7+(32: (52))22"
(9,1 0 &* ((

8&+() . (99



+L-P . HVIQO F* HH &KH . HY D SDWRQDM
DGYRFDW | RUI RRG LQORYDAWRQ DQG VRADCHTXIW $V
IRXQGHURI 7KH) RRG 6\XGIR WH QDAWRQV | LUAV
SOOWEDVHG LOFXEDVRU DQG 8 LEDQ 2 DN D VRADO
HOMBUVH —P FRP P MG VR WDQM RLP 1QJ @/HV
WLRXJK VXVVBIQDE®! | RRG i IMP V DQG

HOWHSUHOHXUIKLS

$1\WIUD VXFRHW XCEXVQHW FDUHHU ~YH GHGLIEDWG
P\ @HW EXLGIQI DWUYIQI SOQNEDVHG

HFARV VWP \WWDWDGGUHWHY KHDOK, LQHT XIWHV DQG
IRRG LOVHFXUW $WKH) RRG6WMGIR Z HHP SRZ HU
| RRGSUHQHXW/ VR FUHDWA LOORYDWYH SURGXPW DQG
EUQJ KHDOMIHURSWRQV VR XQGHUIWHIHG

FRP P XQWHV 8 LEDQ 2 DN IXUMHY WLV P MRQE\
VBFNIR | RRG [QVHRXUW DQG | RWMUQ] UHMGHOFH

Z KHH W QHHGHG P RW

| W FRQOHAWR H SRRUIHKRZ Z H FDQ FR@ERWDW VR
RHDW KHDOMIHURRP P XQMHVDQGDP RWH

HTXMZE®! I XVWUWH  ROH HOAHSUHQHXUDQG RQH P HDO
DWDWP H
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&KHI . HY RITHUY VIKUHH VLI QDVXUH VIDXOW VIKDWH[ SBRUH IRRG FXOXUH KHDOK DQG LGHQWIV
WRXJK D ERG HGXFDWRQDOBIQV 7KHVH VIDOW DUH LGHDOIRU7(' [ VW® S@WRLP V IRRG
DQG QXVUMRQ VXP P IW Z HADHW DQG HT XIW FRQIHUHQFHV SXEQF KHDOK FRQYHQLQIV DQG
VRFLDOIP SDPWHYHQW ( DFK SUHVHOVDMRQ EXLABV RQ D VKDUHG |RXQGDARQ  FKD@BIQI LQJ
GRP LODQWQDUDVIYHV DURXQG | RRG Z KLMY LQYIMQI DXGLHQFHV LOVR GHHSHU DZ DUHQHW
KHD@QJ DQG FXOXUDOLHFRQQHPARQ

3 LHVHQVIDVIRQ BGIQIVIKV FDQ EH DGMWHMG WR | WWMKH GHVILHG WP H DQG VRSLF DUHDV
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7KH 3RZ HURI ) RRG LV D FRP SHAQJ NH\ QRWM VMKDWFRQI LROW VKH KLGGHQ GDQIHU/ RI X@UD
SWRFHWHG | RRGV DQG VIKHLU LR®1 LQ GUYLQJ FKLRQLF GLVHDVH FXOXUDOGLVFRQOHFIRQ DQG
KHDOK LOHTXIW 7KWRXJK SRZ HU XOWRU WAG@QJ DQG J UIRXQGHG UHVHDUFK  ViKH VAN LHYHDY
KRZ P RGHUQ IRRG W\ WHP V KDYH VKL WG FRP P XQMHV DZ D\ ILRP QRXUVKP HQWRZ DUG
DGGLPIRQ LAIDHW DQG GHSHQGHQR  7KH VSHHFK FKD@BIQJ HV DXGLHQFHV VR LHFRQV.GHU

Z KDWWKH HDWZ K\ WP DWHU/ DQG KRZ UHVXLRLQJ VR LHDO Z KRB SMQWM RWZ DUG
WDGIMRQV FDQ WHFMP KHDOK GLIQW DQG FRGMPAYH SRZ HU
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QWKLY SRZ HUXO7(' [ WG VBN FHBIEUW FKHI DQG | RRG HT XIW DGYRFDW &KHI . HY EUQIV
QHZ @H VR VKH DQFLHOWZ VGRP  / HWIRRG EH VIK\ P HGLFLOH DQG P HGLFLOH EH WK\ |RRG
3@QW 2 YHU3 L@V EBIQGV VFLHQFH DQG DQFHWUDONQRZ BIGIH VR LHYHDOKRZ S@QWEDVHG
QXWIMRQ FDQ WHGXFH LQI@P P DURQ HYHUMH FKLRQLF GLVHDVH DQG UHWRUH EDDMQFH

Z IMKRXVWIKH VIGH HI T HFW Rl SKDUP DFHXWFDY %DFNHG E\ UHVHDUFK DQG UHDOZ RUTS LP SDFW
&KHI . HY P DNHV D ERG FDVH VIKDWIRRG LV P HGLFIOH DQG D SRZ HU XOVRROI RU KHDQQJ
LOGLYIGXDY WHF@IP LQJ FXOXWH DQG WDQVIRWP LQJ FRP P XQIHV
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6HHNLQJ VR GIMXSWE&KHI . HY FKD@HQJ HV VIKH HLDVXUH DQG LHELWDQGLQJ RI $1UFDQ $P HUFDQ
FXIMOQH H SRMQJ KRZ VRXO RRG Z DV IHWKDSHG DQG UHGHI LOHG Z KLBH IW WXH FXAOXLDO
LGHOWW Z DV GIXWAG ' WDZ 1lQJ RQ RYHU \ HDWV LQ FX@QDU DQG IRRGW WHP VZ RN KH
LQYIVMV DXGLHOQFHV VR TXHWIRQ Z KR GHI LOHV DXVIKHQWFLW DQG Z KDWY/DFN | RRG UHD@
WHSWHVHQW 7KLV VDX FD@Y | RUD FRQWFIRXV SMOQW RW DUG LHRDMWWDQFH VK DWUHWRUHYV
VRYHUIHLI QW KRQRW KHUVIDJH DQG LHFDLP V VKH VRXORI RXUFXIMOQH






