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7KH� UHSUHVHQWDWLRQ� RI� FOLQLFDO� GDWD� IRU� WKH
HOHFWURQLF�SDWLHQW�UHFRUG�LV�D�FRQWLQXLQJ�FKDOOHQJH
LQ�WKH�ILHOG�RI�KHDOWKFDUH�LQIRUPDWLFV��6LQFH�FOLQLFDO
GDWD� LV� KLJKO\� FRPSOH[� DQG� XQVWUXFWXUHG�� LW� LV
QHFHVVDU\�WR�XVH�D� IRUPDOLVP�ZLWK�KLJK�H[SUHVVLYH
SRZHU�� 7KH� QXPEHU� RI� GLIIHUHQW� YRFDEXODULHV� D
VLQJOH� LQVWLWXWLRQ� KDV� WR� GHDO� ZLWK� DQG� WKH
LQFUHDVLQJ�QHHG�RI�H[FKDQJLQJ�LQIRUPDWLRQ�DUH�DOVR
IDFWRUV� WKDW� KDYH� WR� EH� LVVXHG� ZKHQ� EXLOGLQJ� D
PRGHO� IRU� UHSUHVHQWLQJ� FOLQLFDO� GDWD�� 7KH� +HDUW
,QVWLWXWH�RI�6mR�3DXOR�LV�FXUUHQWO\�OHDGLQJ�D�SURMHFW
DLPLQJ� WR� FUHDWH� D� GLVWULEXWHG� HQYLURQPHQW� IRU
WUDQVPLVVLRQ�� DUFKLYLQJ�� UHWULHYDO�� SURFHVVLQJ� DQG
YLVXDOL]DWLRQ� RI� PHGLFDO� LPDJHV� DQG� WKHLU
DVVRFLDWHG�LQIRUPDWLRQ��6LQFH�WKLV�SURMHFW�LQYROYHV
GLIIHUHQW� LQVWLWXWHV� RI� WKH� 8QLYHUVLW\� RI� 6mR� 3DXOR
0HGLFDO� 6FKRRO� +RVSLWDO�� ZLWK� GLIIHUHQW� GDWDEDVHV
DQG� GLIIHUHQW� LQIRUPDWLRQ� V\VWHPV�� LW� KDV� WR� GHDO
ZLWK� DQ� KHWHURJHQHRXV� HQYLURQPHQW�� DV� XVXDOO\
RFFXUV� LQ� PRVW� RI� WKH� HOHFWURQLF� SDWLHQW� UHFRUG
SURMHFWV��,Q�RUGHU�WR�DWWHQG�DOO�WKHVH�QHHGV��VXFK�DV
FRPSOH[LW\�� KHWHURJHQHLW\� DQG� GLVWULEXWLRQ�� WKH
+HDUW�,QVWLWXWH�RI�6mR�3DXOR�DFFHSWHG�WKH�FKDOOHQJH
RI�FUHDWLQJ�DQ�REMHFW�RULHQWHG�PRGHO�RI�WKH�SDWLHQW
UHFRUG�� 2EMHFW�RULHQWHG� PRGHOLQJ� RIIHUV� KLJK
H[SUHVVLYH�SRZHU�DQG�KDV�EHHQ�FRQVLGHUHG�WKH�PRVW
DGHTXDWH� IRUPDOLVP� WR� UHSUHVHQW� PHGLFDO
LQIRUPDWLRQ�� 8VLQJ� REMHFW�RULHQWDWLRQ� DV� WKH� EDVLF
IRUPDOLVP�� WKH� PRGHO� ZDV� FRQVWUXFWHG� WR� DWWHQG
VRPH�LPSRUWDQW�SRLQWV��LW�LV�SODWIRUP�LQGHSHQGHQW�
LW� FDQ� EH� HDVLO\� H[WHQGHG� DQG� UHXVHG�� LW� VXSSRUWV
DQ\�PHGLFDO�YRFDEXODU\��DQG�LW�LV�EDVHG�RQ�VHYHUDO
KHDOWKFDUH� VWDQGDUGV�� DV� +/�� DQG� &25%$PHG
VSHFLILFDWLRQV�� &XUUHQWO\�� WKH� PRGHO� FDQ� UHSUHVHQW
PHGLFDO� GRFXPHQWV�� SURFHGXUHV�� JXLGHOLQHV� DQG
FOLQLFDO�REVHUYDWLRQV��$QRWKHU�LPSRUWDQW�IHDWXUH�LV
WKDW� LQIRUPDWLRQ� WUDGLWLRQDOO\� UHSUHVHQWHG� DV� IUHH
WH[W�� DV� UHSRUWV� DQG� JXLGHOLQHV� GHVFULSWLRQV�� LV
VWRUHG�DV�;0/�WH[WV��7KH�XVH�RI�;0/�WDJV�LQFUHDVHV
WKH�VHPDQWLF�PHDQLQJ�DQG�DOORZV�FRPSOH[�TXHULHV�
XVXDOO\�QRW�VXSSRUWHG�LQ�IUHH�WH[WV��7KLV�SDSHU�ZLOO

GLVFXVV� RXU� H[SHULHQFH� LQ� PRGHOLQJ� WKH� HOHFWURQLF
SDWLHQW�UHFRUG�

.H\ZRUGV�
(OHFWURQLF� 3DWLHQW� 5HFRUGV�� 2EMHFW�RULHQWHG
0RGHOLQJ�� +RVSLWDO� ,QIRUPDWLRQ� 6\VWHPV�� 3$&6�
&25%$PHG��',&20�

,QWURGXFWLRQ

7KH� +HDUW� ,QVWLWXWH� �,Q&RU�� RI� 6mR� 3DXOR�� %UD]LO�
KDV� EHHQ� FRPPLWWHG� WR� WKH� JRDO� RI� LQWHJUDWLQJ� DOO
FOLQLFDO�LQIRUPDWLRQ�ZLWKLQ�WKH�LQVWLWXWLRQ�IRU�D�ORQJ
WLPH�� ,Q�WKH�ODVW�IHZ� \HDUV�� ,Q&RU�KDV�VXFFHVVIXOO\
FUHDWHG� D� V\VWHP� IRU� WUDQVPLVVLRQ�� DUFKLYLQJ�
UHWULHYDO�� SURFHVVLQJ� DQG� YLVXDOL]DWLRQ� RI
FDWKHWHUL]DWLRQ� �DQG� ;�UD\�WRPRJUDSK\� LPDJHV�>�@
DQG� D� +RVSLWDO� ,QIRUPDWLRQ� 6\VWHP� WKDW� VWRUHV� WKH
LQVWLWXWLRQ� DGPLQLVWUDWLYH� DQG� FOLQLFDO� LQIRUPDWLRQ�
&XUUHQWO\�� ,Q&RU� LV� IDFLQJ� D� FKDOOHQJH� WKDW� LV
EHFRPLQJ�YHU\�FRPPRQ�LQ�WKH�KHDOWKFDUH�ILHOG��WKH
QHHG� RI� H[FKDQJLQJ� LQIRUPDWLRQ� DPRQJ� GLIIHUHQW
LQVWLWXWLRQV��6LQFH�,Q&RU�LV�RQH�RI�WKH��PRVW�DFWLYH
FDUGLDF�FHQWHUV�LQ�WKH�ZRUOG��ZLWK�DERXW� ����EHGV�
����VXUJHULHV������FDWKHWHUL]DWLRQV�DQG���������ODE
WHVWV� SHU� PRQWK�� LW� LV� YHU\� LPSRUWDQW� WR� EXLOG
PHFKDQLVPV� IRU� PDNLQJ� WKH� LQIRUPDWLRQ� SURGXFHG
E\� WKH� KRVSLWDO� DYDLODEOH� IRU� RWKHU� LQVWLWXWLRQV�
%HVLGHV�WKDW��,Q&RU�LV�RQH�RI�WKH�VL[�LQVWLWXWHV�RI�WKH
8QLYHUVLW\� RI� 6mR� 3DXOR� 0HGLFDO� 6FKRRO� +RVSLWDO
�+&���WKH�ODUJHVW�KRVSLWDO�LQ�/DWLQ�$PHULFD�DQG�RQH
RI� WKH� ODUJHVW� LQ� WKH� ZRUOG�� +&� KDV� DERXW� �����
EHGV�� SURYLGHV� FDUH� IRU� PRUH� WKDQ� ������
RXWSDWLHQWV� HDFK� PRQWK�� DQG� SHUIRUPV� DERXW
����������ODERUDWRU\�H[DPV�SHU�PRQWK��6LQFH�HDFK
LQVWLWXWH� DW� +&� KDV� LWV� RZQ� LQIRUPDWLRQ� V\VWHP�
H[FKDQJLQJ� RI� LQIRUPDWLRQ� DPRQJ� WKH� LQVWLWXWHV� LV
DOVR�D�YHU\�LPSRUWDQW�LVVXH�

,Q� ������ ,Q&RU� MRLQHG� WKH� 5DGLRORJ\� ,QVWLWXWH� DQG
WKH� &HQWHU� RI� ,QIRUPDWLFV� DQG� $QDO\VLV� RI� WKH
8QLYHUVLW\�RI�6mR�3DXOR�0HGLFDO�6FKRRO�+RVSLWDO�LQ
DQ� HIIRUW� WR� FUHDWH� D� GLVWULEXWHG� HQYLURQPHQW� IRU
WUDQVPLVVLRQ�� DUFKLYLQJ�� UHWULHYDO�� SURFHVVLQJ� DQG



YLVXDOL]DWLRQ� RI� DOO� PRGDOLWLHV� RI� PHGLFDO� LPDJHV
DQG�WKHLU�DVVRFLDWHG�LQIRUPDWLRQ��7KLV�HIIRUW��NQRZQ
DV� 3$&6�+&� 3URMHFW�� VKRXOG� DOORZ� DQ� XVHU� WR
UHWULHYH�PHGLFDO�LPDJHV� IURP�WKHLU�DWWULEXWHV��VXFK
DV� SDWLHQW� GHPRJUDSKLFV�� HTXLSPHQW� W\SH� RU� ERG\
SDUW�� 7KH� 3$&6�+&� 3URMHFW� VKRXOG� DOVR� SURYLGH
FRQWH[WXDO� YLHZHUV� WKDW� ZRXOG� DXWRPDWLFDOO\
DGHTXDWH�GLVSOD\�SURSHUWLHV��VXFK� DV� VSHHG�� VSDWLDO
UHVROXWLRQ� DQG� QXPEHU� RI� FRORUV�� WR� WKH
FKDUDFWHULVWLFV� RI� WKH� RXWSXW� GHYLFH� DQG� WKH� LPDJH
DWWULEXWHV��DLPLQJ�WR�DFKLHYH�WKH�EHVW�SHUIRUPDQFH�
7KH� 3$&6�+&� V\VWHP� VKRXOG� DOVR� FRPSULVH� D
SURFHVVLQJ�HQYLURQPHQW�WKDW�ZRXOG�SURYLGH�D�VHW�RI
RSHUDWLRQV� GHSHQGLQJ� RQ� WKH� SURFHVVLQJ� FRQWH[W�
PHDQLQJ� LPDJH� PRGDOLW\�� XVHU� UROH�� DQG� VR� RQ�
)LQDOO\�� WKH� 3$&6�+&� V\VWHP� VKRXOG� EH� IOH[LEOH
HQRXJK�WR�LQFRUSRUDWH�QHZ�IDFLOLWLHV�DV�QHHGHG�

7R�DWWHQG�DOO�WKH�3$&6�+&�UHTXLUHPHQWV��LW�LV�YHU\
LPSRUWDQW� WKDW� WKH� V\VWHP� EH� EXLOW� RYHU� DQ
H[SUHVVLYH� DQG� FRPSOHWH� FRQFHSWXDO� PRGHO� RI� WKH
SDWLHQW�UHFRUG�

7KLV� SDSHU� GHVFULEHV� WKH� H[SHULHQFH� RI� WKH� +HDUW
,QVWLWXWH� RI� 6mR� 3DXOR� LQ� PRGHOLQJ� D� PXOWL�
LQVWLWXWLRQDO�� SODWIRUP� LQGHSHQGHQW� HOHFWURQLF
SDWLHQW�UHFRUG�

,QIRUPDWLRQ�LQ�+HDOWKFDUH

$� VLQJOH� SHUVRQ� SURGXFHV� D� KXJH� DPRXQW� RI
LQIRUPDWLRQ� GXULQJ� KLV�KHU� OLIH�� +DYLQJ� WKLV
LQIRUPDWLRQ� DYDLODEOH� LQ� D� ZD\� WKDW� LW� FRXOG� EH
HDVLO\�UHWULHYHG�LV�LPSRUWDQW�QRW�RQO\�IRU�WKH�SDWLHQW�
EXW�DOVR�IRU�UHVHDUFK�SXUSRVHV��6LQFH�HDFK�0HGLFDO
,QVWLWXWLRQ�XVXDOO\�KDV�LWV�RZQ�LQIRUPDWLRQ�V\VWHP�
ZKLFK� XVHV� D� SDUWLFXODU� FRPELQDWLRQ� RI� GDWDEDVH
PDQDJHPHQW� V\VWHP�� SURJUDPPLQJ� ODQJXDJH�
RSHUDWLRQDO� V\VWHP�� GDWD� VWUXFWXUH� DQG� KDUGZDUH
SODWIRUP�� WKH� WDVN� RI� UHWULHYLQJ� WKH� FRPSOHWH
PHGLFDO� UHFRUG� IRU� D� VLQJOH� SDWLHQW� LV� KLJKO\
FRPSOH[�� (YHQ� LQVLGH� D� VLQJOH� KHDOWKFDUH
LQVWLWXWLRQ�� � LQIRUPDWLRQ� LV� FRPPRQO\� GLVWULEXWHG
RYHU� GLIIHUHQW� GHSDUWPHQWDO� V\VWHPV�� ZKLFK� DOVR
KDYH� D� SDUWLFXODU� FRPELQDWLRQ� RI� VRIWZDUH� DQG
KDUGZDUH�SODWIRUPV��7KLV�LQKHUHQWO\��KHWHURJHQHRXV
HQYLURQPHQW� PDNHV� WKH� WDVN� RI� LQWHJUDWLQJ
KHDOWKFDUH�LQIRUPDWLRQ�D�FKDOOHQJH�WR�EH�PHW�

7KHUH�DUH�WZR�EDVLF�LVVXHV�WKDW�PXVW�EH�DGGUHVVHG
LQ�WKH�SURFHVV�RI�LQWHJUDWLQJ�KHDOWKFDUH�LQIRUPDWLRQ�
7KH�ILUVW�RQH�LV�D�WHFKQRORJLFDO�LVVXH�DQG�UHJDUGV�WR
KRZ� WR� LQWHJUDWH� GLVWULEXWHG� V\VWHPV� WKDW� XVH
GLIIHUHQW� VRIWZDUH� DQG� KDUGZDUH� SODWIRUPV�� 7KH
VHFRQG�RQH�LV�D�VHPDQWLF�LVVXH�DQG�UHJDUGV�WR�KRZ
WR� LQWHJUDWH� LQIRUPDWLRQ� UHSUHVHQWHG� LQ� FRPSOHWHO\
GLIIHUHQW� IRUPV�� XVLQJ� GLIIHUHQW� YRFDEXODULHV�� LQ
GLIIHUHQW� GDWDEDVHV�� 7KHVH� WZR� LVVXHV� DUH� FOHDUO\

YLVLEOH� LQ� WKH� 3$&6�+&� 3URMHFW� HQYLURQPHQW�
ZKHUH�WKH�LQIRUPDWLRQ�LV�GLVWULEXWHG�LQ�DW�OHDVW�WKUHH
GLIIHUHQW�LQIRUPDWLRQ�V\VWHPV��DV�VKRZQ�LQ�ILJXUH���

3DWLHQWV�'DWDEDVH�LQ�3DWLHQWV�'DWDEDVH�LQ�
WKH�&HQWHU�RI�,QIRUPDWLRQWKH�&HQWHU�RI�,QIRUPDWLRQ
DQG�$QDO\VLVDQG�$QDO\VLV
2UDFOH�����'LJLWDO���8QL[2UDFOH�����'LJLWDO���8QL[

$SSOLFDWLRQ�6HUYHU$SSOLFDWLRQ�6HUYHU
:LQGRZV�17�6HUYHU:LQGRZV�17�6HUYHU

&OLHQWV&OLHQWV
:LQGRZV�17�:LQGRZV�17�
:RUNVWDWLRQ:RUNVWDWLRQ

',&20�,PDJHV',&20�,PDJHV
5HSRVLWRU\5HSRVLWRU\
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&OLQLFDO�,QIRUPDWLRQ�'DWDEDVH&OLQLFDO�,QIRUPDWLRQ�'DWDEDVH
LQ�WKH�+HDUW�,QVWLWXWHLQ�WKH�+HDUW�,QVWLWXWH
'(&�5'%����'(&�5'%����
$OSKD�'LJLWDO���2SHQ�906$OSKD�'LJLWDO���2SHQ�906

)LJXUH���±�7KH�3$&6�+&�(QYLURQPHQW

,Q� WKH� 3$&6�+&� HQYLURQPHQW�� SDWLHQW
GHPRJUDSKLFV�LQIRUPDWLRQ�LV�VWRUHG�LQ�WKH�&HQWHU�RI
,QIRUPDWLRQ�DQG�$QDO\VLV�GDWDEDVH��ZKLFK�PDQDJHV
DOO� WKH� LQIRUPDWLRQ� WKDW� LV� FRPPRQ� WR� WKH� VL[
LQVWLWXWHV� RI� WKH� 8QLYHUVLW\� RI� 6mR� 3DXOR� 0HGLFDO
6FKRRO�+RVSLWDO��7KLV�GDWDEDVH�LV�DQ�2UDFOH� �� '%
UXQQLQJ�RQ�D�8QL[�$OSKD�'LJLWDO�SODWIRUP��&OLQLFDO
LQIRUPDWLRQ�� VXFK� DV� SHUIRUPHG� SURFHGXUHV�� WHVW
UHSRUWV�� SURWRFROV�� HWF�� LV� VWRUHG� LQ� WKH� +HDUW
,QVWLWXWH�+,6��WKDW�LV�FXUUHQWO\�UXQQLQJ�RQ�DQ�2SHQ
906�$OSKD� 'LJLWDO� SODWIRUP�� XVLQJ� D� '(&� 5'%
����GDWDEDVH��0HGLFDO�LPDJHV�DUH�VWRUHG�XQGHU�WKH
FRQWURO� RI� D� ',&20� VHUYHU�� LQ� D� $,;�5LVF� ����
,%0�HQYLURQPHQW��7KH�OHYHO�RI�KHWHURJHQHLW\�RI�WKH
3$&6�+&�SURMHFW�LV�H[SHFWHG�WR�JURZ�LQ�WKH�QHDU
IXWXUH�� ZKHQ� QHZ� V\VWHPV� DQG� LQVWLWXWLRQV� ZLOO� EH
MRLQLQJ�WKH�SURMHFW�

7KHUH� DUH� WHFKQRORJLFDO� VROXWLRQV� DEOH� WR� VROYH
HIILFLHQWO\� WKH� SUREOHP� RI� LQWHJUDWLQJ� GLVWULEXWHG
DQG� KHWHURJHQHRXV� V\VWHPV�� 8VLQJ� D� PLGGOHZDUH
WKDW�FDQ�DGGUHVV�WKH�FRPPXQLFDWLRQ�LVVXHV�EHWZHHQ
GLIIHUHQW� V\VWHPV� LV� RIWHQ� WKH� VROXWLRQ� DGRSWHG�
5HFHQWO\�� REMHFW� RULHQWHG� PLGGOHZDUHV� KDYH� EHHQ
SRLQWHG� RXW� DV� WKH� EHVW� WHFKQRORJ\� WR� VROYH� WKH
LQWHJUDWLRQ� LVVXH�� ,Q� DGGLWLRQ� RI� DGGUHVVLQJ� WKH
FRPPXQLFDWLRQ� SUREOHPV�� WKHVH� PLGGOHZDUHV� DOVR
SHUPLW� WR� XVH� WKHLU� REMHFW� RULHQWHG� IHDWXUHV� WR� DGG
QHZ� IDFLOLWLHV�� LQFRUSRUDWLQJ� QHZ� VHUYLFHV� WR� WKHLU
EDVLF� EURNHULQJ� PHFKDQLVP�� ,Q� WKH� 3$&6�+&
SURMHFW��&25%$��&RPPRQ�2EMHFW�5HTXHVW�%URNHU
$UFKLWHFWXUH�� >�@� KDV� EHHQ� FKRVHQ� DV� WKH� REMHFW
RULHQWHG� PLGGOHZDUH�� 7KH� &25%$� PLGGOHZDUH
SUHVHQWV� DQ� H[FHOOHQW� SHUIRUPDQFH� DQG� DOORZV
LQWHJUDWLRQ� RI� D� ODUJH� QXPEHU� RI� KHWHURJHQHRXV
HQYLURQPHQWV�� %HVLGHV�� LW� LV� DQ� RSHQ� VWDQGDUG
GHILQHG�E\�DQ�LQWHUQDWLRQDO�RUJDQL]DWLRQ�ZLWK�PRUH
WKDQ� ���� PHPEHUV� DURXQG� WKH� ZRUOG�� WKH� 20*
�2EMHFW�0DQDJHPHQW�*URXS��



7KH� &25%$� WHFKQRORJ\� VROYHV� WKH� LVVXH� RI
LQWHJUDWLQJ� KHWHURJHQHRXV� DQG� GLVWULEXWHG� V\VWHPV�
EXW�� WKH� SUREOHP� RI� LQWHJUDWLQJ� � LQIRUPDWLRQ
UHSUHVHQWHG� LQ� GLIIHUHQW� IRUPV� LQ� GLIIHUHQW
GDWDEDVHV��UHPDLQV�XQVROYHG��7KLV�LVVXH� VKRXOG� EH
VROYHG� WKURXJK� WKH� XVH� RI� D� GRPDLQ� VWDQGDUG� WR
UHSUHVHQW�WKH�PHGLFDO�UHFRUG��7KLV�VWDQGDUG�VKRXOG
EH� DEOH� WR� UHSUHVHQW� DOO� WKH� FRPSOH[� DQG
XQVWUXFWXUHG� PHGLFDO� LQIRUPDWLRQ� DQG� VWLOO� EH� DEOH
WR� GHDO� ZLWK� WKH� KXJH� QXPEHU� RI� GLIIHUHQW
YRFDEXODULHV� DQG� UHJLRQDO� FKDUDFWHULVWLFV�� VXFK� DV
ODQJXDJH�DQG�PHDVXUH�V\VWHP��,W�LV�NQRZQ�WKDW�VXFK
D� FRPSOHWH�� LQWHUQDWLRQDO� DFFHSWHG� VWDQGDUG� GRHV
QRW�H[LVW�

,Q� WKH� ODVW� \HDUV�� VHYHUDO� HIIRUWV� WR� EXLOG� D� JRRG
HOHFWURQLF� KHDOWK� UHFRUG� PRGHO� UDLVHG� DQG� UHVXOWHG
RQ� VHYHUDO� VWDQGDUGV�� 6RPH� RI� WKHP� DUH� ZHOO
DFFHSWHG� DQG� DYDLODEOH� LQ� PDQ\� UHDO� OLIH� V\VWHPV�
0RVW�RI�WKHP�DUH�UHVWULFWHG�WR�D�VSHFLILF�UHJLRQ�RU
FRXQWU\�� ZKLFK� IRUELG� WKHLU� XVH� DV� D� WUXWKIXOO\
LQWHUQDWLRQDO�VWDQGDUG��$OO�RI�WKHP��KRZHYHU��KDYH
LPSRUWDQW� LGHDV� DQG� WKHLU� ZRUN� RI� PDQ\� \HDUV
VKRXOG� QRW� EH� GLVFDUGHG� � ZKHQ� EXLOGLQJ� DQ\� QHZ
KHDOWK�UHFRUG�PRGHO��7KHVH�DUH�VRPH�RI�WKHP�

+/�� �+HDOWK� /HYHO� 6HYHQ�� ±� +/�� >�@� LV� D
SUHGRPLQDQWO\� 1RUWK�$PHULFDQ� VWDQGDUG� WKDW� KDV
EHHQ� XVHG� � DOVR� LQ� PDQ\� RWKHU� FRXQWULHV�� DV
$XVWUDOLD� DQG� HYHQ� %UD]LO�� 8QWLO� LWV� ���� YHUVLRQ�
+/��LV�PHVVDJH�EDVHG��EXW�LWV�XSFRPLQJ�YHUVLRQ��
ZLOO� EH� REMHFW�RULHQWHG�� 7KH� +/�� VWDQGDUG� DGPLWV
WKH�H[LVWHQFH�RI�GLIIHUHQW�LQIRUPDWLRQ�V\VWHPV�DQG
DFW�DV�DQ�LQIRUPDWLRQ�PLGGOHZDUH��LQ�D�VHQVH�WKDW�D
V\VWHP� WUDQVODWHV� LWV� SURSULHWDU\� PRGHOHG
LQIRUPDWLRQ�LQ�WHUPV�RI�+/��PHVVDJHV�DQG�WUDQVPLW
LW�WR�DQRWKHU�V\VWHP�WKDW�WUDQVODWHV�WKH�PHVVDJHV�WR
LWV�RZQ�LQIRUPDWLRQ�PRGHO��+/��DOVR�FRQVLGHUV�WKH
H[LVWHQFH� RI� GLIIHUHQW� YRFDEXODULHV� DQG� SURYLGHV
PHFKDQLVPV�WR�DOORZ�WKH�XVH�RI�DQ\�RI�WKHP�� 7KH
PRVW� LPSRUWDQW� GUDZEDFN� RI� +/�� YHULILHG� LQ� WKH
DWWHPSWV� RI� XVLQJ� LW� LQ� %UD]LO�� DQG� LQ� VLPLODU
FRXQWULHV��LV�WKH�IDFW�WKDW�+/��LV�GLUHFWHG�WRZDUG�WKH
86� HQYLURQPHQW� DQG� GRHV� QRW� FRQVLGHUV� WKH
UHJLRQDO�GLIIHUHQFHV�DPRQJ�GLIIHUHQW�FRXQWULHV�

&(1� �(XURSHDQ� &RPPLWHH� IRU� 1RUPDOL]DWLRQ�� ±
7KH� &(1� 7HFKQLFDO� &RPPLWWHH� IRU� +HDOWK
,QIRUPDWLFV�>�@�DLPV�WR�FUHDWH�DQ�HOHFWURQLF�KHDOWK
UHFRUG� DUFKLWHFWXUH� DQG� GRPDLQ� PRGHO�� $OWKRXJK
QRW�\HW�ILQLVKHG��WKLV�ZRUN�KDV�SURGXFHG�LPSRUWDQW
SUH�VWDQGDUGV�DQG�KDV�EHHQ�D�XVHIXO�VRXUFH�RI�JRRG
LGHDV�

&25%$PHG� VSHFLILFDWLRQV� ±� &25%$PHG� >�@� LV
WKH� KHDOWKFDUH� GRPDLQ� WDVN� IRUFH� RI� WKH� 20*
�2EMHFW�0DQDJHPHQW�*URXS���$OWKRXJK�WKH�JRDO�RI
WKH� &25%$PHG� VSHFLILFDWLRQ� LV� QRW� WR� FUHDWH� DQ
HOHFWURQLF�KHDOWK�UHFRUG�PRGHO��LWV�HIIRUW�LQ�EXLOGLQJ

RSHQ� DQG� LQWHUQDWLRQDO� VWDQGDUGV� WR� H[FKDQJH
LQIRUPDWLRQ� DPRQJ� KHWHURJHQHRXV� KHDOWKFDUH
V\VWHPV� KDV� SURGXFHG� VRPH� SLHFHV� RI� PRGHOV� WKDW
UHSUHVHQW� JRRG� LGHDV� ZKHQ� PRGHOLQJ� D� FRPSOH[�
YRFDEXODU\� LQGHSHQGHQW� HOHFWURQLF� KHDOWK� UHFRUG
PRGHO�

35&� �%UD]LOLDQ� &OLQLFDO� 5HFRUG� 6WDQGDUGL]DWLRQ
&RPPLWWHH�� ±� 35&� >�@LV� D� %UD]LOLDQ� JRYHUQPHQW
HIIRUW� DLPLQJ� WR� FUHDWH� D� VWDQGDUG� WR� UHSUHVHQW
FOLQLFDO�LQIRUPDWLRQ�IRU�SDWLHQWV�LQ�%UD]LO��7KH�35&
SXEOLVKHG� LWV� ILQDO� YHUVLRQ� RI� WKH� ILUVW� VWDQGDUG� LQ
'HFHPEHU��������,Q�WKLV�ILUVW�VWDQGDUG��35&�GHILQHG
WKH� HVVHQWLDO� GDWD� VHW�� ZKLFK� FRPSULVHV� SDWLHQW
GHPRJUDSKLFV�� LQVWLWXWLRQDO� LQIRUPDWLRQ� DQG� EDVLF
FOLQLFDO� GDWD�� 'XULQJ� LWV� ZRUN�� 35&� WHDP� XVHG
VHYHUDO�LQWHUQDWLRQDO�VWDQGDUGV�DQG�SUHYLRXV�ZRUNV�
DV�+/���&(1��,62�DQG�$670��DV�WKH�EDVLV�RI�WKHLU
GDWD� VHW�� DQG� FUHDWHG� D� VWDQGDUG� WKDW� IXOILOOV
%UD]LOLDQ�VSHFLILF�QHHGV��,Q�DGGLWLRQ�RI�EHLQJ�D�ZHOO
GRQH�ZRUN��WKH�35&�VWDQGDUG�LV�DOVR�D�JRYHUQPHQW
UHFRPPHQGDWLRQ�WR�H[FKDQJLQJ�LQIRUPDWLRQ�DPRQJ
KHDOWKFDUH�LQVWLWXWLRQV�

,Q� WKLV� P\ULDG� RI� VWDQGDUGV�� YRFDEXODULHV� DQG
HOHFWURQLF� KHDOWK� UHFRUGV� PRGHOV�� EXLOGLQJ� D� JRRG
LQIRUPDWLRQ�PRGHO�LV�D�WDVN�WKDW�UHTXLUHV�WR�VSHQG�D
ORW� RI� WLPH� LQ� UHVHDUFK� DQG� VWXG\� RI� WKH� H[LVWLQJ
ZRUNV� DQG� VWLOO� EXLOG� D� PRGHO� WKDW� PHHWV� WKH
LQVWLWXWLRQ�VSHFLILF�QHHGV�

%HVLGHV� EHLQJ� KHWHURJHQHRXV�� LQIRUPDWLRQ� LQ
KHDOWKFDUH� LV� DOVR� YHU\� FRPSOH[�� 7KLV� IHDWXUH
UHTXLUHV� D� PHFKDQLVP� RI� UHSUHVHQWDWLRQ� IOH[LEOH
HQRXJK� WR� DFFRPPRGDWH� WKH� OHYHO� RI� FRPSOH[LW\
KHDOWKFDUH� PRGHOV� KDYH� WR� GHDO� ZLWK�� 2EMHFW
RULHQWHG� PRGHOLQJ� SURYLGHV� D� KLJK� IOH[LELOLW\� DQG
DOORZV� WR� UHSUHVHQW� KHDOWK� LQIRUPDWLRQ� LQ� D� PRUH
QDWXUDO� ZD\� WKDQ� WUDGLWLRQDO� DSSURDFKHV�� DV
UHODWLRQDO�PRGHOLQJ��IRU�H[DPSOH�

7KH� LQIRUPDWLRQ� PRGHO� EXLOW� LQ� WKH� 3$&6�+&
SURMHFW�WULHV�WR�DFFRPSOLVK�WKH�JRDO�RI�UHSUHVHQWLQJ
KHDOWKFDUH� LQIRUPDWLRQ� LQ� D� SODWIRUP� LQGHSHQGHQW
ZD\�� XVLQJ� PHFKDQLVPV� IRU� PRGHOLQJ� FRPSOH[
LQIRUPDWLRQ� DQG� XVLQJ� H[SHULHQFHV� IURP� SUHYLRXV
ZRUNV�DQG�H[LVWLQJ�VWDQGDUGV�

7KH�3$&6�+&�3URMHFW�$UFKLWHFWXUH

7KH� 3$&6�+&� DUFKLWHFWXUH� LV� FRPSRVHG� E\� IRXU
EDVLF� VHUYLFHV�� DV� VKRZQ� LQ� ILJXUH� ��� 7KH� 3DWLHQW
,GHQWLILFDWLRQ� 6HUYLFH� �3,'6�� UHWULHYHV� SDWLHQW
GHPRJUDSKLF� LQIRUPDWLRQ�� 7KLV� VHUYLFH� SURYLGHV� D
VWDQGDUG�PHWKRG�IRU�ORFDWLQJ�SHUVRQ�LGHQWLILHUV�DQG
WKHLU� DVVRFLDWHG� UHFRUGV� DFURVV� IDFLOLWLHV� DQG
HQWHUSULVHV�� 7KH� &OLQLFDO� 2EVHUYDWLRQ� $FFHVV
6HUYLFH� �&2$6�� LV� D� PHFKDQLVP� IRU� UHWULHYLQJ



FOLQLFDO� REVHUYDWLRQV� GDWD� IURP� LQIRUPDWLRQ
UHSRVLWRULHV� DQG� DSSOLFDWLRQV�� 7KH� &OLQLFDO� ,PDJHV
$FFHVV� 6HUYLFH� UHWULHYHV� PHGLFDO� LPDJHV�� 7KLV
VHUYLFH�SHUPLWV�WR�VHDUFK� IRU�LPDJHV� IURP�D�VLQJOH
SDWLHQW�RU�EDVHG�RQ�LPDJHV�FKDUDFWHULVWLFV��DV�ERG\
SDUW��HTXLSPHQW�� PRGDOLW\�� DQG� VR� RQ�� 7KH� ,PDJHV
3URFHVVLQJ� 6HUYLFH� FRQWDLQV� VHYHUDO� LPDJHV
SURFHVVLQJ� PHWKRGV�� DV� EOXUULQJ�� ]RRPLQJ�
VHJPHQWDWLRQ��HWF��&OLHQWV�RI�WKH�3$&6�+&�3URMHFW�
WKDW�FRXOG�EH�UXQQLQJ�LQ�DQ\�VRIWZDUH�DQG�KDUGZDUH
SODWIRUP�� VKRXOG� DFFHVV� WKHVH� VHUYLFHV� WKURXJK
&25%$� LQWHUIDFHV�� 7KH� 3DWLHQW� ,GHQWLILFDWLRQ
6HUYLFH�>�@�DQG�WKH�&OLQLFDO�$FFHVV�6HUYLFH�>�@�LQ
WKLV� DUFKLWHFWXUH� DUH� &25%$PHG� VWDQGDUG
VSHFLILFDWLRQV��&25%$PHG�LV�DOVR�VWDQGDUGL]LQJ�D
&OLQLFDO�,PDJHV�$FFHVV�6HUYLFH�>�@��EXW�DW�WKLV�WLPH
WKLV� VSHFLILFDWLRQ� LV� QRW� FRPSOHWHG� DQG� ZH� DUH�
WKHUHIRUH��XQDEOH�WR�HYDOXDWH�LW��%HFDXVH�RI�WKDW��RXU
&OLQLFDO� ,PDJHV� $FFHVV� 6HUYLFH� LV� QRW� FXUUHQWO\
FRPSOLDQW�ZLWK�WKH�&25%$PHG�VWDQGDUG�

&�2�5�%�$

3DWLHQW
,GHQWLILFDWLRQ

6HUYLFH

&OLQLFDO
2EVHUYDWLRQ

$FFHVV
6HUYLFH

&OLQLFDO�,PDJHV
$FFHVV
6HUYLFH

,PDJHV
3URFHVVLQJ

6HUYLFH

&OLHQW &OLHQW &OLHQW

&25%$PHG�6SHFLILFDWLRQV

)LJXUH����7KH�3$&6�+&�$UFKLWHFWXUH

7KH�IRXU�EDVLF�VHUYLFHV�DUH�XVHG�E\�WKH�3$&6�+&
6HUYLFH�� DV� VKRZQ� LQ� ILJXUH� ��� 7KH� 3$&6�+&
6HUYLFH� LV� UHVSRQVLEOH� IRU� PDQDJLQJ� TXHULHV� DQG
XVHUV� UHTXHVWV�� 7KH� PRVW� LPSRUWDQW� WDVN� RI� WKH
3$&6�+&� VHUYLFH� LV�� KRZHYHU�� WR� LQVWDQFLDWH� WKH
SURMHFW�LQIRUPDWLRQ�PRGHO�

3DWLHQW
,GHQWLILFDWLRQ

6HUYLFH

&OLQLFDO
2EVHUYDWLRQ

$FFHVV
6HUYLFH

&OLQLFDO�,PDJHV
$FFHVV
6HUYLFH

,PDJHV
3URFHVVLQJ

6HUYLFH
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3$&6�+&�6HUYLFH

)LJXUH����7KH�3$&6�+&�6HUYLFH

7KH� 3$&6�+&� 3URMHFW� &OLQLFDO� ,QIRUPDWLRQ
0RGHO

7KH�3$&6�+&�3URMHFW�KDV�WZR�EDVLF�PRGXOHV�RI�LWV
ZKROH� PRGHO�� 7KH� ILUVW� RQH� LV� WKH� FOLQLFDO
LQIRUPDWLRQ� PRGHO�� ZKLFK� FRQWDLQV� GHPRJUDSKLF
DQG� FOLQLFDO� LQIRUPDWLRQ�� 7KH� VHFRQG� RQH� LV� WKH
LPDJHV�PRGHO��WKDW�PRGHOV�WKH�VHYHUDO�PRGDOLWLHV�RI
PHGLFDO� LPDJHV� DQG� YLVXDOL]DWLRQ� DQG� SURFHVVLQJ
RSHUDWLRQV�� 7KH� PDLQ� IRFXV� RI� WKLV� SDSHU� LV� WKH
FOLQLFDO�LQIRUPDWLRQ�PRGHO��EXW�D�VKRUW�GHVFULSWLRQ
RI�WKH�LPDJHV�PRGHO�LV�SURYLGHG�LQ�WKH�QH[W�VHFWLRQ�

7KH� 3$&6�+&� XVHV� DQ� REMHFW�RULHQWHG� PRGHO� WR
UHSUHVHQW� WKH� LQIRUPDWLRQ�� 7KH� OHYHO� RI� IOH[LELOLW\
SURYLGHG�E\�WKH�REMHFW�RULHQWHG�IRUPDOLVP�KDV�EHHQ
VDWLVIDFWRU\� DQG� PXFK� PRUH� DGHTXDWH� WR� UHSUHVHQW
FRPSOH[� LQIRUPDWLRQ� WKDQ� WUDGLWLRQDO� UHODWLRQDO
EDVHG�IRUPDOLVPV�

'XULQJ�WKH�SURFHVV�RI�PRGHOLQJ�WKH�SDWLHQW�UHFRUG�
ZH� LQYHVWLJDWHG� VHYHUDO� H[LVWLQJ� VWDQGDUGV� DQG
YRFDEXODULHV�ZLWK�WKH�LQWHQWLRQ�RI�EXLOGLQJ�D�PRGHO
WKDW�FRQMXJDWHV�WKH�EHVW�LGHDV�RI�WKHP�



(YHQW

HYHQW,G���VWULQJ
HYHQW7LPH���7LPH6SDQ

3DWLHQW(YHQWV

���
���


'RFXPHQW

GRF,G���VWULQJ
UHSRUW7LPHVWDPS���7LPH6WDPS

���


�VXSSRUWLQJ'RFXPHQWV

���


3DWLHQW

LG���VWULQJ
QDPH
VH[���VWULQJ
ELUWK'DWH���'DWH
PRWKHU1DPH���VWULQJ
IDWKHU1DPH���VWULQJ
SDUWQHU1DPH���VWULQJ
VWUHHW$GGUHVV���VWULQJ
VWUHHW1XPEHU$GGUHVV
FRPSOHPHQW$GGUHVV
QHLJKERUKRRG���VWULQJ
FLW\���VWULQJ
VWDWH���VWULQJ
FRXQWU\���VWULQJ
]LS���VWULQJ

�IURP�3DWLHQW3DFNDJ H�

��
0HGLFDO5HFRUG

���
���


��

)LJXUH����2YHUYLHZ�RI�WKH�&OLQLFDO�,QIRUPDWLRQ�0RGHO

)LJXUH� �� VKRZV� WKH� EDVLF� FODVVHV� RI� WKH� SDWLHQW
UHFRUG� PRGHO�� XVLQJ� WKH� 80/� QRWDWLRQ�� 7KH
0HGLFDO5HFRUG� FODVV� UHSUHVHQWV� WKH� VHW� RI
GRFXPHQWV� WKDW� FRPSRVHV� WKH� PHGLFDO� UHFRUG� RI� D
SDWLHQW��&XUUHQWO\��WKH�3$&6�+&�3URMHFW�RQO\�GHDOV
ZLWK� WHVW� UHSRUWV�� EXW� WKH� PRGHO� LV� FDSDEOH� RI
UHSUHVHQWLQJ� DQ\� PHGLFDO� GRFXPHQW�� (DFK
0HGLFDO5HFRUG� LQVWDQFH� KDV� DQ� DVVRFLDWLRQ� ZLWK
RQH� DQG� RQO\� RQH� SDWLHQW�� (DFK� LQVWDQFH� RI
0HGLFDO5HFRUG� KDV� DQ� DVVRFLDWLRQ� ZLWK� ]HUR� RU
PRUH� PHGLFDO� GRFXPHQWV�� UHSUHVHQWHG� E\� WKH
'RFXPHQW�FODVV��7KH�'RFXPHQW�FODVV�UHSUHVHQWV�DOO
PHGLFDO�GRFXPHQWV�LQ�D�SDWLHQW�UHFRUG��6XEFODVVHV
RI�WKLV�FODVV�UHSUHVHQW�D�VSHFLILF�GRFXPHQW��VXFK�DV
[�UD\�UHSRUW��(&*�UHSRUW��DQG�VR�RQ��7KLV�FODVV�KDV
WZR�DWWULEXWHV��WKH�GRFXPHQW�LGHQWLILHU��GRF,G��DQG
WLPHVWDPS� RI� WKH� GRFXPHQW� FUHDWLRQ
�UHSRUW7LPH6WDPS��� (DFK�GRFXPHQW�KDV� DOVR� D� OLVW
RI�RWKHU�GRFXPHQWV�WKDW�VXSSRUW�WKH�FUHDWLRQ�RI�WKH
GRFXPHQW�� )RU� H[DPSOH�� D� SK\VLFLDQ� FRXOG� XVH
LQIRUPDWLRQ� LQ� SUHYLRXV� UHSRUWV� WR� FUHDWH� D� QHZ
GRFXPHQW��7KHVH�GRFXPHQWV�VKRXOG�EH�LQFOXGHG�LQ
WKH� VXSSRUWLQJ� GRFXPHQW� OLVW�� 7KH�3DWLHQW(YHQWV
FODVV� UHSUHVHQWV� WKH� OLVW� RI� HYHQWV� WKDW� RFFXUUHG� LQ
WKH� OLIH� RI� D� SDWLHQW�� VXFK� DV� DGPLVVLRQ�� H[DPV�
VXUJHULHV�� HWF�� (DFK� LQVWDQFH� RI� WKLV� FODVV� KDV� DQ
DVVRFLDWLRQ�ZLWK�RQH� DQG� RQO\� RQH� LQVWDQFH� RI� WKH
3DWLHQW�FODVV�DQG�ZLWK�RQH�RU�PRUH�LQVWDQFHV�RI�WKH
(YHQW� FODVV�� 7KURXJK� WKH� 3DWLHQW(YHQWV� FODVV� LW� LV
SRVVLEOH�WR�UHWULHYH�DOO�WKH�SDWLHQW�KLVWRU\���,QVWDQFHV
RI�WKH�(YHQW� FODVV� UHSUHVHQW� HYHQWV� WKDW� KDSSHQHG

WR� WKH� SDWLHQW�� 7KH� HYHQW,G� DWWULEXWH� LV� WKH� HYHQW
LGHQWLILHU� DQG� WKH� HYHQW7LPH� DWWULEXWH� LV� WKH� HYHQW
WLPHVWDPS��(DFK�LQVWDQFH�RI�WKH�(YHQW�FODVV�KDV�DQ
LQVWDQFH�RI�WKH�3DWLHQW(YHQWV�FODVV�DVVRFLDWHG�WR�LW�
7KH�3DWLHQW(YHQWV�FODVV�UHSUHVHQW�DOO�WKH�HYHQWV�IRU
D�SDWLHQW��ZKLOH�WKH�(YHQW�FODVV�UHSUHVHQWV�RQO\�RQH
HYHQW�� 7KH�3DWLHQW� FODVV� VWRUHV� GHPRJUDSKLF
LQIRUPDWLRQ�RI�D�SDWLHQW�

7KH� PRGHO� GHSLFWHG� LQ� WKH� ILJXUH� �� VKRZV� WKH
FODVVHV� � UHSUHVHQWLQJ� � HYHQWV� WKDW� FDQ� RFFXU� LQ� � D
SHUVRQ•V�OLIH��&XUUHQWO\��WKH�3$&6�+&�3URMHFW�KDV
RQO\� PRGHOHG� LQ� GHWDLO� WKH� VWXG\� HYHQW�� EXW� RWKHU
HYHQWV� ZLOO� FHUWDLQO\� EH� DGGHG� WR� WKH� V\VWHP�� 7KH
6WXG\� FODVV� UHSUHVHQWV� D� EDWWHU\� RI� H[DPV�� $V� D
VWXG\�LV�DQ�HYHQW��LW�LQKHULWV�DOO�LWV�DWWULEXWHV��(DFK
VWXG\�UHIHUV�WR�RQH�DQG�RQO\�RQH�SDWLHQW��(DFK�VWXG\
KDV� D� VHULHV� RI� SURFHGXUHV� WKDW� UHSUHVHQW� WKH
HOHPHQWV� WKDW� FRPSRVH� WKH� VWXG\�� 7KH�3URFHGXUH
FODVV�UHSUHVHQW�WKH�SURFHGXUHV�WKDW�D�SDWLHQW�FDQ�EH
VXEPLWWHG� WR�� ,W� LV� LPSRUWDQW� WR� QRWLFH� WKDW� � WKH
SURFHGXUH�FRGH�LV�D�4XDOLILHG&RGH�GDWD� W\SH�� 7KH
4XDOLILHG&RGH� W\SH� LV� GHILQHG� LQ� WKH� &25%$PHG
/H[LFRQ�4XHU\�6HUYLFHV�6SHFLILFDWLRQ�>��@�DQG�LW�LV
EURDGO\� XVHG� LQ� WKH� 3$&6�+&� PRGHO� LQ� RUGHU� WR
SURYLGH� DQ� HDV\� LQWHJUDWLRQ� ZLWK� WKH� &25%$PHG
VWDQGDUGV� WKDW� KDYH� EHHQ� XVHG� LQ� WKH� 3$&6�+&
3URMHFW�� 7KH� 4XDOLILHG&RGH� W\SH� LV� FRPSRVHG� E\
WKH� YRFDEXODU\� RU� WHUPLQRORJ\� V\VWHP� XVHG� WR
UHSUHVHQW�D�FRQFHSW�DQG�WKH�FRGH�RI�WKDW�FRQFHSW�LQ
WKDW�YRFDEXODU\�



(YHQW

HYHQW,G���VWULQJ
HYHQW7LPH���7LPH6SDQ

&RQGLWLRQ6WHS

FRQGLWLRQ���VWULQJ
VWHS���3URWRFRO6WHS

'HFLVLRQ6WHS





$FWLRQ6WHS

GHVFULSWLRQ���VWULQJ
QH[W6WHS���7HFKQLFDO3URWRFRO6WHS

7HFKQLFDO3URWRFRO6WHS

%RG\3DUW/RFDWLRQ

ODWHUDOLW\� ��4XDOLILHG&RGH

7HFKQLFDO3URWRFRO

LG���VWULQJ
DXWKRU�� �VWULQJ
ILUVW6WHS� ��3URWRFRO6WHS





%RG\3DUW

SDUW&RGH���4XDOLILHG&RGH
GHVFULSWLRQ���VWULQJ

6WXG\

UHIHUULQJ3K\VLFLDQ� ��3K\VLFLDQ
UHIHUULQJ$UHD���$UHD

3DWLHQW

LG���VWULQJ
QDPH
VH[���VWULQJ
ELUWK'DWH���'DWH
PRWKHU1DPH���VWULQJ
IDWKHU1DPH���VWULQJ
SDUWQHU1DPH���VWULQJ
VWUHHW$GGUHVV���VWULQJ
VWUHHW1XPEHU$GGUHVV
FRPSOHPHQW$GGUHVV
QHLJKERUKRRG���VWULQJ
FLW\���VWULQJ
VWDWH���VWULQJ
FRXQWU\���VWULQJ
]LS���VWULQJ

�IURP�3DWLHQW3DFNDJH�

�WKH3DWLHQW

&OLQLFDO3URWRFRO

SURWRFRO,G� ��VWULQJ
UHVSRQVLEOH���6WDII
FUHDWHG2Q�� �7LPH6WDPS
SDUWLFLSDQWV���6WDII6HT
DFWLYH���ERROHDQ
ILQLVKHG2Q���7LPH6WDPS

5HVXOWV

3URFHGXUH

FRGH���4XDOLILHG&RGH
QDPH���VWULQJ





3HUIRUPHG3URFHGXUH

SHUIRUPHG7LPH���7LPH6SDQ
SHUIRUPLQJ3K\VLFLDQ���3K\VLFLDQ
SHUIRUPLQJ7HFKQLFLDQ���7HFKQLFLDQ
SHUIRUPLQJ$UHD���$UHD

�

���


�

���


�WKH3DWLHQW

��
� ����

�SURFHGXUH

�

�UHSRUW

������ ��

�WKH3URFHGXUH

([HFXWHG$FWLRQ

GHVFULSWLRQ���VWULQJ
QH[W6WHS���([HFXWHG$FWLRQ




�SURWRFRO




)LJXUH���±�7KH�(YHQWV�9LHZ

(DFK� LQVWDQFH� RI� WKH� 3URFHGXUH� FODVV� KDV� D� VHW� RI
WHFKQLFDO� SURWRFROV�� 7KHVH� SURWRFROV� GHILQH� WKH
VHYHUDO� IRUPV� WKH� SURFHGXUH� FDQ� EH� H[HFXWHG� DQG
WKH�ERG\�SDUW�ZKHUH�WKH�SURFHGXUH�LV�DSSOLHG��(DFK
SURWRFRO�� UHSUHVHQWHG� E\� WKH�7HFKQLFDO3URWRFRO

FODVV�� LV� FRPSRVHG� E\� D� VHW� RI� VWHSV�� 7KHVH� VWHSV
FDQ�EH�DQ� DFWLRQ� �$FWLRQ6WHS� FODVV�� RU� D� GHFLVLRQ
�'HFLVLRQ6WHS� FODVV��� � $FWLRQ� VWHSV� DUH� DFWLRQV
GRQH�GXULQJ�WKH�H[HFXWLRQ�RI�WKH�SURFHGXUH��VXFK�DV
³PDNH� WKH� SDWLHQW� ZDON� GXULQJ� ��� PLQXWHV´� RU



³LQMHFW� FRQWUDVW� LQ� WKH� SDWLHQW´�� � ,W� LV� LPSRUWDQW�WR
QRWLFH�WKDW��LGHDOO\��WKH�DFWLRQV�VKRXOG�EH�FRGHG�LQ�D
ZD\� WKDW� ZRXOG� DOORZ� DQ� LQWHOOLJHQW� SURFHVVLQJ� RI
WKH�DFWLRQ�GHVFULSWLRQ��,Q�WKLV�YHUVLRQ�RI�WKH�3$&6�
+&�PRGHO��KRZHYHU��WKH�DFWLRQ�VWHS�GHVFULSWLRQ�LV
HQWHUHG�LQ�D�VHPL�IUHH�WH[W�IRUP��7R�WKLV�WH[W�ZH�DGG
;0/� >��@� WDJV� LQ� RUGHU� WR� LQFUHDVH� WKH� VHPDQWLFV
YDOXH��)RU�H[DPSOH��D�SRVVLEOH�WH[W�RI�DQ�DFWLRQ�VWHS
ZRXOG� EH� ³LQMHFW��TXDQWLW\!����� ��TXDQWLW\!
�PHDVXUH8QLW!�0%T� ��PHVXUH8QLW!� RI
�VXEVWDQFH!�7HFKQHWLXP���P���VXEVWDQFH!�LQ�WKH
SDWLHQW´�� 7KLV� VHPL�IUHH� IRUP� ZLOO� DOORZ� XV� WR� GR
IXUWKHU� DGYDQFHG� TXHULHV� DV�� IRU� H[DPSOH�� ZKLFK
SDWLHQWV� UHFHLYHG� WHFKQHWLXP� GXULQJ� D� SURFHGXUH�
7KH�'HFLVLRQ6WHS�FODVV�KDV�D�VHW�RI�&RQGLWLRQ6WHS�
WKDW� VSHFLILHV� WKH� FRQGLWLRQV� RI� HOLJLELOLW\� RI� RQH
VWHS�� ,I� WKH� FRQGLWLRQ� �FRQGLWLRQ� DWWULEXWH�� LV� WUXH�
WKH� VSHFLILHG� VWHS� �VWHS� DWWULEXWH�� VKRXOG� EH
H[HFXWHG�� )RU� D� VLQJOH� 'HFLVLRQ6WHS�� RQO\� RQH
&RQGLWLRQ6WHS� VKRXOG� EH� H[HFXWHG�� 7KXV�� WKH
&RQGLWLRQ6WHS�ZRUNV�DV�D�VZLWFK�RU�FDVH�VWDWHPHQW
LQ�D�SURJUDPPLQJ�ODQJXDJH��7KH�FRQGLWLRQ�DWWULEXWH
LQ�WKH�&RQGLWLRQ6WHS�FODVV�LV�DOVR�D�;0/�WH[W��,W�LV
QRW�LQWHQGHG�WR�EH�LQWHUSUHWHG�E\�D�FRPSXWHU��EXW�E\
D�KXPDQ�EHLQJ�� )XUWKHU� UHILQHPHQWV� RI� WKLV� PRGHO
VKRXOG�FRPH�XS�ZLWK�D�EHWWHU�ZD\�RI�UHSUHVHQWLQJ
FRQGLWLRQV� DQG� DFWLRQV� WKDW� ZRXOG� DOORZ� FRPSXWHU
LQWHUSUHWDWLRQ�RI�WKHP�

7KH�%RG\3DUW�FODVV�UHSUHVHQWV�D�SDUW�RI�WKH�KXPDQ
ERG\�� 7KH�%RG\3DUW/RFDWLRQ� FODVV� VSHFLILHV� D
ERG\�SDUW�DQG�D�ODWHUDOLW\��7KLV�FODVV�ZRXOG�DOORZ�
IRU�H[DPSOH��WR�UHSUHVHQW�WKH�ULJKW��ODWHUDOLW\��KDQG
�ERG\�SDUW���7KH�&OLQLFDO3URWRFRO�FODVV�UHSUHVHQWV
D�UHVHDUFK�FOLQLFDO�SURWRFRO�WR�ZKLFK�WKLV�SURFHGXUH
LV� UHODWHG�� 7KH�3HUIRUPHG3URFHGXUH� FODVV
UHSUHVHQWV� D� SURFHGXUH� WKDW� D� SDWLHQW� SHUIRUPHG�
%HVLGHV� RQH� LQVWDQFH� RI� WKH� 3DWLHQW� FODVV� DQG� RQH
LQVWDQFH�RI�WKH�3URFHGXUH�FODVV��WKH�LQVWDQFHV�RI�WKH
3HUIRUPHG3URFHGXUH� FODVV� KDYH� D� OLVW� RI� LQVWDQFHV
RI� WKH�([HFXWHG$FWLRQ� FODVV�� 7KHVH� REMHFWV
UHSUHVHQW�DFWLRQV�SHUIRUPHG�GXULQJ�WKH�H[HFXWLRQ�RI

WKH� SURFHGXUH� DQG� DOORZV� RQH� WR� FRPSOHWHOO\
GHVFULEH� LW�� 6LPLODUO\� WR� WKH� $FWLRQ6WHS� FODVV�� WKH
GHVFULSWLRQ� DWWULEXWH� FRQWDLQV� D� ;0/� WH[W�� $Q
LQVWDQFH� RI� � 3HUIRUPHG3URFHGXUH� FODVV� FDQ� DOVR
KDYH� DQ� DVVRFLDWLRQ� ZLWK� DQ� LQVWDQFH� RI� �5HVXOWV
FODVV�� 7KH� 5HVXOWV� LQVWDQFH� UHSUHVHQWV� WKH� UHSRUW
JHQHUDWHG�IRU�WKH�SURFHGXUH�

)LJXUH� �� VKRZV� WKH� FODVVHV� WKDW� UHSUHVHQW� WKH
GRFXPHQWV�JHQHUDWHG�E\�WKH�V\VWHP��7KH�'RFXPHQW
FODVV�KROGV�LQIRUPDWLRQ�DERXW�WKH�GRFXPHQWV��(YHU\
GRFXPHQW� WKDW� FRPSRVHV� WKH� 3DWLHQW� 5HFRUG� LV� D
VXEFODVV� RI� WKH� 'RFXPHQW� FODVV�� (DFK� 'RFXPHQW
KDV� D� OLVW� RI� LQVWDQFHV� RI� WKH� 3DUWLFLSDQW� FODVV�� $
3DUWLFLSDQW� LV� D� SHUVRQ� WKDW� FROODERUDWHG� LQ� WKH
GRFXPHQW� FUHDWLRQ�� (DFK� GRFXPHQW� KROGV� D� OLVW� RI
REVHUYDWLRQV� WKDW� VKRXOG� DSSHDU� LQ� WKH� GRFXPHQW�
2EVHUYDWLRQV�FRXOG�EH��IRU�H[DPSOH��YLWDO�VLJQV��ODE
UHVXOWV� RU� LQWHUSUHWDWLRQV�� (DFK� 'RFXPHQW� KDV� D
'RFXPHQW'HVFULSWRU� WKDW� UHSUHVHQWV� WKH� GRFXPHQW
VWUXFWXUH��$�OLVW�RI�2EVHUYDWLRQ'HVF�REMHFWV�GHILQHV
WKH� LWHPV� WKDW� VKRXOG� DSSHDU� LQ� D� GRFXPHQW�� $Q
REVHUYDWLRQ� FDQ� EH� FRPSRVLWH� RU� DWRPLF�
&RPSRVLWH� REVHUYDWLRQV� �H�J�� YLWDO� VLJQV�� DUH
FRPSRVHG� E\� DWRPLF� REVHUYDWLRQV� �H�J�� EORRG
SUHVVXUH��WHPSHUDWXUH���$Q�DWRPLF�REVHUYDWLRQ�FDQ
EH� D� QRUPDOL]HG� REVHUYDWLRQ�� 1RUPDOL]HG
REVHUYDWLRQV� KDYH� D� VHW� RI� DOORZHG� YDOXHV
DVVRFLDWHG� WR� WKHP�� 7KHVH� YDOXHV� FDQ� GHSHQG� RQ
VHYHUDO� IDFWRUV�� DV� DJH� DQG� VH[�� IRU� H[DPSOH�� ,W� LV
LPSRUWDQW� WR� KDYH� D� UHSUHVHQWDWLRQ� IRU� � QRUPDOLW\
YDOXHV� DV� WKLV� � DOORZV� WKH� DXWRPDWLF� FKHFNLQJ� RI
QRUPDOLW\�FRQGLWLRQ�RI�DQ�REVHUYDWLRQ��ZKLFK� �FDQ
EH�YHU\�XVHIXO�LQ�DQ�DOHUW�V\VWHP��IRU�LQVWDQFH�

7KH� 2EVHUYDWLRQ� FODVV� UHSUHVHQWV� D� FOLQLFDO
REVHUYDWLRQ� FROOHFWHG� IRU� WKH� SDWLHQW�� 7KH
2EVHUYDWLRQ'HVF� FODVV�GHVFULEHV� DQ� REVHUYDWLRQ
ZKLOH�WKH�2EVHUYDWLRQ�FODVV�VWRUHV�WKH�YDOXHV�RI�DQ
REVHUYDWLRQ�� 7KH�6WXG\5HSRUW� FODVV� UHSUHVHQWV� D
VSHFLDO� GRFXPHQW� WKDW� LV� D� UHSRUW� RI� D� EDWWHU\� RI
WHVWV�



$WRPLF2EV'HVF
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2EVHUY DWLRQ'HVF

REVHUY DWLRQ7\ SH���4XDOLI LHG&RGH
QDPH���VWULQJ
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�FRPSRVHV���


�FRPSRVHGBRI���


'RFXPHQW'HVFULSWRU

Y HUVLRQ���I ORDW
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FUHDWRU$UHD���$UHD

�

�

���


�

���
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WKH3DUWLFLSDQW���6WDI I
UROH���3DUWLFLSDQW5ROH
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2EVHUYDWLRQ

REVHUY DWLRQ7\ SH���4XDOLI LHG&RGH
REVHUY DWLRQ7LPH���7LPH6SDQ
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)LJXUH����7KH�'RFXPHQWV�9LHZ

7KH� PRGHO� LQ� ILJXUH� �� VKRZV� KRZ� REVHUYDWLRQV
ZHUH� PRGHOHG� LQ� WKLV� SURMHFW�� 7KLV� SRUWLRQ� RI� WKH
PRGHO�ZDV�EDVHG�RQ�WKH�ZRUN�RI�WKH�&25%$PHG
&RPPLWWHH� LQ� WKH� &OLQLFDO� 2EVHUYDWLRQV� $FFHVV
6HUYLFH� �&2$6�� VSHFLILFDWLRQ�� 7KH� &2$6� PRGHO
GHILQHV� VHYHUDO� NLQGV� RI� REVHUYDWLRQV� �'DWH�7LPH�
3ODLQ�7H[W��&RGHG�(OHPHQWV��HWF��DQG�D�VWUXFWXUH�WR
UHSUHVHQW� FRPSRVLWH� DQG� DWRPLF� REVHUYDWLRQV�� 7KH
DSSURDFK� XVHG� WR� UHSUHVHQW� REVHUYDWLRQV� LV� VLPLODU
WR�WKH�RQH�H[SODLQHG�IRU�WKH�2EVHUYDWLRQ'HVF�FODVV�
7KLV�UHSUHVHQWDWLRQ�RI�FRPSRVLWH�DWRPLF� REMHFWV� LV
DFWXDOO\� D� YHU\� NQRZQ� GHVLJQ� SDWWHUQ� >��@� FDOOHG
³FRPSRVLWH� SDWWHUQ´�� 7KH�2EVHUYDWLRQ4XDOLILHU
FODVV�LV�DOVR�GHILQHG�LQ�WKH�&2$6�VSHFLILFDWLRQ��DQG

UHSUHVHQWV� D� TXDOLILHU� WKDW� SURYLGHV� DGGLWLRQDO
LQIRUPDWLRQ� RQ� WKH� REVHUYDWLRQ�� 7KH
2EVHUYWLRQ4XDOLILHU� FODVV� LV� DFWXDOO\� D� VXEFODVV� RI
WKH� 2EVHUYDWLRQ� FODVV�� DQG�� FRQVHTXHQWO\�� LQKHULWV
DOO� RI� LWV� DWWULEXWHV�� 7KHUH� DUH� QXPHURXV� NLQGV� RI
LQIRUPDWLRQ� D� TXDOLILHU� FDQ� UHSUHVHQW�� 6RPH
H[DPSOHV� ZRXOG� EH� WHPSRUDO� LQIRUPDWLRQ�� DV
DFTXLVLWLRQ� GDWH�� VWRUDJH� GDWH�� HWF�� UROHV�� DV� ZKR
FROOHFWHG� WKH� REVHUYDWLRQ�� ZKR� WHVWHG� LW�� HWF�
REVHUYDWLRQ� PRGLILHUV�� DV� ERG\� SDUW�� SURMHFWLRQ�
K\SRWKHVLV�� HWF�� REVHUYDWLRQ� VWDWXV�� DV� LQVLGH� WKH
UDQJH��RXW�RI�WKH�UDQJH��HWF��FRQWH[W�LQIRUPDWLRQ�DV
HTXLSPHQW��FROOHFW�ORFDWLRQ��DQG�VR�RQ�



&RPSRVLWH2EVHUY DWLRQ$WRPLF2EVHUY DWLRQ

2EVHUY DWLRQ9DOXH
�

���


�UHI HUHQFHG�E\ �

�UHI HUHQFHV
���


'RFXPHQW

GRF,G���VWULQJ
UHSRUW7LPHVWDPS���7LPH6WDPS

���


�VXSSRWLQJ'RFXPHQWV

���


2EVHUYDWLRQ4XDOLI LHU

���


���


�TXDOLI LHV

���
 �TXDOLI LHG�E\

���


�

���


�UHI HUHQFHG�E\

�

�UHI HUHQFHV
���


2EVHUYDWLRQ

REVHUY DWLRQ7\ SH���4XDOLI LHG&RGH
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1R,QI RUPDWLRQ

UHDVRQ���4XDOLI LHG&RGH6WU
WH[WBGHVFULSWLRQ���VWULQJ
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��7\ SHGHI !!

/RRVHO\ &RGHG(OHP HQW

WH[W���VWULQJ
FRGLQJBVFKHPHBLG���7HUPLQRORJ\ 6HUY LFHV��&RGLQJ6FKHPH,G
Y HUVLRQBLG���7HUPLQRORJ\ 6HUY LFHV��9HUVLRQ,G
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��6WUXFW!!

0XOWLPHGLD

FRQWHQWBW\ SH���VWULQJ
RWKHUBPLPHBKHDGHUBI LHOGV���VWULQJ
DBEORE���%ORE
WRWDOBVL]H���XQVLJQHG�ORQJ�ORQJ
WKHBLWHUDWRU���0XOWLPHGLD,WHUDWRU
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��6WUXFW!!
1XPHULF

XQLWV� �� 4XDOLI LHG&RGH6WU
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��6WUXFW !!
5DQJH

XQLWV� �� 4XDOLILHG&RGH6WU
ORZHU���I ORDW
XSSHU�� �I ORDW
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5DWLR

QXPHUDW RU� �� IORDW
GHQRP LQDWRU�� �I ORDW
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[���I ORDW
\ ���I ORDW
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&XUY H

[\ BSDLUV���;<3DLU6HT
[BXQLWV���4XDOLI LHG&RGH6WU
\ BXQLWV���4XDOLI LHG&RGH6WU
WRWDOBVL]H���XQVLJQHG�ORQJ�ORQJ
WKHBLWHUDWRU���&XUY H,WHUDWRU

: ; < = >@?RA CSD A F < G H I J = K LTH N O F A P

��6WUXFW!!

)LJXUH����7KH�2EVHUYDWLRQV�9LHZ

7KH� 3$&6�+&� &OLQLFDO� ,QIRUPDWLRQ� 0RGHO� LV� WKH
UHVXOW�RI�DQ�DWWHPSW�RI�FUHDWLQJ�DQ�REMHFW�RULHQWHG�
IOH[LEOH�DQG�H[WHQVLEOH�PRGHO��7KLV�PRGHO�KDV�EHHQ
YDOLGDWHG�E\�H[SHULHQFHG�+,6�V\VWHP�DQDO\VWV�DQG
SK\VLFLDQV�RI�WKH�3$&6�+&�3URMHFW�LQVWLWXWLRQV�

7KH�3$&6�+&�,PDJHV�0RGHO

7KH� PDLQ� JRDO� RI� WKH� 3$&6�+&� 3URMHFW� LV� WKH
GHYHORSPHQW� RI� D� V\VWHP� FDSDEOH� RI� SHUIRUPLQJ
FRPSOH[�VHDUFKHV�ZKLFK�FDQ�UHWULHYH�LPDJHV�IURP�D
VLQJOH� SDWLHQW� RU� LPDJHV� VKDULQJ� DQ\� LPSRUWDQW
FKDUDFWHULVWLF�� $� NH\� SRLQW� LQ� WKLV� SURFHVV� LV� WKH

PRGHOLQJ� RI� PHGLFDO� LPDJHV� DV� SDUW� RI� WKH� JOREDO
SDWLHQW�LQIRUPDWLRQ�

:H�GHYHORSHG�DQ�REMHFW�RULHQWHG�UHSUHVHQWDWLRQ�RI
WKH�ZKROH�FOLQLFDO�LPDJH�GRPDLQ�DQG�LWV�LQWHJUDWLRQ
WR� WKH� +,6�� 5HSUHVHQWDWLRQ� RI� LPDJHV� LV� EDVHG� RQ
'LFRP� �� >��@� VWDQGDUG� IRU� FRPPXQLFDWLRQ� DQG
VWRUDJH� RI� PHGLFDO� LPDJHV�� 7KLV� VWDQGDUG
LQFRUSRUDWHV� DVVRFLDWHG� GDWD� VXFK� DV� LGHQWLILFDWLRQ
RI� WKH� SDWLHQW�� SHUIRUPHG� VWXG\�� LPDJH� DFTXLVLWLRQ
FRQWH[W�DQG�LPDJH�LQWHUSUHWDWLRQ�ILQGLQJV�
'LFRP� �VWDQGDUG� GHVFULEHV� D� SDWLHQW�RULHQWHG
PRGHO�WKDW�LV�ZHOO�VXLWHG�WR� IROORZ�DOO�LQIRUPDWLRQ
UHODWHG�WR�D�SDWLHQW��+RZHYHU��DV�WKH�PDLQ�SXUSRVH



RI� WKH� SURMHFW� LV� WR� DOORZ� D� KLJKHU� OHYHO� RI
FRPSOH[LW\� RQ� VHDUFKHV�� ZH� H[SDQGHG� WKH� PRGHO
SURSRVHG� RQ� WKH� VWDQGDUG� LQ� RUGHU� WR� IXOILOO� WKH
UHTXLUHPHQW�RI�UHWULHYLQJ�PHGLFDO�LPDJHV�IURP�DQ\
DWWULEXWH��7KH�SURSRVHG�PRGHO�LV�D�VSHFLDOL]DWLRQ�RI
WKH�&OLQLFDO�,QIRUPDWLRQ�0RGHO��GHVFULEHG�HDUOLHU�LQ
WKLV� SDSHU�� IRU� WKH� SDUWLFXODU� FDVH� LQ� ZKLFK� WKH
HYHQWV� LQYROYH� WKH� JHQHUDWLRQ� RU� PDQLSXODWLRQ� RI
PHGLFDO�LPDJHV�
)LJXUH� �� SUHVHQWV� WKH� PRGHO� SURSRVHG� IRU
GHVFULSWLRQ�RI�PHGLFDO�LPDJH�LQIRUPDWLRQ�

7KH� JOREDO� PRGHO� DOORZV� WKH� UHSUHVHQWDWLRQ� RI
GLIIHUHQW� LPDJH� PRGDOLWLHV�� LQWHJUDWLRQ� RI� WKHVH
PRGDOLWLHV�LQ�D�VDPH�VWXG\��LQYHVWLJDWLRQ�RI�VLPLODU

LPDJHV� IURP� GLIIHUHQW� SDWLHQWV� DQG� FRQWH[WXDO
YLVXDOL]DWLRQ�DQG�SURFHVVLQJ�RI�FOLQLFDO�LPDJHV�

,PDJHV�RI�DQ\�GLPHQVLRQ�FDQ�EH�UHSUHVHQWHG�E\�WKH
PRGHO�� DV� WKH� FODVV�'DWD1' � GHVFULEHV� LPDJH
HOHPHQW� LQIRUPDWLRQ� IRU� LPDJHV� ZLWK� GLPHQVLRQV
UDQJLQJ� IURP� RQH� WR� DQ\� GHVLUHG� YDOXH�� )RU� WKH
SXUSRVH� RI� PRGHOLQJ� WKH� SURFHVVLQJ� RSHUDWLRQV�
LPDJH� GDWD� ZHUH� FODVVLILHG� DFFRUGLQJ� WR� WKHLU
GLPHQVLRQ� DQG� WR� IXQFWLRQDO� FKDUDFWHULVWLFV� RI� WKH
GDWD�� 7KDW� PHDQV�� IRU� LQVWDQFH�� WKDW� D� �'� GDWD
YROXPH�PD\�UHSUHVHQW�D�VHW�RI��'�G\QDPLF�LPDJHV�
D�VHW�RI� �'�SURMHFWLRQV��RU�D��'�YROXPH��HDFK�RQH
ZLWK�VSHFLILF�DWWULEXWHV�

6HULHV5HSRUW

$FTXLVLWLRQ,PDJH3URFHVVHG'DWD
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)LJXUH����0HGLFDO�,PDJH�,QIRUPDWLRQ�0RGHO



&RQFOXVLRQV

7KH� SURSRVHG� PRGHO� DOORZV� WKH� UHSUHVHQWDWLRQ� RI
DQ\� PHGLFDO� GRFXPHQW�� DV� ZHOO� DV� SURFHGXUHV�
JXLGHOLQHV� DQG� FOLQLFDO� REVHUYDWLRQV�� ,Q� WKH
FRQVWUXFWLRQ�RI�WKH�3$&6�+&� ,QIRUPDWLRQ� 0RGHO�
VHYHUDO� VWDQGDUGV� ZHUH� VWXGLHG� DQG� WKH� UHVXOWLQJ
PRGHO�UHIOHFWV�WKH�EHVW�LGHDV�RI�WKRVH�VWDQGDUGV��:H
VWURQJO\� EHOLHYH� WKDW� WKH� XVH� RI� QRQ�SURSULHWDU\
VWDQGDUGV�LV�WKH�SDWK�WKDW�ZLOO�PDNH�WKH�(OHFWURQLF
3DWLHQW�5HFRUG�D�UHDOLW\��7KH�SURSRVHG�DSSURDFK�LV
EDVHG� RQ� VWDQGDUGV� VXFK� DV� &25%$PHG
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DQG� ZDUQ� WKH� SK\VLFLDQ�� ,Q� WKH� VDPH� ZD\�� LI� WKH
SK\VLFLDQ� LV� DQDO\]LQJ� D� SRVW�VXUJHU\� LPDJH�� WKH
YLHZHU� VKRXOG� ³UHPHPEHU´� WKH� SK\VLFLDQ� RI� WKH
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)DELDQH� %L]LQHOOD� 1DUGRQ�� KDV� D� 06F� GHJUHH� LQ
&RPSXWHU�6FLHQFH�DQG�ZRUNV�DV�D�V\VWHP�DQDO\VW�DW
WKH�5HVHDUFK�DQG�'HYHORSPHQW�*URXS�RI�WKH�+HDUW
,QVWLWXWH�RI�6mR�3DXOR��6KH�LV�FXUUHQWO\�ZRUNLQJ�RQ
LQWHJUDWLRQ� RI� KHWHURJHQHRXV� LQIRUPDWLRQ� V\VWHPV
DQG� GRLQJ� KHU� 3K'� WKHVHV� RQ� FOLQLFDO� GHFLVLRQ
VXSSRUW�V\VWHPV�

0DULQD� GH� 6i� 5HEHOR� KDV� D� 06F� LQ� 3K\VLFV� DW
8QLYHUVLW\� RI� 6DR� 3DXOR�� &XUUHQWO\� VKH� LV� GRLQJ
3K'�LQ�%LRPHGLFDO�(QJLQHHULQJ�DW�6WDWH�8QLYHUVLW\
RI� &DPSLQDV� DQG� ZRUNLQJ� DV� 6\VWHP� $QDO\VW� DW
5HVHDUFK� DQG� 'HYHORSPHQW� *URXS�� 'LYLVLRQ� RI
,QIRUPDWLFV�� +HDUW� ,QVWLWXWH�� 5HVHDUFK� LQWHUHVWV
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6\VWHPV�0RGHOLQJ�


