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' HDU$$3 &RP P XQIW

WLV P\ KRQRUWR Z HBRP H\ RX VR iKH :  LOWU

MXH R 3K\ VMDW 1Q 0 RARQ VKH
RIIFDO QHZVOMMU R WH $WRFDWRQ Rl
$ FDGHP LF 3K\ IDWIMV 5 FMGHQW) HIRZ  &RXQFLO
$$35)8&

7KH WP H R WKLV Z LOWU FHOWAY DURXQG
LQSDAHOWUKDELIOVIMRQ Z WK VRSLFV VKDWLOFOXGH
QHXLRSW FKR®RILFDO UHFRYHJ  DQG  WHDVP HQW
RSVIRQVIQ 7% SUHIQDOR FROMGHWIQ6&, XVHRI

WFKQR®I\ 1Q 7% DQG 6&, SRSXOMRQV ( QFRVHG

\ RX Z L@ LG D FRGPPURQ Rl SRZ HU XOWRUHV DQG
LGHDV VIKDWZ H KRSH FDQ JLYH QHZ  LOVLI K\WLQVR ViKH
| LH@ DQG IKH G\ QDP LF FKDQJHV VKDWZ H | DFH DV D
VSHALDAOV

, ZRX@ ANHWR H SUHW P\ MOQFHWH JDWXGH VR
HOFK R VKH FROWLEXVRWY DUAMWNV DV Z HODV \IKH
WHFKOQR®RI\ VXEFRP P IMWWH Z KR KDYH Z RINHG
WHBMWO VR EUQI WKLV IWXHVR @ H  6VIA WXXQHG
I RURXU VXP P HU HGIMRQ @WAU VKLV \ HDU VKDWZ L@
EHI REXVHG RQ VSRUN DQG VSLOH

5 HIDUGV
5 DMYDQHUNH 0
( GVRU 3K\ DW LQO0 RARQ
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UNIQUE CONSIDERATIONS DURING
PREGNANCY FOR PATIENTS WITH SPINAL

CORD INJURY

6DP DQVKD . RHLEHU O '
8 QLYHUAW

, QURGXFIRQ

5 HSURGXPWYH FDUH I RUZ RP HQ Z MK VSLQDOFRUG LONKUHY
6& LV D FUMFDO \ HV RWQ RYHURRNHG DUD Rl
KHDOMFDUH VIKDWUHT XLUHV H FHSVIRQDOLQWAUGL\VALS@QDU
FRADERUDMRQ ' HVSLWi DGYDQFHV LQ P HGLFDONQRZ BIGJH
DQG H | RUVVRZ DUG LOFOXWYIW  WJ QU LFDQWIDSV UHP DIQ

IQ XQGHUMIQGIQ) WKH XQITXH WH XDO KHDOK DQG
UHSURGXPWYH H SHUHQFHV R VKLY SRSXOMRQ : RP HQ

Z W 6&, DQG RWHJ SK\ MFDOGIVDELOMHY | DFH GIWIQFW

FKDABIQI HV LHDWAG VR VH XDOI XQFVIRQ SUHJQDQR  DQG
FKIGEIUK  7KHWH FKD@QIHV DUH FRP SRXQGHG E\

VRALHVDOMOP DV LQDGHT XDWA FQQLALDQ NQRZ ®IGIH DQG
WX PWUDOEDULHLY Z IMKLQ KHDOKFDUH VMMQJIV : HDIP
VR WHYIHZ ViKH VH XDO KHDOK EHKDYLRW SUHIQDQR
H SHUHQFHV DQG GHOYHJ RXWRP HV Rl Z RP HQ Z WK

GMEIMAY 2 XU JRDO IV VR KLIJKQ@ KW VKH SHMWHW

GLVSDUMHV DQG FRQYHWHO  ViKH | DRVRW FROWIEXVIQJ VR
SRMMYHFDUIHH SHUHQFHV

6H XDO+ HDOK DQG &RQWDFHSVIRQ

$ FUMFDODVSHAWR UHSLRGXPYH FDUH IRUZ RP HQ Z WK
GMDELMMHY LQYRYHV VH XDO KHDOK NQRZ BIGIH DQG
HGXFDMRQ ,QIRLP DARQ DQG GLVFXWIRQ UHIDUGLQJ
VH XDO KHDOK EHKDYLIRW DQG HGXFDMRQ LV RIWAQ D
@ WG FRQYHUIDMRQ Z IMKIQ P RW VRFIHVIO FLLFGV
+RIQHU-RKQWRQ HW DO IRXQG WLV PD EH
XQIOWOMRQD®  FROWIEXVIQ) VR KLKHJ DWWV RI
XQLOWIQGHG SUHIQDQR. DP RQJ Z RP HQ Z WK GLVDELOMHV

DV FRP SDUHG VR WHU FRXQWABDUN Z IKRXW

GLVDELDAHV >@: KLB LQGLYLGXDY Z WK 6&, P D\
H SHUHQFH Gl I HHOFHV 1Q HUHAMRQ DQG HBFX@MRQ
PRW UPDQ W XD® DPIVYH >@ 3HRS®I Z LK
GLVDELDAHV R VIQ KDYH LOVIDPW HUADW DARZ LQJ VKHP VR
FDW D SUHIQDQR VR VAP DQG VDIH® GHAYHU D
QHZ ERR> @

* lYHQ P DIQWIQHG IHUADN DQG KLUKHU DWWV R
XQIOWQGHG SUHIQDOR  1Q SHRS®! Z I 6&, LW LV
DSSLRSUDM VR FRXQWO ZRPHQ DQG  SURYIGH
FROWDFHSVIRQ LI GHMLHG $ OKRXJK P RUWMFRQWDFHSVIYH
RSVIRQVDUHVDIHIRUZ RP HQ Z VK 6&, \KHUHLY D @FN Rl
QMDWUH VIKDWVXSSRUN VIKH VDIHW DQG HILFDR RI
YDURXVP HKRGV> @

0 3+ 8 QLYHUWMW RI &RARWDGR : L@ RRG 20 6 — 5RFN\ 91WD

7 KHRUMFDO FRQVGHUDRQV LOFOXGH D KLIKHU UMW RI

YHQRXV WURP EXV HP EROMP  1Q VKH [LUW \ HDU
| RGRZ LQJ LOMU. | RUMVWRIHQ FROVIALQLQJ P KRGV DV
ZHD DV D FRP SRXQGHG UW R GHFUDVHG ERQH
P LOHDOGHOMW Z MK ' HSR 3WRYHWD > @KRZ HYHU

WHVH UMWNV DUH QRWOQHFHWDUD  HYLGHQFH EDVHG DQG
P D\ QRAVRXVE HJK VKH EHQH W R FROWDFHSVRQ | RU
VRP HZ RP HQ Z I 6&, 6RP H SURYLGHU DUH KHMVDQW
VR XVH LOWDXWAULOQH GHYLFHV GXH VIR UHGXFHG RU DEVHQW
VHOVDMRQ P DNLQJ IMGL | LFXOWR LGHOW\ U VIKH GHYLFH
KDV P LILDWG Z MO WH XWAKV $Q DGGIMRQDO
FROFHRQ LV WH LQFUDVHG UW R DXVRQRP IF
G MHOG{ID GXUQ] LQMHIARQ > @ + RZ HYHU VIKHWH
GHYLFHV U-P DIQ DQ H FHIBIOWDQG DSSLRSUDWA RSWRQ
IRUP DQ\ ZRP HQ Z MK DVP DQ\ DV Rl D\DP S®
R |HP DBV Z MK FHUYLFDODQG WRUDFLF 6&, UHSRUAQJ

8" XWH > @ 7KHH WHRUHMFDO UMWV @FN  \WRQJ

HYLGHQFH \ HAVQHHG VR EH GLVFXWHG Z WK LQGLYLGXDY
Z VK 6& )RUP DQ\ ZRP HQ Z MK 6&, VIKHEHQH LW R

SUJQDOR.  SUHYHQMRQ P D RXVE HIK VIKH UMNV DQG
FDQ HQFRXUDIH VDI HVH XDCDPWY LW

3 ULHJQDQR

3UHIQDQR  LDWAV DP RQJ SHRS®H Z VKK 6&, DUH VIKV®

GZHJ WKDQ WRWM ZLWKRXW 6& +RZHYHU WKH
SWHYDBIQFH GRHV QRW GlUIHU WQUIFDQW > @
5 HMHDUFK  LOGIFDWAV WADW Z RP HQ Z VK 6&, UHSRUN
XQP HV QHHGY GXUQJ SUHJQDOR  %DUUHY LOFOXGH
IQDFFHWE® FDUH VHMQIV  FQQIFIDQV  QHIDWNH
DMIXGHY @FN R FOQIFIDQ NOQRZ ®GIJH DQG
H SHUHQFH @FN R FRP P XQLFDWRQ DQG FRADERUDARQ

DP RQJ SWRYIGHWV DQG D P MXQGHUMQGIQJ R
GMDEIOW DQG GMVOELAW  UHDWAG QHHGV > @7KHH

XQP HVQHHGY QHIDWYHD FRQWIEXW VR WWH RYHLD@®
H SHUHQFHR SUHJIQDQR DQG XGIP DVIAD WDQWDVI VR
KHD®IKFDUH GLVSDUMHY

0 DWQDOFRP STFDMRQV 1Q SHRS®! Z VK 6&, GXUQJ
SUQDOR  LQFOXGH KLIKHU LDWAV R XUQDU  WDFW
QI HVRQV JIYHQ FKWRQF FRBQIDARQ |LRP
QHXWRIHQIF EMGGHU DQG  FDVKHWAU] DMRQ  YHQRXV
WWRP EXV HPERMWP IWRP PP REION DQG
K\ SHFRDIX@ELOW DQG SUMAP WXSWUWH Rl

P HP ELDQHV> @
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7KHHMR®I\ Rl VWKHWH FRP S@FDWRQV KDV QRAVEHHQ Z HD
WXGLHG 1Q WH 6&, SRSXMVMRQ GDGIQJ VR D @FN RI
HY LGHOFH EDVHG JXIGHDOHV ) RUH DP S® DAOKRXJIK VKH
$P HIFDQ &R@UIH R 2 EWMAIFY DQG * \ QHFR®RI\
WHRP P HQGV WHDMQJ DM P SVRP DWF EDRVMUXUD | RU
Z RP HQ Z WKRXW6 &, VKHH LV QR FGDUJXLGHDOH | RUWH
P DQDIHP HOWRI QHXLRIHQLF E@GGHUGXUQJ SUHIQDOR
>@

$ QRWHUJDS LlQ WHH MAQI QA DWKLH LY LHDVAG VR KRZ
VR P DODIH VWRQGDU  FRP SOFDMRQV Rl 6&, GXUQJ
SIHIQDOR 3 WHIQDOR  LOFUHDVHV VMKH UMW Rl VSDWARLW
SIHWXWH 1IOMUHV  ID@Y EO®GGHU VSDW V. DQG
FROWIBDWRQ > @+ RZHYHU PDQ\ R WKH FRP P RQO
XVHG P HGIFDWRQV | RUE@GGHUDQG ERZ HCP DQDIHP HQW
VSDWIAW DQG SDIQ KDYH QRWEHHQ Z HDWMXGLHG GXUQJ
SWHIQDQR 5 IMNVDQG EHOH IWRI YDURXV P HGLIFDUWRQV
LOFXGIQ) FKHP RGHOHUWYDWRQ SIWRFHGXUHY |IRU ERWK
E@GGHUDQG H WHP IW VSDWIFIW  QHHG VIR EH GIVEXWHG
Z W SK\ MDMW REWMALFIDQV XIRRIMWMW DQG RWKHU
VSHAIDOWV LQYROYHG 1Q VW(H FDLH Rl Z RP HQ Z WK 68&,
) XUMHP RUIH SDAHQW WKRX@ KDYH DFFHW VR SK\ MFDO
VIKHLDS\ RFFXSDURQDO  VKHLDS\ DOQG DWWYH
WHKOQR®J\ SWIRIHWRQDY |IRU QRQSKDWP DFR®RILF
P DOQDIHP HOWRI VSDWAFIW VR DGGLHW | DAUWN DQG VR
DGGUHW FKDQJHV LQ DRWY MRV Rl GDIO QY1QJ DWRFLDWAG
Z W WHU FKDQILQJ ERG\  7KHDSIW FDQ GLVRXW
Gl | HLHOW FDWHWAL] DAWRQ RSVIRQV GXH VR LOQFUHDMQJ
DEGRP LODOM] H DQG SIHWXIWH DQG DQ\ FXWRP VHDWQJ
QHHGV IRU RII®RDGIQ) KWK UMN DUHDV |RU SUHWXWH
LONKURY > @)

/ DERUDQG' HOYHJ

RP HQ Z MK 6&, | DFH DGGIMIRQDOFRP SAFDMRQV GXUQJ
@ERU DQG GHOYHJ VXFK DV DXVRQRP LF G\ \UH Of D
Z KLFK LV GIMQPW LIRP SUHHF@P SMD RUHFDP SMD DQG
UHT XLLHV XQLTXH WHDP HOW> @ RP HQ Z VK 6&, P D\
DOR H SHUHQFH SRUMRQDOFK DABIQJ HV VHFRQGDU. VR KIS
GLMVDUARX@MRQV FROQWDAXUHY DQG VHYHUH VSDWIFIW
7KHH SK\ VFDO@P IVIMRQV RI IAQ QHFHWAVIVIA DWMMG
GHIYH) P HMRGV HJ IRUFHSV YDFXXP H WDPARQ RU
FIVDUDQ VHAMRQ SRWOMD®  LOQFUDMQJ  DGYHUH
RXVFRP HV| RULQGLYLGXDY Z [V GLVDELAMHV FRP SDUHG VR
WHU SHHWY Z WKRXWGLMDDELDMMHY >  @,Q DGGMRQ WR
P DWAUQDO FRP SOFDMRQV GXUQJ GHIYHJ  QHRQDVO
RXVWWRP HV FDQ DOR EH DI I HAWMG ' HHUBLQ HWDO DQG
0 F DIQ HWDO UHSRUMKDWQHRQDWAY ERWQ VR P RWKHY
Z VK GMVDELOMMHY RIWQ KDYH BZ HU ELUMK Z HIKW
VKRUMU GIQIWK | RU JHWIMRQDODIH DQG WP DABU KHDG
FILFXP IHHQFH> @
' HVSLW LOFUHDVHG DGY HUWH RXVIRP HV DQG EDULHUY VIKDW
Z RP HQ Z WK GLVDELOMAV | DFH UHIDUGLQJ VH XDOKHDOK
DQGSUHIQDQR P DQ\ Z RP HQ KDYHQRWG

WH Z HH VDM IHG Z IV VMHP RGHRI GHQY

Z W GMDELMAHY SDUAFSDMQI) 1Q D S
TXHWIRQQDLLH SLRYIGHG LOWIKWUHIDUGLQ) £ KLWVIRH

I HOVZ DV H | HFYH 1Q ®DGLQJ VR D SRUMIH SUHI QDR
DQG ELUMIQI H SHUHQFH ,P SRUDQWD VKH \WIWAG VIKDW
DGYDQFHG DQG FDUH XO SMQQLQI Z IMK FAQLFIDQV Z KR
KDG GLVDELOW WHDWG H SHIAMH D@RZ HG |RU EHWHU
P DQDIHP HOWRI VWHUGIVDELOW GXUQJ SUHIQDQR > @

&RQFOXMRQ

7KH UHSLRGXPVIYH H SHUHQFHV Rl Z RP HQ Z WK 6&, DLH
VKDSHGE\ DFRP S®{ LOWBM R SK\ MRRILF VRAHEO
DQG i WP LF IDPRDY @ KIBI P DQ\ Z RP HQ Z WK 6&,
DQG RWHU SK\ IFDOGLVDELOMHV P DIQVIDLQ VH XDCDPY LW
DQG KHDOK\ SUHJIQDOFHV VKHU NRXUQH V DUH RIWAQ
P DINHG E\ LQFUHDVHG UM\V WL QU LFDQWEDUUHY DQG
WHP HQGRXV JDSV 1Q WH OWMADWUH YDULHY LQFOXGH
IODGHTXDM  FOQIFIDQ  NQRZ GGIH  LQDFFHVWME®!
KHDOMFDUH HQYLLRQP HQW DQG P LVXQGHUMEQGLQIV Rl

GMELOW HDWG QHHGY ' HVSIMA VIKHVH  FKDABIQI HV
VRP H ZRP HQ UHSRUN SRUMIYH ELUMIQ) H SHUHQFHV
Z KHQ SLRYLGHG Z MK DGYDQFHG SMQQLQJ DQG FDUH | LRP

FOQLFLDQV Z [V H SHUMHLQ GIVDELAW 0 RYLQJ | RWZ DUG
WY HWHQUDOVR VWUHQIVIKHQ HYLGHQFH EDVHG QWD
IQ VKLV IHB [P SIRYH FOQIADQ HGXFDMRQ | RWAMU
SDAHQWFHQWALHG FRP P XQLFDMRQ DQG FUHDVM LOFOOMYH
KHDOKFDUH HQYLLRQP HQW VIKDADGGLHW GLVSDUMHY DQG
VXSSRUMKH UHSLRGXPYH DXVRQRP \ Rl Z RP HQ Z WK
GLVDELOMHV

5 H HUHQFHV

+ RIDHU-RKQWRQ: ' DADQD\ DNHO : X -3 &DXJKH
$% ' DUQH % 3UDQDOR ,QWAQGHGQHWE\ 0 DWAQDO
' MVDELOW 6VIWY DQG 7\ SH 1Q WH 8 QMG 6VIVIAV
3HUWSHAWEH 5 HSLRG + HDOK

BWZ DUN- ' HDQH. & 7XWBI' 2UM $ &K@Q . 0
=HEWDFNL. 6H XDO$ PVIW LQ $ GXQV Z WK 3 HGLDWAF
2 QUHW6SIQDO&RUG ,QMU.  ,QMU ' HP RIWDSKIF DQG
/URW® )DRVRW 7RS 6SLODO &RUG ,QM 5 HKDELO

&RXURL ) $G{DQGHUO O F DQ $% : RP HQV
6H XDO+ HDOK. DQG 5 HSURGXPAYH ) XQPVIRQ $ | WU 6&,
7RS 6 SLQDO&RUG , QM6 HKDELO

+DD/0 1QRWRP HBI && /DA $7 + HQWFKHO&%
BEFXP & &RQUGHDMRQV | RUE&RQWDFHSVRQ ) RGRZ LQJ
6SLODO&RUG QMU $ 6\ WP DWF 5HYLZ 7RS 6SLQDO
&RUG , QV6 HKDELO

* XIEHUA(5 . DXQWW $0 ' HSR 3 LRYHLD DQG WWHBMDO
KHDOK WHYLHZ IQ) WH HYIGHQFH GHYH®RSLQJ DQG

GIHP LODWQJ D  FROMHOWV  &ROWDFHSVIRQ
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$PHUFD 39R %RQH + HDOK DQG 2 WHRSRLRWY

