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'H DUBURXGSUHVMEW $QQXDHSRRMRPHQUQLWLDRUNGIGHU
“XVWLFH RURPHQUQLWHNWLWKDRXYVWMDIQGR QVXONRMMKML U
H[FHOOHQW ZRUN DQG FRPPLWPHQW WR WKH RUJDQLVDWLRQ

'H ZRXOO VR WIR[SUHRXDS S UH F MWORMBLER@O H DSIXHIW Q)G R Q WV
ZHOOLQGLYDGRM®R Q\PRRQW ULEKRYRIYR XWHFEX DR UINQ 8D G H
DQRWKHU LPSDFWIXO \HDU
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' HDU) UHQGV 3 DEHY DQG 6 XSSRWMY

$ PXG@WGH R HP RIRQV DQG DFKIHYHP HQN KDYH FRBUHG 6\WSSIQ) IQR WH WRBI R
([HPAH ' IBHARUIQ $ SUCZ DV D P RP HQAR' SURIRXQG UHVSRQUELDY DQG KRQRUIRUP H  RITHWY
\WH RSSRUNQWY R FRQIXH EXI@IQ) RQ WH : RP HQV &DXFXV IRU* HQGHU - XIFH YMRQ R D
JHQGHUMWIZ R 1Q DQG \WURXI K \KH ©Z

7KV \ HDU WH VKDGRZV FDWVE\ \WH IXOVFD®! Z DU IQ 8 NIDIGH KDYH EHHQ SDMEXOW® DN
KUKOD KW WH SHYDVYH MXH R VH XDOYIRBIGFH 1Q FRQ@W 7KH WRUHV R VXIIHIQ) DQG
UHVIOHQRH KDYH JDODQ] HG RXU FRP P W HQMR P DNQJ D GUIHHQRH WURXIK RXU FRQIOXHG
FRODERIDIRQ Z MW RXUS NUDIQIDQ SDUEHUS / $*  \WH 8 NUDIQIDQ/ HIDCB GYIVRY * URXS R IP SURYH
DFFHW \R MWMFH | RUFRQ GPABHOWG VH XDOYIRBIGRH VXUYLYRWY

$ VJQUEDQAP LBMRQH R ZDV \WH FX@ IQDIRQ R R \ HDY RI WRWRXV 1Q GHS\WW UHVHDUFK
DQG DGYRFDR IRPXMQI RQ - XAFIDGH SSURDFKHV R 6 H XDADQG * HQGHUYDVHG &UP HV 6* %8 DW
\WH , QMIDVRQDOS. UP LQDOS RXW,&& 7KLY HQGHDYRU HQUEKHG B\ GVFXWIRQV Z MW D VSHRARKP

R SIDAMRCHY IQFOGQ) ,&& MGIHV XQWHEIG FXFIDOIQUWIKW 2 XU IIQAQIV DGYRFDW IRUD

MGEFDY WDWHHY WURXJK DQ DQINAVAUP ICDWRQ BV HP EWDALQ) IQMYHRAIRQDON EH RQG WH
VIQIXOU IRFXV RQ JHQGHU : H KDYH FD@IG IRUWH DERSWRQ R P RW IGFOMYH OQIXDIH \WH

DANQRZ BIGJ P HQAR \WH DJJ DYDY FUFXP VWBGRHV R 6* %8 FKDUHV DQG D MUVSUXGHQRH WDW
I\ ERW HMIBEQ/KHG DQG SURT UAMLYHD DD QHG Z W BHBIYDQWKXP DQ U KW OZ

2 XU GHAFDIRQ R JHQGHU IQFOMYIW [Q SRIR\  GHYHBSP HOADQG [P SBP HQBMRQ KDV NHSWXV
HQDIHG ZIW ,&& UHSUMVHODMYHY GIYIQ) IRZ DG WH DIHQED IRUD P RUH HTXMUE®! MFEH

VI VIMP 7KLY Z RUN XQGHWFRUAV RXUEHMH 1Q SRIFIHV WDWHVSHPADQG SIRMPAHYHY LQEYIGKDY
QAIQW

$V ZH NS IOR ZH\BNH Z W XV \WH SIRRXQAQI® WZ DEQ) VSIUMR FRIERIMRQ \WDW
GHIGHY RXUMBIT - SDUZHY GRQRWY DQG \WH FRP P XQMHV Z H VHHN R VHUYH

: W KHDUNVAOW UDWXGH DQG UHQHZ HG GHWMUP LODWRQ

B 98101 %
o
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$ JHQGHU MW ZR@G 1Q ZKFK WHH IV 2 XUP MRQ IV \R HQUXUH \WDWUXILYRWY KDYH DFFHW
DFFRXQEELDNV IRU 6* %& DQG HTXDOW 1Q DQG R MAFH DGODQAQ) JHQGHU MWFH ZRWOZ IGH
WUIRXIK \WH @Z \KURXJ K Bl DADGYRADR DQG \WWH FUHDMRQ Rl VXSSRMYH

QHEZRW : H DU FRPP WG \R D SUDPWFH WDWLY
VHOUMYH R VXUVYRWY FHQIMUHG RQ KXP DQ GHHGY DQG

LQOMYHPIRCDAQ W DSSURDFK
9%$/8(667%7(0(17

© RPHQV ,QUDIYHV IV GHAFDWG \R DFKIHYIQ) JHQGHU HTXDOV ZRPHQY KXPDQ WKW DQG
IQMIODIRQDOMAFH : H ZRUIN \R HQUXUH MWFH IRUZRP HQ DQG FRP P XQUWHV DIIHAWG B\ DWP HG
FRQGWWKURXIK DQ LQGHSHQGHOADQG HIHAYH ,&& DQG SURP RM \WH XVH R \WWH 5 RP H 6 \BVAM \R

DGYDQFH Z RP HQY W KW

2 XUVKDUHG YDOHV KHS XV \R DFKIHYH WLV 7 KHVH YDOHV IQFOIGH

e +XPDQ5LIKW +XP DQUIKW DUH IQAYME®! IQMUHDWG DQG XQYHWDCDQG DV VXFK Z H Z 1a7 RIN
\RZ DBV WH HIDAFDIRQ R DOGVAUP IQDIRQ EDVHG RQ JHQGHU VH XDOV WHDIIRQ WDFH DIH
DELOYV HWQEW QDURQDOV FOW RURKHUIDPRY : H Z 1Q7 RN \RZ DBV \WH IXQDSSTFDMRQ R WH
W KW HOWKUGHG 1O \WH 8 QYHWDO HFOUMRQ R + XP DQ'5 LIKW WH & RQYHQUIRQ IRUH ( @ LODIRQ
R DOIRPV R ' VAP ICDIRQ DIDIQMW: RPHQ DQG RKHU IQMEDMRQDO KXP DQ WKW DQG
KXP DQWIUDQOZ : H Z IODRYHO FKDMQIH DQ. IXQEDP HQLOYP V WDVWKUHDWQ WHVH U KW
-XWFH DQG 3HDFH  : H \WiYH \RZDWBV D ZR@G 1WH IIRP  YIRBIQFH DQG DQ HQG \R Z DU DQG
FROGW : H ZRW WZDWBV D ZRW EDVHG RQ SUQAISBN R MAFH  IQMEHSHQGHQFH  HTXDOW
VRIEDUMW DQG UHVSHAW: H SURP RM WH X®! R OZ DQG LQMEODURQDOGU DOWBQEDUEY R HQUXUH
DFFRXQIELDN |RUSHBHWDRY DQG WH HQG\R DOIRWP VRl YIRBIGFH GVRUP IQDMRQ DQG RSSUMWIRQ
6HD' HMP IODARQ : H ABQG 1Q VRIEDUW Z W WRH QVSRAHWHG R WHU OQG OYHIXRRG
OQXDIH DQYG FXGMUDOIGHOMY DQG VXSSRWJIHQGHU HTXDOWV Z MKIQ P RYHP HQN \RZ DGV VHD
GHMP ICDIRQ : H DOR SURP RM D ZRP DQV WKWR GHMP IQH DQG FKRRVH KHU UHDMRQUKISV
VH XDOV IGHQMA JRDY DQG GUHDP V
CLYHVMW  : H ZI@Z RN \RIHWHU DV THP IQMV DQG JHQGHU MIFH DGYRFDMV  UAVSHRIY  DQG
GDQQI IRP HDFK RIKHUY GYHWH EDFNJURXQGY EHIHYV DEIOMV DQG H SHIHQRHV 2 SHQQHW \R
GQYHWAW 1V IQMI UDOR DGYDQAQ) Z RP HQV UWJ KW DQG FUHDMZI MWDQG HTXMDE®! VRALEMEY
5 HVSRQVIELON : H Z WY |RUIDLGHW DQG UHVSHPWQ RXUUHDMRQY  UHVSROUE®! DQG HIHRYH
XVH R RXUBHVRXUFHV WDQVSDUHGR\ 1Q RXUSURFHWHY  DFFRXQIBELDN QWM UMY DQG H FHIIQRH [Q DD
RXUZ RWN

7KHVH YDOHV JXICH RXUZ RN DV DRRY 1Q WH IQMEDIRQDOP RYHP HQW R DGYRFDWV IRUZ RP HQY
KXP DQ W KW DQG J HQGHUMEH

17(51$7,21%/ &2 23(5%$7,216

: RP HQY , QUDIYHV DUH DOR SDIWR \WH 6 \MHUQ) %RDE R \WH 3 UHYHQID) 6 H XDCB IRBIGFH [Q & RATFW
QUDIYHY 369, : RPHQY +XPDQ 5UKW ' HHQGHY ,QMIDUMRQDO&RDDRY - +5' & DQG \WH
6 \WHUQ) &RP P WH Rl \KH & RDOIRQ |RUWH , QMEDIRCDCE. UP LQDCR RXWE. & &
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TKDQWRXERPXQLRWXS SR UXNHK D YHEH HIE OWRB FKLIPYDKV XFFH

LQ

DV WKLV UHSRUW KLJKOLJKWYV 6RPH RI WKH P

IDXQFKW&HHSRWVGE LFISBEURKMHAVRQ6* % & DWVKH&& UHYH
VWUXFWKBDWFRPAWLWIWLPBORYHP D@QWWXWXBBBUWXQRW //
LQWHUVHFWLRQDO MXVWLFH ZLWK NH\ UHFRPPHQGDWLRQ

+HOMBUDQIDRYINUDLOUDBOW L RQRKIE U VBXSHRWFFR X QW DEUO LW\
FRQIOLFW UHODWHG VH[XDO YLROHQFH LQ 8NUDLQH
"RLQR® KHYWHUQRWIRQD]OMVIRLB PR FDNRIRIHQGHU SURJUHVV
VXUYLYRU FHQWULF ®QICPHYVSHDVOYW LIRXPD@ LW\ WUHDW\
3URY LIGREP H R\@MK, & &2 | I LHFR IWK3HURVHF X V2R B AR O LFD S HRWD
*HQGHU %DVHG &ULPHV

3URPRWH@GHU LQFOXVLYLW) LQ ,&& SROLF\ GHYHORSPHQW
$GYRFDIWMGFW LFPHD QL Q SIXIOW L F L B BAKL&REW K U RIXWIKH J D DG

UHIRUP

$GYRFDMRKGHWWRIFDQGLG PWRREDQGVVHFRORI6WDVBBDWWLHYV
$VVHPEO\ $63 HOHFWLRQV

B8UJHGWRDQVSDUHQF\ DQG . [DFVF RAKKQHV DRERL O L W\
$GYRFDWHGWINRHU XQGHUVWDQGQRQFRG \8 K HJRUDLPH R I
6XSSRUWHG STHRUQRI@D\GYRFDF\ ZLWK WKH 7UXVW )XQG IRU
6XSSRUWEBDBWDRQDO SDUWQHUVH DGYRFDF\ HIIRUWV LQ WK
&R RUJD QUUBGWHVVLRQ@WX UYLYRU GRAXPH® \R Bk RGOV K H

'35,

-RLQHGBWHKHULQJ *URXS RI WKH ,QWHUQDWLR®BO+PHIRIGH U
6HUYHG/ LQWH KRR/ WR UV K 18 HF U H /R UW K 1& R D & L RRQW K H& &
&RDOLWLRQ &,&&

BHUYHG REQVWIHLQJ &RRP IWKW HRH& &

‘ :© SUHYIRXVO
7ZIMMJIRGRZI—U/ Z HEVIWM
YiHZ V

IRC(RZI-U/
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JROORPDMWXR URMHMPRIZO& SUH WUULIDDB SSHBGE ¥LVRREI % &W R
GDWIEIRWKMNXIULVSUKBGENEG R BPEBOWSE URW KEHURD GBHU\VWHP

L Q F O XIGRE®W KIHQW H U Q B WILARLGZIDIDE X QIO YV D U H S RRIXW ZIDQH
GHYHORIHRKONUYRSMFRHD G G U H VIV X GUKIHE & - X G IJHVR Qi
VDIHJXDWEHRUDQ &X U S RWHKSR P 6 W D WDQNFID XLGMJIGSWRYLVLRQV
W KIHP SRV D @ B/ L QB Q GBIODOVWEGWFLVLRQ PG RPEDL QB S X QRW\
6*%& WKEKDPEH®NELVRRQREP LV VLLEQ®X WX O DRKIDYUI &KDPEHU V
LQWHUS RHWWEH® H R ERJW\SYHL 16 7% &L Q F O XIGD.RHR U FSUG JQ D QRRUFH G
PDUULDHHXDODYRWWKRURW H[XDIOR O HIQFGEH QG HU BSBIWG FXW LR Q
&KDPEHDVNWRHQRNPRGHRIOLDED®DWS O MHRG* % & W K MW DRIH
MXULVSURGQHIGHH DWYRBWRIBY% &DUH Y LRHE[LVWDQUILV SURGHQFH
6*%& DIJDLQVW PHQ DQG ER\V DQG D UHYLHZ RI SURFHGXUH\

0 ©*- SURFH HG WE®KGU D | R MKIH
UHS FOUWWE DV HRQL Q L W HY® DG &V K H
UHSRYW OH@IDJHGLODWRQDOOWDWLR
ZLW,R & -XGIJHWRDLQQVLJIKMRWKHLU
H[SHUWLQ/GH[SHULHDKEMFRQVXOWDWLR
ZHUAR Q G X K\W B &KID W K-IRFX VWHX ODHY/G
WRFSMO DMK URXINRKRMHU  ,QVLIKWV
|URW KHR Q V X O WHWHE PRU S RN WHH G

D Q D O RUWWKIHXH W D W WK BVK U RXUK HF W
TXRWRVWUHIHUH@®RHGKHOSHG WK H
IRUPXORWRRIGQIRUPHERPPHQGDWLRC
7K HF R X0 W D /Q WD RZW\GR H DIVER X W
WKMWHBDMWORUPHG&GLFERROPLWW®R® H
*HQGHUXDODWS/ RPHRIWKAHPEHUVY
SHUVSHRZKBWKSE&RPPLMWMWBQGDWH
DQG VFRSH RI ZRUN FRXOG EH

,QWHUQ BWLR QJRODEXIGMWKHRUPKYIRVODREIR,QWHUQDWLRQDO

QULPLQUX®DRBZDQGRXR756SHFRIRXURMBLHUHBQI&6/
DQG ([WUDRUGLQDU\ &KDPEHUV LQ WKH &RXUWV RI &DPERGLD
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7 KHUH S RW MWNOHEE. FEPDU R D PKRA% & DWW K 14 &3 ZDVODXQFRQG
'"HFHPEHU L QVKMD U JLRIW K HQ GD Q Q XHY V RRWQKS$6 3 W RV K&R P H
6WDWXWH LQ 1HZ <RUN 868% /
7K|‘DDXQ‘|FYN‘|Q|SN\FR KRVE/\YWGE‘HUPDQ}LQ'WLWWH Rl&DQDD
EKLMOHWZHOOMWKHIWHUQDWQRREHEOPSLPQWEQFOX-ZIBAGHX] G

%

&DUPH®xHRIDUUD @®LUYWH 3UHMVIDGKBWD PHHRDQ&& HS X
3URVHFMWRIWELFQNY R QL Q QW H U Q PXWLVREIRIAO/ X O WRXQW H U ([HF
'LUHFWR/IRDO O D-20/MVLRBRPHQ$OH[D Q/G 0. WK HYW H U Q D XWAL\R RBHD
&R QV X CD/MIBRV) R X Q B WIKHP H U J H-W W RIRKD O H FRVQ ¥ B VVADLRDX V V R X
0% ('LUHFRMEXW Y LOPBR ZAH QW H H GIRIRPR UW R Q BO L9[X L O O RKUQ
([HFXWLYH 'LUHFWRU LQ WKH OLQH XS RI 6SHDNHUYV

7KH GLVFXVVRERQEH UHDWFKH3 81 :HE 79 DWWKLWLQN
KWWSYV ZHEWY XQ RUJ HQ DVVHW N E N EDU [S H

$PRQWHKUHFRP P HQ GIDQWFIBFRRJRW KWH S RUWQH Q F R X U D J W IFEHRQME X F W
M X G LZRUBMK U RK@IQ W L G LV F OHFPRYWQEREBVLQDPHY HHQGWR
DQLQVWHHFWWL RS B OR DAK®P RUHQ F O X&/D ® BIX B R V LEZ Bbl&F K D U 1LHYV
OLJRWVKHLIIUD Y DAVLUG ORMWR P ELBWW D E OM X KEXESH @ MK
SURJUHX Y GHHW V WRDIQHEQ K B BDWDL J IOW W HF R J QIIKFHKE O W IR R G ALV
RIVH[XDYOLROHRGB U HQWIGH VEK D UD FW H B LA/RDAVLERQ U JENW K H
3URVHFXWLRQ DQG FRQWLQXRXVO\ GHYHORS ERWK JHQGHU

TKHMVWHARPPHQGDIIORQ W KED VRV X UWIKGYR FDIFWKGJIJHDW 8 WKHU
VWDNHKRZ/YGHOHWMF BB LVRBKIHIRVHFXWRWNQ GROLFW I6ERWD W H V
SDUWHHYWYRAYWFDGHRAWII® QEDEHDSSOWHRG YD @FHR X QW DHREW O L W\
6*%& DOVR DW WKH QDWLRQDO OHYHO
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,*- FRQWLWRKSSRQWQKD QWKAD S D FRIG/R FOLOVRF LRMWIDQLVDW LR (
VXSSRUMUQUNR B *% &W K R AF X URJMR F F X UR QBNJU D L @/LHDUQ\. MORFUH\
DQ GQV KFHR Q WRHIYWKRIQR L QLIQ Y D \EL\RVKFHX V V L)@ H U D WL RRU N
VSHFLILFIDVRO\NS DUWEEY EX\WO VA WKKBNUDLQLRPMHQDZ\HUV
$VVRFLDWXRHPWKHQWHUD JRUMLOURXKRQ,QYHVWLIWWR G Y
&RPPLW\V@HKEH P H&R Q | RUWWEHI R V H FYVQRIW RO P RI3* RISBNUDLQH
*OREDO 5LJKWV &RPSOLDQFH *5& DQG WKH 'LDORJXH *URX!

75$,1,1* 2) 75$,1(56

JURPD\WRBRXJIJXVW ZHFRRUGLQDWHKSEG DQG5& WRHOLYRWOLQH
VHVVLRONUDLRQDQBER UDMOVQH U Q IV VIEROQUIBYE H VSWU D F WILG H V
DGGUH\RBIBQ Y KHVR SRAVU D LIQQ I X\E H B XDV L O IDAWAWIB ' VH[XDO
QD W XWX DIOR O K FRH | GBLLA WH UE QW 2 ISIR® H \DIDLED W H U QWAL IPRYYD O
HOHPHRWVYVLPHWLPRWH[XYQOROHPE®VHH@W RHUFRR® OHID O
UHVHD ISP QQL@LQ Y HV WL ¥BWJDRVHRIW QW H U Y IYHL EMQRP ¥ 5 6 9
XQGHUVWRIEUR S HD®EQ | R U F HPHHVY XWRWIY W H U QWL IPFAGRIZORV
OLDE LGDLQWE B U S HW WORRER 9 \D Q G5 D W WHHYL@ H GGFRQ RKDUPD Q G
SUHYHQWLQJ DYRLGLQJ VWLJPD

JURP WR 6HSWHPEHU ZH
RUJDQDVHIDLGHUWRQDLIQ QJ
\L Y3DWL F L SK(D@NKRIS S R U WK L W \
H[HUFWKHWINLRQWWHUYRBBLQJ
SODQQDQLQYHVWLIDFOXGLQJ
WKURMBRKSDDH[HUF L& MYHORSHG
EDVH®RQ UHDGDVHIDFWEXW
ILFWLRQDSO IWRW®IO OHJIDO
SUDFWLWLRBEXBULRMB/S$*
RWKH$D &RDOLWHRBHUS/I
DJHQFIDH)/G8 $GYLVRUVVLRQ
SDUWLFLSDWHG




D) $118%/ 5(3257 AE

3DUWLF USIF@ WEDE N DRIP D W H UWLHDGHMWIRQGMW U D LEDQ O@V K HX UW K H U
ZRUNKHLQ SHUWRBDRLOULIGHGIRR®SSRUWWGIHNYUN [FKDQJH

HISHULHQFSHUVSHRFWREHWHUW LGRDFRPPRZRUNJURF BQGD LI
KROLVWLF XQGHUVWDQGLQJ RI WKH VXUYLYRUMV SDW%
75$,1(516 * 8, ( /

7RFRPSOHIW—K(&-IV\EUW(EJDLKDG;Q/RQFRXU/DUBILWI-EHH\FRRN—UDLIQ(BIGV%
VKDWHKID FTKIGUQ R Z O HDEIBHN L DIOMBKI H DV U D L QXKW EED\S UHSDUH G
7KHUDLQ¥XUWGAD\GHYHORSNE&RGD QHHBV VHVVPWRUWRXERQOLQH
VXUYHRIWKBNUDL@HIBODFWLWKRQBIGVFDWE®DFANSUDFWLFDO
XQGHUVWRRGLRP SO H PHIWH U Q VW DRGDQ/GR/HAIRIU N VY LFWLPV
UHSUHVHQVD VOLHYHHER B H W WGIGH U V WRIGIHQ W H U F R RQGIFWLRQD O
DQGQWEWLRQDOW QMW D QG &R GVL G WWKIVEKHX L Gl D W YSWHW W LFD O
FDVH VWXGLHV LQFOXGLQJ H[DPSOHV DGDSWHG WR WKH QD'

7KH X LKL Q F OVDECKAR G X GHLV F X \GVXHUIGWKKA E UWGE DIL DILVDIGGLWLR QD ¢
UHVRXWAHHBW QRWRHIE H O L R HXUW X\WUUHD L Q2 Q YHRD WXOUWLIPWB/HFRUGLQJV
RI DOO WUuDLQLQJ VHVVLRQV GHOLYHUHG VR IDU DQG WUDLQ

0(17256+,3

$ PHOWRBVRIPSNMXQGHUZBWZHIBRUD L GIUD@H SUHV HQRABBWR Y H V
YLFWLPV LQ QDWLRQDO FDVHV DQG ,&/ H[SHUWYV

7TKHPHYHBVHDFKHSUHVHGOLD@WRE L IHUHQMRE@W UD L(QHK
FDVKIDVSHFVM B DWHIXBKLYS S URQRMQ GU R Y LGILHW K B/S R/BRMK H
PHQW HEHWVO\KRI OBXLDGVWHPIQDWLR[BHIWZWRZ L EEH G X F DRI G
GLIIHUHQW DVSHFWV Rl ZDU FULPHV ZKLFK PD\ DULVH VSHFL

7KHZRUBH W Z HPHHQ@® W DIV H Q W R @ ¥ O XVGKHDW P @ D W RIY S/ U L HIQR P
UHOHFDYW/QGHYHORBGOYFULRBWIQRVDH U Q MW MRAGENWDU X UW K H U
LQF O X\VQWE R IBWR F H GXRIFX® HOXWFBVQ RW LRIV XV SLBPIQREQ GLFWPHQW
LQNVKPHQW HAFDMHVKLYZR WNVEXLO G HW WHDFVRLEBIY HVW LDQ® LR Q
UHSUHVHRW&BDERYRQY LYRIWHERRQ ®\B UR FH GXWHMWF URBHGH U D O
FULPLQDO RIIHQFHV EXW DOVR RQ EHVW SUDFWLFHV IURP RV

'XULQWKUHSRUIWU LB GGLWKKBIV VLV WIW K HPHD W RPUID W KDY H
VW D WWH B U RIO H DG HRISAL R R\GS U R E O HIPDWXUHR/O H WIRQXSN UD L Q L D Q
MXVWVMHHEZKLRZK 6L QBORYSXEOLRKENG DL Q RERHIG EEKDQQHOV

LQ

































