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' HSUWMRQ LV D UMQJ) FRQFHW) DPRQI R@HU DGXQAV Z WK
VWXGHV IQGIFDWQ) D MJQULEDQWV LQFUHDVH 1Q  SUHYDGBIGFH
SRWMQAD® OONHG VR WH FKDEHQIHV R DIIQ) $ UHFHQAMMG
\KRZ HG WDWRYHU D WILG Rl RGHU SRSXOMRQY J RED® KDG
GHSUHWRQ 7KHWH Z HIH DSSWR] IPDWI®  ELARQ SHRS® DI HG
\ HDWY DQG RGHULQ Z KIEK 1 HVAP DG VR LQFUHD\H VR
EL@RQ E\ DQG EI@RQ E\ $IQ LV
DWRFIDWG Z MK LP SDILHG SK\ MFDODQG FRJ QWYH KHDOK DQG
LQFUIHDVHG UMN Rl GHSUHWIRQ ' HSUHWRQ DP RQ) RGHU DGXAV
KDV D QHIDWYH LP SDFWRQ SK\\FDO KHDOM DQG GDI® @H
IXFURQ 7KWV LQFOGHY ZRUHQAQ) FRIQWYH | XQPUWRQQ
' HSUMWMRQ LV DOR FRVHO QNHG Z W WH GHYH®RSP HQARI
FKIRQF SK\MFDO GMADVHV HJ DUMUMY DQIIQD DWMP D
FDUELRYDVEX@®UGVHDVHY DQG GIDEHWAV

FROAMXHG RQ SDIH
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1HZ VDQG 1RWZ RUM\ f3
: KHUH 7KH\ $WIH1RZ 3
$ 0 HWDJH) IRP WH' LWHFVRUf 3

6 SRWDJ KW HDVWWH
o &KRRVUQI WH W KWFERWLQJ
GXUQ) KHDVE DYHV f 3

,Q7KHWU: RWGBVZ IW
- DQHW6 SHCFHUf 3

+(358 7HDP +LJK@ KW 3
5HVHDUFK 8 SGDVMV f 3

) UMK RIT WH 3UHW f 3

5HFLKVP HO& RUHU

« 3RWFWY RGHUZ RP HQ GXUQ
KHDVE DYHV f 3

e 7KH LP SDFWRI KHDWWAHW RQ
HYHUGD\ @H f3

« OXW®' DPDJH DQG +HDW
6WDLOQ f 3
+RZ GRHV P HQRSDXVH DI | HFW
WKH DELON VR FRROGRZ Q f 3

e ([HUFMVH LQWH KHDWDQG
DOWNGH f 3
7KH @QON EHVE HHQ VBIHS
PHPRY DQGPHDVWRQQf3
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$V J REDOWP SHIDVUHV VRDUVR XCQBUHFHGHOMG GIYHY WH LQ OHQFH Rl H WHP H
KHDWRQ P HQDOZ HOEHIQJ KDV EHFRP H D JURZ IQ) |RFXV RI DWMQARQ 3WH

A TT H DMAQ) P HQOLAHWHY VIXFK DV GHSUAVMRQ FDQ FDXVH DGYHWH UHDFWRQY

\R FQP DW LHDWG VHWRY GODGQ) VR HGXFHG UHMAHQR R

KHDWH WHP HV DQG P RGU\ LQJ D SHWRQV DELOW VR UHVSRQG R

KHDW ,\W LV DOR DWRFIDWMG ZIW ZRUH PREIGW DG

P RUDON RXVFRP HV GXUQJ KRWZ HDWHU DQG H WHP H KHDW

HYHQV ' HSUHWRQ ZDV DPRQ) WH KHDOM FRQGMRQV \WWDW

Gl WSHRS®! P RW\VXVFHSVE®! VR KHDWUHDWAG LAHWHY RU

GHDW GXUQ) WH H WHP H KHDWHYHQMOQ %MK & ROP ELD

ZKIFK FOIPHG WH @QHV Rl RGHU DGXW ' HSUHWRQ Z DV

DWRFIDWG Z W GHDW® WP HV J UHDWIUUMN Rl GHDVIK | UIRP - KHDWFRP SDUHG Z WK
P RUH WSLEDOWXP P HUZ HDWHU

(YHQ D EUHI H SRVXWH VR KHDWFDQ DIITHFWD SHURQV PRRG EHKDYIRU DQG
FRIQWRQ ) RUR@GHUDGXAOV VX THUQ] TWRP GHSUHWRQ IWFDQ Z RUHQ A P SWRP V

