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1718
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5HVHDUK RQ' HP RADA DQG
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' HVIQDMRQ  -QQRYDWYH
5 HVHDUFK RQ ( XURSHDQ

&X OO+ HUMRI H DQG &XOXLDO
DQG &UHDWYH -QGX\MMHV

" HVMQDVIRQ  -QQRYDWYH
5 HVHDUFK RQ 6RFLDCDQG

( FRQRP LF 7UIDQM RWP DWRQV
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'"HDU SHDGHU

$WH\ RX BRNQJ | RUWH ERVWHVHDUKHYY Z W Z KRP VR FR@ERWDWM RQ + RU] RQ ( XURSH
&OCWMU D@ 7KHQ SGDWH WHDG RQ

$WL 718 WH1RW HIIDQ 8 QYHMW RI 6 AHQRH DQG 7HFKQR®J\ Z HKDYH P DWKHG RXU
UIHVHDUFKHWYY VR WH XSFRP 1QJ + RU] RQ ( XURSH FD@' EDVHG RQ ERW WHUH SHUAMH

DQG WH LOGXWW LHDMRQVWH FDQ EUQJ VR WH VIDE®

$VWH QU HWKQLYHOAW [Q 1 R D\ Z HFDQ EH D SRZ HUXOSDUGHUDQG FRMERWDWRU © WK

PRHWDQ  WJQHG FROWDFWIRU( 8 SIRMIPW DFFRXQWQJ |RUP RUHWDQ P I@RQLQ
IXQGQ DWKHWP HRI Z UWQJ Z H DUH VHWIQJ HYHQ P RUH DP EIMRXV \VBU HW | RU+ RU] RQ
( XWRSH1Q DQG JRIQI IR DUG

7KL GRFXP HOAY ROHRI M| SIRVSHRXVHY WDWRXWIH DUHDV RI H SHOUXH IRU DQG RI
LOMHWIR 1718 WHWHDURKHY/ IRUHDRK RI WKH XSFRP 1QJ M[ FOOWMU/RI + RU] RQ ( XURSH

7KH DUH@IQJ GRFXP HQW ( YHQLL \ RX GR QRWILQG DQ H DFWP DWK RXUUHVHDURK
FRP P XQIW Z RX@ EH WUGBG R RSHQ D FREDERIDWYH GIDBRIXH Z I \ RX -XVWBIQJ D
P HWDJH VR RQH Rl RXUIQWAIMWRQDOFRQPASRIQN @NH1 71 8 VIWAXWHY 2 11LFH

7TRIHWHU Z H FDQ RHDWM WKH NQRZ ®IGIH | RUD EHWAUZ RUTE

7RU* LDQGH
SHARUDWM 71 8



.QRZOIGJH  SWRVIGHV ~ SHRS®I  ZIW
RSSRUMQMHV DQG IQIOHQFH DV ZH®DDV D
IRXQGDARQ RU PDNQI ZOMH  FKRIEHV
.QRZOGJH LQSILHV DQG  FKDIQIHY W
KDQIHV DMIMXGHV P IQGWHW DQG KRZ ZH
SHAHYH WH ZRUB DIRXQG XV -QRWP HG
GHEDM VWHQIWHQV RXUGHP RADA 1718 V
DRRYIWHY VKRX@ EHQH MAVRAHW DV D Z KR®I
DQG VRAHW FDQ WKW WDW RXU 1QGIQIV
FRP SO Z IW EHVWAHQWILE SUDPAFH

. ORZ ®IGJH DQG WIFKQR®J\  GHYHBRSP HOWFUHDM

RSSRUMQMHV 1RU [QRHDMQI  VXWWRAQDE®! YDOXH

AHMRQ DQG IIQGQJ DQVZHYW VR P DWU
KDBIQIHY  7KWRXIK WH 8 QWG 1 DWRQV \WH

ZRUG KDV DILHHG RQ 6XWILQDE®!

' HHHRSP HQW *RDY 1718 ZI® FRQMEX\M

DPRYHO \RZDWGV DRKIMQI WH  6XWBLQDEGH

' HYHRSP HQW RDY

1718 VVWIHQIVK LV RXUFRP SHWAQFH LQ
VFLHQFH DQG WHFKQRMJ\ FRP ELQHG Z LVK
DFDGHP LF ELHDGVK DQG

LOWHUGLVFLS QQDUW



$9287 1718

1718 IV D XQYHMW ZIWK DQ LQMODARQDO IRFXV Z W KHDGTXDUMW 1Q 7URQGKHP DQG
FDP SXVHV 1Q $ BVXQG DQG * MIYIN 1718 KDV D P DIQ SURI LG 1Q VAHQFH DQG WIFKQR®J\ D YDUHW
Rl SIRILP P HV Rl SIRIHWIRQDOWXG DQG JUHDWDFDGHP IF EUHDOW  LOFOGIQ) P HGIHOH

DURKIWIPXUH DQG HQWHSUHQHXUKLS
(<180 %56)25

12. EIARQ
$QOXDOYXGIHW BVWGHQA ) 7( 6WG 3LRIDP P H

1718 RIIHYVERW YDURXVWYG SWRIWDP P HV DV Z HODV FROWOXIQI DQG | XUKHUHGXFDARQ 7KH
XQLYHIMW KDV WH P DIQ UHVSRQVELDN | RUKLIKHUHGXFDMRQ 1Q WIFKQR®J\ 1Q 1 R D\ DQG G HW
1Q HQIIOHHUQ) WDFKHU HGXFDMRQ DQG DURKIWFW(LH 1718 DIP V \R EH D QDARQDOKXE 1Q
SWRIWDP P HVRI SURIHWMRQDOAXG\

-Q WH SWHYIRXV + RU] RQ )WDP HZRW 3WIRIWDP PH 1718 ZDV DZDUGHG Z WK WIQHG
SURMIFW DQG D VRVBOIXQGIQJ RI P RUH WDQ P IGRQ $WQDMRQDOBIYHO 1718 1V D KRAMRU

SDUGHUIRU P DNRUUHVHDURK FHQWMLY 6)) 6)—DQG) 0 ( DQG KDV IQMUDDAQMDWYHV VR GHYH®RS
DQG IHAKIWRS UHVHDURKHLY

Q+RUJRQ(XWRSH +(8 DVRI ' HHP EHU 1718 KRGVP RHWDQ  WIQHG FROWDFW
DFFRXQWQJ 1RU P RUH WDQ P IGRQ 1Q IXQAQJ SRVMRQQJ 1718 DP RQJ WH RS +(8
1 R HIIDQ DARY/ DQG DP RQJ WHRS  DRRYY Z IMIQ WH ( XURSHDQ + LIKHU ( GXFDWRQ 6HRRU

lQ+(8

% RQG LW VAHQRH DQG WIFKQR®J\ SWRILG! 1718 FRYHW D ELRDG WDQIH RI VRADOVAHQRH DQG
KXP DQWHV 66+ GVASIHV IQFGQI VRAR®I\  SROAFDO VAHQFH HGXFDARQ SVt FKR®J\
HARQRP [FV KIMRUY  FX@XWDOVAHQAHY DQG WH DUV 5HHDURKHYY ILIRP 66+ GIVAS@HY KDYH
VXFFHWIX@® DGGLHWHG VRAHMBO MXHY DQG FRQMEXWG VR VRADO LOQRYDMRQ WILRXJIK
IQYROHP HOMQ P RIHWDQ  +(8 SURMIPW \R IDU SUHMVHOAQJ 1718 DV SLRP IMQJ DQG WWRQJ
SDUHU 1Q IXWIH ( XLIRSHDQ FRMERDMRYV [Q D@* REDO&KDMIQIH FOMMY XQGHU +RU] RQ
( XURSH

