/| &HQWHIRU
Y $FDGHP LF 3 WDFWFH
Z% <HDLERRN

A

L

000 N3P\ —e30  5-58e -NG-°









3 WDFVIFH 7 HDP

' U3DX@QH 5 RRQH\
+ HDG Rl VKH &HQWH | RU$ FDGHP LF
3 WDFVIEH

3 DX@QH LV+ HDG RI ViKH & HQWH IRU
$FDGHP LF 3 WFWEH Z KHUH \KH GIDGVD
WDP Rl SURIMVWMIRQDCDFDGHP LE
GHYH@RSHWY HGXFDVRQ VXSSRUWARI | LEHLY/
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SWRYIMRQ DQG VWDWAJ IF J RDYY

© MK RYHU  \ HDWH] SHUHQFH LQ
HGXFDWRQ GHYH®RSP HQWDFDGHP LF
VXSSRUMMDFKIQJ DQG UHVHDUFK 3 DX@QH
KDV SDUAEX@UH] SHWAYH LQ GLI MO
GDWIQI VDFKLQJ DQG DWHWP HQWDQG
GL] WVBOFKROUKLS

&HQWH | RU$ FDGHP LF
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7HDFKLQJ  / HDWQLQJ 3 LRMWHFWO DQDJ HU

1 IFR® Z RUVDVD 7HDFKIQJ DQG / HDLIQJ
3 IRMIFW 0 DQDJ HU FRADERUDMQJ Z VK
SURIHWMRQDCODQG DFDGHP LE Wil |

IQFOXGIQJ &R H$FDGHP [F 2 IILEHWY WR
RYHWHH 7HDFKLQJ DQG / HDWIQJ 3R NFW
+ HULR®! LOYROHVP DQDI LQJ 1XQGLQJ
DSSTFDARQVDQG LHSRUAQJ

WHT XWHP HOW GHYH®SIQJ DQG

P SGP HOWQJ SWIRFHWHVDQG
SURFHGXUHV VR HQVXUH WDQGDUGYDIH P HW
DQG LOVA] IDMQJ SIRMFWRXVFRP HVDFWR V
WH &R H
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&OIH IVDQ $ FDGHP LF ' HYH®RSHUZ 1K
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R@RXWRI ViKH 1 DWRQDO) RIXP B/ VXIWM RI

GL] V@ EDGJHG SWRIHWRQDO

GHYHB®SP HQWFRXWHV DQG VXSSRUMG W H

XSJWGIQJ Rl VKH 2 SHQ &RXUHV

SOWRWP 3 URUWR VKLV &DIWRQD

GHWJ QHG GHYH®SHG DQG IP S®IP HOWG

D WKRWFRXUWH | RURQIQH HGXFDVRWY/ DV

SDUARI VMH RSHOWIDFK SURMIFW®GIG E\

' &8
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Z KHH KH VXSSRUNVWIDI | Z VK
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+ IV IR®! LQYROHV UMVHDUFKIQJ FXUHQWDQG
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HODE ®1 QH[ WJ HQHUDMRQ WDFKIQJ DQG
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+ LV UHVHDUFK DQG WWDFKIQJ DUHDV LQFOXGH
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' U$ QD6 FKDN
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$ QD KDVZ RUNHG DV D GIFWKUHU UHVHDUFK HU
DFDGHP LF GHYH®RSHUDQG DFDGHP IF

P DQDJHUIRUP RIHWDQ \HDW 0 RW
UHFHQWD VKH KDVZ RUINHG Z IWK 78 ' XEQRR/
/ HDWIQJ  7HDFKIQJ DQG $ WHWP HOWrF HDP
Z KHUH \KH ®1G D QXP EHURI VWDVIAJ LF

GIDWIQI  LIOMDWYHV DQG VIDXJ KWRQ WH O 6F
( GXFDMRQ DQG 3 RWY UDGXDVWA & HWAMILFDWM LQ

8 QLYHWW / HDUDIQJ DQG 7HDFKLQJ

3URUVR RIQIQJ 78 ' XE@D KH ®IG DQXP EHU

Rl QWA VIRQDOQDMRQDCDQG LOVMODVMRQDO
GLJ VBCHGXFDVRQ [QMDWYHVLQ / DD
$P HUFD Z RUINIQJ Z MK 0 LOMMHVR |
( GXFDMRQ 81 ( 6&2 DQG WH ,EHRR [P HUEDQ
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7KH 6 SHFLDCB XUSRVH & HWAILFDW 1Q 7HDFKILQJ / HDURIQJ

$ WHWP HQWY D BIYHO  SURIHWIRQDOT XD IFDWRQ Z KIFK
IRFXVHV RQ | RXUIQWUHDWAG | DFHWRI $ FDGHP LF 3 UDFWFH
HISE@P D) uS2 b P) 2u: uS28PS ® USEU2 B .

MIVD IGf LE®! UVHDUFK LQIRWP HG SWDFWEH EDVHG
SWRIWDP P HIRU7UQIW Wi LQYROHG LQ WIDFKLQJ DQG RU
VXSSRWQJ GDWIQJ 3 DWFISDQWFRP SOMAVKUHH  ( &7V
P RGX®V IRP WKH \XIW Rl 3URIHWMRQDO  HYH&RSP HQW
P RGX®NVRQ RIIHU Z VK SDUAFLS DOW VXS SRUMG VR
HQIDIHIQ P RGX®NVZ KIFK P RWFERVH® DD Q Z IV IKHIU
RZ Q LOWAUHW DQG SURIHVMRQDOGHYHRSP HQWQHHGY

Q SDWAFISDQW FRP SGMAG WWH IRTCRZ LQJ
P RGXGN

e 3HUSHPWYHVRQ 7HDFKIQ)  / HDWQIQJ 1Q + LI KHU
( GXFDARQ
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+ HDUIWRP RXU
6 S&HUN LDGXDVWAV

Ri i P®o P®RU:8P po P2 hu2Sidun/ p2 §u 1 Hu
2/ 1 u2H

, WRURXJ K® HQNVR\ HG VIKH P RGX®N, FRP SGMAG DV SDUARI VKH
6S&HWV, IRXQG VIKH FRADE RUDWYH DQG LOWADFYH VAIWMR (Y

H WHP HO LOWIUHAWAQI DQG EHQHI LELDODV VKH VHVMRQV SHP WHG
IOWILGLFLS@ODY H DP SGIVDQG GMEXWRQ Z WK ViKH RIHUP RGX®!
SDUWAFLSDQW $ GGIMRQD® VKH FR RUGIODVR UR IVKH P RGX®NV
SDUWEXDUD &DIMIRQD DQG $ QD Z HUH YHY KHIXCZ KHQ IMFDP H
VR RXUT XHWIRQV DERXWFRXWHZ RUN DQG DML QP HOW

a POSHE / SSHE® HAu 2/ ! p2H@Shpy o P2HIS§@P B/

7KURXJ K H SHUHQFLQJ VIKH 6 S&HUAILR P D WXGHQW/ SHY/S HRVIYH
SDUWEXDUWD GXUQJ VKH ( P EHGGIQJ ' LI VOB HGDJ RI HVIQ\ R YU
7HDFKLQJ 3WDFWFH P RGX®! , Z DVDE®I VR VHH KR Z FHWILQ GLJ ViZO
GDWIQJ DIGVDQG VRRA FDQ DWMAHQJ DI HP HOWDQG GIDWIQ]

Z DVDE®I VR VKHQ P SOP HQWKH XVH RI \R PH GLI VBOR RV VIKH
GIFWUHY WVRUDY DQG ME SWDFMEDY, GHOYHUVR XQGHL UDGXDWA
VIXGHOW ) RERZ 1QJ WKH P SGP HQVMRQ Rl VKHVH QHZ HBIP HQW
, UIHFHLYHG SRVMIYH IHHGEDFN 1Q HQG RI \ HDUIHHGEDFN IR B V
\SHFLLFD® P HOMRQIQJ P \ X\HRI WIFKQR R J




,QYHWIQJ WP H DQG HIIRUWNIQVR VXFFHW X@
FRP SGMQJ WKH 6 SHFIDOB XISRWH & HWALEDVM 1Q

$ FDGHP LE 3 UDFVWEH KDVEHHQ Z RUK IR WP H
SHWRQD® DQG SRIHVMRQOD®

7KH FRXUH P RGX®N Z HIH GHQYHUIHG E\ H SHUWVIQ
WKH [ LH@ Z KR KDG VKH DELON VR [P SDUW

NORZ ®iGJ H1Q D F®DUZ D\ VR D FOW IR P GLYHUH
SURIHWIRQDCE DFNJ LRXQGV

, SDUAEX@UD HONR\ HG ViKH LOVADFVRQV Z IViK
FR@IDI XHVIRP RKHUGLVFIS@OHVZ KR

GHP RQWDWG VXFK HQWXMDWP IR LDQG

FRP P V@ HQWR ®DWIQ) 7KHFRXWH KDV

P SDFWG P \ WDFKIQJ 1Q D SRUMYHZ D\ J IYIQJ
P H FRQILGHQFH VR X\VHVIKH IP SRUBOWQHZ
VNLOHW VR FROWQXD@ [P SIRYH P \ WIDFKIQJ VR
WH KLI KHWAGBIYHO




Ri i P®o P®U:8P po P2 hu2Sidun/ p2ip §u 1 Hau
2/ 1V u2H

, VARUIRXJ KO HONR\ HG FRP SGMQJ D@MH P RGX®V DV SDUARI
VWH 63 &HW7KH TXDOWV RI WDFKIQJ R QKL FRXUH LV

H WHP HO [P SUIHWLYH DQG IW SWIDFWFDAR XVP HDQVWDW R X
FDQ P P HGIDVWA® WDQVHU\ RXUGIDIIQJ LOVR \ R XUWIDFKLQJ
SWFWFH 7KHWH LVI®T LEION Z MK WHP R XXBIVWDW R X
FKRRVH VR FRP SGM P HDQIQJ WMDW R XFDQ VHBIFWDVSHFWR |
\ RXUWDFKIQU KDV RX Z RX@ @NH VIR H| SDOG \ R YXUBDLOIQY

1Q 7KH 6 S&HWN DFLOMMAV J LIRXS DFVYIMHV VKR XJ KR XAUKH

P RGX®NV DQG WWKHWH LVWH RSSRUWXQIW VR @DIVH Z WK
HGXFDVRWY 1Q RWHUGIVFLS@OHVDFWR VFDP SXV , IR XQG WKLY
SDWEXOUWY EHOQHILFIDOLQ VAP VRI JHWMQJ IGHDVIR U
DOMUODWYH Z D\ VRI WDFKIQJ DQG DWHWMQU WXGHQW

a OSHE / SSHE® HAu 2/ ! p2H@Shy o P2HIS§@P B/
7KL FRXUHWDQMRWP HG P \ EHIHIVDQG YDXHV VXUR XQGLQJ
VWDFKIQJ DQG GDWRIQJ 0 \ WDFKIQJ SUDFWFH HYR ¥HG VR RQH
VKDWY HYLGHQFH EDVHG WXGHQWFHQWHG DQG VXSSR WYHR |
DOBDURIQI] WSHV 6\XGHQWHQJI DI HP HOWK DV LOFUHDVHG
GXUQJ P \ GIFVXUHVDVD UHVXO\RI IP SGIP HQWQJ VIKH P DQ\
VWDFKIQJ DQG GIDURIQI VADVIAT LHV VK DW, K DYH GIDUDHG RQ WKLY
FRXUH




Ri i P®o P®U:8Ppo P2 hu2Sdun/ p2ip §u 1 Hu
2/ 1V u2H

, IRXQG WH 6 S&HWAH SHUHQFH VR EH LOVSLUQJ 1P SUMMYH DQG
HONR\ DE® ) LUAMD VIKH 6S&HUASRIWDP Z DVYHU LQFOXMMYH $VD
P ROV YMMQJ UHVHDUFKHUDWIE'  Z IV QR SURUWMDFKIQJ

H SHUHQFH , Z DVDE®! VR UHJ IMAMUIR WiKH FHUAWP R R DQG
FRP SGM WUHH P RGX®V , DOR KDG WKH RSSR WKQIW VR P HHW
SHRS®I IUIRP  YDURXV GMFLS@HV ,WZ DV D | DVFLQDWQJ

H SHUHQFH VR ®IDWD KRZ WDFKLQJ DQG GDWIQJ P HKR
GLIHUDFIRW I IHGV DQG , BIDUDHG D JUIHDAGHDAWR P P \

FOWP DWWV 7KH FOWHV, DMAQGHG LQ WH 6 S&HWS R JDP

Z HH H FHSMRQD® Z HOGHWI QHG LOFR BR DMQJ WKHP RWV
XS VR GDW WWDFKLQJ DSSURDFKHV 7KHP RWIP SUHMYH DVSHFW
Z DVVKDAD@FOWHV QWA IDWAG P RGHUD FK QLT XHV GHOQYHUQJ
FROWAQWIKURXJ K HQJ DI 1QJ DFWYMEHV $ VD WXGHQW, Z DV DE®
VR H SHUHQFH GLIHHQWBIYHY Rl GIDLIQJ ILAMKDQG GXUQJ ViKH
YDURXVP RGX®V 7KLVZ DV SDWAEX@UD YDXDE®! IR WP HDVD
QRYIFH LQ WIDFKIQJ  7KH H SHUHQFH DAR ZHG P H VR GHYH® SD

GHHSHUXQGHUAMQGLQI RI WIDFKIQJ DQG GDIQI SR FAHV

a OSHE / SSH®M® HZu 2/ | p2H@Shp o P2HIS§@P B/

7KH 6 S&HWAKDG D \.J QUIFDQWP SDFAWRQ P \ DSSWR BK VR WDFKIQJ ,\WOQWR GXFHG P HVR D Z IGH
WDQJ H Rl SHGDJ RJ LEDOMFK QLT XHV DQG WHR WAV Z KIFK , FDQ QR ZDSSO® IQP \ R ZQ WDFKLQJ
SWDFUEH 7KHSWRIWDP HP SKDVMHG VIKH P SR DQFH RI VI GHOWFHQWALHG GIDUDIQJ DQG DFVAYH
HQJ DI HP HQWZ KLFK KDVIQIXHQFHG KR Z , VAWKFWUH P \ BMR & DQG LOWWDFWZ MK WX GHOW















































