0 DQDIHP HOWLQ , QGLYLGXDY Z WK 6SLODO&RUG , QKU
&@OLFDO3 LDPFH * XIGHIOHV | RU 6 SLQDO&RUG 0 HGLFLOH

6LSWL 0 / 7KH P SDFWRI VSIQDOFRUG LOMU  RQ
IHP DB WH XDAOW P HOWUXDARQ DQG SUHIQDQR D
WHYlHZ R VKH OWMDXUH - $P 3DWDSGUID 6RF

0 D]ID& . RWD6' +DUIV$ : DGGIQIRQ$ %HIQGO
$ &ROQWDFHSVIRQ 8 VHG E\ 3 HRS®I $ WLIQHG ) HP DB DW
9dUA : VK 6SLODOSRUG QKU - 2 EVAAWF \ QDHFROS.DQ

JHIRQL/, &KHQ < 0 F/ DIQ $% &XUHQWSLHIQDQR
DP RQJ Z RP HQ Z VK VSLQDOFRUG LOMKU. | LQGLQIV | LRP
WH 8 6 QDARQDOVSIODOFRUG LOMU  GDVDEDVH 6SLODO
&RUG

0MDO /RQ %H@O/0 ,H]RQL/, 6P HOVHU6&
6P MK /' 3UHIQDQR DP RQJ Z RP HQ Z IMK SK\ VFDO
GLMVDELOMHY 8 QP HWQHHGV DQG UHFRP P HQGDMRQV RQ
QDYLIDWQJ SUHIQDQR ' LVDELO+ HDOK -

wWDUS$ &DR- : LORQ$ +RP HU& $FFHW VR DQG
H SHUIHQFHV Rl P DWAQIW FDUH IRU ZRP HQ Z WK
SK\ VIFDO GMDELMMHY $ VFRSIQJ WHYLHZ 0 LGZ L HU

7DIDWRI1 /$ H GROWNQRZ : HYH QHYHU KDG
DQ\ ERG\ @NH\ RX EHRWH  %DUULHW VR SHUQDVIDOFDUH
IRUZ RP HQ Z VK SK\ IFDOGLVDELMAHY ' IMDELO+ HDOK -

0 HGIFIQH 39 R$ &16& 6H XDAW DQG 5 HSLRGXPWYH
+ HDOK LQ $GXAV Z WK 6SIODO&RUG ,QMU $ &@IFDO
3WDWAAH * XIGHDOH IRU + HDOK &DWH 3 LRI HWMRQDY

YHUNVFK\ 6 YRWIQ & O K HU7 3DQQHN - 0 HGIFDO

FRP SOFDMRQV GXUQJ SUHIQDQR DQG FKIGBELUA LQ
ZRPHQ ZIW 6& LlQ 6ZLYHDQG 6SIODO &RUG

*KIGIQLS +HDBA $ $QGUDQLO 6P RQVRQ 0 5
3UHIQDQR DQG Z RP HQ Z IV VSLQDOFRUG LONKUHY $ FVD
2 EWMW \ QHFRCBFDQG

.DL6 0 FHRG$ %HQGO$ 97( SWRSK\ @ LV IQ
SUHI QDQWSHRS®1 Z VK FKLRQLF SK\ IFDOGIVDELOW ' DVD
[LRP D SK\ VIFIDQV VXUYH  DQG ViKH QHHG | RU JXLGDQFH
2 EWVIWD HG

-DFNVRQ $% : DGBA 9 $ P XOIFHQWU WXG\ Rl
Z RP HQWV \VHD UHSRUMG UHSLRGXPIYH KHDOK DI ViU
SIQDO FRUG LOMU  $UK 3K\V 0 HG 5HKDELO

3+<6-$75<1 02721 :

7DD /$ 5DYIQGLDQ 6 0 DAN +
%WRZQ +. 0O DWAQDO GMDELOW DQG
SUHHIQDQR GHIYHU  DQG SRWBDUXP FRP SUHMRQV
DV WP DAF UHYLHZ DQG P HVD DQDO WV $P - 2 EWHAW

*\ QHFRO H H
" HHUBIQ $/ $QURQIDN . &KDQ 0 6DWDQR &
6WMQ &5 3UHQDOR WHDWIG RXWRP HV DP RQJ

ZRP HQ ZIMK SK\ MFDO GMOEIOMHY $ W WP DWF
WHYLlHZ 3 DHGIDW 3 HUOQDW( SIGHP RO

OFDQ $% =KDQJ / 7WRQFDM® - &KHQ <<
. DGDNNDQ & 3WHIQDORR @ERU DQG GHOYHJU
RXWWRP HV Rl Z RP HQ Z IWK DQG Z IWMMRXW\VSIQDOFRUG
LOMU - 6SLODORRUG 0 HG

/RQJ 9%H@O/ O MDO ,H]JRQL/, 6P HWHU 6&
6P IMK / 7KH ,P SDFRW Rl 3K\ MFDO ' MDELDNV RQ
3UHIQDOR DQG &KIGEILMK - RP HQV + HDOK
[/ DUFKP W
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RETHINKING TBI: HORMONES, NUTRACEUTICAL.
HYPERBARIC OXYGEN THERAPY, AND THEIR
POTENTIAL ROLE IN TBI TREATMENT

AOH &XOO0OLQ '2

7UDP HOWR 7% IWRP DFXWM LOMU R FKURQIF
VHTXHDH LV D FRP S®{ SURFHW R EDDQFLQJ H WAUQDO
| DFVRY DQG SKDLP DFRMHDS\ ) RU H DP S®! DFXW
P DQDIHP HQW 1Q VWKH SDW KDV EHHQ [RFXVHG RQ
P DQDILQJ LOWDFUDQLDOSUHWXLH WURXI K. LOWALY HOMRQV

VXFK DV SRUMRQIQJ  GIXUHMFV K\ SHUW/RQLF \DOQH RU
HYHQ QHXLRVXUWLFDO GHFRP SUWMRQ ) RU FRP D DQG

YHHDWH WM/ VWHOWRU WP XOMRQ  DQG
SKDWP DFHXWFDO WP X@QW  DP DQDGIQH 665,V
P HW\ GKHLGDW HF KDYHEHHQHP SR HG + RZ HYHU
WHH IV DQ DEVQFH R RYHZ KH® Q) P HGLFDO
QMDA UH VR VXSSRUMKHUH | LFDR >@

6RP HUMDUFK ViXJJHW VIKDW? %, DWGDWALQ LW FKURQLF
WM IV FDXVHG E\ QHXLRQI@P P DMRQ > @ %
HIHVYHO DGGUHWMQI VKLY 1QI@P P DARQ DQG LW
VHTXHDH WH P REEIGIW Rl WLV GHELOVMQ) FRQGIMRQ
PD EHPIQPIUHG $ JWIRZIQ) ERG R QOMDXWH
VHHP V VR VXSSRUMKH XVH R P RUH QDWLD@ RFFXULLQJ
VXEWBQFHV VXFK DV QXWDFHXVFDY MK RO DQG
K\ SHEEDUF R\ JHQ (YHQ SW FKRDPIYH FRP SRXQGV
Q\H LERJIDIOH KDYH EHHQ K\ SRIKHV]HG VR LP SLRYH
RXWRP VRl 7% > @

U 0 DN * RUGRQ DQ LOWUY HOMRQDO HOGRFUOQR®RI MWV
DQG 7% WHDW HOWVSHADAOWW KDV GHGLFDWAG KILP VHD

VRZ DUGV [P SLRYLQJ WHDVP HOWR! 7% E\ Z RINLQJ Z LVK
VRGLH DQG YHWLDQV + H EHIHYHY VKDWSM FKRARILFDO
GDP DUH IWRP 7% LV RIWQ P MGIDIQRVHG DV 376" 1Q
PLOMU VHWMQIV ' U * RUGRQ | LQGV VIKDVWIKH P DNRUW
R SDMHOW Z WK HYHQ P LGB 7% GHYH®RS KRWP RQDO
GHIFHQAHV VKDW P [P IF K\ SRSIWXIVDUVP  Z KIFK
| XUMHU H DFHLEDWAV VIKH LEDHW > @+ H DSSURDFKHV 7%
WHDVP HOWKLRXJIK DGGUHWIQJ KRUP RQDOGH LFLHQFLHV
UHVXOLQJ LQ P SURYHG FRI QI HDQG P HQVIDCKHDIK

' U * RUGRQ DGGIMRQD® XVHV QXWDFHXWFDY Z KLFK
KDYH EHHQ WKRZ Q VR VXSSUHW 1) N% LQGXPURQ DQG
IQI@P P DRV P VRNIQHV KDOAQJ ViKH LQI @P P DVRU
FDVFDGH VKDASRWIQUDVAY 7%,/ VHT XHDH

~"QGHSHQGHQW

SHVHDUEFK

6 SHFL LF QXWDFHXVIFDY KH KDV XVHG LQFOXGH 1 DFHW O
A WAOQH VRFRSKHRY HFRDQRIGV DQG SR® SKHORWY
ZKIFK KDYH EHHQ VXSSRUMG E\ SHHUWHYLHZ HG
QMDXWH VR WHGXFH QHXLRIQI@P P DARQ DQG 7%

SDVIKRIHOHMY > @2 VKHU QXWDFHXWWFDY VIKDWKDY H EHHQ
H SRUHG DUIHO WP 1Q % % | LMK RIODQG LERIDIQH $V
GMAXWHG SUHYLRXMO  DGGUHWIQJ QHXLRIQI @P P DARQ
LV FUMFDOLQ FROWR@QJ 7% W P SVRP V ,Q RQH P RX\H
WKG  LQWDSHUVRQHDO% Z DV DGP LQMMUHG IRU GD\ V
DU 7% Z DV LQGXFHG LQ WKH P IFH 7KH WHDW HQW
JIRXS KDG MJIQULFDQV®  GUIHHQW \KRUMMP

PHP RUHV DQG HWDSH OWQR WP H VXIJHWLQI

UHGXFHG P HP RU G\ M XQPMRQ FRP SDIHG R VKH
WHHHFH JWRXS : HWMRQ E®RW DOR \KRZ HG
GRZ QUHIX@MRQ Rl SLR LQI@P P DVRU. P\ VRNLOHV VXFK
DV71) } DQG 1)1 % DQG XSUHIXOMRQ Rl SWH DQG
SRWW QDSWF DPANIW  VXJJHWAQJ D QHXURSURPVIVH
HIHW @

9P 1Q % LVNQRZ Q IRUSLRP RUQJ D) RQ JWRZ WK LQ
SHUSKHUDOQHUYH GDP DUH > @DQG KDV EHHQ Rl LOVMLHMN
LQ LW LR® LQ VIKH FHOWDOQHWYHBMRQV 2 QHWXG\ Rl %
VXSSOP HVIMRQ 1Q 7% P IFH \WKRZ HG UHFRYHU R
FRIQMIVH G\ M XQFIRQV Z MK LOQFUHDVHG FH@ VXUYLYDO
DQG i QDSWF SOWAFLW 7KLY RXVFRP H LV VIKRXJ KWWR EH

GXH VR UHWRUHG GHQGUWF DLERU]DWRQ DQG \SLOQH
GHOMW VKDWDWH QRWP D@ GRZ Q LHIXOWG E\  VKH

R[ LGDWY HWUHW DQG LQI @P P DMRQ SUVHOWQ 7% > @

,Q RIKHU P LFH P RGHY VXSS®P HOQVMRQ Z MK | K RIO
KDV WKRZ Q P SLIRYHG FRIQMKVH UHFRYHJ WKURXJIK
HOKDQFHG EWDIQ UHP RGHIQJ SWRFHWHV E\  FU-DWQJ

RWRGHQGLRA WV P IFLRYHWWHY DQG P P DWXUWH
QHXLRQV 6LP LD ) MK RIOI DWHP XGIRQ DSSHDW VR
SURP Rl P LFLRJI@D SRDU] DMRQ VKHUHE\  VXSSUAWMQJ

QHXLRIQI@P P DARQ DQG VHWYIQJ D QHXURSURWPVIVH
LRI 1O VIKH VHWMQJ Rl 7% > @7KH P HEKDQWP R VKLY
1LQGIQJ LV VIKDWP LFLRIAD SRMU] DMRQ FKDQIHV | LRP

SR QI @P P DRV VR DOW. LQI @P P DVRU. SKHQRW SHV
KDOMQJ VKKH FDVFDGH Rl QHXLRIQI @P P DARQ WDWI HHGV
SHUMMAMQWOHX URGHI HOHLDARQ
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,Q WKLV WKXKG\  WH 7%, P LFH GHP ROWMDWG SDUAD@®
[P SLIRYHG P RRU I XOPMRQ Z IWK WH IDK RO IDW
HP X(MRQ> @

,ERIDIQHLVD SV FKRDPVIlY H LQGR®! DONDERLG \WDW RUVKH
WP H EHQJ LV D 6FKHGX®! VXEWDQFH FOWL IHG DV
VXFK 1Q 7KLV KDV KLQGHHG FOQLFDOUHVHDUFK KHUH
IQ VKH 8 6 EXWEH RQG RXU ERUGHW IWKDV \KRZ Q
HWH HO SWRP IMQJ UHVXQGV 6VDQIRWG P HGLFLQH
UMDUKHY  WKRZHG P LMY YHWADQV  KDG
P SIRYHP HQW Rl 376' DQ[ LHV DQG GHSUHWMRQ D@
FROVGHHG QHXLRSW FKIDWLF P DQU HWIMRQV Rl 7%

> @+ RZ HYHU WHVH HOFRXWDILQJ | L.QGLQIV KDYH DOR
JHOHDWAG FRQFHUQV QDP HO LERJDIQHV FDUGIRWR] LF
H I HFW $ GGIMRQDOUAVHDURK P S@HV ViKH FDUGLDF UMNV
KDYH EHHQ DAUHGO QHIDWG E\ FRDGP LQMADMRQ
Z VK P DIQHMXP DQRZ LQJ ViKH VIKHUDSHXVIE EHQH W
R WLV QXWDFHXWFDO VR FRP H IRUK 0 DQ\ KRSH
IXUKHU UMDUK  FDQ  KLUUKQKW VKH VHHP LQIO

P LLDFX@RXVWKHDSHXWE H | HFW R WKLY QXWDFHXWFDO

$ORHU WHDW HOW VR FROMGHU LV VKH XWH RI
K\ SHEDUF R\ JHQ WHDS\ +9%27 9%RK D
WV WP DAF LHYLHZ R WXGLHVDQG D P HVid DQDO MV
R WXGIHV HDP IOHG KH X\H Rl +9%®27 1Q 7%
SDAHQW 7KHW VWP DAF UHYLHZ  DQDO | HG FQLFDCDQG

SUH FOQIFDO WXGIHV DQG QRWG HQKDQFHP HQW RI
SK\ VIR®RILFDOP HDVXLHY Z KB DYRIGIQJ SX® RQDU

RU FHUEWDO VR AW  VXJIHWQJ FOQLFDO RXVFRP H
P SLRYHP HQW > @7KH P HVID DQDO LV GHP RQWDWAG
KLIKHU SRWWUHDWP HOW* &6 VFRUHV BRZ HU P RUBOW
DQG MUHU P SIRYHP HOW 1Q * VIRZ 2 XWRP H
6FRUV *26 IRU SDMHQW UHFHYIQ) +9%27 DOR
VXSSRUAQJ DI XWKUHLRBIR! + 92 7 1Q 7% SIRRFRY> @

1DXWHP D YH) Z HDKRG WWKH DQVZ HWV Z H VHHN 1Q
P SLRYIQJ RXWRP HV IRU 7% SDMHQW 1 D/XLD@®

RFFXUQJ YVDP LQV 1K RO SUHWXU]HG R\ JHQ RU
HYHQ FRP SRXQGV VXFK DVIERIDIQHP D\ EHWHNH WR
SURGXFIQJ P SLRYHG RXWWRP HV IRU 7% SDAHQW W
P D\ EHWP HVR GRRN EH RQG VIKH FXUHQWWIQGDLGV RI

FDLH VR WKHVH RSVMIRQV VIKDW RFFXU P RUH QDVXLD@D

DLRXQG XV | RUWKH EHQH IWRI RXU SDWHQW QYHV Z H
KRSHVR SRUMIHO P SDPADVSK\ IDWIMV

5 H HUHQFHV

6KDWHU 0 &KRL + 3K\ MFDO 0 HGIFIQH DQG
5 HKDELOVIMRQ 3RFNHBHGID 1HZ <RWN ' HP RV
0 HGLFDO
* RUGRQ 0 DN 0 DW $QGUHZ $
SDWDGLIP KU WLQ ViKH GLDI QRVY DQG WHDVP HOWRI
W P S\RP DAF 7UDXP DWF %DIQ ,QMU  DND
376 376' 5 *
ODQWRRU +XWQ S$PIQ = $@ < HWV DO
1 HXURSLRWIPYHH | HFWR! YIVDP 1Q % RQP HP RU
P SDILP HQW DQG  WXSSLHWIRQ R SWR
IQ@P PDWRU R VRNIOHV 1Q WDXP DWF EWDIQ
LOMU. 0 HVDERQF %0.DLQ ' IMHDVH

GRLKWBV GRLRU v
]
<DGDY 3 1DMU ) 7KDP OO DQL 6LYDQDQGDP
1 HXLIRSLIRWPYH  HIHAW R YWBP IQ %

VXSSOP HVMRQ RQ FRIQMYH [ XQPMRQV DQG
QHXURQDOP RUBKR®RJ\  DWGL | HHOWMP H LOWAY DY
DI VMUWDXP DAF ELDLQ LOMU. 1Q P D®16Z LW DELQR

P LFH 1 HXWRFKHP M , QVWLODVMRQDO

GRLKWBY GRLRW MHXLOQW
3X + -IDQJ ; : H = HWDO 5HSHMYH DQG
SIRRQIHG 2P HID )DW $HG 7UDW HOWS | ViU
7WDXP DWF %DQ ,OMU  ( QKDQFHV / RQJ 7HP
7 MWXH 5 HWVRLDMRQ DQG &RIQMMYH 5 HFRYHU  &HD
7 WDQVS@AQW
GRL ;
6KL< )DQ & /L. HWDO) LK ROIDWHP XOMRQ
D@iYIDWAV WDXP DWF EWDIQ LOMU LQ P LFH E\
UHHIXOMRQ Rl P LIFLRI@D SROU] DMRQ 1 HXURVFLHQFH
/[ RV
GRLKWBYV GRLRU MAHX®BW
&KHUDQ .1 . HQQ -1 $ONHU / HW DO
0 DIQHVXP o LERIDIOH WHDS\ 1Q YHVADQV Z LW
WDXP DWF EWIQ OMUHRY 1 DWIH 0 HGLHOH
SXEQKHG RQ@OH  -DOQXDU
GRLKW®BY GRLRW \ Z
'DO® 6 7TKRUIBHO 5RFNVZ R@6 HADO+\ SHEDUF
2[VIHQ 7KHDS\ 1Q WH 7UDW HOW Rl $ FXWM
6HYHH 7WDXP DWF %.DIQ ,OMU $ 6\ WP DWF
5HYLIHZ -RXUQDORI 1 HXURWDXP D
GRLKWBV GRLRU QHX

