUH� WHFKQLFDO

DLGV��DV�WKH\�KDYH�EHFRPH�DYDLODEOH�ZLWK�WKH�DGYHQW�RI�WKH

FRPSXWHU���,I�ZH�KDG�RSHUDWLRQDO�PDFKLQH�WUDQVODWLRQ��DQG

HYHQ� LQWHUSUHWDWLRQ�� V\VWHPV�� ODQJXDJH� EDUULHUV� ZRXOG

FHDVH�WR�EH�REVWDFOHV�IRU�FRPPXQLFDWLRQ�

�� /,0,7$7,216�2)�/$1*8$*(
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$V� LW� WXUQHG� RXW�� KRZHYHU�� WKHUH� DUH� QXPHURXV

DSSOLFDWLRQV� IRU� ZKLFK� PDFKLQH� WUDQVODWLRQ� LV� QRW� YHU\

HIIHFWLYH�� � ,W� ZRUNV� EHVW� ZLWK� WH[W� W\SHV� VXFK� DV� KLJKO\

VSHFLDOL]HG� DQG� IRUPDOL]HG� WHFKQLFDO� ODQJXDJH�

PDLQWHQDQFH� PDQXDOV�� IRU� LQVWDQFH�� RU�� WR� PHQWLRQ� DQ

HDUO\� VXFFHVVIXO� H[DPSOH�� ZHDWKHU� UHSRUWV�� � +HUH� ZH

LQFUHDVLQJO\� ILQG� ZKDW� LV� FDOOHG� FRQWUROOHG� ODQJXDJH�

FRQWUROOHG� ODQJXDJH� VXSSRVHGO\� HOLPLQDWHV� WKH� IX]]LQHVV

DQG� DPELJXLW\� ZKLFK� LV� DQ� HVVHQWLDO� IHDWXUH� RI� QDWXUDO

ODQJXDJHV�� � &RQWUROOHG� ODQJXDJHV� SUHVXSSRVH� UHVWULFWHG

GRPDLQV��D�KLJK�GHJUHH�RI�XQDPELJXRXV�WHUPLQRORJ\��DQG

QRW� PRUH� WKDQ� RQH� FRRUGLQDWHG� VWUXFWXUH� SHU� VHQWHQFH�

,GHDOO\�� DQG� WR� VRPH� H[WHQW� DOVR� LQ� UHDOLW\�� GRFXPHQWV

ZULWWHQ� LQ� FRQWUROOHG� ODQJXDJH� FDQ� EH� PHFKDQLFDOO\

SURFHVVHG�OLNH�VWULQJV�RI�IRUPDO�ODQJXDJH��ZLWKRXW�KXPDQ

LQWHUYHQWLRQ�� � *HQHUDO� ODQJXDJH� FDQQRW� EH� UHGXFHG� WR

FRQWUROOHG� GRFXPHQWDWLRQ� ODQJXDJH�� � :KHQHYHU� ZH� WDON

DERXW� VRFLDO� FRQVWUXFWV�� HGXFDWLRQ�� WKH� DUWV�

DGPLQLVWUDWLRQ��WKH�MXGLFLDO�V\VWHP��DQG�DOVR�ZKHQ�ZH�WDON

DERXW� VFLHQWLILF� LQQRYDWLRQ�� WKH� FUHDWLRQ� RI� QHZ

SDUDGLJPV�� DQG� QHZ� UHVHDUFK� WRSLFV�� LW� EHFRPHV

LPSRVVLEOH� WR� UHGXFH� WKLV� ODQJXDJH� WR� D� NLQG� RI� IRUPDO

DOJRULWKP� WKDW� FDQ� EH� SURFHVVHG�� WKDW� LV�� WUDQVODWHG�

DXWRPDWLFDOO\�� �)RU�DQ�XQELDVHG�YLHZ�RI� WKH�SUHGLFDPHQW

RI�PDFKLQH�WUDQVODWLRQ��FI��0HOE\������7R�WUDQVODWH�D�WH[W

ZULWWHQ� LQ� QDWXUDO� ODQJXDJH�� D� KXPDQ� DJHQW� LV� DOZD\V

QHHGHG�� VRPHRQH� ZKR� XQGHUVWDQGV� WKH� PHDQLQJ� RI� WKH

VRXUFH� WH[W� DQG�ZKR� FDQ� MXGJH� LI� WKH� WDUJHW� WH[W� LQGHHG

FRQYH\V�WKLV�PHDQLQJ���$OO�RI�XV�ZKR�KDYH�WULHG�NQRZ�WKDW

LW�LV�LPSRVVLEOH�HYHQ�ZLWK�WKH�EHVW�GLFWLRQDULHV�WR�WUDQVODWH

D� WH[W� RQH� GRHV� QRW� XQGHUVWDQG�� � &RPSXWHUV� GR� QRW

XQGHUVWDQG�� � 7KH� ZRUOG� RI� VHPDQWLFV� LV� FORVHG� WR� WKHP�

0HDQLQJ� FDQQRW� EH� SURFHVVHG�� PHDQLQJ� FDQ� EH

XQGHUVWRRG�� VXPPDUL]HG�� LQWHUSUHWHG�� SDUDSKUDVHG�� DQG

WUDQVODWHG�� � 7KHVH� DUH� DFWLRQV�� QRW� SURFHVVHV�� DQG� DQ

HVVHQWLDO� IHDWXUH� RI� DFWLRQV� LV� LQWHQWLRQDOLW\�� VRPHWKLQJ

FRPSXWHUV� GR� QRW� KDYH�� �FI�� 'HQQHWW� ���� 6HDUOH� ���

&RPSXWHUV� FDQ� SURFHVV� V\QWDFWLFDOO\�ZHOO�IRUPHG� VWULQJV

DFFRUGLQJ� WR� DOJRULWKPV�� WR� DOJRULWKPLFDOO\� IRUPXODWHG

JUDPPDU�UXOHV���7KH\�FDQ�WXUQ�D�GHFODUDWLYH�VHQWHQFH�LQWR

D� TXHVWLRQ�� DQ� DFWLYH� VHQWHQFH� LQWR� D� SDVVLYH� RQH�� D

VLQJXODU�LQWR�D�SOXUDO��EXW�WKH\�ZLOO�QHYHU�XQGHUVWDQG�WKHLU

PHDQLQJV�� � 2QO\� KXPDQV� FDQ� GR� WKDW�� � 7KLV� LV� ZK\

PDFKLQH� WUDQVODWLRQ� ZLOO� QRW� VROYH� WKH� SUREOHPV� RI� D

PXOWLOLQJXDO�(XURSH�

�� 7+(�1(('�)25�/$1*8$*(�'$7$

3HUKDSV�� WKHQ��ZH� VKRXOG�EH� OHVV� DPELWLRXV�� �:H� VKRXOG

GHYHORS� WUDQVODWLRQ� DLGV� IRU� KXPDQ� WUDQVODWRUV�

SURIHVVLRQDOV� ZKR� XVXDOO\� NQRZ� VRXUFH� DQG� WDUJHW

ODQJXDJH�TXLWH�ZHOO��DQG� WUDQVODWLRQV�DLGV�IRU� WKRVH�XVHUV

ZKR�NQRZ�RQO\�RQH�RI�WKH�ODQJXDJHV�UHDOO\�ZHOO��EHFDXVH

LW� LV� WKHLU� QDWLYH� ODQJXDJH�� DQG� ZKR� KDYH� D� UHVWULFWHG

NQRZOHGJH�RI�WKH�RWKHU� ODQJXDJH�� �7KHVH� WUDQVODWLRQ�DLGV

KDYH� WR� WDFNOH� UHDO� QDWXUDO� ODQJXDJH�� QRW�ZLWK� FRQWUROOHG

GRFXPHQWDWLRQ�ODQJXDJH���7KHLU�PDLQ�REMHFWLYH�LV�WR�RIIHU

FKRLFHV� IRU� WKH�PRVW� SUREDEOH� WUDQVODWLRQ� HTXLYDOHQWV� WR

WKH�XVHUV�� �5HFHQW�H[SHULHQFH�KDV� VKRZQ� WKDW�ZH�VWLOO� GR

QRW� NQRZ� HQRXJK� DERXW� ODQJXDJH�� LQ� JHQHUDO�� RU� DERXW

OH[LFDO�VHPDQWLFV��LQ�SDUWLFXODU��WR�GHYHORS�UHDOO\�SRZHUIXO

WUDQVODWLRQ� DLGV�� � 0RUH� PRQROLQJXDO�� ELOLQJXDO�� DQG

PXOWLOLQJXDO� ODQJXDJH� GDWD� DUH� QHHGHG� DQG� KDYH� WR� EH

SURFHVVHG� WR� EHFRPH� WKH� NLQG� RI� OLQJXLVWLF� �NQRZOHGJH�



FRPSXWHUV�FDQ�GHDO�ZLWK���7KLV�NQRZOHGJH�WKHQ�ZLOO�PDNH

WUDQVODWLRQ�SODWIRUPV�ZRUN���,W�ZLOO�KDYH�WR�EH�UHSUHVHQWHG

LQ�D�ZD\�WKDW�FRPSXWHUV�FDQ�KDQGOH�LW��DQG�WKLV�LV�GLIIHUHQW

IURP� WKH� ZD\� OH[LFDO� NQRZOHGJH� LV� UHSUHVHQWHG� LQ

GLFWLRQDULHV���'LFWLRQDULHV�ZHUH�FRPSLOHG�IRU�KXPDQ�XVHUV

ZKR� FDQ� XQGHUVWDQG� ZKDW� D� ZRUG� PHDQV�� DQG� WKH\� FDQ

PDNH� WKH� ULJKW� FKRLFH� RI� WKH� RSWLRQV� SUHVHQWHG� WR� WKHP

EHFDXVH� WKH\� XQGHUVWDQG� ZKDW� WKH\� PHDQ�� � &RPSXWHUV

ODFN� WKLV� IDFXOW\�� � 7KH\� KDYH� WR� EDVH� D� KLHUDUFK\� RI

RSWLRQV� IRU� D� JLYHQ� WUDQVODWLRQ� XQLW� RQ� D� IHZ� UDWKHU

XQUHOLDEOH�UXOHV��RQ�D�IDLU�DPRXQW�RI�VWDWLVWLFV��DQG�PRVWO\

RQ� KXJH� OLVWV� RI� OH[LFDO� XQLWV� LQ� FRQWH[W�� WKDW� LV�� OH[LFDO

XQLWV�DQG�WKH�RWKHU�OH[LFDO�XQLWV�WKH\�FR�RFFXU�ZLWK�

/DQJXDJH� GDWD� RI� WKLV� NLQG� DUH� DYDLODEOH� RQO\� VLQFH� WKH

DGYHQW� RI� FRUSRUD�� � 7KH\� ZHUH� QHYHU� FROOHFWHG� EHFDXVH

KXPDQ�XVHUV�GR�QRW�QHHG�WKHP��7KH�ODFN�RI�ODQJXDJH�GDWD

IRU� FRPSXWHUV�� RI� OH[LFDO� GDWD�� LQ� SDUWLFXODU�� EHFDPH

DSSDUHQW�LQ�WKH�VHFRQG�KDOI�RI�WKH�HLJKWLHV��ZKHQ�SURMHFWV

RQ� PDFKLQH� WUDQVODWLRQ� DQG� DOVR� RQ� PDFKLQH�DLGHG

WUDQVODWLRQ�KDG�IDLOHG�GXH�WR�WKH�SURYHUELDO�IX]]LQHVV�DQG

DPELJXLW\� RI� OH[LFDO� XQLWV�� �:RUG� VHQVH� GLVDPELJXDWLRQ

ZDV� QHHGHG� LQ� UHDO� ODQJXDJH�� DQG� ZRUG� VHQVH

GLVDPELJXDWLRQ�QHHGHG�SURFHVVHG�ZRUG�OLVWV�DQG�KHDSV�RI

VWDWLVWLFDO�GDWD�

7KH� ILUVW� ODQJXDJH� FRUSRUD�ZHUH� FRPSLOHG� LQ� WKH� VL[WLHV�

DQG� WKH\� TXLFNO\� EHFDPH� WKH� IDYRULWH� SOD\JURXQG� RI

HPSLULFDO� OLQJXLVWLFV�� �7KHVH� FRUSRUD�ZHUH�XVXDOO\� UDWKHU

PRGHVW� LQ� VL]H� EXW� ODUJH� HQRXJK� WR� DFFRXQW� IRU� PRVW

JUDPPDWLFDO� SKHQRPHQD� DQG� WR� SURYLGH� D� IHZ� FLWDWLRQV

IRU� WKH�PRUH� FRPPRQ� XVDJHV� RI� WKH� EDVLF� YRFDEXODULHV�

7KH\� FHUWDLQO\� LPSURYHG� WKH� TXDOLW\� RI� GLFWLRQDULHV� IRU

KXPDQ�XVHUV���%XW��LQ�WKH�ODWH�HLJKWLHV��WKH\�WXUQHG�RXW�WR

EH�PXFK�WRR�VPDOO�IRU�WKH�NLQG�RI�OH[LFDO�GDWD�QHHGHG�E\

WUDQVODWLRQ� WRROV�� � $QG�� HYHQ� WKHQ�� IRU� PDQ\� ODQJXDJHV�

PRUH�DQG�OHVV�SUHYDOHQW�RQHV��WKH\�ZHUH�QR�FRUSRUD�DW�DOO�

(DUO\� RQ�� WKH� (XURSHDQ� &RPPLVVLRQ� DFNQRZOHGJHG� WKDW

WKH�GHYHORSPHQW�RI�PXOWLOLQJXDO�ODQJXDJH�WHFKQRORJ\�ZDV

SLYRWDO� IRU� D�PXOWLOLQJXDO� LQIRUPDWLRQ� VRFLHW\� LQ�(XURSH�

,W�UHDOL]HG�WKDW�PDFKLQH�WUDQVODWLRQ�SURYLGHG�DQ�DQVZHU�WR

RQO\� D� YHU\� OLPLWHG� VHJPHQW� RI� WKH� WUDQVODWLRQ� WDVNV� DQG

WKDW�LW�ZDV�QHFHVVDU\�WR�HQFRXUDJH�UHVHDUFK�RQ�WUDQVODWLRQ

DLGV��DLGV�IRU�UHDO�QDWXUDO�ODQJXDJH���:KHQ�LW�EHFDPH�FOHDU

WKDW�WKH�ODFN�RI�DGHTXDWH�ODQJXDJH�GDWD�ZDV�WKH�SULQFLSDO

SUREOHP�� WKH� &RPPLVVLRQ� EHJDQ� WR� HQFRXUDJH� WKH

FUHDWLRQ�RI� ODQJXDJH� UHVRXUFHV�� � /DQJXDJH� UHVRXUFHV� DUH

FRUSRUD� DQG� RWKHU� OH[LFDO� GDWD�� HOHFWURQLF� YHUVLRQV� RI

GLFWLRQDULHV� IRU� KXPDQ� XVHUV� DQG� OH[LFRQV� IRU� ODQJXDJH

WHFKQRORJ\�DSSOLFDWLRQV���$�IHDVLELOLW\�VWXG\��WKH�1HWZRUN

RI� (XURSHDQ� 5HIHUHQFH� &RUSRUD�� GLVFXVVHG� UHOHYDQW

DVSHFWV�OLNH�XVHU�QHHGV��FRUSXV�FRPSRVLWLRQ�DQG�VL]H��WH[W

UHSUHVHQWDWLRQ�� DQG� WH[W� DQQRWDWLRQ�� �FI�� &DO]RODUL� ���

7KH� ILUVW� 3$52/(� SURMHFW� SURYLGHG� D� EOXHSULQW� IRU

FRUSXV� EXLOGLQJ�� DQG� LQ� WKH� VHFRQG� 3$52/(� SURMHFW�

FRPSDUDEOH�FRUSRUD�RI����PLOOLRQ�ZRUGV�HDFK�ZHUH�VHW�XS

IRU����(XURSHDQ�8QLRQ�ODQJXDJHV���7KH�3$52/(�SURMHFW

DOVR� SURGXFHG� XQLIRUP�� VWDQGDUGL]HG� DQG� FRPSDUDEOH

OH[LFRQV�RI�������ZRUGV�HDFK�IRU�WKH�ODQJXDJHV�LQYROYHG�

%XW�� WR� D� JUHDW� H[WHQW�� WKHVH� OH[LFDO� GDWD� ZHUH� QRW

H[WUDFWHG�IURP�FRUSRUD��DQG�WKH�OH[LFDO�HQWULHV�GR�QRW�GHDO

ZLWK�WKH�VHPDQWLFV�RI�WKH�OHPPDWD���8QIRUWXQDWHO\��WKLV�LV

WUXH�IRU�WKH�PDMRULW\�RI�OH[LFDO�UHVRXUFHV�HYHQ�WRGD\��DQG

IRU� � DOO� PXOWLOLQJXDO� OH[LFRQV�� � 7KHUH� DUH� D� IHZ� FRUSXV�

EDVHG�PRQROLQJXDO� GLFWLRQDULHV�� QRWDEO\� &2%8,/'�� EXW

QR�ELOLQJXDO�RQHV���FI��&2%8,/'������7KH�DUW�WR�H[WUDFW

OH[LFDO� GDWD� IURP� FRUSRUD�� LQFOXGLQJ� OH[LFDO� VHPDQWLFV�

DQG� WR� JHQHUDWH� PRQROLQJXDO�� EXW� DOVR� RI� ELOLQJXDO� DQG

PXOWLOLQJXDO� OH[LFRQV� IRU� FRPSXWDWLRQDO� SXUSRVHV� LV� VWLOO

LQ�LWV�LQIDQF\�

�� 7(/5,��7+(�75$16�(8523($1

/$1*8$*(�5(6285&(6

,1)5$6758&785(

)RU�PRVW�:HVWHUQ�(XURSHDQ� ODQJXDJHV��ZH� QRZ� KDYH� DW

OHDVW� WKH� WH[WXDO� UHVRXUFHV� WKDW�ZH�QHHG� IRU�GHYHORSPHQW

RI� WKH� DUW� RI� IXUWKHU� OH[LFDO� GDWD� H[WUDFWLRQ�� � 7KLV� LV� QRW

TXLWH� WKH� FDVH� IRU� WKH� ODQJXDJHV� VSRNHQ� LQ� &HQWUDO� DQG

(DVWHUQ�(XURSH�DQG�LQ�WKH�IRUPHU�6RYLHW�8QLRQ���%HFDXVH

WKH� (XURSHDQ� &RPPLVVLRQ� VWULYHV� WR� SURPRWH� SDQ�

(XURSHDQ�FR�RSHUDWLRQ�LQ�IRFDO�UHVHDUFK�DQG�GHYHORSPHQW

DUHDV�� LW� GHFLGHG� EDFN� LQ� ����� WR� IXQG� WKH� &RQFHUWHG

$FWLRQ�7(/5,�� WKH�7UDQV�(XURSHDQ�/DQJXDJH�5HVRXUFHV

,QIUDVWUXFWXUH�� �7KH�RYHUDOO� REMHFWLYH�RI� WKLV�SURMHFW�ZDV

WR� LQFUHDVH� WKH� DZDUHQHVV� RI� ODQJXDJH� UHVRXUFHV� DV� WKH

UDZ� PDWHULDO� IRU� D� QHZ� JHQHUDWLRQ� RI� VRSKLVWLFDWHG

PXOWLOLQJXDO�ODQJXDJH�WHFKQRORJ\�� �7KH�SURMHFW�VWDUWHG� LQ

HDUO\��������7(/5,�)LQDO�5HSRUW����� �7RGD\��7(/5,�,,�

WKH� IROORZ�XS� SURMHFW�� LV� DERXW� WR� FRPPHQFH�� DJDLQ

IXQGHG� E\� WKH� (XURSHDQ� &RPPLVVLRQ� XS� WR� WKH� HQG� RI

�����

7(/5,�EULQJV�WRJHWKHU�PRUH�WKDQ�IRUW\�UHQRZQHG�QDWLRQDO

ODQJXDJH�UHVHDUFK�DQG�WHFKQRORJ\�FHQWHUV�LQ�WKH�ZKROH�RI

(XURSH�� WZR� RI� WKHP� LQ� 6ORYHQLD�� � 2QH� LV� WKH� -RVHI�

6WHSDQ�,QVWLWXWH� RUJDQL]LQJ� WKLV� FRQIHUHQFH�� ZLWK� LWV

LPSUHVVLYH�UHFRUG�LQ�FRPSXWDWLRQDO�OLQJXLVWLFV���7KH�RWKHU

LV� WKH� ,QVWLWXWH� IRU� WKH� 6ORYHQLDQ� /DQJXDJH� �)UDQ

5DPRYV�� LQ� WKH� 6ORYHQLDQ� $FDGHP\� IRU� 6FLHQFHV� DQG

$UWV��WKH�KHDUW�RI�6ORYHQLDQ�GLFWLRQDU\�PDNLQJ���7(/5,�LV

D� SDQ�(XURSHDQ� QHWZRUN� SURPRWLQJ� WKH� FUHDWLRQ� RI

ODQJXDJH�UHVRXUFHV�DQG� WKH�UHVHDUFK�RQ� WKH�PHWKRGRORJ\

IRU� H[WUDFWLQJ� ODQJXDJH� GDWD� IURP� FRUSRUD� DQG� IRU

SURFHVVLQJ� WKHP� WR� EH� XVHG� LQ� PXOWLOLQJXDO� ODQJXDJH

DSSOLFDWLRQV�� � ,W� LV� GHYRWHG� WR� PDNH� ODQJXDJH� UHVRXUFHV

DYDLODEOH� WR� WKH� DFDGHPLF� DQG� LQGXVWULDO� VHFWRUV� RI� WKH

QDWXUDO� ODQJXDJH� SURFHVVLQJ� FRPPXQLW\�� DQG� WR

GLVVHPLQDWH� WKH� UHVXOWV� RI� WKHRUHWLFDO� GLVFXVVLRQV� DQG

SUDFWLFDO�ZRUN�LQ�(XURSH�DQG�ZRUOGZLGH�

7(/5,� SDUWQHUV� VKDUH� DQ� LPSUHVVLYH� UHFRUG� LQ� FRUSXV�

EDVHG� JHQHUDO� ODQJXDJH� UHVHDUFK�� LQ� GHYHORSLQJ

WHFKQLTXHV�IRU�SURFHVVLQJ�ODQJXDJH�GDWD��DQG�LQ�GHVLJQLQJ

GDWD�GULYHQ� VRIWZDUH� IRU� PRQROLQJXDO� DQG� PXOWLOLQJXDO

DSSOLFDWLRQV�� �7(/5,�SRROV� WKH� UHVRXUFHV�� WRROV�� VSHFLILF



H[SHUWLVH�� DQG�JHQHUDO� FRPSHWHQFH�RI� LWV� SDUWQHUV� DQG� RI

FRRSHUDWLQJ�LQVWLWXWLRQV�DOO�RYHU�WKH�ZRUOG�

�� 7+(�7(/5,�$*(1'$

7(/5,�RIIHUV�

�� $QQXDO�VHPLQDUV�RQ�PXOWLOLQJXDO�LVVXHV

�� 7UDLQLQJ�LQ�FRUSXV�OLQJXLVWLFV

�� 6HUYLFH�IRU�ODQJXDJH�LQGXVWU\

�� 'LVVHPLQDWLRQ� RI� OLQJXLVWLF� GDWD�� NQRZOHGJH�� DQG

LGHDV

�� 75$&725�� WKH� 7(/5,� 5HVHDUFK� $UFKLYH� RI

&RPSXWDWLRQDO�7RROV�DQG�5HVRXUFHV

�� ,QWHUQHW�LQIRUPDWLRQ�VHUYLFHV�DQG�SULQWHG�SXEOLFDWLRQV

�� 75$&725

75$&725� LV� WKH� 7(/5,� 5HVHDUFK� $UFKLYH� RI

&RPSXWDWLRQDO� 7RROV� DQG� 5HVRXUFHV�� � ,W� IHDWXUHV

PRQROLQJXDO�� ELOLQJXDO�� DQG� PXOWLOLQJXDO� FRUSRUD� DQG

OH[LFD� LQ� WKHVH� ODQJXDJHV�� � )XUWKHUPRUH�� 75$&725

RIIHUV� D� ODUJH� YDULHW\� RI� FRUSXV�� DQG� OH[LFRQ�UHODWHG

VRIWZDUH�� IRU� H[DPSOH�� ������.E�%XOJDULDQ����������.E

&]HFK���������.E�'XWFK���������.E�(QJOLVK���������.E

(VWRQLDQ�� ������� .E� )UHQFK�� �������� .E� *HUPDQ�

��������.E�+XQJDULDQ��1%�LQFOXGHV�PXFK�GLJLWDO�VRXQG

GDWD��� ����.E� ,FHODQGLF�� �������.E� ,WDOLDQ�� ��������.E

/DWYLDQ�� ������ .E� /LWKXDQLDQ�� ���� .E� 1RUZHJLDQ�

������� .E� 5XPDQLDQ�� ������� .E� 5XVVLDQ�� ������� .E

6HUELDQ�� ������� .E� 6ORYHQLDQ�� ������� .E� 6SDQLVK�

�������.E�6ZHGLVK���������.E�7XUNLVK������.E�8]EHN�

:KLOH�WKH�SULPDU\�DLP�LV�WR�SRRO�WKH�UHVRXUFHV�RI�7(/5,

SDUWQHUV�� 75$&725� DOVR� VHUYHV� RWKHU� LQVWLWXWLRQV� E\

PDNLQJ�WKHLU�UHVRXUFHV�DQG�WRROV�DYDLODEOH�

:KLOH� 75$&725� KDV� EHHQ� VHW� XS� IRU� WKH� EHQHILW� RI

7(/5,�SDUWQHUV�� WKH�DUFKLYH�FDQ�DOVR�EH�DFFHVVHG�E\� WKH

PHPEHUV� RI� WKH� 75$&725� 8VHU� &RPPXQLW\� �78&��

,QGLYLGXDOV� DQG� HYHU\� DFDGHPLF�� SXEOLF�� RU� LQGXVWULDO

RUJDQL]DWLRQ�FDQ�MRLQ�WKH�78&�IRU�D�QRPLQDO�DQQXDO�IHH�RI

���(&8��:HVWHUQ�(XURSHDQ�PHPEHUV��RU����(&8��UHVW�RI

(XURSH����&RPSDUDEOH�FRQGLWLRQV�DSSO\�IRU�PHPEHUV�IURP

RXWVLGH�(XURSH���7RROV�DQG�UHVRXUFHV�FDQ�EH�XVHG�IUHH�RI

FKDUJH�IRU�UHVHDUFK�SXUSRVHV�RQO\���)RU�PRUH�LQIRUPDWLRQ

RQ� 75$&725�� VHH�� KWWS���VRODULV��LGV�

PDQQKHLP�GH�aWUDFWRU�� � ,I� \RX� DUH� LQWHUHVWHG� LQ� MRLQLQJ

78&�� FRQWDFW� WKH� 7(/5,� RIILFH� DW� WHOUL#LGV�

PDQQKHLP�GH�

)RU� WKH� QH[W� WKUHH� \HDUV�� 75$&725� ZLOO� KDYH� WRS

SULRULW\�RQ� WKH�7(/5,�DJHQGD�� �7KH�VSHFWUH�RI�UHVRXUFHV

DQG�WRROV�ZLOO�EH�TXLFNO\�H[SDQGHG�

�� 7(/5,�5HVHDUFK�3URMHFWV�DQG�-RLQW�9HQWXUHV

7(/5,�LV�WKH�IUDPHZRUN�IRU�PXOWLODWHUDO�SURMHFWV�DQG�IRU

MRLQW� YHQWXUHV� ZLWK� LQGXVWULDO� SDUWQHUV�� � 7(/5,� FORVHO\

LQWHUDFWV�ZLWK�WKH�(XURSHDQ�&RPPLVVLRQ�DQG�RWKHU�SXEOLF

RU�SULYDWH�IXQGLQJ�DXWKRULWLHV�WR�H[SORUH�WKH�IHDVLELOLW\�RI

QHZ�SURMHFWV���7ZR�H[DPSOHV�

7KH�3ODWR�3URMHFW

0RUH� WKDQ� ��� 7(/5,� SDUWQHUV� EURXJKW� WRJHWKHU� DQG

DOLJQHG� ��� YHUVLRQV� RI� 3ODWR¶V� 5HSXEOLF� LQ� D� XQLTXH

SDUDOOHO� FRUSXV�� � ,Q� ZRUNVKRSV� DQG� VHPLQDUV�� PXOWLSOH

DSSURDFKHV� ZHUH� H[SORUHG� IRU� H[WUDFWLQJ� PXOWLOLQJXDO

OH[LFDO� GDWD� DQG� IRU� WHVWLQJ� K\SRWKHVHV� RI� WUDQVODWLRQ

HTXLYDOHQFH�� � 7KH� DOLJQHG� SDUDOOHO� WH[WV� DQG� UHOHYDQW

TXHU\� WRROV� DUH� DYDLODEOH� RQ� D� 7(/5,� &'�520�� � )RU

PRUH� LQIRUPDWLRQ� RI� WKH� 3ODWR� 3URMHFW�� VHH�

KWWS���ZZZ�LGV�PDQQKHLP�GH�WHOUL�FGURP�KWPO�

7KH�%ULGJH�-RLQW�9HQWXUH

0RUH� WKDQ� WHQ�7(/5,�SDUWQHUV� VHW� XS� D� FRQVRUWLXP�ZLWK

SXEOLVKHUV�ZLWK�WKH�REMHFWLYH�WR�ORFDOL]H�DQG�JOREDOL]H�WKH

(QJOLVK� &2%8,/'� 6WXGHQW� 'LFWLRQDU\�� �$� SOHQWLWXGH� RI

ELOLQJXDO�YHUVLRQV��(QJOLVK�ORFDO�ODQJXDJH��ZLOO�JHQHUDWH�D

PXOWLOLQJXDO� OH[LFRQ� WR� EH� XVHG� IRU� WKH� DXWRPDWLF

JHQHUDWLRQ� RI� ELOLQJXDO� GLFWLRQDULHV� RI� OHVVHU�XVHG

ODQJXDJHV� �H�J��� (VWRQLDQ�6ORYHQLDQ��� � )RU� WKH� ORFDOL]HG

YHUVLRQ�� RXU� SDUWQHUV� KDYH� FRQWUDFWHG� ORFDO� GLFWLRQDU\

SXEOLVKHUV�� � )RU� PRUH� LQIRUPDWLRQ�� VHH�� KWWS���ZZZ�LGV�

PDQQKHLP�GH�WHOUL�EULGJH�KWPO�

�� 3DUWQHUVKLS�ZLWK�,QGXVWU\

7(/5,�RIIHUV�FRPSUHKHQVLYH�VHUYLFH��H[SHUW�FRQVXOWDWLRQ�

DSSOLFDWLRQ�RULHQWHG� ODQJXDJH� GDWD�� DQG� FXVWRPL]HG

VRIWZDUH� VROXWLRQV� ZLWK� SDUWQHUV� LQ� PDQ\� ORZ�ZDJH

FRXQWULHV�DEOH�WR�RIIHU�FRPSHWLWLYH�UDWHV���,W�ZLOO�JXDUDQWHH

WKH�TXDOLW\�RI�LWV�VHUYLFH���:LWK�LWV�JOREDO�OLQNV��7(/5,�LV

WKH� LGHDO�SDUWQHU�RI� VPDOO�� DQG�PHGLXP�VL]HG�HQWHUSULVHV

LQ� ODQJXDJH� LQGXVWU\�� ERWK� IRU� WKH� GHYHORSPHQW� RI� QHZ

DSSOLFDWLRQV�DQG�IRU� WKH� ORFDOL]DWLRQ�DQG�JOREDOL]DWLRQ�RI

H[LVWLQJ�VRIWZDUH���)RU�PRUH�LQIRUPDWLRQ��FRQWDFW��7(/5,

$VVRFLDWLRQ� F�R� ,'6�� 3RVWIDFK� ��� ��� ���� '������

0DQQKHLP� RU� ORJ� LQ� DW� KWWS���ZZZ�DQJHOILUH�FRP�

EL]�WHOUL��

�� 7+(�7(/5,�$662&,$7,21

7KH� 7(/5,� $VVRFLDWLRQ� LV� UHJLVWHUHG� LQ� 0DQQKHLP�

*HUPDQ\��DV�D�QRQ�SURILW�RUJDQL]DWLRQ�XQGHU�*HUPDQ�ODZ�

,W� LV� WKH� OHJDO� IUDPHZRUN� LQ� ZKLFK� WKH� 7(/5,� SDUWQHUV

FRRUGLQDWH� DQG� FDUU\� RXW� WKHLU� DFWLYLWLHV�� � 7KH� 7(/5,

$VVRFLDWLRQ�LV�WKH�LQGHSHQGHQW�SDQ�(XURSHDQ�YRLFH�RI�WKH

PXOWLOLQJXDO� UHVHDUFK� DQG� GHYHORSPHQW� FRPPXQLW\�� D

GHYRWHG� WKRXJK� LPSDUWLDO� SDUWQHU� RI� WKH� (XURSHDQ

ODQJXDJH� LQGXVWU\�� DQG� D� UHVSHFWHG� FRQVXOWDQW� RI� WKH

(XURSHDQ� &RPPLVVLRQ� IRU� WKH� 0XOWLOLQJXDO� ,QIRUPDWLRQ

6RFLHW\�

�� &25386�/,1*8,67,&6��0(7+2'2/2*<

25�7+(25(7,&$/�$3352$&+

$V�ZH�KDYH�VDLG�DERYH�� WKHUH�DUH� WZR�NLQGV�RI� ODQJXDJH

UHVRXUFHV�� FRUSRUD� DQG� OH[LFD� �RU� HOHFWURQLF� YHUVLRQV� RI

GLFWLRQDULHV����7KH�ODWWHU�DUH�ODQJXDJH�UHVRXUFHV�LQ�WKH�IXOO

VHQVH� RQO\� LI� WKH\� DUH� GHULYHG� IURP� FRUSRUD�� XVLQJ

PHWKRGV�GHYHORSHG� LQ� FRUSXV� OLQJXLVWLFV�� �7KHUHIRUH��ZH



FDOO� FRUSRUD� SULPDU\� ODQJXDJH� UHVRXUFHV� DQG� OH[LFD

VHFRQGDU\� UHVRXUFHV�� � :H� YLHZ� FRUSRUD� DV� WKH� UDZ

PDWHULDO� FRQWDLQLQJ� DOO� WKH� ODQJXDJH� GDWD� HPSLULFDO

OLQJXLVWLFV�GHDOV�ZLWK���7KHUH�DUH�RWKHU�NLQGV�RI�OLQJXLVWLFV

WKDW�GR�QRW�UHO\�RQ�HPSLULFDO�GDWD�LQ�WKH�IRUP�RI�FRUSRUD�

7KLV� LV� WKH� FDVH� IRU� FRJQLWLYH� OLQJXLVWV�� DQG� FRJQLWLYH

OLQJXLVWLFV� VWLOO� SURYLGHV� WKH� WKHRUHWLFDO� EDFNJURXQG� WR

PRVW�RI�WKH�DUWLILFLDO�LQWHOOLJHQFH�UHVHDUFK�LQ�RXU�GD\V�

6RPH� DGYRFDWHV� RI� FRJQLWLYH� OLQJXLVWLFV� RSSRVH� FRUSXV

OLQJXLVWLFV� RQ� WKHRUHWLFDO� JURXQGV�� DQG� WKLV� LV� WUXH� WKH

RWKHU�ZD\�DURXQG��DV�ZHOO�� �(YHQ�ZKHUH�ERWK�DSSURDFKHV

DUH� VHHQ� DV� FRPSOHPHQWDU\�� WKHUH� LV� QR� DJUHHPHQW� RQ

ZKHUH� WR� GUDZ� WKH� GLYLGLQJ� OLQH�� � )RU� WKH� SDVW� GHFDGHV�

PDFKLQH� WUDQVODWLRQ� ZDV� SULPDULO\� EDVHG� RQ� FRJQLWLYH

OLQJXLVWLFV�� DQG� WKLV� LV�� WR� D� OHVVHU� GHJUHH�� DOVR� WUXH� RI

WUDQVODWLRQ�DLGV���7KH�XQVDWLVIDFWRU\�SHUIRUPDQFH�RI�PRVW

V\VWHPV��ZKHQHYHU�JHQHUDO�ODQJXDJH�LV�FRQFHUQHG��KDV� WR

GR� ZLWK� VHPDQWLFV�� ZLWK� WKH� PHDQLQJ� RI� WKH� WH[W� WR� EH

WUDQVODWHG�� � 7UDQVODWLRQ� PHPRULHV� ZHUH� WKH� ILUVW

DSSOLFDWLRQV� WKDW� HPSOR\HG� FRUSXV� OLQJXLVWLF� QRWLRQV�

7KHLU� LPPHGLDWH� VXFFHVV�FRQWULEXWHG� WR� WKH�SDUDGLJPDWLF

FKDQJH�WDNLQJ�SODFH�WKHVH�GD\V���&RUSXV�OLQJXLVWLFV�QRZ�LV

LQ� D� SRVLWLRQ� WR� GHPRQVWUDWH� ZKHWKHU� LW� FDQ� FRPSRXQG

FRJQLWLYH�OLQJXLVWLFV�LQ�WKH�WUHDWPHQW�RI�VHPDQWLFV�

&RUSXV�OLQJXLVWLFV� LV� WKH�VXE�GLVFLSOLQH�RI� OLQJXLVWLFV� WKDW

GHDOV� ZLWK� H[WUDFWLQJ� ODQJXDJH� GDWD� IURP� FRUSRUD� DQG

SURFHVVLQJ� WKHP� IRU� YDULRXV� DSSOLFDWLRQV� VXFK� DV

JUDPPDUV� IRU� KXPDQ� XVHUV� DQG� IRU� FRPSXWHUV�

GLFWLRQDULHV�� DQG� OH[LFRQV�� � 3URFHVVLQJ� ODQJXDJH� GDWD

WXUQV� WKHP� HLWKHU� LQWR� OLQJXLVWLF� NQRZOHGJH� IRU� KXPDQ

XVHUV� RU� LQWR� WKH� NLQG� RI� �NQRZOHGJH�� UHTXLUHG� E\

FRPSXWHUV� WR� SHUIRUP� FHUWDLQ� RSHUDWLRQV� LQYROYLQJ

DOJRULWKPLF� UXOHV�� H[WHQVLRQDOO\� GHILQHG� OLVWV�� DQG

VWDWLVWLFDO� LQIRUPDWLRQ� RQ� WKH� RFFXUUHQFH� RI� UHOHYDQW

SKHQRPHQD��XVXDOO\� LQ� WKH� IRUP�RI� W\SH�WRNHQ� UDWLRQV� RU

GHULYHG� IURP� WKHP�� �&RUSXV� OLQJXLVWLFV�EHJDQ� LQ� WKH� ODWH

VL[WLHV�ZLWK�WKH�DGYHQW�RI�WKH�ILUVW�FRUSRUD�� �$W�WKDW�WLPH�

PRVW� OLQJXLVWV� XVHG� FRUSRUD� WR� FKHFN�� YDOLGDWH�� DQG

HQODUJH� WKH� NLQG� RI� ODQJXDJH� GDWD� WKDW� DOZD\V� KDG� EHHQ

FROOHFWHG� E\� OLQJXLVWV�� JUDPPDULDQV�� DQG� OH[LFRJUDSKHUV�

(YHQ� WRGD\�� WKH� EXON� RI�ZRUN� GRQH� LQ� FRUSXV� OLQJXLVWLFV

XVHV� FRUSRUD� DV� D� ODUJHU� DQG� PRUH� EDODQFHG� YHUVLRQ� RI

ZKDW� XVHG� WR� EH� WKH� LQGLYLGXDOO\� FROOHFWHG� FLWDWLRQV� RQ

ILOLQJ�FDUGV���2QO\�JUDGXDOO\�OLQJXLVWV�EHJLQ�WR�UHDOL]H�WKDW

FRUSXV�OLQJXLVWLFV�ZLOO�FKDQJH�RXU�SHUFHSWLRQ�RI�ODQJXDJH

LQ� JHQHUDO�� DQG� WKH� UHODWLRQVKLS� EHWZHHQ� XVDJH� DQG

PHDQLQJ� LQ� SDUWLFXODU�� � ,W� ZDV� ZKHQ� FRUSXV� OLQJXLVWLFV

PRYHG�RQ�WR�ELOLQJXDO�DQG�PXOWLOLQJXDO�UHVHDUFK�WKDW� WKLV

QHZ� YLHZ� RQ� OH[LFDO� VHPDQWLFV� EHJDQ� WR� WDNH� FRQFUHWH

VKDSH�� � &RUSXV�EDVHG� PXOWLOLQJXDO� UHVHDUFK� QHHGV

FRPSDUDEOH�RU�SDUDOOHO�FRUSRUD�WR�ZRUN�ZLWK���7KHVH�KDYH

QRW�EHHQ�DYDLODEOH�IRU�D�YHU\�ORQJ�WLPH�

,Q� WKH� EHJLQQLQJ�� FRUSRUD�ZHUH�PRVWO\� DQDO\]HG� LQ� YLHZ

RI� JUDPPDWLFDO� SKHQRPHQD� DQG� XVDJH� DVSHFWV� RI� YHU\

IUHTXHQW� ZRUGV�� OLNH� IXQFWLRQ� ZRUGV�� � 7KH� VL]H� RI� WKHVH

HDUO\� FRUSRUD� �OLNH� WKH� %URZQ� &RUSXV� ZLWK� RQH� PLOOLRQ

ZRUGV��ZDV� WRR�VPDOO� WR�DFFRXQW�SURSHUO\�IRU�HYHQ�EDVLF

YRFDEXODULHV�RI������ZRUGV���-RKQ�6LQFODLU��WKH�QHVWRU�RI

FRUSXV� OLQJXLVWLFV�� WKHUHIRUH�� VWDUWHG� LQ� WKH� VHYHQWLHV� WR

EXLOG�D�FRUSXV�ODUJH�HQRXJK�WR�VHUYH�DV�D�EDVLV�IRU�D�IXOO�

VL]H� PRQROLQJXDO� GLFWLRQDU\� RI� (QJOLVK�� � 7KLV� ZDV� WKH

IDPRXV�&2%8,/'�SURMHFW�� DQG�KLV� FRUSXV� JUHZ�TXLFNO\

WR�D�VL]H�RI����PLOOLRQ�ZRUGV�ZKLFK�WXUQHG�RXW�WR�EH�MXVW

DERXW� VXIILFLHQW� WR� ILQG� FLWDWLRQV� IRU� DOO� WKH�ZRUG� VHQVHV

WKDW�KDG� WR�EH� UHFRUGHG�� �7RGD\�� WKH�RULJLQDO�&2%8,/'

