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. Du =d YD dt IC  $JYWJI$]].JD 4]

=H 1HZ $OWHUQDWLYH IRU %% *ORZ OHVRWKHUDS\ 6Nl
DQG RI FRXUVH D FXOW IDYRXULWH WKH 1DWXUDO $0J
+\DOQDQR )LOOHU $OWHUQDWLYH

(DFK SURGXFW KDV EHHQ FDUHIXOO\ IRUPXODWHG ZLWH
LQ ODEDWRU\WR HQVXUH LWV HIIHFWLYHQHVY DQG TX
UHVXOWYV

2XU DLP LV WR SURYLGH OLNH PLQGHG SURIHVVLRQDC
TXDOLW\ SURGXFWV WKDW DUH HIITHFWLYH DQG

'LWK D IROORZLQJ LOQWHUQDWLRQDOO\ ZH UH H[FLWHG

RQH RI WKH ILUVW IHZ FOLQLFVY WR RIIHU WKH =HQD 7U|
UHVW RI WKH FURZG
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u+.d D.D%u =%-dV =D% VJ]ddyY dC Dd
=D $J C % =

1 YiC &ROWDLQV 9LWDPLQ &RQPWDLQV  VDWFKHOV
IDFWLF $FLG ZRUNV RB® @QWKHQRO EDVHG FDQ
JRUVNLQ EULJKWHQLQJEBRARRYYop0oGYV IRWIVERGYHVDFH DV SRVW
FRQWURO HOLPLQDWILHY RMNURP VHEXP WUBWWBEQW FDUH VXFK |
&LUFOHV DQG "'DUN 6353 Yyx s DAV LGXHV LJ ORZH GKIFWVHHGOLQJ $C
RI'OX[XULRXV JRRGQHYYHYKBWHAHDP LoDWLHHHO DQG &KHPLFDO 3HH
K

OHDVYRIXU VNLQ JORZLRYHpFENKHDGY DQG SUHYHQWLQJ

&ERQWDLQV VWDEOH II_%lIJ(EIyPFI)DIDWLRQ
I9LWDPLQ & WUHPHOOD IXFLIRUPLYV

TUDQH[DPLF

dJD Y = D|.D%%= ]iDY C]V,*9
$ PXOWL IXQFWLRQ 6NIOHDRYHQJ JHO VXLWIRDQH VRUQQIOQJUHGLHQV

WKDW UHVWRUHV WKH RBtEWOPKHFHEDVHG RERDOVDWXWIDMHY WKH VNLQ
RI WKH VNLQ K\GUDWHYJUHGLHQWYV ZLWK ISXRWLGERQG VW 3) 89% 89

EULIJKWHQV SURWHFWLRQ 6SUHDGYV :

+HOSV WR UHGXFH FRQJHVWLRQ VNLDQG DSSOLHV PDWWH

VHEXP DQG EUHDNRXWYV IRU &RQWDLQV 9LWDPLQV $

DFQH SURQH VNLOQ $ORH 9HUD DQG &XFXPEH
H[WUDFW
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= %D X& = ]1d.D =Ju +{ = YJD.
+{ =i YIJD. . +{ = YJID

&RQWDLQV XQLTXH FRRWGI RWY RWLR[LGDQWKHURSHE P\RDH\FXODU ZHL
ORZ PROHFXODU ZHLJXNWDW SURWHFWYV WK HK\\DNOXY RQRFE DFLG LQFUH
FROODJHQ ROLJRSHSWOGHVRRIPHQWDO VWURSREWDQW DQG QHHGHC
PDULQH RULJLQ ZLWKHWKWHHVHY WKH VNLGH @QOPHYH®@SWKH VNLQ DQ
DPLQR DFLGV WKDW DBMU VNLQ UHWDLQ PRDVWMNDWH RYHUDOO VNL(
FULWLFDO IRU WKH DBEBXRXIO-DOSMRBYHQ R XM : VASLB[PHRAWHLQ WKHDUH
RI FROODJHQ ILEHUV UHBWEBLQXOOQHVYV DQQGVRDENWRHBY DSSUR]
RSWLPDO WKH VNLQ WLPHV LWV ZHLJKW LQ ZE
VNLQ K\GUDWLRQ DQG ILUPQHVYV

WLPHV LWV ZHLJKW LQ ZDWHU

D.D V \W. { Y ] Y]i]jdY d +
CJ.]di Y.].D% uYD;=u Y, C Y;]uVYJ]
&RQWDLQV DFWLYH SHYWEGHYV S5HIHQHUDWLQJ HIIHFW S
GHVLIQHG WR DFKLHYH LQIODPPDWLRQ SURPRWI

PD[LPXP HIIHFWLYHQHWYUXLG JROG IRU WKHeR\KIoBYRBOW W Lo SURGXF
SURYLGLQJ YLVLEOH WiPNSIHWVD YDULHWY RIVFRQFHEBAMHVWRULQJI HII
+HOSV WR PRLVWXULVRWHRHHQY TLUPLQI WEWLQkuPDWLROV VWU
VNLQ WLVVXH UHVWRULKHFW KIGUDWLQJ WHhEXRWLRSQUBLHw v

PLFURFLUFXODWLRQ CPEN IFkYABHAY PQRG SXIdhQRYYpHoWDWLROQ DJ

OD\HUV RI WKH VNLQ VSRWYV 5RVDFHD ,QIODP
QRUPDOLVHV WKH FRQGLWLRQ RI LUULWDWLRQ RI WKH VNL
YDVFXODU ZDOOV %OHPLVEKBNVNIKWHQLQJ

$QWLVHSWLF HIIHFW
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of; Y= Dd. u Y.D; = ]d z Dd+.Du
+{ =YIJD. . 11D t.d C.D]

W LPSDUWYV DQ RSXOHQWW HPXIOD/QWQ EDOOV PRIOPHIVLBRUH SRZHUI X
JORZ DQG ORFNV LQ RRQRWOWHLYH VRO XW LIR@WZAIRVIKGOIQW WKDQ YLW
IRU XOWUD K\GUDWHG RQEBQWHI®IWLRQ RI| DFMELFBIQ SUHYHQW WKH
WR UHGXFH WKH ORRKD)RWULGIKPWY HOQFDSVXIQADQYW®RI DILQJ 7KLV VX
LKQHY DQG ZULQNOHWBUBNDEHQIJGHHS VNLQDRWUDWERQW VHUXP ZLC
VNLQ ORRNLQJ VLOO\WPRRWIKWLRQ ZKLOVWHSDLU DQG SURWHFW

ILUPHU UDGLDQW UHM/WH@IWKIEBQLQJ WRYRDXQU WNL® IURP SUHPDW )

DQG \RXWKIXO UHGXFLQJ ZULQNOHV DJLQJ
JdJz t. Yu JWY t. YW=
=d YD d.t V \d. +{ = YJD.

$OWHUQDWLYH WR ERWRWRUWKRXKH QDW X &RQ VDIDQNVEBDMWN\L] SHSW
LOMHFWLRQV %DVH®RRQISHSYWLGHRDNHV WSHOWMUDWH LOWR WKH ¢
RI QHXURPRGXODWRWWRRDKY UDGLDQW \RXBAWKIX\O FODQBKH VNLQ ZKL
ZHDNHQ PXVFOH FROMHDFWKRDRSSHDUDQFHN RIRISSIMWY DQG VWLPXOD
*HO EDVHG RSWLRQ DHEWLGHY HQKDQFH FRR@® BKDH/QD SRZHUIXO DQ\
FRQWDLQV ORZHU FROBDMXHYDWULREODVWVHI&EBBOW 5LFK LQ DPLQR
OHYHOV WKDQ %RWRDDWRHEI) XWH®HDYV D KYLWDRPYQVY PLQHUDOV R
+3 UHMXYHQDWLRQ W UHDDARHQWH JD
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