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&KDSWHU ��

0$75,; &20387$7,216

&KDSWHU � PHQWLRQHG WKDW RQH RI WKH 763 YDULDEOH W\SHV DYDLODEOH LV WKH PDWUL[� 7KLV FKDSWHU VKRZV KRZ WR FUHDWH

PDWULFHV� FRPELQH WKHP ZLWK RWKHU GDWD LQ \RXU 763 SURJUDP� DQG SHUIRUP FRPSXWDWLRQV RQ WKHP� 7KH DGYDQWDJH RI

GHDOLQJ GLUHFWO\ ZLWK PDWULFHV LQ 763 LV WKDW LW IDFLOLWDWHV FRPSXWDWLRQ RI HVWLPDWRUV QRW SURYLGHG DV �FDQQHG� SURFHGXUHV

ZLWKLQ 763� :H JLYH VRPH H[DPSOHV RI WKHVH HVWLPDWRUV ODWHU LQ WKLV FKDSWHU�

+HUH LV D VLPSOH DSSOLFDWLRQ LQYROYLQJ PDWULFHV WKDW LOOXVWUDWHV KRZ WKH\ FDQ EH XVHG�

2/64 ,19� & )� .� �

&23< #5(6 (� �

2/64 ,19� & )� .� �

&23< #5(6 (� �

00$.( ( (� (� �

0$7 5(6&29  �(
(��#12% �

35,17 5(6&29 �

,Q WKLV H[DPSOH� ZH IRUP DQ HVWLPDWH RI D DV\PSWRWLF UHVLGXDO FRYDULDQFH PDWUL[ IRU D WZR�HTXDWLRQ PRGHO HVWLPDWHG E\

RUGLQDU\ OHDVW VTXDUHV� (� DQG (� FRQWDLQ WKH UHVLGXDO VHULHV IRU HDFK HTXDWLRQ� HDFK FDQ EH WKRXJKW RI DV D 7 �ZKHUH

7 LV WKH QXPEHU RI REVHUYDWLRQV� E\ � YHFWRU� 00$.( FRPELQHV WKH WZR VHULHV WR PDNH D 7 E\ � PDWUL[�

(  > (� (� @

7KH QH[W FRPPDQG� 0$7� LV D PDWUL[ FRPSXWDWLRQ FRPPDQG� ,W FDOFXODWHV WKH � E\ � PDWUL[ 5(6&29 DV WKH FURVV�

SURGXFW PDWUL[ RI WKH UHVLGXDO PDWUL[ ( GLYLGHG E\ WKH QXPEHU RI REVHUYDWLRQV LQ WKH UHJUHVVLRQV� 7KLV PDWUL[ LV DQ

HVWLPDWH RI 5� WKH FRYDULDQFH RI WKH GLVWXUEDQFHV LQ WKH WZR HTXDWLRQV� 7KH UHVXOW LV GLVSOD\HG E\ 35,17� 35,17 FDQ

DOZD\V EH XVHG IRU PDWULFHV DV ZHOO DV IRU YDULDEOHV RI DQ\ RWKHU W\SH LQ 763�

7KLV VLPSOH H[DPSOH LQWURGXFHV FRPELQLQJ PDWUL[ RSHUDWLRQV ZLWK RWKHU LQIRUPDWLRQ LQ \RXU 763 SURJUDP� %HIRUH

JLYLQJ DQ\ PRUH H[DPSOHV� ZH JLYH DQ RYHUYLHZ RI WKH PDWUL[ IDFLOLWLHV DYDLODEOH LQ 763� WKH W\SHV RI PDWULFHV� FUHDWLRQ

RI PDWULFHV LQ \RXU SURJUDP� DQG WKH PDWUL[ FRPSXWDWLRQ FRPPDQGV WKHPVHOYHV�

����� 0DWUL[ IRUPDWV

7R HFRQRPL]H RQ PDWUL[ VWRUDJH DQG FRPSXWDWLRQ� 763 VWRUHV PDWULFHV RI VHYHUDO GLIIHUHQW W\SHV LQ GLIIHUHQW ZD\V� DQG

XVHV RQO\ WKH XQLTXH DQG QRQ�]HUR HOHPHQWV RI D PDWUL[ WR VDYH RQ FRPSXWDWLRQV� )RU WKH PRVW SDUW� \RX QHHG QRW EH

DZDUH RI WKLV� WKH SURJUDP WDNHV FDUH RI LW IRU \RX� :KHQ \RX ORDG PDWULFHV� KRZHYHU� LW LV VRPHWLPHV KHOSIXO WR ODEHO

WKH PDWUL[ W\SH WR VDYH GDWD HQWU\� <RX ZLOO DOVR QRWLFH WKDW WKH IRUPDW RI WKH SULQWHG RXWSXW RI PDWULFHV ZLOO YDU\ E\

PDWUL[ W\SH� 7KH PDWUL[ W\SHV UHFRJQL]HG E\ 763 DUH WKH IROORZLQJ�

�� *(1(5$/ �� $ JHQHUDO PDWUL[ PD\ KDYH DQ\ UHFWDQJXODU IRUP �DQ\ QXPEHU RI URZV DQG FROXPQV�� $Q\ PDWUL[

FDQ EH ORDGHG RU XVHG DV D JHQHUDO PDWUL[� HYHQ RQH WKDW KDV D VSHFLDO IRUP� $ YHFWRU KDV RQO\ RQH URZ RU RQO\ RQH

FROXPQ� 6RPH PDWUL[ RSHUDWLRQV DOORZ VHULHV WR EH XVHG DV YHFWRUV �DV ORQJ DV WKH QXPEHU RI REVHUYDWLRQV LQ WKH

FXUUHQW VDPSOH FRQIRUPV WR RWKHU PDWULFHV LQ WKH SURFHGXUH�� 6FDODUV DUH DOVR WUHDWHG DV VSHFLDO FDVHV RI JHQHUDO

PDWULFHV ZLWK QXPEHU RI URZV DQG FROXPQV HTXDO WR RQH ZKHQ WKH\ DUH XVHG LQ PDWUL[ SURFHGXUHV�

�� 75,$1* �� $ WULDQJXODU PDWUL[ FRQWDLQV PHDQLQJIXO HOHPHQWV RQ DQG DERYH WKH GLDJRQDO DQG ]HURHV EHORZ WKH

GLDJRQDO� 763 VWRUHV RQO\ WKH GLDJRQDO DQG DERYH GLDJRQDO HOHPHQWV� 7KLV FRUUHVSRQGV WR DQ XSSHU WULDQJXODU

PDWUL[� LI \RX ZLVK D ORZHU WULDQJXODU PDWUL[� XVH WKH WUDQVSRVH RI WKLV PDWUL[ LQ DOO \RXU RSHUDWLRQV� :KHQ D

WULDQJXODU PDWUL[ LV SULQWHG RXW� HOHPHQWV EHORZ WKH GLDJRQDO DUH EODQN�

�� 6<0 �� $ V\PPHWULF PDWUL[ KDV WKH VDPH HOHPHQWV DERYH WKH GLDJRQDO DV EHORZ WKH GLDJRQDO� 763 VWRUHV RQO\ WKH

HOHPHQWV EHORZ WKH GLDJRQDO DQG H[SDQGV WKH PDWUL[ EHIRUH LW LV XVHG� :KHQ WKH PDWUL[ LV SULQWHG RXW� WKH HOHPHQWV
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DERYH WKH GLDJRQDO DUH EODQN�

�� ',$* �� $ GLDJRQDO PDWUL[ LV DQ\ VTXDUH PDWUL[ ZLWK QRQ]HUR RU ]HUR HOHPHQWV RQ WKH GLDJRQDO DQG ]HUR HOHPHQWV

HYHU\ZKHUH RII WKH GLDJRQDO� 'LDJRQDO PDWULFHV DUH REYLRXVO\ DOVR WULDQJXODU DQG V\PPHWULF� 763 VWRUHV RQO\ WKH

GLDJRQDO RI WKLV W\SH RI PDWUL[� DQG H[SDQGV WKH PDWUL[ EHIRUH LW LV XVHG� ,W FDQ EH FUHDWHG RU UHIRUPHG IURP D YHFWRU

�WKH GLDJ RSHUDWLRQ IURP PDWUL[ DOJHEUD� XVLQJ WKH SURFHGXUH 0)250 RU WKH PDWUL[ IXQFWLRQ ',$*� �� ,I JDPPD

LV D YHFWRU RI OHQJWK �� DQ H[DPSOH RI IRUPLQJ WKH PDWUL[ GLDJ�JDPPD� LV�

0)250�152: ��7<3( ',$*� '* *$00$ �

RU

0$7 '*  ',$*�*$00$� �

7KH UHVXOWLQJ � E\ � GLDJRQDO PDWUL[ '* KDV ]HURV HYHU\ZKHUH H[FHSW DORQJ WKH PDLQ GLDJRQDO� ZKHUH

'*����� *$00$���� '*����� *$00$���� DQG VR IRUWK�

$Q LGHQWLW\ PDWUL[ PD\ DOVR EH IRUPHG LQ WKLV ZD\� EXW LW LV PRUH HDVLO\ IRUPHG ZLWK WKH ,'(17�� IXQFWLRQ�

0$7 ,'  ,'(17��� �

����� &UHDWLQJ D PDWUL[

7KHUH DUH WKUHH ZD\V WR FUHDWH D PDWUL[ LQ D 763 SURJUDP� UHDG LW LQ ZLWK \RXU LQSXW GDWD� REWDLQ LW DV WKH UHVXOW RI D 763

SURFHGXUH� RU IRUP LW IURP D JURXS RI WLPH VHULHV RU RWKHU GDWD� 7KH QH[W WKUHH VHFWLRQV GHVFULEH HDFK RI WKHVH PHWKRGV�

������� 5HDGLQJ PDWULFHV� 5($'

0DWULFHV FDQ EH UHDG MXVW OLNH VHULHV ZLWK WZR LPSRUWDQW GLIIHUHQFHV� WKH FXUUHQW 603/ GRHV QRW DSSO\ WR WKHP DQG

RSWLRQV RQ WKH 5($' FRPPDQG WHOO WKH SURJUDP WKH PDWUL[
V IRUPDW� 7KHVH RSWLRQV DUH WKH PDWUL[ W\SH

�7<3( *(1(5$/� 6<00(75,� 75,$1*� RU ',$*�� QXPEHU RI URZV �152:6 �� QXPEHU RI FROXPQV �1&2/ ��

DQG ZKHWKHU WKH IXOO PDWUL[ RU MXVW WKH VLJQLILFDQW HOHPHQWV DUH EHLQJ ORDGHG �)8//�12)8//��

+HUH LV DQ H[DPSOH RI UHDGLQJ D JHQHUDO PDWUL[�

5($' �152: ��1&2/ �� &2()0$7 �

��� ��� ���

��� ��� ����

��� ���� ���

��� ��� ����

�

7KH GDWD VKRXOG FRQVLVW RI DOO WKH HOHPHQWV RI WKH ILUVW URZ IROORZHG E\ DOO WKH HOHPHQWV RI WKH VHFRQG URZ� DQG VR RQ�

ZLWK D ��� DW WKH HQG RI WKH ODVW FROXPQ� ,Q WKLV H[DPSOH� ZH HQWHUHG HDFK URZ RI WKH PDWUL[ RQ D VHSDUDWH OLQH WR PDNH

LW HDV\ WR UHDG DQG WR FKHFN� EXW WKLV LV QRW UHTXLUHG�

7KH QH[W WZR H[DPSOHV RI UHDGLQJ D V\PPHWULF PDWUL[ SURGXFH WKH VDPH UHVXOW� WKH\ GHPRQVWUDWH WKH )8// RSWLRQ�

5($' �152: ��7<3( 6<0� &29$5 �

���

��� ���
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5($' �152: ��7<3( 6<0�)8//� &29$5 �

��� ��� ���

��� ��� ���
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7KH SULPDU\ XVH RI WKH )8// RSWLRQ LV ZKHQ WKH PDWUL[ LV LQ IXOO IRUPDW IURP DQRWKHU VRXUFH� DQG \RX GR QRW ZDQW WR

