
:KDW¶V�LQ�D�
WUDQVODWLRQ�PRGHO"

$QDO\]LQJ�QHXUDO�VHT�VHT�PRGHOV�
DQG�WKH�UHSUHVHQWDWLRQV�WKH\�OHDUQ

-|UJ�7LHGHPDQQ
'HSDUWPHQW�RI�'LJLWDO�+XPDQLWLHV

8QLYHUVLW\�RI�+HOVLQNL



/DQJXDJH��FRPPXQLFDWLRQ�DQG�LQWHOOLJHQFH

ODQJXDJH� ODQJXDJH

FRPSOH[�SUREOHPV

XQ
GH
UV
WD
QG
LQJ
H[SODLQLQJ

ORVV\�
FRPSUHVVLRQLQH[DFW�

GHFRPSUHVVLRQ



/DQJXDJH��FRPPXQLFDWLRQ�DQG�LQWHOOLJHQFH

ODQJXDJH� ODQJXDJH

FRPSOH[�SUREOHPV

XQ
GH
UV
WD
QG
LQJ
H[SODLQLQJ

ORVV\�
FRPSUHVVLRQLQH[DFW�

GHFRPSUHVVLRQ

DPELJXLW\
LV�D�IHDWXUH
�QRW�D�EXJ�

LQWHUSUHWDWLRQ
UHTXLUHV

LQWHOOLJHQFH



:KDW�LV�ODQJXDJH�WHFKQRORJ\"

ODQJXDJH ODQJXDJH�

PHDQLQJ

XQ
GH
UV
WD
QG
LQJ
JHQHUDWLQJ

1/8 1/*

REVHUYDEOH�GDWD

WRZDUGV�WKH�
XQNQRZQ�WHUULWRU\�

���



:KDW�LV�ODQJXDJH�WHFKQRORJ\"

ODQJXDJH ODQJXDJH�

PHDQLQJ

XQ
GH
UV
WD
QG
LQJ
JHQHUDWLQJ

PRUSKRORJ\�

V\QWD[

VHPDQWLFV



%HUWRORJ\��:KDW�GRHV�P\�ODQJXDJH�PRGHO�OHDUQ"

ODQJXDJH ODQJXDJH�

PHDQLQJ

XQ
GH
UV
WD
QG
LQJ
JHQHUDWLQJ

PRUSKRORJ\�

V\QWD[

VHPDQWLFV



0DFKLQH�WUDQVODWLRQ��1DWXUDOO\�FRPELQH�1/8�DQG�1/*

VRXUFH�ODQJXDJH WDUJHW�ODQJXDJH�

PHDQLQJ

XQ
GH
UV
WD
QG
LQJ
JHQHUDWLQJ

PRUSKRORJ\�

V\QWD[

VHPDQWLFV







7UDQVODWLRQ�0RGHOV



5HFXUUHQW�VHTXHQFH�WR�VHTXHQFH�PRGHOV�ZLWK�DWWHQWLRQ



7UDQVIRUPHU�EDVHG�HQFRGHUV�DQG�GHFRGHUV



+RZ�FDQ�ZH�IRUFH�07�WR�UHDOO\�OHDUQ�WKH�VHPDQWLFV"

PHDQLQJ

XQ
GH
UV
WD
QG
LQJ
JHQHUDWLQJ

PRUSKRORJ\�

V\QWD[

VHPDQWLFV

'DQLVK 6ZHGLVK )LQQLVK



+RZ�FDQ�ZH�IRUFH�07�WR�UHDOO\�OHDUQ�WKH�VHPDQWLFV"

PHDQLQJ

XQ
GH
UV
WD
QG
LQJ
JHQHUDWLQJ

PRUSKRORJ\�

V\QWD[

VHPDQWLFV

0XOWLOLQJXDO
107

DQ\�ODQJXDJH DQ\�ODQJXDJH



����/DQJXDJH�ODEHOV�DQG�FRPSOHWHO\�VKDUHG�SDUDPHWHUV

107

(Q

'H

)U

(V

)L

0XOWL�WDUJHW�WUDQVODWLRQ�PRGHOV�ZLWK�
ODQJXDJH�ODEHOV (Q

'H

)U

(V

)L

�GH�+HOOR�ZRUOG�

7KH��HPEHGGHG��ODEHO�LV�DOZD\V�DYDLODEOH�WR�WKH�
GHFRGHU�WKURXJK�WKH�DWWHQWLRQ�PHFKDQLVP�DQG�
WULJJHUV�WKH�*HUPDQ�SDUDPHWHUV�RI�WKH�GHFRGHU



����/DQJXDJH�VSHFLILF�FRPSRQHQWV



0XOWLOLQJXDO�107�DQG�ODQJXDJH�HPEHGGLQJV





(PHUJLQJ�ODQJXDJH�VSDFHV

(PHUJLQJ�/DQJXDJH�6SDFHV�/HDUQHG�)URP�0DVVLYHO\�0XOWLOLQJXDO�&RUSRUD��KWWSV���DU[LY�RUJ�DEV������������



0XOWLOLQJXDO�107�DV�]HUR�VKRW�SDUDSKUDVH�PRGHO



*HQHUDWLQJ�SDUDSKUDVHV�ZLWK�PXOWLOLQJXDO�107

LQ�GRPDLQ��%LEOH�



*HQHUDWLQJ�SDUDSKUDVHV�ZLWK�PXOWLOLQJXDO�107

RXW�RI�GRPDLQ��7DWRHED�



0XOWLOLQJXDO�107�IRU�WH[W�QRUPDOLVDWLRQ

KWWSV���WUDQVODWH�OLQJ�KHOVLQNL�IL�IL[BODQJXDJH



0XOWLOLQJXDO�107�IRU�FRQWH[WXDOL]HG�VSHOO�FKHFNLQJ

KWWSV���WUDQVODWH�OLQJ�KHOVLQNL�IL�IL[BODQJXDJH



&RPSOHWHO\�VKDUHG�RU�ODQJXDJH�VSHFLILF�FRPSRQHQWV"



7KH�DWWHQWLRQ�EULGJH�PRGHO



0XOWLOLQJXDO�LPDJH�FDSWLRQ�WUDQVODWLRQ



6KDUHG�UHSUHVHQWDWLRQ�OD\HU�LQ�RWKHU�GRZQVWUHDP�WDVNV

1RWH��WUDLQHG�RQ�YHU\�VPDOO�GDWD�RQO\��PXOW��N�



/LQJXLVWLF�SURSHUWLHV�LQ�PXOWLOLQJXDO�07

0XOWL�SDUDOOHO�VXEVHW�IURP�(XURSDUO�FRUSXV��.RHKQ�������

6SDQQLQJ���������VHQWHQFHV�LQ�(1��&6��),��'(��(/��,7�����N�MRLQW�YRFDEXODU\�



6HQW(YDO��/LQJXLVWLF�SURELQJ�WDVNV��WUDQVIRUPHU�

'HSLFWHG��7DVN�DFFXUDF\�YV��1XPEHU�RI�WDUJHW�
�����������������ODQJXDJHV

1XPEHU�RI�WDUJHW�ODQJXDJHV



6HQW(YDO��/LQJXLVWLF�SURELQJ�WDVNV��DWWHQWLRQ�EULGJH�

'HSLFWHG��7DVN�DFFXUDF\�YV��1XPEHU�RI�WDUJHW�
�����������������ODQJXDJHV

1XPEHU�RI�WDUJHW�ODQJXDJHV



,QWHUPHGLDWH�WDNHDZD\V

0XOWLOLQJXDO�WUDQVIRUPHUV�DQG�VKDUHG�SDUDPHWHUV

Ɣ 6LPSOH�DQG�HIIHFWLYH�ZLWK�HPHUJLQJ�ODQJXDJH�VSDFHV
Ɣ 1R�VLJQLILFDQW�GLIIHUHQFH�LQ�OLQJXLVWLF�DEVWUDFWLRQV�DFFRUGLQJ�WR�SURELQJ�WDVNV
Ɣ +LJKHU�OD\HUV�SURYLGH�PRUH�DEVWUDFW�OLQJXLVWLF�LQIRUPDWLRQ

0XOWLOLQJXDO�EULGJH�PRGHOV

Ɣ 0RGXODULW\�DQG�IL[HG�VL]H�³ODQJXDJH�DJQRVWLF´�VHPDQWLF�UHSUHVHQWDWLRQ
Ɣ ,PSURYHG�OLQJXLVWLF�HQFRGLQJ�ZLWK�DGGLWLRQDO�ODQJXDJHV
Ɣ %LJJHU�DWWHQWLRQ�EULGJH�OHDGV�WR�EHWWHU�SHUIRUPDQFH



+RZ�GR�QHXUDO�WUDQVODWLRQ�PRGHOV�HQFRGH�LQIRUPDWLRQ"



:KHUH�GRHV�WKH�DWWHQWLRQ�EULGJH�ORRN�DW"

$WWHQWLRQ�ZHLJKW�RI�LQGLYLGXDO�KHDGV�



3URELQJ�LQGLYLGXDO�DWWHQWLRQ�EULGJH�KHDGV



'RHV�VHOI�DWWHQWLRQ�HQFRGH�V\QWDFWLF�LQIRUPDWLRQ"

8QODEHOHG�
DWWDFKPHQW�
VFRUHV�
FRPSDUHG�ZLWK�
YHULILHG�V\QWDFWLF�
WUHHEDQN�WUHHV�
�&R1//�����



7\SLFDO�VHOI�DWWHQWLRQ�SDWWHUQV�LQ�WUDQVIRUPHU�EDVHG�107

2IWHQ�SUHWW\�VKDUS�DWWHQWLRQ�SDWWHUQV�UHODWHG�WR�SRVLWLRQDO�LQIRUPDWLRQ�



5HSODFH�VHOI�DWWHQWLRQ�ZLWK�IL[HG�DWWHQWLRQ�SDWWHUQV

+LJK�UHVRXUFH�VFHQDULR�

Ɣ *HUPDQ����(QJOLVK
Ɣ ����0�WUDLQLQJ�VHQWHQFHV

/RZ�UHVRXUFH�VFHQDULR�

Ɣ *HUPDQ����(QJOLVK�����.
Ɣ .RUHDQ����(QJOLVK����.
Ɣ 9LHWQDPHVH����(QJOLVK�����.

[/� �[�OHDUQDEOH�DWWHQWLRQ�KHDGV
[)� �[�IL[HG�DWWHQWLRQ�KHDGV



����7KH�PDILD�NLGQDSSHG�WKH�PLOOLRQDLUH�
����7KH�PLOOLRQDLUH�ZDV�NLGQDSSHG�E\�WKH�PDILD� ����7KH�ER\�LV�SOD\LQJ�WKH�SLDQR�

����7KH�ER\�LV�QRW�SOD\LQJ�WKH�SLDQR�

,PSULQW�RI�3DVVLYL]DWLRQ�DQG�1HJDWLRQ�RQ�&RQWH[WXDOL]HG�5HSUHVHQWDWLRQV

'DWD��FRQWUDVWLYH�SDLUV�IURP�6,&.�DQG�WHPSODWH�EDVHG�V\QWKHWLF�H[DPSOHV



7KH�³'H�ELDVLQJ´�3URFHGXUH

5DYIRJHO�DW�HO���������1XOO�,W�2XW��*XDUGLQJ�3URWHFWHG�$WWULEXWHV�E\�
,WHUDWLYH�1XOOVSDFH�3URMHFWLRQ��$&/�

)LJ��IURP�5DYIRJHO�DW�HO���������
1XOO�,W�2XW��*XDUGLQJ�3URWHFWHG�$WWULEXWHV�
E\�,WHUDWLYH�1XOOVSDFH�3URMHFWLRQ��$&/�7`��-�$)�'$) �-��'�..$!$ -�2$/#�2 $"#/�(�/-$3��

8`��$)��)0''.+�� �*!�/# ��'�..$!$ -��t�u��)��
���+-*% �/$*)�(�/-$3���t�u�./`��t��t�u3u���6�Ѧ3

9`��-*% �/���/��*)�)0''.+�� �0.$)"���t�u

:`�� + �/�7g9�0)/$'��'�..$!$ -�/-�$)$)"�!�$'.


/ -�/$1 ��0''g�+�� ��-*% �/$*)�t
�
�ua



%HIRUH�YV��$IWHU
7(0

3/�3
$6

7(0
3/�1

(*
FODVVLILFDWLRQ�DFFXUUDFLHV
�EHIRUH�DQG�DIWHU���LWHUDWLRQV



7UDQVIHUULQJ�WKH�SURMHFWLRQ�EHWZHHQ�GDWDVHWV��7(03/�ĺ�6,&.�

'RHV�QRW�
WUDQVIHU�IRU�
%(57

'RHV�WUDQVIHU�
IRU�107



:KDW�LV�WKH�GLIIHUHQFH�EHWZHHQ�/0�DQG�07�HQFRGHUV"

VRXUFH WDUJHW�

PHDQLQJ

XQ
GH
UV
WD
QG
LQJ
JHQHUDWLQJ



&RPSDULQJ�WKH�VKDSH�RI�WKH�HPEHGGLQJ�VSDFHV

0HDVXUH�RI�DQLVRSWURS\�RI�WKH�UHSUHVHQWDWLRQ�VSDFH��
$YHUDJH�FRVLQH�VLPLODULW\�EHWZHHQ�UDQGRPO\�VDPSOHG�ZRUGV

0HWKRG�RI��(WKD\DUDMK�������



&RPSDULQJ�WKH�FRQWH[WXDOLVDWLRQ�RI�HPEHGGLQJV

6HOI6LP��DYHUDJH�
FRVLQH�VLPLODULW\�RI�
ZRUGV�LQ�GLIIHUHQW�
FRQWH[WV

,QWUD6LP��DYHUDJH�
FRVLQH�VLPLODULW\�RI�
ZRUGV�WR�WKH�PHDQ�
VHQWHQFH�YHFWRU



+RZ�WR�WXUQ�%(57�LQWR�DQ�07�HQFRGHU

V�50(�XKGY�QH�VJG�GODGFFKPI�URCEG�Q�
OWNVKNKPIWCN�%(46�HQT�GPINKUJ�IGTOCP�
DGHQTG�NGHV��CPF�CHVGT��TKIJV��CNKIPOGPV�
�&CQ�GV�CN���������



+RZ�WR�WXUQ�%(57�LQWR�DQ�07�HQFRGHU

V�50(�XKGY�QH�VJG�GODGFFKPI�URCEG�Q�
OWNVKNKPIWCN�%(46�HQT�GPINKUJ�IGTOCP�
DGHQTG�NGHV��CPF�CHVGT��TKIJV��CNKIPOGPV�
�&CQ�GV�CN���������



+RZ�WR�WXUQ�%(57�LQWR�DQ�07�HQFRGHU



:KDW�KDSSHQV�WR�WKH�HPEHGGLQJ�VSDFHV"



5HSUHVHQWDWLRQ�VLPLODULW\�DQDO\VLV��56$�



3URMHFWLRQ�:HLJKWHG�&DQRQLFDO�&RUUHODWLRQ�$QDO\VLV



7DNHDZD\V

,W¶V�HDV\

Ɣ «�WR�WUDLQ�D�WUDQVODWLRQ�PRGHO
Ɣ «�WR�LQFOXGH�DGGLWLRQDO�ODQJXDJHV
Ɣ «�WR�XVH�PXOWLOLQJXDO�PRGHOV�IRU�YDULRXV�WDVNV

,W¶V�GLIILFXOW

Ɣ «�WR�GR�VRPHWKLQJ�VPDUWHU�WKDQ�DGGLQJ�PRUH�GDWD�DQG�WUDLQLQJ�IURP�VFUDWFK
Ɣ «�WR�XQGHUVWDQG�ZKDW�LV�JRLQJ�RQ�LQ�WKH�PRGHO
Ɣ «�WR�GHVLJQ�SURELQJ�WDVNV�DQG�EHQFKPDUNV�WKDW�OHDG�WR�UHOLDEOH�FRQFOXVLRQV

KWWS���KHOVLQNL�IL�IRWUDQ



3RVVLEOH�FRQFOXVLRQV

0XOWLOLQJXDOLW\�LV�XVHIXO

Ɣ .QRZOHGJH�WUDQVIHU�ZRUNV�WR�VRPH�H[WHQW
Ɣ =HUR�VKRW�OHDUQLQJ�LV�SRVVLEOH��EXW�ZHDN�
Ɣ 0D\�OHDG�WR�PRUH�DEVWUDFWLRQ

/LQJXLVWLF�LQIRUPDWLRQ

Ɣ ,V�VSUHDG�DOO�RYHU�WKH�SODFH�ZLWKRXW�YHU\�FOHDU�SDWWHUQV
Ɣ /RFDO�GHSHQGHQFLHV�GRPLQDWH�D�ORW��ZKLFK�LV�QR�ELJ�VXUSULVH�
Ɣ &HUWDLQ�SKHQRPHQD�FDQ�EH�H[WUDFWHG�IURP�GLVWULEXWHG�UHSUHVHQWDWLRQV

0DQ\�WKLQJV�OHIW�WR�GR����

KWWS���KHOVLQNL�IL�IRWUDQ



1H[W�VWHSV

6FDOH�XS�DQG�H[WHQG

Ɣ 0DVVLYHO\�PXOWLOLQJXDO�PRGHOV��ZLWK�PRGXODU�DUFKLWHFWXUHV"�
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