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7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ LV D UHVRXUFH IRU SKRWRJUD�
SKHUV ZKR DOUHDG\ KDYH VRPH H[SHULHQFH LQ WKH GDUNURRP EXW ZKR
ZDQW WR XQGHUVWDQG PRUH DERXW WKH SURFHVVHV WKH\ DUH XVLQJ� 7KH
EHQHILW RI WKLV XQGHUVWDQGLQJ LV WKH DELOLW\ WR DVVXPH D JUHDWHU
FRQWURO RYHU ZKDW DSSHDUV RQ WKH ILQDO SULQW�


,Q DGGLWLRQ WR H[SODLQLQJ SURFHGXUHV� WKLV ERRN FRQWDLQV
H[HUFLVHV WR KHOS \RX FDOLEUDWH WKHVH SURFHGXUHV LQ \RXU RZQ
GDUNURRP DQG ZLWK WKH PDWHULDOV \RX SUHIHU XVLQJ� 8VH WKLV ERRN WR
JXLGH \RXU RZQ H[SHULHQFH DQG SUDFWLFH LQ WKH GDUNURRP� 7KH
UHZDUG IRU WKLV HIIRUW ZLOO EH DQ XQGHUVWDQGLQJ RI SULQWLQJ WKDW LV
ERWK SUDFWLFDO DQG IOH[LEOH�

7ZR FRQFHSWV� SULQW VWDWHPHQW DQG H[SUHVVLYH SULQW� KHOS H[SODLQ
WKH SXUSRVH RI WKLV ERRN�
: $ SULQW VWDWHPHQW LV WKH ZD\ WKDW DQ LPDJH LV FUDIWHG� ,W LQFOXGHV
DOO RI WKH FKRLFHV WKDW \RX PDNH DERXW DQ LPDJH LQ WKH GDUN�
URRP� VXFK DV WKH PDWHULDOV \RX XVH� WKH SULQW VL]H� DQG HYHQ WKH
SULQW H[SRVXUH� 7KHVH FKRLFHV� DV PXFK DV WKH VXEMHFW PDWWHU�
DIIHFW KRZ D YLHZHU VHHV WKH LPDJH� (YHU\ LPDJH FDQ KDYH PDQ\
WHFKQLFDOO\ FRUUHFW SULQW VWDWHPHQWV� 8VXDOO\� KRZHYHU� RQO\ RQH
SULQW VWDWHPHQW DFFXUDWHO\ H[SUHVVHV WKH FRQWHQW RI D QHJDWLYH�
,Q RWKHU ZRUGV� VRPH SULQW VWDWHPHQWV DUH DSSURSULDWH� RWKHUV
DUH QRW�

: $Q H[SUHVVLYH SULQW FRPELQHV FDUHIXOO\ VHHQ VXEMHFW PDWWHU ZLWK
DQ DSSURSULDWH SULQW VWDWHPHQW� 7KH UHVXOW LV D SULQW WKDW VDWLV�
ILHV D YLHZHU RQ ERWK DQ HPRWLRQDO DQG DQ LQWHOOHFWXDO OHYHO�
6XFK SULQWV UDGLDWH HQHUJ\ DQG OXPLQRVLW\ ZKLOH FRPPXQLFDWLQJ
WKH IHHOLQJV DQG LQWHQWLRQV RI WKH SKRWRJUDSKHU�

7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ ZLOO KHOS \RX PDNH H[SUHV�
VLYH SULQWV E\ WHDFKLQJ \RX WKH WHFKQLTXHV \RX QHHG WR SURGXFH
DSSURSULDWH SULQW VWDWHPHQWV�


 )RU UHDGHUV LQWHUHVWHG LQ EUXVKLQJ XS RQ WKHLU EDVLFV� VHYHUDO XVHIXO ERRNV

 DUH DYDLODEOH� LQFOXGLQJ ,QWR <RXU 'DUNURRP 6WHS E\ 6WHS E\ 'HQQLV &XUWLQ DQG

 6WHYH 0XVVHOPDQ� )RFDO 3UHVV� %RVWRQ� 0$� �����

3UHIDFH



[ 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

+2: 72 86( 7+,6 %22.

7KHUH LV QR QHHG WR SURFHHG WKURXJK WKLV ERRN DOO DW RQFH� 7KHUH
DUH WKUHH SRLQWV ZKHUH \RX FDQ SDXVH� WDNH ZKDW \RX KDYH OHDUQHG
LQWR WKH GDUNURRP� DQG WKHQ FRQWLQXH RQO\ ZKHQ \RX IHHO UHDG\ WR
OHDUQ PRUH�
: 7KH ILUVW SDXVH LV DW WKH HQG RI &KDSWHU �� ´&KDQJLQJ &RQWUDVW
IRU WKH 6KDGRZV�µ $W WKDW SRLQW \RX ZLOO KDYH OHDUQHG KRZ WR
PDNH FRUUHFW GHFLVLRQV DERXW H[SRVXUH DQG FRQWUDVW IRU \RXU
SULQWV� 7KHVH DUH WKH IRXQGDWLRQV RI PDNLQJ DQ LQWHQWLRQDO SULQW
VWDWHPHQW UDWKHU WKDQ DQ DFFLGHQWDO RQH� ,I WKHVH WHFKQLTXHV DUH
QHZ WR \RX� SUDFWLFH WKHP XQWLO WKH\ IHHO FRPIRUWDEOH EHIRUH
SURFHHGLQJ�

: 7KH VHFRQG SDXVH LV DW WKH HQG RI &KDSWHU �� ´&KRRVLQJ D 3DSHU
DQG D 'HYHORSHU�µ 7KLV FKDSWHU DQG &KDSWHU �� ´3KRWRJUDSKLF
&KHPLVWU\³&UHDWLQJ D 'HYHORSHU�µ H[SODLQ KRZ SULQW GHYHORS�
HUV DUH IRUPXODWHG DQG KRZ WKH\ LQWHUDFW ZLWK SULQWLQJ SDSHUV�
7KHVH FKDSWHUV DUH WKH EDVLV RI PDNLQJ DQ LQIRUPHG FKRLFH
DERXW ZKLFK SDSHUV DQG GHYHORSHUV DUH EHVW IRU \RXU SULQW
VWDWHPHQW�

: 7KH WKLUG SDXVH LV DW WKH HQG RI &KDSWHU �� ´7RQLQJ�µ 7KLV
FKDSWHU� &KDSWHU �� ´6SHFLDO &RQWUDVW 6ROXWLRQV�µ DQG &KDSWHU ��
´6DOYDJH 7HFKQLTXHV�µ GHVFULEH WHFKQLTXHV WKDW \RX FDQ XVH WR
ILQH�WXQH \RXU SULQW VWDWHPHQW� <RX PD\ ZDQW WR XVH VRPH RI
WKHVH WHFKQLTXHV ULJKW DZD\� 2WKHUV� \RX PLJKW ZDQW WR XVH LQ
WKH IXWXUH� 6NLP WKH PDWHULDO ILUVW DQG FRQFHQWUDWH RQ ZKDW
LQWHUHVWV \RX�

: )LQDOO\� &KDSWHU �� ´$UFKLYDO 3URFHVVLQJ�µ DQG &KDSWHU ��� ´3UHV�
HUYDWLRQ DQG 3UHVHQWDWLRQ�µ LQVWUXFW \RX RQ KRZ WR JLYH \RXU
SULQWV �DQG QHJDWLYHV� WKH EHVW FKDQFH IRU ORQJ�WHUP VXUYLYDO�
7KLV LQIRUPDWLRQ ZLOO EH LQFUHDVLQJO\ LPSRUWDQW DV \RX EHJLQ WR
SURGXFH SULQWV WKDW \RX ZDQW WR NHHS DQG GLVSOD\�

7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ FRQFOXGHV ZLWK DSSHQGLFHV
WKDW SURYLGH LQIRUPDWLRQ RQ GDUNURRP VDIHW\� WHVWLQJ IRU DQG
FRUUHFWLQJ HQODUJHU DOLJQPHQW SUREOHPV� PDNLQJ FKHPLFDO
FRQYHUVLRQV� DQQRWDWHG IRUPXODV IRU GHYHORSHUV� WRQHUV� DQG RWKHU
GDUNURRP SURFHVVHV� VXSSOLHUV IRU KDUG�WR�ILQG FKHPLFDOV� GDUNURRP
HTXLSPHQW DQG VDIHW\ LQIRUPDWLRQ� DQG ERRNV FRQWDLQLQJ DGGLWLRQDO
LQIRUPDWLRQ DERXW EODFN�DQG�ZKLWH SULQWLQJ�

35()$&( 72 7+( 6(&21' (',7,21

0DQ\ FKDQJHV KDYH EHHQ PDGH WR WKH WH[W RI WKH VHFRQG HGLWLRQ WR
EULQJ LW XS WR GDWH DQG WR DGG PRUH IRUPXODV DQG WHFKQLTXHV� ,Q
DGGLWLRQ� QHZ IRU WKLV HGLWLRQ LV DQ DSSHQGL[ RQ VDIHW\ LQ WKH
GDUNURRP� UHIOHFWLQJ WRGD\·V JUHDWHU DZDUHQHVV RI KHDOWK DQG VDIHW\
LVVXHV� ,Q VSLWH RI WKLV� WKH EDVLF FRQFHSWV RI WKH EODFN�DQG�ZKLWH
SURFHVV WKDW DUH WKH IRXQGDWLRQ RI WKLV ERRN KDYH QRW FKDQJHG�

$&.12:/('*0(176

$V ZLWK WKH SUHYLRXV HGLWLRQ� D JUHDW QXPEHU RI SHRSOH KDYH PDGH
VLJQLILFDQW FRQWULEXWLRQV WR WKLV ERRN� 7KHVH SHRSOH LQFOXGH 0D[LP
0XLU IRU KLV HQFRXUDJHPHQW DQG NLQG ´ORDQµ RI WZR RI KLV H[FHOOHQW
GHYHORSHU IRUPXODV� +RZDUG (WNLQG IRU KLV H[SHUWLVH LQ KHDOWK DQG



[L3UHIDFH

VDIHW\ LVVXHV� DQG :HQG\ (ULFNVRQ RI ,OIRUG IRU SXEOLVKLQJ WKH ILUVW
GUDIW RI ZKDW ZDV WR EHFRPH WKH DSSHQGL[ RQ GDUNURRP VDIHW\� $OVR
WKDQNV WR /DUHQ /DYHU\� -HQQLIHU 3OXPOH\� DQG 0DULH /HH RI )RFDO
3UHVV IRU WKHLU VXSSRUW� 0DUJR +DOYHUVRQ DQG &KDUOHV 0HOFKHU IRU
WKHLU H[FHOOHQW GHVLJQ ZRUN� DQG &DURO +DOEHUVWDGW IRU KHU HGLWRULDO
DGYLFH� )LQDOO\� P\ HQGXULQJ DSSUHFLDWLRQ WR -XGLWK &DQW\ DQG
$UQROG *DVVDQ IRU WKHLU \HDUV RI IULHQGVKLS DQG VXSSRUW� DQG WR DOO
WKH SKRWRJUDSKHUV ZKR JDYH WKHLU LPDJHV IRU LOOXVWUDWLRQV DQG
ZKRVH FRQWULEXWLRQV DUH OLVWHG LQ WKH EDFN RI WKLV ERRN�
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0DQ\ SKRWRJUDSKHUV DFWXDOO\ PDNH ZRUVH SULQWV DIWHU D \HDU RU WZR
RI H[SHULHQFH LQ WKH GDUNURRP WKDQ WKH\ GLG ZKHQ WKH\ ILUVW
VWDUWHG� ,W LV VR HDV\ WR H[SRVH DQG GHYHORS D SLHFH RI SULQWLQJ
SDSHU WKDW WKH\ JLYH LQ WR WKH WHPSWDWLRQ WR UHOD[ DQG EHJLQ WDNLQJ
VKRUW FXWV ZLWKRXW UHDOL]LQJ WKH GLIIHUHQFH EHWZHHQ FRQYHQLHQFH DQG
EDG KDELW� 7KH UHVXOWLQJ ORVV RI SULQW TXDOLW\ FDQ KDSSHQ VR
JUDGXDOO\ WKDW LW LVQ·W HYHQ QRWLFHG�

,Q D ILHOG DV FRQWUROOHG E\ WHFKQRORJ\ DV SKRWRJUDSK\� \RX QHHG
WR SHULRGLFDOO\ UHYLHZ \RXU ZRUNLQJ SURFHGXUHV DQG GLVFDUG DQ\ EDG
KDELWV� ,I \RX QHJOHFW EDVLFV� VXFK DV GHYHORSHU WHPSHUDWXUH RU
HQODUJHU DOLJQPHQW� WKHQ QR DPRXQW RI DGGLWLRQDO HIIRUW ZLOO
SURGXFH D WUXO\ ILQH SULQW�

7KLV FKDSWHU FRYHUV WKH DUHDV RI EDVLF GDUNURRP WHFKQLTXH�
ZKLFK LV ZKHUH PRVW SHRSOH FUHDWH SUREOHPV IRU WKHPVHOYHV� DQG
LQFOXGHV VXJJHVWLRQV WKDW \RX FDQ IROORZ WR LPSURYH \RXU RZQ
WHFKQLTXH� 7KH DUHDV FRYHUHG DUH�
: GDUNURRP VDIHW\

: HQODUJHU EDVLFV

: YDULDEOH�FRQWUDVW SDSHU

: EXUQLQJ DQG GRGJLQJ

: KDQGOLQJ SULQWV

: SURSHU DJLWDWLRQ

5HYLHZLQJ 'DUNURRP )XQGDPHQWDOV

&KDSWHU�



� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

: FKHPLFDO FDSDFLWLHV

: WHPSHUDWXUHV DQG WLPLQJ

: LQVSHFWLRQ OLJKWV

'$5.5220 6$)(7<

(YHU\ GLVFXVVLRQ RI GDUNURRP SURFHGXUHV VKRXOG EHJLQ ZLWK PDNLQJ
WKH GDUNURRP D VDIH DQG FRPIRUWDEOH ZRUNLQJ HQYLURQPHQW� <RXU
VDIHW\ DQG KHDOWK UHTXLUH PRUH RI \RX WKDQ MXVW UHDGLQJ WKH ZDUQLQJ
ODEHOV DQG OLDELOLW\ GLVFODLPHUV RQ D GHYHORSHU SDFNDJH� WKH\ PHDQ
OHDUQLQJ DERXW WKH ZD\V WKDW SKRWRJUDSKLF FKHPLFDOV FDQ FDXVH
KDUP DQG KRZ WR SURWHFW \RXUVHOI ZKLOH XVLQJ WKHP�

$SSHQGL[ $� ´'DUNURRP 6DIHW\�µ FRQWDLQV LPSRUWDQW LQIRUPD�
WLRQ \RX QHHG WR WDNH FRPPRQ�VHQVH SUHFDXWLRQV LQ WKH GDUNURRP�
7DNH WLPH WR VWXG\ WKLV DSSHQGL[ DQG WKHQ DGDSW \RXU GDUNURRP
DQG ZRUNLQJ SURFHGXUHV DV QHHGHG� ,Q DGGLWLRQ� ZKHUH WKLV ERRN
GHVFULEHV SURFHVVHV� VXFK DV WRQHUV DQG LQWHQVLILHUV WKDW UHTXLUH
VSHFLDO SUHFDXWLRQV� WDNH QRWH RI WKH DGGLWLRQDO ZDUQLQJV WKDW
DFFRPSDQ\ WKH GHVFULSWLRQV�

(1/$5*(5 %$6,&6

$OO EXW EXGJHW�SULFHG HQODUJHUV DQG HQODUJLQJ OHQVHV SURGXFH JRRG
UHVXOWV� (DFK� KRZHYHU� KDV LQGLYLGXDO FKDUDFWHULVWLFV WKDW \RX VKRXOG
WDNH LQWR DFFRXQW� 7KH VDPH QHJDWLYH SULQWHG RQ GLIIHUHQW HQODUJHUV
ZLOO KDYH D GLIIHUHQW FRQWUDVW DQG VKDUSQHVV� 7KHUH DUH WKUHH
HQODUJHU W\SHV�
: 7KH PRVW FRPPRQ LV WKH FRQGHQVHU HQODUJHU� 7KLV HQODUJHU XVHV D
WXQJVWHQ OLJKW VRXUFH� PXFK OLNH DQ RUGLQDU\ KRXVHKROG OLJKW
EXOE� ZKLFK LV IRFXVHG E\ ODUJH OHQVHV �FRQGHQVHUV� EHIRUH LW
SDVVHV WKURXJK WKH QHJDWLYH�

: $ VHFRQG W\SH LV WKH GLIIXVLRQ HQODUJHU� 7KLV HQODUJHU XVHV D SLHFH
RI IURVWHG JODVV RU SODVWLF WR VFDWWHU OLJKW QRQGLUHFWLRQDOO\ EHIRUH
LW SDVVHV WKURXJK WKH QHJDWLYH� $ YDULDWLRQ RI WKH GLIIXVLRQ HQ�
ODUJHU XVHV D VSHFLDO IOXRUHVFHQW WXEH DV D OLJKW VRXUFH DQG LV
FDOOHG D FROG�OLJKW HQODUJHU�

: /HVV FRPPRQ� EXW XVHG E\ SHRSOH ZRUNLQJ ZLWK JUDSKLF DUWV
PDWHULDOV� LV WKH SRLQW�VRXUFH HQODUJHU� 7KLV HQODUJHU SURMHFWV
KLJKO\ IRFXVHG OLJKW IURP D EULJKW� VPDOO�ILODPHQW EXOE WKURXJK
WKH QHJDWLYH�

(DFK RI WKHVH HQODUJHU W\SHV LV FDSDEOH RI SURGXFLQJ H[FHOOHQW
EODFN�DQG�ZKLWH SULQWV� EXW ZLWK FHUWDLQ WUDGHRIIV� $ FRQGHQVHU
HQODUJHU SURYLGHV WKH EHVW VKDUSQHVV IRU WKH OHDVW FRVW� 'LIIXVLRQ
HQODUJHUV DUH EHVW DW KLGLQJ GXVW VSRWV DQG QHJDWLYH IODZV EXW DW WKH
FRVW RI VOLJKWO\ UHGXFHG SULQW VKDUSQHVV� $ GLIIXVLRQ HQODUJHU DOVR
SURGXFHV SULQWV ZLWK ORZHU FRQWUDVW WKDQ D FRQGHQVHU HQODUJHU�
UHTXLULQJ WKH XVH RI KLJKHU FRQWUDVW HQODUJLQJ SDSHU WR SURGXFH
HTXDO UHVXOWV� 3RLQW�VRXUFH HQODUJHUV SURGXFH WKH VKDUSHVW SULQWV EXW
DUH W\SLFDOO\ PRUH H[SHQVLYH DQG PRUH GLIILFXOW WR VHW XS FRUUHFWO\�

<RX FDQ DGDSW VRPH HQODUJHUV WR DFFHSW HDFK RI WKHVH OLJKW
VRXUFHV� VR LW LV SRVVLEOH WR H[SHULPHQW ZLWK PRUH WKDQ RQH HQODUJHU
W\SH WR GHWHUPLQH ZKLFK LV EHVW IRU \RX� ,Q VSLWH RI VRPH FODLPV WR
WKH FRQWUDU\� QR RQH HQODUJHU W\SH LV LQKHUHQWO\ EHWWHU WKDQ DQRWKHU�



�5HYLHZLQJ 'DUNURRP )XQGDPHQWDOV

(QODUJHU $OLJQPHQW

)RU D SULQW WR EH XQLIRUPO\ VKDUS� WKH SODQHV RI WKH QHJDWLYH� WKH
OHQV� DQG WKH HDVHO PXVW DOO EH SDUDOOHO� ,I \RX KDYHQ·W FKHFNHG \RXU
HQODUJHU IRU SURSHU DOLJQPHQW� \RX VKRXOG GR VR� (YHQ QHZ
HQODUJHUV DUH UDUHO\ LQ SURSHU DOLJQPHQW� 6HH $SSHQGL[ %�
´(QODUJHU $OLJQPHQW�µ IRU LQVWUXFWLRQV RQ KRZ WR FKHFN DQ HQODUJHU
IRU DOLJQPHQW DQG IRU VXJJHVWLRQV RQ KRZ WR DGMXVW WKH DOLJQPHQW
LI QHFHVVDU\�

9$5,$%/(�&2175$67 3$3(5

0DQ\ SKRWRJUDSKHUV DSSUHFLDWH WKH FRQYHQLHQFH RI YDULDEOH�
FRQWUDVW SDSHU� 7KLV LV SULQWLQJ SDSHU WKDW KDV VHYHUDO GLIIHUHQW
FRQWUDVWV EXLOW LQWR WKH HPXOVLRQ� 0DQXIDFWXUHUV RI YDULDEOH�FRQWUDVW
SDSHUV VXSSO\ VHWV RI GLIIHUHQWO\ FRORUHG ILOWHUV WKDW FKDQJH WKH
SDSHU FRQWUDVW� $OWKRXJK WKH FRQWUDVW JUDGHV IRU HDFK PDQXIDFWXU�
HU·V ILOWHUV DUH VOLJKWO\ GLIIHUHQW� \RX FDQ XVH ILOWHU VHWV IURP GLIIHUHQW
PDQXIDFWXUHUV IRU PRVW SDSHUV�

,I \RX XVH YDULDEOH�FRQWUDVW SDSHU� WU\ WR SODFH WKH ILOWHU DERYH
WKH QHJDWLYH LQ WKH HQODUJHU·V ODPSKRXVH� :KHQHYHU \RX SODFH D
ILOWHU EHWZHHQ WKH QHJDWLYH DQG WKH SULQWLQJ SDSHU� \RX ORVH D VPDOO
DPRXQW RI VKDUSQHVV GXH WR GXVW DQG WKH DFFXPXODWLRQ RI VPDOO
VFUDWFKHV WKDW DUH LQHYLWDEOH DV \RX KDQGOH WKH ILOWHUV� 3ODFHG DERYH
WKH QHJDWLYH� WKHVH IODZV GR QRW DIIHFW LPDJH VKDUSQHVV DV PXFK�
1RW DOO HQODUJHUV SHUPLW WKH XVH RI ILOWHUV DERYH WKH QHJDWLYH�
KRZHYHU� DQG VRPH SKRWRJUDSKHUV HYHQ FODLP QRW WR EH DEOH WR
GHWHFW DQ\ GLIIHUHQFH LQ VKDUSQHVV FDXVHG E\ WKH ILOWHU ORFDWLRQ�

:KHQ \RX XVH YDULDEOH�FRQWUDVW SDSHU� DOZD\V IRFXV WKH
HQODUJHG LPDJH XVLQJ ZKLWH OLJKW� ,I \RX IRFXV WKURXJK D ILOWHU�
HVSHFLDOO\ RQH RI WKH KLJKHU�FRQWUDVW ILOWHUV� WKH LPDJH \RX VHH ZLWK
\RXU H\H ZLOO EH LQ IRFXV DW D VOLJKWO\ GLIIHUHQW SRLQW WKDQ WKH LPDJH
WKH SDSHU VHHV� 7KH UHVXOW LV DQ XQVKDUS SULQW�

&RORU 3ULQWLQJ )LOWHUV DQG 9DULDEOH�&RQWUDVW 3DSHU

,QVWHDG RI WKH ILOWHU VHWV GHVLJQHG VSHFLILFDOO\ IRU YDULDEOH�FRQWUDVW
SDSHUV� \RX FDQ XVH WKH ILOWHUV EXLOW LQWR HQODUJHUV LQWHQGHG IRU
FRORU SULQWLQJ� 7KLV KDV WKH DGYDQWDJH RI JLYLQJ \RX PDQ\ PRUH
FRQWUDVW RSWLRQV WKDQ \RX KDYH ZLWK WKH VWDQGDUG ILOWHU VHWV�
$SSHQGL[ &� ´9DULDEOH�&RQWUDVW )LOWHU (TXLYDOHQWV�µ OLVWV FRORU
SULQWLQJ ILOWHU HTXLYDOHQWV WKDW \RX FDQ XVH DV D VWDUWLQJ SRLQW IRU
PDQ\ SRSXODU YDULDEOH�FRQWUDVW SDSHUV�

%851,1* $1' '2'*,1*

'RQH SURSHUO\� EXUQLQJ DQG GRGJLQJ HQKDQFH WKH GHWDLOV LQ D SULQW�
%XUQLQJ LV WKH DGGLQJ RI H[SRVXUH WR VHOHFWHG DUHDV RI D SULQW WR
PDNH WKHP GDUNHU WKDQ WKH\ ZRXOG EH ZLWK RQO\ WKH PDLQ H[SRVXUH�
'RGJLQJ LV WKH RSSRVLWH� ZLWKKROGLQJ SDUW RI WKH PDLQ H[SRVXUH
IURP VHOHFWHG SULQW DUHDV WR PDNH WKHP OLJKWHU� (IIHFWLYH EXUQLQJ
DQG GRGJLQJ GRQ·W FDOO DWWHQWLRQ WR WKHPVHOYHV DQG DUH LQYLVLEOH
SDUWV RI WKH SULQW VWDWHPHQW� 8QIRUWXQDWHO\� LQH[SHULHQFHG
SKRWRJUDSKHUV HLWKHU UHYHDO WKHLU EXUQLQJ DQG GRGJLQJ WHFKQLTXH
LQ WKH SULQW RU ZDVWH VKHHW DIWHU VKHHW RI SDSHU LQ DQ DWWHPSW WR
PDNH WKHLU HIIRUWV ORRN QDWXUDO�
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3UREOHPV JHQHUDOO\ RFFXU EHFDXVH PRVW SKRWRJUDSKHUV GRQ·W
WKLQN DERXW EXUQLQJ DQG GRGJLQJ XQWLO WKH\ QHHG D VDOYDJH
WHFKQLTXH IRU D SULQW WKDW LV EDGO\ H[SRVHG RU SULQWHG RQ SDSHU RI
WKH ZURQJ FRQWUDVW� 2QH RI WKH JRDOV RI WKLV ERRN LV WR WHDFK \RX
ZD\V WR GHWHUPLQH WKH FRUUHFW SULQW H[SRVXUH DQG WR VHOHFW WKH ULJKW
SDSHU FRQWUDVW� 3URSHU H[SRVXUH DQG FRQWUDVW DORQH ZLOO HOLPLQDWH D
ORW RI EXUQLQJ DQG GRGJLQJ DQG DOORZ \RX WR FRQFHQWUDWH RQ XVLQJ
WKHVH WHFKQLTXHV WR HQKDQFH ILQH GHWDLOV�

7KHUH DUH DV PDQ\ PHWKRGV IRU EXUQLQJ DQG GRGJLQJ DV WKHUH
DUH SHRSOH ZRUNLQJ LQ GDUNURRPV� $V ORQJ DV WKH WHFKQLTXH \RX XVH
LV FRPIRUWDEOH DQG HIIHFWLYH LQ DGGLQJ H[SRVXUH RU ZLWKKROGLQJ LW�
WKHUH LV QR UHDVRQ WR FKDQJH� <RX VKRXOG� KRZHYHU� NHHS LQ PLQG
WKH IROORZLQJ�
: 5HIOHFWLRQV LQ WKH GDUNURRP DUH D VLJQLILFDQW SUREOHP� ([DPLQH
WKH DUHD DURXQG \RXU HQODUJHU� DQG HLWKHU FRYHU RU UHPRYH SRV�
VLEOH VRXUFHV RI UHIOHFWLRQV� $Q\ OLJKW�FRORUHG RU VKLQ\ REMHFW
QHDU WKH HQODUJHU FDQ SURMHFW VWUD\ UHIOHFWLRQV RQWR WKH SULQW�
7KH UHVXOWLQJ ORVV RI GHWDLO DQG DGGHG GHQVLW\ �FDOOHG IRJ� PD\
QRW EH LPPHGLDWHO\ QRWLFHDEOH� EXW WKH\ KDYH D VLJQLILFDQW LPSDFW
RQ WKH VXEWOH TXDOLWLHV WKDW VHSDUDWH D JRRG SULQW IURP DQ DYHU�
DJH RQH�

: :KDW \RX XVH WR PDQLSXODWH WKH OLJKW GXULQJ EXUQLQJ DQG GRGJ�
LQJ LV LPSRUWDQW� $OZD\V XVH D QRQUHIOHFWLYH DQG FRPSOHWHO\
RSDTXH REMHFW� 'RQ·W XVH D VKHHW RI W\SLQJ SDSHU RU DQ ROG SULQW
EHFDXVH D VPDOO DPRXQW RI OLJKW LV WUDQVPLWWHG WKURXJK WKH WKLQ
SDSHU� 7KLV GLIIXVH OLJKW FDQ FDXVH IRJ� +DQGV DUH DOVR WRR UHIOHF�
WLYH WR XVH� ,I \RX OLNH WR XVH \RXU KDQGV WR EXUQ DQG GRGJH� WU\
ZHDULQJ D SDLU RI EODFN� QRQUHIOHFWLYH JORYHV� ,QH[SHQVLYH ZKLWH
FRWWRQ JORYHV VROG E\ PRVW FDPHUDV VWRUHV WR KDQGOH ILOP FDQ EH
G\HG EODFN ZLWK ,QGLD LQN PL[HG LQ ZDWHU�

: /LPLW WKH WLPH WKH SULQW LV H[SRVHG WR DQ\ OLJKW� HYHQ VXSSRV�
HGO\ ´VDIHµ OLJKW� )RU H[DPSOH� LI \RX XVH D UHG ILOWHU RYHU WKH
HQODUJHU OHQV WR GHWHUPLQH ZKLFK DUHDV RI WKH SULQW WR EXUQ DQG
GRGJH� UHPHPEHU WKDW WKH OLJKW IURP D UHG ILOWHU FDQ FDXVH IRJ LI
OHIW RQ WRR ORQJ�

: :LWK YDULDEOH�FRQWUDVW SDSHU� \RX FDQ EXUQ KLJKOLJKWV DQG VKDG�
RZV WKURXJK GLIIHUHQW FRQWUDVW ILOWHUV� :KHQ \RX EXUQ D KLJK�
OLJKW WKURXJK WKH ORZHVW FRQWUDVW ILOWHU� \RX PLQLPL]H WKH
´VSLOORYHUµ HIIHFW RQ WKH DGMDFHQW PLGWRQHV DQG VKDGRZV� /LNH�
ZLVH� \RX FDQ EXUQ D VKDGRZ WRQH WKURXJK D KLJK�FRQWUDVW ILOWHU
WR DYRLG SUREOHPV ZLWK QHDUE\ KLJKOLJKWV DQG PLGWRQHV� 6HH
&KDSWHU �� ´6SHFLDO &RQWUDVW 6ROXWLRQV�µ IRU PRUH LQIRUPDWLRQ
RQ WZR�ILOWHU H[SRVXUH RI YDULDEOH�FRQWUDVW SDSHU�

+$1'/,1* 35,176

0DQ\ JRRG SULQWV KDYH EHHQ UXLQHG E\ SKRWRJUDSKHUV ZKR WRXFK
WKH SULQWLQJ SDSHU ZLWK WKHLU EDUH KDQGV ZKLOH WKH SULQW LV EHLQJ
SURFHVVHG� )LQJHUV FRQWDLQ PDQ\ ULGJHV DQG SRUHV� DQG KDQGOLQJ
SULQWV ZKLOH WKH\ DUH LQ D FKHPLFDO VROXWLRQ WUDQVIHUV WKDW FKHPLFDO
IURP RQH SULQW WR DQRWKHU DQG IURP RQH WUD\ WR DQRWKHU� 7KH UHVXOW
LV FRQWDPLQDWHG WUD\V RI FKHPLFDOV DQG VWDLQHG SULQWV� ,QVWHDG� \RX
VKRXOG XVH SULQW WRQJV �RQH SHU WUD\� WR KDQGOH SULQWV GXULQJ
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SURFHVVLQJ� 8VLQJ WRQJV VDYHV PRQH\ E\ SUHYHQWLQJ UXLQHG SULQWV
DQG NHHSV FKHPLFDOV IUHVKHU IRU D ORQJHU WLPH�

$Q HYHQ PRUH LPSRUWDQW EHQHILW RI XVLQJ SULQW WRQJV LV
SURWHFWLQJ \RXU VNLQ IURP GLUHFW FRQWDFW ZLWK GDUNURRP FKHPLFDOV�
'HYHORSHUV DUH DONDOLQH� DQG VWRS EDWK DQG IL[ DUH DFLGLF� 7KH
FKDQJH LQ S+ FDXVHG E\ GLSSLQJ \RXU KDQGV LQ GHYHORSHU DQG WKHQ
LQ VWRS EDWK FDXVHV WKH VNLQ WR GU\ RXW DQG HYHQWXDOO\ FUDFN� 'U\�
FUDFNHG VNLQ LQYLWHV FKHPLFDO DEVRUSWLRQ� ZKLFK LQ WXUQ LQFUHDVHV WKH
FKDQFH RI \RXU GHYHORSLQJ DQ DOOHUJLF UHDFWLRQ WR GHYHORSHUV
FRPPRQO\ NQRZQ DV PHWRO SRLVRQLQJ�

$W EHVW� PHWRO SRLVRQLQJ LV D SDLQIXO UDVK� DQG DW ZRUVW� LW FDQ
NHHS \RX IURP HYHU ZRUNLQJ FRPIRUWDEO\ LQ WKH GDUNURRP DJDLQ�
*ORYHV DQG VNLQ SUHSDUDWLRQV� VXFK DV EDUULHU FUHDPV� DUH JRRG
VXSSOHPHQWV� EXW QRWKLQJ FDQ UHSODFH WKH SURSHU XVH RI WRQJV ERWK
IRU SULQW TXDOLW\ DQG SHUVRQDO FRPIRUW� 3URWHFWLQJ \RX VNLQ IURP
FRQWDFW ZLWK SURFHVVLQJ FKHPLFDOV LV GLVFXVVHG DW JUHDWHU OHQJWK LQ
$SSHQGL[ $� ´'DUNURRP 6DIHW\�µ

3523(5 $*,7$7,21

7KH SXUSRVH RI DJLWDWLRQ GXULQJ GHYHORSPHQW LV WR UHSODFH
H[KDXVWHG GHYHORSHU DW WKH VXUIDFH RI WKH SULQW HPXOVLRQ ZLWK IUHVK
GHYHORSHU� /HWWLQJ D SULQW VLW VWLOO LQ WKH WUD\ SURGXFHV XQHYHQO\
GHYHORSHG WRQHV� 7KLV LV ZK\ LW LV LPSRUWDQW WR NHHS WKH SULQW
PRYLQJ� +RZ \RX GR WKLV LV OHVV LPSRUWDQW WKDQ PDNLQJ VXUH WKDW
\RX GR LW DW UHJXODU LQWHUYDOV�

(IIHFWLYH DJLWDWLRQ PHWKRGV LQFOXGH URFNLQJ WKH WUD\ �DOWKRXJK
LQ D VPDOO VLQN LW LV HDV\ WR VSLOO GHYHORSHU LQWR WKH VWRS EDWK��
WXUQLQJ D SULQW RYHU DW UHJXODU LQWHUYDOV� KROGLQJ D SULQW E\ RQH
FRUQHU DQG PRYLQJ LW EDFN DQG IRUWK� RU DQ\ FRPELQDWLRQ RI WKHVH�
7KH LPSRUWDQW WKLQJ LV XVLQJ D FRQVLVWHQW WHFKQLTXH�

5HJDUGOHVV RI KRZ \RX DJLWDWH WKH SULQW� SLFN LW XS DSSUR[L�
PDWHO\ HYHU\ �� VHFRQGV DQG OHW LW GUDLQ IURP WKH FRUQHU IRU DERXW
� VHFRQGV� 3K\VLFDOO\ UHPRYLQJ WKH SULQW IURP WKH GHYHORSHU LQ WKLV
ZD\ EUHDNV WKH VXUIDFH WHQVLRQ RI WKH OLTXLG DQG HQVXUHV WKDW IUHVK
GHYHORSHU UHDFKHV DOO SDUWV RI WKH HPXOVLRQ HYHQO\ ZKHQ \RX SODFH
WKH SULQW EDFN LQ WKH WUD\�

$JLWDWLQJ D SULQW LQ WKH VWRS� IL[� DQG ZDVKLQJ DLG LV HTXDOO\
LPSRUWDQW� (DFK VWHS LV D FKHPLFDO SURFHVV WKDW PXVW RFFXU HYHQO\
DQG FRPSOHWHO\� ,W LV QHYHU DFFHSWDEOH WR OHDYH D SULQW LQ D VROXWLRQ
ZKLOH \RX DUH GRLQJ VRPHWKLQJ HOVH�

&+(0,&$/ &$3$&,7,(6

&KHPLFDO VROXWLRQV LQ WKH GDUNURRP KDYH VKRUW HIIHFWLYH OLYHV� $V
WKHVH FKHPLFDOV DUH LQH[SHQVLYH UHODWLYH WR WKH FRVW RI SULQWLQJ
SDSHU� LW SD\V WR SODQ \RXU SULQWLQJ VHVVLRQV DURXQG WKH FDSDFLWLHV RI
\RXU ZRUNLQJ VROXWLRQV� 7KH IROORZLQJ VXJJHVWLRQV DUH XVHIXO IRU
VWDQGDUG SULQW SURFHVVLQJ� )RU PD[LPXP SULQW OLIH� DGGLWLRQDO FDUH
LV QHHGHG� 6HH &KDSWHU �� ´$UFKLYDO 3URFHVVLQJ�µ IRU GHWDLOV�

'HYHORSHU

$OWKRXJK LQGLYLGXDO GHYHORSHUV YDU\� D JHQHUDO UXOH LV WKDW IRU D
TXDUW RI ZRUNLQJ VROXWLRQ� GHYHORS D PD[LPXP RI �� � ð ���LQFK
SULQWV� %H VXUH WR LQFOXGH \RXU WHVW VWULSV LQ WKH WRWDO� $IWHU UHDFKLQJ
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WKLV PD[LPXP� SULQWV ZLOO QR ORQJHU KDYH D IXOO� ULFK VFDOH RI WRQHV�
$OVR� D GHYHORSHU GLOXWHG WR ZRUNLQJ VWUHQJWK R[LGL]HV ZLWKLQ D
FRXSOH RI KRXUV HYHQ LI LW KDVQ·W EHHQ XVHG� 0L[ ZRUNLQJ GHYHORSHU
RQO\ DV \RX QHHG LW�

6WRS

$OWKRXJK PDQ\ FRPPHUFLDO VWRS EDWKV FRQWDLQ D G\H WKDW FKDQJHV
FRORU WR LQGLFDWH H[KDXVWLRQ� WKHVH LQGLFDWRUV FKDQJH RQO\ DIWHU WKH
VROXWLRQ LV QR ORQJHU ZRUNLQJ HIIHFWLYHO\� 7KLV DOORZV GHYHORSHU
E\�SURGXFWV WR FRQWDPLQDWH \RXU IL[LQJ EDWK� 7R PDLQWDLQ WKH
HIILFLHQF\ RI \RXU IL[� GRQ·W ZDLW IRU WKH WKH VWRS EDWK·V LQGLFDWRU WR
WXUQ FRORU� UHSODFH WKH VWRS EDWK HYHU\ WLPH \RX FKDQJH \RXU
GHYHORSHU�

)L[

8VHG SURSHUO\� D VLOYHU LRGLGH WHVW VROXWLRQ �DYDLODEOH FRPPHUFLDOO\
IURP (GZDO 6FLHQWLILF 3URGXFWV DV +\SR�&KHN� JLYHV D JRRG
LQGLFDWLRQ RI ZKHQ D IL[LQJ EDWK LV H[KDXVWHG IRU QRUPDO XVH� $
GURS RU WZR RI WKH WHVW VROXWLRQ LQ WKH IL[LQJ WUD\ ZLOO LQGLFDWH E\ WKH
SUHVHQFH RI D PLON\ ZKLWH SUHFLSLWDWH WKDW WKH IL[ LV QR ORQJHU
XVDEOH�

,I \RX XVH D UDSLG�W\SH IL[� \RX PXVW UHPRYH DQ RXQFH RU WZR
RI WKH IL[ IURP WKH WUD\ DQG WHVW WKDW UDWKHU WKDQ WHVWLQJ WKH HQWLUH
WUD\ RI VROXWLRQ� 3XWWLQJ GURSV RI WKH WHVW VROXWLRQ GLUHFWO\ LQ D WUD\
RI UDSLG IL[ ZRQ·W LQGLFDWH H[KDXVWLRQ XQWLO ZHOO DIWHU WKH IL[ KDV
JRQH EDG�

0DQ\ SKRWRJUDSKHUV OHDYH RSHQ WUD\V RI SDUWLDOO\ XVHG IL[ LQ
WKHLU GDUNURRP IRU GD\V DW D WLPH� 8QIRUWXQDWHO\� ZDWHU DQG DFLG
HYDSRUDWH IURP IL[HU� XSVHWWLQJ LWV S+ EDODQFH DQG LWV DELOLW\ WR IL[
SULQWV SURSHUO\� &RYHU WKH IL[LQJ WUD\ EHWZHHQ SULQWLQJ VHVVLRQV� RU
EHWWHU \HW� VWRUH WKH ZRUNLQJ IL[HU LQ DQ DLU WLJKW ERWWOH UHVHUYHG
HVSHFLDOO\ IRU WKDW SXUSRVH�

:DVKLQJ $LG

0RVW FRPPHUFLDO ZDVKLQJ DLGV� VXFK DV +HLFR &KHPLFDOV &RUSRUD�
WLRQ·V 3HUPD :DVK RU .RGDN·V +\SR &OHDULQJ $JHQW� FRQWDLQ D
FKHPLFDO WKDW UHSODFHV WKH WKLRVXOIDWH LQ D SULQW �OHIW RYHU IURP WKH
IL[� ZLWK D PRUH ZDWHU VROXEOH FRPSRXQG� 7KLV VKRUWHQV WKH WLPH
QHHGHG WR ZDVK WKH SULQW� $ ZDVKLQJ DLG GRHVQ·W VXEVWLWXWH IRU
DFWXDOO\ ZDVKLQJ D SULQW� WKH FKHPLFDOV OHIW LQ WKH SULQW DIWHU
WUHDWPHQW DUH VWLOO KDUPIXO WR WKH LPDJH�

$V \RX SURFHVV SULQWV LQ D ZDVKLQJ DLG� LWV HIIHFWLYHQHVV LV
GHFUHDVHG� )ROORZ WKH PDQXIDFWXUHU·V FDSDFLW\ UHFRPPHQGDWLRQV IRU
WKH SDUWLFXODU SURGXFW \RX DUH XVLQJ� 3D\ VSHFLDO DWWHQWLRQ WR DQ\
LQVWUXFWLRQV DERXW WKH WUD\ OLIH RI WKH SURGXFW�

&+(0,&$/ 7(03(5$785(6

$OWKRXJK SKRWRJUDSKHUV DUH XVXDOO\ YHU\ FDUHIXO DERXW WKH
WHPSHUDWXUH RI WKHLU ILOP GHYHORSHU� IHZ SD\ PXFK DWWHQWLRQ WR WKH
WHPSHUDWXUH RI WKHLU SULQW GHYHORSHU� 7KLV LV D FRPPRQ FDXVH RI
SRRU SULQWV�

&KHPLFDO UHDFWLRQV� VXFK DV GHYHORSPHQW� DUH WHPSHUDWXUH
VHQVLWLYH� 7KH\ DUH PRUH DFWLYH DW KLJKHU WHPSHUDWXUHV� DQG OHVV
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DFWLYH DW ORZHU WHPSHUDWXUHV� 7KH LGHDO WHPSHUDWXUH IRU PRVW
GDUNURRP FKHPLFDOV LV ��q LI \RX DUH XVLQJ D )DKUHQKHLW
WKHUPRPHWHU RU ��q LI \RX DUH XVLQJ D &HOVLXV WKHUPRPHWHU� 7KH
WZR WHPSHUDWXUHV DUHQ·W H[DFWO\ WKH VDPH� EXW HDFK UHSUHVHQWV D
PDMRU PDUN RQ GDUNURRP WKHUPRPHWHUV� DQG WKXV DUH HDVLHU WR VHH
�DQG PDLQWDLQ� XQGHU QRUPDO ZRUNLQJ FRQGLWLRQV�

0RVW GHYHORSHUV FRQWDLQ WZR DFWLYH LQJUHGLHQWV� FDOOHG
GHYHORSLQJ DJHQWV� ZKLFK KDYH GLIIHUHQW WHPSHUDWXUH VHQVLWLYLWLHV�
7KHVH LQJUHGLHQWV DUH PHWRO �DOVR NQRZQ DV (ORQ� D .RGDN
SURSULHWDU\ QDPH� DQG K\GURTXLQRQH� 0HWRO GHYHORSV WKH PL�
GUDQJH DQG OLJKW WRQHV LQ D SULQW� DQG K\GURTXLQRQH HQKDQFHV WKH
GDUN WRQHV� 7RJHWKHU� WKH\ SURGXFH D IXOO�VFDOH LPDJH �RQH ZLWK D
FRPSOHWH UDQJH RI WRQHV�� EXW RQO\ XQGHU WKH FRUUHFW WHPSHUDWXUH
FRQGLWLRQV�

0HWRO UHDFWV LQ D SUHGLFWDEOH ZD\ WR FKDQJHV LQ WHPSHUDWXUH�
LQFUHDVLQJ DQG GHFUHDVLQJ LQ DFWLYLW\ JUDGXDOO\ DQG DW DQ HYHQ UDWH�
+\GURTXLQRQH LV OHVV SUHGLFWDEOH� $W WHPSHUDWXUHV KLJKHU WKDQ
��q )� LW LV DJJUHVVLYHO\ DFWLYH� RYHUHPSKDVL]LQJ GDUN WRQHV� $V WKH
WHPSHUDWXUH GURSV WR OHVV WKDQ ��q )� K\GURTXLQRQH ORVHV LWV DELOLW\
WR GHYHORS WRQHV DW DOO� OHDYLQJ D SULQW JUD\ DQG PXGG\ LQ WKH
VKDGRZV�

,I \RX WU\ WR FRPSHQVDWH IRU D GHYHORSHU WKDW LV WRR KRW RU WRR
FROG E\ FKDQJLQJ H[SRVXUH RU GHYHORSPHQW WLPHV� \RX FDQ HQG XS
ZLWK D SULQW WKDW KDV HLWKHU GDUN PXGG\ WRQHV� RU RQH ZLWK FKDON\
ZKLWH KLJKOLJKWV DQG GHQVH IHDWXUHOHVV VKDGRZV� ,I \RX XVH D
GHYHORSHU WKDW LV RQO\ D OLWWOH WRR ZDUP RU D OLWWOH WRR FRRO� \RX DIIHFW
\RXU SULQWV LQ D OHVV GUDVWLF ZD\� SUREDEO\ ZLWKRXW HYHQ UHDOL]LQJ LW�

7KH RWKHU FKHPLFDOV LQ D EODFN�DQG�ZKLWH GDUNURRP DUHQ·W DV
WHPSHUDWXUH VHQVLWLYH DV WKH GHYHORSHU� EXW LW LV D JRRG LGHD WR NHHS
WKHP ZLWKLQ �q ) RI WKH GHYHORSHU WHPSHUDWXUH� 7KLV LV HVSHFLDOO\
WUXH RI WKH ZDVK ZDWHU� $ FROG ZDWHU ZDVK �EHORZ ��q )� LV DOPRVW
FRPSOHWHO\ LQHIIHFWLYH IRU UHPRYLQJ UHVLGXDO IL[� $ ZDUP ZDWHU ZDVK
�RYHU ��q )� ZLOO DFWXDOO\ FDXVH WKH HPXOVLRQ RI D SULQW WR IORDW RII
WKH SDSHU EDVH LI WKH SULQW LV ZDVKHG WRR ORQJ�

0DLQWDLQLQJ (YHQ 7HPSHUDWXUHV

&KHFN WKH WHPSHUDWXUH RI \RXU FKHPLFDOV IUHTXHQWO\� ,I WKH DLU
WHPSHUDWXUH RI \RXU GDUNURRP LV PXFK KLJKHU RU ORZHU WKDQ WKH
LGHDO FKHPLFDO WHPSHUDWXUH� XVH D ZDWHU EDWK�

<RX FDQ PDNH D ZDWHU EDWK E\ SODFLQJ WUD\V FRQWDLQLQJ \RXU
SURFHVVLQJ FKHPLFDOV LQVLGH ODUJHU WUD\V RI ZDWHU DW WKH FRUUHFW
WHPSHUDWXUH �)LJXUH ����� 7KH ODUJHU PDVV RI ZDWHU FRROV GRZQ RU
ZDUPV XS PRUH VORZO\ WKDQ WKH VPDOOHU YROXPH RI WKH FKHPLFDO� $V
WKH WHPSHUDWXUH RI WKH ZDWHU EDWK ULVHV RU IDOOV� DGMXVW LW E\ DGGLQJ
PRUH KRW RU FROG ZDWHU XQWLO LW LV FRUUHFW DJDLQ�

6RPH SKRWRJUDSKHUV XVH WKHLU VLQN DV D ODUJH ZDWHU EDWK�
SXWWLQJ D UDLVHG OLS DURXQG WKH GUDLQ VR WKDW WKH\ FDQ ILOO WKH
VLQN ZLWK WZR RU WKUHH LQFKHV RI ZDWHU LQ ZKLFK WR SODFH WKH
SURFHVVLQJ WUD\V�
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)LJXUH ����
5HGXFWLRQ� ���
VHH FURSV PDUNV

7,0,1*

&DUHIXO WLPLQJ HQVXUHV FRUUHFW SULQW SURFHVVLQJ� 7KH FKHPLFDO
UHDFWLRQV WKDW RFFXU DV D SULQW PRYHV IURP GHYHORSHU WR VWRS WR IL[
UHTXLUH D FHUWDLQ DPRXQW RI WLPH WR FRPSOHWH� 7KH\ FDQ DOVR KDUP D
SULQW LI DOORZHG WR FRQWLQXH WRR ORQJ� 8VH WKH IROORZLQJ SURFHVVLQJ
WLPHV ZKHQ \RX SULQW� 1RWH WKDW DOO RI WKH WLPHV DVVXPH D WHPSHUD�
WXUH RI ��q )�

'HYHORSHU

8VH � PLQXWHV DV D VWDQGDUG IRU GHYHORSLQJ D SULQW� HYHQ IRU
UHVLQ�FRDWHG SDSHU� ZKLFK WHQGV WR SURGXFH D YLVLEOH LPDJH PRUH
TXLFNO\ WKDQ ILEHU�EDVHG SDSHU� +DYLQJ D VWDQGDUG GHYHORSPHQW
WLPH JLYHV \RX WKH RSWLRQ RI XVLQJ GLIIHUHQW GHYHORSPHQW WLPHV WR
SURGXFH SUHGLFWDEOH FKDQJHV LQ FRQWUDVW DQG GHQVLW\� 7KH XVHIXO�
QHVV RI WKLV LV GLVFXVVHG LQ &KDSWHU �� ´&KDQJLQJ &RQWUDVW IRU
WKH 6KDGRZV�µ

'HYHORSHU�,QFRUSRUDWHG 3DSHUV DQG 'HYHORSLQJ 7LPHV

6RPH HQODUJLQJ SDSHUV DUH PDQXIDFWXUHG ZLWK FRPSRQHQWV RI WKH
SDSHU GHYHORSHU DOUHDG\ SUHVHQW LQ WKH HPXOVLRQ� 7KHVH SDSHUV DUH
GHVLJQHG IRU XVH ZLWK DXWRPDWLF SURFHVVRUV ZKHUH VSHHG LV DQ
LPSRUWDQW IDFWRU� DOWKRXJK WKH\ FDQ EH XVHG LQ RUGLQDU\ WUD\ SURFHV�
VLQJ� 0RVW GHYHORSHU�LQFRUSRUDWHG SDSHUV DUH ODEHOHG DV VXFK RQ
WKH ER[�

,Q QRUPDO WUD\ SURFHVVLQJ� D GHYHORSHU�LQFRUSRUDWHG SDSHU SUR�
GXFHV D YLVLEOH LPDJH PRUH TXLFNO\ WKDQ FRQYHQWLRQDO SDSHU� ,Q
VSLWH RI WKLV� \RX VKRXOG DGKHUH WR D VWDQGDUG GHYHORSPHQW WLPH� DV
WKH VXEWOH WRQHV RI WKH LPDJH VWLOO WDNH WLPH WR DSSHDU�

2QH DGGLWLRQDO SUHFDXWLRQ WR REVHUYH ZKHQ XVLQJ GHYHORSHU LQFRU�
SRUDWHG SDSHU LV QRW WR GHYHORS FRQYHQWLRQDO SDSHU LQ D WUD\ DIWHU
\RX KDYH SURFHVVHG GHYHORSHU�LQFRUSRUDWHG SDSHU LQ LW� 5HVLGXDO
FKHPLFDOV OHIW EHKLQG IURP WKH LQFRUSRUDWHG GHYHORSHU FRPSRQHQWV
FDQ VWDLQ FRQYHQWLRQDO SDSHU� HVSHFLDOO\ LI LW LV ILEHU�EDVHG�

6WRS %DWK

$JLWDWH D SULQW LQ VWRS EDWK IRU � PLQXWH LI \RX DUH XVLQJ ILEHU�EDVHG
SDSHU DQG �� VHFRQGV LI \RX DUH XVLQJ UHVLQ�FRDWHG SDSHU� 0RVW
SKRWRJUDSKHUV GRQ·W NHHS WKHLU SULQWV LQ WKH VWRS EDWK ORQJ HQRXJK

)LJXUH ��� $ W\SLFDO ZDWHU EDWK

DUUDQJHPHQW� 3ODFLQJ \RXU FKHPLFDO
WUD\V LQVLGH D ODUJHU WUD\ RI ZDWHU

PDLQWDLQV WKH LQVLGH WUD\·V WHPSHUD�

WXUH ZKHQ WKH DLU WHPSHUDWXUH LV
VLJQLILFDQWO\ KLJKHU RU ORZHU WKDQ ���

)� 1RWH WKH VHSDUDWH SULQW WRQJV IRU
HDFK WUD\�



�5HYLHZLQJ 'DUNURRP )XQGDPHQWDOV

EHFDXVH WKH\ WKLQN WKDW WKH RQO\ SXUSRVH RI D VWRS EDWK LV WR
QHXWUDOL]H WKH DONDOLQLW\ RI WKH GHYHORSHU� $OWKRXJK LW LV WUXH WKDW
WKLV SURFHVV WDNHV RQO\ D IHZ VHFRQGV� DQRWKHU IXQFWLRQ RI WKH VWRS
EDWK LV WR UHPRYH WKH UHVLGXH RI EURPLGH FRPSRXQGV FUHDWHG LQ WKH
HPXOVLRQ RI WKH SDSHU ZKLOH LW LV GHYHORSLQJ� 7KLV UHTXLUHV WKH IXOO
UHFRPPHQGHG WLPH� ,I DQ\ EURPLGH FRPSRXQGV DUH OHIW LQ DQ
HPXOVLRQ ZKHQ WKH SULQW JRHV LQWR WKH IL[� WKH\ DSSHDU DV SHUPD�
QHQW JUD\ VWDLQV�

)L[

)L[ D SULQW IRU � PLQXWHV LQ D VWDQGDUG IL[ �RQH FRQWDLQLQJ VRGLXP
WKLRVXOIDWH� RU IRU � PLQXWHV LQ D UDSLG W\SH�IL[ �RQH FRQWDLQLQJ
DPPRQLXP WKLRVXOIDWH�� /HVV WKDQ WKH UHFRPPHQGHG WLPH
LQFRPSOHWHO\ IL[HV WKH HPXOVLRQ� DQG PRUH WKDQ WKH UHFRPPHQGHG
WLPH FDQ FDXVH WKH HPXOVLRQ DQG SDSHU ILEHUV WR UHDEVRUE WKH
FKHPLFDO UHVLGXH RI WKH IL[LQJ SURFHVV� ,I \RX DUH GHYHORSLQJ WHVW
VWULSV RU ZRUN SULQWV WKDW \RX GRQ·W LQWHQG WR NHHS� \RX FDQ UHPRYH
WKHP IURP WKH IL[ IRU LQVSHFWLRQ DIWHU RQO\ D PLQXWH�

:DVKLQJ $LG

7KUHH PLQXWHV LQ D ZDVKLQJ DLG LV HQRXJK IRU PRVW FRQYHQWLRQDO
ILEHU�EDVHG SDSHUV LI \RX DJLWDWH WKH SULQWV SURSHUO\� 5HVLQ�FRDWHG
SDSHUV UHTXLUH RQO\ � PLQXWH�

:DVKLQJ

$IWHU WUHDWPHQW LQ D ZDVKLQJ DLG� ZDVK UHVLQ�FRDWHG SDSHU IRU ��
PLQXWHV DQG ILEHU�EDVHG SDSHU IRU DW OHDVW �� PLQXWHV� %H VXUH WKDW
SULQWV DUH NHSW VHSDUDWH DQG JLYHQ DGHTXDWH DJLWDWLRQ�

:DVKLQJ WLPHV DVVXPH D V\VWHP LQ ZKLFK WKHUH LV D FRPSOHWH
FKDQJH RI ZDWHU HYHU\ � PLQXWHV� <RX FDQ FKHFN WKH HIILFLHQF\ RI D
SULQW ZDVKHU E\ DGGLQJ õ WR � RXQFH RI IRRG G\H WR WKH ZDVK ZDWHU
DQG WLPLQJ WR VHH KRZ ORQJ LW WDNHV IRU WKH FRORU WR JR DZD\� ,W
VKRXOG GLVDSSHDU LQ � PLQXWHV� :DVKLQJ HIILFLHQF\ LVQ·W KHOSHG
E\ LQFUHDVLQJ WKH IORZ RI ZDWHU EH\RQG WKLV SRLQW� <RX ZLOO RQO\
ZDVWH ZDWHU�

,163(&7,21 /,*+76

$ GDUNURRP VKRXOG FRQWDLQ D ZKLWH LQVSHFWLRQ OLJKW VR WKDW \RX FDQ
HYDOXDWH D SULQW DV VRRQ DV LW LV IL[HG� 7KH W\SH DQG LQWHQVLW\ RI WKLV
LQVSHFWLRQ OLJKW DUH YHU\ LPSRUWDQW� ,W VKRXOG VLPXODWH WKH FRQGL�
WLRQV XQGHU ZKLFK \RX ZLOO QRUPDOO\ YLHZ \RXU SULQWV ZKHQ WKH\
DUH ILQLVKHG�

,I WKH LQVSHFWLRQ OLJKW LV EULJKWHU WKDQ \RXU QRUPDO YLHZLQJ
FRQGLWLRQV� \RX ZLOO WHQG WR PDNH SULQWV WKDW DUH WRR GDUN� ,I WKH
OLJKW LV WRR GLP� \RXU SULQWV ZLOO WHQG WR EH WRR OLJKW� ,I WKH
LQVSHFWLRQ OLJKW LV D VWDQGDUG IOXRUHVFHQW WXEH� WKH EOXH ULFK FRORU
VSHFWUXP RI WKDW OLJKW ZLOO FDXVH \RX WR PDNH SULQWV ZLWK WRR PXFK
FRQWUDVW�

,W LV LPSRUWDQW WR VWUHVV WKDW WKH LQVSHFWLRQ OLJKW VKRXOG
VLPXODWH \RXU QRUPDO YLHZLQJ FRQGLWLRQV� QRW GXSOLFDWH WKHP�
7KHUH DUH PDQ\ GLIIHUHQFHV EHWZHHQ \RXU GDUNURRP DQG WKH
DYHUDJH OLYLQJ URRP ZDOO RU DUW JDOOHU\ DQG \RX PXVW PDNH
DOORZDQFHV IRU WKHVH GLIIHUHQFHV� 6WDUW E\ PDNLQJ VRPH REVHUYDWLRQV
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DERXW ZKDW YLHZLQJ FRQGLWLRQV \RX SUHIHU IRU \RXU SKRWRJUDSKV� ,Q
JHQHUDO� WKH PRVW VDWLVIDFWRU\ OLJKWLQJ VHHPV WR FRPH IURP WXQJVWHQ
EXOEV ZLWK SHUKDSV D VPDOO PL[WXUH RI IOXRUHVFHQW OLJKW RU LQGLUHFW
GD\OLJKW� 7DNH D OLJKW PHWHU UHDGLQJ RII RI D QHXWUDO�GHQVLW\ JUD\
FDUG LQ FRQGLWLRQV \RX FRQVLGHU LGHDO�

2QFH \RX GLVFRYHU DQ RSWLPXP LQWHQVLW\ IRU \RXU YLHZLQJ OLJKW�
DGMXVW \RXU GDUNURRP LQVSHFWLRQ OLJKW WR KDYH WKH VDPH LQWHQVLW\ DW
WKH ORFDWLRQ ZKHUH \RX QRUPDOO\ H[DPLQH \RXU SULQWV� <RX ZDQW WR
GXSOLFDWH WKH LQWHQVLW\ RI OLJKW IDOOLQJ RQ WKH SULQW� QRW WKH ZDWWDJH
RI WKH EXOE LWVHOI� $ ORZ�ZDWWDJH EXOE DW FORVH UDQJH ZLOO FDVW DV PXFK
OLJKW DV D KLJKHU ZDWWDJH EXOE DW D JUHDWHU GLVWDQFH�

)LQDOO\� ZKHQ \RX DUH SULQWLQJ� DOORZ \RXU H\HV DW OHDVW �� WR ��
VHFRQGV WR DGMXVW WR WKH WKH LQVSHFWLRQ OLJKW DIWHU \RX WXUQ LW RQ�
5HPHPEHU WKDW XQGHU D GLP VDIHOLJKW \RXU SXSLOV DUH KLJKO\ GLODWHG
DQG PXVW KDYH WLPH WR FRQWUDFW XQGHU WKH UHODWLYHO\ EULJKW LOOXPLQD�
WLRQ RI WKH LQVSHFWLRQ OLJKW�

&RQILUP WKH FRUUHFW LQWHQVLW\ RI \RXU LQVSHFWLRQ OLJKW E\
PDNLQJ WKUHH SULQWV IURP WKH VDPH QHJDWLYH� 0DNH WKH ILUVW SULQW
IRU ZKDW DSSHDUV WR EH WKH FRUUHFW H[SRVXUH XQGHU \RXU LQVSHFWLRQ
OLJKW� 7KHQ PDNH D VHFRQG SULQW ZLWK DERXW �� WR ��� PRUH
H[SRVXUH WKDQ WKH ILUVW� DQG D WKLUG SULQW ZLWK DERXW �� OHVV
H[SRVXUH WKDQ WKH ILUVW� :KHQ WKH SULQWV DUH IXOO\ SURFHVVHG DQG
GU\� FRPSDUH WKHP WR VHH LI WKH ILUVW SULQW VWLOO UHSUHVHQWV WKH EHVW
H[SRVXUH� ,I WKH SULQW ZLWK PRUH H[SRVXUH QRZ ORRNV EHWWHU�
LQFUHDVH WKH LQWHQVLW\ RI WKH LQVSHFWLRQ OLJKW� ,I WKH SULQW ZLWK OHVV
H[SRVXUH ORRNV WKH EHVW� GHFUHDVH WKH LQWHQVLW\ RI WKH LQVSHFWLRQ
OLJKW� 5HSHDW WKH WHVW XQWLO ZKDW \RX VHH XQGHU \RXU LQVSHFWLRQ OLJKW
PDWFKHV ZKDW \RX H[SHFW LQ WKH GU\ SULQW�

)LJXUH ����
5HGXFWLRQ� ���

)LJXUH ��� ([DPLQH ZHW SULQWV XQGHU

DQ LQVSHFWLRQ OLJKW WKDW GXSOLFDWHV
WKH LQWHQVLW\ DQG FRORU VSHFWUXP RI

\RXU LGHDO SULQW YLHZLQJ OLJKW� 1RWH

WKDW LW KHOSV WR VTXHHJH WKH WKH SULQW
RQ D IODW VXUIDFH WR UHPRYH H[FHVV

OLTXLG WKDW FRXOG DIIHFW KRZ \RX
MXGJH WKH WRQHV�
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´'U\ 'RZQµ LQ 3ULQWV

0RVW SKRWRJUDSKHUV KDYH H[SHULHQFHG D VLWXDWLRQ LQ ZKLFK D SULQW
ORRNV ILQH ZKHQ WKH\ LQVSHFW LW LQ WKH GDUNURRP EXW VRPHKRZ ORVHV
WKH VSDUNOLQJ KLJKOLJKWV DQG GHWDLOHG VKDGRZV WKH\ RULJLQDOO\ VDZ
ZKHQ WKH SULQW GULHV� 7KLV SKHQRPHQRQ LV FRPPRQO\ FDOOHG GU\
GRZQ DQG FDQ KDSSHQ HYHQ ZKHQ \RX KDYH FDUHIXOO\ DGMXVWHG \RXU
LQVSHFWLRQ OLJKWV�

'U\ GRZQ RFFXUV EHFDXVH WKH JHODWLQ HPXOVLRQ RI D SULQW VZHOOV
ZKHQ LW LV ZHW DQG FRQWUDFWV ZKHQ LW LV GU\� +LJKOLJKW WRQHV DUH OHVV
YLVLEOH LQ D ZHW DQG VZROOHQ HPXOVLRQ WKDQ WKH\ DUH ZKHQ WKH HPXO�
VLRQ LV GU\� ,Q WKH VDPH ZD\� VKDGRZ WRQHV WKDW DUH GLVWLQFW DQG
VHSDUDWH ZKHQ D SULQW LV ZHW EHFRPH FRPSUHVVHG DQG ORVH WKHLU
VHSDUDWLRQ ZKHQ WKH SULQW LV GU\�

'LIIHUHQFHV LQ WKH FRPSRVLWLRQ DQG PDQXIDFWXULQJ RI SULQW HPXO�
VLRQV H[SODLQ ZK\ VRPH W\SHV RI SULQWLQJ SDSHUV H[KLELW D JUHDWHU
GU\ GRZQ HIIHFW WKDQ RWKHUV �DQG ZK\ VRPH SKRWRJUDSKHUV GHEDWH
WKH DFWXDO H[LVWHQFH RI GU\ GRZQ�� ,I \RXU SDSHU H[KLELWV D QRWLFHDEOH
GU\ GRZQ� \RX FDQ PLQLPL]H WKH HIIHFW E\ WDNLQJ WKH SULQW RXW RI WKH
IL[LQJ WUD\� ULQVLQJ WKH SULQW LQ ZDWHU� DQG VTXHHJHHLQJ WKH VXUIDFH
GU\ RQ WKH IODW ERWWRP RI DQ XQXVHG WUD\ RU D SLHFH RI 3OH[LJODVV
EHIRUH \RX LQVSHFW LW� 7KLV� FRPELQHG ZLWK D FDUHIXO XVH RI \RXU
LQVSHFWLRQ OLJKW� ZLOO DOORZ \RX WR DFFXUDWHO\ MXGJH KRZ D ZHW SULQW
ZLOO ORRN ZKHQ LW LV GU\�

6800$5<

: <RXU KHDOWK DQG VDIHW\ LQ WKH GDUNURRP UHTXLUHV WKDW \RX OHDUQ
PRUH DERXW WKH FKHPLFDOV \RX XVH WKDQ MXVW UHDGLQJ WKH ZDUQLQJ
ODEHOV RQ WKH SURGXFWV� <RX PXVW EHFRPH LQIRUPHG DERXW WKH
ZD\V SKRWRJUDSKLF FKHPLFDOV FDQ FDXVH KDUP DQG ZKDW \RX PXVW
GR WR PLQLPL]H WKH ULVNV IURP KDQGOLQJ WKHP�

: 7KHUH DUH WKUHH HQODUJHU W\SHV� FRQGHQVHU� GLIIXVLRQ� DQG SRLQW�
VRXUFH� (DFK KDV VSHFLILF FKDUDFWHULVWLFV DQG SURGXFHV GLIIHUHQW
SULQW VWDWHPHQWV� DOWKRXJK QR RQH V\VWHP LV LQKHUHQWO\ EHWWHU
WKDQ DQRWKHU�

: 3URSHU HQODUJHU DOLJQPHQW LV FULWLFDO IRU PDNLQJ XQLIRUPO\ VKDUS
SULQWV�

: 9DULDEOH�FRQWUDVW SDSHUV� ZKHQ XVHG ZLWK WKH DSSURSULDWH ILOWHUV�
DUH FRQYHQLHQW ZD\V WR KDYH DFFHVV WR D YDULHW\ RI FRQWUDVW JUDGHV
DW PLQLPDO H[SHQVH� 3ODFLQJ WKH ILOWHUV DERYH WKH QHJDWLYH VWDJH
JHQHUDOO\ SURGXFHV VKDUSHU SULQWV WKDQ SODFLQJ WKH ILOWHUV EH�
WZHHQ WKH QHJDWLYH DQG WKH SULQWLQJ SDSHU�

: %XUQLQJ DQG GRGJLQJ DUH WZR WHFKQLTXHV WKDW FDQ LPSURYH WKH
WRQHV LQ VHOHFWHG DUHDV RI D SULQW� 6XFFHVVIXO EXUQLQJ DQG GRGJ�
LQJ DUHQ·W QRWLFHDEOH�

: 3ULQW WRQJV UHGXFH WKH SRVVLELOLW\ RI FRQWDPLQDWLQJ D SULQW DQG
HOLPLQDWH WKH QHFHVVLW\ RI EULQJLQJ \RXU KDQGV LQWR FRQWDFW ZLWK
GDUNURRP FKHPLFDOV�

: 3URSHU DJLWDWLRQ DQG FRUUHFW WLPLQJ HQVXUH HYHQ GHYHORSPHQW�
DQG SUHYHQW VWDLQV DQG RWKHU FRQWDPLQDWLRQ�

: 3URFHVVLQJ FKHPLFDOV DUH LQH[SHQVLYH UHODWLYH WR WKH FRVW RI
SULQWLQJ SDSHU� .QRZ WKH FDSDFLW\ RI WKH GLIIHUHQW FKHPLFDOV \RX
XVH DQG UHSODFH WKHP EHIRUH WKH\ FDXVH SUREOHPV�
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: <RX FDQ PDLQWDLQ HYHQ FKHPLFDO WHPSHUDWXUHV E\ XVLQJ D ZDWHU
EDWK� $ ZDWHU EDWK XVHV D YROXPH RI ZDWHU VXUURXQGLQJ WKH SUR�
FHVVLQJ WUD\V WR KROG WKHP DW D FRQVWDQW WHPSHUDWXUH IRU D ORQJHU
WLPH WKDQ QRUPDO�

: &DUHIXOO\ WLPH HDFK VWHS RI WKH SULQWLQJ SURFHVV� 7KH FKHPLFDO
UHDFWLRQV WKDW RFFXU DV D SULQW PRYHV IURP GHYHORSHU WR VWRS WR
IL[ UHTXLUH D FHUWDLQ DPRXQW RI WLPH WR FRPSOHWH� 7KH\ FDQ DOVR
KDUP D SULQW LI DOORZHG WR FRQWLQXH WRR ORQJ�

: 7KH W\SH DQG LQWHQVLW\ RI \RXU LQVSHFWLRQ OLJKW VKRXOG VLPXODWH
WKH YLHZLQJ FRQGLWLRQV RI \RXU ILQLVKHG SULQWV� 7RR EULJKW RU WRR
GLP DQ LQVSHFWLRQ OLJKW FDQ PDNH \RXU SULQWV GDUNHU RU OLJKWHU
WKDQ \RX ZDQW�



��

7KHUH DUH PDQ\ ERRNV DQG WKHRULHV WR KHOS SKRWRJUDSKHUV H[SRVH
WKHLU QHJDWLYHV� EXW UHODWLYHO\ OLWWOH KDV EHHQ ZULWWHQ DQG HYHQ
OHVV LV JHQHUDOO\ XQGHUVWRRG DERXW H[SRVLQJ SULQWV� ,Q D ZD\� WKLV
DFNQRZOHGJHV WKH SULRULW\ WKDW QHJDWLYHV KDYH RYHU SULQWV� <RX
FDQ DOZD\V PDNH D QHZ SULQW� EXW \RX RQO\ KDYH RQH FKDQFH WR
H[SRVH D QHJDWLYH�

7RGD\� ZLWK WKH LQFUHDVLQJ FRVW RI TXDOLW\ SULQWLQJ SDSHU� LW
PDNHV OLWWOH VHQVH WR XVH XS PDWHULDOV MXVW WR ILQG WKH ULJKW SULQW
H[SRVXUH� .QRZLQJ KRZ WR ILQG DQ H[SRVXUH HIILFLHQWO\ QRW RQO\
VDYHV PRQH\� EXW DOVR DOORZV \RX WR FRQFHQWUDWH \RXU HIIRUWV RQ
UHILQLQJ WKH SULQW VWDWHPHQW�

+2: (;32685( $))(&76 $ 35,17

:KHQ \RX H[SRVH D SULQW� WKH DPRXQW RI OLJKW VWULNLQJ WKH SDSHU LQ
WKH OLJKWHVW DUHDV RI WKH LPDJH �WKH KLJKOLJKWV� GHWHUPLQHV KRZ WKRVH
DUHDV ZLOO DSSHDU DIWHU GHYHORSPHQW� 1RWKLQJ HOVH WKDW \RX GR LQ
WKH GDUNURRP VKRUW RI EDGO\ SURFHVVLQJ WKH SULQW FDQ FKDQJH WKH
DSSHDUDQFH RI WKRVH KLJKOLJKWV� 7KLV LVQ·W WR VD\ WKDW H[SRVXUH
GRHVQ·W DOVR DIIHFW WKH GDUNHU DUHDV RI WKH SULQW� EXW LW LV LQ WKH
KLJKOLJKWV WKDW \RX ILUVW QRWLFH WKH HIIHFWV RI H[SRVXUH FKDQJHV� ,W
RQO\ WDNHV D VPDOO FKDQJH LQ H[SRVXUH WR WXUQ D OXPLQRXV DQG

([SRVLQJ IRU WKH +LJKOLJKWV

&KDSWHU�
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EULJKW KLJKOLJKW LQWR RQH WKDW LV JUD\ DQG PXGG\� 7KLV GLIIHUHQFH
GRHVQ·W VKRZ XS DV GUDPDWLFDOO\ LQ WKH RWKHU DUHDV RI WKH SULQW
�)LJXUH �����
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+LJKOLJKWV 0LG�WRQHV 6KDGRZV

���� ,QFUHDVH ��� ,QFUHDVH ��� ,QFUHDVH

8
Q
LW
V
R
I
(
[S
R
VX
UH

�
8
Q
LW

�
8
Q
LW
V

�
8
Q
LW
V

�
8
Q
LW
V

�
�
8
Q
LW
V

�
�
8
Q
LW
V

5HDGHUV IDPLOLDU ZLWK WKH ]RQH V\VWHP� D PHWKRG RI H[SRVLQJ
QHJDWLYHV� ZLOO UHFRJQL]H WKLV WHFKQLTXH� ,W LV WKH VDPH DV H[SRVLQJ D
QHJDWLYH LQ WKH FDPHUD� ZKHUH \RX DOVR GHWHUPLQH H[SRVXUH EDVHG
RQ WKH DUHDV RI OHDVW GHQVLW\� 7KH RQO\ GLIIHUHQFH LV WKDW WKH DUHDV RI
OHDVW GHQVLW\ LQ D QHJDWLYH DUH WKH VKDGRZV� ZKLOH LQ WKH SULQW �D
SRVLWLYH�� WKHVH DUHDV DUH KLJKOLJKWV� 6LQFH EODFN�DQG�ZKLWH ILOP DQG
SULQWLQJ SDSHU FRQWDLQ VLPLODU OLJKW�VHQVLWLYH HPXOVLRQV� WKLV IDFW
VKRXOG QRW UHDOO\ EH VXUSULVLQJ�

),1',1* <285 0267 ,03257$17 +,*+/,*+7

7KH EHVW H[SRVXUH IRU D SULQW LV RQH WKDW DFFXUDWHO\ LQWHUSUHWV WKH
KLJKOLJKW WRQHV LQ WKH QHJDWLYH� 7R ILQG WKLV H[SRVXUH� \RX ILUVW
GHWHUPLQH ZKLFK KLJKOLJKW LV WKH PRVW LPSRUWDQW LQ WKH LPDJH DQG
WKHQ GHFLGH KRZ WKDW KLJKOLJKW VKRXOG ORRN RQ WKH SULQW�

'HFLGLQJ ZKLFK KLJKOLJKW LQ DQ LPDJH LV WKH PRVW LPSRUWDQW
PHDQV XQGHUVWDQGLQJ WKH VLJQLILFDQFH RI WKDW KLJKOLJKW WR WKH SULQW
VWDWHPHQW� )RU H[DPSOH� WKH ZD\ WKDW VQRZ DSSHDUV LQ D ZLQWHU
ODQGVFDSH LV SUREDEO\ FULWLFDO WR D VXFFHVVIXO SULQW RI WKDW VFHQH�
/LNHZLVH� LQ D SRUWUDLW FRQWDLQLQJ &DXFDVLDQ VNLQ� WKH UHQGHULQJ RI
WKDW KLJKOLJKW WRQH LV XVXDOO\ LPSRUWDQW�

:KHQ GHFLGLQJ RQ WKH PRVW LPSRUWDQW KLJKOLJKW LQ DQ LPDJH�
DVN \RXUVHOI ZKLFK RQH PXVW EH UHQGHUHG DFFXUDWHO\ IRU D SULQW
RI WKDW LPDJH WR FRQYH\ WKH PHDQLQJ \RX ZDQW� 'RQ·W FKRRVH D
KLJKOLJKW MXVW EHFDXVH LW LV WKH OLJKWHVW RU WKH ODUJHVW LQ WKH LPDJH�
8QLPSRUWDQW KLJKOLJKWV FDQ DSSHDU D YDULHW\ RI ZD\V RU FDQ
EH EXUQHG DQG GRGJHG ZLWKRXW VLJQLILFDQWO\ FKDQJLQJ WKH
SULQW VWDWHPHQW�

)LJXUH ��� 7KLV JUDSK VKRZV KRZ

FKDQJHV LQ H[SRVXUH DIIHFW KLJKOLJKWV
PRUH WKDQ GDUNHU SULQW WRQHV�

&RQVLGHU WKH HIIHFW RI DGGLQJ RQH

XQLW RI DGGLWLRQDO H[SRVXUH WR D SULQW
WKDW KDV DOUHDG\ UHFHLYHG RQH XQLW RI

H[SRVXUH LQ WKH KLJKOLJKWV� ILYH XQLWV
LQ WKH PLG�WRQHV� DQG WHQ XQLWV LQ WKH

VKDGRZV� 7KH DGGLWLRQDO H[SRVXUH
XQLW LQFUHDVHV WKH H[SRVXUH LQ WKH

KLJKOLJKWV E\ ����� WKH H[SRVXUH LQ

WKH PLG�WRQHV E\ ���� DQG WKH
H[SRVXUH LQ WKH VKDGRZV E\ RQO\

���� 7KH HIIHFW LQ WKH KLJKOLJKWV LV
�� WLPHV PRUH WKDQ LQ WKH VKDGRZV�



��([SRVLQJ IRU WKH +LJKOLJKWV

,GHQWLI\LQJ +LJKOLJKWV

2QFH \RX GHWHUPLQH WKH PRVW LPSRUWDQW KLJKOLJKW� \RX QHHG WR
GHFLGH KRZ WKDW KLJKOLJKW VKRXOG ORRN RQ WKH SULQW� 7KHUH DUH IRXU
EDVLF ZD\V WKDW D KLJKOLJKW FDQ DSSHDU� DV D EODQN ZKLWH� DV D YHU\
OLJKW JUD\ WRQH� DV D WH[WXUHG OLJKW JUD\� DQG DV D WRQH MXVW OLJKWHU
WKDQ PLGGOH JUD\� 8VLQJ WKHVH WHUPV WR GHVFULEH WKH KLJKOLJKWV LQ
\RXU QHJDWLYH ZLOO KHOS \RX PDNH \RXU GHFLVLRQ DERXW KRZ \RX ZDQW
WKHP WR DSSHDU�

)LJXUH ���
5HGXFWLRQ� ���
&URS EODFN ERUGHU

%ODQN :KLWH

$ EODQN ZKLWH KLJKOLJKW LV WKH VDPH DV WKH ZKLWH EDVH RI WKH SULQWLQJ
SDSHU �)LJXUH ����� $ KLJKOLJKW FDQ·W JHW DQ\ OLJKWHU WKDQ WKLV�
7\SLFDOO\� WKLV KLJKOLJKW DSSHDUV LQ D SULQW RQO\ ZKHQ DQ LPDJH
FRQWDLQV EULJKW OLJKWV VKRZQ HLWKHU GLUHFWO\ RU LQ D UHIOHFWLYH VXUIDFH�

)LJXUH ��� $Q LPDJH FRQWDLQLQJ D
EODQN ZKLWH WRQH� 7KH VSDUNOHV RQ

WKH ZDWHU EHKLQG WKH URZHUV DUH WKH
OLJKWHVW WRQH WKDW SULQWLQJ SDSHU FDQ
SURGXFH�



�� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

)LJXUH ���
5HGXFWLRQ� ���

)LUVW $SSHDUDQFH RI *UD\

7KH ILUVW DSSHDUDQFH RI D JUD\ WRQH LQ D SULQW LV RIWHQ XVHG WR
UHSUHVHQW D EULJKW REMHFW WKDW GRHVQ·W KDYH DQ\ GHWDLO RU WH[WXUH�
VXFK DV VPRRWK� ZKLWH SDLQWHG PHWDO RU ZRRG �)LJXUH ����� ,W LV
VRPHWLPHV GLIILFXOW WR WHOO WKH GLIIHUHQFH EHWZHHQ WKLV KLJKOLJKW DQG
D EODQN ZKLWH KLJKOLJKW XQOHVV WKH\ DUH VLGH E\ VLGH�

7H[WXUHG +LJKOLJKW

$ WH[WXUHG KLJKOLJKW LV QRUPDOO\ WKH WRQH LQ ZKLFK ZKLWH REMHFWV
ZLWK ILQH GHWDLO DSSHDU LQ SULQWV �)LJXUH ����� ([DPSOHV DUH
ZHDWKHUHG ZKLWH SDLQWHG ZRRG DQG ZKLWH EHDFK VDQG ZKHQ \RX DUH
FORVH HQRXJK WR VHH WKH LQGLYLGXDO IHDWXUHV�

)LJXUH ��� $Q LPDJH FRQWDLQLQJ DQ
DUHD ZLWK WKH ILUVW DSSHDUDQFH RI

JUD\� 7KH VHDW DQG UDLOLQJV RI WKH
ERDW LQ WKH IRUHJURXQG DUH D OLJKW
JUD\ WRQH WKDW KDV QR GHWDLO RU
WH[WXUH� $OWKRXJK LW LV D IHDWXUHOHVV
KLJKOLJKW� WKH VHDW DQG UDLOLQJV KDYH
WKH DSSHDUDQFH RI D VROLG REMHFW�
XQOLNH WKH VSHFXODU UHIOHFWLRQV LQ

)LJXUH ����



��([SRVLQJ IRU WKH +LJKOLJKWV

)LJXUH ���
5HGXFWLRQ� ���

'DUNHU +LJKOLJKWV

'DUNHU KLJKOLJKWV DUH W\SLFDOO\ WKH ZD\ WKDW FRQFUHWH VLGHZDONV� WKH
FOHDU QRUWK VN\� DQG &DXFDVLDQ VNLQ DSSHDU LQ SULQWV �)LJXUH �����
(VSHFLDOO\ LQ SRUWUDLWV� PRVW SHRSOH QRWLFH ZKHQ ZKLWH VNLQ WRQH LV
UHQGHUHG FRUUHFWO\�

)LJXUH ���
5HGXFWLRQ� ���

)LJXUH ��� $Q LPDJH FRQWDLQLQJ D
WH[WXUHG KLJKOLJKW� 7KH FKXUFK GRPH

VKRZV D IXOO UDQJH RI KLJKOLJKWV IURP
EODQN ZKLWH WR MXVW OLJKWHU WKDQ
PLGGOH JUD\� 7KH SUHGRPLQDQW
KLJKOLJKW� KRZHYHU� VKRZV WKH WH[WXUH
DQG GHWDLO RI WKH VWXFFR�

)LJXUH ��� $Q LPDJH FRQWDLQLQJ
GDUNHU KLJKOLJKWV� (YHQO\ OLW &DXFD�

VLDQ VNLQ WRQH LV D JRRG H[DPSOH RI D
GDUNHU KLJKOLJKW RQ PRVW SULQWV�



�� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

0$.,1* (;32685( 7(676

$IWHU GHFLGLQJ ZKLFK LV WKH PRVW LPSRUWDQW KLJKOLJKW LQ WKH LPDJH
DQG KRZ \RX ZDQW LW WR ORRN� WKH QH[W VWHS LV PDNLQJ WKDW KLJKOLJKW
DSSHDU WKH ZD\ \RX ZDQW LW RQ WKH SULQW� 7KLV LQYROYHV PDNLQJ DQ
H[SRVXUH WHVW EDVHG RQ \RXU SULQWLQJ SDSHU·V DELOLW\ WR SURGXFH D
KLJKOLJKW WKDW PDWFKHV \RXU GHVFULSWLRQ�

0RVW SKRWRJUDSKHUV PDNH H[SRVXUH WHVWV E\ SURJUHVVLYHO\
XQFRYHULQJ D VLQJOH VPDOO VWULS RI SULQWLQJ SDSHU ZKLOH H[SRVLQJ LW
XQGHU DQ HQODUJHU� 7KH UHVXOW LV ZKDW LV QRUPDOO\ FDOOHG D WHVW VWULS
EHFDXVH LW FRQWDLQV GLIIHUHQW H[SRVXUHV RQ D VLQJOH SLHFH RI SDSHU
�)LJXUH �����

)LJXUH ���
5HGXFWLRQ� ���
VHH FURSV PDUNV

8QIRUWXQDWHO\� HDFK H[SRVXUH LV LQ D GLIIHUHQW DUHD RI WKH SULQW�
6RPH RI WKHVH DUHDV PLJKW FRQWDLQ KLJKOLJKWV� EXW RWKHUV PLJKW QRW�
,W LV XQOLNHO\ WKDW WKH PRVW LPSRUWDQW KLJKOLJKW ZLOO DSSHDU LQ DOO
DUHDV RI WKH WHVW VWULS� 7KLV SUHYHQWV \RX IURP PDNLQJ DFFXUDWH
FRPSDULVRQV� <RX FDQ RQO\ JXHVV ZKDW DQ H[SRVXUH LQ RQH SDUW RI
WKH SULQW ZLOO ORRN OLNH LQ DQRWKHU�

$Q DGGLWLRQDO SUREOHP ZLWK WKH H[SRVXUH WHVW VKRZQ LQ
)LJXUH ��� LV WKDW LW UHTXLUHV VHYHUDO GLIIHUHQW H[SRVXUHV RQ D VLQJOH
SLHFH RI SDSHU� $ ODZ RI SKRWRFKHPLFDO UHDFWLRQV NQRZQ DV WKH
LQWHUPLWWHQF\ HIIHFW VWDWHV WKDW GLYLGLQJ DQ H[SRVXUH LQWR VHYHUDO
VKRUWHU WLPH VHJPHQWV SURGXFHV D GLIIHUHQW GHQVLW\ WKDQ D FRQWLQX�
RXV H[SRVXUH RI WKH VDPH WRWDO GXUDWLRQ� ,Q RWKHU ZRUGV� IRXU
��VHFRQG H[SRVXUHV ZRQ·W SURGXFH WKH VDPH SULQW WRQHV DV RQH
���VHFRQG H[SRVXUH�

$Q DFFXUDWH H[SRVXUH WHVW UHTXLUHV WKDW \RX FRPSDUH WKH VDPH
KLJKOLJKW DW GLIIHUHQW H[SRVXUHV DQG WKDW HDFK H[SRVXUH EH D
FRQWLQXRXV RQH� 7KH IROORZLQJ LV D GHVFULSWLRQ RI VXFK D WHVW� )ROORZ
WKHVH VWHSV HDFK WLPH \RX PDNH D SULQW IRU RQH RI WKH H[HUFLVHV LQ
WKLV ERRN�

3UHSDUDWLRQ

)RU WKH H[SRVXUH WHVW� \RX QHHG D IXOO VKHHW RI QRUPDO�FRQWUDVW
SULQWLQJ SDSHU� D SDLU RI VFLVVRUV� DQG WZR OLJKW�WLJKW FRQWDLQHUV�
VXFK DV HPSW\ SDSHU ER[HV�
� 3ODFH WKH QHJDWLYH \RX ZDQW WR SULQW LQ WKH HQODUJHU� IRFXV WKH
LPDJH RQ \RXU HDVHO� DQG ORFDWH WKH DUHD FRQWDLQLQJ WKH PRVW
LPSRUWDQW KLJKOLJKW� 7KLV LVQ·W QHFHVVDULO\ WKH EULJKWHVW KLJK�
OLJKW� EXW WKH RQH WKDW LV PRVW PHDQLQJIXO LQ WKH LPDJH�

� 6WRS WKH HQODUJLQJ OHQV GRZQ WZR RU WKUHH VWRSV IURP LWV PD[L�
PXP DSHUWXUH DQG VHW WKH WLPHU WR � VHFRQGV� 7XUQ WKH HQODUJHU
OLJKW RII�

)LJXUH ��� ([DPSOH RI DQ H[SRVXUH
WHVW FRQWDLQLQJ GLIIHUHQW H[SRVXUHV

RQ RQH SLHFH RI SDSHU� 7KH TXHVWLRQ
RI ZKLFK H[SRVXUH UHSUHVHQWV WKH
FRUUHFW H[SRVXUH IRU WKH ILQDO SULQW
LV GLIILFXOW WR DQVZHU EHFDXVH HDFK
H[SRVXUH LV RQ D GLIIHUHQW SDUW RI
WKH LPDJH�



��([SRVLQJ IRU WKH +LJKOLJKWV

� &XW D IXOO � ð ���LQFK VKHHW RI QRUPDO�FRQWUDVW SULQWLQJ SDSHU
LQWR IRXU DSSUR[LPDWHO\ HTXDO SLHFHV� 7KHVH DUH WKH WHVW VWULSV�
3XW WKUHH WHVW VWULSV LQ RQH RI WKH OLJKW�WLJKW FRQWDLQHUV�

([SRVLQJ WKH 7HVW 6WULSV

� 3ODFH WKH ILUVW WHVW VWULS RQ WKH HDVHO DW WKH ORFDWLRQ RI WKH PRVW
LPSRUWDQW KLJKOLJKW� DQG H[SRVH LW IRU � VHFRQGV� 3XW WKH H[�
SRVHG VWULS LQ WKH VHFRQG OLJKW�WLJKW FRQWDLQHU�

� 5HVHW WKH WLPHU WR �� VHFRQGV� 3ODFH D VHFRQG WHVW VWULS LQ WKH
VDPH ORFDWLRQ DV WKH ILUVW� DQG JLYH LW D ���VHFRQG H[SRVXUH� 3XW
LW LQ WKH ER[ ZLWK WKH ILUVW H[SRVHG WHVW VWULS�

� 5HVHW WKH WLPHU WR �� VHFRQGV� 3ODFH D WKLUG WHVW VWULS LQ WKH VDPH
ORFDWLRQ� DQG JLYH LW D ���VHFRQG H[SRVXUH� 3XW LW LQ WKH OLJKW�
WLJKW ER[ ZLWK WKH RWKHU WZR H[SRVHG WHVW VWULSV�

� 5HVHW WKH WLPHU WR �� VHFRQGV� DQG H[SRVH WKH IRXUWK WHVW VWULS
IRU �� VHFRQGV�

3URFHVVLQJ WKH 7HVW 6WULSV

'HYHORS DOO IRXU WHVW VWULSV WRJHWKHU IRU � PLQXWHV� $IWHU WKH VWRS
EDWK� IL[ WKH WHVW VWULSV IRU DW OHDVW � PLQXWH�

(YDOXDWLQJ WKH 5HVXOWV

� ([DPLQH WKH WHVW VWULSV XQGHU DQ LQVSHFWLRQ OLJKW� $UUDQJH WKH
VWULSV LQ RUGHU IURP OLJKWHVW WR GDUNHVW� 7KH ��VHFRQG H[SRVXUH
VKRXOG EH WRR OLJKW LQ WKH KLJKOLJKWV� DQG WKH ���VHFRQG H[SR�
VXUH VKRXOG EH WRR GDUN� 7KH UHVXOWV VKRXOG UHVHPEOH )LJXUH ����
'RQ·W FRQFHUQ \RXUVHOI ZLWK ZKDW LV KDSSHQLQJ LQ WKH PLG�WRQHV
RU WKH VKDGRZV�

� ,I DOO RI WKH WHVW VWULSV DUH WRR OLJKW RU LI WKH GDUNHVW LV WKH RQH
WKDW ORRNV FRUUHFW� PDNH D QHZ VHW RI WHVW VWULSV ZLWK WKH HQODUJHU
OHQV RSHQHG RQH VWRS RU ZLWK H[SRVXUH WLPHV RI ��� ��� ��� DQG
�� VHFRQGV�

� ,I DOO RI WKH WHVW VWULSV ORRN WRR GDUN RU LI WKH OLJKWHVW LV WKH RQH
WKDW ORRNV FRUUHFW� PDNH D QHZ VHW RI WHVW VWULSV ZLWK WKH HQODUJHU
OHQV VWRSSHG GRZQ RQH VWRS�

$ YDOLG VHW RI WHVW VWULSV ´EUDFNHWVµ WKH FRUUHFW H[SRVXUH� 'RQ·W EH
PLVOHG LQWR WKLQNLQJ WKDW DQ H[SRVXUH LV FRUUHFW XQWLO \RX KDYH
DFWXDOO\ SURGXFHG DW OHDVW RQH WHVW VWULS WKDW \RX NQRZ LV WRR OLJKW
DQG RQH WKDW \RX NQRZ LV WRR GDUN�
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��([SRVLQJ IRU WKH +LJKOLJKWV

7KLV WHVW LVQ·W DFFXUDWH EHFDXVH LW GRHVQ·W GXSOLFDWH WKH ZD\ \RX
DFWXDOO\ ZRUN� :KHQ \RX DUH SULQWLQJ� VDIHOLJKW IRJ LV DGGHG WR DQ\
H[SRVXUH \RX JLYH D SULQW� 6DIHOLJKW IRJ RFFXUV PXFK PRUH TXLFNO\
RQ H[SRVHG SDSHU WKDQ RQ XQH[SRVHG SDSHU� $Q DFFXUDWH WHVW IRU
IRJ UHTXLUHV WHVWLQJ \RXU VDIHOLJKWV RQ D FRUUHFWO\ H[SRVHG SULQW�

7R FRQGXFW D VDIHOLJKW WHVW� \RX QHHG D QHJDWLYH WKDW KDV D ODUJH
DUHD RI WH[WXUHG KLJKOLJKWV� )LJXUH ��� LV DQ H[DPSOH RI D JRRG
LPDJH WR XVH�

,I \RX GRQ·W KDYH D VXLWDEOH QHJDWLYH DYDLODEOH� SKRWRJUDSK D
FORVH�XS RI D ZKLWH SDLQWHG KRXVH RU EDUQ� 7KH PRUH WH[WXUH LQ WKH
VLGLQJ� WKH EHWWHU� 'RQ·W EH WHPSWHG WR XVH D QHJDWLYH MXVW EHFDXVH
\RX OLNH WKH LPDJH� <RX DUH SHUIRUPLQJ D WHVW RI \RXU VDIHOLJKWV� DQG
\RX GRQ·W ZDQW WR EH GLVWUDFWHG E\ LPDJH TXDOLWLHV WKDW DUHQ·W UHODWHG
WR WKH LQIRUPDWLRQ \RX DUH VHHNLQJ�

)LJXUH ���
5HGXFWLRQ� ���

)LJXUH ��� 7KH ILQLVKHG SULQW IURP
WKH WHVW VWULSV LQ )LJXUH ���� 7KH

FRUUHFW UHQGLWLRQ RI WKH EULGDO ERX�
TXHW GHWHUPLQHG WKH ILQDO H[SRVXUH�



�� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

)LJXUH ���
5HGXFWLRQ� ���

7KH 6DIHOLJKW 7HVW

� 7XUQ RII DOO RI WKH OLJKWV LQ \RXU GDUNURRP� LQFOXGLQJ WKH
VDIHOLJKWV� :DLW � RU � PLQXWHV WR OHW \RXU H\HV DGMXVW WR WKH
GDUNQHVV� DQG REVHUYH ZKHWKHU DQ\ OLJKW LV FRPLQJ LQ WKURXJK
FUDFNV LQ GRRUV� FRYHUHG ZLQGRZV� RU DQ\ RWKHU ORFDWLRQV� 6WRS
DQG IL[ DQ\ VLJQLILFDQW OLJKW OHDNV EHIRUH SURFHHGLQJ�

� :RUNLQJ LQ FRPSOHWH GDUNQHVV� PDNH D VHULHV RI WHVW VWULSV RI WKH
WH[WXUHG KLJKOLJKW DUHD� DQG SURFHVV WKHP�

� (YDOXDWH WKH WHVW VWULSV DQG FKRRVH DQ H[SRVXUH WKDW UHQGHUV WKH
KLJKOLJKWV DFFXUDWHO\� $OWKRXJK LW PLJKW WDNH VHYHUDO WULHV EHIRUH
\RX KDYH D YDOLG VHW RI WHVW VWULSV� LW LV EHWWHU QRW WR UXVK WKH SURF�
HVV� 7KH PRUH FDUH \RX WDNH DW WKLV VWDJH� WKH PRUH DFFXUDWH WKH
WHVW ZLOO EH� %H VXUH WKDW WKHUH LV MXVW HQRXJK JUD\ LQ WKH KLJK�
OLJKWV WR VKRZ WKH WH[WXUH FOHDUO\�

� 0DNH D IXOO SULQW LQ WRWDO GDUNQHVV DW WKH H[SRVXUH \RX IRXQG�
&RQILUP WKDW LW FRQWDLQV WKH FRUUHFW KLJKOLJKWV DQG PDNH D UH�
FRUG RI WKH H[SRVXUH WLPH�

� $JDLQ� ZRUNLQJ LQ GDUNQHVV� H[SRVH DQRWKHU VKHHW RI SULQWLQJ
SDSHU IRU WKH VDPH DPRXQW RI WLPH DV WKH ILUVW� &DUU\ WKH SULQW
RYHU WR WKH DSSUR[LPDWH ORFDWLRQ RI WKH GHYHORSLQJ WUD\� DQG
FRYHU KDOI RI WKH KLJKOLJKW DUHD ZLWK DQ RSDTXH SLHFH RI WKLFN
SDSHU RU FDUGERDUG�

� 7XUQ WKH VDIHOLJKWV RQ� DQG OHDYH WKHP RQ IRU DSSUR[LPDWHO\ �
PLQXWHV� 7KH DFWXDO WLPH VKRXOG GXSOLFDWH WKH PD[LPXP
DPRXQW RI WLPH WKDW \RX KDQGOH D SLHFH RI SDSHU EHIRUH SXWWLQJ
LW LQWR WKH IL[� ,I \RX QRUPDOO\ KDYH SDSHU RXW ORQJHU WKDQ �
PLQXWHV� DGMXVW WKH WHVW WLPH DFFRUGLQJO\�

� $W WKH HQG RI WKH � PLQXWHV� WXUQ RII WKH VDIHOLJKWV� DQG GHYHORS
DQG IL[ WKH SULQW� 'RQ·W WXUQ RQ DQ\ OLJKWV DJDLQ XQWLO DIWHU WKH
SULQW KDV EHHQ LQ WKH IL[ IRU DW OHDVW � PLQXWH�

)LJXUH ��� $ JRRG LPDJH IRU D
VDIHOLJKW WHVW� 7KLV LPDJH FRQWDLQV

PRVWO\ WH[WXUHG KLJKOLJKWV� $Q\
VDIHOLJKW IRJ ZLOO ILUVW VKRZ XS LQ
WKHVH KLJKOLJKWV� &RPSDUH WKLV
LOOXVWUDWLRQ WR )LJXUH �����



��([SRVLQJ IRU WKH +LJKOLJKWV

$QDO\]LQJ WKH 6DIHOLJKW 7HVW

,I \RXU VDIHOLJKWV DUH FDXVLQJ IRJ� WKH IRJ ZLOO VKRZ XS RQ \RXU WHVW
SULQW LQ WKH DUHD RI WKH KLJKOLJKW� 7KH FRYHUHG KDOI RI WKH KLJKOLJKW
ZLOO EH QRWLFHDEO\ OLJKWHU WKDQ WKH XQFRYHUHG KDOI DV LOOXVWUDWHG LQ
)LJXUH ����� ,I WKHUH LV QR GLIIHUHQFH LQ HLWKHU KDOI RI WKH KLJKOLJKW
LQ WKH WHVW SULQW� \RXU VDIHOLJKWV DUH VDIH IRU \RXU QRUPDO SULQWLQJ
SURFHGXUHV�

)LJXUH ����
5HGXFWLRQ� ���

,I \RXU WHVW VKRZV IRJ� KHUH DUH VRPH VXJJHVWLRQV RQ KRZ WR FRUUHFW
LWV PRVW FRPPRQ FDXVHV�
: &KHFN DOO VDIHOLJKW ILOWHUV IRU FUDFNV DQG UHSODFH DQ\ WKDW KDYH
WKHP� 2OGHU RU DEXVHG VDIHOLJKW ILOWHUV FDQ GHYHORS FUDFNV LQ
WKHLU FRDWLQJ WKDW OHW ZKLWH OLJKW WKURXJK�

: 8VH D ORZHU ZDWWDJH EXOE LQ WKH VDIHOLJKW RU FRYHU D SRUWLRQ RI
WKH VDIHOLJKW ZLWK EODFN SDSHU WR UHGXFH WKH OLJKW LQWHQVLW\�

: 0RYH WKH VDIHOLJKW IDUWKHU DZD\ IURP WKH HQODUJHU DQG VLQN
ZKHUH \RX GHYHORS SULQWV� $V GLVWDQFH GRXEOHV� OLJKW LQWHQVLW\
GHFUHDVHV E\ D IDFWRU RI � �WKH VTXDUH RI WKH GLVWDQFH��

: ,I \RX DUH PHFKDQLFDOO\ LQFOLQHG� \RX FDQ PDNH D VDIHOLJKW GLP�
PHU IURP D VWDQGDUG KRXVHKROG UKHRVWDW DQG DQ RXWOHW ER[� 3OXJ
\RXU VDIHOLJKWV LQWR WKH GLPPHU ER[ DQG DGMXVW WKH OLJKW LQWHQ�
VLW\ XQWLO WKH OLJKW RXWSXW LV VDIH�

2QFH \RX DGRSW RQH RI WKHVH VROXWLRQV� GRQ·W DVVXPH WKDW \RX KDYH
VROYHG \RXU VDIHOLJKW IRJ SUREOHP XQWLO \RX KDYH UHUXQ WKH VDIHOLJKW
WHVW DQG JRWWHQ WKH SURSHU UHVXOWV�

)LJXUH ���� $ VDIHOLJKW WHVW VKRZLQJ
IRJ� 7KH OHIW KDOI RI WKLV SULQW VKRZV

WKH HIIHFW RI VDIHOLJKW IRJ� 1RWLFH WKH
OLQH UXQQLQJ GRZQ WKH PLGGOH RI WKH
SULQW� ,I WKH LPDJH KDG FRQWDLQHG
PRVWO\ GDUNHU WRQHV� WKH FKDQFHV RI
GHWHFWLQJ VDIHOLJKW IRJ ZRXOG KDYH
EHHQ JUHDWO\ UHGXFHG�



�� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

6DIHOLJKW &RORU

0DQXIDFWXUHUV JHQHUDOO\ UHFRPPHQG DQ DPEHU RU OLJKW EURZQ
VDIHOLJKW ILOWHU IRU XVH ZLWK HQODUJLQJ SDSHU� ,Q SUDFWLFH� \RX FDQ DOVR
XVH GDUN UHG ILOWHUV� 7KH IROORZLQJ WDEOH OLVWV WKH .RGDN GHVLJQDWLRQ
IRU VRPH FRPPRQ VDIHOLJKW ILOWHUV DQG ZKDW SKRWRJUDSKLF PDWHULDOV
\RX FDQ XVH WKHP ZLWK�

)LOWHU� &RORU� 6XLWDEOH IRU�

6HULHV 2$ *UHHQLVK <HOORZ &RQWDFW VSHHG SDSHU� EXW QRW IRU
IRU HQODUJLQJ VSHHG SDSHU

6HULHV 2& /LJKW $PEHU %ODFN�DQG�ZKLWH HQODUJLQJ SDSHU

6HULHV � 5HG %OXH�VHQVLWLYH ILOP DQG SDSHU

6HULHV �$ /LJKW 5HG 2UWKRFKURPDWLF ILOP DQG SDSHU

6HULHV � 'DUN 5HG 2UWKRFKURPDWLF ILOP DQG SDSHU
EXW DOVR XVDEOH IRU EODFN�DQG�
ZKLWH HQODUJLQJ SDSHU

6HULHV �� $PEHU 3DQFKURPDWLF HQODUJLQJ SDSHU

67$1'$5' %/$&. $1' :+,7( 3$7&+(6

,GHQWLI\LQJ WRQHV RQ D EODFN�DQG�ZKLWH SULQW LV KLJKO\ VXEMHFWLYH� $
GDUN JUD\ WRQH FDQ DSSHDU EODFN QH[W WR D KLJKOLJKW� /LNHZLVH� D
YHU\ OLJKW JUD\ WRQH QH[W WR D VKDGRZ ORRNV WKH VDPH DV D EODQN
ZKLWH KLJKOLJKW� 7KHVH GLIIHUHQFHV DUH LPSRVVLEOH WR GLVWLQJXLVK
DFFXUDWHO\ XQWLO \RX FRPSDUH RQH WRQH GLUHFWO\ WR WKH RWKHU�

<RX FDQ SUHSDUH VPDOO SLHFHV RI SULQWLQJ SDSHU �FDOOHG SDWFKHV�
WKDW \RX NQRZ FRQWDLQ PD[LPXP EODFN DQG PD[LPXP ZKLWH WRQHV
WR DLG LQ LGHQWLI\LQJ WKH WRQHV RQ \RXU SULQWV� 8VH WKHVH SDWFKHV DV
VWDQGDUG UHIHUHQFHV IRU PD[LPXP EODFN VKDGRZV DQG EODQN ZKLWH
KLJKOLJKWV�

&UHDWLQJ 6WDQGDUG 3DWFKHV

� &XW D VKHHW RI QRUPDO�FRQWUDVW SULQWLQJ SDSHU LQ KDOI� 3XW RQH
KDOI EDFN LQ DQ HPSW\ SDSHU ER[ RU RWKHU OLJKW�WLJKW SODFH� ([�
SRVH WKH RWKHU KDOI XQGHU WKH HQODUJHU IRU � PLQXWH ZLWK WKH OHQV
DW PD[LPXP DSHUWXUH DQG QR QHJDWLYH LQ WKH QHJDWLYH FDUULHU�

� 'HYHORS ERWK WKH H[SRVHG DQG XQH[SRVHG KDOYHV RI WKH SULQW IRU
� PLQXWHV� 6WRS DQG IL[ DV \RX QRUPDOO\ ZRXOG�

� :KHQ WKH SDSHU LV GU\� FXW HDFK KDOI LQWR DSSUR[LPDWHO\ WZR�
LQFK VTXDUH SLHFHV� 7KHVH DUH \RXU VWDQGDUG EODFN DQG ZKLWH
SDWFKHV�

8VLQJ 6WDQGDUG 3DWFKHV

7KH ZKLWH VWDQGDUG SDWFK UHSUHVHQWV WKH OLJKWHVW WRQH WKDW D
SDUWLFXODU SULQWLQJ SDSHU FDQ SURGXFH XQGHU \RXU QRUPDO
SURFHVVLQJ FRQGLWLRQV� 7KH EODFN VWDQGDUG SDWFK UHSUHVHQWV WKH
PD[LPXP EODFN WKDW D SDUWLFXODU SULQWLQJ SDSHU FDQ SURGXFH XQGHU
WKRVH VDPH FRQGLWLRQV�

8VH WKH VWDQGDUG SDWFKHV E\ NHHSLQJ RQH EODFN DQG RQH ZKLWH
SDWFK GU\ IRU FRPSDULQJ ZLWK WRQHV RQ ILQLVKHG SULQWV� ,I \RX
UHJXODUO\ WRQH \RXU SULQWV� \RX VKRXOG WRQH DQ DGGLWLRQDO SDLU RI
SDWFKHV� .HHS DQRWKHU SDLU RI VWDQGDUG SDWFKHV LQ D WUD\ RI ZDWHU
ZKHQ \RX SULQW DQG XVH WKHP IRU FRPSDULQJ ZLWK ZHW SULQW WRQHV�



��([SRVLQJ IRU WKH +LJKOLJKWV

'LIIHUHQW EUDQGV RI SDSHU UHTXLUH GLIIHUHQW VWDQGDUG SDWFKHV� <RX
ZLOO XVH WKH VWDQGDUG EODFN SDWFK LQ WKH QH[W WHVW�

7+( 3523(5 3522)

0RVW SKRWRJUDSKHUV WKLQN RI D FRQWDFW SURRI DV D TXLFN DQG HDV\
ZD\ WR VHH VPDOO SULQWV RI DOO RI WKHLU QHJDWLYHV� :LWK RQO\ WKLV JRDO
LQ PLQG� WKH\ WHQG WR PDNH FRQWDFW SULQWV LQ DQ\ FRQYHQLHQW
PDQQHU� $ SURSHUO\ PDGH FRQWDFW SURRI� KRZHYHU� DOVR FRQWDLQV
YDOXDEOH LQIRUPDWLRQ DERXW WKH H[SRVXUH DQG GHYHORSPHQW RI WKH
ILOP WKDW FDQ VDYH \RX WLPH LQ WKH GDUNURRP DQG KHOS \RX FRUUHFW
DQ\ HUURUV LQ \RXU SURFHGXUHV�

0DNLQJ D 3URSHU 3URRI

7KH VHFUHW WR JDLQLQJ WKLV NQRZOHGJH LV WR VWDQGDUGL]H WKH ZD\ \RX
H[SRVH D FRQWDFW SURRI� 7KLV PHDQV ILUVW RI DOO VWDQGDUGL]LQJ WKH
H[SRVLQJ OLJKW VRXUFH�

3URGXFLQJ D 6WDQGDUG /LJKW ,QWHQVLW\ :LWK DQ (QODUJHU

� 3ODFH D QHJDWLYH LQ WKH HQODUJHU DQG SURMHFW WKH LPDJH RQWR DQ
DUHD RI DSSUR[LPDWHO\ �� ð �� LQFKHV RQ WKH EDVHERDUG�

� )RFXV WKH LPDJH DQG PDUN WKH SRVLWLRQ RI WKH HQODUJHU KHDG RQ
WKH FROXPQ ZLWK D PDUNHU RU SLHFH RI WDSH�

� 7DNH WKH QHJDWLYH RXW RI WKH HQODUJHU� DQG VHW WKH OHQV DW I���

7KLV SURFHGXUH FUHDWHV D OLJKW LQWHQVLW\ RQ WKH EDVHERDUG RI \RXU
HQODUJHU WKDW \RX FDQ DOZD\V GXSOLFDWH� 7KH DFWXDO KHLJKW RI WKH
HQODUJHU LVQ·W DV LPSRUWDQW DV WKH IDFW WKDW \RX FDQ UHWXUQ WKH
HQODUJHU KHDG WR WKH PDUN \RX PDGH RQ WKH FROXPQ DQG IRFXV WKH
OLJKW LQ WKH VDPH ZD\ HDFK WLPH \RX PDNH FRQWDFW SURRIV�

)LQGLQJ D 6WDQGDUG ([SRVXUH

%HIRUH EHJLQQLQJ WKLV WHVW� REWDLQ DQ XQH[SRVHG EXW GHYHORSHG DQG
IL[HG OHQJWK RI WKH ILOP \RX QRUPDOO\ XVH� ,I \RX DUH XVLQJ UROO ILOP�
D OHQJWK RI ILOP � WR �� LQFKHV ORQJ LV JRRG� 7KLV GXSOLFDWHV WKH
OLJKWHVW SRVVLEOH DUHDV RI \RXU QHJDWLYHV� D GHQVLW\ NQRZQ DV ILOP EDVH
SOXV IRJ�
� &XW D VKHHW RI \RXU XVXDO SULQWLQJ SDSHU LQWR VWULSV VOLJKWO\ ODUJ�
HU WKDQ WKH SLHFH RI ILOP \RX DUH JRLQJ WR XVH LQ WKH WHVW�

� 6DQGZLFK WKH ILOP DQG SDSHU� HPXOVLRQV WRJHWKHU� LQ \RXU FRQ�
WDFW SULQWLQJ IUDPH� ,I \RX GRQ·W KDYH D FRQWDFW IUDPH� OD\ WKH
ILOP DQG SDSHU VDQGZLFK XQGHU D VKHHW RI ô�LQFK�WKLFN JODVV�

� 3ODFH WKH FRQWDFW IUDPH RQ WKH HQODUJHU EDVHERDUG� DQG H[SRVH
IRU � VHFRQGV ZLWK \RXU VWDQGDUG LQWHQVLW\ OLJKW�

� 5HSHDW VWHSV � DQG � DW H[SRVXUHV RI ��� ��� DQG �� VHFRQGV�

� 3URFHVV WKH WHVW VWULSV DQG H[DPLQH WKHP XQGHU \RXU LQVSHFWLRQ
OLJKW�
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DSSHDU FORVHU WR ZKDW \RX ZDQW LQ WKH ILQDO SULQW� ,I WKHUH LV VRPHWKLQJ
ZURQJ ZLWK D QHJDWLYH LQ HLWKHU H[SRVXUH RU FRQWUDVW� \RX FDQ
LGHQWLI\ WKH SUREOHP LQ WKH IROORZLQJ PDQQHU�

1HJDWLYH ([SRVXUH

$ SURSHUO\ H[SRVHG QHJDWLYH RQ D SURSHUO\ PDGH FRQWDFW SURRI
ORRNV DSSUR[LPDWHO\ WKH ZD\ \RX ZRXOG ZDQW WKH ILQDO SULQW WR ORRN�
,I D SDUWLFXODU LPDJH ORRNV WRR GDUN RYHUDOO� LW LV XQGHUH[SRVHG� LI LW
ORRNV WRR OLJKW RYHUDOO� LW LV RYHUH[SRVHG�

1HJDWLYH &RQWUDVW

([DPLQH WKH LPDJHV LQ WKH SURSHU SURRI FORVHO\� XVLQJ D PDJQLI\LQJ
JODVV LI QHFHVVDU\� $OORZLQJ IRU \RXU SDUWLFXODU HQODUJHU W\SH� LI WKH
VKDGRZV DQG PLGWRQHV RI D SDUWLFXODU LPDJH ORRN FRUUHFW EXW WKH
KLJKOLJKWV DUH WRR OLJKW� LW LQGLFDWHV JUHDWHU WKDQ QRUPDO FRQWUDVW� ,I
WKH KLJKOLJKWV ORRN WRR GDUN� LW LQGLFDWHV OHVV WKDQ QRUPDO FRQWUDVW�

)LJXUH ����
5HGXFWLRQ� ���
VHH FURS PDUNV

8VLQJ D 3URSHU 3URRI

$ SURSHU SURRI JLYHV \RX DQ LQGLFDWLRQ� LQ DGYDQFH RI SULQWLQJ� RI
ZKLFK QHJDWLYHV VKRXOG SULQW ZHOO RQ QRUPDO�FRQWUDVW SDSHU DQG
ZKLFK ZLOO UHTXLUH H[WUD ZRUN� 7KH IDFW WKDW WKH H[SRVXUH DQG
FRQWUDVW RI D QHJDWLYH DUHQ·W RSWLPXP GRHVQ·W PHDQ WKDW \RX FDQ·W
PDNH D VDWLVIDFWRU\ SULQW� 7KH LQIRUPDWLRQ VLPSO\ VDYHV \RX WLPH
DQG JXHVVZRUN�

$QRWKHU XVH IRU WKH SURSHU SURRI LV WR VSRW WUHQGV LQ \RXU
ZRUNLQJ SURFHGXUHV EHIRUH WKH\ FUHDWH VLJQLILFDQW SUREOHPV� $Q
RFFDVLRQDO EDG IUDPH RQ D FRQWDFW SURRI LVQ·W D VLJQDO RI DQ\WKLQJ
ZURQJ� EXW FRQVLVWHQW RYHU� RU XQGHUH[SRVXUH FDQ LQGLFDWH WKDW \RX
HLWKHU QHHG WR FKDQJH WKH H[SRVXUH LQGH[ \RX XVH IRU WKDW ILOP RU
WKDW \RX QHHG WR UHSODFH WKH EDWWHU\ LQ \RXU OLJKW PHWHU� $OVR� LI
\RXU QHJDWLYHV FRQVLVWHQWO\ KDYH WRR PXFK RU WRR OLWWOH FRQWUDVW� LW
PLJKW PHDQ WKDW \RX QHHG WR FKDQJH \RXU VWDQGDUG ILOP GHYHORSLQJ
WLPH RU HYHQ WKDW \RXU GDUNURRP WKHUPRPHWHU PD\ QHHG UHFDOLEUD�
WLRQ RU UHSODFLQJ�

)LJXUH ���� 7KH SURSHU SURRI� 7KLV
GHWDLO RI D FRQWDFW VKHHW VKRZV WKH

GLIIHUHQW DVSHFWV RI D SURSHU SURRI�
1RWLFH KRZ WKH FOHDU ILOP HGJHV KDYH
GLVDSSHDUHG� OHDYLQJ RQO\ WKH IUDPH
QXPEHUV YLVLEOH� 7KLV LV WKH FRUUHFW
H[SRVXUH IRU D SURSHU SURRI� )UDPHV
�� WKURXJK �� DQG �� VKRZ DSSUR[L�
PDWHO\ FRUUHFW WRQHV� LQGLFDWLQJ WKDW

WKHVH IUDPHV DUH FRUUHFWO\ H[SRVHG�
)UDPHV �� DQG �� DUH WRR OLJKW�
LQGLFDWLQJ WKDW WKH\ DUH RYHUH[SRVHG�
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(08/6,21 63(('6 2) 35,17,1* 3$3(5

(PXOVLRQ VSHHG� WKH OLJKW VHQVLWLYLW\ RI SULQWLQJ SDSHU� LV GLUHFWO\
UHODWHG WR D SDSHU·V DELOLW\ WR UHQGHU DFFXUDWH KLJKOLJKW WRQHV� $
SDSHU WKDW UHTXLUHV �� VHFRQGV RI H[SRVXUH WR SURGXFH D WH[WXUHG
KLJKOLJKW KDV D IDVWHU HPXOVLRQ VSHHG WKDQ RQH WKDW UHTXLUHV ��
VHFRQGV WR SURGXFH WKH VDPH KLJKOLJKW� 1RW RQO\ GR GLIIHUHQW
EUDQGV DQG FRQWUDVWV RI SULQWLQJ SDSHU KDYH GLIIHUHQW HPXOVLRQ
VSHHGV� EXW IUHTXHQWO\ VR GR GLIIHUHQW ER[HV RI WKH VDPH EUDQG DQG
FRQWUDVW� (YHQ GLIIHUHQW YDULDEOH�FRQWUDVW ILOWHUV FDQ FKDQJH WKH
HPXOVLRQ VSHHG RI D SULQWLQJ SDSHU�

7KLV PHDQV WKDW LI \RX GHWHUPLQH WKH FRUUHFW H[SRVXUH IRU D
SULQW EXW QHHG WR FKDQJH WKH FRQWUDVW� \RX PXVW UHUXQ WKH H[SRVXUH
WHVW IRU WKH QHZ JUDGH RI SDSHU RU ILOWHU� ,I \RX NQRZ LQ DGYDQFH WKH
H[SRVXUH FKDQJH UHTXLUHG E\ WKH QHZ SDSHU FRQWUDVW� \RX FDQ VDYH
WKLV WLPH DQG HIIRUW� 7KH IROORZLQJ WHVW DOORZV \RX WR FDOLEUDWH WKH
GLIIHUHQW W\SHV DQG FRQWUDVWV RI SDSHU \RX QRUPDOO\ XVH VR WKDW \RX
FDQ VZLWFK EHWZHHQ WKHP ZLWKRXW KDYLQJ WR UXQ QHZ H[SRVXUH WHVWV�

7HVWLQJ 'LIIHUHQW (PXOVLRQ 6SHHGV

)RU WKH HPXOVLRQ VSHHG WHVW� XVH WKH QHJDWLYH \RX XVHG IRU \RXU
VDIHOLJKW WHVW RU DQRWKHU QHJDWLYH WKDW FRQWDLQV ODUJH DUHDV RI
WH[WXUHG KLJKOLJKWV� 6LQFH WKLV WHVW UHTXLUHV WKDW \RX GLVWLQJXLVK
VXEWOH GLIIHUHQFHV LQ WKH KLJKOLJKWV RI GLIIHUHQW SULQWV� WKH ODUJHU
DQG PRUH GLVWLQFW WKH KLJKOLJKW� WKH PRUH DFFXUDWH WKH WHVW ZLOO EH�
7KURXJKRXW WKLV WHVW� UHVLVW DQ\ WHPSWDWLRQ WR EXUQ DQG GRGJH�
� 0DNH D SULQW RQ QRUPDO�FRQWUDVW SDSHU WKDW \RX IHHO UHSUHVHQWV
WKH PRVW DFFXUDWH UHQGHULQJ RI WKH WH[WXUHG KLJKOLJKWV LQ WKH
LPDJH� 'RQ·W ZRUU\ LI WKH PLGWRQH DQG VKDGRZ DUHDV GRQ·W ORRN
WKH ZD\ \RX ZDQW WKHP� \RX ZLOO OHDUQ WR FRQWURO WKHVH WRQHV LQ
WKH QH[W FKDSWHU� 7KLV LV WKH FRQWURO SULQW� &DUHIXOO\ QRWH WKH
H[SRVXUH WLPH�

� 8VLQJ JUDGH � SDSHU RU D QXPEHU � ILOWHU �LI \RX DUH XVLQJ YDUL�
DEOH�FRQWUDVW SDSHU�� PDNH D SULQW WKDW PDWFKHV WKH WRQH� WH[�
WXUH� DQG GHWDLO RI WKH KLJKOLJKW LQ WKH FRQWURO SULQW� $JDLQ� QRWH
WKH H[SRVXUH WLPH UHTXLUHG�

� 5HSHDW VWHS � IRU DOO JUDGHV RI SDSHU RU ILOWHU QXPEHUV \RX QRU�
PDOO\ XVH� 7DNH FDUH WR PDWFK WKH KLJKOLJKWV DV FORVHO\ DV SRVVL�
EOH� HDFK WLPH QRWLQJ WKH ILQDO H[SRVXUH WLPH�

� :KHQ WKH SULQWV DUH GU\� H[DPLQH WKHP� DQG PDNH VXUH WKDW WKH
LPSRUWDQW KLJKOLJKW VWLOO PDWFKHV LQ DOO SULQWV� ,I \RX KDYH WR�
UHPDNH DQ\ SULQWV WKDW GRQ·W PDWFK�

� 8VLQJ WKH FRQWURO SULQW RQ QRUPDO�FRQWUDVW SDSHU DV D VWDUWLQJ
SRLQW� FDOFXODWH WKH SHUFHQWDJH GLIIHUHQFH LQ H[SRVXUH IRU HDFK
JUDGH RU ILOWHU QXPEHU� DQG UHFRUG WKLV H[SRVXUH IDFWRU LQ \RXU
QRWHV DQG DOVR LQ ODUJH OHWWHUV RQ WKH OLG RI HDFK SDSHU ER[� ,I
\RX DUH XVLQJ ILOWHUV� SODFH DQ DGKHVLYH ODEHO ZLWK WKLV LQIRUPD�
WLRQ RQ WKH KDQGOH RI HDFK ILOWHU�

$V DQ H[DPSOH� LI WKH H[SRVXUH WLPH IRU WKH FRQWURO SULQW ZDV ��
VHFRQGV DQG WKH H[SRVXUH WLPH RQ JUDGH � SDSHU ZDV �� VHFRQGV�
WKH H[SRVXUH LQFUHDVH IRU JUDGH � LV ���� RU ��� WLPHV WKH H[SRVXUH



��([SRVLQJ IRU WKH +LJKOLJKWV

RQ JUDGH ��
 2QFH \RX KDYH WKLV LQIRUPDWLRQ� DOO \RX KDYH WR GR WR
VZLWFK IURP JUDGH � WR JUDGH � SDSHU LV PXOWLSO\ WKH FRUUHFW JUDGH �
H[SRVXUH E\ ���� <RX GRQ·W KDYH WR UXQ D QHZ H[SRVXUH WHVW�
DOWKRXJK \RX PLJKW ZDQW WR NHHS D FDOFXODWRU E\ \RXU HQODUJHU�

6RPH SULQWLQJ SDSHU PDQXIDFWXUHUV FODLP WKDW GLIIHUHQW
FRQWUDVW JUDGHV RI WKHLU SDSHU KDYH LGHQWLFDO HPXOVLRQ VSHHGV�
$OWKRXJK WKLV LV FRQYHQLHQW ZKHQ LW LV WUXH� GRQ·W DFFHSW VXFK FODLPV
XQWLO \RX WHVW WKHP� 9DULDEOHV LQ VKLSSLQJ DQG VWRUDJH FDQ FKDQJH
HYHQ WKH HPXOVLRQ VSHHG RI GLIIHUHQW ER[HV ZLWK WKH VDPH HPXOVLRQ
QXPEHU� $OZD\V WHVW D QHZ ER[ RI SULQWLQJ SDSHU EHIRUH \RX XVH LW�
,Q IDFW� UXQQLQJ WKLV WHVW DJDLQ DW D ODWHU GDWH LV D JRRG LGHD� <RX
PLJKW ILQG WKDW DV \RX JDLQ H[SHULHQFH� \RXU SHUFHSWLRQ RI SULQW
WRQHV ZLOO FKDQJH \RXU RSLQLRQ RI ZKDW FRQVWLWXWHV D PDWFKLQJ
KLJKOLJKW�

2QH DGYDQWDJH RI YDULDEOH�FRQWUDVW ILOWHUV LV WKDW WKHLU H[SRVXUH
IDFWRUV GRQ·W FKDQJH IURP ER[ WR ER[ RI SDSHU� :KLOH HDFK ER[ RI
YDULDEOH�FRQWUDVW SDSHU ZLOO SUREDEO\ KDYH D GLIIHUHQW HPXOVLRQ
VSHHG� WKH UHODWLYH H[SRVXUH GLIIHUHQFHV EHWZHHQ ILOWHUV ZLOO DOZD\V
VWD\ WKH VDPH�

6800$5<

,Q WKLV FKDSWHU \RX KDYH OHDUQHG DERXW WKH LPSRUWDQFH RI FRUUHFW
H[SRVXUH LQ UHQGHULQJ D KLJKOLJKW WRQH RQ D SULQW� 7R KHOS \RX ILQG
WKH FRUUHFW KLJKOLJKW H[SRVXUH� IROORZ WKHVH VXJJHVWLRQV�
: $OZD\V PDNH WHVW VWULSV XVLQJ VHSDUDWH SLHFHV RI SDSHU H[SRVHG
WR WKH DUHD RI WKH QHJDWLYH FRQWDLQLQJ WKH PRVW LPSRUWDQW KLJK�
OLJKW� %H VXUH WKDW \RX JLYH HDFK WHVW VWULS D VLQJOH� FRQWLQXRXV
H[SRVXUH�

: :KHQ HYDOXDWLQJ WHVW VWULSV� PDNH VXUH WKDW \RX KDYH DW OHDVW RQH
WKDW LV WRR OLJKW DQG RQH WKDW LV WRR GDUN� ,I WKH OLJKWHVW RU GDUN�
HVW VWULS ORRNV OLNH WKH FRUUHFW H[SRVXUH� PDNH D QHZ VHW RI VWULSV
DW HLWKHU D ORQJHU RU VKRUWHU H[SRVXUH�

: 5XQ D VDIHOLJKW WHVW LQ \RXU GDUNURRP WR GHWHUPLQH WKH HIIHFW RI
IRJ RQ WKH KLJKOLJKW RI DQ H[SRVHG SULQW� %H VXUH WR FRUUHFW DQ\
SUREOHP WKDW WKH WHVW LQGLFDWHV EHIRUH \RX FRQWLQXH ZLWK DQ\
RWKHU WHVWV LQ WKLV ERRN�

: 0DNH VWDQGDUG EODFN DQG ZKLWH SDWFKHV DV UHIHUHQFHV WR VHH LI
WKH KLJKOLJKWV DQG VKDGRZV LQ \RXU SULQWV PDWFK \RXU H[SHFWD�
WLRQV�

: 6WDQGDUGL]H WKH ZD\ \RX PDNH FRQWDFW SURRIV RI \RXU QHJDWLYHV
E\ H[SRVLQJ WKHP IRU WKH PLQLPXP DPRXQW RI WLPH UHTXLUHG WR
SURGXFH D PD[LPXP EODFN WRQH LQ WKH DUHD FRYHUHG E\ WKH ILOP·V
FOHDU EDVH� 7KLV JLYHV \RX LQIRUPDWLRQ DERXW WKH H[SRVXUH DQG
FRQWUDVW RI \RXU QHJDWLYHV EHIRUH \RX SULQW WKHP�

: 7HVW WKH HPXOVLRQ VSHHGV RI WKH GLIIHUHQW JUDGHV RI SDSHU \RX
XVH VR WKDW \RX FDQ VZLWFK IURP RQH JUDGH WR DQRWKHU ZLWKRXW
KDYLQJ WR UHUXQ DQ H[SRVXUH WHVW DQG ZLWKRXW ORVLQJ WKH FRUUHFW
KLJKOLJKW UHQGHULQJ RI WKH QHJDWLYH \RX DUH SULQWLQJ�


 <RX FDQ FDOFXODWH WKH H[SRVXUH IDFWRU E\ GLYLGLQJ WKH H[SRVXUH WLPH IRU WKH

 SDSHU \RX DUH WHVWLQJ E\ WKH H[SRVXUH IRU WKH FRQWURO SULQW� ,Q WKH H[DPSOH

 DERYH� �� LV GLYLGHG E\ �� WR REWDLQ ����



��

)LQGLQJ WKH FRUUHFW H[SRVXUH LV RQO\ WKH ILUVW KDOI RI WKH SULQWLQJ
HTXDWLRQ� 7KH HVVHQWLDO VHFRQG KDOI LV PDWFKLQJ WKH SURSHU FRQWUDVW�
RU SDSHU JUDGH� WR WKH LPDJH� 7KH SXUSRVH RI SDSHU JUDGHV LQ
SULQWLQJ LV WR XVH FKDQJHV LQ FRQWUDVW WR FRQWURO WKH DSSHDUDQFH RI
WKH VKDGRZV LQ WKH SULQW�

7KLV PHDQV WKDW ZKLOH \RX DUH SULQWLQJ� \RX PDNH GHFLVLRQV
DERXW H[SRVXUH DQG FRQWUDVW RQH DW D WLPH� )LUVW \RX GHWHUPLQH WKH
FRUUHFW H[SRVXUH EDVHG RQ WKH KLJKOLJKWV� WKHQ \RX FKRRVH D SDSHU
JUDGH �RU ILOWHU QXPEHU� WKDW EHVW UHQGHUV WKH VKDGRZ WRQHV� 2QFH
WKH KLJKOLJKWV DQG VKDGRZV DUH FRUUHFW� WKH PLGGOH WRQHV IDOO LQWR
WKH SURSHU UHODWLRQVKLS EHWZHHQ WKHP�

7KLQNLQJ RI SULQWLQJ DV D WZR�VWHS SURFHVV HQDEOHV \RX WR ZRUN
RQ WKH SDUW RI WKH LPDJH ZLWK WKH WHFKQLTXH WKDW FRQWUROV LW EHVW�
0RVW SKRWRJUDSKHUV GRQ·W NHHS WKH WZR VWHSV VHSDUDWH DQG HQG XS
EXUQLQJ LQ KLJKOLJKWV RU GRGJLQJ VKDGRZV� :RUNLQJ ZLWK RQO\ RQH
SDUW RI WKH WRQDO VFDOH DW D WLPH HOLPLQDWHV FRQIXVLRQ�

:+$7 &2175$67 ,6

&RQWUDVW LQ SKRWRJUDSK\ LV WKH UDQJH RI WRQHV EHWZHHQ WKH OLJKWHVW
KLJKOLJKW DQG WKH GDUNHVW VKDGRZ� $OWKRXJK WKH FRQFHSW RI FRQWUDVW
LV WKH VDPH IRU ERWK QHJDWLYHV DQG SULQWV� LW KHOSV WR WKLQN RI WKHP
VHSDUDWHO\ EHFDXVH WKHLU IXQFWLRQV DUH GLIIHUHQW�

&KDQJLQJ &RQWUDVW IRU WKH 6KDGRZV

&KDSWHU�



��&KDQJLQJ &RQWUDVW IRU WKH 6KDGRZV

)LJXUH ����
5HGXFWLRQ� ���

1HJDWLYH &RQWUDVW

,Q D QHJDWLYH� FRQWUDVW LV GHWHUPLQHG E\ WZR IDFWRUV� WKH UDQJH RI
WRQHV LQ WKH RULJLQDO VFHQH DQG KRZ \RX GHYHORS WKH ILOP� 6RPH
SKRWRJUDSKHUV VSHQG D ORW RI WLPH DQG HIIRUW FRQWUROOLQJ WKH
FRQWUDVW RI WKHLU QHJDWLYHV� DQG VRPH GRQ·W� 8VXDOO\� KRZHYHU� HYHU\
SKRWRJUDSKHU HQGV XS ZLWK QHJDWLYHV FRQWDLQLQJ D YDULHW\ RI
GLIIHUHQW FRQWUDVWV�

$OWKRXJK WKHUH DUH SUHFLVH VFLHQWLILF PHWKRGV IRU GHWHUPLQLQJ
WKH FRQWUDVW RI D QHJDWLYH� PDNLQJ VRPH JHQHUDOL]DWLRQV FDQ EH
KHOSIXO� <RX FDQ XVHIXOO\ GHVFULEH KLJK FRQWUDVW� ORZ FRQWUDVW� DQG
QRUPDO FRQWUDVW�

+LJK�&RQWUDVW 1HJDWLYHV

$ KLJK�FRQWUDVW QHJDWLYH LV RQH LQ ZKLFK WKHUH LV D ODUJH GLIIHUHQFH
EHWZHHQ WKH KLJKOLJKW DQG VKDGRZ GHQVLWLHV� 7\SLFDO KLJK�FRQWUDVW
VFHQHV DUH IRXQG RXWGRRUV RQ D EULJKW� VXQQ\ GD\� 1HJDWLYHV WKDW
DUH H[SRVHG LQ VXFK VLWXDWLRQV DQG DUH QRW JLYHQ VSHFLDO GHYHORS�
PHQW WR FRPSHQVDWH IRU WKH FRQWUDVW RI WKH VFHQH SURGXFH SULQWV
ZLWK H[WUHPHO\ OLJKW KLJKOLJKWV DQG YHU\ GDUN VKDGRZV�

)LJXUH ��� +RZ FRQWUDVW DIIHFWV

LPDJH FRQWHQW� 7KH UDQJH RI WRQHV
DQG KRZ WKH\ DSSHDU RQ WKH SULQW

DUH D PDMRU SDUW RI DQ LPDJH� ,Q WKLV

SULQW� WKH KLJKOLJKW UHQGHULQJ RI WKH
VXQOLW XUQV� VXUURXQGHG E\ GDUN

VKDGRZV� SURYLGHV WKH YLVXDO IRFXV RI
WKH LPDJH�



�� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

/RZ�&RQWUDVW 1HJDWLYHV

$ ORZ�FRQWUDVW QHJDWLYH LV RQH WKDW KDV RQO\ D VPDOO GLIIHUHQFH LQ
GHQVLW\ EHWZHHQ WKH KLJKOLJKWV DQG VKDGRZV� $ W\SLFDO ORZ�FRQWUDVW
VFHQH �LQGRRUV LQ GLP OLJKW� IRU H[DPSOH� SURGXFHV D QHJDWLYH WKDW
SULQWV ZLWK OLJKW�JUD\ VKDGRZV DQG GDUN�JUD\ KLJKOLJKWV�

1RUPDO�&RQWUDVW 1HJDWLYHV

$ QRUPDO�FRQWUDVW QHJDWLYH LV RQH ZLWK DQ DYHUDJH GHQVLW\ GLIIHU�
HQFH EHWZHHQ WKH KLJKOLJKWV DQG VKDGRZV� 7\SLFDOO\� QRUPDO�
FRQWUDVW QHJDWLYHV SURGXFH SULQWV ZLWK D VHQVH RI EULJKW KLJKOLJKWV
DQG GDUN VKDGRZV ZLWKRXW HLWKHU DSSHDULQJ LQ H[WUHPHV�

3ULQW &RQWUDVW

8QOLNH ILOP� ZKLFK FRQWDLQV QR FRQWUDVW XQWLO \RX H[SRVH DQG
GHYHORS LW� SKRWRJUDSKLF SULQWLQJ SDSHU LV PDQXIDFWXUHG ZLWK D
VSHFLILF FRQWUDVW� :KHQ H[SRVHG WR D QHJDWLYH� SULQWLQJ SDSHU ZLOO
UHQGHU WKH QHJDWLYH·V WRQHV LQ D SUHGHWHUPLQHG ZD\�

6RPH SULQWLQJ SDSHUV FRQWDLQ RQH VSHFLILF W\SH RI FRQWUDVW�
7KHVH SDSHUV DUH FDOOHG JUDGHG SDSHUV DQG DUH XVXDOO\ GHVLJQDWHG
ZLWK D FRQWUDVW QXPEHU� RU JUDGH� *UDGH � SDSHU LV QRUPDO FRQWUDVW�
JUDGH � LV ORZ FRQWUDVW� DQG JUDGHV � DQG KLJKHU DUH KLJK FRQWUDVW�

2WKHU SULQWLQJ SDSHUV FRQWDLQ ERWK KLJK�FRQWUDVW DQG
ORZ�FRQWUDVW OD\HUV RI OLJKW�VHQVLWLYH HPXOVLRQ� 7KHVH DUH YDULDEOH�
FRQWUDVW SDSHUV� :KHQ \RX XVH YDULDEOH�FRQWUDVW SDSHU� \RX H[SRVH
QHJDWLYHV WKURXJK RQH RI D VHW RI ILOWHUV WKDW FRQWURO WKH DPRXQW RI
H[SRVXUH UHDFKLQJ HDFK OLJKW�VHQVLWLYH OD\HU� 7KH ILOWHUV DUH XVXDOO\
QXPEHUHG LQ D PDQQHU HTXLYDOHQW WR SDSHU JUDGHV� )RU H[DPSOH� D
QXPEHU � ILOWHU SURGXFHV D FRQWUDVW WKDW LV HTXLYDOHQW WR JUDGH �
SDSHU�

7KH UHDVRQ IRU KDYLQJ VR PDQ\ FRQWUDVW JUDGHV LV WR DOORZ \RX
WR VHOHFW D SDSHU WKDW PDWFKHV WKH FRQWUDVW UDQJH RI WKH QHJDWLYH�
7KH ILUVW VWHS LQ PDWFKLQJ SDSHU DQG QHJDWLYH FRQWUDVW LV GHFLGLQJ
KRZ \RX ZDQW WKH VKDGRZV LQ \RXU SULQW WR ORRN�

6+$'2: 721(6

,Q D SULQW� D VKDGRZ FDQ DSSHDU LQ RQH RI IRXU EDVLF ZD\V� DV
PD[LPXP EODFN� DV D GDUN JUD\ WRQH VOLJKWO\ OLJKWHU WKDQ PD[LPXP
EODFN� DV D GDUN VKDGRZ ZLWK WKH DSSHDUDQFH RI GHWDLO� DQG DV D
PHGLXP GDUN WRQH� MXVW GDUNHU WKDQ PLGGOH JUD\� 2QFH \RX LGHQWLI\
WKH PRVW LPSRUWDQW VKDGRZ� \RX WKHQ NQRZ KRZ \RX ZDQW LW WR
DSSHDU RQ WKH SULQW� 7KH IROORZLQJ GHVFULSWLRQV ZLOO KHOS \RX
UHFRJQL]H WKHVH VKDGRZV�

0D[LPXP %ODFN 6KDGRZV

$ PD[LPXP EODFN VKDGRZ LV WKH GDUNHVW WRQH WKDW D SULQW FDQ EH
PDGH WR \LHOG� ,W LV WKH VDPH WRQH \RX SURGXFHG ZKHQ \RX PDGH D
PD[LPXP EODFN SDWFK LQ &KDSWHU �� 0D[LPXP EODFN VKDGRZV DUH
W\SLFDOO\ IODW� IHDWXUHOHVV DUHDV RI D SULQW� VXFK DV GRRUZD\V DQG
ZLQGRZV RSHQLQJ LQWR XQOLW URRPV�

+RZ GDUN PD[LPXP EODFN DFWXDOO\ LV GHSHQGV RQ WKH SULQWLQJ
SDSHU \RX DUH XVLQJ� 6RPH EUDQGV RI SDSHU SURGXFH D GDUNHU
PD[LPXP EODFN WKDQ RWKHUV� :KHQHYHU \RX ZDQW WR GHWHUPLQH LI D
VKDGRZ LQ D SULQW LV PD[LPXP EODFN� XVH D VWDQGDUG EODFN SDWFK



��&KDQJLQJ &RQWUDVW IRU WKH 6KDGRZV

PDGH IURP WKH VDPH EUDQG RI SDSHU� ,I WKH WZR WRQHV PDWFK�
WKH VKDGRZ LV PD[LPXP EODFN� ,I WKH VKDGRZ WRQH RQ WKH SULQW
LV QRWLFHDEO\ OLJKWHU WKDQ WKH VWDQGDUG EODFN SDWFK� WKHQ LW LV D
GDUN JUD\�

)LJXUH ����
5HGXFWLRQ� ���

'DUN *UD\ 6KDGRZV

7KLV VKDGRZ LV WKH ILUVW WRQH LQ D SULQW WKDW LV QRWLFHDEO\ OLJKWHU WKDQ
PD[LPXP EODFN� $Q\ YHU\ GDUN REMHFW LQ DQ LPDJH IRU ZKLFK \RX
ZDQW D VHQVH RI VSDFH RU YROXPH VKRXOG DSSHDU LQ WKLV WRQH� ,W LV
KDUG WR GHWHUPLQH WKH GLIIHUHQFH EHWZHHQ WKLV VKDGRZ DQG
PD[LPXP EODFN XQOHVV WKH WZR DUH VLGH E\ VLGH� $ VWDQGDUG EODFN
SDWFK LV XVHIXO LQ PDNLQJ WKLV GLVWLQFWLRQ�

)LJXUH ��� $Q LPDJH FRQWDLQLQJ D

PD[LPXP EODFN WRQH� 7KH VKDGRZV
LQ WKLV SULQW DUH GDUN DQG LPSHQHWUD�

EOH� 7R VHH WKH HIIHFW RI D PD[LPXP

EODFN VKDGRZ RQ DQ LPDJH� WU\
ORRNLQJ DW WKLV LOOXVWUDWLRQ ZKLOH

VTXLQWLQJ \RXU H\HV� :LWK WKH LPDJH
VOLJKWO\ RXW RI IRFXV� WKH GRXEOH

WULDQJOH RI WKH VKDGRZ LV WKH PRVW
QRWLFHDEOH VKDSH�



�� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

)LJXUH ����
5HGXFWLRQ� ���

'DUN 'HWDLOHG 6KDGRZV

7KLV LV WKH WRQH RI DQ\ GDUN VKDGRZ LQ ZKLFK \RX ZDQW GHWDLO DQG
WH[WXUH WR DSSHDU� 7\SLFDO H[DPSOHV RI WKLV WRQH DUH GHHS VKDGRZV
XQGHU EXVKHV� EODFN KDLU� RU GDUN IXU RQ DQLPDOV� %HFDXVH \RX DUH
ORRNLQJ IRU ERWK D VHQVH RI GDUNQHVV DQG GHWDLO� WKLV VKDGRZ LV HDV\
WR VSRW�

)LJXUH ����
5HGXFWLRQ� ���

)LJXUH ��� $Q LPDJH FRQWDLQLQJ D

QRWLFHDEOH DUHD RI GDUN JUD\ VKDG�
RZV� 7KH GDUN ZDWHU LQ WKH IRUH�

JURXQG LV WRR GDUN WR VKRZ DQ\ GHWDLO

EXW LV OLJKW HQRXJK WR VKRZ WKDW WKH
ZDWHU LV DFWXDOO\ WKHUH� 7KH YLVXDO

DSSHDUDQFH RI WKH VKDGRZ WRQH LQ
WKLV LPDJH LV VXEVWDQWLDOO\ GLIIHUHQW

IURP WKH LPDJH LQ )LJXUH ����

)LJXUH ��� $Q LPDJH FRQWDLQLQJ

GHWDLOHG VKDGRZV� 7KH IRUP DQG
WH[WXUH RI WKH EODFN GUHVV DUH FOHDUO\

UHYHDOHG LQ WKLV LPDJH� $ GDUNHU

UHQGHULQJ RI WKLV VKDGRZ WRQH ZRXOG
FRPSOHWHO\ FKDQJH WKH PHDQLQJ RI

WKH LPDJH�



��&KDQJLQJ &RQWUDVW IRU WKH 6KDGRZV

0HGLXP 'DUN 6KDGRZV

2SHQ VKDGRZV LQ WKH ODQGVFDSH� DYHUDJH GDUN IROLDJH� QHZ EOXH
MHDQV� DQG EURZQ KDLU RQ SHRSOH DUH W\SLFDO YDOXHV IRU WKLV VKDGRZ
WRQH� 'HWDLOV RQ D SULQW ZLWK WKLV VKDGRZ DUH HDV\ WR VHH DQG REYLRXV
WR WKH YLHZHU� $Q\ WRQH OLJKWHU WKDQ WKLV ZLOO QRW EH D VKDGRZ YDOXH�

)LJXUH ����
5HGXFWLRQ� ���

3$3(5 *5$'(6 $1' 35,17 &2175$67

7ZR IDFWRUV GHWHUPLQH SULQW FRQWUDVW� WKH FRQWUDVW RI WKH QHJDWLYH
DQG WKH FDSDFLW\ RI WKH SULQWLQJ SDSHU WR UHQGHU FRQWUDVW� )RU DOO
SUDFWLFDO SXUSRVHV� RQFH \RX GHYHORS WKH ILOP� WKH FRQWUDVW RI \RXU
QHJDWLYH LV IL[HG�
 %HFDXVH RI DOO RI WKH SRVVLEOH FRQWUDVW VLWXDWLRQV
WKDW FRXOG H[LVW RQ GHYHORSHG ILOP� SDSHU PDQXIDFWXUHUV SURYLGH D
YDULHW\ RI SDSHU JUDGHV �RU ILOWHUV IRU YDULDEOH�FRQWUDVW SDSHU� WR OHW
\RX PDWFK D QHJDWLYH·V FRQWUDVW ZLWK D SDUWLFXODU SDSHU�

1RUPDO�FRQWUDVW SULQWLQJ SDSHU �JUDGH � RU QXPEHU � ILOWHU�
W\SLFDOO\ UHQGHUV FRQWUDVW DV LW DSSHDUV LQ WKH QHJDWLYH� 7KLV PHDQV
WKDW LI D QHJDWLYH KDV D QRUPDO FRQWUDVW UDQJH� WKH WRQHV LQ WKDW
QHJDWLYH ZLOO UHSURGXFH FRUUHFWO\ RQ JUDGH � SDSHU �)LJXUH ���D��

/RZ�FRQWUDVW SDSHU �JUDGH � RU QXPEHU � ILOWHU� KDV WKH DELOLW\
WR UHQGHU D JUHDWHU UDQJH RI WRQHV WKDQ QRUPDO�FRQWUDVW SDSHU� $
QRUPDO�FRQWUDVW QHJDWLYH� FRUUHFWO\ H[SRVHG IRU WKH KLJKOLJKWV�
ZRXOG ORRN ZHDN DQG JUD\ LQ WKH VKDGRZV ZKHQ SULQWHG RQ JUDGH �
SDSHU �)LJXUH ���E��

+LJK�FRQWUDVW SDSHU �JUDGH �� QXPEHU � ILOWHU RU KLJKHU�
UHQGHUV D VPDOOHU UDQJH RI WRQHV WKDQ QRUPDO� RU ORZ�FRQWUDVW


 7KHUH DUH H[FHSWLRQV� &KHPLFDO LQWHQVLILHUV DQG UHGXFHUV DQG PDVNLQJ

 WHFKQLTXHV FDQ DOWHU WKH FRQWUDVW RI D GHYHORSHG QHJDWLYH� )RU WKH PRVW SDUW�

 WKHVH WHFKQLTXHV DUH FRPSOH[� DUHQ·W FRPSOHWHO\ UHOLDEOH� DQG VKRXOG RQO\ EH

 XVHG ZKHQ DOO HOVH IDLOV WR SURGXFH D VDWLVIDFWRU\ SULQW� ,QWHQVLILHUV DQG

 UHGXFHUV DUH GLVFXVVHG LQ &KDSWHU �� ´6DOYDJH 7HFKQLTXHV�µ

)LJXUH ��� $Q LPDJH FRQWDLQLQJ

RSHQ VKDGRZV� 7KH LQWHULRU RI WKLV
EXLOGLQJ LV SULPDULO\ LQ VKDGRZ� EXW LW
LV OLJKW HQRXJK WR VKRZ DOO RI WKH
GHWDLOV RI LWV FRQVWUXFWLRQ�



�� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

SDSHUV� $ QRUPDO�FRQWUDVW QHJDWLYH� FRUUHFWO\ H[SRVHG RQ JUDGH �
SDSHU� ZRXOG ORRN DFFHSWDEOH LQ WKH KLJKOLJKWV� EXW WKH VKDGRZV
ZRXOG DSSHDU WR EH GDUN DQG ZLWKRXW HQRXJK GHWDLO �)LJXUH ���F��

1HJDWLYH &RQWUDVW

�D� *UDGH � 3DSHU

�E� *UDGH � 3DSHU

�F� *UDGH � 3DSHU

1HJDWLYH &RQWUDVW

1HJDWLYH &RQWUDVW

�UHVW RI WRQHV DSSHDU
DV PD[LPXP EODFN�

:KHQ WR &KDQJH &RQWUDVW

.QRZLQJ ZKDW ZLOO KDSSHQ WR WKH WRQHV LQ DQ LPDJH ZKHQ \RX
FKDQJH SDSHU JUDGHV DOORZV \RX WR GHYLVH D VWUDWHJ\ IRU SULQWLQJ
ZKHQ \RX DUH ZRUNLQJ ZLWK QHZ QHJDWLYHV DQG GRQ·W NQRZ ZKDW
FRQWUDVW WR XVH� 7KH IROORZLQJ VWHSV RXWOLQH D W\SLFDO DSSURDFK� 7KLV
DSSURDFK FRPELQHV WKH VWHSV \RX OHDUQHG LQ &KDSWHU � IRU ILQGLQJ
WKH FRUUHFW H[SRVXUH ZLWK D WHFKQLTXH IRU GLVFRYHULQJ WKH FRUUHFW
FRQWUDVW� 2QFH \RX SUDFWLFH DQG XQGHUVWDQG WKHLU SXUSRVH� \RX FDQ
PRGLI\ WKHVH VWHSV WR VXLW \RXU SDUWLFXODU QHHGV�
� 0DNH D VHULHV RI WHVW VWULSV RQ JUDGH � �QRUPDO�FRQWUDVW� SDSHU WR
ILQG WKH FRUUHFW H[SRVXUH IRU WKH PRVW LPSRUWDQW KLJKOLJKW LQ
WKH LPDJH�
%H VXUH WR FRQFHQWUDWH RQO\ RQ WKH KLJKOLJKWV� GRQ·W EH LQIOXHQFHG LQ \RXU
MXGJPHQW RI WKH H[SRVXUH E\ KRZ WKH VKDGRZV PLJKW ORRN�

� :KHQ \RX KDYH GHFLGHG RQ DQ H[SRVXUH� PDNH D WHVW SULQW RI WKH
ZKROH LPDJH RQ JUDGH � SDSHU�
7KLV VKRXOG FRQILUP WKDW WKH H[SRVXUH EDVHG RQ WKH WHVW VWULSV LV DFWXDOO\
WKH FRUUHFW H[SRVXUH IRU WKH ZKROH SULQW� ,I QRW� UHSHDW VWHSV � DQG ��

� ([DPLQH WKH PRVW LPSRUWDQW VKDGRZV LQ WKH WHVW SULQW�

: ,I WKH VKDGRZV DSSHDU DV \RX ZDQW WKHP� WKH FRQWUDVW LV
FRUUHFW� <RX FDQ XVH WKH WHVW SULQW WR GHFLGH RQ DQ\ ILQLVKLQJ
VWHSV� VXFK DV EXUQLQJ DQG GRGJLQJ� IRU WKH ILQDO SULQW�

: ,I WKH VKDGRZV DSSHDU WRR GDUN� SURFHHG WR VWHS ��

: ,I WKH VKDGRZV DSSHDU WRR OLJKW� SURFHHG WR VWHS ��

� ,I WKH VKDGRZV RQ WKH WHVW SULQW DSSHDU WRR GDUN �IRU H[DPSOH�
LI WKH GDUNHVW GHWDLOHG VKDGRZ LV WRR GDUN WR VKRZ DQ\ GHWDLO��
PDNH DQRWKHU SULQW RQ JUDGH � SDSHU �)LJXUH ����� %H VXUH WR
DGMXVW WKH H[SRVXUH WR NHHS WKH KLJKOLJKWV RI WKH WZR SULQWV
WKH VDPH�

)LJXUH ��� 0DWFKLQJ QHJDWLYH
FRQWUDVW DQG SDSHU JUDGHV�

�D� ,I WKH QHJDWLYH DQG SDSHU FRQWUDVW
PDWFK� WKHQ WKH SULQW ZLOO UHQGHU ERWK
WKH KLJKOLJKWV DQG WKH VKDGRZV
FRUUHFWO\�

�E� ,I WKH SDSHU FRQWUDVW LV WRR ORZ IRU
WKH QHJDWLYH� WKHQ H[SRVLQJ IRU WKH
FRUUHFW KLJKOLJKWV ZLOO SURGXFH D SULQW
ZLWK JUD\ VKDGRZ WRQHV�

�F� ,I WKH SDSHU FRQWUDVW LV WRR KLJK
IRU WKH QHJDWLYH� D FRUUHFW KLJKOLJKW
H[SRVXUH ZLOO UHQGHU DOO WKH LPSRUWDQW
VKDGRZ WRQHV WRR GDUN DQG WKH\ ZLOO
SUREDEO\ ORVH GHWDLO�



��&KDQJLQJ &RQWUDVW IRU WKH 6KDGRZV

�D� *UDGH � 3DSHU

�E� *UDGH � 3DSHU

1HJDWLYH &RQWUDVW

1HJDWLYH &RQWUDVW

�PD[LPXP EODFN�

� ,I WKH VKDGRZV DSSHDU WRR OLJKW �IRU H[DPSOH� LI WKH GDUNHVW
VKDGRZ ORRNV WRR JUD\ DQG WKH RYHUDOO DSSHDUDQFH RI WKH SULQW LV
IODW�� PDNH DQRWKHU SULQW RQ JUDGH � SDSHU �)LJXUH ����� %H VXUH
WR DGMXVW WKH H[SRVXUH WR NHHS WKH KLJKOLJKWV RI WKH WZR SULQWV
WKH VDPH�

�D� *UDGH � 3DSHU

�E� *UDGH � 3DSHU

1HJDWLYH &RQWUDVW

1HJDWLYH &RQWUDVW

:KHQ \RX EHJLQ H[SRVLQJ IRU WKH PRVW LPSRUWDQW KLJKOLJKWV DQG
FKDQJLQJ FRQWUDVW IRU WKH PRVW LPSRUWDQW VKDGRZV� \RX ZLOO ILQG
WKDW WKH ILQDO SULQW UHTXLUHV PXFK OHVV ILQLVKLQJ ZRUN WKDQ \RX KDYH
SUREDEO\ JLYHQ SULQWV LQ WKH SDVW� )RU H[DPSOH� ZLWK WKH PRVW
LPSRUWDQW KLJKOLJKW DQG VKDGRZ DUHDV FRQWUROOHG E\ H[SRVXUH DQG
FRQWUDVW� EXUQLQJ DQG GRGJLQJ LV OLPLWHG WR WKH OHVV LPSRUWDQW SDUWV
RI WKH LPDJH� 7KLV PDNHV EXUQLQJ DQG GRGJLQJ OHVV FULWLFDO WR WKH
VXFFHVV RI WKH SULQW�

7+( 5,1*�$5281' 7(67

(YHQ IRU H[SHULHQFHG SULQWHUV� LW FDQ EH GLIILFXOW WR GHFLGH RQ
WKH EHVW H[SRVXUH DQG FRQWUDVW IRU D QHJDWLYH� ,Q IDFW� IRU PDQ\
QHJDWLYHV� PRUH WKDQ RQH H[SRVXUH DQG FRQWUDVW SURGXFH D
JRRG SULQW� 2IWHQ� WKH RQO\ ZD\ WR VHH DQG HYDOXDWH WKH FKRLFHV
DYDLODEOH IRU SULQWLQJ D QHJDWLYH LV WR H[SHULPHQW ZLWK WKH GLIIHUHQW
FRPELQDWLRQV�

$ ULQJ�DURXQG WHVW SURYLGHV D WUDQVLWLRQ IURP WKH WKHRU\ RI
FRUUHFW SULQW H[SRVXUH DQG FRQWUDVW WR LWV SUDFWLFH� 7KH ULQJ�DURXQG
LV D WHFKQLTXH WKDW TXLFNO\ DQG HIILFLHQWO\ SURGXFHV H[DPSOHV RI
WKH PDMRU H[SRVXUH DQG FRQWUDVW YDULDWLRQV IRU DQ LPDJH� 7KHVH
UHVXOWV VKRZ \RX WKH GLIIHUHQW SULQW VWDWHPHQWV WKDW DUH SRVVLEOH
IRU D SDUWLFXODU LPDJH DQG KHOS \RX JDLQ H[SHULHQFH XQGHU�
VWDQGLQJ KRZ RWKHU QHJDWLYHV PLJKW EH DIIHFWHG E\ H[SRVXUH DQG
FRQWUDVW FKDQJHV�

)LJXUH ��� 3ULQWLQJ D KLJK�
FRQWUDVW QHJDWLYH RQ JUDGH � SDSHU�
,I \RX H[SRVH D QHJDWLYH IRU WKH
FRUUHFW KLJKOLJKWV RQ JUDGH � SDSHU
DQG WKH VKDGRZV DSSHDU WRR GDUN DV
VKRZQ LQ �D�� VZLWFKLQJ WR JUDGH �
SDSHU ZLOO PDNH WKH VKDGRZV DSSHDU
OLJKWHU DV VKRZQ LQ �E��

)LJXUH ��� 3ULQWLQJ D ORZ�FRQWUDVW
QHJDWLYH RQ JUDGH � SDSHU� ,I \RX
H[SRVH D QHJDWLYH IRU WKH FRUUHFW
KLJKOLJKWV RQ JUDGH � SDSHU DQG WKH
VKDGRZV DSSHDU WRR JUD\ DV VKRZQ
LQ �D�� VZLWFKLQJ WR JUDGH � SDSHU
ZLOO PDNH WKH VKDGRZV DSSHDU
GDUNHU DV VKRZQ LQ �E��



�� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

3UHSDUDWLRQ

)RU WKH ULQJ�DURXQG WHVW� XVH D QHJDWLYH WKDW SUHYLRXVO\ KDV SULQWHG
ZHOO RQ QRUPDO�FRQWUDVW SDSHU DQG WKDW KDV DSSUR[LPDWHO\ HTXDO
DPRXQWV RI KLJKOLJKWV� VKDGRZV� DQG PLGWRQHV� )LJXUH ��� LV D JRRG
H[DPSOH RI VXFK DQ LPDJH� )RU EHVW UHVXOWV� WKH WHVW QHJDWLYH VKRXOG
SULQW ZHOO ZLWKRXW EXUQLQJ RU GRGJLQJ� $ FRQYHQLHQW DQG HFRQRPL�
FDO SULQW VL]H IRU WKH ULQJ�DURXQG WHVW LV � ð � LQFKHV� $V \RX PDNH
HDFK SULQW� EH VXUH WR UHFRUG H[SRVXUH DQG FRQWUDVW LQIRUPDWLRQ RQ
WKH EDFN ZLWK D VRIW OHDG SHQFLO�

)LJXUH ����
5HGXFWLRQ� ���

3URFHGXUH

� 8VLQJ WHVW VWULSV DV D JXLGH� PDNH D SULQW RI WKH WHVW QHJDWLYH RQ
QRUPDO�FRQWUDVW SDSHU �JUDGH � RU QXPEHU � ILOWHU�� WU\LQJ WR
DFKLHYH WKH EHVW SRVVLEOH KLJKOLJKW UHQGHULQJ� 5HFRUG WKH H[SR�
VXUH WLPH DQG FRQWUDVW JUDGH� 7KLV LV WKH JUDGH � UHIHUHQFH
SULQW�

� 0DNH WZR PRUH SULQWV RQ QRUPDO�FRQWUDVW SDSHU� RQH ZLWK ���
OHVV H[SRVXUH WKDQ WKH UHIHUHQFH SULQW DQG RQH ZLWK ��� PRUH
H[SRVXUH�

� 8VLQJ ORZ�FRQWUDVW SDSHU �JUDGH � RU QXPEHU � ILOWHU� DQG WDN�
LQJ LQWR DFFRXQW DQ\ H[SRVXUH FKDQJH EHWZHHQ WKH SDSHU
JUDGHV� PDNH D SULQW WKDW KDV LGHQWLFDO KLJKOLJKWV WR WKH JUDGH �
UHIHUHQFH SULQW� $JDLQ� UHFRUG WKH H[SRVXUH WLPH DQG FRQWUDVW
JUDGH� 7KLV LV WKH JUDGH � UHIHUHQFH SULQW�

� 0DNH WZR PRUH SULQWV RQ ORZ�FRQWUDVW SDSHU� RQH ZLWK ��� OHVV
H[SRVXUH WKDQ WKH JUDGH � UHIHUHQFH SULQW DQG RQH ZLWK ���
PRUH H[SRVXUH�

)LJXUH ��� $ JRRG LPDJH WR XVH IRU

D ULQJ�DURXQG WHVW� VXFK DV WKLV RQH�
FRQWDLQV D YDULHW\ RI HDV\�WR�UHFRJ�

QL]H WRQHV�



��&KDQJLQJ &RQWUDVW IRU WKH 6KDGRZV

� 5HSHDW VWHSV � DQG � XVLQJ KLJK�FRQWUDVW SDSHU �JUDGH � RU
QXPEHU � ILOWHU� DQG DQ\ RWKHU KLJKHU FRQWUDVW JUDGHV WKDW \RX
QRUPDOO\ XVH� %H VXUH WKDW IRU HDFK SDSHU JUDGH \RX DGMXVW WKH
H[SRVXUH RI WKH UHIHUHQFH SULQW WR PDWFK WKH KLJKOLJKWV LQ WKH
JUDGH � UHIHUHQFH SULQW�


(YDOXDWLQJ WKH 7HVW

:KHQ WKH SULQWV IURP WKH ULQJ�DURXQG WHVW DUH DOO ZDVKHG DQG GU\�
OD\ WKHP RXW RQ D IODW VXUIDFH� VXFK DV D ODUJH WDEOH WRS� RU SLQ WKHP
WR D EXOOHWLQ ERDUG LQ WKH IROORZLQJ RUGHU�
� 3ODFH WKH JUDGH � UHIHUHQFH SULQW LQ WKH PLGGOH� WKH JUDGH �
SULQW ZLWK ��� OHVV H[SRVXUH DERYH LW� DQG WKH JUDGH � SULQW
ZLWK ��� PRUH H[SRVXUH EHORZ LW�

� 7R WKH ULJKW RI WKH JUDGH � SULQWV� SODFH WKH JUDGH � SULQWV LQ WKH
IROORZLQJ RUGHU� JUDGH � UHIHUHQFH SULQW LQ WKH PLGGOH� ��� OHVV
H[SRVXUH DERYH LW� DQG ��� PRUH H[SRVXUH EHORZ LW�

� 7R WKH OHIW RI WKH JUDGH � SULQWV� SODFH WKH KLJKHU FRQWUDVW SULQWV
�JUDGH � DQG DERYH� LQ WKH VDPH RUGHU DV WKH RWKHUV� UHIHUHQFH
SULQW LQ WKH PLGGOH� ��� OHVV H[SRVXUH DERYH LW DQG ��� PRUH
H[SRVXUH EHORZ LW� )LJXUH ���� LOOXVWUDWHV WKH RUGHU GHVFULEHG�

3DSHU *UDGH

� � � �

5HIHUHQFH

����

²���

�LI DYDLODEOH�
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R
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<RX KDYH FUHDWHG D YLVXDO ULQJ DURXQG ZKDW \RX KDYH XS WR QRZ
FRQVLGHUHG WKH FRUUHFW ZD\ WR SULQW WKH WHVW LPDJH� (DFK SULQW
UHSUHVHQWV D GLIIHUHQW VWDWHPHQW� 6RPH ZLOO LQWHUHVW \RX� RWKHUV ZLOO
QRW� 6WXG\ WKH SULQWV FDUHIXOO\� DQG DVN WKH IROORZLQJ TXHVWLRQV�
: ,V WKH JUDGH � UHIHUHQFH SULQW VWLOO WKH EHVW ZD\ WR SULQW WKH

QHJDWLYH"

: ,I WKH JUDGH � UHIHUHQFH SULQW LV QRW WKH EHVW� ZKDW RWKHU SULQWV
LQ WKH ULQJ�DURXQG DUH EHWWHU"

: ,I WKH JUDGH � UHIHUHQFH SULQW LV VWLOO DQ DFFHSWDEOH SULQW� DUH
WKHUH SULQWV LQ WKH ULQJ�DURXQG WKDW \RX OLNH MXVW DV ZHOO"


 'XULQJ WKLV WHVW \RX PLJKW ILQG WKDW WKH H[SRVXUH IDFWRUV \RX FDOFXODWHG LQ

 &KDSWHU � QHHG VRPH DGMXVWPHQW� %H VXUH WKDW \RX DUH VHQVLWLYH WR WKH DFWXDO

 WRQHV WKDW DSSHDU RQ \RXU SULQWV� DQG DOORZ IRU WKH IDFW WKDW \RX KDYH DOUHDG\

 LQFUHDVHG \RXU DELOLW\ WR VHH VPDOO GLIIHUHQFHV LQ SULQW WRQHV MXVW E\ SHUIRUPLQJ

 WKH SULQWLQJ WHVWV LQ WKH ILUVW WKUHH FKDSWHUV�

)LJXUH ���� 2UGHU IRU DUUDQJLQJ

WKH SULQWV LQ WKH ULQJ�DURXQG WHVW�



�� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

,I WKHUH DUH VHYHUDO SULQWV LQ WKH ULQJ�DURXQG WKDW \RX OLNH� WU\ WR
GHWHUPLQH LQ ZKDW ZD\V� RWKHU WKDQ H[SRVXUH DQG FRQWUDVW� WKH\ DUH
GLIIHUHQW� 7KLV PHDQV WKLQNLQJ DERXW KRZ WKH GLIIHUHQW SULQW
VWDWHPHQWV SURGXFH GLIIHUHQW IHHOLQJV DV \RX ORRN DW WKHP� ,W LV
XVHIXO WR WU\ WR GHVFULEH WKHVH GLIIHUHQFHV LQ ZULWLQJ� $ MRXUQDO LQ
ZKLFK \RX NHHS UHFRUGV RI \RXU LQYHVWLJDWLRQV DQG H[DPSOHV RI \RXU
WHVW SULQWV LV DQ LQYDOXDEOH IXWXUH UHIHUHQFH�

7KH QH[W WLPH \RX FRPH WR D QHJDWLYH WKDW \RX DUH KDYLQJ D
KDUG WLPH SULQWLQJ� WU\ SHUIRUPLQJ D ULQJ�DURXQG WHVW ZLWK LW�
6RPHWLPHV HYHQ D SDUWLDO ULQJ�DURXQG �RQH RU WZR FRQWUDVW JUDGHV
RU H[SRVXUHV� IRU H[DPSOH� ZLOO KHOS \RX PDNH GHFLVLRQV DERXW KRZ
WR SULQW WKDW QHJDWLYH�

(;32685( $1' '(9(/230(17 9$5,$%/(6

$V \RX LQFUHDVH \RXU DZDUHQHVV RI KRZ FRQWUDVW FKDQJHV DIIHFW D
SULQW� \RX ZLOO LQFUHDVLQJO\ HQFRXQWHU VLWXDWLRQV LQ ZKLFK \RX ZDQW
WR PDNH D FRQWUDVW FKDQJH WKDW LV OHVV WKDQ D IXOO SDSHU JUDGH�

2QH ZD\ VRPH SKRWRJUDSKHUV PDNH VPDOO FKDQJHV LQ FRQWUDVW
LV E\ FKDQJLQJ WKH EUDQG RI SDSHU WKH\ DUH XVLQJ� )RU H[DPSOH�
FKDQJLQJ IURP ,OIRUG·V *DOOHULH JUDGH � WR 2ULHQWDO 6HDJXOO JUDGH �
VOLJKWO\ LQFUHDVHV D SULQW·V FRQWUDVW� 8QIRUWXQDWHO\� WKLV DSSURDFK
LJQRUHV WKH PDQ\ GLIIHUHQFHV WKDW WKHVH SDSHUV KDYH LQ RYHUDOO
DSSHDUDQFH� (DFK EUDQG RI SDSHU KDV D GLVWLQFW FRORU� DELOLW\ WR WDNH
WRQLQJ� DQG DELOLW\ WR HPSKDVL]H RQH SDUW RI WKH WRQDO VFDOH RYHU
DQRWKHU� 7KHVH GLIIHUHQFHV DUH WKH VXEMHFW RI &KDSWHU �� ´&KRRVLQJ
D 3DSHU DQG D 'HYHORSHU�µ

,Q VLWXDWLRQV LQ ZKLFK \RX QHHG WR FKDQJH FRQWUDVW E\ OHVV WKDQ
D IXOO SDSHU JUDGH DQG DOVR ZDQW WR SUHVHUYH DQ LPDJH·V RYHUDOO
DSSHDUDQFH� \RX FDQ XVH YDULDEOH�FRQWUDVW SDSHU �ZKLFK RIIHUV ILOWHUV
LQ KDOI JUDGH LQFUHPHQWV�� RU \RX FDQ XVH H[SRVXUH DQG GHYHORS�
PHQW YDULDWLRQV ZLWK JUDGHG SDSHU� 7KLV WHFKQLTXH WDNHV DGYDQWDJH
RI WKH IDFW WKDW DOO VLOYHU�EDVHG HPXOVLRQV FKDQJH FRQWUDVW DV \RX
FKDQJH GHYHORSPHQW WLPH

8VLQJ YDULDWLRQV LQ H[SRVXUH DQG GHYHORSPHQW WR SURGXFH
VPDOO FKDQJHV LQ FRQWUDVW LV XVHIXO LQ PRVW VLWXDWLRQV EHFDXVH LW
ZRUNV RQ DQ\ EUDQG DQG W\SH RI SULQWLQJ SDSHU DQG GRHVQ·W UHTXLUH
D VSHFLDO GDUNURRP VHWXS�

<RXU VWDQGDUG GHYHORSLQJ WLPH LV WKH VWDUWLQJ SRLQW� $Q
LQFUHDVH LQ WKH VWDQGDUG GHYHORSLQJ WLPH LQFUHDVHV FRQWUDVW� DQG D
GHFUHDVH LQ WKH VWDQGDUG GHYHORSLQJ WLPH GHFUHDVHV FRQWUDVW�
$OWKRXJK HYHU\ EUDQG RI SDSHU LV GLIIHUHQW� \RX FDQ DOWHU WKH
GHYHORSPHQW WLPH RI PRVW SDSHUV IURP RQH�KDOI RI WKH VWDQGDUG
GHYHORSPHQW WLPH WR WZLFH WKH VWDQGDUG GHYHORSPHQW WLPH ZLWKRXW
HQFRXQWHULQJ SUREOHPV RI XQHYHQ GHYHORSPHQW RU IRJ�

%HFDXVH FKDQJLQJ WKH GHYHORSPHQW WLPH DIIHFWV WKH KLJKOLJKWV
DV ZHOO DV WKH FRQWUDVW� \RX PXVW FRPSHQVDWH IRU WKH FRUUHVSRQGLQJ
LQFUHDVH RU GHFUHDVH LQ KLJKOLJKW GHQVLW\ E\ FKDQJLQJ WKH H[SRVXUH�
<RX PXVW LQFUHDVH H[SRVXUH LI \RX DUH GHFUHDVLQJ GHYHORSPHQW� DQG
GHFUHDVH H[SRVXUH LI \RX DUH LQFUHDVLQJ GHYHORSPHQW�

7KH IROORZLQJ H[HUFLVH GHPRQVWUDWHV KRZ H[SRVXUH DQG
GHYHORSPHQW FKDQJHV DOWHU FRQWUDVW DQG RIIHUV JXLGHOLQHV
IRU FKDQJLQJ ERWK H[SRVXUH DQG GHYHORSPHQW WKDW ZRUN IRU
PRVW SDSHUV�



��&KDQJLQJ &RQWUDVW IRU WKH 6KDGRZV

7KH ([SRVXUH DQG 'HYHORSPHQW 9DULDEOHV 7HVW

)RU WKLV H[HUFLVH� DVVXPH WKDW \RXU VWDQGDUG GHYHORSPHQW WLPH LV
� PLQXWHV� DV UHFRPPHQGHG LQ &KDSWHU �� 8VH WKH VDPH QHJDWLYH
IRU WKLV WHVW WKDW \RX XVHG IRU WKH ULQJ�DURXQG� ,I \RX OLNH� \RX FDQ
VDYH WLPH E\ GRLQJ WKLV H[HUFLVH ZKHQ \RX GR WKH ULQJ�DURXQG�
� 8VLQJ D SLHFH RI JUDGH � SDSHU� LQFUHDVH WKH QRUPDO H[SRVXUH
WLPH \RX XVHG IRU WKH ULQJ�DURXQG WHVW E\ ���� DQG GHYHORS WKDW
SULQW IRU � PLQXWH �RQH�KDOI WKH QRUPDO GHYHORSPHQW WLPH��

� 8VLQJ D VHFRQG SLHFH RI JUDGH � SDSHU� GHFUHDVH WKH QRUPDO H[�
SRVXUH WLPH E\ ���� DQG GHYHORS IRU � PLQXWHV �WZLFH WKH QRU�
PDO GHYHORSPHQW WLPH��

� 8VLQJ D SLHFH RI JUDGH � SDSHU� LQFUHDVH WKH QRUPDO H[SRVXUH
WLPH \RX XVHG IRU WKDW JUDGH RI SDSHU LQ WKH ULQJ�DURXQG WHVW E\
���� DQG GHYHORS IRU � PLQXWH�

� 8VLQJ D SLHFH RI JUDGH � SDSHU� GHFUHDVH WKH QRUPDO H[SRVXUH
WLPH \RX XVHG IRU WKDW JUDGH RI SDSHU LQ WKH ULQJ�DURXQG WHVW E\
���� DQG GHYHORS IRU � PLQXWHV�

� ,I \RX XVHG JUDGH � SDSHU LQ WKH ULQJ�DURXQG WHVW� UHSHDW VWHS ��
GHFUHDVLQJ WKH QRUPDO H[SRVXUH IRU WKDW JUDGH DQG GHYHORSLQJ
IRU � PLQXWHV�

(YDOXDWLQJ WKH 7HVW

2QFH DOO RI WKH SULQWV DUH GU\� H[DPLQH DOO RI WKH KLJKOLJKWV WR PDNH
VXUH WKDW WKH\ PDWFK� 5HPDNH DQ\ SULQWV LQ ZKLFK WKH KLJKOLJKWV DUH
VLJQLILFDQWO\ GLIIHUHQW� DGMXVWLQJ WKH H[SRVXUH DSSURSULDWHO\� 7KHQ
OLQH WKH SULQWV XS ZLWK WKH UHIHUHQFH SULQWV IURP WKH ULQJ�DURXQG
WHVW VR WKDW WKH ORZHVW FRQWUDVW SULQW �JUDGH � SDSHU GHYHORSHG IRU
� PLQXWH� LV RQ WKH OHIW DQG WKH KLJKHVW FRQWUDVW SULQW �JUDGH � RU �
SDSHU GHYHORSHG IRU � PLQXWHV� LV RQ WKH ULJKW� )LJXUH ����
LOOXVWUDWHV WKLV RUGHU�
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3DSHU *UDGH�

<RX VKRXOG KDYH D VHULHV RI SULQWV RI WKH VDPH LPDJH LQ ZKLFK WKH
FRQWUDVW YDULHV LQ VXEWOH VWHSV IURP YHU\ ORZ FRQWUDVW WR YHU\ KLJK
FRQWUDVW� $OWKRXJK WKH KLJKOLJKWV LQ DOO RI WKH SULQWV DUH DSSUR[L�
PDWHO\ WKH VDPH� WKH VKDGRZV JUDGXDOO\ EHFRPH GDUNHU DV WKH
FRQWUDVW LQFUHDVHV� )URP DPRQJ WKHVH YDULDWLRQV \RX FDQ FKRRVH WKH
H[DFW FRQWUDVW WKDW LV DSSURSULDWH IRU WKH LPDJH�

7KH H[SRVXUH DQG GHYHORSPHQW VXJJHVWLRQV LQ WKH WHVW SURYLGH
D VWDUWLQJ SRLQW IRU IXUWKHU H[SHULPHQWDWLRQ� )RU PRVW SDSHU DQG
GHYHORSHU FRPELQDWLRQV� FKDQJLQJ WKH H[SRVXUH WLPH E\ ��� DQG
GRXEOLQJ RU KDOYLQJ WKH GHYHORSPHQW WLPH FKDQJHV WKH FRQWUDVW E\
DERXW RQH�KDOI JUDGH ZKLOH PDWFKLQJ WKH KLJKOLJKWV RI D QRUPDOO\
GHYHORSHG SULQW� (YHQ LI WKLV LVQ·W WUXH IRU WKH PDWHULDOV \RX DUH

)LJXUH ���� 2UGHU IRU DUUDQJLQJ
WKH H[SRVXUH DQG GHYHORSPHQW
YDULDEOHV WHVW�



�� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

XVLQJ� XQGHUVWDQGLQJ WKH JRDO RI NHHSLQJ WKH KLJKOLJKWV WKH VDPH
ZKLOH LQFUHDVLQJ RU GHFUHDVLQJ WKH GDUNQHVV RI WKH VKDGRZV VKRXOG
KHOS \RX GHYLVH \RXU RZQ SURFHGXUHV�


6800$5<

: 3ULQWLQJ LV D WZR�VWHS SURFHVV� ,W FRQVLVWV RI ILUVW GHWHUPLQLQJ DQ
H[SRVXUH EDVHG RQ WKH FRUUHFW KLJKOLJKW UHQGHULQJ DQG WKHQ DG�
MXVWLQJ WKH FRQWUDVW IRU WKH EHVW VKDGRZ WRQHV�

: )RXU JHQHUDO W\SHV RI VKDGRZV FDQ DSSHDU LQ D SULQW� PD[LPXP
EODFN VKDGRZV� GDUN JUD\ VKDGRZV� GDUN GHWDLOHG VKDGRZV� DQG
PHGLXP GDUN VKDGRZV� 7R GHWHUPLQH WKH FRUUHFW FRQWUDVW IRU D
SULQW� ILUVW GHFLGH ZKLFK RI WKHVH VKDGRZ W\SHV LV WKH PRVW DSSUR�
SULDWH IRU WKH LPSRUWDQW VKDGRZ WRQHV LQ WKH LPDJH�

: &KDQJH FRQWUDVW ZKHQ WKH KLJKOLJKWV ORRN FRUUHFW� EXW WKH VKDG�
RZV GRQ·W ILW \RXU LGHD RI KRZ WKH\ VKRXOG DSSHDU�

² ,I WKH VKDGRZV DUH WRR OLJKW DQG JUD\� FKDQJH WR D KLJKHU FRQ�
WUDVW SDSHU�

² ,I WKH VKDGRZV DUH WRR GDUN DQG GRQ·W KDYH HQRXJK GHWDLO�
FKDQJH WR D ORZHU FRQWUDVW SDSHU�

: 7R YLVXDOL]H KRZ H[SRVXUH DQG FRQWUDVW FKDQJHV DIIHFW D SULQW
VWDWHPHQW� SHUIRUP D ULQJ�DURXQG WHVW WR VHH H[DPSOHV RI DOO RI
WKH SRVVLEOH YDULDWLRQV� 7KLV WHVW LV HVSHFLDOO\ XVHIXO ZKHQ \RX
DUH XQVXUH RI ZKLFK H[SRVXUH RU SDSHU JUDGH WR XVH�

: <RX FDQ DFKLHYH PRUH VXEWOH YDULDWLRQV LQ FRQWUDVW WKDQ LV SRVVL�
EOH ZLWK SDSHU JUDGHV DORQH E\ FKDQJLQJ WKH H[SRVXUH DQG GH�
YHORSPHQW RI D SULQW� $ UXOH RI WKXPE LV WR LQFUHDVH H[SRVXUH E\
��� DQG FXW GHYHORSPHQW WLPH LQ KDOI WR ORZHU WKH FRQWUDVW RI D
JLYHQ SDSHU E\ DSSUR[LPDWHO\ RQH�KDOI JUDGH� /LNHZLVH� GH�
FUHDVH H[SRVXUH E\ ��� DQG GRXEOH WKH GHYHORSPHQW WLPH WR
LQFUHDVH FRQWUDVW E\ DSSUR[LPDWHO\ RQH�KDOI JUDGH�


 6RPH SDSHU GHYHORSHUV FRQWDLQLQJ SKHQLGRQH RU S\UD]ROLGRQH DV D UHGXFLQJ

 DJHQW GR QRW SURGXFH DV JUHDW D FRQWUDVW GLIIHUHQFH ZKHQ \RX FKDQJH H[SRVXUH

 DQG GHYHORSPHQW WLPHV DV GR GHYHORSHUV FRQWDLQLQJ PHWRO DQG K\GURTXLQRQH�

 'HYHORSHUV FRQWDLQLQJ SKHQLGRQH DQG S\UD]ROLGRQH LQFOXGH (WKRO /3' DQG

 6SULQW 4XLFNVLOYHU� (YHQ ZLWK GHYHORSHUV OLNH WKHVH� \RX FDQ SURGXFH QRWLFHDEOH

 FRQWUDVW FKDQJHV�



��

:DWFKLQJ DQ LPDJH DSSHDU LQ WKH GHYHORSHU WUD\ VKRXOG DOZD\V EH D
PDJLFDO HYHQW IRU D SKRWRJUDSKHU� &RQWURO RI WKH EDVLF FKHPLFDO
SURFHVVHV WKDW SURGXFH WKDW LPDJH� KRZHYHU� VKRXOG QRW EH OHIW WR
PDJLF� $OWKRXJK IHZ SKRWRJUDSKHUV WKLQN RI FKHPLFDO IRUPXODV
ZKHQ WKH\ ZDQW WR LPSURYH WKHLU SULQWV� GHYHORSHUV FDQ EH DQ
DGGLWLRQDO FUHDWLYH WRRO ZKHQ XVHG NQRZOHGJHDEO\� $OO SKRWRJUD�
SKHUV VKRXOG NQRZ ZK\ D GHYHORSHU ZRUNV WKH ZD\ LW GRHV DQG ZKDW
WKH\ FDQ GR WR FKDQJH D GHYHORSHU·V HIIHFW RQ D SULQW� 7KLV PHDQV
OHDUQLQJ VRPHWKLQJ DERXW D GHYHORSHU·V FKHPLFDO PDNHXS�

67$1'$5' '(9(/23(5 &+(0,&$/6

0RVW GHYHORSHUV IRU ILOP DQG SDSHU FRQVLVW RI WKH VDPH ILYH
FKHPLFDOV XVHG LQ GLIIHUHQW FRPELQDWLRQV� (DFK KDV D VSHFLILF DQG
FRPSOHPHQWDU\ IXQFWLRQ LQ D IRUPXOD� %URNHQ GRZQ E\ IXQFWLRQ�
WKHVH ILYH FKHPLFDOV DUH WZR UHGXFLQJ DJHQWV� D SUHVHUYDWLYH� DQ
DFFHOHUDWRU� DQG D UHVWUDLQHU�

5HGXFLQJ $JHQWV

$ UHGXFLQJ DJHQW LV WKH DFWLYH LQJUHGLHQW LQ D GHYHORSHU� 'XULQJ
GHYHORSPHQW� D UHGXFLQJ DJHQW FRQYHUWV WKH PLON\ ZKLWH H[SRVHG
VLOYHU KDOLGHV WR EODFN PHWDOOLF VLOYHU� ,W LV WKLV PHWDOOLF VLOYHU WKDW
IRUPV WKH YLVLEOH LPDJH�

3KRWRJUDSKLF &KHPLVWU\³
&UHDWLQJ D 'HYHORSHU

&KDSWHU�
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6WDQGDUG SDSHU GHYHORSHUV� VXFK DV .RGDN·V 'HNWRO DQG
,OIRUG·V ,'���� FRQWDLQ WZR UHGXFLQJ DJHQWV� PHWRO
 DQG K\GUR�
TXLQRQH� 7KHVH WZR FKHPLFDOV FRPSOHPHQW HDFK RWKHU� PHWRO
FRQWUROV WKH RYHUDOO GHYHORSPHQW RI WRQHV DQG K\GURTXLQRQH
HQKDQFHV WKH GDUN VKDGRZV�

6RPH GHYHORSHUV FRQWDLQ UHGXFLQJ DJHQWV RWKHU WKDQ PHWRO DQG
K\GURTXLQRQH� 7KH PRVW FRPPRQ RI WKHVH DOWHUQDWLYH UHGXFLQJ
DJHQWV DUH SKHQLGRQH� JO\FLQ� DQG GLDPLQRSKHQRO �DOVR NQRZQ DV
DPLGRO�� 3KHQLGRQH DQG JO\FLQ DUH XVXDOO\ XVHG LQ FRPELQDWLRQ ZLWK
K\GURTXLQRQH� DPLGRO RIWHQ DSSHDUV E\ LWVHOI LQ GHYHORSHU
IRUPXODV�

3UHVHUYDWLYH

$ SUHVHUYDWLYH SUHYHQWV WKH UHGXFLQJ DJHQWV LQ D GHYHORSHU IURP
FRPELQLQJ ZLWK R[\JHQ PROHFXOHV LQ WKH DLU� D SURFHVV NQRZQ DV
R[LGDWLRQ� $Q R[LGL]HG UHGXFLQJ DJHQW KDV UHOHDVHG LWV HQHUJ\
FRPELQLQJ ZLWK R[\JHQ DQG FDQ QR ORQJHU UHGXFH VLOYHU KDOLGHV�

%HFDXVH LW LV FKHDS DQG HIILFLHQW� WKH PRVW SRSXODU SUHVHUYDWLYH
LQ SKRWRJUDSKLF GHYHORSHUV �DV ZHOO DV PDQ\ SDFNDJHG IRRGV� LV
VRGLXP VXOILWH� 6RGLXP VXOILWH LV XVXDOO\ VROG LQ RQH RI WZR IRUPV�
DQK\GURXV �VRPHWLPHV FDOOHG GHVLFFDWHG� RU FU\VWDO� 0RVW GHYHORSHU
IRUPXODV SXEOLVKHG LQ WKH 8QLWHG 6WDWHV VSHFLI\ WKH DQK\GURXV IRUP
RI VRGLXP VXOILWH� %HFDXVH WKH FKHPLFDO DFWLYLW\ RI WKH WZR IRUPV LV
GLIIHUHQW� XVH WKH VRGLXP VXOILWH FRQYHUVLRQ WDEOH LQ $SSHQGL[ '�
´&KHPLFDO &RQYHUVLRQV DQG 6XEVWLWXWLRQV�µ LI \RX KDYH RQH IRUP RI
VRGLXP VXOILWH DQG D IRUPXOD VSHFLILHV WKH RWKHU�

6RGLXP 6XOILWH DQG *UDLQ 6L]H

,Q DGGLWLRQ WR LWV UROH DV D SUHVHUYDWLYH� VRGLXP VXOILWH DIIHFWV WKH
VWUXFWXUH RI WKH VLOYHU JUDLQV LQ D SKRWRJUDSKLF LPDJH� 'XULQJ
GHYHORSPHQW� VRGLXP VXOILWH DFWV RQ WKH VXUIDFH RI VLOYHU KDOLGH
SDUWLFOHV WR UHGXFH WKHLU WHQGHQF\ WR FOXPS WRJHWKHU DQG IRUP
ODUJHU� PRUH YLVLEOH PDVVHV RI PHWDOOLF VLOYHU� 7KH JUHDWHU WKH FRQ�
FHQWUDWLRQ RI VRGLXP VXOILWH� WKH VPDOOHU WKH FOXPSV RI VLOYHU SDU�
WLFOHV LQ WKH ILQDO LPDJH� $ UHODWLYHO\ ORZ FRQFHQWUDWLRQ RI VRGLXP
VXOILWH DOORZV ODUJHU� PRUH YLVLEOH FOXPSV RI VLOYHU WR IRUP�

)LOP GHYHORSHUV� VXFK DV .RGDN·V '���� WKDW FODLP WR EH ´ILQH
JUDLQµ GHYHORSHUV FRQWDLQ ODUJH DPRXQWV RI VRGLXP VXOILWH� $O�
WKRXJK WKH VDPH HIIHFW WDNHV SODFH LQ SULQW GHYHORSHUV� WKH JUDLQ
VWUXFWXUH LVQ·W YLVLEOH DQG WKH UROH RI VRGLXP VXOILWH LQ SULQW GHYHORS�
HUV LV SULPDULO\ DV D SUHVHUYDWLYH�

$FFHOHUDWRU

$Q DFFHOHUDWRU HQKDQFHV WKH UHDFWLRQ RI UHGXFLQJ DJHQWV� )RUPXODV
FRQWDLQ DQ DFFHOHUDWRU SULPDULO\ EHFDXVH UHGXFLQJ DJHQWV DUH WKH
PRVW H[SHQVLYH FKHPLFDOV LQ D GHYHORSHU� $Q DFFHOHUDWRU DOORZV
VPDOOHU DPRXQWV RI D UHGXFLQJ DJHQW WR DGHTXDWHO\ GHYHORS DQ
LPDJH�

6RGLXP FDUERQDWH �ZDVKLQJ VRGD� LV WKH PRVW FRPPRQO\
XVHG DFFHOHUDWRU LQ SKRWRJUDSKLF GHYHORSHUV XVLQJ PHWRO DQG


 0HWRO �S�PHWK\ODPLQRSKHQRO VXOIDWH� LV DOVR FRPPRQO\ NQRZQ E\ LWV .RGDN

 SURSULHWDU\ QDPH� (ORQ� 2WKHU OHVV�SRSXODU WUDGH QDPHV IRU WKLV FKHPLFDO

 LQFOXGH $WROR� 0RQRO� 3LFWRO� 5KRGRO� DQG 9LWHURO�
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K\GURTXLQRQH� ,W DFWV DV DQ DFFHOHUDWRU E\ LQFUHDVLQJ D GHYHORSHU·V
DONDOLQLW\� 7KH PRUH DONDOLQH WKH VROXWLRQ� WKH PRUH DFWLYH WKH
UHGXFLQJ DJHQWV�

6RGLXP FDUERQDWH LV XVXDOO\ VROG LQ RQH RI WZR IRUPV� DQK\GURXV
RU PRQRK\GUDWH� ,Q DGGLWLRQ� VRGLXP FDUERQDWH LV VRPHWLPHV IRXQG LQ
FU\VWDO IRUP� 0RQRK\GUDWH LV WKH RQO\ FKHPLFDOO\ VWDEOH IRUP RI
VRGLXP FDUERQDWH� VR LI IRUPXOD \RX DUH XVLQJ VSHFLILHV D GLIIHUHQW
IRUP� \RX VKRXOG FRQYHUW WKDW DPRXQW WR PRQRK\GUDWH� 8VH WKH
VRGLXP FDUERQDWH FRQYHUVLRQ WDEOH LQ $SSHQGL[ '� ´&KHPLFDO
&RQYHUVLRQV DQG 6XEVWLWXWLRQVµ WR PDNH WKLV FRQYHUVLRQ�

5HVWUDLQHU

$ UHVWUDLQHU LQKLELWV GHYHORSHU DFWLYLW\� $OWKRXJK LW PLJKW VRXQG OLNH
D FRQWUDGLFWLRQ WR LQFOXGH D UHVWUDLQHU LQ D GHYHORSHU WKDW DOVR
FRQWDLQV DQ DFFHOHUDWRU� WKH WZR ZRUN LQ D FRPSOHPHQWDU\ IDVKLRQ� $
GHYHORSHU ZLWK HQRXJK DFFHOHUDWRU WR GHYHORS D VWURQJ VKDGRZ WRQH
ZLOO DOVR UHGXFH VRPH XQH[SRVHG VLOYHU LQ WKH KLJKOLJKWV ZKHUH LW
LVQ·W ZDQWHG� 7KLV WRQH LV UHIHUUHG WR DV FKHPLFDO IRJ� DQG LW LV VLPLODU
LQ DSSHDUDQFH WR VDIHOLJKW IRJ� $ FRUUHFWO\ IRUPXODWHG GHYHORSHU
FRQWDLQV MXVW HQRXJK UHVWUDLQHU WR GHOD\ WKH DSSHDUDQFH RI FKHPLFDO
IRJ LQ WKH KLJKOLJKWV XQWLO DIWHU WKH RWKHU DUHDV RI WKH LPDJH DUH
IXOO\ GHYHORSHG�

0RVW GHYHORSHUV XVH WKH FKHPLFDO SRWDVVLXP EURPLGH DV D
UHVWUDLQHU� DOWKRXJK WKHUH DUH FRPPHUFLDOO\ DYDLODEOH DQWL�IRJJDQWV
WKDW KDYH VLPLODU HIIHFWV� 7KH PRVW SRSXODU RI WKHVH SURGXFWV LV
.RGDN·V $QWL�)RJ 1R� � DQG (GZDO·V /LTXLG 2UWKD]LWH�

:DWHU

$OO GHYHORSHUV WKDW \RX PL[ IURP GU\ FKHPLFDOV DUH GLVVROYHG LQ
ZDWHU� (YHQ ZKHQ GHYHORSHUV FRPH LQ FRQFHQWUDWHG OLTXLG IRUP� \RX
VWLOO XVH ZDWHU WR GLOXWH WKHP� 8VXDOO\� WKH VOLJKW LPSXULWLHV IRXQG LQ
PRVW WDS ZDWHU DUHQ·W D VLJQLILFDQW IDFWRU LQ WKH DFWLYLW\ RI D
GHYHORSHU�

,Q VRPH ORFDWLRQV� WKLV LVQ·W WUXH� 7KH PXQLFLSDO ZDWHU VXSSO\
LQ SDUWV RI $UL]RQD� IRU H[DPSOH� FRQWDLQV ODUJH DPRXQWV RI DONDOLQH
FKHPLFDOV WKDW DFW OLNH DFFHOHUDWRUV� 3ULQWV PDGH LQ GHYHORSHUV
PL[HG ZLWK WKLV ZDWHU FDQ ORRN JUD\ DQG PXGG\ GXH WR DGGLWLRQDO
FKHPLFDO IRJ�

,I \RX KDYH GRXEWV DERXW WKH TXDOLW\ RI WKH ZDWHU LQ \RXU DUHD�
UXQ D WHVW XVLQJ LGHQWLFDO GHYHORSHUV� RQH PL[HG ZLWK WDS ZDWHU DQG
WKH RWKHU PL[HG ZLWK GLVWLOOHG ZDWHU� ,I \RX FDQ GHWHFW D GLIIHUHQFH
EHWZHHQ SULQWV GHYHORSHG LQ WKHVH WZR GHYHORSHUV� WKHQ \RX PLJKW
ZDQW WR XVH GLVWLOOHG ZDWHU RU ZDWHU SURFHVVHG E\ UHYHUVH RVPRVLV
ILOWUDWLRQ WR PL[ DQG GLOXWH DOO RI \RXU GHYHORSHUV�
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7DS :DWHU RU 'LVWLOOHG"

6KRXOG \RX XVH WDS ZDWHU RU GLVWLOOHG ZDWHU IRU PL[LQJ GHYHORSHUV"

3UHSDFNDJHG GHYHORSHUV� VXFK DV .RGDN·V 'HNWRO RU ,OIRUG·V ,'����
LQFOXGH FKHPLFDOV WR FRQWURO �RU EXIIHU� WKH HIIHFWV RI WKH PRVW
FRPPRQ LPSXULWLHV DQG S+ YDULDEOHV LQ PXQLFLSDO ZDWHU VXSSOLHV�
7KH SXEOLVKHG IRUPXODV IRU WKHVH VDPH GHYHORSHUV GR QRW JHQHUDOO\
LQFOXGH WKHVH DGGLWLYHV� :KHQ \RX PL[ \RXU RZQ GHYHORSHUV IURP
IRUPXODV� WKHUHIRUH� WKH\ DUH PRUH VXVFHSWLEOH WR YDULDWLRQV LQ ZDWHU
SXULW\ WKDQ WKHLU SUHSDFNDJHG HTXLYDOHQWV�

7R PDLQWDLQ FRQVLVWHQF\ ZKHQ \RX PL[ GHYHORSHUV IURP IRUPXODV�
DOZD\V XVH GLVWLOOHG ZDWHU RU ZDWHU SURFHVVHG E\ UHYHUVH RVPRVLV
ILOWUDWLRQ� :LWK SUHSDFNDJHG GHYHORSHUV� WKLV SUHFDXWLRQ JHQHUDOO\
LVQ·W QHFHVVDU\� 7DS ZDWHU ZRUNV ILQH� H[FHSW LQ FDVHV ZKHUH WKH
ZDWHU VXSSO\ FRQWDLQV GLVVROYHG LURQ RU FRSSHU FRPSRXQGV ZKLFK
FDQ FDXVH SUREOHPV IRU YLUWXDOO\ DQ\ GHYHORSHU� 7KLV LV D PRUH OLNHO\
SUREOHP ZLWK ZHOO ZDWHU WKDQ PXQLFLSDO ZDWHU VXSSOLHV�

,I GLVWLOOHG RU ILOWHUHG ZDWHU LV XQDYDLODEOH� DGG � JUDP RI XQDG�
MXVWHG VRGLXP KH[DPHWDSKRVSKDWH �SKRWRJUDSKLF JUDGH FDOJRQ� WR
WKH VWRFN VROXWLRQ� 7KLV ZLOO VLPXODWH WKH HIIHFW RI WKH EXIIHULQJ
DJHQWV LQ SUHSDFNDJHG GHYHORSHUV�

2%7$,1,1* '$5.5220 &+(0,&$/6

2EWDLQLQJ FKHPLFDOV ZLWK ZKLFK WR PDNH D GHYHORSHU LV QRW GLIILFXOW�
2QH� DQG ILYH�SRXQG FRQWDLQHUV RI VWDQGDUG GHYHORSHU FKHPLFDOV
DUH XVXDOO\ FRPPRQ LWHPV LQ SKRWRJUDSK\ VWRUHV WKDW FDUU\ .RGDN
SUHSDFNDJHG GHYHORSHUV� IL[HUV� DQG VWRS EDWKV� ,I D VWRUH VHOOLQJ
.RGDN VXSSOLHV GRHVQ·W VWRFN WKHVH FKHPLFDOV� LW FDQ RUGHU WKHP
IRU \RX�

%H VXUH WKDW ZKHQ \RX EX\ RU RUGHU FKHPLFDOV \RX DUH VSHFLILF
DERXW ZKDW \RX ZDQW� 7KHUH LV D ODUJH GLIIHUHQFH� IRU H[DPSOH�
EHWZHHQ VRGLXP VXOILWH� ZKLFK \RX QHHG LQ TXDQWLW\� DQG VRGLXP
VXOIDWH� ZKLFK \RX ZLOO UDUHO\� LI HYHU� QHHG�

)RU VSHFLDO IRUPXODV� PDLO�RUGHU EXVLQHVVHV FDUU\ KDUG�WR�ILQG
FKHPLFDOV LQ VPDOO TXDQWLWLHV� <RX ZLOO ILQG WKH DGGUHVVHV RI VRPH RI
WKHVH EXVLQHVVHV LQ $SSHQGL[ *� ´6XSSOLHV�µ

0($685,1* 3+272*5$3+,& &+(0,&$/6

%HFDXVH \RX PXVW PHDVXUH SUHFLVH TXDQWLWLHV RI FKHPLFDOV� \RX
VKRXOG KDYH DFFHVV WR DQ DFFXUDWH VFDOH� 7ULSOH�EHDP ODERUDWRU\
VFDOHV DUH YHU\ DFFXUDWH EXW FDQ FRVW PRUH WKDQ D KXQGUHG GROODUV�
.LWFKHQ�W\SH RU GLHW VFDOHV DUH QRW DFFXUDWH HQRXJK DQG VKRXOG QRW
EH XVHG DQ\ZD\ LI \RX DOVR XVH WKHP WR ZHLJK IRRG� 2QH VFDOH WKDW LV
ERWK DFFXUDWH DQG LQH[SHQVLYH LV D PRGHO FDOOHG WKH &RXQWHU
%DODQFHZ� �)LJXUH ����� $FFXUDWH GLJLWDO VFDOHV DUH DOVR EHFRPLQJ
PRUH FRPPRQ DQG OHVV H[SHQVLYH� DQG DUH ZRUWK FRQVLGHULQJ�
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)LJXUH ����
5HGXFWLRQ� ���
VHH FURS PDUNV

:KHQHYHU \RX ZHLJK D TXDQWLW\ RI D FKHPLFDO� EH VXUH WR SODFH D
FOHDQ SLHFH RI SDSHU RQ WKH EDODQFH SODWIRUP DQG WR DGMXVW WKH VFDOH
WR FRPSHQVDWH IRU WKH H[WUD ZHLJKW� &UHDVLQJ WKH SDSHU LQ DW OHDVW
WZR GLUHFWLRQV FDQ KHOS NHHS VPDOO TXDQWLWLHV RI D GU\ SRZGHU LQ WKH
PLGGOH RI WKH SDSHU�

8VH D FOHDQ VSRRQ RU WKLQ VSDWXOD WR UHPRYH D VPDOO DPRXQW RI
WKH FKHPLFDO IURP WKH FRQWDLQHU DQG SODFH LW RQ WKH SDSHU� 7U\ WR
UHPRYH D TXDQWLW\ WKDW \RX HVWLPDWH LV OHVV WKDQ \RX ZLOO DFWXDOO\
QHHG� $GG PRUH JUDGXDOO\ XQWLO \RX KDYH WKH H[DFW DPRXQW� ,I \RX
UHPRYH PRUH RI D FKHPLFDO IURP LWV FRQWDLQHU WKDQ \RX QHHG� WKURZ
LW DZD\ LQVWHDG RI SXWWLQJ LW EDFN� RU \RX ULVN FRQWDPLQDWLQJ WKH
HQWLUH MDU�

1HYHU OHDYH D VSRRQ RU VSDWXOD LQ D FKHPLFDO FRQWDLQHU� 7KLV
SUDFWLFH FDQ FRQWDPLQDWH WKH FRQWDLQHU DQG FRYHU WKH KDQGOH RI WKH
XWHQVLO ZLWK FKHPLFDO GXVW� 7KH QH[W WLPH \RX SLFN XS WKH VSRRQ RU
VSDWXOD� \RXU VNLQ ZLOO FRPH LQ FRQWDFW ZLWK WKH GXVW�

0,;,1* 3+272*5$3+,& &+(0,&$/6

0RVW SKRWRJUDSKLF IRUPXODV OLVW ZDUP ZDWHU �EHWZHHQ ���q DQG
���q )� DV WKH ILUVW LQJUHGLHQW� 7KH ZDUPHU WKH ZDWHU� WKH IDVWHU
FKHPLFDOV GLVVROYH� %H FDUHIXO� KRZHYHU� QRW WR LQFUHDVH WKH
WHPSHUDWXUH RI WKH ZDWHU EH\RQG ZKDW LV UHFRPPHQGHG EHFDXVH WRR
KLJK D WHPSHUDWXUH FDXVHV VRPH FKHPLFDOV WR R[LGL]H SUHPDWXUHO\�
5HGXFLQJ DJHQWV� LQ SDUWLFXODU� DUH VHQVLWLYH WR KLJK WHPSHUDWXUHV�

$OZD\V PL[ FKHPLFDOV LQ WKH RUGHU LQ ZKLFK WKH\ DUH OLVWHG LQ D
IRUPXOD� DQG PDNH VXUH WKDW HDFK FKHPLFDO LV GLVVROYHG EHIRUH
DGGLQJ WKH QH[W RQH� 7KH RUGHU LV LPSRUWDQW EHFDXVH VRPH
FKHPLFDOV GRQ·W GLVVROYH LQ WKH SUHVHQFH RI RWKHU FKHPLFDOV� )RU
H[DPSOH� PHWRO ZRQ·W GLVVROYH LQ D VROXWLRQ FRQWDLQLQJ ODUJH
DPRXQWV RI VRGLXP VXOILWH�

2WKHU FKHPLFDOV SUHYHQW WKH R[LGDWLRQ RI D FKHPLFDO \RX DGG
ODWHU� )RU H[DPSOH� \RX VKRXOG DOZD\V DGG VRGLXP VXOILWH WR D
VROXWLRQ EHIRUH �RU YHU\ VKRUWO\ DIWHU� DGGLQJ K\GURTXLQRQH�
+\GURTXLQRQH R[LGL]HV UDSLGO\ ZKHQ PL[HG LQ D VROXWLRQ ZLWKRXW
VRGLXP VXOILWH�

)LQDOO\� IRUPXODV DOZD\V VWDUW ZLWK OHVV ZDWHU WKDQ WKH WRWDO
YROXPH RI WKH ILQDO VROXWLRQ� $IWHU PL[LQJ WKH GU\ FKHPLFDOV �ZKLFK
DGG WR WKH YROXPH RI WKH VROXWLRQ�� DGG HQRXJK FRRO ZDWHU WR EULQJ
WKH VROXWLRQ XS WR LWV ILQDO YROXPH� 7KLV HQVXUHV WKDW WKH PL[WXUH
KDV WKH FRUUHFW YROXPH DQG KHOSV EULQJ WKH VROXWLRQ GRZQ WR LWV
ZRUNLQJ WHPSHUDWXUH�

)LJXUH ��� $ WULSOH�EHDP EDODQFH

DQG D &RXQWHU %DODQFHZ VFDOH� 7KH
WULSOH�EHDP EDODQFH RQ WKH OHIW FDQ

PHDVXUH TXDQWLWLHV DV VPDOO DV ���

JUDP� ,W LV PRUH WKDQ DFFXUDWH
HQRXJK IRU SKRWRJUDSKLF DSSOLFD�

WLRQV� 7KH LQH[SHQVLYH SODVWLF VFDOH
RQ WKH ULJKW LVQ·W DV DFFXUDWH DV WKH

WULSOH�EHDP EDODQFH� EXW LW LV XVHIXO
IRU PRVW SXUSRVHV�
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&RQWDLQHUV IRU 0L[LQJ DQG 6WRUDJH

,Q DGGLWLRQ WR PDNLQJ VXUH WKDW \RXU PL[LQJ DQG VWRUDJH FRQWDLQHUV
DUH FOHDQ DQG IUHH RI UHVLGXDO FRQWDPLQDWLRQ� \RX VKRXOG SXW VRPH
WKRXJKW LQWR WKH PDWHULDOV IURP ZKLFK WKH FRQWDLQHUV DUH PDGH�

*ODVV LV D WUDGLWLRQDO FKRLFH� ,W LV HDV\ WR NHHS FOHDQ DQG FDUULHV
QR UHVLGXDO FRQWDPLQDWLRQ IURP XVH WR XVH� *ODVV LV IUDJLOH� KRZHYHU�
DQG FDQ EH VOLSSHU\ ZKHQ ZHW�

3ODVWLF FRQWDLQHUV DUH ZLGHO\ DYDLODEOH DQG GRQ·W EUHDN DV HDVLO\�
1RW DOO NLQGV RI SODVWLF ZRUN HTXDOO\ ZHOO IRU PL[LQJ DQG VWRULQJ
SKRWRJUDSKLF FKHPLFDOV� KRZHYHU�

/DERUDWRU\ JUDGH JUDGXDWHV DQG FRQWDLQHUV DUH XVXDOO\ PDGH
IURP KLJK GHQVLW\ SRO\HWK\OHQH RU SRO\SURS\OHQH� 3RO\HWK\OHQH LV
WRXJK� IOH[LEOH� VOLJKWO\ ZD[\� DQG WUDQVOXFHQW LQ DSSHDUDQFH�
3RO\SURS\OHQH LV OHVV IOH[LEOH� VPRRWK� DQG JORVV\ LQ DSSHDUDQFH�
%RWK DUH YHU\ UHVLVWDQW WR FRQWDPLQDWLRQ IURP FRPPRQ SKRWR�
JUDSKLF FKHPLFDOV� HYHQ GXULQJ ORQJ�WHUP VWRUDJH�

/HVV H[SHQVLYH SODVWLF FRQWDLQHUV DUH JHQHUDOO\ PDGH IURP
SRO\VW\UHQH RU SRO\FDUERQDWH� ZKLFK LV VOLFN� JORVV\� VPRRWK LQ
DSSHDUDQFH� DQG HDV\ WR FUDFN� 7KLV PDWHULDO LV DFFHSWDEOH IRU PRVW
SXUSRVHV� WKRXJK LW DEVRUEV FKHPLFDOV VOLJKWO\ GXULQJ ORQJ�WHUP
VWRUDJH� %HFDXVH RI WKLV \RX VKRXOG RQO\ XVH SRO\VW\UHQH RU
SRO\FDUERQDWH VWRUDJH FRQWDLQHUV IRU D VLQJOH FKHPLFDO� )RU
H[DPSOH� QHYHU VWRUH D GHYHORSHU LQ D SRO\VW\UHQH FRQWDLQHU WKDW
\RX SUHYLRXVO\ XVHG WR VWRUH VWRS EDWK� DV WKHUH LV D SRVVLELOLW\ RI
UHVLGXDO VWRS EDWK FRQWDPLQDWLQJ WKH GHYHORSHU�

:KHQ FRQVLGHULQJ D SODVWLF FRQWDLQHU� FKHFN WKH 6RFLHW\ RI
3ODVWLFV ,QGXVWU\ �63,� FRGH QXPEHU XVXDOO\ IRXQG RQ WKH ERWWRP RI
WKH FRQWDLQHU WR GHWHUPLQH LWV FRPSRVLWLRQ�

&5($7,1* $ 35,17 '(9(/23(5

7KH EHVW ZD\ WR OHDUQ DERXW GHYHORSHU IRUPXODV LV WR FUHDWH \RXU
RZQ� 7KLV QHHG QRW EH D FRPSOH[ SURFHVV� <RX FDQ PDNH D SHUIHFWO\
IXQFWLRQDO �LI QRW H[DFWO\ UHSURGXFLEOH� SDSHU GHYHORSHU ZLWK D IHZ
FKHPLFDOV� VRPH ZDWHU� DQG VLPSOH PHDVXULQJ VSRRQV�

7KH IROORZLQJ VHFWLRQV GHVFULEH DQ H[SHULPHQW LQ ZKLFK \RX
FUHDWH \RXU RZQ GHYHORSHU� PDNH SULQWV GXULQJ GLIIHUHQW VWDJHV RI
WKH SURFHVV� DQG WKHQ FRPSDUH WKH SULQWV� 7KH JRDO RI WKLV H[SHUL�
PHQW LV WR SURYLGH D WDQJLEOH GHPRQVWUDWLRQ RI WKH SURSHUWLHV RI
HDFK FKHPLFDO FRPSRQHQW DQG KRZ WKH\ DOO IXQFWLRQ WRJHWKHU LQ
D GHYHORSHU�

0DWHULDOV

)RU WKLV H[HUFLVH� \RX VKRXOG SUHSDUH \RXU GDUNURRP IRU SULQWLQJ DV
\RX QRUPDOO\ GR� ,Q DGGLWLRQ� \RX QHHG WKH IROORZLQJ�
: D QHJDWLYH WKDW FRQWDLQV DQ HYHQ UDQJH RI WRQHV DQG WKDW SULQWV
ZHOO RQ JUDGH � SDSHU ZLWKRXW EXUQLQJ RU GRGJLQJ

: WKUHH DGGLWLRQDO WUD\V IRU GHYHORSHUV �IRU D WRWDO RI IRXU�

: D VHW RI LQH[SHQVLYH PHDVXULQJ VSRRQV �QRW WKH VDPH PHDVXULQJ
VSRRQV WKDW \RX XVH WR SUHSDUH IRRG�

: VPDOO TXDQWLWLHV RI HDFK RI WKH ILYH VWDQGDUG GHYHORSHU FKHPL�
FDOV� PHWRO �RU (ORQ�� K\GURTXLQRQH� VRGLXP VXOILWH� VRGLXP FDU�
ERQDWH� DQG SRWDVVLXP EURPLGH �D RQH�SRXQG FRQWDLQHU RI HDFK
LV PRUH WKDQ HQRXJK�

63, FRGH IRU SRO\VW\�

UHQH� VOLFN� JORVV\�
VPRRWK� HDV\ WR

FUDFN�

63, FRGH IRU KLJK

GHQVLW\ SRO\HWK\OHQH�
WRXJK� IOH[LEOH� DQG

WUDQVOXFHQW�

63, FRGH IRU SRO\SURS\�

OHQH� KDUG� VPRRWK�
DQG JORVV\�

�

�

�
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6HWXS

6HW \RXU HQODUJHU WR PDNH DQ DSSUR[LPDWHO\ � ð � LQFK SULQW RI WKH
WHVW QHJDWLYH� &OHDU VRPH VSDFH LQ WKH GDUNURRP VLQN IRU WKH
DGGLWLRQDO GHYHORSHU WUD\V� %HJLQ E\ SODFLQJ WZR RI WKH DGGLWLRQDO
WUD\V VLGH E\ VLGH QHDU \RXU XVXDO GHYHORSHU WUD\� 3ODFH DSSUR[L�
PDWHO\ � TXDUWV �RU � OLWHUV� RI ��q ) ���q &� ZDWHU LQ HDFK
�)LJXUH �����

� TXDUWV ZDWHU � TXDUWV ZDWHU

5LJKW 7UD\/HIW 7UD\

3URFHGXUH

� 5XQ DQ H[SRVXUH WHVW WR ILQG WKH FRUUHFW H[SRVXUH IRU D SULQW RQ
JUDGH � SDSHU GHYHORSHG QRUPDOO\ LQ \RXU XVXDO SDSHU GHYHORS�
HU� /DEHO WKLV SULQW WKH FRQWURO SULQW� ZULWLQJ ZLWK D VRIW OHDG
SHQFLO RQ WKH EDFN� <RX FDQ UHPRYH WKH WUD\ FRQWDLQLQJ \RXU
QRUPDO SDSHU GHYHORSHU IURP \RXU VLQN DW WKLV WLPH LI \RX QHHG
WKH H[WUD VSDFH�
5HPHPEHU WR VWRS� IL[� DQG ZDVK HDFK SULQW LQ WKLV H[SHULPHQW LQ \RXU
QRUPDO PDQQHU�

� ([SRVH QLQH PRUH SLHFHV RI JUDGH � SDSHU IRU WKH VDPH WLPH DV
WKH FRQWURO SULQW� DQG SODFH WKHP LQ D OLJKW�WLJKW FRQWDLQHU� VXFK
DV DQ ROG SDSHU ER[�

� 6WLU WKH IROORZLQJ FKHPLFDOV LQWR WKH WZR GHYHORSHU WUD\V ILOOHG
ZLWK ZDWHU�
D� ,Q WKH OHIW WUD\� DGG � OHYHO WHDVSRRQV RI K\GURTXLQRQH DQG
D� � KHDSLQJ WDEOHVSRRQV RI VRGLXP VXOILWH� �$GG D SLQFK RI WKH
D� VRGLXP VXOILWH EHIRUH VWLUULQJ LQ WKH K\GURTXLQRQH��
E� ,Q WKH ULJKW WUD\� DGG � OHYHO WHDVSRRQV RI PHWRO �(ORQ� DQG
D� � KHDSLQJ WDEOHVSRRQV RI VRGLXP VXOILWH�

� TXDUWV ZDWHU

� WVS� K\GURTXLQRQH

� WEVS� VRGLXP VXOILWH

� TXDUWV ZDWHU

� WVS� PHWRO �(ORQ�

� WEVS� VRGLXP VXOILWH

5LJKW 7UD\/HIW 7UD\

� D� /DEHO RQH SLHFH RI H[SRVHG SDSHU /� �RQ WKH EDFN� DQG
D� GHYHORS LW LQ WKH OHIW WUD\ IRU � PLQXWHV�
E� /DEHO D VHFRQG SLHFH RI H[SRVHG SDSHU 5� DQG GHYHORS LW LQ
D� WKH ULJKW WUD\ IRU � WR � PLQXWHV�

� 6WLU � WDEOHVSRRQV RI VRGLXP FDUERQDWH LQWR HDFK WUD\�
1RW DOO WKH VRGLXP FDUERQDWH ZLOO GLVVROYH� WKLV LV QRUPDO�

)LJXUH ��� ,QLWLDO WUD\ VHWXS IRU SULQW

GHYHORSHU H[SHULPHQW�
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� TXDUWV ZDWHU

� WVS� K\GURTXLQRQH

� WEVS� VRGLXP VXOILWH

� WEVS� VRGLXP FDUERQDWH

� TXDUWV ZDWHU

� WVS� PHWRO �(ORQ�

� WEVS� VRGLXP VXOILWH

� WEVS� VRGLXP FDUERQDWH

5LJKW 7UD\/HIW 7UD\

� D� /DEHO D SLHFH RI H[SRVHG SDSHU /� DQG GHYHORS LW LQ WKH OHIW
D� WUD\ IRU � PLQXWHV�
E� /DEHO D SLHFH RI H[SRVHG SDSHU 5� DQG GHYHORS LW LQ WKH ULJKW
D� WUD\ IRU � PLQXWHV�

� 6WLU ô WHDVSRRQ RI SRWDVVLXP EURPLGH LQWR HDFK WUD\�

� TXDUWV ZDWHU

� WVS� K\GURTXLQRQH

� WEVS� VRGLXP VXOILWH

� WEVS� VRGLXP FDUERQDWH

ô WVS� SRWDVVLXP EURPLGH

� TXDUWV ZDWHU

� WVS� PHWRO �(ORQ�

� WEVS� VRGLXP VXOILWH

� WEVS� VRGLXP FDUERQDWH

ô WVS� SRWDVVLXP EURPLGH

5LJKW 7UD\/HIW 7UD\

� D� /DEHO D SLHFH RI H[SRVHG SDSHU /� DQG GHYHORS LW LQ WKH OHIW
D� WUD\ IRU � PLQXWHV�
D� :LWK VRPH HQODUJLQJ SDSHUV� \RX PD\ QRW VHH DQ LPDJH HYHQ DIWHU IRXU
D� PLQXWHV LQ WKH GHYHORSHU�
E� /DEHO D SLHFH RI H[SRVHG SDSHU 5� DQG GHYHORS LW LQ WKH ULJKW
D� WUD\ IRU � PLQXWHV�

� 3ODFH D WKLUG GHYHORSHU WUD\ EHWZHHQ WKH ULJKW DQG OHIW WUD\V� ,Q
WKH WKLUG WUD\ FRPELQH �� RXQFHV �RU ��� PO� RI WKH PL[WXUH
IURP HDFK WUD\�

5LJKW 7UD\/HIW 7UD\ &HQWHU 7UD\

�� R] �� R]

�� /DEHO D SLHFH RI H[SRVHG SDSHU &� DQG GHYHORS LW LQ WKH FHQWHU
WUD\ IRU � PLQXWHV�

�� 7R WKH FHQWHU WUD\� DGG � TXDUW �RU ���� PO� RI WKH PL[WXUH IURP
WKH OHIW WUD\�

5LJKW 7UD\/HIW 7UD\ &HQWHU 7UD\

� TXDUW

�� /DEHO D SLHFH RI H[SRVHG SDSHU &� DQG GHYHORS LW LQ WKH FHQWHU
WUD\ IRU � PLQXWHV�
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�� 7R WKH UHPDLQLQJ FRQWHQWV RI WKH OHIW WUD\ ��� RXQFHV RU ��� PO��
DGG WKH UHPDLQLQJ FRQWHQWV RI WKH ULJKW WUD\ ��õ TXDUWV RU
���� PO��

5LJKW 7UD\/HIW 7UD\ &HQWHU 7UD\

UHPDLQLQJ FRQWHQWV ��õ TXDUWV�

�� /DEHO D SLHFH RI H[SRVHG SDSHU &� DQG GHYHORS LW LQ WKH OHIW WUD\
IRU � PLQXWHV�

(YDOXDWLQJ WKH 7HVW

:KHQ DOO RI WKH SULQWV KDYH EHHQ ZDVKHG DQG DUH GU\� VWXG\ WKHP�
VWDUWLQJ ZLWK WKH FRQWURO SULQW� WR OHDUQ ZKDW KDV KDSSHQHG DV \RX
DGGHG HDFK FKHPLFDO WR \RXU GHYHORSHU� 7KH ILJXUHV WKDW DFFRPSDQ\
WKH IROORZLQJ GHVFULSWLRQV LOOXVWUDWH SULQWV WKDW ZHUH SURFHVVHG LQ
WKH PDQQHU GHVFULEHG LQ WKH H[SHULPHQW� 8VH WKHVH LOOXVWUDWLRQV WR
FRPSDUH ZLWK WKH UHVXOWV IURP \RXU RZQ WHVW� <RXU UHVXOWV PD\ YDU\
IURP WKH LOOXVWUDWLRQV� EXW WKH\ VKRXOG EH VLPLODU�

7KH &RQWURO 3ULQW

7KH FRQWURO SULQW �)LJXUH ���� VKRXOG KDYH D QRUPDO FRQWUDVW DQG
DQ HYHQ UDQJH RI WRQHV VLQFH \RX VHOHFWHG D QHJDWLYH ZLWK WKRVH
TXDOLWLHV� (DFK RI WKH WRQHV VKRXOG DSSHDU IXOO\ GHYHORSHG ZLWK
EULJKW DQG OXPLQRXV KLJKOLJKWV DQG GDUN DQG GHWDLOHG VKDGRZV�

$V \RX H[DPLQH HDFK RI WKH WHVW SULQWV� FRPSDUH WKHP ZLWK WKH
WRQHV LQ WKH FRQWURO SULQW� 7KH GLIIHUHQFHV \RX REVHUYH VKRXOG
LQGLFDWH KRZ HDFK FKHPLFDO LQ WKH GHYHORSHU DIIHFWV WKH LPDJH�

)LJXUH ����
5HGXFWLRQ� ���

3ULQWV 'HYHORSHG LQ 5HGXFLQJ $JHQW DQG 3UHVHUYDWLYH

'HSHQGLQJ RQ \RXU WHVW LPDJH� WKH /� SULQW �)LJXUH ���D�� GHYHO�
RSHG LQ K\GURTXLQRQH DQG VRGLXP VXOILWH� PLJKW KDYH D WUDFH RI DQ

)LJXUH ��� 7KH FRQWURO SULQW� 7KLV
SULQW KDV D IXOO UDQJH RI WRQHV IURP
WKH WH[WXUH RI WKH VQRZ LQ WKH IRUH�
JURXQG WR WKH GHWDLO LQ WKH EDUN RI
WKH WUHH WUXQNV�
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LPDJH� RU LW PLJKW EH FRPSOHWHO\ EODQN� +\GURTXLQRQH LV D YHU\
ZHDN UHGXFLQJ DJHQW E\ LWVHOI� $ K\GURTXLQRQH DQG VRGLXP VXOILWH
VROXWLRQ GRHVQ·W KDYH HQRXJK VWUHQJWK� RU UHGXFWLRQ SRWHQWLDO� WR
SURGXFH D XVDEOH LPDJH�

7KH 5� SULQW �)LJXUH ���E�� GHYHORSHG LQ PHWRO DQG VRGLXP
VXOILWH� FRQWDLQV DQ LPDJH� DOWKRXJK WKH VKDGRZV DUH QRW DV GDUN DV
LQ WKH FRQWURO SULQW DQG VRPH RI WKH KLJKOLJKWV DUH PLVVLQJ WH[WXUH�
,Q UHODWLRQ WR K\GURTXLQRQH� PHWRO KDV �� WLPHV WKH UHGXFWLRQ
SRWHQWLDO� ,Q IDFW� LW LV SRVVLEOH WR KDYH D IXOO\ IXQFWLRQDO GHYHORSHU
FRQWDLQLQJ MXVW PHWRO DQG VRGLXP VXOILWH� $Q H[DPSOH RI WKLV NLQG RI
GHYHORSHU LV '���� D .RGDN ILOP GHYHORSHU DYDLODEOH DV D SXEOLVKHG
IRUPXOD RQO\� '��� LV D ORZ�FRQWUDVW GHYHORSHU� XVHIXO ZKHQ ILOP LV
VKRW LQ KLJK�FRQWUDVW OLJKWLQJ�

�D� /�� K\GURTXLQRQH DQG VRGLXP VXOILWH �E� 5�� PHWRO �(ORQ� DQG VRGLXP VXOILWH

)LJXUH ���� �E�
5HGXFWLRQ� ���

3ULQWV 'HYHORSHG LQ 5HGXFLQJ $JHQW� 3UHVHUYDWLYH� DQG
$FFHOHUDWRU

7KH /� SULQW �)LJXUH ���D� VKRXOG VKRZ WUDFHV RI DQ LPDJH�
LQGLFDWLQJ WKDW WKH DGGLWLRQ RI VRGLXP FDUERQDWH KDV LQFUHDVHG WKH
DELOLW\ RI K\GURTXLQRQH WR GHYHORS DQ LPDJH� 7KLV LPDJH� KRZHYHU�
KDV OLWWOH GHWDLO LQ WKH KLJKOLJKWV DQG� RYHUDOO� ODFNV PXFK RI WKH
WRQDOLW\ RI WKH FRQWURO SULQW� $OWKRXJK WKH K\GURTXLQRQH VROXWLRQ LV
VWLOO YHU\ ZHDN� WKLV LPDJH VKRZV KRZ K\GURTXLQRQH SULPDULO\
DIIHFWV WKH GDUNHU LPDJH�

7KH 5� SULQW �)LJXUH ���E� VKRZV D PXFK PRUH IXOO\ GHYHORSHG
LPDJH WKDQ /�� ,I \RX FRPSDUH WKH KLJKOLJKWV RI 5� WR WKH FRQWURO
SULQW� \RX VKRXOG QRWLFH WKDW WKH KLJKOLJKWV DSSHDU VOLJKWO\ GDUNHU
LQ 5�� 7KH DGGLWLRQ RI VRGLXP FDUERQDWH WR WKH PHWRO DQG VRGLXP
VXOILWH LQFUHDVHV WKH DFWLYLW\ RI PHWRO WR WKH SRLQW WKDW FKHPLFDO IRJ
EHJLQV WR DSSHDU LQ WKH KLJKOLJKWV�

)LJXUH ��� 3ULQWV GHYHORSHG LQ
UHGXFLQJ DJHQW DQG SUHVHUYDWLYH� 7KH
/� SULQW LV EODQN� 7KH 5� SULQW KDV QR
WH[WXUH LQ WKH EULJKWHVW KLJKOLJKWV�
DQG WKH WUHH WUXQNV DUH OLJKWHU WKDQ
WKH\ DUH LQ WKH FRQWURO SULQW�



��3KRWRJUDSKLF &KHPLVWU\³&UHDWLQJ D 'HYHORSHU

�D� /�� +\GURTXLQRQH� VRGLXP VXOILWH�
�D� DQG VRGLXP FDUERQDWH

�E� 5�� PHWRO �(ORQ�� VRGLXP VXOILWH�
�E� DQG VRGLXP FDUERQDWH

)LJXUH ���� �E�
5HGXFWLRQ� ���

)LJXUH ���� �D�
5HGXFWLRQ� ���

3ULQWV 'HYHORSHG LQ 5HGXFLQJ $JHQW� 3UHVHUYDWLYH�
$FFHOHUDWRU� DQG 5HVWUDLQHU

7KH LPDJH LQ WKH /� SULQW �)LJXUH ���D� LV QRWLFHDEO\ OLJKWHU DQG
IDLQWHU WKDQ LW ZDV LQ WKH /� SULQW� 6RPH SDSHU EUDQGV� LQ IDFW� PD\
KDYH WURXEOH SURGXFLQJ DQ\ LPDJH DW DOO� 7KH DGGLWLRQ RI SRWDVVLXP
EURPLGH KDV JUHDWO\ UHGXFHG WKH DELOLW\ RI WKH K\GURTXLQRQH
VROXWLRQ WR GHYHORS DQ LPDJH�

7KH 5� SULQW �)LJXUH ���E� KDV FKDQJHG LQ D VXEWOH ZD\
FRPSDUHG WR WKH 5� SULQW� 1RWLFH KRZ WKH KLJKOLJKWV LQ 5� DSSHDU
EULJKWHU DQG ´FOHDQHUµ WKDQ WKH\ GR LQ 5�� 7KH DGGLWLRQ RI
SRWDVVLXP EURPLGH KDV UHPRYHG WKH FKHPLFDO IRJ DQG LQFUHDVHG WKH
DSSHDUDQFH RI FRQWUDVW� 3RWDVVLXP EURPLGH FRPSOHPHQWV WKH
VRGLXP FDUERQDWH LQ D GHYHORSHU WR SURGXFH UHODWLYHO\ GDUN VKDGRZV
DQG EULJKW� FOHDU KLJKOLJKWV�

)LJXUH ���� �E�
5HGXFWLRQ� ���

)LJXUH ���� �D�
5HGXFWLRQ� ���

�D� /�� +\GURTXLQRQH� VRGLXP VXOILWH� VRGLXP FDUERQDWH�
�D� DQG SRWDVVLXP EURPLGH

�E� 5�� PHWRO �(ORQ�� VRGLXP VXOILWH� VRGLXP FDUERQDWH�
�E� DQG SRWDVVLXP EURPLGH

3ULQW 'HYHORSHG LQ (TXDO $PRXQWV RI 0HWRO DQG
+\GURTXLQRQH

&RPSDUH WKH &� SULQW �)LJXUH ���� WR WKH FRQWURO SULQW� 7KH RYHUDOO
WRQH DQG FRQWUDVW RI &� DQG WKH FRQWURO SULQW VKRXOG EH VLPLODU�
1H[W� FRPSDUH WKH &� SULQW WR WKH /� DQG 5� SULQWV� 7KH RYHUDOO
UDQJH RI WRQHV IURP EULJKW KLJKOLJKWV WR GDUN VKDGRZV LQ &� LV
JUHDWHU WKDQ WKH WRQHV LQ HLWKHU WKH /� DQG 5� SULQWV�

)LJXUH ��� 3ULQWV GHYHORSHG LQ
UHGXFLQJ DJHQW� SUHVHUYDWLYH� DQG
DFFHOHUDWRU� 3ULQW /� VKRZV GHWDLO LQ
WKH WUHH WUXQNV DQG WKH PLGGOH WRQHV�
DOWKRXJK WKH RYHUDOO SULQW LV OLJKWHU
WKDQ WKH FRQWURO SULQW� 7KH 5� SULQW LV
IXOO\ GHYHORSHG DQG DSSHDUV GDUNHU
LQ WKH KLJKOLJKWV WKDQ WKH FRQWURO
SULQW�

)LJXUH ��� 3ULQWV GHYHORSHG LQ
UHGXFLQJ DJHQW� SUHVHUYDWLYH�
DFFHOHUDWRU� DQG UHVWUDLQHU� 3ULQW /�
KDV ORVW PRVW RI LWV GHWDLO H[FHSW LQ
WKH GDUNHU VKDGRZV� ZKLFK QRZ
DSSHDU OLJKW JUD\� 7KH 5� SULQW KDV
´FOHDQHUµ�ORRNLQJ KLJKOLJKWV WKDQ WKH
5� SULQW�
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7KH PL[WXUH RI PHWRO� K\GURTXLQRQH� D SUHVHUYDWLYH� DQ
DFFHOHUDWRU� DQG D UHVWUDLQHU SURGXFHV D VROXWLRQ WKDW FORVHO\
UHVHPEOHV D VWDQGDUG SULQW GHYHORSHU� 7KLV VROXWLRQ SURGXFHV DV
PXFK GHWDLO DV WKH PHWRO�RQO\ VROXWLRQ DQG DGGV ULFKQHVV LQ WKH
VKDGRZV WKURXJK ZKDW LV FDOOHG WKH VXSHUDGGLWLYLW\ HIIHFW� 6XSHUDGGL�
WLYLW\ PHDQV WKDW WKH UHGXFWLRQ SRWHQWLDO RI D FRPELQHG PHWRO DQG
K\GURTXLQRQH GHYHORSHU LV JUHDWHU WKDQ WKH LQGLYLGXDO UHGXFWLRQ
SRWHQWLDOV RI PHWRO DQG K\GURTXLQRQH DGGHG WRJHWKHU� 6XSHUDGGL�
WLYLW\ LQ D GHYHORSHU RFFXUV RQO\ ZKHQ \RX PL[ PHWRO DQG K\GUR�
TXLQRQH RU SKHQLGRQH DQG K\GURTXLQRQH�

)LJXUH ����
5HGXFWLRQ� ���

3ULQW 'HYHORSHG LQ 0RUH +\GURTXLQRQH WKDQ 0HWRO

&RPSDUH WKH &� SULQW �)LJXUH ���� ZLWK WKH &� SULQW� /RRN FORVHO\
DW WKH KLJKOLJKWV DQG WKHQ DW WKH VKDGRZV� &� VKRXOG DSSHDU ERWK
EULJKWHU LQ WKH KLJKOLJKWV DQG VOLJKWO\ GDUNHU LQ WKH VKDGRZV�
LQGLFDWLQJ WKDW LW KDV PRUH FRQWUDVW WKDQ &�� �5HPHPEHU WKDW \RX
GLG QRW DGMXVW WKH H[SRVXUH RI WKH SULQWV IRU WKH KLJKOLJKWV�� $
GHYHORSHU FRQWDLQLQJ VLJQLILFDQWO\ PRUH K\GURTXLQRQH WKDQ PHWRO
ZLOO SURGXFH D KLJKHU FRQWUDVW SULQW WKDQ D GHYHORSHU WKDW KDV HDFK
LQ DSSUR[LPDWHO\ HTXDO TXDQWLWLHV�

)LJXUH ��� 3ULQW &� GHYHORSHG LQ
HTXDO TXDQWLWLHV RI K\GURTXLQRQH DQG
PHWRO VROXWLRQV� 7KLV SULQW KDV D IXOO
UDQJH RI WRQHV IURP KLJKOLJKWV WR
VKDGRZV� 7KHVH WRQHV DUH VLPLODU WR
WKH FRQWURO SULQW� DOWKRXJK WKH LPDJH
FRORU �QRW YLVLEOH LQ WKLV UHSURGXFWLRQ�
LV QRW�



��3KRWRJUDSKLF &KHPLVWU\³&UHDWLQJ D 'HYHORSHU

)LJXUH ����
5HGXFWLRQ� ���

3ULQW 'HYHORSHG LQ 0RUH 0HWRO WKDQ +\GURTXLQRQH

&RPSDUH WKH &� SULQW �)LJXUH ���� ZLWK ERWK &� DQG &�� &� VKRXOG
DSSHDU WR KDYH OHVV FRQWUDVW WKDQ HLWKHU &� RU &�� $ GHYHORSHU
FRQWDLQLQJ VLJQLILFDQWO\ PRUH PHWRO WKDQ K\GURTXLQRQH ZLOO
SURGXFH D ORZHU FRQWUDVW SULQW WKDQ D GHYHORSHU WKDW KDV HDFK LQ
DSSUR[LPDWHO\ HTXDO TXDQWLWLHV�

)LJXUH ����
5HGXFWLRQ� ���

&KDQJLQJ WKH FRQFHQWUDWLRQ RI PHWRO DQG K\GURTXLQRQH LQ D
GHYHORSHU FKDQJHV WKH FRQWUDVW RI SULQWV GHYHORSHG LQ WKDW VROXWLRQ�
6HYHUDO GHYHORSHU IRUPXODV WDNH DGYDQWDJH RI WKLV IDFW� 7KH PRVW
SRSXODU� WKH %HHUV IRUPXOD �QDPHG DIWHU 'U� 5RODQG )� %HHUV� ZKR
ILUVW SXEOLVKHG LW�� LV PL[HG DV WZR VROXWLRQV� 2QH VROXWLRQ FRQWDLQV
RQO\ PHWRO� D SUHVHUYDWLYH� DQ DFFHOHUDWRU� DQG D UHVWUDLQHU� 7KH
VHFRQG VROXWLRQ FRQWDLQV RQO\ K\GURTXLQRQH� D SUHVHUYDWLYH� DQ
DFFHOHUDWRU� DQG D UHVWUDLQHU� :KHQ \RX XVH %HHUV GHYHORSHU� \RX
PL[ GLIIHUHQW TXDQWLWLHV RI HDFK VROXWLRQ WR SURGXFH GHYHORSHUV ZLWK

)LJXUH ��� 3ULQW &� GHYHORSHG LQ ö

K\GURTXLQRQH DQG ô PHWRO VROXWLRQV�
7KLV SULQW KDV GDUNHU VKDGRZV WKDQ

WKH &� SULQW� 7KH GHWDLO LQ VRPH RI

WKH WUHH WUXQNV KDV EHFRPH D VROLG
EODFN WRQH�

)LJXUH ��� 3ULQW &� GHYHORSHG LQ ô

K\GURTXLQRQH DQG ö PHWRO VROXWLRQV�
7KLV SULQW KDV OLJKWHU VKDGRZV WKDQ

WKH &� SULQW� 7KH RYHUDOO DSSHDUDQFH

RI WKH SULQW LV IODWWHU DQG JUD\HU WKDQ
WKH FRQWURO SULQW�
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GLIIHUHQW FRQWUDVWV� 7KH %HHUV IRUPXOD DQG PL[LQJ LQVWUXFWLRQV DUH
IRXQG LQ $SSHQGL[ (� ´'HYHORSHU )RUPXODV�µ

27+(5 35,17 352&(66,1* &+(0,&$/6

'HYHORSHU FKHPLVWU\ KDV SHUKDSV WKH PRVW GUDPDWLF HIIHFW RQ WKH
DSSHDUDQFH RI D SKRWRJUDSKLF SULQW� EXW GHYHORSHUV DUH E\ QR
PHDQV WKH RQO\ FKHPLFDO WRRO FUHDWLYH SKRWRJUDSKHUV KDYH DYDLODEOH�
,Q DGGLWLRQ WR WRQHUV� LQWHQVLILHUV� DQG UHGXFHUV� ZKLFK DUH
GHVFULEHG LQ ODWHU FKDSWHUV� WKH VWRS EDWK� IL[HU� DQG ZDVKLQJ DLG DOO
KDYH LPSRUWDQW HIIHFWV RQ WKH RYHUDOO DSSHDUDQFH DQG OLIH RI D SULQW�
&KDSWHU �� ´$UFKLYDO 3URFHVVLQJ�µ GHVFULEHV WKH SURSHU PL[LQJ DQG
XVH RI WKHVH FKHPLFDOV LQ PRUH GHWDLO�

6800$5<

: 0RVW SKRWRJUDSKLF GHYHORSHUV FRQVLVW RI WKH VDPH ILYH FKHPLFDOV
XVHG LQ GLIIHUHQW FRPELQDWLRQV� WZR UHGXFLQJ DJHQWV� D SUHVHUYD�
WLYH� DQ DFFHOHUDWRU� DQG D UHVWUDLQHU�

: $OZD\V PL[ FKHPLFDOV LQ WKH RUGHU LQ ZKLFK WKH\ DUH OLVWHG LQ D
IRUPXOD� DQG PDNH VXUH WKDW HDFK FKHPLFDO LV GLVVROYHG EHIRUH
DGGLQJ WKH QH[W RQH�

: $ UHGXFLQJ DJHQW FUHDWHV WKH YLVLEOH LPDJH LQ D SULQW E\ FRQYHUW�
LQJ H[SRVHG VLOYHU KDOLGHV WR EODFN PHWDOOLF VLOYHU� 7KH WZR PRVW
FRPPRQO\ XVHG UHGXFLQJ DJHQWV DUH PHWRO �DOVR NQRZQ DV (ORQ�
DQG K\GURTXLQRQH�

: $ SUHVHUYDWLYH NHHSV UHGXFLQJ DJHQWV IURP R[LGL]LQJ WRR UDSLGO\�
6RGLXP VXOILWH LV WKH PRVW FRPPRQO\ XVHG SUHVHUYDWLYH�

: $Q DFFHOHUDWRU HQKDQFHV WKH UHDFWLRQ RI UHGXFLQJ DJHQWV E\ LQ�
FUHDVLQJ WKH DONDOLQLW\ RI WKH GHYHORSHU VROXWLRQ� 6RGLXP FDUERQ�
DWH LV QRUPDOO\ XVHG DV DQ DFFHOHUDWRU�

: $ UHVWUDLQHU FRPSOHPHQWV WKH DFFHOHUDWRU E\ SUHYHQWLQJ FKHPL�
FDO IRJ LQ WKH KLJKOLJKWV FDXVHG E\ DQ RYHUO\ DFWLYH GHYHORSHU�
3RWDVVLXP EURPLGH LV D FRPPRQO\ XVHG UHVWUDLQHU�

: :KHQ PHWRO DQG K\GURTXLQRQH DUH PL[HG WRJHWKHU� WKHLU DELOLW\
WR UHGXFH H[SRVHG VLOYHU KDOLGHV LV LQFUHDVHG EH\RQG WKHLU LQGL�
YLGXDO DELOLWLHV DGGHG WRJHWKHU� 7KLV LV GXH WR WKH VXSHUDGGLWLYLW\
HIIHFW�

: $ GHYHORSHU FRQWDLQLQJ SURSRUWLRQDOO\ PRUH PHWRO WKDQ K\GUR�
TXLQRQH SURGXFHV D ORZHU�FRQWUDVW LPDJH� $ GHYHORSHU FRQWDLQ�
LQJ SURSRUWLRQDOO\ PRUH K\GURTXLQRQH WKDQ PHWRO SURGXFHV D
KLJKHU�FRQWUDVW LPDJH�



��

1H[W WR WKH LPDJH RQ WKH QHJDWLYH� WKH SULQWLQJ SDSHU \RX FKRRVH
KDV WKH JUHDWHVW LQIOXHQFH RQ WKH ORRN RI WKH ILQDO SURGXFW� $ VLQJOH
QHJDWLYH PD\ KDYH GLIIHUHQW SULQW VWDWHPHQWV RQ GLIIHUHQW SULQWLQJ
SDSHUV� 6RPH RI WKHVH GLIIHUHQFHV FDQ EH YHU\ QRWLFHDEOH� RWKHUV FDQ
EH VXEWOH� EXW QR OHVV VLJQLILFDQW�

,Q DGGLWLRQ� WKH FKRLFH RI D GHYHORSHU FDQ KDYH LWV RZQ XQLTXH
HIIHFW RQ D SULQW� $OWKRXJK WKH HIIHFWV RI WKH GHYHORSHU DUH OHVV
REYLRXV WKDQ WKH FKRLFH RI SDSHU� GHYHORSHUV FDQ HLWKHU HQKDQFH D
SULQW VWDWHPHQW RU ZRUN DJDLQVW LW�

7KH JRDO LV WR PDWFK WKH SDSHU DQG GHYHORSHU WR WKH LPDJH�
7KH ULJKW PDWFK LV PRUH WKDQ OXFN RU WULDO DQG HUURU� ,W LQYROYHV
OHDUQLQJ WR VHH VXEWOH GLIIHUHQFHV LQ SULQWV DQG NQRZLQJ KRZ WKHVH
GLIIHUHQFHV DIIHFW DQ LPDJH� 3XEOLVKHG GHVFULSWLRQV RI SDSHU DQG
GHYHORSHU FKDUDFWHULVWLFV DUHQ·W PXFK KHOS EHFDXVH WKH\ DUH RIWHQ
VXEMHFWLYH DQG TXLFNO\ UHQGHUHG REVROHWH E\ SHULRGLF PDQXIDFWXULQJ
FKDQJHV� <RX VKRXOG UHO\ RQ \RXU RZQ DELOLW\ WR VHH YDULDWLRQV LQ
PDWHULDOV DQG VKRXOG FUHDWH D OLEUDU\ RI WHVW UHVXOWV WR ZKLFK \RX FDQ
UHIHU ZKHQ PDNLQJ GHFLVLRQV�

7+( 3+<6,&6 2) 9,(:,1* 35,176

/HDUQLQJ WR VHH GLIIHUHQFHV LQ SDSHUV DQG GHYHORSHUV VWDUWV ZLWK
XQGHUVWDQGLQJ KRZ WKH H\H VHHV WKH LPDJH RQ D SULQW� <RX PD\ KDYH

&KRRVLQJ D 3DSHU DQG D 'HYHORSHU

&KDSWHU�
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QRWLFHG WKDW GHWDLOV FOHDUO\ YLVLEOH LQ D QHJDWLYH DUH RIWHQ REVFXUHG
LQ D SULQW RI WKDW QHJDWLYH� $W ILUVW� WKLV PD\ VHHP SX]]OLQJ EHFDXVH
SKRWRJUDSKLF SDSHU DQG ILOP KDYH VLPLODU OLJKW�VHQVLWLYH HPXOVLRQV�
7KH GLIIHUHQFH� KRZHYHU� LV WKDW \RX VHH D QHJDWLYH E\ WUDQVPLWWHG
OLJKW DQG D SULQW E\ UHIOHFWHG OLJKW�

9LHZLQJ 1HJDWLYHV E\ 7UDQVPLWWHG /LJKW

:KHQ \RX ORRN DW D QHJDWLYH� \RX VHH WKH LPDJH E\ PHDQV RI WKH
OLJKW WKDW SDVVHV WKURXJK WKH HPXOVLRQ DQG ILOP EDVH WR \RXU H\H� $V
OLJKW SDVVHV WKURXJK WKH QHJDWLYH� D FHUWDLQ DPRXQW LV DEVRUEHG E\
WKH GHYHORSHG VLOYHU LQ WKH HPXOVLRQ �)LJXUH ����� 7KLV OLJKW
DEVRUSWLRQ LV NQRZQ DV GHQVLW\�

&OHDU %DVH

(PXOVLRQ

$PELHQW /LJKW

7UDQVPLWWHG /LJKW

7KH UHODWLRQVKLS RI WKH WRQHV LQ D QHJDWLYH LV LQ GLUHFW SURSRUWLRQ WR
WKH GHQVLW\ LQ WKH HPXOVLRQ� )RU H[DPSOH� LI D SDUWLFXODU GHQVLW\ KDV
��� DEVRUSWLRQ� DOPRVW ��� RI WKH YLHZLQJ OLJKW LV WUDQVPLWWHG
WKURXJK LW �DOORZLQJ IRU D VPDOO DPRXQW DEVRUEHG E\ WKH ILOP EDVH��
,I D GHQVLW\ KDV ��� DEVRUSWLRQ� DOPRVW ��� RI WKH YLHZLQJ OLJKW LV
WUDQVPLWWHG� ,I D GHQVLW\ KDV ��� DEVRUSWLRQ� DOPRVW ��� RI WKH
OLJKW LV WUDQVPLWWHG�

9LHZLQJ 3ULQWV E\ 5HIOHFWHG /LJKW

:KHQ \RX ORRN DW D SULQW� \RX YLHZ WKH LPDJH E\ UHIOHFWHG OLJKW�
/LJKW VWULNLQJ WKH SULQW SDVVHV WKURXJK WKH HPXOVLRQ� UHIOHFWV RII WKH
SDSHU EDVH �ZKHUH DERXW ��� RI WKH OLJKW LV DEVRUEHG�� DQG WKHQ
SDVVHV EDFN WKURXJK WKH HPXOVLRQ WR WKH H\H �)LJXUH �����

(PXOVLRQ

5HIOHFWHG /LJKW

2SDTXH %DVH

$PELHQW /LJKW

7KH IDFW WKDW UHIOHFWHG OLJKW LV DEVRUEHG WZLFH E\ WKH GHQVLW\ LQ WKH
HPXOVLRQ FKDQJHV WKH UHODWLRQVKLS RI WKH WRQHV� +LJK GHQVLWLHV LQ D
SULQW DEVRUE D JUHDWHU SHUFHQWDJH RI OLJKW WKDQ GR WKH VDPH
GHQVLWLHV LQ D QHJDWLYH� )RU H[DPSOH� D GHQVLW\ WKDW WUDQVPLWV ��� RI
WKH OLJKW SDVVLQJ WKURXJK D QHJDWLYH UHIOHFWV OHVV WKDQ ��� RI WKH
VDPH OLJKW ZKHQ LW LV RQ D SULQW� $ GHQVLW\ WKDW WUDQVPLWV ��� RI WKH

)LJXUH ��� $V OLJKW SDVVHV WKURXJK

D QHJDWLYH� WKH VLOYHU LQ WKH GHYHO�
RSHG LPDJH DEVRUEV OLJKW� 7KH PRUH

VLOYHU LQ WKH HPXOVLRQ� WKH JUHDWHU WKH

DEVRUSWLRQ� DQG WKH GDUNHU WKH
LPDJH DSSHDUV WR WKH H\H� 7KLV LV

FDOOHG WUDQVPLVVLRQ GHQVLW\�

)LJXUH ��� %HFDXVH D SULQW KDV DQ

RSDTXH EDFNLQJ� OLJKW SDVVHV
WKURXJK WKH LPDJH LQ WKH HPXOVLRQ�

ERXQFHV RII WKH EDVH� DQG SDVVHV

WKURXJK WKH LPDJH DJDLQ EHIRUH \RXU
H\H VHHV LW� 7KH ´GRXEOHµ DEVRUSWLRQ

RI UHIOHFWLRQ GHQVLWLHV UHGXFHV WKH
QXPEHU RI GLVWLQFW WRQHV \RX FDQ VHH

LQ D SULQW FRPSDUHG WR D QHJDWLYH�
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YLHZLQJ OLJKW ZLOO UHIOHFW RQO\ DERXW ���� DQG D GHQVLW\ WKDW
WUDQVPLWV ��� ZLOO UHIOHFW OHVV WKDQ ���

7KH UHVXOW LV WKDW HYHQ WKRXJK D QHJDWLYH DQG D SULQW PLJKW
KDYH WKH VDPH GHQVLWLHV LQ WKHLU HPXOVLRQV� WKH SULQW ZLOO DSSHDU WR
KDYH IHZHU DQG PRUH WLJKWO\ FRPSUHVVHG WRQHV WKDQ WKH QHJDWLYH�
7KLV GLIIHUHQFH LV DOPRVW HQWLUHO\ WKH UHVXOW RI KRZ \RX YLHZ WKH
LPDJHV� 7U\ KROGLQJ D SULQW LQ IURQW RI D EULJKW OLJKW VR WKDW WKH
OLJKW VKLQHV WKURXJK LW� 9LHZHG WKLV ZD\� WKH VKDGRZV ZLOO XVXDOO\
UHYHDO WKH VDPH GHWDLOV DQG VKDGHV RI GDUN JUD\ WKDW DUH YLVLEOH LQ
WKH QHJDWLYH�

6LOYHU &RQWHQW DQG 'HQVLW\

6RPH PDQXIDFWXUHUV DQG YHQGRUV RI SULQWLQJ SDSHUV DGYHUWLVH WKDW
WKHLU SDSHU FRQWDLQV PRUH VLOYHU WKDQ FRPSHWLQJ EUDQGV DQG LV
WKHUHIRUH FDSDEOH RI SURGXFLQJ JUHDWHU VKDGRZ GHQVLWLHV �LQ RWKHU
ZRUGV� EODFNHU EODFNV�� :KLOH WKLV PD\ VHHP ORJLFDO� DQG D JRRG
VHOOLQJ SRLQW� WKHUH LV DFWXDOO\ QR UHODWLRQVKLS EHWZHHQ VLOYHU FRQWHQW
LQ HQODUJLQJ SDSHUV DQG WKH PD[LPXP EODFN WKH\ SURGXFH�

,Q IDFW� RQH WHVW VKRZHG WKDW WKH SDSHU ZLWK WKH JUHDWHVW VLOYHU
FRQWHQW FRQVLVWHQWO\ SURGXFHG WKH OHDVW GHQVH VKDGRZ WRQHV�


7KH (IIHFW RI 3DSHU 6XUIDFH

7KH GLVFXVVLRQ RI SULQW WRQHV DVVXPHV WKDW DOO SULQWLQJ SDSHUV KDYH
D VLPLODU VXUIDFH� ,Q IDFW� VRPH SULQWLQJ SDSHUV DUH PDGH ZLWK D
VPRRWK VXUIDFH� DQG RWKHUV DUH PDGH ZLWK D WH[WXUHG� RU PDWWH�
VXUIDFH� 7KH NLQG RI VXUIDFH D SDSHU KDV DIIHFWV WKH ZD\ WKDW OLJKW LV
UHIOHFWHG HYHQ EHIRUH LW SDVVHV WKURXJK WKH LPDJH�

6PRRWK�VXUIDFH SDSHUV UHIOHFW OLJKW OLNH D PLUURU� :KHQ YLHZHG
DW WKH ZURQJ DQJOH� OLJKW VRXUFHV LQ WKH YLHZLQJ URRP DUH UHIOHFWHG
LQ WKH SULQW� $ PDWWH�VXUIDFH SDSHU KDV DQ XQHYHQ VXUIDFH WKDW
SUHYHQWV PLUURUOLNH UHIOHFWLRQV E\ VFDWWHULQJ OLJKW LQ DOO GLUHFWLRQV
�)LJXUH �����

6PRRWK 6XUIDFH 0DWWH 6XUIDFH

:KHQ \RX HQFRXQWHU WKH UHIOHFWLRQ RI D OLJKW VRXUFH LQ D VPRRWK�
VXUIDFH SULQW� \RX FDQ FKDQJH WKH YLHZLQJ DQJOH VOLJKWO\ WR DYRLG LW�
%HFDXVH RI WKH ZD\ PDWWH�VXUIDFH SULQWV VFDWWHU OLJKW LQ DOO GLUHF�
WLRQV� WKHUH LV QR DQJOH DW ZKLFK \RX GR QRW VHH D VPDOO DPRXQW RI
UHIOHFWLRQ� $V D UHVXOW� WRQHV DSSHDU PRUH FRPSUHVVHG RQ PDWWH
VXUIDFH SDSHU WKDQ WKH\ GR ZKHQ \RX YLHZ WKH VDPH LPDJH RQ
VPRRWK VXUIDFH SDSHU� 7KLV LV HVSHFLDOO\ WUXH LQ WKH GDUNHVW VKDGRZ
WRQHV� )RU WKLV UHDVRQ� PDWWH VXUIDFH SDSHU LV D JRRG FKRLFH LI \RX
ZDQW WR VLPSOLI\ WKH UDQJH RI WRQHV LQ D SULQW HYHQ PRUH WKDQ WKH\
ZRXOG EH QRUPDOO\�


 &RQWUROV LQ %ODFN�DQG�:KLWH 3KRWRJUDSK\� VHFRQG HGLWLRQ E\ 5LFKDUG -� +HQU\� )RFDO

3UHVV� %RVWRQ� �����

)LJXUH ��� 3DSHU VXUIDFH DIIHFWV

KRZ OLJKW LV UHIOHFWHG�
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%HIRUH \RX FDQ REMHFWLYHO\ FRPSDUH GLIIHUHQW SULQW VWDWHPHQWV� \RX
PXVW OHDUQ WR FRPSDUH WKH WZR DVSHFWV RI DQ LPDJH WKDW DUH PRVW
DIIHFWHG E\ FKDQJHV LQ SDSHUV DQG GHYHORSHUV� 7KHVH DUH WRQDO
VHSDUDWLRQ DQG SULQW FRORU� 2QFH \RX OHDUQ WR VHH WKHVH GLIIHUHQFHV�
\RX FDQ EHJLQ WR UHODWH WKHP WR \RXU RZQ SULQWV�

6HSDUDWLRQ RI 3ULQW 7RQHV

,Q HDUOLHU FKDSWHUV� VHSDUDWLRQ RI SULQW WRQHV ZDV GLVFXVVHG LQ WHUPV
RI KLJKOLJKWV DQG VKDGRZV� ,Q DGGLWLRQ WR WKLV RYHUDOO FRQWUDVW� WKH
ZD\ WKDW DOO VKDGHV RI JUD\ DUH GLVWULEXWHG WKURXJKRXW WKH LPDJH FDQ
DIIHFW D SULQW VWDWHPHQW� 7ZR SULQWV WKDW KDYH WKH VDPH FRQWUDVW FDQ
ORRN TXLWH GLIIHUHQW EHFDXVH RI WKH ZD\ WKDW WKH WRQHV EHWZHHQ WKH
KLJKOLJKWV DQG VKDGRZV UHODWH WR HDFK RWKHU� 7KLV W\SH RI WRQDO
UHODWLRQVKLS LV VRPHWLPHV FDOOHG LQWHUQDO FRQWUDVW RU ORFDO FRQWUDVW�

)RU H[DPSOH� D SULQW PDGH RQ $JID·V %URYLUD SDSHU ZLOO KDYH D
JUHDWHU VHSDUDWLRQ RI WRQHV LQ WKH KLJKOLJKWV WKDQ WKH VDPH LPDJH
SULQWHG RQ $JID·V 3RUWULJD 5DSLG� HYHQ ZKHQ WKH SULQWV KDYH WKH
VDPH RYHUDOO FRQWUDVW� 7KH 3RUWULJD 5DSLG SULQW� RQ WKH RWKHU KDQG�
ZLOO KDYH D PXFK JUHDWHU VHSDUDWLRQ RI WRQHV LQ WKH VKDGRZV� DQG
WKH VHSDUDWLRQ RI WRQHV RYHUDOO ZLOO EH PRUH HYHQO\ VSDFHG
�)LJXUH �����

�D� 3RUWULJD 5DSLG SDSHU �E� %URYLUD SDSHU

))LLJJXXUUHH ������ ��EE��
55HHGGXXFFWWLLRRQQ�� ������
FFUURRSS 55		// HHYYHHQQOO\\ LLII QQHHFFHHVVVVDDUU\\

))LLJJXXUUHH ������ ��DD��
55HHGGXXFFWWLLRRQQ�� ������

3ULQW GHYHORSHUV FDQ FDXVH VLPLODU FKDQJHV LQ WRQDO UHODWLRQVKLSV� $
SULQW GHYHORSHG LQ 6SULQW 4XLFNVLOYHU WHQGV WR KDYH FRPSUHVVHG
VKDGRZ WRQHV FRPSDUHG WR WKH VDPH LPDJH SULQWHG RQ WKH VDPH
SDSHU DQG GHYHORSHG LQ .RGDN 'HNWRO� $JDLQ� WKLV GLIIHUHQFH
DSSHDUV HYHQ ZKHQ WKH RYHUDOO FRQWUDVW RI WKH SULQWV LV WKH VDPH�

:KHQ H[DPLQLQJ WRQDO VHSDUDWLRQ LQ SULQWV� LW LV XVHIXO WR
GLYLGH SULQW WRQHV LQWR WKUHH JHQHUDO DUHDV� KLJKOLJKWV� PLGWRQHV�
DQG VKDGRZV� 7KH GLIIHUHQFHV LQ PRVW PDWHULDOV DUH DSSDUHQW ZLWKLQ
WKHVH EURDG JURXSV DQG DUH HDVLHU WR UHFRJQL]H WKDQ WU\LQJ WR
FRPSDUH ZLGHO\ VHSDUDWHG WRQHV� 7KH IROORZLQJ VHFWLRQV GHVFULEH
KRZ \RX FDQ VHH WKH HIIHFWV RI GLIIHUHQW WRQDO VHSDUDWLRQ LQ HDFK RI
WKHVH DUHDV� (DFK GHVFULSWLRQ DVVXPHV WKDW WKH SULQWV EHLQJ
FRPSDUHG KDYH WKH VDPH RYHUDOO FRQWUDVW�

)LJXUH ��� 7KH VDPH LPDJH SULQWHG
RQ GLIIHUHQW SDSHUV� 7KH 3RUWULJD
5DSLG SULQW �D� VKRZV JUHDWHU GHWDLO
DQG FRQWUDVW LQ WKH VKDGRZV WKDQ WKH
VDPH LPDJH SULQWHG RQ %URYLUD �E��



��&KRRVLQJ D 3DSHU DQG D 'HYHORSHU

+LJKOLJKWV

:KHQ FRPSDULQJ WKH KLJKOLJKWV LQ WZR SULQWV� ORRN DW WKH PRVW
WH[WXUHG KLJKOLJKWV ILUVW� &RPSUHVVHG KLJKOLJKW WRQHV VHHP YLVXDOO\
IODW DQG ODFNLQJ LQ GHWDLO� ,I GHWDLOV DUH PRUH FOHDUO\ GHILQHG LQ RQH
SULQW WKDQ DQRWKHU� LW LQGLFDWHV JUHDWHU VHSDUDWLRQ� ,I WKH KLJKOLJKWV
LQ WKH LPDJH DUH UHIOHFWLRQV RII VPRRWK� VKLQ\ REMHFWV� WKH SULQW WKDW
VKRZV WKRVH KLJKOLJKWV ZLWK WKH PRVW DSSHDUDQFH RI GHSWK DOVR KDV
JUHDWHU KLJKOLJKW VHSDUDWLRQ�

0LGGOH 7RQHV

7KH VWDQGDUG UHIHUHQFH IRU D PLGGOH JUD\ WRQH LV WKH .RGDN ���
UHIOHFWDQFH FDUG� DOVR NQRZQ DV D JUD\ FDUG� 7KH WRQH RI WKLV FDUG
GHILQHV WKH PLGSRLQW RI DOO SULQW WRQHV� 7RQHV WKDW IDOO VOLJKWO\ DERYH
DQG EHORZ WKLV YDOXH DUH WKH PLGWRQHV RI D SULQW� &RPPRQ
H[DPSOHV RI PLGWRQHV UDQJH IURP WKH WRQHV QRUPDOO\ VHHQ LQ WKH
FOHDU QRUWK VN\ DQG DYHUDJH &DXFDVLDQ VNLQ� WR VXQOLW JUDVV DQG OLJKW
EURZQ KDLU�

7KH PLGWRQHV LQ D SULQW W\SLFDOO\ KDYH WKH PRVW LQIOXHQFH RQ
WKH YLHZHU·V SHUFHSWLRQ RI WKH LPDJH� ,W LV LQ WKHVH WRQHV WKDW RXU
H\HV DUH PRVW VHQVLWLYH WR VPDOO GLIIHUHQFHV� $V ZLWK KLJKOLJKWV� D
FRPSUHVVHG PLGWRQH UHJLRQ LQ D SULQW VHHPV WR ODFN VKDUS GHWDLO� %\
FRPSDULVRQ� D SULQW ZLWK JUHDWHU VHSDUDWLRQ LQ WKH PLGWRQHV
DSSHDUV WR KDYH PRUH ´GHSWK�µ

6KDGRZV

:KHQ FRPSDULQJ WKH VHSDUDWLRQ RI VKDGRZ WRQHV LQ WZR SULQWV� ORRN
DW WKH VKDGRZ DUHDV FRQWDLQLQJ WKH PRVW GHWDLO� &RPSUHVVHG
VKDGRZV VHHP WR KDYH GDUN PXUN\ GHWDLOV� &OHDUO\ VHSDUDWHG
VKDGRZV DSSHDU WR EH PRUH RSHQ� HYHQ OLJKWHU WKDQ FRPSUHVVHG
VKDGRZV� $OVR� LQ WKH SULQW ZLWK PRUH VKDGRZ VHSDUDWLRQ� WKH DUHD
RI GDUNHVW WRQH ZLOO EH VPDOOHU DQG GLVWLQFW IURP WKH VOLJKWO\ OLJKWHU
VKDGRZV DURXQG LW�

3ULQW &RORU

$OWKRXJK WKH FRORU RI D QHJDWLYH LV UDUHO\ D IDFWRU LQ EODFN�DQG�ZKLWH
SKRWRJUDSK\�
 SULQW FRORU GRHV KDYH D JHQXLQH� LI VXEWOH� HIIHFW RQ
WKH YLHZHU� 0RVW YLHZHUV GR QRW FRQVFLRXVO\ VHH DQ\ FRORU LQ DQ
XQWRQHG EODFN�DQG�ZKLWH SULQW� HYHQ WKRXJK SULQWV DUH UDUHO\ D
QHXWUDO JUD\� ,QVWHDG� SULQWV UDQJH LQ FRORU IURP VOLJKWO\ ZDUP
�LYRU\ RU EXII� WR FROG �EOXLVK�� 7KLV FRORU LV WKH UHVXOW RI WKH ZD\ WKH
SULQW·V SDSHU EDVH DQG HPXOVLRQ DUH PDQXIDFWXUHG DQG WKH ZD\ WKDW
\RX GHYHORS LW�

3DSHU &RORU

7KH SULPDU\ VRXUFH RI SULQW FRORU LV WKH SDSHU EDVH� 7KLV FRORU LV
XVXDOO\ SDUW RI WKH FRDWLQJ WKDW LV SODFHG EHWZHHQ WKH SDSHU LWVHOI
DQG WKH JHODWLQ HPXOVLRQ� )LEHU SDSHU KDV D FOD\ RU ED\DUWD FRDWLQJ
LQWHQGHG WR VPRRWK RXW WKH WH[WXUH RI WKH ILEHUV RQ WKH SDSHU
VXUIDFH� 5HVLQ�FRDWHG SDSHU KDV D SODVWLF� SRO\HWK\OHQH FRDWLQJ�


 7KH H[FHSWLRQ LV ILOP GHYHORSHG LQ D S\UR�EDVHG GHYHORSHU� $ S\UR�GHYHORSHG

 QHJDWLYH KDV DQ H[FHVVLYHO\ UHG�VWDLQHG LPDJH WKDW UHDFWV ZLWK WKH FRORU VHQVLWLYLW\

 RI PRVW SULQWLQJ SDSHU�
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6RPH PDQXIDFWXUHUV SXUSRVHO\ SLJPHQW WKH FRDWLQJ WR SURGXFH
D VSHFLILF FRORUDWLRQ� 0DQ\ WLPHV� KRZHYHU� WKH FRORU RI WKH FRDWLQJ
OD\HU LV D E\�SURGXFW RI LWV FKHPLFDO FRPSRVLWLRQ� ZKLFK LQFOXGHV
EULJKWHQHUV DQG IOXRUHVFHQW FKHPLFDOV DGGHG WR LQFUHDVH WKH DPRXQW
RI OLJKW UHIOHFWHG IURP WKH VXUIDFH� 7KH UHVXOW LV WKDW ZKDW RQH
PDQXIDFWXUHU FODLPV LV D QHXWUDO ZKLWH LV XVXDOO\ GLIIHUHQW IURP
ZKDW DQRWKHU PDQXIDFWXUHU FODLPV LW WR EH�

8QIRUWXQDWHO\� LQ VRPH SDSHUV WKH EULJKWHQLQJ OD\HU LV ZDWHU
VROXEOH DQG GLVVROYHV LI D SULQW LV ZDVKHG WRR ORQJ� $ SDSHU ZLWK D
ZKLWH�ORRNLQJ SDSHU EDVH ZLOO DSSHDU GDUNHU DQG VRPHWLPHV HYHQ
FUHDP FRORUHG LI WKH EULJKWHQHU LV ZDVKHG RXW� 7KH ZDVKLQJ WHVW
GHVFULEHG LQ &KDSWHU �� ´$UFKLYDO 3URFHVVLQJ�µ LQGLFDWHV WKH
SUDFWLFDO OLPLW IRU SULQW ZDVKLQJ� 8VXDOO\� WKLV DPRXQW RI ZDVKLQJ
ZLOO QRW UHPRYH WKH EULJKWHQLQJ OD\HU�

,PDJH &RORU

0RUH VXEWOH WKDQ WKH FRORU RI WKH SDSHU EDVH LV WKH FRORU RI WKH
LPDJH IRUPHG LQ WKH HPXOVLRQ� 7KH VLOYHU GHQVLW\ LQ D SULQW KDV D
SDUWLFXODU FRORUDWLRQ DIIHFWHG E\ LWV JUDLQ VWUXFWXUH DQG WKH FKHPLFDO
FRPSRVLWLRQ RI WKH GHYHORSHU XVHG WR FUHDWH LW� )LQH�JUDLQ HPXO�
VLRQV� VXFK DV .RGDN·V 3RO\FRQWUDVW� WHQG WR KDYH D ZDUP �UHGGLVK�
FRORU� &RDUVH�JUDLQHG� EURPLGH HPXOVLRQV� VXFK DV $JID·V %URYLUD�
WHQG WR KDYH D FRRO �EOXLVK� FRORU�

,PDJH FRORU LV DOVR DIIHFWHG E\ GHYHORSPHQW� ,Q &KDSWHU �� \RX
PD\ KDYH QRWLFHG WKDW WKH FRORU RI WKH WHVW SULQWV FKDQJHG VOLJKWO\ DV
\RX FKDQJHG WKH FRPELQDWLRQ DQG FRQFHQWUDWLRQ RI FKHPLFDOV LQ WKH
GHYHORSHU \RX FUHDWHG� (DFK GHYHORSHU IRUPXOD SURGXFHV LWV RZQ
LPDJH FRORU�

7KH GHYHORSHU IRUPXODV OLVWHG LQ $SSHQGL[ ( DUH JURXSHG E\
WKHLU HIIHFW RQ SULQW FRORU� 7KHUH DUH IRUPXODV WKDW GHYHORS
QHXWUDO�FRORU LPDJHV� ZDUP�FRORU LPDJHV� DQG FRRO�FRORU LPDJHV�
+RZ QRWLFHDEOH WKLV HIIHFW LV GHSHQGV RQ WKH SDSHU \RX XVH� $
FRRO�FRORU GHYHORSHU ZLOO QRW QRWLFHDEO\ DIIHFW WKH LPDJH RI D
ZDUP�FRORU SDSHU�

$QRWKHU ZD\ WR FKDQJH D SULQW·V FRORU LV WKURXJK WRQLQJ� ZKLFK
LV WKH VXEMHFW RI &KDSWHU ��

6HHLQJ 3ULQW &RORU

$OWKRXJK DQ\ VWDWHPHQW DERXW WKH SV\FKRORJ\ RI SULQW FRORU UXQV
WKH ULVN RI EHLQJ WRR JHQHUDO WR EH DFFXUDWH� ZDUP�FRORU SULQWV WHQG
WR HQJDJH D YLHZHU HPRWLRQDOO\� DQG FRRO�FRORU SULQWV WHQG WR
HQIRUFH DQ HPRWLRQDO GLVWDQFH� )RU H[DPSOH� \RX PLJKW SULQW
SRUWUDLWV RQ D ZDUP�FRORU SDSHU WR LQFUHDVH WKH YLHZHU·V HPRWLRQDO
UHVSRQVH WR WKH VXEMHFW� RU \RX PLJKW SULQW DEVWUDFWLRQV RQ D QHXWUDO
RU FRRO�FRORU SDSHU WR SURGXFH DQ LQWHOOHFWXDO GLVWDQFH DQG WKXV
UHLQIRUFH WKH LPDJH·V JHRPHWU\� 7KH LPSRUWDQW SRLQW LV WKDW SULQW
FRORU FDQ HLWKHU HQKDQFH DQ LPDJH RU GHWUDFW IURP LW�

<RX FDQ VHH UHODWLYH FRORU GLIIHUHQFHV E\ FRPSDULQJ WZR SULQWV
PDGH RQ GLIIHUHQW EUDQGV RI SDSHU RU GHYHORSHG LQ GLIIHUHQW
GHYHORSHUV� <RX FDQ DOVR FRPSDUH D SULQW WR D JUD\ FDUG WR
GHWHUPLQH LI WKH SULQW LV ZDUPHU RU FRROHU WKDQ WKH QHXWUDO FRORU RI
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WKH FDUG� ,W LV HDVLHU WR ORRN LQ WKH PLGWRQHV IRU WKH FRORU GLIIHUHQFH
EHFDXVH KLJKOLJKWV DUH RIWHQ WRR OLJKW DQG VKDGRZV DUH WRR GDUN WR
UHIOHFW D SULQW·V FRORU DFFXUDWHO\�

7(67,1* 0(7+2'6

,W LV QLFH WR NQRZ WKDW D SKRWRJUDSKHU ZKRVH ZRUN \RX DGPLUH XVHV
D SDUWLFXODU W\SH RI SULQWLQJ SDSHU� $QVHO $GDPV� IRU H[DPSOH�
PDGH QR VHFUHW RI SUHIHUULQJ D FROG ZKLWH SDSHU ZLWK D QHXWUDO WR
FRRO HPXOVLRQ FRORU DQG D VPRRWK VXUIDFH ZKHQ KH SULQWHG�
 7KLV
LQIRUPDWLRQ� KRZHYHU� VKRXOG QRW EH WKH EDVLV IRU FKRRVLQJ \RXU
SULQWLQJ SDSHU DQG GHYHORSHU� 3HUVRQDO WHVWLQJ DQG HYDOXDWLRQ DUH
WKH RQO\ JXLGHV IRU GHWHUPLQLQJ ZKLFK PDWHULDOV DUH EHVW IRU \RX�

7KH IROORZLQJ VHFWLRQV GHVFULEH SURFHGXUHV IRU WHVWLQJ GLIIHUHQW
SDSHUV DQG GHYHORSHUV� 7KHVH SURFHGXUHV ZLOO QRW SURYLGH WKH
XOWLPDWH DQVZHU WR WKH TXHVWLRQ RI ZKLFK SDSHU DQG GHYHORSHU WR
XVH EHFDXVH WKHUH LV QR VXFK DQVZHU� ,QVWHDG� WKH\ LQYROYH FUHDWLQJ D
PDWUL[ RI WHVW UHVXOWV LQ ZKLFK \RX FDQ FRPSDUH WKH HIIHFWV RI
GLIIHUHQW FRPELQDWLRQV RI SDSHUV DQG GHYHORSHUV RQ \RXU RZQ
LPDJHV�

7KH WHVWV DUH QRW GLIILFXOW WR SHUIRUP� EXW WKH\ DUH WLPH
FRQVXPLQJ� DQG WKHUH LV QR VKRUWFXW WKDW FDQ JLYH \RX WKH VDPH
LQIRUPDWLRQ DQG H[SHULHQFH� 'RQ·W IHHO WKDW \RX PXVW WHVW DOO
SRVVLEOH SDSHU DQG GHYHORSHU FRPELQDWLRQV DW RQFH� \RX FDQ WHVW
WKUHH RU IRXU LQLWLDOO\ DQG FRQWLQXH WR WHVW DV \RX ILQG WLPH�

1HJDWLYHV IRU WKH 3ULQWLQJ 7HVWV

)RU DOO RI WKH SULQWLQJ WHVWV� FKRRVH WKUHH QHJDWLYHV WKDW SULQW ZHOO
RQ QRUPDO�FRQWUDVW SDSHU EXW WKDW HPSKDVL]H GLIIHUHQW WRQHV�
: 2QH QHJDWLYH VKRXOG KDYH D YDULHG DQG DSSUR[LPDWHO\ HTXDO
UDQJH RI WRQHV� 7KH QHJDWLYH \RX XVHG IRU \RXU ULQJ�DURXQG WHVW
VKRXOG ZRUN ZHOO� &DOO WKLV WKH VWDQGDUG QHJDWLYH�

: $ VHFRQG QHJDWLYH VKRXOG KDYH PRVWO\ VKDGRZ WRQHV� &DOO WKLV
WKH ORZ�NH\ QHJDWLYH�

: $ WKLUG QHJDWLYH VKRXOG KDYH PRVWO\ KLJKOLJKW WRQHV� &DOO WKLV WKH
KLJK�NH\ QHJDWLYH�

(DFK RI WKH QHJDWLYHV VKRXOG KDYH WKH DELOLW\ WR FOHDUO\ VKRZ \RX
KRZ D SDUWLFXODU WRQDO DUHD LV DIIHFWHG E\ WKH SDSHU DQG GHYHORSHU
FRPELQDWLRQ \RX FKRRVH WR WHVW�

7HVWLQJ 3DSHUV

%HFDXVH WKH FKRLFH RI SULQWLQJ SDSHU DIIHFWV D SULQW VWDWHPHQW PRUH
WKDQ WKH FKRLFH RI GHYHORSHU� EHJLQ E\ WHVWLQJ SDSHUV� 7KH IROORZLQJ
WHVW SURYLGHV LQIRUPDWLRQ DERXW KRZ \RXU WHVW QHJDWLYHV ORRN
SULQWHG RQ GLIIHUHQW SDSHUV ZLWK D YDULHW\ RI H[SRVXUHV DQG
FRQWUDVWV�

0DWHULDOV

6HOHFW DW OHDVW WKUHH GLIIHUHQW EUDQGV RI SULQWLQJ SDSHU� 7KHVH
SDSHUV VKRXOG EH EUDQGV \RX QRUPDOO\ XVH RU SDSHUV \RX DUH
LQWHUHVWHG LQ ZRUNLQJ ZLWK� <RX VKRXOG KDYH DW OHDVW RQH QRUPDO��
KLJK�� DQG ORZ�FRQWUDVW JUDGH RI HDFK SDSHU� $V D VXJJHVWLRQ� WU\ WR


 7KH 3ULQW E\ $QVHO $GDPV� /LWWOH� %URZQ� %RVWRQ� �����



�� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

VHOHFW DV ZLGH D YDULHW\ DV SRVVLEOH IURP DPRQJ FRQYHQWLRQDO ILEHU
SDSHUV� UHVLQ�FRDWHG SDSHUV� DQG YDULDEOH�FRQWUDVW SDSHUV� 7KH
JUHDWHU WKH YDULHW\ \RX LQFOXGH LQ WKH WHVW� WKH PRUH \RX ZLOO OHDUQ
DERXW KRZ GLIIHUHQW SDSHUV DIIHFW \RXU LPDJHV�

8VH WKH SDSHU GHYHORSHU \RX QRUPDOO\ XVH� ,I \RX KDYH QR
SUHIHUHQFH� XVH .RGDN·V 'HNWRO RU DQRWKHU ZLGHO\ DYDLODEOH SULQW
GHYHORSHU GHVLJQHG IRU QRUPDO XVH�

3URFHGXUH

� 6HOHFW WKH VWDQGDUG QHJDWLYH� DQG SULQW D ULQJ�DURXQG RQ WKH
ILUVW EUDQG RI SDSHU \RX ZDQW WR WHVW� )ROORZ WKH GLUHFWLRQV IRU
WKH ULQJ�DURXQG WHVW LQ &KDSWHU ��
<RX GR QRW QHHG WR UHSHDW WKLV WHVW RQ WKH SDSHU \RX XVHG IRU WKH ULQJ�
DURXQG LQ &KDSWHU � LI \RX DUH XVLQJ WKH VDPH QHJDWLYH \RX XVHG IRU WKDW
WHVW� ,I \RX ZHUH QRW VDWLVILHG ZLWK WKH ULQJ�DURXQG WKH ILUVW WLPH� KRZHYHU�
\RX PLJKW ZDQW WR UHSHDW LW�

� 3UHSDUH D IUHVK WUD\ RI GHYHORSHU� VHOHFW WKH ORZ�NH\ QHJDWLYH�
DQG SULQW D ULQJ�DURXQG ZLWK WKH VDPH EUDQG RI SDSHU \RX XVHG
LQ VWHS ��

� 5HSHDW VWHS � ZLWK WKH KLJK�NH\ QHJDWLYH�

� 5HSHDW VWHSV � WKURXJK � ZLWK D GLIIHUHQW EUDQG RI SULQWLQJ SD�
SHU� &RQWLQXH UHSHDWLQJ VWHSV � WKURXJK � XQWLO \RX KDYH
SULQWHG D ULQJ�DURXQG RI WKH WKUHH QHJDWLYHV ZLWK DOO RI WKH GLI�
IHUHQW SDSHU EUDQGV \RX DUH WHVWLQJ�

(YDOXDWLRQ

� /D\ RXW WKH ILQLVKHG SULQWV LQ WKH VDPH RUGHU \RX XVHG WR HYDOX�
DWH WKH ULQJ�DURXQG WHVW LQ &KDSWHU ��

� 6HOHFW WKH SULQW �RU SULQWV� WKDW KDYH WKH PRVW DSSURSULDWH SULQW
VWDWHPHQW IRU HDFK LPDJH�

� /RRN FDUHIXOO\ DW WKH SULQWV \RX VHOHFWHG IRU GLIIHUHQFHV LQ WRQDO
VHSDUDWLRQ� /RRN DW WKH KLJKOLJKWV LQ WKH SULQWV PDGH IURP WKH
KLJK�NH\ QHJDWLYH� WKHQ ORRN DW WKH VKDGRZV LQ WKH SULQWV PDGH
IURP WKH ORZ�NH\ QHJDWLYH� )LQDOO\� FRPSDUH WKH PLGWRQHV DQG
WKH RYHUDOO WRQDO UDQJH LQ WKH SULQWV PDGH IURP WKH VWDQGDUG
QHJDWLYH�

� 'HFLGH ZKLFK RI WKH SDSHUV \RX WHVWHG KDV WKH JUHDWHVW KLJKOLJKW
VHSDUDWLRQ DQG ZKLFK KDV WKH OHDVW�

� 'HFLGH ZKLFK SDSHU KDV WKH JUHDWHVW VKDGRZ VHSDUDWLRQ DQG
ZKLFK KDV WKH OHDVW�

� 'HFLGH ZKLFK SDSHU KDV WKH JUHDWHVW PLGWRQH VHSDUDWLRQ DQG
ZKLFK KDV WKH OHDVW�

� 'HFLGH ZKLFK SDSHU KDV WKH PRVW HYHQ VHSDUDWLRQ RI WRQHV IURP
KLJKOLJKWV WR VKDGRZV�

� )LQDOO\� GHFLGH ZKLFK SDSHUV KDYH D ZDUP FRORU DQG ZKLFK KDYH
D FRRO FRORU� &RPSDUH WKH SULQWV WR HDFK RWKHU DQG WR D QHXWUDO
JUD\ FDUG�

.HHS QRWHV RI DOO RI \RXU ILQGLQJV� %H VXUH WR VDYH \RXU WHVW SULQWV�
DQG UHFRUG WKH DSSURSULDWH LGHQWLI\LQJ LQIRUPDWLRQ RQ WKH EDFN
RI HDFK�
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0DWFKLQJ 0RGHUQ )LOPV DQG 3DSHUV

5HODWLYHO\ QHZ ILOP WHFKQRORJ\ W\SLILHG E\ .RGDN·V 7�0D[ DQG ,O�
IRUG·V 'HOWD ILOPV KDYH FKDQJHG WKH WUDGLWLRQDO WRQDO UDQJH RI ILOP�
:KHUH WKH KLJKOLJKW WRQHV LQ ROGHU ILOPV� VXFK DV .RGDN·V 7UL�;� DUH
FORVHU WRJHWKHU �FRPSUHVVHG� WKDQ WKH VKDGRZV DQG PLGWRQHV� WKH
KLJKOLJKW VHSDUDWLRQ RI WKH QHZHU ILOPV LV PRUH HYHQ� VLPLODU WR WKH
WRQDO VHSDUDWLRQ LQ RWKHU DUHDV RI WKH LPDJH�

%RWK .RGDN DQG ,OIRUG KDYH FUHDWHG HQODUJLQJ SDSHUV WKDW PDWFK
WKH WRQDO FKDUDFWHULVWLFV RI WKHLU QHZ ILOPV� .RGDN·V 3RO\PD[ ,, DQG
,OIRUG·V 0XOWLJUDGH ,9 DUH H[DPSOHV� %HFDXVH WKHVH SDSHUV DUH
JHDUHG WR WKH WRQDO FKDUDFWHULVWLFV RI WKH QHZ ILOPV� SULQWV PDGH
IURP ROGHU ILOP W\SHV FDQ DSSHDU JUD\ DQG ´PXGG\µ LQ WKH KLJK�
OLJKWV RQ WKLV SDSHU� ,I \RX DUH XVLQJ D PRGHUQ ILOP HPXOVLRQ VXFK
DV 7�0D[� EH VXUH WR WU\ DW OHDVW RQH SDSHU GHVLJQHG IRU LW LQ
\RXU WHVWV�

7HVWLQJ 'HYHORSHUV

7KLV WHVW SURYLGHV LQIRUPDWLRQ DERXW KRZ GHYHORSHUV DIIHFW SULQWLQJ
SDSHU� :KHQ FKRRVLQJ GHYHORSHUV WR WHVW� GR QRW IHHO OLPLWHG WR WKH
RQHV DYDLODEOH LQ FDPHUD VWRUHV� <RX PLJKW ZDQW WR FRQVXOW WKH
IRUPXODV LQ $SSHQGL[ ( IRU GHYHORSHUV \RX FDQ PL[ \RXUVHOI�

0DWHULDOV

)RU WKH GHYHORSHU WHVW� XVH WKH SDSHU W\SH \RX VHOHFWHG DV PRVW
DSSURSULDWH IRU HDFK RI WKH WKUHH WHVW QHJDWLYHV� ,I \RX VHOHFWHG
PRUH WKDQ RQH SDSHU W\SH� FKRRVH EHWZHHQ WKHP IRU \RXU LQLWLDO
WHVWV� ,I \RX ZHUH VDWLVILHG ZLWK WKH DFFXUDF\ RI WKH H[SRVXUH IRU WKH
UHIHUHQFH SULQW LQ WKH SDSHU WHVW� \RX GRQ·W QHHG WR UHSHDW WKDW
GHYHORSHU DQG SDSHU FRPELQDWLRQ�

&KRRVH DW OHDVW WKUHH GLIIHUHQW SDSHU GHYHORSHUV GHVLJQHG WR
\LHOG QRUPDO FRQWUDVW UHVXOWV� &RQVXOW WKH PDQXIDFWXUHU·V OLWHUDWXUH
LI \RX DUHQ·W VXUH DERXW D SDUWLFXODU GHYHORSHU�

3URFHGXUH

� 6HOHFW WKH VWDQGDUG QHJDWLYH DQG WKH SDSHU EUDQG \RX FKRVH DV
PRVW DSSURSULDWH IRU LW� DQG SULQW D ULQJ�DURXQG� 'HYHORS WKH
SULQWV LQ WKH ILUVW GHYHORSHU \RX DUH WHVWLQJ�

� 3UHSDUH D WUD\ RI WKH QH[W GHYHORSHU \RX ZDQW WR WHVW� DQG SULQW
DQRWKHU ULQJ�DURXQG XVLQJ WKH VDPH QHJDWLYH DQG SDSHU DV LQ
VWHS ��

� 5HSHDW VWHS � ZLWK D WUD\ RI WKH WKLUG GHYHORSHU \RX ZDQW WR WHVW�

� 6HOHFW WKH ORZ�NH\ QHJDWLYH� DQG UHSHDW VWHSV � WKURXJK �� <RX
PD\ FKRRVH WR GR WKLV SDUW RI WKH WHVW DW D ODWHU WLPH�

� 6HOHFW WKH KLJK�NH\ QHJDWLYH� DQG UHSHDW VWHSV � WKURXJK �� <RX
PD\ DOVR FKRRVH WR GR WKLV SDUW RI WKH WHVW DW D ODWHU WLPH�

(YDOXDWLRQ

� /D\ RXW WKH ULQJ�DURXQG WHVWV IRU WKH VWDQGDUG QHJDWLYH LQ WKH
VDPH ZD\ \RX HYDOXDWHG WKH ULQJ�DURXQG WHVW LQ &KDSWHU ��
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� 6HOHFW WKH SULQW RU SULQWV IURP HDFK GHYHORSHU \RX WHVWHG WKDW
KDYH WKH PRVW DSSURSULDWH SULQW VWDWHPHQW IRU WKDW LPDJH� DQG
SXW DZD\ WKH UHVW� /RRN FDUHIXOO\ DW WKH SULQWV \RX VHOHFWHG IRU
GLIIHUHQFHV LQ WRQDO VHSDUDWLRQ DQG FRORU�

� 2UGHU WKH SULQWV IURP WKH PRVW ZLGHO\ VHSDUDWHG WRQHV WR WKH
PRVW FRPSUHVVHG WRQHV �)LJXUH ����� 7KLV RUGHU PD\ EH VXEMHF�
WLYH ZKHQ D SULQW KDV ZLGHO\ VHSDUDWHG WRQHV LQ RQH DUHD �OLNH
WKH KLJKOLJKWV� DQG FRPSUHVVHG WRQHV LQ DQRWKHU �VXFK DV WKH
VKDGRZV�� 'RQ·W ZRUU\ WKDW \RX PLJKW FKDQJH \RXU PLQG DERXW
WKH RUGHU DW D ODWHU GDWH�

6HSDUDWHG &RPSUHVVHG

� 'HFLGH ZKLFK UDQJH RI WRQHV VHHPV EHVW IRU WKH LPDJH� ZKLFK LV
VHFRQG EHVW� DQG VR RQ�

� 5HDUUDQJH WKH VDPH SULQWV LQ RUGHU IURP WKH ZDUPHVW FRORU WR
WKH FRROHVW FRORU� &RPSDUH WKH SULQWV WR D QHXWUDO JUD\ FDUG WR
VHH ZKLFK DUH ZDUP DQG ZKLFK DUH FRRO �)LJXUH �����

:DUPHVW

*UD\ &DUG &RORU

&RROHVW

� 'HFLGH ZKLFK RI WKH SULQW FRORUV VHHP EHVW IRU WKH LPDJH� ZKLFK
LV VHFRQG EHVW� DQG VR RQ�

� 5HSHDW VWHSV � WKRXJK � IRU WKH SULQWV IURP WKH ORZ�NH\ QHJDWLYH
DQG IURP WKH KLJK�NH\ QHJDWLYH�

$V ZLWK WKH SDSHU WHVW� NHHS FDUHIXO QRWHV RI DOO RI \RXU ILQGLQJV� %H
VXUH WR VDYH \RXU WHVW SULQWV DQG WR UHFRUG WKH DSSURSULDWH
LGHQWLI\LQJ LQIRUPDWLRQ RQ WKH EDFN RI HDFK�

:RUNLQJ WKRXJK WKH SDSHU DQG GHYHORSHU WHVWV LV H[KDXVWLYH
DQG SRWHQWLDOO\ IUXVWUDWLQJ� $OWKRXJK LW LV SRVVLEOH WKDW WKH WHVWV KDYH
LGHQWLILHG D VSHFLILF SDSHU DQG GHYHORSHU FRPELQDWLRQ WKDW LV EHVW
IRU \RXU LPDJHV� LW LV PRUH OLNHO\ WKDW LW KDV RQO\ QDUURZHG WKH ILHOG
GRZQ IURP DPRQJ WKH PDQ\ SRVVLELOLWLHV DQG WKDW QR FOHDU ´ZLQQHUµ
LV HYLGHQW�

'RQ·W EH FRQFHUQHG LI \RX DUH WHPSRUDULO\ XQGHFLGHG� 7KH
SRLQW RI WKHVH H[HUFLVHV LV WR WUDLQ \RXU H\HV WR UHFRJQL]H VXEWOH
GLIIHUHQFHV EHWZHHQ SULQWV PDGH ZLWK GLIIHUHQW PDWHULDOV� 7KH
EHQHILW LV WR V\VWHPDWL]H DQG FRPSUHVV WKH H[SHULHQFH WKDW WKRXJKW�
IXO SKRWRJUDSKHUV JDLQ WKURXJK \HDUV RI ZRUNLQJ LQWXLWLYHO\� <RXU
HIIRUWV ZLOO JLYH \RX D OLEUDU\ RI SULQWV WKDW \RX FDQ XVH WR PDNH
LQIRUPHG GHFLVLRQV ZKHQ FKRRVLQJ SDSHU DQG GHYHORSHU
FRPELQDWLRQV�

)LJXUH ��� 2UGHULQJ SULQWV E\ WRQDO

VHSDUDWLRQ�

)LJXUH ��� 2UGHULQJ SULQWV E\ SULQW

FRORU� 7\SLFDOO\� PRVW SULQWV ZLOO
DSSHDU ZDUPHU WKDQ WKH QHXWUDO

FRORU RI WKH JUD\ FDUG DV LQGLFDWHG E\

WKH SRVLWLRQ RI WKH JUD\ FDUG FRORU LQ
WKH LOOXVWUDWLRQ�



��&KRRVLQJ D 3DSHU DQG D 'HYHORSHU
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,Q PDQ\ FDVHV� WKH QHHGV RI \RXU QHJDWLYHV GLFWDWH WKH PDWHULDOV \RX
XVH� ,I VKDGRZ GHWDLO LV RI SULPDU\ LPSRUWDQFH� WKHQ WKH SULQW DQG
GHYHORSHU FRPELQDWLRQ WKDW \LHOGV WKH PRVW VHSDUDWLRQ LQ WKH
VKDGRZ WRQHV LV SUREDEO\ WKH EHVW FKRLFH� /LNHZLVH� LI KLJKOLJKW
WH[WXUH LV PRUH LPSRUWDQW WKDQ VKDGRZ GHWDLO� \RX VKRXOG FRQVLGHU
XVLQJ PDWHULDOV WKDW HPSKDVL]H KLJKOLJKW WRQHV� .HHS LQ PLQG WKDW
WKH FRORU RI WKH SDSHU DQG GHYHORSHU FRPELQDWLRQ \RX FKRRVH
VKRXOG DOVR EH DSSURSULDWH WR WKH LPDJH�

,I \RX DUH XQGHFLGHG DERXW KRZ WR SULQW DQ LPDJH� PDNH D
´ZRUNLQJµ SULQW RQ WKH SDSHU DQG GHYHORSHU FRPELQDWLRQ WKDW
SURGXFHG WKH PRVW HYHQ RYHUDOO VHSDUDWLRQ RI WRQHV DQG ZDV FORVHVW
WR D QHXWUDO FRORU� $IWHU LW LV IXOO\ SURFHVVHG DQG GU\� VWXG\ WKDW
SULQW� DQG GHFLGH ZKLFK WRQHV \RX ZDQW WR HPSKDVL]H DQG ZKDW
FRORU LV DSSURSULDWH� 7KHQ XVH \RXU WHVW SULQWV DV D UHIHUHQFH LQ
FKRRVLQJ WKH EHVW SDSHU DQG GHYHORSHU IRU WKH ILQDO SULQW�

,I XQLIRUP SULQW FRORU LV LPSRUWDQW� DV LW PLJKW EH IRU LPDJHV
\RX SODQ WR GLVSOD\ WRJHWKHU� \RX PLJKW EH OLPLWHG WR SDSHUV DQG
GHYHORSHUV WKDW SURGXFH VLPLODU FRORUV� ,I DQ LPDJH UHTXLUHV D WRQDO
VFDOH RQO\ SURGXFHG E\ D SDSHU DQG GHYHORSHU WKDW KDYH D FRORU
LQFRQVLVWHQW ZLWK WKH RWKHU SULQWV LQ WKH VHULHV� \RX FDQ PRGLI\ WKH
FRORU RI DOO \RXU SULQWV E\ WRQLQJ� D SURFHVV GHVFULEHG LQ &KDSWHU ��

$V D ILQDO QRWH� VRPH SKRWRJUDSKHUV DGYRFDWH ZRUNLQJ ZLWK
RQO\ D VLQJOH SDSHU DQG GHYHORSHU FRPELQDWLRQ� ,Q WKHRU\� ZRUNLQJ
H[FOXVLYHO\ ZLWK RQH SDSHU DQG GHYHORSHU LV D ZD\ WR XQGHUVWDQG
WKH VXEWOHWLHV RI WKRVH PDWHULDOV� 7KLV LV JRRG DGYLFH IRU WKH
EHJLQQLQJ SKRWRJUDSKHU�

:RUNLQJ ZLWK MXVW RQH FRPELQDWLRQ RI SDSHU DQG GHYHORSHU�
KRZHYHU� SURPRWHV D WHQGHQF\ WR OLPLW \RXU SKRWRJUDSK\ WR MXVW WKH
LPDJHV WKDW ZRUN ZHOO ZLWK WKHVH PDWHULDOV� ,W LV EHWWHU WR KDYH
H[SHULHQFH ZRUNLQJ ZLWK VHYHUDO SDSHU DQG GHYHORSHU FRPELQDWLRQV
VR WKDW WKH PDWHULDOV \RX XVH GRQ·W OLPLW WKH ZD\ WKDW \RX VHH�

6800$5<

: $ SULQW DSSHDUV WR KDYH IHZHU WRQHV WKDQ D QHJDWLYH EHFDXVH
ZKHQ \RX YLHZ D SULQW E\ UHIOHFWHG OLJKW� WKH GHQVLW\ LQ WKH SULQW
HPXOVLRQ DEVRUEV WKH OLJKW WZLFH EHIRUH \RXU H\H FDQ VHH LW�

: $ KLJK�NH\ LPDJH LV RQH WKDW FRQWDLQV D SUHGRPLQDQFH RI KLJK�
OLJKWV� ,Q WKHVH LPDJHV� WKH UHQGHULQJ RI WKH KLJKOLJKW WRQHV LV
XVXDOO\ WKH PRVW LPSRUWDQW FRQVLGHUDWLRQ LQ WKH SULQW VWDWHPHQW�

: $ ORZ�NH\ LPDJH LV RQH WKDW FRQWDLQV D SUHGRPLQDQFH RI VKDG�
RZV� ,Q D ORZ�NH\ LPDJH� WKH UHQGHULQJ RI WKH VKDGRZ WRQHV LV
XVXDOO\ WKH PRVW LPSRUWDQW FRQVLGHUDWLRQ LQ WKH SULQW VWDWHPHQW�

: ,Q DQ LPDJH WKDW FRQWDLQV DSSUR[LPDWHO\ HTXDO DUHDV RI KLJK�
OLJKWV� VKDGRZV� DQG PLGWRQHV� DQ HYHQ VHSDUDWLRQ RI DOO WKH
WRQHV LV D JRRG FKRLFH XQOHVV \RX KDYH D VSHFLILF UHDVRQ WR HP�
SKDVL]H RQH WRQDO DUHD RYHU DQRWKHU�

: 7KH FRORU RI D SULQW LV DIIHFWHG SULPDULO\ E\ WKH SDSHU EDVH DQG
WKH FRORU RI WKH GHYHORSHG VLOYHU LQ WKH HPXOVLRQ�

: 3HUVRQDO WHVWLQJ DQG HYDOXDWLRQ� LQ ZKLFK \RX FRPSDUH WKH HI�
IHFWV RI GLIIHUHQW FRPELQDWLRQV RI SDSHUV DQG GHYHORSHUV RQ \RXU
LPDJHV� DUH WKH EHVW JXLGHV IRU GHWHUPLQLQJ ZKLFK PDWHULDOV DUH
DSSURSULDWH IRU \RXU ZRUN�
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: %XLOG D OLEUDU\ RI WHVW UHVXOWV IRU PDNLQJ FKRLFHV DERXW ZKLFK
SDSHU DQG GHYHORSHU WR XVH� )RU H[DPSOH� LI \RX DUH XQGHFLGHG
DERXW KRZ WR SULQW D QHJDWLYH� VWXG\ D ZRUN SULQW WR GHFLGH
ZKLFK WRQHV LQ WKH LPDJH DUH PRVW LPSRUWDQW� &KRRVH D SDSHU
DQG GHYHORSHU FRPELQDWLRQ IURP DPRQJ WKH WHVW SULQWV LQ \RXU
OLEUDU\ WKDW HPSKDVL]HV WKRVH WRQHV DQG KDV DQ DSSURSULDWH
SULQW FRORU�



��

2FFDVLRQDOO\ \RX ZLOO KDYH WR SULQW D QHJDWLYH ZLWK FRQWUDVW
SUREOHPV WKDW FDQ·W EH VROYHG E\ \RXU XVXDO GDUNURRP WHFKQLTXHV�

6XFK SUREOHP QHJDWLYHV XVXDOO\ IDOO LQWR RQH RI WKUHH FDWHJRULHV�
: 7KH QHJDWLYH KDV WRR PXFK FRQWUDVW IRU JUDGH � SDSHU HYHQ LI
\RX LQFUHDVH WKH SULQW H[SRVXUH DQG UHGXFH WKH SULQW GHYHORS�
PHQW WLPH�

: 7KH QHJDWLYH KDV WRR OLWWOH FRQWUDVW IRU JUDGH � SDSHU� $OWKRXJK
PRVW SDSHU EUDQGV RIIHU KLJKHU FRQWUDVW JUDGHV� WKHVH JUDGHV
RIWHQ GR QRW WRQH ZLWK WKH VDPH FRORU DV WKH ORZHU JUDGHV� ,Q D
VHULHV RI SULQWV ZKHUH WRQLQJ DQG XQLIRUP FRORU DUH LPSRUWDQW�
\RX QHHG DOWHUQDWH KLJK�FRQWUDVW RSWLRQV�

: 7KH QHJDWLYH KDV ORFDOL]HG FRQWUDVW SUREOHPV� )RU H[DPSOH�
ZKHQ SULQWLQJ YHU\ KLJK FRQWUDVW QHJDWLYHV� FRUUHFWLQJ WKH RYHU�
DOO FRQWUDVW RIWHQ PHDQV WKDW WKH PLGWRQHV DSSHDU FRPSUHVVHG
DQG GXOO� ,Q WKHVH FDVHV� LI \RX ZDQW WR VKRZ GHWDLO LQ ERWK EULJKW
KLJKOLJKWV DQG GDUN VKDGRZV DQG UHWDLQ WKH RYHUDOO WRQDO
VHSDUDWLRQ RI WKH SULQW� \RX QHHG D ZD\ WR FRQWURO WKH FRQWUDVW RI
WKH KLJKOLJKWV DQG VKDGRZV VHSDUDWHO\�


 ,I \RXU QHJDWLYHV IUHTXHQWO\ GR QRW KDYH WKH FRUUHFW FRQWUDVW WR SULQW RQ

 QRUPDO SDSHU JUDGHV� \RX VKRXOG FRQVLGHU FKDQJLQJ WKH ZD\ \RX H[SRVH

 DQG GHYHORS \RXU ILOP� ,W LV ZRUWK VWXG\LQJ VXFK WHFKQLTXHV DV WKH ]RQH

 V\VWHP WR KHOS \RX JDLQ PRUH FRQWURO RYHU WKH FRQWUDVW RI \RXU QHJDWLYHV�

6SHFLDO &RQWUDVW 6ROXWLRQV

&KDSWHU�
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7KLV FKDSWHU GHVFULEHV GLIIHUHQW PHWKRGV \RX FDQ XVH WR VROYH WKHVH
SUREOHPV� %HFDXVH HDFK QHJDWLYH ZLWK D FRQWUDVW SUREOHP LV
GLIIHUHQW� XVH WKHVH GHVFULSWLRQV DV D JXLGH WR DGDSWLQJ WKHVH
WHFKQLTXHV WR \RXU RZQ QHHGV�

35,17,1* $ 9(5< +,*+ &2175$67 1(*$7,9(

&HUWDLQ VFHQHV QDWXUDOO\ \LHOG YHU\ KLJK FRQWUDVW QHJDWLYHV� )RU
H[DPSOH� DOPRVW DQ\ VFHQH SKRWRJUDSKHG LQ EULJKW VXQOLJKW RU ZLWK
VWURQJO\ GLUHFWLRQDO DUWLILFLDO OLJKW ZLOO SURGXFH D QHJDWLYH ZLWK
H[WUHPH FRQWUDVW�

6RPH KLJK�FRQWUDVW QHJDWLYHV ZRQ·W PDNH VDWLVIDFWRU\ SULQWV QR
PDWWHU ZKDW \RX GR WR SULQW WKHP� %HIRUH WU\LQJ WR SULQW DQ\
QHJDWLYH� ORRN DW LW FDUHIXOO\� XVLQJ D PDJQLI\LQJ JODVV LI QHFHVVDU\�
7R SULQW ZHOO� HYHQ D YHU\ KLJK FRQWUDVW QHJDWLYH PXVW KDYH YLVLEOH
GHWDLOV LQ WKH LPSRUWDQW VKDGRZ DUHDV DV ZHOO DV LQ WKH KLJKOLJKWV
DQG PLGGOH WRQHV �)LJXUH �����

)LJXUH ����
5HGXFWLRQ� ���

7KH IROORZLQJ VHFWLRQV GHVFULEH ZD\V WKDW \RX FDQ SULQW WKH
QHJDWLYH VKRZQ LQ )LJXUH ���� $V \RX ZRUN ZLWK \RXU RZQ KLJK�
FRQWUDVW QHJDWLYHV� H[SHFW WR REWDLQ UHVXOWV VLPLODU WR WKRVH LQ
WKH LOOXVWUDWLRQV�

7KH &RQWURO 3ULQW

7R JDXJH \RXU SURJUHVV DV \RX SULQW D GLIILFXOW QHJDWLYH� PDNH D
FRQWURO SULQW RQ JUDGH � SDSHU GHYHORSHG LQ \RXU QRUPDO SDSHU
GHYHORSHU� :KHQ \RX H[SRVH IRU WKH FRUUHFW KLJKOLJKWV� D YHU\ KLJK
FRQWUDVW QHJDWLYH ZLOO SURGXFH D SULQW ZLWK VRPH KLJKOLJKW GHWDLOV
DQG IHZ DGGLWLRQDO WRQHV RWKHU WKDQ PD[LPXP EODFN �)LJXUH �����
7KH FRQWURO SULQW ZLOO WHOO \RX KRZ \RX DUH SURJUHVVLQJ DV \RXU
SULQWV DSSURDFK WKH FRQWUDVW \RX ZDQW�

)LJXUH ��� $ KLJK�FRQWUDVW QHJDWLYH�

<RX FDQ VXFFHVVIXOO\ SULQW D YHU\ KLJK
FRQWUDVW QHJDWLYH LI� OLNH WKH RQH

VKRZQ KHUH� LW KDV DGHTXDWH VKDGRZ

GHWDLO� )LJXUH ��� VKRZV ZKDW WKLV
QHJDWLYH ORRNV OLNH SULQWHG IRU WKH

FRUUHFW KLJKOLJKWV RQ QRUPDO�FRQWUDVW
SDSHU�



��6SHFLDO &RQWUDVW 6ROXWLRQV

)LJXUH ����
5HGXFWLRQ� ���

/RZ�&RQWUDVW 3DSHU DQG 'HFUHDVHG 'HYHORSPHQW

7KH ILUVW WHFKQLTXH WR WU\ ZKHQ SULQWLQJ D YHU\ KLJK FRQWUDVW
QHJDWLYH LV WR FRPELQH JUDGH � SDSHU GHYHORSHG LQ \RXU QRUPDO
GHYHORSHU ZLWK DSSUR[LPDWHO\ ��� PRUH H[SRVXUH DQG KDOI \RXU
QRUPDO GHYHORSPHQW WLPH� 7KH KLJKOLJKWV LQ WKLV SULQW VKRXOG
PDWFK WKRVH RI WKH FRQWURO SULQW�

)LJXUH ����
5HGXFWLRQ� ���

7KLV LV D WHFKQLTXH \RX OHDUQHG DERXW LQ &KDSWHU � WR JDLQ D ILQHU
GHJUHH RI FRQWURO RYHU WKH FRQWUDVW RI D SULQW� $OWKRXJK WKLV
WHFKQLTXH LV ERWK FRQYHQLHQW DQG HIIHFWLYH IRU QHJDWLYHV WKDW DUH
VOLJKWO\ KLJK LQ FRQWUDVW� LW XVXDOO\ LV QRW HQRXJK WR SULQW D YHU\ KLJK
FRQWUDVW QHJDWLYH VXFFHVVIXOO\�

/RZ�&RQWUDVW 'HYHORSHUV

'HYHORSHUV IRUPXODWHG VSHFLDOO\ WR SURGXFH ORZ�FRQWUDVW UHVXOWV FDQ
HIIHFWLYHO\ ORZHU WKH FRQWUDVW RI D SULQW E\ PRUH WKDQ RQH FRQWUDVW

)LJXUH ��� 7KH FRQWURO SULQW� 7KLV LV
KRZ WKH QHJDWLYH LOOXVWUDWHG LQ
)LJXUH ��� ORRNV SULQWHG RQ JUDGH �
SDSHU VR WKDW WKH VXQOLW JUDVV LV
FRUUHFWO\ H[SRVHG� $OWKRXJK WKH
KLJKOLJKWV DUH FRUUHFW� WKH UHVW RI WKH
SULQW LV DOPRVW FRPSOHWHO\ EODFN�

)LJXUH ��� *UDGH � SDSHU ZLWK
LQFUHDVHG H[SRVXUH DQG GHFUHDVHG
GHYHORSPHQW� 6RPH GHWDLO LV YLVLEOH
LQ WKH PLGWRQHV �DURXQG WKH VXQOLW
JUDVV LQ WKH IRUHJURXQG�� EXW RYHUDOO
WKH SULQW LV VWLOO YHU\ GDUN�



�� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

JUDGH� %HFDXVH WKHUH DUH IHZ FRPPHUFLDOO\ DYDLODEOH GHYHORSHUV
GHVLJQHG WR SURGXFH ORZ�FRQWUDVW SULQWV� PRVW PXVW EH PL[HG IURP
IRUPXODV� $SSHQGL[ ( OLVWV D YDULHW\ RI WKH PRVW XVHIXO IRUPXODV�

,I \RX GRQ·W ZDQW WR PL[ D IRUPXOD IURP EXON FKHPLFDOV� D
FRPPHUFLDOO\ DYDLODEOH ORZ�FRQWUDVW GHYHORSHU LV .RGDN·V 6HOHFWRO�
6RIW� 6HOHFWRO�6RIW LV DOVR DQ H[FHOOHQW ZDUP�FRORU GHYHORSHU�

)LJXUH ����
5HGXFWLRQ� ���

<RX VKRXOG EH DZDUH WKDW FKDQJLQJ IURP D QRUPDO�FRQWUDVW WR D
ORZ�FRQWUDVW GHYHORSHU XVXDOO\ PHDQV FKDQJLQJ WKH SULQW FRORU
VOLJKWO\� 0RVW ORZ�FRQWUDVW GHYHORSHUV SURGXFH ZDUP FRORUV� <RX
VKRXOG� KRZHYHU� EH DEOH WR FKRRVH D IRUPXOD IURP WKRVH OLVWHG LQ
$SSHQGL[ ( WKDW FORVHO\ PDWFKHV WKH FRORU RI WKH VWDQGDUG GHYHORS�
HU \RX DUH XVLQJ�

3ULQW )ODVKLQJ

)ODVKLQJ LV D FRQWUDVW UHGXFLQJ WHFKQLTXH WKDW SUH�H[SRVHV WKH
SULQWLQJ SDSHU EHIRUH LW LV H[SRVHG WR WKH QHJDWLYH� 7KLV WHFKQLTXH
LQFUHDVHV KLJKOLJKW GHQVLWLHV ZLWKRXW YLVLEO\ DIIHFWLQJ PLGWRQHV DQG
VKDGRZV�

)ODVKLQJ ZRUNV EHFDXVH RI WKH LQHUWLD WKDW DOO OLJKW�VHQVLWLYH
VLOYHU HPXOVLRQV KDYH WR H[SRVXUH� :KDW WKLV PHDQV LV WKDW \RX FDQ
H[SRVH D SLHFH RI SULQWLQJ SDSHU WR D VPDOO DPRXQW RI OLJKW ZLWKRXW
SURGXFLQJ D YLVLEOH GHQVLW\ DIWHU LW LV GHYHORSHG� 7KH DPRXQW RI
H[SRVXUH QHFHVVDU\ WR SURGXFH D YLVLEOH WRQH RQ SULQWLQJ SDSHU LV
FDOOHG WKH H[SRVXUH WKUHVKROG� :KHQ \RX IODVK D SULQW� \RX H[SRVH WKH
SDSHU WR ZKLWH OLJKW XS WR� EXW QRW H[FHHGLQJ LWV H[SRVXUH WKUHVK�
ROG� 7KLV LV WKH IODVK H[SRVXUH� 1H[W \RX H[SRVH WKH SDSHU WR WKH
QHJDWLYH \RX DUH SULQWLQJ� FDOFXODWLQJ WKH H[SRVXUH WLPH� DV DOZD\V�
IRU WKH FRUUHFW UHQGHULQJ RI WKH KLJKOLJKWV� 7KLV LV WKH PDLQ H[SRVXUH�

%HFDXVH IODVKHG SULQWLQJ SDSHU QHHGV OHVV PDLQ H[SRVXUH WR
FRUUHFWO\ UHQGHU WKH KLJKOLJKWV� WKH VKDGRZ GHQVLWLHV RI WKDW LPDJH
ZLOO DSSHDU OLJKWHU WKDQ RQ SDSHU WKDW KDVQ·W EHHQ IODVKHG� 7KH
UHVXOW LV ORZHU FRQWUDVW� :KHQ FRUUHFWO\ GRQH� IODVKLQJ GHFUHDVHV WKH
GHQVLW\ RI WKH VKDGRZV LQ D SULQW ZKLOH DOORZLQJ \RX WR H[SRVH IRU
WKH FRUUHFW KLJKOLJKW GHWDLOV �)LJXUH �����

)LJXUH ��� *UDGH � SDSHU GHYHO�
RSHG LQ *$) ��� �D ORZ�FRQWUDVW
GHYHORSHU� IRU � PLQXWH� 7KH SULQW
VKRZV GHWDLO LQ WKH PLGWRQH DUHDV
DQG EHJLQV WR VKRZ GHWDLO LQ WKH
VKDGRZHG JUDVV\ DUHDV RI WKH
IRUHJURXQG� 2YHUDOO� KRZHYHU� WKH
SULQW VWLOO KDV WRR PXFK FRQWUDVW�
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 ([SRVXUH 7KUHVKROG

 'HQVLW\ DGGHG E\
 IODVK H[SRVXUH

7R IODVK SULQWLQJ SDSHU� \RX QHHG D ORZ�LQWHQVLW\� FRQWUROODEOH OLJKW
VRXUFH� ,Q PRVW GDUNURRPV� WKHUH DUH WKUHH ZD\V WR FUHDWH WKLV W\SH
RI OLJKW�
: 5DLVH WKH KHDG RI \RXU HQODUJHU WR LWV PD[LPXP KHLJKW DQG FORVH
WKH HQODUJLQJ OHQV WR LWV PLQLPXP DSHUWXUH� 7KLV SURGXFHV D
ORZ�LQWHQVLW\ OLJKW WKDW \RX FDQ FRQWURO WKURXJK WKH HQODUJHU WLP�
HU� ,I \RX DUH LQ WKH PLGGOH RI SULQWLQJ D QHJDWLYH� KRZHYHU� \RX
PXVW WDNH WKH QHJDWLYH RXW RI WKH HQODUJHU DQG FKDQJH LWV KHLJKW
WR PDNH WKH IODVK H[SRVXUH� ,I \RX GLVFRYHU ODWHU WKDW \RX IODVKHG
LQFRUUHFWO\ RU \RX GLGQ·W IODVK HQRXJK SDSHU� WKHQ \RX PXVW UH�
SHDW WKH SURFHVV DOO RYHU DJDLQ�

: 6XVSHQG D VPDOO LQFDQGHVFHQW EXOE IURP WKH GDUNURRP FHLOLQJ�
<RX FDQ WHPSRUDULO\ FRQQHFW WKH EXOE WR WKH HQODUJHU WLPHU DQG
IODVK SDSHU ZLWKRXW KDYLQJ WR DOWHU WKH HQODUJHU·V VHWWLQJ�

: 3ODFH D GLIIXVLQJ ILOWHU RYHU WKH HQODUJLQJ OHQV DQG PDNH WKH
IODVK H[SRVXUH ZLWKRXW UHPRYLQJ WKH QHJDWLYH IURP WKH HQODUJHU
RU FKDQJLQJ WKH HQODUJHU·V VHWWLQJV� <RX FDQ XVH D VPDOO SLHFH RI

�#�LQFK ZKLWH 3OH[LJODVV IRU WKH GLIIXVLQJ ILOWHU DQG DGG QHXWUDO�
GHQVLW\ ILOWHUV� LI QHFHVVDU\� WR UHGXFH WKH OLJKW LQWHQVLW\�

&DOFXODWLQJ WKH )ODVK ([SRVXUH

2QFH \RX KDYH GHFLGHG KRZ \RX DUH JRLQJ WR SURGXFH WKH IODVK
H[SRVXUH� XVH WKH IROORZLQJ VWHSV WR FDOFXODWH LWV GXUDWLRQ�
� &XW D IXOO VKHHW RI SULQWLQJ SDSHU LQWR WHVW VWULSV�

� ([SRVH WKH WHVW VWULSV WR IODVK H[SRVXUHV RI �� ��� ��� DQG ��
VHFRQGV�

� 'HYHORS WKH WHVW VWULSV LQ WKH VDPH PDQQHU WKDW \RX DUH SODQ�
QLQJ WR GHYHORS WKH ILQDO SULQW�
)RU H[DPSOH� LI \RX DUH SODQQLQJ WR XVH D VSHFLDO GHYHORSHU RU D QRQVWDQ�
GDUG GHYHORSPHQW WLPH IRU WKH ILQDO SULQW� XVH WKHVH IRU GHYHORSLQJ WKH
IODVK H[SRVXUH WHVW�

� 2QFH IL[HG� FRPSDUH WKH WHVW VWULSV WR D VWDQGDUG ZKLWH SDWFK IRU
WKH SDSHU \RX DUH XVLQJ�

� ,I DOO RI WKH VWULSV DUH YLVLEO\ GDUNHU WKDQ WKH ZKLWH SDWFK� UHGXFH
WKH LQWHQVLW\ RI WKH OLJKW VRXUFH DQG UHSHDW WKH H[SRVXUH WHVW DW
WKH VDPH WLPH LQWHUYDOV�

)LJXUH ��� 7KH UHODWLRQVKLS RI WKH
H[SRVXUH WKUHVKROG WR IODVKHG DQG

XQIODVKHG SULQW WRQHV� :KLOH IODVKLQJ
LQFUHDVHV WKH GHQVLW\ RI DOO RI WKH
WRQHV LQ WKH LPDJH HTXDOO\� WKH HIIHFW
LV PRVW QRWLFHDEOH LQ WKH KLJKOLJKWV
ZKHUH WKH GLIIHUHQFH LV EHWZHHQ D
WRQH WKDW LV YLVLEOH DQG RQH WKDW LVQ·W�
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� ,I QRQH RI WKH WHVW VWULSV VKRZV DQ\ GHQVLW\ FRPSDUHG WR WKH
VWDQGDUG ZKLWH SDWFK� UHSHDW WKH H[SRVXUH WHVW ZLWK ORQJHU WLPH
LQWHUYDOV� VXFK DV ��� ��� ��� DQG �� VHFRQGV�

2QFH \RX KDYH D VHW RI WHVW VWULSV LQ ZKLFK DW OHDVW RQH VWULS VKRZV
VRPH QRWLFHDEOH GHQVLW\ DQG DW OHDVW RQH VWULS VKRZV QR GHQVLW\�
FKRRVH WKH ORQJHVW H[SRVXUH WKDW VKRZV QR GHQVLW\ DV WKH IODVK
H[SRVXUH WLPH�

&DOFXODWLQJ WKH 0DLQ ([SRVXUH

&DOFXODWH WKH PDLQ H[SRVXUH LQ WKH VDPH PDQQHU WKDW \RX FDOFXODWH
WKH H[SRVXUH IRU DQ XQIODVKHG SULQW� EXW XVH IODVKHG SDSHU IRU
\RXU WHVW VWULSV� 2QFH \RX KDYH GHWHUPLQHG WKH FRUUHFW PDLQ
H[SRVXUH� XVH IXOO VKHHWV RI IODVKHG SDSHU WR PDNH WKH ILQDO SULQW�
<RX FDQ EXUQ DQG GRGJH RQ IODVKHG SDSHU MXVW DV \RX ZRXOG RQ
XQIODVKHG SDSHU�

)LJXUH ����
5HGXFWLRQ� ���

3ULQW IODVKLQJ ZRUNV LQ PDQ\ VLWXDWLRQV� EXW LW LV QRW D XQLYHUVDO
VROXWLRQ� )ODVKLQJ LV PRVW DSSURSULDWH IRU SULQWV WKDW KDYH WH[WXUHG
KLJKOLJKW DUHDV� DQG LW LV OHVV FRQYLQFLQJ LI WKH KLJKOLJKWV LQ WKH
LPDJH DUH VPRRWK DQG ZLWKRXW GHWDLO� :KHQ WKLV LV WKH FDVH� D
IODVKHG SULQW FDQ HQG XS ORRNLQJ PXGG\ DQG JUD\�

:DWHU %DWK 'HYHORSPHQW

:DWHU EDWK GHYHORSPHQW LV D WHFKQLTXH LQ ZKLFK \RX ORZHU WKH FRQWUDVW
RI D SULQW E\ DOWHUQDWHO\ DJLWDWLQJ WKH SULQWLQJ SDSHU LQ D WUD\ RI
GHYHORSHU DQG WKHQ OHWWLQJ LW VLW VWLOO LQ D WUD\ RI ZDWHU� 7KH ZDWHU
UHWDUGV WKH GHYHORSPHQW RI WKH VKDGRZV ZKLOH DOORZLQJ WKH
KLJKOLJKWV WR GHYHORS DW D QHDU QRUPDO UDWH�

:KHQ \RX DJLWDWH SULQWLQJ SDSHU LQ GHYHORSHU� WKH HPXOVLRQ
DEVRUEV HQRXJK VROXWLRQ WR FRQWLQXH SURGXFLQJ DQ LPDJH HYHQ DIWHU
WKH SDSHU LV UHPRYHG IURP LW� :KHQ \RX SODFH WKH SDSHU LQ ZDWHU�
WKH GHYHORSHU DEVRUEHG E\ WKH HPXOVLRQ LV DEOH WR FRQWLQXH ZRUNLQJ
XQWLO LW LV H[KDXVWHG� %HFDXVH WKH GHYHORSHU LV ZRUNLQJ KDUGHU DQG

)LJXUH ��� *UDGH � SDSHU ZLWK
UHGXFHG GHYHORSPHQW WLPH DQG

IODVK H[SRVXUH� 7KH SULQW VKRZV
DSSURSULDWH GHWDLO LQ ERWK WKH VXQOLW
JUDVV DQG WKH GDUNHVW VKDGRZV RQ
WKH WUHH WUXQNV�



��6SHFLDO &RQWUDVW 6ROXWLRQV

LV H[KDXVWHG PRUH UDSLGO\ LQ WKH VKDGRZV WKDQ LQ WKH KLJKOLJKWV� WKH
VKDGRZV VWRS GHYHORSLQJ VKRUWO\ DIWHU WKH SULQW JRHV LQWR WKH ZDWHU�
ZKLOH WKH KLJKOLJKWV FRQWLQXH GHYHORSLQJ�

3URFHGXUH

7KH IROORZLQJ VWHSV RXWOLQH D JHQHUDO ZRUNLQJ SURFHGXUH IRU ZDWHU
EDWK GHYHORSPHQW�
� 3ODFH D WUD\ RI URRP WHPSHUDWXUH ZDWHU QH[W WR WKH GHYHORSHU
WUD\ LQ \RXU GDUNURRP VLQN�
%HFDXVH \RX DUH XVLQJ D ZDWHU EDWK WR SULQW DQ H[WUHPHO\ KLJK�
FRQWUDVW QHJDWLYH� FRQVLGHU XVLQJ D ORZ�FRQWUDVW GHYHORSHU�

:DWHU'HYHORSHU

� $IWHU H[SRVXUH� DJLWDWH WKH SULQW LQ WKH GHYHORSHU IRU DSSUR[L�
PDWHO\ �� VHFRQGV�
$JLWDWLQJ WKH SULQW LQ WKH GHYHORSHU VDWXUDWHV WKH HPXOVLRQ ZLWK GHYHORSHU�

:DWHU'HYHORSHU

�� VHFRQGV

� &DUHIXOO\ WUDQVIHU WKH SULQW WR WKH ZDWHU WUD\� 3ODFH LW IDFH GRZQ�
PDNLQJ VXUH WKDW QR DLU EXEEOHV DUH WUDSSHG XQGHU WKH SULQW VR
WKDW WKH HPXOVLRQ FRQWDFWV WKH ZDWHU HYHQO\� /HDYH WKH SULQW LQ
WKH ZDWHU EDWK IRU � PLQXWH ZLWKRXW DJLWDWLRQ�
,Q WKH ZDWHU EDWK� GHYHORSHU LV UDSLGO\ H[KDXVWHG LQ WKH VKDGRZV DQG FRQ�
WLQXHV WR SURGXFH DQ LPDJH LQ WKH KLJKOLJKWV�

:DWHU'HYHORSHU

�� VHFRQGV � PLQXWH

� 5HWXUQ WKH SULQW WR WKH GHYHORSHU WUD\� DQG DJLWDWH IRU ��
VHFRQGV�
7KH SULQW HPXOVLRQ LV UHVDWXUDWHG ZLWK GHYHORSHU�

:DWHU'HYHORSHU

�� VHFRQGV � PLQXWH

�� VHFRQGV



�� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

� 7UDQVIHU WKH SULQW D VHFRQG WLPH WR WKH ZDWHU WUD\� DQG OHW LW VLW
HPXOVLRQ VLGH GRZQ ZLWKRXW DJLWDWLRQ IRU � PLQXWH�
7KH GHYHORSHU LV DJDLQ UDSLGO\ H[KDXVWHG LQ WKH VKDGRZV DQG FRQWLQXHV WR
SURGXFH DQ LPDJH LQ WKH KLJKOLJKWV�

:DWHU'HYHORSHU

�� VHFRQGV � PLQXWH

�� VHFRQGV

� PLQXWH

� &RQWLQXH DOWHUQDWLQJ DJLWDWLRQ LQ WKH GHYHORSHU ZLWK VWLOO WLPH LQ
WKH ZDWHU EDWK XQWLO WKH WRWDO WLPH LQ WKH GHYHORSHU HTXDOV
DSSUR[LPDWHO\ WZR�WKLUGV RI \RXU QRUPDO GHYHORSPHQW WLPH IRU
WKDW GHYHORSHU�

� 6WRS DQG IL[ WKH SULQW�

)LJXUH ����
5HGXFWLRQ� ���

7KH QXPEHU RI WLPHV \RX DOWHUQDWH WKH SULQW EHWZHHQ WKH GHYHORSHU
DQG WKH ZDWHU EDWK GHSHQGV SULPDULO\ RQ KRZ PXFK FRQWUDVW WKH
QHJDWLYH KDV� <RX PXVW H[SHULPHQW ZLWK WKH IROORZLQJ YDULDEOHV�
: 3ULQW ([SRVXUH³:DWHU EDWK GHYHORSPHQW DIIHFWV SULQW H[SRVXUH�
%H VXUH WR SUHSDUH WHVW VWULSV DQG JLYH WKHP WKH VDPH DPRXQW RI
ZDWHU EDWK GHYHORSPHQW WKDW \RX SODQ IRU WKH IXOO SULQW�

: 'HYHORSPHQW 7LPH³&RQVLGHU WKH VXJJHVWHG WLPH LQ WKH GHYHORSHU
RI WZR�WKLUGV QRUPDO GHYHORSPHQW WLPH WR EH RQO\ D VWDUWLQJ
SRLQW WKDW \RX PXVW FRQILUP E\ WHVWLQJ�

: 6DIHOLJKW )RJ³%HFDXVH WKH WRWDO WLPH WKDW WKH SDSHU ZLOO EH H[�
SRVHG WR \RXU GDUNURRP·V VDIHOLJKWV EHIRUH JRLQJ LQWR WKH VWRS
EDWK ZLOO EH FRQVLGHUDEO\ ORQJHU WKDQ QRUPDO� \RX VKRXOG FRQVLG�
HU WKH SRVVLELOLW\ RI VDIHOLJKW IRJ� ,Q IDFW� VDIHOLJKW IRJ FDQ HDVLO\
EH PLVWDNHQ IRU ORZHU FRQWUDVW� ,I \RX VXVSHFW VDIHOLJKW IRJ�

)LJXUH ��� *UDGH � SDSHU LQ D
ORZ�FRQWUDVW GHYHORSHU FRPELQHG

ZLWK D ZDWHU EDWK GHYHORSPHQW� $
ZDWHU EDWK LV DQ DOWHUQDWLYH WR
IODVKLQJ IRU SURGXFLQJ D ORZ�FRQWUDVW
SULQW� 7KLV SULQW LV VLPLODU WR WKH RQH
LQ )LJXUH ���� $OWKRXJK WKH SURFH�
GXUH LV VRPHZKDW WHGLRXV DQG
VXVFHSWLEOH WR VDIHOLJKW IRJ� \RX

FDQ FRPELQH IODVKLQJ DQG ZDWHU
EDWK GHYHORSPHQW IRU HYHQ ORZHU
FRQWUDVW UHVXOWV�



��6SHFLDO &RQWUDVW 6ROXWLRQV

SHUIRUP ZDWHU EDWK GHYHORSPHQW XQGHU UHGXFHG�LQWHQVLW\
VDIHOLJKWV RU LQ WKH GDUN�

: 'HYHORSHU 'LOXWLRQ³,I \RX DUH XVLQJ D YHU\ DFWLYH GHYHORSHU DQG
WKH SULQW GHYHORSV WRR UDSLGO\ WR FRQWURO� WU\ GLOXWLQJ WKH GHYHO�
RSHU PRUH WKDQ XVXDO� )RU H[DPSOH� GLOXWH 'HNWRO ��� LQVWHDG RI
��� RU ����

: 8QHYHQ 'HYHORSPHQW³,I FHUWDLQ DUHDV RI WKH SULQW DSSHDU XQHYHQ�
RU ´PRWWOHG�µ WU\ URFNLQJ WKH ZDWHU EDWK WUD\ RQFH HYHU\ ��
VHFRQGV E\ OLIWLQJ D FRUQHU RI WKH WUD\ VOLJKWO\ DQG VHWWLQJ LW
EDFN GRZQ�

7KH 6WHUU\ 3URFHVV

$ GLOXWH VROXWLRQ RI SRWDVVLXP RU DPPRQLXP GLFKURPDWH FDQ
GHFUHDVH WKH GHYHORSPHQW RI DQ LPDJH LQ DUHDV RI WKH JUHDWHVW
GHQVLW\ SURSRUWLRQDOO\ PRUH WKDQ LQ WKH DUHDV RI OHDVW GHQVLW\� :KHQ
XVHG FRUUHFWO\� WKH UHVXOW LV D ORZHU FRQWUDVW LPDJH� 7KLV HIIHFW ZDV
GLVFRYHUHG E\ -RKQ 6WHUU\ LQ WKH HDUO\ ����V� DQG LV QRW ZLGHO\ XVHG
EHFDXVH RI WKH UHODWLYHO\ KD]DUGRXV QDWXUH RI GLFKURPDWH VDOWV�

6DIHW\ 1RWH� 3RWDVVLXP 'LFKURPDWH

3RWDVVLXP GLFKURPDWH LV D FKHPLFDO WR ZKLFK PDQ\ SHRSOH GHYHORS
DQ DOOHUJLF UHDFWLRQ� $YRLG EUHDWKLQJ WKH GXVW DV \RX PL[ WKH 6WHUU\
IRUPXOD DQG ZHDU SURWHFWLYH JORYHV �VHH $SSHQGL[ $ ´'DUNURRP
6DIHW\µ WR GHWHUPLQH WKH EHVW W\SH� ZKHQ \RX KDQGOH WKH VROXWLRQ WR
SUHYHQW GLUHFW FRQWDFW ZLWK \RXU VNLQ�

3URFHGXUH

� %HIRUH VWDUWLQJ� SODQ IRU DQ\ RWKHU ORZ FRQWUDVW VROXWLRQV� VXFK
DV D ORZ�FRQWUDVW GHYHORSHU RU D UHGXFHG GHYHORSPHQW WLPH� <RX
PXVW EH FRQVLVWHQW ZLWK DQ\ RWKHU WHFKQLTXH \RX DUH XVLQJ� HYHQ
ZKLOH \RX DUH PDNLQJ WHVW VWULSV�

� 0L[ �� PO RI WKH 6WHUU\ IRUPXOD VWRFN VROXWLRQ GHVFULEHG LQ $S�
SHQGL[ ) ´0LVFHOODQHRXV )RUPXODVµ ZLWK ��� PO RI ZDWHU WR
PDNH D ZRUNLQJ VROXWLRQ�

� ([SRVH D VHULHV RI WHVW VWULSV RI WKH KLJKOLJKW DUHD RI WKH QHJDWLYH
\RX ZDQW WR SULQW�

� $JLWDWH WKH WHVW VWULSV LQ D WUD\ RI WKH 6WHUU\ VROXWLRQ IRU WZR WR
WKUHH PLQXWHV�
:HDU WKH DSSURSULDWH JORYHV DQG H\H SURWHFWLRQ� %H VXUH QRW WR OHW WKH
6WHUU\ VROXWLRQ VSODVK RQ \RXU VNLQ�

� 5LQVH WKH WHVW VWULSV E\ DJLWDWLQJ LQ D WUD\ RI ZDWHU IRU RQH
PLQXWH�

� $IWHU D PLQXWH� GUDLQ WKH H[FHVV ZDWHU RII WKH WHVW VWULSV DQG
SODFH LQ WKH GHYHORSHU�

� 'HYHORS WKH WHVW VWULSV DFFRUGLQJ WR \RXU SODQ IRU WKLV WHVW�

'HYHORSHU6WHUU\ 6ROXWLRQ :DWHU

� WR � PLQXWHV � PLQXWH
SODQQHG

GHYHORSPHQW



�� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

� 2QFH \RX GHWHUPLQH WKH FRUUHFW H[SRVXUH WLPH� H[SRVH DQG SUR�
FHVV WKH SULQW LQ WKH VDPH PDQQHU�

<RX FDQ GHFUHDVH WKH FRQWUDVW RI WKH SULQW HYHQ PRUH E\ UHGXFLQJ
WKH DPRXQW RI WKH 6WHUU\ VWRFN VROXWLRQ \RX XVH LQ WKH ZRUNLQJ
VROXWLRQ WR DV OLWWOH DV � PO� ,I \RX GRQ·W ZDQW DV PXFK UHGXFWLRQ LQ
FRQWUDVW� \RX FDQ XVH DV PXFK DV �� PO RI WKH 6WHUU\ VWRFN VROXWLRQ
WR PDNH WKH ZRUNLQJ VROXWLRQ�

7KH 6WHUU\ SURFHVV ZRUNV GLIIHUHQWO\ ZLWK GLIIHUHQW W\SHV RI
SULQWLQJ SDSHU� VR \RX PXVW WHVW HDFK W\SH RI SDSHU \RX ZDQW WR
XVH LQGLYLGXDOO\� ,Q JHQHUDO� EURPLGH SDSHUV VXFK DV $JID %URYLUD
ZRUN EHVW ZLWK WKH SURFHVV DQG UHVLQ FRDWHG SDSHUV WHQG WR ZRUN
OHDVW ZHOO�


&RPELQLQJ /RZ�&RQWUDVW 7HFKQLTXHV

0RVW RI WKH WHFKQLTXHV IRU SURGXFLQJ ORZ�FRQWUDVW SULQWV DUH
DGGLWLYH� ,I D VLQJOH WHFKQLTXH GRHVQ·W SURGXFH D ORZ HQRXJK
FRQWUDVW� \RX FDQ FRPELQH WZR RU PRUH RI WKH WHFKQLTXHV XQWLO \RX
SURGXFH WKH SULQW \RX ZDQW� 7KHUH DUH VRPH FRPPRQ VHQVH
OLPLWDWLRQV� <RX FDQ·W� IRU H[DPSOH� FRPELQH WKH 6WHUU\ SURFHVV ZLWK
ZDWHU EDWK GHYHORSPHQW� <RX FDQ� KRZHYHU� FRPELQH WKH 6WHUU\
SURFHVV ZLWK D ORZ FRQWUDVW SDSHU DQG GHYHORSHU� DV ZHOO DV UHGXFHG
GHYHORSPHQW WLPH�

7KHUH LV QR VSHFLILF RUGHU LQ ZKLFK RQH ORZ�FRQWUDVW WHFKQLTXH
QDWXUDOO\ IROORZV DQRWKHU� ,Q JHQHUDO� \RX VKRXOG WHVW WKH WHFKQLTXHV
ERWK LQGLYLGXDOO\ DQG LQ GLIIHUHQW FRPELQDWLRQV WR XQGHUVWDQG WKHLU
HIIHFWV� 7KHQ� ZKHQ \RX FRPH DFURVV D QHJDWLYH WKDW UHTXLUHV LW� \RX
FDQ FRPELQH WKH WHFKQLTXHV WKDW DUH WKH PRVW DSSURSULDWH� 7KH
ILJXUHV LQ WKLV VHFWLRQ LOOXVWUDWH SRVVLEOH FRPELQDWLRQV WR WU\�
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$OWKRXJK PRVW SDSHU EUDQGV RIIHU KLJK�FRQWUDVW JUDGHV WKDW SHUPLW
\RX WR SULQW DOPRVW DQ\ ORZ�FRQWUDVW QHJDWLYH� WKHUH DUH WLPHV ZKHQ
\RX QHHG DQ DOWHUQDWLYH� )RU H[DPSOH� LI WRQLQJ DQG PDWFKLQJ SULQW
FRORU DUH LPSRUWDQW LQ D VHULHV RI SULQWV� \RX PLJKW ZDQW WR XVH WKH
VDPH JUDGH RI SDSHU DQG LQFUHDVH FRQWUDVW E\ DOWHULQJ WKH GHYHORS�
HU� 7KH UHVXOW ZLOO EH D SULQW WKDW WRQHV LQ WKH VDPH PDQQHU DV WKH
RWKHUV LQ WKH VHULHV�

)LJXUH ��� LOOXVWUDWHV D FRQWURO SULQW RI D ORZ�FRQWUDVW QHJDWLYH�
0DNLQJ D FRQWURO SULQW DOORZV \RX WR JDXJH WKH HIIHFW RI WKH
GLIIHUHQW KLJK�FRQWUDVW WHFKQLTXHV DV \RX H[SHULPHQW ZLWK WKHP�


 8QSXEOLVKHG SDSHU� 7KH 6WHUU\ 3URFHVV E\ -DPHV :� +HQGHUVRQ� .�����



��6SHFLDO &RQWUDVW 6ROXWLRQV

)LJXUH ����
5HGXFWLRQ� ���

+LJK�&RQWUDVW 'HYHORSHUV

'HYHORSHUV IRUPXODWHG VSHFLDOO\ WR SURGXFH KLJK�FRQWUDVW UHVXOWV
FDQ UDLVH WKH FRQWUDVW RI D SULQW E\ PRUH WKDQ WKH HTXLYDOHQW RI D
FRQWUDVW JUDGH� $SSHQGL[ ( OLVWV VRPH XVHIXO KLJK�FRQWUDVW
GHYHORSHU IRUPXODV�

,I \RX GRQ·W ZDQW WR PL[ D GHYHORSHU IURP D IRUPXOD� RQH
SDFNDJHG GHYHORSHU WKDW \RX FDQ XVH IRU KLJK�FRQWUDVW ZRUN LV
(GZDO 7�6�7� 7KLV LV D WZR�VROXWLRQ GHYHORSHU WKDW \RX PL[ LQ
GLIIHUHQW SURSRUWLRQV IRU GLIIHUHQW FRQWUDVWV� 0L[ RQH SDUW 7�6�7�
VROXWLRQ $ WR VHYHQ SDUWV ZDWHU WR PDNH D ZRUNLQJ�VWUHQJWK
KLJK�FRQWUDVW GHYHORSHU� $QRWKHU DOWHUQDWLYH LV WR LQFUHDVH WKH
FRQWUDVW RI D VWDQGDUG GHYHORSHU E\ LQFUHDVLQJ WKH FRQFHQWUDWLRQ RI
LWV ZRUNLQJ VROXWLRQ� )RU H[DPSOH� \RX FDQ XVH .RGDN·V 'HNWRO VWRFN
VROXWLRQ GLOXWHG ��� RU HYHQ ZLWKRXW GLOXWLRQ� LQVWHDG RI GLOXWLQJ LW
��� DV WKH PDQXIDFWXUHU UHFRPPHQGV�

)LJXUH ����
5HGXFWLRQ� ���

)LJXUH ��� 7KH FRQWURO SULQW IRU
KLJK�FRQWUDVW WHFKQLTXHV� 7KLV SULQW

ZDV PDGH RQ JUDGH � SDSHU GHYHO�
RSHG LQ D QRUPDO�FRQWUDVW SDSHU
GHYHORSHU� 7KH IHUQV DSSHDU DV VRIW
JUD\ WRQHV� DQG WKH GHWDLOV LQ WKHP
DUH KDUG WR VHH� PHDQLQJ WKDW WKH
SULQW FRQWUDVW LV SUREDEO\ WRR ORZ�

)LJXUH ��� *UDGH � SDSHU GHYHO�
RSHG LQ D KLJK�FRQWUDVW GHYHORSHU

ZLWK WZLFH WKH QRUPDO GHYHORSPHQW
WLPH� 7KLV SULQW ZDV PDGH RQ JUDGH �
SDSHU DQG GHYHORSHG LQ %HHUV
KLJK�FRQWUDVW IRUPXOD IRU � PLQXWHV�
&RPSDUHG WR )LJXUH ���� WKH VKDG�
RZV DUH GDUNHU DQG WKH IHUQV DSSHDU
WR KDYH PRUH GHWDLO�



�� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

&KDQJLQJ IURP D QRUPDO�FRQWUDVW GHYHORSHU WR D KLJK�FRQWUDVW
GHYHORSHU XVXDOO\ PHDQV WKDW WKH SULQW FRORU ZLOO FKDQJH VOLJKWO\�
GHSHQGLQJ RQ WKH IRUPXOD \RX XVH� 7U\ WKH GLIIHUHQW KLJK�FRQWUDVW
IRUPXODV LQ $SSHQGL[ ( WR ILQG RQH WKDW PDWFKHV WKH FRORU RI WKH
VWDQGDUG GHYHORSHU \RX DUH XVLQJ DV FORVHO\ DV SRVVLEOH�

,QFUHDVLQJ WKH 5HVWUDLQHU &RQWHQW RI D 'HYHORSHU

,QFUHDVLQJ WKH DPRXQW RI UHVWUDLQHU LQ D GHYHORSHU LQFUHDVHV LWV
FRQWUDVW� :KHQ \RX LQFUHDVH WKH UHVWUDLQHU� \RX LQFUHDVH WKH
H[SRVXUH QHFHVVDU\ EHIRUH WKH KLJKOLJKWV LQ D SULQW GHYHORS D YLVLEOH
GHQVLW\� $V \RX VDZ ZKHQ \RX FUHDWHG \RXU RZQ GHYHORSHU LQ
&KDSWHU �� WKH UHVWUDLQHU SULPDULO\ DIIHFWV WKH KLJKOLJKWV� VR WKH
DGGLWLRQDO H[SRVXUH PDNHV WKH VKDGRZV GDUNHU DQG JLYHV WKH SULQW
PRUH FRQWUDVW�

3URFHGXUH

:KHQ DGGLQJ UHVWUDLQHU WR D ZRUNLQJ VROXWLRQ RI GHYHORSHU� LW LV
XVHIXO WR SUHSDUH D VWRFN VROXWLRQ RI ��� SRWDVVLXP EURPLGH DKHDG
RI WLPH� 0DNH D FRQYHQLHQW DPRXQW RI VROXWLRQ E\ DGGLQJ �� JUDPV
RI SRWDVVLXP EURPLGH WR ��� PLOOLOLWHUV �PO� RI ZDWHU� 7KLV VROXWLRQ
VWRUHV ZHOO LQ DQ DLUWLJKW ERWWOH�

$GG WKH VWRFN VROXWLRQ � PO DW D WLPH� DQG WHVW WKH PRGLILHG
GHYHORSHU E\ PDNLQJ D SULQW� 7KH FRQWUDVW RI WKH SULQW ZLOO LQFUHDVH
DV WKH DPRXQW RI UHVWUDLQHU LQFUHDVHV� (YHQWXDOO\� \RX ZLOO DGG VR
PXFK UHVWUDLQHU WKDW LW LV GLIILFXOW WR REWDLQ D VDWLVIDFWRU\ SULQW�

�D� � PO RI DGGHG SRWDVVLXP EURPLGH
�D� ���VHFRQG H[SRVXUH�

�E� �� PO RI DGGHG SRWDVVLXP EURPLGH
�E� ����VHFRQG H[SRVXUH�

)LJXUH ����� �E�
5HGXFWLRQ� ���

)LJXUH ����� �D�
5HGXFWLRQ� ���

$GGLQJ SRWDVVLXP EURPLGH LQFUHDVHV WKH JUHHQ�EODFN FRORU RI SULQWV
GHYHORSHG LQ WKDW GHYHORSHU �VRPHWKLQJ \RX FDQ·W VHH LQ WKH
UHSURGXFWLRQ RI )LJXUH ������ ,I WKLV FRORU LV REMHFWLRQDEOH� \RX FDQ
WRQH WKH SULQW LQ VHOHQLXP WRQHU �VHH &KDSWHU � IRU LQVWUXFWLRQV� RU
XVH D V\QWKHWLF UHVWUDLQHU� VXFK DV .RGDN·V $QWL�)RJ 1R� � RU (GZDO·V
/LTXLG 2UWKD]LWH� 7KHVH UHVWUDLQHUV SURGXFH D EOXH�EODFN SULQW FRORU
LQVWHDG RI JUHHQ�EODFN�

)LJXUH ���� &RPSDULVRQ RI SULQWV
PDGH ZLWK GLIIHUHQW DPRXQWV RI
UHVWUDLQHU� 7KHVH SULQWV ZHUH PDGH RQ
JUDGH � SDSHU DQG GHYHORSHG LQ
%HHUV KLJK�FRQWUDVW IRUPXOD ZLWK
DGGHG UHVWUDLQHU� 7KH DGGLWLRQDO
UHVWUDLQHU KDG WKH HIIHFW RI LQFUHDVLQJ
WKH SULQW FRQWUDVW� 8S WR D SRLQW
�ZKLFK YDULHV E\ GHYHORSHU�� DGGLQJ
PRUH UHVWUDLQHU DGGV WR WKH GHYHORS�
HU FRQWUDVW�



��6SHFLDO &RQWUDVW 6ROXWLRQV
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7R SULQW VXFFHVVIXOO\� VRPH QHJDWLYHV UHTXLUH VHSDUDWH FRQWUDVWV IRU
WKH KLJKOLJKWV DQG WKH VKDGRZV� )RU H[DPSOH� D QHJDWLYH ZLWK
EULJKWO\ OLW VXEMHFW PDWWHU DQG LPSRUWDQW GHWDLOV LQ GHHS VKDGRZ
VKRXOG EH SULQWHG VR WKDW GHWDLOV DSSHDU LQ ERWK DUHDV ZLWKRXW
PDNLQJ HLWKHU ORRN GXOO DQG JUD\� 1RUPDOO\� WKLV LV LPSRVVLEOH LI \RX
SULQW WKH QHJDWLYH ZLWK D VLQJOH FRQWUDVW UDQJH ORZ HQRXJK WR VKRZ
WKH GHWDLO LQ ERWK DUHDV�

7KH VROXWLRQ IRU VXFK QHJDWLYHV LV WR FXVWRPL]H WKH SULQW
FRQWUDVW VR WKDW LW LV RSWLPXP IRU HDFK DUHD� <RX FDQ GR WKLV E\
HLWKHU VSOLWWLQJ WKH SULQW GHYHORSPHQW EHWZHHQ WZR GLIIHUHQW
GHYHORSHUV RU VSOLWWLQJ WKH H[SRVXUH EHWZHHQ WZR GLIIHUHQW ILOWHUV LI
\RX DUH XVLQJ YDULDEOH�FRQWUDVW SDSHU�

6SOLW 7UD\ 'HYHORSPHQW

6SOLW WUD\ GHYHORSPHQW DOORZV \RX WR GHYHORS DQ\ SULQWLQJ SDSHU
IRU RQH FRQWUDVW UDQJH LQ WKH KLJKOLJKWV DQG DQRWKHU LQ WKH VKDGRZV�
,W LV D WHFKQLTXH WKDW UHTXLUHV WZR WUD\V RI GHYHORSHU� RQH FRQWDLQ�
LQJ D ORZ�FRQWUDVW IRUPXOD DQG RQH FRQWDLQLQJ D QRUPDO� RU D
KLJK�FRQWUDVW IRUPXOD�

7KH GLIIHUHQW WUD\V RI GHYHORSHU DIIHFW WKH KLJKOLJKWV DQG
VKDGRZV RI WKH SULQW GLIIHUHQWO\� 7KH ORZ�FRQWUDVW IRUPXOD FDXVHV DQ
HYHQ� JUDGXDO VHSDUDWLRQ RI WRQHV LQ WKH SULQW� 7KH KLJKHU FRQWUDVW
IRUPXOD SURGXFHV GDUN� YLJRURXV VKDGRZV�

$OWHUQDWH WKH SULQW EHWZHHQ WKH WZR WUD\V XQWLO WKH LPDJH LV
IXOO\ GHYHORSHG� %\ FRQWUROOLQJ WKH DPRXQW RI WLPH WKDW WKH SULQW
VSHQGV LQ HDFK WUD\� \RX FRQWURO WKH HIIHFW WKDW HDFK GHYHORSHU KDV
RQ LW� :LWK VRPH H[SHULPHQWDWLRQ� \RX FDQ ILQG WKH FRUUHFW FRQWUDVW
EDODQFH IRU HDFK QHJDWLYH \RX SULQW�

1RUPDO RU KLJK�
FRQWUDVW GHYHORSHU

/RZ�FRQWUDVW
GHYHORSHU

6SOLW WUD\ GHYHORSPHQW LV HVSHFLDOO\ HIIHFWLYH IRU SURGXFLQJ D SULQW
ZLWK D ORW RI WRQDO VHSDUDWLRQ LQ ERWK WKH KLJKOLJKWV DQG WKH
VKDGRZV� ,I \RX GR D FOXPV\ MRE ZLWK VSOLW WUD\ GHYHORSPHQW�
KRZHYHU� \RX FDQ SURGXFH D SULQW LQ ZKLFK WKH KLJKOLJKWV DQG
VKDGRZV ORRN DZNZDUG WRJHWKHU� ([SHULHQFH LV \RXU EHVW JXLGH�

3URFHGXUH

(YHQ WKRXJK WKH HVVHQFH RI VSOLW WUD\ GHYHORSPHQW LV H[SHULPHQWD�
WLRQ� WKHVH JHQHUDO SULQFLSOHV FDQ JXLGH \RX�
: 7KH JUHDWHVW HIIHFW RQ WKH RYHUDOO FRQWUDVW RI WKH SULQW LV IURP
WKH GHYHORSHU LQ ZKLFK WKH SULQW VSHQGV WKH PRVW WLPH�

: ,I WKH GHYHORSPHQW WLPHV DUH HTXDO� WKH GHYHORSHU \RX XVH ILUVW
ZLOO KDYH WKH VWURQJHVW HIIHFW RQ WKH RYHUDOO FRQWUDVW RI WKH SULQW�

)LJXUH ���� 6SOLW WUD\ GHYHORSPHQW�
$OWHUQDWLQJ WKH SULQW EHWZHHQ WZR

WUD\V RI GHYHORSHU FRQWUROV WKH
FRQWUDVW RI WKH KLJKOLJKWV DQG
VKDGRZV VHSDUDWHO\�
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)RU H[DPSOH� D SULQW WKDW UHTXLUHV DQ RYHUDOO ORZ FRQWUDVW EXW QHHGV
GDUN VKDGRZV DQG JRRG VKDGRZ VHSDUDWLRQ VKRXOG VSHQG PRVW RI LWV
GHYHORSPHQW WLPH LQ WKH ORZ�FRQWUDVW WUD\� ZLWK RQO\ WKH ILQDO �� WR
�� VHFRQGV LQ WKH QRUPDO�FRQWUDVW WUD\�

)ROORZLQJ DUH WZR GLIIHUHQW GHYHORSPHQW SODQV� RQH IRU YHU\
KLJK�FRQWUDVW QHJDWLYHV DQG WKH RWKHU IRU YHU\ ORZ�FRQWUDVW
QHJDWLYHV� 8VH WKHVH DV VWDUWLQJ SRLQWV IRU \RXU RZQ WHVWV�

'HYHORSPHQW 3ODQ IRU D 9HU\ +LJK &RQWUDVW ,PDJH

� $JLWDWH WKH SULQW IRU � PLQXWH LQ ORZ�FRQWUDVW GHYHORSHU�

� 7UDQVIHU WKH SULQW WR D QRUPDO� RU KLJK�FRQWUDVW GHYHORSHU�

� $JLWDWH WKH SULQW IRU �� VHFRQGV�

� 6WRS DQG IL[ WKH SULQW�

+LJK�&RQWUDVW
'HYHORSHU

/RZ�&RQWUDVW
'HYHORSHU

� PLQXWH �� VHFRQGV

7KH UHVXOW LV D ORZ�FRQWUDVW SULQW WKDW VWLOO KDV VWURQJ VKDGRZ
VHSDUDWLRQ DQG EODFN� UDWKHU WKDQ JUD\� VKDGRZV�

'HYHORSPHQW 3ODQ IRU D /RZ�&RQWUDVW ,PDJH

� $JLWDWH WKH SULQW IRU � PLQXWHV LQ KLJK�FRQWUDVW GHYHORSHU�

� 7UDQVIHU WKH SULQW WR WKH ORZ�FRQWUDVW GHYHORSHU�

� $JLWDWH WKH SULQW IRU DQ DGGLWLRQDO PLQXWH�

� 6WRS DQG IL[ WKH SULQW�

/RZ�&RQWUDVW
'HYHORSHU

+LJK�&RQWUDVW
'HYHORSHU

� PLQXWHV � PLQXWH

7KH UHVXOW LV D SULQW WKDW KDV D IXOO UDQJH RI WRQHV DQG WKDW GRHVQ·W
ORVH WKH VXEWOHW\ RU VHSDUDWLRQ RI WRQHV LQ WKH KLJKOLJKWV�

6SOLW )LOWHU ([SRVXUH RQ 9DULDEOH�&RQWUDVW 3DSHU

$OWKRXJK WKH DFWXDO HPXOVLRQV DUH PRUH FRPSOH[� LW LV XVHIXO WR
WKLQN RI YDULDEOH�FRQWUDVW SDSHUV DV FRQWDLQLQJ WZR OD\HUV RI
OLJKW�VHQVLWLYH HPXOVLRQ� RQH D KLJK�FRQWUDVW OD\HU VHQVLWLYH WR EOXH
OLJKW� WKH RWKHU D ORZ�FRQWUDVW OD\HU VHQVLWLYH WR JUHHQ OLJKW� 7KH
ILOWHU VHWV VXSSOLHG ZLWK YDULDEOH�FRQWUDVW SDSHUV UHJXODWH WKH
DPRXQW RI HDFK FRORU RI OLJKW WKDW WKH SDSHU UHFHLYHV� EDODQFLQJ WKH
H[SRVXUH RI WKH WZR OD\HUV WR FRQWURO WKH RYHUDOO FRQWUDVW EHWZHHQ
PRGHUDWHO\ ORZ DQG PRGHUDWHO\ KLJK�



 9DULDEOH�FRQWUDVW ILOWHUV W\SLFDOO\ UDQJH LQ FRORU IURP \HOORZ �ORZ FRQWUDVW�

 WR PDJHQWD �KLJK FRQWUDVW�� $ \HOORZ ILOWHU �UDWKHU WKDQ JUHHQ� DOORZV PRUHV

 WRWDO OLJKW WR H[SRVH WKH SDSHU� DQG WKH UHG OLJKW WKDW DOVR SDVVHV WKURXJK D

 \HOORZ ILOWHU GRHVQ·W DGG DQ\ H[WUD H[SRVXUH WR WKH SDSHU� 0DJHQWD�

 OLNHZLVH� LV PRUH HIILFLHQW WKDQ D EOXH ILOWHU�



��6SHFLDO &RQWUDVW 6ROXWLRQV

/RZ�&RQWUDVW (PXOVLRQ

+LJK�&RQWUDVW (PXOVLRQ

*UHHQ /LJKW

3DSHU %DVH

%OXH /LJKW

9DULDEOH�FRQWUDVW SDSHU LV LQWHQGHG IRU H[SRVXUH WKURXJK D VLQJOH
ILOWHU� EXW \RX FDQ WDNH DGYDQWDJH RI WKH WZR GLIIHUHQW HPXOVLRQ
OD\HUV WR XVH VHSDUDWH H[SRVXUHV IRU HDFK� ([SRVH WKH ORZ�FRQWUDVW
OD\HU IRU WKH KLJKOLJKWV DQG JHQHUDO GHWDLOV RI WKH LPDJH� DQG
H[SRVH WKH KLJK�FRQWUDVW OD\HU WR LQFUHDVH WKH GHQVLW\ RI WKH
VKDGRZV�

0DWHULDOV

<RX FDQ XVH WKH ORZHVW DQG KLJKHVW FRQWUDVW ILOWHUV LQ \RXU YDULDEOH�
FRQWUDVW ILOWHU VHW HYHQ WKRXJK WKHVH ILOWHUV GR QRW H[FOXVLYHO\ H[SRVH
D VLQJOH OD\HU RI WKH SDSHU·V HPXOVLRQ� $ PRUH HIIHFWLYH ZD\ WR
H[SRVH WKH LQGLYLGXDO OD\HUV RI YDULDEOH�FRQWUDVW SDSHU LV WR XVH WKH
IROORZLQJ�
: \HOORZ ILOWHU� .RGDN :UDWWHQ � �DOVR NQRZQ DV .��� RU HTXLYDOHQW

: EOXH ILOWHU� .RGDN :UDWWHQ ���% RU HTXLYDOHQW

<RX FDQ SXUFKDVH WKLQ JHODWLQ ILOWHUV LQ WKH DSSURSULDWH :UDWWHQ
QXPEHUV DQG SODFH WKHP XQGHU WKH HQODUJLQJ OHQV� 7KH WKLQQHVV RI
WKH JHODWLQ ILOWHU SURGXFHV PLQLPXP GLVWRUWLRQ RI WKH SURMHFWHG
LPDJH� :UDWWHQ ILOWHUV DUH DYDLODEOH IURP .RGDN LQ YDULRXV VL]HV DQG
SULFHV� ,I \RX XVH JHODWLQ ILOWHUV� KDQGOH WKHP FDUHIXOO\ EHFDXVH WKH\
VFUDWFK HDVLO\�

3URFHGXUH

� 3ODFH WKH \HOORZ �RU ORZ�FRQWUDVW� ILOWHU LQ WKH SDWK RI WKH
HQODUJHU OLJKW�

� 5XQ D VHULHV RI WHVW VWULSV WR GHWHUPLQH WKH FRUUHFW ORZ�FRQWUDVW
H[SRVXUH�
7KH FRUUHFW ORZ�FRQWUDVW H[SRVXUH LV WKH RQH WKDW SURGXFHV WKH EHVW KLJK�
OLJKW WRQHV�

� 2QFH \RX GHWHUPLQH WKH FRUUHFW ORZ�FRQWUDVW H[SRVXUH� H[SRVH D
IXOO VKHHW RI SDSHU IRU WKDW WLPH DQG FXW LW LQWR WHVW VWULSV�

� 5HSODFH WKH ORZ�FRQWUDVW ILOWHU ZLWK WKH KLJK�FRQWUDVW ILOWHU DQG
UXQ DQ H[SRVXUH WHVW IRU WKH PRVW LPSRUWDQW VKDGRZV�
7KH FRUUHFW KLJK�FRQWUDVW H[SRVXUH LV WKH RQH WKDW SURGXFHV WKH GDUNHVW
VKDGRZV SRVVLEOH ZLWKRXW REVFXULQJ GHWDLO�

� 2QFH \RX GHWHUPLQH WKH FRUUHFW ORZ�FRQWUDVW DQG KLJK�FRQWUDVW
H[SRVXUHV� H[SRVH D IXOO VKHHW RI SDSHU� ILUVW WR WKH ORZ�FRQWUDVW
ILOWHU DQG WKHQ WR WKH KLJK�FRQWUDVW ILOWHU�

$IWHU \RX PDNH WKH ILUVW SULQW� \RX FDQ PDNH VPDOO DGMXVWPHQWV WR
WKH RYHUDOO FRQWUDVW E\ FKDQJLQJ WKH EDODQFH RI WKH WZR H[SRVXUHV�
UHGXFLQJ RQH DQG LQFUHDVLQJ WKH RWKHU E\ WKH VDPH SHUFHQWDJH� )RU
H[DPSOH� WR UHGXFH WKH FRQWUDVW RI D SULQW VOLJKWO\� UHGXFH WKH

)LJXUH ���� 6LPSOLILHG FURVV�
VHFWLRQ RI YDULDEOH�FRQWUDVW SDSHU�

*UHHQ OLJKW H[SRVHV WKH ORZ�
FRQWUDVW OD\HU RI WKH HPXOVLRQ�
DQG EOXH OLJKW H[SRVHV WKH KLJK�
FRQWUDVW OD\HU�
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H[SRVXUH RI WKH KLJK�FRQWUDVW ILOWHU E\ �� DQG DGG �� WR WKH
H[SRVXUH RI WKH ORZ�FRQWUDVW ILOWHU� 7R LQFUHDVH FRQWUDVW� GR
WKH RSSRVLWH�

6800$5<

: 1HJDWLYHV ZLWK FRQWUDVW SUREOHPV WKDW SUHYHQW \RX IURP PDNLQJ
DFFHSWDEOH SULQWV XVLQJ QRUPDO GDUNURRP WHFKQLTXHV JHQHUDOO\
IDOO LQWR RQH RI WKUHH FDWHJRULHV�

² QHJDWLYHV ZLWK H[WUHPHO\ KLJK FRQWUDVW�

² QHJDWLYHV WKDW DUH ORZ LQ FRQWUDVW EXW WKDW IRU DHVWKHWLF
UHDVRQV� \RX FDQQRW SULQW RQ JUDGH �� �� RU � SDSHUV�

² QHJDWLYHV WKDW PXVW EH SULQWHG ZLWK VHSDUDWH FRQWUDVW UDQJHV
IRU WKH KLJKOLJKWV DQG WKH VKDGRZV�

: 1HJDWLYHV WKDW FRQWDLQ H[WUHPH KLJK FRQWUDVW FDQ EH SULQWHG XV�
LQJ RQH RU D FRPELQDWLRQ RI WKH IROORZLQJ WHFKQLTXHV�

² &RPELQH JUDGH � SDSHU ZLWK ��� PRUH H[SRVXUH WKDQ QRUPDO
DQG KDOI RI \RXU QRUPDO GHYHORSPHQW WLPH LI WKH QHJDWLYH LV
RQO\ VOLJKWO\ KLJK LQ FRQWUDVW�

² 'HYHORS LQ D ORZ�FRQWUDVW GHYHORSHU IRUPXOD� RU XVH D
FRPPHUFLDOO\ DYDLODEOH ORZ�FRQWUDVW GHYHORSHU� VXFK DV .RGDN·V
6HOHFWRO�6RIW�

² )ODVK WKH SULQWLQJ SDSHU E\ SUH�H[SRVLQJ LW EHIRUH PDNLQJ WKH
PDLQ H[SRVXUH�

² :DWHU EDWK³$OWHUQDWH WKH SULQW EHWZHHQ D WUD\ RI GHYHORSHU
DQG D WUD\ RI SODLQ ZDWHU� $JLWDWH WKH SULQW IRU D IHZ VHFRQGV LQ
WKH GHYHORSHU DQG OHW LW VLW LQ WKH ZDWHU IRU D IXOO PLQXWH�
5HSHDW WKH SURFHVV XQWLO WKH LPDJH LV IXOO\ GHYHORSHG�

² 6WHUU\ SURFHVV³6RDN WKH H[SRVHG SULQW LQ D GLOXWH VROXWLRQ RI
SRWDVVLXP RU DPPRQLXP GLFKURPDWH EHIRUH GHYHORSLQJ�

: 1HJDWLYHV WKDW KDYH D ORZ FRQWUDVW DQG ZKLFK \RX GRQ·W ZDQW WR
SULQW RQ KLJK�FRQWUDVW SDSHU FDQ EH SULQWHG XVLQJ RQH RI WKH
IROORZLQJ WHFKQLTXHV�

² 'HYHORS LQ D KLJK�FRQWUDVW GHYHORSHU IRUPXOD� RU XVH D
FRPPHUFLDOO\ DYDLODEOH GHYHORSHU LQ D JUHDWHU FRQFHQWUDWLRQ
WKDQ WKH PDQXIDFWXUHU UHFRPPHQGV�

² ,QFUHDVH WKH DPRXQW RI UHVWUDLQHU LQ D GHYHORSHU� 3ULQWV
GHYHORSHG LQ D IRUPXOD ZLWK DGGHG UHVWUDLQHU UHTXLUH
DGGLWLRQDO H[SRVXUH WR FRUUHFWO\ UHQGHU WKH KLJKOLJKWV DQG
WKHUHIRUH KDYH GDUNHU VKDGRZV WKDQ WKRVH GHYHORSHG LQ DQ
XQPRGLILHG IRUPXOD�

: <RX FDQ FXVWRPL]H WKH FRQWUDVW RI D SULQW VR WKDW LW LV RSWLPXP LQ
ERWK WKH KLJKOLJKWV DQG WKH VKDGRZV� HYHQ ZKHQ WKHVH DUHDV UH�
TXLUH GLIIHUHQW FRQWUDVWV� E\ XVLQJ RQH RI WKH IROORZLQJ WHFK�
QLTXHV�

² 6SOLW WUD\ GHYHORSPHQW LQ ZKLFK \RX GLYLGH WKH GHYHORSPHQW
WLPH RI D SULQW EHWZHHQ D WUD\ RI ORZ�FRQWUDVW GHYHORSHU DQG D
WUD\ RI QRUPDO� RU HYHQ KLJK�FRQWUDVW GHYHORSHU�

² 6SOLW ILOWHU H[SRVXUH ZLWK YDULDEOH�FRQWUDVW SDSHU LQ ZKLFK \RX
JLYH WKH KLJK FRQWUDVW DQG ORZ FRQWUDVW OD\HUV RI WKH HPXOVLRQ
VHSDUDWH H[SRVXUHV EDVHG RQ WKH WRQHV \RX ZDQW WR DSSHDU LQ
HDFK WRQDO DUHD�



��

1R RQH OLNHV WR DQWLFLSDWH SULQWLQJ D SUREOHP QHJDWLYH� ,W LV RQO\
SUXGHQW� KRZHYHU� WR PDNH VRPH SUHSDUDWLRQV IRU WKH LQHYLWDEOH GD\
ZKHQ DQ HVVHQWLDO LPDJH LV RQ D KRSHOHVV QHJDWLYH� 7KLV FKDSWHU
FRYHUV VRPH XVHIXO ZD\V WR PDNH D VDWLVIDFWRU\ SULQW ZKHQ RWKHUZLVH
LW ZRXOG EH GLIILFXOW� LI QRW LPSRVVLEOH�

&KRRVLQJ D 7HFKQLTXH

7KH LPDJH VDOYDJH WHFKQLTXHV LQ WKLV FKDSWHU DUH RUJDQL]HG E\ WKHLU
DSSOLFDWLRQ WR WKH QHJDWLYH RU WR WKH SULQW� :RUNLQJ ZLWK D QHJDWLYH
KDV WKH DGYDQWDJH RI SURGXFLQJ UHSHDWDEOH SULQWV RQFH \RX KDYH
PDGH WKH QHFHVVDU\ LPSURYHPHQWV� 7KH GLVDGYDQWDJH RI ZRUNLQJ RQ
WKH QHJDWLYH LV WKDW DQ\ PLVWDNH LV OLNHO\ WR EH SHUPDQHQW DQG PD\
PHDQ D ORVW LPDJH�

:RUNLQJ ZLWK D SULQW KDV WKH DGYDQWDJH WKDW PLVWDNHV DUH QRW
IDWDO WR WKH RULJLQDO LPDJH� <RX FDQ GLVFDUG D SULQW LI DQ H[SHULPHQW
GRHVQ·W ZRUN DQG SHUIHFW \RXU WHFKQLTXH RQ GXSOLFDWH SULQWV�
:RUNLQJ ZLWK SULQWV� KRZHYHU� PHDQV WKDW LW LV KDUG WR DFKLHYH
UHSHDWDEOH UHVXOWV� $Q HGLWLRQ RI PDWFKLQJ SULQWV� IRU H[DPSOH� PD\
EH LPSRVVLEOH�

2QFH D QHJDWLYH LV GHYHORSHG� LW LV XVXDOO\ EHVW WR FRQFHQWUDWH
RQ WKH SULQW� 2FFDVLRQDOO\� ZKHQ WKHUH DUH VR PDQ\ SUREOHPV
DVVRFLDWHG ZLWK D QHJDWLYH WKDW QR SULQW WHFKQLTXH ZRUNV� \RX DUH

6DOYDJH 7HFKQLTXHV

&KDSWHU�
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MXVWLILHG LQ WU\LQJ WR LPSURYH WKH QHJDWLYH� 2WKHUZLVH WKH LPDJH
LV XVHOHVV�

1(*$7,9( 7(&+1,48(6

<RX LPSURYH D SRRU QHJDWLYH E\ DOWHULQJ LWV LPDJH GHQVLW\� ,I D
QHJDWLYH GRHVQ·W KDYH HQRXJK GHQVLW\� \RX FDQ FKHPLFDOO\ DGG WR
WKDW GHQVLW\ WKURXJK D SURFHVV FDOOHG LQWHQVLILFDWLRQ � ,I D QHJDWLYH KDV
WRR PXFK GHQVLW\� \RX FDQ UHPRYH WKH H[FHVV WKURXJK D SURFHVV
FDOOHG UHGXFWLRQ�

7KH IROORZLQJ WHFKQLTXHV IRU LQWHQVLILFDWLRQ DQG UHGXFWLRQ
ZRUN RQO\ RQ FRQYHQWLRQDO QHJDWLYH ILOP LQ ZKLFK WKH LPDJH GHQVLW\
LV PDGH RI VLOYHU� 6RPH EODFN�DQG�ZKLWH ILOP� VXFK DV ,OIRUG·V ;3�� LV
FKURPRJHQLF� ZKLFK PHDQV WKDW WKH LPDJH LV IRUPHG E\ WKH VDPH
G\HV XVHG LQ FRORU QHJDWLYH ILOP� ,I \RX XVH D FKURPRJHQLF ILOP� WU\
WKH SULQW WHFKQLTXHV LQ WKLV FKDSWHU WR LPSURYH WKH LPDJH� UHGXF�
WLRQ DQG LQWHQVLILFDWLRQ RI WKH QHJDWLYH ZRQ·W ZRUN�

1HJDWLYH ,QWHQVLILHUV

,QWHQVLILFDWLRQ DGGV GHQVLW\ WR DQ XQGHUH[SRVHG RU XQGHUGHYHORSHG
QHJDWLYH E\ FRPELQLQJ D PHWDO ZLWK WKH VLOYHU LQ WKH LPDJH RU E\
FKDQJLQJ WKH LPDJH FRORU� 1R LQWHQVLILHU� KRZHYHU� FDQ FUHDWH
GHQVLW\ ZKHUH QRQH H[LVWV� $ JURVVO\ XQGHUH[SRVHG QHJDWLYH FDQ·W
EH VDYHG QR PDWWHU KRZ PXFK \RX LQWHQVLI\ LW�

7KHUH DUH PDQ\ IRUPXODV IRU LQWHQVLILHUV XVLQJ PHWDOV WKDW DGG
WKHPVHOYHV WR WKH H[LVWLQJ LPDJH VLOYHU� 7KHVH LQFOXGH PHUFXU\�
FRSSHU� VLOYHU� DQG HYHQ XUDQLXP� 2WKHU LQWHQVLILHU IRUPXODV WRQH
WKH QHJDWLYH WR D ZDUP EURZQ RU UHG FRORU VR WKDW OLJKW SURMHFWHG
WKURXJK LW DSSHDUV WR KDYH JUHDWHU GHQVLW\ WR WKH SULQWLQJ SDSHU�

<RX VKRXOGQ·W DWWHPSW WR XVH PRVW FODVVLF LQWHQVLILHU IRUPXODV
EHFDXVH WKH\ DUH XQSUHGLFWDEOH DQG RIWHQ GDQJHURXV� 7KHUH DUH D
IHZ LQWHQVLILFDWLRQ PHWKRGV WKDW DUH VDIH WR XVH LI UHDVRQDEOH
SUHFDXWLRQV DUH WDNHQ DQG ZRUN ZHOO RQ FRQWHPSRUDU\ ILOPV� 7KUHH
PHWKRGV DUH GHVFULEHG LQ WKLV ERRN� WZR ZKLFK HPSOR\ WRQLQJ
WHFKQLTXHV QRUPDOO\ XVHG RQ SULQWV �VHOHQLXP DQG VHSLD�� DQG D
FKURPLXP EOHDFK�DQG�UHGHYHORS IRUPXOD�

7KHVH LQWHQVLILHUV LQFUHDVH WKH GHQVLWLHV RI WKH QHJDWLYH LQ
SURSRUWLRQ WR WKH DPRXQW RI VLOYHU SUHVHQW� 7KH GDUNHU KLJKOLJKW
GHQVLWLHV LQ WKH LPDJH LQWHQVLI\ PRUH WKDQ WKH OLJKWHU PLGWRQH DQG
VKDGRZ GHQVLWLHV� 7KH UHVXOW LV DQ LQFUHDVH LQ FRQWUDVW VLPLODU WR
LQFUHDVLQJ D QHJDWLYH·V GHYHORSPHQW� 7KH SULPDU\ GLIIHUHQFH LV WKH
DPRXQW RI GHQVLW\ DQG FRQWUDVW LQFUHDVH HDFK WHFKQLTXH JLYHV D
QHJDWLYH�

3UHSDULQJ IRU ,QWHQVLILFDWLRQ

3URSHU IL[LQJ DQG KDQGOLQJ DUH HVVHQWLDO WR DYRLG VWDLQV WKDW FDQ
UXLQ WKH QHJDWLYH� 7KH LQWHQVLI\LQJ PDWHULDO FDQ ERQG ZLWK XQIL[HG
VLOYHU KDOLGHV RU XQZDVKHG VLOYHU VXOILGH FRPSRXQGV� PDNLQJ WKHP
YLVLEOH DV HLWKHU EORWFK\ VWDLQV RU DQ RYHUDOO WRQH� 7R DYRLG VWDLQV� IL[
IRU WKH FRUUHFW DPRXQW RI WLPH ZLWK IUHVK IL[HU DQG ZDVK D QHJDWLYH
WKRURXJKO\ EHIRUH \RX DWWHPSW WR LQWHQVLI\ LW�

&RQWDPLQDWLRQ IURP H[WHUQDO VRXUFHV� VXFK DV WKH FRQWDLQHUV
DQG HTXLSPHQW \RX XVH IRU PL[LQJ DQG VWRULQJ VROXWLRQV� FDQ DOVR
FDXVH VWDLQV� %H VXUH WR WKRURXJKO\ FOHDQ HYHU\WKLQJ \RX XVH GXULQJ
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WKH LQWHQVLILFDWLRQ SURFHVV� :HDU VDIHW\ JODVVHV DQG SURWHFWLYH JORYHV
�VHH $SSHQGL[ $� ´'DUNURRP 6DIHW\�µ WR GHWHUPLQH WKH EHVW W\SH�
ZKLOH KDQGOLQJ WKH VROXWLRQV WR SUHYHQW FRQWDPLQDWLRQ DQG WR
SURWHFW \RXU H\HV DQG VNLQ�

7R DYRLG GDPDJLQJ WKH QHJDWLYH GXULQJ LQWHQVLILFDWLRQ� SODFH
WKH VWULS LW LV RQ EDFN RQ WKH SURFHVVLQJ UHHO �IRU UROO ILOP� RU LQ D
KDQJHU �IRU VKHHW ILOP�� ,QWHQVLILFDWLRQ VRIWHQV ILOP HPXOVLRQ� VR WKH
OHVV SK\VLFDO FRQWDFW� WKH OHVV FKDQFH IRU VFUDWFKLQJ� ,I DIWHU WDNLQJ
WKHVH SUHFDXWLRQV \RX VWLOO ILQG \RXU QHJDWLYHV GDPDJHG� FRQVLGHU
WUHDWLQJ IXWXUH QHJDWLYHV ZLWK D )RUPDOLQ VXSSOHPHQWDU\ KDUGHQHU
�.RGDN 6+��� EHIRUH LQWHQVLILFDWLRQ� 7KH IRUPXOD IRU 6+�� LV JLYHQ
LQ $SSHQGL[ )� ´0LVFHOODQHRXV )RUPXODV�µ

6HOHQLXP ,QWHQVLILFDWLRQ

8VLQJ VHOHQLXP WRQHU DV DQ LQWHQVLILHU IRU QHJDWLYHV LV D XVHIXO ZD\
WR DFKLHYH D VOLJKW DPRXQW RI LQWHQVLILFDWLRQ� %HFDXVH WKH SURFHGXUH
KDV IHZHU VWHSV WKDQ FKURPLXP LQWHQVLILFDWLRQ� WKHUH LV OHVV ULVN RI
GDPDJLQJ WKH QHJDWLYH�

2QH GUDZEDFN LV WKDW WKH WLPH RI LQWHQVLILFDWLRQ LQ VHOHQLXP
WRQHU YDULHV JUHDWO\ GHSHQGLQJ RQ WKH W\SH RI ILOP ZLWK ZKLFK \RX
DUH ZRUNLQJ� )LOPV ZLWK VORZ HPXOVLRQ VSHHGV JHQHUDOO\ LQWHQVLI\
PRUH UDSLGO\ WKDQ IDVW ILOPV� 7HVWLQJ HDFK ILOP W\SH LV WKH RQO\ ZD\
WR HVWDEOLVK WKH FRUUHFW LQWHQVLILFDWLRQ WLPH�

<RX FDQ PDNH DQ LQWHQVLILHU VROXWLRQ E\ PL[LQJ RQH SDUW
.RGDN·V 5DSLG 6HOHQLXP 7RQHU ZLWK WKUHH SDUWV RI D ZRUNLQJ
VROXWLRQ ZDVKLQJ DLG DW ��q )� ,I GXULQJ \RXU WHVWLQJ \RX ILQG WKDW
\RX DUH RYHU�LQWHQVLI\LQJ� WU\ D GLOXWLRQ RI RQH SDUW WRQHU WR ILYH
SDUWV ZDVKLQJ DLG� ,I QHFHVVDU\� \RX FDQ HYHQ LQFUHDVH WKLV GLOXWLRQ
WR RQH SDUW WRQHU WR WHQ SDUWV ZDVKLQJ DLG�

,QWHQVLI\LQJ IRU WRR ORQJ LQ VHOHQLXP WRQHU FDXVHV DQ LPDJH WR
WXUQ D SXUSOH�UHG FRORU DQG HYHQWXDOO\ IDGH� $ FHUWDLQ DPRXQW RI
UHG FRORUDWLRQ LQFUHDVHV WKH DSSDUHQW GHQVLW\ RI WKH QHJDWLYH WR
SULQWLQJ SDSHU� EXW DIWHU WKDW SRLQW� WKH DFWXDO ORVV RI GHQVLW\
DSSHDUV LQ WKH SULQW DV OHVV FRQWUDVW�

*HQHUDO 6HOHQLXP ,QWHQVLILFDWLRQ 3URFHGXUH

1RWH� 5RRP OLJKWV PD\ EH RQ GXULQJ WKH HQWLUH SURFHVV�

� 3UH�ZHW WKH QHJDWLYH LQ URRP�WHPSHUDWXUH ZDWHU IRU � PLQXWH�
$JLWDWH IRU WKH ILUVW �� VHFRQGV WR EH VXUH WKDW WKH HPXOVLRQ DE�
VRUEV WKH ZDWHU HYHQO\� $ IHZ GURSV RI 3KRWR�)OR DGGHG WR WKH
ZDWHU KHOSV HQVXUH WKH HYHQ ZHWWLQJ RI WKH HPXOVLRQ�

� 7UDQVIHU WKH QHJDWLYH WR WKH LQWHQVLILFDWLRQ VROXWLRQ� $JLWDWH FRQ�
VWDQWO\ IRU � WR �� PLQXWHV DV QHHGHG�

� 5LQVH WKH QHJDWLYH DQG SODFH LW LQ D ZRUNLQJ VROXWLRQ RI D ZDVK�
LQJ DLG IRU � PLQXWHV�

� :DVK WKH QHJDWLYH DV \RX QRUPDOO\ ZDVK ILOP�

6HOHQLXP ,QWHQVLILFDWLRQ 7HVW

� :LWK \RXU FDPHUD RQ D WULSRG LQ IURQW RI D VFHQH FRQWDLQLQJ D
ZLGH UDQJH RI WRQHV� VKRRW D UROO RI WKH ILOP \RX ZDQW WR WHVW� ,I
\RX DUH XVLQJ VKHHW ILOP� H[SRVH IRXU VKHHWV�

� 'HYHORS WKH ILOP IRU ��� RI WKH QRUPDO GHYHORSPHQW WLPH IRU
WKDW ILOP�
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� $IWHU SURFHVVLQJ� FXW RII DERXW D IRXUWK RI WKH UROO �RU WDNH RQH
VKHHW� DQG VHW LW DVLGH�

� $JLWDWH WKH UHPDLQLQJ ILOP LQ WKH VHOHQLXP WRQLQJ VROXWLRQ IRU
� PLQXWHV�

� 5LQVH WKH ILOP� FXW RII DQRWKHU IRXUWK RI WKH UROO �RU WDNH DQRWKHU
VKHHW� DQG VHW LW DVLGH�

� $JLWDWH WKH UHPDLQLQJ ILOP LQ WKH VHOHQLXP WRQLQJ VROXWLRQ IRU
DQRWKHU � PLQXWHV�

� 5LQVH WKH ILOP� FXW RII DQRWKHU IRXUWK RI WKH UROO �RU WDNH DQRWKHU
VKHHW� DQG VHW LW DVLGH�

� $JLWDWH WKH ILQDO VHJPHQW �RU VKHHW� RI WKH ILOP LQ WKH VHOHQLXP
WRQLQJ VROXWLRQ IRU � PRUH PLQXWHV� :DVK DOO RI WKH ILOP�

� :KHQ WKH ILOP LV GU\� SULQW RQH IUDPH IURP HDFK VHJPHQW �RU
HDFK VKHHW� RI ILOP RQ QRUPDO�FRQWUDVW SDSHU IRU WKH EHVW SRVVL�
EOH KLJKOLJKW YDOXH�

:KHQ WKH SULQWV DUH GU\� FRPSDUH WKHP WR GHWHUPLQH KRZ PXFK
LQWHQVLILFDWLRQ \RX DFKLHYHG GXULQJ HDFK RI WKH WHVWHG WLPHV� 7U\ WR
GHWHUPLQH WKH SRLQW DW ZKLFK IXUWKHU WRQLQJ QR ORQJHU SURGXFHV
DQ\ LQWHQVLILFDWLRQ RU HYHQ UHGXFHV WKH FRQWUDVW RI WKH LPDJH�

)LJXUH ���� �E�
5HGXFWLRQ� ���

)LJXUH ���� �D�
5HGXFWLRQ� ���

�D� 3ULQW IURP QHJDWLYH EHIRUH VHOHQLXP LQWHQVLILFDWLRQ �E� 3ULQW IURP QHJDWLYH DIWHU VHOHQLXP LQWHQVLILFDWLRQ

6HSLD ,QWHQVLILFDWLRQ

<RX FDQ LQWHQVLI\ D QHJDWLYH E\ VHSLD WRQLQJ LW� (YHQ WKRXJK WKH
LPDJH ZLOO QRW YLVLEO\ DSSHDU WR KDYH PRUH GHQVLW\� WKH ZDUP EURZQ
FRORU WKDW VHSLD JLYHV D VLOYHU LPDJH PDNHV LW DSSHDU WR KDYH JUHDWHU
GHQVLW\ WR HQODUJLQJ SDSHU� EHFDXVH RI WKH SDSHU·V UHODWLYH LQVHQVL�
WLYLW\ WR UHG OLJKW� 6HSLD WRQLQJ JHQHUDOO\ JLYHV D QHJDWLYH PRUH
LQWHQVLILFDWLRQ WKDQ VHOHQLXP WRQLQJ�

6HSLD WRQLQJ LV D WZR�VWHS� EOHDFK�DQG�UHGHYHORS SURFHVV� <RX
FDQ·W RYHU� RU XQGHU�LQWHQVLI\ D QHJDWLYH LQ VHSLD� WKH SURFHVV VLPSO\
SURFHHGV WR FRPSOHWLRQ� 7KH SULPDU\ FRQFHUQ ZKHQ XVLQJ VHSLD
WRQHU LV WKH SUHVHQFH RI UHVLGXDO IL[HU LQ WKH QHJDWLYH� ZKLFK FDQ
FDXVH WKH LPDJH WR ORVH GHQVLW\ GXULQJ WKH LQLWLDO EOHDFK VWHS�

)LJXUH ��� 8VLQJ VHOHQLXP WRQHU WR
LQWHQVLI\ D QHJDWLYH� 7KH VOLJKW
LQWHQVLILFDWLRQ SURYLGHG E\ WRQLQJ WKH
QHJDWLYH IRU WKUHH PLQXWHV FKDQJHV
WKH UHODWLRQVKLS EHWZHHQ WKH OLYH RDN
WUHH WUXQNV DQG WKH 6SDQLVK PRVV�
7RQLQJ WLPH GHSHQGV RQ WKH ILOP W\SH
DQG WKH DPRXQW RI LQWHQVLILFDWLRQ
QHHGHG�
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*HQHUDO 6HSLD ,QWHQVLILFDWLRQ 3URFHGXUH

1RWH� 5RRP OLJKWV PD\ EH RQ GXULQJ WKH HQWLUH SURFHVV�

� 0L[ VHSLD WRQHU VROXWLRQV $ DQG % IURP D IRUPXOD VXFK DV WKH
RQH LQ $SSHQGL[ )� RU SXUFKDVH D FRPPHUFLDOO\ DYDLODEOH VHSLD
WRQHU� VXFK DV .RGDN 6HSLD 7RQHU�

� 3UH�ZHW WKH QHJDWLYH LQ WKH VDPH PDQQHU UHFRPPHQGHG IRU VHOH�
QLXP LQWHQVLILFDWLRQ�

� 7UDQVIHU WKH QHJDWLYH WR WKH EOHDFK VROXWLRQ �$�� $JLWDWH WKH QHJ�
DWLYH FRQVWDQWO\� LQVSHFWLQJ HYHU\ �� VHFRQGV XQWLO DOO WUDFHV RI
WKH EODFN LPDJH VLOYHU KDV FKDQJHG WR D FUHDP\ \HOORZ FRORU� 7KLV
FDQ WDNH XS WR � PLQXWHV�

� :DVK WKH QHJDWLYH XQWLO DOO WUDFHV RI WKH \HOORZ EOHDFK DUH JRQH�

� 3ODFH WKH QHJDWLYH LQ WKH WRQLQJ VROXWLRQ �%� DQG DJLWDWH XQWLO
WKH EOHDFKHG LPDJH LV FRQYHUWHG WR D ZDUP EURZQ FRORU� 7KLV
VKRXOG KDSSHQ ZLWKLQ DERXW �� VHFRQGV� /HDYH WKH QHJDWLYH LQ
WKH WRQHU IRU WZLFH DV ORQJ DV LW WDNHV WR FKDQJH FRORU� 7KLV HQVXU�
HV WKDW WKH SURFHVV KDV JRQH WR FRPSOHWLRQ�

� 5LQVH WKH ILOP WR UHPRYH DQ\ UHVLGXDO WRQLQJ VROXWLRQ DQG GU\�

%HFDXVH VHSLD WRQLQJ IRU LQWHQVLILFDWLRQ LV D SURFHVV LQ ZKLFK WKH
EOHDFK DQG WRQLQJ VWHSV VKRXOG FRQWLQXH WR FRPSOHWLRQ WKHUH LV QR
QHHG WR WHVW GLIIHUHQW LQWHQVLILFDWLRQ WLPHV� <RXU UHVXOWV IURP
LQWHQVLI\LQJ ZLWK VHSLD WRQHU VKRXOG DOZD\V EH FRQVLVWHQW�

&KURPLXP ,QWHQVLILFDWLRQ

&KURPLXP LQWHQVLILHU LV D EOHDFK�DQG�UHGHYHORSPHQW IRUPXOD WKDW
FKDQJHV WKH VLOYHU LQ WKH LPDJH WR D PRUH RSDTXH FRPELQDWLRQ RI
VLOYHU DQG FKURPLXP� <RX FDQ SUHSDUH FKURPLXP LQWHQVLILHU IURP
IRUPXODV VXFK DV WKH RQH SURYLGHG LQ $SSHQGL[ )� 7KLV KDV WKH
DGYDQWDJH RI DOORZLQJ \RX WR DOWHU WKH DPRXQW RI LQWHQVLILFDWLRQ E\
FKDQJLQJ WKH ZD\ \RX PL[ WKH VWRFN VROXWLRQV� 3KRWRJUDSKHUV ZKR
GR RQO\ RFFDVLRQDO LQWHQVLILFDWLRQ� KRZHYHU� XVXDOO\ ILQG WKDW LW LV
FRQYHQLHQW WR XVH .RGDN·V FKURPLXP LQWHQVLILHU� ZKLFK LV VROG LQ
VPDOO� HDV\�WR�XVH SDFNHWV�

6DIHW\ 1RWH� &KURPLXP ,QWHQVLILHU

7KH PDLQ FRPSRQHQW RI FKURPLXP LQWHQVLILHU LV SRWDVVLXP GLFKUR�
PDWH� D FKHPLFDO WR ZKLFK PDQ\ SHRSOH GHYHORS DQ DOOHUJLF UHDF�
WLRQ� $YRLG EUHDWKLQJ WKH GXVW DV \RX PL[ WKH IRUPXOD� DQG ZHDU
SURWHFWLYH JORYHV �VHH $SSHQGL[ $� ´'DUNURRP 6DIHW\�µ WR GHWHUPLQH
WKH EHVW W\SH� ZKHQ \RX KDQGOH WKH VROXWLRQ WR SUHYHQW GLUHFW FRQWDFW
ZLWK \RXU VNLQ�

*HQHUDO &KURPLXP ,QWHQVLILFDWLRQ 3URFHGXUH

1RWH� 5RRP OLJKWV PD\ EH RQ GXULQJ WKH HQWLUH SURFHVV�

� 3UH�ZHW WKH QHJDWLYH LQ URRP�WHPSHUDWXUH ZDWHU IRU � PLQXWHV�
$JLWDWH IRU WKH ILUVW PLQXWH WR EH VXUH WKDW WKH HPXOVLRQ DEVRUEV
WKH ZDWHU HYHQO\� $ IHZ GURSV RI 3KRWR�)OR DGGHG WR WKH ZDWHU
KHOSV HQVXUH WKH HYHQ ZHWWLQJ RI WKH HPXOVLRQ�

� 7UDQVIHU WKH QHJDWLYH WR WKH EOHDFK EDWK �SDUW $ LI \RX DUH XVLQJ
.RGDN·V SDFNDJHG IRUPXOD�� $JLWDWH FRQVWDQWO\ IRU � WR � PLQXWHV
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RU XQWLO WKH LPDJH RQ WKH QHJDWLYH KDV FRPSOHWHO\ OLJKWHQHG WR
\HOORZ�

� 5LQVH WKH QHJDWLYH LQ UXQQLQJ ZDWHU IRU � PLQXWH RU XQWLO WKH
ULQVH ZDWHU QR ORQJHU KDV D \HOORZ FRORU�

� ,I \RX DUH XVLQJ WKH .RGDN SDFNDJHG LQWHQVLILHU� WUDQVIHU WKH
QHJDWLYH WR WKH FOHDULQJ EDWK �SDUW %�� DQG DJLWDWH IRU � PLQXWHV
RU XQWLO WKH LPDJH DSSHDUV DV D IDLQW PLON\ ZKLWH� ,I \RX DUH XV�
LQJ WKH VLQJOH�VROXWLRQ IRUPXOD JLYHQ LQ $SSHQGL[ )� FRQWLQXH
WKH ULQVH XQWLO DOO RI WKH \HOORZ LV JRQH IURP WKH QHJDWLYH� DS�
SUR[LPDWHO\ � PLQXWHV�

� ,I \RX XVHG SDUW % RI WKH .RGDN IRUPXOD� ULQVH IRU � PLQXWH�

� 5HGHYHORS WKH QHJDWLYH ZLWK D SDSHU GHYHORSHU�
 'HYHORS WR
FRPSOHWLRQ� ZKLFK IRU PRVW ILOPV LV OHVV WKDQ D PLQXWH� <RX FDQ�
QRW RYHUGHYHORS� DOWKRXJK \RX VKRXOG QRW OHDYH WKH ILOP LQ WKH
GHYHORSHU ORQJHU WKDQ � PLQXWHV�

� :DVK WKH UHGHYHORSHG ILOP IRU � WR �� PLQXWHV� 1R IL[ RU ZDVK�
LQJ DLG LV QHFHVVDU\�

<RX FDQ UHSHDW FKURPLXP LQWHQVLILFDWLRQ WKUHH WLPHV� (DFK WLPH� WKH
LQWHQVLILFDWLRQ HIIHFW ZLOO EH OHVV� $IWHU WKUHH LQWHQVLILFDWLRQV� WKH
LQFUHDVHG GHQVLW\ REWDLQHG LV QRW JUHDW HQRXJK WR ZDUUDQW WKH
DGGLWLRQDO ULVN RI GDPDJH WR WKH ILOP HPXOVLRQ�

&KURPLXP ,QWHQVLILFDWLRQ 7HVW

)ROORZ WKH VDPH SURFHGXUH RXWOLQHG IRU WKH VHOHQLXP LQWHQVLILFDWLRQ
WHVW�
� ([SRVH DQG SURFHVV RQH UROO �RU IRXU VKHHWV� RI WKH ILOP \RX ZDQW
WR WHVW� 'HYHORS WKH ILOP IRU DSSUR[LPDWHO\ ��� RI WKH WLPH \RX
QRUPDOO\ GHYHORS WKDW ILOP ZLWK WKH GHYHORSHU \RX DUH XVLQJ�

� /HDYH D IRXUWK RI WKH UROO �RU RQH VKHHW� XQLQWHQVLILHG� ,QWHQVLI\
WKH UHVW RI WKH ILOP�

� 6HW DVLGH DQRWKHU IRXUWK RI WKH UROO �RU DQRWKHU VKHHW��

� ,QWHQVLI\ WKH UHPDLQLQJ ILOP D VHFRQG WLPH�

� 6HW DVLGH DQRWKHU IRXUWK RI WKH UROO �RU D WKLUG VKHHW��

� ,QWHQVLI\ WKH ILQDO IRXUWK RI WKH UROO �RU WKH ILQDO VKHHW� D
WKLUG WLPH�

� :DVK WKH ILOP� :KHQ LW LV GU\� SULQW RQH IUDPH IURP HDFK VHJ�
PHQW �RU HDFK VKHHW� RI ILOP RQ QRUPDO�FRQWUDVW SDSHU IRU WKH
EHVW SRVVLEOH KLJKOLJKW YDOXH�

:KHQ WKH SULQWV DUH GU\� FRPSDUH WKHP WR GHWHUPLQH KRZ PXFK
LQWHQVLILFDWLRQ \RX DFKLHYHG GXULQJ HDFK VWHS�


 'RQ·W XVH D ILOP GHYHORSHU IRU UHGHYHORSPHQW EHFDXVH WKH ORQJ GHYHORSPHQW

 WLPH UHTXLUHG� FRPELQHG ZLWK WKH ODUJH DPRXQW RI VXOILWHV WKDW PRVW ILOP

 GHYHORSHUV FRQWDLQ� WHQGV WR GLVVROYH WKH VLOYHU VDOWV LQ WKH LPDJH EHIRUH WKH\ DUH

 FRPSOHWHO\ UHGHYHORSHG�
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�E� 3ULQW IURP QHJDWLYH DIWHU WZR F\FOHV RI LQWHQVLILFDWLRQ�D� 3ULQW IURP QHJDWLYH EHIRUH FKURPLXP LQWHQVLILFDWLRQ

)LJXUH ���� �E�
5HGXFWLRQ� ���

)LJXUH ���� �D�
5HGXFWLRQ� ���

1HJDWLYH 5HGXFHUV

:KHQ D QHJDWLYH LV WRR GHQVH� HLWKHU EHFDXVH RI RYHUH[SRVXUH RU
RYHUGHYHORSPHQW� WKH H[FHVV GHQVLW\ FDQ EH UHPRYHG E\ D FKHPLFDO
EOHDFKLQJ SURFHVV� 7KLV SURFHVV LV FRPPRQO\ FDOOHG UHGXFWLRQ�
DOWKRXJK LW EHDUV QR UHVHPEODQFH WR WKH UHGXFWLRQ WKDW RFFXUV
GXULQJ GHYHORSPHQW RI D VLOYHU LPDJH�

7KHUH DUH WZR SULPDU\ UHGXFHU W\SHV� VXEWUDFWLYH � ZKLFK
UHPRYHV GHQVLW\ HTXDOO\ IURP DOO WRQHV LQ WKH LPDJH� DQG SURSRUWLRQ�
DO� ZKLFK UHPRYHV GHQVLW\ LQ SURSRUWLRQ WR WKH FXUUHQW GHQVLW\ RI
WKH LPDJH WRQHV�
 5HGXFWLRQ ZRUNV DSSUR[LPDWHO\ WKH VDPH IRU
QHJDWLYHV DQG IRU SULQWV�

7KH UHGXFHU IRUPXOD PRVW RIWHQ XVHG LV )DUPHU·V UHGXFHU�
QDPHG DIWHU +RZDUG )DUPHU ZKR SRSXODUL]HG LW LQ ����� 7KLV
IRUPXOD FRPELQHV SRWDVVLXP IHUULF\DQLGH� D EOHDFKLQJ DJHQW� ZLWK
VRGLXP WKLRVXOIDWH� WKH PDMRU FRPSRQHQW RI PRVW IL[LQJ EDWKV�
:KHQ \RX XVH )DUPHU·V UHGXFHU� WKH SRWDVVLXP IHUULF\DQLGH
EOHDFKHV WKH VLOYHU LQ WKH LPDJH EDFN WR D VLOYHU VDOW� DQG WKH IL[LQJ
DFWLRQ RI WKH VRGLXP WKLRVXOIDWH GLVVROYHV LW�

5HGXFWLRQ LV EHVW DFFRPSOLVKHG LQ VPDOO VWHSV� <RX FDQ DOZD\V
UHSHDW WKH UHGXFWLRQ SURFHVV LI WKH LQLWLDO DWWHPSW GRHVQ·W UHPRYH
HQRXJK GHQVLW\� EXW WKH QHJDWLYH LV UXLQHG LI \RX UHGXFH WRR PXFK�

6XEWUDFWLYH 5HGXFHUV

)DUPHU·V UHGXFHU FDQ EH HLWKHU VXEWUDFWLYH RU SURSRUWLRQDO�
GHSHQGLQJ RQ KRZ \RX PL[ LW� $SSHQGL[ ) SURYLGHV WZR )DUPHU·V
UHGXFHU IRUPXODV� RQH VXEWUDFWLYH� WKH RWKHU SURSRUWLRQDO� (DFK LV
PDGH IURP WKH VDPH WZR VWRFN VROXWLRQV�

:KHQ WKH SRWDVVLXP IHUULF\DQLGH VWRFN VROXWLRQ DQG WKH
VRGLXP WKLRVXOIDWH VWRFN VROXWLRQ DUH PL[HG WRJHWKHU� )DUPHU·V
UHGXFHU LV VXEWUDFWLYH� %HFDXVH WKH HIIHFWV RI D VXEWUDFWLYH UHGXFHU
DUH JUHDWHVW LQ WKH VKDGRZV� WKLV SURFHVV LV XVHIXO IRU FRUUHFWLQJ
DQ RYHUH[SRVHG QHJDWLYH LQ ZKLFK WKH H[FHVV VKDGRZ GHQVLW\ LV
PRVW REYLRXV�


 7KHUH LV D WKLUG UHGXFHU W\SH� VXSHUSURSRUWLRQDO � ZKLFK UHPRYHV GHQVLW\ E\ D

 JUHDWHU SHUFHQWDJH WKDQ WKH SURSRUWLRQ RI GHQVLWLHV LQ WKH QHJDWLYH� 6XSHU�

 SURSRUWLRQDO IRUPXODV DUH QRW LQ FRPPRQ XVH DQ\PRUH�

)LJXUH ��� 8VLQJ FKURPLXP LQWHQVL�

ILHU RQ D QHJDWLYH� %HIRUH LQWHQVLILFD�
WLRQ� WKH QHJDWLYH SURGXFHV D SULQW

ZLWK JUD\ VKDGRZV� $IWHU EHLQJ

LQWHQVLILHG WZR WLPHV� D QHJDWLYH IURP
WKH VDPH UROO RI ILOP SURGXFHV D SULQW

ZLWK GDUNHU VKDGRZV ZKHQ SULQWHG
IRU WKH VDPH KLJKOLJKW WRQHV� &KUR�

PLXP LQWHQVLILFDWLRQ DOVR LQFUHDVHV
WKH VL]H RI WKH JUDLQ LQ WKH QHJDWLYH�



�� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

*HQHUDO 6XEWUDFWLYH 5HGXFWLRQ 3URFHGXUH

1RWH� 5RRP OLJKWV PD\ EH RQ GXULQJ WKH HQWLUH SURFHVV�

� 0L[ �� PO RI )DUPHU·V UHGXFHU VWRFN VROXWLRQ $ DQG ��� PO RI
VWRFN VROXWLRQ % ZLWK HQRXJK URRP�WHPSHUDWXUH ZDWHU WR PDNH
� OLWHU RI ZRUNLQJ VROXWLRQ� 2QFH WKH VROXWLRQ LV PL[HG� LW KDV D
XVHIXO OLIH RI OHVV WKDQ �� PLQXWHV� :KHQ H[KDXVWHG� WKH VROXWLRQ
WXUQV IURP \HOORZ WR JUHHQ�

� $JLWDWH WKH QHJDWLYH LQ WKH UHGXFHU IRU � PLQXWH� 7KH LPDJH ZLOO
WXUQ \HOORZ�

� 5LQVH WKH QHJDWLYH ZLWK UXQQLQJ ZDWHU XQWLO DOO RI WKH \HOORZ KDV
GLVDSSHDUHG IURP WKH ZDVK ZDWHU� ,QVSHFW WKH LPDJH� <RX FDQ
UHSHDW VWHSV �� �� DQG � LI PRUH UHGXFWLRQ LV QHFHVVDU\�

� )L[ WKH QHJDWLYH IRU � PLQXWH� WKHQ ZDVK �DIWHU XVLQJ D ZDVKLQJ
DLG� DQG GU\ QRUPDOO\�

6XEWUDFWLYH 5HGXFWLRQ 7HVW

� :LWK \RXU FDPHUD RQ D WULSRG LQ IURQW RI DQ HYHQO\ OLW VFHQH�
VKRRW D UROO RI WKH ILOP \RX ZDQW WR WHVW� RYHUH[SRVLQJ E\ WKUHH
VWRSV� ,I \RX DUH WHVWLQJ VKHHW ILOP� H[SRVH IRXU VKHHWV WKH
VDPH ZD\�

� 'HYHORS WKH ILOP IRU LWV QRUPDO GHYHORSPHQW WLPH�

� $IWHU SURFHVVLQJ� FXW RII DERXW RQH IRXUWK RI WKH UROO �RU WDNH RQH
VKHHW�� DQG VHW LW DVLGH�

� $JLWDWH WKH UHPDLQLQJ ILOP LQ IUHVKO\ PL[HG UHGXFHU IRU �
PLQXWH�

� 5LQVH WKH ILOP� FXW RII DQRWKHU IRXUWK RI WKH UROO �RU WDNH DQRWKHU
VKHHW�� DQG VHW LW DVLGH�

� $JLWDWH WKH UHPDLQLQJ ILOP LQ IUHVKO\ PL[HG UHGXFHU IRU �
PLQXWH�

� 5LQVH WKH ILOP� FXW RII DQRWKHU IRXUWK RI WKH UROO �RU WDNH DQRWKHU
VKHHW�� DQG VHW LW DVLGH�

� $JLWDWH WKH ILQDO VHJPHQW �RU VKHHW� RI WKH ILOP LQ DQRWKHU EDWK RI
IUHVKO\ PL[HG UHGXFHU IRU � PLQXWH� :DVK DOO RI WKH ILOP�

� :KHQ WKH ILOP LV GU\� PDNH D SULQW IURP HDFK VHJPHQW �RU HDFK
VKHHW� RI ILOP RQ QRUPDO�FRQWUDVW SDSHU IRU WKH EHVW SRVVLEOH
KLJKOLJKWV�

:KHQ WKH SULQWV DUH GU\� FRPSDUH WKHP WR VHH H[DPSOHV RI ZKDW
\RX FDQ DFKLHYH ZLWK D VXEWUDFWLYH UHGXFHU� 7U\ WR GHWHUPLQH WKH
SRLQW DW ZKLFK IXUWKHU UHGXFWLRQ QR ORQJHU SURGXFHV DQ\ LPSURYH�
PHQW LQ WKH SULQWHG LPDJH RU DFWXDOO\ EHJLQV WR ORZHU WKH FRQWUDVW
RI WKH LPDJH� 7KLV LQGLFDWHV WKH SRLQW DW ZKLFK XVHIXO UHGXFWLRQ LV
QR ORQJHU SRVVLEOH�

3URSRUWLRQDO 5HGXFHUV

:KHQ WKH SRWDVVLXP IHUULF\DQLGH VWRFN VROXWLRQ DQG WKH VRGLXP
WKLRVXOIDWH VWRFN VROXWLRQ DUH NHSW VHSDUDWH DQG WKH LPDJH EHLQJ
UHGXFHG LV DOWHUQDWHG EHWZHHQ WKH WZR� )DUPHU·V UHGXFHU DFWV DV D
SURSRUWLRQDO UHGXFHU� %HFDXVH D SURSRUWLRQDO UHGXFHU UHPRYHV
PRUH GHQVLW\ IURP WKH GDUNHU DUHDV RI WKH QHJDWLYH� WKLV SURFHVV LV
XVHIXO IRU RYHUGHYHORSHG QHJDWLYHV WKDW KDYH WRR PXFK FRQWUDVW�
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*HQHUDO 3URSRUWLRQDO 5HGXFWLRQ 3URFHGXUH

� 0L[ ��� PO RI VWRFN VROXWLRQ $ ZLWK ZDWHU WR PDNH � OLWHU RI
ZRUNLQJ VROXWLRQ $� 0L[ ��� PO RI VWRFN VROXWLRQ % ZLWK ZDWHU WR
PDNH � OLWHU RI ZRUNLQJ VROXWLRQ %�

� $JLWDWH WKH QHJDWLYH LQ ZRUNLQJ VROXWLRQ $ IRU � WR � PLQXWHV�
7KH ORQJHU WKH QHJDWLYH VWD\V LQ VROXWLRQ $� WKH PRUH UHGXFWLRQ
ZLOO WDNH SODFH� ,W LV EHWWHU WR KDYH WRR OLWWOH UHGXFWLRQ WDNH SODFH
GXULQJ WKLV VWHS WKDQ WRR PXFK�

� 7UDQVIHU WKH QHJDWLYH WR ZRUNLQJ VROXWLRQ %� DQG DJLWDWH IRU �
PLQXWHV�

� 5LQVH DQG LQVSHFW WKH QHJDWLYH� ,I PRUH UHGXFWLRQ LV QHHGHG� UH�
SHDW VWHSV � DQG ��

� :KHQ \RX KDYH DFKLHYHG WKH GHVLUHG DPRXQW RI UHGXFWLRQ� ZDVK
WKH QHJDWLYH WKRURXJKO\ XVLQJ D ZDVKLQJ DLG EHIRUH WKH ILQDO
ZDVK�

:RUNLQJ VROXWLRQV $ DQG % FDQ EH XVHG RYHU DJDLQ XQWLO VROXWLRQ $
WXUQV IURP \HOORZ WR JUHHQ�

3URSRUWLRQDO 5HGXFWLRQ 7HVW

� )ROORZLQJ WKH VDPH SURFHGXUH \RX XVHG IRU WHVWLQJ )DUPHU·V UH�
GXFHU DV D VXEWUDFWLYH IRUPXOD� VKRRW RQH UROO �RU IRXU VKHHWV� RI
ILOP RI DQ HYHQO\ OLW VFHQH DW D QRUPDO H[SRVXUH�

� 'HYHORS WKH ILOP IRU WZLFH LWV QRUPDO GHYHORSPHQW WLPH�

� $IWHU SURFHVVLQJ� FXW RII DERXW RQH IRXUWK RI WKH UROO �RU WDNH RQH
VKHHW�� DQG VHW LW DVLGH�

� $JLWDWH WKH UHPDLQLQJ ILOP LQ VROXWLRQ $ IRU � PLQXWH� DQG WUDQV�
IHU LW WR VROXWLRQ % IRU � PLQXWHV�

� 5LQVH WKH ILOP� FXW RII DQRWKHU IRXUWK RI WKH UROO �RU WDNH DQRWKHU
VKHHW�� DQG VHW LW DVLGH�

� $JLWDWH WKH UHPDLQLQJ ILOP LQ ZRUNLQJ VROXWLRQ $ IRU � PLQXWH�
DQG WUDQVIHU LW WR ZRUNLQJ VROXWLRQ % IRU � PLQXWHV�

� 5LQVH WKH ILOP� FXW RII DQRWKHU IRXUWK RI WKH UROO �RU WDNH DQRWKHU
VKHHW�� DQG VHW LW DVLGH�

� $JLWDWH WKH ILQDO VHJPHQW �RU VKHHW� RI WKH ILOP LQ VROXWLRQ $ IRU �
PLQXWH� DQG WUDQVIHU LW WR VROXWLRQ % IRU � PLQXWHV� :DVK DOO RI
WKH ILOP�

� :KHQ WKH ILOP LV GU\� PDNH D SULQW IURP HDFK VHJPHQW �RU HDFK
VKHHW� RI ILOP RQ QRUPDO�FRQWUDVW SDSHU IRU WKH EHVW SRVVLEOH
KLJKOLJKW YDOXH�

:KHQ WKH SULQWV DUH GU\� FRPSDUH WKHP WR VHH H[DPSOHV RI ZKDW
\RX FDQ DFKLHYH ZLWK D SURSRUWLRQDO UHGXFHU� 7U\ WR GHWHUPLQH WKH
SRLQW DW ZKLFK IXUWKHU UHGXFWLRQ UHGXFHV GHWDLO LQ WKH VKDGRZ WRQHV�
7KLV LQGLFDWHV WKH SRLQW DW ZKLFK XVHIXO UHGXFWLRQ LV QR ORQJHU
SRVVLEOH�

35,17 7(&+1,48(6

:LWK PDQ\ DYDLODEOH WHFKQLTXHV WKDW SURGXFH UHSHDWDEOH UHVXOWV� LW LV
KDUG WR MXVWLI\ SULQWLQJ VROXWLRQV WKDW UHTXLUH FXVWRP KDQGOLQJ�
7KHUH DUH WLPHV� KRZHYHU� ZKHQ FHUWDLQ SULQW SUREOHPV UHTXLUH
FDUHIXO WUHDWPHQW RI HDFK SULQW LQGLYLGXDOO\� 7KHVH WHFKQLTXHV
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LQFOXGH WKRVH \RX FDQ DSSO\ WR D SULQW GXULQJ GHYHORSPHQW DQG
WKRVH WKDW \RX FDQ DSSO\ DIWHU WKH SULQW KDV EHHQ SURFHVVHG�

3KRWRJUDSKLF IRONORUH LV IXOO RI PDJLF UHFLSHV IRU SULQWLQJ�
(QWLUH ERRNV KDYH EHHQ ZULWWHQ GHVFULELQJ VSHFLDO GHYHORSPHQW
WHFKQLTXHV� VXFK DV KRW GHYHORSHU� UXEELQJ DQG EUHDWKLQJ RQ D
SULQW� DQG HYHQ KROGLQJ D SULQW SDUWLDOO\ RXW RI WKH GHYHORSHU� DOO RI
ZKLFK DUH LQWHQGHG WR DOWHU WKH WRQHV RI VHOHFWHG DUHDV RI WKH LPDJH
IURP ZKDW WKH\ ZRXOG EH LI GHYHORSPHQW KDG SURFHHGHG QRUPDOO\�
$W EHVW� WKHVH WHFKQLTXHV DUH DQ LQFRQVLVWHQW ZD\ RI DFKLHYLQJ D ORFDO
LQFUHDVH RI GHQVLW\ RU FRQWUDVW� :KDW LV PRUH OLNHO\ LV WKDW DOO RI WKH
UXEELQJ DQG FKHPLFDO FRHUFLRQ ZLOO GDPDJH WKH SULQW�

/RFDOO\ $SSOLHG 'HYHORSHU

,I \RX DUH GHWHUPLQHG WR WU\ DQ\ DOWHUDWLRQ RI FRQVLVWHQW SULQW
GHYHORSLQJ SUDFWLFHV� RQH SURFHVV LV ZRUWK H[SHULPHQWDWLRQ� 7KLV
SURFHVV LQYROYHV DSSO\LQJ VPDOO DPRXQWV RI FRQFHQWUDWHG UHGXFLQJ
DJHQW GLUHFWO\ WR WKH SULQW VXUIDFH WR LQFUHDVH WKH GHQVLW\ DQG
FRQWUDVW RI WKDW DUHD� 7KLV ZRUNV EHVW IRU KLJKOLJKWV DQG VKDGRZV
WKDW RWKHUZLVH ZRXOG DSSHDU ZHDN DQG IODW�

7KH EHVW UHGXFLQJ DJHQW IRU WKLV SXUSRVH LV SKHQLGRQH�
3KHQLGRQH LV VLPLODU WR PHWRO LQ LWV DELOLW\ WR SURGXFH DQ LPDJH� EXW
LW LV DERXW �� WLPHV VWURQJHU� ,OIRUG VHOOV VPDOO FRQWDLQHUV RI
SKHQLGRQH WKDW DUH FRQYHQLHQW IRU PL[LQJ D VPDOO DPRXQW RI D
FRQFHQWUDWHG SKHQLGRQH VROXWLRQ�

3UHSDULQJ D &RQFHQWUDWHG 3KHQLGRQH 6ROXWLRQ

3KHQLGRQH GRHVQ·W GLVVROYH ZHOO LQ ZDWHU� <RX FRXOG WU\ KRW ZDWHU�
EXW WKDW ZLOO FDXVH WKH SKHQLGRQH WR R[LGL]H PRUH UDSLGO\� $ EHWWHU
DOWHUQDWLYH LV WR PL[ SKHQLGRQH ZLWK D VPDOO DPRXQW RI ���
LVRSURS\O DOFRKRO ZKLFK \RX FDQ SXUFKDVH LQ PRVW SKDUPDFLHV� 0L[
LQ WKH SURSRUWLRQ RI �� JUDPV RI SKHQLGRQH SHU ��� PO RI DOFRKRO�
DQG VWRUH WKH VROXWLRQ LQ D VPDOO DLUWLJKW ERWWOH� 7KH VROXWLRQ VKRXOG
ODVW LQ WKH ERWWOH IRU WZR RU WKUHH PRQWKV�

3URFHGXUH

� :DUP WKH SKHQLGRQH VROXWLRQ E\ SODFLQJ WKH ERWWOH LQ D ZDWHU
EDWK RI KRW WDS ZDWHU �DW OHDVW ���q )� DERXW �� PLQXWHV EHIRUH
\RX EHJLQ SULQWLQJ�

� *LYH WKH SULQW \RX ZDQW WR ZRUN ZLWK D QRUPDO H[SRVXUH DQG
EHJLQ WR GHYHORS LW�

� $IWHU D PLQXWH� WDNH WKH SULQW RXW RI WKH GHYHORSHU� GUDLQ LW E\
WKH FRUQHU IRU �� VHFRQGV� DQG OD\ LW RQ D IODW VXUIDFH�

� 8VLQJ D VZDE GLSSHG LQ WKH SKHQLGRQH VROXWLRQ� JHQWO\ ZLSH
RYHU WKH DUHD \RX ZDQW WR GDUNHQ�

� :DLW �� VHFRQGV� UHSODFH WKH SULQW LQ WKH GHYHORSHU� DQG FRQWLQ�
XH ZLWK QRUPDO GHYHORSPHQW�

� 5HSHDW WKLV SURFHVV LQ �� VHFRQGV LI \RX ZDQW DGGLWLRQDO GHQVLW\�

7KLV SURFHGXUH ZLOO VOLJKWO\ LQFUHDVH WKH DFWLYLW\ RI \RXU SULQW
GHYHORSHU� D SRWHQWLDO SUREOHP LI \RX DUH XVLQJ D ORZ�FRQWUDVW
IRUPXOD� $V DQ DOWHUQDWLYH� WU\ ZDLWLQJ XQWLO �� VHFRQGV EHIRUH WKH
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HQG RI GHYHORSPHQW WR UHPRYH WKH SULQW� $IWHU DSSO\LQJ WKH
SKHQLGRQH VROXWLRQ� ZDLW DQ DGGLWLRQDO �� VHFRQGV� DQG WKHQ SODFH
WKH SULQW GLUHFWO\ LQWR WKH VWRS EDWK�

)LJXUH ���� �E�
5HGXFWLRQ� ���

)LJXUH ���� �D�
5HGXFWLRQ� ���

�D� 3ULQW EHIRUH WUHDWPHQW �E� 3ULQW DIWHU WUHDWPHQW

3ULQW ,QWHQVLILHU

<RX FDQ LQWHQVLI\ D SULQW LQ WKH VDPH PDQQHU WKDW \RX LQWHQVLI\ D
QHJDWLYH� ,QWHQVLILFDWLRQ ZLOO KHOS UHVWRUH FRQWUDVW WR D IODW SULQW
ZLWK JUD\ VKDGRZV� 6LQFH LW LV XVXDOO\ HDVLHU WR PDNH DQRWKHU SULQW
RQ D KLJKHU FRQWUDVW SDSHU� WKLV SURFHGXUH LV GHVFULEHG SULPDULO\ IRU
LQIRUPDWLRQ SXUSRVHV� 6KRXOG \RX VRPH GD\ EH IDFHG ZLWK D
VLWXDWLRQ LQ ZKLFK \RX KDYH QR FKRLFH EXW WR WU\ WR LQWHQVLI\ D SULQW�
\RX FDQ XVH WKH FKURPLXP LQWHQVLILHU IRUPXOD JLYHQ LQ $SSHQGL[ )
ZLWK WKH IROORZLQJ SURFHGXUH�

3URFHGXUH IRU 3ULQW ,QWHQVLILFDWLRQ

1RWH� 5RRP OLJKWV PD\ EH RQ GXULQJ WKH HQWLUH SURFHVV�

� 3UH�ZHW WKH SULQW IRU � PLQXWH LQ D WUD\ RI ZDWHU�

� 0L[ WKH ZRUNLQJ VROXWLRQ LQWHQVLILHU IURP ��� PO RI FKURPLXP
LQWHQVLILHU VWRFN VROXWLRQ $� ��� PO ZDWHU� DQG ��� PO RI FKUR�
PLXP LQWHQVLILHU VWRFN VROXWLRQ %�

� 3ODFH D ZHW SULQW WKDW QHHGV LQWHQVLILFDWLRQ LQWR WKH ZRUNLQJ
VROXWLRQ�

� $JLWDWH IRU � WR � PLQXWHV� ,I WKH LPDJH GRHV QRW GLVDSSHDU DW
WKLV SRLQW� DGG DQ DGGLWLRQDO ��� PO RI VWRFN VROXWLRQ $� 6RPH
SULQWV IL[HG LQ D KDUGHQLQJ IL[HU FDQ WDNH ORQJHU WR EOHDFK�

� :DVK IRU �� PLQXWHV�

� 5HGHYHORS WKH SULQW LQ \RXU QRUPDO SDSHU GHYHORSHU IRU � WR �
PLQXWHV RU XQWLO VWURQJ� ULFK VKDGRZV GHYHORS�

,W LV SRVVLEOH WR UHSHDW WKH LQWHQVLILFDWLRQ SURFHVV� EXW WKH SULQW
HPXOVLRQ WHQGV WR VRIWHQ� VR EH FDUHIXO� ,I WKH SURFHVV GDPDJHV WKH
SULQW HPXOVLRQ� WU\ XVLQJ WKH )RUPDOLQ VXSSOHPHQWDU\ KDUGHQHU
JLYHQ LQ $SSHQGL[ ) EHIRUH LQWHQVLI\LQJ DQRWKHU SULQW�

3ULQW 5HGXFHU

<RX FDQ UHGXFH DQ RYHUO\ GHQVH SULQW ZLWK )DUPHU·V UHGXFHU LQ
PXFK WKH VDPH ZD\ WKDW \RX UHGXFH WKH GHQVLW\ RI D QHJDWLYH� <RX
FDQ DOVR UHGXFH VHOHFWHG DUHDV RI D SULQW� VRPHWKLQJ \RX QRUPDOO\

)LJXUH ��� (IIHFW RI DSSO\LQJ

FRQFHQWUDWHG SKHQLGRQH WR D SULQW�
/RQGRQ·V 3DUOLDPHQW EXLOGLQJ LQ WKH

EDFNJURXQG LV GDUNHU DQG VKRZV

JUHDWHU FRQWUDVW DIWHU SDLQWLQJ WKH
SULQW ZLWK KRW� FRQFHQWUDWHG GHYHORS�

HU� 1RWH WKDW LW LV RIWHQ KDUG WR PDNH
WKLV WHFKQLTXH ORRN ´QDWXUDO�µ
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FDQ·W GR ZLWK D QHJDWLYH� 7KLV VHFWLRQ FRYHUV RQO\ WKH SURSRUWLRQDO
UHGXFWLRQ RI SULQWV� ,W LV JHQHUDOO\ QRW QHFHVVDU\ WR XVH D VXEWUDFWLYH
UHGXFHU RQ D SULQW EHFDXVH LW LV PXFK HDVLHU WR PDNH DQRWKHU SULQW
ZLWK OHVV H[SRVXUH�

5HGXFLQJ D 3ULQW

$ SULQW PDGH IURP D IODW QHJDWLYH LV D OLNHO\ FDQGLGDWH IRU RYHUDOO
UHGXFWLRQ LI \RX H[SRVH LW VR WKDW WKH KLJKOLJKWV DSSHDU QRWLFHDEO\
GDUNHU WKDQ \RX ZDQW WKHP WR EH� 7KH VKDGRZV VKRXOG DOVR EH
VOLJKWO\ GDUNHU WKDQ QRUPDO�

:KHQ VXFK D SULQW LV EOHDFKHG ZLWK D SURSRUWLRQDO UHGXFHU� WKH
HIIHFW LV WR LQFUHDVH WKH FRQWUDVW DQG WKH GHWDLO YLVLEOH LQ WKH
KLJKOLJKWV� 7KLV KDSSHQV EHFDXVH WKH DGGLWLRQDO H[SRVXUH JLYHQ WKH
SULQW LQFUHDVHV WKH KLJKOLJKW GHWDLOV EH\RQG ZKDW \RX FDQ VHH LQ WKH
KLJKOLJKWV RI D QRUPDOO\ H[SRVHG SULQW IURP WKH VDPH QHJDWLYH�

%H DZDUH WKDW HYHU\ EUDQG DQG W\SH RI SULQWLQJ SDSHU UHVSRQG
GLIIHUHQWO\ WR UHGXFWLRQ� 6RPH SDSHUV ZLOO EOHDFK IDVWHU WKDQ RWKHUV�
VRPH SDSHUV ZLOO FKDQJH FRORU VOLJKWO\ ZKLOH RWKHU SDSHUV ZLOO QRW�
%HIRUH \RX DWWHPSW WR XVH D UHGXFHU RQ D XQIDPLOLDU SULQWLQJ SDSHU�
UXQ D WHVW WR GHWHUPLQH WKH VXLWDELOLW\ RI WKH WHFKQLTXH RQ LW�

*HQHUDO 3URFHGXUH IRU 5HGXFLQJ D 3ULQW

1RWH� 5RRP OLJKWV PD\ EH RQ GXULQJ WKH HQWLUH SURFHVV�

� 0L[ ��� PO RI )DUPHU·V UHGXFHU VWRFN VROXWLRQ % ZLWK ��� PO RI
ZDWHU WR PDNH D WUD\ RI ZRUNLQJ VROXWLRQ %� 0L[ ��� PO RI )DUP�
HU·V UHGXFHU VWRFN VROXWLRQ $ ZLWK ��� PO RI ZDWHU WR PDNH D WUD\
RI ZRUNLQJ VROXWLRQ $� ,I \RX QHHG PRUH FRQWUDVW� \RX FDQ LQ�
FUHDVH WKH FRQFHQWUDWLRQ RI ZRUNLQJ VROXWLRQ $ E\ PL[LQJ ��� PO
RI VWRFN VROXWLRQ $ ZLWK ��� PO RI ZDWHU�

� $JLWDWH WKH SULQW LQ WKH WUD\ RI ZRUNLQJ VROXWLRQ % IRU � PLQXWH
VR WKDW WKH HPXOVLRQ FRPSOHWHO\ DEVRUEV WKH VRGLXP WKLRVXOIDWH�

� 7UDQVIHU WKH SULQW WR WKH WUD\ RI ZRUNLQJ VROXWLRQ $ DQG DJLWDWH
LW IRU �� VHFRQGV�

� 5HPRYH WKH SULQW IURP ZRUNLQJ VROXWLRQ $ DQG GUDLQ LW E\ RQH
FRUQHU IRU �� VHFRQGV�

� 5HWXUQ WKH SULQW WR ZRUNLQJ VROXWLRQ %� DJLWDWH LW IRU �� VHFRQGV�
DQG H[DPLQH WKH UHVXOW�

� ,I \RX QHHG PRUH UHGXFWLRQ� UHSHDW VWHSV �� �� DQG ��

� )L[� ZDVK� DQG GU\ WKH SULQW LQ WKH QRUPDO PDQQHU�

7HVWLQJ D 3URSRUWLRQDO 5HGXFHU RQ D 3ULQW

� 8VLQJ D QHJDWLYH WKDW SULQWV ZHOO RQ KLJK�FRQWUDVW SDSHU� PDNH
IRXU SULQWV RQ JUDGH � SDSHU� H[SRVLQJ VR WKDW WKH VKDGRZV DUH
FRUUHFW DQG WKH KLJKOLJKWV DUH JUD\ DQG IODW�

� 6HW RQH SULQW DVLGH DQG EOHDFK WKH UHPDLQLQJ WKUHH SULQWV IRU ��
VHFRQGV�

� 6HW D VHFRQG SULQW DVLGH DQG EOHDFK WKH UHPDLQLQJ WZR SULQWV DQ
DGGLWLRQDO �� VHFRQGV�

� 6HW RQH PRUH SULQW DVLGH DQG EOHDFK WKH ILQDO SULQW IRU �� PRUH
VHFRQGV�
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2QFH WKH SULQWV KDYH EHHQ IL[HG� ZDVKHG� DQG GULHG� FRPSDUH DOO
IRXU ZLWK D FRUUHFWO\ SULQWHG YHUVLRQ RQ KLJK�FRQWUDVW SDSHU� /RRN
FDUHIXOO\ DW WKH KLJKOLJKWV� VKDGRZV� DQG SULQW FRORU� 'HWHUPLQH
ZKLFK RI WKH WHVW SULQWV KDV WKH EHVW UDQJH RI WRQHV DQG KLJKOLJKW
GHWDLOV� ,Q FRPSDULVRQ ZLWK WKH SULQW PDGH RQ KLJKHU FRQWUDVW
SDSHU� GHFLGH LI WKH EOHDFKHG SULQW KDV D EHWWHU UDQJH RI WRQHV�
SDUWLFXODUO\ LQ WKH KLJKOLJKWV� 7KLV ZLOO JLYH \RX DQ LQGLFDWLRQ RI WKH
XVHIXOQHVV RI WKLV WHFKQLTXH IRU \RXU ZRUN�

�D� 3ULQW EHIRUH UHGXFWLRQ �E� 3ULQW DIWHU UHGXFWLRQ

)LJXUH ���� �E�
5HGXFWLRQ� ���

)LJXUH ���� �D�
5HGXFWLRQ� ���

/RFDO 5HGXFWLRQ RI 3ULQWV

2FFDVLRQDOO\� \RX ZLOO PDNH D SULQW WKDW KDV RQH RU PRUH DUHDV WKDW
\RX FDQ·W VXFFHVVIXOO\ GRGJH GXULQJ H[SRVXUH� &KHPLFDOO\ EOHDFKLQJ
WKHVH DUHDV LV D XVHIXO DOWHUQDWLYH� /RFDO UHGXFWLRQ KDV WKH DGYDQ�
WDJH RYHU GRGJLQJ RI DOORZLQJ \RX WR ZRUN XQGHU URRP OLJKW DQG
ZLWKRXW WLPH SUHVVXUH�

$ VPDOO EUXVK RU D FRWWRQ VZDE LV D JRRG WRRO WR XVH WR DSSO\ WKH
EOHDFK WR WKH VXUIDFH RI WKH SULQW� ,I \RX XVH D EUXVK WKDW KDV D PHWDO
IHUUXOH� \RX ULVN JHWWLQJ EOXH VWDLQV RQ WKH SULQW XQOHVV \RX SUHYHQW
WKH IHUULF\DQLGH VROXWLRQ IURP WRXFKLQJ WKH EDUH PHWDO� 3URWHFW WKH
IHUUXOH E\ FRDWLQJ LW ZLWK FOHDU QDLO SROLVK� /HW D GURS RI SROLVK VRDN
LQ DW WKH SRLQW ZKHUH WKH EULVWOHV FRQWDFW WKH PHWDO �WR VHDO RII WKH
LQVLGH�� DQG WKHQ DSSO\ D WKLQ FRDWLQJ WR WKH RXWVLGH RI WKH IHUUXOH�

:KHQHYHU LURQ FRPSRXQGV� HLWKHU IURP DQ XQFRDWHG PHWDO
IHUUXOH EUXVK RU IURP WDS ZDWHU� FRQWDPLQDWH WKH EOHDFKLQJ VROXWLRQ�
\RX ZLOO JHW EOXH VWDLQV RQ \RXU SULQW� 5HPRYH WKHVH VWDLQV E\
SODFLQJ WKH DIIHFWHG SULQW LQ D WUD\ RI SULQW GHYHORSHU IRU � PLQXWH�
IROORZHG E\ WKH XVXDO IL[LQJ DQG ZDVKLQJ�

*HQHUDO 3URFHGXUH IRU /RFDO 5HGXFWLRQ

� ,I WKH SULQW \RX SODQ WR UHGXFH LV GU\� VRDN LW IRU � PLQXWH
LQ SODLQ ZDWHU� 7KHQ UHPRYH WKH ZHW SULQW DQG EORW RII WKH
VXUIDFH ZDWHU�

� -XVW EHIRUH XVH� PL[ �� PO RI )DUPHU·V UHGXFHU VWRFN VROXWLRQ $
DQG �� PO RI )DUPHU·V UHGXFHU VWRFN VROXWLRQ % ZLWK ZDWHU WR
PDNH ��� PO RI ZRUNLQJ VROXWLRQ� $GG � RU � GURSV RI D ZHWWLQJ
DJHQW �3KRWR�)OR� WR KHOS WKH VROXWLRQ SHQHWUDWH HYHQO\� 7KH
ZRUNLQJ VROXWLRQ ZLOO EH HIIHFWLYH IRU DERXW �� PLQXWHV�

)LJXUH ��� 8VLQJ )DUPHU·V UHGXFHU

RQ D SULQW� )DUPHU·V UHGXFHU OLJKWHQV
WKH RYHUDOO WRQHV DQG VOLJKWO\ LQ�

FUHDVHV WKH FRQWUDVW RI WKH SULQW DV

VKRZQ LQ WKH H[DPSOH RI WKH YHJHWD�
EOH VWDQG�
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� 8VLQJ HLWKHU D VPDOO EUXVK RU D FRWWRQ VZDE� GHSHQGLQJ RQ WKH
VL]H RI WKH DUHD WR EH OLJKWHQHG� OLJKWO\ EUXVK WKH VROXWLRQ RQ WKH
DUHD� 7KH UHGXFHU ZLOO H[KDXVW LWVHOI UDSLGO\ RQ WKH VXUIDFH RI WKH
SULQW� 8VH D SDSHU WRZHO WR EORW XS DQ\ H[FHVV�

� 5HSHDW VWHS � XQWLO WKH DUHD LV DV OLJKW DV \RX ZDQW LW�

� )L[ DQG ZDVK WKH SULQW DV \RX QRUPDOO\ ZRXOG�

� ,I WKHUH DUH DQ\ \HOORZ VWDLQV DURXQG WKH EOHDFKHG DUHD DIWHU
ZDVKLQJ� DJLWDWH WKH SULQW LQ D WUD\ RI �� JUDPV RI VRGLXP VXOILWH
PL[HG ZLWK D OLWHU RI ZDWHU IRU � PLQXWHV DQG WKHQ UHZDVK�

7HVWLQJ /RFDO 5HGXFWLRQ RQ D 3ULQW

7DNH D QXPEHU RI VFUDS SULQWV DQG GHFLGH ZKLFK DUHDV RI HDFK SULQW
\RX ZRXOG OLNH WR OLJKWHQ� 7U\ D YDULHW\ RI DSSOLFDWRUV� IURP VSRWWLQJ
EUXVKHV WR FRWWRQ EDOOV� WR OLJKWHQ WKRVH DUHDV� 0DNH QRWHV DERXW
ZKLFK WHFKQLTXHV ZRUNHG EHVW IRU \RX� 6DYH WKH WHVW SULQWV IRU
IXWXUH UHIHUHQFH�

)LJXUH ���� �E�
5HGXFWLRQ� ���

)LJXUH ���� �D�
5HGXFWLRQ� ���

�D� 3ULQW EHIRUH UHGXFWLRQ �E� 3ULQW DIWHU UHGXFWLRQ

6800$5<

: ,Q DWWHPSWLQJ WR SULQW D SRRU QHJDWLYH� \RX FDQ WU\ WR LPSURYH
HLWKHU WKH QHJDWLYH RU WKH SULQW� ,PSURYLQJ D SRRU QHJDWLYH
PDNHV LW HDVLHU WR SURGXFH DQ HGLWLRQ RI PDWFKHG SULQWV� ,PSURY�
LQJ D SRRU SULQW DOORZV \RX WR SHUIHFW \RXU WHFKQLTXH RQ ZRUN
SULQWV EHIRUH \RX DSSO\ LW WR WKH ILQDO SULQW�

: ,QWHQVLILFDWLRQ LV DQ DSSURSULDWH WHFKQLTXH IRU XQGHUH[SRVHG RU
XQGHUGHYHORSHG QHJDWLYHV� ,W LQFUHDVHV WKH GHQVLW\ RI WKH LPDJH
ZKHUH WKHUH LV DOUHDG\ VRPH VLOYHU� EXW LW FDQQRW DGG GHQVLW\
ZKHUH WKHUH LVQ·W DQ\�

: 8VLQJ VHOHQLXP WRQHU IRU LQWHQVLILFDWLRQ LV D XVHIXO ZD\ WR
DFKLHYH D VOLJKW LQFUHDVH LQ FRQWUDVW ZLWKRXW LQFUHDVLQJ WKH JUDLQ
RI WKH QHJDWLYH�

: 6HSLD WRQHU LQFUHDVHV FRQWUDVW RI D QHJDWLYH PRUH WKDQ VHOHQLXP�
,W ZRUNV E\ FKDQJLQJ WKH FRORU RI WKH LPDJH WR D ZDUP EURZQ�
7KH EURZQ FRORU DSSHDUV WR KDYH PRUH GHQVLW\ WR SULQWLQJ
SDSHU�

: &KURPLXP LQWHQVLILHU LV D EOHDFK DQG UHGHYHORS IRUPXOD WKDW
FDQ EH XVHG XS WR WKUHH WLPHV WR DFKLHYH D VLJQLILFDQW LQFUHDVH LQ
QHJDWLYH FRQWUDVW�

)LJXUH ��� (IIHFW RI ORFDO DSSOLFD�
WLRQ RI )DUPHU·V UHGXFHU� 7KH ULJKW
DUP DQG IDFH RI WKH PRGHO LQ SULQW
�E� ZHUH ´SDLQWHGµ ZLWK )DUPHU·V
UHGXFHU� LQFUHDVLQJ WKH FRQWUDVW
EHWZHHQ WKH ILJXUH DQG WKH
EDFNJURXQG�



��6DOYDJH 7HFKQLTXHV

: 5HGXFWLRQ LV D WHFKQLTXH WKDW FDQ FRUUHFW DQ RYHUO\ GHQVH QHJD�
WLYH� 6XEWUDFWLYH UHGXFWLRQ UHPRYHV GHQVLW\ HTXDOO\ IURP DOO DU�
HDV RI WKH LPDJH DQG LV XVHIXO ZKHQ D QHJDWLYH LV RYHUH[SRVHG�
3URSRUWLRQDO UHGXFWLRQ ORZHUV WKH FRQWUDVW RI DQ LPDJH DQG LV
XVHIXO ZKHQ D QHJDWLYH LV RYHUGHYHORSHG�

: <RX FDQ LQFUHDVH WKH FRQWUDVW DQG WKH GHQVLW\ RI WRQHV LQ D SDU�
WLFXODU DUHD RQ D SULQW E\ DSSO\LQJ D FRQFHQWUDWHG SKHQLGRQH
VROXWLRQ WR WKDW DUHD ZLWK D EUXVK RU D VZDE ZKLOH WKH SULQW GH�
YHORSV�

: $OWKRXJK LW LV QRW D UHFRPPHQGHG WHFKQLTXH� LW LV SRVVLEOH WR
LQFUHDVH WKH FRQWUDVW RI D SULQW E\ XVLQJ FKURPLXP LQWHQVLILHU�

: <RX FDQ LQFUHDVH WKH FRQWUDVW RI D SULQW ZLWK RYHUH[SRVHG KLJK�
OLJKWV DQG QRUPDOO\ H[SRVHG VKDGRZV E\ XVLQJ D SURSRUWLRQDO
UHGXFHU�

: <RX FDQ OLJKWHQ VSHFLILF DUHDV RI D SULQW E\ DSSO\LQJ D UHGXFHU WR
WKRVH DUHDV ZLWK D EUXVK RU D VZDE�



���

)RU PDQ\ SKRWRJUDSKHUV� WRQLQJ LV WKH ILQDO VWHS LQ PDNLQJ DQ
H[KLELWLRQ�TXDOLW\ SULQW� 7KLV VWHS PLJKW EH D SURWHFWLYH WUHDWPHQW
ZLWK OLWWOH RU QR YLVXDO HIIHFW� RU LW PLJKW EH DQ REYLRXV DQG
LQWHQWLRQDO FRORU FKDQJH� $V WKH ILQDO VWHS LQ D SODQQHG SURFHVV�
WRQLQJ FDQ HQKDQFH D SULQW VWDWHPHQW� $V D VDOYDJH DWWHPSW IRU D
SRRU LPDJH� WRQLQJ LV XVXDOO\ LQHIIHFWLYH�

7KLV FKDSWHU GLVFXVVHV WKH XVHV RI SULQW WRQLQJ IRU YLVXDO HIIHFW�
&KDSWHU �� ´$UFKLYDO 3URFHVVLQJ�µ GLVFXVVHV WKH XVH RI WRQLQJ IRU
SULQW SURWHFWLRQ�

721(5 7<3(6

$OO WUXH WRQHUV DIIHFW RQO\ WKH LPDJH VLOYHU DQG SURGXFH D FRORU LQ
SURSRUWLRQ WR LW� +LJKOLJKWV DQG RWKHU SULQW DUHDV WKDW FRQWDLQ OLWWOH
RU QR VLOYHU �VXFK DV WKH ERUGHUV� UHWDLQ WKHLU RULJLQDO FRORU ZKLOH
DUHDV RI JUHDWHU GHQVLW\ VKRZ YLVLEOH FKDQJHV� 6RPH FRORULQJ
SURFHVVHV DUH DGYHUWLVHG DV WRQHUV ZKHQ� LQ IDFW� WKH\ DFWXDOO\ VWDLQ
WKH HPXOVLRQ DQG JLYH WKH SULQW DQ RYHUDOO FRORU� 7UXH WRQHUV FDQ EH
JURXSHG LQWR WKUHH FDWHJRULHV� GLUHFW WRQHUV� VLOYHU FRQYHUVLRQ WRQHUV�
DQG G\H WRQHUV�

7RQLQJ

&KDSWHU�
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'LUHFW 7RQHUV

'LUHFW WRQHUV ERQG DQ LQRUJDQLF FRPSRXQG GLUHFWO\ WR WKH LPDJH
VLOYHU� LQ HIIHFW FRDWLQJ LW� 7KH ILQDO LPDJH FRORU LV GHWHUPLQHG E\ WKH
QDWXUH RI FRPSRXQG XVHG LQ WKH WRQHU DQG LV XVXDOO\ PRGLILHG E\
GLOXWLQJ WKH WRQLQJ VROXWLRQ DQG YDU\LQJ WKH WLPH WKDW WKH SULQW LV
WRQHG� 7KH GLUHFW WRQHUV GHVFULEHG LQ WKLV FKDSWHU DUH VHOHQLXP�
JROG� VHOHQLXP�VXOILGH� DQG SRO\VXOILGH WRQHUV�

6LOYHU &RQYHUVLRQ 7RQHUV

6LOYHU FRQYHUVLRQ WRQHUV EOHDFK DQ LPDJH DQG UHGHYHORS LW ZLWK D
QHZ FRORU� 'XULQJ WKH EOHDFKLQJ VWHS� WKHVH WRQHUV FRQYHUW LPDJH
VLOYHU WR D VLOYHU VDOW �XVXDOO\ D FUHDP\ ZKLWH VLOYHU EURPLGH RU VLOYHU
LRGLGH� LQ D IDVKLRQ VLPLODU WR )DUPHU·V UHGXFHU� 7KH WRQLQJ DJHQW
WKHQ UHGHYHORSV WKH VLOYHU VDOW WR IRUP D QHZ FRPSRXQG ZLWK D QHZ
FRORU�

6RPH VLOYHU FRQYHUVLRQ WRQHUV DUH WZR�VWHS WRQHUV� WKH EOHDFK
DQG UHGHYHORSPHQW VWHSV RFFXU LQ VHSDUDWH EDWKV� 7KH ILQDO LPDJH
FRORU GHSHQGV RQ WKH DPRXQW RI EOHDFKLQJ WKDW WDNHV SODFH LQ WKH
ILUVW VWHS� 5HGHYHORSPHQW LV XVXDOO\ UDSLG DQG FRQWLQXHV WR
FRPSOHWLRQ� 7ZR�VWHS VLOYHU FRQYHUVLRQ WRQHUV DUH IUHTXHQWO\ FDOOHG
EOHDFK�DQG�UHGHYHORS WRQHUV�

2WKHU VLOYHU FRQYHUVLRQ WRQHUV FRPELQH EOHDFK DQG UHGHYHORS�
PHQW LQ D VLQJOH EDWK� ,Q WKHVH IRUPXODV� WKH LPDJH VLOYHU LV
EOHDFKHG DQG UHGHYHORSHG SURJUHVVLYHO\� 7KH ORQJHU WKH SULQW VWD\V
LQ WKH WRQLQJ EDWK� WKH PRUH WKH LPDJH LV WRQHG�

7KH VLOYHU FRQYHUVLRQ WRQHUV GHVFULEHG LQ WKLV FKDSWHU DUH
VHSLD� LURQ EOXH� FRSSHU EURZQ� DQG UHG WRQHUV�

'\H 7RQHUV

1RUPDOO\� RUJDQLF �FDUERQ�EDVHG� G\HV GR QRW FRPELQH ZLWK
LQRUJDQLF FRPSRXQGV OLNH VLOYHU� 7KH\ ZLOO� KRZHYHU� FRPELQH ZLWK
FHUWDLQ VLOYHU VDOWV� '\H WRQHUV XVH D VSHFLDO EOHDFK� FDOOHG D PRUGDQW�
WR FRQYHUW WKH LPDJH VLOYHU LQ D SULQW WR HLWKHU VLOYHU LRGLGH RU VLOYHU
IHUULF\DQLGH VR WKDW DQ RUJDQLF G\H ZLOO DGKHUH WR LW� 7KH JUHDWHU WKH
DPRXQW RI VLOYHU WKDW LV PRUGDQWHG� WKH VWURQJHU WKH FRORU�

7KH DSSHDO RI RUJDQLF G\H WRQHUV LV WKH PDQ\ FRORUV WKDW DUH
DYDLODEOH� %\ FRPSDULVRQ� GLUHFW DQG VLOYHU FRQYHUVLRQ WRQHUV
SURGXFH IHZ FRORU YDULDWLRQV�

)RUPXODV IRU VLQJOH�VWHS DQG WZR�VWHS G\H WRQHUV DUH JLYHQ LQ
$SSHQGL[ )� 7KH FRORU SURGXFHG GHSHQGV RQ WKH G\H XVHG LQ WKH
IRUPXOD DQG WKH DPRXQW RI VLOYHU WKDW LV FRQYHUWHG E\ WKH PRUGDQW�

63(&,$/ 35(&$87,216 )25 721(56

$SSHQGL[ $� ´'DUNURRP 6DIHW\�µ GLVFXVVHV WKH JHQHUDO SUHFDXWLRQV
\RX VKRXOG IROORZ IRU DOO SKRWRJUDSKLF ZRUN� %HFDXVH WRQHUV
SUHVHQW JUHDWHU KHDOWK KD]DUGV WKDQ GR PRUH W\SLFDO GDUNURRP
FKHPLFDOV� WKH GHVFULSWLRQV RI VSHFLILF WRQHUV FRQWDLQ VSHFLDO VDIHW\
QRWHV DERXW WKDW WRQHU�

35(3$5,1* $ 35,17 )25 721,1*

%HFDXVH WRQLQJ UHSUHVHQWV DQ DGGLWLRQDO FKHPLFDO VWHS� SURFHVVLQJ
HUURUV RU VORSS\ SURFHGXUHV WKDW PLJKW QRW RWKHUZLVH EH YLVLEOH FDQ
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VKRZ XS RQ D WRQHG SULQW� :KHQ SURFHVVLQJ D SULQW IRU WRQLQJ� EH
VXUH WKDW \RX GR WKH IROORZLQJ�
: )L[ WKH SULQW FRPSOHWHO\� 7KLV PHDQV XVLQJ IUHVK IL[ IRU WKH FRU�
UHFW DPRXQW RI WLPH� 5HVLGXDO �XQGHYHORSHG EXW LQFRPSOHWHO\
IL[HG� VLOYHU WRQHV WKH VDPH FRORU DV WKH LPDJH VLOYHU� FDXVLQJ
VWDLQV�

: 8VH D QRQKDUGHQLQJ IL[HU� +DUGHQLQJ D SULQW FDQ SUHYHQW FRP�
SOHWH WRQLQJ� ,I KDUGHQLQJ LV QHHGHG ODWHU� \RX FDQ XVH WKH )RU�
PDOLQ VXSSOHPHQWDU\ KDUGHQHU �.RGDN 6+��� IRUPXOD SURYLGHG
LQ $SSHQGL[ )�

: 8VH WKH GHKDUGHQLQJ IRUPXOD JLYHQ LQ $SSHQGL[ ) LI \RX QHHG
WR WRQH D SULQW WKDW \RX KDYH KDUGHQHG HLWKHU LQDGYHUWHQWO\ RU DV
SDUW RI D VDOYDJH SURFHVV VXFK DV GHVFULEHG LQ &KDSWHU �� ´6DO�
YDJH 7HFKQLTXHV�µ

: 6RPH WRQHUV� HVSHFLDOO\ VLOYHU FRQYHUVLRQ WRQHUV� UHGXFH D SULQW·V
GHQVLW\� %H VXUH WR SULQW GDUNHU WKDQ \RX ZRXOG QRUPDOO\ LI WKH
WRQHU \RX SODQ WR XVH LV RQH RI WKHVH�

7(67,1* 721(56

7RQHUV UHDFW WR GLIIHUHQW SDSHUV ZLWK GLIIHUHQW HIIHFWV� )RU H[DPSOH�
ILQH JUDLQ SDSHUV VXFK DV .RGDN 3RO\FRQWUDVW WRQH ZLWK D ZDUPHU
FRORU� ZKLOH SDSHUV ZLWK D ODUJHU JUDLQ VWUXFWXUH� VXFK DV $JID
%URYLUD� WRQH ZLWK D FRROHU FRORU� 6RPH SDSHU EUDQGV DQG W\SHV
DFFHSW WRQLQJ ZHOO� RWKHUV� HYHQ GLIIHUHQW JUDGHV RI WKH VDPH SDSHU�
WRQH SRRUO\ RU QRW DW DOO�

2WKHU IDFWRUV WKDW FDQ PRGLI\ D WRQHU·V FRORU DUH WKH PLQHUDO
FRQWHQW RI WKH ZDWHU ZLWK ZKLFK \RX PL[ WKH WRQHU DQG WKH SDSHU
GHYHORSHU \RX XVH� 7KH RQO\ ZD\ WR SUHGLFW KRZ D SDSHU ZLOO WRQH LV
WR SHUIRUP WHVWV�

*HQHUDO 7RQHU 7HVWLQJ 3URFHGXUH

7KH IROORZLQJ LV D JHQHUDO�SXUSRVH H[HUFLVH WKDW ZLOO SURYLGH WKH
LQIRUPDWLRQ \RX QHHG WR SUHGLFW KRZ D SDUWLFXODU SDSHU DQG
GHYHORSHU FRPELQDWLRQ ZLOO UHDFW ZLWK D WRQHU�
� 6HOHFW D QHJDWLYH ZLWK D YDULHW\ RI WRQHV WKDW SULQWV ZHOO RQ JUDGH
� SDSHU�

� )LQG WKH FRUUHFW H[SRVXUH IRU D � ð ��LQFK SULQW�


� &DOFXODWH H[SRVXUHV WKDW DUH DSSUR[LPDWHO\ ��� OHVV� ��� OHVV�
��� PRUH� DQG ��� PRUH WKDQ WKH FRUUHFW H[SRVXUH�

� ([SRVH DQG SURFHVV D SULQW IRU HDFK RI WKH H[SRVXUHV�

� 5HSHDW VWHSV � WKURXJK � IRU DQ\ RWKHU SDSHU \RX ZDQW WR WHVW�

� &XW HDFK SULQW LQWR IRXU DSSUR[LPDWHO\ HTXDO WHVW VWULSV� /DEHO
HDFK SLHFH ZLWK WKH SDSHU W\SH� UHODWLYH H[SRVXUH� DQG WKH WRQHU
\RX DUH SODQQLQJ WR WHVW�

� 3ODFH RQH WHVW VWULS IURP HDFK SULQW� LQ WKH WRQHU \RX DUH WHVWLQJ
IRU WKH PLQLPXP WLPH UHFRPPHQGHG IRU WKDW WRQHU� )RU D WZR�
VWHS WRQHU� WKLV WLPH DSSOLHV RQO\ WR WKH ILUVW �EOHDFK� EDWK� 7RQ�
LQJ LQ WKH VHFRQG EDWK VKRXOG EH WR FRPSOHWLRQ�


7KH WHVW UHFRPPHQGV D � ð ��LQFK SULQW VL]H IRU WKH VDNH RI HFRQRP\� <RXPD\

 XVH DQ\ SULQW VL]H WKDW LV FRQYHQLHQW IRU \RX�
� 7R JHW WKH EHVW FRPSDULVRQ� WRQH WHVW VWULSV IURP WKH VDPH SDUW RI WKH LPDJH

 WRJHWKHU�
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� 3ODFH D VHFRQG WHVW VWULS IURP HDFK SULQW LQ WKH WRQHU DQG WLPH
KRZ ORQJ LW WDNHV WR FRPSOHWHO\ WRQH RU� LQ WKH FDVH RI D WZR�VWHS
WRQHU� FRPSOHWHO\ EOHDFK WKH LPDJH VLOYHU�

� 'LYLGH WKH GLIIHUHQFH EHWZHHQ WKH PLQLPXP WRQLQJ WLPH DQG WKH
PD[LPXP WRQLQJ WLPH LQWR WKLUGV� 7RQH WKH UHPDLQLQJ WHVW VWULSV
IRU WKRVH WLPHV� )RU H[DPSOH� LI WKH PLQLPXP WRQLQJ WLPH ZDV �
PLQXWHV DQG WKH PD[LPXP WRQLQJ WLPH ZDV �� PLQXWHV� WKH UH�
PDLQLQJ WHVW VWULSV ZRXOG EH WRQHG IRU �� DQG �� PLQXWHV� 7KLV
IRUPXOD LV DSSUR[LPDWH� WKH LGHD LV WR HYHQO\ VSDFH WKH WRQLQJ
WLPHV EHWZHHQ WKH PLQLPXP DQG WKH PD[LPXP�

:KHQ WKH WHVW VWULSV DUH DOO WRQHG DQG GU\� FRPSDUH WKH WHVW VWULSV
WKDW ZHUH WRQHG IRU WKH PLQLPXP WLPH� 3ODFH WKHP VLGH E\ VLGH ZLWK
WKH OHDVW H[SRVXUH RQ WKH WRS �RU WR WKH OHIW� DQG WKH JUHDWHVW
H[SRVXUH RQ WKH ERWWRP �RU WR WKH ULJKW�� 1RWH WKH HIIHFW RI WKH
WRQHU RQ WKH VKDGRZV� KLJKOLJKWV� DQG PLGWRQHV DW GLIIHUHQW SULQW
H[SRVXUHV� &RPSDUH WKH RWKHU WHVW VWULSV LQ WKH VDPH PDQQHU
�)LJXUH ����� )RU UHIHUHQFH� JOXH RU WDSH WKH WHVW VWULSV RQ D SLHFH RI
FDUGERDUG RU LQ D QRWHERRN� DQG UHFRUG WKH WHVW GDWD DQG \RXU
REVHUYDWLRQV QH[W WR WKHP�

7RQLQJ 7LPH

0LQLPXP 0D[LPXP

1RUPDO
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7KH IROORZLQJ VHFWLRQV GLVFXVV VSHFLILF WRQHU W\SHV DQG RIIHU JHQHUDO
ZRUNLQJ DGYLFH WR VXSSOHPHQW WKH LQVWUXFWLRQV WKDW FRPH ZLWK WKH
FRPPHUFLDOO\ DYDLODEOH WRQHUV RU WKH SXEOLVKHG IRUPXODV� 7KH WRQHUV
DUH OLVWHG LQ WKH RUGHU RI WKHLU JHQHUDO SRSXODULW\�

6HOHQLXP 7RQHU

6HOHQLXP WRQHU LV FRPPHUFLDOO\ DYDLODEOH DV D OLTXLG FRQFHQWUDWH
IURP .RGDN �5DSLG 6HOHQLXP 7RQHU� DQG IURP VRPH RWKHU
PDQXIDFWXUHUV� 1R IRUPXOD IRU FRPSRXQGLQJ VHOHQLXP WRQHU IURP
GU\ FKHPLFDOV DSSHDUV LQ $SSHQGL[ ) EHFDXVH WKH SRZGHUHG IRUP RI
VHOHQLXP LV KLJKO\ WR[LF ZKHQ LQKDOHG�

6HOHQLXP WRQHUV SURGXFH FRORU FKDQJHV WKDW UDQJH IURP D PLOG
GHHSHQLQJ RI WKH VKDGRZV WR D VWURQJ UHGGLVK SXUSOH� )RU PRVW
SDSHUV� VHOHQLXP LV WKH HDVLHVW DQG TXLFNHVW ZD\ WR HQULFK VKDGRZV
DQG WR SURYLGH D VOLJKW FRORU VKLIW� XVXDOO\ WRZDUG D ZDUPHU FRORU�

0DQ\ SKRWRJUDSKHUV KDYH D IDYRULWH ZD\ WR XVH VHOHQLXP WRQHU�
$OWKRXJK PRVW RI WKHVH PHWKRGV ZRUN ZHOO� DOPRVW DOO LJQRUH WKH
LQVWUXFWLRQV SDFNDJHG ZLWK WKH SURGXFW� ZKLFK DUH JHDUHG WR
SURGXFH D VWURQJ UHGGLVK SXUSOH FRORU�

)LJXUH ��� 2UGHU IRU DUUDQJLQJ

WRQLQJ WHVW�
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6DIHW\ 1RWH� 6HOHQLXP 7RQHU

7KH SULPDU\ KD]DUG IURP VHOHQLXP WRQLQJ LV IURP VNLQ DEVRUSWLRQ�
2QFH LQ WKH EORRG� VHOHQLXP FDQ FDXVH GDPDJH WR LQWHUQDO RUJDQV�
1LWULOH JORYHV DQG FDUHIXO XVH RI WRQJV DUH WKH EHVW SURWHFWLRQ IURP
VNLQ FRQWDFW� DV LV JHQHUDO FOHDQOLQHVV LQ WKH WRQLQJ DUHD� 8VH RQO\
SUH�PL[HG VHOHQLXP WRQHUV� DV SUHSDULQJ WRQHU IURP SRZGHUHG
VHOHQLXP LV D YHU\ KD]DUGRXV RSHUDWLRQ�

3URFHGXUH

:LWK WKH FDXWLRQ WKDW DOO WRQLQJ PHWKRGV VKRXOG EH WHVWHG EHIRUH
WKH\ DUH XVHG RQ D ILQDO SULQW� WKH IROORZLQJ PHWKRG LV UHFRP�
PHQGHG EHFDXVH LW DOORZV D KLJK GHJUHH RI FRQWURO RYHU WKH DPRXQW
RI FRORU FKDQJH DQG EHFDXVH LW PLQLPL]HV WKH SRVVLELOLW\ RI VWDLQV�
� 3UHSDUH WZR WUD\V RI D ZRUNLQJ�VWUHQJWK ZDVKLQJ DLG�

6RPH ZDVKLQJ DLGV� VXFK DV 3HUPDZDVK� KDYH D OLPLWHG OLIH DIWHU EHLQJ
PL[HG LQWR D ZRUNLQJ VROXWLRQ� )ROORZ WKH PDQXIDFWXUHU·V UHFRPPHQGD�
WLRQV IRU WKH SURGXFW \RX DUH XVLQJ� DV R[LGL]HG ZDVKLQJ DLG FDQ DOORZ WKH
VHOHQLXP WRQHU WR VWDLQ \RXU SULQWV�

� $GG EHWZHHQ �� PO DQG ��� PO RI WRQHU FRQFHQWUDWH SHU OLWHU RI
VROXWLRQ WR WKH VHFRQG WUD\�

� $JLWDWH WKH SULQW IRU � PLQXWHV LQ WKH ILUVW WUD\ �ZDVKLQJ DLG
RQO\�� WKHQ WUDQVIHU LW WR WKH VHFRQG WUD\ �ZDVKLQJ DLG SOXV
WRQHU��

� $JLWDWH WKH SULQW LQ WKH VHFRQG WUD\� ZDWFKLQJ YHU\ FDUHIXOO\ IRU
WKH EHJLQQLQJ RI D FRORU FKDQJH WR UHG LQ WKH VKDGRZV� 8VH D
EULJKW WXQJVWHQ LQFDQGHVFHQW EXOE IRU DQ LQVSHFWLRQ OLJKW WR H[�
DJJHUDWH WKH UHG FRORU VR WKDW \RX FDQ UHPRYH WKH SULQW IURP WKH
WRQHU EHIRUH WKH FRORU FKDQJH EHFRPHV WRR JUHDW�

� :KHQ WKH SULQW UHDFKHV WKH GHVLUHG FRORU� ZDVK LW LQ FRRO ZDWHU�
:DVK ZDWHU WKDW LV KRWWHU WKDQ ��q ) �DSSUR[LPDWHO\ ��q &� FDQ
UHPRYH WKH VHOHQLXP IURP WKH SULQW�

� $LU�GU\ WKH SULQW� 8VLQJ KHDW WR GU\ D VHOHQLXP�WRQHG SULQW FDQ
GUDVWLFDOO\ DOWHU LWV FRORU�

+RZ IDVW D SULQW WRQHV DQG WKH FRORU SURGXFHG GHSHQG RQ KRZ
PXFK WRQHU FRQFHQWUDWH \RX DGG WR WKH WRQLQJ VROXWLRQ DQG WKH W\SH
RI SDSHU \RX DUH XVLQJ� 7RQLQJ WLPHV UDQJH IURP � WR �� PLQXWHV�

,I \RX HQFRXQWHU UHG VSORWFKHV GXULQJ WRQLQJ� WKH\ DUH VWDLQV
FDXVHG E\ WKH SULQW KDYLQJ DQ DFLG S+ ZKHQ LW UHDFKHG WKH WRQHU�
$FLG FDQ EH FDUULHG RYHU IURP WKH IL[ RU HYHQ IURP WDS ZDWHU� ZKLFK
LQ PDQ\ FRPPXQLWLHV LV EHFRPLQJ LQFUHDVLQJO\ DFLG� $JLWDWLQJ WKH
SULQW LQ D ZDVKLQJ DLG EHIRUH WRQLQJ QHXWUDOL]HV DFLGLW\�

:KHQ WRQLQJ ZLWK VHOHQLXP� UHPHPEHU WKDW WKHUH LV UHVLGXDO
DFWLYLW\ WKDW FRQWLQXHV WR FKDQJH WKH FRORU RI WKH SULQW DIWHU \RX
UHPRYH LW IURP WKH VROXWLRQ� 5LQVH D SULQW ZLWK SOHQW\ RI ZDWHU WR EH
VXUH WKDW WRQLQJ KDV VWRSSHG�

6SOLW 7RQLQJ ZLWK 6HOHQLXP

&HUWDLQ FKORULGH�EDVHG SDSHUV� VXFK DV .RGDN $=2 �D FRQWDFW VSHHG
SDSHU�� DQG $JID 3RUWULJD 5DSLG RU )RUWH )RUWH]R (OHJDQFH
�FRPELQDWLRQ FKORULGH� DQG EURPLGH�EDVHG HQODUJLQJ SDSHUV��
SURGXFH DQ LQWHUHVWLQJ HIIHFW ZKHQ WRQHG LQ VHOHQLXP� 7KH VKDGRZV
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WRQH ILUVW ZLWK D ZDUP UHG FRORU� )RU D VKRUW WLPH DIWHU WKLV RFFXUV�
WKH KLJKOLJKWV DQG PLGWRQHV UHPDLQ XQDIIHFWHG� ,I \RX VWRS WKH
WRQLQJ SURFHVV DW WKLV SRLQW� WKH SULQW KDV D VSOLW WRQH� 'DUNHU
VKDGRZV DQG PLGWRQHV DUH ZDUP UHG� DQG WKH UHPDLQLQJ PLGWRQHV
DQG KLJKOLJKWV� ZKLOH UHWDLQLQJ WKHLU RULJLQDO FRORU� HIIHFWLYHO\ ORRN
FRROHU RU HYHQ ZKLWHU WKDQ EHIRUH� )LJXUH ��� LOOXVWUDWHV D SULQW VSOLW
WRQHG ZLWK VHOHQLXP WRQHU�

7KHUH LV OLWWOH FRQVHQVXV DERXW WKH SURSHU SURFHGXUHV WR XVH
ZKHQ VSOLW WRQLQJ FKORULGH�EDVHG SDSHUV� 6RPH SKRWRJUDSKHUV
EHOLHYH WKDW WKH SULQW GHYHORSHU WHPSHUDWXUH LV FULWLFDO �EHWZHHQ ��q
DQG ��q )� DQG WKDW XQNQRZQ LPSXULWLHV LQ WKH ZDWHU FRQWULEXWH WR
WKH WRQLQJ HIIHFW� 2WKHU SKRWRJUDSKHUV ILQG WKDW� DVLGH IURP XVLQJ D
IDLUO\ KLJK FRQFHQWUDWLRQ RI VHOHQLXP WRQHU� VXFK DV ��� PO RI
FRQFHQWUDWH SHU OLWHU RI ZRUNLQJ VROXWLRQ� IHZ IDFWRUV UDGLFDOO\
FKDQJH KRZ D SULQW WRQHV�

)LJXUH ���
5HGXFWLRQ� ���

6HSLD 7RQHU

6HSLD WRQHU LV DYDLODEOH FRPPHUFLDOO\ DV .RGDN 6HSLD 7RQHU DQG LQ D
ZLGH YDULHW\ RI SXEOLVKHG IRUPXODV� RQH RI ZKLFK LV UHSURGXFHG LQ
$SSHQGL[ )� 6HSLD WRQHU LV D WZR�VWHS VLOYHU FRQYHUVLRQ SURFHVV� 7KH
ILUVW VWHS LV D EOHDFK WKDW FRQYHUWV WKH LPDJH VLOYHU WR VLOYHU EURPLGH�
7KH VHFRQG VWHS LV D VROXWLRQ RI VRGLXP VXOILGH WKDW UHDFWV ZLWK
VLOYHU EURPLGH WR SUHFLSLWDWH D EURZQ VLOYHU VXOILGH� 7KH UHVXOW LV D
ZDUP EURZQ LPDJH DV LOOXVWUDWHG LQ )LJXUH ����

6DIHW\ 1RWH� 6HSLD 7RQHU

7KH EOHDFK FRPSRQHQW �SDUW $� LV RQO\ VOLJKWO\ WR[LF E\ LQJHVWLRQ
WKRXJK VRPH IRUPXODV LQFOXGH SRWDVVLXP R[DODWH� ZKLFK LV D VWURQJ
FRUURVLYH� .HHS WKH EOHDFK DZD\ IURP VWURQJ DFLGV �VXFK DV VXOIXULF�
K\GURFKORULF� RU SHUFKORULF� WR SUHYHQW D SRWHQWLDO UHOHDVH RI KLJKO\
WR[LF K\GURJHQ F\DQLGH JDV�

7KH WRQLQJ FRPSRQHQW �SDUW %� FRQWDLQV VRGLXP VXOILGH� ZKLFK LV
FRUURVLYH DQG ZKLFK JHQHUDWHV K\GURJHQ VXOILGH JDV GXULQJ PL[LQJ�
VWRUDJH� DQG XVH� 7KLV WR[LF JDV� DOWKRXJK LW KDV D VWURQJ RGRU� KDV
SRRU ZDUQLQJ SURSHUWLHV� $W ORZ FRQFHQWUDWLRQV� WKLV JDV GHDGHQV
WKH QRVH� VR WKDW \RX VWRS QRWLFLQJ LW� *RRG YHQWLODWLRQ LV LPSRUWDQW�

)LJXUH ��� 6SOLW VHOHQLXP WRQHG
SULQW� $ FKORULGH�ULFK SDSHU �3RUWULJD
5DSLG LQ WKLV FDVH� SURGXFHV D UHG
LQ WKH VKDGRZV DQG UHPDLQV XQWRQHG
LQ WKH KLJKOLJKWV ZKHQ SODFHG LQ D
FRQFHQWUDWHG VHOHQLXP WRQLQJ
VROXWLRQ� 7KH UHVXOW LV D VSOLW WRQH
WKDW LQFUHDVHV WKH YLVXDO GHSWK RI
WKH LPDJH�
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)LJXUH ���
5HGXFWLRQ� ���
VHH FURS PDUNV

3URFHGXUH�

%HFDXVH WKH\ DUH HDV\ WR KDQGOH� PRVW SKRWRJUDSKHUV XVH .RGDN·V
6HSLD 7RQHU SDFNHWV LQ SUHIHUHQFH WR PL[LQJ WKH WRQHU IURP D
IRUPXOD� $OVR� ZKHQ XVHG LQ DUHDV ZLWK VRIW ZDWHU� WKH .RGDN
SDFNHWV VHHP WR VWDLQ OHVV IUHTXHQWO\ WKDQ WRQHU SUHSDUHG IURP D
IRUPXOD�
� $JLWDWH WKH SULQW WR EH WRQHG LQ VROXWLRQ $ �WKH EOHDFK� XQWLO \RX
KDYH EOHDFKHG DV PXFK RI WKH LPDJH VLOYHU DV \RX ZDQW� %OHDFK�
LQJ XQWLO DOO WUDFHV RI EODFN VLOYHU KDYH JRQH FDQ WDNH XS WR ��
PLQXWHV� GHSHQGLQJ RQ KRZ IUHVK WKH EOHDFK LV� 3DUWLDOO\ EOHDFK�
LQJ D SULQW SURGXFHV D EODFNHU EURZQ�

� 5LQVH WKH SULQW IRU DERXW � PLQXWHV RU XQWLO DOO RI WKH \HOORZ LV
JRQH IURP WKH KLJKOLJKWV DQG WKH SULQW ERUGHU�

� 3ODFH WKH SULQW LQ WKH WUD\ RI VROXWLRQ % �WKH WRQHU�� )XOO WRQLQJ
WDNHV SODFH LQ DSSUR[LPDWHO\ �� VHFRQGV� <RX FDQQRW RYHUWRQH�

� :DVK WKH SULQW ORQJ HQRXJK WR UHPRYH DOO WUDFHV RI WRQLQJ VROX�
WLRQ �� WR �� PLQXWHV��

$OWHUQDWLYH 3URFHGXUH�

)RU D GDUNHU EURZQ� DJLWDWH WKH SULQW LQ VROXWLRQ % IRU XS WR �
PLQXWHV EHIRUH EOHDFKLQJ LQ VROXWLRQ $� 5LQVH WKH SULQW IRU � PLQXWH
EHWZHHQ WKH LQLWLDO WRQLQJ EDWK DQG WKH EOHDFK� $IWHU EOHDFKLQJ�
UHWXUQ WKH SULQW WR VROXWLRQ % IRU ILQDO WRQLQJ�

)LJXUH ��� 6HSLD WRQHG SULQW� $

VOLJKW VHSLD WRQH FUHDWHG E\ SDUWLDOO\
EOHDFKLQJ WKH LPDJH VLOYHU� HQKDQFHV

WKH VNLQ WRQH RI WKLV SRUWUDLW�
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6HOHQLXP�6XOILGH 7RQHU

7RQHUV FRQWDLQLQJ ERWK VHOHQLXP DQG VXOILGH FRPSRXQGV DUH
FRPPHUFLDOO\ DYDLODEOH DV .RGDN 3RO\WRQHU RU $JID 9LUDGRQ� 7KHUH
LV QR SXEOLVKHG IRUPXOD IRU D VLPLODU WRQHU EHFDXVH RI WKH WR[LF
QDWXUH RI SRZGHUHG VHOHQLXP�

7KH PRVW LQWHUHVWLQJ IHDWXUH RI D FRPELQDWLRQ VHOHQLXP�VXOILGH
WRQHU LV WKDW� GHSHQGLQJ RQ WKH GLOXWLRQ� WKH WRQHU SURGXFHV D ZLGH
UDQJH RI ZDUP WRQHV� UDQJLQJ IURP EURZQ�EODFN WR D UHGGLVK EURZQ�
7KLV LV EHFDXVH WKH HIIHFW RI WKH VHOHQLXP LQ WKH WRQHU LV PRVW
QRWLFHDEOH DW KLJKHU FRQFHQWUDWLRQV� DQG WKH HIIHFW RI WKH VXOILGH LV
PRVW QRWLFHDEOH DW ORZHU FRQFHQWUDWLRQV�

2Q PDQ\ SDSHUV� \RX FDQ DFKLHYH D EURZQ�EODFN DW D ���
GLOXWLRQ DQG D ZDUP EURZQ DW D ���� GLOXWLRQ� 8VLQJ D FRPELQDWLRQ
WRQHU DW D ���� GLOXWLRQ RQ D FKORULGH�EDVHG SDSHU� VXFK DV 3RUWULJD
5DSLG� JLYHV DQ LQWHUHVWLQJ SLQN�EURZQ� )RU WHVWLQJ� FRQVLGHU
GLOXWLRQV RI ���� ����� DQG ���� DV VHSDUDWH WRQHUV�

6DIHW\ 1RWH� 6HOHQLXP�6XOILGH DQG 3RO\VXOILGH 7RQHUV

7RQHUV VXFK DV .RGDN·V 3RO\WRQHU DQG .RGDN %URZQ WRQHU �VHH QH[W
VHFWLRQ� FRQWDLQ VXOIXU FRPSRXQGV� DQG VKRXOG EH KDQGOHG ZLWK WKH
VDPH FDXWLRQV \RX XVH IRU SDUW % RI VHSLD WRQHU� 3RO\WRQHU DQG
9LUDGRQ DOVR FRQWDLQ VHOHQLXP� VR WKDW LQ DGGLWLRQ� \RX VKRXOG DOVR
REVHUYH WKH FDXWLRQV \RX XVH ZLWK VHOHQLXP WRQHU�

3RO\VXOILGH 7RQHU

$ VLQJOH�VROXWLRQ SRO\VXOILGH WRQHU LV DYDLODEOH FRPPHUFLDOO\ LQ
OLTXLG FRQFHQWUDWH IRUP DV .RGDN %URZQ 7RQHU� 7KH SRO\VXOILGH
WRQHU IRUPXOD �.RGDN 7��� LQ $SSHQGL[ ) SURGXFHV UHVXOWV VLPLODU
WR WKH FRPPHUFLDO SDFNDJH�

7R XVH� PL[ DV GLUHFWHG E\ WKH SDFNDJH RU WKH IRUPXOD \RX DUH
XVLQJ� DQG WRQH SULQWV IURP � WR �� PLQXWHV� %HFDXVH WKH WRQLQJ
DFWLRQ LV UHODWLYHO\ VORZ DW URRP WHPSHUDWXUH� PDQ\ SKRWRJUDSKHUV
XVH D ZDUP VROXWLRQ �XS WR ���q )�� 7KLV UHTXLUHV FDUHIXO KDQGOLQJ
EHFDXVH WKH VXUIDFH RI D ZDUP SULQW LV VRIW DQG HDV\ WR VFUDWFK� DQG
JRRG YHQWLODWLRQ EHFDXVH WKH YROXPH RI VXOIXU IXPHV UHOHDVHG E\ WKH
WRQHU LV JUHDWHU ZKHQ LW LV ZDUP� 7KH SULQW FRORU WHQGV WR EH XQHYHQ
XQWLO WKH WRQLQJ SURFHVV UHDFKHV FRPSOHWLRQ�

7KH FRORUV SURGXFHG E\ D SRO\VXOILGH WRQHU DUH GDUNHU WKDQ
WKRVH REWDLQHG ZLWK D EOHDFK�DQG�UHGHYHORS VHSLD WRQHU�

,URQ %OXH DQG &RSSHU %URZQ 7RQHUV

,URQ�EDVHG EOXH WRQHUV DUH DYDLODEOH FRPPHUFLDOO\ DV (GZDO %OXH
7RQHU DQG %HUJ %ULOOLDQW %OXH 7RQLQJ 6ROXWLRQ� 7KH IRUPXOD IRU
LURQ EOXH WRQHU LQ $SSHQGL[ ) LV LQH[SHQVLYH DQG HDV\ WR SUHSDUH�
DQG SURGXFHV UHVXOWV HTXDO WR WKH FRPPHUFLDO SDFNDJHV�

7R XVH� LPPHUVH WKH SULQW LQ WKH SUHSDUHG WRQLQJ VROXWLRQ XQWLO
WKH LPDJH VLOYHU WXUQV WKH GHVLUHG FRORU� 7KHUH ZLOO EH VRPH \HOORZ
VWDLQLQJ LQ WKH KLJKOLJKWV� $IWHU WRQLQJ� ZDVK WKH SULQW XQWLO WKH
\HOORZ VWDLQ KDV FOHDUHG IURP WKH KLJKOLJKWV� %H FDUHIXO QRW WR RYHU
ZDVK EHFDXVH WKH EOXH FDQ ZDVK RXW�
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)RU PRVW SDSHUV� WKH FRORU SURGXFHG LV D EULJKW F\DQ EOXH
�)LJXUH ����� ,I \RX ZDQW WR LQWHQVLI\ WKH FRORU VOLJKWO\� ULQVH WKH
ZDVKHG SULQW LQ D ZHDN VROXWLRQ RI DPPRQLD RU FKORULQH EOHDFK
�DERXW ILYH GURSV RI QRQVXGVLQJ DPPRQLD KRXVHKROG EOHDFK WR D
OLWHU RI ZDWHU��

)LJXUH ���
5HGXFWLRQ� ���

$ FRSSHU�EDVHG WRQHU LV DYDLODEOH FRPPHUFLDOO\ DV %HUJ %URZQ�&RS�
SHU 7RQLQJ 6ROXWLRQ� /LNH WKH LURQ EOXH IRUPXOD� WKH IRUPXOD IRU
FRSSHU WRQHU LQ $SSHQGL[ ) LV HDV\ WR SUHSDUH DQG XVH� )LJXUH ���
LOOXVWUDWHV D SULQW VSOLW WRQHG ZLWK FRSSHU EURZQ WRQHU� $ YDULDWLRQ
RI WKH FRSSHU IRUPXOD WKDW SURGXFHV UHG FRORUV LV DOVR OLVWHG LQ
$SSHQGL[ )�

8VH FRSSHU WRQHU LQ WKH VDPH PDQQHU DV LURQ EOXH WRQHU� 2Q
PRVW SDSHUV� WKH FRORU SURGXFHG LV D GDUN UHGGLVK EURZQ�

6DIHW\ 1RWH� ,URQ %OXH DQG &RSSHU %URZQ 7RQHUV

0RVW LURQ WRQHUV DUH PL[HG IURP IRUPXODV WKRXJK WKHUH DUH VRPH
FRPPHUFLDOO\ DYDLODEOH SDFNDJHV� VR REVHUYH VWDQGDUG FDXWLRQV
UHJDUGLQJ PL[LQJ IRUPXODV IURP SRZGHUHG FKHPLFDOV� 7KH SULPDU\
FRPSRQHQWV RI LURQ WRQHUV KDYH IDLUO\ ORZ WR[LFLW\� EXW NHHS WKH WRQHU
RII VNLQ DQG DYRLG DFFLGHQWDO LQJHVWLRQ� 'RQ·W XVH D IRUPXOD WKDW
FRQWDLQV DQ\ DFLG RWKHU WKDQ DFHWLF DFLG� DV WKH DFLG LVQ·W QHFHVVDU\
DQG DGGV D SRWHQWLDO KD]DUG�

/LNH LURQ WRQHUV� PRVW FRSSHU WRQHUV DUH PL[HG IURP SXEOLVKHG
IRUPXODV� 7KH SULPDU\ FRPSRQHQWV DUH PLOGO\ WR[LF WKURXJK VNLQ
FRQWDFW� LQKDODWLRQ� RU LQJHVWLRQ�

*ROG 7RQHUV

$ YDULHW\ RI JROG WRQHU IRUPXODV KDYH EHHQ SXEOLVKHG� 7KH WKUHH
PRVW SRSXODU DUH OLVWHG LQ $SSHQGL[ )� *ROG 3URWHFWLYH 7RQHU
�.RGDN *3���� 1HOVRQ *ROG 7RQHU �.RGDN 7����� DQG *ROG�
7KLRFDUEDPLGH 7RQHU �,OIRUG ,7��� ZKLFK LV VLPLODU WR WKH
FRPPHUFLDOO\ DYDLODEOH .RGDN %OXH 7RQHU� 7KHVH IRUPXODV SURGXFH
FRORUV UDQJLQJ IURP ZDUP EURZQ WR FRRO EOXH� $OO SURGXFH D YHU\

)LJXUH ��� ,URQ EOXH WRQHG SULQW�

7KH EOXH FRORU JLYHQ D SULQW E\ WKLV
WRQHU LV QRW VXEWOH� :,WK WKH ULJKW

LPDJH� KRZHYHU� WKH GUDPDWLF HIIHFW

FDQ EH FRPSOHPHQWDU\�
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VWDEOH LPDJH EHFDXVH JROG LV LQHUW WR PRVW IRUPV RI FKHPLFDO
UHDFWLRQ�

0DQ\ SHRSOH DVVXPH WKDW JROG WRQLQJ LV H[SHQVLYH� ,Q IDFW� D
JUDP RI JROG FKORULGH FDQ WRQH XS WR �� � ð ���LQFK SULQWV�
GHSHQGLQJ RQ WKH IRUPXOD \RX XVH� ,I \RX SODQ \RXU WRQLQJ VHVVLRQV
FDUHIXOO\ WR PD[LPL]H WKH QXPEHU RI SULQWV \RX WRQH SHU OLWHU RI
ZRUNLQJ VROXWLRQ� WKH FRVW LV PLQLPDO� HVSHFLDOO\ FRPSDUHG WR WKH
FRVW RI SULQWLQJ SDSHU�

6DIHW\ 1RWH� *ROG 7RQHUV

0RVW JROG WRQHUV DUH PL[HG DFFRUGLQJ WR SXEOLVKHG IRUPXODV� VR DOO
FDXWLRQV UHJDUGLQJ PL[LQJ IRUPXODV IURP SRZGHUHG FKHPLFDOV
DSSO\� *ROG FKORULGH LV DEVRUEHG WKURXJK WKH VNLQ� LV FRQVLGHUHG DQ
DOOHUJHQ� DQG LV PRGHUDWHO\ WR[LF� 2EVHUYH WKH VDPH SUHFDXWLRQV
ZLWK JROG WRQHUV WKDW \RX REVHUYH IRU VHOHQLXP WRQHUV�

*ROG 3URWHFWLYH 7RQHU �.RGDN *3���

.RGDN *3�� LV WKH FODVVLF JROG SURWHFWLYH WRQLQJ IRUPXOD WKDW PDQ\
SKRWRJUDSKHUV XVH DV D ILQDO VWHS LQ DUFKLYDOO\ SURFHVVLQJ WKHLU
SULQWV �VHH &KDSWHU � IRU D GLVFXVVLRQ RI DUFKLYDO SURFHVVLQJ�� 7KLV
WRQHU DOVR SURGXFHV D VOLJKW EOXH FRORU WKDW FDQ EH XVHG WR FUHDWH D
QHXWUDO WRQH RQ ZDUP�FRORU SDSHUV� 7RQH SULQWV LQ *3�� IRU ��
PLQXWHV RU XQWLO D VOLJKW FRORU FKDQJH RFFXUV�

,Q DGGLWLRQ� \RX FDQ FRPELQH WKH *3�� IRUPXOD ZLWK RWKHU
WRQHUV WR SURGXFH VWURQJ FRORU VWDWHPHQWV� �)LJXUH ��� VKRZV DQ
H[DPSOH RI ZKDW KDSSHQV ZKHQ \RX FRPELQH VHSLD WRQHU ZLWK
*3���� 6HH WKH VHFWLRQ RQ PXOWLSOH WRQLQJ ODWHU LQ WKLV FKDSWHU IRU
PRUH LQIRUPDWLRQ�

)LJXUH ���
5HGXFWLRQ� ���

1HOVRQ *ROG 7RQHU �.RGDN 7����

1HOVRQ *ROG 7RQHU SURGXFHV ZDUP FRORUV RQ SDSHU ZLWKRXW FDXVLQJ
WKH LPDJH WR WXUQ EURZQ WKH ZD\ LW GRHV ZLWK VXOILGH DQG SRO\VXOILGH
WRQHUV� 8VH WKLV WRQHU DW WHPSHUDWXUHV EHWZHHQ ���q ) DQG ���q )
�DSSUR[LPDWHO\ ��q WR ��q &�� 9DU\ WKH WRQLQJ WLPH IURP � WR ��

)LJXUH ��� &RPELQDWLRQ VHSLD DQG

JROG WRQHG SULQW� 7KH UHG WRQHV LQ
WKLV SULQW ZHUH FUHDWHG E\ ILUVW WRQLQJ

LQ VHSLD DQG WKHQ LQ JROG FKORULGH�

7KH UHVXOW LV DQ LPDJH WKDW H[SUHVVHV
WKH IHHOLQJ RI D VXQQ\ GD\ DW WKH

EHDFK�
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PLQXWHV WR FRQWURO WKH DPRXQW RI WRQLQJ DQG WKH GHJUHH RI ZDUPWK
WKDW WKH SULQW FRORU WDNHV�

*ROG�7KLRFDUEDPLGH 7RQHU �,OIRUG ,7���
*ROG�7KLRFDUEDPLGH �WKLRFDUEDPLGH LV DOVR NQRZQ DV WKLRXUHD�
WRQHUV SURGXFH D VXEWOH EOXH FRORU RQ PRVW ZDUP�FRORU SULQWLQJ
SDSHUV� 7KLV FRORU LV QRW DV H[WUHPH DV WKDW SURGXFHG E\ LURQ EOXH
WRQHUV� EXW LW LV PXFK PRUH SHUPDQHQW� 7KH LQWHQVLW\ RI EOXH LV
GHWHUPLQHG E\ WKH OHQJWK RI WLPH D SULQW VWD\V LQ WKH WRQLQJ
VROXWLRQ� �� WR �� PLQXWHV LV FRQVLGHUHG QRUPDO� $ FRPPHUFLDOO\
SDFNDJHG JROG�WKLRFDUEDPLGH LV VROG DV .RGDN %OXH 7RQHU�

'\H 7RQHUV

7ZR FRPSDQLHV PDNH FRPPHUFLDOO\ SDFNDJHG G\H WRQHUV� (GZDO
6FLHQWLILF 3URGXFWV DQG %HUJ &RORU�7RQH� 7KH (GZDO WRQHUV DUH
VLQJOH�VWHS G\H WRQHUV�
 WKH %HUJ IRUPXODV DUH WZR�VWHS WRQHUV�

$SSHQGL[ ) OLVWV WZR GLIIHUHQW IRUPXODV IRU G\H WRQHUV DV ZHOO
DV D IRUPXOD IRU UHPRYLQJ LRGLQH VWDLQV LQ JHODWLQ� 2QH IRUPXOD�
.RGDN '\H 7RQHU 7���� FRPELQHV WKH PRUGDQW DQG WKH G\H� 7KH
RWKHU IRUPXOD XVHV VHSDUDWH PRUGDQW DQG G\H VROXWLRQV� 7KH
VLQJOH�VWHS IRUPXOD LV PRUH FRQYHQLHQW WR XVH� EXW WKH WZR�VWHS
IRUPXOD RIIHUV JUHDWHU FRQWURO RYHU WKH SURFHVV� )RU H[DPSOH� ZKHQ
XVLQJ D WZR�VWHS G\H WRQHU� WKH SULQW FDQ EH WUDQVIHUUHG EDFN DQG
IRUWK �DIWHU ULQVLQJ� EHWZHHQ WKH WZR VROXWLRQV WR LQFUHDVH WKH
DPRXQW RI WRQLQJ�

6DIHW\ 1RWH� '\H 7RQHUV

'\H WRQHUV FRQWDLQ QR VWURQJ DFLGV DQG QR FRUURVLYH FKHPLFDOV DQG
DUH JHQHUDOO\ VDIH WR ZRUN ZLWK� DVVXPLQJ WKDW \RX DGHTXDWHO\
YHQWLODWH \RXU ZRUN DUHD DQG DYRLG VNLQ FRQWDFW ZLWK WKH WRQLQJ
VROXWLRQ� 2QH G\H� DXURPLQH 2� XVHG WR SURGXFH D \HOORZ FRORU� LV
FRQVLGHUHG D FDUFLQRJHQ DQG VKRXOG EH DYRLGHG�

3URFHGXUH 1RWHV�

'\H WRQHUV FDQ EH XVHG LQ D YDULHW\ RI ZD\V� ,Q JHQHUDO� IROORZ WKH
LQVWUXFWLRQV JLYHQ ZLWK WKH IRUPXODV RU WKH SDFNDJHG WRQHUV� EHLQJ
FDUHIXO WR DYRLG FRQWDPLQDWLRQ RI WKH VROXWLRQV RU WKH SULQWV� 7KH
IROORZLQJ QRWHV DUH JXLGHV IRU H[SHULPHQWDWLRQ�
: 7KH ORQJHU WKH SULQW LV LQ WKH PRUGDQW VROXWLRQ� WKH JUHDWHU WKH
DPRXQW RI G\H WKDW ZLOO EH DFFHSWHG LQWR WKH SULQW�

: <RX FDQ PL[ GLIIHUHQW G\HV RU WUDQVIHU D SULQW WR GLIIHUHQW WRQHU
EDWKV WR SURGXFH QHZ FRORUV�

: +LJKOLJKWV DQG PLGWRQHV VKRZ WKH HIIHFW RI WKH G\HV PRUH GUD�
PDWLFDOO\ WKDQ VKDGRZV�

: ,I \RX JHW WRR PXFK FRORU IURP D G\H EDWK� \RX FDQ UHGXFH WKH
FRORU E\ SODFLQJ WKH SULQW LQ D ZHDN VROXWLRQ RI DPPRQLD� $GG �
WR �� GURSV RI QRQVXGVLQJ KRXVHKROG DPPRQLD WR D OLWHU RI ZD�
WHU WR PDNH D FRORU UHGXFLQJ VROXWLRQ�

: 7KH FRORU RI D G\H�WRQHG SULQW FDQ ZDVK RXW� :DVK WKH SULQW
RQO\ XQWLO WKH H[FHVV FRORU LV JRQH IURP WKH KLJKOLJKWV�


 (GZDO VHOOV ILYH FRORU WRQHUV LQ LGHQWLFDO SDFNDJLQJ� 7KH (GZDO EOXH WRQHU�

 KRZHYHU� LV DQ LURQ�EDVHG WRQHU� QRW D G\H WRQHU�
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: $OWKRXJK SHUPDQHQW IRU PRVW SXUSRVHV� D G\H�WRQHG LPDJH LV
QRW DUFKLYDOO\ VWDEOH� 7KH FRORU LQ D G\H�WRQHG SULQW ZLOO HYHQWX�
DOO\ IDGH� HVSHFLDOO\ ZKHQ H[SRVHG WR VWURQJ OLJKW�

08/7,3/( 721,1*

6HOHQLXP� DQG VXOILGH�EDVHG WRQHUV FUHDWH D SHUPDQHQW FKDQJH LQ
WKH LPDJH� RQH WKDW FDQ·W EH DOWHUHG WKURXJK ODWHU SURFHVVLQJ�
7RQHUV OLNH LURQ EOXH DQG WKH YDULRXV G\H WRQHUV FDQ VWLOO EH
PDQLSXODWHG DIWHU WKH WRQHU LV DSSOLHG� <RX FDQ H[SORLW WKHVH
SURSHUWLHV WR WRQH \RXU SULQWV D YDULHW\ RI FRORUV DQG WR SURGXFH D
YDULHW\ RI HIIHFWV�

,Q FKRRVLQJ WRQHUV IRU PXOWLSOH WRQLQJ� \RX VKRXOG EH DZDUH RI
WKHLU FRORU UHODWLRQVKLSV� )RU H[DPSOH� D VWURQJ FRORU OLNH LURQ EOXH
PDNHV WKH FRORU IURP D OHVV LQWHQVH WRQHU� VXFK DV 3RO\WRQHU� OHVV
QRWLFHDEOH� <RX FDQ SOD\ ZLWK WKLV SV\FKRORJLFDO HIIHFW E\ XVLQJ
3RO\WRQHU RQ WKH SDUWV RI DQ LPDJH WKDW \RX ZDQW WR UHPDLQ
´QDWXUDOµ DQG OHWWLQJ WKH UHVW RI WKH LPDJH EH DOWHUHG E\ WKH
DGGLWLRQ RI D EULJKW FRORU�

7ZR WHFKQLTXHV WKDW DUH HVSHFLDOO\ XVHIXO ZKHQ PXOWLSOH WRQLQJ
DUH KDQG�DSSOLHG WRQHU DQG PDVNLQJ�

+DQG�$SSOLHG 7RQHU

7RQHUV VXFK DV VHOHQLXP DQG FRPELQDWLRQ VHOHQLXP�VXOILGH OHDYH D
SULQW LQHUW WR FKDQJH E\ RWKHU WRQHUV� :KHQ \RX DSSO\ WKHVH WRQHUV
WR VHOHFWHG DUHDV RI D SULQW� WKH\ DFW DV D UHVLVW� SUHYHQWLQJ WKRVH
DUHDV IURP EHLQJ DOWHUHG IXUWKHU�

<RX FDQ DSSO\ WRQHU E\ KDQG LQ D YDULHW\ RI ZD\V� &RWWRQ VZDEV
DQG FRWWRQ EDOOV DUH XVHIXO EHFDXVH FRWWRQ GRHVQ·W UHDFW ZLWK WKH
WRQLQJ FKHPLVWU\� )RU YHU\ ILQH ZRUN� \RX FDQ XVH D VPDOO EUXVK� ,I
WKH EUXVK KDV D PHWDO IHUUXOH� EH VXUH WR WDNH WKH SUHFDXWLRQV QRWHG
LQ &KDSWHU � LQ WKH VHFWLRQ RQ ORFDO UHGXFWLRQ RI SULQWV EHFDXVH
PHWDO FRQWDPLQDWLRQ FDQ UXLQ WKH WRQLQJ HIIHFW� 2QFH \RX XVH D
EUXVK WR DSSO\ D WRQHU� GR QRW XVH LW IRU DQ\ RWKHU SXUSRVH�

3URFHGXUH

� 5HPRYH DOO RI WKH VXUIDFH ZDWHU IURP D ZDVKHG SULQW ZLWK D
VTXHHJHH RU SDSHU WRZHO� DQG SODFH LW RQ D IODW VXUIDFH DQG XQ�
GHU JRRG OLJKW�

� $SSO\ WKH WRQHU ZLWK D FRWWRQ VZDE RU D VPDOO EUXVK� <RX FDQ
DGG D GURS RU WZR RI D ZHWWLQJ DJHQW �VXFK DV 3KRWR�)OR� WR WKH
WRQHU WR PDNH LW VSUHDG PRUH HYHQO\� )RU EHWWHU FRORU FRQWURO�
XVH PXOWLSOH DSSOLFDWLRQV RI GLOXWH WRQHU�

� 7R LQVSHFW WKH HIIHFW RI WKH WRQHU RU WR DSSO\ D GLIIHUHQW WRQHU�
ULQVH WKH SULQW DQG EORW RII WKH VXUIDFH ZDWHU DJDLQ�

0DVNLQJ

<RX FDQ GR PXOWLSOH WRQLQJ E\ PDVNLQJ SDUWV RI D SULQW ZKLOH
ZRUNLQJ ZLWK RQH WRQHU DQG WKHQ UHPRYLQJ WKH PDVN IRU DGGLWLRQDO
WRQLQJ� $ FRPPRQ PDVNLQJ PDWHULDO LV UXEEHU FHPHQW� $QRWKHU
PDWHULDO WKDW ZRUNV ZHOO LV D SURGXFW FDOOHG ´3KRWR 0DVNRLG /LTXLG
)ULVNHWµ VROG E\ WKH $QGUHZ -HUL &RPSDQ\� %RWK SURGXFWV DUH
DYDLODEOH LQ PRVW DUW VXSSO\ VWRUHV DORQJ ZLWK DSSURSULDWH WKLQQLQJ
DJHQWV WR PDNH WKHLU DSSOLFDWLRQ HDVLHU�
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0DVNLQJ ZRUNV EHVW RQ UHVLQ�FRDWHG SDSHUV� 7KH ZDWHUSURRI
EDVH SUHYHQWV WRQHU IURP PLJUDWLQJ WKURXJK WKH EDFN RI WKH SULQW
DQG WRQLQJ WKH LPDJH XQGHU WKH PDVN�

3URFHGXUH

� 6HOHFW D GU\ SULQW� DQG WKLQ D VPDOO TXDQWLW\ RI UXEEHU FHPHQW RU
0DVNRLG XQWLO LW LV WKH FRQVLVWHQF\ RI SDLQW�

� 8VLQJ DQ DSSURSULDWHO\ VPDOO EUXVK� EHJLQ SDLQWLQJ WKH DUHD WKDW
\RX ZDQW WR PDVN� $IWHU WKH ILUVW FRDW LV GU\� DSSO\ D VHFRQG FRDW
WR EH VXUH WKDW \RX KDYHQ·W OHIW DQ\ JDSV�

� 7RQH WKH SULQW� ,I \RX DUH XVLQJ WZR WRQHUV� WKH ILUVW VKRXOG EH D
VHOHQLXP� VXOILGH� RU SRO\VXOILGH WRQHU�

� $IWHU ULQVLQJ WKH WRQHG SULQW� GU\ LW� DQG WKHQ FDUHIXOO\ UHPRYH
WKH PDVN E\ UXEELQJ OLJKWO\ ZLWK \RXU ILQJHUV�

� ,I \RX SODQ WR XVH D VHFRQG WRQHU� GR LW QRZ�

&DUHIXO ZRUNHUV FDQ PDVN D SULQW� WRQH LW� DSSO\ D PDVN WR D
GLIIHUHQW DUHD� DQG WRQH DJDLQ� EXLOGLQJ XS VHYHUDO OD\HUV RI FRORU�
)RU \RXU LQLWLDO H[SHULPHQWV� DWWHPSW RQO\ D VLQJOH PDVN�

([SHULPHQWV ZLWK 0XOWLSOH 7RQLQJ

7KH ODUJH QXPEHU RI WRQHUV DYDLODEOH DQG WKH GLIIHUHQW ZD\V WKDW
WKH\ ZRUN VXJJHVW D ULFK DYHQXH IRU H[SHULPHQWDWLRQ� 7KH IROORZLQJ
H[SHULPHQWV DUH RIIHUHG DV VWDUWLQJ SRLQWV� )URP WKHVH \RX PD\ ILQG
PHWKRGV DQG LGHDV IRU IXUWKHU H[SORUDWLRQ�

2QH UHPLQGHU� UHVHUYH SULQW VSRWWLQJ DQG UHWRXFKLQJ XQWLO DOO
WRQLQJ LV FRPSOHWH� 7RQHUV GR QRW DIIHFW VSRWWLQJ G\HV DQG HYHQ D
VXEWOH FRORU FKDQJH IURP WRQLQJ ZLOO KLJKOLJKW WKH UHWRXFKHG DUHDV�

([SHULPHQW� 8VLQJ 6HOHQLXP�6XOILGH 7RQHUV DV D 5HVLVW

%UXVK FRQFHQWUDWHG 3RO\WRQHU RQ WKH DUHD RI D SULQW WKDW \RX ZDQW
WR SURWHFW IURP DGGLWLRQDO WRQLQJ� ZDLW RQH PLQXWH� DQG WKHQ ZDVK
IRU � WR � PLQXWHV� 7KH DUHDV WRXFKHG E\ WKH WRQHU ZLOO DSSHDU GDUN
EURZQ� 7KHQ WUDQVIHU WKH SULQW WR D WUD\ RI LURQ EOXH WRQHU DQG
DJLWDWH XQWLO WKH DUHDV WKDW ZHUH QRW DIIHFWHG E\ WKH 3RO\WRQHU WXUQ D
EULJKW EOXH�

$OWHUQDWLYH �

,Q WKH DERYH H[SHULPHQW� VXEVWLWXWH VHOHQLXP WRQHU� D SRO\VXOILGH
WRQHU �VXFK DV .RGDN %URZQ 7RQHU�� RU .RGDN %OXH 7RQHU IRU
3RO\WRQHU�

$OWHUQDWLYH �

6XEVWLWXWH FRSSHU EURZQ WRQHU RU UHG WRQHU IRU WKH LURQ EOXH WRQHU�

([SHULPHQW� 5HPRYLQJ WKH 6LOYHU IURP D 7RQHG 3ULQW

6HOHQLXP WRQH D SULQW DQG WKHQ SODFH LW LQ D WUD\ RI )DUPHU·V
UHGXFHU �SURSRUWLRQDO UHGXFWLRQ� IROORZLQJ WKH LQVWUXFWLRQV LQ
&KDSWHU �� 7KH XQWRQHG VLOYHU LV UHPRYHG E\ WKH UHGXFHU� OHDYLQJ
RQO\ WKH FRORU RI WKH VHOHQLXP OHIW LQ WKH SULQW� 9DU\ WKH DPRXQW RI
WLPH WKH SULQW LV LQ WKH VHOHQLXP WRQHU WR YDU\ WKH ILQDO FRORU RI WKH
SULQW� 7KH SRWHQWLDO UDQJH RI FRORU YDULHV IURP D EULJKW UHG WR D
GDUN SXUSOH�
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$OWHUQDWLYH

6XEVWLWXWH .RGDN 3RO\WRQHU� .RGDN %URZQ 7RQHU� RU .RGDN %OXH
7RQHU IRU WKH VHOHQLXP WRQHU�

([SHULPHQW� 3DUWLDOO\ 5HGHYHORSLQJ D 7RQHG 3ULQW

7RQH D SULQW ZLWK LURQ EOXH WRQHU DQG ZDVK� 8QGHU D JRRG OLJKW�
SODFH WKH SULQW LQ D WUD\ RI GLOXWHG GHYHORSHU� VXFK DV 'HNWRO ���
�RQH SDUW VWRFN VROXWLRQ WR ILYH SDUWV ZDWHU�� $JLWDWH XQWLO WKH
PLGWRQHV KDYH UHWXUQHG WR WKH RULJLQDO SULQW FRORU� 4XLFNO\ WUDQVIHU
WR D VWRS EDWK DQG WKHQ ZDVK� 7KH VKDGRZV DQG PLGWRQHV KDYH D
QRUPDO SULQW FRORU� DQG WKH KLJKOLJKWV UHPDLQ EOXH� $OWHU WKH HIIHFWV
E\ YDU\LQJ WKH DPRXQW RI WRQLQJ DQG WKH DPRXQW RI UHGHYHORSPHQW�

$OWHUQDWLYH �

7RQH WKH SULQW� ZDVK� DQG WKHQ VTXHHJHH RU EORW RII DOO WKH VXUIDFH
ZDWHU� 3ODFH WKH SULQW RQ D IODW VXUIDFH XQGHU JRRG OLJKW� 3DLQW
XQGLOXWHG SULQW GHYHORSHU RQ VHOHFWHG DUHDV RI WKH SULQW�

$OWHUQDWLYH �

6XEVWLWXWH FRSSHU WRQHU RU UHG WRQHU IRU LURQ EOXH WRQHU�

([SHULPHQW� 8VLQJ D '\H 7RQHU RQ D 7RQHG
DQG 3DUWLDOO\ 5HGHYHORSHG 3ULQW

8VLQJ D WRQHG DQG SDUWLDOO\ UHGHYHORSHG SULQW� IROORZ WKH VXJJHV�
WLRQV LQ WKH SUHYLRXV H[SHULPHQW� 3ODFH WKH SULQW LQ D G\H WRQHU�
5HPRYH WKH SULQW IURP WKH G\H WRQHU ZKHQ WKH GHVLUHG FRORU LV
UHDFKHG DQG ZDVK�

$/7(51$7,9( &2/25,1* 352&(66(6

7RQLQJ LV QRW WKH RQO\ ZD\ WR DGG FRORU WR D EODFN�DQG�ZKLWH SULQW�
0DQ\ SKRWRJUDSKHUV DOVR DSSO\ FRORUHG RLO SDLQWV� G\HV� RU SHQFLOV
E\ KDQG WR EODFN�DQG�ZKLWH SKRWRJUDSKV� <RX FDQ DSSO\ WKH FRORU
ZLWK EUXVKHV� FRWWRQ�WLSSHG VZDEV� DQG HYHQ DLUEUXVKHV� $W OHDVW RQH
SKRWRJUDSKHU KDV EHHQ VXFFHVVIXO XVLQJ PRGHOHU·V HQDPHOV� �7R
PDNH WKH HQDPHO FRORUV WUDQVSDUHQW� PL[ VPDOO DPRXQWV RI D FRORU
ZLWK FOHDU HQDPHO��

)LJXUH ��� VKRZV DQ H[DPSOH RI D SULQW WKDW KDV EHHQ WRQHG
DQG WKHQ SDLQWHG ZLWK DQ DLU�EUXVK�

2LO &RORUV

7KH PRVW SRSXODU DQG FRQYHQLHQW RLO FRORULQJ PDWHULDO IRU
SKRWRJUDSKV LV 0DUVKDOO·V 3KRWR�2LO &RORUV� 6HWV RI 0DUVKDOO RLOV FDQ
EH IRXQG LQ PDQ\ FDPHUD VWRUHV RU SXUFKDVHG E\ PDLO RUGHU IURP
/LJKW ,PSUHVVLRQV �VHH $SSHQGL[ *� ´6XSSOLHV�µ IRU DGGUHVV�� (DFK
VHW RI 0DUVKDOO RLOV FRPHV ZLWK D WKLQQHU DQG D VXUIDFH SUHSDUDWLRQ
VROXWLRQ DV ZHOO DV D VHW RI KHOSIXO LQVWUXFWLRQV�

<RX FDQ DOVR XVH PRVW RLO SDLQWV IRXQG LQ DUW VXSSO\ VWRUHV�
7KHVH SDLQWV WHQG WR EH PRUH LQWHQVH WKDQ WKH 0DUVKDOO RLOV DQG
UHTXLUH WKLQQLQJ ZLWK D FRPELQDWLRQ RI HTXDO SDUWV WXUSHQWLQH DQG
OLQVHHG RLO�

2LO FRORULQJ VHHPV WR ZRUN EHVW RQ PDWWH VXUIDFH SDSHU� WKRXJK
VRPH SKRWRJUDSKHUV JHW JRRG UHVXOWV ZLWK JORVV\� UHVLQ�FRDWHG
SDSHU� 3ODFH D OLWWOH RI WKH WKLQQHG SDLQW RQ WKH VXUIDFH RI WKH SULQW
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ZLWK D FRWWRQ EDOO RU FRWWRQ�WLSSHG VZDE DQG WKHQ UXE WKH FRORU LQWR
WKH VXUIDFH RI WKH SULQW XQWLO LW LV WKLQO\ GLVWULEXWHG RYHU WKH SDUW RI
WKH LPDJH \RX ZDQW WR FRORU� ,I \RX PDNH D PLVWDNH� FOHDQ WKH DUHD
ZLWK WXUSHQWLQH DQG UHDSSO\ WKH FRORU�

'RQ·W WU\ WR DFKLHYH DQ LQWHQVH FRORU ZLWK RQH DSSOLFDWLRQ�
EXLOG XS FRORUV LQ OD\HUV� 2QFH \RX DSSO\ D OD\HU RI FRORU� OHW WKH
SULQW GU\ IRU WZR WR WKUHH GD\V EHIRUH DSSO\LQJ DQRWKHU OD\HU�

)LJXUH ���
5HGXFWLRQ� ����

'\H 7LQWLQJ

<RX FDQ XVH G\HV WR HLWKHU ´SDLQWµ FRORUV RQWR D SULQW RU \RX FDQ
SODFH WKH HQWLUH SULQW LQWR D WUD\ RI G\H FRORU WR WLQW WKH ZKROH
LPDJH� 6RPH PDQXIDFWXUHUV� VXFK DV ,OIRUG DQG .RGDN� PDNH G\H
VHWV IRU UHWRXFKLQJ FRORU SULQWV WKDW ZRUN ZHOO IRU WKLV SURFHVV� <RX
FDQ DOVR XVH WKH RUJDQLF G\HV IURP G\H WRQHUV �ZLWKRXW WKH PRU�
GDQW�� EDWLN G\HV� DQG HYHQ YHJHWDEOH G\HV PL[HG ZLWK D OLWWOH
3KRWR�)OR�

'\H FRORUV DUH YHU\ IOH[LEOH� <RX FDQ GLOXWH WKH FRORUV VR WKDW
WKH\ SURYLGH RQO\ D OLJKW WRQH RU XVH WKHP VWURQJ IRU LQWHQVH FRORUV�
$SSO\ WKH FRORUV ZLWK EUXVKHV RU FRWWRQ VZDEV� ,I \RX DSSO\ WRR
PXFK FRORU� \RX FDQ UHPRYH VRPH RI LW ZLWK ZLWK D VPDOO DPRXQW RI
QRQVXGVLQJ KRXVHKROG DPPRQLD RU GLOXWHG FKORULQH EOHDFK VROXWLRQ�

&RORUHG 3HQFLOV

0DUVKDOO PDNHV D VHW RI ´3KRWR 3DLQWLQJ 3HQFLOVµ LQ DGGLWLRQ WR WKHLU
RLOV� <RX FDQ DOVR XVH VHWV RI VWDQGDUG FRORUHG SHQFLOV VXFK DV
)DEHU�&DVWHOO ´3RO\FKURPRVµ SHQFLOV�

8VH D PDWWH VXUIDFH SDSHU ZKHQ \RX FRORU D SULQW ZLWK SHQFLOV�
,I WKH VXUIDFH RI WKH SDSHU GRHVQ·W VHHP WR KROG WKH FRORU DV ZHOO DV
\RX OLNH� WU\ VSUD\LQJ WKH SULQW ZLWK D PDWWH VSUD\ �DYDLODEOH LQ PRVW
DUW VXSSO\ VWRUHV�� $SSO\ WKH FRORU LQ VPDOO VWURNHV DQG WKHQ EOHQG
ZLWK D FRWWRQ VZDE� $V ZLWK RLOV� \RX VKRXOG EXLOG XS FRORU LQ OD\HUV�
7R NHHS OD\HUV RI GLIIHUHQW FRORUV VHSDUDWH� VSUD\ HDFK OD\HU ZLWK
PDWWH VSUD\ DQG OHW LW GU\�

)LJXUH ��� 7RQHG DQG KDQG�FRORUHG

SULQW� 7KH ILJXUH LQ WKLV LPDJH ZDV
ILUVW WRQHG ZLWK .RGDN 3RO\WRQHU DQG

WKHQ VHOHFWLYHO\ DLU EUXVKHG ZLWK

ZDWHU EDVHG SDLQW WR EULQJ RXW
KLJKOLJKWV LQ WKH KDLU� 7KH UHVXOWLQJ

FRQWUDVW EHWZHHQ WKH FRORUV LQ WKH
ILJXUH DQG WKH XQWRQHG EDFNJURXQG

FUHDWHV D VHQVH RI GHSWK LQ WKH SULQW�
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: 7UXH WRQHUV DIIHFW RQO\ WKH VLOYHU LQ WKH LPDJH� +LJKOLJKWV DQG
RWKHU SULQW DUHDV WKDW KDYH OLWWOH RU QR VLOYHU DUH QRW DIIHFWHG
ZKLOH GHQVHU DUHDV VKRZ PRUH YLVLEOH FKDQJHV�

: 7KHUH DUH WKUHH EURDG FDWHJRULHV RI WRQHUV� GLUHFW WRQHUV WKDW
ERQG DQ LQRUJDQLF FRPSRXQG ZLWK WKH LPDJH VLOYHU� VLOYHU FRQ�
YHUVLRQ WRQHUV WKDW FRQYHUW VLOYHU WR D VDOW DQG WKHQ FRPELQH LW
ZLWK DQ LQRUJDQLF FRPSRXQG� DQG G\H WRQHUV WKDW XVH D PRUGDQW
WR DWWDFK DQ RUJDQLF G\H WR WKH LPDJH VLOYHU�

: 7RQLQJ FKHPLFDOV SUHVHQW JUHDWHU KHDOWK ULVNV WKDQ VWDQGDUG
EODFN�DQG�ZKLWH SURFHVVLQJ FKHPLFDOV� %H VXUH WKDW \RX UHDG $S�
SHQGL[ $� ´'DUNURRP 6DIHW\�µ FDUHIXOO\ DQG IROORZ DOO FDXWLRQV
DVVRFLDWHG ZLWK WKH WRQHU \RX DUH XVLQJ�

: 7R SUHSDUH D SULQW IRU WRQLQJ� EH VXUH WR H[SRVH DQG GHYHORS
WKH SULQW WR WKH DSSURSULDWH GHQVLW\� 6RPH WRQHUV OLJKWHQ SULQW
WRQHV DQG RWKHU WRQHUV LQWHQVLI\ SULQW WRQHV� $OVR� EH VXUH WR IL[
WKH SULQW FRPSOHWHO\ LQ D QRQKDUGHQLQJ IL[HU�

: 'LIIHUHQW WRQHU DQG SDSHU FRPELQDWLRQV SURGXFH GLIIHUHQW UH�
VXOWV� $ XVHIXO ZD\ WR JDWKHU LQIRUPDWLRQ DERXW WKH HIIHFW RI YDUL�
RXV WRQHU DQG SDSHU FRPELQDWLRQV LV WR WRQH WHVW VWULSV PDGH DW D
YDULHW\ RI H[SRVXUHV IRU GLIIHUHQW OHQJWKV RI WLPH�

: 7KH IROORZLQJ WRQHUV DUH WKH PRVW ZLGHO\ XVHG�

² 6HOHQLXP SURGXFHV FRORUV WKDW UDQJH IURP D VOLJKW ZDUPLQJ LQ
WKH VKDGRZV WR D VWURQJ UHGGLVK SXUSOH� GHSHQGLQJ RQ WKH
FRQFHQWUDWLRQ RI WKH WRQHU DQG WKH OHQJWK RI WRQLQJ WLPH�

² 6HSLD SURGXFHV ZDUP EURZQ FRORUV� 7KH FRORU GHSHQGV RQ KRZ
PXFK \RX EOHDFK WKH SULQW EHIRUH WRQLQJ�

² &RPELQDWLRQ VHOHQLXP�VXOILGH WRQHUV SURGXFH FRORUV WKDW UDQJH
IURP EURZQ�EODFN DW VWURQJ FRQFHQWUDWLRQV WR D ZDUP EURZQ DW
JUHDWHU GLOXWLRQV� 7RQLQJ WLPH DIIHFWV WKH LQWHQVLW\ RI WKH FRORU�

² 3RO\VXOILGH WRQHUV SURGXFH D GDUNHU EURZQ WKDQ VHSLD� 7KH
LQWHQVLW\ RI WKH FRORU GHSHQGV RQ WKH WHPSHUDWXUH RI WKH
WRQLQJ VROXWLRQ DQG WKH OHQJWK RI WRQLQJ WLPH�

² ,URQ EOXH DQG FRSSHU EURZQ WRQHUV SURGXFH VWURQJ� YLYLG EOXHV
DQG EURZQV GHSHQGLQJ RQ WKH DPRXQW RI WLPH WKH SULQW LV LQ
WKH WRQLQJ VROXWLRQ�

² *ROG WRQHUV SURGXFH D YDULHW\ RI FRORUV WKDW UDQJH IURP D PLOG
EOXH WR D ZDUP EURZQ�EODFN� GHSHQGLQJ RQ WKH IRUPXOD�

² '\H WRQHUV FDQ SURGXFH DQ\ QXPEHU RI YLYLG FRORUV� GHSHQG�
LQJ RQ WKH G\H XVHG LQ WKH WRQLQJ IRUPXOD� 7KH LQWHQVLW\ RI
FRORU GHSHQGV RQ KRZ PXFK RI WKH LPDJH VLOYHU LV PRUGDQWHG
E\ WKH VSHFLDO EOHDFK IRUPXOD�

: <RX FDQ VXFFHVVIXOO\ XVH GLIIHUHQW WRQHUV RQ D VLQJOH SULQW E\
NQRZLQJ WKH SURSHUWLHV RI WKH WRQHUV \RX SODQ WR XVH DQG E\ XV�
LQJ KDQG�DSSOLHG WRQHU DQG PDVNV�

: ,Q DGGLWLRQ WR WRQLQJ� \RX FDQ DOVR DSSO\ SDLQWV� G\HV� DQG FRO�
RUHG SHQFLOV WR D SULQW� 6HWV RI FRORUV DUH PDGH VSHFLDOO\ IRU WKLV
SXUSRVH� DQG \RX FDQ GHYLVH DOWHUQDWLYHV \RXUVHOI�
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3KRWRJUDSKV DUH IUDJLOH� 7KH SK\VLFDO REMHFW LV D SLHFH RI SDSHU
VXEMHFW WR WKH VWUHVVHV RI DOWHUQDWLQJ DONDOLQH DQG DFLG FKHPLFDO EDWKV
GXULQJ SURFHVVLQJ� IROORZHG E\ D ORQJ LPPHUVLRQ LQ ZDWHU� 7KH
LPDJH LV D WKLQ OD\HU RI PHWDOOLF VLOYHU� YXOQHUDEOH WR VWDLQV DQG
IDGLQJ IURP DLUERUQH VXOIXU DQG FRQWDPLQDWLRQ IURP DQ\ QXPEHU RI
FRPPRQ REMHFWV ZLWK ZKLFK WKH SULQW FDQ FRPH LQWR FRQWDFW�

7KHVH SUREOHPV KDYH EHHQ NQRZQ VLQFH SKRWRJUDSK\·V
EHJLQQLQJV� EXW WKHUH DUH VWLOO QR VLPSOH VROXWLRQV RU HYHQ D
FRQVHQVXV DERXW ZKDW DUFKLYDO SURFHVVLQJ PHDQV� 3KRWRJUDSKHUV
GHILQH WKH WHUP DUFKLYDO LQ PDQ\ ZD\V� UDQJLQJ IURP KLJKO\
WHFKQLFDO PHDVXUHPHQWV RI PLOOLJUDPV SHU VTXDUH FHQWLPHWHU IRU
UHVLGXDO WKLRVXOIDWH WR P\VWLFDO FODLPV RI �����\HDU LPDJH VWDELOLW\�

7R PDNH PDWWHUV PRUH FRQIXVLQJ� DUFKLYDO VWDQGDUGV DQG
SURFHVVHV WHQG WR FKDQJH DV UHVHDUFK SURGXFHV PRUH LQIRUPDWLRQ�
7KH $PHULFDQ 1DWLRQDO 6WDQGDUGV ,QVWLWXWH GRHVQ·W HYHQ PHQWLRQ
WKH ZRUG DUFKLYDO LQ LWV 0HWKRG IRU (YDOXDWLQJ WKH 3URFHVVLQJ RI
%ODFN�DQG�:KLWH 3KRWRJUDSKLF 3DSHUV ZLWK 5HVSHFW WR WKH 6WDELOLW\ RI WKH
5HVXOWDQW ,PDJH� SUHIHUULQJ WR XVH WKH ZRUG RSWLPXP WR GHVFULEH WKH
PRVW VWDEOH RI WHVW VDPSOHV �$16, 3+�����������



 $PHULFDQ 1DWLRQDO 6WDQGDUGV ,QVWLWXWH� ,QF�� ���� %URDGZD\� 1HZ <RUN� 1<

 ������
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&KDSWHU�
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5DWKHU WKDQ SURPRWH D WKHRUHWLFDO GHILQLWLRQ RU XQUHDOLVWLFDOO\
H[DFW SURFHVVHV� WKH JRDO RI WKLV FKDSWHU �DQG WKH RQH IROORZLQJ� LV WR
GHVFULEH SUDFWLFDO PHWKRGV WKDW FDQ PD[LPL]H D SKRWRJUDSK·V
FKDQFHV IRU VXUYLYDO� 7KLV FKDSWHU FRQFHQWUDWHV RQ SURFHVVLQJ ILOP
DQG SULQWV IRU PD[LPXP OLIH� &KDSWHU ��� ´3UHVHUYDWLRQ DQG
3UHVHQWDWLRQ�µ GHVFULEHV KRZ WR VWRUH SKRWRJUDSKLF PDWHULDOV DQG
WKH EHVW ZD\ WR H[KLELW SULQWV�


:+< 86( $5&+,9$/ 352&(66,1*"

3KRWRJUDSKV DUH KLVWRULFDO UHFRUGV� $OWKRXJK WKLV VHHPV WR EH D
VHOI�HYLGHQW VWDWHPHQW� LW LV DOVR RQH RI WKH KDUGHVW WR DSSUHFLDWH� 1R
RQH NQRZV ZKLFK RI WRGD\·V PRVW PXQGDQH DFWLYLWLHV DQG REMHFWV ZLOO
IDVFLQDWH IXWXUH JHQHUDWLRQV� DQG ZKLFK YLVXDO UHFRUGV ZLOO KHOS
KLVWRULDQV EHVW XQGHUVWDQG RXU DJH� 'RHV WKLV PHDQ WKDW HYHU\ SULQW
VKRXOG EH DUFKLYDOO\ SURFHVVHG" 2QH �GRXEWOHVV DSRFU\SKDO� SLHFH RI
WULYLD RIWHQ UHSHDWHG LQ SKRWRJUDSKLF FLUFOHV LV WKDW LI HYHU\ SULQW
PDGH ZHUH NHSW XQGHU DUFKLYDO FRQGLWLRQV� WKH HQWLUH ODQG PDVV RI
WKH SODQHW ZRXOG EH VHYHUDO IHHW GHHS LQ SKRWRJUDSKV E\ WKH \HDU
����� 7KH DQVZHU WR WKH TXHVWLRQ� WKHQ� LV D UHVRXQGLQJ QR�

7KH EHVW UHDVRQ WR NQRZ DERXW DUFKLYDO VWDQGDUGV DQG
SURFHVVLQJ WHFKQLTXHV IRU SULQWV LV WKH FKRLFH WKDW WKLV NQRZOHGJH
SURYLGHV� 8QGHUVWDQGLQJ ZKDW LV QHFHVVDU\ WR SURFHVV D SULQW IRU
PD[LPXP SHUPDQHQFH PHDQV WKDW \RX GRQ·W KDYH WR H[SHQG WKH
WLPH� HQHUJ\� DQG UHVRXUFHV RQ SULQWV \RX ZDQW WR NHHS IRU RQO\ D
IHZ \HDUV� 0RVW SULQWV UHTXLUH OHVV FDUH LQ SURFHVVLQJ DQG VKRUWHU
ZDVKLQJ WLPHV WKDQ SKRWRJUDSKHUV W\SLFDOO\ JLYH WKHP�

3URFHVVLQJ ILOP LV GLIIHUHQW� )LOP LV UHODWLYHO\ HDV\ WR SURFHVV IRU
PD[LPXP SHUPDQHQFH DQG� DV WKH VRXUFH PDWHULDO IRU SULQWV�
GHVHUYHV FDUHIXO KDQGOLQJ� $OWKRXJK WKH LQIRUPDWLRQ LQ WKLV FKDSWHU
DERXW SULQW SURFHVVLQJ DSSOLHV RQO\ WR WKRVH SULQWV \RX LQWHQG WR
NHHS IRU D ORQJ WLPH� XVH WKH VXJJHVWLRQV IRU ILOP SURFHVVLQJ IRU DOO
RI \RXU QHJDWLYHV�

35,17,1* )25 $5&+,9$/ 352&(66,1*

:KHQ \RX KDYH GHFLGHG RQ DQ LPDJH WKDW \RX ZDQW WR SULQW DQG
SURFHVV IRU PD[LPXP SHUPDQHQFH� WKHUH DUH WZR SRLQWV WR NHHS LQ
PLQG�
: $OZD\V OHDYH DW OHDVW D RQH�LQFK ERUGHU RQ WKH SULQW DURXQG WKH
LPDJH� 2QFH WKH SULQW LV SURFHVVHG� QHYHU WULP WKLV ERUGHU EH�
FDXVH DLUERUQH FRQWDPLQDQWV DWWDFN D SULQW IURP LWV HGJHV� 7KH
ODUJH ERUGHU LV D EXIIHU WKDW JLYHV \RX WLPH WR GLVFRYHU DQG WUHDW
D SUREOHP�

: $YRLG WRQHUV DQG SURFHVVHV QRW PHQWLRQHG LQ WKLV FKDSWHU� ,URQ�
FRSSHU� DQG G\H WRQHUV GR QRW SURGXFH SHUPDQHQW LPDJHV� 5XE�
EHU FHPHQW DQG 0DVNRLG DUH IXOO RI VXOIXU DQG WUDQVIHU LW WR WKH


 &KDSWHUV � DQG �� DUH EDVHG RQ WKH EHVW LQIRUPDWLRQ DYDLODEOH DW WKH WLPH RI

 ZULWLQJ� EXW ZKHQ LQ GRXEW� \RX VKRXOG DOZD\V FRQVXOW WKH PRVW FXUUHQW

 VRXUFHV� 7KH ,PDJH 3HUPDQHQFH ,QVWLWXWH� ,3,�5,7� �� /RPE 0HPRULDO

'ULYH� 5RFKHVWHU�1<������ ����� ��������� UHVHDUFKHV DUFKLYDO LVVXHV IRU WKH

 SKRWRJUDSKLF LQGXVWU\ DQG SRVVHVVHV WKH PRVW XS�WR�GDWH LQIRUPDWLRQ� 7KH

 5RFKHVWHU ,QVWLWXWH RI 7HFKQRORJ\ &ROOHJH RI *UDSKLF $UWV DQG 3KRWRJUDSK\�

 2QH /RPE 0HPRULDO 'ULYH� 5RFKHVWHU� 1< ������ ����� ��������� KROGV

 SHULRGLF VHPLQDUV RQ WKH SUHVHUYDWLRQ RI SKRWRJUDSKLF LPDJHV� GXULQJ ZKLFK

 WKH PRVW FXUUHQW LQIRUPDWLRQ LV GLVFXVVHG�
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SULQW� ZKHUH LW VWD\V HYHQ DIWHU WKH UXEEHU FHPHQW RU 0DVNRLG LV
JRQH� 5HGXFWLRQ DQG LQWHQVLILFDWLRQ WHQG WR ZHDNHQ WKH SULQW
HPXOVLRQ DQG SDSHU ILEHUV� ,Q JHQHUDO� WKH PRUH \RX PDQLSXODWH
D SULQW DIWHU LW LV GHYHORSHG� WKH JUHDWHU WKH FKDQFH WKDW WKH OLIH
RI WKH SULQW LV LQ VRPH ZD\ FRPSURPLVHG�

$FKLHYLQJ PD[LPXP SHUPDQHQFH PD\ UHTXLUH DYRLGLQJ SURFHVVHV
WKDW DUH QHFHVVDU\ WR \RXU SULQW VWDWHPHQW� ,Q VXFK D FDVH� \RX PXVW
GHFLGH ZKHWKHU WKH SULQW VWDWHPHQW RU WKH SHUPDQHQFH RI WKH SULQW
LV WKH LPSRUWDQW IDFWRU� ,W PDNHV OLWWOH VHQVH WR PDNH DQ DUFKLYDO
SULQW WKDW GRHVQ·W VDWLVI\ \RX�

&KRRVLQJ D 3ULQWLQJ 3DSHU

7KHUH DUH VHYHUDO IDFWRUV WR FRQVLGHU ZKHQ FKRRVLQJ D SULQWLQJ
SDSHU IRU DUFKLYDO SURFHVVLQJ� 2QH LV WKH SDSHU·V DELOLW\ WR UHOHDVH
LWV FKHPLFDO FRQWDPLQDQWV GXULQJ ZDVKLQJ� $QRWKHU LV LWV GXUDELOLW\
XQGHU QRUPDO VWRUDJH DQG YLHZLQJ FRQGLWLRQV�

$OWKRXJK \RX FDQ SURFHVV DOPRVW DOO SULQWLQJ SDSHUV WR WKH
VDPH VWDQGDUGV RI FKHPLFDO SXULW\� SDSHUV PDGH ZLWK D FRQYHQWLRQDO
ILEHU EDFNLQJ KDYH SURYHG PRUH GXUDEOH WKDQ SDSHUV PDGH ZLWK D
UHVLQ FRDWLQJ� 5HVLQ�FRDWHG SDSHU LV PDQXIDFWXUHG ZLWK D FRDWLQJ RI
SRO\HWK\OHQH RYHU WKH SDSHU ILEHUV LQ WKH EDVH DQG� LQ PDQ\
VLWXDWLRQV� KDV PXFK WR UHFRPPHQG LW� 7KH UHVLQ FRDWLQJ SUHYHQWV
OLTXLG IURP SHQHWUDWLQJ WKH EDVH� PDNLQJ WKH ZDVKLQJ RI UHVLGXDO IL[
IURP WKH SULQW PXFK PRUH HIILFLHQW� 6RPH UHVLQ�FRDWHG SDSHUV DUH
HDVLHU WR WRQH DQG PDQLSXODWH WKDQ WKHLU FRQYHQWLRQDO FRXQWHUSDUWV�
5HVLQ�FRDWHG SDSHUV� KRZHYHU� KDYH D ORQJ DQG XQIRUWXQDWH KLVWRU\
RI IDLOLQJ LQ ZD\V WKDW PDQXIDFWXUHUV KDYH EHHQ XQDEOH WR SUHGLFW�

,Q WKH IXWXUH� WKHUH PD\ EH UHVLQ�FRDWHG SDSHU WKDW LV DV VWDEOH
DV FRQYHQWLRQDO ILEHU�EDVHG SDSHUV� EXW IRU WKH SUHVHQW� DYRLG
UHVLQ�FRDWHG SDSHU ZKHQ SHUPDQHQFH LV DQ LVVXH� (DVWPDQ .RGDN
KDV DFNQRZOHGJHG WKH SUREOHP DQG KDV SURPLVHG WR FRQWLQXH WR
SURGXFH FRQYHQWLRQDO ILEHU SDSHUV DV ORQJ DV DQ\ GRXEW H[LVWV DERXW
WKH ORQJ�WHUP VWDELOLW\ RI UHVLQ�FRDWHG SDSHU�
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,W LV KDUG WR MXVWLI\ VSHQGLQJ WKH WLPH WR SURFHVV SULQWV DQG
QHJDWLYHV WR DUFKLYDO VWDQGDUGV LI WKH\ DUHQ·W ZHOO GHYHORSHG� )UHVK
GHYHORSHU LV QHFHVVDU\ WR SURGXFH D IXOO UDQJH RI WRQHV IURP
KLJKOLJKWV WR VKDGRZV� )RU DUFKLYDO SURFHVVLQJ� FDUHIXOO\ IROORZ WKH
PDQXIDFWXUHU·V LQVWUXFWLRQV IRU WKH QXPEHU RI SULQWV WKDW D
SDUWLFXODU VROXWLRQ FDQ SURFHVV� 'RQ·W IRUJHW WR FRXQW WHVW VWULSV�
$IWHU \RX UHDFK WKDW OLPLW� XVH WKH GHYHORSHU IRU ZRUN SULQWV DQG
FRQWDFW VKHHWV RQO\� )RU ILOP� DYRLG UHSOHQLVKHG GHYHORSHUV� 8VH
RQO\ RQH�VKRW �GLOXWH�DQG�GLVFDUG� GHYHORSHUV�


 3UHVHUYDWLRQ RI 3KRWRJUDSKV � .RGDN 3XEOLFDWLRQ )���� .RGDN·V XSGDWHG YHUVLRQ

 RI WKLV SXEOLFDWLRQ� )���� VKRZV DQ H[DPSOH RI WKH SUREOHP�



���$UFKLYDO 3URFHVVLQJ

5HVLQ�&RDWHG 3DSHU DQG 3HUPDQHQFH

%HFDXVH LW LV UHODWLYHO\ HDV\ WR ZDVK FOHDQ RI UHVLGXDO FKHPLFDOV�
VRPH SKRWRJUDSKHUV PLVWDNHQO\ EHOLHYH WKDW UHVLQ�FRDWHG SDSHU LV D
JRRG FKRLFH IRU DUFKLYDOO\ SURFHVVHG SULQWV� 5HVLQ�FRDWHG SDSHU�
KRZHYHU� KDV D ORQJ KLVWRU\ RI SUREOHPV ZLWK ORQJHYLW\� (DFK WLPH
PDQXIDFWXUHUV VROYHG RQH SUREOHP� QHZ RQHV DSSHDUHG�

,Q WKH ����V� ZKHQ UHVLQ�FRDWHG SDSHU ZDV ILUVW LQWURGXFHG� WKH
WLWDQLXP GLR[LGH EULJKWHQHU XVHG WR PDNH WKH SDSHU EDVH DSSHDU
ZKLWH �LQVWHDG RI WKH EDULXP VXOIDWH XVHG ZLWK FRQYHQWLRQDO ILEHU
SDSHU�� ZRXOG R[LGL]H DQG FDXVH WKH VXUIDFH RI WKH SULQW WR FUDFN�
:KHQ PDQXIDFWXUHUV EHJDQ WR DGG DQWLR[LGDQWV WR WKHLU IRUPXODV LQ
WKH ����V� WKH\ GLVFRYHUHG WKDW WKH DGGLWLYHV FDXVHG ´SUHPDWXUH
DJLQJ�µ

(YHQ WRGD\ UHVLQ�FRDWHG SULQWV GLVSOD\HG LQ VWURQJ OLJKW DQG XQGHU
FKDQJLQJ KXPLGLW\ DQG WHPSHUDWXUH FRQGLWLRQV KDYH EHHQ NQRZQ WR
JUD]H DQG FUDFN RQ WKH VXUIDFH LQ D GUDPDWLF IDVKLRQ� 2QH WKHRU\
LV WKDW� XQOLNH FRQYHQWLRQDO ILEHU SDSHUV� WKH GLPHQVLRQDO VWDELOLW\ RI
WKH SRO\HWK\OHQH FRDWLQJ SUHYHQWV WKH EDVH IURP H[SDQGLQJ DQG
FRQWUDFWLQJ DW WKH VDPH UDWH DV WKH SULQW·V JHODWLQ HPXOVLRQ� $QRWKHU
WKHRU\ LV WKDW ZKHQ FRPELQHG ZLWK WLWDQLXP GLR[LGH� SRO\HWK\OHQH
EHFRPHV YHU\ XQVWDEOH ZKHQ H[SRVHG WR ODUJH DPRXQWV RI YLVLEOH
DQG XOWUDYLROHW OLJKW�


6723 %$7+

0RVW VWRS EDWKV FRQWDLQ DFHWLF DFLG �EDVLFDOO\ YLQHJDU� DQG YHU\ OLWWOH
HOVH� 7KH SULPDU\ SXUSRVH RI D VWRS EDWK LV WR QHXWUDOL]H WKH
DONDOLQLW\ RI WKH GHYHORSHU� TXLFNO\ DQG HIIHFWLYHO\ SXWWLQJ DQ HQG WR
WKH LPDJH GHYHORSPHQW� ,W LV PRVW LPSRUWDQW� WKHUHIRUH� WR EH VXUH
WKDW WKH VWRS EDWK IRU SULQWV LV IUHVK� 2WKHUZLVH� WKH IL[ PXVW DOVR DFW
DV D QHXWUDOL]HU� XSVHWWLQJ LWV DFLG EDODQFH DQG UHQGHULQJ LW OHVV
HIIHFWLYH�

)RU ILOP� XVH D ZDWHU ULQVH WR VWRS GHYHORSPHQW� $Q DFLG VWRS
EDWK KDV D WHQGHQF\ WR FDXVH SLQKROHV LQ D ILOP·V HPXOVLRQ� 7KH
DEUXSW FKDQJH LQ S+ IURP DONDOLQH WR DFLG FDQ FDXVH JDV EXEEOHV WR
IRUP LQ WKH HPXOVLRQ DQG SRS DW WKH VXUIDFH� $W OHDVW RQH FKHPLFDO
PDQXIDFWXUHU� 6SULQW 6\VWHPV� PDNHV D VWRS EDWK FRQWDLQLQJ
EXIIHULQJ DJHQWV GHVLJQHG WR SUHYHQW WKLV SUREOHP� 8QOHVV \RX XVH
VXFK D VWRS EDWK� ILOO WKH ILOP GHYHORSLQJ FRQWDLQHU ZLWK ZDWHU�
DJLWDWH IRU �� WR �� VHFRQGV� GXPS� DQG UHSHDW WKUHH WLPHV� 7KLV
ZLOO VWRS GHYHORSPHQW TXLFNO\ ZLWKRXW UXQQLQJ WKH ULVN RI SLQKROHV�

)RU SULQWV� DOZD\V FRXQW WKH QXPEHU RI SULQWV \RX SURFHVV LQ
WKH VWRS EDWK� 'LVFDUG D VWRS EDWK ZKHQ \RX KDYH SURFHVVHG KDOI WKH
QXPEHU WKDW WKH PDQXIDFWXUHU UHFRPPHQGV IRU QRUPDO XVH� :KHQ
XVLQJ DQ LQGLFDWRU VWRS EDWK� GRQ·W ZDLW IRU WKH LQGLFDWRU FRORU WR
FKDQJH� %\ WKDW WLPH� \RX KDYH EHJXQ WR FRQWDPLQDWH WKH IL[�


 :LOKHOP DQG %URZQHU� 7KH 3HUPDQHQFH DQG &DUH RI &RORU 3KRWRJUDSKV �

 3UHVHUYDWLRQ 3XEOLVKLQJ &R�� ����� S� ����



��� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ
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0RVW IL[LQJ IRUPXODV FRQWDLQ HLWKHU VRGLXP WKLRVXOIDWH
 RU
DPPRQLXP WKLRVXOIDWH DV WKH DFWLYH LQJUHGLHQW� 6RGLXP WKLRVXOIDWH
LV WKH EDVLV RI FODVVLF IL[LQJ IRUPXODV� XVHG VLQFH WKH LQYHQWLRQ RI
SKRWRJUDSK\� $PPRQLXP WKLRVXOIDWH IL[ LV D PRUH UHFHQW LQYHQWLRQ�
,W WHQGV WR ZRUN PRUH TXLFNO\ WKDQ VRGLXP WKLRVXOIDWH DQG LV WKH
EDVLV RI WRGD\·V UDSLG�W\SH IL[HUV�

0RVW SKRWRJUDSKHUV OLNH WR WKLQN WKDW IL[ VLPSO\ GLVVROYHV WKH
XQGHYHORSHG VLOYHU IURP WKH HPXOVLRQ� 7KH DFWXDO FKHPLFDO UHDFWLRQ
LV IDU PRUH FRPSOH[ DQG LV QRW HYHQ FRPSOHWHO\ XQGHUVWRRG� 7KH
PRVW SODXVLEOH WKHRU\ LV WKDW GXULQJ IL[LQJ� XQGHYHORSHG VLOYHU
XQGHUJRHV DW OHDVW WKUHH VHSDUDWH FKHPLFDO FKDQJHV EHIRUH LW HQGV
XS DV VLOYHU GLVRGLXP �RU VLOYHU GLDPPRQLXP�� ZKLFK LV ZDWHU�
VROXEOH DQG EHJLQV WR GLVVROYH LQ WKH IL[�

3URSHU IL[LQJ ZRXOG EH HDV\ LI FRQYHUWLQJ DOO RI WKH XQGHYHO�
RSHG VLOYHU WR VLOYHU GLVRGLXP ZDV WKH RQO\ LPSRUWDQW IDFWRU� <RX
FRXOG IL[ ILOP DQG SULQWV XQWLO \RX ZHUH VXUH WKH SURFHVV ZDV
FRPSOHWH� 8QIRUWXQDWHO\� LI \RX IL[ WRR ORQJ� WKHUH DUH WZR VHULRXV
VLGH HIIHFWV�
: $V GLVVROYHG VLOYHU FRPSRXQGV EXLOG XS LQ WKH IL[LQJ EDWK� WKH\
WHQG WR EH DEVRUEHG E\ WKH ILEHUV RI WKH SDSHU EDVH� ZKHUH WKH\
DUH H[WUHPHO\ GLIILFXOW WR UHPRYH�

: $IWHU WKH IL[ FRQYHUWV DOO RI WKH XQGHYHORSHG VLOYHU� LW EHJLQV WR
FRQYHUW GHYHORSHG VLOYHU� D SURFHVV WKDW VKRZV XS ILUVW DV D ORVV RI
KLJKOLJKW GHWDLOV�

3URSHU IL[LQJ LV D EDODQFH EHWZHHQ FRQYHUWLQJ XQGHYHORSHG VLOYHU
DQG DYRLGLQJ FRQWDPLQDWLRQ DQG LPDJH GHVWUXFWLRQ� %HFDXVH WKHVH
SURFHVVHV DOO RFFXU DW WKH VDPH WLPH� \RX PXVW PRQLWRU WKH IL[LQJ
VWHS FDUHIXOO\�

)L[LQJ )LOP

7R GHWHUPLQH WKH FRUUHFW IL[LQJ WLPH� IROORZ WKHVH VWHSV�
� 7DNH DQ XQGHYHORSHG SLHFH RI WKH VDPH W\SH RI ILOP WKDW \RX DUH
SURFHVVLQJ� DQG DJLWDWH LW LQ DQ RXQFH RU VR RI WKH IL[HU VROXWLRQ�
)RU ��PP UROO ILOP� WKH OHDGHU WKDW \RX FXW RII ZKLOH ORDGLQJ WKH
GHYHORSLQJ UHHO LV LGHDO�
)UHVKO\ GHYHORSHG ILOP HPXOVLRQ LV TXLWH VRIW� VR D KDUGHQLQJ IL[ LV DS�
SURSULDWH� EXW QRW QHFHVVDU\ LI \RX KDQGOH ILOP FDUHIXOO\�

� 7LPH KRZ ORQJ LW WDNHV WR GLVVROYH WKH PLON\ ZKLWH HPXOVLRQ
IURP WKH FOHDU ILOP EDVH�

� 0XOWLSO\ WKH FOHDULQJ WLPH E\ � WR FDOFXODWH WKH WRWDO IL[LQJ WLPH�

:KHQ LW WDNHV WZLFH DV ORQJ WR FOHDU D SLHFH RI ILOP DV LW GLG ZKHQ WKH
IL[LQJ EDWK ZDV ILUVW PL[HG� GLVFDUG LW� DQG PDNH D IUHVK VROXWLRQ�


 7KH VODQJ IRU IL[� K\SR� GHULYHV IURP WKH PLVWDNHQ LGHD DPRQJ QLQHWHHQWK�

 FHQWXU\ SKRWRJUDSKHUV WKDW VRGLXP WKLRVXOIDWH ZDV DFWXDOO\ VRGLXP

 K\SRVXOIDWH� D FORVH FKHPLFDO FRXVLQ�
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)L[LQJ 3ULQWV

6RPH SKRWRJUDSKHUV DGYRFDWH IL[LQJ SULQWV LQ VROXWLRQV RI SODLQ
VRGLXP WKLRVXOIDWH FU\VWDOV� 7KLV SUDFWLFH LV EDVHG RQ WKH IDFW WKDW
PRVW IL[LQJ IRUPXODV FRQWDLQ DGGLWLRQDO FKHPLFDOV GHVLJQHG WR
PDLQWDLQ WKH DFWLYLW\ DQG DFLGLW\ RI WKH IL[LQJ EDWK DV ZHOO DV WR
KDUGHQ D SULQW·V HPXOVLRQ� 7KHVH DGGLWLYHV FDQ SURORQJ WKH WLPH
QHHGHG WR ZDVK D SULQW DGHTXDWHO\ DQG PDNH PRVW IL[HUV XQVXLWDEOH
IRU DUFKLYDO SURFHVVLQJ�

)RU SKRWRJUDSKHUV ZKR DUH QRW LQWHUHVWHG LQ VXFK D SXULVW·V
DSSURDFK� WKHUH DUH WZR RSWLRQV� D WZR�EDWK V\VWHP XVLQJ D
QRQKDUGHQLQJ VRGLXP WKLRVXOIDWH IL[ RU D VWURQJ FRQFHQWUDWLRQ RI
DPPRQLXP WKLRVXOIDWH IL[ XVHG IRU D YHU\ VKRUW WLPH�

7ZR�%DWK )L[LQJ

7KH QRQKDUGHQLQJ IL[ IRUPXOD �.RGDN )���� SURYLGHG LQ $SSHQGL[
) LV D JRRG H[DPSOH RI D IL[HU WKDW ZRUNV ZHOO IRU DUFKLYDO SURFHV�
VLQJ XVLQJ WKH WZR�EDWK PHWKRG� 7KH SURFHGXUH LV DV IROORZV�
� 3UHSDUH WZR VHSDUDWH WUD\V RI ZRUNLQJ�VWUHQJWK IL[�

� :KHQ LW LV WLPH WR IL[ D SULQW� SODFH LW LQ WKH ILUVW WUD\ DQG DJLWDWH
IRU � WR � PLQXWHV�

� 5LQVH WKH SULQW LQ D WUD\ RI ZDWHU� <RX FDQ XVH WKLV WUD\ DV D KROG�
LQJ EDWK XQWLO \RX KDYH VHYHUDO SULQWV WR DJLWDWH LQ WKH VHFRQG
IL[LQJ EDWK� ,I \RX GR WKLV� REVHUYH WZR FDXWLRQV� (PSW\ DQG UH�
ILOO WKH KROGLQJ WUD\ ZLWK IUHVK ZDWHU DW OHDVW HYHU\ �� PLQXWHV�
DQG GR QRW OHW WKH HPXOVLRQ RI D SULQW GU\ RXW XQWLO DOO IL[LQJ LV
FRPSOHWH�

� 7UDQVIHU WKH SULQW WR WKH VHFRQG IL[LQJ EDWK� DQG DJLWDWH IRU
DQRWKHU � WR � PLQXWHV�

6HFRQG )L[)LUVW )L[ 5LQVH

� WR � PLQXWHV � PLQXWH �RU PRUH� � WR � PLQXWHV

7KH FDSDFLW\ RI WKH )��� IRUPXOD LV DERXW �� � ð ���LQFK SULQWV SHU
OLWHU RI ZRUNLQJ VROXWLRQ� 0RVW RI WKH IL[LQJ WDNHV SODFH LQ WKH ILUVW
WUD\� 7KH VHFRQG WUD\ FRPSOHWHV WKH IL[LQJ SURFHVV DQG UHPDLQV
UHODWLYHO\ IUHVK� :KHQ WKH ILUVW WUD\ LV H[KDXVWHG� GLVFDUG LW� UHSODFH
LW ZLWK WKH VHFRQG WUD\� DQG PL[ D QHZ VHFRQG WUD\�

,OIRUG·V $UFKLYDO 3URFHVVLQJ 6HTXHQFH

,Q UHFHQW \HDUV� ,OIRUG KDV DGYRFDWHG D PHWKRG IRU IL[LQJ SULQWV
EDVHG RQ WKH WKHRU\ WKDW WKH OHVV WLPH D SULQW VSHQGV LQ D IL[LQJ
VROXWLRQ� WKH OHVV FKDQFH WKHUH LV IRU IL[ WR SHQHWUDWH WKH ILEHUV LQ WKH
SDSHU EDVH DQG IRU GLVVROYHG VLOYHU FRPSRXQGV WR EH UHGHSRVLWHG RQ
WKH HPXOVLRQ� 7KH UHGXFHG IL[LQJ WLPH WUDQVODWHV LQWR D UHGXFHG
ZDVKLQJ WLPH� ,OIRUG FDOOV WKLV WKHLU ´$UFKLYDO 3URFHVVLQJ 6HTXHQFH�µ

$V ZRQGHUIXO DV WKLV WKHRU\ VRXQGV� LW LV QRW ZLWKRXW LWV
GUDZEDFNV� )LUVW� \RX PXVW EH YHU\ FDUHIXO QRW WR IL[ WRR PDQ\
SULQWV LQ D JLYHQ DPRXQW RI IL[� ,OIRUG VWDWHV WKDW \RX FDQ IL[ XS WR

)LJXUH ��� 8VLQJ D WZR�EDWK IL[�

5LQVLQJ D SULQW EHWZHHQ WKH WZR
IL[LQJ EDWKV SURORQJV WKH OLIH RI WKH

VHFRQG EDWK� :KHQ WKH ILUVW IL[LQJ

EDWK EHFRPHV H[KDXVWHG� GLVFDUG LW�
UHSODFH LW ZLWK WKH VHFRQG EDWK� DQG

PL[ D QHZ VHFRQG EDWK�
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��� GRXEOH�ZHLJKW ILEHU�EDVHG SULQWV LQ D JDOORQ RI ZRUNLQJ
VWUHQJWK IL[�
 $V WKH FRQFHQWUDWLRQ RI GLVVROYHG VLOYHU KDOLGHV LQ WKH
IL[LQJ VROXWLRQ LQFUHDVHV� KRZHYHU� LWV DELOLW\ WR IL[ D SULQW WR DUFKLYDO
VWDQGDUGV LV JUHDWO\ UHGXFHG� ,I \RX ZHUH WR IL[ DV PDQ\ SULQWV DV
,OIRUG UHFRPPHQGV� \RX ZLOO HQG XS ZLWK DSSUR[LPDWHO\ VL[ WLPHV
PRUH GLVVROYHG VLOYHU LQ WKH IL[ WKDQ LV SHUPLVVLEOH IRU DUFKLYDO
SURFHVVLQJ��

$ VHFRQG SUREOHP WKDW \RX PLJKW HQFRXQWHU LV WKDW VRPH
SUHPLXP TXDOLW\ SDSHUV� QRWDEO\ .RGDN·V (OLWH )LQH�$UW 3DSHU� WDNH
ORQJHU WR IL[ WKDQ DYHUDJH SDSHUV� ,OIRUG·V UHFRPPHQGDWLRQV RI D
���VHFRQG IL[ LV QRW ORQJ HQRXJK IRU WKHVH SDSHUV�

*LYHQ WKHVH FDXWLRQV� XVH WKH IROORZLQJ SURFHGXUH IRU WKH
,OIRUG $UFKLYDO 3URFHVVLQJ 6HTXHQFH�
� 0L[ D VLQJOH WUD\ RI DPPRQLXP WKLRVXOIDWH�EDVHG IL[ �UDSLG W\SH�
ZLWKRXW KDUGHQHU DW WZLFH WKH QRUPDO ZRUNLQJ VWUHQJWK� )RU H[�
DPSOH� LI WKH PDQXIDFWXUHU UHFRPPHQGV D ZRUNLQJ GLOXWLRQ RI
RQH SDUW FRQFHQWUDWH WR HLJKW SDUWV ZDWHU� PL[ RQH SDUW FRQFHQ�
WUDWH WR IRXU SDUWV ZDWHU�

� :KHQ WKH SULQW LV UHDG\ WR IL[� WUDQVIHU LW WR WKH IL[LQJ WUD\� DQG
DJLWDWH LW IRU �� VHFRQGV RQO\� 7LPLQJ LV YHU\ LPSRUWDQW� LW LV HDV\
WR XQGHU� RU RYHUIL[�

� 7UDQVIHU WR D IUHVK ZDWHU ULQVH IRU � PLQXWHV� DQG WKHQ SURFHHG
ZLWK WKH ZDVKLQJ DLG DQG WKH ILQDO ZDVK�

� 7KH ILQDO ZDVK FDQ EH D VKRUW DV �� PLQXWHV �WR EH FRQILUPHG E\
WHVWLQJ³VHH WKH VHFWLRQ ´:DVKLQJ 7HVWµ RQ SDJH ��� IRU PRUH
LQIRUPDWLRQ��

/LPLW WKH FDSDFLW\ RI WKH IL[ IRU DUFKLYDO SURFHVVLQJ WR QR PRUH WKDQ
�� � ð ���LQFK SULQWV SHU OLWHU RI ZRUNLQJ VROXWLRQ� $IWHU WKLV� \RX
FDQ GLOXWH WKH VROXWLRQ WR QRUPDO ZRUNLQJ VWUHQJWK DQG FRQWLQXH WR
XVH LW IRU QRQDUFKLYDO SURFHVVLQJ�

7HVWLQJ )L[HU

7KH DPRXQW RI GLVVROYHG VLOYHU FRPSRXQGV LQ D IL[LQJ VROXWLRQ
GHWHUPLQHV WKH H[KDXVWLRQ RI WKDW VROXWLRQ� :KHQ WKH VLOYHU
FRQFHQWUDWLRQ UHDFKHV � JUDPV SHU OLWHU� WKH VROXWLRQ IRUPV LQVROXEOH
VLOYHU FRPSRXQGV� 7KHVH VLOYHU FRPSRXQGV FDQ EH DEVRUEHG E\ WKH
HPXOVLRQ DQG ILEHUV RI D SULQW DQG DUH GLIILFXOW� LI QRW LPSRVVLEOH� WR
ZDVK RXW�

<RX FDQ WHVW IRU H[FHVV VLOYHU LQ D WUD\ RI IL[HU ZLWK D SRWDVVLXP
LRGLGH VROXWLRQ� :KHQ WKH GLVVROYHG VLOYHU LQ D IL[HU UHDFKHV XQVDIH
OHYHOV� WKH WHVW VROXWLRQ IRUPV D PLON\ \HOORZ�ZKLWH SUHFLSLWDWH RI
VLOYHU LRGLGH�

$ IL[LQJ WHVW VROXWLRQ� +\SR�&KHN� LV DYDLODEOH IURP (GZDO
6FLHQWLILF 3URGXFWV� 7R XVH� DGG D GURS RU WZR RI WKH WHVW VROXWLRQ WR
DERXW DQ RXQFH RI WKH IL[ WR EH WHVWHG� 7KH IRUPDWLRQ RI D SUHFLSL�
WDWH LQ D VRGLXP WKLRVXOIDWH IL[LQJ VROXWLRQ LQGLFDWHV H[KDXVWLRQ� )RU
DQ DPPRQLXP WKLRVXOIDWH�EDVHG IL[� H[KDXVWLRQ LV LQGLFDWHG LI D
SUHFLSLWDWH IRUPV DQG GRHVQ·W GLVDSSHDU LQ WZR RU WKUHH VHFRQGV�


 7KH ,OIRUG 3KRWR ,QVWUXFWRU 1HZVOHWWHU �6SULQJ� ����� S� ���
� *UDQW +DLVW� 0RGHUQ 3KRWRJUDSKLF 3URFHVVLQJ YROXPH � �:LOH\�,QWHUVFLHQFH�
� ������ S� ����
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7KH )L[HU 7HVW 6ROXWLRQ IRUPXOD �.RGDN )7��� OLVWHG LQ
$SSHQGL[ ) SHUIRUPV WKH VDPH IXQFWLRQ DV +\SR�&KHN� 7R XVH� DGG
ILYH GURSV RI )7�� WR D VROXWLRQ RI ILYH GURSV RI IL[HU DQG ILYH GURSV
RI ZDWHU� 7KH IRUPDWLRQ RI DQ REYLRXV SUHFLSLWDWH LQGLFDWHV
H[KDXVWLRQ� $ VOLJKW FORXGLQHVV LVQ·W DQ LQGLFDWLRQ RI H[KDXVWLRQ�

)RU DUFKLYDO SURFHVVLQJ� D IL[LQJ WHVW VROXWLRQ LV KHOSIXO RQO\ IRU
WKH ILUVW EDWK RI D WZR�EDWK VRGLXP WKLRVXOIDWH IL[HU� 7KH VLQJOH�EDWK
DPPRQLXP WKLRVXOIDWH IL[LQJ WHFKQLTXH UHTXLUHV WKDW \RX FDUHIXOO\
PRQLWRU WKH QXPEHU RI SULQWV \RX IL[ LQ LW�

5HVLGXDO 6LOYHU 7HVW

,I D SULQW LV IL[HG IRU WRR ORQJ RU QRW IRU ORQJ HQRXJK� WKH UHVLGXDO
VLOYHU WHVW VROXWLRQV �.RGDN 67�� RU WKH DOWHUQDWLYH JLYHQ LQ
$SSHQGL[ )� ZLOO LQGLFDWH LW� 7KLV WHVW ZRUNV RQ WKH SULQFLSOH WKDW D
WRQHU ZLOO FRPELQH ZLWK HYHQ WKH LQYLVLEOH VLOYHU LQ D SULQW HPXOVLRQ
WR FUHDWH D YLVLEOH FRORU� 7KH SURFHGXUH IRU WKH UHVLGXDO VLOYHU WHVW LV
DV IROORZV�
� $IWHU WKH ILQDO ZDVK� EORW WKH VXUIDFH ZDWHU RII RI WKH SULQW WR EH
WHVWHG�

� 3ODFH D GURS RI WKH WHVW VROXWLRQ RQ WKH ZKLWH PDUJLQ�

� $IWHU � PLQXWHV� ULQVH RII WKH H[FHVV WHVW VROXWLRQ� $Q\ VWDLQ RWKHU
WKDQ D VOLJKW FUHDP FRORU �IRU 67��� RU IDLQW SLQN �IRU WKH DOWHU�
QDWLYH WHVW VROXWLRQ� LQGLFDWHV WKH SUHVHQFH RI UHVLGXDO VLOYHU FRP�
SRXQGV WKDW ZLOO HYHQWXDOO\ GLVFRORU WKH SULQW�

,I WKH WHVW LV SRVLWLYH� \RX FDQ UHIL[ D SULQW LQ D IUHVK EDWK RI
QRQKDUGHQLQJ VRGLXP WKLRVXOIDWH IL[HU IRU � PLQXWHV� 7HVW DJDLQ
DIWHU ZDVKLQJ WR FRQILUP WKDW WKH VLOYHU LV QRZ JRQH�

5,16( $1' :$6+,1* $,'

$IWHU IL[LQJ� ULQVH WKH SULQW LQ UXQQLQJ ZDWHU IRU � WR � PLQXWHV WR
UHPRYH DV PXFK H[FHVV IL[ DV SRVVLEOH� 7KLV PDNHV WKH MRE RI WKH
ZDVKLQJ DLG HDVLHU�

$ ZDVKLQJ DLG LV D IRUPXODWLRQ RI VDOWV WKDW SURPRWHV DQ LRQ
H[FKDQJH ZLWK WKLRVXOIDWH FRPSRXQGV WR PDNH WKHP PRUH ZDWHU�
VROXEOH� $OWKRXJK WKH YDULRXV ZDVKLQJ DLGV DYDLODEOH FRPPHUFLDOO\
KDYH QDPHV OLNH +\SR &OHDULQJ $JHQW DQG )L[HU 5HPRYHU� WKH
DFWXDO SURFHVV QHLWKHU FOHDUV QRU UHPRYHV UHVLGXDO IL[� :DVKLQJ DLGV
RQO\ LPSURYH WKH HIILFLHQF\ RI WKH ILQDO ZDVK� WKH\ GRQ·W HOLPLQDWH
WKH QHHG IRU LW�

:DVKLQJ DLGV DUH DOVR LPSRUWDQW EHFDXVH WKH\ LQFUHDVH WKH
DONDOLQLW\ RI WKH ILQDO ZDVK� 7KH PRUH DONDOLQH WKH ZDVK ZDWHU� WKH
PRUH HIIHFWLYH WKH ZDVK� 7KLV LV HVSHFLDOO\ LPSRUWDQW EHFDXVH WDS
ZDWHU LQ PDQ\ PXQLFLSDOLWLHV LV EHFRPLQJ LQFUHDVLQJO\ DFLGLF�

)RU DUFKLYDO SXUSRVHV� GRXEOH WKH WLPH UHFRPPHQGHG E\ WKH
ZDVKLQJ DLG PDQXIDFWXUHU� ,Q JHQHUDO� WKLV PHDQV � WR � PLQXWHV IRU
ILOP DQG XS WR � PLQXWHV IRU SULQWV�

:$6+,1*

7KH IDFW WKDW WKH VLOYHU GLVRGLXP �RU VLOYHU GLDPPRQLXP� OHIW LQ WKH
HPXOVLRQ DIWHU IL[LQJ LV ZDWHU�VROXEOH GRHV QRW PHDQ WKDW LW LV JRQH
IURP WKH SULQW RU WKH ILOP� 1RU GRHV LW PHDQ WKDW DQ\ H[FHVV
WKLRVXOIDWH OHIW EHKLQG LV JRQH HLWKHU� HYHQ DIWHU XVLQJ D ZDVKLQJ DLG�



��� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

5HPRYLQJ WKHVH FRQWDPLQDQWV LV WKH SXUSRVH RI ZDVKLQJ� :DVKLQJ LV
D SURFHVV RI GLIIXVLRQ DQG SURJUHVVLYH GLOXWLRQ� )UHVK ZDWHU HQWHUV
WKH ZDVKLQJ V\VWHP� IRUPV D VROXWLRQ ZLWK WKH FKHPLFDOV GLIIXVLQJ
RXW RI WKH SULQW HPXOVLRQ DQG SDSHU EDFNLQJ� DQG WKHQ OHDYHV�

,GHDOO\� ZDVKLQJ VKRXOG FRQWLQXH XQWLO WKH HPXOVLRQ DQG SDSHU
ILEHUV LQ D SULQW FRQWDLQ QR JUHDWHU D FRQFHQWUDWLRQ RI VLOYHU VDOWV
DQG UHVLGXDO WKLRVXOIDWH WKDQ WKH IUHVK ZDWHU HQWHULQJ WKH V\VWHP� ,Q
IDFW� WKLV LV DQ LPSRVVLEOH JRDO� DQG \RX VKRXOG ZDVK IRU RQO\ DV ORQJ
DV \RXU SXUSRVHV UHTXLUH� 7KH WZR PRVW LPSRUWDQW IDFWRUV WR
FRQVLGHU LQ GHWHUPLQLQJ D ZDVKLQJ WLPH DUH ZDWHU WHPSHUDWXUH DQG
ZDWHU IORZ�

:DWHU 7HPSHUDWXUH

7KH ZDUPHU WKH ZDVK ZDWHU� WKH PRUH HIIHFWLYH LW LV LQ UHPRYLQJ
UHVLGXDO FKHPLFDOV� :DWHU WKDW LV WRR ZDUP� KRZHYHU� FDQ VRIWHQ DQ
HPXOVLRQ DQG FDXVH GDPDJH� VXFK DV H[FHVVLYH JUDLQ FOXPSLQJ LQ
ILOP DQG HYHQ WKH VHSDUDWLRQ RI D SULQW·V HPXOVLRQ IURP LWV SDSHU
EDVH� :DVK ZDWHU WKDW LV WRR ZDUP FDQ DOVR UHPRYH WKH HIIHFW RI
FHUWDLQ WRQHUV VXFK DV VHOHQLXP� 7KH PRVW HIIHFWLYH FRPSURPLVH IRU
ZDVK ZDWHU WHPSHUDWXUH LV EHWZHHQ ��q DQG ��q )�

:DWHU )ORZ

7KH SXUSRVH RI ZDWHU IORZ LQ ZDVKLQJ SULQWV LV JHQHUDOO\ PLVXQGHU�
VWRRG� 0DQ\ SULQW ZDVKLQJ V\VWHPV UHO\ RQ D UDSLG IORZ UDWH WR
DJLWDWH WKH SULQWV� VR PRVW SKRWRJUDSKHUV DVVXPH WKDW WKH JUHDWHU
WKH YROXPH RI ZDWHU SDVVLQJ RYHU WKH PDWHULDO EHLQJ ZDVKHG� WKH
EHWWHU� ,Q IDFW� ZDWHU SDVVLQJ RYHU DQ HPXOVLRQ WRR UDSLGO\ GRHVQ·W
DOORZ WLPH IRU WKH UHVLGXDO FKHPLFDOV WR GLIIXVH LQWR VROXWLRQ�
DFWXDOO\ UHGXFLQJ ZDVKLQJ HIILFLHQF\�

7KHUH DUH YHU\ IHZ VWDQGDUGV IRU ZDWHU IORZ� .RGDN UHFRP�
PHQGV D UDWH VXIILFLHQW WR FRPSOHWHO\ ILOO WKH ZDVKHU LQ ILYH
PLQXWHV�
 <RX FDQ WHVW WKH UDWH RI ZDWHU IORZ LQ \RXU DSSDUDWXV E\
DGGLQJ VHYHUDO GURSV RI IRRG FRORULQJ WR WKH ZDVK ZDWHU DQG WLPLQJ
KRZ ORQJ LW WDNHV WR GLVDSSHDU� 7KLV WHVW ZLOO DOVR UHYHDO LI WKHUH DUH
DUHDV LQ \RXU ZDVKLQJ V\VWHP ZKHUH ZDWHU GRHVQ·W FLUFXODWH DV
HIILFLHQWO\ DV LW VKRXOG� OHDYLQJ HGGLHV RI G\H FRORUDWLRQ DIWHU WKH UHVW
RI WKH ZDVK ZDWHU WXUQV FOHDU�

<RX FDQ·W UHO\ RQ D IORZ UDWH DORQH� KRZHYHU� WR WHOO \RX ZKHWKHU
ILOP RU SULQWV DUH DGHTXDWHO\ ZDVKHG� )RU WKDW� \RX PXVW XVH WKH
UHVLGXDO WKLRVXOIDWH WHVW GHVFULEHG ODWHU LQ WKLV FKDSWHU� 2QO\ WKURXJK
WHVWLQJ FDQ \RX HVWDEOLVK WKH EHVW IORZ UDWH IRU \RXU SULQW ZDVKLQJ
V\VWHP�

)LOP :DVKLQJ

<RX FDQ ZDVK ILOP VLPSO\ DQG HFRQRPLFDOO\� /HDYH WKH ILOP RQ WKH
GHYHORSLQJ UHHOV RU KDQJHUV DQG LQ WKH GHYHORSLQJ WDQN� )LOO WKH
WDQN ZLWK ZDVK ZDWHU� DJLWDWH IRU DERXW �� VHFRQGV� DQG GXPS�
5HSHDW WKLV �� WLPHV� ,W LV LPSRUWDQW WR DOORZ DW OHDVW �� VHFRQGV
EHWZHHQ WKH ILOO DQG WKH GXPS WR DOORZ WKH UHVLGXDO FKHPLFDOV LQ WKH
HPXOVLRQ WR GLIIXVH RXW LQWR VROXWLRQ�

)RU WUD\�GHYHORSHG VKHHW ILOP� HLWKHU WUDQVIHU WKH ILOP WR
KDQJHUV DQG D WDQN IRU ZDVKLQJ� RU ILOO WZR WUD\V ZLWK ZDVK ZDWHU�


 &RQVHUYDWLRQ RI 3KRWRJUDSKV � .RGDN 3XEOLFDWLRQ )���� S� ���
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DQG WUDQVIHU EDFN DQG IRUWK HYHU\ �� VHFRQGV� 'XPS DQG UHILOO WKH
HPSW\ WUD\ XQWLO \RX KDYH FRPSOHWHG �� WUDQVIHUV�

$ FRQYHQLHQW ZD\ WR ZDVK ILOP LV WR ILOO FRQWDLQHUV DKHDG RI WLPH
ZLWK ZDWHU DW WKH SURSHU WHPSHUDWXUH� 3ODVWLF JDOORQ MXJV DUH LGHDO
IRU WKLV SXUSRVH� 7KLV WHFKQLTXH SURWHFWV \RX IURP SRVVLEOH
WHPSHUDWXUH IOXFWXDWLRQV DW WKH IDXFHW DQG FDQ VDYH FRQVLGHUDEOH
DPRXQWV RI ZDWHU� $ TXLFN FDOFXODWLRQ VKRZV WKDW D FRPSOHWH ZDVK RI
��PP ILOP LQ D VWDQGDUG IRXU�UHHO GHYHORSLQJ WDQN WDNHV OHVV WKDQ
WKUHH JDOORQV RI ZDWHU�

3ULQW :DVKLQJ

,W LV GLIILFXOW� LI QRW LPSRVVLEOH WR UHPRYH WKH ODVW WUDFHV RI UHVLGXDO
FKHPLFDOV IURP SKRWRJUDSKLF SDSHU� 7KH SULQW HPXOVLRQ DQG WKH
ILEHUV LQ WKH SDSHU EDVH UHWDLQ UHVLGXDO WKLRVXOIDWH WHQDFLRXVO\� ,Q
DGGLWLRQ� DQ XQGHUIL[HG RU RYHUIL[HG SULQW DOVR FRQWDLQV LQFRPSOHWH�
O\ UHPRYHG RU UHGHSRVLWHG VLOYHU FRPSRXQGV WKDW DUH RQO\ SDUWLDOO\
VROXEOH LQ ZDWHU�

0DQ\ GHYLFHV VROG WRGD\ FODLP WR EH ´DUFKLYDOµ SULQW ZDVKHUV�
$OWKRXJK \RX VKRXOG LQYHVWLJDWH WKH PHULWV RI HDFK SURGXFW
LQGLYLGXDOO\� DOO WKDW WKH EHVW RI WKHVH GHYLFHV RIIHU LV FRQYHQLHQFH�
<RX FDQ FRQVWUXFW D FRPSOHWHO\ VDWLVIDFWRU\ SULQW ZDVKHU XVLQJ WKH
ODUJHVW DYDLODEOH SULQW WUD\ DQG DQ LQH[SHQVLYH WUD\ VLSKRQ�

)LJXUH ����
5HGXFWLRQ� ���

7KH PRVW LPSRUWDQW IXQFWLRQ RI WKH SULQW ZDVKHU LV WR FLUFXODWH
ZDVK ZDWHU HYHQO\ DURXQG WKH SULQWV� 7KH PRUH H[SHQVLYH SULQW
ZDVKHUV GR WKLV DXWRPDWLFDOO\� EXW \RX FDQ DFKLHYH WKH VDPH UHVXOW
E\ VORZO\ VKXIIOLQJ WKH SULQWV LQ D WUD\ ZLWK UXQQLQJ ZDWHU� $Q
LQYHUWHG JODVV LQ WKH FHQWHU RI WKH WUD\ NHHSV WKH SULQWV IURP
FOXPSLQJ LQ WKH PLGGOH�

)LJXUH ��� 3ULQW ZDVKLQJ DSSDUDWXV�

$ WUD\ DQG LQH[SHQVLYH VLSKRQ PDNH
DQ H[FHOOHQW GHYLFH WR ZDVK SULQWV DV

ORQJ DV \RX NHHS WKH SULQWV PRYLQJ�

1RWH WKH LQYHUWHG JODVV LQ WKH PLGGOH
RI WKH WUD\ WR NHHS WKH SULQWV IURP

FOXPSLQJ WRJHWKHU�
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3ULQW %ULJKWHQHUV DQG :DVKLQJ

0DQ\ SULQWLQJ SDSHUV KDYH D OD\HU RI IOXRUHVFHQW ´EULJKWHQHUVµ
EHWZHHQ WKH HPXOVLRQ OD\HU DQG WKH EDVH PDWHULDO� 7KLV OD\HU LQ�
FUHDVHV WKH SDSHU·V OLJKW UHIOHFWDQFH DQG PDNHV WKH SULQW KLJKOLJKWV
DSSHDU ZKLWHU DQG EULJKWHU�

,Q WKH SDVW� VRPH SDSHUV VXFK DV ,OIRUG·V *DOOHULH� ZHUH QRWRULRXV
IRU KDYLQJ WKH EULJKWHQHUV ZDVK RXW GXULQJ DQ RYHUO\ ORQJ ZDVK�
OHDYLQJ WKH GU\ SULQW ORRNLQJ GXOO DQG ZLWK D FUHDP FRORUHG SDSHU
EDVH LQVWHDG RI EULOOLDQW ZKLWH� :KLOH WKLV SUREOHP VHHPV WR KDYH
EHHQ VROYHG E\ PRVW PDQXIDFWXUHUV� LW GRHVQ·W KXUW WR NQRZ LI \RXU
SULQWV KDYH D EULJKWHQLQJ OD\HU DQG WR FRQILUP WKDW ZDVKLQJ KDVQ·W
GDPDJHG LW�

7R GLVFRYHU WKH SUHVHQFH RI D EULJKWHQLQJ OD\HU� H[DPLQH \RXU SULQWV
LQ D GDUN URRP XQGHU DQ XOWUD�YLROHW ´EODFNµ OLJKW� ,QH[SHQVLYH EXOEV
WKDW ILW LQWR RUGLQDU\ LQFDQGHVFHQW IL[WXUHV DUH DYDLODEOH DW PRVW
KDUGZDUH RU KRPH VXSSO\ VWRUHV� $ SULQW ZLWK EULJKWHQHUV KDV D
GLVWLQFWLYH ´EOXLVKµ JORZ WR LW� ,I D EULJKWHQLQJ OD\HU KDV EHHQ GDP�
DJHG E\ RYHU ZDVKLQJ� WKH EOXLVK JORZ ZLOO DSSHDU EORWFK\ DQG
XQHYHQ� HVSHFLDOO\ DW WKH HGJHV�

:DVKLQJ 7HVW

7KH RQO\ ZD\ WR EH VXUH WKDW D SULQW LV DGHTXDWHO\ ZDVKHG LV WR WHVW
LW ZLWK WKH UHVLGXDO K\SR WHVWLQJ IRUPXOD �.RGDN +7��� JLYHQ LQ
$SSHQGL[ )� 7KLV WHVW XVHV DFLGLILHG VLOYHU QLWUDWH WR FUHDWH D \HOORZ
VWDLQ RQ HPXOVLRQV FRQWDLQLQJ DQ XQDFFHSWDEOH DPRXQW RI WKLRVXO�
IDWHV�

:DVKLQJ 7HVW 3URFHGXUH

%HFDXVH WKH VWDLQ SURGXFHG E\ WKH +7�� WHVW LV IDLQW DQG HDVLO\
REVFXUHG E\ WKH WRQHV RI D W\SLFDO SULQW� \RX PXVW WHVW D VHSDUDWH
VKHHW RI SDSHU SUHSDUHG HVSHFLDOO\ IRU WHVWLQJ�
� 3URFHVV DQ XQH[SRVHG VKHHW RI SULQWLQJ SDSHU LQ WKH VDPH ZD\
WKDW \RX ZRXOG DQ\ RWKHU DUFKLYDO SULQW�

� $IWHU D ���PLQXWH ZDVK� EORW WKH VXUIDFH ZDWHU RII WKH WHVW VKHHW
DQG SODFH D GURS RI +7�� VROXWLRQ LQ WKH PLGGOH RI WKH SDSHU�
3ULQWV ZDVK IURP WKH HGJHV LQ� VR WKH FHQWHU LV WKH ODVW DUHD WR ZDVK
FRPSOHWHO\�

� $IWHU � PLQXWHV LQ VXEGXHG OLJKW� IOXVK WKH SULQW ZLWK D PLOG VDOW
ZDWHU VROXWLRQ� 7KH SUHVHQFH RI DQ\WKLQJ PRUH WKDQ D VOLJKW \HO�
ORZ VWDLQ LQGLFDWHV XQDFFHSWDEOH DPRXQWV RI UHVLGXDO WKLRVXOIDWH�

� &RQWLQXH WR WHVW DW ���PLQXWH LQWHUYDOV XQWLO \RX DFKLHYH DQ DF�
FHSWDEOH VWDLQ� 7KH OHQJWK RI WLPH WKLV WDNHV LV \RXU DUFKLYDO
SULQW ZDVKLQJ WLPH� DVVXPLQJ WKH VDPH FRQGLWLRQV RI ZDWHU IORZ
DQG WHPSHUDWXUH� 5RXJKO\ KDOI RI WKLV WLPH LV DGHTXDWH IRU ZDVK�
LQJ QRQDUFKLYDO SULQWV�

7KH VWDLQ FUHDWHG E\ WKH +7�� VROXWLRQ ZLOO FRQWLQXH WR GDUNHQ DIWHU
� PLQXWHV� 7R SUHVHUYH WKH \HOORZ VWDLQ DV LW LV� UHIL[ DQG UHZDVK WKH
WHVW VKHHW� 3UHVHUYLQJ WKH WHVW VWDLQ LV QRW QRUPDOO\ QHFHVVDU\�
DOWKRXJK \RX PLJKW ZDQW WR NHHS LW IRU \RXU UHFRUGV�

6HYHUDO FRPSDQLHV VHOO D ´K\SR HVWLPDWRU�µ ZKLFK LV EDVLFDOO\ D
SULQWHG VKHHW RI SDSHU RU FOHDU SODVWLF WKDW DSSUR[LPDWHV WKH VWDLQV
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\RX VHH DW GLIIHUHQW FRQFHQWUDWLRQV RI UHVLGXDO WKLRVXOIDWH� 7KH
XVHIXOQHVV RI WKHVH GHYLFHV LV OLPLWHG EHFDXVH DOO EXW WKH IDLQWHVW
VWDLQV LQGLFDWH WKDW WKH SULQW UHTXLUHV PRUH ZDVKLQJ�

3267 75($70(17

$IWHU SURFHVVLQJ D SULQW� \RX FDQ WUHDW LW WR SURWHFW WKH LPDJH VLOYHU
IURP SRVW SURFHVVLQJ GDPDJH FDXVHG E\ UHVLGXDO VXOIXU IURP
LQFRPSOHWHO\ ZDVKHG IL[HU RU R[LGL]LQJ DWPRVSKHULF JDVHV �PRVWO\
VXOIXU GLR[LGH�� )UHTXHQWO\� FHUWDLQ WRQHUV DUH XVHG IRU WKLV SXUSRVH�
DV WKH\ FRPELQH D VWDEOH PDWHULDO ZLWK WKH LPDJH VLOYHU WR FUHDWH D
FRPSRXQG WKDW LV PRUH UHVLVWDQW WR VXOIXU R[LGDWLRQ WKDQ WKH VLOYHU
DORQH� 3UREDEO\ WKH PRVW VXFFHVVIXO WRQHU IRU SURGXFLQJ D SHUPD�
QHQW LPDJH LV VHSLD EHFDXVH WKH VLOYHU VXOILGH SULQW FDQQRW EH
IXUWKHU GHJUDGHG E\ DGGLWLRQDO VXOIXU FRPSRXQGV� 0RVW SKRWRJUD�
SKHUV GR QRW XVH VHSLD WRQLQJ IRU DUFKLYDO SULQWV� KRZHYHU� EHFDXVH
RI WKH GUDVWLF FRORU FKDQJH WKDW WDNHV SODFH�

7KH IROORZLQJ WRQHUV LPSURYH WKH VWDELOLW\ RI SULQWV� VHSLD�
VHOHQLXP� FRPELQDWLRQ VHOHQLXP�VXOILGH� SRO\VXOILGH� DQG DOO JROG
WRQLQJ IRUPXODV� 7KH PDMRU GUDZEDFN WR PRVW RI WKHVH IRUPXODV LV
WKH SRWHQWLDOO\ XQZDQWHG FRORU FKDQJH� 7KUHH WRQHUV WKDW HQKDQFH
WKH SHUPDQHQFH RI SULQWV ZLWKRXW QHFHVVDULO\ FDXVLQJ D QRWLFHDEOH
FRORU FKDQJH DUH VHOHQLXP WRQHU� RQH RI WKH JROG IRUPXODV� DQG
SRO\VXOILGH WRQHUV� ,Q DGGLWLRQ� VHYHUDO FRPSDQLHV PDUNHW LPDJH
VWDELOL]LQJ VROXWLRQV WKDW GRQ·W WRQH D SULQW� EXW DFW DV D EXIIHU WR
SUHYHQW VXOIXU IURP R[LGL]LQJ WKH LPDJH VLOYHU LQ EODFN�DQG�ZKLWH
HPXOVLRQV�

6HOHQLXP 7RQLQJ

$OWKRXJK VHOHQLXP LV FKHPLFDOO\ UHODWHG WR VRGLXP VXOILGH �WKH
DFWLYH LQJUHGLHQW LQ VHSLD WRQHU�� VHOHQLXP WRQHU SURGXFHV RQO\ D
PLOG GHHSHQLQJ RI WKH VKDGRZV ZKHQ LW LV KLJKO\ GLOXWHG� 7KLV�
DORQJ ZLWK WKH SURWHFWLRQ DGGHG E\ WKH VHOHQLXP FRPELQLQJ ZLWK
WKH LPDJH VLOYHU� PDNHV VHOHQLXP WRQLQJ SRSXODU ZLWK SKRWRJUD�
SKHUV PDNLQJ DUFKLYDO SULQWV�

:LWK VHOHQLXP� WKH WRQLQJ �DQG WKHUHIRUH DQ\ SURWHFWLRQ�
SULPDULO\ WDNHV SODFH LQ WKH DUHDV RI JUHDWHVW GHQVLW\ LQ WKH LPDJH�
OHDYLQJ WKH KLJKOLJKWV LQ WKH SULQW UHODWLYHO\ XQSURWHFWHG� )RU WKLV
UHDVRQ� RUJDQL]DWLRQV FRQFHUQHG ZLWK WKH KLJKHVW VWDQGDUGV RI
LPDJH SHUPDQHQFH UHFRPPHQG RWKHU SRVW WUHDWPHQWV DV PRUH
HIIHFWLYH WKDQ VHOHQLXP WRQLQJ�

7R XVH IRU SURWHFWLRQ� IROORZ WKH GLUHFWLRQV RXWOLQHG IRU
VHOHQLXP WRQLQJ LQ &KDSWHU �� DGGLQJ RQO\ �� WR �� PO RI VHOHQLXP
WRQHU FRQFHQWUDWH WR WKH WRQLQJ VROXWLRQ� $W WKLV ORZHU FRQFHQWUD�
WLRQ� WRQLQJ WDNHV SODFH YHU\ VORZO\� DQG LW LV HDVLHU WR UHPRYH WKH
SULQW EHIRUH D QRWLFHDEOH FRORU FKDQJH WDNHV SODFH� <RX FDQ WRQH
ZLWK VHOHQLXP HLWKHU LPPHGLDWHO\ DIWHU IL[LQJ D SULQW �IROORZHG E\
WKH ILQDO ZDVK� RU DIWHU WKH ILQDO ZDVK �IROORZHG E\ DQRWKHU
WUHDWPHQW ZLWK ZDVKLQJ DLG DQG D ZDVK��

*ROG 7RQLQJ

&KHPLFDOO\� JROG LV FRQVLGHUHG D QREOH PHWDO IRU LWV UHVLVWDQFH WR
FRPELQDWLRQ ZLWK RWKHU FRPSRXQGV� 7KLV PHDQV WKDW JROG ZRQ·W
WDUQLVK WKH ZD\ WKDW VLOYHU GRHV ZKHQ H[SRVHG WR DWPRVSKHULF VXOIXU�
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/LNH VHOHQLXP� KRZHYHU� WKH JROG ERQGV ZLWK WKH VLOYHU LQ SURSRU�
WLRQ WR WKH LPDJH·V GHQVLW\� JLYLQJ D SULQW PRUH SURWHFWLRQ LQ WKH
VKDGRZV WKDQ WKH KLJKOLJKWV�

7KH .RGDN *3�� WRQHU IRUPXOD OLVWHG LQ $SSHQGL[ ) SURYLGHV
WKH SURWHFWLYH FRDWLQJ RI JROG ZLWK D PLQLPXP RI FRORU FKDQJH�
XVXDOO\ D VOLJKW EOXH FRORU LQ WKH VKDGRZV� 6RPH SKRWRJUDSKHUV DOVR
FODLP WKDW WKH *3�� IRUPXOD LQFUHDVHV WKH VHSDUDWLRQ RI WRQHV LQ WKH
KLJKOLJKWV� DOWKRXJK WKLV GRHVQ·W VHHP WR EH WUXH IRU DOO SDSHUV RU LQ
DOO VLWXDWLRQV� ,Q DGGLWLRQ� WKH *3�� IRUPXOD LV XQLTXH DPRQJ JROG
WRQLQJ IRUPXODV LQ WKDW LW FRQWDLQV SRWDVVLXP WKLRF\DQDWH� WKH DFWLYH
LQJUHGLHQW LQ PRVW LPDJH VWDELOL]LQJ VROXWLRQV� 7KLV DGGV DGGLWLRQDO
SURWHFWLRQ WR WKH LPDJH IURP VXOIXU FRQWDPLQDWLRQ EH\RQG WKDW RI
WKH JROG LWVHOI�

3RO\VXOILGH 7RQLQJ

,Q UHFHQW \HDUV� SRO\VXOILGH WRQHUV KDYH JDLQHG SRSXODULW\ DV DQ
DUFKLYDO SRVW WUHDWPHQW IRU WZR UHDVRQV� )LUVW� WKH WRQHU FRPELQHV
ZLWK DOO WKH LPDJH VLOYHU� KLJKOLJKWV DQG VKDGRZV� DW WKH VDPH UDWH�
PHDQLQJ WKDW DOO SDUWV RI WKH SULQW DUH HTXDOO\ SURWHFWHG DQG WKDW
WKH FRQWUDVW RI WKH SULQW LV QRW DIIHFWHG� 6HFRQG� WKH SULQW LV IXOO\
SURWHFWHG DIWHU RQO\ D VKRUW WLPH� PHDQLQJ WKDW DUFKLYDO WUHDWPHQW
FDQ VWRS EHIRUH D QRWLFHDEOH FRORU FKDQJH RFFXUV LQ WKH LPDJH�

.RGDN %URZQ 7RQHU� $JID 9LUDGRQ �XVHG DW KDOI WKH QRUPDO
VWUHQJWK�� DQG WKH .RGDN 7�� SRO\VXOILGH IRUPXOD OLVWHG LQ
$SSHQGL[ ) DOO ZRUN HTXDOO\ ZHOO� 7R XVH DV D SRVW WUHDWPHQW
ZLWKRXW VLJQLILFDQW FRORU FKDQJH� DJLWDWH WKH SULQW LQ WKH WRQLQJ
VROXWLRQ DW URRP WHPSHUDWXUH IRU � PLQXWH DQG WKHQ LPPHGLDWHO\
WUDQVIHU WKH SULQW WR D VROXWLRQ RI ��� JUDPV RI VRGLXP VXOILWH SHU
OLWHU RI ZDWHU �D ��� VROXWLRQ� IRU � PLQXWH WR SUHYHQW DQ\ IXUWKHU
FRORU FKDQJH ZKLOH WKH SULQW LV ZDVKLQJ�

,PDJH 6WDELOL]LQJ 6ROXWLRQV

7KHUH DUH QRZ RQ WKH PDUNHW D JURXS RI UHODWLYHO\ QHZ SURGXFWV�
ZKLFK DFW DV D EXIIHU WR SUHYHQW VXOIXU IURP DWWDFNLQJ WKH LPDJH
VLOYHU LQ EODFN�DQG�ZKLWH QHJDWLYHV DQG SULQWV� 7KH DFWLYH LQJUHGLHQW
LQ WKHVH SURGXFWV� SRWDVVLXP WKLRF\DQDWH� UHPDLQV LQ WKH SDSHU RU
ILOP HPXOVLRQ DQG RQO\ UHDFWV ZLWK VLOYHU WKDW KDV R[LGL]HG LQWR D
ZDWHU VROXEOH �DQG KHQFH IXJLWLYH� VLOYHU VXOILGH� 7KH SRWDVVLXP
WKLRF\DQDWH FRPELQHV ZLWK WKH VLOYHU VXOILGH WR IRUP VLOYHU WKLRF\D�
QDWH� ZKLFK LV LQHUW WR IXUWKHU R[LGDWLRQ�

7KUHH SURGXFWV WKDW ILW WKLV GHVFULSWLRQ DUH $JID 6LVWDQ� )XML
$J*XDUG� DQG 7HWHQDO 6WDELQDO� (DFK SURGXFW LV SDFNDJHG ZLWK
FRPSOHWH LQVWUXFWLRQV IRU LWV XVH� 7KH DGYDQWDJHV RI WKHVH LPDJH
VWDELOL]LQJ VROXWLRQV DUH�
: 7KH\ RQO\ UHDFW ZLWK LPDJH VLOYHU DIWHU WKH VLOYHU LV XQGHU DWWDFN
IURP VXOIXU FRPSRXQGV�

: 7KH\ GR QRW FKDQJH WKH LPDJH FRORU�

: <RX FDQ UHSHDW WKH WUHDWPHQW DW DQ\ WLPH ZLWKRXW ULVNLQJ GDP�
DJH WR WKH SULQW RU ILOP�

: ,W GRHV QRW PDWWHU LI D SULQW KDV EHHQ WRQHG RU QRW�
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$IWHU D SULQW KDV EHHQ ZDVKHG DQG EHIRUH LW LV WRQHG� \RX FDQ WUHDW LW
ZLWK WKH K\SR HOLPLQDWRU IRUPXOD �.RGDN +(��� SURYLGHG LQ
$SSHQGL[ )� $ PLOG VROXWLRQ RI K\GURJHQ SHUR[LGH DQG DPPRQLD�
+(�� R[LGL]HV VPDOO DPRXQWV RI WKLRVXOIDWH FRPSRXQGV LQ D SULQW�

7R XVH� SODFH SULQWV LQ D WUD\ RI IUHVKO\ PL[HG +(�� VROXWLRQ�
DQG DJLWDWH IRU � PLQXWHV� $IWHU XVH� ZDVK SULQWV IRU DQ DGGLWLRQDO
�� PLQXWHV�

$OWKRXJK LW LV HIIHFWLYH� WKHUH DUH VRPH GUDZEDFNV WR XVLQJ WKH
K\SR HOLPLQDWRU IRUPXOD�
: +(�� WHQGV WR VRIWHQ WKH SULQW HPXOVLRQ VR WKDW WKH FKDQFHV RI
GDPDJLQJ WKH SULQW VXUIDFH DUH LQFUHDVHG� 7KLV VXJJHVWV WKDW
DQRWKHU SURFHVV LV QHFHVVDU\� KDUGHQLQJ�

: +(�� WHQGV WR \HOORZ WKH EDVH RI PDQ\ SULQWLQJ SDSHUV� ZKLFK
VRPH SKRWRJUDSKHUV ILQG REMHFWLRQDEOH�

*HQHUDOO\� PRVW SKRWRJUDSKHUV GRQ·W FRQVLGHU WKH EHQHILW RI XVLQJ
+(�� ZRUWK WKH HIIRUW DQG DGGHG ULVN�

35,17 '5<,1*

,W LV SRVVLEOH WR H[HUFLVH JUHDW FDUH ZKLOH SURFHVVLQJ D SULQW DQG
WKHQ GDPDJH LW ZKLOH WKH SULQW GULHV� 7ZR WKLQJV WR DYRLG ZKHQ
GU\LQJ D SULQW DUH KHDW DQG FRQWDFW ZLWK DQ\ SRWHQWLDO FRQWDPLQD�
WLRQ VRXUFH� 7KLV PHDQV PHFKDQLFDO SULQW GU\HUV WKDW XVH D FDQYDV
EHOW WR SUHVV SULQWV DJDLQVW D KHDWHG GUXP DUH D SRRU FKRLFH IRU
DUFKLYDOO\ SURFHVVHG SULQWV� %ORWWHUV� SRSXODU ZLWK PDQ\ SKRWRJUD�
SKHUV� DUH DOVR D EDG FKRLFH EHFDXVH WKH\ DUH VXEMHFW WR FRQWDPLQD�
WLRQ IURP SUHYLRXVO\ GULHG SULQWV DQG� HYHQ ZKHQ QHZ� FDQ HPEHG
ILEHUV LQ WKH SULQW HPXOVLRQ�

2QH ZD\ WR GU\ SULQWV LV E\ FOLSSLQJ D FRUQHU RI WKH ZHW SULQW
WR D FORWKHV OLQH ZLWK D FORWKHV SLQ� $V ORQJ DV WKH FORWKHV SLQV DUH
XVHG RQO\ IRU DUFKLYDO SULQWV� WKLV PHWKRG RIIHUV WKH OHDVW SRWHQWLDO
IRU GDPDJH� 7KH RQO\ GLVDGYDQWDJHV DUH D VOLJKW LQGHQWDWLRQ RI WKH
SULQW FRUQHU KHOG ZLWK WKH SLQ DQG WKH IDFW WKDW� HVSHFLDOO\ LQ GU\
FOLPDWHV� SULQWV GULHG WKLV ZD\ WHQG WR FXUO EDGO\�

$QRWKHU GU\LQJ PHWKRG LV WR XVH ILEHUJODVV ZLQGRZ VFUHHQLQJ
VWUHWFKHG RQ D IUDPH �)LJXUH ����� )LEHUJODVV VFUHHQLQJ LV LQH[SHQ�
VLYH DQG DYDLODEOH DW PRVW KDUGZDUH VWRUHV� 7KH ILEHUJODVV GRHVQ·W
DEVRUE FKHPLFDOV DQG FDQ EH HDVLO\ ZDVKHG LI VXUIDFH FRQWDPLQDWLRQ
LV D SUREOHP�

7R GU\ SULQWV WKLV ZD\� UHPRYH WKH VXUIDFH ZDWHU ZLWK D
VTXHHJHH DQG OD\ WKH SULQW IDFH GRZQ RQ WKH VFUHHQ� ,I FXUOLQJ LV D
SUREOHP� \RX FDQ VDQGZLFK SULQWV EHWZHHQ WZR OD\HUV RI WKH VFUHHQ�
7KH ZHLJKW RI WKH IUDPH RI WKH WRS VFUHHQ ZLOO SUHYHQW FXUOLQJ� %H
VXUH WR ZDVK GU\LQJ VFUHHQV UHJXODUO\� $ VPDOO DPRXQW RI FKORULQH
EOHDFK LQ WKH ZDVK ZDWHU IROORZHG E\ D IUHVK ZDWHU ULQVH ZLOO HQVXUH
WKHLU FOHDQOLQHVV�
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)LJXUH ����
5HGXFWLRQ� ���
VHH FURS PDUNV

6800$5<

: %HFDXVH WKH VWDQGDUGV IRU DUFKLYDO SURFHVVLQJ DUH QRW FRPSOHWHO\
FOHDU DQG VXEMHFW WR FKDQJH� LW LV EHVW WR WKLQN RI DUFKLYDO SURFHV�
VLQJ DV XVLQJ WKRVH WHFKQLTXHV WKDW PD[LPL]H D SKRWRJUDSK·V
FKDQFHV IRU ORQJ�WHUP VXUYLYDO�

: 2QH UHDVRQ WR OHDUQ DERXW DUFKLYDO SURFHVVLQJ LV WR GLVFRYHU WKDW
RQO\ D VPDOO QXPEHU RI SULQWV UHTXLUH VXFK H[DFW SURFHVVLQJ DQG
WKDW \RX FDQ GHYRWH OHVV WLPH DQG IHZHU UHVRXUFHV WR WKH PHFKDQ�
LFV RI SURGXFLQJ SULQWV IRU WHPSRUDU\ SXUSRVHV�

: %HFDXVH LW LV UHODWLYHO\ HDV\ WR ZDVK ILOP DQG EHFDXVH QHJDWLYHV
DUH WKH VRXUFH PDWHULDO IRU \RXU SULQWV� \RX VKRXOG DOZD\V SUR�
FHVV ILOP IRU PD[LPXP SHUPDQHQFH�

: $OZD\V GHYHORS DQG VWRS DUFKLYDO SULQWV ZLWK IUHVK VROXWLRQV DQG
IRU WKH FRUUHFW DPRXQW RI WLPH� 7KHVH VWHSV GR QRW FRQWULEXWH
GLUHFWO\ WR WKH SULQW·V OLIH� EXW LW LV LPSRUWDQW WR PDNH WKH EHVW
SRVVLEOH SULQW LI \RX ZDQW LW WR ODVW D ORQJ WLPH�

: <RX FDQ XVH RQH RI WZR GLIIHUHQW IL[LQJ PHWKRGV IRU DUFKLYDO
SULQWV� D WZR�EDWK V\VWHP XVLQJ D VRGLXP WKLRVXOIDWH�EDVHG IL[ RU�
XQGHU OLPLWHG FLUFXPVWDQFHV� D VLQJOH EDWK RI D FRQFHQWUDWHG DP�
PRQLXP WKLRVXOIDWH�EDVHG IL[�

: 7ZR WHVWV KHOS GHWHUPLQH SURSHU IL[LQJ� 7KH IL[HU WHVW VROXWLRQ
SUHFLSLWDWHV VLOYHU LRGLGH LI WKHUH LV DQ XQDFFHSWDEOH DPRXQW RI
GLVVROYHG VLOYHU LQ WKH IL[� 7KH UHVLGXDO VLOYHU WHVW PDNHV LPSURS�
HUO\ IL[HG VLOYHU FRPSRXQGV LQ WKH HPXOVLRQ YLVLEOH E\ WRQLQJ
WKHP�

: $ ZDVKLQJ DLG SURPRWHV DQ LRQ H[FKDQJH ZLWK WKLRVXOIDWH FRP�
SRXQGV WR PDNH WKHP PRUH ZDWHU�VROXEOH DQG WR LPSURYH WKH
HIILFLHQF\ RI WKH ILQDO ZDVK� $ ZDVKLQJ DLG LV QRW D VXEVWLWXWH IRU
DGHTXDWH ZDVKLQJ�

: 3ULQW ZDVKLQJ WLPH LV DIIHFWHG E\ WKH WHPSHUDWXUH DQG WKH UDWH
RI IORZ RI WKH ZDVK ZDWHU�

: $ UHVLGXDO WKLRVXOIDWH WHVW FDQ GHWHUPLQH LI WKH ILQDO ZDVK LV DGH�
TXDWH IRU DUFKLYDO SXUSRVHV�

)LJXUH ��� 'U\LQJ SULQWV RQ ILEHU�

JODVV VFUHHQV� )LEHUJODVV VFUHHQV DUH
DQ HFRQRPLFDO ZD\ WR GU\ SULQWV

ZLWKRXW GDPDJLQJ WKHP� ,I WKH

KXPLGLW\ LV VR ORZ WKDW \RXU SULQWV
FXUO H[FHVVLYHO\ DV WKH\ GU\� VDQGZLFK

WKH ZHW SULQWV EHWZHHQ WZR VFUHHQV�
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: 6RPH WRQHUV� VXFK DV D ZHDN VROXWLRQ RI VHOHQLXP� WKH JROG SUR�
WHFWLYH IRUPXOD� RU D SRO\VXOILGH IRUPXOD XVHG DW URRP WHPSHUD�
WXUH� SURWHFW WKH LPDJH VLOYHU ZLWKRXW GUDVWLFDOO\ FKDQJLQJ SULQW
FRORU�

: ,PDJH VWDELOL]LQJ VROXWLRQV XVH SRWDVVLXP WKLRF\DQDWH WR EXIIHU
WKH LPDJH VLOYHU IURP R[LGL]LQJ VXOIXU FRPSRXQGV ZLWKRXW DOWHU�
LQJ WKH LPDJH FRORU RU FRQWUDVW�

: $ K\SR HOLPLQDWRU IRUPXOD R[LGL]HV VPDOO DPRXQWV RI UHVLGXDO
WKLRVXOIDWH FRPSRXQGV LQ D SULQW DW WKH ULVN RI VRIWHQLQJ WKH
HPXOVLRQ DQG WXUQLQJ WKH SDSHU EDVH VOLJKWO\ \HOORZ�

: +DQJLQJ ZHW SULQWV RQ D FORWKHV OLQH RU SODFLQJ WKHP IDFH GRZQ
RQ ILEHUJODVV VFUHHQV DOORZV WKHP WR GU\ ZLWKRXW KHDW DQG ZLWK
WKH OHDVW FKDQFH RI FRQWDPLQDWLRQ�
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3KRWRJUDSKHUV VSHQG ODUJH DPRXQWV RI PRQH\ RQ FDPHUDV� ILOP�
DQG SULQWLQJ SDSHU� 7KH\ GHYRWH ORQJ KRXUV LQ WKH GDUNURRP� 0DQ\
RI WKHVH VDPH SKRWRJUDSKHUV� KRZHYHU� QHJOHFW WR IROORZ WKURXJK
ZLWK WKH VDPH HIIRUW ZKHQ VWRULQJ RU GLVSOD\LQJ WKH IUXLW RI DOO WKLV
ODERU� 7KLV FKDSWHU GLVFXVVHV WKHVH ILQDO VWHSV RI WKH SULQWLQJ
SURFHVV�
: SULQW ILQLVKLQJ� VXFK DV VSRWWLQJ DQG DGGLQJ GRFXPHQWDWLRQ

: VWRULQJ QHJDWLYHV DQG SULQWV IRU PD[LPXP SHUPDQHQFH

: SUHSDULQJ D SULQW IRU GLVSOD\

35,17 ),1,6+,1*

%HIRUH SULQWV JR LQWR VWRUDJH RU DUH SXW XS IRU GLVSOD\� WKH\ VKRXOG
EH VSRWWHG� VLJQHG� DQG JLYHQ DQ\ RWKHU QHFHVVDU\ GRFXPHQWDWLRQ�
7KLV LV DOVR WKH WLPH WR PDNH GHFLVLRQV DERXW DGGLQJ D VXUIDFH
WUHDWPHQW�

6SRWWLQJ

(YHQ WKH PRVW FDUHIXO ZRUNHU·V SULQWV ZLOO KDYH D IHZ ZKLWH VSRWV
FDXVHG E\ GXVW RQ WKH QHJDWLYH ZKHQ WKH SULQW ZDV PDGH� $Q\
IRUHLJQ PDWWHU EORFNV OLJKW DQG IRUPV D ZKLWH ´VKDGRZµ RQ WKH
SULQW� 7KH SUREOHP LV OLWHUDOO\ PDJQLILHG ZKHQ \RX PDNH DQ
HQODUJHPHQW� EXW LW H[LVWV HYHQ ZKHQ \RX FRQWDFW SULQW QHJDWLYHV�

3UHVHUYDWLRQ DQG 3UHVHQWDWLRQ

&KDSWHU��
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$VLGH IURP EHLQJ VFUXSXORXVO\ FOHDQ LQ WKH GDUNURRP DQG
FDUHIXOO\ GXVWLQJ WKH QHJDWLYH EHIRUH SULQWLQJ� WKH WUDGLWLRQDO
VROXWLRQ IRU GXVW VSRWV LV D QHXWUDO FRORU G\H SDLQWHG RYHU WKH VSRW WR
PDNH LW OHVV QRWLFHDEOH� 7KLV SURFHVV LV FDOOHG VSRWWLQJ�

6RPH WUDGLWLRQDOLVWV OLNH WR PDNH WKHLU RZQ VSRWWLQJ VROXWLRQV
E\ PL[LQJ SHUPDQHQW LQN DQG JXP DUDELF� EXW FRPPHUFLDO VSRWWLQJ
G\HV DUH ZLGHO\ DYDLODEOH DQG HDV\ WR XVH� 7KH WZR PRVW SRSXODU
VSRWWLQJ SURGXFWV� 6SR7RQH IURP 5HWRXFK 0HWKRGV &RPSDQ\ DQG
7RXFKULWH IURP %HUJ &RORU�7RQH FRPH LQ VPDOO ERWWOHV RI GLIIHUHQW
VKDGHV RI JUD\� 7R XVH WKHP� PL[ VPDOO DPRXQWV IURP WKH DSSURSUL�
DWH ERWWOHV WR PDWFK WKH SDUWLFXODU FRORU RI WKH SULQW RQ ZKLFK \RX
DUH ZRUNLQJ� (DFK SURGXFW FRPHV ZLWK FRPSOHWH LQVWUXFWLRQV�

$ SUDFWLFHG KDQG FDQ VSRW D SULQW LQ VXFK D ZD\ WKDW QR WUDFHV
RI GXVW VSRWV DUH YLVLEOH XQGHU WKH PRVW FDUHIXO VFUXWLQ\� $OWKRXJK
WKLV LV D XVHIXO VNLOO� WKH UHDO JRDO RI VSRWWLQJ LV FDPRXIODJH� QRW
FRPSOHWH HUDGLFDWLRQ� )HZ SHRSOH ZLOO VWXG\ D SULQW WR GLVFRYHU \RXU
VSRWWLQJ WHFKQLTXH�

$ JHQHUDO UXOH LV WR VSRW DQ\ IODZ QRWLFHDEOH ZLWKLQ �� VHFRQGV
ZKLOH ORRNLQJ DW D ��VTXDUH�LQFK DUHD RQ D SULQW� ,JQRUH WKH VPDOO
IODZV WKDW LQYDULDEO\ DSSHDU DV \RX DUH ZRUNLQJ RQ WKH RQHV \RX
QRWLFHG ILUVW� (YHQ WKH EHVW G\HV VOLJKWO\ DOWHU WKH VXUIDFH UHIOHFWDQFH
RI WKH SULQW� VR PLQLPL]LQJ WKH DPRXQW RI VSRWWLQJ \RX GR DFWXDOO\
UHGXFHV WKH SRVVLELOLW\ WKDW D YLHZHU ZLOO QRWLFH� 0LQLPL]LQJ WKH WLPH
\RX VSHQG VSRWWLQJ DOVR UHGXFHV WKH SRVVLELOLW\ RI DFFLGHQWDOO\
KDUPLQJ WKH SULQW GXULQJ KDQGOLQJ�

6SRWWLQJ 7LSV

3UDFWLFH LV WKH EHVW ZD\ WR LPSURYH \RXU VSRWWLQJ WHFKQLTXH� .HHS
WKH IROORZLQJ VXJJHVWLRQV LQ PLQG DV \RX SUDFWLFH�
: %X\ D JRRG�TXDOLW\ UHG VDEOH EUXVK IURP DQ DUW VXSSO\ VWRUH DQG
XVH LW RQO\ IRU VSRWWLQJ� 7KH EHVW EUXVK LV RQH WKDW ZLOO IRUP DQG
KROG D SRLQW ZKHQ LW LV ZHW DQG JLYHQ D TXLFN VKDNH� 'HSHQGLQJ
RQ SUHIHUHQFH� VL]HV EHWZHHQ � DQG ���� ZRUN EHVW�

: :HDU ZKLWH FRWWRQ JORYHV WR PLQLPL]H WKH WUDQVIHU RI ILQJHU RLOV
DQG GLUW WR WKH SULQW VXUIDFH� 0RVW FDPHUD VWRUHV VHOO LQH[SHQVLYH
JORYHV VSHFLILFDOO\ IRU KDQGOLQJ SKRWRJUDSKLF PDWHULDOV�

: $IWHU \RX PL[ WKH DSSURSULDWH FRORU RI VSRWWLQJ G\H� OHW WKH PL[�
WXUH GU\ LQ D VPDOO ZKLWH SODVWLF RU SRUFHODLQ GLVK� 7R XVH� GLS
\RXU EUXVK LQ GLVWLOOHG ZDWHU DQG WRXFK WKH WLS RI WKH EUXVK WR
WKH GULHG FRORU� 2QFH WKH EUXVK DEVRUEV D VPDOO DPRXQW RI FRORU�
GDE LW RQ D SDSHU WRZHO RU D VKHHW RI ZKLWH SDSHU WR UHPRYH
DQ\ H[FHVV�

: %XLOG XS FRORU RQ WKH SULQW ZLWK D VWLSSOLQJ PRWLRQ UDWKHU WKDQ
D EUXVKLQJ VWURNH� <RX FDQ DGG D GURS RU WZR RI 3KRWR�)OR WR WKH
GLVWLOOHG ZDWHU WR PDNH DSSO\LQJ WKH G\H HDVLHU�

: ,I \RX DSSO\ WRR PXFK G\H� ZLSH LW RII LPPHGLDWHO\ ZLWK D FRWWRQ
VZDE� ,I WKH G\H GULHV� WU\ GLSSLQJ WKH VZDE LQ D ZHDN VROXWLRQ RI
QRQVXGVLQJ KRXVHKROG DPPRQLD�

: 6WUDLJKW OLQHV FDXVHG E\ VFUDWFKHV RQ WKH QHJDWLYH DUH DPRQJ WKH
KDUGHVW IODZV WR KLGH� 7U\ DSSO\LQJ WKH VSRWWLQJ G\H DW ULJKW
DQJOHV WR WKH GLUHFWLRQ RI WKH VFUDWFK�
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: 6SRWWLQJ ZRUNV EHVW RQ SULQWV WKDW KDYHQ·W EHHQ KDUGHQHG� ,I D
KDUGHQHG SULQW ZRQ·W VSRW ZHOO DQG PDNLQJ D QHZ SULQW LVQ·W DQ
RSWLRQ� XVH WKH GHKDUGHQLQJ IRUPXOD GHVFULEHG LQ WKH ´$UFKLYDO
3URFHVVLQJ )RUPXODVµ VHFWLRQ RI $SSHQGL[ )�

)L[LQJ %ODFN 6SRWV �µ3LQKROHVµ�

2QH RI WKH KDUGHVW SULQW GHIHFWV WR FRUUHFW DUH EODFN VSRWV RQ WKH
SULQW FDXVHG E\ OLJKW VKLQLQJ WKURXJK VPDOO� FOHDU DUHDV RQ WKH
QHJDWLYH GXULQJ HQODUJHPHQW� 7KHVH FOHDU DUHDV DUH FDOOHG SLQKROHV
DQG DUH FDXVHG E\ SDUWLFOHV RI GXVW WKDW VHWWOH RQ WKH ILOP VXUIDFH
GXULQJ H[SRVXUH RU E\ HPXOVLRQ GDPDJH FUHDWHG E\ JRLQJ IURP DQ
DONDOLQH ILOP GHYHORSHU WR D VWURQJ DFLG VWRS EDWK� 6RPH ILOPV�
QRWDEO\ EODFN�DQG�ZKLWH LQIUDUHG DQG VRPH JUDSKLF DUWV PDWHULDOV�
DUH HVSHFLDOO\ SURQH WR SLQKROHV GXULQJ SURFHVVLQJ�

7KHUH DUH FRPPHUFLDO SURGXFWV VROG WR UHPRYH EODFN VSRWV RQ
SULQWV VXFK DV 6SRW�2II E\ 5HWRXFK 0HWKRGV &RPSDQ\� RU \RX FDQ
XVH )DUPHU·V UHGXFHU DV GHVFULEHG LQ &KDSWHU �� ´6DOYDJH 7HFK�
QLTXHV�µ WR EOHDFK WKH EODFN VSRW RXW� $ PRUH FRQYHQLHQW DOWHUQD�
WLYH� KRZHYHU� LV D VROXWLRQ RI SRWDVVLXP RU VRGLXP LRGLGH� <RX FDQ
EX\ D VPDOO ERWWOH RI WKLV VROXWLRQ LQ PRVW SKDUPDFLHV DV ´'HFRORU�
L]HG ,RGLQH 7LQFWXUH�µ D FRPPRQ DQWLVHSWLF� 'R QRW XVH WKH
WUDGLWLRQDO GDUN�FRORUHG LRGLQH DV LW FDXVHV VWDLQV WKDW ZLOO QRW ZDVK
RXW� :RUN ZLWK WKH LRGLQH VROXWLRQ LQ WKH IROORZLQJ PDQQHU�
� :LWK HLWKHU D YHU\ ILQH EUXVK RU WKH SRLQW RI D WRRWKSLFN� DSSO\
D VPDOO GURS RI WKH LRGLQH VROXWLRQ WR DQ\ EODFN VSRWV RQ D
GU\ SULQW�

� /HW WKH SULQW VLW RYHUQLJKW RU XQWLO WKH VSRWV WXUQ FRPSOHWHO\
ZKLWH�
%OHDFKLQJ FRQWLQXHV HYHQ DIWHU WKH OLTXLG GULHV� VR WKHUH LV QR QHHG WR UHDS�
SO\ WKH VROXWLRQ� MXVW D QHHG IRU SDWLHQFH�

� 5HIL[ DQG ZDVK WKH SULQW�

� )LQDOO\� XVH VSRWWLQJ G\HV WR EOHQG WKH EOHDFKHG DUHD ZLWK WKH
VXUURXQGLQJ WRQHV RI WKH SULQW�

:LWK VRPH SUDFWLFH� \RX FDQ VXFFHVVIXOO\ UHPRYH PRVW EODFN VSRWV
IURP D SULQW�

6LJQLQJ DQG 'RFXPHQWDWLRQ

6RPH SKRWRJUDSKHUV IHHO WKDW XQWLO D SULQW LV VLJQHG� WKH SHUVRQ
ZKR FUHDWHG LW KDVQ·W IXOO\ DFFHSWHG UHVSRQVLELOLW\ IRU WKH ILQLVKHG
SURGXFW� 2WKHU SKRWRJUDSKHUV IHHO WKDW WKH GDWH� ORFDWLRQ� DQG
VXEMHFW DUH HVVHQWLDO GRFXPHQWDWLRQ� 8OWLPDWHO\� ZKDW \RX ZULWH RQ D
SULQW LV D SHUVRQDO GHFLVLRQ� EXW KRZ \RX GR LW FDQ DIIHFW LWV
ORQJHYLW\�

8VH RQO\ D PHGLXP KDUG �QXPEHU �õ RU �� OHDG SHQFLO
 WR
ZULWH RQ DQ DUFKLYDOO\ SURFHVVHG SULQW� :ULWH RQO\ RQ D ILUP VXUIDFH
DQG� WR DYRLG GDPDJLQJ WKH HPXOVLRQ� PDNH DOO PDUNV RQ WKH EDFN
RSSRVLWH D QRQ�LPDJH DUHD VXFK DV WKH SULQW ERUGHU� 6RPH SKRWRJ�
UDSKHUV DOVR VLJQ WKH IURQW RI WKH PRXQWLQJ ERDUG ZKHQ D SULQW LV
IUDPHG� VR WKDW WKHLU VLJQDWXUH LV YLVLEOH�


 /HDG LV D PLVQRPHU DV SHQFLOV DUH FRPSRVHG RI FDUERQ EODFN DQG FOD\� 7KH

 7KH JUHDWHU WKH SURSRUWLRQ RI FOD\ WR FDUERQ EODFN� WKH KDUGHU WKH SHQFLO�
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)RU UHVLQ�FRDWHG SULQWV� \RX FDQ XVH D ZDWHU�EDVHG ,QGLD LQN
VXFK DV )DEHU�&DVWHOO +LJJLQV :DWHUSURRI ,QGLD ,QN� %H VXUH WR OHW
WKH LQN FRPSOHWHO\ GU\�

8QOHVV LW LV RI XQXVXDO LQWHUHVW� RQO\ ZULWH WHFKQLFDO GDWD DERXW
H[SRVXUH DQG FRQWUDVW RQ ZRUN SULQWV�

6XUIDFH 7UHDWPHQWV

&RDWLQJ WKH VXUIDFH RI D SULQW ZLWK D SURWHFWLYH ILQLVK WKDW PRGLILHV
LWV VXUIDFH UHIOHFWDQFH KDV ORQJ EHHQ SRSXODU ZLWK SKRWRJUDSKHUV�
7KLV SUREDEO\ EHJDQ LQ LPLWDWLRQ RI WKH QLQHWHHQWK�FHQWXU\ SUDFWLFH
RI YDUQLVKLQJ SDLQWLQJV EHIRUH H[KLELWLRQ�

3KRWRJUDSKHUV KDYH XVHG YDULRXV FRDWLQJV RYHU WKH \HDUV� ZD[�
YDUQLVK� ODFTXHU� HYHQ PL[WXUHV RI HWKHU DQG FHOOXORVH� 7RGD\� DFU\OLF
ODFTXHUV DUH DYDLODEOH LQ FRQYHQLHQW VSUD\ FDQV�

7KH DGYDQWDJHV RI DGGLQJ D SURWHFWLYH FRDWLQJ DUH PDQ\� $VLGH
IURP PDNLQJ WKH SULQW VXUIDFH HLWKHU PRUH RU OHVV UHIOHFWLYH� PRVW
FRDWLQJV SURWHFW WKH SULQW IURP VSLOOHG OLTXLGV� DOORZ ILQJHUSULQWV WR
EH HDVLO\ ZLSHG RII� RU SUHSDUH WKH VXUIDFH IRU KDQG�DSSOLHG FRORU�

6XUIDFH WUHDWPHQWV DUH EHVW DSSOLHG WR SULQWV WKDW DUH QRW
LQWHQGHG IRU DUFKLYDO VWRUDJH� 7KHUH LV YHU\ OLWWOH LQIRUPDWLRQ WR
VXJJHVW WKDW DQ\ VXUIDFH WUHDWPHQW LV XOWLPDWHO\ VDIH IRU SULQWV DQG
PXFK WR VXJJHVW WKDW PRVW SURGXFWV ZLOO GR KDUP� (YHQ VR FDOOHG
´SXUHµ ZD[ SURGXFWV VKRXOG EH YLHZHG ZLWK VNHSWLFLVP EHFDXVH
WKHUH LV QR ZD\ WR SUHGLFW WKH ORQJ�WHUP LQWHUDFWLRQ EHWZHHQ SDSHU
HPXOVLRQV DQG D IRUHLJQ PDWHULDO DSSOLHG WR WKH VXUIDFH�

6725$*(

0DQ\ SKRWRJUDSKHUV GRQ·W WDNH QHJDWLYH DQG SULQW VWRUDJH
VHULRXVO\� 7KH\ VWXII WKHLU QHJDWLYHV LQWR WKH SODVWLF SDJHV RI
WKUHH�ULQJ ELQGHUV DQG WKURZ WKHLU SULQWV LQWR DQ\ FRQYHQLHQW ER[�
3URSHUO\ ILOLQJ QHJDWLYHV DQG VWRULQJ SULQWV LV HDV\ WR SXW RII LQ
IDYRU RI WKH PRUH JODPRURXV DVSHFWV RI SKRWRJUDSKLQJ DQG
SULQWLQJ�

0DQ\ IDFWRUV� KRZHYHU� FDQ DIIHFW SKRWRJUDSKLF PDWHULDOV LQ
VWRUDJH� (YHQ SURSHUO\ SURFHVVHG ILOP DQG SULQWV DUH VXVFHSWLEOH WR
GDPDJH� 2SWLPXP VWRUDJH FRQGLWLRQV VKRXOG SURWHFW SKRWRJUDSKLF
PDWHULDOV IURP ERWK FKHPLFDO DQG SK\VLFDO GDPDJH�

&KHPLFDO FRQWDPLQDWLRQ FDQ FRPH IURP DFLG DQG VXOIXU
FRPSRXQGV SUHVHQW LQ PDQ\ ILOP DQG SULQW VWRUDJH FRQWDLQHUV DQG
LQ DWPRVSKHULF SROOXWLRQ� +DQGOLQJ SULQWV DQG QHJDWLYHV ZLWK EDUH
ILQJHUV WUDQVIHUV VDOWV� FKORULGHV� DQG IDWW\ DFLGV WR WKHLU VXUIDFH� ,I D
SULQW LV EHLQJ GLVSOD\HG� WKH IUDPH DQG PRXQWLQJ PDWHULDOV FDQ DOVR
EH VRXUFHV RI FRQWDPLQDWLRQ� 3K\VLFDO GDPDJH LV PRVW OLNHO\ WR RFFXU
GXULQJ KDQGOLQJ� DQG IURP LQVHFW DQG IXQJXV DWWDFN�
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6RXUFHV RI (QYLURQPHQWDO &RQWDPLQDWLRQ

0RGHUQ OLIH PD\ EH HYHQ KDUGHU RQ SKRWRJUDSKV WKDQ LW LV RQ
KXPDQV� (YHU\GD\ REMHFWV JLYH RII JDVVHV WKDW FDQ R[LGL]H WKH VLOYHU
LQ D SULQW RU QHJDWLYH� FDXVLQJ WKH LPDJH WR FKDQJH FRORU DQG HYHQ
IDGH�

7KH IROORZLQJ WDEOH
 OLVWV VRPH FRPPRQ VRXUFHV RI HQYLURQPHQWDO
FRQWDPLQDWLRQ WKDW FDQ GDPDJH SKRWRJUDSKLF SULQWV DQG QHJDWLYHV�

3ROOXWDQW 6RXUFH

$OGHK\GH 1HZ IDEULFV DQG FDUSHWV

3HUR[LGHV *ORVV SDLQWV� FXULQJ RI DGKHVLYHV� KDLU FRORULQJ
SURGXFWV

2]RQH &DU H[KDXVWV� LQGXVWULDO FOHDQLQJ SURFHVVHV� SKRWR
FRSLHUV

2[LGHV RI &DU H[KDXVWV
1LWURJHQ


 )URP ,OIRUG 3KRWR ,QVWUXFWRU� 6SULQJ� ����� S� ���

3URSHU 6WRUDJH &RQGLWLRQV

(YHQ ZLWK D JRRG VWRUDJH FRQWDLQHU� XQFRQWUROOHG WHPSHUDWXUH DQG
KXPLGLW\ FDQ FDXVH SUREOHPV IRU SKRWRJUDSKLF PDWHULDOV� /DUJH
LQVWLWXWLRQV ZLWK SKRWRJUDSKLF DUFKLYHV KDYH WKH UHVRXUFHV WR FRQWURO
WHPSHUDWXUH DQG KXPLGLW\ FDUHIXOO\� ,QGLYLGXDOV XVXDOO\ GRQ·W� 7KH
IROORZLQJ GLVFXVVLRQ DVVXPHV WKH LQWHQW WR DFKLHYH WKH EHVW SRVVLEOH
VWRUDJH FRQGLWLRQV ZLWKLQ EXGJHW DQG VSDFH OLPLWDWLRQV�

7KH LGHDO UDQJH RI WHPSHUDWXUH DQG KXPLGLW\ IRU EODFN�DQG�
ZKLWH PDWHULDOV LV ��q WR ��q ) ���q WR ��q &� DQG ��� WR ���
UHODWLYH KXPLGLW\� $OWKRXJK LW LV EHVW WR KDYH ERWK WHPSHUDWXUH DQG
KXPLGLW\ DW FRQVWDQW OHYHOV� LI \RX FDQ RQO\ FRQWURO RQH� WKHQ LW LV
EHVW WR FRQWURO KXPLGLW\� *HODWLQ LV PRUH VXVFHSWLEOH WR KDUP IURP
XQXVXDOO\ KLJK RU ORZ KXPLGLW\ WKDQ IURP H[WUHPHV LQ WHPSHUD�
WXUH�

*HODWLQ HPXOVLRQV DQG PRVW SDSHUV DUH K\JURVFRSLF� PHDQLQJ
WKDW� XQGHU FRQGLWLRQV RI H[FHVV KXPLGLW\� WKH\ DEVRUE PRLVWXUH
IURP WKH DLU� (YHQ UHVLQ�FRDWHG SDSHU DEVRUEV PRLVWXUH DW WKH HGJHV
ZKHUH WKH SDSHU ILEHUV DUH H[SRVHG� $V PRLVWXUH LV DEVRUEHG E\
QHJDWLYHV DQG SULQWV� D VHULHV RI KDUPIXO HYHQWV WDNH SODFH�
: 7KH HPXOVLRQ VZHOOV DQG VRIWHQV� ,I D VRIWHQHG HPXOVLRQ LV WRXFK�
LQJ D SRURXV SDSHU VXUIDFH� WKH SDSHU ILEHUV ZLOO HPEHG WKHP�
VHOYHV LQ WKH HPXOVLRQ� ,I WKH HPXOVLRQ LV WRXFKLQJ D VPRRWK VXU�
IDFH� WKH JHODWLQ ZLOO DGKHUH WR LW DQG GHYHORS D JORVV\ DSSHDU�
DQFH� D GHIHFW FDOOHG IHUURW\SLQJ�

: $W D UHODWLYH KXPLGLW\ JUHDWHU WKDQ ���� PROG VSRUHV DQG RWKHU
PLFURRUJDQLVPV WKDW DUH QDWXUDOO\ SUHVHQW LQ WKH DLU EHFRPH
PRUH DFWLYH� *HODWLQ LV D SHUIHFW PHGLXP IRU WKHP� DQG DV WKH\
JURZ� WKH\ LQ WXUQ DWWUDFW LQVHFWV� ZKLFK GR HYHQ ZRUVH GDPDJH�

: $LUERUQH VXOIXU LQ WKH IRUP RI VXOIXU GLR[LGH� ZKLFK LV HVSHFLDOO\
D SUREOHP LQ XUEDQ DUHDV� FRPELQHV ZLWK DWPRVSKHULF R[\JHQ WR
IRUP VXOIXU WULR[LGH� 7KLV LQ WXUQ FRPELQHV ZLWK PRLVWXUH WR
IRUP VXOIXULF DFLG� ZKLFK GHVWUR\V SDSHU DQG VLOYHU� ,URQ DQG
FRSSHU HQKDQFH WKLV UHDFWLRQ� D SDUWLFXODU SUREOHP IRU SULQWV
WRQHG ZLWK LURQ EOXH DQG FRSSHU EURZQ WRQHUV�
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: $OWKRXJK KLJK KXPLGLW\ LV WKH JUHDWHVW SUREOHP� EHORZ D UHODWLYH
KXPLGLW\ RI ���� JHODWLQ HPXOVLRQV FDQ EHFRPH EULWWOH DQG
FUDFN�

6LOYHULQJ

$ FRPPRQ VLJQ RI GHWHULRUDWLRQ RQ ROGHU QHJDWLYHV DQG SULQWV �DQG
HYHQ VRPH PRUH UHFHQW LPDJHV� LV D VKLQ\ PHWDOOLF GHSRVLW RQ WKH
VXUIDFH RI WKH HPXOVLRQ� 7KLV SKHQRPHQRQ LV RIWHQ FDOOHG VLOYHULQJ�
WKRXJK LW KDV DOVR EHHQ FDOOHG PLUURULQJ� EURQ]LQJ� DQG SOXPELQJ�

6LOYHULQJ RFFXUV ZKHQ R[LGL]LQJ JDVVHV FRPELQH ZLWK LPDJH VLOYHU WR
FUHDWH XQVWDEOH VLOYHU LRQV �VLOYHU DWRPV ZLWK D SRVLWLYH FKDUJH� WKDW
DFWXDOO\ PRYH DERXW WKH HPXOVLRQ� :KHQ WKH VLOYHU LRQV UHDFK WKH
VXUIDFH RI WKH HPXOVLRQ DQG FRPH LQWR FRQWDFW ZLWK VXOIXU FRQWDPL�
QDWLRQ WKH\ DUH UHGXFHG EDFN WR VWDEOH� PHWDOOLF VLOYHU VXOILGH� 2Q
SULQWV� VLOYHULQJ DSSHDUV PRVW RIWHQ LQ WKH VKDGRZ DUHDV VLQFH WKDW
LV ZKHUH WKH PRVW VLOYHU LV ORFDWHG�

2QFH VLOYHULQJ RFFXUV RQ D SULQW RU QHJDWLYH� WKHUH LV QR NQRZQ
HIIHFWLYH DQG SHUPDQHQW FXUH� 7KH RQO\ VROXWLRQ LV SUHYHQWLRQ� ZKLFK
PHDQV SURWHFWLQJ WKH LPDJH VLOYHU IURP H[FHVV PRLVWXUH �KXPLGLW\��
VWURQJ VRXUFHV RI XOWUDYLROHW OLJKW� DQG WKH YDULRXV W\SHV RI R[LGL]LQJ
JDVVHV OLVWHG RQ RQ SDJH ����

,PSURYLQJ +XPLGLW\ &RQGLWLRQV

7KH EHVW VROXWLRQ IRU H[FHVV KXPLGLW\ LV WR GHKXPLGLI\ WKH DUHD
ZKHUH \RX VWRUH SKRWRJUDSKLF PDWHULDOV� 6RPH DLU FRQGLWLRQHUV
UHPRYH PRLVWXUH IURP WKH DLU� EXW PDQ\ GR QRW� HVSHFLDOO\ ZLQGRZ
XQLWV� <RX VKRXOG SXUFKDVH D UHOLDEOH KXPLGLW\ JDXJH WR PRQLWRU
\RXU VWRUDJH DUHD WR VHH LI WKH FRQGLWLRQV WKHUH ZDUUDQW DGGLWLRQDO
HIIRUW�

)RU PDQ\ SHRSOH� LW LV QRW SRVVLEOH RU SUDFWLFDO WR LQVWDOO DLU
FRQGLWLRQHUV DQG GHKXPLGLILHUV� ,Q OLHX RI WKLV� WKHUH DUH RWKHU
WKLQJV \RX FDQ GR WR HQVXUH WKH EHVW FRQGLWLRQV IRU \RXU ILOP DQG
SULQWV�
: $YRLG VWRULQJ SKRWRJUDSKLF PDWHULDOV LQ XQKHDWHG EXLOGLQJV DQG
EDVHPHQWV� (VSHFLDOO\ LQ GDPS FOLPDWHV� WKH UHODWLYH KXPLGLW\
FDQ EH PXFK KLJKHU WKDQ LQ VLPLODU KHDWHG VSDFHV�

: 2SHQ VWRUDJH ER[HV� FXSERDUGV� DQG GUDZHUV FRQWDLQLQJ ILOP
DQG SULQWV IRU DW OHDVW � KRXUV HYHU\ ZHHN WR SURPRWH DLU
FLUFXODWLRQ�

: :KHQ WKH VWRUDJH DUHD LV SRRUO\ YHQWLODWHG� XVH FRPPHUFLDOO\
DYDLODEOH GU\LQJ DJHQWV� VXFK DV FDOFLXP FKORULGH DQG VLOLFD JHO�
%H VXUH WKDW WKHVH PDWHULDOV GR QRW FRPH LQ FRQWDFW ZLWK \RXU
ILOP DQG SULQWV� 6RPH DUFKLYLVWV ZRUU\ WKDW WKH\ DUH D VRXUFH RI
DGGLWLRQDO FRQWDPLQDWLRQ�

: ,QVWHDG RI GU\LQJ FKHPLFDOV� OHDYH DQ LQFDQGHVFHQW OLJKW EXOE RQ
LQ WKH VWRUDJH DUHD� ([FHVV KXPLGLW\ LV PRUH RI D SUREOHP WKDQ
WKH VOLJKWO\ KLJKHU WHPSHUDWXUHV SURGXFHG E\ WKH OLJKW�

: 7R GLVFRXUDJH LQVHFW DWWDFN� SODFH PRWK EDOOV LQ VWRUDJH FDVHV�
PDNLQJ VXUH WKDW WKH\ DUH QRW LQ DFWXDO FRQWDFW ZLWK ILOP RU
SULQWV� $V ZLWK XVLQJ FKHPLFDO GHVLFFDQWV� WKLV SUDFWLFH LV FRQWUR�
YHUVLDO DQG SUREDEO\ VKRXOGQ·W EH XVHG XQOHVV WKHUH LV HYLGHQFH
RI DFWXDO LQVHFW GDPDJH�
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: ,I \RX ILQG VXSHUILFLDO PROG DQG GLUW RQ WKH VXUIDFH RI \RXU QHJ�
DWLYHV RU SULQWV� FOHDQ LW RII DV VRRQ DV SRVVLEOH E\ JHQWO\ DSSO\�
LQJ ILOP FOHDQHU ZLWK FRWWRQ EDOOV�

1HJDWLYH 6WRUDJH

%HFDXVH QHJDWLYHV DUH PRUH IUDJLOH WKDQ SULQWV DQG EHFDXVH \RX FDQ
UHSODFH D SULQW LI WKH RULJLQDO QHJDWLYH LV DYDLODEOH� WKH SURSHU
VWRUDJH RI QHJDWLYHV LV HVSHFLDOO\ LPSRUWDQW� $ GHVFULSWLRQ RI WKH
WUDGLWLRQDO PHWKRG IRU VWRULQJ QHJDWLYHV� WKH JODVVLQH HQYHORSH
�)LJXUH ������ LOOXVWUDWHV WKH SUREOHPV \RX FDQ HQFRXQWHU�
: *ODVVLQH LV WUDQVOXFHQW UDWKHU WKDQ WUDQVSDUHQW� PHDQLQJ WKDW
WKH QHJDWLYH LWVHOI PXVW EH KDQGOHG HYHU\ WLPH \RX QHHG WR H[�
DPLQH WKH LPDJH RU PDNH D URXWLQH FRQWDFW SULQW�

: 0RVW JODVVLQH FRQWDLQV DFLG DQG VXOIXU� ZKLFK FDQ DWWDFN WKH
LPDJH VLOYHU�

: 7KH JOXH XVHG WR VHDO WKH HQYHORSH·V VHDPV LV K\JURVFRSLF� ,Q
KXPLG FOLPDWHV� LW DWWUDFWV PRLVWXUH IURP WKH DLU� ZKLFK LQ WXUQ
FDQ VRIWHQ WKH ILOP HPXOVLRQ� PDNLQJ LW PRUH YXOQHUDEOH WR IXQ�
JXV DQG LQVHFW GDPDJH�

: )LQDOO\� WKH GRXEOH WKLFNQHVV RI WKH HQYHORSH DW WKH VHDPV FDXVHV
XQHYHQ SUHVVXUH RQ WKH QHJDWLYH ZKHQ PDQ\ QHJDWLYHV DUH
VWRUHG WRJHWKHU� 7KH XQHYHQ SUHVVXUH FDQ GLVWRUW WKH LPDJH RQ
WKH QHJDWLYH RYHU WLPH�

)LJXUH �����
5HGXFWLRQ� ���
VHH FURS PDUNV

7KH IROORZLQJ DUH GHVFULSWLRQV RI VRPH DOWHUQDWLYHV WR JODVVLQH
HQYHORSHV IRU QHJDWLYH VWRUDJH� 1R PHWKRG FXUUHQWO\ DYDLODEOH
FRPSOHWHO\ VDWLVILHV WKH QHHG IRU SURWHFWLRQ DQG HDV\ DFFHVV DQG� DW
WKH VDPH WLPH� LV IRUJLYLQJ RI D YDULHW\ RI VWRUDJH FRQGLWLRQV� <RX
VKRXOG HYDOXDWH \RXU SDUWLFXODU QHHGV DQG WKH OLPLWDWLRQV RI HDFK
DOWHUQDWLYH ZKHQ GHFLGLQJ KRZ WR VWRUH \RXU QHJDWLYHV�

)LJXUH ���� 7\SLFDO JODVVLQH QHJD�
WLYH HQYHORSH� *ODVVLQH LV D WUDQVOX�
FHQW SDSHU�EDVHG PDWHULDO WUDGLWLRQ�
DOO\ XVHG IRU QHJDWLYH VWRUDJH� $V WKH
WH[W LQGLFDWHV� WKHUH DUH D QXPEHU RI
SUREOHPV DVVRFLDWHG ZLWK XVLQJ
JODVVLQH WR VWRUH \RXU QHJDWLYHV�
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3DSHU (QYHORSHV

3DSHU HQYHORSHV IRU QHJDWLYH VWRUDJH FDQ EH PDGH IURP DUFKLYDOO\
SURFHVVHG SDSHU� VXFK DV +ROOLQJHU 3HUPDOLIH� <RX FDQ IROG WKHVH
HQYHORSHV LQ D ZD\ WKDW SURGXFHV QR VLGH VHDPV DQG GRHVQ·W QHHG
JOXH �)LJXUH ������ 7KH SDSHU EUHDWKHV� VR PRLVWXUH DQG KDUPIXO
JDVHV DUHQ·W WUDSSHG LQVLGH� 3DSHU HQYHORSHV� KRZHYHU� WHDU HDVLO\
DQG DUH RSDTXH� UHTXLULQJ UHPRYDO WR VHH WKH LPDJH RU WR PDNH
FRQWDFW SULQWV� 7KLV PHWKRG LV EHVW LQ KXPLG FOLPDWHV ZKHQ \RX
QHHG RQO\ OLPLWHG DFFHVV WR WKH QHJDWLYHV�

�D� �E�

�G��F�

���� µ

���� µ

&OHDU 3ODVWLF 6OHHYHV

7KH PRVW SRSXODU FKRLFH WRGD\ IRU VWRULQJ UROO ILOP LV WKH FOHDU
SODVWLF VOHHYH� 7KLV RSWLRQ RIIHUV WKH FRQYHQLHQFH RI YLHZLQJ DQG
FRQWDFW SULQWLQJ ZLWKRXW UHPRYLQJ WKH QHJDWLYH IURP WKH SURWHFWLRQ
RI WKH VOHHYH� ,Q DGGLWLRQ� WKHUH DUH PDQ\ YDULHWLHV RI FOHDU VOHHYHV
DYDLODEOH RQ WKH PDUNHW WR ILW PRVW QHJDWLYH VL]HV�

2I FRXUVH� WKHUH DUH D QXPEHU RI FDXWLRQV WR REVHUYH� )LUVW� QRW
DOO SURGXFWV DUH DFFHSWDEO\ VWDEOH IRU ORQJ WHUP VWRUDJH� 7KH OHDVW
H[SHQVLYH FOHDU VOHHYHV DUH PDGH ZLWK FKHPLFDO DGGLWLYHV FDOOHG
SODVWLFL]HUV WKDW PDNH WKH PDWHULDO PRUH IOH[LEOH� EXW ZKLFK� LQ KLJK
KXPLGLW\� FDQ H[XGH IURP WKH SODVWLF DV D VWLFN\ VXEVWDQFH� 7KLV� RI
FRXUVH� LV D GLVDVWHU IRU QHJDWLYHV� $YRLG VOHHYHV PDGH IURP
ORZ�GHQVLW\ SRO\HWK\OHQH� FRDWHG SRO\SURS\OHQH� RU SRO\YLQ\O
FKORULGH �39&�� 6OHHYHV PDGH IURP KLJK�GHQVLW\ SRO\HWK\OHQH�
XQFRDWHG SRO\SURS\OHQH� RU WUDQVSDUHQW SRO\HVWHU DUH FRQVLGHUHG
WKH PRVW VWDEOH� 6XSSOLHUV OLVWHG LQ $SSHQGL[ * FDUU\ KLJK TXDOLW\
VOHHYHV�

$OO SODVWLF VOHHYHV� KRZHYHU� KDYH VRPH SUREOHPV� 6OHHYHV LQWR
ZKLFK \RX PXVW VOLGH D QHJDWLYH FDQ FDXVH VFUDWFKHV DV ZHOO DV EXLOG
XS VWDWLF HOHFWULFLW\ WKDW DWWUDFWV GXVW� 2I WKH DYDLODEOH FKRLFHV�
SRO\HWK\OHQH VOHHYHV DUH JHQHUDOO\ VRIWHU DQG WHQG WR VFUDWFK OHVV� $V
DQ DOWHUQDWLYH� \RX FDQ XVH VOHHYHV WKDW KDYH IODSV WKDW RSHQ XS WR
DOORZ \RX WR LQVHUW DQG UHPRYH D QHJDWLYH ZLWKRXW WKH SRVVLELOLW\ RI
VFUDWFKLQJ� )LQDOO\� VRPH SODVWLF VOHHYHV� HVSHFLDOO\ WKRVH PDGH IURP
SRO\HWK\OHQH� FDQ FDXVH IHUURW\SLQJ LQ KLJK KXPLGLW\ FRQGLWLRQV
�)LJXUH ������

)LJXUH ���� 0DNLQJ D VHDPOHVV
SDSHU QHJDWLYH HQYHORSH IRU D � [
��LQFK QHJDWLYH� �D� VKRZV WKH VKDSH
RI WKH DFLG�IUHH SDSHU DQG WKH
ORFDWLRQ RI WKH IROGV� �E� VKRZV WKH
ILUVW IROG� �F� VKRZV WKH VHFRQG IROG�
�G� VKRZV WKH ILQDO HQYHORSH ZLWK WKH
IODSV VOLJKWO\ H[WHQGHG� $V DQ RSWLRQ�
\RX FDQ DGG D WRS IODS WR WKH GHVLJQ
WR SUHYHQW WKH QHJDWLYH IURP DFFL�
GHQWO\ IDOOLQJ RXW RI WKH HQYHORSH�
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)LJXUH �����
5HGXFWLRQ� ���

6SXQ )LEHU 3RO\HWK\OHQH

5HFHQWO\� VXSSOLHUV KDYH EHJXQ WR RIIHU QHJDWLYH HQYHORSHV PDGH
IURP 7\YHN� D WUDGH QDPH IRU VSXQ ILEHU SRO\HWK\OHQH� $OWKRXJK
WKHUH KDV QRW EHHQ DV PXFK UHVHDUFK GRQH ZLWK 7\YHN DV ZLWK RWKHU
VWRUDJH PDWHULDOV� DOO LQGLFDWLRQV DUH WKDW WKLV PDWHULDO VKDUHV WKH
DUFKLYDO TXDOLWLHV RI VKHHW SRO\HWK\OHQH� EXW OLNH SDSHU� LW GLVFRXU�
DJHV IHUURW\SLQJ LQ KLJK KXPLGLW\� ,Q DGGLWLRQ� WKH PDWHULDO UHVLVWV
WHDULQJ� 7\YHN·V PDMRU GUDZEDFN LV WKDW LW LV RSDTXH� 1HJDWLYHV
VWRUHG LQ 7\YHN HQYHORSHV UHTXLUH DGGLWLRQDO KDQGOLQJ WR YLHZ DQG
FRQWDFW SULQW�

)LJXUH �����
5HGXFWLRQ� ���
VHH FURS PDUNV

6WRUDJH %R[HV

2QFH \RX PDNH D FKRLFH DERXW KRZ WR SURWHFW DQG RUJDQL]H \RXU
QHJDWLYHV� VWRUH WKHP ORRVHO\ LQ DQ DFLG�IUHH VWRUDJH ER[
�)LJXUH ������ 'R QRW VWRUH SDJH�VL]H QHJDWLYH VOHHYHV LQ WKUHH�ULQJ
ELQGHUV HYHQ LI WKH SDJHV DUH FRQYHQLHQWO\ SXQFKHG IRU VXFK

)LJXUH ���� 1HJDWLYH VOHHYHV WKDW

KDYH IHUURW\SHG QHJDWLYHV� 7KH
FRPELQDWLRQ RI KXPLGLW\� SUHVVXUH

IURP VWDFNLQJ VHYHUDO ELQGHUV

WRJHWKHU� DQG WKH VPRRWK VXUIDFH RI
WKH SRO\HWK\OHQH VOHHYHV KDV FDXVHG

WKH QHJDWLYHV WR IHUURW\SH� 1RWH WKH
GDUN SDWWHUQV FDXVHG E\ WKH QHJDWLYH

VXUIDFH VWLFNLQJ WR WKH SODVWLF� 7KHVH
QHJDWLYHV DUH UXLQHG� DQG WKH

LPDJHV DUH SHUPDQHQWO\ ORVW�

)LJXUH ���� 6WRULQJ QHJDWLYHV LQ DQ

DFLG�IUHH FDUGERDUG ER[� $ VDIH DQG
FRQYHQLHQW ZD\ WR VWRUH QHJDWLYHV LV

WR SODFH HDFK QHJDWLYH VWULS LQ D

FOHDU VOHHYH DQG WKHQ JURXS WKH
VOHHYHV LQ DQ DFLG�IUHH SDSHU HQYH�

ORSH RQ ZKLFK \RX FDQ ZULWH FDWDORJ
LQIRUPDWLRQ� 7KHQ VWRUH WKH HQYHO�

RSHV LQ DQ DFLG�IUHH VWRUDJH ER[�
7KLV PHWKRG DOORZV VDIH KDQGOLQJ

DQG FRQYHQLHQW YLHZLQJ�
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ELQGHUV� 7KH SUHVVXUH RI WKH ELQGHU RQ WKH SDJHV DQG WKH IDFW WKDW
WKH ELQGHUV DUH RSHQ RQ WKUHH VLGHV PDNH WKLV D GLVDVWURXV ZD\ WR
VWRUH \RXU QHJDWLYHV�

3ULQW 6WRUDJH

7KH SULPDU\ UHTXLUHPHQWV IRU SULQW VWRUDJH DUH JHQHUDOO\ WKH VDPH
DV IRU QHJDWLYHV� 7KH DGGLWLRQDO VL]H DQG ZHLJKW RI SULQWV� KRZHYHU�
PDNHV WKH FKRLFH RI VWRUDJH FRQWDLQHU PRUH FULWLFDO�

9DULRXV FDELQHWV DQG ER[HV PDGH IURP DFLG�IUHH PDWHULDOV DUH
GHVLJQHG HVSHFLDOO\ IRU SULQW VWRUDJH� 0RVW FDELQHWV DQG VRPH ER[HV
DUH PDGH IURP PHWDO ZLWK D EDNHG�RQ HQDPHO RU SRO\HVWHU ILQLVK�
7KHVH FRQWDLQHUV DUH WKH PRVW ULJLG DQG SURWHFWLYH DYDLODEOH� DV ZHOO
DV WKH PRVW H[SHQVLYH�

:RRGHQ FDELQHWV DQG ER[HV FDQ EH OHVV H[SHQVLYH� HVSHFLDOO\ LI
KRPHPDGH� :RRG� KRZHYHU� LV IXOO RI UHVLQV DQG� LI EOHDFKHG�
FRQWDLQV R[LGL]LQJ FKHPLFDOV WKDW FDQ KDUP VLOYHU LPDJHV� 6HDO DQ\
ZRRGHQ FRQWDLQHU ZLWK ZDWHU�EDVHG SDLQW RU YDUQLVK� DQG OLQH LW
ZLWK DFLG�IUHH FDUGERDUG� :DWHU�EDVHG SRO\XUHWKDQH YDUQLVK LV
HVSHFLDOO\ XVHIXO IRU VHDOLQJ ZRRG�

7KH PRVW FRVW�HIIHFWLYH SULQW VWRUDJH ER[HV DUH PDGH IURP
DUFKLYDOO\ SURFHVVHG FDUGERDUG� 7KH EHVW GHVLJQV XVH PHWDO FODVSV WR
DWWDFK WKH FRUQHUV LQVWHDG RI JOXH� ZKLFK PLJKW DWWUDFW LQVHFWV
�)LJXUH ������ 6XLWDEOH ER[HV DUH VROG E\ PDQ\ YHQGRUV LQ D YDULHW\
RI VL]HV� ERWK DONDOLQH EXIIHUHG DQG XQEXIIHUHG�
 7KH ELJJHVW
GUDZEDFN ZLWK FDUGERDUG ER[HV LV WKDW WKH\ DUHQ·W YHU\ VWXUG\�
SDUWLFXODUO\ IRU ODUJHU�VL]HG SULQWV�

)LJXUH �����
5HGXFWLRQ� ���
VHH FURS PDUNV

)RU LQGLYLGXDO SULQWV� SRO\HWK\OHQH EDJV DUH DYDLODEOH LQ PRVW
SRSXODU SULQW VL]HV� 'RQ·W XVH WKHVH EDJV IRU ORQJ�WHUP VWRUDJH�
KRZHYHU� DV SRO\HWK\OHQH GRHVQ·W EUHDWK DQG XQGHU FHUWDLQ
FRQGLWLRQV FDQ IHUURW\SH WKH VXUIDFH RI WKH SULQW� 5HJDUGOHVV RI WKH
VWRUDJH PHWKRG� REVHUYH WKH IROORZLQJ FDXWLRQV�


 $ONDOLQH�EXIIHUHG VWRUDJH FRQWDLQHUV FDQ FDXVH WKH G\HV LQ VRPH FRORU SULQWV

 DQG WKH G\HV LQ G\H�WRQHG SULQWV WR IDGH IDVWHU WKDQ WKH\ RUGLQDULO\ ZRXOG�

)LJXUH ���� 3ULQW VWRUDJH ER[HV� DUH

DYDLODEOH LQ D ZLGH YDULHW\ RI VL]HV WR
PDWFK PRVW SULQWLQJ SDSHUV� 7KH

ER[HV VKRZQ KHUH DUH PDGH IURP

DONDOLQH�EXIIHUHG FDUGERDUG� KDYH D
GURS IURQW WR PDNH LW HDV\ WR UHPRYH

SULQWV� DQG XVH PHWDO FODVSV LQVWHDG
RI JOXH WR KROG WKH FRUQHUV WRJHWKHU�
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: 'RQ·W VWRUH DUFKLYDOO\ SURFHVVHG SULQWV ZLWK QRQDUFKLYDO RQHV�
$OVR� GRQ·W VWRUH DUFKLYDO SULQWV LQ D ER[ WKDW SUHYLRXVO\ KHOG
QRQDUFKLYDO SULQWV� $FLG DQG VXOIXU FRPSRXQGV DUH NQRZQ WR
PLJUDWH DQG PD\ FRQWDPLQDWH D FRQWDLQHU WKDW KDV KHOG SRRUO\
SURFHVVHG SULQWV�

: 'RQ·W PRXQW SULQWV XQWLO \RX QHHG WKHP IRU GLVSOD\� 7KLV VDYHV
VSDFH DQG H[SHQVH� 2QFH SULQWV DUH PRXQWHG� VWRUH WKHP VHSD�
UDWHO\ IURP XQPRXQWHG SULQWV�

: :KHQ VWRULQJ XQPRXQWHG SULQWV� LQWHUOHDYH WKHP ZLWK VKHHWV RI
DFLG�IUHH SDSHU�

: 'RQ·W VWDFN PRXQWHG SULQWV ZLWKRXW ZLQGRZ PDWV �VHH WKH VHF�
WLRQ ´0RXQWLQJ 7HFKQLTXHVµ RQ SDJH ����� :KHQ VWRULQJ SULQWV
ZLWK ZLQGRZ PDWV� SODFH D FRYHU VKHHW RI DFLG�IUHH SDSHU EH�
WZHHQ WKH SULQW DQG WKH ZLQGRZ�

: )LW SULQWV DV WLJKWO\ DV SRVVLEOH LQ WKHLU VWRUDJH ER[ WR PLQLPL]H
PRYHPHQW� 7KLV PHDQV VWRULQJ SULQWV RI WKH VDPH VL]H WRJHWKHU
LQ D ER[ WKDW PDWFKHV WKH SULQW GLPHQVLRQV�

02817,1* 0$7(5,$/6

0RXQWLQJ D SULQW ZLWK D VWLII EDFNLQJ ERDUG VHUYHV WR SURWHFW WKH
SULQW DQG WR HQKDQFH WKH FRQGLWLRQV XQGHU ZKLFK LW LV YLHZHG�
$OWKRXJK WKHUH DUH PDQ\ WHFKQLTXHV DQG PDWHULDOV IURP ZKLFK WR
FKRRVH� XQGHUVWDQGLQJ \RXU SXUSRVH IRU PRXQWLQJ LQFUHDVHV WKH
SRVVLELOLW\ WKDW WKH FKRLFHV \RX PDNH ZLOO DGG WR DQG QRW GHWUDFW
IURP \RXU SULQW VWDWHPHQW� 7KHUH DUH WKUHH UHDVRQV WR PRXQW D
SULQW�
� 7R KROG D SULQW IODW IRU HDV\ YLHZLQJ� $ IODW SULQW UHIOHFWV OLJKW LQ
RQH GLUHFWLRQ RQO\� PDNLQJ LW HDV\ WR SRVLWLRQ WKH SULQW VR WKDW
\RX FDQ YLHZ LW ZLWKRXW UHIOHFWLRQV�

� 7R SURWHFW WKH SULQW� 7KH PRXQW LV D EDUULHU EHWZHHQ WKH SULQW
DQG SRVVLEOH FKHPLFDO FRQWDPLQDWLRQ RU SK\VLFDO DEXVH� 7KH
PRXQW DEVRUEV WKH HGJH GLQJV� WKH ILQJHUSULQWV� DQG WKH FRIIHH
VSLOOV WKDW DUH LQHYLWDEOH ZKHQ D SULQW LV KDQGOHG DQG GLVSOD\HG�

� 7R SURYLGH D QHXWUDO YLHZLQJ VSDFH DURXQG WKH LPDJH� 7KH ERU�
GHUV RI WKH PRXQW PDNH LW SRVVLEOH WR YLHZ D SULQW ZLWKRXW LQWHU�
DFWLRQ IURP WKH EDFNJURXQG�

<RX FDQ VDWLVI\ WKHVH UHTXLUHPHQWV DQG VWLOO KDYH D YDULHW\ RI FKRLFHV
IRU W\SH RI PRXQW ERDUG� VL]H RI WKH PRXQW� DQG SRVLWLRQ RI WKH
SULQW RQ WKH PRXQW� 0RVW SKRWRJUDSKHUV PDNH WKHLU FKRLFHV HLWKHU
WR IRFXV DWWHQWLRQ RQ WKH PRXQWLQJ WHFKQLTXH DQG PDNH LW SDUW RI
WKH SULQW VWDWHPHQW� RU WR PDNH LW YLVXDOO\ QHXWUDO DQG QRW LQWHUDFW
ZLWK WKH LPDJH DW DOO�
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)LJXUH �����
5HGXFWLRQ� ���
VHH FURS PDUNV

0RXQW %RDUG

%HIRUH WKH UHODWLYHO\ UHFHQW FRQFHUQ IRU DUFKLYDO VWDQGDUGV LQ
SKRWRJUDSK\� WKH W\SLFDO PRXQWLQJ ERDUG ZDV D WKLQ VKHHW RI UDJ
SDSHU FRYHULQJ D WKLFN FRUH RI EURZQ ZRRG SXOS� 7KH SXOS
FRQWDLQHG ODUJH DPRXQWV RI OLJQLQ� FKORULQH� DQG VXOIXU� W\SLFDO
E\�SURGXFWV RI WKH SDSHU�PDNLQJ SURFHVV� 0DQ\ H[DPSOHV RI WKLV
W\SH RI ERDUG KDG DQ REYLRXV SHEEOH SDWWHUQ�

7RGD\� PRXQWLQJ ERDUG LV DYDLODEOH ZLWKRXW KDUPIXO FKHPLFDOV
DQG FRPHV LQ D ZLGH YDULHW\ RI FRORUV DQG ILQLVKHV� 7KH FRORU DQG
TXDOLW\ RI WKHVH ERDUGV DUH XQLIRUP WKURXJKRXW WKHLU WKLFNQHVV�
7KHUH LV OLWWOH UHDVRQ WR XVH D OHVVHU�TXDOLW\ ERDUG XQOHVV \RX DUH
PRXQWLQJ D WHPSRUDU\ VWXG\ SULQW�

7ZR W\SHV RI DUFKLYDO PRXQWLQJ PDWHULDO DUH FXUUHQWO\ SRSXODU�
WKH\ DUH JHQHULFDOO\ NQRZQ DV PXVHXP ERDUG DQG FRQVHUYDWLRQ ERDUG�
0XVHXP ERDUG LV PDGH IURP OD\HUV RI UDJ ILEHU SDSHU� &RQVHUYDWLRQ
ERDUG LV PDGH IURP WUHDWHG ZRRG SXOS DQG LV IUHTXHQWO\ EXIIHUHG
ZLWK FDOFLXP FDUERQDWH VR WKDW LW LV VOLJKWO\ DONDOLQH� 1RQEXIIHUHG
FRQVHUYDWLRQ ERDUG LV DOVR DYDLODEOH IRU FRORU DQG G\H�WRQHG SULQWV�

0XVHXP ERDUG LV WKH WUDGLWLRQDO FKRLFH EHFDXVH IRU D ORQJ WLPH
LW ZDV WKH RQO\ DUFKLYDO PRXQWLQJ PDWHULDO DYDLODEOH� 0XVHXP
ERDUG� KRZHYHU� LV UHODWLYHO\ H[SHQVLYH� DQG WKH TXDOLW\ RI WKH UDJ
ILEHUV XVHG LQ PXVHXP ERDUG WRGD\ LV VXVSHFW� :LWK WKH SRSXODULW\
RI ´QR�LURQµ IDEULFV� SXUH FRWWRQ UDJV DUH LQFUHDVLQJ KDUG WR ILQG
DQG SRO\HVWHU ILEHUV RIWHQ HQG XS LQ UDJ SDSHU ZKHUH WKH\ IRUP
WUDQVOXFHQW EORWFKHV�

&RQVHUYDWLRQ ERDUG LV JHQHUDOO\ OHVV H[SHQVLYH WKDQ PXVHXP
ERDUG� DQG LW LV DYDLODEOH LQ D JUHDWHU YDULHW\ RI FRORUV� ,Q DGGLWLRQ�
EHFDXVH WKHUH DUH QR ILEHUV UXQQLQJ GLUHFWLRQDOO\� SXOS SDSHU LV
HDVLHU WR FXW IRU ZLQGRZ PDWV� HVSHFLDOO\ XVLQJ OHVV H[SHQVLYH
PDW�FXWWLQJ GHYLFHV�

%RWK PXVHXP ERDUG DQG FRQVHUYDWLRQ ERDUG DUH DYDLODEOH
XQGHU D YDULHW\ RI WUDGH QDPHV LQ WZR�SO\ DQG IRXU�SO\ WKLFNQHVVHV
�URXJKO\ ���� DQG ���� LQFKHV�� 6RPH FRPSDQLHV DOVR RIIHU
DGGLWLRQDO WKLFNQHVVHV�

)LJXUH ���� 7KH PRXQW ERDUG DQG

IUDPH LVRODWH WKH LPDJH LQ WKLV SULQW
IURP WKH WH[WXUH DQG FRORU RI WKH

EULFN ZDOO EHKLQG LW� :LWKRXW WKH

QHXWUDO VSDFH WKDW WKH PRXQW ERDUG
SURYLGHV� WKH EULFNV ZRXOG LQIOXHQFH

ZKDW ZH VHH LQ WKH LPDJH�
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0RXQW %RDUG 6L]HV

-XVW DV SULQWV PDGH ZLWK D VLQJOH SXUSRVH RU WKHPH EHQHILW IURP D
FRQVLVWHQW LPDJH VL]H� WKH VL]H RI WKH PRXQWLQJ ERDUG \RX FKRRVH
VKRXOG DOVR UHIOHFW D VLPLODU FRQFHUQ� 8VLQJ GLIIHUHQW PRXQW ERDUG
DQG IUDPH VL]HV LQ DQ H[KLELW VHUYHV WR FDOO DWWHQWLRQ WR WKH GLVSOD\
GHFLVLRQV UDWKHU WKDQ WKH LPDJHV�

<RX VKRXOG FKRRVH D PRXQW ERDUG VL]H EDVHG RQ WKH LPDJH VL]H
DQG VWDQGDUG IUDPH VL]HV� *HQHUDOO\� D � ð ��LQFK RU VPDOOHU LPDJH
ORRNV JRRG RQ DQ �� ð ���LQFK ERDUG� ,PDJHV XS WR � ð �� LQFKHV
ZRUN ZHOO RQ �� ð ���LQFK RU �� ð ���LQFK PRXQW ERDUGV� /DUJHU
VL]H LPDJHV �XS WR �� ð �� LQFKHV� FDQ EH PRXQWHG RQ �� ð ���LQFK
RU �� ð ���LQFK ERDUGV�

&KRRVLQJ D FRPPRQ PRXQW ERDUG �DQG IUDPH� VL]H KDV WKH
DGGLWLRQDO EHQHILW RI VWDQGDUGL]LQJ WKH PRXQWLQJ DQG IUDPLQJ
SURFHVV� <RX EHQHILW IURP WKH HFRQRP\ RI VFDOH E\ RUGHULQJ PRXQW
ERDUG DQG IUDPHV WKDW DUH DOO WKH VDPH VL]H� +DYLQJ VLPLODU�VL]H
VWRUDJH FRQWDLQHUV LV DOVR D EHQHILW�

7KH OHDVW H[SHQVLYH ZD\ WR EX\ PRXQW ERDUG LV WR SXUFKDVH
ODUJH VKHHWV DQG FXW WKHP WR VL]H \RXUVHOI� &KHFN WKH GLPHQVLRQV RI
IXOO VKHHWV RI ERDUG EHIRUH \RX PDNH D ILQDO GHFLVLRQ DERXW WKH VL]H
RI \RXU PRXQW ERDUGV� )RU H[DPSOH� \RX FDQ FXW D �� ð ���LQFK
VKHHW RI PXVHXP RU FRQVHUYDWLRQ ERDUG LQWR IRXU �� ð ���LQFK RU
VL[ �� ð ���LQFK ERDUGV�

3ULQW 3RVLWLRQ

$OWKRXJK WKHUH DUH QR DEVROXWH UXOHV� PRVW PRXQWV VKRXOG OHDYH DW
OHDVW � LQFKHV RI VSDFH DURXQG WKH HGJHV RI WKH SULQW IRU SURWHFWLRQ
DQG QR PRUH WKDQ � LQFKHV RI VSDFH WR SUHYHQW WKH LPDJH IURP
DSSHDULQJ ORVW�

7KH IROORZLQJ DUH VRPH JXLGHOLQHV IRU SRVLWLRQLQJ SULQWV�
: :LWK D YHUWLFDO LPDJH RQ D YHUWLFDO PRXQW� WKH ULJKW DQG OHIW
PDUJLQV VKRXOG EH HTXDO� DQG WKH ERWWRP PDUJLQ VKRXOG EH
DSSUR[LPDWHO\ ��� ODUJHU WKDQ WKH WRS �)LJXUH ����D�� )RU H[�
DPSOH� D � ð ���LQFK LPDJH RQ D �� ð ���LQFK PRXQW ZRXOG
KDYH ULJKW DQG OHIW PDUJLQV RI �õ LQFKHV� D WRS PDUJLQ RI � LQ�
FKHV� DQG D ERWWRP PDUJLQ RI � LQFKHV�

: :LWK D KRUL]RQWDO LPDJH RQ D KRUL]RQWDO PRXQW� WKH ULJKW DQG
OHIW PDUJLQV VKRXOG EH HTXDO DQG WKH ERWWRP PDUJLQ VKRXOG EH
��� WR ��� ODUJHU WKDQ WKH WRS �)LJXUH ����E�� )RU H[DPSOH� D
� ð ���LQFK LPDJH RQ D �� ð ���LQFK PRXQW ZRXOG KDYH ULJKW
DQG OHIW PDUJLQV RI �õ LQFKHV� D WRS PDUJLQ RI DSSUR[LPDWHO\ �
LQFKHV� DQG D ERWWRP PDUJLQ RI DSSUR[LPDWHO\ � LQFKHV�

: :LWK D KRUL]RQWDO LPDJH RQ D YHUWLFDO PRXQW� WKH ULJKW DQG OHIW
PDUJLQV VKRXOG EH HTXDO� DQG WKH ERWWRP PDUJLQ VKRXOG EH ���
WR ��� ODUJHU WKDQ WKH WRS �)LJXUH ����F�� 7KLV W\SH RI SRVLWLRQ�
LQJ ZRUNV EHVW ZLWK VPDOOHU SULQWV �� ð � LQFKHV RU VPDOOHU� RQ
�� ð ���LQFK RU VPDOOHU PRXQWV� )RU H[DPSOH� ZLWK D � ð ��LQFK
LPDJH RQ DQ �� ð ���LQFK PRXQW� WKH ULJKW DQG OHIW PDUJLQV
ZRXOG EH � LQFKHV� WKH WRS PDUJLQ ZRXOG EH EHWZHHQ � DQG �
LQFKHV� DQG WKH ERWWRP PDUJLQ ZRXOG EH EHWZHHQ � DQG �
LQFKHV�



���3UHVHUYDWLRQ DQG 3UHVHQWDWLRQ

,PDJH

�D� 9HUWLFDO LPDJH DQG
�D� YHUWLFDO PRXQW

�E� +RUL]RQWDO LPDJH DQG
�E� KRUL]RQWDO PRXQW

�F� +RUL]RQWDO LPDJH
�F� DQG YHUWLFDO PRXQW

,PDJH
,PDJH

02817,1* 7(&+1,48(6

7KHUH DUH WZR SULPDU\ WHFKQLTXHV IRU PRXQWLQJ SULQWV� GU\
PRXQWLQJ DQG ZLQGRZ PDWWLQJ�

: 'U\ PRXQWLQJ LV D SURFHVV WKDW XVHV KHDW DQG SUHVVXUH WR JOXH D
SULQW WR D PRXQWLQJ ERDUG ZLWK D PDWHULDO FDOOHG GU\ PRXQWLQJ
WLVVXH� 7KLV SURFHVV UHTXLUHV D GU\ PRXQWLQJ SUHVV� D GHYLFH GH�
VLJQHG WR SURYLGH D FRQWUROOHG DPRXQW RI KHDW DQG SUHVVXUH WR
WKH SULQW DQG PRXQWLQJ ERDUG�

: :LQGRZ PDWWLQJ SODFHV D SULQW EHWZHHQ WZR SLHFHV RI PRXQW
ERDUG� 7KH WRS ERDUG KDV D EHYHOHG ZLQGRZ FXW LQ LW WR GLVSOD\
WKH LPDJH� 7KH SULQW LV DWWDFKHG WR WKH ERWWRP ERDUG�

'U\ 0RXQWLQJ

'U\ PRXQWLQJ LQYROYHV WULPPLQJ WKH ERUGHU RI D SULQW DQG
DWWDFKLQJ LW WR D PRXQWLQJ ERDUG ZLWK D SLHFH RI VSHFLDOO\ WUHDWHG
WLVVXH� 7KH SULQW� WKH WLVVXH� DQG WKH PRXQWLQJ ERDUG DUH DOO SODFHG
LQ D KHDWHG SUHVV XQWLO WKH WLVVXH SHUPDQHQWO\ ERQGV WKH SULQW DQG
WKH ERDUG�

7KLV SURFHVV ZRUNV EHFDXVH GU\ PRXQWLQJ WLVVXH LV WKHUPRSODV�
WLF� ,W VRIWHQV XQGHU KHDW DQG IORZV LQWR WKH SRURXV ILEHUV RI SULQW
SDSHU DQG PRXQW ERDUG� :KHQ WKH WLVVXH FRROV� WKH ERQG LV
SHUPDQHQW� 5HVLQ�FRDWHG SDSHUV DQG 3RODURLG SULQWV UHTXLUH VSHFLDO
ORZ�WHPSHUDWXUH WLVVXH�

7KH FKLHI DGYDQWDJH RI GU\ PRXQWLQJ LV WKDW SULQWV DUH KHOG
YHU\ IODW� ,Q DGGLWLRQ� GU\ PRXQWLQJ WLVVXH LV FKHPLFDOO\ LQHUW DQG
VHDOV RII WKH EDFN RI D SULQW IURP FKHPLFDO FRQWDPLQDWLRQ�

7KH GLVDGYDQWDJHV RI GU\ PRXQWLQJ DUH WKDW LW UHTXLUHV
WULPPLQJ WKH SULQW ERUGHUV� ZKLFK H[SRVHV WKH LPDJH WR GLUHFW
FKHPLFDO DWWDFN� ,Q DGGLWLRQ� GU\ PRXQWLQJ LQYROYHV H[WUD KDQGOLQJ
RI WKH SULQW� GXULQJ ZKLFK WKHUH LV WKH SRWHQWLDO IRU SK\VLFDO
GDPDJH� )LQDOO\� WKH IDFW WKDW D GU\�PRXQWHG SULQW LV SHUPDQHQWO\
DWWDFKHG WR LWV PRXQW LV D SUREOHP WR VRPH DUFKLYLVWV ZKR SUHIHU
WKDW D SULQW EH UHPRYDEOH LQ FDVH WKH PRXQW ERDUG EHFRPHV
GDPDJHG RU WKH SULQW UHTXLUHV VRPH UHVWRUDWLRQ WUHDWPHQW�


 7KH VHFWLRQV RQ PRXQWLQJ WHFKQLTXHV DQG IUDPLQJ GLVFXVV WKH FKRLFHV

 DYDLODEOH WR SKRWRJUDSKHUV ZKR ZLVK WR GLVSOD\ WKHLU SURFHVVHG SULQWV� )RU

 VSHFLILF WHFKQLTXHV IRU GU\ PRXQWLQJ� FXWWLQJ ZLQGRZ PDWV� RU IUDPLQJ�

 FRQVXOW D ERRN RQ IUDPLQJ� 6RPH XVHIXO YROXPHV DUH OLVWHG LQ $SSHQGL[ +�

 <RXU ORFDO OLEUDU\ PD\ RIIHU DGGLWLRQDO LQIRUPDWLRQ�

)LJXUH ���� 7KUHH SRSXODU ZD\V WR

SRVLWLRQ SULQWV RQ PRXQWV� 0RXQWLQJ
D SULQW LQ RWKHU ZD\V WHQGV WR FDOO

DWWHQWLRQ WR WKH PRXQWLQJ GHFLVLRQV�



��� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

*HQHUDO 7LSV IRU 'U\ 0RXQWLQJ

: %H VXUH WR UHPRYH DQ\ GXVW DQG JULW IURP WKH WLVVXH� SULQW� DQG
PRXQW� )RUHLJQ PDWWHU FDXJKW XQGHU WKH SULQW FUHDWHV D QRWLFH�
DEOH EXPS�

: ,Q KXPLG FOLPDWHV� GU\ RXW WKH PRXQW ERDUG DQG SULQW E\ SUH�
KHDWLQJ WKHP LQ WKH GU\ PRXQW SUHVV� ([FHVV PRLVWXUH FDQ WXUQ
WR VWHDP DQG FDXVH EXEEOHV XQGHU WKH VXUIDFH RI D GU\ PRXQWHG
SULQW�

: &DUHIXOO\ FKHFN WKH SUHVV WHPSHUDWXUH� 6RPH SULQWLQJ SDSHUV
KDYH VRIW HPXOVLRQV WKDW FDQ JOD]H RYHU LI KHDWHG WRR PXFK�
'RQ·W WUXVW WKH WKHUPRVWDW XVHG RQ PRVW SUHVVHV� LQVWHDG� XVH
WHPSHUDWXUH�LQGLFDWRU VWULSV WKDW PHOW DW VSHFLILF WHPSHUDWXUHV�

: 8VH D VSHFLDO FRYHU VKHHW� FDOOHG UHOHDVH SDSHU� WR FRYHU WKH
SULQW ZKLOH LW LV LQ WKH SUHVV� 5HOHDVH SDSHU KDV D VPRRWK VLOLFRQ�
FRDWHG VXUIDFH WKDW UHGXFHV WKH SRVVLELOLW\ RI JULW RQ WKH SODWHQ RI
WKH GU\PRXQWLQJ SUHVV IURP GDPDJLQJ WKH SULQW DQG SUHYHQWV
WKH DGKHVLYH IURP GU\PRXQWLQJ WLVVXH IURP DGKHULQJ WR WKH
SUHVV�

: :KHQ \RX ILUVW UHPRYH WKH SULQW IURP WKH SUHVV� WKH GU\ PRXQW�
LQJ WLVVXH LV ZDUP DQG VRIW� 3ODFH WKH SULQW XQGHU D IODW ZHLJKW
XQWLO LW FRROV VR WKDW WKH DGKHVLRQ RI WKH SULQW DQG PRXQWLQJ
ERDUG LV VROLG�

: $IWHU WKH PRXQWHG SULQW LV FRRO� EHQG WKH PRXQW DQG SULQW EDFN�
ZDUG WR FKHFN IRU FRPSOHWH DGKHVLRQ� ,I RQH RU PRUH FRUQHUV OLIW
RII� UHSODFH WKH SULQW LQ WKH SUHVV DQG UHKHDW�

�D� 2YHUODSSLQJ :LQGRZ �E� )ORDWLQJ :LQGRZ

,PDJH

0DW

:LQGRZ

:LQGRZ 0DWWLQJ

0DQ\ SKRWRJUDSKHUV ZKR PDNH DUFKLYDO SULQWV SUHIHU WR PRXQW
WKHLU SULQWV LQ D VDQGZLFK EHWZHHQ WZR SLHFHV RI PXVHXP ERDUG
RU FRQVHUYDWLRQ ERDUG� 7KLV DUUDQJHPHQW LV XVXDOO\ FDOOHG D ZLQGRZ
PDW EHFDXVH WKH WRS ERDUG KDV D EHYHOHG ZLQGRZ FXW LQ LW WR VKRZ
WKH LPDJH�

7KHUH DUH WZR ZD\V WR FXW ZLQGRZ PDWV� RYHUODSSLQJ DQG
IORDWLQJ� $Q RYHUODSSLQJ ZLQGRZ FRYHUV WKH HGJHV RI WKH LPDJH E\
DSSUR[LPDWHO\ ����LQFK RQ DOO IRXU VLGHV �)LJXUH ����D�� $ IORDWLQJ
ZLQGRZ LV VL]HG WR OHDYH DSSUR[LPDWHO\ ô�LQFK ERUGHU DURXQG WKH
LPDJH �)LJXUH ����E�� 7KH RYHUODSSLQJ ZLQGRZ PDW LV WKH WUDGLWLRQ�

)LJXUH ���� 7\SHV RI ZLQGRZ PDWV�
�D� $Q RYHUODSSLQJ ZLQGRZ FRYHUV
WKH RXWHU HGJH RI WKH LPDJH �LQGL�
FDWHG E\ WKH GRWWHG OLQH� E\ D VPDOO
DPRXQW� �E� $ IORDWLQJ ZLQGRZ OHDYHV
VSDFH DURXQG WKH LPDJH YLVLEOH�



���3UHVHUYDWLRQ DQG 3UHVHQWDWLRQ

DO ZD\ WR GLVSOD\ DQ LPDJH� 7KH IORDWLQJ ZLQGRZ PDW LV VXLWHG
IRU LPDJHV LQ ZKLFK DOO RI WKH ERUGHU GHWDLO LV LPSRUWDQW WR WKH
SULQW VWDWHPHQW�

7KH WZR SLHFHV RI ERDUG LQ D ZLQGRZ PDW DUH DWWDFKHG ZLWK D
KLQJH RI WDSH DORQJ HLWKHU WKH WRS RU RQH RI WKH VLGHV� 7KH SULQW LV
WKHQ SRVLWLRQHG XQGHU WKH ZLQGRZ DQG DWWDFKHG WR WKH EDFNLQJ
ERDUG� <RX FDQ FXW D ZLQGRZ PDW IRU D GU\�PRXQWHG SULQW� EXW LW LV
GLIILFXOW WR PDWFK WKH ORFDWLRQ RI WKH PRXQWHG SULQW WR WKH ORFDWLRQ
RI WKH ZLQGRZ� ,QVWHDG� LW LV SUHIHUDEOH WR DWWDFK WKH SULQW WR WKH
ERWWRP PRXQW ERDUG XVLQJ PRXQWLQJ FRUQHUV� ZKLFK DUH UHFWDQJOHV RI
DFLG�IUHH SDSHU IROGHG LQ D WULDQJOH DV VKRZQ LQ )LJXUH �����

7KH VL]H RI WKH SDSHU FRUQHU GHSHQGV RQ WKH VL]H RI WKH SULQW \RX
DUH PRXQWLQJ� )RU � ð ���LQFK SDSHU� FRUQHUV PDGH IURP D
� ð ö�LQFK UHFWDQJOH DUH XVXDOO\ VXLWDEOH� )RU ODUJHU SDSHU VL]HV�
VXFK DV �� ð �� DQG �� ð �� LQFKHV� WKH UHFWDQJOH FDQ EH � ð �õ
LQFKHV RU ODUJHU� ,I WKH FRUQHU SURYHV WR EH WRR ODUJH� \RX FDQ FXW LW
WR VL]H DFURVV WKH RSHQ HQG RI WKH WULDQJOH�

8VH WZR FRUQHUV WR KROG WKH ERWWRP RI WKH SULQW DQG RQH FRUQHU
WR KROG WKH WRS RI WKH SULQW �)LJXUH ������� 7KH SDSHU FRUQHUV DUH
KLGGHQ EHKLQG WKH ZLQGRZ�

,PDJH

3ULQW %RUGHU

7DSH

&RUQHUV

%DFNLQJ %RDUG

7KH DGYDQWDJH RI GLVSOD\LQJ D SULQW LQ D ZLQGRZ PDW LV WKDW \RX FDQ
UHPRYH WKH SULQW ZKHQ WKH PDW EHFRPHV GDPDJHG RU WKH SULQW
VKRZV VLJQV RI QHHGLQJ UHVWRUDWLRQ� ,Q D ZLQGRZ PDW� WKH SULQW
GRHVQ·W QHHG WR KDYH LWV HGJHV WULPPHG DV LW GRHV ZKHQ GU\
PRXQWHG� )LQDOO\� WKH ZLQGRZ PDW NHHSV WKH SULQW HPXOVLRQ IURP
WRXFKLQJ WKH JOD]LQJ RI D IUDPHG SULQW DQG EHFRPLQJ IHUURW\SHG LQ
D KXPLG FOLPDWH�

)LJXUH ���� 0DNH D PRXQWLQJ

FRUQHU E\ IROGLQJ D UHFWDQJXODU SLHFH
RI DFLG�IUHH SDSHU LQWR D WULDQJOH�

)LJXUH ����� $WWDFKLQJ D SULQW WR D

PRXQW ERDUG ZLWK FRUQHUV� 7DSH
WKUHH FRUQHUV WR KROG WKH SULQW RQ WKH

PDW� $OORZ HQRXJK URRP IRU WKH

SULQW WR H[SDQG LQ KXPLG FRQGLWLRQV
DQG QRW EXFNOH LQ WKH PRXQW�
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7KH GLVDGYDQWDJHV RI ZLQGRZ PDWWLQJ DUH WKDW LW UHTXLUHV WZLFH
DV PXFK PRXQW ERDUG DV GU\ PRXQWLQJ� 7R HFRQRPL]H� \RX FDQ XVH
IRXU�SO\ ERDUG IRU WKH ZLQGRZ DQG WZR�SO\ IRU WKH EDFNLQJ� $OVR�
FXWWLQJ D EHYHOHG ZLQGRZ UHTXLUHV VRPH SUDFWLFH DQG VSHFLDO WRROV�

*HQHUDO 7LSV IRU :LQGRZ 0DWWLQJ

: 8VH RQO\ OLQHQ RU DFLG�IUHH SDSHU WDSH ZLWK D ZDWHU�DFWLYDWHG
DGKHVLYH WR DWWDFK WKH PRXQWLQJ FRUQHUV DQG WR KLQJH D ZLQGRZ
ERDUG WR WKH EDFNLQJ ERDUG� :HW WKH DGKHVLYH ZLWK GLVWLOOHG ZDWHU
RU PL[ D OLWWOH EDNLQJ VRGD ZLWK \RXU WDS ZDWHU WR PDNH VXUH LW LV
DONDOLQH� $YRLG SUHVVXUH�VHQVLWLYH WDSH� HYHQ LI DFLG� DQG VXOIXU�
IUHH EHFDXVH WKH DGKHVLYH UHPDLQV WDFN\ DQG ZLOO HYHQWXDOO\
PLJUDWH WKURXJK SRURXV REMHFWV OLNH WKH PRXQW ERDUG�

: :KHQ PRXQWLQJ ZLWK FRUQHUV� DOORZ D OLWWOH VSDFH IRU WKH SULQW WR
VZHOO� ,Q KXPLG FRQGLWLRQV� D SULQW FDQ EXFNOH LI WKH FRUQHUV DUH
WRR WLJKW�

)5$0,1* 35,176

)UDPLQJ LV WKH EHVW ZD\ WR SURWHFW D SULQW ZKLOH LW LV RQ GLVSOD\� $
SURSHUO\ IUDPHG SULQW LV HQFDVHG E\ D SDFNDJH RI PDWHULDOV� WKH
IUDPH� JOD]LQJ� YDSRU EDUULHU� DQG EDFNLQJ �)LJXUH �������

)UDPH

*OD]LQJ

0RXQWHG 3ULQW

9DSRU %DUULHU

%DFNLQJ %RDUG

)UDPH

7KH EHVW PDWHULDO IRU WKH IUDPH LV PHWDO� ,I WKH PHWDO LV SDLQWHG�
PDNH VXUH WKDW WKH SDLQW LV FRPSOHWHO\ GU\� :RRG IUDPHV FDQ EOHHG
UHVLQV DQG RWKHU KDUPIXO SURGXFWV LQWR WKH PRXQW LI LW LV QRW VHDOHG
ZLWK D ZDWHU�EDVHG SRO\XUHWKDQH YDUQLVK WKDW KDV KDG DW OHDVW WZR
ZHHNV WR GU\� 3ODVWLF LV DQRWKHU FRPPRQ PDWHULDO XVHG IRU IUDPHV�
EXW WR GDWH QR SODVWLF IUDPHV DUH PDGH WR DUFKLYDO VWDQGDUGV�

*OD]LQJ

*OD]LQJ UHIHUV WR WKH WUDQVSDUHQW PDWHULDO WKURXJK ZKLFK \RX YLHZ
WKH SULQW� *ODVV DQG SODVWLF DUH WKH WZR PRVW FRPPRQ W\SHV RI
JOD]LQJ� *ODVV LV JHQHUDOO\ OHVV H[SHQVLYH DQG LV HDVLHU WR NHHS FOHDQ

)LJXUH ����� +RZ D IUDPHG SULQW

LV DVVHPEOHG�
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WKDQ SODVWLF� ,Q DGGLWLRQ� JODVV LV FKHPLFDOO\ LQHUW DQG VDIH IRU
DUFKLYDO SULQWV� ,I \RX XVH JODVV� DYRLG WKH OLJKWO\ WH[WXUHG QRQJODUH
JODVV VROG E\ PDQ\ IUDPLQJ VWRUHV� 7KH VXUIDFH RI WKLV JODVV FDXVHV D
VRIW UHIOHFWLRQ DW DOO YLHZLQJ DQJOHV� ZKLFK SUHYHQWV \RX IURP FOHDUO\
VHHLQJ WKH WRQHV LQ WKH SULQW�

3ODVWLF JOD]LQJ LV OLJKWHU WKDQ JODVV� ZRQ·W VKDWWHU LI GURSSHG�
DQG LV PDQXIDFWXUHG LQ D YDULHW\ RI ZD\V WKDW ILOWHU XOWUDYLROHW OLJKW
WR SURWHFW FRORU DQG G\H WRQHG SULQWV� +RZHYHU� SODVWLF LV KDUG WR
FOHDQ� VFUDWFKHV HDVLO\� DQG LV JHQHUDOO\ PRUH H[SHQVLYH WKDQ JODVV�
$OVR� SODVWLF JOD]LQJ PXVW EH VSHFLDOO\ SURFHVVHG WR EH IUHH RI
UHDFWLYH DJHQWV WKDW KDUP WKH ORQJ�WHUP VXUYLYDO RI SULQWV� D SURFHVV
WKDW DGGV WR LWV H[SHQVH�

9DSRU %DUULHU DQG %DFNLQJ %RDUG

%HKLQG WKH PRXQWHG SULQW VKRXOG EH D YDSRU EDUULHU DQG D VWLII
ERDUG WKDW KROGV WKH PDW DQG SULQW IODW� 7KH YDSRU EDUULHU LV DQ
LQHUW OD\HU WKDW VHSDUDWHV WKH PRXQW IURP WKH EDFNLQJ� ,WV SXUSRVH
LV QRW WR PDNH WKH IUDPH DLUWLJKW� 3KRWRJUDSKV DUH LQ D FRQVWDQW
VWDWH RI FKDQJH� WKH\ VZHOO DQG FRQWUDFW IURP WHPSHUDWXUH DQG
KXPLGLW\ FKDQJHV� 7KH YDSRU EDUULHU SUHYHQWV UDSLG KXPLGLW\
FKDQJHV WKDW PLJKW FDXVH WKH SULQW WR EXFNOH� <RX FDQ PDNH D
VDWLVIDFWRU\ YDSRU VHDO IURP D VKHHW RU WZR RI DOXPLQXP IRLO RU
SRO\HVWHU �0\ODU��

(YHQ WKRXJK WKH YDSRU EDUULHU FKHPLFDOO\ LVRODWHV WKH PDW IURP
WKH EDFNLQJ ERDUG� QRW DOO PDWHULDOV DUH VDWLVIDFWRU\ IRU EDFNLQJ�
:RRG�EDVHG SURGXFWV� VXFK DV SO\ZRRG RU SDUWLFOH ERDUG� JLYH RII
IRUPDOGHK\GH IXPHV� ,Q DGGLWLRQ WR WKH VXSSOLHUV OLVWHG LQ $SSHQ�
GL[ *� PDQ\ IUDPLQJ VKRSV VHOO DFLG�IUHH FRUUXJDWHG ERDUG DQG
SODVWLF IRDP SURGXFWV VXLWDEOH IRU EDFNLQJ D IUDPHG SULQW�

6800$5<

: %HIRUH SULQWV DUH ILQLVKHG� WKH\ VKRXOG EH VSRWWHG� VLJQHG� DQG
JLYHQ DQ\ RWKHU GRFXPHQWDWLRQ \RX IHHO LV QHFHVVDU\�

: 6SRWWLQJ LV WKH SURFHVV RI KLGLQJ GXVW VSRWV RQ SULQWV E\ FRYHULQJ
WKH VSRW ZLWK D JUD\ G\H�

: :ULWH RQ WKH EDFN RI DUFKLYDOO\ SURFHVVHG SULQWV RQO\ ZLWK D
PHGLXP�KDUG OHDG SHQFLO DQG RQO\ RSSRVLWH D QRQLPDJH DUHD�

: $YRLG DQ\ VXUIDFH WUHDWPHQWV� VXFK DV ZD[HV DQG YDUQLVKHV� RQ
DUFKLYDOO\ SURFHVVHG SULQWV�

: 3URSHU VWRUDJH FRQGLWLRQV VKRXOG SURWHFW ILOP DQG SULQWV IURP
FKHPLFDO DQG SK\VLFDO GDPDJH�

: 7KH RSWLPXP UDQJH RI WHPSHUDWXUH DQG KXPLGLW\ IRU VWRUDJH
DQG GLVSOD\ LV ��q WR ��q ) ���q WR ��q &� DQG ��� WR ��� UHOD�
WLYH KXPLGLW\� ,I \RX FDQ FRQWURO RQO\ RQH RI WKHVH FRQGLWLRQV�
FRQWURO WKH KXPLGLW\� ,PSURSHU KXPLGLW\ FDQ FDXVH ZRUVH SURE�
OHPV WKDQ LPSURSHU WHPSHUDWXUH�

: &KRLFHV IRU QHJDWLYH VWRUDJH DUH PDQ\� EXW QR RQH PHWKRG SUR�
YLGHV D IXOO UDQJH RI SURWHFWLRQ� HDV\ DFFHVV� DQG WROHUDQFH IRU D
YDULHW\ RI VWRUDJH FRQGLWLRQV� 7KH FKRLFH \RX PDNH VKRXOG UHIOHFW
\RXU LQGLYLGXDO QHHGV�
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: 3ULQWV KDYH WKH VDPH VWRUDJH UHTXLUHPHQWV DV QHJDWLYHV� ,Q DGGL�
WLRQ� WKH VL]H DQG ZHLJKW RI SULQWV PHDQV WKDW WKH FKRLFH RI FRQ�
WDLQHU LV LPSRUWDQW�

: 7KHUH DUH WKUHH UHDVRQV WR PRXQW D SULQW� WR KROG WKH SULQW IODW
IRU HDVLHU YLHZLQJ� WR SURWHFW WKH SULQW� DQG WR SURYLGH D FRQ�
WUROOHG YLHZLQJ VSDFH DURXQG WKH SULQW�

: 0XVHXP ERDUG DQG FRQVHUYDWLRQ ERDUG DUH WZR DUFKLYDOO\ VDIH
FKRLFHV IRU PRXQWLQJ� %RWK DUH DYDLODEOH LQ D YDULHW\ RI FRORUV
DQG WKLFNQHVVHV�

: 8QOHVV \RX KDYH D VSHFLILF UHDVRQ WR GR RWKHUZLVH� XVH XQLIRUP
PRXQW DQG IUDPH VL]HV�

: 3RVLWLRQ D SULQW RQ WKH PRXQW VR WKDW WKH ERUGHU LV DW OHDVW � LQ�
FKHV ZLGH DQG QR PRUH WKDQ � LQFKHV ZLGH�

: 7KHUH DUH WZR FKRLFHV IRU PRXQWLQJ SULQWV� GU\ PRXQWLQJ DQG
ZLQGRZ PDWWLQJ� <RXU FKRLFH GHSHQGV RQ ZKLFK LV PRVW FRQYH�
QLHQW DQG EHVW VXSSRUWV \RXU SULQW VWDWHPHQW�

: 'U\ PRXQWLQJ XVHV KHDW DQG SUHVVXUH WR DWWDFK D SULQW WR D
PRXQWLQJ ERDUG ZLWK D VSHFLDO PRXQWLQJ WLVVXH�

: :LQGRZ PDWWLQJ SODFHV WKH SULQW EHWZHHQ WZR SLHFHV RI PRXQW
ERDUG� 7KHUH DUH WZR W\SHV RI ZLQGRZ PDWV� RYHUODSSLQJ� ZKLFK
FRYHUV WKH HGJHV RI WKH LPDJH E\ DSSUR[LPDWHO\ ����LQFK RQ DOO
IRXU VLGHV� DQG IORDWLQJ� ZKLFK OHDYHV D ERUGHU RI DSSUR[LPDWHO\
ô LQFK DURXQG WKH LPDJH�

: $ IUDPLQJ SDFNDJH VKRXOG FRQVLVW RI D FKHPLFDOO\ LQHUW IUDPH�
JOD]LQJ� WKH PRXQWHG SULQW� D YDSRU EDUULHU� DQG D VWLII� DFLG�IUHH
EDFNLQJ ERDUG�
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'DUNURRP VDIHW\ LV D VXEMHFW WKDW WRR PDQ\ SKRWRJUDSKHUV HLWKHU
LJQRUH RU PLVXQGHUVWDQG� $ UHFHQW VXUYH\ RI GDUNURRP VDIHW\
DWWLWXGHV VKRZHG WKDW ZKLOH PDQ\ SKRWRJUDSKHUV DUH DZDUH RI WKH
QHHG IRU VDIH SUDFWLFHV LQ WKH GDUNURRP� WKHUH LV D JDS EHWZHHQ
XQGHUVWDQGLQJ WKH QHHG DQG NQRZLQJ ZKDW WR GR DERXW LW� 7KH
VWXG\ FRQFOXGHG WKDW ´LQGLYLGXDOV LQYROYHG LQ SKRWRJUDSKLF
YRFDWLRQV GR QRW KDYH WKH VDPH NQRZOHGJH RI WKH KD]DUGV DV ZRXOG
DQ LQGXVWULDO ZRUNHU H[SRVHG WR WKH VDPH OHYHO RI KD]DUGV LQ
JHQHUDO LQGXVWU\�µ�

,W LV WKH SXUSRVH RI WKLV DSSHQGL[ WR GLVFXVV WKH EDVLF SULQFLSOHV
RI GDUNURRP VDIHW\ DQG VXJJHVW VRPH VSHFLILF WHFKQLTXHV WKDW
SKRWRJUDSKHUV FDQ XVH LQ WKHLU ZRUN� 7KLV DSSHQGL[ LV QRW LQWHQGHG
DV D VXEVWLWXWH IRU D UHYLHZ RI WKH DSSURSULDWH JRYHUQPHQW
UHJXODWLRQV DQG VWDQGDUGV IRU KHDOWK DQG VDIHW\ LQ HIIHFW LQ \RXU
DUHD�

$OZD\V NHHS LQ PLQG WKDW \RX EHDU WKH SULPDU\ UHVSRQVLELOLW\
IRU SURWHFWLQJ \RXUVHOI E\ VHHNLQJ WKH PRVW FXUUHQW LQIRUPDWLRQ RQ
WKH KD]DUGV RI WKH SURFHVVHV \RX XVH� 7KHUH LV D OLVW RI ERRNV DQG
,QWHUQHW UHVRXUFHV LQ $SSHQGL[ ) WKDW \RX FDQ FRQVXOW IRU WKLV
LQIRUPDWLRQ� <RXU JRDO LV WR DSSO\ LQIRUPHG FRPPRQ VHQVH WR WKH
VDIHW\ SUDFWLFHV \RX XVH LQ WKH GDUNURRP�
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7KHUH DUH JRRG UHDVRQV WR KDYH FRQFHUQV DERXW KHDOWK DQG VDIHW\ LQ
WKH GDUNURRP� ,W LV D IDFW WKDW EODFN�DQG�ZKLWH SURFHVVHV XVH KHDY\
PHWDOV� VWURQJ DFLGV� VXOIXU VDOWV� DQG F\DQLGH�EDVHG EOHDFKHV� 7KHVH
IDFWV� KRZHYHU� RIWHQ JHW WUDQVODWHG LQWR VWRULHV DERXW OHWKDO ´VHZHUµ
JDV� WR[LQV WKDW SDVV ULJKW WKURXJK \RXU VNLQ DQG GHVWUR\ YLWDO
RUJDQV� DQG RWKHU IULJKWHQLQJ� EXW PRVWO\ H[DJJHUDWHG P\WKV� 7KH
WUXWK LV WKDW PRVW� LI QRW DOO� RI WKH FKHPLFDOV XVHG LQ EDVLF SKRWR�
JUDSKLF SURFHVVHV DUH VDIH DV ORQJ DV \RX XQGHUVWDQG DQG XVH WKH
SURSHU SUHFDXWLRQV�


 3RUWLRQV RI WKLV DSSHQGL[ RULJLQDOO\ DSSHDUHG LQ ,OIRUG 3KRWR ,QVWUXFWRU�

 SXEOLVKHG E\ ,OIRUG�
� (WNLQG� +RZDUG :�� 6DIHW\ DQG +HDOWK 0DQDJHPHQW RI 3KRWRJUDSKLF 'DUNURRP
� :RUNHUV� 0DVWHU·V 7KHVLV� 8QLYHUVLW\ RI &LQFLQQDWL� �����

'DUNURRP 6DIHW\


$SSHQGL[$

ZLWK +RZDUG (WNLQG
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$Q\RQH ORRNLQJ IRU DQ H[DPSOH RI WKH SUHYDLOLQJ FRQIXVLRQ
QHHG RQO\ UHDG VRPH RI WKH GLVFXVVLRQV DERXW VHOHQLXP WRQHU LQ
SKRWRJUDSK\ JURXSV RQ WKH ,QWHUQHW� 6RPH SKRWRJUDSKHUV ORRN XS
WKH VDIHW\ GDWD IRU WKH HOHPHQW VHOHQLXP� ZKLFK LV YHU\ WR[LF LQ LWV
SRZGHUHG IRUP� DVVXPH WKDW WKH WRQHU LV HTXDOO\ KD]DUGRXV DQG
UHIXVH WR ZRUN ZLWK LW� 2WKHU SKRWRJUDSKHUV VHH ERWWOHV RI VHOHQLXP
VXSSOHPHQWV RQ WKH YLWDPLQ VKHOI RI WKHLU ORFDO SKDUPDF\ DQG
DVVXPH WKDW XVLQJ VHOHQLXP WRQHU ZLOO LPSURYH WKHLU KHDOWK� 1HLWKHU
SRLQW RI YLHZ� RI FRXUVH� LV DFFXUDWH�

'RVDJH 'HWHUPLQHV WKH 3RWHQWLDO IRU +DUP

/LNH VHOHQLXP� PRVW FKHPLFDOV WKRXJKW RI DV EHQLJQ RU HYHQ
QHFHVVDU\ IRU KHDOWK\ OLIH DUH DFWXDOO\ DFXWH SRLVRQV LQ WKH ZURQJ
DPRXQW� 6RGLXP IOXRULGH LV DQRWKHU H[DPSOH� ,QJHVWHG LQ VPDOO
TXDQWLWLHV RYHU D ORQJ SHULRG RI WLPH� LW LV HVVHQWLDO IRU JRRG GHQWDO
KHDOWK� ,Q ODUJH GRVHV� KRZHYHU� LW LV H[WUHPHO\ WR[LF� HYHQ OHWKDO LQ
DSSUR[LPDWHO\ KDOI WKH FDVHV ZKHUH SHRSOH LQJHVW �� PLOOLJUDPV SHU
NLORJUDP RI ERG\ ZHLJKW�


'DUNURRP FKHPLFDOV UDUHO\ FDXVH SUREOHPV LQ WKH TXDQWLWLHV
WKDW PRVW SKRWRJUDSKHUV XVH WKHP� EXW LI H[SRVXUH LV QRW FRQ�
WUROOHG� WKHUH D OLNHOLKRRG RI QHJDWLYH ORQJ�WHUP FRQVHTXHQFHV� <RXU
SULPDU\ VDIHW\ JRDO LQ WKH GDUNURRP LV WR UHGXFH H[SRVXUH WR
KDUPIXO VXEVWDQFHV VR WKDW \RXU GRVDJH LV EHORZ WKH WKUHVKROG RI
SRWHQWLDO GDQJHU�
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3URWHFWLQJ \RXUVHOI VWDUWV ZLWK NQRZLQJ KRZ GDUNURRP FKHPLFDOV
FDQ HQWHU \RXU ERG\� (YHU\ FKHPLFDO UHDFWV ZLWK WKH ERG\ LQ
GLIIHUHQW ZD\V� EXW PRVW XVH RQH RU PRUH RI WKH IROORZLQJ DYHQXHV�
: ,QJHVWLRQ� XVXDOO\ WKURXJK FRQWDPLQDWHG IRRG RU GULQN� )URP
WKH GLJHVWLYH V\VWHP� VRPH FKHPLFDOV FDQ GLUHFWO\ DIIHFW FHUWDLQ
RUJDQV LQ WKH ERG\�

: ,QMHFWLRQ �RU SHQHWUDWLRQ� WKURXJK EURNHQ VNLQ� VXFK DV D FXW RU
EDGO\ FKDSSHG VNLQ� :LWKRXW WKH VXUIDFH RI WKH VNLQ DV D EDUULHU�
WKH FKHPLFDO SDVVHV GLUHFWO\ LQWR WKH EORRG VWUHDP ZKHUH LW FDQ
DIIHFW RWKHU SDUWV RI WKH ERG\�

: $EVRUSWLRQ WKURXJK WKH VNLQ·V RXWHU OD\HUV DQG LQWR WKH EORRG
VWUHDP�

: ,QKDODWLRQ RI PDWHULDO VXVSHQGHG LQ WKH DLU� VXFK DV D JDV� D YD�
SRU� RU D SDUWLFOH� 7KH PDWHULDO HLWKHU GDPDJHV WKH OXQJV GLUHFW�
O\� RU SDVVHV LQWR WKH EORRG VWUHDP�

,Q DGGLWLRQ� VRPH PDWHULDOV� VXFK DV VWURQJ DFLGV� DUH FRUURVLYH�
'LUHFW FRQWDFW GDPDJHV WKH VNLQ DQG SURPRWHV DEVRUSWLRQ DQG
LQMHFWLRQ�

&21752//,1* (;32685(

7KH NH\ WR ZRUNLQJ VDIHO\ LV FRQWUROOLQJ \RXU H[SRVXUH WR WKH
GLIIHUHQW FKHPLFDOV \RX XVH� 7KLV PHDQV SXWWLQJ DQ HIIHFWLYH EDUULHU
EHWZHHQ \RX DQG WKH DYHQXH RI H[SRVXUH IRU WKDW FKHPLFDO� 7KH


 7KLV LV WKH GHILQLWLRQ RI WKH WHUP /HWKDO 'RVDJH �� RU /'��� 2WWRERQL� $OLFH�

 7KH 'RVH 0DNHV WKH 3RLVRQ� 9LQFHQWH %RRNV� %HUNHOH\� &$� �����
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IROORZLQJ VHFWLRQV GLVFXVV WKH PHWKRGV \RX VKRXOG HPSOR\ IRU HDFK
DYHQXH� LQJHVWLRQ� LQMHFWLRQ� VNLQ DEVRUSWLRQ� DQG LQKDODWLRQ�

,QJHVWLRQ DQG ,QMHFWLRQ

,QJHVWLRQ DQG LQMHFWLRQ DUH HDV\ WR SURWHFW DJDLQVW� 0DNH LW D ILUP
UXOH QRW WR HDW� GULQN� RU JURRP \RXUVHOI LQ WKH GDUNURRP RU DQ\
SODFH ZKHUH \RX KDQGOH \RXU GDUNURRP FKHPLFDOV� ,I \RX KDYH FXWV
RU FKDSSHG VNLQ� HLWKHU DYRLG WKH GDUNURRP XQWLO WKH VNLQ KHDOV� RU
SURYLGH D SK\VLFDO EDUULHU WR SUHYHQW FRQWDFW ZLWK WKH DIIHFWHG DUHD�
)RU H[DPSOH� \RX FDQ SURWHFW FKDSSHG KDQGV E\ XVLQJ JORYHV LQ
DGGLWLRQ WR SULQW WRQJV� 6HH WKH VHFWLRQ RQ JORYHV ODWHU LQ WKLV
DSSHQGL[ IRU LQIRUPDWLRQ RQ FKRRVLQJ WKH SURSHU JORYHV WR XVH LQ
WKH GDUNURRP�

6NLQ $EVRUSWLRQ

<RX FDQ SUHYHQW VNLQ DEVRUSWLRQ E\ NHHSLQJ FKHPLFDOV IURP
FRQWDFWLQJ \RXU VNLQ RU H\HV� )RU WKLV� \RX QHHG VRPH W\SH RI
VHSDUDWLRQ� 'HSHQGLQJ RQ WKH SDUW RI WKH ERG\ \RX ZDQW WR SURWHFW�
\RX PLJKW ZDQW WR FRQVLGHU XVLQJ WRQJV� VDIHW\ JODVVHV� RU JORYHV�

7RQJV

7RQJV DUH WKH EHVW FKRLFH IRU NHHSLQJ \RXU KDQGV RXW RI WKH
FKHPLFDOV LQ \RXU SURFHVVLQJ WUD\V� %DVLF FOHDQOLQHVV GHPDQGV WKDW
\RX XVH D VHSDUDWH SDLU RI WRQJV IRU HDFK SURFHVV� )RU H[DPSOH� ODEHO
DQG XVH RQH SDLU RI WRQJV IRU WKH GHYHORSHU� DQRWKHU IRU WKH VWRS
EDWK� DQG DQRWKHU IRU IL[� ,I \RX XVH WRQHUV RU RWKHU VSHFLDO
SURFHVVHV� UHVHUYH D SDLU RI WRQJV IRU HDFK SURFHVV DQG XVH WKHP
RQO\ IRU WKDW SURFHVV�

6DIHW\ *ODVVHV

6DIHW\ JODVVHV DUH D PXVW ZKHQ ZRUNLQJ ZLWK VROXWLRQV WKDW FRXOG
VSODVK� (\HV UHDGLO\ DEVRUE PDWHULDOV WR SDVV DORQJ WR WKH UHVW RI
WKH ERG\�

6SODVKLQJ LV D FRQFHUQ ZLWK DQ\ OLTXLG� EXW LW LV HVSHFLDOO\ D
SUREOHP ZKHQ ZRUNLQJ ZLWK H[RWKHUPLF �KHDW SURGXFLQJ� FKHPLFDOV
VXFK DV VRGLXP K\GUR[LGH RU VWURQJ DFLGV OLNH VXOIXULF DQG K\GUR�
FKORULF� ,I WRR PXFK RI DQ H[RWKHUPLF FKHPLFDO LV DGGHG WR D
VROXWLRQ DW RQH WLPH� WKH OLTXLG FDQ OLWHUDOO\ ERLO DW WKH SRLQW RI
FRQWDFW� FUHDWLQJ D VLJQLILFDQW ULVN RI FRQWDPLQDWLQJ HYHU\WKLQJ
ZLWKLQ FORVH UDQJH RI WKH PL[LQJ FRQWDLQHU� ,I� OLNH PRVW SHRSOH� \RX
DUH FDUHIXOO\ REVHUYLQJ WKH PL[LQJ SURFHVV� \RXU H\HV DUH SUREDEO\
ZLWKLQ WKDW UDQJH�

*ORYHV

:KLOH ZHDULQJ JORYHV PD\ VHHP OLNH DQ REYLRXV VROXWLRQ IRU
SURWHFWLQJ \RXU KDQGV� LW LVQ·W D VLPSOH VROXWLRQ� ,Q WKH GDUNURRP�
\RX DUH ZRUNLQJ ZLWK DFLG� DONDOLQH� DQG VRPHWLPHV FDXVWLF
VROXWLRQV� 1R RQH JORYH PDWHULDO SURYLGHV DQ DGHTXDWH EDUULHU LQ DOO
RI WKHVH VLWXDWLRQV� /DWH[ UXEEHU� WKH PDWHULDO XVHG LQ PRVW FRPPRQ
NLWFKHQ RU VXUJLFDO W\SH JORYHV LV JHQHUDOO\ SRRU DW UHVLVWLQJ
SHQHWUDWLRQ �FDOOHG EUHDNWKURXJK� IURP PRVW FKHPLFDOV XVHG LQ
WKH GDUNURRP�
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7R FRPSRXQG WKH SUREOHP� WKLQ ODWH[ JORYHV DUH SURQH WR WHDUV
DQG DEUDVLRQ GDPDJH� $ JORYH ZLWK D VPDOO KROH FDQ OHDN DQG
DFWXDOO\ SURPRWH DEVRUSWLRQ E\ KROGLQJ D VPDOO DPRXQW RI WKH
OHDNHG FKHPLFDO DJDLQVW WKH VNLQ� ,Q DGGLWLRQ� PDQ\ SHRSOH DUH
SURQH WR GHYHORS DQ DOOHUJLF UHDFWLRQ WR QDWXUDO ODWH[� ZKLFK FDQ
UHVXOW LQ D SDLQIXO VNLQ UDVK RU HYHQ EUHDWKLQJ SUREOHPV�

*ORYHV PDGH RI QLWULOH� D V\QWKHWLF UXEEHU FRPSRXQG� DUH D
EHWWHU FKRLFH WKDQ ODWH[� 1LWULOH JORYHV RIIHU JRRG DEUDVLRQ
UHVLVWDQFH DQG DUH DQ HIIHFWLYH EDUULHU WR WKH GLOXWH DFLGV DQG
DONDOLHV IRXQG LQ JHQHUDO GDUNURRP XVH� $ ZLGH VHOHFWLRQ RI VL]HV
DQG WKLFNQHVVHV DUH DYDLODEOH IURP PRVW LQGXVWULDO DQG ODERUDWRU\
FKHPLFDO VXSSO\ KRXVHV� VXFK DV WKH RQHV OLVWHG LQ $SSHQGL[ *� ,Q
FKRRVLQJ JORYHV� FRQVLGHU WKDW WKH WKLFNHU WKH JORYH� WKH PRUH
HIIHFWLYH LW LV DV D EDUULHU WR FKHPLFDO SHQHWUDWLRQ� :HLJK WKLV DJDLQVW
WKH IDFW WKDW WKH WKLQQHU WKH JORYH� WKH PRUH IOH[LEOH LW LV DQG WKH
HDVLHU \RX ZLOO EH DEOH WR KDQGOH VPDOO LWHPV LQ WKH GDUNURRP�

8VLQJ *ORYHV

,I \RX GR XVH JORYHV� \RX VKRXOG SHULRGLFDOO\ FOHDQ DQG GU\ WKHP�
$IWHU XVH� ZDVK \RXU KDQGV WZLFH� RQFH ZLWK WKH JORYHV RQ �WR FOHDQ
WKH JORYHV� DQG DJDLQ ZLWK WKH JORYHV RII �WR FOHDQ WKH KDQGV��

%H VXUH WR LQVSHFW \RXU JORYHV FDUHIXOO\ EHIRUH HDFK XVH� /RRN
IRU VZHOOLQJ� FUDFNLQJ� VKULQNLQJ� RU GLVFRORUDWLRQ³DOO VLJQV WKDW
WKHUH KDV EHHQ VRPH FKDQJH LQ WKH JORYH·V HIIHFWLYHQHVV DV D
FKHPLFDO EDUULHU� ,I \RX VXVSHFW WKDW DQ\WKLQJ LV ZURQJ ZLWK HYHQ
RQH RI D SDLU RI JORYHV� GLVFDUG ERWK DQG XVH D IUHVK SDLU� 0RVW
VXSSO\ KRXVHV RIIHU GLVFRXQWV RQ ER[HV RI ��� SDLUV RI JORYHV� VR LW LV
JHQHUDOO\ HFRQRPLFDO WR GLVFDUG D SDLU DIWHU DV OLWWOH DV RQH XVH�

$LUERUQH &RQWDPLQDWLRQ

$LUERUQH FRQWDPLQDWLRQ LV D SUREOHP ZKHQ ZRUNLQJ ZLWK SRZGHUHG
FKHPLFDOV RU ZLWK YRODWLOH FKHPLFDOV VXFK DV DFLGV DQG VROYHQWV�
7KHUH DUH WKUHH WHFKQLTXHV IRU FRQWUROOLQJ DLUERUQH PDWHULDOV�
: 3UHYHQW WKH PDWHULDO IURP EHFRPLQJ DLUERUQH LQ WKH ILUVW SODFH�

: 9HQWLODWH WKH GDUNURRP RU RWKHU ORFDWLRQ ZKHUH \RX DUH XVLQJ
WKH PDWHULDOV�

: %ORFN WKH FRQWDPLQDWLRQ EHIRUH LW FDQ HQWHU WKH OXQJV�

3UHYHQWLRQ

3UHYHQWLQJ FRQWDPLQDWHV IURP EHFRPLQJ DLUERUQH LQYROYHV FDUHIXO
KDQGOLQJ DQG PL[LQJ RI OLTXLGV DQG SRZGHUV� DQG UHGXFLQJ
HYDSRUDWLRQ E\ FRYHULQJ WUD\V DQG WDQNV ZKHQ QRW LQ XVH�

:KHQ \RX PL[ SRZGHUHG FKHPLFDOV� OHW WKH SRZGHU WUDYHO WKH
VKRUWHVW GLVWDQFH SRVVLEOH WR WKH ZDWHU VR WKDW D PLQLPXP LV OHIW
VXVSHQGHG LQ WKH DLU� :KHQ \RX PL[ DFLGV� DOZD\V DGG DFLG WR D
ODUJHU YROXPH RI ZDWHU VR WKDW KHDW SURGXFHG GXULQJ GLOXWLRQ LV
DEVRUEHG� DQG GRHVQ·W FDXVH ERLOLQJ DQG VSODVKLQJ�

9HQWLODWLRQ

$IWHU SUHYHQWLRQ� YHQWLODWLRQ LV WKH PRVW HIIHFWLYH ZD\ WR FRQWURO
DLUERUQH FRQWDPLQDWLRQ LQ PRVW GDUNURRPV� <RX FDQ HLWKHU YHQWLODWH
\RXU HQWLUH GDUNURRP �JHQHUDO YHQWLODWLRQ� RU \RX FDQ MXVW YHQWLODWH
WKH DUHD LQ ZKLFK \RX KDQGOH FKHPLFDOV �ORFDO YHQWLODWLRQ��
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*HQHUDO� RU GLOXWLRQ YHQWLODWLRQ� LQYROYHV DQ RYHUDOO H[KDXVW
VLPLODU WR D EDWKURRP H[KDXVW IDQ� (IIHFWLYH JHQHUDO YHQWLODWLRQ
GRHVQ·W HOLPLQDWH FRQWDPLQDWLRQ� EXW UHGXFHV WKH FRQFHQWUDWLRQ WR D
VDIH OHYHO� *HQHUDO YHQWLODWLRQ ZRUNV EHVW ZKHQ DLUERUQH PDWHULDOV
DUH QRW YHU\ KD]DUGRXV DQG WKHUH LV DQ DGHTXDWH VRXUFH RI IUHVK DLU�

$ JRRG UXOH RI WKXPE IRU JHQHUDO YHQWLODWLRQ LQ DQ\ GDUNURRP
LV WR H[KDXVW WKH DLU DERYH WKH VLQN RU ZRUN DUHD� DQG SURYLGH DQ
DGHTXDWH VRXUFH RI IUHVK DLU IURP WKH RSSRVLWH VLGH RI WKH URRP�
7KH IDQ FDSDFLW\ VKRXOG FKDQJH WKH DLU LQ WKH URRP HYHU\ WKUHH WR
VL[ PLQXWHV� &DOFXODWH WKH YROXPH RI \RXU GDUNURRP �LQ FXELF
PHWHUV RU FXELF IHHW� GHSHQGLQJ RQ KRZ \RXU IDQ LV UDWHG� DQG
GLYLGH E\ WKH UDWLQJ RI WKH IDQ� $Q\ QXPEHU JUHDWHU WKDQ VL[ PHDQV
\RX QHHG WR XVH D IDQ ZLWK D JUHDWHU FDSDFLW\�

/RFDO YHQWLODWLRQ LQYROYHV FDSWXULQJ WKH FRQWDPLQDQW DW WKH
SRLQW RI JHQHUDWLRQ ZLWK VRPH W\SH RI HQFORVLQJ GHYLFH� VLPLODU WR D
NLWFKHQ VWRYH KRRG� +RRGV XVH PXFK OHVV DLU WR UHPRYH WKH
FRQWDPLQDQW� 7KLV LV D IDFWRU ZKHQ WKH PDWHULDO LV KD]DUGRXV DQG DLU
LV H[SHQVLYH WR KHDW� FRRO� RU NHHS IUHH RI GXVW�

6RPH SURFHVVHV� VXFK DV WRQLQJ� GRQ·W UHTXLUH GDUNQHVV� VR \RX
VKRXOG FRQVLGHU SHUIRUPLQJ WKHP RXWVLGH WKH GDUNURRP ZKHUH \RX
FDQ RSHQ ZLQGRZV DQG PD[LPL]H WKH YHQWLODWLRQ ZLWKRXW IHDU RI
OLJKW OHDNV�

&KHFNLQJ D 9HQWLODWLRQ 6\VWHP

(YHQ LI \RX KDYH FDOFXODWHG WKDW \RXU IDQ KDV HQRXJK FDSDFLW\ IRU
\RXU GDUNURRP� \RX VKRXOG SHUIRUP D WHVW WR VHH LI WKH IDQ LV
DFWXDOO\ GRLQJ DQ DGHTXDWH MRE� 2EVHUYDWLRQ� ORRNLQJ IRU FKHPLFDO
GXVWV RU PLVWV LQ WKH DLU� LV GLIILFXOW LQ WKH GDUNURRP ZRUNLQJ XQGHU
VDIHOLJKWV� $Q DOWHUQDWLYH LV WR XVH VPRNH �IURP D FLJDU� FLJDUHWWH� RU
D FRPPHUFLDOO\ DYDLODEOH VPRNH WXEH� RU� DV SURSRVHG E\ RQH H[SHUW
LQ WKH ILHOG� D VRDS EXEEOH NLW� RI WKH W\SH DYDLODEOH LQ PRVW WR\
VWRUHV�


%ORZ WKH EXEEOHV �RU UHOHDVH WKH VPRNH� DW WKH DSSUR[LPDWH
ORFDWLRQ RI \RXU SURFHVVLQJ WUD\V� DQG ZDWFK WR VHH LI WKH EXEEOHV DUH
GUDZQ WR WKH H[KDXVW IDQ� <RX VKRXOG VHH VWHDG\ PRYHPHQW� ,I WKH
EXEEOHV IORDW VORZO\ WR WKH IORRU� \RX QHHG D VWURQJHU IDQ RU \RX
QHHG WR LPSURYH WKH IORZ EHWZHHQ WKH IUHVK DLU VRXUFH DQG WKH
H[KDXVW�

:KLOH \RX DUH VWDQGLQJ E\ \RXU VLQN� PDNH VXUH WKDW WKH VRDS
EXEEOHV DUH QRW GUDZQ SDVW \RXU IDFH� 7KLV ZRXOG EH DQ LQGLFDWLRQ
WKDW \RX DUH SUREDEO\ EUHDWKLQJ \RXU GDUNURRP FKHPLFDOV ZKLOH \RX
DUH ZRUNLQJ� ,I WKLV KDSSHQV� FKDQJH WKH GLUHFWLRQ RI WKH DLU IORZ LQ
\RXU GDUNURRP� HLWKHU E\ UHORFDWLQJ WKH H[KDXVW IDQ RU WKH IUHVK DLU
VRXUFH�

%ORFNLQJ &RQWDPLQDWLRQ

,Q WKHRU\� LW PDNHV VHQVH WR VWRS DLUERUQH FRQWDPLQDWLRQ IURP
HQWHULQJ \RXU OXQJV E\ FRYHULQJ \RXU PRXWK DQG QRVH ZLWK D PDVN
RU UHVSLUDWRU ZKLOH \RX ZRUN� ,Q UHDOLW\� PDVNV DQG UHVSLUDWRUV DUH
HDV\ WR EX\� EXW GLIILFXOW WR XVH SURSHUO\�

,Q UHJXODWHG HQYLURQPHQWV� LQFOXGLQJ DFDGHPLF GDUNURRPV� WKH
XVH RI UHVSLUDWRUV UHTXLUHV PHGLFDO PRQLWRULQJ� ILW WHVWLQJ� FOHDQLQJ�


 ´&KHFNLQJ <RXU 9HQWLODWLRQ 6\VWHP�µ E\ 0LFKDHO 0F&DQQ� $UW +D]DUGV 1HZV�


YRO� ��� 1R� ��
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DQG DLU PRQLWRULQJ� FRQGLWLRQV WRR GLIILFXOW DQG FRVWO\ WR FRQVLGHU LQ
WKH DYHUDJH GDUNURRP� :LWKRXW WKH VDIHJXDUG RI PRQLWRULQJ�
UHVSLUDWRUV FDQ JLYH D IDOVH VHQVH RI VHFXULW\� 6RPH GDUNURRP
FKHPLFDOV �VHSLD WRQHU IRU H[DPSOH� LQLWLDOO\ KDYH D VWURQJ RGRU� EXW
TXLFNO\ GHDGHQ WKH QRVH� VR WKDW \RX PD\ QRW HYHQ NQRZ LI WKH
UHVSLUDWRU \RX DUH ZHDULQJ LV ZRUNLQJ FRUUHFWO\ RU QRW�

7KH ELJJHVW SUREOHP ZLWK UHVSLUDWRUV� KRZHYHU� LV WKH WHQGHQF\
WR XVH WKH UHVSLUDWRU DV D VXEVWLWXWH IRU RWKHU� PRUH DSSURSULDWH�
PHDQV RI SURWHFWLRQ� VXFK DV YHQWLODWLRQ� ,W LV SUREDEO\ EHWWHU WR SXW
\RXU HIIRUWV LQWR PHWKRGV RWKHU WKDQ D UHVSLUDWRU IRU HQVXULQJ D VDIH
ZRUNLQJ HQYLURQPHQW�

8VH RI 5HVSLUDWRUV

,I \RX GR XVH D UHVSLUDWRU IRU RFFDVLRQDO� VXSSOHPHQWDO SURWHFWLRQ�
PDNH VXUH LW LV D 1DWLRQDO ,QVWLWXWH RI 2FFXSDWLRQDO 6DIHW\ DQG
+HDOWK �1,26+� DSSURYHG XQLW� SURSHUO\ ILWV \RXU VL]H IDFH
�UHVSLUDWRUV FRPH LQ GLIIHUHQW VL]HV�� DQG XVHV D FDUWULGJH DSSURYHG
IRU DFLG JDVHV DQG RUJDQLF YDSRUV �WKH FRORU FRGH IRU WKLV W\SH LV
\HOORZ�� ,Q DGGLWLRQ� GR WKH IROORZLQJ�
: 6KDYH DQ\ IDFLDO KDLU ZKLFK PLJKW LQWHUIHUH ZLWK WKH VHDO DURXQG
WKH UHVSLUDWRU IDFHSODWH�

: 5HJXODUO\ FOHDQ �DQG GLVLQIHFW DV QHHGHG� ERWK WKH LQVLGH DQG
RXWVLGH RI WKH UHVSLUDWRU�

: :KHQ QRW LQ XVH� VWRUH WKH UHVSLUDWRU LQ D UHVHDODEOH SODVWLF EDJ
WR NHHS GXVW DQG FRQWDPLQDQWV IURP VHWWOLQJ RQ WKH LQVLGH�

: &KDQJH FDUWULGJHV DIWHU � KRXUV RI FXPXODWLYH H[SRVXUH� &KDQJH
WKHP PRUH IUHTXHQWO\ LI \RX FDQ VPHOO DQ\ FKHPLFDO RGRU
WKURXJK WKH PDVN� +XPLG HQYLURQPHQWV FDQ FRQWDPLQDWH WKH
FDUWULGJHV DQG FDXVH WKHP WR ORVH WKHLU HIIHFWLYHQHVV PRUH TXLFN�
O\�

: 'R QRW UHO\ RQ D UHVSLUDWRU WR SURYLGH SURWHFWLRQ IURP D VXV�
SHFWHG FDQFHU FDXVLQJ FKHPLFDO�

'$7$ 6+((76 $1' :$51,1* /$%(/6

0DQXIDFWXUHUV RI GDUNURRP FKHPLFDOV DQG WKH EXON FKHPLFDOV XVHG
WR PL[ SKRWRJUDSKLF IRUPXODV DUH UHTXLUHG WR PDNH PDWHULDO VDIHW\
GDWD VKHHWV �06'6� DYDLODEOH XSRQ UHTXHVW� <RX FDQ DOVR ILQG PDQ\
JHQHULF 06'6 IRU EXON FKHPLFDOV RQ WKH ,QWHUQHW� 7KHVH GDWD VKHHWV
FRQWDLQ PXFK YDOXDEOH LQIRUPDWLRQ� <RX VKRXOG REWDLQ FRSLHV RI
06'6 IRU DOO WKH FKHPLFDOV \RX XVH DQG UHYLHZ WKHP� &RQVXOW VDIHW\
DQG KHDOWK SURIHVVLRQDOV LI WKHUH LV DQ\WKLQJ LQ WKHP \RX GRQ·W
XQGHUVWDQG�

,Q DGGLWLRQ� VLQFH WKH ����V PDQ\ FRXQWULHV UHTXLUH PDQXIDF�
WXUHUV WR SXW ZDUQLQJ ODEHOV RQ FRPPHUFLDOO\ VROG SURGXFWV WKDW
KDYH WKH SRWHQWLDO WR FDXVH FKURQLF LOOQHVV� ,W FDQ EH HDV\ WR LJQRUH
WKLV ODEHO� EXW LW FRQWDLQV YDOXDEOH LQIRUPDWLRQ LI \RX NQRZ KRZ WR
UHDG LW�

5HDGLQJ :DUQQJ /DEHOV

,W LV HDV\ WR UHDG D ZDUQLQJ ODEHO LI \RX NQRZ WKDW WKH ODEHOV DUH DOO
UHTXLUHG WR KDYH VSHFLILF VHFWLRQV LQ WKH IROORZLQJ RUGHU�
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: $ WLWOH XVLQJ RQH RI WKUHH VLJQDO ZRUGV� 'DQJHU �WKH PRVW VHUL�
RXV�� :DUQLQJ �LQGLFDWLQJ D VLJQLILFDQW KD]DUG�� RU &DXWLRQ �D SR�
WHQWLDOO\ KDUPIXO VXEVWDQFH��
)RU H[DPSOH� DW WKH WLPH RI ZULWLQJ� D SDFNDJH RI .RGDN 'HNWRO GHYHORSHU
KDV D ´:DUQLQJµ GHVLJQDWLRQ�

: $ OLVW RI SRWHQWLDO KD]DUGV LQ GHVFHQGLQJ RUGHU RI VHYHULW\�
'HNWRO OLVWV WKH WZR GHYHORSLQJ DJHQWV� K\GURTXLQRQH DQG S�PHWK\ODPLQR�
SKHQRO VXOIDWH �PHWRO�� DV WKH PRVW GDQJHURXV FKHPLFDOV IROORZHG E\ VR�
GLXP FDUERQDWH �D FDXVWLF FKHPLFDO�� 1R RWKHU FKHPLFDOV DUH OLVWHG�

: $ OLVW RI WKH FRPPRQ QDPHV RI WKH KD]DUGRXV LQJUHGLHQWV�
,QWHUHVWLQJO\� .RGDN GRHVQ·W OLVW PHWRO RU (ORQ �LWV SURSULHW\ QDPH IRU
PHWRO� DV WKH FRPPRQ QDPH IRU S�PHWK\ODPLQRSKHQRO VXOIDWH�

: 6DIH KDQGOLQJ LQVWUXFWLRQV�
.RGDN·V LQVWUXFWLRQV IRU 'HNWRO DUH ´$YRLG FRQWDFW ZLWK H\HV� VNLQ� DQG
FORWKLQJ� :DVK WKRURXJKO\ DIWHU KDQGOLQJ�µ

: 5HFRPPHQGDWLRQV IRU ILUVW DLG�
.RGDN OLVWV WKUHH UHFRPPHQGDWLRQV IRU 'HNWRO� LQGXFH YRPLWLQJ LI LQJHVWHG�
IOXVK H\HV LQ FDVH RI H\H FRQWDFW� DQG ZDVK ZLWK VRDS LQ FDVH RI VNLQ
FRQWDFW�

: 6RXUFHV RI IXUWKHU LQIRUPDWLRQ�
.RGDN UHIHUV XVHUV WR WKH 06'6 IRU 'HNWRO DQG DOVR SURYLGHV D 8�6� WHOH�
SKRQH QXPEHU IRU IXUWKHU SURGXFW LQIRUPDWLRQ�

6$)(7< 127(6 21 63(&,),& &+(0,&$/6

7KH IROORZLQJ VHFWLRQV GLVFXVV WKH SDUWLFXODU KD]DUGV DVVRFLDWHG ZLWK
VSHFLILF GDUNURRP FKHPLFDOV DQG OLVW ZD\V WR SURWHFW \RXUVHOI� 7KH
VHFWLRQV DUH RUJDQL]HG LQ WKH RUGHU LQ ZKLFK \RX W\SLFDOO\ HQFRXQWHU
HDFK FKHPLFDO LQ WKH GDUNURRP�

'HYHORSHUV

7KH SRZGHUHG FKHPLFDOV LQ PRVW FRPPHUFLDOO\ SDFNDJHG GHYHORS�
HUV DUH KLJKO\ WR[LF E\ LQKDODWLRQ DQG LQJHVWLRQ� DQG PRGHUDWHO\
WR[LF E\ VNLQ FRQWDFW� &HUWDLQ GHYHORSLQJ DJHQWV DUH PRUH WR[LF WKDQ
RWKHUV� 2I WKH WKUHH PRVW FRPPRQ GHYHORSLQJ DJHQWV� PHWRO FDQ
FDXVH DOOHUJLF UHDFWLRQV� K\GURTXLQRQH LV D VXVSHFWHG PXWDJHQ �D
SUHFXUVRU RI D FDUFLQRJHQ�� DQG SKHQLGRQH LV VOLJKWO\ WR[LF WKURXJK
VNLQ FRQWDFW� 2WKHU� PRUH VSHFLDOL]HG GHYHORSLQJ DJHQWV FDQ EH HYHQ
PRUH WR[LF� HVSHFLDOO\ SDUD�SKHQ\OHQH GLDPLQH �IRXQG SULPDULO\ LQ
D IHZ VSHFLDOL]HG ILOP GHYHORSHUV�� FDWHFKRO� DQG S\URJDOOLF DFLG�

2I WKH RWKHU FKHPLFDOV FRPPRQO\ IRXQG LQ GHYHORSHUV� VRGLXP
FDUERQDWH LV FDXVWLF� DQG SRWDVVLXP EURPLGH DQG VRGLXP VXOILWH DUH
PRGHUDWHO\ WR[LF E\ LQKDODWLRQ DQG LQJHVWLRQ�

3URWHFWLRQ

([HUFLVH WKH JUHDWHVW FDUH ZKHQ PL[LQJ GHYHORSHUV IURP SRZGHUV�
0DNH VXUH WKDW WKHUH LV SOHQW\ RI YHQWLODWLRQ ZKHUH \RX PL[ WKH
GHYHORSHU DQG GR HYHU\WKLQJ \RX FDQ WR PLQLPL]H WKH GXVW IURP
EHFRPLQJ DLUERUQH� ,I PHHWLQJ WKHVH FRQGLWLRQV LV GLIILFXOW� FRQVLGHU
XVLQJ RQO\ GHYHORSHUV WKDW DUH VROG DV OLTXLG FRQFHQWUDWHV�
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:KHQ XVLQJ D GHYHORSHU� PLQLPL]H DQ\ VNLQ FRQWDFW� ,Q
SDUWLFXODU XVH WRQJV WR KDQGOH SULQWV LQ WKH GHYHORSHU� ,I \RX ILQG
WKDW GHYHORSHU LV VWLOO JHWWLQJ RQ \RXU KDQGV ZLWK IUHTXHQF\�
FRQVLGHU ZHDULQJ QLWULOH JORYHV�

6WRS %DWK

7KH VWRFN VROXWLRQ RI PRVW FRPPHUFLDO VWRS EDWK LV D FRQFHQWUDWHG
DFLG �.RGDN ,QGLFDWRU 6WRS %DWK LV D ��� VROXWLRQ� DQG FDQ FDXVH
EXUQV LI \RX VSLOO WKH VWRFN RQ XQSURWHFWHG VNLQ� %UHDWKLQJ WKH
IXPHV IURP WKH FRQFHQWUDWH FDQ EH YHU\ LUULWDWLQJ WR WKH OLQLQJ RI
\RXU VLQXV SDVVDJHV� DQG LQJHVWLRQ FDQ EH IDWDO LQ DOO EXW WKH VPDOOHVW
TXDQWLWLHV�

:RUNLQJ VWUHQJWK VWRS EDWK LV OHVV KDUPIXO� WKRXJK ORQJ�WHUP
H[SRVXUH WR WKH IXPHV LV VRPHWKLQJ WR DYRLG� HVSHFLDOO\ LI \RX DUH
SURQH WR EUHDWKLQJ SUREOHPV VXFK DV DVWKPD�

3URWHFWLRQ

:KHQ PL[LQJ FRQFHQWUDWHG VWRS EDWK ZLWK ZDWHU� DOZD\V KDYH SOHQW\
RI YHQWLODWLRQ DQG ZHDU H\H SURWHFWLRQ� ,I \RX DUH SURQH WR VSLOOLQJ�
ZHDU QLWULOH JORYHV DQG D ORQJ VOHHYH VKLUW DV ZHOO� )OXVK DQ\ VSLOOV RI
WKH FRQFHQWUDWH ZLWK SOHQW\ RI ZDWHU� :KLOH XVLQJ ZRUNLQJ VWUHQJWK
VWRS EDWK� EH VXUH WKDW WKH GDUNURRP LV ZHOO YHQWLODWHG�

)L[HU

7KH SRZGHUHG IRUP RI VRGLXP WKLRVXOIDWH LV QRW HVSHFLDOO\ WR[LF
WKURXJK VNLQ FRQWDFW� ,QJHVWLRQ FDXVHV D VHYHUH OD[DWLYH HIIHFW� ,Q
D ZRUNLQJ VROXWLRQ� ERWK VRGLXP DQG DPPRQLXP WKLRVXOIDWH
GHFRPSRVH RYHU WLPH �RU WKURXJK KHDWLQJ� WR IRUP VXOIXU GLR[LGH�
DQ DFLGLF DQG WR[LF JDV�

3URWHFWLRQ

*HQHUDO SUHFDXWLRQV DERXW PLQLPL]LQJ VNLQ FRQWDFW DQG SURYLGLQJ
JRRG YHQWLODWLRQ VKRXOG EH IROORZHG ZKHQ XVLQJ D IL[HU� ,I D SDUWLDOO\
XVHG WUD\ RI IL[ LV QRW JRLQJ WR EH XVHG IRU D ZKLOH� HLWKHU FRYHU WKH
WUD\ RU VWRUH WKH IL[ LQ DQ DLUWLJKW ERWWOH UHVHUYHG HVSHFLDOO\ IRU WKDW
SXUSRVH�

:DVKLQJ $LG

6RGLXP VXOILWH� WKH SULPDU\ FKHPLFDO LQ PRVW ZDVKLQJ DLGV LV RQO\
PRGHUDWHO\ WR[LF E\ LQKDODWLRQ RU LQJHVWLRQ� WKRXJK VRPH SHRSOH
KDYH VHYHUH DOOHUJLF UHDFWLRQV WR LW� :RUNLQJ VWUHQJWK ZDVKLQJ DLG LV
JHQHUDOO\ QRW FRQVLGHUHG HVSHFLDOO\ WR[LF WKURXJK VNLQ FRQWDFW� 7KH
SULPDU\ FDXWLRQ WR REVHUYH LV WR QRW OHW ZDVKLQJ DLG VLW IRU WRR ORQJ
LQ DQ RSHQ WUD\ DV WKH VRGLXP VXOILWH ZLOO HYHQWXDOO\ GHFRPSRVH LQWR
VXOIXU GLR[LGH�

5HGXFHUV DQG ,QWHQVLILHUV

7KH SULPDU\ FRPSRQHQW LQ )DUPHU·V UHGXFHU� SRWDVVLXP IHUULF\D�
QLGH LV RQO\ VOLJKWO\ WR[LF XQOHVV LW LV PL[HG ZLWK D VWURQJ DFLG RU
KHDWHG� &KURPLXP LQWHQVLILHU IRUPXODV FRQWDLQ ERWK SRWDVVLXP �RU
DPPRQLXP� GLFKURPDWH DQG K\GURFKORULF DFLG� %RWK DUH WR[LF
WKURXJK LQKDODWLRQ DQG LQJHVWLRQ� ,Q DGGLWLRQ� FKURPLXP FRP�
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SRXQGV FDQ FDXVH DQ DOOHUJLF UHDFWLRQ FDOOHG FRQWDFW GHUPDWLWLV
WKURXJK UHSHDWHG VNLQ FRQWDFW� ZKLOH K\GURFKORULF DFLG LV FRUURVLYH�

3URWHFWLRQ

:KHQ PL[LQJ DQG XVLQJ )DUPHU·V UHGXFHU� EH VXUH \RX KDYH
DGHTXDWH YHQWLODWLRQ DQG DYRLG VNLQ FRQWDFW�

:KHQ PL[LQJ D FKURPLXP LQWHQVLILHU� ZHDU H\H SURWHFWLRQ�
PLQLPL]H DLUERUQH FRQWDPLQDWLRQ� DQG SURYLGH SOHQW\ RI YHQWLOD�
WLRQ� 'XULQJ XVH� EH VXUH WR DYRLG DOO VNLQ FRQWDFW DQG XVH DGHTXDWH
YHQWLODWLRQ WR SUHYHQW EUHDWKLQJ DQ\ RI WKH DFLG IXPHV�

7RQHUV

7KH IROORZLQJ VHFWLRQV GHVFULEH KRZ WR ZRUN ZLWK WKH PRVW FRPPRQ
W\SH RI WRQHUV�

6HSLD

7KH EOHDFK FRPSRQHQW �SDUW $� LV RQO\ VOLJKWO\ WR[LF E\ LQJHVWLRQ
WKRXJK VRPH IRUPXODV LQFOXGH SRWDVVLXP R[DODWH� ZKLFK LV D VWURQJ
FRUURVLYH� .HHS WKH EOHDFK DZD\ IURP VWURQJ DFLGV �VXOIXULF�
K\GURFKORULF� DQG SHUFKORULF� WR SUHYHQW D SRWHQWLDO UHOHDVH RI
KLJKO\ WR[LF K\GURJHQ F\DQLGH JDV�

7KH WRQLQJ FRPSRQHQW �SDUW %� FRQWDLQV VRGLXP VXOILGH ZKLFK
LV FRUURVLYH DQG JHQHUDWHV K\GURJHQ VXOILGH JDV GXULQJ PL[LQJ�
VWRUDJH� DQG XVH� 7KLV JDV FDXVHV GHDWK LQ KLJK FRQFHQWUDWLRQV� DQG
DOWKRXJK LW KDV D VWURQJ RGRU� LW KDV SRRU ZDUQLQJ SURSHUWLHV� $W ORZ
FRQFHQWUDWLRQV� WKLV JDV GHDGHQV WKH QRVH� VR WKDW \RX VWRS QRWLFLQJ
LW� 7KH RQO\ DQVZHU LV DGHTXDWH YHQWLODWLRQ�

6HOHQLXP

7KH SULPDU\ KD]DUG IURP VHOHQLXP WRQLQJ LV VNLQ DEVRUSWLRQ� 2QFH
LQ WKH EORRG� VHOHQLXP FDQ FDXVH GDPDJH WR LQWHUQDO RUJDQV� 1LWULOH
JORYHV DQG FDUHIXO XVH RI WRQJV DUH WKH EHVW SUHYHQWLRQ� DV LV JHQHUDO
FOHDQOLQHVV LQ WKH WRQLQJ DUHD� 8VH RQO\ SUH�PL[HG VHOHQLXP WRQHUV�
DV SUHSDULQJ WRQHU IURP SRZGHUHG VHOHQLXP LV D YHU\ KD]DUGRXV
RSHUDWLRQ�

*ROG 7RQHUV

0RVW JROG WRQHUV DUH PL[HG IURP EXON FKHPLFDOV DFFRUGLQJ WR
SXEOLVKHG IRUPXODV� VR DOO FDXWLRQV UHJDUGLQJ PL[LQJ SRZGHUV
DSSO\� *ROG FKORULGH LV DEVRUEHG WKURXJK WKH VNLQ� LV FRQVLGHUHG DQ
DOOHUJHQ� DQG LV PRGHUDWHO\ WR[LF� 2EVHUYH WKH VDPH SUHFDXWLRQV DV
IRU VHOHQLXP�

%URZQ DQG 3RO\WRQHU

7KHVH WRQHUV FRQWDLQ VXOIXU FRPSRXQGV DQG KDYH KD]DUGV VLPLODU WR
SDUW % RI VHSLD WRQHU� 3RO\WRQHU DOVR FRQWDLQV VHOHQLXP DQG KDV DOO
WKH KD]DUGV DVVRFLDWHG ZLWK VHOHQLXP�

,URQ %DVHG 7RQHUV

0RVW LURQ WRQHUV DUH PL[HG IURP IRUPXODV� WKRXJK WKHUH DUH VRPH
FRPPHUFLDOO\ DYDLODEOH SDFNDJHV� VR REVHUYH SUHFDXWLRQV UHJDUGLQJ
PL[LQJ SRZGHUV� 7KH SULPDU\ FRPSRQHQWV RI LURQ WRQHUV KDYH
IDLUO\ ORZ WR[LFLW\� EXW NHHS WKH WRQHU RII WKH VNLQ DQG DYRLG
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DFFLGHQWDO LQJHVWLRQ� 'RQ·W XVH DQ\ IRUPXOD WKDW FRQWDLQV DQ
DFLG RWKHU WKDQ DFHWLF� DV WKH DFLG LVQ·W QHFHVVDU\ DQG DGGV D
SRWHQWLDO KD]DUG�

&RSSHU %DVHG 7RQHUV

/LNH LURQ WRQHUV� PRVW FRSSHU WRQHUV DUH PL[HG IURP SXEOLVKHG
IRUPXODV� 7KH SULPDU\ FRPSRQHQWV DUH PLOGO\ WR[LF WKURXJK VNLQ
FRQWDFW� LQKDODWLRQ� RU LQJHVWLRQ�

'\H 7RQHUV

'\H WRQHUV FRQWDLQ QR VWURQJ DFLGV DQG QR FRUURVLYH FKHPLFDOV DQG
DUH JHQHUDOO\ VDIH WR ZRUN ZLWK� DVVXPLQJ DGHTXDWH YHQWLODWLRQ DQG
DYRLGDQFH RI VNLQ FRQWDFW� 2QH G\H� DXURPLQH 2� XVHG WR SURGXFH D
\HOORZ FRORU� LV FRQVLGHUHG D FDUFLQRJHQ DQG VKRXOG EH DYRLGHG�

0LVFHOODQHRXV &KHPLFDOV

7KH DYHUDJH EODFN�DQG�ZKLWH GDUNURRP PD\ FRQWDLQ PDQ\ RWKHU
FKHPLFDOV RWKHU WKDQ WKH RQHV PHQWLRQHG VSHFLILFDOO\ LQ WKLV
DSSHQGL[� ,I \RX DUH XVLQJ DQ XQIDPLOLDU FKHPLFDO� EH VXUH WR REWDLQ
WKH 06'6 IRU WKDW FKHPLFDO DQG VWXG\ LW� %H DZDUH WKDW VRPH
SKRWRJUDSKLF FKHPLFDOV GR QRW UHDFW ZHOO ZLWK FRPPRQ KRXVHKROG
FOHDQHUV� &KORULQH EOHDFK� IRU H[DPSOH FDQ UHOHDVH KLJKO\ WR[LF
FKORULQH JDV LI LW PL[HV ZLWK DQ DFLG�

$GGLWLRQDO &DXWLRQV IRU 3UHJQDQW :RPHQ DQG +RXVH�
KROGV :LWK 6PDOO &KLOGUHQ

7KH SUHYLRXV FDXWLRQV DSSO\ WR HYHU\ GDUNURRP ZRUNHU� :RPHQ
ZKR DUH SUHJQDQW DQG KRXVHKROGV ZLWK VPDOO FKLOGUHQ PXVW REVHUYH
VSHFLDO FDXWLRQV� &HUWDLQ FKHPLFDOV WKDW DUH RQO\ PRGHUDWHO\ WR[LF WR
PRVW SHRSOH� VXFK DV SRWDVVLXP EURPLGH� FDQ FDXVH KDUP WR D IHWXV�
,Q JHQHUDO� SUHJQDQW ZRPHQ VKRXOG DYRLG ZRUNLQJ ZLWK GDUNURRP
FKHPLFDOV LQ SRZGHUHG IRUP DQG� RI FRXUVH� VKRXOG FRQVXOW WKHLU
KHDOWK FDUH SURYLGHU DERXW WKH DGYLVDELOLW\ RI ZRUNLQJ LQ WKH
GDUNURRP LQ JHQHUDO�

6PDOO FKLOGUHQ LQ D KRXVHKROG ZLWK SKRWRJUDSKLF FKHPLFDOV DUH
DW ULVN LQ WKH VDPH ZD\ WKDW WKH\ ZRXOG EH IURP PRVW KRXVHKROG
FOHDQLQJ SURGXFWV� &DUHIXO VXSHUYLVLRQ DV ZHOO DV ORFNV RQ WKH
GDUNURRP GRRU DQG RQ WKH VWRUDJH ORFDWLRQ RI DQ\ FKHPLFDOV RXWVLGH
WKH GDUNURRP DUH ZLVH SUHFDXWLRQV�
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,I D QHJDWLYH LQ DQ HQODUJHU LV KHOG LQ D SODQH H[DFWO\ SDUDOOHO WR WKH
EDVHERDUG �RQ ZKLFK WKH HDVHO VLWV�� WKHQ LW LV SRVVLEOH WR JHW D
XQLIRUPO\ VKDUS HQODUJHPHQW �)LJXUH %���� ,I DQ\ SDUW RI WKH
QHJDWLYH IDOOV RXWVLGH D SDUDOOHO SODQH� WKHQ RQH SDUW RI WKH LPDJH
PD\ EH IRFXVHG RQ WKH SULQWLQJ SDSHU� EXW WKH UHVW ZLOO EH VOLJKWO\
RXW RI IRFXV�

1HJDWLYH

/HQV

(DVHO

8VXDOO\� \RX QRWLFH WKDW DQ HQODUJHU LV RXW�RI�DOLJQPHQW ZKHQ WKH
LPDJH LQ WKH FHQWHU DQG WKUHH FRUQHUV RI D SULQW DUH VKDUS� DQG WKH
IRXUWK FRUQHU DSSHDUV VOLJKWO\ RXW RI IRFXV� 6RPHWLPHV� DQ DOLJQ�
PHQW SUREOHP FDQ EH VR VHYHUH WKDW KDOI D SULQW ZLOO EH VKDUS� DQG
KDOI RXW RI IRFXV� 6WRSSLQJ WKH HQODUJLQJ OHQV GRZQ WR LQFUHDVH WKH
GHSWK RI ILHOG RQO\ FRUUHFWV VOLJKW DOLJQPHQW SUREOHPV� WKH EHVW
VROXWLRQ LV WR PDNH VXUH WKDW WKH QHJDWLYH VWDJH� OHQV ERDUG� DQG
EDVHERDUG DUH DOO H[DFWO\ SDUDOOHO�

&+(&.,1* $/,*10(17

1HYHU DVVXPH WKDW DQ HQODUJHU LV FRUUHFWO\ DOLJQHG� 0RYLQJ� KDUG
XVH� DQG ODUJH WHPSHUDWXUH FKDQJHV FDQ FRQWULEXWH WR PLVDOLJQPHQW�
(YHQ QHZ HQODUJHUV DUHQ·W DOZD\V FRUUHFWO\ DOLJQHG DV D UHVXOW RI
LQDGHTXDWH TXDOLW\ FRQWURO GXULQJ PDQXIDFWXUH RU URXJK KDQGOLQJ

(QODUJHU $OLJQPHQW

$SSHQGL[%

)LJXUH %�� )RU D SULQW WR EH XQL�

IRUPO\ VKDUS� WKH SODQHV RI WKH
QHJDWLYH� WKH OHQV� DQG WKH HDVHO

PXVW DOO EH SDUDOOHO�
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GXULQJ VKLSSLQJ� ,W LV LPSRUWDQW� WKHQ� WR FKHFN DQ HQODUJHU EHIRUH
\RX ILUVW XVH LW DQG WR FRQWLQXH WR FKHFN LWV DOLJQPHQW DW UHJXODU
LQWHUYDOV�

$OLJQPHQW 7HVW

$Q RXW�RI�DOLJQPHQW HQODUJHU LV KDUG WR VSRW GXULQJ RUGLQDU\ XVH�
6RPH LPDJHV GR QRW KDYH HQRXJK ILQH GHWDLO LQ DOO FRUQHUV IRU \RX
WR QRWLFH LI RQH FRUQHU LV VOLJKWO\ RXW RI IRFXV� ,W LV EHWWHU WR WHVW
VSHFLILFDOO\ IRU DOLJQPHQW SUREOHPV�

$ XVHIXO DOLJQPHQW WHVW LQYROYHV PDNLQJ D SULQW RI D VSHFLDO WHVW
QHJDWLYH� 2Q D SULQW� \RX FDQ VHH LI WKH LPDJH SURMHFWHG E\ WKH
HQODUJHU LV VKDUS IURP FRUQHU WR FRUQHU� ,I \RX RQO\ ORRN DW DQ
LPDJH SURMHFWHG RQ WKH EDVHERDUG� \RXU H\HV FDQ·W UHVROYH WKH GHWDLO
DFFXUDWHO\ HQRXJK WR VHH DQ\ EXW WKH JUHDWHVW DOLJQPHQW SUREOHPV�
$ IRFXVLQJ DLG XVXDOO\ LVQ·W PXFK KHOS EHFDXVH PRVW IRFXVLQJ GHYLFHV
GRQ·W OHW \RX VHH WKH FRUQHUV RI D SURMHFWHG LPDJH�

7KH 7HVW 1HJDWLYH

7KH EHVW QHJDWLYH IRU DQ DOLJQPHQW WHVW LV RQH ZLWK KLJK FRQWUDVW
DQG XQLIRUPO\ ILQH GHWDLO LQ WKH FHQWHU DQG DOO IRXU FRUQHUV� 9HU\
IHZ LPDJHV \RX FDQ SKRWRJUDSK ILW WKLV UHTXLUHPHQW DV ZHOO DV RQH
\RX FDQ PDNH IURP D SLHFH RI ILOP WKDW KDV EHHQ H[SRVHG DQG
GHYHORSHG WR D PD[LPXP GHQVLW\� :LWK ��PP UROO ILOP� WKH EODFN
OHDGHU� XVXDOO\ GLVFDUGHG DIWHU GHYHORSPHQW� LV LGHDO� <RX FDQ DOVR
PDNH D VXLWDEOH GHQVLW\ QHJDWLYH E\ SRLQWLQJ \RXU FDPHUD DW D EODQN
ZDOO� SXWWLQJ WKH OHQV RXW RI IRFXV� DQG RYHUH[SRVLQJ E\ WKH
HTXLYDOHQW RI ILYH RU PRUH I�VWRSV�

,I \RX DUH XVLQJ D SLHFH RI ILOP OHDGHU IRU \RXU WHVW QHJDWLYH�
GHILQH WKH DFWXDO ´LPDJHµ DUHD E\ SODFLQJ WKH ILOP LQ \RXU QHJDWLYH
FDUULHU DQG WUDFLQJ WKH RXWOLQH RI WKH RSHQLQJ RQ WKH HPXOVLRQ VLGH
RI WKH ILOP� 1H[W� SODFH WKH ILOP RQ D IODW VXUIDFH� DQG VFUDWFK D
URXJK ; WKURXJK WKH HPXOVLRQ IURP HDFK FRUQHU RI WKH LPDJH DUHD
WR WKH FHQWHU� %H FDUHIXO WKDW \RX GRQ·W VFUDWFK VR KDUG WKDW \RX
GLVWRUW WKH FOHDU ILOP EDVH� 7KH ´LPDJHµ \RX VFUDWFK RQ WKH ILOP
VKRXOG FRQWDLQ PDQ\ MDJJHG HGJHV DQG ILQH GHWDLOV RQ ZKLFK \RX
FDQ HDVLO\ IRFXV �)LJXUH %����

$OLJQPHQW 7HVW 3URFHGXUH

:LWK WKH DOLJQPHQW WHVW QHJDWLYH LQ WKH HQODUJHU� GR WKH IROORZLQJ�
� 3URMHFW DQ LPDJH ODUJH HQRXJK WR FRYHU D IXOO � ð ���LQFK VKHHW
RI SDSHU ZLWKRXW FURSSLQJ DQ\ RI WKH VFUDWFKHG�RQ ´LPDJH�µ

)LJXUH %�� ([DPSOH RI DQ ; SDWWHUQ

VFUDWFKHG RQ D SLHFH RI EODFN ILOP�



���(QODUJHU $OLJQPHQW

� 2SHQ WKH HQODUJLQJ OHQV WR LWV PD[LPXP DSHUWXUH� DQG IRFXV WKH
SURMHFWHG LPDJH DW LWV FHQWHU� ZKHUH WKH ; FURVVHV�

� /HDYLQJ WKH OHQV ZLGH RSHQ� PDNH D VHULHV RI WHVW VWULSV� <RX DUH
ORRNLQJ IRU DQ H[SRVXUH WKDW SURGXFHV D IXOO\ EODFN ; ZLWKRXW
ORVLQJ DQ\ RI WKH ILQH GHWDLO LQ WKH VFUDWFKHV� 6ZLWFK WR JUDGH � RU
KLJKHU SDSHU� LI QHFHVVDU\� WR LQFUHDVH WKH FRQWUDVW RI WKH LPDJH
ZLWKRXW KDYLQJ WKH ILQH GHWDLOV ILOO LQ�

� 0DNH D IXOO�VL]H SULQW RI WKH WHVW QHJDWLYH�

(YDOXDWLQJ WKH $OLJQPHQW 7HVW 3ULQW

:KHQ WKH SULQW LV GHYHORSHG� VWRSSHG� DQG IXOO\ IL[HG� H[DPLQH LW
XQGHU EULJKW OLJKW� 8VH D PDJQLI\LQJ JODVV� LI QHFHVVDU\� WR GLVFRYHU
LI WKH ILQH GHWDLO LQ WKH SULQW LV XQLIRUPO\ VKDUS�
: ,I WKH WHVW SULQW LV VKDUS LQ WKH FHQWHU DQG LQ DOO IRXU FRUQHUV�
\RXU HQODUJHU LV LQ DOLJQPHQW�

: ,I WKH WHVW SULQW LV VKDUS LQ WKH FHQWHU� EXW RQH RU WZR FRUQHUV DUH
IX]]\� WKH HQODUJHU LV RXW RI DOLJQPHQW�

: ,I WKH FHQWHU RI WKH SULQW LV VKDUS� EXW DOO IRXU FRUQHUV DUH RXW RI
IRFXV� KHDW IURP WKH HQODUJLQJ ODPS KDV FDXVHG WKH QHJDWLYH WR
EXFNOH RU ´SRSµ VR WKDW LW LV QR ORQJHU SHUIHFWO\ IODW� 7XUQ RII WKH
HQODUJLQJ ODPS DQG OHW WKH HQODUJHU FRRO GRZQ EHIRUH WU\LQJ WKH
DOLJQPHQW WHVW DJDLQ� 6RPH HQODUJHU GHVLJQV DUH PRUH SURQH WR
RYHUKHDWLQJ WKH QHJDWLYH WKDQ RWKHUV� ,I \RX FDQ·W VROYH DQ RYHU�
KHDWLQJ SUREOHP E\ UHGXFLQJ WKH DPRXQW RI WLPH WKH HQODUJHU
OLJKW LV RQ ZKLOH IRFXVLQJ RU E\ SODFLQJ KHDW�DEVRUELQJ JODVV EH�
WZHHQ WKH HQODUJHU ODPS DQG WKH QHJDWLYH� \RX VKRXOG FRQVLGHU
UHSODFLQJ \RXU HQODUJHU�

$/,*1,1* $1 (1/$5*(5

(QODUJHUV YDU\ DV WR KRZ HDV\ WKH\ DUH WR DOLJQ� 6RPH HQODUJHUV�
VXFK DV WKH 2PHJD % DQG ' VHULHV �RIWHQ DYDLODEOH XVHG�� DUH
PDQXIDFWXUHG ZLWK DGMXVWPHQW VFUHZV RQ WKH QHJDWLYH DQG OHQV
VWDJHV DQG DUH UHODWLYHO\ HDV\ WR DOLJQ ZLWK RQO\ D VFUHZGULYHU� ,Q
RWKHU HQODUJHUV� QRWDEO\ WKH %HVHOHU ��& DQG 0&5; VHULHV� WKH
QHJDWLYH DQG OHQV VWDJHV DUH PDQXIDFWXUHG LQ RQH SLHFH� DQG
DOLJQPHQW FDQ EH WULFN\ DW EHVW� %HIRUH \RX EHJLQ WKH DOLJQPHQW
SURFHVV GHVFULEHG KHUH� H[DPLQH \RXU HQODUJHU DQG GHFLGH ZKDW
WRROV DQG PHWKRGV \RX QHHG WR HPSOR\ WR SK\VLFDOO\ FKDQJH WKH
UHODWLRQVKLS RI WKH QHJDWLYH VWDJH� WKH OHQV ERDUG� DQG WKH EDVH�
ERDUG�

6RPH HQODUJHU PDQXIDFWXUHUV VHOO VSHFLDO WRROV WR KHOS LQ
DOLJQLQJ DQ HQODUJHU� 7KHVH GHYLFHV ZRUN QR EHWWHU WKDQ DQ
LQH[SHQVLYH FDUSHQWHU·V OHYHO \RX FDQ SXUFKDVH DW DQ\ KDUGZDUH
VWRUH� $Q DGHTXDWH OHYHO QHHG EH QR ORQJHU WKDQ � LQFKHV� $ VPDOOHU
OHYHO� VRPHWLPHV FDOOHG D OLQH OHYHO ZLOO DOVR ZRUN�

/HYHOLQJ WKH %DVHERDUG

)LUVW� PDNH VXUH WKDW WKH EDVHERDUG RI WKH HQODUJHU LV OHYHO� 'R WKLV
E\ SODFLQJ WKH FDUSHQWHU·V OHYHO RQ WKH EDVHERDUG LQ VL[ GLIIHUHQW
SODFHV� RQFH RQ HDFK RI WKH IRXU VLGHV DQG RQFH RQ HDFK RI WKH
GLDJRQDOV �)LJXUH %����



��� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

%DVHERDUG

3ODFH VPDOO SLHFHV RI FDUGERDUG XQGHU DQ\ FRUQHUV WKDW DUH WRR ORZ
DQG FRQWLQXH FKHFNLQJ XQWLO WKH EDVHERDUG LV SHUIHFWO\ OHYHO� ,I \RX
GLVFRYHU GXULQJ WKLV SURFHVV WKDW WKH EDVHERDUG LV ZDUSHG DQG
FDQQRW EH DFFXUDWHO\ OHYHOHG� SODFH \RXU HDVHO RQ WKH EDVHERDUG� DQG
OHYHO WKH HDVHO LQVWHDG�

/HYHOLQJ WKH 1HJDWLYH 6WDJH

7R GHWHUPLQH LI WKH QHJDWLYH VWDJH LV SDUDOOHO WR WKH EDVHERDUG� SODFH
WKH OHYHO ZKHUH WKH QHJDWLYH FDUULHU QRUPDOO\ UHVWV� &KHFN WKH VDPH
ORFDWLRQV RQ WKH QHJDWLYH VWDJH WKDW \RX FKHFNHG RQ WKH EDVHERDUG�
'HSHQGLQJ RQ WKH HQODUJHU DQG WKH VL]H RI WKH OHYHO� \RX PLJKW KDYH
WR UHPRYH WKH FRQGHQVHUV RU WKH HQWLUH HQODUJHU KHDG WR DFFRPSOLVK
WKLV�

,I UHPRYLQJ WKH HQODUJHU KHDG LVQ·W SRVVLEOH� SODFH D VKHHW RI
JODVV RI DSSUR[LPDWHO\ � ð �� LQFKHV LQ WKH QHJDWLYH VWDJH VR WKDW
WKH ORQJ HQG SURMHFWV IURP WKH IURQW RI WKH XQLW� &ORVH WKH HQODUJHU
RQ WKH JODVV WR KROG LW ILUPO\� DQG SODFH WKH OHYHO RQ WKH SRUWLRQ WKDW
SURWUXGHV �)LJXUH %����

)LJXUH %���
5HGXFWLRQ� ���

,I WKH QHJDWLYH VWDJH LVQ·W OHYHO� PDNH WKH QHFHVVDU\ DGMXVWPHQWV WR
\RXU HQODUJHU WR PDNH LW OHYHO� EHLQJ FDUHIXO WKDW WKH EDVHERDUG
UHPDLQV VWHDG\ ZKLOH \RX DUH ZRUNLQJ�

)LJXUH %�� &KHFNLQJ WKH OHYHO RI WKH

EDVHERDUG� 7R PDNH VXUH WKDW WKH
HQODUJHU EDVHERDUG LV OHYHO� FKHFN LW

LQ DW OHDVW VL[ ORFDWLRQV� RQFH RQ

HDFK RI WKH HGJHV DQG DOVR IURP
FRUQHU WR FRUQHU�

)LJXUH %�� $OWHUQDWLYH PHWKRG IRU

FKHFNLQJ WKH OHYHO RI WKH QHJDWLYH
VWDJH� ,I \RX FDQQRW ILW \RXU OHYHO

GLUHFWO\ RQ WKH QHJDWLYH VWDJH� SXW D

SLHFH RI JODVV LQ WKH QHJDWLYH VWDJH
DQG SODFH WKH OHYHO RQ WKH JODVV�



���(QODUJHU $OLJQPHQW

/HYHOLQJ WKH /HQV %RDUG

7KH ILQDO VWHS LV WR SODFH WKH FDUSHQWHU·V OHYHO RQ WKH OHQV ERDUG DQG
GHWHUPLQH LI LW LV SDUDOOHO WR ERWK WKH EDVHERDUG DQG WKH QHJDWLYH
VWDJH� $V ZLWK WKH QHJDWLYH VWDJH� GRLQJ WKLV LV HDVLHU ZLWK VRPH
HQODUJHUV WKDQ ZLWK RWKHUV� <RX PD\ KDYH WR UHPRYH WKH IOH[LEOH
EHOORZV WKDW FRQQHFWV WKH QHJDWLYH VWDJH WR WKH OHQV ERDUG LQ RUGHU
WR SODFH WKH OHYHO GLUHFWO\ RQ LW� )RU FHUWDLQ HQODUJHU PRGHOV� \RX FDQ
SXUFKDVH D OHQV ERDUG WKDW DOORZV \RX WR DGMXVW WKH DWWLWXGH RI WKH
OHQV UHODWLYH WR WKH QHJDWLYH DQG EDVHERDUG�

0DNLQJ WKH OHQV ERDUG SDUDOOHO WR WKH EDVHERDUG DQG QHJDWLYH
VWDJH LV DQ HVVHQWLDO VWHS WKDW LV RIWHQ RYHUORRNHG� (YHQ LI WKH
QHJDWLYH DQG SULQWLQJ SDSHU DUH SUHFLVHO\ SDUDOOHO� DQ RXW�RI�
DOLJQPHQW HQODUJLQJ OHQV FKDQJHV WKH LPDJH·V SODQH RI IRFXV�

'RXEOH &KHFNLQJ

2QFH \RX KDYH OHYHOHG ERWK WKH QHJDWLYH FDUULHU DQG WKH OHQV ERDUG�
UHFKHFN WKH EDVHERDUG WR PDNH VXUH WKDW LW KDVQ·W PRYHG RII OHYHO
ZKLOH \RX ZHUH ZRUNLQJ� ,I \RX ILQG WKDW LW KDV� UHSHDW WKH HQWLUH
SURFHGXUH XQWLO \RX DUH VDWLVILHG WKDW DOO WKUHH SRLQWV RQ \RXU
HQODUJHU DUH SDUDOOHO�

)LQDOO\� LI WKH FRQGHQVHU RI \RXU HQODUJHU UHVWV GLUHFWO\ RQ WKH
QHJDWLYH FDUULHU �DV� IRU H[DPSOH� RQ PDQ\ 2PHJD PRGHOV�� SODFH
WKH HPSW\ QHJDWLYH FDUULHU LQ WKH QHJDWLYH VWDJH� ORZHU WKH ODPS
KRXVH RQWR LW� DQG ORRVHQ WKH VFUHZV KROGLQJ WKH FRQGHQVHU VR WKDW
LW UHVWV IODW RQ WKH FDUULHU� 7KHQ UHWLJKWHQ WKH VFUHZV� 7KLV HQVXUHV
WKDW WKH HQODUJHU ZRQ·W OHDN OLJKW DURXQG WKH QHJDWLYH VWDJH�



���

6HYHUDO PDQXIDFWXUHUV VHOO ILOWHU VHWV WR FRQWURO WKH FRQWUDVW RI
YDULDEOH FRQWUDVW SDSHU� $ ILOWHU VHW IURP RQH FRPSDQ\ ZRUNV ZLWK
SDSHU PDGH E\ DQRWKHU� WKRXJK WKH UHVXOWV ZLOO QRW EH WKH VDPH IRU
DOO FRQWUDVW JUDGHV GXH WR GLIIHUHQFHV LQ SDSHU IRUPXODWLRQ�

$V DQ DOWHUQDWLYH WR WKH ILOWHU VHWV� PDQ\ SKRWRJUDSKHUV OLNH WR
XVH WKH ILOWHUV EXLOW LQWR HQODUJHUV GHVLJQHG IRU FRORU SULQWLQJ� 7KLV
DSSURDFK KDV DGYDQWDJHV VLQFH PRVW FRORU SULQWLQJ KHDGV XVH
GLFKURLF ILOWHUV ZKLFK PDLQWDLQ VWDEOH FRORU WKURXJKRXW WKHLU OLIH�
DQG WKH ILOWHUV WKHPVHOYHV DUH ORFDWHG LQVLGH WKH HQODUJHU KHDG
ZKHUH WKH\ DUH OHVV VXVFHSWLEOH WR GXVW DQG GDPDJH IURP KDQGOLQJ�

7KH GUDZEDFNV WR WKLV DSSURDFK DUH WKDW WKH ILOWHUV XVHG LQ RQH
EUDQG RI HQODUJHU DUH VOLJKWO\ GLIIHUHQW IURP WKRVH XVHG LQ DQRWKHU�
7KHUH FDQ HYHQ EH YDULDWLRQV LQ WKH ILOWHUV EHWZHHQ WZR PRGHOV RI
WKH VDPH HQODUJHU EUDQG� $V ZHOO� WKH OHVV H[SHQVLYH PRGHOV RI FRORU
KHDGV KDYH OHVV SUHFLVH ILOWHU DGMXVWPHQWV� VR WKDW \RX GRQ·W DOZD\V
JHW H[DFWO\ WKH VDPH ILOWUDWLRQ HYHU\ WLPH \RX GLDO D VSHFLILF
ILOWUDWLRQ QXPEHU� )RU WKHVH UHDVRQV� FRQVLGHU DQ\ WDEOH RI YDULDEOH�
FRQWUDVW ILOWHU HTXLYDOHQWV WR EH D VWDUWLQJ SRLQW IRU \RXU RZQ
H[SHULPHQWDWLRQ�

7$%/( 2) 9$5,$%/(�&2175$67 ),/7(5 (48,9$/(176

7KH IROORZLQJ WDEOH� DGDSWHG IURP OLWHUDWXUH SXEOLVKHG E\ ,OIRUG�
OLVWV FRORU SULQWLQJ ILOWHU HTXLYDOHQWV DV VWDUWLQJ SRLQWV IRU PRVW FRORU
HQODUJLQJ KHDGV� 7KH FROXPQ ODEHOHG ´(TXDO ([SRVXUHµ EDODQFHV
WKH \HOORZ DQG PDJHQWD ILOWUDWLRQ WR SURGXFH URXJKO\ HTXDO
H[SRVXUH WLPHV EHWZHHQ JUDGH õ DQG JUDGH �� 7KH FROXPQ ODEHOHG
´6KRUWHVW ([SRVXUHµ UHFRPPHQGV WKH PLQLPXP ILOWUDWLRQ QHHGHG WR
DFKLHYH D SDUWLFXODU FRQWUDVW UHJDUGOHVV RI KRZ WKH ILOWUDWLRQ DIIHFWV
WKH RYHUDOO H[SRVXUH� 2QFH \RX GHWHUPLQH WKH EHVW ILOWUDWLRQ IRU
\RXU HQODUJHU DQG SDSHU EUDQG� \RX FDQ FDOLEUDWH WKH H[SRVXUH
IDFWRU IRU HDFK FRQWUDVW JUDGH LQ WKH PDQQHU GHVFULEHG IRU FDOLEUDW�
LQJ HPXOVLRQ VSHHGV LQ &KDSWHU ��

9DULDEOH�&RQWUDVW )LOWHU (TXLYDOHQWV

$SSHQGL[&



���9DULDEOH�&RQWUDVW )LOWHU (TXLYDOHQWV

&RQWUDVW (TXDO ([SRVXUH 6KRUWHVW ([SRVXUH

*UDGH �� ��� <HOORZ ��� <HOORZ

*UDGH � �� <HOORZ �� <HOORZ

*UDGH õ �� <HOORZ � 0DJHQWD �� <HOORZ

*UDGH � �� <HOORZ �� 0DJHQWD �� <HOORZ

*UDGH �õ �� <HOORZ �� 0DJHQWD �� <HOORZ

*UDGH � �� <HOORZ �� 0DJHQWD 1R )LOWHU

*UDGH �õ �� <HOORZ �� 0DJHQWD � 0DJHQWD

*UDGH � �� <HOORZ �� 0DJHQWD �� 0DJHQWD

*UDGH �õ �� <HOORZ �� 0DJHQWD �� 0DJHQWD

*UDGH � � <HOORZ ��� 0DJHQWD �� 0DJHQWD

*UDGH �õ ��� 0DJHQWD ��� 0DJHQWD

*UDGH � 1�$ ��� 0DJHQWD

1RWH

6RPH FRORU KHDGV GRQ·W KDYH HQRXJK PDJHQWD ILOWUDWLRQ WR SURGXFH
WKH KLJKHVW FRQWUDVW RU HQRXJK \HOORZ ILOWUDWLRQ WR SURGXFH WKH
ORZHVW FRQWUDVW JUDGHV� <RX PD\ KDYH WR VXSSOHPHQW WKH EXLOW�LQ
ILOWHUV ZLWK WKH DSSURSULDWH FRORU ILOWHU KHOG EHORZ WKH OHQV�



���

7KH IROORZLQJ LQIRUPDWLRQ FDQ EH XVHIXO ZKHQ \RX DUH PL[LQJ
IRUPXODV DQG QHHG WR NQRZ KRZ WR PDNH FHUWDLQ FDOFXODWLRQV DQG
VXEVWLWXWLRQV� 7KH VHFWLRQV LQ WKLV DSSHQGL[ LQFOXGH�
: VXEVWLWXWLQJ SHUFHQWDJH VROXWLRQV IRU D VSHFLILHG DPRXQW RI D
GU\ FKHPLFDO

: FRQYHUWLQJ DOWHUQDWH IRUPV RI VRGLXP FDUERQDWH

: FRQYHUWLQJ DOWHUQDWH IRUPV RI VRGLXP VXOILWH

: FRQYHUWLQJ DOWHUQDWH IRUPV RI VRGLXP WKLRVXOIDWH

: GLOXWLQJ VROXWLRQV IURP RQH SHUFHQWDJH FRQFHQWUDWLRQ
WR DQRWKHU

68%67,787,1* 3(5&(17$*( 62/87,216 )25 '5<

&+(0,&$/6

6RPH GHYHORSHU IRUPXODV UHTXLUH D YHU\ VPDOO DPRXQW RI D GU\
FKHPLFDO� VXFK DV WKH UHVWUDLQHU� SRWDVVLXP EURPLGH� ,I PHDVXULQJ D
YHU\ VPDOO DPRXQW RI D GU\ FKHPLFDO LV GLIILFXOW� \RX FDQ SUHSDUH D
��� VWRFN VROXWLRQ RI LW DQG DGG �� PO RI WKDW VROXWLRQ IRU HYHU\
JUDP RI WKH GU\ FKHPLFDO VSHFLILHG LQ WKH IRUPXOD� )RU H[DPSOH� �
JUDPV HTXDOV �� PO RI D ��� VROXWLRQ� DQG ��� JUDPV HTXDOV � PO RI
D ��� VROXWLRQ� 3UHSDUH D ��� VROXWLRQ RI DQ\ FKHPLFDO E\
GLVVROYLQJ �� JUDPV RI GU\ FKHPLFDO LQ ��� PO RI ZDWHU�

&219(57,1* $/7(51$7( )2506 2) 62',80 &$5%21$7(

6RGLXP FDUERQDWH LV FRPPRQO\ IRXQG LQ WKUHH GLIIHUHQW IRUPV�
DQK\GURXV �RU GHVLFFDWHG�� PRQRK\GUDWHG� DQG FU\VWDO� 7KH
GLIIHUHQFH LV WKH DPRXQW RI ZDWHU WKDW HDFK IRUP FRQWDLQV� $QK\�
GURXV VRGLXP FDUERQDWH WHFKQLFDOO\ FRQWDLQV QR ZDWHU� WKRXJK LQ
SUDFWLFH LW PD\ EH DV PXFK DV �� ZDWHU� 0RQRK\GUDWHG VRGLXP
FDUERQDWH FRQWDLQV DERXW ��� ZDWHU� DQG FU\VWDO VRGLXP FDUERQDWH
FRQWDLQV DERXW ��� ZDWHU�

0RQRK\GUDWHG VRGLXP FDUERQDWH LV WKH RQO\ FKHPLFDOO\ VWDEOH
RQH RI WKHVH IRUPV� 7KH DQK\GURXV IRUP WHQGV WR DEVRUE PRLVWXUH
IURP WKH DLU DQG WKH FU\VWDO IRUP WHQGV WR ORVH ZDWHU WR WKH DLU� 7KH

&KHPLFDO &RQYHUVLRQV DQG 6XEVWLWXWLRQV

$SSHQGL['



���&KHPLFDO &RQYHUVLRQV DQG 6XEVWLWXWLRQV

UHVXOW LV WKDW WKH DFWXDO VWUHQJWK RI ERWK DQK\GURXV DQG
FU\VWDO VRGLXP FDUERQDWH FKDQJH RYHU WLPH� PDNLQJ WKHLU XVH
XQSUHGLFWDEOH�

:KHQHYHU \RX HQFRXQWHU D IRUPXOD WKDW VSHFLILHV D IRUP RI
VRGLXP FDUERQDWH RWKHU WKDQ PRQRK\GUDWH� \RX VKRXOG FRQYHUW WKDW
TXDQWLW\ WR WKH HTXLYDOHQW LQ PRQRK\GUDWHG VRGLXP FDUERQDWH� 7KLV
ZD\ \RX ZLOO DOZD\V EH XVLQJ WKH VDPH VWUHQJWK RI WKH FKHPLFDO
UHJDUGOHVV RI WKH FXUUHQW KXPLGLW\ FRQGLWLRQV� 8VH WKH IROORZLQJ
WDEOH WR PDNH WKH FRQYHUVLRQ IURP HLWKHU DQK\GURXV RU FU\VWDO IRUP
RI VRGLXP FDUERQDWH WR WKH PRQRK\GUDWH IRUP�

,I WKH )RUPXOD 6SHFLILHV� 0XOWLSO\ E\�

6RGLXP FDUERQDWH �DQK\GURXV� ����

6RGLXP FDUERQDWH �FU\VWDO� ����

&219(57,1* $/7(51$7( )2506 2) 62',80 68/),7(

8VXDOO\� IRUPXODV ZLWK VRGLXP VXOILWH UHTXLUH WKH DQK\GURXV� RU
GHVLFFDWHG� IRUP RI WKH FKHPLFDO� ,I \RX KDYH D IRUPXOD WKDW UHTXLUHV
WKH FU\VWDO IRUP RI VRGLXP VXOILWH RU LI RQO\ WKH FU\VWDO IRUP LV
DYDLODEOH� \RX FDQ XVH WKH IROORZLQJ WDEOH IRU FRQYHUVLRQV�

,I WKH )RUPXOD 6SHFLILHV� $QG <RX +DYH� 0XOWLSO\ E\�

6RGLXP VXOILWH �DQK\GURXV� 6RGLXP VXOILWH �FU\VWDO� ���

6RGLXP VXOILWH �FU\VWDO� 6RGLXP VXOILWH �DQK\GURXV� ���

&219(57,1* $/7(51$7( )2506 2) 62',80

7+,268/)$7(

0RVW IRUPXODV WKDW XVH VRGLXP WKLRVXOIDWH UHTXLUH WKH FU\VWDO IRUP
�SHQWDK\GUDWH�� ,I \RX KDYH D IRUPXOD WKDW UHTXLUHV WKH DQK\GURXV
IRUP RU LI \RX KDYH RQO\ WKH DQK\GURXV IRUP DYDLODEOH� \RX FDQ XVH
WKH IROORZLQJ WDEOH IRU FRQYHUVLRQV�

,I WKH )RUPXOD 6SHFLILHV� $QG <RX +DYH� 0XOWLSO\ E\�

6RGLXP WKLRVXOIDWH �FU\VWDO� 6RGLXP WKLRVXOIDWH �DQK\GURXV� ���

6RGLXP WKLRVXOIDWH �DQK\GURXV� 6RGLXP WKLRVXOIDWH �FU\VWDO� ���

',/87,1* 62/87,216

6RPH IRUPXODV UHTXLUH D VSHFLILF SHUFHQWDJH GLOXWLRQ RI D SDUWLFXODU
VROXWLRQ� $ WUDGLWLRQDO PHWKRG
 IRU FUHDWLQJ D QHZ SHUFHQWDJH
GLOXWLRQ IURP D VROXWLRQ RI NQRZQ SHUFHQWDJH LV LOOXVWUDWHG LQ WKH
IROORZLQJ FKDUW �)LJXUH '����


 7KH HDUOLHVW SXEOLFDWLRQ RI WKH ´ðµ FKDUW GHVFULEHG KHUH DSSHDUV WR EH LQ 7KH

 &KHPLVWU\ RI 3KRWRJUDSK\� 0DOOLQNURGW &KHPLFDO :RUNV� 6W� /RXLV� 02� �����



��� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

�:� 'HVLUHG SHUFHQWDJH

�$� � RI RULJLQDO VROXWLRQ

�<� $PRXQW RI GLOXWLQJ
�<� VROXWLRQ WR DGG

�;� $PRXQW RI RULJLQDO
�;� VROXWLRQ WR DGG

�%� � RI GLOXWLQJ VROXWLRQ

7R XVH WKH FKDUW� \RX QHHG WR NQRZ WKH SHUFHQW GLOXWLRQ RI WKH
RULJLQDO VROXWLRQ �$�� WKH SHUFHQW GLOXWLRQ RI WKH GHVLUHG VROXWLRQ
�:�� DQG WKH SHUFHQW RI WKH GLOXWLQJ VROXWLRQ �%�� 1RWH WKDW LI \RX
DUH XVLQJ ZDWHU DV WKH GLOXWLQJ VROXWLRQ� WKH SHUFHQWDJH LV DVVXPHG
WR EH ]HUR �����

1H[W� VXEWUDFW WKH GHVLUHG SHUFHQWDJH �:� IURP WKH RULJLQDO
SHUFHQWDJH �$� WR JHW WKH DPRXQW RI WKH GLOXWLQJ VROXWLRQ WR DGG WR
PDNH ��� XQLWV RI WKH GHVLUHG VROXWLRQ� /LNHZLVH� VXEWUDFW WKH
SHUFHQW RI WKH GLOXWLQJ VROXWLRQ �%� IURP WKH SHUFHQW RI WKH GHVLUHG
VROXWLRQ �:� WR JHW WKH DPRXQW RI WKH RULJLQDO VROXWLRQ �;� WR DGG WR
WKH GLOXWLQJ VROXWLRQ�

$Q H[DPSOH RI KRZ WKLV ZRUNV LV VKRZQ LQ )LJXUH '�� E\
GLOXWLQJ JODFLDO DFHWLF DFLG �HVVHQWLDOO\ D ���� VROXWLRQ� WR ��� DFHWLF
DFLG �HTXLYDOHQW WR WKH VWRFN VROXWLRQ VWRS EDWK ZLGHO\ DYDLODEOH IURP
.RGDN DQG RWKHU PDQXIDFWXUHUV��

��� �GHVLUHG SHUFHQWDJH RI DFHWLF DFLG�

���� �JODFLDO DFHWLF DFLG�;

;��PO RI ZDWHU

;�� PO RI JODFLDO DFHWLF DFLG

�� �ZDWHU�;

6WDUWLQJ ZLWK ��� �WKH SHUFHQW GLOXWLRQ RI WKH DFLG�� \RX VXEWUDFW ��
�WKH GHVLUHG SHUFHQW VROXWLRQ� WR JHW �� �WKH QXPEHU RI PO RI ZDWHU
WR PDNH XS ��� PO RI WKH GHVLUHG VROXWLRQ�� 7KHQ \RX VXEWUDFW �
�WKH SHUFHQW GLOXWLRQ RI ZDWHU� IURP �� �DJDLQ� WKH GHVLUHG SHUFHQWD�
JH� WR JHW �� �WKH QXPEHU RI PO RI DFLG WR PDNH XS ��� PO RI WKH
GHVLUHG VROXWLRQ�� 7KH WRWDO RI HDFK VLGH RI WKH FKDUW �$ SOXV % DQG ;
SOXV <� VKRXOG DOZD\V HTXDO ����

)LJXUH '�� $ WUDGLWLRQDO PHWKRG IRU
GLOXWLQJ SHUFHQWDJH VROXWLRQV�

)LJXUH '�� 8VLQJ WKH FKDUW WR GLOXWH
JODFLDO DFHWLF DFLG WR ��� PO RI ���
DFHWLF DFLG� �5HPHPEHU� DOZD\V DGG
DFLG WR D VROXWLRQ� GR QRW D VROXWLRQ
WR WKH DFLG��



���

7KH IRUPXODV LQ WKLV DSSHQGL[ DUH DPRQJ WKH PRVW XVHIXO IRXQG LQ
WKH IRUPXODULHV OLVWHG LQ $SSHQGL[ +� 7KH\ DUH RUJDQL]HG LQ WKH
IROORZLQJ RUGHU�
: QHXWUDO�FRORU GHYHORSHUV

: ZDUP�FRORU GHYHORSHUV

: FROG�FRORU GHYHORSHUV

: ORZ�FRQWUDVW GHYHORSHUV

: KLJK�FRQWUDVW GHYHORSHUV

: %HHUV YDULDEOH�FRQWUDVW GHYHORSHU

1(875$/�&2/25 '(9(/23(56

1HXWUDO�FRORU GHYHORSHUV WHQG WR SURGXFH DQ LPDJH ZLWK WKH OHDVW
QRWLFHDEOH ELDV WRZDUG HLWKHU D ZDUP RU FROG FRORU SRVVLEOH IRU D
JLYHQ SULQWLQJ SDSHU� )RU H[DPSOH� ZKHQ D ZDUP�FRORU SDSHU LV
GHYHORSHG LQ D QHXWUDO�FRORU GHYHORSHU� WKH UHVXOW LV VWLOO D UHGGLVK
SULQW� EXW OHVV VR WKDQ ZKHQ WKH VDPH SDSHU LV GHYHORSHG LQ D
ZDUP�FRORU GHYHORSHU�

,I D SDSHU KDV D VOLJKW JUHHQLVK FDVW ZKHQ GHYHORSHG LQ RQH
RI WKH IROORZLQJ GHYHORSHUV� \RX FDQ VXEVWLWXWH D FRPPHUFLDO DQWL�
IRJJDQW� VXFK DV (GZDO·V /LTXLG 2UWKD]LWH RU .RGDN·V %HQ]RWULD]ROH�
IRU WKH SRWDVVLXP EURPLGH LQ WKH IRUPXOD� 7KHVH SUHSDUDWLRQV
SURGXFH D PRUH QHXWUDO FRORU WKDQ SRWDVVLXP EURPLGH� )ROORZ WKH
PDQXIDFWXUHU·V UHFRPPHQGDWLRQV IRU KRZ PXFK RI D SDUWLFXODU
DQWL�IRJJDQW WR VXEVWLWXWH IRU SRWDVVLXP EURPLGH�

.RGDN '���

7KLV IRUPXOD LV NQRZQ DV D XQLYHUVDO (ORQ�K\GURTXLQRQH SDSHU
GHYHORSHU� $ YDULDWLRQ RI '��� LV VROG SUHSDFNDJHG DV 'HNWRO�

:DWHU ����q )� ����� PO
0HWRO �(ORQ� ��� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
+\GURTXLQRQH ���� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ���� JUDPV
3RWDVVLXP EURPLGH ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

'HYHORSHU )RUPXODV

$SSHQGL[(



��� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

+RZ WR 8VH

'LOXWH ���� 1RUPDO GHYHORSPHQW WLPH LV � PLQXWHV�

,OIRUG ,'���

7KLV IRUPXOD WHQGV WR SURGXFH WKH PRVW QHXWUDO FRORU ZLWK
EURPLGH�EDVHG SDSHUV� VXFK DV .RGDEURPLGH DQG ,OIREURP�

:DWHU ����q )� ����� PO
0HWRO �(ORQ� ��� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
+\GURTXLQRQH ��� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ���� JUDPV
3RWDVVLXP EURPLGH ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

'LOXWH ���� 1RUPDO GHYHORSPHQW WLPH LV � PLQXWHV�

$JID 0HWLQRO 8 (TXLYDOHQW

0HWLQRO 8 XVHG WR EH PRUH ZLGHO\ GLVWULEXWHG DQG VROG WKDQ LW LV
FXUUHQWO\� $ SURSULHWDU\ IRUPXOD� 0HWLQRO 8 SURGXFHV WKH PRVW
QHXWUDO FRORU SRVVLEOH RQ %URYLUD SDSHUV� 7KLV IRUPXOD SURGXFHV
HTXLYDOHQW UHVXOWV WR 0HWLQRO 8�

:DWHU ����q )� ��� OLWHUV
0HWRO �(ORQ� ��� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
+\GURTXLQRQH ���� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ����� JUDPV
3RWDVVLXP EURPLGH ��� PO

&ROG ZDWHU WR PDNH ��� OLWHUV


 RI D ��� VWRFN VROXWLRQ� 6HH SDJH ��� IRU D GHVFULSWLRQ RI KRZ WR PDNH D

 SHUFHQWDJH VROXWLRQ�

+RZ WR 8VH

'R QRW GLOXWH WKH VWRFN VROXWLRQ� 1RUPDO GHYHORSPHQW WLPH LV �
PLQXWHV�

%HHUV 'HYHORSHU �1RUPDO &RQWUDVW�

:KHQ PL[HG IRU QRUPDO FRQWUDVW� %HHUV IRUPXOD LV DQ H[FHOOHQW
QHXWUDO�FRORU GHYHORSHU� 6HH WKH VHFWLRQ RQ %HHUV YDULDEOH�FRQWUDVW
GHYHORSHU RQ SDJH ��� IRU PRUH LQIRUPDWLRQ�

*$) ���
7KLV IRUPXOD FRQWDLQV $PLGRO DQG WKXV LV PRUH H[SHQVLYH WR
SUHSDUH WKDQ PRVW RI WKH RWKHU GHYHORSHU IRUPXODV OLVWHG KHUH� *$)
���� KRZHYHU� \LHOGV YHU\ ULFK� GHHS EODFN VKDGRZ WRQHV DQG PD\ EH
ZRUWK WKH WURXEOH DQG H[SHQVH WR VRPH SKRWRJUDSKHUV�

:DWHU �URRP WHPSHUDWXUH� ����� PO
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
3RWDVVLXP EURPLGH ��� JUDPV
$PLGRO ��� JUDPV
5RRP�WHPSHUDWXUH ZDWHU WR PDNH ��� OLWHU



���'HYHORSHU )RUPXODV

+RZ WR 8VH

0L[ WKH GHYHORSHU MXVW EHIRUH XVLQJ EHFDXVH LW FDQQRW EH VWRUHG
DIWHU LW LV PL[HG� 'R QRW PL[ WKH GU\ FKHPLFDOV ZLWK KRW ZDWHU� 8VH
ZLWKRXW GLOXWLRQ IRU QRUPDO FRQWUDVW� RU GLOXWH DV PXFK DV ���� WR
SURGXFH YHU\ ORZ FRQWUDVW ZLWKRXW ORVLQJ GDUN VKDGRZV� 1RUPDO
GHYHORSPHQW WLPH LV � PLQXWHV�

:$50�&2/25 '(9(/23(56

:DUP�FRORU GHYHORSHUV SURGXFH D YDULHW\ RI LPDJH FRORUV� GHSHQG�
LQJ RQ WKH IRUPXOD DQG WKH SDSHU EHLQJ XVHG� :DUP�FRORU SDSHUV
GHYHORSHG LQ ZDUP�FRORU GHYHORSHUV WHQG WR SURGXFH FRORUV WKDW
UDQJH IURP EURZQ�EODFN WR YHU\ ZDUP EURZQ� 1HXWUDO�FRORU SDSHUV
GHYHORSHG LQ ZDUP�FRORU GHYHORSHUV WHQG WR SURGXFH ZDUP EODFN
DQG EURZQ�EODFN FRORUV�

.RGDN '���

$ YDULDWLRQ RI WKLV IRUPXOD LV VROG SUH�SDFNDJHG DV .RGDN 6HOHFWRO�
7KLV IRUPXOD KDV D ORQJ OLIH DV D VWRFN VROXWLRQ�

:DWHU ����q )� ����� PO
0HWRO �(ORQ� ��� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
+\GURTXLQRQH ��� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ���� JUDPV
3RWDVVLXP EURPLGH ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

'LOXWH ���� 1RUPDO GHYHORSPHQW WLPH LV � PLQXWHV�

;HUR[ +'��

%HIRUH WKH DGYHQW RI GU\ SDSHU FRS\LQJ PDFKLQHV� ;HUR[ �WKHQ
NQRZQ DV WKH +DORLG &RUSRUDWLRQ� XVHG WR VHOO SKRWRJUDSKLF
PDWHULDOV DQG SXEOLVK IRUPXODV� :KLOH VLPLODU WR .RGDN '���� +'��
KDV D ORW RI IDQV� 7KLV IRUPXOD SURGXFHV ULFK� ZDUP FRORUV ZLWK YHU\
HYHQ WRQDO VHSDUDWLRQ�

:DWHU ����q )� ����� PO
0HWRO �(ORQ� ��� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
+\GURTXLQRQH ��� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ���� JUDPV
3RWDVVLXP EURPLGH ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

'LOXWH ���� 1RUPDO GHYHORSPHQW WLPH LV � PLQXWHV�

$JID ���

7KLV GHYHORSHU SURGXFHV D YDULHW\ RI EURZQ WR ZDUP EODFN FRORUV RQ
YDULRXV SDSHUV� GHSHQGLQJ RQ GLOXWLRQ DQG H[SRVXUH WLPHV�

:DWHU ����q )� ����� PO
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
+\GURTXLQRQH ���� JUDPV



��� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

6RGLXP FDUERQDWH �PRQRK\GUDWH� ���� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

)RU %URYLUD� \RX FDQ SURGXFH D ZDUP EODFN FRORU DW D GLOXWLRQ RI ���
DQG D GHYHORSPHQW WLPH RI � WR � PLQXWHV� )RU 3RUWULJD 5DSLG� \RX
FDQ SURGXFH D EURZQ�EODFN FRORU DW D ��� GLOXWLRQ DQG D GHYHORS�
PHQW WLPH RI � PLQXWHV� 7U\ ,OIRUG DQG .RGDN SDSHUV DW ��� DQG �
WR � PLQXWHV RI GHYHORSPHQW�

*HYDHUW *����

7KLV LV D VSHFLDOL]HG ZDUP�FRORU SDSHU GHYHORSHU WKDW FRQWDLQV QR
PHWRO� ,PDJH FRORU WHQGV WRZDUG UHG DV \RX HLWKHU LQFUHDVH WKH
GLOXWLRQ RU FKDQJH WKH GHYHORSPHQW WLPH IURP �õ WR � PLQXWHV�
6RPH SULQWLQJ SDSHUV �.RGDN� LQ SDUWLFXODU� UHDFW LQ XQXVXDO DQG
LQFRQVLVWHQW ZD\V WR WKLV GHYHORSHU�

:DWHU ����q )� ����� PO
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
+\GURTXLQRQH ���� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ���� JUDPV
3RWDVVLXP EURPLGH ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

8QGLOXWHG� WKH LPDJH FRORU ZLOO EH EURZQ�EODFN� 'LOXWHG ���� WKH
LPDJH FRORU ZLOO EH EURZQ� 'LOXWHG ���� WKH LPDJH FRORU ZLOO EH
EURZQ�UHG� 'LOXWHG ���� WKH LPDJH FRORU ZLOO EH UHG�

0D[LP 0XLU·V &ORUK\GURTXLQRQH�6XEVWLWXWH 'HYHORSHU

&ORUK\GURTXLQRQH ZDV D SRSXODU ZDUP�FRORU UHGXFLQJ DJHQW EHIRUH
����� EXW LV QRZ YLUWXDOO\ LPSRVVLEOH WR REWDLQ� 0D[LP 0XLU KDV
FOHYHUO\ FDOFXODWHG WKH SURSRUWLRQV RI PHWRO DQG K\GURTXLQRQH WKDW
DSSUR[LPDWH WKH HIIHFW RI &ORUK\GURTXLQRQH DQG VXEVWLWXWHG WKHP
LQ WKLV FODVVLF IRUPXOD� $V DQ DGGHG DGYDQWDJH� PL[LQJ WKH DFFHOHUD�
WRU LQ D VHSDUDWH VROXWLRQ LQFUHDVHV WKH VKHOI OLIH RI WKH VWRFN
GHYHORSHU�

6WRFN 6ROXWLRQ $

:DWHU ����q )� ����� PO
0HWRO �(ORQ� ��� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
6RGLXP PHWDELVXOILWH ���� JUDPV
+\GURTXLQRQH ���� JUDPV
3RWDVVLXP EURPLGH �VHH +RZ WR 8VH� ��� WR ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

6WRFN 6ROXWLRQ %

:DWHU ����q )� ����� PO
3RWDVVLXP FDUERQDWH ���� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU



���'HYHORSHU )RUPXODV

+RZ WR 8VH

0L[ RQH SDUW VWRFN VROXWLRQ $� RQH SDUW VWRFN VROXWLRQ %� DQG VL[
SDUWV ZDWHU� 7KH DPRXQW RI SRWDVVLXP EURPLGH \RX XVH GHSHQGV RQ
WKH W\SH RI SDSHU DQG WKH LPDJH FRORU \RX ZDQW� :KHQ \RX XVH WKLV
GHYHORSHU ZLWK D QHZ SDSHU� PL[ VWRFN VROXWLRQ $ ZLWK ��� JUDPV RI
SRWDVVLXP EURPLGH DQG DGG D ��� VROXWLRQ RI SRWDVVLXP EURPLGH WR
WKH ZRUNLQJ GHYHORSHU LQ �� PO DPRXQWV �XS WR D WRWDO RI �� PO� DV
QHHGHG�


2QFH \RX GHWHUPLQH WKH DPRXQW RI SRWDVVLXP EURPLGH \RX
SUHIHU� DGG � DGGLWLRQDO JUDPV RI SRWDVVLXP EURPLGH WR VWRFN
VROXWLRQ $ IRU HDFK �� PO RI WKH ��� VROXWLRQ \RX DGGHG GXULQJ
\RXU WHVW� 'R QRW PL[ VWRFN VROXWLRQ $ ZLWK PRUH WKDQ D WRWDO RI �
JUDPV RI SRWDVVLXP EURPLGH� RU WKH GHYHORSHU ZLOO QRW GHYHORS D
JRRG VKDGRZ WRQH� 7KLV LV D VORZ ZRUNLQJ GHYHORSHU� GHYHORSPHQW
WLPH LV EHWZHHQ �õ DQG � PLQXWHV�


 6HH SDJH ��� IRU D GHVFULSWLRQ RI KRZ WR PDNH D SHUFHQWDJH VROXWLRQ�

&2/'�&2/25 '(9(/23(56

$OWKRXJK LW LV UHODWLYHO\ HDV\ WR LQFUHDVH WKH ZDUPWK RI DQ LPDJH E\
LQFUHDVLQJ WKH DPRXQW RI SRWDVVLXP EURPLGH LQ D GHYHORSHU� LW LV
PXFK PRUH GLIILFXOW WR FUHDWH D FROG FRORU EHFDXVH D QRUPDOO\ DFWLYH
GHYHORSHU ZLWK RQO\ D VPDOO DPRXQW RI UHVWUDLQHU ZLOO SURGXFH
FKHPLFDO IRJ� 7KH HIIHFWV RI FROG�FRORU GHYHORSHUV DUH VXEWOH DQG
RIWHQ RQO\ QRWLFHDEOH ZKHQ XVHG LQ FRPELQDWLRQ ZLWK FRRO� RU
QHXWUDO�FRORU SDSHUV�

'X3RQW ���'

7KLV IRUPXOD LV� IRU SUDFWLFDO SXUSRVHV� LGHQWLFDO WR D .RGDN IRUPXOD
SXEOLVKHG DV '���� 7KH HIIHFWV RI WKLV GHYHORSHU RQ LPDJH FRORU DUH
YHU\ VXEWOH ZLWK PRVW PRGHUQ SDSHU HPXOVLRQV�

:DWHU ����q )� ����� PO
0HWRO �(ORQ� ��� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
+\GURTXLQRQH ���� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ���� JUDPV
3RWDVVLXP EURPLGH ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

'LOXWH ���� 1RUPDO GHYHORSPHQW WLPH LV � PLQXWHV�

%XUNL DQG -HQQ\ &ROG�7RQH 'HYHORSHU

3XEOLVKHG LQ ����� WKLV IRUPXOD SURGXFHV D PRUH QRWLFHDEOH EOXH
FRORUDWLRQ WKDQ 'X3RQW ���' RQ PRVW SDSHUV�

:DWHU ����q )� ����� PO
0HWRO �(ORQ� ��� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
+\GURTXLQRQH ���� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ���� JUDPV
3RWDVVLXP EURPLGH ��� JUDP
%HQ]RWULD]ROH �RU .RGDN $QWL�)RJ 1R��� ��� PO

&ROG ZDWHU WR PDNH ��� OLWHU



��� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ


 RI D �� VWRFN VROXWLRQ� 6HH SDJH ��� IRU D GHVFULSWLRQ RI KRZ WR PDNH D

 SHUFHQWDJH VROXWLRQ� <RX FDQ LQFUHDVH WKH EOXH FRORU E\ DGGLQJ XS WR �� PO

 RI WKH EHQ]RWULD]ROH VROXWLRQ�

+RZ WR 8VH

'LOXWH ���� 1RUPDO GHYHORSPHQW WLPH LV � PLQXWHV�

*$) ���

*O\FLQ� RQH RI WKH UHGXFLQJ DJHQWV LQ WKLV IRUPXOD� LV H[SHQVLYH EXW
XVHG LQ VPDOO TXDQWLWLHV� %HFDXVH WKLV GHYHORSHU SURGXFHV H[FHOOHQW
WRQDO VHSDUDWLRQ RQ PRVW SDSHUV� WKH DGGHG H[SHQVH PD\ EH
ZRUWKZKLOH�

:DWHU ����q )� ����� PO
0HWRO �(ORQ� ��� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
+\GURTXLQRQH ���� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ���� JUDPV
3RWDVVLXP EURPLGH ��� JUDPV
*O\FLQ ���� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

1RUPDO GLOXWLRQ LV ���� DOWKRXJK \RX FDQ XVH WKLV GHYHORSHU
XQGLOXWHG IRU JUHDWHU FRQWUDVW DQG GLOXWHG ��� IRU ORZHU FRQWUDVW�
1RUPDO GHYHORSPHQW WLPH LV � PLQXWHV�

0D[LP 0XLU·V µ+RWVKRWµ

7KLV GHYHORSHU ZRUNV RQ WKH SULQFLSOH WKDW LQFUHDVLQJ WKH GHYHORSHU
DFWLYLW\ �FUHDWHG E\ D KLJK DONDOLQLW\� DQG VXEVWLWXWLQJ SKHQLGRQH
DQG EHQ]RWULD]ROH IRU WKH PRUH WUDGLWLRQDO PHWRO DQG SRWDVVLXP
EURPLGH HQFRXUDJH D FRRO SULQW FRORU�

:DWHU ����q )� ����� PO
6RGLXP VXOILWH �DQK\GURXV� ����� JUDPV
+\GURTXLQRQH ���� JUDPV
3KHQLGRQH ��� JUDPV
%HQ]RWULD]ROH ��� JUDPV
6RGLXP K\GUR[LGH �VHH PL[LQJ LQVWUXFWLRQV� ���� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

0L[LQJ ,QVWUXFWLRQV

%HFDXVH RI WKH FDXVWLF QDWXUH RI VRGLXP K\GUR[LGH �VHH VDIHW\ QRWH��
WKLV GHYHORSHU LV VRPHZKDW WULFN\ WR PL[� 3OHDVH IROORZ WKHVH
LQVWUXFWLRQV FDUHIXOO\�
: 0L[ WKH VRGLXP VXOILWH� K\GURTXLQRQH� SKHQLGRQH� DQG EHQ]R�
WULD]ROH ZLWK WKH KRW ����q )� ZDWHU� 1RW DOO WKH LQJUHGLHQWV ZLOO
GLVVROYH DW WKLV WLPH�

: $OORZ WKH PL[WXUH WR FRRO WR DERXW ��q ) DQG WKHQ DGG WKH VR�
GLXP K\GUR[LGH ZKLOH FDUHIXOO\ VWLUULQJ� 0RVW RI WKH XQGLVVROYHG
FKHPLFDOV ZLOO GLVVROYH GXULQJ WKLV SURFHVV�

: $GG FROG ZDWHU WR PDNH D WRWDO YROXPH RI � OLWHU�



���'HYHORSHU )RUPXODV

6DIHW\ 1RWH� 6RGLXP +\GUR[LGH

6RGLXP K\GUR[LGH LV D YHU\ FDXVWLF FKHPLFDO� :KHQ WKH GU\ FKHPLFDO
LV DGGHG WR D VROXWLRQ� KHDW HYROYHV� FUHDWLQJ D SRWHQWLDO IRU
´VSODVKLQJ�µ VR DGG RQO\ VPDOO DPRXQWV RI WKH FKHPLFDO DW D WLPH WR
FRRO VROXWLRQV� $OZD\V XVH JORYHV DQG H\H SURWHFWLRQ ZKHQ ZRUNLQJ
ZLWK WKH GU\ FKHPLFDO RU FRQFHQWUDWHG VROXWLRQV� ,I WKH GU\ FKHPLFDO
RU D VROXWLRQ FRQWDLQLQJ VRGLXP K\GUR[LGH WRXFKHV \RXU VNLQ� IOXVK
LPPHGLDWHO\ ZLWK ZDWHU RU GLOXWH YLQHJDU�

+RZ WR 8VH

1RUPDO GLOXWLRQ LV ���� <RX FDQ XVH WKLV GHYHORSHU DW D ��� RU ���
GLOXWLRQ IRU JUHDWHU FRQWUDVW DOWKRXJK DW WKH ULVN RI LQFUHDVHG
FKHPLFDO IRJ� 1RUPDO GHYHORSPHQW WLPH LV � PLQXWHV� 7KH KLJK
GHYHORSHU DFWLYLW\ PHDQV D VKRUW ZRUNLQJ OLIH� 3ODQ WR GHYHORS QR
PRUH WKDQ �� VKHHWV RI � ð �� LQFK SDSHU �LQFOXGLQJ WHVW VWULSV� SHU
OLWHU RI ZRUNLQJ VROXWLRQ�

/2:�&2175$67 '(9(/23(56

/RZ�FRQWUDVW GHYHORSHUV QRWLFHDEO\ UHGXFH WKH FRQWUDVW RI DQ\
SULQWLQJ SDSHU� DOWKRXJK WKH HIIHFW LV XVXDOO\ OHVV WKDQ WKDW REWDLQHG
E\ D IXOO SDSHU JUDGH� 7KH DGYDQWDJHV RI XVLQJ D ORZ�FRQWUDVW
GHYHORSHU LQFOXGH KDYLQJ D ILQHU GHJUHH RI FRQWUDVW FRQWURO DQG WKH
DELOLW\ WR REWDLQ D JUHDWHU UDQJH RI FRQWUDVW RQ VRPH SDSHUV WKDW
FRPH LQ RQO\ D OLPLWHG QXPEHU RI FRQWUDVW JUDGHV�

*$) ���

*$) ��� LV RQH RI WKH PRVW SRSXODU ORZ�FRQWUDVW GHYHORSHUV� 7KLV
IRUPXOD SURGXFHV DQ LPDJH VLPLODU WR .RGDN·V 6HOHFWRO�6RIW� D
SURSULHWDU\ GHYHORSHU�

:DWHU ����q )� ����� PO
0HWRO �(ORQ� ���� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ���� JUDPV
3RWDVVLXP EURPLGH ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

'LOXWH ���� 1RUPDO GHYHORSPHQW WLPH LV � PLQXWHV�

,OIRUG ,'��

7KLV IRUPXOD LV VOLJKWO\ FORXG\ ZKHQ PL[HG DQG ZLOO GDUNHQ DV \RX
XVH LW� EXW LW KDV D ORQJ ZRUNLQJ OLIH� ,'�� LV DOVR VXLWDEOH IRU
GHYHORSLQJ ILOP ZKHQ ORZ FRQWUDVW LV QHHGHG�

:DWHU ����q )� ��� OLWHU
0HWRO �(ORQ� ��� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ����� JUDPV
3RWDVVLXP EURPLGH ��� JUDP
&ROG ZDWHU WR PDNH ��� OLWHUV

+RZ WR 8VH

'R QRW GLOXWH� 1RUPDO GHYHORSPHQW WLPH LV � PLQXWHV�



��� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

$JID ���

7KLV IRUPXOD FDQ EH FRQVLGHUHG D ORZ�FRQWUDVW YHUVLRQ RI 0HWLQRO 8
�VHH SDJH ��� DQG FRPSDUH WKH IRUPXODV�� 7KLV PDNHV LW XVHIXO
ZKHQ \RX ZDQW WKH VDPH LPDJH FRORU EXW QHHG D ORZHU FRQWUDVW
UHVXOW�

:DWHU ����q )� ����� PO
0HWRO �(ORQ� ��� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ���� JUDPV
3RWDVVLXP EURPLGH ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

'R QRW GLOXWH� 1RUPDO GHYHORSPHQW WLPH LV �õ PLQXWHV�

%HHUV 'HYHORSHU �/RZ &RQWUDVW�
:KHQ PL[HG IRU ORZ FRQWUDVW� %HHUV IRUPXOD LV DQ H[FHOOHQW
QHXWUDO�FRORU� ORZ�FRQWUDVW GHYHORSHU� 6HH WKH VHFWLRQ RQ %HHUV
YDULDEOH�FRQWUDVW GHYHORSHU RQ SDJH ��� IRU PRUH LQIRUPDWLRQ�

+,*+�&2175$67 '(9(/23(56

+LJK�FRQWUDVW GHYHORSHU IRUPXODV W\SLFDOO\ FRQWDLQ D JUHDWHU
SHUFHQWDJH RI K\GURTXLQRQH WKDQ PHWRO� 7R PDNH XS IRU WKH ORZHU
UHGXFWLRQ SRWHQWLDO RI K\GURTXLQRQH� WKHVH IRUPXODV XVXDOO\ FRQWDLQ
DGGLWLRQDO VRGLXP FDUERQDWH�

+LJK�FRQWUDVW GHYHORSHUV DOORZ D GHJUHH RI FRQWUDVW FRQWURO
ILQHU WKDQ D IXOO SDSHU JUDGH DQG LQFUHDVH WKH UDQJH RI FRQWUDVW IRU
SDSHUV WKDW KDYH RQO\ D OLPLWHG QXPEHU RI DYDLODEOH JUDGHV�

$JID ���

7KLV LV D KLJK�FRQWUDVW GHYHORSHU WKDW ZRUNV ZHOO ZLWK PRVW
QRUPDO�FRQWUDVW SDSHUV� ,W KDV D VOLJKW JUHHQ FDVW ZKHQ PL[HG ZLWK
SRWDVVLXP EURPLGH� $ PRUH QHXWUDO FRORU ZLOO UHVXOW LI \RX VXEVWLWXWH
�� PO RI (GZDO /LTXLG 2UWKD]LWH IRU WKH SRWDVVLXP EURPLGH�

:DWHU ����q )� ����� PO
0HWRO �(ORQ� ��� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
+\GURTXLQRQH ��� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ���� JUDPV
3RWDVVLXP EURPLGH ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

'R QRW GLOXWH� 1RUPDO GHYHORSPHQW WLPH LV � PLQXWHV� $ ORQJHU
GHYHORSPHQW WLPH ZLOO LQFUHDVH FRQWUDVW HYHQ PRUH�

%HHUV 'HYHORSHU �+LJK &RQWUDVW�

:KHQ PL[HG IRU KLJK FRQWUDVW� %HHUV IRUPXOD LV DQ H[FHOOHQW
QHXWUDO�FRORU� KLJK�FRQWUDVW GHYHORSHU� 6HH WKH VHFWLRQ RQ %HHUV
YDULDEOH�FRQWUDVW GHYHORSHU RQ SDJH ��� IRU PRUH LQIRUPDWLRQ�



���'HYHORSHU )RUPXODV

'HIHQGHU ���'
2ULJLQDOO\ FUHDWHG IRU KLJK�FRQWUDVW FRS\ SDSHU� WKLV IRUPXOD FUHDWHV
D ZDUP�FRORU LPDJH VXLWDEOH IRU VRPH SDSHUV�

:DWHU ����q )� ����� PO
0HWRO �(ORQ� ��� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
+\GURTXLQRQH ��� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ���� JUDPV
3RWDVVLXP EURPLGH ��� JUDP
&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

'R QRW GLOXWH� 1RUPDO GHYHORSPHQW WLPH LV � WR � PLQXWHV DQG XS
WR � PLQXWHV IRU KLJKHU FRQWUDVW�

(GZDO ���

7KH S\URFDWHFKRO �DOVR NQRZQ DV S\URFDWHFKLQ DQG FDWHFKRO� LQ WKLV
GHYHORSHU LV FKHPLFDOO\ VLPLODU WR K\GURTXLQRQH� EXW ZLWK D JUHDWHU
UHGXFWLRQ SRWHQWLDO� 1RUPDOO\ D IRUPXOD ZLWK S\URFDWHFKRO JLYHV
EURPLGH SULQWV D ULFK EURZQ FRORU� $GGLQJ WKH RSWLRQDO SRWDVVLXP
EURPLGH WR WKLV IRUPXOD \LHOGV SULQWV ZLWK D QHXWUDO RU� DV \RX
LQFUHDVH WKH DPRXQW RI SRWDVVLXP EURPLGH� HYHQ D FROG FRORU�

6ROXWLRQ $

:DWHU ����q )� ����� PO
3\URFDWHFKRO �����'LK\GUR[\EHQ]HQH� ���� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

6ROXWLRQ %

:DWHU ����q )� ����� PO
3RWDVVLXP FDUERQDWH �DQK\GURXV� ����� JUDPV

3RWDVVLXP EURPLGH �RSWLRQDO� ��� WR ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU


 $OWKRXJK WKH UHVXOWV ZRQ·W EH H[DFWO\ WKH VDPH� \RX FDQ VXEVWLWXWH ��� JUDPV

 RI VRGLXP FDUERQDWH �PRQRK\GUDWH� IRU WKH SRWDVVLXP FDUERQDWH�

6DIHW\ 1RWH� 3\URFDWHFKRO

3\URFDWHFKRO �DOVR NQRZQ DV S\URFDWFKLQ RU FDWHFKRO� LV D PRUH WR[LF
UHGXFLQJ DJHQW WKDQ PHWRO RU K\GURTXLQRQH� %H YHU\ FDUHIXO WR
DYRLG LQKDODWLRQ RI WKH SRZGHU GXULQJ PL[LQJ� VNLQ FRQWDFW IURP
HLWKHU WKH SRZGHU RU WKH VROXWLRQ� RU LQJHVWLRQ�

+RZ WR 8VH

0L[ RQH SDUW RI VROXWLRQ $ DQG WZR SDUWV RI VROXWLRQ % ZLWK RQH
SDUW ZDWHU� 1RUPDO GHYHORSPHQW WLPH LV � PLQXWHV�

$OWHUQDWH )RUPXOD IRU (GZDO ���

%HFDXVH RI WKH H[SHQVH RI S\URFDWHFKRO DQG WKH IDFW WKDW PRVW
VSHFLDO SXUSRVH GHYHORSHUV DUHQ·W XVHG IUHTXHQWO\� VRPH SKRWRJUD�
SKHUV SUHIHU WR PL[ (GZDO ��� DV D VLQJOH�VROXWLRQ GHYHORSHU� 6WRUH



��� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

WKH IROORZLQJ IRUPXOD LQ DQ DLU WLJKW FRQWDLQHU DQG XVH ZLWKLQ D
ZHHN RI PL[LQJ�

:DWHU ����q )� ����� PO
3\URFDWHFKRO �����'LK\GUR[\EHQ]HQH� ��� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
3RWDVVLXP FDUERQDWH �DQK\GURXV� ���� JUDPV

3RWDVVLXP EURPLGH �RSWLRQDO� ��� WR ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU


 $OWKRXJK WKH UHVXOWV ZRQ·W EH H[DFWO\ WKH VDPH� \RX FDQ VXEVWLWXWH �� JUDPV

 RI VRGLXP FDUERQDWH �PRQRK\GUDWH� IRU WKH SRWDVVLXP FDUERQDWH�

%((56 9$5,$%/(�&2175$67 '(9(/23(5

%HHUV IRUPXOD LV WKH FODVVLF YDULDEOH�FRQWUDVW SDSHU GHYHORSHU� ,Q LWV
QRUPDO�FRQWUDVW GLOXWLRQ� LW SURGXFHV D YHU\ QHXWUDO LPDJH FRORU IRU
PRVW SDSHUV�

6ROXWLRQ $

:DWHU ����q )� ����� PO
0HWRO �(ORQ� ��� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ���� JUDPV
3RWDVVLXP EURPLGH ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

6ROXWLRQ %

:DWHU ����q )� ����� PO
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
+\GURTXLQRQH ��� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ���� JUDPV
3RWDVVLXP EURPLGH ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

&RQWUDVW�&RQWURO 'LOXWLRQV

7KH VWRFN VROXWLRQV DUH PL[HG LQ GLIIHUHQW UDWLRV DQG GLOXWHG ZLWK
ZDWHU WR PDNH ZRUNLQJ VROXWLRQV IRU FRQWUDVW FRQWURO� 7KH WRWDO
UDQJH RI FRQWURO LV DERXW RQH IXOO SDSHU JUDGH�

/RZ � � 0HGLXP � � +LJK

6ROXWLRQ $ ��� PO ��� PO ��� PO ��� PO ��� PO ��� PO ��� PO

6ROXWLRQ % � PO �� PO ��� PO ��� PO ��� PO ��� PO ��� PO

:DWHU ��� PO ��� PO ��� PO ��� PO ��� PO ��� PO � PO

+RZ WR 8VH

1RUPDO GHYHORSPHQW WLPH LV �õ WR � PLQXWHV�



���

7KH IRUPXODV LQ WKLV DSSHQGL[ DUH RUJDQL]HG LQ WKH IROORZLQJ RUGHU�
: UHGXFWLRQ DQG LQWHQVLILFDWLRQ �FRYHUHG LQ &KDSWHU ��

: WRQHUV �FRYHUHG LQ &KDSWHU ��

: DUFKLYDO SURFHVVLQJ �FRYHUHG LQ &KDSWHU ��

5('8&7,21 $1' ,17(16,),&$7,21

7KH IROORZLQJ IRUPXODV DUH XVHIXO ZKHQ UHSDLULQJ IODZV LQ QHJDWLYHV
DQG SULQWV WKDW FDQQRW EH IL[HG XVLQJ RWKHU SULQWLQJ WHFKQLTXHV�
5HGXFHUV DQG LQWHQVLILHUV DUH PRVW XVHIXO ZKHQ D QHJDWLYH RU SULQW
LV HLWKHU EDGO\ H[SRVHG RU LPSURSHUO\ GHYHORSHG�

)DUPHU·V 5HGXFHU³'X3RQW ��5 �6XEWUDFWLYH�

'X3RQW IRUPXOD ��5 LV D VXEWUDFWLYH UHGXFHU XVHIXO IRU UHPRYLQJ
H[FHVV GHQVLW\ IURP RYHUH[SRVHG QHJDWLYHV RU SULQWV�

6WRFN 6ROXWLRQ $
:DWHU �KRW� ����� PO
3RWDVVLXP IHUULF\DQLGH ���� JUDPV
&ROG ZDWHU WR PDNH ����� PO

6WRFN 6ROXWLRQ %
:DWHU �KRW� ��� OLWHUV
6RGLXP WKLRVXOIDWH �FU\VWDO� ����� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHUV

:RUNLQJ 6ROXWLRQ
6WRFN VROXWLRQ $ ���� PO

6WRFN VROXWLRQ % ����� PO

&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH
$JLWDWH WKH QHJDWLYH EHLQJ UHGXFHG LQ WKH ZRUNLQJ VROXWLRQ IRU XS
WR � PLQXWHV� GHSHQGLQJ RQ WKH DPRXQW RI UHGXFWLRQ QHHGHG� 6WRS
UHGXFWLRQ E\ ZDVKLQJ ZLWK UXQQLQJ ZDWHU� 7KH SURFHVV FDQ EH
UHSHDWHG XVLQJ D IUHVK ZRUNLQJ VROXWLRQ�

0LVFHOODQHRXV )RUPXODV

$SSHQGL[)



��� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

)DUPHU·V 5HGXFHU³'X3RQW �D�3 �3URSRUWLRQDO�
'X3RQW IRUPXOD �D�3 LV D SURSRUWLRQDO UHGXFHU XVHIXO IRU UHPRYLQJ
H[FHVV FRQWUDVW IURP RYHUGHYHORSHG QHJDWLYHV RU SULQWV�

:RUNLQJ 6ROXWLRQ $
6WRFN VROXWLRQ $ ����� PO
&ROG ZDWHU WR PDNH ��� OLWHU

:RUNLQJ 6ROXWLRQ %
6WRFN VROXWLRQ % ����� PO
&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH
3UHSDUH IURP WKH VWRFN VROXWLRQV XVHG WR PL[ WKH 'X3RQW 6XEWUDF�
WLYH IRUPXOD ��5� $JLWDWH WKH QHJDWLYH RU SULQW LQ ZRUNLQJ VROXWLRQ
$ IRU � WR � PLQXWHV� 7UDQVIHU WR 6ROXWLRQ % IRU � PLQXWHV� 5LQVH�
LQVSHFW� DQG UHSHDW DV QHFHVVDU\� $IWHU UHGXFWLRQ LV FRPSOHWH� ZDVK
WKRURXJKO\�

6WDQGDUG &KURPLXP ,QWHQVLILHU

7KLV LV D EOHDFK�DQG�UHGHYHORSPHQW SURFHVV WKDW LQFUHDVHV WKH
FRQWUDVW RI DQ LPDJH E\ FKDQJLQJ WKH LPDJH VLOYHU WR D PRUH RSDTXH
FRPELQDWLRQ RI VLOYHU DQG FKURPLXP�

6WRFN 6ROXWLRQ $
:DWHU ����q )� ����� PO
3RWDVVLXP GLFKURPDWH ����� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

6DIHW\ 1RWH� 3RWDVVLXP 'LFKURPDWH

$OZD\V XVH JORYHV ZKHQ KDQGOLQJ VROXWLRQV FRQWDLQLQJ SRWDVVLXP
GLFKURPDWH� ,I WKH VROXWLRQ WRXFKHV \RXU VNLQ� IOXVK LPPHGLDWHO\
ZLWK ZDWHU�

6WRFN 6ROXWLRQ %

:DWHU �URRP WHPSHUDWXUH� ����� PO
+\GURFKORULF DFLG ����� PO

:RUNLQJ 6ROXWLRQ

-XVW EHIRUH XVH� PL[ WKH VWRFN VROXWLRQV DV IROORZV�

6WURQJ LQWHQVLILFDWLRQ� �� SDUWV $ ��� SDUWV ZDWHU � SDUWV %

0HGLXP LQWHQVLILFDWLRQ� �� SDUWV $ ��� SDUWV ZDWHU �� SDUWV %

6OLJKW LQWHQVLILFDWLRQ� �� SDUWV $ ��� SDUWV ZDWHU �� SDUWV %

6DIHW\ 1RWH� 0L[LQJ $FLGV

$OZD\V DGG DQ DFLG RU DQ DFLG VROXWLRQ ODVW LQ DQ\ IRUPXOD RU
ZRUNLQJ VROXWLRQ�



���0LVFHOODQHRXV )RUPXODV

+RZ WR 8VH

$JLWDWH LQ \RXU FKRLFH RI ZRUNLQJ VROXWLRQ XQWLO WKH LPDJH KDV
FRPSOHWHO\ OLJKWHQHG WR \HOORZ� :DVK DQG UHGHYHORS LQ D
SDSHU GHYHORSHU� 5HSHDW XS WR WKUHH WLPHV� LI QHFHVVDU\� WR
DGG LQWHQVLILFDWLRQ�

)RUPDOLQ 6XSSOHPHQWDU\ +DUGHQHU³.RGDN 6+��

$ KDUGHQHU LV QHFHVVDU\ ZKHQ D SURFHVV VRIWHQV DQ HPXOVLRQ VR
PXFK WKDW GDPDJH LV OLNHO\ WR UHVXOW� .RGDN·V )RUPDOLQ +DUGHQHU LV
XVHIXO ZKHQ UHGXFLQJ RU LQWHQVLI\LQJ SULQWV RU QHJDWLYHV RU ZKHQ
XVLQJ WKH +(�� VROXWLRQ IRU DUFKLYDO SURFHVVLQJ�

:DWHU �URRP WHPSHUDWXUH� ����� PO
)RUPDOGHK\GH ����� ���� PO
6RGLXP FDUERQDWH �PRQRK\GUDWH� ��� JUDPV
5RRP�WHPSHUDWXUH ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

$JLWDWH ILOP DQG SULQWV LQ WKH KDUGHQLQJ VROXWLRQ IRU � PLQXWHV DW
URRP WHPSHUDWXUH� ULQVH� DJLWDWH IRU � PLQXWHV LQ D IUHVK VWRS EDWK�
DQG ZDVK�

6DIHW\ 1RWH� )RUPDOGH\GH

$OZD\V XVH JORYHV DQG SURYLGH SOHQW\ RI YHQWLODWLRQ ZKHQ KDQGOLQJ
VROXWLRQV FRQWDLQLQJ IRUPDOGHK\GH� 1RW RQO\ LV IRUPDOGHK\GH D
VXVSHFWHG FDUFLQRJHQ� EXW LW LV WR[LF E\ VNLQ FRQWDFW DQG HYHQ PRUH
WR[LF E\ LQKDODWLRQ DQG LQJHVWLRQ�

721(56

7RQLQJ DIIHFWV WKH FRORU RI D SULQW DQG LQ VRPH FDVHV FDQ SURWHFW WKH
VLOYHU LPDJH IURP IDGLQJ� 7KH IRUPXODV LQ WKLV VHFWLRQ DUH OLVWHG LQ
DOSKDEHWLFDO RUGHU�

&RSSHU %URZQ 7RQHU

7KLV IRUPXOD SURGXFHV UHG�EURZQ FRORUV� GHSHQGLQJ RQ WKH SDSHU
HPXOVLRQ� 6WDUW ZLWK D VOLJKWO\ RYHUH[SRVHG SULQW EHFDXVH WKH
IHUULF\DQLGH EOHDFKHV WKH SULQW ZKLOH WRQLQJ�

6ROXWLRQ $

:DWHU �URRP WHPSHUDWXUH� ����� PO
&RSSHU VXOIDWH ��� JUDPV
3RWDVVLXP FLWUDWH �HLWKHU JUHHQ RU EURZQ� ���� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

6ROXWLRQ %

:DWHU �URRP WHPSHUDWXUH� ����� PO
3RWDVVLXP IHUULF\DQLGH ��� JUDPV
3RWDVVLXP FLWUDWH �HLWKHU JUHHQ RU EURZQ� ���� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

0L[ HTXDO SDUWV RI HDFK VROXWLRQ MXVW EHIRUH XVH� 7RQH E\ LQVSHFWLRQ
DQG VWRS E\ ZDVKLQJ ZKHQ WKH GHVLUHG FRORU LV UHDFKHG�



��� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

'\H 7RQHUV

$ PRUGDQWLQJ EOHDFK DOORZV RUJDQLF G\HV WR DWWDFK WKHPVHOYHV WR
LPDJH VLOYHU� 7KH IROORZLQJ G\HV FDQ EH XVHG LQ HLWKHU WKH VLQJOH�
VROXWLRQ RU WZR�VROXWLRQ G\H WRQHU IRUPXODV� 7KHVH G\HV DUH
DYDLODEOH LQ VPDOO TXDQWLWLHV IURP (DVWPDQ &KHPLFDOV &RPSDQ\ �VHH
$SSHQGL[ *��

'\H &DWDORJ 1XPEHU

%LVPDUN EURZQ �EURZQ� ��� ����
)XFKVLQ �UHG� ��� ����
0DODFKLWH JUHHQ �JUHHQ�
 ��� ����
0HWK\O YLROHW �YLROHW�� ��� ����
0HWK\OHQH EOXH %% �EOXH� ��� ����
5KRGDPLQH % �UHG� ��� ����
6DIUDQLQ 2 �UHG� ��� ����


 8VH ��� JUDP �LQVWHDG RI ��� JUDP� LQ WKH IROORZLQJ WRQHU IRUPXODV�
� 8VH ��� JUDP �LQVWHDG RI ��� JUDP� LQ WKH IROORZLQJ WRQHU IRUPXODV�

6LQJOH�6ROXWLRQ '\H 7RQHU �.RGDN 7����
'\H ��� JUDP

0HWK\O DOFRKRO ����� PO

3RWDVVLXP IHUULF\DQLGH ��� JUDP
*ODFLDO DFHWLF DFLG ��� PO

'LVWLOOHG ZDWHU WR PDNH ��� OLWHU


 <RX FDQ VXEVWLWXWH �� PO RI ��� DFHWLF DFLG�

+RZ WR 8VH

$JLWDWH SULQWV LQ WKH 7��� WRQLQJ VROXWLRQ IURP WKUHH WR QLQH
PLQXWHV DW URRP WHPSHUDWXUH� %H FDUHIXO QRW WR RYHUWRQH EHFDXVH
WKH SULQW PD\ GHYHORS D FKDON\ DSSHDUDQFH DQG VHHP WR ORVH
FRQWUDVW�

7ZR�6ROXWLRQ '\H 7RQHU �.RGDN 7���D�

0RUGDQW

'LVWLOOHG ZDWHU ����� PO
,RGLQH ���� JUDPV
3RWDVVLXP LRGLGH ���� JUDPV

*ODFLDO DFHWLF DFLG ���� PO

'LVWLOOHG ZDWHU WR PDNH ��� OLWHU


 <RX FDQ VXEVWLWXWH �� PO RI �� SHUFHQW DFHWLF DFLG�

'\H %DWK

:DWHU ����� PO
'\H ��� JUDP
$FHWLF DFLG �����
 ��� PO
:DWHU WR PDNH ��� OLWHU


 0DGH E\ PL[LQJ RQH SDUW JODFLDO DFHWLF DFLG WR QLQH SDUWV ZDWHU RU RQH

 SDUW �� SHUFHQW DFHWLF DFLG WR WKUHH SDUWV ZDWHU� 6HH SDJH ��� IRU PRUH

 LQIRUPDWLRQ�

+RZ WR 8VH

3ODFH WKH SULQW WR EH WRQHG LQ WKH PRUGDQW IRU � WR � PLQXWHV� 7KH
LPDJH ZLOO WXUQ D EURZQLVK JUD\� 7KH ORQJHU \RX EOHDFK� WKH PRUH
VLOYHU LV PRUGDQWHG DQG WKH GHHSHU WKH G\H WRQH ZLOO EH� 7KHQ ZDVK
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IRU � PLQXWHV RU XQWLO DOO RI WKH EOHDFK LV UHPRYHG IURP WKH SULQW�
DQG DJLWDWH LQ WKH .RGDN 7���D G\H EDWK IRU � WR � PLQXWHV� 5LQVH�
XVH VWDLQ UHPRYHU LI QHFHVVDU\� DQG ZDVK�

6WDLQ 5HPRYHU

,I WKHUH LV DQ LRGLQH VWDLQ LQ WKH JHODWLQ RI WKH SULQW DIWHU WRQLQJ�
LPPHUVH WKH SULQW LQWR WKH IROORZLQJ VWDLQ UHPRYHU IRU QR ORQJHU
WKDQ � PLQXWHV�

6RGLXP ELVXOILWH ����� JUDPV
:DWHU ����� PO
6XOIXULF DFLG ����� PO



 *UDGXDOO\ DGG WKH DFLG WR WKH VROXWLRQ DIWHU DOO RI WKH VRGLXP ELVXOILWH LV

 GLVVROYHG�

*ROG 7RQHUV

*ROG WRQHUV DUH YHU\ IOH[LEOH� RIIHULQJ D UDQJH RI FRORUV IURP ZDUP
EURZQ WR D FRRO EOXH� ,Q DGGLWLRQ� WKH LQHUW TXDOLW\ RI JROG PDNHV
WRQHG SULQWV H[WUHPHO\ VWDEOH�

*ROG 3URWHFWLYH 7RQHU �.RGDN *3���
*3�� SURGXFHV D VOLJKWO\ FRRO EOXH WRQH RQ EURPLGH SDSHUV� :KHQ
XVHG RQ D SUHYLRXVO\ VHSLD�WRQHG SULQW� LW SURGXFHV EULJKW UHG
FRORUV� :RUNV PRVW FRQVLVWHQWO\ ZKHQ PL[HG ZLWK GLVWLOOHG ZDWHU�

'LVWLOOHG ZDWHU �URRP WHPSHUDWXUH� ����� PO
�� JROG FKORULGH VROXWLRQ ���� PO
6RGLXP WKLRF\DQDWH ���� JUDPV

'LVWLOOHG FROG ZDWHU WR PDNH ��� OLWHU


 'LVVROYH VRGLXP WKLRF\DQDWH VHSDUDWHO\ LQ DERXW �� PO RI GLVWLOOHG ZDWHU DQG

 DGG WR WKH JROG FKORULGH� $PPRQLXP RU SRWDVVLXP WKLRF\DQDWH PD\ EH

 VXEVWLWXWHG�

+RZ WR 8VH

0L[ LPPHGLDWHO\ EHIRUH XVH� 7RQH IXOO\ ZDVKHG SULQWV IRU DERXW ��
PLQXWHV RU XQWLO D VOLJKW LPDJH FRORU RFFXUV� 7KHQ ZDVK IRU DQ
DGGLWLRQDO �� PLQXWHV� &DSDFLW\ LV �� � ð ���LQFK SULQWV SHU OLWHU�

1HOVRQ *ROG 7RQHU �.RGDN 7����
7��� LV VRPHZKDW GLIILFXOW WR SUHSDUH� ,W SURGXFHV D ZLGH YDULHW\ RI
ZDUP EURZQ�EODFN FRORUV� GHSHQGLQJ RQ WKH OHQJWK RI WLPH D SULQW
LV LQ WKH WRQHU�

6WRFN 6ROXWLRQ $

:DUP ZDWHU ����q )� ��� OLWHUV
6RGLXP WKLRVXOIDWH �FU\VWDO� ����� JUDPV

$PPRQLXP SHUVXOIDWH ����� JUDPV


 0DNH VXUH WKDW WKH VRGLXP WKLRVXOIDWH LV FRPSOHWHO\ GLVVROYHG EHIRUH DGGLQJ

 DPPRQLXP SHUVXOIDWH� 7KH VROXWLRQ VKRXOG WXUQ PLON\� ,I LW GRHVQ·W� UDLVH WKH

 WHPSHUDWXUH DQG VWLU XQWLO LW GRHV� 7KHQ FRRO WKH VROXWLRQ WR URRP

 WHPSHUDWXUH� DQG DGG D VROXWLRQ FRPSRVHG RI WKH IROORZLQJ�

&ROG ZDWHU ���� PO
6LOYHU QLWUDWH ��� JUDPV
6RGLXP FKORULGH ��� JUDPV
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 0DNH VXUH WKDW WKH VLOYHU QLWUDWH LV FRPSOHWHO\ GLVVROYHG EHIRUH DGGLQJ WKH

 VRGLXP FKORULGH�

6WRFN 6ROXWLRQ %

:DWHU ���� PO
*ROG FKORULGH ��� JUDP

+RZ WR 8VH

$GG ��� PO RI VWRFN VROXWLRQ % WR WKH HQWLUH DPRXQW RI VWRFN
VROXWLRQ $� :KHQ D VHGLPHQW KDV IRUPHG DW WKH ERWWRP RI WKH
FRQWDLQHU� SRXU RII WKH FOHDU OLTXLG IURP WKH WRS WR XVH� 8VH WKH
WRQLQJ VROXWLRQ EHWZHHQ ���q DQG ���q )� 7RQH IRU � WR �� PLQXWHV�
GHSHQGLQJ RQ WKH GHVLUHG FRORU� %H VXUH WKDW DOO SULQWV DUH FRP�
SOHWHO\ ZHW EHIRUH WRQLQJ�

*ROG�7KLRFDUEDPLGH 7RQHU �,OIRUG ,7���

&UHDWHV EOXH WRQHV RQ PRVW SDSHUV VLPLODU WR .RGDN %OXH 7RQHU�

6WRFN 6ROXWLRQ $

7KLRFDUEDPLGH �7KLRXUHD� ���� JUDPV
:DWHU WR PDNH ��� OLWHU

6WRFN 6ROXWLRQ %

&ULWLF DFLG FU\VWDOV ���� JUDPV
:DWHU WR PDNH ��� OLWHU

6WRFN 6ROXWLRQ &

*ROG FKORULGH ��� JUDPV
:DWHU WR PDNH ��� OLWHU

+RZ WR 8VH

7DNH RQH SDUW RI 6WRFN 6ROXWLRQ $� RQH SDUW RI 6WRFN 6ROXWLRQ %� RQH
SDUW RI 6WRFN 6ROXWLRQ &� DQG DGG �� SDUWV RI ZDWHU� 7RQH SULQWV IRU
�� WR �� PLQXWHV GHSHQGLQJ RQ WKH FRORU GHVLUHG� :DVK SULQWV
FRPSOHWHO\ DIWHU WRQLQJ LV FRPSOHWH�

6DIHW\ 1RWH� 7KLRFDUEDPLGH �7KLRXUHD�

$OZD\V SURWHFW \RXUVHOI IURP LQKDODWLRQ DQG VNLQ FRQWDFW ZKHQ
KDQGOLQJ WKLRFDUEDPLGH� 7KLV FKHPLFDO KDV EHHQ VKRZQ WR EH D
SRZHUIXO FDUFLQRJHQ LQ ODERUDWRU\ DQLPDOV�

,URQ %OXH 7RQHU

7KLV WRQHU LV HDV\ WR PL[ DQG XVH� ,W SURGXFHV D YLYLG F\DQ EOXH RQ
PRVW SULQWLQJ SDSHUV�

:DWHU ����q )� ����� PO
)HUULF DPPRQLXP FLWUDWH �JUHHQ VFDOHV� ��� JUDPV
2[DOLF DFLG ��� JUDPV
3RWDVVLXP IHUULF\DQLGH ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHUV

+RZ WR 8VH

$JLWDWH WKH SULQW LQ D WUD\ RI WRQHU IRU � WR �� PLQXWHV RU XQWLO WKH
FRORU RI WKH SULQW LV ZKDW \RX ZDQW� 7KHQ ZDVK XQWLO DOO RI WKH
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\HOORZ LV UHPRYHG IURP WKH ZKLWH ERUGHUV RI WKH SULQW� 2YHUZDVKLQJ
RU ZDVKLQJ LQ RYHUO\ FKORULQDWHG ZDWHU ZLOO FDXVH WKH EOXH WR IDGH�

3RO\VXOILGH 7RQHU �.RGDN 7���
7KLV LV D VLQJOH�VROXWLRQ VXOILGH WRQHU� 7KH EURZQ WRQHV SURGXFHG
RQ PRVW SDSHUV DUH GDUNHU WKDQ WKH WRQHV WKDW D EOHDFK�DQG�
UHGHYHORS WRQHU OLNH VHSLD ZLOO SURGXFH� &DQ DOVR EH XVHG DV D SRVW
WUHDWPHQW WR LQFUHDVH WKH OLIH RI SULQWV�

:DWHU ����q )� ����� PO
3RO\VXOILGH �OLYHU RI VXOIXU� ��� JUDPV
6RGLXP FDUERQDWH �PRQRK\GUDWH� ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

: )RU D FRORU FKDQJH� DJLWDWH WKH SULQW LQ WKH WRQHU IRU �� WR ��
PLQXWHV DW ��q ) RU IRU � WR � PLQXWHV DW ���q )�

: )RU DUFKLYDO SXUSRVHV� DJLWDWH WKH SULQW IRU DSSUR[LPDWHO\ �
PLQXWH DW DSSUR[LPDWHO\ ��q )� IROORZHG E\ � PLQXWH LQ D ���
VROXWLRQ RI VRGLXP VXOILWH�

:DVK WKH SULQW ZHOO DIWHU WRQLQJ WR UHPRYH DQ\ VHGLPHQW WKDW PLJKW
EH OHIW RQ WKH VXUIDFH IURP D SDUWLDOO\ H[KDXVWHG WRQHU� <RX FDQ
OLJKWO\ EUXVK RII WKH VHGLPHQW LI ZDVKLQJ LV QRW HQRXJK� &DSDFLW\ LV
DSSUR[LPDWHO\ �� � ð ���LQFK SULQWV SHU OLWHU�

5HG 7RQHU

7KLV WRQHU SURGXFHV ULFK UHG FRORUV RQ PRVW SDSHUV� 6WDUW ZLWK D
VOLJKWO\ RYHUH[SRVHG SULQW EHFDXVH WKH IHUULF\DQLGH EOHDFKHV WKH
SULQW ZKLOH WRQLQJ�

:DWHU ����q )� ����� PO
$PPRQLXP FDUERQDWH �VDWXUDWHG�
 ���� PO
&RSSHU VXOIDWH ��� JUDPV
3RWDVVLXP IHUULF\DQLGH ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHUV


 7R PDNH D VDWXUDWHG VROXWLRQ� DGG �� JUDPV RI DPPRQLXP FDUERQDWH WR

 ��� PO RI ZDWHU DQG OHW LW VWDQG IRU VHYHUDO GD\V� VKDNLQJ SHULRGLFDOO\�

 1RW DOO RI WKH DPPRQLXP FDUERQDWH ZLOO GLVVROYH DW URRP WHPSHUDWXUH�

 7R XVH� GHFDQW WKH VROXWLRQ �L�H�� SRXU RII DQG XVH RQO\ WKH OLTXLG� OHDYLQJ

 DQ\ XQGLVVROYHG DPPRQLXP FDUERQDWH EHKLQG��

+RZ WR 8VH

0L[ LPPHGLDWHO\ EHIRUH XVLQJ� DQG WRQH IRU D PLQXWH ORQJHU WKDQ LW
WDNHV WR SURGXFH D UHG FRORU LQ WKH GDUNHVW VKDGRZV RU XQWLO WKH
GHVLUHG HIIHFW LV UHDFKHG� 7KHQ ULQVH WKH SULQW� UHIL[� DQG ZDVK�
XVLQJ D ZDVKLQJ DLG DV XVXDO� 3LQN VWDLQV LQ WKH KLJKOLJKWV FDQ EH
FOHDUHG E\ VRDNLQJ WKH SULQW LQ D ZHDN VROXWLRQ RI QRQVXGVLQJ
KRXVHKROG DPPRQLD �DPPRQLXP K\GUR[LGH�� DSSUR[LPDWHO\
� GURSV SHU OLWHU RI ZDWHU�

6HSLD

6HSLD WRQHU SURGXFHV ZDUP FRORUV� SULPDULO\ RQ QHXWUDO�FRORU
SDSHUV�
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%OHDFKLQJ 6ROXWLRQ $

:DWHU ����q )� ��� OLWHU
3RWDVVLXP IHUULF\DQLGH ���� JUDPV
3RWDVVLXP EURPLGH ���� JUDPV
3RWDVVLXP R[DODWH ����� JUDPV
��� $FHWLF DFLG ���� PO
&ROG ZDWHU WR PDNH ��� OLWHUV

7RQLQJ 6ROXWLRQ %

:DWHU �URRP WHPSHUDWXUH� ����� PO
6RGLXP VXOILGH �QRW VXOILWH� ���� JUDPV
&ROG ZDWHU WR PDNH ����� PO

+RZ WR 8VH

0L[ ��� PO RI VROXWLRQ $ ZLWK ��� PO RI ZDWHU LQ D WUD\ DQG DJLWDWH
WKH SULQW XQWLO DOO WUDFHV RI EODFN VLOYHU KDYH JRQH �FDQ EH XS WR ��
PLQXWHV� GHSHQGLQJ RQ KRZ IUHVK WKH EOHDFK LV�� <RX FDQ EOHDFK IRU
OHVV WLPH LI \RX ZDQW D GDUNHU EURZQ� 5LQVH WKH EOHDFKHG SULQW IRU �
PLQXWHV WR UHPRYH WKH \HOORZ DQG WKHQ SODFH LW LQ D WUD\ FRQWDLQLQJ
��� PO RI VROXWLRQ % SHU OLWHU RI ZDWHU� )XOO WRQLQJ WDNHV SODFH LQ
DERXW �� VHFRQGV� <RX FDQQRW RYHUWRQH� 8VH RQO\ LQ D ZHOO�YHQWL�
ODWHG DUHD�

$OWHUQDWLYH 6HSLD 7RQLQJ 6ROXWLRQ %

7KH IROORZLQJ IRUPXOD LV D VHSLD WRQLQJ VROXWLRQ WKDW GRHVQ·W
SURGXFH K\GURJHQ VXOILGH JDV�

:DWHU �URRP WHPSHUDWXUH� ����� PO
7KLRFDUEDPLGH �7KLRXUHD� ��� JUDPV
6RGLXP &DUERQDWH �PRQRK\GUDWH� ����� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

6DIHW\ 1RWH� 7KLRFDUEDPLGH �7KLRXUHD�

$OZD\V SURWHFW \RXUVHOI IURP LQKDODWLRQ DQG VNLQ FRQWDFW ZKHQ
KDQGOLQJ WKLRFDUEDPLGH� 7KLV FKHPLFDO KDV EHHQ VKRZQ WR EH D
SRZHUIXO FDUFLQRJHQ LQ ODERUDWRU\ DQLPDOV�

$5&+,9$/ 352&(66,1*

7KH ORQJ�WHUP SUHVHUYDWLRQ RI SKRWRJUDSKV UHTXLUHV FDUHIXO FRQWURO
RI WKH SULQWLQJ SURFHVV DQG ULJRURXV WHVWLQJ WR EH FHUWDLQ WKDW DOO
KDUPIXO FRPSRXQGV DUH UHPRYHG IURP WKH SKRWRJUDSKLF SDSHU�
7KH IROORZLQJ IRUPXODV PDNH FDUHIXO SURFHVVLQJ HDVLHU DQG SURYLGH
WHVWV IRU WKH WZR FRPSRXQGV PRVW KDUPIXO WR SULQWV� XQGLVVROYHG
VLOYHU DQG UHVLGXDO VXOIXU�

1RQKDUGHQLQJ )L[ �.RGDN )����

$ QRQKDUGHQLQJ IL[ KDV DQ DGYDQWDJH RYHU IRUPXODV FRQWDLQLQJ D
KDUGHQHU IRU WRQLQJ DQG DUFKLYDO ZDVKLQJ� $ QRQKDUGHQHG SULQW
ZLOO DFFHSW WRQLQJ PRUH HYHQO\ DQG ZLOO UHOHDVH VXOIXU FRPSRXQGV
PRUH HDVLO\ ZKHQ ZDVKHG�

:DWHU ����q )� ����� PO
6RGLXP WKLRVXOIDWH �FU\VWDO� ����� JUDPV
6RGLXP VXOILWH �DQK\GURXV� ���� JUDPV
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6RGLXP ELVXOILWH ���� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

$ WZR�EDWK V\VWHP LV UHFRPPHQGHG� $JLWDWH FRQVWDQWO\ LQ HDFK WUD\
IRU � WR � PLQXWHV� $ VWRUDJH WUD\ RI UXQQLQJ ZDWHU PD\ EH XVHG
EHWZHHQ WKH WUD\V WR SURORQJ WKH OLIH RI WKH VHFRQG WUD\� 0RYH WKH
VHFRQG WUD\ XS ZKHQ WKH ILUVW LV H[KDXVWHG DQG PL[ D IUHVK VHFRQG
WUD\� &DSDFLW\ LV �� � ð ���LQFK SULQWV SHU OLWHU�

)L[HU 7HVW �.RGDN )7���
7KH )7�� WHVW ZRUNV EHFDXVH H[FHVV VLOYHU LQ D IL[LQJ VROXWLRQ IRUPV
D PLON\ \HOORZ�ZKLWH SUHFLSLWDWH LQ WKH SUHVHQFH RI FHUWDLQ LRGLQH
FRPSRXQGV�

:DWHU �URRP WHPSHUDWXUH� ����� PO
3RWDVVLXP LRGLGH ����� JUDPV
5RRP�WHPSHUDWXUH ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

$GG ILYH GURSV RI )7�� WR D VROXWLRQ RI � GURSV RI IL[HU DQG � GURSV
RI ZDWHU� 7KH IRUPDWLRQ RI DQ REYLRXV SUHFLSLWDWH LQGLFDWHV
H[KDXVWLRQ� $ VOLJKW FORXGLQHVV LVQ·W DQ LQGLFDWLRQ RI H[KDXVWLRQ�

:DVKLQJ $LG
7KH IROORZLQJ IRUPXOD LV VLPLODU WR .RGDN·V +\SR &OHDULQJ $JHQW�

:DWHU ����q )� ����� PO
6RGLXP VXOILWH �DQK\GURXV� ����� JUDPV
6RGLXP ELVXOILWH ��� JUDPV
&ROG ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

'LOXWH ��� WR PDNH D ZRUNLQJ VROXWLRQ�

+\SR (OLPLQDWRU �.RGDN +(���

7KH +(�� IRUPXOD R[LGL]HV UHVLGXDO DPRXQWV RI IL[ LQ DQ HPXOVLRQ
WR D FRPSRXQG WKDW LV KDUPOHVV WR VLOYHU LPDJHV� 7KLV IRUPXOD FDQ
FDXVH WKH EDVH RI VRPH SDSHUV WR WXUQ IURP ZKLWH WR FUHDP�

:DWHU �URRP WHPSHUDWXUH� ����� PO
+\GURJHQ SHUR[LGH ��� VROXWLRQ� ����� PO
$PPRQLD ��� VROXWLRQ� ����� PO

5RRP�WHPSHUDWXUH ZDWHU WR PDNH ��� OLWHU


 7R PDNH DPPRQLD VROXWLRQ� DGG � SDUW �� SHUFHQW DPPRQLD WR QLQH

 SDUWV ZDWHU�

+RZ WR 8VH

3UHSDUH LPPHGLDWHO\ EHIRUH XVH� $IWHU SULQWV KDYH EHHQ WRQHG
�H[FHSW IRU JROG WRQHUV� DQG ZDVKHG� SODFH LQ D WUD\ RI +(��� DQG
DJLWDWH IRU VL[ PLQXWHV� :DVK DJDLQ IRU �� PLQXWHV� &DXWLRQ� SULQW
HPXOVLRQV DUH VRIWHQHG LQ WKLV SURFHVV� VR EH FDUHIXO� RU XVH WKH
)RUPDOLQ VXSSOHPHQWDU\ KDUGHQHU �6+���� &DSDFLW\ LV ��
� ð ���LQFK SULQWV SHU OLWHU�
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'HKDUGHQLQJ 6ROXWLRQ
0RVW WRQHUV DQG PDQ\ DUFKLYDO DIWHU WUHDWPHQWV DUH QRW DV HIIHFWLYH
LI D SULQW KDV EHHQ KDUGHQHG GXULQJ IL[LQJ� 7KH IROORZLQJ IRUPXOD
ZLOO VRIWHQ WKH HPXOVLRQ RI D KDUGHQHG SULQW VR WKDW WRQLQJ�
VSRWWLQJ� DQG ZDVKLQJ DUH PRUH HIIHFWLYH�

:DWHU �URRP WHPSHUDWXUH� ����� PO
6RGLXP FDUERQDWH �PRQRK\GUDWH� ���� JUDPV
5RRP�WHPSHUDWXUH ZDWHU WR PDNH ��� OLWHU

+RZ WR 8VH

6RDN WKH SULQW IRU XS WR �� PLQXWHV LQ WKH VROXWLRQ� DJLWDWLQJ
RFFDVLRQDOO\�

5HVLGXDO +\SR 7HVW �.RGDN +7���

7KH +7�� VROXWLRQ UHDFWV ZLWK IL[ WR FDXVH D \HOORZ�EURZQ VWDLQ�
7KH GDUNHU WKH VWDLQ� WKH PRUH IL[ UHPDLQV LQ WKH HPXOVLRQ� 7KH
VROXWLRQ VKRXOG EH VWRUHG LQ D GDUN JODVV ERWWOH DZD\ IURP VWURQJ
OLJKW� %HFDXVH \RX XVH WKLV VROXWLRQ RQO\ D GURS DW D WLPH� D
FRQYHQLHQW VWRUDJH FRQWDLQHU LV D VPDOO EURZQ H\H GURSSHU ERWWOH�
DYDLODEOH DW PRVW GUXJ VWRUHV�

:DWHU �URRP WHPSHUDWXUH� ����� PO
��� $FHWLF $FLG ����� PO
6LOYHU QLWUDWH ��� JUDPV

5RRP�WHPSHUDWXUH ZDWHU WR PDNH ��� OLWHU


 6LOYHU QLWUDWH UHTXLUHV �� KRXUV WR FRPSOHWHO\ GLVVROYH�

+RZ WR 8VH

3ODFH D GURS RQ WKH FHQWHU RI D EODQN ZKLWH SLHFH RI SULQW SDSHU WKDW
KDV EHHQ ZDVKHG ZLWK WKH SULQWV WR EH WHVWHG� $IWHU � PLQXWHV LQ
VXEGXHG OLJKW� IOXVK WKH SULQW ZLWK D PLOG VDOW ZDWHU VROXWLRQ� 7KH
SUHVHQFH RI DQ\WKLQJ PRUH WKDQ D VOLJKW \HOORZ VWDLQ LQGLFDWHV WKDW
IL[ UHPDLQV LQ WKH SULQW DQG WKDW WKH SULQWV QHHG PRUH ZDVKLQJ�

5HVLGXDO 6LOYHU 7HVW �.RGDN 67���
7KH 67�� WHVW GHWHFWV WKH SUHVHQFH RI XQGLVVROYHG VLOYHU FRPSRXQGV
LQ WKH SULQW� 7KHVH FDQ EH WKH UHVXOW RI HLWKHU LQDGHTXDWH IL[LQJ RU
RYHUIL[LQJ LQ ZKLFK SUHYLRXVO\ GLVVROYHG VLOYHU LV DEVRUEHG LQWR WKH
SDSHU ILEHUV�

:DWHU �URRP WHPSHUDWXUH� ���� PO
6RGLXP VXOILGH �QRW VXOILWH� ��� JUDPV
5RRP�WHPSHUDWXUH ZDWHU WR PDNH ����� PO

+RZ WR 8VH

3ODFH D GURS RI WKH VROXWLRQ RQ D FOHDU DUHD RI WKH SULQW� VXFK DV WKH
ERUGHU� :DLW � PLQXWHV� $ QRWLFHDEOH EURZQ VWDLQ LQGLFDWHV H[FHVV
VLOYHU LQ WKH HPXOVLRQ� 8VH RQO\ LQ D ZHOO�YHQWLODWHG DUHD� 7KH
VROXWLRQ NHHSV RQO\ � PRQWKV�

$OWHUQDWLYH 5HVLGXDO 6LOYHU 7HVW 6ROXWLRQ

$QRWKHU UHVLGXDO VLOYHU WHVW VROXWLRQ FDQ EH PDGH IURP D ���
VROXWLRQ RI VHOHQLXP WRQHU FRQFHQWUDWH� PL[HG DV IROORZV�
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:DWHU �URRP WHPSHUDWXUH� ���� PO
6HOHQLXP WRQHU FRQFHQWUDWH ���� PO

+RZ WR 8VH

8VH WKLV VROXWLRQ LQ WKH VDPH PDQQHU DV 67��� 5HVLGXDO VLOYHU LV
LQGLFDWHG E\ D UHG VWDLQ�

:HWWLQJ $JHQW IRU )LOP

:HWWLQJ DJHQWV OLNH .RGDN·V 3KRWR�IOR GLOXWHG ZLWK WDS ZDWHU FDQ
FDXVH SUREOHPV ZLWK SUHFLSLWDWHG PLQHUDOV IRUPLQJ VSRWV RQ ILOP
HPXOVLRQV� 0L[LQJ D ZHWWLQJ DJHQW LQ WKH IROORZLQJ PDQQHU ZLOO
HOLPLQDWH PRVW SUREOHPV�

'LVWLOOHG :DWHU ��� OLWHUV
��� RU ��� ,VRSURS\O DOFRKRO ����� PO�
.RGDN 3KRWRIOR ��� �RU HTXLYDOHQW� ���� PO�
'LVWLOOHG :DWHU WR PDNH ��� OLWHUV

+RZ WR 8VH

6RDN WKH ZDVKHG ILOP IRU � WR � PLQXWHV LQ WKH VROXWLRQ DQG KDQJ WR
GU\ ZLWKRXW ZLSLQJ� 7KH VROXWLRQ FDQ EH UHXVHG DQG ZLOO NHHS IRU
VHYHUDO PRQWKV LQ D WLJKWO\ FORVHG ERWWOH�



���

7KH IROORZLQJ LV D OLVW RI VXSSOLHUV WKDW VHOO XQXVXDO RU KDUG�WR�JHW
LWHPV WKURXJK WKH PDLO� ,Q PRVW FDVHV� \RX FDQ ZULWH� FDOO� RU YLVLW
WKHLU ZHE VLWH IRU LQIRUPDWLRQ� 1RWH WKDW PRVW RI WKH ��� DQG ���
QXPEHUV DUH IRU XVH RQO\ LQVLGH WKH 8QLWHG 6WDWHV�

$5&+,9$/ 6725$*(

3RO\SURS\OHQH QHJDWLYH VWRUDJH VOHHYHV
DQG UHODWHG QHJDWLYH VWRUDJH GHYLFHV�

$UFKLYDO VWRUDJH ER[HV� 7\YHN QHJDWLYH
VWRUDJH HQYHORSHV� PDW ERDUG� DQG 3HU�
PDOLIH SDSHU IRU LQWHUOHDYLQJ DQG FRYHU
VKHHWV� 'LVFRXQWV IRU TXDQWLW\ SXUFKDVHV�

$UFKLYDO VXSSOLHV DQG RWKHU SURGXFWV�
PDQ\ PDGH HVSHFLDOO\ IRU /LJKW
,PSUHVVLRQV� 6HSDUDWH FDWDORJV IRU
ERRNV� DUFKLYDO VXSSOLHV� DQG JHQHUDO
SKRWRJUDSKLF HTXLSPHQW�

,QQRYDWLYH SRO\HVWHU ILOP VWRUDJH
GHYLFHV�

)UDQNOLQ 'LVWULEXWRUV &RUS
3�2� %R[ ���
'HQYLOOH� 1- �����
��������������
����� ��������
ZZZ�IUDQNOLQGLVWULEFRUS�FRP

7KH +ROOLQJHU &RUS�
3�2� %R[ ����
)UHGHULFNVEXUJ� 9$ �����
��������������
����� ��������
ZZZ�JVKRVW�FRP�KROOLQJHU FRUS

/LJKW ,PSUHVVLRQV
3�2� %R[ �����
5RFKHVWHU� 1< ����������
��������������
����� ��������
ZZZ�OLJKWLPSUHVVLRQVGLUHFW�FRP

3KRWRILOH
��� &HQWUDO $YH�� 6XLWH ��
1RUWKILHOG� ,/ �����
����� ��������
ZZZ�SKRWRILO�FRP

6XSSOLHV

$SSHQGL[*



���6XSSOLHV

$UFKLYDO VXSSOLHV� SULPDULO\ IRU OL�
EUDULHV� 0DQ\ SURGXFWV DUH XVHIXO WR
SKRWRJUDSKHUV�

$UFKLYDO VWRUDJH DQG IUDPLQJ VXSSOLHV
IRU DUWLVWV ZRUNLQJ LQ DOO PHGLXPV�

&+(0,&$/6� *(1(5$/

&KHPLFDOV DQG OLWHUDWXUH HVSHFLDOO\ IRU
SKRWRJUDSKHUV� 0DQ\ SUH�SDFNDJHG NLWV
IRU VSHFLDO SURFHVVHV�

&KHPLFDOV DQG ODERUDWRU\ HTXLSPHQW VH�
OHFWHG VSHFLILFDOO\ IRU DUWLVWV�

+DUG�WR�ILQG FKHPLFDOV DQG SDFNDJHG
YHUVLRQV RI SRSXODU IRUPXODV QRW QRU�
PDOO\ DYDLODEOH LQ VWRUHV�

,QQRYDWLYH GDUNURRP FKHPLFDOV LQ OLT�
XLG FRQFHQWUDWH IRUP� $YDLODEOH LQ VRPH
FDPHUD VWRUHV DV ZHOO DV WKURXJK PDLO
RUGHU�

'DUNURRP FKHPLFDOV� ODEZDUH� DQG
VFDOHV IRU SKRWRJUDSKHUV� :LOO VHOO LQ
VPDOO TXDQWLWLHV�

&+(0,&$/6� 63(&,$/7<

6SHFLDOW\ WRQHUV DQG SULQW�UHWRXFKLQJ
VXSSOLHV DV ZHOO DV D VRXUFH RI WRQLQJ
LQIRUPDWLRQ� 2QH RI RQO\ WZR VRXUFHV IRU
FRPPHUFLDOO\ SDFNDJHG G\H WRQHUV�

7$/$6
'LYLVLRQ RI 7HFKQLFDO /LEUDU\
6HUYLFHV� ,QF�
��� %URDGZD\
1HZ <RUN� 1< ����������
����� ��������

8QLYHUVLW\ 3URGXFWV
��� 0DLQ 6WUHHW
3�2� %R[ ���
+RO\RNH� 0$ ����������
��������������
ZZZ�XQLYHUVLW\SURGXFWV�FRP

$UWFUDIW &KHPLFDOV� ,QF�
3�2� %R[ ���
6FKHQHFWDG\� 1< �����
��������������
����� ��������

%U\DQW /DERUDWRU\� ,QF�
���� )LIWK 6WUHHW
%HUNHOH\� &$ �����
����� ��������
ZZZ�VLULXV�FRP�aEU\BODE

3KRWRJUDSKHU·V )RUPXODU\
3�2� %R[ ���
&RQGRQ� 07 ����������
��������������
����� ��������
ZZZ�SKRWRIRUPXODU\�FRP

6SULQW 6\VWHPV RI
3KRWRJUDSK\
��� 'H[WHU 6WUHHW
3DZWXFNHW� 5, �����
����� ��������
ZZZ�VSULQWV\VWHPV�FRP

7UL�(VV 6FLHQFHV� ,QF�
���� :� &KHVWQXW 6WUHHW
%XUEDQN� &$ �����
��������������
ZZZ�WUL�HVVVFLHQFHV�FRP

%HUJ &RORU�7RQH� ,QF�
�� :DUG 5RDG
/DQFDVWHU� 1< �����
����� ��������
ZZZ�EHUJFRORUWRQH�FRP



��� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

*ROG FKORULGH VROG E\ WKH JUDP DQG VLO�
YHU QLWUDWH VROG E\ WKH RXQFH� &DOO RU
FKHFN WKH ZHE VLWH IRU D FXUUHQW SULFH
TXRWDWLRQ� %H VXUH WR VSHFLI\ WKH TXDQWL�
WLHV \RX DUH LQWHUHVWHG LQ�

7KH RQO\ NQRZQ VRXUFH IRU RUJDQLF G\HV
XVHG LQ G\H WRQHU IRUPXODV� $OVR D
VRXUFH RI VWDQGDUG ODERUDWRU\ FKHPLFDOV�

'$5.5220 (48,30(17

&ROG OLJKW KHDGV WR ILW PRVW HQODUJHUV�

6DOH RI UHIXUELVKHG 2PHJD '�VHULHV HQ�
ODUJHUV DQG SDUWV� SOXV IDEULFDWLRQ RI
KDUG�WR�JHW HQODUJHU SDUWV�

$ OLQH RI XVHIXO� KLJK TXDOLW\� GDUNURRP
HTXLSPHQW�

$Q HFOHFWLF VRXUFH RI ODERUDWRU\ HTXLS�
PHQW DQG VFLHQFH ´WR\V�µ 1RW WKH FKHDS�
HVW VRXUFH� EXW KDV PDQ\ XVHIXO LWHPV QRW
HDV\ WR ILQG HOVHZKHUH�

$QWLVWDWLF EUXVKHV� FORWKV� ILOP FOHDQHUV�
DQG RWKHU GHYLFHV IRU UHPRYLQJ GXVW
IURP ILOP�

6HH GHVFULSWLRQ XQGHU ´$UFKLYDO 6WRU�
DJH�µ

'�)� *ROGVPLWK &KHPLFDO DQG
0HWDO &RUSRUDWLRQ
��� 3LWQHU $YHQXH
(YDQVWRQ� ,/ �����
����� ��������
ZZZ�GIJROGVPLWK�FRP

(DVWPDQ &KHPLFDOV
&RPSDQ\
3�2� %R[ ���
.LQJVSRUW� 71 ����������
��������������
ZZZ�HDVWPDQ�FRP

$ULVWR *ULG /DPS 3URGXFWV
�� /XPEHU 5RDG
5RVO\Q� 1< �����
ZZZ�DULVWRJULG�FRP

&ODVVLF (QODUJHUV
��� -HDQQH &RXUW
6WDPIRUG� &7 �����
����� ��������
ZZZ�FODVVLF�HQODUJHUV�FRP

'DUNURRP ,QQRYDWLRQV
3�2� %R[ �����
)RXQWDLQ +LOOV� $= �����
����� ��������
ZZZ�GDUNURRP�LQQRYDWLRQV�FRP

(GPXQG 6FLHQWLILF
��� (DVW *ORXFHVWHU 3LNH
%DUULQJWRQ� 1- ����������
��������������
ZZZ�VFLHQWLILFVRQOLQH�FRP

.LQHWURQLFV
���� 0DLQ 6WUHHW
6DUDVRWD� )/ �����
��������������
����� ��������
ZZZ�NLQHWURQLFV�FRP

/LJKW ,PSUHVVLRQV
3�2� %R[ �����
5RFKHVWHU� 1< ����������
��������������
����� ��������
ZZZ�OLJKWLPSUHVVLRQVGLUHFW�FRP



���6XSSOLHV

$UFKLYDO SULQW DQG ILOP ZDVKHUV�

1R IULOOV DOLJQPHQW GHYLFHV� SULQWZDVK�
HUV� DQG GHQVLWRPHWHUV�

)5$0(6 $1' 0$7 %2$5'

&RPSUHKHQVLYH VRXUFH RI PXVHXP DQG
FRQVHUYDWLRQ ERDUG� $OWKRXJK PDQ\
GHDOHUV FDUU\ WKLV OLQH RI PDW ERDUG�
QRQH FDQ RIIHU WKH GHSWK RI VHOHFWLRQ WKDW
\RX FDQ JHW GLUHFWO\ IURP WKH PDQXIDF�
WXUHU�

6HH GHVFULSWLRQ XQGHU ´$UFKLYDO 6WRU�
DJH�µ

6HH GHVFULSWLRQ XQGHU ´$UFKLYDO 6WRU�
DJH�µ

:RRG DQG PHWDO VHFWLRQDO IUDPHV DQG
PDQ\ RWKHU VXSSOLHV IRU IUDPLQJ� ,QIRU�
PDWLYH FDWDORJ�

6$)(7< 	 (19,5210(17

&RPSUHKHQVLYH VRXUFH RI VDIHW\ HTXLS�
PHQW� LQFOXGLQJ QLWULOH JORYHV� VDIHW\
JODVVHV� DQG UHVSLUDWRUV� &DWDORJ DQG
ZHE VLWH RIIHU XVHIXO VDIHW\ LQIRUPDWLRQ�

,QIRUPDWLRQ DQG SURGXFWV IRU HQYLURQ�
PHQWDOO\ UHVSRQVLEOH GLVSRVDO RI SKRWR�
JUDSKLF FKHPLFDOV�

6XPPLWHN

���� :HVW ���� 6RXWK
6DOW /DNH &LW\� 87 �����
����� ��������
ZZZ�VXPPLWHN�FRP

9HUVDODE

���� 6XQQ\VLGH
/RYHODQG� &2 �����
����� ��������
ZZZ�YHUVDODE�FRP

&UHVFHQW &DUGERDUG &R�
��� :� :LOORZ 5RDG
:KHHOLQJ� ,/ �����
��������������
����� ��������
ZZZ�DUWERDUGV�FRP

/LJKW ,PSUHVVLRQV
3�2� %R[ �����
5RFKHVWHU� 1< ����������
��������������
����� ��������
ZZZ�OLJKWLPSUHVVLRQVGLUHFW�FRP

8QLYHUVLW\ 3URGXFWV
��� 0DLQ 6WUHHW
3�2� %R[ ���
+RO\RNH� 0$ ����������
��������������
ZZZ�XQLYHUVLW\SURGXFWV�FRP

:HVWIDOO )UDPLQJ
3�2� %R[ �����
7DOODKDVVHH� )/ �����
��������������
����� ��������

/DE 6DIHW\ 6XSSO\
3�2� %R[ ����
-DQHVYLOOH� :, ����������
��������������
ZZZ�/DE6DIHW\�FRP

7HUUDJUHHQ
3�2� %R[ ���
&KHUU\ 9DOOH\� 1< �����
����� ��������
ZZZ�FKHUU\YDOOH\�FRP�WHUUDJUHHQ



��� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

0,6&(//$1(286

0DQXIDFWXUHU RI ´/HQV &OHQV ,QGXVWUL�
DO 2SWLFDO &OHDQHU�µ D OHJHQGDU\ OHQV
FOHDQLQJ VROXWLRQ� ([SHQVLYH SHU RXQFH�
EXW D OLWWOH JRHV D ORQJ ZD\�

,17(51$7,21$/

3XUFKDVLQJ VXSSOLHV IURP DQRWKHU FRXQWU\ FDQ EH H[SHQVLYH DQG
JHWWLQJ GDUNURRP FKHPLFDOV WKURXJK FXVWRPV FDQ SURYH IUXVWUDWLQJ�
7KH IROORZLQJ DUH VRPH VXSSOLHUV ORFDWHG RXWVLGH WKH 8QLWHG 6WDWHV�

/DERUDWRU\ VXSSO\ FRPSDQ\ VXSSO\LQJ
VFLHQFH HTXLSPHQW WR VFKRROV WKURXJKRXW
&DQDGD� 6RXUFH RI FKHPLFDOV� VFDOHV�
DQG RWKHU ODEZDUH�

&DUULHV SULQW VWRUDJH ER[HV� PDW ERDUGV�
QHJDWLYH VOHHYHV� DQG PRUH�

/DERUDWRU\ VXSSO\ FRPSDQ\ FDWHULQJ WR
VFKRROV DQG LQGXVWU\� 6RXUFH RI FKHPL�
FDOV� VFDOHV� DQG RWKHU ODEZDUH�

&KHPLFDO VXSSO\ FRPSDQ\ WKDW FDWHUV WR
WKH QHHGV RI SKRWRJUDSKHUV� &DOO DKHDG
IRU SULFHV DQG DYDLODELOLW\ �QR FDWDORJ
DYDLODEOH��

&DUULHV D YDULHW\ RI ILOPV� SDSHUV� DQG
FKHPLFDOV� LQFOXGLQJ PDWHULDOV IRU DOWHU�
QDWLYH SKRWRJUDSKLF SULQWLQJ SURFHVVHV�

*HQHUDO 3URGXFWLRQ 6HUYLFHV
��� 6� (DVW 6WUHHW
$QDKHLP� &$ �����
����� ��������

%RUHDO /DERUDWRULHV /WG�
��� 9DQVLFNOH 5RDG
6W� &DWKHULQHV� 2QW� /�6 �7�
&DQDGD
��������������
ZZZ�ERUHDO�FRP

&RQVHUYDWLRQ 5HVRXUFHV /WG�
8QLW � 3RQ\ 5RDG
+RUVSDWK ,QGXVWULDO (VWDWH
&RZOH\� 2[IRUGVKLUH�
2;� �5'
8QLWHG .LQJGRP
���� ��� ������
ZZZ�FRQVHUYDWLRQVRXUFHV�FRP

1RUWKZHVW 6FLHQWLILF 6XSSO\
3�2� %R[ ����
��������� &HGDU +LOO 5RDG
9LFWRULD� %& 9�7 �-�
&DQDGD
ZZZ�QZVFLHQFH�FRP

1\PRF 3URGXFWV &R�
�� 0F*HH 6WUHHW
7RURQWR� 2QW� 0�0 �.�
&DQDGD
����� ��������

6LOYHUSULQW /WG�
�� 9DOHQWLQH 3ODFH
/RQGRQ 6(� �4+
8QLWHG .LQJGRQ
ZZZ�VROYHUSULQW�FR�XN



���

7KH IROORZLQJ LV D OLVW RI ZRUWKZKLOH SXEOLFDWLRQV WKDW FRYHU VXEMHFWV
GLVFXVVHG LQ WKLV ERRN� $OWKRXJK VRPH RI WKHVH ERRNV DUH QR ORQJHU
LQ SULQW� PDQ\ PD\ EH IRXQG LQ OLEUDULHV RU XVHG ERRNVWRUHV� $
YDOXDEOH ,QWHUQHW VRXUFH RI XVHG ERRNV LV ZZZ�ERRNILQGHU�FRP�

*(1(5$/

([FHOOHQW WH[W FRYHULQJ DOO DVSHFWV RI
SKRWRJUDSK\�

*HQHUDO�SXUSRVH WH[W� 1RWDEOH IRU WKH
FOHDUO\ VWDWHG RSLQLRQV RI WKH DXWKRU� D
WKRXJKWIXO SKRWRJUDSKHU DQG H[SHUL�
HQFHG WHDFKHU�

.RGDN VHOOV �DQG JLYHV DZD\� D ZLGH
UDQJH RI OLWHUDWXUH RQ DOO DVSHFWV RI SKR�
WRJUDSK\� 6HH .RGDN·V ZHE VLWH IRU D
FXUUHQW OLVW RU VHQG IRU SXEOLFDWLRQ /���
´,QGH[ WR 3KRWRJUDSKLF ,QIRUPDWLRQ�µ

2QH RI WKH EHVW ERRNV RQ EDVLF DQG LQWHU�
PHGLDWH SKRWRJUDSKLF SURFHVVHV� &RQ�
WDLQV D SUDFWLFDO FKDSWHU RQ SKRWR�
JUDSKLF DHVWKHWLFV� XQXVXDO IRU D ERRN
RI WKLV W\SH�

$ FOHDUO\ LOOXVWUDWHG UHYLHZ RI EDVLF
GDUNURRP SURFHGXUHV� &RQWDLQV PDQ\
SUDFWLFDO VXJJHVWLRQV IRU QHZ ZRUNHUV�

%H\RQG %DVLF 3KRWRJUDSK\
+RUHQVWHLQ� +HQU\
%RVWRQ� 0$
/LWWOH� %URZQ� ����

7KH &UDIW RI 3KRWRJUDSK\
9HVWDO� 'DYLG
1HZ <RUN� 1<
+DUSHU DQG 5RZ� ����

(DVWPDQ .RGDN &RPSDQ\
'HSDUWPHQW ���
��� 6WDWH 6WUHHW
5RFKHVWHU� 1< �����
ZZZ�NRGDN�FRP

([SORULQJ %ODFN DQG :KLWH
3KRWRJUDSK\
*DVVDQ� $UQROG
'XEXTXH� ,$
:P� &� %URZQ� ����

,QWR <RXU 'DUNURRP 6WHS E\
6WHS
&XUWLQ� 'HQQLV� DQG 6WHYH
0XVVOHPDQ
%RVWRQ� 0$
)RFDO 3UHVV� ����

%RRNV

$SSHQGL[+



��� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

$ FOHDUO\ ZULWWHQ SULPHU RQ WKH FKHPLFDO
SURFHVVHV LQ EODFN�DQG�ZKLWH DQG FRORU
SKRWRJUDSK\� 1R IRUPXODV� MXVW EDVLF
NQRZOHGJH WKDW DOO SKRWRJUDSKHUV
VKRXOG KDYH�

$ ZLGH�UDQJLQJ GLVFXVVLRQ ZLWK PDQ\
VSHFLILF H[DPSOHV RI GLIIHUHQW
SKRWRJUDSKLF WHFKQLTXHV DQG KRZ WKH\
PLJKW EH XVHG FUHDWLYHO\�

0XFK RI $QVHO $GDPV·V ZULWLQJV DUH
ULJKWIXOO\ HQVKULQHG LQ WKH SDQWKHRQ RI
WHFKQLFDO SKRWRJUDSKLF OLWHUDWXUH� +LV
YROXPH RQ SULQWLQJ LV D FODVVLF� WKRXJK
LW LV VRPHZKDW ELDVHG WRZDUG D UHSUHVHQ�
WDWLRQDO DSSURDFK WR SKRWRJUDSK\�

,QWHUHVWLQJ GHVFULSWLRQV RI D QXPEHU RI
SLFWRULDO WHFKQLTXHV� VXFK DV WH[WXUH
VFUHHQV� SULQW VRODUL]DWLRQ� DQG VRPH�
WKLQJ FDOOHG WKH (PPHUPDQ SURFHVV�

'$5.5220 '(6,*1 $1' &216758&7,21

$ FRQFLVH� ZHOO�ZULWWHQ JXLGH WR FUHDWLQJ
D GDUNURRP LQ D KRXVH RU DSDUWPHQW�
(DV\�WR�IROORZ LQVWUXFWLRQV�

3UDFWLFDO LQIRUPDWLRQ RQ WKH GHVLJQ DQG
FRQVWUXFWLRQ RI GDUNURRPV RQ D EXGJHW�
(DV\ WR UHDG DQG IROORZ� $ ILQDO FKDSWHU
RQ PDNLQJ SULQWV DQG FULWLTXLQJ LPDJHV
LV OHVV XVHIXO�

$ FOHDU DQG XVHIXO WH[W RQ EX\LQJ GDUN�
URRP PDWHULDOV DQG EXLOGLQJ GDUNURRP
HTXLSPHQW�

*HDUHG PRVWO\ WR FRPPHUFLDO ODEV DQG
SKRWRJUDSKHUV ZLWK D WUXVW IXQG� &RQ�
WDLQV D XVHIXO VHFWLRQ RQ GDUNURRP IORRU
SODQV DQG VHUYHV DV D ZLVK OLVW RI HTXLS�
PHQW WR SXUFKDVH RU WR PDNH \RXUVHOI�

3KRWRJUDSKLF &KHPLVWU\
(DWRQ� *HRUJH 7�
+DVWLQJV�RQ�+XGVRQ� 1<
0RUJDQ 	 0RUJDQ� ,QF�� ����

3KRWRJUDSKLF 3RVVLELOLWLHV
+LUVK� 5REHUW
%RVWRQ� 0$
)RFDO 3UHVV� ����

7KH 3ULQW
$GDPV� $QVHO
%RVWRQ� 0$
/LWWOH� %URZQ� ����

3KRWRJUDSKLF 3ULQWLQJ
+DWWHUVOH\� 5DOSK
(QJOHZRRG &OLIIV� 1-
3UHQWLFH�+DOO� ����

%XLOG <RXU 2ZQ +RPH
'DUNURRP
'XUHQ� /LVWD� DQG :LOO
0F'RQDOG
$PKHUVW� 1<
$PKHUVW 0HGLD� ����

7KH 'DUNURRP %XLOGHU·V
+DQGERRN
+DXVPDQ� &DUO� DQG 6WHSKHQ
'L5DGR
%OXH 5LGJH 6XPPLW� 3$
7$% %RRNV� ����

7KH 'DUNURRP +DQGERRN
&XUWLQ� 'HQQLV� DQG -RH
'H0DLR
%RVWRQ� 0$
&XUWLQ DQG /RQGRQ� ����

3KRWRODE 'HVLJQ
.RGDN 3XEOLFDWLRQ .���
&DWDORJ 1R� ��� ����
5RFKHVWHU� 1<
(DVWPDQ .RGDN &R�� ����



���%RRNV

)2508/$5,(6

$ FKDRWLF ERRN� PRVWO\ FRQFHUQHG ZLWK
ILOP GHYHORSPHQW� 6WLOO� ZHOO ZRUWK PLQ�
LQJ IRU QXJJHWV RI YDOXDEOH LQIRUPD�
WLRQ�

7KH VWDQGDUG UHIHUHQFH ZRUN IRU
SKRWRJUDSKLF SURFHVVHV� &RQWLQXDOO\ XS�
GDWHG� DOWKRXJK ROGHU HGLWLRQV WHQG WR
KDYH D PRUH FRPSUHKHQVLYH OLVWLQJ RI
IRUPXODV WKDQ FXUUHQW HGLWLRQV�

$ FODVVLF IRUPXODU\� RFFDVLRQDOO\ XS�
GDWHG� $OWKRXJK VRPH RI WKH SURFHVVHV LQ
WKH ODWHVW HGLWLRQ KDYHQ·W EHHQ XSGDWHG
WR DFFRPPRGDWH FRQWHPSRUDU\ PDWHULDOV�
WKLV ERRN LV VWLOO D YDOXDEOH FDWDORJ RI
IRUPXODV QRW HDVLO\ DYDLODEOH HOVHZKHUH�

7(&+1,&$/

7KH SXEOLVKHG UHVXOWV RI H[KDXVWLYH SHU�
VRQDO WHVWLQJ E\ D PHWLFXORXV ZRUNHU�
7KLV ERRN DQVZHUV TXHVWLRQV PRVW SKR�
WRJUDSKHUV KDYHQ·W WKRXJKW RI \HW�

$ WZR�YROXPH FODVVLF RI WHFKQLFDO SKRWR�
JUDSKLF OLWHUDWXUH� &RQWDLQV FOHDU H[�
SODQDWLRQV RI YLUWXDOO\ DOO SKRWRJUDSKLF
SURFHVVHV ZULWWHQ E\ D ORQJ�WLPH DVVR�
FLDWH DW WKH .RGDN 5HVHDUFK /DERUDWRU\�
+DUG WR ILQG� EXW ZRUWK WKH HIIRUW�

7KLV VWXG\ RI WRQH FRQWURO LQ SKRWRJUD�
SK\ UHOLHV SULPDULO\ RQ GDWD JDWKHUHG E\
H[SRVLQJ DQG SURFHVVLQJ ILOP� 7KH SULQ�
FLSOHV GLVFXVVHG KHUH� KRZHYHU� DSSO\ WR
DOO SKRWRJUDSKLF HPXOVLRQV�

$5&+,9$/ 352&(66,1* $1' 35(6(59$7,21

$16, VWDQGDUGV GHVFULEH SHUIRUPDQFH
DQG WHVW PHWKRGV IRU PDQ\ SURGXFWV� LQ�
FOXGLQJ SKRWRJUDSKLF PDWHULDOV� <RX
FDQ GRZQORDG D FXUUHQW FDWDORJ RI
$16, VWDQGDUGV IRU D QRPLQDO FRVW�

'HVSLWH WKH WLWOH� FRQWDLQV D ZHDOWK RI
LQIRUPDWLRQ WKDW SHUWDLQV WR FRQWHPSR�
UDU\ SKRWRJUDSKLF PDWHULDOV�

��� 'R�,W�<RXUVHOI %ODFN DQG
:KLWH 3KRWRJUDSKLF )RUPXODV
'LJQDQ� 3DWULFN� HG�
1RUWK +ROO\ZRRG� &$
'LJQDQ 3KRWRJUDSKLF� ����

3KRWR/DE ,QGH[
3LWWDUR� (UQHVW� HG�
+DVWLQJV�RQ�+XGVRQ� 1<
0RUJDQ DQG 0RUJDQ� ����

3KRWRJUDSKLF )DFWV DQG
)RUPXODV� �WK HG�
:DOO� (�-�� DQG )UDQNOLQ
-RUGDQ
*DUGHQ &LW\� 1<
$PHULFDQ 3KRWRJUDSKLF
3XEOLVKLQJ� ����

&RQWUROV LQ %ODFN DQG :KLWH
3KRWRJUDSK\� �QG HG�
+HQU\� 5LFKDUG -�
%RVWRQ� 0$
)RFDO 3UHVV� ����

0RGHUQ 3KRWRJUDSKLF
3URFHVVLQJ
+DLVW� *UDQW
1HZ <RUN� 1<
-RKQ :LOH\ DQG 6RQV� ����

3KRWRJUDSKLF 6HQVLWRPHWU\
7RGG� +ROOLV 1�� DQG 5LFKDUG
'� =DNLD
+DVWLQJV�RQ�+XGVRQ� 1<
0RUJDQ DQG 0RUJDQ� ����

$PHULFDQ 1DWLRQDO 6WDQGDUGV
,QVWLWXWH
���� %URDGZD\
1HZ <RUN� 1< �����
ZZZ�DQVL�RUJ

&DUH DQG ,GHQWLILFDWLRQ RI
��WK�&HQWXU\ 3KRWRJUDSKLF
3ULQWV
5HLOO\� -DPHV 0�
5RFKHVWHU� 1<
(DVWPDQ .RGDN� ����



��� 7KH (OHPHQWV RI %ODFN�DQG�:KLWH 3ULQWLQJ

3UDFWLFDO LQIRUPDWLRQ IRU WKH VWRUDJH
DQG FDUH RI SKRWRJUDSKV DV ZHOO DV UHV�
WRUDWLRQ RI ROGHU RU GDPDJHG LPDJHV�

&RPSUHKHQVLYH ZRUN RQ WKH YDULRXV DV�
SHFWV RI FRQVHUYLQJ DQG FROOHFWLQJ
SKRWRJUDSKV� %HDXWLIXOO\ UHSURGXFHG
FRORU SKRWRJUDSKV PDNH WKH ERRN H[SHQ�
VLYH DQG OHVV IRFXVHG RQ WKH LVVXHV RI
EODFN�DQG�ZKLWH SKRWRJUDSK\�

$ FRPSOHWH GHVFULSWLRQ RI DUFKLYDO SUR�
FHVVLQJ� PDWWLQJ� IUDPLQJ� DQG VWRUDJH�
,QFOXGHV ERWK SUDFWLFDO DQG WKHRUHWLFDO
LQIRUPDWLRQ�

7KH PRVW H[KDXVWLYH ZRUN WR GDWH DERXW
WKH ODVWLQJ SURSHUWLHV RI ERWK FRORU DQG
EODFN�DQG�ZKLWH SKRWRJUDSKLF PDWHULDOV�
,QFOXGHV PXFK SUDFWLFDO LQIRUPDWLRQ
DERXW SURSHU VHOHFWLRQ DQG VWRUDJH RI
ILOP DQG SULQWLQJ SDSHU�

$ VKRUW SDPSKOHW GLVFXVVLQJ WKH WKHRU\
RI ZDVKLQJ� ZDWHU TXDOLW\� DQG KRZ WR
FRQVHUYH ZDWHU GXULQJ SURFHVVLQJ�

7KH SXEOLVKHG UHVXOWV RI SHUVRQDO WHVWLQJ
IRU ZDVKLQJ HIIHFWLYHQHVV DQG ZDWHU
FRQVHUYDWLRQ� &RQWDLQV SUDFWLFDO LQ�
IRUPDWLRQ DERXW KRZ WR ZDVK SULQWV
SURSHUO\�

6$)(7<

*URXQG EUHDNLQJ ZRUN ZKHQ ILUVW SXE�
OLVKHG LQ WKH ����V� 6WLOO FRQVLGHUHG D
VWDQGDUG UHIHUHQFH RQ FKHPLFDO VDIHW\�

$ SODLQ ODQJXDJH SULPHU RQ WR[LFRORJ\�
$OWKRXJK QRW VSHFLILFDOO\ DERXW SKRWRJ�
UDSK\� D PXVW UHDG IRU SKRWRJUDSKHUV
ZRUNLQJ LQ WKH GDUNURRP� *LYHV SHU�
VSHFWLYH RQ UHDOLVWLFDOO\ DVVHVVLQJ WKH
ULVNV LQYROYHG�

&ROOHFWLRQ� 8VH� DQG &DUH RI
+LVWRULFDO 3KRWRJUDSKV
:HLQVWHLQ� 5REHUW� DQG /DUU\
%RRWK
1DVKYLOOH� 71
$PHULFDQ $VVRFLDWLRQ IRU
6WDWH DQG /RFDO +LVWRU\� ����

&RQVHUYDWLRQ RI 3KRWRJUDSKV
.RGDN 3XEOLFDWLRQ )���
(DWRQ� *HRUJH 7�
5RFKHVWHU� 1<
(DVWPDQ .RGDN &R�� ����

7KH /LIH RI D 3KRWRJUDSK
.HHIH� /DXUHQFH (�� DQG
'HQQLV ,QFK
%RVWRQ� 0$
)RFDO 3UHVV� ����

7KH 3HUPDQHQFH DQG &DUH RI
&RORU 3KRWRJUDSKV
:LOKHOP� +HQU\� DQG
&DURO %URZQHU
*ULQQHOO� ,$
3UHVHUYDWLRQ 3XEOLVKLQJ
&RPSDQ\� ����

7KH 8VH RI :DWHU LQ
3KRWRJUDSKLF 3URFHVVLQJ
.RGDN 3XEOLFDWLRQ -���
5RFKHVWHU� 1<
(DVWPDQ .RGDN &RPSDQ\�
����

7KH :DVK %RRN
&RQUDG� 5RJHU
1HZKDOO� &$
7HDPZRUNV� ����

&OLQLFDO 7R[LFRORJ\ IRU
&RPPHUFLDO 3URGXFWV
*RVVHOLQ� 5REHUW (�� HW DO
:LOOLDPV DQG :LONLQV�
%DOWLPRUH� ����� �WK HGLWLRQ�

7KH 'RVH 0DNHV WKH 3RLVRQ
2WWRERQL� 0� $OLFH
%HUNOH\� &$
9LQFHQWD 3UHVV� ����



���%RRNV

:ULWWHQ IRU SURIHVVLRQDOV LQ WKH ILHOG�
&RYHUV DOO DVSHFWV RI DLU SK\VLFV� GLOX�
WLRQ YHQWLODWLRQ� DQG YHQWLODWLRQ KRRGV�

$ YDULHW\ RI HVVD\V GLVFXVVLQJ WKH SUDFWL�
FDO DSSOLFDWLRQ RI GDUNURRP VDIHW\�
$YDLODEOH GLUHFWO\ IURP WKH 133$
����� &URDVGDLOH 'ULYH� 6XLWH ����
'XUKDP� 1& �������

,QWHUQHW ORFDWLRQV RI 0DWHULDO 6DIH�
W\ 'DWD 6KHHWV �06'6� DQG RWKHU
YDOXDEOH VDIHW\ LQIRUPDWLRQ� $OVR
FKHFN WKH PDQXIDFWXUHU·V ZHE VLWH
�H�J�� ZZZ�NRGDN�FRP�
ZZZ�LOIRUG�FRP� HWF��

6WDQGDUG UHIHUHQFH LQ RFFXSDWLRQDO
KHDOWK DQG VDIHW\ IRU RYHU �� \HDUV� 9HU\
WHFKQLFDO DQG H[SHQVLYH WR EX\� EXW
DYDLODEOH LQ PDQ\ UHIHUHQFH OLEUDULHV�

$ FRPSUHKHQVLYH ZRUN RQ FKHPLFDO KD]�
DUGV LQ SKRWRJUDSK\� %HWWHU DW GLVFXVV�
LQJ WKH GHWDLOV WKDQ SURYLGLQJ DQ RYHU�
DOO YLHZ RI WKH VXEMHFW�

$ JHQHUDO ZRUN RQ VDIHW\ LVVXHV UHODWHG
WR DOO DUWV PDWHULDOV� ,QFOXGHV D VHFWLRQ
RQ SKRWRJUDSK\�

,QGXVWULDO 9HQWLODWLRQ� $
0DQXDO RI 5HFRPPHQGHG
3UDFWLFH
$PHULFDQ &RQIHUHQFH RI
*RYHUQPHQWDO ,QGXVWULDO
+\JLHQLVWV
&LQFLQQDWL� ����� ��VW HGLWLRQ�

0DNLQJ 'DUNURRPV
6DIHURRPV
7HOO� -XG\� HG�
'XUKDP� 1&
1DWLRQDO 3UHVV 3KRWRJUDSKHUV
$VVRFLDWLRQ� ����

0DWHULDO 6DIHW\ 'DWD 6KHHWV
ZZZ�PVGVRQOLQH�FRP
ZZZ�ZRUOGVDIHW\�FRP
ZZZ�KD]DUG�FRP

3DWW\·V ,QGXVWULDO +\JLHQH
+DUULV� 5REHUW� (G�
-RKQ :LOH\ DQG 6RQV
1HZ <RUN� ����� �WK HGLWLRQ

2YHUH[SRVXUH� +HDOWK
+D]DUGV LQ 3KRWRJUDSK\
6KDZ� 6XVDQ
&DUPHO� &$
7KH )ULHQGV RI 3KRWRJUDSK\�
����

6DIH 3UDFWLFHV LQ WKH $UWV DQG
&UDIWV
%DUD]DQL� *DLO
1HZ <RUN� 1<
&ROOHJH $UW $VVRFLDWLRQ� ����



���

$

$EVRUSWLRQ RI WR[LF FKHPLFDOV� ���²���

$FFHOHUDWRU LQ GHYHORSHUV� ��²��

$FLGV DQG VDIHW\� ���

$JID ��� GHYHORSHU� ���

$JID ��� GHYHORSHU� ���

$JID ��� GHYHORSHU� ���

$JID 0HWLQRO 8 GHYHORSHU HTXLYDOHQW� ���

$JLWDWLRQ RI SULQWV� �

$LUERUQH FRQWDPLQDWLRQ� ���²���
SUHYHQWLRQ RI� ���

$OLJQPHQW RI HQODUJHU� ���²���

$PHULFDQ 1DWLRQDO 6WDQGDUGV ,QVWLWXWH� ���

$PLGRO� ��

$QK\GURXV IRUP RI VRGLXP VXOILWH� ��

$UFKLYDO SURFHVVLQJ
DQG GHYHORSPHQW� ���
DQG IL[LQJ� ���
DQG JROG WRQLQJ� ���²���
DQG K\SR HOLPLQDWRU� ���
DQG LPDJH VWDELOL]LQJ VROXWLRQV� ���
DQG SRO\VXOILGH WRQLQJ� ���
DQG SULQW GU\LQJ� ���
DQG UHVLQ�FRDWHG SDSHU� ���
DQG VHOHQLXP WRQLQJ� ���
DQG VWRS EDWKV� ���
DQG WZR�EDWK IL[LQJ� ���
DQG ZDVKLQJ� ���²���
DQG ZDVKLQJ DLG� ���
FKRRVLQJ D SULQWLQJ SDSHU IRU� ���
,OIRUG·V VHTXHQFH IRU� ���

SULQWLQJ IRU� ���

$UFKLYDO SURFHVVLQJ IRUPXODV� ���²���

%

%DFNLQJ ERDUG IRU IUDPHV� ���

%HHUV GHYHORSHU� ���

%ODFN DQG ZKLWH SDWFKHV� ��

%ODFN VSRWV RQ SULQWV� ���

%ODQN ZKLWH KLJKOLJKW� ��

%OXH ILOWHU �:UDWWHQ ���%�� ��

%URQ]LQJ� 6HH 6LOYHULQJ

%URZQ WRQHU� ���
DQG VDIHW\� ���

%XUNL DQG -HQQ\ FROG�WRQH GHYHORSHU� ���

%XUQLQJ DQG GRGJLQJ� �²�

&

&DWHFKRO� 6HH 3\URFDWHFKRO

&KHPLFDO
FDSDFLWLHV� �� �
IRJ� ��
WHPSHUDWXUHV� �²�

&KHPLFDOV
DYHQXHV RI H[SRVXUH WR� ���
FRQWDLQHUV IRU� ��
H[RWKHUPLF� ���
PHDVXULQJ� ��²��
PL[LQJ� ��

,QGH[



���,QGH[

&KURPLXP LQWHQVLILFDWLRQ� ��²��� ���
VDIHW\ QRWH� ��

&ROG�FRORU GHYHORSHUV� ���²���

&ROG�OLJKW HQODUJHU� �

&RQGHQVHU HQODUJHU� �

&RQVHUYDWLRQ ERDUG� ���

&RQWDLQHUV IRU FKHPLFDOV� ��

&RQWUDVW
GHILQHG� ��
KLJK� ��
LQ QHJDWLYHV� ��
LQ SULQWV� ��
LQWHUQDO� ��
ORZ� ��
ZKHQ WR FKDQJH� ��²��

&RQWUROOLQJ H[SRVXUH WR GDUNURRP FKHPLFDOV�
���²���

&RQYHUWLQJ IRUPV RI
VRGLXP FDUERQDWH� ���
VRGLXP VXOILWH� ���
VRGLXP WKLRVXOIDWH� ���

&RSSHU EURZQ WRQHU� ���� ���
VDIHW\ QRWH� ���� ���

&U\VWDO IRUP RI VRGLXP VXOILWH� ��

'

'DUN GHWDLOHG VKDGRZV� ��

'DUN JUD\ VKDGRZV� ��

'DUNHU KLJKOLJKWV� ��

'DWD VKHHWV� 6HH 06'6

'HIHQGHU ���' GHYHORSHU� ���

'HKDUGHQLQJ VROXWLRQ� ���

'HQVLW\
DQG VLOYHU FRQWHQW� ��
GHILQLWLRQ� ��

'HVLFFDWHG IRUP RI VRGLXP VXOILWH� ��

'HYHORSHU IRUPXOD
$JID ���� ���
$JID ���� ���
$JID ���� ���
$JID 0HWLQRO 8 HTXLYDOHQW� ���
%HHUV� ���
%XUNL DQG -HQQ\ FROG�WRQH� ���
'HIHQGHU ���'� ���
'X3RQW ���'� ���
(GZDO ���� ���

*$) ���� ���
*$) ���� ���
*$) ���� ���
*HYDHUW *����� ���
,OIRUG ,'���� ���
,OIRUG ,'��� ���
.RGDN '���� ���
.RGDN '���� ���
0D[LP 0XLU·V ´+RWVKRW�µ ���
0D[LP 0XLU·V FORUK\GURTXLQRQH�VXEVWLWXWH�

���
;HUR[ +'��� ���

'HYHORSHU�LQFRUSRUDWHG SDSHUV� �

'HYHORSHUV
DQG VDIHW\� ���
FDSDFLW\� �
FROG�FRORU� ���²���
KLJK�FRQWUDVW� ��� ���²���
ORZ�FRQWUDVW� ���²���
QHXWUDO�FRORU� ���²���
WLPLQJ� �
ZDUP�FRORU� ���²���

'HYHORSLQJ DJHQWV� �

'HYHORSPHQW
VSOLW WUD\� ��²��
YDULDEOHV� ��²��

'LDPLQRSKHQRO� ��

'LIIXVLRQ HQODUJHU� �

'LOXWLQJ VROXWLRQV� ���²���

'LOXWLRQ YHQWLODWLRQ� ���

'LUHFW WRQHU� ���

'LVWLOOHG ZDWHU� ��

'RGJLQJ� �²�

'U\ GRZQ LQ SULQWV� ��

'U\ PRXQWLQJ� ���

'X3RQW ���' GHYHORSHU� ���

'\H WRQHU� ���� ���²���� ���
PRUGDQW� ���
VDIHW\ QRWH� ���� ���

(

(GZDO ��� GHYHORSHU� ���

(GZDO 7�6�7� GHYHORSHU� ��

(ORQ� 6HH 0HWRO

(PXOVLRQ VSHHG� ��
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(QODUJHU
DOLJQPHQW� ���²���
W\SHV RI� �

([RWKHUPLF FKHPLFDOV� ���

([SRVXUH DQG GHYHORSPHQW YDULDEOHV� ��²��

([SRVXUH RI SULQWV
GHWHUPLQLQJ� ��
VSOLW ILOWHU� ��²��
WHVW IRU� ��²��
YDULDEOHV� ��²��

([SRVXUH WKUHVKROG� ��

([SRVXUH WR FKHPLFDOV� ���

([SUHVVLYH SULQW� L[

)

)DUPHU·V UHGXFHU� ���²���

)HUURW\SLQJ� ���

)LOP EDVH SOXV IRJ� ��

)LUVW DSSHDUDQFH RI JUD\� ��

)L[HU
DQG VDIHW\� ���
FDSDFLW\� �
.RGDN )���� ���²���
WHVW VROXWLRQ �.RGDN )7���� ���
WHVWLQJ� ���
WLPLQJ� �

)L[LQJ
ILOP� ���
SULQWV� ���

)ODVKLQJ� ��²��

)ORDWLQJ ZLQGRZ PDW� ���

)RJ
FKHPLFDO� ��
GHILQHG� �
VDIHOLJKW� ��²��

)RUPDOGHK\GH DQG VDIHW\� ���

)RUPDOLQ KDUGHQHU� ���

)RUPXOD
DUFKLYDO SURFHVVLQJ� ���²���
FKURPLXP LQWHQVLILHU� ���
FRSSHU EURZQ WRQHU� ���
GHKDUGHQLQJ VROXWLRQ� ���
G\H WRQHU� ���²���
)DUPHU·V UHGXFHU� ���
IL[HU WHVW �.RGDN )7���� ���
IRUPDOLQ KDUGHQHU� ���
JROG SURWHFWLYH WRQHU �.RGDN *3���� ���

K\SR HOLPLQDWRU �.RGDN +(���� ���
LURQ EOXH WRQHU� ���
1HOVRQ JROG WRQHU �.RGDN 7����� ���
QRQKDUGHQLQJ IL[ .RGDN )���� ���²���
SRO\VXOILGH WRQHU �.RGDN 7���� ���
UHG WRQHU� ���
UHGXFWLRQ DQG LQWHQVLILFDWLRQ� ���²���
UHVLGXDO K\SR WHVW �.RGDN +7���� ���
UHVLGXDO VLOYHU WHVW �.RGDN 67���� ���
VHSLD WRQHU� ���
VLQJOH�VROXWLRQ G\H WRQHU� ���²���
WZR�VROXWLRQ G\H WRQHU� ���
ZDVKLQJ DLG� ���
ZHWWLQJ DJHQW� ���

)UDPH� ���²���
EDFNLQJ ERDUG� ���
JOD]LQJ� ���²���
YDSRU EDUULHU� ���

*

*$) ��� GHYHORSHU� ���

*$) ��� GHYHORSHU� ���

*$) ��� GHYHORSHU� ���

*HQHUDO YHQWLODWLRQ� ���

*HYDHUW *���� GHYHORSHU� ���

*OD]LQJ IRU IUDPHV� ���²���

*ORYHV� ���²���
QLWULOH� ���

*O\FLQ� ��

*ROG SURWHFWLYH WRQHU �.RGDN *3���� ���� ���

*ROG WRQHU� ���²���� ���
VDIHW\ QRWH� ���� ���

*ROG WRQLQJ IRU SHUPDQHQFH� ���²���

*ROG�WKLRFDUEDPLGH WRQHU �,OIRUG ,7���� ���

*UDGHG SDSHUV� ��

*UD\ FDUG� ��

+

+DQG FRORULQJ� ���²���

+DQG�DSSOLHG WRQHU� ���

+DUGHQHU� IRUPDOLQ� ���

+LJK�FRQWUDVW GHYHORSHUV� ��� ���²���

+LJKOLJKW
EODQN ZKLWH� ��



���,QGH[

GDUNHU� ��
ILUVW DSSHDUDQFH RI JUD\� ��
PRVW LPSRUWDQW� ��
WH[WXUHG� ��

+XPLGLW\
DQG VWRUDJH RI SKRWRJUDSKV� ���²���
LPSURYLQJ KXPLGLW\ FRQGLWLRQV� ���

+\GURTXLQRQH� ��
UHDFWLRQ WR WHPSHUDWXUH FKDQJHV� �

+\JURVFRSLF� ���

+\SR HOLPLQDWRU �.RGDN +(���� ���� ���

,

,OIRUG ,'��� GHYHORSHU� ���

,OIRUG ,'�� GHYHORSHU� ���

,OIRUG·V DUFKLYDO SURFHVVLQJ VHTXHQFH� ���

,PDJH VWDELOL]LQJ VROXWLRQV� ���

,QJHVWLRQ RI WR[LF FKHPLFDOV� ���

,QKDODWLRQ RI WR[LF FKHPLFDOV� ���

,QMHFWLRQ RI WR[LF FKHPLFDOV� ���

,QVSHFWLRQ OLJKWV� �²��

,QWHQVLILFDWLRQ� ��
DQG VDIHW\� ���
SULQW� ��²��

,QWHUPLWWHQF\ HIIHFW� ��

,QWHUQDO FRQWUDVW� ��

,URQ EOXH WRQHU� ���� ���
VDIHW\ QRWH� ���� ���

.

.RGDN '��� GHYHORSHU� ���

.RGDN '��� GHYHORSHU� ���

/

/RFDO
FRQWUDVW� ��
UHGXFWLRQ RI SULQWV� ��
YHQWLODWLRQ� ���

/RFDOO\ DSSOLHG GHYHORSHU� ��²��

/RZ�FRQWUDVW
GHYHORSHUV� ��� ���²���
SDSHU DQG GHFUHDVHG GHYHORSPHQW� ��

0

0DLQWDLQLQJ HYHQ WHPSHUDWXUHV� �

0DVNLQJ SULQWV� ���

0DWFKLQJ ILOP DQG SDSHU� ��

0DWWH VXUIDFH SDSHU� ��

0D[LP 0XLU
´+RWVKRWµ GHYHORSHU� ���
FORUK\GURTXLQRQH�VXEVWLWXWH GHYHORSHU� ���

0D[LPXP EODFN VKDGRZV� ��

0HDVXULQJ FKHPLFDOV� ��

0HGLXP GDUN VKDGRZV� ��

0HWRO� �� ��
DQG WHPSHUDWXUH FKDQJHV� �

0LUURULQJ� 6HH 6LOYHULQJ

0L[LQJ FKHPLFDOV� ��

0RUGDQW� ���

0RVW LPSRUWDQW KLJKOLJKW� ��

0RXQW ERDUG� ���²���
VL]HV� ���

0RXQWLQJ
DQG SULQW SRVLWLRQ� ���
FRUQHUV� ���
SULQWV� ���²���

06'6 �0DWHULDO 6DIHW\ 'DWD 6KHHW�� ���

0XOWLSOH WRQLQJ� ���

0XVHXP ERDUG� ���

1

1HJDWLYH
LQWHQVLILHUV� ��
UHGXFHUV� ��
VWRUDJH� ���²���

1HOVRQ JROG WRQHU �.RGDN 7����� ���� ���

1HXWUDO�FRORU GHYHORSHUV� ���²���

1LWULOH JORYHV� ���

1RQKDUGHQLQJ IL[ �.RGDN )����� ���²���

2

2YHUODSSLQJ ZLQGRZ PDW� ���

2[LGDWLRQ� ��
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