.FUBCPMJTN EVSJOH 'BTUJOH BOE 4UBSWBUJPO
(MINQTF /FEX #PVOEBSJFT

ORDFLU &RXWR GH $QGUDGH -~QLRU
3RVW *UDGXDWLRQ '"HSDUWPHQW 1LOWRQ /LQV 8QLYHUVLW\ 0DQDXV %UD]LO
'"HSDUWPHQW RI )RRG 7THFKQRORJ\ ,QVWLWXWR 1DFLRQDO GH 3HVTXLVDV GD $PD]J{QLD ,13% O0DQDXV %UD]L

&RUUHVSRQGLQILGBXWIGRWGH -~QLRU 0& 'HSDUWPHQW RI )RRG 7THFKQRORJ\ ,QVWLWXWR 1DFLRQDO GH 3HVT
( PDLO PRDFLUFRXWMU#JPDLO FRP

5HFHLYHG 63BWH $FFHSWHG 6GI3BWH 3XEOLVKHGEB®WH
&RS\ULXKW ORDFLU &RXWR GH $QGUDGH -~QLRU 7KLV LV DQ RSHQ DFFHVV DUWLFOH GLVWULEXWHG XQGH!I



WKHQ UHDFKHV WXK$H&WBFIWKWRKUWHUYV H J */187 DQG

> @V IDVWLQJ FRQWLQXHV SURJUHVVLYH NHWRVLV GHYHORSYV GXH WR WKH
PRELOL]DWLRQ DQG « RILGDWLRQ RI IDWW\ DFLGY DQG WKH LQFUHDVH LQ NHWRQH
ERGLHV .%V HJ s K\GUR[\EXW\UDWH WKDW UHSODFH JOXFRVH DV WKH
SULPDU\ HQHUJ\ VRXUFH LQ WKH &16 WKHUHE\ GHFUHDVLQJ WKH QHHG IRU
JOXFRQHRJHQHVLY DQG VSDULQJ SURWHLQ FDWDEROLVP > @ $W WKLV VWDJH
KRUPRQDO DGDSWLYH FKDQJHV LQYROYH IRU H[DPSOH ORZ LQVXOLQ DQG 7
OHYHOV DORQJ ZLWK KLJK OHYHOV RI NHWRJHQLF JOXFDJRQ DQG WKH LQDFWLYH
PHWDEROLWH RURARRHUYVH ® .HWRQH ERGLHV UHDFK WKH
&16 YLD PRQRFDUER[\OLF DFLG WUDQVSRUWHUV H J 0&7 DQG > @

H EUDLQ DQG RWKHU RUJDQV XWLOL]JH %V LQ D SURFHVV WHUPHG NHWRO\VLYV
> @ W®&H FRQWUDU\ LQ WKH IHG VWDWH SRVWSUDQGLDO PHWDEROLVP LV
HVVHQWLDOO\ FKDUDFWHUL]HG E\ KLJK LQVXOLQ OHYHOV UHVSRQVLEOH IRU ERWK



&LWDWIOR@FLU &RXWR GH $QGUDGH -~QLRU OHWDEROLVP GXULQJ )DVWLQJ DQG 6WDUY
%RXQGDULHV - 1XWU 'LHW H

3DJH RI
RODQ]DSLQH LQGXF H3® RAH XKV VIPHRS% DR® D F/MORUHQ]BRWWLQR & *DVWDOGL * ODPPD
3V\FKLDWU\ IXQFWLRQ LQ PHWDEROLVP %LRFKLP %LRSK\V

9DQ GHQ %HUJKH * 'H =HJKHU ) %RXLOORQ 5&DKLOMFXWH)DQG SWRHOR@HWDEROLVP LQ VWD

FULWLFDGS LOHOUHMXW RHMQGRFULQH SDUDGLJPV - &0LQ (QGRFULQRO

OHWDE :DQJ 7 +XQJ &&< 5DQGBOFRPSDUDWLYH SK\VL

6D QZ%'0 $OORVWHULF FRQWUROV RI DPSKIERGLEHSDW KEZDAVRRQQ IBRPWMHDVIY WR IDPLQH

%DFWHULRO 5HY ODUWLQH] % 2UWWRIOGBRUPRQH UHJXODWLRQ

+DQVRQ+BNLPL 3 %RUQ WR UXQ WKH VWRWHVWIVWIOK) B3 QARXKWY IURP DQLPDOV QDWX

PRXVH %LRFKLPLH

.D\DED 0 3DUN , ,ZD\DPD . 6H\D < 2JDWD +HRBWHPDREW 5 .WHQLR J & D X VHHWH BRY @V K H

PHWDERQUMEBHWZHHQ VOHHS VWDJHV DQG EHIRXVWFGURFHHDMH GUIEFRWRURF GHSULYDWLRC

DZDNHQLQJ OHWDE &OLQ ([S RYHUYLHZ $FWD OHG $XVWULDFD

&KRZGKXU\ 68 2UVNRY (5 ,PSOLFDWLRQVHEEHHYWL@DRRYGRAGH GHUGLRYDVFXODU PH\

PHWDEROLVP DQG IHHG HYDOXDWLRQ LQ UXFPRMRWDO FKBQUPFV)BHERBBEDQ\LQJ DFXWH VW
- 1XWU

.UDXV :( B60HQW] &$ ([HUFLVH WUDLQLOGD@GPKBVGQUHORXQDWLRRQORBRRBYH SKRVSKDWD

LQVXOLQ DFWLRQ D WMQHEWE \VZINWE\ Rl BDX&VH DIQRFKHP -

%DV GHYTFEKWEURXWVN\ 6 WRFMWVI « WERFEWWLWXWIR® GHQ %HUJIKH * ,QWHQVLYH LQVXOl

PRELOLV,DDWDR® « GH REGHWILR® )ODBHFULIQRQ UHFRQFLOLQJ WKH HYLGHQFH 1DW 5HY (QGRF

6FLHQFHV 3DULV 0DQ¥ &DQR /4 9DQ 3HOW - *LDUGRJORKX 3 .H.

&DPDQG6ROMWWVRQ 03 %UDLQ PHWDEROLWPXP® KH/XGWKHHDVRQJI/. QG HIXODWHYV VWDUYI

QHXURGHJHQHUDWLRQ (0%2 - VI\VWHPLF PHWDEROLF VWUHVV 6FL 5HS

. HUQBMM DXJKWRQULVFRRWRUNPPS YDVWLQJODU I3N .V HDUOENMWBURN.DWIKRQFULWLFDOO

WKH KLVWRU\ SDWKRSK\VLRORJ\ DQG FRPSOLZEPWULRGVQHMN Q AN®W U OHWDE &DUH

/RQJR 9' ODWWVRQ 03 J)DVWLQJ PROHFLQEKD BHFKRQUKPY%.DGEEQ 30 5SHFLSURF

FOLQLFDO DSSOLFDWLRQV &HOO OHWDE DXWRSIMIEFHQGRFULQH VLJQDOLQJ (IQE FPFHW D |

6°QGHUJDDBRIGDQVHQ 5) -HQVHQ 0' 1LHOVHQ &HY 3RVWSUDQGLDO

9/'/ 7* PHWDEROLVP LQ W\SH GLDEHWHV OHWDEROLVP

- 1XWU 'LHW DQ RSHQ DFFHVV MRXUQDO 9ROXPH k ,VVXH k
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