: DWDZ 1R

a2 L 62 51

ﬁ

-RXUWQDORI ( FRQRP LFV
6 RFLDO6 FLHQFHV
[ DZ DQG ( GXFDVIRC

Z Z Z 11] SXEQWKLQJ HX



’ 38 % ,6+ (5
— RILD= [P HOKRI |RXQGDARQ

+ HDG Rl WH G6ALHQWILF & RXQAO
' U: RWHK' XUQRZ\WL 3R QU7 LQD* HDKYLQ

+ HDGRI WH( GMRUDOY HOP =ELJQHZ ' GEURZ \WL
3XECFDARQLQ ( QI @K

UG HAWRQ Rl WHP DI O LOH

’ &2 17%$&7

$ AW 0 0 RZ LHINDEWHWV . DI
) RXQADARQVZ HEMM Z Z Z ] RILE} P HKR SO
3KRH

(P DODGAHW EIXURY [ RILD IP HXR SO
3XEQKHIVZ HE\MWM Z Z Z 1]] SXEQKLQ) HX
EXWRQLE®!' HYHERSP HON RO

&RS\ WKWk F\ =RILD=DP HOKRI |RXQEDARQ

"RXUOCR ( FRQRP LFV 6RADCSAHOAHY / 7. DQG( GXADARQ ( QWRULO &KIH = ELIQHY
' (EIRZ \NL =RIID=[P HXR ) RXQDARQ

$ QW KWUAHYHS 1 RSDWR WIVERRNP D EHU-BUIRGGHGLQDD IRP RUE DD
P HIQVZ MRXWKHZ UWMQ SHIP IMWRQ R WH SXEDKHJ


http://www.zofiazamenhof.pl/
mailto:biuro@zofiazamenhof.pl
https://fzzpublishing.eu/

\AAAAAAAA

TDEG Rl &ROVHONY

38*(
=ELIQIZ ' CEWRZ \NL
) IRP WH&KIH ( QWRU

0DUOD $ O0DJDYDD ' RV GELON O DAY
$CPIQWDANH S5HRP DG * RYHOPHOW
( 1HRAYHQRWLO 3RWAVBRYLHAS UP HOID

YOO 3HMDO\ FK & RQILIXUDARCIY SIMMP RBJ\

$ JUPHZRN IRU $QD]IQ) &RP SB[ ' \QPIF
6\ WP V/

0 L&' 3DYRYLE (\WFDDFRQUGHDARYY 1Q LQXKIRH
FFRXQMY) $ 1UP HZ RIN IRU URBROUE®! 1LQDGADD
U-BRUAQ)

$\\H,SHN. RFDYDM ( WE.QF %D
7RXUNP  3DMHIKLSV EHE HHD 7 AN\ H DOG 3ROQG
LQWH& ROM WR ( DP XV

* [RUL/ RUD7 KHNRXUDD § GXFDARQY DOG WH
\GUGR :  HXMOQ HXFMRAGD/IQ* HRULD

/ 1D $ NKDDG H & XGYUID, GHOMV 1O WH & ROM WR
. UMWMQ+ HIMIBH 7 KH( [P SBIR $ ENKI LD

YOO 3HMDO. FK 7 RZ DG 0D 2 QR®JI D00 RG-OR
0 DOSXOWH ,QOHIFH 9HARU ' IWRWARQY 1Q WH
, QRP DARQD) HG

) IRP WH( GVRUDO? HOP



\ 4

) LRP VKH &KLHI ( GLYRU

$ XVKRU1 RVA

+ HDG Rl VKH ( GWRUDO7 HDP



" HRUS HOGHY

7 K H5 D VADKUD I/ H HEL | | L FR(W WHHQ WA RIHD® H ®YR V FLHD® 8
WHDFKLQJ

$FDGHPDRPMKHK D O CRHODHVDUE D H U DMDREE E MBUR SH U
FKRRIVGIGLVWLQUYX W PD OV H KRRHMON DO X DEEBNR P
SRS XO,IQWRCH J U H D\DAL IR S O$ RLOHLGH/IL \F IDRDR B \RHXIYQ R W K H
PHGLBWVRPHWGEPHW/RSOWS BV OHNVNGRWL WD DIBIKMVG L D
RIWEDVLQ IRYE K HWHL WWBEDBEGH O LMEXOWIQ O B MR R
PXFK GHSHQGV RQ VFKRROV DQG XQLYHUVLWLHYV

6 H U LRXE/O L W RIXQIK®X OMR KRW UXBIOWKDLVEIQ V BEHW W F
ZRURGGHW KR QX PRF X \RHW K RZ@Q QWHSRUWOM BBEE Y M
OR @ L QFRW R/ XZLKMKKUHH D ROF LIMQWGMYS HF W DWH@ R RIQ OW
LOGLFDQ@WBMHVHBKDBKMVADWE FD Q\W KW R0 QVKGH[MOHFWL
SQLYHUVEWHARBMF L HQWRX UBDKDRMEGRSD VRIS H DB EGD VW L
Y D O X7HKH W K R X\OHIWKGIL UH FRMERQQDB SUHYBR SX OD.§ B
QDWLRQDRRYVRY DL GXEIBHE D'W HMD RMD VVH V HZHK DMWY/
KDSSHIRHY KR SOE Y PG UHW W H\@ B KRRHOD F & U Q BIHQMVK H
WHDFKLQJ RI D VIVWHP RI YDOXHV

7 K HD F D G HFRRLPP X Q\LKAR )SQI® F Q\CKLHB HRID % D FARES D V LIFUWVH W X U
W RK DI P S R U BVQE&EHD HW B 19 RVD@MER F LINEZ K R O HRW BX @ G
SURWHQWRHPD O X KMVD (1 W H ¥ @Y D G0 QBHOQ NG D YHHQ G Q

W KRHQ K D Q\G K H.WHU YOVR KGR R G QBRI QN KRAW KKIXUP DAH D N Q H V \
VXFK DV FRUUXSWLRQ IHDU VRFLDO SUHMXGLFH
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$ EVALFW

% DFNJURX®WGH O D W LERHQWZKH B § W L WAL RIQDER'Y HU Q P H
HITHFWLYH®BX@WHUH [ DIPQSRVGV 6 RVYULLHOW IGMIPRRF DO F |

ZKHUBIH T XIHEPA Q L VWHADWMLYFREHHMKHR UBUPHQLD V

FRQ VW L VWXWILGRDIDRRP L S U H V WES-DQUOLLID® HRMHIWD G
SUR Y D@BW X PSHHOU L PRHIQAWD O \ KLIRZR U J D Q L ] DAWLLRED. D@ W
DGPLQLVWUDWLYH SHUIRUPDQFH

2EMHFW KY\MW XD PHYR Z Q VW L WXWDLER @RHIF\X WY VB F W )
DIITHFRWWH U QIR H B RW LLYH RHW VBIRRYQ W W [FAWARVK QW IKUHHUT X H Q
UHVWUXBKDGCHIUPEABHMUPDQ@KHW KHWLW EBWMHERQC
VIVWHPV FDQ FRPSHQVDWH IRU VWUXFWXUDO LQV\
OHWKR@BOR\LRLIHBHWKP&DORYLV\HD UV RI
$UPHQDRG AL QL VEDMBVHAWARP E LW HRYH VIHQUD.GRR UW H O D!
D Q D ORWIGL D /Q B QL QMW U X PBIQMWDIE@GIM IHUHQFH LQ Gl
HVWLPDDMWRRXUEGNO XRBHH U Q BHHEWHHY &LYBBUYLF
&RXQEIHBRUW YV DQARUOBD QR Y HU Q DMEHF DIVRE W V
WUDFLQJ LGHQWLILHV FDXVDO PHFKDQLVPV OLQNL
5HV X OWDNW DQDICHBGYDYWURRYLWRYHHODWLRQ
EHW ZNMQY X PWYWKEDGDAI WY H U Q PIHIGIWW L YH G HD W Q@ \ V
VKREQVWLWXHPRDEB R XRIVS/S UR[LP D VRHNDKH M HEFMU L W
EDVMBOHRWERGIRPG WR FRUUHQDRWKC
UHGXWHK® QRY HUWR DQGPSURMHGEFW LY FHRWNW

W R ,Q VW U X FYHDQ\W IEOGHDMW X DU L FFHRE@WLALPX V D |
LOQWHUS U B RViDSADLLROM)LDYGIKIRZSMU PHQ MOV ELO LW\ HIIF
UHODWLRQVKLS JHQHUDOL]JHVY DFURVYV UHJLRQDO |
&R QF O X V) URQ X RQWD Q L ] DWH\RWD D XORMD XGUHLUPL QAW L W X V
PHPRWQGGPLQLVWNDMFIKHNN DEW H X FRRAEH Z H & K
PHULW BESHUHV®R § QMOHHRMK D GHHU IR U P PLAFGIL QHFRPPHQ
WKUHH PHROUDWRURQGERWUXFWKXDQOBWLRULWMHUZRQC
SURIHV VLR QTH RIDHRILRIQ Q LD D\ RPS HWE RRYHQ VDR L |
HQDEOH WDOHQW UHWHQWLRQ LQ WUDQVLWLRQDO

. HZRWGV LOXNMARGDD WEELON  JRYH.CP HOWHIHRARHOHY OGP LQVADAYH LHRWP  SRWV
6RYLHABQMARYY $ WP HILD AYIOHYEH SUR HXRQDT] DARQ FDXADCP HKOQN\P V
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7KH.29," SDQGH®IDPDWKEDKQOLKXKRVIHB/ W L WAXMOLRLQ
D11 HFIRW H U Q PHHIQWF W L YBNOWPNWIYEIHW K W D ESIHR IHV VLR Q
E X UH D X FUHD/FSLR-PRSUHES | H F WW K BVGO\RZLAMY K H T X HUQMRO VU D Q L
DGPLQLVWAUPHNBRQVE&KULVWHOMHHLG KLOH[WHQVL
O LW H bl DIMPXLWDI® VW L WRX\WD IORGVE Y D EGH ¥ R G 3 F HHP\R J O X
S5RELQVRQ 'DKOVWU/BSXHQWH IHZHWWXGLMWHPDWL
D Q D OKJRZL Q VW L WYMWEILRQ BVOZ ®NSIHQYNWE VRMRQBEQL]D W |
VW UXFIVQ® M@ HV 2DH[HFWWYSHYUH R U PID@WFBID Q V LFVR IQRNDH €
OH\HU 6DKOLKNHOVHQ@KLM §8DUWLDPXOXERBRYVW 6RY
VWDIKHUHHTXBI@RWL Q L V WH\DWIL X KW E M H@R U P D W DYOH

7K LIVU WD 6 G H MAKQIBWV EQHD[ D P L Q8LLOPIH QDG AL Q L VWHIB WP \
EHWZHHQDQG DVNLORZGRHWDVW L WXMWLRIQEVE X W L
V W U X FOWDHDRWH U QIR H B W LLYCGH RHW \6\R Y DIQW G WP R B D DF |
$UPHGQEWHYVBEWMAIFDMH UULQJ IRWHY HIUHDDOY RLQML
XQGHUXHOQWL | ERDYW L WXWRERE\D OW UD Q V L WIRRLRQ.J
SUHVLGWBWUDQDPHMWHDO\S QRN LG IQ@W HISBOULRBQ YV
LQVWLWXYMGERER®R X® O LONHHL J K E R DIMWWKR QVRO L G
DXW KR UUWDLPHM H QS H U L KEQIFPHRG RIS\ IQALRQ O R MK
9HOYSHHW ROX SN RWU\BQVNDUDQFUHDWRQ G L \WRLWR Q
JRYHUQDMFRY DAMKLRGR P S U H K (DG\PLLYQH. V & \DUDRLPY H
DOORZV ULJRURXV ORQJLWXGLQDO DQDO\VLV X
7K UWRDROWK FIRIQW U LB XKWIEWQD/Q WLHEMBELOLW\ HIIlE
UHODWKXRQYBEHBRIDGPLQLVEGDOMIY XEB S L ULLFO® H R
LQVWLWWWH REHF® Q@& S H F LA DB WIHF K D Q MMPUR X KK F K
VWDEDROHMWMWYFWLYBEBWILRXDW K ZDYW W L WRXH\PLRRQ D
DFFXPXOPRRRAL G BWMREX F SR A DWILFQMOQSURIHV VLI
L G H Q WRILWP\D WIKR. QIGA L J R U RAXKHWYDW W H U KD[[3\U D DHWWK LURRQK\
O D J JBIGD OLDMIV U X P Bl Q M\DIEE@GINVW X BDHH DRGWHP RQ VW U L
WKDW VWDELOLW)\ V HITHFW UHPDLQV UREXVW DFU
7KHHPSLUD®GD QN Y WDHVAQMINDRGLHRY U H @I ICB QPR Q VW U
DVWUBRYLWHDBWLBQVISLS EHWZNW&W XVUNDIEDRQ GW
'RUOG %DQN *RYHUQPHQW (IIHFWLYHQHVV LQGLFD



7LPH VHDQ B QLGN WA KIUGNHY WU B FRASP UL RBAR DUNH G C
GLITHBNQWRPMUXAWGXWDELOLW\SDUDGAKIPIW DQG
VWDELOL]DWLR®HUVRG@DWORZRP SHWLHNLYH EBYHEW
LQF UHIDWRWPG WR EHWZHHQ FRUUHQ@DWKQGEXFH
VWDIl WXUQRYHU DQG LPSURYHG LQVWLWXWLRQDC
7KHVIHQGLPKBOOFRIMHQWHRRBPVGRR VXJIJHVWKQ W
|UH T XWKWYY U X F W X 8 U@ VRO MEARED X W L RIDF\RF BXD@®EN U P L (
HITHFWLE\WQM U X 8§ QW 1L WPXH/P IRRIWCHE H P R Q VAWKEDAR B Q
FD S LIMOD/GH V WPIH@® RS H Q NROWWHU X FAVXDUINDQOH\QWHAD Q V L W
FRQW B RV RE KIPRWP S D UD WILLYREDI® K P D BDNQXQLIGIHI H F W L
UHIRUP GHVLJQ
7KHDUWSBEBHRHHIRWY O BEVFWLRA Y L WAH R UHND PFHYGRDN V
L Q VW L WXWMDLER@ERWH UQHAHE WW L § HPW V®RIQV F WLHEHA/D U
GHVIDQB8HWKRGRBOIRWLEBQHV HO B/ ILLRDELRQWW U X FW
G\QDPLFNU VR G QHOHPYE D X VFLHF K D Q LBMPRW L REL V F X V' \
LPSOLFDWLRQV DQG FRPSDUDWLYH LQVLIJKWY 6HF

7+(25(7,&%/ )5%$0 (: 25.
1HR ,QVWLWXWLRQDO 7KHRU\ DQG *RYHUQPHOQ\

1HR LQVWLW K WBRY DWK\D @YV W L WKW SROW \R X AOFARP\H V
VW U X F VDX WK D YOL®RER Q VW UPK RLBHD/O 07 D\OR U
3SHWHUV ,QSXEODGPLQLVWQNWLRXWDRBORW L\E KN
IRXQGDWLURQJDQL]DWHBQOURXIWLQLRDSMLREHGRQ BV
DFFXPXORIWLRHUWLVHZFRE O RBEG\LW HBXH/PIRRIQIIRA W K
% R LHQY O 7 K LAR/H P R H'\Q D EEOXHU\H D X FAUBDHFW HBARFP S O H |
WDVNOLDE GG DWWD YL UR QPHOWILEAF UH P HQDWDWHOD Q
WKURXJK GLVUXSWLYH UHRUJDQL]DWLRQV /RGJH
5HFH @ RK R O DRR/KK S VWIHHYV ER @A\ WMCD\E DQIENG D SWDE L
%RXFNDEOQQ DUJIWHKB W HVVHYRIIPH DWHHNRIDRV L J X F
DQKQGHUFL@MHM L VRAOUTDALINR K U L V WIH@& HIOH L G
GHPRQVKRIZDWHT XBNMU X F\WH Q HQW WBHIYV BRVARE HG L C
HIlLFLHIFQR/S L U VRDEBR Q | MUKCH DN L F KW M Q HYBI© G
VKRR U JD Q L ] DAWLLREG B@ WHSCROM. X LYWHFKO YWLHOU YHLIFHIF W L Y H
DFURXVURSHIHP RF U XKLLHRY HU P BIQD O ILQGUHTXHQ
UHRUJDQL]DWLRQV LQFUHDVH FRRUGLQDWLRQ FRV



<HWW DEDORQMVXIILEDEPDHBRERZOHWWDUJIMHHFWLYH
UHT X ERKRWAN D\EVD H X FIMQ@UGID/S WR S BFLW\Z L QW WV IWOKIWALC
7KLV QVLIKSDUWLFXBOHDRQW D Q V LGV ARROMUMZAK_HHWH
LQVWLWXWPR2RQKWUUWRBGH Y LWRX\. PHDVE H. OO VWIRW |
GHPRFURWHEBQDXQNFX\DPD 7KH KD O CLMEHW H U FRRSQL QR D
UHIRUIPTXHQFK IQ B U L R ULWD EMIDV. XMW U X FK B QB3R O O L \

$GPLQLVWUDWLYH 5HIRUP LQ 3RVW 6RYLHW &R

3RVW 6 R WIDHNFGL VW L BEDVA O H® GHPL Q L VWHIBRWR Y HHW F
EXUHDXRWAKBYDF\EHRQH® L ZHDWX®RD RDQGBEZP LW F
DFFRXQWDELO SWW\HD@PXMPANK FFHVWRWUHYPDOD % X
(DUO\ VUHIRURFXVRI@SRZQVLDLASULY DW LR DMWH@
UHVXQ\WQLW F\WD ED FHUWRY LRQ O0%D QN 6XEVHTXHGQRVUP
DGR SWHEZG X E ®IDRY D J H PSHUQ WY FZ IS\WPKLYHIEH V XAHWIN U 6 DK O
OLNNHOVHOQ
5HFHFQRP SD UDMALNBIH ¥ DOV D\@LHRIGW B D M H B R\WMLEFW |
VXFFHVSIXROEVVLEQDDAUYEFKHIWR XKIKDFFHV\DIFRKQ H Y L
HIlHFW LOYHHYBHROPYS D UDREIO M X QR SB B @ W B B N U R LY
5DQGPD /LUFNHUW %\FRQWBEDQW,6VWDWHD L Q
SHUVRQBDW]WHRQ D W VEADEB/R\GS RWPIDHD R WDV H 6 R X WK
& D X F DAWXKIRF A XBQ Q W H U PSHFELID@HRFE R U J DD JW H \B\RIVYWH
UHIRUPV \LHOGLQJ VXEVWDQWLDO EXW IUDJLOI
&R QW H P SYRFUKDRUQ DHUP\SKKLDBWAL KHUNDHY L KWW\ T X H QPFDL\@ W H L
'DK OV W & GHPRQVWWKEMUH W BBYENE PIWSWHFHG
SHUIR U FPID@TH H N\ DWWRW RLGPLEHKDYBRERQRBOLWL
ZLQFUXFLODROD QO @RYD VKREGPLQLVWHIRWRY¥HRHH
RQOAKHQYXSSREWBEUDERALWRBIDAWKRQBQWHUQDW
DVVLVWD®LEHB I IHFAXY. @8 LQWHJUDWDNSHOR IHVVLRQD!
OHUKHLMHEUHQRYLEL O DBANILL/EN VEDRMDB F F R XROMR F D C
FRQWH[WV %£WRUD )RVVXP
6W X GRUBIWP HYISHH F L 1K E DIOGKKHW 9 HO BHWR O XOWER QW L F
M X Q F WMDHV UDD@6DVNDUDQ ILQ G R O L WLFDQ@RFYUHD W
RSSRUWXGUWRYHW QDQEORYDMIRBWHIHY HPSKDVL]
SHUVLVWHQW FOLHQWHOLVWLF QHWZRUNV FRQVW



5HVHDUFK +\SRWKHVHYV

%DVHG RQ WKLV IUDPHZRUN WKH VWXG\ WHVWV IF
+ BWDELOLW\ (IIHENMKHYGNOMMMWWDL RERDUON M DWW Y
ZLWK JRYHUQPHQW HIIHFWLYHQHVYV

+ 'LVUXSWLRQ 3HUURURBQBO L ] DVAVR\ODX® W XD\ Q ¥
DIITHBWRL QL VSHID W U RBIKQUFRXQ W W L WPXAP IRREILD/Q X B'Y GR
FRRUGLQDWLRQ FRVWYV

+ 3URIHVVLR QOUW | BWERNH/®R Q\YMOH DK D QRMHU QP H
HITHFWLYHQHVYV E\ LPSURYLQJ KXPDQ FDSLWDO TX
+ &RPSHQVDYFRRQVMIY W U X E\Y ¥ WDEW O RWYU VRQQWE P
FDQ SDUWLDOO\ FRPSHQVDWH IRU RUJDQL]DWLRQI

5(6($5&+ ' (6,1 $1' 0(7+2' 2/2*<
&DVH 6HOHFWLRQ DQG 'DWD 6RXUFHYV

$UPH @RI VWDRMXWHDARG [DPLQMWYDELOLW\ HI18BWLK
LGSRVW 6RROMMAKMY FRQVW LWXUDLREIDRYRIFHIMV X U |
H[SHULPA@WVW WL WXWILHRAGDE EHQOR UH MDQWE DKEVW X G\
FRYHUV FDSWXZRERIP S QUHVREAFE OBIQIR FXREFVH QW U |
JRYHUQPHQW H[HFXWLYH ERGLHYV
7KUHH SULPDU\ GDWD VRXUFHV DUH HPSOR\HG
211LFLEPEPLQLYVWSHF\R UGH *RYHUQPGBRMURBYV
RUJD QL] DI/WILRFOVX U &L Y& U YERKQB D@ XBISRUW V
PLOLVWU\ UHSRUWV EXGJHW GDWD
3HUVROWB®WLVWLFV &LY NG UYRKNGFRXHPRJIJUDSK
UHFUXLWPHQW DQG WXUQRYHU GDWD VDODU\ L
 QWHUQRWPERDDWAELYFDWRBOBD QRUOGZLREHHU QD Q
,QGLFDWRUV 81 ( *RYHUQPH@WORSPBGOM|
7UDQVSDUHQF\ ,QWHUQDWLRQDO &3,
'DWWDH O L DZADWDVY WHWKH W UK. D Q J PG D WRR QFGI®D OL G D W
DJDLQVW DFDGHPLF VWXGLHY DQG FLYLO VRFLHW\



$QDO\WLFDO OHWKRGYV

7KHVWXBRPSORPWHBHWKRAYELQLXDQW LIN@®M.DYGIL W D
DQDO\VLV
AXDQWLWDWLYH OHWKRGV
7LPH 6HLO MO\ ML F NV W U X A P QIDE\Q X DUDROP
LGHQWLI\LQJ SHULRGL]DWLRQ DQG WUHQG UHYHU\
&R U U H G IOR DD F X O DPHDLLOBROQ U H R MILL RLEHHQWAZ\H H
VWDELQGWREA &, *RYHUQRHGOWWLYWH@RHEAWANLJIQLILFD
WHVWLQJ S
5HJUHVAQARQ 26V UHJUH\PRIGHIDN VW IHDD W L R W E HS\
LQGHS HQIBUHLDE DWW U XIFW X ¥ HFQFULW EBUHEWURBQWI
DQG GHSHQGHQW YDULDEOH HIIHFWLYHQHVV LQGI
OHGLDWQBQ\DWRQGHQQ\ DS S U RZLANGR E MG WWRV
L G H QWDIM\H U PYHOBU IDDAEEDVHW L VP KW R FRIR® G L 6 R W R QR X J
ZKLFK VWDELOLW)\ DIIHFWV HIIHFWLYHQHVV
&DXVDO ,QIHUHQFH 7HFKQLTXHV
,QV W U X P3DIM DEBYHQBERQ VW L WXW R RNDLFDJ DV
LQVWUXPHQW IRU RUJDQL]DWLRQDO VWDELOLW\
'LITHUHQFH LQ 'L[ISHOURLYFHYVIMHYDWULRHQWUHIRUP\
FRPSDURQHQFRBIGDWRIGHVW U XWW MDMPHIDWK KR V F
PDLQWDLQLQJ VWUXFWXUHVY FRQWURO
« &URVV /DBINEAEKMD O\(YDWLQMMHPSREUEBBOHGHLAHNLQJ)>
FDXVDO GLUHFWLRQ
e JLIHGIIHFWRGHRRYUROMRUWILPH LQYRUILDQMWDW!
FKDUDFWHULVWLFV
6 W U X A WXD\DCR®H O B D YWDKQ D OMRLMNRYAD W L S DANKKHZRDU H W
PRGHO DQG TXDQWLI\ GLUHFW YHUVXV LQGLUHFW
&R P S DU DMDIYEH) DO\ \WAWQF KP D UBNJIRHIQ DDD L GWMWU JL D
$JHUEDLMDQ (VWRQLD DQG 2(& DYHUDJHYV

4XDOLWDWLYH OHWKRGYV
'RFXPH®@D O\ Y[IDWP L Q LIRIY H U Q RIHHQ RAY RV U D WDHU® I\ D C
IUDPHZRUNYV
3URFHMF I5FRQVWBRRWHOK D QQVEeML\QU X PR QD B
WR HIITHFWLYHQHVY RXWFRPHYV



2SHUDWLRQDOL]DWLRQ RI .H\ 9DULDEOHV

e ,QVWLWBHKWLRIQEEG Y HR M VW U X FOMX X HDINI K BAH G
PDJQLWXEKDQ&RDOHPD[LPXPRQVWDBFROLW\D[LPXP
VWDELOLW\

e« *RYHUQRHAMWLY:RQBWBDQN, VFRUWDQGDAUFGIORB

WR

e« OHULW %D ®H &W WRHDU F H RUWF D YWH-OU DLSFIR L Q WWKHUGRWY Y
FRPSHWLWLYH H[DPLQDWLRQ

e 7 XU Q RSDMBHD Q XDHU WHD® IF L YWLHOU Y G 19 SWD/UWVHIODMIRL R W D
KHDGFRXQW

ILPLWDWLRQV

6HYHUDROLWEZWUEDBMWQR ZOH Gl B MMW DR GQD\E DH
RQMYDLODEPH HDUGHWURB&®DIIJUHIDWEGEGEN MR TG
HQGRJH®RDWMNMWNEHF D XVIHHFW L Y P WRYH PIDQMQD E O
V W U X FPAMDOLELE @HD\V® 'D (D & G\ MAKWHW RIX@ KW U X P B (@ IDIFIEH \
SURFPWMVY B FAKLIUKE W H Y Q D DGR WR L W H G 7 IIIUREG U® H\PLDD
QRMQHUWA W KB-RYW W 6RRQ WWRWWS/HUFHSW LRQGHEF DM
P D\F D S WWXXEH HIF WM \H\GPLYGIWILLRORIE M H IS\W LY RIU PVD IKLLEYH
SDUWLDOO\ PLWLIJDWHG WKURXJK PXOWL LQGLFDW

(03,5,&$%/),1' ,1*6
6WUXFWXUDO '"\QDPLFVY )URP ,QVWDELOLW\ WR
SHULRGL]DWLRQ RI 5HIRUPV
7LPH VHDLQHBHYLGIHQ WLKIUBGNHY WEBWRGHNJ PHQ HDHW XW L
VWUXFWXUH HYROXWLRQ

SHULRG , 6WUXFWXUDO ,QVWDELOLW\

%HWZHHQDQG  $UPHQHDHE X W MWWHX BMDXGUHHU 2 H B WX H G
UHRUJDQL]DWLRQ DYHUDJLQJ UHVWUXFWXULQJ



7KH WRWDO QXPEHU RI HIHFXWLYH ERGLHV IOXFW)

PLQLVWULHYV DIJHQFLHYV VWDWH FRPPLW\
PLOQLVWULHYV DIHQFLHV VWDWH FRPPLW\
PLQLVWULHYV DIJHQFLHYV VWDWH FRPPLW\
PLOQLVWULHYV DIHQFLHYV VWDWH FRPPLW\

7KLSDWWHUQHFWY QL ]| DMDRIGBOQ J 7D W SHHIRVR M® Q W L
RSWLPW O X FAL XWKHRMMW D Y RIJDLKFQ F W LIRQIDY W LY\NHDHOD/W
VLPLOOQFWEZRQ® XSO L IFW RBRY | H IEHRRGWHY FUHDWL
FRRUGLQPKVLBRQHBYPREVWERQWOLGHUDW LR Q \GAS/DNWAL LEFX
PLOQLVWRUWIRPDREROLWDRYQHUNDPQURY W U X F\D YWKLH
WKDQ HIILFLHQF\ FRQFHUQYV

SHULRG ,, 3DUDGLJP 6KLIW

7KH FRQVWLWHWREBREOUOLDPHYWBERSWDRDO\]
X Q G D P HVQWWUDXTFWHKGJHD\ALKIKD /D Z R Q* R Y H U Q PEHVOWX FIMX® H

$SFWLYLWLHV 0D\ LPSOHPHQWHG FOHDU IXQF\
OLQLVWULHYV SROLF\ IRUPXODWLRQ DQG VWUD)
$IJHQFLHYV 2SHUDWLRQDO LPSOHPHQWDWLRQ D
6WDWH &RPPLWWHHYV $EROLVKHG IXQFWLRQV \

7KLYHRUJDQ UIDW HEROHSEU L Q F R$DHS/D U DWWW.IDH UL R B

URZLQROORBRQGHORPHWKH U'GMPEWNEQLWHGIGRP
3ROOLWOMRXFNDHUW 7KH UH VW U X FRAWXAUR B)XQ/W B E G
RUJDQL]DWLRQDO WHPSODWHY UHGXFLQJ DUELWL

SHULRG ,,, 6WDELOL]DWLRQ
JROORZLQJ WKH UHVHW VWUXFWXUDO FKDQJH)
1HW LQFUHDVH RI HIHFXWLYH ERGLHV

*UDGXDO JURZWK ERGLHV IRFXVHG RQ
OLQLPDO FKDQJH ERGLHVY VWDELOL]JLQ:.



SHVWUXFIWMKTUXEMHRO MRHGHYHGWWHD FRPSDWRGLQ
% \ | X Q F W LAREIDA. FE&MAMRIQ H G VLPLOD

IXQFW IDROIBOWHU FRRUGBL QBWERBUHDVHG

RI GHFLVLRQV UHTXLULQJ FRRUGLQDWLRQ

VL P LODQUF W IGR(G\D L ADPVUIRE[ W F X VEIRYGHL B & XED UMK R ZV K H
SHUFH@WGHFL VLHRTXLIUQW B U TFRRURS L GDHMWLRHH @ Q G
X QFW LREINA. FEMA®RIQHG IURP WR LQVWDDEE V
FRRUGLQDHMIGMF UHDVHGIURP W R RIGHFLVLRC
,PSURY HPHEAMD HJIDWMAKGU H | R UPR/X U B W K DD B ORV L V
JRYHUQPHQW FRUUHVSRQGHQFH DQG IXQFWLRQDO

6WDELOLW\ (I THFWLYHQHVY &RUUHODWLRQ

& R U U H OIDQ\DLGUHINHDVONU BR Y L W HYDOHD W LERHQW K Q) X F W |
VWDELOLW\ DQG JRYHUQPHQW HIIHFWLYHQHVV

3HURG $YJ 6VDELOW -OGH| : * =" RYW EKDQIHIQ: * —
5 HWUKPXUQUV <H (11 HPYHQHW

WIHWMXRXUQIV

UHWKXRXUQIV

WIHWMXRXUQIV

UHVAKPMUQIV

WIHWMXRXUQIV

7TDEOH 6WUXFWXUDO 6WDELOLW\ DQG *RYHUQPHQW (IIHFWLY'



&RUUHODWLRQ U S
6RXUFH $XWKRU V FDOFXODWLRQV EDVHG RQ JRYHUQPHQW GH

)LJIX U H W U X FAWKDJEDDID R/ H U Q R H @ WW L YLIEQUHPVAVQ L D
7KHUD S KR DAKLHD Y HLUH/GHD W E RIQAZIEIHBYW U XIFOMX X H@.F
OHJIVLVQ Y H V WHIEBIER Y H U QR H 8 WW LWAHRQUHHASIX[W G K D G H G
UHJLRQG L AMOKWEHLY WLH)IRWIPU L BBV LRGQVWDELOLW\
SHULR®UDQVLWLRQDQ&HULRG/WDELOL]DWLRTDKH
FRQVWLWWRBREDEFULWLFQPWRYHEXWKR@NO\V
EDVHG RQ JRYHUQPHQW GHFUHHV DQG :RUOG %DQ

7TKHFRUUHGRWLRBR HQWQG L FIDWHVS QY LWHDID W LIRQ V

VW U X FWXIPLOD EWKN DRHINU Q HHIQMW W LY PBR BHV U H V VL

D QD OPRPRYW URRMEL. GHED S LGP R F @G H J L RHQ DHF W\

FRQILUPV WKH UHODWLRQVKLS

:*  (IIHFWLYHQHVV 6WDERW®MHY\ OHUIHWHFWLRQ
/RJ *'3 FDSLWD

5 t DOO FRHIILFLHQWY VLJQLILFDQW DW S

7KHPRGHOSODLQRIYD UL DLQFRIY HUQRHE RWW L Y HVQ/RWD/E L O

VKRZLMQI QLI BRNQWIL WMFYWHFR QW U RROWDARQJREHFHORSP

DQG SROLWLFDO UHJLPH FKDUDFWHULVWLFYV



&RPSDUDWLYH 5HIJLRQDO &RQWHI[W
$UPHQLD V WUDMHFWRU\ FRQWUDVWY ZLWK QHLJK

7TDEOH 5HIJLRQDO &RPSDULVRQ RI 6WUXFWXUDO 6WDELOLW\ C
-k %
&RXOWA 5 HWUXKFWUQJV $YJ 6VIDELDW : RYW
\ HDW/ ( 'MHAVYHQHW
(WRQD
e oD
$WP HQAD
$] HEEDINDQ
. D| DNKVEQ
7TDEOH

5HILRQDO &RPSDULVRQ RI 6WUXFWXUDO 6WDELOLW\ C
6RXUFH $XWKRU V FRPSLODWLRQ IURP JRYHUQPHQW VRXUFHYV

J)LIXUHHJLRQR®S D URVRMD EDQIGNM FWHWWHQ 3DQ$ O

V KR DW H UDWH X FAVWOER @D WXLUHHED B W W Z H H QR WBM\WQ % O

VKRZRYHUQRH B PW LWARLHRFR U 6D QN & R X Q WFRIGHRWU
FRGHGHUIRUPIUMHHIYWR QLDKIMHHG RUJIJRDD QEBPHQLD
UHG]HUED.IDMDRKVWIHRYVLWRYHHOD WLRIQW ZMWQ EL O
DQBIIHFW LKRQIEVMV DYDYRHD VER X UKW K KRB P/S L O DURLPR C
JRYHUQPHQW VRXUFHV DQG :RUOG %DQN :*



7KHFRPSDULNRIGDO WM QD EGW Z H H (RUIR D GIWWARQHRDU J L D
DQGDJJDYIGHMWED LMD § K VW& DIQW L F B/QX \PWWWXOUEE® W WH O L
VW URQUWKIIHFW L TFHURIDNAD Y AD V HWV VXJIHVWEKQV
UHODWLRQVKLS JHQHUDOL]HV EH\RQG $UPHQLD

JLQGLBD¥ DQG (YLGHYMHJRYXG'SRARVMMWKEWDELOL
(ITHFWLYHORWY HVLYQAVUXSWLRQ 3 HWISRIPIDIPFIHV
&R U U H OIDICRPILIN H ¥ R GRIYER P S D U BBWGVP R Q VIWHKIIDW
L Q VW L WXMDLES GO QWAL IY HBW M F W L ¥ K IQBUNAVT XUHHOWW U X F W
XQGHUPLQHYV SHUIRUPDQFH

3HUVRQQHO 6\WWHPV 3URIHVVLRQDOL]DWLRQ |

SHUVRQQHO GDWD IURP UHYHDO V\VWHPDWLF SURIHVVLI

-QGLFDVRU &KDQJIH

7TRWCAYIO

VHUYDQW
WRXVDQGV

0 HUIMEDWHG

VHEPARQ SS

$QQXDO

WUORYHU SS

Gl
$ YHUDI H WIQXWH
wy | D | Gl G

7DQQ
FRYHUIDIH SS

$YJ VDOU

Rl QDWRQDO
DYJ

7TDEOH &LYLO 6HUYLFH 3URIHVVLRQDOL]DWLRQ ,QGLFDWRUYV
6RXUFH &LYLO 6HUYLFH &RXQFLO $QQXDO 5HSRUWYV



JLIXUH&LYBBUYBBRIHVVLRQDGLADWRWYY )JRXSDQWERRZ\VWHPDW
LPSURYHFO-RHW LW EBOHMEWWHFUHDVEBBUFHGWRDQM B QQX\DXJ QRY H
GHFOMOR{@' RSWLBDQJH FDYHUDWHMHQXQHRAUHDVHGG VDODU\
FRPSHWLWPSHE@EWE  6KDGBHIGHIDG L MOUMHE R X UEHYEBUY&RMQFLO
$QQXDO 5HSRUWYV

7KUHMUHBBYVHWS KDMLUAGR ZQ V LZILGWKS JU D GLRMW BIOY L O
VHUYDBHWVUHDVHGEXWRPSRVLWKIRWHRZ DKIGIKHU VNL
SRV LWHFRPIGU L W ROFGDFORHLW ERY S 8 WLHDLHE U RIDC
IURP WR D U H O DVOLFYUHHBDY\HHU IFRP SH WU VWR R
LOQOFUHDRRGNVR FDQGLSBVRWVY WKRQG W HQRMIURRY HP H
$OQOXWRUQRWADLEMG WR DSSURDEKL'QRSWLPD
UDQJH $YHUDJH WHQXUH LQFUHDVHG LQC
&R U U H (OI/DICR B IY WDIY @\ RQ ¥ HWH/®BID W ERIQWZKHALRERS H Q V D W
D QGR O X QAWMU W X U H\& V XJJHVHWDLFK] VD ODQRUHD!
DVVRFEZDWIKS/SUR[LP DWHHWFHQRDL D G X F IMQYRRID X Q W I
WXUQRYHU

&RPSDULVRQ RI HIIHFWLYHQHVYVY LOQGLFDWRUV EHIF

» =" RYW
3HURG 0 HUMGHBIFVRQ 81 ( * RY-QGH

( 1'THARYHQHW

SWH

WDQV

FROVRO

/DEOH OHULW 6HOHFWLRQ DQG *RYHUQPHQW (IIHFWLYHQHVYV



&RUUHODWLRQ PHULW DQG :*, U S
BRXUFH $XWKRU V FDOFXODWLRQV EDVHG RQ &6&
5HJUHVI/QBRQRR QW U RROWW Q X FAWXOLEE ®Q ML P IR VY M/O H F W L
LOGHSHQGHQW SRVLWLYH HIIHFW

* (IIHFWLYHQHVV 6WDELOLW\ OH
% R W W D ED@Q@EMUN. MO H FWRWRLY QL IS R D DMUL M W 8 S R WW/KIHQ
&RPSHQVBVBIRRVX HV W W URIQUVRO\YMIFEPB8DUWRD® A W
VWUXFWXUDO LQVWDELOLW\

JLQGLRQ@VDQE (YLGHOWHRON®S EBWWMSURIHVVLRQD(
+\SRWKHVLDVQ@&RPSH/DWABRWKHVLY HULW BDANOHE W
FRUUHDPDWMAYWKIITHFWLYHQHDY WU RBE UV RO\WMMHP
PDLQWDLQHG IXQFWLRQDOLW\ GXULQJ VWUXFWXUI

&DXVDO OHFKDQLVPV +RZ 6WDELOLW\ 3URGXFF

KLONWDW IHWW GHEEPHR Q V WIUW WHHEU UH O W IVKE@VY HF W
HIDPLQHV FDXVDO PHFKDQLVPV WKURXJK ZKLFK VYV

7KH &RRUGLQDWLRQ &RVW 3DWKZD\

7UDQV DFRAHER Q R /XA HINUW V X RIQIWD Q D)DK IDR) LIPB RV H
FRRUGLFRWWR/GMNQAE®HYV R XWUFHHYWI R W LOMA QW H UD D BH
FODULI\LQJ UHVSRQVLELOLWLHY :LOOLDPVRQ
$QDOWIPHHWPQQXWBGEQWHU PLERUMMYG BREMHQWL I
FRRUGLQDWLRQ EXUGHQ

SHURG $YJ -QWAUSIHOR 7P HRQ 0 DIRU) DXLV
0 HHMQJIV 0 RQWK &RRUGLQDVIRQ

IQWRELDN FOV
FDVHV

WDMMRQ
FDVHV

MRELG) L)

\AVREG! FD\H

7TDEOH &RRUGLQDWLRQ &RVWYV E\ 5HIRUP 3HULRG



6RXUFH $XWKRU V DQDO\VLV RI JRYHUQPHQW FRU

'XULQUQVWDSHOLWRGV PLQLVWBHOW RIVHQLR!
RIILFWLGRWFRRUGL ® BWWRRRIP/SDWRG G XU MWDEOH RG

7KLWHSUHBSQRN.PDWHG®GWURGXFQRNWWWULE X'
WR UHVWUXFWXULQJ LQGXFHG FRRUGLQDWLRQ FR

$GGLWLRQDO 3DWKZzZD\V

3ROLWLFODQUE T XHBWW U X FWIQBRRIVIL O\F R K H UFR® PRV L
X Q FH U WRW\Y BN H KIKWY G BFHRVOM L GEIMWHEIRZR UUH OD W LR Q
S EHW Z WHY W U X DADER @ LG HQG HRMRX JHKI | HY MW IHV
VPDOOHU WKDQ IRU GLUHFW PHFKDQLVPV
3URIHVVGRQBAWYGDWD FLWHUYDQWXWKRRZRUUHOD
U S EHW ZMHOIWV VQBEHVWUXBW &UROQHV Y GRIQDVQ
VFRUAWOLIQVWDEOHD QL] W\WBRQ@WQ L | L FDVQMRQUIRUH V VL |
LGHQWLWW\MRBEDWLVIDFW IYR/Q DQGUHDRWHIW QL]DW!
FRPPLWPHQW

3DWK $QDO\WVLV 6\QWKHVLV

BWUXFWXUDO HTXDWLRQ PRGHOLQJ WHVWV WKH P
6WDELOLW\ ,QVWLWXWLRQDO OHPRU\ (IIHFWLYH
BWDELOLW\ &RRUGLQDWLRQ &RVWV (IIHFWLYHQ
6WDELOLW\ 3URIHVVLRQDO ,GHQWLW\ (IIHFWLYF
BWDELOLW\ 'LUHFW (IIHFW (IIHFWLYHQHVV §
7RWDO (IIHFW FORVHO\ PDWFKHV FRUUHODWL
ORGHO )LW &), 506 ($ JRRG ILW



)LIXURD X\BDAV K ZID\WWPQVWXWEWQEDMRRWHUQRHAWWLYHQEVNIUDP
LOOXVMRYBWGELDWHOKD QMWKPURXKKFKWDEDOHWWWFWL Y QY MW\LW XW

PHPRU\ RIPHGLDWHMFFMRRUGL HRVMWRLQ SROLWLBOQOOLQJIDQG
SURIHVYGRIQM2L WYKH; DV HHGL Q@ G L FDLIWH VW BW 7 R WHDIOHW W

S ORGHO ILW &), 506 ($ BRXUFH $XWKRU V VWUXF

TKHP XOWL SDPRIGZADBER XQWWM VV H Q WAIRDWOWD E LFARIVDA\HD D
ZLWK HIITHFWLYHQHVY VXJIJHVWLQJ ZH KDYH LGHQ

7THVWLQJ $SOWHUQDWLYH ([SODQDWLRQV

5LJR U REDWX VIO H U HUGIHK LAR-OW L G B O MQYH B 301D Q DWU R
REVHUYHG FRUUHODWLROQV



5HYHUVH &DXVDOLW\ 'RHV (IIHFWLYHQHVV (Q

$OWHU QB WKFEWFNMLWHIU Q MIQQERO L AMOLFIBVWR @/ HF WH. P .
IURP GLVUXSWLYH UHRUJDQL]DWLRQV

7HVW  &URVV /DJJHG 3DQHO $QDO\VLYV
_ 5HODWLRQVKLS 6 &RHIILFLHQW _ S YDOXH _ ,QW|

_ (I IHFWLYHQHVV W 6WDELOLWADM QRQ VLJQLILF
_ 6WDELOLW\ W (I IHFWLYHQHWWWRQJ VLJQLILFL

6 W DE BOHEGDEWR HHFW LY RIQWWVYRWY KA HF W LS BIDE VY
| X W X/WHD E V& 1 WH VS\HGRP L D WD O H FWRLVRIR F W D EW@ L \
HITHFWLYHQHVYV

7HVW ,QVWUXPHQWDO 9DULDEOHV

e 8VLQJ FRQVWLWXWRMREXDIIQ VW U X®HIQEHBR O L W L
UHJLPH FRQVLGHUDWLRQV LOQGHSHQGHQW RI LQ

e )LUVW 6WDJH 5HIRUP B6WDELOLW\ ) VWDW

« BHFRQG 6WDJH ,QVWUXPHQWHG 6WDELOLW\ (Il

(YHQ DFFRXQWLQJ IRU HQGRJHQHLW\ VWDELOLW\

THVW 1DWXUDO ([SHULPHQW &RQVWLWXWLR
&RPSDUDQHQFEPBYGDWHRGEGHVWUXMWWXDMWPHQWIYRYVHE
PDLQWDLQLQJ VWUXFWXUHY FRQWURO

e 7 UHDWHG UHVWUXFWXUHG $YHUDJH HIIHFWLY]
e &RQWURO VWDEOH $YHUDJH HIIHFWLYHQHVV F
e 'LITHUHQFH LQ '"LITHUHQFHV g S

&ERQFOXVKROQWRPH HYHBNMXKYVDWURM@WXOW WEKDWXNY JH V)
SUHGRPLQDQW FDXVDO GLUHFWLRQ UXQV IURP VW

(FRQRPLF '"HYHORSPHQW DV &RQIRXQGHU

$OWHUQBMAULKBISFVR Q R FAHFY H O R S@ Bl IOYWEHR/' W X' W D E DOV \
HITHFWLYHQHVV



7HVW  5HJUHVVLRQ ZLWK &RQWUROV
$OO0HJUHWPRIGHIDFOXGHSHBEDSIPRD W B R/OE ERIHWM\L F L
UHPDNVNQYQLILEDQW S HYHDLWHKFRQRBHFY HORSP
FRQWUROOHG

7HVW  )L[HG (IIHFWV 3DQHO $QDO\VLV

8VLQJ \HDU IL[HG HIIHFWV WR DEVRUE WLPH YDU\L
(IIHFWLYHQHVV LW &L oW 6 6WDELOLW\ LW
6 S ZBWKLQ

THVW SHILRQDO &RPSDULVRQ

*HRUDIHKL KYBKHHIUHFWLYHQWYXWQPPHQLD GHV Y¥ILWHOD
*'3 YV ZLWKUHDWWDELOLWYV \HD UMV
GLVWLQJXLVKLQJ IDFWRU
&ERQFOXVKROQHFRQRBIHY HO R SFRRRUQYW D IDWMERMWYD UL D E C
VWDELOLW\ KDV LOQGHSHQGHQW FDXVDO HIIHFW EF



6HOHFWLRQ %LDV DQG OHDVXUHPHQW (UURU

6 HO HPYDN\RVW WKLQ G RMMLUIRQ D O K RIWK D MWV KADP H

SROIGRRP D IRRUWW DEWHLE B R Q VEHNDSWHHU R U P'IR@ BH Q

IL[HBI1HFMAM UH\F\RLCR QW RAD E UGB MWRAQWWH S H GIGIH @ WW K L G
GRPDLQV 6§ S

OHDV XU HPUHORWH V V&R UUHODMUL\RBURE Y YHPNBVXUHP T
DSSURDFPKHWY REMHRXMYSIKWYVFLWIBQYLVIDFWLRC
L Q F O XIGQ. ®LIF O MXRIEWWHAERD V X U HER. BHDW P D\QL @ J O H WIHRAM
VKR XV QJIJDHWRSO MRIQOA RIYDULDWRHHVKRO&XJJIJHVWL
GLVWLQFW FRQVWUXFWV

2YHUPOVWH V VAKH.Q@BIO W H UHY B &/ D Q Y WRRPPH UDW QKX O O\
DFFRXIQWWKWWDELOLW)\ HUIHHG BW Y ROQOAN IVSREHK V WGB! Y WA
FRQVLVWHQWO\ VXSSRUW FDXVDO LQWHUSUHWDWI

' ,6&866,2 1

TKHRUHWLFDO ,PSOLFDWLRQV

7KLWWX®GGYDQEBHR YW LW XWK HRRREYES X OLFGPLQLVWU
VFKRODUVKLS LQ VHYHUDO ZD\V

) LUW X D Q W LM W.IDE LYALOMHVOLHQ V W L VWAXK\H_EREDVDM YW/ D E L O
PDWWHUMVK 3HWHUV IHZVW X G KIBD WIKWH O D W LIRKQ VK
UHVHBUPRQVWVW WRRUUHODWLEAW ZNWQ X PAWXOEL®
DQGRYHUQMHIHFW L Y ORRIWW 6 R RIQHWWS[WR/Y L GILPGL ULF
VXSSRRIWKHRUR®WDEPRHP D J Q L WG H HV WY E H Ol HWDW W

VXEVWDQWLDOZ?URXJKO\ HTXLYDOHQW WR *'3 SHU

6H F R QLGS H Q W LA HLFGKD Q LAKPHY W X'@S H F LIIR. XIE/D X \SIDAW K Z D \
W K U R XK F K W D E IDO LHFWI VH F W L YZH QWKW W L W R WR R QD
DFFRXQWDQSUR[LPDWHGKMRWDBFKMLN[W HQBWW LW XV
WKHRU\ E\ GHFRPSRVLQJ WKH EODFN ER[ EHWZHF
7KLUGXPDRD SIPRPSOHP HQ WIDILQGMXPMULW EBUMBQC
VAVW IFRY S H QNROWWHW X ELEDY W D E-L OLLGAHDMWRIP SOHP HQ W
EHWZWWQ X DWEH D 0 RO WKM@RRIQDP Q L ] FWD B NQJ H
IlUH DVWHGWR IHV VL RQMBEYHER QWL Q RISWHWH QY W LW XV
PHPRU\



7 K LDVO V2 QWBK O VVDIQ/® SXHQWH W O RMHEGH UL D QULKHRV LV
W KHSW IRV V L R)XQUDHDD X A QIVKLAHDRB-RE® L WD G D HX RXWVISRHQ | R
WKRVH ZLWK VWURQJ IRUPDO UXOHV EXW ZHDN LP
JRXUBKQWH[W XB® Z KFRW X¥R\Q | LW RBHZ3 XE ODRDJHPHC
SULQFLIWHNXSBISOURVSIRROQ F\ P DNEPISOHPHQWDW L
ZRUNGRVW 6RRQWHEKWE® G D SWRIRFIR@ GLWUREGQLD V
UHIR WKW F G 8§ U BWKR D WKHIR O O RXIQE W IDRYDIDA D MWK K D Q
ZKROHVDOH DGRSWLSQDRVHMVWHUQ WHP

3ROLF\ ,PSOLFDWLRQV IRU 7UDQVLWLRQDO 'HP

7KHLQGLQHWBYBRIMAF\ UHQWYDREBWVW 6REGPHLVWU
PRGHUQL]DWLRQ
SULRULGW.DHELOYMWU2SWLPL]DWKRBH \HPIRWDWRUR®PV
RUJDQL]DFW DR QHE® HSUN HIDHMH BR X ®® OLRZV W LW X W IRR Q T
QHZVWUXFWMPH®LD V H[SHULIBGIPHR Q V WWKIMWMH/Q
LPSHUVIMFWK FWXWBRXW S HW R HR UHR\S\W DEXINIR Q VW D Q
VKLIWLQJ DUUDQJHPHQWYV
6HTXHBHIHRUPVZ 3 PoRISRABAU X F /AWMU RR U U H GBI IZRI®!
PHULW DU HBPWIBREFWLYHQHKNWXVJBHUYROHIRGRR X O (
SUHFN®HW XFWXBDBEURIHVVLRYEBLLYY DU YA H DRXHPD Q
FDSLWDO WKDW FDQ DGDSW WR VWUXFWXUDO FKD
 QYHVBRPSHWELRRYHQVDWH/RQ@DU\ WXHQRWHRQVKLS
GHPRQV WY B WHS/HWI DN BIH U H THRUS/ALRVH V V L R QRIROVLWD
EHQHDIQ® O VKN HVIV/R QY H V W \FLHHQUEAM XW IQWR X HG X F H
WXUQRYHU FRVWY DQG LPSURYHG SHUIRUPDQFH
)R F XR/Q) X Q F W LERGIDUI K\HU H G X FIMQLDR@F W IGRXEIDQ FDW LR Q
LQ VW DEHRRQVWKIDWRW RBQLE L A-DMOMRBUMK B QY UXF W
DH VW KsHDWVLKEHAD € H NLL@HRDUQ) D Q L ] F\W D RUBMYR V R R X@® U L |
PDQGDWHY DQG HOLPLQDWH UHGXQGDQFLHV ZLWK
$GREWLGHQFH #DVIMBPHQLD WHVWUXVWKRHIGO H &/ O
EHFDXWH HZQ QW H U QDGR R U R ® ¥ W DRYPIDOV |
3ROLF\P IVKIRUYRIDE) G W BX O D WRDIEF W H V VIRRIQOBWR SR V F
VWUXFWXUDO FKDQJHV H[SOLFLWO\ ZHLJKLQJ GLV




&RPSDUDWLYH GHMUIIRWYMO

$UPHQLD V UHIBURMWUDMMFR®Y IRU RWKHU SRVW
$YRLGW®&H]HUEDUKMD®H UED DUV H QA WU X FW X U L (
* . LOOXVKRZB FHY RUYB O L FRXOX® GH UPHIQHFWLY H
HY HLQQU H V R X U FRFR Q WAKUAPM LODD U U RIZYCR L GHK® X W F FER H
VWDELOL]LQJ DIWHU

/H D U QIURI K HH R U PIRDG HO{ RU J DD JW HBWRMMW UHIRUPV
UHVWUXFBNWWLQIYN VXAAGMXKURBHEL\DLYWL FRUUX
PHDVXQDGISULRULWBLEFWIL G QDD +RZHYNWDSUBIRUP)
FUHDWSGOHPHQ\WNBMWIPR®@ P R U D GXOSDRD\S URF RIU H
GXUDEOH
$VSLUWRXHE/WROLDQGUWR FIRP KL Q RWMRIE L O L WD U V
DYHUDSWRIHVVLRQODOGIDWWR®L]DWERQUH S UH WHKGIW
DVSLUDBHRFRXP®DAGPD /LLEFNHUW (VWRQ@8DNFFHVVL
ZDWFULWSLFIDJR B UPGILDDFNIBQPIHPEHUS KRS SHIEWNU QL
LOQWHJUTHFKRQ L VP DADAIAKBID QW Q FSUMKISY 7 PRVUR Y L G
ZHDNHU EXW YDOXDEOH UHIRUP LQFHQWLYHV
3RVW 68YYHWIHGQEFHGHQIMEHW ZHHIR URMWRMHRUJLD
DQGDJJDY|GW ED%MDQWKINOGE A WSRO LWERQRBFLI IHUHQT
+DOH V SDWURQWWLGHQWDPBZRPIND WKQVRPERVW
BRYLMWDWHYDGPLQLVVBURWLWH. R QB B UMRQLLKKLZ H G
QHW Z FBHBHRES LV F Q B WAHR/ R PORHR FRMEBQRIHVVLRQ
E X U H D X FRORDGAL\WSWDPLHOQ B D WO L D PWM Q BVQ\BLRVLHR@B/LL\DIDXOS\
WKHVH G\QDPLFV

5HJLRBORPS D UV X RIHFVRAQWRHE W WSHU R UWPW U D W HIHFHIVQ Y F
FRQVROG 8 P RAH.GD ¥ WHR\R VIV DIBOMR F U. D B INHKW P/D\D L Q
K\EUWGIJLPEVPHQAHDRUJLMIDQVL VG HPRFO DFEMYL T XH
FKDOOHQJH V 7 R IOW BRI WIHDINKO H R ID@ESA P LWMNED (
UHVRXUFHVZUHTXLULQJ WDLORUHG DSSURDFKHV

ILPLWDWLRQV DQG )XWXUH 5HVHDUEFK

6 HY HDRA. W B WLREYWH FMRIUR W X QH X ) UWE D XV FRQWH U C
U H P OBLHYV $ IQW W U XPHQWDEIED W M JDHU L PSHHEWORGAY D Q6 H \
V\ Q W KR-R/QIWPUHR\CK R/GHW FHRIY O RGLITHUHQFH LQZGWHKH
VWDJJHUHG DGRSWLRQ FRXOG SURYLGH PRUH URE



6 HF RBIGF K D Q/ISWFF L | LIFIDQWIRFPGERUMHD H JUD QO AW X ¥ G
LOOXPPQBWR IR X QR IXWIZRWES OR G X-HHNVFW L YH Q4G V

PHWKRSSUR FRPEV OL@AL Q L VE/RBEMER WL HU YWIXQUWRIVV

HWKQRJUPBKHBY ZRXA®YHBAZVWD E DOILIWVFGDA WR GI
EXUHDXFUDWLF SUDFWLFH

7KL UJB QH U D O L WE [PQ YWHIGS L QUR/B U P H PLID\Q RH [W HQ R

& HQ WSL/D.O/QV D WBIOVWW. B RVUP\R Q SRV W VBRI QN BWSE R DFD W
VWXGLHY LQ RWKHU FRQWH[WV ZRXOG WHVW ERXQ
)R X U VRE W F FPRHD V X U HPHIORMVSHUFHSWGRQ EDYGLFDW
)XW X UH V H DAKARKX PREB O H P HSQHW F H SRVHLIRVQX D IHW R E M H F W |
SHUIRUPBOQWHD 7V HAWQEWMIURHYRPH JRYHUQBABDQWIRU
UHJXO DRRPIS\O L NPRHHR/'S O H P H Q WYORNFLHRWW U L FV PW RG D
ILQGLQJV

) X W XWHHV H B Kl R X3 B P LIQQHW H U B FI\M ERYQW Z M M/Q X PANXOUEDL@
SHUVR g QMOHPYG RW L FORD W H{ WW W D E PO MVAHR X D D@ \

GHPRFUDBIGXWRFURFPHYLW EDWW &PV | REJHPW WOIGH U
FHUWDL QX FRARQJID OX U B\R Z BERW[W H WEKREDNMHFWDELO
HITHFW L VYHQBDWL R@WKIHSMW'RBRXHVWURQXLARPASDUD W
DQDOD¥URY®WE B GHWWKD U\ SRRIO L WHEDPMMBGPLQLVWU
WUDGLWLRQV

&21&/86,21

7KLWUW IHAO P L QMIGH HO D W LIRFDW K HL.EDY W L WXW D E DQIGN
JRYHUQRH&RPW LYHLGBHWPWH QDG PL QL VWRIDRWLYH DV

DFULWAFWIWDZL @®RQQHR LQVWMKHRLREP SO R\RQ[HG

PHW KRG O\WKW W X ®\HVWRHMXEK\SRWKHWHD U MVDIELO
HITHFWLYHQHVV G\QDPLFV DQG SHUVRQQHO V\VWH
7 KHH P S L UH F DON@FUHHR\OXIDS B OBWXK) S R W K&R/UHWH MIVD IOR Q
GHPRQV WKIBWHNX FWXDDER VWWERHOHDIDMWKRY HUQP H
HITHFWLYHQHVY ZKLOIWHT X HGIW W U X FXAGH. QP L C
SHUIRUPDKQEFRIXQ K W L WRHPLRRGID\OU X D\ ER® U G L GFRW WR/
OHULW EDH/UN\GR § QHNOHROK D GIF HH FW L YW Q H \BV DQG

FRPSHQVDWYRQYHUVHOBMMHXUQRYHU S 6WURQ.
SHUVROQYWE P §DUWERPIH QR X F\G X WDEDDQWDLQ
EDVHOLQH HIIHFWLYHQHVY GXULQJ WUDQVLWLRQV



7KHVH Q G LR W UWERMH. W XWVH IR RWIX D Q W LUH.QD W LR Q
RIWHBRVLWHKIBR U H WLV BBO® \WKHRWSRVW 6RR QMMD[Q G

SURYHGHGHQFH EID@ARWGPLQLVWKHIIRWETKHQFKAJ

SROIMPSOLFDHWERGBULRUVWDEROHWSWLPL]UVWIRIQQF
SHVQHH IR B PR VRUWHU X FMAXRIDRW HEF\WR P S H WALRWPISYHD V D W
IRFXV RQ IXQFWLRQDO FODULW\ DQG DGRSW HYLGC
$SUPHQUB | RW[RS H U LRI QHELRAF R X W L RODBISU RP LS D@XK Z D\
IRBW KSHRW W 6\RW DRWAHV SHULR® X \WREFDUINBQL]D W |
LOVWDEQGHWPHIQHNWLYHKE3RMW VWDEWQRKPRQVWU
W KD XYW W FIRPHPGW RHROWL GHQ F U EIIRVBBPAB URGRABP QL Q J I
LPSURYHPHQWY HYHQ LQ FKDOOHQJLQJ FRQWH[W"

<HWKDOOHBPBYQPHQHDI WFWLYFHRUWYV VWQODWHJILRQI
O H D GHXUN H VIWKLEY/IW D RRIFRIUE S UR Y H® FIQLM Y XQ WXHD V
UHT X LADH\Q W D V @/IUXF VWX D BIGCH WMS\H GIURY VLR Q D MLQBW
LOYHVWQGUJLWOQIDVW UXFMNMOHUEP®ISRVVLEOHZSR
SUHVVRISBW U RIESRIL Q VORMHRUWE Q L] D\ L R Q DB Y HW L
EDUJDLQLQJ SRVH RQJRLQJ ULVNYV

ORUHKE URDGMXNVW XBQ GHUVWERRAY W L WKX\DLGRDMON R U V
JRYHU QOMXQFFREPXWE LQV W LD XWH IRQP BIG W H ¥ B HAD\O

LQWHQWIHR R UFB\DD LLOL P SO H P HAQ W/IK® XWDIRG Q VW L W X V
PHPRU\ RUJDQL]DWLRQDO OHDUQLQJ DQG KXPDQ

$VSRVW 6\RW MR W QQ X H J W PG F WOMDIOPOLQGHRYGHO R S P
FKD O O KBV VIRES UPHQ DI FLQLYVWHIRURBKUEW U H | X
DWWHQWLRQZERWK IRU VXFFHVVHVY WR HPXODWH I



5()(5(1&(6

$FHPRJOX 5RELQVRQ 'K\ QDWLUROXHFRULJRERZHIURV S DOIGN \
SRYHUW\ &URZQ 3XEOLVKHUV

$VDWW\D@®DVNDUDQ 3DWLBQBRQJ UXRZ WHHF D RIW KSHU P H Q2 IDQY HW
SHYROXWLRQ (XURSHDQ (FRQRPLF 5HYLHZ

% D URBQO HQQV' $ 7KHPRGHUDWR U PHIGLLIBEBRAIL @ DWRRLD O
SV\FKR ORH VHE® BDK H SVOMODIQEW D WE R @\ E® 19 URDXWIRRBOOWU V R @IDABL W
6RFLDO 3V\FKRORJ\

%EWRUD)RVV X%P( ' HPRFUD WD [D@ LLROQV H J LLEWKIRRY W 6 RS D A M/
JLPLWV Rl WKH (XURSHDQ PRGHO -RXUQDO RI_(XURSHDQ ,QWHJ
%HUVFIRUD®D 7D\ORUO 0OH DV X WMDB D $ID FLKW\R U HWWQUE-PSTL U L F D
LPSOLFDWLRQV IRU WKH VWXG\ Rl EXUHDXFUDF\ *RYHUQDQFH
%RL/RGIB /XHVLON /HDUQU@RW K&#29," FULYQMQLWQDRNLYV
QDWLRQDO UHVSRQVHV 3ROLF\ 'HVLJQ DQG 3UDFWLFH

%RXFNDHUWQQ (XURSHBQVSHRWKEBGPLQLVWKH BALRUX DU G

JHXYHQ 8QLYHUVLW\ 3UHVV
&DSDOR +RZOHWW 7KHNQRZDYGQNQRRERISROLBVWURPDOQL(
2SHQ

&KDUURQDSXH®QWH%DXKU 6 X EQ D WILXRDQIRUINR H U Q PLHEBWP HPEH U
VWDWHV 4R* ,QGH[ 8QLYHUVLW)\ RI *RWKHQEXUJ 4XDOLW\
&KULVWRQVHQUHLEG 7KHFRUR Q DMUWIMKML WRPPXQLFPWDRQQJ

PDNLQJ DQG UHSXWDWLRQ PDQDJHPHQW ,QWHUQDWLRQDO 3X
'DKOVWSU )P]JHNDV /HZL'V ( 7K 18 R O LRASLLFR/I H V V L RROYCHOLQVIPQ F H

'DKOVWSU PDSXHOWH 2UJDQL]H®UIDVERDQW EKLHDIXAUDGNKRD N L Q J
RI JRRG JRYHUQPHQW &DPEULGJH 8QLYHUVLW)\ 3UHVV

)X NX\D P D ODUFK 7KHKL®KG MW H UPARQYW B\ Y VIWE RFFRRUR QD Y L U
7KH $WODQWLF

*HUULQJ - &DVH VWXG\ UHVHDUFK 3ULQFLSOHV DQG SUL
*URHQHGHDGPPHUV 9@ 7KLHO 2UJDQL]DWWREDQGBRYHUQPHQ
HITHFWLYHQHVV 3XEOLF $GPLQLVWUDWLRQ 5HYLHZ

*UJ\PDOD %XVVH5HEXLOGNYQDVBONGRPSHWDL@ERBYSO R LWEW VRQ
FRPPXQLVW GHPRFUDFLHV &DPEULGJH 8QLYHUVLW\ 3UHVV
+DNRE\DQ3RJKRVWDQ 6DUJIV\DQ $GPLQLVWUBDRADRNGRYHUQPHQ
HITHFWLYHQHVV (YLGHQFH IURP $UPHQLD V 9HOYHW 5HYROXWIL
+DOH + ( +RZ SDWURQDO SUHVLGHQWLDOLVP GLIIXVHG

+DCBO$ 7D\OBW 5 3ROLWEEPDGE KK WDHHE Q VW L W X WBIRFOQ DV IE!

6WXGLHV KWWSV _GRL RUJ M W E [

.QR[& -DQHQRYD 3XEGRXQFHIRUOD]DNKVAHIDYSYDBRUY H\
KWWSV _GRL RUJ

/HY L% WO DU F-K* 2UJDQL]DOHROY®PO@QXIHY LRBRFLRORJ\
KWWSV _GRL RUJ DQOXUHY VR
/IRGJH :HIJULFK 7TKHSUREOHP WVWDGYDIFRUIWKPRGHVW®W D2WIRR U G

8QLYHUVLW\ 3UHVV
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FULVLV *RYHUQDQFH KWWSV _GRL RUJ JRYH

IDNURILW XGUDILWLYXRJILY (XURSHDQIRIBWERQGPLQLVWQDW

JLWKXDQLEB$FHHRXUQRO3XEOISFGPLQLVW DDBERQLF\

KWWSV _GRL RUJ QLVSD

1IRUWK & ,QVWLW XKQAL\R QWKKADLRO@EDF RQRBHE IRUPRRQIFEULG JF

8QLYHUVLW\ 3UHVYV

2YHUPB @ XVXDRF :RRGO 2UJDQL]DOH RQTRR O EP\SD EQW\P HV

RI FULVLV 3XEOLF $GPLQLVWUDWWRVB%HYGRIZ RUJ SXDU

3HWHUV % * ,QVWLWXWLRQDO WKHRU\ LQ SROLWLFDO V

3ROGLWW 3XE ®LDFQ D JH RJHHORVE W DORRGW RIME GIGPLQLVWUDWLRQ
KWWSV _GRL RUJ SDGP

3ROGLWWoRXFNDPHUW 3XECPLFQDJHRHQRMSFERPSDUDQDYMWMKG

2[IRUG 8QLYHUVLW\ 3UHVYV

5DQGPD FLLY.LFNHUW 7KHPSDEIWKIE RGXEDIGPLQLVWHIRW PR Q

&HQWLI@ED VW HXUUR SOWHUQBWYRBRDEG PLQLVWEDMWQNHV

KWWSV _GRL RUJ

6LFKLQDYIDNDFKLD .LNXWDS]H *HRUJLYODX®QHUMNEGBPWRFUDW

EDFNVOLGLQJ -RXUQDO RI 'KKRARESWF\GRL RUJ MR G

6 W H I& W %\SDVW.KHDWURQBOLGHPMWO WIUD QW RDBQLDPHQWI

'HPRFUDWL]DWLRQ KWWSV _GRL RUJ

9HUKHEZMHEDEUHQRYLE (8 HQODUJBI@BLOMHU YAHFH O R S,FOMCHA Q D W L

-RXUQDO RI 3XEOLF 6HFWRU 0D BWMPWQWRL RUJ -360

:LOOLDPVRQ 2 ( 7KH HFRQRPLF LQVWLWXWLRQV RI FDSL

"RUGDQN :RUOBYHORSPHSRWW 7KK W DWHK D RQZR UORSU O%6D Q N

KWWSV _GRL RUJ

'RUOGDQN $UPH@BXEQLFHQG LBMYWHZ 77 REPRIGH | HFVQWXVWDL QD

ILVFDO SROLF\ KRW3® %BRN RUJ
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&RQI LI X IDIRQDO SWWHP RGRJ\
$ ) LDP HZ RWN IRUS QDO ] LQJ
&RP S®{ ' \ QDP LF 6\ WHP V

$ XVKRU1 RVA

1* 2 8 NUDLQLDQ &HOVHURI VIKH ) XVIKLH
.\ LY 8 NUDLOH

&RUHVSRQGHQFH FRQFHUQLOJ VKLV DUME® VKRX TS EH
DGGUHVWHG VR -YDQ 3 HVIKDQ\ FK 3FKLON 6W . \ LY
8 NUDLOH

KW8%V RUHG RU



$ EVALFW

7 K HD U W D EGH NWKHIS\Y. V W H P FOQ. R L MWFIRAB-LXRIQNB W R DFK H
D QD O\FIR®PB GHQ D PN WHE@NVR FY DIOH Q PIBY W X B DHQE H V
SDUWLIFY P BKD W KHYV X | | L RUBIQFN DU @ R\GHURD/$IW X U L
LQWHUG H S HPQ G MQ FQBWHI X FBQEPHM JEHEW Y [7ZRWUD/X W K R
SURSP¥RYQILJXU D MSRROWIRDKGH V F U LRSISW HR@R PEHOIQMVR G
UHILQHID O\ W REDKR QW RXRRBVSHE RO D ULMQVIYRIGWR L
FRQILJXUDWARKUJHTQAHD UWY K& WW DWW WHHDWHYRDIWY K H V
FRQFHIRWWH Y HDWOWQ X F RKHBORRINMGD G L W H R/ BDGN\G
GHPRQVWKBBSIL ATV RKQR W KHLUXOUR V DLIERFAE DRF H V
DQDO\VKM SURSRVWIBPHZRUINWKHURXQGZRUMNXUWKH
WUDQVGLWFH SOD ERHO W H U VRH B WILE RV RBXQ L WE IYHHQ F |
VIVWHPV WKHRU\ DQG DSSOLHG SV\FKRORJ\

.H\ZRUGBS8LVWHPRRIR 1Y X UDRNRFQ@ VIRQD DVWKRQDPLF
VA\VWHPYV



&RQWHPSREDHQB R U HDWOQFRXAQWHLY L W IRWWR QG L W L
DSSURDFRGHIW F U IFFRRSQIHI\Q D PV W HPW KWR F VIFQH Q F F
GHVFULSW L YBRVGRPL Q\BAHADHFNPDQQ /DWR XU

D O O R WLKGH J L V WVRUDKMIGRRIFEK@IRMO Z BI\8 O D VOB O L Q F
G\QDPLBWKEDW XFDLE @RHE/R J Q L WWKHEE HV SMIKD LI LF |
SURJWBAMFRY HUHFRIDV R E U DR BW LYQ BN R O X WS B R FHUM \
JULVWR@DUH®RPSVRERVFK WKHWMDIDRIFRKHUHC
WRROV IRU DQDO\]LQJ PXOWL OHYHO DQG LQWHUG

& O DV WPIRFDHOV\V W MWK\ Q N6 B UWDODQONDGRZYV DQG

FRPSOHJKWRIRULQ OLWFKHOMKLJIJKOWIIHRSRUWIQF
HPHUJHEXBH RSW R YRGH | L F LEIHWWHDIRGS Bl G\Y\R_FFIDEX R D U
ZRUN [ZQ YWKS H FILQIWH UWAQHDYHEVWUR YR QM LVWHPRORVL
HPH UKW FoXH DAGR/QR Q W R O R QIEFHDADD PR R Q V L ©W € O¥R WH
GHVFULELQJ ZKDW DFWXDOO\ RFFXUV LQ UHDOLW\

2QH.D\WR G G WHEW LIVW\RQ W U RIGIX E 8 B G\Q.\X DOWK/D ®/0O R Z
SKHQRPWMRHES HV F UQERGQ\QV H UPIR E M HRE SWWR F HBAION R
WK URW B DWHUGHS B QGWDFERQ | LJ X U IDW KRRYWAH W
S UR SWYOH/RI W KHR W LRRFQR/Q W@ R BDSV S SR IDWH Q WLHRFQW R L
FRQILJXUDWSLFRH J HY@RRM[ D P SIO® VKR W K H DD ERRVQ W R X
FDBH HV F IDLEHEF X LBHKO@W OR ®E® W B LHAHREWN LR 9 Q QLR Q
QH X UR V PLAH@ WYV H FWALGHR® IAU HF RW Y LWH WY RIXFIEWR F L D
SURFHB WHRHOWH U RFMRQIQ L OW U Q DWH VWY $HKIH H B G
SRVVLEOH GHFLVLRQV

8Q O LMNHS URDEKRIFS O MEMWHREHW ZRBEIFRHZKLFXULPDUL
IRFRQR UPDRG DWGLPXODWDROEEVALOOBDJIH  WKH
SUR SRV EBH ZIRUWU RGKIEIDE B O \VAQLLF®INQ W H UGBIN FH DS V
WKBBEHD S S OLLGER WKK H R U B VD 6DQISWU D F H® Q W H BA\H
W HQ \LMREG H U \DWRRR @ QV KSK \ V LFIDQ@EHHDOR DS R W H QRUL T
WUDQVIRUPDWLRQ DULVLQJ DW WKH ERXQGDU\ RI



7KHDLMRIWKD WY WL YIRHX VW IKGH FH\RIVWAKIUDPHZRQW R
GHPRQVMWWRWH W HP @/ L VRADO N Y\ H[@®P SOHRM LITHUH
GLVFLSQUABV\FKR/SMHRHXURYV DIOMRFHED R F HAMHWK H
DUWR FOM VUXWWER Z DMKER U P D \R IDR @ F D E YOMEBHW KR G R O
WKBWQ HG X\FKIHD EHW Z IBH Y F U LLSQ\A[B Q D Q DOWLKRAQY XR5I\
FRPSOH[ SKHQRPHQD

[ MM DXUHS HYLHZ

7KR/ W XREFRP S MY W KBNO R QWU D G E WILR I RED W XARFQ D (
D QIGX P DUF L H QEBRHO/D VIWA\LVR/DWR Y R UAR @ H U W D O D QO DW& H
IRX QG DMRIDR B § HYJLDVGRRRU J D Q L IDAMEORMH U UWRW WD R § ¥ +
UHGXFW[B QDWW WLWEMYHORRBRMKJMW DRBEEDEHRXQE®
WKFHRUMNRY OHDGRZV ZKRHPSKDWW{WEE\R DP DO K H
SRVVLELOLW\ RI PRGHOLQJ V\VWHP EHKDYLRU

Q WKHLHRG FRPSOHWWMXG(LHYRULQ KLJKOLJWWHMH C
LOQWHUFRQ OHFASHG @KW QRPHQMHLWFKHO®IIHUHC
D@®FFHVRYEOWLIPHEFKDQRMPWUJH@REHO| RUJD Q@LVWDRV
VS HBL\DWHW RR R LW H U FOWHRE UDWRLG HRIQO LQH
G\QDPDRG\QHUJHWWRMR EX,FBGLIRIDQBE6WHQJIHUV

GHPRQVWWEKBDWMBEY R U GIHUM Z R V S HRAWKHPHS U R FMK VI W L C
DWWHQWLRQ WRZDUG LUUHYHUVLEOH SURFHVVHYV

JQFRJQLWHLYH P UHODKRPSVRQG 5RVFK HPSKDVL]!
WKWRBHPERGLRAGMEFRQVWLRMRMQRIQLOH)ULVWR Q
JULVWBQUGHKWULHY SURSRWKHIMHHD H B L Q LB I1\L Q.
PRGHROEUDLQQFWLR@®GDSWDIWHRES S UR DFWKRYIDG H
IRXQGDRMAGH UV WXQG/LLGIUHRFHNAKH\EIQ W H U G H DHITG |
IHHGEDFN DUH FHQWUDO

6 R F MOKOH RAUDLYEHD FIRQ W U MERK MVHA/GRAR R P S O HY LAW\U DHTS

IXFNPDQQ GHVFUREHBIOD ®MWR Q VW UXKWN BAIQUFREX J
FRPPXQLFDOWGRWHUDFEWRWRXU ZLWKEFWRU 1HWZF
7KHRFRQFHSWWEK®GR FIDEM HWZRUWMHODWHRZUNPDQV
REMHFWY DQG LQVWLWXWLRQV ,Q QHWZRUN VFLF



$ / %DUDEEVLV\VWHPDMQE O WENEWDWSEUWE AR W DM\ H
V F D@HHW Z RWKNR/Z LIQRIZK X E'8 U H | H U B @ W IDIF GORHEPVD CROGD
HITHAWYO DIREXVWQBWKWQHUDEEEBLOM\IKHQ SURSRVF
VWLIPBWXQLY HRRU®GLEPBWKBQEHWP R QVWRMMQ®LU H
VLJOD@EWL VW U IVEXWHB\D DD JH FRROHU DMWY RRKW W U
FRQWURO

2YHUB DLV WISGU R KE B KOWKKEME KD U D F WRHALRLP/SABLAR\W H P \
RSHQQHRNWUJIJHQIHE! RUJD @] QWWREGUD P LSFMWV KD P H
W L P\W K HWBIO D RND FR K H UHRFW E X& L QW H U GHVYFHIQ RW L |
G\QDPLF FRQILJXUDWLRQV ZKLFK FUHDWHV WKH C

7 KHRIHAADO) WP HZ RN

7KMSURSRVEBHZIRQMIXRUNILDE B O \\QLAKEBMNHER VVLE
WRVGEMLEH FRPSOH[ SKHQRPHQD DV PXOWL OHYHO

7DEOH
&RQFHSWYV

, ([ DP SGIRI
&RQFHSW HI LOMRQ SeEaEG
$ EDVFIRWP Rl
3R GLLI HIHQWDWRQ \WDW BEEION FKDQIHIQ
DU FUHDWMV WIQMRQ EHVE HHQ|  VRADAQWIMWRQV
RSSRVQI WIQGHQAHV
$ GLHAARQRI
REVHUYDARQ RUDQ
$VSHFW DQDOWDA DAHANDW RGO DVSHAVQ
FRJQMYH SLRFHWHV

P DNHVD VSHALIE MGHRI
D SKHQRP HQRQ YIME®!




([ DP S®IRI

&RQFHSW ' HILQMRQ SERERRG
$ UHFXUHQWKQR
S ROVRXU DPARQ RUUHDPARQ WDW | 94-HKDYIRUIDCFRQWRXURI D
QURX IRWP V ®RFDOMIELDN QD | KDEIW
i IMP
7KHG QDP IERI
| RRS | HHGEDANWDWHQUXUHY | (P RWRQDABRS Rl
VHO P DIQWQDORH RU DQY LW DQG DYRIGDQFH
UHSHWARQ Rl AWMV
6WKPXLDO
HBPLQ“'“'LG' S 'WQSI QFHR /| SRADCFRYIGADVD
&RQI LIXIDRQ HQWWDNGHVRIE FRQILJXUDARQRI
WH RUDQ] DMRQRI
LHDMRQV Z IWIQ D Z KR®! QDUDAKH,
I HG
7KH GLLHPARQ Rl FKDQUH
O HEVRU WDWGH LOHV \WQGHQAHY | 0 RAWYDWRQDOYHRRULQ
1O WH GHYHRSP HOARI D | QHXUREHKDYIRWDCR, FON
FRQILIXUDWARQ
$ SRWQWDARU
WDV RUP DMRQ \WDW 7HOMRQ EHVE HHQ GHMLH
7HOVRQ DUVHV 1O WH IOMDPARQ | DQG SIRKIEMRQLQ
Rl SROUMHVRUZ MWIQD | SV FKRWHLDS)
FROILIXUDARQ
7KH DSSHDUIDQFHRI QHZ $ O W p
TXDOAH QRWHGXAE®! ADOR
(P HUHOFH R WH SLRSHIEV R DUMQJ ILRP ®FDO
LOMDRARQV

LOGIVIGXDCHBP HQW




7KH¥RQF HBWAQ QW H U F RO\Y ME@PHIGFR Q WRXIRWB RR S V
ORREDARUPRQILIJXUD@M R Q EIHRAZ B R Q D GLHNV L ®INFWRR U V
SRVVLEOH FKDQJH DV LOOXVWUDWHG LQ )LIXUH

JLIXUH

&RQILIXUDWLRQDO +LHUDUFK\ Rl $QDO\WLFDO 8QL
1RWHKHLJXVKR IWKKL H U D UF K © POV RRB/ISIROD WIHVD\V L R
YHFWRRIQW RRWIRBRQILIXUDYEHRE UJHDAMKWRSURSRV F
DQDO\WLFDO IUDPHZRUN

, QW KZIV\D @ Q D O \WARLFFIDEOX. B Y WAD E\U KIDRVGIFOMBAL | | H O H QRAO V
UHVHDUFREKGRKURSK\V LR BRIMEDLD 0% DR GLVERIFR V
LOQWHUGLVFLSOLQDU\ DQDO\VLYV



KL OW K HD/GID O\ WQ E®NIR Y GG HL Q LIVQ BQMB S5O L F DWKIHR ¢
HSLVWH P R@RVH F R IXRODFHR\K H UFHRQWVAK HIR O O R X/IHFIV L R
RXWOLQHV VXFK DQ HSLVWHPRORJLFDO FRUH LOO
(SLVWHPRORJLFDO &RUH ZLWK H[DPSOHYV

&RQWHPSREDHMWOBFFHHDWHSLVWH P RRORMPDY \PLRFEOHR IV
NQRZOHGRBFIRQGHUNGQGDPHRWRDIOY V X | | LIFRUSG®IWF ULE |
FRPSOMH{OWLDE&®BMN®D PIKHQRP HR®BL UL FLR/MN H

UHG XNO R Z O MERIHV B B ®BIF WHAMD L\G B U D WKKHL G GVHVQU X F W )
EHKLWKEGHPDW LR QDIOMRPUWHY .DQW U H OR.®GDV
SULRBKHRHR MW & R RRD W WHLHD W U RFWDHFD GIRQ\V W U X F W
3LDJHW YR®ODVHUVIHORS K D WIR FVDOH H PEDXQM. V N \
VOLGIQQUR O D WIQMR/WVEQ O Q H ZW WROQW R O R WLLPOFGNKOHWHHV
DSSURDEFHKE® GDUWQN 2B QEBD Q MFFWR KREAR P S O H [ MWK H
L W S ®RDR X O W DS HIKDHVG E G FOND P LLFQV®/ KHP H U J HRI B Z
TX D O L\@MHM G L WS R\OW IOP RORSOSH[R F HYVBNVF URDBG
DVSHFWXDOO\ LQ LVRODWLRQ IURP WKHLU LQWHJ

3 ROUW DVWHIRXQGDARQ

3RO D UWWKED VX G IRAG LVW L QOWH\R/QLRWD QL I BWRY L WY Y H
QHJD\WDHHFRKDIUBD®/ R FLBIW\HHGRFHF X UHXURSK\VLRO
VIVWBPRUJDQWKGEBRRISRQFHMWWULQJ DQBRJQLWL
L W VLRXOW U X FW KU RBES B R V L W YRLQ&W U D X \B8\R O D WH Q/N U D W
WHQVZRIQFKH U DRV KWR X URFIIG \ Q D PWR D Q V | R UTRIDVBILRVQ. F
HSLVWH PRODHROWK[ D P S@H S D UDXWB OW R H F R J Q/LK] HP\D
XQLYHUVDO RSHUDWRU RI NQRZOHGJH

7 HOMRQ DQG 9 HARU

7HQV ILRAKSR W H QRABK D Q WHK D WL MIHRVB R O D U) RMLQAMMW R Q F F
ELRORWS S HDQWYED O DEHAMZ KR PHR VIWIDA LS W BWQR® Q
LEV\FKRERWMZ HHODW U X% RZOE\ 7HQVIGRI®PDQG:
UHVRO XKILASM R G XOFVHH\F ¥ FOWG L U H PWIB G V | R U BHDYARLGROQW L
Y HF WRSBHDDWK L I WR'EQG LY VE XY OMRYOTFARR SHUDREZR §
&ODVDESSD® DEFRH QWK K5\ 8 D PILE W\RR OYDMUH. GZEKQ D
WKH HSLVWHPRORJLFDO FRUH HPSKDVL]HV WKHLU



& RORXW/DQG/ RRSV

&R QW B XY F X WH TQUHRIB AW [RRUCHD F W QRIDX/U R V WIKHEQUAHH
QHXUBOWEK RMWSHDRWMGYBWERQ LQIYHU\GIDWKBUH
KDELWWHY KHQFRQWRRBWHHRUPHHGEDRRZ3NLFK
VWD EL\WIWHPBUH B RGIG LWKRIQIKHU R WBHYD WAFFOQ P D W
V\V W HPRNO WILFHIH G XBHNM HFWQFUMED URLRQBFFHOHUD
| X U WRKHHQW |38J& ,QSV\FKR ®ORJIL ®W DGR/ RL G 2 REFK
LOW X W LQ I RUF[HHME&QODUN6HF N 7UDGLWHLRIQDNH PR (
U H J L WX AR ¥ OHR/F EQX /D Q Q ROWY H WJKDHWRDIVD RH Q HE\ DO P L F
IUDPHZRUN

&RQILIJXUDWLRQ DV RUJDQL]DWLRQ

&R Q1L JX UDHQLARV@NW U X A\@ YWHDAS H SRHIQGHHRITF@E N O D W L |
L QPDUNHWAFO XEKHEQWHUIRSOESSGHP D QG JXODMNAR C
H[SHF W D&\PLLRAKY L QELRORWW KPXW XDHS HQGRHIQF
RUJIZQW OEUJIDQMHRIWDODQIRQILJX LPIDW HEEG V VWRO |
GHVF QM X3WUBXW KHHODWLRQ@BIDZKRO&RQYHQWLF
DS S UR MFHK®I®/ U N R A VWHH/S D U D W FINEVQQI L Y HOURATR@Y K H L L
FRPSDULVRQ

(P HHQFH

(PHUJHRWHIHS S H D RIDQAHA X D GQLRWW G X FALIE@HJ R S HRIIW L
LWRPSRQBQWR/ORGHARQVARPBE R P O HRFUA DYQH. TDUN VR Q
IURPLP SEHKD Y URGBIO GLY D@WWY® OGREDBIVRQ ,Q
WHFKQRYYRI\NGRPF UG VHPHUMRKURWKE\QDPIRAVRFLD
QHWZRBXWRZLHFNL7UD G LWLREHRDW HQ W H HPWHIMH Q F
PHWD S KRRIUDNDE [FH S WIDRMW K D@®U H J XRYOWF RRHVWHP L
LQWHUDFWLRQV

) RUP DO} DARQ SUIR\GHW
TKHHSLVWHPFERINDRMO UHOHVFU LSMOEHRUPD AALW&

FRQWHP S/FU B QVWRRIBFE R ORHV F FIREH 1J X UDWH @ QMRQG
ZLWK ORFDO PLQLPD DQG PD[LPD *KULVW



&DWHJIWKHBWR Y LDGAHVQ J XIRIPIDSSLWI D Q VD YERQWD W L
$ZRGH\ 1HWZ WD QMY WR@ODR FOIRR KV POR FIVQ X FW )
%DUDEELVIL\QDPLNY® HPKHROORREE HOLQD EE KD R G

WUDQVUWIRREINMU RIDWJ KLEHPR QV W K8 KMHQYR PZHQB K

W U D G LMSLR/Q\DHP B G 8 WIMMNAWR O FWER.@ W H J UQWRIRGK H U H (
VFLHQWDPLHZ RKH SLV W HP R Q BUBH \REER O DWAH Q WLHRFQN R |
FRQWRRRBSRQILJIXUDGE RIQU JHOFE LNGID VD ISS® DIEW H

HQDBANKEHY) D (RIFRW S GIHD P SORIWD VR O B WM/ & HX.GOQDP L F
LOWHUSOD\ SURYLGLQJ D IRXQGDWLRQ IRU LQWH U

5 HKAVDQG $ QDO MV

7 K5 UR S RWHKIKGR UIR\EHEER DD W H VRVE SL OVRHRNH [ D P SIQUHR\P

W K IGHRHP D ISV VF K R W KQHHIXDUR V IDLOYERFE D R F HAKWHAMID P S O H
GHPRQVWUEBRWHHR W KBIOD Q D O \WRFDEXRBH YV F UL 6 WU
OHYHO G\QDPLFV WKDW DUH LQVXIILFLHQWO\ FDSV

3\ FKRWHIS\

QS V\FKRW K HS/DSFHA QRHA/ KN-H S K H Q R PLAUGHTF X UBLHHK@W L R |
DQBPRWLRDW OWMKYVOWMELQRESQDPLOYRWV Q VW DQFHF W Q
IRUPORRI¥WHQYLRQRLGD QFHMPSRUBGXFRIMRHID VAL R Q
UHLQ IR U RHIDP/HRQ W DGV RIW KR Q F RIFVRYD WIRXER R® OR Z
WKEVRFWEWGHVFURLWRRBQILJX U DRKLA® KW H Q \EL-R'QZ H H
GHVLUH DQG IHDU GHWHUPLQHY WKH EHKDYLRUDO
% H\R WGGH V F U IRSWVHERF)D W WHIOH U D 2 R XRDLIBFH. Q WH U BV H \
DQ QW H U Y\M QWKLAER WWKKY-H FWWR W KFFR Q I LI X YRWHL R DS OH
H[S RV XWHF K Q LRTUFKRV Q L W HY Ui D PLLGW H U/WKKFEAO\R VOHFGRFS|
DYRLGBQE®W U R GXE LFRIQ W RXENK D Y DFSI$ U RICCAK WHD Q
ZLWKG U DR IIND WHER Q | L J X IRDWKMR QW WRS-R O DRJILMD U

V D | HW\H E D O DQKAMHGE) \L MRHOG L V W D IQEQW BAGU D M HEFWW R B M \
SRVVL.GWKLNQWK H U D BAWEREWRRMH U V/X\S S VHSW ERW
UHFRQILWXH®BO'GHUQLHBRGELQWHUDBOWDRBWRIKHPHUJHQ
IRUPDWIDRQEDOLWOMDEBDSWWOMHUDPHZRKKNVYJIKOLJIK
KRZQWHUY R D @HXREGH U \DWRRE ®W\D R FFIK® Q EN W K LL\W V
V\VWHPRGILJXUDMNHRPHW JRXIWFRRHWMH J'DPDVLR
5XVVHOO



1 HXWIRVAHHOHH

,QQ HXUR V BPLM\WY ABVELR BV F UIDLEHGE X URU) E @ BDF R Q WVR KW
IRUMVORMARISUHGLVW WRUERNLRAMH V R XU FHMACKIK HHHQ H U J\
SULQFDEBDWWRQ)UIRMBDUUGHIULHYV WK HVRRSINVG H

LOQWHUDB®HWKIEQR M®W¥ H U VWD DQ WL\ | D'W HFRR®D FRBWH F W R
VKR ZWKGILUHFRMER R Q LIV W W H QWAN. RIWELAWHH Q VELHRWZ H H
FRPSHWMWQLRXNO D IVZQW FEHQ/Z WMHKGIPKLYUR Y DEBDW RW

PRGHORRIQLWLYDIP QRIV\G LV F IV MAREAK W\FRQILJXUBRM L
W QVLRSR UW BMXWHHW H (GNQRODBY KRB P H U JHROMD L W L
PRGHYV DULVH WWHRDIBKW MRCHRIQORFDO QHXUDO ORF

6RADCB URFHWHY

6 RFLFORD | OR FWWQ IRDERQILJX URMISBS@YQ D U U D YWDLFYKH \
QD U U DRALMRZ QFR Q W RI¥ GW K HLIQUV H U B B W DRISQNVZLIRICF K

GHWHUSRQPWWEMDH HRM R Y HIOWR SR BHODWP SIOQ X E GLFE D W |
W KR Q I L J X RDAWLUFDGE YW OR@RG HU Q L FEDMHRG!BPWH J H Q
VR FQB O A\KDUMHRWH G X X E DWMERI@H KX VIRIID Q D O \RARLGDHDS \
PDNHWRVVWRMYFKREHZIXDOEWRIFHD®IH GFBIULMRP

WKHQWHUR PWRIERRY LWYR®V%HUJHMFNPDQQ %DUDEE)\

6XP P DY R 5 HXQV

$FURWNUGHH | H GRR@W IL@\D W K R 2K DRV R IW KFHR Q F HRI W \
FROQWRRBBHQVAR®ILJX UDQEHFOF RN H\E RV V WERDHH FU L |
FRPSOSI{HQRPBY®XOWL GHYBPVWWUXFWKHWHURFHVV
FRQ VL VOHHEREWRH U JRXQWF REPGINX W DRRH ) LIVR.G HRWY R F L D
QR UB W K BIVQ ERMWH B @/ RV KHX IR IW K KBIDUW TAK\LIVQ F U HADR/HH \
H[SODQO®RWZRRID QD (D YEV H MRS R U W R QU WDLVQRUH J U D \
DFURVVFLSTKH HV ¥®QY MW RHH O H YRDIXFHVE HYH O RVSKLHD
SURSRVHG YRFDEXODU\ DQG PHWKRGRORJ\



& RQFOMRQV

7KK W XGHP R Q VW K\D WH LOWLLCRHIDUO B R G FUGHPRADHOQ/ X | 1 L F L
IR W KGIH V F U LFSIWR RROR O W L DK GIROPBIFDS WV VF K R W K H L
QHXURVFRLOQ®RASDE ¥V HK/HS UR S RAVRLE U DXV LIR@P® ZR U
DUW L FW® D RMHEBEKD D O \VAQLLRAFER Q W®R R B8/ S KSRV D WIHWW L R
YHFWRRIQILIXUD Y&RBIUJHOBNHWSERVVIVERBRQFHSW XI
G\QDPREQWHUFROWHPWKGRKUDQVIRU®DWENIHQVLR
DQG IHHGEDFN ORRSV

7KHSULQFARBQW UL DX WRRIEH Y HO R KPBIRRK H UDHIDAD \ W L
YRFDEX@ILWW H U GAFYUHSRVER® S OH ¥V WHAPR J H \& K\HIKW V
DS SO L AOWK BB WA RFFIM, Q¥V\FKR W MK B P H ZRQMNU L | |
UHFXUBW®WVD Q[LRXYRLG D@RELIKOLVWWBWRUONKM L L
UHFRQILJX'DPWNVNRR 5XVVHOO ,QQHXURVFLWDRSEW XU
DWW H Q®AIQRD@PIDBA K L 1 WARQQI L J X U R WALHRQVE HR\Y Z F/RVQL P X C
JULVWRQULVWROQWKWULHYV ,QVRFS&DRFHWI[I$D KRZV
HPHUJBIRWRP Y LVRW KHR Q| UR QRVM@DWLIRIW HYHMXIFNP D Q Q
% DUDEE£VL7KHW¥B VHOO X WHIDAAU HH '8 196 Q HRZRRI® G
LOWHJUDWLYH SRWHQWLDO Rl WKH SURSRVHG DSS

$ WV KHD PWIL PMHKSHU H VDHIOD/O\® L R LENIEMB R Q F H B\ BIDAQRDAW X U |
)XW XUHV HBKR¥J)SDABSLUYLPODG GWDRR@I D UGB WBW V
H JFOLQUABRRIGRUS R LSX E GLHFE D WRHWP D @VIKIW DPHZ R U
ZLW KOV KHP PWGHDYB[SORWMN SO L F DELROO WG X FDW L
DQGQWHUGLWWEGOWBIN\ W KMHU WS RYHW MWRQEEDQ QLW L
VWWR ZDPR UHQW H J WEWH R FIR P S O/NY W FBRAR Y L & R QK

YRFDEXODU\ DQG D PHWKRGRORJ\ IRU IXUWKHU Wt

0 HKMRGR®RI LFDOH SSURCHK

6WXGVLJIQKH UWWDMNHIWR URIDWKHR UHW L F D/@QV AR WK\ \
HO H P HRQMOVO X \VV WA IV WY BAMDH. . W FE R Q V WOURRFKNH UDHGDDAD \ W L
YRFDEX@GLQW HUGHVFHOBIWRRYSBHKHQRP FARDWARES
DV S ISRW DWHWYWLHRFRQFR Q | L J X UHPVM IUR GBI H P R Q VLWMI/D
RSHUDELOLW\ WKURXJK SLORW H[DPSOHV



6RXUMHI6HOHF®URWHWKHD LW H WHW MUREP ELDOID VD DED (
FRQW H P ZRUWINGY \ VW WKV Q NFIRPS O H[WW GIRID L WALYHHQ F |
D QGR FWXG RQKF O XN WU RM@HHWLDL Q | O X H@/MKHH V S HIE\W DY5H
UHOHYBQBM HUD@HYOHYPY W KR G R @ R L WX VO\®LQQ J
DQDO\WLFDO YRFDEXODU\

2SHUDWLR QDRILS] R QRRDY FE R Q F H SG\H | L QHKAU R XD KW V
IXQ FW.QRHV F UG EQ QB LEMVS D DLRIHH O DMR\R IBHRWD F HOSQNGY

DE U LHH[ID P SKOBIS S O L FDRMHLLRDP H ZIRW\WN D EFOR.QY & H FVXLAXY V
FROQWRXRRSFRQILIJXUPRORQLIWHNQVLRE FWREKDQJH
HPHUJHQFH 2 DV WKH RXWFRPH RI LOWHUDFWLQJ |

$QDO\WLFDO 3URFHGXUH

,GHQWLI\ WKH OHYHO V RI DQDO\VLV IURP QHX
'LVWLQJXLVK SRODULWLHY DQG UHOHYDQW DVS
'HVFULEH FRQWRXUV RI UHFXURRW JORRW HEQIH K
SHFRQVWUXFW WKH FRQILIXUDWLRQ VWUXFWXI
'HILQH YHFWRUV RI FKDQJH DQG NH\ SRLQWYV RI
$SVVHWPHUJIHQWBWBDOLGOWHU S UWWWDRRBRGBWD UD E
FDVHV

([IDPSOHDQG7KHLBROH3V\FKRWKHD®[E\HW\ DY ROLRFEQ |
QH X UR V F D WQWHHQPWH & I BW. RIHJ HHHQ H USJV L Q F IDSID8HR F L D
SURFHWVRKVL J X URD RBISARRY LQIU U D WU MM MIBWL O O X VWRJID W
DSSOLF NEEUMMRW OO WPBQU\WXEXMD O LGODRMHLGRIRUR
WKH YRFDEXODU\

9DOL A@LQWAL P L W D WBMR QN @ JOWIR Q V L V R/FHIDENMOAQIBUAR F H G X
D G D S WDIFEUJGRNAW HICPVDWY LR @ EVHRFHDUJH G BIMHER UP D O
PRGHQVKZRU W K HDWBHO D QIR R)GU WAKWM D HP\S L UYLLFDLOGRQV L |
GDWD FRUSRUD PDWKHPDWLFDO IRUPDOL]DWLRQ

(WKLBPDGW\O LXWGEHOZ®HMDP SDUSW H V HA WHE K WV R Q
GDWD DQG LQ JHQHUDOL]HG IRUP



5 HHHOAHV

$ZFKGH\ 6 &DWHIJRWKHRU\QG HG 2[IRUGB8QLYHUVIWHVYV
KWWSV GRL RUJ DFSURI RVR

%DUDEEWL / IHWZRUNFLHQFEBDPEULGJSQLYHUVIBWHVYV
KWWSV _GRL RUJ & % 2

%HUBHU /XFNPDDQ 7KIWRFERQV W UKIE WD & PWAH D QWIKVHRIF L RPIR J\

NQRZOHGJH $QFKRU %RRNV

%H UW D ODYQRRQ *HQHVDMMCHW KHR R X Q G D VBHRGI\D R DSBS QWF BIRRIHV

%UD]LOOHU

%RZOE\ $ VHF EWDHID UHQ WDRMKW D BE B B8 DVORXK\D®H Y H O R SPOHVQ\W

%RRNV

&DQQRQ : % 7KH ZLVGRP RI WKH ERG\ : : 1RUWRQ &R

&DSUYD /XL\BL/ 7KH/\VWHWPNZIOLBHX QL I\LYQY L&OP E U LSZUH HU V L\

3UHKWWSYV _ GRL RUJ & % 2

&ODUNS %HFES 7 &R JQ L WLKYHRQ\® K HUDISQ [L HDWQ\GHSUHV VL]

&RQYHUJHIQF®HXURELRQRILFPIDHQGY&RIQLWEYHQFHY

KWWSV _GRL RUJ M WLFV

'DPDVE&R 7KHHHOR QK DKD S S HRED QP R WILR/QGPD NLRIFRQVFLR XV Q

+DUFRXUW %UDFH

'"HVFDWBWHY OHGLWDRMLR§KLORYVRSKW W L QUKDE@&D P E U LSGIHY HU V L\

3UHVV 2ULJLQDO ZRUN SXEOLVKHG

JORULGL 7KH SKLORVRBIK\LQIRUPDWIRQG 8QLYHUVUHVV

KWWSV _GRL RUJ DEFSURI RVR

JULVWRQ 7KHUHH HGHUDFLSQOHEMGWRHRDWSBINLHEXURVFLHQ
« KWWSV _GRL RUJ QUQ

JULVWRGDUU  GH UL MW 7KHIUDSKEBD®MOSHRSDIJDWORYLYH

LQIHUHQFH 1HWZRUN 1HXURMWPLWSFH GRL RUJ 1(71BDB

*KULVW 5 (OHPHQWDU\ DSSOLHG WRSRORJ\ &UHDWHVSD

*ROGVWHLQ (PHUJHO®MIFRQVWUXAMRQ\EGVVXHWWHUIHQFH -

KWWSV _GRL RUJ Vi HP B

+HEE ' 2 7KH RUJDQL]DWLRQ RI EHKDYLRU $ QHXURSV\F

+HULQJ 2 X WO RQIWWK H R N KGIL IKMOQ Y H +XUYLFK -DPHVRWQD QV

+DUYDUG 8QLYHUVLW)\ 3UHVV 2ULJLQDO ZRUN SXEOLVKHG

+H\OLJKHQ 6WLJPHI\D XQLYHERROG L QTHEKP@ L VA I L Q L WDLRR®

FRPSRQHQWYV &RJQLWLYH 6\VVWMPNVSSHVBRU KU « M FRJV\V

+ OOGR¥EOHIOVRQ 7KW XSHURUJBE@EHPHNDH JIDXFGW UD QRHQH

LQVHFW VRFLHWLHY : : 1RUWRQ &RPSDQ\

,QJROG 7 ILQHV $ EULHI KLVWRU\ 5RXWOHGJH

388& &OLPFWHBQJH 7KHSK\VL¥DIOHEBNED E UL GIGILY H BNV

KWWSV _GRL RUJ

-DPHV 7KISULQFRSWNVKROMRI® +DUYBQGY HBWHWAU L J LAROUN

SXEOLVKHG

-XDUU${UR '\QDPLE@WFWLR® HQ VEHK@IDNRBRPSONYWHBF 3UHVV

KWWSV _GRL RUJ PLWSUHVV
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.DQW SGULWRTSOHUHDVRX\HU S$ : RRG7UDQ&DPEULSIHYHUVL)
UHVV 2ULJLQDO ZRUN SXEOLVKHG

.DXIIPB® $ ZRUBE\R GG \VLAVHH P H U J HQFEHR O X WRUIR DIH IR U G
SQLYHUVLWW3WSWYV GRL RUJ

. XKQ 7 6 7KH VWUXFWXUH Rl VFLHQWLILF UHYROXWLRQ"
/ DV R XobJ 5HDVVHPW®WRE LSOO Q W U R G WRRWFIWRROU * Q MWK ZHARINR U G

8QLYHUVLW\ 3UHVV
/«YL 6 WU XVV 6WUXFWXUDO DQWKURSRORJ\ & -DFREVRQ %

/ RF N-H $QHVVWIRQFH KXP@XDGHUVWDOGLGGLYGFR[IRWRLYHUVL)
3UHVV 2ULJLQDO ZRUN SXEOLVKHG

ODWXUPGD 9DUHOD $XWRSRLGIFRYQLWEKROHD O L FOWK®RIQY L QJ
5HLGHO

OHDGRZV ' + 7KLQONLQIUL® WUVWKR®VSHD *UHHQ 3XEOLVKI
OLOOH# 3DJK ( &RP S OMG DS WIWMHISOY QWURGWRWPRBRXWD WL
PRGHOV Rl VRFLDO OLIH 3ULQFHWRQ 8QLYHUVLW\ 3UHVV

0L W KB &RPSOH[$ WYX GHBRXBSGDWHG2[IRUGQLY H U3ALKMAYV
KWWSV _GRL RUJ

ORULQ ( 2Q FRPSOH[LW\ +DPSWRQ 3UHVV

1ILFROHVFEX % ODQLIHVWR RI WUDQVGLVFLSOLQDULW)\ 68
1RZDN $ (YROXWIRQDBYFS/OR UWRHBT XDWR.RQMDUYBQGYHU VL)
3UHKWWSYV _GRL RUJ M FWYMN YV

3LDJHW 7KIULQFRBBE MWL WHP:RORIW UD Q3R XW O HGHIMTD X O
2ULJLQDO ZRUN SXEOLVKHG

3ULJRIJLQHWHQJHUV 2UGIRURIFKDRDQQWHZG LD O RILYKDW %DH) W D P
%RRNYV

5XVVHGO &RUIBIIIHIBWWK$—IV\FKRORRLQ:\DKDURFH/PLRWQSR/QFKRORJLI
SHYLHZ _KWWSV _GRL RUJ

6 P L WsK 7KHZHD RWIKDWLRARDQQ D® 8QLYHLR\1&MVL\F[BW\/2\ULJLQD<
ZRUN SXEOLVKHG

6 W U R JD W] 1RQOL@GNQDPDFMEKDRYWHK SSOLF DMBIKRQMENVR OR J\
FKHPLVWU\ DQG HQJLQHHULQJ QG HG :HVWYLHZ 3UHVV
6XURZLHFNL - 7KH ZLVGRP RI FURZGV $QFKRU %RRNYV
9DUHOD7KRPSVRQ 5RVHK 7KHPERGRIHEG&R JQLWE YHDEEX P D Q
H[SHULHQFH 0,7 3UHVYV

YRQ *ODVHUVIHOG ( 5DGLFDO FRQVWUXFWLYLVP $ ZD\ R
'LHQHU &\EHUQRWAREYVWDWORER P P X Q L FLDW KRYQ. IDINGE KPHD F K LOQ A
3UHVV
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( VKLFDOFRQVLGHUDVIRQV LQ

LOVXUDQFH DFFRXQVQJ $
| LDP HZ RWN | RULHVSRQVIE®A

| LODQFLDOUHSRUAKQ]

$ XVKRU1 RVA

3WRIHWRURI $ SSQHG 6VIXGLHV
%HQ LDGH YXVIQHW DQG $ UV $ FDGHP \ RI $ SS@HG 6VXKGLHV
%HQA WDGH 6HLELD



$ EVALRW

(WKLEQW® H LWL @\ X UD BFRIX QUMLAYGL V S HORI D E SABUHD\QVE
WUDQV SDIUWKWERHQO 8 W UKLSDSHWURSRDLQD P HZRRIN
UHV SR QM E QFH HROUMKDING U MAKRHK® W L | B R B @ 61D BHV

L QV X UPRFES$D GIRRMWHEULQ FRSMMHNQV SDBHARX¥XQ WDE GO
SUX GHWDWL P DA HRD@ H ZHRRJINR Z HQ V X W R 0N DMAMMK K RDG O F
ZLWK FRQILGHQFH

7KURXDGALH UDUMYUWES Y SHEH Q WIHIH WK LN D & M WKW K H
HV W L P DRV LIRQV X U DAYLACHE L OUWAMLQHWX UNDWDIFGIV D FAL VR QR V
WUDQV S DQIER B\ ORIEW W HEUHIIVOV Z R D @BV X G DHDK WK UHD/\R
FKDOOHKQIKOLIJWKSEQDFWILEROIL R DHW K LLAHDSR U WH.IQ J
|UD P HZHRQAR P S DY M\FIRFPIS®R Q HQ MO/XFERIRSIUH K IBQVEDR V
UHTXLUHPHQWY LQGHSHQGHQW DFWXDULDO RYHU

(W K LIFLI® QUFHL © R UBMLQH)Y DW Y\RW B N H KIRIGRE . D W H K RIOFG H |
VHRNANI D QVED YHQWSHRQW X @ BWR DHL ¥ \ K RIORE HIRWL Q V X U H

IR L Q D GSALR\W H F MIDRIERJYDY L WRO® Q | R U R WXY VDA G D |
HQVXULQJ D OHYHO SOD\LQJ ILHOG DQG SURWHFW

'HV S LSRRV H MO OOMFIHWR VWS O L FDWGR G VVWBKQF®QJ H
LPSOHPHOQRVW WHIROHZRWNWRDQ V X UPRFESD QQLRIYJ W H |
VXVWDLQBEERP WHNIGREIPBW S URY L GRIGE QV X UFRPS D QL F
UHJXODWSRIVLF\PWRHRVRWWS R QMLE QR DFROWBW IDFW L F
IRVWHULQJ WUXVW WUDQVSDUHQF\ DQG DFFRXQV

H\ZRUGWKLEPPRXQWQQIUBGFRXQWILQDQBEHBA UW L
7UDQV SD B HREX QW DBELXCELHMWYL P D WILLRRGH Z RBWRD N H K R O
5HIJXODWRU\ 2YHUVLJIKW



,1752" 8&7,21

QW KZRUBGBL QD @KHHW U DWW UD Q V SDWAHG RUQHUR IR Q
V W DEQ@IBD R X U LIV E R WWKGIR P DR IQ Q V X UD A RX QRFIEQ FL H \
SLYRSWOQWQRRUFAPISD GIOHMF UL WLEO®B/DIHIJXDWE&HQ
ILQD QIKWVD)XR D G L Y LEBX®XOWL Q FVANRHNL B VO JHWHBVI D L Q V
X Q | R U HWVLHENQ/SD W DR/MWU W B MK R Q W\NM KW K GEP® Q RL R C
L Q V X UD BFRX QHAPLHIUDNIYS D U D P FER@W HAKD S DRRVQ QN K H
ILQDQFLDO VWDELOLW\ Rl WKHVH LQVWLWXWLRQYV

7KH PSR UVRIM\FKRHLE @ V X UDRFRX I QERRAY H U V WODAX H B Q
FRP SD Q@IUHQ W U X Y WHKDQA/WPR/IF D S LFARDODD HBERBIRSO L F\KR O

D QIGQ Y H \DVDRDIMIT URD L J DIWRDED DWH HNHY R XSWRHBHAKW O H
KRQRULIQBRE P LW P$MY WRK K HILQD QUFH DROUBWI IDF IR K FEA/
K H O/GRV KIKIL J K HHYAWK LVAVDIDQ GADRY G W XOLRHF R X Q W DIELLUOQINGKS
UHOLDELOLW\

7KLSYDSWHHMR H O HHH S WVRKLHD W U L © BAM HE $ V2 \H WED © B

LQVXUDBFRXQMLF QWWIDWVOH I Y AN W MRMH PRZ FD@H

HVW DEWRFXYDWP H ZIFRRWNH VS R QIVQ B QUFHL H DUV RHD V X U D Q
L QG X WKIDWR/Q M\G G U MWVKKD\L TH W K IEFRKID® O HIgFHEX WO V R
HQKDQFHV WKH FUHGLELOLW)\ Rl WKHVH ILQDQFLD
7KHVLJQLILRD\KALKY TXDUHE WSW RIRKPSEOLFDRB®RQWLS
VWDNHKRQGKHUDRRFMS D Q HMAK LB B OR U WR §D F\RAVR Q O\
V KD UHKROQSRHALF \ K R OEBGAMR/I X O D QMRKEY R DSXEISLED F N
RIW UD Q V SR W MXAMS® DI § U RW H XOMND G RLIY D QIFQ VWD E L
DQSRWHRIWUWD®ROLF\KREBGHN H VUM OLEQDAUFH B RUAVDIQ .
EROVWHU FRQILGHQFH SURPRWLQJ D KHDOWKLHU

, QW KHX E V H TVHHRQVR RAKE D SHUZL H® EDRQ@FRPSUHKHQ!
MR X UQWD U IWQW K R U RIHIKLRHIW KHH L V VOLLAOAIH B EMWX KL V
DFFR X QI HH R F RN KLHQ V X UIDEG¥V WHZ L QWK HQS O R U
W KHHW K EKD©@ O W®& DWW X UBRAESD GIIQHR X DGWHKWDLFF R X Q W |
S U D F WIXFEHAW D BW HDVWHZAR D © SDBOBD WAV X G ROV R M IQLV
ZHZLOSUJHVBPMWLFXGROVBUIDP HZRRIWHVSRQV QDO L
UHSRUMOQLQY XUDBFRX QMA@ B PR Q VUSRI A W LVF B OR W)
LPSOHPHQWDWLRQ VWUDWHJLHY DQG FDVH VWXGL



$VZHQD Y L MDKWHR W KKWHF W ZRIQ VOX@ U DW KLEQ W U Z A BRI H

HWKERYLGHDOQWKRES OLF DR BQMRW D N H KR IOHEGGLVC
OLJRWW KHW K LFRORCS DIVK/ YW R XIX& GMKHQVXUDBOFRX QW |
SURIHVOWRURHRYHIL OGNQR Z OWHBKB O OBIQGHRNLWRIR KR Q
SURSRUBBHZRO®BI IWHFRPPHQ GCRWMRQNY HDQBRW LRC
WR SURPRWH UHVSRQVLEOH ILQDQFLDO UHSRUWLC

JQFRQF O XWKREDS KQ G H U WF RSN RWRDECHH W KILGWKUHH DR IP

LOQVXUDGFRXQ\WLIGUIDQURDGPWRZD DAPRUKM/ UDQVSD L
DFFRXQWQBHAWLOOBQNVW\D G G UHWWYHHY K ERDY L G HUD W
IL QD QFH®RUIHDQ M RR Q W UW RXRAMH ZBIO® ERILQYXUDQ
FRPSDQLHV DQG WKH EURDGHU ILQDQFLDO HFRV\V

3529% (0 9$&. *5281' $1' 29(59,(: 2)
5(*8/$7256 $1' 5(*8/$7,216 5(*$5' ,1* (7+,&6
1,1685$1&( $&&2817,1*

, QW KLHD W UZ R D RIBIQ V X UIDRFARHX QM LW DX L G SQLQFLS
W KD KD S\HUHD G X VIWVDUN /AL YQ V S D Q B R E BWUFX7\KWIVK D S W -
HQGHDWRQW X P MCKEW 6 W L | COFIRWRALEHW FOERKID O O A DWH V. G
LQV X UDRFRIX QSWLRYLBERBP SUHK HEQ¥NYH R Q@ EH/ V B MV
KDQ®GGLWL RGO OHDW K R U RRXYJHKU YR WMZKMHWU HJXOD®W R U
U HJ X O DUDRPBI\Z RVKEDMVOLE | O X RIQHAMY KERD® L G HZLDNWKM KD \
LQV XU DFFRXQWHBOW RUW H U Q D(WIKR ® B05 D UBRDURU
SFFRXQWDRWMD ,QWHUQDWOQRQBIDOIRU W QR Q GD)B6 @

(WK LFRQV L G HIU® QN R IMOFRX WS U D P DMPKMH D 1O X H Q
WKHLQD Q BIHFQ VMWRKIXBD YB SURIRXPGDRWSROLF\KRO

VKD UHKRQ®HBLYR DIG B D OFFD. DIHRVX OPR P S U H WVHKBMS K L F [
OD Q G VINIDYS\HV H YW LIDFOLV@ IR O O RR HQV V B BBK D O O iDF H-BV
E\ LQVXUDQFH FRPSDQLHV $,&3$%

20HRIWKIRUHPRWWEDOO H QJAGHWX UD RHRIX CAMIQDHILRWK Q C
UHVHWWULMEWONKYPRPED PXWNWWDEBEBY MW KBDW-XUDW
FRYBOQWLFLSOWB® LHHRZHY WK HHJH\DWR Q VW B @ W\ R/ L
PDQLSXODWH WKHVH UHVHUYHV WR HQKDQFH VKR



6XFRDQLS XOMDMLIRGD N IV® N H KRQGOI YNV WIRR D U & IKJH C
LOGXVWU\ V FUHGLELOLW\ ODUNKDP

7 K H. Q V X UID@E XHVWHIN X HHQ\D © @ MNQ W U LLFDWOHQ D\B U X P +
DQBRPS QN X UPRFW WKERR/P S O B{Q W M U WF RJEHPH \RV L W
SURYLEQ &I UDQWSDVFQR QK Q B QUFH B RIWWKV.FRQF H U C
DUIZKHI DR P S D QMR L V F\ R M B QW FROVK DL E LR WH 8 W L

OHDGLRLIVLQ | RLPHBE/QWW F L \DLREGMG HU P B@ EQ@/LLECY QWD F N
6NLSSHU

,QVXUDF@PIS D RIMMQ FR X G RO LOR AVOW HUKH/@D QD JL Q.
LOYHVWPROOMYZ WLWDNYEHO QDY X UDWDFEG XYAKWMWIRQIOLF
FDQLYWBLWHELD\GHIRQY PDN Z&H WHKIHQWHR EBRWYF\KR O
VKD UHKPDQGMUIMWD NHKRIDGRIVO L 0Q QI QY XFKRQIOLF
HWKLFDOO\ LV D VLJQLILFDQW FKDOOHQJH $QGHU

$GKHUMEBAHHIXODWPROQ\GWIXQG D P HOWKE B L G HLFOQV L F
FRPSOLDQWBH JX O DXMREHQRABBI SR VBV X UDRFSD QILRH V
O H JDLOENOIVO M B R ®/HU U R WWV D N H KRS IBHHVAUKA/ VCDAD & DMUKGHV
L Q G X \6W/D\ DE U HFRDI/YAR O YIHJ X O MVQIBRYKIFR P S O LIDDF H
RQJRLQJ HWKLFDO UHVSRQVLELOLW\ 1DWLRQDO %

(W K L\F\I D Q B D BGIVF L WH DY X UDRFRKX @WERRGHWRK D Q F H
W K B URHX O W LDYQDBKHS G U B LYWIHBLIRKIX O B RKIDRNGJ DPHZ R U |
7KLVHFWIIRR)Y ILGHQY FRPSDRYHQ YR WZKMHWHJIXODWR U
U HJ X O DMKERIBIL @ | OPHR @ HHUW KZ EW KW RIHQ V X U D BFRIX Q W |
VHFWRU

7KH,QWHUQDWQBQPKEB® U VB IWMDI GD)BEGEWHUBM JORED (
IUDPHZRRIWLQDQBHBBRUWQGRPSDVYVQABHD FFRXQWN Q.
XQGHUWFRIKPIS\R UWRDWBEB QVSBRABYQEVIWEABER S D UDLEQ O
ILQDQREIHB®RUVURPRWLQHLFDDF WW KRBV DEPHD QLQ JI !
FRPSDULVRQV EHWZHHQ LQVXUHUV ZRUOGZLGH ,$

7KHQWHUQ DW K BRMD®™ @PRIMBRIS FFR X Q W,DEPWSD FUXFLD
FRP SR QRIQW )W H U Q DG IRQIRWLARFR X Q W, DERWHVWDE O L

H W K V/F\DDOQ GROWIGR/I HV D ER @ K Q W@ROAKWE K GRYSH U DAN. MQKIL
WKH LQVXUDQFH VHFWRU



JWRLVVILRA® R Q V XWKDWFE R X Q WHDORREM H F W.IOW MAD Q & \
SURIHVVLRQDO FRPSHWHQFH WKHUHE\ UHLQIRUFL

L W RALKGHD L W6 ® WVHSAP H U L FOD\QW R XW W B KLIEHEEEF R X Q W D
$,&3$SODDSLYRWDDES URY LB WXIUIRKDGDW RH UW BMHGL F
$FFRXQWBQW D F O X\& K BBYUHD F WLLQVIKQQ V X U\DHOFRVBIR WR X J K
LVAR GRI3UR I H V \SLRRIOXF K1 & 3 $D U W L F X 0 DAFD\R@HK\D H \
UHODWRHGWHJIJBEWHFWLR/QM G HQI/Q GO RWH V VELHRIIIDYA. F
$,&39%

7KHQWH U Q b RARQINOL QD Q GLRIDANS6 % W D VRIMEKHY HORS |
DQBDLQWD,)REZKIL KD YO UR I RKXPSDFE@D VX UDGEFR X Q W |
S U D F WILGFRIE/D DFOH VW D Q GDURGMFRHP S U M K MEX L G D QRFEH
DFFRXQMQLE O D QEHB RUWQ QX IHVOK IDRDER Q V L VW 8 R U L
SUDFWLFHV DFURVV MXULVGLFWLRQV ,$6%

7KURXD® Q G HHS[\S B RRIDIW KHHW K E R D O OFHRQ HAMR Q@ALXQUD Q
FRPSDODRBXQGHUQURIVDKEH J X O DW@ G \WF RARKD SWAHWK H
VW DRBKR O LH/[\W P E Q RWMRKE RD® L G HIU@@W URIMAHR X Q W L
VWX Q G H U VW REIHYWR WRD@HH W K LEFRDQOG X BWWK D S MQKIHQ G X V W L
FUH G L E/DO HWX DW BRI HRIIM W\ M H KRQ&EUHRPR WHG SR QV L
| L Q D QUFH 5 R USNJLDFIWQ WHKRAK D S WV ORO ORHZ L G5B O XM W K H
L Q WARK HIYW K LGFIDRCH Q VR R GV S O RAWAHU D WRIJQ. BI YL J DWK B B
VXFFHVVIXOO\ LQ WKH G\QDPLF ZRUOG RI LQVXUDC

0(7+2' 2/2*<

7KLVHFWRRWOWEHMV HPURKK RIGS O R WREQ Y H V WIW B MFH
FRQVLGHU®QYV RQDEOAFRX QMY FIIXWE KEHO H RWELIRMR X U F H
G D WRO O HFWR R D W'Q D OR M WAK /G P SWQHEBH W H U P LIDOGV L
W KXW L O L FOW\W R @/ D\DWBIOADM W RRBY H V Z HOWH V ZH O O
6DXQGHUV HW DO

7KHSULP CDWRX UR M KV W XFR Q VR W MOQD QUFHL & REIMKAF O R V X
DQ® HO DMRHFGE PHQWWDRWM BQY HUNPISRILQVXUBRFESDQL
RS H U DLVYIQULIRKM. R RN VUH S R BIWRE W D LLQRBGH S X WRE O A H
LOQFOX 0B DRQXIHS R UWNXODWRUDI/S XEOIDMMLADEDAEFL
VWDWHPHQWY 1DWLRQDO %DQN RI 6HUELD



$GLWLRQRGEVWU\ 8XHOLFATDAIRGWD UMV L PQIBYW K L F [
JXLGHGIURW\GHSS O H P H Q VRIJIP\DMRRQ@QW KD OWMKIHL QG L Q J
(6%$

7 KHG D WRO O HE WRRHY/ YR MWHNGW H P3\S LKRDED W KIHHW H Y D

L Q1R U P DSMLLR/QD MQRH /K LFFID@V L G H L DMWQ\RQUWDE FR X Q W L

6SHFLILFDOO\ WKH IROORZLQJ VWHSV ZHUH WDNH
6HOHFWLRX/XUDF@PK DQBHSI/XUSRVDYPIS ORIQW KRBV
HP S O RWHRGH OHFWX UBRFSD @ HESW H V BRWRNQ VRIIFWK HR
LOGXVAKUD SS URDFUM G LY H UL\NMWAURN L]HHRJUDSKL
ORFDWLRQ DQG EXVLQHVV OLQHV (WLNDQ HW L
'DWB[WUDFWQRQFHDB BUNEW O B\R AGP HEWHWLFXOR
H[W UDFQEIGID QLH GL QD QFWD®/ HYP X EIAED O D\DKEHHH W
LOFRFNMWDWHPBGWVIORYWDWHRHQWHY LHZOEHWD L
'LVFORVUKOBWRIFER X BRIOQHVNXPSWQRBQWLPZWURQ
DOVR VFUXWLQL]HG ,)56
,GHQWLILRHMWLKRLIADOX (VWK L EYD\DR DG K D O O B QW KA QH
ILQD QEHBRAHVHG HQWIIREKGRQD U H\DAFIX\ORVY UHVH
SUD F WLH HYV XPRRHHQ IVQ G 1 V F O RAUDDE/S\MWDH N K D P

'RFXPHQWDWQ®&® ULILF DHMIORIH Q WH W.KIEGADOZH H
GRFXPHRMWWKE | HUW®SH FY HFFWR RWQM Q D QUFHL 8 RTURN V
HQ V) )OUFHF X UD¥\V W H PYIHW L FL SDMR ERIYW R Q G X EW\M BR
LQGHSHQGHQW UHVHDUFKHUV /LQFROQ *XED

7 K HD Q D QR \GLDVE/IDU W DW & IWKE RO L G HIU® QALRUIIDFAFFRHX Q W |
LQYRERHIEX DO L \WQ BXLY®W LDASSW RDPEKHVZ OO D U N

4XDOLWDWDONYKD O L WDAWLYRDM V HG FEDW H J DWLG H
GHVF WLKEHD WR BNV K LFD ® 8 ¥ Q W.IQN KO D QUFH. B RITUKN V
LQY R ®OWHG P D QD ER MH/[ VEDDED O R PR KHG HQ W L RIF D!
UHFXUULQJ SDWWHUQV DQG HPHUJLQJ WKHPHV
4 X D QW L WDIVD IOYAM IVQ W L I/Q BMIADHAP S O RWHRGX D Q W IKIN
SUH Y D QRHEHFUHWHDA IQLLFVIVCOZ M W KW WD P S TRHL Q V W DNQKRHH
IUHTXHRFLQVWDDFMWWDQDJIJHPBOWXPSWILRQNILFD
LPSDFWHG UHSRUWHG ILQDQFLDO ILIXUHV ZDV T



7KAD P SOHRR Q V IRV WIHEBV X UDRPFSHD Y IHHOVHW BAHRGYR. G HI T X D \
UHSUHVHRIWRNY GREWIUB B VX UK DY L Z L QLUK RB MV K LV
VWXTRWHOHFWLWRELPMERQFRPSDVUVRNRNQVXUDRQPM

VSDQQURP XOW L Q PR UM ® D OWRLARINOIDHHIL RHYDVD L WKLLHA
VDP SAQDEGHWH U RIKUHRGE KO DEHFMZHHQR KR BN WD Q GQ
W KGHH VWWRHE W DG QY HUQ/BR P SUH K Y Q ME MMV K ERD® L GHUD
6DXQGHUV HW DO

6W D W LW RIR/GBENG H V F U IVSWMDLW PV\B BFIVG L B QY D QG IBYIGD W L
Z HUWHW L O RX® P D T IX]BIQ W LGADDANBLOYIMARHKSA H Y D @ HHQWKHL F I
LV V X$H3/G L W L RRGREDAVIBIQ VO V\RL W ZDDMH P S\BIRBW D L G QW K H
VIVWHPDWLF FRGLQJ DQG FDWHJRUL]DWLRQ RI TXI

QFRQF O XWHURIY HPHWWK R GRP RO R\GGMW X0A\P WMBURY LG
D UR E XD/Q\E R O L XQ\ALHFU V W R QHBVI R LFFRDQDV L G H U QIVDLVRQAD Q
DFFRXQWWLIQYIW H J UCRMWIKRD O L \D QVE K D1 W LDVEIBA IRYDEHK H
VR X IJWR/Q F R WHK@HX D Q AME& ERDO O HDFIEBL Q V X UBPRFID Q L |
D QBR Q W UW RKRHY H O RS PHI QWS R QLMY E QIFHE R O WJLDPIH Z R U
IRU WKH LOGXVWU\ &UHVZHOO &UHVZHOO

(7+,&%/ &+$//(1*(6,1 ,168591&( $&&2817,1*

(W K LIFIOIO O HQVIKEHD V X UIDQG XY Y YRQRRIQ @V H UR MW K L F [
GLOHPPBY XH D MBEW K R\RHU N ILQY KB V L @ M BV@ DYRD U LRH W \
| D F WWR K RY MQ GMKURARHU N LLQQWV KLHQ G X \DWAUK IW\H FARR) H V RVDKY HH
HW K IGA.DDH PP Q@ FR X Q WQNWUKHHR X ULRM/ K HZLRIU NQW KBIH D R P
LOQVXUDGFRXQWH @ BKW R LFFKDIDO O DQULW\RSDFWLQDQFL
UH S R UDAMEDKIM U X V W B RR/I. KQLDIDVFW D @ H PRALQ/W MW IGRH®D W L |
DQGLVFXWMMHVK ERDO O HDFJHBL Q V X UPRFID Q/HEW W D Q W
E\ UHDO ZRUOG H[DPSOHV DQG FDVH VWXGLHYV

(VWLPDWLRQ RI ,QVXUDQFH /LDELOLWLHYV

2 Q HR W KFHH Q W WIXE R BIQ QR Q V X UFDRPFSID Q HY R DY R XN\KH
HVWLPRWOQRGUO QFELS LEMUE @ X DLWRLGRWY D MXE R WPH U N H W
FRQVLVWHQWZP DIRN QKR & DHENEHOMRLUIED D L P ADFQAGX D U L
PDUN WR RR®HOFODL®GHSH®REHQW Q FL D OHN RN
'KDHQH HW DO



QVXUDF®PISD@XNVIMD NBIVV X P S IVE R IQIWV ¥OHD IDFOG RV B H V
SURF MAKDWY Y R ONMHD L | VPORMAH F WWK M VIBIY V X P S\ DRI}

PDQLSXWRW K IGHN U WIDQ QOREE D B F B/R. W HDEIMDL\DN MQKIMU X H
ILQDQFLDO KHDOWK RI WKH FRPSDQ\ &RRSHU )UI

(IDPSOMKHDWRH$SPHULFQWHUQDWRR®,D A QN KL G V
VHUP®SURP L QIHDASE, K IDF NG U X WRLDV J U H DFIERK Q W |
SUDFWIFBW L FLXGBI Y WWQAPL IQWUWH V H URH @ V X U BQ B HPK/L F K
XOWLPDWHO\ FRQWULEXWHG WR D PDMRU ILQDQFL

5HLQVXUDQFH 7UDQVDFWLRQV

5HLQVXW@RH DAV ER ® R QWUD Q V IDELRULVRIRQV X UDIOH
W R W KEHRWP S D GIUHHWAH.Q @/L | H VK@ WD G ALRIDQYV X URFRX Q W L
7KHFRP SO H{ LWHL Q V XFJFO@W 1 D RVE VY F YWKM4 U 1D W R UH. V N

W U D GB\R Wl QO\H. @BV U H S U H \DHOERADDXVE LXRBA/Q W& RVR_SHHY/U
YJUDQN

([DPSOMHDWRHFHQBEBHD QEPHUL FOWH U Q PUWRRR,D @ Q
KLJKOLBKWVKEBRG HQHL Q V XOFFRKHIWVLIDQ W H QR

UHLQVXWDDEWDIFWK Q B EBVOR U W L | L DL OLOMBRHY H DY RIYH

WKDWVXDWHGXODWYRHVW LDOQ B/H FXFW LRQFH5D]]JROLQ

'LVFORVXUH 7UDQVSDUHQF\

(WKLFRQV LG HDOMRRDI KMUD QV SPIGHQFORQXKQBQFL
UHSRUWYVQUBRFSD O URIKO L I\ BAHEYEQUBMIER P SUHKH Q!
L QIR U P DWW RAGN HDLAF R X QIARLACLIDIVHAK P S \B DRBGIW KR G RO R
,QDGHTRWPMVHO HBE VGO RDRUE &AWD N H KIRFOLGIM BWAY\M K M
ILQDQFLDO KHDOWK RI WKH LQVXUHU &RRSHU )U

([DPSOMHKHHFXUDWEFRYD QURIPPLVVERILQIBEQMUHD W)
$PHULEBQSR UIRWORQ | | LGFLL\HRIDR N XIJUAG KTEMIV X P S XWLHR®
LQVO\RQJ WB WP V X UDH\FHHT K D W19 G H U WIRHB B R U VWRD Q F
WUDQ VB QBRRSV HK IBQ V E DRWDXEWSL 56HV/F X UR @G FIK/D Q J H
&RPPLVVLRQ >6(&@



&RQIOLFWYV RI QWHUHVW

&R Q10 R ANVOW HRDHY WLAKH Q Q V X U PRFESID KIDHYEX DJAR CCHW
XQGHUZDDRBWPNVW D JAKM/ XD CPIDVWOHB/GWKERDO O B J F
FRPSDO®DAWLRUWIKMHDY HV\8RHQWROHBRYLF\KR QG HUW
&RRSHU )UDQN

([DPSOKH D\RH3 U X G H QLQLODQFQA M QN K LW HGJGRM LV H
FR Q F HDEERE RW H DRVQ BN Q W HEWHNWZH GI\DX D @ SROLF\KR O ¢
3UX G H QMFHEL W Ll RIWMAH F DW.IR O O RIKIVBN RZ LWK SUR
SROLMRIKDUHKRWEKH[SHQRIISROLF\KRL.QBDQEHDDLFF
$XWKRULW\

7KHWHH DO ZIRWMSIOMYE W K LFFKIDAD O 16 ®I PHR\Q V W KBWDH W L |
FRPSOHI[IDFHEVLQVXUBRPHD QWK HREF R X QSWLDRW L F
$G G UHWHKHIID O OHIIDTKDU R E XWDW H ZIRRWN V S R QIVQ E Q FL
UHSRUWLQJ WKDW SURPRWHY WUDQVSDUHQF\ HW|

)5$0 (: 25. ' (9(/230(17

7KHGHYHORRRBEGWPSUHKHQDPHIZ RRIUWHV SR QY DD@H L
UH S R UMIL@V X UD BFRIX QUAH\QWIH QMR ICIEWHRANN K EKD®@ O H Q
LGHQWQMKEHEH Y VRIFWAKRSYURSRVBBHZRQNR UPHG K L F I
SULQFLB@GW DFWAFEQWYL G HUDWMRVQKDQFHDQVSDU
DFFRXQWDELOLW\ DQG HWKLFDO FRQGXFW ZLWKL

SULQFLSOHV RI WKH )UDPHZRUN

7KH IUDPHZRUN LV EXLOW RQ WKH IROORZLQJ JXLC

7UDQV S D U,HDYR\U FQRFPHS D PLHWB/U R Y E@HH DB F X UD Q/G
FRP S U H K HIQM RYUHP DIMIVRIQHILLID D Q BIIHB®R WY FO X GLHND L C
G LV F O M\BERENE R X QSARLADLIDIVHAK P S B QFRBGIW KRGRGR&L H \

$FFRXQWDENKLBENBDOR X Q WHXEVLOMHIROW X UBRFFSD QILDHWH
UHVSRQ VIIREMWXIB¥F\FXUD®GD LU QRHWWK HILWY D Q BIHGB®& U W L

UHFRJQL]JLQJ WKH LPSDFW RQ VWDNHKROGHUV §,§



,QWHJUMK\LEEQ® H 1WA WX FIRID@DO/ S HEML\D D QBEHBRU W L
S UR P R VKIR@QIDQ\E/ U X VW ZERHKDRAIRVKL@V X URQFBIQL]DW
$,&39%

3UX G MW L P DSAFLRRRP L W VHROW LU X G M Q B/L DIWIAA P D W
RI LQVXUDQFH OLDELOLWLHV PLQLPL]LQJ WKH SR\
7KHVUMNLGISQL Q FWROH WKHBMWR X Q G DWHRE WDDQ V SD |
DQG UHVSRQVLEOH ILSDDFWDPHYHBIRVUKLI) WKH LQV

&RPSRQHQWYV RI WKH )UDPHZRUN

7KH IUDPHZRBWN \FRRV WKH IROORZLQJ NH\ FRPSRQHC

5RE X\GAV F O RWEKIUXL U H P, 9@ W V DUHRX O IV\W R XRIEQ G D W
FRPSUHKIBEQVEDRN KXIHU MWPKERNFR P HIBYO HIYPIRW P D W |
LOQFOXOV@XPSWHROR GROREIHMENFWRKNVWHTXLUHPF
VKR DOOGIONLIQWHU QDMWLRERERNY56 ,QWHUQD\WDRED
5HSRUWLQJ 6WDQGDUGV >,)56@

' QGHSHQ®W®WDUH DH,D V X U DRRFAS D QLKR/XBGJID JH
LQGHSHDBW RURLHHWLME FOLRWV V' U H S H D F WKIEFAHX/DVUKLRHX/O (
DVVWWMS SURS U IRDDWH/XIPSWQ K QR/YD XHD E L DHWHDG X R W L |
UHVHUYH DGHTXDF\

(WKLWFVDLQQEYXUDBQR H V \LIQR/GREBAPV. Q D QLFH. HROUMK BRX D
XQGHWHI X B WK WM LU QIRR V WHX O WRIH M K LERCKD YDLRE
DZDUHQHVY ZLWKLQ WKH RUJDQL]DWLRQ &KDUWH

5HJXODWRMUY V I53HKIW O DEARFGUMH\R XMEU H QUK KREYGI U V L J
DQBQIR UF HHFEE\D Q W\RPHWBIG &H WKKUH W KLEDQFLDO UH
SUDFWLFHV 8 6 6HFXULWLHY DQG ([FKDQJH &RPP]

7RJIHW KMHKHNRIP S R Q UGIW § | RIWFKHLAFRDQG XW WD Q V'S IDUH F
DFFRXQWDELOLW\ DFURVV WKH LQVXUDQFH VHFWR



OLIQPHQW ZLWK (WKLFDO &KDOOHQJHYV

7KHSURSRWHDE®HZBUNHBDW G U HWKHHWY K LEFFKID@I/G HQ W L |
HDOLHU
(VWLPDWLRY X U DDQPH L GLIRE XYWV FORWX X HU HPRI®
LOGHSHDEW QUM Y MDY XW H D Q V SIDQIBRFRULIW KHV W L P D W
RI LOWQAH OLDELOLWLHY UHGXFLQJ WKH SRWHQWL
SHLQVXUIWQPH VD F(\WKRQWBWHIEGD Q VS D QIBQWFK MFWVD L QL
FR QW UW RXUHH YV S R GDIQECOBILLOHIL Q V XW D D@ W DIFEDRNY WOH
OLNHORKRRG H S U H \CHIAW D YEKQ W BV M G DQFW \E X, \@H

'LVFORVWUBQVSDBRBER\GWVFORMXIKH UHABBRRSD
WUDQV SG UWRIR \LQFIDX GURRVWHHODWRBVVXPSWLER® V
PHWKRGRGR RPHRWLWDDIQVSDOHQBEQBHB® LQQWHUQDW
J)LOQDQFLDO 5HSRUWLQJ 6WDQGDUGV >,)56@

&R Q10 IRFAWYW H B H\V WO DRMHU VD QKW KWRAM L LWL JID\
FR Q| QRUEGW HEW H @ WX WLKIDIWY D QUFHL HROWBWILR U & RIQ LHFVK R O
LOWHUHVWY RYHU LQYHVWPHQW UHWXUQV %UDXC

3UDFWLFDO ,PSOHPHQWDWLRQ

7RHQV 3UB FW WKL BH 2Z\RKRVEGL® SO H P H Q VG XIDOOR Z L
L QV X UDROFSD @ XHN. FW H BMR G D S X O DEARREIMHR XSSQUR Y L G
JXLGDROFMRPSOLDQMEH GX\DWVR F L BWQIRFL\D N'WY R IVHH G .
VKDULQJ DQG EHVW SUDFWLFHV $SRVWRORX HW C
 PSOHPHQWKBIQRSRVIDEGHZRUBHVYSRQVQBEQBHB R UM)L Q
L Q V X UDRARX QUMHITX DY WY X FINSSUUHREDKIRW WHHNJKVE RD@ X F!
DQG WUDQVSDUHQF\ ZLWKLQ LQVXUDQFH FRPSDQL

' PSOHPHQWDWLRQ 6WHSYV
JUDPHZRIDGIR SWLRWDX U FRPHS D QAKRXIRE P DD®R BAK H
SURSRVIDEGHZRDNLQWQA QWHSDRAM KHLQYD QEHBRU W L

SROLFLHV
(WK LWV DL QUQID Q L ] DWKLRRAINE WH\D WIH V  VEWIRL Q CRRWY
HPSOR\HGWROLYHGQD QB HB® U W DY X UWN K BXQ G H U WWKDHD
SULQFLSOHY DQG FRPSRQHQWY RI WKH IUDPHZRUN
'LVFORWQWHD QFHPEQXW PRPHED ¥ KIRVOMAW® HLQD QF L
GLVFOR\YXWHKFR P S UH K HILWLIEYOHR VX M H U HRPXV® QVIVOWM IS H
IUDPHZRUN ,)56



$ AW X D RIYBIQ V I QK IV LLQG H S H D FEVH QBB HFY CHZVU H IV ®!
SUDFWLFHV VKRXW® GEBRBHSUDFWLFH DV UHFRPP

5HJXODWRODODER ERWEDPE RALMWKHR RO\EW B LHQAHX/U
DOLJQPHOMQ G X WWWD Q @OQUERP SOLEZRWWKHIJDPHZRUN
SULQFLSOHV

&DVH 6WXGLHYV

([IDPSOHMUNVKLUH +DWKDZD\ ,QF

% H U N W IOMUKD,ZFO HEG: DU U BQX | THWQ R Z RIL VFER P P L W RVHRQ \
HW K DFFF @ X QU DF W KFHHR/P S D Q\@ @ XYBIG RFIRWQY L VSWHRONML G
F O HDQ® UD QV &L VA Q M\ERENRF R X QIRLALIDLHAK P S VB IQRQ
PHWKRGRORILUMIIQNVW KSULQF IRSWHWW QVSDQEQRM HJ UL
%HUNVKLUH +DWKDZD\

([IDP®H $00LDQ] 6(

$OOL®ORQRIWKHRUOGD Y JLHOMX UBDRFESID QKBIWXFFHV VI
LPSOHPHIOMMIGLFV WBDRQUIRRLWHP SOR\AKINFRPSDQ\
HP S KD HWH\EFIX® YOLQRER P S O LDLQNEKD G X VW D'\Q GJIHUG M F W
WKH IUDPHZRUNG¢V SULQFLSOHV RI DFFRXQWDELOL

([IDPSOH =XULFK ,QVXUDQFH *URXS

=XULRXVXUDQRKSDE HPRQV\DB R RRLGV RHRDR\E XGM.W F O R V
SUDFWIKFARP S D QL @F LS RUMRY ERBPISKHD VLR UPDW
DERXW)M\RYVV UHSHDFW@IHA XP S\WURGORWIL®RVSDYE Q
DFFRXQWDELOLW\ DV DGYRFDWHG E\ WKH IUDPHZI
7 K H VIHD VW X GHLIH\K O LKIRKZAL QV X U F@PIS D QKBIWH I ITHFWL Y
LPSOHPHOWKIEFBR X QWU REWALRBWLIQWWKBURSRVF
IUDPHZRAIND GRS W\LKQHE/WD F WW R WD YHQ KD QWH G QVSDU
DFFRXQWDELOLW\ DQG WUXVW LQ WKHLU ILQDQFL



(7+,&%/ &216," (5%$7,216%1"' 67%. (+2/' (56

(WK LEQO QUH DROU VIV KHP X U DLQOFGIX\Y BS/U R | RIXRIS L F DRAUL R
YD UL R/XWD N H K RQFEDUBK QU HK B@ O H B\WK RIGIG M O IO\WY RAK\H
EURDSXEIOLF

6 KD UH K R OVGKILURM® QUFH. R US/DIDRFU X AL@EY BIJ XD U G L (
W KHQ W H B HWKNDW H K R RIS BILUQ/V X U BRIF 81D MLGHIKHUR W K L F [
DFFR X GSW DF IV DEHR YD BFHX DDWH D Q V B I)DHIFMRQ P D W |
VKD UHKRDGBHINNQ | RRURQ Y HV VERHHFQ WSS QW ROD\B ©
(WKOB B S R UKMHLOESIVL Q W B DQ H KR OXGMHAG XW KL WM L QD Q F L
VFDQ G RIYF UHRODHVGIHW FHRPSDORYJ VBHBF SHF\@Q H \

'DXJKHUW\

3ROLF\KRORGIUR K ROIGKHUYV X WHRY T ILQO QFEFEO DI D W L
(W K L ALID® QU B R UMQL\QXIH VL FUL H QMW RHR\Q R O D LWPW/G X F H
LQVROYHQF\ ULVN DQG IRVWHUV WUXVW EHWZHHC

5HJ X O D \WRKLF B OR ISNVIRYIUGIH X O DIWARKE F X \GIDWHR V V H V
DQ QVXUHYUEOKFH DOQYRRP S O LDLQWEHH J X ODWRXLUH @ QW
BHFXULWLHY DQG ([FKDQJH &RPPLVVLRQ >6(&@

% URDGSHKE O (W KLHADQD Q BIHBMR U WH Q Bl IWWB X E O \F
VW U H Q J WIKGIEQAMD ED Q& MG X K/ @ W HIRIYAN W KALKDHD V X U D Q
VHFWRU 3Z&

3RWHQWLDO EHQHILWY Rl HWKLFDO UHSRUWLQJ
o ,PSURYWGX% XL GRQILGHRKHD G X VINOUN S, 188 $

o (QKDQPMGD QV S DU HQF¥ O HILWR I LQ D QFHDIR UP D C
DQG ULVN PDQDJHPHQW ,)56

o $FFRXQW DELDLWHKDOW X B HHRE O L J DMWBRQLF\KR O
DQG VKDUHKROGHUV %UDXQ +RGVRQ

o GHGXFMHGVNHFUHDWHK&LNHO [RM RIRID Q ¥ ED Q ®mMTGV
UHSXWDWLRQDO KDUP $00LDQ]



&+$//(1*(6%$1' /,0,7$7,216

&RVIWP SOLFDWLRIHP H MIHQPHZ RQWBRAWW UDL QL
DFWXDULDO UHNLHRZWX DHMG SSRVWRORX HW DO

SHVLVWDBKEQJXPSOR\POBDRIJHP HHDMIHVEWVRFHG X |
VKLIWV %UDXQ +RGVROQ

5HJXODWRQVW UBDD QMDY QRN O DIV R UV R QFFR-RGBVD V. F T
KDUPRQL]DWLRQ ,)56

&RPSOWRIG LRV XHO D QFULRQ V SALWRDMA L G H QRDIEBIO L
GLIILFXOW 3Z&

/RQJ WHRXFOW K KD QJ%HXL O LB K LFEOWXINXW WD L C
JHIIRUW &,,

*OREBOYHUY$GWS WL BLY HRNVBN BMVPHE L QW DH OV IKQ & [
FRQVLVWHQF\ LV FKDOOHQJLQJ =XULFK ,QVXUDQF

)8785( 5(6($5&+ $1' 5(&20(1' $7,216

)XWXUH 5HVHDUFK $UHDV
%HKDYLRUDO HWKLFV LQ LQVXUDQFH DFFRXQWL
(FRQRPLF FRQVHTXHQFHV Rl HWKLFDO UHSRUWL
&OLPDWH ULVN UHSRUWLQJ
&URVV FXOWXUDO HWKLFDO YDULDWLRQYV
(WKLFV WUDLQLQJ DQG RUJDQL]DWLRQDO FXOW:

SHFRPPHQGDWLRQV

JRULQV X UDFRAPS D QLR VWK LFHON SUR Y HEHK MWAWD L Q L
LPSURYH GLVFORVXUHV FRQGXFW H[WHUQDO DXG
JRUUHJXODW®UXMMJIXODWWRIGND RWHKHIQY IDJE@ DUPRQL]
LQWHUQDWLRQDO VWDQGDUGYV
JRUSROLF\PD®HYMDO@RSH QWW Y ¥ F W/Q DHHW KQ FI\J L V OCDQVGL F
SURPRWH SXEOLF DZDUHQHVYV



&21&/86,21

 OQWKH'HU HYRO QIGQRAID 8B Q BBR U S RUWHDWSHR Q WY EIL DI MU
KD YA [ S O RUKSHG Y RVRIRAHN K LFFRD@V L G HILDQWORUDEFRX Q3WL Q
ZH YWRAX U Q MY K G RW BHN K E R D O OIFDE BRAVQ V X UMRPFID Q RIBV
WKEBHMORSPRIDAFRPSUHKHQDPHE RRIW HV S R QY. Q@A L
UHSRUWH®DHY XQFRY HAQHG W WMWY GHUWFRHHQ GDPHQ)
LPSRUWDIAWHKLONKIHQ G X VAXUY HV H KD KK Y H BVXKHBGV K L F
LQWH LMQRWH U HIOQR 8V L R QIDIDE X BYFR U QMR XIS RDK L A K H

L @ X UDIQFEGIX VW WX Q VS DQBQ& B\ HY UBRMKOMK H. GH QW L |
FKD O O HORW WV W L PR WQ R B UDIQCFEHLVOR MM AHOR U B QN S D U
DQEHRQG QHFHVVLWDWH D SURDWWLFNBODSSURBLFXC

7KSURSRUBBHZRBRWOA\G DQVSDBFHR¥® WIDEW 6 [DAAGY \
SUXGHDWL P RW HRUER D G PIOLEQ V X WR DY L YDREHRIP S OWHH U U D
R IH W K LLFDIDQUFH. HROUIAH® E U D LKQLAD P H Z RQWX UBDRPFSD Q L
FDQRRVQ GI\Q KD QW KHILIQ FS D O F\E X BMWRRU WALKWIHD DW LR Q
ZLWK VWDNHKROGHUV

7KHPSOLFRWXRIBVHBUFHQBH\R Q/GUP P H G EFR\WY W2 W
ILQ G MHIUDYIBF O D UFIDROQ® KLHD V X ULDQUERHNUW Y0 WSRRIO/L F\P D N |
D QW KEHU RDIG B D ZRRWDW®EHX Q G H U WKRIWIHH @ F\W K LLFQdODQ F L
UHSRUDMWIRRIUDPS HUDDMLYE X VWD\Q GRBED W O R /MW W L
FKDQJH

, QW KIH D ® S HRIW Q D GHPW RIDAAK U IS B U\ LOQ/IX UIDRFARK Q W L
LDY L WMXQ W BBMMQ ERIW Q R YW & RIMP H UFR W R HF K H F NEFK®V
FRPPLWRWRRWY HVQWHBQWKHH OO ERID WO DNHKRWZ B H U
FR QF OZHGHHP S K D WIK]BIW K LIEQIDQUFH. R ULWDLRMIX D'FAK R LIERV
WKE LI HOLKIHYY WY UQW WD Q V S MDHBIFFR R X Q WDLEW KM @/N
L Q V X ULDQUEHV W WWKHA KRB RP S DAKDIL A KW XWRZ BB GL JK W F
PRUHHVSRQVLEOH ILQDQFLDO IXWXUH

,QF ORVZ BRK D O OMKRHDH X ULDQG XD ¥ BWWWHIKNR O & IR U1 YANGK H
FDRBIWK LIEQDQUH R UNR L@ KH W K MFRDXQ) @ HI\L Q@GR R/Q O \
ILQDQFLDO ZLVGRP EXW DOVR WKH PRUDO LPSHUD



5()(5(1&(6

$0O0LDQ] $O0LDQ] JURXS \HWSRNBMWDDE | TER DRI HWKLFV
$SRVWROBRXRUPLQH\ +DVVHOO :DWVRQ (WKLIRIDBPHZR QN V
SUDFWQLFHV W LW RLMY MQHIU B A W Z BREEQ. WRROULHIDWG\H J X O DR XR@P6X VL Q HV
(WKLFV . KWWSV GRL RUJ Vv \
%LUWKDOPHUV%HDO SFFRXQWXYLOQHSRUWGEF L WVPDRQ QW K
HG -RKQ :@RMHA

& K DVUH U HBX UD QB MW L V&X W H &RGHRI HWKURWVLQVXUB@RHHVVLRC
KWWSV 777 FLL FR XMRHBWHKLFV FRG LQVXNOWBSKBISURIHVVLRQ
)LQD QBIFFFR X Q V6 M\MDIQ GBR O VG 6 % $FFRXQWMQDQ GIORUBAVMLFD W |
KWWSV DVF IDVE RUJ
J)LODQGEHDDIBSKMMRULW\7KHUXGHQWLDWARQPSDQ\PLWHGEGQRA&WLFH
KWWSV Z7Z IED RUJ XN SXEOLFDWLRQ ILQDO QRWLFHV SUX SG
,QVXUDRX¥HWQDO 6HSWHPEKHU*HQHBB&®(2 JHVBULMRQROE,* IUDXG
KWWSV 77ZZ LQVXUDQFHMRXUQDO FRP QHZV QDWLRQDO

,QWH U Q BWERQDEW Q O @BDRIIEYEG6 % )56 &RGRIFRQ G XIFW/GR S W H ¢
2FWREHU DQ®XSGDWHHSBWVHPEHU KWWSV ZZZ LIUV RUJ FRQWHC
XV OHJDO DQG JRYHUQDQFH OHJDO GRFV FRGH RI FRQGXFW SG
 QWHUQDWQRQBHB B U\WWPR G D)B6 V )56 LQVXUBRGW U,DF6NV
JRXQGDMMWRGY Z7Z LIUV RUJ LVVXHG VWDQGDUGY OLVW RI VW
,QVHUQDWILRQIDI DJHPHQWW LW, X, H SHLQVXUDQBHPHUJLQJ
ULKNWWSV ZZZ LUPL FRP DUWLFOHYV H[SHUW FRPPHQWDU\ UHL
.DPDO® :DUILHO'G /RVWHF R J QW WR IR@.@GH\Q V XPIHJB AL Q IRW L R
SURSHUW\ EQVXTBWNFFRXQWH QLIH Z . KWWSV GRL RUJ

.30* )56 FUHDWINSHFLILFKDOOHQURY LQVXUHU
KWWSV _DVVHWYV NSPJ FRP FRQWHQW GDP NSPJ SGI__ LI
ODFKD¥HU:HEHD )L Q D QWD @/ HOPZHP O\ B W R Q W QR X U OYQFSH Q F H
IURP *HUPDQ\ (XURSHDQ$FFRXQWLG@GHYLHZ .
KWWSV GRL RUJ

OF(QURH ODUW I8 @V $QDO\|HVK DROIBW RIHVYVR®BIHLQV XUD
DFFRXQWXQDO-RI ,QVXUDQFH 5HIJXODWLRQ .

8 6 6HFXUDWEBHKDQ&RPPLVVERD ODUFK 6(& FKDU3HQQUHDW\
IHWZRUWBWHULFERVXUDQRWZRVHQLRIPHFXWIZYMAKDFFRXQWURXG
KWWSV 77ZZ VHE JRY QHZV SUHVYV KW P

‘DUUHQ (W K LIED\CX @ \Q V X UIDFOAARHX QSMLHDYI L MDAV FAULQREIRDX® R XXV L Q H V
DQG 6RFLDO 6FLHQFH .




\ 4

7RXUVP 3 DUMHUVKLSY EHVZ HHQ

7%4NL H DQG 3RMQG LQ VKH
&ROVH[ WRI (LDVP XV

$ XVKRU1 RVA

$WRF 3Rl ' U &XNXWRYD 8 QLYHUAW 7KH)DFXQV Rl
. R] DQ Y%XMQHW $ GP LQIMADVIRQ ' HSDUP HOWRI 9XMQHW
$ GP LQMUDVRQ $ GDQD 7%4ANLN H 2 5&-
INRFDEDQ@# FX HGX W
$WRF 3Rl ' U &XNXWRYD 8 QLYHUMW 7KH)DFX@QV RI
) LOH$ UV ' HSDUP HOWRI * DWURQRP \ DQG &X@QDU $ UV
$GDOD 7%NL\ H 258~
HEDQR# FX HGX W




$ EVALRW

7KLVWXRBNHD¥FRPSUHKHQUPYBDRIWRXULVP IRFRMHGE
MRLQRPDAHP HEQAHUMN DQER O XQ &/ KALKQW D VP XWRJUDBP H
W R R/ID OS U R MUHHFWIYLUHRAHIGH U R SR PP L V V(UIRBDURXWYR M H F
5 H V X3ONDWY ZRHUUBIQ D O XWH.@ 3 D O L \B B WX Bl Q VOWARIGH Q W L
W K MU X FWVKKRURDIVY IGB V W L WRKWD URDE DVAHKUHU YA W X BRAK K D W
PR VS R MIHURR Q F H Q WQWIZ\R-H &F W LFFOQV H J RHUD.BIQREIL O L W
RI,QGLYLOGREB®R S HRIDRWQQRYDMWML&KHFKDQRHRRG

3UD FW/LKAHH®D W H JR I ILOAAKSW L P DUWH.OX/K L PKKWIZ RR X QW U |
FR O O D F R HDME BIHQ\DLOV\@' G L FADRABH®RD M R B ISW R MI D DWW K L G
ORDQBHGLXP V¥0OGHDR P R Q V WWKDHOLDXGLL\DWD U L E X
SDWWHUQV RI WRXULVP UHODWHG (UDVPXV LQLWIL

7KHH[DPLQDRVERRU G L FRW QQUHYHVDIOBAYU N DGR O D Q C
DVVXPKHL JKBXWERIBRRUG L QRW Y MHOMS G R M BI\WWMN U
FR X Q W.IQLFHOVX,GVUORB\B D Q6 SD IDWER P D QL OY 8S WP R QUK H
FRRUG L GDW IMRIKHDWQ D OR VIIVU WFREKID WNULLVHAD & K\WHRG J K
ZRUBORX®RZAVR DG RJUD SKLLFHID@GMIWKA G L W H U GhD@HNDQ
DQG &HQWUDO (XURSHDQ FRXQWULHYV IUHTXHQWO\

7KHILQGLURYD®HP SLUEPNIRAX QG H UV WD QWARIH G
FRQILJX RDWMRORWL VP (WD B R/ REMIHFY\ROW KBZRR X Q W U L
7KH\ PD\ VHUYH DV D UHIHUHQFH IRU IXWXUH FRPS

. H\ZRUGYUDVPX3WRJUDPPHUNL\H+ 3FFRR@E U DMWRLRWDL V
SURMHFWYV



, QURGXFARQ

7KHUDVPXNHUDVPXVRJUDP®H P HDGWMKKIX P D QL K WQ N F
(UDVPKVLGHUL XV ZKRH[HPSOLRQ\WB U FK[F\WK R ®Es
LQWHO PR E WRIKGD L YIHGG H D UDgFHURNWR SHVH[SHULHQF F
Y D U LIRRCXV/Q WRJE RIGW KLHG HRDIIOQ W H U QDRVELLROQRNAD D P RIIWHK
SURJUDPOMR/ DIRAWK KXURSKERBPP X Q i WW LAFX H PRIW K H
ORELORVEQLYH USWLXG HQ MWD HRWKIHOUR S HDQ R G RDRI
VXSS R UWWLXGRHREW Q IQ0M\J KHE X F DWK B RIXQ W W L WPHDLVRQD
(XURSHDQ &RPPLVVLRQ

2ULJLQGBWOLJIIERHIGP SOHP HQG)DUN IGFEQ!  » SHULWR®H
(UDVPBVWRJIJUDRRMMKHKURSHMDQR @ RVRR P S U H K FSQR\COLLYFH
LQVW UKGIHEXWDWURQERXWKOGSRUYWVYUHLUD RN M DWD
3LQWR ,WREMHFMMWHE¥IR QB S U R YHLGEXF D VRXRNTRIP\M V
DOVDRPWRDGGUWRKNLR HFRFEXKRCPAGHDBHYIUR SHXFRV
XQHPSOR\BHOWDDQ VIR WFRPMHDRPQ X VL@@ R X N LADHOY H O
(UDVPX\DY L WDRORROW H G X ARQIKIQ HP SOR\BH B WH G\B U@J
VFKRRODYGOYHO PSLAIW. O Q B G D S WLRDH F K Q R @ R DIQRIDH
1RJXHLUR HW DO

ORUHRYMHDVPRRE L GILQK\D Q DHE\L Y LG ® DYV WRDI(QXE RGH D
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$JHQFLWW KHVRMWWHDVPEMULRG 7%UNJILDH QMKEH JK W
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HYLGHQFHX DBWHE WRIQ Q@ VOIL WS WLRWDIFKE R OLF\ RULF
R X W S XDAFK $VKLIKOLEKWHBO WKRNWKRGLODWD
VW UXF W }OPH® DRIIEFRWKULQWE GHOHFWGRBXFH QN V

SDUW L FXOLDAOBEW WHHI L P HIBP DSSLQDUJH & DOVDEGIGY \
LGHQWLI\LQJ WKHPDWLF SDWWHUQV DFURVV PXOW

7KHG D W DR/BWWUWVHEZD M WURQSHSWHPEHU IURMKH
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7KLWXOWL W D HHFRQ \RQWWHKERW OS U R M MFHWYH IR D@V H
FRRSHUDWLRQ EHWZHHQ WKH WZR FRXQWULHV ZH!

$OBOURMHFW L\E REPIIXW MR YW H P DW UPDODE VORF UR VR
([FHIDQG$:4'$ IRGDWODRFHDOBRE LY WDEREGBFKHPH
ZD\GHYHORBWBGW KWW U X FIQXBIDHOU D VE KDQ DG WRH WLKVHNA
SURMHRWRIKQF O X @8 HEF W LIRIDW H JRFWW LRQH*RRGUDFW L
GHVLIJQBWGERMWQ FRRUGLERWQ ®DUWRRKXQARRSRVLWIL
DQSURMHPWRHQKDGRIGLOHOLDEQGIQVY RO VLV DA QT
YD UL ZEH@AS H UD W L R D\IFRDIHEHE L Q LEHIRW WHR G LURFH V
EHJDQ

$1W ARG LWKGD VBB V F U VSWDLIWWNHW K BIE @ XSS OLUHHGT X H Q F
) DQSHUFHQWIBLHN W U L E K WHRQNX QR GMXSHW U X FW
FRQILJX URDIWIKRE O H B W R & AW K H P IRW L Fl Q W D QY BRIV
GLYHURLWAR OOD E RIIDUM.Q HIKKIES/S URDPIORZIRGW K H
LGHQWLIIRADVRIPRQ SOW W HPGIW J LSQUL R U IDMIAI M F X U U L
FRRSHUDWLRQ PRGHOV ZLWKLQ 7%UNL\H*3RODQG

7RLPSURQM/ HUS U WM DG GCOQUN V X DOV L YD EBBRK D U W'
D QR UFSO R Y$G\R UFSO B XD ¥ U H DIWRLG K OW XK-/U LCHQMBH O D W |
SURPLQROQEBUWRERNXNQ WRRGIVD E RALDWKZQN DB GRODQG
$GGLWLREDO®PWLRWHJIRURRG UDFWDVNLILFEWG RIQW
LQWH DRIERR UG L ERWQ QZIH LUMAD E X QVORWH/GAUUHD Q V S QIGH
FRPSUHKHMHSFEBMHIHIXBEWYHYRDRE D E RC/IORDD HF W I
V X S S RKIRMO LYQVAHF U VROV KEH. @ D B/UHRINDIDFQAG \DRTESR YD G H
VROLG HPSLULFDO IRXQGDWLRQ IRU WKH VWXG\¢V
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IDOQWRRDL®\$FWLFOQWHIJRSMAVILFBORMHFWVZHUH
FODVVAQGHBRRSHUDRWRQRYDWQBXHFKDQRH*RRG

3UDFWEZRH®KRWKISURMHFWY ZHUFDW HJROM/HEBUQLQ
ORELOLW\ RI ,QGLYLGXDOV
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IROOREMNGW UDWHJILW Q H UR/USIEK\R R®X FDWRLRG W UD W H
3DUWQHRBBKKKRRQUYLWKS U R MHF /K BU D R/H 7KH
6W UDWHUWR HBYRBIWL RG@ XD W QRS0 D LID.Q@&(7 /HDUQH !
DQ&W D RE L GFLDA H JHRIVA K ¥ OXIGBH RMHFW V7 K ) R E L GRUIW \
<R X WKU N HRD/W H FRP'S UV VSWR MHF W V6 W U D WBIU WRQ H U V
IRU $GXOW (GXFDWLRQ KDV ILYH SURMHFWYV

$PROQWK®HVMS UHVAHIOWHIR UGPINOO S BD W HUNVRK8R (
HGXFDWLRBRKUHHRMHFWYV &RR S H U BW URV®D HLLQY R X BAK
6 W U D WBU WK HB YK I BME X F DDVQE/QU D 3B WLFH U R KR 8W K
HDAKD WHZBURMHFWYV, QDG GLWRRGH U B LW Q H IGUKIKSM
HG X F D WSLRRR)S H U DS\DLRIPQ HUY K EXKR RG X F D WBLRRRISH U D W
SD U W Q HIWQYKRLIFDW HREXE O I Q B\QU D L GIDQIW Q H RIS W D (¢
(GXFDWHR G L 6 FK/RHR®X F DWNERR)E L C5LPD\0 O YFDW B HIQV K
DGXOGWK FDWRRQO SEDWIY HUOWREBWHRRBEDWQ@ QDL QL
6PDOO §BD W HNRXVER U D WBIUWQ HUWEUS VR UA KD Q
ROQHLH®D® GROXQWHBHBNMEPWWJRUHBWKHS UHVEH@RWHG
SURMHEW
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7KHUHT X D@BH U F H GWDWHI LIE MW@Y. G H & MEA FRDRJU H
SUHVHQ@QABBUHKHQH[DPLQW&E H T X HBQFW U LREIXUNDLVRPOX
S U R MEIHFWX/RA X QN B Q &R O DE) GH D Q R W IVED@I RIDCFQV X D WH. F
REVHUYQHG SURMHFWHR QG X PWNGR S R IW KWIR W D
SURMHFWYV
7KHROORWHMUIQ WKHKPEGBURSWRSURMHFWV,Q
WKHWHUH SURMHFWVZKLQB W KAFHR X QWD UG W X W®RH G
SURMHFWVS$ VLIQLILRFQWFVNUUMG ZLWK SURMHF
LPSOHPHIRFFREQRUQJ RIWKMHRWRIOVSZDWE HR® W L Q X
LQ ZLWKSURMHFWVFRPSOMWHRXIJKKREDWKHKLIKHV
QXPERIS UR MG WWKIHQ D BNUZP®HFRUGHGUHDFKLQJ
SURMEBIKMARKHSUHVHQWRI® KWHRWRDHY HRO O RWIKGR Y L G
SDQGHRLF WKHEDWG H F QICRUHR MEKPE H.\QV DQG
RQO'S UR MAHUWREUUL REMDEKDERUUHVSWAGL ®MWKH
WRWDO HDFK WLPH
7KLERZQ ZDMGHKQDE H U V L\NQWH BN B BMZL WKSURMHF W V
LPSOHPHQWHBQGSURMHFWYQ ,VWYPSRUWRRWIKDW
WKGDWRD) LQFORG@NHV XIORNAYK H URDANORIS U R S FOMDIOVK H
V W XGED W YD Q W L F MWSMIIWVKE % P EEIUQ Q F U R B WHKUH V R WK\
VHFRQG FDOO IRU SURSRVDOV DUH DQQRXQFHG

J)LIXUH 'LVWULEXWLRQ RI 3URMHFWYVY E\ <HDU

7R LGHQWIKIRW KFHRXQWALWVHEK LFRXUNBM\QGBRODRRLQW
FROODERQWMHSGR M BDFWRWRDO SURMEHFWH[D P L QHKG
ILQGLQJV ZHUH YLVXDOL]HG LQ D ZRUG FORXG SU



7KHDQDOLY GV ADKDEV GBID QRH X UR S FRDXQQ WD BIW L FLLG D
W K FBUHR M HNF VOV DRYGN. W KSURMHFW V IRO O RRABISD Z QW K
SURMHFWY DQGRPDQZDWK SURMHFWY *UHHFH
SURMHFWY 3RUWXJDSURMHFWVDQGLWKXDQISJRMHF

DONBQRW BSHUWNY L F LERWHKRQD QIR UPDBR QW UL E X
SURMHHIFFKY  UH 1O H¥ WALLAMDYBHIOYY R O Y 1 R Q WZUW MHKY
PRGH WDIHWRISINU W L FLQ B ®HGERY ENWBESURMHFW VLR U WK
ODFHGRQWKXKSURMHFWV/DWYLWWKSURMHFWV+XQJDU\
ZLWKSURMHFWVDYH®® URDMJ&LIHFKIFKLWKSURMHF
6ORYIPQERHGKDGL P LOMDYRI®N U W L F 2% BWKELLIRRM H F
HDFK 2QDORZBY YH® QFEBUW L FZISWWKNSHE MH FW V
ZKLAHWS URPQWKH) LWHGJIGRID KK GSURMHFW YV, UHODQG
6 H U BFLRDQ W U L EXWRMGH B WK/ 0DOWQ® KHH W K H UI®DRXG
SDUWLFALGBWRINHFWVZKHUHADWRQRDZDDQENUDZGM H
LOYROYHG LQ SURMHFWYV HDFK

J)LIXUH 2WKHU 3DUWQHU &RXQWULHV

&R X Q WUILW®L P L BIGW L F LSO KEB@W §1LHDU ED L M@ ®D U N
)LQO DR U J LIPH O DEYBEX [HPER XMWD FBKH S UH V H BUIRQAUH F

7 KHF R X Q WALWHA/K €8 H DL\QW R O Y HDRJHIQ@\E D GLUP HQ L D
%HOJLKRYV@UDSHU]RIYL @M 6XVVHDFSKDUWLFLERY/QQ J
SURMHFW



7KHHV ROVKEHQ D QUM I B UW KFERIX Q V¥ B RHU\NG L QVIXSML RN MV \
VXPPDUL[ABEOHKHQH[DPLQW®BUH T X HELFAW U LREXWKIHR
FRRUGLGBWQ QL YL GWRBWL J QL | 5 RD@RIR GSHJ R MLIHE W
FRRUG LE\D W H ED\QER O DIXGR DWRWIDOSURMHFW V
ZHUFRRUGLE\DWH S L2KL O H ZHUFRRUGLE\BRWEBQ G
)R O OR 2V QRW EHR R X GIW,WWDOD QWK LALGVK SURMHFW YV
LQGLFDWFRNURRBHWKLKFRRSHUOMW RRYNPDRYESDLQ
HD R QW U IDPXRGHEIDAPERISURMBEWKS URMHFWMURP
*HUPDDRQ ® KWHD PBIPR X QWR B S D L5QR P D QRID O R@ R VZH.GMK
SURMHEWYV
*UHHB E)3J D QKB YD i O OHHW R W BEIGINV HRIRUGLQBWR B F
DQGSURMHFWWHVSHF$WMDREZOWH T X HDGIFA&G JONF K L D
/LWKXDIQQ®ZHGH®FKRRUGLQBWRMHFWY $GGLWLRQ
'HQPDUNHO DDV YLPUZDAOR Y DINQ& KSHQL W HLAQ J G RHD FK
FRRUGLQSWRNHFW V$WV KER W VWRR\WF KGIL %W O JDUQD D Q(
IX[HPERXUJ DQG 3RUWXJDO HDFK FRRUGLQDWHG ¥

&RXQW ) LHT XHOQR 3HUFHQVDIH

TXUNA

3ROQG

* HP DO}
6SDIQ

5RP DQID

* UHHH

) LDQFH

&] HK 5HSXEQF
/ IXDQID

6Z HGHQ

" HOP DN

AHDQG



&RXQWA ) LHT XHQR 3HUFHQVIDIH

/ DD

1REZD
6@YDND

8 QWG. IQIGRP
9XQDUD

) LQDQG

I X[ HP ERXU

3RUMJIDO

& RQFOMRQ

7KLVWXFRPSUHKHEDPYBD@AB XULVP IRFRXNMRBW@FD O U L H
RXBA 7% UN D\®IGR O DXQG MIKMH DVP XY R JUD PWHY DO XDKVH
W U D Q V QIRRLFHUBW) IDRFPE AW Z WHWBIZ RR X Q WUR MW U X F W X
W K H P DDAQLGEQ V W L WSXKNWL\RSIHORWY DYQHDVORVY LV S U R MUHHERAR U G
REWDLQRR KK URSHKRE@PLVVRRIQEWDDO/ P 8V R MFHHFWK O W
3 0 D W ILRQUEPL AV KVBHAWFIR X Q WKIDLYHHV W D E DV WKIHR® & X VW D L C
SDUWQHUVKLS LQ WKH ILHOG RI WRXULVP

7KHLQGLWHYH VEIBDEL JQ L | BRQWIR/GSHU R MIHHFZADW KA IQH
FOWHJIJRUHBYVQLREMORI, QGLYLBE®RRS H U DRVUDR® Y DW L
DQWKHFKD QRIHRRGU D F WIKA&W PR Q VW KDMUHNWDQER O D Q C
DFWLN®DDUI@ RELODWKE DURE QL DIQBRHOVO D BVARHDWHIO R
L Q QR Y [3W D ¥ M) XFUNWK H UW REDHG J € W W U LIFRXWH IFSQHR M H F
VKRZBBRQFHQWIIONMHP®ZDQBHGLXP \EFGEIRIWV HJIR U
VXJIHVWEKIR X ULV P IUHLONDLVDMWY R DV P XWDPHZBRUN
DFFHVVLEOH IHDVLEOH DQG LQFOXVLYH RI D EUR

$QODORIWYARR UG L G BWQ QL IGH VD WB¥E) ND\Q &R O DOCHD G

VXEVWD®WEBOKSURMRRVMWKYUR S HFIRQX Q WX FIB/V, W D O\
*HUPD®SDID®ERPDQIODP SR U WDRBND H P HIGRZERL W KN IKOH
FRRSHUDWLRQ QHWZRUN



$GGLWLRDPWED\RXGD CRIEDW VFRN Q@MW ULE N WR QW U
W KWWHH R J U DRSIKR O O D RRGD WHIIMMKL G L W H U 25D Q@ HIDG

&HQWUDAS FREQ W GHQMILELH® BDWU WIQRMRKXULVP WK
SURMHARWWMH V XXQRW VLW R DAMKPIX OWL VW DINGHB ROSG HYD W
FRRSHUPRGRM KMWDVPIVRIJUDBBRY DVMRUUBODWIRUP
LOWHUDFWLRQ LQ LOWHUGLVFLSOLQDU\ DQG SUDF

7KW X GLOG LLQIA/L WIX@EM V P S ¥ R MIHWWR ¥ ULRARQ BIQKD QF
OHDUPR BUEXEO VR UH QLW H Q FIXAOWHKQIBDRG MRUW BRXWHAH
GLVVHPLRDAXVRD WFEURS 8 URDBF® 8 X S S RUKWR F DODAS

HFRQR®HFHORRB PHRER® P X Q LAKISHIVUW Q BHH WRIAS4 QN L\ H
D Q GR O DODABEL ZQ VWK KFHR USHJ L R UR.MWIKKK/U R S IBQR QR QWR/X U L V
SROLBIQHVI |HERQ F UFHRQAV U L BXRYE RIG ¥ WYLNBEM/ Q QR Y D W L
V XV W D L Q QE IOXMALY IR KSNM V H UR B WQ RIQHIDLOY DR RV K L V
SHUVSHWWERRSHUBMWR BH®N Z R R X Q WU MHYUD VP XV

VW UDBGIBRF S OHP H@WKMR X W_HNVPW R UQDLQMA@\K D Q WK
SURJUDPPH¢V LOWHUQDWLRQDOLVDWLRQ FDSDFLW

,QV X P P DW K\LW XFG\H D 0 O X WWMKEHD WUSNDA\G \RAVID IS X LBLLWVAPM H F
ZLWKLKQHW DVPRUYRJIJUDPPIBHLQ | RMKSIRY L \R LVRKIHZ UNL\H
3RO DO W Q HUWKIX® R S HIZQX F DVQ 8RR S H U BRVQ IRAKHHV

ILQGLBVYWDPORXYR G DMIUKQ XFURP SD U NVWIXEBLHGURY LG
JXLGDIREIYVWLVERWLREPDRYEU B FW LMWLRROHEYEY HORS |
W R XUS VR M HXW XU HYV H DWKAKYF O X@HTHB WRORIBMRMHF
RXW IXQNGP S D DWW @@ [SD Q ERIFSS D U B VDIPYLH) DRVWKR & 7 D W
VXEILHQGRRQWUWRR\WRUBHW DD QWIEV VR MKW DV P XV
3URJUDPPHC¢V LQIOXHQFH RQ WKH WRXULVP VHFWF



SHIHUHQFHYV

$OREBUHRDVWUR *DUF D 3HPBDOYR 2YHUYRKHXURSHB®FD V8 URMMHT V
RQH/HDU @IQIBH O PWWE& R G R'@RVMHR\PU DV P 3V R MSHHPWXZ0ADWV |, RJIPI K W K
, QWHUQDWLRQDO &4RQIHUHQFH RQ 7THFKQRORJLFDO (FRV\VWHP\

&RXQRUW KK URSHBRQRQ &RXQFRMFOXRLRQWD\ ROQDVWUDWH.
IUDPHZIRWXURSHARRS H ULDQA/G R ODMQAR QD L QT Q J & 21ILFLDO

-RXUQDRD WKH (XURSHDEZRLRQ KWWSV HXU OH] HXURSD HX OHJ
XUL FHOH[ $ iy
(XURSKBROPLVVLRQ (XURHWKZHRUOLRIV WR X GIHVWW L @ BWIHRBAROLWLF
IUDPHZRRMVRXULQPXURSK20 (XURSHOORPPLVVKRWQNVSY H.
OH[ HXURSD HX OHJDO FRQWHQW (1 7;7 "XUL FHOH] ‘&
(XURSKBRBPLVVLRQ (UDXFNSURJUDPPIHGZXEOLFRWLRAWKHEKURSHDQ
8QLRQ KWWSV HUDVPXV SOXV HF HXURSD HX VLWHV GHIDXOW
Y BHQ SGI
(XURSBRBPPLVVLRQ (UDXRKLJKH®&XFDWISFOFWXEXEOLF R WL RQVKH
(XURSHDQ KOMWRY _GRL RUJ
(XURSHDQ@OLDPHQWRXULDRPWKHXURSHMQROHFHYWHQPRBROLF\
GHYHORSRWMSWY 7ZZZ HXURSDUO HXURSD HX 5HJ'DWD HWXGHYV ,
B(1_SGI
JHUUHLUD /3RUHDBRXUDBWAWR 6RISRZHONVKIXURSHEHQORYWMIDWH.
SDUWQ HAL\SKORBPDFN(UDVPXOXURJUDPRH KH(XURS HIMQ RQ/WUDWH.
SDUWQHUVKLSY *OREDO GLSORPDF\ LQ D FRQWHVWHG ZRUOG
.DU@O "JHQ 7% UNL\KKOXMDDEDMDIYGDGLIS ORPDWVR GEBDVEP X V
'‘HaL LP 3URJUDPO ,]JHOLQGH 3RORQ\D ,UQHaL $EDQW .%OW%UH
.0 U D 1LWHIOYH WIQ DO QW HRQ D GRN % PIDGD GBLL]ILUQA Y H U 6 R W \HD\VCL
%LOLPOHU (QVWLW3¥%V%¥% 'HUJLVL .
1RIXHLURBDPRY 6LOYD 9HORMNR (UDVPSVWRJUDPREBXVWDLQD
GHYHORSPHREWOOHQIDH)MG RSSRUWXQLOXIVAWDLQDELOLW\
KWWSV _GRL RUJ V X
5HSXEROIRO QG L VRVERALHH QE6LIJKKHGEXFDWLRQSQRYHUYYRIWEMHDVP XV
SURJUDPPIRU WKH WK DQQLYHUWDU\3RODQGE PHPEHUVKL:
KWWSYV _7ZzzZ JRY SO ZHE VFLHQFH DQ RYHUYLHZ RI WKH HUDVP
RI_SRODQGYV HX_ PHPEHUVKLS
5LFKDUGYV &XOWWBRO$VPYIRHZUHFHAWHDQWK HOROMIRBRVSLWDO

DQG 7RXULVP ODQDJHPHQW .
81:72 ‘RUOG 7RXULVP %DURPHWHU :RUOG 7RXULVP 2UJD:
‘DFK( /HDUQRERBR XMW OLWERFAXYRB QWO \VAEYUDFWDEM @oULHI

KWWSVY RSHQGRFV LGV DF XN DUWLFOHYVY UHSRUW /HDUQLQJBD




\ 4

7KH NRXUQDO ( GXFDVIRQ DQG
VKH VSUHDGRI : HWHUD
HGXFDVIRQDOLGHDV LQ * HRUI LD

$ XVKRU1 RV

6RNKXP L6VIDVH 8 QLYHUAW
/ELOM. * HRW LD



$ EVALRW

7 K KK LV WRRW KVHS U HRIDGG Y D Q A M & HHUEX F D VL GRIM@OR U TL\D
W KBHH J L Q RUVDK HW K HPX UN D L Q BQ U W LLAHKGHDYODMDHRHR G H U Q
V W DDJGMS KW VDER R V OAX ® IQHIBEGY W DY PAHR X R ICH. Y H D QLGN
DEXQG R @MBH H WLDMWOREXH B S BDQ J XIDQ WKRR UQL7IK H
WUDQVDQGILWRWYHPLRDM\R GHIGX FDW.IBHR D@ RR U J LIVQ
DV V R FZ DWMKHER X ¥Q®XOF D WLRMGE G LTELE\WIKBPRXV
*HR U JHBQX F DX\DRIWYCREV Y DBEQ BL WKKQHD PRI/ X D U WEREW V Y D C
KLPVHODU\WDREW V YIDIODH LIOK P E HER/O O HDQ BN V R FZHDWWHH '
DFWLIY®'OR QYAHEW UD Q VRIPWKHIE ® F D W.IGRH®IV® UR S DD
$PHULFDQ WKLQNBIWVOLQWR *HR

7 KH R DRI*H R U J HOIBQX F DADRWIY F T X DHLEXWF DWALHRRY. DVOHLD/AVK A
DQGQW H O (ZHRAMIXIQEBWKHH R U J LHDEX F D VALVRAEHIPWIXG Y D Q F F
(XURSPRQ@GPHULBBGRILMIBKLORYVRIZY OB AVKH RRILH'
VFKRROXFDWPBQRYHRHYWHGXFDWSBRPHNVWDL @®LQ J
SUR | HV W HREDAXUHKUHLLLY KDAVG X WD BB W KHH@&IX F D WLIGRHBIVO
FKLO RUDF® O RPRPOQW KA H UH W H ULV BI®/ K H P V HURYPH \
W KUHH D F W IHREQXF D\W IVRAGHERDY KSHX V V (P KL IDH) & U MHREU H DW H
FRQFHSVXZOG®XFDWURDROVAGWLRGBEBYVIR®: HVWHUC
HG X FD W GRI®@W KID J R W KMR X ¥Q®XOF D W IHRLGQME KYH. H RV
WKHHQFKAD® -DERXMVWERKHUPBEUPDOQPHWLHGUL
1LHW ] \DFXBW WIRS SPD Q&P JO LV KPINE B SMQ FHGP HULF D
:LOOL-MP HVKEEZ L VWL Q UAHFKW DWREHHFD PRERPHQL X\
&RUQHOLXV *XUOLWW DQG RWKHUV RQ SURJUHVVL
7 K LYR UNW X ® IQHB\Q D O W KL V W FSULRFARIDANKVHS U HRD: G VW H U C
HG X F D W GRI®EDAKW KBH JL Q RUVPK HWV K HQ WKOBYV LIJQLILFI
L P S DRFQV K3HH Y H O RS FVHKGIVR U J Q @ QLFAK PRY® | WWKBHR O O D S
RIW K3 V V L PRL UFHJ H DWHRE RE Q G DIR MRQID W LIRG@ XD W L F
SRORFMVKHPRFUBWSXEOMHRUJLD SVWKEHJILQ®RLQJ
WKHWIKHQWWHEVRFHNVWQIOXHREHRU JLRROWIG X F D@ H C
(XURSZAKRD | WHKW X WORIQR UJZ B UHQ Y R AAYXQWEWH QHRD O

*H R U J HOIBQX F D WOIDFEGS L WYLKRHQ O L J K WLHHEAM8G) HIDRSPX UR 56
GHPRFUDWLF FLUFOHV LQ 5XVVLD DOVR LQIOXHQF!

H\ZRUGWVYXUR S HD®G P H U L FFD®X F D WILRIBWV V LIPRO R Q L
HGXFDWLRQDO SROLF\ QHZ *HRUJLD QDWLRQDO F



, QURGXFARQ

7KH/ S URDE VW HUWGX F D W GRHO®OR U EHJ D@ D WDOW K HW K
FHQ WEUH\R U JILHDAY/¥ , Y H U4 DR H B QR BW KVHRUX UI@EHZ V SD S F
SRSXODWKHHBRVY(XUR S X F D BORW K®ID W WRIDD SLSMWE H
FRORBHLDRIVKHP S LVYKR ZP)GF R R UHQ W HIGDWWRIQDY W LR Q
LG HQ WKW VWRRHIR U JDQF L*HHRW J OD Q¥ H UF X\ WRIRMODX®P H Q W
DQG RWKHU DQWLTXLWLHYV

 QWKIHHRIBIGXFDWQRQVKIH UYWR | HV WIIRRXQE@ENR X Q W U
ZKLFRVLWLWENBS UHDEURBHG®FDWBRXDW KMHR X U Q L
¥(GXFDWIKRE&D VR X 8 ® W KEH JL Q RUIDK HW K H Q WIXQ \
DQGWSXEOLDRBIGLERWYXDUWDEW VY DO]HW X GRIQDAN R E
*RJHEDVEVROHVYGWV F RRQWHKHHO 8 IV F K RREX F DMDIRZ®! G
W K URW EED J RWV KM R X ULQDIOL FKURPLOHR W. B RE OILFX U H\
SDUWLF LSXWBGBIRDX UURXSHRBPLOHRWI ZQ WHUG/
SXEQLFXU$HND NV HUHIDHRBVKD Y POBRRIHEDVKYRGLR (
(YGRVKAHG®RD]LND VI ERBDIR N D V(KNDVOHADLEDH/ KIYLLNDRL
JRPRXWILRUJXFKLVKOKIARIYLPHEIHNVDRGNKD QD MXLYDL
1DNDVKLSSJRODW W DIDRWHR Q L &DHD D N MLRIAB]GIBW K H U
&KNXDVHOLZKLFIKQGE D WHBIXW K FOUQ® U X VW ZR B WKKH |
MRXUQDO LQ VRFLHW\

> @X D U VAREWN V ZIDERIULQ@V KH. O RILRI KR R B D P W UHK®LLIF L SRQ@D QWX D U\

-DQXDUFFRUGIAYBEGH2/W\JKD UV BB WHIQ WWMEWPW RVKKWDLVL
7KHRORGHPDQWKWM®R KHKRJKHRORGHPDQDWREKLAKHI UD G XDWHG
DQEHJIZ® U N IDQRV F K RAR-CD FEKWM KYH. O GRIVVHN D O WQX E R / X D U WEREW V YZID&V] H
W U D Q VIIHRRVHNG OWWR EZR/ IDP G ]J Y U LOIKIY. [EC (B WHKRIFEW/ H D FZKKHHUKH/ S H Q W
ROQWHDDQ®WRP KHDVH@WKHRUJIVDRRBO GEHW K6HR F L HRWKKH R PR W L R
RI/LWHWPRQGHRUJLIQDPWDYQR20ODGLN D QNBR Y HIMDQ L\ED V
FDODPWE]KRQLNDRGH 'IDXMLNDY /XD UWDIEWH R U JDIME@XVVLDQ
ODQJIXMLIQV KU, ,ORIXDYFKDWKG®NIPG VOEVYDBKLN[HPSODU
OHVV.RQV <DNRYW KH VW LRIRILRED VKYLOWIREN V YZIDG H D Q VIHRUKUHH G
7ELOHRU JEP@DVLXBWHD DKHBXSHUYQVRU /XD U \WREW V YZIDGA K H
HGLWRU RQWAKHRK QDX FDWRRQ ENKLPLQIRUPDWRRRGVKIROORZLQ
VRXUBRWVYDG]H &KNXDVHOLXDUWCREW V YDLGRE X Q H DQGV
EXULHG LQ 7ELOLVL LQ WKH 'LGXEH 3DQWKHRQ



, QW KKH. VV\RR UG X F D WAHRF@® DR Q G L W GR § /Q QADE KL R/ W
ILUWWEH U RREDUWIRBNVYBGLMW RUVKLS DQWKHHFRQG
ZKH®@ KR X ZO B E D ENID U OBDPUDNGRIE H K R WVIK H
H GM.R LELFDID8 G G H XD U WOREW V'Y Bl G LHWV R U VLKLVSR W KMHR X U Q [
Z H USHX E O L YEHDEAK/ V WHSHX E O L B R RILVWKKKH V WRRQDW LR Q
H G X F DDVQR KEHJ R E GRH*AHVR U J VB @ FOR_ ORI K Y WPRHI | H KRB K H
YLHRYXURSHKPEULDPDEGXVV HBQ F DRAQR/ B/ V RHAG X FD W L
DQGSEULQWIKRILQFRROHD Q IVE QR OH K F/RE M WHWD ¥ K H
SURIHVDVRQE OBW LW GR@E W KLHPLS R U WAD\QMHDN L AD B IOV F
ZHUWDULR®XF D W\ RI) DEY S UR E ORIF¥ K RRIOHK L FXH U H
SXEOLVKHG LQ WKH IRUP Rl WUDQVODWLRQV

7 KHY HUL UMWW R W KM R X UGHDFOD D WNIEW L BHOOLGIQW FLH Q W L
SHGDJRGL BB EGAKILRR H | O H.IPW Bl G YaREN V'Y O B YWH\GXAD W L |
LBRZHWRWVYDG]H ORWKBQJXDMKHD\RUIMDFKLQ J
%RWVYDG]H DYHO® QYD ®RIP HO D X@DIWU WiBHWHD JR I LI
7KRXJK@OWKRUNRI,ORBKDYFKDYDREAHOD X UL JQWKH
ILUWBVR HW W KHHG/L WRSK D VW KNMR X UBDDIRD DQBREMHF W L
SULRUDWERYF HSWQ QYDQRPHODXXHWWMHXQHTXLYRF
GHFODUHG KLPVHOI WKH LGHRORJLFDO VXFFHVVR

5HV HDRUHAW K RIGHZ R U N Q D O W KRAL V WRRW\K\HS U HRD(X UR SH D -
HG X FD WWLKRRQME@ MR U DLW KX BOVK HWR Q GWRHQW XV LAY
WKKLVWRULFDO BRESDWRWLFHO FRHWE R RER RG\DKH
KLVWRULFDO FRWSHEBYRERHPKHRUJHGEFDWLRWYBP
X Q G\W KFHR O R®R.O BFHG X V V (IS D I9\E KUHH DWR W KLH) W HRU H V
IDPRXV *HRUJLDQ HGXFDWRUV Rl WKH HUD LQ (XUF

> @,YIRPHODXU ke *HRUJEZDQVSKE OLLFX WHH D DIQNEU D Q \POIIP\E R U
W KVR F L$SIWR P R \@ L @ J-DPIRFY M R U J L DHWW X @M . J K Q RLKG\F KRB Q GQ

D W K7HE L GBIHVALD J R JQ ¥ IV CDNV WD G X DWREKIL AKKZ R U NIIBW H D IPRAH U
WKHXU *HAWXU G LEHQ FNWFKRWEME L OLRQ DV L WAKEK L D WX ¥ BHR@F D Q H
*RPHO DRXWDHX W R RUK HUPHV KR G R CPRDIQEM® R U J OD O H ¥ DHARUUBHRDHRWR
EHW X GLLGBK R ROWIR U J/IDINQP X BHO | 7HDFK@ RV V LP&K U H V W RRPIDRACK \
*HRUJL D@\B W K HW\D Q V G\DUNDHE GRDZVULLRADAARB\V* H KD UAWB X SWP BQ @ R Q
&KHNKRY 90DGLPLU .RUROHQNR DQG RWKHUV $0DQLD



'LVEXV VKRR X U DOW HAQN KGAL VV H P LRIDXWIRRSHB X FDW L F
V\VWB OW K H ROUSLSH/D QWKEH UL ULWAW KKHU H D @ HULYD W U R G X
W RVKS$H G D JR Y LFIRYW K*#H U P D/PH D FIKHEIMVAK R O RFHLV VD Q Q
"HLPH@W UDQEOILWRGUWNLSDBIPE H ‘HLPHU V
ZRUNWQRIWKH[DPSB@HWKGILVVHPLROWULRKSHIGDIJRJIL]
WKRXIRW RUJDQGQ G L F\l KWS\H FOLW @/ LRV XHGRHU J LW R ¥ D U G
*HUPB3® GDJRWKRXFKWPD:QIQPHERRNLVWRIBMGDJRJ\
ZDS$XEOLVEKHGILY > @ QBDYO UHMARZ@HR U LICD
VLD RW H Z RMUKVIBRAL P H WDWP R WK H R UK U LBR/UF K R ORKIN FZKD V
ODWHU SXEOLVKHG ZDV IRXQGHG RQ WKLV ZRUN

+LVWHRIAHNGDJRD S XE O LIVQVHE N M R MAKVRU Q DHOHI L ULWAV X H
ZD\GHYRWRGIHQW UR G B3 6 B/IKRIQ FKVD S W MMKZR UNQW K H

LOQWURGWKIML\R BR QY L @ KUH#YD 8 MUKHH F H \RVH. @&/X F DIVQ. R Q
X S E U L QWIK@IAE VR FGHH/YWH OLR(B & & O WQOMD IGRHSWH Q B ZD W

NLQGFKDUDSBWHWH WKQPVWZB®RWQH QHRZ KDWH RH O

HGXFDWLRQ LW ZDV ,Q WKH ILUVW FKDSWHU

> @HUPD@MQPHU ZD\D*H U P D/QH D AKMSV \ F&RJ LAHW W X LW H
8QLYH RWIDW\E XZAKH BH HF HKYGRFWR QD W K H L US/NE O LR/IKZIREG N LVWR U\
RISHGDJRZKLFADV XEVH T XHHGW DOWHRBINVQ FH L WDEH HHIEG L W\HKEWR Q
+HLOHLPHDQWBLQFH E\-XOLIDFHRB KH QW UR 8 XWHK® O B B VHDQ W R
W KAHD X RHAW X GHHUQ\RVK\H LR-BEHQ DQBI ZL HRIBP S L US VW\IFB R ORIV \FKR AR J\
HUURHXRUNBBWHD DXJSULQALBROWKHUPHRP WR  KH HD GMWICH
*\PODVLX@LHEULGRBQ KHZDWSSRLOWFEXYGWR |HRKMRGDJROG
SV\FKRDWXHHZRXQGHGRJILEBDG HRIUD Q N BXQU RIU W X Q/IXANEKAWHK H
PRGHUQLRIKAYRGD JRYLHABEWJLDR/L AKY HQ WOHBE® MR/ KIHD ] B D UDVQWE K H Q
WRD]ISHGDJRHLPHW RURIWD HYNOO NQIRIM®MWHKHD\ W R/ K#HD BW K H
6WXG QWO LVEKHG 6 FKRRU F L SIDIDMXIRBHFRQERRR GKXEOLVEKHG
WKEHRREBV\FKR B RUURRNQWQBBER SN EOLIMXHGZKLRZWROOREABGRWKH |
LQWHUWWWGER B UR FH \RV(LUQURDUQMY K&R Q F O XRILRR:WLW B GSSHQGKH
+LVWROQ)R X QG D WMREGW XE{UUR DY S RE O LIVEHHLGS | LQ "HLPHZRUN
7KHBUHY HQRVULRURDY® K$Y RLGDRJFHURBU\BE X EO L V® # 8 V H O BERHRI|
"HLPHBORGHVWZOPH W KIXHIV OD Q' RVIHEJ D Q N | K URHAD VQ W H IRFOVD/DH G
W KHU URIDGEA S H R SCORBQV K RAVKHDRAY [ D P SEDUAHK D U D F \R MUKLAVKADLLFDAFVD IO R
GLVWLQ PHWEBEBOGHSWURRQGX L GWH D WWBI@ FW MWR@® WY L DUARHAVK H
FRUUH DW D HWKM ROV KIHK W K RHL P H BK L ALK D X VENBY L R O IRWBLMRBK RO R J L
IXQ FWDRQWH YW LG RUFHP R WA\UHFRJQWHIME RV VWBERHLGURVSHFLDC
LQ/FKRFRADORQVLPHILPHWNVHDBUBR WU R XV G H V SIWQWD IGE XYW WK H
VLW X B KRG IHGE R U P DWRIXRXEV KBR R MW V V H HLQJDUGW

7KW W RUAH U P D:@IQP H ® MIQGF L H @R U O HIDP RIMR S ROLWEAIKFROR J!
SOD\V D QHJDWLYH UROH LQ D VFLHQWLVW V SHUVRQDO OLIH D
> @7KH ODVW SXEOLFDWLRQ RI WKLV ZRUN E\ :HLPHU ZDV LQ



'HLPHAW Y L@@ F UWRHW W RSUHLYR-DAORS P IS Q WDDWQLGSE U L Q J L
LD QFLHOHWHBPBG6RPHFODVNRRRWMDQ B D OLJOGH WD K B
GLIIHUIS@W L RQ\D\W R W K HDIQV6S IDUAMK H5 S D U \8 D B § DAUKHHS
\R X Q JJHHUD H U DRAL MV D OB K U RV BV ZWHO @ W K BAGAB P L O\
KDBRUHL J K WY L \DERIW D@ S D UM D W KFV D @AHW UP RN i HEC
W R Q V XWKSK \V LGHIDYOH O R R RVKGAK L O G P Q D WAULLFL Q DR

W H DW K HFPX V L*R P Q D V VDIQRE/X V 1IZFH UW KPID L@ X EMR PW M H N
HG X F D IVQ R@ RXRIW KWL RRHB H U L FACKEM R P R WIOR. @V H U QWKHU
(QOLJKWHQPHQW OHG WR WKH IORXULVKLQJ RI SKI

"HLPHIUQW UR ®XBIHD GHW KGR S K L6/RAFW DS H V WIRONDOHR H
$OH[DQGSHKLDR YV RSIGLIWW L Q WXKMKIHR\MMKH H HNG X FDW L F
V\VWHPDPPDKHWBQGED O ZRKWERH UFHR Q V L GWKLRXE) G D W L
RIHGXFDVODRMKBULY L XKL OKWLWKBHRRA\D YW UR QR
P XV IER Q VW MAKKRKHOBELIRQK L J KH G X F D VOIDRIDKAIX D G U L Y L X
‘HLPHU .QR Z O HRENWHOH F L*HUGIWWDNY R P DHDG X FD W L F
VI\VWHEBW 0B8RV V HVDHG L HH)RW JEBWQ HLPHW RUMWK LV
NQRZOHGJH LV SUHVHQWHG DQG DQDO\]HG LQ D P

$1 W EBEU LR H U YRUBIR P DHDG X F D W KIRRQN K RUR Q R O B LIVAAXYVQ
WKIROORRBUPEKH HFRFK® SWHKBHYHORSRKGXF D W QRIQH

0L G GIIH VS UHVWQRNE F K D BI/RNRUKNHL RHVHE U X V DIG RW K H

W L PRI W K& U X V DVB RMKHIQ & | W KBIL G G 3HH V7 K HW K LRJKGD S W H
¥8SEULQUQBHDFKIL@JISH HR +XP D Q LD/PE KsHH IR U P D WQ R/Q ¢
W K &R IW K HW & H Q W XEUH\J LA WWKKSHH | R U P DDAQIBR@ W LZQ X\HY
W KHHS X FD WHR'QRIMOXP D QL @A UP D @K L AKH V XIOW KRBX Q G L Q

RIXQLYHLL‘@LLVHIQ—Q:D_S]&RORJQWWHQ)EU—[IQ]N[D)P(DJLW_QQG
(UIXUW :HLPHU

7 K HV K IDUQBR X ULW K R NWKMHR X ZGIDI®X E O LV@R B R O X PKIL F K
L Q F O XMKHISKHD S WIHHLWP H B R\ RM K\ YKOICE RIWWH G X FDW LR QD
R W K5HH | R U PKHRJZY D U WX @Y KHHYLD O YKDXW B G D\DREF K RIRGCX F D W L
H W, W KIHX W KRRSJLOQYIL RED D W KW V. RAHK DWWV U R'@ S L U D MILDRER
VHS DV BMHURE KX UIDK W& & KH FKR O/DYWHKHJHD GM U
L QW U R & RAHG HOIW KR X Q GRH,WD &IXPO® Q )YP Q FAMWRJ D U
DQGRYD®REF D BKIHRD @ KH HOOWD U FD\EYAXX L QW DEOD @ V |
RI5R P DIQ F L$HG\D J R B\RZ D ¥ R UKHL J KWDH J D LEG KIXGP D QWK \Y
LQ 5SRPDQ WLPHYV



H L P HGLV F XWVROHN R ® Q G D RIWR-BUWR W HWAKBREMWIKH [W HH Q
FHQWIKX@\D UW LW XS R(@ X FD VB WROARXWH WKRB.UWWHPE F
¥6\OOMREXV'ZKLKKFRQV LVGRIWVEH VW GH ¥ KO B 5RRGY X R
V L [ W HFHHQQWKXHUL P H U 'LWKHLPHZKW MW KM RUJLD (
UH D @B VL UMW U R & RAMD U LIRKS/HRAW/KH. KKKV WRRRJIN G LH Y L
(XUR® ® GXFDWLKHP SR FWRIQWKHGHRVK XP D Q LD/P®V K H
5HQDLVV@QIEYDQF RMEXWDWKRQPDWOQBEYHORBPH (
V FLHQWKLR X BIQW KHH F H RWLHAB\D UDRWLUIFBGH F XHIEDXUF DVOL R
HG XFD WD \R QU RIWRISZH UHQ N Q RZ BY KIHH Q HS)DDEDMLGW K H
W U D Q VROIHW PR@ RU K B R 1J U HIDP/S R U WDIR@BHMR/ H D FIX®IG V
HG X F DWIHRFY [EG DAMOWER L VW R 8 K DQRORQ BMAMYQ HEOEO L F
LOWHUHVWHG LQ WKH SDVW

) UR RV KYHH U L UMMV R BWKMHR X ULQUDVFOD HADKOIY YWHHG L WIRRID. D QG

O D USIBIRW H R U J IHOBQX F DEAHROUL\AL QM KGIH HVGR Q W H I D R$IH D
HG X F D WILLRIQEDOYIRR U D @ F K RAREX F D VQ & @& D WH K RIRLGRHD
SURJUH\GHYDNE X FD\G HRY QNOHRN SDWR/ KSHUR IH V X QR BRQ ©
(XUR S WIH® FIXOIW KHY H @AV & Q DWW K HLUQHF O XIBG IV F U LRI W L
W KBIF W L YRUW K@M P R F ULPIRW IHFP HRQWYH D F K@BLLY | H Y X QR\S H D
FR X Q W2LDHR WV KDHX W KWRHMY RLWH D B/HKD®V W K U RW K¥HHOV ©
HIlIRUWRWAHUP DWH D F KAHKIAT H D F KSHQLWRIGAZ DM R U P HAX L F K
SURPRWHKBLWXF D W HR RO W WHHGESX F D WSLLRROFIB R W HF KHHLG
ULJKHVMWK HH G L WRRID B@ IX® W RD P L O L*IHURIU BVDH D FALHNDR/
E U LKH.IV WDRIESU J D Q L FOMWK.IR\Q L R.QV KKHR SIMVIZ HW RPRL J K IWQ G
VRPWHLJQLIDBPBGOME MIKIR X L KWWK V VRRW KHV W D E O RWKRLH\C
XQLRQ RI WKH $HIJHDQV .XPLVWDYHOL S

> @KLXDWKHIUPIY® D FK$IUWR F L DRILGR@G 'HFHPEHU DQB[LVWIQWLO
Z LW RALKDH D P H ZRIWNKIHD W L B @& B DY ® D\F\WHHD\VI RH7 HD F K$IMUWR FLD WL R (
ZDWRQRIWKIH USWR | HVXIOR QB HDFRKHWH G H FRIVWKRIIU P DT D FK H U \
$VVRFLDOWVREH UP VG D FK$IWWR F L ZWLIRAD VR X Q AHG VHQDFK DQG
Z K L PKR X W R/Q LDVWO SRV F K RARHOD FX®IGBYLD W L RHDFDFOF U DW U B +RH\H Y H U
WKHUPDGDFK$MMRFLDWLRQ ZDRQOE WWHR W WSIDLFPVD B K RARHCD FIKVH U V
PHPE HWW KEH J L Q @ MOKIHN R H Q WIX®KU P DMH D FE VR F LIODNEHRKIY L W@ G
DW/ KRIXWE RHBNO:® U, WKHO KDG PHPEHUNSUHVEBDRM®UHH
T X D U R HIJORD O${U L P DAFK RRBD F KIKBIR | | L FR D ODRQ W KBV V R F LDDWRYK ®
3!GDJRJLAHFIKHXDKLFAXKDVRXQGHG ,WKDGHHWKRIUJIRQWKWHDFKHU
PRYHPWQ®WFH DQBEHDBKEOLFIDWLRRQGQ LW RRWK®DP$OOIHPHLC
'"HXWVFKH /HKUHU]JHLWXQJ IRU GHWDLOV VHH WKH ERRN 5DLC



, QW KWD PLH/ V WHH G L WRRID B I8/ KNHR XQRQ CHYXUW Q | R U P D\E R K QY
W KDHF W L YRUMWYKOBX/O J DN ID@LHD FIXGIW K KKIQU RZG L AKY LI QH C
X QG MKSIVHXGRIPDEORWVY B®R]WVYDG]H L QWKH
O HWW/HIH D G L IQ W U R @)RF KSR O L WL WX Q Wi RQJ DWW K H
5XVVR 7XUNWR K WKEBXPERUVFRRYQ® HDFKE U\
% X O J DVUKKHD V VRRWK BI QUL | L F BWKUEIRSR U VRIMDKERH 9 V KE R W R

W K3H Y HO RS P 16 @ WDMQIRPKSHR O L Q/LLRAD KFHR X Q VWKUDW QV K H
KLVWRRWKH UP I E D F KHULRIOH WHRRKDHX W KRDWNHKWHD PIHR D O
WRUR ®VHQRIMR O L @DQAGXWDWP R G H R U JMDHD K MMRZ DHUIBRK
RW KIHEB UGW B UR WHRPW QL Q W H B K M\R 2RIV X PKQ L RADWY R
LP S URWKEBH R | HV \PIRREDDIED W HAR. @®LRWW R Q F KBIRIW HR W L |
W H D F K HUKRR/RWD R F K FDR)XIGQ/ R F L 61X\8. S RQBYV V L VIWRQ@W KMV W
SHUVHRXMIMHG(HMWY EOLRKDP X QIWREXGJHRNP X W X\DXOS SR U
SXEOLFOQHRE [WERRSXE O L FOGH. RS DRI X VD QBR/R N V
VXSSRUMHIDRR B HRIW KR DRNH VW D E OLNBE R U RADW R
FRQGXHAWD JR DIQREFQ H QOHA WX D HY VO EQ DIHIDHIWL BB P V
RUJD QIYHQEQD D QBXYQ GDRKRRWH. VF X VR IOFDDPWGH F U H H
LVVX>EN®KIRYHUQPHQDW GERRRIXFDWWRQRWVYDG]H

7 K H6 X O J DUHIDRK QLRI H F R J QW NEDDIR Q S D UVQIGHSH Q G
WHDFRRUSRUDKMUIFKQRUGMBRFKLEHWRD EQJDJH®E RRQ O\

FXOWERXWO \BRR O L W MADXQODIP@E H | H Q B/KE R Q VW L WRXUNELHRL
FRQGHP QUKEIUELW UR WM RMINQL VWKNS QLR G HP D Q ®/HKE!
FRP S OHH\& KO RLRKOQ ILRF FKRROBUJXWRBPRUBGXFDW L
VKRXQMRGWH S HRQQGGH O L WIRDX N IKARW VY D G ] H JROORZLC
W KHH D P SRO\M K%iX O J DIUH_IDFXK $IQLVR/X D U WEREW V WFD®|RIEKE V
FRQWHPSWHDENMHRRYP D QD W L RVHDE KKHURDK L FER X O G
FR QW UW RMWMMHL | L F R MY HD@ IRRAUKIHR RISIW KRR X Q W/KID U WEH
SUDFRMHFBIP D@% X O J DAV H D EKIHAWH O KD[LSGHIU LIRQIFRU J L D (
HG XFDIMRRIW UW U R X E OMIGHG X F D WSLRFROQ IR OMKHHP S L WL V
Q RW H Z RAKADKIW KW\. P\W KJHH U R IW H D F K 19 UWRDO U HO GV W® G
*HRUJLD DV FDQ EH VHHQ IURP WKH SUHVV RI WKL



7KHRY QBIO®WDEDQVXWBU BV IVE®WK R B\E HJ DS X E OWKIK
KLVWRW KMHDFRIL@XG LY VEE DR EVKWELHY H O R B BV H V
JRUH[DPSOBWKH) GDQGU GV VRH (G X F D WAIRRX AORP DL D
SVWURQRBWBRXQWLQURRRSHUQLFXV WRHZWRQ
ZDSXEOLV@H&®DUWKRPDLD 1R
1R
7 KHD UW ERQMY U LERRIGIGY RV KBIF T X D L QZAN. VXKHKIL V WIRQG
NQRZOMREXHW RS BV Y RRLFB DH ERHIO WHY KGIL VV HP LRID W
NQRZOKMQUKH VWRRIK\VLEAHRUJ@REFROLRSHU QLB C
V K D W W KRIGNG. H R\DV KHQ L Y HDQ\BHY W D E 'O KNBKUHVEKO DLFQA/ K H
XQLYHUMIHIRS RV KHE O L R FW® WRIWKE FLKWV KEHD VRV RGH U Q
DVWUR®RB U KW U MKIH GX HRIS 6 D Q HRW B IDVWED W K H
| L UMW KIKL V WRIDW WRPR @ K5 H W H UW K 6LHUO DSAR\WLHV T IRKD V
¥ &R S H U QHNR® ¥W DR QHEG HDERWWAR U ®® G/ DDHZWR Q
Z L WKGL V F R IWBODR IX Q L Y HUWYQ W R W PRWH IGR @ HRV
QDW RDDE RWWR U RFIRY HU QLKBR YHP IROWKDUWRSODQH YV
S UR YW IGB MO HE R IBHRW HQR U E IHWWRD Z R U & HZ D W KIH UW R/
VFLHQWGEHW B MRANEXHE V W QWML KHH LV VZ RQYB 8Z DV
DEULOPDRGWP D @K PLIEMBGK L O RV R/KKHRWD B DUIAF KHP L
1DW X UD®IEG HRNA RSHU QR B &M Z W K® Y®IR GEJH HNQQ R ZIQQ
*HR U JEXOBD P XHWR P D OB VB\R WRRWQ G R Q F WKGILPWH Y LW K W
YLHRVYDPRWWLQNBBOXEHONRORER S H U Q UFXH RWLKRD
3WROHPNMWMRLR UG B@QK QRO L OHRL ORKLD Q.QII$\D AVF K R
% U D KIHO O LID@&D UR G HYN FRHDDFZWRQ BW K H KM R UNV
DFFRP SEQDHRR W Q\RVDRT X H QI\R DID@REW H P H WHKDHX W K R |
PDNN®HF[S3O0 DQ DRW RWBHD AP W X UV RIBUWZB@HE HFR P H
RQRIMW KHP SR UMD @FRUW U L EW W KEBIU RD GH V WHHE XQF DIMQL@R G
VFLHQWLILF WKRXJKW
QWK H & V VRIW KMHR X UV KBS L W\RW R DIG WWHKGH D BEHWLUHH Y L H Z
R IW KZR URIIW KK 188 S X QUMHWDEKLORVR IR WL W\ R H@GHEG
FRPSRVHU -HDQ -DFTXHV 5RXVVHDX> @

> @D W X U\ R RWKIH UMYR U P D\J ER®WBHD UV N 9 OLDDYNWAWVHR'@R BH U Q L F >

DQBHZW RRQW KH R U J BB OLMM Q R ZMK\DWYD U JDQIBY W U RHRIPHOG RYHOR St

L @ QF LHRW JD QW K FHZBHIUHH | H U MMEAR-B\H U DLEFBH/Z W RWQR W Kl H UR/DAR IW K H
W R HQW ENW KD W HW U D Q \EOED/P KXBEVCR P OELHDV F UL IGE HWADKE® Q W U L RX W L |

ERWK VFLHQWLVWY LQ WKH ILHOG Rl DVWURQRP\

@-HDQ -BRRKXNWDX V WUH DMIBRF RRQ W RIBFM. Q F R BR IOV WILFAO/D

ZDV SXEOLVKHG LQ VHH '"HODQH\ ,(3 IRU D EULHI ELRJUDSK



¥7K6RFRERQ W UDRXWXH TKIDHWWOWWWUDQ¥CHDWHG
XQIRUWX®EBBMHNG RMPRWGHQWLIUHG WV XWHKRAHOO
DFTXD LZQ WKKBH. V WVRRW K H QRXO L J KW HWQ IR M IDBVAHW SHF L D
SRXVV HBIX®KRO X @ DRVXQE@EW W D FW RHGIWIRKHN U DK L XU H
GHVFUL@EH G kWD S \R HWURGIH WDVQRERUU MHS/U R W RV KUWHH D GVHKUH
SURJUHVWIYRXQWHWH/G XIEW D Q HV D WMAKWWILWE U LIHQ D ORV LV
SRXVVHDLXZANW LWWHRSXODQIXDWUKLFWKMHMDLGHWRLO\
S5RXVV MIXHBAUAR QY H\GWGKOHK W KRRIL @ KRAD WS UHF XRIW R H
FKDQWKWWRS R DG XU MOKIH UNUW QFHKY ROXWLRQW WLIKWC
V D WEKDRK V VAIHDHDNWWKRHEQ G L W KB QWV XW KNGHH R W KWHK HR U \
WKH VRFLDO FRQWUDFW 5RXVVHDX

, QW KD PLH/ VRXIW KMHR X U/ D O WAIREW V YRD GOV KWAU DKILLVFWRR U \
W KR O VFK RRE X VEH\DF U LW K@Ul | L ¥ K@Y WRE RROEWKK O GU F
ZKHQGXFDIDYRRQ G XEWP G Q J XHRIAHS O H RVUHHDMWIRG KR O HV
7KLWWRDWMV S HFSDIOCORAMDKH RUJEBRP XQEWR DXVRU JL D (
VEFKRIRW KK VYV ((BDSAL UH UHOVE®/ KD PH W X DDWKRHYEW B B Q J
WRGDRHOOUBRBWHRLQ® SSDUH@PWO\L QMAIVEBMR X KQIDHD
*HIHQZDNUW] Q VQ BMRHGEDD 8VSHOQNQASULQVOHG LQVKH
W ZHOUWWKR H¥ WU 4 O<CEl ITURRE KLFW KM R X UQHDEE EE]
WUD QWOINNWMEGH F H W RWKOH- D G HRWFH D QKBW\K D DML W
R IW KMHR X WORZMLUBAH O ® BIR SEKIRVEA R X ID@IY @ VG L AH WHW O
IURREKLFEDQJIJXRUH\ ZKRPWKH[WUDPBQY®GHRED WHBDWM O
WUDQVDIOHD X &/ KRWIRY HE SO D Q DLWQWKEGR/R W Q B Y ®/\NUW R
VX E VW MWKRISI\Q HR@H/F H VW RPD\W HIUAWDHDV HZQ WSS UR S U L
SLEFWEUBY LQQKO O X V WAKD WKHROWBWHH D 5 H WXNOHEH U WW Bl C
WH[@ >

, QV X E V H TDMHVQUKKM R X UL@DWOU RW KIHH ¥V G/HRUK H RUR. SIXDO U
' HVW HHUGX F D VOLLIRIYVIKAY WPVHX HKW KRR Q F R BWK M/ D QMLHDOF K H
VFLHOQ®MEXRD @IDVMI R Q W H WWKSHU D F W [LI-HOMBE RHK HWU\ V WRH P
NLQGHUJDUWHQ RQ WKH H[DPSOH RI DQ ,WDOLDQ I
[KIDOHWWHRRPSEQWHG/ HXGRQY¥P X% RWVYDGJH

> GLPLQRURWF DG HPWHDURX\QG WK FHQWRUJI MR UBOWEXFDWLR
DWWHPSWV WR HVWDEOLVK WKH VWDQGDUG DGRSWHG LQ SURJ
> @% %RWVYIRGRH ZLIRI/ XD U WDRBW V Y\ B PHFAHUD DB RXUQD O |
+HUHOQDPHQBXUQDPH QRV KLY X MNUDL@B G LW RRPR X UQ@XFDWLRC
V KIHR O O D EZRL WIKIHHEG. W\RW IR EVGEHK L O GNURIQU YIDNOD GDO@A KHH ZV SD.S B O L
OLNDG]H



7 KHR X UM KWK [ WAKV R RWKMHR X U@EXF DW.IORQ DQW KHHFR QG
WKLDGER X UMK/ RHY SXEOLWKESURIWKIIDPRSPHULFD
SV\FKRQROOVADP H\V@ &R QY H U RIEWLAR RR O RKHD X W RR U
W KW U D Q VIOBWHARHQONGWAYSY HXGR @\ P'JHVZ KL FIKDE'H H Q
L G H Q WEL LLHI\GH D 0 FEHHOLRQWIRDKI B P R X M L WBEKUE QVLHFD FIXQI®
SHGDJRJXH Rl WKDW WLPH 'BPHQWL 2NUHVKLG]H :
'LOOL-DPHVORDMWRPREVHULBEDRORVRXKHBAM\&KDUOH
3HL DRKHEW K BDWP HP E RW KOHH W D S K &L FERGD H WZKLWWKK H P
KH¥RQVLRQBMIIR X Q GRHSIVD J P DVQK P FW L R @IDDRW RV
D UDHF W LY\HHDGES H G D J RV E E B Q\FKHR/U FAI RPEDHV HSUUL HD\DHL QO KA HG
MR X EEQD@UIDY LWZRK L O RV FEDRALHF DRW X BEY +HD3 HDW. Q W H U H
DWW H B MWRRED EL@V WH PRW DRGW K HDRH V “DPHYV
,QRQRIKLFDLDRUNABULQFRSBRHYRVREKOLDP
-DP HIVQD G G L W/LRR QHACHN H J FEW VHFWYXW KSHH/U F H SR R B\ K H
UH O D W RR\AK QB R W KR-HEWM HEMVMB/RZIW K R XY KW I FRQVFLR

FRQF KW F U L P IDQIERV/A.RMU LDARVR F LOQ MIDRVGHRFOH VW D X W |
DQG WKH HIIHFWV Rl H{SHULHQFH HWF®@ +RUDFH 0

> @:IDPODPHV - $PHULS RO R VIRG®H B K R ORJHLIMIA/ENE D WR UI HDU
SV\FKR &R X\U\QW K&Q L WEHGD WGIX/F D WL R WBIEL \F R Q VL GRHORHE KBIHD G L Q.
W K L QINGRERAMMD | O X I$® W R DR BWKHHYR Q GW RH Q W X BIL R WWHEROW KD W K H U
RISPHULEBFKRO-PPHRRMBPRERRNYFOBGHQFRSUHAVKRORYVRY
5DGLAPBQULFDYBFKADULRBHOLIUBKVYLHQEKLKKH[DPLEBGLURXWPV
RIUHOL H[BX\WLHWF®IRUPEDVR® QF\F O R SHAIMID QL@LIFLEDP HVI R U
PRUH GHWDLOV VHH +RUDFH 0 .DOOHQ

> @'RPRQWHVKLG]H Z UL W\WHHD FSHEUDILFX BHQ FH K HZ R U NIHQW K H
V F K RRIGAKER F L HRAW K3HJ R P R VRIW/R @ H WIDIPARR QFH R U J LIDGRIYP H J LDHIOR Z H U
 PHUMWIBLQFH KH DYW H D RHGIQ J XODQIGIL W H D BWKRHLRH J E\PQ@ D V LIXP

. XWDEMER O O D ERUNDRKMH-GZS D SH, 1YW UASIN K DURH E¥YE D N K DFONHKWREL Y D U L !
¥$PLUDQHMR X ¥OD\DP HEQBW K HHZAD 8 H U V H BXW R/GHG X F D V8 RRO@B/DK H
5XVVI(PRL UFHX &H V S MAMKHI R U J UDRQ D V IWHPD FKIHUNM @ RUNW® Q VW K8 O
DG Y D Q BHREW KHIDYR X QSJH R SHHB X E O LNYEGNBKB/ HXGR®\FRPDVKY¥LOL!
OWDJRUHOKROHWHORUPDPMLIRQRW KR RAKEQGRKFDWLRQ  ¥' 2 !
LQIRUPDMUIREQGIAND G| H 7 K DMK/ H X G RO \%P 'U H DEDHDO RQRRWP H Q W
2NUHVKLER 8 1L R B G R WKHUP HROW KSD J R W KMHR X Q®XOF D W HRIGVIHL.Q G
SRHXWYOGWKSVHXGRQ\PRMVKYZROLAKR QRIRPHQ@WM UH VK IS¢ HIER QNP V
VHHPV WKDW WKH DXWKRU FORVHO\ FROODERUDWHG ZLWK WKF
> @UHVXPWEKMUDQWXYBWROLDPHYRUNULQFRSKHD R VKK \FAKD V
SXEOLVMKHG+RUMFHDOOHQ D QW KWHU D Q VEDD VE NR @ V KNI W H ' ®H G
EH D EULHI RYHUYLHZ RI LWV FRQWHQW



7TKHWBKLORYV FEDRAH ORI MR H5 LV F XH/YHHED Q W L TWKK W H
ZLGHOLVFXDVYRBW XEA\WXFEBLVFLIOERHYRVEBBKKROR.
PHGLFLQH DQG RI FRXUVH SHGDJRJLFDO VFLHQF

7 K HL Q W HLUGMAKYR U NRV: L O O LIDFP HR'Q R IW KHU H D WP/ F D 1
SV\F KR ORQ &YX WWVR V KEWH D) VIDOSXIERDQ F DOVG. IRAIXMH K
GHP D @G\HR U JMRF L BIW/K\W X ROW K HW K B W XIJO &/ KKIL J K
VWDQGDUGY RI GHYHORSPHQW RI *HRUJLDQ SXEOL

& RQFOMRQ

7 K X W KMHR X U (QEDX@F D WBLXREQ LW KYH.GH P\QIGG HHOND PRWW LQ N H
SV\FKRO R RIPL\R ORQ EXWIYR VR R OMDD GBIQ % D S)WR XWW H L
$OH[D@EH]2 WFRS S P DYUQ H GLLLHW | VFFHKUE GO B H W K X L
/HLWWN U P D@ N B DW X UDHFD\Q GGRW FXGRANV K HRR Q BIU W L F (
EXWKRDW HI Q R XWR R Q F OAXIGIMWIHD W HRUHARW J HIBQX F D W F
ZD\F D X VEH\GV KIHQ W H B HWKIHR O R © R & Q WMURU HIHV I @ RV K H
UHD F W HREXFDWL R OREI® KHP S LV RUHDRARIQFHSWKR O «
HGXFDWLRQ RULHQWHG RQ QDWLRQDO LGHDV EDV]

7 K LB/U LUHH Y LLHED VRIG® WV KEHD R IW KVMHR X U(@DXE D WKLARRZH YLHAU
V KR BWKIHU R Z V@ U FROMBKWS U IRD B V W HHUGQX F D VI GRIGIHOR U J L D
GXULWKEW U LW &HQ W HRIMAKSX E L@/ KEY.H U VRIWDWH ULLC
DFFRUGLQJO\ WKH IROORZLQJ FRQFOXVLRQV DQG
$ O D LBIHR WY KX E O L F b MUMRLDD/Q \GQ D WIRNG 8\KRHU L JEEQ D O
/ X D U WEREW V YDBDESLAYV V R FZ B MFYQ GW KR Q G L R/ILR N U L L
SR O IFFRQ W U MER WHHE LR\ RRHOVE U D G R W/IUFDQ VIO RW K®J
RULJLQDEXOWHBBEVKEHR UJODWD RV KSHK E O L FRONWHL [RAD\
FORVH WR WKH RULJLQDO
7 K HW U D Q VR IDMMR BHGX F D WDLQREFDL® QWMGIHDBE\R UL H Q W
W R Z DW KGN HHE[ Y V W DKFHR P S BIIG[X F D O L REDIDROU DLQDG K H
LOQHYLWRBIKDLUUWEM[SHULRIRHR S WDF ® RARLVH. WW K H
QDWLYHYV
7 K HM R X WZ@DA) W H QFEBI G/AV UFDIFWIR U J VIRE L MAKH U HVR Ul H
GLVVH P LRIHW WRHREX F D W G ROD@WEF L H QWKLR XBEBY R F L D
LPSHUDXWL®D D Q Q G L FOWHKRHD W H O G H F V& ® R F LIMQ\G
KLJK VWDQGDUGV RI SXEOLF WKLQNLQJ



5 HHHORHV

$ODQLD ,YDORPDUWEPWORSHRIDIORO (GLWRU LEXFRKREDVKLG]H
*HRUJLDQ 1DWLRQDO $FDGHP\ Rl 6FLHQFHV 3ULQWLQJ +RXVH /
%RWVYDG]HXDUVDE %RWVYDG]H (GXFDWLRQ LV 3RZHU -RXUQEL
%RWVYDG]H/XDUVBEWYVYDRBWKHUQJIJXDDWVK#%DVRV/HDFKL@®XUQDC
(GXFDWLRQ 1R SS

%RWVYDG]H % /XD UWIREN VY B6GK]®1] DBXIEDVIHD F KMQ®K HIBQLRR XU QD C
(GXFDWLRQ 1R Ss

%RWVYDG]H )RUHLSBYLHDV%DQLYDPHXGRRI\PXDUVBEWVYDBDRXHQDC
¥(GXFDWLRQ! 1 SS

%RWVYDG]HXDUVDE %RWVYDG]H )RUHLJQ 1HZV 1 SS
%RWVYDG]H IXDUVDE %RWVYDG]H )JURP WKH HGLWRULDO F
%RWVYDG]HXUDRWYVYDX®]HWOREW VY G H R G OFMWIRNER KIH UY RO XR H
IXDUVDE %RWVYDG]H V ZRUNV 7ELOLVL 1DWLRQDO /LEUDU\ RI
&KNXDVHOLYD@KN XD VRYOLF B R F D WLRGYS '@ DIFGX HHY HO R SR KHRW JL D Q
3HGDJRJLFDO 7KRXJKW 7ELOLVL 3XEOLVKLQJ +RXVH (GXFDWL
'HODQH{3 -DPHV'HODQH)\ -H D Q5 RIXF/TVXHDVX 1L D JD8UDH UV BB
$YDLODEWMW DW 1 8B SXRAWR +

(QF\FOR $HGMWD:QQOAM P\ PHU LS B\F KR ORBGKIVBRK H U IWWH@RUD FH
0 .DOOHQ DXMWHE O H ZYWPERIFFRINYKEODR-DP H V
*RPHODXUL,YDQORPHOD¥HGD JRILRBEDLWWKIIRUNRI,OBKDYFKDYDG]
-RXUQDO ¥(GXFDWRRQ!SS

+HVVH 7KHURIH\DQRH W X URIWWH X V\BHBE@® JR $ EF®OP L H V DQG
7HDFRHDLQRLRIOHIHYV  'HXWVEWKGILHUQODJ » $Y D L OIDVE OV M\ES V
ERMVURRJIJOH GH ERRNV"LG 1S4U$4$$.$$- TO4FHUPDQQ :HLPHU
+RUDFHDOOHQ +RUDFHDOOHQ3KLORWRSIIKOLDPHWYDZQRRLRZQ

"RUNVKHORGHUIQEUDUNZ<RUMNMYDLODBOWMWSY LD XV DUBKHF I
V_SKRORWOAMAHSKLORVRSK\RIZLOO MDPH SGI

-DPHV :LOOLDP -DPHV &RQYHUVDWLRQV RQ 3V\FKRORJ\ -F
-DPHV :LOOLDP -DPHV &RQYHUVDWLRQV RQ 3V\FKRORJ\ -F

XPLVWDYHOGKHHUPD®DFK$QYMWME) . XPLVWDRKNOGEOBO®FDWILR®S

OLNDG]H OLNDG}H'LFWLR®DUHARUJL3D/GXGRQ\PAHRQL ® KXV HXRI
/LW H U DOWVDXQXN F UQ SRV P DIWLIRIQCDEWMW S ZZZ QSOJ JRY J H JAGLFW
UP G W

OLNDG]H *LYL OLNDG]H 'LFWLRQDU\ Rl 3VHXGRQ\PV 7ELOL
3XEQGKFDWLRQ*HR JLBXE @GK F D WRIRNHUQEX E O7LHD F KIH G VE\H G

9 .DMDLD 6FLHQWLILF OHWKRGRORJLFDO &DELQHW 3XEOLVKLC
5DLQWUOOLQJ 5DLQHWUOOLQHPHQBAKRROD FKBIQBROLWKFVHUPD Q
7HDFKBYYRFLDWLRQ &ULWGEWDXGLG+YVWREEED@RDXPH (GLWHEG
+HOPXWHUGLQPIUIHRFNDDQG+DQV 8OUHKIOHY WWLQX¥Y®LODBROH
KWWSV GRZQORMERM@RAENVKHOI / * __SGl
5RXVVHDX- -5RXVVHDWRFWURQGBLJIQLILEQQEHNIKHQW 2RQ WWRDRL D O
6RFLDO &RQWUDFW DQG RWKHUV -RXUQDO (GXFDWLRQ




7VRPDLD $VWURQRPWRRBERXQWUQRBRSHUQLFXV WRHZRWQ

E\ 6 7VRPDLDV -RXUQDO (GXFDWLRQ 1 SS
7VRPDLD $VWURGQRPWREBXQWLQRBRRSHUQLFXV WRHZRQ

6 7VRPDLDV -RXUQDO (GXFDWLRQ 1R SS
‘HLPHU 'U :HLPHUCVWRIBHGDJRIDQVODRPHBPEDPL /RUWNLSDQL
-RXUQDO ¥(GXFDWLRQ! 1R SS

'HLQJDUGWODUWHDQJDOGWW DINHVL Q8XEZVR QVGLVEFR X Q GO HUMRIQH
7KHRDQBURGXFWIKYUWRMBFKRRQWKRUNSODFIHQNKBDGMLOEUXQ Q
HVS SS



\ 4

&XAXDO-GHOVIW 1O VKH
&ROWA[ WRI :  UWHQ + HUVDIH
7KH ([ DP S®IRI $ ENKD] LD

$ XVKRU1 RVA

" RFVRURI + W WRU - 3LRIHWRU
6RNKXP L6VIDVH 8 QLYHUAW
/ELOM. * HRW LD
KW®%V _RUHG RU




$ EVALRW

1D W L FEQ D QVDCHDDW/HM\RIBYGYRUP RE HDOW R GH U LIRRG L P H
ED VRI@ D U LR X WHRUAR U GLRDKEH. V F RRXUG/HHQWYH. MR U/D B/
FRQVL®MNER G O HFHODMOBUHIQOWK MAYR P E L QBIWL\RXH/F WRIIX P
F R O O HFFX\OLW KW I EDWR. QLD L RR/Q W K HW KB H D GE QD EW

R F F X SE\HZGJ L WRKHDQVKKHUWDLOZ B L IF W R J H &/ IK\WRONV KR-DUU N R U V
LGHQWDBI\XQGDPHQWDXRQFKRUPDWLRKER UO G DIOHZ
YDORHQDWLRQV DQG LQGLYLGXDOV

7 K HZ U L WRAKFDQWKXHULDLOR B\VIKS-D W W'V HRAIO H D GKLLQY W RILDLUFIDIDW L
W K DRAJ BV KEHD VIR Q WRHI© RVO O HKELW IMYRRUHLFERWAK U R X J KRBV
0L G GEIH W KQD W LIRQ/EXD WOCUHIOBMWWEME N K D ]2 R X O B VY. R
DVVRFZDW§¥KSH R U J KD § W RUDLUFDDW ER B O HAW MYRADQLLAD\C
V L QWHHH[ L V WKLY IV ROUQ.& B OUNFHR Z O HE®MBHE R YWWMKAL V WRRIU \
$ENKDLMPDVHG W LRGKLYV W RYD B D DRULREMNM KHH R U JL D (
ODQJXDKHVHJKLVW RARUFNB\D H V HIUQWHKEHR O O HR WDIQRFQ H Q
*HRUJKDGW RWRIADVOL I RI.DUWQODUWTWONR Y UHEDP L O\
FKURQLAOHNMWKHQJ\WHWE QVKHR URY D NK KWOLI UD V@ 8 Q
R W K*HHR U J IFIK@ R Q L EQUPD\BIOU R Q LKALO/WWERSIRLHF\IDIO\@/ U D Y H
OLWH U, & GH W IORMH U K Y WW GRR. G \WIENG R/Q W DIL@RH @ FL D
KLVWRGRFOPHIQS\LM U DFSRKQRPHRMML $SENKDJENKD]LD
NLQJWULVWRWFDMRHMXGORUGVQVFULSVSILRFGARBDUW D.
QXPLVPDWLF LWHPV HWF ZKLFK DUH SUHVHUYHG

OHGLHWDDG E\R DRVQIDQWR HW K H Q W )XQUWAKW M J DW KZHJ L W W F
FXOWKHWDIORDYKHENKD]EDQQABEPLOWKEHKDUYDVKLEG]F
QR W H Z R UGARKA\X P HHDSALW WRIDVD H U U D @15 L W DHSKAK HZ R U N
D Q D OW| KW R E R MRAEHO W X G BI QR YBHK D U Y D VLKW &HRI @ VWRH [ W
WKH ZULWWHQ FXOWXUDO KHULWDJH RI WKH WK

.H\Z R U G\X O W,)XGUHBROAMUL MY W H QL WHD. YAV ROUHFEW@\F HR U JL D G
DQG $ENKD]LDQV



, QURGXFARQ

7 K B/ W XRE® D W LIR QXD WDGUHDQOD L MY KBAD F N GRUWR BFHK U U H Q
GLIILMX@®W D\QWRBER U D® & KBIJJUD Y RWILARML \W QRED/OK Q L
F R Q | OK. BIWWW ULDQFRAUHH® WIVDHIQUWR PR RR @ FRW G L QKW X G \
R IQ D W LIRQEXID WOGUHOM IQWEHIKEHM Y H O R B FFIRQ W H SWKXRQ H W
DSSURNKRHEGRR Q VLGB HD @YD F K L H @ D@/LR-QIVOXALIND,
FXOWWXNODIOFRQIQGMWQRRQOH MY WA RFRXQWQGDWLRQ
VWDEBROQWDUUR\D EXWW KHD PML PKWHN XRALG HQ W QW L

W K HKLLWY W RFRLABVEKRWECHE D V R QN K\HF L H QDAQLD DR YQX/P H U R X
DUJXPHQWY DQG IDFWXDO PDWHULDO

7KHR U P D W IQRPQV LIRQEXAD WOGUHIDNEDNRI@Y D U LRHVE F WIRW V
EDVRGWUD G L M[SRHYDL GREPIRE HLH QW XIDGE M Y H DRTW

IR U P HR®W KED VRMW DULRXAW RQ DO\ ] MWXKSBILVFRRIWGH QW L
WK HR UED\R W R Q VL ®NIFHR® O HRVOIWDIEHDEDEK L FKR P EL Q H
Y D U LRXHF WRJIR R '@ OHHFRXOLWRUDDOARL @ D W \LRRRWQ W K H\F K H
O H D GLOTIFRF F X SA\H G L WAXIDQWHILDLGX B 1 AW R J H MKVURK K H L
PDUNRILG HQ WIDV\J XDLIDHD & U D G LWH RLQI\R R Q CHRAUAK D I
IXQGDP HQWDX®RQWVFHKIR UPDWMRKZRUOGDONED OR KD WLRC
DQG LQGLYLGXDOV

,QRXBSLQLRKHU L WRK-OQVEKRIUDIOR DA KHD \LWD V HRMO HD G L G
K L VW RQUDLUFIDEIVKLIORM W KE-D VALAEQ WRHIORAD O HALW MYRPUHLPARDLD

7 KU R X J K\ROHAG GEI H W KGHD W LIRQUEX@D WOGUHIDEMW YSHE N K D] L D
SRSXOZW¥RQ QHEMMGHH RUJ KD W FQDLFDDWERB O H F
KLVWRAQIFBO® S S DVUGED \EDVRGW K$UL Q F RSHID Q@ RW \
*HRUJLDQ $E NKDJ MIMRIRED XWKH [ LV WHIQUW RDQ BORX U F
NQR Z O HE®MBHE R YWWHIL V WRISENK DLMDD VH QW LRIGKQ VW R U L
Q D U U DRMLHYDRWDA/GHH R U J LODDQD J X DK H \DHU W KKIL V W RARLUFND\D
SUHVHQY KR O O HEIIRER 8B RU J KD QW R RIUANNOL IRI. DUW O L
¥/LRHWKHHRUJLDIQP LK UR Q LARRRIX@RAL® JWW K LVWR U L
Q D U U DUNHL D HIYAW KZAR U V9 D N K X WaDW U D W Q IR @/LK*HHR U J L D (
FKURQLFOHUV VPDOO FKURQLFOHV KLVWRULFDO



,Q DG G L W.IQRNDHY WKLLQYIW RARLE W IBNG R/Q W DILQRH (L FK D\DWIRQ L
GRF X P H3W YU PRIQUEP HRQWWL $EN K SENDKD N DQBW LV WL
DQBDMRIX GIRY & Q VB W LIRDLW WKRHOLLWD DX PHL V PXOOWLMAN F

ZKLFK DUH SUHVHUYHG LQ WKH *HRUJLDQ ODQJXD.

