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6FKPLGW $ %DFK ( 6FKROOPWWWIOHKE\H FRQWD®%QRQBH HIBRXHQWV :DWHU TXDOLW\ 'HV

G\HLQJ RI QDWXUDO ¢(EUHV VARX\VK- HWH DH MKLQYE8 R J\ PLODWLRQ RI WKH LQKLELWRU\ |
GLVSHUVH G\HV LQ VXSHUFWUWWDREDO FOUERQYHQWLRQDQDPRBOHRVRWQ DASKH O MiKiaV HPLV VI
GLR[L'GHY DQG 3LIJPHQWYV VRUEHQWY IRU GAHRUHNRXDGHWFKHUXPLQHVFHQW EDFWHULD

THFKQRORJ\ OHWKRG XVLQJ IUHH]H GULHG ED

ORRG\ 9 1HHGDHIWHG &DUSKHWZDUDPRRUWKL 6 'KDQDSDG®DVVOKIX0$ (O 1HPU $ ODGNRX
7TH[WLOH )LEUHV "\HV }LQLVKBQ DBQGEGMIRQFHV LQ WH[WLOMHYWYYHWVYRWBGYDQFHG R[LGDW
FHVVHVLOOLDP $QGUHZ 3XBOUNBWPHQW WKH FDVH IRUH89RQ]RWEBWIHRIQJDGDWLRQ RI 'LL

DQG PHPEUDQH ELRUHDFWRUGYR UL @ RAAEDPRQHSMWBQ -RXUQDO |

3KLOOLSY ' (QYLURQPHQWDIHIAXHQM HQGODWPHQW SODQWNX DY 7R B K S XD U FIKX
BURGXFWLYH DQG 5HOLDEOHPLBULREX WVQHEURRDP HQWDO 7HRKMIDRD 7: 3HUVRRQH * $FXWH
&RWWRQ '\HV DQG '\HLQJ 3BBFBX¥NBNQHVV 6HULHV W\ ELRDVVD\V XVLQWMHRW LIRIW V
-RXUQDO RI 6RFLHW\ RI-'\HUVPDGKORORXBKRQJIKDR ' 6WBDUDFRIQVK DQG PDULQH HQYLUR
LVWV SUHSDUDWLRQ RI SRWDVVLX P UIDFKD W 6 XIVOIBX DWDAMFL DR[V. FRO R J
816' 8QLWHG 1DWLRQV 6WDINESWLFIWHIHYR7HFKQRORJ\

VLRQ ORUDGQLD 0 3DQDKLIDUG 0 'LQ

+DVVDDQ 0$ (O 1HPU $ +HDRRE DHQGKH KHDW IUHH HQBBDOWOH 2SWLPL]LQJ SRWDVVL

(QYLURQPHQW ,PSDFWV RI '\HNQWUWRSE\5RI WKH | HRXUDQDH RIRR@H[WLOH ZDVWHZDWHU WUH

YLHEPHULFDQ -RXUQDO -RI (QWKWHRQPHQLFDQ &KHPLFDO G6RBYHMWRQPHQWDO +HDOWK (QJLQ

WDO 6FLHQFH DQG (QJLQHHULQJ ODQDJHPHQW -RXUQDO
%DUEXVLQVNL . )HQWRQ UHDFWLRQ + FRQWUR

ORXVWDID 6 3URFHVV $QDO\WHUV\ FRQFHUQLQJ WRBRXHPRVWUVUHDWPHQW RI 7H[WLOH :|

URQPHQWDO ,PSDFWV RI 7H[WRDG® SOHPUDWU\ DG (QJLQHHUMIIH JHQWRQ 3URFHVV LQ Wk

WXULRY DQG &KHPLFDOV RI' ,URQ DQG 1LFNHO 1DQRFRP

$0 .GDVL $ ,GULV $ 6DHG .6DDODUQD&HK *+ $UPLQL $ %ROWRG (65 &DWHM6 LQ (DVWHUQ (X

7TUHDWPHQW RI 7H[WLOH D¥SWHZAHNXWH RV LURQ LQ DGYDN®RBSHG R[LGD ‘2,

$GYDQFHG 2[LGDWLRQS53URFHWYREY iISYRFRIVWVAIMO RI $GYDQFHG

YLHZOREDO 1HVW ,QWHUQDWR2RGDA :RRUHFEQROR I\ 1DzZD] 06 $KVDQ 0 &RPSDUDVLF
,62 :DWHU TXDOLW\ "B WHMLFLFKHPLFDO DGYDPFHG R

3DJJD 8 %URZQ ' 7KH 'HJU DUEODELRQ WV S+ DQG ELRORJLFDO WHFKQLTXHYV |

RI \HVWXIIV 3DUW ,, %HKDY:IHRXY/ RDQH <6 /LX &K+ 3UHSDDADWMWHRIWHU SWOUHHD@®EBHRIV (QJL
VWXIIV LQ $HURELF %LRGHJWR GIRRWRY 7KK WNUUDWH IURRIBBHDW 6 RXMH@D O

&KHPRVSKHUH BLFNOLQJ OHWOL@V %RKG]JLHZLF] - 'XG]JLDN O .DPLQ
6KXFKLVPLWD ' $BKIYDHZORQ $ .XGOHN ( &KURPDWRJUDSKLF G|
7TH[WLOH :DVWHZDWHU &KDUD&EWHUL]DWLIRQHUQTXDOLW\ 'MWRQPDQG WR[LFRORJLFDO SRW
%DQJODGHVRXUFHYV DQG (QWQIMORQ RI WKH FKHPLFDO RWIRQ BH?PBQBFWHG PLFURSROO)

PHQW LQGH[ 67 &2' + 6PDOO VFDOIF MHOOHRQPHQW + DQDO\WLFL
3DJJD 8 %URZQ ' 7KH GHJUWGEW IPRAWRRG "HVDOLQDWLR @ WDHIIBN:DRGHW
G\HVWEKNPRVSKHUH %RGLURJD 0 'HWHUPLQDWLRQ RI SHUDFHWLF

DFLG DQG K\GURJHQ SHUR[LGH LQ D SUHSD
%DQDW ,0 1LJDP 3 6LQJK '"UDWUORRIQRVDQLWHWVNL 3UHJOHG
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