&RMERIDWY ZIW 2578
$ &KIH ,QYHWWI DWRUV * XIGH

9 B$1

i



& RQWQW

o SXIBRWH
. $SERXVR [ IRG5HSIDRY 7UDY8 QW2578
. 4 XDOW$WXIDFH
. &RP P XQEDIRQ
. .. H 5HSROMEIOMV: KHQ: RINQJ Z\2578
. * IDQW HYHBSP HONDQG 6 XEP MRQ
o . H 6WO ' REXPHON
o 5 IMN$WHWP HQAMD DODIHP HOADQG 0 RWRUQ) 30Q
o 6 \BANAFDCE CDOMY 3 QY DQG + HDWK ( F RRP IEV $ DOV 3 00

. 76\VWPV
o &DVH5HSRIN )RP &5) DQG' DWEDWH' HVIQ
o 5 DQCRP MDIRQB\VMP
. 6\¥G. 0 DQDIHP HQN
o $PHQP HON 0 RAIFDIRY/
o 6O * RHODOFH
o 6DIHW 3KDWP DFRYIDGFH
o &KDQIHO DQDIHP HQN
. (QGR 6WG__
o 3XEGFDVRQ ) QDB WG, 0 DOXVEUSWE GV 2 \KHUS WFBN




3 XI5RVH

7KH SXUBRVH R \KLY GRFXP HQAY R DIG AV XMRQ DQG DJ UHP HQADERXVWKH URBN DQG
UHVSRQUELOMAV R WH SDUAV LOYROHG LQ WH GHWLI Q DQG P SBP HOBMRQR \WYAEHY
XQEHUENHQ IQ FRMERIMRQ Z MY 2 [ IRWG5 HV 8BDRY 7UDY 8 QW2 578

6 \WMAHV FDQEH FRP SBf FKD@IQIIQ) DQGH SHQVYH VR JRRG FRP P XQEDWRQ EHE HHQ
&EIFDOYUDCB QW &78V DQG \WHUFRMERDUY LQYHV MDRY I AXFIDOR V X FWA\KD
IP SGP HQBMRQ W/ HAHQIDOKDVR 578 DQG\WH &, GHYHBS DQG P DIQEIQD V WRQY
UHOMRQUKLS \R HQVXUH VMG, DRIYIMIAV DUH SHURUP HG LQ DF F BEDQFH Z W \WH &.78
\ABIQEDUG RSHIDID SURFHGXUAY 62 3V DQG UHIXOWRY  UHTXIUHP HOW 7KLY IGFGHV D
FEDUXQAHWARQAQ] R URBN UHVSROVEIDIY DQG H SHF EMRQY HDUD 1Q \WH FRIDERUDMRQ
0 RUH VSHALED® WDIP V\R FOW\ WH UHVSROUELOV R 2 578 DQG&KIH ,QrHV MDRY
&, VW QRNQMQGHG \R SURYIGH DQH KDXV MH @/ W DM\ WDVZ L@FH XQGHUIBNHQ
GXUQ) WH FRXUHR GAMJIQDQG IP SBP HQOMRQR DVNMG. EXWERHV F RHUWH N
DUDV 7KLY SIRYIGHV DQRYHWYIHZ R NH UV SKQVEIDIV ZKHQ2 578 IV SIRY BQJ IXO
IXG P DQDUHP HQADQG RYHWAI KW7 KHUH DUH VRP H UHVSROUELQINAY RXIHG EHBZ \KDW
P D\ CRWEH DSSTFDEG! \R DOAXGHY V SHLE GBI P D\ EH HABEQY KIGIQD' LY VRQR

5 HVSRQVELOA DI UHP HQW

7KLY GRAXP HONUNAY HBP HOV R WH 1 ,+5 &78 1 HZRUN( [1IAHQAUDCE. RQGXF \&/,
$IUHHP HQWV




$ ERXW2 [ IRUS 5 HVSILDWRUY 7UDY 8 QW

© HDUH GHDJK\WWG\R EHZ RINQJ ZIW\RX 2578 VD YHY 1UHQED DQG FRMERDIYH
& @FDO7UD® 8 QW

$VSDUMR ( [ SHUP HQBOD HAFIQH Z MMQ\WH 1 XIIIHG' HSDUR HQAR 0 HAF QH 0 HAFDO
6 FIHQFHV' lYMRQR WH 8 QYHWW R 2 [ IRG ZH DUH D VSHRDOAWF IR IRUKH

P DQDUHP HOAR UHVSILDWRY UMVHDUFK DQGRCH R D @ WG QXP EHUR! WD XQW 1Q\KH
8. \KDWSHADDHV 1Q UAVSILDRY  UHVHDUFK

2 XUSRUNRIR 1V YDUHG DQG LQFOGHV & GIF MYUDY R, QvHVAN DURQDAD HAFLQDCB URGXFW
&7,03V 1RQ&7,0 3 IQMYHQIRQDOANGHY F RRUINDQG HSIGHP IRBJIE OV ¥EHV : H

FRYHUQXP HURXV GVHDVH DUHDV VXFK DV SBIXUDOAY BV N &2 3' DVKRP D UV SDRY
VBHS DQG EUHDWIQ) GVRWEHY : H FDQ DY RP DQDIH DQG VXSSRUARQ UHVSILDIRY
ANEHV

&RMERDIY Z MW WH &, ZH SURYIGH IX@AMG P DQDIHP HOARYHY JKWIGFBAQ)
SURRFRCDQG SDUFISDQNDAIQ) GREXP HQNBHYHBSP HOADQG VXEP W RQV \R JDIQ

6 SRQVRUDQG HWIEDOUHI XOMRY DSSURYDY 2 XU' D0 DQDIHP HQWZHDP - RYHW/HH WH
GHYHBSP HQADQG P DQDIHP HOAR! ,7 V \ WP V\R P DCDIH UDQGRP IV [RQ DQG CD\WY
FROPIRQ IIRP FRQFHSWR HQG R WYG. UHF MWW HOMAXMG. FEVXUH DQG SXEGFDURQ

2578 SURYIGH VSHADOMIRYHLDQFH BHIXOWY  DQG RKHUP HKRGR®J I MDGY . HDQG
FR RECDIRQ : H KDYH GHAFDWG 6\¥G DQG' DB 0 DQDIHP HQAWHDP V DQG 4 XDOW

$ WXUWDQFH RYHWA KWDV Z HEDV KL KHUBIYHCRYHWAI KWZ WY \WH + HDG Rl 2 SHIDIRQY DQG
WH&78 ' IUHRRU

2578 IVSDUNR \WH 2 [ IRG & RMERDIH & GIFDOYUDY 8 QW2 [ &&78  ZKIFK IVD
UHI DAMUHG WID® XQWZ W \WH 8 . & @IE T35 HV IBUFK & RDERIMRQ 8. &5&  7KHRKMHU
JURXSV Z WIQ WY FRIERIDWH XQUWDUH 2 [ IRGODF RH* IRXS 29*  \WH - HQQHU
,OAMAMDQG3UP DY &DH&78 3&&78 2578 ZRINFBY K Z MK WHY HDQG RNHU
JURXSV Z WIQWH 8 QYHWAW R 2 [ IRG R FRIERDW SDUF YOUD [Q\WH DUHDV R

ABMYANFDODQG KHDAK HFRQRP [EV VXSSRUV

2578 SURYIGHV SK\ MIEDOARUDI H DQG SHURWP V J RYHUDGQFH DQG RYHWY JKWRUD KXP DQ
\WA/XH FRIFURQ XQGHUD 8 QYHWW R 2 [ IRG5 HVHDUFK +7$  +XP DQ 7LV VXS FW
OHH

2 YHUWH FRXUWH R RXUFR@ERIMRQZIW D &, 2578 ZIOBURY GH4 XD $V VIRQF H
RYHYAJ KWEDVHG IQ RXU4 XD@WV 0 DQDIHP HQG\ V M? \KDW/ $SRUV DORXUV ¥AHV




4 XDON $ WXWDQFH

2578 KDV D FRP SUHKHQUYH VXMW R 62 3V DQG5 IN$ WHWP HQW \KDW RYHUD RXU
VIXGHV 2 578 SHURUP V DQ DXGAWEUR] UDP P H DQG P DQDI HY D SURFHW IRUIGAIGHQW GRQ
FRP SIDQFH UHSRUY) LQFOAQ] URRWADXVH DCDOMY DQG & RUMHAINYH DQG 3 UHYHQYH

SRRV &$3%




&RP P XQIFDMWRQ
W/ [P SRUBQAR UHFRI QVH WDWIHI XOUDQG V BV BOIDCF R P XQF BRQ Z LOEH QHHGHG

EHZHHQ2 578 DQG\WH &, CRII XUHQAHY KQV NP D EH UHTXWHG ILRP \WH &,
2578 Z1Q7 RINZ MK WH &, \R DI UHH P XWD@® DJ UHHDE®! SURFHV VAH6 RP H GHF RV

ZIQHHG R EH FRP P XQFDWGE\ H P DIOR HQV XH D GRFXP HQMG WDIO




. K 5HVSROMEIDAHY : KHQ: RUNCJ
- W2578







" RFXP HQW HYHRRSP HOW

. H 6\ G ' RFXP HQW
,QFEIFDAMHVHDUFK NH  GREXP HQW IGFOIGH EXVIDUH QRAIP MG \R

. 3WRRFRO
. 3DUFSDQNQRWP DIRQ 6 KHHW3 ,6
. ,QRP HG&RQHQN RP

. * 3 GWW

. 3 DUNFLSDQATXHWIRQQDUHV

7 KHVH UHTXILH GHYHBSP HQAQ D P HO P DQQHUZ W IQSXWURP H SHUWV LQ DUHDV V XK
DV ABMYAIEY UMV GLXI VDIHW \MDCP DQDI HP HQWVP RQMRUQ)  VSRQURUKIS
UHTXIUHP HQN DQG TXDOW UAYIEHZ




5 1IVN $ WHWP HQWO DQDJ HP HOADQG 0 RQWRUQI 3MAQ
5 VNP DQDU HP HQAGQFOGHY DOR \WH SURFHV YAV IQYROHG IQIGHOM 1Q) DV YAV \QL
DQG MG Q) UMV DAWMIQQ) RZ QHYKLS \ENQI DRIRQV R P [\ DWW RUDQIF SDWM \KHP
P RQWRUQ] DQG UHYIZ 1Q) SURFHWHV W/ \WHIHRUH P SRUBQAR KDYH D UMN

P DQDU HP HONFX@MUH \WDWKQGHLEIQV DQG VXSSRUN WWHV HDF RAIAV

2578 DQG\WH &, DUH IRIQ® UHVSRQV EB! IRUGHYHESIQ) DQG IRBZ 1Q) WH NG WY N
DWHWP HOW7 KH UVN DWHWP HOAHTXILHV D F RRUECDWG P XAEVF SEDY  DSSURDFK
DAURW \KH WYG. \MDP




6 VMXAEDCS QDO VLY 3 @QV DQG + HDAM ( FRQRP LEV
$QDOVIV 3@Q

7KH 6 \B\YADCS QDOMY 3@0Q 6$3 IV D\MFKQEDOGERF R HQAKDWEVRUEHV 1Q GABIO
\WH SOQQHG BMYAFDCDCQDOMY R DVWYG. DQG VKRX@ EH UHYIHZ HG 1Q FROMGF IRQ Z W
\WH SURRFRO 7 KLY SOQ HQVXUHV \KDVWKH DCDOVHY \R HY BXDM DOSOQQHG V X8

K\ SRIMHVHV DQG RXWRP HV DUH FRQGXF MG 1Q D'V EHQME [ YDAS P DQQHUDQG \WDWO
GHAMRQV DUH GRAXP HQMG ,WDOR SURY GHV GHBICRQKRZ \WH UHVX@V Z IOEH
SUAVHQMG DQG UHSRUMG | UHTXILHG KHDEX HE RRP IFV DQDOV L Z IOEH XQGHUINHQ
DFFREQ) \R \WH SIRRFROIDQG  RUWH + HDAK ( F RRP IEV$QDOVV30Q +( $3




[ 6\ VWPV

&DVH5HSRUMY YRWP &5) DQG' DWEDVH' HVLJQ

&DWHS5HSRUY ) RPPV &5) V DUHNA GRAXP HQWV Z KIFK D@Z  IQYHWM DVRY/ R
FRPWDSSURSUDW FOIFDOHVHDURK CDW 1Q HWHUSDSHURUHBRWRAQE IRP DVV MV
RXWQ \WH SURIRFROR HYDGDW \WH VWXYG RXW R HV P HDVXUHV $ VWYG FDQQRWEHIIQ

XQIDICDDMHG &5 ) V' HBPWRQE &5 ) V DQG WH GDWWEDVH DUH 1Q SOFH

5 REXVWWEHWVIQ UHVIEZ DQGDSSURYDCR &5 ) VKHS VR HQV XH WDWEDVD DUH FRBPMG
DQG P DQDIHG LQ DQ H IIFIHQWP DQQHU FRP SIDQUZ W DSSTF [EG! UHI XOMRQY




