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5HIUHVK�<RXU�8QGHUVWDQGLQJ��)DVW�5/
6HOHFW�DOO�WKDW�DUH�WUXH�

Ɣ ,Q�7KRPSVRQ�VDPSOLQJ�IRU�0'3V��WKH�SRVWHULRU�RYHU�WKH�G\QDPLFV�FDQ�EH�XSGDWHG�DIWHU�HDFK�
WUDQVLWLRQ
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VDPSOHV�RI�WKDW�SDLU�WLPH�VWHSV�FDQ�EH�WKH�VDPH�DV�DIWHU�1���VDPSOHV

Ɣ 7KH�RSWLPLVP�ERQXVHV�GLVFXVVHG�IRU�0%,(�(%�GHSHQG�RQ�WKH�PD[LPXP�UHZDUG�EXW�QRW�RQ�WKH�
PD[LPXP�YDOXH�IXQFWLRQ

Ɣ ,Q�FODVV�ZH�GLVFXVVHG�DGGLQJ�D�ERQXV�WHUP�WR�DQ�XSGDWH�IRU�D��V�D�U�V¶��WXSOH�XVLQJ�4�OHDUQLQJ�ZLWK�
IXQFWLRQ�DSSUR[LPDWLRQ��$GGLQJ�WKLV�ERQXV�WHUP�ZLOO�HQVXUH�DOO�4�HVWLPDWHV�XVHG�WR�PDNH�GHFLVLRQV�
RQOLQH�XVLQJ�'41�DUH�RSWLPLVWLF�ZLWK�UHVSHFW�WR�4


Ɣ 1RW�VXUH
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2XWOLQH�IRU�7RGD\
�� ,QWURGXFWLRQ�DQG�6HWWLQJ
�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�PRGHOV
�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�4�IXQFWLRQV
�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�LPSRUWDQFH�VDPSOLQJ
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:KHUH�:H�$UH�
Ɣ )DVW�UHLQIRUFHPHQW�OHDUQLQJ
Ɣ /HDUQLQJ�IURP�RIIOLQH�GDWD

ż 2YHUYLHZ�DQG�3ROLF\�HYDOXDWLRQ
ż ,PLWDWLRQ�/HDUQLQJ
ż 3ROLF\�RSWLPL]DWLRQ�
ż *XHVW�OHFWXUH�ZLWK�'U��/LKRQJ�/L�
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�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�PRGHOV
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�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�LPSRUWDQFH�VDPSOLQJ
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2XWFRPH����

"
ÂÄ



3RWHQWLDO�$SSOLFDWLRQV
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2II�3ROLF\�5HLQIRUFHPHQW�/HDUQLQJ�
:DWNLQV�����
:DWNLQV�DQG�'D\DQ�����
3UHFXS�HW�DO������
/DJRXGDNLV�DQG�3DUU�����
0XUSK\�����
6XWWRQ��6]HSHVYDUL�DQG�0DHL�����
6KRUWUHHG��/DEHU��/L]RWWH��6WURXS��3LQHDX��	�0XUSK\�����
'HJLUV��:KLWH��DQG�6XWWRQ�����
0QLK�HW�DO������
0DKPRRG�HW�DO������
-LDQJ�	�/L�����
+DOODN��7DPDU�DQG�0DQQRU�����
0XQRV��6WHSOHWRQ��+DUXW\XQ\DQ�DQG�%HOOHPDUH�����
6XWWRQ��0DKPRRG�DQG�:KLWH�����
'X��&KHQ��/L��=LDR��DQG�=KRX��������� ��



:K\�&DQ¶W�:H�-XVW�8VH�4�/HDUQLQJ"

Ɣ 4�OHDUQLQJ�LV�DQ�RII�SROLF\�5/�DOJRULWKP
ż &DQ�EH�XVHG�ZLWK�GDWD�GLIIHUHQW�WKDQ�WKH�VWDWH��DFWLRQ�SDLUV�

ZRXOG�YLVLW�XQGHU�WKH�RSWLPDO�4�VWDWH�DFWLRQ�YDOXHV

Ɣ %XW�GHDGO\�WULDG�RI�ERRWVWUDSSLQJ��IXQFWLRQ�DSSUR[LPDWLRQ�DQG�RII�
SROLF\��DQG�FDQ�IDLO
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,PSRUWDQW�LQ�3UDFWLFH

%&4�ILJXUH�IURP�)XMLPRWR��
0HJHU��3UHFXS�,&0/�����
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&KDOOHQJH��2YHUODS�5HTXLUHPHQW

$QWLELRWLFV 9DVRSUHVVRU0HFKDQLFDO�
9HQWLODWLRQ

3UREDELOLW\�RI�
LQWHUYHQWLRQ

3ROLF\�ZLVK�WR�HYDOXDWH
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2YHUODS�5HTXLUHPHQW��'DWD�0XVW�6XSSRUW�3ROLF\�
:LVK�WR�(YDOXDWH

$QWLELRWLFV 9DVRSUHVVRU0HFKDQLFDO�
9HQWLODWLRQ

3UREDELOLW\�RI�
LQWHUYHQWLRQ

3ROLF\�ZLVK�WR�HYDOXDWH

3ROLF\�XVHG�WR�JDWKHU�GDWD
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1R�2YHUODS�IRU�9DVRSUHVVRU䋻�&DQ¶W�'R�2II�3ROLF\�
(VWLPDWLRQ�IRU�'HVLUHG�3ROLF\

$QWLELRWLFV 9DVRSUHVVRU0HFKDQLFDO�
9HQWLODWLRQ

3UREDELOLW\�RI�
LQWHUYHQWLRQ

3ROLF\�XVHG�WR�JDWKHU�GDWD

3ROLF\�ZLVK�WR�HYDOXDWH
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+RZ�WR�(YDOXDWH�6XIILFLHQW�2YHUODS�LQ�5HDO�'DWD"

$QWLELRWLFV 9DVRSUHVVRU0HFKDQLFDO�
9HQWLODWLRQ

3UREDELOLW\�RI�
LQWHUYHQWLRQ

3ROLF\�XVHG�WR�JDWKHU�GDWD

3ROLF\�ZLVK�WR�HYDOXDWH
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2IIOLQH���%DWFK�5HLQIRUFHPHQW�/HDUQLQJ�

$VVXPSWLRQV

(YDOXDWLRQ�
&ULWHULD

7DVNV
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&RPPRQ�7DVNV��2II�3ROLF\�(YDOXDWLRQ�	�2SWLPL]DWLRQ

$VVXPSWLRQV

(YDOXDWLRQ�
&ULWHULD

7DVNV
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&RPPRQ�$VVXPSWLRQV
Ɣ 6WDWLRQDU\�SURFHVV��3ROLF\�ZLOO�EH�HYDOXDWHG�LQ�RU�GHSOR\HG�LQ�WKH�VDPH�

VWDWLRQDU\�GHFLVLRQ�SURFHVV�DV�WKH�EHKDYLRU�SROLF\�RSHUDWHG�LQ�WR�JDWKHU�GDWD
Ɣ 0DUNRY
Ɣ 6HTXHQWLDO�LJQRUDELOLW\��QR�FRQIRXQGLQJ�

Ɣ 2YHUODS

��



&RPPRQ�7DVNV��2II�3ROLF\�(YDOXDWLRQ�	�2SWLPL]DWLRQ

$VVXPSWLRQV

(YDOXDWLRQ�
&ULWHULD

7DVNV
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2II�3ROLF\�5HLQIRUFHPHQW�/HDUQLQJ�

)LJXUH�IURP�6XWWRQ�	�%DUWR�����
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2II�3ROLF\�5HLQIRUFHPHQW�/HDUQLQJ�
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)LJXUH�IURP�6XWWRQ�	�%DUWR�����



%DWFK�2II�3ROLF\�5HLQIRUFHPHQW�/HDUQLQJ�
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)LJXUH�IURP�6XWWRQ�	�%DUWR�����



%DWFK�2II�3ROLF\�5HLQIRUFHPHQW�/HDUQLQJ�

��
)LJXUH�IURP�6XWWRQ�	�%DUWR�����



&RPPRQ�(YDOXDWLRQ�&ULWHULD�IRU�2II�3ROLF\�(YDOXDWLRQ
Ɣ &RPSXWDWLRQDO�HIILFLHQF\
Ɣ 3HUIRUPDQFH�DFFXUDF\
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2IIOLQH���%DWFK�5HLQIRUFHPHQW�/HDUQLQJ�

$VVXPSWLRQV

(YDOXDWLRQ�
&ULWHULD

7DVNV

Ɣ 0DUNRY"
Ɣ 2YHUODS"
Ɣ 6HTXHQWLDO�LJQRUDELOLW\"�

Ɣ (PSLULFDO�DFFXUDF\
Ɣ &RQVLVWHQF\
Ɣ 5REXVWQHVV
Ɣ $V\PSWRWLF�HIILFLHQF\
Ɣ )LQLWH�VDPSOH�ERXQGV
Ɣ &RPSXWDWLRQDO�FRVW
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%DWFK�3ROLF\�2SWLPL]DWLRQ��)LQG�D�*RRG�3ROLF\�7KDW�:LOO�
3HUIRUP�:HOO�LQ�WKH�)XWXUH
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%DWFK�3ROLF\�(YDOXDWLRQ��(VWLPDWH�WKH�3HUIRUPDQFH�RI�D�
3DUWLFXODU�'HFLVLRQ�3ROLF\
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3ROLF\�(YDOXDWLRQ

��7KRPDV��3KLOLS��*HRUJLRV�7KHRFKDURXV��DQG�0RKDPPDG�*KDYDP]DGHK���+LJK�FRQILGHQFH�RII�SROLF\�HYDOXDWLRQ���,Q�3URFHHGLQJV�RI�WKH�$$$,�
&RQIHUHQFH�RQ�$UWLILFLDO�,QWHOOLJHQFH��YRO������QR����������



2XWOLQH
�� ,QWURGXFWLRQ�DQG�6HWWLQJ
�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�PRGHOV
�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�4�IXQFWLRQV
�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�LPSRUWDQFH�VDPSOLQJ
�� 6DIH�EDWFK�5/
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*LYHQ�a��N�/HDUQHUV¶�7UDMHFWRULHV
:LWK�5DQGRP�$FWLRQ��/HYHOV�

*RDO��/HDUQ�D�1HZ�3ROLF\�WR�
0D[LPL]H�6WXGHQW�3HUVLVWHQFH
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$$0$6�������
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0RGHOV�)LW�IRU�2II�3ROLF\�(YDOXDWLRQ�&DQ�5HVXOW�LQ�%HWWHU�
(VWLPDWHV�:KHQ�7UDLQHG�8QGHU�D�'LIIHUHQW�/RVV�)XQFWLRQ

/LX��*RWWHVPDQ��5DJKX��.RPRURZVNL��)DLVDO��'RVKL�9HOH]��%UXQVNLOO�1HXU,36������ ��



2XWOLQH
�� ,QWURGXFWLRQ�DQG�6HWWLQJ
�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�PRGHOV
�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�4�IXQFWLRQV
�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�LPSRUWDQFH�VDPSOLQJ
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ÅÇ/H��+���9RORVKLQ��&���	�<XH��<���������0D\���%DWFK�SROLF\�OHDUQLQJ�XQGHU�FRQVWUDLQWV��,Q�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�0DFKLQH�/HDUQLQJ�

 Ij�h�<hhkZI�
qI�khI�<��""�
N]g����

7P<j�Qh�
GQNNIgI[j�ph�
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([DPSOH�)LWWHG�4�(YDOXDWLRQ�*XDUDQWHHV

/H��9RORVKLQ��<XH�,&0/����� ��



0RGHO�)UHH�3ROLF\�(YDOXDWLRQ
Ɣ &KDOOHQJH��VWLOO�UHOLHV�RQ�0DUNRY�DVVXPSWLRQ
Ɣ &KDOOHQJH��VWLOO�UHOLHV�RQ�PRGHOV�EHLQJ�ZHOO�VSHFLILHG�RU�KDYH�QR�FRPSXWDEOH�

JXDUDQWHHV�LI�WKHUH�LV�PLVVSHFLILFDWLRQ
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2XWOLQH
�� ,QWURGXFWLRQ�DQG�6HWWLQJ
�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�PRGHOV
�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�4�IXQFWLRQV
�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�LPSRUWDQFH�VDPSOLQJ
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Ɣ 7]kYG�YQXI�<�ZIjP]G�jP<j�G]Ih[�j�gIYs�][�Z]GIYh�DIQ[O�E]ggIEj�]g�
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Ɣ !][jI�
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Ɣ 7I�q]kYG�YQXI�j]�G]�h]ZIjPQ[O�hQZQY<g
Ɣ 
P<YYI[OI��G<j<�GQhjgQDkjQ][�ZQhZ<jEP
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<[�
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1[GIg��IhQgIG��QhjgQDkjQ][��N

Ɣ 0PI�h<ZdYQ[O�GQhjgQDkjQ][�f¥r¦�à�Á�N]g�<YY�r�h�j��d¥r¦�à�Á�¥
]pIg<OI���]pIgY<d¦
Ɣ "]�PQGGI[�E][N]k[GQ[O�
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PIEX�9]kg�1[GIghj<[GQ[O���Zd]gj<[EI�/<ZdYQ[O

:H�FDQ�XVH�LPSRUWDQFH�VDPSOLQJ�WR�GR�EDWFK�EDQGLW�SROLF\�HYDOXDWLRQ��&RQVLGHU�ZH�KDYH�D�GDWDVHW�IRU�SXOOV�
IURP���DUPV��&RQVLGHU�WKDW�DUP���LV�D�%HUQRXOOL�ZKHUH�ZLWK�SUREDELOLW\�����ZH�JHW���DQG�ZLWK�SUREDELOLW\������ZH�
JHW������$UP���LV�D�%HUQRXOOL�ZKHUH�ZLWK�SUREDELOLW\������WKH�UHZDUG�LV���HOVH�WKH�UHZDUG�LV����$UP���KDV�D�
SUREDELOLW\�RI�\LHOGLQJ�D�UHZDUG�RI���ZLWK�SUREDELOLW\�����HOVH�LW�JHWV����6HOHFW�DOO�WKDW�DUH�WUXH�

Ɣ 'DWD�LV�VDPSOHG�IURP�SL��ZKHUH�ZLWK�SUREDELOLW\�����LW�SXOOV�DUP���HOVH�LW�SXOOV�DUP����7KH�SROLF\�ZH�ZLVK�WR�
HYDOXDWH��SL���SXOOV�DUP���ZLWK�SUREDELOLW\�����HOVH�LW�SXOOV�DUP����SL��KDV�KLJKHU�WUXH�UHZDUG�WKDQ�SL��

Ɣ :H�FDQQRW�XVH�SL��WR�JHW�DQ�XQELDVHG�HVWLPDWH�RI�WKH�DYHUDJH�UHZDUG�SL��XVLQJ�LPSRUWDQFH�VDPSOLQJ�
Ɣ ,I�UHZDUGV�FDQ�EH�SRVLWLYH�RU�QHJDWLYH��ZH�FDQ�VWLOO�JHW�D�ORZHU�ERXQG�RQ�SL��XVLQJ�GDWD�IURP�SL��XVLQJ�

LPSRUWDQFH�VDPSOLQJ
Ɣ 1RZ�DVVXPH�SL��VHOHFWV�DUP��ZLWK�SUREDELOLW\�����DQG�DUP��ZLWK�SUREDELOLW\������:H�FDQ�XVH�LPSRUWDQFH�

VDPSOLQJ�WR�JHW�DQ�XQELDVHG�HVWLPDWH�RI�SL��XVLQJ�GDWD�IURP�SL��
Ɣ 6WLOO�ZLWK�WKH�VDPH�SL���LW�LV�OLNHO\�ZLWK�1 ���SXOOV�WKDW�WKH�HVWLPDWH�XVLQJ�,6�IRU�SL��ZLOO�EH�KLJKHU�WKDQ�WKH�

HPSLULFDO�YDOXH�RI�SL��
Ɣ 1RW�6XUH
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Ɣ +g]pQGIh�k[DQ<hIG�IhjQZ<j]g
Ɣ /QZQY<g�j]�!][jI�
<gY]�IhjQZ<j]g�Dkj�E]ggIEjh�N]g�GQhjgQDkjQ][�ZQhZ<jEP

ÇÇ




PIEX�9]kg�1[GIghj<[GQ[O���Zd]gj<[EI�/<ZdYQ[O�Ã

6HOHFW�DOO�WKDW�\RX¶G�JXHVV�PLJKW�EH�WUXH�DERXW�LPSRUWDQFH�VDPSOLQJ

Ɣ ,W�UHTXLUHV�WKH�EHKDYLRU�SROLF\�WR�YLVLW�DOO�WKH�VWDWH��DFWLRQ�SDLUV�WKDW�ZRXOG�EH�YLVLWHG�XQGHU�WKH�HYDOXDWLRQ�
SROLF\�LQ�RUGHU�WR�JHW�DQ�XQELDVHG�HVWLPDWRU�

Ɣ ,W�LV�OLNHO\�WR�EH�KLJK�YDULDQFH
Ɣ 1RW�6XUH

ÇÈ



+Ig��IEQhQ][��Zd]gj<[EI�/<ZdYQ[O�¥+��/¦

Ɣ /HYHUDJH�WHPSRUDO�VWUXFWXUH�RI�WKH�GRPDLQ��VLPLODU�WR�SROLF\�JUDGLHQW�

ÇÊ



�Zd]gj<[EI�/<ZdYQ[O�6<gQ<[EI�

Ɣ ,PSRUWDQFH�VDPSOLQJ��OLNH�0RQWH�&DUOR�HVWLPDWLRQ��LV�JHQHUDOO\�KLJK�YDULDQFH
Ɣ ,PSRUWDQFH�VDPSOLQJ�LV�SDUWLFXODUO\�KLJK�YDULDQFH�IRU�HVWLPDWLQJ�WKH�UHWXUQ�RI�D�SROLF\�LQ�D�VHTXHQWLDO�

GHFLVLRQ�SURFHVV�

Ɣ 9DULDQFH�FDQ�JHQHUDOO\�VFDOH�H[SRQHQWLDOO\�ZLWK�WKH�KRUL]RQ�
D� &RQFHQWUDWLRQ�LQHTXDOLWLHV�OLNH�+RHIIGLQJ�VFDOH�ZLWK�WKH�ODUJHVW�UDQJH�RI�WKH�YDULDEOH
E� 7KH�ODUJHVW�UDQJH�RI�WKH�YDULDEOH�GHSHQGV�RQ�WKH�SURGXFW�RI�LPSRUWDQFH�ZHLJKWV
F� &KHFN�\RXU�XQGHUVWDQGLQJ��IRU�D�+�VWHS�KRUL]RQ�ZLWK�D�PD[LPXP�UHZDUG�LQ�D�VLQJOH�WUDMHFWRU\�

RI����DQG�LI�S�D_V��SLBE�� ����DQG�S�D_V��SL�� ���IRU�HDFK�WLPH�VWHS��ZKDW�LV�WKH�PD[LPXP�
LPSRUWDQFH�ZHLJKWHG�UHWXUQ�IRU�D�VLQJOH�WUDMHFWRU\"�

ÈÁ



2XWOLQH
�� ,QWURGXFWLRQ�DQG�6HWWLQJ
�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�PRGHOV
�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�4�IXQFWLRQV
�� 2IIOLQH�EDWFK�HYDOXDWLRQ�XVLQJ�LPSRUWDQFH�VDPSOLQJ

��



7P<j�9]k�/P]kYG��[]q

Ɣ %H�DEOH�WR�GHILQH�DQG�DSSO\�LPSRUWDQFH�VDPSOLQJ�IRU�RII�SROLF\�SROLF\�
HYDOXDWLRQ

Ɣ 'HILQH�VRPH�OLPLWDWLRQV�RI�,6��YDULDQFH�
Ɣ 'HILQH�ZK\�ZH�PLJKW�ZDQW�WR�GR�EDWFK�RIIOLQH�5/�DQG�SRWHQWLDO�DSSOLFDWLRQV
Ɣ %H�DZDUH�RI�WKH�PDLQ�SRWHQWLDO�OLPLWDWLRQV�RI�PRGHO�DQG�PRGHO�IUHH�

PHWKRGV�

ÈÃ



&ODVV�2UJDQL]DWLRQ
Ɣ )DVW�UHLQIRUFHPHQW�OHDUQLQJ
Ɣ /HDUQLQJ�IURP�RIIOLQH�GDWD

ż 2YHUYLHZ�DQG�3ROLF\�HYDOXDWLRQ
ż 1H[W�WLPH��,PLWDWLRQ�/HDUQLQJ
ż 3ROLF\�RSWLPL]DWLRQ�
ż *XHVW�OHFWXUH�ZLWK�'U��/LKRQJ�/L�

��


