LLHG | RUMRXQG 7KH
1 HXURVFLHQFH RI VK(H
0 XVLFDOO LQG
| XALD 3RZ HELQYHVAJ DMV \WKH

| DVALODWQJ FROQHPAWRQ QHXLRVALHORH
DQGP XMFS

+RZ ) QKW&KDQJHVS$ ERYHO DFK
3UHWRQ * DNX\ D GLYHVLOWR WH
HQILOHHUQJ FKDAQI HY DWRALDMG
Z LW VXWELOLQJ | @IKWDK\ SHOVRQLF
\SHHGV'S

%DLQ' DP DIH 7KH 1 HXURGRILFDO

&RQVHT XHQFHVRI & ROVDPWE SRUNV

3KLADS 8 KHIZ X H SERUAVWH H | HAW

LOMUHVLIQ ER] LQJ UXJE\ DQGP RWH
FDQ KDYHRQ RXUELDLQV'S
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eSS Doy WH W HOMRO R WY SHURGIEDO Z KIKF
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https://en.wikipedia.org/wiki/NASA
https://en.wikipedia.org/wiki/NASA
https://images.nasa.gov/search?q=ED97-43968-1&page=1&media=image,video,audio&yearStart=1920&yearEnd=2026
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%DIQ" DPDIH 7KH 1 HXURBJ IFDC& ROHTXHFFHVRI
& RQMFNG SRW 1 MD61 FHXV @ FBS

: KDWKDSSHQVZ KHQZ H MBHS" #Z" W . BJ4ABCEIV : FBS
: WHGITRUWBRXQG 7KH 1 HXUWRFIHFH R WH 0 XMEDAD 16 #Z-VDB 1PXFM : FBS
" RAVDQ$SSEID' D\ D@ NHHS WH GRARUDZ D\ #Z#J8M | BLB : FBS

(QIGHHIQY) WH +\ SHYRQE SHIIPH +RZ IOKWFKDQIHV ~ #Z+BB 3BNK : FBS
DERYH 0 DFK

7KH 3K VFIDAFRWARI FRP SHWARQ 7UHQGVIQ/ RZ HUMP E #Z" El EFW | PTI : FBS
DQG @ DP HOAKCMURY

,PSDFWR WAHW : K\ DUH\ RXQ) SHRS®I JHMOQJ J UA #Z+8BB 3BNK : FBS
KDIU
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- BDFBUPO
D VRQRUNN JHG Z RXQG
FDXVHG E\ EGQARIFH RU
\KDLS REMFW RI\WQ
GDAQ \REGHAQ) SDIQ
DQG SRWE®I GHYH RU
WIQERQGDP DIH

< )¥/*3 )& : 8 N&5EO

SHSHDWIG KIW VR WH KHDG 1Q \SRW FDQ UHVXTAQ
DWQHR EWIQSWREGPV IRP P LG LOMUHV\KFK
DVFRGPXWRQY R P XFK P RUH VHURXV LOMUHY @H
FKURQE WDXP DWE HFHSKDBSDW  &7( EWDIQ
KDHP RUIKDUHY GHPHQOAD DQG P RRU GHXURCH
GQWD\H 01' /RQY WP EWIQ GDPDIH BHHY
WWH"GQ O RIWQ SHP DAHNIXPWRQAO
RUMAKAMUDOLP SDILP HOAMR EUDIQ WAKH ™ WP D\
RFFXUGH R IQMY GMVDVH RUD OFNR R\JHQ
XSSO ZKISWD 7% KDSSHQY Z KHQ DQ H \WIDO
IRFH @H D "IRFHXOEXPS EGZ RUNROWR WH
KHDG RUERG ™FDXVHVD EWDIQIGMY 1+,

#PYICH

Q 2 AREHU 3XHWR 5IFDQ 3UR HWIRQDO
ERHU 3WRKDE ' LUJJHW &RBQ 0 HBIGEH

KIHHG D VHYHH EWDIQ EGHG DIWU P XU
LU DOEGZ V\R WH EDFNR KV KHDG +H ZDVD
UASHRAMG ER] HU KDYIQ) EHHQ DQ KRGRIDU : 9&.
Z R FKDP SIRQDQG D J RG P HED@AMDVKH

3DQ $P HIFDQ <RXW &KDP SIRQKIS WZ DV \WH
QON BX@G R D WRXQG ILUKWZKHQ &RBQ
FRP SOICHG \R WH UHHIH DERXWEHQ) \KFN
Z W P X@S®! IDEEMSXQFKHY EGZ VR WH EDFN
R WH KHDG +H FROMXHG WH |LJKWDQG |LQ\K
WH WOK BRXQG EXWQ WH GIHWMQ) BRRP DIWU
WH PDWK KH H SHIHZFHG d]]IGHW DX\VHD
DQG \OUHG \SHFK 2H R &RBQV [UHETV
P DOHG WDW™KH KDG RGH DWP DIRXQG KV
P RWHU KIV UV DUH EHFRP 1) D@ \KDN  DQG,
FRX@ QRAKQGHWMIIQE W

, WP HP EHUKIP FRISVQ) LQKIVRZ QWURZ XS DQG
DW WDW SRQN KH ZDV WIQ) R KRG RQR

FROFIRXAVGHW ™OARRN/5 HKDELOIMRQ

+H Z DV WHQ DAKHG VR KRSMIOZ KHH XU HRQY
SHURPHG DQ HPHJHF KHPIFWDQHARP\ R
UHP RYH WH EGRG DQG UHDHYH SUHWXUH RQKLYEUDIQ
&RBQ ZRXG WPDQ IQ D FRPD IRU DV
IRBZ Q) WH LGFIGHQN/( 631 8 Q RUXCDMOD
KH \X | HUHG IWHYHME®! EUDIQ GDP DIH BDMQ) KIP
1Q D YHI HVIMYH WEW WHTXWQ) D Z KHHBKDIUDQG
FROMIQN FDWH ) RW@DWD &RBQ KDV \KRZQ
SURP IMQJ MJQVR UWHFRYHY 1Q WFHQM HDY EHQY
DEGI R EWDWH LQEHSHIGHQ® DQG FRP P XQEDM
ZIW WH KHS R D \SHFIDDHG FRP SXWMU YRR/

SHKDEIMMMRQ

7KH FD\H R 3WWRKDUS & RBQ \KRANHG WH ER] L
ZRG BDIWPLY ZK EDFNR WH KHDG EGZV
DU L®UDOIQ ERIQ) GH R WH \HYHH EWDIQ
LCOMUHV WH. FRX@ FDXVH & RBQ\K | HBHG DQLQMU
FIDQDOEGHG D "WSH R \WRNH™WDWFDX\VHY
EGHAQ) IQIGH WH KHDG & BIYHDQG & GIF

Z KIEK REFXY Z KHQ EBRG FRBFW LQUGH \WH \NKO
SXMEY SUVKUH RQ WH EUDIQ WAKH 7KLY UHGXFHV

WH WSSO R R\ JHQ DQG QAAHQV VR WH EWDIQ
$XURD KHDON & DUA

$ VWRNH RFFEXY ZKHQ D EGRG FRWRU USWMUBHG
EGRG YWWHO EGHNV EBGRG |BZ W WH EWIQ

6WRNHVFDQEH @H WUHDMQQ) DQG UHT XU
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IP P HADW P HAFDODAMQARQ 7KH EUDIQ UHIHV RQ
EGRG YHWHY \SHALIFD® \ZR SDILY R DUMUHV
WH LQMIDOFDURAG DQG WH YHWMELDO DUMUHY
7KH PHJH DAMWH EDH R WH EWDIQ IRPIQ) D
IKPWUH FD@IG WH & FGIR! : L@ ™ABRG LV \VHQN
R WH EUDIQ WAKHV YID WHVH FHBEWDODWMUILY
SRMGAQ) R\JHQ DG QWHQN WDW IXHO
PHEERIE DPMW ZKOW WPRIQ) ZDUM
SIRGFWIRP WH ERG

' HVF  #WAPE GRX U PVHI U F DIDWVE PGS NaT
*OCPVBUPO4QBDF OE

7KH EWDQ DR FROARY DO FRQFIRXV DQG
\KEFRQFIRXY DPWRQ/ IGFOGQ) KHDW DM
EUDMQ GQIHWRQ DG WHP RIHI XDWRQ
&RBQ \SHFLIED® \KIHHG IRP DQ DFXM
\XEGXUDOBIWMGHG KHP DRRP D Z KIFK IVD WSH R
EDQ EGHG WDW \BNAV SOFH ZKHQ “EGRG
FROFW EHGHDW \WH GXUD P DAMUM- Z KIEK 1V \WH
“RAMPRW PHPEDDQH \WURXQEQ) WH EWDIg™
&OMDEG &WIF 7KV WSH R EGHG
GHYHBSVDSIGD Z W\ P SVRP VDSSHDUQ Z WIQ
KRAY R LMY B\PSWPV PD\ IGFOGH \HYHUH
KHDGDFKHV FRQXMRQ Z HDNHW Q%P ECHW RQ
RH MGH R WH ERG GQRZMGHW \SHHK
FRPSUHKHQIRQ SWREGPV Q}JICHW  DXWD
YRP MY DQG VH] XUV $XURUD + HDEMFDUA

7KV WSH R KDHP RUKDIH FDQ EH GDI QRVHG E\
&7 RUO 5, WDQ/ DBZIQ) GRARY \R [LWMLQG
WHQ! LI XUH RANMH VHYHUW R WH EGHG R \VFH

, FZ8 PET

( BTUSPTUPN Z W/CF
D P HAFDOGHYEH LOHWMG GILHRWD LOR WH \WRP DFK
YID WH DEGRP L(DCY DO WSIRYIGHV BQ) WP
QUMRQ 131GV DQG P HAFDWRQY | RUQEMGDY
XQDEGI VR VINH HRXIK E\ P RXW

&N CPMIBUPO

D P LGP DO IQDMYH P DIH J XIGHG SURFHGXUH WDW
EGFN/DECRIP DCEGRG YHWHY RURSV DRPRYH
EGHAQ B\ QWP DI HQN—\XFK DVFRO
SDWF®N RUJOH—YID XVH R D FDWHWU D | ®f LE®!
\MEH LOHWMG WURXI K D (QDURZ. RSHQQ) IQR D
ERG FDYIW\R WP RYH | LG

L \VYIHY IVQHHGEHG WR GDIQIW

0 HAFDWRQYY ZKIFK FRQARO "EGRG SUAWKXUA
VH] XUV RU KHDGDFKHVIMFDQ EH XVHG \R \WHDW/
\P DEBUVXEGXUDCKHP DVRP DV $XURID KHDAOMFDUH

EXWSURP SWP HAEDOFDUH 1V HWHQADOWR
SUHYHQAFRP STFDWRQY FDXVHG E\ O HUVXEGXDO
KDHP RUKDJ HV \IXFK DV UHSHDWG EBHAQ) DQG
EDIQ KHODWRY ZKFK FRXG SWRYH G-DGAD
' RFVRYDUH P DNQJ SURJ UHW/\R SURYHQAINH GHHG
| RUP X@S®! KU HIHVIR®Z IQ) EDDQEGHGY 2 CH
WDWHQV PIGGBI PHJQIHDO DUMY  00$
HP ERDDWRQ FROMV R WH JXAQ) R D “WIQ
| B LEGI WEH™MURXIK D EBRG YHWHOR VFDOR |
WHOO0$ ZKFK “IHHGV EGRG \R WH P HP ELDCH
DIRXQ@G WH KHPDWPD™ $XURD KHDOMFDUH

6WWEHV \IXJ J HWMWFDQ BGXFEH WH GHHG
R D UHSHDWXU HY RUUHGXFH WH RFFXUHGFH R
| XUNHUSURE®P VE\ DSSWR] [P DIMO

$SCRWHUWHDWR HQMY $VRIYDWEMD D FKRBMMIRO
QXJ WDWPD KHS \R \KUON KHPDWRPDV E\
BGFLQ) IQOP P DWRQ DQG \XKSSRMY ~YDVFXOU
BHSDIU™S MG \KJJHWMG WDWENGQ)  PJ R
DRYDWEMD GDI® IRU  ZHHN FDQ DE\RE WH
FEWS$ XURID KHDAMFDUH
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6D HW P HDVXUHV DU DOR HQRFFHG B\ JRHAQQ)
DXWRIMAV 1Q ERIQ) R SUHYHQW\HIRXYY KHDG
LOMUHY +HDGJ XDUBV DUH P DQEDVRY | RUDP DWIXU
ERHY DIHG Z KB KHDYIHUJ B®YHV R
DMHUWDQ R DU RWQXVHG [Q\SDULY \R
DEVRUE LP SDPWDQG UHGXFH WH MR QMY 7KHWH
UGV KRZHYHU DB QRWDZDV HJRFHG 1Q

SUR HWMRCDERXW

3VHCZ

$@ -RQ 3RSKDP LV D |RWP HU SR HWIRQDOWXI E\

SD\HU ZKR SD\HG DV D IOQHU IRU WDPV
FOGQ) : D\SV DQG WH : DBV QDWRDOWDP

HQQ  IQMIDIRDOFDSY ,QDQIQMYHZ  KH
H SOLGHG WDW - HYH \V DQG P HEDO™DUH QRZ. \WH
RQ® WPIQEHY R PDRU PDWKHV KH KDV QR
“BFRBPMRQ R ™+H KDV MGFH EHHQ GDIQRHG
ZIW GPHOWD DG &7( ZIM KV QHXURBI MWW
HAP DAY WDWKH KDG \KWEAGHG RYHU

\KE FRIMIYH KW \R WH KHDG [Q KIV SO\ QY

FDUHHU 98/8:

&7( IV D SIRIWWIYH EWDIQ FRQEWRQ WRXI KWR
EH @NHG \R UHSHDWG KHDG LQMUHY  WFDQBDG \R
GPHMD EXWWH XPSWRPV FDQ EH P DQIHG
Z W WDV HQN 1+6 7KH EWDIQ FRQMIQY
\SHFIDDHG FHY FDO®G QHXURGHV WDW \HQG
HOFWEDO WD WASRQEG IRU WRXIKW
VHOODMRQ DQG PRYHPHQWV 7KH QHXURGHV DUH
MCHG B\ SDWZ D\V FD®IG D] RQ/ ZKIFK H WG
IRP WH QFOXVHV R WH FHY D@®ZIQ) \WH
WDQP MRQ R MJ QDY WURXI KRWWH GHYRXV
YVMP  $[RQ/ DU WUKFMD® YXQHDEGI DG
P XVAUHD RQ D P IEURMEX®! \FDI | RG WIEIDHG E\
D SIRMQFDMIG " WX™ADIQICMY JURXS

SHSHDWIG KHDG [P SDFW @H WH RGHV \KWEAGHG
G WIE FDUHY FDQ GDPDIH DIRQ/ B\
VHRKIQ) VI IMAQY  RU HYHQ SK\MED® EUWHDNQ
WHP  7KH P [EURWEX®N DUH HVSHFID® YXQHDE®
R \XFK [P SDFW %DIQ ICQMY JURXS $V
DJE\ IV D \SRWZKHH |BTXHQN XBRMAMG
FROVRQY RFFXU SO\ HY DU HVSHFID® YXQHDE®!
VR UHSHWAYH KHDG LOWUHV 8 QDM [Q$P HUFDQ

IRRED® KHPHW DB (RWZR®D) DG SO LV
FROM®RXY \R WHH IV GW WPH \R UWHFRYHU
EHE HHQLP SDFW %DIQICMY JURXS

&7( \XPS\RPV DUH FRP P RQD JURXSHG LIQR |RXU
FDMIRUHY &RIQWH %KDYRXUDO 0 RRU DQG
)XPWRDO &RIQWH HIHFW PD  IGFOCH
PHPRY ®W FRUXMRQ KHDGDFKHV GLIEXWV
FRFHOADAD  DQG D UWHGXFHG SIRFHWIQ) \SHHG
0 HDZ KB WUMIEION DJ IHW DQG GHSUHWIRQ
DB EHKDYIRXUDO AP SVWRPV PRW FRPPRQ 1Q
SHRS®! XQGHUWH DIH R 0 RRUMPSWRPV

FDQ IGFOGH SWEGPV ZIM FR REQWRQ
EDDQFH DQG\SHHK : KIS XQPWRDOX P SVRP V
PD DIIHFW HPS®\PHQNV UHDMRQKISV DQG
IQGHSHGHFH DV ZHD DV FDXMQ)  \RFIDO
Z WGDZ DO 7KH VHIRXGHW R WHVH H I HAW KDV
GG \R GUDODPWRQ EHQJ \BNHQ B\ RYHU
IRPPHUUIE\ SD\HY ZKR FOIP WDWDXWRUMA
KDYH | DIBIG \R SIRMPWM-P [URP UHSHDWMG KHDG
ICOMUHV %DIQIQMY JURXS QUASRQH \R
WH GHHG R IDMQ) DZ DUHHW \R \IXFK SUREGP V
$@ 3RSKDP IRXQEHG WH FKDUW “KHDG IRU
FKDQJ H™R FDP SDLJ Q | XUHUI RUMDI HUSIRWRFRY
LQWH \SRW

/HZIVO RRG. IV DER D |RP HUSIR HWRQDOXI E\
SO\HUZ KR SO\ HG | RU/ HEHWMU 7L HY DQG YW
DQG Z DVSDWR WH ( Q) OQG VITXDG WDWZ HQARQ
R ZIQWH Z R FXS 1Q +HZ DVADI QRHG
Z W P RRUGHXRH GVHD\H 1Q 2 PREHU D
UDUH DQG | DVBOGHXURGHI HHIDWYH FRQEMRQ WDW
GDP DJHV P RRUGHXURGHV 1O WH EWDIQ DQG \SIDO
FRG GDAQ R SWRIUMIYH PXVFGI Z HDNGHW
DG GlIEX®N ZIMW \SHFK PRHPHW
EUDWMQ) RIMZDBZIQ 1+6 IQRP

SHVHDUFK KDV \iXJ J HMG WDWSUR FMMRQDOXKI E\
SO\HY KDYH D KUKHUUWN R GHVHBSIQ) 01
WDQ WH J HHIDCSRSXOMRQ * WHHQ ( $
WGo R IRPHU 6FRMYK QMIDWRDO
SIRHMRDO UJE\ SO\HY IRXEG D "R IRG
IGFUDVH IQWH WNR GPHOMD DG D IRG
IGFBDVH IRU 01 ™ZKHQ FRPSDUHG R
PHPEHYR WH 6FRMIK SXETF
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+RZHYHU EHFDXH 01'° IV QRWD FRPPRQ
FRGUWRQ WH RHDO N IV BZ ZIW RWHU
IDPRY  JHGHWE RUHQMRGP HQBO- @HO \R EH
LOROHG

SAMRAIK WHH IV QR PXUHQVFXW IRU 0 1'
WHDW HQNV FDQ P DQDIH KPP SVRPV \IXFK DV WH
XVH R U XOUSK RWHDS\ \R KHS Z W P X\VF®!
FUDP SV DQG \WIGHW 6RP H P HAEDWRQY \IXFK DV
TXQ(H DQG EDF@IHQ KDYH \KRZQ SIRPDH 1Q
WDWY PXFGI FUDPSV \RR 3DWHQN KDMQ)
WRXEG! Z W FRP P XQEDWY FDQ WFHYH \XSSRW
IRP \SHHFK DQG OQJXDUH WHIDSMV  Z KW
G\SKDIID GLIFXW \ZD@Z Q) FDQ EH WHDWG
YID D \XU LED@® [P SOQMG J DWIRWRP\ \WEH

6DIHW P HDVXUAV P D DOR EH HQRUFHG 1Q UXJE)
\IXFK DV &Z HUQ) WH ®U DOBFNB! KH. KWR EHBZ
WH MQ® DV ZHODVWH X\H R \FUP FDSV B\
DO DIHV +RZHHU WLV ZRW QRAY \WDW
\FUXP FDSV DB QRWGHMIGHG R SUHYHQWKHDG
LCOMUHV RUFRGFXWIRQ EXVUDWHU VR SURMPWIWH
XVHUDJ DIQWYDFH HDU DQG DS OFHIDWRQ/

2 YHDO@WH HYIGHIFH FED® \KRZ VWDWHSHDMG
KHDG P SDFW Q FRQEFWASRW \WFK DV ER] IQ)

DQG UJE\ FDW \XEWEQMOWN R B@Q WP

QXWRBJIFDO GDPDIH  7KH WDJIF FDWV R

DWOMWY OH 3UWRKDIG &RBQ $@ 3RSKDP DG
/HZIV O RRG. (GVADWM KRZ HYHQ WRXWH \XE

FRIFXWIYH EGZV FDQ DFFXP XOW 1QR VHURXY
QH DM FREOWRQY 1FAAEQ)  IQADFIDQADO
KDHPRUIKDUHV &7( DQG 01 BFHQMIE
UHVHDUFK. FRQADXHV VR GHHSHQ RXUXQGHWWBIQEQ)

R KRZ WHH (QMUHV GHYHBS KUKDKWY \WH
KXPMUDCDQG ELRFKHP LEDOFKDQ) HV WDWRFFXULQ
WH EWDIQ EHFDXVH R UHSHDWG WDXP D $GMRXIK
ERM \SRW KDYH LQARGXFHG \DIHW P HDWKUHV
DIPHG DWVWHGFQ WHH WA/ WH H WQNVDQG
VHYHIW R WH BQ) WP FRQUHTXHGFHV i J VW
WDW DUP RUH P XWAEH GRGH VR SURMPADWGMA DW
DOGYHY S@PDMD HOXUQY EHWA HOFDWRQ

XSCDWMG XBV P SURYHG P HAEDCBUIRRFRY DQG D
VWRQHU FRPPIWHQN \R SO\HU ZHIDW IV
HWHQADAL WHVH \SRW DU VR UHP DIQERWM

FRP SHWAYH DQG \DI H | RUIXMUH J HHIDWRQ/

#ICNPHSQ Z

1+, 7UDXP DWE %DIQ, QMY 7% —
EWIQIQMY FDQFDXVH SHP DGHQNV
G\DEIOW DQG BQ WP | XGPWRDO

LP SDILP HQVS YDIDE® DW

KWMBV ZZZ QQGVQKJIRY KHDEK

| RP DWRQ GMREHY WDXP DWE EWDIQ
IOMY \EL DFFHWHG ¥ -DQXDU

SXWHOD( 7KH 6 FLHQNLE

| RXQEDWRQR GHXURS\ FKR®J [EDO

DWHWP HQAVS YDIDE®! DW

KMV  ZZZ \FIHFHAWPWRP \RSIEV

\RFIDOWFIHQFHV EUDIQ GDP DIH

DFFHVHG ™ -DQOY

(631 +RZ RQH ILJ KWFKDQIHG

3UMPKDIUG & RBQVAH $ YDIOE®I DW

KMBV ZZZ HSQFRP VIGHR F@ B IG
$FFHVHG  W-DQOW

ARRNY/5 HKDELDAMRQ 6\RY R
SHFRYHY  3UEKDUG & RBQV 7UDXP DWE
%ADIQ, MY $ YDIDE® DW

KMBY ZZZ \RAMEHFRP ZDWK'
YZ' KL $ZHR $FFHWHG "-DQOU

& GNHDQG & @IF UDIQEBHG
KHP RUKDUH  LOADFUDQDCKHP RUKDI H
$YDIDE®I DV

KABY P\ FOIYHDQGFOIE R KHDEM GL
\FDVHV EWDIQ EGHG KHP RUKDIH
IQADFUDQDOKHP RUKDIH $FFHWHG W
-DQDU

$'9(17 /(17 ( 7,21 _
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https://www.ninds.nih.gov/health-information/disorders/traumatic-brain-injury-tbi
https://www.ninds.nih.gov/health-information/disorders/traumatic-brain-injury-tbi
https://www.ninds.nih.gov/health-information/disorders/traumatic-brain-injury-tbi
https://www.sciencedirect.com/topics/social-sciences/brain-damage
https://www.sciencedirect.com/topics/social-sciences/brain-damage
https://www.espn.com/video/clip/_/id/19160967
https://www.espn.com/video/clip/_/id/19160967
https://www.youtube.com/watch?v=wDhNK5IAweo
https://www.youtube.com/watch?v=wDhNK5IAweo
https://my.clevelandclinic.org/health/diseases/14480-brain-bleed-hemorrhage-intracranial-hemorrhage
https://my.clevelandclinic.org/health/diseases/14480-brain-bleed-hemorrhage-intracranial-hemorrhage
https://my.clevelandclinic.org/health/diseases/14480-brain-bleed-hemorrhage-intracranial-hemorrhage

_%%%$.,1" $0%*(

7+( 1(852/2* &%/ &216(48(1&(62) &217$&7 632576

$XURWD +HDOMFDUH . KDWVD
EWIQKHP RUKDIH" $ YDIOE®I DW
KWV ZZZ DXURRIDKHDOMFDUH RJ \VHYL

FHV GXURFIHGFH EWDIQ \NKOEDWH
FDUH EWDIQ KHP RUIKDUH $FFHWHG W

-DQY

IEVMUH VRS BIW ,QQRYDWRQGSDFH QG
YBRG | BZ WRXIK WH FILFBIR : L@V
P XOWRQH DP S®I $ YDIDE®I DV
KABY  IQQRYDWRQ.SDFH DQXVFRP  FRXU
VAV FRXUHY YAFRXV OP LQDU
|GZV BMRQ/ KRPHZ RIN TX ] HV
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QRQ WDSIG H H P RYHP HOAXWBHS

6GHS IV \RP HWIQ) DOKXP DQ/P XVAGR WL SDW
R RXUHYROHG DUFKIWPMUH 1R RQH FDQ I XQPURQ
SURSHU® Z IMRXIWS GXOV WIQG VR GHHG EHE HHQ

KRXY R \BHS SHUGD. DG FKIGUHQ HYHQ
PRI 6XQ © HDONRZ WDWRGFH ZH JR
WR EHG ZH FRWH RAUHH EXWIWHQ Z KDW 7KV
DWWFGI H SBUH Z KDAKDSSHQY Z WIQ RXUERGHV
RGFH ZH IDODVBHS DV Z HODV DGAHMQ ZK\
\BHS LV\R [P SRUBQN

AMFCFT SXP 4 VC TFDUPOTR

2 GFH\RX | DODVBHS  WHUH DUH YDURXY WBJ HV R
VBHS \RX ZI@IR WRXIK 7KLV IV NJRZ Q DV \WH
\VBHS RFOI 7KHWH W HV DU QYIGHG IOR \ER
PDQ FDMIRIV 150 QROWSIG HH
PRYHP HQVDQG 5(0  WDSIG H\H P RYHP HQW/( DFK
WEUH KHSV \RXU ERG DQG EWDIQ R IXGPURQ
' XUQ) WH 15(0 VBHS WRIHY WH EWDIQ UBHSO\V
DG UWHQRFHY GHXUDO FRIGHPWRYY DWRFIDMG
Z W BFHOMH SHIHFHV %RBJ\ ,QLIKW

- KHQZ H I IMBDWRUGR \RP HMQ) GHZ GHXURQY
DUH DPWDWG [Q WH KISSRFDP SXV  THFKGRBU\
1HE R/

TKHVH QHXURQY WHQ UHSHDWAMH \DP H SDWM) R
DAMMW DV ZH \VBHS NRZQ DV PHPRU
FRORIEDWRQ 7XKIQ ORI 15(0 DG 5(0
\VBHS KHGV XV \R HJRWFH QGZ PHPRUHV Z KB
15(0 DOR |RFXVHV RQ SK\ MEDOWSDIU +RZ HYHU
WH 5(0 VBHS WJH FRONEXMV \R FRIQWH
SIRFHWHV \KFK DV PHPRY FRQRIGDWRQ DG
HP RARDDOSIRFHWIQ)  6GHSIQ) QMMM SHYLZ
7HDP T KHQ IQ WH 5(0 \BHS WIH
HP RARDOFHQAMY \XFK DV WH DP\JED DG

SHERQEO FRW IOMDFWWR ZRWN WURXIK
HP RWRCDCP HP RUHV
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TKVIVZ K Z KHQ\RX Z DNH XS IQWH PRQQ) \RX
FDQ IHHOP R JIRXQGHG  &KRQJ . KB
WHVH DUH WH \E R P DIQ FDWI RUHY \WDWINH \BHS
AFO IV GMGHG IQR WHH DB 15(0 \BHS

VEWHAMRY/ NRZQDV1 1 DQG1 DQGD5(0
\VBHS W H\RZ DGVWH HG R \WH \GBHS F\ FOI

5| FAWBHFT PG 3& 4MFQ

1 WHILWAREIHR 15(0 \VBHS 1V WH WDQMRQ
IURP EHQJ DZDNH \R ID@Y DVBHS 7KV IV WH
WPH ZKHQ \RPH SHRS®I PD\  H SHUHGFH
DEQRUWP DOHQDWRQY D FRP P RQRGH EHQ) | DA
GRZQIQR D CDINDE\W 7KH 1 WRIH RQD QW
IRUD IHZ PIQMMV =Z DB Q %DIQ
Z DYHVFDQ EH WHFRGHG Z KHQ\RP HRCH IV DVBHS
WH LQEFDW Z KDAWGHS W H D SHIRQVIQ E\
\KRZ Q) WH HBPWEDODRWIW R \WH EWDIQ 7KH
WDQUMRQ R [URP FRQFIRXVGHW VR \BHS FDQ EH
GHWPWMG E\ DSKD Z DYHV \KRZ 1) WDWWRP HRGH
IV UHD[ HG \ HWWMADDZ DNH +RZ HYHU DV\ RX P RYH
ROIQ1 WHD ZDYHV DU DOR GAWPWG 7KHH
EWDIQ ZDYHV KDYH BZ IBTXHR WHD PRW \R
WDQ DSKD ZDYHV DQG KUK DP SOMGH SDWAD/

SQYHUWR &HQADO) BUGD QG

2 @FH \ RX KDYH HOMBG WH VHFRQG 15(0 \BHS
WIH 1 \RXUERG WP SHIDMH Z OGRS DG
\ RUEWDMQ) DG KHDWMIDW Z [OGHFWD\VH DQG
EHFRP H P RUH W XOU 7KLV W H OV | RUDERXW
KDO WH WP H\ RX DB DVBHS +RM®QG
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%ADIQ Z DYHV UHFREHG [Q WV \BHS Wi H DUIH GRZ
GRPICDQ® WHWD WRXIK WHVH DB GRZ EUHO®
IOMUXSWG E\ EXIV R DPRMW NJRZ Q DV \BHS

\SIQEBV 8 QYHUW R & HQADO BUGD QG

%DIQ Z DYHV UHFRGHG 1Q WY \VEHS Wi H DUH (RZ
GRP LCDQY WHWD WRXIK WHWH DUH (RZ EUH O
[QMUXSWG B\ EXW R DRWMW NJRZ Q DV MBHS

\SIQEBV 8 QYHYW R & HQADO BUGD QG

S| F3& 4MFQ4WBHF

7KH 5(0 \VBHS WWUH IV WH WEUH R GUWDPV
- KHQ \RX DU GUDPIQ) YROQEUW P X\VF®N DUH
| RXQG VR EH WP SRUDUD SDUD®] HG VR WDV RX GR
QRASK\ MED® DPWRXW RXUGHDP V 94HDWIQ) DOR
EHFRP HV IDWMU DQG WHIXDU KHDWUDW DQG
EGRG SUMWWKUH IGFBDVH VR BIYHY FRP SDUDWH \R
WRH ZKOWDZDNH 6GHSIQY) QMMM 5HYEZ
7HDP %DIQ ZDYHV WFREHG DU DOR
VPIOU \R WRH WFREHG ZKHQ D SHYRQ IV
FROFIRXV 8 QYHYW R &HQADO BUCD QG 7KLY
IV Z KHQ IQRP DWRQ LV PRYHG IRP D \MP SRUDY
PHPRY WRUH VR D SHIP DQHQAP HP RY \WRUH

'HVSF #BIOXBWT SSDPEFE OEJEF-FOUTMFQ
TUWBHFT BCE X1 FOBXBLF 6 QWSTIZ PGS FOEBM WMSEB
OE

8 | BU) BQQFOT XJ B - BDL PGAMFQ

$ OFN R \®OHS FDQ FDX\H VHIRXV SUREGPV
IFOGQ) GHSWMWRQ DJIHW DQG  EISRDU
Q\REHU &KRQY 7K FRUMDMRQ EHE HHQ
D OFNR \BHS DQG \DIG GMREHY IQAFDM KRZ
LQXEWBQADOVBHS P D\ KDYH GHWP HQEIOH | HFW

RQ P HQECKHDAM ' HSUHWIRQ IV FDXVHG E\ D OFN
R 5(0 DQG15(0 WBHS ZKIFK KHSV R UHI XOW

HPRARQY/  $QIHW MUPSWPV DB RWQ
KHIKMHG B\ FKIRQE \BHS GHSUYDWRQ DQG
EISRDU GMREHU FDQ EH FRQGHAWG \R ILWHI XU
\BHS A FEN &KRQ) $ FRP SG\MW OFN R
\BHS KDVHYHQZ RYH HIHFW 2 GFH D SHYRQKDV
QRMWBSWRU KR WH EHFRP H ILIMIE®!I DQG
GHFIMRQ P DNQJ N DQG FRIFHQADMRQ EHJ LOWR
ZDH : HH\D S5HFHW $IWU KRXY
ZIWRXAW \BHS SHRS®I PD\ H SHUHGH
KDOFICDWRQ/ D GMWRIMG SHIFHSWRQ R UHDOW
DQG PD EHFRPH SDIDQRG : HHND SHFHW

4MFQBT B5P3YS-. FU PE

6GHS IV \R [P SRUBOMR WH KXP DQERG  WDWW
KDV HYHQ EHHQ XVHG DV DQ HIHPWH \RUMUA
WRKQTXH ' XU WH W FHOMY  WH
IP SRUIGFH R \BHS ZDV EHIIQQQ) \R EHFRPH
YHY ZHONRZQ ' XUQJ WH & IWK 7UD® WR\H
DFFXHG R Z WWKFUDIWZ HH RWQ GHSUYHG R

\BHS IRU PDQ G\V 10 RGU R IQEFH
KDOFICDWRQY DQG |HHIQV R EHQ) GMVRUHOMG

7KV GG \R PDQ  JHXNQHO EHIMQ) WDWWH

ZHH JXOV DQG FRAHMQ R WH 1DOH
DFFXADMRY/ : HHND 5HFHW -DSDQHWH
ZDUFDP SVIQ: : ,, KDG FUXHOFKHEXBN GHMIQHG
R EGDNWH Z @' R Z DUSWRGHY E\ FRPEIQQ)

\VBHS GHSUYDWRQ Z W WBLYDWRQ DQG EHDWIV
© HHND 5HFHW 7KH ( XURSHDQ & RXWR

+XPDQ SUKW KDV QZ GFOWG WDW \BHS
GSDIRY  ZKHQ DSSOHG \HHHD RU
UVWPDWD® IV D IRP R \RWMH YRODWY

KXPDQGIQW : HHND SHFHW
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\VBHS VFRP SRHG R VHYHUDGGLLI HIHQAKE HV Z W

GHHSHUL5( 0 \BHS RFFXYHDU® RQIQWH QI KW
Z KIBI WH GXUDARQR! 5( 0 VBHS LGFUHDVHYDVWH
QIKBUR] UWHY 8 QYHWW R & HQADO BUGD QG

DQGIVRWQUSHDWGRQa P IQAM P\ FBV

[ PUPSPVT *OWF TUHBUPOT 0 (A MFQ

% RUH ( XJHQH $VNHUQWN  DQG 1 DWDQDO GIW DQ
$PHUFDQ WFHQMW GWFRYHBG 5(0 \BHS 1Q
PDQ EHIHYHG \GHS R EH D SDWYH FRPD
QH WM +RZ HYHU WY H WDREDY GVFRYHY
ZDV DQ XQH SHAMG REVHYDWRQ 1Q WH HD®
V .GIWDQ \RG KV JIDOOWM WMGHQN
$WWHION VR REVHYH IQDQN IDEY DVBHS 1Q
REHU VR WXG  FRUHDMRYY EHEHHQ GLIHIHQW
EHKDYIRXY DQG ID@Y DVBHS +H QRWEHG WDW
\RP H IQ DQN P RYHG WHUH HV \XEWEQAD® Z KHQ
DVBHS DQG ZDQAMY \R \HH Z KHMHU WY Z DV
XQTXH \R IQDQN KH GG DQ H SHUP HOAZ W KLV
\HDURG \RQ PHDWXUQ KV HH P RYHP HQADV
KH VBISW $VHUQN | RXQG WDWKH KDG REVHYHG
WH\DP H H H P RYHP HQVIQWH L DQN DVZ HODV
KV \HDURG\RQ /IX

. ®IW DQ DOR |LIXWHG RMWWDWBHS IV GYIGHG
LQR QLI HIHQAWEN HV Z KIEK P\ F®! DQG HDFK F\ F®!
OWDRXQGG  PLOMWV 7KHH P\ FBN FROMAR
ERM 5(0 DQG 15(0 VBHS WRIHV . BIWDQZ DV
DEGI WR 1106 RAMKDWAVBHS 1V DQ DPWYH SURFHW
Z W FRP SB[ EUDIQ DPMW IDWHUWDQ D SDWIYH
WM +H DOR GWFRYHHG XGDADQ WK WPV
ELIR®J LFDOR\ FBV Z KIFK P RWD OWM RUGNY WDQ

KRXY 7KHVH W\ WPV DB NRZQ \R EH Z KDW
HIHPW WH GXUDWRQ DQG WP IQ) R \BHS W HV
DQG B\ DOQQ \RUVBHS ZIW WHH WK\WPV
\RX FDQ LFUDVH WH TXDOV R \RXU \BHS
8 Q80U JHG 3 FK

fo) \HDURG KUK \FKRROMYGHQA5DQB

* DUECHU DAMP SWG VR WA DZDN\H IRU GD\V
VDL KW WLV H SHUP HONV XQNRZ IQI®  \ IHTIQY

DP D] 1Q) GVFRYHUHY %H11QQRQ) DVKIVKLI K VFKRRO
VIHFH 1DU  SIRWFW * DBEHU  YROQEUD
\VEMPMG KPVHD VR~ FRQHPXWH KRXWY Z W
R \BHS DG H SHIHFHG D ZIGH QH R

SK\MFDCDQG FRIQWYH HITHFW $VWH H SHIP HQWV
Z HQVRQ KIV \SHFK EHFDPH \OWHG KH IRXQG
QLIEXW 1Q WPHPEHIY D UHFHQWHYHQNDQG
KRZHG WJQ/ R PHQEO IDWXH 3K MEDO®