R GHSUHWMRQ LQFGGQ QFUKHDVWHG WIWREION DJ IHW DQG LOWRPQD  7KH
LCDEION VR WKHFRIQ H DQG UHVSRQG VR WH HITHFW Rl KHDWFDQ SO@FH RGHU

SHURQV VXITHUQI TURP GHSUHWIRQ DWDQ LCFUHDVHG UMN Rl H SHUHQFLQ) D KHDW
UHOWAG LOWU RUGHDW ' HVSIW RXUJ URZ LQJ NORZ GIGIH RQ WH HIITHFW Rl KHDW

RQ KHDOM WHUH UHP DLQV P DNRUJ DSV 1Q RXUXQGHUMIQGQ) Rl VKH FROWHT XHQFHV
Rl P HQROKHDOK GAMRUGHW VXFK DV GHSUHWRQ RQ RGHV VRGIDQFH DQG DELDN VR
DSSURSUDWO UHVSRQG VR KHDW

7R EHWMU XQGHUMDQG WH P SDFW Rl KHDWRQ R@HU DGXGV \XIIHUQ) |URP
GHSUHWIRQ RXUWIDP DWWH +XP DQ DQG ( QVURGP HQMOBK\ MR®J\ 5HVHDUFK DQG
RXUSDWZHLY DWWH & HQAH Rl $ GGIFVIRQ DQG 0 HQMDO+HD®IK DQG +HDMK & DQDGD
DUH FRQGXFWQ) WXGLHV VR EHWMUXQGHUAMBQG WH LP SDFW Rl KHDWRQ WKH KHDOM
DQG Z HOEHIQJ Rl RGBHUDGXOV Z WK GHSUHWRQ

2 XUDIP LV VR DGYDQFH RXU XQGHUMDQGIQ) Rl WH XQGHWDLQ] FKDQIHV LQ ERWK
PHQ®O DQG SK\MFDO ZH@EHIQ) GXUQ) D GD\®Q) H SRWWH VR KHDW LQ

&DQDGIDQV X THUQ) [WIRP  GHSUHWIRQ WDWZ L@ KHS LQRWP  KHDW SIRMFURQ
VROMRQV DQG DGYIFH

FROAMXHG RQSDJH
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| \RX RUVRP HRQH \ RX NQRZ LV \XI THUQJ 1LIRP GHSUHWRQ S®IDVH UHDFK RXWDQG
RU SIRYIGH WHP ZIMK RXU FRODFW IQRIPDMRQ 'U *®Q 3 .HX

JNHQQ #XRWMDZD FD  : H DWH VHHNQJ P LGGB!I DIHG VR RGHU P HQ DQG Z RP HQ
EFVEHHQ DQG \HDWRI DIHZKRPD\ EH LQMUHWMG LQ SDWFLSDWQ] LQ WKLY
IP SRUBQANZ RIN 7KURXIK \RXUKH® ZH FDQ KHS P DNH D GUIHHQFH | RUWRWH
MQ) Z WK GHSUHWMRQ $@ YROQMHY WHFHYH D 1UHH | IMgHW HYDOOMRQ DQG
FRP SHQDVRQ | RUWHLUWP H

J \RX RUWRPHRQH \RX NQRZ LV H SHUHQFIQ] GHSUHWRQ RUD P HQMOKHDOK
FUMY HP HP EHU WDW\XSSRWDQG JXIGDQFH DUH DYDIDE®! 3GIDVH MW 7KH

&DCDGIDQ 0 HQMO +HDOK $WRFIDURQ 2 WDZD %DFK &0+$ 2 WBZD |RU
LQ RUP DWRQ
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/IMQ) Z IMK KHDWA DLOXUH P DNHV IMKDUEHUI RUSHRS®! VR GR HYHW GD\ VIVNY DQG IHGXFHV
WHLU TXDOW R @H ,Q D ZDWPIQ) F@PDW HSIGHP IR®RIIFDODQG MERWDWRY EDVHG
VWXGLHV \KRZ WWMDWSHRS®1 Z LK KHDWM DLOXUH DUH HVSHFLD@ DWUMN GXUQ) Q) SHURGV
Rl HWHP H KHDW' XUQJ KHDWH[ SRVXUH WHWH LV LGFUIHDVHG GHP DQG HP SDFHG RQ WH
FDUGLRYDVEX@U VWP VR VXSSRWKHUP RUHI XOVRY  UHTXLUHP HQW R WWQ ERRG | ®RZ
DQG VZHDWQ ,Q LQGIMGXDY ZIW FDUERYDWX®U GMHDVHV IRERZIQ) RQ IWRP
LQFUHDVHV 1Q KHDWUWDW DQG FDUGIDF FROADFWDNV GXUQI KHDWH] SRVKUH  LQFUHDVHG
P\ RFDUEIDCE@®RG | ®RZ HTXIWHP HQV LH  WKH KHDWAP XVF®! IHTXLUHV P RUH R[\ JHQ DV IW
EHJLQV VR ZRWN KDUGHU PD\ SOFH LQGIMGXDY Z MK [P SDILHG FRURCDU [@®Z UHVHUH

LH UHGXFHG DELOV VR LQFUHDVH ERRG |&Z DWIMNRI MFKHP ID LH  R[\ JHQ VXSSO \R
WH KHDUMY WHGXFHG  Z KIFK FDQ ®IDG VR KHDWWDQG DWFNY RU RWHU FDUGLRYDVFX®U
HYHQV  7KH UHVXORQW RXWRPH IV WDW LQGIYIGXDY @MQ) Z WK SUHH MAQY  KHDW
FRQGMRQVDWH DW VR WP HV J UIHDWMUUMN Rl FDUSIRYDVFX@UP RUWBON GXUQ) SHURGY
Rl KRWZ HDVKHU

6LCFH FRP SGMQJ D 3RWERFVRUIDO! HIRZ \KLS DWWH 8 QYHWAW RI 2 WBZ D XQGHU WH
JXIGDQFH Rl 3IRIHWRU. HQQ , KDYH UHWIOHG VR $XVADAD Z KHWH , FXUHQ® KRG D
NRLOASRMMRQ EHVE HHQ * UL IVK 8 QYHWAW DQG 7KH 3UQFH & KDUB +R\VSIVDO %IVEDCH
,QP\ DSSRIQ® HQN ZH DWH SUP DU® LQYHWAI DWQJ WKH P DQDJI HP HQARI - KHDUWAI DIOXUH
GXUQ) KHDWAMAHW Z KL BRRNQ) DWIQMWYHQARQY VIXFK DV SDWAYH KHDWKHDWQ)  LH
VXEP HU Q) WH ®&ZHU @PEV >NHH GRZ Q@LQ KRWZ DWIU VR SUIRPRWM SK\MR®J LFDO
DGDSVIMRQ

0 DQDILQ) KHDVWAMHW Z KI®I @MQJ Z WK KHDWM DLOXH FDQ EH H WHP HO FKDABIQJ LQ)J
SDUAFXOW | RULQGIMGXDY Z KR P D\ EH S@FHG RQ | UG UHMMFWRQY
E\ WHWUFDWEIR®I MV KIB! Z H DUH @\HO VR \VZ HDWP RUH GXUQ] KHDW
H[ SRVXUH DQG WXV ®\VH P RUH ERG\ | OXG VR \Z HDW\WWHUH 1V D@ D\ V WH
GDQIHURI 3 UG RYHURDG> Z MK LOFUHDVHG | UG FRQUXP SWRQ | RU
WRVH Z IMK KHDUN DIO(H ,QGHHG  LQGIYIGXD® Z LWK. KHDUWAI DLOUH
DUH SDUAEXDUD VXVFHSWE®! VR | UG RYHURDG UHWIQARQ : KHQ
D SHUWRQ Z WK KHDWM DLOUH GUQNY Hl FHWAYH DP RXQVRI | (G
WWH DOHDG\ Z HDNHQHG KHDUWAWMXI J BV VR FLUFX@W WH H] WD
|G HII LFIHQA 7KH NGQH VP D\ FRQAQXH VR KRG ROR P RWH

Z DWIULQ DQ DWMP SWR NHHS WKH ERG\ K\ GIDWG EXWMGFH WH KHDWW
FDOWSXP S WH EGRG SURSH® WH | UG J HW WDSSHG LQ \WH ERG\
IOMDG Rl EHLQ) SURFHWHG DQG HIP LCDWG 7KLY FDQ FDXWH |G UHWMQARQ DGR
FD@IG HGHP D  Z KLIFK ®IDGV VR FDUBLRYDVEX@UFRP SCFDWRQY

FROAQXHG RQ SDJH
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) XUKHUWR WLV FXUHQMKHDWKHDOK J XIGDQFH UHI DWGEIQ) FRROIQY  LOMUYHQARQY @UW HO
DY VR DFFRXQNVIRUWH XQTXH DHMR®J\ Rl KHDWIDIXWH ,QGHHG JXIGDQFH RIMQ

VXJJHW EOQHW HFRP P HQGDURQY ZKIFK GR QRWFRQUGHU P SRWIDQW FRQM[ WDO
IDFVRY WXFK DV WH LQFUHDVHG @ONHIKRRG WDWDQ LQGIYIGXDOZ I KHDUWWI DLOXUH P D\

H[ SHUHGFH P RUH | IHTXHQASHURGV Rl GHK\ GIDWRQ GXH VR EHLQ) RQ | UG UHWMFVRQY
7R WL HQG ZH DWH FXUHQW FRQGXFWQ] D UHYIHZ RI KHDWM DIOXUH J XIGHDQHV Z KIFK
KLJ K@ KW WH DP EL XRXV DQG ELRDG CDVWUH LQ WH FXUHQAKHDWKHDOK P HWDJ Q) | RU
WRWH Z WK KHDWVIDIO(WH ) RU WHWH UHDVRQV  KHDWVIDLOWH SDWHQW DUH RIMQ ®Il W
FRQ XVHG DQ XQF®IDUDV KRZ VR EHVAP DQDJ H WHLUFRQGMRQLQ D Z DUP LQJ FQP D

,QP\ FXUHQMR® ZH DWH FXUWHQM | LCDA LQJ DCDOMY WHMP P LQJ VE R TURP I RFXV JURXS

GMFXWRQV RCH Z IMK KHDUM DLOUH SDMHQWV DQG RQH Z MK KHDWM DLOUH SDWHQWN DQG
FDUHWY 7KH KHDWM DLOUH SDMHQW RYHZ KH® LQJ ® LOQGIFDWIG WDWWH Z HUH 3BIWR GR

WHWU RZ Q UHVHDUFK> DQG 3HO PDQDIH WHWU FRQGMRQ  KRSHIX@ P DQDJ HP HQW LY
EHWAULQ 2 WBZD 7KLV | DFW FRP ELCHG Z WK Z KDWZ H DUH XQFRYHUQ) Z LWKLQ SXEQF®

DYDLDE®! J XIGHIQHV KLI KQ KW WKH P XM DFVRUDOFKD@IQJ HV IDFHG E\ WRVH @VQJ

Z WK KHDUM DIOXH 1Q D ZDWP LQ) FQPDW ,QGHHG  JLYHQ WH FRP S®[ IW Rl P DQDJLQJ

KHDWMAHW 1Q LQGIMIGXDY Z IMK KHDUWI DIO(H  SDUEX@WD Z KHQ |G UHWMFWRQY DUH
IQROHG LWLV FIXFLDO WDW VBLRWHG JXIGDQFH DQG  LQGIYIGXD@ HG FDWH S®QV DWH
GHYHBRSHG VR HQUXUH WHVH SDVUHQW FDQ \DIH® QDYLI DWW WH FKDAEBIQJ HV SRVHG E\

KHDWMAHW  7KHUHIRWH LWLV UHFRP P HQGHG VR FRQUXGVD SK\MFIDQ DV KRZ VR EHW
P DQDJ H KHDWAI DIOXH Z MQ D Z DUP LQJ FQP DA

'T) G2 BR@PQ

3RWEBRFVRUDO) HIRZ
* UL MK 8 QLYHWAW
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C KB WH WD R WH FHQMUY EWRXJKWD GRWRI FHBEEWDWRQ PDWNQI \WH
EHJIQQQ) Rl WH QHZ PLEBIQQXP Z W @UH | HVMMHY |LUHZ RIW DQG FXGOXWDO
HYHQV DIRXQG WH J®EH WHWH ZDV ZIGHVSWHDG DY IHW DQG D VHQH RI
P SHQGLQ) GRRP ®IDGIQJ XS VR WH \ HDU IXHBIG E\ WH < . EXJ RU
0 LAIQQXP 9] WFDWH Z KIFK SUHGLIFWAG WDWFRP SXWAWY Z RX@ P DOXQFWRQ DQG
\RFLHW Z RX@ FRASVH 0 DQ FRP SXWU SURI WDP V IHSUHVHQMG | RXU GLI WA HDWY
ZIW RQD WH [ICDOW R GLJIW PDNQJ WH \HDU LOGIVQ) XWKDE®! | LRP
&RP SXWU MVWPV LCDEION VR GMAQIXMK GDWAV FRUHFWD KDG WH
SRWQADO VR EUQ] GRZQ ZRUBZIGH LQWMAKFWUHY [RU FRP SXWAU UHIDQW
LOGXVMHY & RQADY VR H SHAVDMRQY |HZ P DNRUGIMXSVIRQY REFXUHG LQ

. KB FRQFHUWV DERXW KHDW HWHPHV ZHWH JWRZIQ) DP RQIVW VFLHQAW
Z RUGZ L.GH DWH WD Rl VH FHOMU  KH SXEQE Z DVQW HWDV GHHS® FRQFHWLHG
DERXWWH LP SHQGIQ) J REDOFUMY ,Q &DQDGD QHZ UHVHDUFK IHBIDVHG LQ
LQGIFDWIG \WWDWIQ 7RIRQIR DBRQH DQ DYHWDIH RI SHRS®I GHG IRP H WHP H
KHDWDQQXD@ EHVE HHQ DQG \ HAWSXEQF FRQFHWD UHP DICHG &Z DV \WH
P SDFW Rl H WHP H KHDWZ HUH QRWZ LGH® GMVFXWHG RUXQGHUAMRRG DV WH  DWH
QRZ % WH HDWD V WXGLHV DQG LHSRWV LGFUHDMQI ® KLI KQJ KWAG WKH DAXH
DV FLHQW LE. HYIGHQFH WKRZ HG D @QN EHVE HHQ KXP DQ
DFYMHY SDUAEXDWD WH EXUIQ] Rl | RMOI XHY
DQG WH UWH 1Q J@EDO WP SHDWWH DQG \WH

LQFUHDMQJ | BHTXHQR\ DQG LMW RI H WHP H
/ &) KHDWHYHQWNV +RZ HYHU SXEQF FRQFHUD TXLFND
N WKUWG VR J@EDOZDWP Q) 1Q DV D
N
RQ

GHYDWIMQ) KHDWZ DYH FOLP HG WH QHVRI
a SHRS®! DFURW ( XURSH
Q DOWP V Z HIH VRXQGHG DV \WKH
GHFDGH WUHG RXWWR EH \WH Z DUP HW
WHFRWG HDMO VXUSDWIQ) WKH SUHYLRXV KR/
GHFDGH— WH  V —SUWRYIGIQ) | UMK HYLGHGQFH

WMDWKH SOQHWP D\ EH ZDWP Q] DWD SRWQAD®
GMDVARXY DM 7KH Z DUP HW\ HDU RQ WHFRWG Z DV DWDSSUWR] LP DW®

GHJUHH FHOIXV DERYH QRWP DO : KB WH V ZHWH WH Z DUWP HWGHFDGH RQ
WHFRWG WH DWW Rl Z DUP LQJ Z DV MBRZ HUWDQ H| SHFWG E\ \RP H FQP DWW P RGHY
Z KIFK ®IG VR GIVFXWRQV DERXWD KDWY RUMBRZ GRZ Q LQ J®REDOZ DWP Q) Z KIFK
VHHP HG VR WP SRIDU® FD® FRQFHWDV DURXQG WH ZRWEB +RZ HYHU \FLHQAMW
VXEVHT XHQAD GHVMALP LOHG WKDWWKLY MBRZ GRZ Q Z DV @NHO GXH VIR CDVWUDOYDUDELDN
IQ FOP DWM SUIRFHWHV DQG WH ®Q) WP WHQG RI ZDWP Q] Z DV H SHAWMG \R

FRQAQXH
FRQAQXHG RQ SDJH































