,1Z HO R BW KZHU L WAX 19 QKOHLD. @V IY KHHV K FH G\ X KD ]S DIQQ F H ¢

IDPLOWKEKDUY D V IGIREFPHR/HHGW V WIRIDD KWW IRIPE V W/RLQMWD S |

HW RNV KU D G LA SRIQIRHB[Q F W Q@ KOH. G GSIHH F R Q W L IQQAWM/IK H
WK FHQWXU\

7KHPHWKR G RQRBIK HRUWIFUD® H Z R WWKZR U B UEID VR GW K H
PHW KRRIGL VW R U L FID @ D\CB & BVEHN KW KN F K QRUFFVYEHD VRADXOG \
R IV R X UFGIX D O L WD WHEMNNIK R &N H V H DWW B XRIQY KR Q W H C
D Q D ORWLIVU LW XS/R WK L V W RARDEWDKH. VY W FEURLFFCPCHHISALY W R C
PDWHH & DDU PRKUFP H QOPR UGIH WDKLHDDR U N IRGW KW H RNV V
K L V W RERLFDOPOHZOHW V HAGKA-R Q WOHIDDAOR M MK RVEV K H USRI H
W KUHH V H Z HIFRKX @G FKGRB X P IDQWN W H Q HEF 6 M R BIUKVHN X G\
$ WW K®IH [WW DWHKIHR X Q@R F X P ZIWBIL Y L GHFR U GW B H U WD |
F U L WS-VWLKIHK IVOIANGDW K I RO WDHIDVIA\Y B U LIRDEHIBC WV K H R U H W
DQGBUDFWWUBBAZRWNKZR UNEDVRGNKZR U RVUH V HD RE K H
LGHQQ &R O O HEWWIWFBRG! P R UD \Z H QDO KZHU L WKVHHIL \R D J F
SENKDEBINKHWLBIJKD]KED =HUXEDYH®PLWK 6PLWK
9LOODUUR\BLORJDYD $NKDODG]H .KRUDYD

$NKDODG]H

" DPEXWIRQ

7 K HV W XO05Q B F W X D OR |\U WZHUR QVRAHHUQ. \R VIKSHE NK D ]S DQQ F H «
KRXRM KHVREHQWXUSDUW LPSRDW QOEMRUJILDQ $ENK
VFLHQWNMWRULRGUD BERERBFE LQD QJXDIJENKD]JERQW X L
D QG X F DRAWL RHQMDYH R U J IZIXQ ALRZ R Q | L LERIKIIGV W REURLFRXCPCH Q \
DQGUWL)DBWW ODH V K R X@OGP W KRl | L F& R PX P HEDSALW W R C
KHULWRSSLJUDSKRFHQRMW KWHSUHV N R WIK$ENKD]LD
SULQRR®VWKHK D U'Y D VIXR IGOK HK L V W R/ R IXFEORBOVAK UH R X S V
Z K L FIXO RZLMRK | L FALADFX P HQW ©@ XOGPH.ER U U H V' S RODHGWMRGEH H \
SRO LQ/DWDXQREW KNSRI Z U L WADMH UZ D IOM\V)H & U J 1IZD @DK
IHZ H[FHSWLRQV



$PRQWKKL VW RERAXPFMY VENMBKIULQWHERHRUJLDQ ODQ
G R F X P HHEDW\BHDG E\.HOHVK6&KBUYDVKLG]H
ZKLFRURYXEHWKY HIQDVH USIVRARHDQ IRUP MWEHR Y HZ R U W
7KHLUWRW X PHWD®GUHNWRHE DJUDWLR QMW KHGE RRW K H
6DPHIJUWHKO®AUJRGLDQBKDUYDVHOBMP DG % H IRDYH
VHRMWILWIRD QG Z UQ MWIRIDXP \ O R WWGKGHD X J KRAWHKIH R U J L D (
NLQIXHHIQ QM QXRXVROGLDAYDQRVKIWWHADHD TXD U U H
EHWZNWQ\®RXW K URWBHD Q JXROIDHDBED @ QZHZHUMXDUUHC
DQBJDFEAZD QWWHRED NDGHMWK URWEKHGLQRIORMRMWQH U D
5L NN KRQIKE HXW HRGRIDRWEIHCD Z RIF D GG H VAV KIDNWR XG RQ R W
HOQWBWRKXPLOLDWRRDHXL. B FRMRXLURREBQZ L QEMQ W H
LQWRRXKIDUPDXQEXPLOLDWLIQPE L QRENHD EWHRZLEBIFRP
\RXURRBQFZLEBFRWHHOHRWRXHMQHPVZLEB FRWHKIMHR Y H L
RIP\ ORYRKHZLWQHIWHKDVYHDMRHQHWBDBENKRUIHXWHQL
&RORTIHLD R Y GMH X WeRKHL SITHIOH N L B UL |@ENLIGLO %H.
|, GLHMQIPL Q M X)W &Q N WOV MRHUQ H B IDFON KRIOG D WY W K H
R UGMHQGZ L EGW KRIQW R Q V 2H@D \ >@ $QDNYRUIDWUH\
%HU]KH > @

TKWHFRERG XPRIHO HYK6 KD U Y D V KWSWKSH VIV 1B O D YMLVRK)
KLYHSKEKRKDBEHHRE R QI QAP XQ FODRILGK D S S H DMIRHKGH
4XHHQ RI 6DPHIJUHOR DQG *HQHUDO 5LNNKRII IRU |

7KHGRFXPHBIVG VILY\RR XW KR D Q X V FAUR\SOWH S K BZH N H I V
VR @RV WOHV RV K\IRWD Q GP D \K D YO X D UDJGHED YIHR QW BRD M R U
*H Q H B DFON KIRQW K4 H HQR 2W K HL\DKD L '&/Hi R B@ABH) U HWHRSX U
DQ® XD JUH H PMHIDEKAX H HKQD FR P AL WKK HP Q GQ V WRH\Y & H
*HQH B DO L HX WAHRITRIBFR®R PBIQGL Y LSWEV K\DIMD\RKK U

| D W BoHHDPA WK D BS O D R LND W K\HHUU Y D QBHW Y B QW B W HCHH U
KD ® ORXRIX \K D YEHH HIQY HX3 O DRI X LD W K\HHUUY D Q VW' W K H
R U GRIWH U | G/RHFU RN WH U YODQmAMW RV DWRHD WR XL DA G R R W
W K LRJINHH L WZLHAGKH D RAK L WEKD S W@ HWAKKDHS S H D RID® P
LI WKH\ GR QRW VKRZ SDVVLRQ IURP \RX

> @7IGHRFXPH@GDWHEFRU @IRYEWUD G SWHR QAU BGH QMR U J IKDO@ WR U L |
GRFXPHBDRWHSY DD Q GH DJUIHQ G L FIDQY K*H R U J IDIDCS K D EHAM4 5 / BO=, ECL

HO6 =,

> @FWWR OO EFWKE® X FDYUBRDHR JURBSKILVFVARED LY RIB® KWHHG LW RRIVK L
WKH FKDLUPDQ RI WKH FRPPLVVLRQ $GROI %HU]KH



7KLERRIMIURPH\R XG R RKAD WRIH 'RQ Z\R U UL H X W HRIDRWY H
7DUDNVWYXIXDUDRWRDQIG, IDMEBR/R ZL BEW KRRQWRBQV ZH L
WRH Q H BIBIOF K V KW IQ MARVKI. M3HU L @FHHD L NSRDYU X WBR/KHL SIID®

> @ ,Q0 WKH IRUWUHVV RI $QDNOLD %HU]KH

% R VBIR F X P HDQWWWEUMD W\M IO H R FBLLIJB F MJIRFPE Y. VW R ULFD O
VWXSRLRMWLHZ $WW LWRKBDW KM D FWRGRHED P HJ UH @R

'DGLDQL % D JU@EKRQLUD WLARLAOQ HQ H U DOH G L D W IQFEQ
LOQYROYRPBNYWRDIQENLQ HVR OWKIQL Q F L S AV NI QDLAJ V
5H O D VEHRAOAM BIQY Q'BX | H U DVMKHJ R E @ MWPKUHH O D W ERIQWZKHLFS
PDVWHUG/HUYDQMW H. VVRH QK H U LRVY GHIWWLDQW B W\N K

FHQWMEWKD]LDK HR | 1 L FAFOUON LODIQ J XROWKSHI L Q F L § R WIRW \
UHVRARUG.DILG RPHWW VBIQW K$HU R E ®RHPX O WXGH®DW L W'
'LSORPOQRWR W K3R F X PHNOWE WEKSHU L Q F L 5\ M®IPBIQ’D Q \

RWKHUV $W WKLV VWDJH WKH ODVW WZR LVVXHV

% R WAR F X P HROM\DVUKCR 2V K DWK R | ILFZRONLQD Q J XRUW K H
$ ENK D J3WLQ0 F L 5DHORIWDEDOW KGHU D | R IOQHIEROF X P HERWIKU
W KHH W W GRHI R H € IV DD QIR UQ W HXWGHIRQY X E R UKBYR QBIW V D C
L¥DURDHV@HRUJLRBQGUD I\BRE X P H/QRAHK/D U Y D B KIIL @]FHH (
KRXPHWLFXORXWYRNKAH QW X U MWHM B RYSIURDQWH RU JL D (
K LV W RGRFDROH QWMD) R D\Q & V FMWKWHH F R J QUXEIBQ/G R U RV
DQFLH{RW JIGDS O R RLLFAW L Q YOLMKH®&U J IGD.G O R RMCH/WLPR/
JLYWWY HDPR U PIRO P W, BW H URAR/X O WLYGUHBDOWHKVER F X P 1D QW V
SDUW RI *HRUJLDQ KLVWRULFDO GRFXPHQWYV

' KHQG LV F X WWHKHF RRSF X P IRQ. WO H% K 6 KD U Y D VKXLGDH
3D S DVNLKBERMYV L GVEWRAB EUDXDFFRUGBQSORPRWEN
GHYHOR®PHG L HHRW IDLQPCBHSUHDPD@XESWEDSDVNLUL

7KHGRFXPHQQGHHBFXMWHRBP SO LDIQVWKD XPERLD R U RV

PHG LHMIRW JLOLE O R PEDXWW K R XQREWHM X DWW KDQGZULW
GRF XP IHE WDLXW H | O\W RWN\NICFEMW U D Q V M K IMDDNEK R XEBIG
FRQVLGHUHG D GRFXPHQW RI WKH SLOODUV DSSUF

> @HUHQV KGR F X P NAVRW K\H DJQ G D D UIHQ G L FIDMFHRE & IROKGID W WQD G L W L
DFFHSWHG LQ DQFTLHM&I\§/ B0R UBALBES =,



$VIRWKIHLSORRPRIMWERRDQGZULWMWHBQLREHRFXPBEQ@W UD
DWW H QKW R Q&K D @GNS0 H VDWSHUH V HZQ WIKGS K HMH SDUD W
L WKERFXPHORMRUGL@RDQ G Z UG WRXKHP® QEBDW H X R H G
LOQWKAHDQLRI¥KDQGZU MKW EQZ UERRWNIRLRSL QLLRQ
VXEVWDBWLKIRH GV HV HIQON KIR O O R DILQRHW KWMH K H Q

" HOHVKZ%HWHNK ER RN RPH R X L QRO\RD BQW L P W KIDWAQ

W KALIVZ HD UGHH D QZLL QWIKKXH/RIIW KWHH ¥ B R RVH Q R WE R B X PH@ W
D Q F L*HHQRW J Q\B KZHR UXEP D Q X V BISISHMRGL S O R A/BWEEODW
VXFFHMBRRE Y LR XMODNE U R DSHHIQ MOKIIVEOH XDROG H U Q
XQGHUVVRKPOG QXN F, QISR UR MW KMH Y P DX/ FUS B WY H@W F
W KGR F X P B BDAUGHH D QI QVIKKAVRIIR QRIIW K3 Y HAUL\GHD R AVIW PN
GHYHOR®HGI RUJNDQJGRPBUL Q F L SOV KOADIVHIE GEIHH V
¥0DQXVF\DEWRIND @ X VHGER W KLY W RARFPBIQ WNKDOD G

7KHERFXP M@ WEMN G O HYKE R Q WDLYD O XQIRWH D QVHREA V
VW XGWRNHLJ QLR U LLDHO B BAMRIER\CBHYE HUFD Q SUR S H U\
ULJKMWEENKDILE KV KIHV V YGRF X P FAQKIHX W IORIU DIQ O \QWK\H
HVWWWHMN LU WRROMU D Q 24KH.I MY KD PP I R Q | L U R/IIKDIW
WKH RIILFLDO ODQJXDJH RI WKH SULQFH¢V FRPPXC
7TKRHSHTXHRMWRUBDIDU 6KDUYDVKLG]H D URIWHY DP H
LP SR UWZQFMOHE UJDDER QVLRWHYSRL W K X USRN H
*LRUBID IDU 84HD\U Y D VKT HET] K KADWWKIAD PIHZ K DWVKNAL QD @ G
SULQFIRWKHRBUJBDQQ F L SIHT IXWM WM @HR Q R W KHHIR. & ML R |
RIEXVVEDWR K,IPD\E W KSH L QR Y H URORUR X Q VDGO R'\R
VRDO® VR YRV DIVRUHEFMWHHURWKHP SHULVRYFEOBPE G W
W KLHQ K H U LR\ RERIP L Q IRRV@ KHHP S L UTHK HG RFP H QW L J QEAG
*LRUGKDUY D \DIQBX]BEK D U Y D VIKQ BWHKHHQ BZ HW KSHU L QFEIH V
$ EN K DVILIDIQGH UWIK® W WHWBE R F X PHB®DWSHGGXVW DQG
XQDPELJXRQE®DKDWHR KR O HE MW RRH R Q € X O W X U
LGHQWRWLFZR UDGHBENKD]SDIOQ EHORMKHDPRXRURBY
WKSHENKD]QRBDOHPDHID B&BU YD RBLEGR Q | IKUFHORQ JL
WWR KIRUG@®POQRYENKD]ERBMHRUJBEDOQQBHMI G]JHQLVKYL



8 QIR UW X ® D VWWRWKZRQX W K\ WH H T XSHRV\VGR# V. R U BID | D U E H
6KDUY DDKQEHHX ORIEW KHR UJNDRQJGRBPBULQF L ZBHIQIHW
W H P S R&PDRX P IF Q WIVRD GAQU OB K5EK V V (DSL K B IG® L QB

V'S H FK LIVAW FSUHLLADSHIF DALY VR I WL AKOBRUJNDRQ JGRRV H
DEROLVKHG E\ WKH 7VDULVW (PSLUH LQ $N

*LRUJADIDU BHKDUYDVKER LKMR#SYW D\ HDUWRARUHQWHUHGW I
D Q R WZIORWK D Q VER Q WHQO D Q J X\DRIBIVS WQ D \B R GHX/FAGHYW
RIW KGIR F X P B QYWD W\M @ WILASM H V BAUKGIRW RW KHH R U J L D (
O L W HDUDELI VRO KHD U ON R H Q WNKSJN FID GLG-U HWYIHG LIR U R D C
SUD VAR K R U @ WK L) RIVG R F X P HROR\S LD BSH U \RRIQ R RS

SHR Z0QWDKY¥ R W KHEUH!Q WRLUWIANK W K RV KOHD Q J XROMY KM R U J L D (
L Q QAR BGRZQ¥, ZKLAKHQ®M D FKH Q WRIIVKBHR F X P M QLW K

R XIWD L WKL ZKO R XDQ MHRA¥U DK KD R R NWPHI U K S RROXURR G Q H \
IURRLNPSHURUBUHDW®EWVFRREH G WHR MHX S U RIXKRH U

*HRUJZDWPK IDLWER QDL WYKOO 88H U IV, W H H R\ RW K H
DX W RRAUKW H [F\W R U J IL BDQR RVQ QM KGHD Q J XFDIB M O WLAINBI O WK H
O D Q J RIKIMVQ QAR @ GWZK L FKKW UWIRR Q YKHIVH V VB BHLY LG O
$VL QV KGR F X P POI§ W L R @ R &HH WHR W/ KIHX W RRAUKGIR F X P H Q
XQLQWHQWLRQDOO\ GHPRQVWUDWHY KLV RZQ LGH

7KHRSLQLMOSUHWKMM®WGERFXPRADRWU D XGE\ *HR U J LID@&
EOLQWOQEH® KHENK D ]S D Q@FRHES$ EN K D QLFDED HILR'SLQ L R C
| L UR/IVOGDH Q WHKNAL V WEJUHLCFOR. IWHKEHH/J L Q RUMDK HW K H QUALDQ

$ENKDJZHH @ X FKLP SDGE O L PIGJI Q IRQK L VW RARFOOHQ W V
¥$ENKDLRPEOHWRP S O HYFO®X G & QW KRIW KKDUQ & KD V W
PDMR B IOM\WRNSENK D |3 D IQQFGISE N KD |Q R B O H$U H V HLLUDY H
*HRUJLUD@EW\. PSRV VREWOKSU L Q KIRXWHRRP S RRIHL FLQ G
SHUVRQDO OHWWHUV LQ D ¥FRPSOHWHO\ IRUHLJQ

, QW KU M JDW BHHS L V WKRFOUDLUR LM K KO U Y D \GKHA\GH M SHF L D
D W W H QW ISRADKHE FVAK FORE/D VO X H GWV VD RYI H QR K/ H Q WW W F
W RV K&D X FDVRIYG U QW 'H R U J LDQW K RUXKIHOUUHB O WRI Y H U L
5XVVLDQ OD8WIBHR UJGIRE X P HRQOW M H DQSHU H V HULDY H
WKKNQ®W KIDW L BQ B RRYH R U JLQF O X\ KEUIL J L QOBGRP H

RI WKH OHWWHUV DUH DOVR SXEOLVKHG LQ WKH $



7 K HH S L V WKRHOUD. BID K WMIBUQGX E O LIVAVHOIEL N K BEKD U Y D VXQ G ]|
FDQ EH GLYLGHG LQWR WKUHH JURXSV
*HRUJLDQ OO BWWISH V VW@ Q VFODRN IERIP D GEAW K H
RIILFLDO DXWKRULWLHV
5XVVLDQ OD 8 WIMLHWKMHXWKNRQQY¥HRUJDIDW UDQVOI
IURPHRUJLD@WRV V IEDXW KRHU L J KDORWXK U Y LWKMEUDQV O |
LV DOVR LQFOXGHG WKHUH
[ HW WHKIBAWBIX W RRIW J L FRE O R L BE3X V V DI H QWRY K H
DGGUHVVHH $NKDODG]H

‘H SUHWHYWSIRFO P ISQWVH.WY KB RUJRDQJL Q B @ WK H
$ENKD]SNQ QEFLHN K HSKO U Y D V & DGV[HIB WRLYLIH
$OH[DQGHID WMUSHE KD]LDPW.QENKHEKD U Y D GIOWEH B H

W RH Q9 D Wk B E X BVERXWY KWK Z D URMAL KT LVAKR P P D (B® I Q

/HWWMUSHE NKDI]SDIQOENKBEKOUY D GIOVEF®/ REHU WR

'LPLWUSLDQIHW\RMKFENKD]SDR@EMNK KO U Y D \GKOLVE il
'HFHPEHU WRHQ9DV®%EBEXWRMW\RPUKIENKD]EDRQFF
OLNKHIK®UYDVERLEHEHPEHU WRLWWKHU FQROQDE
'DGLDQLQIRUP DSMIRQWRIGIHXVVERGPD OGN KEENKD]LD
SULQ@ENKKBKOUYDORQDOWKBIMOXDU\ DERWWMXPERU
2PHBDVKWUWRRBNSHG ENKDDLDGD P HJUH OHRW WWHRJRV K H
$ENKD]SDIQQENKHBKOYDVKLRBHEID VhBEX\BRWHEQ XD U\

DERXWWFWLRQ®ODQ@KHVGER F X P HQURWIHK DWN K H L ¢
6 KD U Y D \ZKIRG H WWEIRIWEP LN P E HIUQ/GW RW HF PIRW. Q \
*HRUJLDQ XVLQJ WKH ONKHGUXOL DOSKDEHW

$FFR U GWRIJ L BLO/Y K D QW R/RXAARGKWDRMAL RIS E N K DY VX D O C
DG G U NMEHE BFDYR DIQU QP BIGAMM S U H V HIQHIRW U Y B PL Q G
DQ R W H Z RIGIWHKU HQY K#HH S R 19 W Vo B E X W RRYO J R U XGIRW K G \

L @ K L FAKKIHX W R R WAHRHH F HRUSOVH W\ H R U J LDROA K H
$SENKDJERIROQ XQH $Q GV K HKUHFR Q Y MAKA-RWY H R MW KGHH WG H L
5XVVIZEQVW ONRQILEREGY VDRQ® L T XK B QNS ENKDJQD
W K H UR/DAR IW K HW K H Q WIXEIR R U'W RQKIHD | R WIRIPW | O HRIW KIKBL
Z R U NWKO-D Q J XROFXO VDXQUBE X F DIVW REH J LZA-DYH R U J IZIKQ O H
W K$#E N K BK L IDIQVE KHR EDRIS X O RIWMKSQ L Q F LS DRONHR\U J L D (
SHUIHFRWON\D P SOV QPPROLWOBQWLTYDNKBEO H] QKR
ZDVQGENKDIOD GWFULKERIZIHSUHVHR M DYRLLYHNMHZ
*HRUJLDQ ZHOO 6HOH]QHY 1R



QW KZR UNRMW KWD PHX V V IUHY H D WDRXK® U B Y B RUW HLQD G
LQIRUP DWRBE QW LGB FW VZLWHKGR U J BB R P W DLYQ\XFOLLLISQV L |
WK FHGENKDIHRUJLQQF U LBMFIRRRATFRPINGHR U GRH U
OLNKHKODUYDMILG]IWQG ZKLFKHGRQDWRWKHKNKXQL
/LNK@/HP SEH QV F U IFDWNRGEQ R IW K H/RHIVWK Y WH RAD V
PDGEA¥WRKKLRID GENKDDILLD K HLRUGKD U Y D VX LAVWHR! BARW
P\ EHORYHG ZLIH DQG KHLU WR RXU *LRUJL™ ¥ 6DN

OLNKKBKOUYDVKLGS] 6 BHVEW MUK G\ WKIORYH QB KIRY HUQR L
*HQHRBRDR®WDBVLDWRSR O N DI WK WWIXQ VW E HE X U LLH)G K H
0 R N YLD W K HKGKUDGEH V W B B HE ) 9RO 6 .KRUDYD
$ OHWAVH WMWQHIQR U J LDDIE H QUARY KWD PBIGIBWV I W H C
1RYHPEHUQDVKLD L \E H O L H\YREIKBV KGWDW® H WRWVAHUN K D L ¢
6 KD UY D VEKUWE]BIALW/D RWYKOHD E YW KOHDO MWW \M BWR $E N K DL D
EHFDXMKHLI[L ®H H g WY PRLOH WWBPSW BLIDLG LP® B U F K
WR KHRPPDQGHU LRMMKEHDIKIFDYUPWLNKBRODQRY

&6+$* Ss DW H O HR U@\ W W/ KOHL Q L \RW Bl U
$G M X WHD@MVUFDLAV 0L O\ X V&I6@ $ * | YROS SS D
OHWWHHAHPEHU DJDWRKIRPPDQGHU LROMRKEGDKIFD VL I
SUP\OLNKBRBDQR®+$*I YROS S DQ@VHSDUD
O H WWRHV V L \$\G B QDD BB \&FEY- $ * | YROS S
KRUDYD

7KH RUUHV S RRERAHKEHAWA E HRUW KSHU L QIFDHP MOR OMHRR U J D@
LYULWWBRHBRUJIBROR O Q D \RENDH UW KERIU RW KOHL W H U L
*HRUJDD@ J XIRIHRID G G UHY® X HQ WP P D WWRSDUAH V HLLDY H
OLNKKBKOUYDV® HG/HRIQUNOW & BAK FOK X Q F WRIR/G*HH R U J L D (
ODQJXMMIKH XRMW KFHH QW X UE K 8 VRXOWED O GHHWHAORR BLRFHRIGAW
$ENKD]LDQ VWDWH -DQDVKLD

 QWKERQWHQW LY HG X B BIGRIR KKHL V WRRW KAHX O WOXLLREIG K H
$ENKD]ISWQ Q FKHFOXVCHJ I RW H Z R YRMKI\DP SOWK BURPLQH
$ENKD]KDWWRURDQLL G]D VSB D NDLERIMWAHX O WXIURBI® K H
$ENKDISDIQQ FRRM RS K D W.HHN W RWXG-BS/UN. QIFDHP MOW K H
5X V V OD@® J XDQ &X V V EXQ WDXUEH U LIWKGIR WRHD'W R X 2 K RW
D U U LLYQMK&ID X F DIVQAMK\HX P P HRU DFFR I @/IRX L FIKQV K H
SULQFH V OLEUDU\ \RX FRXOG VHH /HUPRQWRY V



DGLVVHUWWDWDRE U R WWRRISHQY DM QFKG LERRN¥ DWW H
Q X P H URXW DIRY HPOV DR HIH Z V' S COSHRM KSHKLE O L F DMHLRHD \
ZHUMKHV RRILB'S R OBIREX Y R UWRRKH. V WRRW KA-D P SDR U Q
HWRDXFDVXV1L ']LG]DULD 7KLM FIWD G L FOLW K W L
6KDUY DV KILQER BOWHRE B V V LID@G U H Q KD Q J X DKILWH UV D W
HGXFDWLRQ DQG KLV FXOWXUDO LQWHUHVWYV

*LRUYJL G]D WKL GH WRM @ KFHX O WOXLLDBOS X E MLERN L YRUW K H Vv
$ENKD]8DDQ KHROXWHS H ZN WIKH VWD PR BMN K KD UYDVKL
UHOD WILWRINR U JISXE OLFX UHRZH Y KUF OFRRYHW B URPLQH (
UHSUHVHRNHRWIFRYWYHBQR ZIK HU L H QG ODBH\R DN H
W KS$IU L CFGIB X BD VL N DO®PXR LVKPLY/IWE D QWH[HPSOD U
*LRUJLG]DBLWAWWWREUNKHKD U Y D WRL B WIUS L BE@LW H C
-XQH EXWKIHX W BRUDX R WRIQWB\QWH Q WIHIRAAHKIHI L Q F H
HSLVVWADRL FHRHIH U LGOI KHP ¥ 0D QX R HQWENV YV 7 K LIVD

O HWRWIHJD W LIW R B HN K HIK® U Y D WKK GNWL H DIGH @/ KBIH JH Q \

ILNRO®WUDY\RY DIWMKEULP HDQ@Q GHPDQWKDBW
OLNKHBHKOUYD\EKIGGYHPLUV\DHEB/UDDOYRBRHGMBDG LV VBRXEYPWLD (
SURY LMYV 'LPLWIUSLDAXKIZ DM QW U KWW P MMHK

W KIHQ Y HV W RITY VAR QH DF\DRRBIP L N K H K@ U Y D VIXW G HHD MW N
GRFXPHQWKWGE XPUV W K$SIENKD|BEDQETAMH ® FW X0 B ODKH @
GHSRUWDWLRQ IURP $ENKD]LD IRU VHYHUDO \HDU\

> ®FFR U GULEKD GXDNKHRMBEBSWHPEHU 'LPLWIUSL DROQV KK V W U RAWKLIR Q
&URZIWULQIAHROPWUD Y\IRYEH QH YD Q% E E X WRID YW BHVGV HH @ U J L BH

W U D YIH@DGLE LWWKHRS\O-D B B 8H R B RK DGR PAHR Q Q H Z\W\WRIQHY WX RHUHV RO Y H
+HZDWLQPHUHWMWDRUYBLURUG.IXODVKALULR]XUJHWIKHY DINKHRDIQ G
6D P HJU+DQIRS I6GIIQ DENKIN D G X.DXWK 6 D O N KZ QR HK DBHHW DQBR QYHUVDW
ZLWIQ X PERIS U L YIDQRH | L FSLHDUDV W/ @R O L WRDYUH URJIKW D& R DR O\ X E DMK &
K H DRGW K*BX U LGH W D F K*PHFDQYM X N KU D Q YMDKIWRHIR@ D P H J UMORG L DWW K H
ZLIRMW KSHE N K D |3 DIQ@FOHH [D @ & D DY D \KKHIUB WHKIHRU'DLG L DV KSHU L RFFEX U L D
OLNKKUODVVOD&KDU YD VELIGHQV NG L [DIRRBW KMBPRI ZKRFEHOR QUR & H
FDPBI0O 6KDUYDVRSSR)NQRMWRLWXS SR UMKHHE W UHV S H FHLDDWOB R U W U D
KLYHUVRQEPL®EDGLJKXRWDQH FHWYRRQ O I&BW WRLERVQHOW LR WP DWW GR Q
PDWH UQDWEN B DNHS R VV WERDUHDVEZ KWL J R RVQ F O X3VE R Q F O X\WKERNYX EG
FROQYLQFRGEMRYHUQBREDLPLWUSL PO D MERV K LKHZDDE @WHREWDLQ
VHFBRWUHVSRQRBB QEKD U Y D VELIGH®GHYD @®RUEH LD W K HRIU' LG L DAY IW K
OLNKHKD U Y D\DKLER ARIW KSHU VRORBKLFINKBKOUYDVKQGRFEQ W H
FOHDNUDLPQMWKENVLVLSLIFRPSLDMEWH UHYRQ@WL FK G HVF UYEHHUG
VWRSLS L D@QUEHH W ZQ YWD U LIRXG/L Y LZGHUMHOWHIQ® Q D ORMLKHD IRUP RW L R ¢
PDWHR EDD®Y QWG DWW KRSLQZBRHWEKDWKDUYDKPIGRMRP P LVDWH G
UHSUHKHQVLEOH RU WUHDVRQDEOH DFW EHIRUH WKH 5XVVLDQ



W8 U HF IEVHHFORMHIIUN. H Q @A\KIDLVE K BK D U Y D ¥ K L @BHYVRW H |
JUDWLAKXGK Q ERAVR QV L RIDBNBE W KEHH MIVP S GRHFH Q W X U L
ROGIRUJLDQ $ENKDDWWRRWWYKHN U XR BHR SQWARPPRQ
UR RW\P LRO-DQW D@IGE H QMR MWVHX U Y R MDKAHK R RHZ K L AKK H \
DUH D SDUW

$Q GHWVKH$E N K D V. BR® B UO HLQ\WY R WH®X P H UBRBK M U MU@RFHIN
F KD Q F HROVOHEMDS/W. (IFSHE N K DZIKD. FRR Q | MUKBHI R U J DID@ J X D J
RWKHILQFKDQFHRIQMBKWKOUYDVIOLGEIMKLD =XUDE
3D S D VQNRWEMDF O HIRLUD U P D W IKRWWUHH S U H V H R MY BSAULLYGHRH (
KRXWRH6 KD U Y DWKIQEBIH K DG GLIFRMPH/GNGRY K R U J L D (
FXOWXRODWQBMNIZWYH @G FD G R Q V IWSKHHS L V WHRKDWLIR D J +
HOH¥KEKDUY D DKISEWH FFHYVRWEID IDU BKD U Y D DIQLGS |
OLNKIBKO UY DVIKQB\WHFH UL FG.RX P HIQRVWWK HFIKWD Q F H.MOWH U
NQR ZI®R F H U WADK W HSAHL QFRI® G X FWKHREIUL FRQ ®QRITLFL
FRUUHVSRQGHQFH RQO\ LQ WKH *HRUJLDQ ODQJXEC

 ODGGLWRREERYH P H QRN IVRVFELRFPCPOD@W & L V WKRHOLDL W\ D
RI.HOH%K\*LRUJADIDU BHOGLNKBKD UY DV WIKGNMHAWD OV R
FRQILUPMWGESHXV VDD Y RWQHUDWY HZEOXRZ DD W KK DU Y D VK L
F R XIUGVE N K D LIGOL® H W\W AR/ K8HU R Z3QJ L QRAWM K&HD X F DVIXNAL W L
0XUD Y \RQW KHR U RYW KBIX W RRW KG&IH W¥7 KIZ U L WAVIHGJI X D J
DGRSWHG E\ WKH PDLQ 6KDUYDVKLG]H IDPLO\ LV *

$ G LUHFW H \RW. RAX QXS H QRVW YSRE N K D ]S DI0Q R R ® VW K H
*HRUJISN@PWDNSX\WR SN KWR P E V VR RQKEGID & WL QLN K H L ¢
6KDUYD\DKQUEFA ISIOH [D QGIDIQRP DQG LQVKHRNYL
&DW K HGUWB QR 2K HOH [ D QBE IDDGULH ® EHIRUHNKHLO
H[LOBIKHWR P E VIMRE HW D 1S KTHO R R GLHD H RIW DY R P W DENU X (
R U GRHIKHKIX V E D ©QUH VWK L RAH-ENKDBIOH[DQGDRJIK W
RI *LRUJL 'DGLDQL ZKR GLHG LQ ¥ %JD]KED

OLNK DBIK® U Y D VCKQ. BRI/ W B O H[D Q B G DD QK R VE&H D MAK
FRQQHFWHG ZLWK WKH LVVXH Rl WKH DEROLWLRQ



20 -XQH W K*U D Q3QJ L QFFIM/ K&D X FDYXNK L@ ROD\HY
5RPDQRY RIILFLOIDORYPGHNEK BKO U Y D RKW B GRHIU
WKFXVV I PYHURQH[BQ G DFFRU@/IRXIL FKLNKD L
6KDUYDVAO\G HD L RYKIGE X WDNY/SULQB @ 5 XV V IUXAZD V
LOWURGEENRBDROD+$*XQG ILOHLOH SDJH $FFXWHG
FR O OD E R UKW R FDXQMVDKEK VV R 7 X ADNURM K

D Q5| WWKEHH DRWKLEVH O RZIHIBL N K BKD U Y D VM WGJHE HOU H V Vv
D QIGOUH T X HW RAMIDY X W DR @'&D F KROW RRW RH U X VIV&H PE X W
ZDW[LOMBRURQHEKH WKHG L HRGBSULO SWKLRZQUHTXHYV
&6+$*)XQG 9RO 9RO SS KHD¥XUIQHIMRLXL | HQ
W KOHR N \&LD W K HIGKHDSL WRD@BIKN K K O U Y D VK RE BV W R GHD
W KRHO*GH R U J VB Q VOB R XRIVE R WWLHG H QIVQIBG\H Q RIW\K H
RZQHHWHUWHVWHRAKLRISENKDLINKHLRU JLVB&]HU Y DV K L
ZKR GLHG LQ ¥ %JD]KED

, QW KUHH D R MWK\HW RH Q WX KL® RIX Q L TRAHZ KHH Q GENKD]D D

$ENKD]JRD® R U J WM UH V HRIW RMHLFYED@®H O L H R IRW G H

HSLWDOKKAHR U JIOIDID J X DQW KWHD PW HP STHK D YIHP LO LW D
HSLWRSWKWRPEV\RRQKERORG@HWKHXVVEFXQUGLNKDLC
ODUVKREDRQRDAKLZD P D GHR U GHULAL |HQHL @I 0D Q X FKD |
6KDUYDVED X JKWHL] K E D 1 X P H U RYRWP E VIR QDK N
IRX QG2 FKDPFKLQED ORX QLF LS BXUMM)KERMO HD @RLQLIOOD .
FKXUFKIOWR D LVKD)R MHDRSDMR QN KHHS L W DRSKQBEX UL Q J
W KRHO H D @ IDE K X UEPXLLOW K HW R H Q WOQU KFHH Q W IMUKYH. O GRD J H
*KXPXULNMWWHDRWUR MR KMRPEVWRIQWRERWL@DORPH
$QFKDEDG]H DQG KHU KXVEDQG .LD]JR (PNKYDUL $

7KHGHFRUBW UR ®HOW KA-D U YR BB L W D BSOVRMWV KAHX O WRX U H
PD QR R X Q VD QG U HEF MGDIMIRHAGBIU D G LAV RRADKEHR F LRIV K LV
FR X Q W \WDW W MMRZEON &E&H F H M\QHEEH DIMOKH Q H BhDX@MD \D Q

DHVW RHWHSKLORYVRSKEHRDUWDIGEDRIG L IKDD P X FK

GLIITHY B QMRID@V U D G LOVLLRYYTD®D W X X DBG\Q Bl GW RIITYK\M
PHQW D@BXD WOAHQRE WR SERK D YSDVWHEGVKHDQJIXDJ
V F U E R\ WRHVQRIHHD \W\G KOHN W MVYRYZ BEIHED/E K IRWEKH D@/HKF H D V |
R G HDREW R P EVMWRQQHDBR BH R SFOGE VI | HHMWEWR S V\ BKIRO |
RI FRXUVH DQ LQGLFDWLRQ RI GLIIHUHQW FXOWX|



7TKHHSLWR BHKIHDS/W. RAFHENKDDIQESLX/L IBENKOGL JQ L WDIJUHL |
OLMHUDWHIWEKDWHO EUHD DPDE@RXYR U OGRY/\PERWKBUH
WKH EHVW JXDUGLDQV RI WKH FXOWXUDO LGHQWL!'

& RQFOMRQ

7KH/ RF RDOVR LFEK O W XMW RI H | O IRMU H DR/IR B B O HFFQ\RLZYGIH G .
UHFHIWKHRXKR RLO OB QERK L KK M) GLY UG R BIQYRRLMI R X S
6PLWK B6PLWK $ENKD]HBOQWDBRWUHDRIXQKHULW
FR O O HNF QR X GIHTKIHFKD B H HRU H V HIUQWHKEH R U J LADDQR J X D J
*HRUJNVFQ WVEKHHW K RGWUD Q VP L& M ER Q RW\RKMH RWW K H

H S L WIDCEME R Q WHQ@IGW S U WMWKIHR WYR LQEGU U H S O b FPHETRROOMH
W KHHW K Q R S V \ F FORGEROM. R_EECHA) RIVWW YRIZWD H TR/H WHP E RRO V

LGHQRMDOWERWK D Q FH G U W L | IFFUL-DDIYONGEEH SO QHRG PER OV
WKHVH VIPEROV FDQQRW EH LQWHUIHUHG ZLWK E\

7 K HZ U L WRWHOQVEKHJDIOR DA K$E N K D ]S D QQ A B PL DWW KPR V W
L P SR U AVMQNHW KAHX O WDXQI@®EDW LIRGEHDTRIWWEK D U Y D VIKQ G ] |
LOGLFTHRMNVLDQ $ENRDVRQLTO®QRWDVRGKLVWRUL
H[SHULHEWI LO DNVES U H Y ERDOW XFUIRLOAWMGS I N K D | L QIQK/H

FR O O BKFRLEW D VD QVOMERIGR W K FPKLHD V H S D RO H RQLINIDIG/
$ENKD]LBDQXQ L®/LFWDWHGW RPHPFOWMQGHLQIRUFBGALR X
ODZWH®HQVSERKD]INIDRE KLVREFHQWXWKHAMIMWLBQGO
F X O WOGUHBDANDLVR\Q Q HZE WWWKRKH. V W ROUDLUFDBDMY IKYHFR U J LD @

W K H U B LRWKK IF RO O HKFN WK HIVF R Q | L LFR W ®&ZHU L WKWHHRIQ W/ID J |
W K6HK D U Y D VRIWE HWAR H Q WE@I\R U W X @ W H O [oV\WKH. V W R U L
S U R F HV KB DO KBHIL Q Q IRQW K HW K H Q WW K* R U J LZDHQM

X Q D EMORHD YWHKKH V W R 8 IQRABIW MSHE N K D ] DIDEVH V FAUKYRHZ HIL! Q

W K HFIRWD O HXFQALAMKHH K D QLIGIV KK V W RPUHLPFFDB®IW K$FE N K DL D «
DQG WKH FRUUHODWLRQ RI FXOWXUDO LGHQWLW\



5 HHHORV
$ 'REXPHQWYV

$SFWYV $FW\ROOHFWKED XFDYUBRDHRJYUBRBKILVVIRED L X R IG® K H
HGLWRUWKHKDLURMWIRPPLVVRR®E\DNRRO, 3X OLVXHWWR R\RH
WKH ODLQ $GPLQLVWUDWLRQ RI WKH 9LFHUR\ RI WKH &DXFEDV X\
$FWYV, $FWWROOHEFWKS®D XFDYUBRDHRJZPRBRILRG XEOLXRIG® K H
HGLWRUWKHSDLURMIGRPPLVSLRBU]ERQ,, 3XEOLSKHQWR®RHW K H
ODLQ $GPLQLVWUDWLRQ Rl WKH 9LFHUR\ Rl WKH &DXFDVXV 7LI
&6+$* &HQWUDO 6WDWH +LVWRULFDO $UFKLYH RI *HRUJLD &6+

&HQWUDO 6WDWH +LVWRULFDO $UFKLYH RI *HRUJLD &6+$ )
& H Q WBWDIBL MW RYUFRIBYHH R U J BB + $ ) 9RO 9RO ) Q
*URJLDQ

&HQWUDO 6WDWH +LVWRULFDO $UFKLYH RI *HRUJLD &6+$ )
&HQWUDO 6WDWH +LVWRULFDO $UFKLYH RI *HRUJLD &6+$ )
&HQWUDO 6WDWH +LVWRULFDO $UFKLYH RI *HRUJLD &6+$ )
&HQWUDO 6WDWH +LVWRULFDO $UFKLYH RI *HRUJLD &6+$ )XQ
&HQWUDO 6WDWH +LVWRULFDO $UFKLYH RI *HRUJLD &6+$ )XOQ
.RUQHBNWOLOWLROQRHHRUIDDQXVFULBWWMSILDRXQGD®LRQ

,Q *URJLDQ

% 6FLHQWLILF OLWHUDWXUH

$SFWYV $FWAROOHEFWKSD XFDYUBRDHRIYRBRILRG XEOLXRIG® I H
HGLWRIWKHSD LURDGISRPPLYVSLRBU]ERIOQ,,3XEOLSKHQWR®RHW K H
ODLQ $GPLQLVWUDWLRQ RI WKH 9LFHUR\ Rl WKH &DXFDVXV 7LI
$NKDODG]H/LDSNK DO DV&JH& X O W XGHDOWNWRIW K H7 + & HQWXENKD]LD
SHFRQVWUXKBDLDMR XU@IOLVWRBMPOGORDXPHLIXPEHU -X0\
KWWS G[ GRL RUJ &1+,
$NKDODG]HLEBNKD O DG ER YV KH. V WRAHUG X F DMK @\RX HRUJBENKD]LD
7 FHQWXULHV 7ELOLVLSBDBEOLYKL@IUVRNDH) DQG ,Q (QJOL
$SNKDODG]H 7KHWK @GISH F WRIKEPN K DY E BR U GMERIP HL V W REROFIDFOMAK H
OLGGKIMV(SLIUDBKQRPHQROOHEMWRRBILDQ 75HIND W KWR KON G GIIHH V
*RUL 6WDWH 8QLYHUVLW\ SS
$NKDODG]HLINKDO DS BIUDBRK L VW RRXADIGS L GIDQW H LR/ FUL S W L
%RRN 7ELOLVL 3XEOLVKLQJ +RXVH /HJD
%HUG]HQLVKYLLOIB HUGYK QLYY XRHYHR U J KD WRDIW H UR BVGNIL VW R U L |
JHRJUDSK\ Rl *HRUJLD 7ELOLVL 3XEOLVKLQJ KRXVH OHWVQLH
%JD]KED .KXNKX/1D]KJEWR RV KL VWRRZU L WILG ENK D FIED. ORXEOLVKLC
+RXVH OHWVQ,CHEX\EWDLDQ

']JLG]DULD *LRUSL'ILG]DUYRNPDWIREBHUH UHY R OKXBANKRDFDVWH OO L JH
BRNKXPL 3XEOLVKLQJ +RXVH §$ODVKDUD¥ ,Q 5XVVLDQ
(VDG]H +LVWRQURWBOKHR Y HU QM RHD X FDYKWXPBRPSLBWGE(ELWRU
R W KOHL O L WDWW'RIIS'D U W R WEWY W ¥ HB\G T X B U WHREWD GTMKWWHGEHQ WL Q
+RXVH 7LIOLV ,Q 5XVVLDQ




-DQDVKLDSLPR®QDVKRIDGKD UY DB GWEQ6L0/ W R(\WIVAIRUNYR @,
7ELOLVL 3XEOLVKLQJ +RXVH 6FLHQFH
.KRUDYD %HMBAUDYIOHEROLRIWKIILQFLIBBENMKD FIEL ORXEOLVKLC
+RXVH 8QLYHUVDO
JHNLVKYLOGRORPR@QLYVKXQKBID JIH R KKL VWRWK HW KHQW®HYZVSDSH
¥3XEOLF (GXFDWLRQ! 0D\ 1R
3DSDVNLUEXUDBB SD VNRLW/IKIH VRIM KHDW LR Q P 68 QAWRMUHEK DUY D VK L
SULQRRG® WH, QW KR QR J U DU J I+ VW RIDL\BWPGR G H U QIEWO BXE OL VK L C
+RXVH ¥OHULGLDQL!
6DNKRNLD 7HGR 6DNKRNLD ,Q $ENKD]JLD 1HZVSDSHU 7VQ
6LORJDYDI9DOKBUQRJIDHRUJILBQIUDB KD PHJUHOR] SERLKO LBWKE O L VKLC
+RXVH $UWDQXM
6KRVKLDVK YLROGBK R VK L DR Z RUIRE SKWHR U J k DQW R BEXP® QW U
, *HRUJEDQW R BEXPO @ WK W K  BHKQ W X8R MS/LDBSUH S DRIBIGEOLFD W |
E\ 7LQDWLQ (QXNLG]H 9DOHUL 6LORJDBIE DR GBIQEKRRMWHD Ve&KFLL
&KNKHWLDEKD@KD K HWR WDKH V WRWWSH LQFLEBBDNWD HLY WRIWX OD® W L
1R $UFKLYDO 'HSDUWPHQW XQGHU WKH &RXQFLO RI OLQLY
BHOH]QHYOLNKBHO®H]QHYCWER Q G H UV \WDKEB XE DWRWRN 6 WBHWHUVE X
,Q 5XVVLDQ
6PLWK $QWKRQBPLWKHRU GHRORIVWRUDQV OWRPA GO EXEDULDP
&KNKDUWLVKYLOL ,QWHUQDWLRQDO &HQWHU IRU WKH .DUWLO
BPLWK $QWKRQBPLWIOWLRGBPOWEWORXEO L WKROQUIHR JR3 H VK H

&DXFDVXV JURP WKH QRWHV RI D &DXFDVLDQ WRXULVW &I
9LOODYUR\D &XOWSRO DB RIBD W L RHD@WE W W D O, RGLHU Q DR IREDIDD
&XOWIERODFROXPH ,VVXH3DJHV KWWSV 777 WREGERE MIEQ
V GRL ,Q (QJOLVK

=HUXEDYHOYLDWHDWXEDYP®D S¥ R O O HFHWLRWB\QWBHO6 R F 6 BLO & IWV K3HD V W
7KH 8QLYHUVLW\ RI &KLNDJR ,Q (QJOLVK



\ 4

7RZ DUG DQ 2 QVR@RJ LFDOO RGHO
Rl 0 DQLSX@VIYH -Ql OXHQFH
9HFVRU' DWRUARQV LQ VKH
“QIRLP DVIRQDO) LHAE

$ XVKRU1 RVA

1* 2 8 NUDLQLDQ &HOVHURI VIKH ) XVIKULH

.\ LY 8 NUDLOH
&RUHVSRQGHQFH FRQFHWOLQJ VKLV DUAF®! VKRXGS EH
DGGUHWHG VR -YDQ 3HIDQ\ FK 3FKLO\ 6W . \ LY
8 NUDLOH

KW§%V RUHG RU



$ EVALRWV

ODQLSXOOMQXHEBHHYWIQWY | ERDQWHIYKAHR QWHP SR L
LQIR U P DW QREY, IVKHY WH Q WKDQ L S X (IMA. IRAR Q WKHDQWM
EHFRM®HHUWDWYEVFHN J URKDGWHUDKQER QR LSXEXN B X V V
FRQIXWVL®.L PHEY H D BN\P.P HWHID 6TWLGMDISEQ R KKK V
DVDFW F K HFIMLERXQIVODQBH G OD W FUHD@® HU H D FIVQ &R
QRW RIIHU VIVWHPLF SUHGLFWLYH VROXWLRQYV

7KLVW XA PW R Q W U ROIEQRFHV R O R E DRVIFBRG\HROP D QL S X O D\
LOQIOXH®HH QLQDVD GLVWREWLREQ IR UP D W HF Q/RQH
PHWKRGRDEBSURDFWR GWRSRORDIFARREMOLQIRUPDWL
Y HF WIRQJ/H F R Q V W DIXIF AR\Q\Y WKHPKDHH YRIP Y Q L S X ®FW L R
DUHGHQWLILHG 7 DO BN LI QH W L Y H Z DIOYRID 1 YHE W R L
W K D WE D (IRQFCHS YE H ¥ D O XIDRA\SLARLQ L FE WMHARGH G X FIVQ B Q
DVVRFLDWLRQ GLVDVVRFLDWLRQ

7KHLQGLIQYE L MDIBHVQ L S X O DGR [FH S VEXRX QLY HU\
VWUXEZWWKIRPPXQLFEWERPDYIPPHWKURKRRFHDOP
VXSSUHMWKRCFLS VKNG WHFMQDY R WRD | | H F MWQ NOHK HGFH V
SURSRP/RIGHSQ R Y IDGH VW HRALEFV VL IR FOD/LBQX O ZWD R DY
WRJIJHWRKHULWPRWLRQBRFGDPHQVRA® VWKW RXQGZR|
IRU LQWHUGLVFLSOLQDU\ FRXQWHUPHDVXUHV

7K UDFWR SR 0WRIMDHZHY U L HQY V&R W H CRMILDDUG\H QW L I L F
RLQIRUPDGLRQRID RBE Y HO R&XFD WLERIMD\DQEROL F\
VWUDWHJILHY WR FRXQWHU PDQLSXODWLYH LQIOXH!

HVZRUGD QLS XOBWQ R BNAHD | R U P DMAIBREW R ORISR O R J
YHFWRU PRGHOV



ODQLSXOOMQXKDEARPBGHILQHPWKIBRGHUQ RUPDW
HQYLUR QFCHOMHIEBALDYSRUBGVY B X $ WLRRND BSHU VLV W
EDFNJURKO KD QA KB WR GHMADS W R WHWH QW BRIGRQ I LJ X
PHDQLQDPSOHUQJIJHRPGHHSIDINH® OJMKRLFDOOOLILI
IDOVHKRRERWLRDVWDFNQ@IHQGD VM WWWRYRIE PBIG L D
SODW I IRDPLS X ODRELIRMERMN QRZOMHB IR G XKRIGHFLVLR
DUH PDGH DQG KRZ VRFLDO FRKHVLRQ LV PDLQWLC

&RQYHQWLHRVERMDVHVZIDFRMHBEKHRNKDDEWULWANRDQN L (
FDPSDLJQ V ZWRAHSFROULEPDEUAHR V WO 'D F WH. MR H D V X B AXR\D
VXUIPREWHIQN LY HE MR OWKR G & U HW KEHOH § MU X RVOOUN
DOORRBQLSXOWMRSRQBRAVHTXHPIWKD\QDO\\W QRO LF\
GLVFRXFEWMHGLE RVA® QD LVDRQ W H UNDHIEMW KR UP DWW L R C
LOQIOXHQFH

7KLYUWDREGRFRWPRUMRXQGDWERBQRDIFKZ IPPIQLSXOD\
QRWLPSDWLVLQIRURDNWRXEXNRYQR QW R O B LVADROU V
ZLW KW RHQ I R U P D W.LERIDDHEF H Q VKUY & RW KIHM K\P W QL S X O D \
RSHUDWHRKHRW R H LR OP CRAFLHRIDYL Q J 7 G L WHKR WK'B Q/B/®!
W KFHR J Q L VD LIVHF VDIQYSH U F H WD RGO R DLSHG\L Y LIBXB®WORIX S V
7KH\GHH IR U P DDAUNMR\DWR O EDE@HP DS S MR S R O R DLFD@\QH
QDUUDWLYHO\ DQG PRGHOHG FRPSXWDWLRQDOO\

7TKHVWX G\HUH YHD[QFHEBW QGHQW IQMANIHRILQIOXHW@F F
SURY LOEFHR/Q F H SIMX®IW KR G R ORD PFZBRIUE LD JQRVQGJ
FODVVEDORQS$X®DW DU REV LIRX&HBR V\V WKHPR/DL GV R

RITHWY \VW HPQWW H UV RUMDLIVPHI @ ROHGW H U PEA BI W XWDHEVONL K/HK L
HSLVWHPLF DQG RQWRORJLFDO XQGHUSLQQLQJV R

7 K LDVU WRR QW U WIRQN R IGQHE D\PHI\G Y IV X G RH @ LWALYHH F H
HW KD BKS LVWH P RUR LW K W R UHEWIVW DDIFWSKI R G WU FIBQF \
OD\LWQKIMIRX QG ZRWNW HU G L \LFL\VE B U 9 B R MKMWADQ\O\ ZD U C
VIVWHPV HGXFDWLRQDO IUDPHZRUNV DQG UHVLO



/ WMDXUH5 HYLHZ DG & XUHMS SSURDAKHY

5HVHOLWAKR QLS X @ QWLYBHQ BEIHNAHR Q WMHSDWDH/Y HELLIVG L SO L
HDFXUH V H QWY Q@ IQFFVWY DY HRWDNQ F2.SHIDOR MARHXWP PD U L] F
EHORZ

%HKDYLRUDO $SSURDFKHYV
%HKDYDBBDRBIFBRPNGH LY UG XD RORHVIDABBY RUPDWL
VWLPXCHH[FHQ{PSLUYBEDDGDQE[E® ULPHIQWRDEQHP D Q
\HWKRY HU @R R BHGGNL UR QWP\W Q WARBXGIMVS R ORQ GH !
FRPSOH[ LQIRUPDWLRQDO LQWHUGHSHQGHQFLHV

)DFW &KHFNLQJ DQG OHGLD /LWHUDF\

7 KH\PHH W K RRAFVR\QL G H Q W LD\Q\@MI R U P D\Y BRIE D QB XGLHQF
DZDUHQBVEOHHUDWKDQ $0OWKRXDEXE P R FL WX H

ODUJHO\ UHDFWLYH DQG GR QRW DGGUHVV GHHSH

S\EHUVHFXULW\ DQG ,QIRUPDWLRQ :DUIDUH

7TKLYVHVHDURD L R U MWKGIHHW H RWMKLR\QW IRXR BHIW Z RQIE
DWWRFWXYQL®JIJWRRGOWD UHEW QDG KLOHITHFWQ@Y®DUJH
VFDOHKHDY SURDIFKHG XFWLR® HDWEBRU D PHKD W [WHDQBGO
WHFKQLFDO LJQRULQJ VRFLR FRIJQLWLYH GLPHQV

6HPLRWLFV DQG 'LVFRXUVH $QDO\VLV

6 HP LR/GL VFRXQIV®\R/FHRD D U U DWW P E REDQVIG) D P oH U J H |
IXENPDQQ 7KHSURY UGHKKO WXQUW EDNG LERKG® URII W H Q

IUDJPHQWHG DQG FKDOOHQJLQJ WR DSSO\ RU VFD:

6RFLDO OHGLD $QDO\WLFV DQG 1/3

'LILWIHON K R@W OG]H VHP L © DWWRI@IQWH D FWDL@Q MW ZR U
G\QDPL*FK\HVML\KD Q 7 KH\DES S U R IDFOKOHRD X W R P ID\Y GR ¢
VFDODEXWLAGLP LW DY HPQOMNALHEKMHWHUSURNBESOHY
FRQWHQW



(PHUJLQJ $, DQG *HQHUDWLYH ORGHOV

5 H F HUQHAY H IO UJAKKO MOKKHY S/DREIGVD DIHQ J YPIRIGHD@MEH Q H U H W L )
RQGLVLQIR UG\MWPREYD E ®RYHD SDG® DUJAGIGS X O D W
*ROGVMIHQ Q :HLGLQHWO KLOSIURPLVRQ@BWHFW.L
WKHVH WHFKQRORJLHY DOVR LQWURGXFH QHZ YXC

6\QWKHVLV RI /LPLWDWLRQV
'HVSLWH DGYDQFHPHQWY WKUHH V\VWHPLF ZHDNC
« /IDFN Rl SUHGLFWLYH FDSDELOLW\2PRVW DSSURI
« 1IDUURZ VFRSHZHDFK ILHOG LV OLPLWHG WR LW\
e« SEVH@FFHURVYV V\N@HWPLFZV\WMHRUWEN B UGIRWNV X G L F
DFURVVY SV\FKRORJLFDO VRFLDO DQG WHFKQRC
7KHVMHKRUW FRPQGHYWFRB HHIR W QL Q W H J UPDRNELHV®K D W
FRQFH S WPXD®LLY X IOV WRIX FAL X WIRRIMWVKLIDOR U P D WH.RQ P
ZLWKLQ D PXOWLOD\HUHG ILHOG

0 HMRGR®I\

&RQFHSWXDO JUDPHZRUN

7KLVWXBRQFHSWRDQ LSO G RQW RRIMVIKRIQ | R UP DW L
YHFWRHV KD SHQF HSMIRIPQ H U DIWL G P H VW LDFO L8\ IOH. W H
WUDGLWISBQBOFKAW HRUMREEVHU YW EBKQLRYUBIND FW LF
PDQLSXODMUR QKW HED VW U X FGVW B D © W URXKXD WL O D\ |
L Q W H U D)FD/N IER@WVLHVQ RAWL P SIDX Q LRWG L V L Q | R UPYDMALLIR® C
VIVWHPLF GLVWRUWLRQV DOORZLQJ IRU WKH LGH

7KHPHWKRGR ORBRDPHZB®RRIOIO ®ZVRILEDBHVV KRR W K H V

PHWKRG UHVHDUFK IXQFWLRQ DQG H[SHFWHG UH

e ,IPDQLSX CCOOMBHRWDW H SAWLLRF W K B R U B DLUIFA\®KMH/ER
GHWHRWRQDQBBBNFUBVVFKRORRFIIDPEHFKQROR
GLPHQVLRQV )ULVWRQ

e ,IPDQLSXQDHMVELRIE FREMW L ROQPEQ IRUPDWHRBRBH O L G
WUDFHV VHPDQWLF DIIHFWLYH DQG QDUUDWLY

e« ,IPDQLSXOW/DX\WSRBXEM M FWXEN MPPDISSLLREV H D F WAR U
UHVLVWDQFH UHSURGXFWLRQ RU XQDZDUHQHV



,IPDQLS X QRBW UBRQGHW Z RUWMGBHIPF R Q VW D XHFRRLARIJ L

DQDO\]HV FOXVWHUV Rl GLVUXSWLRQ :DUGOH

« 7KH IROORZLQJ DQDO\WLFDO WRROV DUH GHSOR

e OHG IFIR U DXQ/D OV B W H VRAUWH S H VDLQMBLYYR-D PIDQ@QIL S X O D \
SDWWHUQV *XHVV 1\KDQ

e« YUDPPDSSLIQGHQ WIKIWA®F R UFHH P D GR/8ISRR V L R\ IRADL\P H
6WDUELUG HW DO

e $11HFWIHFW R U HIIPSADLRRAGR W O RIQL FIRQBD F K LAHD U BV IRQ .
UHYHDO HPRWLRQDO PRGXODWLRQ 5XVVHOO

« (WKLFDSSLRRPSDRHWY WU X AWK D EXH BV V H WK I J
GHSWK RI PRUDO PDQLSXODWLRQ )ORULGL

JRWH[DPSPBIWHN X RUSIROLELFBREXVHYIHFWVR QWD P H

PDSSLDQQGI I HF VHIEYWHR R Q] B WH D RRIGG LRDALSG \G LY BIPLF

WKDW VWDQGDUG 1/3 PHWKRGV PLVV

& DVH6HPRWRQ DQG $ QDO WADCB IRAHGXWH

7KHPRGHOWHVY\HLEJ FDVHM B XEIRPP X QL FIBW 1 RWL

DFWLWYDUPNHWHGEGRLVFRERQEBR O L WW DIHEHHENEUIL RVH L

LOQFOXGHG

e« ,PSDBWRWHQW IPIMO/AWDIDIE \VOAL /D 10 X RS E B LRRYO LR Y
LGHQWLW\

e« 3UHVHRFMD QLS XODMWLWH UQV 7 YR RIMQ RRIUB/QV U X F W
GLVWRUWLRQYV

e 1DUUDVGHYQV LW\ 7 U H SEOULEWDW 5 R @ 'WURIWRY GV\PEROL
DQFKRULQJ

(DFK FDVH XQGHUZHQW D OD\HUHG SURWRFRO

e 9HFWRU DQDO\VLV WR GHWHUPLQH QDUUDWLYH
e JUDPH PDSSLQJ WR H[WUDFW ELQDU\ RSSRVLWL
e $IITHFWLYH WDJJLQJ XVLQJ 5XVVHOOC¢V FRUH DIl
e ODQLSXODWLRQ SDWWHUQ FRGLQJ IRU UHFXUUL
e &OXVWHU PDSSLQJ WR JURXS FDVHV E\ GRPLQD!

7KLWZR W IPHHWHKR G R Q R BXRAVKK H R UHD\O IFGMPE RS U L F
REVHUYD@QREZRQGHQWLIRIFDWYR GRPOL X ORWDLEY &
VIVWHPLF W\SRORJ\ FRQVWUXFWLRQ



0 XOMBYHOO XQ@HLELOWV VR , QI RUP DARQDOO DQLSXMARQ , QWAQPW
$ [IHAW &R QMRQ

*HQHUDO 6WUXFWXUH Rl 9XOQHUDELOLW\

9XOQHUD¥ERQLRWPDWDRQSXODMNRYLGLPHDQIRG D W

DFURVV WKUHH OHYHOV

e ,QVWLQEXWLR FDMWKHH BFWERGMMRLGIRUEASXOVL
HQJDJHPHQW

e $IIHFWPRW LR@IOJH BHQWR YWD F OB BQNWYHRE FW L
RU IXVLRQ

e &RIJQLWIHWGILEH BHWHAHS\WURW MAOLAY N P@E H O LINJ G
FRQFOXVLRQV

7 K H \DHH YIHDWVHGARQPW L FR 2 BOH YRFHIORN H U K L GRRIQKEK UL Q J
V W IRHYW R F WIH@ VALURHOD WAV F DUGRHP W L P WARXQW W L Q AV E WH |
DIIHF QY HQ MHEWR JW LYGIW H U S UTH\M B WIGIEG)R K & Q OE R
ELGLUHFILMRRDQLWQWH UY HFQ WP RER\LIDD GQVWLQF
UHVSRQVHYV

 QVWLQFWLYH 9XOQHUDELOLW\ DV D JRUJRWWHQ 9
QVWLOQFXWOL.QHUDERDUWEGD XWRPBWHFRQWHRKW LR ¢
D XW R QRPL 6 FRG MO USHHDWFE H DMIGRHQIO H{Y RHG R @FHN D F
1HXURVFLHHQWHI@FRX[ 3HVVRD VKRZ KIMDWQWKUHD
V L J QXO\OH/D \B\ W K Z DNV KEHU D E®QS D V \FIRIIV F WRORWK PHOW L Q J
LQGLY LBGX\DFRHSWRELFH R W KHPHEDHVE\E BF5H G L) V W LEDUFAIV \
WULJIJE\WHG VRRYHU QRDGRIKDUPQGRPLQDQFH VRERVV
7 K H\UHH D F WIHR/Q ¥ W LIRRULDUCH FHVPISKQ VW K@K HB BIPER G L H
FULWLFDOLW\ WUDLQLQJ LQ PHGLD OLWHUDF\
(WKLFRXOQWHU VAKX VEBNWMEHRFBADXW R QIRPIBY RRBQLSXOD
SULPLQJ

$IITHFWLYH ,QILOWUDWLRQ :KHQ (PRWLRQV 5HSOD!
7KHD | IHF\WHYHRO OR RG LUMD F WLGRSIUH F UBDHWLRQDO) WL V
ZRUNVKURKPRWLRRORUWLKGS HWR MWDLLRFE H W FS-DQUD D QRS
HPRW LRRODOIWILRIQUR X BR/LOVH Y 8@ WH@ WP HW Q@D U UDW
IRUPV UHVKDSLQJ YDOXH SULRULWLHV WKURXJK |



JUDPLOHOHFWLYKOLDKAFWRY UHD ODOVGH PRW LR § VO @ L
LQWH U S UHW X WURNIVGH Q W L RUIR B RV ER@/Q G R F R GALIQH
IUDPLQJ PHFKDQLVPV

&RJQLWLYH 8SWDNH &ULWLFDO 7KLQNLQJ 8QGHU
7KHFRJQLWHYI®G L O LORD WG H U V WID@ER )QWFHULILF DV
+RZHYKQ@GHBRWLRQDY W L @FM 1 FHRID L\WDRWOD WLR QD
ERG RQN P R W LIR\D\DFOWNAPDHVQK K D Q@ D ONJKH P D X VHHIWO

(ITHFW LQKVH U Y HIQWFIORGHY HORBLRRIJQLWLYH SDNFW

VW U H Q J WKINMQILFRI) @IOER R W HYUD QIXGIG HEHH@FHR PUDP L Q J
SUHVVXUH

$ &RILIXUDWLRQDO $SSURDFK WR 9XOQHUDELOLW
9XOQHUDLIHXWEH U\DWFREGR QD PRFQILJX WDIPRIQHERMK UH F
OHYHOV

« ,Q FDOP VWDWHY FRJQLWLRQ GRPLQDWHYV

« ,Q HPRWLRQDO WXUEXOHQFH DIIHFW GLVSODFF
e« 8QGHU WKUHDW LQVWLQFW EORFNV RWKHU UH\
 QWHUYHQWLRQV PXVW WDUJHW HDFK OHYHO

e« BRPDWLF WHFKQLTXHV IRU LQVWLQFWLYH VLJQE
« (PRWLRQDO PDSSLQJ IRU DIIHFWLYH IUDPHV

e &RJQLWLYH PRGHO UHFRQVWUXFWLRQ IRU WKR>

7KLUSSURDERRREHUVRQPBGIUGY EGED® Q GHEID JR J\
HPERGISHI® FWLE® QD O\ WX PW XD BP\WRQ M X HADKFRHR G H O ¢
H[SUHVVKRGWMULJPDUEHVWURQQARO G HWW D W ZHH D H
LOGLJQDWLRQ GRPLQDWHYV LQ LQGLYLGXDOLVW FR

5 RXAVDQG & DHS$ QDO MY

&URVV 'RPDLQ $SSOLFDWLRQV RI WKH ORGHO

7KHPRGEDYDOL XIVWBIED P SIJHRW H X U R V FSLVH B I R W KDHUD ¢
FR O O HEMKDYHLGRAH X U R V FR.BIQE$IX OO LIRMWER SDPLQH L
UHZDAL® FXIKWWBHWHGLAWUEHVQ IRUFGIHD@WHU S UHW D
SV\F K R W KHDJ@LSS X OLDHAY HEDGDMAIOU R XQ MVEIN M R V. WYPHP H W U
HFKRLQJ WKH ILYH PDQLSXODWLYH YHFWRUV LQ HI



&ROOHEWEKDMHRF L DIOGR\Q O LRRE L O L | BEW PRQ V WHIFDWR-L
FRPSUHVVYHR®FERBSOIMHOWRHPRW L REODIOQTR SRORJLI
V W U X FWXFD MS\R O D IDLQABLFHKERR R 5D QR U H FHIVF\ O HIWA WLEDU Q
FURZGAQDPIZKVYNOLZQWK WILY H UWEHZEKH P QLSXOD)
VNHZV SUHGLFWLYH SURFHVVLQJ DQG DFWLRQ VHC

TKHWDOLGDMWRREP@W LS XOIDWY RWMX WW HW RRIUWPHDUDEOK W
UHSUHVRIWROBRQLFDO GLVWRUWLRQ RI UHODWLRQ'

)XOO 6FDOH &DVH $QDO\VLVY 7\SRORJ\ DQG 3DWWH
7KIDQDRNLWHDO PRWAGC X GFDWHREBXE®HD O WKSROLW
HFRORBXWAHOPSDLDQWRFLISWODU L UHWY HR@HRPLQD Q
FOXVWHUV
/JHILWLPLYWDKXWIRKQKFWIUYHJHYPAW L RIKRBNHHP SWL
FULWLFDO HYDOXDWLRQ DV VHHQ LQ DQWL YDF
,QYHUWBIRH VRFLBMMROWYDQ.D XIDWPHNIJUHHQZD VK
WDFWLFV XVLQJ HPRWLRQDO NH\ZRUGV
'LV S OD F MPKHIRMIM H F\D H G D WOLWHHU YXVQ. QK OHDR\RAAEL R Q L
FKDUJHG FRQWHQW LQGEKDG®OHMIHIKE @ WKW P L
5HGXFWISRBQ PAK U R&XW K X FODX X Bl Q6H\8\8 U HV @ D @ VB
DFFRXQWWE UG MM JIRGB P E L J X B XW KRW LS\L\E QZD U
SURSDJDQGD
JUDJPHQWWWURSIKP D QWY R U O RIDAN X U DIVPLRUP D W
IUDJPHQRHIDILDQ G UR P R WIHDF WQ WH WS RIQUWEH Q W L
FRQIOLFWYV

OLVXDOWKAYV¥EXVWHYMDAOWMSRORIPDQLSXOPWERQ®G
WRSRORJILFDRB B W U DI LH A @/ IKRHAWRG HRQ W U DOH. PHD® W
IUDJPHQWDWLRQ

&URVV &XWWLQJ '\QDPLFV DQG 9XOQHUDELOLW\ OC
.H\ PHFKDQLVPV LGHQWLILHG DFURVV FDVHV LQFO
« 3RODUL]DWLRQ /RRSV # UHFXUVLYH RSSRVLWLR(
e« 9HFWRU +LMDFNLQJ ? UHGLUHFWLQJ PHVVDJHV 1
« (PRWLRQDO &RPSUHVVLRQ ? UHGXFLQJ FRPSOH]
« 7RSRORJLFDO &ORVXUH # FORVHG LQWHUSUHWL



OXOQHUDELOLWHDPOBSGLQJ UHY

e <RXWXUNHQVLWHRDYHQF\ UHGXORLOQDWQ®HHPBRZHUPH
PLPLFU\

e 20GHU SRSXODWLRQV UHDFW WR VHEFEXULW\ IUDF

e« $O00 JURXSY DUH VXVFHSWLEOH WR HPRWLRQDO

,PSOLFDWLRQV IRU ORGHOLQJ DQG 3UHYHQWLRQ

7 K H VIHQ G LFRXYI MUKSHU R S RAX Y \B HDRILFFK L W PI B @VLXSREEED. W W R L
W KLHD | R U P DLVHMRB) X F Vid X0 EFBDOXGRW R G X B W QPIP HAL.WWIS H F L I L
DIIHFWQBRJQLW UDHIWY\SR ORI D ESIHVG LFR/Q Y W FOLOL® J
VXSSRUWYV $, VIVWHPV ZUWXZBWHKLEO ™ HDWQG YHFWR
7KHPRG D@ VRL GUBINVLOGHQEHIOSLQG L Y LEBXG®@W. W X W L
UHFRJQL]JH DQG UHVLVW PDQLSXODWLRQ FRQILJXU

7R VXPPDUPYDILSXO DW KRNV R O DWG\GH KRRWVVWHP L
UHFRQILJXRIPWDRQRSWLP LRHISI IHFWPSBBQ@GRJIQLWL
RYHUORMDRRJQLWIQHWR S R O RALLIKDION. X WHWH Q R/UWIRE X V \
GLVLQIRUPDWLRQ UHVSRQVHYV

WDMI IHV R 5 FMOHORH ,QMIWDAQ] 6RP DAF  $I1THRAWYH DOQG
&RIQMYH/ HYHY

BWKRAXUDO? UDGRI , QWLYHOWRQ

7KUHH NH\ YXOQHUDELOLW\ OHYHOV WDUJHWHG E\

e ,QVWLQFWLIPOHID F WA RV/GW WXWBMHDG LV JIXOUWUHVVL
LVRODWLRQ

e« $IIHFWLYH (PRWLRQDOO\ FKDUJHG IUDPHV WKD

« &RJOQLWLYH 5DWLRQDO FRQVWUXFWLRQV DQG II



TDEOH
S9HFWRU /RJLF RI

L QWHUYHQWLRQ

/IHYHO

7\SH RI —QWHL

/HFKQLTXH

YUHDWKLQJ P

“QVWLQFW JURXQGLQJ H[H

6RPDWLF UHJX

(PRWLRQDO )U
$QDO\VLV

6WRU\WHOOLQ,
PDSSLQJ

$ITHFWLYH

)DFW FKHFNLQ,
FULWLFDO WKL

'"HEULHILQJ
PDSSLQJ

&RJIQLWLY U

$SSOLFDWLRQ LQ 7UDLQLQJ DQG 7KHUDS\ )RUPDW)
7KH WULDGLF PRGHO LV DSSOLHG LQ YDULRXV VH)
e« 7TKHUDSHXWLF VHVVLRQV EHJLQ ZLWK JURXQGLC
« <RXWK ZRUNVKRSV XVH ERG\ DFWLYDWLRQ SULR
« OHGLD OLWHUDF\ SURJUDPV GHPRQVWUDWH KRZ

$ SLOKRWR J UDFU PAMKVUAR-K QW R KEVWEKDW RINRXWSKOUWLFLS
UHS R UWHGEGTDALDHGIRIHYR W LW Q IDIDKWGY L P S U RW K BL W
FKHFNLQJ DELOLWLHY ZLWKLQ IRXU ZHHNYV

5H0: RUG &DH 0 DALSXMARQ 7 KIRXJK 6RP DAF DOQG $ [ HAWYH
7 UJIHYV

&DVHWXGLVLQIRUPIRQLROYIDGDUYHV\WQGHYURY HRII
SHIXJHH $LGm d (DVWHUQ (XURSH

,QV H Y RUHBANDLOED V WHW®R S A R B Q W3R GIDEDR Y BRIPD Q L D
GLVLQIR UFPDMYDBON 7 DPN)TGHOHJG BB L PWO®& PHRE ROUHD Q
ODBWD UJH\WR KQ GBHGLD) L DI X J 6IKIR/F NY. QMDWDU L J JIHHUIBGG
GLVJXKUN[DP SLO¥D O X DE@HD UPR G X QDD X V WEKGIDAHUH
VWUXFWXUH RI PDQLSXODWLRQ DQG WKH WULDGLF



TDEOH

TKHWWUXFWXUH RI

PDQLSXODWLRQ

/IHYHO

ODQLSXODW
OHFKDQLVP

6XJIJHVWHG 5H

~QVWLQFWLYH

*UDSKLF ERGLC
LPDJHU\ SURYR
GLVIXVW DQG |

6RPDWLF JURX
VDIHW\ UHVWR
WKURXJK ERG\
SUDFWLFHYV

$IITHFWLYH

JUDPLQJ EHWU
GHFHSWLRQ E\
DXWKRULWLHYV

JUDPH GHFRQV
FRXQWHU VWR
HPRWLRQDO OL

&RIQLWLYH

3VHXGR IDFWV
FRQWH[W

)DFW FKHFNLQ|
HGXFDWLRQ Y
RI VRXUFHYV

7 K HD D\ HIUGM\VE H U YSHURWRHRO K/ Y X P P D ULLQWISLRAFR PSR QH Q'
H[DPSOH LOQWHUYHQWLRQV DQG LQWHQGHG RXWF]

DEOH

, QWHUYHQWLRQ 7DEOH

&RPSRQHQV

([DPSOH —QWH

~"QWHQGHG 2X

6RPDWLF

*URXQGLQJ DQ
UHOD[DWLRQ W

5HJDLQ ERG)
FRQQHFWLRQ
UHDFWLYLW)\

(PRWLRQD(

(PRWLRQDO GH
VWRU\WHOOLQ|

$ZDUHQHVV RI
HPRWLRQDO W

&RJIQLWLY I

&RJIJQLWLYH EL
UHFRJQLWLRQ
PDSSLQJ

6WUHQJIJWKHQH
UHDVRQLQJ




7KHFURJUHRWLREVY L DG WH U YLINOONMDRMAQLLD W KE K L VHK H
GHWDLOHG FRPSRQHQW EUHDNGRZQ LV VXPPDUL]H

)LIXUH
7ULDGLF ,QWHUYHQWLRQ )ORZ $JDLQVW ODQLSXOTL
IRWHKHLJIXVKRXWRZP D QL S X G\DKW IMOBIN XIGINUW L QF MALEYAHL

DQBRJQLWHYSRODMHRUUHVSRRELWERRWLRQBRIQLWL
LOWHUYHQWLRQV



6XP P DU

7K LW U L B & UD\HOIFRZB/X OW L DG D SIWH Y SRR/ WL Q IRUP D
DSSOLPFE®RXWKUDQIWKHUDSS XEGIDFPSDLMUMHVROY
L QW HRIQLFRWW Z BHOIF@O R J VK S S R UAX VD FRPEPX I L W'
GULYHQY LOTZKIDSH URDPAKD ERRL Y KSIXOIHVLRRWVRR A L VW
V N LAV H J WP\E R G 1L HHPRW DRGSR JQLIWQWRQVH PDINK R C
FRPSOH[ PHGLD HOQYLURQPHQWYV

6\ QWHVVDQG & ROFOMRQV

7 K LWW X.@\W U ROBE DMAR O RUWLR B QRERIGR B D Q L S X @ Q WOLXYHHQ
DDV W U X FOW X WIRRIMWVHLIR QR U P DM HRAEGJ® FIP® QL S X MDDW L |
YHFWRULROPLDWSBRBDWQY W L @F VAIEYBIOWEHR J Q L &V H Y M/BW
PRGHO DGYDQFHV WKH DQDO\VLV RI LQIOXHQFH

7KHPHWKRGREORHQWRSRORIQBDEIDPPADSSL@IIHFWL
YHFWR U L DOQVEL. R QU DWHFYRQ V W BHQDEICR@B O DV V L | R D W
PDQLSXODYMIRYGN KVWHV XOMRE/ KDPDQLS X QMWRXHQF |
V\V W HPS if U DMKLIQRIXIHE WFIRYPHS U H \QVDLLIRWDBWNL B ANH © D Q W
RY H U ®RBS L V WFHORR\VRXKUHHP H F K D QQ RRAWY @ L V OF)OBE- W L Y H
UHVWUXFWXUH PHDQLQJ DQG DJHQF\

7KHPRGHIOQWH UG L\VIR\S 8 QWX BWYW DWWWOQORORHBXFDWLF
SURJUCRRMWHQVH PONWOL@ERS SR UBD \PHR® L W R UL \Y B P
VHQVMARLIYHFWQWBHR S R O B LIVADRR RALARQY LHYR X WIR U N

HG X F D WRKQ Q MMLEHPO WAOUHV M/ KIUD P H Z RRINRHUW LI L FD
FROODERUDWLYH LQWHUSUHWDWLRQ DQG UHVLOL

)XUWKRASLUYBDOGDWHR@HFE BV Y HRHGHE R V\ V YWHPX/U +
UHVHPDWRIK FR U S\R KFBR/GH] Q WM RS O D L §,[DEQER F U MVIRRID N L
ZLWEUDFW L V8 ORVQHPDWKIKR U RDSPD QL WD V\VWHP L
SKHQRPHQRSURSRVSDUDGRIRIRUPDWHR DOIWR RWHI G

VW UXPRRSDE KHQMRQG L VFRGOD 6 BUDADURODWH QA \

UHVWRUDWLRQ



5 HHHOAHV

%DUUHWW / ) BHYHQ DQG D KDOI OHVVRQV DERXW WKH
%HUJHU 3 IXENPDQQ 7 7KH VRFLDO FRQVWUXFWLRQ R
JORULGL 7KH HWKLRM LQIRUPDWA[RRUGSQLYHUVIWHVV
KWWSV _GRL RUJ DESURI RVR

JULVWRQ $ WKHR IFR UWLH\DSRIKXLHO\R V R7SIOLG\DEDR WLKBHR W@ F L #H W \
%LRORJLFDO 6FLHQFHV_KWWSV _GRL RUJ UVWE

JULVWRQ 3HUFHSD\ADIIBRQ/IL@)(EWLLQ’II-HUI%CHFKI—DYIDQ%D%LFQ_HQFHHV
KWWSV _GRL RUJ 6 ,

*ROGVWHHQW 0 $00HG +RZIJHQHUBWMKD QJGQUYLQIRUPDYV
%URRNLQJV ,QVWLWXWLRQ 5HSRUW

*XHVY  1\KD % 1HZWQBLVLQIRURDWDIFME BN LWPKH 8 6
SUHVLGHQWLDO FDPSDLJQ .QLJKW )RXQGDWLRQ

+DXVHUY (OOVZBRWBWK*RQDOH] ORWLYDMWDPN\GRIQQE JHFBRIBUL]DW
3ROLWLFDO %HKIXYWWBY _ GRL RUJ Vv

+RIVWHGH &XOWXARQVHTXKAPISY UYQD XEHWK D Y LLRIUAW L WIXQAVAL R
RUJDQL]DWLRQV DFURVV QDWLRQV 6DJH

.DKQHPDQ 7KLQNLQJ IDVW DQG VORZ )DUUDU B6WUDX\
JH'RX[ - 7KH GHHS KLVWRU\ RI RXUVHOYHV 3HQJXLQ
OHW]LQJHU 7 %HLQJ QR RQH 7KH VHOI PRGHO WKHRU\ R
3HVVRD |/ 7KH HQWDQJOHG EUDLQ 0,7 3UHVV

5XVVHGO &RU[BIIIH[BWWK$1V\FKRORRWURHWWQSWQFKRORJLI
S5HYLHZ _KWWSV _GRL RUJ

5XVVH®O %DUUHWW &RUEHIIHEFWKSN\FKRORRIQR/D/DUIXIHWRRVQ_RQ
3V\FKRORJLFDO 5HYLHZKWWSV _«GRL RUJ

6WDUELSGLS 'LOVRWQ 'LVLQIRUPDJ\HVFL(R(Q)WIEEBDIBXUIDF\NLIQH
SDUW L F IQSEDMRRIAW U D WHIRLFP IRBHRI@ VB URG KM H RLWEHE 0 RQ+XPDQ
&RPSXWHU ,QWHUDFWLRONWS88&: GRL RUJ

‘DUG@H 'HUDNKWKDQ ,QIRUPDGNVRWGHADDQ@ Y HUGLVAUDPHZRWW
IRU UHVHDUFK DQG SROLF\ PDNLQJ &RXQFLO RI (XURSH 5HSRU
"HLGLQUOHIHVDWRDXK *ULIIRQ+XDQI6 OHOORDDHNKKHQE %DOOH
% .DVLU]DSGHKLOBH \VURZ® . HQWRQ+DZNLOQV 6WHSOHWRLQK3QH
+HQGULRBNYLPHIOO*DEULHO 7D[RQRPNL\SNRWE\® D Q J¥PRGHIOV/ LY
SUHSULQW DU;LXWWSV _GRL RUJ DU;LY

=XERII 6 7KH DJH RI VXUYHLOODQFH FDSLWDOLVP 3XEOL




&216257-2 -RXUQDO RI (FRQRPLFV B6RFLDO 6FLF
(GXFDWLRQ LV D VHPL DQQXDO MRXUQDO FUHDV
DQG XQGHU WKH PDQDJHPHQW RI WKH =RILD
JRXQGDWLRQ :H SXEOLVK ZRUNV LQ WKH ILHOG
HFRQRPLFV ODZ DQG KXPDQLWLHV 2XU JRDO LV
IRU WKH LQWHUQDWLRQDO FRPPXQLW\ RI UHVHD!
WR VKDUH WKHLU REVHUYDWLRQV DQG UHVH

SUWLFOHYVY VXEPLWWHG IRU SXEOLFDWLRQ LQ &:
(FRQRPLFV 6RFLDO 6FLHQFHV /DZ DQG (GXFDW
SUHSDUHG DFFRUGLQJ WR WKH UXOHV SXEOLVKI

WKH 6DOYDWLRQ ZZZ I]]SXEOLVKLQJ HX



