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*HQHULF SURJUDPV

:K\ ERWKHU"

&�� 6WDQGDUG /LEUDU\

� 3URYLGHV JHQHULF

± FRQWDLQHUV

± LWHUDWRUV

± DOJRULWKPV

� $OJRULWKPV RSHUDWH RQ �PRVW� DQ\

FRQWDLQHU

� ,WHUDWRUV SURYLGH WKH JOXH EHWZHHQ

DOJRULWKPV DQG FRQWDLQHUV

8VLQJ WKH OLEUDU\

� 2EYLRXVO\� DYRLGV �UH�ZULWLQJ WKH VDPH

DOJRULWKPV RYHU DQG RYHU

� /HVV REYLRXVO\� OHWV XV ZULWH VXUSULVLQJO\

VXFFLQFW SURJUDPV WR VROYH FRPPRQ

SURJUDPPLQJ SUREOHPV

5HYLHZ

� � NLQGV RI LWHUDWRU FDWHJRULHV

� ,WHUDWRUV SURYLGH GDWD VWUXFWXUH

LQGHSHQGHQFH

� $OJRULWKPV XVH LWHUDWRUV WR PDQLSXODWH

WKH FRQWHQWV RI XQNQRZQ NLQGV RI

FRQWDLQHUV

� :H FDQ ZULWH 1 DOJRULWKPV IRU XVH ZLWK

0 FRQWDLQHU W\SHV LQ 2�0�1� HIIRUW

UDWKHU WKDQ 2�1
0�

$ VLPSOH H[DPSOH

� &RS\ D YHFWRU LQWR D EXLOW�LQ DUUD\�

YHFWRU�VWULQJ! Y������
�� ILOO XS WKH YHFWRU

VWULQJ DUUD\>���@�

FRS\�Y�EHJLQ��� Y�HQG��� DUUD\��

$OJRULWKPV 	 FRQWDLQHUV

� $OJRULWKPV RSHUDWH RQ HOHPHQWV QRW RQ

FRQWDLQHUV�

� $ FRPPRQ PLVWDNH�
OLVW�VWULQJ! O�

�� ILOO XS WKH OLVW

YHFWRU�VWULQJ! Y�

FRS\�O�EHJLQ��� O�HQG��� Y�EHJLQ����

� 7KLV FRGH IDLOV EHFDXVH ZH QHYHU

DOORFDWHG DQ\ VSDFH IRU Y�
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$OWHUQDWLYHV

