
7DEOH�RI�&RQWHQWV

3\WKRQ�0DFKLQH�/HDUQLQJ�6HFRQG�(GLWLRQ
&UHGLWV
$ERXW�WKH�$XWKRUV
$ERXW�WKH�5HYLHZHUV
ZZZ�3DFNW3XE�FRP

H%RRNV��GLVFRXQW�RIIHUV��DQG�PRUH
:K\�VXEVFULEH"

&XVWRPHU�)HHGEDFN
3UHIDFH

:KDW�WKLV�ERRN�FRYHUV
:KDW�\RX�QHHG�IRU�WKLV�ERRN
:KR�WKLV�ERRN�LV�IRU
&RQYHQWLRQV
5HDGHU�IHHGEDFN
&XVWRPHU�VXSSRUW

'RZQORDGLQJ�WKH�H[DPSOH�FRGH
'RZQORDGLQJ�WKH�FRORU�LPDJHV�RI�WKLV�ERRN
(UUDWD
3LUDF\
4XHVWLRQV

���*LYLQJ�&RPSXWHUV�WKH�$ELOLW\�WR�/HDUQ�IURP�'DWD
%XLOGLQJ�LQWHOOLJHQW�PDFKLQHV�WR�WUDQVIRUP�GDWD�LQWR�NQRZOHGJH
7KH�WKUHH�GLIIHUHQW�W\SHV�RI�PDFKLQH�OHDUQLQJ

0DNLQJ�SUHGLFWLRQV�DERXW�WKH�IXWXUH�ZLWK�VXSHUYLVHG�OHDUQLQJ
&ODVVLILFDWLRQ�IRU�SUHGLFWLQJ�FODVV�ODEHOV
5HJUHVVLRQ�IRU�SUHGLFWLQJ�FRQWLQXRXV�RXWFRPHV

6ROYLQJ�LQWHUDFWLYH�SUREOHPV�ZLWK�UHLQIRUFHPHQW�OHDUQLQJ
'LVFRYHULQJ�KLGGHQ�VWUXFWXUHV�ZLWK�XQVXSHUYLVHG�OHDUQLQJ

)LQGLQJ�VXEJURXSV�ZLWK�FOXVWHULQJ
'LPHQVLRQDOLW\�UHGXFWLRQ�IRU�GDWD�FRPSUHVVLRQ

,QWURGXFWLRQ�WR�WKH�EDVLF�WHUPLQRORJ\�DQG�QRWDWLRQV
$�URDGPDS�IRU�EXLOGLQJ�PDFKLQH�OHDUQLQJ�V\VWHPV

3UHSURFHVVLQJ�±�JHWWLQJ�GDWD�LQWR�VKDSH
7UDLQLQJ�DQG�VHOHFWLQJ�D�SUHGLFWLYH�PRGHO
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(YDOXDWLQJ�PRGHOV�DQG�SUHGLFWLQJ�XQVHHQ�GDWD�LQVWDQFHV
8VLQJ�3\WKRQ�IRU�PDFKLQH�OHDUQLQJ

,QVWDOOLQJ�3\WKRQ�DQG�SDFNDJHV�IURP�WKH�3\WKRQ�3DFNDJH�,QGH[
8VLQJ�WKH�$QDFRQGD�3\WKRQ�GLVWULEXWLRQ�DQG�SDFNDJH�PDQDJHU
3DFNDJHV�IRU�VFLHQWLILF�FRPSXWLQJ��GDWD�VFLHQFH��DQG�PDFKLQH�OHDUQLQJ

6XPPDU\
���7UDLQLQJ�6LPSOH�0DFKLQH�/HDUQLQJ�$OJRULWKPV�IRU�&ODVVLILFDWLRQ

$UWLILFLDO�QHXURQV�±�D�EULHI�JOLPSVH�LQWR�WKH�HDUO\�KLVWRU\�RI�PDFKLQH�OHDUQLQJ
7KH�IRUPDO�GHILQLWLRQ�RI�DQ�DUWLILFLDO�QHXURQ
7KH�SHUFHSWURQ�OHDUQLQJ�UXOH

,PSOHPHQWLQJ�D�SHUFHSWURQ�OHDUQLQJ�DOJRULWKP�LQ�3\WKRQ
$Q�REMHFW�RULHQWHG�SHUFHSWURQ�$3,
7UDLQLQJ�D�SHUFHSWURQ�PRGHO�RQ�WKH�,ULV�GDWDVHW

