TUHH

Technische Universitat Hamburg-Harburg

7T\WLINHLWVEHULFKW

QVWLWXW | % UXOE KQ@RRDWH RQW

THFKQLVFKH 8QLYHUVDRWEWUKD P E X




78++ ! ,QVWLWXW 1%U 7THFKQRORDUOHPXQ® ,QQRYDWLRQV
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78++ ! QVWLWXW 1%U 7THFKQRORDIHPMQW® ,QQRYDWLRQ

(GLWRULDO

9RU -DKUHQ ZXUGH 7,0 GDV JQMWXQ&EWQIRY DAMAKRIRPRD QDJHP
7HFKQLVFKHQ 8QLYHUVLW!'W +DPEXWQGHDWEXHIW784% QB LVW
GHXWOLFK JHZDFKVHQ XQG KDW MLE®WHU GHBW LERIPDWDWEK HROU ZEK |
SRVLWLRQLHUW OLWWOHUZHLOR YQQWLWXW WH®@YFKDQW OIRW V F k
JUDJHVWHOOXQJHQ GHV 7THFKQRORJHRHRXRQYG 9 DR MW HR & VWPDUR M
HQJHU =XVDPPHQDUEHLW PLW 1H®W]EXVUNBQG WRHHDWONVLP ,Q XQ

(LQ *UR{WHLO XQVHUHU )RUVFKX@QRIK Z'ULGV VP R WMWOHQ BRILRVHH NW H
ILQDQ]JLHUW :LU SU!VHQWLHUHQ QL@ VHU M HYRWDWPF KIXIQ DXH U LB B H |
.RQIHUHQ]HQ XQG SXEOL]JLHUHAULHUQYWBUGREWQRRQBOHQ UHI

'"HU YRUOLHJHQGH 7!WLJNHLWVEMHULAKWH @ HBHU B FHIQW-HDW UG H Y HX Q
GLHVHP %HULFKWV]HLWUDXP ZXUG R ® HRNYFH VX QLG/ VHHLUQW B BVELIRGLWBE
HUIROJUHLFK DEJHVFKORVVHQ 'DV 7,0%EHDP NRIHUWIHHQWOLF}
SODW]JLHUHQ YLHOH KLHUYRQRLED OHQRRXIUQIDONQ 1HBWHHU G BIQ LL
BFKULIWHQUHLKH YHU, IITHQW O LKKMGHR 'LV % bl W DRMKYR\D] H Q WHIUD\XFP
)DFKE%FKHU ]XP ,QQRYDWLRQVPDQBDBOBHDRWHLPHHQDO LWEXKIHD EH |
$XiHUGHP ZDUHQ ZLU PLW %HLWO H® QRIXHUMATHQYQDXWLRQG
ODQDJHPHQW .RQIHUHQ] GHU '58," .RMOQBUARHQGIOQRYHWLRQ &R
GHU ,63,0 RGHU GHU ,3'0& YHUWUHWHQ

'LH ,63,0 &RQIHUHQFH IDQG HDQGP DWD WY XXWYRKGH YRQ
&DPSXV GHU 78++ RUJDQLVLHUW :+0LKAMUH UK L G DR/D EBHOIV ¥ LER RRV , Q C
6\PSRVLXP LP 5DKPHQ GHU ,QGLD :HHW LRKUDPEXGUHVRZALHDIXQJ
9HUEDQGY GHU +RFKVFKXOOHKUHL | RU J%B QWWILHEW ZX Q &/ \GRKLA KW H

P 5%FNEOLFN DX| GLH YHUJDQJHQEBY JZHIHDBPW UWWXBVYHQ
YHUK!OWQLVP!{LJ MXQJHQ JRUVFKXQJV 7HKIQEGR O RHKUE H XK,
,QQRYDWLRQVPDQDJHPHQW 7,0 DQ XHXHG++1HHLQ HWH D X$/Q J
DQVSUHFKHQGHU /HKUYHUDQVWD O K JHRQY \KKEXHY NLRQ MW D X H
QXU P JOLFK ZHLO HLQ MXQJHVVH HIHLYXAMHBWENUXQDIPDG@UH QR
XPJHVHW]W KDW 'HP 7,0 7HDP G D &N Hs WHO G B KIHDW P BHVIRHMG H U V

+DPEXUJ LP ODL

8QLY 3URI 'U RHF SXEO &RUQHOLXV +HUVWDW
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78++ ! ,QVWLWXW 1%U 7HFKQR OCRYD BH XHQBW, QQRYDWLRQV

7,07($0
6WUXNWXU
OLWDUEHLWHU LP 3RUWUDLW
9LVLWLQJ 5HVHDUFK )HOORZYV

)256&+81*
ZEHUVLFKW +DELOLWDWLRQV XQG 'LVVHUWDWLRQVSURM
JRUVFKXQJVEHUHLFK 2SHQ ,QQRYDWLRQ
JRUVFKXQJVEHUHLFK *UHHQ ,QQRYDWLRQ
JRUVFKXQJVEHUHLFK *OREDO ,QQRYDWLRQ
JRUVFKXQJVEHUHLFK 6LOYHU ODUNHW ,QQRYDWLRQ
‘HLWHUH DEJHVFKORVVHQH 'LVVHUWDWLRQVSURMHNWH
'HLWHUH )RUVFKXQJVSURMHNWH
‘LVVHQVFKDIWOLFKH .RQIHUHQ]HOQ
3XEOLNDWLRQHQ
'LVVHQVFKDIWOLFKH 9RUWU|JH $XVZDKO
JRUVFKXQJVNRRSHUDWLRQHQ

I(+5(
I9HUDQVWDOWXQJHQ
7,0 )RUVFK
$XVIJHZ|KOWH 'LSORP ODVWHU XQG 6WXGLHQDUEHLWHQ
1IDFKKDOWLJH (WDEOLHUXQJ GNW XGWHQUJDIW VRIDBEQ AL
,QQRYDWLRQ ODQDJHPHQW *,0

=86%$00(1$5%(,7 O(B 'I5$356;,6
=XVDPPHQDUEHLW PLW 8QWHUQHKPHQ LQ GHU /HKUH
WHUDWXQJVGLHQVWOHLVWXQJHQ
,QGLD :HHN +DPEXUJ
*HUPDQ ,QGLDQ 5RXQG 7DEOH +DPEXUJ

(1*$*(0(17 67,3(1(LBB10,07%(;6SEMFY 1
$NDGHPLVFKH $XV]HLFKQXQJHQ XQG 6WLSHQGLHQ
OLWIJOLHGVFKDIWHQ XQG DNDGHPLVFKHV (QJDJHPHQW

$86%/,&.
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78++ ! ,QVWLWXW 1%U 7THFKQRORDLHPXQ® ,QQRYDWLRC

7,07THDP

6WUXNWXU

$P ,QVWLWXW 1%U 7THFKQRORJLH HQMG Q@ RYDWH@®QPPBBADUARW YV
OLWDUEHLWHU W!WLJ 1HEHQ G HW RNV BI\QWLIRKD HQ B/LRXK H-ED ERG L W
$QWMH &KULVWLQD 5DDVFK XQG 2XEHAX\OH HQLHX W HEB K6 WHSKB Q'
OLWDUEHLWHU DP ,QVWLWXW EMVGK! MHFKW ZDV ¥EE VFKIDQW OV FK F
%EHU JRUVFKXQJVNRRSHUDWLR Q H® WEVDLISSHRMHNYHX IQ @ D Q1 MHDRO
XQG DFKW H[WHUQH 'RNWRUDQGHQW. Q. FESIDS/O HWAWLLFMXW ZLQMEHG D V
BHNUHWDULDW XQG GHQ 6\VWHPVEEGP KQMV\® XD MKR V L HEW QQYMXH 0
*HQHUDWLRQVZHFKVHO YROO]JRJMEHMUWG VHLQ *HVLFKW YHU!Q

%HL GHU 6WHOOHQEHVHW]XQJ ZXK®H WXV FEKBXQDBNGHN ¥ XHUWHU H
GDUDXI JHDFKWHW HLQH JXWH OLVWR¥@DIWDXVK EHWULL
LQIJHQLHXUZLVVHQVFKDIWOLFK @ XXJHEKDO®NMWHDQ 'AIHW Bl UE $1Q WHIW
5%FNEOLFN EHZ!KUW XQG KDW RXF& H3/L HQMM L WHK WQMWLHY G W L7 8 + +
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78++ ! ,QVWLWXW 1%U 7HFKQR OCRYD BH XHQBW, QQRYDWLRQV
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Qr‘!)UDQN7LHWj S5DMQLVK 7L:
/‘thVLWLQJ)H “kRNWRUDQG

SEELOGXQJ OLWDUEHLWHU GHWKBWEHLWWEBRUMHLFWD QE WHRPEHU

',3/ )0
.RQVWDQWLQ :HOOQ!
'RNWRUDQG :LOL
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78++ ! ,QVWLWXW 1%U 7THFKQRORDLHPXQ® ,QQRYDWLRC

OLWDUEHLWHU LP 3RUWUDLW

'U 6WHSKDQ % XVH

1 LVW VHLW 2NWREHU DOV 2ENBKQWHQMHX,P BB VFE
DQ VHLQ %:/ BWXGLXP DQ GHU 8Q LR HLUHVLWHWH ¥ DSRE D QI
1%U GHQ $UEHLWVEHUHLFK ,QWHHQDWQRBQ OBV DWW X\
+HUEVW 1% KUWH HU GLHVHQ %$i@\WH L\FW HXORFRLUMW D
JHLWHU GHV 7,0 YHUDQWZRUWHW +HWAKXQXAVH XIOHE|
JHKUEHUHLFK +*OREDO ,QQRYDWLRQ OWRYBVIHHLPH Q@/H |
.RRSHUDWLRQVSURMHNWH PLW GHP 8QWHUQHKPHQVVH

"W HHUQY\ES IDTENYGD

1 SURPRYLHUWH DP 7,0 ,QVWLWXW)RRYFKXELWVFKZHK ¢

ODJ DXI 2SHQ 6RXUFH ,QQRYDW LIRWL XBH Q SEYIXHEA B @ XX

'"HVLJQ 3URMHNWHQ ,KUH 'LVVHUWD®RRQFHXBURIGKF

'"HYHORSPHQW ! 7KH OHDQLQJ DQG 5HWHKYMDMRMH VRIH2 B (
HUIROJUHLFK DE

'LSQOQJ RHF -DQ %LHUZDOG

1 JHE VWXGLHUWH LP KRFKVBWXG@GLEBUDQH
‘LUWVFKDIWVLQJHQLHXUZHVHQ LQV+®WERUAP V! DEWR® ¥
HU 3UDNWLND LQ 8. XQG GHQ 86$%$ EIMLAK [XWPLGKHPD
+ODWHULDOHIIL]ILHQ] LQ 3URGNWLR DY E HW ULGNE 9 ULDP
GHU 8QWHUQHKPHQVEHUDWXQJ OF.L\@ VRN X &RIPFSIDVQ M G
DXl 3URGXNWHQWZLFNOXQJV XQG UL QHOXRPRER K}
IXW]IDKUJHXJ XQG +LJKWHFK ,QG XMW HHW GHUNWORNW REHW 7,0 /HK

'U 'RPLQLF GH 9ULHV

1 KDW DQ GHU 78++ HLQ 'LSORP DOW X QGWD/G KTH W \&IKDIC
8QLYHUVLW\ Rl 7THFKQRORJ\ LQ * VB BR U 1 Q6 FOKOAHDGIHH@ HH
RI 3URGXFWLRQ HUZRUEHQ =XGH® 'Z50 RPADZEHLMQ GL
JHOORZ DP 'HSDUWPHQW RI ,QQRWXIUBRRQDGIGU (@ WLIH!

8QLYHUVLW\ LQ 3HNLQJ &KLQD 6,HMUHLBXRP RWHARVDF
HUIROJUHLFK DE

'L'S QQJID @LH.CH OK OO V

= 1 JHE VWXGLHUWH DQ GHU78®KQHROWRIW HP DEQ\DXIW R
''KUHQG VHLQHV BWXGLXPV ZDU HQVFKEUWIOKBKH BQU
W!WLJ VWXGLHUWH DQ GHU 8QL®BQGLWGG 1RZWD
3UD[LVHUIDKUXQJ LQ I%KUHQGHQ HX-QUEHQQ@HEBPXQG 64
'LSORPDUEHLW VFKORVV HU DP )U DM®KR BHUR G3F R G |
$E 'HJHPEHU DUEHLWHWH 'D Q LHHDQ KHK® ¥ QBHELH GIHW

7T\ WLINHLWVEHULFKW



78++ ! ,QVWLWXW 1%U 7HFKQR OCRYD BH XHQBW, QQRYDWLRQV

$FFHQWXUH LP %HUHLFK 2SHU DWLR®RD/J HPHRGA N W LIQQQ/RY DODL\R QR'Q D
6HLW )HEUXDU IRUVFKW +HUUDPKO®V QW XOL WLIPU BHIWMH B K 2 S |

,QQRYDWLRQ 6HLQH $UEHLW +-RLRRQODDERINMLRIOWVH LQQRYHDWLRQ
XQWHUVXFKW ZDUXP 8VHU HLQHQHL@MRYDWYGRQWRRBMNH W] XIRID
DWWUDNWLYH %HGLQJXQJHQ XQG]%EZHKQQWEP AUDG HR RHFHQ XQG
,QQRYDWLRQVSURMHNWHQ VLQG

'LSOQJ 0 &FUDWY EVWIGQBIGQHU

1 JHE VWXGLHUWH DQ GHU WHWK @HURKHY XBMa& YHHY
6KDQJKDL -LDR 7RQJ 8QLYHUVLW\ (OHMNMWUBWW FKSGLN
OHGLJLQLQJHQLHXUZHVHQ , QX QUG VD RWLHR BRW R H BIOQ |

ODQDJHPHQW 1,7 7HFKQRORJ\ ODQDJHPKHUHWG GHYV

BWXGLXPV DUEHLWHWH HU GUHL -DKQHVVEMHOOBH
,QIRWURQLN OHFKDWURQLN GHU 78+ PRQY® U\ZHH D PD KEWBiH
-RKQVRQ XQG -RKQVRQ OHGLFDO VWHI1WH *HSOR P DAUEGHW DIQUGH U
(LQULFKWXQJ 1%U ODULQH %LRWHIRR\Q RBBWIHP EMIEHFNDDBHLWHW
L QVWLWXW XQG ZLUG VLFK GRRJWHPIOW E¥ B U H QQ-RIYHDLW KREDHVE K ! TW L J

'LSOQJ &RUG *U%QHZDOG

1 JHE VWXGLHUWH DQ GHU 78++ @BWFKLQH
9HUWLHIXQJVULFKWXQJ 3URG XN VOHYWAL K 8 DX DENRIDY (
HU 3UDNWLND LQ 'HXWVFKODQG XRGOGKHC \8\GEP NRWIHU |BE
8QLYHUVLW\ RI &DOLIRUQLD %HUNWRKDORV,WP BRPRHUQ
'LSORPDUEHLW ]XP 7KHPD %5)," DQGI :HEWHIPRGEBDO® LWOH |
WUDQVSRUWDWLRQ FKDLQV™ DE 9RQHU EHL GBIUEFL
8QWHUQHKPHQVEHUDWXQJ OF.LQVH\ 7 RRPGPQR 1\P2% KNH QHVYDPE X L
-DQXDU LVW HU 7HLO GHV 7KJ!VOLVIWL WIXFKHVPXEOK EHYFGHV ')* 3
+2SHQ 6RXUFH ,QQRYDWLRQ ! S5HILSWRPHV!WLWQGHPDOIFKHPRD+6H
RSHQQHVV IDLUQHVV DQG PRW LY D\YDRQY DLW LRRP BH B MUHFW RS H

‘U /DUV -DQI]LN

1 JHE VFKORVV VHLQ 6WXGLKPI&NOQHKHUWU L HED/Q@ LG
*RHWKH 8QLYHUVLW!W )JUDQNIXUWUDER@DUDOOHO DDWE }
*HVFK!IWVI%KUHU GHV 0XVLNO D EMRKY VBOL=Q HP BINDXQANL X B VX
HU YLHU -DKUH LQ %HUOLQ EHL GHH 6RMGLH@DIHC
XQWHUVFKLHGOLFKHQ 3RVLWLRIHKQHIXOHWILW EGY R W
]XP 6RIWZDUHKHUVWHOOHU XQG ,7 'ZHBKWHIHLN W HRIU \0
YHUDQWZRUWHWH HU YRQ Z BPK/V 19 DIHG H3 UFHHWIEGHIQW E H U H L
$EWHLOXQJHQ GHV E,UVHQQRWLHUVEH@ FKQ WWH.U QHHKR H QM. FKEL QW H Q
7KHPD .XQGHQ &RPPXQLWLHV XQG HEL XQOWWLWMHWOHU 'RNWRU
7,0 7THDP 'DV 'LVVHUWDWLRQVSURMHNWEJEXEE&ERVV ISEJIGHEW (QG}
YHUDQWZRUWHW HU DOV 'LUHFWR G FHW RGRWW D Q Bl XMPHE\® DEHGEL
(VFKERUQ GLH :HLWHUHQWZLFNOWXQ % UG WY NUWRELHUIXSRIVE | ROQRH Q
(XURSH

7\ WLINHLWVEHULFKW



78++ ! . QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

'U .DWKDULQD .DORJHUDNLYV

1 VWXGLHUWH :LUWVFKDIWVLQJHQULINXUZHOWQXEKE GHU
BHSWHPEHU ELV 0!U] ZDU B6WHDDRF 7,10V MHQWIFW B |
OLWDUEHLWHULQ W!WLJ PLW 8QWHNU E(OMFEKXQH L&X U
JRUVFKXQJVVFKZHUSXQNW ZDU GLH INWKEBWZKBPNE X/
LQVEHVRQGHUH GLH $QZHQGXQJ LQ®RWFKDRNWY $&I
3URPRWLRQ PLW GHP 7LWHO +,QQRYDBMLIYMHV $GHI
3URGXNWHQWZLFNOXQJ~ LP 0ODL UDNOWF K TRINW R U X C
6R]LDOZLVVHQVFKDIWHQ DE 1DFWHHFIKXIQU ZKUWY UHW LIQW HW EE H C
*HEXUW LKUHV ]ZHLWHQ .LQGHV KBWHVLBPLF,0XQNVWLWXW DO
DQJHIDQJHQ 6LH DUEHLWHW [%WRJ DV V%R HILRM HNIDQ RSDW LY H
ORJLVWLFV ZHOFKHV GDV 7,0 HQVRLIW & WPG/HRU BH LQW \WWDXPW G XU F

"UUDILNWRW //HHH

1 JHE LVW H[DPLQLHUWHU X.QG \KPKWD IMQV +@ PHEXIUH
%HUNHOH\ VWXGLHUW 'LUHNW QDFK \ISOR®PP €
'LUWVFKDIWVLQJHQLHXU 'LSO D@V SRNFH U KB\ PHHIME HH.
7KH %RVWRQ &RQVXOWLQ B DAURNGGIWE” 5DKPHQ HLQ
3URPRWLRQVSURJUDPPV GHU )LUPD ¥&RQ DP 7,0 , QQWGN
SURPRYLHUW ,P 5DKPHQ GHU 3URPRWXRK HKIDQWHQH
JRUVFKXQJVDXIHQWKDOW LQ 1HXVRHGRBKEODQ G5 HEX B
%XVLQHVV 6FKRRO 7KHPDWLVFHK K@M VRRNKVRHDUEMIEHWLOLW GHF
BRXUFH ,QQRYDWLRQ EHVFK!IWLLWPHIGLOHOL YMVOX 8 DOWH QY ROIW]ZH L
OLWWOHUZHLOH LVW +HUU /HH ZLD\EHU DL % @ WW WQHKPHQVEH

i

'LSQQ@XD 6F6FLLIONO VYHMWHH Q

1 JHE VWXGLHUWH :LUWVFKQIBHMUQIB QrLHNOFZE VWV
7HFKQRORJLHPDQDJHPHQW DP 6WHRGIRM ,®R BR MKV HI -
VRZLH GHU )RUGKDP 8QLYHUVLW)\ LOHZ JRW NJNHLWI1DEK
9HUNHKUV XQG /RJIJLVWLNWKHPHQQJV S8 |&XAEBLHUW |
8QLYHUVDO 7UDQVSRUW &RQVXOWQQUP ZHFKWHOWHX +]
OF.LQVH\ &RPSDQ\ ZR HU VHLWGHFEHWWD®KNQ JOWOW U B
=XP 7,0 ,QVWLWXW VWLH; HU $QRDLPI 5D KPHR) HUH IMMLW QN VHUWDW
JHLWP!'UNWH 1%U DOWHUVVSH]LIL&EGHHU QG RYDW DRQMIDU VI XFK W
JRUVFKXQJVSURMHNW + , QQRYDWLRQ OQMQGIRBURSIXPDW S8NHWOR
ZLVVHQVFKDIWOLFKHU OLWDUEHLWHU XQWHUVW%W]W

7T\ WLINHLWVEHULFKW



78++ ! ,QVWLWXW 1%U 7HFKQR OCRYD BH XHQBW, QQRYDWLRQV

'LSOIIU DHUHQD IHGRQ

1 JHE VWXGLHUWH DQ GHU GBUYHNYGEWOW K/RIAISY EX
/JHLS]LJ XQG GHU .', 6FKRRO RI 3XPEDM3RBERKO GBBINR U
%HWULHEVZLUWVFKDIWVOHKUH PAMJ IGHE H6WF KOZDHILDSHHP NG )
2UJDQLVDWLRQ XQG (QWUHSUHQHX@X\KV SD UIEDHLKW H WWHH B
1HGRQ ]ZHL -DKUH LQ GHU DXI LQUDRQWVWHKH@NWSH] LIDIVM
SQWHUQHKPHQVEHUDWXQJ &7* 6HMIH DPXD,0 ,QVWH WIRW
H[WHUQH 'RNWRUDQGLQ LKUH 3UR® FEWMVE® ' WL IWKWPHRX GHUXHLHGR
7KHPD 2SHQ ,QQRYDWLRQ LQ )R U\VIRMDEWHNL COQEIH@W ZLFN O X Q

'LSOQJ RHF 7TKRUVWHQ 3LHSHWU

1 VWXGLHUWH :LUWVFKDIWVLQJHQLHKNZHVHIQHQLGPHQ |
BWXGLHQJDQJ GHU 78++ GHU 8QLYHUVAW!'WDPERBIUJ >
'KUHQG VHLQHV 6WXGLXPV ZDU HURNOWWODVNQGWHBP
IJLVFKNH &RQVXOWLQJ XQG DOV QHUDNNEWUGHQWG | 7:RIX IR
W!WLJ 'HV :HLWHUHQ VWXGLHWWBWHDQ G 8 WeHDLNHQV L,
VFKORVV HU VHLQH 'LSORPDUEHLM UK® W KGR +HRZ
FROODERUDWH ZLWK PDQXIDFWXUWWM URQLOBSLSRBWOLRQRYDWLF
VHLWGHP DOV :LVVHQVFKDIWOLBKKLLWXWDWEMLWHY DRALQEY 'LVVE
7KHPD +%DUULHUV WR 8VHU ,QQ8 YDOWA RZQHIMKLSQEBRVBKILWLJIW
GHP (LQIOXVV YRQ ,QQRYDWLRQNVEDRQVMHH RDIDW H® WY RQQIRN U Q

‘LSOl 6DUDK 3WDFHXW

1 VWXGLHUWH LP *UXQGVWXGLXP OQ@ RGHIV FEG. Y:i U WL
%DPEHUJ XQG ZHFKVHOWH QDFK GH®],YRYVEKHEORM @®H C
(FROH (6&3 (XURSH 'RUW DEVRO YEHUMH LM HIQ GID 6 WX G I
, QWHUQDWLRQDOHYV ODQDJHPHQW VFOEYWVH /LQGBDUL
/JRQGRQ XQG %HUOLQ XQG VFKORVVFKHQPLMSOIWPM IGH (
*UDQGH (FROH GHP ODVWHU RI 6FHBQEB ORYFG. B XIR UDHKX DVE
‘'KUHQG LKUHV BWXGLXPV DEVROYOLNWMND 6.0QU DHKX BAVIF K IO}
OH[LNR )UDQNUHLFK XQG GHQ 86$EHIMLAMWSQLBQEIHL GEU 8QWHUQH |
OF.LQVH\ XQG &RPSDQ\ LP +DPEXUJBFE. VHR XRGIDRMHNWHQ LQ C
-DSDQ )UDQNUHLFK XQG 'HXWVRSQRQOG LPLMQ@WLW]7BHQWHY 7,0
EHVFK!IWLJW VLFK LP 5DKPHQ LEVHU ! DWRYWDWRWROQRDWP MWK H: %R\
3\UDPLG ~

0 6F 0%$ $GLWL 5DPGRUDL
1 KDW (OHNWURWHFKQLN XQG %:/ DQWGGHU Q78 @V WIQGX
7HFKQRORJ\ ODQDJHPHQW VWXGLHUW )UDX K> BHER 6\D K GALF
OF.LQVH\ &RPSDQ\ DOV %HUDWHUNRWLGR GW UXHO HINFKPWPI
,QGXVWULH JHDUEHLWHW G6HLW ,0 , GWRPWRXWH DG VV HfW
'RNWRUDQGLQ 6LH IRUVFKW LB\ WBBHGFK +%RWWRP RI W
i'4

14,
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78++ ! . QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

SURI KIDEEIKGQ WYL QD SDDVFK

1 ZDU YRQ ELV ZLVVHQV F KIDQ WOLGE K+D BV LWW & C
’a 7,0 ,QVWLWXW ,KUH )RUVFKXQ J\GHX Z6IHS K OMKMI) G U HK
W 2SHQ ,QQRYDWLRQ ,QQRYDWLRQRGRDQWHLPN XQ& ,QQ
\.,{‘ OHLWHWH )UDX 5DDVFK HLQ YRQU®HRKX®YJVSQROH MWW
7LWHO +2SHQ 6RXUFH ,QQRYDWLRQXH &BSWXWRIFL W,k
‘ ‘ +DELOLWDWLRQVSURMHNW EHWKIDG KVARWW HQ W H U Q NVDL
LP ,QQRYDWLRQVSUR]HVV )UDX BPRYEKUWHX B QH®NMH QUL WV LW
2[IRUG XQG (UODQJHQ 1%UQEHUJ =XPVLH DOV ZBYRGHVVRUL
7HFKQRORJLHPDQDJHPHQW DQ GLH ZQFKGIQVFK8H $6KRROVRWOWQTL

EHUXIHQ

N

(

'LSO ,QJ 7LP 6FKLHGHUILJ

. 1 VWXGLHUWH :LUWVFKDIWVLQJHQLWFEKHQVSQLYBQ YV IG
%UDXQVFKZHLJ 'HU 6WXGLHQVFKZHUSX@\QRY OWDUY H
(QHUJLHV\VWHPH ,P 6HSWHPEHU WXEK®RVFLWUGY
) 'LSORPDUEHLW *0DUNWRULHQWLBUWBP 7%HKYRBDHROLHK

RUJDQLVFKHQ 3KRWRYROWDLN ™ +HU U6 18 EWL HIBQHDUDLU 'R N\

‘.,,r DQ XQVHUHP ,QVWLWXW 3DUD ® O, Q% \§X WXM. QDHWE F L\W/LHI\

-DKUH EHL HLQHU UHJLRQDOHQ BHUHRWHK GHM W\W)U D WD JLFKFKH G

PDQDJHPHQWY ,P 5DKPHQ VHLQHUWKW WH GWB WMRED WO WLHURKF 3

XPZHOWIUHXQGOLFKHQ 6\WWHPLQQRYDWLRQHQ

'U 7LP 6FKZHLVIXUWK

1 KDW LQ +DPEXUJ :LUWVFKDIWVLQYBGLHXWZ WVHLQ V
ZLVVHQVFKDIWOLFKHU OLWDUE HIDMH Y HRR) H , 8 U, R/ RWI IWRK
DEJHVFKORVVHQ GLH VLFK PLW GHRBVHWY EM\FEH®GEGBHSE
(U KDW DX{HUGHP ]X GHQ 7KHPHQ $RXQBH DQORWDW 2BE
'HVLJQ ,QQRYDWLRQ JHDUEHLWHW3URI GHU $@WXI®I & KZX
5DDVFK DQ GLH 78 0%QFKHQ IROJHRHPD HLQ @LVIGG XHC
,QQRYDWLRQVYHUKDOWHQ LQ 2UJR@LVHONMILRDHH@O HP $ QRZG\Q I WU
HUIRUVFKHQ

0% 1LFODV 6W,UPHU

1 VWXGLHUWH DQ GHU 8QLYHUVIQUMA UV DEHE KDL R QNGRS |
-, LQ ODGULG ,QWHUQDWLRQDOHV , QR GHB W& RKQAHDSXEY
= DQJHZDQGWH ,QIRUPDWLRQVZLVVHQVRKIKIOR VWP HBI SWH
J BWXGLXP PLW GHU $EVFKOXVVDUEHLPW 385RE XN QWO
.'. OXQJVSUR]JHVV ™ DP )UDXQKRIHUW HE VLAV XD WeRWP [) BVE WV L 14
9RQ )HEUXDU ELV $QIDQJ D D BHHLW H B/H Bl D WHIQV
S8QWHUQHKPHQVEHUDWXQJ YRQ , %KIDR) 94H UHRLF 1 GMDQDW HJE LV
HU 7HLO GHV 7,0 ,QVWLWXWHV X@GVXQQHWVK¥KAWHWIDPNERKPG LH
YHUVFKLHGHQHQ *RYHUQDQFH OHFKDIQUPRIQQ HVFS RRY WHWH ¥ RS H
,QQRYDWLRQ &RPPXQLWLHV 6HRQEGH 'LV VHEMINWKGRVRDHW HU (
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78++ ! . QVWLWXW 1%U 7THFKQRPRIDHHROGW QQRYDWLRQV

'LSOIP SDMQLVYK 7LZDWIL

1 KDW DQ GHU 8QLYHUVLW!W +DPERUKU®%HWUWHEBWQ
, BFKZHUSXQNWHQ ,QWHUQDWLR Q D GV W\DIQD RRUPHDQWL NX @ @/
] XQG DUEHLWHW VHLW $SULO 0 LDADDU B HV WHHQV BRRDTW0O, ICF

| GHU 78++ ZR HU JHPHLQVDP PLW 'UR BWHSKDIY JH KV HWG
j +*OREDO ,QQRYDWLRQ ™ XQG +0R EIDWE&RPWH UF W HR QWM LD X
' HLQJHUHLFKWHQ 'LVVHUWDWIHRQ 7KHWPWH 8H UV LiF KW
/HDG ODUNHWY DXVHLQDQGH U(QW&WHXXIQUVZBRMH YKIUHGHQ DX
BFKZHOOHQO!QGHUQ 'LH VRJHQDW®WQRMQ +X\DG] IBAMQ (PEQRYDI (FF
DOOHQ YRUDQ ,QGLHQ VSLHOHG®HLQWH RHOWKXQHE 5ROBHHLQ KLQ|
GHQ *HUPDQ ,QGLDQ 5RXQG 7DEOML® \FPEWRY YXGH LOHV DQ VW D O W
"HHN +DPEXUJ™

'LSOIP .RQVWDQWLQ :HOOQHW

‘ 1 JHE VWXGLHUWH DQ GHU GRUYHDYGWOW K/RIEISYEX
JHLS]LJ XQG GHU .R© ZQLYHUVLWHWKUPSHWUWHEGHD
BFKZHUSXQNWHQ )LQDQ] XQG %DQNRHWHLNXQG® ,DEDVLH
VFKORVV HU VHLQ 'LSORP PLW GHUGH'S GRIRYWE H LM JLQUD
$QVDW]HV DXI GLH *HVWDOWXQJ YWBU3UR|GVWO® LXYMEE
HUIROJUHLFK DE 'DQDFK ZDU HU\I%Q FOFDIOQN %H U & R/AHSID QS
LQ GHQ %HUHLFKHQ 6WUDWHJLH W2 RBID/PIDWIDN HR G QV) GV )W QR Y®H L W
SURPRYLHUW .RQVWDQWLQ :HOOQBWRMXY & HELED ¥ B VHLD UNHRWY ~ X Q

DOV ZLVVHQVFKDIWOLFKHU OLWBURMEWMU L © Q RRDWFIKK@® D Q
'"HYHORSPHQW IRU $JLQJ 8VHUV ™ W!WLJ
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78++ ! . QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

9LVLWLQJ 5HVHDUFK )HOORZV

‘U )OR URIO@EDRKKHAD FKH U

1 LVW /HLWHU GHU $EWHLOXQJ OLDW VI KV MFKHLY VOI'DW E
-DSDQVWXGLHQ ',- 7RN\R 'HUQH)LRW WRKUGBIVBLLHRIWH N W
EHWULHEVZLUWVFKDIWOLFKHQ ,P8PKNQ W DREH® VG H\U
$XWRU YRQ ,QWHUQDWLRQDO OBBRRWLQY ..QR IOKHG 1H
%DVHG $SSURDFK® 3DOJUDYH YRQG KAV B HQ DX Y JOHE
3KHQRPHQRQ 6SULQJHU XQG HV 5DK
JRUVFKXQJVDXIHQWKDOWHV LP -DKH 'U [RKOEDFKUYE
JHPHLQVDP PLW 3URIHVVRU +HUWWDWW HRK VGHP HHER ¥ DWDL R Y

3URI $LNR 1DJDKLUD

1 LVW 3URIHVVRU 1%U 7HFKQRORJLKRDX DBIHLPHUW LDVQ
BHQGDL XQG DUEHLWHW VHLW %ENR U HKHQ V IOWHD PX
7KHPHQJHELHW #)X]]\ JURQW (QGXRH Q@/@RNIQVEL E 8 U HALY
HLQ HUVWHYV JHPHLQVDPHV % XFK UD-DIFKBVFIKR S U L& L
VHLQHU JRUVFKXQJVDXIHQWKDOWK HLQX@® VP X VGLXQE:
] _ BWLSHQGLXP ILQDQ]JLHUW ZXUGRGQHVNRQ]H QWK IHLUDN B X

: 9RUEHUHLWXQJ XQG 'XUFKI%KUXQ 8 QWRHU V2H K X@BH.Q L]\
)X1]\ JURQW (QG Rl ,QQRYDWLRQ LQ .RUHD XQG -DSDQ

'U JUDQN 7LHWI]H

=~ 1 SURPRYLHUWH DQ GHU 78++ ]X7 UDRK@RIORLR GIHED U
' ,QQRYDWLRQ ,QWHUPHGL!UHQ XQ G LMW \MUR-QMHEL OG ML
JHKUVWXKO 1%U 7HFKQRORJLHP DR J,QRHRY\D WELHR\Q VOR/W
DQ GHU &KULVWLDQ $OEUHFKWYV 8QW YHUW LWHWH QP! LB
*DVW DP ,QVWLWXW XQG DQ GHU RNWRHRXGH Y HEUHWFKL
m BHLW LVW )UDQN 7LHW]H DXiHGBW R X*HRSHIDD V6 WW
IRU 7THFKQRORJ\ DQG ,QQRYDWLRQGODQWEHPHRQYGH L7,
(XURS!LVFKHQ 1HW]ZHUNHV 1%U 1DFKZXBKRELVQHQV KCDVWO B Q N
JHPHLQVDP PLW 'U 'RPLQLF GH BUILED XQE $5.70RPEBQHJIU%QG
,QVWLWXWY 6SLQ RIl LVW LQ]ZHYVHIKAKD HW \P HEUR D FIK KDOW]IX QW H L
7LHW]H VWXGLHUWH :LUWVFKDIWAKDQIHBDHHXUEHWHQEG HE W KIGY H
+DPEXUJ VRZLH ODQDJHPHQW RI 3URBXNFWRRQY HDWV LGHU R& KDHOFR
* WHERUJ B6HLQH )RUVFKXQJVVFKZHUBKBK WGH \O L, IQIHIDO @ R F WXL
ODQDJHPHQWY 3DWHQWWUDQVDNWLRQUWOLFHHQWHP 38&RGYXAQF

XQG _NRORJLVFK QDFKKDOWLJHW HHDR YDXRYFOQVIYRQKDOWHQ =

S

'DU%EHU KLQDXV ZDUHQ LQ GHQ OKBNY RUDYEHWE BYEGHOWHDV
,QVWLWXW ]X *DVW XP JHPHLQVDPRUDRUXRKXHLEAQY R MHN W HH M
8QLYHUVLW« GH 7XQLV (O ODQDN\R 7DHHX X NXQ EX BXNWH/ RDLVQR!|
8QLYHUVLW\ Rl 7THFKQRORJ\
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78++ ! QVWLWXW 1%U 7THFKQRPRIDHHKXQGW QQRYDWLRQV
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78++ ! ,QVWLWXW 1%U 7THFKQRORDLHPXQ® ,QQRYDWLRC

JRUVFKXQJ

,Q GHU )RUVFKXQJ NRQ]JHQWULH UBIP BIQW XYQRQ D,QIQR ¥ I VW DRYDV S U
QHXHQ 7HFKQRORJLHQ VRZRKO LLHX W B G QW K R B & CDACH/Q D, XQFKX E WU
XQG 6WDUW 8S )LUPHQ =LHO LQ/GV $®IDHD \\BHH QWILU DML H DIXVGFK KU R L
VRZLH PHWKRGLVFKHU )UDJHVWHOBRQ JOIQR YOIWL BG\QY RU KDEH Q
EHHLQIOXVVHQ

'LH %DVLV XQVHUHU )RUVFKXQJ 'LWWH+8Y &R Y IMDIRR'@W LKRIGNH LW
ILQGHW VLFK GDQQ HEHQIDOOVOLWKGRBKXQWVAHUIMH®IRVUNKRXBJVV
2SHQ ,QQRYDWLRQ *OREDO ,Q QRVDWMR® Q6 XQGHA BB QN,IQWRYDW

User Innovation

$SEELOGXQJ JRUVFKXQJVVFKZHUSXQNWH GHV ,QVWLWXWYV

ZEHUVLFKW + D KQGo W D WHH ERGY ED W/ LL R QW S W AR NATHH N HH

,Q TDEHOOH VLQG GLH LP %HUVU¥KQYNQHVWR DIDEK FD D\E XHHOFKHOR + D E
'LVVHUWDWLRQVSURMHNWH XQVNURG ,X\WHWXWW | XVBDWVPR HHDG |
VWHQ $EVFKQLWW Q|KHU GDUJHVWHOOW

7T\ WLINHLWVEHULFKW



78++ | ,QVWLWXW [3%U THFKQRPRGDAHRPGW QQRYDWLRQV

%HDUEHLWH 7LWHO JRUVFKXQJV/DXIJHLWHQGH

'U $QWMH &KWIHVUINEQRGXFHU ,QWHUDFWLRQ LQ 1BMFHIU RBXAED LYRI® R SPEHIGIWF K OR
5DDVFK

'U .HUVWLQ %DOND 2SHQ 6RXUFH 3URKMXEMWQHRBARSOMRWIOIWKRQ $EJHVFKOR)
5SHOHYDQFH RI 2SHQQHVYV

'U 'RPLQLF GHYBIHMLQJ 3DWHQWYV )LQDQFLDOO\ ! $ &RPSDQ\ SEHIHASHKFORMH Q

'U /DUV -DQ]JLN ':DUXP $QZHQGHU LQQQRYDHUHHRRO X QWRIYMDWLRQ $EJHVFKOR)
(UJHEQLVVH HLQHU TXDOLWDWLYHQ XQG TXDQWLWDWLYHQ
ORWLYDQDO\VH

'U 9LNWRU /HH +RZ )LUPV &DQ 6WIHW HBXEUFAOMQQQARYBWLRQ $EJHVFKOR!
&RPPXQLWKHMV(PSOR\PHQW Rl OHQ RQ WKH ,QVLGH
'U 7LP /HDG 8VHUV LQVLGH WKH %RXQGDGLZBHRI|, &RY)DWR R@PEHEGHVFKOR

6FKZHLVIXUWKDG 8VHUYV

'U J)UDQN 7LHWI]H 0DQDJLQJ 7THFK@RARW 0ORDEHW 7UDQVDF$EJHVFKORVVHQ
$XFWLRQV )DFLOLWDWH ,QQRYDWLRQ"

-DQ %LHUZDOG 8VHU &RQWULEXWMLEKRPP®Q LWH KIVY LRABHQ 2Q@RYPDWLRQ

'DQLHO (KOV -RLQLQJ '"HFLVLRQV,Q@RYDMI REBOQDERBYWWYR Q
&RPPXQLWLHV $ 'LVFUHWH &KRLFH 6WXG\

ORULW] *, 0OGQHU 8VHU ,QQRYDWLRQ LQ +HDOWKFIMWRYDWLRQ 2SHQ ,

&RUG *U%QHZDOG 6HOHFWLYH 2SHQIWIVRQ )IDQ 2GHQV, D QB YORVLIR Q
&RPPHUFLDO 2SHQ ,QQRYDWLRQ 3URMHFWYV

1LOV /HYVHQ /JHDG ODUNHWYV LQ $JH %DVHG ,QHQRYDWNRQV 6LOY
,QQRYDWLRQ

9HUHQD 1HGRQ 2SHQ ,QQRYDWLRQ L ® 5&R G WSIHDOP HIQRY DY GRB
$Q $QDO\VLV RI (PSOR\HHV- ,QWHQWLRQ WR ([FKDQJH
.QRZOHGJH ZLWK ([WHUQDO 3DUWQHUV

7KRUVWHQ 3LHSHU %DUULHUV W& RBWIHW L WM R QISH.Q QQQRWHW LR Q
2ZQHUVKLS

6DUDK 3UDFHXV 8VHU ,QQRYDWLR@WDBWGWKH % R WVORE RO WEKMRMNDWLRQ
$GLWL 5DPGRUDL 'LVUXSWLYH , HOFOVDMAIRUH LQ $1IROKREPOH,@QRYDWLRQ
1LFODV 6W,UPHU ([RIHQRXV YHUVXV RQ @B HQQFRM * RYHRNID/QLFRQ

&ROODERUDWLYH ,QQRYDWLRQ &RPPXQLWLHV $Q ([SHULPHQWD
,QYHVWLJDWLRQ

5DMQLVK 7LZDWHUJIJHQKHA RI /HDG ODUNHWY LQ '"H'*OREDO ,QQRYDWLRQ
([DPLQDWLRQ RQ WKH %DVLV RI 6PDOO &DU 6HJPHQW LQ
,QGLD V $XWRPRELOH ,QGXVWU\

7LP BFKLHGHULJ 6KDUHFRQRP\ 3HUWRW PNQF H IRHH.@ QQWHREY BW MR Q
6WUDWHJ\

.RQVWDQWLQ :HOOQHU 8VHU ,QQR¥® WRSLW L RDOL6AYDH G \0 DN W
DPRQJ &DPSLQJ 7RXULVWYV ,QQRYDWLRQ

7TDEHOOH ZEHUVLFKW GHU + DBRMLARQWIBW RRGW WKH GP' VIVBIUAVK W V]HL
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78++ ! . QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

JRUVFKXQJV RS HERERYDWILRQ

P 5DKPHQ PHKUHUHU )RUVFKXQJVSQWRMHWWEHEHI@W VW KHQ QH X
XQG 'LHQVWOHLVWXQJHQ LQ RIIHQHQYI HQE RXIRLYFDAWLRUR] SV R H V
VLFK LP *HJHQVDW] ]X WUDGLW IQRIRYOWHR QHQFEDBX VAR X\ GD
LKUH ,QQRYDWLRQHQ RIIHQOHQHQK LH U HAU UHHLYQHD ® D@ LW WRHO E D U H
HUZDUWHQ :LU EHWUDFKWHQ LQDEHWRIQ GHIRY 2WH R Q8 RXEO D EFRHL
$NWHXUH ]XVDPPHQZLUNHQ XQG ®I8QJCEH B\VGHU, B DR Y DQ/HRO® N W H
VHLQHU QLFKW EHIULHGLIJWHQ OXQWNIMWRBHDBREW LYLYVHGDOWVH, )F
,QVWLWXWV 1%U 7HFKQRORJLH XQG EHWURDFXWLHRQ V RIR@FKHP
 QQRYDWLRQVSUR]JHVVH DXV %OLFNZLQNHOQ

2SHQ &ROODERUDWLYH ,QQRY BI\QL&RO OME R UDRMLIYY MRQ @BYDW L
EHL GHU (QWZLFNOXQJ YRQ 2SHQ 6RXWFGD&RBRMHHLRG6,QWHU
YHUWHLOWHU (QWZLFNOXQJVSURWMWIHIUW L Q QU % FIQO IORKW JG\HPR Q-
]JDKOUHLFKH %HLVSLHOH GDVV GEB UL [HY]L66 HEH PEKFRK WX |
BRIWZDUH %UDQFKH HLQVHW]EDU \HUMG GHYU3IDXWIHUSDWXRQ: H
B8QWHUQHKPHQ ]XV!W]OLFKH ,QQRQY DKV HRQ XRREW M QHLON O AK HIXV ZK
YHUZHUWEDUHQ 5HVXOWDWHQ |2KXH® @R'QE DARW) WA, RAY D W
DXFK LQ GHQ %HUHLFKHQ 2SHQ &RH) WHIBN2 SHQ L'W D I0HD 3 WRDGXIN E C
ZLHGHU ILQGHQ 'HU )RUVFKXQJVVGE KHHUSHO@NWDX\QLWR BUXYE KW D |
BURMHNWHQ DXV GHU 8QWHUQHKP HQLW RBHIHV DKNWGHH &R PR
,QVWUXPHQWH XQG (UIROJVSHU]HBNMULRHM D EHIQOHWH UWXSSBQIH
B8QWHUVXFKXQJ GHU JHQDQQWHQ 7KHPHHKRASIHIH 7 ZHUSWHR)
XQWHUVFKLHGOLFKH )RUVFKXQJVDQ@WWHW ]WQ GL H HTKKOROGAD WHLLYQ
5DKPHQ YRQ )DOOVWXGLHQ PLW ®HPZEUBOLGHIWURRBKODEL® GH
&RQMRLQW $QDO\WHQ XQG $QDORHQIVRHIKDNMWHU 1HW]ZHUNH |

6LQJOH 8VHU ,QQRYDWLRQ 'HUW RBWULQBERXQIWNEKDQRYDOWN.RQ 6
VLFK LQVEHVRQGHUH PLW GHU )ZHDJGH U LGIXUF& L XRLABXH[O HOB QY LY
XQG YHUI%JEDUH 5HVVRXUFHQ ]XHQ®RY DWXYXR @ LMQWLEP XOQ HE WWG H U
DXl ,QQRYDWLRQHQ GLH LP 1XW]XY¥JVXP KHOHGWEHHM $OZO Q GWP HQ
'DEHL LVW LQWHUHVVDQW ZHORRE YRUVD\ORKD | WBE R WKDQ PKBIQU L F
YRQ 68, YHUKLQGHUQ E]Z ZLH GNHY®HIH| = XPHDQGEHWBQ@HIL UG XQ
GLH .UHDWLYLW!W XQG ,QQRYDWLLYQ@HWKDROE ¥RIH PLGHPH® DXFO H
VWHKHQ VROFKH OLWDUEHLWHUWRB 2R WG HUKIWKQ 8 Q W HW GHLKPH Q V
VHOEVW LQWHQVLY QXW]HQ XQG NBGQS8VREH®®RHRY DWRE HE KU
3HUVRQHQ QHKPHQ HLQH EHVRQGHUMN SWRIGITXQYROP ) LU®R QD WIL
HIWHUQHV :LVVHQ LQWHUQ YHUI%JE®HU PIRFRIKHE X QR FOK PHKQ P D
NRPPHQ VRZRKO H[SORUDWLYH TDODRK \WDRY[]YKOLHW K RS B QWLOWD \
]XP (LQVDW]

9HUJOHLFKHQGH $QDO\VH :LU QW HQV }FK H®RD G LHX WOHIBQ G H N R
2&, XQG 68, VRZLH PDUNWOLFKH X\HG DNXWH BRBOBION WOQVFKHQ QEH L ¢
XQG HLQHP WUDGLWLRQHOOHGQ DAMIUR/QWHPARGEHHD @ D ILHHWWH Q@ H QDHR
PLNUR _NRQRPLVFK XQG VSLHOWKHRUHWLVFK IXQGLHUWH $QV!
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78++ | ,QVWLWXW [3%U 7THFKQRPRIDHAHRXQGW QQRYDWLRQV

221 /DXIHQGH XQG DEJHVFKOR VX@G@ H WU DD N GRS RV HH I

SVHAWRGXFHU ,QWHUDFWILRQ LQ 1HZ IURGXFW "HYHORSPHQW
‘U KDELO $QWMH &KULVWLQD 5DDVFK DEJHVFKORVVHQ

5HVHDUFKHUV DQG SROLF\PDNHUV KDRQWQKRYRPQIL R/ VAP HPGR WALR DWW |
H[SHFWDWLRQ RI HFRQRPLF SUHRGLW\ LSHRGXHV IL\D FROIEWRWY OR
XVHWRY SURGXFWV DQG VHUYLFHV KDYMHERBG LGCHRMLIROP® IR X
LQQRYDWLRQ 7HFKQRORJLFDO LMKDRN Q@R VMDAWL RVK F UWHDWLRQ E\
XVHU® HVVHQFH WKH\ DUH H[WHQGWYJRW KN HER QLHM\ RY DWLDEQ OLLQ"
ZKHUH SURGXFHU LQQRYDWLRQ ZDEFOSHUHQYQRX DO\ VG H R\ WV D F
FRPSHWLWLRQ EHWZHHQ WKH WZ®RNMWUWR® QNOSVYRBUFHHWDRILRJ D
DV DUH RSSRUWXQLWLHV IRU FROODERUDWLRQ

$JDLQVW WKLV EDFNJURXQG VEKK WBHELRQ®BWN\RQ QG MNK\H WIRF W R U
OHYHO DQG IRFXV RI XVHU LQOQ®RY S QF X@ DU PV UMNHH W, WD \B @Y D Q F |
DQG G\QDPLF XQGHUVWDQGLQJ RIFOXKW L. GURGXWHRQVWKDW HL\ |
YDULDEOH 7KH SURMHFW DQDO\IHY¥ SURGXBFE G VKRR OOMHERUDWH DC
DV LQQRYDWRUV DQG WKHUHE\ YWRLRQ O WV KD $ R SFROUNVNBIGWH Y FOAJ J X |
XQGHU ZKDW FRQGLWLRQV ZH FD@ R EBHEWGKWISW HR® RXOOWLR Q FW R
VWLIOH LW DQG WR ZKDW H[W®HDEROW KN \SHU RIGPVFRUY DQIE BSROLF\PLC

2SHQ 6RXUFH 3URGXFW7HHY BERGRPAD BQGC SHOHYDQFH RI 2SHQQHW
'U .HUVWLQ %DOND DEJHVFKORVVHQ

2SHQ VRXUFH VRIWZDUH GHYHORSBHQWERBVVBKRBDWHG BRGMQW
ZKLFK LV EDVHG RQ WKH SUHV XRBEWH PR GWKDWKWR R & & F/RHPG® DRI V VR (
DSSOLFDELOLW\ 1RQHWKHOHVWHQ@R RAMGE LK HR IWLKMVVRHEDRYUH LQ
OLPLWHG 8QWLO UHFHQWO\L LWL \RD WX RN WIK OV KR SLYUDRIEQEH [D F
LQQRYDWLRQ PRGHO- RXWVLGH VRIWEHDVR @ DR &K WKL ¥ HIBS D

7KLV GLVVHUWDWLRQ IRFXVHV RSP MWEWM RBE KD QRXEFH FGEHWHIORY
GHVLJQ , SURSRVH D JHQHUDONVRIGU BH IGEYWORGSPRIQRSBQG D PR
WUHDWPHQW RI WKH PHDQLQJ RIIR$HHQQHYYU RISE QQHUVGL¥KRWRP
RSHQ VRXUFH YV FORVHG VRXWPW RQOG LQW IGHBMORSHG WRPPXQ|
IXOO RSHQLQJ RI WKH SURGXFW V VRXUFH

7R H[SORUH WKH ODQGVFDSH RI R SHQ WKRK ZRH GG YRH OIRBRRAR QYW , ¢
FRPSUHKHQVLYH VWXG\ RI RSHQ GHVRIQRUGHWMHFR VDQDO\]H ¢
FKDUDFWHULVWLFV VWUXFWXU¥NVWDIQ® WX FFHP\O DQ® LWMR DQG ¢
RSHQ VRXUFH VRIWZDUH GHYHOR®SBQWWLYBZEQY R Y WXGEIFRV , V>
DQDO\]H WKH ZRUNLQJV RI RSHQ GHVLJQ LQ FORVH GHWDLO

7KH IROORZLQJ TXDQWLWDWLY H Y@K DVPY W GXPORDEAGRBXO W |
FRQFHSW , FRQGXFW DQ ,QWHUQHVSDWXWLFH'SDDWY RPRQJRSHQ
FRPPXQLWLHV LQ WKH GRPDLQ RIHU KDUHEWNRK DFRMG FRQVXP

, ILQG WKDW RSHQ GHVLJQ SUFDWHFMW\SXKRYMW FRR PEROFHFFOHWAH RSH
FRPPXQLWLHY YDOXH RSHQQHVV WKIMN® |IRVIDQOHRVRURI KIDKGXDUH $
VWDWLVWLFDO PRGHO VKRZV KRB HENQIHVIWLESWERY GO S HORH LU
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78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

O\ ILQGLQJV VKRZ WKDW RSHQ VRKVYKHFFFHYWHRBECSPBQWORBG BVR S
DV WDQJLEOH SURGXFWV FDQ EI®UNI GHDNVWQIDO S GRIZXOWRSE HBK H\
WKDW RSHQ GHVLJQ FRPSDQLHV FOW VWRAHVNIKBO\RLPSDWWHD
VDIHIXDUG YDOXH FDSWXUH ZMHAHIKRSW WD E6RARERDYWLWI WKHLU GH

‘DUXP $QZHQGHU ERPPXQLPHMHY LQQRYLHUHQ (UWIHEQ@EYVH Hi
TXDQWLWDWLYHQ ORWLYDQDO\VH
'U /DUV -DQ]LN DEJHVFKORVVHQ

2Q0LQH &RPPXQLWLHV 2&V VLQG X3G VR]IEDOHHBKQLYGEKHRQJIF
T ]X HLQHP ZLFKWLJHQ ,QVWUXPHIWUGHD 8 QW HIUQZHHKPGHU E H G
VFKQHOO XQG JHQDX ]X HUIDVVH®@ 28W¥HRFWK PHDLAWL 1 GIQRWKDADLW H  C
ELHWHQ 3RWHQWLDO ]XU 8QWHUWWZLWNOXKQ JGHTU RW X SIKRUZNN W2
%HGHXWXQJ VLQG LQQRYDWLYH $QQR6 K HUHINWR WIQN WP HiQ JL DH B8
'LHV JLOW LP 6SH]LHOOHQ % W GH & HIRQW L]XDMOLGRRY Y RQHIL WO G V LF
EHWHLOLJHQ ORWLYDWLRQ LNAWRHL @ IN WL\ L¥%EKMUGUH RIXDQ D/ LW !
%HLWU!JH HQWVFKHLGHW XQG VRBLMV\BXWREFKQDRMEMOQGT GDIZH
2&V  HQWVWHKHQ %LVKHULJH 6WXGLBI®QG XQWLHU V XFKMQU H
%HWHLOLJXQJVPRWLYDWLRQ X QRADHHWDV RKLHFLKGAH QQ DAEKH 1$ UOAR WELHYD Vb
VLWXDWLYHQ )DNWRUHQ
=LHO GLHVHU $UEHLW LVW HVDWILW B & L\HS3H U B R WALLYHHU IWQH @V KKIHPU V/ \
,QQRYDWLRQ &RPPXQLWLHV LQ $BEK]QNMWRUBIHQ [¥RQQWAUNEKH Q
PHKUVWXILJHU HPSLULVFKHU 3URJKRG LIQVHIQWP HDQKMIWH1DFK
XQG .DWHJRULVLHUXQJ ELVKHULJHW )R HWHOOQIXIQU VIR RGLLWDHV L R
2&V HUIROJW LP TXDOLWDWLY H€L GIQWGE MV XKW Q RV WBI S OL HP D WW K
HLQH $QDO\VH GHU OLWJOLHGHURRMIL Y2H& VL Q0 R BWHLLY HV HZGIRUNG\M QH
YHUVFKLHGHQH VLWXDWLYH *UWSISNG KLGHMDL | L] LHHRWWL X9 G2%§ E|
ORWLYH LQGLYLGXHOOH 3URGXNWM X H QGLHL AN HO@H X QGW ZLFN
]X YHU ITHQWOLFKHQ )%U GLH DIDVFIK\OLIHHIKQE HD X R Qg BISMVL RS LH V
HUIROJW HLQH .RQJHQWUDWLRQ DXQGGLH QqQRWNBUHFXIHG ZHU
B8QWHUVXFKXQJVPRGHOOH HQW ZL FALHQW HX G GS RWKHIHRWUHHQV ] X F 16 HIQ
'LUNXQJV]XVDPPHQK!QJHQ DEJHOHLQWUWD® L) RIOQHEBMPU VXBK X Q
%EHU HLQH 2QOLQH %HIUDJXQJ 'DAVHQQA® IVOIBRW R B VYW UKRUE 7EH
B8QWHUVXFKXQJVK\SRWKHVHQ ZLUGH®DY/8DYKLIDBE UHRVYVHBZKQ G H
'LH $UEHLW VFKDIIW *UXQGODJH®R! Q% Q LHL G HUH W\RHPSIOW [HHQU 9H U E L
‘HFKVHOEH]LHKXQJHQ ]J]ZLVFKHQ VLS\S*DQVYRQ\VORWJRYHQH @ NW XY L W
NDQQ QDFK GHU $UW GHU $NWLYLYWWL RQHQH XY WHILLHGHHLQOHV 0 R MW
GLHVH VHSDUDW DQDO\VLHUH®WXG/AMH Z H® FIK\HWVO B WH. YHHU Y YEIR Y D W
$EK!QJLINHLW YRQ 3KDVHQ GHU DWW YE DQH EDNW R U QX QIB® WH IWRU L
JHLJW YHU!QGHUQ ORWLYH LK WBIH LQYWHR®V & WIWL YLQVSE K@ J(LIQLIH (
QXU EHL EHVWLPPWHQ $NWLYLW!WHQ HLQH 5ROOH
'LH (UJHEQLVVH GHU 8QWHUVXFKXQJ ORMQNMH YSROQV HOLQWHIIOR. I G
XQDEK!QJLJHQ SURGXNWEH]RIJHQHQ BR&V XE}EV VMU X W N B UNKHLIG
'LITHUHQ]JLHUXQJ YRQ VLWXDWLR@VENMRJIHIHGQURMLYKHKRESOH HL
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78++ | ,QVWLWXW [3%U 7THFKQRPRIDHAHRXQGW QQRYDWLRQV

9RUDXVVHW]XQJ XP LQ 2&V $QZHQGHU IVNW PXIOL HUM@ XJGHORQ
SURILWLHUHQ 1HEHQ (UNHQQW QUNNVGIQ XX IWPHRWILWH® H QL % H: PD U N
JHLGHQVFKDIW™ RGHU +6SDj DP (Q8MALFANBEBRPHDHDGHKQ 218IWLHQW L H
]XU (QWZLFNOXQJ LQGLYLGXHOOHU JSQEKRIMPWHPHSZLQ GREFK
BQWHUVFKHLGXQJ YRQ FRPPXQLW\EWERJRDHDH X QIR KHUNQY H G ® HH
YHUGHXWOLFKHQ GLH %HIXQGH G HUR YSIMWLHUHY XRK/X QUL F I6\WD V @ X UQ
‘DFKVWXPVP!'UNWH XQG 7UHQG S UR GHNQ VGHD & WWHID@]MH V: 13K \NDLRFK [ H L
2&V DXFK LQ UHLIHQ .RQVXPJ%W HU BXHDNDHQ | # UQ$Q BH QIGHELLIG HH Q
KRKHP 1HXKHLWVJUDG VHLQ

+RZ )LUPV &DQ 6WUDWHILFBEA®XRU FQI @R R BF BHAME [HE O R \RILARRNE R P VX
OHQ RQ WKH ,QVLGH-
'U 9LNWRU /HH DEJHVFKORVVHOQ

7KH LQWHUQHW KDV QRW RQO\ UHRPE®XW LRQWIHRR REXUN ZIDDY B OV F
ILUP-V SRWHQWLDO VRXUFHV RAXQQ@RWDWIDRQG BQUWNXDWLFRODU
FRPPXQLWLHV RIITHU HQRUPRXVLRSWRWW X RIWALHD/UIRWQ ILUPRP D OD
SRWHQWLDO FXVWRPHUV DQG GKMHORSHDW DQG Q QSN WY LSHW V
FRQWUDGLFWY WKH LGHD RI FRPPHOPIQIGHDMWQI®RQODBAZEYHU KDY
WKDW ILUPV FDQ GHSOR\ WKHIGU BBQVRQ@ QWKH MKH ZR°FDOOHWR S
RSHQ VRXUFH FRPPXQLWLHV LQ ROEG®HHU DW R HX\QO RVAKND WV KDHU BY DYQRO X
FUHDWHG LQ WKHVH FRPPXQLWLNRUHGF RBIHIY \RRIX ULFHP PRSFRRX Q L W L
GHWHFWHG WKH IXQFWLRQV Rl BD,0NQLE KRZHW KH WHKHQBR AR EQ LW\

FRPSDUDWLYH FDVH VWXG\ RI WZRLEBRBWQZYRKK FLHQ N&RX\E AN UHQ W H
PDQDJHUV DQG 02, QHWQRJUDSK QD OQ/G W RF LVDIOH QFRPPRON. VD\ L Q W
RYHU LQGLYLGXDOV , FR@FOMNGHG WR\DID VBIHR/G LRVHFRPELQLQ
SKLORVRSK\ ZLWK D ILUP-V SUROLWLEPVYFMQEXNWEBQVWY\PRGFFHHG

FRPPXQLW\ LQWR WKH ILUP-V GMXHIORISO S RW \8 KR FO2V V 7KIHVIKH NH\

FDUU\ RXW ILYH FRUH FDSD E ROEMARIP/H WKW DG © B & FIVD DQWW K H

QHWZRUNYV

/HDG 8VHUV LQVLGH WKH %RXQGDUILHIVGR§ WHKIW )LUP (PEHGGHG
‘U 7LP 6FKZHLVIXUWK DEJHVFKORVVHQ

 QWHJUDWLRQ RI FXVWRPHU DQGHRWRISUVEAFIBWVLXYONSURGRXBEWYV DQC
LGHQWLI\LQJ DQG VROYLQJ FXVWBPHIUDSUWRBYNPIRUW VWV RMRIDPLHV L
NQRZOHGJH LV Rl WDFLW QDWXVUH B[GE UFEDHOAWH XSV WRSRX FK W XV}
FRVWO\ WR REWDLQ IRU ILUPV RERPGW® U\D WOWEBHYHIRESNG WHF
VROXWLRQV IURP 5 ' ZKLFK GR IQFWVIWRIHY RFHOHA VW DIWLY LQDEL
JLYHV ULVH WR D SKHQRPHQRQ QRIYPKVILRQF DEWOHZG QIVRQ MK HL
H[SHULHQFH SURGXFW XVHUV REEBR\ID G UIWDE ¥ RGIXE VR WR \
L H WKH\ PRGLI\ H[LVWLQJ SURDBXFMWHRU LLQYRQWDQHE RQHUV DU
OHDG XVHUV
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78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

,Q P\ GLVVHUWDWLRQ , IRFXV RQ/ D BKB\WR B HMVR QV KK ILF}XWH UV H F
LQWHUQDO LQQRYDWLRQ DQBXEMNWRBIRY DG/ IORID GL R QRY D WL 8\
, PHDQ HPSOR\HHV RI ILUPV ZKR UHJ R WBHWAL \OMIDFRG/ X.\DH U HFOKCDW L R Q
WKHLU HPSOR\LQJ ILUP-V SURGXNHAWOYRRDWHI YQRHE H(MKHD ILUP
WKHUHIRUH RSHUDWH ZLWKLQQHV P $W HUKH KIDLIPHV WLGPGH UW KWL D L
XVH FRQWH[WV H J XVHU FRPRXXBEHUMHVH 2QEKUWGS LIFOULH® W J R
UHVRXUFH FRQVWUDLQWYVY $V QRHIRLIEG HQ FW KRIQOWW HW ZW K Q R PH [
UHVHDUFK TXHVWLRQ LV EURDGRQ WM LEXWWH WHRZ FRR $BWDFVH LQQ
, DQVZHU P\ UHVHDUFK TXHVWLRQ VA WGELMKUH® WXEYV HTXHD W V
H[SORUDWLYH TXDOLWDWLYH UWPWHDWFRDB3SSEQRDFKH SKIHFERP H Q
7KH DQDO\VHV UHVW DPRQJ RWKWULQYRXWFHWZRQQ H[SLWPV IUR
OHLVXUH DQG KHDOWKFDUH L Q\GKX¥ W BDH\D JH UYVWDHLGY (H8ZH G ER) G
GLIITHU FOHDUO\ IURP QRQ XVHUXNMSIOFS\HUWHMH Q¥ HVEK @ & KSRUDG W L F H
UHSXWDWLRQDO HIITHFWV LQ 5 ' \D@®2DR GAR HJ IWHIUQD G PODHUK/
LQVLGH WKH ERXQGDULHV RI WRHDJDUR® GURMUHOYWURWE VOWBRG |
WKHLU SRVLWLRQ DOORZV WKHPH®U DD 8 QVPRIBIS B IFIRW 8 RIHDWREX LS H
XVLQJ SURGXFWV 7KLV XQLTXH RROEGQBEWLER® RR WSWRIUBWNHQU H V|
WKHP WR VLIJQLILFDQWO\ FR GURIFERXW HRWWR KM L QWARY DW LR Q

,Q WKH VHFRQG DQG WKLUG SDWLQN BHBXPWVKHYWH O\ , GIHRJ MYHAGNV K\ S R
VWXGLHV DOO HPSOR\HHV RI VMWHU RDWIK UP W X2HYUH FRCGHVDIFFRC
ORFDWHG LQ WKH KDUGZDUH JDRILQUKIUHEHX MWEBY BRSBRAKBIYH\HG
RQH LPSRUWDQW TXHVWLRQ ZDN XAKH AKQ G HIQM UWQ WD ORIY HFONU\R D L
GLVSRVLWLRQV , XVHG YDULD QFFIHR BDRRIGHOWQ X F 8/% U DF/ HITX [R X V
HVWDEOLVK VLJQLILFDQW UHOMWLRQY¥KLB Y CE HWZWR B HUV R UHL[IBQ W
GRPDLQ VSHFLILF LQQRYDWLYH QW \D\HDZX M \KH BRW KW \KHDW DV ISRV LW
GRPDLQ VSHFLILF LQQRYDWLYHQIBV\F D@ ® RBR ELUR P XSISRG MUK $
DUH PHGLDWHG E\ WKH HPSOR\HENY G\R XY¥IHWIMYH HPSDWK\ WR

,Q WKH WKLUG VWXG\ , VWXG L HRUDQWRHAM BRIRHVV RD GHE® EHIR\DH V -
LQ ILUPV , VXUYH\HG HPSOR\HHWARH |RR X QFMRPLISPHH.HIVQUIQAULHOG
PXOWLSOH 2/6 UHJUHVVLRQ , WHV®H FKA S\RRV WHWHD Q W.RFKH G HQ W V
, ILQG XVH H[SHULHQFH WHFKQRBX6WH [LSHYUR.GIYQHFRH QDM ® \S KD Y L
LQIOXHQFH RQ WKH OHDG XVHUQHRV VRKHHKS®MRWHKHIW HV K U H BID L
FRQVHTXHQFHV FDQ EH VXSSRUWHGHWQKH \K IRIKHPSWRH BY D& K H
LQQRYDWLYH ZRUN EHKDYLRU VSKMHLQLQDVEHKQ DOR ER DP@GED WK M
RULHQWDWLRQ EHKDYLRU %X$SV HEHWEZHGIQLEGER® XN\HODQHI\RQ D IQIG
FLWL]JHQVKLS EHKDYLRU RU H[\WWMURW G DUHSRW VEHQ MADMD.RQLE K K G
7R VXPPDUL]JH , ILQG WKDW WKH XRFLDOD FRIOWZHWXDO QG FR.
NQRZOHGJH UHVRXUFHV IRVWHUQ(/8GVI IFREQWLBXWYRY BIX WK
SURFHVV 7KH ILQGLQJV KLJKOQ JKNW IHKHDQV XW KK VG DVMEL ® BYY X RD F
DOZD\V VKDUSO\ GHOLQHDWHG X® BYDFUWLKD L WKHVKIRSHRW X UH
LPSOLFDWLRQV HPHUJH ZLWK UHYISPHEQWW R/8\Q @QRY DYM. R Q QPDQ U
LPSOLFLW QHHG NQRZOHGJH DQG EFRX@IEMPHY\EDQEBUWQLQJISE!
VWUDWHJILHV IRU XVH NQRZOHG JMHQDQ G P\DW R PIMU R P QW DAV L R
ZKROH RUJDQL]DWLRQ
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8VHU &RQWULEXWLRQ DQG %YHKDYLRU LQ 2QOLQH &RPPXQLWLHV
-DQ %LHUZDOG ODXIHQG

2YHU WKH ODVW GHFDGHV WKH ZDW NQO®RLDML@WW OK DFSKSIH@MM & |, |
GULYHQ E\ 2QO0LQH ,QQRYDWLRQ ERPRXWKWXWMUQQ@V&RILROVHEUV F
YROXQWDULO\ WR D MRLQWO\ GHYHIRIHGDLQARY UIWILYHLRXQ\WR
VXSSRUWHG E\ WKH ULVH RI W ROK HDGWHYRW MF H)E& UPK/HKQM AH VL W\
LQQRYDWLRQ SURFHVVHV E\ FRRSRAKBWHIRU AO R\KHOX QGWHVAYDQG L
IXQFWLRQ LV D NH\ FKDOOHQJN IRKNXWRBD\U¥WVHDR FKHFEFEW\KDYH PD
RQ WKH LQGLYLGXDO PRWLYDWLRQWK W RFRRPIDYHW L QR 2] & QD [DANV L
JRYHUQDQFH /LWWOH LV NQRZQVDEIRXKWL @V K IRV AURHBADROWPN ¥ 7 K X
KHOSV WR DQVZHU WKUHH TXHVRPPXYLWRZP 8 REIHUG/LVYBEERDDOL]H"
WKLV VSHFLDOL]DWLRQ DIIHFW QWK HFIRQ\WRPE X QLW Q MEMIULYLIW\" $C
FRPPXQLW\ LQWHJUDWH VSHFLD @\ R RZIOH ®UH BRI PQRQW O\ L
,Q RUGHU WR H[DPLQH WKH LQ®LMIRGX RO FRREOPXDLEKWRRDEHEHK D
FRQWHQW DQDO\VLV ZDV DSSOLHG LDGHSHQEMBDDRKFREKREOD  PD
PHPEHUV IURP D PRQWK SHULRGWRR PXLW¥FWRHG\GMPLBY YDUL
PHWKRGV VXFK DV FR FLWDWLRE& WRHALDO DIQHD/DZ R UW DHIGH VDISFS O L H
GHULYHG UHVHDUFK K\SRWKHVHWVHBABUXVVYD\WLQWDED OB UMVWH. R G
QRQ SDUDPHWULF WHVWV
+HQFH IRXU PDMRU ILQGLQJV HPHUYMG FURPP XMW \VIKBEHUV |IRF
FRQWULEXWLRQV EDVHG RQ WKHIQWD RFIWD Y& WDQ¥FFHR EHW I6 HFR B G
SDUWLFLSDWLRQ FRVWV LV WEHKDMRU KU IMWSHF IHHKLGIG WRPP XQL
7KLUG FRUH FRPPXQLW\ PHPEHUW\IHH UKQVHQINHAL® 0 RNUQ WIMDH G .
FRPPXQLW\ /DVW PHPEHUV ZLWKFWBWIWMW/SIUHQ BXUIL YD OKDEWMH FR
UHTXLUH LQWHQVLILHG PRQLWRDIBPHQW K3H¥RBBRR LW\ POWL FK H ¢
WZR ZD\V 6HYHUDO QHZ LQVLJKMW\EHRD YL@REHR N WRRREXL@LIWW © HP E
WKHLU VSHFLDOL]DWLRQ MRQOUQ@WB GG $DEFGALIMYILRVQ D @ U HWIKIH H[W U
RI HQWUHSUHQHXULDO FRPPXQLWY REPIRWUW KD VL EMWQWRPWHUYRU |
VHYHUDO PHDVXUHV FRXOG EH GHWUDNHGLYR ER{YUWNRIRO QIKH DY (
FRPPXQLW\ PHPEHUV HJ LQVWD®OLQHFYUXLMNQLY XKHDRY PWEBYLQJ V.
DSSURSULDWH GHJUHH RI PRGXODUL]DWLRQ

8VHU ,QQRYDWLRQ LQ +HDOWKFDUH
ORULW] * OGQHU ODXIHQG

'DV 3K!QRPHQ +8VHU ,QQRYDWLRQ LPXYIGBHIOWKFDQ HP 96HIU BERKD QKL
LQQRYDWLYHQ OHGL]LQHUQ XQG DQIBO® UHW LM QHEK\QGBRFHKWN®H |
9HUKDOWHQ YRQ 3DWLHQWHQ XQ G(@GHUMD] BN HHKL Q HVH QH GHDQ S L
ZXUGH MHGRFK ELV KHXWH QRFK NDHKWPV EFHWILF KWKIUHREHY F B6HHQY RRIG H U
.UDQNKHLWHQ KDEHQ 3DWLHQWHQ H{ QH® FEHMWRIQI®H UG G DR HYLH U
BURGXNWH 6HUYLFHV QLFKW XQEHGH@IWW SUKHFK® Q (U ZIDW WYKROU K
3DWLHQWHQZLVVHQ ZLUG MHGRFHKXVURQ GP Q' HWXDBMXHLWNVZ & VNN C
JHQXW]W
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,Q GLHVHP 'LVVHUWDWLRQVSURMRRQW3NMRO®Q&HQ , QW MOLNWHR G
OHGL]LQSURGXNWHKHUVWHOOH URY QWX YB-H 2 H U WHIOWX @G YR QV3 DO
$QJHK ULJHQ XQWHUVXFKW ZHUGHQ

6HOHFWLYH 2SHQQHVV )DLUQHVV DQGHRWONDRWDRQRQ ZRPMHB
&RUG *U%QHZDOG ODXIHQG

7KH SKHQRPHQRQ RI IUHH DQG RS HIMWWRXOFAHHGR P\WB DD WDH IXK®NP L F
LQ WKH SDVW GHFDGH +RZHYHUW QW WIDDIWR QPR RPRIIHY WHEBIQW H G
DQG ZK\ FRPSDQLHV DUH HQJDJLQJRD VEBHQ DARX XWH QQIQRSK Q Q!
JUDGXDO UDWKHU WKDQ D GLFKRMR B RXVQRRGFHSW U BR\HDLLERX R (
YHU\ SKHQRPHQRQ EDVHG DQG RODD IWEKHRIDNODMN BHRH QR BI VW
H[SODLQ WKH XVDJH Rl RSHQQHVV(YRQ IV KRPPH DF ODO® JIH UPR G\ F
HILVWV RQ WKH SKHQRPHQRQ RI RXHY BRXQRP VRRWYZWKBWRD S S
SULQFLSOHV EXW DLP DW WKHLROQHREWLREWRI RWNKH USKQQRDDWR L
DOVR RIWHQ UHIHUUHG WR DV R®MQ BUHMLBRURURRSBEVNVRQWHO
VFLHQWLILF GLVFRXUVH RQ WKLV WRSLF

,Q D ILUVW VWHS WKH UHVHDUFKLBZHRIGWKIR F{YVW LRI RSHO VR
OLWHUDWXUH WR D WKHRUHWIK FADID@W ISENGMNQWY R¢ RERRQEV YV
ILUP E FRQFHSWXDOL]H RSHQ@H\OV DOQ/G DJ PO NLG LFFRHIPHRW D
WKH SRWHQWLDO PDUNHW FRQV HRISHQFHWY RRQ WAKKIH GIMVIURIFHL RW H
JURXSV RI WKH VROXWLRQ GHYHROHRBHURWKRRP X DWRAN  FIKV WV |
K\SRWKHVLV ZLOO EH GHYHORSHGL\DWIGQ H YHPCSX. W FHEE0 EN YW & H Q- F
OLWHUDWXUH WR LGHQWLI\ UHMHIFDFK WESWILRU IXUWKHU HP

,Q WKH VHFRQG VWHS HPSLULKPREALRXW ERUIN ZQ ONK EHS BB Y LR X \
JDSV LQ WKH OLWHUDWXUH RQ RQWHTPHGHRHYVR IXR B BIQW DW\G IR U
ILUPV

-RLQLQJ 'HFLVLRQV LQ 2SHQ &R O O D EIRW DEWLLYHFWEHQURHY EMARIFHRD S RF
'DQLHO (KOV ODXIHQG

‘DUXP EHYRU]XJHQ 1XW]HU HLQHQU, i RHPWLR@NMNRQW HIW WLRQ G
%HGLQJIJXQJHQ 1%U GLH 7HLOQDKPHWBIQ RQIGIRVIMNKRGVSHRWHNW
YHUWHLOWH ,QQRYDWLRQVSURMHNKUHDPESIKIQRPHQEQ DHW DE
9ROXQWHHUV HQWZLFNHOQ JHP HH QIMF KD | WQH 6 K* Q¥XSH QU RZGIONFW
JLUPHQ XQG 2UJDQLVDWLRQVYHU KIRFWH QO KIHRK] MY VWRLLIG Y BIQ V AK
XQGHQEHG%UIQLVVH EHIULHGLJKBUXIQH IRKWW 24 K U\W Q B HV OIHL VW X
YRQ YHUWHLOWHP :LVVHQ ZLUG MHBRWEHBZMNUEK]2MW A K HQQ GH.C
&RPPXQLWLHV JHI'KUGHW (V ELHWAOQ WGHX IPOWHUQDEBHLY HG
$XVZDKOHQWVFKHLGXQJHQ XQG $EZLINQJIHEQWUDGH RSINGHMWH \
DQJHPHVVHQHU *UDG YRQ 2IIHQKHIXNQ & KW) G XIDRG X EWQKRKWQ J
JLUPHQEHWHLOLJXQJ ORPHQWDQ QEQGE/NOQURRYN QDN WWR Uk DL XU
XQEHNDQQW (V LVW XQNODU DQRP QHL @ HIKFKIHW $%SH NWGIH V&
HQWVFKHLGHW
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78++ | ,QVWLWXW [3%U 7THFKQRPRIDHAHRXQGW QQRYDWLRQV

'LHVH $UEHLW HUIRUVFKW GLH 3JXRHWHOQOWHQWWRQLQXRM]HQE &RPP X
ZLUNHQ VLFK NRQWH[WXHOOH HNWLRQNG @WV BKHLEXQBVIVOVROHQ .
DXV" 'DU%EHU KLQDXV ZHUGHQ NDX3DOH WHKHWKQRIBQGWUW X
VRZLH $EZ!JXQIJVHQWVFKHLGXQJHQ T2DQRKH Q] LHOUMH U'Q B VEIUNEHHQ W E
DXl GHU 3ULYDWH &ROOHFWLYH ,QORPYELWLRQW 7EHRWVHAKDXQYE
SVI\IFKRORJLVFKH $VSHNWH XP VRYHROVA HEWES UDINVH.BQHP! & DW H
YRQ 1XW]JHUQ DXV GHQ %HUHLFKUYD kW FHIKQ WV OBRFIKV ZOMA X Q G
RULHQWLHUWHQ &RPPXQLWLHYV ELOGBOWVIGLIRLWWMDW IHADHEL H
$XVZDKOH[SHULPHQWY 'LH ,NRQFRHUWEILYNKH WHX 8 YWAHADKK@IU ! 1H U |
PLWWHOV HLQHV OL[HG /RIJLW ORGHOYRQWRQIRNQBEQYLFKQGE , QW
HITHNWHQ

'LH (UNHQQWQLVVH GLHVHU $UKHMIUW XQEMGE DYLGNVOH OKHLIW Wk MW V S
$EK!'QJLINHLW YRQ 2IIHQKHLW XQGG HQ PHQEG GHIQ OLQBQPXZHV]OL |
LQGLYLGXHOOH 8VHUFKDUDNWRBLWWHNQ HXWDPBWQKVYQILYBQVLQ
9HUKDOWHQ XQG 2UJDQLVDWLRQVSUHIGNRIQ]ZHDEH® GHEMN®/L]LH
$XVZDKOZDKUVFKHLQOLFKNHLWHQ D¥EUHOHLWFHW HXGGI® H6 ]-DQNDAUR. BIN R
GDUJHOHJW :HLWHUKLQ ZLUG GLHKHLWKWQINBHVKIYRR 2Z2HEW
*UXSSHQFKDUDNWHULVWLND YHUGHXWOEFKWLQ .RQRECHWLRQBH
3DUWL]JLSDWLRQVOHEHQV]\NOXV YRDV 1XMW]BOIQHGVFWRZLWNMAWIH Q
6R]LDOLVLHUXQJ LQQHUKDOE GHU$GRIPPWQYMUYJIGDHOMIWRPILA QL
OHWKRGHQVSHNWUXP VRQGHUQ Y HIULW KIHNQW %GHHIR! LFHK! QGRPUHRKR BIR C
BRXUFH 7\S %EHUJUHLIHQGH %HWUBBEKWXBJ7KRBOLNDWLER® H&D V
9HUVW!QGQLV XQG ,QWHJUDWLRQRGNBKXEQY¥WEK ZHWSX-QNWHH Q Q)C
9HUKDOWHQ NRQNXUULHUHQGH WILKADPWIGRICFHKMNGIH VS E Q! @ QLG NLIQIVW H G
YHUWHLOWHQ *UXSSHQ (PSIHKOREOHOQXI%EDELWWILUDWIHM LLYHKH 2U
(QJLQHHULQJ VRZLH GDV 9HUVW!'QSRUWLI%ZSDWLRQOLWIQUHGBLVI
VSHJLILVFK  1%U KHWHURJHQH 7HLOQURPHRUWIIBUMX Q AL WH |
JRUVFKXQJVP JOLFKNHLWHQ YRUJH\WFK®IDIHQR X P, QERIRW DA IUR/GW R U
VRZLH .RRSHUDWLRQVYHUKDOWHQ ZHLWHU DXI]XNO!UHQ

2SHQ ,QQRYDWLRQ LQ 5' 'HSDUWPHR®E@ PQIZOWYIAN SRR QU S OR\HH
,QWHQWLRQ WR ([FKDQJH .QRZOHGJH ZLWK ([WHUQDO 3DUWQHUYV
9HUHQD 1HGRQ ODXIHQG

,QFUHDVLQJ UHTXLUHPHQWY UHJDW®L © D UNHRIG XSHWW ARPS DWQILIHY X
SUHVVXUH )RU WKDW UHDVRQ PDQL]HGP MXGILEMQDYW RHFROOD
HIWHUQDO SDUWQHUV HJ FXQULRPHYVYWYKSSGXHWYJDMCHXLQQRY
RUGHU WR PDQDJH WKH LQFUHDV UBIIJWRHP SOQMN. W IDQ® XWR{ VRKLV 11
UHVHDUFK LQ WKH ILHOG Rl 2SHQNQRYOHBNHRIQURP, LEZKIHWH DQG |
FRPSDQ\ LV FRQVLGHUHG DV HT XN X VP SRW R [DFW HIDGI® LW HE DQ G
LQQRYDWLRQ SURFHVV RI D FRPSDQ\

8QGHU WKH DVVXPSWLRQ WKDWDXRQ G VWLDAWHHGE FEB QM ILFFSROW D QW
LV D UHOHYDQW TXHVWLRQ ZKLFRIERQEGWLR QWY GHH® RVRDEHOLWD
FDQ RQO\ ZRUN LI WKH FROO DDERWIJWIR G BQWWQEMXWHDWR IMKH 2,
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78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

WKH SDUWLFLSDWLRQ Rl WKH RZY BRBEBYHQAMEKELQ WIVFMWP SOR
DV LPSRUWDQW DV WKH SDUWQHQW-©\FRRRW S DEM\W VR@H AR QANRH EX V
WKHLU HPSOR\HHV- PRWLYHV L@ RV GHRPWRKEHDSEOQM DR/ [ERY® R
8S WR QRZ WKLV PLFUR IRXQ GIIDWERH & ILZ) WK H LAELHAOH UTHN X U H
2SHQ ,QQRYDWLRQ LV ! E\ GHIHGLWRRN)QR ¥ WHIRIH ®\D QB OMMH QW
WKH LQGLYLGXDO OHYHO LW HYFRRQWH\ ,QERM&HNQWR ROFHRIIW U L E
IRXQGDWLRQ RI WKH 2, UHVHD UFIKP W\ RVVKW %GO LW KWURIQRWKH 1D
5' HPSOR\HHV- LQWHQWLRQ WR HHKHUIGD OQRZOW GBI \Z L\WYK2, S
RQ WKH UHFRJQL]HG 7KHRU\ Rl 3CGOBEHGWaMKDYREHO X FRFGH Y
WHVWHG ZLWK 5 ' HPSOR\HHV RI |RXUOREPOQ\ EOSNUGWEQJ FRP
DUH DFWLYH LQ % % FRQWH[W

%DUULHUV WR 8V HWHQQ ROERWDRQRQ DQG 2ZHUWQWVKLS
7KRUVWHQ 3LHSHU ODXIHQG

/JHDG 8VHU JHLFKQHQ VLFK LQ YLHOGDVY O/QHQLGQRXDWK YD W !WL.
LKUH VSH]JLHOOHQ 3URGXNWEH G &W VQ EVWWHV KK F & &H GXRIFR H B HIUH-C
EHIULHGLIJW ZHUGHQ N.QQHQ :!KSAHRYE VIVKHVH E H, DHIRHIMWGRBVH | |
HLQHU 9LHO]DKO YRQ _NRQRPLVPKHQOH®OMQLRGOGHQ ]JHRMWALBKHGQG
WHFKQLVFKHQ %DUULHUHQ ] % U3URBKW®YNRCSD 4{DWUWH RIE® Z1
3DWHQWHQ 9HUOXVW YRQ *HZ!'K WL ¥%WXQ@IVR G R KW H RO B QAGRHIO V
%DUULHUHQ ]XU $XIJDEH GHU , ®QRIDHVLRW VDN WL @ L WL WHIQQRGL H
$QVSU%FKH DQ LKU 3URGXNW XQGQEUNFKQVOMGIQHVERK! @EH WX C
UDGLNDOH ,GHHQ ]X UHDOLVLHUHQ

'DV 'LVVHUWDWLRQVSURMHNW EHQEK! IRLI W5 WU F% DIUQ HHUUHN B U
9HUI%IXQIVUHFKWH 'LHVH (LJHQWXP WEBPQIMW MBI G HEE LDV HN H U
(LQH 9LHO]DKO YRQ 3URGXNWHQ ZLBGHGXSBKY DR PP HKLWOX
JHPHLQVFKDIWOLFK JHQXW]W )DKHUNGHXJH UD W I DHQXXNIRPPH Q
GLH WUDGLWLRQHOO HLQHU JHPRWEOVPKBIMAQLFEHI 43XXEG QR

VRIJHQDQQWH *&OXE *RRGV~ /HD/GIBWHEH]GHEOHF KRIG GEHEHZHJ
RIW NUHDWLYH / VXQJVZHJH EHW KWUWH LW HMLROP LQQRYDWLY

'LH GDPLW YHUEXQGHQHQ )RUVFKXQULW URBBG K KR WHIXXEKINQ
=XVDPPHQKDQJ (LJHQWXPVEDUULHUHQ@H®LW WHKE®HUHRG %I
,QQRYDWLRQVDNWLYLW!WHQ GXWIFKLGLKYE TDOLOILWDWQYTEE 8
"HLWHUHQ ZLUG XQWHUVXFKW ZHOPKQZEYEDY HIPHQ QRYGVENVRQ
XPJHKHQ 'DV DXV /LWHUDWXU XOQIGHQHPABQWEZYFKHOQWIRWREBXN® O
9DULDEOHQVHW GDV ,QQRYDW L QNN UHQ E WDW LRDQUMRDE SHQW X RS
BWXGLH LVW ]X YHUVWHKHQ ZHGF KM UQ@RNDWQRQWHIHQ XQ X\
HUZDUWEDU VLQG XQG ZLH 8VHUYL® 'MKH® QHRGRYWHNVL RQWBINW W ¥
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78++ | ,QVWLWXW [3%U 7THFKQRPRIDHAHRXQGW QQRYDWLRQV

(IRIHQRXV YHUVXV (QGRJHQRXV *RYHUQDBF B R Y2I5\W DR&R OROMERQAL
$Q ([SHULPHQWDO ,QYHVWLJDWLRQ
1LFODV 6W _ UPHU HLQJHUHLFKW

'LH (QWZLFNOXQJ YRQ LQQRYDWLYEHIQ QLVXQ1lMQ 2GRUBK )ERFP X C
VRIHQDQQWHQ +2SHQ &ROODERUDWRRMXQDRWRNDWLRQDW 2EHD RK
$XIPHUNVDPNHLW GXUFK GLH :LVVKONGK DLW VIHEHE QGIH YHWU IIDV W (
GLHVHU &RPPXQLWLHV H[WUHP H¥HRLOSULHIOFK WRQ@ GLNIULSHGLH RGH !
2SHQ 6RXUFH &RPPXQLWLHV ]XU 6RHYZDUHHQWZLFNOXQJ JHL

(LQH GHU .HUQIUDJHQ EHL GHU (URPUVNIPKXQYIW GEHNHYUREOMHPD)
*RYHUQDQFH LQ VROFKHQ &RPPXQLWW H\L H* BRM AK DO IQWRHH RPIOW .RR L
GHU $UEHLW XQG ]XU 6LFKHUXQJ HIH W HX VMK X\GAHKHNY/Q ] ZINVWFHKX U H Q
YHUVXFKHQ LPPHU PHKU )LUPHQ GLMPRQUWHHWYHXYRIWI&HQ &R QG
HQWZHGHU HLJHQH &RPPXQLWLHYV HQGHE K Q VRMEWHLI PH WH BH VIMHKH  (
KDW GLUHNWH $XVZLUNXQJ DX| GLH DUDUIFK GGHHU * RRINDUQ YGPHHL Q|
BHOEVWVWHXHUXQJ GHU &RPP X Q IBWA\HKIHY X0 H GXWE KH BLHUQHB®D YH
,Q GHU YRUOLHJHQGHQ 'LVVHUWDMMZQ UXQW H UWRKE KJH HLLF K HJLVHF K
*RYHUQDQFH $XVSU!JXQJHQ H[RJHQY YYRQRYBWILRQVLHRRPPEQLW\ 'C
LFK HLQ ([SHULPHQW PLW 6W X GHUIW MO SHOH ZEXOVKLQP)%OQKPH
(ISHULPHQWY PDQLSXOLHUH LFR GHR RFKGXIUD ® L-GMWUKISSHL LKUH

5HJHOQ VHOEHU Z'KOHQ ODVVH XQB SMHHL PG BHQHUX SHIWHUQ Y|
B8QWHUVXFKXQJ JOLHGHUW VLFIDXBQGHIQL 6N BLEDRQGHGHDHD LFK
XQG ,QWHUDNWLRQVGDWHQ GHU 7HLOQHKPHU DQDO\VLHUH

,Q GHU HUVWHQ TXDQWLWDW L YHD =60 D® PH XIQMGHIUMANKEK HG KH R JH
HQGRJHQHQ 5HJHOQ PLW )DNWRUHQVIZINHH DWRWH P B W QREH Q* NRHEEH G
]ZLVFKHQ GHQ *UXSSHQWHLOQHKP QWQ W DBOW GHHIQ | BMDVGH @ KDV H U\
%H]LHKXQJ GLHVHU )DNWRUHQ PLWV®HDBKDODVSISE® QX Q® HWHDW W HR \
*UXSSH 'LH GULWWH B6WXGLH GYHQWUGHEQ IGAH TIXD @ MUWM DMWH U F
YHUWLHIHQ LQGHP (UNO!UXQJVE®KYW HLH . GHI@W Q LWL KXW FEH G L H

$QDO\WH GHU &KDW 3URWRNROOH GHU *UXSSHQWHLOQHKPHU

'LH (UJHEQLVVH PHLQHU 'LVVHUWRWRROHIGKDBQ |BIDAPK HQQGHU *RY
$XVSU!JXQJ H[RIJHQ YV HQGRJHQ QX)DN\GRQHQQBHNIWHKREWWKLQH &
GLH LKUH *RYHUQDQFH 5HJHOQ §HIO KWW HAIKAUWG]BPRQIWUNESHQNR QG
VLFK QHJDWLY DX| GLH ORWLYDIMLRW CHU FHYOQXEP IEH\DXRQ@IOLNV
*UXSSHQGLVNXVVLRQ ]XU 9HUHLQ RPPXQLVEHUHEBQHEK@®HGD & NRQ
3RVLWLRQHQ HLQQHKPHQ

YROJHQGH ,PSOLNDWLRQHQ ODVWH@ \DLEFG&HD Y\H @ H (§ W H UKEQ LYW H U Y
QLFKW ]ZDQJVO!XILJ GLH ORWLLY® W&R & RPPX QUWLEHLNO QR JHHIH QW H L ¢
VROFKH ,QWHUYHQWLRQ YRUDXVHAKWWXW GV IKH OZUH GF KD OR/P SIIKKI
*UXSSHQNRQIOLNW O VHQ XQG VHFXKRWRPDWLSRVDWVYLDKNHGL 'DK
=XVDPPHQKDQJ ]JZLVFKHQ )DNWRUH®Q LZINH L W g HPLSN IMQ GHIQ HFXG ORV
HLQHU 2&, &RPPXQLW\ HLQ ZLFKWAHHW %WV W UBUH GUHVHHQQ WD LV
=XVDPPHQK!QJH JHLJW GLH ULFKW LIHYVQVBQWRQJSXKREQWHIUIIKOJUHL
&RPPXQLWLHV
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78++ ! . QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

2.2.2 )R WAKAHQIY BWWERIMRHINAIRY H

2SHQ 6RXUFH , 0 GRNMBUERRIONIW XQG DDOXH &IDSWXWHH
3URI 'U RHF SXEO &RUQHOLXV G H&KWDMWWQBURIDUFKKERUG *I

*HI,UGHUW GXUFK GLH "HXWVFKH )RUVFKXQIIFG Fiemeinscns? | W

'HU (UIROJ YRQ 2SHQ 6RXUFH 6RIWADDHNO&KRJ GHUKRK GQLH |
2IlTHQOHJXQJ HLIJHQHQ 6RIWZDUH RREAVDVXGBUFERWHQ [HHKPHL/ YR U |
ZLUG KDW GDV 3RWHQI]LDO , QNWH U@NZ IEFDNVA XQIWHESW R YHHAVOWHH L+
GHPRQVWULHUW ,Q GHQ OHW]WHKBA %HUWSQ HIH JHZD UK G UM LEH
EHREDFKWEDUHQ 3ULQJLSLHQ DXRK %WXQ BB KB OHL GWRHWERDWZ B UQ C
QHXH :HJH GHU 3DUWL]LSDWLRQ HQ, I)1RQW®]O%LEKIEBQ\WORY B KR R (
HUVFKOLH{HQ XQG YLHOIDFK ]XDBH®OWYIHKROWDLVFEKQY HUKBK@ E 'L
ODVVHQ VLFK LQ GLH %HUHLFKH3PRRIBYNIRH WHDW 2 SH.QL WIVQ BIQ
SBURGXNWH GLIIHUHQ]JLHUHQ GLMUMHPHQQRDPPWLRQ22HQ ER]JHLFK
'DV JRUVFKXQJVSURMHNW XQWHUW®QGFRWD ELH Y2RIQ DABL, VMR IVRHN WX
BQWHUQHKPHQV VRZLH DXV GHU &RIPHPONOH W AXTHIBIDS H NQWIY BIX P
(UIROJVSHUJHSWLRQHQ EHLGHU *WXXSHR JHVSEGHOH OWD G L\WQHH Y H
$QDO\WH YRQ 266 2SHQ 'HVLJQ XQG ESKOD RRD WHQWIV DLYGWV
YRUVFKXQJVSURMHNWYV

=XU 8QWHUVXFKXQJ GHU JHQDQQWHQQ 7K® PHIQHNRPSIO® [HHEZBSC
XQWHUVFKLHGOLFKH )RUVFKXQJVDQMWIVOHDWR G HEHMD KR @/H Q L HX T ;
$UEHLW LP 5DKPHQ YRQ )DOOVWXGREBBOPEWOGHPJI=FZHOGGHQ J
%HIUDIJXQJHQ XQG $QDO\WVHQ VRPEGROWU 1HW]ZHUNH IRUWJHI

'DV )RUVFKXQJVSURMHNW VHW]W DRIUGIQH H U DO QHOWHDL X Q6 ®HEJH V
%0%) J)RUVFKXQJVSURMHNW 2SHQ 6RXUFFHKHYQRQY D\WRRBE UMDWXLR QG
,QVWLWXW 1%U 6R]JLRORJLH GHUZBBLGHQVLQYYW LWXVEXQ J | %WR |
8QWHUQHKPHQVSODQXQJ /RJ8 GHWGB++ GXUFKJHI%KUW ZX

'LVFRYHULQJ ,QQRYDWLYH $QSO@RIHV LQ /RJLV\AD'A
3URI 'U RHF SXEO &RUQHOLXW #HURMDWe) st &
®

‘U .DWKDULQD .DORJHUDNLYV

*HI, UGHUW GXUFK GDV %XQGHVPWOiQVCPVHHEK@HZEJJ*IE.‘J"J'ﬁr"f.!;i!;‘ﬁ'“"””/(p/

i
und Technalogie

7HFKQRORJLVFKHU )RUWVFKULWWEH &HUNFXIHOW KK Q. (R QMIXQ U WA
ZDQGHOQGHYV .XQGHQYHUKDOWH Q VAU HQ@ QRYDMING L VX\DW D@
XP LKUH :HWWEHZHUEVI!KLINHLW HUHVWOHHU X BV ERMRY 8 (
/IRILVWLNGLHQVWOHLVWHU .08 EQWRYOQYNRQVMWHESRIFKHLWUK! X |
3UR]JHVVYHUEHVVHUXQJHQ GLH I1%UHKWQ ZDXKQY@HEP BRBKW L GG
B8QWHUQHKPHQ KDEHQ VRPLW %HGDUIHVDKRGLINQHXP HPQW FKHil
5HVVRXUFHQHLQVDW] 1% U GHQ XQGHQ VVHANKQQIHRPEDKH |
'LHQVWOHLVWXQJVDQJHERWY ]X HQWZLFNHOQ
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78++ ! . QVWLWXW 1%U 7THFKQRPRIDHHROGW QQRYDWLRQV

'DV )RUVFKXQJV]LHO GHV ',$ ORHBWRNKHXQYHGHVVEQZHQ BXQJ YRQ
DXl GLH /RILVWLN VRZLH GLH $QODVK QIHGRLW IQHWKIR GLRQ D.08 'X
9HUZHQGXQJ YRQ LQQRYDWLYHQ HLQRIMMHRY HHUQHNK WO BB U QR YBGIWH H I
1IHXKHLWVJUDG KDEHQ DEHU DXF& VWFAKIQEGBO %PYHWEKMU YR® LQ:
$QDORJLHQ ZLUG HLQ YRUOLHJH®QBVPBWRE YR LEN WRIIHWHW MW H Q
DQGHUHQ %UDQFKHQ RGHU GHU HRQWERP lzZW6N RDAMQ YHHWOOMBKFKW
/. VXQJHQ PLW HLQHP KRKHQ ,QQRYGWQRQVJIJUDG JHQXW]W ZH
%LVKHU ZLUG GLH $QDORJLH 0HWHKKRHGEL N3 UG %MW H L AK QS KWHW W
JRUVFKXQJVSURMHNW VROO GLH QDR FINNDORBW KRGQRN MW LYGHU 6H |
LQ HLQHP ,QQRYDWLRQVPDQDJHPHQWWOHLMP HY ULARILWWDNBQ ZH
BURJHVV GHU $QZHQGXQJ YRQ $QDORILHRDHWGHQV KPP ERMMWLBRJI
B3UREOHPIHOGHU LGHQWLIL]LHUW XQ&ZHGWHQH 6ERQIQNV W Q P HWQ HDI
/ VXQIJVEHUHLFKHQ YHUNQ%SIW

=XU O9HUHLQIDFKXQJ GHU $QZHQGXQJ 3E:RIMHNSN HWIHEQQ VEHH LQ
ZHEEDVLHUWHQ 'HPRQVWUDWRU X®G HHL QGLQH /Bl R W D33-H G HAE BURM H
GLH ,QWHUQHWSODWWIRUP ZZZX\W X KHK \GWH®LDO RH PGHQH U 1 % J

). UGHUXQJ GHV SURMHNWHYV

'DV KLHU YRUJHVWHOOWH ,*) 9RUKDXEHYYHUHLQEHX QYR KR GHV Y H
JRILVWLN H9 %9/ 6FKODFKWHS %EHU @UHBHEHAUWVIHPHLQVFKDI
JRUVFKXQJVYHUHLQLJXQJHQ 2WWRY YRLP *NXHULHFQ HGH$L3URJUDP P
), UGHUXQJ GHU LQGXVWULHOOHQ X®GBHLEQMKILMNARQYFKXQJ
%XQGHVPLQLVWHULXP 1%U :LUWMBKEQN ¥XQ® HW PKHQRFKRIX\HVEX GHV
%XQGHVWDJIHV JHI _UGHUW

JRUVFKXQJVEHUHQFROBRMEWLRQRYDWLRQ

7KH *UHHQ ,QQRYDWLRQ SURMHEMW QN V7 LIHQV ML D WE G7 LR BF KL HGHU
SHFHQWO\ 9LNWRULD *HQJ DQGLW.LDDW 6\ B QPMRY. GHG WG HQWYV 'U
OHIW WKH WHDP WR SXUVXH KLVURHWMRLF KW VWEWY KW DQWR I3 7
ODQDJHPHQW &KULVWLDQ $OEUHFKK S BRMMWHAWYLRFXWHQ RIGHEDVLF
XQGHUVWDQG LQQRYDWLRQ DFWLFBWEWY DDLGN KV KOH) H{ PR Q@ DMFLDROQ
FRQFHSWV WKDW DUH VXLWDEG®XVMULDRSSOHBHYWDWLRQ LQ LQ

7KH IRXQGLQJ ZRUN LQFRUSRUDMHLGEY B ® & GVTFXDVWLYW DVXIDYHAVQ W H U
FDOOHG JUHHQ LQQRYDWLRQVFRBYVIVUMNFWYWVRVER GIXEHWIKH HQ YL
RI SURGXFWV ZHUH LGHQWLILHGFHAKQV | HERWH IFREOW WWUXFMW FRL H
UHGXFWLRQ RI WKH LQSXW DQG RR®QY'SXMHGHYRXWUFH W KH 5 W RIBX F W
VHFRQG FRQVWUXFW FRQFHUQVOBRR HHILFHGROFWLRM RD WHIVRXUF
WKURXJK DQ LQFUHDVH RI WKH WHR\R X UFRQXW UXEMW ERQ BEBWREVH
ILUPV DFURVV LQGXVWULHV EXWIXWKIRIQU LIVS K DIKE®\WGE R OHDGE @BV R
UHVRXUFH FKDUDFWHULVWLFV 5HW®DIHW POH RBHH PLHN & XIUFHKH U H
REVHUYHG ILUPV WKURXJK FRQYSURWHRQE® ARV W KH GKPWMWRHEG LQ
DUH VFDUFH DQG YDOXDEOH RWVRXWHKH FB\IH RD\RXMW SWWH GHSR\
+HQFH WKH HFRQRPLF DQG HFR®RIRF WEMWAWMHMRXBFID WASHYV DU
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78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

WKH PRWLYDWLRQ RI UHGXFWLRIQYH® S, FBRQMU DVAR QRW KF G UH
WKH SULPDU\ SURGXFW RXWSXWW RUWNFHHWDXQF MW F RIQG DL\ UR KR
RSWLPL]HG E\ D ILUP LQ H[FHVVDR| WRJMW FRPSOWRBFH YHQ H
UHVRXUFHV XVHG LQ WKH ILQDO BB UR KK PW HDW 1B QG AEHQRMIDLY HZD \
W\SHV DUH H[WHUQDOLWLHV XMV KKXW GILFRFRPQ ¥ WDHYD WHRSORR L |
QRW DOLJQHG IRU WKLV VHFRQG W\SH
7R RXU XQGHUVWDQGLQJ RQO\ WKRQHFRQFHSRQYPHDWD O/X\V & D
GHPDQGLQJ HFRQRP\ WKDW DOV R FRPBRILN ID ®Y DIQMWD JIHF DROUNW K H
ILUP $V D UHVXOW WKH HPSKDW.WFWI UWAKK GUBINVRDUBIR YSHUR F
LQFRUSRUDWH WKH DGDSWLRQ RDOWRHJDRQWBWQRQ DDQ & WHI[XWFHA
LQWHJUDWLRQ RI WKH XVH SKDVIKD\WQH RUR VDIOH JQ B FRIORUILF D
REMHFWLYHV IRU DQ H[FHHGLQJ OGRPHHU UHVRXWEWLW\ISE VW ZR
FRQFHSWV QDPHO\ SHUIRUPDQFH RDQBQWKIE NUD\EBPVWRB FDG
& &
$ SHUIRUPDQFH RULHQWHG V\VWHPV\\WWN HP ZIHD ONG H | LWDHAGS HVREL
FRPELQLQJ GLIIHUHQW UHVRXUFB\SKHVLFB®\¥RPSE® QHDGVQRIRU
'LGHVSUHDG H[DPSOHV IRU 326 DPRE EOUWKIIQUAXQMIWD) WHH ORXG |
,7 LQGXVWU\ 7KH VLQJOH UHVRXUR HW DUHVRIUUD@IL]GIE PRIGKOH |
DV SODWIRUP 7KLV PRGXOH SURWQFGHR I WKKH PIHIUMAH $ BIDWRHIG OF R |
IOH[LEOH XVDJH EDVHG FRQGLWMWRSYUDNL® G RZ\D WERWK US RXHD Q\
XVHU +HQFH D SHUIRUPDQFH RUL HRDWIHGX PV \NQ/BN\PW LFDWX URH V
GHSOR\PHQW IRU WKH XVHU 7K 8 KIDQMW HZIWDKLLRR @/ RH WKIHP E\RKK Q G L
LQFUHDVHG UHVRXUFH HIILFLHQMLOQQ BRWSDUQDWRDY MAR BYWK/H U
SKHQRPHQRQ DUH SURGXFW VHUYLWW RUW SBIRG XKEW X®/ ISQUREXV H U
FRQFHSW WKH FUDGOH WR FUDGORPILPDHPMIZR DI$ S UR [DF K RWRH G U R ¢
GHYHORSPHQW ODWHULDOV DUHWDLHE B G FLW FOOMWLHQIWIMY FRRLGRO
PHWDEROLVPV 7KXV WKH UHTXLWGI®HQVOVL IR SKPN XKD YOHQ & R E
GXULQJ SURGXFW GHVLJQ DQG GHNGIRWRSPH RW RDRVHQNVXO H- \W R H
ZDVWH 7KH IUDPHZRUN HQDEOHVIHER W IUHFARXYUHFGQHXYWHLQ KIDW LT
HFRQRPLF SHUIRUPDQFH ([DPSOHWYXBH WKLY D-EBRIR® K AQFU 0L L
7ULJHPD :HOOQHVV 7 6KLUW DQG6WRH 12WKH8LR Q RMAHRDHWGIRU WKL
GHVLJQ WR UHF\FOH RU HFR GHVLJQ
7KH ILUVW SURMHFW RXWFRPHV \LOFERLV&H RIQRUWIR MR H 83,0 FIFR C
WKH WRSLF 6XVWDLQDELOLW\0OD® DQRE QW LERKD O,QIQRYHDWN L BQ 0L
FRQIHUHQFH ZLWK WKH WRSLF ~5QQRWINVWIDRQ D E WXIHNQ D& IR U
LQLWLDWLYHY DQG DOOLDQFHV® AREGHWHKB FK (ZLWHK( WK WRSLF
,QQRYDWLRQ DQG (QWUHSUHQHMRMULGEDO$BEGWWERBD KDY HVERH Q
5' ODQDJHPHQW -RXUQDO LQ D@ GRW K 8 D,Q VRH WBIPWQRQRJ\ 0D
IRUWKFRPLQJ )LYH PDVWH W X\GKH\QHW BHLGN W& UKDHY 16 EHHQ
GDWH ZLWKLQ WKLV SURMHFW
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78++ ! . QVWLWXW 1%U 7THFKQRPRIDHHROGW QQRYDWLRQV

/DXIHQGH 'LVVHUWDWLRQVSURMHNWH

6 KD UH F R RBAVIRUPBQEHQWHG 6&6DYEMPYVIDNWID 6 WUDWHJ\
7LP 6FKLHGHULJ ODXIHQG

,Q UHFHQW \HDUV VHYHUDO LEEKYWOUR HIVF B[S WWILHQARGFDWLRQ )
HPHUJHQFH RI FDU VKDULQJ L\O DG WMWUXFWWKH BUMRKH VFHREWO LW\
LQGXVWU\ LV LQIOXHQFHG E\ FORXIQFRPBIXWHIQRL FIX® PSGBJIJHPHQ
DQG SRZHU SXUFKDVH DJUHHPHQW® HIUY \ WLKHG ¥ KW P L FIDWH DI G WHK H L
WKHVH WUDQVIRUPDWLRQV $OWKRNXIKP WIQHG XV[WRESAWVZIGMIKILYHL
FKDUDFWHULVWLFV WKH\ GHOLQHPMIIRVWW K DWD FDHU 1$ KHHIORPPLHOIIRW K H
VHUYLFHV RQ GHWHUPLQHG FRQWKWQRYQNODBRPBR®/IURIQROHGURPE ||
LPSOHPHQWLQJ D VIVWHP SODWLREB FROQHFHL R I WHHIVRHSIWRSK FW V ]
RQ IOH[LEOH FRQGLWLRQV 7KH WEWN U Y$HGU SEKHRIRPHQ RQLRIQWHG \
RQO\ EDVHG RQ WKH DFWLYLW)\ QRUHNQEWIWH DIDH/RHKR Q B DGHRIMIEDD \ D (
LQFXPEHQW ILUPV ,Q WKH PRELIDLQYNDLRQGXP OO \PIRMRH[FPSY PDQXIC
UHQWDO FRPSDQLHV DUH HQJDJHGHQ@ UIADSIUKMRBIXUQD EHNVUBWYV WR
SURYLGHUV LQ FLWLHV DQG PXQPHLGD JIKMLBVRVRPHQWILRQHG
FRQWH[W FRQGLWLRQV UDLVH WHORPHORWMLRQ I KHRVQKHLP SVRKWHD S\ H |
D YLDEOH VWUDWHJ\ WR JDLQ FRPBKRXMGE YOH FIDGY B Q @0IDHWKU H U
WUDQVIRUP WRZDUGV SURYLGLQJFQXPRQRXW X¥¥HWM RQHNYBREHW
VKDUHG XVH LQVWHDG RI VHOOVY®KLHFDAH VUL QHOHH XVHK RHNYV WR
UHFHQW HPSKDVLV RQ SHUIRUPD®FB RW.HIDMHGFVL\QQRFDWULRQ F
SHUVSHFWLYH LQ JUHDWHU GHWBL@KH DDUWHBE B W XWR RVQ SHKUWHIR U
VIVWHPV DQG OLQN WKLV UHVHDDWK RQVRED @& WDRNVWXLH AR@RWD W L
UHVHDUFK , VHOHFWHG DQ LQWHGU ROH W B W LY HWKRSRROIRFIK. FIV | R
*URXQGHG 7KHRU\ %DVHG RQ VHNHWQWHUYXHEEG ZTX\OKO HWHFW W LY
VHYHQ V\VWHP H[DPSOHV IURP IHRXE XIQEAXQMWIILRIYRV LBHRIQW W KD W
VWUDWHJILF FKDUDFWHULVWLRW\RHBW W®G PLIEHFHVR WL HQWH® © V X F

JRUVFKXQJVEHUHLFK *OREDO ,QQRYDWLRQ

OHKU XQG PHKU 8QWHUQHKPHQ DXW®Q JQQKW\WWHLQ FKQLYHH/MLIEHKWIH Q
$XIEDX YRQ ) ( 5HVVRXUFHQ ZHOWZMHWSFEREBD RO IGI@BDQ ZLH &K
,QGLHQ ]XQHKPHQG DQ %HGHXWXQJ WHELRQWRQWVHKH LW Q
XQWHUVFKLHGOLFKHQ )DNWRUHQ BNPK/DRQHXQBUKDBDBNQ 7 HFX®R O
 QQRYDWLRQVPDQDJHPHQW LQ VW UWDRWHMMKEHKB U +DQQ/G F IRW JD XNV
7KHPHQJHELHW KDEHQ ZLU HLQLHHLQURWHNW H QSIOLDEMILW LPW WGZ H L W
] % GHP (DVW:HVW &HQWHU GHU&RVR®IRBBH 8 GHMHERXWFNO RI 6F
,QGXVWULDO 5HVHDUFK ,QGLHQLWIHDH EQILRUHPY WIHRIGHH® ILOKEHQ 61
BFKZHUSXQNWVHLWH VRZLH XQWBHWZZ JOREDO LQQRYDWLRQ
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78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