�� $OWHUQDWLYH �

YHFWRU�VWULQJ! Y�O�VL]H����
FRS\�O�EHJLQ��� O�HQG��� Y�EHJLQ����

�� $OWHUQDWLYH �

YHFWRU�VWULQJ! Y�
Y�UHVL]H�O�VL]H����
FRS\�O�EHJLQ��� O�HQG��� Y�EHJLQ����

�� $OWHUQDWLYH �

YHFWRU�VWULQJ! Y�

FRS\�O�EHJLQ��� O�HQG��� EDFNBLQVHUWHU�Y���

&RQWDLQHUV ZLWK XQNQRZQ

VL]H

� 7KH OLEUDU\ VXSSOLHV LWHUDWRUV WKDW UHDG

IURP DQG ZULWH WR VWUHDPV�

� :H FDQ XVH WKHVH DV ZH ZRXOG DQ\

RWKHU LWHUDWRU�
FRS\�LVWUHDPBLWHUDWRU�VWULQJ!�FLQ��

LVWUHDPBLWHUDWRU�VWULQJ!���
EDFNBLQVHUWHU�Y���

6ROYLQJ WKH KRPHZRUN

� 8VH DQ LWHUDWRU WR ILQG WKH VXP RI

IORDWLQJ SRLQW QXPEHUV UHDG LQ IURP WKH

VWDQGDUG LQSXW�
FRXW ��

DFFXPXODWH�LVWUHDP�GRXEOH!�FLQ��

LVWUHDP�GRXEOH!���

�����

� ,QFOXGH �QXPHULF! WR JHW DFFXPXODWH

7KH KDUG SDUW

WHPSODWH�FODVV 7! FODVV ,VWUHDPBLWHUDWRU ^

LVWUHDP
 VWU�

7 YDOXH�

ERRO HQGBPDUNHU�

IULHQG ERRO RSHUDWRU� 

�FRQVW ,VWUHDPBLWHUDWRU�7!	�

FRQVW ,VWUHDPBLWHUDWRU�7!	��

YRLG UHDG�� ^

HQGBPDUNHU  �
VWU� " WUXH � IDOVH�

LI �HQGBPDUNHU� 
VWU !! YDOXH�

HQGBPDUNHU  �
VWU� " WUXH � IDOVH�

`

0RUH RI WKH KDUG VWXII

SXEOLF�

,VWUHDPBLWHUDWRU���

VWU�	FLQ�� HQGBPDUNHU�IDOVH� ^ `

,VWUHDPBLWHUDWRU�LVWUHDP	 V��

VWU�	V�� HQGBPDUNHU�IDOVH� ^ UHDG��� `

FRQVW 7	 RSHUDWRU
�� FRQVW ^ UHWXUQ YDOXH� `

,VWUHDPBLWHUDWRU�7! RSHUDWRU���LQW�

^ ,VWUHDPBLWHUDWRU UHW  
WKLV�

UHDG���

UHWXUQ UHW�
`

`�

7KH UHVW RI WKH KDUG VWXII

WHPSODWH �FODVV 7!

ERRO RSHUDWRU� 

�FRQVW ,VWUHDPBLWHUDWRU�7!	 OKV�

FRQVW ,VWUHDPBLWHUDWRU�7!	 UKV�

^

UHWXUQ �� OKV�VWU   UKV�VWU 		

OKV�HQGBPDUNHU   UKV�HQGBPDUNHU

__ O�HQGBPDUNHU   IDOVH 		

UKV�HQGBPDUNHU   IDOVH ��
`
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7KH HDV\ SDUW

WHPSODWH �FODVV ,W� FODVV 7!

DFFXP�,W E� ,W H� 7 VXP� ^

ZKLOH �E � H�

VXP � 
E���

UHWXUQ VXP�

`

LQW PDLQ�� ^

FRXW �� DFFXP�,VWUHDPBLWHUDWRU�GRXEOH!�FLQ��

,VWUHDPBLWHUDWRU�GRXEOH!���

�����

UHWXUQ ��

`

$ ZRUG�SURFHVVLQJ H[DPSOH

� $VVXPH ZH DUH ZULWLQJ D :<6,:<*

HGLWRU�

� :H ZDQW WR DOORZ WKH XVHU WR FKDQJH

WKH SDUDJUDSK VW\OH� VZLWFKLQJ IURP

EORFN LQGHQWHG SDUDJUDSKV WR VSDFH

LQGHQWHG SDUDJUDSKV�

%ORFN LQGHQWHG

7KLV LV D EORFN�LQGHQWHG SDUDJUDSK�

1RWH WKDW WKHUH LV QR LQGHQWDWLRQ RQ WKH

ILUVW OLQH RI WKH SDUDJUDSK�

(DFK SDUDJUDSK LV VHSDUDWHG IURP WKH

QH[W E\ D EODQN OLQH�

6SDFH LQGHQWHG

7KLV LV QRW D EORFN�LQGHQWHG

SDUDJUDSK� 1RWH WKDW WKH ILUVW OLQH RI

HDFK SDUDJUDSK EHJLQV ZLWK VSDFHV�

3DUDJUDSKV DUH QRW VHSDUDWHG IURP

HDFK RWKHU E\ EODQN OLQHV�

6WUDWHJ\

� $VVXPH WKH GRFXPHQW WR UHIRUPDW LV

VWRUHG LQ D YHFWRU�

� :ULWH D IXQFWLRQ WKDW ZLOO�

± ILQG FRQVHFXWLYH HPSW\ OLQHV

± GHOHWH WKH HPSW\ OLQHV

± LQVHUW LQGHQWDWLRQ LQ WKH QH[W OLQH� FKHFNLQJ
ILUVW WKDW WKH QH[W OLQH LV QRW LWVHOI HPSW\�

7KH FRGH

YRLG LQGHQW�YHFWRU�VWULQJ!	 GRF� ^

LQW L  ��

ZKLOH �L � GRF�VL]H��� ^

�� ILQG HPSW\ OLQHV
ZKLOH �L � GRF�VL]H�� 		 GRF>L@�HPSW\��� ^

�� HUDVH HPSW\ OLQHV

GRF�HUDVH�GRF�EHJLQ�� � L��

�� LQVHUW LQGHQWDWLRQ� LI DSSURSULDWH

LI �L � GRF�VL]H�� 		 �GRF>L@�HPSW\���

GRF>L@�LQVHUW���� ���

`

��L�

`
`
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'HVWUXFWLYH RSHUDWLRQV

� HUDVH UHPRYHV WKH LQGLFDWHG HOHPHQW

± WKHUH DUH IHZHU HOHPHQWV LQ GRF DIWHU WKH

HUDVH ZKLFK H[SODLQV DOO WKRVH WHVWV RQ
GRF�VL]H��

± DOO WKH HOHPHQWV DIWHU WKH RQH HUDVHG
PXVW EH PRYHG

� 2XU SURJUDP ZRUNV EXW SHUIRUPDQFH

GHJUDGHV ZLWK ODUJH LQSXWV

� :K\"

