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$JIQJ IQYROHV WH JUDGXDOCHIHOHIDWRQ Rl FHQY RYHUWP H
GDAQ VR GHRHDVHG SK\ MRAJLIFDA XQPARQ KLIKHU
VXVAHSVELON VR GIVHDVH DQG XGP DWMO GHDW

$V\RX DIH \ RXUERG\ JRHVWURXJK SURFHWHV @\H FHIX@U
VHOHVAHORH WIBP HUH VKRUMQIQ)  DQG FKDQIHV 1Q JHQH
H SIHWMRQ

7KHVH P HRKDQIVP VDUH D QRUP DCBDUARI KXP DQ DILQJ Z KHQ
WH KDSSHQJWDGXD® +RZ HYHU IQP RGHQWP HV Z HUH

H SHUHQAQJ VI QUIFDOQWD DFFHBADWG DWWV RI DILQ]

7KLY P HDQV WKHVH QDWXWDCSUIRAHVWHY DLH KDSSHQIQJI DW
\ RXQIHUDIHVWDQWH WKRX@ GDAQI VR HDUIHUFDVHV RI
DIH tHOWAG GMHDWH

2 [ LIGODWYH6WHW $ 0 DNRU&DXWHRI $J1LQJ

7RGD.  DAMRXJK Z H VHH DQ LORHDVH LQ KXP DQ @HVSDQ RYHUWH KHD®K VSDQ RUTXDOW
Rl @H LV RQ WH GHFIH GXH VR DFFHBILDVIAG DJILQJ DQG VIKH LOFUHDVHG SUHYDBIQRH Rl DIH UHDWG GIVHDVH {

0 DQ WIQIV LQI OXHQFH DFFHOADWAG DJLQJ DQG DIH UHDWAG GMHDVH EXWRQH SKHQRP HORQ DWIKH LRRVRI WHVH
GHWP HQCP HRKDQUMP VLV R} LGDWYH VAW

,QWH ILIKWRURQIHYIW R [GDWYH VWHW SO\ VD P DRULRG! EXVEH RUH FRP EDMQJ IWZ H [LUMP X\WW
XQGHUMIQG WH VFRSH Rl WV FRP SB[ SKHORP HQRQ

QWKLY DUAF®! Z H@GVAXWWH P HFKDQIVP VIQYROHG LQ R] LGDWYH VIWHW W P HDVXUHP HOWDQG IW [P SDRARQ
DILQI DQG KHDOK XMQJ NH\ [LQGIQIVILRP 9LEWDQWHVHDURK

KDWY 2 [ LGDVIYH 6WWHW!

2 [ LGDWYH VIAWHW LV DQ LP EDDIQFH EHVE HHQ WH SLRGXPURQRI
UHDPVIYH R \ JHQ VSHFIHV 52 6 DQG UHDRVIYH QIWURIHQ VSHFLHV
516 DQGWHERG VDR [GDQNGH HQVHV

526 DQG51 6 DLH XQWRE®!I FRP SRXQGY WDWDQ GDP DIH RIMFDO
FHOXOURRP SROHOWOQHBIGY ' 1$ 51% DQG SIRMQV

TKHNRE RI DOWR] LGDQW VR P DQDJIH WHWH UIHDRAYH VVSHAHY

VW QRUP DA RUWH KXP DQERG WR H SHUHOFHWRP H R lGDWYH
WAHW  WH IWXH LV Z KHQ WHWH DIH H FHMYH QXP EHWV RI WHWH

FRP SRXQGV DQG QRWHQRXJK DOWR] [GDOW VR QHXWD H WHP

7KW 1P EDOQFH GDYHVWH ERG\ 1Q DWW Rl RYHZ KHP 1]
R .GDWYHWHW Z KIFK FDQKDWP YIUXD@ HYHY W WP



KDW&DXVHV 2 [ LGDVIlYH 6\WWHW!
YRW HQGRIHQRXV DQG H RIHQRXV | DRRYY FDQ GIMXSWINKH EDDQRH RI UHDPWYH VSHAHY DQG DOWR] LGDQW
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5 HDRPYH 6 SHHHV 5 DGLFDOYV 1 RQ 5 DGLFDO

526 DQG 516 DUH HVVHQWLDO E\ SURGXFWV RI FHOOXODU PHWDEROLVP EXW |
EDODQFH LV GLVUXSWHG

526 DQG 516 DUH FROOHFWLYHO\ NQRZQ DV IUHH UDGLFDOV )UHH UDGLFDOV
XQSDLUHG HOHFWURQV PDNLQJ WKHP XQVWDEOH

7KH XQSDLUHG HOHFWURQV DUH UHDGLO\ DYDLODEOH WR UHDFW ZLWK RUJDC(
LQIOLFWLQJ GDPDJH RQ WKHVH VXEVWDQFHYV

7KH ERG\ V SULPDU\ VRXUFH RI IUHH UDGLFDOV LV HQHUJ\ SURGXFWLRQ SURI
JUHH UDGLFDOV LQFOXGH WKH VXSHUR[LGH DQLRQ 2 L K\GUR[\O UDGLFDO

+RZHYHU QRW DOO R[\JHQ DQG QLWURJHQ VSHFLHV DUH IUHH UDGLFDOV 6RI
FDQ DOVR GDPDJH IRXQGDWLRQDO VWUXFWXUHYV

1RQ UDGLFDO VSHFLHV VXFK DV K\GURJHQ SHURI[LGH + 2 DQG SHUR[\QLWUI
WKHPVHOYHVY DQG QRW DV UHDFWLYH FDQ OHDG WR WKH IRUPDWLRQ RI IUHF
VWUXFWXUHYV

6RXUFHVRI 52 6 DQG51 6

OLWRFKRQGULD VWDQG RXW DV WKH SULPDU\ LQWHUQDO VRXUFH RI 526 WKU]
7TKH\ FROQWULEXWH WR DERXW RI FHOOXODU 526 JHQHUDWHG LQ WKH ERG\

5SHDFWLRQV FDUULHG RXW E\ FRPSOH[HV , DQG ,,, Rl WKH HOHFWURQ WUDQVSE
UHDFWLRQV LQ FHOOXODU RUJDQHOOHY OLNH SHUR[LVRPHV DQG WKH HQGRS
526 JHQHUDWLRQ



+HDY\ PHWDOV VXFK DV PHWK\OPHUFXU\ OH+J GHSOHWH WKH ERG\ V DQWL
ZLWKLQ FHOOV 7KHVH DQWLR[LGDQWY DUH HVVHQWLDO IRU PDLQWDLQLQJ R
VWUHVV

(Q]\PDWLF UHDFWLRQV DOVR SOD\ D FHQWUDO UROH LQ 516 SURGXFWLRQ

JXUWKHU LPPXQH UHDFWLRQV DPRQJ RWKHU PHFKDQLVPVY FDQ OHDG WR Wi
WKH ERG\

(IWHUQDOO\ YDULRXV IDFWRUV FDQ LQIOXHQFH 526 DQG 516 OHYHOV LQFOX
FLIDUHWWH VPRNH DOFRKRO FRQVXPSWLRQ DQG FHUWDLQ PHGLFDWLRQV

7TKHVH VRXUFHVY LOWURGXFH DGGLWLRQDO UHDFWLYH VSHFLHY LQWR WKH EF
DGHTXDWHO\ QHXWUDOL]JHG E\ DQWLR[LGDQWYV

JUHH UDGLFDOV FDQ LQLWLDWH OLSLG SHUR[LGDWLRQ GDPDJLQJ FHOO PHPI
ELRORJLFDO PHPEUDQHY DQG FRQWULEXWH WR FHOOXODU GDPDJH LQGLUHF

7KH LQWHUSOD\ EHWZHHQ 526 DQG 516 DQG WKH UHVXOWLQJ SURGXFWLRQ |
GULYHU RI RILGDWLYH VWUHVY DQG LWV KDUPIXO LPSDFW

0 HDVXUQJ 2 [ LGDVIYH 6WHW

" LLHAWZ HWIRJ 0 HVIKRGV

2QH PHWKRG RI GHWHUPLQLQJ R[LGDWLYH VWUHVY OHYHOV LV GLUHFWO\ PH
VWUDWHJ\ SRVHV VLIJQLILFDQW FKDOOHQJHV

FRQWLQXHG RQ QH[W SDJH



2 QHAHAP HMRG LQYROHV XMQJ VSHALLE | XRUAMRHQWSLREHY VXK DV' &)' $ IRU52 6 @HK\ GLIRIHQ
SHR[ICH + 2 DQGGK\GIRHWIGIXP ' +( IRUVXSHR[IGH 2 L $OMRXIK WHWH SLIREHVRIIHUDZ D\ WR
YWXD@ H DQG TXDQW\ UHDPWYH VSHAHY WHUDSSTDMRQ VP DUHG E\ VSHALLIAW DQG VHOMMWW DMXHV

) RUOQWEQFH ' &)' $ FDQ UHDPWZ WK YDURXV52 6 QRWMWW 2 P DNQUI IMOQRQ VSHALLE ) XUKHU &FDO
R[ \ JHQ BIYHY DQG S+ FDQ DI THAAW | XRUHVAHQRH\ HG FRP STFDAQ) WH IQMSUVMRQ RI UHVXOV

6IP LOUD Z KIBI' +( VLI HW VXSHWR] IGH W GLLIHHQADMRQ [LRP RWHUR] LGDWYH SURGXFW LV FRP STFDWG
GXH VR RYHUDSSLQJ | XRUAVAHQRH VSHPAD LDIMQJ FRQPHUDV DERXWI XDQWILEDARQ DFFXUDR

" WHAWP HWRGV WAKJIJ ®f SUP DU® EHFDXVH52 6 DQG51 6 DUH KLJKO® UHDRWYH DQG VKRUMDYHG VRP H VSHAHV
O\HWH K\ GR[\ QDGO 2 + H MAYRUGMW WDQ D QDQRVHARQG EH RUH UIHDRAMY) Z IW RWHUFH@X@U

FRP SRQHQW

7KL WDQUHQAQDWH FRP ELQHG Z IW WH UHDWYHO &Z BIYHY Rl WHVH VSHAHV FRP SDUHG VR RWHUFHDXOU
FRP SRQHQOW P DNHV WHUTXDQWLEDARQ GLILEX®V

&RP S 7HWIQJ 7HFKQLTXHV

<RX FDQ TXDQW\ 52 6 XMQJ P RUHFRP SB[ WIFKQITXHV VXK DV HBIPARQ VSIQ UHVRQDOFH \VSIQWDSSIQI RU
SXOH WDGIROMY + RZ HYHU WHVH P HWRGV FDQ EH @ERUIQWMQMYH WP H FRQUXP LQJ DQG P D\ UHTXILH

VRSKIVAFDWG LOWMKXP HOWARQ Z KIFK @ W WHUJHQHDOKWH

* LYHQ WHVH FKDEHQI HV UHVHDURK KDV VKLWG VRZ DUGV IQGILHPAP HWRGY |RFXVIQI RQ R] LGDWYH GDP DI H
P DINHW HJ  @8IG SHR] IGDWRQ SLRGXAW SIRMQ FDUERQ & DQG DOWR] [GDQABIYHY

7KHWH IQALHRAAP DUNHY/ SLRYIGH D P RUH UIHIDE®I DWHWP HOWRI R LGDWYH VWWHWE\ P HDVXUQJ WH DIVAP DI
RI 526 51 6 DPWIW RUWH ERG. V GH HOWYH FDSDAW DI DIQOWAR] IGDWYH GDP DIJH AURXP YHQWRI WH FKD@IQIHV
DWRADWG Z IW GILHRD P HDVXUQJ) UHDPWYH VSHAHY WHP VHOHV

SUHAMRQ 7HWIQJ 7KH 2 [ LGDVIYH 6 W WHW 3 LRI LA

TKHEHWAZ D\ VR P HDVXUWH LlQGILHRWP DUNHW/RI
R[ .GDWYH GDP DIH IV WURXIK SUHAMRQ WAMAQJ @N\H
9LEWDQW 2 [ LGDWYH 6\WWHW 3 LRI LB

7KLV SDQHCP HDVXUHV P DUNHW/RI FXP XOWYH
R[ IGDWYH GDP DIHHIP LODWAG ILRP WHERG\ 1QWH
XUQH DVZHODV  JHQHWE YDUDQW WDWFRGH [RU
HQ\ P HV DQG DOVR[ LGDQW WDWADQ W QULFDOWD
LP SDRWKH R[] LGDWYH VIWHW UHVSRQWH




7KLV SWRILBI P HDVXUHV P RUH DQDOWAYWDQ DQ NQRZ Q R[ LGDWYH VAW WA
SIRYIGIQJ IREXVWQWIKWOQWR R] IGDAYH GDP DIHWR' 1$ 51$ @BIGV DQG
SIRMQV

VW DOR WH RQ® WAMADWSDLLY FXP XOWYH P DINHWRI R] LGDWYH GDP DIH Z WK
JHOHME SUHGVSRVMRQV VRZ DUG R] LGDWYH \WHW D@RZ LQJ \ RX VR FUHDWM
SHWRQDQ HG WHDW HOWS@QV WDWXSSRUAKH ERG. V QDVWIDCDQAR] [GDQW
WURXIK GIHVBUY VRXUFHV | RURSWP DCDQUR] LGDQWFUHDMRQ DQG LHA FO)

7KH 2 [ LGDWYH 6WHW 3 LRI LB DOR LOFOXGHV D XQTXH 2 [ LGCDWYH' DP DIH 6FRWH
LOGIFDWQJ VSHHG RI DILQJ EDVHG RQ R] LGDWYH GDP DIH VR YWBOMKPMUHY Z KIEK
FDQ KHS JXIGH WHDW? HOWS@QV

%HQHI LFLDO) XQPRQVRI 2 [ LGDQWSSHFLHV

2 [ IGDQWSHARVY LOFOXGIQI 52 6 DQG51 6 DUHRXADAQ P DIQWIQIQ) SK\ MRE] IFDCEDDQAH Z IWIQ WH ERG
&ROWDY R WH GDP DIHWH FDQ LQI BPADVWKLIK GIYHY DWERZ R P RGHDW FROPHQWDMRQY WHVH VSHAHY DUH
HWHQADA RUYDURXV EHQH LALDCSURFHWHY

2QHH DP SGIVKRZ 52 6 KHG UIHIXOW FHQJWRZ W DQG DSRSWRVIME WH SURIWDP P HG RHQGHDW QHFHWDU VR

HIP LQDW GDP DIHG RUXQQHAHWOU FHTY 7KH DAFRP SOK WL WURXI K LOMUDPARQY Z WK WDQURUSRQ
| DAVRLY DQG VI QDI SDWZ DV YVBA RUPHGXGUSURT HIDWRQ DQG VXUYLYDO

$CEMRQD@ 52 6 SO DVIQUIFDQAMRBI IQWHIP P XQHVMWMP  * XUQJ D EDRAMUDAQI HRARQ 1P P XQH FHQY
O\H QHXWRSKLY DQG P DAIRSKDIHV XWI H52 6 1Q D SIRFHW NQRZ Q DVWH UHVSILDIRY EXUMAMR SURGXFH

VXEWBQRHV @\H K\ GLRIHQ SHUR] LGH DQG K\ SRAKERXYV DAG Z KIFK DUH SRWQWQ FRP EDAQJ SDKRIHQV

52 6 FDQ HYHQ LQI OX(HQPH WH H SUWWMRQ RI DQWR] LGDQW IQWHERG.  &HIBIQ 52 6 DUH LQYROHG LQ SDWZ D\ V
GDGIQI VR WH XSUHIXOMRQ Rl JHOHV WDWERGH | RUDQUR] LGDQAHQ] \ P HV DQG P RBFX®N ERGWUQI WH
ERG\ V GH HQVH DI DIQWR] [GDWYH VWHW

2 QWHRWHUKDQG 516 SDUAEXOUD QWIFR[IGH 12 SO\
LOGLVSHQVDE®! LRGNV 1Q FHOMI QDI HY\ P H UHIXOMRQ DQG WH
UHO[ DARQRI VP RRW P XVFBN 1Q ERRG YHAWHY  HWHQWDARU
UHIXOWQI ERRG SUHWXUH

12 DOR FROMEXWVVR WHERG\ VQRQ VSHALLF IP P XQH GH HQWH
E\ KHSIQ) GHMAR SDRIHQVDQG WP RW/ ) LOD® WHERG V
FROWOXRXV SUIRGXPURQRI 52 6 DQG 51 6 WILRXIK P HVBERIE

DRYIMHY XQGHUWIRHY WHULP SRUBQRH DV YMICFRQMEXVRUY/ VR
KXP DQ KHDOM Z KHQ P DIOVIIOHG DABZ RUP RGHIDW BIiYHY

7KLY GXDOQDVUH HP SKDV] HV WH QHFHWW Rl D EDDIQRHG
R[ LGDWYH \WIWA | RURSWP DCBK\ MIRER IFDA XQPAWRQ DQG KHDAK


