5 DQGRP LVDWRQ 6\ \WMP

$ UDQGRP MDMRQW WHP P D\ EH UHTXIUHG R UDQERP IVH SDUASDQN R ALIHHQNDUP V
R WHWXG $ UDQERP WVDIRQW WMP P XV \BH [IWRUSXIERY HDGHTXDWO Y KBEEDWG \R

HQVXUH WY LHIDE®! |RUWH \WYG




6\XG 0 DODIHP HOW

2578 ZI@BNH \WH GDG QWG P DCDIHP HQNDQG @IV R Z W DOF RDSSTF NV \R
GHHUWH WG, Z MKIQ WP H DQG EXGIHW




$ P HQGP HOW 0 RGULEDARQV

$P HQEP HQV 0 RALIFDVRQV DUH FKDQIHV P DGHW DWYG  DIVMUWKDV UHFHYHG
UHIXOMRY DSSURYDO




6 WG * RYHUDORH

( DFK WYG. Z I@QHHG DSSURSUDM RYHIATKWF R P IMHHV LQFOIGQ] \WIDCP DQDI HP HQW
DFFXIQ) GO UHFXIWR HQADQG VDIHW 7 KH 7UDGE \MHUQ) &RP P WHH 76& LV \WH

H HFX\IYH FRP P MiH IRUWH VXG. DQGF P DNHNA GHF VRQV BHIDWEQ) V X3
SHURWP DQFH  VIXFK DV GHAAQ) \R F&V HDU®




6 DIHW 3 KDUWP DFRYL] LIDQFH

6 DIHW UHSRUY  SKDUP DFRYLILOQRH [Q FERFDOAXGHV IQYROHV GRF R HQIQY
DWHWIQ) DQG UHSRU DGYHWH HYHQNV VHURXV DGYHWH HYHQN DQG\KRV HHYHQNV
\KDWDUH UHSRUDE®! \R \WH HKLEV FRP P WH RUWH BHIXOWRU HJ 0 +5$  Z KIEK DUH
VXVSHRAMG XQH SHAMG VHURXY DGYHWH BDRIRQY 68 6$5V RUXQH SHAMGV MRXV
DGYHWH UDRIRQY 86$5V 7KLV IV GHV IQHG R HQVXUH SDUIF SDQAVDIHW 1GHQIM
SRWQIDAQMYHMRQ UHDWG M/XHV DQG F RWEXW \R \WH RYHIDOXQGHIABQEQ] R
\WH LOMYHQIRQV VDIHW SURIG




&KDQJH 0 DQDJ HP HOW

2578 ZRIN\R WH SUGFISBV R * RRG&@IF [MB UDRWF HZ KIFK GRHV QRADBRZ
FKDQIHV \R NH. GREXP HQNV CDMBEDVHY RUSURE MVHV LOMJ LDOR \WH IXQQQJ R D
WG Z MRWSURUBHYIHZ DQG DXWRIVDMRQ 2 578 P DQDIHV D SURFHV \R

GRAXP HQMG FKDQIH P DQDI HP HQMWR HQUXUH DGHTXDW GIYHCR! RYHIAT KWUMWN
DWHWP HOADQG DSSURYDCR! DQ UHTXHMG FKDQIHV W/ [P SRUBIQIAR HP SKDV\H
\KDWFKDQJ HV FDQ EH KXJHD WP H FRQUXP 1QJ DQG KDYH P DRUSUDF NRDOHSHUF XA/ ROV
R WH XQQQ) R DG : KHUH FKDQIHV DUH UHTXILHG




( QGRI 6\XG

7KHZ UMY DSSURYIQI DQG AVIEXWRQR \WH HQGR V X® UHSRUV DU DV X® WDP
UHVSRQVELD DQG DAKRXJIK 2 578 Z L@IDF QMM \WH DF MW KLY DF WA GHHGV IOSXW

IURP D@D

3XEQEDARQ ) LODOGMG. 0 DQXVFUSWE OXV 2 WHU

$ VAEGBNV
2578 UHVHUH WH WKWR KDYH\WH2 578 ' IWHARUDQG XS \R  RWHUDXWRY DV
GHGHGE WH2578 ' IWHARU RQ DOSXECF MRQV DWW @ IRP 2578 P DQDIHG

WYAaHv










