
/LQHDU�(VWLPDWLRQ

��

1RWH� 6XEVFULSW H[SUHVVLRQV OLNH ;6,0�,��� DUH QRW DOORZHG� �6HH WKH GHVFULSWLRQ RI 6(7 LQ WKH 5HIHUHQFH 0DQXDO��

7ZR�GLPHQVLRQDO PDWULFHV FDQ KDYH D VLQJOH RU GRXEOH VXEVFULSW �LI LW
V D VLQJOH VXEVFULSW� WKH PDWUL[ LV WUHDWHG DV D

VWDFNHG VHULHV RI FROXPQV�� 6FDODUV DQG VXEVFULSWHG YHFWRUV DQG PDWULFHV PD\ EH LQFOXGHG LQ *(15 VWDWHPHQWV DOVR�

WKH\ ZLOO EH WUHDWHG DV WKRXJK WKH\ KDYH WKH VDPH YDOXH IRU DOO REVHUYDWLRQV� UDWKHU WKDQ EHLQJ VXEMHFW WR WKH FRQWURO

RI WKH FXUUHQW VDPSOH� 6FDODUV DQG VXEVFULSWHG YDULDEOHV DUH OHJDO V\QWD[ IRU FRPPDQG RSWLRQV DQG DUJXPHQWV WKDW

UHTXLUH D VLQJOH YDOXH�

&KDSWHU �

0$1,38/$7,21 $1' ',63/$< 2) 763 9$5,$%/(6

,Q WKH ILUVW IHZ FKDSWHUV RI WKLV PDQXDO� \RX OHDUQHG KRZ WR UHDG GDWD LQWR 763� WUDQVIRUP WKH GDWD� DQG UXQ VLPSOH OLQHDU

UHJUHVVLRQV� %HFDXVH 763 LV DFWXDOO\ D SURJUDPPLQJ ODQJXDJH WDLORUHG WR WKH QHHGV RI HFRQRPHWULFLDQV� LW FDQ GR PXFK

PRUH WKDQ WKLV� 7KLV FKDSWHU LQWURGXFHV VRPH FRQYHQLHQW IHDWXUHV RI WKH SURJUDP IRU SULQWLQJ� SORWWLQJ� VRUWLQJ� DQG

PDQLSXODWLQJ WKH GDWD DQG UHJUHVVLRQ UHVXOWV� ,W DOVR GHVFULEHV D IHZ SURFHGXUHV WKDW SHUIRUP FHUWDLQ FRPSXWDWLRQV

DXWRPDWLFDOO\ RQ WLPH VHULHV XVHG E\ PDQ\ UHVHDUFKHUV� VXFK DV DFFXPXODWLQJ D FDSLWDO VWRFN IURP DQ LQYHVWPHQW VHULHV�

'LYLVLD LQGLFHV� DQG VHDVRQDO DGMXVWPHQW�

7R GHVFULEH WKH IXOO SRZHU RI VRPH RI WKHVH SURFHGXUHV� ZH QHHG WR LQWURGXFH WKH FRQFHSW RI D 763 YDULDEOH W\SH� <RX

KDYH DOUHDG\ HQFRXQWHUHG WKH EDVLF 763 W\SH�

6HULHV �� 7LPH�VHULHV RU FURVV�VHFWLRQDO GDWD� 7KLV YDULDEOH LV VWRUHG ZLWK ERWK D IUHTXHQF\ DQG VWDUWLQJ GDWH �RU VWDUWLQJ

REVHUYDWLRQ QXPEHU� LQ WKH FDVH RI XQGDWHG VHULHV�� 2EVHUYDWLRQV RXWVLGH WKH 603/ DUH WUHDWHG DV PLVVLQJ IRU WKH

SURFHGXUH EHLQJ H[HFXWHG� HYHQ LI WKH\ H[LVW LQ GDWD VWRUDJH� ([FHSWLRQV WR WKLV UXOH DUH ODJV DQG OHDGV� ZKLFK DUH

REWDLQHG IURP RXWVLGH WKH FXUUHQW 603/� ,I \RX WU\ WR XVH D VHULHV ZKRVH IUHTXHQF\ GLIIHUV IURP WKH IUHTXHQF\ VSHFLILHG

E\ WKH FXUUHQW )5(4 VWDWHPHQW� 763 ZLOO JLYH \RX DQ HUURU PHVVDJH �XQOHVV \RX XVH &219(57�� 6HULHV DUH XVXDOO\

FUHDWHG ZLWK WKH 5($'� *(15 DQG 810$.( FRPPDQGV�

%HVLGHV WKH EDVLF VHULHV YDULDEOHV� 763 DOORZV WKH IROORZLQJ NLQGV RI YDULDEOHV�

6FDODUV �� 7KHVH DUH YDULDEOHV WKDW WDNH RQ D VLQJOH YDOXH� 763 GLVWLQJXLVKHV EHWZHHQ WZR W\SHV RI VFDODUV� 3DUDPV DUH

HVWLPDEOH FRHIILFLHQWV LQ D 763 HTXDWLRQ� DQG DUH GHFODUHG LQ D 3$5$0 VWDWHPHQW� &RQVWV DUH VFDODUV WKDW DUH

FRQVLGHUHG IL[HG RU FRQVWDQW� 7KH\ DUH FUHDWHG E\ 6(7� &2167 RU 810$.( VWDWHPHQWV� RU DV UHVXOWV IURP DQ

HVWLPDWLRQ SURFHGXUH�

-XVW DV *(15 LV XVHG WR GR FRPSXWDWLRQV RQ WLPH VHULHV� 6(7 PD\ EH XVHG WR GR FRPSXWDWLRQV RQ VFDODU YDULDEOHV DQG

HOHPHQWV RI PDWULFHV DQG VHULHV� 7KH UXOHV IRU FRPSRVLQJ 6(7 VWDWHPHQWV DUH WKH VDPH DV WKRVH IRU FRPSRVLQJ *(15V�

H[FHSW WKH ULJKW�KDQG VLGH PXVW EH D VFDODU�YDOXHG H[SUHVVLRQ� 1XPEHUV RU YDULDEOH QDPHV LQ SDUHQWKHVHV DUH XVHG DV

VXEVFULSWV LQ 6(7� ZKLOH WKH\ ZRXOG EH LQWHUSUHWHG DV ODJV RU OHDGV LQ *(15� 6XFK QDPHV DUH DW PRVW � FKDUDFWHUV IRU

D VLQJOH VXEVFULSW� RU � FKDUDFWHUV HDFK IRU D GRXEOH VXEVFULSW �VHH 5XOHV �E DQG �F LQ $SSHQGL[ $�� ([DPSOHV�

6(7 ;0($1  #0($1��� �

6(7 ;0$7�����  ��� �

6(7 ;0$7�,�--�  =�,�:�--� �

6(7 ,�  ,���

6(7 ;6,0�,�  ;6,0�,��(;3�����'(/7$� �

0DWULFHV �� 7KHVH LQFOXGH YHFWRUV DV D VSHFLDO FDVH DQG DUH GHVFULEHG LQ PRUH GHWDLO LQ &KDSWHU ��� 7KHUH DUH IRXU NLQGV

RI PDWULFHV� JHQHUDO� V\PPHWULF� XSSHU WULDQJXODU� DQG GLDJRQDO� 0DWULFHV DUH FUHDWHG ZLWK WKH 00$.(� 0)250�

5($'� DQG 0$7 FRPPDQGV� DQG E\ PDQ\ HVWLPDWLRQ SURFHGXUHV�

/LVWV �� /LVWV RI 763 YDULDEOH QDPHV� 7KH\ DUH VWRUHG DV WKH RXWSXW RI VRPH SURFHGXUHV DQG PD\ EH FUHDWHG E\ XVLQJ WKH

/,67 FRPPDQG� 7KH QDPH RI D OLVW FDQ EH XVHG DQ\ZKHUH LQ 763 WKDW D OLVW RI YDULDEOH QDPHV FDQ EH XVHG� /LVWV FDQ

EH PDQLSXODWHG� FKDQJHG� DQG HYHQ ODJJHG� 6HH WKH 5HIHUHQFH 0DQXDO IRU GHWDLOV�
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1RWH� ,Q PXOWL�HTXDWLRQ HVWLPDWLRQ ZLWK /64 DQG ),0/� #5(6 LV VWRUHG DV D PDWUL[� EXW WKH FROXPQ IRU D SDUWLFXODU

HTXDWLRQ FDQ EH DFFHVVHG HDVLO\ ZLWK WKH 810$.( FRPPDQG �VHH &KDSWHU ����

(TXDWLRQV �� ([SOLFLW �DQG RIWHQ QRQOLQHDU� IRUPXODV IRU PRGHO HVWLPDWLRQ DQG VLPXODWLRQ� XVXDOO\ FUHDWHG ZLWK )50/

RU ,'(17 VWDWHPHQWV �VHH &KDSWHU ��� (TXDWLRQV DUH VLPLODU WR *(15 VWDWHPHQWV� H[FHSW WKDW WKH\ GR QRW LPPHGLDWHO\

FRPSXWH VHULHV� WKH\ DUH XVHG RQO\ ZKHQ WKH HQWLUH PRGHO LV VSHFLILHG DQG WKH HVWLPDWLRQ RU VLPXODWLRQ FRPPDQG LV

LQYRNHG� (TXDWLRQV PD\ EH SULQWHG� XVHG IRU HVWLPDWLRQ DQG VLPXODWLRQ� DQG FRPSXWHG E\ *(15 RU 6(7� (TXDWLRQV

DUH DOVR FUHDWHG IURP HVWLPDWHG OLQHDU PRGHOV �)250�� DQG IURP RSHUDWLRQV RQ RWKHU HTXDWLRQV �(468% DQG ',))(5��

���� 8VLQJ WKH UHVXOWV RI RQH SURFHGXUH LQ DQRWKHU� &23<

2IWHQ� WKH FRPSXWDWLRQV \RX ZDQW WR GR GHSHQG RQ WKH UHVXOWV RI D SUHYLRXV SURFHGXUH� ,W FDQ EH WHGLRXV DQG

WLPH�FRQVXPLQJ WR UXQ WKH ILUVW FRPSXWDWLRQV LQ RQH SURJUDP DQG WKHQ HQWHU WKRVH UHVXOWV E\ KDQG LQWR D VHFRQG SURJUDP

EHIRUH SURFHHGLQJ� 763 SURYLGHV D VROXWLRQ WR WKLV SUREOHP E\ DXWRPDWLFDOO\ VWRULQJ PDQ\ RI LWV PRVW LPSRUWDQW UHVXOWV

LQ GDWD VWRUDJH IRU XVH LQ ODWHU FRPSXWDWLRQV� 7KH\ DUH JLYHQ NH\ QDPHV WKDW DOZD\V EHJLQ ZLWK WKH FKDUDFWHU # VR WKH\

ZLOO QRW EH FRQIXVHG ZLWK WKH QDPHV RI YDULDEOHV LQ \RXU SURJUDP�

)RU H[DPSOH� DIWHU HYHU\ UHJUHVVLRQ� WZR VHULHV DUH DYDLODEOH LQ GDWD VWRUDJH� RQH FDOOHG #),7� WKH ILWWHG YDOXHV RI WKH

GHSHQGHQW YDULDEOH� DQG RQH FDOOHG #5(6� WKH UHVLGXDOV �DFWXDO PLQXV ILWWHG YDOXHV�� 7KHVH VHULHV UHPDLQ LQ GDWD VWRUDJH

XQWLO WKH\ DUH UHSODFHG E\ DQRWKHU UHJUHVVLRQ SURFHGXUH� 7KH\ FDQ EH XVHG MXVW OLNH DQ\ RWKHU VHULHV EHIRUH WKH\ DUH

UHSODFHG� ,I \RX ZLVK WR VDYH WKHP� LQFOXGH D *(15 RU &23< VWDWHPHQW DIWHU \RXU UHJUHVVLRQ�

2/64 &216 & *13 �

*(15 &216),7  #),7 � RU &23< #),7 &216),7�

2WKHU UHVXOWV \RX PLJKW ZDQW IURP D UHJUHVVLRQ DUH� WKH HVWLPDWHG FRHIILFLHQWV� VWRUHG DV D YHFWRU FDOOHG #&2()� WKH

VXP RI VTXDUHG UHVLGXDOV� VWRUHG DV D VFDODU FDOOHG #665� WKH VWDQGDUG HUURU RI WKH UHVLGXDOV� VWRUHG DV D VFDODU FDOOHG

#6� DQG WKH YDULDQFH FRYDULDQFH RI WKH HVWLPDWHV� VWRUHG DV D V\PPHWULF PDWUL[ FDOOHG #9&29� $OPRVW DOO UHJUHVVLRQ

UHVXOWV DUH DYDLODEOH LQ WKLV IRUP� 6HH WKH 5HIHUHQFH 0DQXDO IRU OLVWV RI WKH UHVXOWV DYDLODEOH XQGHU HDFK SURFHGXUH�

3URFHGXUHV RWKHU WKDQ WKH HVWLPDWLRQ SURFHGXUHV DOVR VWRUH VRPH RI WKHLU UHVXOWV LQ GDWD VWRUDJH� )RU H[DPSOH� WKH

VHDVRQDO DGMXVWPHQW SURFHGXUH 6$0$ VWRUHV WKH VHDVRQDO IDFWRUV XQGHU WKH QDPH #6)$&� DQG WKH 06' SURFHGXUH

VWRUHV WKH YDULDEOH PHDQV� VWDQGDUG GHYLDWLRQV� HWF�� LQ YHFWRUV QDPHG #0($1� #67''(9� HWF�

&23< ZRUNV ZLWK DOO 763 YDULDEOH W\SHV H[FHSW OLVWV� XVH WKH /,67 FRPPDQG WR FRS\ D OLVW� )RU H[DPSOH�

/,67 1(:/,67 2/'/,67�

SODFHV WKH OLVW GHILQHG E\ 2/'/,67 LQ VWRUDJH XQGHU WKH QDPH 1(:/,67�

���� 3ULQWLQJ VHULHV DQG RWKHU YDULDEOHV� 35,17� :5,7(

:5,7( DQG 35,17 DUH V\QRQ\PRXV� 7KH\ FDQ ZULWH DQ\ W\SH RI 763 YDULDEOH� \RX FDQ LQFOXGH GLIIHUHQW YDULDEOH W\SHV

LQ WKH VDPH :5,7( VWDWHPHQW DQG HDFK ZLOO EH ZULWWHQ XVLQJ DQ DSSURSULDWH IRUPDW� 7KH QXPEHU RI YDULDEOHV LQ RQH

:5,7( VWDWHPHQW LV OLPLWHG RQO\ E\ WKH DPRXQW RI ZRUNLQJ VSDFH DQG VSDFH DYDLODEOH IRU WKH FRPPDQG OLQH�

+HUH LV DQ H[DPSOH VKRZLQJ WKH RXWSXW IRUPDW IRU WKH PDLQ 763 YDULDEOH W\SHV� :H ZULWH WKH LWHPV %� �D VFDODU��

&216(4 �DQ HTXDWLRQ�� #9&29 �D V\PPHWULF PDWUL[�� DQG #5(6 �D VHULHV��

:5,7( %� &216(4 #9&29 #5(6 � " 7KH RXWSXW IURP WKLV H[DPSOH LV VKRZQ LQ ([DPSOH ����

:KHQ SODQQLQJ WKH IRUPDW RI \RXU RXWSXW� DQ LPSRUWDQW FRQVLGHUDWLRQ LV UHDGDELOLW\� $FFRUGLQJO\� ZKHQ DOO WKH LWHPV
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(ZCORNG ���� :5,7( 2WVRWV

DUH VHULHV� WKH\ DUH SURGXFHG LQ WDEOH IRUPDW ZLWK DV PDQ\ VHULHV SHU OLQH DV ZLOO FRQYHQLHQWO\ ILW RQ WKH SDJH ZLGWK

VSHFLILHG IRU WKH FXUUHQW MRE� 7KH ILUVW FROXPQ RI HDFK WDEOH ZLOO FRQWDLQ WKH GDWH RU REVHUYDWLRQ ,' WR ODEHO WKH

REVHUYDWLRQV� )RU LWHPV WKDW DUH QRW VHULHV� HDFK ZLOO EH VKRZQ LQ D VHSDUDWH WDEOH� 7KLV JLYHV \RX IOH[LELOLW\ LQ DUUDQJLQJ

WKH WDEOHV LQ \RXU RXWSXW�

,I DQ\ RI WKH VHULHV RU RWKHU YDULDEOHV KDYH PLVVLQJ YDOXHV RU XQSULQWDEOH YDOXHV� WKH QXPEHU�V� LQ TXHVWLRQ ZLOO VKRZ

D SHULRG ��� LQVWHDG RI D YDOXH�

���� *UDSKLF GLVSOD\V RI GDWD

)UHTXHQWO\ WKH EHVW ZD\ WR EHJLQ WKH DQDO\VLV RI D QHZ VHW RI GDWD LV E\ JUDSKLQJ LW� HLWKHU VHULHV E\ VHULHV RU LQ PRUH

FRPSOH[ ZD\V� 763 SURYLGHV VHYHUDO URXWLQHV IRU WKH JUDSKLFDO DQDO\VLV RI GDWD� 3/27 IRU RQH RU PRUH WLPH VHULHV

�DVVXPLQJ WKDW WKH ; D[LV LV WLPH�� *5$3+ IRU WZR YDULDEOH SORWV �< YV� ;�� DQG +,67 IRU IUHTXHQF\ GLVWULEXWLRQV�

,Q PRVW SHUVRQDO FRPSXWHU YHUVLRQV RI 763� WKH SORWV SURGXFHG E\ *5$3+ DQG 3/27 DUH GLVSOD\HG RQ WKH VFUHHQ XVLQJ

KLJK UHVROXWLRQ JUDSKLFV� DQG FDQ EH SULQWHG ZLWK VRIWZDUH VXSSOLHG ZLWK WKH SURJUDP� 2Q XQL[ FRPSXWHUV� WKH JUDSKLFV

DUH SURGXFHG XVLQJ RQO\ SULQWHU FKDUDFWHUV DQG KDYH IDU ORZHU UHVROXWLRQ�

������ 3ORWWLQJ WLPH VHULHV� 3/27� 3/276� 123/27
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3/27 SURGXFHV D SORW RI RQH RU PRUH WLPH VHULHV DJDLQVW WLPH RU DJDLQVW WKH REVHUYDWLRQ QXPEHU LI WKH VHULHV LV XQGDWHG�

)RU FKDUDFWHU SORWV� WKH XVHU VSHFLILHV WKH VHULHV WR SORW DQG WKH FKDUDFWHU WR XVH IRU HDFK VHULHV LQ WKH SORW� 3/27 LV

IROORZHG E\ D VHULHV QDPH� WKH FKDUDFWHU WR XVH LQ SORWWLQJ WKH VHULHV� SRVVLEO\ D VHFRQG VHULHV QDPH DQG D VHFRQG

FKDUDFWHU� DQG VR RQ� 8S WR QLQH VHULHV PD\ EH SORWWHG� 7KH FKDUDFWHUV PD\ EH DQ\WKLQJ EXW � � � 
 � � � )RU JUDSKLFV

SORWV� WKH FKDUDFWHU LV QRW QHFHVVDU\� )RU H[DPSOH�

3/27 *13��&216�; � " FKDUDFWHU�EDVHG SORW

3/27 *13 &216 � " JUDSKLFV SORW

9DULRXV SDUDPHWHUV WKDW FRQWURO WKH DSSHDUDQFH RI WKH SORW PD\ EH VSHFLILHG LQ DQ RSWLRQV OLVW LQ SDUHQWKHVHV IROORZLQJ

WKH ZRUG 3/27� 7KHVH RSWLRQV DUH VKRZQ LQ WKH 5HIHUHQFH 0DQXDO� DOWKRXJK \RX PD\ QRW QHHG WKHP LI \RX OLNH WKH

DSSHDUDQFH RI WKH SORW ZLWK WKH GHIDXOW VHWWLQJV� 7KH GHIDXOW KDV D ER[ DURXQG LW EXW QR YHUWLFDO OLQHV ZLWKLQ WKH ER[� WKH

PD[LPXP DQG PLQLPXP YDOXH DUH ODEHOHG� DQG WKH REVHUYDWLRQV ,' DQG VHULHV YDOXH DUH SULQWHG GRZQ WKH ULJKW DQG OHIW

VLGH UHVSHFWLYHO\�

)RU FRQYHQLHQFH� WKH 3/27 RSWLRQV WKDW \RX VSHFLI\ DUH UHWDLQHG LQ WKH QH[W 3/27�V� XQWLO RYHUULGGHQ HLWKHU H[SOLFLWO\

RU E\ LQFOXGLQJ WKH RSWLRQ 5(6725( LQ WKH OLVW� 5(6725( UHVHWV WKH RSWLRQV DW WKHLU GHIDXOW YDOXHV�

+HUH DUH VRPH DGGLWLRQDO H[DPSOHV RI WKH 3/27 FRPPDQG�

3/27�0,1 ����0$; �����/,1(6 ������� *13 * *136 + &216 & &2166 ' �

3/27�0,1 �����0$; ����%0($1�+($'(5�9$/8(6�%$1' 67$1'$5'�,17(*(5� 5(6,'  �

RU

3/27 *13 *136 &216 &2166 �

3/27 5(6,' �

7KHUH LV DOVR D FRPPDQG FDOOHG 3/276 ZKLFK �WXUQV RQ� SORWV RI UHVLGXDOV IRU DOO IXUWKHU HVWLPDWLRQ FRPPDQGV VXFK

DV 2/64� �6/6� /,0/� $5�� /64� ),0/� 7KH 123/27 FRPPDQG �WXUQV RII� WKH UHVLGXDO SORWV� 7KHVH DXWRPDWLF

SORWV DUH XVHIXO IRU FKHFNLQJ WKH ILW RI WKH PRGHO�

([DPSOH ��� VKRZV D SORW SURGXFHG E\ WKH '26�:LQGRZV YHUVLRQ RI 763 �XVLQJ WKH $OPRQ������ GDWD RQ H[SHQGLWXUHV

DQG DSSURSULDWLRQV��

������ *UDSKV RU VFDWWHU SORWV� *5$3+

*5$3+ SURGXFHV D VFDWWHU SORW RI RQH VHULHV DJDLQVW DQRWKHU� $IWHU WKH ZRUG *5$3+� OLVW ILUVW WKH QDPH RI WKH VHULHV

\RX ZDQW RQ WKH YHUWLFDO D[LV DQG WKHQ WKH QDPH RI WKH VHULHV \RX ZDQW RQ WKH KRUL]RQWDO D[LV� ([DPSOH�

*5$3+ &216�<' �

:KHQ WZR RU PRUH REVHUYDWLRQV FRUUHVSRQG WR WKH VDPH SRLQW RQ WKH JUDSK� WKH FRXQW RI REVHUYDWLRQV RYHUODSSLQJ ZLOO

DSSHDU DW WKDW SRLQW RQ WKH JUDSK ��� WR �� REVHUYDWLRQV DUH GHQRWHG E\ WKH OHWWHUV $ WKURXJK =�� $ OLVW RI VXFK WLHG

REVHUYDWLRQV LV SULQWHG DIWHU WKH SORW�

$V LQ WKH FDVH RI 3/27� LQ SHUVRQDO FRPSXWHU YHUVLRQV� *5$3+ DOVR SURGXFHV KLJK UHVROXWLRQ JUDSKLFV UDWKHU WKDQ

SULQWHU FKDUDFWHU SORWV� ,Q WKLV FDVH WKH [�D[LV VHULHV LV OLVWHG ILUVW� DQG DGGLWLRQDO \ D[LV VHULHV PD\ EH LQFOXGHG�

2/64 &216 & <' �

*5$3+ <' &216 #),7 �

SURGXFHV D FRQYHQWLRQDO JUDSK RI WKH DFWXDO DQG ILWWHG YDOXHV RI &216 DJDLQVW WKH ULJKW�KDQG�VLGH YDULDEOH <'�

������ 3ORWWLQJ KLVWRJUDPV� +,67

+,67 SURGXFHV KLVWRJUDPV �EDU FKDUWV RU IUHTXHQF\ GLVWULEXWLRQV� RI VHULHV� ,W LV FRQYHQLHQW IRU REWDLQLQJ D URXJK
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(ZCORNG ���� 7KOGU 6GTKGU 3NQV WUKPI *TCRJKEU 9GTUKQP(ZCORNG ���� 7KOGU 6GTKGU 3NQV WUKPI *TCRJKEU 9GTUKQP

SLFWXUHRI WKH XQLYDULDWH GLVWULEXWLRQ RI \RXU GDWD� )RU H[DPSOH�
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+,67 ;�

SURGXFHV D EDU FKDUW ZLWK WHQ EDUV� LQGLFDWLQJ WKH QXPEHU RI REVHUYDWLRQV GLVWULEXWHG LQ VHFWLRQV DORQJ WKH UDQJH RI WKH

VHULHV ;� 6HYHUDO RSWLRQV DUH DYDLODEOH WR FRQWURO WKH QXPEHU RI EDUV� WKH UDQJH RI WKH VHULHV� DQG WKH ODEHOLQJ DQG

SODFHPHQW RI WKH EDUV� 7KHVH RSWLRQV GHVFULEHG LQ WKH 5HIHUHQFH 0DQXDO� )RU H[DPSOH�

+,67�',6&5(7(�:,'7+ �� 0(5*<5�

SURGXFHV D KLVWRJUDP ZLWK RQH OLQH SHU KRUL]RQWDO EDU RI WKH YDULDEOH 0(5*<5� %HFDXVH WKH RSWLRQ ',6&5(7( ZDV

VHW� 763 FUHDWHV D GLIIHUHQW EDU IRU HDFK XQLTXH YDOXH RI 0(5*<5� RQ WKH DVVXPSWLRQ WKDW LW WDNHV RQ RQO\ D VPDOO

QXPEHU RI GLVFUHWH YDOXHV�

���� 6RUWLQJ GDWD� 6257

<RX FDQ VRUW DQ\ LQGLYLGXDO VHULHV LQ DVFHQGLQJ RU GHVFHQGLQJ RUGHU ZLWK WKH 6257 FRPPDQG�

6257 ; � RU 6257�5(9(56(� ; �

<RX FDQ DOVR VRUW VRPH RU DOO RI \RXU VHULHV XVLQJ D VLQJOH VHULHV WR GHWHUPLQH WKH VRUW RUGHU IROORZHG E\ WKH OLVW RI WKH

VHULHV WR EH VRUWHG� )RU H[DPSOH� D VHW RI SDQHO GDWD IRU WHQ FRXQWULHV� LQ ZKLFK HDFK FRXQWU\ KDV WKUHH \HDUV RI GDWD �\HDU

� IRU DOO WKH FRXQWULHV� IROORZHG E\ \HDU � IRU DOO WKH FRXQWULHV� HWF��� FRXOG EH UHRUGHUHG VR WKDW DOO WKH \HDUV IRU HDFK

FRXQWU\ DUH DGMDFHQW�

.(<  &28175<���<($5 �

6257 �$//� .(< �

7KH RULJLQDO RUGHU RI WKH GDWD ZDV

&28175< <($5 .(<
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���� 'XPP\ DQG WUHQG YDULDEOHV� '800<� 75(1'

'XPP\ YDULDEOHV DUH VHULHV WKDW DUH HLWKHU ]HUR RU RQH LQ D JLYHQ REVHUYDWLRQ� 7KH\ DUH W\SLFDOO\ XVHG WR PHDVXUH WKLQJV

WKDW DUH RQ RU RII �WUXH RU IDOVH�� )RU H[DPSOH� WKH GHSHQGHQW YDULDEOH RI D 3URELW PRGHO LV D GXPP\ YDULDEOH �VHH 6HFWLRQ

����� DQG WKH FRQVWDQW WHUP & LQ D UHJUHVVLRQ LV D GXPP\ YDULDEOH WKDW LV DOZD\V �RQ�� 'XPP\ YDULDEOHV FDQ EH FUHDWHG

LQ VHYHUDO ZD\V� 7KH\ FDQ EH /2$'HG GLUHFWO\� LQ ZKLFK FDVH D VSHFLDO FRQYHQWLRQ IRU UHSHDWHG YDOXHV PD\ EH XVHIXO�

603/ ����� 5($' '��� ��� ����

7KH\ FDQ DOVR EH FUHDWHG LQ SLHFHV XQGHU GLIIHUHQW 603/ VWDWHPHQWV� )RU H[DPSOH �DOVR VHH 75(1' EHORZ��

603/ ����� '�� �� 603/ ������ '�� ��

'XPP\ YDULDEOHV FDQ DOVR EH EDVHG RQ WKH YDOXHV RI RWKHU VHULHV� :H KDYH DOUHDG\ VHHQ H[DPSOHV RI WKLV LQ 6HFWLRQ

������ ZKHUH ORJLFDO �WUXH�IDOVH� H[SUHVVLRQV DUH XVHG LQ D *(15 FRPPDQG�

;326  ; ! � � RU *(15 ;�  �;  ���

2IWHQ WKH VHULHV LQ TXHVWLRQ WDNHV RQ VHYHUDO GLVWLQFW YDOXHV RU FDWHJRULHV� DQG ZH ZRXOG OLNH WR FUHDWH D VHW RI GXPP\

YDULDEOHV �RQH IRU HDFK FDWHJRU\ LQ WKH RULJLQDO VHULHV�� 7KLV LV HDVLO\ GRQH ZLWK WKH '800< FRPPDQG� )RU H[DPSOH�

LI WKH VHULHV ('8& WDNHV WKH YDOXHV �� �� DQG ��

'800< ('8&�

ZRXOG FUHDWH WKH GXPP\ YDULDEOHV ('8&�� ('8&�� DQG ('8&�� 7KLV ZRXOG EH HTXLYDOHQW WR WKH FRPPDQGV�

('8&�  �('8& ��� ('8&�  �('8& ��� ('8&�  �('8& ���

'800< FDQ HDVLO\ FUHDWH VHDVRQDO GXPP\ YDULDEOHV� ,Q IDFW� WKLV LV WKH GHIDXOW LI WKH '800<� FRPPDQG LV JLYHQ

�ZLWK QR DUJXPHQW�� DQG )5(4 4 RU 0 LV LQ HIIHFW� 7KH VHULHV 4��4� RU 0��0�� DUH FUHDWHG� 2WKHU '800< RSWLRQV

DUH DYDLODEOH WR H[FOXGH WKH ODVW GXPP\ YDULDEOH� DQG WR VDYH WKH QDPHV RI WKH QHZ YDULDEOHV LQ D 763 OLVW� 6HH WKH

5HIHUHQFH 0DQXDO IRU GHWDLOV�

$QRWKHU VWDQGDUG YDULDEOH LV WKH WLPH WUHQG� ZKLFK W\SLFDOO\ HTXDOV �� �� ����� HWF� 7KLV LV FUHDWHG ZLWK 75(1'�

75(1' 7�

$ WUHQG YDULDEOH LV XVHIXO IRU HVWLPDWLQJ D GHWHUPLQLVWLF WUHQG FRPSRQHQW LQ D UHJUHVVLRQ� ,W FDQ DOVR EH XVHIXO IRU

FUHDWLQJ WLPH�GHSHQGHQW GXPP\ YDULDEOHV� 7KH ILUVW GXPP\ YDULDEOH H[DPSOH DERYH FRXOG KDYH EHHQ FUHDWHG ZLWK�

603/ ����� 75(1' 7� '��  �7 � ����

7KH 3(5,2' RSWLRQ LQ 75(1' DOORZV WKH VHULHV WR UHSHDW ZLWK WKH VSHFLILHG SHULRGLFLW\� 7KLV LV XVHIXO ZLWK EDODQFHG

WLPH�VHULHV�FURVV�VHFWLRQ GDWD� WR PDNH WKH WUHQG VWDUW RYHU DW � IRU HDFK LQGLYLGXDO� 6HH WKH 5HIHUHQFH 0DQXDO IRU GHWDLOV�

���� &RPSXWDWLRQ RI &DSLWDO 6WRFN� &$3,7/

,Q ZRUNLQJ ZLWK HFRQRPLF WLPH VHULHV GDWD� ZH DUH IUHTXHQWO\ JLYHQ D JURVV LQYHVWPHQW VHULHV IURP ZKLFK ZH ZLVK WR

FDOFXODWH WKH FRUUHVSRQGLQJ FDSLWDO VWRFN VHULHV EDVHG RQ DQ DVVXPSWLRQ DERXW GHSUHFLDWLRQ UDWHV� 7KH &$3,7/

FRPPDQG HQDEOHV \RX WR SHUIRUP WKLV FRPSXWDWLRQ HDVLO\ LQ 763� )RU H[DPSOH� LI \RX KDYH DQ DQQXDO LQYHVWPHQW VHULHV�

,� DQG D GHSUHFLDWLRQ UDWH RI �� SHUFHQW SHU DQQXP� \RX FDQ FRPSXWH D VHULHV RI EHJLQQLQJ�RI�SHULRG FDSLWDO VWRFN� .�

ZLWK WKH IROORZLQJ FRPPDQG�

&$3,7/ , ��� . �

7KLV &$3,7/ DVVXPHG WKDW WKH YDOXH RI WKH FDSLWDO VWRFN DW WKH EHJLQQLQJ RI WKH 603/ ZDV ]HUR DQG WKDW \RX ZLVKHG



���0DQLSXODWLRQ�DQG�'LVSOD\�RI�763�9DULDEOHV

��

WR EXLOG LW XS IURP WKDW SRLQW� 2SWLRQV DUH DYDLODEOH WR DOWHU WKRVH DVVXPSWLRQV� )RU H[DPSOH�

603/ ���� ���� �

&$3,7/ �%(1&+9$/ ������%(1&+2%6 ����� 4,19 ���� . �

XVHV TXDUWHUO\ LQYHVWPHQW ILJXUHV WR FRPSXWH FDSLWDO VWRFN� DVVXPLQJ WKDW WKH ILUVW TXDUWHU RI ���� KDV D EHJLQQLQJ SHULRG

YDOXH RI ������ 1RWH WKDW VLQFH WKLV ZDV TXDUWHUO\ GDWD ZH XVHG D GHSUHFLDWLRQ UDWH RI ����� WR FRUUHVSRQG WR WHQ SHU FHQW

SHU DQQXP�

&$3,7/ FDOFXODWHV D FDSLWDO VWRFN VHULHV IURP D JURVV LQYHVWPHQW VHULHV� XVLQJ D SHUSHWXDO LQYHQWRU\ DQG D FRQVWDQW UDWH

RI GHSUHFLDWLRQ� /HW , EH JURVV LQYHVWPHQW� . EH WKH FDSLWDO VWRFN� DQG  EH WKH UDWH RI GHSUHFLDWLRQ� 7KHQ &$3,7/

FRPSXWHV

.  ����. � ,
W W�� W��

RU .  ����. � , �LI WKH (1' RSWLRQ LV XVHG�
W W�� W

763 VWDUWV IURP D FDSLWDO VWRFN EHQFKPDUN DW D VSHFLILHG REVHUYDWLRQ� ,I WKH EHQFKPDUN LV LQ WKH PLGGOH RI WKH VDPSOH

DV LQ RXU VHFRQG H[DPSOH DERYH� &$3,7/ DOVR DSSOLHV WKH UHYHUVH YHUVLRQ RI WKH IRUPXOD�

.  �. � , ������
W W�� W

RU .  �. � , ������ �LI WKH (1' RSWLRQ LV XVHG�
W W�� W��

WR FRPSXWH YDOXHV RI WKH FDSLWDO VWRFN LQ SHULRGV EHIRUH WKH EHQFKPDUN�

$ G\QDPLF *(15 VWDWHPHQW LV XVHIXO IRU VLPSOH H[SOLFLW FDSLWDO VWRFN FDOFXODWLRQV� 7KH ILUVW &$3,7/ H[DPSOH FRXOG

EH SHUIRUPHG ZLWK WKH IROORZLQJ VWDWHPHQWV�

603/ ������ . �� " LQLWLDOL]H FDSLWDO VWRFN WR ]HUR

603/ ������ .  ��.���� � ,����� " FRPSXWH FDSLWDO VWRFN UHFXUVLYHO\

���� 'LYLVLD ,QGLFHV� ',9,1'

$QRWKHU FRPPRQO\ QHHGHG PDQLSXODWLRQ RI HFRQRPLF WLPH VHULHV GDWD LV WKH FRPSXWDWLRQ RI DJJUHJDWH SULFH LQGLFHV IURP

VHYHUDO XQGHUO\LQJ VHULHV� ,Q 763� \RX FDQ XVH ',9,1' WR FRPSXWH 'LYLVLD ,QGLFHV� ZKLFK KDYH VHYHUDO GHVLUDEOH

SURSHUWLHV DV LQGH[ QXPEHUV�

�� 7KH\ DUH FKDLQ�OLQNHG /DVSH\UHV ,QGLFHV� WKDW LV� IRU HDFK \HDU WKH FXUUHQW SULFHV DUH XVHG DV D EDVH LQ HVWLPDWLQJ

WKH UDWH RI JURZWK WR WKH IROORZLQJ \HDU�

�� 7KH\ DUH DOVR FKDLQHG 3DDVFKH DQG )LVKHU ,QGLFHV�

�� 7KH\ DUH V\PPHWULF LQ SULFHV DQG TXDQWLWLHV�

�� ,I \RX UHYHUVH WLPH DQG FRPSXWH WKH LQGLFHV EDFNZDUGV� \RX REWDLQ WKH VDPH UHVXOW�

�� ,I \RX IRUP LQGLFHV RI VXEJURXSV RI WKH SULFHV DQG TXDQWLWLHV DQG WKHQ FRPELQH WKHP XVLQJ WKH 'LYLVLD PHWKRG� WKH

UHVXOWLQJ LQGH[ LV WKH VDPH DV DJJUHJDWLQJ LQ RQH VWHS IURP WKH RULJLQDO VHULHV�

7KHVH SURSHUWLHV DUH FRQWDLQHG LQ DQ XQSXEOLVKHG QRWH E\ :� 0� *RUPDQ ������� )RU D PRUH DFFHVVLEOH GLVFXVVLRQ RI

WKHLU SURSHUWLHV DQG D OLVW RI UHIHUHQFHV� VHH -RUJHQVRQ DQG *ULOLFKHV ������ RU 'LHZHUW �������

$ 'LYLVLD LQGH[ RI SULFHV LV REWDLQHG E\ FXPXODWLQJ �RYHU WLPH� D ZHLJKWHG VXP RI WKH UDWHV RI FKDQJH RI WKH FRPSRQHQW

SULFHV� 7KH ZHLJKWV DUH WKH FXUUHQW VKDUHV RI WKH FRPSRQHQW JRRGV LQ WKH WRWDO FXUUHQW H[SHQGLWXUH RQ DOO WKH JRRGV LQ

WKH LQGH[� ,I ZH KDYH 1 JRRGV ZLWK SULFHV S �����S DQG TXDQWLWLHV T �����T � WKH UDWH RI FKDQJH RI WKH ORJDULWKP RI WKH
� 1 � 1

'LYLVLD SULFH LQGH[ 3 LV JLYHQ E\

ORJ 3 � ORJ 3  * Z �ORJ S �ORJ S �W W�� LW LW LW��
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7KH 'LYLVLD LQGH[ RI TXDQWLW\ FDQ EH REWDLQHG E\ DSSO\LQJ WKH VDPH VWUDWHJ\ WR TXDQWLWLHV LQ SODFH RI SULFHV� RU�

DOWHUQDWLYHO\� E\ GLYLGLQJ WRWDO H[SHQGLWXUH E\ WKH SULFH LQGH[� +RZHYHU� WKH WZR TXDQWLW\ LQGLFHV ZLOO QRW EH H[DFWO\

WKH VDPH� ,I D TXDQWLW\ LV ]HUR RU PLVVLQJ� WKDW JRRG LV WHPSRUDULO\ GURSSHG IURP WKH LQGH[�

,Q 763� WKH ZHLJKWV Z XVHG IRU FDOFXODWLQJ WKH LQGH[ PD\ EH FRPSXWHG LQ WKUHH ZD\V �LW

�� $ULWKPHWLF ZHLJKWV �$5,7+ RSWLRQ� DUH WKH DULWKPHWLF DYHUDJH RI WKH H[SHQGLWXUH VKDUHV �S T �*S T � LQ HDFK RILW LW MW MW

WKH WZR SHULRGV IRU ZKLFK ZH DUH FRPSXWLQJ D UDWH RI FKDQJH�

�� *HRPHWULF ZHLJKWV �*(20 RSWLRQ� DUH WKH JHRPHWULF DYHUDJH RI WKH H[SHQGLWXUH VKDUHV�

�� &RPELQHG ZHLJKWV �&20% RSWLRQ� FRPELQHV WKH WZR ZHLJKW FRPSXWDWLRQV JLYHQ DERYH� WKDW LV WKH\ DUH D JHRPHWULF

DYHUDJH RI WKH DULWKPHWLF ZHLJKW� WKH VKDUH WKLV SHULRG� DQG WKH VKDUH ODVW SHULRG�

+HUH LV DQ H[DPSOH RI D 'LYLVLD FRPPDQG�

',9,1' �:(,*+7 $5,7+�7<3( 3�31250 ��� 35,&(,1�48$17,1�36�46�31'�41'�3'�4' �

7KLV FRPPDQG FRPSXWHV WKH LQGLFHV 35,&(,1 DQG 48$17,1 IURP WKH WKUHH SDLUV RI LQSXWV 6� 1'� DQG '� 3ULFH

LQGLFHV DUH FRPSXWHG DQG WKH TXDQWLW\ LQGLFHV GHULYHG �7<3( 3�� 7KH LQGH[ LV QRUPDOL]HG WR RQH LQ �����

7KH GHIDXOW YDOXHV RI WKH RSWLRQV DUH WKH IROORZLQJ�

7<3( 4�:(,*+7 &20%�41250 ��31250 ��1235,17�49$/ ��39$/ �

7KLV PHDQV WKDW TXDQWLW\ LQGLFHV DUH WR EH FRPSXWHG XVLQJ FRPELQHG VKDUH ZHLJKWV� WKH ILUVW REVHUYDWLRQ LV WR EH

QRUPDOL]HG WR KDYH D TXDQWLW\ LQGH[ RI RQH� DQG WKH UHVXOWV DUH QRW WR EH SULQWHG� 7KH FRPSXWHG LQGLFHV ZLOO EH VWRUHG

LQ GDWD VWRUDJH XQGHU WKH QDPHV \RX JDYH WKH ILUVW WZR DUJXPHQWV� )RU IXUWKHU GHWDLOV RQ WKH RSWLRQV� VHH WKH 5HIHUHQFH

0DQXDO�

���� 1RUPDOL]DWLRQ RI 6HULHV� 1250$/

1250$/ QRUPDOL]HV D VHULHV VR WKDW D FKRVHQ REVHUYDWLRQ KDV DQ DVVLJQHG YDOXH� ,W DFFRPSOLVKHV WKLV E\ GLYLGLQJ DOO

REVHUYDWLRQV RI WKH VHULHV E\ WKH VDPH QXPEHU� $IWHU WKH ZRUG 1250$/� OLVW WKH QDPH RI WKH VHULHV� WKH REVHUYDWLRQ

LGHQWLILHU RI WKH EDVH REVHUYDWLRQ� DQG WKH YDOXH WR EH DVVLJQHG� 7KH QRUPDOL]HG VHULHV ZLOO UHSODFH WKH RULJLQDO VHULHV�

)RU H[DPSOH�

1250$/ &3,������� �

7KLV LV HTXLYDOHQW WR WKH IROORZLQJ VWDWHPHQWV�

6(7 &3,��  &3,����� *(15 &3,  ���&3,�&3,���

���� 6HDVRQDO $GMXVWPHQW� 6$0$

763 SURYLGHV D VLPSOH PRYLQJ DYHUDJH PHWKRG IRU SHUIRUPLQJ WKH VHDVRQDO DGMXVWPHQW RI VHULHV� ,I VHDVRQDOO\ DGMXVWHG

GDWD LV YHU\ LPSRUWDQW LQ \RXU ZRUN� \RX PD\ ZLVK WR VXUYH\ WKH OLWHUDWXUH LQ WKLV DUHD DQG PDNH XVH RI D PRUH

VRSKLVWLFDWHG RU H[WHQVLYH SURJUDP VXFK DV ;��� IURP WKH &HQVXV %XUHDX� $ JRRG SODFH WR VWDUW PLJKW EH ZLWK &HQVXV

%XUHDX ������� LQ WKH UHIHUHQFHV�

7KHUH DUH VHYHUDO VHDVRQDO DGMXVWPHQW PHWKRGV RWKHU WKDQ WKH �UDWLR WR D PRYLQJ DYHUDJH�� 7KH SURSHU PHWKRG GHSHQGV

RQ WKH WKHRUHWLFDO GDWD JHQHUDWLRQ SURFHVV� $OWHUQDWH PHWKRGV LQFOXGH OLQHDU RU ORJ UHJUHVVLRQ RQ VHDVRQDO GXPPLHV DQG

LQFOXVLRQ RI VHDVRQDO YDULDEOHV LQ WKH VWUXFWXUDO PRGHO� 6HDVRQDO GXPP\ YDULDEOHV FDQ EH FUHDWHG HDVLO\ ZLWK WKH

'800< FRPPDQG� 763 SURYLGHV WKH 6$0$ FRPPDQG EHFDXVH LW ZRXOG EH GLIILFXOW WR FRPSXWH ZLWK VLPSOH

UHJUHVVLRQV� WKH RWKHU PHWKRGV PD\ EH MXVW DV YDOLG DQG WKH\ UHTXLUH OLWWOH SURJUDPPLQJ HIIRUW�

6$0$ SHUIRUPV VHDVRQDO DGMXVWPHQW RQ TXDUWHUO\ RU PRQWKO\ WLPH VHULHV� )RU H[DPSOH� VXSSRVH \RX KDYH TXDUWHUO\
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��

GDWD RQ *13 IURP ���� WKURXJK ����� <RX FRXOG VHDVRQDOO\ DGMXVW WKLV VHULHV� VWRUH DQG SULQW LW ZLWK WKH IROORZLQJ

FRPPDQG�

)5(4 4 � 603/ ���� ���� �

6$0$�35,17� *134 *134$ �

)RU GHWDLOV RQ WKH FRPSXWDWLRQV� VHH WKH 763 5HIHUHQFH 0DQXDO�

����� 3ULQFLSDO &RPSRQHQWV� 35,1

(FRQRPLF WLPH VHULHV� SDUWLFXODUO\ WKRVH IRU DJJUHJDWH GDWD� DUH IUHTXHQWO\ KLJKO\ FROOLQHDU� WKHUH LV RIWHQ YHU\ OLWWOH

LQIRUPDWLRQ LQ D IRXUWK RU ILIWK VHULHV DIWHU \RX NQRZ WKH ILUVW WKUHH� )DFWRU DQDO\VLV ZLWK SULQFLSDO FRPSRQHQWV FDQ EH

D XVHIXO ZD\ RI H[DPLQLQJ WKH VLPLODULWLHV RI GDWD VHULHV� 3ULQFLSDO FRPSRQHQWV DUH D VHW RI VHULHV FRQVWUXFWHG WR H[SODLQ

DV PXFK YDULDQFH RI WKH RULJLQDO VHULHV DV SRVVLEOH� 8VHUV RI WKLV SURFHGXUH VKRXOG EH IDPLOLDU ZLWK WKH PHWKRG DQG XVHV

RI SULQFLSDO FRPSRQHQWV� GHVFULEHG LQ VWDQGDUG WH[WV VXFK DV +DUPDQ ������ DQG 7KHLO �������

+HUH LV DQ H[DPSOH RI D 35,1 FRPPDQG LQ 763�

35,1�1$0( 3&�1&20 ��)5$& ���� , 7,0( &216 *29(;3 (;32576�

,W VSHFLILHV WKDW WKUHH SULQFLSDO FRPSRQHQWV DUH WR EH IRXQG RI WKH ILYH YDULDEOHV ,� 7,0(� &216� *29(;3� DQG

(;32576� ,I ��� RI WKH YDULDQFH RI WKH ILYH YDULDEOHV FDQ EH H[SODLQHG E\ IHZHU WKDQ WKUHH FRPSRQHQWV� WKH SURJUDP

ZLOO VWRS WKHUH� 7KH QXPEHU RI SULQFLSDO FRPSRQHQWV DFWXDOO\ FRQVWUXFWHG LQ DQ\ JLYHQ SURFHGXUH LV WKH PLQLPXP RI

WKH QXPEHU UHTXHVWHG� WKH QXPEHU QHHGHG WR H[SODLQ )5$& RI WKH YDULDQFH� DQG WKH QXPEHU RI VHULHV�

,Q WKH H[DPSOH JLYHQ� RQO\ WZR SULQFLSDO FRPSRQHQWV ZHUH DFWXDOO\ FRQVWUXFWHG� WKH ILUVW ZDV KLJKO\ FRUUHODWHG ZLWK WKH

OHYHO YDULDEOHV ,� &216� DQG *29(;3� ZKLFK LQ WXUQ ZHUH KLJKO\ FRUUHODWHG �RYHU ���� ZLWK 7,0(� 7KH VHFRQG KDG

QHJOLJLEOH FRUUHODWLRQ ZLWK WKHVH YDULDEOHV DQG ZDV DOPRVW HQWLUHO\ UHODWHG WR (;32576�

,Q WKLV H[DPSOH WKH SULQFLSDO FRPSRQHQWV IRXQG ZLOO EH VWRUHG XQGHU WKH QDPHV 3&�� 3&�� 3&�� HWF�� IRU IXUWKHU XVH LQ

WKH SURJUDP� <RX PD\ XVH DQ\ OHJDO 763 QDPH DV WKH QDPH IRU WKH SULQFLSDO FRPSRQHQWV� EXW WKH QDPHV JHQHUDWHG E\

DGGLQJ WKH QXPEHUV PXVW DOVR EH OHJDO 763 QDPHV �WKDW LV� RI OHQJWK RI OHVV WKDQ �� FKDUDFWHUV��

7KH GHIDXOW YDOXHV RI WKH 35,1 RSWLRQV DUH

1$0( 3� 1&20 QXPEHU RI YDULDEOHV� )5$& ����

7KLV VHW RI RSWLRQV LV QRQ�OLPLWLQJ� WKDW LV� WKH PD[LPXP QXPEHU RI FRPSRQHQWV ZLOO DOZD\V EH FRQVWUXFWHG�


