$315 6RXVKHWD * LIRXQG + RUWELD
5 HVHDUFK & RQVHUYDVIRQ 3 LRNHFW
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7KH $315 BRXWHD * RXQG +RWELD 3RMFW LV
GHGLFDVIG VR ViKH UHVHDUFK DQG FRQVHUYDVMIRQ Rl 6 RXVIKHLD
* IRXQG + RUDELAY 1Q VKH * UHDWAU. KJ HUWHILRQ RI 6RXVIK
$IUFD 5HWDUFKHY ILRP  ViKH ) WY3DWIEN QWA Rl
$1UFDQ 2 WWKR®RJ\ 8 &7 KDYH EHHQ DVWWKH |RUHILRQWRI

FUMFDO UMVHDUFK  VIKDWIQIRWP V FROVHUYDMRQ HIIRUV E)

XQGHUAMDQGIQI VIKH KDEWBDWXVH UHSURGXFVIVH VXFFHW
DQG EHKDYIRXURI WMHVH LFRQIF ELLGV 7KH SURMPWQWIDAY
DQG P RQW/RWY DUMLFLDOQHWW Z KLFK DUH YIVIDOVR HQKDQFH
WHWU EULHHGLQI  VXFFHW DQG DARZ V IRU FRP SUHKHQWYH
VIXGLHVRI ViKH ELLGV1Q VIKHLUQDVUDCHQYILRQP HQW.
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EUHHGLQJ DWMP S
| B1GJ HG FKLENV
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$ V SUHSDUDVIRQV |RUVKH XSFRP 1QJ EWHHGLQJ VHDVRQ FRP P HQFH Z H DUH S®IDVHG R
VKDWH RXUSOQVWR IP SIRYH VKH QOHWIQJ RSSRUMXOQMAY IRUVKH ELLGV

$W,QIZHD® 8P EDEDW ZH DH SO@QQIQ) VR LOWDM DQ DUMLFLDO QHW DV DQ
DOWLODVIYH VR VKH J LIRXS V FXUHQWVXERSWP  DOQDVDOQHWW/ DMAWHDVROQB/ SUHGDMRQ
LOFIGHQW Z KHWH VKH FKLENV Z 1QJV EHFDP H WXFN DQG Z DV VXEVHT XHQV® SUHGDWAG
E\ D JHOQHW KLJ K@ KWG VIKH UM\V Rl VHU\P D@DQG SRRUWD VKHOMUHG QHVAQI VA
DQG Z H KRSH VMDWVKLY XSJWDGH Z LORITHUVKHP D VDIHUDQG P RUH VXWVDE®I QHWW

HQYLLRQP HOW

6P LW RQ 7P EDYDW315 Z HDWHSOMQAAQJ VR SIRYIGH DORWHUJ IRXS Z KIFK DOR
KDV D VXERSVIP DOQDVWDOQHWVZ MK DQ DUAM LFIDOQHW 7KLV J LRXS KDV QRWEWHG LQ

\ HDW/ MQFH SWHVXP DEO® GXHWR VKH GHVAURWDMRQ Rl ViKH QDVXUDOQHWVDQG VIKH
QHZ QHW\Z LGKRSH X@ HQFRXWJIHWHP VR EWHHG DI DIQ

2Q <RWIN 315 %DOX® ZH HFHOWD WHS@FHG DQ DUAILFLIDOQHWWIKDWKDG EHFRP H
GDP DJHG DQG Z DV QR RQJ HUYIDE®! : H Z LGDOR EH LHSOFLQJ D QHWARQ 7LP EDYDW.
315 Z WK WMHQHZ GHMJQ

) LOD@® Z H DIH S@QQIQJ VR IOQWDAVE R QHZ QHWW 1Q QRUK Z HWILD . MVHUH DQG LQ
2 ADQW5LYHUL5 9%DOX® DV VKHWH DUH J IRXSV WKHWH Z KLEK Z H VXVSHFWDUH Z WKRXW
QHVW

Rt L Q 8P EDEDWB15

. MWHUH315

71P EDYDW315

O

TKRUWD EXWK 15

)LUXWH 0 DS WKRZ 1QJ J HOHIDOBRFDMRQV Z KHWH QHW Z LCHIVKHUEH
WHS MFHG RUIOWRD@IG WHG FLLF®V
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HEBH KDSS\ VR LHSRUWKDW RXWR IVIKH  MYHQLBNV VIKDW BIGJ HG LQ 0 DUFK DQG $ SUOMKLY\ HDU
DUH VR DU VKUYLQJ DQG WAGY. [ViK VIKHLUQDVIDAJ LR YSV 7KLV LV DQ HQFR XDJ LQJ MJ Q GXUQJ Z KDW
1D FUMFDOSHURG | RUVKHVH\ RXQJ ELLGV

6DGO VIKH MYHOL®! Z KIFK I®IGIHG ILRP VIKH QHVAVR Q7KR Q\EX\K 15 Z DV SUHGDWAG R QVKH

% Rl $ SUO7KDQNIX@ D GRFDQJ XLGH GLVFRYHUHG VKH UHP DIQV DQG Z H Z HUH DE® VR UHVAHYH
VKKH WDFNLQJ UQJ VR FRGHFVWWKH YDOXXDE®! GDVID IR P LW VHH WDFNIQJ  GDVID LOWI KW EH@R Z
3UHGDVIRQ RQ MYHQIBV IV QRWXQFR PP RQ DV VKH IlWWIHZ P R @KV DIVIAU IBIGIIQJ DWH
FKD@QILQJ IRUVKHP DQG VKH DUH V@GDWQIQ) KRZ VR IRWDIH 1® HIFIHOW DQG WHP DIQ

YLI LOQW HWHOWDOWL@Y | RUVXWYLYDO

* LRXQG KRUQELQY KDYH DQ XQXVXD® ® Q@ GHSHQGHOF\ SHUR GSRWMGIGI Q] LHOLQJ KHDYIO

RQ DGX@VJWRXS P HP EHW/ IRUIRR GDQG SR WAVIRQ IR UXS VR VE R \ HDU/ DIVKU Z KLEK \iKH\

JWDGXD® EHFRP H P RWH LOGHSHQGHQW,Q P R LRXSV VKHWH LV RQO R @ DGXAMHP DB DQG
DV D UHVX@V\ RXQJ IHP DBV DWH WSLIFD@® SXWKHG RXVRI JWIRXSV Z MKIQ  \HDW/ 7KHWH
GLSHUMQJ 1HP DOV RIMQ LRDP  DBRQH VHDUFKIQJ IR EHHGLIQJ RSSR WKQMHV DQG MRIQ XS Z VK

GLVSHUAQI P DBVWR IRIPP QHZ JRXSV 0 DBV RQ VMH RIMHUKDQG WHIQG VR WD\ 1Q VKHLUQDVIDO
JWRXSVP XFK RQIHU ) RUH DP S® Z HKDYH LHFRUGHG R @1 P D®I Z KR KDV UHP DIQHG Z WK KLV
QDVIDQJ LRXS IRU  \ HDW/ :  KL®I KH QHYHUEWHG KH S@\ HG D YWIBOLR® LQ KHGLQJ VIKH DEKD SDIU
DQG WDIMQJ VXFFHWLYH J HOHUDWRQV RI FKLENV

7KLV FRRSHIDVIYH EWHHGIQ] WD\ IV R @ Rl VMH P R WIDVFLQDWQJ DVSHFW R | J R XQG
KRUQELAVRFLDOE HKDYLRXU DQG D NH\ LHDVRQ Z K\ R @ VWP P RQIVR LDJ DQG VXSSR UDWH \R
P SRWIDQW RUVKH VS HFLHVEBFRQVHUDVARQ

)LUXWH 1 BVILFKIEN Z IMK W XQLT XHO FRGHG FR&BXUUQJ SURUVR | BIGJ LQJ
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YWRP  VIKH EWHHGIQ) WDVWR Q Z H
REVHUHG WMDW QRQH Rl \iKH MYHQLBN
WXUMYHG WWRXJK VKH \HDU D ZRWILQJ
RXVFERP H : KLG®I WY SRWME® VIKDWSHGDVR Q
DFFRXQWG IRU BRWHV WLV XQONHO VR KDYH
EHHQ ViKH VR®1 | DFVRUDI I HFIQJ DAIQGLYIGX DY

8 SRQ WHYIHZ 1QJ VIKH GDVID RYHU VHYHUDO\ HDWY/
Z H IGHQWIHG D FRUHODMRQ EHVE HHQ KLJKHU
WP SHIDWUHY GXUQJ WH QHWIQJ SHURG
DQG GXUQJ Z QWU RQFH QHWIQIV KDYH
IGIGIHG DQG HGXFHG RYHWZ LOWHU VXULYDO

KL®! IXUKHU LAVHDUFK 1V QHHGHG VR EHWHU
XQGHUAMDQG VKLY LHDMROWKLS VKH XQXVXD@
ZDPP  ZIOWU R
FROFHWV DERXW WH [P SDFW R UMQJ
VWP SHUDWUHV RQ MYHQL®B! VXULYDOUDWAV DQG

DGGV VR RXU XQGHUMDQGLQ) RI  Z LQWAU
HFR®RJ\
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YLIXWH  3UHIP LODY GDVDVKRZ 1QJ MYHQL®! VXULYDODQG
QHWAP SHIDWUHV VRS DQG Z LOWUKP SHUDVKUHV
ERWRP 7KLV SDWALDVVXJ J HWKDAKLI KHU
WP SHIDWUHVP D\ EH DWRFLIDWAG Z IV LHGXFHG NYHQL®
VXUYLYDOR RQH \ HDUEXW XWKHUP RQIVRUQJ LV HT XLLHG

EXUHOWD VKH SIRMFWLY Z RINIQJ VRZ DUGV SXEQKIQJ VRP H RI RXU UHVHDUFK DQG  WIHVHDUFK

FROWIEXVIRQVIWRP VKH SDWAIHZ \ HDW/

3 XEQFDMRQV LQ WHYIHZ

e +RWGU Z HDVKHU LV DWRFIDWAG Z IMK Z RUH LHSWR XFWYH R XFR PHV UHIDWGGMW R 1 J R )S
FRP SRUMRQ QD ®QJ @QYHG FRRSHIDAYHO EWHHGLQJ ELLG
o $QLOWAI IDWYH SHHUWHYLHZ HG DQG XSGDVDE® &RR SHUDWYH %HHGLQJ ' DVDEDWH &R %HH

,Q SUHSDUDVIRQ

e 6lQIIQI Z IWKIQ WH JWRXS IHP D@V SWRGXFH LQGIYIGXD@® GIWIQFWP H®R @&HV Z IWKIQ VKH

FKRXVRI D FRRSHIDWYHO EWHHGIQJ EWLG

o * LRXS LHVSRQWHVVR VP X@VHG VIAULIVR U LOWKMRQV LQ WH FR R BUDIYHO EUHHGIQJ VR XKHWD

JWRXQG KRUDEL®



75%&. ,1* ' $7% ,16,*+76

,Q DQ HIIRUWWR EHWHMUXQGHUAMDQG VIKH ELLGVBP R YAP HOQW EHKDVYIR YUDQG KDEWIDWXVH HLI KW
RI ViKH QLOH 131GJ 1O MYHQIBNV ILRP IKH EWHHGLQJ VHDVRQ Z HUH | IWHIG Z WK QHZ ®
GHYHRSHG WDFNLQJ UQJV

6R 1DU VKH GHYLIFHV KDYH FRAGBIFWG

*36 @FDVMRQV IRP WKH EWLGV DQG DWH
EHIIQQIQ) VR SWRYIGH NH QWKW
6SHFULED® LMY EHI LOQIQI VR KL K@ K\WWKH
P SRWDQFH Rl UYHUQH DUHDV VKH H WIOWR |
HDFK JWRXS V VAUMRUHY DQG Z KHWH VKH
ERXQGDUHVDWH

* LRXQG KRUQELQ@Y X\VH YRFDOVDMRQV DV VIKHLU
VRO P HDQV VIR DGYHWIMH VIKHLUVIULIVRR LHV $ V/
71P EDYDW315 VXFK Z HZ RX@ H SHPWMKDWKHLUVAUIVR DO
ERXQGDUHV ZRX@G EH OW GHIQHG
KRZ HYHU RXU SWHIP LQDU GDVD LQGLFDVM
VMDWVKLY P LJKWQRWEH WH FDWH ) LJ XUH
WKRZV KRZ VR JWXSV DEIGH E\ D
ERXQGDU GHVSIV QRWEHIQJ 1Q VIKH \DP H
DUHD DWWKH VDP H WP H LH WKHWH Z DV QR
YIWXDOFRODFWEHVE HHQ ViKH J R XSV Z KHQ
HWKHUZ DV RQ WH ERXQGDU ) XWKHU GDVID
ZI® WKHG @KW RQ ZKHWHU WKLV LV
YJLUXWH  5HFRWGBHG GRFDURQVRI - DYDJURXS SXLSO] FROEMIEOWIROE INAES engih [ Hdaba [B3n

SRIOW DOG $ W\ ®1J IRXS JUHHQ SRIOW DQG KRZ DQ\ VHDVRQDOGL I HIHQFHV LQ VKHLUVAUVR UHV
VIKH\ KDYH @P WG RYHUDS LOQ VIKHLUVIAUUVRRUHY

8P EDEDWB1 5

7KL GDVD Z L@ FRQWIEXWM VRZ DUGV . \ B UIMVHDUFK Z KIFK DIP V DW XQGHUAMDQGLQI ViKH
P RYHP HQWEHKDYIRXU DQG KDELWBWXWH R IVKH ELLGV 1Q LHDMR QUR KLI K Vi#P SHUIDWUHV ) LR P
WL ZH Z L@EH DE® VR GHWILP LOH KDEWIDWIHDWUHV R I NH P SR WQFH VR VKH ELLGV ,Q
DGGIMRQ VKLVZ L@DOR DIG LQ ViKH S@FHP HQWRI DUAILFLDOQHWIRI VVIAV VIR HQVXUH VIKDWQHWA DLH
EHQJ SOFHG Z IWKLQ ViKH FRUH VIMULVR UHV R IVIKH J LRXSV DQG LQ LGHDCP LEWR KDELVDW

JUXWH +HDWP DSVRI $ U\ BIJWRXS GIW -DYDJUWRXS P IGG®I /RWD\ JUIRXS WIKW
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H IHFHQV® UHFHLYHG LHSRUV RI D JWR)YS RI M
JWRXQG KRWELWY RQ WH ERXQGDU EHE HHQ
7IP EDYDW 315 DQG 7KRWQ\EX\WK 15 : H Z HH
DE®! VR GRFDWI WMH JWRXS DQG REVHWHG VKDW
QROH RI ViKH LOGIYIGXDY LQFOXGLQJ VEZ R MYHQLBNV
Z HH UQIHG 7KLV VXJ J HW VIKDWMKH J LRXS KDV
EHHQ WXFFHWMX® EWHHGIQJ 1Q D QDWWDO QHWW
FDYIW FXUHOW® XONQRZQ VR XV W& DQ
HOFRXWDJ Q) GLFRYHU \MDW WMH ELGV KDYH
IRXQG D WIMDE®! EWHHGLQ) RSSR WQW DQG
KLJ K@ KW WH FKD@QIHV Rl P RQWVRUQJ VXFK D
®RZ GHOMW VSHFLHV 7KH JURXS Z DV YHU VNIWARK
GXUQJ RXU HQFRXQWAU ZKIEK P DGH F® WA
REVHUYDVRQ GLILEX®V ,1 DQ\ RQH KDSSHQV VR VSRW
WLV JURXS DQG FDQ FDSVXUH F®DU SKRVRJ LDSKV
RI VKHP Z H Z RX@ J UHDV® DSSUHFLDVM IW$ V ViKH
ELHHGIQ) \VHDVRQ DSSWRDFKHV ZH ZLl@® EH
DWHP SVIQJ VR I LQG VKHLUQHVAMWM

YLIXWH 0 D® DQG IHP DBIRI iKH QHZ JURXS
IGHOWILHG

L?Z9 $?7L9 &2P?9 27U L
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IV VKH QDVXWDO GLVSHUDORI ELLGV IWIRP \KH
$315 VR QHDIE\ WHWHWHV JWRXSV DIH QRZ
IRWP 1QJ 1Q WH VXURXQGLQJ DUHDV DQG Z H DWH
NHHSLQJ VIDEVRQ Z KHUH MLV KDS SHQLQJ

)RARZ IQ) VKH FR@SWH Rl WH QHW WHH RQ
0 RGIV@®R ( WDV 1Q ) HELXDU  Z H DIH S@QQIQJ VR
LOWIDADDQ DU LFLDOQHWOQHDU VKH FRADSVHG WHH
3OFIQ) D QHZ QHVWQHDU DQ R@ QHWW XVXD@D
VSHHGV XS WH SWIRFHW Rl ViKH ELLGV 1LQGLQJ DQG
XMQJ ViKH QHWAQJ VKA

+ RSHX® Z MK VIKH QHZ  DUAM LFLDOQHWWKLY J LRXS
FROVMMQJ RI DAMBIDW ELGVIWRP WMH$315 FDQ

YLIXWH  &RGHRQVKHP HVIDOUQJ VI WHG \R FROMOXH VR JWIRZ WKHWI QXP EHW DQG H SDQG

MYHQLBV Z KIFK KH®V XV XQGHUMIQG VIKH IXWKHULQVR RUKHUQHLI KERXUQJ DUHDV
GIVSHUDCRI EILBV

JVRX VSRWD ELWLG Z MK D P HVDO FRBXU R WADFNLQJ UQJ  SGIDVH LHDFK RXWWR XV DQG GMXV NQR Z
7KLV IQIRWP DVRQ LV FUKFLDA RUXV VR NHHS VWDFN R IVIKH GU IHUIHOWI LIRXSV DQG LQGLYIGX DY
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: H KDYH WHW XS : KDW$SS JWRXSV IRU
PHPEHYW R WH $315 JXIGHV Z DWGHQV
PDQIHYW HF W ® WKWV R JWRXQG
KRUQE LAY

7KLV LV DQ HIHPVIYH Z D\ VR J DV(HU LOIRWP DRQ
RQ JWRXS P RYHP HOW DQG ZH HQFRXWJIH
DO\ RQH Z KR LV LOWAHKG 1Q NRIQIQJ DQ DAHDG\
HWDE@KHG : KDW$SS JWRXS RUZ RX@ O\H R
VHWRQH XS I RUVKHLUDUHD VR J HWIQ VRRXFK Z IVIK XV

$OAODWYHDO \RX FDQ HP DIO WIKMQIV R
LQIR# DSQUKRWEL@FRP RU: KDWS SS

RU XEP IWRQ RXU Z HEM\WM
_DSQUI LIRXQGKRUQE LB IRMFWERP

,QIRZ HWHTXLH

| RFDIRQ GHVIDLY FRRUGLODVIAV
KDWS SS SLQ GLRS
' DV DQG WP HRI VIKH VLI KVIQJ
* LRXS GHVDLY QXP EHU/ DIHV VH[ HV
3KRVRV YLGHRV

ODS Rl W(H $315 Z WK D@
Rl WH FXUHQW YIDE®

NORZQ  QHWQJ VA
@RFDARQV

YWDXBI315 QHW

. WUH315 OQHW
TKRIQEX\K 15  QHW
7P EDYDW315  QHW
8P EDEDWS15 QHW










