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$QRWKHU ([DPSOH
RI $EVWUDFWLRQ

$ FODVV IRU SDJH EXIIHUV

$ SUREOHP

� 6XSSRVH ZH KDYH D SURJUDP WKDW

JHQHUDWHV LQWHJHUV

� :H ZDQW WR SULQW WKRVH LQWHJHUV LQ

SDJHV WKDW DUH GLYLGHG LQWR FROXPQV

� $VVXPH WKDW URZV LV WKH QXPEHU RI

URZV DQG FROXPQV LV WKH QXPEHU RI

FROXPQV RQ HDFK SDJH

+RZ PLJKW WKH LQWHUIDFH ORRN"

� ,I ZH ZHUH VROYLQJ WKLV SUREOHP LQ &� ZH

ZRXOG SUREDEO\ ZULWH VRPHWKLQJ OLNH�

YRLG VWDUW���

YRLG SULQW�LQW��

YRLG ILQLVK���

$ QRWH RQ LQWHUIDFHV

� 2XU ³ILQLVK´ RSHUDWLRQ SUHVXPDEO\ SULQWV

WKH ODVW �SDUWLDO� SDJH� :K\ LVQ¶W WKHUH

DQ RSHUDWLRQ WR SULQW WKH RWKHU SDJHV"

� 7KH RWKHU SDJHV FDQ EH SULQWHG

³DXWRPDWLFDOO\´ ZKHQ ZH WU\ WR SXW D

QXPEHU LQWR D EXIIHU WKDW LV IXOO DOUHDG\

%XIIHU GHILQLWLRQ

VWDWLF FRQVW LQW URZV  ���

VWDWLF FRQVW LQW FROXPQV  ��

VWDWLF LQW EXIIHU>URZV@>FROXPQV@�

VWDWLF LQW URZ� FRO�

%XIIHULQJ FRQYHQWLRQV

� :H ZLOO ILOO WKH EXIIHU D FROXPQ DW D WLPH

DQG SULQW LW D URZ DW D WLPH

� :KHQHYHU ZH DUH DERXW WR SXW D YDOXH

LQWR WKH EXIIHU� ZH ZLOO SXW LW DW SRVLWLRQ

�URZ� FRO�

� $IWHU SXWWLQJ VRPHWKLQJ LQWR WKH EXIIHU�

ZH ZLOO LQFUHPHQW �URZ� FRO� DQG

IOXVK WKH EXIIHU LI QHHGHG
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,QLWLDOL]DWLRQ

YRLG VWDUW��
^

URZ  ��
FRO  ��

`

³3ULQW´ D QXPEHU

YRLG SULQW�LQW Q�
^

EXIIHU>URZ@>FRO@  Q�
LI ���URZ   URZV� ^

URZ  ��
LI ���FRO   FROXPQV� ^

IOXVKBEXIIHU���
FRO  ��

`

`
`

(PSW\ WKH EXIIHU

� $VVXPH WKH ILUVW XQXVHG EXIIHU HOHPHQW

LV DW FRRUGLQDWHV �URZ� FRO�

,PSOLFDWLRQV

� :H ZRXOG OLNH WKH VDPH FRGH WR SULQW

IXOO SDJHV DV ZLOO SULQW WKH SDUWLDO SDJH

DW WKH HQG RI WKH RXWSXW�

� 7KH ZLGWK RI D URZ LV HLWKHU FRO�� �IRU

URZV OHVV WKDQ URZ� RU FRO �RWKHUZLVH�

� ,I WKH ILUVW FROXPQ LV QRW IXOO� ZH ZLOO

SULQW RQH RU PRUH HPSW\ URZV �EHFDXVH

FRO   � DQG URZ � URZV�

(PSW\LQJ WKH EXIIHU

VWDWLF YRLG IOXVKBEXIIHU��
^

IRU �LQW U  �� U � URZV� ��U�
SULQWBURZ

�U� U � URZ" FRO��� FRO��
LI �URZ � � __ FRO � ��

QHZBSDJH���
`

VWDWLF YRLG QHZBSDJH��
^

FRXW �� ´?Iµ�
`

3ULQWLQJ D URZ

VWDWLF YRLG SULQWBURZ�LQW U� LQW Z�
^

LI �Z � �� ^
IRU �LQW M  �� M � Z� ��M�

FRXW �� VHWZ��� ��
EXIIHU>U@>M@�

FRXW �� HQGO�
`

`
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7KH ODVW SDJH

YRLG ILQLVK��

^

IOXVKBEXIIHU���

`

3ROLF\ GHFLVLRQV

� +RZ VKDOO ZH SULQW DQ HPSW\ URZ"

� +RZ VKDOO ZH SULQW DQ HPSW\ SDJH"

� :KDW LV WKH IRUPDW ZLWKLQ D URZ"

� +RZ ODUJH DUH WKH SDJHV"

� $OO WKHVH GHFLVLRQV DUH ZHOO LVRODWHG

7KH REMHFW RI WKH JDPH

� 7KLV SURJUDP KDV GLVDGYDQWDJHV�

± 2QO\ RQH EXIIHU

± 7LHG WR D VLQJOH ILOH

± 7ZR�GLPHQVLRQDO DUUD\

± )L[HG VL]H

� :H ZRXOG OLNH WR DYRLG WKHVH

GLVDGYDQWDJHV

$OORZLQJ PXOWLSOH EXIIHUV

� 7KH ZD\ WR DOORZ IRU PRUH WKDQ RQH RI

VRPHWKLQJ LV WR PDNH WKDW VRPHWKLQJ

DQ REMHFW

� ,I LW LV DQ REMHFW� LW PXVW KDYH D W\SH� VR

ZH ZLOO QHHG D FRUUHVSRQGLQJ FODVV

GHILQLWLRQ

� (DFK REMHFW RI WKH FODVV ZH GHILQH ZLOO

UHSUHVHQW D EXIIHU

$OORZLQJ PXOWLSOH ILOHV

� :H QHHG D ZD\ WR FRQQHFW D EXIIHU WR D

ILOH

� ,W LV SUREDEO\ JRRG HQRXJK WR VD\ ZKDW

WKH ILOH LV ZKHQ ZH FUHDWH WKH EXIIHU

� :H FDQ JLYH WKH EXIIHU D FRQVWUXFWRU

ZLWK DQ RVWUHDP
 DV DQ DUJXPHQW

0HPRU\ PDQDJHPHQW

� ,QVWHDG RI XVLQJ D VWDWLF WZR�

GLPHQVLRQDO DUUD\� ZH ZRXOG OLNH WR XVH

D G\QDPLF RQH�GLPHQVLRQDO DUUD\

� :H ZLOO JLYH WKH VL]H ZKHQ ZH FUHDWH

WKH REMHFW
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8VLQJ D RQH�GLPHQVLRQDO DUUD\

� )LGGOLQJ ZLWK VHSDUDWH URZ DQG FROXPQ

YDULDEOHV LV D QXLVDQFH� DQG KDUG WR JHW

ULJKW

� ,QVWHDG� OHW¶V WU\ SXWWLQJ YDOXHV

VHTXHQWLDOO\ LQWR D RQH�GLPHQVLRQDO

DUUD\ DQG SULQWLQJ WKHP DV QHHGHG

,QGLFHV

� ,W VKRXOG QRW EH KDUG WR ILJXUH RXW KRZ
WKH LQGH[ RI DQ DUUD\ HOHPHQW
FRUUHVSRQGV WR ZKHUH LW LV RQ WKH SDJH

± 7KH ILUVW FROXPQ KDV LQGLFHV >�� URZV�

± 7KH QH[W FROXPQ KDV >URZV� �
URZV�

± $QG VR RQ XQWLO WKH ODVW FROXPQ �FROXPQ
QXPEHU FROXPQV���� ZKLFK KDV LQGLFHV
>�FROXPQV���
URZV�
FROXPQV
URZV�

,QWHUIDFH GHILQLWLRQ

:H FDQ DOUHDG\ VWDUW FRGLQJ�

FODVV %XIIHU ^
SXEOLF�

%XIIHU�RVWUHDP
� LQW� LQW��

a%XIIHU���
YRLG SULQW�LQW��

`�

&RQVWUXFWRU

'HVWUXFWRU

+RZ ZLOO ZH LPSOHPHQW LW"

� :H QHHG WR VWRUH

± �D SRLQWHU WR� WKH EXIIHU LWVHOI

± WKH QXPEHU RI URZV DQG FROXPQV

± WKH WRWDO VL]H �URZV 
 FROXPQV�

± KRZ PDQ\ HOHPHQWV DUH XVHG

± WKH ILOH ZH DUH XVLQJ

� :H FDQ �DQG VKRXOG� PDNH DOO WKHVH

GDWD SULYDWH

([SDQGHG FODVV GHILQLWLRQ

FODVV %XIIHU ^
SXEOLF�

%XIIHU�RVWUHDP
� LQW� LQW��
YRLG SULQW�LQW��
a%XIIHU���

SULYDWH�
LQW K� Z� VL]H� Q�

RVWUHDP
 I�
LQW
 E�

`�

+RZ PLJKW ZH XVH LW"

%XIIHU E��	FRXW� ��� ���
E��SULQW�Q��

%XIIHU E��	FHUU� ��� ����
E��SULQW�[��
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0DFKLQH�FKHFNDEOH
VSHFLILFDWLRQV

� $W WKLV SRLQW� ZH FRXOG FRPSLOH RXU FODVV

GHILQLWLRQ DQG D SURJUDP WKDW XVHV LW

� 2I FRXUVH� ZH FRXOG QRW H[HFXWH WKH

SURJUDP� EHFDXVH ZH KDYH QRW GHILQHG

WKH PHPEHU IXQFWLRQV

� 6WLOO� WKH DELOLW\ WR FRPSLOH FRGH OHWV XV

ILQG RXW KRZ LW IHHOV WR XVH WKH FODVV

7KH %XIIHU FRQVWUXFWRU

%XIIHU��%XIIHU

�RVWUHDP
 I�� LQW K�� LQW Z���

K�K��� Z�Z��� VL]H�K� 
 Z���

Q���� I�I��� E�QHZ LQW>VL]H@�

^ `

7KHVH DUH FRQVWUXFWRU LQLWLDOL]HUV� WKH\
DUH H[HFXWHG LQ WKH RUGHU RI WKH FODVV
GHFODUDWLRQ�VR WKH\ VKRXOG DSSHDU LQ WKH
VDPH RUGHU LQ WKH GHILQLWLRQ�

1RWKLQJ HOVH WR GR KHUH

$OORFDWLQJ PHPRU\ ZLWK QHZ

� 7KH QHZ�H[SUHVVLRQ LQ &�� LV D W\SH�
VDIH DOWHUQDWLYH WR PDOORF

� ,I 7 LV WKH QDPH RI D W\SH� WKHQ
² QHZ 7 DOORFDWHV DQ REMHFW RI W\SH 7 DQG UHWXUQV D
SRLQWHU WR LW

² QHZ 7>Q@ DOORFDWHV DQ Q�HOHPHQW DUUD\ RI 7 DQG
UHWXUQV D SRLQWHU WR LWV LQLWLDO HOHPHQW

� 7R IUHH WKH PHPRU\� XVH GHOHWH RU
GHOHWH>@� GHSHQGLQJ RQ ZKHWKHU \RX
DOORFDWHG DQ DUUD\

2WKHU SURSHUWLHV RI QHZ

� 8VLQJ QHZ H[HFXWHV FRQVWUXFWRUV

� 8VLQJ GHOHWH H[HFXWHV GHVWUXFWRUV

� ,I PHPRU\ DOORFDWLRQ IDLOV� QHZ WKURZV

DQ H[FHSWLRQ

³3ULQWLQJ´ D QXPEHU

YRLG %XIIHU��SULQW�LQW [�
^

E>Q@  [�
LI ���Q   VL]H� ^

IOXVK���
Q  ��

`
`

Q DQG VL]H DUH NQRZQ WR EH
PHPEHUV RI %XIIHU ZLWKLQ
WKH ERG\ RI D PHPEHU
IXQFWLRQ RI %XIIHU

)OXVKLQJ WKH EXIIHU

� :H FDQ¶W MXVW PDNH IOXVK DQ RUGLQDU\

IXQFWLRQ WKH ZD\ ZH GLG EHIRUH

± ,W ZRXOGQ¶W KDYH DFFHVV WR WKH SULYDWH GDWD

± ,W ZRXOGQ¶W NQRZ ZKLFK %XIIHU WR IOXVK

� :H PXVW WKHUHIRUH PDNH LW D PHPEHU

IXQFWLRQ

� %HFDXVH ZH GRQ¶W ZDQW SHRSOH WR FDOO LW

GLUHFWO\� ZH¶OO PDNH LW SULYDWH
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5HYLVLQJ WKH FODVV GHILQLWLRQ

FODVV %XIIHU ^
SXEOLF�

�� DV EHIRUH

SULYDWH�
LQW K� Z� VL]H� Q�
RVWUHDP
 I�
LQW
 E�
YRLG IOXVK��� �� QHZ

YRLG QHZBSDJH��� �� QHZ

YRLG SULQWBURZ�LQW�� �� QHZ

`�

)OXVKLQJ WKH EXIIHU

YRLG %XIIHU��IOXVK��
^

IRU �LQW U  �� U � K� ��U�
SULQWBURZ�U��

LI �Q � ��
QHZBSDJH���

`

YRLG %XIIHU��QHZBSDJH��

^

I �� ´?Iµ�

`

3ULQWLQJ D URZ

YRLG %XIIHU��SULQWBURZ�LQW U�
^

ZKLOH �U � Q� ^

I �� VHWZ��� �� E>U@�
U � K�

`

I �� HQGO�

`

7KH GHVWUXFWRU

%XIIHU��a%XIIHU��
^

IOXVK���
GHOHWH>@ E�

`

:KDW KDYH ZH JDLQHG"

� (DFK %XIIHU REMHFW KROGV DOO WKH

LQIRUPDWLRQ DERXW D SDUWLFXODU EXIIHU

� 8VHUV FDQ¶W JHW WKHLU KDQGV RQ WKH

LPSOHPHQWDWLRQ GDWD

� 7KH LQWHUIDFH LV H[SOLFLW²LW¶V MXVW WKH

SXEOLF VHFWLRQ�V� RI WKH FODVV GHILQLWLRQ

� 7KH DX[LOLDU\ IXQFWLRQV KDYH

GLVDSSHDUHG IURP YLHZ

1RW TXLWH WKH ZKROH WUXWK���

� ,Q &� FRS\LQJ D VWUXFWXUH FRSLHV LWV
HOHPHQWV

� &�� WKHUHIRUH EHKDYHV VLPLODUO\ XQOHVV
\RX DVN RWKHUZLVH���

� «DQG DVNLQJ RWKHUZLVH UHTXLUHV D ELW RI
H[SODQDWLRQ RI ODQJXDJH IHDWXUHV

� )RU QRZ� MXVW GRQ¶W FRS\ D %XIIHU

� 0HDQZKLOH� OHW¶V JHW VWDUWHG ZLWK WKH
H[SODQDWLRQV���
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5HIHUHQFHV

� $ UHIHUHQFH LV D ZD\ RI JLYLQJ D�QRWKHU�

QDPH WR DQ REMHFW
LQW [  ��
LQW	 \  [� �� \ LV QRZ DQRWKHU QDPH IRU [

\  ��� �� [ LV QRZ ��

� 5HIHUHQFH W\SHV ORRN �V\QWDFWLFDOO\� OLNH

SRLQWHU W\SHV� H[FHSW WKDW WKH\ XVH 	

LQVWHDG RI 


5HIHUHQFH H[DPSOHV

LQW [>�@  ^ �� �� � `�

LQW L  ��

LQW	 \  [>L@�

L  ��

\  �� �� [ LV QRZ ^ �� �� � `

:K\ ERWKHU ZLWK UHIHUHQFHV"

� $WWDFK D WHPSRUDU\ QDPH WR DQ REMHFW

LQVLGH D FRPSOLFDWHG GDWD VWUXFWXUH

� ,PSOHPHQW FDOO E\ UHIHUHQFH

± $OORZ D IXQFWLRQ WR PRGLI\ LWV DUJXPHQWV

± 3DVV DQ DUJXPHQW WKDW GRHV QRW KDYH
FRS\LQJ GHILQHG

± $YRLG FRS\LQJ IRU HIILFLHQF\ UHDVRQV

� &RS\ FRQVWUXFWRUV

$ IXQFWLRQ WKDW PRGLILHV LWV
DUJXPHQW

YRLG FOREEHU�LQW	 [�

^

[  ��

`

LQW PDLQ��

^

LQW L  ��

FOREEHU�L�� �� L LV QRZ �

`

3DVVLQJ XQFRS\DEOH
DUJXPHQWV

� :H KDYH D %XIIHU FODVV ZKRVH REMHFWV

FDQQRW OHJLWLPDWHO\ EH FRSLHG

� +RZ FDQ ZH SDVV D %XIIHU FDOOHG� VD\�

E DV DQ DUJXPHQW"

YRLG I�%XIIHU
�� I�	E��

YRLG J�%XIIHU	�� J�E��

5HIHUHQFH WR FRQVW

� $V ZH FDQ KDYH D SRLQWHU WR D FRQVWDQW�

ZH FDQ KDYH D UHIHUHQFH WR D FRQVWDQW

± 7KH XVXDO SXUSRVH LV WR DYRLG FRS\LQJ
ZKHUH SRVVLEOH

± 7KHUHIRUH� WKH FRPSLOHU ZLOO FUHDWH D FRS\
IRU XV DXWRPDWLFDOO\ LI LW FDQQRW EH DYRLGHG
�LQVWHDG RI FRPSODLQLQJ�

� 7\SLFDO V\QWD[� FRQVW 7	
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([DPSOHV RI UHIHUHQFHV WR
FRQVW

LQW L  ��

FRQVW LQW	 M  L�

L  �� �� M LV QRZ �

M  �� �� HUURU� M LV FRQVW

LQW	 [  ��� �� HUURU� �� LV QRW DQ REMHFW

FRQVW LQW	 \  ��� �� \ QRZ QDPHV
�� D FRS\ RI ��

&RS\ FRQVWUXFWRUV

� $ FRQVWUXFWRU LV FDOOHG D FRS\

FRQVWUXFWRU LI LWV �RQO\� DUJXPHQW LV D

UHIHUHQFH WR DQ REMHFW �XVXDOO\ FRQVW�

RI LWV FODVV

%XIIHU��%XIIHU�FRQVW %XIIHU	��

� 7KH FRS\ FRQVWUXFWRU FRQWUROV KRZ

HYHU\ REMHFW RI LWV FODVV LW FRSLHG

$GGLWLRQDO SLHFHV

� &RQWUROOLQJ FRSLHV RI FODVV REMHFWV LV QRW

TXLWH HQRXJK� ,W LV DOVR QHFHVVDU\ WR

FRQWURO DVVLJQPHQW� ZKLFK LV GLIIHUHQW

7 \  [� �� FUHDWHV \ DV D FRS\ RI [

\  [� �� FRSLHV [ RQ WRS RI \

� $VVLJQPHQW LV FRQWUROOHG WKURXJK

RSHUDWRU �WKH DVVLJQPHQW RSHUDWRU�

� 0RUH GHWDLOV QH[W ZHHN


