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'HSDUWPHQW RI :RUOG /DQJXDJHV DQG /LWHUDWXUHYV 573 *)

$SSURYHG 1RY



" VLQJOH DXWKRU DUWLFOHYV

" WUDQVODWLRQV RI OLWHUDU\ RU RWKHU ZRUNYV

" DUWLFOH OHQJWK LQWHUYLHZV ZLWK OLWHUDU\ RU FXOWX
" UHIHUHQFH ZRUN HQWULHYV

" QHZVSDSHU PDJD]LQH DUWLFOHYV

" ERRN UHYLHZV VROLFLWHG DQG EOLQG SHHU UHYLHZHG

" HGLWLQJ D MRXUQDO RU VHFWLRQ RI D MRXUQDO DQG SHH

:KLOH ZH SULRULWL]H WKH SURFHVV RI EOLQG SHHU UHYLHZ
VRPHWLPHY DQ LQYLWHG DUWLFOH LQ D ZHOO SODFHG SXEOL
PD\ EH PRUH LPSDFWIXO WKDQ D SHHU UHYLHZHG DHWLFOH L
DUH DWWHQWLYH WR WKH GHYHORSPHQWY LQ RXU ILHOG LQ '
FROQWULEXWLRQV WR UHSXWDEOH GLJLWDO DQG RSHQ DFFHV
VRPH PRUH WUDGLWLRQDO PRGHV RI SXEOLFDWLRQ

JLQDODUNYHQ WKH GLYHUVLW\ RI WKH ILHOGYV FRYHUHG E\ IDF>
WLPH WHQXUHG DQG WHQXUH WIHRAHND W XMW X BVIHHD ¥ K E /1 R
HYDOXDWLRE\ RIXB6EIFXOW\ PXVW QHFHVVDULO\ WDNH LQWR |
GLHUHQFHV LQ RSSRUWXQLWLHWMUR Q V& IODQHIPUBIHWILLRRX B ¥ LERNF
EHOLHYH WKDW DOO ODQJXDJHV DQG FXOWXUHV GHVHUYH RX
UHVHDUFK

7TKHUH DUH FDVHV ZKHUH IDFXOW\ KDYH IHZHU RSSRUWXQLWIL
SXEOLFDWLRQ RXWOHWYV YHWHMYDWZAHG MRRQGDRORWUWP WEDVHYV
KDYH IHZHU RSSRUWXQLWLHYV RU OHVV DFFHVVLELOLW\ WR W
SHRHWUKHYLHZHG MRXUQDOV RWKHU IRUPV RI VFKRODUO\ UHVHD
HIKLELWLRQV =+ PD\ EH FRQVLGHUHG IURPVEB W RXKLWWW FSHHHRIIV S
SXEOLFDWLRHHAXKOWVROADRDVK WR DFWLYHO\ VXSSRUW VWXGHQW
DQG WKXV ZH DOVR YDOXH SXEOLFDWLRQV WKDW LQYROYH V'
FR DXWKRUV

3UHVHQWDWLRQY FRQNYBEUBIG DWW R QRMEHEGRBRXWD XY W W
LQFUHDVHV WKH SRVLWLYH UHSXW D WILLRRY RG WMWK B &S5 PH \WRPH (
SURIHVVLRQDO QHWZRUNLQJ DQG DOORZV IRU WKH GHYHORS
UHVHDUFK 3UHVHPODWDWRLRID RDG6&BUPYV LQFOXGLQJ SUHVHQ
QDWLRQDO DQG UHJLRQDO FRQIHUHQFHV DQG V\PSRVLD SRV
VIPSRVLD RQ FDPSXV DQG FRPPXQLW\ VSHDNLQJ HYHQWV UI
LQYLWHG VSHDNLQJ HYHQWYV DQG NH\QRWH]NSHH R K HVY HDQYWAH
FRQIHUHQFHV RU SDIQFHIPSRW BRESHUHR RHY DQG VI\PSRVLD

H FRQVLGHU DFWLYLWLHV VXFK DV PHGLD LQWHUYLHZV RU I
FRQIHUHQFH SDQHO DV DQ MXDAI BFRO SV RII ZRXWK 5B LY 1D F >
DV H[SHUW DXWKRULWLHVHLDFWKMHUUBVHD (RAKVIVBMBAY LWLHV [
FRQQHFWLRQV FXOWLYDWHG E\ RXU IDFXTWP HOW R VFHRQ@WN\U L E
IHDWXULQJ ZULWHUV DQG UHVHDUFKHUV WKDW VSHDN GLUHE
QHHGV RI RXU VWXGHQWY ,Q NHHSLQJ ZLWK RXU VXSSRUW R
UHFRJQL]H WKH YDOXH RI IDE®OMWQR QGRH UMW K & H QWS BIQRID V



$UWLVWLF FUHDWLYH DEYXRHYRHPHGMY HEG PXUYE DI BEWH HG WS
PD\ LQFOXGH H[KLELWV SHUIRUPDQFHY RU HYHQ GFRORX®HQWLI
VKRXOG EH HYDOXDWHG LQ NHHSLQJ ZLWK WKH JXLGHOLQHYV
WKH VDP#HOWKRXGIK DUWLVWLF DQG FUHDWLYH DFKLHYHPHQW)
RXU GHSDUWPHQW ZH FRQVLGHU WKHVH DFWLYLWLHV DV DQ
GLVVHPLQDWLRQ LEV AW & RS\DKHUPHRQWY Rl 56&$ WKH GHJUH
FUHDWLYH DFKLMRYEBPHRFVUMKQBHEHHU DQG RU H[WHUQDO UH"
WKHLU HYRB@ODWERXGLQJ DUWLVWLF FUHDWLYH DFKLHYHPHC
VKRXOG EH FOHDU LQ VSHFLI\LQJ WKH W\SH RI SHHU RU H[WH
XQG@RQH



([DPSOHV RIR5GE$ RWGERDWHJIRULHYV

+HUH ZHURD IOH[LEOH DQG DOZD\V RSHQ WR UHYLVLRQ LGHEL
56&$DFWLYLWLHYVY XQGHUWDNHQ E\ RXU IDFXOW\

$ 3XECFDARY/ % 3XEQEDARY RMHJ & 2 WHIRJGKRUMJ
0 RRIWIK 3HHUUHYLLZ HG DMFOV YRRNUHVLZ V
7TH \ERR\ VRRN FKCOMY ,QMYLLZ NRXIDDMF
7UIRMRY H  DWGI GRIW Z W
FUMFDCDSSOUDMVIQ SHHUUVLEE HG
( QWGIROP H NAXUDCRUMBGH SXECFDIRY 5 HHMIPHZ RUN HONY
URRN BRI\ WDQDIRD
QRUP DD Z \K FUMFDD
DSSODMY/ ,QMYEZ SHHUUBYLHEZ HENRXDD ( YHQNV2 UDQ] HG
&UMFDO GURD &R DAKRUGDW®! SHUBVLZ HS  3HHUS WFGBI5 HYLZ
0 DARJWQNY DG * IDQN :  UMKRDQG$Z DG
H MDD ( G\RUR P DVUNRXID QMDD
&RIHHFHSRHEQV
SUMQBINRQR 5 HHIFK
$ UAKAE FUDAYH
DFKLHYHP HOW
52 TUBER-BAMRRY/
QUMRBOQMIDNRIO
H KEEMRQ/

SXETDNRQR DIXN-Z RN
B SUMMLIRXYVSXEDKH)

BREKRZ DADP X\VXHS/ RN



5 RXJK 5 DONQJ R 3R HMRQDOS LHHOMARYY

$FOGPLE 5HHIURK 3URHOBNRY YAQG3HS HYLHZ HG
, QMIDNRIDO RQHHIFH
1 DARDORRYHHFH
5 HILRQDO& RY HIHGAH

$FOGPIE 5 HHIRK 3UAHDBIRY , QMM

, OMMG. H (RM6SHIN

QMG ORMBY

3RWAUSUVHRBIRD

3D0H? UDQ]HJ 0 RAHDARU 5HERGNV

0 HADIQMYHZ V

2 QFLP SXV FRP P XQW SURHQBANRY/

56&$ 6VIQEDUGY ( [ OP SGI3LR LGV

6 UHTXLUHV WKDW JXLGHOLQHYVY SURYLGH 3K\SRWKHWLFDO
JLYHQ OHYHO RI DFKZLKH HPHQWY RHOW RIQJIJXDJHYV DQG /LWHULI
SURYLGHV WKHVH SURILOHV ZKLOH UHPDLQLQJ DFEXWHO\ DZD
HIFOXVLYH LQ QDWXUH’

, I O/ FDQGLGDWH KDV DFKLHYHPHQWYV WKDW DUH URXJKO\ SI
DFKLHYHPHQW ZH WRKWQ WHHEHOGR3ERWKHWLFDO SURILOHYV 3PD
DVVLVW LQ HYDOXDWLQJ WKH OHYHO RI DFKLHYHPHQW DWWD
DOQWLFLSDWH WKDW VRPH RI RXU FDQGLGDWHY ZLOO KDYH DF
JXLGHOKRGWKLYVY RFFXUV WKHQ RXU FDQGLGDWHYV VKRXOG 3
ODQJXDJH RI WKH SROLF\ RQ &ULWHULD DQG 6WDQGDUGV"’

1RWH WKH H[DRSQRW PHODORAVNDWR EH DGGLWLYH RU FXPXODW
HDFK OHYHO

" %DVHOKHHFDQGLGDWH KDV &N UHURSYKBRHEERWUH GHDRE RACKR HR |
FRPSOHWHG VFKROBDWOLRRDVOLY AMIFHYH PRIDIWW RQG VKRZV W
FROQOWLRZWE DRG VXFFHVV ZLWKLQ KLV KHU GLVFLSOLQH 6

R ([PSBI DMWPVIURP ADMRY % \WIHKHJZIW  DWWP VIURP FDMIRY &



R ([PSBI DMWP IURP ADMIRY %R H WRAQY 1P STAWRIHKHJZ W WP VIURP
AMRY &

» *RRG,Q DGGLWLRQ WR WKH EDWKE LRH G V IGIDMNHFGKLIEVH EUD ER Y
VFKRODUO\RDMWANRMDIFOSWFKLHYHPHQWY WKDW FRQVWLWXW
WR WKH GLVFLSOLQH DQG WKDW KHBSHWRLRQBRDQFH WKH VF
HSXWDWLRQ RINWEHSBD VG H®MVWFKRRO FREBOHJH 6-68 RL
JHQHUDOO\ 6

R ([OPS®H MWPVILRP ADMRY % \WIHKHJZ W WP VIURP FDMIRY &

" ([FHOQB@MBGGLWLRQ WR D JRRG SHER K H P BVEIETRKIBYA YGHHOY/ U L E H
DFKLHYHPHQWY Rl ERWK VXIILEFLHQW TXDOLW\ DQG TXDQWL
JBZLQGUSMWDWLRQ ZLWNKLIQHOKCH F[FA G OGMW H TLRI HARKLRRICDUD \
DFKLHY HEFBHOWD LERG\ RI ZHRARI QUK BW DV VLIJQLILFDQW ZLWKL
6

R ([DPSOMHW U MMRY$ \WHKHZIK LW VIURP FDMRY &
R ([DPSOHWVIRP FDMRY %ZIW LW VIR FIDMRY &

$V VWDWHG DERYH WKHVH H[DPSOHV DUH LQ QR ZD\ PHDQW
SRLQW WR DLG LQ WKH KROLVWLF HYDOXDWLRQ RI FDQGLGDYV
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