UHPRYH WKH UHGXQGDQW HOHPHQWV�

0DWULFHV GR QRW KDYH WR EH UHDG LQ IUHH IRUPDW� DV WKH\ ZHUH LQ WKHVH H[DPSOHV� \RX FDQ XVH DQ\ RI WKH IRUPDWV GHVFULEHG

IRU WKH 5($' FRPPDQG LQ WKH 5HIHUHQFH 0DQXDO RU LQ &KDSWHUV � DQG �� RI WKLV PDQXDO�

������� 0DWUL[ UHVXOWV IURP 763 SURFHGXUHV� &23<

7KH VHFRQG ZD\ WR FUHDWH D PDWUL[ LV WR REWDLQ LW IURP WKH UHVXOWV RI D PDWUL[ SURFHGXUH RU D VWDWLVWLFDO SURFHGXUH� )RU

H[DPSOH� WR XVH WKH HVWLPDWHG FRYDULDQFH PDWUL[ IURP DQ HVWLPDWLRQ SURFHGXUH ODWHU LQ \RXU 763 SURJUDP� WKH FRPPDQG

&23< #9&29 4�

ZLOO VDYH WKH PDWUL[ IRU ODWHU XVH XQGHU WKH QDPH 4�

$OO UHVXOWV ZKLFK FDQ EH REWDLQHG WKLV ZD\ DUH OLVWHG LQ WKH 5HIHUHQFH 0DQXDO XQGHU WKH 2XWSXW 6HFWLRQ IRU HDFK

SURFHGXUH� 7KH H[DFW GLPHQVLRQV DQG W\SH RI PDWULFHV FRQFHUQHG DUH DOVR JLYHQ� 0RVW RI WKH UHVXOWV DYDLODEOH DUH

SULQWHG E\ WKH HVWLPDWLRQ SURFHGXUHV �2/64� �6/6� /,0/� $5�� /64� ),0/� HWF�� DQG DUH RQO\ DYDLODEOH IRU XVH XQWLO

WKH QH[W HVWLPDWLRQ SURFHGXUH� VLQFH WKH VDPH WHPSRUDU\ QDPHV �EHJLQQLQJ ZLWK #� DUH UHXVHG IRU DOO SURFHGXUHV�

6RPH RI WKH VWDQGDUG PDWUL[ UHVXOWV VWRUHG DIWHU HVWLPDWLRQ SURFHGXUHV DUH�

#&2() WKH YHFWRU RI FRHIILFLHQW HVWLPDWHV

#6(6 WKH YHFWRU RI VWDQGDUG HUURUV RI WKH FRHIILFLHQWV

#9&29 WKH HVWLPDWHG YDULDQFH�FRYDULDQFH PDWUL[

#9&25 WKH HVWLPDWHG FRUUHODWLRQ PDWUL[ FRUUHVSRQGLQJ WR#9&29 �LI 5(*237�&$/&� 9&25� LV LQ HIIHFW�

#/$*) WKH YHFWRU RI HVWLPDWHG ODJ FRHIILFLHQWV �LI D 3'/ YDULDEOH ZDV XVHG�

$OO WKH UHVXOWV EHORZ DUH VWRUHG DV YHFWRUV UDWKHU WKDQ VFDODUV LI D PXOWL�HTXDWLRQ PRGHO ZDV HVWLPDWHG� VR WKH\ PD\ EH

PDQLSXODWHG DV PDWULFHV�

#665 WKH VXP RI VTXDUHG UHVLGXDOV

#6� WKH HVWLPDWHG YDULDQFH RI WKH UHVLGXDOV

#6 WKH VWDQGDUG HUURU RI WKH UHVLGXDOV

#564 WKH 5�VTXDUHG

#': WKH 'XUELQ�:DWVRQ VWDWLVWLF

#<0($1 WKH PHDQ RI WKH GHSHQGHQW YDULDEOH

#6'(9 WKH VWDQGDUG GHYLDWLRQ RI WKH GHSHQGHQW YDULDEOH

7KHVH DGGLWLRQDO UHVXOWV DUH VWRUHG DV VFDODUV IRU WKH VLQJOH HTXDWLRQ PRGHOV RQO\�

#)67 WKH )�VWDWLVWLF

#$564 WKH DGMXVWHG 5�VTXDUHG RU 5�EDU�VTXDUHG

#'+ 'XUELQ
V K VWDWLVWLF �IRU D ODJJHG GHSHQGHQW YDULDEOH�

#'+$/7 'XUELQ
V DOWHUQDWH VWDWLVWLF �IRU ODJJHG GHS� YDULDEOHV�

#/2*/ /RJ RI OLNHOLKRRG IXQFWLRQ

#$,& $NDLNH ,QIRUPDWLRQ &ULWHULRQ

#6%,& 6FKZDU] %D\HVLDQ ,QIRUPDWLRQ &ULWHULRQ

#/0+(7 /DJUDQJH PXOWLSOLHU WHVW IRU KHWHURVNHGDVWLFLW\

#5(6(7� 5DPVH\©V 5(6(7 WHVW RI IXQFWLRQDO IRUP

#-% -DUTXH�%HUD VWDWLVWLF

5HVLGXDOV #5(6 DQG ILWWHG YDOXHV #),7 DUH DOVR VWRUHG DV PDWULFHV �UDWKHU WKDQ VHULHV� LI D PXOWL�HTXDWLRQ PRGHO LV

EHLQJ HVWLPDWHG� 7KH QXPEHU RI URZV LV HTXDO WR WKH QXPEHU RI REVHUYDWLRQV DQG WKH QXPEHU RI FROXPQV LV HTXDO WR WKH

QXPEHU RI HTXDWLRQV�
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1RWH� /64� *00� ),0/� HWF� GR QRW VWRUH #<0($1� #6'(9� #),7� #564� HWF� IRU XQQRUPDOL]HG HTXDWLRQV

�WKRVH ZLWKRXW H[SOLFLW GHSHQGHQW YDULDEOHV��

9$5� /64� *00� �6/6� ),0/� HWF� DOVR VWRUH�

#&298 WKH FRYDULDQFH PDWUL[ RI WKH UHVLGXDOV�

0RVW QRQOLQHDU SURFHGXUHV �/64� ),0/� 352%,7� 0/� HWF�� VWRUH�

#,)&219 FRQYHUJHQFH IODJ �� FRQYHUJHG� � QRW FRQYHUJHG�

#*5$' JUDGLHQW YHFWRU Z�U�W� WKH SDUDPHWHUV DW FRQYHUJHQFH

7KH SURFHGXUHV IRU VLPSOH VWDWLVWLFV� 06'� &255� &29$� DQG 020� DOVR VWRUH WKHLU UHVXOWV DV PDWULFHV �VHH WKH

5HIHUHQFH 0DQXDO IRU GHWDLOV��

������� 0DNLQJ D PDWUL[ IURP VHULHV� VFDODUV� RU RWKHU PDWULFHV� 00$.(� 810$.(

7KH WKLUG ZD\ WR FUHDWH D PDWUL[ LV IURP D VHW RI WLPH VHULHV RU VFDODUV� 00$.( PDNHV HDFK VHULHV LQWR D FROXPQ RI

WKH PDWUL[� 7KH QDPH RI WKH PDWUL[ LV IROORZHG E\ WKH QDPHV RI WKH VHULHV WKDW JR LQWR WKH PDWUL[� 7KH FXUUHQW 603/

FRQWUROV WKH VHOHFWLRQ RI REVHUYDWLRQV IURP WKH VHULHV� )RU H[DPSOH� LI WKHVH VHULHV ZHUH ORDGHG�

603/ ����

/2$' ;� ������

/2$' <� ������

/2$' =� ������

WKHQ WKH SURJUDP FRXOG KDYH

00$.( 0 ;�<�=�

ZKLFK ZRXOG FUHDWH WKH PDWUL[ 0 VKRZQ EHORZ�

� � �

0  � � �

� � �

7R VWDFN WKH WKUHH VHULHV LQWR D �[� YHFWRU� \RX FRXOG XVH 0)250 WR UHVKDSH 0�

0)250�152: ��1&2/ �� 6 0 �

$OWHUQDWLYHO\� \RX FRXOG XVH WKH 9(57 RSWLRQ RQ 00$.(�

00$.(�9(57� 6 ;�<�= �

7KH LQYHUVH RI 00$.( LV 810$.(� 7R VWRUH WKH FROXPQV RI D PDWUL[ DV LQGLYLGXDO VHULHV� XVH 810$.( IROORZHG

E\ WKH QDPH RI D PDWUL[ DQG WKHQ WKH QDPHV IRU WKH QHZ VHULHV� 7KH RSHUDWLRQ PXVW EH FRQIRUPDEOH� WKDW LV� WKH QXPEHU

RI URZV LQ WKH PDWUL[ PXVW EH HTXDO WR WKH QXPEHU RI REVHUYDWLRQV LQ WKH FXUUHQW 603/ DQG WKH QXPEHU RI FROXPQV PXVW

EH HTXDO WR WKH QXPEHU RI VHULHV�

%HORZ LV DQ H[DPSOH WKDW XQGRHV WKH SUHYLRXV 00$.(�

810$.( 0�$�%�4�

$IWHU H[HFXWLRQ� $�%� DQG 4 DUH WLPH VHULHV WKDW DUH LGHQWLFDO WR WKH RULJLQDO ;� < DQG =�
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1RWH� 7KH DERYH VWDWHPHQW LV HTXLYDOHQW WR�

0$7 <0$7  *(1 �<0$7� �

0$7 *0$7  *(1 �<0$7� �

7R FUHDWH D VWDFNHG VHULHV 7�

603/ �� � �

810$.( 6 7 �

00$.( DQG 810$.( DOVR RSHUDWH RQ VFDODU YDULDEOHV� LQ WKLV FDVH WKH ILUVW DUJXPHQW LV D YHFWRU� 7KLV LV XVHIXO IRU

RSHUDWLRQV RQ VWDUWLQJ YDOXHV RU SDUDPHWHU HVWLPDWHV� )RU H[DPSOH�

2/64 < & ;��;���

3$5$0 %��%���

810$.( #&2() %��%���

SODFHV WKH 2/6 HVWLPDWHV RI WKH FRHIILFLHQWV LQWR WKH VFDODUV %�� %�� %�� ��� IRU IXUWKHU XVH�

00$.( FDQ EH XVHG WR FRQFDWHQDWH PDWULFHV� )RU H[DPSOH� VXSSRVH WKDW \RX KDYH PDWULFHV =� �� E\ ��� =,7 �� E\ ���

DQG =� �� E\ ��� 7KH FRPPDQG

00$.( 1(:= =� =� �

PDNHV WKH � E\ � PDWUL[

1(:=  >=� =�@

7KH FRPPDQG

00$.(�9(57� 1(:=7 =,7 =� �

PDNHV WKH � E\ � PDWUL[

������� 0DNLQJ D PDWUL[ IURP RWKHU PDWULFHV� 0)250

:H KDYH DOUHDG\ JLYHQ D IHZ H[DPSOHV RI WKH XVH RI 0)250 WR FRS\ RU UHIRUPDW PDWULFHV� ,W FDQ DOVR EH XVHG WR

FKDQJH WKH W\SH RI PDWUL[ �IURP V\PPHWULF WR JHQHUDO� IRU H[DPSOH��

0)250�7<3( *(1� <0$7 �

7KH DERYH H[DPSOH WDNHV <0$7� D V\PPHWULF PDWUL[ VWRUHG DV D ORZHU WULDQJOH� DQG ILOOV RXW WKH HOHPHQWV DERYH WKH

GLDJRQDO LQ WKH DSSURSULDWH ZD\� VWRULQJ WKH PDWUL[ XQGHU WKH VDPH QDPH� 7R FKDQJH LWV QDPH WR *0$7 DW WKH VDPH WLPH�

XVH

0)250�7<3( *(1� *0$7  <0$7 �

0)250 FDQ DOVR EH XVHG WR FUHDWH EORFN GLDJRQDO PDWULFHV IURP RWKHU PDWULFHV� IRU H[DPSOH� WKH FRPPDQG

0)250�%/2&.� 1(:0$7  2/'0$7� 2/'0$7� 2/'0$7� �

IRUPV WKH PDWUL[ 1(:0$7 IURP WKUHH PDWULFHV �DOO RI ZKLFK DUH QRUPDOO\ VTXDUH PDWULFHV� EXW QHHG QRW EH� XVLQJ WKH
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EORFN GLDJRQDO IRUPDW� ,I 2/'0$7� LV � E\ �� 2/'0$7� LV � E\ �� DQG 2/'0$7� LV � E\ �� WKH QHZ PDWUL[

1(:0$7 ZLOO EH D � E\ � JHQHUDO PDWUL[� ZLWK ]HURHV LQ WKH DSSURSULDWH ORFDWLRQV�

����� 0DWUL[ DOJHEUD� 0$7

,Q 763 \RX FDQ SHUIRUP DOJHEUDLF RSHUDWLRQV ZLWK PDWULFHV MXVW WKH ZD\ \RX FDQ ZLWK VHULHV� XVLQJ WKH VDPH NLQG RI

HDVLO\ VSHFLILHG IRUPXODV RU HTXDWLRQV� )RU H[DPSOH� WKH FRPPDQG

0$7 %  �;
;��;
< �

FRPSXWHV D YHFWRU RI UHJUHVVLRQ FRHIILFLHQWV DQG VWRUHV WKHP LQ %� JLYHQ D PDWUL[ RI GDWD IRU WKH UHJUHVVDQGV LQ ; DQG

D YHFWRU RI GDWD IRU WKH UHJUHVVRU LQ <� 1RWH WKH XVH RI WKH RSHUDWRU 
 �DSRVWURSKH� WR VSHFLI\ WKH WUDQVSRVH RI ;� DQG

WKH RSHUDWRU � �TXRWDWLRQ PDUN� WR VSHFLI\ WKH RSHUDWLRQ RI PDWUL[ LQYHUVLRQ� 2I FRXUVH� \RX DUH XQOLNHO\ WR XVH WKLV

SDUWLFXODU PDWUL[ HTXDWLRQ� VLQFH 763 SHUIRUPV WKLV RSHUDWLRQ DXWRPDWLFDOO\ ZKHQ \RX VSHFLI\ DQ 2/64 FRPPDQG�

ZKLFK XVHV D PRUH DFFXUDWH DOJRULWKP�

,Q WKH QH[W IHZ VHFWLRQV� ZH GHVFULEH LQ PRUH GHWDLO KRZ WR SHUIRUP FDOFXODWLRQV XVLQJ PDWULFHV� 0DWUL[ RSHUDWLRQV

EDVLFDOO\ IDOO LQWR WKUHH FODVVHV� RUGLQDU\ RSHUDWRUV �PXOWLSOLFDWLRQ� DGGLWLRQ� HWF��� IXQFWLRQV RI PDWULFHV WKDW \LHOG VFDODUV

RU PDWULFHV DV RXWSXW� DQG PDWUL[ SURFHGXUHV ZKLFK KDYH WZR RU PRUH DUJXPHQWV� 2QO\ WKH ODWWHU FDQQRW EH LQFOXGHG

LQ PDWUL[ HTXDWLRQV VSHFLILHG LQ WKH 0$7 FRPPDQG� :H EHJLQ ZLWK WKH RSHUDWLRQV DQG IXQFWLRQV WKDW FDQ EH XVHG ZLWK

D 0$7 VWDWHPHQW� DQG WKHQ GHVFULEH WKH VWDQG�DORQH SURFHGXUHV�

������� 0$7 FRPPDQG DQG PDWUL[ RSHUDWLRQV

763 SURYLGHV D YDULHW\ RI RSHUDWLRQV RQ PDWULFHV� LQFOXGLQJ PXOWLSOLFDWLRQ� LQYHUVLRQ� IDFWRUL]DWLRQ� FDOFXODWLRQ RI

HLJHQYHFWRUV� DQG HLJHQYDOXHV� DQG VR IRUWK� $OO WKHVH RSHUDWLRQV PD\ EH VSHFLILHG LQ PDWUL[ HTXDWLRQV SUHFHGHG E\ WKH

ZRUG 0$7� WKHVH HTXDWLRQV DUH MXVW OLNH WKH YDULDEOH WUDQVIRUPDWLRQV SHUIRUPHG E\ *(15� H[FHSW IRU WZR WKLQJV� WKH\

GR QRW RSHUDWH XQGHU FRQWURO RI WKH FXUUHQW 603/ DQG WKH UHVXOW IURP 0$7 HTXDWLRQV LV VWRUHG DV D PDWUL[� 7KH 0$7

SURFHGXUH FKHFNV WKH PDWULFHV IRU FRQIRUPDELOLW\ RI WKH RSHUDWLRQV DQG JLYHV DQ HUURU PHVVDJH LI WKH RSHUDWLRQ VSHFLILHG

LV QRW SRVVLEOH� 2IWHQ SULQWLQJ WKH PDWULFHV LQ TXHVWLRQ ZLOO UHYHDO ZK\ WKH RSHUDWLRQ FDQQRW EH SHUIRUPHG�

$SSHQGL[ $ JLYHV D FRPSOHWH OLVW RI 763 RSHUDWRUV DQG ZKDW WKH\ PHDQ� ,Q WKLV VHFWLRQ ZH OLVW WKHVH RSHUDWRUV DQG KRZ

WKH\ DUH LQWHUSUHWHG LQ WKH 0$7 FRPPDQG� $OO WKH RUGLQDU\ RSHUDWRUV DQG IXQFWLRQV XVHG LQ 763 HTXDWLRQV FDQ DOVR EH

XVHG LQ WKH 0$7 FRPPDQG� 7KH\ RSHUDWH RQ DQ HOHPHQW�E\�HOHPHQW EDVLV �DQG KHQFH UHTXLUH FRQIRUPLQJ PDWULFHV LI

WKH\ DUH ELQDU\ RSHUDWRUV�� 7KHUH LV RQH LPSRUWDQW H[FHSWLRQ WR WKLV� WKH PXOWLSO\ RSHUDWRU 
 � )RU VLPSOLFLW\� WKLV

RSHUDWRU GHQRWHV WKH XVXDO PDWUL[ PXOWLSOLFDWLRQ� DQG HOHPHQW�E\�HOHPHQW PXOWLSOLFDWLRQ �WKH +DGDPDUG SURGXFW� LV

GHQRWHG E\ WKH RSHUDWRU � �

,Q WKH GHVFULSWLRQV RI WKH PDWUL[ RSHUDWRUV WKDW IROORZ� ZH XVH WKH IROORZLQJ V\PEROV WR GHQRWH WKH LQSXWV DQG RXWSXWV

RI RSHUDWLRQV�

V  VFDODU RU VXEVFULSW YDULDEOH�

L  LQWHJHU VFDODU�

P  DQ\ PDWUL[ �LI VFDODU� WUHDWHG DV � E\ � PDWUL[��

TP  VTXDUH PDWUL[� 1 E\ 1�

VP  V\PPHWULF PDWUL[� DVVXPHG SRVLWLYH VHPL�GHILQLWH�

GP  GLDJRQDO PDWUL[� DVVXPHG SRVLWLYH VHPL�GHILQLWH�

WP  XSSHU�WULDQJXODU PDWUL[� DVVXPHG SRVLWLYH VHPL�GHILQLWH�

Y  FROXPQ YHFWRU� 1 E\ ��

+HUH DUH WKH V\PEROLF RSHUDWRUV XQGHUVWRRG E\ WKH 0$7 FRPPDQG �LQ DGGLWLRQ WR WKH RUGLQDU\ RSHUDWRUV XVHG DOVR LQ

*(15�� 5HPHPEHU WKDW WKH RSHUDQGV PXVW EH FRQIRUPDEOH IRU WKH RSHUDWLRQV WKDW \RX UHTXHVW� 763 ZLOO FKHFN WKH

GLPHQVLRQV IRU \RX DQG UHIXVH WR SHUIRUP WKH FRPSXWDWLRQ LI WKLV FRQGLWLRQ LV YLRODWHG�

P  P
P PDWUL[ SURGXFW
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P  P
V VFDODU PXOWLSOLFDWLRQ �RU V
P�

P  P
 PDWUL[ WUDQVSRVH

P  P
P PDWUL[ WUDQVSRVH ZLWK LPSOLHG PDWUL[ SURGXFW

P  TP� PDWUL[ LQYHUVH �DOVR FDXVHV #'(7� WKH GHWHUPLQDQW RI TP� WR EH VWRUHG�

P  TP�P PDWUL[ LQYHUVH ZLWK LPSOLHG PDWUL[ SURGXFW

P  P�P .URQHFNHU SURGXFW ���

P  P�P +DGDPDUG SURGXFW �HOHPHQW E\ HOHPHQW�

:KHQ 763 SURFHVVHV D 0$7 FRPPDQG� LW UHFRJQL]HV VHYHUDO RSHUDWLRQV ZKHUH JUHDW VDYLQJV RI FRPSXWDWLRQ WLPH FDQ

EH PDGH E\ HOLPLQDWLQJ GXSOLFDWH FDOFXODWLRQV� 7KHVH VLWXDWLRQV LQFOXGH� EXW DUH QRW OLPLWHG WR� WKH FURVV�SURGXFW

RSHUDWLRQ �ZKLFK JHQHUDWHV D V\PPHWULF PDWUL[� DQG WKH FDOFXODWLRQ RI D TXDGUDWLF IRUP �WKH H[SUHVVLRQ $
%
$
�� 7KLV

RFFXUV HYHQ ZKHQ WKH DUJXPHQWV WR WKHVH H[SUHVVLRQV DUH FRPSOLFDWHG H[SUHVVLRQV WKHPVHOYHV� 7KXV� \RX VKRXOG EH

FDUHIXO WR H[SUHVV DQ\ VXFK FRPSOH[ DUJXPHQWV LQ WKH VDPH ZD\ ZKHQHYHU WKH\ DSSHDU LQ WKH PDWUL[ H[SUHVVLRQ� )RU

H[DPSOH� WKH IROORZLQJ PDWUL[ HTXDWLRQ FRPSXWHV WKH ZHOO�NQRZQ WHVW IRU D VHW RI OLQHDU UHVWULFWLRQV RQ HVWLPDWHG

UHJUHVVLRQ FRHIILFLHQWV �+ � 5E  E ��
� �

0$7 &+,  �5
%�%��
�VLJVT
�5
�;
;��5
����5
%�%�� �

%RWK TXDGUDWLF IRUPV LQ WKLV H[SUHVVLRQ ZLOO EH UHFRJQL]HG DQG FRPSXWHG DV VXFK� DQG WKH H[SUHVVLRQ 5
%�%� ZLOO EH

FRPSXWHG RQO\ RQFH�

������� 0DWUL[ IXQFWLRQV ZLWK VFDODU RXWSXW

7KH IROORZLQJ IXQFWLRQV WDNH PDWULFHV DV WKHLU LQSXW DQG SURGXFH VFDODUV DV RXWSXW�

V  '(7�TP� GHWHUPLQDQW �WUXQFDWHG WR ]HUR ZKHQ ���(����

V  /2*'(7�TP� ORJ RI �SRVLWLYH� GHWHUPLQDQW� QR WUXQFDWLRQ

V  75�TP� WUDFH �VXP RI GLDJRQDO HOHPHQWV�

V  0,1�P� HOHPHQW ZLWK PLQLPXP YDOXH

V  0$;�P� HOHPHQW ZLWK PD[LPXP YDOXH

V  680�P� VXP RI HOHPHQWV

L  152:�P� QXPEHU RI URZV

L  1&2/�P� QXPEHU RI FROXPQV

L  5$1.�P� UDQN �QXPEHU RI OLQHDUO\ LQGHSHQGHQW FROXPQV RU URZV�

7KHVH IXQFWLRQV PD\ EH XVHG DQ\ZKHUH LQ D 0$7 VWDWHPHQW ZKHUH VFDODUV DUH DOORZHG� NHHSLQJ LQ PLQG WKDW D VFDODU

LV DOVR D � E\ � PDWUL[�

������� 0DWUL[ IXQFWLRQV ZLWK PDWUL[ RXWSXW

7KH IROORZLQJ IXQFWLRQV DUH PDWUL[�WR�PDWUL[� WKDW LV� WKH\ WDNH D PDWUL[� SHUIRUP VRPH FRPSXWDWLRQ RQ LW� DQG SURGXFH

DQRWKHU PDWUL[ DV RXWSXW�

WP  &+2/�VP� &KROHVNL IDFWRUL]DWLRQ �PDWUL[ VTXDUH URRW�

VP  <,19�VP� 3RVLWLYH VHPL�GHILQLWH LQYHUVH XVLQJ &+2/��

GP  ,'(17�L� &UHDWHV DQ LGHQWLW\ PDWUL[ RI RUGHU L

Y  (,*9$/�TP� &RPSXWHV WKH YHFWRU RI HLJHQYDOXHV RI TP� ,I TP LV QRW V\PPHWULF SRVLWLYH VHPL�GHILQLWH�

WKH LPDJLQDU\ SDUWV RI WKH HLJHQYDOXHV DUH VWRUHG DV #(,*9$/,

TP  (,*9(&�TP� &RPSXWHV WKH PDWUL[ RI HLJHQYHFWRUV �FROXPQV�� ,I TP LV QRW V\PPHWULF SRVLWLYH VHPL�

GHILQLWH� WKH LPDJLQDU\ SDUWV RI WKH HLJHQYHFWRUV DUH VWRUHG DV #(,*9(&,� #(,*9$/ DQG

#(,*9$/, ZLOO DOVR EH VWRUHG DXWRPDWLFDOO\� (,*9$/ DQG WKH FRUUHVSRQGLQJ (,*9(& DUH

VRUWHG KLJK WR ORZ �E\ WKH QDPH RI WKH WKH HLJHQYDOXH LI FRPSOH[��

Y  9(&�P� &UHDWHV D YHFWRU RI DOO WKH HOHPHQWV RI P� FROXPQ E\ FROXPQ

Y  9(&+�P� &UHDWHV D YHFWRU RI DOO WKH XQLTXH HOHPHQWV RI P FROXPQ E\ FROXPQ�

TP� 1
1 HOHPHQWV
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VP� WP� 1
�1����� HOHPHQWV

GP� 1 HOHPHQWV

GP  ',$*�P� &UHDWHV D GLDJRQDO PDWUL[ IURP D PDWUL[

TP� VP� WP� WDNH WKH GLDJRQDO IURP LQSXW PDWUL[

Y� FRQYHUW WKH YHFWRU WR D GLDJRQDO PDWUL[

V� LOOHJDO� XVH V
,'(17�L� WR FUHDWH D GLDJRQDO PDWUL[ ZLWK V RQ WKH GLDJRQDO

VP  6<0�TP� &UHDWHV D V\PPHWULF PDWUL[ IURP D VTXDUH PDWUL[ �WKH XSSHU WULDQJXODU HOHPHQWV DUH LJQRUHG�

P  *(1�TP� &UHDWHV D JHQHUDO PDWUL[ IURP D V\PPHWULF RU GLDJRQDO PDWUL[

7KHVH IXQFWLRQV FDQ DOVR EH XVHG DQ\ZKHUH LQ D 0$7 HTXDWLRQ�

������� 0DWUL[ SURFHGXUHV� 257+21� </')$&

6HYHUDO PDWUL[ SURFHGXUHV KDYH PRUH WKDQ RQH RXWSXW DQG DUH OHVV FRQYHQLHQW IRU XVH LQ 0$7� 7KHVH SURFHGXUHV DUH

</')$& IRU SHUIRUPLQJ DQ /'/ GHFRPSRVLWLRQ �IDFWRUL]DWLRQ RI D VHPL�GHILQLWH PDWUL[�� DQG 257+21 IRU PDWUL[

RUWKRQRUPDOL]DWLRQ� <RX FDQ XVH WKHP OLNH DQ RUGLQDU\ 763 FRPPDQG ZLWK DUJXPHQWV� WKH LQSXW DUJXPHQWV DUH WKH

QDPHV RI PDWULFHV DQG WKH RXWSXW DUJXPHQWV ZLOO EH VWRUHG DV PDWULFHV�

7KHUH DUH WZR SURFHGXUHV DYDLODEOH IRU IDFWRUL]DWLRQ �JHQHUDOL]HG VTXDUH URRW� RI V\PPHWULF PDWULFHV� WKH &+2/

IXQFWLRQ SHUIRUPV D &KROHVNL GHFRPSRVLWLRQ� DQG </')$& SHUIRUPV DQ /'/ GHFRPSRVLWLRQ�

0$7 6  &+2/�$� �

ILQGV DQ XSSHU WULDQJXODU PDWUL[ 6 VXFK WKDW $  6
6� ,I $ LV D V\PPHWULF SRVLWLYH VHPL�GHILQLWH PDWUL[� WKHUH PXVW H[LVW

VXFK DQ 6� 7KH QXPEHU RI QRQ]HUR HOHPHQWV RQ WKH GLDJRQDOV RI 6 ZLOO EH HTXDO WR WKH UDQN RI $� 1RWH� $  6 �6
� ��� �� ��

</')$& $ ' 8 �

ILQGV D GLDJRQDO PDWUL[ ' DQG DQ XSSHU WULDQJXODU PDWUL[ 8 VXFK WKDW $  8
'8� 7KLV GHFRPSRVLWLRQ DOZD\V H[LVWV LI

$ LV V\PPHWULF� WKH GLDJRQDO HOHPHQWV RI ' DUH IXQFWLRQV RI WKH HLJHQYDOXHV �FKDUDFWHULVWLF URRWV� RI $� 7KH QXPEHU

RI QRQ]HUR GLDJRQDOV RI ' LV WKH UDQN RI $� DQG WKH VLJQ RI WKH GLDJRQDOV LQGLFDWH ZKHWKHU WKH PDWUL[ $ LV SRVLWLYH

GHILQLWH �DOO SRVLWLYH�� QHJDWLYH GHILQLWH� RU LQGHILQLWH�

,I '+$/) LV D GLDJRQDO PDWUL[ RI ZKRVH HOHPHQWV DUH WKH VTXDUH URRWV RI WKH FRUUHVSRQGLQJ HOHPHQWV RI '� WKHQ WKH

UHODWLRQVKLS EHWZHHQ 6 DQG 8 LV 6  '+$/)
8� 7KLV PDNHV LW REYLRXV WKDW 6 LV RQO\ GHILQHG ZKHQ WKH HOHPHQWV RI '

DUH QRQ�QHJDWLYH�

2UWKRQRUPDOL]DWLRQ LV D WUDQVIRUPDWLRQ RI D GDWD PDWUL[ VR WKDW LWV FROXPQV DUH RUWKRJRQDO DQG KDYH D XQLW QRUP� 7KLV

WUDQVIRUPDWLRQ LV XVHG E\ 763
V UHJUHVVLRQ FDOFXODWLRQ WR LPSURYH WKH DFFXUDF\ RI WKH UHVXOWV� 7KH DSSURSULDWH

WUDQVIRUPDWLRQ LV REWDLQHG E\ IRUPLQJ WKH FURVV SURGXFW RI WKH GDWD PDWUL[� ;
;� IDFWRULQJ LW WR REWDLQ WKH WULDQJXODU

PDWUL[ 6� LQYHUWLQJ 6 DQG XVLQJ LW WR WUDQVIRUP WKH RULJLQDO GDWD�

=  ; 6��

6LQFH ;
;  6
6� WKH UHVXOWLQJ PDWUL[ = ZLOO KDYH WKH SURSHUW\

=
=  6 
 ;
; 6  ,��� ��

WKDW LV� WKH FROXPQV RI = ZLOO EH RUWKRQRUPDO�

7KH IRUP RI WKH FRPPDQG LV

257+21 ; 6 = �
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����� ([DPSOHV XVLQJ PDWUL[ RSHUDWLRQV

7KH EHVW ZD\ WR OHDUQ KRZ WR XVH 763 PDWUL[ RSHUDWLRQV LV WR ORRN DW H[DPSOHV� DV LW LV QRW DOZD\V REYLRXV KRZ WR GR

ZKDW \RX ZDQW� 7KLV VHFWLRQ SUHVHQWV VRPH VROXWLRQV WR FRPPRQ FRPSXWDWLRQ SUREOHPV QRW \HW LPSOHPHQWHG LQ 763

SURFHGXUHV� 7KH\ LQFOXGH SHUIRUPLQJ D +DXVPDQ VSHFLILFDWLRQ WHVW� FRPSXWLQJ WKH SUHGLFWLRQ HUURU IRU D VLPSOH OLQHDU

PRGHO� DQG FRPSXWDWLRQ RI D ULGJH HVWLPDWRU IRU WKH OLQHDU UHJUHVVLRQ PRGHO�

������� $ +DXVPDQ VSHFLILFDWLRQ WHVW

$ +DXVPDQ WHVW FRPSDUHV WZR VHWV RI HVWLPDWHV RI WKH VDPH SDUDPHWHUV XVLQJ WKH VDPH GDWD� RQH REWDLQHG XVLQJ DQ

HIILFLHQW HVWLPDWLRQ WHFKQLTXH DVVXPLQJ WKH VSHFLILFDWLRQ LV FRUUHFW� DQG DQRWKHU REWDLQHG E\ DQ HVWLPDWLRQ PHWKRG WKDW

LV FRQVLVWHQW HYHQ XQGHU D VHW RI DOWHUQDWH K\SRWKHVHV DERXW WKH VSHFLILFDWLRQ� 7KH WHVW LV FRPSXWHG E\ GLIIHUHQFLQJ WKH

WZR VHWV RI SDUDPHWHU HVWLPDWHV DQG VWDQGDUGL]LQJ WKH YHFWRU RI GLIIHUHQFHV E\ WKH GLIIHUHQFH LQ WKH FRYDULDQFH PDWULFHV

RI WKH WZR VHWV RI HVWLPDWHV� 7KH TXDGUDWLF IRUP FRPSXWHG WKLV ZD\ LV DV\PSWRWLFDOO\ FKL�VTXDUHG ZLWK GHJUHHV RI

IUHHGRP HTXDO WR WKH QXPEHU RI SDUDPHWHUV EHLQJ WHVWHG �ZLWK FHUWDLQ FDYHDWV WKDW ZH ZLOO PHQWLRQ ODWHU��

7R FRPSXWH WKLV WHVW LQ 763� ZH DVVXPH WKDW VRPHZKHUH \RX KDYH REWDLQHG HIILFLHQW HVWLPDWHV RI WKH SDUDPHWHUV� %())�

DQG WKHLU YDULDQFH� 9())� /HDVW VTXDUHV RU VRPH RWKHU UHJUHVVLRQ SURFHGXUH LV XVHG WR REWDLQ FRQVLVWHQW HVWLPDWHV RI

WKH SDUDPHWHUV XQGHU D ZLGH YDULHW\ RI PLVVSHFLILFDWLRQV RI WKH HUURU WHUP� WKHVH HVWLPDWHV DUH REWDLQHG LPPHGLDWHO\

EHIRUH \RX SHUIRUP WKH WHVW VR WKH\ ZLOO EH QDPHG #&2() DQG #9&29� 7KH +DXVPDQ WHVW LV FRPSXWHG E\ WKH

IROORZLQJ PDWUL[ RSHUDWLRQV�

0$7 '9$5  #9&29�9()) �

0$7 .  5$1.�'9$5� �

0$7 +7(67  �#&2()�%())�
<,19�'9$5�
�#&2()�%())� �

&')�&+,64�') .� +7(67 �

7KH RUGHU RI VXEWUDFWLRQ LV LPSRUWDQW IRU WKH YDULDQFH HVWLPDWHV� VLQFH WKH DV\PSWRWLF YDULDQFH RI WKH HIILFLHQW HVWLPDWH

PXVW EH OHVV WKDQ RU HTXDO WR WKDW RI WKH FRQVLVWHQW HVWLPDWH �LQ WKH PDWUL[ VHQVH�� +RZHYHU� IUHTXHQWO\ LQ SUDFWLFH� VRPH

HOHPHQWV RI '9$5 DUH QHJDWLYH RQ WKH GLDJRQDO� ,I WKLV LV WKH FDVH� WKH WHVW VKRXOG EH FRPSXWHG RQO\ IRU WKRVH

SDUDPHWHUV FRUUHVSRQGLQJ WR SRVLWLYH GLDJRQDO HOHPHQWV� ZLWK D FRUUHVSRQGLQJ FRUUHFWLRQ WR WKH GHJUHHV RI IUHHGRP�

7KH SURJUDP VKRZQ DERYH GRHV WKLV DXWRPDWLFDOO\� VLQFH LW VHWV WKH GHJUHHV RI IUHHGRP HTXDO WR WKH UDQN RI '9$5� 7KH

PDWUL[ LQYHUVLRQ IXQFWLRQ <,19�� ZLOO DXWRPDWLFDOO\ SHUIRUP D JHQHUDOL]HG LQYHUVH WKDW VHWV WKH OLQHDUO\ GHSHQGHQW URZV

DQG FROXPQV RI WKH LQYHUVH WR ]HUR�

������� 3UHGLFWLRQ HUURU IRU WKH OLQHDU UHJUHVVLRQ PRGHO

:KHQ UHJUHVVRUV LQ WKH FODVVLFDO OLQHDU UHJUHVVLRQ PRGHO DUH IL[HG FRQVWDQWV DQG WKH GLVWXUEDQFHV RXWVLGH WKH VDPSOH DUH

DVVXPHG WR EH GUDZQ IURP WKH VDPH GLVWULEXWLRQ DV WKRVH ZLWKLQ� WKH YDULDQFH RI WKH SUHGLFWRU IURP WKLV PRGHO KDV WZR

SLHFHV� 7KH ILUVW LV GXH WR WKH YDULDQFH RI WKH GLVWXUEDQFH DQG WKH VHFRQG WR WKH YDULDQFH RI WKH HVWLPDWH RI WKH

FRHIILFLHQWV� ,I ; LV WKH PDWUL[ RI LQ�VDPSOH UHJUHVVRUV� ; LV WKH GDWD IRU WKH SUHGLFWLRQ VDPSOH� DQG V LV WKH YDULDQFH
�

�

RI WKH GLVWXUEDQFHV� WKH HTXDWLRQ IRU WKH SUHGLFWLRQ HUURU YDULDQFH LV

9  V �, � ; �;
;� ; 
�� ��

� �

<RX FDQ XVH WKLV IRUPXOD WR FRPSXWH VWDQGDUG HUURU ERXQGV IRU D IRUHFDVW RI D OLQHDU UHJUHVVLRQ PRGHO LQ 763 XVLQJ

PDWUL[ RSHUDWLRQV� 6XSSRVH WKDW \RX KDYH UXQ DQ 2/64 IRU WKH KLVWRULFDO SHULRG ���� WR ���� DQG QRZ ZLVK WR IRUHFDVW

WKURXJK WR ���� XVLQJ YDOXHV RI WKH H[RJHQRXV YDULDEOHV SUHYLRXVO\ SURMHFWHG� 7KH IRUHFDVW LWVHOI FDQ EH FRPSXWHG

�ZLWKRXW SULQWLQJ LQ WKLV FDVH� LPPHGLDWHO\ IROORZLQJ WKH UHJUHVVLRQ�

603/ ������

2/64 < & ;� ;��

603/ �� �� �

)25&67 <35(' �
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1RZ XVH WKH IROORZLQJ PDWUL[ FRPPDQGV WR FRQVWUXFW DQ HVWLPDWH RI WKH SUHGLFWLRQ HUURU�

00$.( ; #5106 � " 0DNHV D PDWUL[ RI WKH GDWD IRU WKH IRUHFDVW WLPH SHULRG�

0$7 35('(55  6(5�6457�#6��9(&+�',$*�;
#9&29
;
���� �

3/27�%$1' 35('(55� <35(' � " 3ORWV IRUHFDVW ZLWK VWDQGDUG HUURU EDQGV IRU WKH SUHGLFWLRQ HUURU�

1RWH WKH XVH RI WKH 6(5 IXQFWLRQ WR FRQYHUW WKH RXWSXW RI WKH FRPSXWDWLRQ LQWR D VHULHV� DQG WKH 9(&+ DQG ',$*

IXQFWLRQV WR H[WUDFW WKH GLDJRQDO HOHPHQWV RI ;
#9&29
;
�

������� 5LGJH UHJUHVVLRQ

5LGJH UHJUHVVLRQ LV D %D\HVLDQ HVWLPDWRU RI D OLQHDU UHJUHVVLRQ PRGHO� ZLWK D SULRU RI ]HUR RQ DOO FRHIILFLHQWV� 5LGJH

HVWLPDWRUV KDYH DOVR EHHQ YLHZHG E\ VRPH REVHUYHUV DV D ZD\ RI RYHUFRPLQJ PXOWLFROOLQHDULW\ LQ WKH LQGHSHQGHQW

YDULDEOHV� )RU D GLVFXVVLRQ RI WKHVH HVWLPDWRUV� VHH -XGJH HW DO�������� SS� �������� $ ULGJH HVWLPDWRU RI WKH FRHIILFLHQWV

E LQ D OLQHDU UHJUHVVLRQ PRGHO \  ;� � � KDV WKH IRUP

E  �;
; � �,� ;
\��

ZKHUH � LV D SRVLWLYH VFDODU FRPSXWHG LQ D YDULHW\ RI ZD\V DQG , WKH LGHQWLW\ PDWUL[ RI RUGHU RI WKH QXPEHU RI

LQGHSHQGHQW UHJUHVVRUV� ,W FDQ EH VHHQ HDVLO\ WKDW WKH HIIHFW RI DGGLQJ D SRVLWLYH FRQVWDQW WR DOO WKH GLDJRQDO HOHPHQWV

RI ;
; ZLOO EH WR UHGXFH WKH WHQGHQF\ IRU ;
; WR EH VLQJXODU RU QHDUO\ VLQJXODU�

7KH H[DPSOH ZH JLYH RI FRPSXWLQJ D ULGJH HVWLPDWRU LQ 763 XVHV D IRUPXOD IRU WKH VFDODU � VXJJHVWHG E\ 6FORYH ������

DQG GHVFULEHG LQ $PHPL\D ������� ,W LV DQ HPSLULFDO %D\HVLDQ HVWLPDWRU� 7KH SULRU LV WKDW WKH FRHIILFLHQWV DUH ]HUR ZLWK

D YDULDQFH HVWLPDWHG IURP WKH GDWD DV WKH VXPV RI VTXDUHG RI WKH ILWWHG YDOXHV RI \ GLYLGHG E\ WKH WUDFH RI WKH ;
; PDWUL[�

7KH � FRHIILFLHQW LQ WKLV FDVH LV D FRQVLVWHQW HVWLPDWH RI WKH UHVLGXDO YDULDQFH GLYLGHG E\ WKH YDULDQFH RI WKH FRHIILFLHQW

SULRU� 7KH H[DPSOH EHORZ IRUPV DQ HVWLPDWH RI � E\ SHUIRUPLQJ D FRQYHQWLRQDO 2/6 UHJUHVVLRQ� FRPSXWLQJ HVWLPDWHV

RI WKH YDULDQFHV� DQG XVLQJ WKH PDWUL[ DOJHEUD URXWLQHV WR UXQ WKH ULGJH UHJUHVVLRQ�

"

" 25',1$5< /($67 648$5(6 21 25,*,1$/ '$7$�

"

2/64 < & ;� ;� ;� ;� �

&23< #&2() $/3+$ �

"
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