$GDSWLYH�OLQHDU�QHXURQV�DQG�WKH�FRQYHUJHQFH�RI�OHDUQLQJ
0LQLPL]LQJ�FRVW�IXQFWLRQV�ZLWK�JUDGLHQW�GHVFHQW
,PSOHPHQWLQJ�$GDOLQH�LQ�3\WKRQ
,PSURYLQJ�JUDGLHQW�GHVFHQW�WKURXJK�IHDWXUH�VFDOLQJ
/DUJH�VFDOH�PDFKLQH�OHDUQLQJ�DQG�VWRFKDVWLF�JUDGLHQW�GHVFHQW

6XPPDU\
���$�7RXU�RI�0DFKLQH�/HDUQLQJ�&ODVVLILHUV�8VLQJ�VFLNLW�OHDUQ

&KRRVLQJ�D�FODVVLILFDWLRQ�DOJRULWKP
)LUVW�VWHSV�ZLWK�VFLNLW�OHDUQ�±�WUDLQLQJ�D�SHUFHSWURQ
0RGHOLQJ�FODVV�SUREDELOLWLHV�YLD�ORJLVWLF�UHJUHVVLRQ

/RJLVWLF�UHJUHVVLRQ�LQWXLWLRQ�DQG�FRQGLWLRQDO�SUREDELOLWLHV
/HDUQLQJ�WKH�ZHLJKWV�RI�WKH�ORJLVWLF�FRVW�IXQFWLRQ
&RQYHUWLQJ�DQ�$GDOLQH�LPSOHPHQWDWLRQ�LQWR�DQ�DOJRULWKP�IRU�ORJLVWLF�UHJUHVVLRQ
7UDLQLQJ�D�ORJLVWLF�UHJUHVVLRQ�PRGHO�ZLWK�VFLNLW�OHDUQ
7DFNOLQJ�RYHUILWWLQJ�YLD�UHJXODUL]DWLRQ

0D[LPXP�PDUJLQ�FODVVLILFDWLRQ�ZLWK�VXSSRUW�YHFWRU�PDFKLQHV
0D[LPXP�PDUJLQ�LQWXLWLRQ
'HDOLQJ�ZLWK�D�QRQOLQHDUO\�VHSDUDEOH�FDVH�XVLQJ�VODFN�YDULDEOHV
$OWHUQDWLYH�LPSOHPHQWDWLRQV�LQ�VFLNLW�OHDUQ

6ROYLQJ�QRQOLQHDU�SUREOHPV�XVLQJ�D�NHUQHO�690
.HUQHO�PHWKRGV�IRU�OLQHDUO\�LQVHSDUDEOH�GDWD
8VLQJ�WKH�NHUQHO�WULFN�WR�ILQG�VHSDUDWLQJ�K\SHUSODQHV�LQ�KLJK�GLPHQVLRQDO�VSDFH

'HFLVLRQ�WUHH�OHDUQLQJ
0D[LPL]LQJ�LQIRUPDWLRQ�JDLQ�±�JHWWLQJ�WKH�PRVW�EDQJ�IRU�\RXU�EXFN
%XLOGLQJ�D�GHFLVLRQ�WUHH



&RPELQLQJ�PXOWLSOH�GHFLVLRQ�WUHHV�YLD�UDQGRP�IRUHVWV
.�QHDUHVW�QHLJKERUV�±�D�OD]\�OHDUQLQJ�DOJRULWKP
6XPPDU\

���%XLOGLQJ�*RRG�7UDLQLQJ�6HWV�±�'DWD�3UHSURFHVVLQJ
'HDOLQJ�ZLWK�PLVVLQJ�GDWD

,GHQWLI\LQJ�PLVVLQJ�YDOXHV�LQ�WDEXODU�GDWD
(OLPLQDWLQJ�VDPSOHV�RU�IHDWXUHV�ZLWK�PLVVLQJ�YDOXHV
,PSXWLQJ�PLVVLQJ�YDOXHV
8QGHUVWDQGLQJ�WKH�VFLNLW�OHDUQ�HVWLPDWRU�$3,

+DQGOLQJ�FDWHJRULFDO�GDWD
1RPLQDO�DQG�RUGLQDO�IHDWXUHV

&UHDWLQJ�DQ�H[DPSOH�GDWDVHW
0DSSLQJ�RUGLQDO�IHDWXUHV
(QFRGLQJ�FODVV�ODEHOV
3HUIRUPLQJ�RQH�KRW�HQFRGLQJ�RQ�QRPLQDO�IHDWXUHV

3DUWLWLRQLQJ�D�GDWDVHW�LQWR�VHSDUDWH�WUDLQLQJ�DQG�WHVW�VHWV
%ULQJLQJ�IHDWXUHV�RQWR�WKH�VDPH�VFDOH
6HOHFWLQJ�PHDQLQJIXO�IHDWXUHV

/��DQG�/��UHJXODUL]DWLRQ�DV�SHQDOWLHV�DJDLQVW�PRGHO�FRPSOH[LW\
$�JHRPHWULF�LQWHUSUHWDWLRQ�RI�/��UHJXODUL]DWLRQ
6SDUVH�VROXWLRQV�ZLWK�/��UHJXODUL]DWLRQ
6HTXHQWLDO�IHDWXUH�VHOHFWLRQ�DOJRULWKPV

$VVHVVLQJ�IHDWXUH�LPSRUWDQFH�ZLWK�UDQGRP�IRUHVWV
6XPPDU\

���&RPSUHVVLQJ�'DWD�YLD�'LPHQVLRQDOLW\�5HGXFWLRQ
8QVXSHUYLVHG�GLPHQVLRQDOLW\�UHGXFWLRQ�YLD�SULQFLSDO�FRPSRQHQW�DQDO\VLV

7KH�PDLQ�VWHSV�EHKLQG�SULQFLSDO�FRPSRQHQW�DQDO\VLV
([WUDFWLQJ�WKH�SULQFLSDO�FRPSRQHQWV�VWHS�E\�VWHS
7RWDO�DQG�H[SODLQHG�YDULDQFH
)HDWXUH�WUDQVIRUPDWLRQ
3ULQFLSDO�FRPSRQHQW�DQDO\VLV�LQ�VFLNLW�OHDUQ

6XSHUYLVHG�GDWD�FRPSUHVVLRQ�YLD�OLQHDU�GLVFULPLQDQW�DQDO\VLV
3ULQFLSDO�FRPSRQHQW�DQDO\VLV�YHUVXV�OLQHDU�GLVFULPLQDQW�DQDO\VLV
7KH�LQQHU�ZRUNLQJV�RI�OLQHDU�GLVFULPLQDQW�DQDO\VLV
&RPSXWLQJ�WKH�VFDWWHU�PDWULFHV
6HOHFWLQJ�OLQHDU�GLVFULPLQDQWV�IRU�WKH�QHZ�IHDWXUH�VXEVSDFH
3URMHFWLQJ�VDPSOHV�RQWR�WKH�QHZ�IHDWXUH�VSDFH
/'$�YLD�VFLNLW�OHDUQ



8VLQJ�NHUQHO�SULQFLSDO�FRPSRQHQW�DQDO\VLV�IRU�QRQOLQHDU�PDSSLQJV
.HUQHO�IXQFWLRQV�DQG�WKH�NHUQHO�WULFN
,PSOHPHQWLQJ�D�NHUQHO�SULQFLSDO�FRPSRQHQW�DQDO\VLV�LQ�3\WKRQ

([DPSOH���±�VHSDUDWLQJ�KDOI�PRRQ�VKDSHV
([DPSOH���±�VHSDUDWLQJ�FRQFHQWULF�FLUFOHV

3URMHFWLQJ�QHZ�GDWD�SRLQWV
.HUQHO�SULQFLSDO�FRPSRQHQW�DQDO\VLV�LQ�VFLNLW�OHDUQ

6XPPDU\
���/HDUQLQJ�%HVW�3UDFWLFHV�IRU�0RGHO�(YDOXDWLRQ�DQG�+\SHUSDUDPHWHU�7XQLQJ

6WUHDPOLQLQJ�ZRUNIORZV�ZLWK�SLSHOLQHV
/RDGLQJ�WKH�%UHDVW�&DQFHU�:LVFRQVLQ�GDWDVHW
&RPELQLQJ�WUDQVIRUPHUV�DQG�HVWLPDWRUV�LQ�D�SLSHOLQH

8VLQJ�N�IROG�FURVV�YDOLGDWLRQ�WR�DVVHVV�PRGHO�SHUIRUPDQFH
7KH�KROGRXW�PHWKRG
.�IROG�FURVV�YDOLGDWLRQ

'HEXJJLQJ�DOJRULWKPV�ZLWK�OHDUQLQJ�DQG�YDOLGDWLRQ�FXUYHV
'LDJQRVLQJ�ELDV�DQG�YDULDQFH�SUREOHPV�ZLWK�OHDUQLQJ�FXUYHV
$GGUHVVLQJ�RYHU��DQG�XQGHUILWWLQJ�ZLWK�YDOLGDWLRQ�FXUYHV

)LQH�WXQLQJ�PDFKLQH�OHDUQLQJ�PRGHOV�YLD�JULG�VHDUFK
7XQLQJ�K\SHUSDUDPHWHUV�YLD�JULG�VHDUFK
$OJRULWKP�VHOHFWLRQ�ZLWK�QHVWHG�FURVV�YDOLGDWLRQ

/RRNLQJ�DW�GLIIHUHQW�SHUIRUPDQFH�HYDOXDWLRQ�PHWULFV
5HDGLQJ�D�FRQIXVLRQ�PDWUL[
2SWLPL]LQJ�WKH�SUHFLVLRQ�DQG�UHFDOO�RI�D�FODVVLILFDWLRQ�PRGHO
3ORWWLQJ�D�UHFHLYHU�RSHUDWLQJ�FKDUDFWHULVWLF
6FRULQJ�PHWULFV�IRU�PXOWLFODVV�FODVVLILFDWLRQ

'HDOLQJ�ZLWK�FODVV�LPEDODQFH
6XPPDU\

���&RPELQLQJ�'LIIHUHQW�0RGHOV�IRU�(QVHPEOH�/HDUQLQJ
/HDUQLQJ�ZLWK�HQVHPEOHV
&RPELQLQJ�FODVVLILHUV�YLD�PDMRULW\�YRWH

,PSOHPHQWLQJ�D�VLPSOH�PDMRULW\�YRWH�FODVVLILHU
8VLQJ�WKH�PDMRULW\�YRWLQJ�SULQFLSOH�WR�PDNH�SUHGLFWLRQV
(YDOXDWLQJ�DQG�WXQLQJ�WKH�HQVHPEOH�FODVVLILHU

%DJJLQJ�±�EXLOGLQJ�DQ�HQVHPEOH�RI�FODVVLILHUV�IURP�ERRWVWUDS�VDPSOHV
%DJJLQJ�LQ�D�QXWVKHOO
$SSO\LQJ�EDJJLQJ�WR�FODVVLI\�VDPSOHV�LQ�WKH�:LQH�GDWDVHW

/HYHUDJLQJ�ZHDN�OHDUQHUV�YLD�DGDSWLYH�ERRVWLQJ



+RZ�ERRVWLQJ�ZRUNV
$SSO\LQJ�$GD%RRVW�XVLQJ�VFLNLW�OHDUQ

6XPPDU\
���$SSO\LQJ�0DFKLQH�/HDUQLQJ�WR�6HQWLPHQW�$QDO\VLV

3UHSDULQJ�WKH�,0'E�PRYLH�UHYLHZ�GDWD�IRU�WH[W�SURFHVVLQJ
2EWDLQLQJ�WKH�PRYLH�UHYLHZ�GDWDVHW
3UHSURFHVVLQJ�WKH�PRYLH�GDWDVHW�LQWR�PRUH�FRQYHQLHQW�IRUPDW

,QWURGXFLQJ�WKH�EDJ�RI�ZRUGV�PRGHO
7UDQVIRUPLQJ�ZRUGV�LQWR�IHDWXUH�YHFWRUV
$VVHVVLQJ�ZRUG�UHOHYDQF\�YLD�WHUP�IUHTXHQF\�LQYHUVH�GRFXPHQW�IUHTXHQF\
&OHDQLQJ�WH[W�GDWD
3URFHVVLQJ�GRFXPHQWV�LQWR�WRNHQV

7UDLQLQJ�D�ORJLVWLF�UHJUHVVLRQ�PRGHO�IRU�GRFXPHQW�FODVVLILFDWLRQ
:RUNLQJ�ZLWK�ELJJHU�GDWD�±�RQOLQH�DOJRULWKPV�DQG�RXW�RI�FRUH�OHDUQLQJ
7RSLF�PRGHOLQJ�ZLWK�/DWHQW�'LULFKOHW�$OORFDWLRQ

'HFRPSRVLQJ�WH[W�GRFXPHQWV�ZLWK�/'$
/'$�ZLWK�VFLNLW�OHDUQ

6XPPDU\
���(PEHGGLQJ�D�0DFKLQH�/HDUQLQJ�0RGHO�LQWR�D�:HE�$SSOLFDWLRQ

6HULDOL]LQJ�ILWWHG�VFLNLW�OHDUQ�HVWLPDWRUV
6HWWLQJ�XS�DQ�64/LWH�GDWDEDVH�IRU�GDWD�VWRUDJH
'HYHORSLQJ�D�ZHE�DSSOLFDWLRQ�ZLWK�)ODVN

2XU�ILUVW�)ODVN�ZHE�DSSOLFDWLRQ
)RUP�YDOLGDWLRQ�DQG�UHQGHULQJ

6HWWLQJ�XS�WKH�GLUHFWRU\�VWUXFWXUH
,PSOHPHQWLQJ�D�PDFUR�XVLQJ�WKH�-LQMD��WHPSODWLQJ�HQJLQH
$GGLQJ�VW\OH�YLD�&66
&UHDWLQJ�WKH�UHVXOW�SDJH

7XUQLQJ�WKH�PRYLH�UHYLHZ�FODVVLILHU�LQWR�D�ZHE�DSSOLFDWLRQ
)LOHV�DQG�IROGHUV�±�ORRNLQJ�DW�WKH�GLUHFWRU\�WUHH
,PSOHPHQWLQJ�WKH�PDLQ�DSSOLFDWLRQ�DV�DSS�S\
6HWWLQJ�XS�WKH�UHYLHZ�IRUP
&UHDWLQJ�D�UHVXOWV�SDJH�WHPSODWH

'HSOR\LQJ�WKH�ZHE�DSSOLFDWLRQ�WR�D�SXEOLF�VHUYHU
&UHDWLQJ�D�3\WKRQ$Q\ZKHUH�DFFRXQW
8SORDGLQJ�WKH�PRYLH�FODVVLILHU�DSSOLFDWLRQ
8SGDWLQJ�WKH�PRYLH�FODVVLILHU

6XPPDU\



����3UHGLFWLQJ�&RQWLQXRXV�7DUJHW�9DULDEOHV�ZLWK�5HJUHVVLRQ�$QDO\VLV
,QWURGXFLQJ�OLQHDU�UHJUHVVLRQ

6LPSOH�OLQHDU�UHJUHVVLRQ
0XOWLSOH�OLQHDU�UHJUHVVLRQ

([SORULQJ�WKH�+RXVLQJ�GDWDVHW
/RDGLQJ�WKH�+RXVLQJ�GDWDVHW�LQWR�D�GDWD�IUDPH
9LVXDOL]LQJ�WKH�LPSRUWDQW�FKDUDFWHULVWLFV�RI�D�GDWDVHW
/RRNLQJ�DW�UHODWLRQVKLSV�XVLQJ�D�FRUUHODWLRQ�PDWUL[

,PSOHPHQWLQJ�DQ�RUGLQDU\�OHDVW�VTXDUHV�OLQHDU�UHJUHVVLRQ�PRGHO
6ROYLQJ�UHJUHVVLRQ�IRU�UHJUHVVLRQ�SDUDPHWHUV�ZLWK�JUDGLHQW�GHVFHQW
(VWLPDWLQJ�FRHIILFLHQW�RI�D�UHJUHVVLRQ�PRGHO�YLD�VFLNLW�OHDUQ

)LWWLQJ�D�UREXVW�UHJUHVVLRQ�PRGHO�XVLQJ�5$16$&
(YDOXDWLQJ�WKH�SHUIRUPDQFH�RI�OLQHDU�UHJUHVVLRQ�PRGHOV
8VLQJ�UHJXODUL]HG�PHWKRGV�IRU�UHJUHVVLRQ
7XUQLQJ�D�OLQHDU�UHJUHVVLRQ�PRGHO�LQWR�D�FXUYH�±�SRO\QRPLDO�UHJUHVVLRQ

$GGLQJ�SRO\QRPLDO�WHUPV�XVLQJ�VFLNLW�OHDUQ
0RGHOLQJ�QRQOLQHDU�UHODWLRQVKLSV�LQ�WKH�+RXVLQJ�GDWDVHW

'HDOLQJ�ZLWK�QRQOLQHDU�UHODWLRQVKLSV�XVLQJ�UDQGRP�IRUHVWV
'HFLVLRQ�WUHH�UHJUHVVLRQ
5DQGRP�IRUHVW�UHJUHVVLRQ

6XPPDU\
����:RUNLQJ�ZLWK�8QODEHOHG�'DWD�±�&OXVWHULQJ�$QDO\VLV

*URXSLQJ�REMHFWV�E\�VLPLODULW\�XVLQJ�N�PHDQV
.�PHDQV�FOXVWHULQJ�XVLQJ�VFLNLW�OHDUQ
$�VPDUWHU�ZD\�RI�SODFLQJ�WKH�LQLWLDO�FOXVWHU�FHQWURLGV�XVLQJ�N�PHDQV��
+DUG�YHUVXV�VRIW�FOXVWHULQJ
8VLQJ�WKH�HOERZ�PHWKRG�WR�ILQG�WKH�RSWLPDO�QXPEHU�RI�FOXVWHUV
4XDQWLI\LQJ�WKH�TXDOLW\�RI�FOXVWHULQJ�YLD�VLOKRXHWWH�SORWV

2UJDQL]LQJ�FOXVWHUV�DV�D�KLHUDUFKLFDO�WUHH
*URXSLQJ�FOXVWHUV�LQ�ERWWRP�XS�IDVKLRQ
3HUIRUPLQJ�KLHUDUFKLFDO�FOXVWHULQJ�RQ�D�GLVWDQFH�PDWUL[
$WWDFKLQJ�GHQGURJUDPV�WR�D�KHDW�PDS
$SSO\LQJ�DJJORPHUDWLYH�FOXVWHULQJ�YLD�VFLNLW�OHDUQ

/RFDWLQJ�UHJLRQV�RI�KLJK�GHQVLW\�YLD�'%6&$1
6XPPDU\

����,PSOHPHQWLQJ�D�0XOWLOD\HU�$UWLILFLDO�1HXUDO�1HWZRUN�IURP�6FUDWFK
0RGHOLQJ�FRPSOH[�IXQFWLRQV�ZLWK�DUWLILFLDO�QHXUDO�QHWZRUNV

6LQJOH�OD\HU�QHXUDO�QHWZRUN�UHFDS



,QWURGXFLQJ�WKH�PXOWLOD\HU�QHXUDO�QHWZRUN�DUFKLWHFWXUH
$FWLYDWLQJ�D�QHXUDO�QHWZRUN�YLD�IRUZDUG�SURSDJDWLRQ

&ODVVLI\LQJ�KDQGZULWWHQ�GLJLWV
2EWDLQLQJ�WKH�01,67�GDWDVHW
,PSOHPHQWLQJ�D�PXOWLOD\HU�SHUFHSWURQ

7UDLQLQJ�DQ�DUWLILFLDO�QHXUDO�QHWZRUN
&RPSXWLQJ�WKH�ORJLVWLF�FRVW�IXQFWLRQ
'HYHORSLQJ�\RXU�LQWXLWLRQ�IRU�EDFNSURSDJDWLRQ
7UDLQLQJ�QHXUDO�QHWZRUNV�YLD�EDFNSURSDJDWLRQ

$ERXW�WKH�FRQYHUJHQFH�LQ�QHXUDO�QHWZRUNV
$�IHZ�ODVW�ZRUGV�DERXW�WKH�QHXUDO�QHWZRUN�LPSOHPHQWDWLRQ
6XPPDU\

����3DUDOOHOL]LQJ�1HXUDO�1HWZRUN�7UDLQLQJ�ZLWK�7HQVRU)ORZ
7HQVRU)ORZ�DQG�WUDLQLQJ�SHUIRUPDQFH

:KDW�LV�7HQVRU)ORZ"
+RZ�ZH�ZLOO�OHDUQ�7HQVRU)ORZ
)LUVW�VWHSV�ZLWK�7HQVRU)ORZ
:RUNLQJ�ZLWK�DUUD\�VWUXFWXUHV
'HYHORSLQJ�D�VLPSOH�PRGHO�ZLWK�WKH�ORZ�OHYHO�7HQVRU)ORZ�$3,

7UDLQLQJ�QHXUDO�QHWZRUNV�HIILFLHQWO\�ZLWK�KLJK�OHYHO�7HQVRU)ORZ�$3,V
%XLOGLQJ�PXOWLOD\HU�QHXUDO�QHWZRUNV�XVLQJ�7HQVRU)ORZ
V�/D\HUV�$3,
'HYHORSLQJ�D�PXOWLOD\HU�QHXUDO�QHWZRUN�ZLWK�.HUDV

&KRRVLQJ�DFWLYDWLRQ�IXQFWLRQV�IRU�PXOWLOD\HU�QHWZRUNV
/RJLVWLF�IXQFWLRQ�UHFDS
(VWLPDWLQJ�FODVV�SUREDELOLWLHV�LQ�PXOWLFODVV�FODVVLILFDWLRQ�YLD�WKH�VRIWPD[

IXQFWLRQ
%URDGHQLQJ�WKH�RXWSXW�VSHFWUXP�XVLQJ�D�K\SHUEROLF�WDQJHQW
5HFWLILHG�OLQHDU�XQLW�DFWLYDWLRQ

6XPPDU\
����*RLQJ�'HHSHU�±�7KH�0HFKDQLFV�RI�7HQVRU)ORZ

.H\�IHDWXUHV�RI�7HQVRU)ORZ
7HQVRU)ORZ�UDQNV�DQG�WHQVRUV

+RZ�WR�JHW�WKH�UDQN�DQG�VKDSH�RI�D�WHQVRU
8QGHUVWDQGLQJ�7HQVRU)ORZ
V�FRPSXWDWLRQ�JUDSKV
3ODFHKROGHUV�LQ�7HQVRU)ORZ

'HILQLQJ�SODFHKROGHUV
)HHGLQJ�SODFHKROGHUV�ZLWK�GDWD
'HILQLQJ�SODFHKROGHUV�IRU�GDWD�DUUD\V�ZLWK�YDU\LQJ�EDWFKVL]HV



9DULDEOHV�LQ�7HQVRU)ORZ
'HILQLQJ�YDULDEOHV
,QLWLDOL]LQJ�YDULDEOHV
9DULDEOH�VFRSH
5HXVLQJ�YDULDEOHV

%XLOGLQJ�D�UHJUHVVLRQ�PRGHO
([HFXWLQJ�REMHFWV�LQ�D�7HQVRU)ORZ�JUDSK�XVLQJ�WKHLU�QDPHV
6DYLQJ�DQG�UHVWRULQJ�D�PRGHO�LQ�7HQVRU)ORZ
7UDQVIRUPLQJ�7HQVRUV�DV�PXOWLGLPHQVLRQDO�GDWD�DUUD\V
8WLOL]LQJ�FRQWURO�IORZ�PHFKDQLFV�LQ�EXLOGLQJ�JUDSKV
9LVXDOL]LQJ�WKH�JUDSK�ZLWK�7HQVRU%RDUG

([WHQGLQJ�\RXU�7HQVRU%RDUG�H[SHULHQFH
6XPPDU\

����&ODVVLI\LQJ�,PDJHV�ZLWK�'HHS�&RQYROXWLRQDO�1HXUDO�1HWZRUNV
%XLOGLQJ�EORFNV�RI�FRQYROXWLRQDO�QHXUDO�QHWZRUNV

8QGHUVWDQGLQJ�&11V�DQG�OHDUQLQJ�IHDWXUH�KLHUDUFKLHV
3HUIRUPLQJ�GLVFUHWH�FRQYROXWLRQV

3HUIRUPLQJ�D�GLVFUHWH�FRQYROXWLRQ�LQ�RQH�GLPHQVLRQ
7KH�HIIHFW�RI�]HUR�SDGGLQJ�LQ�D�FRQYROXWLRQ
'HWHUPLQLQJ�WKH�VL]H�RI�WKH�FRQYROXWLRQ�RXWSXW
3HUIRUPLQJ�D�GLVFUHWH�FRQYROXWLRQ�LQ��'

6XEVDPSOLQJ
3XWWLQJ�HYHU\WKLQJ�WRJHWKHU�WR�EXLOG�D�&11

:RUNLQJ�ZLWK�PXOWLSOH�LQSXW�RU�FRORU�FKDQQHOV
5HJXODUL]LQJ�D�QHXUDO�QHWZRUN�ZLWK�GURSRXW

,PSOHPHQWLQJ�D�GHHS�FRQYROXWLRQDO�QHXUDO�QHWZRUN�XVLQJ�7HQVRU)ORZ
7KH�PXOWLOD\HU�&11�DUFKLWHFWXUH
/RDGLQJ�DQG�SUHSURFHVVLQJ�WKH�GDWD
,PSOHPHQWLQJ�D�&11�LQ�WKH�7HQVRU)ORZ�ORZ�OHYHO�$3,
,PSOHPHQWLQJ�D�&11�LQ�WKH�7HQVRU)ORZ�/D\HUV�$3,

6XPPDU\
����0RGHOLQJ�6HTXHQWLDO�'DWD�8VLQJ�5HFXUUHQW�1HXUDO�1HWZRUNV

,QWURGXFLQJ�VHTXHQWLDO�GDWD
0RGHOLQJ�VHTXHQWLDO�GDWD�±�RUGHU�PDWWHUV
5HSUHVHQWLQJ�VHTXHQFHV
7KH�GLIIHUHQW�FDWHJRULHV�RI�VHTXHQFH�PRGHOLQJ

511V�IRU�PRGHOLQJ�VHTXHQFHV
8QGHUVWDQGLQJ�WKH�VWUXFWXUH�DQG�IORZ�RI�DQ�511



&RPSXWLQJ�DFWLYDWLRQV�LQ�DQ�511
7KH�FKDOOHQJHV�RI�OHDUQLQJ�ORQJ�UDQJH�LQWHUDFWLRQV
/670�XQLWV

,PSOHPHQWLQJ�D�PXOWLOD\HU�511�IRU�VHTXHQFH�PRGHOLQJ�LQ�7HQVRU)ORZ
3URMHFW�RQH�±�SHUIRUPLQJ�VHQWLPHQW�DQDO\VLV�RI�,0'E�PRYLH�UHYLHZV�XVLQJ

PXOWLOD\HU�511V
3UHSDULQJ�WKH�GDWD
(PEHGGLQJ
%XLOGLQJ�DQ�511�PRGHO
7KH�6HQWLPHQW511�FODVV�FRQVWUXFWRU
7KH�EXLOG�PHWKRG

6WHS���±�GHILQLQJ�PXOWLOD\HU�511�FHOOV
6WHS���±�GHILQLQJ�WKH�LQLWLDO�VWDWHV�IRU�WKH�511�FHOOV
6WHS���±�FUHDWLQJ�WKH�511�XVLQJ�WKH�511�FHOOV�DQG�WKHLU�VWDWHV

7KH�WUDLQ�PHWKRG
7KH�SUHGLFW�PHWKRG
,QVWDQWLDWLQJ�WKH�6HQWLPHQW511�FODVV
7UDLQLQJ�DQG�RSWLPL]LQJ�WKH�VHQWLPHQW�DQDO\VLV�511�PRGHO

3URMHFW�WZR�±�LPSOHPHQWLQJ�DQ�511�IRU�FKDUDFWHU�OHYHO�ODQJXDJH�PRGHOLQJ�LQ
7HQVRU)ORZ

3UHSDULQJ�WKH�GDWD
%XLOGLQJ�D�FKDUDFWHU�OHYHO�511�PRGHO
7KH�FRQVWUXFWRU
7KH�EXLOG�PHWKRG
7KH�WUDLQ�PHWKRG
7KH�VDPSOH�PHWKRG
&UHDWLQJ�DQG�WUDLQLQJ�WKH�&KDU511�0RGHO
7KH�&KDU511�PRGHO�LQ�WKH�VDPSOLQJ�PRGH

&KDSWHU�DQG�ERRN�VXPPDU\
,QGH[


