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7KH%OH $VDV3WIRMPMYD  F  QRQ IRUSWRI MUHI DAMUHG LQ VIKH 8 QWG VIV %6XH $VDV
%% LV FKIHI® GHGLFDWG VR FUHDMQJ VXWRIQDE®! |RRG VA WP VROMRQV Z IMK YX@HLDE®!
SRSXMMRQV FRQMEXWQJ VR IRRG VHFXUW WHVIQHQR\ DQG HFRQRP LF LQGHSHQGHQFH : H WKG\
WKH SUH H[ MQJI FKDEBIQI HY VR QXWIMRQ 1DLP 1QJ DQG JURZ IQJ IRRG LQ HDFK GRFDWRQ EHIRWH
LIOWRGXFLQJ VDLBRUHG VROMRQV GHVLI QHG VR RYHUFRP H WWH VSHFLLE REWF®V | DFHG E\ WKHVH
YX@HWDE®! FRP P XQMHV : H UHVSRQG VR QHHGV FUHDW FX@XLDA DZ DUH DSSURDFKHV DQG

HP SRZ HUFRP P XQIW P HP EHU/ VR FROQWROMHLUKHD®K DQG |RRG A WHP

© H EH@HYH HDFK LQGIIGXDOIDP 1® DQG FRP P XQIW GHVHUYH DFFHW VR RFD® JLRZ Q

LOH SHOWLYH QXWIHQWGHQWH IRRG 7KH SUP DU EHOHIIW RI VXSSRUAQJ |RRG VHEXUW WKLRXJIK
D KDQGV RQ WDIQIQJ FHQWIUDH P P HGLDW DFFHW VIR ®RFD® SLRGXFHG QXWIHQWGHQWH IRRG
NQRZ BIGIH VKDUQJ DQG FDSDFIW EXLAEIQ) WDWZ LOIP SLRYH KHDOM DQG UHGXFH GHSHQGHQFH
RQ DIG DQG P SRUN 6HFRQGDU EHOHI W LQFOXGH HFRQRP LF WIP X@MRQ E\ NHHSLQJ P RWH

P RQH FLLFXOWQ RFD® QXWIHQWGHQWH IRRG DQG YDOXH DGGHG JRRGV VP DEXVIOHW
GHYH®RSP HQW
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"QQRYDVRQ Z IMKLQ ViKH DI UEX@XUH VHRVRU FUHDVWAV RSSRUMXQIW VR LDGLED@® FKDQIH ERVK VKH
HFRQRP LFV Rl VP D@VKDUHKR@HUI DLP HUY DQG KHS FRP EDWIKH GIDGLQI FDXVHV Rl GHDVK

Z RUBZ IGH KXQJHUDQG P DIXWIMRQ 0 RWASDUN Rl VIKH Z RUTS DUH P SDFWAG DGYHU/H® E\

FQP DM FKDQIH DQG GIVDWHMUY P DNLQJ MIQFUHDMQI ® GLLLEX®M RUVXEVMMQWDQG VP DD
VKDUHKR@HUI DLP HUY VR SLRYIGH |RUVKHP VHOHV DQG KHIUFRP P XQIMHY 7KLV IV DOR WKXH IRU
VP D@ DLP HW/ VR JLIRZ QXWIHQWGHQVH IRRGV 1Q D Z D VIKDWHI I HPAYH® 1LJ K\WI UIHHQKRXVH J DV

HP DMRQV 7KLY KDV BIG VR D LHGXPURQ LQ WH YDUHW RI FLRSV DQG \ IHGV 7KLV SLIRSRVDO
SURYIGHV DQ DSSURDFK VR KH® FRP EDWERW DI® HOW VIKLRXJK D VIP S®i IDLP LQJ SDUDGLIP VKDW
VXSSTHV VSLUX@D WRXJK D FOP DWW LHVSROME®! P HWKRG VKDWGLDVWIFD@® LHGXFHV

JUHHQKRXVH HP DMMRQV Z KI®! VXSSOLQI D QXWIHQWGHQVH |RRG VXSS®P HQBCOZ WK D FRP SGMW

QXVMRQDOSLRI LB VR VFKRRY  SDUAPHURWI DQL] DWRQV DQG EXVIQHWHV

2 XUDIP DWFKH %OXH $VDV 3 IRMFW 9 1V VR KH® SURYIGH VXWILQDE®! | RRG VROMRQV Z K
YX@HWDE®! FRP P XQMHV 7KLY SUIRSRVDOZ LAWIQWRGXFH D SIRMPWSRQVRUQI VKH GHYH®RSP HOW
Rl D &RP P XQIW %DVHG 2 W DQ DMRQ LQ 8 JDQGD DV WH [ LUMVSLLX@OD IDWP 1Q IKH FRXQW  iKH
6SLLXAOD' HYHRSP HQWQWIXW 6' " 7KH %$ GIDGHUVKLS WIDP  Z [@GHYHRS 6' ” RYHUD VE R

\ HDU/ VR IX@ VFD®! SLRGXPURQ DQG EH SRMROHG VR Z RIN Z WK VFKRRE DFLRW 8 JDQGD "Q
DFFRUGDQFH Z WK VlKH 8 JDQGD 1 XWIMRQ $FMRQ 3MQ 81$3 IRU VHH QON 1Q
DGGHQGXP SDUH ZH DWH Z RINQJ Z IMK VKH * RYHUQP HQWR GHYH®RS WIQGDLEL DMRQ RQ
WKH VSLUX@OD DQG GHYH®RS FDSDFIW VR Z RUN VRI HWHU MR DFKLHYH KH FRP P RQ JRDY : H DOR

Z L@SDUHUZ WK RU DQL] DARQV VR HOKDQFH SXETF DQG SUYDW IRRG SLIRIWDP V' SURYIGH WKH
VXSHURRG VR WMRVH LOWMUHWMG DQG SLRYIGH D UHJIRQDOADIQIQ) FHOWAU 6' ” Z LaWBQG DV D
SOMRLP VR EUQJ VRIHWHUD QHZ SDWDGLIP RI IDLP Q) KHDMK DQG QXWIMRQ DQG

HOYLLRQP HQVIBOEHQHI LW RI SOQWEDVHG SLRWALQ UFK  QXWIHQWGHQVH VSLLKARD / DWD WKLY Z L@
FUHDWA DQ DZ DUHOHW FDP SDLJQ EDVHG RQ VIKH FRQUOQXIQJ UHVHDUFK DQG RYHULIKWZ VK RXU
SDUHUVFKRR® DQG FDVH WKGLHV

$V6' " JURZV DQG SDUQHUKISY H SDQG % Z LOXWI] H 6' * VIR FUHDWA D * LYH %DFN 3URJLDP

* 8 ZKLFK Z L@EH FRUDHUARQH RI ULHVHDUFK. FDULHG RXWMKLRXJIK VKLY SLRMIFW* %3 Z LD
SDUHUZ MK VFKRREY GXUQJ 3KDVH ” E\ EXIEBIQJ DIUHHP HQWEDVHG SDUADHUKISY Z KHUH 6'
Z L@IOWD@DQG EXLAE VDQVIU GUONQI WIMRQV LQI XVHG Z MK VSLLKX@OD GDIO® VR SLRYIGH IKH
VXSSGIP HOWOQ D EIR DYDIME®I Z D\ VR WH WXGHOWSRSXOMRQ ' XUQJ FROWUXPURQ RI ViKH SLERW
DQG LQMDOH SDOMRQ ZHZIQIWRZ VR ZRINZ MK VFKRROYDQG  VHBIPMG LQGLYIGXDEY DV D
FDVH WXG\ RYHUWH IlUMW P ROWV 7KH* 93 Z L@EH X\ HG DV WH IRXQGDWRQ RI WKH
UHVHDUFK. FDULHG RXVWR GHP ROWADWA WKH HITHPAYHQHW RI VKLY VXSHU RRG LOVR FRP EDWQJ
LAHWHV DQG P DXWIMRQ $V 6' ” JLRZ V DQG WKH SDUAHU/KLSY H[ SDQG VR SLRYIGH [ LQDQFLDO
VXWRLODELDN VR VIKH LOWIMMRQ VR Z LAWKH * %3 8 W LQJ WH LQIRWP DWRQ JDVKHUHG ILRP WKH
VFKRR® DQG FDVH WXGLHV WKH * 93 Z LMWDQVIMRQ VR RIIHUVP D@ LDQW VR [DP HY/ 7KHWH
JWDQW Z LOKHS HWREQK WHLURZ Q EXVIQHWHVY HQDE®IG E\ 6' "V WDIQIQJ DQG H[ SHUAH R
FUHDW WHLURZ Q VSLLKX@QD I DLP V RUYDOXH DGGHG JRRG EXVIOHWHV
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$V UHVHDUFK DQG SLRIWDP V KDYH VKRZ Q VP D@VKDUHKR@GHUDQG VXEVIMMQW DUP HU/ DUH

P RWADGYHU/H® DilHFWG E\ FQP DWW FKDQIH DQG Z LFROWOXH VR EH VR HVSHFLD® 1Q
@RFDARQV VXFK DV 8 JDQGD Z KHWH KLIK SHIFHQWBIHV Rl P DXWIMRQ UHP DIQ GHVSIWM
DYDIDELON RI @QG DQG | HUAB! VRIO 7KLY 1V TXDQWLHG P RWH[ FHSVIRQD® LQ LQI DQWP RV
DQG GHDW DP RQJ FKLGBHQ XQGHU ~ SRSX@MRQ XQGHU P ITIRQ

o 7KH IWHYHUAE®! HIIHFW Rl ZDWMGQHW  XQGHU

o 7KH LWHYHUAE®! HITHFW Rl WKQWAGQHW XQGHU

o VXITHUQJ ILRP DQHP LD DQG XQGHWZ HIKW

6SLUX@OD LV DQ H| FHSWRQD® WERE®! VFDDE®! DQG VXWILQDE®! P HWRG VR SLRYIGH DQ
DYHQXH IRUFRP EDAQJ VIKHVH D@VRR FRP P RQ DI® HQW DV Z H@DV EHFRP H D GHP ROWDMRQ
SIRMPW/R EH LHSTFDWG LQ P DQ\ LHILIRQV | RURYHD@KHDOK DQG VR VHUYH DV HP HUI HQR\
QXVHQW Z KHQ GVDWHMUVINAY 7KH P RWWX@HLDE®! DUH KHDYL® LHIDQWRQ RQ JRIQJ IRRG
DIG VKLV LV WKH GXUQJ DQG SRWGVDWMU <HWSRYHUN LV DQ RQ JRIQI GIVDWMU DV VHHQ
WURXJIK VIKH HIIRUM RI P DQ\ DI HQFLHV DAMAP SWQJ VR FRP EDVWAKH VX1 1HUQI IMFUHDWAY

+ RZ HYHU FQP DM FKDQIH Z LFRQWOXH VR P XGAS® WWHVH FKDAIQIHV WKHUHIRWH Z H P XWW
@RN |RUXQLT XH WIFKQLT XHV LQ WH QHDUWALP VR FUHDVW VIKH P RWAFRP SUHKHQWLYH VROMRQV
SRWIE®! IRULP P HGIDW LHVSRQVHV DQG RQJ WLP 1P SDFW $W/$ Z H EH@HYH LV LW

LP SHUDWYH VR LQYHWQ VROMRQV WKDWXVH VSDFH HI [ LFLHQWD DQG HI I HPAYHO VR JWRZ WKH

P RWMIQXWIHQWGHQVH | RRG LQ GRFDWRQV VR FUHDVWA VKH P RWMP SDFW

8 JDQGD VXIIHW/ ILRP D KLJK SRYHUN DWW @MQI RQ BGW WKDQ GD\ DFFRWGLQJ WR
UHFHQWWXGLHY 8 JDQGD LV DR SRVIMRQHG VR EH LQI OXHQWDODQG WRE®! | RUFH 1Q WKH UHILRQ
RITHUQJ VXSSRUMR QXP HURXV VXURXQGIQJ FRXQWIHV "WV DOR KRP H VR VHYHUDOLHI XJ HH
FDP SV : H DUH FUHDMQJ SDUHUKISY Z VK WRVH Z KR RSHUDW DQG 1 XQG VIKH SUYDW DQG
SXEQF VFKRR® WH UHIXJHH FDP SV DQG RWKHUIRRG SURJWDP V VR VHH KRZ Z H FDQ HQKDQFH
WH QXWIHQWYDOH RI KH IRRG DQG RUWH Z DIMUVIKH\ SLRYIGH 7KLV Z L@EH WKLRXJIK
FRQAWR@IG VDQMIU GUONQJ WIMRQV RUELR |RUMIHG IRRGV VXFK DV P Dij H I&RXU

VWi QRRNV |RUFUHDYH P HIKRGV VR SLRYIGH [P P HGIDW DQG ®QJ WALP VROMRQV : KL®I RXU
DIP LV VR FRP EDWP D@XWIMRQ DQG XWI H 6' ” DV D P HDQV VR DFKLHYH WLV Z H DOR Z DOWR
@RN DWiKH BRQJ WALP [P SDFW Rl P DEXWIMRQ RYHUWP H : KI® WKH SK\ MIEDOLP SDFW RI

P D@XWIMRQ DSSHDUVR EH VIKH P RVMAQRWEHDE®! WWHUH DUH DOR GRQJ WMLP GHWIP HQVRO
HITHFW RQ ERW FRJQIM¥YH DQG HP RWRQDOFDSDFIW 0 DA@XWIVIRQ VD IRWP RI WDXP D $

FRP SGMA QXVWIMIRQDOSLRI LGB! P XVWEH P RUH VKDQ FDRUHY  ROH LV VMGHWOHG VR VXITHU
WURXJ KRXWIKHLU @QYHV Il @FNLQJ VIKH QHFHWDU QXWIMRQ VKLRXJ KRXWWKHLU FKLGBKRRG
UHVX®AQJ 1Q WXQWIGQHW LQ P HQVDOGHYHRSP HQWDV Z H@DV SK\ VIFDO 7KLY FUHDVWAV D F\ FO
WDWZ L@VBNH J HQHUDWRQV VR RYHUFRP H $V HDFK J HOHUDVRQ EHJLQV Z IMK D VRAG QXWWIVIRQDO
SWRILB! WHUH Z LOEH D UIHGXPURQ LQ FRWV DQG LQ LOFRP H ®RWVLP SDFWQJ WWH * ' 3 Rl

8 JDQGD RYHUWP H
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7KH * RYHUDP HOWRI 8 JDQGD KDV VHYHUDOSRAELHY DQG SLRILDP V VR VXSSRUARSWP DO
QXVMRQ 7KHVH LOFOXGH | RUAI LQJ VHBIFWAG IRRGV ELHHGIQI FLRSV VR LOFUHDVH QXWWIVIRQDO
YDO(H SLRYIGIQJ VXSS®P HQW DQG RITHUQJI LQIDQWDQG \ RXQJ FKLAS [HHGLQI SLRIWDP V
DFFRWGLQI VR WH &' & 7KH\ KDYH VDNHQ VDP SGVV | LRP KRXVHKR@V DWMP SWQJ VR

P RQWVRUP LELRQXWIHQW WXV LQ LQI DOWDQG \ RXQJ FKI@S 1HHGIQ) : KL®! WKHUH KDYH EHHQ
IP SUIRYHP HQW Z H EHQHYH MZ L@VNH D P RUH LQQRYDWYH DSSLRDFK Z RINIQJ Z VK WH

0 IQMM RI ( GXFDARQ + HDOK DQG DJUEX@XLH VR P DNH WKLY VXSHURRG P RUH UHDGLO
DYDIME®! VR FRP EDAQXVWMRQDOGHI LFLHQFLHY VKDWDLH VIKH ®IDGLQJ FDXVHV RI FKLGS DQG

P RWKHUDI® HQW : H DWH LQ FRQYHU/DARQV Z MK VIKH O LOMA RI ( GXFDWRQ VR Z RUIN Z VK D@
VFKRR® DFLRW 8 JDQGD DV Z H EXI@ 6' ” VR FDSDFIW :  H DUH LQ WH LQMDOSKDVHV R
FROWUXPQJ WWH LQI DWAKPWIUH | RURXU SIERWGHP RQWADMRQ Z KHWH Z H Z LGEH DE®! VR
VXSSRUN  VFKRR®Y LQ WH ) RUAB RUBOUHILRQ DRQJ Z MK D GLYHU/H VDP S@QJ IRUD FDVH
WG\ 7KWRXIK H MAQJ WXGLHV DQG LOWIMRQV KHUH 1V HYLGHQFH WWDWVSLUX@QD KDV

T XDQWI LDE®I QXWIHQWGHQVIW VR KDYH D @WAQJ DQG JUHDWIP SDRARQ VIKRVH VXI THUQJ 1LRP

P DOXWMRQ

7KWRXIK WH 6' ” SLEWFHOWIU %65 Z LEH SRUMRQHG VR SLRYIGH RQ JRIQJ WDIQIQJ |RUVIKH

H SDOVIRQ RI IDLP 1QJ VSLLX@OD | RUSHU/RQDODQG FRP P HUFIDOSLRGXPURQ L1Q VIKH LHIIRQ 2 XU
UHVHDUFK. FOIDUD LA\ADWAY WH P DUNHW RUKHD®IK | RFXVHG IRRGV H[ MV Z KIB! VIKH

DZ DUIHOHW RI VSLILK@QD IV &RZ 6' ” Z L@DOR P DIQVIBQ D P DUNHWDQG DZ DUHQHW FDP SDLIQ IRU
RXUJRYHUQP HQVDODQG |RRG DIHQR SDUAHUKISY 7KLY FDP SDLIQ Z L@ RFXV RQ IKH
QXVMRQDOSLRI LG Rl VSLLX@D DQG WH VSHFL LE KHDOK SLREGP V IMKHSV DAIYIDWM 7KURXJIK
WLV Z H Z L@KDYH \MH SOMRLP DG KHDOK LQGLFDVRUY VIR FRGIFAYHO P RQVRUVKH RYHLD@®
VXFFHW Rl VKH DGGIMRQ RI VSLUX@OD LOVR VKH IRRG VW VWMP  DQG IRRG SLRILDP V

7KL LOMDWYH FUHDWAV D QXVWIHQWGHQWH |RRG DQG VXSSGIP HOADWWH IDLP BIYHO: RUNQJ
Z W ERW 1 DARQDO WXJ $XWKRUW DQG WH 8 JDQGD 6VQGDUGY ¥RG\ 6' " Z LOEH WH [ LULW

VSLLK@QD IDLP 1Q WH FRXQW VR SURYIGH WQGDUGL] DMRQ DQG LHIXMMRQ RI WH VXSHURRG
$V D P HMRG \R SLRYIGH DGGIMRQDOIQIRLP DARQ IRUWXG\ %85 Z L@EH Z RINQJ Z VK D

VDP S@QJ RI LQGLYIGXDY Z KR VXIIHUILRP VSHFLLE DI® HQW RYHUD P RQW SHURG \R

P RQVRUUHVX@V 7KLV LQIRLP DARQ Z L@EH SLRYIGHG VR SDUADHU DI HQFLHV DQG WWH SXEQF



6SLUXQOD LV DQ HIIHAYH VRRODJI DIQWAD LHHQKRXVH JDV HP DMMRQV 7KURXIK SKRVR QUKHWLY
RQHDFWLH RI VSUWX@ODFDQ UHP RYH  VRQVRI &2 SHUGD. 7KIVWBQGVVREH [ [ PRWH
WDQ VAULHWUDOS@QW %85 | RFXVHV VROMRQV VIKDWDLH FQP DV VP DUADQG ®IDG VR D P RUH
KROMED® KHDOK\ LQGLYIGXDODQG SOQHW WL LP SHUDYH WDWZ H FUHDW QXWMRQ DQG

DJ UFXOUH VROMRQV Z WK D IR DUG WIONQJ FTP DWW VP DUADSSLRDFK VR FRP EDWQJ FQP DM

FKDQUH

© HZL@DAR EH IRFXVHG RQ FUHDWQJ DQG GHP RQWADMQJ ViKH P DUINHWYLDEL@N [RUFRP P HUFLDO
IDLP V1Q 8 JDQGD 7KLV Z LOEH WILRXJK FUHDAQJ 9%6XMOHW VR YXMOHW % % RSSRUMQMHV
ZIVK 6' ” 6DV DUH GONHG VR P DUNHWUHVHDLFK VIR HQVXUH KDWS DUADHU/KLSY DUH P DGH VR
IXUMHUWKH [P SDPARI RYHUD@KHD®K DQG Z HADHW | RUVXWBLQDE®! DQG P HDQLQJ I XOLQFRP H

7KLV SIRSRVDOVHHNV 1 XQGIQJ ILRP GRQRUDJIHQFLHV |RFXVHG RQ DABIYIDWQJ VKH LP SDFW R

P DEXWIMRQ DQG KXQIHUSUP DU® RQ FKIGUHQ P RWKHUY DQG WKRVH LQ YX@HUDE®

FRP P XQMHV 1Q 8 JDQGD E\ GHYH@®RSLQJ D 6SUKAD ' HYHRSP HQW QWX DV DQ LQQRYDWYH
DSSWRDFK VR SURYIGH WDLQIQIV DQG HGXFDMRQ | RUUHSTEDWRQ DQG RSSRUMQMHY 1RU

H[ SDQVIRQ KLRXJK SDUQHU/KLSY "WZ L@VHUYH DV EXHSUQW RUVSLUX@QD GHYHRSP HOWQ WKH
FRXQW! DQG LHIIRQ WKLY SIRWSLRMIPWZ LGOEH P SGP HQWMG RQ  DFUHV MWWRXWIGH RI ) RUV
3RUMOS JDQGD : H Z LADAR EH VHOIPMQJ D LDQGRP SHRS®1 Z IMK GLYHU/H KHDOK
FRQFHUQV VR VINH SDUMOQ D KHDOK WXG\

o 3LERWBLRMIFWZ KIEK Z LEH EDVHG RQ SIRYIGIQJ DQ LOQRYDWYH VROMRQ VR P DXWIMRQ
Z WK VSLLK@QD VHH DGGHQGXP  IRUVKH FRP SGMA QXWIMRQDOEUHDNGRZ Q DRQJ Z WK
EHQHI LW DQG Z KDWGHI LELHQFLHV (RN @H DRQJ Z WK RQ JRIQI WDIQIQIV | RUH] SDQVMRQ
DQG RWHULQFRP H JHQHUDWQJ LQMDWYHY 3KDVH ” Z LAIQFOXGH VIKH LOI LDWAKPWLH VR JLRZ
KDUYHWVGU  WRUH DQG SDFNDIH VSLLX@QD LQ D VDIH DQG VHFXWH Z D\

= 6 PHMU[ P HWMUFHP HOQASRQGV Z W @OHUFRQWMKXFWAG DV D WDFHZ D\ 7KH
Z DWIULY FILFX@WAG E\ DQ DJIMIVRUZ KLFK LV FRQOHFWG VR D VWLELQH "WZ LO@EH
KDUYHWMG E\ P LFLR VFLHHQV DQG Z DWUSXP SV IQVR D VHSDUDWA FHP HOWWIMRQ 7RRYY
Z I@EH RQ VIV VR VXSSRUMKH JURZ WK DQG P RQMRUQJ RI WWH IQWAIUW RI ViKH
VSILXAIQD 3 RWWKDUYHWWIKH VSLUX@OD Z L@EH VINHQ VR WKH SURGXPRQ VKHG Z KHUH W
Z |@EH H| DP IQHG SUIHWHG GUHG DQG WRUHG

= $ P HP EHURI RXUWDP KDV EHHQ WDIQHG E\ VSLUX@OD |DUP HUY DQG LV RYHUMHHIQ) WH
LQMDOSKDVHV Rl FROWUKPVRQ Z WK VXSSRUN:  H KDYH VSRNHQ VR DQ DGGIMRQDOVE R
WDLQHWY Z KR Z RX@ FRP H VR 8 JDQGD DQG SLRYIGH LQ GHSW NQRZ BIGIH DQG VXSSRUN
IRUIDLP LQJ DQG VSUHDGLQJ DZ DUHQHW RI 6SILXAOD 7KHVH Z L@EH ViKH FRUDHUARQH
WDIQIQIV RI RXU 7WDIQ WKH 7WDIQHU VHUHV ViR HODE®! WH Wi DQG GIDGHUKIS RI 6'
VR WHQ FDUY RXWDGGIMRQDOWDIQIQIV | RUVKH SXEQF

= 6XUH VR EHWAUXQGHUAMIQG WLRXJIK WH 3 LARWDQG 3KDVH " RI W(H SLRMIFWKH
[P SDRARQ VKH FKILGBLHQ DWWMFKRRQAY DQG GLYHUMH FDVH WXGLHV Z IOEH SLRYIGHG DV
EDVHIOH IRWP VIRUD VDP S@Y RI RI WKH WXGHQWERG\ WKH VSLLX@OD LV EHIQJ
SWRYIGHG IRUDRQJI Z IW IR@RZ XS VXUYH\ VWR EH I L@IG RXWE\ W(HW UHVSHRWYH
WIDFKHW/ HYHU V¥ R Z HHNV



7KHVH WXGLHV Z LGEH XVHG DV D EXHSUQW RUVKH * RYHUQP HQWGRQRUY DQG RWKHU
GHYH®RSP HQASDUHUY [ RUIXWUH JURZ WK, DQG LOWMUHOMRQV : KIBI 6' " Z LOEH
FROWIOHG RQ ROH VWM VKH WXG\ Z L@EH UHJLIRQDOGXUQJ 3KDVH " DQG H[ SDQGLQJ
FRXQW Z LlGH GXUQJ 3KDVH ™ VR HQVXUH VKDWGLYHUMW LV SDUDP RXQWRUKRZ VKLY
VXSHURRG FDQ FRP EDWP DAXWIMRQ

: HDWH ILDP LQJ FRQYHU/DMRQV Z MK VKH 1 DARQDO LKJ $XVKRUW DQG 8 JDQGD
6VDQGDUGY %RG\ VR EUQJ VSLLX@OD VR VKH QDVRQDOBIYHOR! VDIHW UHI XOMRQ DQG
WIBQGDUGY DARQ ' XUQJ 3KDVH ™ RQFH Z H KDYH H[ SDQGHG RXUFDSDFIW Z H Z L@EH
FUHDQJ D WRQGDUEY @E RQ VIV DW6'

2 XUIDWP HUMDIQIQIV Z LORI T HULQWI KW LOVR EHOQHIW LOFRP H JHQHUDMRQ | RUERVK
GRP HWAF DQG H[ SRUAP DUNHW VR EH SHUHFWG Z IMK RSSRUMQIMHY | RUH SDOVRQ
EH RQG VIKH SLRSRVHG SLIRMIPADUHD 6' 7 Z L@EH EXIOWR SLRYIGH H[ FKDQIH YIMW |RU
IDLP HU/ H WIQVIRQ WII | VSHFID@AW DQG 1 * 2 VILRP RWHUFRXQWIHV Z KHUH

P DOXWIMRQ DQG KXQIHULY SRVHV D VHURXV VIKUHDW

6' " Z LOIQFUHDVH LW SDUHUKISY Z WK VFKRRY LQGLYIGXDY DQG |RRG VHFEXUW
|RFXVHG RUI DQL] DARQV VR LQFUHDVH WWH QXVWMRQDOFRQWQUWID Z DWAUMIMRQV RUELR
| RUAILHG | RRGV VR EH GMMEXWMG VR YX@HWDE®I SRSXTMRQV

$V6' " JUIRZV DQG EHFRP HV [ LODOFID@® VHO VXWRIQIQJ 1LRP  SDUAHU/KLSY DQG

GRP HWIE DQG LOWILDDARQDOVD®N RXU* LYHYDFN 3LRJLDP  Z LAADQVIMRQ DQG FUHDWA D
LHYROLQJ IXQG IRUQHZ DQG\RXQJ IDLP JIRZVK 9% V 6FDIQJ 8 S / RFDOBJ UEX@XH
68/$ * LDQWZ L@EH RIIHUHG YID 6' ” DQG P DQDUHG E\ WH 6' ” GIDGHUKLS WDP DQG
FRP P XQIW ERDUG RI Z KIFK %8 Z L@UHVIDQ D VHDW 7KURXJ K WDIQIQJ V DQG 1 LQDQFLDO
LQSXWZ H DUH VWDWAJ LED@® FUHDMQJ VKLY SLRMIPWWR HQKDQFH VX\WWMQDQFH DQG
FROAQXIW Rl RXUJRDOR FUHDW P RUH IRRG VHEXUW Q WH WHIIRQ GXUQJ DQG DIVIU
SKDMQJ RXW



]
867)-&$7-21

7KWRXJIK RXUSIRMIPAZ H Z L@FUHDWA D EDVHIOH VXUYH\ RYHU3KDVH ” VR GHYH®S D

FRP SUHKHQWLYH QXVWMRQDO RRVBUQWKDWFDQ EH DGGUHWHG E\ ViKH LQQRYDVYH DQG FQP DM

VP DUMDLP 1QJ SWDPUEHV RI JURZ 1QJ WH VXSHURRG VSLUX@OD DV D VXSS®P HOWDQG |RRG VRXUFH
VR FRP EDWZ DWHMGOHW WXQWAGQHW DQG P DXWIMRQ 7KLRXJK RXUSLBRWSLRMPNG' ” Z H Z LD

VKRZ WMH HI T HPAYHQHW RI VIKH VXSHURRG DV Z H@GDV GHYH®S D P DINHWIRUD KLIK YDOXH SURGXFW
WDWFRX@ VXSSGIP HOWQRWRQD WWHLUZ HEEHLQ) EXWDAR IKHULQFRP H

7KLY SLRMIPALY 1Q UHVSRQVH VR VIKH QHHG IRUDQ LOIX[ LQ D IRRG MDWFDQ EH JURZ Q LQ D FRVHG
@RS W\ WHP  FRQVHUYIQJ Z DWAUDQG DGDSVDE®! 1Q D FRQWDQWD FKDQJILQJ FIP DWA 6SLLX@QD Z DV
FKRVHQ GXH VR KLJK QXWIMRQDOSLRI L1 DQG VSDMDOHI I LFLHQR 7KLY SLIRMIPWZ L@SLRYIGH XV Z WK D
VXWILQDE®! P RGHOWDWFRX @ EH UHSTEDWG WUDWAI LED@ VR Z RUN LQ DUHDV VR FRP EDW

P DOXWIMRQ Z RUTS Z LGH Z KL®! GHP ROWDMQJ HFRQRP LF YIDELOW DQG UHVIAHQFH |RUIDLP HWY

]
2 % (&7-9( 6

e 7R XQGHUDNH D WXG\ VR GHYH®S D FRP SUHKHOWLYH UHVXG\GUYHQ LP SDFWHSRUAVR
VKRZ FDVH WKH EHQHI LW Rl VSLLX@OD RQ FRP EDAQJ P DAXWIMRQ RQ YX@HWDE®! SRSXTMRQV
3URGXFH DQDO] HG WXG\ UHVX®V UHI BIPUQJ VKH LP SDFW RI D @UWH VFDB! WXG\ RQ GLYHUH
SRSX@MRQV YID GUONQJ WIMRQV DQG ELR IRUMIHG IRRGV : L@IQFXGH D LRDGP DS IRU
WHSTFDVRQ LQ \WUDWAJ LE DUHDV

e 7R P SWRYH \WH TXDON Rl @H WRXJK SK\ VIFDOP HQVIDO DQG HP RUWRQDOKHDMK | RU FKLAELHQ
SUHIQDOWZ RP HQ DQG QHZ P RWHU/ YX@HWDE®! JLRXSV DQG LOWMUHWMG FRP P XQIW
P HP EHU/ DURXQG 8 JDQGD

e 3KDVH™ ) LWHQ VFKRRY RI RYHU WXGHQW DQG WIDFKHUY Z L@EH GLLHPD P SDFWG
DQG LQGUUHPVD KLRXJIK VIKHU1 DP LOHV Z MK FRP P XQIW RXWHDFK. DQG LOIRUP DARQDO
VDOV KRWHMG E\ WKH FRP P XQIW ERDUG RI 6' ” DBRQJ Z MK FDVH WXGLHV SDUHUKILS Z LVK
KRVSIMDY DQG HWREQ/KIQ) D LHIMRQWKLS Z VK UHILIRQDOHIXJHH FDP SV : H DR EHIIQ R
ZRWNZ MK 0 DNHUHUH 8 QLYHUAW VR XM H VSLLX@OD LQ EIR |RUAILHG JWDIQV

e 3IBRW' ” DV DQ LQQRYDWYH IDLP  DQG WDIQIQJ FHQWMUVR SLRYIGH VSLILX@QD VR YX@HWDE®
FRP P XQMHV DFLRW 8 JDQGD DQG HWRE@VK LMDV D UHIIRQDOADIQIQ] FHQWIUZ WK D LRDGP DS
| RUUHSQFDVMRQ

e &UHDWA D QHVEZ RN RI SDUHUKLSY WKDWZ LAIQFOXGH VIKH * RYHUQP HQWGHYH®RSP HQVBO
RU DQL] DARQV DQG VFKRRY VR VSUHDG DZ DUHQHW SDUAFLSDVW DQG SURYIGH WH VXSS®IP HQW
VR FKLGUHQ LOWMUHWWMG EXVIOHWHV DQG LQGLYIGXDY WILRXJK VDBV DQG WWRVH SDUAFLSDAQY
1Q RXUFDVH WXG\



e
YWXGIHW  &RWV

3KDVH —- PRQWKYV

e 3URMHFW ODQDJHPHQW

e 3RQG &RQVWUXFWLRQ SRQGYV
e [ 9HKLFOH

e 6'” 6DODULHYV

e 3DUWQHU 6FKRROV (TXLSPHQW
e %UDQGLQJ DQG 3DFNDJLQJ

e )HUWLOL]JHU WR VWDUW 3RQGYV
e )HUWLOL]JHU WR RSHUDWH SRQGV IRU \U
e /IDQG

e ODUNHWLQJ

e (TXLSPHQW

e $SGPLQLVWUDWLYH

3 LRMIPA2 X GJ HWZ RVIDO




...
WXGIHW -XVWLILFDWLRQ

+HUH LV D GHWDLOHG GHVFULSWLRQ RI WKH EXGJHYV

SURMHFW $GPLQLVWUDWLRQ

7KH SURMHFW ZLOO EH DGPLQLVWHUHG E\ 7KH %OXH $WODV 33U
DYDLOLQJ ILQDQFH IRU WKH LPSOHPHQWDWLRQ HQVXULQJ WKH L
DFFXUDWHO\ DQG ZRUNLQJ ZLWK SURMHFW PDQDJHPHQW WR PDN
HITLFLHQWO\
o /[RILVWLFV
m 7KH %9 OXH $WODV 3URMHFW ZLOO SURYLGH YHKLFOHV IRU
FRQVXOWDQWY DQG WUDLQHUV WKH\ ZLOO EH IRU RXWUH
HYHQWYV DQG IRU WKH LQYDULDEOH RWKHU VXSSOLHV WK
SURMHFW LV VXFFHVVIXOO\ FRPSOHWHG ZLWKLQ WKH WLP
)XUWKHU LW ZLOO VHUYH LQ WUDQVSRUWLQJ LQSXWV PRC

7TUDQVSRUW

e 3KDVH " [ YHKLFOH WR QDYLJDWH URDGV IRU HYHQWYV DQG (
3RQGVY P [ P FHPHQW SRQGV ZLWK OLQHUYV

e 3KDVH ” SRQGV

e 3KDVH *»* DGGLWLRQDO SRQGV

JHUWLOL]JHUV "QLWLDO FRVW RI IHUWLOL]J]HUV SHU SRQG DORQJ ¢
EUHDNGRZQ VHH DGGHQGXP

'ULQNLQJ 6WDWLRQV IRU VFKRROV
e &UHDWLQJ VDQLWDU\ GULQNLQJ VWDWLRQV WR LQIXVH ZLWK G
LQIXVHG ZLWK GHK\GUDWHG MXLFH SRZGHU IRU IODYRU

ODUNHWLQJ

e 3DFNDJLQJ IRU % % VDOHV DQG VDPSOHYV

e ODQXDOV )RU EHQHILWYV FRQVXPSWLRQ DQG KRZ WR PL[ IRU V
e +DQGRXWV )RU RXWUHDFK DQG FRPPXQLW\ LQIRUPDWLRQ VHV'
e /RIR GHVLJQ 7R EH LQFOXGHG RQ SDFNDJLQJ DQG KDQGRXWV
e 6LJQV 7R SURYLGH QDPH UHFRJQLWLRQ DQG DWWULEXWH VSR
e %DQQHUV )RU PRELOH UHFRJQLWLRQ



...
WXGIHW -XVWLILFDWLRQ

&DSDFLW\ %XLOGLQJ IRU 7UDLQHUV ([WHQVLRQ 6WDII DQG )DUPH

e 7UDLQLQJV 2QFH 6'" FRQVWUXFWLRQ LV FRPSOHWHG ZH ZLOO
LOWURGXFH LOWHUHVWHG LQGLYLGXDOV SDUWQHUV *RYHUQP/|
IRFXVHG RQ VKDULQJ WKH KRZ WR RI GHYHORSLQJ \RXU RZQ ID

e +RXVLQJ IRU 7UDLQHU $V SDUW RI WKH FRQVWUXFWLRQ RI WK
TXDUWHUV WR KRXVH WUDLQHUV RU HIWHQVLRQ VWDII DQG RW

e ([SRVXUH DQG ([FKDQJH 9LVLWV $V 6'" LV HVWDEOLVKHG ZH Z
WKH UHJLRQ WR KHOS VKDUH NQRZOHGJH DQG WKH LPSDFWV R
ZLOO FUHDWH 6'" DQG KRVW LQWHUHVWHG SDUWLHV WR VKDUH
RSHUDWLRQ

6WXGLHVY DQG %DVHOLQH

e 7KLV LV D FUXFLDO FRPSRQHQW RI WKH SURMHFW 2XU LQLWLD
RI VSLUXOLQD DV DQ DGGLWLRQDO IRRG VRXUFH RQ WKH RYHU
Rl YDULRXY DLOPHQWY LOOQHVVHY DQG WKH RYHUDOO SRSXOL

\HDU SHULRG ZLWK PRQWKO\ UHSRUWLQJ UHTXLUHPHQWYV IRU
7KLY ZLOO FRQWLQXH SDVW WKH LPSOHPHQWDWLRQ SKDVH DQ

SURMHFW 9LVLELOLW\ DQG ORQLWRULQJ (YDOXDWLRQ

e %% ZLOO EH ZRUNLQJ ZLWK ORFDOL]J]HG PHGLD LQVWLWXWLRQV
KRZ WKLV LQQRYDWLYH DSSURDFK FDQ KHOS PHHW 8JDQGD V J
FKLOGUHQ E\ DV VWDWHG LQ WKH 81$3 $V ZH HVWDEOLVK 6
ZH ZLOO EH UHDFKLQJ RXW WR LQ FRXQWU\ DQG UHJLRQDO H[W
YLGRHJUDSKHU WR JUDVS GRFXPHQW WKH GHYHORSPHQW




...
WXGIHW -XVWLILFDWLRQ

3LRWPWO DQDIHP HOWO RQWRUQJ  ( YDOXDVIRQ

3LRMIPW0 DQDIHP HQW30  7KH %XH $\BV 3 LRWMPAY WH [P SBP HOWY SDUHUR! WH
SURWPWZ L7 RINFEVHD Z MK WH* RYHUQP HQADI HQAHV IOFOGIQ) WH O IQMAMHVRI ( GXFDARQ
+ HD®M DQG $J UEX@MUH DQG VHARUSDWZHY \R [P SOP HQMMH SIRWPW7KH 30 Z 1OY RINZ W
WH6' ” WIFKQEDOMP R RYHUHH WH [P SBP HQEMRQ

% Z IOQFH Z RINQJ Z IW WH WRKQEDOMDP  DQG WH FRP P XQW Rl WH SURMPWR FUHDWM D
FRP P XQW ERDUG VR RYHUWHH WH BQ WP RSHIDARQVRI 6' ” 7KLV Z LQIQFGH SLRYIGQ
VXSSRUNR WH ERDUG | RURXWHDFK DQG DZ DUHQHW FDP SDLIQV

3LRMIPA0 RQWRUQJ 3HURGEE P RQVWRUQJ Z IOFEH IO WH KDQGVRI %% DQGWH6'
7HRKQEFDOMDP  RQ D FRQMDXRXV EDVY DQG Z L@QYROH WIN-KRGHWY [LIRP SDUEHY 9% Z 1O
HQUXUH WDW6' ” DQG WDIQHLY JHAWMH VXSSRUMKH. QHHG \R [P SGP HQWKH SURMIPNZ HD6'
WK WDP Z [@SURYIGH P RQM® UHSRUNV VR WH %6 30

5HSRUAQ] %$ Z IQRUIFKHVADM TXDUMWO P HHWRIV Z IW DOMIN-KRGHY/ VR UHYIHZ
SWIRILHW P RQVRUKHDOM VXUH UHVXOV DG [P SDRWAXGIHY DQG SURVIGH DGYIFH RQ WMSV
IRZDWG % Z 1QDQDO] H UHVXOV DQG WKDUH DAMDUH %$ Z IADOR FDUWY RXWAKHGXGIG MW YIMW

IRUMWHDP @IQJ [P SBP HOMWRQ

( YDXDVIRQ 7KHHZ I@EHDP IG \MUP  SURVPAHYDXDWRQ DIWU3KDVH ” DQG DAHQG R
\HDU  RQ SIRMPAGHIYHDE®N DQG IP SDPWANGIHY 7KHH Z I@DOR EH IRTRZ XS DQG QDO
IP SBP HQEMRQ LHSRUV 0 RQMRUQJ Z LOFRQOWOXH IRUDQ DGGMRQDO P ROMV I RUUHVHDURK \R
FROWXH DQG EH DQDO] HG 7KLY Z I@EH FRQGXFWG 1Q DFFRUGDQRH Z W WH GRQRU
UHRP P HQGDWRQY

6XWIDLQDELDW 6' ” Z OWHD EH HEEQAKHG VR EHFRP H 1LlQDQAD® VHD VXEIQIQ) RYHU
WHIIDAW P ROMVR WH SIRMPW7KH Z IOER WDWRYHUSDUWRHUKLS FUHDWRQ Z W
* RYHLOP HOADQG 1 * 2 V DBQJ Z W 9%XMOHW VR 9XMOHW VDBV %6 V SURMPAP DQDIHP HOWZ LO
RYHUWH SHURG EH DEVRUEHG LOWR WH RU DQL DARQYV RSHIDW) VAKPMUH DARQ JRIQJ SURMFW
FRP SRQHQW Z LOEH IQFRISRIDMG LR 6' 'V IHIXOURSHIDARQY 7KLY IQFOGHY FROWDXHG GDVB
DQDOMYRI WH P SDPAR! \VSILKED




$QOP HOWZ LYK 8 QWG 1 DURQV* RDY

1 RESPONSIBLE

7KHS QWG 1 DARQV' HYHBSP HOMBLRILDP FUHDMG 6X\WEIQDE®!' HYHBSP HQW RDY 6' * V' 7KH
6' * VDHIQMIIDMG WDAY WH UHFRIQ] H WDWDPWRQ LQ RQH DUHD Z L@D T HPARXWWRP HV1Q RWHY DQG
WDWGHYHBSP HOWP XVAEDDQRH VRADOHARQRP IF DQG HOYILRQP HQBO/X\ABIQDELDN

7KHY%XH$VDV P DMMRQ YIMRQ DQG FXUHQASURMIPAREMIPVIYHY DUH LQ @OH DQG GLLHRV®
VXSSRUME RNH JRDY

81' 3*RDO =HWRKXQIHU

7KH QXP EHURI XQGHUORXWWKHG SHRS®! KDV GLRSSHG E\ DB RWAKDD LQ WH SDWAKE R GHFDGHV EHFDX\VH

Rl WDSIG HRQRP IF JUIRZ\WW DQG IQFUHDVHG DIUEX@WDOSURGXPRYW 0 DQ\ GHYHBSIQI FRXQWIHV WDW
XVHG VR VXITHUILRP  1DP IQH DQG KXQIHUFDQ QRZ. P HHVWHU QXWMRQDOQHHGY &HQADODQG ( DWBMD

/ DWD $P HUFD DQG WH &DUEEHDQ KDYH DOP DGH KXJH SLIRIUHW 1Q HIDGIEDAY H WHP H KXQIHU 7KH

6 *V DP W HQG DDIRP V R KXQIHU DQG P DOQXWMRQ HQVXUQI DOSHRS®! KDYH VX1 IFHQADQG

QAMIMRXV IRRG 7KLY 1QYROHV SUIRP RWQJ VXMAICDE®! DIUEXAMUDODQG VXSSRUINI WP DOVD®! 1DP HY
DQG HT XDAFHW WR WIFKQR®J\ DQG P DUNHW

6' " IRPAVHVRQARP EDWQJ P DXWAMRQ DP RQJ FKIGUHDIQ 8 JDQED SUIRVAQ) DDO] H3 IHWXAVDQG
HEXFDW WHFRP P XQW RQVXWWIACDE®! KUK \ IHT QXAMMRQD® GHVHJIURZ 1Q) WRKQTXH/VR EHU-BTDMS
E\ LQAYIGXDYDQG\P DQIDWP V SURP RAQYI DAFHWAR WHW WP \WAKQRBJ\ Z KIGIH SDQAQ) \ IHT VR P DUNHN

81' 3*RDO  5HVSROVE®I FRQVXP SVIRQ DQG SLRGXPURQ

$FKIHVQ) HARQRP IE JURZ W DQG VXWWEIQDE®! GHYHBSP HQAHTXILHV Z H XUWHQW LHGXPH RXUHFRBJLIEDO
IRRVBUQVNE\ FKDQIIQ) WH Z D\ Z H SURGXFH DQG FRQUXP H UIVRXURHV $JUEXEMUH LV WH ELIJHVKVHURI

ZDMUZRUGZIGH DQG IWWIDWRQ QRZ FOIP V FRVH R SHUFHOAR! DOIUHVKZ DMUIRUKXP DQ X\H $

OUH WKDWH Rl WH Z RUT SRSXOMRQ LV WDFRQUXP [QJ IDUVRR QMBI VR P HHWHYHQ WHU EDVE QHHGV

+DOIQ) WH SHUFDSIMP R JREDOIRRG Z DM DAMH UHVBIU DQG FRQVXP HUBIYHY' 1V DOR P SRUBQWRU
FUHDAQ) P RUH HIEHQWSURGXPARQ DQG VXSSO FKDIQV 7KLY FDQ KHS Z W IRRG VHREXUW DQG VKLWXY
VRZ DUBV D P RUH UHVRXUAH H I LEHQWHFRQRP \

%% \/ XD DWRQR FTP DIM\P DU URZ 1Q) WIRKQLTXHV\XFK DVASLLKEED JUDV® UHEXFHYZ DWUXVDIHZ KB
SX@Q) P RIHIJUHHQ KRXVHIDVHP MRQVIURP 1LRP \MH DIUWDQ \WLEHAIDCS@QW 6SLLKED DAR SURMGH/D
FRP SGWM QXAWMRQDCSUR LBIWDWARX@ EHIQWKP HABAQ LKW P DQXWAMRQ R DOYXQHDE®I SHRS®I



$11(; 8JDQGD 1 XWMRQ $PIRQ3MQ
]

8 JDQGD 1 XVUVIRQ $ FURQ 3 @MQ

([ FHBBWRP 3DJH

6WDVIAI\ "QFUHDVH WDGH LQGXWAM DQG LQYHWR HQW 1Q VFDAIQJ XS QXWIVIRQ 3 URUW DFWRQV

(o]

%X1G5 FDSDFIW RI RFDOLQGXVWMHY VIR DGRSWDSSIRSUDW WIFKQR®RJ LHV | RUIQGXWWMDOI RRG

| RUMLFDARQ DQG SLIRFHWIQJ RI QXWIHQWGHQVH IRRGV

6XSSRUMQGXVWMDOXSVINH DQG YDOXXH DGGIMRQ RI EIR IRUMIHG FLRSV

( QIRUFH VXUYHIEDQFH | RUHQKDQFHG FRP SADQFH RI WWH P DQGDWRUL IRRG

| RUAILFDMRQ UHI XOMRQV

%X FDSDFIW RI 0 LFLR 6P D@DQG 0 HGLXP 61] HG ( QWILBUVHY 0 60 (V 1Q WKH IRRG VHRVRUZ VK
FRP SADQFH VR TXDOW DQG WBQGDUGV

6XSSRUMAMDGHU/ DQG SLRFHWRUY RI IRRGV VR IRUP  YIDE®! FRRSHUDWYHV

0 1V DV QRQ VIDULI EDULHUY WDWDI T HPW RRG DQG QXWIMRQ

2 EMPAYH 6 WHQIVKHQ WH HQDEQ@QJ HQYLLRQP HQW RUVFDAIQJ XS QXWIMRQ VSHFLLE DQG QXWIMRQ
VHOVMIYH VHUYLFHV

6 WD\ 6WHQIVKHQ QXVWIMRQ J RYHURDQFH DWFHQWDODQG GRFDAJ RYHUDP HQABIYHY
3URUW DPARQV

(o]

o

o

6WHQIWKHQ QXVMRQ FRRUGIODMRQ  SDUAPHUKLSY DQG DFFRXQUIELDN DAD@BIYHY

"P SLRYH SOQQIQJ UHVRXUFH P RELTD) DURQ |LQDQFLQI DQG WDFNQJ QXWIMRQ LQYHWR HOW
6XSSRUANGHYHBRSP HOWDQG [P SGIP HQMRQ RI FDSDFIW GHYHE&RSP HQW LDP HZ RWN |RUQXWVIRQ DW
D@BIYHY

6WHQIVKHQ DGYRFDR\  FRP P VP HQWDQG BIDGHU/KLS | RUQXWIMRQ DAD@BIYHY

6VWHQIVKHQ A WHP V VR SLRP RV P XL VHRVRUDCS RFLDOYHKDYLRU&KDQIH &RP P XQIEDARQ 6%&&

| RUQXWIMRQ DABIYHY

6WHQIWKHQ FRKHUHQWSRAF B DODQG LOWIXWRQDO LDP HZ RUNV | RUQXWVIRQ DWD@BIYHY
6WHQIWKHQ [P SGP HQMRQ FRQYHUW HOFH 1RUP XA VHFVRUDOQX\WIMRQ DPARQV

6 WD\ 0 HFKDQWP 1 RUQXWWIVIRQ HYLGHQFH DQG NQRZ BIGIH P DQDIHP HOWDBRQJ Z IMK P XA VHRVRLDO

QXWIMRQ LOIRUP DMRQ A WHP \VWUHQI VIKHQHG DQG LOWAMMRQDA HG | RUHI T HPAYH GHFIVIRQ P DNLQJ
3URUW DPRQV

(o]

' HVLJQ DQG P SBIP HQWD 0 RQIVRUQJ ( YDOXDVMRQ $ FFRXQUDELDV DQG / HDUWIQJ 0 ($/ 3MQ IRU
81$3™

' HYH®S D IXQPURQDOLQIRLP DARQ SOMRLP  1RUQXWVIRQ DAQDMRQDODQG GRFDAJ RYHUQP HQWBIYHO
6WHQIWKHQ DQG VFDB! XS HDUD Z DUIQJ VA WHP V VXUH DQG VXUYHIEDQFH RQ |RRG DQG QXWIMRQ
ILRP FRP P XQIW VR QDWRQDOBIYHY

' HYH®RS GIMHP LODW DQG HOKDQFH XVH Rl HYLGHQFH EDVHG QXWIMRQ NQRZ BIGIH SLRGXFW DWD@®
BIYHY

6XSSRUAGHYHBRSP HOWRI VHRVRU VSHFLLLE UHVHDUFK DQG DWHWP HOWB@QV IRUS 1 $3 ™



$11(; &RP P XQW YRDUG YURIWDSKLHV
|

6' —&RP P XQIW %RDUG

% DP XNDP D 5REHUN
5 REHUALY D EXVIQHW P DQ DQG FRP P XQIW BIDGHU UHVSHRWMG LQ WH FRP P XQIW + H LV LQYROHG RQ
ERDUGV Rl VHYHWDOFRP P XQIW GIYHOVDYLQIV J LRXSV DQG VFKRROERDUGY + H EUQIV VR WWH ERDUG KLV
XQGHUAMBQGIQI RI VIKH FRP P XQIW Z KHUH KH Z LG@EH D @ON EHVE HHQ ViKH RU DQL] DMRQ DQG WKH
FRP P XQW

. DUXQIL 9HWRQIFD
9HUWRQIFD LV D QXUH E\ SURIHWIRQDODQG KDV GHGLFDWG KHU@H VR VHUQJ VIKH FRP P XQIW 6KH
HWRE@Q/KHG D FOQIE DQG GUXJ WRUH LQ VIKH FRP P XQIW Z KHUH HYHU GD\ VKH Z RUNV Z WK WH VIEN VR
SWRYIGH FDUH

Y%RRQDEDQD ( YHU @
( YHU @ LV D | DLP HUDQG UHVSHPWG Z RP DQ BIDGHULQ WH FRP P XQIW %HFDXVH Rl KHUH] SHUHQFH DQG

HGHUWD WIVXV VKH SIRYIGHV FRXQVHMQI VR FRP P XQIW P HP EHU/ 6KH DR Z RUNV RQ D FRXS® RI
Z RP HQ VDYIQIV JWRXSV DV D WHDVXUHULQ WWH FRP P XQIW

7XP ZIQH $QQHW
$QOHWLY D IDLP HUDQG FKXUFK BIDGHU VKH LV LQWUHWMG LQ VSLLX@RD EHFDXVH Rl H| SHAWMG EHQHI W IWZ LQD
EUQJ VR VKH VIEN 6KH KDV VE R NGV Z IV, VIEN®! FH@Y DQG VKH KRSHV IWZ LAWHP HQGRXVO KHS IKHP

. DEDVHYHQL $1GD
$1GD 1V D RFDOEXVIQHWZ RP DQ DQG D IDLP HU 6KH LV HQIDIHG LQ JRDWIDLP LQJ DQG WXQV D VXFFHWIXO
WRUH

$UP SD /\GID
/\GID IV D QXUH E\ WDIQIQJ DQG VKH VRR @\H YHLRQIFD LXQV D GUXJ VKRS DBRQIMIGH GRIQJ VXEVIMMQFH
IDLP 1QJ



$11 (; 3KDWH -3 RGXPAYLW %d_HDNGRZ Q
|

3 KDVH -3 DU/MQHU 6 FKRRY

7UQW 1 XUHU  3UP DU 6FKRRO 6VXGHQWE RSXOMRQ WKGHQW
0 XKDQIL3UP DU 6FKRRO 6\WGHQWE RSXMMRQ AWKGHQW
ADEXWKQILLIXUHU  3UP DU 6WWGHQWB RSXOMRQ AKGHQW
BW-XGH 3UP DU 6\WWGHQWE RSXMMRQ AXGHQW

© HWWIGB 6HFRQGDU  6VXGHQWB RSXOMRQ AKGHQW

7ROV GHQW  7HDFKHW LQGLYLGXDY/

3KDVH —6SLUXQQD 1 HHGV
YDVHGRQ JWDP V GD\ SHUSHURQ
YDVHG RQ GD\ VFKRROZ HHN
YDVHGRQ P RQKMVD\HDU  ZHH\V

[ J GD\ J ZHHN NJ 6FKRRO\ HDU

3 KDVH -3 LIRGXFWRQ
3RQGV[ NI GU GD\ NJ ZHHN NJ \ HDU

3KDVH — 6SLUXQ@QD 3 LRMFWRQV
) LWHQ VFKRRY 6VXGHQW  7HDFKHW/
1 HHGV N VFKRRO\ HDU

3LRGXPUIRQ  SRQGV NI\ HDU



$11(; ) HOALD HU
|

) HUA HU IRUWBUXS DQG P RQK VXSSO
BRGIXP Y4FDUERQDW # N 86'
0 DIQHVIXP 6XCKDWA # N 86'
3RDWIXP 6XGKDWM # 0N 86'
3RVDWIXP 1 MDW # 0N 86'
3KRVSKDW # N 86'
8 UHD # N FDUEDP IGH [WHTXHQW IRXQG LQ P DP P DIDQ XUQH
6DV # N 86'

3RQG 6VBUNIRUHDFK [
BRGLXP %FDUERQDWM NJ 86'
6DV NI 86'
3RDWIXP 1MDW NI
3RVDWIXP 6XGKDWM . J
3KRVSKDWM . J
"LRQ J IRU . *
0 DIQHMIXP 6XGKDWM  NJ

' DO ) HUAQ) HUQHHGY SHUSRQG
BRGIXP YFDLERQDM NI P ROWV NJ
3RVDWIXP 1 IMDW J P RQWV N LQFOXGHG LQ TXDQUN VR WIDUN
3RIDWIXP 6XGKDWM J P ROWV NJ
0 DIQHVIXP 6XGKDM J P ROQKV NJ
3KRVSKDM J P RQWKV NI LQFOXGHG LQ TXDQWN VR WIDUN
8 UHD J  PRQWKV NJ



$ QQH 1 XVWIHQWB LRI LB Rl 6 SULX@QD

]
6SLLX@QD 1 XWLHQWEHHDNGRZ Q

+HWH Z H Z IOEWHDNGRZ Q H QXWIHQAFRQWIQMWR 3LIRWIQ $P LOR $FIGV ) DW $FIGV 0 LFLRQXWIHQW DQG
3K\ VRQXWIHQW

"WV Z RUM QRWQJ VKDWIEH GU Z HLJKWRI 6 SLUX@OD KDV D SLRWILQ FROWMQWRI 7KLV IV VXEWWBQUDO
FRP SDUHG VR VIKH P RWAS@QWEDVHG |RRGV Z KLFK KDYH D SLRWALQ FROWMQWRI

$P LQR $FLGV

e BSUKIQDKDV RXWRI Rl iKH HWHQWDOS P LOR $FIGV +HUH Z H Z LOSIRYIGH D ELHDNGRZ Q RI WKH
DP RXQWRI HDFK DP LOR DFIGV WDWLY FRQVBIQHG SHU  JWDP Rl GUHG VSLLX@QD FRP SDUHG VR VIKH
5HFRP P HQGHG ' DI® 9DOXH 5' 9 ILRP WH: RUT +HDOK 2 WDQ DMRQ : +2 RI HDFK SHU NJ RI

ERG\ ZHJIKW7KL Z IOVKRZ WDWWKHLH L VXEWBQWDODP RXQW Rl HDFK 1Q HDFK VHUIYIQJ Rl JWDP V
RI 6 SLX@D

$P LOR $ FLGV PJ JRI GUHG 6SLXQQD 5' 9 SHU NJ Rl ERG\ Z HUUKW
o | XHFLOH PJ PJ

e 7U SVRSKDQ PJ PJ

e 0 HWIRQOH PJ PJ

o 3KHQ OOIOH PJ PJ

o /\VIQH PJ PJ

o 7KWHRQIOH PJ PJ

o "VROXHFLQH PJ PJ

e 9DIH PJ PJ

o +\\MGIOH PJ PJ

© K\ DUH DP LQR DFIGV IP SRUBQW

e (WHQWDODP LQR DFIGV DUH QHFHWDU VR REVBIQ [LRP \ RXUGIHWDV \ RXUERG\ GRHV QRWP DNH VKHP
7KH DUH VIKH P DIQ FRP SROHQWRI DAWA/XH LQ WKH ERG\ DQG UHI X@W YIVBOSLRFHWHV VXFK DV
EXI@GIQI SIRMIQV KRWP ROHV QHXURWDQVP MAY/ P XVFBN DQG \ RXULP P XQH VW WP $@RI KLY LV
VR VD WH SO\ 1Q P SRUBQWR®! LQ \ RXUSK\ VIFDO FRIQMIYH DQG HP RARQDOZ HDEHLQJ

: KDWGR WKHVH ( WHQUDOS P LOR $FIGV GR"
¢ 3KHQ @OQQH
o &UHDVV QHXLRWDQVP IMMUY VXFK DV WURMQH GRSDP LOH HSIQHSKUQH DQG QRUHSIQHSKUGQH
3@\ V DQ LQWAI LDOLR®! 1Q VKH WWAKFILH DQG SLRGXPURQ RI SLRWILQV HQJ \ P HV DQG RWKHUDP LQR
DFIGV
e 9DIH
o +HGVWP XOW P XVF®! JLIRZ W UHSDIUDQG FRRUGIODARQ "WV IQYROHG LQ HOHUI\ SLRGXPURQ
LOFOXGLQJ P HQVIBOHQHW\ DQG HP RARQDOUHI X@MRQ
o 7KUHRQIOH
o "P SRUDQWFRP SRQHQWRI P DQ\ SLRWIQV VXFK DV VRRWK HQDP HO FRADJHQ DQG HIWAQ 9 MO RU
QHURXV VA WP UHI X@MRQ DQG FDQ DEHYIDWA DY LHW DQG P LG GHSUHWIRQ + HGV UHI XOWA
LOWAMOQDOGLVRUGHYY DQG LQGLIHWIRQ Z KI®! P HVIDER LQJ 1 DW SUHYHQW | DWV EXL@B XS RQ @YHU
e 7U SVRSKDQ
o 7KH SIHFXURUWR VHLIRVRQLQ D IHHOJRRG FKHP LFDOLQ WH EWDIQ Z KLFK LV DQ LP SRUBQW
QHXLRWDQVP MMUVKDALY HWHQUDOIRUP RRG  VBIHS DQG DSSHWIM
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e 0 HWIRQIOH
o SHTXILHG |RUWAXH JURZ W DQG LHSDIU "QYROHG [Q GHVR[ LLFDMRQ E\ SLRWIFWQJ FHQ@Y | LRP
SR@AXVBQW E\ DIGIQJ 1Q WH DEVRUBVRQ RI YIVIDCOP LQHLDY | LOF DQG VHBIQIXP  DQG H] FUHMQJ WKH
KDLP | XOKHDY\ P HViXY VXFK DV (GIDG DQG P HUFXU
o /HXFIOQH
o &UWFDO RUSIRWMIQ FLHDMRQ DQG ERQH DQG P XVF®! LHSDIU SLRWAIPWQJ WH P XVF®! | LRP
EWHDNGRZ Q DIVMUWDXP D RUVHYHWH VAHW + HBV LHI XMW EQRRG VXJDU Z RXQG KHDIJ DQG
SIRGXFHV JIRZ W KRWP RQHV
e "VROXFLOH
o+ DV GLYHU/H SK\ IR®RJ LFDO XQPWRQV VXFK DV Z RXQG KHD@QJ GHVR[ LIIFDVRQ P P XQH VXSSRUN
DQG KHEV VHFUHW VHYHLDOKRWP RQHV 1 HFHWDU |RUKHP RIGRELQ SLRGXPWRQ DQG HQHUI\
UHIXOMRQ
e +\WIGIOH
o 1 HFHWDU IRUKMMEP LOH SIRGXPVRQ Z KIFK KHBV WHI XOW DU IF LHDRARQV SUIRWAFW QHUYH
FH@Y DQG HQKDQFHV WH JURZ W DQG WHSDWURI GDP DJHG WAXH
e /\FIQH
o SHTXIWHG IRUJWRZ W RI WAXH WHSDIUDQG SIRGXFWRQ RI FRADJIHQ DQG HOWIR 6WRQI®
SWRP RWMV IP P XQH I XQPWRQ

© KDWGRHV D GHILFIHOR\ 1Q ( WHQUDCBP LOR $FIGV GRRN QN\H"

' HFUHDVHG [P P XQW

' LJHVMYH SLREGP V

' HSLHWRQ  $Q[ IHW

) HUADN DAXHV

/ RZ HUP HOWDODBIUAHW + DUG WP H FRQFHOWDWQJ
B@RZ HG JLRZ WK LQ FKLGLHQ

0 XVF®I RW

6@RZ HUKHDIQJ WP H

7KHUWH DUH DOR QRQ HWHQWDODP LOR DFIGV 7KHVH DUH DP LQR DFIGV \ RXUERG\ FDQ SURGXFH EXWP D\

QHHG VR EH HQKDQFHG FRQGIMRQD® GXUQJ VSHFLLE FILFXP WEBQFHV LAapHW SUHIQDOR LQIDQR.  DQG
WDXP D

7KHHDWH  QRQ HWHQWDODP LQR DFIGV DQG WH DP RXQWRI P J GUHG J RI 6SLLX@QD
6SIWKAD KDV RXWRI iKH

1 RQ (WHQWDO$P LQR $FIGV  $P RXQWSUHVHQWLQ 6SLUXQQD &RQGLVIRQD@ 9 VDO

o $OMAQH PJ 1R
e $UIQIOH PJ <HV
e $VSDUAF $FIG PJ 1R
° & WHIH PJ <HV
e * O\VDP IF $FIG PJ 1R
o * OFIQH PJ <HV
e 3LROH PJ <HV
e GHUQH PJ <HV

o 7\LRIQH PJ <HV
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) DWV $ FLGV

) DWV DFLGV DUH ViKH E\ SLRGXPWRI \ RXUERG\ EUHDNIQJ GRZ Q | DWWLY SLRYIGHV QXP HLRXV EHQHI LW DQG
Z L@GHP RQWUDW Z K\ KHDOM\ |DW DLH LP SRUDQWR WH ERG\  %H®Z DUH H[ DP SGVRI ZK\ WH DWH
P SRUDQWDQG Z KDWGHI LFLHQFLHY GRRN GN\H

YHQHI LW/
) RUP DMRQ Rl KHDOK\ FH@X@UP HP ELDOHV
3URSHUGHYHBRSP HOWDQG I XQFMRQIQJ RI WKH ELDLQ DQG QHUYRXV A WP
3LRSHUWK\ LRIG DQG DGLHQDODRAMW
+ RWP RQH SLRGXPURQ
5HIX@MRQ Rl ERRG SIHWXH @QYHUIXQPMRQ P P XQIW DQG LQI@P P DMRQ UHVSRQWH
5HIX@MRQ Rl ERRG FRMQJ RP HID VDQG  V ZKIFK QHHG VR W\ 1Q EDDQFH
6XSSRUN KHDOK\ FKROMMUROBIYHY
6XSSRUAKHDIK\ VNQ DQG KDIU
' HI LFLHQFLHV
' U WNQ GU LDVKHV
' HFLHDVHG JRZ W, LQ LQI DQW DQG FKLGBLHQ
0 RUH VXVFHSVE®! VR LQIHPRQ
3RRUZ RXQG KHDIQJ
) DO XH
3RRUP HP RU
3RRUFILFX@OMRQ
0 RRG LUHIX@UW
+ HDUASLRE®P V
" QWP DOGLVDELDV LQ FKLGUHQ

0 LQHWDW 9LVDP LQV  3LIP HQW

0 LQHWD® DUH LORU DQIE P LELRQXWIHQW WDWDLH QRWSURGXFHG LQ WH ERG\ DQG FRP H ILRP iKH ( DU
+ HWH DUH VKH DP RXQW SUHVHQWSHU  J RI GUHG VSLLX@QD

0 LQHWDO $P RXQWSWHVHQW J RI GU 6SLLX@QD
3RIWLXP PJ

&DBLXP PJ

3KRVSKRUXV PJ

0 DQJDQHWH PJ

=1QF XJ

0 DIQHMIXP PJ

6RGIXP PJ

"LRQ PJ
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+ HUH DUH Z KDWGHI LELHQFLHV LQ WHVH P LOHDY GRN @\H LQ ViKH ERG\
&ROWBDWRQ EGRDWQJ DQG DEGRP LQDOSDIQ
' HFLHDVHG P P XQW
' IDUKHD
"ULHI X@U KHDUEHDW
/ RW Rl DSSHWM
0 XVF®! FLDP SIQJ
1 DXVHD DQG YRP IMQJ
71Q1@Q) RUQXP EQHW LQ ILQIHWY/

) HHOQJ Z HHN RUWLHG DQHP LD
6@RZ HG JLRZ WK
6@RZ VRFIDORUP HQWDOGHYH®RSP HQW

91VDP LQV DUH RUIDQLE P LFLRQXWIHQW WKDWFRP H [LRP S@QW DQG DQIP DY DQG VSLLK@QD RITHW/ D Z IGH
YDUHW RI VIKHP

3LIP HQW RU3 K\ VROXWIHQW DUH DQ IP SRUBQWSDUARI DOVR] LIGDQW 6 SLLKAOD SLRYIGHV D JRRG VRXUFH
Rl EHVD FDURWIQH

" XHWR VKHVH WXGLHV 6 SILX@OD LV FDWAJRU] HG DV D VXSHURRG Z KIFK IV Z K\ %% DQG 6' " KDYH FKRVHQ LW
VR FDU) RXWWKLY H SDQGHG SLIRMIFWQ 8 JDQGD

o
. )
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