N ~ 3 N . ~ ~
_ INSTITUTE OF EEOSYSTEM SCIENCE BIGNED ard E X O E O I m m

%8/ /(7,1

PAZZ pU [ D

MEOY%, HA S zpec YgxYa
N BB =@ 11 ZORUWESL U @

AA ° «°0® -°080- @@ 2 Ve @A

4 QUALITY
EDUCATION




- OO DT YcYa
NEECOE— @D FORWEAK U @
2 073
YOO @8 Gu D B4z yu6 U D UE UEE=URYZ
@ Zvs AR08 >iEn Wt yipdale
e
WD Y/ B EeQd-ed 1 FORWEAK U @)
D Ydp>afl0ar o FARWESU =8P
A®) A p(=000
" URE A HE U e
21 &Ykt 1 o (D@2 O Ouk K <& T 8 « OB HYRMETEMOX ~ USEEE «Yackc
Uk Yrye” yxED®@- 4 0iaR 1ot Qi@ @p <> yBRKE4G eGIO4Ga
SOUDEREAEQ)GE 21 2(1+, Ox Q8D <EZ« U &I 11OF CEBGuYEyL
@EFA| B O K unbx KIGlE# % UBE B« Qi <EX 1Lk GUERD &
CUERI <l &> WHE Ukl BMe Y Cie B 1o, Gt CEBUG

OELQup=—+fi=RE 11
M EDUET Yy @G
Al
YOO @8 Gu D Bz yu6 Ui D B BB @ ZYmes Al
Q& > U gt > Ol 6060 ) G0D Gl Yacya @3 i 18 < 6 1Y 6

A AIAN

MDYy BEE-eiy 1k | O Co



mailto:dir_ibs.btu@upm.edu.my

9&' 1* 4+ ( 439*398

18 N° ! YRO0: AN ST ° @
AY© 03 &N 8% (JA°

asg@ - 3 x&am OO
Te@ON° Na

ada 40 0°8@

AYc Ja N -@@ |8/a\b - @i & 7Vv-38 OVis 8ank]
AY°BE &Ve °@ 33" N NIE@R@

| 3 4 «@JAa Yo& MBY Vi J

E 3°8a@ 3a 00- FasWN Ao-8@
A3a°8@NI! @8 Ni & 3+BoecpgTaz N <0 *8@

X33 VvV@leackhMN«t@ FB+80°g

«OU@N «°@V8CIJ<°UY@®@3 30 3NS&YIUVEBOBER
0 5@ N

A8OPN i@ NI' -°5NPA"!c] R #d& 18 °o 808
3003 (F OaVei@NIOAVE | & @Dl«°@ & N

"8 O 0

Xoe 08! 50 @MNLOn —eiil+8 °8aD 8+
3V@tA e«i® XN 3 O &°55¢0 18 40

Yo & © o 33397 ©° -NNAR @8 3°80°0
N "8 MO "8 NN5°«° tliio <Ne&u
nda@ Gh V8 « i V«igNi @D PP

, TQ

O O O

852)

S 8

~A

o)

QO QO

' ZQYS




&A08 A0F 2| A8
£AQ0

) WIFWEM' NBYWN4 R FW
- JFI TK' NI N J VKN
TVSJT IFGTVF YT W

7KH SXEQFDAMRQ R VKH -QWUXWM R
(FRA WP 6FLHQFH %RUDHR DOR NQRZ Q DV
“QWIXW( NR6DLQV YRUDHR « % YXAMLD Z DV
IOMD@® WLIJHHG E\ 3WRI ' U 2 VXP DQX
+DUXQD $KP HG D IRWP HU' WHAVRU Rl VIKH
“QWIWXWA Rl ( FRA WP 6FLHOFH YRUDHR

7KH DUAF®N HDERWDWA RQ | DVFLQDVQJ UHVHDUFK VIRSLEV VKDWQHHG VR EH
NQRZ Q DQG H S&RUHG E\ UHDGHW 5 HVHDUFK DUAFG®V LQ VIKH EX@DME SURYLGH
D GLYHUWH YDUHW Rl VRSIFV UHDWAG VR DIUFXOXWH |IRUAMA  Z DWH
P DQDJHP HQW DQG VRFIRHFRQRP LFV — DP JIDWAIXOWVR ' U 0 XJXQVKDQ
3HUXP DO (GVRUDOYRDUG 7V ' U 1 R] LHDQD . KDUKXGGLQ ( GVRUDOYRDUG
DQG ' U 7XQXQJ 5RELQ +HDG Rl (VKQLF YRWHR / DERWDVRU  |RU VKHLU
WHYLHZ DQG HGLVRUDCZ RN 0 XFK DSSUHFLDVRQ VIR DAVKH ( GVRUYZ KR KDYH
FROWLEXWHG VKHLU Z RIN EHFDXVH VKLY EX@MED Z RX@ QRWEH SXE@WKHG
Z WKRXVWIKHP

6SHAD® 3Rl ' U 3DWIFD . 1QJ -lH +XQJ VKH ' HSXW ' LLHFVRU Rl VKH
QWIWXW Rl (FRA WHP  6FLHQFH %RUDHR Z KR KDV EHHQ P RQIVRUQJ DQG
IXIGIQI XV VKLRXIJKRXWVKH SLRFHW Rl EXQPMEO SUHSDUDVMRQ / INH RVKHU
SXEQFDIRQV Z UMD VKLV EXAEPMO LV D SUYDVIH DPVIYIW VKDWVHUYHV VIKH
SXEQF -WLV DERYH D@®I|RU FRP P XQIFDWQJ LGHDV DQG P LOG VR DQRVKHU
P 1OG 7KHWH LV D GLYHUH RYHUIRDG Rl 1 L.QGLQJ LQ VIKH VFLHQWI LF Z RUTS VIRGD\

. WK LOQFUHDMQJ QHZ 11QGLQIV DQG P RGHUQVDVIRQ  VFLHOVIMAW DUH FDABIG
XSRQ VR Z UV DQG GRFXP HOWKH FXUHQWSLRE®P V GLYHUMW DQG VHDUFK
| RUVROMRQV 7KLV EX@MD | RFXVHV RQ D YDOXDE® DGGIVRQ VR VKH H] DAL
GLYHUH ERG\ Rl NQRZ BIGIH LQ DIUFX@OXWH IRUAMA  Z DWH P DQDIHP HQW
DQG VRFLIRHFRQRP LFV i




a..nEx 0 BKR3EO kDl BN

¥ 3

>
“:;.
Qo
=

X 3 AAEAOK ..

AR E£AE0
+HUUHFHQWVHD U BRIHHV
IRFXVHRBQ WKHEDODQFH
UHTXLUHRHIRWI\D @ IOFG

FKHPLEDOHEBUWLQIQHL
ULFH SURGXFWLRQ

< "5 /$73$+ 20 $5 )

&XUUH®WDH V H DARKN
LV IRFXVHGRQ WKH
FRQVXPSWLRELWRRG
VDIHW\WNQRZOHGIG
SUDFWLFHV RI FRQVXPHUV

< "5 78181* 52 %1 >




a..nEx 0 BKR3EO IKD BN

) D
| Aé £ Aaou j
)

+ LV X UQW H VIHKR F X V H V
RQWK H FR O R JV W@\
HQULFKPHRMD QW LR)J
LQGLJHQRHMAH VR UWK H
UHVW R UDDQMBLHRKD ELO L W
RI  WURSLFDOLQIRUH
HFRV\VWHP

'5 08*817+%$1
; 3(580 $/

+HDUHRM[SHUWQ¥B XGH pe
IRRG DQG ELRPDWHULDO
SURFHVVLQDFWLYH VPDUW
SDFNDJURRG/DIHWQG
VXVWDLQDELOLW\ QDQRWHFKQRORJ\
DQG UHQHZDEOH HQHUJp\

76 '5 12=A$1$
. +$58' ' 4




a..nEx 0 BKR3EO IKD BN

4 R O ux /7 Eﬁ
| Aé NAY=10 § j
i

&XUUH®WOHV H DARWKN

LMRFXVRGFDUERQ EDV
PDWHUWMSM F LUNOGKHQ F
IRWKXVHMHQUHIVWRUDJIL
GHYLFUHMGRQREDWWHU
VXSHUFDSDFLWIRQVRU\
DQG FRUURVLRQ VWXG

é 5 (114 7(2 )

+LVUHM UFKRF XV HWQ
UHVRXDEBIQYLURQPHQWDO
HFRQRPLNFVXBQCGVKLYV
FRYHDQHFRQRPLF UHODWHG
DFW L YOLQV@/ KWW U DWRW
RQ WKH HQYLURQPHQW

( "5 $' 581 $8' >




a..nEx 0 BKR3EO kDl BN

4 N O «n /s éﬁ
| A3 £Aa0l ¢
.

+L W HV HDHUIFR U RMR/Q
QRYHOVXVWDLQ DEQ@G
UHQHZDEOH HQHUJ\
DSSOLFDWLRQWVHDUF
DFWLYLWLIWH FHQWHUH
DURXQ@GQG®QHUPRUH
SUHFLMHO®\KBSSOLFDW
RI VRODU WRZHU

( "5 20 $5)$584— )

+HWHVHDUFWHOH MY
DIJULFXOWXWHF®RQRPLFV
VWXGLHYDUWLFXOWWO
SURGXFWR®@GWNLFLHQF\
DQDO\VILWY) DJULFXOWXUDO
SURGXFWLRQ

C "5 $17%526/— >




P Ny

y:

L am00RaIox & A 0800 ¥EXE

CIGEC . YA £ AAIAAA A sYapoe

aaglbe ¢ 4U, Oaad axxa

AP OF padaoa

9 G K\GPF \Q DG $QPQD
TAGITONEGPVIG HOT TAUGCTE)
CPF  FGQROPV K

EQ UBD SWON]

(@}



MO8 ® Eww &"° 1 P 0= 2 =>2=2pge, Q>Gb & i BRQOIBW

A A A A

, O RE ,28 ,WA088=80 a’E VB0 ~EO BEO , O p%wXP (' 08N =2 W
(& (°

z" IX z"Ayi8 1082ii¢),¢2 0)0O8PEWW &"° i P
0= 2 =>2 =2y, Q >Cb @ i BRAOISW , O RE ,28 WA0888 e

&E 0vegd ~BOED , O wemxXP (" 8CE,=2, W& ( E),BDX2,B (& (°

(@}



P Q&doiz,ic QCEi 2, EW2 RSP O Qu"°X iDY &2 912 27y

"Q=w'i,B, & ¢, B BRO0BW P & R, 08z0&>,B O8glux z"A
().D8CE,=2 , W &((°

P Q&pcdo0i2,i ¢ QCE 2, EW' ,°» 2000 z2 2+Pi2 pw 08D BB ,2 zO0&,B Qu

A088=80 a’E 0Vi80 ~EO BO , O poamX P (+8 X2,8 (& (°




P QGxdo0i2,i¢ QCE 2, EW2 T PRPEP 0)& Qu",°y2 i X=_2 i

ED=2ip~0i, R0 & 8E8W ®&z® =,00~-EO0?2 b ,H cW

%0 IPQOIS X2 2VOi2 ~2 2Q2 BeYAX ~E (/8 X2,B (& (°

P Q&doiz2,i¢c QG 2, EWE O i P& 00 & Qop X,° NOPAD) ~i ¢cip
X2 2¢i ¢ "i,0BB ,u2 BX0r&k 2 Wi=0u"i,0B, awAV~&Y~&~D° P

(.8 N O(&(°



P Q&pcd0i2,i¢cQCE 2, EW 1 PEPOCG Qu 00 Pw, &",°X iD&D B i

e 20ip 00 B280w, &0 , & 82E=8W e =E~EO0E? b, (5 ¢ V%o iPQ OIS
X22V0i2 ~2,2Q2 BeYAX ~E (,8 NW&(°

A8 28 28 & 0Qi A,?2)) B8 i 2¢,iE=8,02 De,MBWEW & A& U

"o Ep= XO (.8 NeW(&((°




A8 28 2 Q&cdoiz,i ¢ QG 2, O0iidz2pin) 808 =0 i

2¢,iE=8=,0EW-GD @ i BRQOIswW , O RE ,28 ,Wi" °R8=2i i8&_ 2, ',8
Y RO EQ (&((°

P Q&pcd0i2,i ¢cQCE 2, EW 1 REPO G QuX,°«® i 1 X=Rp~01i ,z™0C B
@) @  X22wWi  ciEE82?2 zOOGE 2 p"CRO ) O8A0888 K z" Al

P=Bi¢ ')8"CED EQ (&(°




A AELE,

167,787 (.26$,16 %251(2 819(567,3875% 0$/ $<6$ %178/ 8 6$5%: $. &$0386 967 72
0$5',9%178/ 8 5(6($5&+ 67$721 21 7+ 129(0% 5



A A E ACE




A AELE,

5(6($5&+ &2/ / $9R5$721 ' 6&86621 % 7: ((1 &8571 819(567<05,6$5%: $. $1' 167,787
(.26$16 %251(2 819(567,3875$ 0%/ $<6$ %178/ 8 6$5%: $. &$0386 21 7+ ' (&(0% 5



&XVID 8QYHUMW 0 IUL6 DUDZ DN GHBUDARQ/

3R 'U7XRQY 7KXA 9X ' HDQ) DFXW R ( QIQHUQ DG 6FHFEH ) 2(6
3R ' U 1DJDUDEQ5DPDOP\ ' HDQ 5 HVHDUFK DQG' HYHBSP HQW

'U) IGHD 7HZ ' IUHFVRU 6FKRROR 3UH 8 DG &RQMXNQ) ( GFDARQ

$WRE 3LR ' U -RKQ/ DX 6H <RQ $WRFIDM' HQR 5 ' ) 2(6

U'U/P &K HQ $WRFDM' HDQR ([ WD QDIHP HQV) 2( 6

$WRF 3UR ' U/ I +XR&KRQY +R ' HSDUWRPHOAVR ( BFWIEDODQG &RP SXYWAU ( QIGHHUQ)
3R U *DUHOMK/ P . I +DQQ ' HSDUW HOMR  ( BFWIEDODQG &RP SXWHU ( QIGHHUQ)
$WRF 3UR 'UO 3UDDD +R ' HSDUWRHOMR $SSBG6FIHFH * HRBI\

$WRF 3R 'U: RQY.ZRQ 6RRQ +R ' HSDUWRPHOVR &IYICDQG & ROMMXFVIRQ ( QIGHHUQ
$WRF 3UR ' UORRDORKDQ5HX 0 HFKDQEDY QIGHHUQ) ' HSDUWR HQW

$WRF 3R ' U/ Z 0 &KDN 0 HFKDQEDY QIGHHUQ) ' HSDUWR HQV/

$WRF 3R ' U %UGIIG&KQ/ [L) XL &KHP IEDODQG (HW\ ( QIGHHUQ) ' HSDUVR HQW

' U 7DQ<H +XD 6HIRU/ HFWUHU &KHP [EDCDQG (HU\ ( QIGHHUQ) ' HSDUVR HQW

' U 0 DKP RRG %DWDHH & KHP IEDODQG ( HU\ ( QIGHHUQ) * HSDUWR HOW

"U/HH<K1Q / HFVWUHU ' HSDUWPHQVR $SS®IG 6 FIHFH $ TXOF XU



A A LE,

$&$' (0 & 96,7 )25 17(51$721$%/ $1' 5(* 21$/ ) 25(675< &2856( ) 6 ) $&8/ 7<
2) 75238&$/ ) 25(675< )37 819(567,0%/ $<6$ 6$%b+ 806 72 167787 (.26$,16
%R51(2 819(56.7,3875% 0%/ $<6$ %178/ 8 6$5$: $. &$0386 21 7+ ' (&(0% 5



8QYHUMMLO DD MD 6CELK 80 6 GHBUDARQ/

0U OXVLWHQ DX &RXUVH &RRUGADRU / HFWUHU ) DFX® R 7URSEDOD) RUHA

0 W +DUEZ DU<DK D / HFWUHU ) DFX@V R 7URSEDD) RUHV

OU (WZDQUQ6XM# 6@ $WMBQMBFIHFH 211 EHU ) FX® R 7URSEDOD RUHWAA
XQEHUIUDGOM WXGHQV R ) DFX® R 7URSEEDO) RUAA



¥ 45565 & 04" 4 #03/ &0

d '8 8 '8!

d K O

1129%$7,21 $1' 7(&+12/2*<(; 326,7,21 ,17(;

21 7+ 7+ -81(

*2/" $: $5

AR( &Kz *®e o kYeBV3afzVAVURV@e+ ! YO Re oo Yfx Yo 3 3 «8&
x°3a@(cue OgV zV8@+YBY o0 O&4 Ye«fRe ReuV x VYe «3fzV8
GreY (Hz 83Ye@ee o o fx3 eeiMix «& 383FV°

X neNL e o8N N2o® @l VN » -ge Oa O

6,/9(5%: $5'

"8 Gix edue (8kno O3VARR 78 (&« NEnE kA Oh® RV OF "8 &( &
3Ye Y8Vilce o3 3¢ 84A &

X neNL e 8 «aNm|o°s3

%%21=( $: $5'
(&neNDY ... *&kend\We «+ & fas®a an Ye «Ne

X neM e3°B%VaN« N 8ux e-Ya° OBE®e! N O



¥ 45565 & 04" 4 #03/ &0

d '8 8 '8!




E onAd  AX.7

Ay Ja N e@@ |18/ANb « @@ & 7Ve38 OVir 8@
NRIAYCBE &Ve °@ 3" N MNMIER@

3Y& it (Ondce o@e't®
X @avN O0- @@ 3-8 -°©° 8° KE A°8@GNE VNS X +(ru@ & NIV
3e@0egle BV@BzUs«eV« ¢3KxOTO aNWVKe80*gKx «ik UG

TeViNi O OFVING e 3| @G-8 °@E H°8@N VN X « it u@ & NV
3eB0egle BV@BzuUs«eV« ¢3KxOTO aNWVKe80*gKx « ik UG

I 8@ 3a0«VN 8@a < V5 K3VK u

3DVVLIORDBUDQJXODOWRQRZQV*LDQMW DGROOD
EHORQWWRWKHDPLORI 3DVVLIORUDGEKODVIDLQHG
DWW HQMUREHMDUNVRVKHURZHDYGDUPHGXMWR
W KWL ]R IL WO/D U UUHX ZWWIXB P D WILCFD Y RXQJE WKWH D O W K
EHQHILWMYPRQ QDWITYDQGUDQJIXWDDMW JURZLQJ
YL QBIQ & DWHKD ELOWW\G D/VRVK B RFBPRQ G L W L RVK
SODPRQYWLYORKXRZLDQ G UR G X FIORZ HRJYEGU X L W V
DOBDDURXQEH QQXDIONWSURGXFWQRFWD OD\VLD
ZD\a NJIKBZLWEKHLIKODQILQJ J —WV

W KPR WV W U L NISQHF LLHQVWI\H Q XG&/X KV IE H D O\D U THQG
PRUHDURPDWIORZHDWYGSRVVHVVBINYRQRBRLWH[LQ
FRPSRXQ\WKDRVR X OKGH OW RVUHDQ[LHWWQ A QVRPQLD
3DVVLIOGRDRQGUD QJXWDKURYOW $i FL HWK DSV R G X FH
SXOBLWHKGLE®HIVRFDW RIK DD FU X Q FWWH [ W YOUHS
PHORQ OLNH WDVWH

)L 3DWRQIWKIWDWP DW8 QLYHOA3XWD 0 DD\ MD AQMX 6DUDZ DN &DP SXV



&RQFHUQWGEIX W U L WIS RRDHOU W KHHV
MXLEND QDW X UDXON U L WAERXZN W K
DPSOHVVHQWXMWULHQEYLQHUDOV
WKIDWHHTXLEMBKBERGLQVKHLIKW
SURSRUWARRQGXWULHWWHWUXLW
DOVRRVVHVKHIEK WU WD P $QD/Q G
DQ@QWLR[LOBOWY IAKLEBURYLGH
VSHFLKHPD OBMIQH IV WRB\SUHYHQWLQJ
GLVHDWHOKDQFEQGLPPXQLWWQG
SURWHFWIRUQWWDUGL YV HDWH/G

DJLQJ )L &UHHSIQI YIQHRI 3DWL GRWD TXDGADQIXDUY

$GGLWLRQWRBA3/& 4 72)DQDO\VLV
XV LQUKP HW KR OHL[FW U IRFWVKEB HD Y H V
VKRZHGWR KDYHKLJKHWHFRQGD U\
PHWDERGRWBR X QGNM JHV WWISE R
PDNHDQLQIXVLB@HI KDWXVH® R
WUHDMQVRPQLDQG HSLOHSWKH
H[W U D FWHHESL PR Q W DHL\DWGHV LID @V W \
DFLGPDLQORQVDWXUDDMWHEFLGYV
LQGLFDWLKDWKHRL&EDVFRQVLGHUH
SUHPLXP HGLEOHRLO 3DVVLIORU
TXDQGUD Q JKREILYHBWRWHQWRD O
EH FRPPHUFLDOLQH® OD\VLDQG
YDULRRRSURGXFWEHGHYHORBR G
VXSSRUW WKH IUXLW LQGXVWU\ L

)L 7KHEHDXVUXO GRZ HURI 3DVWMIGRD
TXDGDQIXDUY

7R UHDG PRUH SOHDVH YLVLW

e KWWSV MRXUQDOV SORV RUJ SORVRQH DUWLFOH"LG M

e KWWS UHVRXUFHV ILOHVY B3HUWDQLND 3%$3(56 -7%¢
1RY -7%$6 6 SGI

e KWWSV zZZZ P\IRRGUHVHDUFK FRP XSORDGYV B BB

BUDPDL\DB SGI



E onA AL 7

| 34 @JAa YO AN3Y Vi J
Z eBe o kYeBV22a . 3 ZVBVIRV@« ! YO Re oo Y

IX@ﬁ\VN’ O- @@ 3-8 -° 8° KE &a°8@N1I" VN x s pu@ & NIV
3¢80eg!le SV@zUs«eV« «3KxOTO & NWKE+80+gKx * 2 UG

PleaVii ORV « DR @x s O° © Ne 33-3 -OKE Z°8@NE VN X * it UG
ANNV3eB0osg!le SV@AzUs«eV« ¢3KxOTO aNWVKe80gKx «it UG

ad 8@ 33a0¢VN & +¢®e o V5 R3VK u

ODOD\VLBQRGXBHDVVLYDHRXQRM
ZDVWHYHUHDWHVSHFLGBAOLQIVWLYH
VHDVRQXWRWDUID\D7RRYHUFRWKLYV
VLWXDWKRRRGDVWH EHUHG XFEH\G
PLQLPL]LMILEORRGORVVGUDLQLQJ
PRLVWXWNAIKRPHFRPSRYPWEQRWKHU
SDUWNVKARUOWKHDHMRPHRXQWULHV
ZKLFOUHDFLQRRGOG/KRUWDQGRRG
VHFXUEWLVEKHVEHRSTHAMD OWLPHV
KDY HK\VLFDROF LID®GE FR Q R ADLAF HWWR
VXIILFLMOQWOQ & XWULWRRBNVNPRPHHW

W K HG UMD Q\W GY QGRRG Bl |HU H QIR Y 6RIG - DWW 0 DADIHP HQW DQG 3XEQF
DO DFWLYH DOG KHDOWK\ OLIH &ODMQ &RERDIRQ GLHARU 6M <X\QVD
0 RKDP DG <XVRl \D\V IRRG Z DWH FROMEXWG

VKH KLJKHWWRXP H DW VRQOHY  7KH 9LERV

TKIEHRSODKIRDUBOHVVHBEBERWNMRRG g p,

IRRKRXQGWWKHEHVWRP LQLPLMKH
IRROR\EVEX\LQRRGWKMWNXIILELHQW
IRWMKHPVHOPR®RWX\EWLQDOAKDW
WKHAD QWY H® K R X WKK HN Q R 2V K DWVAK H \
FDQQRWLVKE\ WKHPVHONHMWKRXOG
WKLQERXWKGHVRUWXEHUN RGRR U
FRXQWHBKRRDYEXW U LGHIWL H Q BLXHV
WR/KBIDFRNIRRBQ ® S HQ\GK HRRIQ H\R U
GRQDWLRQ WR WKRVH SHRSOH

)L $ VRADOHQWHSUHOHXU SOWRP FRP SDQ <XINR KDV DFKIHYHG D LHGXPURQ R DSSLR] LP DV
VRQV R NWVIKHQ Z DWM DQG D LHGXPMRQ Rl DSSWR[ P DWH®  VRQVRI &2 1Q WRXIK VIKH \D®! RI
XUEDQ FRP SRWW 190)



LAWFKARQVWIHHOVRROQHRIWKRUJD ADFVW MWK DAL EHFRPSRVW/HKGZ DVWHD Q
EHFRPRUJDQHB WL IRHKWR P HEDFN\DXIGD QR SR X@GRVRPHIDUGHQLQ
VRWKDWKHAD XDYWKHREQ RUJD QXLHFIHW D E DW ¥ REQWL QW KA D U N HMK H
SDQGHPRPIAIH-' KDWDXVIOEPLWDWRBERSWHWRWRVKMWRURWURFHULFE
VKRSSIDQIGZVKHADYWR SHORRVWRIWKHWUPBIVKRPH3HRSOHBOVRUNLQJ
IURKRPHDQ& KK\ DYRFIDQOHLVWURWMB ROFWLYNVWEBWVMDUGHQTLZIOXW KH\
ZLOO QHHG WR SXW IHUWLOL]J]HU DQG FRPSRVW IRU WKH SODQWYV

+HQFHRRGDVWMRWRPHWKWRFD MXEWH®KURZQ/KE D QG IEIDOD/XW K H
OHDFKRMFAD XVH RXQG ZBRID® X WLHRQ. GIH&H F U H D S DQFRILD D Q G VILOWH V
DQG KLJK FRVW Rl ODQGILOO VLWHV PDQDJHPHQW ZLOO EDXVH P
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ORQHWDMWDOWDRRIQRQ PDUNHVQMNGURQPWOIWPOEHMQFFHSWBRED Q\
GHYHORBSRXQUVW X G LEBXW W VFRQ VLG HQM DLIQW K AD O D\ V LFDRI® W H MH
SUHVH@RHHWDWHUR\QQDWXDD@HQYLURQPHPWDROQDEOHWLFXOR
PHDVXBHHQYLURQPHWAWDQ EHQHILRMMSROLFXWIRPVKEHUVSHFRULY |
OD\PHOWD¥HHORXQBUR QW R VVHWXF KD O Y$HF FR X Q WR QWJIK¥D O XRIQ R Q
PDUNHWHQYLURQPHOR\RIBOD QGVHUYLFHYT XLUBY DSSUSULBRWHR |
HQYLURQPHQWDO YDOXDWLRQ PHWKRGRORJLHYV

e %-2'-9(56-7< &216(59%$7-21

%LRGLYHUVLW\ LV D FULWLFDO LQGLFDWRU IRU WKH VXVWDLQD
120)



VLQEMDWVLIQLILEPSIMRWZHOO EHKQFRD GURYLERFP X QLMY \DR W
RQORDWHUZBOIDDA®LIHKRREGWFRQWULEXRMHVLOLNEFXUMRFLDO
UHODWKRQOIWEGUHHGRIPFKRLHAHY®FWLRBWDLOX>RUMFRQRPLUNWHPV
DQ G UWH QMRLF L MAR DO XK HQ Y L U R Q MHQRWE/H Q HV LW K H R RAAD X V IRV
ELRGLYHUWRMNDLOXWHRHY DO XDMWHQDWXUDHVBRHZRXO®HVXQQ
XQGHUHVWLR DMKHMU XHD O XH) ZD\WRLYWKWDOXHD ELRGLYH U\EL\W\
FRQGXFWLRQ DQ HFRQRPLF DVVHVVPHQW WKUX IRU WKH ELRGL"

)L 3WVAKHUS@QW 1 HSHWMHVVSS - 1Q YU 3WRERVAVP RQ\H 1 DVD@QV @UYDWXKV 1Q
* XQXQJ 0 XOX 1 DWRQDOBDWN ¥ONR 1 DIRQDCBDUN

e 6$5%5:%$. 6 1$7-21%/ 3%$5.

IDWLR GDOUNWXSSOWMRXULNFPHULH@KH RXUWMVMHFUHDW IFRK@QMWX DD G
HFRORJYAWAWVL®ODWD/QLPSRUWDRWHJIOREBDIORQRDFKRQVHUYDWWRAB
ZRUOBBUDZDWNHUU LRRDRAHHQHFRJIQL|(GWMEHU Q DWRLWR@IRAIWKH ELRORJLF
KRWSRWDYILQLFKLRGLYHGVYNVNW\LQRFAMRWWWBRWB [WUDRUGEIQRDQRJILF
HOHPHQ@WWEOHVWHUULANRMMK 1DWLRDONDQ BRQIRIWKHPXQXQIXO X
1DWLRQDO 3DUN KDV EHHQ UHFRJQL]HG DV 81(6&2 :RUOG +HULYV

)L Y%DONR1DURQDCBDWN . XFKLQJ 6DUWDZ DN



e 32/-&—-(6 $1' 327(17-%/

1DWLRGDONWXSSORXULNPSHULH@KHRXUWYHFUHDW IFRKRQIWX DRG
HFRORJYAWOMWEL®OD\QLPSRUWDRWHJOREPIORQRDRRQVHUYR\WWR A
ZRUOBB UDZMNH U U LKADREH HQHFRJQLLJGMEH U Q D WRVR@IRIWKH ELRORJLFI
KRWSRWDYILIQLFKLRGLYH GV MW\ QF ARW\W W BBE [WUDR U GEIQDAR JLF|
HOHPHQW\WEOHYVWHI ULZLRMK 1 DW L RNV B Q IR IWK H P X Q X QX O X
1IDWLRQDO 3DUN KDV EHHQ UHFRJQL]JHG DV 81(6&2 :RUOG +HULW

ODOD\MIDDN LIRRO LFFKYALRORJL¥BOV IWY% ' VWDWKGARYHUQPBQ®WRQ
JRYHUQPWQWWKEVRGLYHERQWAHUY DWWV R ULROWQMAD Q\HIIRUWRDW
KDYEHH@YDNHRWKBDZDUHQRMVRGLYHRUR/QWHUY MW LRE®R ROHY AIOHUH
DUNDBXWDXHWKDWYBWKUHWDRELRGLYHORVMNRZ SXEOREDUHQRW®QV
ELRGLYHBRQWUYDWMRQRDLGDXVRHIIELRGLYHORVWW. VOLQNRI@KRZ
VRFLHWVHVKHHVRXUWKYDLOXRUHFRQRPMNWHPYV PROGL ALHYDIJHP HQ W
VW\OH

~QD SROLPQGPDQDJHPHOMUVSHFWIKHIFTXLVLWLBREOL¥FQGL@®RR
HQYLURQPH@WYBBUY LWLRQD\VIL)RWMDVEHFDXRHD ORZRFXRQWKH
HQYLURQPHQYWRB®WGDIJBGDE¥\ WKHRYHUQPHYWRPSDUM®RH J WKH
H G X F D WDLQR&YH D ODWIKI Q GTD N L Q ) VDFE F R X\@ MM D O RHQ D W XWHHV R X LERFH R U H
SODQQDQIPDQDJIHPHDWHR I WHIFUXFLIRAL QWUD VXFFHV\EIK@QVHUYDW I
LPSOHPHQW® WA B QWSHOIILE UL Q W H Q V [H N LRQUEARK OSR W H Q WH.AODHDYCB WEHO L F
VXSSRUW IRU FRQVHUYDWLRQ HVSHFLDOO\ LQ WKH UXUDO DUHI

)L/ RFDCSHRS®! DRAMMAV | RUQYHIKRRG

/7R UHDG PRUH SOHDVH YLVLW
e KWWS PDOD\VLDQIRUHVWHU P\ IRUHVWU\ FXUUHQWBMRXUQD

e KWWSV 7Z27ZZ UHVHDUFKJDWH QHW SXEOLFDWLRQ B3HUF
&RQVHUYDWLRQBLQB6LPLODMDXBIDWLRQDOB3DUNBG6GDUDZDNB
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6DUD Z DR F VDM KB R UQHRODRGGV K I© DU J WWWD WP DO D\VKDY N DV W
WURSIWADL@ IRDERWW PLOOK®RKLFE8URY LEGLH H S\OHD § S/H F DHVL O E]H G
ORFBHRSOMRUGDLQHHGARFDOHRSEBNMSHFLIVEAWH Y LIQQW K H X UDO HD V
GHSH®G DY LRQWKHRUHVIWQGIQGRZHEGWEHHS QRZHG RDQDW X UDRG
UHVRXURRWRQOWKH RFDFR/OOHFWHIELOGQ G LRXYSODQMWRPWKHLU
VXUURXQGRMMWRUGDLFRQVXPSWLRKHWKQRERW N Q/XFDIGPEDUDZD N
UHYHD®BGLHRWSODYWHFLENULYIHE PV KHR UHVW\HBGVOHDMHIHWDEOH
9HJHWDPOHGLESRUWRR®D WU WY W KIHRRWWHPOHD YHOWR ZHRYU X LWV
FRQVXPBI®VRXURHM)XWULBQWRPPRQODOFOXGHDLGLHWWRUPM R D
GLYHSUB QYW FLBWEDVHIQLWALIITHUHGWESRUW LYRHQHWDEOHRWDVVLILI
LQVWR JDPKVKURRBRRWXEHEXOEQ®WDONDLQIORUHVEGGHAHGHD I\
YHIHW REROHR IWKHHIHW DE®BZK L FKD GV H Q GSHDULVD F O X ®IH@IY SIWW LR O H
V X F F X OH/QMPWK R RIMYGO RZUD U AR Q V X PHIGL O\HK KID UNGW HIPU HQ H G LIE@G
GLVFDUGHBQKLOHQGLJHQ®RKXKYMHIJHWDE-QBVHSUHVB QWRXBIOHDI\
YHIJHWDZEKQFEDVRULJL QDURY\QQ SDUW L FXIDIDLIR@ HU B G R S WLHQGWRK H
UHJLRRW ORIQWLPHKH/WAXA GRQHQ®HLQW OX DZMMSRUWHGIVSHFLHYV
FRQVXPHE® RFERPPXQLWIKHWUBFDO\SKD FEOVMUXBKYV GDXQVHEIDYVLF
MXQFHD & HUQYDU(QVDEIHQVDEEDQ&ODR[\ORRQJIJLIRO%hWR®RPHQGO
GDXQPDQGIHIOD]LKWPFXOHQ3MX\PFZ SDNXUDFDHIQDMO L SWXPEGDXQ
VDERQJ NKWHFKW.DWOHW LD JLOAMNDEDUHQE GDXMQDMDPERQJIQHWXP
JQHPRQ GDXQ@DERQ +HOPLQWKRVWDFEQLFD+RRN WRQJNDIQJLW
ILPQRFKDODYD %XFKHQMLQMLU HP8DQXN HDMD@®RRVWHUP®DX Q
PDZDQJ HPEDQHSWX@DMUDFRBPB GDXQWD @INQJILXHGXGHLQBLSHU
XPEHOODWXPLT GDXE@XUXQBUHPQMRUGLIBRLD GDXWLQJIJNLO EXEC
SWHURFRERRMOLFXBBWHD + +RIIP GDXQJD 3\FQD U U KHXPM | DEMHD V
GDXWXEXYFRURGRFDRISYENMH QGWFIEYR QN HQIGXNSPLORGRUDW W@ KPH
GDXQNHPXGOWHQRFKODERDWNIUWY %HGPLGLRPQG\]ILXSBRO\D QWK X
‘LJKW :DOS GDXQ EXQJNDQJ

~

BO



7KH\RXQDOHDYFROOHRWRFPVUHHNKUXERVHUEBQGEOLPEKWH®VOHDI\
YHIJHWDEOMSYD BHFRRNHRGEP DQ\GHOLFDFH IR QV XP S W HRVX RRSIW K+H/ 9
YDUGIBHQGLEOWKHUHIHUHQFH WK OWXUHORFDO&ZRRPRQOOHD I\
YHJHWDEOHYHIHUWRBQV X PWHWKKDOFRRNMW®RDLQWNK® XW U LLHERGN
WDVWI)FMKHDUHDWHOQZERLOARRNIRG ODQF KBHR® DHDYHJHW DWBHV
ERLOLSJURFHOVHQHFHVVIVRUHG X FHK HELW W H UDGIGGHW R [LILF DMRLIR Q
YHIJHWDBEOHDW W@ JH WKW K¥WW D UFXKR & W WD SRRGM HOLOMKOD\VLD G
FRPPRQGWDFWLFNGPSOHWUDGLWURQRE®IQRZ®YV XODRQODODDQG
DFFRPSDQWRGW KEIUWW UD G LWLRQAHQ RZQV VDPEEHODFDRH RRNLQJ
UHFLBHYDUGBFFRUGKRWKBLVKEXWWKHQJUHGLHWQRBWGULISEDZQV
DQFKRYEKNUNVHKULBHDVWRFROXVMONSLFBY ®RWKMHJIHWDE DWHBE GHG
WRPSWRWKWDVWRPHRIWKH 9ZHUBRWQMRQVXPH® HJHWDERWD VR
XVHBGVIRRGODYRXWIXFIOVGDX@ XEB\FQD U U KMQDHIDFGIDXQ@HVLQGXN
6FRURGRFERSXQHHQIVQEGDXEXQJIJNDBI]IJLXPBRO\DQWKRRQ W XE X
SRV VHVDAHD/N RXXPADP W DNXKLFKFRPPRQROVYHWR QKD QIRHR G\ WKHEDQ
.HQ\DK .D\DQ %LGD\XK DQG .HODELW HWKQLF JURXSV LQ 6DUD
DVWURRDIGEXQJHQRWGRXVLPLOMRIDUCLFI®D GGH® SDQVXRHDWRRNHGQ
EDPERRKHOHDYRIVLQJB®UMRRNBGWKADLQQJUHG LRIWWS H F IGD. WIKQ
6DUDZDN ZKLFK LV EXEXU SHGDV

~QUXUDOHDWKBRFKXOW Y HVWHGR RV KEL O\GX F B W X Q JBDHBV K HIIUW Q JHE
ZDVWHO D@RWW UHDR®DGGLHOIBYEDFN\DIDA GBVKHRR &R X U FHY
FRQW UBDNR\SIOM U E [DQJ HIDU B H WY'S R V W@V K+H/ 9E H F D XR/IM/ K HQ D FONF F HW R
WKWLWHKHUWKMHIHWD EORIZDDWXUBMOURQMRIWKHMRXURPMRHQHUDW
LQFRARWKKRXVHKRQIGN HIJHWDBO MM HQRCGBODWLFBUNHRWORFDOO
NQRZRQV3DVDDPXZKLFK\WRQRIWKER FDIOVW UD FMQ®/G&WS RWR HHAL O G
DQ®IXQJIDHRGX W VMQDECSHRSOBWKWRZOWREWDRLQGERQV X RHK H/ 9
7KHVHHIJHWUBOHQH[SHQDIQ@®XW U LWILRXYJ KXW U LYDIQOXFHR/P SDUD E O
WRWKHARPPHUFLD®HJHBH3D UWLFXOBDYNJHWDEORYIDZH GHDQJH
RIQXWULHQX\WOVYLWDPLOWHQWLREUDIMDPLQRFLEWZHODVQDWXUD
DQWLR[LGREWRD ®HDOMNK®RXULVKPHMHMWDRIMLWDPDQ®LQHUDO)
FDFRQWULBRMHD ODNMWKHLQYROYBABGXPHUREKNRFKHP ISAIRF HV YRV
H[DPSOMHNWRQHRIWKRADLYRXUFHGLHWDLUEHIHT XL URIE R Z HIOH D ODUKG
RWKHKRQGE VHDWHW L GMKH) O VR QW DIREG L HW DOMK H Q MK HQ W DLNVH
JRREQORZHUWEKREHVIUVNIDQGE&QFLGHRIFBUGLRY D\GRXGIDWHD GH T XD W
L QW DRIHV K H \DHK W U L HD@VBR/W K P F U R Q X W UACHID WDVE RY D U L RXX'W UL W LR
GHILFLHQFMHDVKMWWXGEHRBEHUARRQVLGHRRGR KHDOSWKR PR WHERRD XV H
WKHYHJHWBDEREBWDNQJQLILEPRWQRWVHVVHQOXOLNEW\VWLQHUDO\
ILEHUV SURWHLQ YLWDPLQV DQG DQWLR[LGDQWY ZKLOH EHLQJ
RWKHRRG¥RZHY HUK B Q WKMDU L HDQONSRJ H V HQRAL J R R) F H Q W U DWVK. RP@ W K W
DIIHRMWKELRDYDLOREPLAHAND Q® | | HKWMDOMFR QVXPH@®DUSHRSRUWLR
7KHUHIRUKBHH®RWBURFHVWVIXFOVFRRNLDQGHUPHQW DWRJRIG X AHK H
DQWLQXWIUHHOW N KB HDYRIWNH®EHFUXVKEGKDQBOQGUDDW XQQLQJ
ZDWHU DV DUH KLJKO\ UHFRPPHQGHG



&XUUHQWMIOH/QUHPDIX@GHUXWLRUHEH BBRE XODWVYRBFLDWIXKUEDQ
DUHDWIDWRPPRQRYHUORENGHY HORREXODWWQ®®WLBNERBUHVWLJ
DQG QXWULWLRQDOO\ LQIHULRU 7KH WUDGLWLRQDO NQRZOHGJ
HVSHFLDPRO\RXQJHHQHUDWLRMYRUEDQL]DMQ®QIUDWWRKKUEDQ
DUHDRUWEHWVMIPISOR\PHIQQMI GXFDWHRYLCMKNQRZOHBRQEXWU LWL R Q
DOVIRRHVSHBOIODPRQBOGEHRSOBXVLMEKDOOHQ@IHRPRWHKIQD OVGKHW
KDELWBOD\VDIDMRFLOIKUHIWDULRXWR @LAVHDBXWRVKKQKHD O WK
HDWLQJ KDELWV ZKLFK LOQFOXGH ORZ YHJHWDEOHY LQWDNH LQ
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e 5SHIXVHG 6DJR 6WDUFK ORXU IRU 8UHD (QFDSVXODWLRQ

(QFDSVXOPWHOD WDQ\DGYDQWRYHNMQFRDWHBD XFRVGHFUHDYBSL G
UHOHBVPLWURIHQRPXUHP\GURO\NWQ¥ D QFIHGHWH Q WIRRRQHD FKEQ J
UDLRULUULJDEID\RBUWP SURYBIGDLODERIQDWUJIDQLEW SURORQWHBH
LQFUHDIVV\GH I ILFLHPEQ LI HBUHDS SOLFDWHRQN @R G HG X AHGY HU V H
HQYLURQPHQWEF®UWRPL OHDFKD@XGYRODWL O L }HD\WH RO S8UHD
HQF DSV X OIDEVELRRF HRUF/R D W K @ BIDL WIXW K 1O \ RW L O R QW KWAX U | DFEIM K H
XUHDUD QX IRV FH U WDIRE UF R QW U RIDHOOHHERVH WRVK MR LE) GLIIXVLRC
WKURXVKSRUHRWVIKARDWLBURVIDRGGHJIJUDGDWKRQ GL &RDWLQJ
PDWHULROXUHBIQFDS VXRO@®WWHJIJRULQMEBRZRW\SHXYKLFUHRUJIDQLF
SRO\PHUL¥FEVWDQEWNVQRUJIJDOLEDHUBRPSRXQGKHSRO\PHULKVLQV
WKHUPRSOCSROWRH D) ® DW XBRO\P HUXF R W W D UFKLW R D@ HO O XOR
DUWODVVLDVRGJID QLFEVAWFIHZKHUHDW VXPVXOIXHQWRQR@®RWKH U
LQRUJIPQIQHUDO WXEN®/DQBAUDVVDWUIKRUIFEWLQHWSLRIAHOO
HVWDE O IXWKRIY XOIBRQ GKRVSKRIALMBVFRDW PQIWHULWRONDKW N RPH
GUDZEDANMKVLQWKHVWDWHULDRUXUHBIQFDSVXONWERYKLIKFRVW
LQFRQVLWHIOGBDMWWHRQHQYLURQPHQWMHIAIBRQ ELRGHJUDBEE O
|ULDEGH W XEMH FRWRHGH YIWR MCHP S H U D VBXJBHR DWPQ W H U PR® WIOQ
DOLTXRGEPWILFRMTXHRIRO\PBUVSHUWDIQREDKWR O Y H®WD S R U DMHG
FRDWLIQOWKLFNQWWLHWZHH@PDQG WP GHSHQRBMW KKUHDUDQXOD!
GLPHQVDRDRGRDWLQIF W LRQWX ] JH W O &RDW MWXKLFNQ@QWROXELOL
DUMHULPSRUWIRQW DG XDHOHBYHIURPKUHDQ &\QFKUR QL ]RMILKRED
UHOHDVH UDWH ZLWK WKH FURSV UHTXLUHPHQW

~A

NI



~QRWUMHDUPKDWWHESW DG HR QX UHIBPQFDSVXODMWIHH)X VHIBIRW D U F K
566 ZKLFK\RQHRIWKMROZBVWBVVFDUGKHEGLQDIRWDUPRSWRGXFWLR
5HIXVH®JRWDUFRKXEHFRQVLGHWEGDOWHUQPRYWY B D W H UILRIJOU H D
HQFDSVXODBXHRQYR WKHDEXQGDQWYDLODEIDRZ FRVWELRGHJUDGDE
HQYLURQPHQWDOO\ I[IULHQGO\ ZHDN FRDWLQJ EDUULHU DQG K\(

6DJR/WDUPKRXUREWLREQHUDWHWLILPPRWQWVYUHVLGXROLG
ZDVWWXFRWDJREDUNRRBHEDUNRQJIDIJRRSLWKHVLGEKYLBUX VK MWXH
ILEUHDQ GUHMHFVWHBBUIFRIKR PVLHY V@K K LIJK XD O IRWVDJR WD UIRKH[SRUW
SXUSRVKULQYWDURKVUDFWLIRQSLWEXOYHULWRKLJIK TXD® WD\ F K
VHSDUDWIHRPUHMHFWWDBUEK VHGLPHQWIZWLRKQQYROYHGVDVLHYHV
HIWUDFWRGM HEHQGMETXDONMDNYRWD URKHD Y LIHQUW L QIND VWOIRID Y L QJ
EHKLQ®VIPRXQM WKHWHMHFWMBURFKH566LVDFLGLEBQDW XDKLFKV
DSSURSUMWREHXVH®VFRDW LRDWHULPUXUHBIQFDSVXODWULR@IUHD
K\GUROWILMUFRQFHQW LRODVWLRRQ L D+ L Q/ R V& O X W.IMR @ P HGEGX WV K L J K
S+ —IXUHBRDWHBIGWRFLGRBWHUVRPIOV566 WKIS+ ZRXOBHWHPSRUDUL
UHGXFHBVXO@WKBRZH®RQFHQW UD MR QV R VAR O X WW R &IV O R W\L I +
ZRXOG EH PLQLPL]HG

¢ 3URFHGXUHV RI 8UHD (QFDSVXODWLRQ

6RPHRIWKPHWKRB&FRS WRIEUHBQFDSVXODWILR@RDWHRW BUANX D Q G
IOXLGLHHG RDWMMF K QR ORH MWD O ‘H HQFDSVXOOUMBDEL @IVHO I
EXLPMQURWDPWD\FKL@KLFEDWYVVHPEOHEVZR WLV YV VEADHH @MV K
FPLQGLDPHWDIW FP GHSWKVWDFWRGK G ULOWRIWRWDWHEDVLQBQ
UHJXODWRU ZDV XVHG WR FRQWURO WKH VSHHG RI WKH URWDU\

YL $ VHD EXIOWP LQLURVIDY P DRKLOH | RUXUHD HQFDSVX@MRQ Z VK LH XVHG VDIR
WDUK



SHIXVRH®IRWDUFKKUHBRDWIPPWHUZDWUWRUPXODWHG\HEZLWKUHHQ
FRORXU WR GLVWLQJXLVK WKH 566 FRDWHG IURP WKH XQFRDWH

) 0 KRG Rl XUHD HOFDSVX@WRQ Z K UH XVHG VDI R WIDURK

SHIXVHMMDIRWDUFK FRRIBWDEEUHWHVWRGDPPRQLBPLWWHEGPXUHDQ
FRPSDULYRWXQFRDWHB $PPRQLDPRODWLONVWWER QR QG XFWRHIG
GD\V XVLQJ D FORVHG G\QDPLF DLUIORZ V\VWHP

¢ S HOHDVHG RI 1LWURJHQ IURP 8QFRDWHG 8UHD DQG 566 &RDWE

TKIHHPVVLRQLI+RIURPXQFRDWIK@66 FRDWHBRFFXUUWEBKUBKDYV DY
LQGLFDIVDHA@XUH7KHHVWLPDWLIRQHPLVVLRURPXQFRDWHGEDQ G66
FRDWHIGHHEDDWREVHUYRGGD\YKHUH®W\KH+RO RV @V KXIQ FR D W H BDQ G 66

FRDWHG XUHD GHFOLQHG WR

~QSKDVHXQFRDWHGEOLROYH®SLGXHVKLIKROXELDDQ@DSIXG® HDVH
FDWDOWHIURVRYXUHEBKHUHBE6 FRDWHIBGH O D\IH®W R O X E LGOUW RV K H
SUHVHORKWDEDUURHUKFHRDWDQIWWEHPDLQH®RIL+RORWDWWRPSDUHG
ZLWXQRDWMOGHDKHQXQFRDWHEDQG66 FRDWHIBDS SO IWHRY KW R L\OR L O
ZDWHQVKIRURIYDSRXUDEUWWKQFRDWHBDQG66 FRDWHIEBPR W KFDVH
RIXQF RVCHGUBI GXMVREDW WR O XE Q@D W XXBH®HJUD RHIG G UR O \ZH B\ K H
SUHVH@®FHUHDMB]\PHXUMDPLQR\GURO DB WD ODHMDFWLE®&LFK
RQWROHFROHIHDK\GURO\WHRRURVZRROHF XRIB Yy —DTXHRXROXWLR
XUHBHFRPSRVISWRREXPHPWVRQLXPR QY+ DQG\DQDWIMWHEKLFR\DQDWH
LREQGHUJRRIYHUWRIUERQR[LG DQG+5y -RUJHOQDE®OH[DQGURY

ND



YL 3KDVHVRI QURIHQ RW I LRP  XQFRDWAG DQG FRDVIAG XUHD LQ VRIOLQFXEDVIG | RUVIKUHH EDVIKHV

~BKDVHPRVWIWKHIURPKQFRDWHEPRQVLVWHQOIWHG UHVXO@WRZH U
W R WLDIOQV R IFR P SD UHIGNK6 6 FRDWHIBDK H QX U HBR D WHLGNK6 6 VR IZO W H U
YD SR QHWYWWWHRDW IO®IHEUDFWWKHARDW IO@AHDQ G HQ H W U RVH\H

FRUBKHUHBVPDOWDFWRRNKKUHBGLYVVRGOVYBDG X MDOWHKLF&HOD\WKH

SURJURVWWMWHI\GURO\WVLNXH -QNVKWKLSIGDVPRVWIWKHIURKQFRDWH
X UH®LWR O YAR® S O H WW IOXW KWR MOR WLOFQR Q F H Q W ULDGAHLARRIQL ® HSL OMDWH Q G
DOVRFFXUWIES6 FRDWHBBDXVELW®R ZHWR WIDW K DY K DRVX Q F R D WG D

YLIXUH

7KHSDWWWKRZRQLIXUHHIOHWWDWKEE66 FRDWUHIBDHOHDNWGR ZROXH U
W L PDAW/ KWW D SWDVHUD SLGQWKPIL G GO HU L RSK/D V HD Q ® D WWLLP HS/K D V H
V X JJHWWK\F\WR Q W U RUH@HH®E MH U R FF R D WHWBHIDQ/ RLEV SLWHKH FRVI5 6 6
L\AK\GUR S KIL@IDAV XWKEDUBROH F XIOMW D UFFKX P SW® JH WK UG URSKRE L
ZKLFRHDQWKBE66WHQGRYRLBEDWHHQFHEKH®66FRQWEZEWEKDW HWK H
VWD UNMIQVIRURMGKRGURIZKLFRRQWULWRWHAUHDWIEK®ULIMLHRIWKH
' QHWZRUWKVWD WDAKWHBAKLFKEHQH IWKEBLIIXVRRQKH L QVKFR URIW K H
JHQHW ZRUXNRH W O 7KHDFLGEFWXRUWKH6E6 S+ VLIQLILFDIQWRWKH
L QW H U D FRVE IRKDR/L F/CSG! F LLKW K KU HIDU D Q XDOHW KE L I 1 X VER@ | | L F RHVQ KMH
LRQVQDQDFILGHQYLURQPEOW KLJKRQFHQWURIWLREQYHDWRNKH
FDUER[\ODQWHR Q22+ WREEHSURWRQDWHEAHYHQWVYRQ D QICRHFWUR VW
UHSXOVLRQ LQ WKH QHWZRUN GHFUHDVLQJ WKH VZHOOLQJ FDSI



e /DNH +RPH OHVVDJHV

SHIXVHIMD IR/ WD UFRKXOEHLQFOX®NWEBQHRIWKHRDW IRDIWHUUROXUHD
HQFDSVXODKMMERE FRDWHIBDHVVHQ@QRWKURXIKHPLVVIER®@ SD UHGN K
XQFRDWHBGXNWRVKWKIOD\HRUWLOPURPB 6 6FRDWR KHOBQG® HWDUL@XUHD
I[UREHQJUDSQBG\GURO\F'W® GXDOHOHDIVIRG®66 FRDWHHKEDLPSRUWDR W
HQVXUHDYDLODEL@WWHW RLDQGWRHQVXUHDUHW\QFKURQUIZJIHWBKUR SV
UHTXLUHPHQW

SHIHUHQFHYV

%HL% 1LD]D %. -DKD® +XVVDBQ=LD + OHKDQO 7 &RDWLQ.
PDWHULRONORUHOHRVELWURJIJHRPKXUHCHUWLODLPHHY LHR XU @QRDB®OD QW
IXWULWLRQ KWWSV GRL RUJ

*XRO /LXO0O /LDQb 1LX$ *UDQXXWWD IRUPDOGU/HDMRLG W HOHL
IHUWLQLWWXSHUDEVRDRIERRULVWISWHVHUYDWKRQIOO®SSOLIRD\PHU
6FLHQFH KWWSV GRL RUJ DSS

+DQ; &KHQ6 +X &ERQWUROOHGIHHOHOH/PIFD SV XOBWH(C(

6WDUFK SRO\YLQ\O DOFRKIRWLORWWWRQJ

1L X< L+ &RQWURWHOOHH RYHUHBQFDSVXODWW®GUFK J SR@\O
DFHWDWHBLQHHULQJ DQG &KHPLFDO 5HVHDGRK LH S

5DVKLG]D®&HRODS® 60O0RZ UHOHBVIHH&WLGQHFDBYVXOBDWBGOJ J
SRO%$ FR $$P OVXKSHUDEVRQEQGRMRPSRM  LWHRK\GUDWH 3RO\PHU\
GRL M FDUESRO

6KLYDRA 6 3RRQLYD 3ID® *KDVD0& %DQDB -DV§ / & RDWXWGH D
PDWHULRQAYSURYLQHOGVWRILWD BDLQ@&WW U LXNVHAVI L FLH QRFIDHAMR PDW L
ULFAOREDO &KDOOHQJHV KWWSV GRL RUJ JFK

6XKHUPDOQ $QJIJRUR 3URGXFVQRZ UHOHDMH HE\ FRDW ZQ W K
VWDUFK DBEM®MQP XIEFG & SUD\L'QIWH U Q D YWRDARIRIN JLQHHUHLBKQROR J

6X]]L' 7RVFKNRII5DG® ODFKROG )UDVHU' *ODVV#HU- .KLQDWVW
' (0 VLPADWRRFRQWLQWDEWRWYWLQOHFWRWDEOYKYIHQ GL @B Y HO
RQ LQWHU WDEOHW FRD&KIHPL DU L(RELQHWULQJ 6FLHQFH

-RUJHQVHQ $OH[DQGUWRYD "K\ XUHIDOLPLQDWRPRQ LD W KMKID Q
K\GURO\]HV LQ DTXHRXKH RIOXUIRD RI 3K\VL%DO &KHPLVWU\
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TKHXDORWHHGOLBYWHQWBRDRW XFFHVMINEVMVWRUBWRRULD P PKH

SK\VLFID@QGHQHWK®PUDEWWIBRAVHHG O IDQUWHIHUWRBVVHHGOLRRDOLW
SK\VLFD®OUWIHWR/ KEKVLFPRQGLWIMHHGODWEKWHVUREZ QVKAXUVHU\
ZKHUHDNWQHWKP O UMVHWWRVKBHHQHWKPUDFWHBLW WHHWYVP S O DARPXUFH
> @OWKRAIRR G XUV EUWDIERMHAD Q PSURYHH G O ISKI WL HIX® O WM H UN® R

TXLFN IL[ WR HQKDQFH VHHGOLQJ JHQHWLF TXDOLW\ 7KH FRQF
RYHWKSDVARHQW XMW KSR QXWKHUSFHODQWWULBDXIWHWHNG/RPSURYHHGOLC
QXUVHU\ FXOWXUH DQG IRUHFDVW VHHGOLQJ VXUYLYDO DQG JU

7KHPRSGKRORJDBIBK\VLFXDUDFWHR ISODRDY BEHHR[DPLQH&®ZHYHU
LQUHDORWMIHZDWW UL BXWMAM O IL\RISH U D W ISRIIDIDP P HY @ HF D XV @
LGHIRGHUDW LRHDWOX UPXVWEHTXLFMDV\LQH[SHQVGHISHQGDRAR
GHVWUXFVKIQWALW DVQ &H. DJQR ¥ W8k R R RKAH L J KWMR WE R O GEOLWD P H WUHRLR W
VIVWHPW & KRRW W R DWBR RIW H® DV X UHBY HGQP RUSKR O RUIHBW® U H
> @GFFRGLQR 7DNRXWHMD D> @V KH VK DUDFW H DINHMDLFW RT X D Q WILQ\
RSHUDW LIRRYDWH [MQNV X U WVDKH XYW DJHQVPDOO VEDPWOWHULBBHYHORSL
FRXQWWDIH®DUFRPPHUBQRUVHUWIQHW VW ZRROGWULH®RUSKRORJL
IHDW XU®IN XHQHH G OWLQUY LYQ®U R Z VKW 8 0 D Q WIMRIU HY MV W R U B MWL R G
EHFDXWHKHIHD WHKHRDUMRQVHHGORWWULERWIRSIHULRRAWLPH @
6LQPMKHGHFUHIXI® QH W/EMFRS O D Q WLWQU HEX\H QK FQQZ D W H.WQ W DIN®IG
GHOLYWBOHDY W UJHRRMR O O®UD P HWHYA RRWVWHR L]H Q F U H DWKHH
OLNHOLKRRG RI VXUYLYDO DQG JURZWK > @

~

NO



SIWHBKWEK @[DPLQHENHOH®» VERRUSKRORBUEWMLMIDVG LV FR'Y MUKV
URRMROG@WDDODPHWHPBDL OMIGHHVWUDRW UHGLFWH@GRZVERWHQWQDO
ORFDWIZRWKRPSHWEQD QWM DWHUJKWRYLGHRPSHW LINAYHHQ W D

DFFHWOLJKWFFRUGWRBIYHUDKMVHDUFKKIHU) SRVVLEOWH O YLURQPHQ\
FLUFXPVWDQHHWWULVWHSI® ZQWKPDO YKBRWWHPRWRZHWKRRW WHE
URRW UDWLRVY DUH EHWWHU DFFOLPDWHG HJ GU\ VRLOV KLJ}I

7KHHDWHWODQRQFHSW&IDIUDPHZRIRNFRPELQBOQOD®WURG X F\WQREOHO G
HVWDEOLVKRHOW Q JIORIO L \SW RFF H&/IVQ FMX P H U RS®D G WD U D F W H D U\HW |
OLOQNWERXWSODQWEBGHBVWHGOIMXRXEEFXOWLYDIHX UV HALWW K H
SODQRXGWSODQUWEEBUFXPVWD@RIQWBOD QXD O LW KIEW B L N M H DAER
SURMWHFWHVKNRXBDIEGHQWLIKERG ODER EBWEZRGQUVHURZHDYELHOG
PDQDJHUYV

'XPURHWHAD O @IIHUBGORYHUYRHIKHIDPHZR WPNDVOR QF H W W a0/
HIDPSORMKRZLWLIJKWHXVHG@KH73& UDPHZREMR S RWEKWD QW L | LSOOEIDQHW
FKDUDFWH D MWHMHGEG O3 QRKG W L RAD U J HWIVV RF RQVWPROGL W R RLIQH O G
SHUIRUPDQYRM/DUJAWEHILQH W XHHFXHD VR KHHDW X WKKV¥ RVWRRW
VIVWHPV @DQG&QWHUWRUBK\VLRORDWWDOLEXWH®DUHRXDQW L WD\ Y |
WKXV ZRUWK\ FRQVLGHUDWLRQV $SSOLFDWLRQ RI VHHGOLQJ JU
UREXVRUHFDRWSRVW SODRMULIRY P DRQWED WD QDHP H QE\H FR P HP\R U H
YLDEOH LQ UHDO WLPH GHFLVLRQ PDNLQJ

NN, 7KH 7DUHW 3@QW &RQFHSW 73& WUV ZIMK WMUHH NH  HOP HQW VKDW JXIGH D R FaF
P SIRYHP HQWSLRAHW QXUHUHVY P X\WAZ RN VIRIHVIKHU Z VK. FQHQWV VLD HWS@QW DUH GH LOHG DWVKH
RXVBMQWQ Vi DQG TXDAW QRWDSSHDUDQRH GLEVIVIAV VXFRHW ) LYH FRUH FRP SRQHQW VIKHQ SURYLGH
D 1WDP HZ RN | RURLHDVIQJ ViKH VIDUI HWS@QW 7KH S@QW DLH JURZ Q RXVBMQWAG DQG HYDOXDWAG EH RUH
WRUAQ) DQG LP SLRYLQJ ViKH P\ F®I DIDIQ DGDSWG I LRP ' XP LIRHVHHADO> @/ DQAV> @



%\DSSDQWKH3IE& SSURDIXK VHBUR G X FVRIXRAS OD QWQIEPH QGEQRFHG X U H
FDQDOPHLPSRYHRBYHWLPHKH73&XVHG/RKDYWL[WRHLIKMWQGDPHQWLE
FRPSRQHOWNRIZKLFEHHGW®HKD QG GEHHGR VHHG OEQ X\EGS UR G X EIDG
DQXYVHUNH RURIILYBOHQFRPSDVVRESRQHOWVPSOLLHIGIXUH-Q
HLW KEHMHW KH3 & D @ HF X \RW L VHB XV D JAH. WEL U HFRREZ L QN UD Q V'S O DURPL Q
RW KM K UFHR/UWFEXWW LAWY HDQ GL H G® UW QFFDUZ/R U W R J H WW RE W1 | L VK H
WD U JBOWQRW DFKHIRUHVWOUWNHRWR UBWRRBFGWRX VV LKODFRIWKH Y H
FRPSRQHQWYV RI WKH FRQFHSW

3UHYLRYW HD WKW LY LRQEHHGOBQRGXFWLR®XWSODQRM(QJINDEDQJ

MDQWRRRUADFURSKWLWWIEMDWDP SDRUHYMVHUNKHQ G>X D UDZDRO OR 2N R Bl
73& $SSURDFK



5HIHUHQFHYV

> @UHJRULR +HUERKQ/ +DUULVRG® *XLGWRIXDOLOWMHGOLQ
3URGXFWRREDOOKRDGAHMHUBHVFBD\ED&LWVH\WH3KLOLSSLDHE$
JRXQGDWRBQULFXO WHKWHDDRKHYHORSPHQWQ&ROOR)RUHVINQE
1DWXUDO 5HVRXUFHV 9LVD\DV 6WDWH 8QLYHUVLW\

> GQURVLFN®K ODF'RQDOG 6HHGOTLXDO LKLV W E\SOLFDIVQ R Q
SODQW DWW B UEXWHNYV

> @RKDPPHG + TKHWWDWROWXWXBHWRFXDOMWHVWLIQI) RUHV WV

> @DHUUYU % 7KHURORH ELRFKHP IPAHDO/ X UH P H@W YD O X D WILLRIWQ
'XU\HDO / (G (YDOXDWHEGOLRQDOLMWLQFLSOR¥HGXNAGBUHGLFWL
$ELOLRIODW RWBVWRUYDQ6LS%$ )RUHBWVHDUBERUDWRWHA JREW D W H
S8QLYHUVLW\ SS

> @GLQ®RW- 5 0ODUVKDOO 'XPURHVE . 'DYLVS$ 6 &RERV 5
(VWDEOLVKPH&WRZWK FRQWDLWHUGOLU@UUHIRUHVWDWXQBPW LR Q
VWRFNW\SH DQG HGDSK)LFUFHR/MWG [MRBRRM DQG 0DQDJHPHQW



> @DNRWVL@I7TFKRXQGMHXJUDQGH $VDDK *\DX $ 1INHXPRM
7VREHGJ $VVHVVWEI XDOIRWYHHGO LLQVW DD V F OOH V H WIQWAK H
KLIKODREWPHURRMKMNWRIJURZWKDUDFWHDIQGOWFYMWKUHVKRO G\
LQGLFDWRXVO VFDOH )RUHVWU\

> @GURVVQLBNLOH (FRSK\VLRRORRUWKHIDDXESHFLHVEBHUIRUPIRQFH
3ODQWHG 6HEWWIDZDVY 2QWDULR &DQDGD 15& SHVHDUFK 3UHVV

> @R XW K% 30DQWROQSRROFDEOVUR VBHQ@EHH G O WRD\F U HOX/WBIRO
DQGURZWMRUHWWQGLOGOEHVHD WHULMR $XEXUQ/ 86$% $XEXUQ
8QLYHUVLW\ $ODEDPD $JULFXOWXUDO ([SHULPHQW 6WDWLRQ

> @URVVQLBNOH RXW K% 6HHGOLXQDO RW\RXWKEHU@HW IO XHRIF H
SODQW DWWWIHEXYHNQWHUYVY 1RWHYV

> @URVVQLMBNDH 'K\ VHHG O VXUW LIY®I O X HRISHD D QW W U L EXHAZH V
JRUHVWYV
> @RXWK% $ UH BPOXDWRIRRNHOH\PWULWMWHWORYPRUSKRORJLF

JUDGHV RI VRXWKHUQ SLQRWRKHWY SWRFNDQ JRUHVWU\ -RXUQLI

> @DNHOH & 30D Q WALKQBIR X W K BIU@H$/J U L F X O WRK@QRIJ U D B
‘DVKLQJWRQ '& 86$%$ 86 'HSDUWPHQW RI $JULFXOWXUH )RUHV

> @PURHV.H5 /DQGLV' 3LQWR5 +DDVH/ :LONLQV.RQ 'DYL 6
OHHWLRUHVMWVWRQBMRLEROH @YHAIKWD U BOW FWQFHSAMRUHVW

> @GLWFKL$ 7DQDND SRRIWRZVERWHQIVQB/E&W D UMHMHG OLQJ

5RVIF &DPSEH®OO /DQGLV' (GV *HQHUWBEKQBFHB®EON 3URFHHGLQ
RIVKH:HVWHVURUHYWUVHSNVRFLD WR/RIE XUJ5 86%$ 8 6 '"HSDUWPHQW
$JULFXOWRXUHEMU Y LFRIFNORXQWDRQHBWGDQJIJHSHULP HBQWD W ) RQW

&ROOLQV &2 86% $XIXVW SsS

> @YLV$ 6 -DFREV 4XDQWLIURRMWYWHKDORWMXUVWBHGOLQ.
DQG UHODWLRQVKLS WR RXW S ODHZPW)IRUHSMWWIRUPDQFH

> @®D@GHQULHVVPKH I1XUVHUWRZWK RQLNHHGE QYVLQHUWLORIHU
GLIIHUMR®XE L ®IQMELHHS/O L F DMLLPREQR GV K HIIRW H YWR Z WeKD Q D G LBXQU @RD O
JRUHVW 5HVHDUFK

> @DUOVR&® OLOOHU 7DUJWHGOERBRWA\VWHPL]HF\GUDXOL
&RQGXFWD@WWHIVHXWLQBHHGOWWDEOLVKRERWS &DPSEHOO
IDQGLN' (GV *HQHUMHFKQLADSRBEW  3URFHH GRIQIK/HH VW HWRQU HV W
1XUVHU\ $VVRFRDMERGI 86$'HSDUWPRGEWULF X O YWRUHFMU Y LFRIF N\
ORXQWDRQHDQYGEDQJIJHSHULPHGWW)RIMROOLRDE6S$ $XIXVW
86 SS

Nix



> @®SHU- 6$3GOHU&DPSHEO0O6 &RPVWRFHN /LPLWD\RLSROD QOW H U
XVHE\ UKL]RVSKBIQEH\OHPFRQG XFW DUHHX OWR/PD PRGHGODQ&H OO
(QYLURQPHQW

> @DQGLWV' 7KHVDHW ODBORQFHSKL\DWRQEULRYHUY LHIB LOH\
/| ( +DDH / 3LQWFR (GV5056 3 3URFHHRIOKWRUHNFERQVHUYDW
1XUVHU\ $VVREFLBWRBRIQFMW YLBHRFNORXQWBHYHD BRDOW LRI OLQV
&2 86% SS

ol



EonA AL 7

Xoe 08! 50 @MNi On —eiile8 °8a0 8
V@& - «® x°N 3 G a°c-550 18 a0
38 (V3 T%Y°53§J)(oo A..@-[. . N « @KD

] - <
X@aVN O0- @@ 3-® -° 8° KE A°8@E VN x cpu@ & NV
3eB0sgle BEV@AzuUs«eV« ¢3KxOTO aNWVKe80*gKx « it UG
D(°5-8N O NG -20B-® ¢ 3xe o ©° Ne-VIN ORV + AP &
Xe oQ° ©° Ne 33-3 OKE &H°8@NI" VN X cpu@ aNNV3+&0eg!es 5VE
ZuscoeV« 3K TO aNWIRe8 0 *gKx » it UG

ad 8@ 33580¢VN 8-38 V5 RB3Vk u
$SEVWUDFW

$JULFXO VDXWILY LKADLYHW K V K D UIHQF R Q W U L E XWRLUD Bl Q K R XMMHV HIVQW K H
DWPRVSKHUBHPHWKRR UHVLGEKXUQL®G ZKLFKDVEHHGUDFWLIF®I G
6DPDUDKBRUDZDMODONLIFRQWULEWWRMIGHPLVVLRIFDUERQ@WRKH
DWPRVSKHBWHVVKRXEBEWDNMFDGGUHVKLWYVXH SURPRWYRVWDLQDE
PHWKRGIDUPL@LQHDSEIOMHPHED EHILY HIQQ FHQWWRHK D Q MA PR U H
VXV WD L QFOHEMIROV X FIO VI HUREXUQLG% ZKHUHB\PHFKD QL DR MWK AOH D Q
GHYHORSPHEWDQL®PO FDEHDGRSWHEKERFOBYWR QFR X UIMIHP HU V
DGRSWWRNYXVWDLQDEPIHYHFKQLTKIHVQFHQWWBYH P D GIHIUL YHBRVKH
YDORKEDUERBTXHVWHMHHE R MWK URXKSUDFWRIE®%SOWKRXIHP HUWO O
VXITHUR Q F LODFOG\X MV B G GLLRM) BRVWK HAD @ HF R P S /@ W HRAW K ID\R X\D G H U
=%7KXVYDUPNUWEDOQHFHEXNW WE&BRZHWNKKFHRPSHQVDWQA @ KWD P H
FRQWLQXLQJ WR SUDFWLFH =%

.H\ZRUGV JHUR EXUQLQJ FDUERQ VHTXHVWUDWLRQ FRPSHQVD

~QWURGXFWLRQ

$JULFXOWXUDO DFWLYLWLHYV DUH MO/R 6 PKIOYEIRS VS DLQ/W KWERI H Q F \
PRVWHRSOEBWKIBHYHORSRADWUUHYSRQVWRPRQLW®RKH JULFXOW X
HVSHFLRQWKH XUDWHDDNVNLW DQDFWLY IDMIGAVK HOIDUPHUEVYWWKHLU
EHFRPWKHRPHDQRIHDUQLIOLYLQEURSOPWLBUIQHDSS@WHKADLFEURS
6DPDUDKDXLWXDWW&FRDVWDBDXQGHYU$'$S VFKHPBQGLWKDVPDGH
RIWKNWDWRIHDUDZDRODOD\VICD) 6DPDUDKDQRQHRI WKIBURGXFRUYV
DUHDKLFKWQRZORUWNIJULFXOWMXUWNM® SLQHDSSOH LQ WKH VWDW

DFWLYLWLHV 7KH - QWHJUDWHGEHEBRQEXPMWKRIH SURGXFHU RI1 3LC
ol



FRXQWUWUWRRUMKDQ WRQQWHY XVHWKHSUDFWRI =% LQSLQHDSSO
YRUQHRRVW )DUPHUWMUHFXOWLYDWXRWDLQDMEOUHFXOWXUH
SODQVWLQHDSROUBPLERQVXPSWIERHFRPLRRUHP SR UWDRGIVK DHYY H U
RUN FEHVR COGW KB RFPDUN VW GVKLVD WD Q\DUBD U U\ LRIW KIHV V RHWIORED O
VXEVLVWHQFL KDVEHHGUDFWLFZADAPLQIKX\V=%FD EHD YLD ERSWLRQ
IRU JHQHUDWLRQV 7KHVH ORZ LQ FRFRP RDWMIRHUVXVWDLQDEOH DJ
DUHGHSHQGHR® WKHIRYHUQPHQW
VXEVLGRMWKH[SDQVIRRYZKHEURSOHWKRGRORJ\
SURGXFWOQRQKHS'$LWKHWKHOS
WKHP WR LQFUHDVH WKHLU LQFRFIWK MW X GH ZL O30R RDWW K HQ FR P H
JHQHUDBMHBUPHNXN®Q G HBD QW KHQ
7KHDUH®OD QW HWELQHDSISWWBGH ORRNLIDMW K LDEL ®RLWG RS W E @J
RISHDWR LDO/W K IM. QRIVRIKD\EHHQ)LUVEH QHH® RHVWDE QLKAKL Q & |
WUDGLWLRQDOO\ XVHG IRU SLQUIDBISOWHIMKGDURH WNDHHFHLYLQ
ODOD\VIGXHWRWKHDGDSWDEROLWY® @KDWUM KFRV WYX WK H\Q F X U U H (
SLOHDSW®HHDWRLG\ HW O LQRUGMUR QRIVKSIUR IWWH\HWKHUH
+RZHYHWHVKR XD RQFHU®W K¥VH DUH IDUPHUQWHUYLBIQ&G XV H
RISHDWRUBWJULFXOWRKWDYLUM)L MWAKBY HU DY B O X & D O F X O BAK RV W V
YLHRIWKHHOHDWRIRDUBRQWRKHDQGUHW QW RVW | WKHDUPHUVQ
DWPRVSKS$JIWHFXOWXOUIBPRXQWR 6DP D UDKDUS ODQWAIQHR VD S IDDMHG
KDYBRAWPRRYWIFDUER®RUWMEKH&D\HQBUHH&ELFKMR W KHJHVK XLW
VRIDB GQDSSURSRHWWRGIDUPLQPDUNHMKLYVGLIIHUHQRPW K K LJK
FD@HDBRUHHQKRXIVHF WD XVEG GHQVLW)\ SODQWD@G R D WHEGEG L F K
FDUERMOHDVME KBWPRVSKHBH L\SOD@GWRIFDQQISGQHD S BIOMD UH
PHFKDQRPWR D@ GUHHQKHRIMWHW SODQWDRYD UHODW LORZHGHQV LW\
UHODWLR QUL FX O BXNDWGHSHQGX¥KLFK LV DYHUDJLQJ DURXQG
RQPDQADFWAMUWKRZEB\/DO D KHFWDKB 7KHDYHUDRMKW SEWV K H
7KH WUDGLW IPRHQWDKR B! SLQHDSSMHIPHUWVWLPDWRBEEDERW R
IDUPLQWHVLGEXIQLBGI ZKHUHEWRWDXOLSOD QW K G¥H D QW K [RW W |
DIWKDUYHVDQGQUDNLWKELQHDSSWKH SODQWRHIDERXW  DUH
VXFNHWYHHVLGHEHVBEMLFKRSSH&XDUYHV WKILE JL Y MWK H_ H CRG
LVEXUQH®UNKHWIRDOO VIDPH UWHWUWR QQB7 SHUHF WADIR UW K H
WKHKDXHEHHEXUQLWXKKLQHDSSIDHIPH UK HDUR DWS$U L FRJJ U D GH
UHVLGDQWKIDVIVQ GVKLAR X OBOVRSLQHD S SOHHM) J JQ /O D\V 15D
FRQWULBXRWHKKD]HSURBPOMWKDIW DQGR WU D GHL\SO Z K L OJHU D G&H
QRZEHRPLQDOPREQD QQXSOREOHBLQHDSISSH LFB®5O0 7KXVWKH
LQ WKHFRXQWUSGRSWLQ@J PRUHDYHUDSHLFRI WK LQH IS D QEH
VXVWDL@PHVWOKR/XFRVIHUEXUQLQREWDLBHRD O F X O DWKHGIWQ X HU R P
=% FDQLWLJDWKHIHOHMRYADUER@ DFKUD GRHSQHD S SDKL YL Y HAWW K H
LQWWRKBWPRVSKMHYUEQFHQWLR XV DO XH 50 SHW?7 RISLQHDSSO
EHXVHGVRHQRXUDJBUPHWHR GRSWKHUHIRWKHWHYHQMXHF BIGE\ WKH
WKIHQYLURQPHQWDHQO@BWKRE/ IDUPHUDPDUDKDRQE R X5/
PRUHDUHDWUHEHLQH[SORUMHRBU SHUKD IRURQHF\FOHRI SODQWLQ
SLQHDSSPXOWLYDVWIRRMRQO\LQ 3LQHDS $QWK/DWHDUKDUY HVIWWGE U
6DPDUDKEXQRWKBHUHD@VKWWDWM PRQWKY IURP SODQWLQJ DQG \
LV WKH ULJKW WLPH WR HQFRXUMR IPHBMKW WRU SUHSDUDWLR(

Ob



7DE®  &RVWMWMKAXUHRI SIOHDSS® SO Z IVK G THIHOWSWDRAAHY

1 RW 51QJJIM0 DA\ MD 50 50 86

VXFNHOKXVDQRWKHEORISODQWLRIMHPLQLPXBHULRG THHGVRGR
ZLOEHGRQBERXW PRQWKMWHMUKHDQDO\VR®Y WKHHIITHFWQ QDWXUD
ILUVW F\FOH RI SODQWLQJ UHVRXUFBWKLADVHW VW K N R LRQ
ZKLFELQHDSSDUI ODQWHGG QVKH
‘H KDYW R RQHUMKHVIH X UHOWR QHWSUWHQWDOXH 39 LVXVHGWNR
DQQXYWOUHDPYFRRRWKHUPHWWR FRPSDWKHQFRFHIDUPHBNVNWWKH
EHDEOWRNQRZKDWKHUPHUNUH SUHV H@AP Q W KBURSR\EHGH XVH
HDUQLOQRPSLQHDSSOBQWSWRQH WK I LV F R XIDWMRH ZKLFKVORZHU
F\FORHSOD QW MEIUHRGHWS HULRIG WK DWK IR DU N HM WWHRH P SK D V WK H
PRQWKMVLPSOWKEYWDNLKHORQJ WHQPLURQP HO SMRIWORZHU
YDOXHW HQY DEOH QG LLYG HE K H P U D WZL O\W D NHQ WIRF F R X @\W HX W X U H
LQWR PRQWKWRFRPHXSZLWMWKHEHQHIDW&WHFRPPHQGHOBDWXUD
DQQXIRGRPUBHFHLYEH@® KD UPHBY UHVRXBBBDJHP HQRVH | O MKW V
ZH DUHVXJJHVWWG®MKVHRI =% LQ DOBJ WHUBYHVWPHINY @IKLIKHU
SLQHDSSMMHQ WILR)H G XWHKHPLVVLRG®LVFRXIW BW DUNHWWWH QG R
RIFDUERQR[LEHQHHW R RRNNKHIRFXRQWKHPPHGLDWHRWAKHDUO\
ORQUXQWREHDEOWREDSLWDRQWHHSHULRG RI LQYHVWPHQW
EHQHILRM\E% 5HVRXUFBQDJHPHQW
RIWHBDRRNQORQUXBHUVSHFIMQEH KHEHQHIRWXVLQI%LVWHK FDUERQ
WKHUHZRHWDNH\HDURU F\FORV VHTXHVWUDWLARQZKLFKZLOCEH
SODQWLQJ LQ WKLV FDVH 7KLV QNUHD WKH RYGUHWKH \HDUV
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7KHDFFXPXODWIFDQUERQWKI®ORQJ DGIRWJULFXOMRBEID UF H
UXQVDQDGGHEHQHIWWRFLHWLW HVW L P DMKHAD O X\HE HDW W & KPR U
PLWLIJDWKMHOHMRVADUERQR[LGWKHXFRQYHUWRGHVXH WDNH
LQWWRKBWPRRIBURKH %SUDFWEFHPRGHUDWBOXRI W& KDROORZLQ
WKHDPHUVZLOGHSOHWKH DUER®& %' DQGD ORVRI FDUERQ
FRQWHQWKWRMXURXNKEXUQLRIJ PHDQYHDUKHIZLWKW& KDBKLYV
WKBLQHDSSBWLEAXWMVKHQ®RIWKHZHOPHWZHMEH W& KD@ W& KD
SODQWSIHUL B8SRLQWHKE\ -DLBW JLYHE)\ 8QJHU DQ@HDUFH

DO WKHEXUQLQRI UHVLGXHHVSHFWLYHO\
FROQWULBXMWKHMHOHRBRYVADUERQWR

WKHDWPRVSKHIMHZHOMY RWKHBHTXHVWUDRNLRQUERQY SRVVLEO
JUHH QK RMOMHE X VW D L QIDIEJQ IF X O WAKKIWR XIAKR ® JU L F X O WX D P\G I* & 8
PHDQWKDMKHHVRXXNHG. HYRLODQG%SUDFWLRBHED\RIGRLQUKLYV
VKRXOEH PDQDJHBGQD VXVWDLQDEROUES DFFXPXODWLFDQUERQ@UDG XD C
PDQQHUKHQHJIJDWIHMHH¥VRQ WKHIRUVKH.UVWHDUNROORZENG VKDUS
HQYLURQPHK@®WEEPLQLPHGLIQRWLQF UHDMHRVKHQX QWILRHWKHD U
DYRLGHEOWKRXWKHUWWQRVSHFLII$FW FUK DWK H U V K D WBH F U H DQAHK H
VWX ®RQWKNRLFDUEFE@QQYWRIWKHDFFXPXODWDR@KL\SDWNMRIVRLO
DUHD SODQWHGWK SLQHDSSQA FDUERQMTXHVWUDDWWRWYLPLOWR
6DPDUDKDR@QLVZHORMQRZWKDWRLXZKDWDVGHPRQVWUBDWBG  F
FDUERRRQWHGBWODQBRQYHUWHG)LIXUHVKRZWKKWDWRH \RLEDUERQ
DJULF X OZMOEH O REK CRVYW K HR UH VWH T X HV W U D WHIRFEF X P X O D WIL\RROL O
6 K D U RHD® O $JULFXOWRLDYVWDUERQILYHE\ (TXDWLRQ@KLFKV
EHWZHHQ RILWRULJLODWEBRROWKHVWLPDIWEEWRRYKHMRIF®UERQ
DFFRUGMWRIDO F 7KV FDQEH VHTXHVWUDWXBE KRZWKSDWWHU

EHWZHHQ IRUVHYHUIBGINUDGHGVR OB ERFFXPXODXN\SMRQ\HDUYV
VRLOVHLHWDO HVWLPDWE@VDVILYHR\ (TXOWLRQ OHDQZKLZMH
DYHUDDGHFUHBVH LQVKWURSLFLOOFRD XVWKKEHOHDR/IHFDUERQWARKH
UHJLRQV DWPRVSKBQMWKHUHIRUHKB X AWK H

DPRXQRNFDUERQNVNKHMRL® DVVXPH
TKHUMHY GLITHURGWKREWVWLPDWHKDWRLPDUERIQYGHFUHD VILWD Q
FDUERWHTXHVWUNWERY E\ /DO DYHUDUBWRI W& KD \HIQUWGLIS5%
F $SOEUHPR®WDODQGML -HSVHQFRQWLQWXHMRILAGHSOHMHABGUERQ

DQGHFHQWIXQHW O $ D PDWWHU RI \HDUYV
GHFDGBRWKLWWDWDOGHNORSPHQW
VWDDNDUJXHGLIDLHW O 7TKH

UDWIHDFFXPXWOIDRQ-DUERQRUPDOO\ (T

ROQVHLEUHDRQ@DIWMWEKH G WHDU ZKHUH& LV WKHHVWLPDWHGERQ
DQEHIL@QWORZRZQ@IWHWHDUN VHTXHVWUDWLRW IRU \HDU
VKRZB\/DO F 7KHDFFXPXODRMLRQ
FDUER® HWKHWKHDBD\VORZRZQ
EXWWLQBOUHDWK®DUERQYREM KH
VRLOQRXUFDVMKHEDVH DUERLY
DVVXPMGEHDW WRQGHWRER W& KD
IRUDJBEXOWXODQGHDWRLDQLWYV
QDWXUDMDWHBHQKROGDUBRXS WR

W& KD 3HDUFH HW DO +RRLMHU HW DO



)L 5DWR VRICFDUERQ VHT XHVWADVIRQ

)L $FRXP XOMRQR! VRIOFDLERQ

&DUERQUNHWX\OULNHQ\RWKRYH Z W&50 W&WOUHNGYILFLHQGY
PDUNHW RXW WKHUH &ODUNVROQHDVRQYBRHBHDANVWEWHXVLQUKH D WH

D YDOXH W&D QG/ RGIWD O FDUERQLAHHFRPPHQ®HGEH QVRO\
VWDWHRWRXOEHGLIILARAWVEH VXVWDLQBHOYMORSPHQWDOD\VLD
PRUWKDQ W& KLWDQ RH W& -RVKL RI 50 W& LQ RXU DQ
FDEHFRQVLG KUBIKVSRLQ WG\

3HDUFH =KDQJ VXJIHVWHGHVXOWY DQG 'LVFXVVLRQV
PRGHUDWBRH W&KLFKWXVHB\

3HDUFH FRQVLGHWK®@ILINDOXHKHIHYHQXBRPVKW ZRK UD FW DRIJHHV
FRQFHYRZHYHUZHWDNHKYDORH WKMDPHVIDUPHBNCEHS ODQWALIQH
FODUERMUIDGH®ERBDUNHWKHUDOXM VDPHDPRXQR SLQHDSISIMHH\DGRSW
FRQVLGHIDWHWGXLWKLIKD@G LQWKHWKH®WSUDFWLKH 39 RIWKHHYHQXH)
(XURSHPQU NMHRW[DPSOWLWDOXHGHFHLEAHDUPHWL V50 7TKH
DWS8 W & SULFAKHQQ D FRVWVRFLDWWWKHWD@ 5%ZLOO
PLQLPXFULFRI (8 W&KDVEHHQGLIITHUHQWLIKOMPHQ WHUPRI WKHLU
UHFRPPHQGRIW®W IRUHPWOQDIHPHQWHWXUDRWHQWKH DOXIFUR FDUERQ
SURMHRWD SURJUDWKDWHHNWR VHTXHVWUDWLRQUMNQ®WHUKMW ZR
FRPSHQVIDWIR W XFRM GEDPDUDKDQUDFWLFHY ZKLFK ZLOO GHWHUPF
WKDAMRVHQRWHTXULWHNVNHUQDWHREG@D® SU HIU D ERDFHW LRRYOHW KHX U U FhQoW
SURJUNMKFERVWKEBOHEBMYHORSPHQM FWLKHVRWRY W@ G HUD QG %
OHFKDQLVR'O XQGHWKH.\RWRIRWKH \HDBHULBRGBHLYHQ@YDEOH
SURWRFRO SHUKDSV D PRGHUDMWH BLWOXMRHEH RI =% VKRZV D PX
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7TDEOH 139 RI WRWDO FRVW DQG FDUERQ VHTXHVWU

FRVEBEHFDXRHWKI®D GGLWORRWWY &'0 DWKHQWHUQD®HRRIDO
UHVLGM)XH NLDQJWDFNRI@HD YW 7KHSULAFRHFINERSQOD\IWQLPSRUWDC
VKRZQ LQ 7DEOH HDUOLHU UROHQ WKLWDVHDV LWDIIHFWWKH
DWWUDFW IRY HQHMK L J K AMK B U L FH
7DEOWKRZWKEBH®WHQHIUWMFHIEXH RIFDUERMQKHRRUWD EHJD. QHI®WRP
IDUPHX®GRNUKWZRBUDFW ISPHWK R X JK% & UE RSQU LEM HWEHK L JK H QN K H
IDUPHBNOUHFEHIORZ FUHW X UWK H\ I X W XDQHON K KD EHHRU R S RBEN- RV K L
DG R S¥¥% D W50 FRPSDURM®R LOVKARQW DM D\VEZRH UMHU H
50 IRU5% WKH\FDQEH &'0 SURMHFWYVY LQ 0DOD\VLD DOW
FRPSHQVDWH®/ KHKLJKHYDOXRI WKDWQYROWKHLQGXVW WLHFW R U
FDUEREGTXHYWIURQGHB7KH DOXH$JULFXOWSURHFWWHPWREH OHVV
RI FDUERGHTXHVWUDXWBR@% LV DWW U D WS RYAHH QMOLYDHDVIWLRWD R BY
50 ZKLFNKRXBDBKLIKNUQFHUHIRUHVWPDWORRQRUHVWBWRRAF
WKHUMWVKBEFXPXODRIVRQFDUERQ-QFOXVIRRQVP DO OK R OGKRXOBH
GXUL®XH \HDWBHULRGUHVXQQYVWDUJHWHGWKHHIIRUWR SURPRWF
ORZHW OXHVW KN R LUWHOHDNBWERQ/ X VWD L @DEBXEOWBRWHR VW U P HUY
RYHU WKH \HDUYV D GHYHORSLQJ FRXQWU\ OLNH 0

7TDEOH I1HW EHQHILWY RI =% DQG 5% LQ 139 WHUP

7KHSHUFHQWDBBUERM TXHVWUDWQREU WKLV FDWHJRU\

YDO XK RPWKHRWBHQH I LWR X FK

KLJKHU ZLWK%FRPSDUW&% ORQHWEFRPSHQVDWRRQDUPHUWV
7KLWHDQWKDRRUHEHQKIWDQEH DQLQFHQWRWMKHRFRDGRSMWPRUH
GHULYHEFDUER®TXHVWUDRMIR Y XVWDLQDEBSHWRDFKQ SLQHDSSC
WKSULEMLIKHBEWKSIULRHFDUERQSODQWZLIQLWNW QLQFH QWL HRPRW F
LWXVWHSULFWIGIQLILFRQWQ®W VXVWDL@IEQHRXODVKXVRD O ¥KDOH
50 W &= %LWOHDWEHWVRIBWLRY %RWWKHRYHUQPHH@MWWK SULYDW
WKHOURUDWKHAD EHFRBPHQVDWHG FWRKRXSOBUWLFDFDWLM R GRK L V
WKURXVUKHD O RWHFDUER®LKRZHYHWLQGRI SURJUDWRPDWAH. DOL¥H
EHIWKAXHVWRREHWKMKDYLDEORRQLWRUDQHQF\LV UHTXLUH®U
RSWLRRV WKHUHMV FXUUHQVQ® FHUWLILFDQGLKRRX DU RO RV HBIOW K
FRPSHQVDWPRBKDQLVPRU ORFDOS$'$IRFRPSHQVDWRKGD UPHD® G
IDUPHUXHRYHUQPWIQRWXORBRM WRWK LAL OBPHVLPLODRWKISD\PHQM U
WKBRVVLEL@LMRPHB\HQV D VMDIUPHUWHUWLIHPMIG/VLBBGXFHE5 XQGHU
WKURXJXK QDWLRQOOVWDWHHYH®'O 7KH SULY DWHFWRWWRXOEH
PHFKDQLVP VLPLODU WR ZKDW IHWQERXQWDYNEGHVUR SDUWLFLSDWH
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JRYHUQPHAQWLYBWDLQFHQWRYHDSSURDFKHRDVNLYRPHRQHOHDYH
WKHEFKHWKDWEHDZD\WRIQFRXUDMKHDQOVLW.VWRPLWLHBDAMD UERQ
IDUPHUWRPRYHWRZDUGXVWDLQDEPIHVVLRQ
DJULFXOWXUH WKURXJK *$3

S5HIHUHQFHYV
&RQFOXVLRQV

$KPH&E + +XVQQ + $ $QDOUS 5
6XVWDLQDEMIIWULFXOWXWDH) EH +DQDID O (IH"HFWI 5HVLGXF
LPSOHPHQWKGRX%%3 E\ IDUPHUVODQDJHPHQ@WDFWLRIV<LHOBQG
7TKLVLY ORRNL@W WKHORQJ WHUPRQRPLIFDELAGLOUMOD\VIBDQHDSSC
LPSOLFDWRR@LJIJULFXOWXRHNVKH 3URGXFWLRRXUQDRI 6XVWDLQDI
HQYLURQPHQWFXOMDNWWY KDUK) $JULFXOWXUH SS
FROQWULEXWRQYKHIUHHQKR XN\NDH/
HPLVVLRFRUWBZLGH7KH GHYHORSIS@WIEUHFRKW 6 7.DQGML &DUERQ
FRXQWULIHWH VWLOGBEHSHQGHRY VHTXHVWUDLRLWMRWRSLPODORIRUHV)
DIJULFXODMQBDPH PHUMNKUHXUDOHDW\VWHPSJULFXOWFRNW\VWHBQG
DUHFPDLQOAPDOOKROMKHULRYULPDUYQYLURQPHQW SS
FRQFHUHJDUGDQPLOQWRHHWKHLU
GDLO\ QHHGY DQG WKLV VXEVLVWVA\RHQIFEHR MAQFROLARIMERYHE U XD U\
FRPPRQZWRPRVWDUPHUQGHYHORSLQUBRVOW LDROUUSLQHDS $DWP L QLIQ
FRXQWWHHIYHFLLDQWKH XUDAWHD 6DUDZRWWSYV PDQUHG VDUDZD|
TKHLWUDGLWIPRHQODKRB! SODQWLRPUPRGXOHYV ZHE SDJHV SKS"PRG
LOYROEXVOQLARISLQHDSYBGNLGXNXE QHZVBYLHZ QLG
ZKLFKKDVQHJDW LLYRHSD FWWR WKH
HQYLUR QPHQW\M OMRQHDVXD\WR &ODUN\BRQ (VW LPDWLQERFLDC
JHWLBIWKSELYD SSOHYV L ®XCHE W\D &RVWRI &DUERQPLVVLRQMRQGRQ
FRQYHQLHQW PHWKRG IRU WKHPHSDUWPHQRNY WKH (QYURQPHQ\

7UDQVSRUW DQG WKH 5HJLRQV
TKHLGHRISURSRV+%®IU DIFRMWV RV K H
IDUPHUWKDOOHQ@MOMRXOBHDQ 'HSDUWPHQQ®IULFXOWX®H
WKHEBVWYOW QFUHDYEGNVKXXLOO3HUDQJNDHDWWD GD@ZDN '2$
DIIHFWKHLWFRPBWRUHLPSRUWDOQ®SDOUDZDN
WKHBNMNVWHDPHFKDQLWRIDIMWQDEOHYV
WKHDODUPHWREHFRPSHQVMODWHDQ\ +RRLMHO 6LOYLIFXMVWH@DJH
UHGXFWIQREHUHYHQXHMWKHDGRSW 3($7 &2 $VVHVVPHRIWE 2
VXVWDLQDESSHURDFKQ IDUPLQJHPLVVLRIQRPGUDLQBE&DWODRGYV
(QIRUFHPHQW LV QHFHVVDU\ IR 8 DX WHKFKBHVALNY P '"HOIW\GUDXOL
WKDVWHHNWRUHZDUGUPHWRZRUN 5HSRUW 4
SURSHUGKHURXVWEH D YDOXIHRU
FOHD®IIYLURQRQGVKEWEHXVHG -HSVHDS5 $ERYH JURRKIUEERQ
WRRSHQVDWHDUPHIIRMWKHLRVVHVWRFNWY WURSLFDOORZODOUDZDN
ZKHQAHPEUDFLG3B LOQOWKHRUPRI=% O0DOD\VLD )RUHVW (FRORJ\ DQG
7KLMDZLQ ZIVQ W XDWERRK@ XHWWR ODQDJIHPHQW Ss
SURPRWNKNVWDLQDEODH XO DXKR®IJ
IDUPHDQ®WKMDPHMVLPHQFUHDVLQLQ %KDLWLD 3DWKDWN
WKHLU LQFRPH 7KLV LV D PRUH(RIHMDWLIRQVRF $LU BROOXWDQWYV |
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SHVLG%NUQL@IQGISHURDQGLU SsS
4XDOLW\ 5HVHDUFK
3HDUFH 7KHHFR QR PYLFO RH
-RVKL S8VLQEDUERQLFLWR IRUHNBRV\VWFERV\VWHPD OW K
6XSSRUMKVWPDEOHYHOMRBQWLQ SS
ODOD\VLD ORQRJUDSKV RI 3HQDQJ —QVWLWXWH
3\ & /I DFRHXLOKHQGHLVV&Q
/D 05 D 6RLOQGVKHUHHQKRXWHH3LQHS SGRKXOWLY D\WGRM V* 3
(IIlHFW) 6RLEDUERBI TXHVWUDRGERIDLVRXQQHXYH HW /DURVH 3DU
WKHMUHHQKRXNHFWGYDO5 : $
'LFN- 0 %D UW HS®BV BRLOFLHQFBHFUHWDULDW RI WKH &RQYHQW
6RFLHWRI $PHULFD666$% 6SHFLDQYHUVLW\ 7KHO9DOXRI )RUHVW
3XEOLFDWLRQ 1R ODGLVRQ (FRV\VWHRQWUH®&%' S &%
7HFKQLFDO 6HULHV QR
/Db E 0O\WKNQGDFVSERXGRLOV
DQ&KHIHHQKRXNVHHFWQ6RISDUERQKDUPBD 6KDUPD . DQG®KDUPD
BHTXHVWUDQGRPFHUHHQKRKIVHFW . & $VVHVVPRIQW Q& HKDQJIH
HGMDO5 : $ 'LFN- 0 %DUWIKGY DQGWHWIIHRMVRIFDUERGRPAWLQJ
BRLODUERCHTXHVWUDWOGR®H PXOWLWHP$BWBHOQOLWI)VHPLDUL
*UHHQKRKVHWS RLBFLHQFRFLHRW\ UHJLRRI 5DMDVKWIELDPFRORJILFI

$PHULFE6 6% SHF L3XE& O LR DMRL SURFHVVHYV
ODGLVRQ :- KWWSV GRL RUJ \%
/D Cb F TKH3IRWHQRIERIGWDUERQ7LV GH& O &RQVHUYDWURQQJ

BHTXHVWUDWIRQHVAWWRV\VWHPR DQG LQGLFDWRRN DJULFXOW)
OLWLIDMKHHUHHQKRXMHW —Q6RLOVXVWDLQDERKDISWAHUQ6XVWDLQD!
&DUERBTXHVWUDQMWMNRBEJHHQKRXWHULFXOWXUBQG (QYLURQPHC
(IIHFWGMO5 : $ 'LFN- 0 %DUWHONOREDOLVDWGRRHPSDFRM 7UDGH
SsS 6RLO 6FLHQFH 6RFLHWLERH BPOIMBWUROX® . DQGLVGHO
666BSHFIBXBOLFDMRLR@DGLVRQ& SS (GZDUG (0OJDU 8.

7R05 )DQNKDXVHWBLFKHOV -
ILX; 7KHPRQHWBBPSHQVDWIBRQWK +RZ PXFKGDPDJHALOO
PHFKDQLYP DOWHUQWWNKIMOHDQFOLPDWKIDQJBR"5HFHQNWWLPDW
GHYHORSPHRMFKDQLVP(FRORJLFIRWOG (FRQRPLFV SsS
(FRQRPLFV SsS

8QJHU 3 : 7RWD@DUERQ
1DLB . 5% 0.XPDU 9 ' 1DLU $JJUHIJDWLRQXON 'HQVLW\ DQG
$JURIRUHWWD\VWUDWIRUFDUERQHQHW UDSMM.Y W IRQ BEH R S O DG
VHTXHVWUBRKIRG®IGOD QWWULWLRHDUEAUDVVOBAGOVQ6RLODUERQ
DQG 6RLO 6FLHQFH SsS BHTXHVWUD@GRKEHUHHQKRKIVHFW

HGMDCE : $ 'LEN- 0 %DUWISSV
2 &RQQRU *RYHUQMWXBOREDO 6RLEFLHQFRIFLHRNSPHULFE66$
FRPPRQYLQNLGDUERQMTXHVWUDWSIRELDO 3XEOLFDWLRQ 1R 0
DQE&LRGLYHBRDWHUYDLWWR®SLFDO
IRUHVWY *OREDO (QYLURQPHQWEDQ®IKDBQJH (VWLPDWLQJ W]

0e)



WKH3RVHQWDDONHWUWKH\RWR
)OH[LE LOGIEW®LYPM EXORVMDZD QG
)DEXOW\ (FRQRPLFQLYHUVRW\
*URQLJHQ OLPLHR

‘HL; 6KDR *DOH DQGL/
*OREBIOWWRWRIEOUERGVVEIHWVR
WKHRQHUV LRIQPRUHVWRIJULFXOWXUDO
ODQGG6FLHQWLSHS RUWYV

KWWSV GRL RUJ VUHS

<DQ¥ 7LOPDQ)XUHY DQGHKPDQ
& 6RLEDUERQHTXHVWUDWLRQ
DFFHOHUPWHGVWRURWIBRVVODQG
ELRGLYHUDMWKGERPPXQLFDWLRQV
KWWSV GRL RUJ v
y4
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~QWURGXFWLRQ LQWKHDPLOQRZDGDDN WKHSOD\
PXOWLSRGIKHQVWRDBGKHWWDGLWLF
‘RPHQ DUH NH\ WR VXVWDLQINEWDHNXV DV D ZLIH
GHYHORS PIHIGNX D O LRV O L IHQW K H
IDPLO\ 2YHU WLPH ZRPHQ KDG $VEUHDHD UQHRINQ\ZRPH@UIQRZ
WUDQVLWURGWHCHLROHMW UD G LW LLRQYIROMLYY G| R U F/BIGE WHRIUW KKOO W LF
VRFLHWMR PRGHUQHFRQRP\7KH RUSDUW WAHS$HQGRQIKLFKLWHOO
W UD G L WLAR@HNI WUR RPHQ/UROBIY ZLWWKBHPDGR| PXOW LROH WK H\
ZLIHPRWKHQGKRXVHKRRD®DJIJHUM Y MW UDQV L WLRYRKE® WK H U PW ¥ H
ZKLOWKM UDQ VL WLRRGHM UV RVKHLQIRUPDBFWRBHWRWHTXLKHIK
SDUWLFLSIDOMERQRPRFWLYLWHI MG XFDWLER®NLOD 1XUOLDQL
FKDQLEPRGHWFRQRRIHILURRYV W-Q SHUFH@®W DO IHPDOHYV
IDPLOLWRKDYHGXDEBUHDBDUQHUWSOR\H® ODOD\VZRUMHLQ WKH
'RPHQDOVRODKUXFUDRDBVEUHDGEQIRUPMHFWRWDWLVWD$FFRUGLQ
HDUQHWWRVXSSRUWKHLDPLOOLIHVRHSDUWPIBQWWLYMWIRAMWOD\VLE
ZKHWKWMKHIUARDUULWGQ YARHHY HQ PRUHWKDQ SHUFHQWI WKH
DVMVLQJOARWKHDVZHOGBRPHWLPHNVFWLY.QWKHQRUP V& FWRRSH UD WWG
KRXVHZLEMNRPIMPDOH KHRDWKNHLKRPHRQHNKLUZGWRRIL[H®RFDWLI
KRXVHKROMKHKLXYVEDORBYHMZD\ PRELCOHQG SHUWHQBMPDUNHRW
IURPNKHDPLQYQHDURKHPSOR\PHYWUHHW VWDOOV
DQ®RFLDULHVWLHEO\ 7KXWV WV
XQGHQLDEOH WKH LPSRUWDQW UROHV RI ZRPHQ



6LGH —QFRPH $FWLYLWLHV $PR@ED PE RRDVN\EHY KHD W VWD D P ERR
VXSSQVQRWOZD\DYDLODEXHEDQ
7KLWKD EHHQVKHDVHRI VRPH-EDQDUHDEXWKHALOXO/ S ODVSDFENDJLQ
ZRPHQRGDWEWDYHQWXUMERDOWWULS 336 DV WKH PDLQ UDZ P
EXVLQHWVRHNVQHUNWGIHEP HZKLOH
DW KWDP M LPMHHS LVQKHMREW KHLEHVHDUFK 2EMHFWLYHV
ZRUNSOBEBRQRPHQ QUXOD UH RW
ORQJKRXVHMYRQYBUPLQUVKLQJIKH XUSRRIMVKNVWXGWRQYHVWLJ
KDQGLFUDIQWG SURFHVVLRRGIRU WKSDUWLFQSDWERQRPH) LQVLGH
SHUVRQB®H VDOHDQG H[FKDQJHQFRPBFWLYLVO6BUDZDNJRPWKLYV
SXUSRVHW JIJRXVHRVRPP XIQVLWWQG/WXGXH FRXOIGGHQWAISHRI VLGH
WRHOQ®ZDSWKHIURGXEWVHKDFKLQFRPMFWL WLIWIRRQIFIEDQ@RPHQQ
RWKHUHVLGWKHDUH OVWRHOOWEH6DUDZDNWKHWHWHREVWNA®MLGH
SURGXWWY KR OHV RWHHUO OLRHPQ LQFRAMEUQLQBFRXGE RSRWALWDE
WRZQHUDV6XQGPWDUNHRWWDPX$ VROXWLBERMRUGWMIRSUREOHPWQG
JHQHUDRRNWNKMVDPRUDQ\ORFDOLWXDWLRONMUHQWUREOH DQG
PDUNHWRRZVKDMKHUMD VLIQLILFINQWXDW IQRGNGWREH RYHUF R FEH
QXPEHRIZRPHQQYROIYG/G O OQRBDOGLIIHUMDGWURDFEB® HWKRGKLV
DIJULEXOBXR®BA7KHFD EHKHOSLQMWXEXKOBHDUHIHUHWRRYHUQPHQ
WKHLU IDPLOLHV LQ WKDW SD U W Q BX{ODHYBIRNVL MWHS/O IRQV U D W MR H
PHUHO\ HDUQLQJ VRPH H[WUD LKQHF®RP B @& MPKHIRYHEDQ ZRPHQ
KXVEDQGY DUH ZRUNLQJ VRPHZEHYHORBWHQW DQG HPSRZHUPH

1RZDGD\WDQ\-EDRPRPH@®LJUDWR OHWKRGRORJ\
XUEDIUHDROORZWRHBKXED QGNR U

HPSOR\PH@ HYHORUD EHWWHUH7KHVWOA HPSORW GHVFULSWLXE\
(LWKMKHDUHXOO WKRKVZLYHW GHVLWE@HYVFHWESDUW L F L RDVEIDRQ
MREKROGRBWIWKHEZLOHDUQLGHZRPHQLQVLGH LQFRPUHQLWYOXF KOV
LQFRAH GRLERPHEXVLQBY¥WLYLWHWSRQGHQWWRILOHVLGH LQFR
VXFKDV KDQGLFUPDWMLQJEDNLQIDFWLYLWQBREVWDAIHALGH LQFR
WDLORBRANLOQORQOLEMHVLQAMMWR/HDUQLQ@EXVWKH QIR UP DWLR®H
VXSSRIDWLMLIBVWKI®LYLERVMW FROOHMWHWEXWKAXHVWLRQQBLW
H[SHQVERRSDUW®BLY IFRMWU XUDOHVHDSEIRSHRGW ZRPHW KR GG DW D
DUHDYXHQWKHARYMW RKUEDRUNRZQFROOHFIWHRIFH WR LIDFWH U YOLIE
DUHDWRPHRIWKHWWDGLWRRWDY L WHHOM DGPLQLVWHYWH®R Q QIO D AH
DUBLVERLQXNEGREMDUPLRBFWLYLWWRIVDEEWHUWIMSDLQFLSROROGH L
DVWKHGR QRVWKDYHODQ@SDFHRU UHVSRQGB@MRUNKRWVHKRGRQRW
IDUPLQXHDURRVWLNHQYRONB XQGHUVWDKHXHVWLRKQOWMKMNHO |
IDUPLQQVK HY.IUO ODMWHK KDY BPSOHDGPLQLVWHUXKYWLRQQDRNVU HR U
RIOD EXWQRWOQNRZYIQOHNKNHIDYHUHVSRQGHERWEOMRDQVZHWKH
NQRZOHGDM/NLAQRRGHUDUPLQIXHVWLRRZHY HIX W RVKEDQGHPL|
VXFKDV K\GURSRQDEPLQV\WWHP&RYLG DQGORYHPHQRQW RRGH U
+RZHYHWKH\WFRXOERQWLQRXWKHUO&?2 LQSDUDZDMKHAHE EDVWGUY H\
WUDGLWDRODOLWKAKYVKDQGLFUBMXVLQJ *RRJOH )RUP LV WKH E|
PDNLEXWWD\GLITHQWHURIYUDZ UHDFK SRWHQWLDO UHVSRQGHQ
PDWHULD/GWG QG HVLI)RUH[DPSOH

WKH\ PD\ QRW SURGXFH UDWWDQ PDW DQG



JLQGLQJV RI BWXG\ 7KHPDRULWMWKHEDRDRPHQQYROYF
LOQWKHVWXGR KDYWHFRQGEBBKRRC
3URILOH RI 5HVSRQGHQWYV HGXFDW ISE® X W Q RI WKHP
FRPSOHWRHW® 6LMHODMDDDQ\VLE
7KHUHHUH UHVSRQGHQWNUYLHEZA8G Q FRPSOHWHG IRUP
IRWKLW X@Q®& KHOARFDWDRB®HLYHQ3HODMDWID®\VLWHHLIXUH 7KHUH
LQIDEOHEHORZKHUHVSRQGHRMH DUH Q ZKRFRPSOBWHSORPI
IURPDORYHBDUDZDHM[FHSIRUWKH OHYHGKD W LIR@G Q ZKRKDWD
QRUWKSWN6 DUDZDALPEDQYDOI GHJUHH RU KLJKHU HGXFDWLRQ
RIWKHHVSRQW®WH U HU R P4 Q W XD0QG
6LEXQVKFHHQDVWHJILRRO OREMGLUL & RUUHV SR QUGN R NG X F DWQLIRY B IO
7KLVFRHUVDUHDWKDWDYHKLJK FDQ/HRVKDKWED RIWKHHV SKRKQ \B U H
SRSXODWILREDB®VSHFLDQWLQWX@RUNLQQVKEXEOURYHUQPNERWR

DQGLEGLYLVLRIQM QGXFKLQ@IUH Q WK IS ULY DWWHHF W R U
WKRWKBUYLVIZRQMLIERSXODWILR®) D@VHOI HPSOR\HGQ@ 7KHUH
~EDQ 6DUDZDN *RYHUQPHQW DUH Q RI WKHP ZKR DUH

7DE®! / RFDWRQVRI VKH UHVSRQGHQW

7TKHPHD@JHRUNKHHVSRQGEHWQWY KRXVHZLWHV JXUH$O WKRKD GRII
\HDUD/Q &V KEVYWULEXRVR RQW KRZQ WKHUHVSRQGHRWAHPSOR\H®& KH
LQLIXUH7KHIURXWKIPWNHXYXSWKHPDMRURWWKHRWUIO'RGYRAVLGH
EHORZ \HDUNURDLQOWXGHRKRY LOQOFRAEHFWLY LAVHRWUHSUHQYHNXOIC

DUMYROYIPGGH LQFRPWLY  LVEDIQW UIEHLQUIQFRXUDIPRQLRPHQZH
ZRPHQRIWKBIHIJURXBHWZHHQ@QG FDYHWKDWDMRURM/\KHEDDRPHQ
\HDUNMRQVWLWERWW Q RI LQWKMWXB®UHQYROYEMIGH LQFR
WKNXUYBDQGVKMKRZWKDMKLW DFWLYIDQIENUKDEKLWWR QFUHD\
DOG V \RXQDQ@RUNLQGXOWYH WKHKRVHKRLGG RMHWKPADMR URIW\
WKARVWFWLYHONROYVGH LQFRPMKHEHORW®RVK#® JURXYHHLIXUH
DFWLY LDAPIRHQBEDQ@QRPHQ7KHUBIUH /KHUBUH Q RIWKHRVKDW
Q LQWKHYV DJHIURXSHVV EHOR®IWKP FDWHJIRQ® IXUWKH
WKDQ Q RIWKHBUHWERYH DQDO\WHY HBWKXDW Q RIWKHP
\HDURG 7ZR WKIRUIKMMSRQGHQWWHG FDWHJIRKNFKQVKVXUYBUH
DURDUULAKHUHE\ DUBRWDUULHWKRVH HDUQLQJ OHVV WKDQ 50
DQG DUH VLQJOH PRWKHUV VHHARYMMURI OLYLQJ FRQWLQXHV

3]



YU $IHIWRXS

)LJ O DUVDOWDVXV

)L ( GXFDVIRQ BIYHO

)L (P S® P HQWV



)L +RXVHKRG LOFRP H®IYHO

QR WX W VLVOK PW Q KR X VHKROHING VXEVLVWMWRKREOD GG L WORRXD R H
WRDNHMQGRHHDQ & KR RHZRPHQ LQFRPH )RU WKRVH ZKR DUH LQ
LOKHOSIMPRQFUHBRNVHKRQBRPHSURFHVVLVQKHLEURGXFWYH-EDQ
FDQEH VHHQQWKLVWXGYKHO WUDGLWLURGBFDNHELVFXLWYG
FDWHJRPWDNHXS Q RI WKH FDWHULRPRU WKRVEEKR SURGXFH!
UHVSRQGBIQWWYHHPDLQLQUVWDWHISDQGLFUMKHPDNH-ED@ UDGLWLF
WKDW WKH\ DUH LQ WKH 7 FDWWBRWLXDNXPEXWUDGLWERQWRP
ZRYHEDVNBW®DWDQEH GV EDVH
3DUWLFLSBWLERRQQRPHQ LQB6LGH SURGXFQNFNOHWDFHMNHVFKDLQ
~QFRPH $FWLYLWLHYV VRXYHQLKIHRWKMUS HMVLGHFRPH
DFWLYLWUHNYV SDUW WHPKOR\HH
—EDDRPHQGRVLGHOFRFAHWLYLWRWHKRX7XEHUQYHVWRWDLOL®ULYHU
VHY HWBIOVRBDVHREWKWXUY H\ WXLWUERDFKRYMHUWZIRHUNUDGLWLF
UHVSRQGBRW\GIHQFRPIMFWLY MR HBW QFHQVW U X DIMPRBU X Q QHUHU Y L FH
KDY &LWLRIQDFRPHRUIDPLODQG ~-EDDRPHQGRHZVLGHQFRMHFEWLYLW
VRPHRIWKH®OVRRWKNLGHQFRPHWK DW HD V HREW K HLQW H IDHHVGA L O O
DFWLYLBDALKREE\ Q DQGOHLVXURUWDPSOHEDRDRPH@GRDUPLODG
DFWLYLW\ Q VHH )LIXUH KDQGLFUDIW DV WKHLU VRXUFH

~ED@RPHQGR VHYHUWDIOGHQFRPH5HVSRQG NAWEHEWR G XEQ/W Y HUD
DFWLYLWLHV VXFK DV EXVLQHV\ZDOW ¥ KDINRQFOLFHO OQJ VHOOLC

Q IRRGURFHVVQQJ KDQGLFUDNMHLIJKERXUKRRG\WDWWKHKEBPH
PDNLQ®D WDLORWLQFURFKHWLQJ PDUNHW VHOORWUKHHWDL
Q DQGRWKHQ VHHLIJXUH VKRSQ VHOOLQEXONQ DQG

7KHUMUHVHYHUWOSHWRI EXVLQHVWHO OGQULW KIHH VW LH[B OWL RQ
DFWLYLGARQME\ —~ED@RPHQXFIOV VHH)LIXUH +RZHYHWHK VHOOLC
EHFRPLEGURSKLSSDQB QRS HUDWLPHWKRGNSHRGWKW\SRISURGXFW
DUHVWDXPDRQIWRFHUWRE®RWKLDPRIUW QVQFH HIHWDEOHRRQVL G BWH C
VWRDIEERWKHRUDUPLQUKHSODQWRQ GXUBERBB X PWKZAD & HV R OGN
SDGGYHJHWDEONYVWW G HUHQQLR®PHVHOOWEJHLJKER XU KRRBNVH W
FURSV SHSSHU UXEEHU DQG SBOWNDRIDPXDQYGCRQOLPHLWRDVRQ

GHOLYHU\ -
&0



)L 5HDVRQVVR SDUAFLSDVIA LQ VIGH LOFRP H DPANIVHY

)L 7\ SHR MGHLORRP H DRAMMAV

)L 6H@MJ P KRGV



$ WRWDIO UHVSRQGHAWRUWHKOGWQFRPHDFWLWMAS W R W DRO
WKHVHOMKHBURGXFWWUGD\DQG UHVSRQGHOWIVYW MG DW KH\KD Y H
IROORZEG UHV SR Q& HDWG PDUNHWS QR E O WRX\E B VW K HG RQ R W
UHVSRQGHKRVM O/ HSWRGXFWR KDYHRZQ WUDQVSWERMD M HWVKHLU
WLPHWWPRQWEQG WR WLPHWU SURGXKWYK UDQV SR UWDIWERG W
PRQWKUHVSHFWLYHI®I) LJXUH GRQRWOQRZKRZ WRFRQGXRWOLQH
+RZHYHDVVLGHQFRPBIFWLYLMWLHRDUNHWLERSHWLWLRQY RWKHU
|OH[LEDJFAV LY LRVRLBIIW K DIOD OR ITWKH SUR G X F DV L Y LIDMURPWR Z QR U
WRWIO UHVSRQGHASRUWMK®WDOHRMQWHBRPHRIUHYV S RI@GWKD Y H
WKHYHOODRBWLY IDUHHYWR FKLYY OHWQRZOHBQIWNLO®YV LEFHUWDL
GHSHQGRQWKBYDLODRISUREXFWWHOBXFIOVEDVINQRZOHGUHDGLQJ
DQGFXWRPHURWGHYI WKHUWQR ZULWIDJQQGDOFXODBRRMWQRER?Z
SURG X$FWR G X AIHGGE X VW R PUHHT X H VWK V HL. Q W H LDIGHEMX VL Q B8 B OLFD WL F
WKHWH OBPH QRVHOODEWLYLWRWHWHVVYNQRZOHGIH) EXVLQHWQG
LQVWD QFRIG URG X EWEGEHSURGXFHQWUHSUHQHXDVRLRIKDQGLFUD
GHSHQGL®D WKH GHPDQGIURP PDNLQJ DQG IRRG SURFHVVLQJ
FXVWRPHUYV

6XJIJHVWLRQ WR 2YHUFRPH WKH
7KHLQFRAHRA/LGH LQFRWH YLMVLHV
QRWYHU\IDYRXUDEQ O HWRW RO % DV HRGW KSR E O HPM VS R Q GHHQWHV
UHVSRQGKDMWHSRUWHKBMKHRUH DVNHG@KDWWKHIMXJJHV W LIRWHW R
JDLQLEY RUEHORZHWPRQWIKRP RYHUFRPMKHREVWDF®GMWWDUW X
VLGHLQFRPHDFWLYLWAKNO H FDSLWWWKPDLGRQVWURLYKMHWR
UHVSRQGHQWWRRUMWKD® SHU JHWQYORHIGQVLGIHQFRPIHFFWLYLWLH \
PRQWK OHDRQKLOH UHVSRQGHQMAWSRQGMRIHWWHBOHWDDHQFLH\
UHSRUWHKGWKHHDUQLGHMHIPRQWKSURY LIG 8D QGIL\DV L VW B QFRMRD O
DUH QRW VWDEOH )LJIXUH UHVSRQGH@WWHGVEXVLQHVMQG

HQWUHSUHQWRYVUKHSUMSRQGHQW
2EVWDFOHV LQ 6LGH —QFRPH $FIWLNIIRAMLAHDUNHW LIDJIG SURPRWLRQ

DVVLVWD@RH QHHEN LPRX U VIRWY
7TKHUHRR GH DY HHSRUWHKDBWMKH\ FHUW DLHOGXFROVKDQGLFEDNAL QJ
DUMDFLYHYHBEUYWDEQHWBHFRPHNVNDLORIRRSURFHVVDOQ®L DQ®R
DFWLYLWHHMWJIXUH $ WRWDIO RQ%HBHVY UHVSRQGHRTWXHVWRG
UHVSRQGHQWVBR UWHKDWKHKDYHKDYMXELGDVLVWDI@BHKREBWLRVN
SUREOHMREWD L EIDSL WOV DXV UHQWIHD QZKLWKRWKNMJIJIJHVWLR
WKHVUGHQFRPBIFWLY LG HMWRNVKHDURRWLY D AR RQWHRI Q F R JW K H P
GLIILFXQWW WW®® R DD G KDWKH\WRSDUWLSDWAHWLYHQVLGHQFRPH
GROQRW QRZVK UHOHYDDMQFIZHKKR DFWLYLWLHV VHH )LIXUH
SURYLIGODQFLDWVLVWIQPRYVW
RI WKHIHVSRQG HPWQ HKRXVHKROBLQ 2XWFRPH
LQFR P DQ®HBWHBRQWBQGW
LVFROVLGHDHRZ LQFRPALOEDVHG%DVH® WKHLQGL@®RIWKNW XGW K H
RQJURVNVNQFRPKHRXVHKRQEDUDZDNROORZRQN HY HDF®/ LY MWKLCAR X O G
3RNHWDWWHUGDUDZDN -WD\ EHFRQGWHMGYXSSRWMWMGH LQFRPF
EHRQRIWKHWHDVRQWMHRX @KRRARPH DFWLYLWLHY DPRQJ —-EDQ ZRPHQ
XS ZLWK WKH VWDUW XS FDSLWDO IRU WKHLU VLGH

00)



)L ) WHTXHQR Rl VH@QI SHUP ROW

)L "QFRP HREVIDIQHG | LRP MIGH LOFRP H DPVIMMIHV

JIN) 2 EWDFGV L.QMCH LOFRP H DRAMIVIHV

D 3URYLGLQJ NQRZOHGJH DQG GNLIURWVLGLQJ )LQDQFLDO VXSSR

L %XVLQHVV (GXFDWLRQ DQG 7KXWRXSSRIEWQHVPSRZHPHDQG
(QWUHSUHQHXUVKLS 6NLOOV 7U BIHYIHDIR SPAHKBR YHUQPH®2W DQG
LL -QIRUPDWLRQ DQG FRPPXQLRHOLHR® QVNBFLHVFRXOGSURYLGH
WHFKQRORJ\ —-&7 7UDLQLQJV PLFURILQBQRBUDHPWSH F LIRMED Q
LLL +DQGLFUDIW ODNLQJ &RXUVERPHQLQ 6DUDZDNKHUHMUHIHZ
LY )RRG 3URFHVVLQJ &RXUVHV PLFURILQDQFH SURJUDPV LQ 6D
Y ORGHUQ )DUPLQJ ODQDJHPHQVRIRXWKW HMKWLDU 0DOD\VLD %50



)L 6XIIHWIRQ VR 2 YHUFRP H VIKH &KD@HQIHV

&RQFOXVLRQ SHIHUHQFHYV

~EDQ ZRPHQ HPSRZHUPHQWQG -GD 5 1XUOLDQL $ 5HYLH
GHYHORSPHRWOGH HQKDQFHG 5ROHV RI :RPHQ DQG 7KHLU -QI0
SURYLGUHOHYDOQWLQLQALQDQFLHIOD QIR )X QFW L REMDDXEMDQW K H
SURJUDMARVXSSRUWWHNLGH LQFRPMWPHU ¥RXVHKR®GULF X0 WXQYG
DFWLYLWRZYHUQRWOWKRKM UDLQLIJULFXOWXUDO 6FLHQFH 3URFHG
FRXOGWKHQWU HGM ULQV W D @K \
PD\KDMJRRGNLQQFMHUWDERQLYLWHB®) 3 OLJUDWLRIQDULDC
VXFIOVIDUPLQKIDQGLFEDNLQDQG 7UDQVL\WDRBXURHEDQLKFRXWKHDV
IRRSURHVVIEXM/ KHARQRWQREKRZ $VLD 5RXWOHGJR[RQ KWWSV
WRDUNAMMKHEURG X WM URIUM KH\ERRNY JRRJOH FRP RGERRMNYS
PD\ QHHGPDUNHWLEDQDJHPHQW%$- SJ 35 0SJ 35 GT NHOO\ ¥
WUDLQD@IGILQDQFIMX®SRUMEDQQ ZRPHQ %VDUDZDN VRXUFH EO
ZRPHQLQWRZQUHDRFD\ QRWEH [ %JY-T VLJ $&18 8 6K\IM— W3= 64
LQWHUHMWHGGLFEDNE@GIXMWRR 14:G-16.:4 KO HQ VD ; YHG DKS8.(
RWLPLWNGOQ®WKWDPMWLPWMKH\MW UN 3][$K9&[]I*+6Y.&-(4 $(Z(;R
KDYBLIILFX\OR¥MW KHDZ2DWHUDIYOM$Z Y RQHSDJH T NHOO\
WUDGLW LKROQIDGL FUPDWLQXHDYLO\

GHSHQRQ WKHDYDLODERDQWWXUBWDWLVWD6KDWHIHPDOHRSOR\HG
UHVRXUMAHRVEDPERBDWWDVFRU LQWKHQ IR UPDHF WIRRPNRWBODOH

WKIFDVMW KHRD\QHHRRGURFHVVIHPSOR\PHRQAQODOD\V LWDR P WR
FRXUVBIWMRR®QEHYHUDGHRKDYH KWSVzzZZ VWDWERPADNDWLVW
KLIKGHPDQIGOQOWRZQ@UHD¥VKXVWKLV LQIRUPDO VHFWRU DV VKDL

VWXGAWVLPSRUWI@RWHQWIKDVWR IHPDOH HPSOR\PHQW PDOD\VLD
WKHQHH&/RXSSRUWKHNUGH LQFRPH
DFWLYLWLHV

$FNQRZOHGJHPHQW
7KLYWHVHDWWFKKQGHE\ WK 7DQ6 UL

(PSLDQJDEX5HVHDU&KDLW6(-5&
*UDQW
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5SHGRIOREDWWHB)LHWURRQVLGRQHIWKPRV®URLVLYROXWLRQUJH
VFDERUJYWRUDWKHQHUVW R UFHDEE HV FD OXHSP FFR U G RV KB H H GB % V
KDYBYHUNHEGHHVLDGWKHOHFW U PQWWHRUHB[WHUQYDQ N\HSDUDW F
IURPWKHOHFW UR GHYH UBIU B D U L RSO/ D P H WWHKUDYWH H GVFE HW H V WDHGG
RSWLPLLOBVWX®RIWKHHGRPREDWWHRBDLGKIBDEW XGKKDAX V E H
FRQGXFWMO/QHFHVVWBDEULFVWBOO VEDRWRWIKHFKDQEHHDVLO\
PRGLILHGSULQWIWRWRWVSHDVWRSWLREGBURWRW\B\LERPSXWHU $LC
'"HVLJ@S$' VRIWZIDUHS' SULQWWOIFKQRBRYHUDGULQWLHMWKRGRORJ
DUBYDLOBROPRHUFLGB®OGLRQWKRADWHUGBORVLWHRIQD QLY P @-Q
WKNVWXEZHH[SORWKH SULQWUQUIIHUFRMSDUWPH@WNGRQPREDWWH U
XVLQUKADWHUHDWOU X VLERSULQWLHMW K RIK HDLP R IWK MW X BUMW B HVLJIQ
UHGROREDWW WEBULQ WRW\SH GRPREDWWXWLQJ SULQWE BL Q D VR
DVVHPEOH D ' SULQWHG UHGR[ IORZ EDWWHU\ SURWRW\SH

OHWKRGRORJ\

7KHGHVL3QURFHYWHGRU' SULQWSQRWRWWSGR]OR 2 DWWBUNL U \WW

LGHQWIWKHIGHHBQGRQ\WDUQWKH@®DGH FRQFHSW XD OZDPDW BFR® YWK H

SUREOHPOOEYSODRIWKISURWRVENWSHVLQUHH&S$' VRIWZDUHH WV K H

SURWRWWMHHDWHGRXIKLIL@DAVD 0.6 ' SULQWXWOLIWBI$ ILODPHQ)
JLIXUH 7KH FRPSOHWH SULQWHG SURWRW\SH LV WHVWHG DC
GHVLJQ LV RSWLPL]JHG EDVHG RQ WKH ILQGLQJV



)L HVJQSWRFHWIRU ' SUQWQ
5HVXOWYV
7RWBVQHPWDNMR' SULQWSQORWRWWOHRXQGKRK¥W QFOXGLQULQWH

FDOLEUDWLRK) VKRZYKBEDU\WYVLQVDE&VKARPSWHWVVHPESGHEBWRW\S
5HGR[ J)ORZ %DWWHU\

)L ' SUQMGSHGR] ) BZ YDWH
&RQFOXVLRQ

" SULQWALKBKQRDIROAOHDWBOOBHVHDUWKRSUUDBREGPSURIY@HVLIQLQ
UHGR[ IORZ EDWWHU\ GXH WR VSHHG IOH[LELOLW\ DQG FRVW E



$FNQRZOHGJHPHQW

7KH ZRUN ZDV ILQDQFLDOO\ VXSSRUWHG E\ *3 -30 DQG *3 -

SHIHUHQFHV

> @QLDRDQJ HWDO SHGR[ORZDWWHEDMMRBQLQVROXHEHOGR[ DFWL

PDWHULBOWHYLHZDQRODWHULEFAWWQFH 3DJHV -661

KWWSV GRL RUJ M QDQRPYV

> @GULDOREURWLFKDUGHEVWHU " SULQWIRQDTXHROWYGEQRAQ

DTXHRYXMGROREDWWHEXHVRQWQ LIRQOHFWURFKHP I3 WHM -661
KWWSV GRL RUJ M FRHOHF

> @®@XQ+ HWDO IDQDGLXWPGRJIORZLDWWHOENVFDEANHG3ULQWLQGA

(PSOR\L@HF\FOMWBGQDGLXXROOHFWR® $PPRQLBODJ-RXUQRD7KH

(OHFWURFKHPLFDO 6R% LHW-a KWWSV GRL RUJ M

Q
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