* DUGHWV DSSHWM FKDQIHG DQG KIV VHOH R

\P HODQG VMM JWZ ZRYH 6RP HWP HV KH HYHQ
USRWG \R IHHIY) FRG ZKHQ IQ D ZDWP

HOMRP HQV % WH IRXUM GD\ * DIBGHU KDG
DXGWRY DQG YWXDOKDOFICDWRYY ,Q WH HQG KLY
H SHUP HQAKHSHG \R GHP RQIDM KRZ [P SRUBQN
\BHS VI RUWH KXP DQERG.  DQG WH SK\ MEDIDQG
P HQBOH | HAW \BHS GHSUYDWRQ FDQ KDYH RQ D
SHYRQ 1HXURDXQFK

$ PCDMTIPO

SEP DMD MY HYIGHQAMDWLVBHS 1 DQ HWHQADO
UHTXILHP HQWVI RUYDURXY BDVRQY/ WH P DIQ EHQJ
R DIG \ RXUIPP XGH \MMP \R JURZ  DQG \R KHS
ZIW PHPRY DQG HP RARDOSIRFHWQ) | \RX GR
QRMBHS HRXIK WHH FDQ EH \HYHIH HIHFW
\WFK DV PHQEO KDWY GMRGHY DQG HYHQ
KDOFICDWRYQ \R D@ D\V P DNH \KUH VR J HASGIQN
R VBHS HYHY QIKW6Z HAW WDPV
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# \I:l\PH$Q 7 1 HXURDXQFK ( GWRUIDOHDP
5DQG * DUBHWV6EHS ' HSUWYDWRQ

URBI\ ,QULIKW 7KH & RHAWRQ ([SHIP HQVS * URXQEEWDNQI 6WG 1Q
%\VZ HHQ6BHS DQG %DIQ+HDAM URBI\ +XP DQ( @GSXADFH 1HXRDXFK RAUH@
QUKW >RQEHA@D DQ D Q D $YDIDE® QDQD QD$YDDEGIDW
DWKWBV  EIRBI\IQLIKWFRP WH KWV QGHXURDXQFKFRP IDQG I DUWBHU
FRQUHAWRQ EHVE HHQ VBHS DQG EWDIQ VOHS GHSUYDWRQ H SHUP HQWV >$ FFHWHG
KHDOM S$FFHWHG -DQ @ -DQ (@
URBI\ ,QLIKW : KDWDUH ( (* 6GHSIQ) QMMM SHYIHZ 7HDP
6GHS: DYHVDQG: K ' R7KH 0 DWHU . KDW-DSSHQY' XU 5(0 6GHS YW 1RQ
UREJ\ QLKW SRQEHAD DQ D QD 5(0 6GHS' 6GHSIQ) QMMM SRQIHE
$ YDIDE®I DW QDQD QD $YDIDMEGIDW
KWBV EIRBI\IQLKWFRP  Z KDWDWH KWBV  \BHSIQI IQMMMRJ  KHDOM WP
HH VBHS ZDYHVDQG ZK GR WH VBHS W QRQ WP \BHS % FFHWHG
PDMAJ S$FFHWHG  -DQ @ -DQ @)
&KRQ = 7KH,QGHFHR 6GHS 6GHS ) RXQEDWRQ ( GWRUDOTHDP
RQ&RIQWH ) XGPWRQDQG 0 HQBIOH HDEM +RZ 0 XFK6@BHS ' R: H5HD® 1HHG'
1 HXURVFIHGFH DQG 3 FKIDW 2 SHQ 6GHS ) RXGCDWRQ sRQIHAR DQ D QD
$FFHW SRQH@  SS $ YDIDE®I DW
$ YDIDE®I DW KWBV ZZZ \BHSIRXQ@GEDMRQRU KRZ
KWBV ZZZ RSHOFFHWRXUDYFRP DU VBHS ZRW KRZ P XFK \BHS GR ZH
IFGV WH IQGHFH R VBHS RQ WD® QHG' S$FFHWHG -DQ @)
FRJQWYH | XQPARQ DQG P HQEIOKHDAN,

KW O$FFHWHG  -DQ @) SQHYWR &HQADQ ®RUCD QG 6V HV

R 6BHS * HJHIDCBM FKREJ\
/IX 7KH SRZ HUR GIUHFW 3HWERRNY SRQHA@R DQD QD
REVHYDWRQ GMVFRYHY R 5(0 \BHS 1DW $ YDIDE®I DW
5HY 1HXURVFL SS $ YDIOE® DV KWBV  SUAWERRN/RQIEH XFI HGX OGP HB
KWV GRLRJ \Y W FKREJ\ FKDSWUWRIHY R \BHS
\ SBFFHWHG -DQ @ $FFHWHG  -DQ @

ODFNHQIH 5 - +ISSRFDP SDO 8BOJJIHG 3 FK 7TKH6FIHFHR
1HXRQVSOR 1 HHG 71P H\WR 5HWADQG 8 ADADQ5K\ WP VDQG . BIMF DQ6BHS
SHWRUH' XUQ) 6GHS 7HFKQRRI\ &\ FOV 8 BOJJIHG 3M FK >RQUH@
1IHZRIW RQEHAQ DQD QD QDQD QD $YDIDE® DW
$YDIOE® DW KMBV ZZZ XBOJIHGSMFKFRP \WH
KWV 7277 WRKCRRI\CHY RIWFRP G+ VFHFH R XGADADQ IWWP DQG
XRVFIHOFH CHZ V. KISSRFDP SDOCHXURO)Y/ NBIVP DQ \BHS F\FBV S$FFHWHG -DQ
DOR CGHHG WP H VR UAWVADOG HWRUA @
AU \VBHS S$FFHWHG  -DQ

@
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8 BOIIHG 3 FK 7TKH6FIHFHR
8 ADADQ5K\ WP VDG . BIW DQ6BHS
&\FOV 8 BRJJIHG3UFK SRQH@
QDQD QD $YDIDEG DWUARBI\
QLKW : KDWDWH ((* 6BHS

: DYWWD@G: K ' R7KH 0 DAMAY %REJ\
QUKW SRQEHAD DQ D Q D $YDIDE®
DWKWBV  EIRGI\ IQU KWFRP  Z KDWDWH
HH \VBHS ZDHV DG ZK GR WH
PDWWU S$FFHWHG  -DQ @)
$FFHWHG -DQ @

: HDWBU 3 7KH 6MMIHVR 6GHS
: KDWMDSSHQY' XU ( DFK&\F®I
IHVZHOFHHDAM SRQEHA DQ D QD

$ YOIDE®I DW
KWBV ZZZ YHIZHBHDAM FRP WA HV
R \BHS "W WRIH WP

\OHS S$FFHWHG  -DQ @

;. HHND 5HFHW +RZ 6 BHS

" HSUYDWRQ: DV2 FH 8\VHG DV 7R\WYUH
: HHNO S5HFRW SRQEH@D DQ D QD
$YDIDE®I DW

KMV ZHINOUWHFHWFRP DWFO! KRZ
VBHS GHSUYDWRQ Z DV RQGFH X\VHG DV
WWMUH SSFFHWHG  -DQ @)

=Z DUHQOIM Q - 5(0 DQG15(0

6GHS 6\VBIHV ' ILIHHIFFHVDQG &\ FO

6VEMIMEY 6BHS $GVRU SRQIEH@

QDQD QD $YDIME® DW

KWBV ZZZ VBHSDGVRURJ WP DQG

QP \BHS WRBIHV $FFHWHG -DQ
@,
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) BRP WH RGHWARCRZ QLOXKP HOAR WH 2 G 6\RG
$JH WH ERH IOWM R IQNFDWM P RGH®D GD
QJMIO FRPSRIMRQ/ PXVE KDV WPDIGHG W
XQYHYDOFRQAMIQAZ IMLQ KXP DQ FIMOVDWRY 2 1\AK
FKDIDPMUHG DV SXBO FXGMDO RU D FUDWH
HGDWRAU  PRGHD DODEFHPHAN I
QXRPDIIQ) KDYH UHMDBIG WDW PXVE IV [
SUR RXQG ELIRBJ IFDOSKHRP HIRQ : KHQ ZH QM
R RUFUDM PXVE WH EWDIQ GRHV CRANMNAHDL
\RXQG IWHQIDIHV D \RSKMAEDWMG P XG/\X IMP
Z RORAMWDWIGFRSRIDWY ERWM KHP MSKHUIAV DX
WHGHHS \WEFRWFDOXMKPWUHY & RTBVS $)
UMDUFKHY XRHU WH QHXDO SDWZD\
UASRME®! IRU SRFHWIQ) IWWP PHBG DY
KDPRQ  IMEHFRP HV HMGHQAMANDWP XVE 1V GHHSG
HPEHGGHG 1Q WH HYROHG DUFKMWFWMW R W
KXP DQ EWDIQ 7KLV HWD\ H SBUHV WH GHXUREIRB\
R PXME HSRUQ KRZ WWIJHY WH EWDIQ)
BZDG WWMPY HDVHV \WKEMUDO GHXURSOMAFL
DQG VHYHV DV D SRZ HUXO WHDSHXWE \RRO IR

FRJ QWYH DQG SK\ MEDOSKDELDIMRQ
51 F25 | MR 4WEZ %POBN JOF BCE
3FXBXE

KH HPRAIRQDO IPSDFWR OMMQQ) W PXME LV
SUPDUO BRRMG 1Q WH EWDIQV WZDWG FUFXIW
\SHALIFD® WH EPQBNJIFSHD MWMP  8QINH

VP XOVXFK DVIRRG Z KIFK SURYIGH P DQ  EIR®JIFDO

DGYDQMI HV P XME LV DQ DEVADRAAP X3V \WDW

*1%

%PQBN JOFSHD TZTUFN

D GHVE RINR GHXURQYIQWH EWDIQWDW
SURGXFH UHBDVH DQG USROG VR WH
GHXURADQP IMUGRSDP ICH

$ BVEBUF OVDVVT
U IRQR WH EDIQWDWYIQROHG 1Q
KDEMBDIQQ) DQG SUHAFWRQ

/ VDNAVT BDDVN CFOT

EWDIQ U] IRQ FHQADOR P RAYDWRQ
WHZ DU DQG SBDWWW

/ FVSPQBTUDILZ

WH EUDIQV DELOV R BRU DQVH IMHD 1Q
UAVSRQH VR H SHIHGFH DQG GDWQY
VRP HKIQ) QHZ

QRHNMHOW  WOIJHY WH \DPH  &DSS\»
GHXURADQP MY $FFREQ) \R D WHG FROGXFMG
F\ 9DBWH 1 6D SRRUHAMDO IQ WH EWDIQV
UASRQH R PXME RFFXY 1Q \I R GMAMPWSKDVHV
WH BOUDIQBUPS. W H DQG WH QFBL FN PUPCBO
WEUH ' XUQ) WH DQAFISDWRY SKDVH \WH FBVEBUF
OVDWVT EWDIQ UH] IRQJQROHG LQKDEMBDIIQ) DG
SHAFWRQ  BBDVH  WH  GHXURADQP MMU
EPQBNJF DV WH QAMQHU HSHFW D P XMFDO
UBAROMRQ : KHQ WH $@D[> R WH PXVE |I(D®
RFFXY WH OVDWAVT BDDVNCFOT EWIQ BUIRQ
FHOADO \R PRADMWRQ WZDE DQG SODWKU
UBHBDVHV D \KUH R GRSDPICH RWQ UK 1Q
WH SK\MEDOVHQDWRQ R FKI@ RUS RRVHEXP S\
7K UMDY WDWWH EWDIQ BDFW \R D SHUHAWD
WP HG PHBG. DV QRARQD HOMYEBAGP HQVEXWDV D
\LJ QLIEDQWV GHXURBJ IFDO BWZ DG HQRIFQ) RXU
XQ@EHDIQ XUH VR VHHN RWDQG FUHDWM FRP S®f
DXGWRY SDAMEDY/RXAYHIHV

5| F. VIDBCT #3310 4 8/DVVYV/IBM
1N TUDIX

WFDXVH PXME  UHTXUWNV  WH  MP XGBGHRXV
SRFHWQ R SWK WY DG PRRU
FRRUECDWRY IMDFW DV RGH R WH P RUSRZ HUXO
GIYHY R CFVSPQBTUDIZ \WH EWIQV DEIOV \R
BRUDQVH MHD 1Q BAVSRQH R H SHIHFH DQG
GDQ) \RPHMQ QZ 7KH GHYRXY MVWMP FDQ
FKDQJ H LW DR LQ UHVSRQOH \R LQAIQUE RU
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HWOQUE DVIQ WY FDVH WP XQE\ WHRJ DQUQ)

IW \KPVWUH DQG QHXUDCFRQGHPWRQY 3XGHUEDXI K
DQG (PP D@ 7KLY \AXPWUDODGDSVEMRQ
IV P RUWHYIGHQAZ KHQ FRP SDUQ) WH EWDIQV R
PXVEIDQ/ VR WRVH R QRQ P XMEIDQV SHVHDUFK
E\ &KUMADQ * DVHU DQG * RMUHG 6FKDX] 1Q

UHV-DBIG WDWIQEMGDY ZIW BQ WP
PXMEDOWDIQQ) RWQ SRWHW D \JQLIFDQ®
OUHJ FREXV FDBXP WH EXQEBl R QHOH
ILEWV \WDWI DFLOBWMY FRP P XQEDWRQ EHE HHQ
WH GIWDQG W KWFHIHEWDO KHP DSKHI - 7KLV
IQFBDVHG FRQGHARMW IV @HD D UAWXOVR WH
LOMOH FRRUBICDWRQ WHTXILHG R \WDQUDW \KHHW
PXVE 1QR IICH ELPDQDO PRRU P RYHP HQV
) XUNHP RH WH DXGWRY FRUWM 1Q WH EWDIQVR
PXMEIDQ/ RWQ \KRZV IGFBHDVHG JUA P DU
GHOMW D@®ZIQ) IRUD PR WHICHG 3¥QQ)> R
| T XHQFLHV DQG WP EUHV 7KHVH HYIGHQAFKDQI HV
\IXJ J HAKMDVWH EUDIQ L GRAMMAD SAEME> R DQ
EXVD G QP IE AP \WDWSK\ MED@® H SDQGV IW
SURFHWQ) FDSDFIW \R P HHWWH GHPDQGV R
P XMEDOSHURP DGFH  7KHVH FKDQJ HV 1O AKPMUA
DU P RUSWR RXQG Ll WDIQQ) EHIIQV EH RUH WH
DIH R \HYHQ DV WH \RXQ) EWDIQ IV H WP HO
|G[ LE®! DQG DEDSWEG! WRXIK WH EWDIQ GRHV
UPDIQ SOV WURX] KRXWDGXWNRRG  +DUYDUG
8 QYHYIW

5| F 41 B§E 4ZOBY PG. VIDBCE
- BCHVBHF
%WARQG W HP RARQDO DQG  \MKPMUDO [P SDFW
PXME WDW D SWRRXG QHXRBRIEFDO
UHOMRQKIS Z W KXP DQ OQIXDIH YRM \N\IMP V/
U RQ 3XQE[> D \HWWR XBV IRU RUDQUQ)
HBPHOQN \XFK DV ZR®Y/ RU QGRMV QR
PHDQQIIXO VHOMFHV  1HXRPDIIQ)  WMGEHV
KDYH \KRZ Q WDWWH EWDIQ SURFHWHV P XMEDO
GQMKDWP RQ |RUH DP S® GMRDQAFKRBV [QWH
\DP H UHJ LRQV XVHG R GAWPW UDP P DWEDCHURY
\SHFLLLED® %RFDN DUD 1Q WH G WKHP VSKHUH
WH UHIIRQ FUXFIDOIRU \SHHFK SURGXFWRQ DQG
OQXDIH SIRFHWIQ 7KLY RYHUDS \KI JHV WDW
P XMEDOWDIQQ) FDQ HKDQFH @) XIMAE DELOWAV
\KFK DV SKRGR®J IFDO DZ DIHHW DQG BDAQ)
IOHZA 0 RUHRYHU WH 2)&> 2 YHDS 6KDUY
( KDGFHP HQVK\ SRHMY/\IXI J HV WDWEHFDXVH

7+( 1(85268&,(1& 2) 7+( 086,&$/ 0,1"

, FZ8 PET
$ PSQVT DBNATVN

EXQEBI R GHYH | LEEWHV \WDW DFLOBWMY FRP P XQEDWRQ
EHE HHQWH GIDQG W KWKHP VSKHUAV

" VEIPS DPSFY
WUIRQR WH FHIHEUDGFRUWM USRQUE®! | RU
SRFHWQ) \RXQG IQ RWP DWRQIGFOIGQ) SWK YROP H
W WP DQG\SHHK

#3PCDBT BI-B
UHJ LRQLOQWH &1 WKHP NVSKHUH FUKFIDA RIVSHHEK

SURGXPURQ DG OQ) XDJI H SURFHWIQ)

7 FO$°N FEBMOS-GPOBMDPSFY
DUHD [QWH EUDIQRI WQVSDUHG E\ \WWH | ILWXKER HVR
GPHQMD

P XME DQG \SHHFK \KDUH WIHVH QHXUDOUHVRXUFHV
WH EWDIQV DELOW \R SURFHW WH P RGXOMRQ/ R
SMWK LQD PHBG GUHA® WDQDWV \R D EHWAU
XAEHWRQEQ R WH DG HP RARQ 1Q KXP DQ
\SHHFK 7KLY FRQGHPWRQ UHQ RIFHV WH IGHD WDW
PXVE 1V GRAD \HSDUDM DUKE> P RGXGI R WH
EWDIQ EXWLY | XQEDP HQE® Z RYHQ IQR WH YHUY
FILFXW WDWD@Z XV \R FRP P XQFDW 3DMO$

. VIDBT. FEDICF 3l ZUND" VEIPE
AUNWNT 3" 4

7KH IQMYHPWRQ R PXME DQG GHXRFIHGRH LV
SHKDSV P RWVIP SDRWXOLQ WH [IHG R FQIEDO

UHKDEIMIMRQ ZKHH PXVE IV XVHG R E\SDW
PDIHG QHXWDO SDWZD\V  )RU  SDWHQV
UBFRHIY IBRP D VRN 1HXRBIIE 0 XME
ZKHDS\ 107 XV WH EWDIQV DWDO
U GFKIRQVDWRQ Z W LW WP D SURFHW NORZ Q DV
HQADIGP HQVIRUH DP S® SHRS®! \KEFRQFIRA®
W GFKURQVH WIISSIQ) WHUI HAWZ KIGMOIMQQ) \R D
FDWK WH SHWHDUK BGE\ * & 0 F,QRK DG
6 + URZQ IO GHP RQMDWMG WDWUK WP (E
DXGWRY WP XOWRQ FDQ W QLLIEDQA LP SURYH J DIW
DQG PRRU FROARO B\  SIRMGQ) DQ H WIDO
PHARRPH \RPHMQ WDWWH PRRU FRUM

FDQ XVH R WELDH P RYHP HQV 7KH WG, | RXQG
WDWMARNH SDWHQN Z KR \AKI J BIG R Z DO Z HH
DE®I \R [P SURYH WHUMAIGH DQG \SHHG E\ Z DOIQY
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W DWDG WWPIF EHDWD PV VIXDUWH ZDYH

VRGH HP EHGGHG LQ IQXMKP HQBOP XME [RP WH
5SHDIMDGFH SHIRG

%WARQG SK\VEDO WFRYHY PXVE VHYHV DV D
VARQ) DGFKRUIRUWRVH Z W QHXURGHI HHIDAYH
QWDHY @H $OKHP HWV 0 XMEDOP HP RUHV DU
RIWQ WRUHG LQWH YHQARP HADCOSUH LRQEBICFRIM
— DQ DWD RWMQ \SDWG B\ WH | IIVWERIHV R
GPHOMD 3DWHQN ZKR KDYH GWWNH DELOW \R
\SHDN PD\ \IMDEH DE®I R SHUHAW® UHFDOOUEY
DQG PHBRAHV &XG3 DG ' XIIQ 7K
UMDY KRZ P XVE IV GRAP HIHO D KREE\ EXWD
YMIO PHQEO EDVH WDW FDQ \KWEIQ KXPDQ
FRGHAWRQ DG IXGRWRQ  ZKHQ  WDAWRDO
P HAFDOAHDVR HQN WDFK WHUTP W

7R FRFFOGH WH BIDMRQKIS EHE HHQ P XME DQG
WH EWIQ IV D IDUP R WDQ VP SO IQMDPURQ

EHE HHQ @MMHU DQG \RXQG  IWKDV D GHHSHU
EIR®J IEDOP HDQQ) WDVWAKDSHY WH DUFKIWRMUA

R WH KPDQ PIQG )WRP WH LPPHADWM
GRSDP IGHU IE BZ DBV SUIRFHWHG 1Q WH QEFBXV
DFFXPEHQY W WH GIHUWP \WKPMDO
FKDQJ HV \R WH FRBXV FDBAXP P XME DFW DV D
SRZ HUXOMP XGV WDWHQJ DJ HV P X®E6! FRI QUWYH
UWMPV OXVE EUGIHV WH JDSV EHEHHQ
HP RARQ P RRUFRQARO DQG OQI XDIH SIRIAQ)
D UHM@HQM UDP HZ RIN | RUGRARQD GHYHBISP HQEO
JURZW EXWDOR 1Q D FAIFDOFRQM W \KFK DV
UHDEMIMRQ  $CDFHPHQN 1Q  GHXURVFLHGFH
FROADH \R P DS \WHH IQAEFDW SDWZ D\V DQG W
EHFRP HV LGFUHDMQI © FGDUWDWRXUDI HG DI LQW
IRUPHBG LV GRWD FX@UDO DFFIGHQN EXWD
FHOADO HDWUH R KXP DQ HYRGMRQ 0 XVE LV QRW
\RP HMQ) MR QAMQ VR — MAY D | XQEDP HQEIO
BIQVWURXI K Z KIEK WH EWDIQIQMSUAN RUDQVHV
DQG KHDY/ MHD

#ICMPHIBAQ Z

&R $ 0 XME ( GXFDWRQDQG WH
%DIQ 8 SGDWM $SSTFDMWRQ/R SHWDUFK 1Q
0 XME ( GXFDWRQ SS -

GRLKMBY GRLRU

6DIPSRRU9 1 %HRYR 0 /DUFKHU.

' DIKHU$ DQG=DWVRUKH 5 -

$ WP LED® GWPWERSDP IGH BBD\H
GAUQ) DANFSDWRQDQG H SHIHFHR
SHDNHP RARQWR P XVE 1 DWUA
IHXRFIHFH SRQEH@  SS -
GRLKMBY GRLRU @
3XGHEDXIK 0 DQG(PPDG 3

1 HXURSOMFIW >RQIEH@L DWRDO LEWDY R
0 HAFICH $ YDIDE®I DW

KMBY ZZZ QFELQP QKJRY ERRN/ 1%

+DUYDUG 8 QYHWW %DIQ

SUFKMWPWBH & HOMURQWH' HYHBSIQ)

&KLG DW-DUYDUE 8 QYHIW SRQIEH@

&HOMURQWH' HYHBSIQ) & K@ DM-DYDUG

8QYHYW $YDIDE®I DW

KWBY  GHYHBSIQI FKIG KDWYDUG HGX NH

FRQFHSWEWDIQ DUFKIWRMUA

OFQRK * & %URZQ6+ S5IFH55 DG

7KDXND + 5K\ WP [E DXGWRY

P RRUI DFIDAMRQR J DIMSDWHALLV1Q

SDWHQN Z MY 3DINQRQVGVHDVH -RXUIDO

R 1IHXRBI\ 1HXRWIHY 3\ FKIDWY
SS —

GRLKMBY GRLRU IS

&XE3 // D' NIQ - 0 XME

PHPRY DQG$PKHP HWGMVHDVH VO XME

5HFR] QURQ6 SDUHG [QGHP HQWD DQG +RZ

&DQ W/ DWHWHG' 0 HAEDGH SRIMHVAV

RAEH@ ss -
GRIKWSY  GRLRJ MP HK\
3DWOS$ * /DQXDIH PXVEF

QB[ DQGWH EWIQ 1 DM
1 HXURVFLHGFH SssS  —
GRLKMBY GRLRU @
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P DWUDOQUGH DUMUHY
Z KIFK FDQUHGXFH EBRG
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7KH SIRHE “$Q DSS®I D GD\ NHHSV WH GRARU
DZ D\ ™XJ J WV WDWUH) XOU DSS®! FRQXP SWRQ
SUVHQV I@HW : KIBI HYIGHQ® H DIJHIDMG
PRGHQ UWMDFK FDUHG RW E\  QUMRDO
FHOMAV SURVIGHV FRPSHE®Y HYIGHFH WDW
DSSBV FDQ FRQMEXM \R GMDH SUYHOMRQ
+RZHHU @R MQIGI IRRG FDQ FRP SGWO
HIP LGDW WH QHHG | RUP HGIEDOFDUH 7KLY HWD\

DU XHY WDVWKH WEMP HQALY GUHPAWRQD® WKH 1Q

D SUMHOEMYH \HQH EXW RYHWIMMG ZKHQ
LOMSUAMG QMDD

$SSGV DIH BZ 1Q FDRUHY EXWDH QUMRD®
GHOH $ PHAXP DSS®I SRMGHVDIRXQG  JWDPV
R IEW 1Q SDWWXOU \ROE®! IIEWH SHAWD
DBQMGH WP Q& SREMDP DQG SROSKHRY
\IKFK DV TYXHFHMD DQG FKRWRIHQE DFIG 86" $
7KHH FRP SRGHQNV FRQAEX\M VR \HYHUDO
SK\MR®J IFDOEHH IW DQG DUH \KRZ Q \R P DIR®
ERRWFDIERYDWFXOUDQG P HBERTE KHDAM

$SSBV DOR \XSSRW PHEERTF KHDAM
2 EVHYDWRDOBM-DUFK LQEFDWV WDWZ KR®! | XIW
FROMXP SWRQ FRUHDWY \R GZ HIQ) WH N R
WSH  GDEHWA/ 0 XUDNLHWDO ) LEWH \BZ V
GRZQWH DM R JOFRVH DEVRISWRQ [P SURYQJ

JOFHP IE FRQARIDQG QXA \VHQLW
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P SRUBQ® WHVH EHGHIW DSSO R Z KRB |XIW
IDWHUWDQ | AMIEH Z KIEK OFNV 1 LEWH DQG FDQ
FDX\VH DSIG EGRG \XIDU\SINA 7KLY GMAFWRQ
KL K@ KW WDWIWLY WH WKAMUBH R WH Z KR®I

DSS® QRAMP SO W \iXJ DUFRQMQNWDWSURYIGHY
\WH EHGH W

YXWHPRH JXW KDWY IV DOR SRWHD
LG GHIFHG B\ | UHTXHQADSS®! FRQXP SWRQ $SS®I
SHAWD DFW DV D SWEIRWF WP XOWY PDQ
EHCH IFIDOJ XWEDRMUD Z KIEK DIG 1Q GLJHMRQ
IPPXH UVMP  UHI XOMRQ  QANHQWV SURGXFUWRQ
DQG SURMPWRQ DI DIQMEDWRI HQY . RAWRV HADO
) HPP HQEMRQR! 1 LEUH SURGXFHV\KRWFKDIQ
| DW/ DFIGV Z KIFK \KSSRWMP P XCH IXGPUWRQ DQG
BGFH IQOPPDWRY $V FKIRQE IQOP P DWRQ
XQGHMV PDQ  QRQ FRPPXQFDE® GMDVV W

IHQI WHQY WH IGHD WDWDSSGN FRQAEXWM \R
@Y WP KD

KHH PG HYIGHFH \]IJHADY  SURMPRYH
HIHFW DIDIQAV FHVBIQ FDGFHY SDUMWEXDWD
FRBUABOFDGFHU GH R [EW IGFBDMQ) WRRO
EXDl DQG BOFQ] HSRWWH R FDIFICRIHQY
YR HU DQG /IX +RZHYHU P RWFDQFHU
UHMVHDUFK LV REVHYDWRQDOWHUH R FDQERWSURYH
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GLHPWFDXVDWRQ 3HRS®! Z KR HDWDSSGN UH) XOUD
PD DOR HYDIH 1Q RMHU KHDGM\ EHKDYIRXWY
\XFK DV HHFMQ) DQG DYRAQ) WPRNQ) 7KV
FRQRXQAQ) PDNAV W GLIEEXV \R  DIMIEX\WM
UHGXFHG GMVADVH UMNVR DSS®BNV DBCH

' H\SMM WHVH EHHIW WH SIRHE EHFRP HV
LCDFFXUDM Z KHQ VBNHQ @MID® $ FURW \VHPWRDO
XG [OQHVA DAY KHDOMFDUH X\VDIH 1RXQG WDW
GDIO DSS®! HDWMY'Z H¥ GRWLI QLLEDQAD BW QHD
W YMWD GRARU DIWMU DGYWAQ)  1RU QHVAGI
IDARY ' DMV HADO . KIBI DSS® HDWLY
ZHH IRXEG R KDYH VDKW BZ HU SUNFUSWG
PHAFDWRQ X\VH WH GLIHHGEH 1Q GRARU YAMW
Z DV WMYMWED® LW QLIEDQW 7KLY GHP RQMIDWMY
WDWKHDEM RXWRP HV GHSHQG RQP X@E®! | DFVRY
IFGAQ) JHHWFY  HMURQP HQMO IDRRY DG
WH RYHDOGHY SDMADR DQIQEMGXDO

)XUWHPRMH IRPAMQ RQ D MQI® IRRG W/
QUMRDO HHFWRQP ' VDWH  SUHYHQARQ LV
DWRFIDMG Z W RYHDOKHDGM GHEY SDWAD/
IRU HDPS®I ®GDAQ) D GHW UFK 1Q 1AW
YHI HEE®N Z KRB JUDIQ/ DQG KHDEM. [DW \KFK
DV ROH RO$SSOV FRQAEXWM \R WLV SDMAD EXW
FDQZRW FRPSHQDWM IRU D SRRU GHW RU DQ
XKD QHWGBI 7KH SIRHE MP SOV D
FRP SGf WDOV

WLV DER [P SRUBQMR FRQIGHU WH FRQM \MDO
IDARU $SSOV DUH DIIREDE®I DFFHWE®! DQG
HDX \R LGFRERIDWM IQR GCDIO® QH 3XETF KHDOM
PHWDIIQ) RWQ UWHIHV RQ PSGI P HP RIDE®I
SKIDHV \R HFRXUDIH EHKDMRXUFKDQIH ,Q WL
VHOH WH \WDIQ IXZPWRYY DV PRM D
P RYDWRDO JXGCDFH WDQ \FIHQNIE FOIP

(FRADIIQY) CDIO [ DAWFRQMP SWRQ DOIQV Z WK
1+6 WFRP P HIGDWRQ/R DABDWAILYH SRIWRQVR

| XMDQG YHI FMBE®N SHUGD:

Q FRFOMRQ WH WEMP HQAV"$Q DSS®I D GD\
NHHSV WH GRARUDZ D\ ™V SURYHQ R EH SDIWD®
WH EXWH DIJHDWG $SSBV FROBIQ |IEW
DOAR IGDQNV DQG  EIRDPWYH  FRP SRXQGV  WDW
\KSSRW FDWERYDFXOU PHEERTE DG JXW
KHDON

( SIGHP IRBJ IFDOHYIGHEFH @N/ | XIWIQENH Z W
BZ HUFKURQE GMDWH N +RZ HYHU DSS®V DBCH
R QRAHIP [DW WH QHHG | RUP HAEDOFDUW DQG
K-DOM RXAWRPHV DB IQOHFFHG B\ EWRDGHU
QHMBI DQG \RFIRHFRGRP [E |DRRY 7KH SURYHE
FDS\WUHV DQ LP SRVBQASUHYHQEMH SUFLSG! EXW
MAKRXG EH XQGHWWRRG P HSKRUED®  DWHU
WDQ MDD

#ICNPHSBQ Z

$XH ' * IRDQQFFL( IRIHAD 3
YDV /7 .HP 1 1RDW?

* WHZRRG ' & SIERD( 9DMAQ/ -
DQG 7TROWMG 6 3§ DADQG YHI HDEE
IQBNH DQG WH MR FDUERYDVFXOU
QVHD\H \RWCFDGFHUDQG DOFDXH
PRYDON $ \X\IMP DWE UHYIEZ. DQG GRWH
WASRQH P VD DQDOVVR SURSHAWYH

VMG, QMIDWRCDO RXCDCR
( SIGP IRBI\ ss -

YR HU- DQG/IX 5 + $SSOI
SK\ \RFKHP [EDO DQG WHUKHDE
EHGH M 1XMMRQ-RXAGDO  SS —

WRXQ/ ) TKHZIMHQ ( $CDP $ %10
0 %JHUS$ DQEO0 HQMUN5 3

& KRBMMUROBZ HIQ) SIRSHWAVRI

QLI HHNSHPWDWSHVIQP LGB0

K\ SHIFKRBMMURGP [E P HQDQG
ZRPHQ ( XURSHDQ-RXUDR & @IFDO
1 XABMRQ ss -

'DW 0 $ 6KMABU( /R &UDQE : +

S5RGJHY . 6DIGDUL DQG-XDUH

&RAQID ( FKHDSSGID G\ P\\W

3UYHQAYH KHD@Y EHKDYIRXY DQG

KHDOMFDUH XV -$0 $ QMDA HAFICH
SS —

RWRVS 7XRKA . 0 DQG/RHIRH - $
$ SSGNDQG FDUERYDVFXOUKHDOK -

V\WH J XWP IEUREIRVD D FRUA
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ODFK  GHIGHG DV IYH WP HV WH \SHHG R
\RXQG P DUV WH WDQMRQ IQR WH K\ SHYRQE
WP H $ERH WY WUIAKRG |QKMY R BYIH
JRHIHG B\ WH DWXPSWRQ/ WDW XQGHSIC
FROMHQUARDCDHIRG DP IFV $QEHIRQ $l
EHKDYHV GW @H DQ IQAMEGI SDWIYH 131G DX
P RUH @H D WDPWH P HAXP  XQGHURQ H WP H
FRPSUHWWRQ WDSIG KHDWY DQG DW KUKH
YHBFWAY FKHP IEDOFKDQIH  7KHVH HITHRW P DN
K SHYRQF IDKWRH R WH PRWGHP DAQ)
FKD@®QIHV 1Q PRGH) DHRSDFH HQJ LGHHIQY
ZIW P STFDWRY/ IRU GHHEFH \MMPV  \SDFF
DFFHW/DQG | X\WWUH KL K \SHHG WDQSRW

$PNQIF-TTICW ' N#X 11 ZTIDT

$W KSHYRQF WHEeFWAV DUz EHRPH

VARQJ® FRPSUHWE®G ' HQMW  YDUDMRQ
GRPICDM WH |BZ IHG SIRGFQ) KUKO QRQ

@HDU  WHOMRQKISV  EHIHHQ  SUMKHA
WP SHDMH DQG YHBFIW 6KRFN O\HY IRWP
H WHP HO FEVH VR WH YHKIE®! \XUWDFH DQG P HU F
ZIW WIFNHGHG ERXQGDY O\HY \R FUDW [
YAFRXV \KRFN O\ HU 8 QGHUWHVH FRQGMRQY BHDC
JDV HIHAW \XFK DV P RBFXOU GMRFIDWRQ DX
IRQVDWRQ EHJIQ \R DSSHDU LQMDIEDWY P DQ
FOWEDCDHIRG QP IE DWXP SWRQVDQG

" 8<" N &50mD

QGFHVMMY DGDEFHG QP HIFDO P RGHEY
$QEHIRQ $V D UXW P SOLHG
DQOOWDO DSSWRDFKHY DB BSOFHG B\
FRP SXIMRQDOI GG G @DP IV DQG KUK HQXDGS)
Z 1QG \WQEHOMALY

4| PDLXBWFT

6KRFNZ DYHVDUH D GHIQQ) |HDWUH R K\ SHYRQE
@KW 1RWP DOVKRAN/ ZKIEK IRP SHSHIEEXDU
WR WH DUGZ JHHDW DEXSWIGFUDHY 1Q
SUMXUH DQG WP SHIDWW DQG DUH  WHUH RUH
KUK® XQE-MDEG®I RQ YHKIE®! \KUDFHV 2 EQNXH
\KRFN/ SURGXFHG E\ DQIBIG J HRP HAHV DUH G
\VHYHUB EXAMAOFRQAIEX\M \UJ QLIEDQI® R KHDWE
DQG GDJ 3DWFEXDW® SUREGP DWF DB \KRFN-
ERXQEDY @\ HU IQMDPWRQ/ Z KIFK FDQ WU JHU

|&Z VHSDUDWRQ DG IOMOH GFDOHG KHDW 7R
P M DW WHVH HIHFW PDQ K\ SHIRQEF YHKIFGNV

DGRSWEGQAMPDAQ) HGIHV FUDWY D GAMBFKHG
\KRFNZ DYH WDWNHHSV WH KRAMADIUDZ D\ | URP
WH VWAFMH D WDM)\ BQ HPSBRHG 1Q
DW? RSKHUE W1 HOA NIMPV 1$6$

" FSPEZCBN D) FBUCH

7KHUWP DOH | HFW GRP LODW WH K\ SHURQE U IPH
$V DUGZ GHFHOIDWN DW W QDWRQ SRQN
NGHIE HHJ\ IV FROMHIWMG QU IQR KHDW
SURGXFIQ) WP SHIDWUHVH FHHAQ) , & HHO
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DWODFK  $QEHUIRQ $ GAWRQDOKHDWEY
DUMAV TR VIVFRXV 1 UFWRQ Z WIQ WH ERXQEDY
O\ HU Z KIBI DWKLI KHUYHBFIWAY IDGDWH KHDWY
EHFRPHV LFHDMQI® MIQLIFDQN & ROMHARDO
DHURVSDFH P DWUD® UDSIGD GVH WHQJ W RUP HV

XQ@EHU WHH FRQEWRQY PHDQQ) WHPDO

4BCIMZ BCE $ POSM

0 DIQEIQQ) WIE®! | @ KWDWK SHYRQE \SHHGV IV
H FHSWRQD® FKD@IQILQ)  7KH FHQAM R SUHMWAXUA
FDQ KUWUWDSIGD ZIW FKDQIHV 1Q \SHHG DG
DUWYGH SROFIQ GHMEEMIQ) PRPHQNV
7UDGMRQDO FRQARO \KUDFHY G\VH  H | HPRYHGHW

P DU HP HQVY QRWD VHFRQEDY  FROUGHIDARQ
EXVD SUP DUV GHVLJ QFRQMADIQN

. BUFSBM &CHIOFFSICH

BXYMQ) K SHYRQE @KW BITXUA P DWIDY
FDSDEGI R ZMWWBQEQ) HWHPH WP SHIDMUHV
DQG VHYHUH WHUP DOJ IDAHQN $EOWH P DIMIDY
DB FRPPRI® XHG 1Q WIHON YHKEGNV
LOMURD® HRAQ) \R FDU KHDADZ D\ [URP \WH
VAXAMUH SHQRFHG FDUEERGFDUERQ |DPRX\V®
HP S® HG RQ WH 6SDFH 6KXWBH GDAQ) HGIHV
RIHY H FHBQMNMHP DOBMMWBGFH EXWY FRUD
DQG XAMD® 1WJIB 0 R WFHQ® FHIDPLE
PDW[ FRPSRUMV DQG XED KUK WP SHIDMUA
FHUDP LEV\FK DVKDIQXP GERUGH DQG | WFRQXP
GQERUGH KDYH DWMIDRWMG DIWMQARQ | RUWHUDELD
VR Z IMAEIQG WP SHIDMUHAY H FHHAQ) & 0
PDQ GHMJQ/ WHH P DMUD® DU LOMI IDWG IQR
O\HHG WHP DO SIRMPARD N MMPV  \RP HWP HV
\XSS®P HQMG E\ DPWYH FRRID) \MFKQTXHV

1FPQVMIPOIOU F ) ZOFSTPQOD 3FHN F

3URSXOIRQ SUMHON RH R WH J BDWMAVEDUHY
W \KWBIGHG K\ SHYRQE @KW 7XERWW DQG
\MUER! DQ HQJ IGHV DU LGFDSDE®I R RSHIDWY DWW/
WH HWPH (QBW WP SHDWUY HFRQMUG
DERH 0 DFK SDPMW HIPLCDW  UREMEY

PDFKIGHY EXW D RQ \KEVRQE FRP EXWRQ

@ WY WHUH | HARYHQHW EH RQG DSSUR] P DWD
ODFK  6FUDPMW RU\XSHYRQE FRPEXMRQ
DPMW RYHFRPH WV @ MMRQ E\ D®Z Q)

FRPEXMRQ \R RFFXU 1Q \XKSHURQFE DUGZ

([ SHUP HQEOYHKIE®N \IKFK DV1$6$V;  $ DQG
DQG WH 8QWG 6VMA SWU)RFHV ;.  $ KDYH
GHP ROMDWG \FUDP MWSRZ HIHG | @KW EH RQG
O0DFK  DAMRXIK FKD@Q HV [Q LJQURQ \WBELON
DQG HIFIHR WP DIQ XQUHROHG 1$6$

8 QMG 6\MMV'S$ L) RUFH

GH W KRN IOMUHHFH DG WHOFHG
DWRSKHIE GHQMW DW KUK DWWYGHV 7R
FRPSHODW PDQ K SHYRQE YHKEGN UHD RQ
BDPIRQ FRQAROMMMPV XMQ)  \P DO WM
SDUWEXODW G QDUWSDFH RU HR
DWW RSKHUE | @ KW 7KHVH \XWMP V DUH LOMI IDWMG
Z W DGYDQFHG | @ KWFRQARODO RUMP \/ FDSDE®!
R UASRQEQ R WDSIGD FKDQIIQ) DHIRG (D IE
FROGMWRQ/

#ICMPHIBQ Z

$QEHIRQ - ' +\ SHYRQF DQG
+UIK 7HP SHDWW* DV' \ DP [EV 5HWRQ
9% $P HIFDQ,QMMMR $HRDXWEVDG
S RDXWEY

1$6$ 2 UEEMMUTKHUP DCBURMPURQ
6\IMP . HQCHG. 6SDFH & HQMU

1$6$ $ +\SHU; ) DPWBKHHW
SUP R ) @ KVBHW-DUFK & HOMU

8 QMG 6\ $ L) RUFH ;0 $
: DYHUGHU) DPMBKHHW: U KWBDWHUIRQ
$1U) RIFH 9DH

0 HQA/6HHEFH (QIHIY
0 DWUD® | RUH\ SHYRQF ) @ KW

6FKP IONS &\ SHURQE
& DSDELOA O OB SHYHZ
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2 VBESDFQ
D P XVF® DWKH | LRQAR WH
WK KHSIQ) H WQURQDW
WH NGHH DQG | Bf IRQ DVIKH
KIS

S5IBMYCFSTIZ

WH EXP S \ RX | HHOMWV
EHBZ \ RXUNHHDS

2'
" WNIPOGBDWYWS-T
\¥ KHUH \P DQBIHFHVRI

ERGHVDW SX®IGDZ D\ B\
WH SDW® | UDJ P HQV

6 SRIFRQADXHV\R DRADV D GRP ICDQAYRFFH IQWH
ZRG SKRMAQ] HOMYBICP HQN DQG WUY \R
KRX\HKROV Z ROZ IGH 7KH J GEDDOMRQ R \SRW
KDV KHSHG IQOHFFH KXQAHGY R PLARQ/ R
EHFRP H 1 MDQG KHDOM Z KIVWRFIDDIQ)

$V D SHURPHU GHYHBSY PRM WDIQQ LV
BITXUWHG ZKIEK FDQ EH WRWKRXY DW WPHV

H\SHFD® Ll \WHUH L QMBI FKDQFH R1 PDNQJ VR
WH QH{WGIYHO $WD \RXQ) DJH WV IV DV D
SWREGP EHFDXVH WLV SXW IWHW RQ WH ERG,

ZKOWJIURZ W IV WD RFFXUY ) RU H DP SG

2 \ORRG 6FKOWHMV GVHDH 1V D FRP P RQ FDX\H
R NGHH SDIQ 1Q DERBMWHQN GH \R FROWEQN
XQQQ) DQG FROMXRXV X\DIH R WH TXDGUEHS

7KH TXDGUFHS PXWF®! IQHW IQR WH SDM®

ZKIEK WDQP W [RUFH 1QR WH WELDOWEHRIW
<REH QG D 3HRS® ZM 2\VIRRG

6FKOWHN QVDH H SHIHFH P ICRU DYXOIRQ
| UDFVMUV Z KHBH \P DOBIHFHVR ERGHVDUH SXT®IG
DZD\ E\ WH SDM® @ DP HQN' XH VR WH \SDFH
FUHDWG DI WIUWH \P D@ERGH EBDNDIH WH WELDO
WEHRW JURZV BAKEY 1Q D OP'S MWVXQGHU
WH N3HH 6ZHEY PD. DOR RFFXU %DGRG
7THDFKIQ) +R\SMIO'1+6 ) RXQEDWRQ 7OV

WLV ZIGHD NRZ Q WDWSUR HWIRQDO DWOMA —
H\SHFLD@® | RREDLY — P XWADGKHBH VR FRP SDFW
| [ \MUH VFKHGX®V Z W \WH IGFOMRQR! P RUA
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FRP SHWARQY DQG FKDQJ HV VR HYHON \IXFK DV WH
HOHMRQR WH) ) $ &OE : RIS &XS DQG WH
IQARGXFWRQ R D /HDIXH 3KD\H 1Q WH DOHDG
HIMAY 8()$ &KDPSIRQV//HDIXH $V H SHAMG
WLV UHTXWHY SO\ HY\R WDIQ DQG SO\ P RUH RIWQ
Z W G UHFRYHY WP H IRUPXVFBN $V D XV
P RUH \RIMIAXH LOWUHV RFFXU ) RUH DP S® RXAW
R DOWH IQMUHV \K | HBG 1Q WH 3B HU/ HDI XH
IRP WH OWW\EZHQN \HDY WH SURSRWRQ R
KDP I IQMUHV KDV GREBIG 7KH KL K LOMQMW
R WH 3UHP IHU/ HDU XH SOFHV D KU KHUZ RINBDG
RO WH KDPWIQIV DFFXPXOMY IDWMXH ,Q
SDWEXOU WH P XWF®V 1Q WH KDP Q) DUH WH
PRIWIMY SIRH GH R KRZ WH FRQARO
DFFHBIMRQ DQG  GHFHBOWDWRQ ZKIB XQQQY
+DP VYY) [QMUHY RFFXUZ KHQ WH P X\F®! | EEUV
DU WHWKHG EH RQG WHU @ IWRU RYHZ ROHG
7KH \ER PDIQ WSHV R IQMUHV DU SUR [P DODQG
QWEO<RXXEH QG E  Z M \WH | RP HUEHQ)
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" $- BOFSPSDS/DBU- NHBN FQU

D @ P HQAZ KIFK WELDVHVWH NGHH NRIQWV

FEH R WH KIS DQG WH OWMUEHQ) FEVHUMR WH
NHFDS +DP VY WD DU PRWFRPPRQ I1Q
WH SUR[ IP DO] RGH Z KHUH WH P X\VF®! P HHW WH
WQERQ P XFXBWQERY MGWRQ  7KH DU
FOWLHG QR WUH JWDDGHV * IDGH  WH GDWV
VHURXV JWIDGH FROMV R P L@ SDIQ RU\Z HBY

* DGH  IGFOGHV D PICRUWDU BDAQ) \R D BW
R IXWRQ )ID® * IDGH  WH P RUWWNHIRXY
JWDGH LQROHV D FRP SBMW WDUZ IW \VHYHUH SDIQ

DQG \Z HBLY

SHKDSV WH P RWWARXEBGMRP H DQG FKDMIQ 1QY)

LMY DQ DW®M P D\ |1 DFH 1V DQ DOMIRUFUXFLDWM
QDPHQV $&/ LMY GH R W WHORXV DG
CQUW UHKDEIDAMR) SIRFHW 7KV 1MUY IV
FRPPRQ 1Q \GRW ZIW D \XGEHQ FKDQH 1Q
QUHFWRQ \WFK DV EDWHEDD ,Q $XVADID WH
QPEHUR $&/ WFROMKFWRQ/ FDUHG RXWE\
KJHRY/ KDV MHQ E\ PRUH WDQ [RW WUH
SHIFHQN =EWRWLY IE] IHW® & DG
* IDWRQ - (

$&/ IQMUHV RFFXU GH R \XGEHQ FKDQIHV 1Q
AUFWRY GAUQ) PRHPHQV 7KH DUH KUIK®
FRP P RQIQ\SRW \XFK DV EDWHVED@DQG KRENH
Z KIEK LQYROH IDQGRP FKDQI HVIQ ERW \SHHG DQG
QUHPWRYQ DV SHURWP HY FDQRASIHARVIE® SOQN
WHUIRRW $JDIQ $&/ LOWUHV DUH FDWI RIMHG

QR WUWHH JUDGHV ZIW * IDGH  EHQ) \WH GDWV
\HYHB DV WH $&/ IV RHYWHRKHG D QMBI EXW
QRMRD * IDGH  QROHV D SDIWDOWDU KHGFH
WH N3HH FRXG |HHO XQMJE®I DQG JIYH ZD\
* IDGH  WH PRWWHYHIH LQROHV D FRP SBMW
XSWWUH 6XU HY 1R WIQUHTXWHG QWY FDVH

QMIHVALI © Z RP HQ DUH \E R VR HJ KWIP HV P RUA
OHO VR \KI1HUDQ$ &/ 1O WDQP HQ 7KH WHDVRQ
IRUWLY IV \MWMWR EH GVFRYHIHG EXWWHB DUH

\RP H WHRUHV DV\R Z K\ WMV LV ) RUH DP S® MLV
\FIHQNLED® SURYHQWDVWZ RP HQDWH P RUH | Bf LE®

WDQER\V DQG DV D UNVX®NDUH P RUH @HO VR FDUY

RXWK\ SHIP RELOW Z KHUH MRIQN FDQ FDU RXWDQ
XQAXDO DPRXQV R PRHPHON  $EMIDWHD

WHH DUH SROQN 1Q WH P HQMXDOR\ F®I Z KHH
Z RP HQILQG WHP VHOHVP R LMY SIRGH VR P HQ

GH R ICPYDWY BVHY R GlLIHHQAKRWP RGHV

ZKIEK FDQ KDYH WH HIHFW R \MP SRDUD
ZHDNHQQ) PXFBN 2@t HEHFN QG )RU
LOXDFH SHDN RHWR] HQ UKV 1Q KL K @ DP HQW
Of W (FUGDMQ) WH QHIKRRG R DQ$&/ \WDU

' A\VSWM \SRWEHQ) DE®I VR SURMGH SK\MEFDO
JEBEDO DG \WRFIDO EHHIW  WH  LGFBDMQ)
GP DBV SXWDMBMWV [Q D PRM YXQHDEG
SRMRQ ( YHQ DWD \RXQ DIH MLV SRWE®! \R
EHFRPH IQMUHG WURXIK (DWWDO JURZW YD
QVHDVHV\KFK DV2 VI RRG 6FKOWHUN Z KIGKKHUH
KDV EHHQ D WH 1Q \RIWMIAXH LQMUHV DP RQIWWV
\RPH R WH ZR@V PR IDPRXV DWGMWV
$QMIRUFUXFDM ODPHQN DOR FROMXH R
KIQGHUSUR] UAW LQWH P HQV.J DP H DV'Z HODVWH
ZRPHQV $SSIRSUDM UWFRHY DQG QWY
SUHVHQARQ ADMJ LHV DUH FVWHQADOR SURMFW
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$P HIFDQ$FDGHP\ R 2 WWRSDHAE
6XUHRY $$26 QG 2 \IRRG 6FKOWA
' MDWH . GH3DIQ 2 WRAR 2 QEH@
$YDIDE®I DV

KMBY RWRQRDDRVRU HQ QMDY
FRQGMRQ/ RV RRG \FKOWYUGMAD\H
NHH SDIQ  $FFHWHG 2 PREHU

04DG RG 7THOFKIQ) +RSMIW 1 +6

) RXQEDVRQ 700V 2 \ORRG
BFKOWMN' MDVH ,QRP DWRQ®DI BMWR
SDUHQN FDUHYDQG\RXQ) SHRS®I

) HELOW >0 QIH@S YDLDE®I DW
KMBY ZZZ EUDG REKRSMIVKVXN Z €
FROMQAXSEDGV

2 \ORRG 6FKOWAY ' MDWH /HDIGW SG
$SFFHWHG 2 PREHU

2 H HBHFN QG 7KH5MHR $&/ QMU
1Q: RPHQ 2 QHES YDIDE®I DW
KMBY RQZHEBHFNFRP QZV WH WH

R DFOQMUHVIQZRPHQ  $FFHWHG
2 AREHU

<RX7XEH QG D 8QEHWEQEQ) 2 \URRG
6FKOWMU MDVH >2 QIEH MG-R@
$YDIDE®I DV

KMBY ZZZ \RAMEHFRP ZDWK'
Y$=W IS5 T4 $FFHWHG 2 FREHU

<RX7XEH QG E : K +DP\VWIQ ,QWUHV
7DNH6R/RQ R +HDO>2 QEH YIGHR@
$YDIDE®I DW

KMBY ZZZ \RAMEHFRP ZDWK'
YWD %RHT: V $FFHWHG 2 AREHU

=ERMHZIF] © 9HW@R & DQG* D\WRQ

- ( SFUDVQ) IDWVR DQMIRU
FUFIDWM @ DP HQAHFRQIMKFWRQIQ\ RXQ)
$XVADIDQ/ — > 7KHO HAFDO
-RXIDAR $XVADID ss -
GRL PND 2 QUH@
$YDIDE®I DV

KMBY ZZZ PNDFRP DX MRXIDO
IGFBDMQ) DWWV DQMUIRU FUXFIDW

@ DP HQMHFRQUAKFWRQ \ RXQ) DXVADIDQ/
$SFFHHG 2 AREHU
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: K\ DU\RPDQ P RH\RXQ SHRS®IJHMQ JUA
KDY 6KRXGQWWLY EH D SIREGP @NHG Z W
DILQ) RUFDQRWHUI DRVRY FRQAEX\M VR WH J UA
T
WY RWQ EHIHYHG WDWI U KDIULY D FRPPRQ
VJQR DI DQG DWRXIK WY VFHQ IWIQ
\ RXQJ HUJ HHIDWRQY FDQ DWVH FRFHUIY BDYMQJ
PDQ FRQXHG +RZHYHU UNVHDIFK KDV \KRZ Q
WDW KUK GMHY R MW FDQ DIIHFW\RXQ)
SHRS® FDXMQ) WHP \R \BZ ® GVH \WHUQ@DWDO
KDIUFRBXU
7THHDUHY KDYH EHHQ UHSRWMG \R KDYH KL KHU
GYHY R WHW D IHW DQG GHSUHWIRQ WDQ DO
RWHUDJ H J URXSV 7KHVH UVXOV KDYH \KRZ QR EH
FROMMQNZ M RMHU \KUH V WRR - $WEDWY

R FRBUH WXGHON ZHH \KRZQ \R KDYH
\LJ QLLEDQAP HQBIOKHDEM MXHY DQG DQ DQDOMY
E\ -HDQ7ZHQYH KDV\KRZ Q WDWMHDI HY | IRP

DQG KDYH H SHIHGFHG D \J QLIEDQW
WH 1Q PHQEOGMAMW DQG GHSUAWIRQ | XUWKHU
FDXMQ) DQ IGFUHDH 1Q \KIFIGH UDWV DP RQJMW
\RXQ WHQY $3$ \XUYH

4P| PX Jr U Jr BG&-DUCH U FX5I BB

SHVDUFKHY KDYH NHG WLV SUREGP W WH
UPSDWHW GHORXYV MUWWMP WH  MMP

UASRQUE®

W HDFK KDIUIR@FGI DQG WAHW FDQ FDXVH WHWH

GHYHV R BBDH D FKHP LFDO QRUHSIGHSKUCH ,Q
KHDOM KDIU\VIMP FHOY WDWDYH LQWH EDVH Rl \WH

KDIUWMAIDQG SURGXFH WH SLJ P HOVP HDQQ

IRU WH ERGY UKW RU QKW
UHVSRQH  7KHVH M P SDIWHWF CHYHV EUDCFK RXW

/| PFQIOFQ SCF

$VD GHXURADQP MU MY D
FKHP LEDCP HWHQ HAWDW
KHSVWDQP MHYH L D
DFLRW GHYH HGQI V\R

DCRMHUGHYH FHOP X\F®!
FHORU OQG FHO$VD

KRWP RCH MY/ UHBDVHG E\
\ RAUDGHDA) @BV Z KIFK

DUH KDWAKDSHG J OQGVWDW
WMWRQWS R HDFK NGGH

. FNBCOPDZUF TUFN DFNAT
6SHFID@ HG P HDQQ
SURGXFIQ) FHTY DQG DU
UASRQUE®! RUNQ KDIU DQG
H H SLJ P HOEMRQIQ
YHWEWDM RU DQWP V

7KHVH WP FHDY SUIRGXFH SLIPHQN ZKIFK JIYH
WH KDIWIMY FRBXU $VZH DIH WHVH WP FHOY
JIDGD® GMISSHDU +RZ HYHU Z KHQ DFWG RQE\
QRUSIGHSKUH  WH FDQ DFW H FHWIYHD
GHSOMQ WH WRMH R SLIP HQVSIRGXFIQY) FHOY
\WR HDW® 7KV BAXKWV IQ D BW R FREXU1Q WH
KDIU WHYHMED \MQQ) MOQR D VDN R J UA
7KH +DUDUG* D] HWH

SHVHDUFKHY LQWD® \K\SHAWMG HWHUWH LP P XCH
VVMP RUWH MW KRPRGH FRUNRODV WH
FDXVH EXWH SHIP HQN X®IG ERM RAWT7KLY BIG \R
WH GQVFRHY  WDW QRUHSIGHSKUCH P LIKW EH
UASRQIE®I \ HAWWKH IIQEQ) FDPH Z W D SX| ] ®f

ZKG®l WH DAHPO JOUV  SIRGFH
QRUASIGHSKUWCH  PIFH WDW KDG WHU DAHQDO
JOBV WUIED® WPRHG WD H SHIHFHG
JUA Q) FDXVHG B\ VIWHW 7KH UM-DUFK WDP  BIG
B\ ' U <D &KIHK +\X R +DUYDG 8 QYHMW XVHG
PIEH \R HDPICH \WMW DQG KDIU JUA Q) 7KH
PIFH ZHH HSRHG R WUH WSHV R W
IOROIY PIG \KRWMP SDIQ S FKRBJIEDO
VWHW DG UHVAEWG P RYHP HQNV $@ FDXHG
QRIFHDEGI BWR P HDGRA\\W WP FH DQG KDIU
JUA Q) 7KLV \IXI J HVV WDWQRBHSIGHSKUCH 1V DOR
SIRGFHG IRP WH \(P SDWHWE GHYH VWP

UHXOMY 1QWH FKDQIH R KDIUFRBXU  &KHP IEDO

(QIGHIQ 1HZV

$'9(17/(17( ,7,21 _

3$* (
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7KLY DWAKH IV RAXQFRP PRQ KDV KDSSHAHG R
PDQ ZHONRRZQ SHRS®! 0 DUH $QRCHAM KDIU
KDV EHHQ UPRXUHG W KDYH MUIHG ZKIW

RYHUQL KW Z KISWDZ DM KHU H HPXWRQ GXULY

WH ) BHQFK UHYROMRQ DQG 6HQ -RKQ 0 F&DIQ D
1DV SIGNGAUQ) WH 9 IHWDP Z DU ®VWWKH FRBXU
LQ KLY KDIUZ KHQ KH Z DV\K T HIQ) P XGS®! VHIRXY
IQMUHV DQG EFDWYIV 1Q 1RW 9IEMDP DV D
SUMRGHUR' Z DU 7KHH H DP SBV FDQEH GINHG \R
KUK GMHY R VWHW DITHAWY) WH WP FHOY 1O
WH KDWU IR@FGI FDXMQ WHVH ZRQGHY  7KH

+DUDWG* D] HAM

QWPPDY WH HMGHFFH SUIRYHY WODWWHUH LV D
FRAGHAWRQ EHVZ HHQ HBENDWG IRHW GYHY 1O
\RXQ SHRS®! DQG WH SWP DWUH DSSHDIDGFH R

JUA KDIU 6WHW WU JHY QRUHSIGHSKUCH WDW
DIIHFW SUPHQASURGXHQ) FHQY DFFHBUDWY

KDLUJ W 1) HYHQ DADQHDWD DIH 8 QGHWWBQEQ)

WY @N QRARQD KU KD KW KRZ HP RARIDOZ HD
FHQl IQOHFHY SK\VEDO KHDOW EXW DOR

HPSKDMJHV WH IPSRWIGFH R \XSSRWAYH
HOMLRGP HQW |RU FKIGIHQ % DGGUAWQ) W/
HDW ZH FDQ KHS SIRMPWERM WHU P HQEO
KHDOY DQG (DWIDOGHYHESP HQADQG FDQ RYHIDO
IP SURYH FRQ IGHGFH Z W WHUDSSHDUDGFH

#ICMPHIBQ Z

&KHPIFDO (QIIGHHUQ) 1HZV +RZ D
B/ FKHP LEDOMGV P RXVH KDL UA
%UMDQ +DIRG -DDVY

$ YDUDE® DW

KMV FHQDFVRU EIR®JIEDO

FKHP MY AW/ FKHP LEDOWLEY P RX\H
KDU L

SFFHWHG WO DFK @

' HYHBSP HQBGBFIHGFH ' IDQD' IYHFKD
3K'  Z UMMV DERXKHUI DYRXUMA UVFDUFK
RQSDUHQMY DQG FKICBHQV GHYHBSP HQV
$ YDUDE® DW

KAMBV  ZZZ GHYHBSP HQBOFHGH FRP
E®J RXUWHQY DUH P RWA
IWHWHG WDQ HYHU

SFFHWHG WO DFK @

+DUDG* DI HMM  1HZ 11QEQ) VIOROIQ
GHYRXVMVIMP DQGIMP FHTWVKI J ARV
KRZ IWHWP D\ I J HUWH FKDQIH -H\WED

/DX +6&5%& RP P XQEDWRQY -DQDU

$YDIDE®I DV

KMBY  GHZ VKDYDUG HGX JD] HAM WY
QZ 1QAQIV \KIJHWWKRZ

MW PD. W JHUJWD KDIU

S$FFHWHG WO DFK @

&OMHDQG & MIE 1 RWSIGHSKUH
1RIDGHDEH 0 HAFD® 5HYHZ HG / DWWV
XSGDMGRQ W0 DUFK

$ YDUDE®I DW

KAMBV P\ FOMHDQGEFEIE RJ  KHDEM DWW

FeV QRUHSICHSKWCH (RIDGHDIH
SBFFHWHG WA DK @
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https://cen.acs.org/biological-chemistry/stress-chemical-turns-mouse-hair/98/i4
https://cen.acs.org/biological-chemistry/stress-chemical-turns-mouse-hair/98/i4
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https://www.developmentalscience.com/
https://www.developmentalscience.com/blog/2019/5/7/our-teens-are-more-stressed-than-ever
https://www.developmentalscience.com/blog/2019/5/7/our-teens-are-more-stressed-than-ever
https://www.developmentalscience.com/blog/2019/5/7/our-teens-are-more-stressed-than-ever
https://news.harvard.edu/gazette/story/2020/01/new-findings-suggest-how-stress-may-trigger-gray-hair/
https://news.harvard.edu/gazette/story/2020/01/new-findings-suggest-how-stress-may-trigger-gray-hair/
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https://my.clevelandclinic.org/health/articles/22610-norepinephrine-noradrenaline
https://my.clevelandclinic.org/health/articles/22610-norepinephrine-noradrenaline
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