FRUSXV� KDV� HYROYHG� LQWR� WKH� %DQN� RI� (QJOLVK� ZLWK

DSSUR[LPDWHO\�����PLOOLRQ�ZRUGV�

7+(�&2%8,/'�GLFWLRQDULHV�ZHUH�FRUSXV�EDVHG��DQG�WKH\

LQWURGXFHG�QHZ�GHILQLWLRQ�W\SHV�WR�GHVFULEH�WKH�PHDQLQJV�

2WKHUZLVH�� WKH\� GLG� QRW� GLIIHU� PXFK� IURP� WUDGLWLRQDO

GLFWLRQDULHV���7KH�EDVLF�OH[LFDO�XQLW�SUHVHQWHG�ZDV�VWLOO�WKH

VLQJOH�� LVRODWHG� ZRUG�� MXVW� DV� LW� KDG� EHHQ� WKH

OH[LFRJUDSKLFDO� FXVWRP� IURP� FODVVLF� WLPHV� RQ�� � %XW

ZRUNLQJ� ZLWK� D� FRUSXV� KDG� VKRZQ� WKDW� RXU� WUDGLWLRQDO

YLHZ� RI� ZRUGV� GHQRWLQJ� H[WUDOLQJXLVWLF� FRQFHSWV� RI

SKHQRPHQD�ZDV�DSSURSULDWH�RQO\�IRU�D�FHUWDLQ�SDUW�RI�WKH

YRFDEXODU\�� � ,W�ZRUNV� IRU� QRXQV� GHQRWLQJ�ZKDW� LV� FDOOHG

QDWXUDO�NLQGV� OLNH�DSSOHV�DQG�SHDUV��DQG� LW�ZRUNV� IRU� WKH

VWDQGDUGL]HG� WHUPLQRORJLHV� LQ� WKH�YDULRXV�GHSDUWPHQWV�RI

VFLHQFH� DQG� HQJLQHHULQJ�� �7R� VRPH� H[WHQW�� LW� DOVR�ZRUNV

IRU�QRXQV�QDPLQJ�FXOWXUDO�DUWLIDFWV�OLNH�EDWKWXEV���%XW�WKH

FODVVLF�YLHZ��WKDW�LV��WKDW�ZRUGV�KDYH�D�OLPLWHG�QXPEHU�RI

GLVWLQFW� VHQVHV��GRHV�QRW�ZRUN� IRU� WKH�ZRUGV� WKDW�ZH�XVH

ZKHQ� ZH� WDON� DERXW� QDWXUDO� NLQGV� RU� DUWLIDFWV� RU� VRFLDO

FRQVWUXFWV�RU�DQ\WKLQJ�HOVH�WKDW�PD\�ERWKHU�XV���,QGHHG��LW

GRHV� QRW� ZRUN� IRU�PRVW� RI� WKH� ZRUGV� WKDW� PDNH� XS� RXU

JHQHUDO�ODQJXDJH�YRFDEXODULHV�

$JDLQ��LW�ZDV�-RKQ�6LQFODLU�ZKR�JDYH�FRUSXV�OLQJXLVWLFV�D

QHZ� SXVK� WRZDUGV� PXOWLOLQJXDO� OH[LFDO� VHPDQWLFV�� LQ� KLV

VHPLQDO� SURMHFW� 0XOWLOLQJXDO� 'LFWLRQDU\� ([SHULPHQW

�������������ZLWK�SDUWQHUV�IURP�%ULWDLQ��*HUPDQ\��,WDO\�

WKH�1HWKHUODQGV��6ZHGHQ��DQG�DGGLWLRQDO�FRXQWULHV�DV�WLPH

ZHQW�E\���FI��6LQFODLU������7KH�REMHFWLYH�ZDV�WR�HVWDEOLVK

WUDQVODWLRQ� HTXLYDOHQWV� DQG� WKH� FRQGLWLRQV� IRU� WKHLU� XVH�

IRU� D� VPDOO� OLVW� RI� UDWKHU� IUHTXHQW� ZRUGV�� DPRQJ� WKHP

WLPH�� PDQ�� GLDU\�� OLWWOH�VPDOO�� OHQG�ERUURZ�� � .:,&�

LQGLFHV�RI�DERXW�����WR�����UDQGRP�FLWDWLRQV�HDFK�IRU�WKH

VRXUFH� DQG� WKH� WDUJHW� ODQJXDJHV� ZHUH� H[WUDFWHG� IURP

FRPSDUDEOH� FRUSRUD� DQG� DQDO\]HG� ZLWK� WKH� DLP� WR

HVWDEOLVK� WKH� H[DFW� FRQGLWLRQV� IRU� FKRRVLQJ� WKH� FRUUHFW

WUDQVODWLRQ� HTXLYDOHQW� IRU� WKHVH� ZRUGV� ZKLFK� DUH� KLJKO\

IX]]\�DQG�SRO\VHPRXV�LQ�DOO�WKH�ODQJXDJHV�LQYROYHG���1RW

XQH[SHFWHGO\��LW�WXUQHG�RXW�WKDW�WKH�VHQVH�GLVDPELJXDWLRQ

SURYLGHG� E\� PRQROLQJXDO� GLFWLRQDULHV� ZDV� RI� QR� XVH�

:KLOH� ELOLQJXDO� GLFWLRQDULHV� OLVWHG� D� IDLU� DPRXQW� RI� WKH

GLIIHUHQW� HTXLYDOHQWV�� WKH\� IDLOHG� LQ� GHWDLOLQJ� WKH

FRQGLWLRQV�IRU�FKRRVLQJ�EHWZHHQ�WKHP�LQ�VXFK�D�ZD\�WKDW

WKH\� FRXOG� EH� SURFHVVHG� DXWRPDWLFDOO\�� WKDW� LV�� ZLWKRXW

KXPDQ� LQWHUYHQWLRQ�� � 2I� FRXUVH�� FODVVLFDO� ELOLQJXDO

GLFWLRQDULHV� DUH� FRPSLOHG� IRU� KXPDQ� XVHUV� DEOH� WR



XQGHUVWDQG�ZKDW�D�ZRUG�PHDQV�ZLWKLQ�D�FRQWH[W�� � ,I� WKH\

NQRZ� WKH� WDUJHW� ODQJXDJH� ZHOO� HQRXJK�� WKH\� KDYH� QR

SUREOHP�LQ�VHOHFWLQJ�WKH�DSSURSULDWH�HTXLYDOHQW���2XU�JRDO

ZDV�� KRZHYHU�� WR� GHVFULEH� WKH� VHOHFWLRQ� FRQGLWLRQV� LQ

WHUPV� WKDW� FRXOG�EH�SURFHVVHG�E\� D� FRPSXWHU�� �7R� VRPH

H[WHQW��ZH�ZHUH� LQGHHG�DEOH� WR� LGHQWLI\� WKH� HOHPHQWV� �RU

FODVVHV�RI�HOHPHQWV��LQ�WKH�FRQWH[W�WKDW�DUH�GHFLVLYH�IRU�D

SDUWLFXODU� FKRLFH�� � 2XU� GHVFULSWLRQV� RI� WKHVH� FRQGLWLRQV

ZHUH�YHU\�GLIIHUHQW�IURP�WKH�GHILQLWLRQV�LQ�PRQROLQJXDO�RU

ELOLQJXDO� GLFWLRQDULHV�� � ,W� VHHPHG� WKDW� WKH� FRQFHSW� RI

PHDQLQJ�DV�LW�LV�XVHG�WKHUH�LV�QRW�DW�DOO�XVHIXO�IRU�FKRRVLQJ

WKH� SURSHU� HTXLYDOHQW�� �:KHWKHU� D� WKLQJ� FDOOHG� GLDU\� LQ

(QJOLVK� LV� D� 7DJHEXFK� RU� D� .DOHQGHU� LQ� *HUPDQ� KDV

UHODWLYHO\�OLWWOH�WR�GR�ZLWK�LWV�EHLQJ�HLWKHU��D�GDLO\�UHFRUG

RI�HYHQWV��RU��D�ERRN�IRU�NHHSLQJ��VXFK�D�UHFRUG���,I�\RX

NHHS�LW�XQGHU�\RXU�SLOORZ���LW�LV�D�7DJHEXFK��DQG�LI�LW�LV�RQ

\RXU� GHVN�� LW� LV� D�.DOHQGHU�� � 7KXV�� LW� LV� WKH� FRQWH[W� WKDW

GHWHUPLQHV� WKH� FKRLFH�� UDWKHU� WKDQ� WKHLU�PHDQLQJ�� �)RU� D

PRUH� GHWDLOHG� DQDO\VLV� RI� ERUURZ�OHQG�� VHH� 7HXEHUW� ���

2U�� DV� -�5�� )LUWK� SXW� LW� LQ� KLV� IDPRXV� TXRWDWLRQ��:RUGV

VKDOO� EH� NQRZQ� E\� WKH� FRPSDQ\� WKH\� NHHS�� � &RQWH[W

DQDO\VLV� LV� WKH� VWDQGDUG� DSSURDFK� RI� ZRUG� VHQVH

GLVDPELJXDWRU�� � 7KH\� DUH� RQH� WDQJLEOH� UHVXOW� RI� FRUSXV

OLQJXLVWLFV�

:H�ZHUH�RQO\�KDOI�VXFFHVVIXO�LQ�DVFULELQJ�IRUPDO��WKDW�LV�

UXOH�EDVHG�RU� OLVW�EDVHG�FRQGLWLRQV� IRU� WKH� SURSHU� FKRLFH

RI� WKH� WUDQVODWLRQ� HTXLYDOHQW�� � (YHQ� WRJHWKHU� ZLWK

IUHTXHQF\�EDVHG�FULWHULD��ZH�ZHUH�RQO\�DEOH� WR� IRUPXODWH

WKH�FRQGLWLRQV�ZLWKRXW�UHFXUUHQFH�WR�KXPDQ�XQGHUVWDQGLQJ

LQ�SHUKDSV�����WR�����RI�FDVHV��GHSHQGLQJ�RQ�WKH�ZRUG

LQ�TXHVWLRQ���7KXV��WKH�PDLQ�UHVXOW�RI�RXU�XQGHUWDNLQJ�RQ

WKH� WKHRUHWLFDO� OHYHO� ZDV� WKDW� LW� LV� SULPDULO\� XVDJH� WKDW

GHWHUPLQHV� ZKLFK� ZRUG� LV� XVHG� LQ� ZKLFK� FRQWH[W�� � 7KLV

GRHV�QRW�GHQ\�WKDW�ZRUGV�KDYH�WKHLU�PHDQLQJV�LQ�WKH�VHQVH

RI� FODVVLFDO� OH[LFRJUDSK\�� � 7KHVH� PHDQLQJV� DFFRXQW� IRU

RXU�DELOLW\�WR�XQGHUVWDQG�VHQWHQFHV�RU�WH[WV��DQG�WR�FKRRVH

WKH�SURSHU�WUDQVODWLRQ�HTXLYDOHQW���7KH�FRPSXWHU
V�FKRLFH�

KRZHYHU�� ZLOO� EH� EDVHG� RQ� XVDJH�� DV� H[SUHVVHG� LQ� WKH

FRQWH[W�LQ�ZKLFK�WKH�ZRUG�RFFXUV�

7KH� UHFRJQLWLRQ� RI� WKH� UROH� RI� FRQWH[W� ZDV� RQH� RI� WKH

FRQWULEXWLRQV� RI� FRUSXV� OLQJXLVWLFV�� � ,W� KDV� OHG� WR� D

UHFRQVLGHUDWLRQ�RI�WKH�EDVLF�XQLW�RI�OH[LFDO�VHPDQWLFV�� �,Q

WKH�(XURSHDQ�WUDGLWLRQ��RQH�IRFXV�KDG�DOZD\V�EHHQ�RQ�WKH

VLQJOH�ZRUG��WKDW�LV��WKH�FKDUDFWHU�VWULQJV�EHWZHHQ�EODQNV�

DQG� WKLV� FRQFHSW� RI� WKH� QDWXUH� RI�ZRUGV� KDV� EHFRPH� WKH

EDVLV� RI�PRVW� GLFWLRQDU\�PDNLQJ�� � 'LFWLRQDULHV� DUUDQJHG

LVRODWHG�VLQJOH�ZRUGV� LQ�DOSKDEHWLFDO�RUGHU�� WKH� OHPPDWD�

DQG�HDFK�OHPPD�ZDV�GHVFULEHG�LQ�D�OH[LFDO�HQWU\���%XW�WKH

FRQFHSW� RI� WKH� VLQJOH� ZRUG� GRHV� QRW� FRUUHVSRQG� WR� WKH

FRQFHSW� RI� D� VHPDQWLF� XQLW�� � 6HPDQWLF� XQLWV� LQFOXGH� WKH

UHOHYDQW� FRQWH[W� IHDWXUHV� PHQWLRQHG� DERYH�� � 6RPH� RI

WKHVH�IHDWXUHV�DUH�RSWLRQDO�DQG�VRPH�DUH�FRQWLQJHQW���%XW

VRPH� HOHPHQWV� RI� WKH� FRQWH[W� PD\� EH� HVVHQWLDO�� WKDW� LV�

REOLJDWRU\�� �7KLV� LV� WKH�FDVH�ZLWK�FRPSRXQGV��PXOWLZRUG

XQLWV��FROORFDWLRQV��DQG�VHW�SKUDVHV�

,Q�WKH�PXOWLOLQJXDO�FRQWH[W��VHPDQWLF�XQLWV�DUH�HTXLYDOHQW

ZLWK� WUDQVODWLRQ� XQLWV�� � 7KH� FRPSDULVRQ� RI� DQ\� W\SLFDO

JHQHUDO� ODQJXDJH� WH[W� �L�H��� D� QHZVSDSHU� DUWLFOH�� ZLWK� LWV

WUDQVODWLRQ� ZLOO� GHPRQVWUDWH� WKDW� DW� OHDVW� KDOI� RI� WKH

WUDQVODWLRQ� XQLWV� DUH� ODUJHU� WKDQ� WKH� VLQJOH� ZRUG�� � $

WUDQVODWLRQ�XQLW�LV�WKH�HQWLW\�ZKLFK�ZLOO�EH�WUDQVODWHG�DV�D

ZKROH�� UDWKHU� WKDQ� HOHPHQW� E\� HOHPHQW�� � ,Q� WKH� FDVH� RI

FRPSRXQGV� DQG� PXOWLZRUG� XQLWV�� DOO� HOHPHQWV� DUH

HVVHQWLDO�� LQ� WKH� FDVH� RI� FROORFDWLRQV�� WKHUH� PD\� EH

DGGLWLRQDO�� RSWLRQDO� HOHPHQWV�� DQG� LQ� WKH� FDVH� RI� VHW

SKUDVHV��VRPH�HOHPHQWV�DUH�HVVHQWLDO�ZKLOH�RWKHUV�PD\�EH

YDULDEOHV� RU� RSWLRQDO� HOHPHQWV�� � 7KHVH� WUDQVODWLRQ� XQLWV

DQG�WKHLU�HTXLYDOHQWV�LQ�WDUJHW�ODQJXDJHV�FDQ�EH�H[WUDFWHG

IURP� SDUDOOHO� FRUSRUD�� � $JDLQ�� WKH� FORVH� DQDO\VLV� RI� D

W\SLFDO�JHQHUDO�ODQJXDJH�WH[W�ZLWK�LWV�WUDQVODWLRQ�ZLOO�VKRZ

WKDW� DERXW� RQH� KDOI� RI� WKH� WUDQVODWLRQ� HTXLYDOHQWV� IRXQG

WKHUH� DUH� QRW� UHFRUGHG� HYHQ� LQ� WKH� ODUJHU� ELOLQJXDO

GLFWLRQDULHV�� � ,W� LV� WUXH�� KRZHYHU�� WKDW� D� IDLU� DPRXQW� RI

WKHVH� HTXLYDOHQWV� DUH� LGLRV\QFUDVLHV� DQG� SRRU� H[DPSOHV

ZKLFK�VKRXOG�QRW�EH�UHSHDWHG��EXW�WKH�ODUJHU�SDUW�RI�WKHP

VKRXOG�EH�XVHG�DJDLQ�ZKHQHYHU�ZH�ILQG�WKH�VDPH�VHPDQWLF

XQLW�LQ�D�WH[W�WR�EH�WUDQVODWHG���7KH�PHWKRG�LV�SUHVHQWHG�LQ

7HXEHUW������

7KXV�� PXOWLOLQJXDO� FRUSXV� OLQJXLVWLFV� ZLOO� JHQHUDWH� DQ

DEXQGDQFH�RI� OH[LFDO� WUDQVODWLRQDO�GDWD�� IRU�VLQJOH�ZRUGV�

DQG�� HYHQ�PRUH� LPSRUWDQW�� IRU� ODUJHU� VHPDQWLF� XQLWV�� � ,W

ZLOO�QRW�VWRS� WKHUH�� � ,W�ZLOO�DOVR�SURYLGH� WKH�FRQWH[W�GDWD

FRQWDLQLQJ� WKH� FRQGLWLRQV� IRU� VHOHFWLQJ� D� SDUWLFXODU

WUDQVODWLRQ� HTXLYDOHQW� IURP� D� VHW� RI� PDQ\�� � 7KH\� DUH

FRQWDLQHG�LQ� WKH�SDUDOOHO�FRUSRUD��DQG� WKH�PRUH� WKHUH�DUH

WKH� EHWWHU�ZLOO� EH� WKH� UHVXOWV�� �*RRG� WUDQVODWLRQ�PDWFKHV

ZLOO�EH�UHSHDWHG��ZKLOH�SRRU�FKRLFHV�ZLOO�UHPDLQ�VLQJXODU

LQVWDQFHV�� �0RUH� WKDQ� ���� RI� WKH� VHPDQWLF� XQLWV� LQ� RXU

W\SLFDO�JHQHUDO�ODQJXDJH�WH[W�KDYH�EHHQ�WUDQVODWHG�EHIRUH�

EHFDXVH�WKH\�DOVR�RFFXUUHG�RQ�RWKHU�WH[WV�DQG�RXU�SDUDOOHO

FRUSXV� ZLOO� SURYLGH� WKH� UHSRVLWRU\� RI� WKH� WUDQVODWLRQ

HTXLYDOHQWV� IRU� WKHVH�XQLWV�� �7KH���� UHVW� XVXDOO\�ZLOO� EH

QHRORJLVPV�� DQG� WR� WUDQVODWH� WKHP�� D� KXPDQ� WUDQVODWRU� LV

LQGLVSHQVDEOH�

$V� ,� VDLG� DERYH�� LQ� WKH� 0XOWLOLQJXDO� 'LFWLRQDU\

([SHULPHQW� ZH� KDG� EHHQ� RQO\� KDOI� VXFFHVVIXO� LQ

GHWHUPLQLQJ� WKH�IRUPDO�FULWHULD� WKDW�JRYHUQ� WKH�FKRLFH�RI

WKH�SURSHU�WUDQVODWLRQ�HTXLYDOHQW���7KH�UHDVRQ�LV�QRZ�HDV\

WR�VHH�� �:H�ZHUH�ZRUNLQJ�ZLWK�FRPSDUDEOH�FRUSRUD��DQG

ZH� VHOHFWHG� WKH� PDWFKLQJ� WUDQVODWLRQ� HTXLYDOHQWV� IURP

ELOLQJXDO�GLFWLRQDULHV�ZKHUH�WKH\�ZHUH�DUUDQJHG�DFFRUGLQJ

WR�WUDGLWLRQDO�VHPDQWLF�FDWHJRULHV��XVHIXO�IRU�KXPDQ�XVHUV

EXW�QRW�DSSURSULDWH�IRU�WKH�NLQG�RI�DOJRULWKPLF�SURFHVVLQJ

ZH� WRRN� IRU� JUDQWHG� WR� EH� WKH� RQO\� ZD\� LQ� ZKLFK� WR� GR

PXOWLOLQJXDO�QDWXUDO�ODQJXDJH�SURFHVVLQJ�

%XW� WUDQVODWLRQ� LV� DQ� DFWLRQ� SUHVXSSRVLQJ� LQWHQWLRQDOLW\

DQG�� H[FHSW� IRU� FRQWUROOHG� GRFXPHQWDWLRQ� ODQJXDJHV�� LW

FDQQRW�EH� UHGXFHG� WR�D�PHUHO\� V\QWDFWLF�PDQLSXODWLRQ�RI

V\PEROV�� � 7KH� XVH� RI� SDUDOOHO� FRUSRUD� PDNHV� WKH

LPSRVVLEOH�SRVVLEOH�� �3DUDOOHO�FRUSRUD�DUH� WH[WV�DQG� WKHLU



WUDQVODWLRQV�� KXPDQ� WUDQVODWLRQV�� ZH� VKRXOG� DGG�� RU� DW

OHDVW�WUDQVODWLRQV�VXSHUYLVHG�DQG�SRVW�HGLWHG�E\�WUDQVODWRUV

ZKR� XQGHUVWRRG� ERWK� WKH� VRXUFH� DQG� WKH� WDUJHW� WH[W�

7KHVH�WUDQVODWLRQV��EURNHQ�GRZQ�LQWR�WUDQVODWLRQ�XQLWV�DQG

WKHLU� HTXLYDOHQWV�� WRJHWKHU�ZLWK� UHOHYDQW� FRQWH[W�� DUH� WKH

VRXUFH� GDWD� IRU� LQIRUPDWLRQ� WUDQVODWLRQ� DLGV�� � &RQWH[W

LQIRUPDWLRQ�FRQVLVWV�RI�WKH�IHDWXUHV�WKDW�WKH�FRQWH[WV�VKDUH

LQ�UHVSHFW�WR�D�JLYHQ�HTXLYDOHQW�DQG�RI�WKRVH�IHDWXUHV�WKDW

GLIIHU� DQG� WKXV� LGHQWLI\� WKH� HTXLYDOHQWV� RI� D� JLYHQ

WUDQVODWLRQ� XQLW�� � 7KH� WUDGLWLRQDO� VHPDQWLF� FDWHJRUL]DWLRQ

IRXQG�LQ�ELOLQJXDO��RU�PRQROLQJXDO��GLFWLRQDULHV�KDV��WKXV�

EHFRPH�LUUHOHYDQW���3DUDOOHO�FRUSRUD�DUH�DOVR�D�UHSRVLWRU\

RI� ODUJHU� WUDQVODWLRQ� XQLWV�� OLNH� FRPSRXQGV�� FROORFDWLRQV�

DQG�VHW�SKUDVHV��8QOLNH�VLQJOH�ZRUG�XQLWV�� WKHVH�XQLWV�DUH

RQO\�VHOGRP�DPELJXRXV���(YHQ�ODUJH�ELOLQJXDO�GLFWLRQDULHV

OLVW� RQO\� D� IUDFWLRQ� RI� WKHP� GXH� WR� VSDFH� FRQVLGHUDWLRQV

DQG� DOVR� GXH� WR� WKH� IDFW� WKDW�� EHIRUH� FRUSXV� OLQJXLVWLFV�

WKHUH�KDYH�EHHQ�QR�DWWHPSWV�WR�FROOHFW�WKHP�V\VWHPDWLFDOO\

DQG�DOO�LQFOXVLYHO\�

0XOWLOLQJXDO� FRUSXV� OLQJXLVWLFV� XVHV� SDUDOOHO� FRUSRUD� IRU

WUDQVODWLRQ�� � ,W� GHYHORSV� WKH�PHWKRGRORJ\� WR� UHFRYHU� WKH

OLQJXLVWLF�DQG�WUDQVODWLRQDO�H[SHUWLVH�RI�KXPDQ�WUDQVODWRUV

DQG�WR�UH�XVH�WKHLU�SURGXFWV��EURNHQ�GRZQ�LQWR�WUDQVODWLRQ

XQLWV� DQG� WKHLU� HTXLYDOHQWV� DQG� SURFHVVHG� IRU

GLVDPELJXDWLRQ�� � ,W� FDQ� SURYLGH� DQVZHUV� ZKHUH� WKH

WUDGLWLRQDO�� FRJQLWLYH� DSSURDFK� LQ� PDFKLQH� WUDQVODWLRQ

IDLOV���7KLV�LV�ZK\�PXOWLOLQJXDO�ODQJXDJH�UHVRXUFHV�DUH�VR

LPSRUWDQW�

�� 08/7,/,1*8$/�/(;,&$/�6(0$17,&6

,Q� FRJQLWLYH� OLQJXLVWLFV�� DQG� KHQFH� LQ� FODVVLFDO� DUWLILFLDO

LQWHOOLJHQFH�� LQFOXGLQJ�PDFKLQH� WUDQVODWLRQ�� WKH�ZRUGV� RI

QDWXUDO�ODQJXDJHV�FRUUHVSRQG�VRPHKRZ�WR�FRQFHSWV���7KH

�VRPHKRZ��LV�ZKHUH�DXWKRUV�GLIIHU���6R�ZH�FDQ�UHDG���FI�

7HXEHUW������DQG�)RGRU����
� FRQFHSWV�DUH�H[SUHVVHG�LQ�ZRUGV�LQ�D�QDWXUDO�ODQJXDJH
� FRQFHSWV�UHSUHVHQW�WKH�DEVWUDFW�PHDQLQJ�RI�ZRUGV
� FRQFHSWV�UHSUHVHQW�ZRUG�PHDQLQJV
� ZRUG�PHDQLQJV�DUH�MXVW�FRQFHSWV

&RQFHSWV� DUH� WKRXJKW� WR� EH� SXUH� ZKHUHDV� ZRUGV� DUH

FRQWDPLQDWHG�E\�WKH�LGLRV\QFUDVLHV�DQG�FRQWLQJHQFLHV�ZH

ILQG� LQ� QDWXUDO� ODQJXDJHV�� � ,Q� &DUWHVLDQ� GXDOLVP�� WKH\

UHSUHVHQW� WKH� PLQG�� ZKLOH� WKH� ODQJXDJH�GHSHQGHQW

H[SUHVVLRQV�UHSUHVHQW�WKH�ERG\���&RQFHSWV�FDQ�EH�PHQWDO

IDEULF�LQ�WKUHH�VHQVHV�

�� &RQFHSWV� FDQ� EH� WKH� UHVXOW� RI� DQ� H[SOLFLW� DJUHHPHQW

EHWZHHQ� H[SHUWV�� � 7KH\� DUH�� LQ� SULQFLSOH�� ODQJXDJH

LQGHSHQGHQW�RU��DW�OHDVW��ODQJXDJH�QHXWUDO���7KLV�LV�WKH

YLHZ� ZH� ILQG� LQ� WHUPLQRORJ\�� � $Q� DOSKDEHWLF

FKDUDFWHU� LV� ZKDW� WKH� UHOHYDQW� ,62� FRPPLWWHH� KDV

GHILQHG�

�� &RQFHSWV�� DW� OHDVW� SULPLWLYH� FRQFHSWV�� DUH� LQQDWH�

IHDWXUHV� RI� WKH� PLQG�EUDLQ�� VR� WR� VSHDN�� ZKLOH� WKH\

PD\� EH� RFFDVLRQHG� E\� WKH� SHUWDLQLQJ� H[SHULHQFHV�

&RPSOH[� FRQFHSWV�� LQ� WKLV� YLHZ�� DUH� FRPSRVHG� RI

SULPLWLYH� FRQFHSWV�� �7KLV�YLHZ�ZDV� HQGRUVHG� E\� WKH

HDUO\� -HUU\� )RGRU�� ZKHQ� KH� ZDV� VWLOO� D� 5DGLFDO

1DWLYLVW��LQ�7KH�/DQJXDJH�RI�7KRXJKW��DQG�LV�VWLOO�WKH

VWDQGDUG� SDUDGLJP� IRU� 6WHSKHQ� 3LQNHU� �H�J��� LQ� 7KH

/DQJXDJH�,QVWLQFW����)RU�KLP��FRQFHSWV�DUH�WKH�ZRUGV

RI�D�XQLYHUVDO�PHQWDOHVH���)RGRU�����3LQNHU����

�� &RQFHSWV�H[LVW�LQGHSHQGHQWO\�RI�SHRSOH�KDYLQJ�WKHP�

&RQFHSWV�DUH�WKH�WUXH�PHDQLQJV�RI�WKLQJV��UHJDUGOHVV

ZKDW� ZH� EHOLHYH��� � 7KH\� DUH� WKH� SXUH� HVVHQFH�� WKH

LGHD� XQGHUO\LQJ� WKH� PDWHULDO�� � 7KDW� LV� WKH� 3ODWRQLF

YLHZ���$XJXVWLQH�DOVR�VXEVFULEHG�WR�LW��DQG�WRGD\��LW�LV

WKH�YLHZ�RI� WKH�PHWDSK\VLFDO� UHDOLVWV�GRPLQDWLQJ� WKH

$PHULFDQ� SKLORVRSK\� RI� ODQJXDJH�� QRWDEOH� +LODU\

3XWQDP���3XWQDP����

7KH�VHFRQG�DQG�WKH�WKLUG�YLHZ�RI�FRQFHSWV�LV�WKH�VWDQGDUG

SLFWXUH�KHOG�E\�WKH�DUWLILFLDO�LQWHOOLJHQFH�FRPPXQLW\���)RU

WKHP��FRQFHSWV�DUH�PHQWDO�IHDWXUHV�DQG��DW�WKH�VDPH�WLPH�

IHDWXUHV�RI�WKH�ZRUOG���,Q�KLV�PRVW�UHFHQW�ERRN��&RQFHSWV�

)RGRU�WHOOV�XV�KRZ�KH�VHHV�WKH�OLQN�EHWZHHQ�WKH�PLQG�DQG

WKH�ZRUOG���)RU�KLP��KDYLQJ�WKH�FRQFHSW�
GRRUNQRE
�LV�MXVW

KDYLQJ�WKH�SURSHUW\�WKDW�PLQGV� OLNH�RXUV�UHOLDEO\� ORFN� WR

LQ� FRQVHTXHQFH� RI� H[SHULHQFH� ZLWK� W\SLFDO� GRRUNQREV�

7KXV�� WKH� FRQFHSW� �'225.12%� H[SUHVVHV� D� SURSHUW\

WKDW� WKLQJV�KDYH� LQ�YLUWXH�RI� WKHLU� HIIHFWV� RQ� XV��� �)RGRU

����S������� �1RZ� WKH�SKUDVH� LQ� YLUWXH�RI� LV� LQWHQWLRQDOO\

YDJXH��DQG�ORFN�WR�VHHPV�WR�EH�D�PHWDSKRU�WDNHQ�IURP�RXU

YLHZ� RI� WKH� LPPXQH� V\VWHP�� � )RGRU
V� OLQN� LV� SHUKDSV

HYRFDWLYH�EXW�FHUWDLQO\�QRW�H[SODQDWLYH�IRU�WKH�GXDO�DVSHFW

RI�FRQFHSWV�

&RUSXV� OLQJXLVWLFV� NQRZV� QRWKLQJ� DERXW� FRQFHSWV�� � )RU

FRUSXV� OLQJXLVWLFV�� ZRUGV� DUH� V\PEROV� ZLWK� WZR� DVSHFWV�

WKH�DVSHFW�RI�H[SUHVVLRQ�DQG�WKH�DVSHFW�RI�PHDQLQJ���7KH

UHODWLRQVKLS� EHWZHHQ� WKHP� LV� DUELWUDU\�� � :KDW� D� ZRUG

PHDQV� LV� D� FRQYHQWLRQ� UHDFKHG� E\� WKH� ODQJXDJH

FRPPXQLW\�� � 7KLV� LV� WKH� VWDQGDUG� YLHZ� RI� FRQWLQHQWDO

(XURSHDQ�VWUXFWXUDOLVP��DV�LW�ZDV�GHYHORSHG�E\�)HUGLQDQG

GH�6DXVVXUH�� �:RUG�PHDQLQJ� LV� QRW� LPPXWDEOH�� DQG� LW� LV

QRW�QHFHVVDULO\� IL[HG�� � ,Q� GLVFRXUVH�� LW� FDQ� EH� GLVFXVVHG�

TXHVWLRQHG�� PRGLILHG�� FKDQJHG�� DQG� UHSODFHG�� � 7KLV

GLVFRXUVH�JRHV�RQ�FRQWLQXDOO\���7KHUHIRUH��PHDQLQJV�PXVW

EH�IX]]\�DQG�DPELJXRXV���6LQFH�PHDQLQJV�DUH�QRWKLQJ�EXW

RQH� RI� WKH� WZR� DVSHFWV� ZRUGV�� DV� V\PEROV�� KDYH�� WKHUH

FDQQRW� EH� VRPHWKLQJ� VXFK� DV� ODQJXDJH�LQGHSHQGHQW

PHDQLQJ�� � 7KHUHIRUH�� LW� LV� QRW� SRVVLEOH� WR� DUULYH� DW� WKH

SURSHU� WUDQVODWLRQ� HTXLYDOHQW� E\� WKH� V\QWDFWLF

PDQLSXODWLRQ� RI� V\PEROV�� �5DWKHU�� RQO\� LI�ZH�� DV� KXPDQ

EHLQJV�� XQGHUVWDQG� WKH� VHQWHQFH� LQ� TXHVWLRQ�� ZH� FDQ

SDUDSKUDVH� LW� LQ�� WKDW� LV�� WUDQVODWH� LW� LQWR�� D� VHQWHQFH� LQ� D

GLIIHUHQW� ODQJXDJH�� E\� FKRRVLQJ� WKH� WUDQVODWLRQ

HTXLYDOHQWV�ZKLFK��LQ�RXU�UHDGLQJ��RU�LQWHUSUHWDWLRQ��RI�WKH

VHQWHQFH��FRUUHVSRQG�EHVW�WR�WKH�WUDQVODWLRQ�XQLWV���3DUDOOHO

FRUSRUD�FDSWXUH�WKH�GLVFRXUVH�RI�WUDQVODWLRQ��WKH�SHUHQQLDO

HQGHDYRU� RI� WUDQVODWRUV� WR� ILQG� WKH� SURSHU� WUDQVODWLRQ

HTXLYDOHQW� LQ� D� ZRUOG� ZKHUH� PHDQLQJV� DUH� IX]]\� DQG



DPELJXRXV�� � 3DUDOOHO� FRUSRUD� FRQWDLQ� WKH� WUDQVODWLRQDO

NQRZOHGJH�QHHGHG�E\�JHQHUDO�ODQJXDJH�WUDQVODWLRQ�DLGV�

�� 5()(5(1&(6

0HOE\�� $ODQ� .��������� 7KH� 3RVVLELOLW\� RI� /DQJXDJH�

$PVWHUGDP��%HQMDPLQV�

'HQQHWW� 'DQLHO� &�� �������� &RQVFLRXVQHVV� ([SODLQHG�

1HZ�<RUN��/LWWOH��%URZQ�

6HDUOH�� -RKQ� 5�� �������� 7KH� 5HGLVFRYHU\� RI� 0LQG�

&DPEULGJH��0DVV���0,7�

&DO]RODUL�� 1LFROHWWD�� %DNHU�� 0RQD�� .UX\W�� -RKDQQD� *�

�HGV�����������7RZDUGV�D�1HWZRUN�RI�(XURSHDQ�5HIHUHQFH

&RUSRUD��� /LQJXLVWLFD�&RPSXWD]LRQDOH�;,���3LVD

&ROOLQV� &REXLOG� (QJOLVK� /DQJXDJH� 'LFWLRQDU\�� HG�� E\

-RKQ�0F+�6LQFODLU���������/RQGRQ��+DUSHU&ROOLQV�

7(/5,� )LQDO� 5HSRUW�� HG�� E\� :ROIJDQJ� 7HXEHUW� DQG

.LUVWHQ�3O|JHU���������%LUPLQJKDP�0DQQKHLP��7:&�

6LQFODLU�� -RKQ�0F+� �������� �$Q� ,QWHUQDWLRQDO� 3URMHFW� LQ

0XOWLOLQJXDO� /H[LFRJUDSK\��� ,QWHUQDWLRQDO� -RXUQDO� RI

/H[LFRJUDSK\�9RO�����1U�����SS���������

7HXEHUW� :ROIJDQJ� �������� �&RPSDUDEOH� RU� 3DUDOOHO

&RUSRUD"��,QWHUQDWLRQDO�-RXUQDO�RI�/H[LFRJUDSK\�9RO����

1U�����SS���������

7HXEHUW�� :ROIJDQJ� ���������� �7UDQVODWLRQ� DQG� WKH

&RUSXV��� /DQJXDJH� $SSOLFDWLRQV� IRU� D� 0XOWLOLQJXDO

(XURSH�� �7(/5,� 3URFHHGLQJV� RI� WKH� 6HFRQG� (XURSHDQ

6HPLQDU���0DQQKHLP�.DXQDV��,'6�9'8���SS���������

7HXEHUW��:ROIJDQJ������������7UDQVODWLRQ�2QWRORJLHV�IRU

0XOWLOLQJXDO�$SSOLFDWLRQV���3URFHHGLQJV�RI�WKH�:RUNVKRS

&RUSXV�8VH� DQG�/HDUQLQJ� WR�7UDQVODWH� �%HUWLQRUR�)RUOL��

KWWS���ZZZ�VVOPLW�XQLER�LW�FXOW�KWP

)RGRU�� -HUU\� $�� �������� &RQFHSWV�� :KHUH� FRJQLWLYH

6FLHQFH�:HQW�:URQJ��2[IRUG��&ODUHQGRQ�

3XWQDP�� +LODU\� �������� 5HDVRQ�� 7UXWK� DQG� +LVWRU\�

&DPEULGJH��&83�

)RGRU�� -HUU\�$�� ��������7KH�/DQJXDJH�RI�7KRXJKW��1HZ

<RUN��&URZHOO�

3LQNHU��6WHYHQ���������7KH�/DQJXDJH�,QVWLQFW��1HZ�<RUN

�:LOOLDP�0RUURZ�


