
7KH 6SHHFK $UWLFXODWLRQ 7RRONLW
�6$7.LW�� 8OWUDVRXQG LPDJH DQDO\VLV LQ 3\WKRQ

0DWW )D\WDN�� 6FRWW 5� 0RLVLN�� 3HUWWL 3DOR�
� 8&/$ � 1DQ\DQJ 7HFKQRORJLFDO 8QLY� � 4XHHQ 0DUJDUHW 8QLY�
ID\WDN#XFOD�HGX� VFRWW�PRLVLN#QWX�HGX�VJ� SHUWWL�SDOR#WDXUOLQ�RUJ

,663 ��� 'HFHPEHU ����

3XUSRVH
$ IUHH� RSHQ�VRXUFH FROOHFWLRQ RI 3\WKRQ ��[ PHWKRGV
IRU KLJK�WKURXJKSXW TXDQWLWDWLYH DQDO�\VLV RI XOWUDVRXQG
LPDJLQJ GDWD
߹ :H IRFXV RQ OLQJXDO DQG ODU\QJHDO XOWUVRXQG KHUH� EXW
RXUPHWKRGV DUH DGDSWDEOH WR DQ\ �' JUD\VFDOH LPDJH
GDWD �YLGHR� 05,�� LQ WKHRU\

߹ 'HVLJQHG WR ZRUN ZLWK $$$ UDZ VFDQOLQH GDWD� ODUJH
XVHU EDVH� DOUHDG\ D ORFXV IRU GHYHORSPHQW >�@

2XU LQLWLDO IRFXV LV RQ QRQ�FRQWRXU PHWKRGV IRU XOWUD�
VRXQG DQDO\VLV
߹ $XWRPDWLF WRQJXH VXUIDFH FRQWRXU H[WUDFWLRQ �H�J�
>��� �@� LV LQFUHDVLQJO\ IDVW DQG DFFXUDWH

߹ %XW QRW WKH RQO\ DSSURDFK� RU HYHQ D VXLWDEOH DS�
SURDFK� IRU DOO GDWD W\SHV RU UHVHDUFK TXHVWLRQV

+DYH D ORRN
:H DUH VWLOO GHYHORSLQJ
6$7.LW� ZKLFK LV KRVWHG RQ
*LW+XE DW JLXWKDV�VDWNLW
6FDQ WR YLVLW WKH UHSR�

2U� XVH WKLV 85/�
JLW�LR�-,39$
)HHGEDFN� UHTXHVWV� HWF�
DUH DSSUHFLDWHG�

3L[HO GLIIHUHQFH
(XFOLGHDQ GLVWDQFH LQ WHUPV RI SL[HO LQ�
WHQVLW\ EHWZHHQ SDLUV RI LPDJHV

߹ &DSWXUHV FKDQJH RYHU HQWLUH LPDJH�
VXUIDFH FRQWRXUV� EXW DOVR LQWHUQDO
PXVFXODWXUH

߹ 6$7.LW LPSOHPHQWV WZR SL[HO GLIIHU�
HQFH PHWKRGV IURP 3DOR �>��@
ߪ �:KROH�LPDJH PHWKRG� �FDOFXODWHV
�3' RYHU DOO PDWFKHG SL[HOV LQ SDLU
RI LPDJHV

ߪ 6FDQOLQH�EDVHG PHWKRG� FDOFX�
ODWHV 3' IRU HDFK FROXPQ RI SL[HOV
�PRUH ORFDOLVHG PHDVXUH�

$PRQJ RWKHU WKLQJV� ZHOO�VXLWHG WR OR�
FDWLQJ RQVHW RI DUWLFXODWLRQ

3' FKDQJHV DIWHU JR�VLJQDO ��V�� EXW EHIRUH
UHOHDVH RI �J�� LQ ߯JDS߰

2SWLFDO IORZ
&KDUDFWHUL]HV GLUHFWLRQ DQG PDJQL�
WXGH RI DSSDUHQW PRWLRQ EHWZHHQ
SDLUV RI IUDPHV >�@
߹ (VSHFLDOO\ ZHOO VXLWHG WR ODU\QJHDO
GDWD �QR VLQJOH VXUIDFH WR WUDFN�

߹ 6�$7.LW LPSOHPHQWVPHWKRG VLPLODU WR
0RLVLN HW DO� >�@� EXW XVLQJ GHQVH RS�
WLFDO IORZ�� UHVXOWLQJ LQ D IORZ ILHOG
�RQH IORZ YHFWRU SHU SL[HO�

߹ �&RQVHQVXV YHFWRUV REWDLQHG E\ DY�
HUDJLQJ HQWLUH ILHOGV RU UHJLRQV RI LQ�
WHUHVW� FDQ EH GHFRPSRVHG LQWR KRU�
L]RQWDO�YHUWLFDO YHORFLW\ FRPSRQHQWV

߹ 'LVSODFHPHQW FDQ EH HVWLPDWHG
IURP FXPXODWLYH LQWHJUDWLRQ RI YH�
ORFLW\ VLJQDO

)UDPH DW t )UDPH DW t+ 1

VXSHULRU LQIHULRU

)ORZ ILHOG �VHOHFWLRQ�

FRQVHQVXV YHFWRU
YHUWLFDO

FRPSRQHQW

(VWLPDWHG YHUWLFDO GLVSODFHPHQW RI ODU\Q[ FORVHO\ WUDFNV PDQXDOO\ YDOLGDWHG GLVSODFH�
PHQW� FRYDULHV WLJKWO\ ZLWK I�
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'LPHQVLRQDOLW\ UHGXFWLRQ
'LVFRYHUV LPSRUWDQW� RUWKRJRQDO GL�
PHQVLRQV RI YDULDWLRQ LQ D GDWD VHW�
KHUH� SDWWHUQV RI FRYDULDWLRQ LQ SL[HO
EULJKWQHVV >�� �� �� �@

߹ 6$7.LW XVHV SULQFLSDO FRPSRQHQW
DQDO\VLV �3&$� IURP VFLNLW�OHDUQ >��@

߹ 8WLOLWLHV WR VXSSRUW�
ߪ )LOWHULQJ DQG DSSO\LQJ UHJLRQ RI LQ�
WHUHVW PDVNV

ߪ 5HVKDSLQJ DQG UHVFDOLQJ WR�HLJHQ�
WRQJXHV >�@ RU HLJHQODU\QJHV�
ZKLFK KHOS ZLWK LQWHUSUHWDWLRQ RI
3&V

ߪ /LQHDU GLVFULPLQDQW DQDO\VLV �/'$�
FDQ EH XVHG WR JHQHUDWH WLPH�
YDU\LQJ DUWLFXODWRU\ VLJQDOV IURP
3&V� ¢ OD >�� ��@

5DZ >Q@ 5DZ >č@

)LOWHUHG� 5R, >Q@ )LOWHUHG� 5R, >č@

3&� HLJHQWRQJXH

%ULJKWHU IRU č�OLNH WRNHQV  ORZHU 3&�
%ULJKWHU IRU Q�OLNH WRNHQV  KLJKHU 3&�

0DQGDULQ �Qߪ��č� FRQWUDVW �VHH DERYH�� GDWD IURP )D\WDN HW DO� >�@
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&RPLQJ VRRQ
߹ 6HSDUDEOH *8,V DQG DQDO\VLV IXQFWLRQV
߹ ,PSURYHG IHDWXUHV �L�H� UHJLRQ RI LQWHUHVW
VHOHFWLRQ IRU SL[HO GLIIHUHQFH DQG RSWLFDO
IORZ PHWKRGV�

߹ $GGLWLRQDO GRFXPHQWDWLRQ DQG VDPSOH
GDWD� XQLW WHVWLQJ

$FNQRZOHGJHPHQWV
7KDQNV WR $ODQ :UHQFK IRU
$$$ DGYLFH�

3RVWHU 3') ZLWK
UHIHUHQFHV�


