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7KH J HQHUDOP MRQ RI &( %5 ,*
7KH <HDU

0 DMMRQ 6VIDVIHP HQW

3 RUMRQLQJ

&RQFUHWA 2 EMHFVIYH * RDQOY
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&( (6( &HQWH IRU( FRQRP LF DQG 6 RFLDO6VXGLHV RQ VIKH ( QYLLRQP HQW
' HSDUP HQWRI ( FRQRP LF DQG ) LQDQFLDO+ LWRU

' HSDUP HQWRI ) LQDQFH $ FFRXQWQJ DQG 7D[ 6FLHQFHV

" HSDUWP HQWRI , QVHUQDVIRQDO7 LDGH DQG ' HYH@RSP HQW

/ DERXU( FRQRP LFV/DE /$%( /

/ HDGHUKLS DQG ' LYHUMW /DE /($' /$%

' HSDWP HQWRI 0 LFWRILQDQFH &(50 L 8/%80216

' HSDUP HQWRI 3 XEQ@F 0 DQDJHP HQW

' HSDWP HQWRI 6WDVIAJ\ * RYHUQDQFH 0 DINHVIQJ DQG ,QQRYDVIRQ
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5 HVHDUFK 6 HP LQDW/ LQ $ SS@HG ( FRQRP LFV DQG 0 DQDJHP HQW

%RZ Q %DJ 6HP LQDU/

5 HVHDUFK 5 H8 QLA

0 DQDJ HP HQW&DI «

&RQI HUHQFHV

2 SHQLQJ ' D\ RI VKH* LDGXDVWHA 6 FKRROLQ 0 DQDJ HP HQW6 FLHQFH
8/%8/J 80216

7KH VK' D\ 21 6FLHQWLF &RADERWDVRQ Y%HVE HHQ 7KH' RFVRLDO
6FKRRY,Q 0 DQDJHP HQW6 FLHQFH 3DUV 6 RUERQQH 8/ %

3K' 7KHWHV' HIHQGHG DWKH &( %5 ,*

3K' 7KHVHV2 QIRLQJ DWKH &( %5 ,*
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Y%RRNV ( GLWG %RRNV DQG &KDSVIHUY LQ %RRNV

5 HI HUHHG , QUAURDVIRQDODQG 1 DVIRQDO6 FLHQWU LF - RX UQDY
: RWNLQJ 3DSHW/

5 HVHDUFK 5 HSRUNV DQG &RQI HUIHQFH 3 DSHW/

5 HVHDUFK 7 DOV

2 W DQL DURQ RI &RQIHHQFHV
3 LHVHQVDVIRQV DW&.RQI HLHQFHV 1 DVIRQDODQG , QVHLQDVIRQDO

3 DUAFLS DVIRQV LQ &RQIHHQFHV 1 DRQDODQG , QUALQDIRQDO
5 HVHDUFK 9 MW $ ELRDG




O
N
1
)
N
i
@\
oJ
~~
@\
)
Ne,
S
&
N

& ( %5 ,*
I

27+(56&,(17,),&$&7,9,7,(6

&ROWIEXVIRQ VR VIKH P HGLD 79 WDGLR QHZ VSDSHU/ P DJ D] LOHV
3UJHV $Z DWBV

( GLVRUDO3 RUMRQV

0 DQDJHP HOWS R®1 LQ ( [ WALRDOL HVZ RUNV

0 HP EHUKLS LQ , QWAUQDVIRQDO5 HVHDLFK 1 HVZ RUNV

( [ VIUQDOS GYLVRU ) XQFVIRQV
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2 QIRLQJ 7TKHHV
' HIHQGHG 7KHVHV
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7KH (P 1O %HWKHP  &HQWAU | RU -QWALGLVFLS@QDU. 5 HVHDURK 1Q 0 DQDIHP HQW &( 96—
FRQGXFW | XQGDP HQVIO UHVHDUFK DPAYIMHV LQ P DQDIHP HQWDQG DSS@HG HFRQRP LFV
HQFRXWDIHV WKHWU GUIXVIRQ DQG VRFIHVIDO GHEDWA WKIRXJK LOWLQDO DQG  H] VMLQDO
VHP lQDW/ DQG @UWHU HYHQW 7R GR VR WH FHOWAU WH@HV RQ D YDWVQHVE RWN R
LOVALQDVRQDO FREADERIDMRQV  7KH FHQWU DOR IXOLQY IW P MMRQ E\ WDIQIQJ | XWKUH
JHQHWDVMRQV Rl UHVHDUFKHWY  “WVXSSRUN GRFVRUDO WXGHQW VKLRXJ KRXWWKHLU VKHMLY
Z UMQJ MXWDH DQG VXSSRUN WHP  1Q DAWHLUUHVHDURK. DRVYIHY

7KH &( %65+ HSRUN QXP HURXV SXEQFDWRQV DQG SDUAFISDMRQV Rl IW P HP EHUY 1Q
QDWRQDODQG LQVHUDWRQDOFRQI HLHQFHV -“WKIWRUFD@ RW DAY HY IRXUWSHV Rl LOWUQDO
DQG H[ VAUQDODFAMMHY 5HVHDUFK 6HP LODUY 1Q $SSQHG ( FRQRP LFV DQG 0 DQDIHP HQW
56$(0 9%RZQ %DJ 6HP LQDUW/ %96 SHVHDUFK SHXQWM 6HP LODW/ 558 DQG WKH
0 DQDIHP HQW&DI«V ZKIFK DIP VR SLRP RWM VRFLHVDOGHEDWA DQG HQUXWH NQRZ BIGIH
GUIXVIRQ 1Q %XWHY RXWIGH RI WHVHDUFK FLLFON ) XUMHWP RUH  &HQWAU P HP EHW/
UHIXDUD RW DQL H FRQI HUHQFHV RQ VIDUI HG VIKHP HV

7+( <($5

Q &( %6+ FROWQXHG VR DPWYH® GHYH®RS LQQRYDWYH WHVHDUFK SLRMIFW 2 XU
WDP V KDYH H S®RUHG D ZIGH WDQIH RI WHP HV FRYHUQJ VRSLFV VXFK DV GLYHUMW
P DQDIHP HQW HGXFDMRQ HFRQRP LFV HP S®\ P HOWMXGLHV 1 LQDQFLDOLQFOXMIRQ  J HQGHU
WXGIHV ®IDGHUKLS SXEQF P DQDIHP HQW SUFIQ] WDWAILF P DINWIQJ DQG SROMFDO
HFRQRP\ 7KHVH SIRMIFW KDYH KH®HG VR P SLIRYH RXU XQGHUABDQGIQJ RI VKH
FRQWP SRWDU FKDABQIHV | DFLQJ RU DQL DARQV DQG VRFIHW DV D Z KR®

7KH 9%HWQKHP ) RXQGDMRQV FRQWIEXWRQ KDV HQDE®IG WKH &HQWU VR SXU/XH W
FRP P W2 HOWVR VEZR P DIQ JRDY )IUMD RWDQJLQJ HYHOW VR VXSSRUNRXU \ RXQJ
UHVHDUFKHWY 1Q FRQGXPWQJ DQG SUHVHOMQJ WHWU ZRW ZKIBI DWVKH VDP H WP H
HP EHGGLQJ WLV UHVHDUFK LQ FXUHQWRFLHVIDOGHE DVMV DQG | DFLAVIVQJ W GIMWHP LODVRQ
BHFRQGO VXSSRUAQJ UHVHDUFKHWY 1Q VIKHLU QHVE RINQJ HITRUV QRVE® E\ SLRP RVQJ
WKHLU SDUAFLSDVRQ 1Q QDVMRQDODQG LOVHURDMRQDOVFHQWILE HYHQW Q WULRXJIK W
GRAVRLWDOVFKRROLQ P DQDIHP HQWVFIHQFHV  &( %6+ VXSSRUMG P RLH WDQ  \ RXQJ
UHVHDUFKHWY 1Q VKH SUHSDUDVMRQ RI VIKHLUVIKHVHV

$P RQJ WH HYHQW RUDQIHG E\ WH &HQWU LQ ZKIFK FROMEXWG VR ViKH
GOMHP LODURQ Rl WHVHDUFK DQG VRFLHVDO GHEDWI ZH ZRX@ QNH VR P HOWRQ KH
| RARZ LQJ




7KH W HGMRQ Rl W(H -RXWxH GH FRMPERWWRQ VAHOQW LTXH EHVE HHQ WH GRARUDO

VFKRRY 1Q P DQDJHP HQWVFLHQFHV RI 3DUV — 3 DQWK«RQ 6RIERQOH DQG &( %6+  KHGS 1Q
3DUVRQ DQG 1RYHP EHU

7KH SHVHDUFK 5H8 QWA Z KIFK JLYHV \ RXQJ UHVHDUFKHUWY WH RSSRUXQIW VR SUHVHQW
WHW UIHVHDUFK LGHDV DQG SLRMIFW  ( GXFDVIRQDO WDMIFVRUHY Rl 1LUM DQG VHFRQG
JHQHUDMRQ [P P LJWDQW KRZ P XFK GRHV VFKRRO VHIUHIDWRQ P DWAU LV MWW RQH
H[ DP S®I Rl VIKH P DQ\ UHVHDUFK SURMIPW VIKDWKDYH EHHQ SUHVHQWAG DQG GLVFXWHG

7KH %RZ Q %DJ 6HP LQDW Z KLFK HQDE®! GRFVRIDOWXGHQW VR SUHVHQWMKH LHVXQV RI
WHLU UHVHDUFK DQG EHQHIWILRP  ViKH VXJJHWIRQV DQG FRP P HQW RI D GLVEXWWDQWDV
Z H@DV RVIKHU DFDGHP LFV 1 XP HURXV UHVX®V KDYH EHHQ SUHVHQWAG RQ D Z LGH WDQIH R
VXEMFW  LQFOXGIQ] WH FRQVHTXHQFHV Rl JUHHQ SWRGXFW RQ WKKH SHUFHSMRQ Rl
FRQYHQURQDO DOMUQDVHY  WH FRQWIEXVMRQ Rl FRP SGIP HQDU  @RFDO FXUHQFLHV VR
VXWBLQDE®! GHYHRSP HQW DQG WKH LQIGXHQFH Rl LHQWWKDUQJ RQ Z DIH LOHTXDOMHV
EHVE HHQ Z RP HQ DQG P HQ

7KH 0 DQDIHP HQW&DI« LQVSWLHG E\ WKH &DI«V SKI®R ZKIFK SWRYIGHV D VSDFH IRU
GHEDW RQ ZRW DQG EXVIQHW LHDWG VRSIFV FRQILRQWQJ WH RSIQIRQV Rl
SWDPIMRQHY/ DQG UHVHDUFKHWY  7KH GHEDW QRVDEQ® |RFXVHG RQ 0 DMMRQ P SRMEGY!
6DYIQ) WKH SMQHWZ WMKRXWVDFUILFIQJ RXU FRP IRUNV 7KH VFIHQWILF FRQVHQVXV LV QRZ

F®IDU ZH QHHG VR WHGXFH RXU&2  HP DMMRQV VR @P IWFTP DV FKDQIH DQG W HITHFW
7KH FKD@QIH LV D JBREDO RQH WHTXIUQJ XV VR DGDSW RXU HFRQRP IHV DQG RXU
EHKDYLRXU %XW.Q VIKH Z DNH RI WWH %H@&P &2 3 DUH Z H LHDG\ VR FKDQJH RXUKDEIW' &DQ
Z H WHFRQFL®! SHUWRQDOZ HEHLQJ Z VK HQYLLRQP HQVDOUHVSRQMVIELMW" : KR SD\ V IRUVKH
HOYLLRQP HQWDOGHEWZ H KDYH EHHQ DFFXP X@WQJ |RUGHFDGHV' 7KHVH DUH MOWWRP H RI
WH TXHWIRQV WDWZ HUH GIVFXWHG 7KLV \HDUZ DV WKH W DQQLYHUDU RI WH @XQFK
RI ViKH 0 DQDIHP HQW&DI« D GHFDGH RI H[ FKDQJH DQG LQVSLLDARQ VKDWZ DV FHBIELDWG

7KH -P SDFW6BXP P LW SRWBRQHG VR HDUD D RQH GD\  KLIK BIYHO HYHQW
GHGLFDWG VR H SRUQJ WUDWAILHV |RU GUYIQJ P HDQLQJIXOLP SDFWLQ |LQDQFH SUFLQJ
DQG SROIA % EUQIIQ] VRIHMWHU DFDGHP LFV DOP QL EXVIQHW O®IDGHY DQG
SRQF\ P DNHW/ VKKH VXP P IWZ L@ FUHDW D G\ QDP LF SOWRWP  |RU NQRZ GIGIH VKDUQJ
LOORYDWYH WIONQ) DQG DPVRQDE®! LOVIKW : MK D P L RI NH QRW GLFXWIRQV
LOWLDFWYH WDFNV DQG FRADERWDMYH EWDIQWRLP 1QJ ViKH HYHQWDIP V VR |RWMU DQ
LOWIUGLVAS@ODU DSSWRDFK VR P SDPAVGUYHQ P DQDIHP HQW ( DFK WDFN Z L@ | HDWUH
H[ SHUMBIG GLVFXVWIRQV FDVH WXGLHV DQG VWUDVIAI LF [ LDP HZ RUNV VIKDWRUI DQL] DWRQV FDQ
GIYHLDI H | RUVXWIDLODE B DQG UHVSROVIE®! GHFIMRQ P DNLQJ



$Q LQ GHSVK WXG\ DQG IRUMFRP 1QJ Z RUWKRS RQ KRZ \ RXQJ SHRS® DQUFLSDWA VIKHLU
ZRW H SHUHQFHV DQG FDWHHW ZIMK D IRFXV RQ \ RXQIWMU/ ILRP  GLVDGYDQVIRIHG
JWRXSV EDVHG RQ HWQIFIW VRFIRHFRQRP IF WXV JHQGHU GIVDELOW HW  <RXQJ

SHRS®V H SHAVDMRQV Rl Z RN GHVHUYH VR EH WXGLHG FDUHIX@ DV D JUHDWGHDORI

UHVHDUFK VXJ J HW VKDWMKHVH SV FKRERJ LFDOSLRMIPURQV LOI OXHQFH VIKHLU FDUHHU FKRLEHV
DQG WH SV FKR®RJ LFDOFDSLVDOQHHGHG VIR DGDSWDQG HYROH LQ ViKH SLRIHVIRQDOFRQW[ W
7KLY WG\ LQYROYHV FRADERWDWRQ EHVE HHQ D WIDP Rl &( %65+ UHVHDUFKHUY DQG VHYHLDO
DWRFIDVRQV Z RINQJ Z MK VIKH \ RXQJ SRSX@MRQ Rl %4XWHY 0 RUH VSHFLLFD@® EH\ RQG
DFDGHP LF REMIPAYHV ViKH SLRMIPMOQWQGY VR HWRDE@K QONV Z WK VHYHUDODWRFLDURQV
VXSSRUMG E\ WKH %HUQKHIP ) RXQGDMRQ Z KRVH REMIPAYH LV VR KH® \ RXQJ SHRS®
ILRP  GMVDGYDQWIHG DQG SWHFDURXV EDFNJWRXQGV 1Q WKHW SWRIHWIRQDO DQG
HP S®\ P HQWFKRLFHV

$ @QWHWH HYHQW DQG SLRMIFW S@\ HG D SLYRWOLR® LQ I XOL@) VKH &HQWH V REMIPAYHV

FRQFHWQLQJ WHVHDUFK DGYDQFHP HQW NQRZ BIGIH GMHP LODWRQ DQG HQJDIHP HQWZ VK
VRFLHW

0,66,21 67$7(0 (17

&( %6+ 1V RQH Rl VKH RGHWWUHVHDUFK FHQWHY DW6EY%6 (0 -WZ DV IRXQGHG LQ DV
&HQWH (P L1 YHUQKHP G(WGH GHV $IIDILHV VKDQNV VR WKH LP SHWV RI (P LOA
YHUQKHLP  DQ LOGX\WUDOMWZ VK D ELRDG DQG JHQHLRXY YIMRQ RI VKH LR®H RI EXVIQHW 1Q
VRFLHW

W I LUME\ @Z V WIVHAG VDWW P DIQ DIP Z DV VR VW0 KWAQ ViKH @ONV H[ MAQJ EHVE HHQ ViKH
8 QLYHUAW RQ VIKH RQH KDQG  DQG LQGXWMDO FRP P HUFLDO EDQNLQJ DQG RWHUFRP SDQLHV
DQG WHLUSLRIHWLIRQDQI LRXSV RQ WMH RWMHUKDQG Z IV VIKH GRXE®! REMIPWYH VR EUQJ VR
WH EXVIOHW FRP P XQIW VIKH VXSSRUARI VFLHQWI LE UHVHDUFK

(P LB YHUQKHIP  @WAU HQWHQFKHG KLV VXSSRUMR &( %6+ DQG VSHFL LHG KLV YIMRQ LQ KLV
Z 1O 7KH Z IDWLIQHG WR &( %6~ D YIMRQDU P DMRQ 7R VHHN ViKH FRQGIMIRQV [RU D
OWIQJ VRFIDOSHDFH VXSSRUMG E\ DQ HTXWDE®! GMMEXVRQ Rl SWRIIW DQG E\ WKH
KDWP RQIRXV FRRSHUDMRQ RI VH HFRQRP IF IRUFHV LQYROHG -WIHDWUWHG D @MRI
TXHWIRQV WDWZ HIH VR EH DGGLHWHG E\ &( %6~ WH WHIRWP Rl ILP V WXPXUHV
FRQUXGODMRQ Z MKIQ FRP SDQIHV VKH VHFEXUW RI Z RUHW/ @QYHIKRRGYV WH JUHDWAU
VRAGDUW VR EH HWRDE@KHG EHVE HHQ VIKH YDURXV VHRVRUY/ Rl VKH HFRQRP \  DQG D@RVKHU
VRSLFV VIKDWEXVIQHW @ H FDQ VSDIN QRZ  DQG LQ VIKH | XVXULH



0 RWH JHQHWD® (P LB YHWKHIP V Z L@WHWHG VIKH IP SRUDQFH RI ZRINQJ  EH\ RQG
GMVFAS@ODU  ERXQGDUHV  XQGHUMNLQJ WHVHDUFK DIP IQJ DW EHWMU  XQGHUADQGLQJ
FRQIQFW LQ RUGHUWR SLRP RW SHDFH DQG HQFRXWDJILQJ LQGLYLGXDOYRFDMRQV HVSHFLD@®
IRUVKH \ RXVIK

7R WLV GD\  &HQWH (P LB YHUQKHIP GH 5 HFKHUFKH -QWAWGLVFLS@ODILH HQ * HWARQ KDV
DIP HG VR IXOLOVKH P DMMRQ DWLIQHG VR IWE\ (P L1 YHUQKHIP  Z KL UHVSHPIQJ KLV
YIMRQ &( %6~ SHURW V IXQGDP HQVDO DQG DSSAHG WHVHDUFK 1Q D@ VKH [HGV RI
P DQDIHP HQW VFIHQFH DQG HQFRXWDIHV P XGAGVAIS@ODU  WHVHDUFK 0 XGAGLVFLS@ODU,
WHVHDUFK IV NH\ DW&( %6~ Z WK P HP EHW/ KDYIQJ GHIWHHV LQ [HGV DV GLYHUH DV
P DQDIHP HQW EXVIQHW DUNKIMRU  HFRQRP LFV KIMRU  SKIRVRSK\ SV FKR®RJ\  RU

VRFAR®J\

© H EHQHYH WDW UHH LQT X  DFDGHP LF IWHHGRP  DQG WHVHDUFK H[ FKDQJH DUH VIKH EHVW
ZD\ VR JHQHUDVWA LOVLI KWXOUHVHDUFK RQ WKH VRSLFV GHILOHG LQ ( P L1 YHUQKHIP V Z LGD DW
WKH LOWAU DFH RI EXVMIOHW HFRQRP LFV DQG WKH VRFLDOVFLHOFHV LQ J HQHLDO

: HFROWEXW VR WH 6ROD\ %XWH® 6FKRRORI ( FRQRP LFV DQG 0 DQDIHP HQWQ VHYHLDO
ZD\V ) UMW DV D IHVHDUFK FHQWH Z H FRQGXPWUHVHDUFK DQG DULH VKHUHIRUH LQ @OQH Z WK
WH P DMRQ Rl WH XQLYHUAW DQG KHQFH 696 (0 V

2 XUP HP EHW DUH HQIDJHG LQ WHVHDUFK DQG DV D UHVX@VIQFUHDVH NQRZ BiGIH LQ WHLU
UHVSHPIVH  [IHBV EGIQGIQJ D@ WSHY Rl P HWMRGY WDQIIQJ IWRP  TXDDVIMIH R
TXDQWAMIH DQG H[ SHUP HQWO 7KHWU UHVXQOV DUH SXEQKHG DV DUAFGN LQ VFIHQWILF
MRXUDDY ERRNV UHSRUNM RU FDVHV WXGLHV 7KH FHQWH P D[ IP [] HV VKH SXEQFDURQV
YIMELOV E\ GMHP LODWQJ D Z RINQJ SDSHUVHUHY DQG D SRVWASUQWVHUHY

6HFRQG Z H FRQWIEXWM VR VIKH YIMELOW RI VIKH VFKRROLQ VKH JHQHUDOSXEQE : H RUWDQ H
UHIX@U DQG RQH RI1 HYHQW VR GIWHP LOQDVWA VIKH UHVXAV Rl VKH UHVHDUFK SHURWP HG E\
RXUP HP EHW/ Z MK D IRFXV RQ VRSLFDOVRFLHVIBODQG SRQF\ DXHV : H JLYH LOQWIUHZ V 1Q
WH SUHW DQG ViKH VRFLDOP HGLD VR P DIQVDLOQ DQ LQVWAU DFH EHVE HHQ DFDGHP LF UHVHDUFK
DQG VRFIHW DV D Z KR®

7KIWG DQG WKLV LV D FRQWMTXHQFH Rl EHIQJ SDUNRI D XQLYHUIW [RQRZ IQJ VKH
+XP ERGWDQ P RGHO RXU WHVHDUFK LV GULHA® LQWAIDWG LQ VKH HGXFDMRQ RXU
P HP EHW SWRYIGH VR WXGHQW DWD®@ GIYHY Rl HGXFDWRQ EDFKH®RU P DWMU 3K’

H[ HFXVIlYH HGXFDVMRQ DQG LQ FRP SDQ\ WDLQLQJ



2 XULQWAILDPRQ Z MK VRFIHW LV VIKH | LUMGLIP HQVIRQ Z H Z DOWVR EH NQRZ Q IRU : H Z DQW
VR EH D UHWVHDUFK FHQWH WHFRIQHG IRU SHURLP 1QJ UH®IYDOW LQORYDVWYH  FUHDVIYH
WRXIKWSLIRYRNQJ DQG RUWJILQDO WHVHDUFK DQG P DNIQJ W DFFHWIE®! VR D Z IGHU

DXGLHQFH

7KH VHFRQG GLP HQVIRQ LV RXU LOWILDPRQ Z IMK EXVIQHW EWRDG® GHILOHG DQG VRFLHW
7KH VE R GIP HQVIRQV DUH 1Q @OQH Z WK ( P LB %HWQKHIP V IMRQ E\ EUQINQI@WR WKH
EXVIQHW FRP P XQIW WKH VXSSRUAVRI VFLHQWLE ULHVHDLFK  DQG WXG\ LQJ VKH P HDQV VR
EUQJ D KDWP RQIRXV FRRSHUDMRQ RI VKH HFRQRP LF | RUFHV

326,7,21,1*

7KH WDIVRQ G-WH Rl &( %6+ LV VR SLRYIGH DQ HQYLLRQP HQWDV DXVSLFLRXV DV SRME®! VR
D 1 tHH DQG LQGHSHQGHQWUHVHDUFK EHFDXVH Z H YIHZ UHVHDURK | UHHGRP DV VIKH EHVAZ D\
VR DFKLHYH iKH J RDY WDWKDYH EHHQ EHWRZ HG RQ XV

7KLV HQFRP SDWHV VKWHH NH\  GLP HOMIRQV

7R SWRYIGH WiKH KXP DQ UHVRXUFHV VR DA@RZ UHVHDUFKHUY VR | RFXV DV P XFK DV SRWIE®
RQ WHLUUHVHDUFK 7KLV P HDQV SLRYIGLQJ DGHTXDWA DGP LOMAWDWYH VXSSRUAMDQG KHS VR
D FDSWWH [LODQFIDO RSSRUXQMHY E QHVE RIN VKDUQJ NQRZ BIGIH NQRZ KRZ DQG
HQFRXWDIH NRIQWSLRMIFW DQG DSSQFDMRQV F DWUDFWILQWALRDVMRQDO UHVHDUFKHUY DQG
GRPVRUDOWXGHQW

7R IRWHU WH P XOGLVFLS@DUW VKDWHFKDLDRMUVHY XV E\ HOFRXWDILQJ  LOVMLDFVRQV
EHVE HHQ WHVHDUFKHWY LQYROHG LQ YDURXYV GLVHSQOHV

7R KDYH DQ P SDFWRQ VRFIHW $V D P XGWGLVFSAODU FHQWU LQ P DQDIHP HQW RXU
I LQDOJRDOLY VR SURGXFH UHVHDUFK VKDWFDQ WKX® FRQWIEXW VR ViKH EL) FKDAEBIQJHV DQG
GHEDWAV RI RXUVRFIHW DAR LQ D P RUH GULHFWZ D\ E\ UHVSRQGLQJ VR GLLHRWUHT XHWW
ILRP \KH SXEQF DQG SUYDW VHRVRUY

$V D SUHWIHT XMW VR VRVH GLP HOVIRQV Z H YIHZ P DIQWLQIQJ LHVSHRWXODQG VXSSRUMH
UHDMRQVKLSY EHVE HHQ RXUP HP EHU/ DQ HWHQWDODVSHPWRI &( 96+ : H GLDZ D \WMFW
@OH EHVE HHQ HP X@MRQ RQ H RQH KDQG DQG FRP SHWRQ RUUYD® RQ VIKH RVKHU

2 XUNH\ SHURWP DQFH LQGLFDVRUY UH GIFWRXU REMIPYHV 1Q WALP V RI FRQWIEXVIRQ VR
VFLHQFH DQG VR GMHP LODVRQ RI NQRZ BIGIH




7KH IR@RZ 1QJ @MP D\ EH YIHZ HG DV RXUNH\  LOQGLIFDVRU/

$V D UHWVHDUFK FHOWH WKH QXP EHU RI VFIHQWILF SXEQFDMRQV WHSUHVHQW DQ
P SRUDQWQGLFDVRU

6FLHQW LF DUAF®N DUH QRWQHFHWDUO® WWH P RWWXIVDE®! |RUP DWIRU VKH UHVHDUFK
FRQGXFWMG E\ RXU P HP EHWY %RRNV DWH D YDXDE® P HDQV VR DFFXP XOWA DQG
GLMWHP LODW NQRZ BIGIH 7KH QXP EHURI ERRNV SXEQVKHG E\ RXUP HP EHU/ LV VKHUHI RUH
DORWHULQGLFDVRURI SHU RWP DQFH

%HFDXVH WDIQIQJ QHZ WHVHDUFKHUWY LV D ZD\ VR FRQWIEXWM VR | XWWXUH UHVHDUFK  ViKH
QXP EHU Rl GHIHQGHG 3K' V DQG WH QXP EHU RI FRP SGMAG GRFVRLDO WDLQIQJV DUH

UHBIYDOQWQGLEDVRUY

2UDQJ QI RU SIHVHQWQJ DW VFIHQWIF HYHQW ZRUWKRSV DQG FRQIHUHQFHV
UHSUHVHOWDQRVKHUNH\ SHU RUP DQFH LQGLFDVRRU

$V SDUMRI RXU P DRQ VR GMHP LODVW UHVHDUFK Z H FROVIGHU WDWMEH QXP EHU R
HYHQW VLI HWQJ D Z LGHUDXGLHQFH LV D XVHI XO.QGLFDVRU

/INHZWVH ZHDIP VR LQFUHDVH RXU YIMELOW RQ VKH P HGID DQG VRFIDOQHVE RUNV : H
WHUHI RUH FRQVIGHUVIKDWMKH QXP EHURI SUHW DUAF®V DQG LOWAUYLHZ V DV DQ LQGLFDVRURI
RXUSHURWP DQFH

: H FROMGHU W(DWWH EDMVIF VHWYIFH VWKDWD IHVHDUFK FHQWH FDQ SLRYIGH IW P HP EHWV
LV VR RW DQY H LHVHDUFK VHP LlQDWY 7KH QXP EHURI LHVHDUFK VHP LODUY RUI DQY HG GXUQJ
D JLYHQ \ HDULV WWHUHI RUH DAR DQ LOQGIFDVRURI SHU RUWP DOQFH

8OIP DM® W SHURWP RXU PIWRQ EHWAU DQG LOFLHDVH WH VFRSH IRU
FREDERWDWRQV ZH DIP VR LOFUHDVH VKH V] H RI VIKH FHQWH 7KH QXP EHURI LW P HP EHW/
IV DQ LQGLIFDVRU DOKRXJK RXU FDSDFIW VR JIRZ Z L@GHSHQG RQ WH VXSSRUMKDWZ H
UHFHLYH [ LRP  VIKH | DFX@QV




&218&5(7( 2% (&7,9( *2$/6

2 XUFRQFUHW RENHFVIZYHV DUH VIKHUHI RUH VIKH | RGIRZ LQJ
b

0 DIQVDLQ DQ HQYLLRQP HQW SLRSIMRXV VR WHVHDUFK DQG HQFRXWDIH LQWADFMRQV
EHVE HHQ WH P HP EHW/ RI WH UHVHDUFK FHQWH SD\1QJ SDUAFX@U DWAQURQ VR VKH
QXP EHURI VHP LQDU RU DQY HG

0 DIQVIDLOQ RULQFUHDVH ViKH BIYHORI SXEQFDVMRQV

0 DIQVDLQ RU GHYH®RS | XUMHU DQ LOVUQDMRQDORXVRRN DQG | RWHU VIKH LOWAUQDVRQDO
QHVE RWIN RI ViKH FHQWH DQG RI LW P HP EHW/

-OFUHDWH  LOVALDAMRQV Z IMK D EWRDGHU DXGIHOFH WIRXJIK WHVSRQGIQJ VR GLULHFW
WHTXHWV ILRP  VKH SXEQF DQG SUYDW VHRVRUDY DQG DAR WKIRXJIK Z IGHUFRP P XQFDMRQ
XMQJ VRGD\ VP HGID




3 UIHVLGHQWD + XIXHV 3LRWH

' LLHFVRU bbt ) LDQERLY 5\ F[

b

$ WLWIDQWhE 9« RQLTXH / DKD\ +
%4XQH * RIXLARQ
+ «@ QH YHUDX|

$QQH / IVH5HP \

&((6( &(175()25(&2120,&%$1"' 62&$/ 678" , (621 7+( (19,5210(17

6FLHQW LF %RDLC 0 DUHN + XGRQ

0 HP EHW 3DWIFN &KDYHO $ WRFIDW ) H@RZ
0 DWR &RUGIHU $ WRFDWM ) H@RZ
/RXWVGH' IHVEDFK 3K' 6WGHQW
=R« ' HELRH\ HU 3K' 6WGHQW
/ DXWD"' HUWX\ WU 3RWGBRF
$QFD" ISIHUL $WRFDW ) HRZ
&KUWIDQ ) HUWGLODQG $ WRFDWM ) HIRZ
( P LOH -DFT XDUN $ WRFIDW ) H@RZ
+«®QH -RDFKDLQ 3RWERF
0 DUHN + XGRQ 5HIXMU) H@RZ
%XOQR . HWMP RQW $ WRFLDWA ) H@RZ
$GUDQR/D* IRID 3K' 6WGHQW
S5IFFDUWGR / RVD $ WRADWM ) HIRZ
&DIR@Q 0 DDWHQ 3RWEGRF
6DQGUOH 0 H\ HU $ WRFDW ) H@RZ
0 DUAQ 2 SKRYHQ $WRFIDW ) H@RZ
/ «R5HYH@ 3K' 6WKGHQW
&R@OH 6HUHV $ WRFDW ) HGRZ
* L@V 6R& 3K' 6WGHQW
$@D 6SDOXW 3RWERF
0 DUQH 6SRU $ WRFID\WM ) H@RZ
6RO QH 6 XIHDX 3RWEBRF
$QOH 0 DUH 9DQVQIFN 3K' 6WWGHQW



' (3$570(172) (&2120,&%1' ),1$1&,$/ +,6725<

6 FLHOW LF %RDUC

b

0 HP EHW

‘HDQ / XF' HO HX®GP HHWHU . IP 2 RAWHAUIOFN

0 D\Q/$YDIR $WRFIDW ) HIRZ

. HQQHVK %HUADP V' $\WRFLDWM ) HIRZ
$XURUH 9XUHW $WRFLDW ) HERZ
6\WSKDQLH &RW $WRFLDW ) HIRZ

* «DGIOQH' DYIG $WRFIDW ) HARZ

1 R«P IH* RGP DQ $WRFIDW ) H@RZ

"HDQ -DFTXHV + HILZ HIK $\WRFLDWH ) HARZ
$OQH 6RSKIH 9 ( 5DGHP HFNHU $\WRFIDW ) HARZ
1 R<QOH6RP P H 3K' 6WGHOW

<XTIQJ 6RQJ 3K' BVKGHOW

/ RUHGDQD 8 UHFKH 5DQUDX $\WRFIDWA ) HERZ




' (3$570(172)),1$1&( $&&2817,1* $1' 7$; 6&,(1&(6

6 FLHQW LF YRDUC . P 2 RWHUIOFN + XJXHV 3LLRWM $UDQH 6] DIDY

b

0 HP EHW/ 0 DUH %2 LH $WRFIDW ) HIRZ
: DYIHU' H 6FKHHP DHNHUH $ WRFLDW ) HARZ
%HQRW HZ DH® $WRFLDWA ) HEORZ
0 IFKHO [HWFK $WRFLDWM ) HERZ
%HQRWG 8 GHNHP G$FR]  $WRFIDW ) HTRZ
/ DXUHQW: KHHUDHUN $ WRFLDW ) HARZ
5RMQG * LW $ WRFIDW ) HIRZ
$QDY + DP HIQ $WRFIDWM ) HARZ
$1DH + DWRXQL $WRFIDVWM ) HIRZ
0 DQXHO+ HQVP DQV 5HIX@U) HARZ
)DWND . KWRX] $WRFIDW ) HIRZ
0 DUH 3DX® / DXUHQW $ WRFLDVM ) HARZ
%HQNDP 1Q / RUHQW $ WRFLDVM ) HEORZ
$KP HG / RXOW$WRFIDVWM ) HIRZ
%HUADQG 0 DUHVFKDO 5 HIX@U) HIRZ
( GRXDUG 1 RXYHERQ $WRFLDVWM ) HARZ
. IP 2 RWHUIOFN 5HIX@U) HORZ
0 DUF 3HWW/ $WRFLDW ) HARZ
3DVFD® 3KDQ 7KDQ $WRFLIDW ) HARZ
+ XIXHV 3LRWA 5 HIX@U) HIRZ
) RUHQFH 5XHWP DQQ $ WRFLDW ) HARZ
0 DVKLDV 6FKP LW $ WRFLDW ) HARZ
2 @QYLHU6 FDIABIW $ WRFLDW ) HAIRZ
$UDQH6]DIDY  5HIX@U) HORZ
&«@QH 9DHWHQ $WRFIDW ) HIRZ
4 XDQ +RDQJ 9XRQJ $WRFIDW ) HIRZ
/ DXUHQW.  HIQD $ WRFIDVM ) HIRZ
6DP\ : IGRF 3K 6WGHQW



' (3$570(172),17(51$7,21$/ 75%" ( $1' ' (9(/230(17

6 FLHQWI LF %RDUC 3IHUH * XL@XP HO «RQ . KDAG 6 HNNDViddddddddddddddddddddo

0 HP EHW -HDQ YDSVIAM $ER\ WXQIH 3K' 6WGHQW
) DZ ] LUDQDR $WRFIDVM ) HARZ
2 VFDU%HUQDO $ WRFLDW ) HARZ
2 ZHQUWRZQ 3K 6WGHQW
%HQL. RXHYL* DK $WRFLDW ) HORZ
-HDQ/ DFLRI[ $WRFIDVM ) HARZ
1 IFROV/ DIIRV $WRFLDW ) HORZ
3LHUH * XLADXP HO «RQ 5HIXM®U) HARZ
* HRIIUH\ 0 LQQH $WRFIDW ) HIRZ
* 1@V 0 RXUH $WRFIDW ) HORZ
* D VDQ 1 IFRGFP H $WRFIDW ) HIRZ
' DYIG 5D\ P DHNHUY $WRFLDWA ) HARZ
. KDQG 6HNNDW 5 HI X@U) HARZ
3KIOB 9HWZ IP S $WRFIDW ) HARZ
9LFRU: HWAUILHQ 3K' 6VKGHQW




/$9%285 (&2120,86 /$% 1 $%(/

6 FLHQW LF %RDUC

b

0 HP EHW

) IDQERWV 5\ F[ -HDQ / XF' HO HX®P HHWHU

* XIGR &MVRQL $ WRFHDW ) HIRZ
-HDQ / XF' HO HX®P HHWKHU 5HIX@MU) H@RZ
* XIGD $\ 1 D (WRSD $WRFDW ) H@RZ
9DBIMOH ) D\ V $ WRFDW ) HIRZ

1 IFR® * DJADUWsL $WRFIDW ) HIRZ
$QGUHD * DURQHLR $ WRFDWM ) H@RZ

5RP QD * IXADQR $WRFDW ) HRZ
(®IQD* UQ| D $WRFHDW ) HIRZ
YHOQRWO DK\  $WRFLDWA ) HIRZ
YHUKDUG 0 LFKHO $ WRFLDW ) HTRZ

* XIADXP H 3HUM@IX[ $WRFIDWM ) HIRZ

. HY1Q 3LOQHGD + HURDQGH] $WRFDW ) H@RZ
&«@H 3VRQ $WRFIDWA ) HTRZ

) IDQERLY 5\ F 5HIXMU) HRZ

7KRP DV6HQWMUH 3K' 6WGHQW

5 DFKHOGWFKHEDXW 3K' 6V XKGHQW
ADEH® 7HUD] $WRFIDW ) H@RZ

-OQ 7RMILRZ $ WRFIDW ) H@RZ

* XIADXP H9HP H BIQ $\WRFLDVA ) HARZ
0 «@QH 9RADO $WRFLIDWA ) HTRZ

$O[ DQGWH: DIRTXIHU 3K' 6WKGHQW




/($' (56+,3$1" ' ,9(56,7</$% /($' /$%

6 FLHQW LF YRDUL -QP DFX@GD 0 DFIDV $®RQWR &MXGID 7RP D 0 LFKHO9 HOMDHWQ

0 HP EHW/ 6RKD $EERXG $WRFIDW ) HIRZ
0 RQIFD$GDP L 3K 6WGHQW
$ELIDIOSOHV 3K 6VXGHQW
5DKP DQ $P DQL DQ $WRFIDVWM ) HARZ
9D&UH' H&RFN 3RWERF
$OIQ (DO 5HIXDU) HARZ
0 DUAQH * HRUH $WRFLDW ) HERZ
QP DFX@GD 0 DFIDV$®QVR 5HIXMU) HIRZ
-DQ O DWMN 5HIX@U) HARZ
' HID 0 HOMMHLW 3K' 6VXGHQW
-RVHSK 0 XP EDQ|D 3K' 6WXGHQW
XAD 2 EHUID 3K' 6WXGHQW
-RWGL4 XRIGEDFK $WRFLDW ) HORZ
0 RKDP P DG 5\VFKHKFKL) D\ D] $WRFLDW ) HAGRZ
) IDQERLV 5\ F[ 5HIX@U) HIRZ
<IQZHL7DQI 3K' BVXGHQW
&MXGID 7RP D 5HIX@U) HARZ
0 LQI\DQ 7RQJ 3K' BVXGHQW
( YHOQH 9DQSRXFNH  $ WRFLDW ) HARZ
/ XA\ 9DQ + RYH $WRFIDW ) HORZ
0 LFKHO9 HUMDHWQ 5 HIX@U) HARZ




' (3$57(0(172)0,852),1$1&( &(50, 8/%80216

6 FLHQW LF YRDUC

b

0 HP EHW

0 DUHN + XGRQ 0 DUF/ DEIH $UDQH 6] DIDY

0 DURQ $ @®W$ WRFDW ) HIRZ

=1QHE $RXQL $ WRFIDW ) H@RZ

9HDWL] $ WP HQGDU] $WRFDW ) HIRZ
$UWMQG $ VKW $ WRFDW ) HIRZ
%IWD $ XIVEXW $WRFIDW ) H@RZ
5DOM® %D 6Z DIQ $WRFDW ) HIRZ
-RKDQ “DWADHQVHQ $ WRFLDW ) HIRZ

2 QD YWRWD $WRHADW ) HIRZ

(Z1Q %XOM $WRFDW ) HGRZ

7UMBQ &DED@ILR 0 RQWMV $ WRFDW ) HGRZ
. Dviog \ QD &LIHVAN $ WRFLIDW ) HGRZ

6P RQ &RUWxH $WRFDW ) HIRZ

0 DUFH@ &RV $WRFIDWA ) H@RZ

$ QDWIMD &R] DUHQFR  $ WRFIDW ) HAIRZ
/ XFLD GDA@» 3H@®IUQD $WRFIDW ) HIRZ
0 XXQHK +IGHWR ' DR $ WRFL.DW ) HGRZ
YHUN (VSDAHU $WRFIDW ) H@RZ
$QFD" ISIHUL 3K' 6WGHQW

7TUMMDQ " IWDX[  $WRFIDW ) H@RZ

* LHJRU' RUGIMPHU $ WRFLDW ) HAGRZ

" DYIGH ) RIFH@ $WRFDW ) H@RZ

&\ UO) RXL@W $ WRFDWM ) H@RZ

6XSW\ D* DUNSDW $ WRFDW ) HIRZ
3DVFDOr @P DIQ $WRFDW ) HIRZ
&«H® * RGIRIG $ WRFDW ) HIRZ
ADEH@ * X«UQ $WRFDW ) HIRZ
YHIR® D* XV\HUH] 1 IHR $WRFDW ) HGRZ
9 DGIQVQD + DUBUND  $ WRFIDWA ) HIRZ

1 IHY + HWP HV $ WRFDW ) HIRZ

0 DUHN + XGRQ 5HIX@U) H@RZ

+«@QH -RDFKDIQ $WRFIDWM ) H@RZ
1]DQ| X < WH. LYDOD $WRFIDW ) H@RZ
0 DUF/ DEIH 5HIX@U) HRZ

&«H® / DSHOX $WRFDW ) HGRZ
&DLR@OD / DXWHW. $ WRFLDWA ) HIRZ

) IDQCRLV ; DYIHU/ HGUX $ WRFL.DW ) HGRZ



' (3$57(0(172)0,&52),1$1&( &(50, 8/%80216

5REHUN HOVION $WRFLDW ) HARZ

5R\ 0 HMDQG $WRFIDW ) HIRZ

&DP L 0 H\ HU $WRFDW ) HTRZ

0 DVDDRXG 0 RDKLIG 3RWERF

6ROQH 0 RUDOWERX[ $\WRFLDW ) HARZ
3DWIFN 0 XIKX® $WRFLIDWA ) H@RZ

/ IROHOL JHQ] HEXNH 5DP D $\WRFIDW ) HARZ
" HERWDK 8 P ED 1 JR\ L $WRFIDWM ) H@RZ
(SKWHP 11\ RQIDER $WRFIDWMI ) HIRZ
6DP XHCE QRN H 1\ DINR  $ WRFIDW ) H@RZ
$ QD 3«U@X[ $WRFDW ) HIRZ

/ DXWH 5 DGHWP HFNHU $ WRFLIDWM ) HTRZ

0 DUF 5D LORW $ WRFIDWA ) HTRZ
7LRQG5DQG\  $WRFLDW ) HIRZ

3DWIFN 5 HIFKHUN $ WRFDWM ) H@RZ
$UDQH 5H QV $WRFLDW ) HIRZ

. RHQ 5 RWHO&DP ELHU $WRFLDWA ) HTRZ
$UDQH 6] DIDY 5HIXDMU) HARZ

RDNIP 6DQGEHU $\WRFLDW ) HIRZ
&MXGID 6DYDIHVH $WRFLIDWA ) HTRZ
-HWIFD 6 FKLIFNV $ WRFLIDW ) H@RZ

0 DWIDV 6FKP LW $WRFDW ) HGRZ

&ROOH 6HUHY $WRFDW ) HGRZ

-HDQ 0 IFKHOG6 HUYHW $ WRFLDWA ) HTRZ

0 DONDOSKDQNDUBULDP  $WRFIDW ) HIRZ
51VKD 6 XNDGLO DV $ WRHDWM ) HIRZ

+ XEHUA7 FKDNRXWA 7 FKXLIRXD 5HIX®U) H@RZ
$QQDEHOI DALRRVH $WRFIDW ) HERZ
YDSWAMA 9 HOHW $ WRFLDWA ) HGRZ




' (3$57(0(172)38% ,&0%$1$*(0(17

6FLHQW LF %RDLL 9LQFHOWO DELADUG -DQ 0 DMWY

b

0 HP EHW $Q KHD $P LLNDQ\ DQ 3K' 6VXGHQW
/ RUHQ] R &IFDMH@R  $WRFIDVW ) HIRZ
-HDQ 3IHUH" H/ DHW$WRFIDVW ) HERZ
-HDQ / XF' HO HX®P HHWIHU 5HIXDU) HARZ
$QQH' WKP DX[ $WRFIDWA ) HORZ
+FKDP ( FKDWREL $WRFIDW ) HORZ
$OIQ (DO $WRFIDW ) HARZ
* IRYDQQL( VSRWR $WRFIDW ) HTRZ
&KUMWRSKH * RHWDY $WRFIDW ) HIRZ
0 DUH* RIDQWRQ $WRFIDW ) H@RZ
9LQFHOW [ROR $WRFLIDW ) HARZ
1 HIOWIQH 3K' 6VXGHQW
3DXOR\ FH $WRFIDW ) HGRZ
YHALP LOXV * LGBDV . DNSRYL $WRFLIDW ) HORZ
91QFHQWO DELADUG 5 HIXMU) HARZ
-DQ 0 DWAN 5HIXMU) HARZ
( GRDUGR 2 QIDIR $WRFLDW ) HTRZ
(P LO7TXUF $WRFIDW ) HARZ
-HDQ -DFTXHV 9IDD® $WRFLDVW ) HIRZ




' (3$570(172) 675$7(*< *29(51%$1&( 0$5. (7,1* $1' ,1129%$7,21

6 FLHOWI LF %RDUC 9L LQIH Y4XOQHDX  &DVKHUOH -DOWHQ 6 DQGLD 5 RWKHQEHW HU
b

0 HP EHW * HRUHV $VID\ D $WRFLDW ) HIRZ
-HDQ 3 HUH %DH HQV $WRFIDW ) HARZ
-XGIWK YHKUHQV $ WRFLDVM ) HIRZ
3KLASSH %MDX $\WRFLDW ) HARZ
&KUMWIDQ %XHP HEXEHU $WRFIDW ) HTRZ
$QWR]ND\ D $WRFLDVW ) HIRZ
9LLILQIH %XQHDX 5HIXMU) HARZ
&DUH" HYIGH $WRFIDW ) HTRZ
6lP RQ' XSRQW3K' 6WWGHQW
4# QH-QIDWGL 3K' B6WXGHQW
&DVKHUOQH -DQWHQ 5HIXMU) HARZ
1 DIDFKD . DKDQ 3K' 6WWGHQW
$\ D 1 DFKVIDRXL 3K' 6WWGHQW
&DWP HD 0 LMQR $WRFLDVM ) HWRZ
&DUQH 3HHWMW/ $\WRFLDW ) HARZ
$WMG5RP DIQ $WRFLDVW ) HGRZ
6DQGLD 5 RIKHQEHUW HU 5 HIXMU) HARZ
9HQNDWEXELDP DQIDQ $WRFLDVM ) HIRZ
1 DWKDQ 6WWDQDUN $ WRFLDW ) HIRZ
. RHQ7DFN| $WRFLDW ) HGRZ
JDEHD : RIQUWD 3K' 6WXGHQW
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&( %=+ RWDQY HV WKH VHUHV RI 5HVHDUFK 6HP LODWY 1Q $SSTHG ( FRORP LFV DQG
0 DQDIHP HOW56$(0 7KH IRMRZ LQJ SDSHW Z HUH SWHVHQWAG LQ bbbbbb
bbbbbbbb

-HDQ /DFWRLY  $WIWRQW 3WRRIHWRU DQG /HRXWHU D
8 QLYHUNW 3DUV 6DF@\ )5 KDV SLHVHQWAG

7KH 3RMAFDO9DXH Rl SHMMWIOQRH FR DXWRUHG Z MK - &DJ«
6FHOQFHV 3R 3DXIMOH * LIRVMDQ 816: HWG6DXP MD -KL

6VDQI RUG

'8/ % $

2 QYIHU 0 DUH 3WRIHWRU RI / DERXU ( FRORP LFV DW Wk
(WDWP XV6FKRRORI ( FROQRP LIFV 1/ KDV SUHVHQWAG

' HOYHU 8V ILRP &UP H' 2 QO0QH 3@WRWPV * L] -REV DX
21IHGIQ) ZIWK +XJR $ARXDUG (66(& * WDJID &HFHU
0 LOHV 7THBFRP  -RVk ' H BRXVD $WDV DQG -Q*V 3LFDUC
&5( 67

'8/ % $

-W 6KXUY 6HQRU GIFXWHU DWRFDW SWIRIHWRU DWYHQ
* XURQ 8 QLYHUUW Rl W(H 1 HIHY + KDV SUHVHQWAG

BWDWILF ( 1IRUNDQG 2 LIDQL DWRQDO3HJRWP DOFH  ( I.GHOR
ILRP D +RVSMIO5H RLP
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- XQH

&KUWRSKH $ X[ ' WHARURI WH -0 3* 7 " LHARU RI

WH &KDIU 1Q $\WUDPIVHQOHW DQG 1 HZ 7HULVRUDOO DUNHWQJ
$1 0 DUMLAB 8 QLYHUAW )5 KDYH SUHVHQWMG

3OFH $WADPAYHOHW IRU 7DBQW ) DRRY/ 6HMFHV DQC
* RYHUDDQFH
6HSWWHP EHU

$QQDO &DVDQXHYD $UM/ 3RMFDO ( FRQRP MWV DW —+F
QWX LQ 0 XQIFK ' ( KDV SUHVHOWG

&DQ FKDQW LQ WH VWHHARKDQIH SROAFV \XQH' ( LGHQFH | LRP
WH 0 P RYHP HOWQ 6SDIQ

1 RYHP EHU

/ RUHQ] R &LFDVHAR  $WIWBQW3 LRIHWRU LQ ( FRQRP LFV D
WH ' HSDUR HQWRI +XP DQ DQG 6RFLDO 6FLHQFHV RI \iH
8 QLYHUMW RI 1 DS®N 7 KDV SUHVHQWG

$XWRUW DZ DUHQHW DQG GIVALHARQ 1Q ) 2 — HYIGHQRH IWRP [
I LH@ H SHUP HQW

' HFHP EHU

6VHSDQ -XDMED $WRFIDW 3RIHWRU Rl ( FRQRP LFV D
&(5* ( (- &= KDV SUIHVHQWMG

0 FO RQRSVRQ


https://www.cerge-ei.cz/

%62: 1 %b* 6(0,1$56

7KH %RZ Q %DJ 6HP LODW RUDQIHG RQ D P RQW® EDVV EUQJ VRIHWKHU
&( %6+ VHOIRU DQG MQIRU UHVHDUFKHWY DQG HQDE®! KHP VR GLVEXW WHLWU
RQIRIQJ Z RWN LQ DQ LQIRWP DODQG 1UHQG® DWW RVSKHWH 7KH VRSLFV SUHVHQWAG
1Q LOFOXGH

YHONDP LOH ' HMDUGLOQ ' 8/9% $ &( %6+ 3K 6WGHQW#
6%6 (0 8/% KDV SUHVHQWMG

: KDW UYHV S5SHWMINA@Q] ' HAMRQV' (YIGHORH IWRP D ' MALHWM
&KRIFH ([ SHUP HQWZ IW 8 QHP SR\ HG -REVHHNHWY/

7KH GIVFXWDQWZ DV 6DP ' HVIHWUH 8 * HQW

<XTLQJ 6RQJ 3K' 6WGHQWH 696 (0 8/ % KDV SIHVHQWAG

7KH $UAMRI WH * UW ([ SRUQI WH P SDPARI ) LDM2 Z QHUKILS
RQWHIODXHRI $UN

7TKH GVFXWDQW ZDV 3IHUH * XIADXP H 0 HRQ 6%6 (0
8/%

$ELIDIO $OYHV 3K 6WXGHQW # 6%65 (0O 8/% KDV
SUHVHOWG

([SRUQ -RE $XVRQRP\ (WQFW DQG 0 DQDIHU(P SR HH
SHDMRQWKISV [Q WH : RINSOFH $ 6WG Rl (P S® HV
([ SHUHQAHV

7KH GIVFXWDQWZ DV $J QA V5 XIIDW6Y6 (0 8/ %


https://www.linkedin.com/in/fruessmann/?originalSubdomain=be
https://www.linkedin.com/in/fruessmann/?originalSubdomain=be
https://www.linkedin.com/in/fruessmann/?originalSubdomain=be
https://www.linkedin.com/in/fruessmann/?originalSubdomain=be
https://www.linkedin.com/in/fruessmann/?originalSubdomain=be
https://www.cebrig-ulb.be/uploads/1/1/9/7/119727964/abstract_kevin_pineda_2022.pdf
https://www.cebrig-ulb.be/uploads/1/1/9/7/119727964/abstract_kevin_pineda_2022.pdf
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2 FVREHU

' HFHP EHU

1 DVDFKD . DKDQ 3K' 6WXGHQW #6965 (0 8/% KDV
SUHVHOWG

7KH *UHHQ 3WRGXFW 6KDGRZ (IIHPW 7KH 8 QOMQGHG
&ROMHTXHOAHV Rl * UHHQ 3LRGXFW ' \VSM\ V RQ 3HUFHSMRQV Rl
&RQYHQMRQDCS OMODWYHY

/ «R5HYH@ 3K 6WKGHQWH 696 (0 8/ % KDV SUHVHQWG

7KH IG-D R D VXWRIQDE®! FRP SGP HOWU  FXUHQR
FROWRWMG ZIW WH [IHG 7KH HP HOHORH R WH DUMDRW

7INDWRX LQ/ D 5«XQRQ

7KH GVFXWDQWZ DV + XEHUN7 FKDNRXW 6%6 (0 8/ %
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7KH 5 HVHDUFK 5H8 QLW DQ HYHQWKH@ VIQFH 0 D\ LV DQ LQIRWP DOVHP LODU
VHUHV IRWHUQJ NQRZ ®iIGIH H[ FKDQIH DQG FRADERWDWYH UHVHDUFK 7\ SIFD@®

VFKHGX®IG RQ 7KXWGD\ V GXUQJ OXQFK  VIKHVH VMWIRQV RITHU D QRQ MGIP HQVIDO
SOWRLP |RU EWDIQWRLP IQ] GMVFXWIQJ DQG WHIGIFMQI RQ UHVHDUFK  VRSLFV
DFLRW D@GLVAS@OHV 7KH VRSLFV SUHVHOWAG LQ LOFOXGH

6H® D 2 XQL 3K' 1Q ( FRQRP LFVDW6ID[ 8 QLYHUMW 71 KD\
SUHVHOWMG
7KH HIHFW R WH 9%J )LYH SHMRQDON WDIW R

HOWHSUHQHXUDO LOMMARQ DP RQJ |HP DB P DWMUV VAXGHQW
7KHP RGHLDWQJ LRI Rl HOWHSUHOHXUKLS HGXFDWRQ

$JQPV 5XIIDW 7-0 (6t 3K' BWXGHQW# 6%6 (0 8/% KD\
SUHVHQWG

' RHV WH FXUHQWP RGH Rl FDBX@WRQ WULVRUDO* ' 3 UHD@
UH GPWWH HFRQRP LE G\ QDP LF RI D WIULWMRU " &RP SDUVRQ DX
DODOMY RI LOGIFDVRUY FXULHQWD XVHG

$\D 1DFKVDRXL 3K  6WGHQW # 6%6 (0 8/% KD\
SUHVHOWMG

3DWV WR ( QYLLROP HQWO/ HIIWP DR $ &RP SDIWDWYH 6\ G R

EXWBLQDELON P SGP HOBMRQ DQG ' IMFARVXLH 1O ( TXIW
&URZ GIXQGLQU

6P RQ ' XSROQW 3K' 6WGHQW # 6% (0 8/% KDV
SUHVHOWMG

5HLDP LQJ SUFH SLRP RARQV VR GLLYH VXWBLQDE®! SXUFKDVHV

DUH QRQ P ROHVBU SUFH SLRP RARQVWX® EHMAJ DWSUAVHINQY
HWLEDOYDOH!



0$1$*(0(17&$)c«

Q 2 AREHU &( Y6+ OXQFKHG WH 0 DQDIHP HQW &Di« D VHUHV RI
WHP DWE LQIRWP DO P HHMQIV Z KIFK WDQVSRWH VR P DQDIHP HQW VRSLEV VKH
FROFHSWRI W(H FDI«V SKI®R 7KH LGHD LV VR IRWHMU D GHEDW LQ D IUHQG® DQG
WHD[ HG FDI« DWP RVSKHWH DLRXQG VKH H SHUHQFH Rl D SUDPWARQHU DQG WKH
IQWIKWSIRYIGHG E\ WH WHVHDUFK Rl D P HP EHU Rl &( %65+ 7KH VRSLFV DUH
UHGIYDOWVR DQ\RQH Z MK DQ LOWAUHVWIQ EXVIQHW DQG RUIDQL DARQV $Q\ ROH
Z MK DQ LOWALHWIQ EXVIQHW DQG HFRQRP LFV LV LOYIVMG VR DWMQG 7KLY LQQRYDWYH
DPIMW LV VSRQVRUHG E\ VIKH YHUQKHLP ) RXQGDVRQ

Q Z HRWDQL HG VEZ R P DQDIHP HQWFDI «V

( QUHSUHQHXWKLS D VRAVDU DGYHQVXUH"

= W $QQH / DXWH' HVIUV 0 DQDILQJ ' LWHRVRURI 6P DUN

1 IFR@V %HM\ HZ * WDSKLF ' HLIQHU / HAWUHU DW( 6$ 6DIOW XF 1Q Y4XWHY

) RXQGHU Rl 3LHUH 3DSIHU 6WXGIR DQG 0 HP EHU Rl WKH %RDUG RI ' LLHRVRUD/ DW
6P DUN

0 DVKLDV 6FKP LW3RIHWRU DWWH 6ROD. %XWHY 6FKRRORI ( FRQRP LFV DQG

0 DQDIHP HQW8/ % DQG P HP EHURI &( %6

0 RGHUDMRQ 3LHUH * XLADXP H 0 «RQ 3WRIHWRU DWMKH 6RQD\ Y4XWHY 6FKRRO
Rl ( FRQRP LFV DQG 0 DQDIHP HQWS8/ % DQG P HP EHURI &( %6

$ EVADFW6GVBUAQ) \ RXU RZQ EXVIQHW FDQ EH ERW UHZ DUGQJ DQG LOAP LGDWQJ
BXFFHMX@ FRP SOMQI \ RXU SLIRMFWREYIRXW® HTXWWHY P DWM) Rl \RXU FRWH
EXVIOHW EXWDOR KDQGIQJ DGP LQMADWYH DQG P DQDIHP HOWVMAY WDWT XLEND
H FHHG WH W@ Rl D MQI® SHORQ 6R LI \ RX GRQWKDYH D SDUHU GR \ RX KDYH \R
EH D KHR VR JHAMBUMG' $UH WHLH GLITHHOWP RGHY IRUGRLQI WR' ' R\ RX KDYH \R
JLYH XS \ RXUMWY DV DQ HP SBR HHIRUJRRG' $UH WHH FRRSHDWYH VROWRQV!

7KH YIGHR Rl VWH HYHQW L DYDIME® RQ RXU &(%b—=* <RXWKEH FKDQQHO
KW8BYV WO\ XWOFRP  DYHQWKUHVROVIDLLH


https://www.youtube.com/watch?v=Bxl74eC2gSw&t=2168s

0 IWIRQ P SRWLEGH" 6DYLQJ VKH SMOQHWZ WKRXWWDFW LFLQJ RXUFRP | RUV

© WK $ GMWDQGLR 3DUHQWA 3 LRI HWRU DWWKH %4XWHE 3 ROVMFKQLE 6FKRRO 91LFH
' HDQ | RU7 WDQVIMRQ DQG 6RFIHVDO-P SDFW&KDIURI VIKH 6: - ) 7 FRAGHIFYH

3LHUH * XLADXP H 0 «RQ 3WRIHWRURI 0 DARLRHFRQRP LFV DWWKH 6ROD\ AXWHY
6FKRRORI ( FRORP LFV DQG 0 DQDIHP HQWS8/ % DQG P HP EHURI &( %6

0 RGHWDMRQ 6DQGLD 5 RVKHQEHWHU &R IRXQGHU RI 6RODQG VKH 6ROD\ -P SDFW
QMIXW 6— 3WRIHWRU DWWH 6ROD\ %XWHY 6FKRRORI ( FRQRP LFV DQG
0 DQDIHP HQWS8/ % DQG P HP EHURI &( %5+
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DVP HP EHURI &( %6+ 0O RGHWDWAG E\ 9 LI LOQH + HW
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VXWRLIQDELIOW 0 RURZ %DWMUHV

K K 3DQHYVHWRQ : DWMP DQDIHP HQW

o &H@OH 5LIRM 3RAA RIILFHU %4X[ HTV ( QYLLRQQHP HQW
e -DQ 7\ WDW LHRARUJRYHWOP HOWDIIDWY/ (8 8P LFRWH
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e / HRQDUG YDQ %RHWIFKHU $ WRFIDVW DQG ( [ SHUMRQ' LI VD3 LRGXPWB DWSRW/
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e 6VIQD 7RUMWVHQ $WRFDW 3 WRIHWRU 8 QLYHUMW RI $JGHU DQG GUHFRU RI
VXWBLOQDELIOW 0 RURZ YDWHUHYV
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7KL HYHQWEUQIV VRIHWKHU DFDGHP LFV SROR P DNHWY 1* 2 SWDAARQHWY DQG
VT XDWHS UHVHOQVIMIYHV VR H[ SGRUH
: KDWZ RNV 1Q FXUHQWI RYHURDOQFH P RGHY"

i : KDWFKDGEBIQJHV SHOMWY
& : KDWY QHHGHG VR VXWBLQ DQG VFD®! VIKHVH HI I RUN WWDWZ RUN DFLRW VHRVRRU/
DV DWDLODE® VROXIRQV"

' WFRYHU WH LOMDOILQGIQIV Rl * RYHURDQPH P HAKDQWP V Rl XUEDQ FRP P RQV 1Q
FROMMG \VSDFHV  DQ RQIRLQJ LHVHDUFK SLRMIPWE\ $ @QD 6SDQXVK 8/% 0 DUHN
+XGRQ 8/ % DQG $ QDA 3«UGBX[ 8 &/ RXYDIQ

$ SDQHOVHWIRQ RQ FXUHQWDFKLHYHP HOW DQG GHVILHG I XWUHV 1Q JRYHUQIQJ
XUEDQ FRP P RQV Z IEUQJ VRJIHWHU SIDRMMRQHUY DQG |1HG DFVRUY FRP P IMWMG
VR ULHIKLONLQJ KRXVIQJ DV D FRGYPAYH LHVRXUFH P RUH LQFOXMLYH P RUH MWW DQG
LRRWG LQ VRQGDUW
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7KLV IV RUDQJHG E\ 6DQGWD 5RWHQEHWHU P HP EHU Rl &( %6 1Q VKH
UHVHDUFK XQIWRI 6WDWAJ\  * RYHUQDQFH 0 DUNHWQJ DQG -QQRYDVRQ

6HSVWHP EHU

)WRP 3LRGXFW WR 2 XWRP HV +RZ -QGXWMDOO0 DOXIDRMUHY @ 1Q Z W ( TXLSP HQW
DV D 6HWMFH

) RUDQ $QGU« ZI@VDNH \ RX LOWR VKH WDOVIRLP DMRQ MRXWDH\ Rl LQGXWMDO
P DQXI DPUHWY DV IKH\ VKUWILRP  RQH VP H HTXLSP HQWMVDBN VR VXEVFUSVRQ
EDVHG RXWRP H GUYHQ EXVIOHW P RGHY 8\VIQJ WHDOZ RUTS FDVHV ILRP  VHRVRUY
@H YHQADMRQ SDFNDJIQJ DQG P DFKIQHU KH Z LG@VKRZ KRZ P DQXI DPWUHW/
FDQ EXIG WHFXUIQJ WHYHQXH FDSWIH VXWDIQDEION YDOXH DQG  UHIQYHQW
FXWRP HU LHDMRQVKLSY VKLRXJK ( TXLSP HQWDV D 6HUYIEH ([ SHAWWKDUS LOIKW
RQ WADWAJ\ SUFIQJ DQG RUW DQVDMRQDOFKDQIH  DQG Z K\ VKLY HYROMRQ LV QRW
MOAMUHBIYDQW RUEXVIOHW EXWDAOR |RUVKH | XWXUH RI P DUNHWQJ
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: HDWH SGIDVHG WR LQYIWA \ RX VR VKH FBRVIQJ GD\ RI VH %4X[ 66$ SLRNAFW
) RRG VHFXUW DWXQLYHUMW"
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2 Q VKH DIHQGD

3 UHVHQUMRQ Rl VKH UHVX@V E\ VIKH UHVHDUFK WADP [LRP &( (6( 8/ %

) LH@G LHSRUNLRP $V 94HDQ $6%  LOMDVRUDQG FRRUGLODVRURI VKH SURMIFW
7KHRUHVIFDODQG SWDPAFDOSUHVHQVIMRQV E\ ) LHQFK FREIDI XHV Z KR KDYH FDULHG
RXW66$V LQ RKHUIRWP V

7KH GD\ Z L@FRQFOXGH Z MK D FRADERWDWYH Z RINVKRS GG E\ $V %HDQ $6%
RSHQ VR D@SDUAFLSDQW DQG VKKH SXEQF

"RIQ XV VR FHBEWDW WHVH DGYDQFHV GLVFXW VRQGDUW EDVHG IRRG VROVMRQV
DQG LP DIJLQH KRZ VR H[ WIQG KHVH P RGHY EH\ RQG IKH FDP SXV
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7KHSWRJIWDP P HRI VKLV GD\ Z DV DV IRTRZ V

3UHVHQEMRQ RI WKH ' RARWDO3WRIWDP E\ $VKZ LQ WRR +(& /12JH 8/12JH
)UDQERLY 5\ F[ 6%6 (0 8/% DQG * XLADXP H 3HUGHX[ : DWRFTX« 6FKRRO
80216

3 LIHVHOVIMRQ RI V¥ R GRRVRUWDOFDQGLGDVWAV

e $OIDQGLH : DIRTXIHU 80216 'R )LPV 6KDUH WHU 3LRIIW (TXD® Z W
© RP HQDQG 0 HY' 7KH5R®IRI +XP DQ &DSIWVDO 0 DQDIHIDOS RUMRQY DQG 8 QRQV

o $NDWK 6LQIK +(&/12JH 8/1BJH 8Q&HIBOQW LQ' HAMRQ 0 DNQJ Z W $—
5HVHDURK DQG WH 3K’ -RXUQH.

" IVEXWIRQ Z MK 3K WXKGHQW DQG SLIRIHWRWY  6KDUQJ VKRXJKW DERXWKRZ VR
HP EDWN RQ VKH GRFVRLDOWRX UQH\

4 $V RQ WH P DODIJHP HQWRI WH 3K' SWRFHW ZIW 3K' WXGHQW DQG
FROFXGLQJ LHP DNV
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2Q 1RYHP EHU  DQG WH W ' D\ R 6FHQWIF &RADERUIMRQ
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3DQW«RQ B6RUERQQH Z DV KH@G DW&HQWH 6RUIERQOH 5XH GH @ 6RUERQQH
3DUV
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0DUTXH HP SRHXU HW EIHQ-WH GDQV OV EL) IRXU UHSHOWU OH S«UHQFH
FRADERWDWXU ¢ SDUAUGH CH S«UHQPH FQHQW

FR ZUWMQ Z WK 6HP LD . $5$. $6
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FRZUMAQ ZIMK O «@QH 92/5$/ )WDQERL 5<& DQG .HYIQ 34('$
+(51%$1" (=
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3DX )4/ 6%$/$ 8/PIJH80 RQV &RRSHDWH 5HMMHOAH D ' LYHMW RI
3 DRV

129(0 %5
&KDIWSHURQ 5RMQG * -/ / (7 3DUV—3DQWK«RQ 6RUERQQH

(PP DQXHO68.$' —$ 68.$%' — 80 RQV S5HRXUH ' HSHQGHQFH DQG * LRZ W
7HP SRWDO \ QDP LFVRI WH 7LDQWP LMMRQ &KDQOHY

*XIGD $<=$ (6723f 8/% SHXWW: RWN 3RCAHV IRU ' MDELOW -QUXIDQAH

SHASIHOW 7KH5R®IRI ) LODQALDO-QFHQWYHY
FR Z UWMQ Z WK YDUN&2 &. © B6«EDWIHQ )21 7(1$< DQG-MQ 72 (52

0 DVKLGBH 587. 2: 6. — 3DUV 2 XWEBU G GD®RIXH VRADOSRXU XOH WDQUWRQ
MM B U GH @ | RIP DWRQ GHV UHSUMHBOQW GX SHIRQQHO

5RMQG* -/ (7 3DUV-3DQWK«RQ 6RIERQQH  -HDQ 3DXO/ $85(1 7 6RUERQQH
) IDQERLV5<&; 8/ %
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(WD\V RQ : DIHV DQG 3URGXPAMW 7KH 5R® Rl * 9&V 7HQXWH DQG
* REDO. DLP LQJ

" LLHFVRU ) LDQERLY 5\ F[

' HIHQWH RQ -DQXDU.

-HWH' $1-28

“QMIXMRQV IDLP IXWDOKRXWHKRE EHKDYIRU DQG JHQGHU HYLGHQFH
ILRP &R®P ELD DQG ¥%XUXQGL

' LWHRVRU 3KILAS 9HWZ P S

* HIHQWH RQ ) HEUXDU

/IVL* 8$1

(OKDOAQJ  6XWDLQDE®! 6XSSO® &KDIQV ) RP  3URUMMDMRQ R
5HRYHU

" LWHAVRU ( YH® QH 9 DQSRXFNH

" HIHQVH RQ 0 D\

5LFFDUGR / 2 6$

&ULFX@U (FRORP\ 3WDPAEHV 1Q WH YDWA) 6HARU $WHWQD (8
SRIAHV P RWYDWRQV DQG GLIWVDORRO

&R "' LLHAFVRL/ 0 DUHN+XGRQ  6VIQD 7RUMVHQ

' HIHQWH RQ 6HSWHP EWH

$QD$QFID' -3 55—

%KDYIRLDO DQG P DQDIHUDO FKDQIHV VRZDUEV  \VXWRLQDE®
GHYHBRSP HOALQ WH | RRG i WP

&R ' WHARY/ 0 DUIHN+XGRQ 7RP ' HGHXWZ DHUGHWH

" HIHQVH RQ 2 FVREHU

3GIDWH 11QG WH IX@ WHSRMWRU Rl 3K WHWY GHIHQGHG DW&(%b—* MOFH Dw
KWBV 7277 FHEUW] XE& EH GHIHQGHG SKG GIWHUMMRQV KW O
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' HELRH\ HU =R« 5«\M.AQHQFH GHV RUDQMVDMRQV GH O FRQRP H 6RAD®!  DQDOW
GHV HOAHSUVHY VRAD®BN HWGH GXW/ RAWY &R LLHAVRWY/ 0 DUHN + XGRQ

$ QD 3« U@X|

e /RXLV GH ' IHVEDFK (WLFV DWWH -OMUHWRQ R 9%XMOHW DQG  7HFKQR®RIN
) IRP  &RQFHSWDO) RXQGDWRQV VR 1 RWP DWYH ) IDP HZRUI\NV " LHRAVRU 0 DUHN
+ XGRQ

e ' HDUWGLQ %HONDP LOH )IQGIQI WH 3HUHFW (P SR P HQW )IW 0 P DWK
8 QHP S®\ P HOADQG 2 FFXSDWRQDO7WDIQQI 3WRIDP V' LLHAVRU -D@Q 7RMILRZ

e ' XSRQW6LP RQ -QQRYDWYH 3UFQ) BWDWILHY +RZ -QORYDWRQ -Q 3UAQJ &DQ
P SDPAD &RP SDQ VYRWRP /1OH ' LLHRAVRU 6DQGLD 5 RWKHQEHW HU

e )ROMQH OD[LPH 7WRYV HADY WU @ WHDMWRQ HMH SWRAHWXV GH
UJLIRQDOVDWRQ HAGSHOVHV SXEATXHY &R ' LWHARW -@Q 7RMILRZ  %HOQRW
%D\ HQHW

e -QIDWGL-A2QH 0 DQDILQI HURW LQ D FRP S®{ ZRUB D P XGUGYHOWXG RQ

KRZ RUDQ] DWRQV IDIOWR RHDW VXVWBLOQDE® YDOXH DQG EGRRWRP E\ P DQDJLY
HIRY/ ' WHARU O LFKHOO HOMDHWAQ

e —UWYLQH 1 HLO ) HGHDWG * RYHLODQFH 0 RGHY LQ WH 3XEQE 6HARU ' LLHAVRU
-DQ 0 DWANY

e . DKDQ 1 DVDFKD (WD\V RQ WH HIHAAWRI LOARGXAQ] VXWBLQDE®! SLRGXFW LQ

DQ H IMAQ EWDQG SRUMIR  &R' WHARY/ &DWHUOQH -DOWHQ  9LLILQIH
94 XQHDX

e .DRPED -HDQ %RWR O«MQAWH/ GH WDQW IMRQ HW HIHWV

P DFLR<FRQRP LTXHV GH @ SRMATXH P RQWBLLH HQ 5«SXEQIXH ' «P RADWIXH GX
&RQR &R’ WHARWL/ YHORIWAD HOHW / DXUHQWF KHHUDHUN

e . DVKHI] DUIH@DGMDQL 6KDIDIK ' HAMRQ O DINHWQI 1Q  ( QAHSUHQHXUDO
7HDPV ' LWHPVRU -XGIMK %HKUHQV



e /D* RID$GUDQR 7KHP DRRILODOFLDOREWRFGN VR WH HARERI LFDOWDQMMRQ LQ
WH (XWIRSHDQ8QRQ &R ' WHAVRY/ 0 DUHN+XGRQ /DXWD' HUX\ WHU

e /LUDVR 0DUQD 6WGEH/ RQ GMEION LQWXIDQAH DQG  UHKDELOMMRQ
SWRILDP P HV LQ WH I IHY Rl / DERXUDQG + HDOK (FRQRP IFV  &R' LLHAVRWY -@Q

7RMILRZ  6«EDWIHQ ) RQWQD\

e 0 DXWR * DEUH® &ILFX®U(FRQRP\ DQG 6XSS® &KDIQV ' LWHAVRU  ( YHOQH
9 DQSRXFNH

e 1DFKVDRXL $\D 8QBDWKIQ) WH 3RMMDO R WH 1XGIH 7KHRU  $
1 HXWRVAHQWILE $SSLRDFK VR 2 SWP [JH 6RADO3WRILDP Y ' WHARU  6DQGLD
5 RWKHQEHW HU

e 2EHUDQ -XQD O0DQDIIQ] GYHMW DQG IQFOMRQ QHZ SM FKR®RILDO
SHUSHAYHY ' LWHRARU &MXGID 7RP D

e 2WXQ 6HQHO $V@  BXWDLQDE®! (QAHSLHQHXUDO (FRAMWPYV  E\
ILODQFH IQYHMEUXOAHY &R ' LLHAVRYDY 2 @QYIHU: M@ HXU  -XGLW YHKUHQV

e S5HYH@ /HR : KDW DWH WH HQYLWLRQP HWO P SDFW Rl FRP SGP HOWU

FXULHQALHV " ( L.GHQFH DERXVWH HQYLLRQP HQWDO QRQ QHXWDA@W RI P RQH &R
" WHFVRW 0 DUHN+ XGRQ  -«U[P H %DQF

e 5LVFKHKFKL)D\\D] 0 RKDP P DG ' HMJQQI UHMOHQWQHE RNV VR FRSH Z LW
VXSSO FKDIQUWY ' LLHAVRU ( YHO QH 9 DQSRXFNH

e S5XHWP DQQ ) RUIHQFH 7KHWV LQ %-KDYIRWDO)LQDOFH ' WWHARU  + XJIXHV
3LLRWH

e 6HOWAUH 7KRP DV (WD\V LQ /DERXU (FRQRP IFV DQG 0 LJUIDMRQ &R
' WHRVRYY/ ) IDQERLV5\F[ 0 «@QIH 9R@DO

e BRI * LAV ) LODQFLDOREVMDFGN VR KRXVLQJ GHFDUERQL] DMRQ LQ ( XLRSHDQ FMHV
&R' WHARY/ +XEHUATFKDNRXWA 0 DUHN + XGRQ



e 6RP P H1RHOQH % RQG 6FLHHQV DQG 6WHDP V SHWIONQJ WH' DMMEXWRQ R
(XWRSHDQ &IOHPD 1Q WH $JH R * REDQ DWRQ 3MWRWPPV DQG 3LLDA
' WHAVRU . [P 2 RWMUDOFN

e B6RQJ <XTLQJ % RQG 2 WIIQDW ([ DP LQLQJ $XWHWAW LQ DQ $UAD DUNHW IRU
&RSIHV &R' WHARW/ . IP 2 RWHUIOFN  $QQH 6RSKIH 5DGHWP HFNHU

e G6VWFKHE&EDXWS5DFKHO /D P RELMW «FRORP LTXH HWSWRIHWMRQOH® GV MIXOQHV
WXV GH AP P LIWDWRQ VHBRQ BGIXUW/ SDURRXWY «GXFDWYV &R ' LHRARW ) WDQCERLY
5\H 0 DWKIHX"' HGIHUH

e 6WDQDUNL DVKDQ 1HFHWDU DQG VXI | LAHQMRQGMRQV VR HODE®! SRWAILRZ W
HOAHSUHOHXUKLS ' LLHAVRU  -XGLVIK %HKUHQV

e 7DQJ <LQZ HL ' (—SROFHV \WDP DWAU ) LRP  UMVMEBQRH DQG | DWIXH VR LP SDFW
' WHAVRU &@XGID 7RP D

e 7RQJ 0 LQJ\DQ -QMODOSWRP RARQ RU H WILDDOUHAXIWR HOW!" QI OXHOFHV RQ
SHIFHYHG VXIMDELOW Rl P LORUMHV IRU GDGHUKLS SRMMRQV &R LLHAVRWY/
&DMXGID7RP D 6P DUDQGD YRRV

e 9DQVQIFN $QQHO DUH )WRP VXWBIQDE®!I R &65' D P DQDIHP HQW
SHMSHAWMH &R ' WHRVRW 0 DUHN+XGRQ  -VDEH@ 5 HI LOWHU

e : HWHUWWHQ 91FVRU ( FRORP IH 3RMATXH GHV 0 «GDV 6RADX[ " LHRARU
31HUH * XI@MXP HO «RQ

e : LARF[ 6DP\ (WD\V RQ WH SHIRWP DQOFH Rl (6* 65— DQG LP SDRMIXQGV
" IWHRVRU  + XJXHV 3LLRWM

e : RLQWND VDEH@Y 0 DQDIHP HOAWRI WDP GYHOWDQUWRQV EHVE HHQ LOQRYDWRQ
SIRMFW ' WWHARU -XGLIVK 9Y4HKUHQV
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$QGUHRQRQ® *DULNLSDSMYHLOLGBFRPSRVLWLRJKIWYR V
6'*V)XQGLPILGFRQRPLEGROLWKED®BURBDD QG 6D UNKHEYV
J)LODQFRIGXVWDLOQDEOHR SPRD®G ' *V &KDOOHQIEBSRUWXQLWLF
6SULQJHU 1DWXUH 6ZLW]HUODQG SS

$UDPX DQG 6 9%5DGHUPHFNBIWHVHUNKIDIVIR D6 X VW D L QXOVE B BIH
&L U F X3QDF WILGHWER QVXP SWLRRIG L QPQWLTXHMDOYDGRU G
3DSSDOHSRBWHHVSRQWRREDHK P SH/Q BQ R G X F MWQNRKE U H D VD IQYH
&XOWXUDO —RFREXWOMHGHY SS

%DEEDUDQG *DULNLSD$FIKLH Y&DQIW D L QBB M UHIDDMRKD O O
~QYHVWLOHWLVQEXFONHSBQ QG LIW%DOIDLO DQG 'REHUWGV
SERXWOHBGQBEMRRNKS$HL 6 XVWDLQDEHMRSPRID@MVHDDEBROLF\
SRXWOHGJH SS

%«ODQ&HY $VKWDQGE ODVRQ)LQWHFKQMWW ®RELQBHUDWRUYV
" QWHUBROQVFUHDYRODFQBOXURDULEIDQ G & KHQUGV)LQWHFK
DOQGNKHPHUJLEFRV\VWHBSWORUKAQWUDDQEHEHQWUDDQBAELDO
7HFKQRORSUHMQJHU 1DWXUH 6ZLW]HUODQG SS

%HUWUDP®RPSHW RWLHRQ@H | D FMWHRIEWWRWRY HPL O D Q F DRI®/ K H
5HPRGH MWLV O J+DIX H&X F D WL R/@ KH UMM OB U ~-QURFK YDQ
GHQHUDQG %ORHPHQEGDO6SHFLIV®XH'LSORPIRAVUDWLWXGH
7UDQVDWPDWMIFRAQV K HQ W& H@MWERQ W HP S RUWDRIS HL @ WR U\
&DPEULGJH 8QLYHUVLW\ 3UHVV 9RO 1R  SS

%LDQBXDQGE 2QJDUR %HQHYROBREB(WKLBQ @XEOGRUYLFHYV
SHYLVLWXBDOOPDOXHBXEOBHUYLERWLYDWLREGRGEHOWRI 3XEOLF
$GPLQLYVWWRWRWERKW K IRFA¥XSHUHURJD@QRMUR * 2UVLDOQG
&DVWHOODQKHXPDQLIWQBXYE GIGPLQLVWGZWUBIBXEOLVKLQJ
Ss

%LDQBEXDQGE 2QJDUR+XPDQLDPGXEOLGPLQLVW 3D WILRYKH
&R QW RRIBIXE GBIGFP L Q L V WII\B WD RWHXFFCDQ L V-PR QJDUR * 2UVLQD
DQG &DVWHOGNFKH XPDQLWQIKBKE OLGPL QL VW (DADIUREDI D U
3XEOLVKLQJ SS

%XOWH1 OHULJOL5S5R]JHOMMH® 9RRUMWJIULFX GGMHYUWHD®R SIPQNE\NM

SRRUHRWQWUQNVIKWWW KHERXOWHIRAWRBLHUBBQH GH DDV
DQG . ( *LOOHBDWKZWD\V WR $IULFD G RKRG BEBBNUIS\E\



&RUVUL %HLRIHWHURBERQRPDVONHPLQRQW-QHUQDYBR G
&KHVWBV7KKHOJBRBPSDQWRXPHD®QEHWHURRRIRPLEXDYGJIDU
3XEOLVKLQJ SS

&RUWL & *UD]LRQ® *XDULGIQHTXBERYWAWD\PER FHDPO XVERR
7 +/ &KHVVWHURE ' ~-SSRO(BWL7TKHERXWOHBQERRMNHWHURGR]
(FRQRPLBRXWOHGJH SS

'DY\GRY = )XQJEIRDPHG :HLO 0% D QINT X L @IUWM'D W-L@6(! U BH U 3
ORO\QHXJG 2 BLOVR@V7KH[IRUWBOQGERRMN QNRRQRUSQLYHUVLW\
3UHVV SS

'H&RFN 'HUX\WWHDQG *MXURY-MWHUFRPPXQRGHBWE RUJHQ
LQWHUJHPHHDPHQEZMNNDQPRDOWLG LV FLSHDEDPENGSK DNW LV FK
SHUVSHFWLHI 'LH .HXUH S

'H OHXOHPHHVWHDQG .XVPDQS5HOLIUMHEMWDXPL2UG XQH

&R X W X®PHG L « Y D@WHL2HV D BR X'UH W WHIVOX/Q I$ XEH UGB QWHSQ FLHQV
3D\V %BQXWUDLYHE 3HQWHDJ D) HBY L*G DHE&RIQVWGENE¥R AWV
HQWUH OHV VFLHGFHMWMRVHVOSQLYHUVLWDLUHY GH /\RQ SS

*LD@L DQGB *0«RQ (OHFWRBGRUPRI%HKDYLRERQJ $ 300G
& %M°UQVNRY(OJEZQF\FORFHENXDRKRLEKHOWHQ®EEZR U®JD U
3XEOLVKLQJ SS

*O«PDBQ 7HQVLRQ@WRP S W D BDLVOARN ¢ XY QD OMY 8O R U DGADRIOBHH
VHFWEMNUHVVRXURMWHMHFOHUGHYDLBQH 9LYLBQIDLQHOOL :HLV
(GV (YDOXHIUP SH[FW D | L GHYBUBQ LYV DOWIQPDQW P H @ RF L «NPy/
«GLWLRQV SS

*RGIURIKGO /DELHDQ& OX\ODHUWRQWULERWRRGW U DW RWKH/
EKDOOHRIWHKEALUFXBRORMWQGBURGXFW 66HVY WIHBPW K&QRQWR [W
(QYLURQPRAQMWMDVALWQRRQUHAQL / %LIIJLHUBREQBQG 2JXQ\HPL
(GV7IKBRXWOHIBQGERRRRSHUCRPROWRPLGUEDQDIHPHRXWWVOHGJIH
SS

*RGIURIKKGDQ® /DELH 7
&KDOOHQIHDNHU * )LO
6RFLDO )L®D@QRARHYH 0D

S

HRFLDRSDRWLFURILOBQFBILQLVKHG
IDENG .L\PD](GV 7K 3D O JULDYQG E RRN
LOODQ SS

K
E

FP

*X«ULQ 9 DQG 5HERXDKHROL\DDBRW POR QR P R#FR OBWRQHLQ
5XUDOPLIDGX-Q&KDNUDBDD@®, +DUULVV (KEWHROGQ-QGLD
&RPPRGLW\ &XOWXUH D Q G&(IFREXRRLFH L QIFKHIBL W\ 3UHV V
+HUPHIV 6RFI&DS LIMPOFUR I L QOKEWX UHMV K RIBYGXWFRP H@
$NORPINDQG 3HLUp 3DORBIVERE HV HDSFKQ G R F LEOIDBILOL @M
(FRQRPLF '"HYHQRBEPHGQGWOJDU 3XEOLVKLQJ SS

ODELOOPW®G (FKDWWDFIDFHP INLEIDHMWDQGLEQRDLYHLUD

%M. _UREBEB6HYL@V(OJDYF\FOR KIRGMIQBODFHDQGEGZD YGJIDU
3XEOLVKLQJ SS



OHHUSNO *RUDQVVR®HOOBQ@® %UDQWLQLVWHDELMHWS/ KHLU
DGYLVMHBWOILXBHXFKDRSW %UDGWHLHIQG YD@DXWEHSV
7KH 2[IRUG +DQGERRN RI| 2[HROUGDIERBROUWLWY 3UHVV SS

0«R@ * *UHDVH WKHKIERWEBW\AR/QJ $ 31D & % M°U Q V(GR/Y
(OJDU (QF\FORSHGLD R(IGZDEJBL FOJPORLEXEOLVKLQJ SS

0«RQ3 * 'HPRFUDIFQGVKHAXDORW\QVWLWX\@LRRIQIV$ 3LRQ G
% M°UQ V(IGR/YOJDQF\FOR RKBKEMIKR LFGZD {GIJBNEOLVEBQJ

2QJDUR &RQQHFXKLORVBOBXE BIGPLQLVWUDWER@RQV XL U\
(GZDUG (OJDU 3XEOLVKLQJ S

2QJDURDQG 7DQWDUGKGER QW UL RAWKIR/® DPXE®DFO SHRMHFW
WRD 5HVHD BRKRJUDPRAWKBHODWLRENWWEZ SHKO L JDR@ XEOLF
$GPLQLVWUMWHRAVOHU&KDIDG .DWWHY —V O DPXE®IDFO X H
(GZDUG (OJDU 3XEOLVKLQJ SS

2QJDUR & %DUEDWLL ODVFLR /RQJRDQGS 1DWDOLZINEOLF
$GPLQLVWURWDRE R O L VDIGF®IO/ W R & RFODADH M. UID\R [W KHW D O LD Q
6WDWH 3DOJUDYH S

2QJDUR & %DUEDWLL ODVFLR /RQJRDQGS 1DWDOLZINEOLF
$GPLQLVWLUDWIGES FLH@RHY KHJR IHV VAR QUBIW XdZH W]HUODQG
S

2QJDUR( * 2UVLQDQG/ &DVWHOOMXH+XPDQLWREBS®3XEOLF
$GPLQLVWUDWLRQ (GZDUG (0OJDU 3XEOLVKLQJ S

3DVTXIOHY ODELOODQG* .DNSRY®HUDQGRD }QF RARX QW UL® V
20LYHLUBM URBB6HYL@V(OJDYF\FOR KRG M) GODHHDQGLQJ
(GZDUG (0OJDU 3XEOLVKLQJ SS

5DGHUPHMNGHY 7KHHJIJDAM 6HSXWDWPRBQDPDRW REDDWIRUPL]DWL
RIW K@D UN HRW2 U G L QPQWKHNVZ K K. D VRI'URXRW FRPD]]DUR 1
ORXUHD®6 7XUSLQV/DZDQE. QD QRH W H U Q B WMDRIQNDER ¥ W O H G J H
SsS

6ZDLQ5 % DQG3 'REHUVS5RXWOH®BIHGERRNWKB1 6XVWDLQDEOF
'"HYHORSPHQW *RDOV 5HVHDUFK DQG 3ROLF\ 5RXWOHGJH



7DUQDQL@ALYODFKRSRYORXHVFKD®S 3DSDWKDQDVRBXHWLQJ
LQWKBHWDYHWNKHRXEKO OHWKRB§®WDWLVWQLFAMDUQDQLGLYV
3DSDWKDQ®WVVPXUDQ® . 0DQGOGY OXOWLSOH' BBLWHULDDNLQ
0&'0 7THFKQLDXBW D W L QW URWH W1QUR EOFQ HQSWEDRE VEBEQJ

7RPD& DQG .ULQJWKDSWHUURPLYHUWROWLWFRRP SO L DR
6NHSWLERWDRVH[WX®®HR O RUHLFPODQLRPM-3UDFWILRHWJ 4
SREHUVIRD® +HEQGV —QWHUQBWURGS B &RV LLYHM V(ITW L VD\Q G
~QFOX\(PRQDOG 3XEOLVKLQJ /LPLWHG IRUWKFRPLQJ

7RPD& - 2EHUODQ® $OYHWKDSWHHDGHUWWYRULWBRMHMWLTXHYV
GHLYHUVAW& WWQFOXVAL@RQOLEKS 7DNL]DZ@GO® -DFRYLHIOWR
%ULOHADUULSBMKHY SHBWIFKRN RFXOBDHD GHHWHALLSY HUGILW<+ RQV
GH O 8QLYHUVLW« GH %UX[HOOHV SS

5()(5((' ,17(51$7,21$/ $1' 1$7,21$/ 6&,(17,),&-2851%$/6

$EDWH7 7 %HUQDUG XOWH'R 1DVFLPHQWR(HIDQG 6DGRXOHW
%X\HBWVSRQWREIKLUG 3DXUDOBWUWLILFEWRRQ GYLGHQBRP
(WKLRSLDQ :KHDWPHIOGBQV-RXUQDO RI $JULFRUWWXRPQ PBRQ

SER\LWXQ-JEAH X O QH U REW REW\L F X BRMOUHX QV@RLO L P W Bl Q JH
SHYLBRGLQND EHW ZRRHOQ PBWBIQJRRG6HFXUDLYBERRBURGXFWLRQ
$JULFXOWXUDO DQG 5HVRXUSH (FRQRPLFV

$SEUDPRYVNL $NZXQZBh $XJVEXUJ'DQODGKEDUYH\-RUNXPEXU
DQG . 6PLBMXQLWDWLRQ O0DUNHWRUDIGL'® 1H OHRBBMWGEWRP L Q J

$SEUDPRYVN\ % $XJVEXURB -HUYL¥ ODOGHWQG$ S3KLPLVWHU
&RPSOHPHQVWQUKM IR FRIERQ®KBBD OWRKXUQDAPD&DSLWDO
SS

$GDPD 6KDUBDBOXM&ULVIKHSRORI60(VLQ+XPDQLW BEMI®
%XVLQHVYV 6WUDWHJ\IRUHW KBRRLPQUQ W

$GX 7 DQ® +DUWDUVNMHWEHOOS RFON RED QIHY HW'QW DRIG
3RYHUW)\ LQ:RU®D\G 'HYHORBBWEWRPLQJ

$GX 7 9 +DUWDUVNDBDZDGDRG 7KRPSVR®HDVVHWKIRIOH

([SRUWYHUVLILEQWLRIQFRQRPLFRZWKSXE 6DKDIDQF®RFLDO
BFLHQFHV +XPDQLRLWKFFRH®J



$JDQ]JH 5 OHUVODQ@G' (VSDOODRG $QGHUVVRQVNHUPLGQRIQWYV
6XVWDLQRELEQLRW RIRPPXQLW\ %DYBQFIURX SYQ VL JKWRPD
6XUYLYDO $QDO\WIZKKSBXBERPK Rl '"HYHORSPHRW 6WXGLHV

$LGW /IDFURL[DQG * 0«RQ &RQQHFWXRQW®PRFUDMIDRQVLWLRQV
~QVLJKW®WKHROLVBXEDEBRVW ::)JUDQF$PHULEPRQRRRKUQDO
(FRQRPLF 3RO%E\

$NDWDED@XYHHUVODRG@® ' (VSDOOLKHUOI (PSORIRBGWSOH
ZLWIKV D E L O7LKMEBIWRIW KIH $ AU RJUDRRIIDQGBHH Y LRIHYHORSPHQW
JLQDQFH SS

$ORE 0 &RUVDQG =DFFKLIHDVXWOQNULDQAKDBNYLRIZROLWLFDO
(FRQRP\ SS

$QGHUVVR® ' (VSDOODRAG OHUVODQTKHWKLFADDMHPAD¥\EULG
2UJDQL]DWERBRE XFWIQRRYASSUR DU HG[SD QVILRQFURILQDQFH
"RXUQDO RI %XVLQHVVSBWKLFV

$QNDUHGG\ 'RUIOHLWQHKW QDQ & 62N (PEHGGBRYWDLQDELOLW
+LIKHG XFDWLRQW LW $WsLHRYQWRZI 3UD FW DRHE KD O O H QRIBIWD Q H U
(QYLURQPHQWDI®R 6 WRNFHRP\L Q J

$XUDQJ]HE& 3HHWHDQ® &ROOHZDBURURIRXQGRMMRIDWHJILF
JOH[LEL@RW®HQW XIRIKWQ GHU &HEVVERQHM DGHPODQDJIHPHQW
3URFHHGIRUWKFRPLQJ

%DEEDUDQ® *DULNLSDWRBDQLWDWRARIGWQYMLJIDWKADN
%HWZHBWH&D QLW DWQIGRQLH @H G QW L PIDWAV @ HRIO HIQEH SD O
+HDOWK BRODWKFRPLQJ

%DJKGDVDY\BQHUVODQRAG § 6WU°POXOWLEDIQWLBPURILQDQFH
<LHO3IRW LWIHH R UP D(YR#BQ FHURRFXDGR UMW HBXHQPHUJLQJ
ODUNHWYV SIRYMHKZFRPLQJ

%DOWZ( %XOWHK® .DVVLIBKRUWEXEYL®LHERQJ 5XIQ0O0LQIQHVYV
WRD\/HDUQDQBQFKRULD @ IULF X OZWSHIOL® HQWIKR SLEPHULFDQ
"RXUQDO RI $JULFXOWXUDGGSFRQRPLFV

%DOWBZ( %XOWHSEUR $VDOSHOXWHDR® .DVVLH7D@RH)UDPLQJ
DQBFUHHQEQZ +HDOWHYVVDJLNIG-RXVIBFUHHQLIQHFOMWDODULD
7UDQVPLVVLRQ LRXWRDOSRD 'HYHOR S P HROWW (FRRPRLIF V

%HOLVVDB /HQVL@ON G ODUU7TKHPSDRXQGGRGHY VXU ZQWHK

EGUHBIQMEQSIXRXFKHIISHULPHQWOROQFRIPWKLRSRRURDERQRPLF
%HKDYLRU 2UJDRUWWNMKKFRRQQJ



%HOOHIOBDPPHLDQS® 3«ULOOHKDULRRQRBODWIRQPKIHD FR I
&ULVHV $ &RQFHSWXDB&AVWDERRDEUQ LS

%HUQROO +XGR®QG : /HGUX :KR%X\§RFLWDID@BNKDUKHMORULQJ
~QGLYLBXDIQFRQOLRQ 3HFXQQRWLYHRXUQMIOHHKDYLRQBO
([SHULPHQWDORUQXGRIPLQJ

%BHUWUDQG %URLKD®QHINXDWQ G :HLOO1HLIJKERDWWRBLVN
7ROHUDTKHH (XURSHDQ -RXUQDOSKI )LQDQFH

%HUWUDR) @ XULHWNJG ODLUH RROORZRWRGHUDWRIDRIILFHUYV
SUHIHUHQ@QRHRXIWKBHHUYIITHFWRXUQOQLQDQRIHWY LEFHWHD UFK
IRUWKFRPLQJ

%ORFM$ &R]DUHQER DPIKDDQG /DVFK7KHQIOXHQAH UR F WRHG LW
WK% XV L QXMWY LRIDDFUR (QW U H SLUHIDHXRHYR ZG L RIEQRZGLQJ
2XW-QWHUQDWLRQDO 6PDOO %X\8LQHVV -RXUQDO

%RHULS *DUQHWDRG * /IXLVHWIWRRQFRPS$HIWHHP H@MV. JUBER U
ODUNHWHDVRI-WDOKHRXUR®DOZ(FRQRPDR}2UJDQL]DWLRQ
SsS

%RXUGLQr (FKDWWDBIG ( <RXVIL&KDO O HIQJ&E VW D FDRANK H
'"HSOR\P RROMK&L UF XPRQRPQYPHUJLMQCHYHOR KIRXD W B B WX G\
RI 3XEOLF 3ROLFLHYURYWORVRAERR-QGXVWULDD (FRORJ\

%UL2UH (RPHQ DQG -QYHWHWRHQN«FRQRPLH ILQDRFL2UH

%ULaUH - 3RWHUE®GS 6]DIDU] 3UHFDXWLRDDUGLERUNHU
'"HFLVLRDWLVG HQUFRIPUH Q FKS OR\6IBIY LROD QR XURBREQERQRPLFV
IRUWKFRPLQJ

%XOWH6 'L)DOFR .DVVIDHQG 9ROOHQZHLBEHYXDGHWGWERU
6XSSMQGFRQRPIHFWXUQPS/HULPHQWGBGI QBRPF DQ]DQBEBYLRE
(FRQRPLFVY DQG 6WDWI¥WLFV

&DEDOOHUR OR (WY *RGIURLGRYHUQIQRIHVVIOREGDRILQDQFH
$VVRFLDWKIRQ®Q]DQ&DYHK URXWKIHULVRPI-QVWLWXWILRGHBHOLHZ
RI ODQDJHULDO 6FLSI®FH

&HEROOHUR D@L OPWL«UUH] 1DWR &DQR (VFRULBXPEELQJ
%HKDY LSRKIUEOLR BIQW OIRAB ¥ L H Q SWLRIGFX F WAHRKD Y BRUBQF H V
Ss

&HFFKL6 (ULNVHBQ/HQVLQMNQG ORVOHW-\WLFUR F UHIGLEW L-Y\H "
'HSHQ R QN K&R QW H ME5 HYO WAMR P6W X G@ ROLYKBXURSHRXUQD O
RI '"HYHORSPHQW 5HVIBBUFK



&LHVOLN7KHLVPDODUYHVRHEQHYHQQGVFDRBIHWYLQSJULFXOWXUH
7TUDQVDFWLRQV RI WKH - QVWLWRWWKRFIRBUQWLVK *HRJUDSKH

&RUGLBIU$S 9DVLOHYVINDARJVEHUII9DQGHUOLQSIHD® JEQG
IDQWXIBWFRYHWKPPRQRPIFSDRWKDZLRUFWHEPDIURYWRULQJ
*'3 3URGXFWLRQ LQ D &KDQ3R@D LD QFERMERHHRPLQJ

&RUQ«KB ' S5RXVVHOD®GH 7TKHOHQ@KHQYLUR QP HQVOMHORW V
*UDVVURRWY &RRSHUDWLYFROLRY $SHDQ FORRW REKEFRWP L Q J

&R]DUHQF R QG 2QJHQBRFIDINIEQYLURQPHMWQE HD @ L Fk-HHW H
'R :H 6BWDQRXUQDO RI )LQDQFLDO BRIWWKFRY 54V HD UFK

&RIDUHQF QG 6]DIDU]%LLD@®LVVLRQ 'YLOBQFH FULPL@LUWLRQ
OLVVLRQ '"URXWQDO RI % XV LROHW K F(R\PKLLGFV

&R]DUHQ¥Rs 6]DIDUDQG® 7VLRQDRPHQ-PPLJUDDQOWBLFURFUHGLW
LQ (XURSH $ %D\HVLDQ@BOVRROFXSHUDWLRQV SEBVHDUFK

&XOWUHUDS\F[ * 6DQWRVXBRYBROIHUPH\OHQKRYHU (GXFDWLRC
'DIHBHQD®HPRQIK'+ROGHKWXURSBMHY VS HFMXYFD WERQ@QRPLFV
SS

'DOOTHOOHJULQD.DQWRURZLFIDURXSIIQG /HZNRZLF}XGLFLDO
7UDQ VIR UPDRMEBRIRIW K3R O L&KQ VW L WXWLER@IR@R S HR XU @D O
3ROLWLFDOIBRHWKBRBPKQJ

'H&RFNY 3 &HOLNQG&G 7RPD 7TKBURRMVKHXGGLQRIUNH&NUH
SERXWLGHQFH UDNXWHHIGEXWHV-RXU RDEBE SO IBRELDWAFKRORJ\
SS

GHLPD $ ( 9DQSRXFNHRODBQ®G 6HXULQURBRZHMBXVWDLQDELOL)
8QSDFNWRBR CRH-XVWILG HULF X ORPPRGC 6 WS SDHNWRAUNVRXURDO
2SHUDWLRQV ODQDJHEBS QW

'HOBRUX] $ 2% & WLOODQXHRDIBQALVVE /HQVL@NRG :KLWH
(11HFRMYQ W H U Y HQR\PLRURSFHF HWWRL Q D Q 6 HD ® LIRHOV. F UGRP D D@ G

OHGLXP 6 (QMEHUSUQREWQBLGGOH - @RREHN $DUWL G H QG
*DS ODRDPSEHOO 6\WWHPDWLFIRHWKFRPLQJ

'HUX\WWHUDQG %DVVHQAMKHD\HULRUSUED®RYHUQDIRIHFV
ODQDJHULD@WWHSUHQHXULGOQDPFLDOLDWKHR® P L YVIXWHU
FHFWRWEDQ *HRJUDSKSS

'"HYLFLHQWL*ULQ]D$ ODQHODRG 9DQQRQIPSOR\ERRSHUDWLRQ
3URGXFWORYDWHMVHZ(YLGHOQFRRPQWH U)RUWPDBWZRBUNHHPHQW YV
(FRQRPLFD IRUWKFRPLQJ



'"HYRY / /LSSHQV/HQV 5\F[ 0 9ROUDQG %DHUMVERXDUNHW
'LVDGYD QW DRIHVL JHIQMXOLJUDWARBNJUROQBEOJLXKB\WWHPDWLF
SHYLHE (FRQRPLVW SS

'LDNLW«/ ' 7DPLQG& &RW® 6 &DLOODRGWS5RXWOL2UMFWRUYV
$ITHFWL@NYHVWPHQWON LURQPHRMWBI®EY $JULFXOWRBBIOQHU\
&RRSHUDWBYSIWYLGHQRA)UDQF#JULF X @ MRQ@MRLFV SS

'RUIOHLWQHU(FNEHWI 8WIDQG&T %UHKP:KDWULYHWRBRUNHW
S5HDFWLRRWHHQZD V KSLAXY'H QW X R\l (XURSHORPSDQLHWDQFH
SHVHDUFK /HWAWKWW ) IRUWKFRPLQJ

'RUIOHLWQHU)RUFHOID®® *HUFNHQWWLPBWBQIMOLFURFUHGLW
3RUWIROWROH RPPXOQHUDEGOSWDQE® SOLFDWUIRQFOXVLYH
JLODQBEKVLQHVY 6WUDWHJI\ DQG WKES(QYLURQPHQW

'XSRQ& 3 )HUDXFPH*LXOQAMDQ®& *RGIURLGHOHZRQERUN /LIH
%DODQFH $Q $QDO\VLV RI *BRQGH.IHRNGWU LIWLHQE B

(NHRFKR2 DQG® *DULNLSDWHWXUB®AXVHKR®DHEGFWULILFHWRRKD
(G X FDW.IQR RO R EOROX WK'L G H QFRIP5 RE X %W \HVOQB@D $QD OKWHLYV
(QHUJ\ -RXUQDGSS

(O%RXJULQL ORNUQEUUDJIUDIXE SUHFKH 5D Q JM¥Y H U DRIQEX
(QJDJHPHBWZDUG %®WRIGG | X QSLRSID L 30MVQ QLB B WK HRXU QDO
RI 5LVN J)LQDQFIIRUWKFRPLQJ

(UDO\ ¥ LQG«SHQGDQFH DX SUL[&RH QHIDXRVRQ FSFSL H
JRQURXIBQG +DPHOLQ@QIOXIBEAHD WHXO 2XY HHWDB O X UDBH. W «
OPWUXF®HEBURS U GHB0( )UDQOD 5\MYWIOWHUQDW(LRQDBS

JROQWHQO®WDQG 7TRMHURZWXSSRUWPISGR\P HQWFWIRUHVDELOLW\
~QVXUDBOFHS LA QWIKA Q WHDHD OMRQ G LW ORI GBHQFRMS5DQGRPLIHG
([SHULPHQW LQ -RHNOQIDXP Rl +HDOWK (FRORPERFLQJ

JRQWHQ®DQG 7RMHURBLFN QHEVWH QBRR QIR X QOR W K HDOUQW®/ K H
&KLBBQDOWRSOR\PHEOMYLRZFRQRPREWKHR XVHKROGSS

JRUW$ Q@ 3 *DJOLDUBQQ@L6FDLOOHWHQY I8 XWMRAW KHX P E HRJ|
IDWHQW )DFWRUV LQRXRYDO3IRIQHQ@WQFLDO (F RROWRW K RRIALLFYJ



JUDQORELVL /DJLRWQG3 * 0«RQ -XULVGLEWHRMGBHUFHLYHG
&RUUXSWXRQLF &KRLFHSS

JUDQORLE/3DQH®G :HLOO7TKBLIJWWQARWKHRELFWDWROWFWLRQ
ORGHDQG7KHLWFLE®DUDFW H ULQWH. B @ DIRICR QVBLBLIHAFHHY L H Z
IRUWKFRPLQJ

*DULNLSPWL %DEEDQG ODKDMD®OLJBUHYDORQFODHFRORJLFD(
6\PSWRPBPRQJIQGLDRPHQ —PSOLFDWLURQW H JUDMMHGN UXDP®
S5HSURGXFMRLYWXKXUQDDWHWQLWDYERQHIRHHYHORSPHQW

SsS

*DULNLSPWL +XLDQG .DPEKDPSDVBDWULDDUFEAKBDQGHPLF
+RXVHZR{NORFDMWLRRIY' XDO (DUBQHEDRRXSOHY-QGLPHPLQLVW
(FRQRPLF®S

*HUPDQLH®Y %DQJHUWRWMLS 5HQLHW 6FKPLODVW +HDQG

1 *DUQHUS5HVSRQOWHRBDVW %HKBXHRWLRQYDFH 7R )DRHG
$VIQFKURQRGMNRWHUYAWRV\WHQWHUNYHH IR UP IDQF&HULWHULRQ
9DOLGHLW\DQ 3HUIRUPDQFIE

*HUPDQLHO +H$ 0 5XIDB 1 *DUQHIU%DQJHUMSHEHQLHLQG
2UMLEGHQW IBMRIUNWHQREQWHUBVHDWMHSHDUQL&KRP S X W.KU V
+XPDQ %HKDYLRU SRESRUKWRPLQJ

*LROLWBQG *ROVRUNKODGBOLVWDHNRZ7TRJ[HFXWLLYHYHFWLFD O (
1DUUBWHDWUBHUREFLW XD W LRA\QWD V&K DLFIGHW UD WBJIDBRL]DWLRQ
SS

*ULJRUWQ .KDFKDWU\D®ODUWDUBRB OHUVODQEXUBHOBSRVLW

3URGXE@WK®L FUR | L Q:RQOBEU H D WTHXD O('P H U J LO@IU N B MWD DRHG
7UDGH Ss

*XDQ ( 9DQSRXFPEYGE +LONHQQDPLFWWULEX®KRQQDELOLW\
ODQDJLEHIFRY HWRRQYLURQPBHROS\IRXD @ FL G H@®RXV RIBXSS O\
&KDLQ ODQDJHPHQ®

*XDQ@ ( 9DQSRXFNAG 4XLQWHODKBROH-PSRUWDQ®8H JH QLFQ
3ULRULWIHHEQ S S®KDBQ D F W LRHWH U Q DRAXLURICEIOR G X FPWY RQ U FK
SsS

*X«ULQ$ 1DWRO-IRUGPID®E& IHQNDWDVXEUDPRQRDE&DQ W

%XOH/RYH'KEBROLWERQRRIODUULDDWAKHLPRI)LQDQFLDOL]DWL
&RQWHPSRUDU\ 6RXWEBSEVLD



*XWL«UUH] 1%HWRHEROOHUR BRGL&IMR (VFRUBBYIDEOLRPHWUL
$QDO\RLWKIBRFLBOWXBQ-QYHVWPHQQPDQLWOHSRFLOFLHQFHYV
&RPPXQLFDWLRQWRUWKFRPLQJ

+DPHOI$SQDQG /HIHEYUHKHLURQ B KHLWDEHORUWRKRIHUIRUPDQFH
—PSDRWo XV LQHNRXSIILOLDRMERDOGX VL QHMMHR/X J KR K2 9 -
SDQGHPBPDOO %XVLQHVV (FFB@GRPLFYV

+DUWDUYND+LOOLIDQE <RRQ2SSRUWXQDWMN & KHPSRUWRRFH
%DQNV LQ WKH &RPPK@LWRI JLOQDQFLDO IRUWHKFRFNLRHVHDUF |

+DUWDUYNDIDGROQDIN &KHQ%DQN&QU\CHM K3IHUIRUP RQ FH

OLFURILQDIDWPMLW XRXBAD-® W H U Q DMQIR@MED® & HQV W L WDXQMEL R Q V
ORQH\ IRUWKFRPLQJ

+DUWDUWND 9DUDNXQGS 6LFNOHNKH(IIHFRI 30X&HUYLEBV
OLFURILQB OFXEOBREXVWFKLOHD UQBSSURDFRXU@®D)QQDQFLDO
BHUYLFHV SIRWIMOKIFRR® L Q J

+DUWDUVIND- =KDQDQG 1DGROQ\DN QD Q FLPRD X VILKRIR X J K
6SHFLDOLRDWYLIRQVLILEDWMKHREBQGQGLY UBRPDOWLFURILQDQFH
(PSLULFDO (FRQRPS&BYV

+HOOHSEW®® 3«ULOOHMH\RQRSUP D CBL%U L FROPGHORD Y LJIDWH
%BHWZHRRQIOLBEWQYI1GHUDWRRIQWSDEWHVVPHERFYQRW HUSULVH
-RXUQDO SS

+HOOHSEVWOWHVVHOWV G 3«ULOOHXDW2XBFWXPSDRBWL[HG
OHWKRBGVHVVFRHDMH O J& DIQOMRMBR PHOIBWMY (YD O X DDMGFRIRIUD P
30DQQLQJIRUWKFRPLQJ

+HVVRX7TDQ@ 7FKDNRXPKXLIRXDKIERXQWHUF\ROLFDARIOMQGLQJ
SDWHRHWK#®WXVLQHR/FHRIOLFURILQDB@WWMLWXMWLWEGRXU @D O
- QWHUQDWLRQDO )LQDQFLDO ODUNHWM LLWQKMRPLRWLRQV DQ(

+H\HWWDQG :HLOO'RHYHPD®#D QMDGHUWEKIHF WU R UH G LMKH
(XURSHDQ -RXUQDI® RW KERPQOH

+H\HUW DQG :HLOO7UXV@WsDQMNWQGLQDQFLIIF® X\LEQR /HYHO
(YLGHQFH IURP  &FRQ@WBLAW\VWHPIMRUWKFRPLQJ

+XGRQO * B6RO«DQG& 'XPDV 0DSSLQ&XVWDLQPEDHFH
'LV $JUHHPHA@WWFH 5HVHDUFRDHUWVEHURUWKFRPLQJ



+XGR® 6 $1\DUNPQ® 6]DIDU](WK L)KI®G LJERRERYHDQFH
'RHV WKH '"HVLJQ RI )XQGRRUPDWWRHYIOWHUQDWRYWRERP Q@ B

.DRPEDXWXPED% /DG«WHUPL@GXWLAROQLWEWLBBMMUDQVPLVVLR(
GHOBROLWAR QW MHPB SKOLTXHRFUDWGRKXRIQIJBHY XHOJIH
IRUWKFRPLQJ

.DWKDQ 6 8W]* 'RUIOHLW-QRNEHDQG &KPHQKDWRXHHMRW
KDWERXHW6* 6FRUBQGUHHQZDVELWNL QD @HVHDWHVWKWHUYV
IRUWKFRPLQJ

.D\D6 65 0XQN 3UD@RG4XRLGEDFRWLBRQVSHVHHUFHSWLRQ
L QD 5HDEH VWD XUDQWR QPHQWHUQDRXR@D® VW UR QRRFRR G
BFLHQFHIRUWKFRPLQJ

.KDFKDWU\DQ@ +DUWDUWDNIS OHUVODQ&URVV %RBEBGOIORYQHUYV
FRFLOIQWUHSUHQHESNWISRJR[LPLMQGOLFURILQBOEHRUPDQFH
~QWHUQDWLRQDO -RXUQDO RI WKBSFRQRPLFV RI %XVLQHVV

.LUDWO)L 5RIJHPHLMH®H-RQJX 9DQSRXFEBG 'H5X\WHUWHWWHU
7RIHWKHUY HUD J&QH DWALYIHP DWR\) KD Q F1§ Q R Y DERXYUHF L7GID P
3HUIRUPD-@®HIQDO RI 3XUFKDVLQJ DQG 6XSSROUWRBDRBHEHQW

/IDIXHQWH 6DPSLHIMUGS 5H\QV 7HUULWSRIDLUWDIDFWHDQBWK RV
(PHUJHQABIXWX®OH GLWWHBWBWXRV6DUGHLQD @®RHBSDFH
Ss

IDIJLRV6 /| "5 HVWXBERGFKLOS]D@GXLQR /DJLRDQG &DHVHQV
6HHLOWKHRRGLQWKHWoDGS 6HOI $IILUPDRMGHR& 2UJDQL]DWLRQD
'"HKXPDQL]DWRORUQ DO RI $SSOLHG 3V\EBKSRORJ\

IDJLRY 3 *0«RQDQG 7RMHUREHGL®SL OO MQHBRF L1IIRA P V K H
(OHFW-RABD®RIWQWL )DU3BHIRWMWAWKH YUHQFKHFWTIRKFRQRPLF
-RXUQDO SsS

/IDQJORW3 OLFKHODOHUZLPS -XVWIDIART %U%FRRKHVERRQJ
"KRP"6WD\HHVSODPH®GHW XU QKER/Q | CRLEEQW H R XU @R QIO LFW
5HVROXWLRGBS

IDURXWLO &KULVWIRIEQIHUPH\OHQHQWUHSBBWXIEBWW H G WHV
*«Q«UDWLBQ5LVTX3H «VDOLIJQHEBH®WOHXBNODWLRXVWULHOC
IRUWKFRPLQJ

IRV b SXEOQARFFOLRRQYLUFX(@FRQRP$ 6\VWHPBWYEHZFRORJLFDO
(FRQRPLFVIRUWKFRPLQJ



ODELOODUBQG =XPRIHQ@OL[HG 0H WKRSG R DWFKY D O X DEMLVQL]H Q
(QJDIJHPHRMMRYHUQPBRMLDO 03DGIHDOHGLMDQ GRPPXQLFDWLRQ
IRUWKFRPLQJ

ODELOOPUG(VSRVUWERLFDWLH@ORBRHWDIQG 3DV TXL WD UUWHRU V
JUHHGRP-QIRUPDWQRDRIKWRD Q([SHULPHQWHOJLXMWHUQDWLRZC
“RXUQDO RI 3XEOLF $GPLSSVWUDWLRQ

ODELOOBDWG=XPRIHQ <DMWD) QG %URQVWHLOSRQ &RXKEFWREHU
WIS W W SN O\ ] QU DBKEIRUFIDQL]DWUR®RRPP X QL FIDMERQ@L]HQ
(QJDJHPHROQWRFLDWGLDSLYVND]DUGV&ULMIQBXEOIROLF\
IRUWKFRPLQJ

ODGH® 6 ORUYDQW 5BR®[6 (FX\HU5LVNDWHUWR XV HKRIEGWR U
JLOQDQFLDOLVHGHRIRWXWPLRAUWKFRPLQJ

OF+XJKL ( 0DJOR %LRVFDQ®& 'RQDOGVRE@®HHUYDVLYBQGVV
&RQVHTXHQFEDIWNMDAL O X BH 6 XE 3 U I8RHH GDW N HVPR KD OOH@H V
BRFLDO 36RROALMO 3ROLF\ DRGWIRFRHVO

OHQVLWLHWBL%RURIQG& 7RPD %ULQUJAIGFIURD JJUH VYR R\KH
6KDGRWW KHSRWOSQNWLOLQBH QFHPKD QLD PBLVWLIIFMWHQQV
&RSLQGHQGHU :RUN 2UJDQL]BWLRQ

O«RQ3 * 5 5DPSDHWG 5D\PDHNHU2QH OLQOMVUNV KT XDHNDHRY
SDWLHQHFIHGHQBRPH[LFROQWKHIHFRM(DUWK T X PSRN X IRHQ7LP H
SUHIHUHQHH -RXUQDO RI '"HYHO RBPWRMAREWREL LHV

OHUVODRGQG & 6WU°PS/LIE\FCBH UV SHRWLHY\HH D 6K D WIHRAL H V
6XVWDEBBEYZQWH FUR QLFEDD& D VAN X GRXUR B OW H U QLD IQYFH
SsS

OH\HU & -0 /XL]$ *UXWWDQG+ 3DUNHULVLQWHUPHGDRIWLRQ
S5HLQWHUPHRIBB WY LAREQGSGR KD LIRMB R F LIDDGF ROR JARDHOQHUDWLRQ
"-RXUQDO RI 6XSSO\ &KDLQ 09®DJHPHQW

OLD0 $ DQG 'DOGBIOOHIJUB@DDO SYEDRQHUHR@HM FURILQDQFH
~QGXVIWUGHQEBERPHY HO R ILRXIQ W U RKKW @D$AD W H U QIDANDLYFH
IRUWKFRPLQJ

OLGGOHWRDQG *UHHQZDOAOGKLQJIODQQLREKLOGUGD
7UDGLWLRQDO $EMUDXWRIXP7KH OXVHXP -RBXUQDO

OPHQJIS 2 &RORWIDXZHUDHUWDKXQJXQG .DQ\XUBIDOHPED
5HODWLRQWWEZSIHDRDJHUFRYGIUQDRB B XFFHV VRS D UDWMDLR Q
&RQJROPVPHOD (V7IKHHGLDVBR@MH(QWUHSUH®GXKIH DX U@D O
6PDOO %XVLQHVV (QWUIBSUHQHXUVKLS



OXQ\HKLUEH- $QNHO 3HWHBIMYHUWoXOWHQG. )LDORQHUJ\
(IILFLHQFGRFDOFUFRHERXQGHFWKHRDQ G[SHULPHQWG B QFRIP
5ZDQGDKH :RUOG %DQN (FRQRBWKERFLBZ

OXUKX@BEDNB DQG .DQ\XURIDOHPED-V2XWVBQGHUV W DIGH QJ
$VSHRNYZQHUVKQS QDQRIRIRG HUDVBQQHIYXEDLE&RRSHUDWLY
(FRQRPLFV SS

OXUSKL $ 0 $ 5XEH@ 6WRVLS 5HQLHU 6FKOHJHOD ODOQ @6
ODUURTX*RZ/RQJ*RZODQ\*RZOXFK{YLGH@®F&ERQYHUIBDQWG L W\
$PRQIKLQ 6@HKD Y LKRRB®IOPH W U L-FRX U @DIRR Q Y H WEDKD Y LR U

Ss

1JLVVDK& /HHXZLV&LHV@OLQN& )UHHPDQ@EHULVRWHRADQLVDWLRC
([SORUMKIHHDW X DQHEAVWDEOLVRPHDMWFKPDNRUWDUDFWRU +LUFE
SODWIRUWPKRD QW KURXVIKHQRI$SFWRHWZRAKHRULA-$6-PSDEW
$IJULFXOWXUDO DQG /LIHRAN KRFEMM J

1RE\. — 0 +HLWN ,QL%OWHWQ® 1DJXLE6XVWDLQDBIGEVD\Q
%LRGLYHUWHQW\R@VDVWHZDWMMHUD JHPHOBULGRQHWILRORJILFDC
&RQVHUYDWURQWKFRPLQJ

1RUGPD&®- * 9HQNDWDPRBUDO *X«ULQ$S 1DWD& ORXFKH®
OLFKLH@W 'L6DQWROHRWZRUNS/OR\PHEWVWRELOLMNLGINLOQV
~QGADUYH\(06-65/RQJILWX®WEIR®D OHFRRARRS XODW LR

I\DUNR $/ $ %HLVOD@® OHUVOD QB QG WVPRRPH® Q&UH G LWN
LQOLFURILQDQVW LW XWHRRGMHUDWILBEFWY3DWULDNEEHPDOH
JHDGHUVKUS -RXUQDO RI '"HYHORSPH®W 6WXGLHV

I\DUNR $ / $ %HLVOD@&® OHUVODQI&KKBRGHUDWLFRIFL]EQG
([SHULHR@HD ODQEREGUIDQGLQDQRHMORUPDL@ERFLOONHUSULVHYV
(YLGHOUFRIBLFURILQIY/AMLR AR QS URQLBR O X QGHIFMMRDU W H U O\

Ss

2QJDUR 1 8OLEDUURU\VPQG -R\FH-QWHUURGPIQ@WUDWHJILF
ODQDJHPHQW DYWHEWRBOQWRP&ROODERURDYHW®ID GHUVSHFRQ YHV
3XEOLF ODQDJHPHQW DQG *RRWW RBPRFLHQ J

2QJDUR DQG$ 7 +R (DVWHMQEBHVWHBIQLORV R SHLWKL Q WIK®IJ
YRXQGDWIRQBGIGPLQL\RYPBXEGRO DMGEGPLQLVWUDVBISRQ



2QJDURDQG .RPDULFPGPLQLVVWHDRWE@ RV PLPEHU]JHIRYDRQD
&RPSDUDINHW\HS HFWILYM L Q RV RHE R QW HQWR W L R&U R D WLDGE)
&RPSDUDWLYH 3XEOLF $GPISSLVWUDWLRQ

2QJDUR DQG 3DUNHUKHRRQWULEXWURMABYDJIJHP MIBKEOLF
ODQDJHPHIOYW OR RURIIFH SMLRMO JHYW H U Q DRWUUREXIBDEDE G IHF W R U
ODQDJHPHQW SS

2QJDUR : 'UHFKVOHODUR® OHLMHU 6KLPDGRJLBQ®
7DQWDUGKE@ER QW U L FRAWHKAK® D QHLWIR KK HRDQ GUD F\WRISFHEOLF
$GPLQLVWUQWKHIRQWEHQWXSXVWUDRKD@RIBXEOLGPLQLVWUDWL
IRUWKFRPLQJ

2QJDUR / 5XEDOFDBE 6RODQRKHGHDW MDYIRAB X E MDFO &R
& UH D VWICRIDKIKLORVRBKIVRQD OKVP5HODWERQBBSRIBRQVRQ
0D W WIHRUB\R O Y 8 R H CBLUFRR E O HPXE GIRO DRAGGPLQLVWUDWISR Q

2QJDUR $ 6DQFLM®G OHQG\6WUDWHIQ ALQBQGLWIRHEHULDQ
%XUHDXFDOEWKQ&RQVRFLDWLRBQEOLF®PL Q LV WIHWLHRQ
SsS

2RVWHUOLQF  5DGHUPHBM Q& 6RQJ 7KHMWDOXDWLSRRES L HRWU
&KLQHVH $UWRZRWQANO RI &XOWXUDO &RQRPLFV

2UIXQHQHP - - WHKUHDQR@ LWPHXB7\SROMI(XURSHMH®WXUH
&DSLWD®XVWYLQDHELHWVDWEBGHMRI ODQDJHPHBQWFHHGLQJV
IRUWKFRPLQJ

3LQHGD +HUQEQGHYYF[ DQ® 9ROUD-OPPLJUDHNW HG X FERUIRR/AY
7ZRHQHUDWLKRRROH*HQGIBQ@GDUW 7 RRMN2[IRUGERQRBDBSHUV
Ss

3LQHGD +HUQEQGH)\F[ DQ® 9ROUDORYLQIBWKEHRFLDGGHU"
'DJHRINLUDWGEHFRQG *HQHWPPWILRIYWRHY H O R KURXIQ W WIKHV
-RXUQDO RI (FRQRPLF SQHTXDOLW\

3R]QLDN &XOW DHQEDIHUPH\OHQOWHUQBWXRBORBL OTKY.\H \
WRHFXUMXMH UVRELQD *OREDOLRHGGLVFRYBREBORFLHW\
IRUWKFRPLQJ

5DGHUPHRBNHY &RQQRLVVHXNBRPHKHLGRISORUEQIJRUHBBUWIQVH
$UW RQ 6RFLD-®XUI@GDD RI &XOWXUDOS(FRQRPLFV



S5DGHUPHFSHUDQG /RRWYLVIDWERVUWIWVSKHYWRESURQS$AO
LQQH-GHQWWWXJDMHEX J J OLH®E U H D V& IUDH V&V H D WL EWQ RYDWLR Q
ODQDJHPHQW SS

SDIDIO + (FKDWWDEQG6 % $UZDWDIDWLBQ@DQG LAY LHAX
'« YHORSSHPHQW GHYROMALIRFYVDQG ODQDIJHPHQWUSMKEREZLQJ

5DPDJHS$ 9DVLOHYVNPHDHQLDXQJVEHU&S8RUGLHBWHOQDB
1 /DUVHQ7KHSUFWAHUPDIURXWQHUDEQGHW@XVWDLQDELOLW\
IRUWKFRPLQJ

5H\QW 0 +XGRM@QG 6FKRRURYWHWRURIRUVHRZOXW X®OWHG LW
6\VWHPMROVWHVWLOLRQEPDOQUPV-RXUQUOQFRQRP®HKDYLRU
2UJDQL]DWLRRUWKFRPLQJ

6HEDJJBO%W' (VSDOODLGAEG OHUVODQIMXKKMSSOLFRWHRQD SDELOLW\
$SSURDLRKVDELEZHWHAD $RULWAEW E U S HWKHHVR XU DX P D Q
'"HYHORSPHQW DQG I&RSNDKERFOR-MQLIH V

BRKD $ +DPHOLIQ® $ )LW]B5HVRXUFHH QG HBHFHYV S HRWQW KH
% XVLQHMR/XSE IHFMP)HYHORSBENHWVY.GHQBRPHVWHWQRSHDQ
JLUPYXURSHDQ ODQDJHPHQW SISYLHZ

BRPPHQR: 5 OHUVODRGG 5DQG°\ 7KHPSDRWHEWQWHUQDWLRQ
YHUV/RFDBEW@LFURILQDUIMH L] D WIHR/GN\DIWF QW H U Q PO VR Q B OV
DQOG J)LOQDQHARUWKFRPLQJ

6SDQXWKDQG BUEDQBQVHHEURHWRZ6RFLOXWHUSYDNFHYLWDW F
/IHILWLPBRWIIRQILQDOURXY $FDGHRNMNDQDJIJHPBHQWW SHFWLYHYV
SS

6KHQ /L& 6FDLODHWG -LDQI\QDPISRUWIROQRFRYWERQUNHW
LOQFRPSOHWHQHVV DQ G 258HDDWHK RHQNH BWVYHB S F K

7TDUQDQEZGLSDSDWKDQDVDRX HVFKD@® 90DFKRSRX@RX
SHYLHZODUNHWLQED QDJHUHPIOV L BQW F WHLAFDOIRFPWQ GXW XUH
SHVHDWMKQDJIJHPHQW 6FLHQFH S8BWWHUYV

7FKDNRXWKIXLIJRXD 'R/HQGHUYCRQRWW O XHOVSDUHQAR\GHQFH
IURPLQDQEUDDQL VDV RGR/F LEHF W R QW H U Q DPRWREIPAD D Q F H
(FRQRPURVYWKFRPLQJ

7FKDNRXWKIXLIJRXD' 1 OXIXUW& 6LPPQG $]DQIXIHXHIDFNRHYV

%RDUBQGHILYHUWQD X HIRRHX QWb GRSWLERFLEQOVHUSULVHV'

(YLGHQUFRIPLFUR L QOQVAMILR X URBBFR X QVOPGIU JI(BRQRPLHV
Ss



7FKDNRXYWKXLIJRXD 'RHWKHH ID@ IRUFHPHYWURQRRQWWUDLQ
(DUQLQUNQDJHPHRQWSREDQPQWHUSUKYHEHQFHRPOLFURILQDQFH
—QVWLWXWHRBQVYLWLVK $FFRXQWILRUVBKNRALZQJ

7KHYHQHWQG +DPHOLQ/KHIIHFRM 6WXGHRVOW QF L VG URG \
(QWUHSUHQHXULD R XA QWDHQRILKRRD 00 % XVLQHV VIR D YRFRPH QW

7TRPD& $ %&DUWHUG @ 3KLOOLISWHUWIWADRORVWVWVEFRIRU
OH +RZ&RIQLWEVWUDEWHRW Y H U \SIWW L WOXBEIRRLFRMKDYLRUDO
6FLHQFHV IRUWKFRPLQJ

7UDDO DQ®G +DPHOLQR1RQ )DPLD®DJIHWRPRWRLPLUP&65
'LVFORVKUWHGHQBRMLHWQDFHWWH® PV&RUSR U R WHIU Q DIKAH
~QWHUQDWLRQDO -RXUQDO RI %X¥LQHVV LQ 6RFLHW\

7JUHPERYHOWDNO® ODELOODYGUPRPPXQLFDAMLRIDN HOEHERR N
SRVWYGLWLH®OQDIHPERWL\WK&29—' SDQGHPLF63$FRNUGDO
3XEOLF $GPLQLVWUDWLRG®QG 3ROLF\

7U\EP DQG %HKUHQ\RUNLIQIDLOZBBWHHPRWLYDWREBQDFEDWLRQ
DQGWKH6XI IHUB@DRI 0ODQDJHUSHDOS RQV LB RGEQE L Y L EX0OX U H
([SHULHGFHODQDJHPHRWWKFRPLQJ

7XUTXMW3 %DMJIJURDIFR 6FDLOOBMDGH Y H U VLRIG LRQW K H
1IDSKWKD &QBFN\ (FRQRPLFIRUWKFRPLQJ

YDORQJHQ 5 /HQVLQINQ®G OXHOOHUHFRIGDVK 7UDRWRHUDPYV
1HZ (YLGHQFH IURPRBY¥DQBO RI $OWHUQDWSSH )LQDQFH

9HUZLPS 6 *RXELQ -XVWLHIRG %UXFNUXDWGHYHORSPHRDW
&RQIOLFW &IRKRWH@MWW R GCYWREERE)HODW X\IRKURDHOYHORSPHQW
(FRQRPLFVIRUWKFRPLQJ

I9XRQ¥ + DQ® + 1JIJX\HQ2Q1DW XAXRW L BBQOWLE R VH U YDLRIORG \
IRUWKFRPLQJ

9XRQM + 7 (-RQHDQ® + 1IJX\HQ([SORUWNRHEPSDFRV%LRGY YWY
/JRVEHUFHSVWRIRQOMIHUHRDGEM KDY LRXO D WIB®LPPOW QGENLQ
3URGXFW &RQVKPBMWIRRGPHQWDO &RQVIBSYDWLRQ

9XRQJ4 + 1 3 :36DUR 3/DDQ® + 1JIJX\HQ ([SORUWBHHDOWK
YHOQHRIWRPHDUGH®YRORJBVRBIORORDQFRAKMIUD SBXWNVBHFWLYHV
'LVFRYHU 3XEOLF +HDRUWKKFRPLQJ

<DYHW] 5 =XPRIHRQ® ODELOODUGXVWRYHUQPBQW®WHGLD
&RQVXPSWXKRQDQEUPH&RQIOLKM D VRIWKHV U DBKEIOG XU L\ B H
6ZRUGV RI —URQPHHA& JRUFHV IRBWKH\RPLQJ



=XPRIHRQ 9 ODELOODQ® 3DVTXLHKUW LIGID JHP RQMR F LOOHGS L D
*RYHUQPBOQOW VQVLIJKWR 1IRUGDRQLFLSDOARDIGHLQBRODLYLEDO
BWXGLRVWKFRPLQJ

=XPRIH®) 9 ODELOODQ®& 3DVTXLHDQDJLQKS$VHRIGRFLDO OHGLD
~QIOXHQE®WKXEOLF 6HERFRAKX QLFDW2REO O QDJHPHIHA LHZ
IRUWKFRPLQJ

25.,1* 3$3(56

$VKWD $JULFXCOWEBDE G KHRX UVERULF X MY RDXWQRRYDWLRQ
~QGXVWADPLFNVQG KHT XLW\ (I1LPBDHPRARES51: R WNLQ3ID S HIR

$VKVSD $UWLHFWBHO OLQHBFRIL QDMBDQFQPOXYEBQLFDWLRQ\
~VVXHV DQG )XWXUH 'LUHFWLRQV 6651 :RUNLQJ 3DSHU 1R

$VKWD %XLOGKBDQHGYDQPHNG QVWLW X\ UR WNRFONDVBHF H QW
1HZV DERXW $UWLILFLDO —~-QWHOOLJHQFH 6651 :RUNLQJ 3DS

$VKVED 7KKHTXLW\ (1ILBDHOBIR[Y UR QP HIMAWERF LIPS D RYR X U W K
$JULFXOWXUDO 5HYROXWLRQ 7THFKQRORJLHV 6651 :RUNLQJ

$VKWD 7KHKHRBI&RQWLQXQD@REGHODWSE RO VIR $FFHDWHG
3D\PHQW 6\VWHPV DQG 3URIHVVLRQDO &RPSHWHQFH 6651 :F

SVKWH %UHDNWRBLFLR&WVUFRIH-QIRUPDIGI(WWUHSUHQHXUVKLS
&RQFHSWXDO )UDPHZRUN DQG 3ROLF\ $JHQGD 6651 :RUNLQ.

$XIVEXWI 0 *KDWDAN*LXQWIQG ODOGHVWFDOPRASOHPHQWDRWLRQ
WKH 3HULOV RI )UDJPHQWDWLRQ -QVWLWXWH IRU )LVFDO 6

%DQDR -OOLFWWEBWYRXTBID ®HGE 6 HF X ULRHVR O &X VW RR\D X G
([SDOQREBQGHUPLIQAHL WOHQGLQIULFB%: /HLEQQURP DW&E&RQWUH
IRU (FRQRPLFV (FRQ6WRU 3UHSULQW

%DVWEQL .RXWRXQGIYYWDGHGHXYHOTRMHURD & <DQQHOLYV
%HKDYLRYPQMIB WAMR7RS )LQDQHRADDOVID[ (YLGHQRMRP%HOJLXP
~QVWLWXWLRQDO 5HSRVLWRU\ S8QLYHUVLW« /LEUH G

%D\HQHW %HUWUDQRQWDLRBODVPIGROODJIRMHUPD G

IDQGH®BURHFMHVSRQVDELMQQPMWLRWHHP SORLD @HVO LHX]|
- QVWLWXWLRQDO 5HSRVLWRU\ BQLYHUVLW« /LEUH G



%D\HQ®WW )RQWDLRHRXFKDD@G / 1IJX\HQ6LPXODEWERIXWDLUH
GHVHFHWWKSHQSHRYLQMI\VD\WHVEXKOEBERPIRXQDIMUKPDQRSKRQH
HWURMHFWORKRUL]RQ —QVWLW ¥WSERQDWR U\ S8QLYHUVLW«
JLEUH GH %UX[HOOHYV

%HOLVV.D5 /HQVLQN 6D[HQDQG :DNR\D (PSRZHUBGRSWLRQ
([SHULPHQMW B8 ®BHX W U L WeLHRHI®&W DE\H{WKLRSRBPEQDUPHUYV
6651 :RUNLQJ 3DSHU 1R

%HUQDWH 9D® EXH®DXW L« UWLHHWR(DUQLOQDYDIHPHQWLFDWRUYV
DVBUHGLFRWRIVYN UXSMEDQ B\ SDQLR¥FXPHQWRYDEDMR
8QLYHUVLGDG GH =DUDJR]D

%RHOL7 &UHVFISRORLUQHURQG * /XLVHWWROOHBWUYBLRQQJ
ORQRSVRGEWHJIXODRMLRQ &RPSHMWHHPH@WD Q{3 LVFXVVLRQ
3DSHU 1R IRQGRQ 6FKRRO RI (FRQRPLFV

%R DQG/DFURL[FTKEKXUBMUELWHW LGHGAI KW QWHYUDQFH
SULQFHWRQ 8QLYHUVLW\ :RUNLQJ 3DSHU

%ULHOHO 1XUL\BDY® 3RXJHWD UNHDAD X D WILROQ P B YW H QRADW
$UH WKH ORVW 9DOXDEOH —-QQRYDWLRQV" 6651 :RUNLQJ 3D

%ULHOH/ 6LPD® 6]DIDUDQ® 9DQKHP$%RRWVIHVBBRUWIROLR
SHUIRUPD/QRMRWR®GLY LBUXDE UH @AM\ -*RUNL@DSHU
8QLYHUVLW« /LEUH GH %UX[HOOHYV

%XULHW] 2RVWHUORQ®N6]DIDU]+ROG D@\ QG LFDMWHGL K
'R %DQNHODWLR QWVIXGBRLJKHURYVWRUFLIK 4XDYLIUPWV & (%5—*
"RUNLQJ 3DSHU 8QLYHUVLW« /LEUH GH %UX[HOOHYV

&DUGI6 +HUQDQGHRXVMUS 6DLQW -RQVVIREHUJKLQI® 7 XUF
JH\G « 1 IG\HD BR Q F H U VIMOL\R QGUHHH V W ILRRUH VWAAD B HVHQWHG B H YV
ORQWPLUDLO +$/ :RUNLQJ 3DSHU 1R

&DUPL) &HFFKL )ULWS /HQVLQMNQ @ S8UDV5HYLYLRLUQMDELOLW)
&RQWUBHF¥WW HW-WRLLRIVD EWMR D QIVQBRUD®]DUERUNL Q@D S HLR
"% :3

&DVDQX$YD* 0«RQDQGB 6WHSKIDB®MJIHRI&RQW H R ¥& R Q WHQWD V
3URWHVWY RQ 9LVXDO 6RFLDO OHGLD 6651 :RUNLQJ 3DSHU

&KH®@ < +$ /LRXRQQ@ 6FDLOOHIHHEQ OHOQORKECH FKLOHDUQLQJ
&DUERRLVVLRQEZHWPSGBHOHFWLR®ZL V)V QD QF}MV W LBWMXWH U F K
3DSHU 1R



&R]DUHQF QG 6]DIDU]%LD@®LVVLRQ 'YLOBQENFULPLQUWLRQ
OLVVLRQ 'ULIW" &(%5-* :RUNLQJ 3DSHU S8QLYHUVLW« /1

QURTXHWS +HOGHQEHUIK]|QLDNG 9HUPH\OH®D @OND & ULVRQV
WKHHZ6FHQD WIKR) XWXRH6DQNL@YLIDWERILABEDQJILRUOG
‘RUNLQJ 3DSHU Rl WKH 5HVHDUFK —QVWLWXWH IRU WKH 6FLH

'H &RFN9 3 &HOLKR 9DQDDWQG®& 7RPD 7KH6RRPHUDOQHFRN
IHIDWELNFHRXSOLQLYHUV[TWKLW\QG QFOX\WWDRD®JIJHPH®R W65 —*
'RUNLQJ 3DSHU 8QLYHUVLW« /LEUH GH %UX[HOOHYV

JHUQEQGH] *XHUDQBR7RMHURZKHIIHFRV%URD G E-D@WH IRQ@H W
OHQWDO +HDOWK 5HODWHG 'LVDELOLW\ —QVXUDQFH &ODLPV

JHUQEQGH] *XHUDQRBER7TRMHURZROOHMNHER RUG L QDOQWK®
&RVWNRELVSODFHPROQWLBDSHUES$ QVWIRVRERWBRQRPLBVLR

JRQWDLOH- 7TRMHURZ %D\HQBE®WG 5ROODGEVSRQVDELOGHVDWLR
5«JLROGPDWLBUHPS@RHOSGHWYV SHFSARXOHD W WEH XQW [ HPSORL
GH HQ " _QVWLW%WERYDWRU\ 8 Q IHWU V U/ WEUGIH
%UX[HOOHYV

JRUWS$ @ 3 *DJOLDUDBQ@L 6FDLOORSWLRDPLPL@O 7HVWRJ
6 S KH U LLRIDM H Q WWSRID O \WIEK R BBVQ H ® ¥ L \J V Q D G-FH/ W I5\W X WDBIU F K
3DSHU 1R

YXQJEIR¥E 6RODMNRE :HLOO/HQGLWMBROLWYVFRGXVVLD2)-7
SROLF\ %ULHI

*DUQHWRDQG $QGUHZMY)DFWQLRQ &RPSB@GHODWBAOGXYAV
2(&' &RXQWULHV 2(&' (FRQRPLFV 'HSDUWPHQW :RUNLQJ 3DS

*ULQ]D 1 0 %LOJLODQQRRLHYLFLHRD@WS ODQHOQ®YLURQPHQWD
5HIJXODWLRQV B6HOHFWLRQ DQG 7UDGH 6651 :RUNLQJ 3DSH!

+DPHOLY) 9 /HIHEYWH) G :HLOO-QXVLQHMXSHY 7UXVEB51
'RUNLQJ 3DSHU 1R

+HDU® $/ 2[HOKHD® G 5DQG°\ 7KHUDQVDRWRNVR®SOLFDRILRQ

SHWDLORDGQGRBEQHUVHKIQRPHUIJLQUVKRWHRQRPLIE¥DGHRI
ODQDIJHPHQW 3URFHHGLQJV



+HDWR $7 5DQG°\/ 2[HOKH&P* 1WLP® 7DXULQJD@D.0DODJLOD
7KHQIOXHIBHLYDWHLWOWUHSUHQGBXHVDRBAQRWHFUDQVDFWLRQ
&RVWYV LQ 21IVKRUH (PHUJLQJ (FRQRPLHV $FDGHP\ Rl 0DQD.J

+LOOHQNDPX«ULEWO 7TKH(1IJL%SBHWRMBEBEWODWLRQWHO\E XUH
DQG *HQGHU (TXDOLW\ OHWKRGRORJLFDO *XLGH +$/ :RUNLC

.RUQ DQG /DFURL[/RFIE®IDOORFMMWIVRQM P4DQNUXSWBLBY
%ULWDDQNH@WHJUDWo RIGILE GLJIRUP D&H®QPRE HF R Q R P DRAG
~26 :RUNLQJ 3DSHU 1R (FRQ6WRU 3UHSULQW

IDFURL[DQ® 3LTX«'HVQITWURAKM3ROLWLHF®RMWRVWLEQWNHUQDO
(YDFXHHV 6651 :RUNLQJ 3DSHU 1R

/IDJLRY DQ&® * 0O«RQ $ODWWHUDVWHKHLHJDWiH®I D UIHH FRA
([SHUW -XGJPHQWYV 6651 :RUNLQJ 3DSHU 1R

IHGXK DQG7RMHUREZORVWR®BL VP DWRKER X UD-JREMHHNWBRHBVNLOO
IRU 6KRUWDJH 2FFXSDWLRQV 7LQEHUJHQ -QVWLWXWH 'LVF)

ILIDWR 6 )ROQWHQDQRG 7TRMHURZKRXMG HWPSOR\HMHNVLGKR
EDQBHWXWRRUNSIWHMHLBLFNHVVRQWRPOAHOIVXEHLQWHIUDWLF
7TUDMHFWRULHYVY 8/% - QVWLWXWLRQDO 5HSRVLWRU\

ODELOODUSG (VSRVID/IQRD 3DVTXLHYDOXDMIDIQIVSDBRQEFLHV
JREXV RQ )2- /DZV  &(%5-* :RUNLQJ 3DSHU 8QLYHUVLW-

OHUVODBDQGUHOBSRVIWRGXEMKHLFURILQRQBOESU HD WHGD O "
6651 :RUNLQJ 3DSHU 1R

OHUVOBQGHWHUPL @RIBXWWDLQREQORWRRPPXQLW\ %IOMHEFLD O
*URXSVYQVLJKUIRW 6 XUYLYQPDO\$¥SBURDBKS51:RUNLG@DSHLR

OHUVODBQGOXOWLEDIQRLBUR I L QOLFRBRW L VBENHRUPDQEBHQFH
IURP (FXDGRULDQ (QWUHSUHQHXUV 6651 :RUNLQJ 3DSHU 1R

OLFKDHOI3G$V 3UHORUHQ@WPBPEWLOOIHWRSDORJIJDRX 7UDQ
1DWXYDO UGY GLQDQBEWQ Y Y WG H QFRIB R O ®W R U-PR/S DR\WA 7 &
OLQLQJ 6ZLVV )LQDQFH —QVWLWXWH 5HVHDUFK 3DSHU 1R

ORUGXFKDQG$ 6]DIDU] (DUQLWRBRLYH+RZ (IITHFWLV$OWUXLY P
2FFXSDWLRQDO &KRLFH"

ILFRODYQG :HLOO7KHoULJKVERISHODWLREQIGLRRRSHUDWLYH
%DQNQ&RUSRURMWMV«EDWNFRQRPLTHKWMMWQDQFLHUNM3ZHDQTXH
GH )UDQFH



3RWLURQ2 6FDLOMHIGY 9RONRYLIK JUHTXEMWLPDWRLR®QY |
6HPLPDUW lYQD\DMRGHD ZNHBWRFHV6HE VYV Q D QFHV W LBMX\W B U F K
3DSHU 1R

5HYHQOL&DERPSOHPHQWXDUHQFRRWHWWEHXVWDLQDE BOMWHNPDWLF
SHYLHZA WKHPSDFRIMQYLURQPR®WHOHP HQWW\H Q F& A5 —*
RUNLQJ 3DSHU 8QLYHUVLW« /LEUH GH %UX[HOOHYV

6HUURVDQ® 6]DIDU]-WDV¥LIJQ@RZ6WDNHKBBBIHSURELYBAVLDO
(QWHUSULVHYV

7XUR /D VLPSOLILEDBPLRQVWED@RMMHUYLSKEOLEVLVHW
RSSRUWXQLW«V +$/ :RUNLQJ 3DSHU 1R

S8UDVDGHWIVMD® *O«PDLQ&RRS«BRXMPSOR\BIBHHPSOR\HXGHELOLW
(%( HQ TXHVWLRQ V " +$/ :RUNLQJ 3DSHU 1R

YDGHPHUW % ' (VSDOODRR® OHUVODQ&RQWH[ANWXNORUPIRQFH
-QIRUPDO )LQDQFLDO $VVRFLDWLRQV .8/HXYHQ :RUNLQJ 3D

SHUZLPRPS 7KHWFDRI&LYDW([SRVXU@(DU@GKLOGKRREFKRRIW
6FRUHYVY DV D 7THHQDJHU +L&1 :RUNLQJ 3DSHUV +RXVHKR!

9XRQJ4 + DQ® + 1JX\HQ 'HYHORIAM\HVBN@REDELBDHDWRGLQJ
&DSDFLLAWB6'LVFLSO4XMYL WIY\N OXIDRQEDOH \DYQD% 0)$ Q D O\ WRLLF V
(&5V & (%5-* :RUNLQJ 3DSHU 8QLYHUVLW« /LEUH GH %L

OXRQH: + DQO® + 1IJX\HQ2QIDWXAXNRWLRBRQW5<RUNLBDSHU
8QLYHUVLW« /LEUH GH %UX[HOOHYV

5(6($5&+ 5(32576%$1' &21)(5(1&( 3$3(56

$XIJVEXUWA 6 .UXWLNRYBUHGL] 6RDEQGRK G 9HURXPDQDJILQJ
(DUONDUQU®FD¥WGX UH D X FUDDFIWDBRMBUH V F KIRKRIGVL QLRUWKH U Q
*KDQIDDKULBHVHDUFK 5HSRUW

$\]D(VWRSt DQG 7RMHURZUHG L FMWMIDEL-OQWAU I QF D Q GR Q J
7HUPHSHQGH®PFBFKLQHDUQEYSURD%K O JIDDIRIDERKARQRPLVW YV
&RQIHUHQFH 3DSHU

%DQFD@DULURKO ( $VKLQ\R 2ZHQDQ@ $XJVEXUJQKDQFLQJ
PDW H DQEDGEH ZE RRYON FRPAKDQDFRPSUHKHQBD QGHRPER{BN URO O HC
W U HIY O O X CRAVR.R\OW HMULLLEF] HH F W L YIH@® VG Z L YWHWD L Q% Q& H D O W K
BHUYLFHV 5BMMBDBRKK 5HSRUW



%D\HQH\W %HUWUDQRQWDLRKBODVPIBROODJIRMHUPD G
IDQGHQURHFSHVSRQVDELP\DDWW.ERBP S ORLBW®D L HX8/% ($
5HVHDUFK 5HSRUW

%RXLOBEGRUQ«BQG +HQDIIBHJIDUFGANRLMMWVY HQUXYOHRRPPXQV
FXOWXUHQWWUDQVIRUFRWVXRHHVHDURKY HUQDRUFRIS UL «W «
L QW H O O HHFMQNHIBE B L W L T KHPVHAR X U QRIWP D Q G W F K H WRKGHD
&RQVRPPDWRROQHUHQFH 3DSHU

&DVWUHPDQ® OH\HU $YDQW BV VP L &/HOD « Q RY DMQLHRWDI « WL T XH
FROOHBWUWH UW LWWIX GE MF D \G HS UR M 8 MOR WsHI\D R OTHIQ ROXW LR Q
%UX[HOOHV (QYLURQQBPNG WU BKYS B ERYW

&LHVOLN )DUPL®ORQHHWKLQNUIQWIDDWIRYRVOHBRWYBQG
$JULFXOMXKEDQL]D®XEQSDK DBUDIORDID VW LRMWMKKER R S HUDWLLW B O
(FRQRP\ -&'( 30ODWIRUP &RRSHBEWHIPU¥R ERORBWWLXP

QURTXGIW &XOWUHUBR]QLDN7KLHEDXQ®W 9HUPH\OHQFKHF
HQWUH S UHQ&PRW DRQMS RV VL EG ®ISV8 & H Q WA AMNIDDIIEHHYA M/ EWH V
OR\HQQHV 2UJDQLVDWLR Q\&RDAH UHXJ FAR DS HW V

&EXOWUHDQG 9HUPH\OHQYHUHGXFBDWWR@ VGHHRWUHSUHVHYV
&ROORTXHAREYBHUHQFH 3DSHU

'HMDUG@& @ 7TRMHUR(Z /HGXF5 6DGXRQG 'HOILQR:KDWULYHV
5HVNLOHALYL RYVG HQFRMP'LVFURWRLESHULPAQWIQHP SOR\HG
"-REVHHNMDWPXV 6FKRRO RI (FRG@RPLAV G PHGDSHU

'XERLY 9 ODELOODUI. OORMBQ® =XPRIHQ3HUFHSWMRQWHQWH YV
FLWR\HQIFHVOBFRPPXQLFIPXQR®G L YX@HIR/« G L VR F L DXHE D G X
AX«EHBEHQWUH GH 5HFKHUFKH VXU O Db MR XDHF® DEQIFSHR USN 5 * 2

'XSRQW. 3 )HUDXJHB *LXOLD®@RG& *RGIURLG7\SROR &GlHV
W«O«WUDYOWRGCHIOUWNWRQFLO LMWL RKPUBVLYKMEURIHVVLRQQHOC
aPH &RQJUYV GHAR@HBUHQFH 3DSHU

'XTXHV@HO OHUFLHU %RQRQVDLQJHRQUHWQG $NRXHVRQ
30DVMMHIGD JULFXOWRRIMRRXVHSURSH UDVQIGP\SHW V- 15$( &156
&ROOHFWLYH 6FLHQSHVYHMD $ ¥ K H\HNSHRUQW

*LOOLWVHR SHLGVPD*RXELROGE 9HUZLPS3ROLWKEBBLQG

SDUWLFLWYKXWRBEOAHUYLHBLYHQXURSH-9% .8/HXYBQRMHFW
-192/96HVHDUFK 5HSRUW



*ULQ]D® 3 ODGKRRVKLDUIDQ®@JK1IDYD &OLPBWBQDH) G DQNYV
2SHUDWBRYBDOGHVHDBRBG 0DGFLHQWHHMWRQWKHWVD GMWAMRVWLEDO
6RFLHWR\QIHUHQFH 3DSHU

+RQH8 - &XIIHDQ® +DUWDUVNDHRWUHG O LRDLSR W KBIF F HR/IV
DOWH U QIDOMDLQYMHNY LFHV $$($ :$($-RLOYQXDHOHW IERQ IHUHQFH
3DSHU

~PPHUYROO*DUQHUR2 'RQRIKXH &DQ 0 6RORJRKDWHD X
DQG /DQJL(QVXURRQIDYETXLWNEDIKN LRDG\Q Y HVMWE QI P DRVH
*URZWK DQG 'HYHORSPHQW 7KH &DVH&RBHQKDQFK GHS&KW W

.DW DQG %6ZDLQ5HDFK&ERQVWDLQDEHIHRSPRQ®'* LQOLGGOH
LQFRRMRXQWUR HIVQ D Q EQB O X\ DRE D O L PIVBIRR'G U Q PQRMHN R U
HQHUJ\ DFBYYHUVLW\ R3HAHODULEXNBEHSRUW

.DU$ DQ® %6ZDLQ 7TKHHGLDWPGDFRIM QD QFRFO XRDRIH U J\
SRYHUWA'GHQBRRQHUJ\ 3RRXQWUSGINY H RMEWD VLEHWH D U FK
5HSRUW

IHGXK %'HMDUGLQRMHURZEDGXMQG 'HOILQRHVNLOHFLYLRQV
RISQHPSORARBVHHNHRUM VKRSBERBEDUNE&RQG L WIRBK/DOOHQJIHV
(UDVPXV 8QLYHUVL®R GRWWEEIEBPSHU

ODXUR DQG 9DQSRXFN&DUERXWSQPQRXQFHMHB®NBUHKROGHU\V
"HDOWEKDPLQLWEKBRORI6XSS@KDLEDUERBEGDWHPBRQUWWQHUVKLSYV
(8520% &RQIHWRIAHUHQFH 3DSHU

OLFKHORQQG 6 *UHHQZDO&R O OD E RIU®WVRMRKHHIDRI$SOODQ
5RKDQ &BIBSWH WK $QQXDO &&REB HURIQIFHHHQFH 3DSHU

3DVTXIOHDQ® ODELOOD&RPPXQLFPWOPQHPHIDMEHUVWDQGLQJ
6KDSLQJ 3XEOLF $GPLQLVWUDWALHRVH DTKFHK -5 HSR UVR G H O

3HULOOHRR G &RVVH&ERPELQLRALIDMGQYLURQPHRSDIBWXDULQJ
WKKLUFOHWK(0(6 —QWHUQDBMVRIQB®RIK | HU HR@BIR FLODN HBSULV
&RQIHUHQFH 3DSHU

3HULOO$ X 6SDQOXWIKO® +XGRQ *RYHUQMGIFKDQLVGBWED
&RPPRQAK KD VRIGETXDWW KO (6—QWHUQ BM\IRIRPEKI HUR@RIF LD O
(QWHUS&RYHUHQFH 3DSHU

5LVKHKKLD]O ( 9DQSRXFNE® .RFDEDVRJOX +L PLARGHBD IH
6SRWWY3RZHBUR[LPLRAMMYHVBRZHUIXCOUWBEHVLOLH®520$
&RQIHUHERMHHUHQFH 3DSHU



BR@ * 0 S5LVKHKHAKLD] ( 9DQSRXFNAG $SSDGXHIUDP(EYF]
6\QHUJI$HB/X SSAHW ZRIHNU V SHFRMIOY$H 3HUIRUPD QF3R20$
&RQIHUHERMHHUHQFH 3DSHU

6SDQOXWK $ 3HULOOBIX® +XGRQ *RYHUQDGIFHKDQLVE&BWED
&RPPRQV 7KH &DVH RVWTX¥R®WEROORBRRRLNHBHQFH 3DSHU

6SDQXWK. 6DSNRWPKUHVWRB, 3UDMBHLPDJL GIQNHUVHFWLRQD
&RQWH[WXIKMHHR@ULYLOBNKE&DVRILHSD®FDGHRNDQDIJHPHQW
$QQXDO OHHWLQJ &RQIHUHQFH 3DSHU

6SRU DQG OH\HU $QDO XD OLWDWQHIS «ULPHQ W&BIGBWERY L W «
VRFLDOHP HQIWMOI WY« W XQGWYEHWX [HO O RMMVSMWMPEUHDR % W

$V %HDIQQIMXQGDW/IUR® ((B4UX[H@IYHVRQ QHPRIERW GHVHDUFK
5HSRUW

9HUPH\OHQ &XOWURIDMK\DQ® 5\F[ -QDG«TXOWLR@XFBWLRQ
GHFRP S « W H @RHPV: OOHHUXHUIVH WX/O HAD ODHQEX VR SHH ¥R Q | « U BXF H V
&((7 &RQIHUHQFH 3DSHU

=KDQJ : 5XLJUBNUHYH &R]]l6 7ILHOVIH@G 5DQG°\ %H\RQG
OLFURIRXQGHAWU B QMD GHUV@XDW L Q DM MRS LWVERQIHUHQFH
RI WKH (XURSHDQ - QWHUQDWLRQD&R® XVLIQBINN IBOBBIP\ (-%

5(6($5&+ 7$/. 6

$OYI$V ([SORUIREIXWRQRRKQLBPIQ®BDQDJHU (PSBOROMMWLRQVKLS
LQVKHRUNSOBBMW XBY(PSOR\HHSYHULHQ&EMAS5 96% BSULO 6%6
(0 8/% %UXVVHOV %HOJLXP

%RIND\D 8&8& %HUNHOH\ +DDV %XVLQHVV 6FKRRO 86% (QWUHSU

&LFDWLUHOORHQWEZWUHQBIQ®LVFUHVW)ILRMHYLGHQFMMD ILHOG
H[SHULPHQW & (%5-* 56$(0 1RYHPEHU 6%6 (0 8/% %UX\

'HMDUGAL Q:KDWULYBWVNLOWEQILRQYYGHQBRM 'LVFURMWRLFH
([SHULPEQWBIKQHP S O R\RIEEV H H N&I(905 96 % 6 DQXDU\ 6%6 (B/%
%UXVVHOV %HOJLXP

'XSRQ® 5HIUDPBQLEHMRPRWWHRRULYXVWDLOREPKDBHRRQ

PRQHWOSWLBEHRPRWWRQEAHW WU HV H UKW ) IYIDMX H'( % 5 -55 8
1RYHPEHU 6%6 (0 8/% %UXVVHOV %HOJLXP



+HUP2aY &DXVEHQGRQVHTXHRIBRDY X QWD(B5HJLPHQNKHRUGLF
&RXQWULHYWRIERUSRUMRWHUQD @RH OXQNKHPLQRRERSHQKDJHQ
%XVLQHVV 6FKRRO 0D\ &RSHQKDJHQ %XVLQHVV 6FKRRO

+HUP2Y -QIRUPRPLINOW H U DLRWKIRRD UG URRBRD UYIGHFWLYHQHVV
&HQWRHERUSRURWHIUQD Q&HD X Q¥ K P L QRIS HQ K D4 KDL QB-HFK\R R O
0D\ &RSHQKDJHQ %XVLQHVV 6FKRRO 'HQPDUN

+HUP3Y 'HPDQGRULQDQPIEYAFHLGHQBRM UDQGRP LHAKIBH
H[SHULPHQRPSHWLWRRAPLF¥QDO\VURXS&($* VHPLQPEWREHU
JLODQFLDO &RQGXFW $XWKRULW\ )&$ 8.