DQJ ) : DQJ < 6XQ 7 <X + +\ SHEDUF
R\ JHQ W(H.DS\ | RU VWH WHDW? HOWRI WDXP DWF
EWDQ OOV D P HWDDODOMWMY 1 HXLR®RILFDO
6 FLHQFRV
GRLKWBY GRLRU \
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I1DFL\H %LOJLQ %DGXU 0' 3K’

6SIQDO FRUG LOMU  6&, ZDV RQFH FROUGHHG D
FRQGIMRQ VKDWUHVXOMG LQ FRP SGMA GHSHQGHQR  Z LWiK
SDMHQW FRQI LOHG VR Z KHHBKDIWY DQG 1Q VRP H FDVHV
DE® VR XV D PRRUIHG Z KHHBKDIU U  LQVXLDQFH
DARZ HG 7KLV Z DV ViKH U-DOW QRWM®RQJ DIR + RZ HYHU
DGYDQFHP HQW  1Q  WFKQR®J\ SDUAFX@MWY  1Q
OHXWIRIHIHQHIDMRQ DQG K\ EUG  H RWHBMVRQV DWH
FKDQILQJ WKLV RXVBRRN P DNIQJ 6&, D P XFK P RWH
P DQDIHDE® DQG ANHO® VRRQ D SRWIQWD® HYHME®
FRQGIMRQ

)RUP DQ\ \ HDW 6&, Z DV FRQMGHHG lUHYHME® Z WK
VIKH SLHYDLAQJ EHDH WKDWOQHXURQV FRX@ QRWUHI HOHLDWA
+RZHYHU WH XQGHUMDQGIQJ) R QHXLRWHQFH KDV
HYROYHG ,WLV QRZ GIVFRYHLHG WDWQHXURQV GR KDYH
SOWAW Z VK P LURUQHXLRQVVHYYIQJ DVRQHH DP S®
6RP HDQIP D VXFK DV D RGO FDQ UHJI HQHLDVIA QHXURQV
H | HFAY HO ) RU DQ D} RBVD UHSDILUQJ D VSIQDOFRUG
LOMU LV MP LU VR LHSDIUQJ D WIQ LOMU.  1Q VAP VRI
RXWRP H 7KLV KDV JLYHQ UMMHDUFKHWY KRSH VMDWKXP DQ
6&, P D DORRQHGD EHWHDVIDE®!

" HVSIVA WKLY 6&, UAMHDUFK KDV QRWDQE D\ V UHFHLYHG WKH
DWHMOWRQ IGHVHUYHV 5 HVHDURK | XQGLQJ LV RI VQ @ONHG
VR VKH LOAIGHQFH Rl GIMHDVHV DQG 6&, LV QRWDV FRP P RQ
DV GIMDWV GNH FDQFHU + IMWRUFD@® 6&, ZDV
Z LRQI® DWXP HG VR EH D FRQGIMIRQ Z IV QR SRWIQWDO
| RU QHXURQ UHTHQHIDWRQ Z KIFK QP WG LQYHWP HOWMQ
WHVHDUFK + RZ HYHU 6&, UHVHDURK LV IQFUHDMQI® EHQJ
WHFRIQI HG | RUIWKLIK P SDPWSRWAIQWDO

7KH5ROIR 0 AR5 1 $ 1Q5 HIHQHIDWRQ

2 QH R VIKH LI QU LFDQWEUHDNVKLRXJIKYV LQ 6&, UAVHDURK
FRP HVILRP WKHWXG\ R P IFLR51$ Z KLFK KDV\KRZ Q
SWIRP M 1Q UHJTHOHDMQI  QHXLRQV 0IFR51$

YDFFIQHY VXFK DV KRWH XVHG IRU &29 ' KDYH
DOHDG\ \WKRZ QWHUSRZ HULQ P P XQR®J\ DQG WP LDU
DSSWRDFKHV DUH EHQJ VAMG 1Q FDQFHU UHVHDUFK

$QIP DV QNH WKH D[ RBVD FDQ UHJHQHDWA QHXLRQV
WURXJK VSHALILF P IRR51$ UHVSRQWV D P HEKDQIWP

DEVHOWLQ WDW DQG KXP DQV I Z H FDQ DPWYDW RU
LOKLEIMAKH UJKWP LFUR5 1 $V 1Q KXP DQV ZH P D\ EH
DE® VR UHJHQHDWA QHXLRQV 1Q D Z D\ MP LU VR ViKH
DO RR® $GGMRQD® WKKH FROUOXHG H SRUMRQ RI

P LIFR5 1 $ DQG IW SK\ VIR®RILFDOLR®! HVSHAD® LQ @KW
R UHFHQW1 REHO3 U] H UHFRIQIMRQ  LQGLFDWAV VIKDWVKLY
| LHGS Z LEHD P DNRUI RFXVLQ | XV UH UHVHDUFK

3*<

ORQWHILRUH

+\ EUG ([ RINHPMRQVLQ 6&, 7 U-DVP HOW

,Q DGGIMRQ VR ELRMRILFDOUHIHOHLDARQ WK QR®RILFDO
DGYDQFHP HOW VXFK DV H RWHBMRQV WKDW HODE®
SDAHQW VR XVHVKHU@P EV UHSUAVHOWD LI QU LFDQWGDS
1Q UKDELOMMRQ P HGIFIQH $GGIMRQD® K\ EUG
H RWHBMRQV FDQ FRQQHFW VR VKH ELWDIQ DARZ LQJ
SDAHQW VR FRQWROP RYHP HOWMP SO E\ WKLONLQJ
7KLY WIFKQRBRI\ LV WDMW HDUD SKDVHY KRZ HYHU LW
VKRZ V JUHDWSLRP MH LQ [P SLRYLQJ VKH TXDAW Rl @ H
|RU6&, SDWHQW DQG KHBLQJ WHP  UH LOVIAI LDWA LOVR
VRFLHW

$ QRVKHU3 RIWQWUDO? U-DVWP HOW2 SWRQ | RUB&,

$ QRVIKHUH FIMQJ GHYHRSP HOWQ 68&, UHVHDUFK LV \WAP
FHD WKHDS\  (DUD WXGHY LOFXGIQ) D [ LUWMQ
KXP DQ 3KDW WIDO R QHXWDO WP  FHD
WDQVS@QVIMRQ | RU FKURQLF VSLQDOFRUG LOMU  KDYH
VKRZ Q FOQIFD® WLJQU LFDQW FKDQIHV 1Q ViKH $6,$
$P HUFDQ 6SIQDO, QMU $WRFIDWRQ VDB WKRXJIK
WIMMAFDED  VIKHVH UHVX OV Z HUH QRWWLI QU LFDQWK HW
+RZ HYHJ VKH SRWAQWDO | RU WP FH® IKHDSLHY VR
WHYROMRQUH 6& WHDWP HOW IV FODU Z M P RWH
WXGLHY

7KH1 HHG | RU, QFUHDVHG $ Z DUHQHW DQG ) XQGLQJ

' VSV WKH DGYDQFHP HOW LQ ERVK ELRGRILFDO DQG
WFKQRMRILFDOWHDVIP HOW | RU6&, VIKHLH LV VAGD @FN
R LHFRIQMRQR! 6&, ,QFUHDVQJ DZ DUHQHW DERXW6 &,
DP RQJ P HGLFDOSLRI HWMRQDY DQG ViKH JHQHLDOSXEQF
LV FUXALDO 7KH P RUH DZ DUHQHW LV VKHH WKH P RWH
IXQGQJ Z I EH IRU UMDUFK  Z KIFK 1Q WXWDQ Z LA
DFFHBILDVA LQQRYDVMRQ 0 RUH UHVHDUFK GDGV VR EHWHU
WHDP HQW DQG P RUH WHDW HQW P HDQ D EHWHU
TXDOW R @ HI RUMRHQYLQJ Z IV 6&,

&ROFOMRQ

$ OKRXJIK 6&, UVHDLFK LV QRAFXUHOWD D VRS SURUW
IRU 1XQGLQJ Z KHQ FRP SDLHG VR P RUH SUHYDBIQW
GIMDVHV GNH FDQFHU VKH SRWAOMDO IRU 6&, VR EH
WHDWG DQG HYHQ WHYHMG LV PP HQWM  7KH
FRP ELQDMRQ R WP FHOWHWDSIHY P IFLIR51$  DQG
K\ EUG H RWHBMRQV Rl | HWV D P X®U DFHWG DSSURDFK

VR WHDMQJ 6&, DQG UHDWAG FRP SOFDARQV
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M WH JWRZIQ) DeYDRP HW - 10 &XUAY ( 0 DUAQ -5 * DEHO% 6LGKX 1 5]
QHXLIRIHJHQHDARQ WHP FHOUAM-DLFK P LFRS5 1 $ 7. 0 DOGHYIGBI5 HWDO'$ ) IDAVIO + XP DO
VKHDSIHV DQG K\ EUG H RINHBAVRQ WFKQRBRI LRV 6WG R 1HXWDO 6WP &HD 7 DQVSOMvury 1o
PD VRRQ UHGHIOH 6&, WHGXAQJ RU HIP LODWQ &KURQIF 6 SIQDOSRUG , QU &HDEWP &HD -XQ
GHSHQGHQFH %  LQFUHDMQJ  DZ DLHOHW  DQG o

IXQGLQJ Z H FDQ DFFHBLDW EUHDNVIKLRXJIKYV LQ 68&,

WHDVP HQWXGIP DO LP SLRYLQJ WMH QYHVRI IKRVH

DI HAMG E\ VKLV GHELOVIMQJI FRQGIVRQ
5 H HHQFHV

"D 4XWR] -) 7VDL( &R ®I 0 6HKP 7
(FKHYHUL. 3UHFIMVHFROQWROR P15 E GIYHY
LV LHT XLLHG VIR FUHDWA D UHJ HQHUDMRQ SHLP MYH
HQYLLRQP HOWD! ViU VSLODOFRUG LOMU. $ FLRW
VSHALHV FRP SDUVRQ EHVE HHQ \VD@P DQGHU DQG
WW' 00 ' IMDW 0 RGHY DQG 0 HFKDQLWP V
(0}
"1QJ: +X6 : D3 .DQY+ 3HW5 ' RY
< HVN DO 6SIQDO &RUG QMU 7KH * GREDO
,QFLGHQFH 3 UHYD®IQFH DQG ' LVDELAW ) LRP VKH

* REDOYXUGHQ R ' LMHDVH 6 WG\ 6 SLOH
3KID 3D > QUALH® $ YDLDE®
| LRP

KWV NRXUQDYQ Z FRP  \VSLOHRXUQDO! X

W VSLODBFRUGBLOMU. BBVKHBJ (RED®
IQAGHOFH  DVS[

. RFDWIN-0 &RP SVRQ. ' HDQ)( )X: *DZ
% +DUH -' HW DO &DQFHU ,QFLGHQFH

0 RUBDMW <HDWRI / UH/ RW<HDW// LYHG: W
" DMDELOW  DQG ' MVDELOW $ GMKWMG / UH <HDW/

IRU &DQFHU * LRXSV ) LRP VR $
6\ WP DAWF $ QDO WV | RU WH * GREDOYXWGHQ RI
" IMDWH 6 WG\ -$0 $ 2 QFRO

(0]
3IQFKL( )WDW$ &DQVVRH 6 ' HUFR 6 /D
5XWD 5 0DHH$ HVDO $FXW VSLQDO FRUG
IOMU  $ W WWP DWF WHYLHZ  LQYHWAI DWQJ
PI51$ IDPLOHV IQYRYHG 9RO
, QWLQDWRQDO -RXUQDO R 0 RGFX@U 6 FLHQFHV

0'3,8%*
&I *$ +XEE) /DGRPHJ 05 ' HIKDV 1
YHUDAQ 0 3RAIMHQR/ HWDO 7KH 1 REHO

3UJH 1Q 3K\ MR®J\ RU 0 HGIFIQH P LAR5 1 $
7DNHV &HOWU 6VIJH 9RO 1 RQ FRGIQJ 51 $
0 XOWGMAS@ODU ' LIVIDO 3 XEAQWKLQD , QWEXVM
0' 3,

6RPD < . XERW 6 .DGRQH + B6KIPUX <
7DNDKDWKL + + DGD < HWDO +\ EUG DWIMH
@P E | XQPMRQDOWHDVP HQWI RU D SDAHQWZ VKK
FKURQLF LOFRP SMA FHUY LFDOVSLQDOFRUG LONKU
, QWD HG&DWH5 HS - 0
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