)RU WR 1718 KDVIGHQWIHG WUDVWAI LF LIHVHDUFK DUHDV

&LYLOHFXUW 2 FHDQ DQG &RP P XQW ( QHU\ + HDOK DQG
FRDW/ @ H VFLHOFH


https://www.ntnu.edu/lifeandhousing/trondheim
https://www.ntnu.edu/alesund
https://www.ntnu.edu/gjovik

7KH1718 %XWHY 2 |1LFH LHSUAVHOW 1 71 8
1Q WXWHY SWRYIGHV WDWUILE DGYIFH RQ
(XIRSHDQ SRTAHV SWIRPRWMV 1718
SRMRQV P DQDIHV RU SDUAESDMV 1Q
WDWIEE QHVEZRWW DQG  IQUWDWHY  [1Q

UXWHY DQG SIRYIGHV SLRIHWRQDOVHWYFHV
W WH 1718 FRPPXQW EDWG RQ W

UK WHY SUIHVHORH

7KH RIIEH WHSUHVHQW ERW mWH GRRU \R
1718} IRU RUDQ]DWRQV WDW Z DOV \R
FRDERWDDM DQG FUHDW M QHULHV  Z WK
1718 DQG mMH GRRU VR (XWRSH IRU
FRGDIXH DPWYH 1Q RU Z 1@ VR HQMU WH

( XURSHDQ $HQD

1718 RSHQHG WH GRRW/ \R W %4XWHY
2 11IFH 1Q DQG DV Rl VRGD\  \KH WDP
FROMMV R M[ P HP EHWY/ WH ' LWHARU VER
6HQRU $GYMHU RQH $GYMHU DQG R
LMLV

7KH RI1LEH DPAYIMHY DQG VHUYEHV LOFOXGH WH

|IRERZ LY

e 3URP RWRQ DQG LHSIMWVHQWMRQRI 171 8
1Q YAXWHY

e 3RVMRQQI RI 1718 1Q UHBIYDQW
%A XWHEY EDVHG LQWDWYHY DQG ERGIHV

e &ROMEXWRQWRIP SLIRYH1718 V(8
SIRMPASRUARIR

e 3LRYIGH IQMOWKLIS RSSRUMXQMHV IRU
1718 HP S®\ HHV DQG WXGHQW

e 3LRYIMRQRI BJMAE VXSSRUADQG
VHUYEHV 1Q %4 XWHY



1718 &0 0 81-/<

1718 &RP P XQW LVROQHRI VKH WUDVWAJ LF UHVHDUFK DUHDV RI VKH 1 RWZ HJ LDQ 8 QLYHUMW

Rl 6FLHQFH DQG 7HFKQR®J\ 1718 HWDEQVKHG LQ -DQXDU RI 7KWRXJIK
LOWAUGLVFLS@QDU. LHVHDUFK 171 8 &RP P XQUW DLP V VIR FROWLEXVM VR D YLDE®H GHP RFLDR\
VIKDWW/DI HI XDUGV VKH FRP P RQ JRRG WIHQJ VIKHQV VIX\VWADQG FRKHVLRQ DFLRW GLI | HUHQW
JWRXSV DQG WHGXFHV H| FOXMRQ DQG SRIUVDVIRQ

7KH VRAHVBCRKDAIQI HV WIDWL 71 8 &RP P XQIW DGGUHWHV LOFOXGH 7 UKMADQG GHP RALDA
6RFDAOHT XDOW DQG H FOMRQ 5 HWUKRAXUQI Rl WWH Z HODUH WIW &TP DWA FKDQIH DQG WH

HQYLLRQP HQW

1718 &RP P XQW LVIXQGLQJ VHYHIDOQWUGIMS@RDY UHVHDURK SURMIFW WLRXJK VHHG | XQGLQU
Z HKDYH FD@ |RUSKG DQG SRWERF SRUMRQV DQG Z H DUH 1O WH SLRFHW Rl HAREQKIQ]
LOWAUGLVAS@DY UHVHDUFK WDP V2 XULQWILGLVAS@ODU WIDP V Z WK UHVHDUFKHUY [LRP - GLLI HUHQW
GIMVAS@OHV DQG | DFXGAHV Z L@EH XS DQG IKQQLQJ 1Q WH VSUQJ RI 2 QHRI WHDIP VRI RXU
LOWAUGLVALS@ODY UHVHDLUFK WDP VIV VR HABE@UK QHVE RUNV DQG FRRSHUDARQV Z IMK GRFDO

QDWRQDODQG LOWLRDWRQDOS DUAHUY DQG VR GHYH®RS H WILDD@ | XQGHG UHVHDURK SLRMIFW

7KH KHDGORHV | RURXUHLI KWQWILGLVAS QDY WDP V
7HDP ' HP RFUDVIF 5 HVLAHQFH
7HDP + RXMIQJ DQG &RP P XQIW ' HYH@RSP HQW
7HDP -XVW7 LDQVMRQ
7HDP &KLGBKRRG DQG <RXVK
7HDP $ VXWIDLQDEGH Z HODUH VRFLHW
7HDP $UN
7HDP -GHQVIW &X@XLDO+ HUVIDIH DQG D 0 X @UEX X UDOBRFLHW
7HDP $J1QJ


https://www.ntnu.edu/community
https://www.ntnu.edu/
https://www.ntnu.edu/
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Q @H Z W LW YIMRQ . QRZ ®IGIH IRUD EHWMUGRAHW WH
) DEXAOV _RI 6RADODQG ( GXFDWRQDO6 FHOFHY FROQWIEX\WWV

W SXEQCE GHEDWM DQG VRAHWDO GHYH®RSP HQW E\
IGHQW LQJ DQG GHILOIQ) NH\ VRAHVDOMXHY  7KH | DFXEOV
HOFRP SDW D ZIGH IDQIH Rl 66+ 6RADOBFHQFHV DQG
+XP DQMHY GMVAS@OHY DQG IV RUDQMHG QR M
GHSDUR HQW  7HDFKHU ( GXFDMRQ ( GXFDWRQ DQG / LH
/RQ /HDWIQJ 6RAR®IJ\ DQG 3ROAFDO 6FHQFH
3V FKR®J\ * HRIWDSK\ DQG 6RADO$QMIRSR®RI\  DQG
6RFIDO: RWIN 7KH IDFXGV KDV DERXW SHUWP DQHQW

VAHQWILE I | R 1718 VRWO HQLR@G
WXGHQW DQGD3K' SWRGXPURQRI  FDQGIGDWAV
1Q \ HDU WXV HP SKDM] LQJ WKH | DFXOV V LR®I

DQG [P SRUBQFH Z IWIQ WH RU DQIVDVMRQ Z W LHIDUG R
VAHQWILE [P SDRADQG HGXFDMRQDCRXVBXW

7KH IDFXOVV GMASIOHY GHYHRS IOWIKWDQG SURYIGH
SHUSHAWHY RQ WH UHODMRQWKISV EHEHHQ \WKH
LQGIVIGXDO VRAHW  QDWIDOVAHQRHY DQG WIFKQR®RI\  7KH
IDFXGV KDV D VWRQJ FRP P WP HQW VR FRQWEXWM R
GHP RADWE  GHYH®RSP HQW DQG @HRQI SWRFHWHV 1O
GDWIQ) HGXFDMRQ DQG IRWP DWYH \VHD GHYHRSP HQW
Z KIFK IV LHGIPWMG E\ D @UH GHIWHH Rl LOYROHP HOWRI

DRVRVY 1Q WH SXEQF VHRVRU JRYHUOP HQVIBORLI DQLVDWRQV

1* 2V DQG FRP SDQHV LQ ERW UHVHDUFK DQG HGXFDURQ
FRAERWDARQV


https://www.ntnu.edu/su

S5HVHIUK DABS ) CEXOV

“QALGLVFLS@ODUW DQG LOVHUQDVIRQDAVDVIRQ DUH DWWKH
FRWH Rl VKH [ DFXOVV SURUW DUHDV 5HVHDUFK DWWKH ) DFXQV
WHSUHVHOW D XQITXH FRP EIQDMRQ Rl VRADO VAHQAHV
KXP DOMHV  DQG  QDWWDO  VFHOFHV | DFLO/AWMQ]
IQMUGLVASIODY FRADERUDMRQ ERW ZLKIQ 1718 DWWKH
QDWRQDODQG  LOWALODVMRQDO BIYHO 6L1OFH WH @XQFK RI WH
+ ILDP HZ RIN SLIRIWDP 1Q WH SDUAFLSDMRQ LQ ( 8
SIRMIFW DQG QHVE RUNV KDV WMDGL® LOFUHDVHG

5HVHDUFKHUY ILRP 68 ) DFXGV DUH KDYH EHHQ LQYROHG 1Q
+ SIRMFW Rl ZKIFK FRRUGQDWMG DQG LV FXUHQW
IQYROHGIQ  RQ JRIQI +RU] RQ ( XLRSH SLIRMPW Rl Z KIEK
DV FRRUGIODWRU 0 RUIHRYHU WH IDFXQV KDV FDSDAW DQG
RXWMBQGIQI H SHUMH 1Q SHGDIRJ\ DQG WH HGXFDWRQDO
VAHQFHY Z KIFK 1V XQGHUFRUHG E\ SDUAFISDMRQ 1Q  RQ
JRIQJ (DWP XV SWIRMFW Rl ZKIFK DWH FRRUGEIODWMG WXV
HWIDEQ/KIQJ WH | DFXOV QRWRQO® DV D NH SO\ HULQ 1 RW D\
EXW DOR DV D VWRQ SDUQHU LQ IXWWH ( XURSHDQ
FRAERWDWRQV

S5HVHDURK DRWYIMHV Z IWIQ + RU] RQ ( XLRSH FRYHU D EWRDG
WWQIH RI WKHP DWF DUHDV DQG I IHGBV FRRUGLQDWG LQ ERTB

e (QHW\ SR\ DQG EHKDYIRXU 3 DFHVHWIHUWY
25 +80%1
e 6XWHIQDEION DQG HQYWRQP HQWO VAHQFHY — &ULFBB S
&V R6&2 3( 3853(67
5 DIQI RUHW
e &IW HQ VAHQFH DQG GHP RADR  / HIDFIHV
$63 EHRQJ *8- (35(3
18&7( "' (0 QW 1H WHQ

+HDOM  _YH-MAERWY

3VWAKR®R)\  ODWIQ] DQG HGXFDARQDO VAHQFHV .
_5HSRUMU/ 3U3(5



https://cordis.europa.eu/project/id/101132610
https://cordis.europa.eu/project/id/101070155
https://cordis.europa.eu/project/id/101135495
https://cordis.europa.eu/project/id/101184736
https://cordis.europa.eu/project/id/101060634
https://cordis.europa.eu/project/id/101081744
https://cordis.europa.eu/project/id/101045180
https://cordis.europa.eu/project/id/101080665
https://cordis.europa.eu/project/id/101078945
https://cordis.europa.eu/project/id/101094258
https://cordis.europa.eu/project/id/101131118
https://cordis.europa.eu/project/id/101095408
https://cordis.europa.eu/project/id/101131090
https://cordis.europa.eu/project/id/101131090
https://cordis.europa.eu/project/id/101106968
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7KH )DFXQV Rl +XP DQMHV DW1718 DPPV DWEHQI 1RWD V EHW
HQYLLRQP HQW RU FKD@QIH GUYHQ DQG DPMRQ RUHQWG UHVHDUFK 1Q WH
KXP DQMHV 2 XU SDUAEXDU VWAHQIW @V 1Q XQGHUABQGIQI WKH
HODMRQWKISY EHVEHHQ KXP DQV  FXOWH VRAHW QDWWH DQG
WIFKQRERJ\

7KH ) DFXGOV RI +XP DQMHV IHVHDUFK VSDQV ILRP  EDVIE UHVHDURK Z WKIQ
SKIRVRSK\ YID KMRU DUFKDHR®J\  FX@XWDOKHUWRIH P DQDIHP HQW
DUV DQG @MWDWIWH VR DSSTHG WHVHDUK 1Q 1IHGV DV @QIXDIHV DQG
QUXMAEY 2 XU IDFXOV IV DOR KRWQJ HQYLLRQP HOW WKDWZ RN Z LWK
FCP DWW FKDQJH DQG DUMME GHYHBRSP HOWRI KLIK LOWUQDWRQDOT XDON

2 XU GIVAS@HV DWH DQ [P SRUBQWSDUARI 1718 DV D P XOGMVASTODU

XQLYHUMW DQG |RUUHDA LQJ WH YIMRQ Rl NQRZ ®IGIH |RUD EHWMUZ RUT

7KH GMVAS@OHY SWRYIGH D EWRDG XQGHUADQGIQJ Rl WKH FX@XLDO
GIP HMRQV 1Q VRFAHVBO GHYH®RSP HOW DQG RIIHU IQMIKW IOWR WKH
P DODJHP HQWRI RXU FX@XWDOKHUMBIH 7KH DFDGHP LE HQYILRQP HQW
FRQWIEXW WH NQRZ ®IGIH QHHGHG VR VROH VRAHW V P DNRU FKD@IQI HV
DOG VR UHDA HWH 8 1 VBEXWIRLQDE®!' HYHRSP HOW RDYY

+XP DQMAE IHVHDUFK DW1718 H S®RUHV D ZIGH WDQIH RI WHP DAF
DUHDV LQFXGIQJ ERWK D EDME UHVHDUFK DSSURDFK VR GHYH®S QHZ LGHDV
DQG SKHQRP HQD 1RU XQGHUABQGIQ) WH ZRUB DV ZH®DV DSSTHG
UHVHDUFK  DSSWRDFKHV DGGLHWIQJ  VRAHVIPO FKDAIQIHY 5 HVHDURKHW/

FROMEXW R QDWRQDO DQG  LOMUWDDARQDO QMU P XK DQG
WDQVGVAS@ODY UIHVHDUK E\ SLRYIGIQ) WHLUH] SHUAVH LQ 66+

5 HVHDUFK DW) DFXQW RI + XP DQMHV
7KHVH DUH WH RQ JRIQJ + RU] RQ +RU] RQ ( XURSH SURMIPW WDW
RXUUHVHDUFKHUY DUH FRQMEXWQJ Z WK WHLUH] SHUAYH UHVHDURK. DUHDV

$ UV DQG KHUMI2I H WXGLHYV 5 HYROMRQDU 2 S6FDQ

" HP RADDA  -QWMIWMRQ FXOXWO GLYHUAW DQG  XQGHUMIQGLQJI

B((" 5(' (026 ($6<5* +76

' LI VO/ODVMRQ DQG DUM IHDAQW@IHOFH %$6 S5RERWEY (8

e (QHU\ FIPDW DQG HQYLLRQP HQW IHVWHDUFK $59 LFIP DEXIOV
6(1' (5 66+ &HQWH 0 IG. D\

e * HQGHUDQG HWILEFV DQDOWY 672 3

e /DQIXDIH GDWIQJ DQG SIRAHWMQJ 6H®7(0 H/$''$ 11/33

5 HVSRQME® LHVHDURK DQG LOORYDMRQ (7+1$ $7/$17-6




SHWDUK D) ) CRXGV

" HSDU/P HQWRI + DMRUFDODQG &@WLFDOBVXGLHV
VSHADA HG LQ ( XLRSHDQ LOWI UDMRQ FXEXLDO
KHUMJH P DQDIHP HOADQG P XVHR®J\ FOWEDO
AYIQ] DWRQ DQG FOVMEDOAMXGIHY KMRY  DQG
DUFKHR®RJ\

5 HVHDURKHWY DWMH ' HSDU/P HOWRI 0 RGHUD
+ WRU_DQG 6RFLHW TRFXV RQ WH SRQAFDO
HFRORP \ RI FRP P RGMHV Z RWN DQG GDIO @ H

VAHQPH DQG WIFKQR®J\  Z DU RFFXSDWRQ DQG
GUDFHVRI Z DU DQG GHP RJWDSK)

$VWIKH ' HSDU/P HOWRI 3KLBRVRSK\ DQG 5 HQJLRXV
BVXGLHV UHVHDUK JURXS RQ SKIRVRSK\ H SRUHV
FROWP SRWDU WHRUAMEDCSKLBRVRSK  SKHORP HQD
VXFK DV DHWKHWEY SKHORP HOR®RJI\  KHUP HOHXWEV
DQG H MMOUWDDP  DQG DSSTHG HWIEV 5 HVHDURK
JURXS RQ UH@I LRXV WXGLHV LV VSHFLDA HG LQ MDP LE
WXGLIHV FRQVSILDA FXOWH VRXW $VDQ UHDI LRQV

DQG -XGDWP DQG FRIQWYH VHHOFH Rl LHDJLRQ 1Q
1 RWZ D\

5 HVHDURK DVWIMH ' HSDU/P HOWRI $ UAMDQG 0 HGLD
6VIKGLHV |RFXVHV RQ GU I HIHQWMHP DWF DLHDV Z IWILQ
P HGD WXGLHV 11 WXGIHY DUANKIWRU GUDP D DQG
WHDWH WX GLHYV




" HSDU/P HOWRI 0 XVIF VSHAD HV 1Q P XMIFR®J\
GDQFH WXGIHV P XMIE WIFKQR®J\ DQG DUMME
GHYHBRSP HQW 7KH ' HSDUR HQMY DOR LQYROHG 1Q
SHGDIRJIFDO HWHDUFK DQG W IV DQ DPWYH
FROMEX\RU VR WH FLRW GMVAS@DY  IHVHDURK
QHVZRIN 0 XVIF ( GXFDMRQLQ' HYH&RSP HQW

$VWKH__HSDU/P HOWRI / DQIXDIH DQG / IVAUDVXIH
WHVHDUFK JLIRXS RQ @QIXDIH DQG FRP P XQIFDMRQ
WXGHY OQIXDIH MWPV  OQIXDIH  XVDIH
OQIXDIH GHYHRSP HOWIQ VRAHW DQG @QIXDIH
GHYH®RSP HOWIQ LQGIMIGXDY SHVHDURK JWRXS RQ
OMDWWH DQG FXOXWO KIMRU WXGHY DQG
DODOVHV 1 RUWGE * HP DQ ) LHOFK (QI@K %MK
DQG $P HUFDQ DQG 6SDQVK @MIDWIH DV Z HODV
QMDY WHRU ) XUKHU UHVHDUFK IRFXVHV RQ
( XURSHDQ SROAFDOKMRU  SDUAFXDUD 94UMEK
DV Z H@DV WH KIMRU Rl WH ( XURSHDQ 8 QIRQ

S HVHDUFK DWIMH ' HSDU/P HOWRI -QVHUGLVELS @ODU
6VKGIHV Rl &XAXIH IV VM RIRG 7KH * HQGHU DQG
GLYHOUMW JWRXS IRFXV RQ WHP DWE DUHDV VXFK DV
EIRSROAFY DQG WHSWRGXAPARQ HWQHW  JHQGHU

DQG HTXDON JHQGHU WIFKQR®J\ DQG VAHQFH DQG
VH XDDW JHQGHUDQG FXOXH

7KH 7HFKQR®J\ DQG VRFIHW UHVHDURK  JUWRXS

DODOVHV SRIA  IOQQRYDWRQ SWRGXPURQ Rl

NORZBIGIH DQG HYHUGD\ @H DPAYMEN DQG

SIRYIGH WHIU NQRZ BIGIH VR XQGHUAMBQG SUHVHQW
VRAHVDOFKDABIQI HV LHDMQJ VR HOHUI\  FTP DW DQG

HQYLLRQP HQW VAHQRH JRYHWQDOQFH  GLJ M@ DMRQ

DQG LRERW DMRQ RI VRAHW DQG EIRSROAFV DQG

LHSLRGXPURQ




) XAV R ( FRQRP LEVDQG0 DQDIHP HQWS .

7KH UHVHDURK DWWH ) DFXOV RI ( FRQRP LFV DQG 0 DQDIHP HQWKDV D ELRDG VSDQ
Z WKIQ HFRQRP LEV P DQDIHP HQWDQG WIFKQR®J\  DQG LV MUIHO FKDUDRAWMU] HG
E\ IQMUGLVASIODY DG UHIIRQDO QDWRQDODQG LOWUDWRQDOFRRSHUDARQ  7KH
IDFXOV V UHVHDURKHY/ DUH P SRUBQWFRQWIEXVRLYY R LQGXWM DQG HFRQRP LF
SRIA DQG KDYH NH H SHUAYH LQ DUHDV QHHGHG | RUD ALFX@UHFRQRP \ DQG WH
JUHHQ VKL WGLI V@ DARQ DQG | XVXUH Z RN @ H DQG DQ LOORYDWYH SXEQE VHRVRU

2 XU UHVHDUFKHWY DUH LQYROHG 1Q D Z IGH WDQIH RI QDMRQDODQG LOWALRDWRQDO
UHVHDUFK SLRMIFW DQG FHQWHV

&HQWH | RU( QYLLRQP HQOW UHQGO ( QHW\ 5HVHDUFK )0 (

e 175$16 1RW HIDQ&HQAH IRU(QHU\ 7DQVMRQ 6WDWATLHV

&1 (/' — &HQWH | RU-QW HQW GPMAW ' MMEXWRQ 6L1OMI ( QHUIL

+\GR&HY 1 RW HJIDQ &HQWH |RU+\ GLRSRZ HU7HFKQR®RJ\

0 R=((6 0 RELDN =HWR (P DMRQ ( QHU\ 6\ \WP V -QWAIMXWIRU

HOHUI LVWANQINN

e 1886 1RWHIIDQ&&6 5HVHDUK &HOWH 6LOW (QHUIL

e =(1 7KH5HHDUK &HOWHRQ=HR ( P MRQ 1 HIJKERXWKRRGVQ 6P DUV
&MV

&HQWH | RU5 HVHDUFK EDVHG -QQRYDVIRQ 6) —
¢ 6)—0 DOXIDRAXUQJ
o 6)—+DUHW




)$&B/7< 2) $5&+—-7(&785(
$1' ' (6*1

5 HVHDURK DVWWKH_) DFXOV Rl $ UFKIMPMIH DOG * HJQ $' . JHQHIDWV QHZ LOMIKW QHZ

NQRZ ®IGIH QHZ XQGHUAMDQGIQJ DQG QHZ FRQFHSW : H GIVARYHU H S®RUH DQG FLHDW
WH XONQRZQ $' IQMDFW ZIW WH EWRDGHU VRFHW DQG RWHU DFDGHP LF
HOYILRQP HQW LQ P X®AS®! Z D\ V WWIRXJK DFDGHP [F GLYHUMW SWRIHWIRQD@QP DQG DQ
LIOWMUGLVAS@ODU SWRILG! 2 XUUHVHDURK UHVX®V DUH IP SRUBQADWD@BIYHY 1LRP IKH GRFDO
VR WKH JBREDODQG S@\ DQ P SRUBQMR®! LQ WH GHYHBRSP HQWRI VRFIHW 2 XUUHVHDURK
FROMEXWAV VR \VDIHIXDUGIQ) FXGXDOKHUVBIH YDOXHV DV P DQUHWMG E\  DUFKIWIPH

GHVMJQ DUNDQG EXIEGIQ] ADIW SHWHDUK DW$' GRFXP HQW DQG KLIK@KW WH
LOWILDPARQ EHVE HHQ DVSHRW Rl TXDOW 1Q DUFKIWIPILDOVXURXQGIQIV DQG GHMIQ DQG
WH SURFHWHV LHT XLLHG VR P HHVWRALDORK DABIQI HV

$' PDNHV LRRP IRU D EWHDGWK RI WHVHDURK DSSWRDFKHV ILRP EDME UHVHDURK 1Q
WIFKQIEDODQG KXP DQMAE GVAS@OHY VR DSSTHG  SUDPWFH EDVHG DQG DUMME UHVHDURK
$SSOLQJ D YDUHW RI DSSWRDFKHV FUHDWV IOWIKW DQG FUHDWYIW WDWLY QHHGHG R
KDQG®I FRP S®f VRAHVDOMXHV

© VK D FUMFDODQG P XGAGVAS@DUY DSSURDFK VR VRAHVDOFKD@IQIHY Z H GHYHRS QHZ
NQRZ BIGIH LQ DUFKIWIPMUH XUEDQ SOQQIQI GHVLIQ DQG YLVXDODUN Z W DQ HP SKDWY
RQ VXWBIQDEION KHDOM DHWKHWEY HWIEV WFKQR®J\ DQG LQORYDWYH SURFHWHV DQG
GDWIQI P HKRGV

7KWRXJIK RXUUHVHDUFK Z HDLP IRU

e 0HULQ VFHOWIE DUMME DQG SUDPWEH EDVHG UHVHDURK LOR QHZ DSSLRDFKHV \R
VROH VRAHVDORK DABIQI HV

e ' HYH®RSIQ WDQVIRWPP DWYH GDWIQI Z MK D FRVH LOWIDPMRQ EHVE HHQ HGXFDVURQ
UHVHDUFK DQG LOQRYDARQ

e %HQJ D ILRQAXQOHU 1Q IOMUGIVASTODY FRRSHIDWRQ QWA LDWQ) VRFLDOVAHQFHV
GHVLJ Q DQG WIFKQR®J\ LOWR KROME VROMRQV DQG VHUYLEHV

e (QUDIQI 1O VRAHW WRXJK H WIOWYH FRRSHUIDMRQ Z WK DFDGHP ID SXEQF DQG
SUYDW VHRVRU AW HQV P HGID DQG SROAFY



7KHUH DUH | RXUGHSDU/P HOW Z IWLQ WWH ) DFXOV Rl $ UFKIWIRXUH DQG ' HVLJQ
o ' HSDUR HQWRI $UPKIWIPH DQG 7HFKQRARI\

e ' HSDUR HQARI $UFKIWIRXUH DQG 3 @QQLQ]

e ' HSDUR HOWRI ' HWJQ

e 7WRQGKHP $FDGHP\ Rl ) IQH$UNV

SHVHDUFK DPAYMHY DW WH ' HSDUP HQW Rl $UFKIWHRWXUWH DQG  7HFKQRMRI\
FROFHOWDW RQ WWKH WIFKQIFDODQG DURME GHYHBRSP HOWRI VXIRLODE®! DUFKIVWMPLH
EDVHG RQ ALFX@UW HQHU\ HIILEHQR DQG DHWKHWEY 7KH GHSDUR HQWFRQVMW RI
IRXUP DIQ UHVHDUFK JWRXSV ( QHU\ DQG HQYLLRQP HQW 7DQOM RWP DMRQ  SUHVHUYDVMRQ
DQG GHYHBRSP HOW %XLELQJ P DWUDY DQG FROWAKXPURQ DQG ) RWP 7KH GHSDUR HQW
KRW WH [RGRZ Q) HVHDUFK FHQWHV =HR (P MRQ 9XIGQIV DQG 1 HIKERXWKRRGV
S&RQAHSWDOBWKPMLDO HIQ / LIKW FRBXUPHQAHDQG 1718 : RRG

SLIRMFW IOFXXGH M QIND $59 &QP DW 3RVMYH &UWLRXDU &RP P XQWHY  3(" YROMRQ
" IDRIXHV 1&TP DYXIOVO $66 "39 0 DNQJ 3(' V (8 3R7D5&K &KI1 R=(1

5HVHDUK DWWKH ' HSDU/P HQWRI $ UFKLWHRVIKLH DQG 3@MQQLQJ DIP V VR FRQWEXWM VR
WH GHYHRSP HOAWRI KLIK TXDOW FRP SUHKHOWYH DQG VXWWBLQDE®! DUFKIMWRXIH DQG
S@QQIQI WILRXJIK Z RINQJ RQ UHVHDURK VRSIEV WDWFRUHVSRQG VR WKH GHSDUR HQW/
HGXFDWRQDO SLRIWDP P HV 5HVHDURK DUHDV LQFOXGH 6P DUVDQG VXWWILQDE®! AVHV
+RXMQJ TXDDW +HDOK SIRP RWQJ DUFKIWPW(H  3URSHUN  GHYH@RSP HQW DQG
P DQDUHP HQW 8 LEDQWP 8 LEDQ SOQQQI 1Q ®Z DQG P LGGHI IOFRP H FRXQWHV
* RYHUQDQFH DQG S@QQIQJ P HWRGR®RIIHV 8VH Rl * 6 7KH GHSDUR HQWKRW WH
|RQRZ LQJ UHVHDUK FHQWHV 6P DUAGXWWRLQDE® &IMHV DQG 0 HP RURVH &HQWH | RU5S HDO

( WV DQG ) DAMAHV 0 DQDIHP HQW

3LRMIPW LOFOXGH %DXKDXV %WV 3RVIWYH ) RRG ( QYLLRQP HQW ) RUMLHG Z IV 1 DVXUH

YDVHG 6ROMRQV DQG 1 HZ ( XURSHDQ %DXKDXV 1 (%67$5 1 HZ ( XURSHDQ %DXKDXV

67$YDQIHU 5H9DXH 5H9DXIQJ 8 LEDQ 4 XDON  &TP DM 1 HXWDOW LQ ( XURSHDQ

: DWIULRQUEIMHY &UB)W  &UHDWQI $PARQDE®! ) XWUHY (1$&7 $ SHRS®I FHQMUHG
P LOXWM FIW



5 HVHDUFK DWMKH ' HSDU/P HOWRI ' HVLJQ FRQFHOWDWAY DLRXQG |RXU VMIDWAILE DUHDV
" HVLJQ I RUVXWILQDELDN + XP DQ FHOWHG 7HFKQR®J\ -QMB@ DQG)RWP ' HVIQIRU
6XWILODELON DGGUHWHY WH UHODMRQV EHVE HHQ SHRS®I QDWILH WIFKQR®RILHV DQG
P DWIUDOHQYLLRQP HOW DQG KRZ WHVH UHDMRQV FKDQIH 5HVHDUFK Z WKIQ + XP DQ
&HOWHG 7HFKQR®RJ\ LV RQ KRZ VR GHWIQ DQG HYDOXDWM WIFKQR®ILFDO WHP V 1Q
YDURXV GRP DIQV E\ |RQRZ LQJ WH FRUH SUQFIS®N DQG P HWRGV ILRP + XP DQ ) DRRV/
“QIRWP DAWRQ 6\ VWP VV DQG + XP DQ &RP SXWU -QMDPARQ LHVHDUK -QWALS@\ DL XHV
IRU D LHOMRQDOWLD Z IWIQ WH GHMJIQ GVASTOH P HDQIQ) WDWD Z HOGHWI QHG
VHUYLFH | DAQMWAY DQG DIP V DWMWXDMRQV 1Q Z KIFK P HHWQJIV EHVE HHQ SHRS®! DQG
VHUEHY FRQMEXW VR SHRS®! I XQPURQLQJ 1Q VKH EHVSRWIE®! Z D\ JLYHQ WKHLUFRQW] W
DQG VWXDMRQ 7KH )RWPP JWRXS FROMMW RI SWDPMARQHY/ DQG UHVHDURKHU/ Z WK
H SHUHQFH ILRP  WKH SUYDW DQG WH SXEQE VHRRU

3LRMIFW LOFOXGH +R® /"% 1 DUDWQ) 6XWBIQDELON 5HZ LEHQI FDP SXV ' HMU QQH* OV
6KRUH FRQWRQ DE +XP DQ FHOMHG$” /DE 1275$3 6O : HD"QFOMYH &IW

7UIRQGKHIP $FDGHP\ RI )IQH $UN LV RUDQIHG DV D IG{LE® G QDPIF DQG
H SHUP HQWO DFDGHP \ W1V GHGIFDWG VR HGXFDWQJ FROWP SRWDU DUAW DQG
FROMEXWQJ DWDQ LOWUQDWRQDO GIYHO VR WH GHYH®RSP HQWRI DGYDQFHG DUMME
UHVHDUFK  : MK VXSSRUNIWRP  WDFKHY/ DQG  JXHVW WIDFKHUYY/ Z W YDUHG DUAME
RUHQMRQV DQG EDANILRXQGY WXGHQW DUH JLYHQ WH RSSRUMXQW VR H S®RUH DQG
FKD@IQIH VR JDWHUNQRZ GIGIH LH GIPADQG DFW

SWIRMIFW LOFXGH &/ "0 $9%2528* + 3$&(6(77(56 & "0 $7( 5™ +76 ' MIQQI (NGHFHIRU
&IP DW -XVWH



1718 81-9(56-7< 0 86(80

7KH 1718 8 QYHMW 0 XWHXP V P DQ P MWMRQ LV W
GHYH®RS SWUHWHUIYH DQG GMWHP IODWM NOQRZ GIGIH RI

FXOXUH QDVKUH DQG VAHQFH DV D EDVY | RUVX\WILQDE®
VRADODQG HQYLLRQP HVBOGHYH®RSP HQW -WFRQWAWV Rl
IRXU XQW 7KH ' HSDUR HQW Rl $URKDHR®J\ DQG
&XOWDO+ MRUY  WH ' HSDUR HOWRI 1 DXLDO+ MRU

WH 1 DWRQDO/ DERUDRU IRU $JH ' HWILP LODWRQ DQG
WH' HSDUR HOWRI 3XEQF 2 XWHDFK DQG ( [ KIEMRQV

7KH ' HSDUP HQW Rl $UFKDHR®RJ\ DQG &XAXWDO
+WRU  FRQGXFW UIHVHDUFK RQ SWHKIMRUE  KIMRUF

P DUMP H DQG 6DP L DURKDHR®J\ -WFRQWIQV D Z HD
HTXISSHG FRQWMUDWRQ OERWDWRU  DQG D XQITXH
FR@IPWRQ RI KXP DQ UHP DIQV ILRP P HGIHYDOWKLRXJK
P RGHWD DIHV Z KIFK 1V WH EDVY |RU VHYHUDOUHVHDURK
IQMDWYHY DW D KUK  LQWUQDWRQDO BIYHO Q FRWH
FRAERWDMRQ Z W WH ' HSDUR HQWRI 1 DWLDO+ MRU

DQG RWHUDFDGHP LF JURXSVDWL 718 Z H DUH EXIGIQI D
VQIXOU IOMU DQG WDQV GMVAS@ODY  FDSDAW DQG
H SHUMMH 1Q WIHVHDUFK IHGV RQ FXOXWDODQG QDVILDO
KHUVBIH WXGLHY VDNQJ DGYDOWJIH RI 1718 V VFIHOFH
DOG WIFKQR®J\ SLRI LG

7KH 0 XVHXP  XQGHUBNHV JHRSK\ VIEDOVXUYH\ V DV SDUN
Rl UWHDUAK DQG FXGXWDO KHUVBIH P DODIHP HQW
SIRMFW DQG KRW WWH 7HUHWMDO 0 DUQH DQG $HUDO
5HP RW VHOMQJ IRU $URKDHR®RJ\ WHVHDUK  JURXS
7(0$5 7KLV IV WH IIDAMJIWRXS 1Q 1R D Z I WH
FDSDFW VR GHS®\ 1Q KRXVH H SHUAYH DQG WFKQR®RI LHV
WHTXWHG VR H SRUWH KIGGHQ FXOXWDOWHP DIQV ILRP  WH
DIU JUWRXQG VXUDFH RU XQGHZ DMU 7KH EUHDGW Rl

H SHOMH IQFOGHY WDl ZIW VRAG H SHUHQOFH 1Q
JURXQG SHOHADMQJ WDGDU  * 35 HBIPARP DIQHWE
IQGXFWRQ (0 — P DIQHRP HM  DQG LHVMAMIW /L' $5

JHRVSDADO DQG SWHGIFWYH P RGH@Q XMQJ * -6
SOMRWPP V SKRWRIWDP P HM  DQG XQP DQQHG DHUDO
YHKIF®! 8$9 RSHUDWRQV



H DH D IRXQGQI SDUQHU 1Q 1718 $SSTLC
8 QGHW DWU 5RERWFV / DERIDWRU $85 /DE  7KWRXJK
WH &HOWU Rl ([ FHOIQFH IRU $XVRQRP RXV 0 DUQH
2 SHIDMRQV DQG 6\ WMP V $0 26 Z HDUH EXIGIQJ Z RUT
®DGIQI H SHUMH 1Q WH XVH Rl P DUQH LRERWEV DQC
VHQVRY/ | RU XQGHLZ DWAU FX@XDOKHUVI H UHVHDURK. DQC
P DODUHP HOW 1Q WH IOMUMHPMRQ EHVE HHQ P DUQH
DUFKDHR®J\ P DUQH HFR®J\ DQG P DUQH P\ EHLQHWEY
$V ZH HOMU WH 81 ' HFDGH Rl 2 FHDQ 6FHQFH
SDUAFX@U HIRUV DUH EHIQJ P DGH VR IGHQW\ DQG 1€
NORZ ®IGIH JDSV WHIDWGEIQ) YX@HWDE®! XQGHEZ DWAL
FX@XUDOKHUMRI H LQ $ UPWE DQG GHHS Z DWALY/

2 XU KHWHDUKHWYY DUH IQYROHG 1Q D ZI1GH WQIH RI

QDARQD® DQG (8 IXQGHG SIRMFW &XUHQW ZH DU
SDUAHUQJ DQG FRRUGIODWQJ + RU] RQ 31U DQC
(8 57' WP HZRW SWRIWDP P H SLRMFW LOFOXXGIQJ DX
(5& 6\QHU\ *WDQW 2FHDQV DQG D &2 67 $PURC
63*$ : HKDYH HABEQKHG D VXFFHW XOWDFN UHFRLE
IO 5&1 SWRMIFW VXFK DV WH RQJRIQJ )5-+80 630
0 HG+HDO  SLRMIFW

5 HVHDURK -Ql (IDWUXFVKUHV

o 0 XWHXP FROMPWRQV

&RQVHYYDUMRQ OE

5 DGIRFDUERQ DOQG GHOGLRFKIROR®I\ DE

‘1% @E

$ WERUWH WU HWMDADOQG XQGHY. DWUJHRSK\ MFDO
VXUYH 1QJ 1O LDWAKPVKLH

$SSTHG 8 QGHWY DWUS5 RERWEV / DERUDVRY

1718 WHWHDIFK YHWHO" XQOHXY




&11$9%25%7-1* . -7+ 1718

$V WH OUHW1 RZ HIIDQ XQYHMW Z W KUK P XGGMASTDY
QDWWH 1718 RIIHW D ZIGH WDQIH Rl H SHUMWH DQG FRP SHWIQRHV
6SHALLF P DSSIQJ R DYDUME®! IHVHDUKHWY Z 1) VR FRADERWDM RQ
+RU] RQ ( XURSH KDYH EHHQ SHURWP HG |RU DOFOMMY/ SURGXAQJ
GRFXP HQW VP LOUVR WKLY ELRFKXUH

0 _DN\H VXWH \ RX KDYH WH OWMAYHUMRQ DYDIDE®! E\ GRZ QRDAQ] LW

[LRP_ WLV Z HEMW

BKRX@ \ RX EH [QMHWMG \R H SGRUH FRIDERUIDARQ RSSRUMQMAV 1Q

DUHDV QRAWSUHVHQMIQ DQ' Rl WHVH ELRAKXUHV \ RX FDQ JHWIQ VRXFK
Z W WH LOVAAMMRQDCHQW! SRIQW Rl WH XQLYHOAW

(175< 32-176

1718 UAXWHE2 [ILFH

# EDWHY RITFH QX HGX

) DEXQV (8 DGYIVRWY/

e $' )DFEXOVRI $UKIWPXHDQG' HMIQ
7ROH: RIH$OWBCKHP DQG 6UXVIBUKL3DGKDO
e +) )DFXGVRI +XP DQWHV
&KDP 1@ 7KXVKDU $\WIQDSRD
e { )DFXGOVRI -QRWP DARQ 7HAKQR®J\ DQG ( BIFMFD QJLOHHUQU
1 DWDTH 6° \ VW DQG ) LOS -HWHQ
e 9 )DFXGWRI (QIIQHHUQJ
0 IUDP . . KIGHU 6KDQD] . RUDHDXWHOQ DQG * 10D %WMIQG
e 0+ )DFXQVRI 0 HGHAQH DQG + HDOM 6AHQAHV
$\ HKDW RX®SH -EIMR\ H DQG $QQD* RWD
e 19 )DFXGWRI 1 DWIDGBAHQAHV
7KDIVO RWH' Q]
e 68 )DFX@V Rl 6RADDQG ( GXFDWRQDBAHQAHV
YEUG / LDQG -HQV5RK® |
e &. )DFXGVRI (FRORP LEVDQG0 DQDIHP HQW
7KRP DV $ DUOVHW
e 90 1718 8QYHUMWO XWXP _$VIMG -RKDOWHQ
e 1718 I1Q* MIYIN $QOH+IGH5XHQ1\P RHO
e 1718 IQtGNXQG 8VHWH IDFXGHV (8 6XSSRUN




$662 &-$7(' 352)(66256

+HUH\ RX FDQ 110G SRWIOWDOL 71 8 SWRIHWRUY DQG HP SG\ HHV WWDW
DUH LOWIUHVWMG LQ FREDERUDWRQV RQ GHVMODWRQ

7KHIR@RZ 1QJ SDJHV DUH VRUMG LOWR WH FDQ@ | RUWH GHMAQDWRQ

SUHVHOWIG LQ FOOMMU 7R MP S\ \ RXUQDYLIDMRQ DP RQJ DYDI.MEG®A
H SHUAMH SHUMRSIE W(H @QMRI VRSLF KDYH EHHQ P DGH FOFNDE®
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' 68/$0 (5 3BDHJ >
Lppmumwmwwmznmmmmwmmeﬁo
FROFRINFOGIBIXHZ M1 718
+25=21 & ' (0285$&<  7DANIQU JHQGHUEDVHG YIRGIQFH DI DIOWSROAFDD
DRAYH Z RP HQ DQG/ * %74 SHRSO!
+25=21 & ' (0285%8< 8 QGHUAMBQGIQ) WH IR VRI GRFDOGHP RADA 1Q &7

IOFRP HDQG ®&Z P LGG®! LOFRP H FRXQWIHV

+25=21 & ' (02&5%$&<  * RYHUQP HOAIQWDQMMRQ KRZ JRYHUQP HQW FKDQI+
WHZ D WH Z RWINDQG SUHSDUH WH AYIOHUYIFH | RUWH | XVWUH

+25=21 & ' (02&5%&<  6XWWRIQDE®I SDWV R P HGID YIDELDN

+25=21 & ' (02&5%&<  SHVHDUK DQG-QQRYDURQ 1 HVZ RINIRUD 8 QRQRI

( TXDOWV

+25=21 & ' (02&5%&<  * RYHWIQI JBEDORP P RQVVXWRIQDE®

+25=21 & ' (02&5%&<  B6XSSRUM SRWFRQMPWGHP RADRA DQG
UHFRQWKXPURQ

+25=21 & ' (028&5%&<  ( GPRWAQMIUW IQ WH GLIVCFRQW W

+25=21 & ' (02&5%&<  &IW HQHGXFDWRQ DV SDWARI @HRQI GDUIQ)
+25=21 & ' (02&5%$&< ' LJIMICDQGP HGD MDA DV GUYHY/ IRUGHP RAUDWE
DQG AYIF UMMTHQAH

+25=21 & '(0285%&<  $GYVRU VXSSRUADQG QHVE RIN I RUFRRXQWIUQI DQG

SUHYHOWQU WDGIFDD/OMRQ H WHP VP KDWA VSHHAK DQG SROUVDARQ

+25=21 & ' (028&5%$&< : RP HQV /* %74 DQGP LORUW WKW QD FRQM VIR
DXVRALDR  FRQI GPADQG JHRSROAFDOKLW

+25=21 & ' (028&5%$&<  BWGHQADQG IDP L® HQIDIHP HQWRUGHYH®SIQJ D
FXOXWH Rl GHP RAUDAWE AYIE SDUAASDARQ

+25=21 & ' (028&85%8&<  $GGUHWIQI WH [P SDPARI DUAIIADAQWAI HOFH

A\ EHUR®GIQAH DQG GHHSI DNHV RQ HTXD@WN GHP RADR DQG LOFOMLYH VRAHMHY

+25=21 & ' (0285%$&< ' HYHBRSP HQWDIG DQG GHP RADWE JRYHLODORH
+25=21 & ' (0285%8<  -GHOWN LQJ XVHUIRFXVHG VROMRQV VR VXSSRUNQHZ V

P HGED IWHHGRP



(67-1$7-21 &$/16

lPPI-GDM)LHUK\KHR}II RZNEK\ R(HQ@EI—IIQHH)NB\RF&QD

FROERIMROGOBHZ\K(1 718
+25=21 & ' (02&5%$&<  7KHWR®IRI SUYDW FRP SDQHVIQ GHP RADR
+25=21 & ' (02&5%&<  * REDO+XP DQ5LIKWDQG (8 YDXXHV
+25=21 & ' (02&5%$&< V¥R WWIH 2 SHQRSIF RQ LHOYLJRUIDWYI DQG VKIHGIQ

( XURSHDQ GP RARLDR



+25=21 &/

' (028538  7DANQQI JHQGHU EDVHG

YLRGOFH DI DLOWASROVAD@ DRYH Z RP HQ DQG / * %74 SHRSMH

SRQIDPMQ RIP DARQ

(lUSQAH(QDU

' HSDU/P HOWRI 7HDAKHU ( GXFDARQ
) DFXOV R 6RA.DODQG ( GXADARDOSAHIAHY

([ SHMAH 5 HBYDQASLRMPWV

e S5HVHDUFK &RXQFIORI 1 RWZ D\ %DMQVHKXE
2 SSRUMXQIVIHV IRUD " LYHUVH 7HDFKHU

( GXFDMRQ

e /HDGHURI UHVHDUFK JURXS 1 RUK
$P HUFDQ 6VXGLHV

e S5HVHDUFK SLRMIFW ' HYH®RSLQJ * GREDO
&I HQV LQ ViKH &DWILRRP  5HDGLQJ DQG
5HVSRQVELMN DQG : RP HQ LQ VKH
. DWH@QGY WKH : RU 0 DNLQJ RI
) HP LOMAEUMFDO \ WRSIDQ ) LFIRQ

SRQPMQI RUP DARQ

(IWFKID. DDWMGRX

' HSDUR HOAMRI 0 RGHD +LWRU  DQG 6RALHW
) DEXOVR +XP DQWHY

([ SHUAH



SRQIPALQ RLP DARQ

5 HBNYDOARQNV
RXWLGH DFDGHP LD

[ XA 3LJIRW

' HSDU/P HOARI 6RARMRI\ DQG 3RAADOBAHFH
) DFXOV R 6RADODQG ( GADARDOSAHIAHY

([ SHMAMH

SHBYDOANSIRMFW

* HQGHULQFOXVIRQ LQ ViKH J RYHUQDQFH R
LOVALQDVIRQDOVSRUM HGHUDVIRQV

* HQGHULQFOXVIRQ LQ WWH BIDGHUKLS DQG
JRYHUQDQFH Rl VSRUM RUGHYH@RSP HQW
DQG SHDFH RU DQLVDARQV

* HQGHUHTXDAOW LQ 1 RWZ HJLDQ H6SRUN
3RZ HU SRAMFV DQG SHURWP DQFH

([ DP LQLQJ VKH J HQGHUHG SLRFHWHV DQG
RXWRP HVRI D P HWHUEHE HHQ D P HQV
DQG Z RP HQV | RRVED@FXE

BKH5XQV : RP HQ 5XQQHW 6DIHW

0 RELOW DQG * HQGHUHG $ FFHW VR 3 XEQF
6SDFH LQ 1 RWZ D\



+25=21 & ' (0285%$8<  8QEHUAMDQAEQ WWH IRWP VRI

@RFDOGHP RADR LQ (RZ LOFRP H DQG BRZ P LGGM® LOFRP H FRXQWLHV

0 [ MIJURV+X\W

' HSDUR HQAR! ' HMJQ
) DRXOVR SURKOWWRMUHDQG' HLIQ

E&RQIPMQ RIP DARQ ([ SHOAH 5 HBIYDQASLRWRW

¢ -OFOOVLYH &IW SURMIFWD KUHH \ HDUY
UHVHDUFK DQG LQQRYDRQ SURMIPWRQ
FUMEDOS@FHP DNLQJ
¢ -QWIXVIRQDOLQORYDVMRQLQ' RP LOIFDQ
5 HSXEQF
5 HBIYDOMDONV 6SHAI LF H SHMAH | RU KWBV VXSHZ IHQ FRP  SRUMRIR VDOWR
RXWLGH DFDGEHP LD VKLV D@ GRP LQIR P L\WXU
« 8LEDQ' HVJQ/DEV
KWBV VXSHW IHQ FRP SRUARGR XLEDQ
GHVLIQ @E
« 8LEDQIVP RILYR &ROVXODOR 1O
SDUAFLSDVRU. DQG FXOXLDOS@QQLQJ
) RFXV RQ LOFGMMRQ
KWBV ZZZ XUEDQIP RYLYR FRP DU
« 8LEDQIHP LD JHQGHUVHOWMXYH S@QQLQJ
DQG | HP LQMAKLEDQIVP 5 HVHDUFK VDO

FRELDVOEHKXP OHKHJ
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