.DKDQ 7KHUHH®RURGWHKWGRZIHFAMKHBQLQWHG@BBGHTXHRQFH
*UHHRURGXEWSORQ3HUFHSWIRGQ Y H Q W3 IRRY®XOF & W6 5 —% % 6
2FWREHU 6%6 (0 8/% %UXVVHOV %HOJLXP

IDFURL[7KBROLWDBOIRBEHVLVWRQ%BH-56$(00DUFK 6%4q0
8/% %UXVVHOV %HOJLXP

ODFLBWRQVR:KHBKH\WRQILGHEW\D/HDGHKHQKHWHOSIXO
BKEKRX®BFRPAH7KHIIHFRIFHDQEHQGHWHUHRRYSHMDG HUVKLS
JHHGEDFN &(%5-* GD\ 1RYHPEHU 6%6 (0 8/% %UXVVHO

O«RQ3 * OLVVLIRRERVVLBEOKYBBmODQWWIWD FU LQRMIEIRQ IRUW
ODQDIJHPHQW &Dl« 1RYHPEHU %UXVVHOV %HOJLXP

OH\HB -QGLFDRRHHAMAIUJILHD UPRGIKEKVWDLQGDBHIORSPROQ®YV
RS WH YROJHQ $SULO JHGHUDDO 30DQEXUHDX %UXVVH

IDFKWDRBXL3DWRKWRQYLURQPHBWMDA PHFRARPSDUD®WXERI
6XVWDLQDESOHWHNQWRWIVEFQ@RYRIMLWURZGIXQ &GS 558
“XQH 6%6 (0 8/% %UXVVHOV %HOJLXP

SHLFKBUWRZWKHH[WHQHUDWI(R®Y UH S U HMHKYU YR F LEOKD Q J H
JHEUXDU\ 8QLYHUVLW\ RI OLODQ -WDO\

SHYHOOIZKHGHODVXVWDLPRE®DGHP HG WDWNRRQ | UR @ WAMAGK H
ILHT&HIPHUJHRFHKDIUW L1 DR DML\GDS « X Q L RRF % 5 %% 6HFHPEH U
6%6 (0 8/% %UXVVHOV %HOJLXP

SRWKHQEHBJHUVVLRRSRV VLI EBDXY IOWUS OD QaVKVD F U LOLRWWU H
FRQIRUW ODQDJHPHQW &Dl« 1RYHPEHU %BUXVVHOV %H

6RQd 7KBURIWKHIWVSORUWRBP SDRWLUYZMQHUVKQB8KID ORH
$UW & (%5-* %9%6 )HEUXDU\ 6%6 (0 8/% %UXVVHOV %H:



25*%$1,=$7,212) &2 1)(5(1&(6

%HKUHQWVHOJLXP (QWUHSUHQHXUVKLS 'D\ 0D\ 1DPXU
KWWSV 777 XQDPXU EH IU DJHQGD WK EHOJLDQ HQWUHSULI
EHUG

%(5' REMHEWRUHOYRIHWKPBDUHOQOWUHSUHQHXHD WERBRHH VW QML U
ODWHVW UHVHDUFK DQG SURYLGH QHWZRUN RSSRUWXQLWLH

%ULHUH WK J)LQDQFLDO 5LVNV —~-QWHUQDWLRQDO )RUXP ODUF
KWWSV  77ZZ LQVWLWXWORXLVEDFEKHOLHU RUJ HQ HYHQHPHC
LQWHUQDWLRQDO IRUXP
7K LW D URW XZPL OFOF )R\QV KWK H P6HK D S LIQQ@D QE5H BB D 'WDAKB-D Q GH Z
&KDOOHQYHWMKHDVWHDWWDGHPHFHDQPERD QRHEQ VX URRQEHH Q
W UD QV | FEY WHIG K Q R @FEIQIF BWO R E D O LDRWBIL@DQ F UD OHMU L \RH
TXDQW LMW Q IVGEFH. ENIG Y D QRFHRP S X VB RIMQ DEPRIGHR SKLVWLFDW
PRGHOGLIQDDQ PDLO HVQVE Q VWU X FKBIWYV ILQDQFURWISKUUH G
UHVHDRQMKR/ W HFLVENH J X O DY BRID QFWDE B EWOWKAHYHOR&PHQW
QHGDWDBBWAHFK QR ORIINR/D FK LMD UQDQ JI QJD JBIR G HRW
'"HFH QW U YL@LD 6KEME U R X DKVEV R R\CRR U H FR WL ML B V V LW RIR/L V
WKLQDQFLDNYWH U Q PRAUDEBQPW R Y D O YMOKAE Y D Q F H PBIIQQADWQ FLD O
UHVHRYPMKID VMW HFD G B W RR Q V ILGWKW XNUHD M HFFRADROUH BB/ HK G
HYROYLQJ QHHGV Rl WKH LQGXVWU\

'DOGBIOOHJIJUBEDHQWIUUP QLRRPIPLWWHEH6 (B QXMAUNVKRS
%HKDY LVRRBRIOY® UW L ILEWHIO® OW R-RPEHPWYV L Q | R U P B @/LLYRHQUR/IL W\
OLODQR %LFRFFD -WDO\ $SULO

KWWSV__FLVHSV XQLPLE LW FDOHQGDU SDVW HYHQWYV
7KIWYHDVMBOLOWRIHWKBBH[GHUEWKD Y MALBI@ BDNVELLAWHOOLJIH QT
DQG XE CBLRFO L ARSIVV F K '@ R Y IVWVIUYCHAVWHK BWNCFS. W L [ @XF D D R GV
SROLF\PDNHUV LGHQWLI\ DQG FRXQWHU PLVLQIRUPDWLRQ

'DOCGHOOHIULEFLHQWRILFDQLIERPPLWWXMPHEFKRRADQFLDO
JLWHUDF\ 2ELHWWLYR ())( 8QLYHUVLW\ RI OLODQR %LFRFF
KWWSV RELHWWLYRI XQLPLE LW

7KH

())(6XPPHIDDPS DQQLWHRRMVRHIE QD QELWEUDFQWUHSUHQHXU\
IRDGROHYEUIQRW JDQE)MBL HWWI X RWKKHX S S RI&W6 (3& H Q WRHUU
~QWHUGLVFLSOLQDU\ BWXGLHV LQ (FRQRPLFV 3V\FKRORJ\ D

'DOOPHOOHIULGEPLHQWILAUBDQL]&RBPLWWRIWNVKRHE. RO H®ID
*HQHUH 3URVSHWWLYH GL 5LFHUFD 8QLYHUVLW\ RI OLODQF
KWWSV__FLVHSV XQLPLE LW FDOHQGDU SDVW HYHQWYV
7KERUNVERS D WRIW KXQ LY H UVQ MW L\DRAWY K H@ W H U Q DN LIRRWY B €
(OLPLQDWLRQ RI 9LROHQFH DJDLQVW :RPHQ




(FKDWWDEHP «WLGXPDUNHW LOQ K HGXH. J L WIDRCP S « W H QBR<H AV
WUDQVIRUPBDMWLRQMUWSLREKRFNDVVBSQLYHUNIDWVDEODQFD
*«Q«UDWIRRPRPHUBBUNHWLHQ&0% DFKHORUUWHQERPPHUBB G
ODUNHWLQJ 'HFHPEHU &DVDEODQFD ORURFFR
7KLVFDGHPR B | HUHRFKHRI@V KHHY R O XRVWKBD U N H WU R UH VIVQARKH

G L JLAUDBOR U R X WKRA H W R BI G H DLFS/U D F W L WYIRBRLQYHFXM VB IOIVO O HQ JH V
DQ®WUDQVIRUBBWDRENIG L WD OLKBIWHRMR UJDQEMMQGHUJUDGXDW
VWXGHKQWWWFDGHRKXBSHUY IZLIMRKE L H QAVR.GLHU D /UL R QL BHIAU R |
+LFKDP (FKDWWDEL

*L O G5H WF L H Q WR.OLOFD E R&/D\W H RV HMKOR FW R&FKR R@D QDJHPHQW
DWKS$QLYHUYEWHPUX[WOQ® KHQLYHWOLW.EDQWK«RQ 6RUERQC
ZLWSK6]DIDU] 2RVWHUOL GENRWWHF[ - 3DXUHQWHPRLQ@H
OHOOISRVDOHYHUIIGBLPERXUQILYHULWWIRYHPEHU 3DULV
YUDQFH

+XGROQ 6FLHQW2UUPD QLRRRIPLWWHHE&RQI«UH@AMHHUQD®WHRQDO
UHFKHUFKH GX &-5-(& VXU O «<FRQRPLH VRFLDOH 2FWREUH
KWWSV 77ZZ FLULHF XOLHJH EH HYHQW FLULHFE HPH FRQIHL
UHFKHUFKH HQ HFRQRPLH VRFLDOH GX FLULHF ERUGHDX[IUD
&R QI H U WEFHP7HK HU R ®RHW K6HR F LIDQDG R O L G PRRLQWR P& ( L QV KWRFLR
HFRORJLFDO WUDQVLWLRQ

/JRVD5 DQGSRW 7H[WLOHDWWHVKENUFXPRQYRP\K\ GRFHFWRUV
OLNVH[WDQHEDWW HERWBFLYILPLEDUFXHFRWDRPKDOOHQDHWO\
FURVV SDWKV" 0D\ 8/% %UXVVHOV %HOJLXP

KWWSV FHHVH VLWH XOE EH
7RSLFYWUHSUHQHXWUWBO S IDWWPHR Q D J H P H'GVR EFROP S H W LMWALIR Q
DRSHQEQWDUHNXGRIQQVLJKREHD GHL[GHIDVQEORVLIQIDHAWRRQV
ODULREEB\VHWIKEVRPLWEWY (HQULFERQGQDV S LMY IDYR G G UW K W
FKDOOHQJHVY UHODWHG WR FLUFXODU HFRQRP\ LPSOHPHQWD

ODELODUGBDQVSDUGEW\LRQWHUQDBWURSBEW RYPHW UL PH® W
5HVHD REKUHHGRP—QIRUPDWMIZRRRURVYV GRERURMKRR QSXEOLF
WUDQV S D&JHREM UV SHAWRPXWYR B &1 ULRDJID Q IE)\W\K&H Q WRIW
WKEHW X BISROLWOQRBKEOLGPLQLYVW I IG3R OV K8IQ L Y H UM IL BEH
%UX[HOOHV ZLWK WKH VXSSRUW Rl &-9-6 DQG WKH )156 0D
KWWSV 777 XOE EH HQ GHX[ MRXUQHHV GH FROORTXH LQWF
SXEOLTXH SHUVSHFWLYHY FURLVHHY HXURSH DIULTXH
7KHHYHQ@DMW QLW LEDWHGF QWL O ODHIFBN XQSHNE OLFQDJHPEQ &
FRPPXQLFDWIEGRAY D Q\WQIRYVOWRWX@BROLWQEXE®GPLQLVWUDWL
ERWK WHDFKHU UHVHDUFKHUV DW 8/%




OH\HE& &UHDWRYBWPPRQMYHUD&XRPPR@PWM6E6RXURKUHDWLYLW\
IRBRFLOQDRYDAIWVBKQDDUIBMUHBA&R O L6GIH UHVVER O O R T X6
(XURSHDQ *URXS IRU 2UJDQL]DWLRQDO 6WXGLHV -XO\ :
KWWSV 7ZZ HIJRV RUJ BSWKHQV 68% 7+(0(6

OH\HB 8QH « FXUGRL GBI $0 L P HQWDVGLLADDWSH B/ % 8648$5 (
1RYHPEHU %UXVVHOV %HOJLXP

KWWSV LLWVH XOE EH IU DJHQGD XQH VHEXULWH VRFLDOH
7TKNWXZD¥RQGXEVWBG GHOIHOHLQ GD U LESRWH V H D VIFW/HEH (6 D W

8/% LQ FROODERUDWLRQ ZLWK WKH QRQ SURILW RUJDQLVDW

O«RQ3 *DQG7RMHURRBRUNVKERQRPLBROLWWFNQREWHHPEHU
*UHQREOH )UDQFH

KWWSYV ZRUNVKRSHFRSRO FRP WKH ZRUNVKRS

TKHODLPRIWKHRQRPLRROLWRBNVKRMBSEULQUWIRIHWIKKBODRY

HFRQRPLGEGE ROLWQWWUHQLVMOMAH UGLVERI®IQGBROL WIERIDAR PR W

ZHOFRMMHKWHRU DWAHM®MOYHPSLUISHDBGIEBWVERWKFRQRPDR®BROLWLFEDC

VFLHQWLVWYV

1LFRG2PH (8 7D[ 6\PSRVLXP ODUFK %UXVVHOV %HOJL
KWWSYV WD[DWLRQ FXVWRPY HF HXURSD HX URDG WD[ PL
BHQ %UXVVHOV

2RVWHUQLGRWHUQDWURQREROWKH®% HO JLIDID)WDPHZRBNVK H
5HVW LWRANWRARRGAR RWHG® L QJ-— 5R\DOIXVHXFRV) L QHUVRV% HO JLXP
'"HFHPEHU %UXVVHOV %HOJLXP

KWWSV 77ZZ FRGDUW QO UHVHDUFK VWXG\ FIS ORRWHG DUW
WKHIW LQ EHOJLXP HXURSH DQG LWV DIWHUPDWK EUXVVHOV

5DGHUPHFNHUSUB/ ODUNHW 7DONV VW HGLWLRQ 2FWREHU
KWWSV JUHVDF SKLVRF XOE EH DUW PDUNHW WDONYV

$UMD UNHDAO NVL\D VH URKVH FWSXWRISRYEBGRGHUMEWHIBQH 6 RSKLH
5DGHUP HFNGLW J 'Y HOTKHHL UWGWL WR R R\RHIVR Q W HUFDSLRY/ V X iU W
PDUNHW H[SHUWLVH

5DGHUPHFSIBW OLGLEX*5(6$&0DWFKIXQGBGURZGIXQOR@YKH
&XOWXUDO (FRQRPLFV 3HUVSHFWLYH ODUFK %UXVVHOV
$ VHPLEMWHVHEWDE R@WORRLHUY VL VAR MRMRUWUWY & XOW XUH
6WXGLUHNVPBNKRRGLVWRYOWXQ&@RPPXQLFOWDRREYLYHUVLW\
SRWWHUGDP

5DGHUPHFNHU*$ (@9& $UW 'D\ $SULO %UXVVHOV %HOJLX
KWWSYV JUHVDF SKLVRF XOE EH QRXYHOOHY JUHVDF DUW GI
7TKHYHODBW6$S&UW\ LWFKHG RQHR® GG& W\ 7KLY HRMW K O IDIKWIW W L F
UHVHDUFK WKURXJK H[FKDQJHVY EHWZHHQ UHVHDUFKHUV DU




5\F[) 6FLHQWROLFD E RGDW HRMZ HMIQR FW REUMDKRR@W QDJIJHPHQW
DWHK#HQLYHUYEWIPUX[WOQBKHQLY HWILW.EDQWK«RQ 6RUERQ
ZLWK6]DIDU] 2RVWHUOL GENRWWSHF[ - 3IDXUHQWHPRLGH
OHOOIKRWDOHYHUIJIGBLPERXIQLYHUDWW1IRYHPEHU 3DULV
YUDQFH

35(6(17$7,216%$7&21)(5(1&(6 1$7,21$/ $1' ,17(51$7,21%/

$\]D(VWRSD 3UHG L FMVIDEL-QWKUDQWBQGRQJ 7THHBHQGH®FH
ODFKLOQHIDUQI$SGSURDFXUR S H3X@ OLHFD OWR QRP&RWIHUHRBGH
3DOHUPR -WDO\

$\]D(VWRSD % &RFN§ JRQWHQD®G 7RMHURZHW XUQ WXRRRUFN HV
IRULVDELOQWRU BGIFHSLHEMROM)LQDQFRFOIQWLWHOFLHQWLILF
FROOD E RAJDEHWQMWH®R F W REFK®R R @V Q D J H PHI@\KED L Y H ULVE W
GHHUX[HDQEWKSQLYHBDIWMIBDQWK«RQ 6 RIREFRI®EHU 3DULV
YUDQFH

%HKUHQWQGDVKHI6E 5HVLOLRIGOM UHSUHQH®MPS D RW
IHQWXAXWFRPHWEKHGLWRR®BDEVRA®OOHIW UH S U H QHXWHXW BK
&RQIHUH®RH5&- XQH 86 QG —QWHUQDWLRGCHW HORSPHQW
ODQDJHPHQW &RQIHUKNQHAH -3'6RUWR 3RUWXJDO

%HKUHQV- 2UJXQDQG® :LWPHXW 7\SRORRNM\(XURS H®DHQ WK
&DSLWDOXYWDNLQR2ELGHIQMD WIVREQ QXDBHWIRQWKBFGHP\R|
ODQDJHPHR®A &RSHQKDJHQ 'DQHPDUN

%HKUHQV - QIO XHRIFHXEOY A QW ¥ LWDODGLADHQWUHSWHIRH XU
FRPSDQLXYW D L DWDEDMKQ G-QWH U Q BWR G QH® ORSPHIQIIHPHQW
&RQIHUHQFH-X®H& 3RUWR 3RUWXJDO

%UL2WH&KDEHUVRQEQ Q X{HWB JMQEHVHDARFE HUBRB'ENXK SKLQH
S8QLYHUVLW« -DQXDU\ 3DULV )UDQFH

%UL20H 'RHVD['HGXFWLERGEUWMBDNWWLUHBEQMY BV VR QM D
JUHQREPWXYSGIULPHDMIVVSRDWHUQ BWQR GR® IHUHRGH
JHLGHQ 1HWKHUODQGV

%UL2WH 4XHOWYLUPBBMXEHVRIG(M. QDQFHPBRMIHUPH.ROORTXH
GX &RQVHLO BFLHQWLILTQH GH 03®A)LV )UDQFH

%UL20OH -$HWLQDQF¥QQRXYHDKVTXH WKHGLWRRMQFRQWUHYV
(FRQRPLTXHV G $L[ HRBURYH®RAHHIQ 3URYHQFH )UDQFH



%UL2OH 7KHPSDRVW-RQVKMDFURHFR @QRRL QD Q B WMDE L D) LWR -
FRQIHURQ¥FWHWL I+ 6 WHD DLQJEHOFEQRBIWDELEBEWRPEHU 7RN\R
-DSDQ

&LFDWUHOXRIHGRP-QIRUPDWQ&QYLURQPIEQ®WID®PMWP SL UWLFD
VW X 8 QW KHW D GFIDD/GI W K- Q W H U Q B.\R Q RHDIDRDQIHE CBLRFO L-K\O \
&KLDQJ ODL 7KDLODQG

'DOOBHOOHIJULQEOHKDYLWRRRO ® GD UW LI LRMWMHKO O MWIRFQRFPHE D W
PLVLQIRUPDWK RQ6(36 $QQXDGSRUBVKRS»LFRFFD -WDO\

'DOOD 3HOOHAXR®HWU/ 6FKRRO )LQDQ¥QBO /LWHWFRFFD -WDO\

(FKDWWDELDWLRUD QGUBYHD WKK P MM HQEY3DSV-QWHUQDWLRC
30DFH %UDQGLQJ $VVRFLDWLRQ2ER®EHIHQFH ODTYEEKHVWHU ¢

(FKDW WD ELD W PRQD Q GLBUEOLRBOWO L\FL V XVLOQIA6YLHZHU
DQG6WXGIIREOLRPHWIKEHVHDYFHQGD*3$$Q Q XHPQ IHUHQFH
$XIXVW *ODVJRZ 8.

*LOGHWOFRPH; UHAMADEHU VIRQER QF O XAR WG LHOQRMRIODB ERUDW L
GD\EFHWZMHK®RFWRAKRRQPOVLQDJIHPHWWIRQLY HUIVEWHL.L UX[HOOHYV
DQGVKEHOQLYHUBOVIMEDQWK«RQ 6 FURKGBPMHMIDU] 2RVWHUOLQFN
SLURWWHNF[ - IDXUHQWHPRL@HOHOOKRWOHYHWBIYMHLPERXUJ
8QLYHUVLW« 3DULV 1RYHPEHU 3DULV )UDQFH

*LOOBHWQG $%RJHDUAMNKHONR QMHWQ MHXFRQRPLTXHY &HUFOH
% -DQXDU\ %UX[HOOHV %HOJLXP

*LOOBWO ODOHERG 9UDQNHEXOHQGHRITHOQL Q Y H VOH RMXIGIG
7UXP $XHOIORSO L F DR RROE®W X MWL Q D Q F ISRV (X U R A R Q G'H
(GPRQG 'H 5GRWKIGXDOG ‘DYUH %HOJLXP

*LOOHW DQWFRQIXVLIRRSROLWE WXHROGBIQHVHFRPS«WLWHY LW «
O (XURISHHJIDG BF HO®HYWDW V 18 @LHD X W ER\RPRQGLDX[X HQ
DWWHQGUH GHRILFLGH "G H \j HLEDWKLORUQ V %UX[HOOHV %HOJLXP

*LOOHW/HUDS SRR UAH) LWDWHRXYHUQHRHRWB X[U«DFWLRQV
QDWLRQID)OHRS « HOIPARQ GLDOGHEYIHUR S SR U W XD QXQP R Q G H
HQFRUH JOREROIQYV&DXE  %UXVVHOV %HOJLXP _ 0D\ IX]

*LOOHWAXHQAWSDFMWWRQRPLTHWM DQFDBUB/O X&/H MRXGM
SU«VLGEOQHR XPAXHEGRQVWIBWMYYSHFWLNYHAMIGBED GHPAQH
I1DPXU %HOJLXP



*LOGHWMIXLGHD DYIKBGIBHQVLRWWV\VW2PGIHWD QW@ HOJLHWK I
(XURSHB'$ %HOJHBSXWHH FBE HU /[lLBJH HW 9LHX[ *HQDSSH %HC

*LOOHWRXYHUQGIMABURYLGRHK[HPERXKW\V&EHUFOWR S «BICH U U H
"HUQHUDJHVW IGRQ H O D WIKRGWR O L WHVKRRQRP L TDXCHMB R\D P L V
$P«ULFDLQV 2FWREHU $UORQ %HOJLXP

*O«PDI3Q '"HODHQFRG@WUBAQDPLTXH RFLURQYGDMHU YGFH
O LQVHIME RORQRPHLVBXHQH S «ULPHQWBW UR ¥ R & L' DADAHD G X
WHUULGRRWIE REHYDPRLUH $W O D*@WR ERF D6 R O L G CARLQAR\P \
JRUXP 2FWREHU %RUGHDX[ )UDQFH

*LOOBHW/ KHORBDRR QR FILRV X DXMQGRAYKAHU XPBUD FKD O O RQQIG
RSSRUWXRUWHVXURGXGEGHVWULEXWRIRAZE LRI :KROHVEOUHNHWYV
:8:0 &RQIHUHQFHRYHPEHU %UXVVHOV %HOJLXP

*LOGHW «RSROLWWHMWKMIR XY HUDLERRWRP L OXHK U RCBAHBEXP RG220 H
DP«ULFROXELRYHPEHU %UXVVHOV %HOJLXP

*LO G®HW DG «V L O OXNIL RXQU RCBAFHHO N X SU « P BW AMD WV BYH/RJ X P S
DX[ FRPPDQGHVYFOH GRYIHRPEHU %UDLQH O $OOHXG %HO

*LOOHWHS5ELWFRLQ HW OHV FU\SWRPRQQDLHV 'HFHPEHU

*O«PDI3Q /DGLPHQVHR® UULMWRHAJH[S«ULPHgWH/W IORQXQ H
FRR'S « WV WW RIGHAVHUGIW U H SURFLHMDN W U DRMMAM OEFRPSDJQHPHQW
YHUWHPSOR(VHDEWHU 8QLGHO VERDERRFLB&ROLGOR\U H

/ARQ )UDQFH

*O«PDI3Q /HVHQWXW UD BRX® HYHU VR QQIWVY W XD\GHRDYGLFDS

TXHOOMWUDW «IJRMOHNQWUHSDGBBW ¢ BH\HVWHNQW UH S®J EX WV

G HPSQ®L" 5«VHDIWHU 8QL GHL VERPRREHBWRO LG D L WHD \
/A\ARQ )UDQFH

*ULQ]D 7KHBURGXFWPSIDMRWOREDIUPLQYLUP /HYWHIOGHQRH

(XURSBNL/OHHTGWHRR® IHUBPDWIREHU 6RILBXOJDUWMMKDWLRQDO

&RQIHURRDEFERXEHRQRP LYWW O$\D\VRFLRWR RRXEHRQRPEASWHPEHU
OLODQ -WDO\

+HQVPDOQV 'HPRFUDWIL\MWRWBHFXSWWBXGWDWRADJLQBIUMWRMULFD

—QVLJIKWRXW FIXQ @& U L V$ DWKQ D WLQP@RH D QL]DWEREEWR QIHUHQFH
-X 0\ $WKHQV *UHHFH



+HUPa¥ &RUSRUDWH (RDDR\BHRWHMMI®REDUG /HPYSHIOR\HH
SHSUHVHQWIDRVUINRXR® &RUSRUMRWH U QDMEE- QY HV WP B QW
BHSWHPEHU 9DDVD )LQODQG

.DKDQ@ +RZ&KDQJIHPVDIHIHRERQYXPHB$EGRSWRRQHHIQUREW YV

7TKHWEQQXDRD IHUMHQ@KHXURSKED QN HBAIGHF\S & 0D\

ODGUBGSDLIDWXUSKQWHUQBVWISRYDREP D UN H YW IQIDRME 653 S UL O
/\ARQ )UDWQFWLQHVYV BRFLHW\-B®QPLQDULLFH )UDQFH

/IDJLRY 6LQIJL-QQWHIUDWEZRRDUHBHULH@KDSBHXSUDQDWLRQD
~GHQWDRDWXSSRURRQRPLBROLYRIULFNWWVKRIFHPEHU *UHQREOH
YUDQFH

/IDJLRY 6LQJLQWHIUDWERRDUHBHULH@GKDSHXSUDQDWLRQD
~GHQWORWXSSRUW(>QWHUQ BW QRQURQFIS O (FREQRPRFWREHU
ORVFRZ 5XVVLD

ODELOODRUE $ODXPQGE (FKDWWDERQQHFBMW QUDFWLGY EQWV V
EUDQGIRYHUQDRFHQVWLW SWURGB6WQ WHI UQ [B\WDREADID) G L Q J
$VVRFLDWLRQ -3%$ $QPWBEHIRQIHWD@FKHVWHU 8.

ODFLDOWORQV¥R &RODERUPXQ WY O DWHQNEPIFIQ@Y RVWHQLELOLGD
JREHUQD@@RYDGRUYRHMRVDSUHQGLERPRVUD YV O DBGAERUCARH SWRYV
EEVLFBRXVLQHVY O6RFLHWRSHPERMLXP O0DGULG 6SDLQ

OH\HU 8QH66$¢ O XQLYHUSQMH{S«ULPHQWIMELRQUVEELDOH
DOLPHQWBBDMNS UG « WXGLDSUMADMUHMHOORLWKRQJURNYV
O $VVRFLDWLRQ )UDQOIXIOAH GH BREQRR®WRHELNMUDQFH

OH\HB $QDOTXH O L WD WM S« LG W D & R E X UBR\FL H O HPM DL U H
DXSUaV G «WXGLDQW H V EUX[HOORLV HV 1RYHPEHU % |

2RVWHUOLQHFNQRWHHHFEUDWD Q-Q Y HM QWK H U WD UN H@L P HR/I
&ULVHYV +XJR +HOELQBSHWREWXUH OXQLFK *HUPDOQ\

2RVWHUOLQKNROLWHFQORRI6RYHUHHEQY&R QY HUWWR@BY WK
&HQWNXUD Q F§H HO H E UDIW RRO@R P LF WIRWX W JBDV3IWHVBQBX W X UH
0D\ 1HZ %UXQVZLFN 86

2RVWHUOLQBN. H3WIR Y HQBM\FHDIERIHUARFHPEHU /RQGRQ
8.

BRQE S$SUMDUNHWH\RQG WEKQQXDPRQIHURMKHOWHUQBWWRQD
ODUNHW BWXGLHV $VVRRDDWLRGQ@RTOBPO6SRODQG



6RQYd 7KBURIWKH IWVSORUWRHBP SDRWLUYXQHUVRQ8KID ORH
$UW UG QWHU QR RQ RHURWEKD WHFRM®R P $BY-XQH 5RWWHUGDP
7KH 1IHWKHUODQGYV

3$57,&,3$7,216,1 &21)(5(1&(6 1$7,21$/ $1' ,17(51$7,21%$/

$ER\LWXQJI%H %YHOJR -DSBAERQRPLRQYIHUHQFHPEHU
IRXYDLQ OD 1HXYH %HOJLXP

$ER\VLWXQJILWHUGE&R QI «UHQRMH UQ DWLER GLY BEHWR L G\VH6 D Q W «
1RYHPEHU 8/% (UDVPH %UX[HOOHV %HOJLXP

%RIND$D 1% (BURG X FWQQRWVDIMLEOWUHSUHGBHWRUVBES LO
86

% U L2Q H6 S U LOHIH W LRQ: RW O/&D G WEY D Q D J H P&IRDQN H U 1 B HO
‘DVKLQJWRQ 86

'HOHXOHPHHYWHUGQLY&AHPPHFKRRGELHQWUIRRQFHSWKRQV
+LVWRU\ DQG (SLVWHPRORJX®\ (FROQRREWDLEXVWULD

(FKDWWDELQWHUQDMRIOR B D BRQMK HUHH@EFERQRMQBXVWDLQDEOH!
'"HYHORSP)HE@WXD U\ (O .HODD GHV 6UDJKQD ORURFFR

.DKDQ@ ODUNHWR®XVWDLQDERRQWWHBR®WLREHPEHU 3DULYV
YUDQFH

.DKDQ 1D %YHOJH -RXUQ«H GX ODUNHWMPEHU% (0O ORQV %HOJL

ODELOODUDRGILOORCKWHRSHORNEBIXEGGRPLQLVWUBBIORXX DO
&ERQIHUBWRBEMWHPEHU *ODVIJRZ G6FRWODQG

ODELOODWLD™XRG (VSRVLUWRKLFDWLHQA®R *DHWB®XE®@DRQDJIJHPHQW
SHVHDUFK &RQIHUHREGH 305&8RXWK .RUHD

OH\HWB /H\ORFDWDXEUXWNS HO D) « Q R Y DA HRIQ « VI X TDONDWA Y D VBRIX. 11 V
DFF«OQ@IMUD QVAXSDRIERFBWLY&R OO RT&$5 (12XQH &KDUOHURL
%HOJLXP

+HUPHN (—-$60RUNVKRF 07\DQ G XV L GNWID BHIMD OB K F K
*URQLQJWHCQHHW K H U O BRE\E R YIDAWDHQ PH& RQIHUEBEMWHPEHU
*URQLQWKPHWKHUODBQW MU QR R/ & RTRNHH Q BRFIHHW 8 QQ XD O
&RQIHURGWHREHU ODQFKHVWHU 8.



v e

3] ..e YH -—-HKbe

SHLFKBUSLGE¢HQHYD )XWXUH SURRADQLWDUWELBDMSOHPHQWLQJ
LQQR Y DDASISYU-R D FPKHW\VWHPFKP QJRWRUMHP SD F VFIXOUIHW SRQ V H
2FWREHU *HQHYAEZLW]HUO®XLO &HUQBIHV2FWREHU *HQHYD
6ZLW]HUODQG

5(6($5&+ 9,6,76 $%52$"

%HKUHQVQVWIBWAMKWWHOVWD QG VIRBYOBKGWHPEHU%RQQ
*HUPDQ\

%R]NDYD —QYLWUHRIHVIRUDGXBWKRRODQDJH P H®BW
ARWR 8QLYHUVLW\ -DSDQ

'H OHXOHPHHVWHW VWWKBURIHVNHRIOD\KHZ .23 ( 8QLY HUR/ILW\
2[IRUG 'HFHPEHU 8.

+HUPHV &RSHQKDJHQ %XVLQHVV 6FKRRO $SULO -XQH &R

OH\H& )HOORZMWKSE HZ-QVWLSWXWESLVEDRLY P PPHM DQG
-XQH +DPEXUJ *HUPDOQ\




&2175,9%87,21 72 7+(0(',$ 79 5%' ,2 1(: 63$3(56 0$*$=,1(6

Y%YHUWUDPV.HQQHWKUWUBRBVWRGH®OQ«FRQRHFLMHSU?2V 7UWKHP S
SU«SDUH HW O (XURSH D XQ UTOH «QRUPH ¢ MRXHU [ (FKR

%HUWUDPYRPPHRQVOWBHRY MDXIXKOMLUXKWHIRXWLBHHQY HH@X H
«FRQRPLH GH JXHUUH ORXVWLTXH

%HUWUDPVYRQDUGGXPSHXVWHQGUMBP«ULTKXHDWDLQPDLBHTXHO
aJH G RU SDUOH W LO " 57%) EH

%HUWUDPWRLBNERXDQHUXPG«W UWXRWYV IIBNXQMNWa2PKDIRQ «
OD SURVS«ULW« DP«ULFDLQH J/LE«UDWLRQ

%UL20H &KDW*@O DVVOKWDUFK«BRXUTXORKEP HBW\SU2GH
UHPSODFHU OHV WUDGHXUV /H ORQGH

%UL2UH2BLQLRQ _ /HV PDWKV O +$\HW ORVILQDQFH
%UL2WHS5HWUDKQMMXQROXVOLERDELWDO'LBRGERRPWQ&EKOW X UH
%XULISW]3RXUTXRKXP $H X\ L FK X WHHB R O OrD-8« W L ¥ QMO DSD X V
SURIRQG TX RQ QH O LPDJLQH} /H 9Ll
'DOBMHOOHIULGDURPDH)HOLH DD WDEH LQ +WDLAW FDLLAR @D OL
Q H OG0V W U L EXXPLAR Q @ BUHRDHWARARRIWHR | U X WO/RIEFKRPHIENSVDH V H Q W D W L R
LQFROODER ZDWHORRQ L BbQXD | RIQ R U Q D O\LYWHVVHRS X E E O LIFXOU D
3URVSHUL 8QLPLE DQG ODUJKHULWD 6DUDFHQR 8QL39

'"HPHXOHPHHVWHUHY «FRQRPIMXVOHXQLYWLWXHNVRQSDVGHYV
«FRQRPLHYVY /D /LEUH %HOJLTXH

'LVVDX[ 'XWUDVY®PULEW H G «IRUHV VEDWMRWEDNAY L HWHWHPDLQ
'LVVDX[ &DFDRLFDI«XQRWXE®HOHKWDDFHADFKGHQRWDOL@W V
LPSRUW«V :H '"HPDLQ

(UDO® /HVFRXOLGWSER XY RLHQUMMHXG LQ 1O XHWFH HV VA WQ
UHQRXYHDX G«PRFUDWLTXH &DQRSHD

(FKDWWDEHLLFKOIPKDWWOQEKIROLWQBVYDFWIAHUULWRUNB® LQJ
LQ 1RUWK $IULFD 73%2



(FKDWWHEL DWWUDWW UVYILLWERHNM RIIRHE X6 XGm /HVDW R XG\HW
SURYLQEMWXGHQIRQWQ HVSDRAHWUDW«IAH BEKYHORSSHIPWQW
G LQYHVWLVVHPHQW } /D ODUFKH 9HUWH

(FKDWWDEHO DWWUWHW UY WRODDIFOMLLYQ 8/X%V W O LHH Gl @ BOQ&X
VHFWHXU DXWRPRELOH )RUXP $UWV HW O«WLHUV (QWUHSUL

*L O OBHW Q% H O J L DX4S D X GDHHS/O YOD U BHVY L H Q QI VU BHVT X R Q
DWWHLQW XQ FHUWDLQ UHYHQX /D /LEUH

*LBWS  3RXUXRLSDV kI RWP HUQQGH DWRQ GV \DOILHY ¢ SDUNJG XQ FHIRIQ LHYHOX ™
/1

*LOGBHW Y HE H XQIXRP « U L TELHH Q W RWO L T Xra ¥ ' WIDVW WIR X WW R O
PRQGH} PDLV GHV DYDQWDJHV VRQW LQG«QLDEOHV [H 9LI

*LOOHW/HUY[SHUW¥XGIHWPLOOLOW G RQRPIPDLR»" %)079
*LOOHWT7D[HWXWHBOXV YDOXHW GO «WWWWB DXGBEBRAHUHH QD
FURLVVDQFH /H 9LI

*LOOHW/HM[SHUWYV TUXPOPHQDFRKXFKDQW®KHHPDQHQW79
*LOOHWHY [SHUWXHUBRPPHUFIXIEPKRERVLIARNANO 8( %9079

*LOOHWHUJF\ FKHUFKH HQFRUH ¢ IDLUH GHV «FRQRPLHV %)0

*LOOHW/HV([SHUWANXHUWHRPPHUFLOWMROWHGBFUWXPS%)079

*LOOHWARWFRLQ GHV SURILWY PDLV DXVVL GHV ULVTXHV "

*LOOBHWHVY[SHUWW¥FRBRPPHUMH@WQDKY KLQJWWRRQGUHNYO79

*LOOHWX * )LQDQFHV OH &DQDGD PHW O 8NUDLQH HQ DYDQ

*LOOHWS5RODU® OHVRQRPLOWMHDNBHPHULFODHDMWDLE HWWH
IDUFH [/ (FKR

*LOGBHW ROD*QO OHM P «ULFIHXJIW -P KB Y L H QQ B QMQ FHB@HOP L
GH 7UXPS /H 9Ll



*LOGBH W& R Q IQ W-UMH BIVMOU D G XQL Y HEFO «QH FHMWR P BEK QW U2V
PDXYDLV PRPHQW /D /LEUH

*LOGHWHPRQGHXERXJH —QWHU&(L BEZH QWIVKEF REEP P H U PLYDHE
7UXPS " %)079

*LOOHWHS/ ([SHUWV /D )UDQFH HVW HOOH PDODGH GH VD IL\
*LOOHW/HV[SHUWBD QWIHSURSRVL® KERQ ROV GHI%)079
*LOBHWAXGIHMFRPSRUW HPHOQWD QFRPPHQEHQ T XL OW(KWR S H
%)079

*LOOHWHS/ ([SHUWV &URLVVDQFH V LQVSLUHU GX PRG20OH H

*LOOBHWHPRQGHXERXJH —-QWHUSYRZIUXVVB®BHOJILG K@R Q
%)079

+DPHOI$Q &KURQLMXHH[F2BHFRQILDQBSHaJHRXDWRBSWRXDHYV
HQWUHSUHQHXUV "} +DUYDUG %XVLQHVV 5HYLHZ )UDQFH

+XGRQ 0D VROLWXGH XQ WDERX TXL WXH MH BRWWHSULVH ¢
+XGROQO JLEGXFHUWLGIHPDWDJHP IBQAWOHL® DO ORQG&LF H\BWKU
GHPDQGO®MSXEWHDLBH XHDIOMBULYXHYOK/DS O XDOXH/D/LEUH
+XGRQ 0O7TH[WLOH O «FRQRPLH VRFIBRRQH VXU OH ILO

+XGRQ® /HWHQWUHSWKkVFRQRPRHLROQMWQ K XU GHY LEUHV TG [
IRLY SOXV ORQJXH TXH OHV HQWUPSWHEHH HYV FODVVLTXHV

+XGRQ O(W VL OD G«IHQVH RXYUDLW XQH EIRFBRLIBIRXU OH FO
+XGRQ (QWUHSUHQGUH SRXUTXRL VL S/HX6RAWYHQWXUHQW

+XGROQ [/ (WORXGUWIIAW XRLOOGIHBWEOIERXILQDQEBUHQVH
57/

+XGRMQ mMDOHMXMWRXWSERXUTRRDLQD®MRAHH UNMEB YV FKXOHOLRDIV
WLHQW SDV 0B &RXWH



+XGRQ Om 9DOHXU DMRXW«H } 1RWUH MHX /HBRRWPLTXH HVW

+XGRQ@ 'HVWHQV kFEQWD VWWHRRX O L GYXH\R Q W&XD/W2 F GHO B 1& %
& HVW XQ GRVVLHU «PLQHPPHQW SROLWLTXH /D /LEUH

+XGRQ 0$FFRUG GH O «W« PDLV R» VHAHFOFKWH OH FOLPDW "

+XGR@® $YHOED«IRUPHODQWLVTEHEROLW LGBDMRROWIREOLTXH
V DFFUR°W /H 6RLU

+XGRQ® /HV«FROBWPDQDJHPHMW®JHR/QWD XVHRP P XQWX W D
GXUDELOLW« /H BRLU

+XGRO® )LGXSDUWHOYWHHGW D QXTHT X HIDY H GBIRXKIH 2% 7 UGIG V

+XGRQ 0/D SULYDWLVDWLRQ SDUWLHOOH GH %HOILXV HQ VL[

+XGR®Q@ nmMDOHMXWRXW&RQWULEBHVYURQ GRIWWXFRNDERXVTX ¢
O LUUDWLRQQHO " [/H 6RLU

+XGRM® ORL@H HQWUHSHWHIYFRAURQFHUGSRBWYD S S\RGHW
GXUDELOLW« [/ (FKR

+XGRMQ® -ODXQHRUWHYHUJHQWRWBMRORGMWLW R\H\@R »YDOHXU
DUJHQW /LEUH (&2

+XGRQ 'HVPDLVRP&GLFDO&NVBIIDOTXDQGHRUGUKWLQEAW
FKDQJHPHQW VRFELDO /H 6RLU

+XGRQ S ULR USLRAEOW X [ H OGOHIM- W HHRQ R P L BXORRXQ LK R@H
OH FURLW 7UHQGYV

+XGRQO 30( GXUDELPREMLOLWKSBULRUGWWFWHXBRQRPLTXHV
EUX[HOORLY FDUWRJUDSKL«HV [ (FKR

+XGRO® /DP«VDYHQWHKWHWILWYHVWLEZMHRZIERAD W g R OBNM
FURZGIXQGLQJ " J/LEUH (&2

0«R@* 'HV«FRQRPUMOHXQLYHUYHNWR@WDGHYFRQRPLHEUH
(FR

O«R@* 7KBWIHRIFRQWHQX RQWHGVB VY R WRQYW V XMRF IPDHA L D
$06( 6HPLQDU <RXWXEH



0«R@* 6«LVIBHD HXUMRULVHWS «WLWHEDBHVWERBWROOHFWLYH
/ $YHQLU

2RVWHUOLQBR«ULTXH GH '"HOYDXRWGE3DWLYV

2RVWHUOLQ@NOXV«HVR\DXGHY%HD X[ $OMARR OO HMPMRUNAYVEHU
OHXU U«VHUBRLU

2RVWHUOLQHNP XV «HM\DXGHYHD X[ $®AN X[HQQBXJIX WHIRW V
QRXYHOOHVHBDXORPWNVNGLHQ GH O $UW

SLURWW&HO XL TXL D DSSULV O DQJODLY ($FKRU PLHX[ LQYHVW
SLURWW&RPPHQW OHV MHXQHYVY LQYHVWLVVHEKR VXU OHV PDU

SHLFKBUWHQWKMHIKWR2XWSPHULBMHWUHRIRWOREDXOPDQLWDULDAQ
$LG (XURSHDQ %XVLQHVYV 5HYLHZ

5DGHUPHRNGY 4XDQWHIH WUDFEkPU\SWRMO o QHHQEHWRFDQWH
/H 6RLU

SRWKHQEHWUJH&RFD &RODOOWMHOQBHNDIDVLQGVEULFRONRIHVW
XQH VWUDW«JLH ELH 9klO«FKLH}

5RWKHQE HUJ&RPPH@WRUWRDWK O P RG HG XU X Q Q LngyJ L GHW®/H
PRQWUHU XQH LPDJH IXQ HW V\PSD /[GIHOQRWUH HQVHLJQH}

SRWKHQEHMWUIHRLGHYHQ®X PLOOIGRRXURWUHPLWUUNLH)YLBGW
VDF OH SOXV FKHU DX PRQGH 57%) EH

5RWKHQEHUJHY RBAXmIURLAMULGKIPDQFLSDWINVMIXY KLBRXU T ORIL
UHSDVVDJH HVW LO PRUW" [/H 9LI

SRWKHQEHUIIHYRGWVV GHHHAR XOHIRXWTXRLD WMIR XWHWRLWXUHYV
VRQW G«VRUPDLY EODQFKHV QRLUHV RX JULVHV [/H 9LI

5RWKHQE HU J&HWP SD JPRMIPRPP H @ GWH QG\HA« G X IGIHE R X Y HD X |
FOLHQW{FKR

SRWKHQEHUJHIGGMHYLHQ@AM OJLBRHNUTOREDUTXPNVVHQXWD D
QRVWDOJLH GHV DQQ«HYV / (FKR

7TRPD &H IRER RX OD SHXU GH SUHQGHHKBHY G«FLVLRQV



7RPD &m 3RXUTXRL WX W «QHUYHV } 8Q SRGFDVW $)0' $)0°
7RPD & LYHUVLW« XQ LG«DO ¢ GLVWDQFH /D /LEUH

7TRPD& :K\' GRH(- IHH®WSW\7KHGHFRXSEBLIGIFWKHEQPXVWHG
SRGFDVW

S9HUPH\OHQHV GLIILFXOW«V GX VHFWHXU GH O DPHXEOHPHQV
S9HUPH\OHGQGBDUOH\ 'DYLGVRQ ELHQWfW SOXV FKa2UH" 7«0« 09

9HUPH\OHQHFRYGWD B D VWD O D WIDOOML OLDH WP H@GHI R U D5'7 % )
~QIR

9HUPH\O'HQ& KRFRGBWLHY H QWL UD® LMY D P EBISUIGHOB LV WD FKH
57%) /D 8QH -7

QHUPH\OH@XJPHQWBWILR QM ULHPRH® SDERXWHIDVVDIHUV"
57%) —QIR -7

S9HUPH\OHQ tPSDFW «FRQRPLH GHV IHVWLYDOV /DEHO«FR 1

9HUPH\O'HQ&RUDTXBURIOWMH T XL CWRWROH) HSWE HSLJIHRQ
57%)

S9HUPH\OH®EYH *DXFKH ¢ &KDUOHURL HVW ¢ YHQGUH 57%) -

9HUPH\OH Q7 UD YB®HOX LY\R L& H\WU D Q\GIF W HERQVF H LB@O/D « IR U P H
/H 6RLU

35,=(6 $: $5' 6
2UIXQHQHGBWVKI(17;:;9-&RQIHUHQFHHFHLWKSBUHV W L Y RXW
'RFWRBDRBSR$PDUGRWHWBK' SURSRRRBXVWDLQDEDRPWWEHV
9HQWXUH &DSLWDOLVWYV

BRQ¥ 7KH3UHVLGHOQMMWKHUG-QWH U Q DRICRE D BRORK OW X UD O
(FRQRPLFV



(',725,$/ 326,7,216

$VKWD(SLWRULDO 5HYLHZ % WNWDGEVHABIPE RBEBDQJIH
$VKWD(GLWRULDO 5HYLHZ %R-PA G RPWHIPEHNBWYD BHHY LH Z
$SVKWD(GLWRUYHDOPRDBBPEHUYQWHU Q BRAXUIREIEIEQ VXBWXGLHV
:LOH\

$VKWD(GLWRULDO 5HYLHZ WRDBK«PHPEHREDPDLWORQV

%HKUHQBGLEWRULDO % RDARXPRIPEHU 3URGXFW —-QQRYDODWLRQ O
YWHKUHQBGLEEWRULDO %RDWGVRHBEHQPHXUVKLS 76kDHRHU\ 3 UDFW!

&RUQ«HBVRFLDWH QRIDMOFFURI 3XEOLF DQG &RRBEBHDWLYH (FR!
&RUVL (GLWRUWHUQDWLRQDO 5HDLMBRRI §EBOFQRJI\

'H OHXOHPHHVWHWPEHRIWKBFLHQWRRAFLW\WHMHDPL@HYS$3
2SHQ(GLWLRQ -RXUQDOV

'RUIOHLW(@BUWRULDO % RDWUHORY{WREHVYLHU
'RUIOHLW@NVRFLDWHRBUQBO RI ODQDJHPHQW R&E( 6 XVWDLQ

'UXPHDX GHPEHU Rl 6FLHQWIROEWIRXWE HW ODQDUHPHQW 3XE
'UXPHD% OHPEHRBI6FLHQWIRDBEQWHUQDRXR@DOXEOLHFWRU
3HUIRUPDQFH O0DOQ@GHRNGMHQFH 3XEOLVKHUV

*LOOHW WHFWWRUWW KOHI/GO FROOHFWLRQV 3HDUVRQ (G
*LOOHWBWRULDO %RDIFHBHPEQGURXUQDO RI —QGR¥WIBLDO D

*O«PDLQ+BIDG (RRQRP\ ODQDJHPHQ@WHW/MHWHBOLYHUVLWDLUHV
*O«PDLQ(GLWRUORIALWLTXHY PDQDJHPHQWGLAEIORFGYV 3P3

*XWL«UUH] %L SWRFUIHHGNAM-EHURDPHEXHM@®PBYHORSBPWQRW®BLHYV
6-5

+DPHOLQ$¥VRFLDWBHMHHMVEBH O (QWBHSUHQHXULDW



+HUPHV §VVRFLDWHREBUQ@RO RI (DVW (XURSHDQ OIRPRMPHQW
+HUPHV §VVRFLDWH EGURRIPHULFDQ -RXUQDO RI6FHYPHDARS P H G
+HUPHV §VVRFLDWH RGISRRDWH 2ZQHUVKRISUNXY &R@WUBOHV
+HUPHV (GLW&RUSRUDWH *RYHUQDQFH $Q A@MMUQDWLRQDO
+HUPHV &R HGLWRQRPLFV DQG % X\WFQHQGBHYLHZ

+XGRQ VVRFLDWH Q®IDWRURI 3XEOLF &RRSHWHNLYH (FRQRF
+XGRQ %RDUG OHPEKUQDO RI % XVARQUHMMIKHWKLFV

IDELH qGLWRULDO %RDR® GHVFEHQY '« YHOR 6RIPHN) WXS«ULHXU

ODELOOD WE PEHRIWKHLWRWRDG-®WHU QB WY RRBD®P L Q LIWWWU D W
6FLHQEFHY -RXUQDOV

0«<RQ 3 {GLWRULDO %RDUF® QRPEGWLQH -RXUQDO 0'3-
0«R®@ * (GLWRWRDOBPEHUQWUHS U HQXXLUDHNW¥FR@RFYHYLHZ
.UDNRZ 8QLYHUVLW\ RI (FRQRPLFV

0«RQ3 * (GLWRGIRDMGIPEHUXURSHRXUQDGROLWEEQRP\
6FLHQFH'LUHEW

0«RQ 3 {GLWRULDO %RD3XEOHPRHEBUERJHU

OH\H@& *XHWN LWRBH FILWDOXW KW K IRAW K&ERPPRQWRXURDBRIXVLQHVYV
(WKW LQJHU

2RVWHUO.LQFBLWR BHIRIDAODGHPEHULQDQHRUL/WRBHYLHDPEULGJH
8QLYHUVLW\ 3UHVV
2RVWHUOLQEINW.RULDO % R DXOG R A RGHWHADPIHU

5\F[ JOHPEHU RI WKH $GYLVR UQMRM® WL REBHO -RXUQDO RI C

6FDL QO KBWYVRF LBWHNRYQ DORP S X W D\ RBRODMEEPQ R P HW )L FV
&06WDWLVWLFV

6FDLOOHW\V2RFLDW HF REIRPRIW U L& D/KEHRWBJIH 8QLYHUVLW\ 3UHV
6FDLOOHW\V2RFLDWHRXWLQDRURI %DQNLQJ DQG )LQDQFH
6FDLOOHWV2RFLDWHRKILQDRURI %XVLQHVV DQGRERQRIILA A AWD
6FDLOOHWV2RFLDWHRXULQDROUR | (F REER P W KI'LLRNM F W
6FDLOOHWVRFLDW H RRIRPRIW UL FM IfRRKXW @PODGHPLF
6FDLOOHW\V2RFLDWHRKILQDROURI )LOQDQFLRORBRB GEMEWB LFV
6FDLOOHWVRFLDW BW BMWWR U

6FDLOOHWV2RFLDWBWRBEMRWWLF DQDO\WLVIDQBWSSODRBB WM RC

6HNNDWSVVRFLBWMARXUGBOULFXOWRKRS®G X VAU |DW LR Q
*UX\WHU

BHNNDWSVVRFLDWHLGGWRYDVW 'HYHORDRERW - RXDQMLO/
6HNNDWGLWRULDO %RDUGXYNPBNWU(FRQRBMALF S5HYLHZ
BHNNDWGLWRULDO % R CBBHG LRHP\E HW ' « Y H OHDSUPHDRMWE IVQ



7RPD & GLWRULD®R%RDW G REFULHDIFRQLUHFW

7RPD &VVRFLDWH QGL@RWLQH

7RPD & GLWRULDOQWRINOYO®WLRQDO -RXUQD®DRHGB6RFLDO 3V\FK
7RPD &R 'LUHBWBOHFWLRQ 3V\FKRO®RLUWH R GIW 88 BF L « W «

9DQSRXFN$VYRFLDWH {G239RU DW
9DQSRXENHKHMUWLWRDVSHFLOVORAIHRSROKWEAD®MQBXNSS O\
FKDLQ GHVLI®ODW

9DQSRXFN#VVRFLDWHHFAIMARY 6FLHQFHYV

9XRQJ 4 $VVRFLDWHXBDWYWRWLHY 6RFLDO 6FLHQBPMWERBRRPXQL
9XRQJ 4 GGLWRULDO %RDMGRPHPEMHBFLHQFH (GLWLQJ

9XRQ4 + (GLWRMWRDO®GPEHURXU@®DILVNQGLQDQBPDR®JIJHPHQW
0'3-

9XRQJ 4 ¢GLWRULDO %RDBWR POIREWWQG 3HUVSHFWL%S8V LQ 0
9XRQJ 4 G(GLWRULDO % R DBUFG HPQVR EIHLED \WDXAUH




0$1$*(0(1752/(,1(;7(51$/ 1(7: 25.6

%HKUHQWRQIHUH@FEBIUGSFLHQWRRFELWWRIH3'0&-QQR Y DDMLR Q
3URGXFW 'HYHORSPHQW ODQDJHPHQW &RQIHUHQFH

'‘DOGBMHOOHIULQDHF W PRWK&H Q WRHWQWHUGLVFWIGCIL@WRIQRPLFV
3V\FKRORJ\ DQG 6RFLDO 6FLHQFHV &-6(36

'LVVDX[] &RRUGLROWRM JILWBPORDWFBEHEOHQVWLUWRMWRQRPLF
UHIRUPYV

'LVVDX] &RPPXQLPD\QDJIJRU5$0-&&GHVHDB¥YRF L DRAQORQ@ HW D U\
~QQRYDWLRQ DQG FRPPXQLW\ DQG FRPSOHPHQWDU\ &XUUHQ

'RUIOHLYW @HWD L URMPKER D RGBS L UH FRUR KIMD Y HV VERIRQ IVQ\F X Q D
$* SHIJHQVEXUJ

'RUIOHLW Q&KDLUPDIQKS$IXGLWERPP LW R/INHK %R D WB® LY HUR LW\
S5HIJHQVEXUJ

'UXPDXP &R &KDLUPIZRUNVKRIWUDVWBDIDFIHP HRIW 3$ *($3
&RQIHUHQFHYV RUJDQL]HG E\ WKH —~-QWHUQDWLRQDO —QVWLW:

*O«PDI3Q OHPEHRI5-8(66-QWHU X Q RQWNUAARGKR F LD/ ROLGD UL W\
HFRQRP\

+HUPHV 3AWHVLGHQWQRNHUKH WLRQDO &RUSRUDWH *RYHUQDQF
+HUPHV %RDUG PHPEH®HRQMIXH &RUSRUDWH )LQDQFH 1HWZRL
+HUPHIV OHPEHRIWKH:2 FRPPLWWDBDBO XBWRQRVDWNKE: 2SHQ
&RPSHWLWLRQ (FRQRPLPWD WDIHGIY R QMQAH VV

+XGRQ &KDLU RIRMKHG RI )LQDQFH :DWFK
.KURX)] ‘RUOBDOQNRXSRQWULEWRMKHHYLREZLQIUDVWUXRWXUH

GHYHORBRRQW WRUWRFBRGXQLVEDVHRBQILH@MEVHDGRKLQJ
PRQWKYV



IDFURL[$SSRLQWHG PHPEBWLRIQWIOH&ERXQFLO)RD®®HYHUVLWLFE

ODELOOD BR FKDBMWIXGEURXBE@XEOLFQDJHP HD@Wo U D Q GRIGWIK H
(XURSHDQ 1HWZRUN IRU 3XEOLF $GPLQLVWUDWLRQ (13%

ODWWLMWR FKRLWKHJHQFK VSHDWDEMW KHKURSHDRXIRBXEOLF
$GPLQLVWUDWLRQ (*3$ --%6

O«RQ 3 BUHVLGKBRMWLRW« UR\DOH G «FRQRPLH SROLWLTXH GH

2RVWHUOLQ@RNFKRIWKWRDUWG$06FKHQWHU Q BWMRONBEIWX GLHV
$VVRFLDWLRQ

SLURWWBHHPEHU RI WKREBDWGRQ %HUQKHLP

6]DIDU] JRXQGLQJ OBMPEMNWH IRU (XURSHDQ 5HVHDUFK LQ OLF

7TRPE &R 'LUHRWRUW ELIQWHW 8 Q L Yhiil W R ENNINE UYH USULANY +OHLWU
GLVFULPLQDWLRQV HW SURSHRXBRLRXO DIQFOXVLRQ }

9DQSRXRENHOHFWHR® BEPEHRI(8520$ (XURSHBYHDWRMRFLRWLRQ
2SHUDWLRQV PDQDJHPHQW
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%HKUHQMUDEBKDEBUSRWBIWWXYQWUHSUH QH R B\KILSIHRG\H O
" QQRYDWLRERXIDWEHRI 3URGXFW —-QQRYDWLRQ 0B@BIHPHQW

'DOOIHOOHJIULRIVHDYFRORD 1L &$5( HQAWSQL Y HURIOWDO D QR
%RFFRQL

‘DO GBI OOHJUISGIN HDHFEKOREA (68 HQWRIIXUR S 18 VX GEBIVY H LR L W\
OLODQR %LFRFFD

'H OHXOHPHHVWHHIVHDUFK $V¥RFHSOWHHUVLW« GH 6WUDVERXL
'H OHXOHPHHVWH®VVRFLBOWRB( 6NLOQRZOH®IHRUJIJDQLVDWLRQI
SHUIRUPDQFH 8QLYHUVLW\ RI 2[IRUG

'H OHXOHPHHMVWHWHPEHW?2'(51-7$606+ ODLVEBRWFLHQBHYV

O +RPPAHUXVVHOV 8/%
'"HOHXOHPHHVWHSHUWRBHVHDSBRMNEWNVWWRERXQGDWLRQ
6-7( 8/1§QLYHUVLW« /LOOH 1RUG (XURSH

'H OHXOHPHHVWHUSHUWLR/UW6:* 9LHUWHOM D BWUS/H]K DIOD/E
'LUWVFKDIWVIJHVFKLFKWH

'H OHXOHPHHVWBIWH-VLGHQR RU«WKHGHY DPLVY GHV %LEOLRWK:?



'LSLHBUDHPEHRIWKHQWH U Q WV R BLODBMY REW X B MW K&RPPRQV
-$6&

'LVVDX] )RXQGLMHPEHHBI5$0-&6GHVHD$¥KRFLDRQERRHWDU\
~QQRYDWLRQ DQG FRPPXQLW\ DQG FRPSOHPHQWDU\ &XUUHQ

'RUIOHLW QOIRPEHYDNXOW ! RIVKIHE X O R/I\% X V L Q HVR/Q R P IDRQ/G
ODQDJHPHQW -QIRUPDWLRQ 6\WWHPV 8QLYHUVLW\ RI 5HIJHQ\
'RUIOHLW QHHQWMDY :HEHU 3URJUDPP %D\HUQ

'RUIOHLW Q$MV RFLUDHWHI DUEKBWRIPX UR S BBIQ HDIWBKFURILQDQFH
BROYD\ %UXVVHOV 6FKRRO Rl (FRQRPLFV DQG ODQDJHPHQW
'RUIOHLWQHUHF8HRUNHU RI9QODPEWLW\ Rl 5HIHQVEXUJ
'RUIOHLWQOHPEMBWUEDQG GHU +RFKVFKXOOHKUHU 1%U %HWU
'RUIOHLWQOHPEMRFLHW)\ IRU 2SHUDWLRQV 5HVHDUFK *25
'RUIOHLWQOHPEHHUPDQ )LQDQFH $VVRFLDWLRQ '*)

*LOOHWWHVLGHQW RI&EK H DERD U G

*LOOHWHPEHU Rl WKHJBRPK GLQDQFH $VVRFLDWLRQ $))-
*LOCBHWVVRFIPHRPEHUUH)&6%5HVHDYEFER U D QLR QFGIL Y H URAL W\
BKHUEURRNH &DQDGD
*LOOKHWOHPEHRIWKKBFLHQV&RIX.G F/IDE R U D WRH U O BHIXFD W LR Q
JLOQDQFL2UH /DEH[ 5«)L

*LOOHWHPEHU RI W K&D% RWIRG ND WX |

*O«PDLQ BHPEHU RI WKH LOQWHUQDWLRQBO(¥FLHQWLILF FRXQ

*ULQ]D YHOORE%WRISDWRULR 5LEFFDUGR 5HYHOOL

*ULQ]D QHPEHUXRIRSHDQ (FRQRPLF $VVRFLDWLRQ (($

*ULQ]D QHPEHUWWDOLDQ (FRQRPLF $VVRFLDWLRQ 6—(

*ULQ]D QHPEHUWWDOLDQ 6RFLHW\ RI /DERU (FRQRPLVWV $-(/
*ULQ]D QHPEHUWWDOLDQ 6RFLHW\ RI —QGXVWULDO (FRQRPLFV
*ULQ]D QHPEHWWDOLDQ (FRQRPHWULF $VVRFLDWLRQ 6-G(
*ULQ]DOHPEHU RI $VVRFLD]LRQH $PLFL GL (FRQRPLD H 3ROLW

+HUP2Y 3URJUBRPPLWRHREHRIWKHXURSHDQDQBDD®JIJHPHQW
$VVRFLDWLRQ &RQIKEWQPH —EHDQG

-XQJ & $5(6 WUXVRHUFRRSHUDWLRQ ZLWK WKH 8QLYHUVLW« G
. KURX)] ODQDJHP H@M&/WHH WRU QKB RFDOW K R ULLQV GHH\S MRLF H
UHIRUP

. KURX] QHPEHU Rl WKH (XURSHDQ $FFRXQWLQJ $VVRFLDWLRQ

/IDELM VWLFH SHRWR1I6 LQFKDURH(FRQRPBERFLDQ&XOWXUDO
'"HYHORSPHQW 6WXGHQW $IIDLUV



/IDELH OHPEHUSRNRFLDWLRQ 76AWUYV ORQGH
IDELH OHPEHUGBRIFL«W« GHV 6FLHQFHV GHV $UWV HW GHV /HV

O«RQ 3 3UHVLGHQWREIL¥WKH UR\DOH G «FRQRPLH SROLWLTXH
O«RQ 3 ®BHPEHU RI WKH (WKLFV &RPRLWI\NUNE RILWKIRXQGDWLF

1LFRG2PH5HVHDUFK &HH@QOMWRZU IRU (FRQRPLF 6WXGLHV &(6 &
1LFRG2PH5HVHDUFK &HHQWRHZU IRU (FRQRPLFV 3ROLF\ 5HVHDUF

2RVWHUOLQHFMNEHU RI WKH (%% B-QG HVW
2RVWHUOLQHFMNEHU RI WKHLYWRDRFNLDQD

3LQHGD +HUQDQB&(6]+.JUDRM B H
3LQHGD +HUQDGGENHDUFK IK)XORIRZ2DM 16 ORQV %HOJLXP

SLURWWARDPUG PHRRBUWDO (WDXRMHOV %HOJLXP
SLURWWARDUG PHPERIQGCROWLRQ %RIHUXYR/HIO %HOJLXP
SLURWWHR 4RXQGHU6ROWBKH-PSDFW —-QVWLWXWH
SLURWWHPEHU RI WKH -WHVRM WLRBQFH 7HDP $ZDUG

5DGHUPHFNHUOBHPEHU &ROTRHDIOXBFDGHP\ RI %HOJLXP

5\F[) &R RSWHHRPEHWHPEUHRRSWHQWUEBRQRRIFXQFEBQVHLO
FHQWUDO GH BUHRQRMIWM %HOJLXP

6FDLQ@OIBWP EHRIWKG6FLHQWR XIFRIMOKHDVWHR QR P «NWBNBIWLVWLT X
$SSOLTHXHYHUVLW« G 2UO«DQV

BHNNDVWHPEH®R\DO $FDGHP\ Rl 6FLHQFHVOIRQ® FHEKQRORJLH
6HNNDWHPEHUQWHUQDWLRQDO $GYLVRU\ *URXS RQ FRPSHWL
BHNNDVWHPEHUYQWHUQDWLRQDO 'HYHORSPHESW SBYBEBDFK &HC
6HNNDWHPEH®WRDRBRGLUHFWRWKHHRUXPXUR OHGLWBUBQWOWHW X W
(FRQRPLTXHV )(0-6(

6]DIDU])RXQGLQJ OHPEHU DQOGBWHVEBGHDWNLQH $GDP )RXQGI
7RPD & HPEHU RI 6FLHQWLILB'BRIBAEHWMMWEBH RIUXVVHOV

7RPD & HPEHU RI 'LVFLSOLQDU\ &RPPLWWHH 8/% %UXVVHOV
7RPD &HPEHU Rl *HQGHU DQG 'LYHUVLW\ JURXS 8/% %UXVV

O9DQSRXFNBSHDNHU DW WKH 3KG GRKWRBDO VHPLQDU DW

SHUVWUDHWHGOVLERHEYKSGPLOQLYVWURDUERVRRVSLWDXOVVHOV
%HOJLXP

SHUVWUDHWHFHOUHFWRU DW 8/% WR $FDGHPLF 3ROLF\
SHUVWUDHWMQLVWHRIA %3UHVLGR®RFIGO® O RIXBIQGQWHUQDO
RUJDQL]DWLR




(;7(51%/ $'9,625<)81&7,216

%LRVED &R FKMIRUWKMFLHQWRPLPA W R/IMHK BIR F LB OV L BHF\D\G HP L D
&RQIHUHQFH

% LRVEDOHP EHRIWKWFLHQMRRPE WRVWKHIKURSIBBYHDWUEKIHUHQFEH
LQ OLFURILQDQFH

%LRVEDMHPEHU RI(XWKRBHDQ OLFURILQDQFH 1HWZRUN UHVHDU
%LRVEMHPEHU RI WKH IRIDSIEHLEKRRW YV

% UL20H&K DL UMRDVWKGF L HQ®R PIPAL W W.IHD Q FILWDMY W H U Q PRVUDRRQ D O
&RQIHUHQFH
%UL20UHOHPEHRIWKS$GYLVRRXREDFDPLOQGLFERI7TKRQVHLO
BFLHQWLILTXH 'HV —QGLFHV (XURQH[W
%UL2QUHOHPEHRIWKWRDDG@EBHPHWRIWKHHVHDERRRPLWWQHXLUH
(XURSH
%UL20UHBFLHQWUIHFWRUKID -5 LQDOREQVXUBBBRDGUIRBIUDP
~QVWLWXW /R X3LDW %\D FKUHDALAHJ

% UL2QHOHP EHRIW KM X UHDMNF X WEHQW L HGXW RW BOYD F K HIDDLUHLLV
YUDQFH

%UL20H OHPEHBIWKHBEDQDJHP HERWD DA GVKBFLH QB RIRFLW W HH
2EVHUYDWRLUH 'H O (SDUJQH (XURSHQQH (XURSHDQ 6DYLQJ
%UL2QUHOHPEHRIWKGSFLHQWR PLPAL WRIHAP L& HQ WRIWFRQRBRPO L F\
BWXGLHV

%UL20OH OHPEHBIWKKBRQVXOWPDWNLYMIRX % :* RIWKHNLQDQFLDO
~QQRYDWLRQ 6WDQGLQJ &RPPLWWHH )-6& RI (608$

&RUQGHOHPEHRIWKHWHUR®OLVRRDUG@ +RULIJIERQA<SURMHFEW

'LVVDX[ Y HOORZ H[SHOWEDWQ/NK@BHVWLWXWH IRU (FRQRPLF 5HIR
'LVVDX[ {SHUW DWIMWWHO (XUR $VVRFLDWLRQ
'LVVDX[ JHPEHU Rl WKH VWHHUL®D VR PPV WQWAHIHD R V

'RUIOHLW QBBXOG®YLWRRU)FHIHQV BXYID WL REKD® S L*RIQ P D Q\
6-)( :RUOG &XS &KDPSLRQ

*LOOBHWHPEHRIWKGXSHUY LWRDWEH O J)LLID Q 5 HD @ IDRHG/D UNW V
$XWKRULW\ )608$

*LOOHWHRPEHU R$GWKLWVRU\ %RDUG RI 7KH /RXYDLQ 6FKRRO 2I
*LOOHWHPEHU R{OWRKH[W —QGLFHYVY 6WHHULQJ &RPPLWWHH



*O«PDBQ-QWHUQDWEP E BRI KD VWHUU HIHS ORBIR F (PRQ RPQ G
&RPPXQLFDSQIRMUVLW\ $SEDW 20LED
*O«PDLQOBPEHU RFQYWHUQDWLRQDO 6FLHQWLILF &RPPLWWHH

.KURX)] &KDLUFROWK$FFRXQWR OB LWRIHRF BX W K R U [$WELAWWD W H
IHYHO

.KURX)] +HD®RI-QWHYSROGBWPPLWRIEHKLUHRYVSLWR&SLW §
7XUQRYHU RI OLOOLRQ

.KURX] JHDG RI —QWHUQDO $XGl/% &RPPLWWHH R

.KURX] QHPEHU Rl $GYLVRUAWRBOGHM 3URSUHW «

2RVWHUOLQHFMNE HRUIWK$G Y LVR R D JREU X. X Q \8W G D U N&H Q WRHIWUI W
ODUNHW 6WXGLHV

SLURWWHBHHPEHU RI WKH 6FLHQWLILPo&RP P+@QGCUHR K HR[IW7 KH
SLURWWS$HFPGHPLF D@VUIFDRAL W RVVHW ODQDJHPHQW
SLURWWKHRDUG OHPEHDYR+QYHVW
6FDLOOB®B/Y2VRUVKIBSUQUHDOWK ODQDJIJHPHQW

7TRPD & GYLVRU RI WKH 5HFWRU IRU WKH *BQ@&HU DQG 'LYHU\
8PED 1JR\L ODQDJLQJ 3D®¥M2QHIU RI

SHUGLQ6HQLRU $GYLVRU &R &KDLU 9 DOXHHEMZHRW LIRRP -QL W
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%BHKUHQIW OUHPUIXQHQH® 6 (6B XV W D LE@MEWHIS U HG R X W MEBP V
ILODQFH LQY HWW EUWWGHOY 7-0(6

%HKUHQUYKDIDIJBRVKHE% 6 (OHFLVIOPQ@NHWQ@JIWUHS UBTHDRN
VWDUWHG LQ 7-0(6

%HKUHQYDWKBW UD QRSN OLHFHV\DIQUB X | | L FRRQW L WWRQM\E O H
3RVW *URZWK (QWUHBDHWWHBUMKLS 7-0(6

%HKUHQVDEHRDQVMNP:6 (MDQDJHPRIQMDPHYROD QV LEAHVRDH/H Q
~QQRYDWLR®\ DR WHBW\ 7-0(6

%UXQHDXDWDFERRBRD®%6 (QVVDROQWKHIHRWMQWURGKXNVVODLQDEO!
BURGXFWV LQ DQ ([LVWL\QNDANWHXGLZRUWIROLR

%0 HCBLNQ Q®F KL O®Q QYH B\DLWWAMRW FDUBHHY/I 'LVFDREXXNRAWVUPDWLRQ
LQ /HDGHU )ROORZHUW WDADMNHIR QY KLSV

% HOIL NS E L IO H6Wo 6 (04 X HO3MRHED L WA HFKN W IGRHQDL Y HU G IRM&H V
*URXSHV OLQRVWDDMNIHE L'Q

'"HUX\WWHWGULDRQR RLO%6 (FKRDFURILQREVWD®W KM RORJIJLFDO
WUDQVLWLRQ LQ WK K \WOURBH® Q BQLRQ

*KHHUDHUWD®RVFRRPEDXWXPBR6 (D«FDQLVEPHWDQVPHWILRQ
HIIHMIVFUR « FR QR 8 HJF BSHR\O L WPLRIQX 6iW BIIQB 41S X E O LARKRIF U D W& X X H
&RQMWDUWHG LQ '8/% ($

+HUPHN 'DYLBHQBQLYHURIEWRQLQJHQD Q FLLEDHOU D O L)JIDQ\DLGRRL D O
~QFOXVLRQ DQG -QNODALWH G ULRZ W K

+HUPHY -RV2IIHUHRQLYHURIFWR QL Q ERY SR YR WHU Q D@FAD |
$YRLGDQWIDUWHG LQ

+HUPHY ODUNXWLQJIHULYHWRVLWR QL Q (KL U IRDXOELLERUSRUDW H
*RYHUQDWWBUWHG LQ

+HUPHY :HQWDRSQLYHURIFWR QIHR&RUSR VR WHU Q D QEKIL QD
VWDUWHG LQ

+XGRE@Q =RHEURH\GG6 (B«VLOIGHYBBDQLYV WL RERQRBRREHDOH
$QDO\WH GHV (QWUHSULVHYV 6RFWDOMNHGWQ@GH OHXUV 2XWLO\

+XGR® /«R5HYH®®@E (OKDWUWKIQYLURQPHPSWBWBRPSOHPHQWDU
&XUUHQRYHEHDERXWKH) YLURQP HRQ DDH X VWRUDFROQMMW D UMOH G



+XGRQ *LOOCBROBI%6 ()LQDQPEN® DWMRHRKVLBFDUERQLIQWLRQ
(XURSHDQ WWWUMAHG LQ

+XGRQ /RXLEHLHVEDB®#%G6 (0O(WK LLFW KHQ W H U VHRIIPAXLVR QCHY/G/
THFKQRORJ\ )URP &RQFHSWXDO )RXQGDW MVOVUWRIGRWPDWL

+XGRO® $QQH ODIDLGIVQEHN (QURBXVWDLWRE®HDODQDJIJHPHQW
3HUVSH¥WDUMHG LQ

+XGRQ $GULDQRLRL®%6 (FKHWDFURILQREFWDERKMFRORJILEDO
WUDQVLWLRQ LQ WKNWRURSHDQQBQLRQ

-DQVV&QADWDFRED®%6 (0(VVDROWKHIHRW-QWURGGXMWDILQDEOH
3URGXFWV LQ DQ ([LVWL\QNDANWHXGLZRUWIROLR

ODELOODUSQ]KHO®PLUMDQ8®® (07UDQVSDUBMILBRARFUDWLF
BHWWSEQVMVWIKGB SOHPHQRIPWHLIRGRIPQIRUP W LRQP@UPHQLD
*HRUJLD OROGRYD \D/QISUSWU®D LQH

ODWWLMWHLOUYLQW6 (O)HGHUDWHIBU Q DA BH DAW K3HX E ColHFF W R U
VWDUWHG LQ

0«R@B * ILFWRVUWHJIBPO® (FRQRBRIDLWILHXIG LBRFLDMYDUWHG
LQ

0«<RQ3 * -HD@DSWISEWH WX Q8%'6H(00RQHWBDRIO LIFQ GFRQRPLF
3HUIRUPDQFH $V\PPHWULF 5ROHWWRIUMHBURDO )LQDQFH

O«R@ *2ZHQOWURZEY6 (GFRZRO6RFIODG I6KD SHPRFUBWRFHYVHV
VWDUWHG LQ

2RVWHUOLQRWNLORQB%6 (H\RQGLJIL QPIPL Q $G W MH GL@/®
$UW ODUNHW | RW D&RSH G L Q

2RVWHUOLQRNOLRPPH %6 (®%H\ROBUHBQBW UHBPAW K L QINLHD J
'LV W U L ERNMRRS D@ H R QN K$JI HR 1*ORE D O L [DVMDLRYRIULQ G L U D F\
VWDUWHG LQ

3«ULOOHX{R«HEURH\B®W6 (05«VLOLGEHIDQLVDGHOR@QRPLH
6RFLDOH $QDO\VH GHV (QWUHSULVINWBHRMIID®HQY HW GH OHX]

3LURWWEDP\:LOORSR6 (QVVDRONKIHUIRUPRIFHE5DQGPSDFW
)XQGMNVDUWHG LQ

3LURWWHORUHRBFHVVPDE6 (07KHW®@HKDYL)RQD QWFW D UMM G



S5DGHUPHRNGHYXTLORQE%6 (MH\RQWGLJIL GPOCPL Q BE W K H QWL FL W\
DQ $UW ODUNHW VVRDJU &R S LIHY

5RWKHQE HUGHRRASR QN6 (6-QQRY BWLLFENY U D WAHRIZIQR) DW LR Q
~Q 3ULFLQJ &DQ -PSDFW D &RPEDQWWG RYWRP /LQH

5RWKHQEHU BHNDLIDFKWDRXQHD W KERWH QW REXG IJHKHR UR
IHXURVFLHQWLILF $SSURDFK WR BS%WLRL]WHWWIRFWBG BQRJIJUDP

5\F[) 1LFRM®MIJOLDAW®HL (VVDRYDIHBQGBURGXF WK BRWRH 9 &V
7HQXUH DQG *OR E\DWD:IDW A GQLIQ

5\F[) 7KRPDOWHQWHEGEH (DQB0216 (VVDLOYDERXERQRPDEG
OLJUDWMRBQUWHG LQ

5\F[) $OH[DQ@®UIRTXLAMWG (DQB0216 (VVDLIDERXBRQRPLFV
VWDUWHG LQ

5\F[) 5DFKBWLFKH®GEBXWDPRELQERQRPLAWHRIHVVLRBHYHOO+
“HXQHV —-VVXV GH O —-PPLJUDWLRQ VHODWRRQUWHAIYBDUFRXUV (

6FDLOOHWMXQ 6KDQ 8QLYHUVLW« GH *HQ2YH VWDUWHG LQ
6FDLOOKHWRQLL $QLVLPRY 8QLYHUVLW« GH *HQ2YH VWDUWFH
6FDLOOKWDALQ 3KLOLSSH )RUWLQ 8QLYHUVLW« GH *HQ2YH V

7EFKDNRXWHKRXLJIJRXDLOOGROKB%6 (0)LQDQRENW D RMIRHR/XVLQJ
'HFDUERQL]DWLRQ LQ VWRSMBPG BQWLHV

TRMHURZK«U2%HD VW6I%4H6 (O5HSRUWMHE&G HKD Y ISRYVZGWRD[DWLRQ
VWDUWHG LQ '8/%($

7RMHURZXVWERQHOG6%B (3QDOGHD —PSGAWRXYHOOMNRGHYV
7UDYBGDQWQORQGGH7 UD YPIEQ LBEXOHELHQ +WADMD QWHQW B EM
WUDYDLOMHXWMG LQ '8/% ($

7RMHURZXLGD]D(VWRE®6 (BW XGRGLW D E UOEWBR QR P I+ O W K
(FRQRPYBWWDUWHG LQ '8/% ($

TRMHURED[LPHRQWDE®H (07/URMW DMXO B HODW QRRBWHR FHBGWHXV
5«JLRQDOLVDWLRQ HW "83W@VHV 3XEOLTXHV

7RMHURZHQMDPHIPBIU6®W® ()L QG MQ3IHUIHESNO R\PHQW VP DWFEK
8QHPSOR\PHQW DQG 2FFXSDWLRYW® UWBIGQLQJ 3URJUDPYV



7TRMHUREZDULQUIDVWRG6 (BWXGRENVVDELMWKN\UDQBHKDELOLWDWI
SURJUDPPHYV LQ WKH )LHOGV RI /DERXWDMNWHGHDIDWK (FRQRP

7TRPD& $SELIBIOY W6 (4 XHCOGRKD LWAHFKNW GRQDLY HU G RW®&H V
*URXSHV OLQRYWDDUWHGE LQ

7TRPD &HOLD OHQVLWLHUL *KHQW 8QLYHUVLW\
7TRPD &RVHSK OXPEDQ]D 6%6 (0 &(6&83 VWDUWHG LQ

7TRPD&% -XO2ZPHUGI®Y (ODQDILRQYHUDIOWOQFOXVYHRIY\FKRORJLFD (
SHUVSHPMWD/WMHWHG LQ

7RPD& OLQJ\DTRQJI6%6 (0—QWHBQRPRWRAWRPNHUQBPOUXLWPHQW
~QIOXHQFHV RQ 3HUFHLYHG 6XLWDELOLW\ RYWUDQRUWIGNLE V IR

7TRPR <LQZHRQ8%6 (0(-3ROLFWHADWWUHRBHYVLVVWHQ®HB W LWRH
-PSD¥WDUWHG LQ

9DQSRXKNHDEULBDHURY% 6 (RLUFXPRPYRPQG6XSSEOKDLQWDUWHG
LQ 7-0(6

IDQSRXENIRKDPPDGVFKHKIFKDF %6 (OHVLJQHML AHMARVURIV
&RSH ZLWK 6XSSO\\&WWDUWY B GVINY 7-0(6

9DQSRXFKHS5DKPD@PDQL\D®%6 (06XSS@AKDLRQG2SHUDWLRQV
ODQDJHPN@WUWHG LQ 7-0(6

9IDQSRXENMHRQLEDBDPGE%6 (FUDGROBRRFINY6EXSSEOKDQEHVLOLHQFH
LQVKHHG 7HEKFWRUGHQERWKS6 $6($1DQGVK(E VWDUMMHG
7-0(6

SHUZLBS<RXQWRXWDNEKREIMWHWVYLIUDKQEUMXIEOWHFKHIGFK&
(PSORWDUWHG LQ

9HUZLPS .KDGLMIORXWDRXB#®BO(0(VVDGE (YD O X BBW-LARSIDEFNN
3URJUDPPH OLQ $MOLNL G $SSXL ¢ OWDWWHGSUHQHXULDW )«

9HUVWUDDHWHBO®JID B (DDQDJ(QURPNERPSORUOBOXOWL

IHYBW XBUH+RZ2UJDQL]|DWRR@MYU HDOWM WD LOQDERER G ORVERP
ODQDJLQJ (VWDWWHG LQ



"()(1' (" 7+(6(6 %<683(59,625

+XGRQ $QIOLFL®LHBEIG6 (P HKDY IDRUIDM DJHEKD Q MARZDUG V
6XVWDLQDEOH 'HYHORSPHQWHLBQVKHRYR R EWSREW H P

+XGRQ 5LFFDUR\RB %6 (&LUFXORQRBUDF WLV W WE-HRW R U
$VVHVVLQJ (8 3ROLFLHV ORWLYDWQR B QG SWHRDKWU7RRO

5\F[) 1LFR®™DOLDAYWSHL (TVVDRWYDIHVNQGBURGXFWKMERWRH9&V
7THQXUH DQG *OREBOH@WPR@I-DQXDU\

IDQSRXFNH/LVEXDQ6%6 (0(QKDQFERVWDL@GREOE®WLQYURP
SULRULWLYVDWLRKI MR B HE® YOBU \

9HUZLMS -HVVISQMRX 6 (0-Q VW LWOW P RQMDXO/ H KKRHKOKED YLRE
*HQGHU (YLGHQFH IURP &RORPHEQUHDRG PHEWXDE L




$SER\LWXQJL\SBI5{6%& &'

$OYHV7$IDFKLQJ $VVLVWDQW 6%6 (0 8/%

$PDQL\DQOL QL $5&

$PLUMDQ\D)S (% +

$\]D (VWRSDH1$0- DQG 7HDFKLQJ $VVLVWDQW

% DVW LS (B +

%HKUHQMBYH &DOO IURP )156 ')* 7-0(6

%LRVED &RPSHWIBWLEWXGHQWVKEBQE5& 6*66WHBWXKGHQWVKL:
~QYHVWWIHAQ QW LRIOWE BB PBRO ) EQ D QRLILE PQEM Q WBO O WK
RKRXGEXQA@NKBH 'XULRKIR9—' 3DQGHPYEGHIQR®D QHAVRBLWK
*6%6 63-58 6HSWHPEHU $XIXVW

%RXWDNKQII V8 <

%URZQ 2ZHDFKLQJ $VVLVWDQW

% UXQHD % @F RO ODE RIUIDMWAIKRDO O RRRY HU Q PHLQMW LB UK Q HIDQ
&KDUJH RI WKH 'DWD $QDO\VLV IRU WKH %DURPaWUH GH O (

&DUOLMI6+ )156
&LFDWUHPWHRHGRIPQIRUPD'WPROUDR® KM YLURQPRE@SLULFDO
6W XMW KHVDR@DYG-'( YJLQDQEMBKHVDOLQ RVRNSQ LY H UWKHWR X J K
WKH 3URJUDP 35-1 3155

'HEURH\HBULYDWH %HOJLDQ )LQDQFLQJ :DOORQLD
'HMDUGL L 56

'LSLHWUI5HW K L BNHLGDII R LFDUOR D BIQH. J L WIR® ®NR H D KL UFFIXU
(FRQRMRHDERMVRAD UGLPKQGLQUDVPXXURSHIRPPLVVLRQ

WR 3UHVHQW

'LSLHWULSOLPHQWRUVWDRBWRG2OH\RQRPLTHOHWHU IXWLXRL"
&RPPHQW" 3RXXJPBERQRJ 9LOOH GH %UX[HOOHYV WR 3UHVH

'LSLHWULKFRQRPXKHDECQHKHDYDLEBBHROMRPPDWERMUIPYXIMQGLQJ
$FDG«PLH GH 5HFKHUFKH HW G (QVHLIJQHPHQW VXS«ULHXU ¢



'LSLHYBUGXVWDLGDHORSPRRNVW 3URIRBRPSD QIKHRV:KDWRZ"
K\" 6XV6RF(QWQGLQ%%5%$-HAH %HOJIJLPRYVHDUSFKWLROHKURXJIK
- QWHUGLVFLSOLQDU\ 1THWZRUNV %HOJLXP WR 3UHVHQW

'XSRQW76HDFKLQJ $VVLVWDQW 6%6 (0 8/%
(O ORXWDRXDS(® .

JRQWDDQBHVHDSFKHHPHQWQERPPXQLWHADFKSQV LV WOXGN QJ
DW 80216

*O«PDBQ)RVWHUQOO® XORKIHO LZW MH/FLODGURFURZSESRUWXQRWLHYV
3XEOAFFLBDQNLQUD QR GHUKHIHQBRZQVKRBUWQHEBUKGE W
0XQLFLGHDQWHY® 3*2S O XWKEX VWDIRBHJILR®IHN RI% D Q T&EH
YUDQFH

*O«PDLXQ 1DWLRQD®@ XD WILWR«UHIQ UDQPHRXWKBRFLR 3ROLWLF
([SHULPHQWMHVILRQFRIUBRKYPHXGUH RQIXNHU«H7=&/'ERWR WKH
(7=&/'")XQGMQGRU$5(6 YWHHQFEKLQLVRIUDERXTZR5HW HDUFHKSRUWV
XQGHU WKH &RRUGLQDWLRQ IURP 'U 1 ORQFHO

*ULQJD *XWLHUUHWRSVVRFLDB@¥HEY W LIDWSRD VE K IQQ WRD O H
35-13URJHGBNIEH GABLOHYBQWHUHM|VRQD®WBQGR OLQLVWHUR
GHOO 8QLWGIHM®MQB/MKUFES SHVHDIBERMAKMDQNEDBEWRBL QX H
&KDOOH®RIHMOLPDWH &KHRZIHHZ )URQWLIHUODFKLQHMDUQLQJ
(FRQRPH\DQIBRWD W IS\DV@LHFOUSW KHG HQ W L | DRI OMJHP R@W H G L W
DQRSHUDWBRYEBOLQFLERYE VW LE B WRAW RSEHMEHSWHPEHU
3UHVHQW

+HQVPDQ@V )156)XQGLQJ IRUNVKBHVHD BIRMHAWRUL]LQJ
OXOWLQDWLRQDOV *UDQG 6WUDWHJI\ ZRUN

+HUPHYV 3HHUDUQRQGFFHWRLQDQEHD® LEIPW Q ENEKHDWLRQDO
1DWXBBDOHQRKQGDWLRQ& OLQLVRIYG XFDWRIRELQ B R LAWY K
/LOQ\DQJ /L DQG 5REHUW /HQVLQN

+HUPHY )156 )XQGLQJ IRUWKIBHVHD BRMRMHKWRUL]LQJ
OXOWLQDWLRQDOV *UDQG 6WUDWHJ\ :RUN

+HUPHY 2WWRHQVWHWGLV URJIH VAUPDUBWK HP&R S H Q K D4 K QL \DV
6FKRRO &%6

-QJDUGL6FKRODUVBKENVS DUFKERQ WU DFN O/ONWR XK D LLQ(UURU
ODQDIJHPHQW



-RDFKDLQ(#-55 -QQRYLULV &R &UHDWLRQ 3URMHEW

.DKDQ 1 (73 $VVLVWDQW LQ ODUNHWLQJ DQG (73 $VVLVWI
.DRPED OXWXPEDLQBQFHPHQW %HOJH )RQGDWLRQ %HOJH
.DVKHI /662

/D *LRLD)BQDQFHPHQW %HOJH )RQGDWLRQ %HOJH

IDFURL))UHQBKRVHDBFKQFA(&+12)-506 HXURODILME@GDUJH
SROH 3DUWLFLSDQW ODUFK JHEUXDU\

IDFURL)JUHQBEKVHD®FHKQR\2/(&2::—3ROLWERQRRI:RUO:G U-—
HXURLWK)UDQFRQW® &KDXYHWO&R 30DUFK O0DUFK

JLIDWR-Q$0-

ODELOO®D B® UDVBBUWQHBENWIZSWKSQ LY H UV EWd6 UX[HDQIGV

WKBQLYHUGHMDXVDQRHVKURFRELDWUWW GKQUYHURLIXVDQQH

6ZLW]HUODQG

ODELOODUG *UDQWRP$5(6 $FDG«PGHI 5HFKHURKM
G (QVHLIJIQHPHQW 6XS«ULHXU IRU D PRQWK 3RVWGRF 3RVLYV

ODXUR ¥HDFKLQJ $VVLVWDQW

0«RQ3 * 7HVWMWXIHWHUPLQRIQWWD WERQF HS WLR@WYX \L\GW K H
(XURSHRBQW WDQNQ7LPHRI$FFHOHUD@IOPMWVYR@EDQGRPL]HG
&RQWURUQBE®YZR(XURSHORX QW UUBQWRPNKHDW L R% D ORI
%HOJLXP HXUR

OH\HU 8UX[HOOHV (QYLURQQHPHQW 6WXG\ RQ (QHUJ\ &RPPX

OH\HW & (5$&6RFLDRSDFRMYODQHWBNXNOQ GDIIHVIWMRHOJILXRP
FROODERUDWLRQ ZLWK &OLPDFW DQG 5DPEROO

OH\HB 6:/ &(+' ([ DQWDOXDRMEBRSRVRBYVW U XBHPMBW K H
'HYHORSPHQW DQG )LQDQFLQJ RI 3XEOLF +RXVLQJ LQ :DOOR

OH\HW :-1*6 D6RFLOEHOFXUA\WWHRURRGG66)IRWBWXG HQQW/No
6FLHQWLILF 6 XSSRUW IRU WKH 1RQ 3URILW 2UJDQLVDWLRQ



OH\HU6 )LUWWVEVVHVVPBEHYWHMFRQRP\ )LQDQBRXV 7 WIFLHWV D

$FDGHOPHDWKRUS/RL & ((BRD —& ("' JLQDQFHXU
&(5%& %XGJIHW & ((6( HXUR

OH\HWB 3UHSDURWLRRFQOMLP BWHEQM¥HO JLKPXV 7UD L WHIGHP LF
OHQWKRUS/MA B ((IRU5-120-&6 JLQDQFBXU
%XGIHW & ((6( HXUR

OH\HUG6 /2*26 5(6 8&/RXYDLIGYXSHU 3RVLBALIRYD B S D FHW
$SUFKLWHHEWOWLW BWLQW /RXLV8+B—8&( (6 (
JLODQFHXU 5%& -QQRYLULV %XGJHW &((6( HXUR

OH\HB %DURP2GHDIIBU«FDWLOMKL TXH &5(688/% & ((6QDUV
0ODUV JLOQODQFHXU )RQGDWLRQ 5RL %DXGRXLQ %XGJHW

OH\HW 5(129 528( 5%' &ROOIHMERXH+DELWBBDUWLFLSDWLR
%528DH5HVROL® $SUFKLWHBWHMHRXYDLQ /B&% & ((6
JLODQFB Y@ UKOGBYLURQQHBHQRIDEG J&(WS (
HXUR
2EHUOL-QQRYLULV
2UJXQ BHQHIQRYLULV

AXRLGEDFK&5($FDGHP KD WDOPOQWLWRWBHRG D DRKSGYDQFHG
BWXGLHV

5DGHUPHFNHUY5% )56 3RVWGRFWRUDO 5HVHDUFKHU

SHLFKBUMWHUSRBRIFLHW.\*UD QW &+ )1 R W K$HU R M%l & MHXEG
JLQDQFH DV WKH .H\ WR 6XVWDLQDELOLW\ OHG &RUSRUDWH

S5HYHOGRQOWUDW 'RFWRUDO 6S«FLILTXH 1RUPDOLHQ &'61 (1
5LVFKHKFKL )DW\D560

5\F[) -DQXDU\ 'HFHPEHU 5H/ HD UFRKQW ZDWWKH O JYLHD@H UD O
6FLHQBROWHNFPH(/63RQ7KIDDERWNHWD G Y D QRVDLMAL JH QWK
DOLJUDWARRNJURX@BHDVXUWNQEBODLOIQBHPHG\L/GO-( -RLQW

S U R MAHLPABKWV LOWIIH BWY L Y H RVLKMHQ WY BDU[8QLYH BQIWRHU BB G
0«ODQRDUDDLYHRICRQV5HVHDBBRIUDPRHOJEBQHDBFWLRQ
WKURXJK —QWHUGLVFLSOLQDU\ 1HWZRUNV %5%$-1 %( % X G

6FDLCOHMWVHDBYFRMHEWNG61)DWHOQWWRIDO\WBKRGBWQHOV



6HQWHUBHMOVSR /DPLH %UDLQ
6ROH 8/% :RUN &RQWUDFW

6RPPH 17HDFKLQJ $VVLVWDQW
6RQJ &6& )156 :%- 6FKRODUVKLS
6WLFKHOEBXW65

7DQJ ¥5(6+

TRMHUR2LQGLWHKBHUIHPWOR\PHQ@WLYVPDWHRXHPSOR\PBXBW
2FFXSDWLRQDO 7UDLQLQJ 3URJUDPV )156 3'5 5HVHDUFK *UCL

TRMHURZPSURY.HQD EBDMRUNHVLI GYDOXDRVMLRWHMWUDWHJILHYV
)156 3K' 5HVHDUFK *UDQW - &DUOLHU

7RPD& -QQRY$B5S0VIBKG*UD QRWKBURMHFOW 1% UXSVHXRORJILFD
&KDO O ROLUHWUD QWO F O XARMRLEQHNX VY HOVQL]DWILWRMLBDHUOLQ
$FWLULV 'LYHUVLW\ 6HUYLFH

7RPE OLQL RUAKHIRMHFWU VHWAXQRWEBHSQGHWD QGLYGIU VLW
'"HFRXSOLQJ LQ 2UBWQUWMWQLRPWH -DQXDU\ (QG 'DWH -Dt

7RPD& * 3URMHEWKLWELY HU WMV « Q F ODXWIHR@H ¥Q LY H U VXLQWk V
'«PDUFERPSDUMMWRYRDWILYWKD QBDEB QLY H US/HD\W @ W U H.0D® D
)DQLNR 8QLYHUVLW« GH *HQ2aYH

7RPD & FWLRQV %ODQFKHV OLQL $UF )XOOEULJKW

7RQJ 06FKRODUVKLS IURP WKH 8/% 'RFWRUDO &RRSHUDWLRQ
9DQSRXFNHE6 0-6 )(5

9DQSRXFNBURMHFW %ODQFKH

9DQVQLFN $:036

‘HVWHUJUKBESLUDQW )156

'RLQVND) 156



ODQDJHUV 6%6 (0 8/%

SURIUDQORLYV 50lBHFWRU BQ®KBHBLQH -60KRNYHI\QD U\

2EMHFWLYH

7KHRFWRBBPIORRODQDJIJHPHOUWHQVWHWSMRL EWWKS/% 6ROYD\
%UXV\6IFE@RRIOFRQRPDRVDQDJHP H@K8V L2JH (& L2JH6FKRRID
ODQDJHP HDQM®/ K30216 :DURFT&KRK RRI® X V L QIHYGF R Q R P LLFLWP V
WRIITHULIJROHYWODLQIQRBFRUGZQWMKPRV®HPD QGLQWHUQDWLRQ
VWDQGPBRBELQRDVWRUWNKHR DQH\HW K RIGQ/Q R Y DRVULLRML K DON L Q J
JURXS ZRUN DQG SHUVRQDO DSSURDFK

7KISURJUDRRRUJDQIDUBXRIHQHISDOQ F WSKEH H D VRIRIO X@ Q
LQF UH D VIGRIDD OZRMWGIBVD S S O WHRE KMD UL RXNORBINPDQDJHPHQW
VW U D WIHYID QFFIHU N H WBLUQRIG X F WQ RRQU P DWW VR/GIRV I D Q L ] IKX PR @
UHVRXUFHV HWF

3URJUDPPH FRQWHQW

7KHSURJUDPIPVELOL Q J)UH®M FK (Q DALWKY HSW LR W.RVQWHUQDWLR Q
RSHQQPMAFLHQW[FIHP OB GRI) QR Y DODWZRIQDO/S XEOLF WA M QWLILF
MR XU QKXW LR BRLVQ\W H U Q IRVE HRY@RW Y UN H G D U VOIDEKUHVHD UFK
FROOD E R WD WIKR Q WIIRLLGOLLIQ V W L WX YWALEROWK BIQ L Y H UR/ILBWD WU LV
3DQWKHRQ BRUERQQH

TKHGRFWRWUIDA QUKRJIJUD P HHUBE\GNV K&/ % WK&/L2JBQ GW K802 16
PHHWWHYVHQMRIDO®LWIRONFLD O IDQ®Q R JURMWN DRQE O HIGDH
JOREDO HFRQRP\ —-W LV )156 DSSURYHG

~WRPSULWHINY FRUARXUULF>XQARPMBW VVXUDQIQLIRWMNLEOVH
HQFRXUDND®ZOHBBR Q& RFW RUMDOG HIWFRPSDULRRRRGHOV
UHVHDUORKVWLR@®PHWKREGVD VSHFLDOLSDWIBRPPRPSULVLQJ
DGYDQFBGVURWKHPHERBUNVKRGM FRIWKWLPDQ@JHPHQWHDYV
LQW H U Q DNULCRBRIE Y H O R S PLHUDMDRHBG F F R X Q WQ [RIU P DWY V. VG P V
VXSSPOKDP@PQDJHPBPQWDQDJHPHRWQWLVIEWKRBNU N H WD QGE]
VWUDWHJ\ KXPDQ UHVRXUFHV DQG RUJDQL]DWLRQ LQQRYDV



7TKISURJUDRPADQDJBEGDG6FLHQWRPIPAH WRVHGH SRIUHSUHVHQWDWL
IURP HDFK XQLYHUVLW\

8/L2JH 3YRKZLQ —~WQYRROURULH /DPEHUW
80216 3URKDQWDO 6FRQEHBURIDQLH 9IROTUDHRNHVSHUVRQ

8/% 3URIDQORLVBOR 3BWKHULQH -DQVVHQ

7KH 'RFWRUDO 3URJUDPPH

7KHRFWRBDBJUDPRHWKIE%6 (DDOVIRLPWRSURPRWHWHUQDWLRQ
FROODERURQDWORRRYWUAQRZGHWR I HV\HRAWD E O M\RKIIW D Q G
HQFRXUDJLQJ VWD\V Rl GRFWRUDO VWXGHQWY LQ RWKHU XQ

-Q WK RFWRSDRIUIKDGD WRWRIO HQUROWDWWEBGHQWYV
LQFOXGLQJ LQ GRFWRUDO WUDLQLQJ

7KHRFWRUBDAJUDPRHWKIE%6 (0DOVIRLPWRSURPRWMWHUQDWLRQ
FROODERUDWORGRYWUE DR ZGHR | HVVHRUIWD E O MRKLERM D Q G
HOQFRXUDJLQJ VWD\V Rl GRFWRUDO VWXGHQWY LQ RWKHU XQ
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