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RQFH LQ

:KHQ WKH ZRUOG DVNHG IRU FRORU�
&DQRQ UHVSRQGHG ZLWK WKH

UHYROXWLRQDU\ &RORU /DVHU &RSLHU�
1RZ &DQRQ LV DQVZHULQJ WRGD\
V FRORU
QHHGV ZLWK D YLVLRQDU\ QHZ JHQHUDWLRQ
RI FRORU VROXWLRQV� WKH &DQRQ &RORU
/DVHU &RSLHU ��� DQG ����

7KLV QHZ EUHHG RI FRSLHUV SUR�
GXFHV LPDJHV VR VKDUS� VR YLYLG� WKH\
UH
YLUWXDOO\ LQGLVWLQJXLVKDEOH IURP WKH
RULJLQDO� $QG &DQRQ
V QHZ FRSLHUV DUH
KLJKO\ SURGXFWLYH� WRR�

7KH\ PDNH D VZLIW VHYHQ IXOO�
FRORU FRSLHV SHU PLQXWH RQ D YDULHW\ RI
PDWHULDOV LQFOXGLQJ FDUG VWRFN�

$XWR�IHHG 2+3 WUDQVSDUHQFLHV HIIL�
FLHQWO\ E\ FDVVHWWH� 0DNH PXOWL�SDJH
GRFXPHQWV HIIRUWOHVVO\ ZLWK WKH
RSWLRQDO 5HFLUFXODWLQJ 'RFXPHQW
)HHGHU DQG 6RUWHU� $QG WKH &RORU /DVHU
&RSLHU ��� LV WKH ILUVW FRORU FRSLHU
HYHU WR RIIHU$XWR 'XSOH[LQJ IRU DXWR�
PDWLF WZR�VLGHG FRSLHV�

<RX FDQ DOVR WUDQVIRUP WKHVH QHZ
FRORU FRSLHUV LQWR XOWUDIDVW� IXOO�FRORU�
SODLQ SDSHU SULQWHUV ZLWK RSWLRQDO
SULQW FRQWUROOHUV DQG ,QWHOOLJHQW
3URFHVVLQJ 8QLWV �,38V�� VR \RX FDQ

PDNH EULOOLDQW FRORU RXWSXW GLUHFWO\
IURP \RXU FRPSXWHU RU QHWZRUN�

)RU D IUHH &RORU 6ROXWLRQV *XLGH
WKDW ZLOO WHOO \RX PRUH DERXW WKH QHZ

&DQRQ &RORU /DVHU &RSLHU ��� DQG
���� DV ZHOO DV WKH UHVW RI RXU FRORU
FRSLHU OLQH� FDOO ������2.�&$121�
:KHQ WKH UHVW VD\ \RX FDQ
W� &DQRQ
VD\V \RX FDQ�
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1RZJHW XULOLUQLWHG�
ORZ�FRVW DFFHVV WR
WKH 5$-6 'DWDEDVH
YLD OHDVHG WD'H�

)RU DV ORZ DV ������ SHU \HDU� \RX
FDQ KDYH XQOLPLWHG DFFHVV WR WKH
3$,6 ,QWHUQDWLRQDO 'DWDEDVH� WKH
SUHPLHU ELEOLRJUDSKLF LQGH[ WR
SXEOLF DQG VRFLDO SROLF\ LVVXHV�

(FRQRPLFDO� IL[HG�IHH SULFLQJ�
:LWK OHDVHG PDJQHWLF WDSHV� WKHUH
V
QR QHHG WR ZRUU\ DERXW XVDJH DQG
WHOHFRQQHFW IHHV� <RXU XVHUV FDQ VHDUFK
3$,6 DV RIWHQ DV WKH\ OLNH� IRU DV ORQJ
DV WKH\ OLNH� DOO IRU RQH DQQXDO UDWH�

)OH[LELOLW\ DQG HDVH RI XVH� 3$,6
LV FRPSDWLEOH ZLWK PRVW 23$&V� 7KDW
PHDQV \RXU XVHUV GRQ
W KDYH WR OHDUQ
GLIIHUHQW VHDUFK VRIWZDUH� DQG \RX
GRQ
W KDYH WR DFTXLUH QHZ KDUGZDUH�

,QVWLWXWLRQ�ZLGH DYDLODELOLW\� :LWK
3$,6 ,QWHUQDWLRQDO RQ \RXU QHWZRUN�
XVHUV LQ GRUP URRPV DQG RIILFHV DFURVV

DQ HQWLUH FDPSXV RU RUJDQL]DWLRQ FDQ

DFFHVV WKH GDWDEDVH �� KRXUV D GD\�

$ WRWDO LQIRUPDWLRQ UHVRXUFH�

7KH 3$,6 PDJQHWLF WDSH LQFOXGHV
UHIHUHQFHV WR RYHU ������� MRXUQDO
DUWLFOHV� JRYHUQPHQW GRFXPHQWV�
VWDWLVWLFDO GLUHFWRULHV� PRQRJUDSKV�
FRQIHUHQFH UHSRUWV DQG PRUH� 7KH
GDWDEDVH DOVR UHIHUHQFHV OLWHUDWXUH

SXEOLVKHG ZRUOGZLGH LQ (QJOLVK�
)UHQFK� *HUPDQ� ,WDOLDQ� 6SDQLVK
DQG 3RUWXJXHVH� %LEOLRJUDSKLF UHFRUGV�
D 7KHVDXUXV )LOH� DQG 3HULRGLFDO DQG
3XEOLVKHU 'LUHFWRULHV URXQG RXW WKLV

XQLTXH UHVRXUFH� ,661� ,6%1� /& DQG

6XSHULQWHQGHQW RI 'RFXPHQWV DUH
LQFOXGHG LQ WKH GDWD�

)XOO WHOHSKRQH VXSSRUW� 3$,6 VXSSRUW
LV QHYHU PRUH WKDQ D IDVW SKRQH
FDOO DZD\�

$Q DQQXDO VXEVFULSWLRQ WR 3$,6 RQ

PDJQHWLF WDSH LQFOXGHV �� PRQWKO\
XSGDWHV DQG FRPSOHWH GRFXPHQWDWLRQ�

%DFNILOHV DOVR DUH DYDLODEOH
IURP ���� WR WKH SUHVHQW�

HLWKHU DV D ZKROH ILOH RU LQ ILYH�\HDU
XQLWV� )RU PRUH LQIRUPDWLRQ RU D IUHH

VDPSOH WDSH� XVH WKH FRXSRQ EHORZ
RU FDIL WR8�IUHH� ��������3$,6�

႒

႒

3OHDVH VHQG PH PRUH LQIRUPDWLRQ RQ 3$,6
'DWDEDVH WDSHV�

3OHDVH FDOO PH DERXW UHFHLYLQJ D VDPSOH WDSH
DQG WDSH GRFXPHQWDWLRQ�

1R RQH

ORRNV DW WKH ZRUOG
OLNH 3$,6

1DPH

,QVWLWXWLRQ�

$GGUHVV

&LW\�6WDWH�=,3�

3KRQH )D[

3XEOLF $IIDLUV ,QIRUPDWLRQ 6HUYLFHp ,QF�
��� :HVW ��UG 6WUHHW� 1HZ <RUN� 1< ���������
��������3$,6� ������������ �LQ 1<&�
)D[� ������������
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7HOHFRPPXQLFDWLRQV�
1HWZRUNLQJ
DQG ,QWHUQHW *ORVVDU\
*HRUJH 6� 0DFKRYHF
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,17(51(7 &211(&7,216
$ /LEUDULDQ
V *XLGH WR
',$/�83 $&&(66 DQG 86(

0DU\ (� (QJOH
0DULO\Q /XWH
:LOOLDP :� -RQHV� -U�
*HQHYLHYH (QJHL

7HOHFRPPXQLFDWLRQV� 1HWZRUNLQJ DQG
,QWHUQHW *ORVVDU\� E\ *HRUJH 6� 0DFKRYHF�

�/,7$ 0RQRJUDSKV 1R� �� ���S� SEN�
,6%1 ������������� ������

'HYHORSHG WR DVVLVW OLEUDULDQV� LQIRUPDWLRQ
PDQDJHUV� DQG VWXGHQWV LQ UHPDLQLQJ FXUUHQW
ZLWK WKH FRQVWDQWO\ LQFUHDVLQJ DPRXQW RI
QHZ WHUPLQRORJ\ LQ WKH KLJK�JURZWK
FRPPXQLFDWLRQV ILHOG� WKLV QHZ JORVVDU\ IURP
&$5/ �&RORUDGR $OOLDQFH RI 5HVHDUFK
/LEUDULHV� WHFKQLFDO FRRUGLQDWRU *HRUJH 6�
0DFKRYHF SURYLGHV KXQGUHGV RI GHILQLWLRQV WR

WHOHFRPPXQLFDWLRQV� QHWZRUNLQJ DQG LQWHUQHW
WHUPV WKDW IUHTXHQWO\ DSSHDU LQ OLEUDU\
DXWRPDWLRQ WHFKQRORJ\� $ KDQG\ UHIHUHQFH IRU
WRGD\
V OLEUDULDQ�

,QWHUQHW &RQQHFWLRQV� $ /LEUDULDQ
V
*XLGH WR 'LDO�8S $FFHVV DQG 8VH�
E\ 0DU\ (� (QJOH� HW DO� ���S� SEN�
,6%1 ������������� ������

7KLV JXLGH LV IRU OLEUDULDQV DQG OLEUDU\ SDWURQV
ZKR DUH QRW DOUHDG\ PHPEHUV RI WKH ,QWHUQHW
IDPLO\ RI XVHUV� ,W LV D VQDSVKRW RI WKH
QHWZRUNLQJ VHUYLFHV DYDLODEOH DW WKH WLPH RI
SXEOLFDWLRQ� D GLVFXVVLRQ RI WKH FRQFHSWV DQG
WHUPV LQ XVH� DQG D ELEOLRJUDSK\ RI WKH QRWDEOH
JXLGHV WKDW GRFXPHQW WKH VHDUFK WHFKQLTXHV�
QDYLJDWLRQDO WRROV� DQG LQIRUPDWLRQ UHVRXUFHV

DYDLODEOH� ,W LV GHVLJQHG WR KHOS \RX JHW
VWDUWHG ULJKW DZD\�

7R RUGHU� FDOO �������������� DQG SUHVV �� &DOO EHWZHHQ ���� D�P������ S�P� &67�
B

A /LEUDU\ DQG ,QIRUPDWLRQ 7HFKQRORJ\ $VVRFLDWLRQ
6 V i 00 D GLYLVLRQ RI WKH
  

��V � $PHULFDQ /LEUDU\ $VVRFLDWLRQ



7KRPDV :� /HRQKDUGW� (GLWRU

8QLYHUVLW\ RI 2NODKRPD� 1RUPDQ
0DUMRULH (� %ORVV� 0DQDJLQJ (GLWRU

&HQWHU IRU 5HVHDUFK /LEUDULHV� &KLFDJR� ,OOLQRLV
6XVDQ %� +DUULVRQ� %RRN 5HYLHZ (GLWRU

1HZ <RUN 3XEOLF /LEUDU\� 1HZ <RUN

*HRUJH 6� 0DFKRYHF� 6RIWZDUH 5HYLHZ (GLWRU
&$5/� 'HQYHU� &RORUDGR

(',725,$/ %2$5'� -RDQ 0� $OLSUDQG� 5HVHDUFK
/LEUDULHV*URXS�0RXQWDLQ9LHZ�&DOLIRUQLD� 5DR$OXUL�
%RRQH� 1RUWK &DUROLQD� :DOW &UDZIRUG� 5HVHDUFK
/LEUDULHV *URXS� 0RXQWDLQ 9LHZ� &DOLIRUQLD� H[ RIILFLR�
3DWULFN )ODQQHU\� +RXVWRQ $FDGHP\ RI 0HGLFLQH�
7H[DV 0HGLFDO &HQWHU /LEUDU\� +RXVWRQ� %HQ�$PL

/LSHW]� 6FKRRO RI ,QIRUPDWLRQ 6FLHQFH DQG 3ROLF\� 6WDWH
8QLYHUVLW\ RI 1HZ <RUN� $OEDQ\� 0DULO\Q /XW]� 8QL�

YHUVLW\ RI 0DLQH� 2URQR� 'LO\V (� 0RUULV� ,RZD 6WDWH

8QLYHUVLW\� $PHV� .XUW 5� 0XUSK\� $UL]RQD 6WDWH 8QL�

YHUVLW\� 7HPSH� 5DQG\ /� 3HGHUVHQ� 8QLYHUVLW\ RI
1RUWK 'DNRWD� *UDQG )RUNV� 9� /RXLVH 6D\ORU� (DVWHUQ
:DVKLQJWRQ 6WDWH 8QLYHUVLW\� &KHQH\� ;LDR�<DQ 6KHQ�
8QLYHUVLW\ RI WKH 3DFLILF� 6WRFNWRQ� &DOLIRUQLD�

,QIRUPDWLRQ 7HFKQRORJ\ DQG /LEUDULHV �,661 ����������
LV WKH RIILFLDO SXEOLFDWLRQ RI WKH /LEUDU\ DQG ,QIRUPD�
WLRQ 7HFKQRORJ\ $VVRFLDWLRQ� D GLYLVLRQ RI WKH $PHUL�
FDQ /LEUDU\ $VVRFLDWLRQ� �� (� +XURQ 6W�� &KLFDJR� ,/
������ ([HFXWLYH 'LUHFWRU� /LQGD -� .QXWVRQ� 7KH MRXU�
QDO LV LVVXHG TXDUWHUO\ LQ 0DUFK� -XQH� 6HSWHPEHU�
DQG 'HFHPEHU�

,QIRUPDWLRQ 7HFKQRORJ\ DQG /LEUDULHV SXEOLVKHV PDWH�

ULDO UHODWHG WR DOO DVSHFWV RI OLEUDU\ DQG LQIRUPDWLRQ

WHFKQRORJ\� 6RPH VSHFLILF WRSLFV RI LQWHUHVW DUH� $XWR�
PDWHG %LEOLRJUDSKLF &RQWURO� $9 7HFKQLTXHV� &RP�
PXQLFDWLRQV 7HFKQRORJ\� &DEOH 6\VWHPV� &RPSXWHU�
L]HG ,QIRUPDWLRQ 3URFHVVLQJ� 'DWD 0DQDJHPHQW�
)DFVLPLOH $SSOLFDWLRQV� )LOH 2UJDQL]DWLRQ� /HJDO DQG
5HJXODWRU\ 0DWWHUV� /LEUDU\ 1HWZRUNV� 6WRUDJH DQG
5HWULHYDO 6\VWHPV� 6\VWHPV $QDO\VLV� DQG 9LGHR

7HFKQRORJLHV� ,7$/ ZHOFRPHV XQVROLFLWHG PDQX�

VFULSWV� 6XEPLVVLRQV VKRXOG IROORZ WKH JXLGHOLQHV
VWDWHG XQGHU �,QVWUXFWLRQV WR $XWKRUV� RQ SDJH ���
RI WKH -XQH ���� LVVXH� 0DQXVFULSWV RI DUWLFOHV� FRP�
PXQLFDWLRQV� DQG QHZV LWHPV VKRXOG EH DGGUHVVHG WR
WKH HGLWRU� 7KRPDV :� /HRQKDUGW� ,QIRUPDWLRQ 7HFKQRO�

RJ\ DQG /LEUDULHV� %L]]HOO /LEUDU\� ��� :� %URRNV� 8QL�

YHUVLW\ RI 2NODKRPD� 1RUPDQ� 2. ����������� �����
��������� ,QWHUQHW� OHRQKDUGW#DDUGYDUN�XFV�XRN�
QRU�HGX� &RSLHV RI ERRNV IRU UHYLHZ VKRXOG EH DG�
GUHVVHG WR� 6XVDQ %� +DUULVRQ� ,7$/ %RRN 5HYLHZV� 7KH
1HZ <RUN 3XEOLF /LEUDU\� ��� )LIWK $YH�� 1HZ <RUN�
1< ������ &RSLHV RI VRIWZDUH IRU UHYLHZ VKRXOG EH
DGGUHVVHG WR� *HRUJH 6� 0DFKRYHF� ,7$/ 6RIWZDUH
5HYLHZV� &RORUDGR $VVRFLDWLRQ RI 5HVHDUFK /LEUDULHV�
����(� )ORULGD $YH�� 6WH� ���� 'HQYHU� &2 �����������
$'9(57,6,1*� FRQWDFW 6WXDUW )RVWHU� $G 6DOHV 0DQ�

DJHU� DQG 'RORUHV /D3RLQWH� $G &RRUGLQDWRU� F�R &KRLFH�
��� 5LYHUYLHZ &HQWHU� 0LGGOHWRZQ� &7 ������ �����
���������

$V D PDWWHU RI SROLF\� ,QIRUPDWLRQ 7HFKQRORJ\ DQG /L�

EUDULHV� DV WKH VFKRODUO\ RUJDQ RI /,7$� GRHV QRW UH�
YLHZ /,7$ SXEOLFDWLRQV� 1RWLFH RI QHZ SXEOLFDWLRQV
IURP /,7$ ZLOO JHQHUDOO\ EH IRXQG LQ WKH �2WKHU
5HFHQW 5HFHLSWV� FROXPQ IROORZLQJ UHYLHZV�

,QIRUPDWLRQ 7HFKQRORJ\ DQG /LEUDULHV LV D SHUTXLVLWH RI

PHPEHUVKLS LQ WKH /LEUDU\ DQG ,QIRUPDWLRQ 7HFKQRO�
RJ\ $VVRFLDWLRQ� 6XEVFULSWLRQ SULFH� ������� LV LQ�

HOXGHG LQ PHPEHUVKLS GXHV� 1RQPHPEHUV PD\ VXE�

VFULEH IRU ��� SHU \HDU LQ WKH 8�6�� ��� LQ &DQDGD�
0H[LFR� 6SDLQ� DQG RWKHU 38$6 FRXQWULHV� ��� LQ

RWKHU IRUHLJQ FRXQWULHV� 6LQJOH FRSLHV� ���� 6HFRQG�
FODVV SRVWDJH SDLG DW &KLFDJR� ,OOLQRLV� DQG DW DGGL�
WLRQDO PDLOLQJ RIILFHV� 32670$67(5� 6HQG DGGUHVV

FKDQJHV WR ,QIRUPDWLRQ 7HFKQRORJ\ DQG /LEUDULHV� ��
(� +XURQ 6W�� &KLFDJR� ,/ ������

&LUFXODWLRQ DQG 3URGXFWLRQ� $/$3URGXFWLRQ 6HUYLFHV

�(LOHHQ 0DKRQH\� 'LDQQH 5RRQH\� %UXFH )UDXVWR� DQG

,QIRUPDWLRQ
7HFKQRORJ\
DQG /LEUDULHV
9ROXPH ��� 1XPEHU � 'HFHPEHU ���� ,661 ���������

��� (GLWRULDO

��� 7KH )XWXUH RI 6FLHQWLILF -RXUQDOV�
/HVVRQV IURP WKH 3DVW
$11 &� 6&+$))1(5

��� 7KH 3HRSOH 6SHDN� 7KH 'LVSHUVLRQ
DQG ,PSDFW RI 7HFKQRORJ\ LQ $PHULFDQ /LEUDULHV
52%(57 +$8370$1

$1' &$52/ /� $1'(5621

��� %DUFRGLQJ DV D 7RRO IRU &ROOHFWLRQ $QDO\VLV�
$ 3LORW 3URMHFW
(/,=$%(7+ 0&.(11(< 7,786�
:$//$&( &� *5$17�
$1' /255$,1( -� +$5,&20%(

��� 7KH ([SHUW &DWDORJLQJ $VVLVWDQW 3URMHFW
DW WKH 1DWLRQDO /LEUDU\ RI 0HGLFLQH
3$8/ -� :(,66

��� 6RIWZDUH 5HYLHZV

��� %RRN 5HYLHZV

��� 1HZV DQG $QQRXQFHPHQWV

��� ,QGH[ WR $GYHUWLVHUV

��� ,QGH[ WR 9ROXPH ��

&RYHU 'HVLJQ E\ -LP /DQJH� ,QWHULRU 'HVLJQ E\ 'LDQQH 0� 5RRQH\

'RQDYDQ 9LFKD�� $PHULFDQ /LEUDU\ $VVRFLDWLRQ� �� (�
+XURQ 6W�� &KLFDJR� ,/ ������

3XEOLFDWLRQ RI PDWHULDO LQ ,QIRUPDWLRQ 7HFKQRORJ\ DQG
/LEUDULHV GRHV QRW FRQVWLWXWH RIILFLDO HQGRUVHPHQW E\
/,7$ RU WKH $/$�

$EVWUDFWHG LQ &RPSXWHU 	 ,QIRUPDWLRQ 6\VWHPV� &RP�
SXWLQJ 5HYLHLYV� ,QIRUPDWLRQ 6FLHQFH$EVWUDFWV� /LEUDU\ 	
,QIRUPDWLRQ 6FLHQFH $EVWUDFWV� 5HIHUDWLYQ\L =KXUQDO�
1DXFKQD\D L 7HNKQLFKHVND\D ,QIRUPDWVL\D� 2WG\HOQ\L 9\�
SXVN� DQG 6FLHQFH $EVWUDFWV 3XEOLFDWLRQV� ,QGH[HG LQ

&RPSX0DWK &LWDWLRQ ,QGH[� &RPSXWHU &RQWHQWV� &RP�
SXWHU /LWHUDWXUH ,QGH[� &XUUHQW &RQWHQWV�+HDOWK 6HUYLFHV

$GPLQLVWUDWLRQ� &XUUHQW &RQWHQWV�6RFLDO %HKDYLRUDO 6FL�
HQFHV� &XUUHQW ,QGH[ WR -RXUQDOV LQ (GXFDWLRQ� (GXFDWLRQ�
/LEUDU\ /LWHUDWXUH� 0DJD]LQH ,QGH[� 1HZ 6HDUFK� DQG

6RFLDO 6FLHQFHV &LWDWLRQ ,QGH[� 0LFURILOP FRSLHV DYDLO�
DEOH WR VXEVFULEHUV IURP 8QLYHUVLW\ 0LFURILOPV� $QQ
$UERU� 0LFKLJDQ�
7KH SDSHU XVHG LQ WKLV SXEOLFDWLRQ PHHWV WKH PLQL�
PXP UHTXLUHPHQWV RI $PHULFDQ 1DWLRQDO 6WDQGDUG
IRU ,QIRUPDWLRQ 6FLHQFHV�3HUPDQHQFH RI 3DSHU IRU
3ULQWHG /LEUDU\ 0DWHULDOV� $16, ������������

&RS\ULJKW k ���� $PHULFDQ /LEUDU\ $VVRFLDWLRQ� $OO
PDWHULDO LQ WKLV MRXUQDO VXEMHFW WR FRS\ULJKW E\ $/$
PD\ EH SKRWRFRSLHG IRU WKH QRQFRPPHUFLDO SXUSRVH
RI VFLHQWLILF RU HGXFDWLRQDO DGYDQFHPHQW JUDQWHG E\
6HFWLRQV ��� DQG ��� RI WKH &RS\ULJKW 5HYLVLRQ $FW
RI ����� )RU RWKHU UHSULQWLQJ� SKRWRFRS\LQJ� RU WUDQV�
ODWLQJ� DGGUHVV UHTXHVWV WR WKH $/$ 2IILFH RI 5LJKWV
DQG 3HUPLVVLRQV�



,1)250$7,21
62/87,216

/RRNLQJ IRU &'�520 VROXWLRQV"

2XU OLEUDU\�RULHQWHG VWDII KDV WKH

H[SHULHQFH DQG H[SHUWLVH WR JXLGH
\RX LQ VHOHFWLQJ WKH PRVW HIIHFWLYH

&'�520 V\VWHP IRU \RXU OLEUDU\�

����� 2OG 2OLYH 6WUHHW� 6DLQW /RXLV� 0LVVRXUL �����
3KRQH ������������ )D[ ������������ ,QWHUQHW� $;;(66#0/1&�&20

� $ VXEVLGLDU\ RI 0/1& �



(GLWRULDO 7KRPDV :� /HRQKDUGW

/LEUDU\ &DUG 6LJQ�XS 0RQWK ����

7KH $PHULFDQ /LEUDU\ $VVRFLDWLRQ LV DVNLQJ HGLWRUV RI
LWV MRXUQDOV WR UXQ D FDQQHG HGLWRULDO WRXWLQJ 6HSWHPEHU
DV /LEUDU\ &DUG 6LJQ�XS 0RQWK ����� $V WKLV HGLWRULDO LV

EHLQJ ZULWWHQ LW LV DOUHDG\ 6HSWHPEHU� DQG WKLV LVVXH RI
WKH MRXUQDO ZRQ
W DSSHDU XQWLO 'HFHPEHU RI WKLV \HDU� ,
KDYH GHFLGHG QRW WR UXQ WKH FDQQHG HGLWRULDO� 7KHQ ZK\
ERWKHU WR PHQWLRQ VRPHWKLQJ WKDW ZLOO EH KLVWRU\ ZKHQ
DWWHQWLRQ LV GUDZQ WR LW" :K\� LQGHHG� , KDYH FDQQHG P\
RZQ HGLWRULDO DQG KDYH JLYHQ P\ UHDGHUV DQ H[WHQVLRQ�
, KDYH GHFODUHG 'HFHPEHU WR EH ,7$/ /LEUDU\ &DUG 6LJQ�
XS 0RQWK �����

0\ FROOHDJXH *ORULDQD 6W� &ODLU� ZKR HGLWV &ROOHJH
	 5HVHDUFK /LEUDULHV� KDV GLYLGHG OLEUDULDQV LQWR WZR

FDPSV� WKH (TXLOLEULVW FDPS� ZKHUH OLEUDULDQV DUH FRQ�

YLQFHG WKDW WKH VWDWXV TXR ZLOO UHPDLQ XQGLVWXUEHG� DQG
WKH $ODUPLVW FDPS� ZKHUH OLEUDULDQV DUH FRQYLQFHG WKDW
ZH DUH RQ D SUHFLSLFH RI FKDQJH DQG WKDW XQOHVV ZH DUH

ZHDULQJ D SDUDFKXWH RU D EXQMHH FRUG� ZH ZLOO IDOO RYHU
WKH HGJH RI FKDQJH DQG EH HWHUQDOO\ ORVW� RXUVHOYHV D ELW
RI KLVWRU\�

)RU WUXH GHEDWH LW LV HVVHQWLDO WR KDYH WZR FOHDU
LVVXHV VR WKDW D ZLQQHU FDQ EH GHFODUHG �DQG , DP QRW

UHIHUULQJ WR WKH SROLWLFDO SRVWXULQJ WKDW LV FDOOHG GHEDWLQJ
E\ WKH SDUWLFLSDQWV DQG WKH QHZV SHRSOH ZKR KDYH

ERXJKW LQWR VXFK IDUFHV�� ,Q D WUXH GHEDWH� RQH VLGH ZDQWV
WR RXW�UHVHDUFK WKH RWKHU DQG ZDQWV WR XVH SHUIHFW ORJLF
DQG LPSDVVLRQHG UKHWRULF WR FRQYLQFH WKH MXGJHV WKDW
WKHUH LV PRUH HYLGHQFH RU UHDVRQ WR VXSSRUW RQH VLGH WKDQ
WKH RWKHU�

:KHQ DOO LV VDLG DQG GRQH� KRZHYHU� D UHDVRQDEOH
SHUVRQ SUHVHQWHG ZLWK VXFK EODFN�DQG�ZKLWH HYLGHQFH
PXVW XQGRXEWHGO\ EHJLQ WR VHH JUD\� 7KH OHVV RQH NQRZV
DERXW VRPHWKLQJ� WKH HDVLHU LW LV WR EH VZD\HG E\ HPR�

WLRQV� WKH HDVLHU LW LV WR VHH RQH VLGH DV ULJKW� WKH RWKHU

ZURQJ�
7KH GHEDWH LQ WKH OLEUDU\ ZRUOG RIWHQ XVHV WKH ERRN

DV WKH FHQWHU RI WKH DUJXPHQWV RQ ERWK VLGHVಧWKH ERRN
LV GRRPHG DQG ZLOO EH UHSODFHG E\ D &' SOD\HU E\ WKH

\HDU ����ಧWKH ERRN KDV EHHQ DURXQG IRU ��� \HDUV DQG
ZLOO EH DURXQG DQRWKHU ��� \HDUV�

$QRWKHU DUJXPHQW SLWV WKH OLEUDU\ DV SODFH DJDLQVW
WKH YLUWXDO OLEUDU\� ,W VHHPV WKDW PDQ\ DUJXLQJ DJDLQVW
WKH OLEUDU\ DV D SODFH KDYHQ
W EHHQ LQVLGH RQH LQ \HDUV� LI
HYHU� 2U WKH\ ZRUN WKHUH DQG VHH SRVVLELOLWLHV RI ZRUNLQJ
DW KRPH LI RQO\ ����

$V DQ DFDGHPLF OLEUDULDQ ZKR XVHV ERWK WKH XQL�

YHUVLW\ OLEUDU\ DQG WKH SXEOLF OLEUDU\� , FDQ VHH ZKHUH
WKHVH DUJXPHQWV DUH VWDUWLQJ IURP� , GRQ
W VHH ZKHUH WKH\
DUH JRLQJ�

7HFKQRORJ\ DOORZV PH WR UHVHUYH WKH ODWHVW EHVW�
VHOOHU ULJKW IURP P\ KRPH� , FDQ HYHQ VHH KRZ PDQ\
SHRSOH DUH LQ OLQH DKHDG RI PH WR JHW WKH ERRN� $QG , FDQ
VHH ZKLFK ERRNV DUH FKHFNHG RXW DQG KRZ PXFK PRQH\
, RZH LQ RYHUGXH ERRN ILQHV� 0\ SXEOLF OLEUDU\ JLYHV PH
D ORW RI OHHZD\� E\ WKH ZD\� EHLQJ D \HV�VD\LQJ OLEUDU\�
6R� FRQWUDU\ WR WKH $/$ SLWFK� \RX FDQ JHQHUDWH D

PRQWKO\ ELOO ZLWK \RXU OLEUDU\ FDUG EXW RQO\ LI \RX IRUJHW
ZKDW GD\ LW LV�

:KHQ , JR WR UHWULHYH P\ HOHFWURQLFDOO\ UHVHUYHG
ERRN� DIWHU D FRPSXWHU KDV FDOOHG P\ KRPH DQG OHIW D

PHVVDJH� , LQYDULDEO\ EURZVH WKH QHZ ERRN VKHOYHV DQG

SUREDEO\ JR RYHU WR WKH P\VWHU\ VHFWLRQ� WRR� , ZLOO OHDYH
ZLWK IRXU RU ILYH RU PRUH ERRNV DV D UHVXOW RI EURZVLQJ�

$V , OHDYH� , QRWLFH WKDW HYHQ RQ ZHHNHQGV �ZH VWLOO
KDYH ZHHNHQG VHUYLFH DW RXU SXEOLF OLEUDU\�� WKH PHHWLQJ
URRPV DUH EXV\� , VHH WKH VLJQ UHPLQGLQJ PH WKDW , QHHG
WR FKDQJH P\ YRWHU UHJLVWUDWLRQ� DQG ZLWKLQ ILYH PLQXWHV
LW LV GRQH� ULJKW DW WKH GHVN ZKHUH , JRW P\ OLEUDU\ FDUG�

:K\ ERWKHU" :K\ JHW D OLEUDU\ FDUG" %HFDXVH ,

HQMR\ UHDGLQJ� , DOVR HQMR\ YLVLWLQJ WKH OLEUDU\ DQG VHHLQJ
KRZ LW KDV EHFRPH WKH FRPPXQLW\ FHQWHU� $Q LQIRUPHG
FRPPXQLW\ UHFRJQL]HV WKDW FHQWUDOLW\ DQG VXSSRUWV LW LQ
HYHU\ ZD\ SRVVLEOH�

<HV� OLEUDULHV DUH FKDQJLQJ� EXW VR LV WKH ZRUOG
DURXQG WKHP� 7HFKQRORJ\ LV VHUYLQJ OLEUDULHV ZHOO� EXW LW
PD\ EH GULYLQJ FKDQJHV LQ RXU OLEUDULHV DQG RXU ZRUOG
OHVV WKDQ ZH JLYH LW FUHGLW IRU� ,W PD\ MXVW EH WKDW WHFKQRO�
RJ\ LV DOORZLQJ XV FRSH ZLWK WKH FKDQJLQJ ZRUOG LQ ZD\V
WKDW DOORZ XV WR NHHS XS�

+HUDFOLWXV EDVHG D SKLORVRSK\ RQ KLV REVHUYDWLRQ
WKDW WKH ZRUOG LV LQ D FRQVWDQW VWDWH RI IOX[� &KDQJH
RFFXUV IDVWHU QRZ WKDQ HYHU EHIRUH� DW OHDVW LQ WKH VRIW�
ZDUH ZRUOG� EXW IXQGDPHQWDO FKDQJH LV JUDGXDO DQG
VRPHWLPHV OHDGV XV LQ GLUHFWLRQV WKDW ZH ZRXOG QRW KDYH
H[SHFWHG�

%H QRW DQ HTXLOLEULVW RU DQ DODUPLVW� *HW WKDW OLEUDU\
FDUG �'HFHPEHU LV QRW WRR ODWH� DQG EHJLQ WR LQIRUP
\RXUVHOYHV DERXW WKH SDVW DQG WKH SUHVHQW� DQG \RX ZLOO
EH SUHSDUHG IRU WKH IXWXUH� :H NQRZ QRW ZKDW LW ZLOO
EULQJ� EXW PRVW DVVXUHGO\ WKHUH ZLOO DOZD\V EH D GHPDQG
IRU ZHOO�UHDG� HGXFDWHG SHUVRQV ZKR FDQ WKLQN DQG ZULWH
ZHOO�

(',725,$/ ���
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7KH ,QWHUQHW 7URXEOHVKRRWHU� +HOS
IRU WKH /RJJHG�2Q DQG /RVW

1DQF\ 5HJLQD -RKQ DQG (GZDUG -� 9DODXVNDV
7KLV FRPSDFW TXHVWLRQ�DQG�DQVZHU ERRN LV D OLIHOLQH IRU ,QWHUQHW
VXUIHUV ORVW DW VHD� 7KH DXWKRUV KDYH WDXJKW KXQGUHGV RI ,QWHUQHW
XVHUV DW HYHU\ OHYHO DQG XQGHUVWDQG WKH FRPPRQ SUREOHPV WKDW
DULVH LQ WKH PLGVW RI RQOLQH DFWLYLW\� $Q LQGH[� VHFWLRQ GLYLGHUV�
VFUHHQ LOOXVWUDWLRQV� JORVVDU\� DQG UHDO�OLIH H[DPSOHV PDNH VROXWLRQV
HDV\ WR ILQG� XQGHUVWDQG� DQG HQDFW� :LWK LWV VSLUDO ELQGLQJ� WKH
JXLGH LV SHUIHFW IRU XVH E\ \RXU WHUPLQDO�
����4�VSLUDO�ERXQG ವ ���S� ᅁ ����
$O$ 2UGHU &RGH �����������

*XLGHOLQHV IRU %LEOLRJUDSKLF
'HVFULSWLRQ RI ,QWHUDFWLYH 0XOWLPHGLD
$/*6 ,QWHUDFWLYH 0XOWLPHGLD *XLGHOLQHV 5HYLHZ
7DVN )RUFH
/DXUHO -L]ED� HGLWRU
&UHDWHG LQ UHVSRQVH WR GHPDQG IRU VHSDUDWH� SUDFWLFDO LQVWUXFWLRQV
RQ FDWDORJLQJ LQWHUDFWLYH PXOWLPHGLD UHVRXUFHV� 5HPDLQV LQ FRPSOL�
DQFH ZLWK WKH SULQFLSOHV DQG SURYLVLRQV RI $$&5�� LQ VR IDU DV WKH
FRPSOLFDWLRQV RI PHGLD LQWHJUDWLRQ LQ LQWHUDFWLYH PXOWLPHGLD
UHVRXUFHV DOORZ FRPSOLDQFH� 5HYLHZHG E\ PRUH WKDQ ��� FDWDORJHUV
WR HQVXUH XVHIXOQHVV LQ WKH ILHOG�

������SEN� ವ ��S� ವ ����
$/$ 2UGHU &RGH �����������

*XLGH WR 6HOHFWLQJ DQG $FTXLULQJ
&'�520V� 6RIWZDUH� DQG 2WKHU
(OHFWURQLF 3XEOLFDWLRQV
$FTXLVLWLRQV *XLGHOLQHV ��

6WHSKHQ %RVFK� 3DWULFLD 3URPLV� DQG &KULV 6XJQHW
3URYLGHV DOO WKH QHFHVVDU\ GLUHFWLRQ DQG VXJJHVWLRQV IRU VHOHFWLQJ
DQG DFTXLULQJ FROOHFWLRQV RI HOHFWURQLF SXEOLFDWLRQV OLEUDULDQV QHHG�
,VVXHV IURP SROLF\ FRQFHUQV WR OHDVLQJ DQG UHQWDO DJUHHPHQWV
GHPRQVWUDWH WKH JXLGH
V OHYHO RI FRQFLVH GHWDLO� 1HZ VHWV RI VHOHF�
WLRQ FRQVLGHUDWLRQV QRW ZHLJKHG ZKHQ DFTXLULQJ WUDGLWLRQDO IRUPDWV
DUH LQFOXGHG DV ZHOO DV D JORVVDU\ RI HOHFWURQLF�IRUPDW WHUPV PRVW
FRPPRQO\ XVHG�

6O2�22SEN� ವ ��S� ವ ����
$/$ 2UGHU &RGH �����;�����

AA(GLWLRQV

)RUPDW ,QWHJUDWLRQ DQG ,WV (IIHFWV RQ

&DWDORJLQJ� 7UDLQLQJ DQG 6\VWHPV
$/*6 3DSHUV RQ /LEUDU\ 7HFKQLFDO 6HUYLFHV DQG
&ROOHFWLRQV� ��
.DUHQ &R\OH� 9ROXPH (GLWRU
(GZDUG 6ZDQVRQ� 6HULHV (GLWRU
'HVFULEHV DQ HPHUJLQJ SURFHVV E\ ZKLFK FDWDORJHUV FDQ FRPELQH
860$5& IRUPDWV LQ RUGHU WR SURYLGH IXOOHU WUHDWPHQW WR WKH PDWHUL�
DOV WKH\ FDWDORJ� 3URYLGHV DQ RYHUYLHZ RI IRUPDW LQWHJUDWLRQ DQG LWV

KLVWRU\� GLVFXVVHV LWV DIIHFW RQ FDWDORJLQJ DQG V\VWHPV� DQG H[SORUHV
LVVXHV LQ WUDLQLQJ DQG GRFXPHQWDWLRQ�

������SEN� ವ �� 2S� ವ ����
$/$ 2UGHU &RGH �����������
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,QWHUQHW &RQQHFWLRQV� $ /LEUDULDQ
V
*XLGH WR 'LDO�8S $FFHVV DQG 8VH
/,7$ 0RQRJUDSKV� ��
0DU\ (� (QJOH
,QFOXGHV D VQDSVKRW RI WKH QHWZRUNLQJ VHUYLFHV DYDLODEOH DW WLPH RI
SXEOLFDWLRQ� D GLVFXVVLRQ RI WKH FRQFHSWV DQG WHUPV� DQG D ELEOLRJUD�
SK\ RI WKH QRWDEOH JXLGHV WKDW GRFXPHQW VHDUFK WHFKQLTXHV� QDYL�
JDWLRQDO WRROV� DQG DYDLODEOH LQIRUPDWLRQ UHVRXUFHV�

������SEN� ವ ���S� ವ ����
$/$ 2UGHU &RGH �����������

7HOHFRPPXQLFDWLRQV� 1HWZRUNLQJ
DQG ,QWHUQHW *ORVVDU\
/,7$ 0RQRJUDSKV� ��
*HRUJH �� 0DFKRYHF
3URYLGHV KXQGUHGV RI GHILQLWLRQV WR WHOHFRPPXQLFDWLRQV� QHWZRUN�
LQJ� DQG LQWHUQHW WHUPV WR KHOS OLEUDULDQV� LQIRUPDWLRQ PDQDJHUV�
DQG VWXGHQWV UHPDLQ VWD\ RQ WRS RI WKH QHZ WHUPLQRORJ\ LQ WKH
H[SDQGLQJ FRPPXQLFDWLRQV XQLYHUVH�

������SEN� ವ ���S� ವ ����
$/$ 2UGHU &RGH �����������

%RRN 2UGHU )XOILOOPHQW
��� 1� :DFNHU ವ &KLFDJR� ,/ �����
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7KH )XWXUH RI 6FLHQWLILF -RXUQDOV
/HVVRQV IURP WKH 3DVW $QQ &� 6FKDIIQHU

1HZ WHFKQRORJLHV ZLOO VRRQ EULQJIXQGDPHQWDO FKDQJHV
WR WKH SURFHVV RI VFLHQWLILF FRPPXQLFDWLRQ� 7R XQGHU�
VWDQG WKH SDWK WKDW WKHVH FKDQJHV PD\ WDNH LQ WKHIXWXUH�
ZH QHHG WR WDNH D FDUHIXO ORRN DW WKH SDVW� %\ H[DPLQLQJ
WKH KLVWRU\ RIVFLHQWLILF FRPPXQLFDWLRQ� ZH FDQ VHH KRZ

QHZ WHFKQRORJLHV FDQ LQWHUDFW ZLWK FKDQJHV LQ FRPPX�

QLFDWLRQ IRUPV� %\ ORRNLQJ DW WKH FRPSOH[ UROHV WKDW

MRXUQDOV KDYH WUDGLWLRQDOO\ SOD\HG� ZH FDQ EHWWHU XQGHU�
VWDQG KRZ DQG ZKHQ MRXUQDOV PD\ LQFRUSRUDWH WKHVH
QHZ WHFKQRORJLHV� )URP WKHVH PRGHOV ZH FDQ SURMHFW WKDW
HOHFWURQLF MRXUQDOV PXVW PHHW WKH EDVLF QHHGV WKDW SULQW
MRXUQDOV GR� WKDW WKH\ ZLOO LQLWLDOO\ PDLQWDLQ PDQ\ RI WKH
IHDWXUHV RI WUDGLWLRQDO SULQW MRXUQDOV� WKDW WKHLU WUDQV�
IRUPDWLRQ PD\ EH GULYHQ E\ H[WHUQDO IRUFHV� DQG WKDW

WKH\ ZLOO EH VOR]Y LQ UHDFKLQJ WKHLU IXOO SRWHQWLDO�

,W
LV FOHDU WR DOO LQYROYHGಧIURP WKH PRVW DVWXWH VWX�

GHQWV RI HOHFWURQLF SXEOLVKLQJ WR WKH PRVW FDVXDO RE�
VHUYHUVಧWKDW ZH DUH DSSURDFKLQJ D WLPH ZKHQ QHZ

LQIRUPDWLRQ WHFKQRORJLHV ZLOO FDXVH SURIRXQG DQG HOH�
PHQWDO FKDQJHV LQ VFKRODUO\ FRPPXQLFDWLRQ� :KLOH
WKHVH FKDQJHV ZLOO HYHQWXDOO\ DIIHFW FRPPXQLFDWLRQ LQ
DOO DUHDV RI VFKRODUVKLS� WKH VFLHQFHV VHHP OLNHO\ WR EH
DIIHFWHG ILUVW� 7KH VFLHQWLILF FRPPXQLW\ KDV EHHQ UHFHS�
WLYH WR WKH XVH RI QHZ WHFKQRORJLHV LQ HYHU\WKLQJ IURP

JHQHWLF VHTXHQFLQJ WR FRPSXWHU PRGHOLQJ RI JHRORJLFDO
FKDQJHV� 0XFK RI WKH LQIUDVWUXFWXUH QHHGHG WR VXSSRUW
HOHFWURQLF MRXUQDOV LV LQ SODFH� ZLWK ZLGHVSUHDG DYDLO�

DELOLW\ RI LQGLYLGXDO ZRUNVWDWLRQV� QHWZRUNV� DQG D WHFK�

QRORJLFDOO\ VRSKLVWLFDWHG XVHU JURXS� $W WKH VDPH WLPH�
RWKHU LQFHQWLYHVಧWR GHFUHDVH SXEOLFDWLRQ ODJV� UHGXFH
FRVWV� DQG LQFRUSRUDWH QHZ NLQGV RI GDWDಧDUH JURZLQJ�

'HVSLWH WKHVH IDFWRUV� WKH SUHHPLQHQW IRUP RI VFL�
HQWLILF FRPPXQLFDWLRQಧWKH VFLHQWLILF MRXUQDOಧKDV UH�

PDLQHG ODUJHO\ LPSHUYLRXV WR WKH IRUFH RI QHZ WHFKQROR�

JLHV� 3HHU�UHYLHZHG VFLHQFH MRXUQDOV� SUHVHQWHG WR

UHDGHUV LQ DQ HOHFWURQLF IRUP DUH VWLOO UDUH� ,W LV WUXH WKDW
WKH LQWHUQDO SURFHVVLQJ RI WKH WH[WV LQ VFLHQFH MRXUQDOV
KDV EHHQ WUDQVIRUPHG E\ DXWRPDWLRQ� \HW WKH ILQDO YHU�
VLRQ RI WKHVH WH[WV VKRZV OLWWOH HYLGHQFH RI WKHVH FKDQJHV�
,W LV WUXH WKDW EXOOHWLQ ERDUGV DQG OLVWVHUYV DERXQG RQ WKH
,QWHUQHW� \HW WUXH HOHFWURQLF MRXUQDOV DUH IDU OHVV FRP�

PRQ� DQG UHIHUHHG RQHV DOPRVW QRQH[LVWHQW� 5HFHQW HVWL�
PDWHV LQGLFDWH WKDW WKHUH ZHUH ��� VFKRODUO\ HOHFWURQLF

MRXUQDOV LQ ���� DQG ��� LQ ����� � :KLOH WKH UHFHQW UDWH

RI JURZWK PD\ VHHP LPSUHVVLYH� WKH QXPEHUV DUH VWLOO
ORZ� :KDW DUH WKH LQKLELWLQJ IDFWRUV WKDW KDYH SUHYHQWHG
WKH IXOO LQWHJUDWLRQ RI QHZ WHFKQRORJLHV LQWR WKH VFLHQ�

WLILF SXEOLVKLQJ SURFHVV" :KDW LV WKH SURJQRVLV IRU WKH
IXWXUH" 7KH DQVZHUV WR WKHVH TXHVWLRQV PD\ OLH DV PXFK
LQ WKH SDVW DV LQ WKH IXWXUH�

:H IUHTXHQWO\ KDYH KHDUG FRPSDULVRQV RI HDUO\
HOHFWURQLF SXEOLFDWLRQV ZLWK HDUO\ SULQWHG ZRUNV� ZKLFK
UHWDLQHG PDQ\ RI WKH FRQYHQWLRQV XVHG LQ PDQXVFULSWV�
1HYHUWKHOHVV� PRUH GHWDLOHG DQDO\VHV RI WKH DGYHQW RI
SULQW WHFKQRORJ\� WKH ORQJ KLVWRU\ RI VFLHQFH MRXUQDOV� WKH
VRFLRORJ\ RI VFLHQFH� DQG WKH VWXG\ RI VFLHQWLILF FRPPX�
QLFDWLRQ KDYH RIWHQ EHHQ LJQRUHG LQ GHYHORSLQJ SURMHF�
WLRQV DERXW WKH IXWXUH RI VFLHQFH MRXUQDOV� :KDW PLJKW EH
JDLQHG E\ VXFK DQ H[DPLQDWLRQ RI WKH SDVW" )LUVW� ZH JDLQ
DQ XQGHUVWDQGLQJ RI KRZ WHFKQRORJLHV FDQ LQWHUDFW ZLWK
QHZ IRUPV RI FRPPXQLFDWLRQ DQG� VHFRQG� ZH JDLQ KHOS
LQ GHWHUPLQLQJ WKH HVVHQWLDO IXQFWLRQV WUDGLWLRQDOO\ SHU�
IRUPHG E\ VFLHQFH MRXUQDOV� %RWK RIIHU SRZHUIXO PRGHOV
IRU XQGHUVWDQGLQJ ZKDW WKH IXWXUH PD\ EULQJ�

, 7KH 'HYHORSPHQW RI
WKH 6FLHQWLILF -RXUQDO

7KH WHFKQRORJLFDO LQQRYDWLRQV HVVHQWLDO WR WKH GHYHORS�
PHQW RI WKH VFLHQWLILF MRXUQDO ZHUH LQ SODFH ORQJ EHIRUH
WKH MRXUQDOV WKHPVHOYHV DSSHDUHG LQ WKH PLG VHYHQ�

WHHQWK FHQWXU\� 7KH PRVW LPSRUWDQW RI WKHVH� WKH LQWUR�
GXFWLRQ RI SULQW WHFKQRORJ\ LQ WKH ODWH ILIWHHQWK FHQWXU\�
EURXJKW D ZLGH UDQJH RI FKDQJHV WR YLUWXDOO\ HYHU\ DUHD
RI OLIH� 7KH ZLGHVSUHDG XVH RI WKH SULQWLQJ SUHVV UHVXOWHG
LQ PDQ\ FKDQJHV LQ FRPPXQLFDWLRQ IRUPV� � ,QFOXGHG

DPRQJ WKHVH DUH D QXPEHU RI IHDWXUHV RI SULQWHG FRP�

PXQLFDWLRQ WKDW ZH FXUUHQWO\ WDNH IRU JUDQWHG� WKH XVH

RI DOSKDEHWLFDO RUGHU IRU RUJDQL]LQJ LQIRUPDWLRQ� WKH
WLWOH SDJH� UHJXODUO\ QXPEHUHG SDJHV� SXQFWXDWLRQ
PDUNV� WKH LQGH[LQJ RI LQGLYLGXDO ZRUNV� DQG WKH DELOLW\
WR FLWH SUHYLRXVO\ SXEOLVKHG ZRUNV� 0RVW RI WKHVH IHD�
WXUHV HYROYHG IURP WKH JUHDWHU VWDQGDUGL]DWLRQ RIIHUHG
E\ SULQWHG ZRUNV LQ FRPSDULVRQ WR PDQXVFULSWV� ZKLFK
LQFRUSRUDWHG LQWHQWLRQDO DQG XQLQWHQWLRQDO FKDQJHV
HDFK WLPH WKH\ ZHUH FRSLHG� 7KHVH QHZ IHDWXUHV GLG QRW
DSSHDU LPPHGLDWHO\ EXW GHYHORSHG JUDGXDOO\�

7KH HPHUJHQFH RI DQ HIILFLHQW GLVWULEXWLRQ PHFKD�
QLVP ZDV SHUKDSV PRUH LPSRUWDQW WR WKH RULJLQ DQG
VXFFHVV RI WKH VFLHQWLILF MRXUQDO �DQG WR WKH GHYHORSPHQW
RI LWV SUHGHFHVVRUV� WKH SHUVRQDO OHWWHU� DQG WKH QRQ�VFL�
HQWLILF SHULRGLFDO�� $ ZLGHVSUHDG� UHOLDEOH SRVWDO V\VWHP
ZDV LQWURGXFHG WKURXJKRXW PXFK RI (XURSH GXULQJ WKH

$QQ &� 6FKDIIQHU LV $VVRFLDWH 'LUHFWRU IRU 6FLHQFH /LEUDU\
DQG 5HIHUHQFH 6HUYLFHV� %UDQGHLV 8QLYHUVLW\� :DOWKDP� 0DV�
VDFKXVHWWV� +HU H�PDLO DGGUHVV LV VFKDIIQHU# ORJRV�FF�EUDQ�
GHLV�HGX�
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ODWH VL[WHHQWK FHQWXU\� (YHQ KHUH� WKHUH LV QRW D FOHDU DQG
LPPHGLDWH FDXVH DQG HIIHFW UHODWLRQVKLS EHWZHHQ WHFK�

QRORJLFDO FKDQJH DQG WKH GHYHORSPHQW RI WKH MRXUQDO�
'DYLG .URQLFN� LQ WKH LQWURGXFWLRQ WR KLV ZRUN RQ WKH

KLVWRU\ RI WKH VFLHQFH MRXUQDO� HPSKDVL]HV WKLV SRLQW�
�WHFKQRORJ\ LWVHOI KDG YHU\ OLWWOH LPSDFW RQ WKH SHUL�
RGLFDO
V SURGXFWLRQ DQG GLVWULEXWLRQ� 7KH SURFHVVHV RI

SULQWLQJ� SDSHU�PDNLQJ DQG WUDQVSRUWDWLRQ UHPDLQHG UH�
PDUNDEO\ VWDEOH WKURXJKRXW WKLV HQWLUH SHULRG�� �

&OHDUO\ RWKHU IRUFHV ZHUH DW ZRUN LQ WKH PLG VHY�

HQWHHQWK FHQWXU\ ZKHQ WKH ILUVW VFLHQWLILF MRXUQDOV RULJL�
QDWHG� 3ULPDU\ DPRQJ WKHVH ZHUH WKH SURIRXQG FKDQJHV
WDNLQJ SODFH LQ VFLHQFH LWVHOI� ,W LV QR DFFLGHQW WKDW WKH
VFLHQWLILF MRXUQDO DURVH LQ WKH PLGVW RI WKH VFLHQWLILF UHYR�
OXWLRQ� 2QH RI WKH SULQFLSDO IHDWXUHV RI WKLV UHYROXWLRQ
ZDV WKH GHYHORSPHQW DQG DFFHSWDQFH RI WKH H[SHULPHQ�
WDO PHWKRG DV WKH QRUP IRU VFLHQWLILF LQYHVWLJDWLRQ� 8S
WR WKLV WLPH� VFLHQFH KDG ODUJHO\ FRQVLVWHG RI GHEDWHV
RYHU WKH YLUWXHV RI YDULRXV FODVVLFDO DXWKRULWLHV� DQG
H[SDQVLRQV RU LQWHUSUHWDWLRQV RI WKHVH FODVVLFV� QRUPDOO\
SXEOLVKHG LQ ERRN IRUP� :LWK WKH DGYHQW RI WKH VFLHQWLILF
UHYROXWLRQ� VFLHQWLVWV ZHUH XUJHG WR DEDQGRQ WKHVH �OLWWOH
ERRNV RI PHQ� DQG WR WXUQ WKHLU DWWHQWLRQ WR WKH �JUHDW
ERRN RI 1DWXUH��� 'LUHFW DQG VWUXFWXUHG REVHUYDWLRQ RI
QDWXUH ZDV WR EHFRPH WKH QRUP IRU VFLHQFH IRU WKH IXWXUH�

*UDGXDOO\ WKH SUDFWLFH RI REVHUYDWLRQ ZDV UHILQHG�
DQG WKH H[SHULPHQWDO PHWKRG HPHUJHG� 2QH RI WKH SXU�
SRVHV RI WKH QHZ VFLHQWLILF VRFLHWLHV HVWDEOLVKHG LQ WKH
VHYHQWHHQWK FHQWXU\ ZDV WR VSRQVRU SXEOLF GHPRQVWUD�
WLRQV RI H[SHULPHQWV� $W WKH VDPH WLPH WKH SUDFWLFH RI

SULYDWH FRUUHVSRQGHQFH DPRQJ VFLHQWLVWV LQ (XURSH
VHUYHG WR FRPPXQLFDWH DGGLWLRQDO H[SHULPHQWDO UHVXOWV�
7KH H[SHULPHQWDO DSSURDFK FDOOHG IRU D UHSRUWLQJ RI
VPDOO� GLVFUHWH XQLWV RI LQIRUPDWLRQ� UDWKHU WKDQ LQ�GHSWK
GHYHORSPHQW RI EURDG WRSLFV�� 7KLV W\SH RI UHSRUW ZDV
LGHDOO\ VXLWHG WR WKH IRUPDW RI WKH OHWWHU DQG ODWHU WR WKDW
RI WKH MRXUQDO� (YHQWXDOO\ SULYDWH FRUUHVSRQGHQFH EH�
FDPH LQVWLWXWLRQDOL]HG WKURXJK WKH HIIRUWV RI SURIHV�
VLRQDO LQWHOOLJHQFHUV VXFK DV +HQU\2OGHQEXUJ� ZKR SUR�
GXFHG WKH ILUVW LVVXH RI D VFLHQWLILF MRXUQDO� WKH
3KLORVRSKLFDO 7UDQVDFWLRQV RI WKH 5R\DO 6RFLHW\ RI /RQGRQ� LQ
����� � 2I FRXUVH MRXUQDO SXEOLFDWLRQ HYHQWXDOO\ UHSODFHG
ERRN SXEOLFDWLRQ DV WKH SULPDU\ PHDQV RI SXEOLVKLQJ LQ
VFLHQFH� EXW WKLV ZDV D JUDGXDO SURFHVV� �

7KH IXOO GHYHORSPHQW RI WKH IRUP RI WKH VFLHQWLILF
MRXUQDO ZDV DOVR D VORZ SURFHVV� 7KH V\VWHP RI SDFNDJ�
LQJ LQIRUPDWLRQ WKDW UHVXOWHG IURP WKLV ORQJ HYROXWLRQ�

DU\ SURFHVV FRQWLQXHV HYHQ QRZ WR HQKDQFH WKH DELOLW\
RI MRXUQDOV WR FRPPXQLFDWH HIIHFWLYHO\� (DFK MRXUQDO KDV
LWV RZQ SURILOHಧD FRPELQDWLRQ RI IRFXV� FRPPXQLW\ RI
UHDGHUV DQG FRQWULEXWRUV� DQG WUDGLWLRQV� %DVHG RQ DQ

DVVHVVPHQW RI WKLV SURILOH� GHWHUPLQHG E\ VFDQQLQJ
PDQ\ WLWOHV RYHU DQ H[WHQGHG SHULRG RI WLPH� UHDGHUV

GHWHUPLQH WKH YDOXH RI D SDUWLFXODU MRXUQDO WLWOH WR WKHLU

VSHFLILF LQWHUHVWV�� (DFK DUWLFOH� LQ WXUQ� LV SUHVHQWHG LQ D

WUDGLWLRQDO IRUPDW� 7KLV IRUPDW WRRN FORVH WR ��� \HDUV WR
UHDFK D WUXO\ PDWXUH IRUP� DQG FRQWLQXHV WR EH UHILQHG
LQWR WKH SUHVHQW FHQWXU\� ZLWK VLJQLILFDQW FKDQJHV LQ WKH

OHQJWK RI DUWLFOHV� WKH QXPEHU RI UHIHUHQFHV� DQG LQ V\Q�
WD[� ZRUG FKRLFH� DQG RUJDQL]DWLRQDO VWUXFWXUH� �� :KLOH
WKH UHVXOWLQJ VWUXFWXUH PD\ EH PDGH H[SOLFLW LQ VHFWLRQ

KHDGLQJV DQG WLWOHV� LW LV RIWHQ LPSOLHG RQO\ E\ W\SR�
JUDSK\� 7KLV W\SRJUDSK\ KHOSV D UHDGHU JODQFLQJ DW D

MRXUQDO DUWLFOH WR PRYH TXLFNO\ IURP RQH VHFWLRQ WR DQ�

RWKHUಧIURP DEVWUDFW WR UHIHUHQFHV� EDFN WR PHWKRGRO�

RJ\� HWF� ,Q IDFW� ZKDW OLWWOH HYLGHQFH ZH GR KDYH DERXW
WKH ZD\ SHRSOH DFWXDOO\ UHDG MRXUQDO DUWLFOHV VKRZV WKDW
SHRSOH GR UHDG LQ WKLV ZD\�

�� ,Q DGGLWLRQ� WKH YLVXDO

LPDJH RI WKH SDJH KHOSV UHDGHUV WR EXLOG D PHQWDO PRGHO
WKDW HQDEOHV WKHP WR UHWXUQ TXLFNO\ WR VSHFLILF VHFWLRQV� ��

2WKHU IHDWXUHV WKDW WRRN \HDUV WR GHYHORS LQFOXGH
WKH VWUXFWXUH RI FLWDWLRQV DQG WKH SHHU UHYLHZ SURFHVV�
7KH QHWZRUN RI FLWDWLRQV� ZKLFK OLQNV WRJHWKHU WKH LQGL�
YLGXDO SLHFHV RI VFLHQWLILF NQRZOHGJH� ZDV QRW SUHVHQW LQ
WKH HDUOLHVW MRXUQDOV� �*UDGXDOO\ UHVHDUFKHUV VWDUW WR UHF�
RJQL]H WKH FRRSHUDWLYH LQWHUOLQNLQJ RI WKHLU ZRUN � � �

,QIRUPDO DQG LUUHJXODU UHFRJQLWLRQV RI GHEW RFFXU

WKURXJKRXW WKH HLJKWHHQWK FHQWXU\� DQG LQ WKH QLQH�
WHHQWK FHQWXU\ PRGHUQ FLWDWLRQ SUDFWLFHV VWDUW WR GH�

YHORS�� �� 3HHU UHYLHZ� VR FULWLFDO WR PDLQWDLQLQJ TXDOLW\
LQ MRXUQDO SXEOLFDWLRQ� DOVR HYROYHG VORZO\� :KLOH WKH
IRXQGDWLRQV RI SHHU UHYLHZ ZHUH ODLG LQ WKH HDUOLHVW GD\V
RI WKH 3KLORVRSKLFDO 7UDQVDFWLRQV� WKH FRQFHSW ZDV IRU�
PDOO\ LQLWLDWHG LQ WKH PLG HLJKWHHQWK FHQWXU\� �� 2QO\
JUDGXDOO\� RYHU WKH QH[W WZR KXQGUHG \HDUV� GLG VFLHQ�
WLILF MRXUQDOV LQ D ZLGH YDULHW\ RI ILHOGV DFFHSW LW IXOO\� ��
(YHQ WRGD\ WKHUH DUH LPSRUWDQW MRXUQDOV WKDW GR QRW

IROORZ WKLV SUDFWLFH�

႑ )XQFWLRQV RI 6FLHQWLILF -RXUQDOV

:KDW GR ZH NQRZ RI WKH IXQFWLRQV SHUIRUPHG E\ VFLHQFH
MRXUQDOV DQG WKHLU GHYHORSPHQW" +RZ FDQ WKLV KHOS XV

WR XQGHUVWDQG WKHLU OLNHO\ FRXUVH RI HYROXWLRQ LQ WKH
IXWXUH" 3XEOLVKLQJ LQ SULQWHG VFLHQWLILF MRXUQDOV LV VR

WKRURXJKO\ HPEHGGHG LQ WKH VFLHQWLILF SURFHVV WKDW LW
ZLOO QRW EH JLYHQ XS HDVLO\� (OHFWURQLF MRXUQDOV PXVW� DW
WKH VWDUW� DW OHDVW VHUYH WKH EDVLF IXQFWLRQV WKDW SULQW
MRXUQDOV KDYH WUDGLWLRQDOO\ VHUYHG� 2QFH WKH WUDQVLWLRQ
KDV EHHQ PDGH� QHZ WHFKQRORJLHV PD\ DOORZ XV WR DGG
QHZ UROHV� WR GURS VRPH RI WKH WUDGLWLRQDO UROHV� RU WR ILOO
WKHP LQ LQWULQVLFDOO\ GLIIHUHQW ZD\V�

:KDW DUH WKHVH IXQFWLRQV" 2Q WKLV SRLQW WKHUH LV OLWWOH
DJUHHPHQW� 0XFK KDV EHHQ VDLG RQ WKLV WRSLF LQ WKH OLWHUD�
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WXUHV RI WKH VRFLRORJ\ RI VFLHQFH� SKLORVRSK\ RI VFLHQFH�
FRPPXQLFDWLRQ VWXGLHV� DQG OLEUDULDQVKLS� 0XFK RI
ZKDW KDV EHHQ VDLG VKRZV D JUHDW GHDO RI F\QLFLVP�

:KLOH WKHUH LV PXFK RYHUODS DQG DPELJXLW\ RI
IXQFWLRQV� , ZRXOG SURSRVH D PRGHO ZKLFK LQFOXGHV WKH

IROORZLQJ IXQFWLRQV� LQ RUGHU RI LPSRUWDQFH�
႑ %XLOGLQJ D FROOHFWLYH NQRZOHGJH EDVH
႑ &RPPXQLFDWLQJ LQIRUPDWLRQ
႑ 9DOLGDWLQJ WKH TXDOLW\ RI UHVHDUFK
႑ 'LVWULEXWLQJ UHZDUGV
႑ %XLOGLQJ VFLHQWLILF FRPPXQLWLHV��

%XLOGLQJ D .QRZOHGJH %DVH

,I ZH ORRN DW VWDWHPHQWV RI VFLHQWLVWV WKHPVHOYHV IURP
UHPLQLVFHQFHV DQG LQWHUYLHZV� ZH ILQG WKH IUHTXHQWO\
VWDWHG RSLQLRQ WKDW MRXUQDOV VHUYH WKH PRVW EDVLF RI DOO
IXQFWLRQV LQ VFLHQFHಧWKH FUHDWLRQ RI SXEOLVKHG NQRZO�

HGJH� 7KH LPSRUWDQFH RI UHVHDUFK WR WKH VFLHQWLVW LV REYL�
RXV� �5HVHDUFK DV DQ DFWLYLW\ FRPHV WR EH 
QDWXUDO
 IRU
>VFLHQWLVWV@� WKH\ ILQG LW VHOI�HYLGHQW WKDW SHUVRQV VKRXOG
EH H[FLWHG E\ GLVFRYHULHV� LQWHQVHO\ LQWHUHVWHG LQ WKH
GHWDLOHG ZRUNLQJ RI QDWXUH� DQG FRPPLWWHG WR WKH HODER�
UDWLRQ RI WKHRULHV WKDW DUH RI QR XVH ZKDWHYHU LQ GDLO\
OLIH�� �� /HVV REYLRXV� SHUKDSV� LV WKH UHODWLRQVKLS RI SXE�
OLFDWLRQ WR WKLV FHQWUDO IXQFWLRQ RI UHVHDUFK� 7KH MRE RI WKH
VFLHQWLVW LV QRW RQO\ WR SURGXFH NQRZOHGJH� EXW WR PDNH
LW SXEOLFO\ DYDLODEOH� 6RPH REVHUYHUV HYHQ VD\ WKDW LW LV

SXEOLFDWLRQ LWVHOI� QRW UHVHDUFK� ZKLFK LV FHQWUDO WR WKH
VFLHQWLILF SURFHVV�

�� WKDW UHVHDUFK LV QRW FRPSOHWH XQWLO

SXEOLVKHG��� RU WKDW VFLHQWLILF NQRZOHGJH LV GHILQHG E\
EHLQJ SXEOLVKHG� �� ,Q LQIRUPDO FRQYHUVDWLRQV ZLWK VFLHQ�

WLVWV� WKLV DXWKRU KDV KHDUG FRPPHQWV WR WKH HIIHFW WKDW
VFLHQWLILF NQRZOHGJH GRHV QRW UHDOO\ H[LVW XQOHVV LW KDV
EHHQ SXEOLVKHG� 6XIILFH LW WR VD\ WKDW FRQWULEXWLQJ WR

SXEOLF NQRZOHGJH LV DQ HVVHQWLDO IXQFWLRQ RI VFLHQFH DQG
WKDW WKH FHQWUDO UROH RI VFLHQFH MRXUQDOV LV WR FUHDWH WKLV
FROOHFWLYH NQRZOHGJH EDVH� ,Q RUGHU WR IXOILOO WKLV UROH�
MRXUQDOV PXVW PDLQWDLQ VFLHQWLILF NQRZOHGJH LQ D VWDEOH
IRUP WKDW LV SXEOLFO\ DYDLODEOH DQG KDV WKH FRQILGHQFH RI
WKH VFLHQWLILF FRPPXQLW\�

:KLOH VFLHQWLVWV GR ZULWH LQ WKH KRSH WKDW WKHLU

FRQWULEXWLRQV ZLOO EH UHDG� WKLV LV UHDOO\ OHVV LPSRUWDQW
WKDQ FRQWULEXWLQJ WR WKH SXEOLF UHFRUG� &XUUHQW UHDGHUV
DUH GHVLUHG� EXW IXWXUH� RU ODWHQW� UHDGHUV PD\ DOVR EH

LPSRUWDQW� 1R RQH KDV VWDWHG WKLV EHWWHU WKDQ -RKDQQHV
.HSOHU �WKRXJK KH ZDV UHIHUULQJ WR D ERRN DQG QRW DQ

DUWLFOH�� ZKHQ KH ZURWH� �, DP ZULWLQJ D ERRN HLWKHU IRU

P\ FRQWHPSRUDULHV RU IRU SRVWHULW\� ,W LV DOO WKH VDPH WR

PH� ,W PD\ ZDLW D KXQGUHG \HDUV IRU D UHDGHU� VLQFH *RG
KDV DOVR ZDLWHG VL[ WKRXVDQG \HDUV IRU D ZLWQHVV����

&OHDUO\ WKH IXQFWLRQ RI FRQWULEXWLQJ WR D NQRZOHGJH EDVH
VHUYHV WKH QHHGV RI DXWKRUV DV PXFK DV WKRVH RI UHDGHUV�

:KLOH WKH WHVWLPRQLDOV WR WKLV HIIHFW DUH QXPHURXV�
WKLV HYLGHQFH LV RQO\ DQHFGRWDO RU SKLORVRSKLFDO� :KDW
KDUGHU HYLGHQFH� LI DQ\� GR ZH KDYH RI WKH LPSRUWDQFH RI
WKLV UROH" 6RPH HYLGHQFH FDQ EH IRXQG LQ WKH VWDQGDUGV
IRU SXEOLFDWLRQ LQ WKH VFLHQFHV DV RSSRVHG WR WKH VWDQG�
DUGV LQ RWKHU DUHDV RI VFKRODUVKLS� +DUULHW =XFNHUPDQ
DQG 5REHUW 0HUWRQ� LQ D PDMRU VWXG\ RI SHHU UHYLHZ�
VKRZHG WKDW WKH UHMHFWLRQ UDWHV LQ VFLHQFH MRXUQDOV ZHUH
VLJQLILFDQWO\ ORZHU WKDQ WKRVH LQ WKH KXPDQLWLHV DQG WKH
VRFLDO VFLHQFHV� �� 7KLV FDQ EH LQWHUSUHWHG DV HYLGHQFH RI
WKH WHQGHQF\ ZLWKLQ VFLHQFH WR SXEOLVK ZRUN WKDW PHHWV
VRPH PLQLPXP FULWHULD RI DFFXUDF\ DQG FRUUHFWQHVV LQ
RUGHU WR JXDUDQWHH WKH FRQVWUXFWLRQ RI D FRPSOHWH
NQRZOHGJH EDVH� $V =XFNHUPDQ DQG 0HUWRQ VWDWHG LW�
WKH HGLWRUV RI VFLHQFH MRXUQDOV SUHIHU �RFFDVLRQDOO\ WR

SXEOLVK SDSHUV WKDW GR QRW PHDVXUH XS UDWKHU WKDQ WR

RYHUORRN ZRUN WKDW PD\ WXUQ RXW WR EH RULJLQDO DQG
VLJQLILFDQW���� :KLOH UHMHFWLRQ UDWHV PD\ KDYH JURZQ LQ
PRUH UHFHQW \HDUV� LW DSSHDUV WKDW WKH GLIIHUHQFHV DPRQJ
GLVFLSOLQHV KDYH EHHQ PDLQWDLQHG� ��

&RPPXQLFDWLQJ ,QIRUPDWLRQ

:KDW RI WKH UHDGHU LQ WKLV PRGHO DQG WKH UROH RI FRPPX�
QLFDWLRQ" 'RHV LW PDWWHU LI DQ\RQH DFWXDOO\ UHDGV WKH
LQGLYLGXDO DUWLFOHV WKDW PDNH XS WKLV NQRZOHGJH EDVH"

&HUWDLQO\ PRVW VFLHQWLVWV SXEOLVK ZLWK WKH H[SHFWDWLRQ
WKDW WKHLU ZRUN ZLOO EH UHDG� FRQILUPHG� SUDLVHG� FLWHG�
DQDO\]HG� DQG FRPPHQWHG RQ LQ IXWXUH ZRUNV� 7KLV LV
KRZ DQ LQGLYLGXDO ZRUN FDQ EHFRPH DQ LQWHJUDO SDUW RI
WKH FROOHFWLYH NQRZOHGJH EDVH� ,Q WKLV ZD\� WKH IXQFWLRQV
RI EXLOGLQJ D NQRZOHGJH EDVH DQG FRPPXQLFDWLQJ LQIRU�
PDWLRQ DUH LQWULQVLFDOO\ OLQNHG� %UXQR /DWRXU DQG 6WHYH

:RROJDU� ZKR VWXGLHG D JURXS RI ELRPHGLFDO UHVHDUFKHUV

XVLQJ SDUWLFLSDQW�REVHUYHU WHFKQLTXHV� QRWHG� �7KXV
PHPEHUV RI RXU ODERUDWRU\ UHJXODUO\ QRWLFHG KRZ WKHLU
RZQ DVVHUWLRQV ZHUH UHMHFWHG� ERUURZHG� TXRWHG� LJ�
QRUHG� FRQILUPHG� RU GLVVROYHG E\ RWKHUV� 6RPH ODERUD�
WRULHV ZHUH VHHQ WR EH HQJDJHG LQ WKH IUHTXHQW PDQLSX�
ODWLRQ RI VWDWHPHQWV ZKLOH HOVHZKHUH WKHUH ZDV WKRXJKW
WR EH OLWWOH DFWLYLW\� 6RPH JURXSV SURGXFH DOPRVW DW D ORVV�
WKH\ WDON DQG SXEOLVK� EXW QR RQH RSHUDWHV RQ WKHLU
VWDWHPHQWV����

,W LV WUXH WKDW VFLHQFH MRXUQDOV� LQ WKHLU HDUOLHVW
\HDUV� GLG SURYLGH IRU LQWHUDFWLRQ� RU JLYH DQG WDNH RQ

WKH SDUW RI DFWLYH UHVHDUFKHUV� 3HUKDSV WKH PRVW IDPRXV
H[DPSOH RI WKLV LV WKH FDVH RI 1HZWRQ
V WKHRULHV RQ

RSWLFV� 7KH UHVXOWLQJ GHEDWH LQ WKH MRXUQDO OLWHUDWXUH ZDV

VR XQSOHDVDQW WKDW 1HZWRQ EHFDPH HPELWWHUHG DQG UH�

IXVHG WR SXEOLVK LQ MRXUQDOV IRU WKH UHPDLQGHU RI KLV
FDUHHU��� ,Q WKLV DUHD MRXUQDOV KDYH EHFRPH LQFUHDVLQJO\
G\VIXQFWLRQDO LQ UHFHQW \HDUV DV ODJ WLPHV LQ SXEOLFDWLRQ
KDYH LQFUHDVHG� ��
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:KDW RI WKH LPSRUWDQFH RI LQIRUPDO FRPPXQLFD�
WLRQ" 7KH F\QLFDO YLHZSRLQW KROGV WKDW PRVW RI WKH PHDQ�
LQJIXO VFLHQWLILF FRPPXQLFDWLRQ WDNHV SODFH LQIRUPDOO\�
DQG WKDW MRXUQDOV DUH UHGXQGDQW� XVHIXO RQO\ IRU SURFXU�
LQJ WHQXUH DQG JUDQWV�

,W XVHG WR EH WKDW VFLHQWLVWV OHDUQHG DERXW ZKDW WKHLU

FROOHDJXHV GLG E\ UHDGLQJ WKH MRXUQDOV� $FWXDOO\ WKH\
XVHG WR UHDG ERRNV� WKHQ WKLQJV PRYHG VR IDVW WKH\ UHDG
RQO\ SDSHUV� WKHQ HYHQ IDVWHU VR WKH\ UHDG RQO\ OHWWHUV WR
WKH HGLWRU LQ WKH UDSLG SXEOLFDWLRQ MRXUQDOV� 1RZ WKH\
DUH PRYLQJ VR IDVW WKDW WKH\ GR QRW UHDG EXW WHOHSKRQH
HDFK RWKHU� DQG PHHW DW VRFLHW\ PHHWLQJV DQG FRQIHU�
HQFHV� SUHIHUDEO\ LQ EHDXWLIXO KRWHOV LQ HOHJDQW WRZQV
DURXQG WKH ZRUOG� 7KH\ JHW E\ LQ ZKDW DUH QRZ FDOOHG

LQYLVLEOH FROOHJHV
 RI OLWWOH JURXSV RI SHHUV ���� 7KHVH

JURXSV DUH YHU\ HIILFLHQW IRU WKHLU SXUSRVH� DQG VRPH�

ZKHUH DORQJ WKH OLQH� SHRSOH HYHQWXDOO\ ZULWH XS WKHLU
ZRUN VR WKDW JUDGXDWH VWXGHQWV FDQ UHDG LW DQG JHW WR WKH
UHVHDUFK IURQW� %\ WKH WLPH LW JHWV SXEOLVKHG� KRZHYHU� LW
LV VR ROG WKDW DOO WKH JRRG UHVHDUFK MXLFH KDV EHHQ

VTXHH]HG RXW RI LW���

$ QXPEHU RI VWXGLHV RYHU WKH \HDUV KDYH ORRNHG DW

FRPPXQLFDWLRQ DQG LQIRUPDWLRQ�VHHNLQJ EHKDYLRUV RI
ERWK VFLHQWLVWV DQG HQJLQHHUV� 9LUWXDOO\ DOO KDYH VKRZQ
WKH VLJQLILFDQFH RI LQIRUPDO FRPPXQLFDWLRQ��� )RU RXU

SXUSRVHV� ZH QHHG WR KLJKOLJKW RQO\ D IHZ RI WKHVH� ,Q
���������� WKH $PHULFDQ 3V\FKRORJLFDO $VVRFLDWLRQ

�$3$� VSRQVRUHG D JURXQG�EUHDNLQJ UHVHDUFK SURMHFW�
FRQGXFWHG E\ :LOOLDP *DUYH\ DQG %HOYHU *ULIILWK� WKDW
RXWOLQHG WKH OLQHDU SURFHVV IROORZHG E\ D W\SLFDO UH�
VHDUFK SURMHFW��� ,W VKRZHG WKDW WKH IRUPDO SXEOLFDWLRQ RI
UHVHDUFK UHVXOWV DFFRXQWHG IRU RQO\ D VPDOO SHUFHQW RI WKH
LQIRUPDWLRQ FRPPXQLFDWHG DQG WKDW WKH ILUVW IRUPDO UH�

SRUW QRUPDOO\ IROORZHG WKH LQFHSWLRQ RI D UHVHDUFK SUR�
MHFW E\ DW OHDVW �� PRQWKV� 0RUH VSHFLILFDOO\� PRUH WKDQ
KDOI RI WKH UHSRUWV LQ FRUH MRXUQDOV ZRXOG EH UHDG E\ OHVV
WKDQ �� RI D UDQGRP VDPSOH RI SV\FKRORJLVWV DQG QR

UHVHDUFK UHSRUW ZDV OLNHO\ WR EH UHDG E\ PRUH WKDQ �����

2Q WKH RWKHU KDQG� ��� RI DXWKRUV GLVWULEXWHG SUHSULQWV
DQG ��� GLVWULEXWHG UHSULQWV DIWHU SXEOLFDWLRQ��� ,Q WKH
ODWH ����V 7KRPDV $OOHQ� XVLQJ LQWHUYLHZV� VXUYH\V� DQG
GLDULHV� VWXGLHG WKH LQIRUPDWLRQ VHHNLQJ EHKDYLRU RI ��
HQJLQHHULQJ UHVHDUFK JURXSV ZRUNLQJ RQ �� UHVHDUFK

SURMHFWV� 7KLV VWXG\ VKRZHG WKDW LQIRUPDO VRXUFHV DF�

FRXQWHG IRU ��� RI WKH LQIRUPDWLRQ VHHNLQJ HYHQWV DQG
��� RI WKH WLPH VSHQW LQ LQIRUPDWLRQ�VHHNLQJ��� 'LDQD
&UDQH LQ KHU ZRUN ,QYLVLEOH &ROOHJHV GHPRQVWUDWHG WKH

LPSRUWDQFH RI WKH LQIRUPDO VRFLDO RUJDQL]DWLRQ ZLWKLQ D

GLVFLSOLQH LQ WUDQVPLWWLQJ NQRZOHGJH� �� 0RUH UHFHQW GDWD
FRPHV IURP VXFK VRXUFHV DV WKH VWXG\ UHSRUWHG DW WKH
���� )D[RQ ,QVWLWXWH WKDW VXUYH\HG ��� VFLHQWLVWV ZRUN�
LQJ LQ WKH DUHDV RI FKHPLVWU\� JHQHWLFV� DQG FRPSXWHU
VFLHQFH� DQG -DQ 2OVHQ
V ���� VWXG\ RI �� FKHPLVWV� VRFL�
RORJLVWV� DQG KXPDQLVWV LQ WZR GLIIHUHQW LQVWLWXWLRQV� 7KH

)D[RQ VWXG\ VKRZHG WKDW MRXUQDOV ZHUH UDQNHG DV WKH
VRXUFH XVHG PRVW IUHTXHQWO\� EXW WKDW FRQVXOWDWLRQV ZLWK
FROOHDJXHV ZHUH UDQNHG QH[W LQ IUHTXHQF\ RI XVH���

,W VKRXOG EH QRWHG WKDW HOHFWURQLF SXEOLFDWLRQ KDV

DOUHDG\ KDG D PDMRU LPSDFW RQ WKH FRQGXFW RI WKLV LQIRU�
PDO FRPSRQHQW RI VFLHQWLILF FRPPXQLFDWLRQ�

2Q WKH EULQN RI LQWHOOHFWXDO SHUHVWURLND LV WKDW YDVW SUH�
SXEOLFDWLRQ SKDVH RI VFLHQWLILF LQTXLU\ ��� LW KDV QRZ
EHFRPH SRVVLEOH WR GR DOO RI WKLV LQ D UHPDUNDEOH QHZ

ZD\ WKDW LV QRW RQO\ LQFRPSDUDEO\ PRUH WKRURXJK DQG

V\VWHPDWLF LQ LWV GLVWULEXWLRQ� SRWHQWLDOO\ JOREDO LQ VFDOH
DQG DOPRVW LQVWDQWDQHRXV LQ VSHHG� EXW VR XQSUHFHGHQW�
HGO\ LQWHUDFWLYH WKDW LW ZLOO VXEVWDQWLDOO\ UHVWUXFWXUH WKH

SXUVXLW RI NQRZOHGJH���

,I ZH ORRN PRUH FORVHO\ DW WKH OLWHUDWXUH RQ LQIRUPDO
FRPPXQLFDWLRQ� VHYHUDO LPSRUWDQW SRLQWV HPHUJH� )LUVW�
WKH DPRXQW RI LQIRUPDO FRPPXQLFDWLRQ DQG LWV LPSRU�
WDQFH YDU\ HQRUPRXVO\ IURP GLVFLSOLQH WR GLVFLSOLQH�
6HFRQG� LWV GLVWULEXWLRQ LV OLPLWHG WR D VPDOO FLUFOH RI
DVVRFLDWHV� 7KLUG� PXFK RI WKH KLJKO\�WRXWHG LQIRUPDO
FRPPXQLFDWLRQ LV DFWXDOO\ DERXW WKH IRUPDO OLWHUDWXUH�

)LQDOO\� LQIRUPDO FRPPXQLFDWLRQ LV TXDOLWDWLYHO\ GLIIHU�
HQW IURP IRUPDO FRPPXQLFDWLRQ� /HW
V ORRN DW HDFK RI
WKHVH EULHIO\�

,W LV FOHDU WKDW WKH LPSRUWDQFH RI LQIRUPDO FRPPX�
QLFDWLRQ YDULHV ZLGHO\ IURP GLVFLSOLQH WR GLVFLSOLQH�
6HYHUDO VWXGLHV� IURP $OOHQ
V WR WKH )D[RQ VWXG\ KDYH

HPSKDVL]HG WKH JUHDWHU UHOLDQFH RQ LQIRUPDO FRPPXQL�
FDWLRQ E\ WKH HQJLQHHULQJ GLVFLSOLQHV DV RSSRVHG WR WKH
VFLHQWLILF GLVFLSOLQHV��� )XUWKHU GHWDLOV DUH SURYLGHG LQ D

VWXG\ E\ %HOYHU *ULIILWK DQG $� -DPHV 0LOOHU WKDW H[DP�
LQHG WKH FKDUDFWHULVWLFV RI GLVFLSOLQHV OLNHO\ WR UHO\ KHDY�
LO\ RQ LQIRUPDO FRPPXQLFDWLRQ�

+LJK GHJUHHV RI FRPPXQLFDWLRQ DQG RUJDQL]DWLRQ DUH

DVVRFLDWHG ZLWK� �D� D OLPLWHG QXPEHU RI LQVWLWXWLRQV

KDYLQJ UHVHDUFK IDFLOLWLHV� �E� D VLQJOH VSHFLDOL]HG RUJDQL�
]DWLRQ FRQWDLQLQJ PRVW UHVHDUFKHUV LQ WKH ILHOG� �F� PDQ\
VWXGHQW�WHDFKHU UHODWLRQVKLSV� HVSHFLDOO\ LI PRVW UH�

VHDUFKHUV KDYH EHHQ WUDLQHG E\ D VLQJOH LQGLYLGXDO� �G�
ORQJ WHUP FRPPLWPHQWV WR UHVHDUFK LQ WKH DUHD� DQG �H�
WKH DUHD EHLQJ WKH SULQFLSDO UHVHDUFK LQWHUHVW RI PRVW
UHVHDUFKHUV LQYROYHG���

,W LV DOVR FOHDU WKDW LQIRUPDO FRPPXQLFDWLRQ LV UH�

VWULFWHG WR D UHODWLYHO\ VPDOO JURXSಧDOWKRXJK WKH DG�
YHQW RI WKH ,QWHUQHW KDV FHUWDLQO\ PDGH VLJQLILFDQW
FKDQJHV LQ WKLV DUHD��� 7UDGLWLRQDO SUHSULQW GLVWULEXWLRQ
LV OLPLWHG WR D IHZ LQGLYLGXDOVಧWKH $3$ VWXG\ VKRZHG
WKDW RQ WKH DYHUDJH DXWKRUV GLVWULEXWHG RQO\ �� SUH�
SULQWV��� &UDQH
V DQG $OOHQ
V VWXGLHV VKRZHG D UHODWLYHO\
VPDOO QXPEHU RI SHRSOH LQ DQ\ GLVFLSOLQH WKDW DUH DFWLYH
LQ LQIRUPDO FRPPXQLFDWLRQ� �� 7KH F\QLFDO YLHZSRLQW LV
UHSUHVHQWHG LQ WKLV FDVH E\ 1� 'DYLG 0HUPLQ
V ILFWLRQDO
FKDUDFWHU 3URI� :� $� 0R]DUW� ZKR GHVFULEHG WKLV DVSHFW
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RI LQIRUPDO FRPPXQLFDWLRQ DV �WKH XQGHPRFUDWLF PR�

QRSROL]DWLRQ RI FXWWLQJ HGJH VFLHQFH E\ VHOI�VHOHFWHG

FOLTXHV WKURXJK WKH SUROLIHUDWLRQ RI SUHSULQWV DV WKH

SULPDU\ SXEOLFDWLRQ SURFHGXUH����
3HUKDSV WKH PRVW LQWHUHVWLQJ ILQGLQJ RI WKH VWXGLHV

RI LQIRUPDO FRPPXQLFDWLRQ LV WKDW PXFK RI WKLV FRPPX�
QLFDWLRQ LV DFWXDOO\ DERXW WKH IRUPDO OLWHUDWXUH� 6HYHUDO
VWXGLHV KDYH VKRZQ WKDW LQ PRVW RUJDQL]DWLRQV WKHUH DUH

FHQWUDO SHRSOH ZKR DUH ZHOO DFTXDLQWHG ZLWK WKH OLWHUD�
WXUH DQG VHUYH DV LPSRUWDQW VRXUFHV RI LQIRUPDWLRQ IRU
RWKHUV� $OOHQ WHUPHG WKHVH SHRSOH �LQIRUPDWLRQ JDWH�
NHHSHUV��� ZKLOH WKH $3$ UHSRUW XVHG WKH WHUP �VRPH�
ZKDW RXWPRGHG DQG VH[LVW� RI �LQIRUPDWLRQ PDQ���� 7KH
$3$ UHSRUW DOVR JLYHV XV WKH FRQFUHWH LQIRUPDWLRQ WKDW
��� RI UHDGHUV RI DQ\ DUWLFOH ZLOO WHOO D FROOHDJXH DERXW
WKH DUWLFOH��� 7KLV SUDFWLFH LV� RI FRXUVH� LQVWLWXWLRQDOL]HG
LQ WKH WUDGLWLRQ RI WKH �MRXUQDO FOXE�� ZKHUH IDFXOW\ DQG
JUDGXDWH VWXGHQWV PHHW RQ D UHJXODU EDVLV WR UHSRUW RQ
WKH OLWHUDWXUH�

)LQDOO\� LW LV FOHDU WKDW IRUPDO FRPPXQLFDWLRQ GLI�
IHUV LQ LPSRUWDQW TXDOLWDWLYH ZD\V IURP LQIRUPDO� (YHQ
5LFKDUG )H\QPDQ� QRWRULRXVO\ UHOXFWDQW WR SXEOLVK KLV
UHVXOWV� DFNQRZOHGJHG LQ KLV 1REHO 3UL]H DFFHSWDQFH
VSHHFK WKH GLIIHUHQFH EHWZHHQ D IRUPDO SXEOLFDWLRQ DQG
WKH LQIRUPDO FRPPXQLFDWLRQV ZKLFK SUHFHGH LW� �:H
KDYH D KDELW LQ ZULWLQJ DUWLFOHV SXEOLVKHG LQ VFLHQWLILF

MRXUQDOV WR PDNH WKH ZRUN DV ILQLVKHG DV SRVVLEOH� WR
FRYHU XS DOO WKH WUDFNV� WR QRW ZRUU\ DERXW WKH EOLQG

DOOH\V RU WR GHVFULEH KRZ \RX KDG WKH ZURQJ LGHD ILUVW��
��

,Q D ZRUOG LQ ZKLFK UHVHDUFKHUV DUH EDUUDJHG E\ LQIRU�
PDWLRQ IURP DOO IURQWV� WKH SURFHVV RI VHOHFWLRQ DQG HGLW�
LQJ �LQFOXGLQJ VHOI�VHOHFWLRQ DQG HGLWLQJ E\ DXWKRUV��
SHHU UHYLHZ� DQG UHYLVLRQ WKDW JR LQWR WKH SURGXFWLRQ RI
D IRUPDO MRXUQDO DUWLFOH SURYLGH LPSRUWDQW ILOWHUV IRU
UHDGHUV�

,Q IDFW� ZKLOH VWXGLHV VKRZ WKDW LQIRUPDO FRPPX�
QLFDWLRQ LV LPSRUWDQW� LW DSSHDUV WKDW WKH DUW RI UHDGLQJ
DQG EURZVLQJ MRXUQDO DUWLFOHV LV QRW \HW GHDG� 2OVHQ
V
���� VWXG\ VKRZHG WKDW FKHPLVWV VWLOO UHOLHG KHDYLO\ RQ

WKH MRXUQDO OLWHUDWXUH� ZLWK DOO UHVSRQGHQWV XVLQJ MRXU�
QDOV DW OHDVW RQFH D ZHHN DQG PRUH WKDQ KDOI XVLQJ WKHP
GDLO\��� $OO WKH FKHPLVWV EURZVHG FXUUHQW LVVXHV RI MRXU�
QDOV ZKLOH IHZHU FRQGXFWHG PRUH IRFXVHG VHDUFKHV RI WKH
OLWHUDWXUH��� $ ���� (OVHYLHU�VSRQVRUHG VWXG\ RI ��� VFL�
HQWLVWV ZRUOGZLGH VKRZHG WKDW ��� EURZVHG MRXUQDOV LQ
WKHLU DUHD RI H[SHUWLVH ZHHNO\� DQG WKDW ��� EURZVHG RQ

D UHJXODU� LI OHVV IUHTXHQW� EDVLV���

9DOLGDWLQJ 4XDOLW\

7KH UROH RI WKH MRXUQDO LQ YDOLGDWLQJ WKH TXDOLW\ RI UH�
VHDUFK LV UHODWHG WR WKH TXDOLWDWLYH GLIIHUHQFH LQ IRUPDO
DQG LQIRUPDO FRPPXQLFDWLRQV� &HUWDLQO\ UHVHDUFKHUV GR

QRW FKRRVH WR SXEOLVK IRUPDOO\ HYHU\WKLQJ WKH\ PD\
UHSRUW LQIRUPDOO\� 2I WKH ZRUN WKDW LV SXEOLVKHG LQ OHVV
IRUPDO� FRPSOHWH IRUP� DV LQ OHWWHUV MRXUQDOV� QRW DOO LV
EURXJKW WR IXOO IUXLWLRQ LQ D PRUH IRUPDO UHSRUW� 2QH
VWXG\ VKRZHG WKDW RI DOO WKH UHSRUWV SXEOLVKHG LQ 3K\VLFDO
5HYLHZ /HWWHUV� RQO\ ��� ODWHU DSSHDUHG DV IXOO MRXUQDO
UHSRUWV���

:KDW RI WKH SHHU UHYLHZ SURFHVV" ,I WKH UHMHFWLRQ
UDWHV DUH VR ORZ� GRHV LW PHDQ WKDW WKH V\VWHP IRU PDLQ�

WDLQLQJ TXDOLW\ LV QRW IXQFWLRQLQJ" 7KH HYLGHQFH GRHV
QRW SRLQW LQ WKLV GLUHFWLRQ� )LUVW� DXWKRUV KDYH WR D ODUJH
GHJUHH DGRSWHG WKH VWDQGDUGV RI WKH UHYLHZHUV� H[HUFLV�
LQJ WKHLU RZQ FRQWUROV�

7KH H[SHULHQFHG SURIHVVLRQDO VFLHQWLVW VHOGRP FRPHV

LQWR FRQIOLFW ZLWK WKH UHIHUHHV RI KLV SDSHUV� QRW EHFDXVH
KH EHORQJV WR DQ LQQHU FRQVSLUDF\ RI PXWXDO DGPLUDWLRQ
EXW EHFDXVH ��� KH KDV LQWHUQDOL]HG WKH VWDQGDUGV WKDW
WKH UHIHUHH LV WU\LQJ WR HQIRUFH DQG KDV DOUHDG\ DQWLFL�
SDWHG PRVW UHDVRQDEOH JURXQGV IRU FULWLFLVP� LQ RWKHU
ZRUGV� KH KDV DOUHDG\ OHDUQW WR GULYH ZLWK GXH FDUH DQG
DWWHQWLRQ���

6HFRQG� HYHQ ZKHQ SDSHUV DUH DFFHSWHG� WKH UH�

YLHZHUV PD\ VXJJHVW VXEVWDQWLYH �RU VW\OLVWLF� FKDQJHV
WKDW QHHG WR EH PDGH� ,Q VRPH FDVHV� UHYLHZHUV FDWFK

LPSRUWDQW HUURUV� DV WKLV VFLHQWLVW� LQWHUYLHZHG E\
:DUUHQ +DJVWURP� FRQIHVVHV� �$ FRXSOH RI WLPHV UHYLHZ�
HUV IRU WKH MRXUQDOV FKDOOHQJHG P\ SDSHUV� ,Q RQH FDVH

WKH UHYLHZHU ZDV FRPSOHWHO\ ZURQJ� LQ WKH RWKHU FDVH ,
ZDV FRPSOHWHO\ ZURQJ ���� ,Q WKH ODWWHU FDVH , ZDV FRP�

SOHWHO\ ZURQJ DQG WKDQNIXO WR WKH UHYLHZHU���� )RU WKLV
UHDVRQ� LW PD\ DFWXDOO\ EH GDQJHURXV IRU VFLHQWLVWV WR

SDUWLFLSDWH LQ XQUHYLHZHG MRXUQDOV RU HYHQWV�

,Q UHFHQW \HDUV PDQ\ KDYH FKDOOHQJHG WKH DELOLW\
RI MRXUQDOV WR PDLQWDLQ TXDOLW\ LQ WKH IDFH RI LQFUHDVLQJ
DFFRXQWV RI IUDXG DQG HUURU� 7KH VFLHQWLILF FRPPXQLW\�
XQGHU KHDY\ FULWLFLVP IURP WKH SXEOLF DQG WKH KLJKHVW
OHYHOV RI JRYHUQPHQW� KDV FODLPHG WKDW WKH SUDFWLFH RI

SHHU UHYLHZ SUHYHQWV ZLGHVSUHDG IUDXG DQG GHFHSWLRQ�
2Q WKH RWKHU KDQG� WKH LQFUHDVLQJ QXPEHU RI KLJKO\�
SXEOLFL]HG FDVHV RI IUDXG KDYH PDGH LW FOHDU WKDW WKH

V\VWHP LV IDLOLQJ LQ VRPH LPSRUWDQW ZD\V� $V VFLHQFH KDV
EHFRPH PRUH FRPSHWLWLYH LQ UHFHQW GHFDGHV� WKH SUHV�
VXUHV RQ VFLHQWLVWV WR FUHDWH IUDXGXOHQW GDWD KDYH LQ�
FUHDVHG� $W WKH VDPH WLPH� DV VFLHQFH EHFRPHV LQFUHDV�

LQJO\ IUDJPHQWHG� LW EHFRPHV PRUH GLIILFXOW WR ILQG
TXDOLILHG UHYLHZHUV� 5HYLHZHUV RIWHQ GR QRW KDYH WKH
VNLOOV RU WDNH WKH WLPH WR GRXEOH FKHFN WKH GHWDLOV RI DOO
UHSRUWHG UHVXOWV� ,Q IDFW� ZKLOH SHHU UHYLHZ FDQ PRQLWRU

DFFXUDF\ DQG TXDOLW\ WR D FHUWDLQ H[WHQW� WKH VFLHQWLILF
FRPPXQLW\ KDV DOZD\V UHOLHG RQ D JUHDW GHDO RI VHOI�SR�
OLFLQJ WR FRQWURO IUDXG� 7KH HQWLUH V\VWHP RI SHHU UHYLHZ�
EDVHG RQ D GHOLFDWHO\�EDODQFHG FRPELQDWLRQ RI WUXVW DQG
YROXQWHHU ODERU� PD\ EH RQ WKH ZD\ WR EHFRPLQJ G\V�

7+( )8785( 2) 6&,(17,),& -2851$/6 , 6&+$))1(5 ���



IXQFWLRQDO� \HW QR QHZ PHWKRGV DUH UHDGLO\ DSSDUHQW DW
WKLV WLPH���

'LVWULEXWLQJ 5HZDUGVಧ3ULRULW\�
5HFRJQLWLRQ� 7HQXUH� DQG *UDQWV

:KDW RI WKH UROH RI MRXUQDO SXEOLFDWLRQ LQ VHFXULQJ UH�

ZDUGVಧEH WKH\ WHQXUH� JUDQWV� RU VLPSO\ UHFRJQLWLRQ"
$JDLQ� WKHUH LV D F\QLFDO YLHZSRLQW� WKLV WLPH H[SUHVVHG
E\ +DUROG :RRVWHU�

,W WXUQV RXW WKDW WKH UHDO SUREOHP LV QRW LQ VXEVWLWXWLQJ IRU

MRXUQDO SXEOLFDWLRQ� ZKLFK LV D IDLUO\ VLPSOH WHFKQLFDO PDW�
WHU� EXW LQ VXEVWLWXWLQJ IRU WKH SUHVWLJH DULVLQJ IURP MRXUQDO
SXEOLFDWLRQ� ZKLFK LV VRPHWKLQJ HOVH DJDLQ� , KDYH RFFDVLRQ�
DOO\ SURSRVHG WKDW WKLV SUREOHP FRXOG EH VROYHG E\ DXWKRU�
L]LQJ WKH FHQWUDO FRPSXWHU WR LVVXH %URZQLH SRLQWV ZKLFK
E\ XQLYHUVDO DFDGHPLF FRQYHQWLRQ ZRXOG EH IXOO\ VXEVWL�
WXWDEOH IRU LWHPV LQ SHUVRQDO ELEOLRJUDSKLHV���

-RXUQDOV GR VHUYH WR HVWDEOLVK SULRULW\ LQ UHVHDUFK�
DQG WKH SURWHFWLRQ RI VXFK SULRULW\ FODLPV LV LPSRUWDQW
WR UHVHDUFKHUV� 2QH RI WKH LURQLHV RI WKH RULJLQV RI WKH
VFLHQFH MRXUQDO LV WKDW WKH GHYHORSPHQW RI D V\VWHP WR

VDIHJXDUG FODLPV RI SULRULW\ ZDV D SUHUHTXLVLWH IRU PDN�
LQJ WKH SXEOLFDWLRQ RI UHVXOWV LQ WKH VFLHQWLILF MRXUQDO
SRVVLEOH� 3ULRU WR WKH DSSHDUDQFH RI WKH MRXUQDO� VFLHQ�
WLVWV DQG WHFKQLFLDQV DOLNH KDG FDUHIXOO\ JXDUGHG WKHLU
VHFUHWV XQWLO WKHLU FODLP WR SULRULW\ ZDV ZHOO HVWDEOLVKHG
DQG DQ\ VLJQLILFDQW PDWHULDO JDLQV KDG EHHQ UHDOL]HG�
:LWK 2OGHQEXUJ
V HVWDEOLVKPHQW RI WKH 3KLORVRSKLFDO
7UDQVDFWLRQV� D SXEOLF PHDQV RI FHUWLI\LQJ SULRULW\ LQ
VFLHQFH ZDV HVWDEOLVKHG�

2OGHQEXUJ
V FRUUHVSRQGHQWV XQGHUVWRRG WKDW WKH FRQWHQWV
RI WKHLU OHWWHUV ZHUH OLNHO\ WR EH UHDG RU VXPPDUL]HG DW WKH

VRFLHW\
V PHHWLQJV DQG WKDW DEVWUDFWV RI WKHP ZRXOG EH
HQWHUHG LQ LWV UHJLVWHU� 7KLV SURYLGHG D PHDQV IRU HVWDE�

OLVKLQJ SULRULW\ LQ VFLHQWLILF GLVFRYHU\� ZKLFK� DORQJ ZLWK
WKH UHFRJQLWLRQ DQG VWDWXV FRQIHUUHG E\ WKH OHDGLQJ VFLHQ�
WLILF VRFLHW\ LQ (XURSH� LQGXFHG PDQ\ QDWXUDO SKLORVRSKHUV
WR DFFHSW WKH QHZ QRUP RI IUHH FRPPXQLFDWLRQ RI VFLHQWLILF
LQIRUPDWLRQ���

:� +DJVWURP� LQ KLV ZRUN 7KH 6FLHQWLILF &RPPXQLW\�
KDV H[DPLQHG WKH LPSRUWDQFH RI SULRULW\ DQG UHFRJQLWLRQ
LQ VRPH GHWDLO� +DJVWURP
V EDVLF WKHVLV LV WKDW VFLHQWLVWV

SURGXFH SXEOLFDWLRQV DV JLIWV WR WKH FRPPXQLW\ LQ H[�

FKDQJH IRU WKH UHZDUGV RI UHFRJQLWLRQ DQG DFNQRZ�

OHGJPHQW� +RZHYHU� WKH UHZDUGV JR RQO\ WR WKRVH ZKR
DUH ILUVW� �7KH V\VWHP RI LQFHQWLYHV LQ VFLHQFH GRHV QRW
HQFRXUDJH ZRUNHUV WR GHYRWH WKHLU HIIRUWV WR UHSHDWLQJ
SDVW DFFRPSOLVKPHQWV ZKHQ WKH UHFRUG RI VXFK DFFRP�

SOLVKPHQWV LV DYDLODEOH LQ OLEUDULHV���� $W WKH VDPH WLPH

+DJVWURP DUJXHV DJDLQVW WKH LPSRUWDQFH RI WKH UHZDUGV
RI PRQH\ DQG SRVLWLRQ�

,W LV DOOHJHG WKDW VFLHQWLVWV SXEOLVK� VHOHFW SUREOHPV� DQG
VHOHFW PHWKRGV LQ RUGHU WR PD[LPL]H WKHVH UHZDUGV� 8QL�

YHUVLI\ SROLFLHV WKDW EDVH DGYDQFHPHQW DQG VDODU\ RQ

TXDQWLW\ RI SXEOLFDWLRQ VRPHWLPHV VHHP WR LPSO\ WKDW
WKLV LV WUXH� WKDW VFLHQWLVWV
 UHVHDUFK FRQWULEXWLRQV DUH QRW

IUHHO\ JLYHQ JLIWV DW DOO EXW DUH� LQVWHDG� VHUYLFHV LQ UHWXUQ
IRU VDODU\ ��� DQ H[SODQDWLRQ RI VFLHQWLILF EHKDYLRU LQ
WHUPV RI H[WULQVLF UHZDUGV LV ZHDNHQHG E\ WKH IDFW WKDW

PDQ\ VFLHQWLVWV LQ HOLWH SRVLWLRQV� ZKRVH H[WULQVLF UH�

ZDUGV ZLOO EH XQDIIHFWHG E\ WKHLU EHKDYLRU� FRQWLQXH WR

EH KLJKO\ SURGXFWLYH DQG WR FRQIRUP WR VFLHQWLILF JRDOV
DQG QRUPV���

%\ DW OHDVW RQH PHDVXUHಧWKH FRPSHWLWLRQ IRU FHU�
WDLQ IHGHUDO JUDQWVಧLW GRHV DSSHDU WKDW VFLHQFH LQ WKH
8�6� KDV EHFRPH PRUH FRPSHWLWLYH LQ WKH GHFDGHV VLQFH

+DJVWURP
V ZRUN ZDV SXEOLVKHG��� 0RVW FRQWHPSRUDU\
REVHUYHUV HPSKDVL]H LPSRUWDQFH RI WKH H[WULQVLF UH�

ZDUGV RI JUDQWV DQG SRVLWLRQV� �7KH UHZDUG V\VWHP IRU
VFKRODUV DQG VFLHQWLVWV GHSHQGV IRU QRZ RQ WUDGLWLRQDO

SXEOLFDWLRQ DV D GHILQLQJ FULWHULRQ IRU UDQN DQG VWDWXV�
ZLWK WKH UHDO FRPSHQVDWLRQ IRU SXEOLFDWLRQ FRPLQJ QRW

IURP VDOHV RI WKH PDWHULDO LWVHOI EXW IURP WKH DGYDQFH�
PHQW LQ UDQN� VDODU\� DQG SUHVWLJH WKDW SXEOLFDWLRQ PDNHV
SRVVLEOH���� 2QH XVHIXO ZD\ RI YLHZLQJ WKLV LVVXH LV

SURYLGHG E\ /DWRXU� ZKR RXWOLQHV D �F\FOH RI FUHGLELOLW\�
LQ ZKLFK SUHVWLJH� UHFRJQLWLRQ� SRVLWLRQV� DQG JUDQWV DUH

LQWULQVLFDOO\ OLQNHG WRJHWKHU� ��

%XLOGLQJ 6FLHQWLILF &RPPXQLWLHV

)LQDOO\ MRXUQDOV RIWHQ VHUYH WR FHPHQW WRJHWKHU D JURXS
RI UHVHDUFKHUV� DQ LQYLVLEOH FROOHJH� LQ PDQ\ ZD\V� �7KH

YHU\ H[LVWHQFH RI D MRXUQDO LPSOLHV D GHJUHH RI VRFLDELOLW\
DPRQJVW WKRVH ZKR VXEVFULEH WR LW� 7KH KDOOPDUN RI D

QHZ GLVFLSOLQH LV WKH HVWDEOLVKPHQW RI D VSHFLDOL]HG MRXU�
QDO FDWHULQJ WR WKH VFKRODUO\ QHHGV RI LWV H[SRQHQWV� ,W
FRQVWLWXWHV DQ DFW RI VROLGDULW\ DQG VRGDOLW\� DQG SRODU�
L]HV WKH VXEMHFW DURXQG LW���� 7KH LQWURGXFWRU\ SDJHV WR
WKH ILUVW LVVXH RI D MRXUQDO RU WKH SURPRWLRQDO PDWHULDO
IRU LW RIWHQ H[SOLFLWO\ GLVFXVV WKLV IXQFWLRQ� 7KXV LQ WKH

LQWURGXFWRU\ UHPDUNV WR 9RO� � RI &RJQLWLYH 6FLHQFH� WKH
HGLWRU H[SODLQV� �5HFHQWO\ WKHUH KDV EHJXQ WR JURZ D

FRPPXQLW\ RI SHRSOH IURP GLIIHUHQW GLVFLSOLQHV� ZKR
ILQG WKHPVHOYHV WDFNOLQJ D FRPPRQ VHW RI SUREOHPV LQ
QDWXUDO DQG DUWLILFLDO LQWHOOLJHQFH ���� 7KH ZRUN RI WKHVH
UHVHDUFKHUV LV FRQYHUJLQJ WRZDUG D FRKHUHQW SRLQW RI
YLHZ WKDW LV GLIIHUHQW IURP WKH IRFXV RI DQ\ RI WKH FXUUHQW
MRXUQDOV���� $V VXFK� WKH MRXUQDO WDNHV LWV SODFH ZLWK
RWKHU PDQLIHVWDWLRQV RI JURXS VSLULW IRXQG LQ PHHWLQJV�
FRQIHUHQFHV� DQG UHWUHDWV� DQG� QRZ� YLD HOHFWURQLF EXOOH�
WLQ ERDUGV�
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&RQFOXVLRQV
:KDW DUH WKH OHVVRQV WR EH OHDUQHG IURP WKLV H[DPLQDWLRQ
RI WKH GHYHORSPHQW RI WKH VFLHQWLILF MRXUQDO DQG LWV HV�

VHQWLDO IXQFWLRQV"

႑ (QDEOLQJ WHFKQRORJLHV PD\ QRW EH VXIILFLHQW WR
EULQJ DERXW PDMRU FKDQJHV LQ FRPPXQLFDWLRQ
IRUPV� 7HFKQRORJ\ KDG OLWWOH WR GR ZLWK WKH RULJLQV
RI WKH VFLHQWLILF MRXUQDO� ,W ZDV WKH FKDQJHV LQ VFL�
HQFH LWVHOI WKDW GURYH WKH GHYHORSPHQW RI WKLV QHZ
IRUP RI FRPPXQLFDWLRQ� $W WKH SUHVHQW WLPH QHZ

LQIRUPDWLRQ WHFKQRORJLHV DUH DW KDQG� DQG DQ HIIL�
FLHQW GHOLYHU\ PHFKDQLVP LV QRZ DYDLODEOH LQ WKH
,QWHUQHW� 1HYHUWKHOHVV� LW LV WKH H[WHUQDO FKDQJHV�
WKH FKDQJHV LQ VFLHQFH LWVHOI� RU DVSHFWV RI WKH FXU�
UHQW V\VWHP WKDW DUH EHFRPLQJ G\VIXQFWLRQDO�
ZKLFK PD\ ILQDOO\ EULQJ DERXW WKH VKLIW WR HOHFWURQ�
LFV� (OHFWURQLF MRXUQDOV WKDW FDQ PDNH SDSHUV DYDLO�
DEOH LPPHGLDWHO\ DIWHU SHHU UHYLHZ� WKDW FDQ HOLPL�
QDWH EDFNORJV� WKDW FDQ UHFDSWXUH VRPH RI WKH
LQWHUDFWLYH TXDOLWLHV RI HDUO\ MRXUQDOV� RU WKDW FDQ
DOORZ UHVHDUFKHUV WR SUHVHQW QHZ FRPSXWHU VLPX�
ODWLRQV ZLOO KDYH DQ HQRUPRXV DSSHDO�

႑ 1HZ IRUPV RI FRPPXQLFDWLRQ DUH VORZ WR GHYHORS
DQG WR WDNH IXOO DGYDQWDJH RI QHZ FDSDELOLWLHV� 7KH
IXOO\ PDWXUH IRUPV RI MRXUQDO DUWLFOHV DQG SULQWHG
ERRNV WRRN \HDUV WR GHYHORS� :H VKRXOG H[SHFW WKH
VDPH IURP HOHFWURQLF MRXUQDOV� :KLOH WKH HOHFWURQLF

MRXUQDO RI WKH IXWXUH PD\ EULQJ H[FLWLQJ QHZ IHD�
WXUHV DQG FDSDELOLWLHV DQG PD\ GUDPDWLFDOO\
FKDQJH WKH ZD\ ZH LQWHUDFW ZLWK LQIRUPDWLRQ� ZH
VKRXOG QRW H[SHFW LW WR DSSHDU IXOO�EORZQ RYHU�

QLJKW� :H FDQ HQYLVLRQ DQ HOHFWURQLF MRXUQDO WKDW
ZLOO DOORZ XV WR LQFRUSRUDWH K\SHUWH[W OLQNV ZLWKLQ
GRFXPHQWV DQG DPRQJ GLIIHUHQW GRFXPHQWV� :H
FDQ LPDJLQH D MRXUQDO WKDW ZLOO LQFRUSRUDWH YLGHR
DQG VRXQG� :H FDQ ORRN IRUZDUG WR WUDQVIHUULQJ D

PDWKHPDWLFDO HTXDWLRQ IURP D MRXUQDO DUWLFOH WR D

ORFDO V\VWHP DQG PDQLSXODWLQJ LW RU WDNLQJ DQ DO�

JRULWKP IURP D MRXUQDO DQG DQLPDWLQJ LW� :H PLJKW
HYHQ H[SHFW WKH MRXUQDO RI WKH IXWXUH WR VHHN RXW LWV
DXGLHQFH UDWKHU WKDQ YLFH YHUVD� $OO RI WKHVH IHD�

WXUHV� DQG PDQ\ PRUH� ZLOO SUREDEO\ EH SDUW RI WKH
MRXUQDO RI WKH IXWXUH� +RZHYHU� ZH VKRXOG H[SHFW
WKH HDUOLHVW HOHFWURQLF MRXUQDOV WR PLPLF WKHLU

SULQWHG DQFHVWRUV PXFK PRUH FORVHO\� MXVW DV WKH
HDUOLHVW ERRNV UHVHPEOHG PDQXVFULSWV DQG WKH HDU�
OLHVW VFLHQWLILF MRXUQDOV UHVHPEOHG SHUVRQDO OHWWHUV�
2QFH WKH XVHU FRPPXQLW\ KDV HPEUDFHG HOHFWURQLF
MRXUQDOV LQ D PRUH IDPLOLDU IRUP� PRUH DGYDQFHG
IHDWXUHV PD\ EHJLQ WR EHFRPH DYDLODEOH� 7KLV ZLOO

SUREDEO\ RFFXU RQO\ DIWHU D OHQJWK\ DQG VRPHZKDW
SDLQIXO SHULRG RI H[SHULPHQWDWLRQ ZKHQ ZH ZLOO

KDYH WR GHDO ZLWK D PXOWLSOLFLW\ RI IRUPV DQG LQWHU�
IDFHV�

႑ $XWKRUV PXVW KDYH FRQILGHQFH LQ HOHFWURQLF MRXU�
QDOV
 DELOLW\ WR VHUYH DV SXEOLF NQRZOHGJH� 7KLV
FHQWUDO IXQFWLRQ RI MRXUQDOV LV WKRURXJKO\ HPEHG�
GHG LQ WKH VFLHQWLILF SURFHVV DQG ZLOO QRW EH JLYHQ
XS HDVLO\� 7KH SHHU UHYLHZ SURFHVV DQG WKH YDOLGD�
WLRQ RI TXDOLW\ PXVW EH PDLQWDLQHG� 7KLV PD\
SURYH WR EH D GLIILFXOW KXUGOH IRU HOHFWURQLF MRXUQDOV
WR RYHUFRPH� EHFDXVH RI WKHLU DVVRFLDWLRQ ZLWK
RWKHU IRUPV RI QRQ�UHIHUHHG SXEOLFDWLRQV SUHVHQWO\
GLVWULEXWHG RYHU WKH ,QWHUQHW� $IWHU DQ LQLWLDO LQ�
IDWXDWLRQ ZLWK WKH YDULHW\ RI LQIRUPDWLRQ UHVRXUFHV

DYDLODEOH RQ WKH ,QWHUQHW� PDQ\ VFKRODUV DUH EH�

FRPLQJ GLVHQFKDQWHG ZLWK WKH TXDOLW\ RI PXFK RI
WKLV PDWHULDO� �� 7UXH UHIHUHHG HOHFWURQLF MRXUQDOV�
ZKLOH WKH\ ZLOO SUREDEO\ EH GLVWULEXWHG RQ WKH
QHWZRUN� ZLOO QHHG WR GLVDVVRFLDWH WKHPVHOYHV
IURP PDQ\ RI WKH HOHFWURQLF EXOOHWLQ ERDUGV FXU�

UHQWO\ DYDLODEOH� $W WKH RXWVHW� IRU WKHVH UHDVRQV�
PRVW VXFFHVVIXO HOHFWURQLF MRXUQDOV ZLOO SUREDEO\
EH HOHFWURQLF YHUVLRQV RI H[LVWLQJ SULQW MRXUQDOV
WKDW UHVHDUFKHUV DOUHDG\ NQRZ DQG UHVSHFW�

6FKRODUV PXVW DOVR EH FRQYLQFHG RI WKH SHUPD�
QHQFH DQG VWDELOLW\ RI HOHFWURQLF MRXUQDOV� 7KH\
PXVW IHHO WKDW WKHLU FRQWULEXWLRQV ZLOO UHPDLQ

WKURXJK WKH DJHV� DYDLODEOH WR SRWHQWLDO UHDGHUV�
DQG WKDW WKHVH FRQWULEXWLRQV ZLOO EH SURWHFWHG IURP
FRUUXSWLRQ� LQWHQWLRQDO RU XQLQWHQWLRQDO� 7KH\
PXVW DOVR IHHO WKDW WKH UHVXOWV RI WKHLU UHVHDUFK DUH

SXEOLFO\ DYDLODEOH� DQG QRW DFFHVVLEOH RQO\ E\ D

VPDOO HOLWH�
ವ 7KH LQIRUPDWLRQ FRQWHQW FDUULHG LQ WKH VWUXFWXUH RI
WKH FXUUHQW V\VWHP PXVW QRW EH ORVW �DW OHDVW XQWLO
WHFKQRORJ\ FDQ SURYLGH DOWHUQDWLYHV�� 7KH JURXS�
LQJ RI DUWLFOHV LQWR GLVFUHWH MRXUQDO WLWOHV ZLWK GLV�
WLQFWLYH LGHQWLWLHV� DQG WKH IRUPDW RI LQGLYLGXDO
DUWLFOHV� DGG VWUXFWXUH DQG PHDQLQJ WR WKH ERG\ RI
VFLHQWLILF NQRZOHGJH LQ VXEWOH ZD\V WKDW DUH QRW \HW
WKRURXJKO\ XQGHUVWRRG� �� (OHFWURQLF MRXUQDOV ZLOO
QHHG WR PDLQWDLQ PDQ\ RI WKHVH VWUXFWXUDO HOH�
PHQWV� :H FDQQRW H[SHFW PDVVLYH QHZ GDWDEDVHV
RI LQGLYLGXDO DUWLFOHV WR EH XVHIXO� MRXUQDO WLWOHV ZLOO
QHHG WR EH PDLQWDLQHG� :H FDQQRW H[SHFW UHDGHUV
WR SDJH WKURXJK VFUHHQV RI SODLQ $6&,, WH[W

VWULSSHG EDUH RI VWUXFWXUH DQG RI PXFK RI LWV PHDQ�
LQJ� 7KH VWUXFWXUH RI GRFXPHQWV VHUYHV WR RULHQW
UHDGHUV� UHDGHUV PXVW EH DEOH WR PRYH IURP RQH

VHFWLRQ RI DUWLFOH WR DQRWKHU HDVLO\� DQG WKH\ PXVW
EH DEOH WR ORFDWH DQG UH�UHDG VHFWLRQV HIILFLHQWO\�
)RU WKHVH UHDVRQV� SDJH LPDJHV� LQFOXGLQJ JUDSKLFV
DQG W\SRJUDSK\� PXVW EH UHFUHDWHG RQ VFUHHQ� 7KLV
ZLOO EH H[SHQVLYH DQG VORZ� DQG VXFK LPDJHV ZLOO
QHHG WR EH GLVSOD\HG RQ ODUJH�VFUHHQ JUDSKLFV
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WHUPLQDOV� 7KHVH IDFWRUV ZLOO OLPLW WKH VSHHG DW

ZKLFK HOHFWURQLF MRXUQDOV ZLOO EH IXOO\ DFFHSWHG�
2YHU WKH ORQJ UXQ DGYDQFHV LQ WHFKQRORJ\� EULQJ�
LQJ WRWDOO\ QHZ IRUPV RI VHDUFKLQJ� GLVSOD\LQJ� DQG
OLQNLQJ LQIRUPDWLRQ� PD\ DOORZ XV WR UHOLQTXLVK RI
VRPH RI WKHVH VWUXFWXUDO HOHPHQWV� 2XU ZKROH ZD\
RI YLHZLQJ DQG LQWHUDFWLQJ ZLWK LQIRUPDWLRQ PD\
VRPHGD\ XQGHUJR FKDQJHV DW WKH PRVW HVVHQWLDO
OHYHO� SHUPLWWLQJ GUDPDWLFDOO\ QHZ IRUPV WR

HYROYH�
႑ (OHFWURQLF MRXUQDOV PXVW EH DEOH WR VHUYH WKH VRFLDO
QHHGV RI VXE�GLVFLSOLQHV RI VFKRODUV� 7KH WUDFN UH�

FRUG IRU HOHFWURQLF SXEOLFDWLRQV LV DOUHDG\ JRRG LQ
WKLV UHVSHFW� 1HZ FRPPXQLWLHV DUH EHLQJ EXLOW DQG
PDLQWDLQHG FRQVWDQWO\ RQ WKH QHWZRUNV� 7KHUH LV
VRPH FKDQFH WKDW WKLV IXQFWLRQ RI MRXUQDOV PD\ EH
WDNHQ RYHU E\ WKH PRUH LQIRUPDO SXEOLFDWLRQV DO�

UHDG\ DYDLODEOH RQ WKH QHWZRUNV�

7KH IXWXUH RI HOHFWURQLF MRXUQDOV ZLOO KLQJH RQ

PDQ\ DGGLWLRQDO IDFWRUV WKDW KDYH QRW EHHQ WRXFKHG RQ

KHUH� VXFK DV HFRQRPLFV DQG FRS\ULJKW� 1HYHUWKHOHVV�
XQOHVV HOHFWURQLF MRXUQDOV FDQ PHHW WKH PRVW EDVLF QHHGV
RI UHVHDUFKHUV DQG UHDGHUV WKDW KDYH EHHQ VDWLVILHG E\
SULQW MRXUQDOV IRU DOPRVW ��� \HDUV� WKH\ ZLOO QRW EH
VXFFHVVIXO� :KHQ DQG KRZ WKH\ ZLOO EH DEOH WR GR VR LV
VWLOO DQ RSHQ TXHVWLRQ�

5HIHUHQFHV DQG 1RWHV

�� $QQ 2NHUVRQ� �3RUWUDLW RI WKH (OHFWURQLF -RXUQDOV
:RUOG� �SDSHU SUHVHQWHG DW WKH ,QWHUQDWLRQDO &RQIHUHQFH RQ

5HIHUHHG (OHFWURQLF -RXUQDOV� :LQQLSHJ� 0DQLWRED� 2FWREHU ��
������ 7KH FRQIHUHQFH SURFHHGLQJV DQG RWKHU QRWHV DUH EHLQJ
SUHSDUHG IRU DFFHVV YLD )73 IURP IWS�FF�XPDQLWRED�FD�H�MRXUQDO�

�� (OL]DEHWK (LVHQVWHLQ� 7KH 3ULQWLQJ 3UHVV DV DQ $JHQW RI
&KDQJH �&DPEULGJH� &DPEULGJH 8QLY� 3U�� ������

�� 'DYLG $� .URQLFN� $ +LVWRU\ RI 6FLHQWLILF DQG 7HFKQLFDO
3HULRGLFDOV� 7KH 2ULJLQV DQG 'HYHORSPHQW RI WKH 6FLHQWLILF DQG
7HFKQLFDO 3UHVV� ��������� �0HWXFKHQ� 1�-�� 6FDUHFURZ� ������
������

�� *HRUJH 6DUWRQ� 6L[ :LQJV� 0HQ RI 6FLHQFH LQ WKH 5HQDLV�
VDQFH �%ORRPLQJWRQ� ,QG�� ,QGLDQD 8QLY� 3U�� ������ ��

�� .URQLFN� $ +LVWRU\ RI 6FLHQWLILF DQG 7HFKQLFDO 3HULRGLFDOV�
���

�� 7KH 3KLORVRSKLFDO 7UDQVDFWLRQV RI WKH 5R\DO 6RFLHW\ RI ,RQ�
GRQ ZDV DFWXDOO\ SUHFHGHG E\ VHYHUDO PRQWKV E\ WKH ILUVW
LVVXHV RI WKH -RXUQDO GHV 6FDYDQV� SXEOLVKHG LQ 3DULV� +RZHYHU�
EHFDXVH RI WKH PRUH JHQHUDO QDWXUH RI WKH ODWWHU� WKH 3KLOR�

VRSKLFDO 7UDQVDFWLRQV LV JHQHUDOO\ FRQVLGHUHG WKH ILUVW WUXO\
VFLHQWLILF MRXUQDO�

�� &KDUOHV %D]HUPDQ� 6KDSLQJ :ULWWHQ .QRZOHGJH� 7KH *HQUH
DQG $FWLYLW\ RI WKH ([SHULPHQWDO $UWLFOH LQ 6FLHQFH �0DGLVRQ�
:LVH�� 8QLY� RI :LVFRQVLQ 3U�� ������ FKDSWHUV � DQG ��

�� -DQ 2OVHQ� �,PSOLFDWLRQV RI (OHFWURQLF -RXUQDO /LWHUDWXUH
IRU 6FKRODUV� �3K�'� GLVVHUWDWLRQ� &RUQHOO 8QLYHUVLW\� ������ ���

�� )RU D WKRURXJK GLVFXVVLRQ RI WKLV LVVXH VHH %D]HUPDQ�
6KDSLQJ :ULWWHQ .QRZOHGJH� DQG 6WHYHQ 6KDSLQ� �3XPS DQG
&LUFXPVWDQFH� 5REHUW %R\OH
V /LWHUDU\ 7HFKQRORJ\�� 6RFLDO
6WXGLHV RI 6FLHQFH �� ������� ��������

��� %D]HUPDQ� 6KDSLQJ :ULWWHQ .QRZOHGJH� FKDSWHU ��
��� $QGUHZ 'LOORQ� -RKQ 5LFKDUGVRQ� DQG &OLII 0F.QLJKW�

�7RZDUGV WKH 'HYHORSPHQW RI D )XOO�WH[W� 6HDUFKDEOH 'DWD�
EDVH� ,PSOLFDWLRQV IURP D 6WXG\ RI -RXUQDO 8VDJH�� %ULWLVK

-RXUQDO RI $FDGHPLF /LEUDULDQVKLS � �6SULQJ ������ ������ DQG
2OVHQ� ,PSOLFDWLRQV RI (OHFWURQLF -RXUQDO /LWHUDWXUH IRU 6FKRODUV�

��� 2OVHQ� �,PSOLFDWLRQV RI (OHFWURQLF -RXUQDO /LWHUDWXUH IRU
6FKRODUV�� ���

��� %D]HUPDQ� 6KDSLQJ :ULWWHQ .QRZOHGJH� ����
��� 'DYLG .URQLFN� �3HHU 5HYLHZ LQ ��WK�&HQWXU\ 6FLHQWLILF

-RXUQDOLVP�� -RXUQDO RI WKH $PHULFDQ 0HGLFDO $VVRFLDWLRQ ���

�0DUFK �������� �����
��� -RKQ %XUQKDP� �7KH (YROXWLRQ RI (GLWRULDO 3HHU 5H�

YLHZ�� -RXUQDO RI WKH $PHULFDQ 0HGLFDO $VVRFLDWLRQ ��� �0DUFK ��
������ ��������

��� )RU VRPH RI WKH PDQ\ RWKHU PRGHOV ZKLFK KDYH EHHQ

SURSRVHG� VHH� $$8 7DVN )RUFH RQ D 1DWLRQDO 6WUDWHJ\ IRU

0DQDJLQJ 6FLHQWLILF DQG 7HFKQRORJLFDO ,QIRUPDWLRQ� $SSHQGL[
%� ����� 'DYLG )� %UDLOVIRUG� �$GREH $FUREDWಧWKH (OHFWURQLF
'RFXPHQW &DWDO\VW"� �SDSHU SUHVHQWHG DW WKH ,QWHUQDWLRQDO
&RQIHUHQFH RQ 5HIHUHHG (OHFWURQLF -RXUQDOV� :LQQLSHJ� 0DQL�
WRED� ������ $UWKXU +HUVFKPDQ� �7KH 3ULPDU\ -RXUQDO� 3DVW�
3UHVHQW� DQG )XWXUH�� -RXUQDO RI&KHPLFDO 'RFXPHQWDWLRQ �� �)HE�
������ ������ 0DUFHO &� /DIROOHWWH� 6WHDOLQJ LQWR 3ULQW� )UDXG�
3ODJLDULVP� DQG 0LVFRQGXFW LQ 6FLHQWLILF 3XEOLVKLQJ �%HUNHOH\�
&DOLI�� 8QLY� RI &DOLIRUQLD 3U�� ������ DQG 'DYLG 5RGJHUV�
�0DLQWDLQLQJ 6FKRODUO\ 4XDOLW\ LQ (OHFWURQLF -RXUQDOV� �SDSHU
SUHVHQWHG DW WKH ,QWHUQDWLRQDO &RQIHUHQFH RQ 5HIHUHHG (OHF�
WURQLF -RXUQDOV� :LQQLSHJ� 0DQLWRED� ������ :DVKLQJWRQ� '�&��
$VVRFLDWLRQ IRU 5HVHDUFK /LEUDULHV� �����

��� :DUUHQ +DJVWURP� 7KH 6FLHQWLILF &RPPXQLW\ �1HZ <RUN�
%DVLF %RRNV� ������ ��

��� %UXQR /DWRXU DQG 6WHYH :RROJDU� /DERUDWRU\ /LIH� 7KH
&RQVWUXFWLRQ RI6FLHQWLILF )DFWV� �G HG� �3ULQFHWRQ� 1�-�� 3ULQFHWRQ
8QLY� 3U�� ������ ���

��� 'LDQD &UDQH� �7KH *DWHNHHSHUV RI 6FLHQFH� 6RPH )DF�
WRUV $IIHFWLQJ WKH 6HOHFWLRQ RI $UWLFOHV IRU 6FLHQWLILF -RXUQDOV��
7KH $PHULFDQ 6RFLRORJLVW �1RYHPEHU ������ ��������

��� 6KDSLQ� �3XPS DQG &LUFXPVWDQFH� 5REHUW %R\OH
V /LWHU�
DU\ 7HFKQRORJ\�� ����

��� 3UHIDFH WR +DUPRQLFH 0XQGL� %RRN 9� TXRWHG LQ $UWKXU
.RHVWOHU� 7KH 6OHHSZDONHUV �1HZ <RUN� 0DF0LOODQ� ������ ����

��� +DUULHW =XFNHUPDQ DQG 5REHUW .� 0HUWRQ� �3DWWHUQV RI
(YDOXDWLRQ LQ 6FLHQFH� ,QVWLWXWLRQDOLVDWLRQ� 6WUXFWXUH DQG )XQF�
WLRQV RI WKH 5HIHUHH 6\VWHP�� LQ 7KH 6FLHQWLILF -RXUQDO� HG� $UWKXU
-DFN 0HDGRZV �/RQGRQ� $VOLE� ������ �������

��� ,ELG�� ����
��� -DQLFH %H\HU� �(GLWRULDO 3ROLFLHV DQG 3UDFWLFHV DPRQJ

/HDGLQJ -RXUQDOV LQ )RXU 6FLHQWLILF )LHOGV�� 6RFLRORJLFDO 4XDU�
WHUO\ �� �:LQWHU ������ ���

��� /DWRXU� /DERUDWRU\ /LIH� ���
��� )RU DQ LQWHUHVWLQJ GLVFXVVLRQ RI WKLV LVVXH� VHH

%D]HUPDQ� 6KDSLQJ :ULWWHQ .QRZOHGJH� FKDSWHU ��
��� 2OVHQ� �,PSOLFDWLRQV RI (OHFWURQLF -RXUQDO /LWHUDWXUH IRU

6FKRODUV��
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��� 'HUHN -� GH 6ROOD 3ULFH� 6FLHQFH 6LQFH %DE\ORQ �1HZ +D�
YHQ� <DOH 8QLY� 3U�� ������ �������� ,W LV LQWHUHVWLQJ WR QRWH WKDW
WKHVH FRPPHQWV ZHUH PDGH EHIRUH WKH DGYHQW RI WKH ,QWHUQHW�

��� $Q H[FHOOHQW� FRPSUHKHQVLYH UHYLHZ RI WKLV ILHOG FDQ EH
IRXQG LQ )� :� /DQFDVWHU� 7RZDUGV D 3DSHUOHVV ,QIRUPDWLRQ 6\VWHP
�1HZ <RUN� $FDGHPLF 3U�� ����� DQG LQ WKH HDUO\ YROXPHV RI WKH
$QQXDO 5HYLHZ RI ,QIRUPDWLRQ 6FLHQFH DQG 7HFKQRORJ\ �0HGIRUG�
1�-�� /HDUQHG ,QIRUPDWLRQ� ����� ��

��� $PHULFDQ 3V\FKRORJLFDO $VVRFLDWLRQ� 5HSRUWV RI WKH
$PHULFDQ 3V\FKRORJLFDO $VVRFLDWLRQ
V 3URMHFW RQ 6FLHQWLILF ,QIRUPD�
WLRQ ([FKDQJH LQ 3V\FKRORJ\� YRO� ��� �:DVKLQJWRQ� '�&�� $PHUL�
FDQ 3V\FKRORJLFDO $VVRFLDWLRQ� ����������� 7KH UHVXOWV RI WKLV

VWXG\ DUH DOVR VXPPDUL]HG LQ :LOOLDP '� *DUYH\ DQG %HOYHU
*ULIILWK� �6FLHQWLILF ,QIRUPDWLRQ ([FKDQJH LQ 3V\FKRORJ\�� 6FL�
HQFH �'HFHPEHU ��������� ��������

��� $PHULFDQ 3V\FKRORJLFDO $VVRFLDWLRQ� 5HSRUWV RI WKH
$PHULFDQ 3V\FKRORJLFDO $VVRFLDWLRQ
V 3URMHFW RQ 6FLHQWLILF ,QIRUPD�
WLRQ ([FKDQJH LQ 3V\FKRORJ\� YRO� �� S� ���� ,W VKRXOG EH QRWHG
WKDW WKH ILHOG RI SV\FKRORJ\ LQFOXGHV SUDFWLWLRQHUV DV ZHOO DV
DFDGHPLFV� DQG WKDW WKLV ZRXOG UHVXOW LQ D ORZHU SHUFHQWDJH
WKDQ WKDW IRXQG LQ D SXUH UHVHDUFK ILHOG�

��� ,ELG� ����
��� 7KRPDV -� $OOHQ� 0DQDJLQJ WKH )ORZ RI 7HFKQRORJ\ �&DP�

EULGJH� 0DVV�� 0,7 3U�� ������ ���
��� 'LDQD &UDQH� ,QYLVLEOH &ROOHJHV �&KLFDJR� 8QLY� RI &KL�

FDJR 3U�� ������
��� )D[RQ ,QVWLWXWH� $Q ([DPLQDWLRQ RI :RUN�UHODWHG ,QIRUPD�

WLRQ $FTXLVLWLRQ DQG 8VDJH DPRQJ 6FLHQWLILF� 0HGLFDO� DQG 7HFKQLFDO
)LHOGV �:HVWZRRG� 0DVV�� )D[RQ &RPSDQ\� ������ ��

��� 6WHYDQ +DPDG� �6FKRODUO\ 6N\ZULWLQJ DQG WKH 3UHSXE�
OLFDWLRQ &RQWLQXXP RI 6FLHQWLILF ,QTXLU\�� 3V\FKRORJLFDO 6FLHQFH
� �1RYHPEHU ������ ����

��� $OOHQ� 0DQDJLQJ WKH )ORZ RI 7HFKQRORJ\� DQG )D[RQ ,QVWL�

WXWH� $Q ([DPLQDWLRQ RI :RUN�UHODWHG ,QIRUPDWLRQ $FTXLVLWLRQ DQG

8VDJH DPRQJ 6FLHQWLILF� 0HGLFDO� DQG 7HFKQLFDO )LHOGV�
��� %HOYHU *ULIILWK DQG $� -DPHV 0LOOHU� �1HWZRUNV RI ,QIRU�

PDWLRQ &RPPXQLFDWLRQ DPRQJ 6FLHQWLILFDOO\ 3URGXFWLYH 6FL�

HQWLVWV�� LQ &RPPXQLFDWLRQ DPRQJ 6FLHQWLVWV DQG (QJLQHHUV� HG�
&DUQRW 1HOVRQ DQG 'RQDOG 3ROORFN �/H[LQJWRQ� 0DVV�� +HDWK
/H[LQJWRQ %RRNV� ������ ����

��� 'DYLG 6WRGROVN\� TXRWLQJ %� 5HLG� JLYHV VRPH

DVWRQLVKLQJ ILJXUHV RQ WKH VL]H DQG JURZWK RI QHWZRUN GLVFXV�
VLRQ JURXSV� �&RPS�JURXSZDUH KDG D UHDGHUVKLS RI DERXW

������ SHUVRQV DIWHU LWV ILUVW PRQWK RI RSHUDWLRQ�� 'DYLG

6WRGROVN\� �$UFKLYLQJ 6HFXUH ,QWHUDFWLRQV�� 3V\FKRORJLFDO 6FL�
HQFH � �1RYHPEHU ������ ��������

��� *DUYH\� �6FLHQWLILF ,QIRUPDWLRQ ([FKDQJH LQ 3V\FKRO�
rJ\�� 6FLHQFH �'HFHPEHU ��������� �����

��� &UDQH� ,QYLVLEOH &ROOHJHV� DQG $OOHQ� 0DQDJLQJ WKH )ORZ RI
7HFKQRORJ\�

��� 1� 'DYLG 0HUPLQ� �:KDW
V :URQJ LQ &RPSXWRSLD"�
3K\VLFV 7RGD\ �$SULO ������ �����

��� $OOHQ� 0DQDJLQJ WKH )ORZ RI 7HFKQRORJ\�
��� $PHULFDQ 3V\FKRORJLFDO $VVRFLDWLRQ� 5HSRUWV RI WKH

$PHULFDQ 3V\FKRORJLFDO $VVRFLDWLRQ
V 3URMHFW RQ 6FLHQWLILF ,QIRUPD�
WLRQ ([FKDQJH LQ 3V\FKRORJ\� YRO� �� S� ���

��� ,ELG�� ����
��� -DPHV *OHLFK� *HQLXV �1HZ <RUN� 3DQWKHRQ %RRNV� ������

����
��� 2OVHQ� �,PSOLFDWLRQV RI (OHFWURQLF -RXUQDO /LWHUDWXUH IRU

6FKRODUV�� ���
��� ,ELG�� ���
��� (OVHYLHU 6FLHQFH 3XEOLVKHUV� ,QIRUPDWLRQ RQ ,QIRUPDWLRQ

�1HZ <RUN� (OVHYLHU 6FLHQFH 3XEOLVKHUV� ������
��� -RVHSK +� .XQH\� �1HZ 'HYHORSPHQWV LQ 3ULPDU\ -RXU�

QDO 3XEOLFDWLRQ�� -RXUQDO RI &KHPLFDO 'RFXPHQWDWLRQ �� �)HE�
������ ���

��� -� 0� =LPDQ� 3XEOLF .QRZOHGJH� $Q (VVD\ &RQFHUQLQJ WKH
6RFLDO 'LPHQVLRQ RI 6FLHQFH �/RQGRQ� &DPEULGJH 8QLY� 3U��
������ ����

��� +DJVWURP� 7KH 6FLHQWLILF &RPPXQLW\� ���
��� )RU DQ LQWHUHVWLQJ GLVFXVVLRQ RI WKLV WRSLF VHH /DIROOHWWH�

6WHDOLQJ LQWR 3ULQW�
��� +DUROG :RRVWHU� �7KH )XWXUH RI 6FLHQWLILF 3XEOLVKLQJಧ

2U� :KDW :LOO 6FLHQWLVWV EH 'RLQJ IRU %URZQLH 3RLQWV"� LQ 7KH

6FLHQWLILF -RXUQDO� ���
��� :LOOLDP (DPRQ� �)URP WKH 6HFUHWV RI 1DWXUH WR 3XEOLF

.QRZOHGJH�� LQ 5HDSSUDLVDOV RI WKH 6FLHQWLILF 5HYROXWLRQ� HG�
'DYLG &� /LQGEHUJ DQG 5REHUW 6� :HVWPDQ �&DPEULGJH� &DP�
EULGJH 8QLY� 3U�� ������ ����

��� +DJVWURP� 7KH 6FLHQWLILF &RPPXQLW\� ���
��� ,ELG�� ���
��� 'DU\O (� &KXELQ DQG (GZDUG -� +DFNHWW� 3HHUOHVV 6FLHQFH�

3HHU 5HYLHZ DQG 8�6� 6FLHQFH 3ROLF\� 681< 6HULHV LQ 6FLHQFH�
7HFKQRORJ\� DQG 6RFLHW\� HG� 6DO 5HVWLYR �$OEDQ\� 1�<�� 6WDWH
8QLY� RI 1HZ <RUN 3U�� ������ ���

��� $QWKRQ\ 0� &XPPLQJV� 0DUFLD /� :LWWH� :LOOLDP *�
%RZQH� /DXUD 2� /D]DUXV� DQG 5LFKDUG +� (NPDQ� 8QLYHUVLW\
/LEUDULHV DQG 6FKRODUO\ &RPPXQLFDWLRQ �:DVKLQJWRQ� '�&�� $VVR�
FLDWLRQ RI 5HVHDUFK /LEUDULHV� ������ [[Y�

��� /DWRXU� /DERUDWRU\ /LIH� ����
��� =LPDQ� 3XEOLF .QRZOHGJH� ����
��� $OODQ &ROOLQV� �:K\ &RJQLWLYH 6FLHQFH�� &RJQLWLYH 6FL�

HQFH � �-DQ� ������ ����
��� )D[RQ ,QVWLWXWH� �,PSDFW RI (OHFWURQLF 0HGLD RQ 6FLHQ�

WLILF 5HVHDUFK� &RPPXQLFDWLRQ DQG &ROODERUDWLRQ� �:HVW�
ZRRG� 0DVV�� )D[RQ &RPSDQ\� ������

��� )RU D PRUH GHWDLOHG GLVFXVVLRQ RI WKHVH LVVXHV VHH 2OVHQ�
�,PSOLFDWLRQV RI (OHFWURQLF -RXUQDO /LWHUDWXUH IRU 6FKRODUV��

7+( )8785( 2) 6&,(17,),& -2851$/6 , 6&+$))1(5 ���
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1�62 35(66
3XEOLVKHU IRU WKH 1DWLRQDO ,QIRUPDWLRQ 6WDQGDUGV 2UJDQL]DWLRQ �1,62�

=���������� ,QIRUPDWLRQ 5HWULHYDO
6HUYLFH 'HILQLWLRQ DQG 3URWRFRO

�9HUVLRQ ��
=����� LV DW WKH KHDUW RI WRGD\
V
DXWRPDWHG OLEUDU\ V\VWHPV� ,W PDNHV LW

SRVVLEOH IRU DQ\ OLEUDU\ WR H[WHQG LWV
UHDFK EH\RQG LWV RZQ FROOHFWLRQ WR WDS
WKH UHVRXUFHV RI UHPRWH FROOHFWLRQV
DQG GDWDEDVHV� %HVW RI DOO� XVHUV GRQ
W
KDYH WR OHDUQ WKH XVHU LQWHUIDFH RI WKH
UHPRWH V\VWHP�
3ULFH� ������
,6%1� �������������

=���������� *XLGHOLQHV IRU WKH

&RQVWUXFWLRQ� )RUPDW� DQG
0DQDJHPHQW RI 0RQROLQJXDO
7KHVDXUL

7KLV ���� HGLWLRQ LV WKH DXWKRULWDWLYH

JXLGH IRU FRQVWUXFWLQJ VLQJOH�
ODQJXDJH WKHVDXUL� RQH RI WKH PRVW
SRZHUIXO WRROV IRU LQIRUPDWLRQ
UHWULHYDO� :ULWWHQ E\ H[SHUWV� =�����
VKRZV KRZ WR IRUPXODWH GHVFULSWRUV�
HVWDEOLVK UHODWLRQVKLSV DPRQJ WHUPV�
DQG SUHVHQW WKH LQIRUPDWLRQ LQ SULQW
DQG RQ D VFUHHQ� $OVR LQFOXGHG DUH

WKHVDXUXV PDLQWHQDQFH SURFHGXUHV
DQG UHFRPPHQGHG IHDWXUHV IRU
WKHVDXUXV PDQDJHPHQW V\VWHPV�
3ULFH� ������
,6%1� �������������

=���������� &RPSXWHU 6RIWZDUH
'HVFULSWLRQ

&RPSXWHU VRIWZDUH FDQ VRPHWLPHV

GHI\ GHVFULSWLRQ� =����� JLYHV
JXLGHOLQHV IRU XQHTXLYRFDOO\ GHVFULE�
LQJ VRIWZDUH LQ DGYHUWLVLQJ� RQ WKH

SDFNDJLQJ DQG FDUULHU DQG ODEHOV� DQG
RQ WLWOH VFUHHQV�

3ULFH� � �����
,6%1� ������������;

=���������� &RPPRQ &RPPDQG

/DQJXDJH IRU 2QOLQH ,QWHUDFWLYH
,QIRUPDWLRQ 5HWULHYDO

8VHIXO WR V\VWHPV GHVLJQHUV WKDW ZDQW
WR VSHFLI\ D XQLIRUP FRPPDQG

WHUPLQRORJ\� =���������� GHVFULEHV
QLQHWHHQ QRQ�SURSULHWDU\ FRPPDQG
WHUPV IRU XVH LQ RQOLQH LQIRUPDWLRQ
UHWULHYDO V\VWHPV� 'HILQHV WKH YRFDEX�
ODU\� V\QWD[� DQG RSHUDWLRQDO PHDQLQJ
RI WKH FRPPDQGV�
3ULFH� ������
,6%1� �������������

1,62
3UHVV�

\RXU VRXUFH IRU
VWDQGDUGV IRU

GDWDEDVH PDQDJHPHQW
DQG GHVLJQ� LQIRUPDWLRQ
UHWULHYDO DQG QHWZRUNLQJ

6FKRODUO\ ,QIRUPDWLRQ DQG
6WDQGDUGL]DWLRQ

(OHYHQ H[SHUW SDSHUV GHVFULEH LQ GHWDLO
QDWLRQDO VWDQGDUGL]DWLRQ DFWLYLWLHV LQ

&DQDGD� &KLQD� -DSDQ� .RUHD�
6LQJDSRUH� WKH 8QLWHG .LQJGRP� DQG
WKH 8�6� 3URYLGHV D ZHDOWK RI LQIRUPD�
WLRQ DERXW JOREDO VWDQGDUGV GHYHORS�
PHQW� LQFOXGLQJ FRYHUDJH RI LQWHUQD�
WLRQDO VWDQGDUGL]DWLRQ ZRUN FDUULHG RXW

E\ WKH ,62 DQG 7& ��� DQG ,62�,(&
-7& �� (GLWHG E\ :LOOLDP (� 0RHQ
3ULFH� ������
,6%1� �������������

=���������� ([WHQGHG /DWLQ

$OSKDEHW &RGHG &KDUDFWHU 6HW
IRU %LEOLRJUDSKLF 8VH �$16(/�

&KDUDFWHU VHWV DUH D EDVLF EXLOGLQJ
EORFN RI DXWRPDWHG LQIRUPDWLRQ

V\VWHPV� =���������� SURYLGHV D

WDEOH RI FRGHG YDOXHV IRU WKH UHSUH�
VHQWDWLRQ RI FKDUDFWHUV RI WKH
H[WHQGHG /DWLQ DOSKDEHW LQ PDFKLQH�
UHDGDEOH IRUP IRU WKLUW\�ILYH ODQ�

JXDJHV ZULWWHQ LQ WKH /DWLQ DOSKDEHW
DQG IRU ILIW\�RQH URPDQL]HG ODQ�

JXDJHV�
3ULFH� ������
,6%1� �������������

7R RUGHU� FRQWDFW 1,62 3UHVV DW� 3�2� %R[ ���
2[RQ +LOO� 0' �����

����� ����1,62 ������
)D[� ����� ��������

&DWDORJV SURYLGHG IUHH RQ UHTXHVW�

5HPLQGHU� 6HW�XS D VWDQGLQJ RUGHU DQG UHFHLYH HDFK QHZ
VWDQGDUG LPPHGLDWHO\ RQ SXEOLFDWLRQ DQG JHW D GLVFRXQW�



7KH 3HRSOH 6SHDN� 7KH 'LVSHUVLRQ
DQG ,PSDFW RI 7HFKQRORJ\
LQ $PHULFDQ /LEUDULHV

5REHUW +DXSWPDQ
DQG &DURO /� $QGHUVRQ

:KDW LV WKH VWDWXV RI WHFKQRORJLFDO DSSOLFDWLRQV LQ
$PHULFDQ OLEUDULHV" +RZ PXFK �WHFKQRORJ\� GR PRVW

OLEUDULHV RI DOO W\SHV DQG VL]HV UHDOO\ KDYH" 'RHV WKH

OLWHUDWXUH� ZKLFK GHOLQHDWHV PDQ\ VXFFHVV VWRULHV� DFFX�
UDWHO\ UHSUHVHQW WKH VWDWXV RI LPSOHPHQWDWLRQV" :KDW

WHFKQRORJLFDO FKDOOHQJHV DUH IDFHG E\ SUDFWLRQHUV LQ WKH

ILHOGಧSHRSOH ZKR ZRUN LQ XQGHUIXQGHG DQG XQGHU�

VWDIIHG OLEUDULHV DQG VSHQG HDFK GD\ WU\LQJ WR GHOLYHU WKH
EHVW VHUYLFH SRVVLEOH JLYHQ WKHLU UHVRXUFHV" +RZ FORVH
DUH OLEUDULHV LQ WKH 8QLWHG 6WDWHV WR UHDFKLQJ WKHLU WHFK�

QRORJLFDO JRDOV IRU GHOLYHULQJ LQIRUPDWLRQ VHUYLFHV WR

XVHUV" 'RHV HYHU\ OLEUDU\ KDYH HYHU\WKLQJ LW QHHGV"

:KDW DUH WKH SUREOHPV DQG WKH FKDOOHQJHV SUHVHQWHG E\
WHFKQRORJLFDO DSSOLFDWLRQV" 7KHVH DUH WKH TXHVWLRQV
SRVHG LQ WKH DXWKRUV
 VXUYH\ GLVFXVVHG EHORZ� DQG WKH

SLFWXUH WKDW HPHUJHV LV PRVW LQWHUHVWLQJ�

, 5HFHQW 6XUYH\V

'XULQJ WKH WZHQWLHWK FHQWXU\� WHFKQRORJ\ KDV SOD\HG DQ

LQFUHDVLQJO\ LQIOXHQWLDO UROH LQ WKH GLVVHPLQDWLRQ RI LQ�
IRUPDWLRQ� (DUO\ PLFURILOP FROOHFWLRQV DQG DXWRPDWHG
FLUFXODWLRQ V\VWHPV KDYH JLYHQ ZD\ WR 23$&V DQG &'�

520V� ZKLFK LQ WXUQ ZLOO HYROYH RU EH UHSODFHG E\ PRUH
VRSKLVWLFDWHG LQQRYDWLRQV� /DUJH DFDGHPLF DQG UHVHDUFK
IDFLOLWLHV DUH QRZ DOPRVW HQWLUHO\ GHSHQGHQW RQ WHFKQRO�
RJ\� EXW HYHQ VPDOO VSHFLDO DQG SXEOLF OLEUDULHV FDQ

KDUGO\ IXQFWLRQ ZLWKRXW FRPSXWHUV� PRGHPV� &'�520
UHDGHUV� ID[ PDFKLQHV� DQG RWKHU HTXLSPHQW�

,Q WKH ODWH ����V� D QXPEHU RI VXUYH\V LQYHVWLJDWHG
WKH GLVSHUVLRQ DQG XWLOL]DWLRQ RI WHFKQRORJLFDO DSSOLFD�
WLRQV LQ OLEUDULHV DQG LQIRUPDWLRQ FHQWHUV� ,Q WKH VSULQJ
RI ����� IRU H[DPSOH� -RKQ %HUU\ GLVFRYHUHG WKDW EDVHG
RQ D VXUYH\ RI ����� /LEUDU\ -RXUQDO VXEVFULEHUV �ZLWK
����� UHVSRQGLQJ�� �PRUH WKDQ �� SHUFHQW RI WKH IDFLOLWLHV
HLWKHU KDYH DQ LQWHJUDWHG V\VWHP RU ZLOO EX\ RQH ZLWKLQ
WZR \HDUV�� &LUFXODWLRQ IROORZHG E\ DXWRPDWLF FDWDORJ�
LQJ DUH WKH PRGXOHV PRVW IUHTXHQWO\ FLWHG� %HUU\ QRWHV
WKDW �PRUH WKDQ �� SHUFHQW� RI WKH UHVSRQGHQWV KDYH

PLFURFRPSXWHUV� ZKLFK DUH XVHG LQ PDQ\ ZD\V� EXW

HVSHFLDOO\ IRU ZRUG SURFHVVLQJ� 7KH PRVW LQWHUHVWLQJ
ILQGLQJ LV WKDW PDQ\ LQVWLWXWLRQV KDYH KDG WR XSJUDGH
WKHLU V\VWHPV� RIWHQ QRW ORQJ DIWHU WKH LQLWLDO LQVWDOODWLRQ�

�

$ ���� VXUYH\ RI ��� 2&/& IDFLOLWLHV VKRZV WKDW
��� XVH PLFURFRPSXWHUV� D �WHQIROG LQFUHDVH� VLQFH

����� $ VLPLODU FKDQJH LV LQGLFDWHG IRU FRPSDFW GLVN

XVDJH� D UDWH RI �� LQ ����� ZKHQ RQ DYHUDJH HDFK OLEUDU\
KDG EXW RQH SURGXFW� WR ��� E\ ����� ZKHQ WKH WRWDO KDG
LQFUHDVHG WR ILYH SURGXFWV� ,QIR7UDF� (5,&� 3V\FKRORJLFDO
$EVWUDFWV� %RRNV LQ 3ULQW� DQG $FDGHPLF ,QGH[ DUH WKH WRS
ILYH LWHPV XVHG� )LQDOO\� ��� RI WKHVH OLEUDULHV XVH ID[
PDFKLQHV� SULPDULO\ IRU ,// WUDQVPLVVLRQV� �

$ VHULHV RI ����� ����� DQG ���� VXUYH\V RI ������
$PHULFDQ DQG (XURSHDQ OLEUDULHV� ZLWK UHWXUQ UDWHV

YDU\LQJ IURP ��� WR ���� VKRZV WKDW DERXW KDOI RI WKH
$PHULFDQ DQG RQO\ ���� RI WKH (XURSHDQ LQVWLWXWLRQV
XVH RSWLFDO SURGXFWV� $OWKRXJK WKH LPSRUWDQW $PHULFDQ
&'�520 PDWHULDOV DUH XVHG LQ (XURSH� QRQH RI WKH
(XURSHDQ LWHPV� H�J�� 0\ULDGH RU 9HU]HLFKQLV OLHIHUEDUHU
%LLFKHU� DUH XVHG LQ WKH 8QLWHG 6WDWHV� � 7KLV LV D GHWDLOHG
UHSRUW DQG LW GHVHUYHV IXUWKHU VFUXWLQ\�

,Q $XJXVW ����� WKH 6SHFLDO /LEUDULHV $VVRFLDWLRQ
VXUYH\HG LWV ������ PHPEHUV� 7KH VWXG\ ZDV GHVLJQHG
WR DVVHVV WKH FXUUHQW VWDWXV DQG LPSDFW RI WHFKQRORJ\�
SURMHFW VKRUW WHUP WHFKQRORJLFDO UHTXLUHPHQWV RI WKH

PHPEHUVKLS� DQG KHOS SORW IXWXUH GLUHFWLRQV IRU GHYHO�
RSLQJ WHFKQRORJLFDO WRROV DQG DSSOLFDWLRQV� )RXU WKRX�
VDQG RQH�KXQGUHG VL[WHHQ LQGLYLGXDOV UHWXUQHG WKH VXU�
YH\� D UHVSRQVH UDWH RI ������ 2I WKH �� WHFKQRORJLFDO
XVHV� ZRUG SURFHVVLQJ ZDV FLWHG PRVW RIWHQ ��������
IROORZHG E\ RQOLQH VHDUFKLQJ �������� ID[ �������� DQG
WHOHFRPPXQLFDWLRQV VRIWZDUH �������� 2QO\ ��� RI WKH
UHVSRQGHQWV XVH &'�520 SURGXFWV� 7KH DSSOLFDWLRQ RI
WHFKQRORJLHV ZDV SHUFHLYHG E\ ����� WR LQFUHDVH WKH
OHYHO RI VHUYLFH SURYLGHG� DQG ����� RI WKH UHVSRQGHQWV
SHUFHLYHG D JUHDWHU OHYHO RI XVHU VDWLVIDFWLRQ DV D UHVXOW
RI WHFKQRORJLFDO DSSOLFDWLRQV ZLWKLQ WKHLU RSHUDWLRQV� $
VWURQJ PDMRULW\� ������ LQGLFDWHG DQ LQFUHDVHG OHYHO RI

MRE VDWLVIDFWLRQ GXH WR QHZ WHFKQRORJLHV��
:H FRQFOXGH WKLV EULHI RYHUYLHZ E\ FLWLQJ WZR

SUHGLFWLYH UHSRUWV� )LUVW LV WKH ��������� 'HOSKL VWXG\
WKDW SURMHFWV WKH GLVSHUVLRQ RI LQIRUPDWLRQ WHFKQRORJ\ LQ
���� DQG ���� LQ )LQODQG� 7KH JRDO RI WKH UHVHDUFK ZDV

DVVHVVPHQW DQG VXPPDUL]DWLRQ RI WKH RSLQLRQV RI H[�
SHUWV DVVHPEOHG WR GLVFXVV LQIRUPDWLRQ WHFKQRORJ\ GH�
YHORSPHQWV DQG DSSOLFDWLRQV LQ )LQQLVK OLEUDULHV DQG
LQIRUPDWLRQ VHUYLFHV� 7KH �� H[SHUWV
 RSLQLRQV DUH VXP�

PDUL]HG LQ WDEOH O��

5REHUW +DXSWPDQ LV 5HIHUHQFH /LEUDULDQ� 6W� &ORXG 6WDWH
8QLYHUVLW\� 0LQQHVRWD� &DURO /� $QGHUVRQ LV 5HIHUHQFH /L�
EUDULDQ� 8QLYHUVLW\ RI $OEDQ\� 1HZ <RUN� 7KH DXWKRUV DUH

JUDWHIXO WR WKH IROORZLQJ 6W� &ORXG 6WDWH 8QLYHUVLW\ SHUVRQQHO�
'HDQ -RKQ %HUOLQJ� IRU KLV VXSSRUW RI VXUYH\ UHVHDUFK� &DWK�
HULQH :DO]� IRU KHU SHUFHSWLYH DQG LQGXVWULRXV ZRUN RQ WKH
VXUYH\ LQVWUXPHQW DQG VXEMHFW VHOHFWLRQ� DQG 0DU\ :RHOIHO
DQG 6XVDQ .OHLQ� IRU WKHLU WLUHOHVV HIIRUWV LQ JHWWLQJ WKH PDVVLYH
PDLOLQJ RXW� :H DSSUHFLDWH WKH KHOS RI WKRVH SHUVRQV DURXQG
WKH FRXQWU\ ZKR WRRN WKH WLPH WR UHVSRQG WR WKH VXUYH\�

',63(56,21 $1' ,03$&7 2) 7(&+12/2*< , +$8370$1 $1' $1'(5621 ���



7DEOH �

6XPPDU\ RI WKH 3UHGLFWLRQV

�� 2QOLQH VHDUFKLQJ LQ GDWDEDQNV FRQWDLQLQJ IDFWXDO
LQIRUPDWLRQ VXFK DV VWDWLVWLFDO� OHJDO� HFRQRP\� HWF�

�� 5HDGLQJ DQG EURZVLQJ HOHFWURQLF SURIHVVLRQDO MRXUQDOV
IRU ZRUN�UHODWHG LQIRUPDWLRQ JDWKHULQJ�

�� 0HUJLQJ GDWD IURP H[WHUQDO GDWDEDVHV ZLWK GDWD IURP
RQH
V RZQ RUJDQL]DWLRQ DQG XVLQJ LW DV RQH VLQJOH VRXUFH�

�� 8WLOL]DWLRQ RI DQ RQOLQH VHDUFKDEOH ORFDO PXOWLPHGLD

V\VWHP� VXFK DV FDVVHWWH RU RSWLFDO GLVF� FRQWDLQLQJ GDWD
WH[WXDO PDWHULDO� SLFWXUHV �DOVR PRYLQJ SLFWXUHV� DQG
VRXQG�

�� 8WLOL]DWLRQ RI WKH WHOHID[ HTXLSPHQW ZLWK WKH WUDQVIHU UDWH
RI DW OHDVW �� SDJHV SHU VHFRQG DQG WKH FDSDELOLW\ WR
VHQG ZKROH SXEOLFDWLRQV �ERRNV� MRXUQDOV� ZLWKRXW DGYDQFH
FRS\LQJ�

�� 8VH RI WKH ,6'1ಧ,QWHJUDWHG 6HUYLFHV 'LJLWDO 1HWZRUN�
L�H�� EURDGEDQG QHWZRUN ZLWK H�J�� PRYLQJ SLFWXUH
FDSDELOLW\�

�� 8WLOL]DWLRQ RI HOHFWURQLF PDLO IRU FRPPXQLFDWLRQ�
FRUUHVSRQGHQFH� DQG PDWHULDOV UHTXLVLWLRQV IURP DEURDG�

�� 3DUWLFLSDWLRQ LQ FRPSXWHU DQG WHOHFRQIHUHQFHV�

�� 8WLOL]DWLRQ RI D ZLUHOHVV� SRUWDEOH ZRUNVWDWLRQ IRU VHDUFKLQJ
LQ UHPRWH GDWDEDVHV DQG IRU FRPPXQLFDWLRQ ZLWK WKH ZRUN

SODFH GXULQJ WUDYHO� DWWHQGDQFH DW PHHWLQJV DQG

FRQIHUHQFHV� HWF�

��� 8WLOL]DWLRQ RI FRPSXWHUL]HG JXLGDQFH V\VWHPV ZLWK
EXLOW�LQ H[SHUW V\VWHPV WR UHSODFH XVHU HGXFDWLRQ�
JXLGHV� DQG PDQXDOV�

8VH DV 6HUYLFH 8VH DV 6HOI�6HUYLFH
�� RI WKH 7RWDO 8VH� �� RI WKH 7RWDO 8VH� 5DQN 2UGHU

LQ ���� �� �� �VW

LQ ���� �� �� �QG

LQ ���� �� �� �WK

LQ ���� � �� �WK

LQ ���� �� �� �UG

LQ ���� �� �� �WK

LQ ���� �� �� �WK

LQ ���� �� �� �WK

LQ ���� �� �� �WK

LQ ���� �� �� �WK

LQ ���� �� �� �WK

LQ ���� � �� �VW

LQ ���� �� �� �QG

LQ ���� �� �� �WK

LQ ���� � �� �WK

LQ ���� � �� �WK

LQ ���� � ��� ��WK

LQ ���� � ��� ��WK

LQ ���� � �� �WK

LQ ���� � �� �UG

7KH )LQQLVK H[SHUWV EHOLHYH WKH JHQHUDO WUHQG LV
WRZDUGV VHOI�VHUYLFH E\ XVHUV� 7KH\ HQYLVDJH D ZRUNVWD�
WLRQ HTXLSSHG IRU PXOWLSOH IXQFWLRQV� WKRXJK WKH EDVLF
PDFKLQH ZLOO FKDQJH DV ORFDO DUHD QHWZRUNV SURYLGH
VXSSRUW IRUPHUO\ UHVLGHQW RQ LQGLYLGXDO VWDWLRQV� $EULHI
VXPPDU\ RI VRPH RI WKH RWKHU SURMHFWLRQV IROORZV� ID[HV
PD\ UHSODFH PXFK �UHJXODU� PDLO� EXW WKH\ ZLOO QRW
UHSODFH HOHFWURQLF PDLO� LI YLGHRWH[ LV WR JURZ� WKH UH�

WULHYDO V\VWHP PXVW EH PRUH XVHU�IULHQGO\� HOHFWURQLFDOO\

GLVVHPLQDWHG LQIRUPDWLRQ ZLOO FR�H[LVW ZLWK SULQW� UHJX�
ODUO\ SXEOLVKHG MRXUQDOV ZLOO VWLOO EH SULQWHG� EXW VPDOO
FLUFXODWLRQ MRXUQDOV ZLOO PRUH RIWHQ VHOHFW WKH HOHFWURQLF
SXEOLFDWLRQ RSWLRQ� WKH PRVW LPSRUWDQW WHFKQLFDO
FKDQJHV ZLOO RFFXU LQ WKH ILHOG RI LQWHOOLJHQW VRIWZDUH�
DQG WKH VWXG\ FRQFOXGHV WKDW �0RVW WHFKQRORJLFDO DSSOL�
FDWLRQV QHHGHG IRU HIIHFWLYH LQIRUPDWLRQ DFTXLVLWLRQ�
SURFHVVLQJ� VWRUDJH� DQG WUDQVIHU DUH HLWKHU DOUHDG\
DYDLODEOH RU WHFKQLFDOO\ UHDOLVDEOH LQ WKH IXWXUH�� �

��� ,1)250$7,21 7(&+12/2*< $1' /,%5$5,(6 , '(&(0%(5 ����



7KH VHFRQG SUHGLFWLYH UHSRUW� 7KH 7ZHQW\�)LUVW &HQ�
WXU\ ������� FRGLILHV WKH UHVXOWV RI D ����TXHVWLRQ LQVWUX�
PHQW FRPSOHWHG E\ ��� UHVSRQGHQWV IURP D VDPSOH RI
���� D ����� UHWXUQ UDWH� 7KH IROORZLQJ FRPPHQWV PHUHO\
VDPSOH WKH YDVW TXDQWLW\ RI XVHIXO GDWD� 0RUH WKDQ KDOI
RI WKH UHVSRQGHQWV ������� EHOLHYH WKDW LQ WKH IXWXUH

SHRSOH ZLOO SXUFKDVH FRPSXWHU�UHDGDEOH LQIRUPDWLRQ
UDWKHU WKDQ ERUURZ LW IURP OLEUDULHV� 0LFURILOP ZLOO EH

UHSODFHG �DFFRUGLQJ WR ����� RI WKRVH ZKR UHSOLHG�� $QG
����� RI WKH UHVSRQGHQWV EHOLHYH WKDW H[WHUQDO FRPPX�
QLFDWLRQ PHGLXPV� VXFK DV LQWHUDFWLYH WHOHYLVLRQ� ZLOO
QRW VXSSODQW WKH OLEUDU\��

5HVSRQGHQWV WR WKH 1RYHPEHU ���� VXUYH\ SURYLGH D

UDWKHU LQWHUHVWLQJ SLFWXUH RI WHFKQRORJLHV XWLOL]HG LQ
WKHLU OLEUDULHV� 7KHUH LV D IDLUO\ EDODQFHG UHVSRQVH E\
OLEUDU\ W\SH �VHH ILJXUH ���

0DQ\ RI WKHVH IDFLOLWLHV DUH TXLWH VPDOO� 6L[W\ SHU�
FHQW FRQWDLQ IHZHU WKDQ ������ YROXPHV� ZKLFK PDNHV
VHQVH VLQFH DOPRVW KDOI RI WKH UHVSRQGHQWV UHSUHVHQW
VFKRRO DQG SXEOLF OLEUDULHV �VHH ILJXUH ���

,W LV VRPHZKDW VXUSULVLQJ WKDW JHQHUDOO\ WHFKQRO�

RJ\ LV QRW DV ZLGHVSUHDG DV KDV EHHQ K\SRWKHVL]HG �VHH
ILJXUH ���

$ 1HZ 2YHUYLHZ

7KH SUHVHQW DXWKRUV GHFLGHG WKDW DQ LQYHVWLJDWLRQ RI
FXUUHQW DWWLWXGHV WRZDUG WHFKQRORJLFDO DSSOLFDWLRQV DQG
LPSOHPHQWDWLRQV LQ YDULRXV W\SHV RI OLEUDULHV ZRXOG

KHOS WR DQVZHU WKH TXHVWLRQV SRVHG LQ WKH LQWURGXFWLRQ
WR WKLV DUWLFOH� 7KH\ ZDQWHG WR NQRZ KRZ PXFK �WHFK�

QRORJ\� $PHULFDQ OLEUDULHV KDG DQG KRZ LW ZDV XVHG�
WKH FKDOOHQJHV IDFHG E\ VWDII DQG XVHUV� DQG KRZ FORVH
OLEUDULHV DUH WR DFKLHYLQJ WKHLU WHFKQRORJLFDO GUHDPV�
7KH\ DOVR ZDQWHG WR GHWHUPLQH LI WKH WHFKQRORJLFDO VXH�
FHVV VWRULHV LQ WKH OLWHUDWXUH UHIOHFWHG WKH GD\�WR�GD\
UHDOLW\ LQ WKH ILHOG� 7KHUHIRUH� LQ 1RYHPEHU ����� WKH\
VXUYH\HG ��� OLEUDULHV DURXQG WKH FRXQWU\� ,W DSSHDUV
WKDW WKH UHVSRQVHV IDLUO\ UHSUHVHQW WKH VWDWXV RI WHFKQRO�
RJ\ LQ $PHULFDQ OLEUDULHV LQ �����

���

���

���

႑ 3XEOLF

(6 6FKRRO

+ &ROOHJH
႒ 8QLYHUVLW\
႒ 6SHFLDO
� 1R 5HVSRQVH

��� �3HUFHQWDJHV 5RXQGHG�

, 0HWKRGRORJ\� 'DWD
&ROOHFWLRQ� DQG $QDO\VLV

7ZR KXQGUHG SXEOLF� ��� KXQGUHG VFKRRO� ��� VSHFLDO�
DQG ��� FROOHJH DQG XQLYHUVLW\ OLEUDULHV UDQGRPO\ VH�

OHFWHG IURP WKH $PHULFDQ /LEUDU\ 'LUHFWRU\ ZHUH PDLOHG
WKH RSLQLRQ VXUYH\� 2I WKHVH ��� OLEUDULHV� ��� UH�

VSRQGHG� IRU D UHWXUQ UDWH RI ������ 1RQ�UHVSRQGHQWV
ZHUH GLVWULEXWHG HYHQO\ RYHU WKH IRXU FDWHJRULHV�

7KH VXUYH\ LQVWUXPHQW
V �� TXHVWLRQV FRYHUHG

GHPRJUDSKLFV� DSSOLFDWLRQV� DWWLWXGHV� DQG RSLQLRQV�
DQG DGGLWLRQDOO\ DOORZHG IRU VRPH RSHQ�HQGHG UH�

VSRQVHV� 7KH VXUYH\ XQGHUZHQW D QXPEHU RI UHYLVLRQV�
7KH GDWD ZHUH JDWKHUHG LQ 1RYHPEHU ���� WKURXJK D

PDLOHG LQVWUXPHQW WKDW ZDV UHWXUQHG ZLWKLQ WKUHH ZHHNV
RI UHFHLSW� 7KH SUH�FRGHG TXHVWLRQV ZHUH WDEXODWHG DQG

DQDO\]HG DW 6W� &ORXG 6WDWH 8QLYHUVLW\
V $FDGHPLF &RP�
SXWHU 6HUYLFHV XVLQJ DQ 6366�; SURJUDP� &RPSOHWH IUH�
TXHQFLHV DQG D VXEVWDQWLDO QXPEHU RI FURVV�WDEXODWLRQV
ZHUH SURGXFHG�

)LJXUH �

5HVSRQGHQW %UHDNGRZQ E\ 7\SH �1  ����

�� ��

���

႑ )HZHU WKDQ ������
+ ������ WR ������
6 ������ WR �������
႒ ������� WR �������
D ������� WR �������
(� ������� WR � 0LOOLRQ

႒ � 0LOOLRQ RU 0RUH

႒ 1R 5HVSRQVH

���

�3HUFHQWDJHV 5RXQGHG�

)LJXUH �
6L]H RI /LEUDULHV �,Q 9ROXPHV +HOG� �$� ����
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1R 1RQ�
5HVSRQVH ([LVWHQW

/HYHO

�3HUFHQWDJHV 5RXQGHG�

6WDWH RI
WKH $UW

(OHFWURQLF 0DLO

)D[

&DEOH 79

0LFURIRUP

%LEOLRJUDSKLF 8WLOLWLHV
2QOLQH &DWDORJ

:RUG 3URFHVVLQJ
$XWRPDWHG ,//

&RS\ 0DFKLQHV

2QOLQH 6HDUFKLQJ
,Q�KRXVH $XWRPDWHG 6\VWHPV

([SHUW 6\VWHPV

���

>��

, ��

, ��

���

�� �� �� ��

�3HUFHQWDJHV 5RXQGHG�
���

)LJXUH �

5DWLQJ /LEUDULHV
 7HFKQRORJ\ �1  ����
)LJXUH �

3HUFHQWDJH RI /LEUDULHV 8WLOL]LQJ D 6DPSOLQJ RI 7HFKQRORJLHV
�1  ����

�� � �

႑ 3XEOLF

6FKRRO

� &ROOHJH
8QLYHUVLW\

႒ 6SHFLDO

���� ���� ���� ����

/HYHO



 � � 1R 5HVSRQVH � � 1RQ�H[LVWHQFH �� � 6WDWH RI WKH $UW

����

���

���

႑ 1R 6WDWLRQ

A � 6WDWLRQ

႒ � 6WDWLRQV

႒ � 6WDWLRQV

(6, � 6WDWLRQV

% � WR �� 6WDWLRQV

႒ �� WR �� 6WDWLRQV

႒ �� 6WDWLRQV

�3HUFHQWDJHV 5RXQGHG�

)LJXUH �

5DWLQJ /LEUDULHV
 7HFKQRORJ\ E\ 7\SH �1  ����
)LJXUH �
1XPEHU RI &'�520 6WDWLRQV �1 ����

$FFRUGLQJ WR WKH UHVXOWV� IHZHU WKDQ KDOI RI WKH
UHVSRQGHQWV UHSRUW XVLQJ D ELEOLRJUDSKLF XWLOLW\� IHZHU
WKDQ KDOI XVH DXWRPDWHG LQWHUOLEUDU\ ORDQ� DQG RQO\
DERXW RQH WKLUG KDYH LQ�KRXVH V\VWHPV RI RQH VRUW RU
DQRWKHU VXSSRUWLQJ DFTXLVLWLRQV� FLUFXODWLRQ� DQG VHULDOV
FRQWURO� RU DQ RQOLQH FDWDORJ� 2QO\ ��� RI WKH UHVSRQ�
GHQWV KDYH FRS\LQJ PDFKLQHV� ,QWHUHVWLQJO\� RQO\ DERXW
WZR�WKLUGV RI WKH UHVSRQGHQWV KDYH PLFURIRUP �VHH ILJ�
XUHV � DQG ���

$ERXW KDOI WKH FROOHFWLRQV GR QRW XVH &'�520 �VHH
ILJXUH ���

2QH TXDUWHU RI WKRVH WKDW GR� RQO\ VXEVFULEH WR RQH
RU WZR SURGXFWV �VHH ILJXUH ���

7KH VXUYH\ UHVSRQGHQWV IURP WKH OLEUDULHV UDQJLQJ
LQ VL]H IURP ������ WR ������� YROXPHV� UHJDUGOHVV RI

W\SH RI OLEUDU\� KDYH WKH PRVW WHFKQRORJ\� $SSDUHQWO\�
WKH RUJDQL]DWLRQDO IOH[LELOLW\ H[LVWV ERWK PRQHWDULO\
DQG ZLWKLQ WKH VWDII WR EULQJ LQ QHZ WHFKQRORJLFDO
DSSOLFDWLRQV�

0RUH WKDQ KDOI RI WKH UHVSRQGHQWV UHSRUW H[SHQG�
LQJ OHVV WKDQ ��� RI WKHLU EXGJHW RQ WHFKQRORJLFDO SURG�
XFWV� DOWKRXJK VRPH RI WKHP SUREDEO\ LQFOXGHG VRPH

VHUYLFH H[SHQGLWXUHV� VXFK DV FKDUJHV IURP WKH XWLOLWLHV�
LQ WKLV FDWHJRU\�

6RPH UHVSRQGHQWV PD\ KDYH LQFOXGHG HTXLSPHQW
SXUFKDVHV LQ WKLV FDWHJRU\ DOVR� 1HYHUWKHOHVV� WHFKQRO�
RJ\ H[SHQGLWXUHV LQ PRUH WKDQ ��� RI WKH UHVSRQGLQJ
OLEUDULHV GR QRW H[FHHG ��� RI WKH EXGJHW �VHH ILJXUH ���

7KH VHFRQG SRUWLRQ RI WKH VXUYH\ UHTXLUHV DQ RSLQ�
LRQ RU SHUFHSWLRQ IURP WKH UHVSRQGHU� 2YHUDOO� SDWURQV
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���

႑ 1R 6XEVFULSWLRQV
6� � 6XEVFULSWLRQ
6� � 6XEVFULSWLRQV
႒ � 6XEVFULSWLRQV
% � 6XEVFULSWLRQV
% � 6XEVFULSWLRQV
႒ � WR �� 6XEVFULSWLRQV
႒ �� WR �� 6XEVFULSWLRQV

���
႑ 6WURQJO\ $JUHH
6� $JUHH
+ 8QGHFLGHG
႒ 'LVDJUHH
႒ 6WURQJO\ 'LVDJUHH

1R 5HVSRQVH

�3HUFHQWDJHV 5RXQGHG� ���
�3HUFHQWDJHV 5RXQGHG�

)LJXUH �
&'�520 6XEVFULSWLRQV �$� ����

)LJXUH �
3DWURQV $SSUHFLDWH 7HFKQRORJ\ �1  ����

�� ��

���

���

႑ ��� RU /HVV

	 �� WR ���

+ �� WR ���

႒ �� WR ���

0 �� WR ���

႒ ��� RU 0RUH

1R 5HVSRQVH

���

�3HUFHQWDJHV 5RXQGHG� ���

႑ 6WURQJO\ $JUH�

���
6 $JUHH
	 8QGHFLGHG
႒ 'LVDJUHH
႒ 6WURQJO\ 'LVDM
� 1R 5HVSRQVH

�3HUFHQWDJHV 5RXQGHG�

)LJXUH �

3HUFHQWDJH RI %XGJHW $OORFDWHG WR 7HFKQRORJ\ 3XUFKDVHV �1  ����
)LJXUH ��

7HFKQRORJ\ )XOO\ 8WLOL]HG E\ 3DWURQV �$�  ����

DUH SHUFHLYHG DV H[WUHPHO\ DSSUHFLDWLYH RI WHFKQRORJ\
�VHH ILJXUH ���

7KH\ ILQG WHFKQRORJLHV IDLUO\ HDV\ WR XVH� DO�

WKRXJK WKH\ GR QRW KDYH DFFHVV WR DOO WHFKQRORJLHV LQ
WKH OLEUDU\ ZKHQ DYDLODEOH� 5HVSRQGHQWV SHUFHLYHG
WHFKQRORJLHV DV QRW XWLOL]HG WR WKHLU IXOO SRWHQWLDO E\
SDWURQV �VHH ILJXUH ����

7KDW PRUH WHFKQRORJ\ ZRXOG LQFUHDVH VHUYLFHV WR

SDWURQV LV WKH KDQGV�GRZQ RSLQLRQ RI ��� RI WKH VXUYH\
UHVSRQGHQWV �VHH ILJXUH ����

)XOO\ ��� RI WKH UHVSRQGHQWV DJUHH WKDW D YDULHW\
RI WHFKQRORJLHV ZRXOG EHVW VHUYH WKH QHHGV RI WKH SD�
WURQV� DQG WKH UHVSRQVH WR TXHVWLRQ �� VKRZV WKDW WHFK�

QRORJ\ LV SHUFHLYHG DV FULWLFDO LQ SURYLGLQJ WKH KLJKHVW
TXDOLW\ RI VHUYLFH WR XVHUV� ,I SDWURQV DUH SHUFHLYHG DV

DSSUHFLDWLYH RI WHFKQRORJ\� OLEUDU\ VWDII DUH VHHQ WR EH
HYHQ PRUH DSSUHFLDWLYH� DQG VWDII DUH SHUFHLYHG DV XWLO�

L]LQJ WHFKQRORJ\ PXFK PRUH IXOO\� $OPRVW KDOI RI WKH
UHVSRQGHQWV IHHO WKDW WUDLQLQJ LV LQDGHTXDWH�

2QOLQH FDWDORJV DUH KHOG WR EH D EHQHILW WR XVHUV�
DQG UHVSRQGHQWV IHHO WKDW WKH FDUG FDWDORJ VKRXOG EH
UHSODFHG E\ DQ RQOLQH V\VWHP� +RZHYHU� RQH TXHVWLRQ
UHYHDOV D VSOLW RSLQLRQ DERXW WKH EHQHILWV RI DQ RQOLQH
FDWDORJ YHUVXV DXWRPDWHG FLUFXODWLRQ� 7KH UHVSRQVH WR
WKLV TXHVWLRQ PD\ VKRZ WKH SDWWHUQ RI WKH ODVW WHQ \HDUV�
ZKHQ WKH OLEUDU\
V UHSHWLWLYH EHKLQG�WKH�VFHQHV RSHUD�
WLRQV ZHUH ILUVW DXWRPDWHG�

7KH UHVSRQVHV WR WKH TXHVWLRQV DERXW IHHV DUH UH�

YHDOLQJ� $OWKRXJK ��� RI WKH UHVSRQGHQWV IHHO WKDW WKH
EXGJHW LV LQDGHTXDWH IRU DGGLQJ QHZ WHFKQRORJLHV� WKHUH
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႑ 6WURQJO\ $JUHH
6 $JUHH
+ 8QGHFLGHG

႒ 'LVDJUHH
႒ 6WURQJO\ 'LVDJUHH
႒ 1R 5HVSRQVH

�3HUFHQWDJHV 5RXQGHG�

)LJXUH ��
0RUH 7HFKQRORJ\ :RXOG ,QFUHDVH 6HUYLFH �$�  ����

႑ 6WURQJO\ $JUHH
. $JUHH
6 8QGHFLGHG

႒ 'LVDJUHH
႒ 6WURQJO\ 'LVDJUHH
႒ 1R 5HVSRQVH

5RXQGHG�

)LJXUH ��
6WDII 7UDLQLQJ LV ,QDGHTXDWH �1  ����

LV QHDUO\ DV VWURQJ DQ DJUHHPHQW QRW WR FKDUJH IHHV IRU
RQOLQH VHDUFKHV� 7KH UHVXOWLQJ FRQFOXVLRQ WKHUHIRUH LV
WKDW WKH UHVSRQGHQWV ZLVK WR PDNH LQIRUPDWLRQ� LQ ZKDW�
HYHU IRUPDW� DYDLODEOH WR DOO SHRSOH UHJDUGOHVV RI WKHLU

DELOLW\ WR SD\�
6L[ RSHQ�HQGHG TXHVWLRQV DOORZHG UHVSRQGHQWV WR

FRPPHQW RQ WHFKQRORJ\ LQ VRPH GHWDLO� 0DQ\ RI WKH
UHPDUNV FRQILUP WKH REYLRXV� /LEUDULHV ODFN PRQH\ DQG
IDLO WR WUDLQ �VHH ILJXUH ���� VWDII PHPEHUV GR QRW KDYH

HQRXJK WLPH� HTXLSPHQW EUHDNV GRZQ� WHFKQRORJLFDO
LQQRYDWLRQV SXW PRUH SUHVVXUH RQ LQWHUOLEUDU\ ORDQ� DQG�
QDWXUDOO\� SDWURQV ZDQW PRUH DQG LPSURYHG WHFKQRORJ\�
%XW WKHUH DUH DOVR UHYHODWRU\ FRPPHQWV� VRPH RI ZKLFK
DUH QHJDWLYH� �$OWKRXJK ZH KDYH YHU\ SRVLWLYH DWWLWXGHV
WRZDUG WHFKQRORJ\� LQWURGXFLQJ QHZ V\VWHPV LV VWUHVV

IXO � 2U IURP DQRWKHU UHVSRQGHQW� �,QVWDOOLQJ� GH�
EXJJLQJ� UHSDLULQJ� LV GULYLQJ PH FUD]\�� $JDLQ� �)DF�
XOW\ DQG VWXGHQWV H[SHFW LQVWDQW UHVXOWV� $OO DQVZHUV
VKRXOG EH DW WKHLU ILQJHU WLSV� 7KH\ KDYH D IDOVH LOOXVLRQ
WKDW WKH FRPSXWHU ZLOO GR WKHLU ZRUN IRU WKHP�� $PHGLD

VSHFLDOLVW UHPDUNV WKDW �:H KDYH QRQH >WHFKQRORJ\@� DQG
ZH KDYH EHFRPH VWDJQDQW��

0RVW UHVSRQGHQWV DUH H[WUHPHO\ SRVLWLYH� 7HFKQRO�
RJ\ UHVXOWV LQ DQ �LPSURYHG SHUFHSWLRQ RI RXU UROH DQG
VWDWXV�� �1HZ WHFKQRORJ\ KDV VWLPXODWHG VWXGHQW LQWHU�
HVW LQ EDVLF UHVHDUFK�� $QG IURP DQRWKHU SHUVRQ� �6WX�
GHQWV DUH PRUH H[FLWHG DERXW OHDUQLQJ�� 7KH IROORZLQJ
HYDOXDWLRQ E\ D PHGLFDO OLEUDULDQ LV DQ H[FHOOHQW VXPPD�
WLRQ RI WHFKQRORJ\
V LPSDFW RQ LQIRUPDWLRQ GLVVHPLQD�
WLRQ� �,Q DGGLWLRQ WR LQFUHDVLQJ WKH VSHHG� DFFXUDF\� DQG
HIILFLHQF\ RI SURYLGLQJ LQIRUPDWLRQ WR RXU SDWURQV� LW KDV
XSJUDGHG RXU LPDJH DPRQJ RXU SDWURQV�� $ PHGLD VSH�
FLDOLVW FRQFOXGHV WKDW �,W >WHFKQRORJ\@ KDV SURYLGHG PH

ZLWK WUHPHQGRXV SHUVRQDO DQG SURIHVVLRQDO JURZWK��
7KXV� LW LV FOHDU WKDW RYHUDOO� WKH LQGLYLGXDOV UH�

VSRQGLQJ WR WKH VXUYH\ KDYH D SRVLWLYH DWWLWXGH WRZDUG
WKH DSSOLFDWLRQV DQG EHQHILWV RI WHFKQRORJ\� ,Q IDFW� WKH\
KDYH EHFRPH JUHHG\ IRU PXFK PRUH DV WKH\ H[SHULHQFH
WKH RYHUZKHOPLQJ EHQHILWV RI WHFKQRORJ\ LQ WKH GHOLYHU\
RI LQIRUPDWLRQ DQG VHUYLFHV�

႑ &RQFOXVLRQV

7KH QXPEHU RI UHVSRQVHV IURP WKH YDULRXV W\SHV RI
OLEUDULHV DUH IDLUO\ EDODQFHG LQ SURSRUWLRQ WR WKHLU WRWDO
QXPEHUV� DQG WKXV WKH VXUYH\ UHVXOWV DUH IDLUO\ UHSUH�
VHQWDWLYH RI WKH JHQHUDO VWDWH RI DQG DWWLWXGHV WRZDUG

WHFKQRORJLFDO LPSOHPHQWDWLRQ� 3HUKDSV WKH PRVW LQWHU�

HVWLQJ LQGLFDWLRQ KHUH LV WKDW VR IHZ LQIRUPDWLRQ ZRUNHUV
EHOLHYH WKDW WKHLU IDFLOLWLHV FRQWDLQ VWDWH�RI�WKH�DUW HTXLS�
PHQW� :KDW WKLV PHDQV LV WKDW PRUH PRQH\ ZLOO KDYH WR

EH DOORFDWHG LQ DOO W\SHV RI IDFLOLWLHV LI DGPLQLVWUDWRUV

KRSH WR PDLQWDLQ WHFKQRORJLFDO FXUUHQF\� $V QHZ WHFK�

QRORJLHV DUH PDGH DYDLODEOH� WKHVH WRR ZLOO KDYH WR EH
DGGHG WR WKH DJHQGD� 7KDW RQO\ DERXW D WKLUG RI WKH ���

UHVSRQGHQWV KDYH RQOLQH FDWDORJV RU XVH HOHFWURQLF PDLO
V\VWHPV DQG RQO\ D IHZ PRUH WKDQ KDOI KDYH DFFHVV WR

&'�520V LV LQGLFDWLYH RI WKH SUREOHP� $V IRU WKH PRUH

HVRWHULF DSSOLFDWLRQV� RQO\ �� PDNH XVH RI H[SHUW V\V�
WHUQV� �� KDYH K\SHUWH[W� DQG �� KDYH YRLFH PDLO FDSD�
ELOLWLHV� 7KHUH LV REYLRXVO\ D JURZLQJ JDS EHWZHHQ WKRVH
OLEUDULHV WKDW KDYH VRPH EDVLF WHFKQRORJLHV DQG WKRVH
WKDQ FDQ DIIRUG WR LPSOHPHQW YLUWXDOO\ DQ\WKLQJ UH�

TXLUHG WR SURYLGH RSWLPXP VHUYLFH� %XGJHWDU\ FRQ�

VWUDLQWV DQG SURJUDPPDWLF SULRULWLHV ERWK KDYH D UROH LQ
WKLV LQHTXDOLW\� $OPRVW ��� RI WKH UHVSRQGHQWV VSHQG
��� RU OHVV RI WKHLU EXGJHWV RQ WHFKQRORJ\� /HVV WKDQ ��

���

���
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VSHQG ��� RU PRUH� 7UDGLWLRQDOO\� SHUVRQQHO� PRQR�
JUDSKV� DQG VHULDOV KDYH HDWHQ XS YLUWXDOO\ DOO DOORFDWHG
PRQLHV� 'XULQJ WKH SDVW WZR RU WKUHH GHFDGHV� WKHUH KDYH
EHHQ VRPH PLQRU UHDOORFDWLRQV� %\ WKH QH[W FHQWXU\�
WKHUH ZLOO KDYH WR KDYH EHHQ VRPH PDMRU FKDQJHV LI
LQIRUPDWLRQ FHQWHUV DUH WR FRQWLQXH WR VHUYH WKHLU FRQ�
VWLWXHQFLHV HIIHFWLYHO\�

6LQFH SDWURQV DQG VWDII DSSUHFLDWH KDYLQJ WHFKQRO�

RJ\ DYDLODEOH� LW VHHPV FOHDU WKDW PRUH WHFKQRORJLFDO
HTXLSPHQW� GHYLFHV� DQG SURGXFWV VKRXOG EH SXUFKDVHG
DQG WKHLU VHUYLFHV RIIHUHG� $OPRVW DOO RI WKH UHVSRQGHQWV
����� UHTXLUH PRUH WHFKQRORJ\� DQG PRVW RI WKHP �����
EHOLHYH WKDW VXFK DGGLWLRQV ZRXOG LQFUHDVH WKHLU DELOLW\
WR SURYLGH JRRG VHUYLFH� 7KXV� WKH VROXWLRQ WR WKH WHFK�

QRORJ\ JDS OLHV LQ LQFUHDVHG EXGJHWV ZLWK ODUJHU SHUFHQW�
DJHV DOORFDWHG WR WHFKQRORJ\� 7KDW VRPH SDWURQV GR QRW
IXOO\ XWLOL]H ZKDW LV DYDLODEOH SUREDEO\ UHVXOWV IURP LQ�

DGHTXDWH HGXFDWLRQ DQG WUDLQLQJ� 6XFK DWWLWXGHV DPRQJ
WKH JHQHUDO SRSXODWLRQ ZLOO XQGRXEWHGO\ FKDQJH DV

\RXQJHU SHRSOH� HGXFDWHG LQ D FRPSXWHU�ULFK HQYLURQ�
PHQW� EHJLQ WR UHSODFH ROGHU JHQHUDWLRQV� 7UDLQLQJ DQG

VHQVLWL]LQJ RI ERWK VWDII DQG SDWURQV ZLOO KDYH WR EH

GUDPDWLFDOO\ LQFUHDVHG LI OLEUDULDQV DUH WR SURYLGH WKH
VHUYLFH WKDW LV QHFHVVDU\ LQ DQ DJH ZKHQ QR VLQJOH SURG�
XFW LV PRUH LPSRUWDQW WKDQ LQIRUPDWLRQ�

&RQFOXGLQJ 5HPDUNV

$ QXPEHU RI OLEUDULHV DUH RQ WKH WHFKQRORJLFDO �FXWWLQJ
HGJH� EXW RQO\ D YHU\ IHZ �KDYH LW DOO�� $OWKRXJK H[FLWHG
E\ WHFKQRORJLHV DQG ZKDW WKH\ RIIHU� VXUYH\ UHVSRQGHQWV
UHIOHFWHG VWUHVV RYHU WKH PXOWLWXGH RI FKDQJHV DQG WKH

H[SHQVHV LQFXUUHG� 7KH UHVSRQGHQWV DUH QRW �LQIRUPD�
WLRQ WHFKQRORJ\ JXUXV� EXW WKH SHRSOH LQ WKH WUHQFKHV
ZKR JUDSSOH ZLWK WKH GD\�WR�GD\ UHDOLWLHV RI WRR PDQ\
GHPDQGV� QRW HQRXJK VWDII� DQG QRW HQRXJK LQ WKH

EXGJHW WR GR ZKDW QHHGV WR EH GRQH WR SRVLWLRQ OLEUDULHV
DQG LQIRUPDWLRQ VHUYLFHV IRU WKH ��VW FHQWXU\� 'HVSLWH
WKLV� PDQ\ VXUYH\ UHVSRQGHQWV H[SUHVVHG H[FLWHPHQW

FRQFHUQLQJ WHFKQRORJLFDO EHQHILWV�
$V PRQLHV WLJKWHQ GXULQJ WKH ����V� PRUH DQG

PRUH RUJDQL]DWLRQV ZLOO KDYH WR PDNH WRXJKHU GHFLVLRQV�
,Q PDQ\ IDFLOLWLHV� WHFKQRORJ\ ZLOO EH YLHZHG DV D PHDQV

RI GHOLYHULQJ TXDOLW\ VHUYLFHV DQG LQIRUPDWLRQ DW D UHD�

VRQDEOH FRVW� ZKLOH LQ RWKHUV LW ZLOO EH YLHZHG QHJDWLYHO\
JLYHQ WKH FRVW�EHQHILW UDWLR� /DFN RI PRQH\ ZLOO KDYH D

GHWULPHQWDO LPSDFW RQ WKH DELOLW\ RI PDQ\ RUJDQL]DWLRQV
WR XSJUDGH RU UHSODFH LQ�KRXVH VXSSRUW V\VWHPV� DQG LW
ZLOO SUHFOXGH WKH SXUFKDVH RI QHZ LQIRUPDWLRQ VWRUDJH
WHFKQRORJLHV DQG DWWHQGDQW HTXLSPHQW� XOWLPDWHO\ OHDG�
LQJ WR D JUDGXDO GHWHULRUDWLRQ LQ VHUYLFHV� 7HFKQRORJLHV
PXVW EH YLHZHG DV FDSLWDO LQYHVWPHQWV ZLWK PRQLHV

UDLVHG� DOORFDWHG� DQG H[SHQGHG ZLWKLQ D VKRUW GHSUHFLD�
WLRQ F\FOH�

,Q RUGHU WR SURYLGH WKH GDWD VRXJKW E\ XVHUV� LQIRU�
PDWLRQ SURYLGHUV ZLOO KDYH WR DVVXPH D JOREDO DWWLWXGH�
WKH SK\VLFDO ORFDWLRQ RI WKH LQIRUPDWLRQ LV RI OLWWOH FRQ�

FHUQ WR WKH XVHU� DV ORQJ DV LW DSSHDUV LQ SDSHU� E\ ID[� RU
LV DYDLODEOH WKURXJK D JRSKHU RU DQ IWS VLWH� $ �VHDPOHVV�

V\VWHP ZLOO LQWHJUDWH DOO W\SHV RI LQIRUPDWLRQ� ZKHWKHU
DFFHVVLEOH RQ VLWH RU GHOLYHUDEOH IURP VRPH GLVWDQW ORFD�
WLRQ� LW DOVR ZLOO EH PXFK PRUH XVHU�IULHQGO\� 3DWURQV
JHQHUDOO\ GR QRW FRQFHUQ WKHPVHOYHV ZLWK IRUPDW�
ZKHWKHU WKH GDWD LV ORFDWHG LQ D GRFXPHQW� PRQRJUDSK�
SHULRGLFDO DUWLFOH� RU ILOH RQ D PDLQIUDPH LV LPPDWHULDO�
8VHUV MXVW ZDQW WR UHWULHYH WKH LQIRUPDWLRQ� ,W LV SRVVLEOH
WKDW SDWURQV DQG VWDII ZLOO KDYH WR NQRZ OHVV DERXW

FRPSXWLQJ V\VWHPV� VLQFH LQWHUIDFHV DUH ERXQG WR EH�
FRPH PRUH XVHU�IULHQGO\�

$V WHFKQRORJLFDO FRVWV FRQWLQXH WR VSLUDO DQG LQIRU�
PDWLRQ FRVWV LQFUHDVH FRQFRPLWDQWO\ �D OLPLWHG VHDUFK RI
WKH FLWDWLRQ LQGH[HV FDQ TXLFNO\ UXQ XS ���� LQ FKDUJHV��
LQWHUHVW LQ WKH SURIHVVLRQ ZLOO IRFXV HYHQ PRUH FORVHO\ RQ
SRROLQJ PRQHWDU\ DQG LQWHOOHFWXDO HIIRUWV IRU EHVW VHUY�

LQJ WKH QHHGV RI XVHUV� 7KHUH ZLOO EH LQFUHDVHV LQ WKH

VKDULQJ RI UHVRXUFHV DQG LQ GHYHORSPHQW HIIRUWV� DV ZHOO
DV LQ WKH FRRSHUDWLYH SXUFKDVH RI H[SHQVLYH HTXLSPHQW
DQG FRVWO\ LQIRUPDWLRQ VRXUFHV� 7KH LPSRUWDQFH RI DG�

YRFDWLQJ IRU KDUGZDUH� VRIWZDUH� DQG FRPPXQLFDWLRQV
VWDQGDUGV KDV EHHQ VWDWHG UHSHDWHGO\ DQG EHDUV FORVH
DWWHQWLRQ DQG OHDGHUVKLS LQLWLDWLYH� HVSHFLDOO\ LI WKH SUR�
IHVVLRQ ZLVKHV WR PD[LPL]H PRQLHV DQG GHYHORSPHQWDO
HQHUJLHV�

:LWKLQ RUJDQL]DWLRQV� EHWWHU DQG PRUH ORQJ�WHUP
SODQQLQJ IRU VWDIILQJ� WHFKQRORJLFDO LPSOHPHQWDWLRQ�
DQG EXGJHWLQJ ZLOO EH FULWLFDO� 6WDII ZLWK WKH DSSURSULDWH
WHFKQRORJLFDO H[SHUWLVH IRU VHUYLFLQJ DQG DFFHVVLQJ FRO�
OHFWLRQV LQ RUGHU WR VHUYH XVHUV PXVW EH WUDLQHG RU KLUHG�
7KH EHVW TXDOLILHG SHRSOH PXVW EH VRXJKW� HVSHFLDOO\
WKRVH ZKR KDYH D YLVLRQ IRU QHZ DQG LQQRYDWLYH VHUYLFHV

XVLQJ H[LVWLQJ UHVRXUFHV DQG WHFKQRORJLHV VXSSOH�
PHQWHG E\ QHZ WHFKQRORJLHV DQG HTXLSPHQW� $OWKRXJK
D QXPEHU RI WKH VXUYH\ UHVSRQGHQWV DOOXGHG WR VDYLQJV
LQ VWDII WLPH EHFDXVH RI PRUH HIILFLHQW PDWHULDOV SURFHVV�
LQJ� WKH\ DOVR FRPPHQWHG RQ WKH LQFUHDVH LQ DVVLVWDQFH
WLPH UHTXLUHG WR HGXFDWH DQG DLG SDWURQV LQ WKHLU XVH RI
QHZ WHFKQRORJLHV DQG WKH DGGLWLRQDO LQFUHDVH LQ VWDII
WLPH IRU PDLQWDLQLQJ HTXLSPHQW IRU SXEOLF XVH� ,Q RWKHU
ZRUGV� RUJDQL]DWLRQV ZLOO QRW EH DEOH WR VLJQLILFDQWO\
GRZQVL]H WKHLU ODERU IRUFHV� /RQJHU�WHUP SODQQLQJ DOVR
LV UHTXLUHG WR PHHW WKH FDSLWDO LQYHVWPHQWV GHPDQGHG
E\ DXWRPDWLRQ� <HW RWKHU SRUWLRQV RI WKH EXGJHW PXVW EH
SURWHFWHG VR WKDW ERRNV ZLOO VWLOO EH DYDLODEOH� $Q LPSRU�
WDQW FRPSRQHQW RI SODQQLQJ LV OLVWHQLQJ WR ZKDW XVHUV
KDYH WR VD\� 7KLV FDQ EH DFFRPSOLVKHG E\ LQYLWLQJ OLEUDU\
SDWURQV WR VHUYH RQ ORQJ UDQJH SODQQLQJ FRPPLWWHHV�
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HVWDEOLVKLQJ DQ H�PDLO ER[ IRU FULWLFLVPV� VXJJHVWLRQV�
DQG FRPPHQWV� DQG WDONLQJ ZLWK SHRSOH LQIRUPDOO\
DERXW ZKDW WKH\ ZRXOG OLNH WR VHH LQ WKH ZD\ RI VHUYLFHV�
)RUPDO VXUYH\V DUH DOZD\V D SRVVLELOLW\� EXW WKH\ DUH

XVXDOO\ FRVWO\ DQG WLPH FRQVXPLQJ� /LEUDU\ VWDII PD\
ILQG RXW PRUH DERXW XVHUV DQG QRQ�XVHUV LI WKH\ LQIRU�
PDOO\ WHOHSKRQH ����� SHUVRQV D PRQWK�

/LEUDULDQV DUH LQ WKH EXVLQHVV RI DFFHVVLQJ RU DF�

TXLULQJ LQIRUPDWLRQ DQG PDNLQJ LQIRUPDWLRQ UHVRXUFHV

DYDLODEOH WR XVHUV� ,Q GRLQJ VR� WKH\ DUH WDFLWO\ HYDOXDWLQJ
WKH TXDOLW\ RI WKH PDWHULDO SURYLGHG� (YHQWXDOO\� WKLV UROH
ZLOO EHFRPH PRUH DSSDUHQW DQG XVHIXO WR SDWURQV� 6HY�
HUDO RI WKH VXUYH\ UHVSRQGHQWV� DOWKRXJK H[FLWHG E\ WKH
LQIRUPDWLRQ WKDW XVHUV KDYH DW WKHLU ILQJHUWLSV� DOVR H[�

SUHVVHG UHVHUYDWLRQV EHFDXVH SDWURQV WKLQN WKDW FRPSXW�
HUV SURYLGH HYHU\WKLQJ RI UHOHYDQFH RQ WKH WRSLF� 7KHVH
FRPPHQWV SRLQW WR DQ LQFUHDVLQJO\ LPSRUWDQW UROH IRU
OLEUDULDQV ZKR PXVW WHDFK XVHUV WR HYDOXDWH WKH LQIRUPD�
WLRQ UHVRXUFHV DQG VWLPXODWH SDWURQV WR FRQWLQXH WR VHHN
LQ RWKHU SODFHV�

7KH SURIHVVLRQ ZLOO KDYH WR EHFRPH PXFK PRUH

DWWXQHG WR GRFXPHQW GHOLYHU\ VHUYLFHV� RU OLEUDULHV ZLOO
DWURSK\ DQG SDWURQV ZLOO WXUQ WR FRPPHUFLDO EURNHUV�

$QVZHULQJ UHIHUHQFH TXHVWLRQV YLD H�PDLO LV D ZRQGHUIXO
VHUYLFH� EXW XVHUV RIWHQ ZDQW PXFK PRUH WKDQ WR NQRZ
LI WKH OLEUDU\ RZQV D FRS\ RI D FHUWDLQ ODZ� 7KH\ ZDQW LW
FRSLHG� ID[HG� RU VFDQQHG DQG VHQW WR WKHP�

7HFKQRORJLFDO LVVXHV DOVR SURYLGH DQRWKHU DUHD LQ
ZKLFK WKH SURIHVVLRQ PXVW H[HUW VWURQJ OHDGHUVKLS� :H
PXVW EHFRPH DGYRFDWHV IRU WKH SHUVRQDO SULYDF\ RI RXU
SDWURQV� WKHLU LQIRUPDWLRQ XVHV� DQG WKH SURWHFWLRQ RI DOO
FRQILGHQWLDO GDWD� 7KH SURIHVVLRQ FRXOG SOD\ D VWURQJ
HGXFDWLRQDO UROH DV WKH IHGHUDO JRYHUQPHQW FRQWHP�
SODWHV D VLQJOH FRPELQHG GDWDEDVH RQ LWV FLWL]HQV� RQH
WKDW LQWHJUDWHV WD[� PLOLWDU\ VHUYLFH� DQG VRFLDO VHFXULW\
UHFRUGV� :H PXVW DOVR VHUYH DV DGYRFDWHV IRU UHFRUGV
PDQDJHPHQW� $V PRUH DQG PRUH LQIRUPDWLRQ LV VWRUHG

LQ WUDQVLWRU\ IRUPDWV VXFK DV FRPSXWHU WDSH DQG GLVN�
HWWH� ZH VWDQG WR ORVH DOO VRFLDO DQG KLVWRULFDO UHFRUGV IRU
IXWXUH JHQHUDWLRQV� :H PXVW VWURQJO\ VXSSRUW WKH SUHV�
HUYDWLRQ RI ROGHU DQG RXWPRGHG WHFKQRORJLHV WKDW FRQ�
WDLQ PDQ\ FRQWHPSRUDU\ UHFRUGV� 7HFKQRORJ\ PDNHV LW

SRVVLEOH IRU OLEUDULDQV DQG LQIRUPDWLRQ VSHFLDOLVWV WR

SURYLGH D YLWDO FRPPXQLW\� UHJLRQDO� VWDWH� DQG QDWLRQDO
VHUYLFH E\ DFWLQJ DV DGYRFDWHV IRU WKH SURWHFWLRQ RI FRQ�
ILGHQWLDOLW\� SULYDF\� DQG QDWLRQDO UHVRXUFHV� ,W LV RQO\
WKURXJK WKH SURYLVLRQ RI VXFK VHUYLFHV WKDW WKH WUDGL�
WLRQDO OLEUDULDQ ZLOO EH DEOH WR FRPSHWH ZLWK RWKHU LQIRU�
PDWLRQ VSHFLDOLVWV LQ WKH WHFKQRFUDF\ WKDW LV DOUHDG\
XSRQ XV�

5HIHUHQFHV

�� -RKQ 1� %HUU\� ,,,� �8SJUDGLQJ 6\VWHPV� 6RIWZDUH� 	
0LFURFRPSXWHUV�� /LEUDU\ -RXUQDO ��� �6HSWHPEHU ��������� ���
��� ���

�� 1DQF\ .� +HUWKHU������ 2&/& 6WXG\ 6KRZV &RQWLQXHG
&'�520 *URZWK LQ /LEUDULHV�� /DVHUGLVN 3URIHVVLRQDO � �0DUFK
������ ��� ��� ���

�� &KLQJ�FKL &KHQ DQG 'DYLG 5DLWW� �2SWLFDO 3URGXFWV LQ
$PHULFDQ DQG (XURSHDQ /LEUDULHV DQG ,QIRUPDWLRQ &HQWHUV�
6LPLODULWLHV� 'LIIHUHQFHV DQG 7UHQGV�� 0LFURFRPSXWHUV LQ ,QIRU�
PDWLRQ 0DQDJHPHQW � �0DUFK ������ �� �� �� ������

�� 7REL $� %ULPVHN� �$ 7HFKQRORJLFDO $VVHVVPHQW RI WKH
6/$ 0HPEHUVKLS� 6XPPDU\ 5HSRUW�� 6SHFLDO /LEUDULHV ��

�6SULQJ ������ ����������������
�� 6LQQLNND .RVNLDOD DQG $QQL +XWDQHQ� �7KH )LQQLVK 'HO�

SKL 6WXG\� )RUHFDVWLQJ WKH ([WHQW RI ,QIRUPDWLRQ 7HFKQRORJ\
8VH LQ /LEUDULHV LQ ���� DQG ������ 7KH (OHFWURQLF /LEUDU\ � �-XQH
������ ����

�� ,ELG�
�� %HWW\ :� 7D\ORU� (OL]DEHWK %� 0DQQ� DQG 5REHUW -�

0XQUR� 7KH 7ZHQW\�ILUVW &HQWXU\� 7HFKQRORJ\
V ,PSDFW RQ $FD�
GHPLF� 5HVHDUFK DQG /DZ /LEUDULHV �%RVWRQ� *�.� +DOO� ������
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%DUFRGLQJ DV D 7RRO
IRU &ROOHFWLRQ 8VH $QDO\VLV� (OL]DEHWK 0F.HQQH\ 7LWXV�


 :DOODFH &� *UDQW�
$ 3LORW 3URMHFW DQG /RUUDLQH -� +DULFRPEH

7KLV DUWLFOH GLVFXVVHV WKH YDOXH RIKDYLQJ LQIRUPDWLRQ RQ

KRZ LQ�KRXVH XVH RQO\ FROOHFWLRQV DUH XVHG ZKHQ PDNLQJ
FROOHFWLRQ GHYHORSPHQW DQG PDLQWHQDQFH GHFLVLRQV� ,W
GHVFULEHV D SLORW SURMHFW LQ ZKLFK WKHIHDVLELOLW\ RI XVLQJ
EDUFRGLQJ DV D PHWKRG IRU PHDVXULQJ MRXUQDO�XVH SDW�
WHUQV LV WHVWHG� 7HFKQRORJLFDO� HFRQRPLF� RUJDQL]DWLRQDO�
DQG SROLWLFDO FRQVLGHUDWLRQV DVVRFLDWHG ZLWK WKH LPSOH�
PHQWDWLRQ SURFHVV DUH GLVFXVVHG� 6DPSOHV RI VFUHHQ GH�

VLJQV DQG GDWDEDVH UHSRUWV DUH LQFOXGHG�

,QWURGXFWLRQ

$ UHYLHZ RI WKH OLWHUDWXUH VKRZV WKDW DFDGHPLF OLEUDULHV

SXUVXHG EDUFRGLQJ SULPDULO\ IRU FLUFXODWLRQ DQG LQYHQ�

WRU\ SXUSRVHV� 7KLV DUWLFOH GLVFXVVHV WKH XVH RI EDUFRG�

LQJ DV D PHWKRG IRU PHDVXULQJ WKH IUHTXHQF\�RI�XVH
SDWWHUQV RI ERXQG MRXUQDO FROOHFWLRQV LQ DQ DFDGHPLF

OLEUDU\ VHWWLQJ� ,Q 'HFHPEHU ����� 1RUWKHUQ ,OOLQRLV 8QL�
YHUVLW\ �1,8� /LEUDULHV GHFLGHG WR IXQG D SLORW SURMHFW WR
WHVW WKH IHDVLELOLW\ RI XVLQJ EDUFRGLQJ WHFKQRORJLHV WR

PHDVXUH WKH XVH RI WKH OLEUDULHV
 XQFDWDORJHG ERXQG

SHULRGLFDOV FROOHFWLRQV� ,I WKH SLORW SURMHFW ZDV VXFFHVV�

IXO� WKH OLEUDU\ ZRXOG WKHQ EDUFRGH DOO YROXPHV RI WKH
ERXQG SHULRGLFDO FROOHFWLRQV WKDW ZHUH XVHG LQ WKH

OLEUDU\ DQG WUDFN WKHLU IUHTXHQF\�RI�XVH SDWWHUQV RQ DQ

RQJRLQJ EDVLV� 7KH SURMHFW LQYROYHG WKH IROORZLQJ
DFWLYLWLHV�

႑ %DUFRGLQJ ����� XQFDWDORJHG ERXQG SHULRGLFDO
YROXPHV XVLQJ FRPPHUFLDOO\ SURGXFHG EDUFRGH
ODEHOV�

႑ %XLOGLQJ D GDWDEDVH WKDW FRQWDLQHG D GXPP\ EDU�
FRGH ILHOG DQG LQIRUPDWLRQ RQ HDFK YROXPH WKDW

KDG EHHQ XVHG�
႑ )RU EDUFRGHG YROXPHV� VFDQQLQJ WKHP DIWHU HDFK
XVH WR GRFXPHQW WKHLU XVH SDWWHUQV�

႑ *HQHUDWLQJ PDQDJHPHQW UHSRUWV RQ WKH XVH RI WKH
ERXQG SHULRGLFDOV FROOHFWLRQV�
7KH SODQQLQJ� DQDO\VLV� GHVLJQ� LPSOHPHQWDWLRQ�

DQG PDLQWHQDQFH RI WKLV SURMHFW ZDV GRQH XVLQJ D WHDP

DSSURDFK ZLWK SDUWLFLSDQWV IURP WKH DGPLQLVWUDWLRQ� SH�
ULRGLFDO VHUYLFHV� DQG V\VWHPV� $ WHDP DSSURDFK LV IUH�

TXHQWO\ WDNHQ ZLWKLQ OLEUDU\ RUJDQL]DWLRQV ZKHQ ZRUN�
LQJ RQ WKH GHYHORSPHQW RI DXWRPDWLRQ SURMHFWV� ZLWK
HDFK RI WKH WHDP PHPEHUV FRQWULEXWLQJ WKHLU H[SHUWLVH
WR WKH SURMHFW
V VXFFHVV�

7KH $GPLQLVWUDWLYH 5ROH

7KH DGPLQLVWUDWRU FRQFHSWXDOL]HG WKH LGHD IRU WKH SUR�
MHFW� RUJDQL]HG WKH WHDP� REWDLQHG DSSURYDO WR JR DKHDG
ZLWK WKH SLORW SURMHFW� JRW IXQGLQJ DSSURYHG� DQG SUR�
YLGHG WKH OHDGHUVKLS IRU WKH SURMHFW� ,Q PDQ\ ZD\V WKH
DGPLQLVWUDWRU ZDV WKH FDWDO\VW WKDW WRRN D FRQFHSW DQG
�PDGH LW KDSSHQ�� ,W ZDV QRW HQRXJK WR NQRZ VRPHWKLQJ
ZDV WHFKQLFDOO\ SRVVLEOH� LW KDG WR EH PDGH WR ZRUN LQ
WKH FRQWH[W RI WKH RUJDQL]DWLRQDO HQYLURQPHQW�

7KH 3HULRGLFDO 6HUYLFHV 5ROH

7KH SHULRGLFDO VHUYLFHV XQLW VWDII ZDV UHVSRQVLEOH IRU WKH
LQLWLDO EDUFRGLQJ RI WKH ERXQG MRXUQDO FROOHFWLRQV DQG

VFDQQLQJ HDFK YROXPH SULRU WR LWV EHLQJ UHVKHOYHG� 7KH

GHSDUWPHQW KHDG ZDV WKH WHDP
V LQ�KRXVH EDUFRGLQJ
H[SHUW DQG WUDLQHG WKH VWDII RQ NHHSLQJ WKH ERXQG SHUL�
RGLFDO XVH GDWDEDVH FXUUHQW�

7KH 6\VWHPV 5ROH

7KH V\VWHPV OLEUDULDQ DQG WKH V\VWHPV GDWDEDVH DQDO\VW
ZHUH UHVSRQVLEOH IRU DOO DVSHFWV RI KDUGZDUH DQG VRIW�
ZDUH VXSSRUW IRU WKH SURMHFW� H�J�� LQVWDOODWLRQ� WHVWLQJ�
DQG PDLQWHQDQFH�

႑ 3URMHFW 5DWLRQDOH
,I WKH SURMHFW SURYHG VXFFHVVIXO� LQIRUPDWLRQ RQ WKH XVH

RI WKH XQFDWDORJHG ERXQG SHULRGLFDO FROOHFWLRQV FRXOG EH
V\VWHPDWLFDOO\ REWDLQHG DQG FRXOG DVVLVW LQ PDNLQJ NH\
FROOHFWLRQ GHYHORSPHQW DQG FROOHFWLRQ PDLQWHQDQFH
GHFLVLRQV�

&ROOHFWLRQ 'HYHORSPHQW

1,8 /LEUDULHV� OLNH PDQ\ RWKHU DFDGHPLF OLEUDULHV QD�

WLRQZLGH� KDG EHHQ H[SHULHQFLQJ RYHU WKH SDVW GHFDGH
VHYHUH UHGXFWLRQV LQ LWV OLEUDU\ PDWHULDOV EXGJHWV GXH WR
WKH FRPELQDWLRQ RI VHYHUDO HFRQRPLF IDFWRUV� 7KHVH LQ�
HOXGHG GRXEOH�GLJLW LQIODWLRQ LQ SULFH LQFUHDVHV IRU MRXU�
QDOV� WKH VXVWDLQHG ZHDNQHVV RI WKH 8�6� GROODU DJDLQVW
IRUHLJQ FXUUHQFLHV� DQG FRQWLQXRXV UHGXFWLRQV LQ EXGJHW
DOORFDWLRQV DW WKH LQVWLWXWLRQDO OHYHO� 7KHVH EXGJHW FXWV
KDG EHHQ VXVWDLQHG RYHU WKH SDVW VHYHUDO \HDUV� :LWK

(OL]DEHWK 0F.HQQH\ 7LWXV LV $VVRFLDWH 'LUHFWRU� :DOODFH &�
*UDQW LV /LEUDU\ 6\VWHPV 0DQDJHU� DQG /RUUDLQH -� +DUL�
FRPEH LV +HDG RI &LUFXODWLRQ 'HSDUWPHQW� 1RUWKHUQ ,OOLQRLV
8QLYHUVLW\ /LEUDULHV� 'HNDOE� ,OOLQRLV�

,
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HDFK VXFFHVVLYH EXGJHWDU\ FXWEDFN� WKH GHFLVLRQV DV WR

ZKLFK MRXUQDO VXEVFULSWLRQV WR EH FXW EHFDPH LQFUHDV�

LQJO\ GLIILFXOW�
:KLOH PDQ\ IDFWRUV DUH WDNHQ LQWR FRQVLGHUDWLRQ

ZKHQ GHFLGLQJ ZKLFK MRXUQDOV WR FDQFHO �H�J�� FRVW� UH�
VHDUFK RU LQVWUXFWLRQDO OHYHO� ZKHWKHU WKH SHULRGLFDO LV
LQGH[HG� ZKHWKHU LW LV VFKRODUO\ RU SRSXODU� HWF��� DV

EXGJHWV EHFRPH PRUH UHVWULFWLYH DQRWKHU IDFWRU� WKH IUH�
TXHQF\ RI XVH� EHFRPHV PRUH VLJQLILFDQW LQ WKH GHFLVLRQ�
PDNLQJ SURFHVV� 7R GDWH� RQO\ D IHZ OLEUDULHV KDYH XQ�

GHUWDNHQ ULJRURXV FROOHFWLRQ�XVH DQDO\VLV VWXGLHV RI WKHLU
SHULRGLFDO FROOHFWLRQV� 0DQ\ RI WKHVH VWXGLHV� HVSHFLDOO\
WKRVH GHDOLQJ ZLWK ODUJH FROOHFWLRQV VXFK DV 1RUWKHUQ
V�
KDYH RQO\ VWXGLHG XVH SDWWHUQV GXULQJ D �W\SLFDO ZHHN��
DQG WKH GDWD�FROOHFWLRQ SURFHVV KDV EHHQ GRQH PDQXDOO\�
+RZHYHU� LW FDQ EH DUJXHG WKDW WKHUH LV QR VXFK WKLQJ DV

D �W\SLFDO ZHHN� ZKHQ ORRNLQJ DW XVH SDWWHUQV LQ DQ

DFDGHPLF OLEUDU\ �9DQ +RXVH� :HLO� DQG 0F&OXUH ������
&RQVHTXHQWO\� RXU REMHFWLYH IRU WKLV SURMHFW ZDV WR

GHYHORS D PRUH DFFXUDWH ZD\ WR PHDVXUH DFWXDO XVH

SDWWHUQV DQG QRW MXVW ORRN DW D �W\SLFDO ZHHN�� ,Q DGGL�

WLRQ� WKH GDWD�FROOHFWLRQ SURFHVV ZRXOG XWLOL]H FRPSXWHU
WHFKQRORJLHV�

2Q D YHU\ OLPLWHG EDVLV� 1,8 /LEUDULHV EHJDQ WR

PHDVXUH WKH XVH RI LWV ERXQG SHULRGLFDOV FROOHFWLRQV LQ
����� :KHQ WKH OLEUDU\ FUHDWHG D FORVHG�VWDFNV DFFHVV

DUHD WKDW KRXVHG ORZ�XVH ERXQG MRXUQDOV �HVW� �������
YROXPHV�� GDWD IURP XVHU UHTXHVW IRUPV ZHUH V\VWHPDWL�
FDOO\ HQWHUHG LQWR D GDWDEDVH ILOH WKDW SHUPLWWHG WKH

OLEUDU\ WR PHDVXUH XVH SDWWHUQV� 2Q DQ DQQXDO EDVLV� WKH
GDWD KDYH EHHQ FRPSLOHG DQG GLVWULEXWHG WR WKRVH LQ�
YROYHG LQ SHULRGLFDO FROOHFWLRQ�GHYHORSPHQW DFWLYLWLHV�
7KHVH GDWD SURYLGH LQIRUPDWLRQ RQ IUHTXHQF\�XVH SDW�
WHUQV RI ERXQG SHULRGLFDOV ORFDWHG LQ RXU FORVHG�VWDFNV
IDFLOLWLHV�

,Q FRQWUDVW� IRU RXU RSHQ�VWDFN ERXQG SHULRGLFDOV
FROOHFWLRQ� GDWD RQ WKHLU XVH SDWWHUQV DUH QRW DYDLODEOH�
*LYHQ WKDW WKH VHULDOV FROOHFWLRQV UHSUHVHQW H[SHQGLWXUHV
RI RYHU ��� PLOOLRQ GROODUV SHU \HDU� DQG IRU )<�� UHSUH�
VHQWHG RYHU ��� RI RXU HQWLUH OLEUDU\ PDWHULDOV EXGJHW�
LW ZDV IHOW IRU FROOHFWLRQ�GHYHORSPHQW GHFLVLRQV WKDW GDWD
RQ WKH XVH RI ERXQG MRXUQDOV ZRXOG FRQWULEXWH WR PDNLQJ
PRUH LQIRUPHG GHFLVLRQV� ,W ZDV DOVR IHOW WKDW WKLV ZRXOG
EH D PXFK PRUH V\VWHPDWLF DSSURDFK WR PHDVXULQJ
ERXQG SHULRGLFDO XVH WKDQ PDQ\ OLEUDULHV HPSOR\� JRLQJ
WR WKH VKHOI DQG SK\VLFDOO\ LQVSHFWLQJ WKH YROXPH� 7KLV
LV VRPHWLPHV UHIHUUHG WR DV WKH �GXVW WHVW�� ,I \RX FDQ

SLFN XS WKH YROXPH DQG EORZ GXVW RII LW� LW LV SUREDEO\
QRW KLJKO\ XVHG�

,W VKRXOG EH QRWHG WKDW WKLV SURMHFW� LI VXFFHVVIXO�
FRXOG DOVR RIIHU QHZ DQG LQQRYDWLYH ZD\V RI PHDVXULQJ
XVH SDWWHUQV RI QRW RQO\ LQ�KRXVH XVH RQO\ SHULRGLFDO
FROOHFWLRQV� EXW DOVR RWKHU LQ�KRXVH XVH RQO\ FROOHFWLRQ�
XVH SDWWHUQV� )RU H[DPSOH� LQ 1,8 /LEUDULHV� DOO WKH UHI

HUHQFH FROOHFWLRQV DUH LQ�KRXVH XVH RQO\ DQG WKH GROODUV

H[SHQGHG WR PDLQWDLQ WKHVH FROOHFWLRQV DUH KLJK� $JDLQ�
LQIRUPDWLRQ RQ WKH XVH SDWWHUQV RI WKHVH FROOHFWLRQV
ZRXOG FRQWULEXWH WR PDNLQJ EHWWHU LQIRUPHG GHFLVLRQV
RQ UHWHQWLRQ RU GLVFRQWLQXDQFH ZKHQ UHIHUHQFH ERRN

EXGJHWV KDYH WR EH FXW�

&ROOHFWLRQ 0DLQWHQDQFH

,Q ����� WKH 1,8 /LEUDULHV DFTXLUHG LWV RQH PLOOLRQWK
YROXPH� ,Q GRLQJ VR� WKH EXLOGLQJ ZKLFK ZDV FRQVWUXFWHG
LQ ���� KDG UHDFKHG LWV VKHOYLQJ GHVLJQ FDSDFLW\� ,Q �����
WKH FROOHFWLRQV DUH RYHU ��� PLOOLRQ YROXPHV� ,Q RUGHU WR
KRXVH WKH H[LVWLQJ FROOHFWLRQV� LW KDV EHHQ QHFHVVDU\ WR

LQFUHDVH VKHOYLQJ FDSDFLW\ LQ WKH H[LVWLQJ EXLOGLQJ E\
UHGXFLQJ VHDWLQJ� FRQYHUWLQJ IURP KDUG FRS\ WR PLFUR�

IRUPDWV� DQG XVLQJ KLJK GHQVLW\ FORVHG�VWDFN VWRUDJH�
(YHQ ZLWK DOO WKHVH FROOHFWLRQ PDQDJHPHQW RSWLRQV EH�

LQJ XVHG� ZLWKLQ WKH QH[W WZR \HDUV WKH 1,8 /LEUDULHV
ZLOO EH RXW RI VSDFH WR KRXVH WKH ERXQG SHULRGLFDO FRO�
OHFWLRQV� ,W LV PRVW OLNHO\ WKDW D VXEVWDQWLDO QXPEHU RI
ERXQG SHULRGLFDO YROXPHV ZLOO KDYH WR EH SODFHG LQ
HLWKHU KLJK GHQVLW\ FRPSDFW VKHOYLQJ DUHDV� \HW WR EH
FRQVWUXFWHG ZLWKLQ WKH H[LVWLQJ EXLOGLQJ� RU DW DQ XQGH�
WHUPLQHG UHPRWH VWRUDJH VLWH�

$V D EDVLF UXOH RI WKXPE LQ FROOHFWLRQ PDQDJHPHQW�
LW LV GHVLUDEOH WR SODFH LQ VWRUDJH WKRVH LWHPV WKDW KDYH
ORZ XVH� 7KLV MXVW PDNHV SUDFWLFDO VHQVH� 7KH GRFXPHQW

GHOLYHU\ FRVW RI UHWULHYLQJ LWHPV IURP UHPRWH VWRUDJH
DUHDV LQFUHDVHV IRU KLJK�XVH LWHPV VLQFH WKH\ KDYH WR EH
UHWULHYHG PRUH IUHTXHQWO\ �3DTXHWWH ������ 7KHVH FRVWV

FDQ EH UHGXFHG LI WKH OLEUDU\ GRHV QRW SODFH KLJK�GHPDQG
LWHPV LQ VWRUDJH� $OVR� LWHPV LQ UHPRWH VWRUDJH DUHDV

KDYH PRUH OLPLWHG XVHU DFFHVV� ,I XVHU DFFHVV WR SDUW RI
WKH FROOHFWLRQ KDV WR EH OLPLWHG� WKHQ D ZD\ WR PLQLPL]H
WKH DGYHUVH HIIHFWV RI ORVV RI XVHU DFFHVV LV WR VWRUH

ORZ�XVH UDWKHU WKDQ KLJK�XVH LWHPV�
7KH DERYH ZRXOG VXJJHVW WKDW NQRZLQJ ZKDW LV

XVHG RU QRW XVHG LQ RXU ERXQG SHULRGLFDO FROOHFWLRQV LV
D NH\ WR PDNLQJ EHWWHU GHFLVLRQV RQ ZKDW YROXPHV
VKRXOG JR LQWR VWRUDJH� 0DNLQJ WKH ZURQJ FKRLFHV FDQ

EH FRVWO\ QRW RQO\ LQ WHUPV RI GRFXPHQW UHWULHYDO VHUY�
LFHV� EXW LQ WHUPV RI KRZ PDQ\ RI RXU XVHUV H[SHULHQFH
ORVV RI FROOHFWLRQ DFFHVV�

5HODWLRQVKLS WR 2UJDQL]DWLRQ
1,8 /LEUDULHV LV KLJKO\ FRPSXWHUL]HG DQG XVHV D ZLGH

UDQJH RI FRPSXWHU V\VWHPV� H�J�� RQOLQH V\VWHPV� &'�
520 V\VWHPV �VLQJOH�ILOH VHUYHUV DQG PXOWL�ILOH VHUYHUV��
ORFDO DUHD QHWZRUNV� PDLQIUDPHV� LQGLYLGXDO ZRUN VWD�

WLRQV� HWF�� IRU OLEUDU\ PDQDJHPHQW RSHUDWLRQV� 7KLV VSH�
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FLILF SURMHFW ZDV UHODWHG WR DXWRPDWLRQ SODQQLQJ DFWLYL�
WLHV DVVRFLDWHG ZLWK WKH FLUFXODWLRQ V\VWHP FRPSRQHQW RI
RXU VWDWHZLGH DXWRPDWHG RQOLQH FDWDORJ� ,//,1(7 2Q�
OLQH �,2��

8QWLO ����� WKH ,2 V\VWHP GLG QRW KDYH WKH WHFKQL�
FDO FDSDELOLW\ WR VXSSRUW EDUFRGLQJ� 1RZ WKDW ,2 FDQ

VXSSRUW EDUFRGLQJ� PDQ\ ,2 SDUWLFLSDWLQJ OLEUDULHV DUH

EHJLQQLQJ WR EDUFRGH WKHLU FLUFXODWLQJ FROOHFWLRQV� H�J��
8QLYHUVLW\ RI ,OOLQRLV�8UEDQD�&KDPSDLJQ DQG ,OOLQRLV
6WDWH 8QLYHUVLW\ �+DULFRPEH ������ %DUFRGLQJ LQFUHDVHV
WKH VSHHG DQG LPSURYHV WKH DFFXUDF\ RI FKHFN�RXW SUR�
FHGXUHV� $W 1,8 OLEUDULHV� ZH FXUUHQWO\ KDYH WR NH\ERDUG
LQ DOO FDOO QXPEHUV DQG SDWURQ LGHQWLILFDWLRQ QXPEHUV

PDQXDOO\ ZKHQ ZH FKHFN RXW LWHPV� &RQVHTXHQWO\� RXU
FKHFN�RXW SURFHGXUHV DUH VORZ DQG VXEMHFW WR RSHUDWRU
LQSXW HUURUV� 7KH EDUFRGLQJ RI WKH FROOHFWLRQV ZRXOG

VLJQLILFDQWO\ UHGXFH WKHVH SUREOHPV� LI QRW HOLPLQDWH
WKHP�

,I WKH SLORW SURMHFW ZDV VXFFHVVIXO� LW ZRXOG VHW WKH

VWDJH IRU WKH OLEUDU\ WR PDNH D PXFK VWURQJHU FDVH IRU
WKH EXGJHWDU\ VXSSRUW UHTXLUHG IRU EDUFRGLQJ WKH PDLQ

FLUFXODWLQJ FROOHFWLRQV WKDW ZHUH UHSUHVHQWHG RQ ,2 DQG

LPSURYH WKH HIILFLHQF\ DQG DFFXUDF\ RI RXU FLUFXODWLRQ
FKHFN�RXW VHUYLFHV� $GPLQLVWUDWLYHO\� ZH DUJXHG WKDW WKH
YDOXH RI EDUFRGLQJ WKH FROOHFWLRQV ZDV IDU JUHDWHU WKDQ
MXVW GHFUHDVLQJ WKH DPRXQW RI WLPH UHTXLUHG WR FKDUJH
RXW PDWHULDOV RU WR LQFUHDVH WKH DFFXUDF\ RI FKHFN�RXW

SURFHGXUHV� %DUFRGLQJ DOVR SHUPLWV OLEUDULHV WR JDLQ
YDOXDEOH LQIRUPDWLRQ RQ KRZ WKHLU FROOHFWLRQV� FLUFXODW�

LQJ DQG LQ�KRXVH XVH RQO\� DUH XVHG�

)LJXUH �
6FUHHQ 2QH� $OSKD )RXU 0DLQ 0HQX

%$5&2'( $��������������%
� 7,7/( DUDHULFDQ GLHWHWLF DVVRFLDWLRQ� MRXUL

� ,668( ��

� 6($621

6 0217+ MX��GHF
I} <($5 ����

� %&1
5 3$57
� 180%(5
�� ,1&5(0(17 �

7 � &KDQJH (QWHU %URZVH PP ,QGH[ 0DLQ0HQX 2SWLRQV 7RROV

9�

'LVFXVVLRQ RI +DUGZDUH
DQG 6RIWZDUH

2YHUYLHZ

2Q $SULO �������� DOO VRIWZDUH DQG KDUGZDUH DVVRFLDWHG
ZLWK WKH SURMHFW KDG EHHQ SXUFKDVHG� LQVWDOOHG� DQG

WHVWHG� DQG ZDV RSHUDWLRQDO� 7KH ERXQG SHULRGLFDO XVH
GDWDEDVH ZDV EXLOW ������ ERXQG MRXUQDO UHFRUGV ZLWK
EDUFRGHV ORDGHG�� 2YHU WKH QH[W VHYHUDO ZHHNV� ZH

VFDQQHG DOO EDUFRGHG ERXQG YROXPHV HDFK WLPH WKH\
ZHUH SLFNHG XS WR EH UHVKHOYHG� :KHQ WKH EDUFRGH ZDV

VFDQQHG� WKH UHFRUG IRU WKDW YROXPH ZDV UHWULHYHG DQG

WKH FRXQW IRU WKDW UHFRUG DXWRPDWLFDOO\ LQFUHPHQWHG� 7KH
FRPSXWHU VFUHHQV VKRZQ EHORZ DUH WKH VHTXHQFHV XVHG

E\ $OSKD )RXU� 6FUHHQ RQH LV WKH PDLQ PHQX RI $OSKD
)RXU ZKHUH WKH RSHUDWRU VHOHFWV WKH �YLHZ�HQWHU UHF�
RUGV� FKRLFH� 6FUHHQ WZR LV WKH YLHZ UHFRUGV PHQX ZKHUH

WKH RSHUDWRU VHOHFWV WKH �ILQG� FKRLFH� 6FUHHQ WKUHH LV WKH
ILQG VFUHHQ ZKHUH WKH RSHUDWRU ZDQGV WKH EDUFRGH�

6FUHHQ IRXU LV WKH ILQG VFUHHQ ZLWK WKH EDUFRGH DXWRPDW�

)LJXUH �
6FUHHQ 7ZR� 9LHZ 5HFRUGV 0HQX

LFDOO\ HQWHUHG E\ WKH ZDQGLQJ SURFHVV� 6FUHHQ ILYH LV WKH

FKDQJH VFUHHQ UHDFKHG E\ SUHVVLQJ WKH (QWHU NH\ DW WKH

SUHYLRXV ILQG VFUHHQ� $W WKLV SRLQW WKH LQFUHPHQW QXPEHU
LV LQFUHDVHG E\ RQH ZKHQ WKH (QWHU NH\ LV SUHVVHG� JLYLQJ
VFUHHQ VL[�

2Q D SHULRGLF EDVLV� ZH JHQHUDWHG PDQDJHPHQW
UHSRUWV EDVHG RQ WKLV GDWD� $W WKDW WLPH ZH ZHUH SULPDU�
LO\ LQWHUHVWHG LQ IUHTXHQF\ XVH FRXQWV� 7DEOH � LV D VDPSOH
RI D W\SLFDO UHSRUW�

)RXU PDMRU IDFWRUV� FRVW� XVHU IULHQGOLQHVV� FRPSDW�
DELOLW\� DQG V\VWHPV VWDII UHFRPPHQGDWLRQ� LQIOXHQFHG
ZKDW KDUGZDUH DQG VRIWZDUH ZHUH VHOHFWHG�

&RVW

)RU WKH SLORW SURMHFW� WKH REMHFWLYH ZDV WR NHHS FRVWV WR D

PLQLPXP� JLYHQ WKH VHYHUH ILVFDO FRQVWUDLQWV RQ OLEUDU\

)O+HOS $OW)O4XLFN UHFRUG $OW)�4XOFN SOD\ $OW)�6FULSW PHQX $OW)�'�6 DFFHVV

%$5&2',1* $6 $ 722/ )25 &2//(&7,21 86( $1$/<6,6 , 7,786� *5$17� $1' +$5,&20%( ���



)LJXUH �
6FUHHQ 7KUHH� )LQG 6FUHHQ
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W L (QWHU %URZVH )LQG ,QGH[ 0DLQ0HQX 2SWLRQV 7RROV

)LJXUH �
6FUHHQ )LYH� &KDQJH 6FUHHQ %HIRUH ,QFUHPHQW

)=8VH $OWHUQDWH ,QGH[

� 0217+
� <($5
� %&1
� 3$57
6 180%(5
�� ,1&5(0(17

),%6DYH (VF)RUJHW

)LJXUH �
6FUHHQ )RXU�)LQG 6FUHHQ ZLWK %DUFRGH

EXGJHWV IRU )<��� ([LVWLQJ HTXLSPHQW ZDV XVHG ZKHQ DW
DOO SRVVLEOH� OLJKW SHQV ZHUH XVHG UDWKHU WKDQ PRUH H[�

SHQVLYH EDUFRGLQJ ODVHU VFDQQHUV� DQG FRPSDUDWLYH
VKRSSLQJ IRU EDUFRGH ODEHOV IURP YHQGRUV ZDV GRQH�

6\VWHPV 'DWD 3URFHVVLQJ $QDO\VW
5HFRPPHQGDWLRQV

6LQFH WKH GDWD SURFHVVLQJ DQDO\VW ZRXOG EH UHVSRQVLEOH
IRU WKH VRIWZDUH DQG KDUGZDUH WHFKQLFDO VXSSRUW DQG
PDLQWHQDQFH� KLV UHFRPPHQGDWLRQV ZHUH JLYHQ VLJQLIL�
FDQW ZHLJKW LQ WKH GHFLVLRQV RQ ZKDW HTXLSPHQW DQG
VRIWZDUH ZHUH VHOHFWHG�

8VHU )ULHQGOLQHVV

$V D UXOH RI WKXPE� WKH WHDP HPEUDFHG WKH �.,66� �.HHS
,W 6LPSOH� 6WXSLG� DSSURDFK WR SURMHFW GHVLJQ� :H

)LJXUH �
6FUHHQ 6L[� &KDQJH 6FUHHQ $IWHU ,QFUHPHQW

ZDQWHG WR NHHS HYHU\WKLQJ DV VLPSOH DQG HDV\ WR XVH DV

SRVVLEOH� 7KLV DSSURDFK DOORZHG XV WR NHHS WDVNV IURP

EHLQJ ODERU LQWHQVLYH� PLQLPL]HG WUDLQLQJ WLPH� DQG SHU�
PLWWHG XV WR XVH VWXGHQW ODERU WR GR URXWLQH SURFHGXUHV
DVVRFLDWHG ZLWK WKH SURMHFW�

&RPSDWLELOLW\

2QH RI WKH LQLWLDO GHFLVLRQV WKH WHDP PDGH ZDV WR PDNH
VXUH WKDW ZKDWHYHU ZH GLG LQ WHUPV RI KDUGZDUH DQG
VRIWZDUH DVVRFLDWHG ZLWK EDUFRGLQJ ZDV FRPSDWLEOH
ZLWK WKH ,2 V\VWHP UHTXLUHPHQWV IRU EDUFRGLQJ� 8OWL�
PDWHO\ RXU JRDO ZDV WR XVH EDUFRGLQJ ZLWKLQ WKLV FRQ�

WH[W� DQG WKH SLORW SURMHFW ZRXOG JLYH XV DQ RSSRUWXQLW\
WR VHH ZKDW ZRUNHG� )RU H[DPSOH� WKH FKRLFH RI EDUFRGH
ODEHOV ZDV OLPLWHG WR &RGDEDU EHFDXVH LW ZDV WKH RQO\
W\SH WKDW ,2 VXSSRUWHG�

)RU WKLV SURMHFW� EDUFRGHV ZHUH DVVLJQHG WR �����
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7DEOH �

0DQDJHPHQW 5HSRUW RI 8VH 3DWWHUQV RI %RXQG -RXUQDOV

7LWOH ,VVXH <HDU 0RQWK )UHT� &RXQWV

-RXUQDO RI &RQVXOWLQJ DQG &OLQLFDO 3V\FKRORJ\ �� ���� ��

-RXUQDO RI &RQVXOWLQJ DQG &OLQLFDO 3V\FKRORJ\ �� ���� ��

(GXFDWLRQDO /HDGHUVKLS �� ������� 6HS�0D\ ��

([FHSWLRQDO &KLOGUHQ �� ������� 6HS�0D\ ��

&KLOG 'HYHORSPHQW �� ���� $XJ�'HF ��

'HYHORSPHQWDO 3V\FKRORJ\ �� ���� ��

-RXUQDO RI /HDUQLQJ 'LVDELOLWLHV �� ���� ��

([FHSWLRQDO &KLOGUHQ �� ������� 6HS�$SU ��

$GROHVFHQFH �� ���� ��

<RXWK DQG 6RFLHW\ �� ������� 6HS�-XQ ��

5HDGLQJ 7HDFKHU �� ���� )HE�0D\ ��

-RXUQDO RI <RXWK DQG$GROHVFHQFH �� ���� ��

&KLOG 'HYHORSPHQW �� ���� )HE�-XQ ��

*ROI 'LJHVW �� ���� -XO�'HF ��

6FLHQFH 1HZV ������ ���� ��

-RXUQDO RI 6RFLDO 3V\FKRORJ\ ��� ���� ��

1HZ 6FLHQWLVW ��� ���� $SU�-XQ ��

&KLOG $EXVH DQG 1HJOHFW �� ���� ��

5�1� �� ���� -XO�'HF ��

&KLOG 'HYHORSPHQW �� ���� )HE�-XQ ��

1HZ 6FLHQWLVW ��� ���� -XO�6HS ��

3V\FKRORJLFDO 5HSRUWV �� ���� )HE�-XQ ��

7UDLQLQJ DQG 'HYHORSPHQW �� ���� -DQ�-XQ ��

-RXUQDO RI 6SRUW 0DQDJHPHQW ��� ������� ��

-RXUQDO RI 0XOWLFXOWXUDO &RXQVHOLQJ ����� ������� ��

3K\VLFLDQ DQG 6SRUWV 0HGLFLQH �� ���� -DQ�-XQ ��

&KLOG $EXVH DQG 1HJOHFW �� ���� ��

&KULVWLDQLW\ DQG &ULVLV �� ������� )HE�-DQ ��

-RXUQDO RI &RQVXOWLQJ DQG &OLQLFDO 3V\FKRORJ\ �� ���� ��

-RXUQDO RI 0DQDJHPHQW 'HYHORSPHQW �� ���� ��

([FHSWLRQDO &KLOGUHQ �� ������� 6HS�$SU ��

*ROI 0DJD]LQH �� ���� -XO�'HF ��

1HZ 6FLHQWLVW ��� ���� -DQ�0DU ��

-RXUQDO RI %XVLQHVV (WKLFV �� ���� -XO�'HF ��

:RUOG 3UHVV 5HYLHZ �� ���� ��

(QJOLVK -RXUQDO �� ���� -DQ�$SU ��

1HZ 6FLHQWLVW ��� ���� -DQ�0DU ��

-RXUQDO RI $GYHUWLVLQJ ����� ������� ��

%ULWLVK 0HGLFDO -RXUQDO ��� ���� -DQ�-XQ ��

9LWDO 6SHHFKHV RI WKH 'D\ �� ������� ��

3K\VLFLDQ DQG 6SRUWV 0HGLFLQH �� ���� -XO�'HF ��

&KLOG 'HYHORSPHQW �� ���� )HE�-XQ ��
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UDQGRPO\ VHOHFWHG ERXQG SHULRGLFDO YROXPHV� (DFK WLPH
D EDUFRGHG YROXPH ZDV SLFNHG XS WR EH UHVKHOYHG� LWV
XQLTXH EDUFRGH ZDV VFDQQHG� :KHQ WKH EDUFRGH ZDV

VFDQQHG� LW ZDV OLQNHG WR LWV XQLTXH UHFRUG LQ D GDWDEDVH�
,Q RUGHU WR GR WKLV� GDWDEDVH PDQDJHPHQW VRIWZDUH ZDV
QHHGHG�

7KH SURFHVV RI LGHQWLI\LQJ LWHPV LQ D OLEUDU\
V FROOHFWLRQ
E\ DVVLJQLQJ WR HDFK D XQLTXH PDFKLQH UHDGDEOH FRGH KDV
EHHQ JHQHUDOO\ UHIHUUHG WR DV EDUFRGLQJ� %DUFRGLQJ LV
PXFK PRUH WKDQ VLPSO\ DIIL[LQJ D FRGHG ODEHO WR HDFK
LWHP LQ WKH FROOHFWLRQ� 7KH SURFHVV PXVW LQFOXGH� E\ VRPH
PHWKRG� WKH OLQNLQJ RI HDFK FRGH WR DQ DSSURSULDWH LWHP
UHFRUG LQ WKH OLEUDU\
V ELEOLRJUDSKLF GDWDEDVH� �.HQQHG\
DQG /DFK �������

7KH 1,8 /LEUDULHV LV D KHDY\ XVHU RI GDWDEDVH

PDQDJHPHQW VRIWZDUH� H�J�� $OSKD )RXU� 5HIOH[� 'EDVH�
DQG 3DUDGR[� 2XU GHFLVLRQ ZDV WR XVH $OSKD )RXU GDWD�
EDVH VRIWZDUH IRU VHYHUDO UHDVRQV� ,W ZDV XVHU IULHQGO\�
KDG SXOO GRZQ PHQXV� RQOLQH KHOS� ZDV 'EDVH FRPSDW�
LEOH� DQG ZH DOUHDG\ ZHUH XVLQJ WKLV SURGXFW H[WHQVLYHO\
ZLWKLQ WKH OLEUDU\� 2XU GDWDEDVH DQDO\VW FRQVLGHUHG $O�
SKD )RXU WR EH RQH RI WKH EHVW SURGXFWV RQ WKH PDUNHW
EHFDXVH LW ZDV HDV\ IRU JHQHUDO XVHUV DQG EHFDXVH LW KDG
DQ H[FHOOHQW VRUW IXQFWLRQ �7LWXV ������ 1XPHURXV VRIW�
ZDUH UHYLHZV RI $OSKD )RXU RYHUZKHOPLQJO\ VXSSRUWHG
WKH WHDP
V UHDVRQV IRU FKRRVLQJ WKLV SDUWLFXODU VRIWZDUH
SURGXFW �&DQWHU HW DO� ����� 3ODLQ ����� 6DOHPL� 3DVWULFN�
DQG :DOWRQ ������ $OVR� $OSKD )RXU LV D UHODWLRQDO GDWD�
EDVH� �8VHUV PD\ DFFHVV LQIRUPDWLRQ LQ PXOWLSOH GDWD�
EDVHV VLPXOWDQHRXVO\� (DFK GDWDEDVH LQ WKH VHW PD\ KDYH
PXOWLSOH UHODWLRQVKLSV DQG FDQ DXWRPDWLFDOO\ KDQGOH

RQH�WR�PDQ\ OLQNV� ��$OSKD )RXU� ������ $ UHODWLRQDO
GDWDEDVHZRXOG DOORZ XV WR GR IXUWKHU DQDO\VLV RI WKH ILOH
ZH ZHUH FUHDWLQJ LQ UHODWLRQ WR RWKHU ILOHV DW D ODWHU GDWH�
)RU H[DPSOH� ZH ZRXOG KDYH WKH FDSDELOLW\ RI OLQNLQJ
)$;21 GDWDEDVH ILOHV ZKLFK FRQWDLQ SHULRGLFDO FRVW LQ�
IRUPDWLRQ� H�J�� SULFHV� LQIODWLRQ UDWHV� HWF�� ZLWK RXU ILOHV
RQ XVH SDWWHUQV�

7KH EDUFRGLQJ FRQILJXUDWLRQ VRIWZDUH SHUPLWV WKH

FRPSXWHU V\VWHP WR NQRZ ZKDW LW VKRXOG H[SHFW WR VHH

ZKHQ WKH EDUFRGH LV VFDQQHG� )RU H[DPSOH� VLQFH WKHUH
DUH PDQ\ W\SHV RI EDUFRGHV� H�J�� &RGH ��� 83& 9HUVLRQ
$� ($1���� &RGDEDU� 83& 9HUVLRQ (� HWF�� WKH FRPSXWHU
QHHGV WR NQRZ ZKLFK EDUFRGH LW LV UHDGLQJ� (= %DUFRGH
ZDV VHOHFWHG EDVHG RQ LQIRUPDWLRQ IRXQG LQ D GDWDEDVH
FDOOHG &RPSXWHU 6HOHFW� 7KLV GDWDEDVH� SURGXFHG E\
=LII &RPPXQLFDWLRQV &RPSDQ\� JLYHV UHYLHZV DQG

VSHFLILFDWLRQV IRU FRPSXWHU KDUGZDUH DQG VRIWZDUH
SURGXFWV FXUUHQWO\ DYDLODEOH IURP VXSSOLHUV� (= %DU�
FRGH ZDV KLJKO\ UDWHG� HDV\ WR XVH� DQG ZDV LQ RXU FRVW

UDQJH�

,PSDFW DQG /HVVRQV /HDUQHG

(YHQ WKRXJK ZH RQO\ UDQ WKH SLORW SURMHFW IRU D VKRUW
WLPH� ZH JDLQHG YDOXDEOH LQVLJKWV LQWR D YDULHW\ RI DFWLYL�
WLHV DVVRFLDWHG ZLWK EDUFRGLQJ DV D PHDQV RI PHDVXULQJ
FROOHFWLRQV XVH� $W WKLV VWDJH� ZH KDYH VXIILFLHQW FRQIL�
GHQFH LQ WKH WHFKQRORJLFDO DQG RSHUDWLRQDO IHDVLELOLW\ RI
WKLV DSSURDFK WR SURSRVH IXQGLQJ IRU H[SDQGLQJ WKH

VFRSH RI FROOHFWLRQV EDUFRGHG WR LQFOXGH DOO ERXQG MRXU�
QDOV EHLQJ XVHG �HVW� ������� YROXPHV�� 6RPH RI WKH

LPSDFWV DQG OHVVRQV OHDUQHG IURP WKH SLORW SURMHFW WR
GDWH DUH EULHIO\ GLVFXVVHG EHORZ�

7HFKQRORJLFDO
6RIWZDUH
7KH VRIWZDUH ZH VHOHFWHG IRU WKH SLORW SURMHFW SHUIRUPHG
ZHOO DQG GLG HYHU\WKLQJ ZH ZDQWHG LW WR GR� $OSKD )RXU
ZDV YHU\ XVHU IULHQGO\� DQG ZH RSHUDWHG WKLV SURMHFW
XVLQJ VWXGHQW HPSOR\HHV� 7UDLQLQJ WLPH ZDV PLQLPDO�
(= %DUFRGH DOVR ZDV HDV\ WR FRQILJXUH WR UHDG &RGDEDU�

2QH RI WKH VWUHQJWKV RI GRLQJ SLORW SURMHFWV LV WKDW
LW SHUPLWV \RX WR JHW SDUW RI D V\VWHP XS DQG UXQQLQJ
TXLFNO\� +RZHYHU� RQH RI LWV GUDZEDFNV LV WKDW \RX GR
QRW KDYH WKH IXOO V\VWHP RSHUDWLRQDO� 7KH VRIWZDUH ZH

VHOHFWHG ZRUNHG ILQH IRU WKH SLORW� :KDW UHPDLQV XQDQ�

VZHUHG DW WKLV WLPH LV KRZ LW ZLOO SHUIRUP JLYHQ KLJK�
YROXPH DFWLYLW\ OHYHOV DQG VXVWDLQHG XVH� 6LQFH ZH KDYH
ZRUNHG ZLWK $OSKD )RXU XVLQJ ODUJH GDWDEDVH ILOHV� ZH
DUH YHU\ FRQILGHQW LW ZLOO SHUIRUP ZHOO DV WKH VFRSH RI
WKH SURMHFW H[SDQGV�

:H DOVR NQRZ WKDW LI ZH DUH JRLQJ WR XVH ,QWHUPHF
ODVHU VFDQQHUV� WKH\ ZLOO QRW UXQ RQ WKH KDUGZDUH ZH DUH

XVLQJ IRU WKH SLORW SURMHFW� :H KDYH GRQH VRPH WHVWLQJ RI
,QWHUPHF ODVHU VFDQQHUV DQG WKH\ ZRUN RQ RQH RI RXU
QHZHU ZRUNVWDWLRQV� EXW QRW RQ WKH =HQLWK WKDW ZDV XVHG
IRU WKH SLORW SURMHFW� :H GLG QRW NQRZ ZK\ WKHUH ZDV WKLV
SUREOHP� DQG WKH ,QWHUPHF WHFKQLFDO VWDII ZRUNHG ZLWK
RXU VWDII WR GHWHUPLQH ZK\ LW GLG QRW ZRUN� :H ZHUH

IRUWXQDWH WKDW WKH YHQGRU ZDV DEOH WR SURYLGH WHFKQLFDO
VXSSRUW� 7KLV LV QRW DOZD\V WKH FDVH� 7KH EDVLF OHVVRQ ZH
KDYH OHDUQHG LQ WKH SDVW DERXW VRIWZDUH DQG KDUGZDUH LV
WR WHVW LW WR VHH WKDW LW ZRUNV� RU KDYH WKH YHQGRU SURYH LW
ZRUNV� 7RR PDQ\ YHQGRUV VD\ WKHLU SURGXFWV DUH FRP�

SDWLEOH RU ZLOO SHUIRUP FHUWDLQ IXQFWLRQV� EXW ZKHQ
OLEUDULHV SXUFKDVH WKH LWHP� WKH\ ILQG RXW WKH\ GR QRW

RSHUDWH DV SURPLVHG�

'DWDEDVH
7KH GDWDEDVH GHVLJQ VHHPHG WR ZRUN ZHOO� 2ULJLQDOO\�
WKH WHDP WKRXJKW WKDW EXLOGLQJ WKH GDWDEDVH ZRXOG EH
VORZHU WKDQ LW DFWXDOO\ ZDV� +RZHYHU� WKLV ZDV VWLOO WKH
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PRVW ODERU�LQWHQVLYH DVSHFW RI WKH ZKROH SURMHFW� HVSH�
GDLO\ GXULQJ WKH LQLWLDO SKDVHV RI WKH SURMHFW� %\ GRLQJ
WKH SLORW SURMHFW� ZH QRZ KDYH EHWWHU LQIRUPDWLRQ IRU
HVWLPDWLQJ KRZ ORQJ EXLOGLQJ WKH HQWLUH GDWDEDVH LV

OLNHO\ WR WDNH�
:H DUH EHJLQQLQJ WR ORRN DW KRZ LQFUHDVLQJ WKH VL]H

RI WKH GDWDEDVH LPSDFWV RQ GDWDEDVH PDLQWHQDQFH RSHUD�
WLRQV� 2XU WKLQNLQJ LV WR VSOLW WKH GDWDEDVH ILOHV EHWZHHQ
WZR RU PRUH ZRUNVWDWLRQV� 7KDW ZD\� ZH FDQ KDYH PRUH

WKDQ RQH VWDII PHPEHU FUHDWLQJ QHZ UHFRUGV LQ WKH GDWD�
EDVH RU GRLQJ VFDQQLQJ VLPXOWDQHRXVO\� DQG QRW FDXVH

XQDFFHSWDEOH EDFNORJV RI LWHPV ZDLWLQJ WR EH SURFHVVHG
IRU UHVKHOYLQJ�

$V H[SHFWHG� PLQRU SUREOHPV DVVRFLDWHG ZLWK WKH
GDWDEDVH WHQGHG QRW WR EH WHFKQRORJLFDO LQ QDWXUH� EXW
ZHUH FDXVHG E\ RSHUDWRU HUURUV� 7KHUH ZHUH EODQN UH�

FRUGV DQG GXSOLFDWH UHFRUGV LQ WKH GDWDEDVH WKDW KDG WR

EH FRUUHFWHG EHIRUH ZH FRXOG JHW PDQDJHPHQW UHSRUWV�
)URP SDVW H[SHULHQFH ZRUNLQJ ZLWK GDWDEDVHV� ZH NQRZ
WKDW QR PDWWHU KRZ PXFK WUDLQLQJ LV GRQH� WKHVH W\SHV
RI HUURUV KDSSHQ� &RQVHTXHQWO\� ZH MXVW SODQ WR VFDQ WKH
GDWDEDVH ORRNLQJ IRU WKHVH W\SHV RI SUREOHPV DQG FRUUHFW
WKHP ZKHQ ZH VHH WKHP�

%DUFRGHV
:H OHDUQHG WKDW EDUFRGLQJ WHFKQRORJ\ LV QRW DV VLPSOH
DV LW DSSHDUV� 7KH GHFLVLRQV \RX PDNH DERXW W\SHV RI
EDUFRGHV DQG ODEHOV XVHG GR PDNH D GLIIHUHQFH� DIIHFWLQJ
FRVWV� UHOLDELOLW\� HWF� )LUVW� ZH IRXQG RXW WKDW VRPH W\SHV
RI EDUFRGHV VFDQ EHWWHU WKDQ RWKHUV� )RU H[DPSOH� EDU�
FRGHV ZLWK VSDFHV EHWZHHQ VHFWLRQV RI WKH EDUV GR QRW

VFDQ DV ZHOO DV EDUFRGHV ZLWK QR VSDFHV� 7KH SULQWHG VL]H
RI WKH EDUFRGH DOVR VHHPV WR PDNH D GLIIHUHQFH� 2XU

SUHIHUHQFH ZDV IRU FRPSDFW EDUFRGHV VLQFH WKH\ VHHPHG
WR VFDQ EHWWHU�

6HFRQG� \RX QHHG WR FRQVLGHU ZKDW W\SH RI EDUFRGH
ODEHOV \RX XVH� 6LQFH ZH ZHUH XVLQJ OLJKW SHQV� ZH ZHUH
HVSHFLDOO\ FRQFHUQHG DERXW WKH ZHDU DQG WHDU RQ WKH

EDUFRGH ODEHO VXUIDFH� 1RW DOO EDUFRGH ODEHOV KDYH D

SURWHFWLYH OD\HU DQG WKRVH ZLWKRXW DUH VXEMHFW WR GHWH�
ULRUDWLRQ ZKHQ WKH OLJKW SHQ LV UXQ DFURVV WKH EDUFRGH�
%HIRUH RUGHULQJ ODEHOV� ZH WHVWHG ODEHO VDPSOHV IURP
YHQGRUV DQG PDGH VXUH ZH RQO\ RUGHUHG ODEHOV ZLWK D

SURWHFWLYH FRDWLQJ� 7KH WHDP DOVR IHOW WKDW LI WKH OLEUDU\
ZDV JRLQJ WR H[SDQG WKH SLORW SURMHFW� ZH ZRXOG XVH

VFDQQHUV UDWKHU WKDQ OLJKW SHQV WR UHDG WKH EDUFRGHV�
:LWK VFDQQHUV� RQH GRHV QRW KDYH WR WRXFK WKH VXUIDFH RI
WKH EDUFRGH ODEHO DW DOO�

7KLUG� QRQH RI WKH ODEHO DGKHVLYHV ZHUH YHU\ JRRG
DW DGKHULQJ� 7KH\ FRXOG DOO HDVLO\ EH SHHOHG RII� :H KDYH

QR VROXWLRQ WR WKLV SUREOHP RWKHU WKDQ WR SXUFKDVH ODEHOV
ZLWK DV VWURQJ DQ DGKHVLYH DV SRVVLEOH�

)RXUWK� RQH FDQ FXW WKH FRVW RI EDUFRGH ODEHOV DO�
PRVW LQ KDOI E\ VKRSSLQJ DURXQG IRU WKH EHVW SULFH� :H
IRXQG SULFHV WKDW UDQJHG IURP ��������� ODEHOV GRZQ WR

��������� ODEHOV� 7KH FRVW VDYLQJV DUH VXEVWDQWLDO ZKHQ
RQH LV EDUFRGLQJ ODUJH FROOHFWLRQV�

(FRQRPLF

,I 1,8 /LEUDULHV GHFLGHV WR GR EDUFRGLQJ� WKHQ WKHUH ZLOO
EH ERWK VKRUW� DQG ORQJ�WHUP ILVFDO LPSDFWV� 6WDUW XS
FRVWV IRU WKH KDUGZDUH� VRIWZDUH� DQG EDUFRGH ODEHOV
DVVRFLDWHG ZLWK WKLV SURMHFW DUH HVWLPDWHG DW ������� 2QH
QHHGV WR DGG LQ WKH ODERU FRVWV DV ZHOO� $IWHU WKH ILUVW
\HDU� WKH FRVWV RI PDLQWHQDQFH �H�J�� EDUFRGH ODEHOV� ODERU�
HWF�� VKRXOG EH FRQVLGHUHG RQ DQ RQJRLQJ EDVLV� 7KLV

VSHFLILF EDUFRGLQJ SURMHFW ZDV PRGHVW LQ WHUPV RI FROOHF�
WLRQ VL]H� 7KH FRVWV ZRXOG EH VXEVWDQWLDOO\ KLJKHU IRU
EDUFRGLQJ RXU PDLQ ERRN FROOHFWLRQV ���� PLOOLRQ YRO�

XPHV�� :KLOH WKH SLORW SURMHFW ZDV VXFFHVVIXO WHFKQRORJL�
FDOO\� ZH VWLOO QHHG WR LGHQWLI\ IXQGV WR VXSSRUW EDUFRG�
LQJ DFWLYLWLHV� )ODYLQJ VRPHWKLQJ WHFKQRORJLFDOO\ IHDVL�
EOH LV QRW HQRXJK� ,W DOVR KDV WR EH DEOH WR EH GRQH ZLWKLQ
WKH RUJDQL]DWLRQ� EH SROLWLFDOO\ SRVVLEOH� DQG HFRQRPL�

FDOO\ IHDVLEOH�

2UJDQL]DWLRQDO

$Q\ QHZ SURFHGXUH EHLQJ LQWURGXFHG LQWR DQ RUJDQL]D�
WLRQ
V RSHUDWLRQV FKDQJHV WKH ZD\ LQ ZKLFK EXVLQHVV LV
GRQH� ,Q WHUPV RI WKH SURMHFW GHVLJQ� WKH REMHFWLYH ZDV WR
NHHS WKH LPSDFW RI FKDQJHV LQ GDLO\ RSHUDWLRQDO VKHOYLQJ
SURFHGXUHV PLQLPDO� +RZHYHU� ZH NQHZ IURP WKH RXWVHW
WKDW LI ZH GHFLGHG WR GR EDUFRGLQJ� LW ZRXOG LQGHHG DGG

VWHSV WR WKH FROOHFWLRQV PDLQWHQDQFH SURFHGXUHV LQ WKH

OLEUDU\�
6LQFH 3HULRGLFDO 6HUYLFHV ZDV WKH SULPDU\ XQLW

ZKHUH WKH EDUFRGLQJ ZRXOG EH GRQH� WKH XQLW ZRXOG
KDYH WR FKDQJH LWV RSHUDWLRQDO SURFHGXUHV� 7KH WHDP

GHFLGHG IURP WKH VWDUW WKDW WKH 3HULRGLFDO 6HUYLFHV VWDII
ZRXOG EH DFWLYHO\ LQYROYHG LQ DOO SKDVHV RI WKH SURMHFW
V
SODQQLQJ DQG GHVLJQ� %HIRUH UHVKHOYLQJ WKH EDUFRGHG
LWHPV WKDW ZHUH SLFNHG XS� WKH LWHPV ZHUH VFDQQHG LQWR
WKH GDWDEDVH WR LQFUHPHQW WKHLU XVH E\ RQH� 7KLV SURFH�
GXUH GLG QRW FDXVH DQ\ VLJQLILFDQW GHOD\ LQ WKH UHVKHOY�
LQJ RI WKH LWHPV� �,WHPV IURP WKH ODVW SLFN XS DW QLJKW
ZHUH VFDQQHG LQ WKH PRUQLQJ EHIRUH WKH\ ZHUH

UHVKHOYHG�� ,W ZDV IHOW WKDW LI WKH SURMHFW ZHUH XOWLPDWHO\
WR EH VXFFHVVIXO� LW ZRXOG KDYH WR EH XQGHUVWRRG DQG

VXSSRUWHG DW WKH EDVLF RSHUDWLRQDO OHYHO� 7KH 3HULRGLFDO
6HUYLFHV VWDII QHHGHG WR NQRZ �KRZ WR EDUFRGH�� DQG WR
XQGHUVWDQG ZK\ WKLV ZDV D WDVN ZRUWK GRLQJ DQG LWV
LPSRUWDQFH WR WKH RUJDQL]DWLRQ�
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3ROLWLFDO

7KH LPSRUWDQFH RI KDYLQJ RWKHU VWDNHKROGHUV� L�H�� WKRVH
PDNLQJ FROOHFWLRQ GHYHORSPHQW GHFLVLRQV� SDUWLFLSDWH LQ
WKH SODQQLQJ DQG GHVLJQ RI WKH SURMHFW ZDV DOVR GLV�
FXVVHG E\ WKH WHDP� 7KH LPSRUWDQFH RI WKLV JURXS LQ

SDUWLFLSDWLQJ DW WKH HDUO\ VWDJHV RI SODQQLQJ ZDV WZR�

IROG� )LUVW� WR UHLQIRUFH D FRPPRQ JURXS YDOXH� L�H�� LQ�
IRUPDWLRQ RQ XVH SDWWHUQV RI FROOHFWLRQV FDQ DVVLVW LQ

PDNLQJ PRUH LQIRUPHG FROOHFWLRQ�GHYHORSPHQW GHFL�
VLRQV� 6HFRQG� WR KDYH WKLV JURXS YDOLGDWH WKH SURFHVV RU
WKH ZD\ WKH LQIRUPDWLRQ LV FROOHFWHG� 1R DGPLQLVWUDWRU�
HVSHFLDOO\ RQH LQ WKH SXEOLF VHFWRU� ZDQWV WR LQYHVW LQ GDWD
JDWKHULQJ WKDW LV QRW YLHZHG DV XVHIXO RU PHDQLQJIXO E\
KLV RU KHU RZQ VWDII� OHW DORQH WKRVH ZKR DUH SROLWLFDOO\
LQIOXHQWLDO H[WHUQDOO\� H�J�� XQLYHUVLW\ DGPLQLVWUDWRUV�
IDFXOW\ RXWVLGH WKH OLEUDU\� HWF�

'LVFXVVLRQV ZLWK WKRVH LQYROYHG ZLWK PDNLQJ GH�
FLVLRQV IRU FROOHFWLRQ GHYHORSPHQW ZLWKLQ 1,8 /LEUDULHV
FHQWHUHG DURXQG VHYHUDO WKHPHV� ,Q JHQHUDO� OLEUDULDQV
WHQG WR YDOXH NQRZLQJ QRW RQO\ KRZ FROOHFWLRQV DUH XVHG
EXW DOVR ZKR LV XVLQJ WKHP� +RZHYHU� WKH\ VHHP WR KDYH
D YDULHW\ RI RSLQLRQV RQ ZKDW DSSURDFKHV VKRXOG EH
WDNHQ LQ PHDVXULQJ FROOHFWLRQ XVH DQG ZKLFK FROOHFWLRQV
DUH ZRUWK PHDVXULQJ� )RU H[DPSOH� PDQ\ DUJXH WKDW \RX
FDQ QHYHU UHDOO\ DFFXUDWHO\ PHDVXUH WRWDO FROOHFWLRQ XVH�
EHFDXVH DQ LQGLYLGXDO PD\ UHVKHOYH DQ LWHP DQG QRQH RI
RXU PHDVXUHV� H�J�� FLUFXODWLRQ FRXQWV� LQ�KRXVH XVH VWXG�
LHV� HWF�� PHDVXUH WKLV W\SH RI XVH� 3UDFWLFDOO\ VSHDNLQJ�
\RX DOZD\V ZLOO KDYH WKH SUREOHP RI XQGHUFRXQWV� $OO

\RX FDQ GR LV DFNQRZOHGJH WKDW WKHUH DUH FDVHV ZKHUH
LQGLYLGXDOV XVH WKH OLEUDU\ FROOHFWLRQV DQG UHVKHOYH WKH
PDWHULDOV WKHPVHOYHV� <RX FDQ DOVR HQFRXUDJH WKRVH XVLQJ
WKH FROOHFWLRQV� DV PXFK DV SRVVLEOH� QRW WR UHVKHOYH LWHPV�

2WKHUV LQ WKH JURXS ZHUH YHU\ H[FLWHG DERXW XVLQJ
EDUFRGLQJ DSSOLFDWLRQV ZLWK RWKHU QRQ�FLUFXODWLQJ FRO�
OHFWLRQV� 2QH GHSDUWPHQW KHDG KDV YROXQWHHUHG WR EDU�
FRGH WKH UHIHUHQFH FROOHFWLRQ IRU ZKLFK KH KDV FROOHFWLRQ�
GHYHORSPHQW UHVSRQVLELOLWLHV WR VHH ZKHWKHU XVH

SDWWHUQV FDQ EH PHDVXUHG�
$QRWKHU GHSDUWPHQW KHDG ZRXOG OLNH WR EDUFRGH

SULQWHG LQGH[HV WKDW DUH DOVR DYDLODEOH DV SDUW RI RXU ORFDO
DUHD QHWZRUNV� 7KH TXHVWLRQ WKLV GHSDUWPHQW KHDG
ZRXOG OLNH WR LQYHVWLJDWH LV� +DV WKHUH EHHQ D VKLIW DZD\
IURP WKH XVH RI WKH PDQXDO LQGH[HV WR FRPSXWHUL]HG
SURGXFWV VXIILFLHQW WR ZDUUDQW FDQFHOODWLRQ RI WKH SULQW
FRSLHV RI WKH LQGH[HV"

:KLOH WKH RSLQLRQV RI WKH FROOHFWLRQ GHYHORSPHQW
OLEUDULDQV ZHUH GLYHUVH� ZKDW ZH VDZ ZDV SURGXFWLYH
DQG FRQVWUXFWLYH GLVFXVVLRQ ZLWKLQ WKH JURXS RQ WKH
XVHIXOQHVV RI EDUFRGLQJ DV D PHDQV RI PHDVXULQJ XVH

SDWWHUQV� )RU WKRVH ZKR GLG QRW EHOLHYH LQIRUPDWLRQ RQ

XVH SDWWHUQV FRQWULEXWHG WR FROOHFWLRQ�GHYHORSPHQW GH�
FLVLRQ PDNLQJ� WKH LPSDFW ZDV HYHQ PRUH SURQRXQFHG�

L�H�� FUHDWLYH WKLQNLQJ RI DSSOLFDWLRQV EH\RQG WKH SLORW
SURMHFW�

5HIHUHQFHV

�$OSKD )RXU�� ����� 6RIWZDUH UHYLHZV RQ ILOH �0DU��� ����
&DQWHU� 6KHU\O� DQG RWKHUV� ����� �1RQSURJUDPPDEOH GDWD�

EDVHV� 3RZHU ZLWKRXW SDLQ�� 3& 0DJD]LQH ��� QR� � �-DQ���
�������

%DUFRGLQJ RI FROOHFWLRQV LQ $5/ OLEUDULHV� 63(& .LW ���� �����

:DVKLQJWRQ� '�&�� 2IILFH RI 0DQDJHPHQW 6WXGLHV� $VVR�
FLDWLRQ RI 5HVHDUFK /LEUDULHV� 3UHSDUHG E\ *DLO .HQQHG\
DQG 0LFKDHO /DFK�

+DULFRPEH� /RUUDLQH -� ����� ,QWHUYLHZ ZLWK 5REHUW )HUUHU�
$GPLQLVWUDWLYH ,QIRUPDWLRQ 6\VWHPV DQG 6HUYLFHV� 8U�
EDQD� ����� 8QLYHUVLW\ RI ,OOLQRLV� 8UEDQD�&KDPSDLJQ
�6SULQJ��

3DTXHWWH� -XGLWK� ����� �:KDW JRHV WR WKH VWRUDJH IDFLOLW\�
2SWLRQV DQG FRQVHTXHQFHV�� ,Q 7KH JUHDW GLYLGH� &KD7

OHQJHV LQ UHPRWH VWRUDJH� HG� -� .HQQHG\ DQG *� 6WRFNWRQ�
����� 3URFHHGLQJV RI D 3UHFRQIHUHQFH RQ 5HPRWH 6WRUDJH
)DFLOLWLHV� -XQH ��� ����� 5LFKPRQG )LHOG 6WDWLRQ� &DOL�
IRUQLD� &KLFDJR� $PHULFDQ /LEUDU\ $VVQ�

3ODLQ� 6WHSKHQ :� ����� �$OSKD VRIWZDUH FRUSRUDWLRQ� $O�
SKD )RXU�� 3& 0DJD]LQH ��� QR� � �-DQ��� �������

6DOHPL� -RH� *UHJ 3DVWULFN� DQG 6WHSKHQ :DOWRQ� ����� �'D�
WDEDVH SRZHU ZLWKRXW WKH SURJUDPPLQJ�� 3& 0DJD]LQH�
��� QR� �� �'HF��� �������

7LWXV� (OL]DEHWK 0� ����� ,QWHUYLHZ ZLWK -DFN +HQGULFNV�
6\VWHPV 7HFKQLFLDQ� 'H.DOE� ����� 1RUWKHUQ ,OOLQRLV 8QL�

YHUVLW\ /LEUDULHV� �$SU���
9DQ +RXVH� 1DQF\� %HWK 7� :HLO� DQG &KDUOHV 5� 0F&OXUH�

����� 0HDVXULQJ DFDGHPLF OLEUDU\ SHUIRUPDQFH� $ SUDFWLFDO
DSSURDFK� &KLFDJR� $PHULFDQ /LEUDU\ $VVQ�

6HOHFWHG %LEOLRJUDSK\
$OSKD )RXU
)UHQW]HQ� -HIIUH\� ����� �3URJUDPPDEOH '%06V� 6D\ QR WR

FRGLQJ�� 3& :HHN �� QR� �� �0D\�� ��II�
*UHKDQ� 5LFN� DQG 6WDQIRUG 'LHKO� ����� �'26 GDWDEDVHV DW

ZRUN� )LOH FDELQHWV IRU WKH IXWXUH�� %\WH ��� QR� � 4DQ���
�������

6DOHPL� -RH� ����� �$OSKD )RXU� 9HUVLRQ ����� 3& 0DJD]LQH
��� QR� � 4DQ��� ����

%DUFRGLQJ
$OSHUW� 0DUN� ����� �%XLOGLQJ D EHWWHU EDU FRGH�� )RUWXQH

���� QR� �� �-XQH�� ����
%HWWV� 0LWFK� ����� �,6 PXVW JHW D KDQGOH RQ EDU FRGLQJ�

%XVLQHVV RSSRUWXQLWLHV PLVVHG DV PDQDJHPHQW IDLOV WR
WDNH WHFKQRORJ\ OHDGHUVKLS UROH�� &RPSXWHUZRUOG ��� QR�
�� ������� ��II�

%XG]LDN� $QQD� ����� �%DUFRGLQJ D XQLYHUVLW\ OLEUDU\ FRO�
OHFWLRQ�� 2KLR /LEUDULHV �� QR� � �0D\�-XQH�� ����
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(PHU\� &KDUOHV '� ����� �7KH XVH RI SRUWDEOH EDU VFDQQHUV
LQ FROOHFWLRQV LQYHQWRU\�� &ROOHFWLRQ 0DQDJHPHQW ��� QR�
�������

(SVWHLQ� 6XVDQ %�� *UHWFKHQ )UHHPDQ� DQG 3DXOLQH ,DFRQR�
����� �&XVWRP EDUFRGLQJ DV D EHWWHU ZD\�� /LEUDU\ -RXU�
QDO �6HSW��� �������

*DOOLDQ� -RVHSK $� ����� �7KH PDWKHPDWLFV RI LGHQWLILFDWLRQ
QXPEHUV�� &ROOHJH 0DWKHPDWLFV -RXUQDO ��� QR� ����������

*DWWHQ� -HIIUH\ 1� ����� �%DU FRGLQJ SURMHFWV� 3UHSDUDWLRQ
DQG H[HFXWLRQ�� /LEUDU\ +L 7HFK �� QR� �� ������

3DYOLGLV� 7KHR� -HURPH 6ZDUW]� DQG <QMLXQ 3� :DQJ� �����
�,QIRUPDWLRQ HQFRGLQJ ZLWK WZR�GLPHQVLRQDO EDU
FRGHV�� &RPSXWHU ��� QR� � �-XQH�� ������

3HQQLVL� (OL]DEHWK� ����� �%ROGHU EDU FRGHV� 6TXHH]LQJ
PRUH LQIRUPDWLRQ LQWR WKRVH EODFN�DQG�ZKLWH V\PEROV��
6FLHQFH 1HZV ���� QR� ��������

5DKQ� (UZLQ� ����� �%DU FRGHV IRU OLEUDULHV�� /LEUDU\ +L 7HFK
�� QR� � �:LQWHU�� ������

6QHOO� 1HG� ����� �%DU FRGHV EUHDN RXW� 2QFH \RX OHDUQ ZKDW
EDU FRGHV GR WRGD\� \RX PD\ ILQG XVHV \RX QHYHU

WKRXJKW RI EHIRUH�� 'DWDPDWLRQ ��� QR� � �$SU��� ������

6SDOGLQJ� +HOHQ +�� 5ROI +� (ULFNVRQ� DQG %UXFH $� 0LOOHU�
����� �%HKLQG EDUV LQ WKH OLEUDU\� 1RUWKZHVWHUQ 8QLYHU�
VLW\
V EDU FRGH SURMHFW�� ,QIRUPDWLRQ 7HFKQRORJ\ DQG /L�
EUDULHV �6HSW��� �������

6WURQJ� -DQHW� ����� �%DUFRGLQJ� $QRWKHU ZD\�� 31/$ 4XDU�
WHUO\ ��� QR� � �6SULQJ�� ������

7XFKPD\HU� +DUU\� ����� �'XPE EDUFRGHV� WKH VPDUW ZD\
WR JR�� 1RUWK &DUROLQD /LEUDULHV �� �)DOO�� ���II�

:HDV� $QGUHD 7� ����� �3ODQQLQJ IRU FROOHFWLRQ EDUFRGLQJ
LQ D PHGLXP�VL]HG OLEUDU\�� ,QIRUPDWLRQ 7HFKQRORJ\ DQG
/LEUDULHV �6HSW��� �������

႑ $SSHQGL[
6RIWZDUH XVHG IRU SLORW SURMHFW
$OSKD )RXU 9HUVLRQ ���� $OSKD 6RIWZDUH &RUSRUDWLRQ� 2QH
1RUWK $YH�� %XUOLQJWRQ� 0$ �����

&RQILJXUDWLRQ VRIWZDUH IRU (= %DUFRGH�

5HDGHU 0RGHO 3&� 7LPHNHHSLQJ 6\VWHPV� ,QF�� ���� (DVW
��WK 6W�� &OHYHODQG� 2+ �����

+DUGZDUH XVHG IRU SLORW
=HQLWK ���� NH\ERDUG� &*$PRQLWRU� ��0% KDUG GLVN GULYH�

(= EDUFRGH V\VWHP �:HGJH�� ,QWHUPHF ���� VFDQQHU� ���

GLJLW EDUFRGH ODEHOV �&RGDEDU�

5HFRPPHQGHG IRU IXOO SURMHFW
���6; �� 0K]� NH\ERDUG� 9*$ ��� [ ��� FRORU PRQLWRU�

���0% KDUG GLVN GULYH� ,QWHUPHF ���� VFDQQHUV� ���GLJLW
EDUFRGH ODEHOV �&RGDEDU�
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���� &KLFDJR 2VLHU

)LYH ZRUNVKRSV WKDW ZLOO
FKDQJH WKH ZD\ \RX GR \RXU MRE
0DUFK �� � ������� 7KH 3DOPHU +RXVH +RWHO &KLFDJR� ,OOLQRLV

$Q $SSHWLWH IRU 5RPDQFH
+RZ WR 8QGHUVWDQG� %X\� 'LVSOD\ DQG 3URPRWH
5RPDQFH )LFWLRQ

,W &RXOG 1HYHU +DSSHQ +HUH

3UHYHQWLQJ 9LROHQFH LQ <RXU /LEUDU\

/LEUDU\ /LJKWLQJ 	 :LULQJ 7HFKQRORJ\ IRU WKH )XWXUH
8SJUDGLQJ <RXU /LEUDU\
V /LJKWLQJ DQG :LULQJ

.LGV� /LEUDULHV 	 7HFKQRORJ\
0DNLQJ WKH &RQQHFWLRQ

6SHFLDO 'HOLYHU\
6KDSLQJ DQG 6KDULQJ <RXU /LEUDU\
V 0HVVDJH

,QIRUPDWLRQ VR SUDFWLFDO \RX
OO XVH LW WKH GD\ \RX UHWXUQ WR ZRUN�
&RQWDFWV VR YDOXDEOH \RX
OO UHO\ RQ WKHP IRU \HDUV WR FRPH�

5HJLVWUDWLRQ 'HDGOLQH )HEUXDU\ �������
7KH &KLFDJR &OXVWHU :RUNVKRS 6HULHV
,Q�GHSWK� $IIRUGDEOH� ,QYDOXDEOH� 'RQ
W 0LVV ,W�

38%/,&
/,%5$5<
$662&,$7,21

6SDFH ORU DOO VHVVLRQV LV OLPLWHG �
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7KH ([SHUW &DWDORJLQJ $VVLVWDQW
3URMHFW DW WKH 1DWLRQDO /LEUDU\
RI 0HGLFLQH 3DXO -� :HLVV

2YHU WKH ODVW IHZ \HDUV� WKH 1DWLRQDO /LEUDU\ RI0HGL�
FLQH �1/0� KDV SXUVXHG WKH GHYHORSPHQW RI DQ H[SHUW
V\VWHP WR DVVLVW FDWDORJHUV ZLWK SHUVRQDO QDPH DXWKRU�
LW\ ZRUN� 7KLV DUWLFOH UHYLHZV WKH SURMHFW� IURP SURMHFW
DQG WRRO VHOHFWLRQ WKURXJK NQRZOHGJH HQJLQHHULQJ WR

HYDOXDWLRQ� DQG GLVFXVVHV WKH UHDVRQV IRU GHFLGLQJ WR

UHGLUHFW 1/0
V HQHUJLHV IURP GHYHORSPHQW RI DQ RSHUD�
WLRQDO V\VWHP WR PRGLILFDWLRQ RI WKH FDWDORJLQJ UXOHV�

'XULQJ
���� DQG ���� VWDII IURP WKH 1DWLRQDO /L�

EUDU\ RI 0HGLFLQH� WKH /LEUDU\ RI &RQJUHVV� DQG
WKH 1DWLRQDO $JULFXOWXUDO /LEUDU\ PHW WR GLVFXVV

SRVVLELOLWLHV DQG SODQV IRU H[SHUW V\VWHPV GHYHORSPHQW
LQ WKH DUHD RI WHFKQLFDO VHUYLFHV� 1/0
V /LEUDU\ 2SHUD�
WLRQV �/2� VWDII ZDV LQWHUHVWHG LQ WDNLQJ DGYDQWDJH RI
WKLV SURPLVLQJ QHZ WHFKQRORJ\ WR HQKDQFH FDWDORJLQJ
SURGXFWLYLW\ DQG �RU HIILFLHQF\� &DWDORJLQJ ZDV VHOHFWHG
VLQFH LW LV VXFK DQ H[SHQVLYH DFWLYLW\ DQG WKHUHIRUH D

SRWHQWLDO DUHD IRU FRVW VDYLQJV� DQG LW UHTXLUHV ERWK

NQRZOHGJH RI D FRPSOH[ VHW RI UXOHV DQG WKHLU SURIHV�
VLRQDO�OHYHO LQWHUSUHWDWLRQ�

$IWHU PXFK SODQQLQJ DQG GLVFXVVLRQ ZLWK VWDII LQ
WKH 1/0
V UHVHDUFK DQG GHYHORSPHQW EUDQFK� WKH /LVWHU
+LOO 1DWLRQDO &HQWHU IRU %LRPHGLFDO &RPPXQLFDWLRQV

�/+&�� D SRVLWLRQ IRU 6\VWHPV /LEUDULDQ LQ WKH 2IILFH RI
WKH &KLHI RI WKH 7HFKQLFDO 6HUYLFHV 'LYLVLRQ �76'� ZDV
HVWDEOLVKHG SULPDULO\� EXW QRW H[FOXVLYHO\� WR EH WKH V\V�
WHUQ GHYHORSHU IRU WKLV SURMHFW� $V D OLEUDULDQ ZKR KDG
EHHQ D FDWDORJHU IRU WKUHH DQG D KDOI \HDUV DQG ZKR KDG

WDNHQ FRXUVHV RQ H[SHUW V\VWHPV LQ OLEUDU\ VFKRRO� , ZDV
VHOHFWHG IRU WKLV SRVLWLRQ LQ -XO\ ����� 2WKHU 1/0 VWDII
DOVR KDYH EHHQ LQYROYHG LQ WKH SURMHFW� LQFOXGLQJ WKH
FKLHI DQG GHSXW\ FKLHI RI WKH GLYLVLRQ� IRU SODQQLQJ DQG

RYHUVLJKW� WZR FDWDORJLQJ OLDLVRQV IRU WKHLU SHUVSHFWLYHV�
DQG D FRPSXWHU VFLHQWLVW LQ /LVWHU +LOO IRU WHFKQLFDO FRQ�
VXOWDWLRQ�

3ODQQLQJ WKH 3URMHFW
7KH LQLWLDO SURMHFW REMHFWLYH ZDV WR XVH DUWLILFLDO LQWHOOL�

JHQFH DQG H[SHUW V\VWHPV WHFKQRORJ\ WR UHGXFH WKH OHYHO
RI KXPDQ HIIRUW UHTXLUHG LQ WKH FRVWO\ FDWDORJLQJ SURF�
HVV� $OWKRXJK 76' H[SHFWHG HYHQWXDOO\ WR FRYHU WKH

ZKROH UDQJH RI FDWDORJLQJ� D PDQDJHDEOH SRUWLRQ ZDV

QHHGHG IRU WKH LQLWLDO VWDJH RI WKH SURMHFW� $XWKRULW\
ZRUN ZDV FKRVHQ EHFDXVH LW LV RQH RI WKH PRVW WLPH�FRQ�

VXPLQJ� DQG WKHUHIRUH FRVWOLHVW� DVSHFWV RI FDWDORJLQJ�
�$Q LQ�KRXVH VWXG\ FRQGXFWHG LQ ���� VKRZHG WKDW IRU

PRQRJUDSKV FDWDORJLQJ� 1/0 VSHQW ��� RI LWV FDWDORJ�
LQJ WLPH RQ DXWKRULW\ ZRUN� FRPSDUHG ZLWK ��� RQ

GHVFULSWLYH FDWDORJLQJ DQG ��� RQ VXEMHFW FDWDORJLQJ
DQG FODVVLILFDWLRQ�� $XWKRULW\ ZRUN DOVR UHTXLUHV VLJQLIL�
FDQW WUDLQLQJ WLPH IRU QHZ FDWDORJHUV� ([SHUW V\VWHPV
WHFKQRORJ\ LV XVXDOO\ DSSOLHG WR DFWLYLWLHV ZKHUH HLWKHU
D VPDOO DPRXQW RI WLPH FDQ EH VDYHG RQ D VKRUW� EXW RIWHQ
UHSHDWHG SURFHVV RU D ODUJH DPRXQW RI WLPH FDQ EH VDYHG
RQ D ORQJHU SURFHVV� 7KH SURMHFW WHDP FKRVH WR ZRUN RQ
DQ DFWLYLW\ RI WKH ILUVW W\SH� VHOHFWLQJ SHUVRQDO QDPHV�
ZKLFK DUH WKH PRVW IUHTXHQWO\ RFFXUULQJ QDPH KHDGLQJV
LQ 1/0
V FDWDORJ UHFRUGV�

7KH V\VWHP ZDV WR EH GHVLJQHG WR DVVLVW WKH KXPDQ
FDWDORJHU LQ VHOHFWLQJ WKH IRUP RI D SHUVRQDO QDPH KHDG�
LQJ WR EH XVHG LQ FDWDORJ UHFRUGV� 7KH SURJUDP ZRXOG
WDNH WKH IRUP RI WKH QDPH IRXQG LQ WKH ELEOLRJUDSKLF
GHVFULSWLRQ� VHDUFK 1/0
V DQG /&
V QDPH DXWKRULW\
ILOHV� H[DPLQH WKH VHDUFK UHVXOWV� DQG GRZQORDG DQ /&

DXWKRULW\ UHFRUG LI DSSURSULDWH� ,I D PDWFK ZDV QRW

IRXQG� WKH SURJUDP ZRXOG UHFRPPHQG WR WKH FDWDORJHU
ZKDW WKH FRUUHFW IRUP RI WKH QDPH VKRXOG EH DFFRUGLQJ
WR WKH $QJOR�$PHULFDQ &DWDORJXLQJ 5XOHV� �QG HG�

�$$&5�� DQG FUHDWH WKH ORFDO DXWKRULW\ UHFRUG�
7KH SURMHFW WHDP SODQQHG IRU WKH LQLWLDO NQRZOHGJH

EDVH RI WKH V\VWHP WR FRQWDLQ UXOHV IURP $$&5� �HVSH�
GDLO\ FKDSWHU ��� �+HDGLQJV IRU 3HUVRQV��� WKH /LEUDU\
RI &RQJUHVV
V 5XOH ,QWHUSUHWDWLRQV �/&5,� IRU WKRVH
$$&5� UXOHV� ORFDO 1/0 SUDFWLFH� FRPPXQLFDWLRQV SUR�
WRFROV IRU DFFHVVLQJ 1/0
V DQG /&
V FRPSXWHUV� DQG
VHDUFK V\QWD[ IRU WKH QDPH DXWKRULW\ ILOHV� 7KHQ NQRZO�
HGJH HQJLQHHULQJ WHFKQLTXHV ZRXOG EH XVHG WR H[WUDFW

IURP SURIHVVLRQDO FDWDORJHUV LQIRUPDWLRQ RQ KRZ WR FRQ�

VWUXFW DXWKRULW\ ILOH VHDUFK VWDWHPHQWV EDVHG RQ WKH IRUP
RI WKH QDPH LQ WKH GHVFULSWLRQ� KRZ WR LQWHUSUHW VHDUFK
UHVXOWV� DQG KRZ WR DSSO\ WKH UXOHV LQ WKH DIRUHPHQ�
WLRQHG WRROV�

,I WKLV SDUW RI WKH V\VWHP ZHUH VXFFHVVIXOO\ LPSOH�
PHQWHG� D QDWXUDO H[WHQVLRQ ZRXOG EH DXWKRULW\ ZRUN
IRU RWKHU W\SHV RI KHDGLQJV� /DWHU� PRUH LQWHOOLJHQW
DQDO\VLV FRXOG EH SHUIRUPHG WR GLIIHUHQWLDWH SHUVRQV RU

FRUSRUDWH ERGLHV ZLWK LGHQWLFDO QDPHV� 7KLV DQDO\VLV
ZRXOG EH EDVHG RQ WKH VXEMHFW DUHDV RI WKH DXWKRUV

ZRUNV� ZKHQ LWHPV ZHUH SXEOLVKHG� DQG RWKHU GDWD LQ

DXWKRULW\ DQG ELEOLRJUDSKLF UHFRUGV� 0DQ\ RWKHU ORQJ�
WHUP DGGLWLRQV ZHUH FRQWHPSODWHG WKDW FRXOG PRYH WKH
V\VWHP WRZDUG D IXOO\ DXWRPDWHG FDWDORJHU
V ZRUNVWD�
WLRQ� 6XFK D V\VWHP FRXOG LQFOXGH QDWXUDO ODQJXDJH SURF�
HVVLQJ� DQ LQWHUDFWLYH XVHU LQWHUIDFH� UHDO�WLPH DFFHVV WR
RQOLQH ILOHV� DQG WKH DELOLW\ WR LQFRUSRUDWH LQWR LWV NQRZO�
HGJH EDVH IHHGEDFN IURP FDWDORJHUV XVLQJ WKH V\VWHP�

3DXO -� :HLVV LV 6\VWHPV /LEUDULDQ� 7HFKQLFDO 6HUYLFHV 'LYL�
VLRQ� 1DWLRQDO /LEUDU\ RI 0HGLFLQH�

႑
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7KH SURMHFW WHDP NQHZ IURP WKH EHJLQQLQJ WKDW IRU
WKH V\VWHP WR EH VXFFHVVIXO LW KDG WR EH IDVW DQG HDV\ WR
XVH� FDWDORJHUV ZRXOG QRW XVH WKH V\VWHP RWKHUZLVH� 7KLV
ZRXOG UHTXLUH VRPH GHJUHH RI LQWHJUDWLRQ ZLWK H[LVWLQJ
SURFHVVLQJ V\VWHPV LQ WKH OLEUDU\� 7KHUH ZHUH DOVR SODQV
WR GLVWULEXWH UHOHYDQW SRUWLRQV RI WKH H[SHUW V\VWHP WR

RWKHU OLEUDULHV�
6RRQ DIWHU WKH SURMHFW EHJDQ� 1/0 EURXJKW LQ DQ

H[SHUW V\VWHPV FRQVXOWDQW WR DGYLVH WKH OLEUDU\ RQ VHY�

HUDO SURMHFWV� LQFOXGLQJ 76'
V� 2QH RI KLV PRVW YDOXDEOH
UHFRPPHQGDWLRQV ZDV WR QDUURZ WKH VFRSH RI WKH SUR�
MHFW� 76' ZDV WU\LQJ WR GR WRR PXFK� HVSHFLDOO\ DV D ILUVW
YHQWXUH� 7KH SURMHFW WHDP GHFLGHG WR OLPLW WKH SURMHFW
LQLWLDOO\ WR $$&5� KHDGLQJ IRUPXODWLRQ� SRVWSRQLQJ
ZRUN RQ DXWRPDWHG VHDUFKLQJ� ,Q DGGLWLRQ� WKH FRQVXOW�
DQW DGYLVHG WKH SURMHFW WHDP WKDW RIWHQ WKH EHQHILWV RI

EXLOGLQJ DQ H[SHUW V\VWHP OLH PRUH LQ WKH QHFHVVDU\
UHWKLQNLQJ RI SROLFLHV DQG SURFHGXUHV WKDQ LQ WKH VSHFLILF
HQG SURGXFW� 7KLV ZDV PDGH H[SOLFLW E\ PDNLQJ WKH
LGHQWLILFDWLRQ RI LQFRQVLVWHQW RU LQFRPSOHWH UXOHV WKH
VHFRQG REMHFWLYH RI WKH SURMHFW� 7KH FRQVXOWDQW UHWXUQHG
DIWHU VL[ PRQWKV IRU DGGLWLRQDO GLVFXVVLRQV�

1/0 GHFLGHG WR IROORZ DQRWKHU RI WKH FRQVXOWDQW
V
UHFRPPHQGDWLRQVಧWR VWDUW ZLWK UDSLG SURWRW\SLQJ� 7KH
LGHD EHKLQG UDSLG SURWRW\SLQJ LV WR GHYHORS D PRGHO RI
WKH V\VWHP LWHUDWLYHO\ DQG TXLFNO\� )LUVW &ODVV� D ORZ�HQG
H[SHUW V\VWHP GHYHORSPHQW SDFNDJH� ZDV VHOHFWHG EH�
FDXVH LW ZDV DOUHDG\ DW WKH OLEUDU\ DQG FRXOG EH XVHG

LPPHGLDWHO\� WKHUH ZDV LQ�KRXVH H[SHUWLVH LQ XVLQJ )LUVW
&ODVV� DQG LW KDG D UHSXWDWLRQ IRU XVHU�IULHQGOLQHVV� ,W LV
QRW D WUXH UXOH�EDVHG V\VWHP� EXW UDWKHU D GHFLVLRQ�WUHH

V\VWHP� LQ ZKLFK WKHUH DUH D VHW QXPEHU RI ORJLFDO SDWKV�
,W EHFDPH FOHDU WKDW XVLQJ D GHFLVLRQ�WUHH V\VWHP ZRXOG
QRW EH VDWLVIDFWRU\� DV 1/0 ZDQWHG WR WDNH DGYDQWDJH RI
WKH SRZHU RI LQGHSHQGHQW UXOHV ZKLFK DUH XVHG DV

QHHGHG� ,Q DGGLWLRQ� WKH SURJUDP
V RSWLPL]DWLRQ WHFK�

QLTXHV ZHUH QRW VXLWDEOH IRU XVH LQ WKH SURMHFW� LWV KDQ�

GOLQJ RI XQFHUWDLQW\ ZDV XQDFFHSWDEOH� LW KDG YLUWXDOO\
QR H[SODQDWLRQ FDSDELOLWLHV� LW KDG D SRRU HGLWRU DQG SRRU
GRFXPHQWDWLRQ� DQG LW FRXOG QHLWKHU KDQGOH GHIDXOW YDO�
XHV QRU SDVV SDUDPHWHUV� 1HYHUWKHOHVV� WKH H[SHULHQFH
RI UDSLG SURWRW\SLQJ GLG SURYH ZRUWKZKLOH� DV LW

SURPSWHG PXFK PRUH DQDO\WLFDO WKLQNLQJ DERXW WKH
$$&5� UXOHV DQG PDGH WKH GHYHORSPHQW RI VHOHFWLRQ
FULWHULD IRU SURMHFW VRIWZDUH HDVLHU�

႑ 6RIWZDUH DQG +DUGZDUH 6HOHFWLRQ

$OWKRXJK PRVW H[SHUW V\VWHPV LQ OLEUDULHV DUH QRZ GH�
YHORSHG XVLQJ H[SHUW V\VWHP GHYHORSPHQW SDFNDJHV
UDWKHU WKDQ JHQHUDO RU VSHFLDOL]HG SURJUDPPLQJ ODQ�

JXDJHV VXFK DV 352/2*� WKH YDULRXV VKHOOV GR YDU\

H[WHQVLYHO\� DQG D VXLWDEOH PDWFK EHWZHHQ VRIWZDUH DQG

SURMHFW PXVW EH IRXQG�
%DVHG RQ YDULRXV UHFRPPHQGDWLRQV IRU SURMHFW

VRIWZDUH DQG KDUGZDUH� LW ZDV WHQWDWLYHO\ GHFLGHG WR XVH
D 6XQ ZRUNVWDWLRQ UXQQLQJ 81,; ZLWK 1H[SHUW 2EMHFW
DV WKH H[SHUW V\VWHP GHYHORSPHQW WRRO� 7KH 6XQ ZDV

IDYRUHG IRU LWV SRZHU� IOH[LELOLW\� DQG VSHHG� 1H[SHUW
V
DGYDQWDJHV LQFOXGHG D JUDSKLFDO XVHU LQWHUIDFH� SODW�
IRUP SRUWDELOLW\� DQ RSHQ DUFKLWHFWXUH WKDW DOORZHG LQWH�

JUDWLRQ ZLWK RWKHU SURJUDPV� DQG DQ REMHFW�RULHQWHG
SURJUDPPLQJ HQYLURQPHQW�

'XULQJ WKH UDSLG�SURWRW\SLQJ SKDVH� WKH SURMHFW
WHDP PDGH ILQDO KDUGZDUH DQG VRIWZDUH VHOHFWLRQ GHFL�
VLRQV� $W WKH WLPH� WKH &RPSXWHU 6FLHQFHV %UDQFK LQ
/LVWHU +LOO ZDV LQ WKH SURFHVV RI FRPSOHWLQJ LWV RZQ

H[SHUW V\VWHP GHYHORSPHQW SDFNDJH� &7; �&ULWHULD ([�

SHUW�� 7KH SURMHFW WHDP FRQVLGHUHG LW EXW IHOW WKDW LW ZDV
QRW VXLWDEOH IRU WKLV SURMHFW DV LW ZDV FULWHULD�EDVHG �ZHOO�
VXLWHG WR GLDJQRVWLF ZRUN� UDWKHU WKDQ UXOH�EDVHG� $GGL�
WLRQDOO\ &7; ZDV VWLOO XQGHU GHYHORSPHQW DQG VXEMHFW WR
IUHTXHQW PRGLILFDWLRQV� *LYHQ WKH DGYDQWDJHV GHVFULEHG
DERYH� WKH GHFLVLRQ WR SXUFKDVH 1H[SHUW ZDV UHDIILUPHG�

$V VWDWHG DERYH� RQH RI 1H[SHUW
V VWURQJ SRLQWV LV

FURVV�SODWIRUP SRUWDELOLW\� $Q\ FRGH GHYHORSHG RQ RQH

SODWIRUP FDQ EH WUDQVSRUWHG DQG XVHG RQ D GLIIHUHQW

SODWIRUP� 6LQFH WKHUH ZDV H[WHQVLYH IDPLOLDULW\ DW WKH

/LEUDU\ ZLWK WKH ,%0�'26 HQYLURQPHQW� DQG DOO WKH

FDWDORJHUV
 SURGXFWLRQ PDFKLQHV ZHUH '26�EDVHG� WKDW
SODWIRUP ZDV VHOHFWHG� 7KHUH ZRXOG EH IDU OHVV WUDLQLQJ
WLPH LQYROYHG WKDQ LI WKH HQYLURQPHQW ZHUH VZLWFKHG WR
WKH 6XQ� WKH DFWXDO SURJUDPPLQJ RI WKH H[SHUW V\VWHP
FRXOG EHJLQ PXFK VRRQHU� 7KH RULJLQDO SURMHFW V\VWHP
FRQVLVWHG RI DQ ,%0 36�� 0RGHO �� 6; DW �� 0+] ZLWK
�0% RI PHPRU\ DQG D 9*$ GLVSOD\� 'XH WR VSHHG�
PHPRU\� DQG GLVSOD\ VL]H DQG UHVROXWLRQ FRQVWUDLQWV�
WKLV ZRUNVWDWLRQ ZDV TXLFNO\ XSJUDGHG WR DQ ,%0 36��
0RGHO �� DW �� 0+] ZLWK �0% RI PHPRU\ DQG D ���� [
��� SL[HO GLVSOD\� 2Q WKHVH PDFKLQHV 1H[SHUW UXQV XQ�
GHU 0LFURVRIW :LQGRZV�

7KH REMHFW�RULHQWHG HQYLURQPHQW RI 1H[SHUW LV VLJ�
QLILFDQWO\ GLIIHUHQW IURP SURFHGXUH� DQG OLVW�RULHQWHG
SURJUDPPLQJ HQYLURQPHQWV� 7KHUH SURYHG WR EH D PXFK

ORQJHU OHDUQLQJ FXUYH WKDQ DQWLFLSDWHG� 7KLV ZDV FRP�

SRXQGHG E\ WKH PDQ\ GHILFLHQFLHV RI 1H[SHUW LWVHOI�
ZKLFK ZDV H[WUHPHO\ IUXVWUDWLQJ WR XVH� 7KH ILUVW YHUVLRQ
XVHG LQ WKH SURMHFW ZDV SRRUO\ GRFXPHQWHG DQG KDG

PDQ\ GHVLJQ� GLVSOD\� DQG SULQWLQJ SUREOHPV� 'HVLJQ
IODZV LQFOXGHG QR %RROHDQ 25� QR (/6(� DQG XQIRUWX�
QDWH SDWWHUQ PDWFKLQJ UHVWULFWLRQV� (GLWLQJ IHDWXUHV ZHUH
PLQLPDO DQG WHUPLQRORJLFDO XVH ZDV LGLRV\QFUDWLF� 7HFK�
QLFDO VXSSRUW ZDV XQHYHQ DQG RIWHQ QRW FRXUWHRXV RU

TXLFN� %\ WKH HQG RI WKH SURMHFW� SURJUDPPLQJ WLPH ZDV
VWLOO DERXW ��� ZRUNLQJ RQ �1H[SHUWHVH� DQG RQO\ ���

SHUIRUPLQJ LQWHOOHFWXDO WDVNV�
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P .QRZOHGJH (QJLQHHULQJ
7R KHOS WKH /LVWHU +LOO WHFKQLFDO FRQVXOWDQW XQGHUVWDQG
WKH DXWKRULW\ FRQWURO SURFHVV� WKH ILUVW IHZ SDJHV RI WKH
UHOHYDQW SRUWLRQ RI $$&5� ZHUH IORZFKDUWHG� XVLQJ D

VRIWZDUH SDFNDJH FDOOHG (DV\)ORZ� 7KLV H[SOLFLW PDS�
SLQJ RI WKH LQWHOOHFWXDO IORZ EHFDPH XVHIXO QRW RQO\ DV

DQ LQWURGXFWLRQ IRU D QRQ�OLEUDULDQ WR SHUVRQDO QDPH
DXWKRULW\ ZRUN� EXW DOVR IRU WKH HOXFLGDWLRQ RI VRPH RI
WKH GHWDLOV DQG LPSOLFDWLRQV RI WKH UXOHV� 7KH SURFHVV RI

PDSSLQJ WKH ORJLFDO VWUXFWXUH RI WKH FKDSWHU WKHUHIRUH
FRQWLQXHG� �6KDZ ZDV XVHIXO� EXW QRW GHWDLOHG HQRXJK� � �

$PELJXRXV PHDQLQJV RI FHUWDLQ ZRUGV DQG

SKUDVHV ZHUH D PDMRU SUREOHP� )RU H[DPSOH� �KLV RU KHU
ODQJXDJH� LV XVHG PDQ\ WLPHV LQ WKH FKDSWHU� 3RVVLEOH
PHDQLQJV LQFOXGH� WKH ODQJXDJH WKH LWHP ZDV RULJLQDOO\
ZULWWHQ LQ� WKH ODQJXDJH RI WKH LWHP LQ KDQG� WKH SULPDU\
VSHDNLQJ RU ZULWLQJ ODQJXDJH RI WKH DXWKRU� RU WKH
DXWKRU
V QDWLYH ODQJXDJH� $OO RI WKHVH DUH RI FRXUVH RIWHQ
WKH VDPH� EXW WKHUH DUH FDVHV ZKHUH WKHUH DUH WZR RU PRUH

ODQJXDJHV LQYROYHG� ,Q VRPH SDUWV RI WKH UXOHV� LW VHHPV
WKDW RQH RI WKHVH GHILQLWLRQV DSSOLHV� LQ RWKHU DUHDV�
DQRWKHU GHILQLWLRQ� 7KHVH DUH VLPLODU ILQGLQJV WR +MHUSSH
DQG 2ODQGHU��

,W LV D UXOH RI WKXPE LQ WKH H[SHUW V\VWHP OLWHUDWXUH
WKDW WKH V\VWHP GHYHORSHU VKRXOG XVH RWKHU LQGLYLGXDOV
LQ GHWHUPLQLQJ WKH FRQWHQW RI WKH NQRZOHGJH EDVH� $V
WKH ILUVW VWHS LQ �PLQLQJ� NQRZOHGJH IURP DQRWKHU SHU�
VRQ� D FDWDORJHU ZDV REVHUYHG LQ WKH SURFHVV RI SHUIRUP�
LQJ SHUVRQDO QDPH DXWKRULW\ ZRUN� :DWFKLQJ WKH SURFHVV
RI GHWHUPLQLQJ ZKDW LV LQFOXGHG LQ WKH FRQFHSW �QDPH�
�FDSLWDOL]DWLRQ� SXQFWXDWLRQ� GLDFULWLFV� HWF�� ZDV TXLWH
YDOXDEOH� DV LW FOHDUO\ GHPRQVWUDWHG WKDW WKH UXOHV DUH

LQWHUSUHWHG GLIIHUHQWO\ E\ GLIIHUHQW SHRSOH DQG VKRZHG
VRPH RI WKH DUHDV LQ WKH SURFHVV WKDW DUH VXEMHFWLYH� 7KLV
H[SHULHQFH SURYHG WKDW H[WUDFWLQJ NQRZOHGJH LV QRW

QHDUO\ DV HDV\ DV LW PD\ VHHP� WKH PHWKRGV XVHG PXVW

EH ZHOO WKRXJKW RXW�
'XULQJ WKH HDUO\ VWDJHV RI WKH SURMHFW� RWKHU UH�

VHDUFKHUV GRLQJ UHODWHG ZRUN ZHUH FRQWDFWHG� $OWKRXJK
QRQH ZHUH FRQGXFWLQJ ZRUN VSHFLILFDOO\ RQ SHUVRQDO
QDPHV� FRPPXQLFDWLRQ ZLWK WKHP ZDV YDOXDEOH WR VHH

ZKHUH RWKHU UHVHDUFKHUV ZHUH JRLQJ LQ WKH DUHD RI H[SHUW
V\VWHPV LQ FDWDORJLQJ� SDUWLFXODUO\ DXWKRULW\ ZRUN� DQG
WR JDLQ LQVLJKW LQWR WKH SUREOHPV HQFRXQWHUHG DQG WHFK�

QLTXHV XVHG LQ EXLOGLQJ WKHVH V\VWHPV�
$V VXJJHVWHG E\ WKH /LVWHU +LOO FRQVXOWDQW� WKH ILUVW

QXWV�DQG�EROWV VWDJH RI WKH SURMHFW ZDV WKH GHYHORSPHQW
RI D VNHOHWRQ RI D SURWRW\SH IRU VLPSOH QDPHV� 7KLV

ZRXOG \LHOG UHDO H[SHULHQFH SURJUDPPLQJ ZLWK 1H[SHUW
�HVSHFLDOO\ LWV REMHFW�RULHQWHG DVSHFWV�� SURGXFH D GH�

PRQVWUDEOH SURWRW\SH� DQG SURYLGH VRPHWKLQJ WR DS�

SHQG UHDO LQWHOOLJHQFH WR� 7KH VPDOO SURWRW\SH JDYH WKH

FRUUHFW $$&5� IRUP RI WKH QDPH DV RXWSXW IRU WKH WULYLDO

FDVH RI (QJOLVK�ODQJXDJH IRUHQDPH�VLPSOH VXUQDPH DV

ZHOO DV

႑ QDPHV ZLWK IRUHQDPH LQLWLDOV �H�J�� $OLFH %� 7RNODV��
႑ PRVW PXOWLSOH IRUHQDPHV �H�J�� 3DXO 0LFKDHO
*ODVHU��

႑ K\SKHQDWHG IRUHQDPHV DQG VXUQDPHV �H�J�� :HQ�
0HL .DR� 'LDQH 9L]LQH�*RHW]��

႑ VKRUW VXUQDPHSUHIL[HV �H�J�� 6WHSKHQ9DQ =DQGW�� DQG
႑ DGGLWLRQV RI GDWHV IRU QRQ�XQLTXH QDPHV�

,W GLG QRW FRUUHFWO\ KDQGOH
႑ VKRUW PLGGOH QDPHV �H�J�� 0DU\ 6XH 0DVWHUVRQ��
႑ ORQJ VXUQDPH SUHIL[HV �H�J�� 7RQ\ 'HOLD &RSD�� RU
႑ XQK\SKHQDWHG FRPSRXQG VXUQDPHV �H�J�� $QGUHZ
/OR\G :HEEHU��

7KH SURMHFW WHDP WKHQ PHW WR GHFLGH ZKLFK DUHD RI WKH

V\VWHP WR IOHVK RXW ZLWK LQWHOOLJHQFH� 7KH OHDGLQJ SRVVL�
ELOLWLHV ZHUH WKH $$&5� UXOHV IRU VXUQDPH SUHIL[HV DQG
GHWHUPLQLQJ ZKHWKHU WZR QDPHV DUH IRU WKH VDPH SHUVRQ
E\ H[DPLQLQJ VXEMHFW DUHDV ZULWWHQ DERXW� 7KH SURMHFW
WHDP VHOHFWHG WKH ILUVW RSWLRQ VLQFH LWV NQRZOHGJH EDVH
FRXOG VWLOO EH EXLOW IURP $$&5�� ZKHUHDV WKH VHFRQG
ZRXOG UHTXLUH D YHU\ GLIIHUHQW NQRZOHGJH EDVH�

5XOH ����'� �6XUQDPHV ZLWK VHSDUDWHO\ ZULWWHQ

SUHIL[HVಧ$UWLFOHV DQG SUHSRVLWLRQV� ZDV H[DPLQHG� WKH
UXOHV IRU 'XWFK DQG *HUPDQ ZHUH WKH PRVW FRPSOH[� VR
WKH SURMHFW WHDP GHFLGHG WR ZRUN ZLWK WKHP� DV ZHOO DV
WKH UXOH IRU (QJOLVK� 7KH SUHIL[HG SHUVRQDO QDPHV LQ

DSSUR[LPDWHO\ ����� 1/0 ELEOLRJUDSKLF UHFRUGV HDFK
IRU 'XWFK� DQG *HUPDQ�ODQJXDJH LWHPV ZHUH H[DPLQHG
WR VHH KRZ ZHOO 1/0 FDWDORJHUV KDG IROORZHG WKH UXOHV
DQG WR ILQG DQ\ DUHDV RI GLIILFXOW\ IRU WKH H[SHUW V\VWHP�
7KHUH ZHUH YHU\ IHZ LQWHOOHFWXDO HUURUV IRXQG LQ WKH IRUP
RI KHDGLQJ� JLYHQ WKH FRPSOH[LW\ RI WKH UXOHV� WKLV LV D

WULEXWH WR WKH VNLOOV RI 1/0
V FDWDORJLQJ VWDII� $IWHU WKH

LQFRUSRUDWLRQ RI UXOHV IRU 'XWFK� *HUPDQ� DQG (QJOLVK
SUHIL[HG QDPHV DQG RWKHU UHILQHPHQWV� WKH V\VWHP SUR�
GXFHG WKH FRUUHFW $$&5� IRUP IRU QDPHV RI DXWKRUV

ZULWLQJ LQ (QJOLVK� 'XWFK� RU *HUPDQ� $UHDV RI GLIILFXOW\
WKDW UHPDLQHG ZHUH WKH /LEUDU\ RI &RQJUHVV 5XOH ,QWHU�
SUHWDWLRQV �/&5,� IRU 'XWFK DXWKRUV ZKR ZULWH LQ (QJ�
OLVK �ZKLFK VD\V WR IROORZ WKH UXOH IRU 'XWFK UDWKHU WKDQ
WKH UXOH IRU (QJOLVK�� QDPHV WKDW DUH QRW RI 'XWFK RULJLQ�
K\SKHQDWHG FRPSRXQG VXUQDPHV ZLWK SUHIL[HV �H�J��
$GULDQD &� *LWWHQEHUJHU�GH *URRW�� DQG DEEUHYLDWHG
SUHIL[HV �H�J�� (EHUKDUG 1HXPDQQ�5HGOLQ Y� 0HGLQJ��

5HYLHZ DQG )XWXUH RI WKH 3URMHFW
7KH SURMHFW KDG QRZ EHHQ XQGHUZD\ IRU WZR DQG RQH�

KDOI \HDUV� FRVWLQJ DSSUR[LPDWHO\ �������� IRU SHUVRQ�
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QHO� ������� IRU HTXLSPHQW� DQG ������ IRU RWKHU H[�

SHQVHV� DQG D VPDOO� EXW FRPSOH[ SRUWLRQ RI WKH UXOHV�
UHTXLULQJ LQWHOOLJHQFH� KDG EHHQ SURJUDPPHG LQWR WKH

V\VWHP� $W WKLV MXQFWXUH� WKH SURMHFW ZDV UHYLHZHG E\ /2
DQG /+& VWDII LQ RUGHU WR DVVHVV SURJUHVV DQG GHWHUPLQH
ZKHWKHU WKH SURMHFW VKRXOG EH FRQWLQXHG� 7KH SURMHFW
WHDP SUHVHQWHG IRXU UHFRPPHQGDWLRQV UHODWHG WR WKH

SURMHFW�

�� 'LVFRQWLQXH WKH GHYHORSPHQW RI WKH H[SHUW V\VWHP
LWVHOI�

�� ,QYHVWLJDWH WKH XWLOLW\ DQG IHDVLELOLW\ RI LPSOHPHQW�
LQJ VRPH RU DOO RI WKH ORJLF ZLWKLQ WKH H[SHUW V\VWHP
LQ 1/0
V WHFKQLFDO SURFHVVLQJ V\VWHPV� LI GHHPHG
GHVLUDEOH DQG IHDVLEOH� SURFHHG ZLWK SURJUDP�
PLQJ�

�� )RU WKH PRUH HDVLO\ UHVROYHG SUREOHPV� FRQWLQXH
SDUWLFLSDWLQJ LQ WUDGLWLRQDO DSSURDFKHV WR UXOH UH�

YLVLRQ�
�� *DLQ VXSSRUW DQG DFFHSWDQFH IRU QHHGHG IXQGD�

PHQWDO FKDQJHV WR UXOHV DQG SUDFWLFHV DQG WKHLU

LPSOHPHQWDWLRQ WKURXJK D UHVHDUFK DQG GHPRQ�
VWUDWLRQ SURMHFW�

7KH ILUVW WKUHH UHFRPPHQGDWLRQV ZHUH DFFHSWHG�
DQG WKH IRXUWK LV XQGHU IXUWKHU LQYHVWLJDWLRQ�

7KH UDWLRQDOH EHKLQG WKH ILUVW UHFRPPHQGDWLRQ
ZDV WKDW WKH WLPH DQG HIIRUW WKDW ZRXOG EH UHTXLUHG WR

FRPSOHWH WKH SURMHFW ZRXOG EH H[WHQVLYH� 7KH XQGHUO\�
LQJ SUREOHP LV WKDW WKH UXOHV WKHPVHOYHV LQ WKHLU FXUUHQW
VWDWH DUH QRW ZHOO VXLWHG WR PDFKLQH PDQLSXODWLRQ� ,Q
SHUIRUPLQJ WKH LQWHOOHFWXDO DQDO\VLV RI FKDSWHU ��� VHY�
HUDO VHFWLRQV RI WKH UXOHV ZHUH LGHQWLILHG DV DPELJXRXV
RU FRQWUDGLFWRU\� $GGLWLRQDO SUREOHPV LQFOXGHG XQGH�
ILQHG� DPELJXRXV ZRUGV DQG SKUDVHV� LQFRUUHFW RUJDQL�
]DWLRQ� XQFOHDU RUGHU DQG SULRULWLHV� JDSV LQ WKH UXOHV�
DQG UXOHV WKDW DUH QRW IROORZHG LQ SUDFWLFH� 0RVW RI WKHVH
LVVXHV VHOGRP DIIHFW WKH ZD\ KXPDQV XVH WKH UXOHV� EXW
FRPSXWHUV DUH PRUH ULJLG� 7KH FKDSWHU LV IDU PRUH

FRPSOH[ WKDQ PRVW FDWDORJHUV HYHU UHDOL]H DQG UH�

TXLUHV D JUHDW GHDO RI UHDO�ZRUOG NQRZOHGJH� 7KLV H[�

SORUDWLRQ ZDV WKH LPSHWXV EHKLQG WKH WKLUG DQG IRXUWK
UHFRPPHQGDWLRQV�

$GGLWLRQDOO\� WKH SHUFHQWDJH RI QDPHV WKDW DUH GLI�
ILFXOW IRU D FDWDORJHU� EXW WKDW FRXOG UHDVRQDEO\ EH EXLOW
LQWR WKH V\VWHP� LV VPDOO� ,W LV GLIILFXOW WR JHW WKH V\VWHP
WR UHFRJQL]H H[FHSWLRQV� )RU H[DPSOH� PRUH WKDQ D TXDU�
WHU RI WKH FKDSWHU LV GHYRWHG WR VSHFLDO UXOHV IRU QDPHV
LQ FHUWDLQ ODQJXDJHV� (YHQ LI LW ZHUH GHFLGHG WKDW LW LV QRW
ZRUWK HQWHULQJ WKH UXOHV IRU WKHVH QDPHV LQWR WKH V\VWHP�
WKH V\VWHP VWLOO QHHGV WR LGHQWLI\ VXFK QDPHV LQ RUGHU QRW
WR SURFHVV WKHP� )RU VRPH RI WKH ODQJXDJHV WKLV ZRXOG
EH TXLWH GLIILFXOW� $QRWKHU LVVXH LV WKDW GLVVDWLVIDFWLRQ
ZLWK 1H[SHUW ZRXOG OHDG WR WKH VHOHFWLRQ� SURFXUHPHQW�

DQG OHDUQLQJ RI D QHZ SDFNDJH� ZLWK WKH FRQVHTXHQW
NQRZOHGJH EDVH FRQYHUVLRQ�

7KH VHFRQG UHFRPPHQGDWLRQ KDV EHHQ FDUULHG RXW�

76' PDQDJHPHQW GLG FRQVLGHU LQFRUSRUDWLQJ VRPH RU

DOO RI WKH ORJLF HQFRGHG WKXV IDU LQWR H[LVWLQJ SURFHVVLQJ
V\VWHPV� LQ SDUWLFXODU DW WKH RUGHU VWDJH RI SURFHVVLQJ�
8SRQ IXUWKHU H[DPLQDWLRQ� KRZHYHU� WKLV GLG QRW DSSHDU
ZRUWKZKLOH� 7KH DFTXLVLWLRQV VWDII DOUHDG\ WUDQVFULEH

SHUVRQDO QDPHV LQ D VWDQGDUG ZD\ ZKLFK LV YHU\ RIWHQ
WKH $$&5� IRUP �RWKHU WKDQ DGGLWLRQV��

$V SDUW RI WKH WKLUG UHFRPPHQGDWLRQ� 76' VXEPLW�
WHG VHYHUDO VXJJHVWLRQV EDVHG RQ NQRZOHGJH JDLQHG
GXULQJ WKLV SURMHFW WR WKH /LEUDU\ RI &RQJUHVV GXULQJ
/&
V GLVFXVVLRQV ZLWK 1/0 DQG 1$/ RQ �FDWDORJLQJ
VLPSOLILFDWLRQ��

7KH IRXUWK UHFRPPHQGDWLRQ LV WKH PRVW DPELWLRXV�
DQG DOVR SRWHQWLDOO\ WKH PRVW UHZDUGLQJ� 7KH GLYLVLRQ
LQWHQGV WR GHYHORS LPSURYHG� RYHUWO\ SULQFLSOHG SRU�
WLRQV RI FKDSWHU ��� WHVW WKHVH QHZ UXOHV� VKDUH WKH ILQG�

LQJV ZLWK WKH QDWLRQDO FDWDORJLQJ FRPPXQLW\� DQG� LI
DSSURSULDWH� SXUVXH LQWHJUDWLRQ RI WKH UHZULWWHQ UXOHV
LQWR $$&5�� 7KH FXUUHQW FKDSWHU FRQWDLQV YHU\ FRPSOH[
UXOHV� LW UHTXLUHV PXFK UHDO�ZRUOG NQRZOHGJH� DQG UD�

WLRQDOHV DUH QRW JLYHQ IRU WKH UXOHV� 7KH LQWHUQDWLRQDO

GDWD�VKDULQJ SXUSRVH RI WKH UXOHV LV VWLOO QRW IXQFWLRQLQJ
DW WKH OHYHO WKDW ZDV HQYLVLRQHG� $$&5� LV QRW XVHG LQ

PDQ\ SDUWV RI WKH ZRUOG� (YHQ LQ VRPH FRXQWULHV ZKHUH
LW LV JHQHUDOO\ IROORZHG� VRPH ODQJXDJH�VSHFLILF SRUWLRQV
DUH QRW DGKHUHG WR� )RU H[DPSOH� DW WKH 5R\DO /LEUDU\ RI
%HOJLXP� 3DUW , DQG SRUWLRQV RI 3DUW ,, RI $$&5� DUH

IROORZHG� EXW WKH UXOH RQ SUHIL[HG QDPHV LV QRW IROORZHG�
7KH\ VLPSO\ HQWHU DOO QDPHV XQGHU SUHIL[� DV LV GRQH IRU
(QJOLVK� � 'RPHVWLF XVH FHUWDLQO\ GRHVQ
W MXVWLI\ WKDW UXOH�

7KH UHZULWLQJ RI WKH UXOHV ZRXOG HPSKDVL]H VLPSOLF�
LW\� EDFNJURXQG DQG UDWLRQDOH� DQG VHOHFWLRQ RI D VLQJOH
DXWKRUL]HG IRUP UDWKHU WKDQ D �EHVW� DXWKRUL]HG IRUP�

0DVVDJLQJ GDWD LV RIWHQ SHUIRUPHG PRUH HIIHF�

WLYHO\ DQG HIILFLHQWO\ XSRQ UHWULHYDO UDWKHU WKDQ DW WLPH
RI VWRUDJH� $ EHWWHU IURQW HQG FRXOG EH GHYHORSHG WR

PDWFK VHDUFK WHUPV WR KHDGLQJV� ,VVXHV WR EH DVVHVVHG
GXULQJ WHVWLQJ ZLOO LQFOXGH WKH WLPH VSHQW SHUIRUPLQJ
SHUVRQDO QDPH DXWKRULW\ ZRUN XQGHU QHZ DQG ROG UXOHV�
WKH FKHDSHVW ZD\ WKDW WKH DXWKRULW\ ZRUN FDQ EH FDUULHG
RXW� SUHFLVLRQ� UHFDOO� DQG RWKHU UHWULHYDO PHDVXUHV� DQG

XQGHUVWDQGDELOLW\ RI GLVSOD\V� 7KH UHZULWWHQ UXOHV
VKRXOG EH VR VLPSOH WR DSSO\ WKDW WKHUH LV QR QHHG IRU DQ

H[SHUW V\VWHP WR EH DXWRPDWHG�

$OWKRXJK WKH GLYLVLRQ GLG QRW JDLQ WKH SURGXFWLRQ H[�

SHUW V\VWHP LW KDG RULJLQDOO\ KRSHG IRU� LW KDV UHDOL]HG
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RWKHU EHQHILWV� 76' QRZ KDV D EHWWHU DSSUHFLDWLRQ RI
ZKDW SURFHVVHV DUH JRRG FDQGLGDWHV IRU DQ H[SHUW V\V�
WHP� WKRVH WKDW DUH YHU\ VSHFLILF� GHDO ZLWK D VPDOO GR�
PDLQ� DQG DUH UHODWLYHO\ VHOI�FRQWDLQHG� $XWRPDWLQJ
$$&5� GRHV QRW ILW WKHVH FKDUDFWHULVWLFV� LW FRQWDLQV
VRPH YHU\ JHQHUDO UXOHV DQG LWV XVH LV GHILQLWHO\ QRW

VHOI�FRQWDLQHG� EXW LQWHUDFWV ZLWK QDWLRQDO� XWLOLW\� DQG
ORFDO UXOH LQWHUSUHWDWLRQV DQG RWKHU SROLFLHV� DV ZHOO DV D

JRRG GHDO RI UHDO�ZRUOG NQRZOHGJH DQG FRPPRQ VHQVH�

0RVW LPSRUWDQWO\� H[SHULHQFH ZLWK WKH WHFKQRORJ\ KDV
OHG WR WKH UHDOL]DWLRQ RI WKH H[WHQW WR ZKLFK $$&5� UXOHV
DUH QRW ORJLFDOO\ SUHVHQWHG DQG DUH QRW DOZD\V DSSOLHG
DV ZULWWHQ DQG UHTXLUH UHDO�ZRUOG NQRZOHGJH� $ FORVHU
H[DPLQDWLRQ RI WKH UXOHV WKHPVHOYHV LV OHDGLQJ 1/0 WR

WDNH D SURDFWLYH DSSURDFK LQ HQFRXUDJLQJ WKHLU LPSURYH�
PHQW� :H DUH DWWHPSWLQJ WR KHDO WKH ZRXQG UDWKHU WKDQ
FUHDWH D WHFKQLFDOO\ VRSKLVWLFDWHG EDQGDJH�

5HIHUHQFHV

�� 0DOFROP 6KDZ DQG RWKHUV� 8VLQJ $$&5�� $ 'LDJUDP�
PDWLF $SSURDFK �3KRHQL[� $UL]�� 2U\[� ������

�� 5RODQG +MHUSSH DQG %LUJLWWD 2ODQGHU� �&DWDORJLQJ DQG

([SHUW 6\VWHPV� $$&5� DV D .QRZOHGJH %DVH�� -RXUQDO RI WKH
$PHULFDQ 6RFLHW\ IRU ,QIRUPDWLRQ 6FLHQFH ��� QR� � ������� ������

�� 3DXOD *RRVVHQV �KHDG RI WKH DXWRPDWLRQ JURXS� .RQ�

LQNOLMNH %LEOLRWKHHN $OEHUW ,�� SHUVRQDO FRPPXQLFDWLRQ� %H�

WKHVGD� 0G�� 2FWREHU ����� IDFVLPLOH� �� 2FWREHU �����
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<RX JHW RQH FKDQFH ZLWK DXWKRULW\ FRQWURO� VR LW
V LPSRUWDQW
WR JHW LW GRQH ULJKW� /7, JXDUDQWHHV WKDW LWV DIIRUGDEOH�
PDFKLQH�RQO\ DXWKRULW\ FRQWURO ZLOO OLQN ��� RU PRUH RI

\RXU OLEUDU\
V FRQWUROOHG KHDGLQJV WR DQ /& RU /7, DXWKRULW\
UHFRUG� 1R H[FHSWLRQV� 1R H[FXVHV�

:KHQ PDQXDO UHYLHZ LV UHTXHVWHG� RQO\ SURIHVVLRQDO
OLEUDULDQV DUH XVHG DV HGLWRUV DQG OLQN UDWHV DSSURDFK �����

/7, PDLQWDLQV WKH FRPSOHWH /& 0$5& DXWKRULW\ ILOHV
�XSGDWHG ZHHNO\�� VXSSOHPHQWHG E\ ������� /7, DXWKRULW\
UHFRUGV DQG ������� /7,�FUHDWHG FURVV UHIHUHQFHV IURP
LQFRUUHFW KHDGLQJ IRUPV WR WKH /& DXWKRUL]HG KHDGLQJ�

&RQWDFW /7, IRU PRUH LQIRUPDWLRQ RQ DXWKRULW\ UHFRUG OLQN UHVXOWV�

�$XWKRULW\ &RQWUROIRU WKH ��VW &HQWXU\�

/LEUDU\ 7HFKQRORJLHV� ,QF�
����( %UDGILHOG 5RDG $ELQJWRQ� 3$ �����

����� �������� )D[� ����� ��������
����� ��������



6RIWZDUH 5HYLHZV *HRUJH 6� 0DFKRYHF� (GLWRU

/LEUDU\ RI WKH
)XWXUH� �G (GLWLRQ
��� /LWHUDU\ 7LWOHV
RQ 2QH &'�520
:RUOG /LEUDU\� ,QF�� ����� +DVWHU 6W��
*DUGHQ *URYH� &$ ������ ����������
����� 6\VWHP 5HTXLUHPHQWV IRU '26�
,%0 3& ;7� $7� RU ��� RU FRPSDWLEOH
ZLWK ���. RI PHPRU\� D KDUG GLVN GULYH�
&'�520 GULYH ZLWK &'�520 GULYHUV
�06�'26 H[WHQVLRQV ��� RU DERYH�� DQG D

9*$ PRQLWRU UHTXLUHG WR YLHZ LOOXVWUD�
WLRQV� 6\VWHP UHTXLUHPHQWV IRU :LQ�
GRZV� ��� 3& RU IDVWHU� �0% RU PRUH RI
5$0� :LQGRZV ��� RU KLJKHU� 9*$
PRQLWRU� &'�520 GULYH SOXV GULYHUV�
0RXVH UHFRPPHQGHG EXW QRW UHTXLUHG�
1R VRXQG UHTXLUHG�

7KH /LEUDU\ RI WKH )XWXUH LV D OLWHUDU\
OLEUDU\ RQ &'�520 ZKLFK FRQWDLQV
��� XQDEULGJHG OLWHUDU\ WLWOHV DQG

SXWV PDQ\ SHUVRQDO OLEUDULHV WR

VKDPH� ,W LV D WKRURXJO\ SOHDVLQJ
WH[W�EDVHG SURGXFW WKDW PD\ EH XVH�

IXO LQ HLWKHU D OLEUDU\ RU SHUVRQDO
VHWWLQJ�

,QVWDOODWLRQ

7KH VRIWZDUH FDQ EH LQVWDOOHG IRU RS�
HUDWLRQ IURP HLWKHU '26 RU :LQ�
GRZV� ,I XVLQJ WKH '26 LQVWDOODWLRQ�
ORJ RQ WR WKH &' GULYH OHWWHU DQG W\SH
�LQVWDOO�� 8QGHU :LQGRZV� RSHQ WKH

SURJUDP PDQDJHU ZLQGRZ DQG
FKRRVH �UXQ� IURP WKH ILOH PHQX�

7KHQ HQWHU WKH GULYH OHWWHU IRU WKH
&'�520 GULYH LQ WKH FRPPDQG OLQH
ER[� IROORZHG E\ $LQVWDOO DQG SUHVV
(QWHU� $QRWKHU RSWLRQ LV WR GR WKH
LQVWDOO E\ RSHQLQJ WKH )LOH 0DQDJHU
ZLQGRZ� VZLWFK WR WKH &'�520
GULYH DQG WKHQ GRXEOH�FOLFN RQ LQ�

VWDOO�H[H RU ZLQVHWXS�H[H� 7KH &'
FRPHV ZLWK D ERRNOHW WKDW H[SODLQV
LQVWDOODWLRQ LQ GHWDLO DQG WKH VRIW�
ZDUH KHOSV DYRLG GRLQJ DQ\WKLQJ
SHUPDQHQW WR WKH FRPSXWHU� ,QVWDOOD�
WLRQ LV YHU\ TXLFN�

1RUPDO 2SHUDWLRQ
7KH PDLQ PHQX RI WKH SURJUDP LV DQ

HDV\�WR�XVH HQYLURQPHQW IRU VWDUWLQJ
VHDUFKHV� 2SWLRQV WR FKRRVH IURP LQ�
HOXGH VHDUFKLQJ E\ WLWOH� DXWKRU�
ZRUGV� DQG VWUDWHJ\�

%RWK WLWOH DQG DXWKRU VHDUFKHV

JLYH D OLVWLQJ LQ DOSKDEHWLFDO RUGHU� $
OHWWHU PD\ EH NH\HG LQ DV ZHOO� DQG
WKLV ZLOO WDNH WKH RSHUDWRU WR WKH EH�

JLQQLQJ RI DQ DOSKDEHWLFDO VHFWLRQ�
7KH ZRUG VHDUFK ZLOO DFWXDOO\ DOORZ
ZRUGV WR EH ORRNHG XS WKDW RFFXU

WRJHWKHU RQ WKH VDPH VFUHHQ UDWKHU
WKDQ MXVW LQ D VLQJOH SKUDVH� ,W ZLOO
HYHQ H[WHQG WKDW VHDUFK WR DGMDFHQW
VFUHHQV� DOWKRXJK WKLV GRHV WDNH D

OLWWOH ORQJHU�
7KH UHDOO\ LQWHUHVWLQJ RSWLRQ LV

WKH 6WUDWHJ\ RSWLRQ� ,W ZLOO WDNH WKH
OLVWHG ZRUG VWUDWHJ\ DQG DOORZ D

WLPH RU SODFH SURYLVR WR EH SXW RQ LW�
)RU H[DPSOH� WKH VHDUFK PD\ EH IRU
WKH ZRUG �GRJV� EHIRUH WKH DJH RI
0RKDPPHG LQ WKH FRXQWULHV RI
&KLQD DQG $UDELD� 7KLV ZRXOG JLYH
WZR KLWV �$QDOHFWV RI &RQIXFLXV DQG
7KH .RUDQ�� 7KHUH DUH HLJKWHHQ FRXQ�
WULHV WR FKRRVH IURP� IRXU ZRUOG UH�

JLRQV� VHYHQ DJHV� VHYHQ HUDV� DQG
WKLUWHHQ FDWHJRULHV WR ZRUN ZLWK�
ZLWK SRWHQWLDO RYHUODS RQ ERWK WKH
ORFDWLRQV DQG WLPHV� ,W LV DOVR SRVVL�
EOH WR XVH WKHVH VHDUFK IHDWXUHV ZLWK�
RXW XVLQJ DQ LQLWLDO NH\ZRUG�

,QWHUHVWLQJ SKUDVHV PD\ OHDG WR D

K\SHUWH[W VHDUFK XVLQJ WKDW SKUDVH
DV WKH NH\� 7KLV ZLOO WDNH WKH VWULQJ RI
FKDUDFWHUV WKDW LV VHOHFWHG DQG JR
WKURXJK WKH HQWLUH GDWDEDVH WR ILQG D

FRPSDULVRQ� ,I WKH VWULQJ LV WRR ORQJ�
WKH SURJUDP ZLOO VHOHFW RQO\ D SRU�
WLRQ RI LW� 8SRQ FRPSOHWLQJ D VHDUFK
DQG REWDLQLQJ WKH WH[W� WKH UHVXOWV

PD\ EH PLQLPL]HG DQG D QHZ VHDUFK
VWDUWHG ZLWK QR ORVV RI GDWD� 8S WR

HLJKW ZRUNV DW D WLPH PD\ EH YLHZHG
LQ :LQGRZV DQG WZR DW D WLPH LQ

'26� 2QH PRUH SRLQW DERXW WKH

VHDUFKHV� WKH\ DUH IDVW� 7KHUH DUH QR

ORQJ ZDLWV WR VHH UHVXOWV�
6FUHHQV RU ZKROH ZRUNV PD\ EH

VHQW WR WKH SULQWHU RU GRZQORDGHG WR
D WH[W ILOH� 6HFWLRQV PD\ EH FOLSSHG
RXW DQG SDVWHG HOVHZKHUH XVLQJ
VWDQGDUG :LQGRZV�EDVHG IHDWXUHV�

5HVHDUFK LV DVVLVWHG E\ ERRN�
PDUNV� ZKLFK PD\ EH OHIW DW SDUWLFX�
ODUO\ LQWHUHVWLQJ SODFHV� DOORZLQJ WKH
UHVHDUFKHU WR UHWXUQ WR WKHP RQ FRP�

PDQG� 7KH FXULRXV EURZVHU ZLOO ILQG
D OLPLWHG GHVFULSWLRQ RI WKH ZRUN
DQG DXWKRU DYDLODEOH E\ FOLFNLQJ RQ

�GHVFULSWLRQ� DIWHU D GRFXPHQW LV
VHOHFWHG�

7KH &RQWHQWV

7KH ��� PHJDE\WHV RQ WKH GLVN FRQ�
WDLQ DQ H[FHOOHQW VHOHFWLRQ RI WLWOHV�
5DWKHU WKDQ WKH �VKRWJXQ� PHWKRG
RI VHOHFWLRQ VHHQ LQ PRVW ZRUNV RI
WKLV W\SH� WKLV GLVN FRQWDLQV FDUHIXOO\
FKRVHQ SLHFHV� 7KH SHRSOH LQ FKDUJH
RI VHOHFWLRQ VHHPHG WR SLFN ZRUNV
WKDW ZRXOG JLYH D EURDG EDVH WR DQ\
RI WKH VXEMHFWV WKDW WKH\ IHOW ZRXOG
EH JRRG WR H[SORUH� )RU H[DPSOH� LW
ZDV VXUSULVLQJ WR HQFRXQWHU WKH

(J\SWLDQ %RRN RI WKH 'HDG �3DS\UXV RI
$QL�� 8SRQ IXUWKHU H[DPLQDWLRQ LW

TXLFNO\ EHFDPH FOHDU WKDW ILQGLQJ
VXFK DQ RGG SLHFH ZDV QRW D XQLTXH
RFFXUUHQFH� 7KH UHOLJLRXV ZRUNV
LGHQWLILHG E\ VHOHFWLQJ WKH VHDUFK
WHUPV UHOLJLRQ� P\WK� DQG VDFUHG RQ

WKLV GLVN FRQVLVW RI WZHQW\�WKUHH
VHSDUDWH ZRUNV� 7KH ORQJHVW� �����
VFUHHQV ORQJ� LV WKH .LQJ -DPHV %LEOH�
DQG WKH VKRUWHVW DW �� VFUHHQV LV &RQ�
IXFLXV
 7KH *UHDW /HDUQLQJ�

7KH HQWLUH ZRUN KDV WKH IHHO RI
SRZHUIXO VSHFWUXPV� )RU 3ODWR� WKHUH
DUH �� WLWOHV� )RU HFRQRPLFV� H[�

WUHPHV OLNH .DUO 0DU[ DQG $GDP
6PLWK DUH MX[WDSRVHG� )RU FKLOGUHQ
V
ZRUNV PDQ\ RI WKH ZHOO NQRZQ
ZRUNV RI +DQV &KULVWLDQ $QGHUVHQ�
/RXLVD 0D\ $OFRWW� DQG -DFN /RQGRQ
DUH SURYLGHG� )RU GUDPD WKHUH LV DQ

LPPHGLDWH RSSRUWXQLW\ WR FRPSDUH
%RFFDFFLR
V 'HFDPHURQ WR WKH SOD\V RI
6KDNHVSHDUH�

:KLOH LW PD\ VHHP XQIRUWXQDWH
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WKDW WKHUH LV QR PRUH UHFHQW ZRUN LQ
WKH SLOH WKDQ 'UH[OHU
V (QJLQHV RI
&UHDWLRQ �D ���� ZRUN RQ WKH SRVVLEOH
UDPLILFDWLRQV RI QDQRWHFKQRORJ\�
DQG WKHUH LV QR PRUH DQFLHQW ZRUN
WKDQ WKH (J\SWLDQ %RRN RI WKH 'HDG

����� %&�� WKLV LV DFWXDOO\ QRW XQUHD�
VRQDEOH FRQVLGHULQJ WKH QXPEHU RI
ZRUNV FRYHUHG� 7KH EXON RI WKH
ZRUNV� D OLWWOH RYHU KDOI� DUH GDWHG
EHWZHHQ ���� DQG �����

'RFXPHQWDWLRQ

7KH GLVN FRPHV ZLWK D VPDOO ERRNOHW
ZLWK LQVWDOODWLRQ LQVWUXFWLRQV DQG D

SDUWLDO OLVW RI WKH FRQWHQWV� ,W DOVR KDV
DQ DFFRPSDQ\LQJ VRIWZDUH JXLGH�
ERRN WKDW UHVLGHV RQ WKH &' DORQJ
ZLWK WKH SURJUDP DQG H[SODLQV KRZ
WR RSHUDWH WKH VRIWZDUH DQG ZKDW

V\VWHP UHTXLUHPHQWV WKHUH DUH�

3UREOHPV

<HV� WKH GLVN GRHV KDYH D IHZ QRWH�

ZRUWK\ GLIILFXOWLHV� 1RQH RI WKHP
DUH JRLQJ WR EH LQVXUPRXQWDEOH IRU
WKH DYHUDJH XVHU� EXW VKRXOG EH FRQ�

VLGHUHG�
7KH PRVW DSSDUHQW GLIILFXOW\ WKH

XVHU ZLOO UXQ LQWR LV WKH RFFDVLRQDO

VWUDQJH EHKDYLRU RI WKH IURQW�HQG
VRIWZDUH� 7KH SURJUDP KDV D WHQ�

GHQF\ WR �ORVH� VFUHHQV ZKHQ PLQL�
PL]HG WR LFRQ IRUP DQG VXE�

VHTXHQWO\ PD[LPL]HG� 7KH VFUHHQV

GR QRW DFWXDOO\ JHW ORVW EXW RQO\ GLV�
DSSHDU� 7KLV SUREOHP LV HDVLO\
VROYHG� KRZHYHU� E\ FOLFNLQJ RQ WKH
PLQXV VLJQ LQ WKH XSSHU OHIW KDQG
FRUQHU RI WKH ZLQGRZ DQG VHOHFWLQJ
�UHVWRUH� IURP WKH RSWLRQV JLYHQ�

(TXDOO\ XQDPXVLQJ LV WKDW WKH DF�
FRPSDQ\LQJ JXLGHERRN KDV D WHQ�

GHQF\ WR ORFN XS� 7KHUH DSSHDUV WR
EH QR VLPSOHU VROXWLRQ WKDQ FRQWURO
� DOW � GHOHWH WR VROYH WKLV�

$Q LUULWDWLQJ SRLQW LV WKDW WKH

�JXLGHERRN� LV WKH ILUVW SODFH WR HQ�

FRXQWHU WKH LQIRUPDWLRQ RQ V\VWHP
UHTXLUHPHQWV DQG \HW WKLV �JXLGH

ERRN� LV RQ WKH &'�520� 7KLV
VHHPV WR EH D UDWKHU ODWH SRLQW LQ
HLWKHU WKH SXUFKDVH RU LQVWDOODWLRQ

SURFHVV WR REWDLQ WKLV LQIRUPDWLRQ�
7KH LOOXVWUDWLRQV DUH IHZ LQ QXP�

EHU DQG GR QRW WUDQVODWH SDUWLFXODUO\
ZHOO� HVSHFLDOO\ WR D KLJK�UHVROXWLRQ
PRQLWRU� $ ORW RI WKHP DUH LQGLVFHUQ�
LEOH ZLWKRXW SDLQVWDNLQJ H[DPLQD�
WLRQ� 6RPHWLPHV� QRW HYHQ WKH DF�

FRPSDQ\LQJ WH[W LV HQRXJK WR WHOO
ZKDW WKH\ DUH� 7KH\ GHILQLWHO\ GR QRW
VWDQG DORQH� 7KH EHVW VHHPHG WR EH
'DUZLQ
V VFLHQWLILF GUDZLQJV DQG
WKH ZRUVW ZHUH IURP WKH 3RSXO 9XK�
7KH HPSKDVLV RQ WKLV GLVN LV DFFHVV

WR WKH WH[W ILOHV RI WKHVH IDPRXV
ZRUNV DQG QRW JUDSKLF RU PXOWLPH�
GLD SUHVHQWDWLRQV� 7KLV LV QRW WKH
GLVN IRU WKH SHUVRQ LQ VHDUFK RI IDQ�
FLIXO LOOXVWUDWLRQV�

7KHUH DUH DOVR D IHZ GDWD�HQWU\
W\SH HUURUV� VXFK DV WKH GHVLJQDWLRQ
RI WKH &RGH RI +DPPXUDEL DV ERWK
���� %& DQG ���� %&�

0LVFHOODQHRXV

:RUOG /LEUDU\� ,QF� KDV IUHH WHFKQLFDO
VXSSRUW DW WKHLU ��� QXPEHU� 7KLV LV

RQO\ DYDLODEOH IURP ���� D�P� WR ����

S�P�� 3DFLILF WLPH� $V XVXDO� WKH UHJ�
LVWUDWLRQ FDUG PXVW EH VHQW LQ WR UH�

FHLYH WHFKQLFDO DVVLVWDQFH� 7KH OL�

FHQVLQJ DJUHHPHQW GRHV DOORZ WKH

SULQWLQJ DQG FOLSSLQJ RXW RI VHF�

WLRQV IRU SHUVRQDO XVH� 7KHUH DUH QR

DXWRPDWLF SURYLVLRQV IRU QHWZRUN
OLFHQVLQJ DYDLODEOH� EXW WKH SXE�
OLVKHU VKRXOG EH FRQWDFWHG LI WKLV LV
GHVLUHG�

5HFRPPHQGDWLRQV

7KLV GLVN LV LGHDO IRU WKH ELEOLRSKLOH�
,W ZRXOG EH D JRRG LWHP IRU PRVW
VWXGHQWV DW KLJK�VFKRRO OHYHO RU

KLJKHU� ,WV IDVW VHDUFKLQJ FDSDELOLWLHV
ZRUN ZHOO ZLWK WKH QHHGV RI VRPH�
RQH GRLQJ UHVHDUFK DQG PD\ EH DQ

LQWHUHVWLQJ SURGXFW WR ORDG RQ D OL�

EUDU\ VHUYHU DV D ZD\ WR SURYLGH DF

FHVV WR DQ LPSRUWDQW EDVH RI FODVVLF
WH[WV DW D ORZ FRVW� 7KLV GLVN ZRXOG
QRW EH D YHU\ JRRG LWHP IRU \RXQJHU
FKLOGUHQ DV LW GRHV QRW KDYH WKH PXO�
WLPHGLD JOLW] WKDW PDQ\ FKLOGUHQ
KDYH FRPH WR H[SHFW�

7KH /LEUDU\ RI WKH )XWXUH LV WKRU�

RXJKO\ SOHDVLQJ�ಧ6FRWW 0F1XOW\�
&$5/ &RUSRUDWLRQ� 'HQYHU

7KH &KURQLFOH *XLGH
WR *UDQWV (YDOXDWLRQ
&KURQLFOH RI +LJKHU (GXFDWLRQ� ����

7ZHQW\�7KLUG 6W� 1�:�� :DVKLQJWRQ� '&
������ RUGHUV ��������������� WHFKQLFDO
KHOS ����� ��������� 3ULFH IRU RQH�\HDU
VXEVFULSWLRQ� GLVN YHUVLRQ ����� &'�
520 YHUVLRQ ����� 1HWZRUNLQJ SULFLQJ
LV DYDLODEOH� 'LVN YHUVLRQ UHTXLUHPHQWV�
,%0�$7� 36��� RU ,%0�3& FRPSDWLEOH
FRPSXWHU ZLWK DW OHDVW D ��� FDSDELOLW\�
'26 ��� RU KLJKHU� KDUG GLVN ZLWK ��0%
IUHH VSDFH WR ORDG LQLWLDO GDWDEDVH� �0%
IRU HDFK XSGDWH ORDGHG� DQG ��0% IUHH WR
ORDG DQG LQGH[ XSGDWHV� ���. 5$0 ZLWK
���. 5$0 DYDLODEOH WR UXQ VHDUFK VRIW�
ZDUH� &'�520 YHUVLRQ UHTXLUHPHQWV�
,%0�3& RU FRPSDWLEOH ZLWK D &'�520
GULYH�

7KH &KURQLFOH *XLGH WR *UDQWV LV
D GDWDEDVH RI PRUH WKDQ ������
JUDQWV DZDUGHG E\ PRUH WKDQ �����
IRXQGDWLRQ DQG FRUSRUDWH JUDQW
PDNHUV� ,W LV D FRPSLODWLRQ RI JUDQW
DZDUGV OLVWHG LQ 7KH &KURQLFOH RI3KL�
ODQWKURS\� 7KH GDWDEDVH LV DYDLODEOH
LQ ERWK GLVN DQG &'�520 IRUPDWV
DQG LV XSGDWHG HYHU\ RWKHU PRQWK�

,QVWDOODWLRQ

%RWK YHUVLRQV RI WKH VRIWZDUH ZHUH

WHVWHG RQ DQ ,%0 FRPSDWLEOH ���';
�� 0K] ZLWK D +LWDFKL ���� &'�
520 GULYH� ,QVWDOODWLRQ RI WKH VRIW�
ZDUH ZDV TXLFN DQG VLPSOH� 7KH &'�
520 VRIWZDUH LV ORDGHG E\ VWDUWLQJ
0LFURVRIW H[WHQVLRQV� FKDQJLQJ WR

WKH &'�520 GLUHFWRU\� DQG W\SLQJ
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�,QVWDOO�� 7KLV VRIWZDUH ZDV ORDGHG
LQ OHVV WKDQ RQH PLQXWH� 7KH GLVN
YHUVLRQ RI WKH VRIWZDUH LV ORDGHG E\
SXWWLQJ WKH ILUVW RI ILYH GLVNV LQ WKH
GLVN GULYH� FKDQJLQJ WR WKH SURSHU
GULYH� DQG W\SLQJ �,QVWDOO�� )LYH ����
LQFK GLVNV RI GDWD DQG VHDUFK VRIW�
ZDUH ZHUH ORDGHG LQ WHQ PLQXWHV�
%RWK YHUVLRQV ZLOO LQVWDOO XVLQJ HLWKHU
D �VWDQGDUG LQVWDOODWLRQ� RU D �FXVWRP
LQVWDOODWLRQ�� &KRRVH WKH �FXVWRP LQ�
VWDOODWLRQ� LI \RX GR QRW ZDQW WKH VRIW�
ZDUH WR FKDQJH WKH FRQILJ�V\V RU DXWR�
H[HF�EDW ILOHV� 7KH &'�520 YHUVLRQ
ZLOO DVN IRU WKH &'�520 GULYH OHWWHU
WKH ILUVW WLPH LW LV XVHG� 7KH 6\VWHP
$GPLQLVWUDWRU PHQX FKRLFH RQ WKH

RSHQLQJ VFUHHQ ZLOO DGG QHZ JUDQW
UHFRUGV� H[SRUW JUDQW UHFRUGV WR D

FRPSXWHU ILOH� DQG GHOHWH UHFRUGV WR

IUHH XS VSDFH ZLWK WKH KDUG GULYH
YHUVLRQ� ,Q DGGLWLRQ� LW ZLOO DOORZ
VFUHHQ FRORUV WR EH FKDQJHG�
VRXQG WR EH WXUQHG RQ DQG RII�
DQG D SDVVZRUG WR EH VHW IRU IX�
WXUH DFFHVV� ,I WKH V\VWHP LV WR EH
XVHG E\ WKH SXEOLF� LW LV DGYLVDEOH
WR VHW WKH SDVVZRUG WR DYRLG XQ�

DXWKRUL]HG DFFHVV WR WKH VRIWZDUH
DQG GDWD�

2SHUDWLRQ
7KH SURJUDP
V RSHQLQJ VFUHHQ ZLOO
DOORZ D XVHU WR FRQGXFW D 4XLFN
6HDUFK RU DQ (QKDQFHG 6HDUFK�
FKDQJH GDWDEDVHV� XVH 6\VWHP $G�

PLQLVWUDWRU� RU H[LW� 7KH *XLGH WR

*UDQWV LV DFWXDOO\ WZR GDWDEDVHV�
7KH GHIDXOW LV WKH *UDQWV GDWDEDVH�
ZKLFK OLVWV WKH JUDQW PDNHU� WKH

JUDQW PDNHU
V DGGUHVV� WKH UHFLSLHQW�
D GHVFULSWLRQ RI WKH JUDQW� DQG DGGHG
VXEMHFW KHDGLQJV� 7KH VHFRQG GDWD�
EDVH LV D OLVW RI WKH *UDQW 0DNHUV DQG
WKHLU DGGUHVVHV� &KDQJLQJ IURP WKH
*UDQW GDWDEDVH WR WKH *UDQW 0DNHU
GDWDEDVH LV GRQH YLD D PHQX FKRLFH
LQ WKH RSHQLQJ VFUHHQ� 2QOLQH KHOS
VFUHHQV DQG SULQW GRFXPHQWDWLRQ GH�
VFULEH WKH IXQFWLRQV RI ERWK GDWDEDVHV�
EXW PRUH GHWDLOHG LQIRUPDWLRQ ZRXOG
PDNH LW HDVLHU WR GHWHUPLQH ZKLFK GD

WDEDVH WR FKRRVH� 7KH VRIWZDUH FRQ�

WLQXHV WR GLVSOD\ ZKLFK GDWDEDVH LV

FXUUHQWO\ EHLQJ VHDUFKHG RQFH WKH
XVHU PRYHV SDVW WKH RSHQLQJ VFUHHQ�

$OO WKH H[DPSOHV DUH IRU VHDUFKHV LQ
WKH *UDQWV GDWDEDVH�

7KH RSHQLQJ VFUHHQ JLYHV WKH
XVHU WZR RSWLRQV IRU VHDUFKLQJ�
4XLFN 6HDUFK DQG (QKDQFHG 6HDUFK�
4XLFN 6HDUFK SURYLGHV HDV\�WR�XVH
PHQX�GULYHQ VHDUFK VRIWZDUH WKDW
DOORZV XVHUV WR HQWHU VHDUFKHV LQ
ILHOG�OLPLWHG ER[HV� 7KH VHDUFKDEOH
ILHOGV LQFOXGH JUDQW PDNHU� UHFLSL�
HQW� UHFLSLHQW
V FLW\� VWDWH� RU FRXQWU\�
JUDQW DPRXQW� DQG GHVFULSWLRQV�
4XLFN 6HDUFK DOVR DOORZV WKH XVH RI
HLWKHU ULJKW RU OHIW WUXQFDWLRQ LQ WKH
WH[W ILHOGV� (DFK RI WKH ILHOGV FDQ EH
EURZVHG DOSKDEHWLFDOO\� DQG PXOWL�

SLH WHUPV FDQ EH KLJKOLJKWHG IRU

VHDUFKLQJ� ,I PXOWLSOH WHUPV DUH

KLJKOLJKWHG� WKH V\VWHP ZLOO FRQQHFW
WKHP ZLWK DQ �RU� GLVSOD\HG LQ D

ZLQGRZ DERYH WKH VHDUFK� 7KLV LV DQ
H[FHOOHQW IHDWXUH WKDW JLYHV WKH XVHU

D OLVW RI DOO WKH WHUPV KLJKOLJKWHG�
+RZHYHU� WKH EURZVLQJ VRIWZDUH
GRHV QRW DOORZ WKH XVHU WR MXPS DO�

SKDEHWLFDOO\� 7KH XVHU PXVW VFUROO

WKURXJK WKH OLVW DOSKDEHWLFDOO\ WR JHW
WR WKH JUDQW PDNHU 8�6� :HVW� IRU
H[DPSOH�

4XLFN 6HDUFK ZLOO DOORZ WKH QRY�
LFH XVHU WR FRQVWUXFW YHU\ FRPSOH[
VHDUFKHV TXLFNO\ DQG HDVLO\� )RU H[�
DPSOH� D XVHU PD\ ZDQW WR ILQG D OLVW
RI RUJDQL]DWLRQV WKDW JDYH D JUDQW IRU
DW OHDVW ������� WR WKH DUWV LQ WKH 6WDWH
RI &RORUDGR� 0RYLQJ WKURXJK WKH

4XLFN 6HDUFK PHQX� RQH FRXOG HDVLO\
FRQGXFW VXFK D VHDUFK� 6HDUFKLQJ E\
JUDQW DPRXQW LV DQ HVSHFLDOO\ SRZ�
HUIXO IHDWXUH� 1RYLFH VHDUFKHUV RIWHQ
KDYH GLIILFXOW\ VHDUFKLQJ QXPHULFDO
ILHOGV ZKHQ IDFHG ZLWK PDWKHPDWL�
FDO RSHUDWRUV VXFK DV  � !� RU �� 7KH
*UDQWV *XLGH SURYLGHV D UHODWLYHO\
HDV\ PHWKRG RI TXDOLI\LQJ WKH QX�

PHULFDO VHDUFK ZLWKRXW XVLQJ WKHVH

RSHUDWRUV� $ VHDUFK XVLQJ WKH JUDQW
DPRXQW ILHOG GRHV VORZ D FRPSOH[
VHDUFK DSSUHFLDEO\� 'XULQJ D WHVW

ZLWK WKH &'�520 GDWDEDVH� D VHDUFK

RQ WKH VXEMHFW KHDGLQJ �FRPSXWHUV
DQG JUDQWV DZDUGV JUHDWHU WKDQ RU

HTXDO WR �������� WRRN DSSUR[L�
PDWHO\ ILIWHHQ PLQXWHV WR VHDUFK�
+RZHYHU� WKH VRIWZDUH ZLOO DOORZ WKH
VHDUFKHU WR VWRS D VHDUFK LQ SURJUHVV
ZLWK WKH (VF NH\�

7KH PDMRULW\ RI ERWK H[SHULHQFHG
DQG QRYLFH VHDUFKHUV ZLOO ILQG 4XLFN
6HDUFK WR EH SRZHUIXO HQRXJK IRU
PRVW VHDUFKHV� 1RQHWKHOHVV� (Q�
KDQFHG 6HDUFK LV IRU WKH PRUH VR�

SKLVWLFDWHG VHDUFKHU ZKR DOUHDG\
XQGHUVWDQGV %RROHDQ ORJLF� (Q�
KDQFHG 6HDUFK ZLOO DOORZ WKH
VHDUFKHU WR XVH %RROHDQ ORJLF LQ D

VHDUFK OLQH UDWKHU WKDQ ZRUN WKURXJK
D PHQX� ,Q DGGLWLRQ WR WKH %RROHDQ

RSHUDWRUV $1'� 25� DQG 127� (Q�
KDQFHG 6HDUFK XVHV $'- IRU LPPHGL�
DWH DGMDFHQF\� 1($5 IRU DGMDFHQF\
LQ DQ\ RUGHU� 6$0( IRU ZRUGV LQ WKH
VDPH ILHOG� DQG 1276$0( IRU
ZRUGV LQ GLIIHUHQW ILHOGV� ,W LV GLIIL�
FXOW WR VHDUFK PXOWLSOH ZRUGV LQ GLI�
IHUHQW ILHOGV XVLQJ WKH (QKDQFHG
PRGH� +RZHYHU� WKH VRIWZDUH GRHV
DOORZ VHDUFKLQJ DOO WH[W ILHOGV DW RQH
WLPH� 0RVW VHDUFKHUV PD\ ILQG

VHDUFKLQJ DOO WH[W ILHOGV WR EH WKH HDVL�
HVW PHWKRG IRU HQWHULQJ D FRPSOH[
VHDUFK�

7KH *XLGH WR *UDQWV
 YLHZLQJ�
SULQWLQJ� DQG GRZQORDGLQJ IHDWXUHV
DSSHDU WR EH WKH VDPH ZLWK HLWKHU WKH
4XLFN RU (QKDQFHG 6HDUFK� 7KH
*XLGH WR *UDQWV ZLOO JLYH D VKRUW

GLVSOD\ ZLWK WKH GDWH WKH DQ�

QRXQFHPHQW DSSHDUHG LQ 7KH &KURQ�
LFOH RI3KLODQWKURS\� WKH VXEMHFW RI WKH
JUDQW� DQG WKH QDPH RI WKH JUDQW
PDNHU� %\ KLJKOLJKWLQJ DQ HQWU\ DQG
SUHVVLQJ (QWHU� WKH IXOO UHFRUG ZLOO EH
GLVSOD\HG� ,W ZLOO DOORZ WKH XVHU WR

MXPS WR D VSHFLILF UHFRUG QXPEHU RU
PRYH GRZQ WKH GLVSOD\ ZLWK WKH (Q�
WHU� 3DJH'RZQ� RU � NH\V� $QRWKHU
IHDWXUH LV WKH DELOLW\ WR UHRUJDQL]H
WKH GHIDXOW RUGHU LQ ZKLFK UHVXOWV DUH
GLVSOD\HG� 7KH UHRUJDQL]HG OLVW FDQ
WKHQ EH YLHZHG RU SULQWHG� 2QH IHD�
WXUH WKH VRIWZDUH ODFNV LV WKH DELOLW\
WR PDUN LWHPV RQ HLWKHU WKH VKRUW RU
ORQJ GLVSOD\ IRU ODWHU SULQWLQJ RU
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GRZQORDGLQJ� )RU WKRVH ZKR ZLOO EH
LQVWDOOLQJ WKH GDWDEDVH RQ D SXEOLF
ZRUNVWDWLRQ� WKH VRIWZDUH ZLOO DO�
ORZ WKH XVHU WR VDYH ILOHV WR DQ\
GULYH� 7KH VRIWZDUH ZLOO QRW IRUFH
WKH XVHU WR VDYH ILOHV WR WKH IORSS\
GULYHV�

2QH RI WKH PRUH SRZHUIXO IHD�
WXUHV RI WKH VRIWZDUH LV WKH DELOLW\ WR

FUHDWH D FXVWRPL]HG UHSRUW IRUPDW�
7KH UHSRUW FDQ EH SULQWHG RU VDYHG DV

D ILOH WR EH GRZQORDGHG ODWHU LQWR D

SURJUDP WR FUHDWH PDLOLQJ ODEHOV� IRU
H[DPSOH� 0DUJLQV� IRQWV� DQG SDJH
OHQJWK FDQ EH VHW ZLWK D PHQX� DQG D

RQH�OLQH KHDGHU FDQ EH SULQWHG DW WKH

WRS RI HDFK SDJH�

(YDOXDWLRQ

7KH &KURQLFOH *XLGH WR *UDQWV LV DQ

RXWVWDQGLQJ WRRO IRU SHRSOH WU\LQJ WR

GHWHUPLQH ZKR JDYH PRQH\ WR

ZKRP� ,W ZLOO DSSHDO WR D ZLGH YDUL�

HW\ RI XVHUV EHFDXVH RI LWV DYDLODELO�

LW\ LQ ERWK GLVN DQG &'�520 YHU�

VLRQV� $Q RIILFH� VXFK DV D

IRXQGDWLRQ� FRXOG ORDG WKH GDWDEDVH
RQ D KDUG GULYH ZLWKRXW WKH DGGHG

H[SHQVH RI SXUFKDVLQJ D &'�520
GULYH� +RZHYHU� &'�520 LV WKH
PRUH FRQYHQLHQW YHUVLRQ� DV WKH KDUG
GULYH LVQ
W ILOOHG ZLWK GDWD� DQG LW
LVQ
W QHFHVVDU\ WR ORDG DGGLWLRQDO
GDWD ILOHV RQWR WKH KDUG GULYH HYHU\

WZR PRQWKV� 4XLFN 6HDUFK LV HDV\ WR
XVH� ZLWK QXPHURXV KHOS ZLQGRZV

WKURXJKRXW WKH VRIWZDUH� (QKDQFHG
6HDUFK LV UHFRPPHQGHG RQO\ IRU WKH
H[SHULHQFHG VHDUFKHU ZKR ZLOO EH

VHDUFKLQJ WKH GDWDEDVH RIWHQ� 7KH
FXVWRPL]HG ILOH DQG SULQW IHDWXUHV
DOORZ D XVHU WR SURGXFH OLVWV RI SR�
WHQWLDO JUDQWRUV TXLFNO\� 0HGLXP�
VL]HG WR ODUJH SXEOLF OLEUDULHV DQG
RWKHU RUJDQL]DWLRQV WKDW DSSHDO WR
FRPSDQLHV DQG IRXQGDWLRQV IRU VXS�
SRUW ZLOO ILQG 7KH &KURQLFOH *XLGH WR

*UDQWV D ZRUWK\ SXUFKDVH�ಧ7RP
0RRWKDUW� 6FLHQFH 5HIHUHQFH /LEUDULDQ�
&RORUDGR 6WDWH 8QLYHUVLW\
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%RRN 5HYLHZV 6XVDQ %� +DUULVRQ� (GLWRU

7KH $UW RI ,QGH[LQJ
%\ /DUU\ 6� %RQXUD� 1HZ <RUN� :LOH\�
����� ���S� ������ �,6%1 ���������������

,W KDV EHHQ VDLG WKDW �WUXWK LQ DGYHU�

WLVLQJ� LV DQ R[\PRURQ� EXW ZKDW WKH
DXWKRU DQG KLV SXEOLVKHUV SUHVHQW WR
WKH SURVSHFWLYH UHDGHU LQ WKH WLWOH
ERUGHUV RQ WKH DFWLRQDEOH� 7KH ERRN
LV QRW MXVW RQ LQGH[LQJ �OHW DORQH DQ\
DUW RI LW�� LW LV QRW HYHQ RQ WKH LQGH[�

LQJ RI ERRNV� $V WKH LQWURGXFWLRQ
DQG FKDSWHU � VKRZ� LW LV RQ LQGH[LQJ
�WHFKQLFDO GRFXPHQWV� �S� ��� PRUH
VSHFLILFDOO\ �PDQXDOV� �D WHUP WKDW
LV XVHG LQ WKH ILUVW IHZ FKDSWHUV
PXFK PRUH IUHTXHQWO\ WKDQ

�ERRNV��� DQG� DV JUDGXDOO\ EHFRPHV
FOHDU ZKHQ UHDGLQJ IXUWKHU� VRIWZDUH
PDQXDOV LQ SDUWLFXODU� 7KH LQGH[LQJ
RI SHULRGLFDO DUWLFOHV LV QRW HYHQ

PHQWLRQHG�
$V LV P\ KDELW LQ UHYLHZLQJ

ERRNV� , EURZVHG ILUVW WKURXJK WKH
LQGH[� ZKLFK LV VHW LQ D VLQJOH FRO�
XPQ� ZKLFK ZDVWHV SDSHU� VSDFH�
DQG WKH WLPH RI WKH UHDGHU� 6HUHQGLSL�
WRXVO\� P\ H\H IHOO RQ WKH HQWU\
�GLQJEDWV� DOSKDEHWL]LQJ ����� 1RW

NQRZLQJ ZKDW D GLQJEDW ZDV� ,

WXUQHG WR SDJH ��� IRU HQOLJKWHQ�
PHQW� 1R GLQJEDWV WKHUH� QRU DQ\
KLQW DW DOSKDEHWL]LQJ PHWKRGV� EXW D
FU\SWLF OLQH XQGHU WKH KHDGLQJ �,Q�
GH[ IRUPDWV�� DOSKDEHWLF VXEMHFWV�
�8QWLO WKHQ� , KDG QRW NQRZQ WKDW

VXEMHFWV WKHPVHOYHV FRXOG EH DOSKD�
EHWLF�� ,Q DQ\ FDVH� WKH DXWKRU VD\V RQ
S� �� WKDW UHIHUULQJ WR D QRQH[LVWLQJ
HQWU\ LV D �PRUWDO VLQ�� WKXV FRQ�

GHPQLQJ KLPVHOI WR KHOO LI KH KDS�
SHQV WR EH &DWKROLF� 'LQJEDWV� P\
XQDEULGJHG GLFWLRQDU\ VD\V� DUH ���

DQ HFFHQWULF� VLOO\� RU HPSW\�KHDGHG
SHUVRQ� �� GLQJXV� �� 3ULQW� $Q RUQD�

PHQWDO SLHFH RI W\SH IRU ERUGHUV�
VHSDUDWRUV� GHFRUDWLRQV� HWF�� $QG

�GLQJXV� LV GHILQHG WKHUH DV �D

JDGJHW� GHYLFH� RU REMHFW ZKRVH
QDPH LV XQNQRZQ RU IRUJRWWHQ�� 6R
QRZ ZH NQRZ�

5HDGLQJ RQ� , ZDV WROG WKDW WKH

$PHULFDQ 6RFLHW\ RI ,QGH[HUV �EH

VWRZV LWV :KHDWOH\ 0HGDO WR WKH EHVW
LQGH[ WKDW LW MXGJHV PHHWV >V]F@ D ED�
VLF OLVW RI FULWHULD�� 1HYHU PLQG WKH

JUDPPDU� EXW WKDW LV HTXLYDOHQW WR
VD\LQJ WKDW WKH $SSOH FRPSXWHU LV
PDQXIDFWXUHG E\ ,%0� 7KH

:KHDWOH\ 0HGDO IRU WKH EHVW LQGH[ RI
D \HDU LV� LQ IDFW� DZDUGHG E\ WKH

6RFLHW\ RI ,QGH[HUV LQ WKH 8QLWHG

.LQJGRP� 7KH $PHULFDQ 6RFLHW\ RI
,QGH[HUV DQQXDOO\ EHVWRZV WKH +�:�
:LOVRQ $ZDUG IRU ([FHOOHQFH LQ ,Q�

GH[LQJ�
$W WKLV SRLQW� , FHDVHG UHDGLQJ� $W

DJH ���� PXVW KXVEDQG P\ WLPH� QRW
ZDVWLQJ LW RQ WUDVK DQG EDOGHUGDVK�
5HDGHUV RI WKLV MRXUQDO ZKR ZLVK WR

OHDUQ KRZ WR LQGH[ DUH DGYLVHG WR

LQYHVW LQ 1DQF\ 0XOYDQ\
V H[FHOOHQW
WH[WERRN ,QGH[LQJ %RRNV �8QLYHUVLW\
RI &KLFDJR 3UHVV� ������ಧ+DQV +�

:HOOLVFK� 8QLYHUVLW\ RI0DU\ODQG

,QWHUQHW $FFHVV
3URYLGHUV� $Q
,QWHUQDWLRQDO
5HVRXUFH 'LUHFWRU\
%\ *UHJ 5� 1RWHVV� :HVWSRUW� &RQQ��

0HFNOHUPHGLD� ����� ���S� SDSHU� ���
�,6%1 ���������������

2YHU WKH SDVW WZR \HDUV� QXPHURXV

HQWUHSUHQHXULDO EXVLQHVVHV DQG RU�

JDQL]DWLRQV KDYH EHJXQ PDUNHWLQJ
HFRQRPLFDO ,QWHUQHW DFFHVV WKURXJK
GLDO�XS VHUYLFH� 7DUJHWHG SULPDULO\
WR LQGLYLGXDO FRPSXWHU XVHUV UDWKHU
WKDQ WR RUJDQL]DWLRQV� WKHVH GLDO�XS
FRQQHFWLRQV SURYLGH D EXQGOH RI DS�
SOLFDWLRQV FRPPRQO\ NQRZQ DV EH�

LQJ RQ WKH ,QWHUQHW� *RSKHU� 7HOQHW�
H�PDLO� DQG )73 �ILOH WUDQVIHU SURWR�
FRO�� 0DQ\ DOVR RIIHU KLJKHU�OHYHO VH�
ULDO OLQH ,QWHUQHW SURWRFRO �6/,3� DQG
SRLQW�WR�SRLQW SURWRFRO �333� FRQ�

QHFWLRQV WKDW DUH LQWHQGHG WR SHUPLW
XVH RI JUDSKLFDO LQWHUIDFHV VXFK DV

0RVDLF DQG &HOOR�
7KH SULPDU\ IRFXV RI ,QWHUQHW $F�

FHVV 3URYLGHUV� $Q ,QWHUQDWLRQDO 5H�

VRXUFH 'LUHFWRU\ LV SURYLVLRQ RI LQIRU�
PDWLRQ FRQFHUQLQJ QLQHW\�HLJKW

GLDO�XS YHQGRUV LQ WKH 8QLWHG 6WDWHV
DQG WKLUW\�IRXU LQWHUQDWLRQDO YHQ�

GRUV WKDW RIIHU IXOO\ LQWHUDFWLYH GLDO�
XS ,QWHUQHW DFFHVV� (DFK OLVWLQJ FRQ�

VLVWV RI WKH YHQGRU
V QDPH� DGGUHVV�
W\SHV RI FRQQHFWLRQV RIIHUHG� FRVWV�
VHUYLFHV SURYLGHG� DQG V\VWHP LQIRU�
PDWLRQ� 7KHVH OLVWLQJV DUH HQKDQFHG

E\ LQGH[HV WKDW DOORZ ZRXOG�EH

VKRSSHUV WR VHDUFK E\ DUHD FRGH DQG

WHOHSKRQH H[FKDQJH� FRVW� ORFDWLRQ�
DQG OHYHO RI VHUYLFH DYDLODEOH�
)UHHQHWV� YDULRXV EXOOHWLQ ERDUG V\V�
WHUQV �%%6V�� DQG FRPPHUFLDO H�PDLO
VHUYLFHV VXFK DV 6SULQWPDLO DUH QRW

OLVWHG�
$ VHFRQGDU\ IRFXV RI WKLV GLUHF�

WRU\ LV D OLVWLQJ RI GHGLFDWHG OLQH ,Q�
WHUQHW SURYLGHUV� 7KHVH OLVWLQJV FRQ�

VLVW RI FRPSDQ\ DGGUHVVHV� ORFDWLRQV
VHUYHG� DQG FRQQHFWLRQV DYDLODEOH
IRU OHDVH� 7KH\ DUH QRW SDUWLFXODUO\
KHOSIXO WR WKRVH ZKR QHHG WR QDYL�

JDWH DPRQJ WKH FRPSHWLQJ FRVWV�
WHFKQLFDO UHTXLUHPHQWV� DQG OLFHQV�

LQJ LVVXHV WKDW QHHG WR EH DGGUHVVHG
LQ GHGLFDWHG OLQH YHQGRU VHOHFWLRQ�

0RVW RI WKH LQIRUPDWLRQ FRQ�

WDLQHG LQ WKLV GLUHFWRU\ ZDV FROOHFWHG
DQG YHULILHG LQ ���� DQG IRU WKLV UHD�
VRQ FDQQRW EH HQWLUHO\ XS�WR�GDWH�
6LPLODUO\� QR GLUHFWRU\ RI WKLV QDWXUH
FDQ EH FRPSUHKHQVLYH VLQFH QHZ ,Q�
WHUQHW SURYLGHUV DUH FRPLQJ RQOLQH
UHJXODUO\� +RZHYHU� LI IXWXUH HGL�
WLRQV RI WKLV GLUHFWRU\ DUH SXEOLVKHG�
WKH DXWKRU VKRXOG FRQVLGHU IOHVKLQJ
RXW FRVW DQG FRQQHFWLYLW\ LQIRUPD�
WLRQ IRU GHGLFDWHG OLQH SURYLGHUV DQG
LGHQWLI\LQJ XSVWUHDP VHUYLFH SUR�
YLGHUV IRU DOO WKH YHQGRUV OLVWHG�ಧ
-RKQ +DPPRQG� 1RUWK &RXQWU\ 5HIHU�
HQFH DQG 5HVHDUFK 5HVRXUFHV &RXQFLO�
&DQWRQ� 1HZ <RUN

,QWHUQHW� 0DLOLQJ /LVWV
(G� (GZDUG 7� /� +DUGLH DQG 9LYLDQ
1HRX� (QJOHZRRG &OLIIV� 1�-�� 3UHQWLFH�
+DOO� ����� ���S� SDSHU� ��� �,6%1 �����
����������

7KLV YROXPH LQ WKH 6WDQIRUG 5H�
VHDUFK ,QVWLWXWH �65,� ,QWHUQHW ,QIRU�
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PDWLRQ 6HULHV LV D XVHIXO UHIHUHQFH
WRRO IRU QDYLJDWLQJ WKH ZRUOG RI ,Q�
WHUQHW PDLOLQJ RU GLVFXVVLRQ OLVWV�
(GLWRUV (GZDUG 7� /� +DUGLH DQG
9LYLDQ 1HRX KDYH FRPSLOHG VXP�

PDU\ LQIRUPDWLRQ RQ RYHU ��� PDLO�

LQJ OLVWV� 7KH DXWKRUV GR QRW FODLP
WKDW ,QWHUQHW� 0DLOLQJ /LVWV LV DQ H[�

KDXVWLYH WUHDWPHQW RI WKH WRSLF� ,Q
WKH ZLOG IURQWLHU RI PDLOLQJ OLVWV�
VXFK D ERRN ZRXOG SUREDEO\ EH LP�

SRVVLEOH� ,QVWHDG� +DUGLH DQG 1HRX
KDYH VXSSOLHG D ULFK VDPSOLQJ RI
OLVWV RQ WRSLFV DV GLYHUVH DV '(&

FRPSXWHUV DQG GROOKRXVHV� 7KH LQ�
WURGXFWLRQ VWDWHV WKDW WKH ERRN LV LQ�
WHQGHG DV D �UHIHUHQFH VRXUFH IRU XV�
HUV� LPSOHPHQWRUV� GHVLJQHUV� DQG
VWXGHQWV RI WKH ,QWHUQHW�� $Q\RQH ID�
PLOLDU ZLWK HOHFWURQLF PDLO VKRXOG
ILQG WKLV ERRN HDV\ WR XVH�

0DLOLQJ /LVWV EHJLQV ZLWK WKUHH
EULHI LQWURGXFWRU\ FKDSWHUV� 7KH LQ�
WURGXFWLRQ H[SODLQV ZKDW D PDLOLQJ
OLVW LV DQG GLVFXVVHV WKH GLIIHUHQFHV
EHWZHHQ PRGHUDWHG� XQPRGHUDWHG�
DQG GLJHVW OLVWV� &KDSWHU �� �+RZ 7R

-RLQ $ /LVW�� VKRZV WKH QHRSK\WH
KRZ WR DYRLG VXFK HPEDUUDVVPHQWV
DV SRVWLQJ �, ZDQW WR VXEVFULEH� WR

WKH HQWLUH JURXS� &KDSWHU �� �6WDUW�
LQJ <RXU 2ZQ /LVW�� SURYLGHV SUDFWL�
FDO DGYLVH LQ QRQWHFKQLFDO ODQJXDJH
RQ KRZ WR PDQDJH D OLVW� DQG DGYLVHV
WKH UHDGHU WR �VHH \RXU V\VWHP DG�
PLQLVWUDWRU IRU GHWDLOV��

&KDSWHU � FRQVWLWXWHV WKH PDLQ

ERG\ RI WKH ERRN� �7KH /LVW 2I /LVWV��
7KH HQWULHV DUH RUJDQL]HG DOSKDEHWL�
FDOO\� E\ OLVW QDPH� &RQVLGHULQJ WKDW

PDQ\ OLVWV KDYH QDPHV OLNH �/�
+&$3� �D OLVW IRFXVLQJ RQ SHRSOH
ZLWK GLVDELOLWLHV�� DQ DUUDQJHPHQW E\
VXEMHFW ZRXOG EH PRUH XVHIXO� (DFK

HQWU\ LV EHWZHHQ �� DQG ��� ZRUGV LQ

OHQJWK� DQG HDFK SURYLGHV DQ H�PDLO
DGGUHVV� FRQWDFW� OLVW UXOHV �LI DQ\�� D
XVHIXO GDWH RI ODVW XSGDWH� DQG D GH�

VFULSWLRQ RI WKH OLVW
V SXUSRVH DQG

WRSLF�V�� 7KH GHVFULSWLRQV DUH VXS�
SOLHG E\ WKH OLVW FRRUGLQDWRUV WKHP�
VHOYHV� VR WKH\ YDU\ JUHDWO\ LQ FRQ�

WHQW DQG WRQH� )RU H[DPSOH� WKH HQWU\
IRU �'($'�+($'6� UHDGV� �0DLO

LQJ OLVW IRU *UDWHIXO 'HDG PXVLF IDQV
ZKR GRQ
W KDYH WLPH WR UHDG 'HDG�
)ODPHV EXW ZDQW WR KHDU DERXW XS�
FRPLQJ VKRZV� WLFNHW DYDLODELOLW\�
ULGH�VKDULQJ� HWF�� 7KH HQWULHV GR QRW
FRQWDLQ HYDOXDWLRQV RU RWKHU HGLWR�
ULDO FRPPHQW�

7KH RQO\ VHULRXV IODZ LQ WKLV
ERRN LV WKH OLPLWHG VXEMHFW DFFHVV WR
WKH HQWULHV� $ERXW KDOI RI WKH LQGH[ LV

FRPSRVHG RI HQWULHV E\ OLVW QDPH�
ZKLFK LV XQQHFHVVDU\ VLQFH WKH HQ�

WULHV DUH DOUHDG\ RUJDQL]HG DOSKD�
EHWLFDOO\� 7KH VXEMHFW LQGH[LQJ LV
ZHDN DQG WKHUH DUH QR VHH DQG VHH DOVR
UHIHUHQFHV� $ FKDSWHU RQ �6XJJHVWHG
)XUWKHU 5HDGLQJ� ZRXOG DOVR KDYH
EHHQ ZHOFRPH� 'HVSLWH WKH ODFN RI

VWURQJ VXEMHFW DFFHVV� 0DLOLQJ /LVWV LV
D YHU\ XVHIXO DQG LQIRUPDWLYH ERRN
IRU WKH ,QWHUQHW YHWHUDQ RU QRYLFH�
DQG D XVHIXO WRRO IRU UHIHUHQFH OL�
EUDULDQV�ಧ'DYLG %XUW� 7KH 1HZ <RUN
3XEOLF /LEUDU\

7KH 3& ,QWHUQHW 7RXU
*XLGH� &UXLVLQJ WKH
,QWHUQHW WKH (DV\ :D\
%\ 0LFKDHO )UDDVH� &KDSHO +LOO� 1�&��
9HQWDQD� ����� ���S� LQFOXGHV GLVNHWWH�
SDSHU� ������ �,6%1 ��������������

7KH 3& ,QWHUQHW 7RXU *XLGH� DG�
GUHVVHG WR WKH QRYLFH KRPH XVHU� DQ�
VZHUV EDVLF TXHVWLRQV� RIIHUV GH�
WDLOHG SURFHGXUHV� DQG SURYLGHV
KHOSIXO VRIWZDUH HVSHFLDOO\ XVHIXO WR
WKLV DXGLHQFH� 3UHVHQWHG LQ DQ DS�
SHDOLQJ DQG QRQLQWLPLGDWLQJ IRU�
PDW� WKH ERRN IRFXVHV RQ HOHFWURQLF
PDLO� ILOH WUDQVIHU� DFFHVVLQJ QHWZRUN
QHZV JURXSV� DQG LQIRUPDWLRQ
EURZVLQJ� 'RQ
W PLVV WKH LQWURGXF�
WLRQ WR WKH ERRN� ZKLFK EULHIO\ FRYHUV
WKH HQWLUH FRQWHQWV DQG VXJJHVWV
ZKDW RQH PLJKW QHHG DQG DQRWKHU
PLJKW VNLSಧGHSHQGLQJ RQ KLV RU KHU
H[SHUWLVH DQG QHHGV� ,QIRUPDWLYH
DQG HQWHUWDLQLQJ VLGHEDUV WKURXJK�
RXW WKH ERRN RIIHU KHOSIXO KLQWV DQG
D YDULHW\ RI ,QWHUQHW DQHFGRWHV�

&KDSWHU � JLYHV DGYLFH RQ KRZ WR

JHW FRQQHFWHG OHJLWLPDWHO\� ,W SUR�
YLGHV DQ HVSHFLDOO\ KHOSIXO VDPSOH
GLDORJXH RQ ZKDW WR DVN IRU LQ DQ

,QWHUQHW FRQQHFWLRQ� VLQFH WKH FRQ�

YHUVDWLRQ ZLOO EH ILOOHG ZLWK DUFDQH

H[SUHVVLRQV NQRZQ DQG XQGHUVWRRG

RQO\ E\ WKH ORFDO EXVLQHVV RU XQLYHU�
VLW\ ,QWHUQHW JXUX WR ZKRP RQH PXVW

SD\ KRPDJH WR JHW WKH FRQQHFWLRQ� ,W
DOVR LQFOXGHV D EULHI KLVWRU\ RI WKH
,QWHUQHW�

&KDSWHU � FRYHUV SK\VLFDO FRQ�
QHFWLRQV WR WKH ,QWHUQHW� ZKR WR WDON
WR DQG ZKDW QHHGV WR EH GRQH LI RQH
V

FRPSDQ\ RU RUJDQL]DWLRQ LVQ
W FXU�

UHQWO\ RQOLQH� ,W DOVR FRYHUV WKH ED�
VLFV RI YDULRXV NLQGV RI ,QWHUQHW FRQ�
QHFWLRQV� VXFK DV VHULDO OLQH ,QWHUQHW

SURWRFRO �6/,3� DQG SRLQW�WR�SRLQW
SURWRFRO �333�� DQG H[SODLQV WKH DG�

YDQWDJHV RI HDFK�
&KDSWHU � HIIHFWLYHO\ GHVFULEHV

WKH ,QWHUQHW RUJDQL]DWLRQ� VWUXFWXUH�
DQG SURWRFROV� DQG H[SODLQV WKH VHJ�
PHQWV RI DQ ,QWHUQHW DGGUHVV� ,W DOVR

H[SODLQV �QHWLTXHWWH�� RU KRZ WR DFW

RQ WKH ,QWHUQHW� VR RQH LVQ
W FKDV�
WHQHG RQ WKH ILUVW WU\ DW EXOOHWLQ
ERDUG FRPPXQLFDWLRQ� ,W DOVR H[�

SODLQV KRZ WR VHQG DQG UHFHLYH DW�

WDFKHG ILOHV ZLWK EXOOHWLQ ERDUG PHV�

VDJHV�
(OHFWURQLF PDLO �H�PDLO� LV WKRU�

RXJKO\ FRYHUHG LQ FKDSWHU �� )RU

PDQ\ SHRSOH� WKLV LV WKH UHDVRQ WKDW
WKH ,QWHUQHW LV VR LPSRUWDQW DQG XVH�

IXOಧLQVWDQW DQG XQLYHUVDO FRPPX�
QLFDWLRQ� ,W DOVR H[SODLQV �0LQXHW��
DQ H�PDLO VRIWZDUH SURJUDP LQ�
HOXGHG RQ WKH GLVNHWWH ZLWK WKH ERRN�
7KLV WRSLF PLJKW KDYH EHHQ FRYHUHG
PRUH WKRURXJKO\ IRU QRYLFH XVHUV� DV
, PHVVHG XS P\ DXWRH[HF�EDW ILOH WU\�
LQJ WR ORDG LW�

&KDSWHU �� �1HWZRUN 1HZV DQG
1HZV *URXSV�� RIIHUV LQIRUPDWLRQ
RQ UHDGLQJ� SRVWLQJ� DQG UHSO\LQJ WR

WKH XQOLPLWHG QXPEHUV RI QHZV DUWL�
FOHV DYDLODEOH RQ WKH ,QWHUQHW� 7KH

FKDSWHU VKRZV KRZ WR VHDUFK WKH
QHZV JURXSV DQG DUWLFOHV HIIHFWLYHO\
XVLQJ D SURJUDP FDOOHG 7UXPSHW�
DQG LW LQFOXGHV VWHS�E\�VWHS LQVWUXF�
WLRQV IRU GRZQORDGLQJ 7UXPSHW� ,W
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FRQWDLQV D EULHI GLVFXVVLRQ RQ HWL�

TXHWWH DQG DQ RYHUYLHZ RI DYDLODEOH
QHZV JURXSV� 7KLV VHFWLRQ DOVR FRY�

HUV �IODPHV�� ZKLFK DUH KHDWHG GH�
EDWHV DQG RIWHQ SHUVRQDO DWWDFNV RQ

DXWKRUV RI QHZV JURXS LWHPV� ,Q D

VLGHEDU� WKH DXWKRU H[SODLQV WKH

SURSHU XVH RI VPLOH\V� �ZKLFK DUH

DUUDQJHPHQWV RI SXQFWXDWLRQ PDUNV
WR DLG LQ H[SUHVVLRQ RI HPRWLRQV��

&KDSWHU � LV WLWOHG �7UDQVIHUULQJ
)LOHV�� 2QH RI WKH JUHDW RSSRUWXQL�
WLHV SURYLGHG E\ WKH ,QWHUQHW LV DF�

FHVV WR IUHH VRIWZDUH� DQG ORWV RI LW�
7KLV FKDSWHU SURYLGHV FRPSOHWH LQ�
VWUXFWLRQV RQ WKH ILOH WUDQVIHU SURWR�
FRO �)73�� ZKLFK OHWV LQGLYLGXDOV
GRZQORDG WKLV WUHDVXUH WURYH WR 3&V�
DW OHDVW DV ORQJ DV KDUG GLVN VSDFH
KROGV RXW� 6LQFH GRZQORDGLQJ XQ�

NQRZQ VRIWZDUH LV IUDXJKW ZLWK WKH

GDQJHU RI YLUXVHV� WKH DXWKRU H[�

SODLQV KRZ WR XVH WKH SRSXODU 6&$1
DQWLYLUXV VKDUHZDUH SURJUDP�

*RSKHU LV D XVHU�IULHQGO\ SUR�
JUDP WKDW SURYLGHV PHQXV WKDW WDNH
WKH XVHU WR LQIRUPDWLRQ GDWDEDVHV DOO
RYHU WKH FRXQWU\� &KDSWHU � WHOOV WKH
XVHU KRZ WR WUDYHO WKURXJK WKH YDVW

QHWZRUN RI LQIRUPDWLRQ HIILFLHQWO\�
&KDSWHU � WRXFKHV RQ RWKHU ,Q�

WHUQHW UHVRXUFHV� ,W LQWURGXFHV WKH
UHDGHU WR RUJDQL]DWLRQV WKDW SURPRWH
DQG HQFRXUDJH WKH XVH RI WKH ,Q�

WHUQHW� OLNH 7KH (OHFWURQLF )URQWLHU
)RXQGDWLRQ �())� DQG WKH ,QWHUQHW

6RFLHW\� ,W LQWURGXFHV WKH UHDGHU WR
VHYHUDO UHVRXUFH�VDYLQJ GHYLFHV OLNH

.QRZERWV� 1HWILQG� 1HWZRUN ,QIRU�
PDWLRQ &HQWHUV� )LQJHU� WKH ,QWHUQHW
%XVLQHVV 3DJHV� $UFKLH� UHTXHVWV IRU
FRPPHQWV �5)&V�� )$4V� WKH :RUOG
:LGH :HE �:::�� DQG RWKHU LQWHU�
IDFHV DQG LQIRUPDWLRQ UHVRXUFHV�

7KH ERRN FRQWDLQV D WKRURXJK LQ�
GH[� JORVVDU\� DQG ELEOLRJUDSK\� 7KH
VRIWZDUH GLVNHWWH FRQWDLQV HYHU\�
WKLQJ WKDW WKH ZRXOG�EH XVHU QHHGV
WR JHW VWDUWHG RQ WKH ,QWHUQHW� LQFOXG�
LQJ *RSKHU� 7HOQHW DQG GLUHFWRU\
VHUYLFHV� 816/,3� DOVR LQFOXGHG RQ

WKH GLVNHWWH� LV D FRPSOHWH 6/,3 DQG
PRGHV GLDOLQJ SURJUDP WKDW VHWV WKH
XVHU
V PRGHP� GLDOV LQWR D 6/,3

VHUYHU� DQG DXWRPDWLFDOO\ SHUIRUPV
WKH 6/,3 ORJ�LQ SURFHVV� 7KLV ERRN LV
UHFRPPHQGHG DV D JXLGH IRU WKH ,Q�
WHUQHW QRYLFH� ([SHULHQFHG XVHUV

ZLOO DOVR SLFN XS D IHZ KLQWV�ಧ5REHUW
(� 3HFKLQ ,,,� '<1,;� $Q $PHULWHFK

&RPSDQ\� 3URYR� 8WDK

9RRGRR 8QL[� 0DVWHU\
7LSV 	 0DVWHUIXO 7ULFNV

%\ &KDUOLH 5XVVHO DQG 6KDURQ &UDZIRUG�

&KDSHO +LOO� 1�&�� 9HQWDQD� ����� ���S�
SDSHU� ������ �,6%1 ���������������

7KLV LV DQ HDV\�WR�UHDG ERRN LQ D IRU�
PDW WKDW SUHVHQWV HDFK PDMRU WRSLF DV
D �WLS� DQG SUREOHPV DV �WUDSV��
7KHUH DUH D JUHDW PDQ\ XVHIXO WLSV LQ
WKLV ERRN� EXW GHVSLWH WKH ERRN
V
VXEWLWOH� 0DVWHU\ 7LSV 	 0DVWHUIXO
7ULFNV� PXFK RI WKH ERRN LV GHGLFDWHG
WR WKH PRVW HOHPHQWDU\ SRLQWV� 7KH
ERRN LV ZULWWHQ ZLWK DQ LQIRUPDO
VODQW WKDW LV VRPHZKDW DQQR\LQJ EH�
FDXVH WKH ZULWHUV DW WLPHV WDNH WRR

ORQJ WR PDNH D SRLQW�
&KDSWHU � VXJJHVWV VRXQG UXOHV

WR IROORZ ZKHQ VHOHFWLQJ D SDVVZRUG
DQG JRHV LQWR ZKDW SURPSW WR H[SHFW
IURP ZKDW VKHOOV� ,W DOVR LQFOXGHV

ORJ�RQ SURFHGXUHV IRU D 8QL[ V\VWHP
DQG RWKHU WRSLFV IRU EHJLQQHUV�
&KDSWHU � GHVFULEHV ZD\V RI PDQDJ�
LQJ ILOHV DQG GLUHFWRULHV� &KDSWHU �
FRYHUV WKH YL WH[W HGLWRU ZLWK D IHZ
ZRUGV DERXW VRPH RI WKH RWKHU 8QL[
WH[W HGLWRUV� &KDSWHU � FRYHUV FXV�

WRPL]LQJ SURPSWV DQG XVLQJ YDUL�

DEOHV� &KDSWHU � LV WLWOHG �3ULQWLQJ
0DJLF�� 7KHUH DUH� LQGHHG� WLSV WKDW
FDQ DOPRVW EH FRQVLGHUHG PDJLFDO�
0\ IDYRULWH WLS LV KRZ WR UHDOLJQ WDEV
ZKHQ XVLQJ FROXPQV LQ D YL ILOH�

&KDSWHU � LQFOXGHV FRPSXOVRU\ ILOH

SLSLQJ DQG UHGLUHFWLRQ WRROV WKDW DUH
HVVHQWLDO WR D 8QL[ XVHU� 7KLV FKDSWHU
DOVR H[SODLQV KRZ WR DVVLJQ D MRE
KLJKHU SULRULW\ WKDQ WKH V\VWHP GH�
IDXOW� ,W DOVR GHWDLOV VFKHGXOLQJ MREV�
KRZ WR PRYH D MRE WR WKH IRUHJURXQG
DQG KRZ WR SODFH MREV LQ WKH EDFN�

JURXQG�

06 :LQGRZV� 0$& 2�6 DQG
26�� KDYH WDNHQ RYHU WKH GHVNWRS
ZRUOG� DQG RQH FDQ RQO\ FRQFOXGH
WKDW ;�:LQGRZV GHYLFHV ZLOO GR WKH
VDPH RQ 8QL[ PDLQIUDPH DQG PLQL�

FRPSXWHUV� &KDSWHU �� ZKLFK LV GHGL�
FDWHG WR ;�:LQGRZV� LV DQ LPSRUWDQW
LQWURGXFWLRQ LQWR WKH 8QL[ ZLQGRZ�

LQJ ZRUOG� &KDSWHU � LV VLPLODUO\ LP�
SRUWDQW LQ WKDW LW LV D JRRG LQWURGXF�
WLRQ LQWR WUDQVIHUULQJ ILOHV IURP RQH

V\VWHP WR DQRWKHU XVLQJ )73 �ILOH
WUDQVIHU SURWRFRO� DQG DOVR RIIHUV D

EULHI LQWURGXFWLRQ WR WHOQHWLQJ WR
RWKHU KRVWV� &KDSWHU � RIIHUV LQIRU�
PDWLRQ RQ DQ DVVRUWPHQW RI ILOH FRP�
SDULVRQ DQG WH[W PDQLSXODWLRQ WRROV�
&KDSWHUV �� DQG �� JR LQWR EDFNLQJ
XS ILOHV DQG SURYLGH PRUH RQ YDUL�
DEOHV� .RUQ VKHOO PDWK DQG DZN DQG
3HUOಧWZR YHU\ XVHIXO 8QL[ WRROV�
7KH ERRN FRQWDLQV D EULHI DSSHQGL[
RQ HUURU PHVVDJHV DV ZHOO DV RQH RQ

RWKHU 8QL[ ERRNV DQG D JORVVDU\�
$ ZHDNQHVV RI WKH ERRN LV WKDW DW

WLPHV LW DVVXPHV WKDW WKH UHDGHU LV DQ

H[SHULHQFHG 8QL[ XVHU DQG WKHUHIRUH
NQRZV WKH PHDQLQJ RI �+20( DQG
RWKHU XQGHILQHG WHUPV� (OVHZKHUH LQ
WKH ERRN� WKH UHDGHU LV DGGUHVVHG DV

D QRYLFH ZKR GRHVQ
W NQRZ WKDW KH
RU VKH ZLOO EH SURPSWHG IRU D SDVV�
ZRUG ZKHQ ILUVW ORJJLQJ LQ� $GGL�

WLRQDOO\� VRPH WRSLFV DUH FRYHUHG
WZLFH WR WKH VDPH GHSWK LQ GLIIHUHQW
SDUWV RI WKH ERRN� H�J�� +RVW QDPH LQ
\RXU SURPSW LV FRYHUHG DV D �WLS� RQ
SDJH �� DQG LV UHSHDWHG ZRUG IRU
ZRUG RQ SDJH ���� 5HSHWLWLRQ RFFXUV
ZLWK FRYHUDJH RI WKH WHH FRPPDQG RQ

SDJH ��� DQG DJDLQ RQ SDJH ����
$ VWDOH �KXPRU� UXQV WKURXJK�

RXW WKH ERRN DERXW KDYLQJ WR PDNH
RIIHULQJV WR WKH V\VWHP DGPLQLVWUD�
WRU LQ FDVH \RX QHHG KLP RU KHU WR GR
WKLQJV IRU \RXU 8QL[ DFFRXQW� ,W ZDV
DQ LQHIIHFWLYH ZDVWH RI VSDFH WKDW
FRXOG KDYH EHHQ XVHG WR DGG WR WKH
PHDJHU TXDQWLW\ RI LQIRUPDWLRQ FRY�
HUHG LQ HDFK VHFWLRQ�

7KH ERRN ZRXOG DOVR EH PRUH

KHOSIXO LI LW UHOLHG PRUH RQ WDEOHV�
H�J�� WKH VHFWLRQ GHDOLQJ ZLWK PRYLQJ
DURXQG LQ YL FRXOG KDYH EHHQ PRUH
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LQIRUPDWLYH LI WKH �WLSV� KDG EHHQ

SXW LQ WDEOHV� $Q\RQH ZKR KDV UHDG
D 8QL[ ERRN ZLOO SUREDEO\ IHHO WKDW
WKLV ERRN LV VXSHUILFLDO ZKHQ FRP�

SDUHG ZLWK WKH PHDWLHU� WR�WKH�SRLQW
VW\OHV RI RWKHU 8QL[ ERRNV� 7KHUH
LVQ
W D ORW LQ 9RRGRR 8QL[ IRU WKH DG�
YDQFHG XVHU� DQG WKH EHJLQQHU PD\
ILQG FRQIXVLRQ LQ WKH DXWKRUV
 DV�

VXPSWLRQV DQG WKH ZD\ VRPH WRSLFV
DUH H[SODLQHG� VXFK DV WKH FURQWDEILOH�
&RQVLGHULQJ LWV SULFH� RQH FDQ ILQG D

QXPEHU RI EHWWHU 8QL[ WLWOHV WR

FKRRVH IURP� 7KLV ERRN LV VOLP SLFN�
LQJV�ಧ-RVH *RQ]DOH]� 7KH 1HZ <RUN
3XEOLF /LEUDU\

2WKHU 5HFHQW 5HFHLSWV
%RRNV DQG 3HULRGLFDOV 2QOLQH� (G�

1XFKLQH 1REDUL� 1HZ <RUN� /L�

EUDU\ $OOLDQFH� ���������S� DEV� LQ�
GH[� SDSHU� ���� �,6%1 �����������
��� $Q LQWHUQDWLRQDO GLUHFWRU\ RI
VRXUFHV DYDLODEOH RQOLQH DQG RQ

&'�520�

%XVLQHVV DQG /HJDO &'�5206 LQ 3ULQW
����� $Q ,QWHUQDWLRQDO *XLGH WR &'�
520 DQG &'�%DVHG 0XOWLPHGLD
3URGXFWV LQ %XVLQHVV� (FRQRPLFV� )L�
QDQFH� /DZ DQG 5HODWHG )LHOGV� &RPS�
5HJLQD 5HJD� :HVWSRUW� &RQQ��
0HFNOHUPHGLD� ����� ���S� SDSHU�
������ �,6%1 ���������������

&ROOHJH DQG 8QGHUJUDGXDWH /LEUDULHV�
9RO� �� QR� �� � 1HZ <RUN� +DZRUWK�
����� SDSHU� ����\U� LQGLYLGXDOV�

����\U� LQVWLWXWLRQV DQG OLEUDULHV
�,661 ����������� 3XEOLVKHG ELDQ�

QXDOO\�
(GXFDWLQJ IRU 1HWZRUNLQJ� %XLOGLQJ 1HZ

3DUWQHUVKLSV� 1HWZRUN 3ODQQLQJ 3D�

SHU QR� ��� :DVKLQJWRQ '�&�� /L�
EUDU\ RI &RQJUHVV� �������S� SDSHU�
��� �,661 ����������� 3URFHHGLQJV
RI WKH -RLQW 0HHWLQJ RI WKH /LEUDU\
RI &RQJUHVV 1HWZRUN $GYLVRU\
&RPPLWWHH DQG WKH $VVRFLDWLRQ RI
/LEUDU\ DQG ,QIRUPDWLRQ 6FLHQFH
(GXFDWLRQ� -XQH ������ �����

(OOVZRUWK� -LOO +�� DQG 0DWWKHZ 9�
(OOVZRUWK� 7KH ,QWHUQHW %XVLQHVV
%RRN� 1HZ <RUN� :LOH\� ����� ���S�
SDSHU� ������ �,6%1 ���������������

*LOVWHU� 3DXO� )LQGLQJ LW RQ WKH ,QWHUQHW�
7KH (VVHQWLDO *XLGH WR $UFKLH� 9HURQ�
LFD� :$,6� ::: �LQFOXGLQJ 0RVDLF��
DQG 2WKHU 6HDUFK DQG %URZVLQJ 7RROV�
1HZ <RUN� :LOH\� ��������S� SDSHU�
������ �,6%1 ���������������

7KH ,QWHUQHW +RPHVWHDGHU� 6HULHV $� /L�

EUDU\ DQG ,QIRUPDWLRQ 6FLHQFH� 9RO� ��
1R� �� � $SULO� $OEDQ\� 1�<�� 6WDWH
8QLYHUVLW\ RI 1HZ <RUN DQG
681<�2&/& 1HWZRUN� �����
����\U� �QR ,661�� 0RQWKO\� 681<
2IILFH RI /LEUDU\ 6HUYLFHV� 681<
3OD]D� $OEDQ\� 1< ������

-RKQ� 1DQF\ 5�� DQG (GZDUG -�
9DODXVNDV� 7KH ,QWHUQHW 7URXEOH�
VKRRWHU� +HOS IRU 7KH /RJJHG�2Q DQG
/RVW� &KLFDJR� $PHULFDQ /LEUDU\
$VVQ�� ����� O22S� VSLUDO�ERXQG� SD�
SHU� ���� ��� $/$ PHPEHUV �,6%1
���������������

/LD� ;LD� DQG 1DQF\ %� &UDQH� (OHF�
WURQLF 6W\OH� $ *XLGH WR &LWLQJ (OHF�
WURQLF ,QIRUPDWLRQ� :HVWSRUW� &RQQ��
0HFNOHUPHGLD� ����� ��S� SDSHU�
������ �,6%1 ������������;��

0F&OXUH� &KDUOHV 5�� -RKQ &DUOR %HU�
WRW� DQG 'RXJODV /� =ZHL]LJ� 3XEOLF
/LEUDULHV DQG WKH ,QWHUQHW� 6WXG\ 5H�
VXLWV� 3ROLF\ ,VVXHV� DQG 5HFRPPHQGD�
WLRQV� 1DWLRQDO &RPPLVVLRQ RQ /LEUDU�
LHV DQG ,QIRUPDWLRQ 6FLHQFH� )LQDO

5HSRUW� -XQH ����� :DVKLQJWRQ�
'�&�� 8�6� 1DWLRQDO &RPPLVVLRQ RQ
/LEUDULHV DQG ,QIRUPDWLRQ 6FLHQFH�
����� ��S� SDSHU� IUHH �1R ,6%1��

0RUJDQ� (ULF /HDVH� :$,6 DQG *2�
3+(5 6HUYHUV� $ *XLGH IRU ,QWHUQHW
(QG�8VHUV� :HVWSRUW� &RQQ�� 0HHN�
OHUPHGLD� ����� ���S� SDSHU� ���
�,6%1 ���������������

23$& 'LUHFWRU\ ����� $Q $QQXDO *XLGH
WR ,QWHUQHW�$FFHVVLEOH 2QOLQH 3XEOLF
$FFHVV &DWDORJV� &RPS� $QGUHZ
6KULYHU� 5HJLQD 5HJD� DQG 7RQ\ $E�
ERWW� :HVWSRUW� &RQQ�� 0HFNOHUPH�
GLD� ����� ���S� SDSHU� ��� �,6%1
���������������

5HIHUHQFH 6HUYLFHV 3ODQQLQJ LQ WKH 
��V�
(G� *DLO =� (FNZULJKW DQG /RUL 0�
.HHQDQ� 1HZ <RUN� +DZRUWK� �����
���S� ������ �,6%1 ���������������

:RRGVZRUWK� $QQH� DQG 7KHUHVD 0D\�
ORQH� 5HLQYHVWLQJ LQ WKH ,QIRUPDWLRQ
-RE )DPLO\� &RQWH[W� &KDQJHV� 1HZ
-REV� DQG 0RGHOV IRU (YDOXDWLRQ DQG

&RPSHQVDWLRQ� %RXOGHU� &ROR��
&DXVH� ����� ��S� SDSHU� ���� ���
$&5/� &$86( DQG &83$PHPEHUV
�QR ,6%1��
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1HZV DQG $QQRXQFHPHQWV

-R\ %DUURQ LV
/,7$�2&/& 0LQRULW\
6FKRODUVKLS :LQQHU
-R\ 0� %DUURQ RI ,QGLDQDSROLV� ,QGL�
DQD� LV WKH ZLQQHU RI WKH ����
/,7$�2&/& 0LQRULW\ 6FKRODUVKLS
LQ /LEUDU\ DQG ,QIRUPDWLRQ 7HFKQRO�

RJ\� $Q $IULFDQ $PHULFDQ IURP WKH
VWDWH RI ,QGLDQD� %DUURQ ZLOO EH JHW�
WLQJ KHU 0DVWHU RI /LEUDU\ 6FLHQFH
IURP ,QGLDQD 8QLYHUVLW\ LQ %ORRP�

LQJWRQ� 7KH VFKRODUVKLS FRQVLVWV RI D
������ VWLSHQG SURYLGHG E\ 2&/&�
,QF�

*DLO -XQLRQ�0HW]
QDPHG /,7$
1HZVOHWWHU (GLWRU
*DLO -XQLRQ�0HW] KDV EHHQ DS�
SRLQWHG HGLWRU RI WKH /,7$ 1HZVOHWWHU
IRU D WKUHH�\HDU WHUP VWDUWLQJ LQ IDOO
����� -XQLRQ�0HW] LV SUHVLGHQW RI ,Q�
IRUPDWLRQ $JH &RQVXOWDQWV� DQ ,Q�
WHUQHW WUDLQLQJ ILUP EDVHG LQ &OHYH�
ODQG� 2KLR� 6KH ZDV PRVW UHFHQWO\
6WDII 7UDLQLQJ DQG 'HYHORSPHQW 2I�
ILFHU DW &OHYHODQG 6WDWH 8QLYHUVLW\
ZKHUH VKH DOVR VHUYHG DV KHDG RI

&DWDORJLQJ DQG 7HFKQLFDO 6HUYLFHV�
,VVXH ��� 9ROXPH ��� 1XPEHU �

�:LQWHU ����� ZLOO EH WKH ILUVW LVVXH
RI WKH /,7$ 1HZVOHWWHU XQGHU -XQLRQ�
0HW]
V HGLWRUVKLS� 6KH ZLOO DOVR HGLW
WKH HOHFWURQLF YHUVLRQ� /,7$1(:6�

-XQLRQ�0HW] FDQ EH UHDFKHG E\
SKRQH DQG ID[ DW ����� �������� DQG
RQ WKH ,QWHUQHW DW JDLO#LDJH�FRP�
+HU DGGUHVV LV ���� &KDUQH\ 5RDG�
8QLYHUVLW\ +HLJKWV� 2+ ������

$/$ &RPPLWWHH

5HTXHVWV ,QSXW
IRU 5HSRUW RQ
/LEUDU\ 6HUYLFHV
IRU 3DWURQV ZLWK
0HQWDO 5HWDUGDWLRQ
1HDUO\ WZR GHFDGHV DJR� DQ $/$
FRPPLWWHH GHYHORSHG JXLGHOLQHV IRU
SURYLGLQJ OLEUDU\ VHUYLFHV IRU SHU�
VRQV ZLWK PHQWDO UHWDUGDWLRQ ZKR
ZHUH UHVLGHQWV RI LQVWLWXWLRQV� :LWK
WKH SDVVDJH RI 3XEOLF /DZ ������

�7KH 'HYHORSPHQWDO 'LVDELOLWLHV $V�
VLVWDQFH DQG %LOO RI 5LJKWV $FWಧ

����� DQG 3XEOLF /DZ ������ �7KH
(GXFDWLRQ RI $OO +DQGLFDSSHG &KLO�
GUHQ $FWಧ������ D PDMRU FKDQJH LQ
VHUYLFHV IRU SHUVRQV ZLWK PHQWDO UH�
WDUGDWLRQ ZDV LQVWLWXWHG WKURXJK GH�
LQVWLWXWLRQDOL]DWLRQ� PDLQVWUHDPLQJ�
DQG FRPPXQLW\ OLYLQJ� $GGLWLRQDO
OHJLVODWLRQ� FXOPLQDWLQJ ZLWK WKH

SDVVDJH RI $'$ LQ ���� �$PHULFDQV
ZLWK 'LVDELOLWLHV $FW� KDV VRXJKW WR
LQFUHDVH RXU VRFLHW\
V FRPPLWPHQW
WR LQFOXGH DOO SHRSOH ZLWK GLVDELOLWLHV
LQ WKH RSSRUWXQLWLHV� SURJUDPV� DQG
VHUYLFHV SURYLGHG WR RWKHUV LQ ERWK
WKH SULYDWH DQG SXEOLF VHFWRU�

,Q RUGHU WR DVVLVW SXEOLF� DFD�

GHPLF� DQG RWKHU OLEUDULHV LQ SURYLG�
LQJ PRUH DSSURSULDWH DQG HIIHFWLYH
VHUYLFHV IRU WKLV YHU\ ODUJH JURXS RI
SRWHQWLDO SDWURQV� DQ $/$ FRPPLW�
WHH ZDV IRUPHG LQ ���� WKURXJK WKH
DXVSLFHV RI $6&/$� $W WKH 0LDPL
$QQXDO &RQIHUHQFH LQ -XQH� WKH 6XE�
FRPPLWWHH UHYLHZHG LQLWLDO GUDIWV RI
JXLGHOLQHV WKDW DUH LQWHQGHG WR EH
DYDLODEOH E\ �����

7KH UHVXOWLQJ GRFXPHQW� *XLGH�
OLQHV IRU /LEUDU\ 6HUYLFHV IRU 3DWURQV
ZLWK 0HQWDO 5HWDUGDWLRQ� ZLOO SURYLGH
DQ KLVWRULFDO RYHUYLHZ DQG FXUUHQW
WUHQGV LQ VHUYLFHV WR WKHVH SDWURQV� D
FOHDU GHVFULSWLRQ RI ERWK WKHLU VHUY�
LFH DQG LQIRUPDWLRQ QHHGV� DQG

JXLGHOLQHV IRU XVLQJ RXWFRPH PHDV�

XUHV WR HYDOXDWH WKH VHUYLFHV�
7KH VXEFRPPLWWHH LQYLWHV FRP�

PHQWV DQG VXJJHVWLRQV IURP DOO $/$
PHPEHUV GXULQJ WKH FRPLQJ \HDU�
LQFOXGLQJ VWRULHV DERXW OLEUDULHV
 H[�
SHULHQFHV �ERWK VXFFHVVIXO DQG XQ�

VXFFHVVIXO SURJUDPV� LQ SURYLGLQJ
VHUYLFHV WR SDWURQV ZLWK PHQWDO UH�
WDUGDWLRQ� )RU IXUWKHU LQIRUPDWLRQ�
RU WR VKDUH LGHDV DQG H[SHULHQFHV RQ
WKLV WRSLF� SOHDVH FRQWDFW HLWKHU� 5XWK
2
'RQQHOO� &RFKDLU 6WDWH /LEUDU\ RI
)ORULGD� 5� $� *UD\ %XLOGLQJ� 7DOOD�
KDVVHH� )/ ����������� ����� ����
����� ����� �������� �ID[�� RU 0DULO\Q
,UZLQ� &RFKDLU� ,QVWLWXWH IRU WKH
6WXG\ RI 'HYHORSPHQWDO 'LVDELOL�
WLHV� ���� (� ��WK 6W�� %ORRPLQJWRQ�
,1 ����������� ����� ��������� �����
�������� �ID[��

,QGH[ WR $GYHUWLVHUV

$/$ (GLWLRQV ���������������
$[[HVV ,QIRUPDWLRQ 6ROXWLRQV ���

%ODFNZHOO FRYHU �

&DQRQ *UDSKLFV FRYHU �

/,7$ ���

1,62 3UHVV ���

3$,6 ���

3/$ ���

7RGG FRYHU �
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*DOLPDWLDV

&DQ <RXU 6WXGHQWV �*R /RRN ,W 8S�"

'LFWLRQDULHV IRU $GXOWV DQG &KLOGUHQ
6DQG\ :KLWHOH\� HGLWRU

7KH SHUIHFW JXLGH IRU SXUFKDVLQJ D FODVVURRP GLFWLRQDU\� %RRNOLVW 3XEOLFDWLRQV KDV FRPSLOHG WZR
SRSXODU DUWLFOHV IURP 5HIHUHQFH %RRNV %XOOHWLQ GHVLJQHG WR PDNH GLFWLRQDU\ VHOHFWLRQ HDVLHU DQG

PRUH IUXLWIXO� ,QFOXGHV SRLQWV WR FRQVLGHU ZKHQ FKRRVLQJ ERWK GHVN�FROOHJH GLFWLRQDULHV DQG FKLOGUHQ
V
GLFWLRQDULHV� 3XEOLVKHG E\ %RRNOLVW 3XEOLFDWLRQV� DQ LPSULQW RI WKH $PHULFDQ /LEUDU\ $VVRFLDWLRQ�

�����SEN� ವ ��S� ವ ���� ವ $/$ 2UGHU &RGH �����������

$ *$/,0$7,$6 2) 5(6285&(6 )25 (1*/,6+ 7($&+(56
ಧIURP WKH $PHULFDQ /LEUDU\ $VVRFLDWLRQ

*URZLQJ 8S ,V +DUG WR 'R
6DOO\ (VWHV� HGLWRU
$ FROOHFWLRQ RI %RRNOLVW FROXPQV DERXW ERRNV WKDW KHOS \RXQJ DGXOW UHDGHUV GHDO ZLWK WKH MR\V DQG
FRQIXVLRQV RI JURZLQJ XS� 3XEOLVKHG E\ %RRNOLVW 3XEOLFDWLRQV�
�����SEN� ವ ��S� ವ ���� ವ $/$ 2UGHU &RGH �����;�����

5HVRXUFH�%DVHG /HDUQLQJ $FWLYLWLHV� ,QIRUPDWLRQ /LWHUDF\ IRU
+LJK 6FKRRO 6WXGHQWV
$QQ %OHDNOH\ DQG -DFNLH /� &DUULJDQ
7KLV LQIRUPDWLRQ�SDFNHG UHVRXUFH SURYLGHV WHDFKHUV DQG OLEUDULDQV ZLWK �� UHDG\�WR�XVH OHVVRQV SODQV
WKDW LQYROYH VWXGHQWV XVLQJ OLEUDU\ UHVRXUFHVಧERWK HOHFWURQLF DQG SULQW� 3XEOLVKHG E\ $/$ (GLWLRQV�

������SEN� ವ ���S� ವ ���� ವ $/$ 2UGHU &RGH �����������

)DYRULWH +REELHV DQG 3DVWLPHV� $ 6RXUFHERRN RI /HLVXUH 3XUVXLWV
5REHUW 6� 0XQVRQ

&RQWDLQV LQWURGXFWLRQV WR WKH PRVW SRSXODU KREELHV RI WKH ����V� 3XEOLVKHG E\ $/$ (GLWLRQV�

������SEN� ವ ���S� ವ ���� ವ $/$ 2UGHU &RGH �����������

$JDLQVW %RUGHUV� 3URPRWLQJ %RRNV IRU D 0XOWLFXOWXUDO :RUOG
+D]HO 5RFKPDQ
�,I \RX EX\ RQO\ RQH SURIHVVLRQDO ERRN WKLV \HDU� WKHUH LV QR TXHVWLRQ WKDW WKLV VKRXOG EH WKDW ERRN� ,W
LQWURGXFHV ERWK VHQVLWLYLW\ DQG VDQLW\ LQWR WKH HQWLUH PXOWLFXOWXUDOLVP GLVFXVVLRQ�� �9RLFH RI <RXWK
$GYRFDWHV� &RSXEOLVKHG E\ $/$ (GLWLRQV DQG %RRNOLVW 3XEOLFDWLRQV�

������SEN� ವ ���S� ವ ���� ವ $/$ 2UGHU &RGH �����;�����

6KRUW 6WRU\ :ULWHUV DQG 7KHLU :RUN� $ *XLGH WR WKH %HVW� 6HFRQG (GLWLRQ
%UDG +RRSHU
%ULHI� ELRJUDSKLFDO HVVD\V IRFXV RQ PRUH WKDQ ��� FRQWHPSRUDU\ ZULWHUV DQG PDVWHUV RI WKH SDVW�
$XWKRUV DUH IURP YDULRXV HWKLQLF JURXSV DQG ERWK VH[HV DQG DSSHDO WR GLYHUVH DXGLHQFHV�
3XEOLVKHG E\ $/$ (GLWLRQV�

������SEN� ವ ��S� ವ ���� ವ $/$ 2UGHU &RGH �����������

$PHULFDQ /LEUDU\ $VVRFLDWLRQ� %RRN 2UGHU )XOILOOPHQW
��� 1� :DFNHU� &KLFDJR� ,/ �����

7R 2UGHU� &DOO ������������ DQG SUHVV �

ᅁ*DOLPDWLDVಧ �D FRQIXVHG�� � PL[WXUH HVS� RI ZRUGV� *2%%/('<*22.� �:HEVWHU
V 1HZ &ROOHJLDWH 'LFWLRQDU\�



,QIRUPDWLRQ 7HFKQRORJ\ DQG /LEUDULHV
,QGH[ WR 9ROXPH �� ������ &RPSLOHG E\ .LHWK &� :ULJKW

$%,�OQIRUP 2QGLVF� �6RIWZDUH 5HYLHZ��
�������

$/$ &RPPLWWHH 5HTXHVWV ,QSXW IRU 5H�
SRUW RQ /LEUDU\ 6HUYLFHV WR 3DWURQV
ZLWK 0HQWDO 5HWDUGDWLRQ� �1	$��
����

$/$ *RSKHU 'HEXWV� �1	$�� ����
$OO DERXW ,QWHUQHW )73� /HDUQLQJ DQG

7HDFKLQJ WR 7UDQVIHU )LOHV RQ WKH ,Q�

WHUQHW� �%RRN 5HYLHZ�� 5RELQVRQ�
'DYLG )� :�� ����

$OOHQ� %U\FH� ,PSURYHG %URZVDEOH 'LV�

SOD\V �-XQH ����� �/HWWHU�� ����
$QGHUVRQ� &DURO /�� DQG +DXSWPDQ�

5REHUW� 7KH 3HRSOH 6SHDN� 7KH 'LVSHU�
VLRQ DQG ,PSDFW RI 7HFKQRORJ\ LQ
$PHULFDQ /LEUDULHV� �������

$QVDUL 'RQDWHV ������IRU *,6 %HVW 5HI�
HUHQFH :RUN $ZDUG� �1	$�� ����

$SSOLHG 3K\VLFV -RXUQDO WR *R 2QOLQH LQ

����� �1	$�� ����
7KH $UW RI ,QGH[LQJ� �%RRN 5HYLHZ��

%RQXUD� /DUU\ 6�� ����
$WWLWXGHV 7RZDUG 7HFKQRORJ\ಧ6XU�

YH\V�
+DXSWPDQ� 5REHUW� DQG $QGHUVRQ�

&DURO /� 7KH 3HRSOH 6SHDN� 7KH 'LV�
SHUVLRQ DQG ,PSDFW RI 7HFKQRORJ\ LQ
$PHULFDQ /LEUDULHV� �������

%DUFRGLQJ DV D 7RRO IRU &ROOHFWLRQ 8VH

$QDO\VLV� $ 3LORW 3URMHFW� 7LWXV� (OL]D�
EHWK 0�� *UDQW� :DOODFH &�� DQG

+DULFRPEH� /RUUDLQH -�� �������
%DUEHU� 'DYLG� DQG :DUQHU� %HWK )�

%XLOGLQJ WKH 'LJLWDO /LEUDU\� 7KH 8QL�
YHUVLW\ RI0LFKLJDQ
V 80/LE 7H[W 3UR�

MHFW� ������
%HUNQHU� 'LPL� 7KH ,QWHUQHW *XLGH IRU

1HZ 8VHUV� �%RRN 5HYLHZ�� 'HUQ�
'DQLHO 3� �������

%HUQ� $ODQ� 7KH &KDOOHQJH RI7HFKQRORJ\�
$FWLRQ 6WUDWHJLHV IRU WKH 6FKRRO /L�

EUDU\ 0HGLD 6SHFLDOLVW� �%RRN 5H�

YLHZ�� :ULJKW� .LHWK &�� ����
%LEOLR�/LQN ,,IRU 3UR�&LWH ���� �6RIWZDUH

5HYLHZ�� �������
%LOOLFN� 'DYLG� &'�520 %X\HU
V *XLGH

DQG +DQGERRN� 7KH 'HILQLWLYH 5HIHU�
HQFHIRU &'�520 %X\HUV� �%RRN 5H�
YLHZ�� 1LFKROV� 3DXO 7� �HG��� ���

%OHJHQ� -RKQ� 7HOZRUNLQJ ([SODLQHG�
�%RRN 5HYLHZ�� *UD\� 0LNH� �������

%RVV� 5LFKDUG :� 3ODQQLQJ 6HFRQG *HQ

HUDWLRQ $XWRPDWHG 6\VWHPV� �%RRN
5HYLHZ�� &RUWH]� (GZDUG 0�� DQG
6PRUFK� 7RP� ���

%XLOGLQJ WKH 'LJLWDO /LEUDU\� 7KH 8QLYHU�
VLW\ RI0LFKLJDQ
V 80/LE 7H[W 3URMHFW�
%DUEHU� 'DYLG� DQG :DUQHU� %HWK )��
������

%XUW� 'DYLG� ,QWHUQHW� 0DLOLQJ /LVWV�
�%RRN 5HYLHZ�� +DUGLH� (GZDUG 7�

/�� DQG 1HRX� 9LYLDQ� �������
%X\HUV DQG %RUURZHUV� 7KH $SSOLFDWLRQ
RI &RQVXPHU 7KHRU\ WR WKH 6WXG\ RI
/LEUDU\ 8VH� �%RRN 5HYLHZ�� (PHU\�
&KDUOHV '�� ���

%ULQ� 'DYLG� 7KH *RRG DQG WKH %DG� 2XW�
OLQHV RI 7RPRUURZ� ������

&DOKRXUQ� .DUHQ� 5HFRUGV 0DQDJHPHQW
DQG WKH /LEUDU\� ,VVXHV DQG 3UDFWLFHV�
�%RRN 5HYLHZ�� 6FKZDUW]� &DQG\�
DQG +HUQRQ� 3HWHU� ������

&'�520�
&'�520 %X\HU
V *XLGH DQG +DQG�

ERRN� 7KH 'HILQLWLYH 5HIHUHQFH IRU
&'�520 %X\HUV� �%RRN 5HYLHZ��
1LFKROV� 3DXO 7� �HG��� ���

&'�520 LQ /LEUDULHV� 0DQDJHPHQW ,V�
VXHV� �%RRN 5HYLHZ�� +DQVRQ� 7�
$�� DQG 'D\� -� 0� �HGV��� ����

/LEUDU\ RI WKH )XWXUH� �G (GLWLRQ� ���
/LWHUDU\ 7LWOHV RQ 2QH &'�520�
�6RIWZDUH 5HYLHZ�� �������

&HQWHU IRU (OHFWURQLF 7H[WV LQ WKH +X�

PDQLWLHV� *DXQW� 0DULDQQH ,�� �����
&HQWUDO (XURSHDQ &RQIHUHQFH DQG ([KLEL�

WLRQIRU $FDGHPLF /LEUDULHV DQG ,QIRU�
PDWLFV� �1	$�� ������

&KHUU\� -RDQ0�� :LOOLDPVRQ� 1DQF\ -��
-RQHV�6LPPRQV� &DURO 5�� DQG *X�
;LQ� 23$&V LQ 7ZHOYH &DQDGLDQ $FD�

GHPLF /LEUDULHV� $Q (YDOXDWLRQ RI
)XQFWLRQDO &DSDELOLWLHV DQG ,QWHUIDFH
)HDWXUHV� �������

7KH &KDOOHQJH RI 7HFKQRORJ\� $FWLRQ

6WUDWHJLHV IRU WKH 6FKRRO /LEUDU\ 0H�
GLD 6SHFLDOLVW� �%RRN 5HYLHZ��
:ULJKW� .LHWK &�� ����

&KDQJLQJ ,QIRUPDWLRQ $FFHVV (FRQRP�

LFV� 1HZ 5ROHV IRU /LEUDULHV DQG /L�

EUDULDQV� <RXQJ� 3HWHU 5�� �������
&KHDWKDP� *DU\ /� $%,�OQIRUP 2QGLVF�

�6RIWZDUH 5HYLHZ�� �������
7KH &KURQLFOH *XLGH WR *UDQWV (YDOX�

DWLRQ� �6RIWZDUH 5HYLHZ�� �������

&ROOHFWLRQ 8VH $QDO\VLV�
7LWXV� (OL]DEHWK 0�� *UDQW� :DOODFH

&�� DQG +DULFRPEH� /RUUDLQH -�
%DUFRGLQJ DV D 7RRO IRU &ROOHFWLRQ
8VH $QDO\VLV� $ 3LORW 3URMHFW� ����
���

&RPPLVVLRQ RQ 3UHVHUYDWLRQ DQG $FFHVV

$SSRLQWV ,QWHULP 3UHVLGHQW� �1	$��
����

'HQQLQJ� 5HEHFFD� DQG 6PLWK� 3KLOLS
-� ,QWHUIDFH 'HVLJQ &RQFHSWV LQ WKH 'H�

YHORSPHQW RI (/6$� DQ ,QWHOOLJHQW
(OHFWURQLF /LEUDU\ 6HDUFK $VVLVWDQW�
�������

'RFXPHQW ,PDJLQJ� $ 0DQDJHPHQW
*XLGH� �%RRN 5HYLHZ�� :LJJLQV�
%RE� �������

'RZHOO� &RQQLH 9� &'�520 LQ /LEUDU�
LHV� 0DQDJHPHQW ,VVXHV� �%RRN 5H�

YLHZ�� +DQVRQ� 7� $�� DQG 'D\� -� 0�
�(GV��� ����

(FRQRPLF ,VVXHV LQ ,QIRUPDWLRQ $F�
FHVV�

<RXQJ� 3HWHU 5� &KDQJLQJ ,QIRUPDWLRQ
$FFHVV (FRQRPLFV� 1HZ 5ROHV IRU
/LEUDULHV DQG /LEUDULDQV� �������

(LJKW 5/* ,QVWLWXWLRQV %HJLQ :RUN RQ

,QQRYDWLYH 'LJLWDO ,PDJH $FFHVV 3UR�

MHFW� �1	$�� ���
7KH (OHFWURQLF -RXUQDO� WKH )XWXUH RI6H�

ULDOV�%DVHG ,QIRUPDWLRQ� �%RRN 5H�

YLHZ�� &RRN� %ULDQ �HG��� ���
(OHFWURQLF 3XEOLVKLQJ�
+XQWHU� .DUHQ� ,VVXHV DQG ([SHUL�

PHQWV LQ (OHFWURQLF 3XEOLVKLQJ DQG
'LVVHPLQDWLRQ� �������

(OHFWURQLF 7H[WV�
(OHFWURQLF 7H[WV� ,QWURGXFWLRQ� .OHP�

SHUHU� .DWKDULQD� ��
*DXQW� 0DULDQQH ,� &HQWHU IRU (OHF�

WURQLF 7H[WV LQ WKH +XPDQLWLHV� �����
+RRJFDUVSHO� $QQHOLHV� 7KH 5XWJHUV

,QYHQWRU\ RI 0DFKLQH�5HDGDEOH
7H[WV LQ WKH +XPDQLWLHV� &DWDORJLQJ
DQG $FFHVV� ������

/RZHU\� $QLWD .� (OHFWURQLF 7H[WV LQ
WKH +XPDQLWLHV� $ 6HOHFWHG %LEOLRJ�
UDSK\� ������

6HDPDQ� 'DYLG 0� �$ /LEUDU\DQG$S�
SDUDWXV RI (YHU\ .LQG�� 7KH (OHF�
WURQLF 7H[W &HQWHU DW WKH 8QLYHUVLW\
RI 9LUJLQLD� ������

,1'(; 72 92/80( �� ���



6SHFLDO ,VVXH� (OHFWURQLF 7H[WV� :KHUH
1H[W"� �ಧ���

:DUQHU� %HWK )�� DQG %DUEHU� 'DYLG�
%XLOGLQJ WKH 'LJLWDO /LEUDU\� 7KH

8QLYHUVLW\ RI 0LFKLJDQ
V 80/LE
7H[W 3URMHFW� ������

:ROII� 0DUN� 3RVWVWUXFWXUDOLVP DQG WKH
$57)/ 'DWDEDVH� 6RPH 7KHRUHWLFDO
&RQVLGHUDWLRQV� ������

(OHFWURQLF 7H[WV LQ WKH +XPDQLWLHV� $ 6H�
OHFWHG %LEOLRJUDSK\� /RZHU\� $QLWD
.�� ������

(QVVOH� +DOF\RQ 5� 5HVHUYH 2Q�OLQH�

%ULQJLQJ 5HVHUYH LQWR WKH (OHFWURQLF

$JH� ��������
7KH ([SHUW &DWDORJLQJ $VVLVWDQW 3URMHFW

RI WKH 1DWLRQDO /LEUDU\ RI 0HGLFLQH�
:HLVV� 3DXO -�� �������

([SHUW 6\VWHPV�
'HQQLQJ� 5HEHFFD� DQG 6PLWK� 3KLOLS

-� ,QWHUIDFH 'HVLJQ &RQFHSWV LQ WKH

'HYHORSPHQW RI(/6$� DQ ,QWHOOLJHQW
(OHFWURQLF /LEUDU\ 6HDUFK $VVLVWDQW�
�������

+DZNV� &DURO 3� ([SHUW 6\VWHPV LQ
7HFKQLFDO 6HUYLFHV DQG &ROOHFWLRQ

'HYHORSPHQW� �������
([SHUW 6\VWHPV LQ 7HFKQLFDO 6HUYLFHV

DQG &ROOHFWLRQ 'HYHORSPHQW� +DZNV�
&DURO 3�� �������

:HLVV� 3DXO -� 7KH ([SHUW &DWDORJLQJ
$VVLVWDQW 3URMHFW RI WKH 1DWLRQDO /L�
EUDU\ RI0HGLFLQH� �������

)DLU� 1RUPD� 6HULDOV &DWDORJLQJ� 0RGHUQ
3HUVSHFWLYHV DQG ,QWHUQDWLRQDO 'HYHO�
RSPHQW� �%RRN 5HYLHZ�� &ROH� -LP (�
DQG :LOOLDPV� -DPHV �HGV��� ������

)LUVW6HDUFK :LQV &/,36 $ZDUG� �1	$��
����

)ODQQHU\� 3DWULFN� ,QWHUQHW
V :RUOG RQ

,QWHUQHW ��� $Q ,QWHUQDWLRQDO *XLGH WR
(OHFWURQLF -RXUQDOV� 1HZVOHWWHUV�
7H[WV� 'LVFXVVLRQ /LVWV� DQG 2WKHU 5H�
VRXUFHV RQ WKH ,QWHUQHW� �%RRN 5H�

YLHZ�� 'HUQ� 'DQLHO 3�� ����
)RU )UHH RU )UHH� 7UDGH� 7HFKQRORJ\� DQG

7UDLQLQJ LQ 0XOWLPHGLD 9LUWXDO /L�
EUDULHV� �6SHFLDO ,VVXH�� �������

)RUPDW ,QWHJUDWLRQ DQG LWV (IIHFW RQ &DWD�
ORJLQJ� 7UDLQLQJ� DQG 6\VWHPV� �%RRN
5HYLHZ�� ������

)RUPHU $/$ 3UHVLGHQW 5REHUW 9RVSHU
'LHV DW $JH ��� �1	$�� ���� ����

)UDQNOLQ� /DXUHO )� ,QWHUIDFHV� 5HODWLRQ�
VKLSV EHWZHHQ /LEUDU\ 7HFKQLFDO DQG
3XEOLF 6HUYLFHV� �%RRN 5HYLHZ�� ,QW�
QHU� 6KHLOD 6�� ���

)UHH 1HZVOHWWHU� �+277ಧ+RW 2II WKH
7UHH� �1	$�� ����

)ULHQG� /LQGD� $OO DERXW ,QWHUQHW )73�
/HDUQLQJ DQG 7HDFKLQJ WR 7UDQVIHU
)LOHV RQ WKH ,QWHUQHW� �%RRN 5HYLHZ��
5RELQVRQ� 'DYLG )� :�� ����

� ,QWURGXFLQJ WKH ,QWHUQHW� $
7UDLQHU
V :RUNVKRS� �%RRN 5HYLHZ��
-DIIH� /HH '�� �������

)XUL� *HUDOG 0� ,QWHUQHW� *HWWLQJ
6WDUWHG� �%RRN 5HYLHZ�� �������

7KH )XWXUH RI6FLHQWLILF -RXUQDOV� /HVVRQV
IURP WKH 3DVW� 6FKDIIQHU� $QQ &��
�������

)XWXUH 3RVVLELOLWLHV LQ ,QIRUPDWLRQ

7HFKQRORJ\ DQG $FFHVV� �6SHFLDO
6HFWLRQ�� ������

*DLO -XQLRQ�0HW] 1DPHG /,7$ 1HZVOHW�
WHU (GLWRU� �1	$�� ����

*DXQW� 0DULDQQH ,� &HQWHUIRU (OHFWURQLF
7H[WV LQ WKH +XPDQLWLHV� �����

*D\ORUG %URV� $QQRXQFHV 1HZ 3UHVLGHQW
DQG &(2� �1	$�� ����

*RQ]DOH]� -RVH� 9RRGRR 8QL[� 0DVWHU\
7LSV 	 0DVWHUIXO 7ULFNV� �%RRN 5H�
YLHZ�� �������

7KH *RRG DQG WKH %DG� 2XWOLQHV RI7RPRU�
URZ� %ULQ� 'DYLG� ������

*UDQW� :DOODFH &�� +DULFRPEH� /RU�
UDLQH -�� DQG 7LWXV� (OL]DEHWK0� %DU�
FRGLQJ DV D 7RRO IRU &ROOHFWLRQ 8VH

$QDO\VLV� $ 3LORW 3URMHFW� �������
*UD\� &DURO\Q 0� 2UJDQL]DWLRQDO 'HFL�

VLRQ 0DNLQJ DQG ,QIRUPDWLRQ� �%RRN
5HYLHZ�� %URZQH� 0DLUHDG� ����

*X� ;LQ� &KHUU\� -RDQ 0�� :LOOLDPVRQ�
1DQF\ -�� DQG -RQHV�6LPPRQV�
&DURO 5� 23$&V LQ 7ZHOYH &DQDGLDQ
$FDGHPLF /LEUDULHV� $Q (YDOXDWLRQ RI
)XQFWLRQDO &DSDELOLWLHV DQG ,QWHUIDFH
)HDWXUHV� �������

*XLGH WR 7HFKQLFDO 6HUYLFHV 5HVRXUFHV�
�%RRN 5HYLHZ�� -RKQVRQ� 3HJJ\
�HG��� �������

*XQWHU� /LQGD� 3RFNHW *XLGHV WR WKH ,Q�
WHUQHW� 9ROV����� �%RRN 5HYLHZ�� ����

+DPPRQG� -RKQ� ,QWHUQHW $FFHVV
3URYLGHUV� $Q ,QWHUQDWLRQDO 5HVRXUFH

'LUHFWRU\� �%RRN 5HYLHZ�� 1RWHVV�
*UHJ 5�� ����

+DULFRPEH� /RUUDLQH -�� 7LWXV� (OL]D�
EHWK 0�� DQG *UDQW� :DOODFH &�

%DUFRGLQJ DV D 7RRO IRU &ROOHFWLRQ
8VH $QDO\VLV� $ 3LORW 3URMHFW� ����
���

+DXSWPDQ� 5REHUW� DQG $QGHUVRQ�
&DURO /� 7KH 3HRSOH 6SHDN� 7KH 'LV�

SHUVLRQ DQG ,PSDFW RI 7HFKQRORJ\ LQ
$PHULFDQ /LEUDULHV� �������

+DZNV� &DURO 3� ([SHUW 6\VWHPV LQ 7HFK�
QLFDO 6HUYLFHV DQG &ROOHFWLRQ 'HYHORS�
PHQW� �������

+LJK�3HUIRUPDQFH0HGLFDO /LEUDULHV� $G�
YDQFHV LQ ,QIRUPDWLRQ 0DQDJHPHQW
IRU WKH 9LUWXDO (UD� �%RRN 5HYLHZ��
�������

+R� %LURQJ� +\SHUWH[W DQG WKH 7HFKQRO�

RJ\ RI &RQYHUVDWLRQ� 2UGHUO\ 6LWX�
DWLRQDO &KRLFH� �%RRN 5HYLHZ�� *UD\�
6XVDQ +�� �������

+RRJFDUVSHO� $QQHOLHV� 7KH5XWJHUV ,Q�
YHQWRU\ RI0DFKLQH�5HDGDEOH 7H[WV LQ
WKH +XPDQLWLHV� &DWDORJLQJ DQG $F�

FHVV� ������

+RUWRQ� 9DODULH -� /LEUDU\ DQG ,QIRUPD�
WLRQ &HQWHU 0DQDJHPHQW� �%RRN 5H�

YLHZ�� 6WXHDUW� 5REHUW '�� DQG 0R�
UDQ� %DUEDUD %�� ������

+XJK &� $WNLQVRQ 0HPRULDO $ZDUG 5H�

FLSLHQW 1DPHG� �1	$�� ����
+XQWHU� .DUHQ� ,VVXHV DQG ([SHULPHQWV

LQ (OHFWURQLF 3XEOLVKLQJ DQG 'LVVHPL�
QDWLRQ� �������

+\SHUWH[W DQG WKH 7HFKQRORJ\ RI&RQYHU�
VDWLRQ� 2UGHUO\ 6LWXDWLRQDO &KRLFH�
�%RRN 5HYLHZ�� *UD\� 6XVDQ +��
�������

,QWHUIDFH 'HVLJQ &RQFHSWV LQ WKH 'HYHORS�
PHQW RI (/6$� DQ ,QWHOOLJHQW (OHF�
WURQLF /LEUDU\ 6HDUFK $VVLVWDQW� 'HQ�
QLQJ� 5HEHFFD� DQG 6PLWK� 3KLOLS -��
�������

,QWHUIDFHV� 5HODWLRQVKLSV EHWZHHQ /LEUDU\
7HFKQLFDO DQG 3XEOLF 6HUYLFHV� �%RRN
5HYLHZ�� ,QWQHU� 6KHLOD 6�� ���

,QWHUQHW�
$OO DERXW ,QWHUQHW )73� /HDUQLQJ DQG

7HDFKLQJ WR 7UDQVIHU )LOHV RQ WKH ,Q�

WHUQHW� �%RRN 5HYLHZ�� 5RELQVRQ�
'DYLG )� :�� ����

,QWHUQHW $FFHVV 3URYLGHUV� $Q ,QWHUQD�
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WLRQDO 5HVRXUFH 'LUHFWRU\� �%RRN
5HYLHZ�� 1RWHVV� *UHJ 5�� ����

,QWHUQHW� *HWWLQJ 6WDUWHG� �%RRN 5H�
YLHZ�� �������

7KH ,QWHUQHW *XLGH IRU 1HZ 8VHUV�
�%RRN 5HYLHZ�� 'HUQ� 'DQLHO 3�
�������

,QWHUQHW� 0DLOLQJ /LVWV� �%RRN 5H�
YLHZ�� +DUGLH� (GZDUG 7� /�� DQG
1HRX� 9LYLDQ� �������

,QWHUQHW
V :RUOG RQ ,QWHUQHW ��� $Q ,Q�
WHUQDWLRQDO *XLGH WR (OHFWURQLF -RXU�
QDOV� 1HZVOHWWHUV� 7H[WV� 'LVFXVVLRQ
/LVWV� DQG 2WKHU 5HVRXUFHV RQ WKH
,QWHUQHW� �%RRN 5HYLHZ�� 'HUQ�
'DQLHO 3�� ����

,QWURGXFLQJ WKH ,QWHUQHW� $ 7UDLQHU
V

:RUNVKRS� �%RRN 5HYLHZ�� -DIIH�
/HH '�� �������

7KH 3& ,QWHUQHW 7RXU *XLGH� &UXLVLQJ
WKH ,QWHUQHW WKH (DV\ :D\� �%RRN
5HYLHZ�� �������

3RFNHW *XLGHV WR WKH ,QWHUQHW� 9ROV� ����
�%RRN 5HYLHZ�� ����

,QWURGXFWLRQ� )RU )HH RU )UHH� 7UDGH� 7HFK�
QRORJ\� DQG 7UDLQLQJ LQ 0XOWLPHGLD
9LUWXDO /LEUDULHV� 6FKHLG� %DUEDUD /�
����

,QWURGXFWLRQ� 6FLHQFH )LFWLRQ ಧ$0DLQ�
VWUHDP )RUFH� �6SHFLDO 6HFWLRQ��
:ROII� 0DUN� ���

,UHQH +RIIPDQ 1DPHG 'LUHFWRU RI2&/&
3DFLILF� �1	$�� ����

,VVXHV DQG ([SHULPHQWV LQ (OHFWURQLF

3XEOLVKLQJ DQG 'LVVHPLQDWLRQ� +XQWHU�
.DUHQ� �������

-DFREVRQ� 6XVDQ� +LJK�3HUIRUPDQFH
0HGLFDO /LEUDULHV� $GYDQFHV LQ ,QIRU�
PDWLRQ 0DQDJHPHQW IRU WKH 9LUWXDO
(UD� �%RRN 5HYLHZ�� �������

-RQHV�6LPPRQV� &DURO 5�� *X� ;LQ�
&KHUU\� -RDQ 0�� DQG :LOOLDPVRQ�
1DQF\ -�� 23$&V LQ 7ZHOYH &DQDGLDQ
$FDGHPLF /LEUDULHV� $Q (YDOXDWLRQ RI
)XQFWLRQDO &DSDELOLWLHV DQG ,QWHUIDFH
)HDWXUHV� �������

-R\ %DUURQ LV /,7$�2&/& 0LQRULW\
6FKRODUVKLS :LQQHU� �1	$�� ����

-XUDVVLF 3DUN DQG $O -ROVRQ� 7KLQNLQJ
DERXW WKH ,QIRUPDWLRQ 5HYROXWLRQ�
:LOOLV� &RQQLH� ������

.OHPSHUHU� .DWKDULQD� (OHFWURQLF 7H[WV�

,QWURGXFWLRQ� ��

/D]LQJHU� 6XVDQ 6� 7R 0HUJH RU 1RW WR

0HUJH� ,VUDHO
V 8QLRQ /LVW RI 0RQR�
JUDSKV LQ WKH &RQWH[W RI0HUJLQJ $O�
JRULWKPV� �������

/& DQG 2&/& &RRSHUDWH WR %URDGHQ ,Q�

IRUPDWLRQ $FFHVV� �1	$�� ����
/HRQKDUGW� 7KRPDV :� (GLWRULDO� �-RXU�

QDO VL]H FKDQJH�� ��
� (GLWRULDO� /LEUDU\ &DUG 6LJQ�XS

0RQWK ����� ����
�$ /LEUDU\ DQG $SSDUDWXV RI (YHU\
.LQG�� 7KH (OHFWURQLF 7H[W &HQWHU DW
WKH 8QLYHUVLW\ RI 9LUJLQLD� 6HDPDQ�
'DYLG 0�� ������

/LEUDU\ DQG ,QIRUPDWLRQ &HQWHU 0DQDJH�
PHQW� �%RRN 5HYLHZ�� 6WXHDUW�
5REHUW '�� DQG 0RUDQ� %DUEDUD %��
������

/LEUDU\ RI WKH )XWXUH� �G (GLWLRQ� ���

/LWHUDU\ 7LWOHV RQ 2QH &'�520�
�6RIWZDUH 5HYLHZ�� �������

/LEUDULHV DQG /LEUDULDQVಧ&KDQJLQJ
5ROHV�

/,7$ $QQRXQFHV 1HZ (OHFWURQLF -RXU�
QDO� 7HOHFRPPXQLFDWLRQV (OHFWURQLF
5HYLHZV� �1	$�� �������

0F&OXUH� &KDUOHV 5� 1HWZRUN /LWHU�

DF\� $ 5ROHIRU /LEUDULHV"� �������
<RXQJ� 3HWHU 5� &KDQJLQJ ,QIRUPDWLRQ

$FFHVV (FRQRPLFV� 1HZ 5ROHVIRU /L�
EUDULHV DQG /LEUDULDQV� �������

/LEUDU\ 8VH 6WXGLHV�
%X\HUV DQG %RUURZHUV� 7KH $SSOLFDWLRQ

RI &RQVXPHU 7KHRU\ WR WKH 6WXG\ RI
/LEUDU\ 8VH� �%RRN 5HYLHZ�� (P�
HU\� &KDUOHV '�� ���

/LWHUDF\ಧ&KDQJLQJ 'HILQLWLRQV�
0F&OXUH� &KDUOHV 5� 1HWZRUN /LWHU�

DF\� $ 5ROHIRU /LEUDULHV"� �������
/RZHU\� $QLWD .� (OHFWURQLF 7H[WV LQ

WKH +XPDQLWLHV� $ 6HOHFWHG %LEOLRJ�
UDSK\� ������

0F&OXUH� &KDUOHV 5� 1HWZRUN /LWHUDF\�
$ 5ROHIRU /LEUDULHV"� �������

0DFK7HQ ���� 81,; IRU 0DFLQWRVK�
�6RIWZDUH 5HYLHZ�� 6HDO\� %ULDQ�
������

0F.LQQH\� -DQHW� *XLGH WR 7HFKQLFDO
6HUYLFHV 5HVRXUFHV� �%RRN 5HYLHZ��
-RKQVRQ� 3HJJ\ �HG��� �������

0F1XOW\� 6FRWW� /LEUDU\ RI WKH )XWXUH� �G
(GLWLRQ� ��� /LWHUDU\ 7LWOHV RQ 2QH &'�
520� �6RIWZDUH 5HYLHZ�� �������

0DSSLQJ ���� &HQVXV 'DWD� �7XWRULDO
HGLWHG E\ )ULDQ 6HDO\�� <RWW� 3DWULFN�
������

0HDG 'DWD &HQWUDO� ,QF�� WR 6XSSRUW 1HZ
+LJK�6SHHG 'DWD 7UDQVPLVVLRQ�
�1	$�� ���

0HUJLQJ 2QOLQH 5HFRUGVಧ$OJR�
ULWKPV�

/D]LQJHU� 6XVDQ 6� 7R 0HUJH RU 1RW WR
0HUJH� ,VUDHO
V 8QLRQ /LVW RI0RQR�
JUDSKV LQ WKH &RQWH[W RI 0HUJLQJ
$OJRULWKPV� �������

0LFURVRIW (QFDUWD� �6RIWZDUH 5HYLHZ��
5XSS�6HUUDQR� .DUHQ� ������

0LOOHU� /LVD .� %X\HUV DQG %RUURZHUV�
7KH $SSOLFDWLRQ RI &RQVXPHU 7KHRU\
WR WKH 6WXG\ RI /LEUDU\ 8VH� �%RRN
5HYLHZ�� (PHU\� &KDUOHV '�� ���

0LQROWD 'RQDWHV 0LFURJUDSKLF (TXLS�
PHQW IRU 7LEHWDQ 0DQXVFULSW 3URMHFW
DW 1HZDUN 0XVHXP� �1	$�� �������

0RRWKDUW� 7RP� 7KH &KURQLFOH *XLGH WR
*UDQWV (YDOXDWLRQ� �6RIWZDUH 5H�
YLHZ�� �������

1&/,6 3ODQV 6XUYH\ RI 3XEOLF /LEUDULHV
DQG ,QWHUQHW� �1	$�� ������

1HWZRUN /LWHUDF\� $ 5ROH IRU /LEUDULHV"�
0F&OXUH� &KDUOHV 5�� �������

���� &HQVXV 'DWD�
<RWW� 3DWULFN� 0DSSLQJ ���� &HQVXV

'DWD� �7XWRULDO HGLWHG E\ %ULDQ

6HDO\�� ������

2&/& &DWDORJLQJ 6\PSRVLXP 3URFHHG�

LQJV $YDLODEOH� �1	$�� ����
2&/& *DWHZD\ 6RIWZDUH 1RZ $YDLODEOH�

�1	$�� ����
2&/& ,VVXHV &DWDORJLQJ DQG 'DWDEDVH

6HUYLFHV 6WUDWHJ\� �1	$�� ���
2&/& WR 7HVW ,QWHUQHW $FFHVV WR 35,60�
�1	$�� ����

2&/& 8VHUV &RXQFLO 'LVFXVVHV �%LEOLRJ�
UDSKLF &RPPRQV�� �1	$�� ���

2QOLQH 3XEOLF $FFHVV &DWDORJVಧ
(YDOXDWLRQ

&KHUU\� -RDQ 0�� :LOOLDPVRQ� 1DQF\
-�� -RQHV�6LPPRQV� &DURO 5�� DQG
*X� ;LQ� 23$&V LQ 7ZHOYH &DQD�
GLDQ $FDGHPLF /LEUDULHV� $Q (YDOX�
DWLRQ RI )XQFWLRQDO &DSDELOLWLHV DQG
,QWHUIDFH )HDWXUHV� �������

� $SSHQGL[� (YDOXDWLRQ &KHFN�
OLVW IRU 23$&V� �������
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23$&V LQ 7ZHOYH &DQDGLDQ $FDGHPLF /L�
EUDULHV� $Q (YDOXDWLRQ RI )XQFWLRQDO
&DSDELOLWLHV DQG ,QWHUIDFH )HDWXUHV�
&KHUU\� -RDQ 0�� :LOOLDPVRQ�
1DQF\ -�� -RQHV�6LPPRQV� &DURO 5��
DQG *X� ;LQ� �������

2UJDQL]DWLRQDO 'HFLVLRQ 0DNLQJ DQG ,Q�
IRUPDWLRQ� �%RRN 5HYLHZ�� %URZQH�
0DLUHDG� ����

3DFLILF %HOO WR /LQN 3XEOLF 6FKRROV DQG
/LEUDULHV WR &RPPXQLFDWLRQV 1HW�
ZRUN� �1	$�� ����

3HFKLQ ,,,� 5REHUW (� 7KH 3& ,QWHUQHW
7RXU *XLGH� &UXLVLQJ WKH ,QWHUQHW WKH

(DV\ :D\� �%RRN 5HYLHZ�� �������
7KH 3HRSOH 6SHDN� 7KH 'LVSHUVLRQ DQG

,PSDFW RI 7HFKQRORJ\ LQ $PHULFDQ /L�

EUDULHV� +DXSWPDQ� 5REHUW� DQG $Q�
GHUVRQ� &DURO /�� �������

3HWHUV� 7KRPDV $� 7KH (OHFWURQLF -RXU�
QDO� WKH )XWXUH RI 6HULDOV�%DVHG ,QIRU�
PDWLRQ� �%RRN 5HYLHZ�� &RRN� %ULDQ
�HG��� ���

3ODQQLQJ 6HFRQG *HQHUDWLRQ $XWRPDWHG

6\VWHPV� �%RRN 5HYLHZ�� &RUWH]�
(GZDUG 0�� DQG 6PRUFK� 7RP� ���

3RVWVWUXFWXUDOLVP DQG WKH $57)/ 'DWD�
EDVH� 6RPH 7KHRUHWLFDO &RQVLGHUDWLRQV�
:ROII� 0DUN� ������

7KH 3RZHU RI /HDUQLQJ ZLWK 0XOWLPHGLD
3HUVRQDO &RPSXWLQJ� �1	$�� ������

3RZHUV� 'LDQH� 'RFXPHQW ,PDJLQJ� $
0DQDJHPHQW *XLGH� �%RRN 5HYLHZ��
:LJJLQV� %RE� �������

3UHVHUYDWLRQ LQ /LEUDULHV� $ 5HDGHU�
�%RRN 5HYLHZ�� 5RVV� +DUYH\ �HG���
������

3UHVHUYDWLRQ LQ /LEUDULHV� 3ULQFLSOHV�
6WUDWHJLHV DQG 3UDFWLFHVIRU /LEUDULDQV�
�%RRN 5HYLHZ�� 5RVV� +DUYH\� ���
���

5HFRUGV 0DQDJHPHQW DQG WKH /LEUDU\� ,V�
VXHV DQG 3UDFWLFHV� �%RRN 5HYLHZ��
6FKZDUW]� &DQG\� DQG +HUQRQ� 3H�
WHU� ������

5HVHUYH 2Q�OLQH� %ULQJLQJ 5HVHUYH LQWR
WKH (OHFWURQLF $JH� (QVVOH� +DOF\RQ
5�� ��������

5/* $GGV 2YHUVHDV 0HPEHUV� �1	$��
�������

5/* $GGV $QWKURSRORJLFDO /LWHUDWXUH WR

&LWD'HO� �1	$�� ����

5/* +DQJV 2XW �1HZDQG ,PSURYHG� 6LJQ
DW $/$ %RRWK ���� �1	$�� �������

5/* 5HSRUWV 0HPEHUVKLS 6XUJH�
�1	$�� ����

5/,1 'DWDEDVH RI(DUO\ (XURSHDQ 3ULQW�
LQJ $QQRXQFHG� �1	$�� ����

5/,1 5HFRUGV 7DVN )RUFH� ,QVWLWXWLRQDO

3HUVSHFWLYHV RQ 5/,1ಧ 6XPPDU\ RI
6XUYH\ 5HVSRQVHV� �1	$�� ������

5/,1 5HFRUG 7DVN )RUFH� 1RYHPEHU ��
����� 5/,1 7LWOHV� �1	$�� ������

5/,1 5HFRUG 7DVN )RUFH 5HFRPPHQGD�
WLRQVಧ5/* $FWLRQV� �1	$�� ����
���

5XSS�6HUUDQR� .DUHQ� 0LFURVRIW (Q�
FDUWD� �6RIWZDUH 5HYLHZ�� ������

7KH 5XWJHUV ,QYHQWRU\ RI0DFKLQH�5HDG�
DEOH 7H[WV LQ WKH +XPDQLWLHV� &DWDORJ�
LQJ DQG $FFHVV� +RRJFDUVSHO� $Q�
QHOLHV� ������

6FKDIIQHU� $QQ &� 7KH )XWXUH RI 6FLHQ�
WLILF -RXUQDOV� /HVVRQV IURP WKH 3DVW�
�������

6FKHLG� %DUEDUD /� ,QWURGXFWLRQ� )RU )HH
RU )UHH� 7UDGH� 7HFKQRORJ\� DQG 7UDLQ�

LQJ LQ 0XOWLPHGLD 9LUWXDO /LEUDULHV�
����

6FLHQWLILF &RPPXQLFDWLRQಧ+LVWRU\�
6FKDIIQHU� $QQ &� 7KH )XWXUH RI 6FLHQ�

WLILF -RXUQDOV� /HVVRQV IURP WKH 3DVW�
�������

6HDO\� %ULDQ� 0DFK7HQ ���� 81,; IRU
0DFLQWRVK� �6RIWZDUH 5HYLHZ�� ������

6HDPDQ� 'DYLG 0� �$ /LEUDU\ DQG $S�
SDUDWXV RI(YHU\ .LQG�� 7KH (OHFWURQLF
7H[W &HQWHU DW WKH 8QLYHUVLW\ RI 9LU�
JLQLD� ������

6HDPDQ� 6FRWW� %LEOLR�/LQN ,, IRU 3UR�
&LWH ���� �6RIWZDUH 5HYLHZ�� �������

6HULDOV &DWDORJLQJ� 0RGHUQ 3HUVSHFWLYHV
DQG ,QWHUQDWLRQDO 'HYHORSPHQW�
�%RRN 5HYLHZ�� &ROH� -LP (�� DQG
:LOOLDPV� -DPHV �HGV��� ������

6*0/ 6HH 6WDQGDUG *HQHUDOL]HG
0DUNXS /DQJXDJH�

6PLWK� 3KLOLS -�� DQG 'HQQLQJ� 5HEHFFD
,QWHUIDFH 'HVLJQ &RQFHSWV LQ WKH 'H�

YHORSPHQW RI (/6$� DQ ,QWHOOLJHQW
(OHFWURQLF /LEUDU\ 6HDUFK $VVLVWDQW�
�������

6SHFLDO ,VVXH� (OHFWURQLF 7H[WV� :KHUH
1H[W"� �����

6SHFLDO ,VVXH� )RU )UHH RU )UHH� 7UDGH�

7HFKQRORJ\� DQG 7UDLQLQJ LQ 0XOWLPH�
GLD 9LUWXDO /LEUDULHV� �������

6SHFLDO 6HFWLRQ� )XWXUH 3RVVLELOLWLHV LQ ,Q�
IRUPDWLRQ 7HFKQRORJ\ DQG $FFHVV� ���
���

6WDQGDUG *HQHUDOL]HG 0DUNXS /DQ�

JXDJH�
:KDW LV 6*0/"� ���

6WHYHQV� 1RUPDQ '� 6SHOOLQJ (UURUV 5H�
VHDUFK� �/HWWHU IURP0ROHVZRUWK ,Q�

VWLWXWH�� ���

7(, 6HH 7H[W (QFRGLQJ ,QLWLDWLYH�
7HOZRUNLQJ ([SODLQHG� �%RRN 5HYLHZ��

*UD\� 0LNH� �������
7H[W (QFRGLQJ ,QLWLDWLYH�
:KDW LV 7(,"� ��

7KURZHU 6\PSRVLXP ([SORUHV ,PSDFW RI
6FLHQFH� 7HFKQRORJ\ RQ WKH &RXUWV�
�1	$�� ����

7LWOHV LQ 5/,1 %LEOLRJUDSKLF )LOHV�
�1	$�� ����

7LWXV� (OL]DEHWK 0�� *UDQW� :DOODFH &��
DQG +DULFRPEH� /RUUDLQH -� %DUFRG�
LQJ DV D 7RROIRU &ROOHFWLRQ 8VH $QDO\�
VLV� $ 3LORW 3URMHFW� �������

7R 0HUJH RU 1RW WR 0HUJH� ,VUDHO
V 8QLRQ
/LVW RI0RQRJUDSKV LQ WKH &RQWH[W RI
0HUJLQJ $OJRULWKPV� /D]LQJHU�
6XVDQ 6�� �������

8QL[�
9RRGRR 8QL[� 0DVWHU\ 7LSV 	0DVWHUIXO

7ULFNV� �%RRN 5HYLHZ�� �������

9LUWXDO /LEUDULHV�

'HQQLQJ� 5HEHFFD� DQG 6PLWK� 3KLOLS
-� ,QWHUIDFH 'HVLJQ &RQFHSWV LQ WKH

'HYHORSPHQW RI(/6$� DQ ,QWHOOLJHQW
(OHFWURQLF /LEUDU\ 6HDUFK $VVLVWDQW�
�������

(QVVOH� +DOF\RQ 5� 5HVHUYH 2Q�OLQH�

%ULQJLQJ 5HVHUYH LQWR WKH (OHFWURQLF

$JH� ��������
)RU )UHH RU )UHH� 7UDGH� 7HFKQRORJ\� DQG

7UDLQLQJ LQ 0XOWLPHGLD 9LUWXDO /L�
EUDULHV� �6SHFLDO ,VVXH�� �������

+LJK�3HUIRUPDQFH 0HGLFDO /LEUDULHV�
$GYDQFHV LQ ,QIRUPDWLRQ 0DQDJH�
PHQW IRU WKH 9LUWXDO (UD� �%RRN 5H�

YLHZ�� �������
+XQWHU� .DUHQ� ,VVXHV DQG ([SHUL�

PHQWV LQ (OHFWURQLF 3XEOLVKLQJ DQG
'LVVHPLQDWLRQ� �������
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0F&OXUH� &KDUOHV 5� 1HWZRUN /LWHU�

DF\� $ 5ROHIRU /LEUDULHV"� �������
<RXQJ� 3HWHU 5� &KDQJLQJ ,QIRUPDWLRQ

$FFHVV (FRQRPLFV� 1HZ 5ROHVIRU /L�
EUDULHV DQG /LEUDULDQV� �������

9RRGRR 8QL[� 0DVWHU\ 7LSV 	 0DVWHUIXO
7ULFNV� �%RRN 5HYLHZ�� �������

:DOWHU� .DWKHULQH /� )RUPDW ,QWHJUD�
WLRQ DQG LWV (IIHFW RQ &DWDORJLQJ�
7UDLQLQJ� DQG 6\VWHPV� �%RRN 5H�

YLHZ�� ������
:DUQHU� %HWK )�� DQG %DUEHU� 'DYLG�

%XLOGLQJ WKH 'LJLWDO /LEUDU\� 7KH 8QL�
YHUVLW\ RI0LFKLJDQ
V 80/LE 7H[W 3UR�

MHFW� ������
:DWVRQ� 'XDQH $� 3UHVHUYDWLRQ LQ /L�

EUDULHV� 3ULQFLSOHV� 6WUDWHJLHV DQG

3UDFWLFHV IRU /LEUDULDQV� �%RRN 5H�
YLHZ�� 5RVV� +DUYH\� ������

� 3UHVHUYDWLRQ LQ /LEUDULHV� $

5HDGHU� �%RRN 5HYLHZ�� 5RVV�
+DUYH\ �HG��� ������

:HOOLVFK� +DQV +� 7KH $UW RI ,QGH[LQJ�
�%RRN 5HYLHZ�� %RQXUD� /DUU\ 6��
����

:HLVV� 3DXO -� 7KH ([SHUW &DWDORJLQJ $V�
VLVWDQW 3URMHFW RI WKH 1DWLRQDO /LEUDU\
RI0HGLFLQH� �������

:LOOLDPVRQ� 1DQF\ -�� -RQHV�6LP�
PRQV� &DURO 5�� *X� ;LQ� DQG

&KHUU\� -RDQ 0� 23$&V LQ 7ZHOYH
&DQDGLDQ $FDGHPLF /LEUDULHV� $Q
(YDOXDWLRQ RI )XQFWLRQDO &DSDELOLWLHV
DQG ,QWHUIDFH )HDWXUHV� �������

:LOOLV� &RQQLH� -XUDVVLF 3DUN DQG $O -RO�

VRQ� 7KLQNLQJ DERXW WKH ,QIRUPDWLRQ
5HYROXWLRQ� ������

:/1 /DVHUFDW &'�520 'DWDEDVH 1RZ
$YDLODEOH IRU :LQGRZV� �1	$�� ����
���

:ROII� 0DUN� 3RVWVWUXFWXUDOLVP DQG WKH
$57)/ 'DWDEDVH� 6RPH 7KHRUHWLFDO
&RQVLGHUDWLRQV� ������

� ,QWURGXFWLRQ� 6FLHQFH )LFWLRQಧ
$ 0DLQVWUHDP )RUFH� �6SHFLDO 6HF�
WLRQ�� ���

<RWW� 3DWULFN� 0DSSLQJ ���� &HQVXV
'DWD� �7XWRULDO HGLWHG E\ %ULDQ

6HDO\�� ������
<RXQJ� 3HWHU 5� &KDQJLQJ ,QIRUPDWLRQ

$FFHVV (FRQRPLFV� 1HZ 5ROHV IRU /L�
EUDULHV DQG /LEUDULDQV� �������

67$7(0(17 2) 2:1(56+,3� 0$1$*(0(17 $1' &,5&8/$7,21

,QIRUPDWLRQ 7HFKQRORJ\ DQG /LEUDULHV� 3XEOLFDWLRQ 1R� �������� LV SXEOLVKHG TXDU�
WHUO\ E\ WKH /LEUDU\ DQG 7HFKQRORJ\ $VVRFLDWLRQ� $PHULFDQ /LEUDU\ $VVRFLD�

WLRQ� �� (� +XURQ 6W�� &KLFDJR �&RRN�� ,OOLQRLV ����������� 7KH HGLWRU LV 7KRPDV
:� /HRQKDUGW� 'LUHFWRU RI /LEUDU\ 7HFKQLFDO 6HUYLFHV� %L]]HOO /LEUDU\� 8QLYHU�
VLW\ RI 2NODKRPD� ���:� %URRNV� 1RUPDQ� 2. ����������� $QQXDO VXEVFULSWLRQ
SULFH� ������� 3ULQWHG LQ 8�6�$� ZLWK VHFRQG�FODVV SRVWDJH SDLG DW &KLFDJR�
,OOLQRLV� $V D QRQSURILW RUJDQL]DWLRQ DXWKRUL]HG WR PDLO DW VSHFLDO UDWHV �'00
6HFWLRQ ������ RQO\�� WKH SXUSRVH� IXQFWLRQ� DQG QRQSURILW VWDWXV RI WKLV RUJDQL�
]DWLRQ DQG WKH H[HPSW VWDWXV IRU IHGHUDO LQFRPH WD[ SXUSRVHV KDYH QRW FKDQJHG
GXULQJ WKH SUHFHGLQJ WZHOYH PRQWKV�

(;7(17 $1' 1$785( 2) &,5&8/$7,21

�$YHUDJH ILJXUHV GHQRWH WKH DYHUDJH QXPEHU RI FRSLHV SULQWHG HDFK LVVXH GXULQJ
WKH SUHFHGLQJ WZHOYH PRQWKV� DFWXDO ILJXUHV GHQRWH DFWXDO QXPEHU RI FRSLHV RI
VLQJOH LVVXH SXEOLVKHG QHDUHVW WR ILOLQJ GDWH� 6HSWHPEHU ���� LVVXH�� 7RWDO
QXPEHU RIFRSLHV SULQWHG� DYHUDJH ������ DFWXDO ������ 6DOHV WKURXJK GHDOHUV� FDUULHUV�
VWUHHW YHQGRUV DQG FRXQWHU VDOHV� QRQH� 0DLO VXEVFULSWLRQ� DYHUDJH ������ DFWXDO
������ )UHH GLVWULEXWLRQ� DYHUDJH ��� DFWXDO ��� 7RWDO GLVWULEXWLRQ� DYHUDJH ������
DFWXDO ������ 2IILFH XVH� OHIWRYHU� XQDFFRXQWHG� VSRLOHG DIWHU SULQWLQJ� DYHUDJH ����
DFWXDO ���� 7RWDO� DYHUDJH ������ DFWXDO ������ 3HUFHQW SDLG DQG�RU UHTXHVWHG FLUFX�
ODWLRQ� DYHUDJH� ������ DFWXDO ������

6WDWHPHQW RI 2ZQHUVKLS� 0DQDJHPHQW DQG &LUFXODWLRQ �36 )RUP ����� 2FW�
����� IRU ������� ILOHG ZLWK WKH 8QLWHG 6WDWHV 3RVW 2IILFH 3RVWPDVWHU LQ &KL�

FDJR� 2FWREHU ��������

,1'(; 72 92/80( ��



2/' (GLWLRQV� <RXU ([LW WR WKH ,QIRUPDWLRQ +LJKXLDLM
7KH ,QWHUQHW 7URXEOHVKRRWHU� +HOS IRU WKH /RJJHG�2Q DQG /RVW
1DQF\ 5HJLQD -RKQ DQG (GZDUG -� 9DODXVNDV
7KLV FRPSDFW TXHVWLRQ�DQG�DQVZHU ERRN LV D OLIHOLQH IRU ,QWHUQHW VXUIHUV ORVW DW VHD� 7KH DXWKRUV
KDYH WDXJKW KXQGUHGV RI ,QWHUQHW XVHUV DW HYHU\ OHYHO DQG XQGHUVWDQG WKH FRPPRQ SUREOHPV WKDW
DULVH LQ WKH PLGVW RI RQOLQH DFWLYLW\� $Q LQGH[� VHFWLRQ GLYLGHUV� VFUHHQ LOOXVWUDWLRQV� JORVVDU\� DQG
UHDO�OLIH H[DPSOHV PDNH VROXWLRQV HDV\ WR ILQG� XQGHUVWDQG� DQG HQDFW� :LWK LWV VSLUDO ELQGLQJ� WKH
JXLGH LV SHUIHFW IRU XVH E\ \RXU WHUPLQDO�
������VSLUDO�ERXQG ವ ���S� ವ ���� ವ $/$ 2UGHU &RGH �����������

IOXWRPDWLRQ IRU 6FKRRO /LEUDULHV� +RUQ 7R 'R ,7 IURP 7KRVH 0KR +DYH 'RQH ,7
*UHJRU\ =XFN� 7HUHVD 7KXUPDQ 'D\ DQG %UXFH )ODQGHUV� HGLWRUV
&OHDUV XS WKH FRQIXVLRQ RI VFKRRO OLEUDU\ DXWRPDWLRQ DQG DOORZV PHGLD VSHFLDOLVWV WR SURFHHG ZLWK
FRQILGHQFH� )URP VXFFLQFW DQVZHUV WR IXQGDPHQWDO TXHVWLRQV UDLVHG DW WKH EHJLQQLQJ RI WKH
DXWRPDWLRQ SURFHVV WR UHOHYDQW FDVH VWXGLHV ZULWWHQ E\ PHGLD VSHFLDOLVWV ZKR KDYH DOUHDG\ EHHQ
WKURXJK OLEUDU\ DXWRPDWLRQ WKHPVHOYHV� WKLV JXLGH PHHWV WKH FKDOOHQJH RI DXWRPDWLRQ�
������SEN� ವ ���S� ವ ���� ವ $/$ 2UGHU &RGH �����������

*XLGH 7R 6HOHF7LQJ DQG 5HTXLULQJ &'�520V� 6RI7XLDUH� DQG 27KHU (OHF7URQLF 3XEOLFD7LRQV
$FTXLVLWLRQV *XLGHOLQHV ��
6WHSKHQ %RVFK� 3DWULFLD 3URPLV� DQG &KULV 6XJQHW
3URYLGHV DOO WKH QHFHVVDU\ GLUHFWLRQ DQG VXJJHVWLRQV IRU VHOHFWLQJ DQG DFTXLULQJ FROOHFWLRQV RI HOHF�
WURQLF SXEOLFDWLRQV OLEUDULDQV QHHG� ,VVXHV IURP SROLF\ FRQFHUQV WR OHDVLQJ DQG UHQWDO DJUHHPHQWV
GHPRQVWUDWH WKH JXLGH
V OHYHO RI FRQFLVH GHWDLO� 1HZ VHWV RI VHOHFWLRQ FRQVLGHUDWLRQV QRW ZHLJKHG
ZKHQ DFTXLULQJ WUDGLWLRQDO IRUPDWV DUH LQFOXGHG DV ZHOO DV D JORVVDU\ RI HOHFWURQLF�IRUPDW WHUPV
PRVW FRPPRQO\ XVHG�
������SEN� ವ ��S� ವ ���� ವ $/$ 2UGHU &RGH �����;�����

+HP IURP 7KH $PHULFDQ 5VVRFLDWLRQ RI 6FKRRO /LEUDULDQV

&XUULFXOXP )ROLR *XLGHOLQHV IRU 7KH 1&$7( 5HYLHXL 3URFHVV� 6FKRRO /LEUDU\ 0HGLD 6SHFLDOLV7
%DVLF 3UHSDUDILRQ� 6HFRQG (GL7LRQ
������SEN� ವ ��S� ವ ���� ವ $/$ 2UGHU &RGH �����������

$OVR $YDLODEOHಧ

6HOHF7LQJ 0D7HULDOV IRU 6FKRRO /LEUDU\ 0HGLD &HQWHUV� 6HFRQG (GL7LRQ
'RQD -� +HOPHU� HGLWRU
������SEN� ವ ��� S� ವ ���� ವ $/$ 2UGHU &RGH �����;�����

AA(GLWLRQV

$PHULFDQ /LEUDU\ $VVRFLDWLRQ ವ %RRN 2UGHU )XOILOOPHQW ವ ���1� :DFNHU ವ &KLFDJR� ,/ �����

7R RUGHU� FDOO ������������ DQG SUHVV �
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&'�520 'ULYHV
LQ 21( &$%,1(7

7RGG PDVVLYH GDWD UHWULHYDO 7RWDO $FFHVV 6\VWHPV IHDWXUH
GRFNDEOH GRXEOH�VSHHG GULYHV DQG VHFXULW\ NH\ORFNV� 'RXEOH
VSHHG GULYHV KDYH D WKUHH�\HDU ZDUUDQW\� 7KH VHFXULW\ ORFN
IHDWXUH RI 7RGG 7RWDO$FFHVV 6\VWHPV LV XVHIXO LQSXEOLF DUHDV�
7RGG VHUYLFHV LQFOXGH KDUGZDUH GHVLJQ DQG GHYHORSPHQW�
FXVWRPL]HGV\VWHPV� DQGQHWZRUN LQVWDOODWLRQDQGPDQDJHPHQW�
7RGG &'�520 KDUGZDUH ZLOO RSHUDWH ZLWKLQ \RXU ZRUNVWDWLRQ
HQYLURQPHQW ZLWK DOO DGPLQLVWUDWLQJ VRIWZDUH� 'DLV\FKDLQ XS WR
��� &'�520 GULYHV ZLWK WKH 7RGG H[SDQVLRQ ERDUG� &DOO ���
����72'' RU ����� �������� IRU PRUH LQIRUPDWLRQ�

6KRZLQJ D ODUJH ���GULYH
FRQVROH DQG DQ ���� VHULHV
WRZHU� &RQVROHV DYDLODEOH LQ ILYH
GLIIHUHQW VL]HV� %RWK FRQVROHV
DQG WRZHU ZLWK LQWHUQDO &38
XQLWV DQG GRFNDEOH GULYHV�

1HWZRUNWRZHUV� PXOWLGULYHV DQG
FRQVROHV ZLWK \RXU H[LVWLQJ
ZRUNVWDWLRQV�

႑ % �
� XPPP �


 L_ PPVPP ಱ

VLQFH

����
RYHUAA\HDUV
2) (;&(//(1&(

7 2 ' '
(QWHUSULVHV

7RGG GRFNDEOH GULYHV VOLS LQ DQG RXW ZLWKRXW WRROV RU ZLULQJ�
,W LV HDV\ WR H[SDQG \RXU V\VWHP�

������ ��WK $YHQXH ವ %D\VLGH� 1< �����
��� �������� ವ )$; ��� �������� ႑ %%6 ��� ��������

��� ����72''
DYDLODEOH RQ *6$ FRQWUDFW



&ROOHFWLRQ 0DQDJHPHQW
IRU WKH �� V DQG EH\RQG

%ODFNZHOO
V 1HZ 7LWOHV 2QOLQH GDWDEDVH LQFOXGHV 7DEOHV RI &RQWHQWV DQG

'HVFULSWLYH 6XPPDULHV IRU QHZ DQG IRUWKFRPLQJ VFKRODUO\ PRQRJUDSKV�

ವ%URZVH WKH FRQWHQWV SDJHV EHIRUH SODFLQJ \RXU RUGHU
ವ([DPLQH WKH SXEOLVKHUV WLWOH GHVFULSWLRQ
ವ2UGHU WKH WLWOH HOHFWURQLFDOO\
ವ,QVXUH WLWOH FRYHUDJH RQ DSSURYDO
ವ6HDUFK ERWK %ODFNZHOO 1RUWK $PHULFD DQG %�+� %ODFNZHOO
1HZ 7LWOH GDWDEDVHV
ವ9LHZ IXOO 0$5& 5HFRUGV
ವ$FFHVV WKURXJK WKH ,QWHUQHW
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