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2YHUYLHZ
3XUSRVH
7KLV FRXUVH LQWURGXFHV WKH FRQFHSW RI IXOO DQG IUDFWLRQDO
IDFWRULDO GHVLJQHG H[SHULPHQWV� 8VLQJ H[DPSOHV� \RX ZLOO OHDUQ
DERXW GHVLJQ SODQQLQJ� H[HFXWLRQ� DQG DQDO\VLV RI GHVLJQHG
H[SHULPHQWV WR LGHQWLI\ RSWLPDO VHWWLQJV IRU D SURFHVV�

$SSOLFDWLRQV RI GHVLJQHG H[SHULPHQWV
8VH GHVLJQHG H[SHULPHQWV WR�

� 'HWHUPLQH ZKLFK IDFWRUV KDYH D VLJQLILFDQW HIIHFW RQ D UHVSRQVH
� ,GHQWLI\ WKH HIIHFW RI DQ LQWHUDFWLRQ EHWZHHQ WZR YDULDEOHV
� 2SWLPL]H SURFHVV SHUIRUPDQFH'HVLJQHG H[SHULPHQWV FRQVLVW RI VHULHV RI UXQV� RU WHVWV� LQ

ZKLFK ��� LQSXW YDULDEOHV RI D SURFHVV DUH VLPXOWDQHRXVO\
FKDQJHG� DQG ��� UHVSRQVHV DUH REVHUYHG� � 5HGXFH GHYHORSPHQW WLPH IRU QHZ SURGXFWV

� 5HGXFH YDULDWLRQ LQ D SURFHVV8VLQJ WKLV DSSURDFK IRU LPSURYLQJ D SURFHVV LV PXFK PRUH
HIILFLHQW WKDQ RWKHU PHWKRGV� VXFK DV ´RQH�IDFWRU�DW�D�WLPHµ
H[SHULPHQWDWLRQ� :LWK GHVLJQHG H[SHULPHQWV� LQ IDU IHZHU

� 'HWHUPLQH RSWLPDO VHWWLQJV RI IDFWRUV WKDW RSWLPL]H DOO
UHVSRQVHV� LQFOXGLQJ VDIHW\ DQG FRVW

WHVWV� PDQ\ IDFWRUV FDQ EH VWXGLHG VLPXOWDQHRXVO\� ZKLOH
SURYLGLQJ LQGHSHQGHQW HVWLPDWHV RI IDFWRU HIIHFWV� SOXV
YDOXDEOH LQIRUPDWLRQ DERXW IDFWRU LQWHUDFWLRQV� :LWKRXW
SURSHUO\ GHVLJQHG H[SHULPHQWV� WKH HIIHFWV RI WKHVH
LQWHUDFWLRQV DUH RIWHQ RYHUORRNHG�
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*XLGHOLQHV IRU XVLQJ GHVLJQHG H[SHULPHQWV
$OWKRXJK GHVLJQHG H[SHULPHQWV KDYH D ZLGH UDQJH RI
DSSOLFDWLRQV� FRQVLGHU WKHVH JHQHUDO JXLGHOLQHV�

6XFFHVVIXO H[SHULPHQWDO GHVLJQV LQFRUSRUDWH ERWK SURFHVV
NQRZOHGJH DQG VRXQG VWDWLVWLFDO SURFHGXUHV� 3URFHVV NQRZOHGJH
LV LQYDOXDEOH LQ WKH GHVLJQ VWDJHV� DV ZHOO DV LQ WKH LQWHUSUHWDWLRQ
RI UHVXOWV��� 6WDWH WKH SUREOHP XQGHU FRQVLGHUDWLRQ DQG GHILQH WKH

REMHFWLYHV RI WKH VWXG\�
.HHS LQ PLQG WKDW H[SHULPHQWDO GHVLJQ LV FRPPRQO\ DQ LWHUDWLYH
DSSURDFK� 5DUHO\ GRHV RQH UXQ D ODUJH� FRPSUHKHQVLYH GHVLJQ LQ
ZKLFK ILQDO FRQFOXVLRQV DUH PDGH� 7KLV FRXUVH XVHV D VHTXHQWLDO

�� &KRRVH WKH IDFWRUV RU LQSXW YDULDEOHV WR EH VWXGLHG DQG
GHWHUPLQH UHDVRQDEOH UDQJHV IRU HDFK�

DSSURDFK WKDW \RX VKRXOG FRQVLGHU ZKHQ \RX EHJLQ D SURFHVV
LPSURYHPHQW SURMHFW��� 'HWHUPLQH DSSURSULDWH UHVSRQVHV DQG KRZ WR PHDVXUH

WKHP�
�� 'HWHUPLQH WKH DSSURSULDWH H[SHULPHQWDO GHVLJQ�
�� ([HFXWH WKH GHVLJQ�
�� 6WDWLVWLFDOO\ DQDO\]H WKH UHVXOWLQJ GDWD�
�� 9HULI\ UHVXOWV XVLQJ FRQILUPDWRU\ UXQV�
�� 0DNH UHFRPPHQGDWLRQV�
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([SHULPHQWDO GHVLJQV LQ 0LQLWDE

,Q 0LQLWDE
1XPEHU RI
)DFWRUV'HVFULSWLRQ'HVLJQ 7\SH'HVLJQ 3ODWIRUP

6WDW ! '2( ! 6FUHHQLQJ�²��� ,GHQWLILHV VLJQLILFDQW PDLQ HIIHFWV�
WZR�IDFWRU LQWHUDFWLRQV DQG LQ FHUWDLQ
FDVHV� TXDGUDWLF HIIHFWV

� 5XQV IDFWRUV DW � OHYHOV

'HILQLWLYH 6FUHHQLQJ6FUHHQLQJ 'HVLJQV

6WDW ! '2( ! 6FUHHQLQJ�²��� ,GHQWLILHV VLJQLILFDQW PDLQ HIIHFWV
� 5XQV IDFWRUV DW � OHYHOV

3ODFNHWW�%XUPDQ
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([SHULPHQWDO GHVLJQV LQ 0LQLWDE

,Q 0LQLWDE
1XPEHU RI
)DFWRUV'HVFULSWLRQ'HVLJQ 7\SH'HVLJQ 3ODWIRUP

6WDW ! '2( ! )DFWRULDO�²��� 0HDVXUHV UHVSRQVHV DW DOO
FRPELQDWLRQV RI WKH IDFWRU OHYHOV

� 5XQV IDFWRUV DW � OHYHOV

)XOO IDFWRULDO)DFWRULDO 'HVLJQV

6WDW ! '2( ! )DFWRULDO�²��� 0HDVXUHV UHVSRQVHV IRU D VXEVHW RI
WKH RULJLQDO IXOO GHVLJQ

� 5XQV IDFWRUV DW � OHYHOV

)UDFWLRQDO IDFWRULDO

6WDW ! '2( ! )DFWRULDO�²�� 0RGHOV XS WR � KDUG�WR�FKDQJH
IDFWRUV

� 5XQV IDFWRUV DW � OHYHOV

6SOLW�3ORW

6WDW ! '2( ! )DFWRULDO�²��� ,GHQWLILHV VLJQLILFDQW PDLQ HIIHFWV
� 5XQV IDFWRUV DW � OHYHOV

3ODFNHWW�%XUPDQ

�750(0����3+0�)'��2YHUYLHZ RI 'HVLJQHG ([SHULPHQWV

2YHUYLHZ



([SHULPHQWDO GHVLJQV LQ 0LQLWDE

,Q 0LQLWDE
1XPEHU RI
)DFWRUV'HVFULSWLRQ'HVLJQ 7\SH'HVLJQ 3ODWIRUP

6WDW ! '2( ! )DFWRULDO�²��
� 0HDVXUHV UHVSRQVHV DW DOO

FRPELQDWLRQV RI WKH IDFWRU OHYHOV
� 5XQV IDFWRUV DW � WR ��� OHYHOV

*HQHUDO IXOO IDFWRULDO)DFWRULDO 'HVLJQV
�FRQWLQXHG�

6WDW ! '2( ! 5HVSRQVH�²��� 0RGHOV FXUYDWXUH LQ WKH GHVLJQ VSDFH
� 2IWHQ HPSOR\HG DIWHU D ´YLWDO IHZµ

IDFWRUV KDYH EHHQ LGHQWLILHG
� 8VHG LQ VHTXHQWLDO H[SHULPHQWDWLRQ

&HQWUDO FRPSRVLWH5HVSRQVH 6XUIDFH
'HVLJQV

6WDW ! '2( ! 5HVSRQVH�²� RU �²��� 0RGHOV FXUYDWXUH LQ WKH GHVLJQ VSDFH
� 2IWHQ HPSOR\HG DIWHU D ´YLWDO IHZµ

IDFWRUV KDYH EHHQ LGHQWLILHG
� 8VHG LQ QRQVHTXHQWLDO

H[SHULPHQWDWLRQ

%R[�%HKQNHQ
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([SHULPHQWDO GHVLJQV LQ 0LQLWDE
,Q 0LQLWDE1XPEHU RI

)DFWRUV
'HVFULSWLRQ'HVLJQ 7\SH'HVLJQ 3ODWIRUP

6WDW ! '2( ! 0L[WXUH�²��� $UUDQJHV SRLQWV LQ D XQLIRUP PDQQHU
RYHU DQ /�VLPSOH[

� )DFWRUV DUH FRPSRQHQWV LQ D PL[WXUH

6LPSOH[ FHQWURLG0L[WXUH 'HVLJQV
�GHVLJQV LQ ZKLFK
WKH IDFWRUV DUH
FRPSRQHQWV RI D
PL[WXUH�

6WDW ! '2( ! 0L[WXUH�²��� 6LPLODU WR FHQWURLG GHVLJQV
� $UUDQJHV SRLQWV LQ D XQLIRUPPDQQHU�

EXW DFFRPPRGDWHV PRUH IDFWRUV
� 5HTXLUHV DQ XQFRQVWUDLQHG GHVLJQ

VSDFH

6LPSOH[ ODWWLFH

6WDW ! '2( ! 0L[WXUH�²��� 0RVW FRPPRQO\ XVHG PL[WXUH GHVLJQ
� 8VHG ZLWK FRQVWUDLQHG GHVLJQ VSDFHV

([WUHPH YHUWLFHV

6WDW ! '2( ! 7DJXFKL8S WR ���
GHSHQGLQJ
RQ WKH
QXPEHU RI
OHYHOV

� 5REXVW GHVLJQV
� 8VHG WR PLQLPL]H YDULDWLRQ DQG

UHGXFH VHQVLWLYLW\ WR QRLVH IDFWRUV

�²� OHYHO GHVLJQV DQG
PL[HG OHYHOV

7DJXFKL 'HVLJQV
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,QWURGXFWLRQ WR )DFWRULDO
'HVLJQV





)XOO )DFWRULDO 'HVLJQV
([DPSOH �� 6ROLG 2UDO 'RVDJH 7DEOHW
3UREOHP
$FHWULSWDQ ���PJ� LV DQ LPPHGLDWH UHOHDVH �,5� WDEOHW LQGLFDWHG
IRU WKH UHOLHI RI PRGHUDWH WR VHYHUH SK\VLRORJLFDO V\PSWRPV�
7KH JRDO RI WKLV H[SHULPHQW LV WR ILQG WKH SDUWLFOH VL]H DQG WKH

'DWD VHW
2UDO7DEOHW�07:

'HVFULSWLRQ9DULDEOH
ILOOHU SHUFHQW �PLFURFU\VWDOOLQH FHOOXORVH� WRPLQLPL]H XQLIRUPLW\
�UHODWLYH VWDQGDUG GHYLDWLRQ � ���� ��WK SHUFHQWLOH RI WKH SDUWLFOH VL]H GLVWULEXWLRQ ����

�� PLFURQV�
3DUWLFOH 6L]H

'DWD FROOHFWLRQ
7KH WDEOHW PDQXIDFWXULQJ VHWWLQJV ZHUH IL[HG DW D WUHDWPHQW
FRPELQDWLRQ DFFRUGLQJ WR WKH '2( UDQGRPL]DWLRQ DQG D EDWFK
RI SURGXFW ZDV SURGXFHG� 7HQ WDEOHWV IURP HDFK EDWFK ZHUH

3HUFHQWDJH RI PLFURFU\VWDOOLQH FHOOXORVH LQ WKH ILOOHU
������ ������

0&&�

$YHUDJH WDEOHW FRQWHQW XQLIRUPLW\ �UHODWLYH
VWDQGDUG GHYLDWLRQ�

&RQWHQW
8QLIRUPLW\
56'�

WHVWHG IRU &RQWHQW 8QLIRUPLW\ 56'�� 7KH UHVXOWV IURP HDFK
EDWFK ZHUH DYHUDJHG VLQFH WKHVH YDOXHV UHSUHVHQW UHSHDWV DV
RSSRVHG WR UHSOLFDWHV� 0LQLWDE VWRUHV WKH GHVLJQ YDULDEOHV LQ WKH IROORZLQJ FROXPQV�

6WG2UGHU� 5XQ2UGHU� &HQWHU3W� DQG %ORFNV�7RROV
� &UHDWH )DFWRULDO 'HVLJQ 2UDO7DEOHW&RPSOHWH�07: PD\ DOVR EH XVHG�
� 'HVFULSWLYH 6WDWLVWLFV
� $QDO\]H )DFWRULDO 'HVLJQ
� )DFWRULDO 3ORWV
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)DFWRULDO GHVLJQV
:KDW DUH IDFWRULDO GHVLJQV
)DFWRULDO GHVLJQV DOORZ \RX WR VLPXOWDQHRXVO\ VWXG\ WKH HIIHFWV
RI VHYHUDO IDFWRUV RQ D SURFHVV� 9DU\LQJ WKH OHYHOV RI WKH IDFWRUV
VLPXOWDQHRXVO\ UDWKHU WKDQ LQGLYLGXDOO\�
� 6DYHV WLPH DQG H[SHQVH

:K\ XVH IDFWRULDO GHVLJQV
8VH IDFWRULDO GHVLJQV WR DQVZHU TXHVWLRQV VXFK DV�
� :KLFK YDULDEOHV PRVW VWURQJO\ LQIOXHQFH WKH UHVSRQVH"
� :KDW IDFWRU VHWWLQJV RSWLPL]H WKH UHVSRQVH"

� 5HYHDOV WKH LQWHUDFWLRQV EHWZHHQ WKH IDFWRUV )RU H[DPSOH�
� +RZ GRPHWDO KDUGQHVV� FXWWLQJ VSHHG� DQG FXWWLQJ DQJOH DIIHFW

WKH OLIH RI D PHWDO FXWWLQJ WRRO":KHQ WR XVH IDFWRULDO GHVLJQV
8VH IDFWRULDO GHVLJQV WR�
� (IILFLHQWO\ HVWLPDWH WKH HIIHFW RI HDFK IDFWRU RQ WKH

UHVSRQVH

� :KDW VHWWLQJV RI VZHHWHQHU� V\UXS�WR�ZDWHU UDWLR� FDUERQDWLRQ
OHYHO� DQG WHPSHUDWXUH PD[LPL]H WKH WDVWH VFRUHV RI D QHZ VRIW
GULQN"

� (VWLPDWH WKH HIIHFWV RI LQWHUDFWLRQV EHWZHHQ WZR RU PRUH
IDFWRUV RQ WKH UHVSRQVH

� 7HVW IRU FXUYDWXUH LQ WKH UHVSRQVH E\ LQFOXGLQJ FHQWHU
SRLQWV LQ WKH GHVLJQ
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)XOO IDFWRULDO GHVLJQV
:KDW DUH IXOO IDFWRULDO GHVLJQV
$ IXOO IDFWRULDO H[SHULPHQW PHDVXUHV DOO FRPELQDWLRQV RI WKH
H[SHULPHQWDO IDFWRU OHYHOV� 7KH FRPELQDWLRQV RI IDFWRU OHYHOV
UHSUHVHQW WKH H[SHULPHQWDO FRQGLWLRQV DW ZKLFK UHVSRQVHV DUH

:KHQ WR XVH IXOO IDFWRULDO GHVLJQV
0LQLWDE SURYLGHV WZR W\SHV RI IXOO IDFWRULDO GHVLJQV�
� 8VH D WZR�OHYHO IDFWRULDO GHVLJQ ��N GHVLJQ� ZKHQ HDFK

H[SHULPHQWDO IDFWRU KDV RQO\ WZR OHYHOV�PHDVXUHG� (DFK H[SHULPHQWDO FRQGLWLRQ LV D UXQ DQG HDFK � 8VH D JHQHUDO IXOO IDFWRULDO GHVLJQ ZKHQ DQ\ H[SHULPHQWDO IDFWRU
KDV PRUH WKDQ WZR OHYHOV� )RU H[DPSOH� )DFWRU $ PD\ KDYH WZR
OHYHOV� )DFWRU % PD\ KDYH WKUHH OHYHOV� DQG )DFWRU & PD\ KDYH
ILYH OHYHOV�

UHVSRQVH PHDVXUHPHQW LV DQ REVHUYDWLRQ� 7KH HQWLUH VHW RI
UXQV LV WKH GHVLJQ�
7KH IROORZLQJ GLDJUDPV VKRZ WZR� DQG WKUHH�IDFWRU GHVLJQV�
(DFK SRLQW UHSUHVHQWV D XQLTXH FRPELQDWLRQ RI IDFWRU OHYHOV�
)RU H[DPSOH� LQ WKH WZR�IDFWRU GHVLJQ� WKH SRLQW RQ WKH ORZHU :K\ XVH IXOO IDFWRULDO GHVLJQV

8VH IDFWRULDO GHVLJQV WR DQVZHU TXHVWLRQV VXFK DV�
� :KLFK YDULDEOHV PRVW VWURQJO\ LQIOXHQFH WKH UHVSRQVH"

OHIW FRUQHU UHSUHVHQWV WKH H[SHULPHQWDO UXQ ZKHQ )DFWRU $ LV
VHW DW LWV ORZ OHYHO DQG )DFWRU % LV DOVR VHW DW LWV ORZ OHYHO�

7KUHH IDFWRUV7ZR IDFWRUV � 'R LQWHUDFWLRQV EHWZHHQ WZR RU PRUH IDFWRUV LQIOXHQFH WKH
UHVSRQVH"

A

B

C

7ZR OHYHOV RI HDFK IDFWRU

A

B

7ZR OHYHOV RI )DFWRU $ 7KUHH
OHYHOV RI )DFWRU %

� :KDW IDFWRU VHWWLQJV RSWLPL]H WKH UHVSRQVH"

)RU H[DPSOH�
� +RZ GR JODVV W\SH DQG SKRVSKRU W\SH DIIHFW WKH EULJKWQHVV RI

D WHOHYLVLRQ WXEH"
� +RZ GRHV WKH LQWHUDFWLRQ EHWZHHQ WHPSHUDWXUH DQG VXJDU

DIIHFW FKRFRODWH VPRRWKQHVV"
� :KLFK QR]]OH VKDSH RQ D ZDWHU�MHW FXWWLQJ WRRO PLQLPL]HV WKH

WLPH QHHGHG WR FXW D VWDQGDUG PHWDO VKHHW"
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)XOO IDFWRULDO GHVLJQV
&UHDWLQJ D IDFWRULDO GHVLJQ
:LWK � IDFWRUV� WKH RQO\ GHVLJQ RSWLRQ LV D IXOO IDFWRULDO GHVLJQ�
ZKLFK UHTXLUHV � UXQV� � IRU HDFK WUHDWPHQW FRPELQDWLRQ�
5HSOLFDWLQJ WKLV GHVLJQ � WLPHV UHVXOWV LQ �� UXQV�

&UHDWH )DFWRULDO 'HVLJQ
�� &KRRVH 6WDW ! '2( ! )DFWRULDO ! &UHDWH )DFWRULDO 'HVLJQ
�� &OLFN 'HVLJQV�
�� )URP1XPEHU RI UHSOLFDWHV IRU FRUQHU SRLQWV� FKRRVH �� WKHQ

FOLFN 2.�
)DFWRU OHYHOV
%\ GHIDXOW� 0LQLWDE QDPHV IDFWRUV DOSKDEHWLFDOO\ DQG FRGHV
VHWWLQJV DV IROORZV� ORZ  ²�� KLJK  ��� ,Q WKH )DFWRUV
VXE�GLDORJ ER[� \RX FDQ VSHFLI\ WKH DFWXDO IDFWRU QDPHV DQG
VHWWLQJV�

�� &OLFN )DFWRUV�
�� &RPSOHWH WKH GLDORJ ER[ DV VKRZQ EHORZ�

0LQLWDE GLVSOD\V WKH PRGHO FRHIILFLHQWV IRU UHVSRQVH YDULDEOHV
LQ FRGHG DQG XQFRGHG XQLWV�

�� &OLFN 2. LQ HDFK GLDORJ ER[�
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,QWHUSUHWLQJ \RXU UHVXOWV
(DFK FROXPQ LQ WKH GHVLJQ LV LGHQWLILHG E\ LWV QDPH�

1RWH 0LQLWDE XVHV D UDQGRP QXPEHU JHQHUDWRU WR GHWHUPLQH WKH UXQ RUGHU�
$OWKRXJK \RXU UXQ RUGHU ZLOO QRW PDWFK WKH UXQ RUGHU VKRZQ KHUH� WKH VWDQGDUG
RUGHU ZLOO PDWFK�

7KH ZRUNVKHHW FRQWDLQV D FROXPQ IRU HDFK IDFWRU DQG FROXPQV
FRQWDLQLQJ GHVLJQ LQIRUPDWLRQ WKDW0LQLWDE UHTXLUHV WR FRQGXFW
WKH DQDO\VLV� $OWKRXJK \RX FDQ FKDQJH YDOXHV ZLWKLQ D FROXPQ�
\RX FDQQRW PRYH FROXPQV ZLWKRXW FRUUXSWLQJ WKH GHVLJQ�
,I \RX FRUUXSW D GHVLJQ� JR WR 'HILQH &XVWRP )DFWRULDO
'HVLJQ DQG UHGHILQH WKH FROXPQV�
&KDQJLQJ GLVSOD\ RUGHU
<RX FDQ GLVSOD\ WKH GHVLJQ LQ HLWKHU UXQ RUGHU �GHIDXOW� RU
VWDQGDUG RUGHU� 5XQ RUGHU LV UDQGRP� XVH LW ZKHQ \RX FRQGXFW
WKH H[SHULPHQW� 7KH VWDQGDUG RUGHU YLHZPDNHV WKH JHQHUDWHG
GHVLJQ HDVLHU WR XQGHUVWDQG�
'LVSOD\LQJ IDFWRU OHYHOV
'LVSOD\ IDFWRU OHYHOV DV DFWXDO YDOXHV RU LQ FRGHG XQLWV� :KHQ
GLVSOD\HG LQ FRGHG XQLWV� WKH YDOXHV DUH FRGHG DV ORZ DQG KLJK
OHYHOV �²�� ���
:KDW·V QH[W
8VH 'LVSOD\ 'HVLJQ WR YLHZ WKH GHVLJQ LQ <DWHV· �VWDQGDUG�
RUGHU DQG FRGHG XQLWV�
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&KHFNLQJ RUWKRJRQDOLW\
7R HYDOXDWH WKH RUWKRJRQDOLW\ RI D GHVLJQ� FKDQJH WKH
ZRUNVKHHW GLVSOD\ WR FRGHG XQLWV� 7KH GHVLJQ PD\ EH HDVLHU
WR XQGHUVWDQG LQ VWDQGDUG RUGHU�

'LVSOD\ 'HVLJQ
�� &KRRVH 6WDW ! '2( ! 'LVSOD\ 'HVLJQ�
�� &RPSOHWH WKH GLDORJ ER[ DV VKRZQ EHORZ�$GYDQWDJHV RI DQ RUWKRJRQDO GHVLJQ

� 0RGHO WHUPV �HIIHFWV DQG LQWHUDFWLRQV� DUH HVWLPDWHG
LQGHSHQGHQWO\�

� $QDO\VLV LV VLPSOHU EHFDXVH HIIHFWV DUH LQGHSHQGHQW RI RQH
DQRWKHU� :KHQ UHGXFLQJ D PRGHO� \RX FDQ VLPXOWDQHRXVO\
UHPRYH DOO WHUPV WKDW DUH QRW VLJQLILFDQW�

0LQLWDE DQG RUWKRJRQDO GHVLJQV
8VLQJ &UHDWH )DFWRULDO 'HVLJQ� 0LQLWDE JHQHUDWHV DQ
RUWKRJRQDO GHVLJQ E\ GHIDXOW� :KHQ D GHVLJQ LV DQDO\]HG LQ
XQFRGHG XQLWV� LW PD\ QR ORQJHU EH RUWKRJRQDO� )RU WKLV UHDVRQ�
0LQLWDE DOZD\V XVHV FRGHG XQLWV WR SHUIRUP WKH DQDO\VLV�

�� &OLFN 2.�
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,QWHUSUHWLQJ \RXU UHVXOWV
2UWKRJRQDOLW\
:KHQ WKH IDFWRUV LQ D GHVLJQ DUH RUWKRJRQDO� \RX FDQ HVWLPDWH
WKH HIIHFWV RI HDFK IDFWRU LQGHSHQGHQWO\�
,I WZR IDFWRU FROXPQV DUH RUWKRJRQDO� WKH IROORZLQJ FRQGLWLRQV
KROG�
� 7KH VXP RI HDFK FROXPQ LV ]HUR�
� 7KH FRUUHODWLRQ EHWZHHQ WKH WZR FROXPQV LV ]HUR�

6WDQGDUG RUGHU
7KH VWDQGDUG RUGHU IRU WKH WZR IDFWRUV� 3DUWLFOH 6L]H DQG
0&&�� LV VKRZQ LQ WKH ZRUNVKHHW RQ WKH ULJKW� 7KH 3DUWLFOH
6L]H FROXPQ DOWHUQDWHV EHWZHHQ ²� DQG ��� WKH0&&� FROXPQ
DOWHUQDWHV EHWZHHQ WZR ²�V IROORZHG E\ WZR ��V�
5HSOLFDWHV
5HSOLFDWLQJ DQ H[SHULPHQWPHDQV WKDW HDFK IDFWRU FRPELQDWLRQ
LV UXQ PRUH WKDQ RQH WLPH� 7KLV H[DPSOH LQFOXGHV IRXU
UHSOLFDWHV� 7KH ILUVW IRXU URZV UHSUHVHQW D VLQJOH UHSOLFDWH RI
WKH H[SHULPHQW� ZLWK RQH WUHDWPHQW SHU URZ� 7KLV SDWWHUQ
FRQWLQXHV WKUHH PRUH WLPHV IRU D WRWDO RI IRXU UHSOLFDWHV�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



$GGLQJ UHVSRQVH GDWD
7KH UHVSRQVH YDULDEOH LV WKH DYHUDJH &RQWHQW 8QLIRUPLW\ 56'��
$GG WKH PHDVXUHPHQW �UHVSRQVH� WR WKH ZRUNVKHHW E\ W\SLQJ
WKH GDWD LQWR D QHZ FROXPQ�

'DWD ZLQGRZ
�� 3UHVV &WUO�' WR PRYH WR WKH 'DWD ZLQGRZ�
�� 1DPH FROXPQ &� &RQWHQW 8QLIRUPLW\ 56'��%HIRUH HQWHULQJ WKH GDWD VKRZQ DW ULJKW� PDNH VXUH \RXU GHVLJQ

LV GLVSOD\HG LQ VWDQGDUG RUGHU� 7KLV HQVXUHV WKH GDWD LV HQWHUHG
LQ WKH SURSHU URZV� �� 7\SH WKH IROORZLQJ YDOXHV LQ URZV �²�� RI &RQWHQW 8QLIRUPLW\

56'� �&��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



'LVSOD\LQJ \RXU GHVLJQ
'LVSOD\LQJ FRGHG YHUVXV XQFRGHG XQLWV
'LVSOD\ 'HVLJQ VKRZV WKH GDWD LQ FRGHG RU XQFRGHG XQLWV
ZKLOH LQ VWDQGDUG RU UXQ RUGHU�

'LVSOD\ 'HVLJQ
�� &KRRVH 6WDW ! '2( ! 'LVSOD\ 'HVLJQ�
�� 8QGHU 8QLWV IRU IDFWRUV� FKRRVH 8QFRGHG XQLWV�

0LQLWDE DOZD\V DQDO\]HV WKH GDWD LQ FRGHG XQLWV� UHJDUGOHVV
RI WKH GHVLJQ GLVSOD\� �� &OLFN 2.�
:KDW·V QH[W
'LVSOD\ D VXPPDU\ WDEOH WR LQYHVWLJDWH WKH DYHUDJH DGKHVLRQ
DW HDFK WUHDWPHQW FRPELQDWLRQ�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



'HILQLQJ IDFWRU HIIHFWV
%HIRUH LQWHUSUHWLQJ WKH DQDO\VLV UHVXOWV� \RX QHHG WR
XQGHUVWDQG WKH IDFWRU HIIHFWV�

'HVFULSWLYH 6WDWLVWLFV
�� ,I \RX GLG QRW HQWHU WKH UHVSRQVH GDWD� RSHQ WKH ILOH

2UDO7DEOHW�07:�'LVSOD\ D VXPPDU\ WDEOH FRQWDLQLQJ WKH DYHUDJH &RQWHQW
8QLIRUPLW\ 56'� IRU HDFK FRPELQDWLRQ RI 3DUWLFOH 6L]H DQG
0&&�� DV ZHOO DV WKH RYHUDOO DYHUDJH &RQWHQW 8QLIRUPLW\
56'� IRU HDFK 3DUWLFOH 6L]H OHYHO DQG HDFK 0&&��

�� &KRRVH 6WDW ! 7DEOHV ! 'HVFULSWLYH 6WDWLVWLFV�
�� &RPSOHWH WKH GLDORJ ER[ DV VKRZQ EHORZ�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



'HILQLQJ IDFWRU HIIHFWV
<RX FDQ XVH DYHUDJH XQLIRUPLW\ YDOXHV WR FDOFXODWH WKH PDLQ
HIIHFWV IRU HDFK IDFWRU�

'HVFULSWLYH 6WDWLVWLFV �FRQWLQXHG�
�� &OLFN $VVRFLDWHG 9DULDEOHV� ,Q $VVRFLDWHG YDULDEOHV� HQWHU


&RQWHQW 8QLIRUPLW\ 56'�
�
�� 8QGHU 'LVSOD\� FKHFN 0HDQV�
�� &OLFN 2. LQ HDFK GLDORJ ER[�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



,QWHUSUHWLQJ \RXU UHVXOWV
0DLQ HIIHFWV
8VH WKH WDEOH RI WKH PHDQV WR XQGHUVWDQG D IDFWRU HIIHFW� $Q
HIIHFW LV WKH GLIIHUHQFH EHWZHHQ WKH DYHUDJH UHVSRQVH DW WKH
KLJK ���� DQG ORZ �²�� OHYHOV RI D IDFWRU�
0DLQ HIIHFWV DUH FDOFXODWHG XVLQJ WKH PHDQV LQ WKH $OO FROXPQ
DQG $OO URZ�

� 7KH PDLQ HIIHFW IRU 3DUWLFOH 6L]H LV WKH PHDQ UHVSRQVH DW
3DUWLFOH 6L]H �� PLQXV WKH PHDQ UHVSRQVH DW 3DUWLFOH 6L]H
���
����� ² �����  ²�����
2Q DYHUDJH� WKH XQLIRUPLW\ LV ����� OHVV ZLWK WKH KLJKHU
SDUWLFOH VL]H�

� 7KH PDLQ HIIHFW IRU 0&&� LV WKH PHDQ UHVSRQVH DW 0&&�
���� PLQXV WKH PHDQ UHVSRQVH DW 0&&� �����
����� ² �����  �����
2Q DYHUDJH� WKH XQLIRUPLW\ LV ����� PRUH ZLWK WKH KLJKHU
0&&��

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



,QWHUSUHWLQJ \RXU UHVXOWV
,QWHUDFWLRQ HIIHFWV
,QWHUDFWLRQ HIIHFWV DUH FDOFXODWHG IURP WKH PHDQV ZLWKLQ HDFK
WUHDWPHQW� +HUH� WKH LQWHUDFWLRQ HIIHFWV DUH FDOFXODWHG XVLQJ
WKHVH PHDQV�

� ����� IRU �� DQG ����
� ����� IRU �� DQG ����
� ����� IRU �� DQG ����
� ����� IRU �� DQG ����

7KH LQWHUDFWLRQ HIIHFW EHWZHHQ 3DUWLFOH 6L]H DQG 0&&� LV�
�������� � ���������� ² �������� � ����������
 ��������������� ² ���������������
 ²������
:KDW·V QH[W
$QDO\]H WKH H[SHULPHQWDO GDWD XVLQJ WKHVH WZR VWHSV�
�� )LW VHYHUDO PRGHOV WR ILQG RQH WKDW UHSUHVHQWV WKH GDWD�
�� 8VH IDFWRULDO SORWV WR YLVXDOL]H PDLQ HIIHFWV DQG LQWHUDFWLRQV

DQG WR ILQG WKH EHVW IDFWRU VHWWLQJV�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



)LWWLQJ WKH PRGHO
,I \RX HQWHU PRUH WKDQ RQH UHVSRQVH� 0LQLWDE SHUIRUPV D
VHSDUDWH DQDO\VLV IRU HDFK RQH�

$QDO\]H )DFWRULDO 'HVLJQ
�� &KRRVH 6WDW ! '2( ! )DFWRULDO ! $QDO\]H )DFWRULDO 'HVLJQ�

$IWHU FKRRVLQJ WKH UHVSRQVH� FOLFN 7HUPV WR VHOHFW WKH PRGHO�
�� &RPSOHWH WKH GLDORJ ER[ DV VKRZQ EHORZ�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



)LWWLQJ WKH PRGHO
%\ GHIDXOW� 0LQLWDE LQFOXGHV WKH PD[LPXP QXPEHU RI WHUPV
SRVVLEOH LQ WKH PRGHO� 7KHVH WHUPV DUH VKRZQ LQ WKH 6HOHFWHG
7HUPV OLVW� <RX FDQ DQDO\]H WKH PRGHO FKRVHQ E\ 0LQLWDE RU
VSHFLI\ D GLIIHUHQW PRGHO�

$QDO\]H )DFWRULDO 'HVLJQ �FRQWLQXHG�
�� &OLFN 7HUPV�
�� 9HULI\ WKH GLDORJ ER[ DSSHDUV DV VKRZQ EHORZ�

6HOHFWLQJ WHUPV
<RX FDQ VHOHFW PRGHO WHUPV LQ WZR ZD\V�

� 0RYH GHVLUHG WHUPV IURP WKH $YDLODEOH 7HUPV OLVW WR WKH
6HOHFWHG 7HUPV OLVW XVLQJ WKH DUURZV RU E\ GRXEOH�FOLFNLQJ
HDFK WHUP�

� 6SHFLI\ WHUPV E\ RUGHU� )RU H[DPSOH� LQFOXGH WHUPV WKURXJK
RUGHU � WR HQWHU PDLQ HIIHFWV� WZR�ZD\ LQWHUDFWLRQV� DQG
WKUHH�ZD\ LQWHUDFWLRQV LQ WKH PRGHO�

�� &OLFN 2.�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



)LWWLQJ WKH PRGHO
7R GHWHUPLQH ZKHWKHU DQ\ WHUPV SODFHG LQ WKH PRGHO KDYH
VLJQLILFDQW HIIHFWV� XVH WKH IROORZLQJ�

$QDO\]H )DFWRULDO 'HVLJQ �FRQWLQXHG�
�� &OLFN *UDSKV�

� 3�YDOXHV GLVSOD\HG LQ WKH HIIHFWV WDEOH �� 9HULI\ WKDW WKH GLDORJ LV DV VKRZQ EHORZ�� 3DUHWR FKDUW RI WKH HIIHFWV

$OSKD �į�
,Q D �N GHVLJQ� į LV WKH ULVN RI LQFRUUHFWO\ FRQFOXGLQJ WKDW D
IDFWRU KDV D VLJQLILFDQW HIIHFW�
&KRRVH DQ į�OHYHO DSSURSULDWH IRU WKH REMHFWLYHV RI WKH
H[SHULPHQW� :KHQ PDNLQJ ILQDO SURFHVV GHFLVLRQV IURP D
IDFWRULDO '2(� D ORZ į�OHYHO PD\ EH DSSURSULDWH �IRU H[DPSOH�
������ )DFWRULDO GHVLJQV FDQ VFUHHQ PDQ\ IDFWRUV DQG KHOS WR
LGHQWLI\ ZKLFK DUH LPSRUWDQW IRU IXUWKHU H[SHULPHQWDWLRQ� ,Q
VFUHHQLQJ DSSOLFDWLRQV� \RX PLJKW FKRRVH D KLJKHU į�OHYHO �IRU
H[DPSOH� ������

�� &OLFN 2. LQ HDFK GLDORJ ER[�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



,QWHUSUHWLQJ \RXU UHVXOWV
$ 3DUHWR FKDUW RI HIIHFWV VKRZV ZKLFK WHUPV FRQWULEXWH WKH
PRVW WR WKH YDULDELOLW\ LQ WKH UHVSRQVH� +HUH� WKH FKDUW VKRZV
ZKLFK IDFWRUV VLJQLILFDQWO\ DIIHFW DGKHVLRQ DQG WKH UHODWLYH
PDJQLWXGH RI HDFK HIIHFW�
7KLV SORW GLVSOD\V WKH IROORZLQJ�
� 7KH WHUPV IURP WRS WR ERWWRP LQ GHFUHDVLQJ RUGHU RI

LPSRUWDQFH�
� $ UHIHUHQFH OLQH DW WKH į  ���� VLJQLILFDQFH OHYHO� DQ\ EDU

H[WHQGLQJ EH\RQG WKH OLQH LV D VLJQLILFDQW HIIHFW�

7KH 3DUHWR FKDUW VKRZV WKDW ERWK 3DUWLFOH 6L]H DQG 0&&�
VLJQLILFDQWO\ DIIHFW XQLIRUPLW\� 7KH LQWHUDFWLRQ EHWZHHQ WKH
WHUPV �$%� LV QRW VLJQLILFDQW�
$OWKRXJK WKH 3DUHWR FKDUWV VKRZV WKH PDJQLWXGH RI DQ HIIHFW�
LW GRHV QRW LQGLFDWH WKH GLUHFWLRQ RI WKH HIIHFW�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



,QWHUSUHWLQJ \RXU UHVXOWV
7KH HIIHFWV SUHYLRXVO\ FDOFXODWHG XVLQJ WKH WDEOH RI PHDQV DUH
OLVWHG LQ WKH FRHIILFLHQWV WDEOH� 7KH HIIHFWV DUH�
� ²������ IRU 3DUWLFOH 6L]H
� ������ IRU 0&&�
� ²������ IRU WKH 3DUWLFOH 6L]H�E\�0&&� LQWHUDFWLRQ

8VH WKH S�YDOXHV LQ WKH FRHIILFLHQWV WDEOH WR GHWHUPLQH ZKLFK
WHUPV DUH VWDWLVWLFDOO\ VLJQLILFDQW DW WKH į  ���� OHYHO�
� 3DUWLFOH 6L]H DQG 0&&� DUH VLJQLILFDQW �3�9DOXH  �����

DQG 3�9DOXH  �������
� 7KH LQWHUDFWLRQ HIIHFW LV QRW VLJQLILFDQW �3�9DOXH  �������

:KDW·V QH[W
([FOXGH WKH LQWHUDFWLRQ WHUP DQG UHILW WKH PRGHO�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



5HGXFLQJ WKH PRGHO
7R UHPRYH WKH LQWHUDFWLRQ WHUP IURP WKH PRGHO� GR RQH RI
WKH IROORZLQJ�

$QDO\]H )DFWRULDO 'HVLJQ
�� &KRRVH 6WDW ! '2( ! )DFWRULDO ! $QDO\]H )DFWRULDO 'HVLJQ

RU SUHVV &WUO�(�� )URP ,QFOXGH WHUPV LQ WKH PRGHO XS WKURXJK RUGHU�
FKRRVH �� �� &OLFN 7HUPV�� +LJKOLJKW $% LQ WKH 6HOHFWHG 7HUPV ER[ DQG FOLFN �

�� &RPSOHWH WKH GLDORJ ER[ DV VKRZQ EHORZ�� 'RXEOH�FOLFN $% LQ WKH 6HOHFWHG 7HUPV ER[�

0LQLWDE XVHV WKH UHPDLQLQJ WHUPV �$ DQG %� WR PRGHO WKH
UHVSRQVH�
7KH UHGXFHG PRGHO VKRXOG UHPDLQ KLHUDUFKLFDO LQ 0LQLWDE� ,Q
D KLHUDUFKLFDO PRGHO� LI DQ LQWHUDFWLRQ WHUP LV LQFOXGHG� DOO PDLQ
HIIHFWV WKDW FRPSULVH WKH LQWHUDFWLRQ WHUP DUH DOVR LQ WKH
PRGHO�

�� &OLFN 2.�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



9HULI\LQJ PRGHO DVVXPSWLRQV
7R FRQILUP WKDW WKH DQDO\VLV LV YDOLG� YHULI\ DOO DVVXPSWLRQV
DERXW WKH PRGHO HUURU WHUP� 8VH UHVLGXDO SORWV WR FKHFN WKDW
WKH HUURUV KDYH WKH IROORZLQJ FKDUDFWHULVWLFV�
� 1RUPDOO\ GLVWULEXWHG

$QDO\]H )DFWRULDO 'HVLJQ �FRQWLQXHG�
�� &OLFN *UDSKV�
�� &RPSOHWH WKH GLDORJ ER[ DV VKRZQ EHORZ�

� &RQVWDQW YDULDQFH IRU DOO ILWWHG YDOXHV
� 5DQGRP RYHU WLPH

1RWH ,Q '2(� \RX RIWHQ VWDUW ZLWK D IXOO PRGHO DQG UHPRYH WHUPV WKDW
DUH QRW VLJQLILFDQW� ,I \RX UHPRYH YHU\ IHZ WHUPV IURP WKH IXOO PRGHO WKH
UHVLGXDOV PD\ EH KLJKO\ VWUXFWXUHG� PDNLQJ LW GLIILFXOW WR XVH WKHP WR
FKHFN PRGHO DVVXPSWLRQV�

�� &OLFN 2. LQ HDFK GLDORJ ER[�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



,QWHUSUHWLQJ \RXU UHVXOWV
1RUPDO SUREDELOLW\ SORW
7KH QRUPDO SUREDELOLW\ SORW VKRXOG URXJKO\ IROORZ D VWUDLJKW
OLQH� 8VH WKLV SORW WR YHULI\ WKDW WKH UHVLGXDOV GR QRW GHYLDWH
VXEVWDQWLDOO\ IURP D QRUPDO GLVWULEXWLRQ�

,QGLFDWHV���7KLV SDWWHUQ���
5HVLGXDOV DUH QRW IURP D
QRUPDO GLVWULEXWLRQ

1RW D VWUDLJKW OLQH

+HDY\ RU OLJKW WDLOV LQ WKH
GLVWULEXWLRQ

&XUYHG �UHVLGXDOV DUH IURP D
VNHZHG GLVWULEXWLRQ�

2XWOLHUV H[LVWV3RLQWV IDU DZD\ IURP WKH OLQH
$ YDULDEOH PD\ EH PLVVLQJ
IURP WKH PRGHO

&KDQJLQJ VORSH

)RU WKH XQLIRUPLW\ GDWD� WKH QRUPDO SUREDELOLW\ SORW VKRZV
WKDW WKH UHVLGXDOV JHQHUDOO\ IROORZ D VWUDLJKW OLQH� $VVXPH WKDW
WKH UHVLGXDOV IROORZ D QRUPDO GLVWULEXWLRQ�
<RX FDQ DOVR XVH WKH QRUPDO SUREDELOLW\ SORW WR LGHQWLI\
RXWOLHUV� ZKLFK DUH SRLQWV WKDW OLH IDU IURP PRVW RWKHU SRLQWV
RQ WKH SORW� )RU WKLV H[DPSOH� WKH SORW LQGLFDWHV QR RXWOLHUV�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



,QWHUSUHWLQJ \RXU UHVXOWV
5HVLGXDOV YHUVXV ILWV
8VH WKH SORW RI WKH UHVLGXDOV YHUVXV ILWV WR YHULI\ WKDW WKH
UHVLGXDOV DUH VFDWWHUHG UDQGRPO\ DERXW ]HUR�

,QGLFDWHV���7KLV SDWWHUQ���
$ TXDGUDWLF WHUP PD\ EH
PLVVLQJ IURP WKH PRGHO

&XUYLOLQHDU

1RQFRQVWDQW YDULDQFH RI WKH
UHVLGXDOV

)DQQLQJ RU XQHYHQ VSUHDG RI
UHVLGXDOV DFURVV WKH GLIIHUHQW
ILWWHG YDOXHV

2XWOLHUV H[LVW3RLQWV IDU DZD\ IURP ]HUR
UHODWLYH WR RWKHU GDWD SRLQWV

)RU WKH XQLIRUPLW\ GDWD� WKH UHVLGXDOV YHUVXV WKH ILWWHG YDOXHV
SORW VKRZV D UDQGRP VSUHDG� ZKLFK LQGLFDWHV D FRQVWDQW
YDULDQFH RI WKH UHVLGXDOV� 7KH SORW DOVR LQGLFDWHV QR PDMRU
RXWOLHUV�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



,QWHUSUHWLQJ \RXU UHVXOWV
5HVLGXDOV YHUVXV RUGHU
7KH SORW RI WKH UHVLGXDOV YHUVXV RUGHU GLVSOD\V WKH UHVLGXDOV
LQ WKH RUGHU RI GDWD FROOHFWLRQ �SURYLGHG WKH GDWD ZHUH HQWHUHG
LQ WKH VDPH RUGHU LQ ZKLFK WKH\ ZHUH FROOHFWHG�� ,I WKH GDWD
FROOHFWLRQ RUGHU DIIHFWV WKH UHVXOWV� UHVLGXDOV QHDU HDFK RWKHU
PD\ EH FRUUHODWHG� DQG WKXV� QRW LQGHSHQGHQW�

,QGLFDWHV���7KLV SDWWHUQ���
5HVLGXDOV DUH QRW
LQGHSHQGHQW RYHU WLPH

5HVLGXDOV DUH QRW UDQGRPO\
VFDWWHUHG DURXQG ]HUR

5HVLGXDOV DUH LQGHSHQGHQW5HVLGXDOV DUH UDQGRPO\
VFDWWHUHG DURXQG ]HUR

2XWOLHUV H[LVW3RLQWV IDU DZD\ IURP ]HUR

)RU WKH XQLIRUPLW\ GDWD� WKH UHVLGXDOV VHHP UDQGRPO\ VFDWWHUHG
DURXQG ]HUR�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



,QWHUSUHWLQJ \RXU UHVXOWV
7KH ORZ S�YDOXHV ������ DQG ������ IRU ERWK IDFWRUV LQGLFDWH
WKDW 3DUWLFOH 6L]H DQG 0&&� VLJQLILFDQWO\ DIIHFW XQLIRUPLW\�
1RWLFH WKDW�
� 7KH 3DUWLFOH 6L]H HIIHFW LV QHJDWLYH ���������� EHFDXVH WKH

XQLIRUPLW\ ZDV KLJKHU� RQ DYHUDJH� DW WKH ORZHU 3DUWLFOH
6L]H�

� 7KH 0&&� HIIHFW LV SRVLWLYH ��������� EHFDXVH WKH
XQLIRUPLW\ ZDV KLJKHU� RQ DYHUDJH� DW WKH KLJKHU 0&&��

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



,QWHUSUHWLQJ \RXU UHVXOWV
6
6 LV WKH VWDQGDUG GHYLDWLRQ LQ WKH PRGHO� 6 LV WKH VTXDUH URRW
RI WKH 5HVLGXDO (UURU $GM 06� RIWHQ FDOOHG 06(�
5�� DGMXVWHG 5�� DQG SUHGLFWHG 5�

5� LV WKH SURSRUWLRQ RI WKH YDULDELOLW\ LQ WKH UHVSRQVH H[SODLQHG
E\ WKH UHJUHVVLRQ HTXDWLRQ� 7KXV� ������ RI WKH YDULDWLRQ LQ
XQLIRUPLW\ FDQ EH H[SODLQHG E\ LWV UHODWLRQVKLS ZLWK 3DUWLFOH
6L]H DQG 0&&��
$GMXVWHG 5� LV VHQVLWLYH WR WKH QXPEHU RI WHUPV LQ WKH PRGHO
DQG LV XVHIXO ZKHQ FRPSDULQJ PRGHOV ZLWK GLIIHUHQW QXPEHUV
RI WHUPV�
3UHGLFWHG 5� UHIOHFWV KRZ ZHOO WKH PRGHO ZLOO SUHGLFW IXWXUH
GDWD�
/DFN RI ILW
7KH $129$ WDEOH LQFOXGHV D ODFN�RI�ILW WHVW� 7KH QXOO
K\SRWKHVLV LV WKDW WKLV PRGHO ILWV WKH UHVSRQVH GDWD�
7KH S�YDOXH ������� LV JUHDWHU WKDQ ����� LQGLFDWLQJ \RX VKRXOG
QRW UHMHFW WKH QXOO K\SRWKHVLV� 5HMHFWLQJ WKH QXOO K\SRWKHVLV
XVXDOO\ LQGLFDWHV WKDW \RX KDYH RPLWWHG LPSRUWDQW WHUPV IURP
WKH PRGHO�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



,QWHUSUHWLQJ \RXU UHVXOWV
3UHGLFWLYH HTXDWLRQ
7KH ILQDO PRGHO LQ XQFRGHG XQLWV LV�

&RQWHQW 8QLIRUPLW\ 56'� ����� ² ������� 
 3DUWLFOH 6L]H
� ������� 
 0&&�

1RWH WKDW IRU WH[W IDFWRUV� WKH FRHIILFLHQW LQ XQFRGHG XQLWV LV
WKH VDPH DV WKH FRHIILFLHQW LQ FRGHG XQLWV�
8QXVXDO REVHUYDWLRQV
7KH WDEOH RI XQXVXDO REVHUYDWLRQV LQGLFDWHV WKDW REVHUYDWLRQ
� LV DQ RXWOLHU EHFDXVH LWV UHVLGXDO LV PRUH WKDQ � VWDQGDUG
GHYLDWLRQV IURP WKHPHDQ RI �� 2XWOLHUV RIWHQ RFFXU E\ FKDQFH�
EXW \RX VKRXOG FKHFN IRU D SRWHQWLDO FDXVH�
:KDW·V QH[W
8VH IDFWRULDO SORWV WR ILQG WKH IDFWRU VHWWLQJV WKDW RSWLPL]H WKH
UHVSRQVH�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



9LVXDOL]LQJ WKH EHVW VHWWLQJ FRPELQDWLRQ
$IWHU \RX FKRRVH WKH DSSURSULDWH PRGHO IRU WKH GDWD� XVH
IDFWRULDO SORWV WR YLVXDOL]H WKH UHVXOWV�

)DFWRULDO 3ORWV
�� &KRRVH 6WDW ! '2( ! )DFWRULDO ! )DFWRULDO 3ORWV�
�� &RPSOHWH WKH GLDORJ ER[ DV VKRZQ EHORZ�

�� &OLFN 2.�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



,QWHUSUHWLQJ \RXU UHVXOWV
7KH PDLQ HIIHFWV SORW LQGLFDWHV WKDW�
� /DUJHU 3DUWLFOH 6L]H UHVXOWV LQ VPDOOHU FRQWHQW XQLIRUPLW\

56'�
� /RZHU 0&&� UHVXOWV LQ VPDOOHU FRQWHQW XQLIRUPLW\ 56'��

<RX VKRXOG FRQILUP WKDW WKH HIIHFWV RQ WKH SORW DUH VWDWLVWLFDOO\
VLJQLILFDQW� ,Q WKLV H[DPSOH� 3DUWLFOH 6L]H DQG 0&&� DUH
VLJQLILFDQW�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV
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,QWHUSUHWLQJ \RXU UHVXOWV
7KH LQWHUDFWLRQ SORW VKRZV WKDW� UHJDUGOHVV RI WKH 0&&��
KLJKHU 3DUWLFOH 6L]H UHVXOWV LQ VPDOOHU &RQWHQW 8QLIRUPLW\
56'��
7KH QHDUO\ SDUDOOHO OLQHV VXJJHVW WKHUH LV QR LQWHUDFWLRQ
EHWZHHQ 3DUWLFOH 6L]H DQG0&&�� 7KH S�YDOXH LQ WKH VWDWLVWLFDO
DQDO\VLV �VHH SDJH ��� LQGLFDWHG WKDW WKLV LQWHUDFWLRQ LV QRW
VLJQLILFDQW�
1RWH 7KH LQWHUDFWLRQ SORW KDV D JUD\ EDFNJURXQG EHFDXVH WKLV WHUP LV
QRW LQ WKH PRGHO� DV LQGLFDWHG E\ WKH IRRWQRWH�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



9LVXDOL]LQJ WKH EHVW VHWWLQJ FRPELQDWLRQ
7R VHH WKH UHVSRQVH IRU HDFK FRPELQDWLRQ RI WKH IDFWRU OHYHOV�
GLVSOD\ D FXEH SORW�

&XEH 3ORW
�� &KRRVH 6WDW ! '2( ! )DFWRULDO ! &XEH 3ORW�
�� 9HULI\ WKDW WKH GLDORJ ER[ DSSHDUV DV VKRZQ EHORZ�

�� &OLFN 2.�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



,QWHUSUHWLQJ \RXU UHVXOWV
%HFDXVH WKH GHVLJQ KDV RQO\ WZR IDFWRUV� WKH FXEH SORW LV D
UHFWDQJOH� 8VLQJ WKH SORW� \RX FDQ HDVLO\ VHH WKH HIIHFW RI
VHWWLQJ OHYHOV IRU ERWK IDFWRUV VLPXOWDQHRXVO\� 7KH VPDOOHVW
XQLIRUPLW\ ��������� LV H[SHFWHG ZKHQ D ORZ0&&� LV DSSOLHG
ZLWK D KLJKHU 3DUWLFOH 6L]H�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



)LQDO FRQVLGHUDWLRQV
6XPPDU\ DQG FRQFOXVLRQV
7KH H[SHULPHQW LQGLFDWHG WKDW 0&&� LV PLQLPL]HG ZKHQ D
ORZHU 0&&� LV DSSOLHG XVLQJ D KLJKHU 3DUWLFOH 6L]H�

$GGLWLRQDO FRQVLGHUDWLRQV
7KH TXDOLW\ WHDP VKRXOG FRQVLGHU WKH FRVW DORQJ ZLWK WKH VWDWLVWLFDO
UHVXOWV WR HQVXUH WKDW WKH GHFUHDVHG XQLIRUPLW\ LV FRVW MXVWLILHG�
7KH\ PD\ FKRRVH WR XVH OHVV WKDQ ´RSWLPDOµ IDFWRU VHWWLQJV LI WKH

8VH���7R��� DPRXQW RI LPSURYHPHQW LV QRW HQRXJK WR MXVWLI\ D VXEVWDQWLDO
LQFUHDVH LQ SURGXFWLRQ FRVWV�

$ 3DUHWR FKDUW� QRUPDO
SUREDELOLW\ SORW RI HIIHFWV� RU
S�YDOXHV

,GHQWLI\ LPSRUWDQW WHUPV LQ WKH
PRGHO

7KH WDEOH RI FRHIILFLHQWV2EWDLQ LQIRUPDWLRQ DERXW WKH
FRQVWDQW DQG EORFNLQJ WHUPV

$ ODFN�RI�ILW WHVW&RQVLGHU WKH HIIHFW RI
VLPXOWDQHRXVO\ UHPRYLQJ WZR
RU PRUH WHUPV

5HVLGXDO SORWV(YDOXDWH QRUPDOLW\�
LQGHSHQGHQFH� DQG HTXDO
YDULDQFH RI WKH UHVLGXDOV

0DLQ HIIHFWV DQG LQWHUDFWLRQ
SORWV

9LVXDOL]H PDLQ HIIHFWV DQG
WZR�ZD\ LQWHUDFWLRQV

&XEH SORWV6KRZ SUHGLFWHG PHDQV DW DOO
WUHDWPHQW FRPELQDWLRQV

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

)XOO )DFWRULDO 'HVLJQV



5HVSRQVH 2SWLPL]HU
([DPSOH �� 2SWLPL]LQJ 6ROLG 2UDO 'RVDJH 7DEOHW
3UREOHP
7KH TXDOLW\ WHDPZDQWV WR FRQILUP WKH EHVW VHWWLQJV IRU 3DUWLFOH
6L]H DQG 0&&� LGHQWLILHG XVLQJ WKH JUDSKLFDO PHWKRGV LQ WKH
SUHYLRXV H[DPSOH� 7R GR WKLV� WKH\ XVH WKH UHVSRQVH RSWLPL]HU�

'DWD VHW
2UDO7DEOHW&RPSOHWH�07:

'HVFULSWLRQ9DULDEOH
��WK SHUFHQWLOH RI WKH SDUWLFOH VL]H GLVWULEXWLRQ
���� �� PLFURQV�

3DUWLFOH 6L]H'DWD FROOHFWLRQ
7KH WDEOHW PDQXIDFWXULQJ VHWWLQJV ZHUH IL[HG DW D WUHDWPHQW
FRPELQDWLRQ DFFRUGLQJ WR WKH '2( UDQGRPL]DWLRQ DQG D EDWFK
RI SURGXFW ZDV SURGXFHG� 7HQ WDEOHWV IURP HDFK EDWFK ZHUH

3HUFHQWDJH RI PLFURFU\VWDOOLQH FHOOXORVH LQ WKH
ILOOHU ������ ������

0&&�
WHVWHG IRU &RQWHQW 8QLIRUPLW\ 56'�� 7KH UHVXOWV IURP HDFK

$YHUDJH WDEOHW FRQWHQW XQLIRUPLW\ �UHODWLYH
VWDQGDUG GHYLDWLRQ�

&RQWHQW
8QLIRUPLW\
56'�

EDWFK ZHUH DYHUDJHG VLQFH WKHVH YDOXHV UHSUHVHQW UHSHDWV DV
RSSRVHG WR UHSOLFDWHV�
7RROV
� 5HVSRQVH 2SWLPL]HU 0LQLWDE VWRUHV WKH GHVLJQ YDULDEOHV LQ WKH IROORZLQJ FROXPQV�

6WG2UGHU� 5XQ2UGHU� &HQWHU3W� DQG %ORFNV�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV
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5HVSRQVH RSWLPL]HU
:KDW LV WKH UHVSRQVH RSWLPL]HU
0DQ\ GHVLJQHG H[SHULPHQWV GHWHUPLQH RSWLPDO IDFWRU VHWWLQJV
WKDW SURGXFH WKH ´EHVWµ YDOXH IRU D UHVSRQVH RI LQWHUHVW� 7KH
UHVSRQVH RSWLPL]HU XVHV WKH PRVW UHFHQW PRGHO ILW WR FDOFXODWH

:KHQ WR XVH WKH UHVSRQVH RSWLPL]HU
8VH WKH UHVSRQVH RSWLPL]HU WR KHOS LGHQWLI\ WKH FRPELQDWLRQ RI
LQSXW YDULDEOH VHWWLQJV WKDW RSWLPL]H D VLQJOH UHVSRQVH RU MRLQWO\
RSWLPL]H D VHW RI UHVSRQVHV� -RLQW RSWLPL]DWLRQ PXVW VDWLVI\ WKH

D VROXWLRQ EDVHG RQ GHVLUDELOLW\ FULWHULD� $ UHVSRQVH FDQ EH
PLQLPL]HG� PD[LPL]HG� RU DLPHG DW D WDUJHW YDOXH�

UHTXLUHPHQWV IRU DOO WKH UHVSRQVHV LQ WKH VHW� 7KH UHVSRQVH
RSWLPL]HU LV SDUWLFXODUO\ KHOSIXO ZKHQ PDQ\ UHVSRQVHV DUH EHLQJ
FRQVLGHUHG�
1RWH $OWKRXJK QXPHULFDO RSWLPL]DWLRQ ZLWK JUDSKLFDO DQDO\VLV FDQ SURYLGH
XVHIXO LQIRUPDWLRQ� LW LV QRW D VXEVWLWXWH IRU VXEMHFW PDWWHU H[SHUWLVH� %H VXUH
WR XVH UHOHYDQW EDFNJURXQG LQIRUPDWLRQ� WKHRUHWLFDO SULQFLSOHV� DQG NQRZOHGJH
JDLQHG WKURXJK REVHUYDWLRQ RU SUHYLRXV H[SHULPHQWDWLRQZKHQ DSSO\LQJ WKHVH
PHWKRGV�

'HVLUDELOLW\ KDV D UDQJH RI � WR �� $ YDOXH RI � UHSUHVHQWV WKH
LGHDO FDVH� � LQGLFDWHV WKDW RQH RU PRUH UHVSRQVHV DUH RXWVLGH
WKHLU DFFHSWDEOH OLPLWV� $V WKH UHVSRQVH PRYHV DZD\ IURP WKH
WDUJHW WRZDUG WKH XSSHU RU ORZHU ERXQGV �GHSHQGLQJ RQ WKH
JRDO�� GHVLUDELOLW\ GHFUHDVHV�

:K\ XVH WKH UHVSRQVH RSWLPL]HU
8VH WKH UHVSRQVH RSWLPL]HU WR FRQILUP JUDSKLFDO UHVXOWV RU WR
GHWHUPLQH WKH RSWLPDO IDFWRU VHWWLQJV EDVHG RQ WKH ILWWHG PRGHO�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

5HVSRQVH 2SWLPL]HU



2SWLPL]LQJ WKH UHVSRQVH
8VLQJ WKH PRGHO ILW IURP WKH SUHYLRXV H[DPSOH� DSSO\ WKH
UHVSRQVH RSWLPL]HU WR GHWHUPLQH WKH EHVW VHWWLQJV IRU 3DUWLFOH
6L]H DQG0&&�� 5HPHPEHU WKDW WKH ILQDO PRGHO FRQWDLQV RQO\
PDLQ HIIHFWV�

5HVSRQVH 2SWLPL]HU
�� 2SHQ 2UDO7DEOHW&RPSOHWH�07:�
�� &KRRVH 6WDW ! '2( ! )DFWRULDO ! 5HVSRQVH 2SWLPL]HU�

,Q WKLV H[DPSOH� WKH JRDO LV WR PLQLPL]H XQLIRUPLW\� �� &RPSOHWH WKH GLDORJ ER[ DV VKRZQ EHORZ�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

5HVSRQVH 2SWLPL]HU



2SWLPL]LQJ WKH UHVSRQVH
*RDO
:KHQ XVLQJ WKH UHVSRQVH RSWLPL]HU� LW LV QRW QHFHVVDU\ WR
VSHFLI\ DQ\ YDOXHV XQGHU 6HWXS� +RZHYHU� LI FHUWDLQ YDOXHV DUH
GHVLUHG RU WKHUH DUH PXOWLSOH UHVSRQVHV� QXPEHUV FDQ EH

5HVSRQVH 2SWLPL]HU �FRQWLQXHG�
�� &OLFN 6HWXS�
�� &RPSOHWH WKH GLDORJ ER[ DV VKRZQ EHORZ�

HQWHUHG IRU WKH ORZHU� WDUJHW� DQG�RU XSSHU WR UHILQH WKH
RSWLPL]DWLRQ�
7KH\ ZRXOG OLNH WKH PHDQ FRQWHQW XQLIRUPLW\ WR EH OHVV WKDQ
��� DQG WKH XSSHU DFFHSWDEOH PHDQ FRQWHQW XQLIRUPLW\ LV ��
$V WKH UHVSRQVH PRYHV DZD\ IURP WKH WDUJHW LQ WKH 6HWXS �� &OLFN 2. LQ HDFK GLDORJ ER[�
WRZDUG WKH XSSHU RU ORZHU ERXQGV �GHSHQGLQJ RQ WKH JRDO��
GHVLUDELOLW\ GHFUHDVHV�
1RWH WKDW ZKHQ WKH JRDO LV FKDQJHG WR PLQLPL]H� RQO\ WKH
WDUJHW DQG XSSHU GHVLUDELOLW\ YDOXHV DUH UHTXLUHG� WKH ORZHU
ERXQG LV QRW�
:HLJKW
,Q 0LQLWDE·V DSSURDFK WR RSWLPL]DWLRQ� HDFK UHVSRQVH LV
WUDQVIRUPHG XVLQJ D VSHFLILF GHVLUDELOLW\ IXQFWLRQ� 7KH ZHLJKW
GHILQHV WKH VKDSH RI WKH GHVLUDELOLW\ IXQFWLRQ IRU HDFK
UHVSRQVH� <RX FDQ VHOHFW D ZHLJKW IURP ��� WR �� WR HPSKDVL]H
RU GH�HPSKDVL]H WKH LPSRUWDQFH RI KLWWLQJ WKH WDUJHW YDOXH�

� $ ZHLJKW � � SODFHV OHVV HPSKDVLV RQ WKH WDUJHW
� $ ZHLJKW  � SODFHV HTXDO LPSRUWDQFH RQ WKH WDUJHW DQG

WKH ERXQGV
� $ ZHLJKW ! � SODFHV PRUH HPSKDVLV RQ WKH WDUJHW

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV
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,QWHUSUHWLQJ \RXU UHVXOWV
'HVLUDELOLW\
0LQLWDE RSWLPL]HV WKH RYHUDOO GHVLUDELOLW\ RI XQLIRUPLW\
�'  �������� ,Q WKLV FDVH RQO\ RQH UHVSRQVH H[LVWV� VR WKH
RYHUDOO GHVLUDELOLW\ LV WKH VDPH DV WKH LQGLYLGXDO GHVLUDELOLW\�
7KH VHWWLQJV QHHGHG WR DFKLHYH WKH SUHGLFWHG PLQLPXP YDOXH
RI &RQWHQW 8QLIRUPLW\ 56'� �������� DUH�

3DUWLFOH 6L]H  ��
0&&�  ����

,I \RX PRYH WKH UHG OLQHV RQ WKH JUDSK XVLQJ WKH PRXVH� \RX
FDQ VHH KRZ FKDQJLQJ WKHVH VHWWLQJV DIIHFWV WKH SUHGLFWHG
UHVSRQVH�
1RWH $OWKRXJK 0LQLWDE XVHV WKH PRGHO WR ILQG WKH EHVW SUHGLFWHG
UHVSRQVH� WKLV UHVXOW PD\ QRW EH WKH PRVW SUDFWLFDO RU FRVW HIIHFWLYH� <RX
VKRXOG XVH WKH UHVSRQVH RSWLPL]HU WR VHH ZKHWKHU PRUH SUDFWLFDO IDFWRU
VHWWLQJV FDQ \LHOG GHVLUDEOH UHVXOWV�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV
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,QWHUSUHWLQJ \RXU UHVXOWV
5HVSRQVH RSWLPL]DWLRQ WDEOH
0LQLWDE GLVSOD\V WKH GHVLUDELOLW\ SDUDPHWHUV IRU HDFK UHVSRQVH
DV ZHOO DV WKH IDFWRU VHWWLQJV WKDW RSWLPL]H WKH UHVSRQVH� WKH
SUHGLFWHG UHVSRQVH� DQG WKH FRPSRVLWH GHVLUDELOLW\�
&RQILGHQFH LQWHUYDO
7KH ��� FRQILGHQFH LQWHUYDO GHILQHV WKH OLNHO\ UDQJH RI YDOXHV
IRU WKH SRSXODWLRQ PHDQ RI WKH UHVSRQVH DW HDFK IDFWRU
FRPELQDWLRQ� <RX DUH ��� FRQILGHQW WKDW WKH SRSXODWLRQPHDQ
RI DOO WDEOHWV XVLQJ SDUWLFOH VL]H RI �� ZLWK D 0&&� RI ���� ZLOO
KDYH XQLIRUPLW\ EHWZHHQ ������ DQG �������
3UHGLFWLRQ LQWHUYDO
7KH ��� SUHGLFWLRQ LQWHUYDO GHILQHV WKH OLNHO\ UDQJH RI YDOXHV
IRU D IXWXUH REVHUYDWLRQ� <RX DUH ��� FRQILGHQW WKDW D IXWXUH
WDEOHW XVLQJ SDUWLFOH VL]H RI �� ZLWK D 0&&� RI ���� ZLOO KDYH
XQLIRUPLW\ EHWZHHQ ������ DQG �������

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV
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)LQDO FRQVLGHUDWLRQV
6XPPDU\ DQG FRQFOXVLRQV
� 7R RSWLPL]H XQLIRUPLW\� XVH 3DUWLFOH 6L]H RI �� ZLWK D0&&�

RI �����

$GGLWLRQDO FRQVLGHUDWLRQV
� %HFDXVH WKH UHVSRQVH RSWLPL]HU XVHV WKH ODVW ILWWHG PRGHO IRU

HDFK UHVSRQVH� FKHFN WR PDNH VXUH WKH FRUUHFW WHUPV ZHUH LQ
WKH ODVW PRGHO WKDW \RX ILW�� +LJKHU OHYHOV RI 0&&� DQG ORZHU OHYHOV RI 3DUWLFOH 6L]H

SURGXFH DFFHSWDEOH UHVXOWV DQG PD\ EH QHFHVVDU\ LQ
SURGXFWLRQ�

� 7KHUH LV QR JXDUDQWHH WKDW D XQLTXH RSWLPXP H[LVWV� $OWKRXJK
WKH RSWLPL]HU JLYHV RQH VROXWLRQ� PRUH WKDQ RQH RSWLPDO DUHD
PD\ H[LVW�

� 7KH UHODWLYH LPSRUWDQFH RI HDFK UHVSRQVH LV VXEMHFWLYH� %DVH
LPSRUWDQFH RQ \RXU SUDFWLFDO DQG WHFKQLFDO NQRZOHGJH RI WKH
SURFHVV�

� 3HUIRUP FRQILUPDWRU\ UXQV WR YDOLGDWH DQ\ FRQFOXVLRQV \RX
PDNH EDVHG RQ D GHVLJQHG H[SHULPHQW�

��750(0����3+0�)'��,QWURGXFWLRQ WR )DFWRULDO 'HVLJQV

5HVSRQVH 2SWLPL]HU