$QRWKHU DSSURDFK

� $SSDUHQWO\� ZH QHHG D GDWD VWUXFWXUH

IURP ZKLFK ZH FDQ HIILFLHQWO\ UHPRYH�

IRU H[DPSOH� OLVW

� %XW� ILUVW� ZH QHHG WR HOLPLQDWH WKH

GHSHQGHQFH RQ LQGLFHV

± LQGLFHV DUH WKH SUREOHP

² OLVW GRHV QRW VXSSRUW LQGH[ RSHUDWLRQV

8VH LWHUDWRUV LQVWHDG

YRLG LQGHQW�YHFWRU�VWULQJ!	 GRF� ^

YHFWRU�VWULQJ!��LWHUDWRU LWHU  GRF�EHJLQ���

ZKLOH �LWHU � GRF�HQG��� ^

�� ILQG HPSW\ OLQHV

ZKLOH �LWHU � GRF�HQG�� 		 LWHU�!HPSW\��� ^

�� GHOHWH WKH HPSW\ OLQH
LWHU  GRF�HUDVH�LWHU��

�� LQVHUW LQGHQWDWLRQ� LI DSSURSULDWH
LI �LWHU � GRF�HQG�� 		 �LWHU�! HPSW\���

LWHU�!LQVHUW��� � ���

`

LI �LWHU � GRF�HQG��� ��LWHU�

`

`

2QH VXEWOHW\

� 1RWH WKDW ZH FKHFN EHIRUH LQFUHPHQWLQJ

LWHU� :K\"

± ,QFUHPHQWLQJ SDVW WKH HQG�� YDOXH
LV XQGHILQHG DQG WKH FDOO WR HUDVH PLJKW
KDYH DGYDQFHG LWHU WR WKH HQG���

± 7KH ZKLOH ORRS WHVWV
LWHU � GRF�HQG��

ZKLFK LV PRUH JHQHUDO� 0RVW LWHUDWRUV RQO\

SURYLGH �LQ�HTXDOLW\�

8VLQJ /LVW ,QVWHDG

YRLG LQGHQW�OLVW�VWULQJ!	 GRF� ^

OLVW�VWULQJ!��LWHUDWRU LWHU  GRF�EHJLQ���

ZKLOH �LWHU � GRF�HQG��� ^

�� ILQG HPSW\ OLQHV

ZKLOH �LWHU � GRF�HQG�� 		 LWHU�!HPSW\��� ^

�� GHOHWH WKH HPSW\ OLQH
LWHU  GRF�HUDVH�LWHU��

�� LQVHUW LQGHQWDWLRQ� LI DSSURSULDWH
LI �LWHU � GRF�HQG�� 		 �LWHU�! HPSW\���

LWHU�!LQVHUW��� � ���
`

LI �LWHU � GRF�HQG � ��LWHU�

`

`

:K\ ERWKHU"

)LOH 6L]H OLVW YHFWRU

���

����

�����

�����

���

���

���

���

���

���

���

����
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$QRWKHU H[DPSOH

� 3URGXFH D FURVV�UHIHUHQFH

± IRU HDFK ZRUG LQ WKH LQSXW

± OLVW WKH OLQHV RQ ZKLFK WKH ZRUG RFFXUUHG

� :H¶OO QHHG WR VWRUH WKH ZRUGV DQG DQ

DVVRFLDWHG FRQWDLQHU WKDW ZLOO KROG WKH

OLQH QXPEHUV

7KH PDS FODVV

� $VVRFLDWLYH DUUD\V DUH FRQWDLQHUV WKDW

EHKDYH OLNH DUUD\V EXW WKHLU LQGLFHV FDQ

EH DQ\ ZHOO�RUGHUHG W\SH

� $:.� 3HUO DQG VRPH RWKHU ODQJXDJHV

KDYH DVVRFLDWLYH DUUD\V EXLOW�LQ

� ,Q &��� WKH\ DUH SDUW RI WKH OLEUDU\

)LUVW� D VLPSOHU SUREOHP

� :H¶OO VWDUW E\ MXVW FRXQWLQJ WKH QXPEHU

RI WLPHV HDFK ZRUG RFFXUV LQ WKH LQSXW

PDS�VWULQJ! P�

VWULQJ V�

ZKLOH �FLQ !! V�
P>V@���

3ULQWLQJ WKH FRQWHQWV

� 'HUHIHUHQFLQJ D PDS \LHOGV D SDLU

� SDLU LV D VLPSOH OLEUDU\ FODVV WKDW

FRQWDLQV WZR YDOXHV� FDOOHG ILUVW DQG

VHFRQG�

� 7KHVH GDWD PHPEHUV DUH SXEOLF�

3ULQWLQJ WKH PDS

PDS�VWULQJ�LQW!��FRQVWBLWHUDWRU
LWHU  P�EHJLQ���

ZKLOH �LWHU � P�HQG��� ^

FRXW �� LWHU�!ILUVW
�� � µ

�� LWHU�!VHFRQG

�� HQGO�

��LWHU�

`

6WUDWHJ\ IRU ;�UHI

� 5HDG D OLQH RI LQSXW� UHPHPEHULQJ WKH

FXUUHQW OLQH QXPEHU�

� %UHDN WKH OLQH LQWR ZRUGV�

� 6WULS SXQFWXDWLRQ�

� 6WRUH WKH ZRUG LQ D PDS�

� 8SGDWH WKH YDOXH LQGH[HG E\ WKH ZRUG

WR LQGLFDWH WKDW LW RFFXUUHG RQ WKH

FXUUHQW OLQH QXPEHU�
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9DULDEOHV

�� PDS IURP ZRUGV WR OLQH QXPEHUV

PDS�VWULQJ�YHFWRU�LQW! ! P�

�� WHPSRUDU\ WR KROG ZRUGV DV ZH UHDG WKHP

VWULQJ V�

�� OLQH FRXQWHU

LQW OLQHBFQW  ��

5HDG WKH LQSXW

ZKLOH �JHWOLQH�FLQ� V�� ^

OLQHBFQW���

VWULQJ��LWHUDWRU E� H  V�EHJLQ���

ZKLOH��E  ILQGBLI�H� V�HQG���

QRW��SWUBIXQ�LVVSDFH���� � V�HQG��� ^

H  ILQGBLI�E� V�HQG��� LVVSDFH��

VWULQJ Z�E� H��

Z�HUDVH�UHPRYHBLI�Z�EHJLQ��� Z�HQG���

LVSXQFW�� Z�HQG����

YHFWRU�LQW!	 Y  P>Z@�

LI �Y�HPSW\�� __ OLQHBFQW � Y�EDFN���

Y�SXVKBEDFN�OLQHBFQW��

`

`

/LEUDU\ IXQFWLRQV

� ILQGBLI LV OLNH ILQG EXW LW WHVWV D SUHGLFDWH
UDWKHU WKDQ ORRNLQJ IRU D VSHFLILF YDOXH

ILQGBLI�H� V�HQG��� QRW��SWUBIXQ�LVVSDFH���

LV HTXLYDOHQW WR

ERRO QRWVSDFH�FKDU F� ^

UHWXUQ �LVVSDFH�F��

`

�� ���

ILQGBLI�H� V�HQG��� QRWVSDFH��

3ULQW WKH YHFWRU

PDS�VWULQJ� YHFWRU�LQW! !��FRQVWBLWHUDWRU

PDSBLW P�EHJLQ���

ZKLOH �PDSBLW � P�HQG��� ^

FRXW �� PDSBLW�!ILUVW �� �� ��

FRQVW YHFWRU�LQW!	 Y  PDSBLW�!VHFRQG�

YHFWRU�LQW!��FRQVWBLWHUDWRU

YHFBLW  Y�EHJLQ���

ZKLOH �YHFBLW � Y�HQG��� ^

FRXW �� 
YHFBLW�

LI ���YHFBLW � Y�HQG���

FRXW �� ´�µ�

HOVH

FRXW �� HQGO�

` ��PDSBLW�

`

+RPHZRUN

� 5HLPSOHPHQW WKH FURVV�UHIHUHQFH

SURJUDP ZLWKRXW XVLQJ WKH VWDQGDUG

OLEUDU\ DOJRULWKPV RU LWHUDWRUV�


