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,QWURGXFWLRQ���%DFNJURXQG���0RWLYDWLRQ

Ɣ %DVHG�RQ��³0XOWLSOH�(SLGHPLF�:DYH�0RGHO�RI�WKH�&29,'����
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Ɣ &29,'��

0DWUL[�0RGHO

1HWZRUN�0RGHO

Ɣ /DUJH�VFDOH
Ɣ )OH[LEOH
Ɣ 8VHU�IULHQGO\



Ɣ 7KH�EDVLFV��$JHQW�EDVHG�PRGHOLQJ�DQG�VWDWHV
Ɣ 7KH�0DWUL[�0RGHO
Ɣ 7KH�1HWZRUN�0RGHO
Ɣ 5HVXOWV�

ż 0DWUL[�0RGHO��TXDUDQWLQH��WUDYHO
ż 1HWZRUN�0RGHO��LQLWLDO�LQIHFWLRQV��DV\PSWRPDWLF��WUDYHO

Ɣ %RWK�PRGHOV��YDFFLQDWLRQ�VWUDWHJLHV
Ɣ :HE�8VHU�,QWHUIDFH
Ɣ 6RPH�)LQDO�5HPDUNV

5RDG�PDS



$JHQW�EDVHG�PRGHOOLQJ�

Ɣ 3RSXODWLRQ�RI�DJHQWV�LQ�VRPH�WRSRORJ\�
Ɣ 2Q�HDFK�WLPH�VWHS��DJHQWV�LQWHUDFW�ZLWK�HDFK�RWKHU�
Ɣ %DVHG�RQ�WKH�LQWHUDFWLRQ�WKH�QH[W�WLPH�VWHS�VWDUWV�ZLWK�WKH�SRSXODWLRQ�LQ�D�QHZ�VWDWH
Ɣ $JHQW�LQWHUDFWLRQ�LV�JRYHUQHG�E\�VWDWH�WUDQVLWLRQ�GLDJUDP

)LJXUH�DGDSWHG�IURP�>.D[LUDV��1HRIRWLVWRV��-0,5¶���YRO���@



7KH�6$,95�0RGHO

6 ��6XVFHSWLEOH�$Q�DJHQW�WKDW�LV�UHFHSWLYH�WR�WKH�GLVHDVH��
$ ��$V\PSWRPDWLF�$Q�DJHQW�WKDW�LV�LQIHFWHG�EXW�GRHVQ
W�VKRZ�VLJQV�RI�LQIHFWLRQ��
, ��,QIHFWLRXV�$Q�DJHQW�WKDW�FDUULHV�WKH�GLVHDVH�DQG�FDQ�LQIHFW�RWKHUV�
9 ��9DFFLQDWHG�$Q�DJHQW�WKDW�KDV�EHHQ�YDFFLQDWHG�KDV�D���FKDQFH�WR�EH�LPPXQH
5 ��5HFRYHUHG�$Q�DJHQW�WKDW�UHFRYHUHG�FDQ�EH�UHLQIHFWHG�DIWHU�D�SHULRG�RI�LPPXQLW\

7KHVH�ILYH�VWDWHV�DUH�XVHG�E\�ERWK�WKH�0DWUL[�0RGHO�DQG�WKH�1HWZRUN�0RGHO�



Ɣ 7KH�EDVLFV��$JHQW�EDVHG�PRGHOLQJ�DQG�VWDWHV
Ɣ 7KH�0DWUL[�0RGHO
Ɣ 7KH�1HWZRUN�0RGHO
Ɣ 5HVXOWV�

ż 0DWUL[�0RGHO��TXDUDQWLQH��WUDYHO
ż 1HWZRUN�0RGHO��LQLWLDO�LQIHFWLRQV��DV\PSWRPDWLF��WUDYHO

Ɣ %RWK�PRGHOV��YDFFLQDWLRQ�VWUDWHJLHV
Ɣ :HE�8VHU�,QWHUIDFH
Ɣ 6RPH�)LQDO�5HPDUNV

5RDG�PDS



$JHQW�VWDWH�GLDJUDP���0DWUL[�0RGHO



3VHXGR�$JHQW�VWDWH�GLDJUDP���9DFFLQDWLRQ�GHWDLOV



6WDWH�7UDQVLWLRQ�3DUDPHWHUV���0DWUL[�0RGHO
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&RPPXQLWLHV���0DWUL[�0RGHO

(DFK�FRPPXQLW\�LV�
UHSUHVHQWHG�DV�D�
XQLIRUP�VTXDUH�JULG



&RPPXQLWLHV���0DWUL[�0RGHO

(DFK�FRPPXQLW\�LV�
UHSUHVHQWHG�DV�D�
XQLIRUP�VTXDUH�JULG

&RPPXQLWLHV�DUH�
FRQQHFWHG�E\�XVLQJ�WKHLU�
JHRJUDSKLFDO�SUR[LPLWLHV



&RPPXQLWLHV���0DWUL[�0RGHO

(DFK�FRPPXQLW\�LV�
UHSUHVHQWHG�DV�D�
XQLIRUP�VTXDUH�JULG

&RPPXQLWLHV�DUH�
FRQQHFWHG�E\�XVLQJ�WKHLU�
JHRJUDSKLFDO�SUR[LPLWLHV

$JHQWV�FDQ�WUDYHO�EHWZHHQ�
FRQQHFWHG�FRPPXQLWLHV�E\�

XVLQJ�WUDYHO�ZHLJKWV



0DWUL[�0RGHO���*HRSORW
'D\�=HUR ���GD\V�ODWHU

Ɣ %\�ZULWLQJ�UHDGLQJ�FRPSXWHG�
GDWD�ZLWK�&69�ILOHV�ZH�FDQ�SORW�
JHRJUDSKLFDO�SORWV

Ɣ 7KH�PRGHO�GHSLFWV�WKH�����
FRPPXQLWLHV�RI�6ZHGHQ�DQG�D�
WRWDO�RI�����PLOOLRQ�DJHQWV����



Ɣ 7KH�EDVLFV��$JHQW�EDVHG�PRGHOLQJ�DQG�VWDWHV
Ɣ 7KH�0DWUL[�0RGHO
Ɣ 7KH�1HWZRUN�0RGHO
Ɣ 5HVXOWV�

ż 0DWUL[�0RGHO��TXDUDQWLQH��WUDYHO
ż 1HWZRUN�0RGHO��LQLWLDO�LQIHFWLRQV��DV\PSWRPDWLF��WUDYHO

Ɣ %RWK�PRGHOV��YDFFLQDWLRQ�VWUDWHJLHV
Ɣ :HE�8VHU�,QWHUIDFH
Ɣ 6RPH�)LQDO�5HPDUNV

5RDG�PDS



$JHQW�VWDWH�GLDJUDP���1HWZRUN�0RGHO



6WDWH�WUDQVLWLRQ�3DUDPHWHUV���1HWZRUN�0RGHO

LQLWLDOBLQIHFWHG���,QLWLDO�QXPEHU�RI�UDQGRPO\�FKRVHQ�LQIHFWHG
7���1XPEHU�RI�WLPH�VWHSV
7BY���9DFFLQDWLRQ�VWDUW�WLPH
QBY���9DFFLQHV�DYDLODEOH�SHU�WLPH�VWHS
SBY���9DFFLQH�VXFFHVV�SUREDELOLW\
GBY���7LPH�XQWLO�YDFFLQH�VXFFHVV
YDFFLQDWLRQBVWUDWHJ\���6WUDWHJ\�XVHG�IRU�YDFFLQDWLQJ�DJHQWV

QBL���,QIHFWLRQ�DWWHPSWV�LI�LQIHFWHG
SBL���,QIHFWLRQ�SUREDELOLW\�LI�LQIHFWHG
SBW���7UDYHO�SUREDELOLW\�LI�LQIHFWHG
GBL���'LVHDVH�GXUDWLRQ�LI�LQIHFWHG

DBS���3UREDELOLW\�RI�EHFRPLQJ�DV\PSWRPDWLF



6WDWH�WUDQVLWLRQ�3DUDPHWHUV���1HWZRUN�0RGHO

LQLWLDOBLQIHFWHG���,QLWLDO�QXPEHU�RI�UDQGRPO\�FKRVHQ�LQIHFWHG
7���1XPEHU�RI�WLPH�VWHSV
7BY���9DFFLQDWLRQ�VWDUW�WLPH
QBY���9DFFLQHV�DYDLODEOH�SHU�WLPH�VWHS
SBY���9DFFLQH�VXFFHVV�SUREDELOLW\
GBY���7LPH�XQWLO�YDFFLQH�VXFFHVV
YDFFLQDWLRQBVWUDWHJ\���6WUDWHJ\�XVHG�IRU�YDFFLQDWLQJ�DJHQWV

QBL���,QIHFWLRQ�DWWHPSWV�LI�LQIHFWHG
SBL���,QIHFWLRQ�SUREDELOLW\�LI�LQIHFWHG
SBW���7UDYHO�SUREDELOLW\�LI�LQIHFWHG
GBL���'LVHDVH�GXUDWLRQ�LI�LQIHFWHG

DBS���3UREDELOLW\�RI�EHFRPLQJ�DV\PSWRPDWLF

7KHVH�SDUDPHWHUV�FDQ�EH�VHW�
VHSDUDWHO\�IRU�DV\PSWRPDWLF�DJHQWV



:KDW�LV�WKH�1HWZRUN�0RGHO"

*UDSKV�LQVWHDG�RI�0DWULFHV�

:KDW�DUH�WKH�EHQHILWV�RI�D�PDWUL[�RI�DJHQWV"
Ɣ 6LPSOH�WR�FRQVWUXFW
Ɣ 6LPSOH�WR�G\QDPLFDOO\�FKDQJH�WKH�UDQJH�RI�LQIHFWLRQ
Ɣ &OXVWHULQJ�EHKDYLRU

:KDW�DUH�WKH�GRZQVLGHV"
Ɣ +DUG�WR�PRGHO�PRUH�FRPSOH[�UHODWLRQVKLSV

:KDW�LI�ZH�XVH�JUDSKV�LQVWHDG"
Ɣ 1RGH��$JHQW
Ɣ (GJH��SDWK�RI�LQIHFWLRQ



*UDSK�UHSUHVHQWDWLRQV
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*UDSK�UHSUHVHQWDWLRQV
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³5DQGRP�1HWZRUN´��HTXDO�QXPEHU�RI�FRQQHFWLRQV�SHU�DJHQW�

���&UHDWH�1� ���DJHQWV�QRGHV

([DPSOH��SRSXODWLRQ�VL]H� �����HDFK�DJHQW�KDV���FRQQHFWLRQV�QHLJKERUV�

���5DQGRPO\�DGG�HGJHV�
WR�JHW�GHJUHH�1�� ��

7LPH�FRPSOH[LW\�
Ĭ�1î1��

$OO�FRQQHFWLRQV�ELGLUHFWLRQDO
䋻�FRPSOLFDWHV�WKH�DOJRULWKP

1R�FOXVWHULQJ�EHKDYLRU�
�±�P\�QHLJKERUV�KDYH�QR�
FRQQHFWLRQV�WR�RQH�DQRWKHU
��±�YHU\�XQUHDOLVWLF
5HVXOWV�LQ�YHU\�IDVW�
WUDQVPLVVLRQ�LQ�VLPXODWLRQV�



1HZPDQ�:DWWV�VPDOO�ZRUOG�JUDSK

���&UHDWH�1� ����QRGHV ���&RQQHFW�HDFK�QRGH�
WR�N� ���QHLJKERUV�RQ�
HDFK�VLGH

���&UHDWH�UDQGRP�
VKRUWFXWV�ZLWK�
SUREDELOLW\�S

7LPH�
FRPSOH[LW\�
ȍ�1N�
2�1��



&RPPXQLWLHV���1HWZRUN�0RGHO

(DFK�FRPPXQLW\�FRQWDLQV�D�JUDSK



&RPPXQLWLHV���1HWZRUN�0RGHO

(DFK�FRPPXQLW\�FRQWDLQV�D�JUDSK &RPPXQLWLHV�DUH�PDQXDOO\�FRQQHFWHG�WR�
HDFK�RWKHU�LQ�D�ODUJHU�JUDSK



&RPPXQLWLHV���1HWZRUN�0RGHO

(DFK�FRPPXQLW\�FRQWDLQV�D�JUDSK &RPPXQLWLHV�DUH�PDQXDOO\�FRQQHFWHG�WR�
HDFK�RWKHU�LQ�D�ODUJHU�JUDSK

%DVHG�RQ�WKH�SUREDELOLW\�SW��DQ�LQIHFWHG�
DJHQW�HLWKHU�WULHV�WR�LQIHFW�D�QHLJKERU�LQ�
WKHLU�RZQ�FRPPXQLW\�RU�D�UDQGRP�DJHQW�
LQ�D�QHLJKERULQJ�FRPPXQLW\�



&RPPXQLW\�JUDSK���1HWZRUN�0RGHO

Ɣ ���ODUJHVW�PXQLFLSDOLWLHV�LQ�
6ZHGHQ��SRSXODWLRQ�RI�HDFK�
VFDOHG�WR����

Ɣ 5HJLRQV�FRQQHFWHG�EDVHG�URXJKO\�
RQ�SUR[LPLW\�DQG�WUDLQ�OLQHV

Ɣ 7RWDO�SRSXODWLRQ�RI���PLOOLRQ



Ɣ 7KH�EDVLFV��$JHQW�EDVHG�PRGHOLQJ�DQG�VWDWHV
Ɣ 7KH�0DWUL[�0RGHO
Ɣ 7KH�1HWZRUN�0RGHO
Ɣ 5HVXOWV�

ż 0DWUL[�0RGHO��TXDUDQWLQH��WUDYHO
ż 1HWZRUN�0RGHO��DV\PSWRPDWLF�UDWH��WUDYHO

Ɣ %RWK�PRGHOV��YDFFLQDWLRQ�VWUDWHJLHV
Ɣ :HE�8VHU�,QWHUIDFH
Ɣ 6RPH�)LQDO�5HPDUNV

5RDG�PDS
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0DWUL[�0RGHO���(IIHFW�RI�WUDYHO�LQWHQVLW\

���6ZDS�� ���6ZDS����� ���6ZDS������



1HWZRUN�0RGHO���(IIHFW�RI�DV\PSWRPDWLF�UDWH

���DV\PSWRPDWLF

����DV\PSWRPDWLF

���DV\PSWRPDWLF

����DV\PSWRPDWLF



1HWZRUN�0RGHO���HIIHFW�RI�DV\PSWRPDWLF�WUDYHO�LQWHQVLW\

�����WUDYHO�
SUREDELOLW\

������WUDYHO�
SUREDELOLW\

�����WUDYHO�
SUREDELOLW\

�������WUDYHO�
SUREDELOLW\



1HWZRUN�0RGHO�YDULDQFH

7KH�1HWZRUN�0RGHO�PRUH�VHQVLWLYH�WR�UDQGRPL]DWLRQ�
'HSHQGLQJ�RQ�UDQGRP�VHHGV�
� ,QLWLDO��UDQGRP��SODFHPHQW�RI�LQIHFWHG�

± XS�WR�������
� 7UDYHO

± XS�WR�������
� ,Q�ODUJH�SDUW��DUWLIDFW�RI�WKH�VPDOO�QXPEHU�RI�FRPPXQLWLHV�

PRGHOOHG�����
� 5HVXOWV�VKRXOG�EH�EDVHG�RQ�PXOWLSOH�UXQV�DQG�VKRZQ�ZLWK�

FRQILGHQFH�LQWHUYDOV



Ɣ 7KH�EDVLFV��$JHQW�EDVHG�PRGHOLQJ�DQG�VWDWHV
Ɣ 7KH�0DWUL[�0RGHO
Ɣ 7KH�1HWZRUN�0RGHO
Ɣ 5HVXOWV�

ż 0DWUL[�0RGHO��TXDUDQWLQH��WUDYHO
ż 1HWZRUN�0RGHO��LQLWLDO�LQIHFWLRQV��DV\PSWRPDWLF��WUDYHO

Ɣ %RWK�PRGHOV��YDFFLQDWLRQ�VWUDWHJLHV
Ɣ :HE�8VHU�,QWHUIDFH
Ɣ 6RPH�)LQDO�5HPDUNV

5RDG�PDS



9DFFLQDWLRQV�VWUDWHJLHV

Ɣ 8QLIRUP�GLVWULEXWLRQ

Ɣ +LJK�'HQVLW\

Ɣ /RZ�'HQVLW\



0DWUL[�0RGHO���9DFFLQDWLRQ

1R
YDFFLQDWLRQ
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1R
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8QLIRUP
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'HQVLW\



ELOG�����HIILFHQ\�
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0DWUL[�0RGHO���9DFFLQDWLRQ�ZLWK�UH�LQIHFWLRQ

1R
YDFFLQDWLRQ



ELOG�����HIILFHQ\�
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ELOG������
ELOG��������

0DWUL[�0RGHO���9DFFLQDWLRQ�ZLWK�UH�LQIHFWLRQ

1R
YDFFLQDWLRQ

+LJK�
'HQVLW\

8QLIRUP

/RZ�
'HQVLW\



1HWZRUN�0RGHO���YDFFLQDWLRQ�VWUDWHJLHV��1HZPDQ�:DWWV

1R�YDFFLQDWLRQ

8QLIRUP�

/RZ�GHQVLW\

+LJK�GHQVLW\



Ɣ 7KH�EDVLFV��$JHQW�EDVHG�PRGHOLQJ�DQG�VWDWHV
Ɣ 7KH�0DWUL[�0RGHO
Ɣ 7KH�1HWZRUN�0RGHO
Ɣ 5HVXOWV�

ż 0DWUL[�0RGHO��TXDUDQWLQH��WUDYHO
ż 1HWZRUN�0RGHO��LQLWLDO�LQIHFWLRQV��DV\PSWRPDWLF��WUDYHO

Ɣ %RWK�PRGHOV��YDFFLQDWLRQ�VWUDWHJLHV
Ɣ :HE�8VHU�,QWHUIDFH
Ɣ 6RPH�)LQDO�5HPDUNV

5RDG�PDS



� 5HDFW-6�
� *UDSK�UHSUHVHQWHG�E\�IRUFH�GLUHFWHG�JUDSK�RI�'��OLEUDU\��

DQG�XVLQJ�&KDUW-6�IRU�SORWWLQJ 'HPR

:HE�8VHU�,QWHUIDFH



:HE�8VHU�,QWHUIDFH

https://docs.google.com/file/d/1pxavjrcqw78xlCKaPZUiVxtKMZroSfK6/preview


Ɣ 7KH�EDVLFV��$JHQW�EDVHG�PRGHOLQJ�DQG�VWDWHV
Ɣ 7KH�0DWUL[�0RGHO
Ɣ 7KH�1HWZRUN�0RGHO
Ɣ 5HVXOWV�

ż 0DWUL[�0RGHO��TXDUDQWLQH��WUDYHO
ż 1HWZRUN�0RGHO��LQLWLDO�LQIHFWLRQV��DV\PSWRPDWLF��WUDYHO

Ɣ %RWK�PRGHOV��YDFFLQDWLRQ�VWUDWHJLHV
Ɣ :HE�8VHU�,QWHUIDFH
Ɣ 6RPH�)LQDO�5HPDUNV

5RDG�PDS



$�IHZ�&RPSXWHU�6FLHQFH�DVSHFWV

Ɣ 'DWD�6WUXFWXUHV
ż 0DWUL[�0RGHO�LV�GHVLJQHG�WR�EH�FDFKH�IULHQGO\��VSDWLDO�ORFDOLW\�

Ŷ 6WUXFWXUHV�RI�$UUD\V�YV�$UUD\�RI�6WUXFWXUHV
ż 1HWZRUN�0RGHO��&RPSUHVVHG�6SDUVH�5RZ�IRUPDW�HIILFLHQW�EXW�QRW�FDFKH�IULHQGO\

Ɣ $OJRULWKPV
ż 7LPH�FRPSOH[LW\�IRU�VLPXODWLRQV��2�Q$JHQWV�

Ŷ &UHDWLQJ�1HZPDQ�:DWWV�JUDSKV�LV�2�Q$JHQWV��
ż 7UDGHRII��UXQWLPH�YV�UDQGRP�DFFXUDF\

Ɣ 3DUDOOHOL]DWLRQ
ż 0DWUL[�0RGHO�LV�DOUHDG\�SDUDOOHOL]HG�ZLWK�2SHQ03

Ŷ /RFN�IUHH�DOJRULWKP
Ŷ a���[�VSHHGXS�RQ���FRUHV

ż 1HWZRUN�0RGHO��FRQVLGHULQJ�SDUDOOHOL]DWLRQ�VWUDWHJLHV�



$�IHZ�&RPSXWHU�6FLHQFH�DVSHFWV

Ɣ 'DWD�6WUXFWXUHV
ż 0DWUL[�0RGHO�LV�GHVLJQHG�WR�EH�FDFKH�IULHQGO\��VSDWLDO�ORFDOLW\�

Ŷ 6WUXFWXUHV�RI�$UUD\V�YV�$UUD\�RI�6WUXFWXUHV
ż 1HWZRUN�0RGHO��&RPSUHVVHG�6SDUVH�5RZ�IRUPDW�HIILFLHQW�EXW�QRW�FDFKH�IULHQGO\

Ɣ $OJRULWKPV
ż 7LPH�FRPSOH[LW\�IRU�VLPXODWLRQV��2�Q$JHQWV�

Ŷ &UHDWLQJ�1HZPDQ�:DWWV�JUDSKV�LV�2�Q$JHQWV��
ż 7UDGHRII��UXQWLPH�YV�UDQGRP�DFFXUDF\

Ɣ 3DUDOOHOL]DWLRQ
ż 0DWUL[�0RGHO�LV�DOUHDG\�SDUDOOHOL]HG�ZLWK�2SHQ03

Ŷ /RFN�IUHH�DOJRULWKP
Ŷ a���[�VSHHGXS�RQ���FRUHV

ż 1HWZRUN�0RGHO��FRQVLGHULQJ�SDUDOOHOL]DWLRQ�VWUDWHJLHV�



$�IHZ�&RPSXWHU�6FLHQFH�DVSHFWV

Ɣ 'DWD�6WUXFWXUHV
ż 0DWUL[�0RGHO�LV�GHVLJQHG�WR�EH�FDFKH�IULHQGO\��VSDWLDO�ORFDOLW\�

Ŷ 6WUXFWXUHV�RI�$UUD\V�YV�$UUD\�RI�6WUXFWXUHV
ż 1HWZRUN�0RGHO��&RPSUHVVHG�6SDUVH�5RZ�IRUPDW�HIILFLHQW�EXW�QRW�FDFKH�IULHQGO\

Ɣ $OJRULWKPV
ż 7LPH�FRPSOH[LW\�IRU�VLPXODWLRQV��2�Q$JHQWV�

Ŷ &UHDWLQJ�1HZPDQ�:DWWV�JUDSKV�LV�2�Q$JHQWV��
ż 7UDGHRII��UXQWLPH�YV�UDQGRP�DFFXUDF\

Ɣ 3DUDOOHOL]DWLRQ
ż 0DWUL[�0RGHO�LV�DOUHDG\�SDUDOOHOL]HG�ZLWK�2SHQ03

Ŷ /RFN�IUHH�DOJRULWKP
Ŷ a���[�VSHHGXS�RQ���FRUHV

ż 1HWZRUN�0RGHO��FRQVLGHULQJ�SDUDOOHOL]DWLRQ�VWUDWHJLHV�



'LIIHUHQFH�EHWZHHQ�VROXWLRQV

0DWUL[ 1HWZRUN

6SHHG�(IILFLHQF\ $JHQW�
FRQQHFWLRQV

9DFFLQDWLRQ�
VWUDWHJ\�

4XDUDQWLQH�
VXSSRUW

0DWUL[�0RGHO )DVWHU���%HWWHU�
VSDWLDO�ORFDOLW\�

8QLIRUP�
VWUXFWXUH

6���5�FDQ�EH�
YDFFLQDWHG� <HV

1HWZRUN�
0RGHO

5HVRXUFH�
LQWHQVLYH�

0RUH�IOH[LEOH�
VWUXFWXUH

2QO\�6�FDQ�EH�
YDFFLQDWHG� 1R



6XPPDU\

0DWUL[ 1HWZRUN

Ɣ 7ZR�GLIIHUHQW�LPSOHPHQWDWLRQV�RI�WKH�VDPH�SUREOHP�

Ɣ +LJKO\�PRGXODU�IOH[LEOH��ORWV�RI�SDUDPHWHUV�DOORZLQJ�XV�WR�FUHDWH�PXOWLSOH�
GLIIHUHQW�VFHQDULRV

Ɣ 7HVW�RXW�GLIIHUHQW�YDFFLQDWLRQV�VWUDWHJLHV�

Ɣ 0DWUL[�VROXWLRQ�LV�RSWLPL]HG�WR�EH�UXQ�RQ�KLJK�SHUIRUPDQFH�FRPSXWHU������
PLOOLRQ�DJHQWV�VLPXODWLRQ�FDQ�EH�UXQ�LQ�DSSUR[��RQH�DQG�D�KDOI�PLQXWH�RQ�D�
GHVNWRS�FRPSXWHU

Ɣ 1HWZRUN�VROXWLRQ�XWLOL]HV�FRPSUHVVHG�VSDUVH�URZ�IRU�HIILFLHQWO\�ILWWLQJ�YHU\�ODUJH�
PDWULFHV�LQ�PHPRU\��DURXQG�������VL]H�LQ�GHPRV�VKRZQ�



)ROORZ�XS�ZRUN

Ɣ &RQQHFW�VROXWLRQV�ZLWK�WKH�:HE�8VHU�,QWHUIDFH
Ɣ 3DUDOOHOL]H�ZLWK�SWKUHDGV�DQG�03,

��2SHQ03�SDUDOOHOL]DWLRQ�DOUHDG\�DYDLODEOH�IRU�0DWUL[�
Ɣ 7HVW�RSWLPL]DWLRQ�VWUDWHJLHV�RQ�+3&�V\VWHP
Ɣ $GGLWLRQDO�EHKDYLRU�

ż 0XOWLSOH�TXDUDQWLQHV
ż 6HDVRQDO�FKDUDFWHULVWLFV�YDULDEOHV�YLUXV�PXWDWLRQV

Ŷ 0DLQO\�H[SUHVVHG�DV�D�FKDQJH�LQ�WKH�LQIHFWLRQ�SUREDELOLW\�VWDUWLQJ
�DQG�RU�HQGLQJ��DW�VSHFLILF�VLPXODWLRQ�WLPHV�

Ŷ 3RVVLELOLW\�WR�PRGHO�PXOWLSOH�YLUXV�VWUDLQV�VLPXOWDQHRXVO\
Ɣ 0RUH�FRPSOH[�LQIHFWLRQ�PRGHO�IRU�1HWZRUN�LPSOHPHQWDWLRQ



2YHUYLHZ

KWWS���ZZZ�LW�XX�VH�UHVHDUFK�JURXS�XDUW�SURMHFWV�VDLYU



)ROORZ�XS�ZRUN

Ɣ &RQQHFW�VROXWLRQV�ZLWK�WKH�:HE�8VHU�,QWHUIDFH
Ɣ 3DUDOOHOL]H�ZLWK�SWKUHDGV�DQG�03,��2SHQ03�SDUDOOHOL]DWLRQ�

DOUHDG\�DYDLODEOH�IRU�0DWUL[�
Ɣ 3HUIRUPDQFH�FRPSDULVRQV
Ɣ 7HVW�RSWLPL]DWLRQ�VWUDWHJLHV�RQ�+3&�V\VWHP
Ɣ $GGLWLRQDO�EHKDYLRU�

ż $GGLWLRQDO�9DFFLQDWLRQ�VWUDWHJLHV
ż 0XOWLSOH�TXDUDQWLQHV
ż 6HDVRQDO�FKDUDFWHULVWLFV�YDULDEOHV�YLUXV�PXWDWLRQV

Ŷ 0DLQO\�H[SUHVVHG�DV�D�FKDQJH�LQ�WKH�LQIHFWLRQ�
SUREDELOLW\�VWDUWLQJ��DQG�RU�HQGLQJ��DW�VSHFLILF�
VLPXODWLRQ�WLPHV�

Ŷ 3RVVLELOLW\�WR�PRGHO�PXOWLSOH�YLUXV�VWUDLQV�
VLPXOWDQHRXVO\

Ɣ 0RUH�FRPSOH[�LQIHFWLRQ�PRGHO�IRU�1HWZRUN�LPSOHPHQWDWLRQ



1HZPDQ�:DWWV�VPDOO�ZRUOG�JUDSKV

2SWLRQ����1HZPDQ�:DWWV�VPDOO�ZRUOG
Ɣ &UHDWH�D�UHJXODU��'�ODWWLFH�RI�1�QRGHV�ZLWK�HGJHV�FRQQHFWLQJ�HDFK�QRGH�WR�WKH�N�

QHDUHVW�QHLJKERUV�RQ�HDFK�VLGH
Ɣ ,WHUDWH�WKURXJK�HDFK�SDLU�RI�QRQ�FRQQHFWHG�QRGHV��DGG�DQ�HGJH�ZLWK�SUREDELOLW\�S�

$GYDQWDJHV��
Ɣ 6KRUW�SDWK�EHWZHHQ�DQ\�WZR�QRGHV�SRVVLEOH�GHVSLWH�VPDOO�GHJUHH
Ɣ &OXVWHULQJ�EHKDYLRU�ZLWK�WKH�QRGHV�IURP�WKH�UHJXODU�ODWWLFH

'LVDGYDQWDJHV��
Ɣ 'LIILFXOW�WR�G\QDPLFDOO\�FKDQJH�FRQQHFWLRQV�OLNH�LQ�WKH�PDWUL[�PRGHO

:DQJ��;LDR�)DQ��DQG�*XDQURQJ�&KHQ���&RPSOH[�QHWZRUNV��VPDOO�ZRUOG��VFDOH�IUHH�DQG�EH\RQG���,(((�
FLUFXLWV�DQG�V\VWHPV�PDJD]LQH������������������

1HZPDQ��0DUN�(-��DQG�'XQFDQ�-��:DWWV���5HQRUPDOL]DWLRQ�JURXS�DQDO\VLV�RI�WKH�VPDOO�ZRUOG�QHWZRUN�PRGHO���
3K\VLFV�/HWWHUV�$�������������������������



:HE�8VHU�,QWHUIDFH

� +LJK�SHUIRUPDQFH�ZHE�DSSOLFDWLRQ�SODWIRUPV
� FURVV�SODWIRUP
� 6XSSRUW�-621�IRUPDW�UHTXHVW�DQG�UHVSRQVH



1HWZRUN�0RGHO���(IIHFW�RI�QXPEHU�RI�LQLWLDO�LQIHFWLRQV

��LQLWLDO

���LQLWLDO

��LQLWLDO

����LQLWLDO



1R�YDFFLQDWLRQ

8QLIRUP

/RZ�GHQVLW\

+LJK�GHQVLW\

��1HWZRUN�0RGHO���HIIHFW�RI�YDFFLQDWLRQ�VWUDWHJ\��UDQGRP�JUDSKV�



0DWUL[�0RGHO���(IIHFW�RI�WUDYHO�LQWHQVLW\��ZLWKRXW�UH�LQIHFWLRQ

���6ZDS��� ���6ZDS����� ���6ZDS������


