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6HOILVK�5RXWLQJ6HOILVK�5RXWLQJ

� ,3�URXWLQJ�LV�VXE�RSWLPDO�IRU�XVHU�SHUIRUPDQFH
² 5RXWLQJ�KLHUDUFK\�DQG�SROLF\�URXWLQJ

² (TXLSPHQW�IDLOXUH�DQG�WUDQVLHQW�LQVWDELOLW\

² 6ORZ�UHDFWLRQ��LI�DQ\��WR�QHWZRUN�FRQJHVWLRQ

� $XWRQRPRXV�URXWLQJ��XVHUV�SLFN�WKHLU�RZQ�URXWHV
² 6RXUFH�URXWLQJ��H�J��1LPURG�

² 2YHUOD\�URXWLQJ��H�J��'HWRXU��521�

� $XWRQRPRXV�URXWLQJ�LV�VHOILVK�E\�QDWXUH
² (QG�KRVWV�RU�URXWLQJ�RYHUOD\V�JUHHGLO\�VHOHFW�URXWHV

² 2SWLPL]H�WKHLU�RZQ�SHUIRUPDQFH�JRDOV

² «�ZLWKRXW�FRQVLGHULQJ�V\VWHP�ZLGH�FULWHULD



%DG�1HZV%DG�1HZV

� 6HOILVK�URXWLQJ�FDQ�VHULRXVO\�GHJUDGH�
SHUIRUPDQFH�>5RXJKJDUGHQ�	�7DUGRV@

S D

L0(x) = xn

L1(y) = 1

7RWDO�ORDG� x + y = 1
0HDQ�ODWHQF\� x L0(x) + y L1(y)

:RUVW�FDVH�UDWLR�LV�XQERXQGHG�
� 6HOILVK�VRXUFH�URXWLQJ

� $OO�WUDIILF�WKURXJK�ORZHU�OLQN
Î 0HDQ�ODWHQF\�= 1

² /DWHQF\�RSWLPDO�URXWLQJ
� 7R�PLQLPL]H�PHDQ�ODWHQF\��
VHW�[� �>���Q���@���Q

Î 0HDQ�ODWHQF\�Æ 0 DV�n Æ ∞



4XHVWLRQV4XHVWLRQV

� 6HOILVK�VRXUFH�URXWLQJ
² +RZ�GRHV�VHOILVK�VRXUFH�URXWLQJ�SHUIRUP"
² $UH�,QWHUQHW�HQYLURQPHQWV�DPRQJ�WKH�ZRUVW�FDVHV"

� 6HOILVK�RYHUOD\�URXWLQJ
² +RZ�GRHV�VHOILVK�RYHUOD\�URXWLQJ�SHUIRUP"�
² 'RHV�WKH�UHGXFHG�IOH[LELOLW\�DYRLG�WKH�EDG�FDVHV"

� +RUL]RQWDO�LQWHUDFWLRQV
² 'RHV�VHOILVK�WUDIILF�FRH[LVW�ZHOO�ZLWK�RWKHU�WUDIILF"
² 'R�VHOILVK�RYHUOD\V�FRH[LVW�ZHOO�ZLWK�HDFK�RWKHU"

� 9HUWLFDO�LQWHUDFWLRQV
² 'RHV�VHOILVK�URXWLQJ�LQWHUDFW�ZHOO�ZLWK�QHWZRUN�
WUDIILF�HQJLQHHULQJ"



2XU�$SSURDFK2XU�$SSURDFK

� *DPH�WKHRUHWLF�DSSURDFK�ZLWK�VLPXODWLRQV
² (TXLOLEULXP�EHKDYLRU

� $SSO\�JDPH�WKHRU\�WR�FRPSXWH�WUDIILF�HTXLOLEULD

� &RPSDUH�ZLWK�JOREDO�RSWLPD�DQG�GHIDXOW�,3�URXWLQJ

² ,QWUD�GRPDLQ�HQYLURQPHQWV
� &RPSDUH�DJDLQVW�WKHRUHWLFDO�ZRUVW�FDVH�UHVXOWV

� 5HDOLVWLF�WRSRORJLHV��WUDIILF�GHPDQGV��DQG�ODWHQF\�IXQFWLRQV

� 'LVFODLPHUV
² /RWV�RI�VLPSOLILFDWLRQV�	�DVVXPSWLRQV

� 1HFHVVDU\�WR�OLPLW�WKH�SDUDPHWHU�VSDFH

² 5DLVH�PRUH�TXHVWLRQV�WKDQ�ZKDW�ZH�DQVZHU
� /RWV�RI�RQJRLQJ�DQG�IXWXUH�ZRUN



5RXWLQJ�6FKHPHV5RXWLQJ�6FKHPHV

� 5RXWLQJ�RQ�WKH�SK\VLFDO�QHWZRUN
² 6RXUFH�URXWLQJ
² /DWHQF\�RSWLPDO�URXWLQJ

� 5RXWLQJ�RQ�DQ�RYHUOD\��OHVV�IOH[LEOH��
² 2YHUOD\�VRXUFH�URXWLQJ
² 2YHUOD\�ODWHQF\�RSWLPDO�URXWLQJ

� &RPSOLDQW��L�H��GHIDXOW��URXWLQJ��263)
² +RS�FRXQW��L�H��XQLW�ZHLJKW
² 2SWLPL]HG�ZHLJKWV��L�H��>)57��@
² 5DQGRP�ZHLJKWV



,QWHUQHW,QWHUQHW��OLNH�(QYLURQPHQWVOLNH�(QYLURQPHQWV

� 1HWZRUN�WRSRORJLHV
² 5HDO�WLHU���,63��5RFNHWIXHO��UDQGRP�SRZHU�ODZ�JUDSKV

� /RJLFDO�RYHUOD\�WRSRORJ\
² )XOO\�FRQQHFWHG�PHVK��L�H��FOLTXH�

� 7UDIILF�GHPDQGV
² 5HDO�DQG�V\QWKHWLF�WUDIILF�GHPDQGV�

� /LQN�ODWHQF\�IXQFWLRQV
² 4XHXLQJ��0�0����0�'����3�0����3�'����DQG�%35
² 3URSDJDWLRQ��ILEHU�OHQJWK�RU�JHRJUDSKLFDO�GLVWDQFH�

� 3HUIRUPDQFH�PHWULFV
² 8VHU��$YHUDJH�ODWHQF\
² 6\VWHP��0D[�OLQN�XWLOL]DWLRQ��QHWZRUN�FRVW�>)57��@



6RXUFH�5RXWLQJ��$YHUDJH�/DWHQF\6RXUFH�5RXWLQJ��$YHUDJH�/DWHQF\

*RRG�QHZV��,QWHUQHW�OLNH�HQYLURQPHQWV�DUH�IDU�
IURP�WKH�ZRUVW�FDVHV�IRU�VHOILVK�VRXUFH�URXWLQJ
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%DG�QHZV��/RZ�ODWHQF\�FRPHV�DW�PXFK�KLJKHU�QHWZRUN�FRVW



6HOILVK�6HOILVK�2YHUOD\2YHUOD\ 5RXWLQJ5RXWLQJ

� 6LPLODU�UHVXOWV�DSSO\�IRU�RYHUOD\�URXWLQJ
² $FKLHYHV�FORVH�WR�RSWLPDO�DYHUDJH�ODWHQF\

² /RZ�ODWHQF\�FRPHV�DW�KLJKHU�QHWZRUN�FRVW

� (YHQ�LI�RYHUOD\�FRYHUV�D�IUDFWLRQ�RI�QRGHV
² 5DQGRP�FRYHUDJH����������QRGHV

² (GJH�FRYHUDJH��HGJH�QRGHV�RQO\



random weights (load scale factor = 1)
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'LIIHUHQW�URXWLQJ�VFKHPHV�FRH[LVW�ZHOO�ZLWKRXW�KXUWLQJ�HDFK�RWKHU��
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� $Q�LWHUDWLYH�SURFHVV�EHWZHHQ�WZR�SOD\HUV
² 7UDIILF�HQJLQHHULQJ��PLQLPL]H�QHWZRUN�FRVW

� FXUUHQW�WUDIILF�SDWWHUQ�Î QHZ�URXWLQJ�PDWUL[

² 6HOILVK�RYHUOD\V��PLQLPL]H�XVHU�ODWHQF\�
� FXUUHQW�URXWLQJ�PDWUL[�Î QHZ�WUDIILF�SDWWHUQ

� 4XHVWLRQ��
² 'RHV�V\VWHP�UHDFK�D�VWDWH�ZLWK�ERWK�ORZ�
ODWHQF\�DQG�ORZ�QHWZRUN�FRVW"

� 6KRUW�DQVZHU�
² 'HSHQGV�RQ�KRZ�PXFK�FRQWURO�XQGHUOD\ KDV

9HUWLFDO�,QWHUDFWLRQV9HUWLFDO�,QWHUDFWLRQV



263)�RSWLPL]HU�LQWHUDFWV�SRRUO\�ZLWK�VHOILVK�RYHUOD\V�
EHFDXVH�LW�RQO\�KDV�YHU\�FRDUVH�JUDLQHG�FRQWURO�
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03/6�RSWLPL]HU�LQWHUDFWV�ZLWK�
VHOILVK�RYHUOD\V�PXFK�PRUH�HIIHFWLYHO\�



&RQFOXVLRQV&RQFOXVLRQV

� &RQWULEXWLRQV
² ,PSRUWDQW�TXHVWLRQV�RQ�VHOILVK�URXWLQJ�

² 6LPXODWLRQV�WKDW�SDUWLDOO\�DQVZHU�TXHVWLRQV

� 0DLQ�ILQGLQJV�RQ�VHOILVK�URXWLQJ
² 1HDU�RSWLPDO�ODWHQF\�LQ�,QWHUQHW�OLNH�HQYLURQPHQWV

� ,Q�VKDUS�FRQWUDVW�ZLWK�WKH�WKHRUHWLFDO�ZRUVW�FDVHV

² &RH[LVWV�ZHOO�ZLWK�RWKHU�RYHUOD\V�	�UHJXODU�,3�WUDIILF
� %DFNJURXQG�WUDIILF�PD\�HYHQ�EHQHILW�LQ�VRPH�FDVHV

² %LJ�LQWHUDFWLRQV�ZLWK�QHWZRUN�WUDIILF�HQJLQHHULQJ�
� 7HQVLRQ�EHWZHHQ�RSWLPL]LQJ�XVHU�ODWHQF\�YV��QHWZRUN�ORDG



/RWV�RI�)XWXUH�:RUN/RWV�RI�)XWXUH�:RUN

� ([WHQVLRQV
² 0XOWL�GRPDLQ�,3�QHWZRUNV

² 'LIIHUHQW�RYHUOD\�WRSRORJLHV

² $OWHUQDWLYH�VHOILVK�URXWLQJ�REMHFWLYHV

� 6WXG\�G\QDPLFV�RI�VHOILVK�URXWLQJ�
² +RZ�DUH�WUDIILF�HTXLOLEULD�UHDFKHG"

� ,PSURYH�LQWHUDFWLRQV
² %HWZHHQ�VHOILVK�URXWLQJ�	�WUDIILF�HQJLQHHULQJ

² %HWZHHQ�FRPSHWLQJ�RYHUOD\�QHWZRUNV



7KDQN�\RX�7KDQN�\RX�



&RPSXWLQJ�7UDIILF�(TXLOLEULXP�&RPSXWLQJ�7UDIILF�(TXLOLEULXP�
RI�6HOILVK�5RXWLQJRI�6HOILVK�5RXWLQJ

� &RPSXWLQJ�WUDIILF�HTXLOLEULXP�RI�QRQ�RYHUOD\�WUDIILF
² 8VH�WKH�OLQHDU�DSSUR[LPDWLRQ�DOJRULWKP

� $�YDULDQW�RI�WKH�)UDQN�:ROIH�DOJRULWKP��ZKLFK�LV�D�JUDGLHQW�EDVHG�
OLQH�VHDUFK�DOJRULWKP

� &RPSXWLQJ�WUDIILF�HTXLOLEULXP�RI�VHOILVK�RYHUOD\�URXWLQJ
² &RQVWUXFW�D�ORJLFDO�RYHUOD\�QHWZRUN
² 8VH�-DFRE
V�UHOD[DWLRQ�DOJRULWKP�RQ�WRS�RI�6KHIIL
V

GLDJRQDOL]DWLRQ PHWKRG�IRU�DV\PPHWULF�ORJLFDO�QHWZRUNV
² 8VH�PRGLILHG�OLQHDU�DSSUR[LPDWLRQ�DOJR��LQ�V\PPHWULF�FDVH

� &RPSXWLQJ�WUDIILF�HTXLOLEULXP�RI�PXOWLSOH�RYHUOD\V
² 8VH�D�UHOD[DWLRQ�IUDPHZRUN

� ,Q�HDFK�URXQG��HDFK�RYHUOD\�FRPSXWHV�LWV�EHVW�UHVSRQVH�E\�IL[LQJ
WKH�RWKHU�RYHUOD\V·�WUDIILF��WKHQ�WKH�EHVW�UHVSRQVH�DQG�WKH�
SUHYLRXV�VWDWH�DUH�PHUJHG�XVLQJ�GHFUHDVLQJ�UHOD[DWLRQ�IDFWRUV�


