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FDW FJXWUR

7KH 2&/& )LUVW6HDUFK VHUYLFH GHOL �

D ZRUOG RI LQIRUPDWLRQ WR

\RXU XVHUV� ZLWK D IRFXV RQ \RXU

FROOHFWLRQ� 7KURXJK XQSDUDOOHOHG
UHVRXUFHV OLNH :RUOG&DW WKDW DUH

HQKDQFHG E\ VHDUFKLQJ WRROV DQG

V\VWHP IHDWXUHV \RX FDQ FXVWRPL]H�

)LUVW6HDUFK PDNHV ILQGLQJ LQIRUPDWLRQ

FRQYHQLHQW IRU \RXU XVHUV DQG

DIIRUGDEOH IRU \RXU EXGJHW� <RXU XVHUV

KDYH DFFHVV WR WKH KROGLQJV RI

WKRXVDQGV RI OLEUDULHV ZRUOGZLGH� IXOO

WH[W IURP PRUH WKDQ ����� VHULDOV

�LQFOXGLQJ ����� HOHFWURQLF MRXUQDOV��
DQG EHVW RI DOO� WKH ULFKHV RI

\RXU OLEUDU\
V FROOHFWLRQ�

ZZZ�RFOF�RUJ

2&/&ಧ)XUWKHULQJ $FFHVV WR WKH :RUOG
V ,QIRUPDWLRQ

)LUVW6HDUFK� 2&/& DQG :RUOG&DW DUH UHJLVWHUHG WUDGHPDUNV RI
2&/& 2QOLQH &RPSXWHU /LEUDU\ &HQWHU� ,QFRUSRUDWHG�

2&/& 2QOLQH &RPSXWHU
/LEUDU\ &HQWHU
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/,7$ 5HJLRQDO ,QVWLWXWHV

MHA5HVLRQD0QVWLWXWH\7RAFKHGXOLQV�
(%22.6� $)7(5 +<3( $1' '($7+� :+$7 5($//< :25.6
0DUN %HDWW\� SUHVHQWHU

$ �VWDWH RI WKH EXVLQHVV� RYHUYLHZ RI H%RRNV� (PSKDVLV ZLOO EH OLEUDU\ XVDELOLW\ RI H%RRNV�
&RYHUHG WRSLFV LQFOXGH ZKDW OLEUDULDQV FDQ DFWXDOO\ GR ZLWK H%RRNV QRZ� ZKDW WKH\ FDQ H[SHFW
WR KDSSHQ� DQG QRW KDSSHQ LQ WKH QHDU IXWXUH� SUDFWLFDO DSSOLFDWLRQV DQG �EX\HU EHZDUH� ZDUQLQJV�

;0/ $1' /,%5$5,(6
5RQ *LOPRXU� SUHVHQWHU

7KLV LQVWLWXWH FRYHUV WKH VWUXFWXUH DQG XWLOLW\ RI ([WHQVLEOH 0DUNXS /DQJXDJH �;0/� ZLWK DQ

HPSKDVLV RQ WKH UHOHYDQFH RI ;0/ WR OLEUDULHV DQG WKH UROH ;0/ SOD\V LQ GLYHUVH DSSOLFDWLRQV
VXFK DV ZHE GHVLJQ� FRQWHQW PDQDJHPHQW� DQG GHVFULSWLYH PHWDGDWD�

,I \RX DUH LQWHUHVWHG LQ KRVWLQJ D 5HJLRQDO ,QVWLWXWH� FRQWDFW
WKH /,7$ RIILFH DW OLWD#DOD�RUJ�

)RU PRUH LQIRUPDWLRQ DERXW KRVWLQJ RU DWWHQGLQJ D /,7$

5HJLRQDO ,QVWLWXWH� YLVLW WKH /,7$ 5HJLRQDO ,QVWLWXWHV ZHE SDJH

ZZZ�OLWD�RUJ�LQVWLWXW�LQGH[�KWPO

/,7$ 5HJLRQDO ,QVWLWXWHV DUH RQH�GD\ ZRUNVKRSV RQ WHFKQRORJ\�UHODWHG WRSLFV� 7DXJKW E\ H[SHUWV DQG SUHVHQWHG
WKURXJKRXW WKH FRXQWU\� WKH\ UHDFK EH\RQG $/$ &RQIHUHQFH ORFDWLRQV WR EULQJ \RX KLJK TXDOLW\ FRQWLQXLQJ HGXFDWLRQ�



'DQ 0DUPLRQ� (GLWRU
8QLYHUVLW\ RI 1RWUH 'DPH� 1RWUH 'DPH� ,QGLDQD
�GPDUPLRQ#QG�HGX�

-XGLWK &DUWHU� 0DQDJLQJ (GLWRU
2&/&� ,QF�� 'XEOLQ� 2KLR �FDUWHUM#RFOF�RUJ�

7RP =LOOQHU� %RRN 5HYLHZ (GLWRU
:LVFRQVLQ /LEUDU\ 6HUYLFHV� 0DGLVRQ� :LVFRQVLQ

�W]LOOQHU#ZLOV�ZLVF�HGX�
$QG\ %R]H� 6RIWZDUH 5HYLHZ (GLWRU

8QLYHUVLW\ RI 1RWUH 'DPH� 1RWUH 'DPH� ,QGLDQD
�%R]H�O#QG�HGX�

(',725,$/ %2$5'� .HQQHWK -� %LHUPDQ� 8QLYHUVLW\ RI
1HYDGD DW /DV 9HJDV� :DOW &UDZIRUG� 5HVHDUFK /LEUDULHV
*URXS� 5DQG\ '\NKXLV� 0LFKLJDQ /LEUDU\ &RQVRUWLXP�
$ODQ 0DQLIROG� 3XUGXH 8QLYHUVLW\� (ULF /HDVH 0RUJDQ�
8QLYHUVLW\ RI 1RWUH 'DPH� 3DXO 6RGHUGDKO� 8QLYHUVLW\ RI
,RZD� 0DUF 7UXLWW� 8QLYHUVLW\ RI 1RWUH 'DPH� -RDQ )U\H
:LOOLDPV� ,QIRUPDWLRQ 7HFKQRORJ\ 3ODQQLQJ� 0DQDJHPHQW�
7RP :LOVRQ� 8QLYHUVLW\ RI +RXVWRQ� H[ RIILFLR�

,QIRUPDWLRQ 7HFKQRORJ\ DQG /LEUDULHV �,661 ���������� LV SXE�
OLVKHG TXDUWHUO\ LQ 0DUFK� -XQH� 6HSWHPEHU� DQG 'HFHPEHU

E\ WKH $PHULFDQ /LEUDU\ $VVRFLDWLRQ� �� (� +XURQ 6W��
&KLFDJR� ,/ ������ ,W LV WKH RIILFLDO SXEOLFDWLRQ RI WKH /LEUDU\
DQG ,QIRUPDWLRQ 7HFKQRORJ\ $VVRFLDWLRQ� D GLYLVLRQ RI WKH
$PHULFDQ /LEUDU\ $VVRFLDWLRQ� 68%6&5,37,216� 6XEVFULS�
WLRQ SULFH� ���� LV LQFOXGHG LQ PHPEHUVKLS GXHV� 1RQ�
PHPEHUV PD\ VXEVFULEH IRU ��� SHU \HDU LQ WKH 8�6�� ��� LQ
&DQDGD� 0H[LFR� 6SDLQ� DQG RWKHU 38$6 FRXQWULHV� ��� LQ
RWKHU IRUHLJQ FRXQWULHV� 6HQG VXEVFULSWLRQ UHTXHVWV WR

,QIRUPDWLRQ 7HFKQRORJ\ DQG /LEUDULHV� 6XEVFULSWLRQ 'HSDUW�
PHQW� $PHULFDQ /LEUDU\ $VVRFLDWLRQ� �� (� +XURQ 6W��
&KLFDJR� ,/ ������ ������������� ID[� ����� ���������
VXEVFULSWLRQ#DOD�RUJ� 6LQJOH FRSLHV� ���� 3HULRGLFDO�FODVV

SRVWDJH SDLG DW &KLFDJR� ,OOLQRLV� DQG DW DGGLWLRQDO PDLOLQJ
RIILFHV� 32670$67(5� 6HQG DGGUHVV FKDQJHV WR ,QIRUPDWLRQ
7HFKQRORJ\ DQG /LEUDULHV� �� (� +XURQ 6W�� &KLFDJR� ,/ ������

,QIRUPDWLRQ 7HFKQRORJ\ DQG /LEUDULHV SXEOLVKHV PDWHULDO
UHODWHG WR DOO DVSHFWV RI OLEUDULHV DQG LQIRUPDWLRQ WHFKQRORJ\�
LQFOXGLQJ GLJLWDO OLEUDULHV� PHWDGDWD� DXWKRUL]DWLRQ DQG
DXWKHQWLFDWLRQ� HOHFWURQLF MRXUQDOV DQG HOHFWURQLF SXEOLVKLQJ�
WHOHFRPPXQLFDWLRQV� GLVWULEXWHG V\VWHPV DQG QHWZRUNV�
FRPSXWHU VHFXULW\ DQG LQWHOOHFWXDO SURSHUW\ ULJKWV� WHFKQLFDO
VWDQGDUGV� JHRJUDSKLF LQIRUPDWLRQ V\VWHPV� GHVNWRS DSSOL�
FDWLRQV� RQOLQH FDWDORJV DQG ELEOLRJUDSKLF V\VWHPV� RSWLFDO
LQIRUPDWLRQ V\VWHPV� VRIWZDUH HQJLQHHULQJ� XQLYHUVDO DFFHVV
WR WHFKQRORJ\� IXWXULVWLF IRUHFDVWLQJ� OLEUDU\ FRQVRUWLD� YHQ�
GRU UHODWLRQV� DQG WHFKQRORJ\ DQG WKH DUWV� ,7$/ ZHOFRPHV
XQVROLFLWHG PDQXVFULSWV� 6XEPLVVLRQV VKRXOG IROORZ WKH

JXLGHOLQHV VWDWHG XQGHU �,QVWUXFWLRQV WR $XWKRUV� RQ SDJH
�� RI WKLV LVVXH RU RQ WKH /,7$ :HE VLWH DW ZZZ�OLWD�RUJ�
LWDO�LQIRDXWK�KWP� 0DQXVFULSWV RI IHDWXUH DUWLFOHV� FRPPX�
QLFDWLRQV� DQG WXWRULDOV VKRXOG EH DGGUHVVHG WR 'DQ

0DUPLRQ� ��� +HVEXUJK /LEUDU\� 7KH 8QLYHUVLW\ RI 1RWUH
'DPH� 1RWUH 'DPH� ,1 ����������� %RRNV IRU UHYLHZ VKRXOG
EH DGGUHVVHG WR 7RP =LOOQHU� :,/6� ��� 0HPRULDO /LEUDU\�
��� 6WDWH 6W�� 0DGLVRQ� :,������ 6RIWZDUH IRU UHYLHZ VKRXOG
EH DGGUHVVHG WR $QG\ %R]H� +HVEXUJK /LEUDU\� 7KH

8QLYHUVLW\ RI 1RWUH 'DPH� 1RWUH 'DPH� ,1 �����������

$'9(57,6,1*� 7KH *ROGPDQ *URXS� ����� 1� 'DOH

0DEU\ +Z\�� 6WH� ���1� 7DPSD� )/ ������ WHOHSKRQH �����
��������� ID[ ����� ���������

$V D PDWWHU RI SROLF\� ,7$/� DV WKH VFKRODUO\ RUJDQ RI /,7$�
GRHV QRW UHYLHZ /,7$ SXEOLFDWLRQV�

352'8&7,21� $/$ 3URGXFWLRQ 6HUYLFHV �7UR\ '� /LQNHU�
.HYLQ +HXEXVFK� (OOLH %DUWD�0RUDQ� $QJHOD +DQVKDZ�
.ULVWHQ 0F.XOVNL� DQG .DUHQ 6KHHWV�� $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� &RPSXWLQJ
5HYLHZV� ,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� &RPSXWHU /LWHUDWXUH ,QGH[� &XUUHQW
&RQWHQWV�+HDOWK 6HUYLFHV $GPLQLVWUDWLRQ� &XUUHQW &RQWHQWV�
6RFLDO %HKDYLRUDO 6FLHQFHV� &XUUHQW ,QGH[ WR -RXUQDOV LQ

,QIRUPDWLRQ 7HFKQRORJ\
$1' /LEUDULHV
9ROXPH ��� 1XPEHU � -XQH ���� ,661 ���������

$EVWUDFWV DQG FRQWHQWV SDJHV RI UHFHQW LVVXHV RI ,7$/
FDQ EH IRXQG RQ WKH /,7$ :HE VLWH DW ZZZ�OLWD�RUJ�LWDO�LQGH[�KWP�

�� (GLWRULDO� /LVWHQLQJ WR 2XU 8VHUV
'$1 0$50,21

�� 3LQ\LQ 5RPDQL]DWLRQ IRU 23$& 5HWULHYDOಧ,V (YHU\RQH %HLQJ 6HUYHG"
&/(0(17 $56(1$8/7

�� %ULQJLQJ 7KHP ,Q DQG &KHFNLQJ 7KHP 2XW� /DSWRS 8VH LQ WKH 0RGHUQ
$FDGHPLF /LEUDU\
-$621 9$8*+$1 $1' %5(77 %851(6

�� %XLOGLQJ 'DWDEDVH�%DFNHG :HE $SSOLFDWLRQV� 3URFHVV DQG ,VVXHV
67(3+(1 :(670$1

&20081,&$7,216

�� 0XOWLPHGLD 5HVHDUFK 6XSSRUW IRU 9LVLWLQJ 6FKRODUV LQ 0XVHXPV�
/LEUDULHV� DQG 8QLYHUVLWLHV
0$5&,$ -� %$7(6� &$7+$5,1( +8/6<� $1' *(2))5(< -267

�� %HO -RXU� $ 'LVFLSOLQH�6SHFLILF 3RUWDO WR 3HULRGLFDOV
5<$1 :20$&.

78725,$/

�� 'HVLJQLQJ D /LEUDU\ 6WDII &RPSXWHU 7UDLQLQJ 3URJUDP�
,PSOHPHQWDWLRQ RI &RUH &RPSHWHQFLHV
&2//((1 &8''< $1' 75,6+$ 67(9(1621 0('(,526

�� %RRN 5HYLHZ

�� ,QGH[ WR $GYHUWLVHUV

�� ,QVWUXFWLRQV WR $XWKRUV

FRYHU GHVLJQ .HYLQ +HXEXVFK ವ LQWHULRU GHVLJQ 'LDQQH 0� 5RRQH\

(GXFDWLRQ� (GXFDWLRQ� /LEUDU\ /LWHUDWXUH� 0DJD]LQH ,QGH[�
1HZ6HDUFK� DQG 6RFLDO 6FLHQFHV &LWDWLRQ ,QGH[�
0LFURILOP FRSLHV DYDLODEOH 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 6FLHQFHVಧ3HUPDQHQFH RI 3DSHU IRU
3ULQWHG /LEUDU\ 0DWHULDOV� $16, =�����������rr

&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� SKRWR�
FRS\LQJ� RU WUDQVODWLQJ� DGGUHVV UHTXHVWV WR WKH $/$
2IILFH RI 5LJKWV DQG 3HUPLVVLRQV�



(GLWRULDO�

/LVWHQLQJ WR 2XU 8VHUV 'DQ 0DUPLRQ

:KDW
DUH \RXU XVHUV WHOOLQJ \RX DERXW \RXU OLEUDU\" <RX

DUH JHWWLQJ IHHGEDFN IURP WKHP� DUHQ
W \RX" ,I \RX
DUH QRW� \RX VKRXOG EH� 2QH RI WKH WUDSV ZH FDQ IDOO

LQWR LV WKLQNLQJ ZH DUH GRLQJ D JRRG MRE RI GHVLJQLQJ XVHU LQWHU�
IDFHV ZKHQ LQ IDFW ZH DUH QRW� 2QH ZD\ WR DYRLG WKDW WUDS LV WR
DVN XVHUV WR WHOO XV KRZ ZH DUH GRLQJ� 7KHUH DUH VHYHUDO WRROV
WKDW FDQ DVVLVW \RX LQ GRLQJ WKLV� RQH RI ZKLFK LV IRFXV JURXSV�

<RX FDQ OHDUQ D ORW E\ GRLQJ D VHULHV RI IRFXV JURXS LQWHU�
YLHZV� *HW HLJKW WR WHQ OLEUDU\ XVHUV WRJHWKHU LQ D URRP IRU
DERXW DQ KRXU DQG D KDOI� IHHG WKHP RU RIIHU VRPH RWKHU LQFHQ�

WLYH� DQG DVN ILYH RU VL[ TXHVWLRQV GHVLJQHG WR JHW WKHP WDONLQJ
DERXW WKH LVVXHV RI LQWHUHVW WR \RX� 5HSHDW VHYHUDO WLPHV� ,I \RX
FDQ LQYHVW D OLWWOH PRQH\ LQ D SURIHVVLRQDO IDFLOLWDWRU WR PRGHU�
DWH WKH VHVVLRQV� SOXV UHFRUG WKH GLVFXVVLRQV DQG KDYH WKH WDSHV
WUDQVFULEHG� \RX ZLOO LQFUHDVH WKH XVHIXOQHVV RI WKH LQWHUYLHZV�

.HHS LQ PLQG WKDW WKH SDUWLFLSDQWV DUH QRW OLNHO\ WR EH D VWDWLV�

WLFDOO\ YDOLG VDPSOH RI \RXU HQWLUH XVHU SRSXODWLRQ� VR LW
V SURE�
DEO\ D JRRG LGHD WR HPSOR\ RWKHU WRROV DV ZHOO WR JDWKHU LQSXW�

:H UHFHQWO\ GLG VHYHUDO IRFXV JURXS LQWHUYLHZV LQ RXU

OLEUDU\� :H ZDQWHG WR ILQG RXW ZKDW SUREOHPV RXU XVHUV

HQFRXQWHUHG LQ DFFHVVLQJ GLJLWDO LQIRUPDWLRQ� DQG ZH GLG
LQGHHG OHDUQ D ORW� ,W WXUQV RXW WKDW ZH DUH QRW GRLQJ DV JRRG D

MRE DV ZH KDG KRSHG� $ FRPPRQ WKHPH DPRQJ WKH IRFXV JURXS
SDUWLFLSDQWV ZDV WKDW WKH\ RIWHQ ILQG LW YHU\ GLIILFXOW WR ILQG WKH
LQIRUPDWLRQ WKH\ QHHG� +HUH DUH VRPH RI WKHLU FRPPHQWV�

,W PLJKW EH ORWV RI JRRG VWXII RXW WKHUH� EXW EHFDXVH LW
V VR

KDUG WR ILQG� \RX QHYHU ERWKHU WR ORRN IRU LW�

7KHUH
V MXVW VR PXFK WKHUH� , WKLQN HYHU\ WLPH \RX FOLFN RQ

VRPHWKLQJ� \RX
UH JLYHQ WZHQW\ PRUH FKRLFHV DQG , GRQ
W
IHHO OLNH , NQRZ ZKHUH WR JR�

<RX
YH JRW WR NQRZ KRZ WR GR LW LQ WKLV OLEUDU\ DQG \RX JHW
WKH KHOS SDJH DQG \RX JR WKURXJK LW DQG ,
P QRW VWXSLG�
\RX NQRZ � � � EXW� , MXVW FDQ
W ILJXUH LW RXW�

7KH LQWHUIDFH LVQ
W ZKDW WKH\ ZRXOG OLNH LW WR EH HLWKHU�

, ZDQW D VLQJOH VHDUFK WR ORRN DW DOO WKH LQIRUPDWLRQ DV

RSSRVHG WR KDYLQJ WR NQRZ WKDW , QHHG WR JR WR D FHUWDLQ
LQGH[ DQG VHDUFK IRU WKLV W\SH RI LQIRUPDWLRQ� , GRQ
W KDYH
WR NQRZ ZKHWKHU LW
V LQ ELRORJLFDO DEVWUDFWV RU ZKHWKHU LW
V
DQ RQOLQH MRXUQDO WKDW ZH KROG� LW ZRXOG MXVW JR ILQG LW IRU
PH LQ ZKDWHYHU SODFH LW KDSSHQHG WR EH�

,W ZRXOG EH QLFH WR EH DEOH WR � � � KDYH DQ LQWHUIDFH WKDW
GLGQ
W UHTXLUH WUDLQLQJ DQG WKDW ZDV LQWXLWLYH�

2YHU DQG RYHU DJDLQ� SHRSOH NHSW DVNLQJ IRU D VLPSOHU�
OHVV FRPSOH[ LQWHUIDFH�

'DQ 0DUPLRQ �GPDUPLRQ#QG�HGX� LV $VVRFLDWH 'LUHFWRU IRU
,QIRUPDWLRQ 6\VWHPV DQG $FFHVV DW WKH 8QLYHUVLW\ RI 1RWUH
'DPH /LEUDULHV� 1RWUH 'DPH� ,QGLDQD�

0\ ZLVK ZRXOG EH WKDW WKH LQWHUIDFH RI WKH OLEUDU\
V
UHVRXUFHV ZRXOG ORRN OLNH *RRJOH� DQG LW ZRXOG RSHUDWH
WKDW VLPSO\�
,W ORDGV HDVLO\ಧ\RX GRQ
W KDYH WR WKLQNಧ, FDQ XVXDOO\
ILQG ZKDW , QHHG RQ WKH ILUVW SDJH�

<HV� WKH * ZRUG VXUIDFHG PDQ\ WLPHVಧ��� WLPHV� LQ IDFW�
LQ IRXUWHHQ KRXUV RI WDSHG GLVFXVVLRQ� 2XU XVHUV ZDQW DQ

LQWHUIDFH WKDW LV DV HDV\ WR XVH DV *RRJOH� 7KDW
V YHU\ FOHDU�

)DFXOW\ DQG JUDGXDWH VWXGHQWV PHQWLRQHG *RRJOH PRVW RIWHQ
DV WKH ILUVW VRXUFH RI UHIHUHQFH WKH\ FRQVXOW� , WKLQN LW LV WLPH
WKDW OLEUDULDQV IDFH XS WR WKH IDFW WKDW ,QWHUQHW VHDUFK HQJLQHV
DUH KDYLQJ D SURIRXQG HIIHFW XSRQ WKRVH ZKRP ZH UHJDUG DV

RXU SULPDU\ FOLHQWHOH� 7KH\ GRQ
W MXVW ZLVK WKDW ZH PDGH RXU

V\VWHPV DV HDV\ WR XVH DV *RRJOH� 7KH\ DUH YRWLQJ ZLWK WKHLU
YLUWXDO IHHW DQG JRLQJ WR *RRJOH UDWKHU WKDQ WR WKH OLEUDU\� :H
QHHG WR XQGHUVWDQG ZK\ DQG UHDFW DFFRUGLQJO\�

$QRWKHU WKLQJ WR HPHUJH IURP WKH LQWHUYLHZV ZDV WKDW
RQFH WKH\ KDYH PDQDJHG WR LGHQWLI\ VRPHWKLQJ� WKH\ ZRXOG
OLNH LW WR EH HDVLHU WR REWDLQ�

,W UHDOO\ IUXVWUDWHV PH D ORW LI , JR WR VHDUFK IRU DQ DUWLFOH DQG
LW
V RQO\ DQ DEVWUDFW DQG , KDYH WR JR ILQG WKH DFWXDO DUWLFOHV�

,
P DOZD\V FUXQFKHG IRU WLPH� DV HYHU\ERG\ LV� DQG ,
P

GHVLJQLQJ P\ FODVV DQG XVLQJ WKH :HE H[WHQVLYHO\ WR ILJ�
XUH RXW ZKDW SDSHUV WR SXW LQ WKH UHDGLQJ SDFNHW IRU WKHVH
JUDGXDWH VWXGHQWV DQG LI , KDG WURXEOH ILQGLQJ LW LQ WKH

OLEUDU\ DQG LI , FRXOGQ
W JR JHW LW LPPHGLDWHO\� LW GLGQ
W HQG
XS RQ WKH UHDGLQJ OLVW�

7KLV SXWV PH LQ PLQG RI VRPHWKLQJ WKDW D FROOHDJXH RQFH

SRLQWHG RXW WR PH� 6DYY\ ,QWHUQHW XVHUV DUH DFFXVWRPHG WR

HQGLQJ WKHLU WUDQVDFWLRQV ZLWK KDYLQJ DFFRPSOLVKHG D JRDO�
7KH\ JR WR DQ RQOLQH PHUFKDQW DQG SODFH DQ RUGHU WKDW UHVXOWV
LQ ZKDW WKH\ SXUFKDVHG DUULYLQJ RQ WKHLU GRRUVWHS� 7KH\ FDQ
JR WR WKH ,QWHUQHW 0RYLH 'DWDEDVH DQG OHDUQ WKDW +XJK
6RWKHUQ SOD\HG $QGUHZ -DFNVRQ LQ WKH RULJLQDO ���� YHUVLRQ
RI 7KH %XFFDQHHU DQG DJDLQ LQ ����
V 2OG +LFNRU\� 6R PDQ\
,QWHUQHW�EDVHG WUDQVDFWLRQV FXOPLQDWH ZLWK WKH XVHU KDYLQJ
SRVVHVVLRQ RI WKDW ZKLFK ZDV VRXJKW� 1RW VR LQ WKH OLEUDU\
RQOLQH FDWDORJ� 0RVW 23$&�EDVHG WUDQVDFWLRQV FXOPLQDWH
ZLWK WKH XVHU WKHQ KDYLQJ WR JR WR WKH OLEUDU\ DQG ILQG WKDW
ZKLFK ZDV VRXJKW� :H DUH VHHLQJ HYLGHQFH WKDW WKLV LV VRPH�

WKLQJ XVHUV ZLOO DFWLYHO\ DYRLG�
,
YH VKDUHG ZLWK \RX MXVW D IHZ RI WKH FRPPHQWV FDSWXUHG

LQ RXU IRFXV JURXS VHVVLRQV� DQG , VKRXOG KDVWHQ WR DGG WKDW
WKHUH ZHUH PDQ\ SRVLWLYH VWDWHPHQWV WR JR ZLWK WKH QHJDWLYH
RQHV� &OHDUO\� KRZHYHU� ZH KDYH VRPH ZRUN WR GR WR PDNH
OLIH HDVLHU IRU RXU XVHUV� :H DUH VWLOO LQ WKH SURFHVV RI DQDO\]�
LQJ WKH GDWD WKDW ZH FROOHFWHG� EXW DV \RX FDQ VHH IURP WKH

SUHFHGLQJ� VRPH WUHQGV KDYH HPHUJHG� :KDW ZH KDYH
OHDUQHG VR IDU DGGV HPSKDVLV WR VRPHWKLQJ WKDW ZH DOUHDG\
NQHZ� ZKLFK LV WKDW LW LV HVVHQWLDO WR GR XVDELOLW\ WHVWLQJ�
7KDW
V ZKHUH ZH DUH KHDGHG QH[W�
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3LQ\LQ 5RPDQL]DWLRQ IRU

23$& 5HWULHYDOಧ

,V (YHU\RQH %HLQJ 6HUYHG" &OHPHQW $UVHQDXOW

$V FRQYHUVLRQ RI :DGH�*LOHV HQWULHV WR SLQ\LQ LV XQGHU�

ZD\� WKLV SDSHU UHFRQVLGHUV WKH XVHIXOQHVV RI SURYLGLQJ
URPDQL]DWLRQ�EDVHG UHWULHYDO LQ 23$&VIRU &KLQHVH�,DQ�
JXDJH UHVRXUFHV� $Q LQ�KRXVH H[SHULPHQW GHVLJQHG WR

PHDVXUH UHWULHYDO SHUIRUPDQFH LQ 23$& WLWOH VHDUFKHV

XQGHU GLIIHUHQW URPDQL]DWLRQ PHWKRGV UHYHDOHG WKDW

ZKLOH URPDQL]DWLRQ LV DQ HIILFLHQW UHWULHYDO PHWKRG WKDW

ZRUNV UHODWLYHO\ ZHOO IRU D ODUJH QXPEHU RI SDWURQV� LW
UHPDLQV SUREOHPDWLF IRU D VLJQLILFDQW SRUWLRQ RI HQG
XVHUV ZKR PLJKW EH EHWWHU VHUYHG ZLWK FKDUDFWHU�EDVHG

UHWULHYDO V\VWHPV�

7ZR
URPDQL]DWLRQ V\VWHPV IRU &KLQHVH GDWD DUH FXU�

UHQWO\ LQ XVH LQ PRVW OLEUDULHV LQ WKH :HVWHUQ
ZRUOG� WKH :DGH�*LOHV �:*� V\VWHP� PDLQO\ XVHG

LQ 1RUWK $PHULFDQ OLEUDULHV� DQG SLQ\LQಧFDOOHG +DQ\X
SLQ\LQ EXW VLPSO\ UHIHUUHG WR DV SLQ\LQಧPDLQO\ XVHG LQ

(XURSHDQ DQG $XVWUDOLDQ OLEUDULHV� ,Q ���� WKH /LEUDU\ RI
&RQJUHVV �/&� DQQRXQFHG LWV SODQ IRU FRQYHUWLQJ WR

SLQ\LQ� ZKLFK ZDV XQVXUSULVLQJO\ HQGRUVHG E\ WKH ELE�

OLRJUDSKLF FRPPXQLW\ DW ODUJH �H[FHSW RQ WKH LVVXH RI
ZRUG GLYLVLRQ� VLQFH �PRVW OLEUDULDQV >� � �@ KDYH FRPH WR

UHDOL]H WKDW FRQYHUVLRQ WR SLQ\LQ ZLOO EH QHFHVVDU\ LI
1RUWK $PHULFDQ OLEUDULHV DUH WR SURYLGH DGHTXDWH VHUY�

LFH WR WKHLU XVHUV�� � 7KH FRQYHUVLRQ SURFHVV WLPHOLQH�
VWDUWHG LQ 2FWREHU ����� H[WHQGHG RYHU D RQH�\HDU
SHULRG� DIWHU ZKLFK LW ZDV H[SHFWHG WKDW WKH FRQYHUVLRQ
RI WKH UHFRUGV LQ LQGLYLGXDO OLEUDULHV
 23$&V ZRXOG
KDYH EHHQ FRPSOHWHG��

2Q VHYHUDO SRLQWV� LQFOXVLRQ RI SLQ\LQ URPDQL]DWLRQ LV
D UHPDUNDEOH DGGHG YDOXH WR ELEOLRJUDSKLF UHFRUGV WKDW
IDFLOLWDWHV UHWULHYDO IRU D JUHDW QXPEHU RI HQG XVHUV�

+RZHYHU� UHO\LQJ VROHO\ RQ URPDQL]HG HQWULHV IRU DFFHVV

PD\ QRW EH VXLWDEOH IRU D SRUWLRQ RI SDWURQV ZKR PLJKW EH
EHWWHU VHUYHG ZLWK FKDUDFWHU�EDVHG UHWULHYDO DSSURDFKHV�
7KLV SDSHU LQWHQGV WR VKRZ WKDW ZKLOH URPDQL]DWLRQ�EDVHG
UHWULHYDO ZRUNV ZHOO IRU PRVW SHRSOH� LW UHPDLQV SUREOHP�
DWLF IRU D VPDOOHU EXW VLJQLILFDQW SRUWLRQ RI FDWDORJ XVHUV�

0 %DFNJURXQG DQG /LWHUDWXUH 5HYLHZ

&RPSDULQJ :* DQG 3LQ\LQ

7KH UHFHQW GHFLVLRQ E\ WKH /& WR FRQYHUW IURP :* WR WKH

SLQ\LQ URPDQL]DWLRQ V\VWHP ZDV ORQJ DZDLWHG E\ PDQ\
OLEUDU\ XVHUV LQ 1RUWK $PHULFD� 3LQ\LQ� SURPXOJDWHG LQ

����� LV QRZ IXOO\ UHFRJQL]HG DV WKH RIILFLDO URPDQL]DWLRQ
VFKHPH RI WKH 3HRSOH
V 5HSXEOLF RI &KLQD �35&�� LW ZDV
DOVR UHFRJQL]HG LQ ���� DV D 8QLWHG 1DWLRQV 6WDQGDUG�

DQG DV DQ ,62 VWDQGDUG �,62 ����� LQ ������ 3LQ\LQ LV QRZ

ZLGHO\ DFFHSWHG LQ &KLQD DQG LV XVHG H[WHQVLYHO\ E\ PRVW
JRYHUQPHQW DQG SUHVV DJHQFLHV DURXQG WKH ZRUOG� ,W LV
XVHG LQ WKH 35& WR KHOS ILUVW�JUDGHUV DQG IRUHLJQHUV OHDUQ
&KLQHVH FKDUDFWHUV�� 3LQ\LQ LV DOVR XVHG LQ SXEOLFDWLRQV
VXFK DV GLFWLRQDULHV DQG PDSV� DQG VRPHWLPHV IRU ERRN
DQG SHULRGLFDO WLWOHV� ,W LV ZLGHO\ VHHQ LQ SXEOLF SODFHV
VXFK DV EXLOGLQJ QDPHV� VWUHHW� KLJKZD\� DQG UDLOZD\
VLJQERDUGV� DQG RQ SURGXFW ODEHOV�� :* VWLOO HQMR\V VRPH

SRSXODULW\ LQ 7DLZDQ EXW RQ -XO\ ��� ����� WKH 7DLZDQHVH

JRYHUQPHQW DQQRXQFHG WKH XVH RI SLQ\LQ �+DQ\X SLQ\LQ
IURP WKH PDLQODQG� IRU WKH URPDQL]DWLRQ RI VWUHHW QDPHV�
VXJJHVWLQJ WKDW 7DLZDQ PLJKW VRRQ RIILFLDOO\ DGRSW SLQ\LQ
DV LWV URPDQL]DWLRQ VFKHPH��

:KHQ SLQ\LQ ZDV GHYHORSHG� JUHDW FDUH ZDV WDNHQ WR

NHHS WKH QRWDWLRQ DV VLPSOH DQG DV LQWHUQDWLRQDOO\ DFFHSW�
DEOH DV SRVVLEOH� )RU WKLV UHDVRQ� LW ZDV GHFLGHG� �QRW WR
DXJPHQW WKH /DWLQ DOSKDEHW E\ DGGLQJ QHZ OHWWHUV� VXFK
DV >WKRVH XVHG LQ@ WKH ,QWHUQDWLRQDO 3KRQHWLF $OSKDEHW�� �

$V D UHVXOW� SLQ\LQ XVHV DOO WKH FRQVRQDQWV RI WKH URPDQ

DOSKDEHWಧH[FHSW Y� ZKLFK LV RQO\ XVHG IRU WKH WUDQVFULS�
WLRQ RI IRUHLJQ WHUPVಧLQ FRQMXQFWLRQ ZLWK IRXU GLJUDSKV�
QDPHO\ FK� VK� ]K� DQG QJ�

� ([FHSW IRU WKHVH IRXU �RU ILYH�
GLJUDSKV� DOO RWKHU FRQVRQDQW VRXQGV DUH UHSUHVHQWHG
ZLWK D VLQJOH URPDQ OHWWHU� 7KLV� LQ VRPH FDVHV� SURYHV WR

EH ERWKHUVRPH IRU WKH QDWLYH VSHDNHU RI (QJOLVK� )RU

LQVWDQFH� WKH SKRQHWLF YDOXHV DVVLJQHG WR WKH SLQ\LQ OHW�
WHUV F� T� [� DQG ] GR QRW FRUUHVSRQG YHU\ FORVHO\ WR WKH YDO�
XHV WKDW DUH XVXDOO\ DWWULEXWHG WR WKHVH OHWWHUV LQ (QJOLVK�
:* XVHV PRUH GLJUDSKV �WKLUWHHQ LQ WRWDO�� SURGXFLQJ D

OHVV FRPSDFW QRWDWLRQ� EXW RQH IURP ZKLFK WKH VRXQGV DUH

XVXDOO\� IRU D QDWLYH (QJOLVK VSHDNHU� HDVLHU WR LQIHU�� )RU
LQVWDQFH� WKH VRXQG >;@ �DV LQ VKRH�� UHSUHVHQWHG LQ SLQ\LQ
E\ [� LV WUDQVFULEHG LQ :* ZLWK WKH GLJUDSK KV� ZKLFK LV
HDVLHU WR ILJXUH RXW IRU D QDWLYH (QJOLVK VSHDNHU� �� $QRWKHU
PDMRU GLIIHUHQFH EHWZHHQ SLQ\LQ DQG :* QRWDWLRQ LV WKDW

SLQ\LQ XVHV GLIIHUHQW OHWWHUV WR PDUN WKH GLIIHUHQFH
EHWZHHQ DVSLUDWHG DQG XQDVSLUDWHG FRQVRQDQWV� ,QVWHDG�
:* �DV VKRZQ LQ ILJXUH �� XVHV DQ DVSLUDWLRQ PDUN �RIWHQ
FRQIXVHG ZLWK WKH D\Q� WR GLVWLQJXLVK EHWZHHQ WKHVH DVSL�
UDWHG DQG XQDVSLUDWHG SDLUV� ��

,Q SLQ\LQ� WKH YRZHOV D� H� DQG R DUH XVHG IDLUO\ FRQVLV�

WHQWO\� EXW L DQG X DUH XVHG WR UHSUHVHQW YDULRXV VRXQGV�
GHSHQGLQJ RQ WKH OHWWHU RU GLJUDSK WKDW SUHFHGHV WKHP�
+HQFH� LQ SLQ\LQ� WKH YRZHO JUDSKHPH X LV SURQRXQFHG
>X@ DIWHU E� F� FK� G�I� J� K� N� ,� P� Q� S� U� V� VK� W� Z� ]� DQG ]K�
EXW >\@ DIWHU M� T� [� DQG \� :*� RQ WKH RWKHU KDQG� GLVWLQ�
JXLVKHV EHWZHHQ >X@ DQG >\@ ZLWK WKH XVH RI D GLHUHVLV� X

DQG X IRU HDFK VRXQG UHVSHFWLYHO\� 3LQ\LQ PDNHV XVH RI

&OHPHQW $UVHQDXOW �FOHPHQW�DUVHQDXOW#XPRQWUHDO�FD� LV
$VVLVWDQW 3URIHVVRU DW WKH 6FKRRO RI /LEUDU\ DQG ,QIRUPDWLRQ
6FLHQFHV� 8QLYHUVLW\ RI 0RQWUHDO� &DQDGD�
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:* 3LQ\LQ
N
�N N�J
S
�S S�E
I�W W�G
FK
�FK T�M RU FK�]K

)LJXUH �� *UDSKHPLF
'LVWLQFWLRQ RI $VSLUDWHG
DQG 8QDVSLUDWHG
&RQVRQDQWV 3DLUV

WKH Z�GLHUHVLV� EXW PXFK
PRUH VSDULQJO\ WKDQ :*� ,W LV
XVHG LQ RQO\ IRXU SLQ\LQ V\O�
ODEOHV� OLL� QLO� OLLH� DQG QWLH�X

2Q WKH ZKROH� WKH SLQ\LQ
QRWDWLRQ LV VRPHZKDW VLPSOHU
WKDQ WKH :* QRWDWLRQ� DV LWV
XVH RI GLDFULWLFV� SXQFWXDWLRQ
PDUNV� DQG GLJUDSKV LV

QRWLFHDEO\ OLJKWHU� 2Q WKH
RWKHU KDQG� IRU QDWLYH VSHDN�

HUV RI (QJOLVKಧDQG HYHQ IRU VSHDNHUV RI RWKHU ZHVWHUQ ODQ�
JXDJHVಧ:* SURGXFHV URPDQL]HG VWULQJV WKDW DUH RIWHQ
HDVLHU WR UHDG DQG SURQRXQFH�

&RQVHTXHQFHV RQ 5HWULHYDO

3UHYLRXV DQDO\VLV UHYHDOHG WKDW� LQ LQGH[LQJ� GXH WR V\V�
WHPDWLF UHPRYDO RI GLDFULWLFV DQG SXQFWXDWLRQ� WZR KXQ�
GUHG RI WKH ��� :* EDVH V\OODEOHV �RU WRQHOHVV V\OODEOHV�
DUH FROODSVHG LQWR RQH KXQGUHG V\OODEOHV� )RU H[DPSOH� SD
DQG S
D DUH ERWK VHDUFKHG ZLWK WKH VWULQJ �SD�� 7KLV UHS�
UHVHQWV D ORVV RI RQH KXQGUHG V\OODEOHV� )XUWKHUPRUH�
WZHOYH EDVH V\OODEOHV DUH FROODSVHG LQWR WKUHH V\OODEOHVಧ
FKX� FK
X� FKWL� DQG FK
LL DUH DOO LQGH[HG DV �FKX�� WKH VDPH

IRU FKXQ DQG FKXDQಧZKLFK UHSUHVHQWV DQ DGGLWLRQDO ORVV
RI QLQH EDVH V\OODEOHV� IRU D WRWDO RI ��� V\OODEOHV ORVW� 7KH

UHPDLQLQJ ��� V\OODEOHV UHPDLQ XQDIIHFWHG� �� $V IRU

SLQ\LQ� RQO\ IRXU RI WKH V\OODEOHV DUH FROODSVHG LQWR WZR

V\OODEOHV� D ORVV RI WZR V\OODEOHV� FDXVHG E\ WKH XVH RI WKH
GLHUHVLV RQ WKH X �OXIOL; DQG QX�QLL� DV H[SODLQHG DERYH�
7KLV OHDYHV ��� �XVDEOH� :* V\OODEOHV DJDLQVW ���

�XVDEOH�SLQ\LQ V\OODEOHV� 7DEOH � JLYHV D VXPPDU\ RI WKH

SUREOHP RI ORVV RI GLVWLQFWO\ XQLTXH V\OODEOHV GXH WR WUDQ�

VFULSWLRQ DQG LQGH[LQJ SURFHGXUHV�

, 5RPDQL]LQJ &KLQHVH 6FULSW

7UDQVOLWHUDWLRQ LV WKH RSHUDWLRQ WKDW FRQVLVWV RI UHSUHVHQW�
LQJ WKH FKDUDFWHUV RI RQH DOSKDEHW ZLWK WKRVH RI DQRWKHU

DOSKDEHW� %\ H[WHQVLRQ� URPDQL]DWLRQ LV WKH FRQYHUVLRQ RI
D QRQURPDQ VFULSW LQWR URPDQ VFULSW� :KHQ URPDQL]LQJ
QRQSKRQRORJLFDO ZULWLQJ V\VWHPV VXFK DV ODQJXDJHV WKDW
GR QRW XVH DOSKDEHWV RU V\OODEDULHVಧ&KLQHVH IRU H[DP�

SLHಧWKH RSHUDWLRQ LV VOLJKWO\ PRUH FRPSOH[ VLQFH QR

GLUHFW JUDSKHPLF FRUUHVSRQGHQFH FDQ EH HVWDEOLVKHG
EHWZHHQ WKH WDUJHW DQG WKH KRVW VFULSW� 7HFKQLFDOO\ VSHDN�
LQJ� WUDQVOLWHUDWLRQ �VFULSW WR VFULSW FRQYHUVLRQ� EHWZHHQ WKH
&KLQHVH DQG URPDQ VFULSWV LV LPSRVVLEOH� RQO\ WUDQVFULS�
WLRQ �VRXQG WR VFULSW FRQYHUVLRQ� LV IHDVLEOH� �� 5RPDQL]HG
&KLQHVH LV WKXV� LQ D VHQVH� WZLFH�UHPRYHG IURP WKH RULJL�
QDO VFULSW� 7KH SURQXQFLDWLRQ RI FKDUDFWHUV LQ PRGHUQ

VWDQGDUG &KLQHVH ODQJXDJH LV GHILQHG LQ WKH 0DQGDULQ

VWDQGDUG� EDVHG RQ WKH %HLMLQJ GLDOHFW� 0DQGDULQ LV WKH
VWDQGDUG SKRQRORJLFDO DQG JUDPPDWLFDO H[SUHVVLRQ RI WKH
&KLQHVH ODQJXDJH� DQG LV QRZ DFFHSWHG ZRUOGZLGH�
3KRQHWLF WUDQVFULSWLRQ LV� WKHUHIRUH� XVXDOO\ EDVHG RQ WKH
VWDQGDUGL]HG VRXQGV RI WKH FKDUDFWHUV LQ 0DQGDULQ�

7KHUH DUH VHYHQ PDMRU &KLQHVH GLDOHFWV� DORQJ ZLWK
KXQGUHGV RI PLQRU UHJLRQDO GLDOHFWV� �� ,W LV UHFRJQL]HG
WKDW� DOWKRXJK �WKHUH LV SUDFWLFDOO\ RQH XQLYHUVDO &KLQHVH

JUDPPDU � � � DSDUW IURP PLQRU GLYHUJHQFHV � � � DQG GLI�
IHUHQFHV ��� LQ VRPH VRXWKHUQ GLDOHFWV�� WKHUH LV D WUHPHQ�

GRXV SKRQRORJLFDO GLVSDULW\ EHWZHHQ GLDOHFWV� DORQJ ZLWK
VRPH YDULDWLRQV LQ WKH YRFDEXODU\� WR WKH SRLQW ZKHUH WKH
ORFDO VSHHFK RI VRXWKHUQHUV LV DOPRVW FRPSOHWHO\ XQLQWHO�
OLJLEOH WR QRUWKHUQHUV���

7KH &KLQHVH V\OODEOH VWUXFWXUH LV UHODWLYHO\ VLPSOHಧ
0DQGDULQ V\OODEOHV FDQ WDNH WKH IRUP �&��<�9�& RU 9��
ZKHUH HDFK EUDFNHWHG HOHPHQW LV RSWLRQDO� �� %HFDXVH RI
WKLV� 0DQGDULQ KDV

DQ H[WUHPHO\ KLJK SKRQRORJLFDO ORDG IRU DOO WKH YDUL�
DEOHV LQYROYHG� LQ RWKHU ZRUGV� DQ\ OLWWOH GLIIHUHQFH
ZLOO PDNH D JUHDW GLIIHUHQFH� DQG PLVSURQRXQFLQJ D

ZRUG ZLOO YHU\ OLNHO\ UHVXOW LQ VD\LQJ DQRWKHU ZRUG� ��

7KH DGYHUVH FRQVHTXHQFH RI WKLV LV UHDGLO\ REVHUYDEOH
ZKHQ QRQ�QDWLYH 0DQGDULQ VSHDNHUV URPDQL]H &KLQHVH

DFFRUGLQJ WR ZKDW WKH\ EHOLHYH WR EH DFFXUDWH SURQXQFLD�
WLRQ� )RU H[DPSOH� VSHDNHUV IURP WKH :X GLDOHFW DUHD

�6X]KRX�6KDQJKDL� WHQG WR FRQIXVH GHQWDO DQG JXWWXUDO
QDVDO HQGLQJV� �� 7KLV FDQ EH H[SODLQHG E\ WKH IDFW WKDW :X
KDV LWV RZQ GHQWDO�JXWWXUDO SDWWHUQ �LQ &KLQHVH

TLDQEL\LQ �KRXEL\LQ�� WKDW LV QRW QHFHVVDULO\ WKH VDPH DV WKH
RQH LQ 0DQGDULQ� KHQFH WKH FRQIXVLRQ� )RU LQVWDQFH� WKH
FKDUDFWHU PHDQLQJ �IRUHVW� LV SURQRXQFHG OLQ �GHQWDO� LQ
0DQGDULQ� EXW OLQJ �JXWWXUDO� LQ WKH 6KDQJKDL GLDOHFW���
.LQJಧUHIHUULQJ WR D SHUVRQDO FRPPXQLFDWLRQ ZLWK
3URIHVVRU ;X %DRKXD RI )XGDQ 8QLYHUVLW\� 6KDQJKDLಧ
DOVR UHPDUNV WKDW HYHQ SHRSOH OLYLQJ LQ 0DQGDULQ�VSHDN�
LQJ UHJLRQV� VXFK DV 6LFKXDQ DQG 0DQFKXULD� WHQG WR

PDNH QXPHURXV HUURUV LQ SKRQHWLF WUDQVFULSWLRQ VLQFH
WKHLU QDWLYH VSHHFK

LV D VXE�GLDOHFW RI 0DQGDULQ� ZLWK OLWWOH GLIIHUHQFH IURP
3XWRQJKXD >0DQGDULQ@� >DQG@ ZKHQ >WKH\@ OHDUQ

7DEOH �� 6XPPDU\ RI 6\OODEOH /RVV 'XH WR 5RPDQL]DWLRQ DQG
,QGH[LQJ 3URFHGXUHV

:* 3LQ\LQ
1R� � 1R� �

7RWDO QXPEHU RI V\OODEOHV FD� ����� ��� FD� ����� ���

%DVH V\OODEOHV �WRQHOHVV� ��� ���� ��� ����

,QGH[LQJ WRNHQV FUHDWHG ��� ���� ��� ����
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3XWRQJKXD� WKH\ H[SHULHQFH PRUH LQWHUIHUHQFH IURP
WKHLU RZQ GLDOHFW WKDQ VSHDNHUV RI RWKHU ODQJXDJHV GR
� � � >DQG WKH\ WHQG WR@ VHWWOH IRU QRQ�VWDQGDUG VSHHFK
>ZLWKRXW EHLQJ DZDUH RI LW@���

$V RQH FDQ LPDJLQH� WKLV FDQ FDXVH VHULRXV SUREOHPV
LQ LQIRUPDWLRQ UHWULHYDO LQ WHUPV RI TXHU\ IRUPXODWLRQ LQ

URPDQL]HG IRUP�

႑ 7KH 1HHG IRU 7UDQVOLWHUDWHG 'DWD LQ

%LEOLRJUDSKLF 5HFRUGV

7KH ,QWHUQDWLRQDO 6WDQGDUG %LEOLRJUDSKLF 'HVFULSWLRQ
�,6%'� SUHVFULEHV WKH XVH RI WKH YHUQDFXODU VFULSW LQ WKH

SURGXFWLRQ RI ELEOLRJUDSKLF UHFRUGV� UHJDUGOHVV RI WKH

VFULSW FKRVHQ E\ WKH FDWDORJLQJ DJHQF\�
�� ,W VKRXOG EH

QRWHG WKDW WKLV SUHIHUHQFH IRU XVLQJ WKH YHUQDFXODU VFULSW
LQ FDWDORJLQJ UHFRUGV LV DOVR H[SUHVVHG LQ WKH UHYLVHG YHU�
VLRQ RI WKH VHFRQG HGLWLRQ RI WKH $QJOR�$PHULFDQ
&DWDORJXLQJ 5XOHV �$$&5�U ����� UXOH ���(�� EXW XQGHU
860$5&�

WUXH QRQURPDQ WH[W� WKH VRXUFH RI WKH URPDQL]DWLRQ�
>ZDV@ UHJDUGHG DV WKH DOWHUQDWH JUDSKLF UHSUHVHQWDWLRQ
RI LWV /DWLQ >L�H� URPDQ@ VFULSW UHQGHULQJ� DQG LV DQ

RSWLRQDO DGGLWLRQ WR ELEOLRJUDSKLF UHFRUGV���

2QH FDQ XQGHUVWDQG WKH LQLWLDO PRWLYHV IRU HQVXULQJ
WKDW HQWULHV DUH DW OHDVW LQGH[HG LQ URPDQ VFULSW� EHFDXVH LQ
DQ HOHFWURQLF HQYLURQPHQW� LW LV DOPRVW FHUWDLQ WKDW URPDQ
LV DYDLODEOH RQ DOO SODWIRUPV ZRUOGZLGH� ,W FDQ RQO\ EH

KRSHG WKDW WKH DSSURYDO RI WKH 8QLYHUVDO &KDUDFWHU 6HW

�8&6��8QLFRGH LQ 0$5& �� ZLOO SURPRWH DQG IDFLOLWDWH
WKH LQFOXVLRQ� GLVSOD\� DQG H[FKDQJH RI &KLQHVH YHUQDFXODU
VFULSW LQ HOHFWURQLF ELEOLRJUDSKLF UHFRUGV��� 7KH UHFHQWO\
UHOHDVHG 0$5& �� IRUPDW DOVR DOORZV WKH LQFOXVLRQ RI VHY�
HUDO VFULSWV FRQFXUUHQWO\ ZLWKLQ RQH ELEOLRJUDSKLF UHFRUG�
HLWKHU XQGHU WKH 0$5&�� HQYLURQPHQWಧZKHUH GLIIHUHQW
VHWV RI FKDUDFWHUV DFFHVVHG YLD HVFDSH VHTXHQFH DUH XVHG

FRQFXUUHQWO\ ZLWKLQ RQH UHFRUG RU ILHOGಧRU XQGHU WKH

JOREDO 8&6�8QLFRGH HQYLURQPHQW���

1RQHWKHOHVV� LQ 1RUWK $PHULFD� URPDQ LV VWLOO

UHJDUGHG DV WKH GH IDFWR UHTXLUHG VFULSW� DV WKH PDMRULW\ RI
FRPSXWHUL]HG V\VWHPV DUH QRW \HW HTXLSSHG ZLWK WKH QHF�

HVVDU\ KDUGZDUH DUFKLWHFWXUH DQG DSSURSULDWH VRIWZDUH WR

KDQGOH QRQURPDQ VFULSW� 0DNLQJ URPDQL]HG ILHOGV D

UHTXLUHG HOHPHQW LQ WKH UHFRUGV RI QRQURPDQ LWHPV LV�
WKHUHIRUH� D VDIHJXDUG WR HQVXUH WKH XVDELOLW\ RI DOO UHFRUGV
RQ HYHU\ NLQG RI SODWIRUP� ,Q WKH FDVH RI &KLQHVH� WUDQVOLW�
HUDWHG WH[W PD\ DFWXDOO\ SURYH SDUWLFXODUO\ XVHIXO IRU GDWD
HQWU\ DQG SUREOHPV UHIHUULQJ WR ILOLQJ� ,Q DGGLWLRQ�
$QGHUVRQ KDV VKRZQ WKDW

QHDUO\ �� SHUFHQW RI DOO VRXUFHV RI ELEOLRJUDSKLF LQIRU�
PDWLRQ DERXW &KLQHVH ODQJXDJH PDWHULDOV XVHG E\ DOO

FDWDORJXH XVHUV >LQ 1RUWK $PHULFD@ GR QRW VXSSO\ WKDW

LQIRUPDWLRQ LQ &KLQHVH FKDUDFWHUV� EXW RQO\ LQ URPDQ�

L]HG IRUP���

,Q WKHVH FDVHV� XQOHVV URPDQL]HG HQWULHV DUH LQFOXGHG
LQ ELEOLRJUDSKLF UHFRUGV� XVHUV ZLOO PRVW OLNHO\ EH XQDEOH
WR WUDFH EDFN WKHLU UHIHUHQFHV VLQFH LW LV RIWHQ TXLWH GLIILFXOW
WR UHFRQVWUXFW ZLWK H[DFWLWXGH WKH RULJLQDO VFULSW IURP D

URPDQL]HG FLWDWLRQ� HVSHFLDOO\ IURP RQH UHQGHUHG LQ

PRQRV\OODEOHV�
,Q WKH FDVH RI &KLQHVH� URPDQL]DWLRQ LV DQ LQGLVSHQVD�

EOH DGGLWLRQ WR HOHFWURQLF ELEOLRJUDSKLF UHFRUGV� RQH WKDW

SURYLGHV DQ H[FHOOHQW PHDQV IRU UHWULHYDO� DV LW UHPRYHV
WKH EXUGHQ RI FRPSXWLQJ ZLWK &KLQHVH FKDUDFWHUV�
+RZHYHU� EHFDXVH RI GLDOHFWDO LQWHUIHUHQFH DQG WKH KLJK
SKRQRORJLFDO ORDG RI WKH &KLQHVH ODQJXDJH� D QXPEHU RI
HQG XVHUV PD\ H[SHULHQFH SUREOHPV LQ WUDQVFULELQJ
SLQ\LQ FRUUHFWO\� DQG PD\ EH EHWWHU VHUYHG E\ DOWHUQDWLYH
UHWULHYDO PHWKRGV�

႑ 0HWKRG DQG $QDO\VLV

([SHULPHQWDO 6HWWLQJ

'XULQJ D FRQWUROOHG H[SHULPHQW SULPDULO\ GHVLJQHG WR

PHDVXUH YDULDWLRQV LQ UHWULHYDO SHUIRUPDQFH LQ 23$& WLWOH
VHDUFKHV EDVHG RQ W\SH RI URPDQL]DWLRQ� WKLUW\ OLEUDU\
XVHUV ZHUH DVNHG WR XVH URPDQL]HG GDWD WR VHDUFK IRUW\
PRQRJUDSK WLWOHV JLYHQ WR WKHP LQ &KLQHVH FKDUDFWHUV� ��

3DUWLFLSDQWV ZHUH GLYLGHG LQWR WKUHH WUHDWPHQW JURXSV�
:*� PRQRV\OODELF SLQ\LQ �P3<�� DQG SRO\V\OODELF SLQ\LQ
�S3<�� 7KH 23$& FRQWDLQHG DOPRVW ILIW\ WKRXVDQG ELEOLR�

JUDSKLF UHFRUGV� HDFK FRQWDLQLQJ WKUHH VHSDUDWH WLWOH
ILHOGV� RQH LQ HDFK RI WKH URPDQL]HG IRUPV PHQWLRQHG�
+DOI RI WKH WLWOHV ZHUH VHDUFKHG E\ SKUDVH �H[DFW�WLWOH
PRGH� DQG KDOI ZHUH VHDUFKHG E\ NH\ZRUG �NH\ZRUG
PRGH�� 7UDQVDFWLRQ ORJV� FDSWXULQJ WKH TXHU\ VWULQJV RI
WKH SDUWLFLSDQWV� ZHUH JHQHUDWHG E\ D FRQFHDOHG ORJJLQJ
SURJUDP� $OO SDUWLFLSDQWV ZHUH SURYLGHG ZLWK LGHQWLFDO

OLVWV� H[FHSW IRU WKH VHTXHQWLDO RUGHU RI WKH WLWOHV� ZKLFK
ZDV URWDWHG WR PLQLPL]H WKH OHDUQLQJ IDFWRU�

'DWD $QDO\VLV

7KH VXFFHVV UDWH� GHILQHG DV WKH SURSRUWLRQ RI UHFRUGV
UHWULHYHG IURP WKH WRWDO QXPEHU RI UHFRUGV VHDUFKHG�
UDQJHG EHWZHHQ �� SHUFHQW DQG �� SHUFHQW GHSHQGLQJ RQ

URPDQL]DWLRQ JURXSV DQG VHDUFK PRGH� 8QVXFFHVVIXO

TXHULHV ZHUH H[WUDFWHG IURP WKH ORJV DQG VWRUHG LQ D VHS�
DUDWH ILOH� (DFK TXHU\ VWULQJ ZDV DQDO\]HG WR GHWHUPLQH
WKH FDXVH RI IDLOXUH� $V UHSRUWHG LQ DQ HDUOLHU DUWLFOH E\
WKH DXWKRU� XQVXFFHVVIXO TXHULHV ZHUH ILUVW FODVVLILHG LQWR
WZR FDWHJRULHV� SUREOHPV UHODWHG WR DJJUHJDWLRQ RI V\OOD�
EOHV� DQG SUREOHPV UHODWHG WR URPDQL]DWLRQ HUURUV��� 7KH
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ILQGLQJV UHYHDO WKDW URPDQL]DWLRQ HUURUV DFFRXQW IRU

DSSUR[LPDWHO\ RQH�WKLUG WR RQH�KDOI RI DOO HUURUV� GHSHQG�
LQJ RQ WKH URPDQL]DWLRQ JURXS �VHH WDEOH ���

5RPDQL]DWLRQ SUREOHPV ZHUH IXUWKHU FDWHJRUL]HG LQWR
IRXU PDLQ W\SHV�
႑ 5� � &KDUDFWHU PLVSURQRXQFHG RU PLVUHDG �ML UHDG DV

MLH�
႑ 5� � 3LQ\LQ ZDV XVHG LQVWHDG RI :*� RU YLFH�YHUVD

�VRQJ LQVWHDG RI VXQJ�
P 5� � 3KRQHWLF WUDQVFULSWLRQ HUURU �FKHQ LQVWHDG RI ]KHQ�

FKHQJ LQVWHDG RI FKHQ� IX LQVWHDG RI KX�
P 5� � 0LVFHOODQHRXV HUURUV �ZXDQ LQVWHDG RI ZDQ�

$V FDQ EH VHHQ IURP WKH GDWD LQ WDEOH �� PRVW RI WKH
URPDQL]DWLRQ HUURUV DUH WUDQVFULSWLRQ HUURUV FDXVHG E\
VRXQG FRQIXVLRQ RI SKRQHWLF QDWXUH �5��� XVXDOO\ FRQIX�
VLRQV EHWZHHQ TXDVL�KRPRSKRQH V\OODEOH SDLUV� QDPHO\
EHWZHHQ GHQWDO QDVDOV DQG JXWWXUDO QDVDOV �SLQ\LQ DQG

:*� Q�QJ�� EHWZHHQ DVSLUDWHG DQG XQDVSLUDWHG GHQWDO

VLELODQWV� UHWURIOH[HV DQG SDODWDOV �SLQ\LQ� ]�F� ]K�FK DQG

M�T� :*� WV�WV
� FK�FK
� FK�FK
 UHVSHFWLYHO\�� DQG EHWZHHQ
GHQWDO VLELODQW IULFDWLYHV DQG UHWURIOH[ IULFDWLYHV �SLQ\LQ�
V�VK� :*� VV�VK�� )LJXUH � JLYHV D EUHDNGRZQ RI WKHVH
HUURUV E\ W\SH� 7KH SURSRUWLRQV DUH KLJKO\ LQGLFDWLYH RI
WKH GLDOHFWDO LQWHUIHUHQFH PHQWLRQHG HDUOLHU�

႑ 6XPPDU\ DQG &RQFOXVLRQV

:* YHUVXV 3LQ\LQ

,W LV LQWHUHVWLQJ WR QRWH WKDW XVH RI ZURQJ URPDQL]DWLRQ �5�

HUURUV� RQO\ RFFXUUHG LQ WKH :* JURXS� 'XULQJ :*

VHDUFKHV� SDUWLFLSDQWV ZRXOG RFFDVLRQDOO\ UHYHUW WR XVLQJ
SLQ\LQ� 6LQFH VWXG\ VXEMHFWV ZHUH� E\ WKHLU RZQ DGPLVVLRQ�
PRUH IDPLOLDU ZLWK SLQ\LQ WKDQ ZLWK :*� RQH FRXOG VSHF�
XODWH WKDW� ZKHQ WKLV RFFXUUHG� WKH\ ZHUH LQDGYHUWHQWO\
VOLSSLQJ EDFN LQWR WKHLU GRPLQDQW PRGH �SLQ\LQ�� 1RW VXU�
SULVLQJO\� WKHUH ZDV QR PDQLIHVWDWLRQ RI WKH RSSRVLWH DV WKH
UHYHUVH SKHQRPHQRQ ZDV QRW REVHUYHG� /HYHO RI IDPLOLDU�

LW\ LV DOVR VXVSHFWHG WR EH WKH PDLQ IDFWRU IRU WKH ORZHU VXH�
FHVV UDWH REVHUYHG LQ WKH :* JURXS DV VKRZQ LQ WDEOH ����

1RWLFH KRZHYHU WKDW WKH QXPEHU RI SKRQHWLF WUDQ�

VFULSWLRQ HUURUV �5�� LV PXFK VPDOOHU IRU :* VHDUFKHV�

$OWKRXJK WKLV PD\ VHHP VXUSULVLQJ DW ILUVW JODQFH� LW FDQ
EH H[SODLQHG E\ WKH IDFW WKDW :* LV� LQ D ZD\� PRUH �IRU�

JLYLQJ� WKDQ SLQ\LQ ZKHQ XVLQJ HLWKHU DVSLUDWHG�XQDVSL�
UDWHG LQLWLDO VLELODQWV RU WKH UHWURIOH[ RU SDODWDO FRQVRQDQWV
LQ VHDUFK TXHULHV� VLQFH WKH DVSLUDWLRQ PDUN LV QRW

LQGH[HG� 7KHUHIRUH� HYHQ LI WKH HQG XVHU FRQIXVHV� IRU

H[DPSOH� WKH VRXQGV FKHQ DQG FK
HQ� WKLV KDV QR FRQVH�

TXHQFH VLQFH ERWK FKHQ DQG FK
HQ DUH LQGH[HG DV FKHQ� 7KLV�
KRZHYHU� LPSDFWV QHJDWLYHO\ RQ WKH SUHFLVLRQ UDWH� 7KLV

SKHQRPHQRQ LV QRW PDQLIHVWHG LQ SLQ\LQ VHDUFKHV VLQFH

WKH GLVWLQFWLRQ EHWZHHQ DVSLUDWHG DQG XQDVSLUDWHG FRQVR�

QDQWV LV H[SUHVVHG E\ XVLQJ D GLVWLQFW URPDQ OHWWHU RU

JURXS RI OHWWHUV �]�F� ]K�FK� M�T�� DQG LQ WKH DERYH H[DP�

7DEOH �� 1XPEHU RI (UURUV E\ 7\SH �$YHUDJH SHU 8QVXFFHVVIXO
4XHU\�

:* JURXS P3< JURXS S3< JURXS
1R� � 1R� � 1R� �

���� �� ���� �� ���� ��

���� �� ���� �� ���� ��

7DEOH �� $YHUDJH 1XPEHU RI 5RPDQL]DWLRQ (UURUV SHU 8QVXFFHVVIXO
4XHU\

:* JURXS P3< JURXS S3< JURXS
1R� � 1R� � 1R� �

U� ���� ���� ���� ���� ���� ����

U� ���� ���� � � � �

U� ���� ���� ���� ���� ���� ����

U� ���� ���� ���� ���� ���� ���

7RWDO ���� ��� ���� ��� ���� ���

)ULFDWLYH�([SOHWLYH

1DVDO

2WKHU

:* P3< S3<

)LJXUH �� $YHUDJH 1XPEHU RI (UURUV 5HODWHG WR 3KRQHWLF
7UDQVFULSWLRQ SHU 8QVXFFHVVIXO 4XHU\

7DEOH �� 6XFFHVV 5DWH �0HDQ�

:* JURXS P3< JURXS S3< JURXS
� Q � Q � Q

([DFW�WLWOH PRGH ���� � ���� �� ���� ��

.H\ZRUG PRGH ���� � ���� �� ���� ��
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SLH WKH V\OODEOHV DUH ZULWWHQ ]KHQ DQG FKHQ UHVSHFWLYHO\�
ZKLFK SURGXFHV WZR GLIIHUHQW LQGH[ WRNHQV�

NH\ZRUG >PRGH@ LV EHWWHU EHFDXVH \RX FDQ VHOHFW ZRUGV
WKDW GR QRW KDYH WKHVH VRXQGV�

,5RPDQL]DWLRQ $V D 0HDQV IRU
5HWULHYDO

7KH KLJK VXFFHVV UDWHV PHDVXUHG IRU WKH UHWULHYDO WDVN
�WDEOH �� LQGLFDWH WKDW URPDQL]DWLRQ LV� LQ PRVW FDVHV� D

IDLUO\ HIIHFWLYH PHDQV IRU UHWULHYDO RI &KLQHVH ODQJXDJH
WLWOHV� 2Q WKH RWKHU KDQG� WKH QXPEHU RI HUURUV GLUHFWO\
DWWULEXWDEOH WR URPDQL]DWLRQ LV IDLUO\ KLJK� )LJXUH �
UHYHDOV WKDW WKH GLVWULEXWLRQ RI WKH QXPEHU RI HUURUV SHU
SDUWLFLSDQW IROORZV D ELPRGDO SDWWHUQ� ZKLFK LQGLFDWHV
WKDW DOWKRXJK URPDQL]DWLRQ ZDV QRW WRR SUREOHPDWLF IRU
D ODUJH QXPEHU RI SDUWLFLSDQWV� LW DSSHDUHG WR KDYH EHHQ

YHU\ SUREOHPDWLF IRU VRPH�
6RPH SDUWLFLSDQWV DWWHVWHG WR WKLV GLIILFXOW\ GXULQJ

SRVW�VHDUFK LQWHUYLHZV�

3DUWLFLSDQW ���� 0DVWHULQJ RI SLQ\LQ LV RND\ LI \RX DUH

IURP %HLMLQJ EXW IRU PRVW SHRSOH IURP WKH 6RXWK WKH
]�]K� V�VK� DQG DOVR Q�QJ VRXQGV DUH TXLWH FRQIXVLQJ����
>VR@ , KDG WR PRGLI\ WKH TXHULHV TXLWH RIWHQ�

3DUWLFLSDQW ���� 6SHOOLQJ RI SLQ\LQ LV VRPHWLPHV FRQ�

IXVLQJ�
3DUWLFLSDQW ���� 7KH WDVN ZDV QRW GLIILFXOW EXW SURQXQ�
FLDWLRQ LV VRPHWLPHV D SUREOHP�
3DUWLFLSDQW ���� ,W ZDV VRPHWLPHV GLIILFXOW IRU PH WR

GLIIHUHQWLDWH EHWZHHQ VRXQGV VXFK DV V�VK� FK�]K� VR WKH

႑ )XUWKHU 5HVHDUFK

$V FDQ EH VHHQ� D ODUJH QXPEHU RI VHDUFK IDLOXUHV DUH

GLUHFWO\ DWWULEXWHG WR URPDQL]DWLRQ HUURUV LQ WKH TXHU\
VWULQJV LQSXW E\ WKH SDUWLFLSDQWV� 7KH PDLQ FRQFOXVLRQ WR

EH GUDZQ IURP WKLV LV WKDW XVLQJ URPDQL]DWLRQ DV WKH SUL�
PDU\ UHWULHYDO WHFKQLTXH LQ 23$&V VWLOO UHPDLQV UDWKHU

SUREOHPDWLF IRU PDQ\ HQG XVHUV� ,W ZRXOG WKHUHIRUH EH
GHVLUDEOH WR LQYHVWLJDWH WKH SRVVLELOLW\ RI SURYLGLQJ RWKHU
PHDQV RI UHWULHYDO� PRVW SUREDEO\ FKDUDFWHU�EDVHG� DV DQ

DOWHUQDWLYH IRU UHWULHYDO RI &KLQHVH�ODQJXDJH UHFRUGV LQ
23$&V� 7KLV LV FHUWDLQO\ IHDVLEOH� DV PRVW 23$&V DUH QRZ
DFFHVVLEOH DQG VHDUFKDEOH WKURXJK :HE EURZVHUV� 7KH

DGRSWLRQ RI WKH JOREDO 8&6�8QLFRGH FKDUDFWHU VHW LQ
0$5& �� VKRXOG IDFLOLWDWH DQG LPSURYH PXOWLVFULSW
VHDUFKLQJ LQ :HE�EDVHG ELEOLRJUDSKLF GDWDEDVHV�

5HIHUHQFHV DQG 1RWHV

�� /LEUDU\ RI &RQJUHVV� /LEUDU\ RI &RQJUHVV :LOO &RQYHUW WR

3LQ\LQ IRU 5RPDQL]DWLRQ RI &KLQHVH� ����� $FFHVVHG $XJ� ���
����� KWWS���OFZHE�ORF�JRY�FDWGLU�SLQ\LQ��KWPO�

�� 3HWHU =KRX� �6XPPDU\ 5HSRUW RQ 3LQ\LQ &RQYHUVLRQ

3ODQQLQJ 0HHWLQJ LQ :DVKLQJWRQ '�&��� &KLQHVH /LEUDULDQVKLS� $Q
,QWHUQDWLRQDO (OHFWURQLF -RXUQDO� QR� � ������� $FFHVVHG $XJ� ���
����� ZZZ�ZKLWHFORXGV�FRP�LFOF� FOLHM �FO��KWP�

�ಧ� ��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

1XPEHU RI (UURUV

)LJXUH �� 7RWDO 1XPEHU RI 5RPDQL]DWLRQ (UURUV RI (DFK 3DUWLFLSDQW
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�� =KRX <RXJXDQJ� =KRQJJXR \XZHQ ]RQJKHQJ WDQ ��*HQHUDO
'LVFXVVLRQ RQ WKH &KLQHVH /DQJXDJH� LQ &KLQHVH� �%HLMLQJ�
5HQPLQ MLDR\X FKXEDQVKH� ������

�� /HH 6KLQ�<LQJ� -DPHV :� 6WLJOHU� DQG +DUROG :� 6WHYHQVRQ�
�%HJLQQLQJ 5HDGLQJ LQ &KLQHVH DQG (QJOLVK�� LQ $FTXLVLWLRQ RI
5HDGLQJ 6NLOOV� &XOWXUDO &RQVWUDLQWV DQG &RJQLWLYH 8QLYHUVDOV� HG� %�
5� )RRUPDQ DQG $� :� 6LHJHO� �+LOOVGDOH� 1�-�� /� (UOEDXP

$VVRFLDWHV� ������ ������� 6KX +XD DQG 5LFKDUG &� $QGHUVRQ�
�5ROH RI 5DGLFDO $ZDUHQHVV LQ WKH &KDUDFWHU DQG :RUG

$FTXLVLWLRQ RI &KLQHVH &KLOGUHQ�� 5HDGLQJ 5HVHDUFK 4XDUWHUO\ ���
QR� � ������� ������

�� -RKQ 'H)UDQFLV� �7KH :K\ RI 3LQ\LQ *UDSKHPH
6HOHFWLRQ�� -RXUQDO RI WKH &KLQHVH /DQJXDJH 7HDFKHUV $VVRFLDWLRQ ���
QR� � ������� �����

�� +ZDQJ +VXDQ�IDQ HW DO�� �5RPDQL]DWLRQ 0XVW 6WULNH D

%DODQFH�� 7DLSHL 7LPHV� � -DQ� ����� $FFHVVHG $XJ� ��� �����
ZZZ�WDLSHLWLPHV�FRP�FKQHZV������������VWRU\�����������
>LQ &KLQHVH� %LJ� HQFRGLQJ@�

�� 'H)UDQFLV� �7KH :K\ RI 3LQ\LQ *UDSKHPH 6HOHFWLRQ�� ��
�� =KRX <RXJXDQJ� �*HQHUDO 'LVFXVVLRQ RQ WKH &KLQHVH

/DQJXDJH�� ���� >1RWH WKDW@ HU PD\ EH FRQVLGHUHG DV D GLJUDSK�
EULQJLQJ WKH WRWDO WR ILYH ������

�� ,ELG� ����
��� ,QWHUQDWLRQDO 3KRQHWLF $VVRFLDWLRQ� +DQGERRN RI WKH

,QWHUQDWLRQDO 3KRQHWLF $VVRFLDWLRQ� $ *XLGH WR WKH 8VH RI WKH
,QWHUQDWLRQDO 3KRQHWLF $OSKDEHW �&DPEULGJH� &DPEULGJH 8QLY� 3U��
������ +HUH DQG WKURXJKRXW WKLV SDSHU� SURQXQFLDWLRQV JLYHQ LQ
VTXDUH EUDFNHWV DUH JLYHQ LQ WKH ,QWHUQDWLRQDO 3KRQHWLF $OSKDEHW
QRWDWLRQ�
��� 7KH DFWXDO D\Q LV XVHG� IRU H[DPSOH� LQ WKH WUDQVFULSWLRQ RI

$UDELF WR UHSUHVHQW WKH SKDU\QJHDO YRLFHG IULFDWLYH� 7KH FKDUDF�
WHU XVHG LQ :* IRU WKH DVSLUDWLRQ PDUN LV WKH �UHYHUVHG FRPPD��
FKDUDFWHU 8QLFRGH 8���%'� DQG KDV WKH DSSHDUDQFH RI DQ DSRV�
WURSKH� IOLSSHG OHIW�WR�ULJKW �IURP D SHUVRQDO H�PDLO FRPPXQLFD�
WLRQ ZLWK .HQ :KLVWOHU� 7HFKQLFDO 'LUHFWRU� 8QLFRGH��
��� 'H)UDQFLV� �7KH :K\ RI 3LQ\LQ *UDSKHPH 6HOHFWLRQ�� ��

2QO\ LQ WKH FDVH RI OX DQG QLO LV WKH GLHUHVLV UHDOO\ QHFHVVDU\ WR

GLVDPELJXDWH WKHP IURP WKH V\OODEOHV OX DQG QX UHVSHFWLYHO\ �OXH
DQG QXH DUH QRW YDOLG &KLQHVH V\OODEOHV VR WKHUH LV QRW UHDOO\ D

QHHG WR XVH WKH GLHUHVLV IRU GLVDPELJXDWLRQ�� 'H)UDQFLV VWDWHV

WKDW LW LV SHUPLVVLEOH WR UHSODFH X ZLWK WKH GLDJUDSK \X� DQG ZULWH
O\X DQG Q\X LQVWHDG� WKH VDPH ZD\ LW LV �DOORZHG� WR UHSODFH D� R�

DQG LL ZLWK DH� RH� DQG XH LQ *HUPDQ�
��� &OHPHQW $UVHQDXOW� �&RQYHUVLRQ RI :DGH�*LOHV WR 3LQ\LQ�

$Q (VWLPDWLRQ RI (IILFLHQF\ ,PSURYHPHQW LQ 5HWULHYDO IRU ,WHP�

6SHFLILF 23$& 6HDUFKHV�� &DQDGLDQ -RXUQDO RI ,QIRUPDWLRQ DQG

/LEUDU\ 6FLHQFH ��� QR� � ������� �����
��� +DQV +� :HOOLVFK� 7KH &RQYHUVLRQ RI 6FULSWV� ,WV 1DWXUH�

+LVWRU\� DQG 8WLOL]DWLRQ �1HZ <RUN� :LOH\� ������ ���
��� =KRX <RXJXDQJ� �*HQHUDO 'LVFXVVLRQ RQ WKH &KLQHVH

/DQJXDJH�� ������ &HUWDLQ VRXUFHV FRQVLGHU WKDW WKHUH DUH HLJKW
PDMRU GLDOHFWV� DV WKH\ UHJDUG 6RXWKHUQ 0LQ DQG 1RUWKHUQ 0LQ DV

WZR VXIILFLHQWO\ GLVWLQFW JURXSV� -RKQ 'H)UDQFLV� 7KH &KLQHVH

/DQJXDJH� )DFW DQG )DQWDV\ �+RQROXOX� 8QLY� RI +DZDLL 3U�� ������

��� %DR =KLPLQJ� 7KH 6WUXFWXUH RI 7RQH �1HZ <RUN� 2[IRUG� 2[IRUG
8QLY� 3U�� ������ ��
��� &KDR <XHQ 5HQ� $ *UDPPDU RI 6SRNHQ &KLQHVH �%HUNHOH\�

8QLY� RI &DOLIRUQLD 3U�� ������ ���
��� & VWDQGV IRU FRQVRQDQW� 9 IRU YRZHO� DQG < IRU VHPL�

YRZHO�
��� &KDR� $ *UDPPDU RI 6SRNHQ &KLQHVH� ���
��� 3DXO /� .LQJ� �&RQWH[WXDO )DFWRUV LQ &KLQHVH 3LQ\LQ

:ULWLQJ� �3K�'� GLVV�� &RUQHOO 8QLY�� ������ 80, ��������� ���
��� &KDR <XHQ 5HQ� 0DQGDULQ 3ULPHU� $Q ,QWHQVLYH &RXUVH LQ

6SRNHQ &KLQHVH �&DPEULGJH� +DUYDUG 8QLY� 3U�� ������ ��
��� .LQJ� �&RQWH[WXDO )DFWRUV LQ &KLQHVH 3LQ\LQ :ULWLQJ��

������ 4XRWLQJ ;X %DRKXD LQ WHOHSKRQH FRQYHUVDWLRQ ZLWK
DXWKRU� 6HH DOVR =KRX <�� �*HQHUDO 'LVFXVVLRQ RQ WKH &KLQHVH

/DQJXDJH�� ��� ZKR HVWLPDWHV WKDW RYHU WZR�WKLUGV RI WKH SRSX�
ODWLRQ RI PDLQODQG &KLQD VSHDNV RQH RI WKH IRXU PDLQ IRUPV RI
0DQGDULQ�
��� ,6%' 5HYLHZ &RPPLWWHH :RUNLQJ *URXS� ,6%'�*��

*HQHUDO ,QWHUQDWLRQDO 6WDQGDUG %LEOLRJUDSKLF 'HVFULSWLRQ� $QQRWDWHG
7H[W� UHY� HG� �0XQLFK� 6DXU� ������ ����
��� -RDQ 0� $OLSUDQG� �/LQNDJH LQ 860$5& %LEOLRJUDSKLF

5HFRUGV�� &DWDORJLQJ DQG &ODVVLILFDWLRQ 4XDUWHUO\ ��� QR� � �������
����� (PSKDVLV LQ RULJLQDO WH[W� /LEUDU\ RI &RQJUHVV� 0$5& ��
&RQFLVH %LEOLRJUDSKLF� 0XOWLVFULSW 5HFRUGV� $FFHVVHG $XJ� ���
����� KWWS���OFZHE�ORF�JRY�PDUF�ELEOLRJUDSKLF�HFEGPXOWL�KWPO�
1RWH WKDW LQ WKH QHZO\ DGRSWHG 0$5& �� IRUPDW DQ\ VFULSW FDQ
EH FRQVLGHUHG DV WKH SULPDU\ VFULSW�
��� /LEUDU\ RI &RQJUHVV� 0$5& �� 6SHFLILFDWLRQV IRU 5HFRUG

6WUXFWXUH� &KDUDFWHU 6HWV� DQG ([FKDQJH 0HGLD� &KDUDFWHU VHWV
3W� �� 86&�8QLFRGH (QYLURQPHQW� $FFHVVHG $XJ� ��� �����
KWWS� � � OFZHE�ORF �JRY �PDUF �VSHFLILFDWLRQV�VSHFFKDUXFV�KWPO�
8QLFRGH &RQVRUWLXP� 7KH 8QLFRGH 6WDQGDUG� 9HUVLRQ ����

�5HDGLQJ� 0DVV� $GGLVRQ�:HVOH\� ������
��� /LEUDU\ RI &RQJUHVV� 0$5& �� 6SHFLILFDWLRQV IRU 5HFRUG

6WUXFWXUH� &KDUDFWHU 6HWV� DQG ([FKDQJH 0HGLD� &KDUDFWHU 6HWV 3W�
�� 0$5&�� (QYLURQPHQW� $FFHVVHG $XJ� ��� ����� KWWS���
OFZHE�ORF�JRY�PDUF�VSHFLILFDWLRQV�VSHFFKDUPDUF��KWPO�
��� -DPHV '� $QGHUVRQ� �$ &RPSDUDWLYH 6WXG\ RI 0HWKRGV RI

$UUDQJLQJ &KLQHVH /DQJXDJH $XWKRU�7LWOH &DWDORJV LQ /DUJH
$PHULFDQ &KLQHVH /DQJXDJH &ROOHFWLRQV� �3K�'� GLVV��
&ROXPELD 8QLY�� ������ 80, �������������
��� &OHPHQW $UVHQDXOW� �:RUG 'LYLVLRQ LQ WKH 7UDQVFULSWLRQ

RI &KLQHVH 6FULSW LQ WKH 7LWOH )LHOGV RI %LEOLRJUDSKLF
5HFRUGV�
&DWDORJLQJ DQG &ODVVLILFDWLRQ 4XDUWHUO\ ��� QR� � �������
�������
��� &OHPHQW $UVHQDXOW� �7HVWLQJ WKH ,PSDFW RI 6\OODEOH

$JJUHJDWLRQ LQ 5RPDQL]HG )LHOGV RI &KLQHVH /DQJXDJH
%LEOLRJUDSKLF 5HFRUGV�� LQ &ODUH %HJKWRO� /\QQH &� +RZDUWK�
DQG 1DQF\ -� :LOOLDPVRQ� HGV�� '\QDPLVP DQG 6WDELOLW\ LQ

.QRZOHGJH 2UJDQL]DWLRQ� 3URFHHGLQJV RI WKH 6L[WK ,QWHUQDWLRQDO ,6.2
&RQIHUHQFH� ����� -XO\ ����� 7RURQWR� &DQDGD �:XU]EHUJ�
*HUPDQ\� (UJRQ 9HUODJ� ������ �������
��� 7KH VXFFHVV UDWH LV GHILQHG DV WKH QXPEHU RI LWHPV IRXQG

RYHU WKH WRWDO QXPEHU RI LWHPV VHDUFKHG�
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)LQG LW� )DVWHU�
<RX MXVW JRW D UHTXHVW IRU D OLVW RI
JURFHU\ VWRUHV LQ D WKUHH�VWDWH DUHD

ZLWK PRUH WKDQ �� HPSOR\HHV�

<RX FRXOG VHDUFK WKURXJK GR]HQV
RI UHIHUHQFH VRXUFHV WR FUHDWH WKDW

OLVW� 2U� \RX FRXOG FDOO WKH /LEUDU\
'LYLVLRQ RI LQIR86$�

:H RIIHU WKH FRXQWU\
V PRVW

H[WHQVLYH GDWDEDVHV RI EXVLQHVV DQG

UHVLGHQWLDO LQIRUPDWLRQ� $QG� \RX
FKRRVH WKH IRUPDW \RX ZDQW� SULQW�
&'�520 RU YLD WKH ,QWHUQHW�

:DQW PRUH LQIRUPDWLRQ" &DOO XV

WRGD\ DW �������������� RU

H�PDLO� OLEUDU\#LQIR86$�FRP�

<RXU VHDUFK LV RYHU�

���� 6� ��WK &LUFOH 
 3�2� %R[ ����� ವ 2PDKD� 1( �����
3KRQH� ����� �������� ವ )D[� ����� �������� ವ ZZZ�OLEUDU\86$�FRP

�����



%ULQJLQJ 7KHP ,Q DQG &KHFNLQJ
7KHP 2XW� /DSWRS 8VH LQ WKH

0RGHUQ $FDGHPLF /LEUDU\
-DVRQ 9DXJKDQ

DQG %UHWW %XUQHV

/DSWRS FRPSXWHUV SURYLGH XQVXUSDVVHG IOH[LELOLW\ DQG

FRQYHQLHQFH IRU VWXGHQWV LQ WKH PRGHUQ DFDGHPLF HQYL�

URQPHQW� 0DQ\ OLEUDULHV� LQFOXGLQJ WKH 8QLYHUVLW\ RI
1HYDGD�/DV 9HJDV
V �81/9� /LHG /LEUDU\� DOORZ VWX�

GHQWV WR EULQJ LQ WKHLU RZQ ODSWRSV RU FKHFN RXW OLEUDU\�
RZQHG ODSWRSV DQG FRQQHFW WR WKH LQVWLWXWLRQ
V KLJK�VSHHG
QHWZRUN� :KLOH RIIHULQJ XQVXUSDVVHG FRQYHQLHQFH� ODSWRS
XVH PXVW EH WHPSHUHG ZLWK DSSURSULDWH DXWKHQWLFDWLRQ�
VHFXULW\� DQG DGGLWLRQDO SURFHGXUDO SROLFLHV WR HQVXUH WKDW

VXFK SULYLOHJHV DUH QRW DEXVHG� ,Q DGGLWLRQ� OLEUDULHV PXVW
EH SUHSDUHG WR DFFRPPRGDWHILQDQFLDO DQG VWDII�WLPH FRVWV

DVVRFLDWHG ZLWK VXFK SURJUDPV�

$
KRW QHZ WUHQG LQLWLDWHG E\ PDQ\ DFDGHPLF OLEUDULHV
LV DOORZLQJ SDWURQV WR XVH ODSWRSV FRQQHFWHG WR WKH

OLEUDU\
V QHWZRUN� 0RGHUQ OLEUDULHV DUH RIWHQ ZLUHG
LQ PDQ\ SODFHV� DQG ROGHU OLEUDULHV KDYH WKH RSWLRQ WR DGG
DGGLWLRQDO ZLULQJ RU WR LQYHVWLJDWH ZLUHOHVV VROXWLRQV�
7KLV DOORZV SDWURQV WR XVH D FRPSXWHU ZLWKLQ TXLHW VWXG\
URRPV RU ZKLOH UHOD[LQJ RQ ORXQJH IXUQLWXUH� 6LQFH WKH

RSHQLQJ RI 81/9
V /LHG /LEUDU\ LQ -DQXDU\ ����� VWX�
GHQWV KDYH KDG WKH RSWLRQ WR EULQJ LQ WKHLU RZQ ODSWRSV
DQG WDNH DGYDQWDJH RI WKH OLEUDU\
V IDVW QHWZRUN FRQQHF�

WLRQ� XVLQJ WKHLU RZQ ODSWRSV ZLWK WKHLU RZQ SURJUDPV
DQG SHUVRQDO VHWXSV ZLWK ZKLFK WKH\ DUH IDPLOLDU�

6LPLODUO\� /LHG /LEUDU\ EHJDQ FLUFXODWLQJ OLEUDU\�RZQHG
ODSWRSV WR VWXGHQWV EHJLQQLQJ LQ IDOO �����

)URP WKH VWDUW� WKH QHZ ��������VTXDUH�IRRW PDLQ /LHG
/LEUDU\ ZDV GHVLJQHG DQG EXLOW WR DFFRPPRGDWH WKRX�
VDQGV RI 3&V� 'DWD DQG SRZHU FRQQHFWLRQV DUH LQWHJUDWHG
GLUHFWO\ LQWR ERWK WDEOHV DQG FDUUHOV� DQG LQ WKH IXWXUH� ODS�
WRS FRQQHFWLRQV ZLOO EH DFWLYDWHG ZLWKLQ WKH IORRUV QHDU

ORXQJH FKDLUV� 6XFK IOH[LELOLW\ DOORZV XVHUV WR EULQJ LQ
WKHLU ODSWRSV DQG SOXJ LQ EDVLFDOO\ DQ\ZKHUH� 5HJDUGOHVV
RI ZKR RZQV WKH ODSWRSಧWKH VWXGHQW RU WKH OLEUDU\ಧ
WKHUH DUH QXPHURXV LVVXHV DQG SROLF\ GHFLVLRQV WKDW
VKRXOG EH PDGH SULRU WR LPSOHPHQWLQJ VXFK D SURJUDP�
)RU VWXGHQWV EULQJLQJ LQ WKHLU RZQ XQLWV� D PDMRU LVVXH LV
DXWKHQWLFDWLRQ WR WKH OLEUDU\ QHWZRUN� )RU WKRVH FKHFNLQJ
RXW ODSWRSV� LVVXHV LQFOXGH FKHFN�RXW SROLFLHV� UHWXUQ

SROLFHV� DQG GDPDJH DVVHVVPHQW� 7KLV DUWLFOH ORRNV DW KRZ
WKH 81/9 OLEUDULHV DUH RIIHULQJ ERWK RI WKHVH VHUYLFHV� DV
ZHOO DV SURYLGLQJ D VXPPDU\ DQDO\VLV RI KRZ VHOHFWHG
RWKHU OLEUDULHV DUH RIIHULQJ VLPLODU VHUYLFHV�

-DVRQ 9DXJKDQ �MYDXJKDQ#FFPDLO�QHYDGD�HGX� LV +HDG�
6\VWHPV 6HFWLRQ� DQG %UHWW %XUQHV �EUHWW�EXUQHV #

FFPDLO�QHYDGD�HGX� LV 1HWZRUN 6SHFLDOLVW DW WKH 8QLYHUVLW\
/LEUDULHV� 8QLYHUVLW\ RI 1HYDGD�/DV 9HJDV�

႑ 7KH /,1$6 6\VWHP� 3DWURQV
%ULQJLQJ LQ 7KHLU 2ZQ /DSWRSV

$ V\VWHP DOORZLQJ VWXGHQWV WR EULQJ LQ WKHLU SHUVRQDO ODS�
WRSV DQG FRQQHFW WR WKH OLEUDU\
V QHWZRUN ZDV LQ SODFH
ZKHQ /LHG /LEUDU\ RSHQHG LQ -DQXDU\ ����� 7KLV ZDV ODWHU
H[SDQGHG WR DOVR LQFOXGH WKH $UFKLWHFWXUH 6WXGLHV EUDQFK

OLEUDU\� 0DQ\ LVVXHV DIIHFWLQJ OLEUDU\�RZQHG ODSWRSV DUH

QRW UHOHYDQW ZLWK SHUVRQDO ODSWRSV DV WKHUH DUH QR FLUFXOD�
WLRQ SDUDPHWHUV� GDPDJH DVVHVVPHQWV� RU ILQH UDWHV WR

GHWHUPLQH� +RZHYHU� DXWKHQWLFDWLRQ DQG VHFXULW\ DUH

PDMRU FRQFHUQV� %\ PDNLQJ DYDLODEOH LWV QHWZRUN
UHVRXUFHV WR SDWURQV� WKH OLEUDU\ LQKHULWV D FHUWDLQ DPRXQW
RI UHVSRQVLELOLW\� $V XQLYHUVLW\ SROLF\ DQG FRPPRQ VHQVH

GLFWDWH� DOO XVHUV PXVW DXWKHQWLFDWH HDFK WLPH SULRU WR

JDLQLQJ DFFHVV WR WKH OLEUDU\
V QHWZRUN� $ UDQJH RI RSWLRQV
H[LVW DQG GLIIHUHQW LQVWLWXWLRQV WDNH YDULRXV DSSURDFKHV
ZLWK DXWKHQWLFDWLRQ� 81/9 ZDQWHG D VWUDLJKWIRUZDUG
V\VWHP� HDV\ WR PDLQWDLQ� WKDW ZRXOG QRW UHTXLUH WKH QHHG
WR LQVWDOO VSHFLDO VRIWZDUH RQ WKH SDWURQ
V ODSWRS�

:KHQ OLEUDU\ VWDII FRQWUROV WKH QHWZRUN KDUGZDUH

SURYLGHG WR WKH SDWURQ� DSSURSULDWH V\VWHP�HQIRUFHG
SROLFLHV SURYLGH D OHYHO RI VHFXULW\� )RU LQVWDQFH� WKH

OLEUDU\ FDQ DPHOLRUDWH WKH ULVN RI D XVHU H[HFXWLQJ PDOL�
FLRXV VRIWZDUH DJDLQVW UHPRWH WDUJHWV RU DEXVLQJ OHJLWL�
PDWH VRIWZDUH �VXFK DV FRQILJXULQJ D URJXH ILOH�WUDQVIHU
SURWRFRO �)73� VHUYHU ZLWK WKH LQWHQW WR LOOHJDOO\ GLVWULEXWH
VRIWZDUH ZLWKRXW DSSURSULDWH OLFHQVLQJ�� %\ DOORZLQJ
SDWURQV WR XVH WKHLU RZQ ODSWRSV IRU QHWZRUN DFFHVV� WKH

OLEUDU\ VXUUHQGHUV WKLV DELOLW\ WR SUHYHQW WKH XVH RI PDOL�
FLRXV VRIWZDUH� RU WKH DEXVH RI OHJLWLPDWH VRIWZDUH�

7KH UDQJH RI SRVVLEOH PDOLFLRXV DFWLYLWLHV LQ ZKLFK D

SDWURQ FRXOG HQJDJH LV OLPLWHG RQO\ E\ WKH LPDJLQDWLRQ�
7ZR SDUWLFXODUO\ VDOLHQW FRQFHUQV DUH WKH SRWHQWLDO XVH RI
OLEUDU\ UHVRXUFHV WR LOOHJDOO\ GLVWULEXWH RU FROOHFW HOHFWURQLF
PHGLD RU VHOI�UHSOLFDWLQJ VRIWZDUH DQG WR DWWHPSW WR JDLQ
LOOHJDO DFFHVV WR V\VWHPV� +LJK EDQGZLGWK FRQQHFWLYLW\ LV
FUXFLDO WR RQH ZKR ZLVKHV WR PDNH DYDLODEOH� RU WR LOOHJDOO\
REWDLQ� FRSLHG VRIWZDUH� PXVLF� YLGHRV� RU ERRNV�
1XPHURXV ZD\V H[LVW WR H[FKDQJH WKLV PHGLD RYHU WKH
,QWHUQHW� LQFOXGLQJ XVH RI ,QWHUQHW 5HOD\ &KDW �,5&�� )73�
DQG 3HHU�WR�3HHU FOLHQW VRIWZDUH �VXFK DV .D=D$� *QXWHOOD�
RU $XGLR*DOD[\�� %H\RQG WKH REYLRXV OHJDO LPSOLFDWLRQV�
WKLV DFWLYLW\ FDQ SURGXFH DQ XQQHFHVVDU\ EXUGHQ RQ WKH
QHWZRUN LQIUDVWUXFWXUH� XVXUSLQJ EDQGZLGWK WKDW PD\ RWK�
HUZLVH EH XVHG IRU OHJLWLPDWH UHVHDUFK DFWLYLWLHV�

$ VHFRQG FRQFHUQ� XVHUV DWWHPSWLQJ WR FUDFN DQG REWDLQ
DFFHVV WR RWKHU V\VWHPV RU QHWZRUNV� LV EHFRPLQJ D VHULRXV
WKUHDW� 7KHUH ZDV D WLPH ZKHQ D �FUDFNHU� �D SURJUDPPHU
ZKR HQJDJHV LQ WKH DFW RI DWWHPSWLQJ WR JDLQ DFFHVV LOOH�
JDLO\ WR D FRPSXWHU V\VWHP RU QHWZRUN� KDG WR EH D YHU\
SURILFLHQW SURJUDPPHU WR DFFRPSOLVK WKHLU JRDOV� 6XFK
FUDFNHUV DUH RIWHQ PRWLYDWHG E\ WKH FKDOOHQJH LWVHOI RU E\ D

GHVLUH WR LQIOLFW GDPDJH� ,W ZDV UHFHQWO\ UHSRUWHG E\
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1HWZRUN :RUOG 1HZV WKDW WKH .RXUQLNRYD YLUXV ZKLFK
LQIOLFWHG RYHU �������� ZRUWK RI GDPDJH WR ILIW\�ILYH YLH�
WLPV ZDV ASURGXFHG E\ DQ LQGLYLGXDO ZKR ZDV QRW D SUR�
JUDPPHU� 7KH SHUSHWUDWRU XVHG D ZRUP�PDNLQJ WRRO NLW WR
JHQHUDWH PDOLFLRXV VRIWZDUH� 6LPLODU NLWV� NQRZQ DV URRW

NLWV� DUH DYDLODEOH WKDW DOORZ SHRSOH ZLWK YLUWXDOO\ QR WHFK�
QLFDO NQRZOHGJH WR REWDLQ DFFHVV WR VHUYHUV DQG LQIOLFW

GDPDJH E\ UHPRYLQJ RU FRUUXSWLQJ GDWD� REWDLQLQJ SURSUL�
HWDU\ RU FRQILGHQWLDO LQIRUPDWLRQ� RU XVLQJ WKH EUHDFKHG
VHUYHU WR ODXQFK DWWDFNV DJDLQVW DQRWKHU V\VWHP�

&UDFNHUV FDQ XVH EUHDFKHG VHUYHUV WR ODXQFK D

'LVWULEXWHG 'HQLDO RI 6HUYLFH �''R6� DWWDFN DJDLQVW D SDU�
WLFXODU VHUYHU �XVXDOO\ D :HE VHUYHU�� $ ''R6 DWWDFNHU

DWWHPSWV WR EUHDFK PDQ\ VHUYHUV� LQVWDOOLQJ VRIWZDUH WKDW
LQ HVVHQFH PDNHV PDQ\ UHSHDWHG UHTXHVWV DJDLQVW D SDU�
WLFXODU :HE VHUYHU� ,I HQRXJK VHUYHUV DUH UXQQLQJ WKLV VRIW�
ZDUH� WKH WDUJHW VHUYHU FDQ EH RYHUZKHOPHG ZLWK WUDIILF
DQG VWRS UHVSRQGLQJ WR OHJLWLPDWH UHTXHVWV� $WWHPSWV WR

WUDFN WKH SHUSHWUDWRU RI VXFK DQ DWWDFN RIWHQ GHDG�HQG DW

DQRWKHU EUHDFKHG VHUYHU�

7KLV YHU\ EULHI UHYLHZ RI SRVVLEOH PLVXVHV RI OLEUDU\
UHVRXUFHV LOOXVWUDWHV WKDW DQ\ DWWHPSW WR DQWLFLSDWH DQG
EORFN DOO IRUPV RI PDOLFLRXV EHKDYLRU LV IHHEOH� ,QVWHDG�
WKH VWDII KDV SXW WKHLU HQHUJLHV LQWR HQVXULQJ WKDW DQ\
PDOLFLRXV DFWLYLW\ PD\ EH WUDFHG EDFN WR WKH SHUSHWUDWRU�
ZKR FDQ WKHQ EH KHOG DFFRXQWDEOH� 6KRXOG WKH OLEUDU\
EHFRPH DZDUH RI DQ DWWDFN ZKLFK RULJLQDWHV IURP RQH RI
WKH EORFN RI ,3 DGGUHVVHV UHVHUYHG IRU XVH E\ WKH SDWURQ
ODSWRSV� LW PXVW EH DEOH WR DVVRFLDWH WKH JLYHQ DGGUHVV DQG
WKH JLYHQ WLPH RI DWWDFN ZLWK WKH SDWURQ WR ZKRP WKH
DGGUHVV ZDV OHDVHG� 7R DFFRPPRGDWH WKHVH FRQFHUQV�
81/9 LPSOHPHQWHG WKH /LHG 1HWZRUN $XWKHQWLFDWLRQ

6\VWHP �/,1$6��

႑ 6\VWHP 5HTXLUHPHQWV

/,1$6 ZDV GHVLJQHG DW WKH RXWVHW WR IXQFWLRQ ZLWK DQ\
ODSWRS UHJDUGOHVV RI RSHUDWLQJ V\VWHP RU KDUGZDUH PDQ�

XIDFWXUHU� 7KH V\VWHP KDV EHHQ XVHG RQ $SSOH KDUGZDUH

UXQQLQJ 0DF 26 �� �� DQG 26 ; DQG RQ ,QWHO KDUGZDUH

UXQQLQJ 0LFURVRIW :LQGRZV �� WKURXJK ;3� ,Q WKHRU\ WKH

V\VWHP VKRXOG ZRUN ZLWK DQ\ FRQILJXUDWLRQ WKDW VXSSRUWV
7&3�,3 FRQQHFWLYLW\ DORQJ ZLWK WKH '\QDPLF +RVW

&RQILJXUDWLRQ 3URWRFRO �'+&3�� ,W ZDV GHFLGHG WR SURWR�
W\SH WKH V\VWHP RQ ,QWHO KDUGZDUH UXQQLQJ *18�/LQX[
������ �5HGKDW ����� 7KLV V\VWHP FRQVLVWV RI WHQ +70/ ILOHV
DQG VHYHQ &RPPRQ *DWHZD\ ,QWHUIDFH �&*,� VFULSWV WKDW
SURYLGH WKH XVHU LQWHUIDFH� WKUHH 3HUO PRGXOHV WKDW VXS�
SRUW WKH &*, VFULSWV� WKUHH FRQWURO GDHPRQV WKDW DXWRPDWH
YDULRXV DGPLQLVWUDWLYH IXQFWLRQV� WKH ,QWHUQHW 6RIWZDUH
&RQVRUWLXP
V '+&3 GDHPRQ� DQG D 0\64/റ �������
GDWDEDVH� $ /LQX[ ���������PGN NHUQHO �/LQX[�0DQGUDNH
���� UXQQLQJ 0\64/ ��������EHWD ZDV PLJUDWHG WR VKRUWO\

DIWHU UHOHDVLQJ WKH SURWRW\SH LQWR SURGXFWLRQ� $ VXPPDU\
RI WKHVH FRPSRQHQWV LV SURYLGHG LQ DSSHQGL[ $�

$V WKH GHVLJQ DQG GHYHORSPHQW RI /,1$6 EHJDQ� RQH
RI WKH XWPRVW FRQFHUQV ZDV VLPSOLI\LQJ WKH UHJLVWUDWLRQ
SURFHVV� VR H[SHULHQFHG DQG XQH[SHULHQFHG SDWURQV DOLNH
ZRXOG HQMR\ D VLPSOH� HIILFLHQW� RQH�WLPH UHJLVWUDWLRQ
SURFHVV� ,Q SDUWLFXODU� LW ZDV GHFLGHG QRW WR UHO\ RQ WKH

SDWURQ
V NQRZOHGJH RI WKHLU QHWZRUN DGDSWHU
V 0HGLD
$FFHVV &RQWURO �0$&� DGGUHVV� 7R VLPSOLI\ WKH SURFHVV�
WKH SDWURQ
V 0$& DGGUHVV PXVW EH DEOH WR EH GHWHFWHG
ZKHQ WKH\ DFFHVV WKH /LEUDU\
V :HE SDJH�EDVHG UHJLVWUD�
WLRQ IRUP� 7KLV LQIRUPDWLRQ LV DFTXLUHG XVLQJ WKH $GGUHVV
5HVROXWLRQ 3URWRFRO �$53� ZKLFK LV D OLQN�OD\HU SURWRFRO
XVHG ZLWK FHUWDLQ W\SHV RI QHWZRUN LQWHUIDFHV LQFOXGLQJ
WRNHQ�ULQJ DQG (WKHUQHW� $53 DXWRPDWLFDOO\ SURYLGHV D

PDSSLQJ IURP DQ ,3 DGGUHVV WR LWV FRUUHVSRQGLQJ 0$&
DGGUHVV ZLWKLQ D FRPPRQ EURDGFDVW GRPDLQ��

7KH DXWKHQWLFDWLRQ V\VWHP LV EXLOW DURXQG WKH ,QWHUQHW
6RIWZDUH &RQVRUWLXP
V �,6&� '+&3 GDHPRQ� WKUHH FRQWURO
GDHPRQV� D FROOHFWLRQ RI &*, VFULSWV ZKLFK SURYLGH WKH
HQG�XVHU UHJLVWUDWLRQ LQWHUIDFH WR WKH OLEUDU\ SDWURQ GDWD�
EDVH� DQG WKH DGPLQLVWUDWLYH LQWHUIDFH XVHG E\ OLEUDU\ VWDII
WR DSSURYH� GHQ\� DQG PDLQWDLQ SDWURQ UHFRUGV� 7KH OLEUDU\
XWLOL]HV ,QQRYDWLYH ,QWHUIDFHV
 ,QQRSDF LQWHJUDWHG RQOLQH

OLEUDU\ V\VWHP LQ DGGLWLRQ WR DQ DSSOLFDWLRQ SURJUDPPLQJ
LQWHUIDFH VXSSOLHG E\ ,QQRYDWLYH� 77LH ,6& '+&3 GDHPRQ

FRQILJXUDWLRQ ILOH DOORZV RQH WR FODVV GHYLFHV E\ 0$&
DGGUHVV� 7KHVH FODVVHV PD\ EH DOORZHG RU GHQLHG IURP GLI�
IHUHQW SRROV RI ,3 DGGUHVVHV� 7ZR FODVVHV �DSSURYHG DQG

GHQLHG�� DQG WZR ,3 DGGUHVV SRROV KDYH EHHQ FRQILJXUHG�
7KH ILUVW SRRO FRQWDLQV RQH ,3 DGGUHVV RQO\� DQG GHQLHV
PHPEHUV RI WKH DSSURYHG DQG GHQLHG FODVVHV� 7KLV VLQJOH
,3 DGGUHVV ZLOO RQO\ EH JUDQWHG WR XQNQRZQ RU XQUHJLV�
WHUHG GHYLFHV� 7KH VHFRQG SRRO� ZKLFK FRQWDLQV WKH

UHPDLQLQJ SRUWLRQ RI ,3 DGGUHVVHV� DOORZV PHPEHUV RI WKH
DSSURYHG FODVV DQG GHQLHV PHPEHUV RI GHQLHG FODVV� 7KH
VHFRQG SRRO RQO\ OHDVHV ,3 DGGUHVVHV WR DSSURYHG XVHUV�

7KLV PHFKDQLVP SURYLGHV WKH IRXQGDWLRQ XSRQ ZKLFK
/,1$6 RSHUDWHV� DOORZLQJ GHOLQHDWLRQ EHWZHHQ DOORZHG
DQG SURKLELWHG QHWZRUN FRQQHFWLRQV�

, 7KH 5HJLVWUDWLRQ 3URFHVV

$V GHVFULEHG DERYH� D VSHFLILF ,3 DGGUHVV KDV EHHQ DOORW�
WHG IRU XVH E\ XQUHJLVWHUHG ODSWRSV� 7R UHJLVWHU D SHUVRQDO
ODSWRS� WKH SDWURQ ILUVW JRHV WR D :HE�SDJH UHJLVWUDWLRQ
IRUP� :KHQ ILUVW�WLPH� XQUHJLVWHUHG SDWURQV ORDG WKH

:HE�SDJH UHJLVWUDWLRQ IRUP RQ WKHLU EURZVHUV� WKH OLEUDU\
VHUYHU
V $53 WDEOH VKRXOG FRQWDLQ 0$& DGGUHVV HQWULHV
IRU WKH ,3 DGGUHVVHV DOORWWHG WR XQUHJLVWHUHG SDWURQV� $IWHU
SDWURQV FRPSOHWH WKH UHJLVWUDWLRQ IRUP� WKHLU QDPHV DQG

OLEUDU\ EDUFRGHV DUH VWRUHG LQ WKH 0\64/ GDWDEDVH DORQJ
ZLWK WKHLU 0$& DGGUHVV DV SDUVHG IURP WKH VHUYHU
V $53
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WDEOH DQG DVVLJQHG D SHQGLQJ VWDWXV� $W WKLV SRLQW� OLEUDU\
VWDII PXVW DSSURYH WKH SDWURQ� 7KH VHUYLFH�FRXQWHU OLEUDU�
LDQ� XVLQJ WKH DGPLQLVWUDWLYH &*, VFULSWV� YLHZV WKH

SDWURQ
V DFFRXQW LQIRUPDWLRQ DV UHWULHYHG IURP WKH

OLEUDU\
V ,QQRSDF SDWURQ GDWDEDVH �VHH ILJXUH��
$IWHU YHULI\LQJ WKH SDWURQ
V LQIRUPDWLRQ� WKH VHUYLFH

FRXQWHU VWDII DSSURYHV WKH SDWURQ
V UHFRUG XVLQJ WKH
DGPLQLVWUDWLYH &*, VFULSWV� 7KH &*, VFULSW XSGDWHV WKH

0\64/ UHFRUG IURP SHQGLQJ WR DSSURYHG� DQG JHQHUDWHV D

QHZ FRS\ RI WKH '+&3G�FRQI ILOH WKDW LQFOXGHV WKDW XVHU
V
0$& DGGUHVV LQ WKH DSSURYHG FODVV� $W WKLV SRLQW� WKH VHF�

RQG WHFKQLFDO FKDOOHQJH DULVHV� 7KH ,6& '+&3 GDHPRQ
GRHV QRW DXWRPDWLFDOO\ UHFRJQL]H FKDQJHV PDGH WR LWV FRQ�

ILJXUDWLRQ ILOH DIWHU LWV LQLWLDO ORDG�� ,W PXVW EH UHVWDUWHG
ZKHQ D QHZO\ DSSURYHG RU GHQLHG 0$& DGGUHVV LV DGGHG�

&RPSOLFDWLQJ WKLV OLPLWDWLRQ LV WKH IDFW WKDW WKH '+&3 GDH�
PRQ �'+&3G� VKRXOG EH UXQ DV WKH V\VWHP
V DGPLQLVWUD�
WLYH XVHU� LQ WKLV FDVH �URRW��� *18�/LQX[ VHFXULW\ IHDWXUHV
SUHYHQW XQSULYLOHJHG XVHUV IURP DUELWUDULO\ UHVWDUWLQJ
SURFHVVHV H[HFXWHG E\ SULYLOHJHG XVHUV� LQFOXGLQJ WKH
'+&3G SURFHVV� 7R IXUWKHU DXWRPDWH WKH SURFHVV� DQ LQWHU�
PHGLDWH SURJUDP ZDV GHVLUHG WR VHQVH ZKHQ D QHZ ODSWRS
KDG EHHQ DGGHG LQ RUGHU WR UHVWDUW WKH '&+3 GDHPRQ� ,Q

DFFRPSOLVKLQJ WKLV� WR DYRLG XQQHFHVVDU\ VHFXULW\ ULVNV� ZH
LPSOHPHQWHG D FRQWURO GDHPRQಧUHIUHVKGಧWKDW LV FDSDEOH
RI UHVWDUWLQJ '+&3G XSRQ UHFHLYLQJ QRWLILFDWLRQ RI D

FKDQJH KDYLQJ EHHQ PDGH WR '+&3G�FRQI�
5HIUHVKG LV D GDHPRQL]HG SURFHVV WKDW UXQV DV URRW�

:KHQ D SDWURQ UHFRUG LV FKDQJHG DQG D QHZ FRS\ RI
'+&3G�FRQI LV JHQHUDWHG� D WULJJHU ILOH LV DOVR FUHDWHG�
LQGLFDWLQJ WKDW '+&3G VKRXOG EH UHVWDUWHG� 5HIUHVKG
DZDNHQV DW D XVHU�GHILQHG LQWHUYDO �LQ WKLV FDVH� ILYH VHF�

RQGV� WR WHVW IRU WKH SUHVHQFH RI WKH WULJJHU ILOH� ,I WKH ILOH
H[LVWV� '+&3G LV UHVWDUWHG� DQG WKH WULJJHU LV GHOHWHG� $W
WKLV SRLQW SDWURQV PD\ UHOHDVH DQG UHQHZ WKHLU OHDVHV

XVLQJ ZLQLSFIJ� RU UHVWDUW WKHLU ODSWRSV WR REWDLQ D YDOLG
,QWHUQHW URXWDEOH DGGUHVV� $ IORZFKDUW RXWOLQLQJ WKH
/,1$6 UHJLVWUDWLRQ SURFHVV LV SURYLGHG LQ DSSHQGL[ %�

,Q WKH GHVLJQ RI WKH V\VWHP� ERWK WKH HQWLUH UHJLVWUD�
WLRQ SURFHVV DQG WKH GD\�WR�GD\ XVH RI QHWZRUN DFFHVV

ZHUH PDGH DV LQWXLWLYH DV SRVVLEOH� 'XULQJ WKH LQLWLDO

LPSOHPHQWDWLRQ� XQUHJLVWHUHG ODSWRSV ZHUH DXWRPDWLFDOO\
UHGLUHFWHG WR WKH UHJLVWUDWLRQ IRUP� DVNLQJ WKH SDWURQV WR

FRPSOHWH WKH IRUP DQG DSSURDFK D VHUYLFH FRXQWHU WR KDYH
WKHLU UHTXHVWV DSSURYHG� ,W VRRQ EHFDPH REYLRXV WKDW WKH
YDVW PDMRULW\ RI SDWURQV UHTXLUHG D FHUWDLQ DPRXQW RI
DVVLVWDQFH FRQILJXULQJ WKHLU ODSWRSV FRUUHFWO\� ,Q UHVSRQVH�
D UHJLVWUDWLRQ VWDWLRQ ZDV FUHDWHG DW D ILUVW IORRU VHUYLFH
FRXQWHU� /LEUDU\ VWDII WKDW ZRUN DW WKLV FRXQWHU KDYH EHHQ
WUDLQHG LQ EDVLF FRQILJXUDWLRQ DQG WURXEOHVKRRWLQJ RI ODS�
WRSV DV ZHOO DV WKH RSHUDWLRQ RI WKH /,1$6 DGPLQLVWUDWLRQ

SURJUDP� :KHQ WKH SDWURQ DSSURDFKHV WKH VHUYLFH

FRXQWHU� D VWDII PHPEHU DVVLVWV WKH SDWURQ LQ FRQILJXULQJ
WKH ODSWRS� HQVXULQJ WKDW WKH PDFKLQH LV FRQQHFWLQJ WR WKH
QHWZRUN DQG UHWULHYLQJ DQ DSSURSULDWH ,3 DGGUHVV IURP


 -� /LHG /LEUDU\ 1HWZRUN $XWKHQWLFDWLRQ 6\VWHP $GPLQLVWUDWLRQ

} 6HDUFK
ವ 9LHZ 'HOHWHG
� 9LHZ 3HL!L�QJ

(GLW 5HFRUG 1XPEHU ���

3DWURQ 1DPH� -RDTXLQ 6PLWKHUVRQ

$GGUHVV ��

7HOHSKRQH�
%DUFRGH� ��������������

'DWH� ��������

0$& $GGUHVV� ��A��������������

([SLUDWLRQ 'DWH�

3DWURQ 7\SH� ��
&UHDWHG� ��������

8SGDWHG� ��������
0RQH\ 2ZHG� �����

&XUUHQW 6WDWXV� SHW[LLQJ

DSSURYH _ GHQ\ MM 'HOHWH M

)LJXUH� 3DWURQ 5HFRUG LQ WKH ,QQRSDF 'DWDEDVH

WKH '+&3G VHUYHU� 7KH VWDII PHPEHU WKHQ SURYLGHV WKH
85/ RI WKH UHJLVWUDWLRQ :HE SDJH WR WKH SDWURQ�

:KHQ WKH IRUP LV FRPSOHWHG� WKH SDWURQ PXVW VLJQ D

ODSWRS�XVH DJUHHPHQW� DFNQRZOHGJLQJ UHFHLSW RI D FRS\ RI
WKH ODSWRS�XVH SROLF\� %RWK RI WKHVH GRFXPHQWV DSSHDU LQ

DSSHQGL[ &� $W WKLV SRLQW� WKH VWDII PHPEHU YHULILHV WKH

SDWURQ
V SLFWXUH ,'� DQG DSSURYHV RU GHQLHV WKH UHTXHVW�
XVLQJ WKH /,1$6 DGPLQLVWUDWLRQ SURJUDP� :KLOH VWLOO DW WKH

UHJLVWUDWLRQ VWDWLRQ� SDWURQV PD\ YHULI\ IXQFWLRQDOLW\ E\
UHERRWLQJ WKHLU ODSWRSV RU� IRU :LQGRZV�EDVHG ODSWRSV�
XVLQJ ZLQLSFIJ WR UHOHDVH DQG UHQHZ WKHLU ,3 /HDVHV�

႑ 3RSXODULW\
7KH V\VWHP KDV EHHQ IRXQG WR EH XVHIXO EH\RQG LWV LQLWLDO
VFRSH� /,1$6 LV EHLQJ XVHG WR VHFXUH SXEOLF DFFHVV GHVN�
WRS 3&V LQ WZR RWKHU GHSDUWPHQWV WKDW DUH KRXVHG LQ WKH

OLEUDU\� $V RI 0DUFK ����� ��� LQGLYLGXDOV KDYH UHJLVWHUHG
WKHLU RZQ ODSWRSV ZLWKLQ /,1$6� ,Q /LHG /LEUDU\� WKHUH
DUH ��� (WKHUQHW GURSV FXUUHQWO\ DYDLODEOH IRU VWXGHQWV WR
SOXJ LQ WKHLU ODSWRSV� %HJLQQLQJ LQ IDOO ����� WKH FDSDELO�
LW\ RI WKH V\VWHP ZDV H[SDQGHG WR LQFOXGH RQH RI WKH
81/9 EUDQFK OLEUDULHV� WKH $UFKLWHFWXUH 6WXGLHV /LEUDU\�
$ GR]HQ GURSV DUH SUHVHQW ZLWKLQ WKDW IDFLOLW\ WR DFFRP�

PRGDWH XVHUV EULQJLQJ LQ WKHLU RZQ ODSWRSV�

, $ 3URJUDP IRU &LUFXODWLQJ
/LEUDU\�2ZQHG /DSWRSV

,Q DGGLWLRQ WR SHUPLWWLQJ SDWURQV WR EULQJ LQ WKHLU RZQ
ODSWRSV� 81/9 DOVR FLUFXODWHV OLEUDU\�RZQHG ODSWRSV
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:KLOH WKH V\VWHP GHVFULEHG DERYH LQYROYHV D KLJK GHJUHH
RI EHKLQG�WKH�VFHQHV SURJUDPPLQJ IRFXVHG RQ VHFXULW\
DQG DXWKHQWLFDWLRQ� WKH SURJUDP RI FLUFXODWLQJ OLEUDU\�
RZQHG ODSWRSV LQYROYHG LWV RZQ XQLTXH VHW RI FRQVLGHUD�
WLRQV� 7KH LGHD RI FKHFNLQJ RXW ODSWRSV IRU SDWURQV WR XVH

KDG EHHQ GLVFXVVHG DW WKH OLEUDU\ IRU WZR RU WKUHH \HDUV
SULRU WR RSHQLQJ /LHG /LEUDU\� 7KH GLVFXVVLRQ ZDV VRPH�

ZKDW PRRW LQ UHJDUGV WR WKH ROG OLEUDU\� DV ZLULQJ DQG
QHWZRUN HTXLSPHQW GLG QRW H[LVW WR DFFRPPRGDWH VXFK D

SURJUDP� QRU ZHUH IXQGV JRLQJ WR EH LQYHVWHG LQ D IDFLOLW\
WKDW ZRXOG VRRQ EH YDFDWHG� (DUO\ SODQQLQJ LQYROYHG VLWH
YLVLWV WR WZR LQVWLWXWLRQV RIIHULQJ VXFK SURJUDPV� ,Q DGGL�
WLRQ� /LHG /LEUDU\ SODQV FDOOHG IRU QHWZRUN GURSV LQ P\U�
LDG ORFDWLRQV WR DFFRPPRGDWH IXWXUH SRVVLEOH H[SDQVLRQ
RI QHWZRUNHG UHVRXUFHV� LQFOXGLQJ ODSWRSV� /DWHU� DIWHU LW
ZDV GHFLGHG WKDW WKH WLPH KDG FRPH WR LPSOHPHQW WKLV
VHUYLFH� D OLVW RI TXHVWLRQV ZDV IRUPXODWHG DQG WDONV

EHJDQ ZLWK RWKHU LQVWLWXWLRQV RIIHULQJ VXFK D VHUYLFH� 7KLV

KHOSHG WR DYRLG SRWHQWLDO PLVVWHSV LQ LQLWLDWLQJ WKH SUR�
JUDP DW /LHG� 7ZHQW\ ODSWRSV ZHUH SXUFKDVHG LQ ODWH

VSULQJ ���� DQG ZRUN ZDV EHJXQ RQ FRQILJXUDWLRQ
RSWLRQV� VHFXULW\ LPSOHPHQWDWLRQV� DQG SROLF\ FRQFHUQV�

,Q FROOHFWLQJ LQIRUPDWLRQ WR VWDUW WKH SURJUDP� RWKHU
OLEUDULHV ZHUH DVNHG DERXW WKHLU SURJUDPV� $ OLVWLQJ RI
VHYHUDO RI WKHVH OLEUDULHV� DORQJ ZLWK OLQNV WR WKHLU UHVSHF�
WLYH ODSWRS FKHFN�RXW SURJUDPV� LV SURYLGHG LQ DSSHQGL[
'� $PRQJ WKH OLEUDULHV VXUYH\HG� WKH QXPEHU RI ODSWRSV
DYDLODEOH IRU FKHFN RXW UDQJHV IURP WZHQW\ WR IRUW\ XQLWV�
,Q DGGLWLRQ WR WKH EDVH ODSWRS� VRPH OLEUDULHV FKHFN RXW
DFFHVVRULHV VXFK DV DQ $& DGDSWHU RU FDUU\LQJ FDVH� $W
OHDVW RQH OLEUDU\ GLG QRW FKHFN RXW $& DGDSWHUV� OHWWLQJ
WKH XVHU UHO\ RQO\ RQ EDWWHU\ SRZHU� 7KLV ZRXOG KHOS
HQIRUFH D UHWXUQ RI WKH ODSWRS ZKHQ WKH EDWWHU\ SRZHU
ZDV GUDLQHG� 2QH OLEUDU\ SURYLGHG VSDUH EDWWHULHV LI D

XVHU UHTXHVWHG WKHP� $QRWKHU OLEUDU\ FKHFNV RXW $&

DGDSWHUV EXW GRHV QRW LQFOXGH D EDWWHU\ ZKDWVRHYHU� 7KLV
LV WKH PHWKRG IROORZHG DW /LHG� DV LW SUHYHQWV EDWWHU\
WKHIW� DQG SRZHU LV DYDLODEOH ZKHUHYHU ODSWRS SOXJ�LQ
SRUWV DUH ORFDWHG� ,Q JHQHUDO� PRVW OLEUDULHV DSSHDU WR

FKHFN RXW DQG HQFRXUDJH WKH XVH RI $& DGDSWHUV�
/LEUDULHV FLUFXODWLQJ EDWWHU\�SRZHUHG ODSWRSV ZLOO ZDQW
H[WUD EDWWHULHV WR DYRLG ZDLWLQJ IRU WKH EDWWHU\ WR UHFKDUJH
EHIRUH FKHFNLQJ WKH ODSWRS RXW WR WKH QH[W SDWURQ� 6RPH
OLEUDULHV� VXFK DV WKH 8QLYHUVLW\ RI 9LUJLQLD DQG WKH

8QLYHUVLW\ RI 0DU\ODQG� KDYH ZLUHOHVV ODSWRSV� DQG WKXV
GR QRW QHHG WR OHQG RXW SDWFK FDEOHV� 2WKHUZLVH� OLEUDULHV
FKHFN RXW SDWFK FDEOHV ZLWK WKH ODSWRSV� 7ZHQW\�ILYH�IRRW
SDWFK FDEOHV DUH FLUFXODWHG DW /LHG� DOORZLQJ XVHUV WR WDNH

DGYDQWDJH RI SUDFWLFDOO\ DQ\ ORFDWLRQ WKH\ ZLVK WKDW LV
VRPHZKDW QHDU D ODSWRS GURS� 6RPH JURXS VWXG\ URRPV

KDYH ODSWRS GURSV LQ WKH IORRU� DQG E\ WKH WLPH WKH SDWFK
FDEOH LV FRQQHFWHG WR WKH GURS DQG ZLQGV LWV ZD\ WR WKH

WRS RI WKH GHVN� WKHUH LVQ
W PXFK VODFN OHIW� (DFK ODSWRS
FLUFXODWHG LV D FRPSOHWH SDFNDJH� FRQVLVWLQJ RI WKH ODSWRS�
$& DGDSWHU� SDWFK FDEOH� FKHDS KHDGSKRQHV� DQG VRPH

EDVLF JHQHUDO�XVHU GLUHFWLRQV� ,W ZDV GHFLGHG QRW WR FLUFX�
ODWH PLFH� DV WKH ODSWRSV KDYH WZR W\SHV RI LQWHJUDWHG
SRLQWLQJ GHYLFHV� 6RPH OLEUDULHV DOVR FLUFXODWH VXUJH SUR�
WHFWRUV DQG DGGLWLRQDO GRFXPHQWDWLRQ� )ROORZLQJ LV DGGL�
WLRQDO LQIRUPDWLRQ UHODWHG WR WKH ODSWRS FKHFN�RXW

SURJUDP DW /LHG� DV ZHOO DV REVHUYDWLRQV FROOHFWHG IURP
RWKHU OLEUDULHV ZLWK VLPLODU SURJUDPV�

႑ &KHFN�RXW DQG &KHFN�LQ 3URFHGXUHV

/LEUDULHV YDU\ LQ WKHLU FKHFN�RXW URXWLQHV� WKRXJK PRVW

NHHS WUDFN RI ZKDW ODSWRSV DUH FXUUHQWO\ LQ XVH YLD WKHLU
FLUFXODWLRQ V\VWHP RU RWKHU PHWKRGV� VXFK DV DQ $FFHVV
GDWDEDVH� ,Q JHQHUDO� PRVW OLEUDULHV GRQ
W DOORZ KROGV�
DQG� LI WKH\ DOORZ UHQHZDOV DW DOO� LW LV XVXDOO\ RQO\ LI QR
RQH HOVH LV FXUUHQWO\ ZDLWLQJ IRU D ODSWRS� /RDQ SHULRGV IRU
RWKHU OLEUDULHV UDQJHG IURP WZR WR IRXU KRXUV� 1RUPDOO\
WKH ODSWRSV KDYH WR EH UHWXUQHG DQ KRXU RU VR EHIRUH WKH

OLEUDU\ FORVHV HDFK QLJKW� 6WHHS RYHUGXH ILQHV H[LVWHG IRU

SUDFWLFDOO\ HYHU\ OLEUDU\� /LHG FKDUJHV WZHQW\ GROODUV SHU
KRXU RU SDUW WKHUHRI� 6RPH OLEUDULHV FKDUJHG LQ ILIWHHQ�
PLQXWH LQFUHPHQWV� RWKHUV E\ WKH KRXU RU SDUW WKHUHRI�
2QH OLEUDU\ FKDUJHG ILYH GROODUV DQ KRXU IRU DQ RYHUGXH

ODSWRS� DQRWKHU FKDUJHG ILIW\ GROODUV WKH ILUVW KRXU� DQG
DQRWKHU EODFNOLVWHG WKH XVHU IURP FKHFNLQJ RXW ODSWRSV LQ
WKH IXWXUH LI LW ZDV UHWXUQHG ODWH� :KLOH WKH PDMRULW\ RI
OLEUDULHV FKHFN RXW ODSWRSV IURP WKH FLUFXODWLRQ GHVN� RWK�
HUV FLUFXODWH ODSWRSV IURP WKHLU PHGLD GHSDUWPHQW� WKH
UHIHUHQFH GHVN� D FRPELQHG VHUYLFHV GHVN� RU D 3& ODE
GHVN� ,Q /LHG /LEUDU\� WKH 0HGLD 5HVRXUFHV GHSDUWPHQW
KDQGOHV ODSWRS FLUFXODWLRQV� 7KH\ DUH ZHOO SRVLWLRQHG WR

WDNH RQ WKLV WDVN DV WKH GHSDUWPHQW KDV VSDFH WR VHFXUHO\
VWRUH WKH ODSWRSV� DV ZHOO DV VHUYLFH FRXQWHU VSDFH WR HDV�

LO\ ZRUN ZLWK WKH XVHU GXULQJ WKH FKHFN RXW DQG UHWXUQ

SURFHGXUHV� ,Q DGGLWLRQ� WKH VWDII ZDV IDPLOLDU ZLWK WKH
FLUFXODWLRQ V\VWHP� KDYLQJ FLUFXODWHG PHGLD PDWHULDOV�
/LEUDULHV YDU\ LQ WKH DPRXQW RI DWWHQWLRQ JLYHQ GXULQJ WKH
FKHFN RXW DQG UHWXUQ SURFHGXUH� 6RPH OLEUDULHV KDYH D

VWDII PHPEHU SRZHU�RQ WKH V\VWHP LQ IURQW RI WKH XVHU WR

HQVXUH WKDW WKH ODSWRS LV LQ JRRG ZRUNLQJ RUGHU� LQVWUXFW
WKH XVHU DERXW ZKHUH WR SOXJ LQ WKH SDWFK FDEOH DQG $&

DGDSWHU� DQG VKRZ WKH XVHU ZKHUH WKH YDULRXV GULYHV DUH

ORFDWHG� 7KLV DOVR SURYLGHV DQ RSSRUWXQLW\ WR VKRZ WKH

SDWURQ D ODSWRS GURS ORFDWLRQ PDS�
0RVW OLEUDULHV UHTXLUH XVHUV WR VLJQ D XVH RU OLDELOLW\

VWDWHPHQW RU OHDYH WKHLU ,'V ZLWK WKH VHUYLFH GHVN� 6RPH
OLEUDULHV UHTXLUH WKH XVHU WR VLJQ WKH IRUP RQO\ RQFH� DQG

PDNH D QRWH LQ WKHLU SDWURQ UHFRUG WKDW D IRUP LV RQ ILOH�
7KHVH XVH�IRUPV UHTXLUH WKH XVHU WR DJUHH ZLWK VXFK VWDWH�
PHQWV DV�

႑ , ZLOO FRPSO\ ZLWK DOO XQLYHUVLW\ UXOHV�
႑ , DJUHH WKLV ODSWRS LV LQ IXOO ZRUNLQJ RUGHU�
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႑ , DP UHVSRQVLEOH IRU�� ��
႑ , XQGHUVWDQG WKH UHSODFHPHQW DQG ODWH UHWXUQ FKDUJHV

DUH DV IROORZV� ���
႑ , ZLOO QRW WDPSHU ZLWK WKH H[LVWLQJ KDUGZDUH DQG VRIW�

ZDUH�

7KH /LHG ODSWRS FLUFXODWLRQ IRUP LV IRXQG LQ DSSHQGL[
(� 3DWURQV VLJQ WKH IRUP HDFK WLPH WKH\ FKHFN RXW WKH ODS�
WRS� 6RPH OLEUDULHV SHUIRUP D FKHFNOLVW RI LQVSHFWLRQV ZKHQ
ODSWRSV DUH UHWXUQHG WKDW LV MXVW DV FRPSUHKHQVLYH DV ZKHQ

WKH\ DUH FKHFNHG RXW� 7KHVH LWHPV LQFOXGH SRZHULQJ�RQ WKH
ODSWRS LQ IURQW RI WKH XVHU WR HQVXUH HYHU\WKLQJ LV VWLOO LQ

JRRG ZRUNLQJ RUGHU� FKHFNLQJ WKH IORSS\ DQG &'�'9'
GULYHV� PDNLQJ VXUH WKH QHWZRUN FDUGV DUH SUHVHQW DQG
ZRUNLQJ� DQG ORRNLQJ IRU FKLSV RU FUDFNV LQ WKH ODSWRS FDV�

LQJ� 7KH FKHFN�LQ SURFHGXUH FDQ HYHQ EH DV WKRURXJK DV

WDNLQJ RXW WKH QHWZRUN FDUG DQG PDNLQJ VXUH LW
V WKH VDPH

RQH �VHULDO QXPEHU� WKDW ZDV WKHUH ZKHQ WKH ODSWRS ZHQW

RXW� +RZ HDV\ LW ZRXOG EH IRU D VWXGHQW WR VZDS RXW D WZR�
KXQGUHG�GROODU OLEUDU\ QHWZRUN FDUG IRU D OHVVHU RQH�KXQ�
GUHG�GROODU PRGHO� ,Q GHYHORSLQJ D FKHFN�RXW SURJUDP� D

OLEUDU\ PD\ ZDQW WR ORRN IRU VXFK LWHPV DV ODSWRSV ZLWK
LQWHJUDWHG QHWZRUN FDUGV DQG IORSS\ GLVNV� 1HZ ODSWRS
GHVLJQV ZLWK PXOWLSOH PRGXODU ED\V FDQ EH JUHDW� EXW WKH\
DOVR PDNH LW HDV\ IRU FRPSRQHQWV WR ZDON RXW WKH GRRU�
8VHUV PD\ VLJQ WKH VDPH IRUP XVHG IRU FKHFN RXW ZKHQ

WKH\ EULQJ WKH ODSWRSV EDFN� VWDWLQJ WKDW WKH XQLW LV LQ WKH
VDPH JRRG ZRUNLQJ RUGHU� DQG DJUHHLQJ WR DGPLW WR DQG
ZRUN ZLWK OLEUDU\ VWDII WR UHVROYH DQ\ GDPDJH WKDW PD\
KDYH RFFXUUHG ZKLOH LQ WKHLU SRVVHVVLRQ� $W OHDVW RQH

OLEUDU\ SURYLGHV SURRI�RI�UHWXUQ UHFHLSWV DIWHU WKH ODSWRS LV
UHWXUQHG� 6RPH OLEUDULHV� KDYLQJ VXFK D SRSXODU FKHFN�RXW
SURJUDP� FDQ FKHFN RXW D ODSWRS LQ PLQXWHV� LI QRW VHFRQGV�
DIWHU LW LV UHWXUQHG� DQG WKXV UHO\ PRUH RQ WKH HQG XVHU WR

UHSRUW DQ\ SUREOHPV� 7KH VWDII DW /LHG IROORZV WKH WKRURXJK
PRGHO RI SRZHULQJ�RQ WKH ODSWRS XSRQ ERWK FKHFN RXW DQG
UHWXUQ WR KHOS PLQLPL]H DQ\ SRWHQWLDO IRU DEXVH�

$OO OLEUDULHV DVVHVV GDPDJHV VXVWDLQHG WR ODSWRSV� RU
KDYH WKH JURXQGZRUN WR GR VR ZKHQ WKH VLWXDWLRQ DULVHV�
6RPH OLEUDULHV UHSRUW WKDW WKH\ KDYH KDG WR DVVHVV GDP�

DJHV ILQHV� ZKLOH RWKHUV UHSRUW WKDW WKH\ KDYH \HW WR H[SH�
ULHQFH DQ\ PDMRU LQFLGHQWV� 6KRXOG PDMRU GDPDJH EH

GHWHFWHG� VRPH OLEUDULHV KDYH RQ ILOH RU RQ WKH XVHU DJUHH�
PHQW IRUP D GDPDJHV UDWH FKDUW� )RU H[DPSOH� D EURNHQ
SDWFK FDEOH ZRXOG UHVXOW LQ QR FKDUJH� EXW LW ZRXOG EH D

ILYH�GROODU UHSODFHPHQW IHH LI WKH FDEOH ZHUH PLVVLQJ� $
PLVVLQJ GULYH PLJKW FRVW RQH KXQGUHG GROODUV� DQG D

PLVVLQJ QHWZRUN FDUG PLJKW FRVW WZR KXQGUHG GROODUV�
$OO OLEUDULHV KDG DW WKH XSSHU HQG D IXOO UHSODFHPHQW FRVW
IRU VWROHQ ODSWRSV RU ODSWRSV WKDW ZHUH WRWDOO\ LUUHSDUDEOH�
7KLV SULFH UDQJHG DQ\ZKHUH IURP WZR WKRXVDQG WR IRXU
WKRXVDQG GROODUV� GHSHQGLQJ RQ FXUUHQW PDUNHW YDOXH�
7KH IXOO UHSODFHPHQW FRVW DW /LHG LV ������ ,W ZDV GHFLGHG
QRW WR SXEOLVK D GDPDJHV UDWH FKDUW� DV GDPDJH FDQ YDU\
JUHDWO\ GHSHQGLQJ RQ WKH VLWXDWLRQ� ,QVWHDG� XVHUV DUH

LQIRUPHG WKDW WKH\ ZLOO EH KHOG UHVSRQVLEOH IRU DQ\ GDP�
DJH RU UHSODFHPHQW IHHV� XS WR WKH IXOO UHSODFHPHQW FRVW RI
WKH ODSWRS�

႑ 0DLQWHQDQFH DQG 6HFXULW\

,Q DGGLWLRQ WR VWDII WLPH QHFHVVDU\ WR FLUFXODWH ODSWRSV�
OLEUDULHV PXVW EH SUHSDUHG WR SHUIRUP URXWLQH PDLQWHQDQFH
RQ WKH ODSWRSV� MXVW DV WKH\ GR RQ RWKHU SXEOLF 3&V ZLWKLQ
WKHLU OLEUDU\� /LEUDULHV PHQWLRQ WKDW LW LV W\SLFDO WR KDYH IRXU
RU ILYH ODSWRSV XQDYDLODEOH IRU FLUFXODWLRQ EHFDXVH WKH\ DUH
EHLQJ UHSDLUHG RU RWKHUZLVH XQGHUJRLQJ PDLQWHQDQFH�
6RPH OLEUDULHV XVH D *HQHUDO +DUGZDUH 2ULHQWHG 6\VWHP
7UDQVIHU �*+267� WR UHVWRUH D IUHVK LPDJH WR WKH ODSWRS
HDFK WLPH LW LV UHWXUQHG� NQRZQ DV JKRVWLQJ� EHIRUH LW LV FLU�
FXODWHG WR DQRWKHU XVHU� 6RPH OLEUDULHV PRGHUDWH WKLV

DSSURDFK DQG ORDG D QHZ LPDJH RQ DOO ODSWRSV RQ D UHJXODU
EDVLV� ZKHWKHU LW EH DOO ODSWRSV WRJHWKHU RQFH D ZHHN� RU D
FHUWDLQ QXPEHU SHU GD\� 7KH /LHG ODSWRSV DUH JKRVWHG RQ D

UHJXODU VFKHGXOH� DW QLJKW� VR WKDW DOO UHFHLYH D IUHVK LPDJH
RQ D ZHHNO\ EDVLV� 6RPH OLEUDULHV LQVWDOO DGGLWLRQDO VHFXULW\
VRIWZDUH RQ WKH ODSWRSV WR KHOS NHHS WKHP SULVWLQH
IURP XVHU DEXVH� ([DPSOHV RI VXFK VRIWZDUH LQFOXGH

'HHS)UHH]H� *R%DFN� RU DQ\ RI QXPHURXV RWKHU SURJUDPV
GHVLJQHG WR ORFN GRZQ WKH XQLWV� ,Q DGGLWLRQ� VLPSOH EDWFK
ILOHV FDQ SHUIRUP VXFK WDVNV DV GHOHWLQJ ILOHV XVHUV PD\
KDYH GRZQORDGHG RU UHIUHVKLQJ WKH ZDOOSDSHU� /LEUDULHV
ZKLFK XWLOL]H VXFK VRIWZDUH PD\ QRW JKRVW RU UHIRUPDW WKH
KDUG GULYHV RQ DQ\ UHJXODU VFKHGXOH� UHO\LQJ RQ XVHUV WR

QRWLI\ WKHP RI DQ\ PDMRU SUREOHPV� $W /LHG� XVHUV DUH

HQFRXUDJHG WR VDYH ILOHV WR D IORSS\ GLVN� DQG DUH QRW
DOORZHG WR LQVWDOO WKHLU RZQ VRIWZDUH�

)RU WKH GHVNWRS 3&V LQ /LHG /LEUDU\� DQ LQ�KRXVH
DXWKHQWLFDWLRQ V\VWHP ZDV GHYHORSHG� IXWXUH SODQV PD\
FDOO IRU LPSOHPHQWLQJ WKLV V\VWHP RQWR WKH FLUFXODWLQJ ODS�
WRSV� 7KLV V\VWHP LQYROYHV WKH XVH RI WKH QRUPDO QHWZRUN
FOLHQW� VHYHUDO JHQHULF ORJLQ DFFRXQWV� DQG D 9LVXDO %DVLF

VFULSW ZKLFK TXHULHV WKH OLEUDU\
V RQOLQH GDWDEDVH� 7KH
DXWKHQWLFDWLRQ SURFHVV ZRXOG EH DOPRVW VHDPOHVV WR WKH
XVHUಧZKHQ WKH ODSWRS LV VZLWFKHG RQ� D JUDSKLFDO VFUHHQ
DSSHDUV LQ ZKLFK LQIRUPDWLRQ VXFK DV XVHU QDPH DQG
OLEUDU\ EDUFRGH QXPEHU LV HQWHUHG� 7KLV LQIRUPDWLRQ LV
VHQW WR WKH ,QQRSDF SDWURQ GDWDEDVH IRU YHULILFDWLRQ� DQG�
LI GHWHUPLQHG WR EH DQ DFFHSWDEOH SDWURQ W\SH� WKH XVHU LV

SHUPLWWHG DFFHVV WR WKH FRPSXWHU� $ ORJ ILOH ZRXOG NHHS
WUDFN RI ZKR LV ORJJHG LQ� RQ ZKDW 3&� DQG DW ZKDW WLPH�
$IWHU DXWKHQWLFDWLQJ� WKH QRUPDO :LQGRZV GHVNWRS DQG
DSSURSULDWH SURJUDPV ZRXOG EH LPPHGLDWHO\ DYDLODEOH�
)RU WKH SUHVHQW ODSWRS FLUFXODWLRQ SURJUDP DW /LHG� KDUG�
FRS\ XVHU DJUHHPHQW IRUPV DUH PDLQWDLQHG� QRWLQJ ZKR
KDG ZKDW ODSWRS DW ZKDW WLPH� :LWK '+&3� DQ\RQH ZKR
ZDV UHVSRQVLEOH IRU DQ\ EUHDFK RI QHWZRUN VHFXULW\ RU HWL�
TXHWWH LV SLQSRLQWHG�
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6RIWZDUH LQVWDOOHG RQ WKH ODSWRSV LQFOXGHV 1HWVFDSH
DQG ,QWHUQHW ([SORUHU :HE EURZVHUV� )73 DQG WHOQHW
FOLHQWV� DQG WKH IXOO 0LFURVRIW 2IILFH ���� 3UHPLXP VXLWH
RI SURGXFWLYLW\ VRIWZDUH� 3K\VLFDO VHFXULW\ DQG WKHIW SUH�
YHQWLRQ LV D FHQWUDO LVVXH LQ DQ\ ODSWRS FKHFN�RXW SUR�
JUDP� /DSWRSV DUH H[SHQVLYH� GHVLUDEOH� DQG HDV\ WR

FRQFHDO LQ DQ DFDGHPLF HQYLURQPHQW ZKHUH PDQ\ RWKHU
XVHUV KDYH WKHLU RZQ ODSWRSV DQG ZKHUH ERRN EDJV DUH

SUHYDOHQW� :LWKRXW H[FHSWLRQ� DOO OLEUDULHV VXUYH\HG GLG
QRW DOORZ ODSWRSV WR OHDYH WKH OLEUDU\� 1HYHUWKHOHVV� VHY�
HUDO RI WKH OLEUDULHV LQYHVWLJDWHG PHQWLRQHG WKDW ODSWRSV
KDG EHHQ VWROHQ IURP WKHP� 7KLV UDQJHG IURP D OLEUDU\
UHSRUWLQJ D VLQJOH ODSWRS VWROHQ� WR RQH OLEUDU\ KDYLQJ D

GR]HQ VWROHQ DOO DW RQFH IURP D ORFNHG VWRUDJH FDELQHW�

0DQ\ OLEUDULHV WDWWOH WDSH WKHLU HTXLSPHQW� ZKLFK
DFWLYDWHV WKH OLEUDU\ VHFXULW\ JDWHV ZKHQ D ODSWRS LV
WDNHQ IURP WKH EXLOGLQJ� 2QH OLEUDU\ SXWV D JDULVK�FRO�
RUHG ODUJH VWLFNHU RQ WKH ODSWRS WR KHOS LGHQWLI\ WKRVH

EHORQJLQJ WR WKH OLEUDU\� $ VRPHZKDW GHHS�HQG
DSSURDFK ZRXOG EH WR DSSO\ VWLFNHU ZLWK VXSHUJOXH VWDW�

LQJ� �7KLV ODSWRS VWROHQ IURP WKH $�%�&� /LEUDU\�� $W
81/9� VHYHUDO VWULSV RI WDWWOH WDSH DUH SODFHG RQ WKH WRS
FRYHU DQG D ODUJH 81/9 /LEUDU\ VWLFNHU LV SDVWHG GRZQ
ZLWK KHDY\�GXW\ ZDOOSDSHU JOXH� ,Q DGGLWLRQ� WDWWOH WDSH
LV LQVHUWHG LQ WKH LQVLGH RI WKH 3&� $V ORQJ DV WKH WDWWOH

WDSH LV QRW WRXFKLQJ PHWDO� LW ZRUNV UHDVRQDEO\ ZHOO�

6SUD\ SDLQW ZDV XVHG WR VWHQFLO �/LHG /LEUDU\� RQWR WKH
FRYHU� LQ FDVH WKH VWLFNHU FDPH RII� $QRWKHU LGHD ZRXOG
EH WR XVH DQ HQJUDYLQJ SHQ� 2QH OLEUDU\ PHQWLRQHG WKDW

WKH\ ZRXOG VRRQ EH LQVWDOOLQJ :HEFDPV WR PRQLWRU WKH
H[LWV WR WKH EXLOGLQJ DQG SHUKDSV FDWFK DQ\ ODSWRS WKHIWV�
$OO OLEUDULHV KDG VWHUQ ZDUQLQJV DERXW QHYHU OHWWLQJ WKH

ODSWRS RXW RI RQH
V VLJKW� DQG VWDWHG WKDW WKH XVHU LV ���

SHUFHQW UHVSRQVLEOH IRU VWROHQ RU GDPDJHG ODSWRSV� 2QO\
DIILOLDWHG XVHUV �QRUPDOO\ IDFXOW\� VWDII� DQG VWXGHQWV�
FRXOG FKHFN RXW WKH ODSWRSV� DQG XVXDOO\ RQO\ ZLWK D

YDOLG XQLYHUVLW\ LGHQWLILFDWLRQ FDUG� 2EYLRXVO\� FKHFNLQJ
WKH ODSWRSV RXW YLD WKH OLEUDU\ FLUFXODWLRQ V\VWHP RU

DQRWKHU GDWDEDVH KHOSV WR WUDFN QRW RQO\ WKH ODSWRSV EXW
LQYHQWRU\ QXPEHUV DQG RWKHU SHUWLQHQW LQIRUPDWLRQ�

+ROGLQJ D VWXGHQW
V GULYHU
V OLFHQVH RU VWXGHQW ,' PD\
DOVR DGG D OLWWOH LQFHQWLYH WR UHWXUQ WKH ODSWRS� WKRXJK
WKH SRVVLELOLW\ RI IDNH ,'V DOZD\V H[LVWV�

႑ )LQDQFLDO DQG 6WDII 7LPH &RVWV

$Q REYLRXV TXHVWLRQ SULRU WR VWDUWLQJ VXFK D FKHFN�RXW

SURJUDP UHODWHV WR ERWK LQLWLDO VWDUWXS FRVWV� RQJRLQJ
PDLQWHQDQFH FRVWV� DQG VWDII WLPH FRVWV� ,QLWLDO VWDUWXS
FRVWV LQFOXGH WKH ODSWRS KDUGZDUH� UHODWHG SHULSKHUDOV RQH
PD\ ZDQW WR FKHFN RXW �H[WHUQDO PLFH� KHDGSKRQHV� DGGL�
WLRQDO EDWWHULHV� FDUU\LQJ FDVH� SDWFK FDEOH�� DQG VRIWZDUH�

OLFHQVLQJ FRVWV IRU WKH VRIWZDUH ORDGHG RQWR WKH ODSWRSV� $W

/LHG� WKH LQLWLDO FRVW SHU ODSWRS IRU D FRPSOHWH XQLW �ODSWRS�
KHDGSKRQHV� SDWFK FDEOH� FDUU\LQJ FDVH� DQG VRIWZDUH�
WRWDOHG DURXQG ������ $W WKH WLPH RI SXUFKDVH� ZKLOH WKH

ODSWRSV ZHUH FXWWLQJ�HGJH� WKH\ ZHUH QRW EDVHG RQ WKH
DEVROXWH KLJKHVW LWHUDWLRQ RI SURFHVVRU� UHVXOWLQJ LQ DQ

RYHUDOO VDYLQJV RI WKRXVDQGV RI GROODUV IRU WKH WZHQW\ ODS�
WRSV� :KLOH WUDGLWLRQDOO\ ODSWRSV ZHUH ERWK PRUH H[SHQ�
VLYH DQG OHVV SRZHUIXO WKDQ GHVNWRS XQLWV� WKLV LV

FKDQJLQJ� 7R SXW WKLQJV LQ SHUVSHFWLYH� WKH /LHG ODSWRSV
DUH VOLJKWO\ PRUH SRZHUIXO WKDQ WKH GHVNWRS XQLWV WKDW
ZHUH RUGHUHG IRU WKH OLEUDU\ D \HDU HDUOLHU� DQG� HYHU\WKLQJ
FRQVLGHUHG� WKH VDPH SULFH� 6LQFH WKH ODSWRSV ZHUH SXU�
FKDVHG� WKH\ KDYH GURSSHG VLJQLILFDQWO\ LQ SULFH� SULPD�
ULO\ GXH WR ERWK LQFUHDVHG FRPSHWLWLRQ DQG YDULRXV
HFRQRPLF DQG VXSSO\ IDFWRUV�

0DLQWHQDQFH�UHODWHG FRVWV DUH DQRWKHU VLJQLILFDQW FRQ�
VLGHUDWLRQ� $ ODSWRS
V FRPSDFW DQG LQWHJUDWHG GHVLJQ
PDNHV WKH XQLW� LQ JHQHUDO� D ELW PRUH FKDOOHQJLQJ WR

PDLQWDLQ� 0DQ\ FRPSRQHQWV� VXFK DV QHWZRUN DGDSWHUV�
YLGHR FRQWUROOHUV� DQG VRXQG FKLSV DUH W\SLFDOO\ LQWH�

JUDWHG LQWR WKH PRWKHUERDUG RU DVVRFLDWHG FKLSVHWV� ,I D

SDUWLFXODU FRPSRQHQW RI D ODSWRS IDLOV� �HVSHFLDOO\ LI LW LV D

FULWLFDO FRPSRQHQW�� LW PD\ EH QHFHVVDU\ WR VHQG WKH XQLW
EDFN WR WKH PDQXIDFWXUHU� DV LW LV RIWHQ GLIILFXOW� LI QRW
XWWHUO\ LQDGYLVDEOH� IRU VRPHRQH RWKHU WKDQ WKH PDQXIDF�
WXUHU WR DWWHPSW UHSDLU� 7KLV LV REYLRXVO\ PRUH FRVWO\ WKDQ
KDYLQJ ORFDO V\VWHPV VWDII UHSODFH WKH FRPSRQHQWV WKHP�
VHOYHV� ZKLFK FDQ EH HDVLO\ GRQH ZLWK GHVNWRS XQLWV�
5HODWHG WR WKLV� OLEUDULHV PD\ RSW WR XSJUDGH GHVNWRSV LQ
WLJKW EXGJHW VLWXDWLRQV� UDWKHU WKDQ UHSODFH WKH XQLWV� 6XFK
W\SLFDO XSJUDGHV PD\ LQFOXGH PHPRU\� KDUG GULYHV�
YLGHR FDUGV� RU PRQLWRUV� :LWK IHZ H[FHSWLRQV� ODSWRS
FRPSRQHQWV FDQ
W EH XSJUDGHG�

/DSWRSV� LQ JHQHUDO� H[SHULHQFH PRUH ZHDU DQG WHDU

WKDQ GHVNWRSV� 2IWHQ� WKH RQO\ FRPSRQHQWV RI D GHVNWRS
WKDW D XVHU W\SLFDOO\ WRXFKHV DUH WKH NH\ERDUG DQG PRXVH�

:LWK ODSWRSV� WKH\ DUH WRXFKLQJ QRW RQO\ WKHVH FRPSRQHQWV�
EXW KDQGOLQJ WKH ODSWRSV PRUH LQWLPDWHO\� 7KH\ DUH WDNLQJ
WKHP RXW DQG SXWWLQJ WKHP EDFN LQWR WKH FDUU\LQJ FDVH�

7KH\ DUH SODFLQJ WKHP LQ ODSV� RQ KDUG VXUIDFHV� RU QHDU
GULQNV� 7KH\ DUH SOXJJLQJ LQ SDWFK FDEOHV� $& DGDSWHUV� DQG
SHUKDSV VZDSSLQJ EDWWHULHV� &RQVLGHULQJ WKH QXPEHU RI
WLPHV VXFK DFWLRQV RFFXU RYHU D RQH�ZHHN SHULRG ZLWK D

SRSXODU ODSWRS FKHFN�RXW SURJUDP� LW LV REYLRXV WKDW ODS�
WRSV UHFHLYH VLJQLILFDQWO\ PRUH JHQHUDO ZHDU DQG WHDU� $V DQ

H[DPSOH� LI D OLEUDU\ KDV D VWDQGDUG IRXU�\HDU UHSODFHPHQW
F\FOH IRU IL[HG GHVNWRSV� LW PLJKW EH SUXGHQW WR NQRFN WKLV
GRZQ WR D WKUHH�\HDU UHSODFHPHQW F\FOH IRU ODSWRSV�

2WKHU FRVWV DVVRFLDWHG ZLWK WKH LPSOHPHQWDWLRQ RI VXFK
D SURJUDP DUH SULPDULO\ VWDII�UHODWHG� LQFOXGLQJ URXWLQH

PDLQWHQDQFH DQG VWRUDJH DQG FLUFXODWLRQ FRQVLGHUDWLRQV�
HDFK RI ZKLFK UHTXLUHV VRPH GHJUHH RI VWDII LQYROYHPHQW�
5RXWLQH PDLQWHQDQFH� VXFK DV JKRVWLQJ PDFKLQHV ZLWK D

IUHVK VRIWZDUH LPDJH� GRHVQ
W WDNH PXFK PRUH WLPH WKDQ
ZLWK IL[HG GHVNWRS 3&V� &OHDUO\� ZKLOH GHVNWRSV DUH
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DOZD\V FRQQHFWHG WR WKH QHWZRUN� SULRU WR UHLPDJLQJ ODS�
WRSV� RQH PXVW WDNH WKH WLPH WR KRRN XS [ QXPEHU RI

SDWFK FDEOHV WR [ QXPEHU RI ODSWRSV WR FRQQHFW WR WKH QHW�

ZRUN DQG UHLPDJH� ,Q D PXOWLFDVW VFHQDULR� XVLQJ *+267�
LQ ZKLFK PXOWLSOH ODSWRSV FDQ EH UHLPDJHG DW RQFH� LW FDQ
WDNH D PHUH WHQ PLQXWHV RU OHVV WR DFWXDOO\ KDYH WKH QHZ

LPDJH LQVWDOOHG RQ DOO WKH ODSWRSV� 7KLV LV IROORZHG E\ D

IHZ SRVWUHJLVWUDWLRQ VHWWLQJV� 2YHUDOO� UHLPDJLQJ WDNHV D

OLWWOH WLPH� EXW QRW PXFK PRUH WKDQ LQ D GHVNWRS HQYLURQ�
PHQW� 7ZHQW\ ODSWRSV FRXOG EH HDVLO\ UHLPDJHG LQ SHU�
KDSV KDOI DQ KRXU� ,I WKLV LV GRQH RQFH D ZHHN� LW LV QRW DQ
H[FHVVLYHO\ ODUJH DPRXQW RI WLPH� DQG VWXGHQW DVVLVWDQWV
FRXOG EH WUDLQHG IRU VXFK ZRUN� &LUFXODWLRQ FRQVLGHUD�
WLRQV LQYROYH WKH IDFW WKDW ODSWRSV KDYH WR EH FLUFXODWHG �DV
RSSRVHG WR IL[HG GHVNWRSV�� DQG KDYH VKRUW FLUFXODWLRQ

SHULRGV FRPSDUHG WR ERRNV� ,I WKH SURJUDP LV SRSXODU�
VWDII WLPH LQYROYHG LQ FLUFXODWLQJ 3&V FDQ EH VXEVWDQWLDO�
SULPDULO\ GHSHQGLQJ RQ KRZ PXFK WLPH D VWDII PHPEHU

VSHQGV ZLWK WKH SDWURQ XSRQ FKHFN RXW DQG UHWXUQ RI WKH

ODSWRSV� ,I D WKRURXJK FKHFN RI WKH ODSWRS DQG FRPSR�
QHQWV LV SHUIRUPHG� LW FDQ WDNH XS WR WHQ PLQXWHV SHU FLU�
FXODWLRQ F\FOH RI D ODSWRS� 6WRUDJH FRQVLGHUDWLRQV LQYROYH
PDNLQJ VXUH WKH ODSWRS DQG DOO WKH DVVRFLDWHG FRPSRQHQWV
DUH LQ WKH VWRUDJH FDVH� DQG WKHQ VWDFNHG DQG ORFNHG XS LQ
D VHFXUH ORFDWLRQ DW QLJKW� $OO RI WKHVH LWHPV DUH QHFHVVDU\
WKLQJV WR FRQVLGHU IRU D ODSWRS FKHFN�RXW SURJUDP�

႑ 3RSXODULW\

:LWKRXW H[FHSWLRQ� DOO OLEUDULHV UHSRUWHG WKDW WKHLU FKHFN�
RXW SURJUDP ZDV YHU\ SRSXODU� $W OHDVW RQH OLEUDU\ KDV D

WZR�SDUW IOLS VLJQ RQ WKH VHUYLFH GHVN WKDW HLWKHU UHDGV

�/DSWRSV $YDLODEOH�� RU �1R /DSWRSV $YDLODEOH�� 7KLV

OLEUDU\ VWDWHG WKDW DOO RI WKHLU ODSWRSV ZHUH W\SLFDOO\ LQ XVH

E\ �� D�P � 7KH WKUHH PRVW SRSXODU TXHVWLRQV DW WKLV OLEUDU\
ZHUH� �:KHQ ZLOO WKH QH[W ODSWRS EH UHWXUQHG"� �,V WKHUH
D ZDLWLQJ OLVW"� DQG �&DQ , UHQHZ P\ ODSWRS"� $V PHQ�

WLRQHG DERYH� ODSWRSV RIWHQ UHFLUFXODWH MXVW DV VRRQ DV WKH\
DUH UHWXUQHG WR WKH VHUYLFH GHVN� 0RVW OLEUDULHV GRQ
W
DOORZ UHVHUYDWLRQV RU KROGV� DQG DOORZ UHQHZDOV RQO\ LI QR
RQH HOVH LV ZDLWLQJ� 7KHUH LV QR P\VWHU\ DV WR ZK\ WKH ODS�
WRS FKHFN�RXW SURJUDPV DUH VR SRSXODU� DQG KHQFH� VXH�
FHVVIXO� $ ODSWRS SURYLGHV PRUH SULYDF\ DQG TXLHW WKDQ
XVLQJ D UHJXODU� IL[HG�GHVNWRS 3&� 6WXGHQWV FDQ WDNH WKH

ODSWRS WR D VWXG\ URRP RU D ORXQJH FKDLU RQ D IORRU IDU
UHPRYHG IURP WKH ILUVW IORRU KXVWOH DQG EXVWOH RI WKH

OLEUDU\� /LEUDULHV W\SLFDOO\ SXW DQ LGHQWLFDO VRIWZDUH VXLWH
RQ WKH ODSWRSV DV IRXQG RQ WKHLU GHVNWRS VWXGHQW 3&V� DQG
XVHUV FDQ SULQW WR WKH OLEUDU\ QHWZRUN SULQWHUV MXVW DV HDV�
LO\� /DSWRSV DUH JRRG IRU JURXS JDWKHULQJV LQ SULYDWH
VWXG\ DUHDV� DQG DUH FRPSDFW� DOORZLQJ XVHUV WR VSUHDG
RXW WKHLU VFKRROZRUN RQ D WDEOHWRS� 7R KHOS ZLWK WKH

SRWHQWLDO TXHVWLRQV RI VXFK D SRSXODU SURJUDP� LW
V VPDUW

WR KDYH D ZHOO�GHYHORSHG :HE SDJH GLVFXVVLQJ VXFK

WKLQJV DV HOLJLELOLW\ IRU FKHFNLQJ RXW ODSWRSV� SROLFLHV� D
PDS RI DYDLODEOH SOXJ�LQ ORFDWLRQV� D KDUGZDUH GHVFULS�
WLRQ RI WKH ODSWRS� VRIWZDUH DYDLODEOH� DQG SHUKDSV HYHQ

SKRWRV LOOXVWUDWLQJ KRZ WR FRQQHFW WKH SDWFK FDEOHV DQG
$& DGDSWHU�

႑ &RQFOXVLRQ

0LUURULQJ WKH WUHQG WKDW ODSWRS FRPSXWHUV DUH LQFUHDVLQJ
LQ SRSXODULW\� VWXGHQWV DUH HYHU PRUH HDJHU WR XVH VXFK

WHFKQRORJ\ LQ DQ DFDGHPLF VHWWLQJ� 0DQ\ OLEUDULHV SUR�
YLGH VWXGHQWV ZLWK WKH SULYLOHJH RI FKHFNLQJ RXW OLEUDU\�
RZQHG ODSWRSV� RU DOORZ WKHP WR EULQJ LQ WKHLU RZQ

ODSWRSV DQG FRQQHFW WR WKH FDPSXV EDFNERQH� %RWK RI
WKHVH VHUYLFHV DUH RIIHUHG DW WKH 81/9 /LHG /LEUDU\� :LWK
ERWK VHUYLFHV� LW LV LPSRUWDQW WR KDYH SROLFLHV DQG SURFH�
GXUHV SURPRWLQJ QHWZRUN VHFXULW\� &LUFXODWLQJ OLEUDU\�
RZQHG ODSWRSV UHTXLUHV FDUHIXO FRQVLGHUDWLRQV UHODWHG WR

SURSHU WUHDWPHQW RI WKH ODSWRSV� FLUFXODWLRQ SDUDPHWHUV�
EXGJHWDU\ UHTXLUHPHQWV RI VWDUWLQJ XS DQG VXSSRUWLQJ
VXFK D SURJUDP� DQG VWDII WLPH FRQVLGHUDWLRQV UHODWHG WR

WKH PDLQWHQDQFH DQG FLUFXODWLRQ RI VXFK ODSWRSV� 2YHUDOO�
GHVSLWH VXFK FRVWV DQG FRQVLGHUDWLRQV� ODSWRS SURJUDPV
WHQG WR EH YHU\ VXFFHVVIXO DQG SRSXODU ZLWKLQ WKH DFD�

GHPLF FRPPXQLW\�
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���� �����DQQDYLUXV�KWPO�

�� :� 5LFKDUG 6WHYHQV� 7&3�,3 ,OOXVWUDWHG� 9ROXPH �� 7KH
3URWRFROV �5HDGLQJ� 0DVV�� $GGLVRQ�:HVOH\� ������ ���

�� 7HG /HPRQ DQG 5DOSK 'URPV� 7KH '+&3 +DQGERRN�
8QGHUVWDQGLQJ� 'HSOR\LQJ� DQG 0DQDJLQJ $XWRPDWHG &RQILJXUDWLRQ
6HUYLFHV �,QGLDQDSROLV� 1HZ 5LGHU
V 3XEV�� ������ ����

�� /HPRQ DQG 'URPV� 7KH '+&3 +DQGERRN� ����
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$SSHQGL[ $� &RPSRQHQWV RI /,1$6

([HFXWDEOH 6FULSWV
�/,1$6�ELQ�OHDVHVG 7UDFNV WKH �YDU�VWDWH�'+&3�'+&3G�OHDVHV ILOH IRU XSGDWHV� SDUVHV XSGDWHV� DQG VWRUHV WKH

LQIR LQ WKH OHDVHV WDEOH RI WKH GDWDEDVH
�/,1$6�ELQ�UHIUHVKG .LOOV UXQQLQJ '+&3 GDHPRQ DQG UHVWDUWV LW� 7KLV IRUFHV D UHIUHVK RI WKH '+&3G�FRQI ILOH�

WKHUHE\ DFWLYDWLQJ DGGLWLRQV WR WKH DSSURYH�GHQ\ OLVWV�

&*, 6FULSWV
�KRPH�KWWSG�FJL�ELQ� UHJ3DWURQ�FJL
�KRPH�KWWSG�FJL�ELQ�UHJ$GPLQ�FJL
�KRPH�KWWSG�FJL�ELQ�QDY�FJL
�KRPH�KWWSG�FJL�ELQ�ORJRXW�FJL
�KRPH�KWWSG�FJL�ELQ�JDWHNHHS�FJL
�KRPH�KWWSG�FJL�ELQ�DXWK�FJL
�KRPH�KWWSG�FJL�ELQ�DGPLQ�FJL

3HUO 0RGXOHV �XVU�OLE�SHUO��VLWHBSHUO���9
GE�SP
'+&3�SP
S9LHZ%URZVH�SP
3DUVH23$&�SP

&RQILJXUDWLRQ )LOHV �HWF
'+&3G�FRQI
OHDVHVG�FRQI

$SSHQGL[ %� /,1$6 5HJLVWUDWLRQ )ORZ 2YHUYLHZ

� 6WDII � � 3DWURQ � �/DSWRS � �OLQDVKR
�

$GYLVHV 3DWURQ WR
RSHQ :HE EURZVHU
DQG HQWHU 85/ WR

81$6 +RVW

6WDII XVHV /,1$6
$GPLQ WR YHULI\

3DWURQ ,QIRUPDWLRQ
DQG $SSURYH RU

'HQ\ UHJLVWUDWLRQ
UHTXHVW

&RQQHFWV ODSRS WR
QHWZRUN GURS DW

ODSWRS UHJLVWUDWLRQ
GHVN

3RZHUV XS ODSWRS ಧe!ಧ
/DSWRS DGYHUWLVHV
IRU FRQILJXUDWLRQ
IURP D '+&3 ಧe!ಧ

3DWURQ RSHQV ZHE
EURZVHU DQG
HQWHUV 85/ WR
81$6 +RVW

&RPSOHWHV
UHJLVWUDWLRQ IRUP�
&OLFNV WKH �VXEPLW�

EXWWRQ

3DWURQ YHUILHV
,QIRUPDWLRQ DQG
FOLFNV �&RQWLQXH�

/DSWRS UHFHLYHV ,3

FRQILJXUDWLRQ� DQG
ILQLVKHV ERRWLQJ

'+&3G UHFHLYHV
EURDGFDVW IRU

FRQILJXUDWLRQ� 7KH

ODSWRS LV RQ WKH
QHWZRUN LQWHUIDFH
GHGLFDWHG WR

UHJLVWUDWLRQ� 7KH
,3 UHVHUYHG IRU

ODSWRSV LV

+773G GHIDXOW
GRFXPHQW
LQGH[� FJL

H[DPLQHV ,3
$GGUHVV RI

LQFRPLQJ FOLHQW�

%URZVHU LV UHIHUUHG
WR UHJLVWHUHG�KWPO

<HV
SDWURQV ODSWRS LV

DOUHDG\ UHJLVWHUHG
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$SSHQGL[ &� 3ROLFLHV *RYHUQLQJ 8VHUV %ULQJLQJ LQ 7KHLU 2ZQ /DSWRSV

/DSWRS 8VH $JUHHPHQW

�� , KDYH UHFHLYHG D FRS\ RI WKH 81/9 /LEUDULHV
 ODS�
WRS XVH SROLF\ DQG , DJUHH WR DELGH E\ LW�

�� , ZLOO UHSRUW WKHIW RU ORVV RI P\ ODSWRS FRPSXWHU RU
LWV QHWZRUN FDUG WR WKH OLEUDU\

�� , XQGHUVWDQG WKDW , PD\ EH KHOG UHVSRQVLEOH IRU DQ\
GDPDJH GRQH WR WKH QHWZRUN IURP P\ ODSWRS�

�� , XQGHUVWDQG WKDW P\ ULJKW WR XVH WKH QHWZRUN PD\
EH UHYRNHG LI , GR QRW FRPSO\ ZLWK WKH SROLFLHV JRY�
HUQLQJ QHWZRUN XVH�

1DPH� �SOHDVH SULQW�
6LJQDWXUH 'DWH

81/9 /LEUDULHV
 /DSWRS 8VH 3ROLF\

/DSWRS 8VH� 6WXGHQWV� IDFXOW\� DQG VWDII RI WKH XQLYHUVLW\
DUH ZHOFRPH WR EULQJ ODSWRSV ZLWK QHWZRUN FDUGV DQG
XVH WKHP ZLWK RXU GDWD GURSV WR JDLQ DFFHVV WR RXU QHW�

ZRUN� 7KH ODSWRS PXVW EH UHJLVWHUHG LQ RXU ODSWRS
DXWKHQWLFDWLRQ V\VWHP� DQG D YDOLG OLEUDU\ EDUFRGH LV
DOVR UHTXLUHG� 8VHUV DUH UHVSRQVLEOH IRU QRWLI\LQJ WKH

OLEUDU\ SURPSWO\ LI WKHLU UHJLVWHUHG ODSWRS �RU LWV QHW�

ZRUN FDUG� LV ORVW RU VWROHQ� VLQFH WKH XVHU PD\ EH KHOG

UHVSRQVLEOH LI WKHLU ODSWRS LV XVHG WR DFFHVV DQG GDPDJH
WKH QHWZRUN� 8VHUV WDNLQJ DGYDQWDJH RI WKLV VHUYLFH DUH

UHTXLUHG WR DELGH E\ DOO 8&&61 DQG 81/9 FRPSXWHU
SROLFLHV�

,Q SXUVXLW RI LWV JRDO WR SURYLGH WKH PRVW HIIHFWLYH
DFFHVV WR LQIRUPDWLRQ UHVRXUFHV LQ VXSSRUW RI WKH

8QLYHUVLW\
V SURJUDPV RI WHDFKLQJ� UHVHDUFK� DQG VFKRO�

DUO\�FUHDWLYH SURGXFWLRQ� WKH 81/9 /LEUDULHV KDYH

DGRSWHG SROLFLHV JRYHUQLQJ HOHFWURQLF DFFHVV DQG XVH RI
OLFHQVHG VRIWZDUH� ,W LV H[SHFWHG WKDW DOO WKRVH ZKR XVH WKH
OLEUDULHV
 QHWZRUN WR DFFHVV HOHFWURQLF UHVRXUFHV ZLOO GR VR

UHVSRQVLEO\� UHVSHFWLQJ WKH ULJKWV RI RWKHU XVHUV�
$XWKRUL]HG 8VHUV� (OHFWURQLF LQIRUPDWLRQ� VHUYLFHV�

VRIWZDUH� DQG QHWZRUNV SURYLGHG GLUHFWO\ RU LQGLUHFWO\
E\ WKH 81/9 /LEUDULHV VKDOO EH DFFHVVLEOH� LQ DFFRUGDQFH
ZLWK OLFHQVLQJ RU FRQWUDFWXDO REOLJDWLRQV DQG LQ DFFRU�

GDQFH ZLWK H[LVWLQJ 81/9 DQG 8&&61 FRPSXWLQJ VHUY�

LFHV SROLFLHV� 7KH 81/9 /LEUDULHV DQG WKHLU VWDII UHVHUYH
WKH ULJKW WR GHQ\ QHWZRUN DFFHVV LI WKH\ DUH LQ YLRODWLRQ
RI DQ\ SDUW RI WKLV SROLF\�

$XWKRUL]HG DQG 8QDXWKRUL]HG 8VH� 1HWZRUN DFFHVV LV
WR EH XVHG IRU DFDGHPLF UHVHDUFK SXUSRVHV RQO\�
,QWHUQHW�:RUOG :LGH :HE VHDUFKHV PXVW EH LQ DFFRU�

GDQFH ZLWK V\VWHP DQG FDPSXV FRPSXWHU�XVH SROLFLHV�
8VHUV PXVW QRW�

$� &RS\ DQ\ FRS\ULJKWHG VRIWZDUH SURYLGHG E\
81/9� ,W LV D FULPLQDO RIIHQVH WR FRS\ DQ\ VRIWZDUH

WKDW LV SURWHFWHG E\ FRS\ULJKW� DQG 81/9 ZLOO WUHDW
LW DV VXFK�

%� 8VH OLFHQVHG VRIWZDUH LQ D PDQQHU LQFRQVLVWHQW
ZLWK WKH OLFHQVLQJ DUUDQJHPHQW�

&� &RS\� UHQDPH� DOWHU� H[DPLQH� RU GHOHWH WKH ILOHV RU

SURJUDPV RI DQRWKHU SHUVRQ RU 81/9 ZLWKRXW SHU�
PLVVLRQ�

'� 8VH D FRPSXWHU WR DQQR\ RWKHUV� LQFOXGLQJ� EXW QRW
OLPLWHG WR� VHQGLQJ RIIHQVLYH PHVVDJHV� RU NQRZ�

LQJO\ FDXVLQJ D V\VWHP FUDVK�
(� &UHDWH� GLVVHPLQDWH� RU UXQ D VHOI�UHSOLFDWLQJ SUR�

JUDP ��YLUXV��� ZKHWKHU GHVWUXFWLYH LQ QDWXUH RU

QRW�

)� 8VH D FRPSXWHU IRU QRQXQLYHUVLW\ ZRUN� VXFK DV IRU

SULYDWH EXVLQHVV� RU FOXEV QRW VDQFWLRQHG E\ 81/9�
*� 7DPSHU ZLWK VZLWFK VHWWLQJV� PRYH� UHFRQILJXUH RU

GR DQ\WKLQJ WKDW FRXOG GDPDJH WHUPLQDOV� FRPSXW�
HUV� SULQWHUV� RU RWKHU HTXLSPHQW�

+� &ROOHFW� UHDG� RU GHVWUR\ RXWSXW RWKHU WKDQ \RXU
RZQ ZRUN ZLWKRXW WKH SHUPLVVLRQ RI WKH RZQHU�

,� 8VH WKH FRPSXWHU DFFRXQW RI DQRWKHU SHUVRQ ZLWK
RU ZLWKRXW WKHLU SHUPLVVLRQ XQOHVV LW LV GHVLJQDWHG
IRU JURXS ZRUN�

-� 8VH VRIWZDUH QRW SURYLGHG E\ 81/9 LQ WKH ODE
XQOHVV WKH VWXGHQW LV OHJDOO\ DXWKRUL]HG WR GR VR�

.� $FFHVV RU DWWHPSW WR DFFHVV D KRVW FRPSXWHU� HLWKHU
DW 81/9 RU WKURXJK D QHWZRUN� ZLWKRXW WKH
RZQHU
V SHUPLVVLRQ� RU WKURXJK XVH RI ORJ�LQ LQIRU�
PDWLRQ EHORQJLQJ WR DQRWKHU SHUVRQ

,QWHUQHW 8VH� 7KH 81/9 /LEUDULHV FDQQRW FRQWURO WKH
LQIRUPDWLRQ DYDLODEOH RYHU WKH ,QWHUQHW DQG DUH QRW

UHVSRQVLEOH IRU LWV FRQWHQW� 7KH ,QWHUQHW FRQWDLQV D ZLGH

YDULHW\ RI PDWHULDO DQG RSLQLRQV IURP YDULRXV SRLQWV RI
YLHZ� 1RW DOO VRXUFHV SURYLGH LQIRUPDWLRQ WKDW LV DFFXUDWH�
FRPSOHWH RU FXUUHQW� DQG VRPH PD\ EH RIIHQVLYH WR VRPH

YLHZHUV� 8VHUV VKRXOG SURSHUO\ HYDOXDWH ,QWHUQHW
UHVRXUFHV DFFRUGLQJ WR WKHLU DFDGHPLF DQG UHVHDUFK QHHGV�
/LQNV WR RWKHU ,QWHUQHW VLWHV VKRXOG QRW EH FRQVWUXHG DV DQ

HQGRUVHPHQW E\ WKH 81/9 /LEUDULHV RI WKH FRQWHQW RU
YLHZV FRQWDLQHG WKHUHLQ�

7KH 81/9 /LEUDULHV HQGRUVH WKH $PHULFDQ /LEUDU\
$VVRFLDWLRQ
V /LEUDU\ %LOO RI 5LJKWV� ZKLFK VXSSRUWV
DFFHVV WR LQIRUPDWLRQ DQG GHQRXQFHV FHQVRUVKLS� ODEHO�
LQJ� DQG UHVWULFWLQJ DFFHVV WR LQIRUPDWLRQ� ,Q DFFRUGDQFH
ZLWK WKH $PHULFDQ /LEUDU\ $VVRFLDWLRQ
V SROLF\� WKH
81/9 /LEUDULHV GR QRW XVH ,QWHUQHW ILOWHUV WR UHVWULFW
DFFHVV WR LQIRUPDWLRQ RQ WKH ,QWHUQHW� $V ZLWK RWKHU
OLEUDU\ UHVRXUFHV� UHVWULFWLRQ RI D PLQRU
V DFFHVV WR WKH
,QWHUQHW LV WKH UHVSRQVLELOLW\ RI WKH SDUHQW�OHJDO JXDUGLDQ�

&RS\ULJKW $OHUW� 0DQ\ RI WKH UHVRXUFHV IRXQG RQ WKH
,QWHUQHW DUH FRS\ULJKW�SURWHFWHG� $OWKRXJK WKH ,QWHUQHW LV
D GLIIHUHQW PHGLXP IURP SULQWHG WH[W� RZQHUVKLS DQG
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LQWHOOHFWXDO SURSHUW\ ULJKWV VWLOO H[LVW� &KHFN WKH GRFX�
PHQWV IRU DSSURSULDWH VWDWHPHQWV LQGLFDWLQJ RZQHUVKLS�
0RVW RI WKH HOHFWURQLF VRIWZDUH DQG MRXUQDO DUWLFOHV DYDLO�
DEOH RQ OLEUDU\ VHUYHUV DQG FRPSXWHUV DUH DOVR FRS\�
ULJKWHG� 8VHUV VKDOO QRW YLRODWH WKH OHJDO SURWHFWLRQ

SURYLGHG E\ FRS\ULJKWV DQG OLFHQVHV KHOG E\ WKH 81/9
/LEUDULHV RU RWKHUV� 8VHUV VKDOO QRW PDNH FRSLHV RI DQ\
OLFHQVHG RU FRS\ULJKWHG FRPSXWHU SURJUDP IRXQG RQ D

OLEUDU\ FRPSXWHU�

$SSHQGL[ '� $GGLWLRQDO ,QIRUPDWLRQ IURP /LEUDULHV 2IIHULQJ /DSWRS 3URJUDPV

&RORUDGR 6WDWH

PDQWD�OLEUDU\�FRORVWDWH�HGX�DFFHVV�SROLF\�KWPO
&RQFRUGLD 8QLYHUVLW\
KWWS���OLEUDU\�FRQFRUGLD�FD�LERRNV

2UHJRQ 6WDWH 8QLYHUVLW\
KWWS���RVXOLEUDU\�RUVW�HGX�FRPSXWLQJ�ODSWRSO�KWP

3HQQ 6WDWH

ZZZ�OLEDULHV�SVX�HGX�FUVZHE � ODSWRS�ZLWKLG�KWP
8QLYHUVLW\ RI &DOLIRUQLD� /RV $QJHOHV

ZZZ�FOLFF�XFOD�HGX� LQIR� ODSWRSV�DVS
8QLYHUVLW\ RI *HRUJLD
ZZZ�U[�XJD�HGX�PDLQ�KRPH�FLU�/DSWRS&KHFN2XW3ROLF\�KWP

8QLYHUVLW\ RI 0DU\ODQG
ZZZ�ZLUHOHVV�XPG�HGX�DGFKNRXW�KWPO

8QLYHUVLW\ RI 1HYDGD� /DV 9HJDV
ZZZ�OLEUDU\�XQOY�HGX�VHUYLFHV� ODSWRS

8QLYHUVLW\ RI 1RUWK &DUROLQD

ZZZ�OLE�XQF�HGX�FLUF�ODSWRSV
8QLYHUVLW\ RI 2NODKRPD
KWWS���IDFXOW\�VWDII�RX �HG8 �5�6DUDK�(�5REELQV�O �ODSWRSSROLF\�KWP

8QLYHUVLW\ RI 7H[DV
ZZZ�OLE �XWH[DV�HGX�/LEV�3&/� ODSWRSV�KWPO

8QLYHUVLW\ RI 9LUJLQLD
ZZZ�OLE�YLUJLQLD�HGX�FOHPRQV�FRPSXWHUV�)$4�KWP

8QLYHUVLW\ RI :DVKLQJWRQ
ZZZ�OLE �ZDVKLQJWRQ�HGX�2XJO� ODSWRS�KWPO

$SSHQGL[ (� /DSWRS &KHFN�RXW 3ROLF\ DQG 8VHU /RDQ $JUHHPHQW )RUP

/DSWRS &KHFN�RXW 3ROLF\

(OLJLEOH %RUURZHU

8QLYHUVLW\ RI 1HYDGD� /DV 9HJDV IDFXOW\� VWDII� DQG VWXGHQWV� <28 0867 +$9( <285 81/9 ,�'� ,I \RX KDYH DQ\ ILQHV
RQ \RXU OLEUDU\ UHFRUG� \RX ZLOO QRW EH DEOH WR ERUURZ D ODSWRS XQWLO WKH ILQHV DUH FOHDUHG�

/RDQ 3HULRG

/DSWRS XVH LV UHVWULFWHG WR WKH OLEUDU\� 7KUHH KRXUV RU OHVV GHSHQGLQJ RQ ZKDW WLPH ODSWRS LV FKHFNHG RXW� 1R UHQHZDOV�

+RXUV RI 6HUYLFH
0HGLD 5HVRXUFHV FRXQWHU FKHFN RXW� $YDLODEOH RQ D ILUVW�FRPH� ILUVW�VHUYHG EDVLV� 1R UHVHUYDWLRQV RU KROGV WDNHQ�

0RQGD\ WKURXJK 7KXUVGD\� ���� D�P� WR ���� S�P � /DVW FKHFNRXW DW � S�P�

)ULGD\� ���� D�P� WR � S�P � /DVW FKHFNRXW DW ���� S�P�
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:HHNHQG KRXUV RI VHUYLFH�

6DWXUGD\� ����� D�P � WR � S�P � /DVW FKHFNRXW DW ���� S�P�

6XQGD\� ����� D�P � WR ���� S�P � /DVW FKHFNRXW DW � S�P�

5HVSRQVLELOLW\
$JUHHPHQW IRUP ZLOO EH VLJQHG E\ WKH XVHU WKDW FRYHUV
WKHLU UHVSRQVLELOLW\ DQG YHULILHV FRQGLWLRQ RI ODSWRS DW

FKHFNRXW DQG FKHFNLQ�
7KH XVHU ZKR FKHFNV RXW WKH ODSWRS LV UHVSRQVLEOH IRU

DQ\ ORVV RU GDPDJH XQWLO WKH ODSWRS LV UHWXUQHG WR WKH
PHGLD UHVRXUFHV GHVN� 7KH XVHU LV UHVSRQVLEOH IRU XS WR

WKH IXOO UHSODFHPHQW FRVW ������� LI WKH FRPSXWHU LV GDP�
DJHG RU VWROHQ�

$OO XVHU ILOHV PXVW EH VDYHG WR D GLVN EHIRUH UHWXUQLQJ
ODSWRS WR PHGLD UHVRXUFHV� +DUG GULYHV ZLOO EH ZLSHG
FOHDQ RI DQ\ ILOHV ZKHQ UHWXUQHG WR PHGLD UHVRXUFHV� 7KH

OLEUDU\ LV QRW UHVSRQVLEOH IRU DQ\ ORVW ILOHV�

5HWXUQ RI /DSWRSV
/DSWRSV PXVW EH UHWXUQHG WR D PHGLD UHVRXUFHV VWDII

PHPEHU DQG QRW MXVW OHIW RQ WKH FRXQWHU ZKHQ UHWXUQHG�
:KHQ UHWXUQHG� VWDII ZLOO YHULI\ WKDW WKH ODSWRS LV LQ JRRG
ZRUNLQJ RUGHU EHIRUH VLJQLQJ RII RQ WKH XVHU DJUHHPHQW
IRUP� 7KLV ZLOO WDNH WHQ WR ILIWHHQ PLQXWHV DQG XVHU PXVW

EH SUHVHQW�
,Q FDVH RI HPHUJHQF\ HYDFXDWLRQ RI OLEUDU\ SOHDVH WDNH

WKH ODSWRS ZLWK \RX DQG UHWXUQ WR PHGLD UHVRXUFHV ZKHQ

EXLOGLQJ LV VDIH WR UHHQWHU�

)LQHV�/DWH &KDUJHV
7KHUH ZLOO EH D ��� ODWH FKDUJH IRU HDFK KRXU RU SRU�

WLRQ WKHUHRI WKDW WKH ODSWRS LV UHWXUQHG EH\RQG WKH GXH
WLPH� 7KH PD[LPXP RYHUGXH ILQH LV ����� 7KHVH ILQHV ZLOO
EH DWWDFKHG WR WKH SDWURQ
V OLEUDU\ FDUG� ZKLFK FRXOG
DIIHFW VWXGHQWV UHJLVWHULQJ IRU FODVVHV RU REWDLQLQJ
GLSORPD�WUDQVFULSWV XQWLO SDLG LQ IXOO�

/DSWRS &RPSXWHU /RDQ $JUHHPHQW /LHG /LEUDU\
81/9

႑ , DFFHSW IXOO UHVSRQVLELOLW\ IRU WKH ODSWRS DQG DFFHV�

VRULHV , DP ERUURZLQJ� , ZLOO UHLPEXUVH WKH 8QLYHUVLW\
RI 1HYDGD /DV 9HJDV IRU WKH FRVW RI UHSDLULQJ RU

UHSODFLQJ WKLV ODSWRS RU DFFHVVRULHV LI WKH\ DUH GDP�

DJHG� ORVW� RU VWROHQ ZKLOH FKHFNHG RXW LQ P\ QDPH�
႑ , XQGHUVWDQG WKDW WKH UHSODFHPHQW FRVW IRU WKLV ODSWRS

FRPSXWHU ZLOO EH QR OHVV WKDQ ������
႑ , XQGHUVWDQG WKH RYHUGXH ILQHV DUH ��� SHU KRXU� ����

PD[LPXP RYHUGXH ILQH�
႑ , DJUHH WR FRPSO\ ZLWK 8QLYHUVLW\ UXOHV UHJDUGLQJ

FRPSXWHU XVH�
႑ , XQGHUVWDQG WKDW WKH FLUFXODWLRQ SHULRG LV IRU WKUHH

KRXUV RU OHVV GHSHQGLQJ RQ WKH WLPH WKH ODSWRS LV
FKHFNHG RXW�

/LEUDU\ XVH RQO\� 3OHDVH GR QRW OHDYH WKH ODSWRS XQDW�

WHQGHG�
<RXU VLJQDWXUH EHORZ LQGLFDWHV WKDW \RX UHFRJQL]H

\RXU UHVSRQVLELOLW\ LQ WKH FDUH DQG FXVWRG\ RI DQ\ ODSWRS
\RX ERUURZ IURP /LHG /LEUDU\�

/DSWRS &KHFN 2XW

3K\VLFDO LQVSHFWLRQ YHULILFDWLRQ E\ VWDII
)LOO LQ DOO EODQNV DQG LQLWLDO FRUUHFWLRQV

/DSWRS FRPSXWHU �
3&0&,$ VORW�EDWWHU\ FRYHU
([WHULRU DSSHDUDQFH 2�.�
&DW � FDEOH
6XFFHVVIXO ERRW�XS
/&' VFUHHQ

)ORSS\ GULYH
B 0HPRU\ ������� .% 5$0

B
'9'�520
&DVH
$& DGDSWRU
+HDGSKRQHV
, KDYH ZLWQHVVHG WKH SK\VLFDO LQVSHFWLRQ RI WKH ODSWRS

FRPSXWHU DQG FRPSRQHQWV� $OO FKHFNHG SDUWV DUH SUHVHQW
DQG DSSHDU WR EH IXQFWLRQLQJ�
%RUURZHU VLJQDWXUH
3ULQW QDPH
'DWH
7LPH FKHFNHG RXW
(�PDLO DGGUHVV
0HGLD VWDII QDPH

/DSWRS &KHFN�LQ �5HWXUQ�

3K\VLFDO LQVSHFWLRQ YHULILFDWLRQ E\ VWDII
)LOO LQ DOO EODQNV DQG LQLWLDO FRUUHFWLRQV

([WHULRU DSSHDUDQFH 2�.�
$OO FKHFNHG�RXW FRPSRQHQWV UHWXUQHG
6XFFHVVIXO ERRW�XS
0HPRU\ DW ������� .% 5$0

'9'�520�IORSS\ GULYH HMHFWHG
&RPSXWHU SURSHUO\ VKXW GRZQ
/&' VFUHHQ

'RFXPHQWV RII KDUG GULYH �DVN SDWURQ�
7LPH FKHFNHG LQ
0HGLD VWDII QDPH
%RUURZHU VLJQDWXUH

&RPPHQWV� WHFKQLFDO SUREOHPV� RU GDPDJH� SOHDVH PDNH
FRPPHQWV RU UHSRUW SUREOHPV RQ WKH EDFN RI WKLV DJUHH�
PHQW DQG JLYH LW WR 0HGLD 5HVRXUFHV 6WDII�
)LQHV DFFHVVHG�
5HDVRQ�
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%XLOGLQJ 'DWDEDVH�%DFNHG
:HE $SSOLFDWLRQV�
3URFHVV DQG ,VVXHV 6WHSKHQ :HVWPDQ

,Q WKLV DUWLFOH� WKH SURFHVV RI LPSOHPHQWLQJ GDWDEDVH�
EDFNHG :HE DSSOLFDWLRQV IURP LQLWLDO SODQQLQJ WR ILQDO
LPSOHPHQWDWLRQ DQG EH\RQG ZLOO EH H[SORUHG� %RWK WHFKQL�

FDO DQG �SHRSOH� LVVXHV ZLOO EH DGGUHVVHG� LQFOXGLQJ FKRRV�

LQJ KDUGZDUH DQG GDWDEDVH SODWIRUPV� VHOHFWLRQ RI
GHYHORSPHQW WRROV DQG DSSURDFKHV� PDNLQJ GHFLVLRQV RQ

WKH DOORFDWLRQ RI WLPH� SHUVRQQHO� DQG HTXLSPHQW� DQG

DVVLJQLQJ GDWD DQG V\VWHP DGPLQLVWUDWLRQ WDVNV� � ,W LV QHF�

HVVDU\ WR FRQVLGHU WKHVH SRLQWV� HYHQ LID SURMHFW VHHPV VLP�
SLH� WR HQVXUH WKDW QR LVVXHV KDYH EHHQ RYHUORRNHG�

&DUHIXOO\ WKLQNLQJ WKURXJK DOO DVSHFWV EHIRUHKDQG FDQ

PLQLPL]H WKH QXPEHU RISUREOHPV RQH ZLOO HQFRXQWHU ODWHU�

7KHUH
LV D JURZLQJ ERG\ RI OLWHUDWXUH RQ GDWDEDVH�

EDFNHG :HE SDJHV� ERWK RQ JHQHUDO WRSLFV DQG VSHFLILF
SODWIRUPV�� 7KH OLEUDU\ SUHVV LV DOVR EHJLQQLQJ WR SXE�

OLVK LQ WKLV DUHD� LQFOXGLQJ DUWLFOHV E\ $QWOHPDQ� 0LVFKR DQG
6FKOHPEDFK� .LHKO� 6XPPHUV� DQG :HVWPDQ�� 7KHUH DUH VHY�

HUDO FOHDU DGYDQWDJHV RI XVLQJ D GDWDEDVH UDWKHU WKDQ UHO\�
LQJ VROHO\ RQ VWDWLF +70/ SDJHV� ��� LW DOORZV RQH WR IRFXV
RQ LQSXWWLQJ UDWKHU WKDQ IRUPDWWLQJ GDWD� ��� LW UHGXFHV WKH
WLPH UHTXLUHG WR PDLQWDLQ :HE SDJHV� DQG ��� LW SHUPLWV WKH
UHXVH RI LQIRUPDWLRQ LQ D YDULHW\ RI VLWXDWLRQV DQG WR VHUYH D

PXOWLSOLFLW\ SXUSRVHV� +RZHYHU� ZKHQ LPSOHPHQWLQJ WKLV

WHFKQRORJ\� RQH QHHGV WR XQGHUWDNH FDUHIXO SODQQLQJ DQG

ZHLJK WKH FRVWV YHUVXV WKH EHQHILWV� 2QH ZLOO QHHG WR

DGGUHVV D QXPEHU RI LVVXHV DQG PDNH D QXPEHU RI GHFL�
VLRQV� .QRZLQJ ZKDW WR H[SHFW ZLOO KHOS WR HQVXUH VXFFHVV�

႑ 3ODQQLQJ

'HFLGLQJ :KDW <RX :DQW

:KHQ EHJLQQLQJ� LW LV LPSRUWDQW WR GHILQH WKH GHVLUHG JRDO
RI WKH SURMHFW DQG GHWHUPLQH ZKHWKHU D GDWDEDVH LV WKH

DSSURSULDWH WRRO IRU WKDW JRDO� 'DWDEDVH�EDFNHG DSSOLFD�
WLRQV JHQHUDOO\�
႑ XVH VWUXFWXUHG GDWD ZKHUH RXWSXW YLD GLIIHUHQW SDUDP�

HWHUV VXFK DV VXEMHFW RU PDWHULDO W\SH LV GHVLUHG�
႑ HQDEOH VHDUFKLQJ RI WKH GDWD E\ YDULRXV SDUDPHWHUV�
႑ PDQDJH FRQVWDQWO\ FKDQJLQJ GDWD� DQG
႑ DOORZ WKH UHXVH RI LQIRUPDWLRQ LQ GLIIHUHQW FRQWH[WV

DQG SDJHV�

*HW (YHU\ERG\ RQ %RDUG

2QFH LW LV GHWHUPLQHG WKDW D GDWDEDVH LV WKH DSSURSULDWH
WRRO IRU WKH MRE� LW LV QHFHVVDU\ WR JHW EX\�LQ IURP WZR

DUHDV� DGPLQLVWUDWLRQ DQG VWDII� EHIRUH SURFHHGLQJ�

'DWDEDVH�EDFNHG :HE SURMHFWV FDQ FRQVXPH VLJQLILFDQW
VWDIILQJ UHVRXUFHV� PD\ UHTXLUH D VXEVWDQWLDO ILQDQFLDO
LQYHVWPHQW LQ WKH VKRUW�UXQ� DQG LQYROYH RQJRLQJ VXSSRUW
LQ WKH ORQJ UXQ� ,W LV WKHUHIRUH FULWLFDO WKDW WKH OLEUDU\
DGPLQLVWUDWLRQ XQGHUVWDQGV DQG IXOO\ VXSSRUWV WKH SURM�
HFW� 7R REWDLQ WKLV XQGHUVWDQGLQJ DQG VXSSRUW� DQVZHUV
PXVW EH SURYLGHG WR D QXPEHU RI TXHVWLRQV�

�� :KDW ZLOO EH WKH EHQHILW RI WKLV SURMHFW" $QVZHUV FDQ
LQFOXGH VDYLQJ WLPH� SURYLGLQJ EHWWHU DFFHVV WR LQIRU�
PDWLRQ� RU DOORZLQJ IRU PRUH HIILFLHQW ZRUNIORZ�

�� :KDW ZLOO WKH FRVWV EH LQ WHUPV RI PRQH\ DQG VWDII
WLPH" :KDW ZLOO QHHG WR EH GURSSHG WR GR WKLV" :KDW
QHZ KDUGZDUH� VRIWZDUH� DQG SHUVRQQHO ZLOO EH
QHHGHG" &DQ LW EH GRQH ZLWK H[LVWLQJ LQIUDVWUXFWXUH"

�� +RZ LV WKLV SURMHFW WR EH DFFRPSOLVKHG" :KDW LV WKH
WLPHIUDPH IRU LWV LPSOHPHQWDWLRQ" :KDW DUH WKH

VWHSV WR EH WDNHQ DQG ZKHQ VKRXOG HDFK VWHS EH

FRPSOHWHG" :KDW H[SHUWLVH LV QHHGHG" 'RHV VXFK

H[SHUWLVH H[LVW LQ�KRXVH RU FDQ LW EH DFTXLUHG"
�� +RZ PXFK WLPH DQG HIIRUW ZLOO LW WDNH WR PDLQWDLQ

WKLV DSSOLFDWLRQ" +RZ PXFK GDWD LQSXWWLQJ DQG

XSGDWLQJ ZLOO EH LQYROYHG" :LOO LW EH ZRUWK WKH
LQYHVWPHQW" :KDW VXEVHTXHQW SURJUDPPLQJ DQG
WHFKQLFDO UHVRXUFHV ZLOO EH QHHGHG"

,W LV DOVR LPSRUWDQW WR LGHQWLI\ WKH SHUVRQV ZKR ZLOO
ILOO YDULRXV UROHV LQ WKH SURMHFW� 1RWH WKDW RQH SHUVRQ PD\
SHUIRUP PRUH WKDQ RQH UROH� 1HFHVVDU\ IXQFWLRQV LQFOXGH�

႑ 3URMHFW FRRUGLQDWRUಧWKH SHUVRQ ZKR RYHUVHHV WKH

SURMHFW DQG PDNHV VXUH WKLQJV VWD\ RQ�WUDFN
႑ 'DWD XVHUVಧWKH SHRSOH ZKR ZLOO KHOS GHILQH WKH GDWD

DQG WKH IXQFWLRQDOLW\ WR EH LQFOXGHG LQ WKH DSSOLFDWLRQ
႑ 'HVLJQHUಧWKH SHUVRQ ZKR ILQGV RXW ZKDW GDWD DUH

QHHGHG DQG WKHQ FUHDWHV WKH UHTXLUHG GDWD PRGHOV
႑ 'DWDEDVH DGPLQLVWUDWRUಧWKH SHUVRQ ZKR LPSOH�

PHQWV WKH GDWD PRGHO DQG ZKR DGPLQLVWHUV WKH GDWD�
EDVH PDQDJHPHQW V\VWHP �RIWHQ WKH VDPH SHUVRQ DV

WKH GHVLJQHU�
႑ 'HYHORSHU�SURJUDPPHUಧWKH SHUVRQ ZKR SURJUDPV

WKH DSSOLFDWLRQ
႑ 7HVWHUVಧXVHUV ZKR WHVW WKH DSSOLFDWLRQ�

7KH SURMHFW FRRUGLQDWRU� E\ KDYLQJ WKH DQVZHUV WR WKHVH

TXHVWLRQV ZKHQ DSSURDFKLQJ WKH OLEUDU\ DGPLQLVWUDWLRQ�
FDQ SURYLGH WKH DGPLQLVWUDWLRQ ZLWK WKH LQIRUPDWLRQ
QHHGHG WR PDNH DQ LQIRUPHG GHFLVLRQ� +DYLQJ WKHVH
DQVZHUV PDNHV FHUWDLQ WKDW WKH FRRUGLQDWRU KDV WKRXJKW WKH
LVVXHV WKURXJK� WKXV HQVXULQJ WKH SURMHFW
V VXFFHVV�

6WHSKHQ :HVWPDQ �ZHVWPDQ��#RVX�HGX� LV 'LJLWDO 5HVRXUFHV
6\VWHPV $GPLQLVWUDWRU IRU 7KH 2KLR 6WDWH 8QLYHUVLW\ /LEUDULHV�
&ROXPEXV�
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6WDII PHPEHUV DOVR QHHG WR VXSSRUW WKH SURMHFW� 6LQFH
WKH QHZ V\VWHP ZLOO LQYROYH FKDQJHV LQ WKHLU ZRUN� WKH\
QHHG WR XQGHUVWDQG WKH UHDVRQV IRU WKH FKDQJHV DQG WR

VXSSRUW WKHP� ,Q SDUWLFXODU� WKH\ QHHG WR EH VKRZQ KRZ
WKLV QHZ DSSOLFDWLRQ ZLOO PDNH WKHLU ZRUN HDVLHU� %\
LQYROYLQJ VWDII LQ WKH DSSOLFDWLRQ IURP WKH EHJLQQLQJ� WKH\
ZLOO KDYH DQ LQYHVWPHQW LQ LWV LPSOHPHQWDWLRQ�

7KLQN %LJ� 6WDUW 6PDOO

:KHQ VWDUWLQJ WKH SURMHFW� RQH VKRXOG WKLQN ELJ EXW VWDUW
VPDOO� 7KLQNLQJ ELJ PHDQV ORRNLQJ DW WKH SURMHFW IURP D

ODUJHU SHUVSHFWLYH� :KDW RWKHU XVHV PLJKW WKHUH EH IRU WKH

SURSRVHG GDWDEDVH" $UH WKHUH RWKHU W\SHV RI LQIRUPDWLRQ
WKDW FRXOG EHQHILW IURP EHLQJ PDGH DYDLODEOH LQ VXFK D

PDQQHU" ,I VR� ZKDW DUH WKH UHODWLRQVKLSV WR WKH SURMHFW
XQGHU FRQVLGHUDWLRQ" ,W LV QHFHVVDU\ WR DVN WKHVH VRUWV RI

TXHVWLRQV WR KHOS DVVXUH WKDW WKH SURMHFW ZLOO ZRUN ZHOO
ZLWK IXWXUH SURGXFWV WKDW WKH OLEUDU\ PLJKW GHYHORS DV

ZHOO DV SHUPLWWLQJ HDV\ LQWHJUDWLRQ RI QHZ IHDWXUHV LQWR
WKH SURSRVHG DSSOLFDWLRQ DW D ODWHU WLPH�

6WDUWLQJ VPDOO PHDQV XQGHUWDNLQJ D SURMHFW WKDW UHDOLV�
WLFDOO\ FDQ EH DFFRPSOLVKHG� 7KLV W\SH RI SURMHFW PD\
LQYROYH PDQ\ SHRSOH DQG ZLOO UHTXLUH SODQQLQJ� FRRUGLQD�
WLRQ� DQG FRPPXQLFDWLRQ� 6WDII ZLOO QHHG WR DOORFDWH WLPH
IRU HYDOXDWLQJ� SXUFKDVLQJ� DQG LQVWDOOLQJ WKH KDUGZDUH
DQG VRIWZDUH UHTXLUHG WR FUHDWH WKH DSSOLFDWLRQ� 6WDUWLQJ
VPDOO DOORZV VWDII WR GHILQH LVVXHV DQG WR OHDUQ KRZ WR XVH

DQG GHYHORS WKH WRROV DQG WHFKQLTXHV QHHGHG IRU VXFFHVV�
IXO LPSOHPHQWDWLRQ� ,W DOVR SURYLGHV DQ LGHD RI RQJRLQJ
PDLQWHQDQFH UHTXLUHPHQWV DQG DOORZV IRU JUDGXDO LQWHJUD�
WLRQ RI WKH ILQDO SURGXFW LQWR WKH OLEUDU\ HQYLURQPHQW�

1RWH WKDW� ZKLOH WKLQNLQJ ELJ HQVXUHV WKH SURGXFW ZLOO
EH IOH[LEOH HQRXJK WR VXSSRUW IXWXUH GHYHORSPHQW� LW LV
LPSRUWDQW QRW WR FUHDWH IDOVH RU XQUHDOLVWLF H[SHFWDWLRQV�
*HWWLQJ SHRSOH H[FLWHG DERXW SRVVLELOLWLHV WKDW FDQQRW EH
IXOILOOHG FDQ FUHDWH IUXVWUDWLRQ WKDW FRXOG HQGDQJHU WKH
DFFHSWDQFH RI WKH FXUUHQW DSSOLFDWLRQ DQG SRVVLEO\ HQJHQ�
GHU UHVLVWDQFH WR DQ\ QHZ SURMHFWV�

2QFH WKH SURMHFW LV GHILQHG� WKH SURMHFW FRRUGLQDWRU
VKRXOG HVWDEOLVK D WLPHOLQH WR SURYLGH VWUXFWXUH WR WKH

GHYHORSPHQW SURFHVV� 7KLV WLPHOLQH VKRXOG OLVW HDFK WDVN
WR EH GRQH DQG LQGLFDWH WKH RUGHU LQ ZKLFK WKH WDVNV
VKRXOG EH DFFRPSOLVKHG� ,W VKRXOG DOVR LQFOXGH UHDOLVWLF

WDUJHW GDWHV ZLWK WKH QDPHV RI WKRVH UHVSRQVLEOH IRU HDFK
WDVN
V FRPSOHWLRQ� 7KLV VFKHGXOH LV YDOXDEOH LQ PDNLQJ
LPSRUWDQW WLPH� PRQH\� DQG SHUVRQQHO DOORFDWLRQV� DV ZHOO
DV KHOSLQJ WR NHHS WKH SURMHFW RQ WUDFN�

, 'HILQLQJ WKH 6\VWHP

7KH QH[W VWHS LV WR GHILQH WKH DSSOLFDWLRQ� $V *UHHQVSXQ
SRLQWV RXW� WKLV UHTXLUHV RQH WR�

WDNH >WKH@ SXEOLVKLQJ LGHD � � � DQG DSSO\ WKUHH VWDQ�

GDUGV VWHSV�
�� 'HYHORS D GDWD PRGHOಧ'HILQH ZKDW LQIRUPDWLRQ LV

JRLQJ WR EH VWRUHG DQG KRZ LW VKRXOG EH UHSUHVHQWHG
�� 'HYHORS D FROOHFWLRQ RI OHJDO WUDQVDFWLRQV RQ WKDW

PRGHO� H�J�� LQVHUWV DQG XSGDWHV
�� &RPH XS ZLWK D VHW RI :HE IRUPV WKDW OHW WKH XVHU

EXLOG XS WR RQH RI WKRVH WUDQVDFWLRQV��

႑ 'HYHORS D 'DWD 0RGHO

'DWD PRGHOLQJ LV SHUKDSV WKH PRVW FULWLFDO SDUW RI WKH HQWLUH
SURFHVV DQG RQH WKDW LV WRR RIWHQ RYHUORRNHG� 7KH GHVLJQHU
ZLOO VDYH D ORW RI WLPH DQG DYRLG PDQ\ SUREOHPV DQG IUXV�
WUDWLRQV E\ IRFXVLQJ RQ SURSHU GDWD PRGHOLQJ EHIRUH

DWWHPSWLQJ LPSOHPHQWDWLRQ� :KLOH D IXOO GHVFULSWLRQ RI GDWD
PRGHOLQJ LV EH\RQG WKH VFRSH RI WKLV DUWLFOH� WKHUH DUH VHY�

HUDO JRRG ERRNV RQ WKH WRSLF� 2QH RI WKHP LV +HUQDQGH]
V
'DWDEDVH 'HVLJQ IRU 0HUH 0RUWDOV�� ,Q FOHDU� QRQWHFKQLFDO ODQ�
JXDJH� KH JLYHV D VWHS�E\�VWHS SURFHVV IRU GRLQJ LQWHUYLHZV
WR REWDLQ QHHGHG GDWD HOHPHQWV IURP XVHUV� RUJDQL]LQJ
WKRVH HOHPHQWV LQWR JURXSV DQG VHWWLQJ XS UHODWLRQVKLSV
EHWZHHQ WKH JURXSV� DQG GHILQLQJ WKH FRQVWUDLQWV RQ WKH
GDWD �UXOHV WR ZKLFK GDWD HOHPHQWV LQSXW LQWR WKH V\VWHP
PXVW FRQIRUP�� 7R DVVLVW WKH UHDGHU� KH SURYLGHV H[DPSOH
VFHQDULRV DW HDFK VWHS� %HFDXVH KLV IRFXV LV RQ GHVLJQ SULQ�
FLSOHV UDWKHU WKDQ VSHFLILF LPSOHPHQWDWLRQ RU SURJUDPPLQJ
WHFKQLTXHV� WKH ERRN FDQ EH XVHIXO� QR PDWWHU ZKDW LQIUD�
VWUXFWXUH PD\ EH XVHG IRU WKH SURMHFW�

%ULHIO\ SXW� GDWD PRGHOLQJ LV WKH SURFHVV RI GHILQLQJ DOO
RI WKH GDWD WR EH LQFOXGHG LQ WKH V\VWHP DQG WKHQ VWUXFWXU�

LQJ WKHP WR DOORZ WKHLU HDV\ DQG HIILFLHQW PDLQWHQDQFH DQG
UHWULHYDO� 7R REWDLQ WKLV LQIRUPDWLRQ� WKH GHVLJQHU WDONV
ZLWK VWDII PHPEHUV WKDW ZLOO ZRUN ZLWK WKH GDWD �ERWK
LQSXWWLQJ DQG XVLQJ� WR ILQG RXW ZKDW GDWD DUH QHHGHG DQG
KRZ WKH\ DUH WR EH XVHG� 7KLV SURFHVV LQFOXGHV DVNLQJ D

QXPEHU RI TXHVWLRQV� VXFK DV�

�� :KDW GDWD DUH QHHGHG"
�� +RZ GR WKH GDWD LQWHUUHODWH DQG KRZ VKRXOG WKH\

EH RUJDQL]HG"
�� :KDW VRUWV RI RXWSXWV �ERWK :HE SDJHV DQG SULQWHG

UHSRUWV� DUH QHHGHG"
�� :KR VKRXOG EH DEOH WR HQWHU DQG DFFHVV WKLV GDWD"
�� +RZ FDQ WKH GHVLJQ EH PDGH IOH[LEOH HQRXJK WR

HQFRPSDVV IXWXUH QHHGV"

,Q WKH SURFHVV� FHUWDLQ LQIRUPDWLRQ DERXW WKH GDWD
QHHGV WR EH REWDLQHG� 4XHVWLRQV WKDW VKRXOG EH DVNHG
DERXW HDFK LWHP LQFOXGH�

�� :KDW W\SH RI GDWXP �WH[W� QXPHULF� GDWH� LV LW" +RZ
ELJ"

�� :KDW W\SHV RI FRQVWUDLQWV VKRXOG DSSO\ WR LW" )RU

H[DPSOH� VKRXOG XVHUV EH DEOH WR HQWHU DQ\WKLQJ IRU
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WKLV LWHP RU VKRXOG WKH\ VHOHFW IURP D SUHGHILQHG
OLVW RI SRVVLEOH HQWULHV"

�� 6KRXOG WKH XVHU EH DEOH WR VHDUFK RQ LW"
�� 'RHV LW QHHG WR EH UHSHDWDEOH"
�� ,V LW PDQGDWRU\" 2SWLRQDO"
�� 6KRXOG DFFHVV EH UHVWULFWHG" ,I VR� WR ZKRP"

7KH GHVLJQHU WKHQ JURXSV WKH GDWD HOHPHQWV JURXSV
DQG GHILQHV KRZ HDFK JURXS UHODWHV WR WKH RWKHUV� 2QFH WKLV
KDV EHHQ GRQH� WKH UHVXOWV VKRXOG EH YHULILHG ZLWK WKH VWDII
WR GHWHUPLQH LI WKHUH DUH PLVWDNHV RU ZKHWKHU DGGLWLRQDO
GDWD HOHPHQWV QHHG WR EH LQFOXGHG� 7KLV SURFHVV JRHV RQ

LWHUDWLYHO\ XQWLO WKH GHVLJQHU IHHOV WKDW DOO RI WKH EDVLF SLHFHV
KDYH EHHQ GLVFRYHUHG DQG HQWHUHG LQWR WKH PRGHO�

$V SDUW RI WKH PRGHOLQJ SURFHVV� WKH GHVLJQHU QHHGV WR
NQRZ KRZ XVHUV ZLOO ZDQW WR UHWULHYH LQIRUPDWLRQ IURP
WKH GDWDEDVH DQG ZKDW W\SHV RI RXWSXW DUH GHVLUHG� :KDW
ILHOGV ZLOO WKH\ QHHG WR EH DEOH WR VHDUFK E\" :KDW ILHOGV
VKRXOG EH GLVSOD\HG" ,V DOO GHVLUHG FRQWHQW LQFOXGHG" ,V LW

RUJDQL]HG LQ D ORJLFDO PDQQHU" :LOO WKH SURSRVHG PRGHO
PDNH LW HDV\ WR UHWULHYH WKH GDWD" :KDW VRUWV RI UHSRUWV
ZLOO EH QHHGHG DQG KRZ ZLOO WKH\ EH GRQH" 7KH GHVLJQHU
QHHGV WR DVN WKHVH TXHVWLRQV ERWK WR RSWLPL]H WKH PRGHO
WR VXSSRUW DOO GHVLUHG VHDUFKHV DQG WR YDOLGDWH WKH GDWD
VWUXFWXUHV WKDW KDYH EHHQ GHYHORSHG�

႑ 'HILQH ,QWHUDFWLRQV

2QFH WKH GHVLJQHU IHHOV WKDW D IDLUO\ FRPSOHWH PRGHO KDV
EHHQ DFKLHYHG� LW LV QHFHVVDU\ WR GHILQH WKH DSSOLFDWLRQ
SURFHVVHV QHHGHG WR LPSOHPHQW WKH V\VWHP� DQG WKHQ WR

GHWHUPLQH HDFK VWHS �LQWHUDFWLRQ� ZLWKLQ WKRVH SURFHVVHV
UHTXLUHG WR JHW GDWD LQWR DQG RXW RI WKH GDWDEDVH� )RU HDFK

LQWHUDFWLRQ� WKH GHVLJQHU GHILQHV WKH GDWD HOHPHQWV
LQYROYHG DQG FUHDWHV WKH VWUXFWXUHG TXHU\ ODQJXDJH
�64/� TXHULHV UHTXLUHG WR HQWHU RU UHWULHYH LQIRUPDWLRQ
LQWR RU IURP ZKHUHYHU LW UHVLGHV LQ WKH SURSRVHG PRGHO�
7KLV HQVXUHV WKDW DOO GDWD HOHPHQWV DUH SUHVHQW DQG YDOL�
GDWHV �RU VKRZ ZHDNQHVVHV LQ� WKH SURSRVHG PRGHO�

$ SURFHVV PD\ LQYROYH PXOWLSOH WDVNV� )RU H[DPSOH�
DGGLQJ D 85/ LQWR D :HE FROOHFWLRQ GDWDEDVH PD\ LQYROYH

HQWHULQJ EDVLF LQIRUPDWLRQ IRU WKH VLWH� DVVLJQLQJ LW VXEMHFW
KHDGLQJV� SURYLGLQJ RQOLQH OLFHQVLQJ DQG VXSSRUW GDWD RQ
WKH UHVRXUFH� DQG HQWHULQJ SXEOLF KHOS�VFUHHQ LQIRUPD�
WLRQ� 7KH GHVLJQHU PD\ ZLVK WR EUHDN WKH SURFHVV XS DQG

DVVLJQ LQGLYLGXDO VWHSV WR GLIIHUHQW SHUVRQV� ,Q GHYHORS�
LQJ WKH V\VWHP� RQH VKRXOG DVN�

�� &DQ WKLV SURFHVV EH EURNHQ GRZQ LQWR LQGLYLGXDO
WDVNV"

�� :KR ZLOO GR HDFK WDVN"
�� +RZ GR WKHVH WDVNV ILW LQWR WKH H[LVWLQJ ZRUNIORZ"
�� ,I D WDVN GRHVQ
W ILW LQ ZHOO� FDQ LW EH FKDQJHG" &DQ

WKH ZRUNIORZ EH FKDQJHG"

�� :KDW VHFXULW\ OHYHOV VKRXOG EH DVVLJQHG WR HDFK
LQWHUDFWLRQ"

%\ EUHDNLQJ SURFHVVHV GRZQ LQ WKLV ZD\� WKH GHVLJQHU
LV DEOH WR EXLOG D KLJK GHJUHH RI IOH[LELOLW\ LQWR WKH V\VWHP
DQG SHUPLWV WDVNV WR EH UHDVVLJQHG DV OLEUDU\ VWUXFWXUHV
DQG ZRUNIORZV FKDQJH�

႑ 'HILQH WKH 8VHU ,QWHUIDFH

$ORQJ ZLWK GHILQLQJ WKH LQWHUDFWLRQV� LW LV QHFHVVDU\ WR

GHVLJQ WKH +70/ IRUPV WR EH XVHG LQ LPSOHPHQWLQJ HDFK
LQWHUDFWLRQ ZLWKLQ WKH DSSOLFDWLRQ� 7KHVH VFUHHQV SURYLGH
WKH SULPDU\ ZLQGRZ LQWR WKH GDWD� WKHLU GHVLJQ QHHGV WR EH

FOHDU� DOORZLQJ IRU HDV\ QDYLJDWLRQ DQG XVH� 7KHUHIRUH� XVHU
LQSXW LV FUXFLDO� 7KH GHYHORSHU VKRXOG FUHDWH PRFNXSV RI
WKH DSSOLFDWLRQ
V LQSXWWLQJ� HGLWLQJ� DQG VHDUFKLQJ�RXW�
SXWWLQJ VFUHHQV DQG VKRZ WKHP WR XVHUV IRU IHHGEDFN� 8VHU

LQSXW FDQ WKHQ EH IROGHG EDFN LQWR WKH VFUHHQV
 GHVLJQ� 7KH
SURFHVV JRHV RQ LWHUDWLYHO\ XQWLO DJUHHPHQW LV UHDFKHG�

7KLV LWHUDWLRQ SURFHVV PD\ JR EDFN WR DQ\ RI WKH WKUHH

VWHSV OLVWHG DERYH� GDWD PRGHOLQJ� LQWHUDFWLRQ GHILQLWLRQ�
RU VFUHHQ GHVLJQ� 7KH VFUHHQ OD\RXW PD\ FKDQJH EDVHG RQ
XVHU LQSXW� DOORZLQJ WKH XVHU WR YLHZ GDWD DQG VHH D

PRGHO RI WKH ILQDO DSSOLFDWLRQ HOHPHQWV DQG SURFHVVHV LQ

ZD\V WKDW DUH PRUH IDPLOLDU� 7KLV WKHQ DOORZV WKH XVHU WR

VHH ZKHUH DGGLWLRQDO GDWD HOHPHQWV �RU HYHQ SURFHVVHV�
DUH UHTXLUHG� 7DNLQJ WKLV DSSURDFK HQVXUHV WKDW WKH PRVW

FRPSOHWH GDWD PRGHO LV GHYHORSHG DQG DOORZV IRU WKH

EXLOGLQJ RI DQ DSSOLFDWLRQ WKDW LQWHJUDWHV ZHOO LQWR WKH

OLEUDU\ ZRUNIORZ�
,W LV LPSRUWDQW WKDW WKH GHVLJQHU DQG XVHU�V� FRPH WR

FRPSOHWH DJUHHPHQW RQ DOO WKUHH RI WKHVH VWHSV EHIRUH SUR�
FHHGLQJ ZLWK LPSOHPHQWDWLRQ� $GGLQJ IXUWKHU GDWD ILHOGV
RU FKDQJLQJ KRZ WKH V\VWHP ZRUNV DIWHU WKLV SRLQW FRXOG
HDVLO\ OHDG WR VLJQLILFDQW GHOD\V GXH WR WKH ODUJH DPRXQWV

RI WLPH QHHGHG IRU GDWD UHVWUXFWXULQJ DQG DGGLWLRQDO SUR�
JUDPPLQJ RU UHSURJUDPPLQJ� $ JHQHUDOO\ DFFHSWHG SUDF�
WLFH LV WKDW RQFH DJUHHPHQW KDV EHHQ UHDFKHG� D ZULWWHQ
GRFXPHQW �FRQWDLQLQJ GRFXPHQWDWLRQ RI WKH GDWD PRGHOV�
WUDQVDFWLRQV� LQWHUIDFH VFUHHQV� LV FUHDWHG DQG DOO SDUWLHV
VLJQ RII RQ LW� $Q\ IXUWKHU FKDQJHV DUH WKHQ VXEMHFW WR VHS�
DUDWH QHJRWLDWLRQV DV WR WKH SRVVLEOH HIIHFWV RI WKH SUR�
SRVHG FKDQJHV RQ WKH SURMHFW
V WLPHOLQH�

, ,PSOHPHQWDWLRQ

6HOHFW D +DUGZDUH 3ODWIRUP

)RU WKH PRVW SDUW� D IXOO UDQJH RI GDWDEDVH DQG LQWHUIDFH
WRROV LV DYDLODEOH IRU ERWK :LQGRZV DQG 8QL[ SODWIRUPV�
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:KLOH D OLEUDU\ PD\ DOUHDG\ KDYH KDUGZDUH LQ SODFH WKDW
FRXOG GR WKH MRE� WKHUH DUH D QXPEHU RI SRLQWV WKH SURMHFW
FRRUGLQDWRU VKRXOG FRQVLGHU ZKHQ GHFLGLQJ RQ D KDUG�
ZDUH SODWIRUP DQG GHWHUPLQLQJ ZKHWKHU H[LVWLQJ HTXLS�
PHQW FRXOG EH XVHG�

�� 6HUYHUV PXVW EH DGHTXDWH WR VXSSRUW WKH QHZ

DSSOLFDWLRQ� ,VVXHV VXFK DV GLVN VWRUDJH VSDFH�
UHTXLUHG 5$0� ���� DYDLODELOLW\� DQG VXSSRUWDELO�
LW\ QHHG WR EH FRQVLGHUHG�

�� +RZ PDQ\ VLPXOWDQHRXV XVHUV QHHG WR EH VXS�
SRUWHG" /DUJHU QXPEHUV RI XVHUV PHDQ PRUH PXO�

WLSOH VLPXOWDQHRXV TXHULHV� UHTXLULQJ PRUH UREXVW
LQIUDVWUXFWXUH�

�� ,V WKH SURSRVHG KDUGZDUH VFDODEOH" ,V LW SRZHUIXO
HQRXJK WR VXSSRUW IXWXUH JURZWK �ERWK LQ WHUPV RI
QXPEHU RI DSSOLFDWLRQV DQG QXPEHU RI XVHUV�"

�� :KDW NLQGV RI GDWD DUH LQYROYHG" *UDSKLF LPDJHV
UHTXLUH PRUH EDQGZLGWK DQG XWLOL]H PRUH VWRUDJH
VSDFH WKDQ WH[W�

�� 'R WKH SDJHV QHHG WR EH FUHDWHG HDFK WLPH D XVHU

UHTXHVWV WKH SDJH" '\QDPLF :HE SDJHV� ZKLOH

DOORZLQJ IRU UHDO�WLPH DYDLODELOLW\ RI QHZ LQIRUPD�
WLRQ� FDQ H[DFW D VHULRXV SHUIRUPDQFH SULFH IRU
RIWHQ�DFFHVVHG LQIRUPDWLRQ RQ KHDYLO\ XVHG
VHUYHUV�

�� +RZ FRPSOH[ ZLOO WKH GDWD VWUXFWXUHV EH" ,I WKH
GDWDEDVH KDV D ODUJH QXPEHU RI WDEOHV ZLWK PXOWL�

SLH UHODWLRQV� LW ZLOO WDNH PRUH FRPSXWHU SURFHVVLQJ
WLPH WR JHW WKH DQVZHU WR DQ LQIRUPDWLRQ UHTXHVW
WKDQ LI RQO\ D IHZ WDEOHV DUH LQYROYHG�

�� :KDW RWKHU DSSOLFDWLRQV DUH UXQQLQJ RQ WKH VDPH

FRPSXWHU" :KDW DUH WKHLU UHTXLUHPHQWV"
,Q ORRNLQJ DW WKHVH LVVXHV� RQH VKRXOG QRWH WKDW WKH

GDWDEDVH PDQDJHPHQW V\VWHP GRHV QRW QHHG WR UHVLGH RQ

WKH VDPH FRPSXWHU DV WKH RQH WKDW UXQV WKH :HE VHUYHU�

7RROV VXFK DV 'DWDEDVH ,QWHUIDFH �'%,�� 2SHQ 'DWDEDVH
&RQQHFWLYLW\ �2'%&�� -DYD 'DWDEDVH &RQQHFWLYLW\
�-'%&�� DQG RWKHUV PDNHV LW SRVVLEOH WR SODFH WKH GDWDEDVH
RQ RQH FRPSXWHU DQG WKH :HE VHUYHU RQ DQRWKHU DQG WKHQ
WR HVWDEOLVK FRPPXQLFDWLRQ EHWZHHQ WKH WZR�� 7KLV DOORZV
WKH ORDG WR EH GLVWULEXWHG DQG SHUPLWV WKH XVH RI D GLIIHU�
HQW SODWIRUP IRU WKH GDWDEDVH WKDQ LV XVHG IRU WKH :HE
VHUYHU�

:KHQ VHOHFWLQJ D PDFKLQH DQG RSHUDWLQJ V\VWHP RQ

ZKLFK WR UXQ WKH GDWDEDVH� WKHUH DUH VRPH UXOHV RI WKXPE
WKDW WKH FRRUGLQDWRU VKRXOG FRQVLGHU ZKHQ FKRRVLQJ
EHWZHHQ 17 DQG 8QL[�

႑ 6FDODELOLW\ಧ(LWKHU 17 RU 8QL[ ZLOO EH PRUH WKDQ
DGHTXDWH IRU OHVV FRPSOH[ RU IHZHU QXPEHUV RI DSSOL�
FDWLRQV� +RZHYHU� JLYHQ WKDW 17 UXQV VORZHU RQ D

JLYHQ ,QWHO PDFKLQH WKDQ /LQX[ GRHV� WKH ODWWHU LV VLJ�
QLILFDQWO\ PRUH VFDODEOH �FDQ VXSSRUW PRUH DFWLYLW\�
RQ D SHU�GROODU EDVLV�

႑ $IIRUGDELOLW\ಧ3UREDEO\ WKH PRVW DIIRUGDEOH VROXWLRQ
ZRXOG EH D 3HQWLXP VHUYHU UXQQLQJ /LQX[� :LWK WKH

ORQJ WUDGLWLRQ RI VKDULQJ RI 8QL[ SURJUDPV �SDUWLFX�
ODUO\ LQ WKH RSHQ VRXUFH PRYHPHQW�� RQH FDQ HDVLO\
DVVHPEOH D IXOO\ IXQFWLRQLQJ� IXOO\ IHDWXUHG GDWD�

EDVH�:HE VHUYHU IRU DURXQG ������� 17 RQ ,QWHO LV

SUREDEO\ WKH QH[W PRVW DIIRUGDEOH RSWLRQ� +RZHYHU�
JLYHQ VFDODELOLW\ LVVXHV DV ZHOO DV OLFHQVLQJ FRVWV� 17
ZLOO UHTXLUH D JUHDWHU ILQDQFLDO RXWOD\�

႑ 6WDIILQJಧ17 LV FOHDUO\ WKH EHWWHU�NQRZQ RSHUDWLQJ
V\VWHP DQG� JLYHQ WKH ZHDOWK RI WRROV ZULWWHQ IRU 17
DQG WKH JUHDWHU OLNHOLKRRG RI ILQGLQJ 17 H[SHUWLVH LQ�
KRXVH� LW SUREDEO\ KDV WKH HGJH LQ WKLV DUHD� +RZHYHU
LW LV JRRG WR FRQVLGHU DOWHUQDWLYH DSSURDFKHV� ,Q SDU�
WLFXODU� WKH JURZLQJ SRSXODULW\ RI /LQX[ PHDQV WKDW LW
PD\ QRW EH DV GLIILFXOW DV RQH PLJKW WKLQN WR ILQG
8QL[ VXSSRUW DW DQ DIIRUGDEOH SULFH�

႑ (DVH RI GHYHORSPHQWಧ7UDGLWLRQDOO\ WKLV KDV EHHQ
RQH RI 17
V VWUHQJWKV� +RZHYHU� ZLWK WKH LQFUHDVH LQ

WKH QXPEHU RI GHYHORSPHQW WRROV EHFRPLQJ DYDLODEOH
RQ ERWK SODWIRUPV� GHYHORSPHQW RQ 8QL[�/LQX[
VHUYHUV LV EHFRPLQJ HDVLHU�

႑ 6HFXULW\ಧ%RWK RSHUDWLQJ V\VWHPV QHHG WR EH PDGH

VHFXUH� EXW WKHUH DUH WRROV WR KHOS WKH V\VWHP DGPLQ�
LVWUDWRU GR VR� :KLOH PRVW IODYRUV RI 8QL[ KDYH D UHS�
XWDWLRQ IRU QRW EHLQJ VHFXUH� WKH LQFUHDVLQJ QXPEHU RI
H[SORLWV DLPHG DW 17�EDVHG VHUYHUV �SDUWLFXODUO\
DJDLQVW 0LFURVRIW
V ,,6 :HE VHUYHU� PDNHV WKLV SRLQW D
GUDZ��

,Q GHFLGLQJ ZKLFK SODWIRUP WR XVH� RQH VKRXOG EDODQFH
WKH SURV DQG FRQV LQ HDFK RI WKHVH DUHDV� JLYLQJ HDFK WKH

SURSHU ZHLJKW EDVHG RQ WKH QHHGV DQG UHVRXUFHV RI WKH

SDUWLFXODU LQVWLWXWLRQ�

႑ 6HOHFW D 'DWD 0DQDJHPHQW 6\VWHP

$OWKRXJK WKHUH DUH QXPHURXV ZD\V WR VWRUH GDWD� WKH XVH

RI D JRRG UHODWLRQDO GDWDEDVH PDQDJHPHQW V\VWHP
�5'%06� LV UHFRPPHQGHG� $Q 5'%06 QRW RQO\ SURYLGHV
D PHDQV RI VWRULQJ WKH GDWD� LW DOVR SURYLGHV EXLOW�LQ PHFK�
DQLVPV �$3,V DQG 64/� IRU DGGLQJ� HGLWLQJ� DQG GHOHWLQJ
UHFRUGV� DV ZHOO DV VHDUFKLQJ DQG RXWSXWWLQJ GDWD� ��

5'%06 SURGXFWV DUH DYDLODEOH DW WKUHH OHYHOV� IUHH� ZRUN�
VWDWLRQ �LQH[SHQVLYH�� DQG HQWHUSULVH �H[SHQVLYH� GDWD�
EDVH V\VWHPV��� 7DEOH � SURYLGHV D OLVW RI VRPH RI WKH PRUH

SRSXODU 5'%06 SURGXFWV WKDW FDQ EH XVHG IRU :HE GDWD�
EDVH SXEOLVKLQJ���

7KH SURMHFW FRRUGLQDWRU VKRXOG FRQVLGHU VHYHUDO
SDUDPHWHUV ZKHQ GHFLGLQJ ZKLFK 5'%06 SURGXFW WR XVH�

�� :KDW SURGXFWV DUH DOUHDG\ DYDLODEOH LQ�KRXVH"
�� :KDW FDQ EH DIIRUGHG"
�� :KDW IHDWXUHV DUH GHVLUHG"
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�� :KDW H[SHUWLVH LV DYDLODEOH"
�� ,V WKH GHVLUHG SURGXFW VFDODEOH"��

:KHQ FRQVLGHULQJ FRVW� RQH VKRXOG ORRN EH\RQG MXVW
WKH SULFH RI WKH SURGXFW LQ TXHVWLRQ� ,I FHUWDLQ IHDWXUHV DUH
QHHGHG� LW PD\ XOWLPDWHO\ QRW EH FRVW HIIHFWLYH WR SXUFKDVH
D OHVV H[SHQVLYH SURGXFW DQG WKHQ KDYH VWDII SURJUDP LQ
WKH PLVVLQJ IHDWXUHV� 1RW RQO\ FRXOG WKDW HQG XS FRVWLQJ
D JUHDW GHDO PRUH LQ WHUPV RI VWDII WLPH� WKH IHDWXUHV PD\
QRW ZRUN FRUUHFWO\� FUHDWLQJ SUREOHPV WKDW ZRXOG QRW
KDYH H[LVWHG KDG WKH PRUH IHDWXUH�ILOOHG SURGXFW EHHQ
FKRVHQ� ,Q RWKHU ZRUGV� WKH PRUH H[SHQVLYH SURGXFW PD\
HQG XS EHLQJ OHVV H[SHQVLYH LQ WKH ORQJ UXQ�

:KHQ XVLQJ DQ 5'%06� RQH QHHGV WR DGGUHVV WKH
PDWWHU RI ZKR ZLOO DGPLQLVWHU WKH GDWDEDVH� 'DWDEDVH
DGPLQLVWUDWLRQ UHVSRQVLELOLWLHV LQFOXGH VHWWLQJ XS DQG

DGPLQLVWHULQJ WKH 5'%06� FUHDWLQJ GDWDEDVHV DQG WDEOHV�
DQG GHYHORSLQJ� LPSOHPHQWLQJ� GRFXPHQWLQJ� DQG PDLQ�
WDLQLQJ GDWD PRGHOV LPSOHPHQWHG ZLWKLQ WKH 5'%06�
'XWLHV DOVR LQFOXGH EDFNLQJ XS �DQG UHVWRULQJ� GDWDEDVHV
DQG WDEOHV� LPSRUWLQJ DQG H[SRUWLQJ GDWD� HQVXULQJ GDWD�
EDVH VHFXULW\ DQG LQWHJULW\� DQG ZRUNLQJ ZLWK SURJUDP�
PHUV WR JHW GDWD LQWR DQG RXW RI WKH V\VWHP� $V WKH SHUVRQ
ZKR XQGHUVWDQGV DQG PDLQWDLQV DOO WKH GDWDEDVHV DQG
KRZ DOO RI WKH GDWD ZLWKLQ WKHP LQWHUUHODWH� WKH DGPLQLV�
WUDWRU LV WKH RQH UHVSRQVLEOH IRU WURXEOH�VKRRWLQJ DQ\
GDWDEDVH SUREOHPV WKDW RFFXU�

,I LW LV GHFLGHG WKDW WKH VFDODELOLW\� IOH[LELOLW\� DQG IHD�
WXUHV RI DQ HQWHUSULVH 5'%06 DUH UHTXLUHG� WKHQ DQ DGPLQ�
LVWUDWRU ZKR LV DEOH WR VXSSRUW WKRVH IHDWXUHV ZLOO EH
QHHGHG� 7KLV SHUVRQ ZRXOG EH UHVSRQVLEOH IRU SURSHUO\
FRQILJXULQJ WKH V\VWHPಧGHILQLQJ DGHTXDWH VZDS VSDFH�
GHILQLQJ ILOH PDSSLQJV RQ YDULRXV GLVN GULYHV� VHWWLQJ
EORFN VL]HVಧDQG XQGHUWDNLQJ SHUIRUPDQFH WXQLQJ� ,Q
DGGLWLRQ� JLYHQ WKDW WKHVH SDFNDJHV DUH YHU\ ODUJH DQG
FRPSOH[� WKLV SHUVRQ ZRXOG QHHG WR GHDO ZLWK EXJV WKDW
ZLOO LQHYLWDEO\ EH HQFRXQWHUHG E\ GHYHORSLQJ ZRUN�
DURXQGV RU LQVWDOOLQJ SDWFKHV� )DLOXUH WR KDYH H[SHUWLVH
DYDLODEOH WKDW FDQ WDNH RQ WKHVH NLQGV RI WDVNV FRXOG UHVXOW
LQ VLJQLILFDQW GRZQ�WLPH DQG PDMRU GDWD SUREOHPV� 7KXV� LI
DQ HQWHUSULVH 5'%06 LV UHTXLUHG IRU D SURMHFW� D FRPSHWHQW
GDWDEDVH DGPLQLVWUDWRU QHHGV WR EH LQFOXGHG LQ WKH ILQDQ�
FLDO FDOFXODWLRQV� ��

, 6HOHFW 'HYHORSPHQW 7RROV
,W LV QHFHVVDU\ WR GHFLGH RQ ZKLFK SURJUDP GHYHORSPHQW
WRROV WR XVH WR FUHDWH WKH DSSOLFDWLRQ� 7RROV FRPH LQ IRXU
W\SHV� SURJUDPPLQJ ODQJXDJHV� VHUYHU�VLGH VFULSWLQJ ODQ�
JXDJHV� DSSOLFDWLRQ VHUYHUV� DQG SURJUDPV WKDW FUHDWH
VWDWLF SDJHV� 7KH ILUVW LQYROYHV D SURJUDPPHU ZULWLQJ D

&*, DSSOLFDWLRQ XVLQJ D WUDGLWLRQDO SURJUDPPLQJ ODQ�
JXDJH �VXFK DV &�&��� SHUO� RU 9LVXDO%DVLF� WR JHW GDWD LQ

7DEOH � � 'DWDEDVH 3URGXFWV

3URGXFW :LQWHO 8QL[

)UHH

)URQW%DVH <HV <HV

0\64/ <HV <HV

P64/ 1R <HV

3RVWJUH64/ <HV <HV

'HVNWRS

)LOHPDNHU3UR <HV 1R

0LFURVRIW $FFHVV <HV 1R

)RXUWK'LPHQVLRQ <HV 1R

06 64/�6HUYHU <HV 1R

(QWHUSULVH

'%� 1R <HV

2UDFOH <HV <HV

,QIRUPL[ <HV <HV

6\EDVH <HV <HV

DQG RXW RI WKH 5'%06��� :KLOH WKLV DSSURDFK SURYLGHV WKH
PRVW IOH[LELOLW\ DQG SRZHU� LW KDV VHYHUDO GUDZEDFNV�

႑ ,W LV H[WUHPHO\ H[SHQVLYH LQ WHUPV RI WLPH
႑ ,W UHTXLUHV D PXFK JUHDWHU OHYHO RI GHYHORSHU H[SHUW�

LVH
႑ ,W LQYROYHV PRUH OLQHV RI FRGH �ZLWK D SURSRUWLRQDWHO\

JUHDWHU SRVVLELOLW\ IRU EXJV�
႑ ,W VFDOHV SRRUO\ IRU PXOWLSOH RU ODUJH SURMHFWV LQ WHUPV

RI GHYHORSPHQW FRVWV

$OWHUQDWHO\� RQH FDQ GHFLGH WR XVH D VHUYHU�VLGH VFULSW�
LQJ ODQJXDJH VXFK DV PRGBSKS� 9%6FULSW� RU $FWLYH

6HUYHU 3DJHV �$63� �VHH WDEOH ����� 7KLV DSSURDFK LQYROYHV
ZULWLQJ FRGH GLUHFWO\ LQWR +70/ GRFXPHQWV UDWKHU WKDQ
DV VWDQG�DORQH SURJUDPV� :KLOH VHUYHU�VLGH VFULSWLQJ
GRHV UHTXLUH VRPH SURJUDPPLQJ H[SHUWLVH� LW LV UHODWLYHO\
PLQLPDO� ,Q DGGLWLRQ� GHYHORSHUV KDYH D QXPEHU RI

UHVRXUFHV WR DVVLVW WKHP� LQFOXGLQJ ERRNV� IXQFWLRQ

OLEUDULHV� XVHU
V JURXSV� DQG GLVFXVVLRQ IRUXPV� $OVR�
VLQFH LW XWLOL]HV +70/�EDVHG SDJHV� LW DOORZV QRQV\VWHPV
VWDII WR EH LQYROYHG LQ WKH SURJUDP GHYHORSPHQW SURFHVV�

$ FORVHO\ UHODWHG DSSURDFK� XVLQJ DQ DSSOLFDWLRQ
VHUYHU VXFK DV &ROG)XVLRQ� DOVR UHTXLUHV SURJUDPPLQJ
H[SHUWLVH� EXW VRPHZKDW OHVV WKDQ WKH SUHYLRXV WZR�

'DWDEDVH LQWHUDFWLRQV DUH FDUULHG RXW WKURXJK WKH XVH RI

&ROG)XVLRQ 0DUNXS /DQJXDJHV �&)0/� WDJV �ZKLFK ORRN
OLNH +70/ WDJV� HPEHGGHG LQ WKH +70/ GRFXPHQW� ,Q
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7DEOH �� 6FULSWLQJ 7RROV DQG $SSOLFDWLRQ 6HUYHUV��

3URGXFW /DQJXDJH 6HUYHUV VXSSRUWHG :LQGRZV 8QL[

$63 9%6FULSW 0LFURVRIW ,,6 <HV 1R

$SDFKH��$63 SHUO $SDFKH <HV <HV

&ROG)XVLRQ &)0/ $SDFKH� 0LFURVRIW ,,6� 1HWVFDSH <HV <HV

(PE3HUO SHUO $SDFKH <HV <HV

PRGBSKS SKS $SDFKH� 0LFURVRIW ,,6� 1HWVFDSH <HV <HV

DGGLWLRQ� &ROG)XVLRQ SHUPLWV GHYHORSPHQW RI QHZ WDJV LI
WKRVH WKDW FRPH ZLWK WKH SURJUDP DUH QRW DGHTXDWH�

)LQDOO\� RQH FDQ XVH WRROV VXFK DV $FFHVV����� *',GE�
DQG RWKHUV WR WDNH D GDWDEDVH DQG RXWSXW +70/ SDJHV
WKDW FDQ WKHQ EH PRYHG WR WKH :HE VHUYHU� ��+RZHYHU� ZLWK
WKH H[FHSWLRQ RI *',GE� WKLV DSSURDFK UHTXLUHV WKDW HDFK
SDJH EH PDQXDOO\ FUHDWHG DQG SXEOLVKHG WR WKH :HE VLWH�
6LQFH WKLV DSSURDFK UHTXLUHV D SUH�H[WDQW GDWDEDVH� WKH
GHYHORSHU PD\ VWLOO QHHG WR ZULWH GDWD PDLQWHQDQFH URX�

WLQHV WR DGG DQG HGLW GDWD� SDUWLFXODUO\ IRU PXOWLWDEOH

DSSOLFDWLRQV�

&RGLQJ
2QFH WKH GHVLJQ SURFHVV LV FRPSOHWHG� WKH QHFHVVDU\ KDUG�
ZDUH� 5'%06� DQG GHYHORSPHQW VRIWZDUH KDYH EHHQ
LQVWDOOHG DQG FRQILJXUHG� DQG WKH GDWD PRGHOV KDYH EHHQ
LPSOHPHQWHG LQ WKH GDWDEDVH� RQH FDQ SURFHHG WR DFWXDO
FRGH GHYHORSPHQW� 7KLV SDUW RI WKH SURFHVV LQYROYHV HUH�

DWLQJ WKH +70/ IRUPV� FUHDWLQJ FRGH WR SURFHVV WKH GDWD
IURP WKRVH IRUPV WR EXLOG DSSURSULDWH 64/ TXHULHV� FRQ�
QHFWLQJ WR WKH 5'%06 VHUYHU DQG VHQGLQJ TXHULHV DQG

UHWULHYLQJ UHVXOWV� DQG IRUPDWWLQJ TXHU\ UHVXOWV UHWXUQHG

E\ WKH GDWDEDVH�
:KLOH WKH VSHFLILFV RQ KRZ WR FRGH YDU\ DFFRUGLQJ WR

WKH GHYHORSPHQW WRRO VHOHFWHG� WKHUH DUH FHUWDLQ WRRO�LQGH�
SHQGHQW UXOHV RI WKXPE WR PDNH WKH SURFHVV HDVLHU� 7KHVH
LQFOXGH�

႑ 0DNH VXUH WKDW +70/ IRUP�YDULDEOH QDPHV DUH WKH
VDPH DV WKH QDPH RI WKH ILHOG LQWR ZKLFK WKH GDWD ZLOO
EH SODFHG� 7KLV PDNHV SURJUDPPLQJ DQG GHEXJJLQJ
WKH DSSOLFDWLRQ PXFK HDVLHU�

႑ %UHDN WKH DSSOLFDWLRQ GRZQ LQWR VHFWLRQV DQG WKHQ

SURJUDP DQG WHVW HDFK VHFWLRQ LQGLYLGXDOO\�
႑ :KHUH WKH VDPH WDVN LV GRQH RIWHQ� FRQVLGHU FUHDWLQJ

D IXQFWLRQ DQG SXWWLQJ WKDW IXQFWLRQ LQWR D VHSDUDWH
ILOH WR EH LQFOXGHG DV QHHGHG� 7KLV DOORZV WKLV VDPH

FRGH WR EH XVHG LQ PXOWLSOH DSSOLFDWLRQV� WKHUHE\
VSHHGLQJ XS GHYHORSPHQW RI QHZ SURMHFWV DQG PDN�

LQJ LW HDVLHU WR PDLQWDLQ PXOWLSOH DSSOLFDWLRQV�

႑ ,QYHVWLJDWH FRGH OLEUDULHV� VFULSW FROOHFWLRQV� DQG
RWKHU :HE SURJUDPPLQJ VLWHV DV ZHOO DV FKHFNLQJ
ZLWK FROOHDJXHV� 2IWHQ ZKDW RQH LV WU\LQJ WR GR KDV
EHHQ GRQH EHIRUH DQG WKH GHYHORSHU KDV PDGH LW
DYDLODEOH� 6LJQLILFDQW DPRXQWV RI WLPH FDQ EH VDYHG

E\ QRW UHLQYHQWLQJ WKH ZKHHO�
႑ 'RFXPHQW WKH SURJUDP DV LW LV EHLQJ GHYHORSHG E\
ZULWLQJ FRPPHQWV DQG H[SODQDWLRQV LQWR WKH FRGH
LWVHOI� 7KLV LV FULWLFDO WR WKH RQJRLQJ VXSSRUW RI WKH
DSSOLFDWLRQ DQG RQH WKDW LV DOO�WRR�RIWHQ LJQRUHG�
7KHUH DUH WZR UXOHV RI XQGRFXPHQWHG FRGH� 7KH ILUVW
LV WKDW QR SURJUDPPHU ZLOO LPPHGLDWHO\ XQGHUVWDQG
VRPHRQH HOVH
V FRGH� 7KH VHFRQG LV WKDW QR SURJUDP�
PHU ZLOO HDVLO\ XQGHUVWDQG KLV RU KHU RZQ FRGH VL[
PRQWKV ODWHU� :LWKRXW SURSHU FRGH DQQRWDWLRQV� DQ\
SURJUDPPHU ZKR QHHGV WR FKDQJH RU IL[ D VHFWLRQ RI
FRGH PD\ QHHG WR UHOHDUQ WKH HQWLUH SURJUDP LQ RUGHU
WR SURSHUO\ IL[ LW� UHVXOWLQJ LQ VLJQLILFDQW GRZQ�WLPH���

$Q LPSRUWDQW SDUW RI WKH GHYHORSPHQW SURFHVV LV WR
HOLPLQDWH EXJV �SURJUDP JOLWFKHV� EHIRUH SXWWLQJ WKH
SURGXFW RXW IRU JHQHUDO XVH� $V QRWHG DERYH� SDUW RI WKH
SODQQLQJ SURFHVV LV GHILQLQJ WKH DSSOLFDWLRQ SURJUDP
IORZ� 7KH GHYHORSHU VKRXOG XVH WKDW LQIRUPDWLRQ WR

GHYHORS IRUPDO WHVWLQJ SURFHGXUHV WR YHULI\ WKDW WKH SUR�
JUDP LV ZRUNLQJ FRUUHFWO\� 7KHQ WKH GHYHORSHU VHSDUDWHO\
WHVWV HDFK WUDQVDFWLRQ ZLWK WKH GDWDEDVH� YHULI\LQJ WKDW
HDFK GDWD HOHPHQW LV EHLQJ DGGHG DQG XSGDWHG SURSHUO\�
DQG WKDW DOO GHVLUHG FRQVWUDLQWV DUH EHLQJ REVHUYHG E\ WKH
DSSOLFDWLRQ� %\ IRUPDOO\ GHILQLQJ DQG SHUIRUPLQJ WKHVH
WHVWLQJ SURFHGXUHV� WKH GHYHORSHU ZLOO VDYH PXFK WLPH
DQG IUXVWUDWLRQ GRZQ WKH URDG�

2QFH WKH DSSOLFDWLRQ KDV JRQH WKURXJK WKHVH WHVWLQJ
SURFHGXUHV� LW LV UHDG\ IRU HQG XVHUV WR WU\ RXW� :KLOH
SUREOHPV PD\ VWLOO RFFXU DW WKLV SRLQW� WKH\ VKRXOG EH UHO�
DWLYHO\ PLQRU� 7KHUH DUH D QXPEHU RI WKLQJV WR UHPHPEHU
DERXW WKH SURFHVV RI HQG�XVHU WHVWLQJ�

�� 7KH GHYHORSHU VKRXOG ZRUN GLUHFWO\ ZLWK WKH
WHVWHUV VR WKDW� DV SUREOHPV DUH IRXQG� LW LV SRVVLEOH
WR VHH ZKDW LV KDSSHQLQJ DQG� LI IHDVLEOH� IL[ WKH
SUREOHP RQ WKH VSRW
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�� 7KHUH VKRXOG EH HQRXJK GDWD LQ WKH GDWDEDVH IRU
XVHUV WR WHVW DOO GHVLUHG IXQFWLRQDOLW\

�� 6HDUFKHUV VKRXOG NQRZ ZKDW WR VHDUFK RQ WR JHW
DFWXDO UHVXOWV

�� $V QRWHG DERYH� WKLV LV QRW WKH WLPH WR FKDQJH
WKLQJV� $Q\ FKDQJHV WR WKH V\VWHP VKRXOG EH SXW
RII XQWLO D VXEVHTXHQW YHUVLRQ

႑ 3URGXFWLRQ

2QFH WKH DSSOLFDWLRQ KDV EHHQ IXOO\ WHVWHG� LW FDQ EH SXW LW
LQWR SURGXFWLRQ� 1RWH WKDW WKLV LV QRW DQ DOO�RU�QRWKLQJ GHFL�
VLRQ� )RU H[DPSOH� RQH PD\ FUHDWH GDWD PDLQWHQDQFH URX�

WLQHV ILUVW DQG OHDYH RWKHU DVSHFWV� VXFK DV SXEOLF DFFHVV

PRGXOHV� IRU ODWHU LPSOHPHQWDWLRQ� ,Q VXFK FDVHV� D FRS\
VKRXOG EH PDGH ERWK RI WKH DSSOLFDWLRQ FRGH DQG WKH GDWD�
EDVH DQG SXW LQWR D VHSDUDWH WHVWLQJ DUHD� ZKHUH WKH\ FDQ

WKHQ EH XVHG IRU IXUWKHU V\VWHP GHYHORSPHQW� 8QGHU QR FLU�
FXPVWDQFHV �DVLGH IURP IL[LQJ EXJV� VKRXOG ZRUN EH GRQH
RQ WKH SURGXFWLRQ YHUVLRQ� 2WKHUZLVH� WKH UHVXOW ZLOO EH DQ

XQVWDEOH �DQG IRU WKH XVHU D YHU\ IUXVWUDWLQJ� DSSOLFDWLRQ�
1RWH WKDW� RQFH D FRPSOHWH DSSOLFDWLRQ LV LQ SURGXF�

WLRQ� WKH ZRUN GRHV QRW HQG� %XJV ZLOO WXUQ XS� IHDWXUHV
ZRQ
W ZRUN DV H[SHFWHG� ILHOGV PD\ QHHG WR EH DGGHG RU

FKDQJHG� DQG QHZ IHDWXUHV RU HQKDQFHPHQWV PD\ EH
GHVLUHG� 2QH VKRXOG WKHUHIRUH SODQ IRU RQJRLQJ DSSOLFD�
WLRQ VXSSRUW�

$V SDUWV RI WKH SURJUDP DUH LPSOHPHQWHG� GHYHORSHUV
VKRXOG SURYLGH GRFXPHQWDWLRQ RQ KRZ WR XVH WKH DSSOL�
FDWLRQ� :KLOH WKH VWDII� DW OHDVW LQLWLDOO\� ZLOO EH IDLUO\
NQRZOHGJHDEOH GXH WR WKHLU H[SHULHQFH LQ WKH GHYHORS�
PHQW SURFHVV� WKH\ PD\ OHDYH RU IRUJHW ZKDW WKH\ KDYH
OHDUQHG� +DYLQJ GRFXPHQWDWLRQ� QR PDWWHU KRZ HDV\ WKH

DSSOLFDWLRQ PD\ VHHP� FDQ VDYH JUHDW DPRXQWV RI WLPH
DQG IUXVWUDWLRQ IRU QHZ XVHUV WU\LQJ WR OHDUQ WKH V\VWHP�

႑ ,VVXHV

'DWD %DFNXSV

$PRQJ WKH RQJRLQJ WDVNV WKDW ZLOO QHHG WR EH GRQH� QRQH
DUH PRUH LPSRUWDQW WKDQ GRLQJ UHJXODU EDFNXSV�
+RZHYHU� EDFNLQJ XS D GDWDEDVH� ZKLOH VHHPLQJO\ D VLP�

SLH PDWWHU� FDQ EH D KXJH GLVDVWHU ZDLWLQJ WR KDSSHQ LI QRW
GRQH FRUUHFWO\� ,I D XVHU VXEPLWV DQ LQWHUDFWLRQ WKDW PRG�
LILHV GDWD LQ WKH GDWDEDVH ZKLOH WKH GDWDEDVH LV EHLQJ
EDFNHG XS� WKH UHVXOW FRXOG EH D EDFNXS FRQWDLQLQJ SUH�
LQWHUDFWLRQ �XQFKDQJHG� FRQWHQW LQ VRPH WDEOHV DQG SRVW�
LQWHUDFWLRQ �FKDQJHG� FRQWHQWV LQ WKH RWKHUV� 7KH UHVXOW
ZRXOG EH D EDFNXS WKDW ZRXOG EH XQXVDEOH LQ FDVH RI DQ

HPHUJHQF\� $V *UHHQVSXQ SXWV LW� �%H DIUDLG� %H YHU\
DIUDLG� 6WDQGDUG 8QL[ RU :LQGRZV 17 ILOH V\VWHP EDFN�
XSV ZLOO QRW OHDYH D FRQVLVWHQW DQG WKHUHIRUH UHVWRUDEOH
GDWDEDVH RQ WDSH����

7KHUH DUH WKUHH ZD\V DURXQG WKLV SUREOHP�
�� 7DNH WKH GDWDEDVH RIIOLQH �RU SXW D UHDG�RQO\ ORFN

RQ LW� EHIRUH WKH EDFNXS LV VWDUWHG DQG WKHQ SXW LW
EDFN RQOLQH �RU WDNH WKH UHDG�RQO\ ORFN RII� ZKHQ
WKH EDFNXS LV FRPSOHWHG�

�� 3XW WKH GDWDEDVH LQWR UHDG�RQO\ PRGH DQG GR D

FRPSOHWH GXPS RI WKH GDWD WR GLVN DQG WKHQ WDNH
WKH ORFN RII DJDLQ� 'XH WR WKH SRWHQWLDO DPRXQW RI
GLVN VSDFH UHTXLUHG� WKLV LV WKH OHDVW VFDODEOH RI WKH
WKUHH VROXWLRQV�

�� 8VH VSHFLDOL]HG EDFNXS VRIWZDUH WKDW ZLOO PDLQWDLQ
WKH LQWHJULW\ RI WKH GDWD ZKLOH NHHSLQJ WKH GDWDEDVH

XS DQG UXQQLQJ��

*LYHQ WKDW PRVW OLEUDU\ DSSOLFDWLRQV GR QRW UHTXLUH WKH

DELOLW\ WR GR GDWD PDLQWHQDQFH RQ D ���� EDVLV� LW VKRXOG QRW
EH D SUREOHP WR WDNH WKH ILUVW FRXUVH� +RZHYHU� LW LV LPSRU�
WDQW WR EH DZDUH RI WKH LVVXH DQG WR SODQ DFFRUGLQJO\�

6LQFH EDFNXSV DUH XVXDOO\ GRQH RQO\ RQFH D GD\� DSSOL�
FDWLRQV VKRXOG ORJ DOO LQWHUDFWLRQV WKDW XSGDWH WKH GDWD�
EDVH WR D MRXUQDO ILOH� 7KLV ORJJLQJ PD\ EH GRQH HLWKHU E\
WKH GDWDEDVH LWVHOI RU WKH GHYHORSHU PD\ FRGH WKDW IHDWXUH
LQWR WKH DSSOLFDWLRQ� 1RW RQO\ GRHV KDYLQJ D MRXUQDO ILOH
PDNH WURXEOH�VKRRWLQJ VLJQLILFDQWO\ HDVLHU� LW PHDQV WKDW LI
WKHUH LV D GDWDEDVH FUDVK� WKH DGPLQLVWUDWRU FDQ UHVWRUH WKH
GDWDEDVH IURP WKH EDFNXS V\VWHP DQG WKHQ UHDSSO\ DQ\
VXEVHTXHQW WUDQVDFWLRQV IURP WKH ORJ ILOHV WR EULQJ WKH

V\VWHP EDFN XS WR GDWH�

'DWD ,QWHJULW\

,Q ZULWLQJ GDWD PDLQWHQDQFH URXWLQHV� WKH SURJUDPPHUV
QHHG WR HQVXUH GDWD LQWHJULW\ಧPDNLQJ VXUH WKDW� DV LQIRU�
PDWLRQ LV DGGHG� PRGLILHG� DQG GHOHWHG� WKH LQIRUPDWLRQ
LQ WKH GDWDEDVH UHPDLQV UHOLDEOH� )DLOXUH WR PDLQWDLQ WKLV

LQWHJULW\ FDQ FUHDWH D GDWD GLVDVWHU� 7KHUH DUH D QXPEHU RI

ZD\V LQ ZKLFK GDWD LQWHJULW\ FDQ EH FRPSURPLVHG�
�� 7ZR SHRSOH WU\LQJ WR PDNH FKDQJHV WR WKH VDPH

UHFRUG DW WKH VDPH WLPH
�� (GLWLQJ URXWLQHV WKDW GR QRW SURSHUO\ PDLQWDLQ

OLQNV EHWZHHQ UHODWHG UHFRUGV
�� 3URJUDPV WKDW HQG ZLWKRXW FRPSOHWLQJ WKH FUHDWLRQ

RU HOLPLQDWLRQ RI OLQNV EHWZHHQ UHFRUGV

2QH FDQ DGGUHVV WKLV SUREOHP LQ D QXPEHU RI ZD\V�

�� /RFNLQJಧE\ ORFNLQJ GDWD�DIIHFWHG DUHDV LQ WKH
GDWDEDVH ZKHQ DQ LQWHUDFWLRQ LV WDNLQJ SODFH� QR
RWKHU LQWHUDFWLRQV DJDLQVW WKDW GDWD DUHD FDQ EH
XQGHUWDNHQ XQWLO WKH ILUVW RQH KDV FRPSOHWHG� 7KLV
ORFNLQJ FDQ EH GRQH HLWKHU DW WKH WDEOH RU WKH UHFRUG
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OHYHO� GHSHQGLQJ RQ 5'%06 FDSDELOLWLHV� &RGH

XVXDOO\ QHHGV WR EH LQFOXGHG LQ WKH DSSOLFDWLRQ WR

LQYRNH WKHVH FDSDELOLWLHV�
�� 7UDQVDFWLRQVಧWUDQVDFWLRQ LV D WHFKQLTXH ZKHUH WKH

5'%06 ZDLWV XQWLO DOO TXHULHV KDYH VXFFHVVIXOO\
FRPSOHWHG� DW ZKLFK SRLQW WKH\ DUH FRPPLWWHG� ,I
WKHUH LV D SUREOHP� D UROOEDFN FDQ EH SHUIRUPHG WR

UHWXUQ WKH GDWDEDVH WR ZKHUH LW ZDV EHIRUH WKH
WUDQVDFWLRQ ZDV DWWHPSWHG� 0RVW RI WKH GDWDEDVHV
PHQWLRQHG DERYH SURYLGH WUDQVDFWLRQ VXSSRUW�

�� )RUHLJQ NH\ LQWHJULW\ VXSSRUWಧ,Q D UHODWLRQDO GDWD�
EDVH� WZR WDEOHV DUH UHODWHG LI UHFRUGV LQ HDFK WDEOH
KDYH ILHOGV WKDW VKDUH D FRPPRQ YDOXH� ,I WKH YDOXH
LQ WKH FRPPRQ ILHOG LQ RQH WDEOH FKDQJHV� WKH
UHFRUGV LQ WKH RWKHU WDEOH
V FRPPRQ ILHOG FRQWDLQ�

LQJ WKDW YDOXH PXVW DOVR KDYH WKH YDOXH FKDQJHG RU
WKH UHODWLRQVKLS ZLOO EH EURNHQ� 5'%06 SURGXFWV
ZLWK IRUHLJQ�NH\ LQWHJULW\ DUH DEOH WR DXWRPDWLFDOO\
PDLQWDLQ WKHVH UHODWLRQVKLSV ZLWKRXW UHTXLULQJ
DGGLWLRQDO SURJUDPPLQJ� ,I WKH 5'%06 GRHV QRW

SURYLGH WKLV IHDWXUH� WKH SURJUDPPHU ZLOO QHHG WR

FRGH LW LQWR WKH DSSOLFDWLRQ���

2QH IXUWKHU GDWD�LQWHJULW\ LVVXH WKDW WKH GHYHORSHU
QHHGV WR DGGUHVV LV WKDW RI YDOLGDWLQJ XVHU�GDWD HQWU\�
(YHQ WKRXJK DQ DSSOLFDWLRQ ZRUNV FRUUHFWO\� XVHUV PD\
FUHDWH GDWD SUREOHPV E\ LQSXWWLQJ DQRPDORXV GDWD LQWR

ILHOGV� VXFK DV HQWHULQJ OHWWHUV LQWR D QXPEHU ILHOG RU

PLVW\SLQJ D ZRUG� 7KHUH DUH D QXPEHU RI DSSURDFKHV WKDW
FDQ DGGUHVV WKLV W\SH RI SUREOHP�

�� 5DWKHU WKDQ W\SLQJ LQIRUPDWLRQ LQ� RQH FDQ FUHDWH

RSWLRQ OLVWV� FKHFNER[HV� RU UDGLR EXWWRQV IURP
ZKLFK XVHUV VHOHFW DQ HQWU\�

�� ,QVHUW FRGH WKDW FKHFNV XVHU LQSXW� ,I WKH\ KDYH LQSXW
LQFRUUHFW LQIRUPDWLRQ �RU HYHQ QR LQIRUPDWLRQ�� WKH
SURJUDP FDQ WKHQ ZDUQ WKH XVHU DQG QRW FRPSOHWH
WKH LQWHUDFWLRQ XQWLO WKH SUREOHP LV FRUUHFWHG�

�� $XWRPDWLFDOO\ HQWHU FHUWDLQ W\SHV RI LQIRUPDWLRQ�
VXFK DV WKH XVHU
V QDPH �IURP WKHLU ORJLQ LQIRUPD�

WLRQ� DQG WKH FXUUHQW �V\VWHP� GDWH� LQWR WKH GDWDEDVH�

႑ 6HFXULW\

$V ZLWK DQ\ ,QWHUQHW�DFFHVVLEOH DSSOLFDWLRQ� VHFXULW\
VKRXOG EH D SULPDU\ FRQFHUQ LQ GDWDEDVH�EDFNHG :HE

DSSOLFDWLRQV� 'HYHORSHUV DGGUHVV VHFXULW\ DW WKUHH OHYHOV�

V\VWHP� GDWDEDVH� DQG EURZVHU�VHUYHU FRPPXQLFDWLRQ�
:KLOH V\VWHP VHFXULW\ LV EH\RQG WKH VFRSH RI WKLV DUWLFOH�
WKH RWKHU WZR DUH QRW� ERWK KDYH LVVXHV DVVRFLDWHG ZLWK
WKHP� 7KHVH LVVXHV FHQWHU DURXQG WZR FRUH FRQFHSWV�
DXWKHQWLFDWLRQ DQG DXWKRUL]DWLRQ� $XWKHQWLFDWLRQ OHWV WKH

DSSOLFDWLRQ NQRZ WKDW WKH SHUVRQ DWWHPSWLQJ WR DFFHVV LW
LV WKH SHUVRQ VKH RU KH FODLPV WR EH� $XWKRUL]DWLRQ LV RI

YHULI\LQJ WKDW WKDW SHUVRQ LV DOORZHG WR SHUIRUP WKH

UHTXHVWHG DFWLRQ�
:KLOH RQH SUREDEO\ ZRQ
W DXWKHQWLFDWH HQG XVHUV

JRLQJ WR WKH DSSOLFDWLRQ
V SXEOLF SDJHV� RQH VKRXOG GR VR

IRU WKRVH PDLQWDLQLQJ WKH GDWDEDVH� 7KLV DXWKHQWLFDWLRQ
FDQ EH GRQH LQ RQH RI WKUHH ZD\V�

�� 6HFXULQJ WKH GDWD PDLQWHQDQFH GLUHFWRU\ XVLQJ WKH
:HE VHUYHU
V VHFXULW\ PHFKDQLVP

�� 8VLQJ WKH 5'0%6
V VHFXULW\ WDEOHV
�� 8VLQJ WDEOHV ZLWKLQ WKH DSSOLFDWLRQ GDWDEDVH IRU

DXWKRUL]DWLRQ

7KH DGYDQWDJH RI WKH ILUVW� DQG VLPSOHVW� RSWLRQ LV WKDW
LW DOORZV WKH GHYHORSHU WR XWLOL]H DQ DOUHDG\�GHYHORSHG
VHFXULW\ V\VWHP� 6LQFH WKH :HE VHUYHU DXWKHQWLFDWHV WKH
XVHU� WKH GHYHORSHU GRHVQ
W QHHG WR EXLOG WKDW W\SH RI

IXQFWLRQDOLW\ LQWR WKH DSSOLFDWLRQ� +RZHYHU� LW KDV WKH

GLVDGYDQWDJH RI QRW VXSSRUWLQJ DXWKRUL]DWLRQ� 2QFH XVHUV
DUH DXWKHQWLFDWHG� WKH\ DOO KDYH WKH VDPH ULJKWV ZLWKLQ WKH

DSSOLFDWLRQ� ,I WKDW LV QRW GHVLUDEOH� DQRWKHU DSSURDFK ZLOO
EH QHHGHG�

0RVW 5'%06 SURGXFWV SURYLGH VXSSRUW IRU XVHU

DXWKRUL]DWLRQ LQ WKDW WKHLU VHFXULW\ WDEOHV FDQ DVVRFLDWH GLI�
IHUHQW SHUPLVVLRQV �VXFK DV 6HOHFW� 8SGDWH� DQG 'HOHWH�
ZLWKLQ WKH 5'%06 ZLWK GLIIHUHQW XVHUV DW WKH GDWDEDVH�
WDEOH� DQG HYHQ ILHOG OHYHO� ,Q RWKHU ZRUGV� RQH PD\ DOORZ
FHUWDLQ XVHUV WR DGG UHFRUGV WR RQH VHW RI ILHOGV ZKLOH DOORZ�

LQJ WKHP RQO\ VHDUFKLQJ FDSDELOLW\ ZLWK DQRWKHU VHW� 7KH
GUDZEDFN RI XVLQJ WKH 5'%06 VHFXULW\ WDEOHV LV WKDW PDLQ�
WDLQLQJ WKHVH WDEOHV FDQ EH DZNZDUG DQG FRXOG OHDG WR

VHFXULW\ SUREOHPV LI RQH LV GHDOLQJ ZLWK QXPHURXV XVHUV�

7KH WKLUG RSWLRQ LV VHW XS D WDEOH WKDW ZLOO FRQWDLQ WKH
XVHU
V XVHUQDPH� SDVVZRUG� DQG DFFHVV OHYHOV�V�ಧ DGPLQ�
VWXGHQW� VXSHUYLVRU� DQG VR RQ� $ XVHU ZKR VWDUWV WR ZRUN
ZLWK WKH DSSOLFDWLRQ LV WKHQ SUHVHQWHG ZLWK D ORJLQ VFUHHQ

RQ ZKLFK WR HQWHU WKLV LQIRUPDWLRQ� 7KH DSSOLFDWLRQ
ZRXOG WKHQ ORRN WKH LQIRUPDWLRQ XS LQ WKH WDEOH IRU
DXWKHQWLFDWLRQ� ,I D PDWFK LV IRXQG� WKH XVHU LV SURYLGHG
ZLWK DFFHVV WR WKH DSSOLFDWLRQ DQG WKH DFFHVV OHYHOV DUH

QRWHG� 7KHQ� HDFK WLPH DQ LQWHUDFWLRQ ZLWK WKH GDWDEDVH LV

DWWHPSWHG� WKH DSSOLFDWLRQ FRPSDUHV WKH XVHU
V DFFHVV OHY�
HOV ZLWK WKRVH UHTXLUHG WR SHUIRUP WKH LQWHUDFWLRQ� ,I WKHUH
LV D PDWFK� WKH XVHU LV DOORZHG� ,I WKHUH LV QRW D PDWFK� WKH
XVHU LV GLVDOORZHG�

)RU WKLV WKLUG RSWLRQ WR ZRUN� WKH XVHU
V LQIRUPDWLRQ
QHHGV WR EH DYDLODEOH WR HYHU\ SDUW RI WKH DSSOLFDWLRQ�
6LQFH WKH :HE LV VWDWHOHVV �HDFK WUDQVDFWLRQ ZLWK D :HE
VHUYHU LV D GLVFUHWH HYHQW ZLWK WKH VHUYHU XVXDOO\ NHHSLQJ
QR LQIRUPDWLRQ EHWZHHQ WUDQVDFWLRQV�� VRPH PHDQV RI

SDVVLQJ WKH XVHU
V LQIRUPDWLRQ EHWZHHQ WKH SDJHV LV
QHHGHG� 7KLV FDQ EH GRQH LQ WKH IROORZLQJ ZD\V�

႑ 3XW WKH LQIRUPDWLRQ LQWR KLGGHQ WDJV WKDW FDQ EH

SDVVHG IURP SDJH WR SDJH DQG XVH WKH +773B5()�
(5(5 HQYLURQPHQW YDULDEOH WR PDNH VXUH WKDW LQIRU�
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PDWLRQ SDVVHG LV FRPLQJ IURP D WUXVWHG VRXUFH� 7KH

SUREOHP LV WKDW LW FDQ EH YHU\ WHGLRXV WR PDNH VXUH

WKDW HDFK SDJH UHFHLYHV DQG SDVVHV WKH LQIRUPDWLRQ
RQ FRUUHFWO\�

႑ 2QFH WKH XVHU LV DXWKHQWLFDWHG� VHW D FRRNLH WKDW FRQ�
WDLQV WKH XVHU LQIRUPDWLRQ DQG SDVV LW IURP SDJH WR

SDJH� $ XVHU DWWHPSWLQJ WR DFFHVV D SDJH ZLWKRXW WKH

SURSHU FRRNLH LV WDNHQ GLUHFWO\ WR WKH DXWKHQWLFDWLRQ
IRUP�

႑ 6RPH GHYHORSPHQW WRROV �VXFK DV SKS� VXSSRUW WKH
FRQFHSW RI VHVVLRQV DQG� ZLWKLQ WKRVH VHVVLRQV� WKH
FUHDWLRQ RI VHVVLRQ YDULDEOHV� 2QFH WKHVH VHVVLRQ YDUL�
DEOHV DUH VHW� WKH\ FDQ EH DFFHVVHG ZLWKRXW KDYLQJ WR

H[SOLFLWO\ SDVV WKHP EHWZHHQ SDJHV �DQG� LI WKH\ DUH

QRW DYDLODEOH� WKH XVHU LV IRUFHG WR DXWKHQWLFDWH�� 7KH
RQH FDYHDW KHUH LV WR PDNH VXUH WKDW RQO\ WKH DSSOLFD�
WLRQ �DQG QRW PDOLFLRXV XVHUV� FDQ VHW WKHVH VHVVLRQ
YDULDEOHV�

7KH WKLUG VHFXULW\ DUHD FRQFHUQV WKH FRPPXQLFDWLRQ
EHWZHHQ WKH XVHU
V :HE EURZVHU DQG WKH :HE VHUYHU� 7R

SURWHFW WKH GDWDEDVH IURP XQDXWKRUL]HG DFFHVV� RQH

VKRXOG H[SORUH LPSOHPHQWLQJ D VHFXUH VRFNHWV OD\HU �66/�
RQ WKH :HE VHUYHU��� 66/ FDXVHV WKH EURZVHU WR VHQG
DXWKHQWLFDWLRQ LQIRUPDWLRQ WR WKH VHUYHU LQ DQ HQFU\SWHG
IRUP� ,I WKLV LV QRW GRQH� KDFNHUV ZLWK IUHHO\ DYDLODEOH VRIW�
ZDUH FRXOG JUDE WKLV LQIRUPDWLRQ DQG XVH LW WR PDNH
XQDXWKRUL]HG FKDQJHV WR WKH GDWDEDVH�

&RPPXQLFDWLRQ

)LQDOO\� RQH PXVW GHYHORS DQG PDLQWDLQ JRRG OLQHV RI FRP�
PXQLFDWLRQ EHWZHHQ ERWK WKH OLEUDU\ DGPLQLVWUDWLRQ DQG
VWDII PHPEHUV LQYROYHG LQ WKH SURFHVV� 7KLV FRPPXQLFD�
WLRQ LV FULWLFDO WR HQVXULQJ �DQG PDLQWDLQLQJ� WKH VXFFHVV RI
WKH SURMHFW� *LYHQ WKDW WKHUH FDQ EH GHOD\V� LW LV LPSRUWDQW
WKDW WKH GHYHORSPHQW WHDP SURYLGH UHJXODU DQG IUHTXHQW
XSGDWHV WR ERWK JURXSV RQ KRZ WKH SURMHFW LV JRLQJ DQG
LQIRUP WKHP RI DQ\ SUREOHPV RU GHOD\V WKDW DULVH� 7KDW
NLQG RI IHHGEDFN KHOSV WR PDLQWDLQ LQWHUHVW DQG DVVLVWV LQ

NHHSLQJ VXSSRUW IRU WKH SURMHFW IURP HYDSRUDWLQJ�

&RQFOXVLRQV

8VLQJ D GDWDEDVH FDQ SURYLGH D PXOWLWXGH RI EHQHILWV WKDW
PDNH LW ZHOO ZRUWK WKH LQYHVWPHQW RI WLPH� HQHUJ\� DQG
UHVRXUFHV� ,W DOORZV IRU HDVLHU :HE�VLWH PDLQWHQDQFH� PRUH
HIILFLHQW XVH RI WLPH� DQG D JUHDWHU DELOLW\ WR NHHS GDWD FXU�

UHQW� +RZHYHU� WKH RXWSXW RI WKH V\VWHP ZLOO RQO\ EH DV

JRRG DV WKH WLPH� SODQQLQJ� DQG FDUH WKDW JR LQWR WKH V\V�
WHUQ
V FUHDWLRQ� %\ WDNLQJ WKH WLPH WR GR WKLQJV ULJKW UDWKHU
WKDQ TXLFNO\� GHYHORSHUV HQVXUH WKDW WKH LQYHVWPHQWV PDGH
ZLOO EH ULFKO\ UHSDLG PDQ\ WLPHV RYHU� $QWLFLSDWLQJ FKDO

OHQJHV DQG PDNLQJ WKH ULJKW GHFLVLRQV DOORZV RQH WR DYRLG

PDQ\ SUREOHPV� 7KXV� E\ XWLOL]LQJ WKH H[SHUWLVH� YLVLRQ�
DQG HQHUJLHV RI WKH OLEUDU\ VWDII� WKH GHYHORSPHQW WHDP FDQ

FUHDWH D SURGXFW WKDW ZLOO EH XVHIXO IRU \HDUV WR FRPH DQG
UHIOHFW WKH TXDOLWLHV RI WKH VWDII ZKR PDGH LW KDSSHQ�

5HIHUHQFHV DQG 1RWHV

�� 'XH WR WKH SUHGRPLQDQFH RI YDULRXV IODYRUV RI 8QL[ DQG
:LQGRZV �DV ZHOO DV WKH DXWKRU
V H[SHUWLVH�� WKLV DUWLFOH ZLOO FRQ�
FHQWUDWH SULPDULO\ RQ WKRVH SODWIRUPV� 1RWH WKDW� LQ DGGLWLRQ WR

XVLQJ WKH 8QL[ WRROV FRQWDLQHG LQ WKLV DUWLFOH� 0DFLQWRVK XVHUV

FDQ XVH QDWLYH 0DF 26 DSSOLFDWLRQV WR FUHDWH GDWDEDVH�EDFNHG
:HE SDJHV� $FFHVVHG $SU� ��� ����� ZZZ�QLVWR�FRP�PDF�WRRO�
GDWDEDVH�KWPO�

�� 3KLOLS *UHHQVSXQ� 3KLOLS DQG $OH[
V *XLGH WR :HE 3XEOLVKLQJ
�6DQ )UDQFLVFR� 0RUJDQ .DXIPDQQ 3XE�� ������ �$OVR DYDLODEOH RQ
WKH :HE DW� ZZZ�DUVGLJLWD�FRP�ERRNV�SDQGD�� /XNH :HOOLQJ
DQG /DXUD 7KRPSVRQ� 3+3 DQG 0\64/ :HE 'HYHORSPHQW�
�,QGLDQDSROLV� 6DPV� ������ -LP %X\HQV� :HE 'DWDEDVH 'HYHORSPHQW
6WHS E\ 6WHS �5HGPRQG� :DVK�� 0LFURVRIW 3U�� ������ 0LFDK %URZQ
DQG 0LNH )UHGHULFN� (VVHQWLDO &ROG )XVLRQ ���IRU :HE 3URIHVVLRQDOV
�3DUDPXV� 1�-�� 3UHQWLFH +DOO� ������

�� .ULVWLQ $QWHOPDQ� �*HWWLQJ 2XW RI WKH +70/ %XVLQHVV�
7KH 'DWDEDVH�'ULYHQ :HE�6LWH 6ROXWLRQ�� ,QIRUPDWLRQ 7HFKQRORJ\
DQG /LEUDULHV ��� QR� � �'HF�� ������ ������� :LOOLDP +� 0LVFKR
DQG 0DU\ &� 6FKOHPEDFK� �:HE�%DVHG $FFHVV WR /RFDOO\
'HYHORSHG 'DWDEDVHV�� /LEUDU\ &RPSXWLQJ ��� QR� � ������� ������
DQG &DUROH $� .LHKO DQG (GZDUG +� 6XPPHUV� �&RPSUHKHQVLYH
$FFHVV WR 3HULRGLFDOV� $ 'DWDEDVH 6ROXWLRQ�� /LEUDU\ &ROOHFWLRQV�
$FTXLVLWLRQV� DQG 7HFKQLFDO 6HUYLFHV �� �VSULQJ ������ ������ DQG
6WHSKHQ :HVWPDQ� �'DWDEDVH�EDFNHG /LEUDU\ :HE 3DJHV��7KH
(OHFWURQLF /LEUDU\ ��� QR� � �'HF� ������ ������ $QWHOPDQ
V DUWLFOH
SURYLGHV D JRRG RYHUYLHZ RI GDWDEDVH�EDFNHG :HE SDJHV�

�� :KLOH WKLV JURXS PD\ LQFOXGH GDWD XVHUV� LW VKRXOG DOVR
LQFOXGH RWKHUV ZKR KDYH QHYHU VHHQ WKH V\VWHP EHIRUH�

�� *UHHQVSXQ� S� ���� *UHHQVSXQ
V XVH RI WKH WHUP �WUDQVDF�

WLRQ� LV SRWHQWLDOO\ FRQIXVLQJ� GXH WR WKH IDFW WKDW WKH ZRUG KDV D

SDUWLFXODU PHDQLQJ LQ 5'%06 V\VWHPV� 7KHUHIRUH� WKLV DUWLFOH
ZLOO XVH WKH WHUP �LQWHUDFWLRQV� ZKHQ UHIHUULQJ WR WKLV SDUWLFXODU
FRQFHSW�

�� 0LFKDHO -� +HUQDQGH]� 'DWDEDVH 'HVLJQ IRU 0HUH 0RUWDOV� $
+DQGV�RQ *XLGH WR 5HODWLRQDO 'DWDEDVH 'HVLJQ �5HDGLQJ� 0DVV��

$GGLVRQ�:HVOH\� ������
�� 7KH WHUP 64/ LV WKH DFURQ\P IRU �VWUXFWXUHG TXHU\ ODQ�

JXDJH�� ZKLFK ZDV ILUVW GHVFULEHG LQ ���� E\ (� )� &RGG� 7KH
UHODWLRQDO GDWDEDVH PRGHO KDV TXLFNO\ EHFRPH LQGXVWU\ VWDQGDUG
IRU GDWDEDVHV UDQJLQJ IURP 0LFURVRIW $FFHVV IRU GHVNWRS DSSOL�
FDWLRQV WR SURGXFWV VXFK DV 2UDFOH ZKLFK PDQDJH WKH GDWD IRU

KXJH PXOWLQDWLRQDO FRUSRUDWLRQV� &RGG
V DUWLFOH LV DYDLODEOH LQ

0LFKDHO 6WRQHEUHDNHU
V 5HDGLQJV LQ 'DWDEDVH 6\VWHPV �6DQ 0DWHR�
&DOLI�� 0RUJDQ�.DXIPDQQ 3XEV�� ������ $ JRRG LQWURGXFWLRQ WR

64/ E\ 3KLOLS *UHHQVSXQ FDQ EH IRXQG DW ZZZ�DUVGLJLWD�FRP�
ERRNV�VTO� DFFHVVHG $SU� ��� �����

�� '%, �RU 'DWDEDVH ,QWHUIDFHV� DUH SHUO PRGXOHV WKDW SURYLGH
D SHUO�EDVHG LQWHUIDFH WR D ZLGH YDULHW\ RI 5'%06 SODWIRUPV�
$FFHVVHG $SU� ��� ����� KWWS���GEL�SHUO�RUJ�LQGH[�KWPO FRQWDLQV
D OLVW RI PRGXOHV� $FFHVVHG $SU� ��� ����� ZZZ�SHUO�FRP�
SXE���������'%,�KWPO KDV PRUH LQIRUPDWLRQ DYDLODEOH� RSHQ
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GDWDEDVH FRQQHFWLYLW\ �2'%&� LV D VWDQGDUG SURWRFRO IRU DFFHVV�
LQJ GLIIHUHQW GDWDEDVHV UHVLGLQJ RQ GLIIHUHQW VHUYHUV DQG SODW�
IRUPV� -'%& �RU -DYD 'DWDEDVH &RQQHFWLYLW\� LV VLPLODU WR 2'%&
DQG LV DQ $3, GHYHORSHG E\ 6XQ 0LFURV\VWHPV IRU XVH ZLWK WKHLU

-DYD ODQJXDJH� ,W SURYLGHV -DYD SURJUDPPHUV D PHDQV IRU LQWH�

JUDWLQJ GDWDEDVH TXHULHV WR GDWDEDVHV UHVLGLQJ RQ WKH VDPH RU

RWKHU VHUYHUV LQWR WKHLU SURJUDPV� $FFHVVHG $SU� ��� �����
KWWS���MDYD�VXQ�FRP�SURGXFWV�MGEF SURYLGHV PRUH LQIRUPDWLRQ�

�� $ QRWDEOH H[FHSWLRQ EHLQJ 2SHQ%6' ZKLFK FODLPV �7KUHH

\HDUV ZLWKRXW D UHPRWH KROH LQ WKH GHIDXOW LQVWDOO�� $FFHVVHG

$SU� ��� ����� ZZZ�RSHQEVG�RUJ�
��� $SSOLFDWLRQV 3URJUDPPLQJ ,QWHUIDFH �$3,�ಧWKLV LV WKH VHW

RI KRRNV WKH 5'%06 YHQGRU SURYLGHV WR DOORZ LQWHUDFWLRQV WR

RFFXU EHWZHHQ WKH 5'%06 DQG RXWVLGH SURJUDPV�
��� 7KHVH FDWHJRULHV DUH ERUURZHG IURP 5R\ 7HQQDQW� �$

'DWDEDVH IRU (YHU\ 1HHG�� /LEUDU\ -RXUQDO ���� QR� �� �'HF� ������
������
��� 0RUH LQIRUPDWLRQ RQ DQG GRZQORDGV RI WKHVH SURGXFWV DUH

DYDLODEOH� $FFHVVHG $SU� ��� ����� )URQW%DVH LV DYDLODEOH IURP�

ZZZ�IURQWEDVH�FRP� DFFHVVHG $SU� ��� ����� P64/ DW ZZZ�

KXJKHV�FRP�DX� DFFHVVHG $SU� ��� ����� 0\64/ DW� ZZZ�

P\VTO�FRP� DFFHVVHG $SU� ��� ����� 3RVWJUH64/ DW ZZZ�

SRVWJUHVTO�RUJ� DFFHVVHG $SU� ��� ����� )LOHPDNHU 3UR DW ZZZ�

ILOHPDNHU�FRP� DFFHVVHG $SU� ��� ����� )RXUWK 'LPHQVLRQ DW

ZZZ�DFLXV�FRP� DFFHVVHG $SU� ��� ����� /DVVR IURP ZZZ�

EOXHZRUOG�FRP� DFFHVVHG $SU� ��� ����� 06�$FFHVV DW ZZZ�

0LFURVRIW�FRP�RIILFH�DFFHVV�GHIDXOW�KWP� DFFHVVHG $SU� ���
����� 64/ 6HUYHU DW ZZZ�0LFURVRIW�FRP�VTO�GHIDXOW�KWP��
DFFHVVHG $SU� ��� ����� '%� DW ZZZ���LEP�FRP�VRIWZDUH�
GDWD� DFFHVVHG $SU� ��� ����� ,QIRUPL[ DW ZZZ���LEP�FRP�
VRIWZDUH�GDWD� DFFHVVHG $SU� �������� 2UDFOH DW ZZZ�RUDFOH�FRP�
DQG DFFHVVHG $SU� ��� ����� 6\EDVH DW ZZZ�V\EDVH�FRP�
3RVWJUH64/� RQ :LQGRZV V\VWHPV UHTXLUH WKH XVH RI &\JZLQ�
DFFHVVHG $SU� ��� ����� KWWS���VRXUFHV�UHGKDW�FRP�F\JZLQ�
��� 2QH VRXUFH IRU VLGH�E\�VLGH IHDWXUH FRPSDULVRQV� DFFHVVHG

$SU� ��� ����� LV ZZZ�P\VTO�FRP�LQIRUPDWLRQ�FUDVK�PH�SKS�
-RKQ $VKHQIHOWHU� &KRRVLQJ D 'DWDEDVH IRU <RXU :HE 6LWH �1HZ
<RUN� :LOH\� ����� DOVR GLVFXVVHV D YDULHW\ RI :HE WRROV� IRFXVLQJ
RQ $FFHVV DQG )LOHPDNHU 3UR�
��� $ JRRG RYHUYLHZ 2UDFOH GDWDEDVH DGPLQLVWUDWLRQ LV SUR�

YLGHG E\ 5LFN *UHHQZDOG� 5REHUW 6WDFNRZLDN� DQG -RQDWKDQ
6WHUQ� 2UDFOH (VVHQWLDOV� 2UDFOH � DQG 2UDFOH �L �6HEDVWRSRO� &DOLI��
2
5HLOO\ DQG $VVRF�� ������
��� 3HUO LV D YHU\ SRSXODU VFULSWLQJ ODQJXDJH WKDW LV XVHG

H[WHQVLYHO\ LQ :HE SURJUDPPLQJ� SDUWLFXODUO\ &*, DSSOLFDWLRQV�
$FFHVVHG $SU� ��� ����� ZZZ�SHUO�RUJ IRU PRUH LQIRUPDWLRQ�
DFFHVVHG $SU� ��� ����� KWWS���PVGQ�0LFURVRIW�FRP�YEDVLF ZLOO
SURYLGH LQIRUPDWLRQ RQ 0LFURVRIW
V 9LVXDO%DVLF�
��� 0RGBSKS LV DQ $SDFKH VHUYHU PRGXOH WKDW XVHV SKS� DQ

RSHQ VRXUFH VFULSWLQJ ODQJXDJH WKDW FDQ EH XVHG RQ PXOWLSOH
SODWIRUPV DQG FDQ EH LQWHJUDWHG LQWR DQ $SDFKH VHUYHU� ,W DOORZV
+70/ SDJH FUHDWRUV WR HPEHG FRPPDQGV WKDW FDQ VHDUFK D GDWD�
EDVH DQG WKHQ RXWSXW WKH UHVXOWV GLUHFWO\ LQWR WKHLU SDJHV�
$FFHVVHG $SU� ��� ����� ZZZ�SKS�QHW IRU PRUH LQIRUPDWLRQ RQ

SKS� $FFHVVHG $SU� ��� ����� KWWS���KRWZLUHG�O\FRV�FRP�
:HEPRQNH\�GDWDEDVHV�WXWRULDOV�WXWRULDO��KWPO IRU D WXWRULDO
RQ KRZ WR LQFOXGH SKS VHDUFKHV LQ DQ +70/ SDJH� 1RWH WKDW

SKS� DOORZV WKH VDPH W\SH RI IXQFWLRQDOLW\ WR EH LQFOXGHG XVLQJ
1HWVFDSH DQG 0LFURVRIW VHUYHUV XVLQJ 16$3, DQG ,6$3, UHVSHF�
WLYHO\� $FWLYH 6HUYHU 3DJHV �$63� LV D 0LFURVRIW VFULSWLQJ ODQ

JXDJH WKDW ZRUNV ZLWK WKHLU ,QWHUQHW ,QIRUPDWLRQ 6HUYHU� $FFHVVHG

$SU� ��� ����� KWWS���PVGQ�PLFURVRIW�FRP�VFULSWLQJ�GHIDXOW�
KWP"�VFULSWLQJ�YEVFULSW�GHIDXOW�KWP IRU LQIRUPDWLRQ� $63�
ZKLOH RULJLQDOO\ D 0LFURVRIW WHFKQRORJ\ XVLQJ 9LVXDO%DVLF�
9%6FULSW� KDV EHHQ H[WHQGHG IRU XVH RQ RWKHU SODWIRUPV� VXFK DV

WKH $SDFKH��$63 SRUW� ZKLFK LV PXOWLSODWIRUP� ,QIRUPDWLRQ RQ WKH
0LFURVRIW SURGXFW LV DYDLODEOH DW KWWS���PVGQ�PLFURVRIW�FRP�
OLEUDU\�GHIDXOW�DVS"XUO �QKS�'HIDXOW�DVS"FRQWHQWHG ��������
DQG DW ZZZ�QRGHZRUNV�FRP�DVS�IRU WKH $SDFKH SURGXFW�
DFFHVVHG $SU� ��� �����
��� $SDFKH UHTXLUHV WKH XVH RI PRGBSHUO IRU $SDFKH��$63�

&ROG)XVLRQ LV D :HE DSSOLFDWLRQ VHUYHU IURP $OODLUH WKDW LQFRU�

SRUDWHV YLVXDO SURJUDPPLQJ� DV ZHOO DV GDWDEDVH DQG GHEXJJLQJ
WRROV� DYDLODEOH LQ YHUVLRQV IRU 6RODULV� 17� DQG /LQX[� ,W XVHV LWV
RZQ SURSULHWDU\ ODQJXDJH IRU LQWHJUDWLQJ GDWDEDVH VXSSRUW LQWR
+70/ SDJHV� $FFHVVHG $SU� ��� ����� ZZZ�DOODLUH�FRP�SURG�
XFWV�FROGIXVLRQ IRU LQIRUPDWLRQ� $ IUHH� OLPLWHG�IXQFWLRQDOLW\
YHUVLRQ �IRU /LQX[ DQG 17�� &ROG)XVLRQ ([SUHVV� LV DYDLODEOH�
&)0/ �&ROG)XVLRQ 0DUNXS /DQJXDJH� DYDLODEOH IRU /LQX[ DQG
6RODULV RQO\�
��� *',GE LV D :LQGRZV�EDVHG DXWRPDWHG DSSOLFDWLRQ WKDW SUR�

YLGHV VFULSWLQJ WKDW SHUPLWV WKH FUHDWLRQ RI +70/ ILOHV IURP DQ\
2'%&�FRPSOLDQW GDWDEDVH� 7KH FRPSDQ\ RIIHUV WZR YHUVLRQV�
*',GE DQG *',GE3UR� WKH ODWWHU VWDWLQJ WKDW LW FDQ LQWHUDFWLYHO\
UHFHLYH DQG SXEOLVK LQIRUPDWLRQ LQ UHDO WLPH� $FFHVVHG $SU� ���
����� ZZZ�JGLGE�FRP IRU LQIRUPDWLRQ� 6HH DOVR (UQHVW 3HUH]�
�*',GE� *HWWLQJ <RXU 'DWDEDVHV RQ WKH :HE� ZLWK 1R %LJ 'HDO��
/LEUDU\ &RPSXWLQJ ��� QR�O ������� ������ )RU RWKHU DSSURDFKHV� VHH
ZZZ�WXFRZV�FRP�KWPODFF���KWPO� DFFHVVHG $SU� ��� �����
��� :KLOH DQ\ JRRG SURJUDPPLQJ ERRN VKRXOG FRQWDLQ LQIRU�

PDWLRQ RQ FRPPHQWLQJ FRGH� D SDUWLFXODUO\ JRRG H[DPSOH FDQ EH
IRXQG LQ 7RELDV 5DWVFKLOOHU DQG 7LOO *HUNHQ� :HE $SSOLFDWLRQ
'HYHORSPHQW ZLWK 3+3��� �,QGLDQDSROLV� 1HZ 5LGHU
V 3XEV�� ������
��� *UHHQVSXQ� ����
��� 7KHUH DUH D QXPEHU RI WKHVH W\SHV RI SURGXFWV� ,Q DGGLWLRQ

WR WKRVH WKDW FRPH ZLWK WKH HQWHUSULVH GDWDEDVH VHUYHUV� PDQXIDF�
WXUHUV RI FRPPHUFLDO EDFNXS VRIWZDUH LQFOXGH SDFNDJHV WKDW VXS�
SRUW PDMRU 5'%06 YHQGRUV� 7KHVH LQFOXGH 9HULWDV 6RIWZDUH
V
1HW%DFNXS� DFFHVVHG $SU�� ��� ����� ZZZ�YHULWDV�FRP� /HJDWR�
DFFHVVHG $SU�� ��� ����� ZZZ�OHJDWR�FRP� DQG 6XQ
V 6ROVWLFH
%DFNXS DFFHVVHG $SU�� ��� ����� ZZZ�VXQ�FRP�VROVWLFH�EDFNXS
WKDW SURYLGH WKLV VXSSRUW�
��� 1RWH WKDW WKLV LV DQ LPSRUWDQW GLIIHUHQFH EHWZHHQ ORZHU�

DQG KLJKHU�SULFHG V\VWHPV� ,I WKH V\VWHP XWLOL]HV WDEOH�OHYHO
ORFNLQJ� WKLV PHDQV WKDW QRERG\ HOVH FDQ PRGLI\ DQ\ UHFRUG
ZLWKLQ DQ DIIHFWHG WDEOH XQWLO WKH SURFHVV LV FRPSOHWHG� ZKHUHDV
URZ�OHYHO ORFNLQJ RQO\ DIIHFWV WKH URZV LQYROYHG LQ WKH SURFHVV�
:KLOH WKLV PD\ QRW EH D SUREOHP IRU PDQ\ OLEUDU\ SURJUDPV� LW
FRXOG SRVH D SUREOHP IRU DSSOLFDWLRQV ZKHUH WKHUH FRXOG EH D

JUHDW GHDO RI GDWD PDLQWHQDQFH RFFXUULQJ FRQFXUUHQWO\� 6HH

*UHHQVSXQ� ������ IRU FDYHDWV RQ WKLV DSSURDFK�
��� 6HFXUHG 6RFNHWV /D\HUಧD PHDQV E\ ZKLFK WUDQVDFWLRQV

EHWZHHQ XVHUV DQG :HE VHUYHUV FDQ EH PDGH VHFXUH YLD FHUWLILFDWHV�
DQG XVH HQFU\SWLRQ EHWZHHQ WKH XVHU DQG WKH VHUYHU WR HQVXUH WKDW
WUDQVDFWLRQ GDWD DUH QRW YLVLEOH WR VQRRSHUV RQ WKH :HE� $FFHVVHG
$SU�� ��� ����� KWWS���VHDUFK6HFXULW\�WHFKWDUJHW�FRP�6'HILQLWLRQ�
�ಱVLGO�BBJFL����������KWPO IRU PRUH LQIRUPDWLRQ� 0RVW FRPPHUFLDO
:HE VHUYHUV SURYLGH WKLV FDSDELOLW\� 8VHUV RI $SDFKH FDQ KDYH WZR
DOWHUQDWLYHV� ERWK DFFHVVHG $SU�� ��� ����� ZZZ�PRGVVO�RUJ DQG
ZZZ�DSDFKH�VVO�RUJ�
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&RPPXQLFDWLRQV

0XOWLPHGLD 5HVHDUFK

6XSSRUW IRU 9LVLWLQJ
6FKRODUV LQ 0XVHXPV�
/LEUDULHV� DQG
8QLYHUVLWLHV

0DUFLD -� %DWHV� &DWKDULQH
+XOV\� DQG *HRIIUH\ -RVW
5HVXOWV DUH UHSRUWHG IURP D VWXG\ FRQ�

GXFWHG WR GHWHUPLQH WKH VWDWH RI WKH DUW LQ
WKH SURYLVLRQ RI PXOWLPHGLD VXSSRUW E\
FXOWXUDO LQVWLWXWLRQV WR YLVLWLQJ VFKRODUV�
,Q WKH VWXG\� FRQGXFWHG XQGHU WKH DXVSLFHV
RI WKH *HWW\ 5HVHDUFK ,QVWLWXWH �*5,�� /RV
$QJHOHV� &DOLIRUQLD� H[SHUWV ZHUH LQWHU�
YLHZHG DQG FXOWXUDO LQVWLWXWLRQV ZHUH VXU�

YH\HG� 7KH IROORZLQJ ZDV GHWHUPLQHG� ,Q
PRVW PXVHXPV DQG OLEUDULHV� PXOWLPHGLD
VXSSRUW DQG DGYDQFHG FRPSXWHU VXSSRUW
IRU VFKRODUV LV VWLOO PLQLPDO WR QRQH[LVWHQW�
ZKLOH VXSSRUWIRU VFKRODUV LQ XQLYHUVLWLHV LV

RIWHQ PRUH VXEVWDQWLDO� 5HVSRQVLELOLW\ IRU
PDQDJHPHQW RI QHZ PHGLD VXSSRUW LV FXU�
UHQWO\ GLIIXVHG DPRQJ D QXPEHU RI GLIIHU�
HQW VWDII SRVLWLRQV LQ WKHVH LQVWLWXWLRQV�

7KLV DUWLFOH UHSRUWV UHVXOWV RI D VWXG\
FRQGXFWHG WR GHWHUPLQH WKH VWDWH RI
WKH DUW LQ WKH SURYLVLRQ RI PXOWLPHGLD
VXSSRUW E\ FXOWXUDO LQVWLWXWLRQV WR

YLVLWLQJ VFKRODUV� $V PXOWLPHGLD DQG
DGYDQFHG FRPSXWHU V\VWHP XVH

EHFRPHV PRUH FRPPRQ� FXOWXUDO
LQVWLWXWLRQV RI DOO W\SHV FDQ H[SHFW
YLVLWLQJ VFKRODUV WR ZDQW WR HQJDJH LQ

DQ\ QXPEHU RI QHZ�PHGLD�LQWHQVLYH
DFWLYLWLHV� VXFK DV VHWWLQJ XS WKHLU
RZQ PXOWLPHGLD :HE VLWH DV D FXO�
WXUDO RU DUWLVWLF FRQWULEXWLRQ� GRLQJ
DGYDQFHG RQOLQH UHVHDUFK DQG GRZQ�

ORDGLQJ� HQWHULQJ UHVHDUFK GDWD LQWR
GDWDEDVHV WR EH PDGH ,QWHUQHW DFFHV�
VLEOH� RU DQ\ RI QXPHURXV RWKHU XVHV
RI UHFHQWO\ GHYHORSHG LQIRUPDWLRQ

WHFKQRORJLHV�
7KH UHVXOWV DUH GUDZQ IURP D

VWXG\ IXQGHG E\ WKH *5,� ,W ZDV LQLWL�
DWHG DIWHU VWDII EHJDQ UHFHLYLQJ
UHTXHVWV IURP SURVSHFWLYH YLVLWLQJ
VFKRODUV IRU YDULRXV IRUPV RI PXOWL

PHGLD VXSSRUW GXULQJ WKHLU VDEEDWL�
FDO \HDU DW WKH *5,� 7KHVH UHTXHVWV
UDLVHG TXHVWLRQV DERXW KRZ WKH *5,
FRXOG DQWLFLSDWH OLNHO\ IXWXUH
UHTXHVWV� DQG ZKDW D IDLU OHYHO RI VXS�
SRUW ZRXOG EH� 7KRXJK WKH VWXG\ ZDV
RULJLQDOO\ GRQH IRU WKH *5,
V RZQ

SXUSRVHV� WKH UHVXOWV UHSRUWHG KHUH
DUH WKRVH WKDW DUH OLNHO\ WR EH RI LQWHU�
HVW WR RWKHU FXOWXUDO LQVWLWXWLRQV RU WR
UHVHDUFKHUV VWXG\LQJ PXOWLPHGLD DQG
LQIRUPDWLRQ WHFKQRORJ\ XVDJH E\
VFKRODUV�

,Q WKH IROORZLQJ� WKH PHWKRGV
XVHG DUH UHYLHZHG� WKHQ WKH UHVXOWV

SUHVHQWHG� 7KH SDSHU FRQFOXGHV ZLWK
D VXPPDU\ DQG UHFRPPHQGDWLRQV
VHFWLRQ�

0HWKRGV

)RXU GLIIHUHQW PHWKRGV ZHUH XVHG WR

LGHQWLI\ WKH LQIRUPDWLRQ QHHGHG WR

DQVZHU WKH *5,
V TXHVWLRQV� OLWHUD�
WXUH DQG :HE�VLWH UHYLHZ� LQWHUYLHZV�
VXUYH\� DQG :HE�VLWH DQDO\VLV� 7KH
OLWHUDWXUH UHYLHZ� GHYHORSHG E\
%DWHV� LV DYDLODEOH DW ZZZ�JVHLV�XFOD�
HGX�IDFXOW\�EDWHV�VFKRODUV�KWPO
DQG WKH :HE�VLWH UHYLHZ� SUHSDUHG E\
+XOV\� LV DYDLODEOH DW ZZZ�JVHLV�
XFOD�HGX�IDFXOW\�EDWHV�PXOWL
PHGLD�KWPO� 7KH UHYLHZV� SUHSDUHG
LQ ����� DUH YHU\ H[WHQVLYH� FRQWDLQ�

LQJ D GLVFXVVLRQ RI VFKRODUO\ XVH RI
LQIRUPDWLRQ WHFKQRORJ\� D UHYLHZ RI

WHFKQRORJ\ �DUWV�UHODWHG :HE VLWHV�
RUJDQL]DWLRQV� DQG RWKHU UHOHYDQW
PDWHULDO�

$ ODUJH QXPEHU RI UHVRXUFHV ZHUH
GLVFRYHUHG WR EH UHOHYDQW WR VFKRODUO\
XVH RI WHFKQRORJ\� HVSHFLDOO\ LQ WKH

DUWV� EXW QR OLWHUDWXUH ZDV IRXQG WKDW

GLUHFWO\ DGGUHVVHG WKH VSHFLILF TXHV�
WLRQV VWXGLHG KHUH� QDPHO\ WKH
QHHGHG VXSSRUW IRU YLVLWLQJ VFKRODUV
DW FXOWXUDO LQVWLWXWLRQV�

7KH LQWHUYLHZV ZHUH WDUJHWHG DW

FUHDWLYH DQG UHSUHVHQWDWLYH OHDGHUV
DVVRFLDWHG ZLWK YDULRXV DVSHFWV RI WKH
VXUYH\ TXHVWLRQV ZKR ZRXOG SHU�
KDSV KDYH WKH LQVLJKW DQG IRUHVLJKW
DERXW WKHVH TXHVWLRQV WKDW D VXUYH\
ZRXOG QRW UHYHDO� 7KH VXUYH\ ZDV

LQWHQGHG WR SURYLGH D URXJK LQGLFD�
WLRQ RI WKH UDQJH DQG IUHTXHQF\ RI
W\SHV RI PXOWLPHGLD VXSSRUW� )LQDOO\�
WKH :HE�VLWH DQDO\VHV ZHUH GRQH WR

GHWHUPLQH ZKDW NLQG RI VXSSRUW KDG
EHHQ QHHGHG WR FUHDWH YDULRXV QRYHO
DQG OHDGLQJ HGJH FXOWXUDO :HE VLWHV�
$OO GDWD ZHUH FROOHFWHG GXULQJ VSULQJ
DQG VXPPHU RI ����� 7KH GDWD WKXV
FRQVWLWXWH D VQDSVKRW RI WKH VWDWH RI
WKH DUW DW WKDW WLPH�

,QWHUYLHZV

(OHYHQ SHRSOH ZHUH LQWHUYLHZHG LQ
VHVVLRQV ODVWLQJ XS WR RQH�DQG�D�KDOI
KRXUV� ,QWHUYLHZHHV ZHUH VHOHFWHG IRU
WKHLU H[SHUWLVH LQ VXFK DUHDV DV DFD�

GHPLF VXSSRUW IRU IDFXOW\ LQ XQLYHUVL�
WLHV� OLEUDU\ PDQDJHPHQW� PXVHXP

PDQDJHPHQW� GLJLWDO DUFKLYHV� PXOWL�
PHGLD GHVLJQ� DUW KLVWRU\� DQG WKH

SUDFWLFH RI DUW� 6HH DSSHQGL[ $ IRU D

OLVW RI WKH LQWHUYLHZHHV�

6XUYH\
:KLOH JHWWLQJ D JHQHUDO VHQVH RI WKH

SRSXODULW\ RI YDULRXV W\SHV RI VXS�
SRUW IRU VFKRODUV ZDV GHVLUDEOH� LW ZDV
GHFLGHG DW WKH RXWVHW WKDW WKH PRUH

LPSRUWDQW REMHFWLYH ZDV WR XQFRYHU

WKH IXOO YDULHW\ RI LQVWLWXWLRQDO

UHVSRQVHV WR WKH QHZ PHGLD� DW OHDVW
DPRQJ PDMRU LQVWLWXWLRQV� 7KH VDP�

SOLQJ� WKHUHIRUH� ZDV EURDG UDWKHU
WKDQ GHHS� LQFOXGLQJ PXVHXPV� XQL�

YHUVLWLHV� DQG OLEUDULHV� DQG GUHZ

VWURQJO\ RQ FRKRUWV RI LQVWLWXWLRQV

WKRXJKW OLNHO\ WR EH HQJDJLQJ LQ QHZ

0DUFLD -� %DWHV �PMEDWHV#XFOD�HGX� LV D

3URIHVVRU LQ WKH 'HSDUWPHQW RI ,QIRU�
PDWLRQ 6WXGLHV� 8QLYHUVLW\ RI &DOLIRUQLD�
/RV $QJHOHV� &DWKDULQH +XOV\ LV 6\VWHPV
$QDO\VW� ,QWHUQHW 7HFKQRORJLHV 'HSDUW�
PHQW� 3DFLILF +HDOWK 6\VWHPV� &\SUHVV�
&DOLIRUQLD� DQG *HRIIUH\ -RVW LV /HDG
3URJUDPPHU� HGXFDWLRQ�FRP$�LYHQGL 8QL�
YHUVDO� /RV $QJHOHV� &DOLIRUQLD�
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DSSURDFKHV� 7KH *5, DOVR ZDQWHG
H[WUD DWWHQWLRQ JLYHQ WR VRXWKHUQ
&DOLIRUQLD LQVWLWXWLRQV LQ RUGHU WR

OHDUQ RI WKH DFWLYLWLHV RI ORFDO LQVWLWX�
WLRQV� $V D UHVXOW� WKH HPSKDVLV LQ WKH

VDPSOLQJ GHVLJQ ZDV RQ VHOHFWLQJ UHO�
DWLYHO\ VPDOO VXEVDPSOHV RI D YDULHW\
RI LQVWLWXWLRQDO W\SHVಧPXVHXPV�
OLEUDULHV� DQG XQLYHUVLWLHV� ERWK FXW�

WLQJ�HGJH DQG WKH JHQHUDO�UXQ� ERWK
QDWLRQDO DQG ORFDO�

)RU WKH SXUSRVHV RI WKLV VXUYH\�
FXWWLQJ�HGJH FRQVLVWHG RI LQVWLWXWLRQV

WKRXJKW OLNHO\ WR HPSKDVL]H QHZ

PHGLD� HOHFWURQLF LQIRUPDWLRQ� DQG
WKH ,QWHUQHW� 7KH QDWLRQDO FXWWLQJ�
HGJH VDPSOHV ZHUH GUDZQ IURP WKH

GLUHFWRU\ RI WKH 0XVHXP &RPSXWHU
1HWZRUN �ZZZ�PFQ�HGX� IRU PXVH�
XUQV� IURP D OLVWLQJ RI 1HZ 0HGLD
&HQWHUV �ZZZ�FVXOE�HGX�JF�QPF�
IRU XQLYHUVLWLHV� DQG IURP WKH /RV

$QJHOHV &XOWXUH 1HW �ZZZ�ODFQ�RUJ�
IRU DOO WKUHH LQVWLWXWLRQ W\SHV LQ
VRXWKHUQ &DOLIRUQLD� :KHUH LQVWLWX�
WLRQDO OLVWV ZHUH DYDLODEOH� V\VWHPDWLF
VDPSOLQJ ZDV XVHG� ZKHUHLQ HYHU\
�QWK� OLVWLQJ ZDV VHOHFWHG�

)RU WKH JHQHUDO UXQ RI PXVHXPV�
LW ZDV GHWHUPLQHG WKDW DQ DSSURSUL�
DWH FRKRUW ZRXOG EH PDMRU� SUHPLHU
LQVWLWXWLRQV� FRPSDUDEOH WR WKH *HWW\
0XVHXP� UDWKHU WKDQ D UDQGRP
VHOHFWLRQ IURP WKH WKRXVDQGV OLVWHG
RYHUDOO� PDQ\ RI ZKLFK DUH VPDOO DQG
GR QRW KDYH WKH UHVRXUFHV RU LQWHUHVWV
RI WKH ODUJHU LQVWLWXWLRQV� 1R UDQN�

LQJV RI WKH WRS RQH KXQGUHG DUW

PXVHXPV RU DQ\WKLQJ RI WKH OLNH
ZHUH IRXQG� LQ WKH HQG� WKH NQRZO�

HGJH RI SHRSOH LQ WKH PXVHXP ZRUOG
ZDV GUDZQ RQ IRU WKH OLVW RI SUHPLHU
PXVHXPV WR VDPSOH�

3UHPLHU XQLYHUVLWLHV ZHUH

VHOHFWHG ERWK IRU WKHLU JHQHUDO SUHHP�
LQHQFH DV ZHOO DV SURPLQHQFH LQ WKH
DUWV DQG KXPDQLWLHV� DQG OLEUDULHV
ZHUH VHOHFWHG IURP WKH $VVRFLDWLRQ RI
5HVHDUFK /LEUDULHV
 �ZZZ�DUO�RUJ� OLVW
RI WRS LQVWLWXWLRQV� ,Q DOO FDVHV� LQVWLWX�
WLRQV ZHUH VHOHFWHG IRU WKH VXUYH\� EXW
WKH TXHVWLRQQDLUH ZDV GLUHFWHG WR SDU�
WLFXODU LQGLYLGXDOV LQ WKH LQVWLWXWLRQV�

,Q WKH HQG� D VDPSOH RI ��� FRQ�

WDFWHG LQVWLWXWLRQV ZDV DFKLHYHG�

IURP ZKLFK ZHUH JDWKHUHG D WRWDO RI

VL[W\�WKUHH FRPSOHWH VXUYH\V� 7DEOH �

SURYLGHV WKH VDPSOH VL]HV� SODQQHG
DQG DFWXDOO\ DFKLHYHG� IRU HDFK FDWH�

JRU\ RI LQVWLWXWLRQ LQ WKH VWXG\� 7KH
TXHVWLRQQDLUH LV UHSURGXFHG LQ DSSHQ�
GL[ %�

7KH RULJLQDO SODQ ZDV WR VXUYH\ DV

PDQ\ RI WKH LQVWLWXWLRQV DV SRVVLEOH
�HVSHFLDOO\ WKH FXWWLQJ�HGJH RQHV� E\
H�PDLO� DQG VXSSOHPHQW WKLV PHDQV RI
FRQWDFW ZLWK WHOHSKRQH FRQWDFW LQ FDVH

RI QRQUHVSRQVH RU XQDYDLODELOLW\ RI H�
PDLO DGGUHVVHV�

7KH DFWXDO FRQGXFW DQG GDWD FRO�
OHFWLRQ IRU WKH VXUYH\ SURYHG WR EH
GLIILFXOW� 7KRXJK DOO H�PDLO FRQWDFWV
ZHUH PDGH WR LQGLYLGXDOV� QRW LQVWL�
WXWLRQV� UHVSRQVLYHQHVV WR H�PDLO
ZDV QRQHWKHOHVV GLVDSSRLQWLQJ� DQG
PDQ\ UHVSRQVHV KDG WR EH WDNHQ E\
WHOHSKRQH� 7KH UHDVRQV IRU WKLV GLIIL�

FXOW\ SRVVLEO\ KDYH PXFK WR GR ZLWK
WKH HDUO\ VWDJH RI GHYHORSPHQW RI
WKLV QHZ PHGLD DUHD� /DEHOV DQG
UROHV IRU SURIHVVLRQDO SRVLWLRQV DVVR�

FLDWHG ZLWK PXOWLPHGLD LQ WKH YDUL�
RXV LQVWLWXWLRQV KDYH QRW HYHQ EHJXQ
WR VWDELOL]H� ,W ZDV RIWHQ QHFHVVDU\
IRU SURMHFW VWDII WR PDNH QXPHURXV

WHOHSKRQH RU H�PDLO FRQWDFWV MXVW WR
GHWHUPLQH ZKRP WKH\ VKRXOG EH

WDONLQJ ZLWK� 6LQFH WZR RU PRUH GLI�
IHUHQW LQGLYLGXDOV ZHUH UHVSRQVLEOH
IRU YDULRXV IXQFWLRQV FRYHUHG LQ WKH

VXUYH\ LQVWUXPHQW� ZLWK GLIIHUHQW

MREV LQ HDFK LQVWLWXWLRQ� RQH SHUVRQ
RIWHQ WXUQHG RXW WR EH VHYHUDO�

7KHVH GLIILFXOWLHV RYHUOD\ WKH
XVXDO SUREOHPV ZLWK VXUYH\ VDP�

SOLQJ� QDPHO\ QRQUHVSRQVH RU SDU�
WLDO UHVSRQVH� ,Q WKH FDVH RI SDUWLDO
UHVSRQVHV� WHOHSKRQH FDOOV RU H�PDLO
FRQWDFWV KHOSHG WR FRPSOHWH VRPH

TXHVWLRQQDLUHV� ,Q WKH FDVH RI QRQUH�

VSRQVH� SDUWLFXODU HIIRUWV ZHUH PDGH
WR FRQWDFW DW OHDVW VRPH RI WKH LQVWL�
WXWLRQV LQ HDFK FDWHJRU\ RI WKH DERYH
VDPSOH VR WKDW WKH IXOO UDQJH RI W\SHV
RI UHVSRQGHQWV ZHUH LQFOXGHG� 7KLV
DSSURDFK KHOSHG DFKLHYH WKH GHVLUHG
UHVXOW RI VXUYH\LQJ ZLGHO\ WR FDS�
WXUH WKH YDULHW\ RI PXOWLPHGLD VXS�
SRUW DFWLYLWLHV DFURVV LQVWLWXWLRQV DQG
HQYLURQPHQW W\SHV� UDWKHU WKDQ VXU

YH\LQJ PRUH QDUURZO\ DQG GHHSO\ WR
YHULI\ VWDWLVWLFDO IUHTXHQFLHV�

:HE�6LWH $QDO\VLV
(OHYHQ :HE VLWHV GLVSOD\LQJ LQQRYD�
WLYH KXPDQLWLHV DQG VRFLDO VFLHQFH

VFKRODUO\ PDWHULDO ZHUH DQDO\]HG WR

GHWHUPLQH WKH KDUGZDUH DQG VRIWZDUH
WKDW ZDV OLNHO\ EHKLQG WKHP� ,Q WKLV

FDVH� QR IRUPDO VDPSOLQJ ZDV

DWWHPSWHG� 6LWHV ZHUH GLVFRYHUHG

WKURXJK H[SORUDWLRQ DQG IROORZLQJ XS
DUWV�UHODWHG OLQNV� 7KRXJK FRPSOHWH
GHWHFWLRQ RI VRIWZDUH DQG V\VWHPV
XVHG WKURXJK :HE�VLWH DQDO\VLV DORQH
ZDV QRW SRVVLEOH� D JUHDW GHDO ZDV
OHDUQHG DQG WKH PHWKRG KDV SURPLVH
IRU FHUWDLQ SXUSRVHV� 7KH IXOO VHW RI
VLWHV DQDO\]HG LV OLVWHG LQ DSSHQGL[ &�

5HVXOWV

,QWHUYLHZ 5HVXOWV

.H\ SRLQWV GUDZQ IURP WKH LQWHU�
YLHZV�

႑ +LJK�HQG QHHGV RI VFKRODUV DQG
DUWLVWV GRLQJ RULJLQDO PXOWLPHGLD
ZRUN DUH VR GLYHUVH WKDW DQWLFL�

SDWLRQ RI WKHLU QHHGV WKURXJK
DGYDQFH SXUFKDVH RI VRSKLVWL�
FDWHG KDUGZDUH DQG VRIWZDUH LV
QRW FRVW�HIIHFWLYH�

႑ $OO VFKRODUV VKRXOG EH VXSSRUWHG
E\ D EDVHOLQH KDUGZDUH DQG VRIW�
ZDUH FRQILJXUDWLRQ FRQVLVWLQJ RI

SRZHUIXO EXW QRW H[WUHPHO\
KLJK�HQG 0DFLQWRVK DQG 3&

FRPSXWHUV �ERWK SODWIRUPV DUH

SRSXODU�� FRXSOHG ZLWK D VWDQ�

GDUG RIILFH VXLWH� FRPPXQLFD�
WLRQV VRIWZDUH� DQG D SRSXODU
JHQHUDO�SXUSRVH LPDJH SURFHVV�
LQJ SURJUDP VXFK DV $GREH

3KRWRVKRS�
႑ +XPDQ WHFKQLFDO VXSSRUW DQG

DVVLVWDQFH LV DOZD\V QHHGHG�
ZKDWHYHU WKH OHYHO RI KDUGZDUH
DQG VRIWZDUH VXSSRUW� 3UREOHPV
DOZD\V DULVH ZLWK UHVSHFW WR FRQ�

ILJXULQJ KDUGZDUH DQG VRIWZDUH
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7DEOH �� 6XUYH\ 6DPSOHV WR WKH ORFDO QHWZRUN RI WKH YLV�

5HVSRQGHQWV 1RQUHVSRQGHQWV 7RWDO 8QLTXH
6XUYH\HG

&XWWLQJ (GJH

0XVHXP &RPSXWHU 1HWZRUN �� � ��

1HZ 0HGLD &HQWHUV �� � ��

7RWDOV �� �� ��

3UHPLHU FRPSDULVRQ

0XVHXPV �� � ��

8QLYHUVLWLHV � �� ��

/LEUDULHV�$UFKLYHV � � �

7RWDOV �� �� ��

6RXWKHUQ &DOLIRUQLD

&XWWLQJ (GJHಧ/$ &XOWXUH 1HW

0XVHXPV � � �

8QLYHUVLWLHV � � �

/LEUDULHV � � �

7RWDOV �� � ��

3UHPLHU FRPSDULVRQ

0XVHXPV � � �

8QLYHUVLWLHV � � �

/LEUDULHV � � �

7RWDOV �� � ��

*UDQG 7RWDOV �� �� ���

&URVVWDEXODWLRQV

&XWWLQJ (GJH 7RWDO �� �� ��

3UHPLHU 7RWDO �� �� ��

*UDQG 7RWDOV �� �� ���

0XVHXPV 7RWDO �� �� ��

8QLYHUVLWLHV 7RWDO �� �� ��

/LEUDULHV�$UFKLYHV 7RWDO �� � ��

*UDQG 7RWDOV �� �� ���

*HQHUDO *HRJ� /RFDWLRQ 7RWDO �� �� ��

6RXWKHUQ &DOLIRUQLD 7RWDO �� � ��

*UDQG 7RWDOV �� �� ���

127(� 3HUFHQWDJHV DUH QRW SURYLGHG� EHFDXVH ZLWK D WRWDO VDPSOH RI ���� SHUFHQWDJHV DQG UDZ QXP�

EHUV ZRXOG EH DOPRVW LGHQWLFDO�

LWHG LQVWLWXWLRQ� DV ZHOO DV LQ

KHOSLQJ VFKRODUV ZLWK SUREOHPV
WKDW DUH QRYHO WR WKHP� QR PDWWHU
ZKDW OHYHO RI VRSKLVWLFDWLRQ WKH\
KDYH XSRQ DUULYDO�

႑ $ELOLW\ IRU VFKRODUV WR GR VRSKLV�
WLFDWHG UHVHDUFK ZLWK WKHLU KDUG�
ZDUH�VRIWZDUH FRQILJXUDWLRQ LV
DV LPSRUWDQW DV DELOLW\ WR GR
PXOWLPHGLD DXWKRULQJ� &RQVLGHU�
DWLRQ VKRXOG WKHUHIRUH EH JLYHQ WR
SURYLVLRQ RI DFFHVV WR HOHFWURQLF

GDWDEDVHVಧELEOLRJUDSKLF� RULJL�
QDO PDWHULDOV �VXFK DV WKH 3HUVHXV
GDWDEDVH RI FODVVLFDO OLWHUDWXUH��
DQG LPDJH EDVHV� %URDG EDQG�
ZLGWK SHUPLWWLQJ IDVW GRZQORDG�

LQJ RI KLJK�UHVROXWLRQ LPDJHV LV

LPSRUWDQW WR WKDW UHVHDUFK�
႑ 0XVHXP GHVLJQV WKDW DUH G\QD�

PLF� LQWHJUDWHG V\VWHPV ZLOO EH

LQFUHDVLQJO\ FRPPRQ� &ROOHF�
WLRQV PDQDJHPHQW V\VWHPV ZLOO
EH H[SDQGHG WR EH HQG�XVHU�
DFFHVVLEOH VHDUFK V\VWHPV� DQG
ZLOO EH XVHG ERWK IRU UHVHDUFK
DQG FROOHFWLRQ PDQDJHPHQW� 6WDII
DQG VFKRODU XVHUV ZLOO MRLQWO\ FRQ�
WULEXWH WR WKH GHVFULSWLRQ RI
PXVHXP REMHFWV�

႑ 0XVHXP FROOHFWLRQV RI UHDO DQG
YLUWXDO REMHFWV ZLOO VXSSOHPHQW
HDFK RWKHU� 8VHUV ZLOO QRW QHHG WR

KDQGOH REMHFWV DV PXFK ZKHQ

WKH\ FDQ VHH WKHP LQ YLUWXDO IRUP�
\HW DYDLODELOLW\ RI WKH YLUWXDO IRUP
ZLOO DFTXDLQW PDQ\ PRUH XVHUV

ZLWK WKH IXOOHU PXVHXP FROOHFWLRQ
IRU ZKLFK WKHUH LV QR VSDFH LQ
PXVHXP JDOOHULHV�

႑ 0DQ\ FUHDWLYH DUWV DQG KXPDQL�
WLHV PXOWLPHGLD SURMHFWV DUH DOVR

SXW RQ WKH :HE� 0DQDJHPHQW RI
:HE�EDVHG SURMHFWV RI YLVLWLQJ
VFKRODUV� LQFOXGLQJ GHFLVLRQV
DERXW ZKDW ZLOO EH PRXQWHG RQ

WKH YLVLWHG LQVWLWXWLRQ
V ORFDO V\V�
WHUQ� ZKDW FDQ DQG FDQQRW EH

PLJUDWHG WR WKH VFKRODU
V KRPH
LQVWLWXWLRQ� DQG LVVXHV RI FRS\�
ULJKW DQG LPDJH LQWHJULW\ LQ VXFK
:HE VLWHV DUH LPSRUWDQW WR WKH
VXFFHVV RI PXOWLPHGLD HOHPHQWV
RI DQ\ YLVLWLQJ VFKRODUV SURJUDP�
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႑ &ROODERUDWLRQ DQG LQWHUGLVFLSOL�
QDU\ ZRUN� SDUWLFXODUO\ DVVRFL�
DWHG ZLWK H�PDLO DQG XVH RI WKH
:HE� LV LQFUHDVLQJ LQ KXPDQLWLHV
UHVHDUFK� 6XSSRUW IRU FRPPXQL�
FDWLRQ LV YLWDO�

႑ ,QVWLWXWLRQV VKRXOG EH SUHSDUHG
WR SURYLGH IRU KDQGLFDSSHG
VFKRODUV� LQFOXGLQJ VSHFLDO FRP�
SXWHU HTXLSPHQW IRU WKH SDUWLDOO\
VLJKWHG�

႑ 'XH WR VKLIWV LQ RULHQWDWLRQ RI
KXPDQLWLHV UHVHDUFK LQ UHFHQW

\HDUV� DFFHVV WR VHFRQGDU\ VRXUFHV
LV JURZLQJ LQ LPSRUWDQFH� 6LQFH
PXFK UHVHDUFK LQYROYHV �UHSRVL�
WLRQLQJ DQG UHFRQWH[WXDOL]LQJ�
DUW REMHFWV� LW LV LPSRUWDQW WR VHH

ZKDW RWKHU VFKRODUV KDYH ZULWWHQ�
LQ DGGLWLRQ WR VWXG\LQJ WKH REMHFW
LWVHOI�

6XUYH\ 5HVXOWV

,Q JHQHUDO� WKH PRVW DGYDQFHG LQVWL�
WXWLRQV LQ WKH GHYHORSPHQW RI PXOWL�
PHGLD VXSSRUW IRU VFKRODUV DUH WKH
QHZ PHGLD FHQWHUV LQ XQLYHUVLWLHV�
7KHVH KDYH EHHQ GHYHORSHG WR SUR�
YLGH DFWLYH VXSSRUW DQG HQFRXUDJH�
PHQW WR IDFXOW\ WR XVH QHZ PHGLD DQG
WKH :HE IRU UHVHDUFK DQG WHDFKLQJ�
HVSHFLDOO\ WHDFKLQJ� 8QLYHUVLWLHV
ZLWKRXW QHZ PHGLD FHQWHUV WHQG WR

RIIHU PRUH FRQYHQWLRQDO FRPSXWHU
VXSSRUW VXFK DV FRPSXWHU ODEV DQG

WURXEOHVKRRWLQJ IRU IDFXOW\ RIILFH

FRPSXWHUV� +RZHYHU� GHVSLWH WKH
FXUUHQW ORZ GHPDQG IURP VFKRODUV�
VRPH OHDGHUV LQ WKH PXVHXP DQG

OLEUDU\ ZRUOG DUH DOVR GHYHORSLQJ
QHZ PRGHOV RI VHUYLFH WKDW LQFRUSR�
UDWH WKH VFKRODU LQ DQ LQWHJUDWHG
UHVHDUFK DQG DUWLIDFW LPDJH EDVH HQYL�
URQPHQW� �6HH ODWHU GLVFXVVLRQ��
႑ ,Q JHQHUDO� GLIIHUHQFHV LQ FRQYHQ�

WLRQDO DQG PXOWLPHGLD VXSSRUW
ZHUH JUHDWHU DFURVV WKH WKUHH

W\SHV RI LQVWLWXWLRQಧPXVHXPV�
XQLYHUVLWLHV� DQG OLEUDULHVಧWKDQ

WKH\ ZHUH EHWZHHQ FXWWLQJ�HGJH
DQG JHQHUDO SUHPLHU LQVWLWXWLRQV�

႑ 7KH PRVW FRPPRQO\ PHQWLRQHG
IRUPV RI QHZ PHGLD DQG PXOWL

PHGLD VXSSRUW LQ WKH WKUHH FXO�
WXUDO LQVWLWXWLRQV DUH GLJLWDO VFDQ�
QLQJ �UHJXODU DQG VOLGHV� HLWKHU E\
WKH LQVWLWXWLRQ RU SHUPLWWHG RI

XVHUV�� &'�520 EXUQLQJ DQG

DUFKLYLQJ� DQG KHOSLQJ XVHUV ZLWK
:HE VLWHV� LQFOXGLQJ PRXQWLQJ
:HE VLWHV IRU XVHUV� $OO WKUHH

W\SHV RI LQVWLWXWLRQV RIIHU YDULRXV
IRUPV RI VFDQQLQJ� EXW XQLYHUVL�
WLHV RIIHU WKH EXON RI WKH RWKHU
FRPPRQ IRUPV RI DVVLVWDQFH�
VXFK DV IRU :HE VLWHV DQG &'�
520 DUFKLYLQJ� 1HDUO\ D WKLUG RI
WKH UHVSRQGHQWVಧDOO RI WKHP
PXVHXPV RU OLEUDULHVಧVDLG WKH\
RIIHUHG QR PXOWLPHGLD VXSSRUW RI
DQ\ NLQG� 7ZR SUHPLHU PXVHXPV
PHQWLRQHG WKDW WKH\ SURKLELWHG
VFDQQHUV�

႑ )RU HQG�XVHU VHUYLFH� ERWK
0DFLQWRVK DQG 3& SODWIRUPV DUH

SRSXODU� WKRXJK E\ QR PHDQV

XQLYHUVDOO\ DYDLODEOH� DQG ZHUH

DYDLODEOH PRVWO\ DW PXVHXPV

DQG XQLYHUVLWLHV� 6WDQGDUG 3&
V
DQG 0DFV ZHUH DERXW HTXDOO\
FRPPRQ DW XQLYHUVLWLHV� EXW
3&
V GRPLQDWHG DW PXVHXPV�

+LJK�HQG 0DF DQG 3& PDFKLQHV
DUH IDLUO\ FRPPRQ� EXW DUH

PRVWO\ WR EH IRXQG DW XQLYHUVL�
WLHV� /LNHZLVH� XQLYHUVLWLHV ZHUH

WKH KRPH RI WKH KDQGIXO RI KLJK�
HQG PDFKLQHV RI RWKHU EUDQGV
WKDW ZHUH PHQWLRQHG� $ IHZ
PXVHXPV DQG OLEUDULHV SURYLGH
HOHFWULFDO RXWOHWV IRU FRPSXWHUV
RU SHUPLW ODSWRSV�

႑ :HE DFFHVV LV VRPHWLPHV PDGH
DYDLODEOH DW DOO WKUHH W\SHV RI
LQVWLWXWLRQ� 1HWVFDSH LV WKH XVXDO
:HE FRPPXQLFDWLRQ VRIWZDUH

HPSOR\HG� 7HOQHW LV RFFDVLRQDOO\
PDGH DYDLODEOH IRU UHPRWH H�PDLO
DW DOO WKUHH W\SHV RI LQVWLWXWLRQ DV

ZHOO�
႑ 7KH WRWDO DYDLODELOLW\ RI VRIWZDUH

IRU VFKRODU XVH LV QRW KLJK� DQG
PRVW RI ZKDW LV SURYLGHG LV WR EH
IRXQG LQ XQLYHUVLWLHV� 2QH IRUP RU

DQRWKHU RI ZRUG SURFHVVLQJ VRIW�
ZDUH RU RIILFH VXLWHV ZDV WKH PRVW
FRPPRQ W\SH PDGH DYDLODEOH�
$PRQJ RWKHU W\SHV RI VRIWZDUH

PHQWLRQHG� VXFK DV PXOWLPHGLD
DQG GHVNWRS SXEOLVKLQJ� WKH
PRVW IUHTXHQWO\ PHQWLRQHG

SDFNDJHV ZHUH 3KRWRVKRS� 3UH�

PLHU� 3DJH0DNHU� ,OOXVWUDWRU�
'LUHFWRU� DQG 4XDUN;SUHVV� 2I
WKHVH� RQO\ WKH ILUVW ZDV DYDLODEOH
DW PRUH WKDQ WHQ LQVWLWXWLRQV�

႑ 7HFKQLFDO DVVLVWDQFH DQG WUDLQLQJ
WRRN RQ D YDULHW\ RI FRQILJXUD�
WLRQV� IURP QRQH[LVWHQW� WR SDV�
VLYH VXSSRUW WKURXJK WKH

DYDLODELOLW\ RI KHOS�OLQHV RU FRQ�

VXOWDQWV RQ FDOO� WR SURDFWLYH
HQFRXUDJHPHQW DQG DVVLVWDQFH LQ
FUHDWLRQ RI PXOWLPHGLD DQG :HE

SURGXFWV� 7KH ODVW FRQILJXUDWLRQ
ZDV IRXQG RQO\ LQ XQLYHUVLW\
QHZ PHGLD FHQWHUV�

႑ 7KRXJK QRW VSHFLILFDOO\ DVNHG�
VHYHQ PXVHXPV PHQWLRQHG SODQV
WR GHYHORS DQG PDNH SRVVLEOH
SXEOLF DFFHVV WR PXVHXP FROOHF�
WLRQV PDQDJHPHQW V\VWHPV� 7KLV
UDLVHV PDQ\ LVVXHV RI XVDELOLW\� DV
PRVW VXFK V\VWHPV DUH QRW FXU�

UHQWO\ GHVLJQHG IRU XQVNLOOHG XVH�

႑ 0XVHXPV DQG OLEUDULHV �UDWKHU
WKDQ XQLYHUVLWLHV� ZHUH PRVW

OLNHO\ WR SURYLGH FRQYHQWLRQDO

VXSSRUW� VXFK DV SKRWRFRS\LQJ�
PLFURIRUP UHDGHUV� DQG VWXG\
VSDFH� $ PLQRULW\ RI WKH PXVH�

XUQV DQG D PDMRULW\ RI WKH
OLEUDULHV SURYLGH RQOLQH FDWDORJV
DV ZHOO� $ IHZ RI ERWK LQVWLWX�
WLRQV DOVR SURYLGH RQOLQH GDWD�
EDVHV DQG &'�520 GDWDEDVHV�

႑ &RQYHQWLRQDO PHGLD WHFKQLFDO

VXSSRUW� VXFK DV WKH SURYLVLRQ RI
SKRWRJUDSKLF VHUYLFHV DQG FRORU

FRS\LQJ� DUH ZLGHO\ DYDLODEOH�
HVSHFLDOO\ DW PXVHXPV DQG
OLEUDULHV�

႑ ,QVWLWXWLRQV DUH JHQHUDOO\ DZDUH

RI WKH WKRUQLQHVV RI TXHVWLRQV
UHJDUGLQJ FRS\ULJKW RI GLJLWL]HG
PDWHULDOV� DQG PDQ\ DUH WKLQN�

LQJ DERXW LW EXW GR QRW \HW KDYH
D SROLF\� ,Q WKH VXUYH\ ILQGLQJV�
WKH 8QLYHUVLW\ RI 7H[DV DW $XVWLQ
KDV E\ IDU WKH PRVW GHYHORSHG
UHVSRQVH RQ FRS\ULJKW RI WKLV
VRUW� LQFOXGLQJ VSHFLILF DWWHQWLRQ
WR PXOWLPHGLD FRS\ULJKW LVVXHV
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�DYDLODEOH RQ WKH :HE DW ZZZ�

XWV\VWHP�HGX�RJF�LQWHOOHFWXDO�
SURSHUW\ �GLVWDQFH �KWP��

0XOWLPHGLD -RE
5HVSRQVLELOLWLHV RI
,QVWLWXWLRQDO 6WDII

5HVSRQVLELOLW\ IRU PXOWLPHGLD�QHZ
PHGLD UHVRXUFHV DQG DFWLYLWLHV LV

VSUHDG DFURVV D ZLGH UDQJH RI SRVL�
WLRQV LQ WKH FXOWXUDO LQVWLWXWLRQV VXU�

YH\HG� ZKLOH VWDQGDUGL]HG MRE WLWOHV
KDYH QRW \HW HPHUJHG� 7R LOOXVWUDWH
WKH FXUUHQW IOX[� ILJXUH � SUHVHQWV
VHOHFWHG MRE WLWOHV IRU WKH UHVSRQGHQWV
VXUYH\HG LQ WKLV SURMHFW� 7KH MRE WLWOHV
DUH JURXSHG E\ FXOWXUDO LQVWLWXWLRQ

W\SH� 'XSOLFDWLYH RU YHU\ VLPLODU MRE
WLWOHV DUH QRW OLVWHG� �

,QVWLWXWLRQDO &RQILJXUDWLRQV

2QH RI WKH DLPV RI WKH VXUYH\ ZDV WR
VHH LI QHZ RUJDQL]DWLRQDO DQG VHUYLFH

FRQILJXUDWLRQV DURXQG PXOWLPHGLD
DUH GHYHORSLQJ LQ WKH VXUYH\HG LQVWL�
WXWLRQV� (LJKW GLVWLQFWLYH LQVWLWXWLRQDO

DUUDQJHPHQWV IRXQG LQ WKH VXUYH\ DUH
GHVFULEHG EHORZ� 2WKHU FRQILJXUD�
WLRQV WKDW DUH PRUH FRQYHQWLRQDO� RU
DUH PL[HV RI WKRVH EHORZ� DUH QRW

UHYLHZHG�
0XVHXP� 0RGHUDWH WR +LJK

6HUYLFHVಧ&DOLIRUQLD 0XVHXP RI

3KRWRJUDSK\� 8QLYHUVLW\ RI &DOLIRUQLD
DW 5LYHUVLGH� &RQYHQWLRQDO VXSSRUW�
&RS\VWDQG IRU VWLOO SKRWRJUDSK\ DQG
YLGHR FDQ EH DUUDQJHG ZLWK DGYDQFH
QRWLFH� 0HGLD WHFKQLFDO VXSSRUW� ZLGH
UDQJH RI SKRWRJUDSKLF VHUYLFHV� 1HZ
PHGLD WHFKQLFDO VXSSRUW� VFDQQLQJ VWD�

WLRQ LV DYDLODEOH� 5HVROXWLRQ RI VFDQQHG

LPDJHV PRQLWRUHG� :HE GHVLJQHUV
DVNHG WR XVH ORZ�UHVROXWLRQ LPDJHV�
IRU XVHUV ZLWK ORQJ�WHUP RU VSHFLDOL]HG
UHODWLRQVKLS ZLWK WKH PXVHXP� KLJKHU
UHVROXWLRQ LPDJHV PD\ EH DYDLODEOH�

&RPSXWHU WHFKQLFDO VXSSRUW� 0DF
4XDGUD ZLWK VFDQQHU DQG ]LS GULYH
DWWDFKHG� 3HRSOH WR KHOS XVHUV�

0XVHXPV

/LEUDULDQ

$VVLVWDQW 'LUHFWRU RI 5HVHDUFK

'LUHFWRU RI 5HVHDUFK DQG &ROOHFWLRQV

0DQDJHU� ,PDJLQJ DQG 7HFKQRORJ\
'HYHORSPHQW

0DQDJHU RI ,QIRUPDWLRQ 6HUYLFHV

([HFXWLYH 'LUHFWRU RI ,PDJLQJ

5HJLVWUDU

&XUDWRU

0DQDJHU� 3KRWRJUDSKLF 6HUYLFHV

'LUHFWRU RI 6\VWHPV

$VVRFLDWH 'LUHFWRU RI 3XEOLFDWLRQV

5HVHDUFK $VVRFLDWH

'LUHFWRU� 3ULQW DQG (OHFWURQLF 0HGLD

'LUHFWRU RI ,QIRUPDWLRQ 5HVRXUFHV

0,6 0DQDJHU

$VVLVWDQW &XUDWRU IRU 5HVHDUFK

+HDG RI &ROOHFWLRQV

)LJXUH �� 6HOHFWHG -RE 7LWOHV

PXVHXP VWDII DYDLODEOH WR VXSSRUW DQG
WURXEOHVKRRW� 6RIWZDUH DYDLODEOH IRU
XVH E\ VFKRODUV DQG DUWLVW XVHUV� $GREH
3KRWRVKRS� VFDQQLQJ VRIWZDUH�

0XVHXP� %DODQFH RI 5HDO DQG
:HE�EDVHG 5HVRXUFHVಧ)LQH $UWV
0XVHXPV RI 6DQ )UDQFLVFR� 2I DOO WKH
PXVHXPV VXUYH\HG� WKLV RQH KDG E\
IDU WKH ODUJHVW RQOLQH LPDJH FROOHF�

WLRQ� DYDLODEOH YLD WKH :HE� 8VHUV

PD\ EURZVH DQG GRZQORDG LPDJHV
UHPRWHO\ IURP D VHYHQW\�WKRXVDQG�
LWHP FROOHFWLRQ �ZZZ�WKLQNHU�RUJ�
IDP� WKLQNHU�KWPO�� PDQ\ RI ZKLFK
DUH QRW RQ SXEOLF GLVSOD\� 7KH
PXVHXP
V RIIHULQJV WR XVHUV FRQVWL�
WXWH D WUXO\ PL[HG FROOHFWLRQ RI WKH

SK\VLFDO DQG WKH YLUWXDO�
�7KH )LQH $UWV 0XVHXPV RI 6DQ

)UDQFLVFR LV D SXEOLF PXVHXP ZLWK DQ

/LEUDULHV

+HDG /LEUDULDQ

'LUHFWRU� /LEUDU\ DQG ,QIRUPDWLRQ 5HVRXUFHV

$UFKLYLVW

5HIHUHQFH $UFKLYLVW

8QLYHUVLWLHV

&RPSXWHU 0DQDJHU

/HDG &RQVXOWDQW� $FDGHPLF 7HFKQRORJLHV
*URXS

0DQDJHU� $FDGHPLF &RPSXWLQJ DQG
6RIWZDUH 'HYHORSPHQW

+XPDQLWLHV ,QIRUPDWLRQ 7HFKQRORJ\
6SHFLDOLVW

$VVLVWDQW 'LUHFWRU IRU &RQVXOWLQJ 6HUYLFHV

$FWLQJ 0DQDJHU� :HE� ,QVWUXFWLRQDO DQG
0HGLD 6HUYLFHV

)DFXOW\ 5RRP &RQVXOWDQW� ,QVWUXFWLRQDO
7HFKQRORJ\ 6HUYLFHV

$FDGHPLF 7HFKQRORJ\ 6SHFLDOLVW IRU $UW

0DQDJHU� 6FKRRO RI +XPDQLWLHV &RPSXWLQJ
)DFLOLW\

'LUHFWRU� 1HZ 0HGLD &HQWHU

'LUHFWRU� DG LQWHULP� &HQWHU IRU ,QVWUXFWLRQDO
7HFKQRORJLHV

HYROYLQJ PLVVLRQ WR EHKDYH PRUH OLNH
D UHVRXUFH DQG OHVV OLNH D UHSRVLWRU\�
�IURP :HE VLWH�� $FFRUGLQJ WR WKH VXU�

YH\ UHVSRQGHQW� RYHUDOO XVH RI WKH
FROOHFWLRQ LV XS� ZKLOH GLUHFW KDQ�

GOLQJ RI REMHFWV LV GRZQ� 7KH LPDJH
EDVH LV DOVR VHUYLQJ WKH LQWHUQDO QHHGV
RI WKH FXUDWRULDO VWDII ZKR QRZ FDQ

PDNH VHOHFWLRQV RQOLQH� SULQW RXW

FRSLHV IURP WKH LPDJH EDVH� DQG
DVVHPEOH DQ H[KLELWLRQ OLVW EHIRUH

KDYLQJ WR FRQVXOW WKH DFWXDO REMHFW IRU
WKH ILQDO GHFLVLRQ� 7KH LPDJH EDVH LV
DOVR PDNLQJ LW SRVVLEOH WR OLQN �DQG
LQWHJUDWH� YDULRXV PXVHXP IXQFWLRQV
WRJHWKHU� 0RVW VWDII KDYH GLUHFW DFFHVV
WR WKH UHFRUGV DQG FDQ PDNH FKDQJHV
RU DGG LQIRUPDWLRQ WR WKH GHVFULS�
WLRQV� ,Q WKLV ZD\� LW LV IXQFWLRQLQJ DV

D WUXH NQRZOHGJH FHQWHU DV RSSRVHG
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WR KDYLQJ SRFNHWV RI NQRZOHGJH VFDW�

WHUHG DURXQG WKH LQVWLWXWLRQ�
0XVHXP� 7ZR ,QVWLWXWLRQV &RRS�

HUDWLQJಧ0LQQHDSROLV ,QVWLWXWH RI WKH
$UWV DQG :DONHU $UW &HQWHU�
$UWV&RQQHFW(G �ZZZ�DUWVFRQQHFWHG�
RUJ� DQG WKH ,QWHJUDWHG $UWV
,QIRUPDWLRQ $FFHVV 3URMHFW DUH FRP�

SOHPHQWDU\� LQWHUGHSHQGHQW FROODERU�
DWLRQV EHWZHHQ WKH 0LQQHDSROLV
,QVWLWXWH RI $UWV DQG WKH :DONHU $UW
&HQWHU WKDW SURYLGH RQOLQH DFFHVV WR

WKH ULFK FROOHFWLRQV DQG UHIHUHQFH�
DUFKLYH� PHGLD� DQG FXUULFXOXP
UHVRXUFHV RI ERWK LQVWLWXWLRQV WKURXJK
RQH VKDUHG SRLQW RI HQWU\ RU JDWHZD\
�:HE VLWH�� 7KH WZR PXVHXPV DUH FRO�

ODERUDWLQJ LQ GHSWK WR FUHDWH D VLQJOH
SRLQW RI DFFHVV WR WKHLU PXOWLSOH
UHVRXUFHV�

7HDFKHUV PD\ XVH WKH VLWH WR VHDUFK
IRU DQG DFFHVV DUW�UHODWHG FXUULFXOXP
PDWHULDOV DQG VWXGHQW DFWLYLWLHV DQG

PD\ SDUWLFLSDWH LQ RQOLQH GLVFXVVLRQV
EHWZHHQ VFKRRO DQG PXVHXP HGXFD�
WRUV� 6WXGHQWV FDQ XVH LW WR FRQGXFW

SURMHFW�UHODWHG UHVHDUFK� DQG WKH\ DQG
WKH JHQHUDO SXEOLF FDQ H[SORUH WKH FRO�
OHFWLRQV DQG UHVRXUFHV RI ERWK PXVH�

XUQV WKURXJK RQOLQH WRXUV DQG

EURZVLQJ� 7KH 0LQQHDSROLV ,QVWLWXWH
RI WKH $UWV LV FXUUHQWO\ LQ WKH SURFHVV
RI LQWHJUDWLQJ WKH OLEUDU\ FDWDORJ ZLWK
WKH FROOHFWLRQ PDQDJHPHQW V\VWHP VR

WKDW ELEOLRJUDSKLF DQG FROOHFWLRQ RU

REMHFW UHFRUGV FDQ EH DFFHVVHG

WKURXJK RQH LQWHJUDWHG V\VWHP�
0XVHXP� 6SHFLDO &HQWHU IRU

(OHFWURQLF ,QIRUPDWLRQ $FFHVVಧ

0HWURSROLWDQ 0XVHXP RI $UW� 1HZ
<RUN� 7KH 0HW LV YHU\ ODUJH DQG RUJD�
QL]DWLRQDOO\ GHFHQWUDOL]HG� ZLWK PRUH

WKDQ HLJKWHHQ GLIIHUHQW FXUDWRULDO

GHSDUWPHQWV� )HOORZV PD\ KDYH
DFFHVV WR DQ RIILFH ZLWK D FRPSXWHU
DQG D ID[ PDFKLQH� EXW DYDLODELOLW\ RI
VXFK UHVRXUFHV LV HQWLUHO\ GHSDUWPHQW�
GHSHQGHQW� 7KHUH LV QR PXVHXPZLGH

SROLF\ UHJDUGLQJ FRPSXWLQJ DUUDQJH�
PHQWV IRU YLVLWLQJ IHOORZV� 7KHUH DUH

VHYHUDO GLIIHUHQW OLEUDULHV DV ZHOO�
,Q WKLV GHFHQWUDOL]HG HQYLURQPHQW�

WKH QHZ +D]HQ &HQWHU IRU (OHFWURQLF
,QIRUPDWLRQ 5HVRXUFHV KDV EHHQ

GHYHORSHG WR SURYLGH DFFHVV LQ D VLQ

JOH SODFH WR DQ H[WHQVLYH UDQJH RI HOHF�
WURQLF LQIRUPDWLRQ UHVRXUFHV� 7KH
&HQWHU SURYLGHV WUDLQLQJ DQG VXSSRUW
LQ WKH XVH RI DQ H[SDQGLQJ FROOHFWLRQ
RI &'�520V� RQOLQH MRXUQDOV� DQG
,QWHUQHW UHVRXUFHV� 7KH :HE�EDVHG
UHVRXUFHV FROOHFWHG E\ WKH FHQWHU DUH

DFFHVVLEOH WKURXJK WKH PDLQ OLEUDU\
V
:HE SDJH� )XWXUH SODQV LQFOXGH VHOHF�
WLYH DFFHVV WR WKH PXVHXP
V WH[W DQG

LPDJH�EDVHG FROOHFWLRQV PDQDJHPHQW
V\VWHP� FXUUHQWO\ EHLQJ GHYHORSHG WR

SURYLGH LQIRUPDWLRQ RQ WKH PXVHXP
V
PRUH WKDQ WZR PLOOLRQ ZRUNV RI DUW�

/LEUDU\� /DUJH� &ODVVLF� )XOO�

6HUYLFHಧ+XQWLQJWRQ /LEUDU\� 6DQ

0DULQR� &DOLIRUQLD� &RQYHQWLRQDO VXS�
SRUW� VWDII RSHUDWH SKRWRFRSLHU IRU
XVHUV� 0HGLD WHFKQLFDO VXSSRUW� ZLGH
UDQJH RI SKRWRJUDSKLF VHUYLFHV�
LQFOXGLQJ PLFURILOP� LQIUDUHG� %HWD

UDGLRJUDSK� DQG XOWUD YLROHW� DOO

UHTXLUH DSSURYDO RI FXUDWRU� 1HZ
PHGLD WHFKQLFDO VXSSRUW� VFDQQLQJ�
LPDJH FDSWXUH� &'�520 EXUQLQJ
DYDLODEOH� 8VHUV PD\ QRW GLJLWL]H
FRS\ULJKWHG PDWHULDO� &RPSXWHU VXS�
SRUW� RQO\ RQOLQH FDWDORJ DQG &'�
520 WHUPLQDOV DYDLODEOH� 3HRSOH WR

KHOS� QR WHFKQLFDO KHOS IRU SHUVRQDO
FRPSXWHUV EURXJKW WR OLEUDU\ E\
XVHUV� /LEUDU\ VWDII ZLOO SURYLGH
DSSURSULDWH UHIHUHQFH VHUYLFHV� LQFOXG�
LQJ PHGLDWHG HOHFWURQLF VHDUFKHV RI

ELEOLRJUDSKLF GDWDEDVHV� 6RIWZDUH

VXSSRUW� OLEUDU\ ZLOO SULQW :RUG
3HUIHFW RU :RUG GRFXPHQWV IURP
GLVNV VXSSOLHG E\ UHDGHUV DW WKHLU

UHTXHVW IRU D QRPLQDO SULFH SHU SDJH�
/LEUDU\� 0L[ RI 1HZ DQG 2OG

6HUYLFHVಧ$UFKLWHFWXUH DQG )LQH $UWV

/LEUDU\�$UWV &HQWHU� 8QLYHUVLW\ RI
6RXWKHUQ &DOLIRUQLD� /RV $QJHOHV� 7KLV
OLEUDU\ RIIHUV JHQHUDO OLEUDU\ UHVRXUFHV�
D VOLGH OLEUDU\� DQG VSHFLDO FROOHFWLRQV�
7KH DUWV DQG DUFKLWHFWXUH GHSDUWPHQWV
RI WKH XQLYHUVLW\ RIIHU :HE DXWKRULQJ
DVVLVWDQFH WR IDFXOW\� EXW WKH OLEUDU\
VHUYHV D YDULHW\ RI RWKHU QHZHU W\SHV
RI QHHGV� 7KH OLEUDU\ KDV D VOLGH SKR�
WRJUDSKHU DQG RIIHUV VFDQQLQJ �ZLWK
VWDII DVVLVWDQFH� IRU ERWK VOLGHV DQG
RWKHU PDWHULDOV� 7KHUH DUH JUDGXDWH
VWXGHQWV WR DVVLVW ZLWK KLJKHU�OHYHO
FRPSXWLQJ QHHGV� XQGHUJUDGXDWH VWX

GHQWV DVVLVW ZLWK :HE DXWKRULQJ DQG

VFDQQLQJ� 7KH OLEUDU\ KDV $GREH

3KRWRVKRS DQG 3DJH0LOO� DV ZHOO DV

VFDQQLQJ VRIWZDUH�
1RWH RQ XQLYHUVLW\ VXSSRUW IRU

VFKRODUVಧ6HYHUDO SDWWHUQV LQ XQLYHU�

VLW\ LQIRUPDWLRQ WHFKQRORJ\ VXSSRUW
ZHUH GHWHFWHG� 8QLYHUVLWLHV YDULHG LQ
WKHLU SODFHPHQW RI VSHFLDOL]HG SHUVRQ�
QHO DQG VHUYLFHV� 6RPH KDG FRPSXWLQJ
FHQWHUV IRU WKH ZKROH RI WKH KXPDQL�

WLHV� ZKLOH RWKHU FHQWHUV ZHUH IRFXVHG
RQ VSHFLILF GHSDUWPHQWV� VXFK DV DUW RU

PXVLF� 7KHUH LV DOVR IUHTXHQWO\ D GLYL�
VLRQ RI VHUYLFHV RIIHUHG WR IDFXOW\ DQG
WR VWXGHQWV� WKRXJK WKLV GLYLVLRQ LV OHVV

OLNHO\ WR EH SUHVHQW LQ WKRVH FDVHV

ZKHUH WKH WHFKQLFDO VXSSRUW LV FHQ�

WHUHG ZLWKLQ D VLQJOH GHSDUWPHQW�
6RPH XQLYHUVLWLHV HPSOR\HG VXEMHFW�
VSHFLDOLVW FRQVXOWDQWV ZLWKLQ D PRUH

JHQHUDOL]HG DFDGHPLF RU IDFXOW\�FRUQ�
SXWLQJ FHQWHU�

,Q WKRVH FDVHV ZKHUH D IRUPDOO\
RUJDQL]HG QHZ PHGLD FHQWHU H[LVWHG
WR VXSSRUW IDFXOW\ �XVXDOO\ WR SURYLGH
FDPSXVZLGH VXSSRUW�� WKHUH ZDV

JHQHUDOO\ D PRUH FRQFHQWUDWHG� H[WHQ�
VLYH� DQG FRQVLVWHQW DUUD\ RI VHUYLFHV
RIIHUHG WR IDFXOW\� :KHUH QR IRUPDO
QHZ PHGLD FHQWHU H[LVWHG� VHUYLFHV
ZHUH PRUH VFDWWHUHG DQG XQHYHQ�

8QLYHUVLW\� 3URDFWLYH 1HZ 0HGLD
&HQWHUಧ&ODUHPRQW *UDGXDWH 8QLYHU�

VLW\ +XPDQLWLHV &HQWHU 7HFKQRORJ\
/DE� &ODUHPRQW� &DOLIRUQLD �KWWS���
QHZPHGLD�FJX�HGX� ODE�KWP��

� >7@KLV
IDFLOLW\ RIIHUV KXPDQLWLHV IDFXOW\� VWDII�
DQG VWXGHQWV D VHUHQH DQG FRPIRUW�
DEOH FRPSXWLQJ HQYLURQPHQW� �IURP
WKH :HE VLWH�� )XUWKHU� �WKH VWDII LV KHUH
WR ZRUN ZLWK WKH KXPDQLWLHV IDFXOW\
DFURVV WKH &ODUHPRQW &ROOHJHV�� 2Q D

:HE SDJH WLWOHG )DFXOW\ 6XSSRUW�
:KDW :H &DQ 'R )RU <RX� WKH IROORZ�
LQJ IRUPV RI VXSSRUW DUH OLVWHG� �PXO�
WLPHGLD SURMHFW SODQQLQJ� OD\RXW DQG
GHVLJQ WHFKQLTXHV� GLJLWL]LQJ SKRWR�
JUDSKV� JUDSKLFV� VRXQG DQG YLGHR�
+70/ SURJUDPPLQJ� WHVWLQJ RI QHZ�
PHGLD FRXUVH PDWHULDOV� FODVVURRP
IDFLOLWDWLRQ RI \RXU SURMHFW��

7KHUH LV DOVR WKH +XPDQLWLHV
(OHFWURQLF 0HGLD 3URMHFW 3URIHVVLRQDO
'HYHORSPHQW 3URJUDP� ZKLFK LV
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GHVLJQHG WR HTXLS IDFXOW\� VWDII�
DQG VWXGHQWV ZLWK WKH NQRZO�

HGJH DQG VNLOOV QHFHVVDU\ WR

LQFRUSRUDWH QHZ WHFKQRORJLHV
LQWR WKHLU RZQ OHDUQLQJ DQG SUR�
IHVVLRQDO HQYLURQPHQW� 7KURXJK
DQ DUUD\ RI LQQRYDWLYH VHPLQDUV
DQG ZRUNVKRSV� MRLQ XV DQG
OHDUQ WR GHYHORS PDWHULDOV WKDW

LQWHJUDWH PXOWLPHGLD RQ�OLQH
UHVRXUFHV� �:HE VLWH�

8QLYHUVLW\� $GYDQFHG 0HGLD
&HQWHU IRU $UWV 7UDLQLQJಧ&LW\
8QLYHUVLW\ RI 1HZ <RUN %URRNO\Q
&ROOHJH 'LJLWDO 0HGLD &HQWHU IRU
$UWV� 7KLV FHQWHU� SDUW RI WKH $UW

'HSDUWPHQW DW WKH 8QLYHUVLW\� LV
LQWHQGHG WR WUDLQ DUWLVWV WR SURGXFH
WKH PRVW WHFKQLFDOO\ DGYDQFHG GLJLWDO
PDWHULDOV� 6WDUWLQJ ZLWK GHVNWRS SXE�
OLVKLQJ� WKH FHQWHU PRYHG RQ WR PXOWL�
PHGLD SURGXFWLRQ� WKHQ WR QRQOLQHDU
DQLPDWLRQ DQG YLGHR SURGXFWLRQ� DQG
LV QRZ IRFXVLQJ RQ GLJLWDO YLGHR GLVN�

:HE�6LWH $QDO\VLV
5HVXOWV

0RUH DQG PRUH VFKRODUV DUH HQJDJHG
LQ FUHDWLQJ :HE VLWHV FRQWDLQLQJ D

YDULHW\ RI GLIIHUHQW W\SHV RI LQIRUPD�
WLRQ DQG XQGHUO\LQJ WHFKQRORJ\�
5HVHDUFKHUV PLJKW ZDQW WR EULQJ VXFK
VLWHV ZLWK WKHP� RU FUHDWH WKHP DW WKH
LQVWLWXWLRQ WKH\ YLVLW� $Q DQDO\VLV RI
FXUUHQW LQQRYDWLYH KXPDQLWLHV :HE
VLWHV ZDV XQGHUWDNHQ LQ RUGHU WR

GHWHUPLQH WKH W\SHV RI GHPDQGV WKDW
PLJKW EH SODFHG RQ FXOWXUDO LQVWLWX�
WLRQV E\ YLVLWLQJ UHVHDUFKHUV� 7KH
UHVXOWV DUH DV IROORZV�

2I WKH HOHYHQ VLWHV WKDW ZHUH

H[DPLQHG� DOO�

႑ HPSOR\HG VRPH W\SH RI +70/
HGLWRU�

႑ XWLOL]HG D VFDQQHU DQG DFFRPSD�
Q\LQJ VRIWZDUH� DQG

႑ FRQWDLQHG LPDJHV JHQHUDWHG RU

PRGLILHG E\ VRPH VRUW RI LPDJH�
HGLWLQJ VRIWZDUH

&*, VFULSWLQJ ZDV XVHG LQ VHYHUDO
VLWHV� LQGLFDWLQJ WKDW WKH SURGXFHUV
HLWKHU KDG GLUHFW DFFHVV WR WKH :HE

VHUYHU RU ZHUH DEOH WR KDYH WKH VHUYHU
DGPLQLVWUDWRU SHUIRUP VHW�XS DQG
PDLQWHQDQFH� 2QH RI WKH VLWHV XVHG
0LFURVRIW )URQW3DJH &*, PRGXOHV�
ZKLFK UHTXLUH VSHFLDO VHUYHU SOXJ�LQV�
EXW LV RWKHUZLVH XQH[FHSWLRQDO� 2QH
VLWH XVHG VLPSOH DXGLR FOLSV� $QG

ILQDOO\� )LOH0DNHU 3UR GDWDEDVH VRIW�
ZDUH ZDV XVHG LQ WKH SURGXFWLRQ RI DW
OHDVW RQH VLWH� WKRXJK QRW IRU KRVWLQJ�

0RVW RI WKH VLWHV UHTXLUH KDUGZDUH
DYDLODEOH RQ FXUUHQW PLG�UDQJH FRP�

SXWHU V\VWHPV� RU IHDWXUH IODVK\ DQG

FRPSOLFDWHG FRPPHUFLDO JUDSKLF
GHVLJQ� 7KH VLWHV DUH EXLOW ZLWK VWDQ�

GDUG WRROV RQ VWDQGDUG FRPSXWHU V\V�
WHUQV� 8QOHVV LW LV VWDWHG H[SOLFLWO\ RQ D

VLWH� LW LV GLIILFXOW WR WHOO H[DFWO\ ZKDW
VRIWZDUH SURJUDPV ZHUH XVHG� 7KLV LV
EHFDXVH PRVW WH[W DQG LPDJHV FDQ EH

FRSLHG DQG SDVWHG EHWZHHQ SUR�
JUDPV� DQG PDQ\ GHVLJQHUV XVH D

FRPELQDWLRQ RI SURJUDPV WR DFKLHYH
WKHLU HIIHFWV�

6XPPDU\ DQG
5HFRPPHQGDWLRQV

,Q WKLV VWXG\ RI PXOWLPHGLD VXSSRUW
DIIRUGHG WR VFKRODUV LQ PXVHXPV�

OLEUDULHV� DQG XQLYHUVLWLHV� LW ZDV

GHWHUPLQHG WKDW VXFK VXSSRUW LV VWLOO
PLQLPDO WR QRQH[LVWHQW LQ PRVW

PXVHXPV DQG OLEUDULHV� 'HPDQGV

SODFHG E\ VFKRODUV RQ WKHVH LQVWLWX�
WLRQV IRU QHZ PHGLD VXSSRUW UHPDLQ
DW D ORZ OHYHO� $ QXPEHU RI FXOWXUDO
LQVWLWXWLRQV DUH H[SHULPHQWLQJ ZLWK
QHZ RUJDQL]DWLRQDO DQG WHFKQRORJL�
FDO DUUDQJHPHQWV� KRZHYHU� UHVSRQ�
VLELOLW\ IRU PDQDJHPHQW RI QHZ

PHGLD VXSSRUW LV FXUUHQWO\ GLIIXVHG

DPRQJ D QXPEHU RI GLIIHUHQW SRVL�
WLRQV LQ WKHVH LQVWLWXWLRQV� &RS\ULJKW
LVVXHV DUH \HW WR EH ZRUNHG RXW� DQG

SUDFWLFHV IRU KDQGOLQJ IUDJLOH PDWHUL�

DOV LQ WKH PXOWLPHGLD HQYLURQPHQW

�ZLWK VFDQQLQJ PDFKLQHV� IRU H[DP�

SLH� KDYH QRW EHHQ IRUPDOL]HG�
7KH PRVW DFWLYH VXSSRUW IRU

VFKRODUV LV SURYLGHG LQ XQLYHUVLW\
QHZ PHGLD FHQWHUV WKDW DUH GHGL�
FDWHG WR DVVLVWLQJ VFKRODUV DQG VWX

GHQWV LQ XVH RI QHZ PHGLD DQG WKH
,QWHUQHW� HVSHFLDOO\� EXW QRW H[FOX�

VLYHO\� IRU WHDFKLQJ SXUSRVHV�
0XVHXPV SURYLGH H[WHQVLYH EXW

PRUH FRQYHQWLRQDO VXSSRUW� VXFK DV

PLFURILOP DQG ILFKH UHDGHUV� SKRWR�
JUDSKLF VHUYLFHV� DQG GHGLFDWHG VSDFH�
/LEUDULHV DQG PXVHXPV RIWHQ SURYLGH
DFFHVV WR RQOLQH FDWDORJV� OHVV IUH�

TXHQWO\� PXVHXPV SURYLGH DFFHVV WR
FROOHFWLRQV PDQDJHPHQW V\VWHPV DQG
RWKHU RQOLQH GDWDEDVHV�

'UDZLQJ RQ WKH UHVXOWV RI DOO HOH�
PHQWV RI WKLV VWXG\ಧLQWHUYLHZV�
VXUYH\� DQG :HE�VLWH DQDO\VLVಧLW
ZDV FRQFOXGHG WKDW PRVW WHFKQLFDOO\
DGYDQFHG QHHGV RI SRWHQWLDO YLVLWLQJ
VFKRODUV FDQ EH PHW ZLWK D JHQHULF
DQG UHODWLYHO\ LQH[SHQVLYH SDFNDJH
RI UHVRXUFHV�

႑ 3URYLGH ERWK SRZHUIXO 3& DQG
0DFLQWRVK FRPSXWHUV� VR VFKRODUV
PD\ FKRRVH� 7RS�RI�WKH�OLQH FRP�

SXWHUV DUH QRW QHHGHG� KRZHYHU�
႑ 3URYLGH HDFK PDFKLQH ZLWK D

VWDQGDUG RIILFH VXLWH� VXFK DV

0LFURVRIW 2IILFH� FRPPXQLFD�
WLRQV VRIWZDUH IRU WKH ,QWHUQHW
DQG WKH :HE� VXFK DV 7HOQHW DQG

1HWVFDSH� DQG D SRSXODU PXOWL�
PHGLD LPDJH SURFHVVLQJ SUR�
JUDP VXFK DV $GREH 3KRWRVKRS�
*LYHQ WKH FXUUHQW VWDWH RI XVDJH

RI VRSKLVWLFDWHG FRPSXWHU FDSDELOL�
WLHV� KLJKHU�OHYHO VXSSRUW VKRXOG QRW

EH URXWLQHO\ SURYLGHG� EXW UDWKHU

QHJRWLDWHG RQ DQ LQGLYLGXDO EDVLV RQ
WKRVH RFFDVLRQV ZKHQ QHHGHG�

,W LV DOVR VXJJHVWHG WKDW LQVWLWX�
WLRQV FRQVLGHU SURYLGLQJ HDFK VFKRODU
KLV RU KHU RZQ ODSWRS FRPSXWHU WR XVH

ZKLOH YLVLWLQJ� 7KH SURVSHFW RI KDYLQJ
RQH
V RZQ ODSWRS PD\ IRUHVWDOO
UHTXHVWV WR EULQJ FRPSXWHUV IURP WKH
KRPH LQVWLWXWLRQ� WKHUHE\ UHGXFLQJ
FRPSOLFDWLRQV RI VHWWLQJ XS �DOLHQ�

FRPSXWHUV RQ LQWHUQDO PXVHXP RU

OLEUDU\ QHWZRUNV� 6XFK DQ DUUDQJHPHQW
ZRXOG DOVR HQDEOH VFKRODUV WR ZRUN
ERWK DW WKH FXOWXUDO LQVWLWXWLRQ DQG LQ
WKHLU DSDUWPHQWV GXULQJ WKHLU YLVLW�

,Q DGGLWLRQ WR IDFLOLWDWLQJ PXOWL�
PHGLD DXWKRULQJ� VXSSRUW IRU VFKRO�
DUV VKRXOG SURPRWH WKH DELOLW\ WR GR
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RQOLQH UHVHDUFK DQG WR FRPPXQLFDWH

HOHFWURQLFDOO\ ZLWK RWKHU VFKRODUV DQG
RQOLQH JURXSV�

)LQDOO\� WKH HQRUPRXVO\ YDULHG
DQG QRQVWDQGDUGL]HG PDQDJHPHQW RI
QHZ PHGLD LQ WKH VWXGLHG LQVWLWXWLRQV
PDNHV VXUYH\ VDPSOLQJ� VXFK DV ZDV

GRQH IRU WKLV VWXG\� H[WUHPHO\ ODERU�
LQWHQVLYH DQG QRW D FRVW�HIIHFWLYH
PHDQV IRU WKH DQQXDO DVVHVVPHQW RI
WKH VWDWXV RI PXOWLPHGLD VXSSRUW DW
RWKHU LQVWLWXWLRQV� ,QVWHDG� LW LV UHFRP�
PHQGHG WKDW LQVWLWXWLRQV XVH D FRP�

SDULVRQ VDPSOH RI D KDQGIXO RI RWKHU
VLPLODU LQVWLWXWLRQV DV WKH EDVLV IRU

DQ\ RFFDVLRQDO DVVHVVPHQW RI WKH VWDWH

RI WKH DUW LQ WKH SURYLVLRQ RI PXOWLPH�
GLD VXSSRUW IRU YLVLWLQJ VFKRODUV�

1RWH

�� ,Q PXVHXPV� WKH SHUVRQ UHVSRQVL�
EOH IRU VFKRODUV
 VXSSRUW ZDV VRPHWLPHV
WKH OLEUDULDQ� ,Q WKRVH FDVHV WKH OLEUDULDQ
ZDV VXUYH\HG� HYHQ WKRXJK WKH VDPSOH
PHPEHU GUDZQ ZDV D PXVHXP�

$SSHQGL[ $� 3HUVRQV
,QWHUYLHZHG

)ROORZLQJ LV WKH ILQDO OLVW RI HOHYHQ

SHRSOH LQWHUYLHZHG LQ GHSWK�
$QQRWDWLRQV H[SODLQ WKH UHDVRQV IRU
WKHLU FKRLFH DV UHVSRQGHQWV�
+RZDUG %HVVHU� $VVRFLDWH 3URIHVVRU�

'HSW� RI ,QIRUPDWLRQ 6WXGLHV�
8&/$� LPDJH GDWDEDVHV DQG
PXVHXP QHWZRUNLQJ VSHFLDOLVW

5REHUW )OLFN� DUWLVW� IRUPHU 9LVLWLQJ
$UWLVW DW *5,

%HUQDUG )ULVFKHU� 3URIHVVRU� &ODVVLFV�
8&/$� FUHDWRU RI DQ LQQRYDWLYH
QHZ PHGLD UHVRXUFH

$QQH *LOOLODQG�6ZHWODQG� $VVLVWDQW
3URIHVVRU� 'HSW� RI ,QIRUPDWLRQ
6WXGLHV� 8&/$� GLJLWDO DUFKLYH
DQG PXOWLPHGLD SURGXFWLRQ VSH�
FLDOLVW

7HG .DKQ� 'HVLJQ:RUOGV IRU /HDUQLQJ�
PXOWLPHGLD DQG HGXFDWLRQDO WHFK�

QRORJ\ VSHFLDOLVW
&OLIIRUG /\QFK� 'LUHFWRU� &RDOLWLRQ IRU
1HWZRUNHG ,QIRUPDWLRQ RI WKH
$VVRFLDWLRQ RI 5HVHDUFK /LEUDULHV

3DXO 0DUW\� /LEUDULDQ� 6SXUORFN
0XVHXP� 8QLYHUVLW\ RI ,OOLQRLV�
VLWH RI DQ LQQRYDWLYH DSSURDFK WR

PXVHXP PDQDJHPHQW RQOLQH
:D\QH 0LOOHU� 3URJUDPPHU�$QDO\VW�

+XPDQLWLHV &RPSXWLQJ )DFLOLW\�
DQG $VVLVWDQW $GMXQFW 3URIHVVRU�
*HUPDQ� 8&/$

'RQDOG 3UH]LRVL� 3URIHVVRU� $UW

+LVWRU\� DQG +HDG� 3URJUDP LQ
0XVHXP 6WXGLHV� 8&/$

6WHYHQ 5RVVHQ� 6XSHUYLVRU� )DFXOW\
0HGLD &HQWHU� 2IILFH RI ,QVWUXF�
WLRQDO 'HYHORSPHQW� 8&/$

9LFWRULD 6WHHOH� +HDG RI 6SHFLDO
&ROOHFWLRQV� 8QLYHUVLW\ RI 6RXWKHUQ
&DOLIRUQLD /LEUDU\� DQG DUW KLVWR�
ULDQ

$SSHQGL[ %� 6XUYH\ 7H[W

<RX PD\ EH DEOH WR KHOS XV ZLWK D

VXUYH\ FRPPLVVLRQHG E\ WKH *HWW\
5HVHDUFK ,QVWLWXWH IRU WKH +LVWRU\ RI
$UW DQG WKH +XPDQLWLHV LQ /RV

$QJHOHV� &DOLIRUQLD� 7KH SXUSRVH RI
WKH VXUYH\ LV WR GLVFRYHU WKH VRUWV RI
UHVRXUFHV DQG VHUYLFHV WKDW DUH SUR�
YLGHG IRU VFKRODUV DQG DUWLVWV ZKR DUH

ZRUNLQJ ZLWK QHZ PHGLD DQG HOHF�
WURQLF LQIRUPDWLRQ LQ DUWV�UHODWHG
LQVWLWXWLRQV� 7KH VXUYH\ SURMHFW LV
KHDGHG E\ 'U� 0DUFLD %DWHV� 0\
QDPH LV DQG , DP DQ LQWHU�
YLHZHU IRU WKH SURMHFW�

3OHDVH ILOO RXW WKH IROORZLQJ TXHV�
WLRQQDLUH� ,I \RX KDYH TXHVWLRQV RU

SUHIHU WR WDON ZLWK PH E\ SKRQH
UDWKHU WKDQ ILOOLQJ RXW WKH TXHVWLRQ�
QDLUH� SOHDVH H�PDLO PH DW �

3OHDVH QRWH WKDW \RX ZLOO EH DVNHG
IRU W\SHV RI LQIRUPDWLRQ WKDW DUH JHQ�
HUDOO\ SXEOLFO\ NQRZQ LQ DQG DPRQJ
RUJDQL]DWLRQV� VR ZH ZLOO QRW DWWHPSW
WR PDLQWDLQ \RXU DQRQ\PLW\ RU WKH

FRQILGHQWLDOLW\ RI WKH LQIRUPDWLRQ
\RX SURYLGH LQ WKH SURMHFW UHSRUW�

3OHDVH SURYLGH DQVZHUV WR WKH IRO�
ORZLQJ TXHVWLRQV�

/LVW WKH IDFLOLWLHV DQG FRQYHQWLRQDO
WRROV DYDLODEOH IRU TXDOLILHG VFKRODUV
RU DUWLVW XVHUV RI \RXU LQVWLWXWLRQ�
�)RU H[DPSOH� FRSLHU� PLFUR UHDGHU�

0HGLD WHFKQLFDO VXSSRUW�
�)RU H[DPSOH� PDNH VOLGHV� FRORU SKR�
WRFRS\LQJ� GHVNWRS SXEOLVKLQJ�

1HZ PHGLD WHFKQLFDO VXSSRUW�
�)RU H[DPSOH� VFDQ DQG GLJLWL]H�
PRXQW RQ :HE VLWH � � ��

&RPSXWHU WHFKQLFDO VXSSRUW�
7\SHV RI FRPSXWHUV DQG ZRUNVWDWLRQV
DYDLODEOH IRU XVHUV WR XVH�

�)RU H[DPSOH� WZR 0DF &HQWULV ���

FRPSXWHUV�

3HRSOH WR KHOS XVHUVಧLQ ZKDW ZD\V�
KRZ PXFK"
�)RU H[DPSOH� WHFKQLFDO SHUVRQ DYDLO�
DEOH WR WURXEOHVKRRW� EXW QR IRUPDO
FODVVHV LQ V\VWHP XVH�

6RIWZDUH DYDLODEOH IRU XVH E\ VFKRODUV
DQG DUWLVW XVHUV�

'R \RX KDYH D SROLF\ UHJDUGLQJ
FRS\ULJKW ULJKWV LQ DVVRFLDWLRQ ZLWK
WKH XVH RI QHZ PHGLD"

�)RU H[DPSOH� FDQ XVHUV GLJLWL]H
FRS\ULJKWHG PDWHULDO"�

,I <(6� SOHDVH VHQG RU ID[ WR XV D

FRS\ RI WKH SROLF\ �)D[ �� �
,I 12� EXW \RX KDYH VWDQGDUG

SUDFWLFHV� ZKDW DUH WKRVH SUDFWLFHV"

'R \RX KDYH DQ\ SROLFLHV UHJDUGLQJ
WKH KDQGOLQJ RI OLEUDU\�PXVHXP
UHVRXUFHV E\ XVHUV WR SUHYHQW GDP�
DJH RU ZHDU DQG WHDU WR WKRVH
UHVRXUFHV"

,I <(6� SOHDVH VHQG RU ID[ WR XV D

FRS\ RI WKH SROLF\�
,I 12� EXW \RX KDYH VWDQGDUG

SUDFWLFHV� ZKDW DUH WKRVH SUDFWLFHV"

7KDQN \RX YHU\ PXFK IRU WDNLQJ WKH
WLPH WR FRPSOHWH WKH VXUYH\� <RXU

UHVSRQVHV DUH PRVW DSSUHFLDWHG�

$SSHQGL[ &� :HE 6LWHV

6DPSOHG IRU :HE�6LWH

$QDO\VLV

7KH ,QWHUDFWLYH e�=LIDU �WKLV VLWH QR
ORQJHU DFWLYH�
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ZZZ�DFDG�FXD�HGX�DV�PO�
EDUOHWWD�FLIDU

3URWR�&XQHLIRUP 7H[WV )URP $UFKDLF

%DE\ORQLD
KWWS� � �HDUO\�FXQHLIRUP�KXPQHW�
XFOD�HGX � LQGH[�KWPO

(O &DPLQR 'H 6DQWLDJR
ZZZ�KXPQHW�XFOD�HGX�6DQWLDJR�
LDJRKRPH�KWPO

'XNH 3DS\UXV $UFKLYH
KWWS� � �VFULSWRULXP�OLE�GXNH�HGX �
SDS\UXV

,VIDKDQಧ,VODPLF $UFKLWHFWXUH

KWWS���LVIDKDQ�DQJOLD�DF�XN�����
7KH &RPSOHWH :ULWLQJV DQG 3LFWXUHV

RI 'DQWH *DEULHO 5RVVHWWL� $

+\SHUPHGLD 5HVHDUFK $UFKLYH

KWWS� � �MHIIHUVRQ�YLOODJH�9LUJLQLD�
HGX�URVVHWWL � URVVHWWL �KWPO

7KH /DE\ULQWK� 5HVRXUFHV IRU
0HGLHYDO 6WXGLHV
ZZZ�JHRUJHWRZQ�HGX� ODE\ULQWK

$UW &ULPHV� 7KH :ULWLQJ RQ WKH :DOO

ZZZ�JUDIILWL�RUJ
*DUJR\OHV 7KHQ DQG 1RZ

KWWS���LOV�XQF�HGX�JDUJ�JDUJKS��
KWPO

$PLHQV &DWKHGUDO
ZZZ�DUFK�FROXPELD�HGX�''/�
SURMHFWV�DPLHQV� LQGH[�KWPO

$UV (OHFWURQLFD &HQWHU

KWWS� � �ZHE�DHF�DW

%HO -RXU� $

'LVFLSOLQH�6SHFLILF
3RUWDO WR 3HULRGLFDOV

5\DQ :RPDFN

&RQYHQLHQW� VXEMHFW�EDVHG DFFHVV WR FXU�

UHQW SHULRGLFDOV FDQ EH GLIILFXOW WR DFKLHYH
LQ WRGD\
V PL[HG DQG FKDQJLQJ MRXUQDOV
HQYLURQPHQW� 7KLV SDSHU GHVFULEHV WKH HUH�

DWLRQ RI D :HE�DFFHVVLEOH GDWDEDVH RI MRXU�
QDOV LQ EXVLQHVV DQG HFRQRPLFV� XVLQJ
0LFURVRIW $FFHVV DQG &ROG)XVLRQ� 7KH

%XVLQHVV DQG (FRQRPLFV /RFDWRU IRU
-RXUQDOV DW 5XWJHUV �%HO -RXU�� SURYLGHV
YDOXH�DGGHG GHVFULSWLYH LQIRUPDWLRQ DERXW
D VSHFLILF VXEMHFW�EDVHG MRXUQDO FROOHFWLRQ

DORQJ ZLWK FRQYHQLHQW DFFHVV WR FRQWHQW

IURP WKLV FROOHFWLRQ� $OWKRXJK WKH DFWXDO

MRXUQDO FROOHFWLRQ LV GLVSHUVHG DPRQJ
PDQ\ SK\VLFDO DQG RQOLQH ORFDWLRQV� %HO

-RXU SURYLGHV D VLQJOH� YLUWXDO SRLQW RI
DFFHVV IRU UHVHDUFKHUV LQ WKH GLVFLSOLQH�

3ULQWHG OLVWV RI MRXUQDOV LQ D SDUWLFXODU
VXEMHFW DUHD RU DFDGHPLF GLVFLSOLQH
ZHUH RQFH D FRPPRQ VLJKW LQ OLEUDULHV�
ILOHG DORQJ ZLWK SDWKILQGHUV DQG RWKHU
KDQGRXWV WKDW KDYH QRZ PLJUDWHG WR

WKH :HE� 7KHVH OLVWV ZHUH TXLWH SRSX�
ODU ZLWK SDWURQV ZKR ZDQWHG D FRQ�

YHQLHQW ZD\ WR VXUYH\ UHVRXUFHV LQ
WKHLU ILHOG� $OWKRXJK OLEUDULHV QRZ

SURYLGH OLVWV RI H�MRXUQDOV DORQJVLGH
VXEMHFW�VSHFLILF LQGH[HV DQG GDWD�

EDVHV� IHZ RI WKHVH VHUYLFHV JLYH D

FRPSOHWH SLFWXUH RI WKH OLEUDU\
V KROG�
LQJV LQ WKH FXUUHQW HQYLURQPHQW RI
PL[HG RQOLQH DQG SULQW UHVRXUFHV�

)XUWKHUPRUH� LW LV GLIILFXOW WR H[WUDFW D

FRPSOHWH OLVW RI MRXUQDOV LQ D SDUWLFXODU
GLVFLSOLQH IURP WKH RQOLQH FDWDORJ�
JLYHQ WKH FRPSOH[LWLHV RI WKH VXEMHFW
KHDGLQJV DVVLJQHG WR MRXUQDOV� 3UR�

YLGLQJ LQVWLWXWLRQ�VSHFLILF LQIRUPDWLRQ
DERXW WKH IXOO VSHFWUXP RI MRXUQDOV
DYDLODEOH LQ SULQW� RQOLQH IURP WKH

SXEOLVKHU� RU DYDLODEOH WKURXJK DQ

HOHFWURQLF DJJUHJDWRU LV GLIILFXOW� 7KH

%XVLQHVV DQG (FRQRPLFV /RFDWRU IRU

-RXUQDOV DW 5XWJHUV �%HO -RXU� LV D SURM�
HFW GHVLJQHG WR RYHUFRPH WKHVH GLIIL�
FXOWLHV DQG SURYLGH D XVHIXO WRRO IRU
UHVHDUFKHUV LQ WKH ILHOGV RI EXVLQHVV
DQG HFRQRPLFV� � ,W DWWHPSWV WR SURYLGH
D FRPSOHWH OLVWLQJ RI WKH MRXUQDO KROG�
LQJV DYDLODEOH WR 5XWJHUV SDWURQV
ZLWKLQ LWV VXEMHFW DUHD� DORQJ ZLWK

RWKHU GHVFULSWLYH GDWD WKDW DGG YDOXH

EH\RQG WKH RQOLQH FDWDORJ UHFRUG� %HO

-RXU LV D YLUWXDO VSDFH WKDW GHILQHV D

FRKHUHQW FROOHFWLRQ RI VRXUFHV WKDW DUH

SK\VLFDOO\ DQG HOHFWURQLFDOO\ GLV�

SHUVHG DPRQJ PDQ\ ORFDWLRQV�
0DQ\ OLEUDULHV KDYH LQWHJUDWHG

WKHLU H�MRXUQDO KROGLQJV LQWR WKHLU

RQOLQH FDWDORJV� SURYLGLQJ D QHFHV�

VDU\ SRLQW RI HQWU\ WR WKHVH

UHVRXUFHV� +RZHYHU� FDWDORJV KDYH

VRPH GLVDGYDQWDJHV DV TXLFN�ILQG�
LQJ DLGV IRU MRXUQDOV� 7KH FDWDORJ
VHUYHV DV D GHWDLOHG UHFRUG RI DOO RI

WKH OLEUDU\
V KROGLQJV� $ VHDUFK IRU DQ
LQGLYLGXDO MRXUQDO WLWOH IUHTXHQWO\
GRHV QRW SRLQW WR D VLQJOH UHFRUG� EXW
WR PXOWLSOH UHFRUGV UHIHUULQJ WR YDUL�
DQW WLWOHV� DOWHUQDWLYH IRUPDWV� DQG

GLIIHULQJ KROGLQJV DPRQJ EUDQFK
OLEUDULHV� :KLOH WKLV OHYHO RI GHWDLO LV

QHFHVVDU\ IRU GHILQLWLYHO\ GHVFULELQJ
WKH OLEUDU\
V FROOHFWLRQ� LW LV RIWHQ

VXSHUIOXRXV IRU VRPHRQH ZKR LV

VHHNLQJ WKH PRVW FRQYHQLHQW ZD\ WR

UHWULHYH D NQRZQ LWHP IURP D ����
LVVXH RI WKH 5HYLHZ RI (FRQRPLF
6WXGLHV� %HO -RXU DEEUHYLDWHV WKH FDWD�

ORJ UHFRUG VR WKDW RQO\ WKH PRVW IUH�

TXHQWO\ XVHG LQIRUPDWLRQ LV UHSRUWHG�
%RXQG E\ WKH 0$5& IRUPDW�

IOH[LEOH DV LW LV� WKH FDWDORJ ODFNV
GHWDLO LQ VRPH DUHDV WKDW DUH XVHIXO
WR UHVHDUFKHUV� :KHQ OLQNV WR H�MRXU�
QDOV H[LVW� GDWHV RI RQOLQH KROGLQJV
DUH RIWHQ ODFNLQJ� :LWKRXW FOLFNLQJ
WKURXJK VHYHUDO OLQNV� LW LV GLIILFXOW
WR GHWHUPLQH ZKHWKHU D SDUWLFXODU
LVVXH RI D MRXUQDO LV DYDLODEOH RQOLQH
RU QRW� $OVR� GHVFULSWLYH LQIRUPDWLRQ
DERXW WKH MRXUQDO LV EDVHG RQ KLVWRU�
LFDO FDWDORJLQJ� 0RVW QRWDEO\� WKH

SXEOLVKHU RI D MRXUQDO PD\ KDYH

FKDQJHG VHYHUDO WLPHV VLQFH WKH FDW�

DORJ UHFRUG IRU WKH MRXUQDO ZDV HUH�

DWHG� ,QIRUPDWLRQ DERXW ZKHUH WKH

MRXUQDO LV LQGH[HG DQG GHVFULSWLRQV
RI LWV HGLWRULDO SUDFWLFHV DUH DYDLODEOH
HOVHZKHUH RQ WKH :HE� EXW QRW

ZLWKLQ WKH FDWDORJ UHFRUG� %HO -RXU
DGGV WKLV LQIRUPDWLRQ WR WKH MRXUQDO
GHVFULSWLRQV LQ RUGHU WR LQFUHDVH LWV

XWLOLW\ WR UHVHDUFKHUV�
/LEUDULHV KDYH RIWHQ SURGXFHG

OHQJWK\ OLVWV RI H�MRXUQDOV WR FUHDWH D

PRUH FRQYHQLHQW ZD\ WR DFFHVV D

NQRZQ WLWOH� +RZHYHU� WKHVH OLVWV DUH

XVXDOO\ VHSDUDWH IURP RWKHU ILQGLQJ
DLGV� DQG WKH\ TXLFNO\ EHFRPH GLIIL�
FXOW WR EURZVH DV OLEUDULHV DGG PRUH

DQG PRUH HOHFWURQLF KROGLQJV� 6RPH

5\DQ :RPDFN �UZRPDFN#UFL�UXWJHUV�
HGX� LV %XVLQHVV DQG (FRQRPLFV
/LEUDULDQ� 5XWJHUV 8QLYHUVLW\ /LEUDULHV�
1HZ %UXQVZLFN� 1HZ -HUVH\�
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OLEUDULHV KDYH FUHDWHG VXEMHFW�VSHFLILF
ILQGLQJ DLGV WKDW LQFOXGH H�MRXUQDO
OLVWLQJV� EXW WKHVH OLVWV DUH VWDWLF�� %HO

-RXU LV DQ LQWHUDFWLYH� VHDUFKDEOH
GDWDEDVH RI MRXUQDOV WKDW RIIHUV D IOH[�
LEOH SUHVHQWDWLRQ RI LWV FRQWHQWV�

:KLOH VRPH OLEUDULHV KDYH XVHG
GDWDEDVH�GULYHQ :HE VLWHV WR SURYLGH
DFFHVV WR WKHLU MRXUQDO FROOHFWLRQV�
WKHVH HIIRUWV GR QRW KDYH WKH VXEMHFW
IRFXV RU HQKDQFHG LQIRUPDWLRQ IRU
WKH HQG XVHU WKDW PRWLYDWHV WKH %HO

-RXU SURMHFW��
,QGH[HV DQG IXOO�WH[W GDWDEDVHV

DUH DQRWKHU SODFH WKDW UHVHDUFKHUV

PD\ WXUQ WR LQ VHDUFK RI MRXUQDOV�
,QGH[HV VXFK DV (FRQ/LW DUH FRPSUH�
KHQVLYH ZLWKLQ D GLVFLSOLQH� EXW ODFN
FRQYHQLHQFH VLQFH WKH\ DUH QRW WLHG WR

D SDUWLFXODU LQVWLWXWLRQ
V KROGLQJV�
)XOO�WH[W GDWDEDVHV VXFK DV $%,�
,1)250 PD\ SURYLGH PDQ\ IXOO�WH[W

MRXUQDOV� EXW WKH\ IDLO WR LQGLFDWH MRXU�
QDOV DYDLODEOH RQOLQH IURP RWKHU
VRXUFHV� RU DYDLODEOH LQ SULQW DW WKH
OLEUDU\� %HO -RXU LV GHVLJQHG WR DQVZHU

WKH TXHVWLRQ� �'R ZH KDYH DFFHVV WR

WKLV WLWOH"� DV TXLFNO\ DV SRVVLEOH� DQG
WR SURYLGH WKH DQVZHU UHJDUGOHVV RI
WKH VRXUFH
V SURYHQDQFH�

7KH IXWXUH SURPLVHV D IXOO\ LQWH�

JUDWHG RQOLQH HQYLURQPHQW ZKHUH

MRXUQDO DUWLFOHV ZLOO VHDPOHVVO\ OLQN
WR RQH DQRWKHU WKURXJK '2,V�
2SHQ85/V� DQG WKH OLNH� � $W SUHVHQW�
KRZHYHU� D FROOHFWLRQ�VSHFLILF MRXUQDO
SRUWDO VXFK DV %HO -RXU FDQ DGG YDOXH

E\ PDNLQJ VHDUFKHV PRUH FRQYHQLHQW
DQG EULGJLQJ VRPH RI WKH JDSV
EHWZHHQ SULQW DQG RQOLQH MRXUQDO FRO�
OHFWLRQV� 6LQFH %HO -RXU LV EXLOW RQ D

GDWDEDVH DQG D IOH[LEOH :HE LQWHUIDFH�
LW FDQ EH H[SDQGHG DQG FXVWRPL]HG
WR PHHW FKDQJLQJ XVHU QHHGV�

'HVFULSWLRQ
%HO -RXU LV EXLOW IURP D 0LFURVRIW
$FFHVV GDWDEDVH WKDW FRQWDLQV

GHVFULSWLYH LQIRUPDWLRQ RQ QHDUO\
RQH WKRXVDQG MRXUQDOV LQ EXVLQHVV
DQG HFRQRPLFV� )LHOGV LQFOXGH WLWOH�
SXEOLVKHU� SXEOLVKHU 85/� PXOWLSOH
85/V IRU RQOLQH DFFHVV WR WKH MRXUQDO�

D 85/ IRU GHVFULSWLYH LQIRUPDWLRQ
DERXW WKH MRXUQDO� ORFDWLRQV RI SULQW
KROGLQJV� GDWHV RI SULQW DQG RQOLQH

FRYHUDJH� IODJV WR LQGLFDWH ZKHUH WKH

MRXUQDO LV LQGH[HG� WKH QXPEHU RI
FLWDWLRQV LQ :HE RI 6FLHQFH RYHU WKH

SUHYLRXV ILYH \HDUV� WKH :HE RI
6FLHQFH DEEUHYLDWLRQ IRU WKH MRXUQDO�
DQG MRXUQDO SULFLQJ LQIRUPDWLRQ�
7KHUH LV DOVR D 1RWHV ILHOG WR LQGLFDWH

DQ\ VSHFLDO DFFHVV LQVWUXFWLRQV RU

FRQWHQW UHVWULFWLRQV�
:HE DFFHVV WR WKH GDWDEDVH LV SUR�

YLGHG E\ &ROG)XVLRQ VRIWZDUH�
ZKLFK DOORZV IRU WKH G\QDPLF SUHV�
HQWDWLRQ RI VHDUFK UHVXOWV� $Q LQLWLDO
VHDUFK VFUHHQ DOORZV VHDUFKLQJ E\
WLWOH� SXEOLVKHU� DQG NH\ZRUG� DORQJ
ZLWK WKH DELOLW\ WR UHVWULFW UHVXOWV

DFFRUGLQJ WR ZKHWKHU RU QRW WKH

MRXUQDO LV LQGH[HG LQ (FRQ/LW RU

$%,�,1)250 �ILJXUH ��� 7KH VHDUFK
UHVXOWV DUH GLVSOD\HG LQ D EULHI IRU�
PDW� ZKLFK LQFOXGHV MRXUQDO WLWOH�
GDWHV RI SULQW DQG RQOLQH KROGLQJV�
DQG 85/V WKDW OLQN WR WKH RQOLQH ORFD�
WLRQV RI WKH MRXUQDO �ILJXUH ���
&OLFNLQJ RQ WKH WLWOH RI D MRXUQDO RQ
WKH EULHI�UHVXOWV VFUHHQ EULQJV XS WKH
GHWDLOHG�UHVXOWV VFUHHQ� ZKHUH PRVW

RI WKH ILHOGV OLVWHG DERYH FDQ EH
YLHZHG �ILJXUH ��� 7KH IRUPDW LV

GHOLEHUDWHO\ VLPSOH LQ RUGHU WR DOORZ

TXLFN DFFHVV WR RQOLQH MRXUQDOV ZLWK D

PLQLPXP RI PRXVH FOLFNV�

*RDOV

&DPHURQ GHVFULEHV WKH FUHDWLRQ RI D
GDWDEDVH RI FRPSXWHU VFLHQFH MRXU�
QDOV DQG RXWOLQHV VRPH XVHIXO FULWHULD
IRU DQ ,QWHUQHW HOHFWURQLF OLEUDU\�
ZKLFK DSSO\ HTXDOO\ WR WKH %HO -RXU
SURMHFW� 7KHVH DUH ��� DXWKRULWDWLYH�
QHVV DQG FXUUHQF\ RI LQIRUPDWLRQ� ���
FRPSUHKHQVLYHQHVV ZLWKLQ D ZHOO�
GHILQHG IRFXV� ��� LQWHJUDWHG DFFHVV WR

SULQW DQG HOHFWURQLF UHVRXUFHV� DQG
��� HIILFLHQF\ DQG UHOLDELOLW\��

%HO -RXU LV GHVLJQHG WR IXQFWLRQ DV

LWV IXOO WLWOH LPSOLHV� LW LV D ZD\ WR ORFDWH

MRXUQDOV LQ EXVLQHVV DQG HFRQRPLFV
KHOG E\ WKH 5XWJHUV 8QLYHUVLW\
/LEUDULHV �58/�� -RXUQDOV DUH VHOHFWHG

IRU LQFOXVLRQ LI WKH\ IDOO ZLWKLQ WKH VXE�

MHFW DUHDV RI EXVLQHVV DQG HFRQRPLFV�
%HO -RXU OLVWV RQO\ FXUUHQWO\ VXE�

VFULEHG MRXUQDOV XQGHU WKHLU FXUUHQW
WLWOHV� ,W LV PHDQW DV D JXLGH WR WKH
DFWLYH KROGLQJV RI WKH OLEUDU\ LQ EXVL�
QHVV DQG HFRQRPLFV� DQG VWULYHV WR EH

FXUUHQW� DFFXUDWH� DQG FRPSUHKHQVLYH
ZLWKLQ WKHVH JXLGHOLQHV� %HO -RXU SUR�
YLGHV D VLQJOH SRLQW RI DFFHVV IRU ERWK
SULQW DQG HOHFWURQLF KROGLQJV�

%HO -RXU LV GHVLJQHG WR IXQFWLRQ DV

D TXLFN�ILQGLQJ DLG� 7KH :HE LQWHUIDFH

FRPSULVHV RQO\ WKUHH VFUHHQVಧWKH
VHDUFK HQWU\ VFUHHQ� D EULHI�UHVXOWV
VFUHHQ� DQG D GHWDLOHG�UHVXOWV VFUHHQ�

7KH PLQLPDO LQWHUIDFH VSHHGV SDJH
ORDGLQJ DQG QDYLJDWLRQ� 7KH EULHI�
UHVXOWV VFUHHQ LQFOXGHV DEEUHYLDWHG

KROGLQJV LQIRUPDWLRQ DQG TXLFN OLQNV
WR RQOLQH YHUVLRQV RI WKH MRXUQDO� 7KLV
DOORZV WKH UHVHDUFKHU WR JR WR WKH
RQOLQH MRXUQDO IURP WKLV VFUHHQ ZLWK D

PLQLPXP RI FOLFNV� ,QIRUPDWLRQ DERXW

SULQW KROGLQJV DOORZV WKH UHVHDUFKHU WR
TXLFNO\ DVFHUWDLQ ZKHWKHU D WULS WR WKH

OLEUDU\ LV QHFHVVDU\� 0XOWLSOH OLQNV WR

RQOLQH MRXUQDOV DUH DOVR SURYLGHG�
LQFOXGLQJ D VSHFLDO FDWHJRU\ IRU -6725
MRXUQDOV� 7KH IXOO VSHFWUXP RI MRXUQDO
FRYHUDJH LV WKXV SUHVHQW RQ RQH OLQH�
DYRLGLQJ WKH QHHG WR JR EDFN DQG
IRUWK DPRQJ PXOWLSOH UHFRUGV WR GHWHU�
PLQH ZKHUH WKH DSSURSULDWH YHUVLRQ RI
WKH MRXUQDO LV ORFDWHG� +ROGLQJV LQIRU�
PDWLRQ LV DEEUHYLDWHG WR WKH \HDU RI

FRYHUDJH RQO\� 8VHUV DUH UHIHUUHG WR

WKH RQOLQH FDWDORJ IRU PRUH GHWDLOHG
LQIRUPDWLRQ ZKHQ LW LV QHFHVVDU\ WR

UHVROYH DPELJXLWLHV�
7KH GHWDLOHG�UHVXOWV VFUHHQ LV

GHVLJQHG WR SURYLGH YDOXH DGGHG
LQIRUPDWLRQ DERXW WKH MRXUQDO IRU
UHVHDUFKHUV DQG OLEUDULDQV� )URP WKLV
VFUHHQ� WKH VHDUFKHU FDQ FRQQHFW WR
WKH MRXUQDO KRPH SDJH GHVFULELQJ
HGLWRULDO DQG VXEPLVVLRQ SROLFLHV�
ZKLFK LV RIWHQ VHSDUDWHO\ PDLQWDLQHG
IURP WKH SXEOLVKHU
V KRPHSDJH
ZKHUH WKH MRXUQDO WH[W LV DYDLODEOH�
7KH UHVHDUFKHU FDQ FKHFN WR VHH KRZ

PDQ\ WLPHV WKH MRXUQDO ZDV FLWHG

DFFRUGLQJ WR :HE RI 6FLHQFH� WR JDXJH
WKH MRXUQDO
V UHODWLYH VWDQGLQJ LQ WKH
ILHOG� 7KH UHVHDUFKHU FDQ GHWHUPLQH
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1HWVFDSH� %HO -RXU �%XVLQHVV DQG (FRQRPLFV O RFDWRU IRU -28PDOV DW 5XWJHUV�
)LOH (GLW 9LHZ 4R &RPPXQLFDWRU
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%RRNPDULWV -IM� /RFDWLRQ� YZVFF UXWJHUV HGX�EHOMRXU�

%HO -RXU �%XVLQHVV DQG (FRQRPLFV /RFDWRU IRU -28UQDOV DW 5XWJHUV�

NIMRXUL (QWHU \RXU VHDUFK EHORZ�

7LWOH�

3XEOLVKHU�

6HDUFK $OO�

MOMRXU[XLO RI HFRQR1%WLR

�6mLUFKm� PDMRU GDWDEDVH
ILHOGV�

,[WGH[HG LD (FRQ/LW"

,QGH[HG LQ $%/,1)250" 'RQ
W FDUH �-

6HDUFK > 5HVHW@

7LS� WR VHH D OLVW RI DOO MRXUQDOV FRYHUHG LQ %HO -RXU� FOLFN �6HDUFK� ZLWKRXW HQWHULQJ DQ\ VHDUFK WHUPV�

%HO -RXU SURYLGHV LQIRUPDWLRQ RQ FXUUHQWO\ VXEVFULEHG MRXUQDOV LQ %XVLQHVV HQG (FRQRPLFV DW 5XWJHUV 8QLYHUVLW\ ಧ LQFOXGLQJ OLQNV WR RQOLQH IXOO WH[W
MRXUQDOV� GDWHV RI FRYHUDJH� OLQNV WR MRXUQDO KRPHSDJHV� DQG FLWDWLRQ DQG LQGH[LQJ LQIRUPDWLRQ� )RU IXOO LQIRUPDWLRQ RQ H[DFW GDWHV DQG ORFDWLRQV RI
MRXUQDO KROGLQJV� KLVWRULFDO WLWOHV� HWF�� FRQVXOW ,5,6� <RX PXVW EH DIILOLDWHG ZLWK 5XWJHUV WR DFFHVV WKH IXOO WH[W RI WKH RQOLQH MRXUQDOV� )RU OLQNV WR
MRXUQDOV EH\RQG WKH ZRUOG RI 5XWJHUV� WU\ %XVLQHVV (OHFWURQLF -RXUQDOV� (FRQ/LW
V OLQN OLVW RU :HE(F 
V OLVW RI HFRQRPLFV MRXUQDOV�

3PZ
5HWXUQ WR (FRQRPLFV 5mUm}U$ *XLGH

3OHDVH VHQG FRUUHFWLRQV� DGGLWLRQV� DQG VXJJHVWLRQV WR UYURPDFN೼
UFL�UXWJHUV�HGX
3DJHV FUHDWHG E\ 5\DQ :RPDFN� %XVLQHVV ,QIRUPDWLRQ 6HUYLFHV /LEUDULDQ� 5XWJHUV 8QLYHUVLW\ /LEUDULHV
/DVW XSGDWHG $SULO ��� ����

�

 A 0 
 W

)LJXUH �� 6HDUFK (QWU\ 6FUHHQ

ZKHUH DQG LI WKH MRXUQDO LV LQGH[HG�
%HO -RXU
V LQGH[LQJ LQIRUPDWLRQ LV

FXUUHQWO\ OLPLWHG WR (FRQ/LW DQG

$%,�,1)250� EXW RWKHU LQGH[LQJ
VHUYLFHV PD\ EH DGGHG LQ WKH IXWXUH�

%HO -RXU LV LQWHQGHG WR IDFLOLWDWH

EURZVLQJ RI MRXUQDO WLWOHV DV ZHOO�

&OLFNLQJ WKH �6HDUFK� EXWWRQ ZLWKRXW

HQWHULQJ DQ\ WLWOH UHWULHYHV WKH HQWLUH
OLVW RI MRXUQDOV LQ WKH GDWDEDVH� 2QH
FDQ DOVR UHVWULFW WKH VHDUFK WR MRXUQDOV
LQGH[HG LQ (FRQ/LW RU $%,�,1)250
RU WR MRXUQDOV IURP D SDUWLFXODU SXE�
OLVKHU� )XWXUH HQKDQFHPHQWV ZLOO
LQFOXGH IXUWKHU VXEMHFW FODVVLILFDWLRQ
RI MRXUQDOV VR WKDW WKH UHVHDUFKHU FDQ

HDVLO\ DFFHVV OLVWV RI MRXUQDOV ZLWKLQ D

VXEILHOG� VXFK DV DFFRXQWLQJ� $ ILHOG
WR LQGLFDWH ZKHWKHU RU QRW WKH MRXUQDO
LV SHHU�UHYLHZHG LV SODQQHG�

*UDGXDWH VWXGHQWV DQG IDFXOW\
DUH %HO -RXU
V SULPDU\ LQWHQGHG DXGL�

HQFH� 7KH LQWHUIDFH DVVXPHV IDPLOLDU�

LW\ ZLWK WKH VFKRODUO\ MRXUQDO HQYL�
URQPHQW DQG ZLWK WKH EDVLF WRROV IRU

VHDUFKLQJ DQG DFFHVVLQJ WKHVH MRXU�
QDOV� 7KH GHVFULSWLYH LQIRUPDWLRQ
DERXW WKH MRXUQDOV ZDV VHOHFWHG ZLWK
WKLV DXGLHQFH LQ PLQG�

%HO -RXU LV DOVR GHVLJQHG WR IXQF�
WLRQ DV D WRRO IRU VXEMHFW ELEOLRJUD�
SKHUV� ,W DOORZV D OLEUDULDQ WR PRQLWRU

D FRQWUROOHG OLVW RI WLWOHV DQG VHOHF�

WLYHO\ LQFOXGH PDWHULDO IURP ODUJH�
KHWHURJHQHRXV SDFNDJHV� IURP VXE�

VFULSWLRQV WKDW DUH RXWVLGH RI WKH

VHOHFWRU
V GLUHFW FRQWURO� RU IURP

IUHHO\ DYDLODEOH JRYHUQPHQW DQG :HE

SXEOLFDWLRQV� $W 5XWJHUV� IRU H[DP�

SLH� WKHUH DUH WKUHH EXVLQHVV OLEUDULHV

RQ GLIIHUHQW FDPSXVHV� DQG WKHUH DUH

PDQ\ IXOO�WH[W GDWDEDVHV WKDW DUH QRW

FDWDORJHG LQ WKH OLEUDULHV
 RQOLQH FDWD�

ORJ� %HO -RXU LV RQH ZD\ WR LQWHJUDWH

WKHVH KROGLQJV VR WKDW D ELEOLRJUD�
SKHU FDQ HDVLO\ GHWHUPLQH LI D MRXUQDO
LV DYDLODEOH VRPHZKHUH HOVH LQ
DQRWKHU IRUPDW� DQG PDNH LQIRUPHG
FROOHFWLRQ GHFLVLRQV� 7KH GDWDEDVH
DOVR LQFOXGHV LQIRUPDWLRQ RQ VXE�

VFULSWLRQ SULFHV IRU PDQ\ MRXUQDOV�
$OWKRXJK WKLV LQIRUPDWLRQ LV QRW FXU�

UHQWO\ DYDLODEOH YLD WKH :HE LQWHUIDFH�
LW FDQ HDVLO\ EH DGGHG VKRXOG WKLV
EHFRPH GHVLUDEOH�

0DLQWDLQLQJ WKH MRXUQDO LQIRUPD�
WLRQ LQ GDWDEDVH IRUPDW IDFLOLWDWHV WKH
DGGLWLRQ RI QRWHV DQG ILHOGV WKDW
LQIRUP VXEMHFW VHOHFWRUV DERXW WKH FRO�
OHFWLRQV� VXFK DV WKH IXQG FRGH DVVRFL�
DWHG ZLWK D MRXUQDO� 5XWJHUV� OLNH

PDQ\ LQVWLWXWLRQV� XVHV D FHQWUDO IXQG
WR SXUFKDVH HOHFWURQLF UHVRXUFHV�

0DQ\ MRXUQDO WLWOHV WKDW ZHUH IRU�

PHUO\ SDUW RI LQGLYLGXDO VXEMHFW FRO�
OHFWLRQV KDYH EHHQ WUDQVIHUUHG WR WKH
FHQWUDO HOHFWURQLF IXQG DV D UHVXOW RI
WKH SXUFKDVH RI ODUJH SDFNDJHV OLNH
6FLHQFH'LUHFW� +RZHYHU� WKH VXEMHFW
ELEOLRJUDSKHU VWLOO QHHGV WR EH DZDUH

WKDW WKH UHOHYDQW MRXUQDOV IURP WKHVH

SDFNDJHV DUH DYDLODEOH DV SDUW RI WKH
VXEMHFW FROOHFWLRQ� %HO -RXU IDFLOLWDWHV
WUDFNLQJ WKHVH WLWOHV�

7KH RYHUDUFKLQJ JRDO RI %HO -RXU LV
WR SURYLGH DGGHG YDOXH WR WKH H[LVWLQJ
RQOLQH FDWDORJ� MRXUQDO FROOHFWLRQ� DQG
UHODWHG :HE UHVRXUFHV� ,W GRHV WKLV

WKURXJK WKH LQWHJUDWLRQ RI WKHVH
VRXUFHV LQWR RQH LQWHUIDFH� DQG WKURXJK
WKH DGGLWLRQ RI H[WUD VHDUFK FDSDELOL�
WLHV DQG GHVFULSWLYH LQIRUPDWLRQ�

'HYHORSPHQW RI WKH
'DWDEDVH DQG ,QWHUIDFH

7KH 6FKRODUO\ &RPPXQLFDWLRQ
&HQWHU �6&&� RI 58/ KDV GHYHORSHG
VHYHUDO :HE�DFFHVVLEOH GDWDEDVHV

XVLQJ &ROG)XVLRQ VRIWZDUH WR FRQ�

QHFW WR 0LFURVRIW $FFHVV GDWDEDVHV�
5RQ -DQW]� GDWD OLEUDULDQ DW WKH 6&&�
PDGH DYDLODEOH WHPSODWH &ROG)XVLRQ
ILOHV WKDW SURYLGHG WKH EDVLF VWUXFWXUH
IRU WKH VHDUFK LQWHUIDFH�� 7KHVH ILOHV
ZHUH HDVLO\ PRGLILHG WR VHDUFK WKH
VSHFLILF ILHOGV RI WKH %HO -RXU GDWDEDVH
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1HWVFDSH� %HO �ORXU �%XVLQHVV DQG (FRQRPLFV /RFDWRU IRU -RXUQDOV DW 5XWJHUV�
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%RRNPDUNV L ORFDWLRQ� KWWS ��P VHH UXWJUUV HGX�EHO@ RXU�UHVXLWV FI}

)LQG D EURNHQ OLQN" ,QDFFXUDWH LQIRUPDWLRQ" 3OHDVH VDQG FRUUHFWLRQV� DGGLWLRQV� DQG VXJJHVWLRQV WR 5\DQ :RPDFN� UY\RPDFN�UFL�UXWJHUV�HGX

+HOS

:KDW
V 5HODWHG e�

႑႑႑႑ IW

�:�-RXU 6HDUFK 5HVXOWV
�� PDWFKLQJ UHFRUG�V� ZHUH
IRXQG� 6HDUFK $JDLQ

&OLFN RQ WKH MRXUQDO WLWOH IRU PRUH GHWDLOHG LQIRUPDWLRQ� 8VH WKH OLQNV WR JR GLUHFWO\ WR )XOO 7H[W�

$PHULFDQ MRXUQDO RI HFRQRPLFV DQG VRFLRORJ\

2QOLQH� ���� � FXUUHQW 3ULQW� ���� � FXUUHQW

&DPEULGJH MRXUQDO RI HFRQRPLFV

2QOLQH� ���� � FXUUHQW 3ULQW� ���� � FXUUHQW

&DQDGLDQ MRXUQDO �TWRD\IILJPIFI

2QOLQH� ���� � FXUUHQW 3ULQW� ���� � FXUUHQW

+LWRWVXEDVKL MRXUQDO RI HFRQRPLFV

3ULQW� ���� � FXUUHQW

-RXUQDO RI HFRQRPLF DQG VRFLDO PHDVXUHPHQW

3ULQW� ���� � FXUUHQW

-RXUQDO RI HFRQRPLF EHKDYLRU DQG RUJDQL]DWLRQ

2QOLQH� ���� � FXUUHQW 3ULQW� ���� � FXUUHQW

-RXUQDO RI HFRQRPLF GHYHORSPHQW

3ULQW� ���� � FXUUHQW

-R\X�QDO RI JFRQYPN G\QDPLFV DQG FRQWURO

� ,: � UXUUDU�� 3V�:


3XOO 7HYWA OJ[W )XOO 7H[W

)XOO 7H[W

)XOO 7H[W

)XOO 7RUW

)XOO 7H[W

)LJXUH �� %ULHI 5HVXOWV 6FUHHQ

DQG FUHDWH DQ DSSURSULDWH LQWHUIDFH�
7KH 6&& SURYLGHV WHFKQLFDO VXSSRUW
WR OLEUDULDQV LQYROYHG LQ FUHDWLQJ GLJ�
LWDO SURMHFWV DQG PDLQWDLQV WKH
&ROG)XVLRQ VHUYHU WKDW KRVWV PDQ\ RI
WKHVH SURMHFWV� 7KLV LQ�KRXVH ZHDOWK
RI H[SHUWLVH PDGH WKH FUHDWLRQ RI WKH
GDWDEDVH DQG LQWHUIDFH TXLWH VLPSOH�

7KH MRXUQDOV GDWD RULJLQDWHG IURP
([FHO VSUHDGVKHHWV WKDW ZHUH FUHDWHG

E\ WKH DXWKRU DV SDUW RI D VHULDOV FDQ�
FHOODWLRQ SURMHFW LQ ����� 7KHVH

VSUHDGVKHHWV FRQWDLQHG SULFLQJ DQG

KROGLQJV LQIRUPDWLRQ IRU D ODUJH SHU�
FHQWDJH RI 5XWJHUV
 VXEVFULSWLRQV LQ
EXVLQHVV DQG HFRQRPLFV� 7KH DXWKRU
DGGHG ILHOGV IRU LQGH[LQJ� FLWDWLRQ

FRXQWV� SXEOLVKHU LQIRUPDWLRQ� 85/V
IRU RQOLQH DFFHVV WR WKHVH ILOHV� DQG
WKH RWKHU ILHOGV GHVFULEHG DERYH� )XOO�
WH[W WLWOHV IURP $%,�,1)250 ZHUH

LPSRUWHG DV D VHSDUDWH SURFHVV� $

VHDUFKDEOH LQWHUIDFH WR $%,�,1)250
WLWOHV ZDV D KLJK SULRULW\ VLQFH WKHVH

LPSRUWDQW EXVLQHVV MRXUQDOV ZHUH QRW
LQFOXGHG LQ WKH OLEUDU\
V RQOLQH FDWD�

ORJ� &RQYHUWLQJ WKH GDWD IURP ([FHO WR
$FFHVV ZDV D VLPSOH SURFHVV IURP
ZLWKLQ $FFHVV� 7KH UHVXOWLQJ $FFHVV
GDWDEDVH LV PRXQWHG RQ WKH 6&&
V
&ROG)XVLRQ VHUYHU VR WKDW WKH LQWHUDF�
WLYH :HE SDJHV FDQ EH GHOLYHUHG�

7KH LQLWLDO SKDVH RI WKH SURMHFW
IRFXVHG RQ HQWHULQJ FRPSOHWH LQIRU�
PDWLRQ IRU HFRQRPLFV WLWOHV� VLQFH
WKHVH ZHUH WKH PRVW FRPSOHWH LQ WKH

RULJLQDO VSUHDGVKHHWV� 7KH GDWDEDVH LV

FRQWLQXDOO\ XSGDWHG WR H[SDQG WKH
OHYHO RI GHWDLO DQG LQFOXVLYHQHVV IRU
EXVLQHVV�UHODWHG MRXUQDOV DFURVV WKH
58/ V\VWHP� $SSUR[LPDWHO\ RQH

WKRXVDQG WLWOHV DUH FXUUHQWO\ LQFOXGHG�
2YHU WLPH� WKH GDWDEDVH ZLOO JURZ OHVV
UDSLGO\ DQG UHTXLUH RQO\ PDLQWHQDQFH

XSGDWHV IRU FKDQJHV LQ WKH LQIRUPD�
WLRQ� 7KH ILUVW YHUVLRQ RI %HO -RXU ZDV
GHYHORSHG LQ WKH VXPPHU RI ���� DQG
KDV EHHQ XQGHUJRLQJ JUDGXDO UHYLVLRQ
VLQFH WKDW WLPH�

7KH :HE LQWHUIDFH ZDV PRGHOHG
RQ H[LVWLQJ 6&& SURMHFWV� DQG LV ZULW�
WHQ LQ WKH &ROG)XVLRQ 0DUNXS
/DQJXDJH �&)0/�� &)0/ LV YHU\
VLPLODU WR +70/� DQG VR LV YHU\ HDV\
WR OHDUQ DQG PRGLI\� /RU D MRXUQDOV
GDWDEDVH� VHDUFKLQJ E\ WLWOH LV REYL�

RXVO\ WKH PRVW LPSRUWDQW IHDWXUH�
7KH RSWLRQ WR VHDUFK E\ SXEOLVKHU
DQG JHQHUDO NH\ZRUG ZHUH DOVR
DGGHG� :KLOH %RROHDQ VHDUFKLQJ LV
QRW HQDEOHG ZLWKLQ VHDUFK ILHOGV�
WKHUH LV DQ LPSOLFLW �DQG� EHWZHHQ
ILHOGV� 2QH FDQ� IRU H[DPSOH� VHDUFK
IRU DOO RI WKH WLWOHV FRQWDLQLQJ WKH
ZRUG �LQWHUQDWLRQDO� WKDW DUH SXE�
OLVKHG E\ (OVHYLHU� 3XOO�GRZQ ER[HV
DOORZ IRU WKH RSWLRQDO OLPLWLQJ RI
UHVXOWV WR WLWOHV WKDW DUH LQGH[HG LQ
(FRQ/LW RU $%,�,1(250� (XWXUH
HQKDQFHPHQWV WR WKH LQWHUIDFH ZLOO
IRFXV RQ DGGLWLRQDO VHDUFK FDSDELOL�
WLHV� VXFK DV VXSSRUW IRU %RROHDQ

VHDUFKLQJ� OLPLWV IRU SHHU�UHYLHZHG
MRXUQDOV� DQG WKH OLNH� &KDQJLQJ WKH
LQWHUIDFH WDNHV UHODWLYHO\ OLWWOH WLPH

FRPSDUHG WR WKH FUHDWLRQ DQG PDLQWH�
QDQFH RI WKH GDWDEDVH LWVHOI�

'LVFXVVLRQ

:KLOH DQHFGRWDO HYLGHQFH VXJJHVWV
WKDW %HO -RXU LV D XVHIXO VHUYLFH WKDW
PHHWV WKH JRDOV RXWOLQHG DERYH� QR
IRUPDO VWXG\ RI LWV LPSDFW KDV \HW
EHHQ GRQH� 7KH DXWKRU SODQV D VXUYH\
RI %HO -RXU XVHUV� FRPELQHG ZLWK D

VWXG\ RI GDWDEDVH XVDJH DV UHFRUGHG

E\ WKH :HE VHUYHU ORJV� ,QIRUPDWLRQ
DERXW WKH DFWXDO XVHU SRSXODWLRQ RI
WKH GDWDEDVH ZRXOG DOORZ VHUYLFHV WR

EH GHVLJQHG WKDW EHWWHU PHHW WKH DXGL�
HQFH
V QHHGV� $ VXUYH\ ZRXOG UHYHDO
ZKLFK VHUYLFHV ZRXOG EH WKH PRVW
XVHIXO DGGLWLRQV WR WKH GDWDEDVH� DQG
ZKLFK DVSHFWV RI WKH FXUUHQW VHUYLFH
DUH QRW PHHWLQJ XVHU QHHGV�

$ GDWDEDVH WKDW IRFXVHV RQ FXU�

UHQW UHVRXUFHV UHTXLUHV UHJXODU PDLQ�
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QHWVFDSH� %HO -RXU �%XVLQHVV DPL (FRQRPLFV /RFDWRU IRU MRXUQDOV DW 5XWJHUV�
ILOH (GLW 9LHZ *R &RPPXQLFDWRU

B�



%RRNPDUNV W� /RFD.XW IUWWS ��P VHH � UXWJHUV HGX�EHOMRXU�GHWDLOD� FIP"+�����

+HOS

$ :KDUV 5HODWHG ---

)LQG 
 EURNHQ OLQN" ,QDFFXUDWH LQIRUPDWLRQ" 3OHDVH VHQG FRUUHFWLRQV� DGGLWLRQV� DQG VXJJHVWLRQV WR 5\DQ :RPDFN� UZRPDFNAUFL�UXWJHUV�HGX

HIMRXU 'HWDLOHG 5HVXOWV
-RXUQDO RI HFRQRPLF
EHKDYLRU DQG
RUJDQL]DWLRQ

7LWOH� -RXUQDO RI HFRQRPLF EHKDYLRU DQG RUJDQL]DWLRQ
)XOO 7H[W� KWWR��
�ZZZ�}FLHQFmGLUHFW FRP�}FLHQFH�LRXUQDL���6�����

'DWHV RI RQOLQH DYDLODELOLW\� ���� � FXUUHQW

$ERXW WKH -RXUQDO� IDWWS�I$YZZ�HOVHYLHU�QO�ORFD:LVDQ���������
3XEOLVKHU� (OVHYLHU

3XEOLVKHU KRPHSDJH� KWWS��"ZZZ�HOVHYLHU�QO
3ULQW KROGLQJV DW� $/(; '$1$

'DWHV RI 3ULQW $YDLODELOLW\� �����FXUUHQW

:HE RI 6FLHQFH $EEUHYLDWLRQ� M HFRQ EHKDY RUJDQ
&LWDWLRQV WR DUWLFOHV LQ WKLV -RXUQDO IURP ���

��������� �IURP :HE RI 6FLHQFH�
,QGH[HG LQ� (FRQ/LW

JJDUFK $JDLQ

)LJXUH �� 'HWDLOHG 5HVXOWV 6FUHHQ

WHQDQFH WR PDLQWDLQ LWV XVHIXOQHVV� ,W
UHPDLQV WR EH VHHQ KRZ PXFK PDLQWH�
QDQFH %HO -RXU ZLOO UHTXLUH� ,I SXEOLVK�
HUV
 85/V UHPDLQ UHODWLYHO\ VWDEOH�
DQG WKH OLEUDU\ GRHV QRW IUHTXHQWO\
VZLWFK DPRQJ GLIIHUHQW MRXUQDO
SURYLGHUV� WKH PDLQWHQDQFH EXUGHQ
VKRXOG EH PDQDJHDEOH� +RZHYHU� LI
WKH :HE HQYLURQPHQW FKDQJHV PRUH

UDSLGO\� WKH GDWDEDVH PD\ UHTXLUH IUH�

TXHQW DQG LQWHQVH UHZRUNLQJ�
%HO -RXU
V XWLOLW\ LV DOVR FORVHO\

UHODWHG WR GHYHORSPHQWV LQ WKH

OLEUDU\
V RQOLQH FDWDORJ DQG WKH :HE
HQYLURQPHQW� 2QH LQVSLUDWLRQ IRU WKH

GHYHORSPHQW RI %HO -RXU ZDV WKH

LQFUHDVLQJ SRSXODULW\ RI OLQN OLVWV RI
RQOLQH MRXUQDOV LQ HFRQRPLFV� VXFK DV

WKRVH DYDLODEOH IURP WKH (FRQ/LW :HE
�

VLWH RU WKURXJK :HE(F 'XH WR WKHLU

VLPSOH IRUPDW DQG FRQYHQLHQFH� VXFK
OLVWV DUH RIWHQ WKH ILUVW VWRS IRU

UHVHDUFKHUV ZKR PD\ EH GDXQWHG E\
WKH FRPSOH[LWLHV RI WKH OLEUDU\
V RQOLQH
FDWDORJ� 6XFK JOREDO MRXUQDO OLVWV DUH

QRW OLQNHG WR WKH OLEUDU\
V KROGLQJV�
DQG PD\ FDXVH IUXVWUDWLRQ ZKHQ WKH
UHVHDUFKHU GLVFRYHUV WKDW PDQ\ RI WKH

MRXUQDOV UHIHUUHG WR DUH LQDFFHVVLEOH�

3URMHFWV VXFK DV MDNH RU GDWDEDVHV OLNH
8OULFK
V RQOLQH PD\ VHUYH DV WKH IRXQ�
GDWLRQ IRU IXWXUH ILQGLQJ DLGV� EXW DW

SUHVHQW WKH\ DUH PRUH FRPSUHKHQVLEOH
WR OLEUDULDQV WKDQ WR WKH JHQHUDO VFKRO�
DUO\ DXGLHQFH�� +RZHYHU� LI OLQNLQJ
DQG DXWKHQWLFDWLRQ PHFKDQLVPV
EHFRPH PRUH VHDPOHVV� VR WKDW SDWURQV
FDQ FKHFN OLEUDU\ KROGLQJV RU DXWKHQWL�
FDWH WKHPVHOYHV IRU DFFHVV GLUHFWO\
IURP DQ LQGH[ RU RWKHU LQWHUPHGLDU\�
WKHQ WKH QHHG IRU D ORFDOO\ GHYHORSHG
VHUYLFH OLNH %HO -RXU PD\ GLPLQLVK�

,Q DGGLWLRQ� DV WKH LQIRUPDWLRQ

UHSRUWHG E\ WKH OLEUDU\
V FDWDORJ

FKDQJHV� WKH LQIRUPDWLRQ SURYLGHG E\
WKH LQWHUPHGLDU\ VHUYLFH PXVW FKDQJH�
)RU H[DPSOH� WKH RQOLQH FDWDORJ DW

5XWJHUV LV EHJLQQLQJ WR LQWHJUDWH SUH�
YLRXVO\ PLVVLQJ UHFRUGV IRU VRPH MRXU�
QDOV LQ IXOO�WH[W GDWDEDVHV OLNH $%,�
,1)250� ,I H�MRXUQDO KROGLQJV LQIRU�
PDWLRQ EHFRPHV DYDLODEOH WKURXJK WKH
RQOLQH FDWDORJ� %HO -RXU ZLOO ORVH VRPH

RI LWV YDOXH�DGGHG TXDOLWLHV� 7KH LQIRU�
PDWLRQ SURYLGHG E\ %HO -RXU PXVW
HYROYH WR DGG QHZ IHDWXUHV RI XVH WR

SDWURQV� RWKHUZLVH LW ZLOO XQQHFHVVDU�
LO\ GXSOLFDWH RWKHU HIIRUWV�

7KH TXHVWLRQ RI ZKLFK IHDWXUHV WR
DGG EHFRPHV FULWLFDO� +DYLQJ WKH

MRXUQDO LQIRUPDWLRQ LQ D IOH[LEOH GDWD�
EDVH IRUPDW FRPELQHG ZLWK DQ LQWHU�
DFWLYH :HE LQWHUIDFH RSHQV PDQ\
SRVVLELOLWLHV� 2QH SRVVLELOLW\ LV WR

GHYHORS D 0\/LEUDU\�VW\OH VHUYLFH�
ZKHUH XVHU SURILOHV DUH VWRUHG DQG
UHVHDUFKHUV FDQ FUHDWH �KRW OLVWV� RI
WKHLU IDYRULWH MRXUQDOV� DORQJ ZLWK
FXVWRPL]HG YLHZV RI WKH UHODWHG MRXU�
QDO LQIRUPDWLRQ� %HO -RXU VKRXOG DOVR
WDNH DGYDQWDJH RI OLQNLQJ WHFKQROR�

JLHV DV WKH\ GHYHORS LQ RUGHU WR
GHOLYHU PRUH LQIRUPDWLRQ WR WKH HQG
XVHU� 7KH VHUYLFH VKRXOG IXQFWLRQ DV D

FHQWUDO QRGH WKDW OLQNV WRJHWKHU WKH

PDQ\ LQIRUPDWLRQ UHWULHYDO VHUYLFHV
DYDLODEOH WR OLEUDU\ SDWURQV� %HO -RXU
FDQ WKXV HYROYH WR UHWDLQ LWV SODFH DV

WKH YLUWXDO FHQWHU RI WKH EXVLQHVV DQG
HFRQRPLFV MRXUQDO FROOHFWLRQ�

&RQFOXVLRQ

%HO -RXU GHPRQVWUDWHV WKH EHQHILWV RI
XVLQJ QHZ GDWDEDVH DQG :HE WHFK�

QRORJLHV WR FUHDWH YDOXH�DGGHG
OLEUDU\ VHUYLFHV WKDW PHHW WKH QHHGV
RI D VSHFLILF JURXS RI SDWURQV�
$OWKRXJK WKH LQLWLDO PHWDSKRU IRU
%HO -RXU ZDV WKH SULQWHG OLVW RI MRXU�
QDOV� XVLQJ DQ LQWHUDFWLYH GDWDEDVH
DOORZV WKH VHUYLFH WR EH PXFK PRUH

WKDQ D PHUH OLVW� :LWK RQO\ D IHZ
FOLFNV RI WKH PRXVH� %HO -RXU DOORZV
SDWURQV WR VHDUFK IRU DQG DFFHVV WKH
FRQWHQWV DQG GHVFULSWLYH LQIRUPD�
WLRQ RI MRXUQDOV LQ D FDUHIXOO\
VHOHFWHG VXEMHFW�VSHFLILF FROOHFWLRQ
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WKDW FURVVHV WKH ERXQGDULHV RI SXE�
OLVKHUV� IRUPDWV� DQG SK\VLFDO ORFD�
WLRQV� -XVW DV D SDWKILQGHU RU

:HE�EDVHG UHVHDUFK JXLGH FDQ GLUHFW

SDWURQV TXLFNO\ WR YDOXDEOH
UHVRXUFHV� %HO -RXU JLYHV UHVHDUFKHUV

JUHDWHU DFFHVV WR WKH GLYHUVH MRXUQDO
FROOHFWLRQV RI D ODUJH� KHWHURJHQHRXV
LQVWLWXWLRQ� 7KH DGGLWLRQDO GHVFULS�
WLYH LQIRUPDWLRQ RQ FLWDWLRQ UDWHV�
LQGH[LQJ� DQG OLQNV WR SDJHV DERXW
WKH MRXUQDO SURYLGH D PRUH FRPSOHWH
SLFWXUH RI WKH MRXUQDO WKDQ WKH VWDWLF

FDWDORJ UHFRUG� 6LQFH WKH FRQWHQWV RI
%HO -RXU DUH XQGHU WKH FRQWURO RI WKH
VXEMHFW ELEOLRJUDSKHU� WKH FROOHFWLRQ
KDV D ZHOO�GHILQHG VFRSH� )UHH
UHVRXUFHV FDQ EH DGGHG LI WKH\ DUH RI
VFKRODUO\ TXDOLW\� DQG LUUHOHYDQW

MRXUQDOV WKDW PD\ EH SDUW RI D VXE�
VFULEHG SDFNDJH FDQ EH UHPRYHG
IURP WKH GDWDEDVH� $V WKH VFKRODUO\
MRXUQDO HQYLURQPHQW H[SHULPHQWV
ZLWK H�SULQWV DQG RWKHU IRUPV RI
RQOLQH FROODERUDWLRQ WKDW FRPSHWH
ZLWK PRUH WUDGLWLRQDOಧDQG H[SHQ�
VLYHಧFRPPHUFLDO SXEOLFDWLRQV� WKLV
IHDWXUH RI WKH GDWDEDVH WDNHV RQ

DGGHG YDOXH�
7KH EHQHILWV RI VXFK D VXEMHFW�VSH�

FLILF HQKDQFHG MRXUQDO ILQGHU PXVW EH
ZHLJKHG DJDLQVW WKH FRVWV LQ WLPH DQG
HIIRUW UHTXLUHG WR GHYHORS DQG PDLQ�
WDLQ LW� DQG DJDLQVW WKH SRWHQWLDO IRU

IUDJPHQWDWLRQ DPRQJ GLIIHUHQW JDWH�
ZD\V WR OLEUDU\ UHVRXUFHV� :KLOH WKH
RQOLQH FDWDORJ UHPDLQV WKH IRXQGDWLRQ
DQG GDWDEDVH RI UHFRUG IRU WKH

OLEUDU\
V FROOHFWLRQV� WKHUH LV URRP IRU

SURMHFWV WKDW EXLOG RQ WKLV IRXQGDWLRQ
DQG H[SDQG LW LQ QHZ GLUHFWLRQV�
*LYHQ WKH KHWHURJHQHRXV DQG SK\VL�
FDOO\ GLVSHUVHG QDWXUH RI EXVLQHVV
DQG HFRQRPLFV FROOHFWLRQV DW 5XWJHUV�
DORQJ ZLWK WKH FXUUHQW IOXFWXDWLQJ
HQYLURQPHQW IRU MRXUQDOV� %HO -RXU
FOHDUO\ PHHWV D QHHG� +RZHYHU� DV WKH
VFKRODUO\ SXEOLVKLQJ DQG OLEUDU\ HQYL�
URQPHQWV HYROYH� %HO -RXU� DQG VLPLODU
SURMHFWV� PXVW FKDQJH WR PHHW WKH

SDWURQ
V JUHDWHVW QHHGV IRU LQIRUPD�
WLRQ RUJDQL]DWLRQ DQG DFFHVV� )XUWKHU

VWXG\ LV QHHGHG WR GHWHUPLQH H[DFWO\
ZKDW W\SHV RI FXVWRPL]HG VHUYLFHV
ZLOO PRVW EHQHILW SDWURQV� %HFDXVH %HO
-RXU LV EXLOW RQ D IOH[LEOH DQG DGDSW�
DEOH SODWIRUP� LW FDQ EH HDVLO\ DGDSWHG
WR SDWURQV
 FKDQJLQJ QHHGV LQ WKH
IXWXUH�

5HIHUHQFHV DQG 1RWHV

�� %HO -RXU� $FFHVVHG -XQH ��� �����
ZZZ�VFF�UXWJHUV�HGX�EHOMRXU�

�� 6WHYH 6KDGOH DQG $OH[ :DGH�
�3XWWLQJ ,W $OO 7RJHWKHU� 7KH ,QYROYHPHQW

RI 7HFKQLFDO 6HUYLFHV� 3XEOLF 6HUYLFHV� DQG
6\VWHPV WR &UHDWH D :HE�EDVHG 5HVRXUFH

&ROOHFWLRQ�� 6HULDOV /LEUDULDQ ��� QR� ���
������� ������

�� &DUROH $� .LHKO DQG (GZDUG +�

6XPPHUV� �&RPSUHKHQVLYH $FFHVV WR

3HULRGLFDOV� $ 'DWDEDVH 6ROXWLRQ�� /LEUDU\
&ROOHFWLRQV� $FTXLVLWLRQV� DQG 7HFKQLFDO
6HUYLFHV ��� QR� � ������� ������ .DUHQ 5�

+DUNHU� �2UGHU 2XW RI &KDRV�� /LEUDU\
&RPSXWLQJ ��� QR� � ������� ������

�� +HUEHUW 9DQ GH 6RPSHO� �*HQHU�

DOL]LQJ WKH 2SHQ 8UO )UDPHZRUN %H\RQG
5HIHUHQFHV WR 6FKRODUO\ :RUNV�� '�/LE

0DJD]LQH �� QR� ��� ������� $FFHVVHG

-XQH �� ����� ZZZ�GOLE�RUJ�GOLE�MXO\���
YDQGHVWRPSHO �Y��DQGHVWRPSHO�KWPO�

�� 5REHUW '� &DPHURQ� �1RW -XVW
(�-RXUQDOV� 3URYLGLQJ DQG 0DLQWDLQLQJ
$FFHVV WR 6HULDOV DQG 6HULDO ,QIRUPDWLRQ

WKURXJK WKH :RUOG :LGH :HE�� 6HULDOV
/LEUDULDQ ��� QR� ��� ������� �������

�� 5RQ -DQW]� �3URYLGLQJ $FFHVV WR

8QLTXH ,QIRUPDWLRQ 6RXUFHV� $ 5HXVDEOH
3ODWIRUP IRU 3XEOLVKLQJ %LEOLRJUDSKLF
'DWDEDVHV RQ WKH :HE�� /LEUDU\ +L 7HFK ���
QR� � ������� ������

�� (FRQ/LW� $FFHVVHG -XQH �� �����
ZZZ�HFRQOLW�RUJ�HFRQOLW�HOOLVWMQ�KWPO�
:HE(F� $FFHVVHG -XQH �� �����ZZZ�
KHOVLQNL�IL�:HE(F�MRXPDOV�KWPO�

�� 'DQLHO &KXGQRY� &\QWKLD &URRNHU�
DQG .LPEHUO\ 3DUNHU� �-DNH� 2YHUYLHZ
DQG 6WDWXV 5HSRUW�� 6HULDOV 5HYLHZ ��� QR�
� ������� ������
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7XWRULDO

'HVLJQLQJ D /LEUDU\
6WDII &RPSXWHU
7UDLQLQJ 3URJUDP�
,PSOHPHQWDWLRQ RI &RUH
&RPSHWHQFLHV

&ROOHHQ &XGG\ DQG 7ULVKD
6WHYHQVRQ 0HGHLURV

7KURXJK D SURFHVV RI GDWD JDWKHULQJ DQG

DQDO\VLV DORQJ ZLWK D UHYLHZ RI FXUUHQW
OLEUDU\ OLWHUDWXUH� D QHHG ZDV LGHQWLILHG WR

HVWDEOLVK D FRQWLQXXP RI VWDII WUDLQLQJ LQ

WHFKQRORJ\� 7KH HGXFDWLRQDO QHHGV RI
OLEUDU\ VWDIIDW WKH (KUPDQ 0HGLFDO /LEUDU\
�(0/� RI 1HZ <RUN 8QLYHUVLW\ 6FKRRO RI
0HGLFLQH ZHUH DVVHVVHG YLD REVHUYDWLRQ�
LQWHUYLHZV� ORJJLQJ LQFRPLQJ TXHVWLRQV DW

SXEOLF VHUYLFH DUHDV� DQG UHYLHZLQJ
+HOSOLQH H�PDLOV� 'DWD JDWKHUHG GXULQJ WKH
DVVHVVPHQW DVVLVWHG LQ WKH GHYHORSPHQW DQG
GHVLJQ RI D VWDII WUDLQLQJ SURJUDP DQG ZLOO
EH XVHG LQ SURMHFW HYDOXDWLRQ� 7KLV WXWRULDO
RXWOLQHV D SURFHVV RI GHVLJQLQJ DQG LPSOH�
PHQWLQJ D VWDIIFRPSXWHU�WUDLQLQJ SURJUDP
ZKLOH SURYLGLQJ JHQHUDO WLSV DQG VWUDWHJLHV�

7KH (KUPDQ 0HGLFDO /LEUDU\ �(0/�
KDV VL[W\�RQH )7( VWDII� D PL[ RI SUR�
IHVVLRQDO DQG SDUDSURIHVVLRQDOV
ZRUNLQJ ERWK SDUW� DQG IXOO�WLPH� 7KH
PDMRULW\ RI VWDII DUH RQVLWH� KRZHYHU�
DERXW � SHUFHQW ZRUN DW DIILOLDWHG
OLEUDULHV RIIVLWH DW EUDQFK IDFLOLWLHV�
7KH OHYHO RI FRPIRUW ZLWK WHFKQRORJ\
DQG FRPSXWHU SURILFLHQF\ YDULHV

JUHDWO\ DPRQJ VWDII� (DFK VWDII PHP�
EHU KDV DFFHVV WR D SHUVRQDO FRPSXWHU

&ROOHHQ &XGG\ �FXGG\#OLEUDU\�PHG�Q\X�
HGX� LV WKH 6\VWHPV /LEUDULDQ DW WKH
(KUPDQ 0HGLFDO /LEUDU\� 1HZ <RUN

8QLYHUVLW\ 6FKRRO RI 0HGLFLQH� 7ULVKD
6WHYHQVRQ 0HGHLURV �WPHGHLURV#
SXUQHOO�RUJ� LV FXUUHQWO\ /LEUDU\ 'LUHFWRU DW
WKH 3XUQHOO 6FKRRO LQ 3RWWHUVYLOOH� 1HZ

-HUVH\� 3UHYLRXVO\� VKH VHUYHG DV

&RRUGLQDWRU RI 8VHU 6HUYLFHV DW WKH

(KUPDQ 0HGLFDO /LEUDU\ RI WKH 1HZ <RUN

8QLYHUVLW\ 6FKRRO RI 0HGLFLQH�

DQG PRVW VWDII PHPEHUV VHUYH WKH

SXEOLF DW RQH RI WKUHH DUHDV� WKH FLUFX�
ODWLRQ GHVN� WKH LQIRUPDWLRQ GHVN� RU
WKH FRPSXWHU PHGLD FHQWHU� $OO SUR�
IHVVLRQDO OLEUDULDQV DQG VHYHUDO SDUD�
SURIHVVLRQDOV VWDII WKH OLEUDU\
V
LQIRUPDWLRQ GHVN� 7KH OLEUDU\
V FRP�

SXWHUV DUH D PL[ RI SODWIRUPV DQG

RSHUDWLQJ V\VWHPV ZLWK DERXW �� SHU�
FHQW RI VWDII XVLQJ :LQGRZV SODW�
IRUPV DQG �� SHUFHQW RI VWDII XVLQJ
0DFLQWRVKHV� $SSUR[LPDWHO\ �� SHU�
FHQW RI WKH SXEOLF FRPSXWHUV DUH

:LQGRZV�EDVHG�

7KURXJK GDWD JDWKHULQJ DQG

DQDO\VLV� D QHHG ZDV GHWHUPLQHG WR

HVWDEOLVK D EDVH OHYHO RI FRPSXWHU
FRPSHWHQFLHV IRU DOO OLEUDU\ VWDII�

$OWKRXJK WKH\ ZHUH HOLJLEOH WR WDNH

PLFURFRPSXWHU FODVVHV LQ 06 2IILFH

DSSOLFDWLRQV RIIHUHG E\ WKH LQVWLWX�
WLRQ DW ODUJH DV ZHOO DV ,QWHUQHW WUDLQ�

LQJ FRXUVHV RIIHUHG E\ WKH OLEUDU\�
WKHUH KDG QHYHU EHHQ DQ\ IRUP RI
RQVLWH VWDII FRPSXWHU WUDLQLQJ� ,W ZDV
GHWHUPLQHG WKDW DQ RQJRLQJ� PDQGD�
WRU\� IRUPDO WUDLQLQJ SURJUDP IRU DOO

OLEUDU\ VWDII ZRXOG SURYH PRVW

DGYDQWDJHRXV�
7KH SURMHFW DV FRQFHLYHG E\ WKH

V\VWHPV OLEUDULDQ DQG WKH FRRUGLQDWRU
IRU XVHU VHUYLFHV KDG WZR PDLQ REMHF�
WLYHVಧILUVW� WR LPSURYH WKH VWDII
V

DELOLW\ WR WURXEOHVKRRW WKHLU RZQ

GHVNWRS PDFKLQHV� DQG VHFRQG� WR

LPSURYH WKH OHYHO RI DVVLVWDQFH SUR�
YLGHG WR SDWURQV LQ SXEOLF VHUYLFH

DUHDV� $Q XSFRPLQJ OLEUDU\ UHQRYD�

WLRQ ZRXOG FRPELQH DOO SRLQWV RI

SXEOLF VHUYLFH LQWR RQH ORFDWLRQ� 7KLV

WRR ZDV FRQVLGHUHG LQ WKH QHHG IRU D

FRUH OHYHO RI VNLOOV�

7RS�OHYHO OLEUDU\ DGPLQLVWUDWRUV
ZHUH TXHULHG GXULQJ RQH RI WKHLU UHJ�
XODU ZHHNO\ PHHWLQJV WR DVFHUWDLQ

WKHLU LQWHUHVW LQ VXFK D SURMHFW DQG WR

GHWHUPLQH LI VXFK D SURJUDP ZRXOG

EH VXSSRUWHG� 2QFH YHUEDO DSSURYDO
ZDV UHFHLYHG IURP WKH OLEUDU\ GLUHF�

WRU� SURMHFW GHYHORSPHQW JRW XQGHU�
ZD\� ,W LV YLWDO WR JHW WKH VXSSRUW RI
WKH OLEUDU\ GLUHFWRU DQG GHSDUWPHQW
KHDGV EHIRUH VXFK DQ XQGHUWDNLQJ�
7KHUH PXVW EH D EX\�LQ DW DOO OHYHOV�
EXW UDOO\LQJ GHSDUWPHQW KHDGV DW WKH

RQVHW SURYHG WR EH DQ LPSRUWDQW VWHS
LQ VHFXULQJ DWWHQGDQFH DQG RYHUDOO

VXSSRUW RI DOO VWDII PHPEHUV IRU WKH

WUDLQLQJ SURJUDP�

'DWD *DWKHULQJ DQG
$QDO\VLV

$ OLWHUDWXUH UHYLHZ LV D JRRG VWDUW LQ

GHYHORSLQJ DQ RQJRLQJ WUDLQLQJ SUR�
JUDP� $ UHYLHZ RI DUWLFOHV RQ VWDII

FRPSXWHU WUDLQLQJ UHLQIRUFHG WKH
YDOXH RI VXFK DQ XQGHUWDNLQJ� %\ IXU�
WKHU IRFXVLQJ WKH OLWHUDWXUH UHYLHZ RQ

DFDGHPLF OLEUDULHV� JRRG VWDUWLQJ
SRLQWV IRU DFWXDO SURJUDP GHVLJQ
EHJDQ WR HPHUJH� ,Q WKH DFDGHPLF
LQVWLWXWLRQV� LQ�KRXVH WUDLQLQJ SUR�
JUDPV ZHUH PRUH OLNHO\ WR EH GHYHO�

RSHG DQG LPSOHPHQWHG� ZKLOH

WUDLQLQJ SURJUDPV LQ FRUSRUDWH VHW�

WLQJV WHQGHG WR EH RXWVRXUFHG� VRPH�
WKLQJ WKDW OLEUDU\ EXGJHWV GR QRW

RIWHQ SURYLGH IRU� $FDGHPLF OLEUDULHV�
LQ SDUWLFXODU� DUH DEOH WR XVH YDOXDEOH
VWDII UHVRXUFHV WR FXOO LQVWUXFWRUV DQG

EXGJHW FRQVWUDLQWV KDYH UHLQIRUFHG
WKH GR�LW�\RXUVHOI DWWLWXGH LQ PDQ\
LQGLYLGXDO OLEUDULHV�

$ WUDLQLQJ PRGHO GHVLJQHG IRU WKH
8QLYHUVLW\ RI :LVFRQVLQ�0DGLVRQ
ZDV XOWLPDWHO\ DGRSWHG� 7KLV PRGHO

SURYLGHG WKUHH DUHDV IRU WUDLQLQJ� WKH
RSHUDWLQJ V\VWHP� KDUGZDUH EDVLFV
DQG WURXEOHVKRRWLQJ� DQG VRIWZDUH
EDVLFV� � 6HDUFKLQJ VNLOOV DQG WHFK�

QLTXHV ZHUH FRQVLGHUHG DQ LPSRUWDQW
IRXUWK DUHD RI WUDLQLQJ IRU WKH VWDII
WKDW ZRUNHG LQ SXEOLF VHUYLFH DUHDV�

8VLQJ WKHVH IRXU EURDG DUHDV DV D UHF�

RPPHQGHG EDVLV� LW LV LPSRUWDQW WR
QH[W JHW OLEUDU\�VSHFLILF LQIRUPDWLRQ
WR FRYHU LQ HDFK FODVV� 6WDUWLQJ ZLWK D

EDVLF PRGHO LV KDQG\� EXW LQ RUGHU IRU
WKH FRXUVHV WR EH WUXO\ HIIHFWLYH DW

LQGLYLGXDO OLEUDULHV� FRXUVH GHVLJQHUV
PXVW XQGHUVWDQG ZKLFK DUHDV DUH

GHHPHG WKH PRVW LPSRUWDQW E\ WKHLU
VWDII DQG DOVR ZKLFK DUHDV DUH FDXVLQJ
WKH PRVW SUREOHPV RU FRPSXWHU
GRZQ�WLPH�

)RXU PHWKRGV ZHUH XVHG WR

JDWKHU LQIRUPDWLRQ SHUWLQHQW WR WKH
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(0/� UHYLHZLQJ +HOSOLQH H�PDLO ORJV�
ORJJLQJ TXHVWLRQV DW SXEOLF VHUYLFH

SRLQWV� REVHUYLQJ VWDII� DQG LQWHU�

YLHZLQJ VWDII� 6WDII DQG SDWURQV DUH

HQFRXUDJHG WR UHSRUW DOO FRPSXWHU
SUREOHPV WR +HOSOLQH� DQ H�PDLO DOLDV
WKDW LV GLUHFWHG WR DOO PHPEHUV RI WKH

OLEUDU\
V V\VWHPV VWDII� 6\VWHPV VWDII
LV WKHQ HQFRXUDJHG WR UHVSRQG WR

SUREOHPV DQG VXP XS WKH VROXWLRQ
IRU WKH +HOSOLQH DOLDV� 7KHVH V\VWHPV�
VWDII UHSOLHV� MXQN PDLO� DQG DOO GXSOL�
FDWH PHVVDJHV ZHUH UHPRYHG IURP
WKH ORJV� WKH UHPDLQLQJ H�PDLO PHV�

VDJHV ZHUH DQDO\]HG IRU WZR WKUHH�
PRQWK WLPH SHULRGV LQ ����� 7KH

SUREOHPV UHSRUWHG ZHUH DVVLJQHG WR

RQH RI WKLUWHHQ FDWHJRULHV WKDW
EHFDPH DSSDUHQW DV WKH +HOSOLQH ORJV
ZHUH UHYLHZHG� 2I WKHVH DUHDV� SULQW�
LQJ SUREOHPV ZHUH WKH PRVW IUH�

TXHQWO\ UHSRUWHG� IROORZHG E\
KDUGZDUH DQG QHWZRUN SUREOHPV�
2WKHU SUREOHP DUHDV XQFRYHUHG
LQFOXGHG� JHQHUDO VRIWZDUH LVVXHV�
SUREOHPV XVLQJ 0LFURVRIW 2IILFH�
QRQERRWLQJ RU IUHH]LQJ RI FRPSXWHUV�
SUREOHPV DFFHVVLQJ VHUYHUV� VWXGHQW
DFDGHPLF FRXUVHZDUH� H�PDLO� :HE�
EURZVHU SUREOHPV� FRPSXWHU EDFNXS�
WHUPLQDO SUREOHPV� DQG SUREOHPV
ZLWK ORFDOO\ DGPLQLVWHUHG GDWDEDVH
DFFRXQWV� 7KHVH WKLUWHHQ FDWHJRULHV
ZHUH WKHQ DVVLJQHG WR RQH RI WKH IRXU

WUDLQLQJ DUHDV� &DWHJRULHV ZLOO GLIIHU
EHWZHHQ LQVWLWXWLRQV JLYHQ WKHLU LQGL�
YLGXDO QHHGV� ,I WKLV DQDO\VLV ZDV

FRPSOHWHG WRGD\ RQ PRUH UHFHQW ORJV�
GLIIHUHQW FDWHJRULHV PLJKW HPHUJH�

5HDOL]LQJ WKDW DOO FRPSXWHU SURE�
OHPV DUH QRW UHSRUWHG WR V\VWHPV VWDII
YLD H�PDLO� LW LV LPSRUWDQW WR KDYH
RWKHU PHDQV RI GDWD JDWKHULQJ�
7KHUHIRUH� VWDII SDUWLFLSDWHG LQ WKH

VWXG\ E\ ORJJLQJ TXHVWLRQV DQG SURE�
OHPV DW SXEOLF VHUYLFH DUHDV�

$GGLWLRQDOO\� WKH V\VWHPV VWDII

ORJJHG DOO SUREOHPV UHSRUWHG YLD

SKRQH RU LQ SHUVRQ� /RJV ZHUH NHSW
IRU RQH�ZHHN SHULRGV DW WKH FLUFXOD�
WLRQ GHVN� WKH LQIRUPDWLRQ GHVN� WKH
FRPSXWHU PHGLD FHQWHU� HGXFDWLRQDO
VHUYLFHV� DQG WKH OLEUDU\ V\VWHPV
RIILFH� 7KHVH ORJV FDQ EH UHYLHZHG WR

DVVLVW ZLWK DGGLQJ SHUWLQHQW PDWHULDO

WR HDFK RI WKH IRXU EURDG FRXUVH

DUHDV� WKH RSHUDWLQJ V\VWHP� KDUG�
ZDUH WURXEOHVKRRWLQJ� VRIWZDUH WURX�

EOHVKRRWLQJ� DQG VHDUFKLQJ VNLOOV DQG
WHFKQLTXHV�

2EVHUYDWLRQ DQG LQWHUYLHZV ZLWK

OLEUDU\ VWDII VKRXOG EH XVHG WR IOHVK
RXW WKH SURFHVV WR ILQG RXW LI WKHUH DUH

SUREOHP DUHDV WKDW VLPSO\ DUH QRW

EHLQJ UHSRUWHG� 2EVHUYDWLRQ DQG
LQWHUYLHZV SURYHG WR EH WKH PRVW GLI�
ILFXOW RI GDWD�JDWKHULQJ PHWKRGV WR

FDUU\ RXW� EXW XOWLPDWHO\ WKH LQIRUPD�
WLRQ JDWKHUHG WKHUHE\ ZDV XVHIXO DQG
LV UHFRPPHQGHG WR RWKHUV FRPSOHWLQJ
WKLV SURFHVV� ,W ZDV GLIILFXOW WR VLPSO\
REVHUYH DQG OHW WKH SUREOHP UXQ LWV
FRXUVH ZLWKRXW MXPSLQJ LQ WR DVVLVW�
6RPH VWDII VHHPHG QHUYRXV GXULQJ WKH
LQWHUYLHZ SURFHVV� DQG VRPH IHOW WKDW

WKH\ ZHUH EHLQJ HYDOXDWHG� ,W ZDV

LPSRUWDQW IRU WKH REVHUYHU WR VWUHVV

WKH JRDOV RI WKH SURMHFW FOHDUO\ GXULQJ
WKHVH SURFHVVHV�

&RXUVH 'HVLJQ
$IWHU DQDO\]LQJ WKH GDWD LW ZDV

GHFLGHG WR VSOLW WKH WUDLQLQJ LQWR WZR
VHFWLRQV� EDVLF FRPSXWHU FODVVHV DQG
LQIRUPDWLRQ VHUYLFHV FODVVHV� &RXUVH

GHVLJQ ZRXOG IRFXV RQ EDVLF FRP�

SXWHU FODVVHV ILUVW� DQG LQIRUPDWLRQ
VHUYLFHV FODVVHV ZRXOG EH GHVLJQHG
DQG WDXJKW XSRQ FRPSOHWLRQ RI WKH
ILUVW URXQG RI FRPSXWHU WUDLQLQJ� 7KH
EDVLF FRPSXWHU FODVVHV FRQVLVWHG RI
VL[ FRXUVHV� LQFOXGLQJ� 7KH 2SHUDWLQJ
6\VWHP� &RPSXWHU +DUGZDUH DQG

7URXEOHVKRRWLQJ� 1HW $SSOLFDWLRQV�
3URWHFWLQJ <RXU &RPSXWHU� 7KH
2QWLPH &DOHQGDU �VFKHGXOLQJ VRIW�
ZDUH�� DQG ,QWURGXFWLRQ WR 0LFURVRIW
2IILFH� %HFDXVH VWDII XVH WZR GLIIHUHQW
KDUGZDUH SODWIRUPV LW ZDV QHFHVVDU\
WR GHVLJQ VHFWLRQV IRU ERWK :LQGRZV
DQG 0DFLQWRVK XVHUV�

7KH WRSLFV FRYHUHG LQ HDFK
:LQGRZV FODVV DUH RXWOLQHG LQ WKH ILJ�
XUH� VLPLODU REMHFWLYHV ZHUH PHW LQ
WKH 0DFLQWRVK FODVVHV� .H\ HOHPHQWV
RI WKH :LQGRZV DQG 0DFLQWRVK RSHU�
DWLQJ V\VWHPV ZHUH FRYHUHG LQ WKH
ILUVW FRXUVH� &ODVV WZR ZDV D EDVLF

KDUGZDUH DQG WURXEOHVKRRWLQJ FODVV�
7KH LGHD ZDV WR HVWDEOLVK D OLVW RI SUR�
FHGXUHV WR WU\ EHIRUH UHSRUWLQJ D

SUREOHP WR +HOSOLQH� DQG WR KHOS VWDII
IHHO PRUH FRPIRUWDEOH ZLWK DOO WKH
GHYLFHV DWWDFKHG WKHLU FRPSXWHUV�
5HSRUWV RI SULQWLQJ SUREOHPV ZHUH

ZLGHVSUHDG� WKHUHIRUH� VHSDUDWH VHV�

VLRQV IRU HDFK OLEUDU\ SULQWHU ZHUH

RIIHUHG WR VWDII� 7KHVH VHVVLRQV� DERXW
ILIWHHQ PLQXWHV LQ OHQJWK� ZHUH KHOG
LQ HDFK GHSDUWPHQW RU XQLW DQG
IRFXVHG RQ VXFK VNLOOV DV FOHDULQJ
SDSHU MDPV� GHDOLQJ ZLWK FRPPRQ

HUURU PHVVDJHV� DQG UHSODFLQJ WRQHU�

)RXU FODVVHV ZHUH FKRVHQ WR UHSUH�
VHQW WKH DUHD RI VRIWZDUH UHYLHZV� 7KH
LGHD ZDV WR PDNH VWDII PRUH SURGXF�
WLYH XVHUV RI IUHTXHQWO\ XVHG VRIWZDUH

DSSOLFDWLRQV DQG KHOS WKHP WURX�

EOHVKRRW VRIWZDUH HUURUV� 7KH ILUVW
FODVV� 1HW $SSOLFDWLRQV� IRFXVHG RQ

XVLQJ 1HWVFDSH DQG (XGRUD� WKH

OLEUDU\
V VXSSRUWHG EURZVHU DQG
H�PDLO FOLHQW� 7KH VHFRQG FODVV� 3URWHFW�
LQJ <RXU &RPSXWHU� GLVFXVVHG XVLQJ
YLUXV SURWHFWLRQ VRIWZDUH� ILOH EDFNXS
DQG UHFRYHU\� DQG EDVLF VHFXULW\ GRV
DQG GRQ
WV� 7KH WKLUG FODVV IRFXVHG

H[FOXVLYHO\ RQ WKH OLEUDU\
V 2QWLPH
FDOHQGDU V\VWHP� DQG WKH IRXUWK FODVV
ZDV DQ LQWURGXFWLRQ WR 06 2IILFH 6XLWH

SURYLGLQJ SURGXFWLYLW\ WLSV DQG WULFNV�
2XWVLGH RI FRQWHQW� WKHUH DUH VHY�

HUDO DGGLWLRQDO DUHDV WKDW QHHG WR EH
FRQVLGHUHG ZLWK UHJDUG WR FODVV

OHQJWK� ORFDWLRQ� DQG HYDOXDWLRQ
ZKHQ GHVLJQLQJ WKH FRXUVHV� ,W ZDV
GHFLGHG WKDW HDFK FODVV ZRXOG EH
KHOG IRU QLQHW\ PLQXWHV LQ WKH

OLEUDU\
V FRPSXWHU FODVVURRP� 2QOLQH
FRXUVHV ZKLFK PD\ KDYH EHHQ FRQ�

YHQLHQW IRU RIIVLWH VWDII ZHUH UHMHFWHG
IRU WKH LQLWLDO VWDJH RI WKH SURMHFW
EHFDXVH GHYHORSPHQW ZRXOG EH WRR

WLPH FRQVXPLQJ IRU FRXUVH GHYHORS�
HUV DQG QRW DFFRPPRGDWLQJ WR EHJLQ�
QHUV� +RZHYHU� RQOLQH FRXUVHV DUH

EHLQJ FRQVLGHUHG IRU UHYLHZ FRXUVHV�

7KH V\VWHPV OLEUDULDQ ZRXOG WHDFK
FODVVHV ZLWK WKH KHOS RI WKH FRRUGLQD�
WRU RI XVHU VHUYLFHV� 2WKHU OLEUDU\
VWDII DUH UHFUXLWHG DV QHFHVVDU\�

2QH RI WKH PRVW GLIILFXOW FKDO�

OHQJHV LQ GHVLJQLQJ WKH FRXUVHV FDQ
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7LWOH

7KH 2SHUDWLQJ 6\VWHP

%DVLF +DUGZDUH DQG 7URXEOHVKRRWLQJ

1HW $SSOLFDWLRQV

3URWHFWLQJ <RXU &RPSXWHU

8VLQJ WKH 2QWLPH &DOHQGDU

,QWURGXFWLRQ WR 0LFURVRIW 2IILFH

7RSLFV

7KH :LQGRZV GHVNWRS� FUHDWLQJ IROGHUV�
LFRQV� ILOHV� WKH FRQWURO SDQHO� ([SORUHU�
HUURU PHVVDJHV� KRZ WR VWDUW� VKXWGRZQ�
DQG ORJ RQ WR QHWZRUN UHVRXUFHV

:KDW LV D FRPSXWHU� LQSXW DQG RXWSXW
GHYLFHV� VWHS�E\�VWHS JXLGH WR WURX�

EOHVKRRWLQJ� SULQWHU EDVLFV

(XGRUD �FUHDWLQJ PDLOER[HV� DGGUHVV
ERRNV� WRROV� RSWLRQV� DQG VHWWLQJV� LQFOXG�
LQJ GLUHFWRULHV OLNH 3+� PHPRU\ XVDJH
WLSV�� 1HWVFDSH �SUHIHUHQFHV DQG VHWWLQJV�
SOXJLQV� FRPPRQ HUURU PHVVDJHV�

6HFXULW\ GR
V DQG GRQ
WV� LQVWDOOLQJ� XSGDW�
LQJ� DQG PDLQWDLQLQJ YLUXV SURWHFWLRQ� ILOH
EDFNXS DQG UHFRYHU\

&DOHQGDU QDYLJDWLRQ� FDOHQGDU DQG JURXS
W\SHV� VFKHGXOLQJ DSSRLQWPHQWV DQG

PHHWLQJV� JHQHUDO FDOHQGDU PDLQWHQDQFH

.H\ FRQFHSWV RI :RUG� ([FHO� 3RZHU3RLQW�
DQG $FFHVV� :KDW SURJUDP WR XVH" :KHQ"
5HYLHZ RI VWDII TXHVWLRQV

)LJXUH� 7RSLFV LQ :LQGRZV &ODVVHV

EH GHFLGLQJ RQ D OHYHO RI LQVWUXFWLRQ�
GXH WR WKH YDULHG FRPSHWHQF\ OHYHOV RI
VWDII� ,W ZDV GHFLGHG WKDW WKH EHVW

DSSURDFK LQ WKLV FDVH ZRXOG EH WR

PDNH HDFK FRXUVH D EHJLQQHUV�OHYHO
�VR HYHU\RQH FRXOG XQGHUVWDQG WKH

FRQFHSWV� ZKLOH NHHSLQJ WKH SDFH IDVW�
,QWHUPHGLDWH FRXUVHV DUH DGGHG DV

DSSURSULDWH� IRU H[DPSOH� DQ LQWHUPH�
GLDWH�OHYHO FRXUVH IRU WKH OLEUDU\
V FDO�
HQGDU V\VWHP ZDV UHTXHVWHG DQG
FUHDWHG� $OO VWDII DUH HQFRXUDJHG WR

EULQJ VSHFLILF SUREOHPV WR WKH FODVVHV
DQG WR KDYH TXHVWLRQV UHDG\�
&RPSHWHQFLHV ZHUH UHLQIRUFHG E\
UHTXLULQJ FODVV UHJLVWUDWLRQ YLD WKH

OLEUDU\
V FDOHQGDU V\VWHP� 6WDII ZKR
DUH SURILFLHQW LQ RQH RI WKH DUHDV EHLQJ
WDXJKW FDQ RSW RXW RI D FODVV ZLWK SHU�
PLVVLRQ RI WKHLU GHSDUWPHQW KHDG DQG
WKH FRXUVH LQVWUXFWRU�

)LYH RU VL[ VHFWLRQV RI HDFK FRXUVH
ZHUH KHOG IURP $SULO WKURXJK $XJXVW
���� ZLWK PDNH�XS FODVVHV KHOG GXU�

LQJ WKH IDOO RI ����� $GGLWLRQDO FODVVHV
DUH KHOG DV QHZ VWDII MRLQ WKH OLEUDU\

RU QHZ DSSOLFDWLRQV RU VRIWZDUH DUH

DGRSWHG� (DFK SDUWLFLSDQW UHFHLYHV D

FHUWLILFDWH VLJQHG E\ WKH OLEUDU\ GLUHF�
WRU IRU WKH VXFFHVVIXO FRPSOHWLRQ RI D
FRXUVH DQG D FRS\ LV SODFHG LQ WKH

SHUVRQQHO UHFRUG ILOH� $Q HYDOXDWLRQ
IRUP ZDV GHYHORSHG DQG LV JLYHQ WR

HDFK SDUWLFLSDQW IRU HYHU\ FODVV�

)LQDOO\� DWWHQGDQFH LV WDNHQ DQG

UHSRUWV DUH VHQW WR GHSDUWPHQW KHDGV
ZKR IROORZ XS ZLWK WKHLU VWDII

UHJDUGLQJ DWWHQGDQFH� UHOLHYLQJ WKH
LQVWUXFWRUV RI WKLV GXW\� &RXUVH KDQG�
RXWV� V\OODEL� DQG VFKHGXOHV DUH DYDLO�
DEOH RQ WKH OLEUDU\
V :HE VLWH�

(YDOXDWLRQ

$W WKLV SRLQW WKH TXDQWLWDWLYH
UHVHDUFK RQ WKH (0/
V VWDII WUDLQLQJ
SURMHFW LV MXVW EHJLQQLQJ� EXW DQHF�

GRWDO UHVHDUFK KDV SURYHQ WKH FODVVHV
WR KDYH EHHQ D VXFFHVV� ,W ZDV FKDO�

OHQJLQJ WR FRRUGLQDWH D WUDLQLQJ SUR�
JUDP LQ DGGLWLRQ WR RQH
V GD\�WR�GD\

GXWLHV� EXW WKH WLPH ZDV ZHOO VSHQW�
7KH VWDII VHHP PRUH FRQILGHQW LQ

XVLQJ WKHLU FRPSXWHUV DQG KHOSLQJ
RWKHUV� 7KH XVH RI WKH OLEUDU\
V FDOHQ�
GDU V\VWHP KDV LQFUHDVHG� DQG VWDII
DSSHDU WR EH XVLQJ H�PDLO PRUH HIIHF�
WLYHO\ ERWK LQ UHSRUWLQJ FRPSXWHU
UHODWHG SUREOHPV WR +HOSOLQH DQG LQ

JHQHUDO FRPPXQLFDWLRQ�
,QLWLDOO\� WKH LQVWUXFWRUV FRQVLG�

HUHG LPSOHPHQWLQJ D SUH� DQG SRVW�
WHVW RI LQGLYLGXDOV
 FRPSXWHU VNLOOV�
7KLV LGHD ZDV UHMHFWHG EHFDXVH WKH

OLEUDU\ ZDV UHRUJDQL]LQJ LWV GHSDUW�
PHQW VWUXFWXUHV DQG SUHSDULQJ IRU D

UHQRYDWLRQ� DQG LW ZDV IHOW WKDW WHVW�
LQJ WKH VWDII RQ WKHLU FRPSXWHU VNLOOV
ZRXOG FDXVH DGGLWLRQDO VWUHVV�

+RZHYHU� ZLWKRXW SUH� DQG SRVW�WHVWV
LW LV GLIILFXOW WR VKRZ VWDWLVWLFDOO\ VLJ�
QLILFDQW FKDQJHV LQ FRPSXWHU XVH�

,QVWLWXWLRQV GHVLULQJ WR VKRZ VWDWLVWL�
FDO VLJQLILFDQFH VKRXOG FRQVLGHU D

VWDQGDUG SUH� DQG SRVW�WHVW IRU HDFK
FRXUVH�

7KH FRXUVH HYDOXDWLRQV JLYH DQ

LQGLFDWLRQ RI WKH VWXGHQWV
 SHUFHS�
WLRQV RI WKHLU FRPSXWHU NQRZOHGJH
SUH� DQG SRVW�WUDLQLQJ� $Q HYDOXDWLRQ
GHYHORSHG IRU WKH OLEUDU\
V ,QWHUQHW

WUDLQLQJ FRXUVHV ZDV DGDSWHG IRU WKH

FRPSXWHU WUDLQLQJ FRXUVHV� 8VLQJ D

UDWLQJ VFDOH RI RQH �ORZHVW� WR ILYH
�KLJKHVW�� VWXGHQWV ZHUH DVNHG WR UDWH
WKHLU NQRZOHGJH RI WKH VXEMHFW PDWWHU
FRYHUHG EHIRUH DQG DIWHU HDFK FODVV�
2YHUDOO� DQ LQFUHDVH ZDV VHHQ LQ WKH
DWWHQGHHV
 SHUFHSWLRQ RI WKHLU FRP�

SXWHU VNLOOV�
3DUWLFLSDQWV ZHUH DVNHG WR VXJ�

JHVW DUHDV IRU LPSURYHPHQW DQG
IXWXUH WUDLQLQJ RQ WKH HYDOXDWLRQ
IRUPV� )XWXUH WUDLQLQJ ZDV UHTXHVWHG
LQ ILOH PDQDJHPHQW� LQVWDOOLQJ DQG

XQLQVWDOOLQJ VRIWZDUH� :HE SXEOLVK�
LQJ� DQG FOHDQLQJ YLUXVHV� 0RVW SDU�
WLFLSDQWV UHTXHVWHG KDQGRXWV IRU VXFK
DUHDV DV NH\ FRPPDQGV� WURX�

EOHVKRRWLQJ FKHFNOLVWV� DQG OLVWV RI
FRPPRQ HUURU PHVVDJHV� ,QFLGHQWDOO\�
WKHVH GRFXPHQWV ZHUH DYDLODEOH RQ

WKH FRXUVH :HE VLWH� ,W LV QRW DSSDUHQW
LI VWXGHQWV IRXQG WKH PDWHULDOV ODFN�
LQJ RU LI WKH\ ZHUH QRW IXOO\ DZDUH RI
WKH :HE�VLWH UHVRXUFH� 7KHUH ZHUH
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PDQ\ UHTXHVWV IRU ORQJHU DQG PRUH

LQ�GHSWK VHVVLRQV RQ 06 2IILFH�
1HWVFDSH� DQG (XGRUD�

$ FRPSDULVRQ RI SUH� DQG SRVW�
WUDLQLQJ +HOSOLQH ORJV DQG ORJV RI

TXHVWLRQV DW NH\ LQIRUPDWLRQ SRLQWV
KDV EHJXQ� ,W LV KRSHG WKDW WKLV GLIIL�
FXOW SURFHVV ZLOO SURYLGH IXUWKHU
LQIRUPDWLRQ RQ WKH EHQHILWV RI WKH

WUDLQLQJ SURJUDP� ,W LV DOVR KRSHG
WKDW QHZ DUHDV IRU WUDLQLQJ ZLOO

HPHUJH IURP WKLV SURFHVV�

&RQFOXVLRQ

7KLV WXWRULDO LV SURYLGHG DV D EDVLF
PRGHO� ,QGLYLGXDO OLEUDULHV ZLOO QHHG
WR DOWHU WKH VSHFLILFV� EXW E\ IRFXVLQJ
RQ WKH ILYH VWHSV RXWOLQHG DERYHಧ

SHUIRUPLQJ D OLWHUDWXUH UHYLHZ� GDWD
JDWKHULQJ� GDWD DQDO\VLV� FRXUVH

GHVLJQ� DQG FRXUVH HYDOXDWLRQ �DQG
FRQWLQXHG UH�HYDOXDWLRQ�� FRXUVH

LQVWUXFWRUV VKRXOG EH ZHOO RQ WKH

ZD\ WR LPSOHPHQWLQJ DQ RQJRLQJ
VWDII WUDLQLQJ SURJUDP� $ QHZ SRVL�
WLRQ RI FRRUGLQDWRU RI FRPSXWHU
WHFKQRORJ\ WUDLQLQJ ZDV GHYHORSHG
WR DGGUHVV IXWXUH WUDLQLQJ QHHGV RI
ERWK WKH OLEUDU\ VWDII DQG WKH VWDII RI

WKH VFKRRO DW ODUJH� 7KLV SHUVRQ ZLOO
EH UHVSRQVLEOH IRU IXUWKHULQJ WKH

JRDOV RI WKLV SURMHFW E\ GHYHORSLQJ
RQOLQH WXWRULDOV DQG QHZ DUHDV IRU

WUDLQLQJ� 7KH VWDII RI WKH (0/ LV IRU�
WXQDWH WR QRZ KDYH D VWDII PHPEHU
GHGLFDWHG WR VWDII WUDLQLQJ� +RZHYHU�
PXFK FDQ EH JDLQHG E\ D OLWWOH VWDII

FRRSHUDWLRQ DQG EDVLF FRPSXWHU
VNLOOV WUDLQLQJ�

5HIHUHQFH

�� .ULVVRII� $ODQ DQG /HH .RQUDG�

�&RPSXWHU 7UDLQLQJ IRU 6WDII DQG
3DWURQV�� &RPSXWHUV LQ /LEUDULHV ��� QR� �

������� ������

%LEOLRJUDSK\

%DODV� -DQHW� �2QOLQH 7UDLQLQJ 5HVRXUFHV��

&RPSXWHUV LQ /LEUDULHV ��� QR� � �������
������

%UDQGW� ' 6FRWW� �&RPSDUWPHQWDOL]LQJ
&RPSXWHU 7UDLQLQJ�� &RPSXWHUV LQ
/LEUDULHV ��� QR� � ������� ��A���

.LUNSDWULFN� 7HUHVD� �7KH 7UDLQLQJ RI
$FDGHPLF /LEUDU\ 6WDII RQ ,QIRUP�
DWLRQ 7HFKQRORJ\ ZLWKLQ WKH /LEUDULHV
RI WKH 0LQQHVRWD 6WDWH &ROOHJHV DQG

8QLYHUVLWLHV 6\VWHP�� &ROOHJH DQG
5HVHDUFK /LEUDULHV ��� QR� � ������� ������

.UDJHU� 'ZD\QH� �7HFKQRORJ\ 7UDLQLQJ
'LOHPPD�� /HJDO $VVLVWDQW 7RGD\ ��� QR�
� ������� ������

.ULVVRII� $ODQ DQG /HH .RQUDG�

�&RPSXWHU 7UDLQLQJ IRU 6WDII DQG
3DWURQV�� &RPSXWHUV LQ /LEUDULHV ��� QR�
� ������� ������

/LSSHUW� 0DUJUHW� �&RQWLQXLQJ &RPSXWHU
&RPSHWHQFH� $ 7UDLQLQJ 3URJUDP IRU
WKH 
��V�� %XOOHWLQ RI WKH $PHULFDQ

6RFLHW\ IRU ,QIRUPDWLRQ 6FLHQFH ��� QR� �
������� ������

0DUPLRQ� 'DQ� �)DFLQJ WKH &KDOOHQJH�
7HFKQRORJ\ 7UDLQLQJ LQ /LEUDULHV��

,QIRUPDWLRQ 7HFKQRORJ\ DQG /LEUDULHV ���
QR� � ������� �������

0DVVLV� %UXFH (� �+RZ WR &UHDWH DQG

,PSOHPHQW D 7HFKQRORJ\ 7UDLQLQJ
3URJUDP�� $PHULFDQ /LEUDULHV ��� QR� �
������� ������

0HVVPHU� 0D[� �%XLOGLQJ (PSOR\HH
.QRZOHGJH� $ /RRN DW 7UDLQLQJ
3URJUDPV�� 6WUDWHJLF )LQDQFH ��� QR� �
������� ��

0RUJDQ� (ULF /HDVH� �&RPSXWHU /LWHUDF\
IRU /LEUDULDQV�� &RPSXWHUV LQ /LEUDULHV
��� QR� � ������� ��A��

7HQQDQW� 5R\� �7KH 9LUWXDO /LEUDU\
)RXQGDWLRQ� 6WDII 7UDLQLQJ DQG

6XSSRUW�� ,QIRUPDWLRQ 7HFKQRORJ\ DQG
/LEUDULHV ��� QR� � ������� ������
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%RRN 5HYLHZ 7RP =LOOQHU� (GLWRU

,QIRUPDWLRQ $UFKLWHFWXUH
IRU WKH :RUOG :LGH :HE

E\ /RXLV 5RVHQIHOG DQG 3HWHU
0RUYLOOH� 6HEDVWRSRO� &DOLI�� 2
5HLOO\�
����� ���S� ������ �,6%1 ��������

�������

,QIRUPDWLRQ $UFKLWHFWXUH� SXEOLVKHG LQ

����� LV D UHODWLYHO\ ROG ERRN� ,Q
,QWHUQHW WLPH� WKDW
V DW OHDVW D FRXSOH
RI JHQHUDWLRQV DJR� , WKLQN LW
V ZRUWK
DWWHQWLRQ EHFDXVH LW
V D FODVVLF YROXPH
WKDW ZLOO KHOS DQ\RQH LQWHUHVWHG LQ

GHVLJQLQJ D :HE VLWH IURP WKH JURXQG
XS RU DWWHPSWLQJ WR IL[ D :HE VLWH WKDW
LV QRW DV XVDEOH DV LW PLJKW EH�

7KLV LV D ERRN E\ OLEUDULDQV

�DOWKRXJK WKH\
YH PLJUDWHG LQWR WKH
ILHOG RI LQIRUPDWLRQ DUFKLWHFWXUH� EXW
LW LV QRW D ERRN WKDW LV SULPDULO\ IRU
OLEUDULDQV� 7KH ODQJXDJH RI WKH OLEUDU�
LDQ FUHHSV LQ D ELW� PRVW QRWDEO\ ZKHQ
WKH DXWKRUV GLVFXVV FRQWUROOHG YRFDE�

XODU\� EXW WKH UHDO PHDW LV QRW PDVNHG

E\ OLEUDULDQ�VSHDN� 5RVHQIHOG DQG
0RUYLOOH DUH VXEWOHU WKDQ WKDW� 7KH\
SUHVHQW LPSRUWDQW FRQFHSWV WKDW DUH

IDPLOLDU WR OLEUDULDQV EXW FRXFKHG LQ

SODLQ ODQJXDJH WKDW XVHV SOHQW\ RI

H[DPSOHV�
7KH ERRN KLWV WKH JURXQG UXQ�

QLQJ� 5RVHQIHOG DQG 0RUYLOOH UHFRP�

PHQG WKDW WKH SHRSOH ZKR ZLOO EH

EXLOGLQJ D :HE VLWH JHW WRJHWKHU LQ
ZKDW WKH\ FDOO �&RQVXPHU 6HQVLWLYLW\
%RRW &DPS�� LQ ZKLFK WKH\ DLU ERWK
WKH WKLQJV WKH\ KDWH DQG OLNH DERXW
WKH :HE� 8OWLPDWHO\ WKH JRDO LV WR

SURGXFH OLVWV RI WKLQJV WKDW ZRUN DQG
GRQ
W ZRUN DQG XVH WKLV DV D EDFN�

JURXQG IRU WKH DFWXDO GHVLJQ DQG SUR�
GXFWLRQ RI WKH VLWH�

7KH ERRN WKHQ SXOOV EDFN IURP DQ

DFWLYH VWDUW WR GHVFULEH WKH UROH RI WKH
LQIRUPDWLRQ DUFKLWHFW DQG VRPH VXJ�
JHVWLRQV IRU ZKR PLJKW WDNH RQ WKLV
UROH� %HFDXVH PDQ\ SHRSOH DUH XQID�
PLOLDU ZLWK LQIRUPDWLRQ DUFKLWHFWXUH
DQG DUFKLWHFWV� LW LV D JRRG LGHD WR

SURYLGH VRPH FRYHUDJH RI WKHVH
WHUPV DV ZHOO DV FRQWUDVWLQJ WKH UROH
RI WKH LQIRUPDWLRQ DUFKLWHFW ZLWK WKH
UROHV RI RWKHUV RQ WKH GHVLJQ WHDP�

,W
V LPSRUWDQW WR QRWH WKDW WKLV ERRN

WDUJHWV ERWK WKH ODUJH FRPPHUFLDO

SURMHFW ZKHUH LQIRUPDWLRQ DUFKLWHFWV

PLJKW EH SDUW RI DQ RXWVLGH FRQVXOW�

LQJ ILUP DQG WKH VPDOOHU SURMHFW FRQ�
VLVWLQJ RI MXVW D IHZ SHRSOH DQG D

PLQLVFXOH EXGJHW�
&UHDWLQJ D :HE VLWH VWDUWV ZLWK

GHWHUPLQLQJ DQ RUJDQL]DWLRQ VFKHPH�
$Q H[DPSOH RI D RUJDQL]DWLRQ VFKHPH
LV WKH DOSKDEHWLFDO DUUDQJHPHQW RI D
WHOHSKRQH ERRN RU WKH OD\RXW RI D

VXSHUPDUNHW� 7KHVH DUH WZR YHU\ GLI�
IHUHQW VFKHPHV� VXJJHVWLYH RI WKH
ZLGH UDQJH RI SRVVLELOLWLHV� ,W VKRXOG
RUGLQDULO\ WDNH VRPH WLPH WR GHWHU�
PLQH WKH EHVW RUJDQL]DWLRQ VFKHPH RU
VFKHPHV IRU D :HE VLWH� $ GLIIHUHQW
EXW UHODWHG WDVN LV ORRNLQJ DW SRVVLEOH
RUJDQL]DWLRQ VWUXFWXUHV IRU WKH VLWH�
$Q H[DPSOH RI DQ RUJDQL]DWLRQ VWUXF�
WXUH LV WKH KLHUDUFK\� WKH PRVW FRP�

PRQO\ XVHG VWUXFWXUH LQ VLWH GHVLJQ�
2WKHU H[DPSOHV RI :HE VLWH RUJDQL]D�
WLRQ VWUXFWXUH LQFOXGH K\SHUWH[W�
ZKHUH WKHUH DUH �FRQWHQW FKXQNV�
FRQQHFWHG YLD OLQNV� 7KHUH DUH SURV
DQG FRQV WR HDFK VWUXFWXUH DQG WKHVH
DUH ZHOO FRYHUHG E\ 5RVHQIHOG DQG
0RUYLOOH� $Q LQWHUHVWLQJ DVSHFW RI WKH
GLVFXVVLRQ RI RUJDQL]DWLRQ VWUXFWXUHV

LV D VHHPLQJ ELDV WRZDUG D UHODWLRQDO
GDWDEDVH PRGHO� $OWKRXJK RQH FDQ

JOHDQ VRPH RI WKH EHQHILWV RI VXFK D

PRGHO IURP WKH GLVFXVVLRQ RI GDWD�
EDVH LPSOHPHQWDWLRQ� LW
V QRW FOHDU
WKDW WKH DXWKRU
V H[SOLFDWLRQ RI WKLV
PRGHO SURYLGHV D VROLG UDWLRQDOH IRU
LWV XVH�

,I WKLV DOO VRXQGV D ELW FRPSOL�
FDWHG WKDW
V EHFDXVH LW LV� EXW LW
V

LPSRUWDQW WR KDYH D JURXQGLQJ LQ

RUJDQL]DWLRQ VFKHPHV DQG VWUXFWXUHV

EHIRUH WDNLQJ DQ\ IXUWKHU VWHSV LQ WKH

GHVLJQ SURFHVV� 7KH QH[W VWHS LV WR

FRQVLGHU SRVVLEOH QDYLJDWLRQ V\VWHPV
WR HPSOR\� +LHUDUFKLFDO QDYLJDWLRQ
V\VWHPV DUH WKH QRUP� VWDUWLQJ RXW DW

D KRPH VFUHHQ DQG ILOLQJ GRZQ WR

VXEVLGLDU\ SDJHV WKURXJK WKH XVH RI

WRS�OHYHO OLQNV� 5RVHQIHOG DQG

0RUYLOOH SRLQW RXW WKDW WKLV VRUW RI

QDYLJDWLRQ LV RIWHQ RI OLPLWHG XVH DQG

RWKHU QDYLJDWLRQ PHWKRGV VKRXOG EH

FRQVLGHUHG� VXFK DV JOREDO QDYLJD�
WLRQ� ZKHUH LW LV SRVVLEOH RQ DQ\ JLYHQ

SDJH WR QDYLJDWH YLD WRROV VLPLODU WR

QDYLJDWLRQ EDUV� /RFDO QDYLJDWLRQ LV
WKH XVH RI DGGLWLRQDO WRROV IRU D VXE�
VLWH RI WKH ODUJHU VLWH DQG LW LV D FRP�

SOHPHQW� QRW D UHSODFHPHQW� IRU

JOREDO QDYLJDWLRQ�
7KH DXWKRUV DOVR DGGUHVV ODEHOLQJ

V\VWHPV� ,W UHDOO\ WDNHV D OLEUDULDQ �RU
DQ LQIRUPDWLRQ DUFKLWHFW ZKR KDV D

OLEUDULDQ
V WUDLQLQJ� WR DSSUHFLDWH WKH

LPSRUWDQFH RI ODEHOLQJ V\VWHPV� 7KHUH
DUH PDQ\ VSHFLHV RI ODEHOV ZLWKLQ :HE
VLWHV� EXW WKH\ VKRXOG DOO EH FRQVLVWHQW
DQG FOHDU ZLWK HDFK RWKHU DQG ILW LQWR
D FRKHVLYH ZKROH� :KLOH VXFK D GLUHF�
WLYH PD\ VRXQG YDJXH DQG XQFOHDU�
WKH DXWKRUV GR D JRRG MRE RI H[SODLQ�
LQJ WKH LPSRUWDQFH DQG DSSOLFDWLRQ RI
ODEHOLQJ V\VWHPV ZLWKLQ D :HE VLWH� ,Q
WKLV FKDSWHU� WKH\ GLVFXVV FRQWUROOHG
YRFDEXODULHV DQG WKHVDXUL DQG WKH
YDOXH RI WKHLU XVH LQ VHOHFWLQJ DSSUR�
SULDWH ODEHOV� 7KH DXWKRUV HYHQ PHQ�

WLRQ /LEUDU\ RI &RQJUHVV 6XEMHFW
+HDGLQJV� DOWKRXJK WKH\ SRLQW RXW

WKDW JLYHQ LWV JRDO RI GHVFULELQJ �WKH
XQLYHUVH RI NQRZOHGJH�� WKH VXEMHFW
KHDGLQJV DUH ZLOGO\ LQDSSURSULDWH IRU
XVH DV D WKHVDXUXV� 7KH NH\ LV WR ILQG
D QDUURZO\ IRFXVHG WKHVDXUXV VSHFLILF
WR WKH LQIRUPDWLRQ WKH :HE VLWH ZLOO

FDUU\� 2WKHU W\SHV RI WRROV WR FRQVWUXFW
ODEHOLQJ V\VWHPV DUH DOVR FRYHUHG� $OO
LQ DOO� WKLV FKDSWHU ZHOO GHVHUYHV WKH

WZHQW\�ILYH SDJHV GHYRWHG WR LW�

6LPLODUO\� WKHUH LV D FRPSUHKHQ�
VLYH FKDSWHU RQ VHOHFWLQJ LQGH[LQJ
DQG VHDUFKLQJ V\VWHPV� :KLOH PRVW

RI XV WHQG WR WKURZ LQ D VHDUFK

HQJLQH WKDW
V OLQNHG IURP DQ\ SDJH
DQG SHUIRUPV D VLPSOH VHDUFK RQ WKH
HQWLUH VLWH� WKLV LVQ
W QHFHVVDULO\
GHVLUDEOH� ,Q IDFW� WKH FKDSWHU VWDUWV
ZLWK D GLVFXVVLRQ RI LQVWDQFHV ZKHQ

\RX VKRXOG QRW PDNH \RXU VLWH
VHDUFKDEOH� )ROORZLQJ DUH VHFWLRQV

GLVFXVVLQJ VHDUFKLQJ EHKDYLRU DQG
VHDUFK LQWHUIDFH GHVLJQ� 7KH LPSRU�
WDQW SRLQW RI WKLV FKDSWHU LV WKDW

LQGH[LQJ DQG VHDUFKLQJ DUH QRW RQH�
VL]H�ILWV�DOO SURSRVLWLRQV� UHDO ZRUN LV

UHTXLUHG WR GHWHUPLQH KRZ SHRSOH
ZLOO XVH \RXU :HE VLWH DQG WR FRQ�

VWUXFW D VFKHPH WKDW PDWFKHV WKHLU
EHKDYLRU�
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,Q WKHVH EHJLQQLQJ FKDSWHUV�
ZKLFK DFFRXQW IRU D JRRG SRUWLRQ RI
WKH ERRN� HPSKDVLV LV SODFHG RQ WKH
IRXQGDWLRQ SLHFHV RI LQIRUPDWLRQ
DUFKLWHFWXUH� 7KH DXWKRUV WKHQ PRYH

IURP WKHVH IRXQGDWLRQ SLHFHV WR

DFWXDO SUDFWLFH� 7KH ILUVW VWHS LQ FUHDW�

LQJ D :HE VLWH LV UHVHDUFK� ,W
V LPSRU�
WDQW WR VWD\ ZLWK WKLV SURFHVV UDWKHU
WKDQ OHDS LQWR FRQVWUXFWLRQ� 7KLV LV D

FRPPRQ PLVWDNH� SDUWLFXODUO\ ZKHUH
EXGJHWV DUH VPDOO RU ZKHUH WKHUH LV D

UXVK WR JHW �VRPHWKLQJ� XS� QR PDW�

WHU KRZ LOO WKRXJKW RXW WKDW VRPH�
WKLQJ PLJKW EH�

5HVHDUFK PXVW LQFOXGH IDFH�WR�
IDFH PHHWLQJV� 2WKHU W\SHV RI FRP�
PXQLFDWLRQ MXVW GRQ
W ZRUN ZKHQ

GLVFXVVLQJ DQG ZRUNLQJ RQ DQ LQKHU�

HQWO\ YLVXDO PHGLXP� 5RVHQIHOG DQG
0RUYLOOH UHFRPPHQG WKDW WKH ILUVW
LWHP RQ WKH DJHQGD IRU WKH ILUVW PHHW�
LQJ EH D FULWLTXH RI H[LVWLQJ :HE VLWHV�
7KLV FULWLTXH FDQQRW HIIHFWLYHO\ WDNH

SODFH YLD SKRQH RU H�PDLO� :KDW WKH

SDUWLFLSDQWV VD\ LV SDUWO\ D PDWWHU RI
FRQVHQVXV UHDFKHG WKURXJK H[SOR�
UDWLRQ UDWKHU WKDQ MXVW D \HD RU QD\
YRWH� 7KH FULWLTXH DOVR LV DQ LFH�

EUHDNHU� JHWWLQJ WKH PHPEHUV RI WKH
WHDP EHWWHU DFTXDLQWHG� ,I WKHUH LV MXVW
RQH SHUVRQ UHVSRQVLEOH IRU WKH VLWH�
WKDW RQH SHUVRQ VKRXOG SXW WRJHWKHU D
WHDP RI SHRSOH ZKR KDYH D YHVWHG
LQWHUHVW LQ WKH VLWH
V FRQWHQW� ZKHWKHU

WKH\ DUH FROOHDJXHV LQ RWKHU GHSDUW�
PHQWV RI WKH VDPH LQVWLWXWLRQ RU XVHUV
IURP RXWVLGH WKH RUJDQL]DWLRQ�

7KH PHHWLQJV VKRXOG LQFOXGH WKH
GHILQLWLRQ RI JRDOV� LQWHQGHG DXGLHQFH�
DQG FRQWHQW� $OO RI WKLV LV HDV\ HQRXJK
WR XQGHUVWDQG IURP PRVW SHRSOH
V
H[SHULHQFH DQG WKH FOHDU H[SOLFDWLRQ RI
WKH DXWKRUV� &RQWHQW LQYHQWRU\ FRP�

SOHWHV WKH ILUVW VWDJH RI WKH GHVLJQ DQG
LPSOHPHQWDWLRQ SURFHVV� 7KLV LQYHQ�

WRU\ LV GHYHORSHG IURP ZLVK OLVWV DQG
D VHWWLQJ RI SULRULWLHV UHJDUGLQJ LQIRU�
PDWLRQ WR EH LQFOXGHG RQ WKH VLWH�

7KH QH[W VWHSV LQ WKH SURFHVV IDOO
XQGHU WKH KHDGLQJ RI FRQFHSWXDO
GHVLJQ� $V ZLWK WKH UHVW RI WKH ERRN�
WKH UHDGHU PD\ ILQG WKHVH DFWLYLWLHV
DUH FRYHUHG LQ H[WHQVLYH GHWDLO� EXW DV
XVXDO WKH GHYLO LV LQ WKH GHWDLOV�

5RVHQIHOG DQG 0RUYLOOH GLVFXVV WKH

UHVSHFWLYH PHULWV RI KLJK�WHFK ZKLWH
ERDUGV WKDW FDSWXUH ZKDW
V ZULWWHQ
IRU VXEVHTXHQW YLHZLQJ DQG SULQWRXW
YHUVXV IOLS FKDUWV ZLWK D ELW RI OHYLW\�
7KH DXWKRUV
 VWDWH� �:H
UH JXHVVLQJ
PDQ\ RI WKHVH JDGJHWV DUH PRUH WURX�
EOH WKDQ WKH\
UH ZRUWK� 6RUU\ IRU WKH
VNHSWLFLVP� EXW ZKDW GR \RX H[SHFW
IURP OLEUDULDQV"�

0HWDSKRU H[SORUDWLRQ LV DOVR
H[DPLQHG� , DP VNHSWLFDO RI WKH

KHDY\�KDQGHG XVH RI PHWDSKRU LQ
RXU FRPSXWHUL]HG DQG QHWWHG OLIH�
7KH GHVNWRS PHWDSKRU LV XVHIXO� EXW
LW
V XQFOHDU LI ZH ZLOO HYHU HVFDSH LW
WR VRPHWKLQJ WKDW EHWWHU VXLWV RXU

LQFUHDVLQJO\ ,QWHUQHW�FHQWULF OLYHV�

&DWHJRULHV RI PHWDSKRU DUH SUH�
VHQWHG DQG RQH H[DPSOH SURYLGHG LV
RI WKH ,QWHUQHW 3XEOLF /LEUDU\
V �,3/�
UHIHUHQFH FHQWHU �KWWS���ZZZ�LSO�
RUJ�UHI�� 7KH FHQWHU LV JUDSKLFDOO\
UHSUHVHQWHG DV D URRP LQ D OLEUDU\�
ZLWK WKH IULHQGO\ OLEUDULDQ EHKLQG D

GHVN DQG ERRNV ODEHOHG ZLWK
KRWOLQNV WR YDULRXV VXEMHFW DUHDV�

7KLV PDLQO\ ZRUNV ZHOO� EXW WKH
DGGLWLRQ RI D OLQN WR D PXOWL�XVHU

REMHFW RULHQWHG HQYLURQPHQW �022�
UHVXOWV LQ D SRVVLEO\ MDUULQJ DGGLWLRQ
RI D VLJQ SRLQWLQJ WR DQRWKHU URRP�
8QOLNH WKH DXWKRUV� , WKLQN WKLV

PHWDSKRU ZRUNV MXVW ILQH� %XW ZH
YH
DOO VHHQ SOHQW\ RI FDVHV ZKHUH

PHWDSKRU FOXWWHUV D VLWH ZLWK JUDSK�
LFV� -XGLFLRXV XVH RI JUDSKLFV LQ WKH
VHUYLFH RI D PHWDSKRU WKDW DVVLVWV WKH
XVHU LQ QDYLJDWLQJ WKH VLWH LV ZRQ�

GHUIXO� EXW PHWDSKRU LV HDVLO\
DEXVHG�

6FHQDULRV DUH SUHVHQWHG DV

DQRWKHU SDUW RI WKH FRQFHSWXDO GHVLJQ
SURFHVV� 7KH\ DUH VLPSO\ GHVFULSWLRQV
RI KRZ YDULRXV VRUWV RI XVHUV ZRXOG
XVH WKH VLWH� , VD\ �VLPSO\�� EXW WKH
FRQVWUXFWLRQ RI UHDOLVWLF VFHQDULRV FDQ
EH D GDXQWLQJ WDVN� )RU RQH WKLQJ� LI
\RX GRQ
W KDYH HQRXJK RXWVLGHUV
ZRUNLQJ ZLWK \RX WR SXW WRJHWKHU WKH
VLWH SODQ� LW LV YHU\ HDV\ WR PDNH LOO�
FRQFHLYHG DVVXPSWLRQV DERXW XVHUV�
3HUKDSV WKH PRVW FRPPRQ WHQGHQF\
LV WR DVVXPH WKDW XVHUV DUH YHU\ PXFK
OLNH RQHVHOI� EXW RWKHU HTXDOO\ VXVSHFW

DVVXPSWLRQV PD\ EH PDGH� 7KLV LV
WKH VWDJH ZKHUH UHODWLYH RXWVLGHUV

PD\ DVN KDUG TXHVWLRQV WKDW UHVXOW LQ
D EHWWHU VHW RI ZRUNLQJ DVVXPSWLRQV
XQGHUO\LQJ VFHQDULRV�

2QH WKLQJ WKDW 5RVHQIHOG DQG
0RUYLOOH XQGHUHPSKDVL]H LV WKH
LQYROYHPHQW RI XVHUV DW VRPH HDUO\
SRLQW LQ WKH SURFHVV RI GHVLJQ DQG
FRQVWUXFWLRQ� 6FHQDULR EXLOGLQJ LV D

JUHDW SODFH WR EHJLQ XVHU LQYROYH�
PHQW� EXW HYHQ HDUOLHU LV EHWWHU� 8VHUV
RIWHQ WUDYHUVH DQG XWLOL]H D VLWH LQ

ZD\V QHYHU HQYLVLRQHG E\ DUFKLWHFWV
DQG GHVLJQHUV�

1H[W LQ WKH SURFHVV DUH DUFKLWHF�
WXUDO EOXHSULQWV� 7KLV LV WKH SRLQW DW
ZKLFK WKH LQIRUPDWLRQ DUFKLWHFW SXWV
WRJHWKHU D KLJK�OHYHO GLDJUDP RI WKH
VLWH� 7KH KLJK�OHYHO EOXHSULQW �VKRZV
SDJHV� FRPSRQHQWV ZLWKLQ SDJHV�
JURXSV RI SDJHV� DQG UHODWLRQVKLSV
EHWZHHQ SDJHV�� 6RXQGV PRUH OLNH D

GHWDLOHG EOXHSULQW� EXW WKDW ZLOO EH
HYHQ PRUH LQ GHSWK DQG RFFXUV DW WKH
ODVW GHVLJQ VWDJH� 3ULRU WR WKLV WKH

JUDSKLF GHVLJQHU FRPHV IRUZDUG ZLWK
SDJH GHVLJQ LGHDV OHDGLQJ WR SDJH
SURWRW\SHV DQG WKHQ WHPSODWHV� %RWK
WKH KLJK�OHYHO EOXHSULQWV DQG WKH

SDJH GHVLJQ QHHG WR EH DSSURYHG E\
WKH FRPPLWWHH IRUPHG DW WKH SURMHFW
V
EHJLQQLQJ�

$W WKH SURWRW\SH VWDJH WKH JUDSKLF
GHVLJQHU FRPHV WR WKH IRUH DQG
PRXQWV SDJHV IRU HYDOXDWLRQ DQG FUL�

WLTXLQJ� 7KLV LV RQH RI WKH ILUVW RI WKH

WDQJLEOH �GHOLYHUDEOHV�� DQG LW FDQ

GD]]OH� $V 5RVHQIHOG DQG 0RUYLOOH

VXJJHVW� WKLV LV D WLPH ZKHQ HVWKHWLFV
WDNH FHQWHU VWDJH� %XW LWV LPSRUWDQW WR
ORRN DW WKH SURWRW\SH ZLWK VRPHWKLQJ
RI D MDXQGLFHG H\H� 7KH JUDSKLFV FDQ

SOD\ DQ LPSRUWDQW UROH LQ FRPSOH�
PHQWLQJ WKH FRQWHQW RU WKH\ FDQ RYHU�
SRZHU RU FRQIXVH WKH XVHU� ,W
V EHVW WR
XVH D JUDSKLF GHVLJQHU ZLWK :HE

H[SHULHQFH LQVWHDG RI EUHDNLQJ LQ
VRPHRQH IURP WKH SULQW ZRUOG� ,W
V
DOVR LPSRUWDQW WR QRW VSHQG DQ RYHUO\
ORQJ WLPH RQ WKLV SKDVH� , KDYH EHHQ
LQYROYHG LQ D FRUSRUDWH LGHQWLW\ SURM�
HFW ZKHUH ZHHNV ZHUH VSHQW JHWWLQJ
LQWHUHVWHG SDUWLHV WR DJUHH RQ D ORJR� ,
DP VXUH WKLV VDPH SKHQRPHQRQ FDQ
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UHDU LWV XJO\ KHDG LQ :HE SURWRW\S�
LQJ� 7U\ WR JHW SDUWLFLSDQWV WR IRFXV
RQ KRZ WKH JUDSKLFV ZRUN IRU WKH VLWH
DQG ZRUU\ OHVV DERXW WKH HVWKHWLFV RI
WKH JUDSKLFV WKHPVHOYHV�

$V PHQWLRQHG SUHYLRXVO\ WKH SUR�
GXFWLRQ VWDJH LV WKH SRLQW IRU GHWDLOHG
EOXHSULQWV� DV ZHOO DV FRQWHQW PDS�
SLQJ DQG D :HE SDJH LQYHQWRU\� )RU D
VPDOO VLWH WKLV LV IDLUO\ HDV\ WR SXW
WRJHWKHU� DOWKRXJK VPDOO VLWHV WHQG WR

KDYH IHZHU VWDII FRPPLWWHG WR WKH

SURMHFW� )RU ODUJH SURMHFWV WKHUH QHHGV
WR EH D VPDOO FDGUH RI SHRSOH GHGLFDW�

LQJ PXFK RI WKHLU WLPH WR WKH VLWH
V

SODQQLQJ DQG SURGXFWLRQ� ,W
V D ORW RI
ZRUN� $QG WKHQ WKHUH FRPHV WKH
DFWXDO SURGXFWLRQ RI SDJHV� 7HPSODWHV
FDQ KHOS� EXW LW
V VWLOO KDUG ZRUN�

,QIRUPDWLRQ $UFKLWHFWXUH IRU WKH
:RUOG :LGH :HE LV FHUWDLQO\ ZRUWK D

UHDG� ,W
V D IHZ \HDUV ROG� EXW KDV

DJHG PRUH JUDFHIXOO\ WKDQ PDQ\ RWK�
HUV RI LWV LON E\ FRQFHQWUDWLQJ RQ WKH

HVVHQWLDOV� $Q\RQH ZKR FUHDWHV D VLWH
LV DQ LQIRUPDWLRQ DUFKLWHFW ZKHWKHU

WKH\ NQRZ LW RU QRW� ,W
V EHWWHU WR

PDNH FKRLFHV FRQVFLRXVO\ UDWKHU WKDQ
XQFRQVFLRXVO\� , WKLQN WKDW D ZHDN�
QHVV RI WKH ERRN LV D IDLOXUH WR H[SORUH
XVHU WHVWLQJ PRUH H[WHQVLYHO\� EXW
WKLV LV VRPHWKLQJ WKDW LV PLVVHG E\
PRVW ERRNV LQ WKLV FDWHJRU\� $OO LQ DOO�
D ERRN WR UHDG LQ LWV HQWLUHW\ DQG XVH

DV D JXLGH DORQJ WKH ZD\�

,QGH[ WR $GYHUWLVHUV

$[RQL[
LQIR86$

/LEUDU\ 7HFKQRORJLHV
/,7$

FRYHU �
��
��

��� FRYHU �

2&/&
3DFLILF 'DWD &RQYHUVLRQ
7HFKERRNV

FRYHU �
��
��
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,QVWUXFWLRQV WR $XWKRUV

6XEMHFW &RQWHQW

,QIRUPDWLRQ 7HFKQRORJ\ DQG /LEUDULHV �,7$/� SXEOLVKHV PDWH�
ULDO UHODWHG WR DOO DVSHFWV RI OLEUDULHV DQG LQIRUPDWLRQ WHFK�

QRORJ\� LQFOXGLQJ GLJLWDO OLEUDULHV� PHWDGDWD�
DXWKRUL]DWLRQ DQG DXWKHQWLFDWLRQ� HOHFWURQLF MRXUQDOV DQG
HOHFWURQLF SXEOLVKLQJ� WHOHFRPPXQLFDWLRQV� GLVWULEXWHG

V\VWHPV DQG QHWZRUNV� FRPSXWHU VHFXULW\ DQG LQWHOOHFWXDO
SURSHUW\ ULJKWV� WHFKQLFDO VWDQGDUGV� JHRJUDSKLF LQIRUPD�
WLRQ V\VWHPV� GHVNWRS DSSOLFDWLRQV� RQOLQH FDWDORJV DQG

ELEOLRJUDSKLF V\VWHPV� RSWLFDO LQIRUPDWLRQ V\VWHPV� VRIW�
ZDUH HQJLQHHULQJ� XQLYHUVDO DFFHVV WR WHFKQRORJ\� IXWXULV�
WLF IRUHFDVWLQJ� OLEUDU\ FRQVRUWLD� YHQGRU UHODWLRQV� DQG
WHFKQRORJ\ DQG WKH DUWV�

7\SHV RI &RQWULEXWLRQV

,7$/ LQFOXGHV IHDWXUH DUWLFOHV� FRPPXQLFDWLRQV� WXWRULDOV�
UHYLHZV� DQG OHWWHUV WR WKH HGLWRU�

)HDWXUH DUWLFOHV FRQVLVW RI RULJLQDO UHVHDUFK RU

FRPSUHKHQVLYH DQG LQ�GHSWK DQDO\VHV� $OWKRXJK
ORQJHU ZRUNV PD\ EH FRQVLGHUHG� PDQXVFULSWV RI
����� WR ����� ZRUGV DUH PRVW FRPPRQ�

&RPPXQLFDWLRQV FRQVLVW RI EULHI UHVHDUFK UHSRUWV� WHFKQL�
FDO ILQGLQJV� DQG DSSOLFDWLRQ QRWHV� *HQHUDOO\
FRPPXQLFDWLRQV DUH ����� WR ����� ZRUGV LQ OHQJWK�

7XWRULDOV DUH EULHI� LQVWUXFWLRQDO SLHFHV RQ WRSLFV RU LVVXHV
RI UHOHYDQFH�

%RRN UHYLHZV DQG VRIWZDUH UHYLHZV DUH DVVLJQHG E\ WKH

UHVSHFWLYH HGLWRUV�
/HWWHUV WR WKH HGLWRU PD\ EH VXEPLWWHG WR WKH HGLWRU IRU

SRVVLEOH LQFOXVLRQ LQ WKH MRXUQDO�

,QVWUXFWLRQ IRU 6XEPLVVLRQV

�� 6XEPLW RULJLQDO� XQSXEOLVKHG PDQXVFULSWV RQO\� 'R
QRW VXEPLW D PDQXVFULSW EHLQJ FRQVLGHUHG IRU SXEOL�
FDWLRQ HOVHZKHUH� $XWKRUV DUH UHVSRQVLEOH IRU WKH

DFFXUDF\ RI WKH LQIRUPDWLRQ LQ WKH PDQXVFULSW�
LQFOXGLQJ UHIHUHQFHV DQG VWDWLVWLFV�

�� 0DQXVFULSWV VKRXOG EH PDFKLQH�SULQWHG DQG GRXEOH�

VSDFHG� 7ZR FRSLHV VKRXOG EH SURYLGHG� ,W LV QRW QHF�
HVVDU\ WR SURYLGH WKH PDQXVFULSW LQ HOHFWURQLF IRUPDW
XQWLO LW KDV EHHQ DFFHSWHG IRU SXEOLFDWLRQ� $XWKRU
QDPH� WLWOH� DQG DIILOLDWLRQ VKRXOG DSSHDU RQ D VHSD�
UDWH FRYHU SDJH RQO\� 7KLV LQIRUPDWLRQ VKRXOG QRW EH

UHSHDWHG LQ WKH WH[W RI WKH PDQXVFULSW� LQFOXGLQJ WKH
DEVWUDFW� 3DJHV VKRXOG EH QXPEHUHG� $Q DEVWUDFW RI
��� ZRUGV RU OHVV VKRXOG EH SURYLGHG RQ D VHSDUDWH
VKHHW�

�� ,7$/ IROORZV 7KH &KLFDJR 0DQXDO RI 6W\OH� ��WK HGLWLRQ
IRU FDSLWDOL]DWLRQ� SXQFWXDWLRQ� TXRWDWLRQV� WDEOHV�

FDSWLRQV� DQG HOHPHQWV RI ELEOLRJUDSKLF VW\OH� LQFOXG�
LQJ UHIHUHQFHV� 6SHOOLQJ DGKHUHV WR :HEVWHU
V

&ROOHJLDWH 'LFWLRQDU\� ��WK HGLWLRQ�
�� ,QIRUPDWLRQ RQ VXEPLVVLRQ RI HOHFWURQLF FRS\� WDEOHV
DQG LOOXVWUDWLRQV� FRS\ULJKW IRUPV� DQG RWKHU DVSHFWV
RI ILQDO FRS\ ZLOO EH SURYLGHG ZKHQ D PDQXVFULSW
KDV EHHQ DFFHSWHG IRU SXEOLFDWLRQ�

5HYLHZ RI 0DQXVFULSWV

,7$/ LV D UHIHUHHG MRXUQDO XVLQJ GRXEOH�EOLQG UHYLHZLQJ�
7KH HGLWRU DVVLJQV PDQXVFULSWV WR UHYLHZHUV ZKR UHFHLYH
WKH PDQXVFULSW ZLWK QR GLUHFW LQIRUPDWLRQ RQ WKH DXWKRU
RU DXWKRU
V DIILOLDWLRQ� 5HYLHZHUV H[DPLQH WKH PDQXVFULSW
FRQVLGHULQJ WKH IROORZLQJ TXHVWLRQV�
ವ ,V WKH WRSLF ZLWKLQ WKH VFRSH RI ,7$/"
ವ ,V LW PHDQLQJIXO DQG UHOHYDQW WR ,7$/ UHDGHUV"
ವ 'RHV LW RIIHU D YDOXDEOH DGGLWLRQ WR WKH OLWHUDWXUH"
ವ ,V LW WLPHO\"
ವ ,V WKH SUHVHQWDWLRQ WKDW RI DQ DUWLFOH RU PHUHO\ WKH WH[W
RI DQ RUDO SUHVHQWDWLRQ"

ವ ,V LW RUJDQL]HG ZHOO� DQG GRHV LW KDYH D SRLQW"
ವ $UH WKH FLWDWLRQV FRPSOHWH DQG DFFXUDWH"

8SRQ FRPSOHWLQJ WKH UHYLHZ� D UHFRPPHQGDWLRQ LV

SUHVHQWHG WR WKH HGLWRU DV WR WKH VXLWDELOLW\ RI WKH PDQX�

VFULSW IRU SXEOLFDWLRQ LQ ,7$/� 5HFRPPHQGDWLRQV IDOO LQWR
RQH RI WKH IROORZLQJ FDWHJRULHV�
ವ 3XEOLVKDEOH LQ LWV FXUUHQW FRQGLWLRQ
ವ 6LJQLILFDQW DQG VRXQG DQG VKRXOG EH SXEOLVKHG ZLWK

RQO\ PLQRU HGLWRULDO UHYLVLRQV
ವ %DVLFDOO\ VLJQLILFDQW DQG VRXQG EXW UHTXLUHV VRPH

UHZULWLQJ WR PDNH LW D VROLG� SXEOLVKDEOH FRQWULEXWLRQ
ವ 5HTXLUHV PDMRU UHZULWLQJ� DQG LW VKRXOG EH UHYLHZHG

DJDLQ DIWHU D UHYLVHG GUDIW KDV EHHQ UHFHLYHG
ವ 'RHV QRW ZDUUDQW SXEOLFDWLRQ DV D IXOO DUWLFOH EXW

PLJKW EH SXEOLVKHG DV D &RPPXQLFDWLRQ
ವ 'RHV QRW ZDUUDQW IXUWKHU FRQVLGHUDWLRQ E\ ,7$/
7KH DXWKRU LV LQIRUPHG RI WKH UHFRPPHQGDWLRQ DQG

DQ\ FRPPHQWV PDGH E\ WKH UHYLHZHUV� 7KH UHYLHZ SUR�
FHVV WDNHV IRXU WR VL[ ZHHNV�

6XEPLVVLRQV

0DQXVFULSWV IRU FRQVLGHUDWLRQ VKRXOG EH VHQW WR�

'DQ 0DUPLRQ
,7$/ (GLWRU

8QLYHUVLW\ RI 1RWUH 'DPH /LEUDULHV
��� +HVEXUJK /LEUDU\
1RWUH 'DPH� ,1 ����������
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$XWKRULW\


,I\RX KDYH EHHQ VHDUFKLQJ IRU DQ HDV\ ZD\ WR DXWKRULW\ FRQWURO \RXU
OLEUDU\
V FXUUHQW FDWDORJLQJ� WU\ 9;<V$XWKRULW\ ([SUHVV VHUYLFH�

:LWK$XWKRULW\ ([SUHVV� D OLEUDU\ XVHV WKH ,QWHUQHW WR WUDQVPLW D ILOH RI

QHZO\ FDWDORJHG ELEOLRJUDSKLF UHFRUGV WR /7, �YLD IWS�� /7, LPPHGLDWHO\
SURFHVVHV WKH UHFRUGV WKURXJK LWV VWDWH�RI�WKH�DUW DXWKRULW\ FRQWURO V\VWHP�
7KHQ� DW WKH OLEUDU\
V FRQYHQLHQFH� LW ORJV LQWR /7,
V IWS VHUYHU WR UHWULHYH

IXOO\ DXWKRUL]HG FDWDORJ UHFRUGV� DORQJ ZLWK OLQNHG /& QDPH DQG VXEMHFW
DXWKRULW\ UHFRUGV�

$XWKRULW\ ([SUHVV
ವ .HHSV DXWKRULW\ FRQWURO FXUUHQW DW DQ DIIRUGDEOH SULFH
ವ ,QWHJUDWHV HDVLO\ LQWR H[LVWLQJ ZRUNIORZV
ವ /RZHUV FRVW E\ UHGXFLQJ VWDII WLPH VSHQW RQ FDWDORJ PDLQWHQDQFH
ವ 3URYLGHV � KRXU WXUQ DURXQG IRU XS WR ����� FDWDORJ UHFRUGV

�$XWKRULW\ &RQWUROIRU WKH ��VW &HQWXU\�

/LEUDU\ 7HFKQRORJLHV� ,QF�
���� &RPSXWHU $YHQXH� 6XLWH '��� :LOORZ *URYH� 3$ �����

����� �������� )D[� ����� ��������

����� �������� HPDLO� /7,#/LEUDU\7HRK�&RP

9LVLW RXU ZHEVLWH DW�

ZZZ�/LEUDU\7HFK�FRP



&RQWHQW 7UDQVIRUPDWLRQ 6ROXWLRQV

ವ 6*0/� +70/� ;0/

ವ ,PDJLQJ

ವ H%RRN 	 3')

ವ '7' 'HYHORSPHQW

ವ :HE�VLWH 'HYHORSPHQW

ವ DQG VR PXFK PRUH����

-
7(&+%22.6

&RUSRUDWH 3XEOLVKLQJ *URXS� ����� 0DLQ 6WUHHW� 6XLWH ���� )DLUID[� 9$ �����
������������ H[W� ��� ವ LULV�KDQQH\#WHFKERRNV�FRP ವ ZZZ�WHFKERRNV�FRP
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0$.,1* &211(&7,216
*HQHUDO VHVVLRQV� SUHFRQIHUHQFH ZRUNVKRSV� DQG WKLUW\ FRQFXUUHQW VHVVLRQV
RQ IRUJLQJ FRQQHFWLRQV LQ WRGD\
V OLEUDU\ DQG LQIRUPDWLRQ HQYLURQPHQW�

*(1(5$/ 6(66,21 63($.(56

&OLIIRUG /\QFK� ([HFXWLYH 'LUHFWRU� &RDOLWLRQ IRU 1HWZRUNHG LQIRUPDWLRQ

0DUF 5RWHQEHUJ� ([HFXWLYH 'LUHFWRU� (OHFWURQLF 3ULYDF\ ,QIRUPDWLRQ &HQWHU

9LVLW WKH )RUXP :HE VLWH IRU GHYHORSPHQWV DQG GHWDLOV�

ZZZ�OLWD�RUJ�IRUXP��
5HJLVWUDWLRQ EHJLQV -XO\ ������ DQG LV OLPLWHG WR ����

D WUDGLWLRQ RI WKH

/LEUDU\ DQG ,QIRUPDWLRQ 7HFKQRORJ\ $VVRFLDWLRQ
$ GLYLVLRQ RI WKH $PHULFDQ /LEUDU\ $VVRFLDWLRQ
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7KRXVDQGV RI VDWLVILHG XVHUV DSSUHFLDWH�
ವ /RZHVW FRVW SHU &'�

ವ 1HWZRUNV XS WR ��� &'
WLWOHV�

ವ 6HUYHV ����� XVHUV�

ವ )DVWHVW DFFHVV WLPHV SOXV
��; WUDQVIHU UDWHV�

ವ &RPSDFW� ILWV RQ D VKHOI�

ವ 6XSSRUWV 17� 1HWZDUH 	

0DF� VLPXOWDQHRXVO\�
ವ :HE %URZVHU DFFHVVLEOH�

ವ '9' FRPSDWLEOH�
ವ 8QEXUGHQV \RXU /$1�
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1(7:25.
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:,7+287
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1HWZRUN \RXU &'�520V WRGD\� EXW GRQ
W VHW�
WLH IRU \HVWHUGD\
V WHFKQRORJ\� )RUJHW WKRVH
ELJ� VORZ DQG H[SHQVLYH &' WRZHUV� 8VLQJ
RQH KLJK�VSHHG &' GULYH DQG 7XUER&DFKLQJ�
6XSHU&' PLUURUV &' GLVNV WR D ODUJH KDUG
GULYH� 6XSHU &' HOLPLQDWHV WKH QHHG IRU PXO�

WLSOH &' GULYHV� ,W
V VXSHU IDVW DQG VXSHU
DIIRUGDEOH� HDV\ WR XVH DQG HDV\ WR LQVWDOO�

%X\ ZLWK FRQILGHQFH� $[RQL[ EDFNV LWV

SURGXFWV ZLWK D )8// 21( <($5 :$5�
5$17<� 3OXV� LI \RX
UH QRW FRPSOHWHO\
VDWLVILHG� \RX FDQ 5(7851 7+( 352'�
8&7 :,7+,1 �� '$<6 IRU D FRPSOHWH
UHIXQG� $[RQL[ KDV D ���\HDU KLVWRU\
DQG ZH XQGHUVWDQG WKH YDOXH RI FXV�
WRPHU VDWLVIDFWLRQ�

&KHFN RXU ZHEVLWH IRU PRUH 6XSHU&'
LQIRUPDWLRQ�

)RU D IUHH FDWDORJ� FRQWDFW�
$[RQL[ &RUSRUDWLRQ
��� 6RXWK ��� (DVW� 6DOW /DNH &LW\� 87 ��� � �
������������ RU VDOHV#D[RQL[�FRP
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6KDUH DQG 6DYH


