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7KH 9LVLRQ RI &RPSXWHU 1HWZRUNLQJ &RPPXQLFDWLRQ DQG
LWV ,QIOXHQFH RQ (DVW�:HVW 5HODWLRQV DQG WKH *'5

5RQGD +DXEHQ

&ROXPELD 8QLYHUVLW\ LQ WKH &LW\ RI 1HZ <RUN
���� %URDGZD\

1HZ <RUN� 1< ����������
KDXEHQ#FROXPELD�HGX

� ,QWURGXFWLRQ

$W D FRQIHUHQFH LQ %HUOLQ� *HUPDQ\ LQ 2FWREHU ���� , ZDV VKRZQ D PDS RI FRPSXWHU
QHWZRUNLQJ EHWZHHQ WKH (DVW DQG :HVW LQ WKH ����V� �)LJXUH �� 7KH PDS VKRZV QHWZRU�
NLQJ VLWHV LQ :URFODZ �3RODQG�� .LHY �8NUDLQH�� /D[HQEXUJ �$XVWULD� DQG 0HQOR 3DUN
�86$� FRQQHFWHG E\ WHOHSKRQH OLQHV� $ VDWHOOLWH FRQQHFWLRQ LV XVHG WR FRQQHFW WKH
$XVWULDQ DQG 86 FRPSXWHUV� 7KLV ZDV D WHPSRUDU\ FRPSXWHU QHWZRUNLQJ FRQQHFWLRQ
HVWDEOLVKHG IRU D SHULRG RI D IHZ ZHHNV LQ ����� 7KH FROOHDJXH ZKR VKRZHG PH WKH PDS
KDG EHHQ D SURIHVVRU DW +XPEROGW 8QLYHUVLW\ LQ WKH IRUPHU (DVW %HUOLQ� :KLOH WKH PDS
GLG QRW LQFOXGH WKH *'5� P\ FROOHDJXH EHOLHYHG WKDW WKHUH KDG EHHQ VRPH FRPSXWHU
QHWZRUNLQJ FRQQHFWLRQV EHWZHHQ WKH *'5 DQG RWKHU FRXQWULHV E\ WKH HDUO\ ����V�

7KHUH LV OLWWOH NQRZOHGJH LQ WKH :HVW DERXW FRPSXWHU QHWZRUNLQJ GHYHORSPHQWV LQ (DV�
WHUQ (XURSH EHIRUH WKH ����V�� 7KXV WKH PDS �)LJXUH �� LV DQ LQWULJXLQJ SLHFH RI HYLGHQFH
WKDW WKHUH ZDV LQWHUHVW LQ FRPSXWHU QHWZRUNLQJ DQG DFWXDO HIIRUWV WRZDUG LWV GHYHORSPHQW
LQ (DVWHUQ (XURSH� DQG HYHQ PRUH LPSRUWDQWO\� EHWZHHQ (DVWHUQ (XURSH DQG WKH :HVW� DV
HDUO\ DV WKH ����V�

7KH FROOHDJXH ZKR VKRZHG PH WKH PDS� .ODXV )XFKV�.LWWRZVNL� KDG OHDUQHG RI P\ LQWH�
UHVW DQG UHVHDUFK LQWR WKH RULJLQV DQG GHYHORSPHQW RI WKH ,QWHUQHW� +H UHFRXQWHG KRZ KH
KDG EHHQ LQYLWHG WR DWWHQG D ZRUNVKRS DW WKH ,QWHUQDWLRQDO ,QVWLWXWH IRU $SSOLHG 6\VWHPV
$QDO\VLV �,,$6$� LQ ����� 7KLV ZDV D ZRUNVKRS RQ GDWD FRPPXQLFDWLRQ KHOG

� �,QQRYDWLRQV IRU DQ H�6RFLHW\� &KDOOHQJHV IRU 7HFKQRORJ\ $VVHVVPHQW�� ,W ZDV SXEOLVKHG LQ ���� LQ ,QWHUQD�
WLRQDO )RUXP ,QI 'RF�� ����� YRO �� 7KHUH LV UHODWLYHO\ OLWWOH (QJOLVK�ODQJXDJH VFKRODUVKLS RQ WKH GHYHORSPHQW
RI FRPSXWHU QHWZRUNLQJ LQ 5XVVLD DQG (DVWHUQ (XURSH GXULQJ WKH ����V DQG ����V� 6HH IRU H[DPSOH� &RPSXW�
LQJ LQ 5XVVLD� 7KH +LVWRU\ RI &RPSXWHU 'HYLFHV DQG ,QIRUPDWLRQ 7HFKQRORJ\ 5HYHDOHG� HGLWHG E\ *HRUJ
7URJHPDQQ� $OH[DQGHU <� 1LWXVVRY� DQG :ROIJDQJ (UQV� DQG WUDQVODWHG E\ $OH[DQGHU <� 1LWXVVRY� *HUPDQ\�
9LHZHJ� ����� 6HH DOVR 3URFHHGLQJV RI ,1(7¶��� HGLWHG E\ %DUU\ /HLQHU� 6DQ )UDQFLVFR� $XJXVW ������ �����
7KLV 3URFHHGLQJV LQFOXGHV VHYHUDO WDONV E\ (DVWHUQ (XURSHDQ QHWZRUNLQJ UHVHDUFKHUV GHVFULELQJ WKH QHWZRUNLQJ
UHVHDUFK LQ WKH ����V WRZDUG EHFRPLQJ SDUW RI WKH ,QWHUQHW�
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6HSWHPEHU ������ ���� DW ,,$6$� $W WKH ZRUNVKRS� )XFKV�.LWWRZVNL PHW UHVHDUFKHUV
IURP D QXPEHU RI FRXQWULHV LQ ERWK (DVWHUQ DQG :HVWHUQ (XURSH� 2QH RI WKH UHVHDUFKHUV
WKDW KH PHW ZDV 3HWHU .LUVWHLQ� D FRPSXWHU QHWZRUNLQJ UHVHDUFKHU IURP WKH 8.� )XFKV�
.LWWRZVNL UHPHPEHUHG D FRQYHUVDWLRQ ZLWK .LUVWHLQ DW RQH RI WKH HYHQLQJ JDWKHULQJV LQ
/D[HQEXUJ� 7KH\ GLVFXVVHG ZKHWKHU WKHUH ZDV VRPH NLQG RI GDWD WKDW WKH %ULWLVK JRY�
HUQPHQW DQG WKH (DVW *HUPDQ JRYHUQPHQW ZRXOG DJUHH WR DOORZ WR EH H[FKDQJHG DV D
SLORW SURMHFW��

)LJXUH �� &RPSXWHU QHWZRUNLQJ EHWZHHQ WKH (DVW DQG :HVW LQ WKH ����V

)XFKV�.LWWRZVNL DOVR VKRZHG PH D FRS\ RI WKH SURFHHGLQJV RI WKH ZRUNVKRS� ,W FRQWDL�
QHG D QXPEHU RI DUWLFOHV E\ HDUO\ FRPSXWHU QHWZRUNLQJ SLRQHHUV� DORQJ ZLWK D GHVFULSWL�
RQ RI WKH 1RUZHJLDQ� 8. DQG 86 FROODERUDWLRQ WR FUHDWH 7&3�,3� WKH SURWRFRO WKDW PDNHV
WKH ,QWHUQHW SRVVLEOH� :KHQ , UHWXUQHG WR WKH 86� , ZDV DEOH WR JHW D FRS\ RI WKH SURFHH�
GLQJV RI WKH ³:RUNVKRS RQ 'DWD &RPPXQLFDWLRQV´ ������� 7KH SDSHUV LW FRQWDLQHG GH�
PRQVWUDWHG WKDW QHWZRUNLQJ GHYHORSPHQWV ZHUH VKDUHG E\ UHVHDUFKHUV IURP (DVWHUQ DQG
:HVWHUQ (XURSH DV HDUO\ DV ����� %HIRUH FRQVLGHULQJ WKH QDWXUH DQG LPSRUWDQFH RI VXFK

� )XFKV�.LWWRZVNL UHPHPEHUV WKDW GXULQJ WKH ���� FRQIHUHQFH DW ,,$6$� %XWULPHQNR DVNHG KLP WR SDUWLFLSDWH
LQ ZRUNLQJ RQ D SDSHU DERXW WKH WUDQVSRUW RI GDWD IORZV DFURVV WKH ERXQGDULHV RI YDULRXV FRXQWULHV� +H DOVR
VSRNH ZLWK 'REURY RQ WKLV WRSLF DQG 'REURY HQFRXUDJHG KLP WR HQFRXUDJH WKH $FDGHP\ RI 6FLHQFH RI WKH
*'5 WR VXSSRUW LQWHUQDWLRQDO QHWZRUNLQJ DQG WKH XVH RI PRGHPV� ,W ZDV LQ WKLV FRQWH[W WKDW )XFKV�.LWWRZVNL
UHPHPEHUV KDYLQJ WKH FRQYHUVDWLRQ ZLWK .LUVWHLQ WR WU\ WR GHWHUPLQH ZKDW NLQG RI GDWD PLJKW EH DFFHSWDEOH WR
GLIIHUHQW FRXQWULHV WR IORZ DFURVV ERUGHUV� ,Q ���� LW VHHPHG WR )XFKV�.LWWRZVNL WKDW SHUKDSV WKH WUDQVSRUW RI
PHGLFDO GDWD ZRXOG EH SRVVLEOH� )XFKV±.LWWRZVNL UHPHPEHUV KRZ ODWHU %XWULPHQNR EHFDPH IUXVWUDWHG EHFDXVH
HDFK FRXQWU\ KDG LWV RZQ WHOHSKRQH V\VWHP DQG GLIIHUHQW SULFLQJ VLWXDWLRQV� 7KH SUREOHP RI FURVVLQJ ERUGHUV
IRU GDWD WUDQVSRUW XVLQJ WHOHSKRQH OLQHV VHHPHG LQVXUPRXQWDEOH LQ WKH ����V� ³7KLV�´ )XFKV�.LWWRZVNL H[SODLQV�
³LV ZK\ WKH ,QWHUQHW LV VXFK D VXFFHVV� WKRVH SUREOHPV GRQ¶W H[LVW DQ\PRUH�´ &RQYHUVDWLRQ ZLWK )XFKV�
.LWWRZVNL� 'HFHPEHU ��� �����
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GLVFXVVLRQ DQG FROODERUDWLRQ� LW LV DSSURSULDWH WR GHVFULEH WKH LQVWLWXWLRQ ZKHUH WKLV DFWLY�
LW\ WRRN SODFH� WKH ,,$6$� 7KHQ WKLV DUWLFOH ZLOO H[SORUH WKH HIIRUWV DW ,,$6$ LQ WKH ����V
WR FUHDWH DQ (DVW�:HVW QHWZRUN FDOOHG ,,$6$1HW� DQG WKH SUREOHPV HQFRXQWHUHG� :KLOH
WKHVH HIIRUWV HVWDEOLVKHG WKH JRDO RI FUHDWLQJ D FRPSXWHU QHWZRUN OLQNLQJ WKH (DVW DQG
:HVW� LW ZDV QRW WKHQ SRVVLEOH WR VROYH WKH WHFKQLFDO DQG SROLWLFDO SUREOHPV WR HVWDEOLVK
SHUPDQHQW QHWZRUNLQJ OLQNV�

� 7KH &UHDWLRQ RI ,,$6$ LQ ���� GXULQJ WKH &ROG :DU�

,,$6$ JUHZ RXW RI DQ XQGHUVWDQGLQJ EHWZHHQ WKH 86 3UHVLGHQW -RKQVRQ DQG WKH 6RYLHW
3UHPLHU .RVHJLQ VRPHWLPH DURXQG ����� 7KH\ DJUHHG LW ZRXOG EH GHVLUDEOH WR KDYH D
UHVHDUFK LQVWLWXWH ZKHUH VFLHQWLVWV IURP WKH (DVW DQG WKH :HVW FRXOG FROODERUDWH RQ JOREDO
SUREOHPV� H[FHSW WKRVH UHODWLQJ WR PLOLWDU\ RU VSDFH�� 7KH FKDUWHU IRU WKH ,QVWLWXWH ZDV
VLJQHG VL[ \HDUV ODWHU� LQ ����� $ JRDO RI WKH UHVHDUFK LQVWLWXWH� GHVFULEHG LQ WKH IRXQGLQJ
FKDUWHU� ZDV ³«WR LQLWLDWH DQG VXSSRUW FROODERUDWLYH DQG LQGLYLGXDO UHVHDUFK �DQG WR ± HG�
GHYLVH PHDQV RI HQKDQFLQJ DSSUHFLDWLRQ RI WKLV W\SH RI UHVHDUFK DPRQJ VFLHQWLVWV IURP
DOO QDWLRQV�´ �6HH )LJXUH ��

)LJXUH �� ,,$6$

,,$6$ ZDV FUHDWHG E\ DQ DJUHHPHQW EHWZHHQ WKH 8665 DQG WKH 86� -DSDQ� &DQDGD� DQG
VHYHQ (XURSHDQ FRXQWULHV� 3RODQG� &]HFKRVORYDNLD� %XOJDULD� WKH *HUPDQ 'HPRFUDWLF
5HSXEOLF� )UDQFH� ,WDO\� WKH 8. DQG WKH )HGHUDO 5HSXEOLF RI *HUPDQ\� (VWDEOLVKHG DW D
IRUPHU FDVWOH LQ /D[HQEXUJ� $XVWULD� WKH LQVWLWXWH ZDV WR EH D SODFH ZKHUH FROODERUDWLYH
UHVHDUFK FRXOG EH FDUULHG RXW LQ WKH DSSOLHG VFLHQFHV� HVSHFLDOO\ WKH VWXG\ RI ODUJH VFDOH
V\VWHPV E\ PRGHOLQJ DQG V\VWHPV DQDO\VLV�

� $ODQ 0F'RQDOG� ,QWHUQDWLRQDO ,QVWLWXWH IRU $SSOLHG 6\VWHPV $QDO\VLV �,,$6$�� ³6\VWHPV $QDO\VLV DV D
%ULGJH $FURVV WKH &ROG :DWHU 'LYLGH´� :RUNLQJ 3DSHU� 1HZ <RUN $FDGHP\ RI 6FLHQFHV�
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� ,,$6$ &RQIHUHQFHV 3URPRWH (DVW�:HVW &RPSXWHU 1HWZRUN &RO�
ODERUDWLRQ

,Q 6HSWHPEHU� ����� WKHUH ZDV D UHVHDUFK SODQQLQJ FRQIHUHQFH RQ FRPSXWHU V\VWHPV DW
,,$6$�� 7KLV ZDV RQH RI D VHULHV RI IXWXUH SODQQLQJ FRQIHUHQFHV LQ WKH GLIIHUHQW UHVHDUFK
ILHOGV WKDW ZHUH WR EH VXSSRUWHG DW ,,$6$� 7KH FRPSXWHU V\VWHPV SODQQLQJ FRQIHUHQFH
JDWKHUHG ZHOO�NQRZQ FRPSXWHU VFLHQWLVWV OLNH -RKQ 0F&DUWK\ IURP WKH 86� 1� -� /HK�
PDQQ� IURP WKH *'5� DQG 9�0� *OXVKNRY IURP WKH 8665� 6HYHUDO DUHDV RI SRVVLEOH
FRPSXWHU VFLHQFH UHVHDUFK ZHUH H[SORUHG GXULQJ WKH PHHWLQJ� LQFOXGLQJ VRIWZDUH GHYH�
ORSPHQW DQG DUWLILFLDO LQWHOOLJHQFH� (PHUJLQJ IURP WKH FRQIHUHQFH� KRZHYHU� ZDV WKH
UHFRJQLWLRQ RI WKH QHHG IRU FRPSXWHU QHWZRUNLQJ DPRQJ WKH UHVHDUFKHUV ZKR ZRXOG EH
FROODERUDWLQJ DV SDUW RI WKH GLIIHUHQW ,,$6$ ILHOGV RI LQWHUHVW� 7KXV WKH LPSRUWDQFH RI
UHVHDUFK LQ FRPSXWHU QHWZRUNLQJ WR OLQN WKH (DVW DQG :HVW ZDV HVWDEOLVKHG DW ,,$6$�
7KH FRQIHUHQFH SURFHHGLQJ UHSRUWV�

)LQDO GLVFXVVLRQ UHFDSLWXODWHG XUJHQW LQWHUHVW LQ UHDO SUREOHPV FRQQHFWHG ZLWK LPSOHPHQ�
WDWLRQ RI LQWHUQDWLRQDO FRPSXWHU QHWZRUNLQJ� ,W ZDV SURSRVHG WKDW VWXG\ RI SURVSHFWV RI
OLQNLQJ HDVW�ZHVW OLQHV DFURVV (XURSH VKRXOG FRPPHQFH ZLWK ,,$6$ SHUKDSV DWWHPSWLQJ
WR FRRUGLQDWH SUHVHQW DFWLYLWLHV RI WKH (XURSHDQ &RPPXQLW\ DQG YDULRXV SRVWDO�
FRPPXQLFDWLRQ V\VWHPV DW ZRUN RQ WKH SUREOHP��

7KH UHVHDUFKHU ZKR ZDV WR KHDG WKH FRPSXWHU VFLHQFH UHVHDUFK JURXS ZDV $OH[DQGHU�
%XWULPHQNR ZKR KDG ZRUNHG ZLWK *OXVKNRY DW WKH ,QVWLWXWH IRU &\EHUQHWLFV LQ .LHY�
%XWULPHQNR ODWHU ZURWH� UHIHUULQJ WR WKLV ���� PHHWLQJ� WKDW WKH FRQFOXVLRQ RI WKH FRQIH�
UHQFH UHFRJQL]HG� ³WKH XUJHQW LQWHUHVW LQ UHDO SUREOHPV FRQQHFWHG ZLWK LPSOHPHQWDWLRQ RI
LQWHUQDWLRQDO FRPSXWHU QHWZRUNLQJ�´�

7KH IROORZLQJ \HDU� LQ 2FWREHU ������ ����� WKHUH ZDV DQRWKHU FRPSXWHU FRQIHUHQFH DW
,,$6$� 7KLV FRQIHUHQFH ZDV GHGLFDWHG WR FRPSXWHU QHWZRUNLQJ� 7KH ³3URFHHGLQJV RI WKH
,,$6$ &RQIHUHQFH RQ &RPSXWHU &RPPXQLFDWLRQ 1HWZRUNV´ GRFXPHQWV WKH JURZLQJ
HPSKDVLV RQ FRPSXWHU QHWZRUNLQJ DW ,,$6$ DQG WKH XQGHUVWDQGLQJ RI KRZ HVVHQWLDO WKLV
ZDV IRU IDFLOLWDWLQJ WKH ,QVWLWXWH¶V RWKHU JRDOV� %XWULPHQNR� LQ KLV LQWURGXFWLRQ WR WKH
FRQIHUHQFH SURFHHGLQJV� ZULWHV� ³:H EHOLHYH WKDW FRQQHFWLQJ FRPSXWHUV LQVWDOOHG LQ YDUL�
RXV QDWLRQDO LQVWLWXWLRQV ZLOO FRQWULEXWH VLJQLILFDQWO\ WR WKH DFKLHYHPHQWV RI WKH PDLQ
JRDOV� DOORZLQJ IRU WKH H[FKDQJH RI GDWD DQG SURJUDPV� DQG LQ WKLV ZD\ IDFLOLWDWLQJ WKH
XQGHUVWDQGLQJ RI SUREOHPV� UHVXOWLQJ LQ IDVWHU VROXWLRQV�´� 2WKHU SDSHUV LQFOXGHG RQH E\

� 3URFHHGLQJV RI ,,$6$ 3ODQQLQJ &RQIHUHQFH RQ &RPSXWHU 6\VWHPV� 6HSWHPEHU �� ± ��� ����� /D[HQEXUJ�
$XVWULD�
� ,ELG�� S� ������
� $� %XWULPHQNR� ³&RPSXWHU 1HWZRUNLQJ IRU 6FLHQWLILF &ROODERUDWLRQ� 7KH ,,$6$ &DVH´� (XUR ,),3 ����� S�
����
� 3URFHHGLQJV RI $ ,,$6$ &RQIHUHQFH RQ &RPSXWHU &RPPXQLFDWLRQ 1HWZRUNV� 2FWREHU ������ ����� /D[HQ�
EXUJ� $XVWULD� S� [LLL�
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/RXLV 3RX]LQ� ZKR ZDV FUHDWLQJ WKH &<&/$'(6 QHWZRUN LQ )UDQFH� D SDSHU E\ /HRQDUG
.OHLQURFN �DORQJ ZLWK :�(� 1D\ORU DQG +� 2SGHUEHFN� DERXW WKH GHYHORSPHQW RI WKH
$53$1(7 LQ WKH 86� DQG D SDSHU E\ 'RQDOG 'DYLHV IURP WKH 8. GHVFULELQJ D QXPEHU
RI GLIIHUHQW LQLWLDWLYHV LQ SDFNHW VZLWFKLQJ QHWZRUN GHYHORSPHQW�

7KH ³:RUNVKRS RQ 'DWD &RPPXQLFDWLRQV´ KHOG WKH IROORZLQJ \HDU� LQ 6HSWHPEHU RI
����� LV WKH FRQIHUHQFH WKDW )XFKV�.LWWRZVNL DWWHQGHG� 7KH SDSHUV DW WKLV ZRUNVKRS ZHUH
IRFXVHG RQ WKH WKHPH RI WKH �,QWHUFRQQHFWLRQ RI &RPSXWHU 1HWZRUNV�´ )XFKV�.LWWRZVNL
SUHVHQWHG D SDSHU� �0DQ�&RPSXWHU &RPPXQLFDWLRQ� $ 3UREOHP RI /LQNLQJ 6HPDQWLF
DQG 6\QWDFWLF ,QIRUPDWLRQ 3URFHVVLQJ��� 7KH SDSHU H[SORUHV WKH JDWHZD\ EHWZHHQ WKH
KXPDQ LQIRUPDWLRQ SURFHVVLQJ FDSDELOLW\ DQG WKH FRPSXWHU LQIRUPDWLRQ SURFHVVLQJ FDSD�
ELOLW\� 7KH DXWKRUV DUH LQWHUHVWHG LQ LGHQWLI\LQJ DQG LQYHVWLJDWLQJ WKH JHQHUDO SULQFLSOHV
IRU WKH GHVLJQ RI LQIRUPDWLRQ V\VWHPV� 7KHLU SDSHU SXWV WKH WHFKQLFDO UHVHDUFK DW WKH
ZRUNVKRS LQWR D EURDGHU FRQFHSWXDO IUDPHZRUN� :KLOH WKH SURPLVH RI FRPSXWHUV UHODWHV
WR WKH PDFKLQH SDUW RI WKH KXPDQ�FRPSXWHU UHODWLRQVKLS� KRZ WKH XVHU ZLOO EH WUHDWHG LQ
WKH UHODWLRQVKLS LV DOVR D VLJQLILFDQW IDFWRU�

$ SDSHU E\ 3URIHVVRU $QGUH $�6� 'DQWKLQH RI WKH 8QLYHUVLW\ RI /LHJH LQ %HOJLXP� WLWOHG
�+RVW�+RVW 3URWRFROV DQG +LHUDUFK\� GHVFULEHV KLV LQYHVWLJDWLRQ LQWR ZKDW FKDUDFWHULVWLFV
ZRXOG EH QHHGHG WR FUHDWH D SURWRFRO IRU LQWHUQDWLRQDO FRPSXWHU QHWZRUNLQJ�� 5HIHUULQJ
WR UHVHDUFK WR GHYHORS WKH )UHQFK &\FODGHV QHWZRUN� DQG WKH 1RUZHJLDQ� 8. DQG 86
HIIRUWV WR GHYHORS WKH &HUI�.DKQ SURWRFRO� 'DQWKLQH FRQVLGHUV WKHVH GLIIHUHQW GHVLJQV IRU
D +RVW�+RVW SURWRFRO� +H H[DPLQHV WKH DGYDQWDJHV DQG GUDZEDFNV RI WKH SURWRFROV� EXW
H[SODLQV WKDW WKHUH ZHUH QRW \HW DGHTXDWH SHUIRUPDQFH VWXGLHV WR VXSSRUW D GHWHUPLQDWLRQ
RI ZKLFK LV WKH EHVW SURWRFRO�

$QRWKHU SDSHU JLYHQ DW WKH ZRUNVKRS ZDV E\ 3HWHU .LUVWHLQ �ZLWK 6\OYLD .LQQH\� HQWLW�
OHG� �7KH 8VHV RI WKH $53$ 1HWZRUN YLD WKH 8QLYHUVLW\ &ROOHJH /RQGRQ 1RGH�� 7KH\
H[SORUH WKH KXPDQ FRPSXWHU UHODWLRQVKLS WKDW )XFKV�.LWWRZVNL GHVFULEHG DV VR LPSRU�
WDQW� 7KHLU SDSHU SURSRVHV WKDW WKH FUXFLDO UHVHDUFK IRU WKH GHYHORSPHQW RI FRPSXWHU
QHWZRUNV LV WR LQYHVWLJDWH �WKH QDWXUH RI KRZ WKH\ ZRXOG EH XVHG� E\ ZKRP� DQG IRU ZKDW
SXUSRVH�� 7KH DXWKRUV SUHVHQW D GLDJUDP RI FXUUHQW UHVHDUFK HIIRUWV WR FUHDWH DQ LQWHUQHW�
ZRUN SURWRFRO� )LJXUH � VKRZV WKH DFWXDO FRQQHFWLRQV WKDW KDG EHHQ VHW XS EHWZHHQ WKH
1RUZHJLDQ UHVHDUFK VLWH 1256$5� WKH 86 UHVHDUFK QHWZRUN $53$1(7 DQG WKH 8.
QHWZRUN DW 8&/� 7KLV HDUO\ UHVHDUFK ZDV D FROODERUDWLYH SURMHFW LQYROYLQJ WKUHH GLIIHUHQW
FRXQWULHV WR FUHDWH WKH 7&3�,3 SURWRFRO�

7KHLU SDSHU GHVFULEHV UHVHDUFK WR GHWHUPLQH ZKDW IRUPV RI FROODERUDWLRQ FRPSXWHU QHW�
ZRUNLQJ ZRXOG PDNH SRVVLEOH� 7KH\ ZULWH�

$ VLJQLILFDQW ERG\ RI FRRSHUDWLYH ZRUN KDV EHHQ SRVVLEOH LQ WKH ILUVW HLJKWHHQ PRQWKV RI
RSHUDWLRQ RI WKH 8&/ QRGH RI WKH $53$1(7� 7KLV XVDJH KDV EHHQ LQ ZLGHO\ GLIIHUHQW

� .ODXV )XFKV�.LWWRZVNL� .� /HPJR� 8� 6FKXVWHU DQG %� :HQ]ODII� :RUNVKRS RQ 'DWD &RPPXQLFDWLRQ� 6HS�
WHPEHU������ ����� /D[HQEXUJ� $XVWULD� S� ��������
� $QGUH $� 6� 'DQWKLQH�:RUNVKRS RQ 'DWD &RPPXQLFDWLRQ� 6HSWHPEHU������ ����� /D[HQEXUJ� $XVWULD� S� ��
���
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ILHOGV� PRVW RI ZKLFK ZDV QRW IRUHVHHQ DW WKH VWDUW RI WKH SURMHFW� 7KH SULQFLSOH XVHV KDYH
EHHQ IRU LQIRUPDWLRQ UHWULHYDO� FRPPXQLFDWLRQ EHWZHHQ UHVHDUFK JURXSV� DQG VKDUHG
GHYHORSPHQW DQG XVH RI FRPPRQ SURJUDPPLQJ SDFNDJHV���

)LJXUH �� 6FKHPDWLF RI 8&/ FRQILJXUDWLRQ� -XO\ ����

7KH\ REVHUYH WKDW H[SHULPHQWDO UHVHDUFK OHDGV WR XQIRUHVHHQ QHZ GHYHORSPHQWV� 7KH
UHVHDUFK WKH\ SUHVHQW LQ )LJXUH �� UHVHDUFK WR LQWHUFRQQHFW WKH $53$1(7 LQ WKH 86 ZLWK
1256$5 LQ 1RUZD\ DQG 8&/ LQ WKH 8.� ZDV HDUO\ UHVHDUFK WR FUHDWH WKH ,QWHUQHW� ,W LV
LPSUHVVLYH WR OHDUQ WKDW WKLV UHVHDUFK ZDV SUHVHQWHG DW D ZRUNVKRS LQ /D[HQEXUJ� $XVWULD
DV HDUO\ DV ����� WR SDUWLFLSDQWV IURP (DVWHUQ DQG :HVWHUQ (XURSH� $W WKH ZRUNVKRS�
WKHUH ZHUH UHVHDUFKHUV UHSUHVHQWLQJ �� FRXQWULHV� 7KHVH FRXQWULHV ZHUH $XVWULD� %HOJLXP�
)UDQFH� WKH )HGHUDO 5HSXEOLF RI *HUPDQ\� WKH *HUPDQ 'HPRFUDWLF 5HSXEOLF� +XQJDU\�
,WDO\� 1HWKHUODQGV� 3RODQG� 6ZLW]HUODQG� WKH 6RYLHW 8QLRQ� WKH 8.� DQG WKH 86�

�� 3HWHU .LUVWHLQ DQG 6\OYLD .HQQH\� :RUNVKRS RQ 'DWD &RPPXQLFDWLRQ� 6HSWHPEHU ������ ����� /D[HQEXUJ�
$XVWULD� S� ������



���

$QRWKHU SDSHU SUHVHQWHG DW WKLV ���� ZRUNVKRS ZDV HTXDOO\ VXUSULVLQJ� 7KH SDSHU ZDV
HQWLWOHG� �,,$6$ 'DWD &RPPXQLFDWLRQ 1HWZRUN� E\ $� %XWULPHQNR� -�+� 6H[WRQ DQG 9�
'DVKNR� %XWULPHQNR DQG 'DVKNR ZHUH IURP WKH 6RYLHW 8QLRQ� DQG 6H[WRQ� WKH 8.� 7KH
WKUHH UHVHDUFKHUV ZHUH SDUW RI WKH ,,$6$ &RPSXWHU 6FLHQFH 3URMHFW� 7KHLU SDSHU GHVFUL�
EHV WKH HIIRUW WR FUHDWH DQ LQWHUQDWLRQDO FRPSXWHU QHWZRUN OLQNLQJ UHVHDUFKHUV DQG WKHLU
UHVHDUFK LQVWLWXWLRQV IURP ERWK (DVWHUQ DQG :HVWHUQ (XURSH� 7KH\ FDOO WKLV QHWZRUN
,,$6$1HW� 7KH\ RIIHU VHYHUDO SRVVLEOH FRQILJXUDWLRQV�

)LJXUH � VKRZV RQH SRVVLEOH FRQILJXUDWLRQ WR OLQN VHYHUDO UHVHDUFK FHQWHUV ZLWK WKH 'LJL�
WDO (TXLSPHQW &RPSXWHU 3'3 ����� DW ,,$6$� 7KH SODQ ZDV WKHQ WR OLQN WKLV QHWZRUN
ZLWK D FRPSXWHU QHWZRUN GHVLJQHG IRU WKH $XVWULDQ 8QLYHUVLWLHV DQG WR WKH (XURSHDQ
,QIRUPDWLFV 1HWZRUN �(,1� EHLQJ GHYHORSHG DW WKH WLPH WR FRQQHFW FRPSXWHU FHQWHUV LQ
:HVW (XURSHDQ FRXQWULHV�

'HVFULELQJ WKH SURJUHVV PDGH E\ ����� WKH DXWKRUV ZULWH�

,,$6$ EHJDQ D SUDFWLFDO QHWZRUNLQJ DFWLYLW\ LQ ���� E\ LQLWLDWLQJ D VHULHV RI H[SHULPHQ�
WDO FRQQHFWLRQV� 6LQFH WKHQ� FRQQHFWLRQV KDYH EHHQ PDGH IURP ,,$6$ WR 0RVFRZ� %UD�
WLVODYD� 3LVD� (GLQEXUJK DQG %XGDSHVW� IURP %UDWLVODYD WR 0RVFRZ� DQG IURP %XGDSHVW
WR 3DULV� :H UHFRJQL]H WKH HYHU LQFUHDVLQJ LPSRUWDQFH RI WKLV DFWLYLW\ IRU ,,$6$� DQG IRU
LQWHUQDWLRQDO FRRSHUDWLRQ LQ YDULRXV ILHOGV���

)LJXUH �� $ 3URSRVHG ,,$6$1HW &RQILJXUDWLRQ� 6HSWHPEHU ����

�� $� %XWULPHQNR� -� +� 6H[WRQ DQG 9� 'DVNR�:RUNVKRS RQ 'DWD &RPPXQLFDWLRQ� 6HSWHPEHU������ �����
/D[HQEXUJ� $XVWULD� S� ��������



���

:KLOH RFFDVLRQDO H[SHULPHQWDO FRQQHFWLRQV ZHUH HVWDEOLVKHG� WKHVH FRQQHFWLRQV ZHUH QRW
PDLQWDLQHG RQ D SHUPDQHQW EDVLV� %XWULPHQNR SUHVHQWV WKH GHWDLOV RI IXUWKHU PHHWLQJV
GRFXPHQWLQJ WKH HIIRUWV WR GHYHORS ,,$6$1HW� 'HVFULELQJ RQH VXFK PHHWLQJ LQ %XGDSHVW
LQ $SULO ����� KH ZULWHV�

$W WKH ODVW PHHWLQJ RI WKH FRPPLWWHHV� KHOG LQ %XGDSHVW LQ $SULO ����� �� QDWLRQDO LQVWL�
WXWLRQV ZHUH UHSUHVHQWHG� �� RI ZKRP FRPPLWWHG WKHPVHOYHV WR DFWLYH SDUWLFLSDWLRQ LQ
WKH ,,$6$ &RPSXWHU 1HWZRUN� 'LVFXVVLRQ FHQWHUHG RQ HVWDEOLVKLQJ D FRPPXQLFDWLRQ
VXEQHWZRUN���

+H SURYLGHV D GLDJUDP �)LJXUH �� VKRZLQJ WKH KDUGZDUH SODQQHG IRU HDFK RI WKH FRPSX�
WHU FHQWHUV ZKLFK ZHUH WR EH SDUW RI WKH QHWZRUN� %XWULPHQNR SURYLGHV WKLV GLDJUDP WR
UHSUHVHQW WKH SODQ GHYHORSHG DW WKH $SULO ���� PHHWLQJ� $ VLWH RQ WKLV SODQ LV %HUOLQ�

)XFKV�.LWWRZVNL UHPHPEHUV D ,,$6$ PHHWLQJ KH DWWHQGHG LQ %XGDSHVW� SUREDEO\ WKH
$SULO ���� PHHWLQJ� ZKHUH WKHUH ZDV D FRPSXWHU QHWZRUN GHPRQVWUDWLRQ XVLQJ PRGHPV
WR OLQN D FRPSXWHU LQ %XGDSHVW� +XQJDU\ ZLWK D FRPSXWHU LQ *UHQREOH� )UDQFH� )XFKV�
.LWWRZVNL UHFDOOV WKDW DW GLQQHU RQH QLJKW GXULQJ WKLV FRQIHUHQFH� 'DVKNR DVNHG KLP WR
XUJH WKH $FDGHP\ RI 6FLHQFH LQ WKH *'5 WR DFWLYHO\ VXSSRUW WKH XVH RI PRGHPV DQG
QHWZRUNLQJ DPRQJ LWV UHVHDUFKHUV�

:KHQ )XFKV�.LWWRZVNL UHWXUQHG WR WKH *'5 IURP WKH ,,$6$ PHHWLQJ LQ %XGDSHVW� KH
LQFOXGHG D UHFRPPHQGDWLRQ WKDW WKH $FDGHP\ RI 6FLHQFH HQFRXUDJH WKH XVH RI PRGHPV
DQG FRPSXWHU QHWZRUNLQJ LQ KLV UHSRUW� +H UHPHPEHUV WKDW DQ RIILFLDO UHDGLQJ WKH UHSRUW
H[SUHVVHG FRQFHUQ WKDW XVLQJ PRGHPV FRXOG MHRSDUGL]H WKH VHFXULW\ RI *'5 FRPSXWHU
V\VWHPV� (QFRXQWHULQJ VXFK UHVLVWDQFH DPRQJ RIILFLDOV DW WKHLU KRPH LQVWLWXWLRQV ZDV D
FRPPRQ H[SHULHQFH IRU UHVHDUFKHUV IURP ERWK WKH (DVW DQG WKH :HVW� ZKR ZHUH WU\LQJ WR
HQFRXUDJH WKH XVH RI QHZ WHFKQRORJ\ LQ WKHLU VFLHQWLILF LQVWLWXWLRQV� )XFKV�.LWWRZVNL
UHSRUWV WKDW WKH RIILFLDO ODWHU DSRORJL]HG DQG WKH XVH RI PRGHPV EHJDQ WR EH HQFRXUDJHG
E\ WKH $FDGHP\ RI 6FLHQFH LQ WKH *'5�

�� $� %XWULPHQNR� ³&RPSXWHU 1HWZRUNLQJ´� ,,$6$ &RQIHUHQFH ¶�� ����� 0D\ ���� 9RO� �� S� ����



���

)LJXUH �� ,,$6$ &RPSXWHU 1HWZRUN

� (DUO\ &RPSXWHU 1HWZRUNLQJ 5HVHDUFK LQ WKH *'5

,QWHUQDWLRQDO FRPSXWHU FRQIHUHQFH SURFHHGLQJV IURP WKLV SHULRG LQ WKH ODWH ����V DQG
HDUO\ ����V LQFOXGH SDSHUV GHVFULELQJ QHWZRUNLQJ UHVHDUFK LQ WKH *'5 DQG RWKHU (DVWHUQ
(XURSHDQ FRXQWULHV� :KLOH PRGHP XVH ZDV QRW ZLGHVSUHDG LQ WKH *'5 EHIRUH )XFKV�
.LWWRZVNL¶V UHSRUW� WKHUH LV HYLGHQFH WKDW WKHUH ZDV VRPH XVH� )RU H[DPSOH� )UDQ] 6WXFK�
OLN� PDQDJHU RI LQIRUPDWLRQ V\VWHPV DW WKH 2WWR YRQ *XHULFN 8QLYHUVLW\ LQ 0DJGHEXUJ�
*'5� GHVFULEHV KRZ KH GLG FRRSHUDWLYH UHVHDUFK ZLWK FROOHDJXHV DW WKH 7HFKQLFDO 8QL�
YHUVLW\ LQ :URFODZ LQ 3RODQG� XVLQJ PRGHPV LQ WKH ����V���

$OVR WKHUH DUH SDSHUV LQ YDULRXV FRQIHUHQFH SURFHHGLQJV GHVFULELQJ WKH HIIRUW LQ WKH *'5
WR FUHDWH WKH FRPSXWHU QHWZRUN FDOOHG '(/7$ DQG WKH SDFNHW VZLWFKLQJ VXEQHWZRUN
FDOOHG .20(7��� '(/7$ ZDV SODQQHG DV �WKH SURMHFW RI WKH QDWLRQDO FRPSXWHU QHWZRUN

�� (PDLO IURP )UDQ] 6WXFKOLN� 'HFHPEHU ��� ����� 6HH DOVR� )� 6WXFKOLN� ³7KH 6WUDWHJ\ RI 3UHSDULQJ WKH $SSOL�
FDWLRQV RI WKH &RPSXWHU 1HWZRUN '(/7$ E\ WKH 0DQDJHPHQW ,QIRUPDWLRQ 6\VWHP RI +LJKHU (GXFDWLRQ LQ WKH
*'5´� LQ ³1HWZRUNV IURP WKH 8VHU¶V 3RLQW RI 9LHZ� 3URFHHGLQJV RI WKH ,),3 7&�� :RUNLQJ &RQIHUHQFH
&201(7¶��´� %XGDSHVW� +XQJDU\� ����� 0D\� ����� S� ��������
�� 6HH IRU H[DPSOH� '� &DUO� :� 'DPHV� '� +DPPHU� 9� +H\PHU� *� +RIPDQQ� +�:� 0HLHU� &� 6DWWOHU� DQG ,�
:HQGH ³7KH 6\VWHP &RQFHSW RI WKH &RPSXWHU 1HWZRUN '(/7$´� LQ (YROXWLRQ &RPSXWHU &RPPXQLFDWLRQV
3URFHHGLQJV RI WKH �WK ,QWHUQDWLRQDO &RQIHUHQFH RQ &RPSXWHU &RPPXQLFDWLRQ� 1RUWK�+ROODQG� ����� $PVWHU�
GDP� �(G� E\ 1� ,QRVH�� S� ��������



���

IRU WKH $FDGHP\ RI 6FLHQFHV� WKH $FDGHP\ RI $JULFXOWXUDO 6FLHQFHV� DQG WKH 8QLYHUVLW\
6\VWHP LQ WKH ''5�� ,Q )LJXUH �� .20(7 LV OLVWHG LQ WKH XSSHU OHIW KDQG FRUQHU� .2�
0(7 ZDV WKH QHWZRUNLQJ FRQQHFWLRQ� )LJXUH � DOVR VKRZV WKDW E\ ����� PRGHPV ZHUH
LQFOXGHG LQ WKH SODQV IRU DQ DFDGHPLF QHWZRUN LQ WKH *'5���

)LJXUH �� 7\SLFDO FRQILJXUDWLRQ RI D QHWZRUN QRGH

7KH SODQ IRU '(/7$ LQFOXGHG D SURYLVLRQ IRU LW WR EH SDUW RI D EURDGHU QHWZRUN� SDUW RI
DQ LQWHUQHWZRUN� 7KH DXWKRUV RI WKH SDSHU ZULWH� �,Q LPSOHPHQWDWLRQ� WKH LQWHUIDFH RI WKH
GDWDJUDP VHUYLFH LV GHVLJQHG VR WKDW LW PD\ EH XVHG QRW RQO\ E\ WKH OHYHOV RI WKH FRP�
SXWHU QHWZRUN '(/7$ ORFDWHG RYHU LW EXW DOVR E\ RWKHU FRPSXWHU V\VWHPV� SDUWLFXODUO\
E\ FRPSXWHU FRPPXQLFDWLRQ QHWZRUNV�´�� $ UHSRUW RQ WKH HDUO\ LPSOHPHQWDWLRQ RI WKH
SODQ WR FUHDWH '(/7$ ZDV SUHVHQWHG DW WKH ���� .201(7 FRQIHUHQFH KHOG LQ %XGD�

�� ,ELG� S� ����
�� ,ELG� S� ����
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SHVW� 7KLV FRQIHUHQFH DOVR LQFOXGHG D SDSHU DERXW WKH UHVHDUFK WR FUHDWH D JDWHZD\ IRU
,,$6$1HW LQ %XGDSHVW���

,Q DQ DUWLFOH %XWULPHQNR SUHVHQWHG LQ ����� KH LQFOXGHV D GLDJUDP RI WKH UHPRWH FRQQHF�
WLRQV DYDLODEOH WKURXJK GLDO�XS OLQHV� �6HH )LJXUH �� $OVR %XWULPHQNR UHSRUWV RQ WKH
GLIILFXOW\ RI JHWWLQJ VXSSRUW IRU ,,$6$1HW IURP ,,$6$ PHPEHU UHVHDUFK LQVWLWXWLRQV�
7KH QHHG WR KDYH DJUHHPHQWV EHWZHHQ ,,$6$ DQG JRYHUQPHQW RIILFLDOV LQ WKH FRXQWULHV
RI WKH UHVHDUFKHUV WR DOORZ IRU QHWZRUNLQJ DFFHVV ZDV EHFRPLQJ WRR EXUGHQVRPH� 'HVF�
ULELQJ WKH SUREOHP� %XWULPHQNR ZULWHV�

7KLV ORRVHO\ RUJDQL]HG FRRUGLQDWLRQ ZRUNHG UHDVRQDEO\ ZHOO GXULQJ WKH GHYHORSPHQW
SKDVH� EXW VWDUWHG WR VKRZ VRPH VWDJQDWLRQ ZKHQ LPSOHPHQWDWLRQ EHJDQ� $WWHPSWV WR
FUHDWH WZR DGGLWLRQDO FRPPLWWHHV RU JURXSV RI LQWHUHVW � XVHU JURXSV UHVSRQVLEOH IRU DG�
YHUWLVLQJ DQG FKHFNLQJ RQ DYDLODEOH DSSOLHG IDFLOLWLHV� DQG FRPPXQLFDWLRQ JURXSV LQYRO�
YLQJ 377 SHRSOH DQG WKRVH ZKR DUH HVSHFLDOO\ LQWHUHVWHG LQ FRPPXQLFDWLRQ SUREOHP �
KDYH QRW EHHQ VXFFHVVIXO���

)LJXUH �� &RQILJXUDWLRQ -XQH� ����

�� 3HWHU %DNRQ\L� ,VWYDQ .LVV� $OH[DQGHU 3HWUHQNR� DQG ,VWYDQ 6HEHVW\HQ� ³3URPRWLRQ RI (DVW�:HVW &RPSXWHU
&RPPXQLFDWLRQ LQ ,,$6$¶V ,QWHUQDWLRQDO (QYLURQPHQW DQG WKH +XQJDULDQ &DVH 6WXG\´� LQ 1HWZRUNV IURP WKH
8VHU¶V 3RLQW RI 9LHZ� 3URFHHGLQJV RI WKH ,),3 7&�� :RUNLQJ &RQIHUHQFH &201(7¶��� %XGDSHVW� +XQJDU\�
����� 0D\� ����� S� �������� 6HH DOVR LQ VDPH FRQIHUHQFH SURFHHGLQJV� $OEHUW /DEDGL� ³,,$6$ *DWHZD\
6\VHP DQG ([SHULPHQWV LQ 'DLO\ 2SHUDWLRQ�´ S� ��������
�� $� %XWULPHQNR� ³&RPSXWHU &RPPXQLFDWLRQ IRU 6FLHQWLILF &RRSHUDWLRQ�´ LQ 7KH ,,$6$ &DVH� (XUR ,),3 ¶���
����� S� ����
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7KH WHFKQLFDO QHWZRUNLQJ OLQNV WKDW FRXOG EH PDGH DUH UHSRUWHG WR KDYH EHHQ IXQFWLRQDO
RQO\ IRU VKRUW SHULRGV RI WLPH� UDWKHU WKDQ RQ D UHJXODU EDVLV� 1HWZRUNLQJ DFFHVV RQ D
UHJXODU EDVLV ZDV QHHGHG WR EH DEOH WR FUHDWH D IXQFWLRQLQJ QHWZRUN OLQNLQJ WKH FRPSXWHU
FHQWHUV RI UHVHDUFK LQVWLWXWLRQV LQ GLIIHUHQW PHPEHU FRXQWULHV SDUWLFLSDWLQJ LQ ,,$6$�

1RWH DOVR WKDW LQ )LJXUH �� WKHUH LV D FRQQHFWLRQ WR 7(/(1(7�7<01(7 ZKLFK WKHQ
PDNHV LW SRVVLEOH WR FRQQHFW WR QHWZRUNV LQ WKH 8�6� )RU VHYHUDO \HDUV 5$',2 $XVWULD
ZDV WKH GDWD OLQN EHWZHHQ (DVW DQG :HVW�

� 9LVLRQ RI ,QWHUGLVFLSOLQDU\ &ROODERUDWLYH 5HVHDUFK 8VLQJ &RPSXWHU
1HWZRUNV

$ORQJ ZLWK WKH GLIILFXOWLHV RI FUHDWLQJ WKH DFWXDO QHWZRUN� ZDV WKH JURZLQJ UHFRJQLWLRQ
RI WKH GHVLUDELOLW\ RI FROODERUDWLRQ YLD FRPSXWHU QHWZRUNV� $Q DUWLFOH ZULWWHQ E\ WKH
5XVVLDQ VFLHQWLVW� *HQQDXGLM 0� 'REURY� WKH $PHULFDQ VFLHQWLVW� 5REHUW 1� 5DQGROSK�
DQG WKH $XVWULDQ VFLHQWLVW� :� '� 5DXFK ZDV SXEOLVKHG LQ ����� ,W H[SORUHV WKH LPSRUWDQ�
FH IRU VFLHQFH RI LQWHUQDWLRQDO FROODERUDWLYH UHVHDUFK� ZKLFK WKH DXWKRUV UHIHUUHG WR DV
,QWHUQDWLRQDO 7HDP 5HVHDUFK �,75�� 7KH DUWLFOH HPSKDVL]HV WKDW FRPSXWHU QHWZRUNLQJ LV
QHHGHG WR DFKLHYH WKLV JRDO�

7KH DXWKRUV XWLOL]H D FROODERUDWLYH SURFHVV WR ZULWH WKH DUWLFOH� 7KH\ GHVFULEH D ��ZHHN
H[SHULPHQW XVLQJ FRPSXWHU QHWZRUNLQJ IRU UHVHDUFKHUV IURP GLIIHUHQW FRXQWULHV WR SDUWL�
FLSDWH RQOLQH LQ D FRQIHUHQFH RQ D FRPPRQ UHVHDUFK SUREOHP��� 7KH\ UHSRUW WKDW WHFKQL�
FDO GLIILFXOWLHV PDGH WKH H[SHULHQFH IUXVWUDWLQJ IRU WKH UHVHDUFKHUV� 1HYHUWKHOHVV� WKH
H[SHULPHQW YHULILHG WKDW FRPSXWHU QHWZRUNLQJ ZRXOG SOD\ DQ LPSRUWDQW UROH LQ UHDOL]LQJ
WKH SRWHQWLDO RI ,75 LQ WKH IXWXUH� 7KH PDS )XFKV�.LWWRZVNL VKRZHG PH LQ 2FWREHU ����
ZDV IURP WKLV H[SHULPHQW LQ ,75� �6HH )LJXUH ��

�� 7KH WLWOH RI WKH DUWLFOH LV �,QWHUQDWLRQDO 1HWZRUNV IRU ,QWHUQDWLRQDO 7HDP 5HVHDUFK�� ,W ZDV SXEOLVKHG LQ ����
LQ ,QWHUQDWLRQDO )RUXP ,QI 'RF�� ����� YRO �� 1R� �� S� ����� 7KH DUWLFOH ZDV DOVR SXEOLVKHG LQ 5XVVLDQ�



���

� 'LIILFXOWLHV 5HFRJQL]HG EXW 'HVLUDELOLW\ RI ,QWHU1HWZRUNLQJ
(VWDEOLVKHG

0\ UHVHDUFK LV D SUHOLPLQDU\ LQYHVWLJDWLRQ LQWR WKH UROH RI ,,$6$ LQ KHOSLQJ WR SURPRWH
LQWHUHVW DQG H[SHULHQFH LQ FRPSXWHU QHWZRUNLQJ DPRQJ UHVHDUFKHUV LQ VHYHUDO FRXQWULHV
LQ (DVWHUQ (XURSH� 1RW RQO\ GLG ,,$6$ HQFRXUDJH WKH GHYHORSPHQW RI FRPSXWHU QHW�
ZRUNV ZLWKLQ D QXPEHU RI FRXQWULHV� EXW DOVR WKH LPSRUWDQFH ZDV HVWDEOLVKHG RI SURYL�
GLQJ IRU WKH SRVVLELOLW\ RI OLQNLQJ XS ZLWK WKH QHWZRUNV RI RWKHU FRXQWULHV� 5HSRUWV IURP
VRPH PHPEHUV RQ WKH WHFKQLFDO VWDII RI ,,$6$ GXULQJ WKLV SHULRG FRUURERUDWH %XWULPHQ�
NR¶V DFFRXQW RI WKH GLIILFXOWLHV HQFRXQWHUHG�

-LP .XOS MRLQHG WKH VWDII DW ,,$6$ LQ ����� +H ZDV KLUHG WR GR WHFKQLFDO ZRUN DQG WR
KHOS %XWULPHQNR¶V JURXS� .XOS ZULWHV�

$OH[DQGU �6DVKD� %XWULPHQNR DQG 9DOHUL 'DVKNR ZHUH VWLOO WKHUH ZKHQ , DUULYHG LQ �����
, ZDV WKH KHDG RI �FRPSXWHU VHUYLFHV� IURP ���� WR ����� ZKLFK LQYROYHG HYHU\WKLQJ
IURP WHUPLQDOV� WR VHUYHUV� WR VRPH GDWD OLQNV� 7KH ,QVWLWXWH GLG D YDULHW\ RI QRQ�
FRQWURYHUVLDO �LQ FROG�ZDU WHUPV� UHVHDUFK SURMHFWV� 7KH MRE RI P\ GHSDUWPHQW ZDV WR
VXSSO\ DQG VXSSRUW WKH FRPSXWHU IDFLOLWLHV IRU WKH UHVHDUFKHUV�

+RZHYHU� WKHUH ZDV D VHSDUDWH JURXS� XQGHU %XWULPHQNR� WKDW GLG VRPH FRPPXQLFDWLRQ
RULHQWHG UHVHDUFK SURMHFWV� 6R� VRPH RI WKH GDWD OLQNV ZHUH FUHDWHG DQG PDQDJHG E\ WKDW
JURXS� DQG VRPH RWKHUV ZHUH FUHDWHG DQG PDQDJHG E\ WKH �P\� VHUYLFHV JURXS� 7KLV ZDV
WKH HUD RI WHUPLQDOV DQG WLPHVKDULQJ FRPSXWHUV� DQG PRVW GDWD OLQNV ZHUH HLWKHU XVHG IRU
WHUPLQDO DFFHVV RU IRU �UHPRWH MRE HQWU\� WR VXEPLW EDWFK MREV �DQG UHWULHYH UHVXOWV� IURP
PDLQIUDPHV� VRPH OLQNV ZHUH UHDOO\ MXVW D �WHUPLQDO FRQFHQWUDWRU� IURP RQH VLWH WR D
PDLQIUDPH�WLPH VKDULQJ VHUYHU PDFKLQH DW DQRWKHU VLWH� 2WKHUV ZHUH IRU WHUPLQDOV DW
,,$6$ WR DFFHVV FRPPHUFLDO QHWZRUNV OLNH 7\PQHW DQG 7HOHQHW�

, GRQ
W WKLQN WKH QHWZRUN HYHU JRW WR WKH VWDWH DV GHVFULEHG LQ«�>)LJXUH � ±HG@� EXW D
QXPEHU RI WKRVH LQGLYLGXDO OLQNV GLG H[LVW� DW RQH WLPH RU DQRWKHU� XVXDOO\ ZRUNLQJ GLIIH�
UHQWO\� 7KHUH ZDV QR UHDO �QHWZRUN� LQ WKH VHQVH WKDW DQ\ FRQQHFWHG FRPSXWHU FRXOG
HDVLO\ DFFHVV DQ\ RWKHU FRQQHFWHG FRPSXWHU� %XW ZKHQ WKH OLQNV ZHUH LQ VHUYLFH� LW GLG
DOORZ DFFHVV IURP ,,$6$ WR RWKHU LQVWLWXWLRQV� DQG RFFDVLRQDOO\ WHUPLQDO DFFHVV IURP
WKRVH ORFDWLRQV WR 9D[ DQG 3'3����� WLPHVKDULQJ FRPSXWHUV DW ,,$6$���

�� (PDLO� -DPHV .XOS� )HEUXDU\ ��� ����� .XOS ZURWH� ´, ZRUNHG ZLWK 81,; IURP %HOO /DEV LQ D VPDOO VRIW�
ZDUH ILUP LQ 1HZ <RUN IURP ����� DQG EXLOW DQG GHOLYHUHG FRQWLQXRXVO\ RSHUDWLQJ FRPPHUFLDO V\VWHPV XVLQJ
VRPHZKDW FXVWRPL]HG YHUVLRQ RI 81,; �9�� DQG 9��� DQG ,,$6$ ZDV DOUHDG\ SOD\LQJ ZLWK 81,; RQ D SGS
����� ZKHQ , DUULYHG LQ ����� 0\ IDPLOLDULW\ ZLWK 81,; ZDV RQH RI WKH PDLQ UHDVRQV ZK\ , JRW WKH MRE�.XOS
DOVR HPSKDVL]HG WKH EDVLF EXUHDXFUDWLF SUREOHP ZLWK UHVSHFW WR WKH FKDOOHQJHV RI REWDLQLQJ GDWD OLQNV �FLUFXLWV�
DFURVV QDWLRQDO ERXQGDULHV� 0RVW IDFLOLWLHV �HDVW DQG ZHVW� ZHUH FRQWUROOHG E\ JRYHUQPHQW HQWLWLHV �377V�� DQG



���

'XULQJ WKLV VDPH SHULRG� 0LFKDHO -� )HUJXVRQ ZRUNHG DW ,,$6$ WR WU\ WR PDNH WKH QHW�
ZRUNLQJ JRDOV D UHDOLW\� )HUJXVRQ KDV WKLV VXPPDU\ RI ZKDW KDSSHQHG�

%XWULPHQNR KHDGHG WKH &RPSXWHU 6FLHQFH JURXS� 'DVKNR ZDV WKH RWKHU 5XVVLDQ LQ WKH
JURXS� DQG 6H[WRQ ZDV D V\VWHPV SURJUDPPHU� 7KHUH ZDV� LQGHHG� D GHVLUH IRU D QHWZRUN
EHIRUH , DUULYHG LQ 1RYHPEHU ����� DQG WKHUH KDG EHHQ PDQ\ SRLQW WR SRLQW PRGHP H[�
SHULPHQWV WR VHH LI GDWD FRXOG EH WUDQVPLWWHG DFURVV WKH H[LVWLQJ WHOHSKRQH OLQHV� 0\ MRE
ZDV WR JHW WKH YDULRXV QDWLRQDO JURXSV WR DJUHH RQ FRPPLWWLQJ UHVRXUFHV IRU VXFK D QHW�
ZRUN� DQG WR DJUHH WR ZRUN WRJHWKHU WR FUHDWH LW� 7KH SUREOHPV WR GR WKLV ZHUH ERWK SROL�
WLFDO DQG WHFKQLFDO� $Q H[DPSOH RI D SROLWLFDO SUREOHP ZDV WKDW WKH FRPPLWPHQW WR XVH D
WHOHSKRQH OLQH LQ (DVWHUQ (XURSH� ZDV XVXDOO\ PDGH E\ WKH 0LQLVWHU RI &RPPXQLFDWLRQV�
ZKLOH LQ :HVWHUQ (XURSH� LW ZDV PDGH E\ WKH KHDG RI &RPSXWHU &HQWHU� 7KHUH ZDV DOVR D
QHHG WR FUHDWH GRFXPHQWV WR VSHOO RXW WKH GHWDLOV RI WKH FRRSHUDWLRQ DQG VWUXFWXUH RI WKH
QHWZRUN� 7KH FXOWXUDO GLIIHUHQFHV IRU ZKDW NLQG RI GHWDLO ZDV QHHGHG ZDV LPPHQVH� )L�
QDOO\� WKHUH ZDV D QHHG WR FRQYLQFH WKH SDUWLHV LQYROYHG WKDW WKH\ ZRXOG EHQHILW IURP
EHLQJ D SDUW RI WKH QHWZRUN� 7KLV ZDV HVSHFLDOO\ GLIILFXOW EHFDXVH� XQOLNH WKH UHVW RI P\
FROOHDJXHV DW ,,$6$� LW ZDV FOHDU WR PH WKDW WKH FXUUHQW OHYHO RI WKH WHFKQRORJ\ ZDV QRW
FRPSHOOLQJ� ,W ZDV QRW WR EHFRPH FRPSHOOLQJ IRU DQRWKHU �� \HDUV� DQG UHTXLUHG D KXJH
SROLWLFDO HQDEOLQJ HYHQW� WKH IDOO RI WKH %HUOLQ :DOO���

7KHVH IRUPHU ,,$6$ VWDIIHUV GRFXPHQW WKDW WKHUH ZDV QHLWKHU WKH DELOLW\ WR RYHUFRPH WKH
SROLWLFDO REVWDFOHV QRU WKH OHYHO RI WHFKQRORJ\ DGHTXDWH WR PDNH LW SRVVLEOH WR UHDOL]H WKH
JRDO RI FUHDWLQJ ,,$6$1HW�

� &RQFOXVLRQ

%\ WKH HQG RI WKH ����V� WKH GHVLUDELOLW\ RI KDYLQJ DFFHVV WR DQ LQWHUQDWLRQDO FRPSXWHU
QHWZRUN ZDV ZHOO HVWDEOLVKHG LQ (XURSH� 7KH ����V ZDV VWLOO DQ HDUO\ SHULRG LQ WHUPV RI
WKH GHYHORSPHQW RI WKH ,QWHUQHW� ,W ZRXOG WDNH DQRWKHU WHQ \HDUV� KRZHYHU� IRU WKH WHFKQL�
FDO UHVHDUFK WR GHYHORS DGHTXDWHO\ WR PDNH DQ ,QWHUQHW SRVVLEOH� $OVR WKH SROLWLFDO
XSKHDYDOV LQ WKH ODWH ����V DQG HDUO\ ����
V KHOSHG WR ZHDNHQ WKH REVWDFOHV WR LQWHUFRQ�
QHFWLQJ WKH QHWZRUNV RI GLIIHUHQW FRXQWULHV� 7KDW WKH ,QWHUQHW VSUHDG DURXQG (XURSH DQG
WKH ZRUOG LV LQ QR VPDOO PHDVXUH WKH UHVXOW RI HIIRUWV RYHU D ORQJ SHULRG RI WLPH WR
HVWDEOLVK LQWHUQDWLRQDO FRPSXWHU QHWZRUNLQJ� OLNH WKH HIIRUWV DW ,,$6$�

WKH\ ZHUH PRUH RULHQWHG WRZDUG YRLFH WKDQ GDWD� *HWWLQJ FLUFXLWV LQVWDOOHG ZDV DOZD\V D EXUHDXFUDWLF FKDOOHQJH
ZLWK WKHVH RUJDQL]DWLRQV VLQFH IOH[LEOH XVH RI VXFK FLUFXLWV ZRXOG E\SDVV WKRVH RUJDQL]DWLRQV LQ KRZ WKH FLUFXLWV
ZHUH XVHG�´ (PDLO� -DPHV .XOS� 'HFHPEHU ��� �����
�� (PDLO� 0LFKDHO )HUJXVRQ� 0DUFK �� ����� )HUJXVRQ DGGHG� ³7KH LQIUDVWUXFWXUH IRU QHWZRUNLQJ ZDV WRR ZHDN�
$Q H[DPSOH LV WKDW WKH 6RYLHW 8QLRQ ZDV FRQQHFWHG WR WKH ZHVW� QDPHO\ 9LHQQD� E\ RQO\ WZR WHOHSKRQH OLQHV� ,W
ZDV REYLRXV� DW OHDVW WR PH� WKDW WR FRPPDQGHHU RQH RI WKHVH OLQHV IRU D FRPSXWHU QHWZRUN ZDV UDWKHU SUHVXP�
WXRXV�´ $OVR KH QRWHG WKDW ³DV IDU DV , NQRZ� WKHUH ZHUH SK\VLFDOO\ RQO\ WZR OLQHV WR 9LHQQD� 6LQFH WKRVH OLQHV
ZHQW WKURXJK VHYHUDO FRXQWULHV� DQ\ FRQFHSW µOHDVLQJ¶ ZRXOG SUREDEO\ KDYH UHTXLUHG DQ LQWHUQDWLRQDO FRQIHU�
HQFH�´ (PDLO� 0LFKDHO )HUJXVRQ� 'HFHPEHU ��� �����



���

%LEOLRJUDSK\

%RQLW]� 0DQIUHG ������ :LVVHQVFKDIWOLFKH )RUVFKXQJ XQG ZLVVHQVFKDIWOLFKH ,QIRUPDWLRQ�
$NDGHPLH�9HUODJ� %HUOLQ�

%XWULPHQNR� $OH[DQGHU ������ &RPSXWHU 1HWZRUNLQJ IRU 6FLHQWLILF &ROODERUDWLRQ� 7KH ,,$6$
&DVH´� LQ (XUR ,),3

&DUO� '�� :� 'DPHV� '� +DPPHU� 9� +H\PHU� *� +RIPDQQ� +�:� 0HLHU� &� 6DWWOHU� DQG ,� :HQGH�
������ ³7KH 6\VWHP &RQFHSW RI WKH &RPSXWHU 1HWZRUN '(/7$´� LQ (YROXWLRQ &RP�
SXWHU &RPPXQLFDWRQV 3URFHHGLQJV RI WKH �WK ,QWHUQDWLRQDO &RQIHUHQFH RQ &RPSXWHU
&RPPXQLFDWLRQ� 1RUWK�+ROODQG� $PVWHUGDP��(G� E\ 1� ,QRVH�

'REURY� *HQQDGLM 0�� 5REHUW 5DQGROSK DQG :� '� 5DXFK ������ ³,QIRUPDWLRQ 1HWZRUNV IRU ,Q�
WHUQDWLRQDO 7HDP 5HVHDUFK´� ,Q ,QWHUQDWLRQDO )RUXP RQ ,QIRUPDWLRQ 'RFXPHQWDWLRQ�
9RO�� 1R� �

,,$6$ ������ 3URFHHGLQJV RI ,,$6$ 3ODQQLQJ &RQIHUHQFH RQ &RPSXWHU 6\VWHPV� 6HSWHPEHU �� ±
�� /D[HQEXUJ� $XVWULD

,,$6$ ������ 3URFHHGLQJV RI $ ,,$6$ &RQIHUHQFH RQ &RPSXWHU &RPPXQLFDWLRQ 1HWZRUNV�
2FWREHU ������ /D[HQEXUJ� $XVWULD

,,$6$ ������ :RUNVKRS RQ 'DWD &RPPXQLFDWLRQ� 6HSWHPEHU ������ /D[HQEXUJ� $XVWULD
,,$6$ ������ ,,$6$ &RQIHUHQFH ¶�� ����� 0D\ 9RO� �

7KH DXWKRU ZRXOG OLNH WR WKDQN WR .ODXV )XFKV�.LWWRZVNL IRU VKDULQJ KLV H[SHULHQFH DW
,,$6$� KLV XQGHUVWDQGLQJ RI WKH LPSRUWDQFH RI FRPSXWHU QHWZRUNLQJ� DQG IRU WKH HQFRXU�
DJHPHQW WR GR WKLV DUWLFOH� 2WKHUV ZKR SURYLGHG KHOSIXO PDWHULDOV DQG LQIRUPDWLRQ LQ�
FOXGH )UDQ] 6WXFKOLN� 0LFKDHO )HUJXVRQ�DQG -LP .XOS� 5RPHR 02/,1$ DW ,,$6$ KDV
SURYLGHG LQYDOXDEOH DVVLVWDQFH JHWWLQJ HDUO\ GRFXPHQWV DERXW FRPSXWHU QHWZRUNV IURP
,,$6$� $QG D VSHFLDO WKDQNV WR 3URIHVVRU 0DWWKHZ -RQHV RI &ROXPELD 8QLYHUVLW\ IRU WKH
YDOXDEOH KHOS DQG HQFRXUDJHPHQW KH SURYLGHG LQ ZULWLQJ WKLV VWXG\ RI ,,$6$1HW DQG LWV
UROH LQ VXSSRUWLQJ WKH FRPPLWPHQW WR FRPSXWHU QHWZRUNLQJ LQ WKH *'5 DQG (DVWHUQ
(XURSH�


