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: HDQZ DQMRP DNHD SRMWHIP SDFVRQWILVZ RUWGBDAQGZ HZ DQMR
KHS RXUFKIGUHQJ URZ XS 1O WH ERVWHWRQVRI WHP VHOHV YoXW
DWRIQC] WIVJ RDA-DQEHFKD@J 1Q) & KIGUHQY/P XVHXP VRITHU

SO\ | XAQGFDUHIX® GHMI QHGBDWIQ) HOYILRQP HOWZ KHUHSHRS®!
R D@DJ HVFDQSUDFWEH UIHDOZ RUGVNEYIQWDI HHOYILRGP HON

SHFRI Q1 1QJ WH \VXEMRQANDCERWQADORUFKIGUHQY/ P XMHXP VR | RVMU
OUH Dol FKDUDFWMUGHYHRSP HONVRUWH QH W HOHUDWRQ WH/ @

(QGRZ P HONGQF KDVIQYHMG KHDYI® IQWH FKICUHQY/P XVHXP |11H

7KMVRROIW GHYHBSHGE) & KIGUHQY/0 XVHXP RI 3SMVEXUW K Z I
IXQGQJ IURP WH/ I® ( QGRZ P HONGF  SLRYIGHVUVRXUFHVWWDVZ [©
KH®S XVP HDVXUH DQG GHVFUEHWH P SDFVIRI WIVIQYHWR HON' HVI GHG
E\ SURIHWRQDAHYDEDVRYZ M WH VSHFLLIE FKICUHQYP XVHXP
DXGHQFHIQP 1QG WHVH\RRO'SURYIGHZ D\ VRI GRIQ) HYDGDWRQWDWW
\VHDP GMUD Z M DP XVHXP H SHUHQFH : HKRSHWH VXSSRUWVRXRQ
\ RXURXUOH QRVRQD VR VXSSRWFKDUDFWUGHYHBSP HONEXVWRREH
DEGI\VR\KRZ MWKRZ P XFK Rl DGLIHIHQFH\ RX DUHP DNQJ

7KL ¥ RINL BXEQKHGXQGHUD & UHHDW M&RP P RQV$ WWIEXWRQ1 RQ FRP P HUFIDAIFHQWH
P HDQL QWDW RXP D\ X\HDQGDGDSVWHP DWIUDODVERQ DV RXF HGVYWH DXWRWY/DQG
L @ BMDQ FKDQJ HVWDW RXP DNHWRWHP DWUDY
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+RZ Z HIRWKHH

7 KIVVRROMVKDUHV UHVRXUFHV DQG IQ RUP DURQ DERXWHYDGDWY) H] KIEW SWRI WDP V DQG
RWHUIQUMDWHV VR VXSSRUNFKDUDFWU GHYHBSP HQMQ FKIGUHQY P XVHXP V 2 XUZ RN
Z W FKDUWDFWU GHYHBSP HQVEHIDQ WURXIK D W QLEDQAIQYHWE HQVE, WH / [®
( QGRZ P HQWEWRNHIHG E\ WH $WRFIDWRQ Rl & KIGUHQY 0 XVHXP V' 7KH IQVHR HQN
WBUMG 1Q Z W D VHUHV Rl SOQQQI JWDQN WDWD@Z HG D JURXS R FKIGUHQY
P XWHXP VR H SBUH WH \RSIE Rl FKDUDF\WMU GHYHBSP HOQAD SURFHW Rl VXSSRUY
SHRS®I R FXGYD\WM \N@DQG YDOHVWDVKHS WHP EHSRVWHP HP EHW/RI WHIUIDP @4V

DQGFRP P XQUAV 7KHQ WH/ I® ( QGRZ P HQWDP SOHG \WDVEDQQQ) Z RINE\ IXQGQ) D
QHDWD 0 SRUARIRRI OU HUP SBP HOBMRQSURMFWIQZ IQMU

& KIGUHQY/ 0 XVHXP Rl SMAMEXU K KDVD BGQJ KMRUY RI XMQJ UHVHDUFK DQG HYDGDWRQ R

GHHSHQ RXU XQGHUABQGIQ) RI WH ®DWQ) DQG JURZ W \WDWKDSSHQV 1Q FKIGUHQY
P XVHXP V +RWMQJ D WDP RI IQMWDOUHVHDUFKHLY DQG HYDGDVRY DQG FRMERWDWY
Z W D QXP EHURI H[ WILEDOHVHDUFK IQAMMWMRQY Z H KRG H| SHUWYH 1Q BIDWIQ) \FIHQFH
SXE@® KHDGM RXWRI VFKRRO®DW)Q) HTXW DQG DFFHWEIN [Q HGXFDWRQ \RFIDO
HP RURQDABDLOQ) HDUWD FKIGKRRG HGXFDWRQ DQGP RUH :  H EUQ) WHVH VIRHQI WV\R
WH \RSIE Rl FKDUDFWUGHYHBSP HQAZ KIBI DOR GUDZ 1Q) RQH SHWWH ILRP  RXWGH RXU
WDP  Z HKDYH Z RUHG Z M FKDUDFWIUH] SHWWDVDGYMRY [P P HWHG RXUWHOHVIQ SURU
UHVHDUFK @MUDWUH FRQUXEMG Z M RWHUP X\VHXP V DQG HQJ DJHG RYHU YMRY
DQGFRP P XQW P HP EHWY/\R BIDUY DERXVWRXUGQHL KERUEYIHZ VRI FKDUDFWMU $ VSDUWARI
RXU P SBP HQBMRQ JWDQN ZH GHYHBSHG QHZ UHVRXUFHV IRU SIRRWSIQI DQG
HYDGDM WH RXWRP HV Rl WH H[ KIEEW DQG SURI WDP V GHWI QHG R | RAMUFKDUDF\MU
GHYHBSP HQW

7 KV VRROMYKDUHY DERXVIRXUSURFHW DQG SURYIGHV XVDE®! VRR® WDWRWHWY FDQ DGDSW
DQGDSSO IQWHIURZ QHQYILRQP HQN ;- HKRSH WHVH VRROFDQKHS VR QXUMUH RXUI HGY

DEIMV VR \XSSRWFKIGUHQ DQG IDP IV \R IR®Z WHIUGUHDP VDQG JURZ IQR WH EHW
YHWRQVRI WHP VHIHV ) XUMHUP RUH WHVH \VRROFDQERRWWH | HG/FDSDFW VR \MQRXU

VIRY DERXWWH [P SDFWRI WH Z RIN Z H GR DQG WH P IGRQV Rl @YHV \MDWRKICUHQY

P XVHXP VHQUEK HYHU \ HDU



KDWY/ WH\VRROIWRU

7KH \RRY 1Q WY \RROMZ IGKHS J DWHUDQG XVH GDVD [Q D \i \WMP DWE Z D\ \R DQVZ HU
TXHWMRQVOH

_OWKWRIXIGHDP XVHXP iDSSURDFK R FKDUDFWUGHYHBSP HQW
o : KDWD\SHFWRI FKDIDFWUGHYHBSP HQWP DWMUP RWMR RXUDXGIHQFH Wil 1
o +RZ GRHVRXUDXGHGQFH\BGIDERXVFKDUDFWUGHYHBSP HQW
o +RZ DUIHZ HDOHDG\ VXSSRWMQI FKDUDFWMUQRXUP X\VHXP ™

QRWP Q) FROIDXRXVIP SIRYHP HQW
o : KDVWDVSHFWRI RXUSWRIWDP H KIEMDUH HITHFWHO VXSSRWMD) RXUJ RDY!
o +RZ FRX@ ZH GHMJQDQG RUIP SUIRYH RXUSWRIWDP  H[ KIEMMR EHWMUVXSSRW
RXW RDW"

$SWHWP HQVRI DQH] KIEMSURI WDP  DJ DIQW¥KDUDFWMU UHBIYDQW RDY
o : KDVGRYMRYGIDUDERXVFKDUWDFWUWKURXI KWIVSURI WDP  H[ KIEW

o : KDWKDWARWMUMNGCR YMRY/GVSO\ IQRXUSUIRIWDP  H[ KIEWY
o +RZ GRHVRXUSWRIWDP H KIEMFKDQ H YM\RUWESHY/SHFWHVRQFKDUWDFWMU
o : KDVEHKDYIRUFKDQIHGRHVRXUSURIWDP H KIEMOVSILH'



KR WKRXG XVH WLV VIRROIW

H KRSH WL VRROMWZ IOEH XVHIXARUD Z IGH WDQJH RI SHRS®I Z MIQ DQG EH\ RQG WH
FKIGUHQY P XVHXP 1IHG 7KH P DWUDY DUH DGDSWEGI DQG FDQ EH VDP SEGIG DQG
UHP LHG IQ P DQ. ZD\V 6RP H JURXSV WDWP 1J KWIQG WLV Z RIN SDUIFXOWD YDADESG!
FRXGEH

e OXVHXP VMBI 0 DQ P XVHXP SUDFWMRQHWY/ \VNH RQ WH UHVSRQUEI®V RI HYDGDWY
WHILZ RINHYHQL WH P D\ QRVWKDYH DQH] WQMYH IRUP DAEDFNJ URXQG IQHYDGDURQ
7KH P DWMUD® [Q WY \RROMFRXG SURP RM HIIEHQR E\ SIRYIGQI HDG R JR

DQG RUHDM R DGDSW UHVRXUFHV WDWZ HUH GHWI QHG \SHFLLED® |RU FKIGUHQY
P XVHXP V DQG KDYH DOHDG.  EHHQ \MMMG DQG WHIIQHG :  H DOR SURYIGH J XIGDQFH
DERXVKRZ \R DQD®] HDQG XVH WH GOV RQFH MYFRBIFWMG

e ([\WLODCHYDEDWRY/ ( YHQL\ RX KDYH D VWRQI EDFNJ URXQG IQ HYDBDWRQ WHVH \RRY
P D\ EHXVHIXOAMBUD SRIQNZ KHQHYDGDMQ FKDUDFWUGHYHBSP HQAQ FKIGUHQY
P XVHXP V 94 \DYIQJ WP H RQ IQWMXP HQAFUHDVMRQ \ RX FDQZ RINP RUH FEVHOD Z W
\ RXUF@HQAQ RWHUDUHDV Z KIBI SUIRYIGIQ) WHP  Z WY GDV WiH\ FDQ HDVI® FRP SDUH
VRRWHUP X\VHXP VGRIQJ IP IDUZ RWN

e 0 XVHXP $WRFIDWRQV ) RUJWRXSV @H WH $\WRFIDWRQ Rl & KIGUHQY 0 XVHXP V \WH
P DWUD® IQ WV \RROMP D\ EH XVHIXQQ EXI@GHQ) WH | IHG/ FDSDFIW | RUFKDUDF\MU
GHYHBSP HQADQG HYDGIDMRQ ( 11RWWMR DJ J UHJ D\M GDVD DFUR/ MMV WDVKVH WHVH
P HDVXUHV FRX@ VXSSRWWDGDE®! WRY W@ DERXWIKMH FRBIFWH [P SDFWRI W1
ZRWN

) XQGHWY 6P IDWD 1XQGHW/Z KR DUH IQMUHVIMG 1Q HYIGHQFH DERXVWKH UHMLD RQWHU
IQVHVR HOAP D\ EH IQMUHVIMG [Q WLV \RRGMDV D UVRXUFH |RUP DNQJ WDWP SDFW
YME®! ) XWUH HIIRWWR GR P RUH FRP SUHKHQUYH UHVHDUFK RUHYDGDWRQ DERXVWMLY
WRSIE FRX@DORGUDZ RQWHHP DWUDY

& KDUDFWUUHVHDUFKHLY 7 KIVVRROME/ GHWI QHG | RUHYDGDUMRQ SXUBRVHV EXVNFRXG
IQVSILH I XUNHUUHVHDUFK” SDUEXOUD DERXVIHDUD FKIGKRRG FKDUDFWMUGHYHBSP HQW
7KH P DIRUW Rl H MAQJ UHVHDUFK DERXWFKDUDFWIUGHYHBSP HQATRFX\VHV RQ RGHU
\ RXW WDQ P RWMFKIGUHQY P XVHXP VVHUYH DQG Z H IRXQG WDWH[ MAQJ P HDVXUHV
Z HUH QRWDSSURSUDWM | RURXU\ RXQJ HUDXGIHQFHV 5 HVHDUFKHWY Z KR Z DQMR GIDUD
P RUH DERXWHDUD FKIGKRRG FKDUDFWUGHYHBSP HQWFRX@ X\VH RUDGDSWRR®IQWY
VRROMDVD WBLD) SRIQN

7KV @MY QRAH] KDXVIYH DQG Z H KRSH VR KHDUIURP  SHRS®I Z KR XVH RXUVRROMDERXW
KRZ \ RX DUHXVQJ DQGDGDSWY MRU RXURZ QFRQM WDQG QHHGV



KDWY/ 1QWH VIRROIWY
7KM\RROIVEURYIGHVD DQI HRI P DWUDY IGFGGIQJ

o &ROM W QARGXFWRUY P DWUDO DERXW HYDGDWY FKDWDWAWU GHYHBSP HQW IQ
FKIGUHQY/P XVHXP V

e 507 P DWUDY 7KHWH UHVRXUFHVNQFAGQ] XVHUWMMG GHIIQWRQV RI- FKDUDFWU
WUP VDQG REVHUYDE®! IQGEDVWRY/RI FKDUDFWUWDIW FDQEH XVHGIQP DQ Z D\ VDQG
DFURWP XU56I\VRRY

e (YDODMRQ \RRY $ XM R UAVRXUFHV IRU HYDGDWY SWRIWDP V DQG H| KIEEW
IQFAGQY
o 2 EVHUYDWRQSIRRFRY
o $ FKDWDFWU IRFXVHG\XUYH\
o QMYLEZ FUSWIRUDGX®VDQG FKIGUHQ
o ) XQ DFWMAV WDW HQHUDW GDVB Z KIB! IHH@Y @H D QDWUWDCSDWARI D P X\VHXP
YMWDEIQIRJDP H D VFDYHQJ HUKXQAD SXSSHWOMUDFURQ HW

o (YDADWRQ VXSSRWV: H SURYIGH J XIGDQFH DERXVWHYHU WIQJ IWRP GHFIGIQ) Z KIEK
WRROWR XVH W GHWUP 1QQ) KRZ P XFK GDW VR FR@IFWIR XMQJ WH VRRY' |RUGDW
FRGIFWRQ R DQDO] 1Q) GDWW DQG WKDUJ MZ M RWHW/WR [P SURYH \ RXUSUIRMFWDQG
FRP P XQEDW DERXWWVIP SDFW

e _5HGFWRQRRCS QHYDADWRUH BIFWRQVRRAYGHW QHGWR SURP RM RQJ RIQJ BIDLQQY
DQG FDQEH XVHGWIURXJ KRXW RXUHYDGIDWRQSURFHW

<RXCR12 7 (HHGWUHDGHYHU SDJ HIQWIVVRROMBIENDQG FKRRVH Z KDWY/ UHBIYDQW



+RZ Z HGHYHBSHG WLV VRROIW

H FUHDWG WL WRROWRYHU WH FRXUH RI P DQ P ROKV XMQ) WH IR®Z IQJ

DSSUWRDFKHV

[ MBDWWH UKHYIHZ @ H GUHZ RQ H MY UHVHDUFK DQG SUDFWFDOGRFXP HOBMRQ
DERXWKDUWDWFWUGHYHBSP HQW

SWFWRQHUZ MGRP ' H UHI XOWD J DWHUHG IQSXWURP P XVHXP  SUDFVWRCQHUW/MWH
SHRS®IZ KRP DNHDQGXQH[ KIEWWDQG SURI WDP VDERXVWKDUWDFWUGHYHBSP HQWV

&RP P XQW I0SXW: H HQIDIHG 1Q OAMQQ] DFWMEA DQG SIBVWIMAMG \RR® Z I
YMWRWDQGFRP P XQW P HP EHY RYHU SHRS®IZ HUH IQYROHG IQWIVSURFHW

SXWHF X\MH . HYH XMHG WH \RRO' IQ DXWHQMF FROM W Z KIBI GHYHBSIQI
FKDUDFWUGHYHBSP HQVEURI WDP VDQGH[ KIEWIQD FKIGUHQY/P XVHXP

SHSHDWG W] 0 XA6® CDW FRGIFVRY WMMG WHWH WRRO DQG XVHG WHP  1Q
P X@%56 P XVHXP FRQM W P DNQJ VXUH WH Z RX@ Z RN IRUWH Z IGHMASRWEGI
WQ HRI SHRSGIDQGP XVHXP SUIRWFW

7HDP \HO HHBFMRQ 2 XU SIRFHW IQYROHG |HT XHQNGMFXWRQY DERXWKRZ \R
SRVMRQ RXUZ RUN DQG DYRIG ID@Y QR FRP P RQ FUMIXHV DERXWKRZ FKDUDF\WMU
GHYHBSP HQMI I RWFDQEH RYHUD SUHVFUSWYH DQG FX@MUD@® IQVHQMYH




$ QRWIDERX\WLRU

7KH GD\'B FRBIFVRQ \RRY 1Q WY \RROMEBRN GLIHIHQAIRP  Z KDWWRP H SHRS®! H] SHFW
ILRP  HYDGDMRQ P HWRGV* DQG WDWY IQMMRQDO7 IDGMRQDAHYDEDURQ VRRO RIWQ UHO
RQ YDEEDWG FDBIV DQG P HDVXUHV WDWERN @H \WIQGDUE] HG WV © KIB! WHUH DUH
WP HVZ KHQWHVH DSSURDFKHVP DNHVHQUWH RXUDSSURDFK GLLIHW/I RIWHYHUDQHDVRQY

H Z DQAHYDADWRQ R EH D VHDP ®GMW SDWRI WH P XMHXP  H SHUHQFH & KIGUHQY/

P XWHXP V DUH GHMJQHG R EH MR\ IXO HUDJIQ) DQG RSHQ HQGHG 2 XU \RRY
HP EWDFH WDWHWRV VR HYDGDMRQ | HHY QDWIDODQG XQREWKMYH QRWE@EDORU
H WDFWYH

H HOIYDW \ RXQ) FKIGHQY ZD\V Rl FRP P XQEDWY 9D@DWG VFDBNV DQG

IRKF\WUHG DWHWP HOW RIWWQ GRQWFDSWIH KRZ \ RXQJ FKIGUHQ WIQN |HHODQG
H SUMW WHP VHOHV 2 XU \RR® X\H REVHUDWRQ DWDQG P DNQJ SO\ DQG

FRP IRUDEGI FRQYHUDMRQY \R JDWHU QWKW 1Q GHYHBSP HQB® DSSURSUDWM
ZD\V

H SURM/H SGWDOP DQG FX@MUDOUHVSROMYHCHW $V Z HOWKDUWH P RWH 1Q WH

XSFRP IQ) SDIHV Z H GRQWEH®IYH WHUHY RQH dlJKWZ D\ \R GMSO\ FKDUDFWU
5 DWHUWDQXMQ) VRROWDWP HDVXUH DI DIOWD Q) ®1 P HWE RXUDSSURDFK DIP VR
QM YMRUE RZ Q XQGHUAMIQGQIV R FKDUDFWIUDQG Z HBRP H D Z IGH IDQJH R
SHYSHPWYHV

2 XUX@P DWW J RDAVEIDLIC) DOG XVAW 7 KHVH VRRO'DUH P HDQWR VXSSRUNH GIFVRQ

VIRY WA FROUDXRXV [P SURYHP HQWDQG P HDVXUHV Rl WH [P SDFWRI P X\VHXP

H[ SHUHQFHV 7KH HP SKDWRQRQJ RIQI GDWIQ) P HDQVWH\. RIWWQKDYH D GLLI HIHQW

DQG P RUH TXDOWMYH YIEH WDQ VRP H WDGMRCDOHVHDUFK P DWIUD®' 7 KDWGRHWQW
P DNHWHP GW W RUIRXV MP DNHVWHP P RUH XVHIXQQWH GD\ VR GD\ SWDFWFH RI

P XVHXP V



2 XUDSSURDFK VR FKDUIDRWUGHYHBSP HQN

GHOMEV EH@HIV DQG H] SHUHQFHVMVKDSH YIIXD@ HYHW DVSHFVRI RXUDYHV IQFGGIQ) RXU
Z RINIQP XVHXP V:  KIB WDWFDQ®IDG R XQQMMRCDEIDVDQG @ MMRQY EUQJ IQ) RXU
Z KRG VHOHV\R WH Z RN Rl FKDUDFWIUGHYHBSP HQADQG W HYDBDURQ FDQ DOR KHS
P DNH WH Z RIN EHWMU DQG KRQRUWH H[ SHUHQFHV WDWMDYHOZ M XV ' XUQ) RXU
SOQQQI JWDQMRP WH/ I® ( QGRZ P HOAR KIGUHQY0 XVHXP Rl 3MMVEXU K GHYHBSHGD
SRVMRQ SDSHUDERXWKRZ RXUO XVHXP  Z RX@ DSSURDFK FKDUDFWUGHYHBSP HQA7 KV
SURFHW IQYROHG GMWDVYUH UHYIHZ DQG UHIBIFMRQ DP RQJ 0 XVHXP \MBIl DERXWKRZ RXU
P MMRQ DQG YDGHV DO QHG Z M FKDUDFWUZ RUN %4HFDXVH RXUYDGHV KDYH IQ GHQFHG
WHZ D\ Z HGHYHBSHGWIMVRROMZ H\VKDUHVRP H KL K@ KWKHWH

' HIQIQ) FKDUDFWMU

H EH@AYH WDVID SHYRQYFKDUDFWIUYZ KDWFHQMUWWHP IQWHILEZ RUGS IQI GHQFIQ) WH
ZD\VWH DSSURDFK \MXYDURQV DQG P DNH GHFMRQV WHU IQMDFWRQY Z W SHRSGI
DQP D DQG WH HQVILRQP HQADQG WHIUIQQHUMBWY DQG IQMOURQY :  KIBI WH QRURQRI
FKDUDFWUL XQYHWDOMKDV QR MQI ® DJ UHHG XSRQ GHIIQMRQ & KDUDFWUL FRQM W
GHSHQGHQWDQG RXU XQGHWABQGIQIV Rl FKDUDFWIU HYRGH WURXJ KRXWRXU @HVSDQV
( GXFDWRCDOH] SHUHQFHVWDWRFXVRQFKDUDFWUSURYIGH GHYHBSP HOBARSSRUNMQUEAN
| RUSHRS® R BIDU DERXVEL HIHQWDGHVDQG FKDUDFWUADIW SUDFWEH
EHKDYIQJ 1QZ D\ VAWDVWHQDFVWHRVH WD
DQG HQJ DJ HIQFUMEDONICNQ) DERXVZ KDW
HEP HQWRI FKDUWDFWUDUHP RWIP SRUBQMR
WHP DQGKRZ WIVYDUHVEDVHGRQZ KHUH
WH\ DUH Z KDW/KDSSHQQJ DQGZ KRWH\
DUHZ M ) RUMH SXLSRVHVRI RXLZ RIN
Z HFR FUHDWGWH IR®Z IQ) GHIQURQRI
FKDUDFWU

HGH .QH FKDUDFWUDVD VMR
DWUEXWVWDWP DNH\ RXZ KR\ RX DUHDQG
P RAYDWIWHZ D\ VA RX DPWRZ DUGVA RXWHD
DQGRWHWY/

91 MR RD

$V SDWRI RXUSRVMRQ SDSHU Z H GHFIGHG RQ WUHH JRD® IRUWH H[ SHUHQFHV Z H
GHYHBS : H KRSH WDWYMRWY ZI©® H S®WH H DP SBV Rl FKDIDFWMU  SUDFWFH
FKDIDFWIONG DQG ~ UHIBIFVRQKRZ WH\ Z VK R HODFWFKDUDFWMUQWHILQYHV 0 DQ. Rl
WH RRYIQWIVGRFXP HQNHQDE®I XVVR P HDVXUH WHVH WUHH WIQD V



SHY/SHRWHVHP EHGGHGIQWIVWRROIW

%HBZ Z HRIIHUML \WOWP HQADERXVIWNH EHEH VDQG YDBHVHP EHGGHG WURXJ KRXVWKLY
VRROMERW | RUMH SXISRVHVRI VHD UH BIFVRQ DQG VR EH WDQUSDUHQWRUUHDGHWY DERXW
WH SRIQNRI YIHZ DQG SHYSHPWHVWDWOI RWP HG GHYHBSP HQMR! WIVGRFXP HQW

e 7KHWH IV QR RQH dlDKWZ D\ \R EH RQH éFRUMHFW GHIIQURQ RI FKDUDFWU QRURCH
GHIIQWH @MR! [P SRUBQAFKDUDFWUWDIW 0 DQ. FKDUDFWUHGXFDWRQ SUR] WDP V
IQFOGIQ) WRVH WDWKDYH EHHQ YHY  SRSXOUDQG IQ GHQWDO KDYH EHHQ FUMEL HG
IRUSXVKIQ] QDUDWHVIURP GRP ICDQAFRP P XQWAV DERXWZ KDWI RRG FKDUDFWULY
DQG BR\ @H R GRIQ] WH Z RIN Rl FUMFDOUHIBIFMRQ RQ KRZ DQG E\ Z KRP
FKDUWFWU FRQFHSW DUH EHQJ GHIIQHG IV FUMEDOR DGGUHWQI SDVWWKDUP V DQG
P RYIQJ IR DWGIQP RUHUH BIFWH DQGFX@MWD® DIIILP 1Q) Z D\ V

e /DQIXDIH FXG@MWH SHURQDO H SHUHQFH DQG P DQ  RWHU IDFWRWY \KDSH
FRQFHSURQV Rl FKDUDF\WMU DQG FKDUDFWUWDIW 7K1 SO\ V RXWQ KRZ VRP HRQH
P L KWQMLDQ H WHIURZ Q EHEHIV DERXWFKDUDFWUDQG KRZ WH\ P 1J KWRX\E DGO
H[ SUAWFKDUWDFWMUADWIQVRFIDG-RQM] W

e  &KDWDPWMUY QRWABME MHTXIUHVRQIRIQ) Z RINVR GHYHBS & KDUDFWUFDQ FKDQI H
RYHUWH @HVSDQ EXWDOR P RP HQMR P RP HQWS FU 1Q DQ XQNQG Z D\ 1Q RQH
IQWBQFH VKRXG QRW HDQWDWRP HRQH IV OEH®IG DVEDQXQNGQG SHURQF 0 XVHXP V
FDQFUHD\M RSSRUMQUEN RUH| SHUHQFHVDQG BIDLIQ) EXVIDOR | RUGIDEJ XH DURXQG
FKDUWDFWU 7 KV IQFGGHV GID®J XH Z M RWHWY DVZ HODV IQMUDAGED®] XH DQG \VHD

UH BIFVRQ



e $\SHFW Rl FKDUDFWUDWH P HDVXWDE® EXWQR P HDVXUHP HQMKRZ V WH Z KR®I
SIEVWUH 0 DQ' DVSHFW RI' FKDUDF\WU DUH QRAWREVHUYDE®! VR RWHWY Z KHQ Z H GR
REVHUYH ZH DWH DZD\V JDWHUQ] D VQDSWKRWRI FKDWDFWMU WDWHU WDQ D
FRP SUHKHQUYH XQGHUAMBQGIQ

o« (YDGDWRQ ZRW LV IQMIWD® WAG WR WH P XVHXP &/ EIRDGHU Z RIN DQG \KRXG
HP ERG DSSURDFKHVWDWDUH M QHU MAF Z MK Z KDWY KDSSHQQJ 1Q RWHUDUHDV RI
RXUSWDFWH ,Q RXUHYDGDMRQ Z RUINDW&0 3 WLV IQFAIGHG EHIQYD SO\ I XOFHQMUQ]

WH SHUSHFWHV Rl RXUYMRY IQFIGQ) \ RXQ) FKIGHQ DQG WIQNQI GHHS®
DERXVHT XIW DQG MVEH

e ( YDODVWRQ \KRXG EH IQRWP HG E\ UHVHDUFK DSSURDFKHV DQG J XIGHG E\  UMVHDUFK
HWIEV EXWAKRXG DOR Z RUINZ HBQ SUDFWEDAFRQOM W 2 QH VKRX@ QRWOHHG WDIQIQ)

1Q UAVHDUFK RUHYDGDWRQ RUD OU HWDP Rl HYDADWRY VR HQI DIH P HDQQI IX® 1Q
WIVZ RN

<RX Z I@HH \RP H Rl WHH EH@V UHIBIFWG 1Q WH Z D\ V IQ Z KIEK Z H IQFGIGH YMWRU
SHWSHRPWHVRUP HP EHU FKHFNQJ f IQFIGIQ) DWNQI YMVRY/WR IDP H Z KDWFKDUDFWU
WDIWP HDQWRWHP RUZ KIEK WDIWIHHAP SRUBQARWHP IQ\VRP HRI RXUMRRY <RX Z IO
DOR VHH RSSRUMQMAV | RUVHD UHIGIFMRQ RQ P DQ. Rl WH IGHDV IQFGGHG 1Q RXUEH®H
WP HQW 1Q RXU ((YDGDVWRU 5HIGIFWRQ 5RXWH DQG WURXJ KRXWRXU GDV® DQDOWY
JXIGH@HV : H KDYH FKD@IQJ HG RXWHOHV R P DNH DV P XFK Rl WLV Z RUN DV SRWEGI
\KDWH DE®IDQGHGMPEGIE\ RWHWY/Z KRP D\ Z DQAVRXVH W

Q\VSM Rl WHWH Z D\ VRI HP EHGGIQ! WHWH EH®HIV IQR RXUHYDGDWRQ Z RIN Z H DOR
DFNQRZ GIGI HWDVWKMH Z RUINIVRQI RIQJ DQG QRWZ MRXWIP MIMRQVDQG E@G VSRW ( YHQ
Z KHQZ H YDOH\RP HWIQ) GHHS® Z HFDQWRUGRQWWDE D\ VIMH R P HHVWRXUD\SILDURQY
IQHYHY P RP HQAS VZ HFRQMXH VAYIQJ \RHP ERG\ RXUEH® VIQWHZ RUNRI FKDUDFWU
GHYHBSP HQADQG HYDBDMRQ Z H FRP P MYR RQIRIQJ) ®IDWDQI DQG UHBIFMRQ DQG BRN
IRWZ DG \R GDWIQ) IIRP RWHWY/HQI DI HG IQWIVZ RINDVZ HO:  H ®RNIRWZ DUG R\ RXU
IQSXWZ KIEK Z IGKHS XV UHYMH DQG P SURYH WHVH UHVRXUFHV DQG RXUIXWMUH Z RUN <RX
FDQUHDFK XVDVHYDGDMRQ# SMVEXL KNGVRU




























































































































































































































































































































