241 /DXIHQGH 'LVVHUWDWLRQVSURMHNWH

8VHU ,QQRYDWLRQ DW WKH %RWWRP RI WKH 3\UDPLG
6DUDK 3UDFHXV ODXIHQG

'HU VRIJHQDQQWH *%RWWRP RI WKHWXHDRUBGPIRGHWo RS DEH]HLF|
O'QGHU%EHUJUHLIHQGH %HY ONHUXGUWMWMNSSHFKLEKW GHWU X
(LQNRPPHQVS\UDPLGH RGHU ZLUW VFKDWWH®DLOWH Q@ HXWDPD®H H G
OHQVFKHQ E]Z HLQ )%QIWHO GHYRE& @WBHYHUNDIOWX GIL QHMEWROOD |
$QVDW] GHV %R3 .RQJHSWV EHVW HIKQW FEBIQL Q L KOV VQ B U HYBIVO (P S
(QWZLFNOXQJVKLOIH VRQGHUQ DOWQNID® X Q06 UNIR AWM QREQ ]!
VLQG 'LH (LQELQGXQJ GHV SULWDMMH @ XIHEWR UH IHUHPQIBHEWH C
5HVVRXUFHQ .QRZ KRZ XQG )'KLINGH® H@R2 |XQHB ZIZFINHO Q
JHEHQVTXDOLW!W GXUFK EH]DKOEDW K G®& RGXX/N Y KO R Q0 IBFHKINH IEW
XQG GHQ OHQVFKHQ GXUFK GLH ,Q@H{JUMWMIFXDLY &DWHRQR
0, JOLFKNHLWHQ DXI]JHLJHQ VLFKXVKHEWHEY DG B WL \$WPEXMU %R 3
ODUNW PLW HLQHU *HVDPWNDXINWPLWOYRQ 86KBODOW HIQEH WL
SURJQRVWL]LHUWHP :DFKVWXP @&DRVXBIGQHAQWKWHEKHIZ B WEWDDNW DY (
1%U 8QWHUQHKPHQ GDUVWHOOW

)%U 8QWHUQHKPHQ GLH DP %R3 HUIRDOWHHNK GHYQUR H KWH ] ©
UHOLJL,VH JHVHOOVFKDIWOLFKH N OL® DM MAFEXN W X UBHYAOOHHU V IXIQ
+HUDXVIRUGHUXQJHQ |X %EHUZLQGHDY XWB BDORGHK QY WIRGIJBERM H >
ORGHOOH ]X HQWZLFNHOQ 'LH (QWBXRWOKQXQ® GHKVLWHVV3O0R
LQVRIHUQ HLQH JURjH +HUDXVIR UGHWHX QL RXD W U PDIDE/O IGAK W RXQ
/. VXQJHQ 1%U GLH HQWZLFNHOWH V:FH@M UX QXN HQNFIKFHKLG HQ| KIDRED W
GHQ %R3 ODUNW I1%U GLH ,QQRYHNPRHEHL@ JAQUHL VJHQGHQLBY H
5HOHYDQ] YRQ 8VHU ,QQRYDWLRQ DHU %GRI3H DX W IGIBI Q8 V. B UR BLFED V
VSHJLHOOHQ %HG%UIQLVVHQ XQG 3NWMUWRIHB GHMU%RYXQDV
YHUI%JHQ GLH DX| ORNDOHQ /,VXQJVU!XPHQ EDVLHUHQ

8VHU ,QQRYDWLRQ LVW HLQ ZHVQOWOAIFFKNHOWH :BXWFEKHSUHIWHV
LQGLVFKH 1DWLRQDO ,QQRYDWLROQV)RRGGDRNIRMH QW)L HMDNP XHP | D V \
,QOQRYDWLRQHQ GLH LQ ,QGLHQ YR Q® ULMQW KHQ THQ %8RG K DIAC
XPIDVVHQGHQ 'DWHQVDPPOXQJ XQW®IU YQRK H KIIFUKD I8 WHH U(IL MWW N |
,QQRYDWLRQ DP %R3 XQG P, FKWH GLBQ"WMRUY Y 8K DHPGIH LW HY HWD , Q |
GHU HQWZLFNHOWHQ :HOW DXIJHLJHQ

'LV U X S, \P QRN IDW R DY GEE D@ WK F D U H
$GLWL 5DPGRUDL ODXIHQG

,PPHU PHKU 8QWHUQHKPHQ%RWDWRWHRQKHP3IWDPLG %23

%H]HLFKQXQJ 1%U GLH UXQG 0L @ AKVUNGHH® OHH@WRPRRH QBVMF
+DPPRQG ,Q VHLQHP EDKQEUHFKHQGHQ % X5 R KIDWDIX® H Q I\
S8QWHUQHKPHQ LP %23 QLFKW QXU QWNX¥HK ODHR KNQV X\PR/® GUHNWQH
JHEHQ YRQ OLOOLRQHQ YRQ OHQVBKHQ YHUEHVVHUQ 3UDKLE
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78++ | ,QVWLWXW [3%U 7THFKQRPRIDHAHRXQGW QQRYDWLRQV

&KULVWLDQVHQ DUJXPHQWLHUWW &P VG/XVEKQG LIMNUDXGWH Y H D, DK
YRQ 3URGXNWHQ XQG /HLVWXQJH@GHFPLEBWH ZKOGH® DX,
IRNXVVLHUW ZHUGHQ &KULVWHQVUN@LDQVHO®DUW XKOEE ® UE
$QV!W]H ]XVDPPHQJHI%KUW 'LH S$XWRQHEPHPSIGKIHRSW
,QQRYDWLRQHQ LQ %23 0!UNWHQ [XKHVRS ® 8 P HDWWMHLLINH QX P! L
HUVFKOLH{HQ
+HXWH VWHKHQ GLH PHLVWHQ /!QQHIH WYRQJIHQRLRQ* HHUDXK
ZHVHQ
2EZRKO UHJHOP!iLJH ,QQRYDWLRQMHQVIWMD WHWMX QG K B L W\D\OH\H/
GDEHL XP 6XVWDLQLQJ ,QQRY DWLRRIHIH [ EHGIFVKH 8 KHY W VIBUIR
HQWZLFNHOWHQ O!UNWHQ DE]LHOHXQZRQXRV WHQHGXQWHK KK B
5ROOH VSLHOHQ GD GLHVH PHLVEH]GKOMK ZAHHNY/H B KH WX QX H
HLQHP ,QQRYDWLRQVPDQJHO YRQ RUMFEZLQJGHWKHGH GHE K
HQWZLFNHOWHQ /!QGHUQ
*HUDGH 6FKZHOOHQO!QGHU ZLH ,QGLHK HBMZ L FHHDHPH
*HVXQGKHLWVZHVHQ XQG QLHGULJSHQHWWNMIORG UVLEKH Z
1%KUHQG LQ GHU B6FKDIIXQJ HLQIDKKHU , X@FSY DMWU REKIAY (
*HVXQGKHLWVZHVHQ
(V JLEW %HLVSLHOH 1%U 3URGXNWLRWRZLHLGHGMWUFHLQEQ
*HVXQGKHLWVYHUVRUJXQJ ,Q G H)D OLOAM X GIDHDL R Q WZHHUWNGXHFQXK W
‘DVVHUILZB\WD GZDFK 'HU LQGLVFKH OLVFKRROQHKUWQ 70
J%QVWLIJHQ :DVVHUILOWHU 7DWDR QGZDKK +6DISAK KHLWWEL
ZHOFKHU QXU ,15 (85 N RV WRIWG HWDW Z F6G B B K| GilLH | |
‘DVVHU QRFK BWURP VR GDVV [%UD®WHOHGHQ & DV FKLH
9RUDXVVHW]XQJHQ IHKOHQ DWWDWINVUIW DX WG MRV 9OHURZE
YRQ 5HLVVFKDOHQDVFKH HLQHPWRW YGHU XIEDUR QEQBE
YHUI%JEDU LVW VRZLH 1DQR 6LOEHUSDUWLNHOQ LP )LO\
OHGL]LQLVFKH*{HOH&H XQG O0$&L*( +HDOWKFDUH ,QGLD KEC
0$& HLQ WUDJEDUHYV (.* GDV QXWQ8GLHQRMWHMSLH !
HQWZLFNHOW 'HU 0$& ZLUG LQ ,QE1GIUNQG/! QG HWE
HUIROJUHLFK YHUNDXIW $0V Q4RKD/AWHKEFBUWLE D Q0K - W H
(.* YRQ GHU *U_,{H HLQHV /DSWRSV P%ZW QXQQB8I& VLFE&RM
DXFK O!QGOLFKH .UDQNHQK!XVHU XQW H3 IMHLNWHQPH (.* *
JRNXVVLHUWH .UDQNWQK!XNBGHQ ,QQRYDWLRQHQ
*HVXQGKHLWVYHUVRUJXQJ YRQ ][ZHWL . RN)ONHQ UBHIR) $BI
(\H &DUH .UDQNHQKDXV XQG GHP 1DHID)BP D UHDUXNGDQE DR\
GDV VLFK DXI| +HU]JRSHUDWLRQHBHWSH]LDOLVLHUW EHVFI
'LH $UDYLQG (\H +RVSLWDO LVWHBKXVHIOWH Y,RGLHQDZ
$XJHQRSHUDWLRQHQ GXUFKI%KUW 7RI1SH UDWHLR QIHQU WH G
*HVFK!IWVMDKU GXUFKJHI%KU®WORM GBE U ZXUKIQ NR W
VXEYHQWLRQLHUWHQ 3UHLV YRQ FD 86"
1DUD\DQD +UXGD\DOD\D 1+ LVW HHLQQH XAMHES H QY RED QU D ¢
PLW HLQHU .RQJHQWUDWLRQ DXI| .DKWGH RRRBKMN O DAL
LQGHUKHU]FKLUXUJLH ZHOWEHKBQWORQ L\OW R"XWW K RIQIHIH
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78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

1+ JHOXQJHQ GLH .RVWHQ YRQ 2SHUDWQRQH® DX IRFIO
86" ]X VHQNHQ .KDQQD HW DO QWH EHRGHBPKNRHQN Z
GDVV GLHVH .UDQNHQKDXV .HWWHQLBIQORY BWLRID QR ¥ HB(
PLW 3DUWQHUQ HQWZLFNHOW KDEKQ PQFIGWHYV HPK =K
3RWHQJ]LDO GLHVHU .UDQNHQKDXV WMQYHHO OX QGWLH/UN
,QQRYDWLRQHQ ]X NUHLHUHQ RX W HPYVQGHUHQ ,QNXED

,Q GLHVHP )RUVFKXQJVSURMHNW PHQGBQDGLWLHUW O H\LIH
HUIROJUHLFKH (QWZLFNOXQJ GQVHWSWEDYHUW 8 Q RSYWH BQH
VLQG =ZHL )!'OOH JHLFKQHQ VLEKSGXWYHK,SRW¥DWMLHRIO DXL
LQGLVFKH OLVFKNRQ]JHUQ 7DWD XQfHGE U (DPHRQWB S DVFK H \
ELVKHU LQ GHU /LWHUDWXU E H IORXSWWHIWS QADRAYQ BIKR HQ H §
XQI'KLJ VLQG GLVUXSWLYH ,QQRPYMKLRQYHDROHLQ]XI&KWIHQ

'HU ZLFKWLJVWH *UXQG G D H:BHWHIR GU FHBN W WKHHO G Q.
XQG ,QQRYDWLRQHQ (V Z%UGHQ LFPPINHQLHHDW SXQNW EHIL
XQG SURILWDEHOVWHQ .XQGHQ ™ YRW SXWHVUWHRFHQ IRNXV
.RQVHTXHQ] GDVV SRWHQ]LHO &\ LL\PLSXOHP IHYGHW 3. i RIWH RIMUHG 6
'XUFK H[SORUDWLYH )DOOVW X GLAWYHG IQHN\KHPUWH @1 ZIRRWG H € LE K H
GHU 5HVVRXUFHQDOORNDWLRQ XQWUb U ¥XEK\W JWRZL HWEIL HG B
GHU HUIROJUHLFKHQ 8PVHW]XQJR®MHYIHAK 3ADRMHNWH YHUDOQ

(PHUJHQFH RI /HDG ODUNHWYV LQ 'HYHORBQQWLRRQR®LWXH $3%D
6PDOO &DU 6HJPHQW LQ ,QGLD V $XWRPRELOH ,QGXVWU\
5DMQLVK 7LZDUL HLOQIJHUHLFKW

7KH LOQWHUQDWLRQDOL]DWLRQ RW UHVHRDVKLQBRGHDMWY® DRSPS QF
WKH HVWDEOLVKHG WUDMHFWRLR LRV KV &KPH T IUAD G(X Q R BH. DQ@\G L-D S
WR DFFHVV ODUJHO\ XQWDSSHG PNEMNWWDJH HY @ G DWIK®J DFFOULMD L
ODERU DFW DV D SXOO |IDFW RUWIFRRR P X 0 N&\Q DWR. RIYDVD® EG USSR 5
VR FDOOHG “HPHUJLQJ HFRQRPLHVEHWHWSHAL DDWO\&KQQBRRQW

GRFXPHQWHG E\ WKH SDWHQW G DGUF MWREURW KKNUHER @RPKD Q.LQ/
IURP LQWHUQDWLRQDOL]DWLRQRRIL) QRWBWURRELULFODWDR O\ R
PDUNHWV® KDYH EHHQ UHJDUGHG DU RE DNH\] DBVUILR® UR IR IL MKRHY D V
QDWLRQDO LQQRYDWLRQ V\VWHP\H®OGRHAHEH B QWW KIRKY R QY WDR HEH
SUHVHQFH RI GHPDQGLQJ FXVWRPHWUY HM IGNWD QOF 1D IDH) WILE DS QW W
RI SD\LQJ IRU H[SHQVLYH 5 ' HIQFHWWVKIWDLF¥ROQHEFHXRI OHDG PD
ZLGHO\ UHJDUGHG WR EH FRQFHQW\ UBNVYH® R Q H/EK 8 DHWFIRRQRWP L F D

7KH ULVH RI &KLQD DQG ,QGLD DV KRQERYRW MRHF PQREORPS RQ W H
TXHVWLRQV WKLV "FRQYHQW LR QWDXG ¥ MHGRIP® WRK B SSGIHW H QWK N H |
OHDG PDUNHWYV E\ LQYHVWLJDWXQGHDKHKKKUF RDQGL WLRIQW D OF
HPHUJH LQ D GHYHORSLQJ FRXQWUVYLQQ® &ERORIWBWRHW DG PABPHNHW
FODVVLF OHDG PDUNHW $Q H[WIHQWXIQGHOWWNHQWXR HHWW P EBZ \
ORJLF®° Rl OHDG PDUNHWV DV X QSRMH WKRGUWRIGDUY FKQ GD'W RVK D W
VLQFH WKH HDUO\ V ZKHQ W KO GHHZE (W UNHWW VWP IORIRRUA XS G D W |
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78++ | ,QVWLWXW [3%U THFKQRPRGDAHRPGW QQRYDWLRQV

GLITHUHQW FDVHV Rl SURG X®®RLYDWRYRIQVER QWR P IYXUDRXY LQGX V'
H[DPLQHG UHJDUGLQJ WKHLU LQQREDW LSROVWQWMBIGWRR \WDKDGN L C
FDQ EH JHQHUDWHG )LQDOO\ WHG SQ RKRR VQ WELHRSQWK DRICH W WW X G\ F
LQGXVWU\ LQ ,QGLD 7KLV FDMB RW X35V XLEY MWX LRQ FIDN EDAMVXGLHV |
PDMRU FDUPDNHUV DQG DXWR FRRSR@HQRUVWESOEKUSRNIRRI W
VXUYH\ Rl ,QGLD-V QDWLRQDO LQQRNGWLRWY K\VRMRFGXHWLED
LQWHUYLHZV LQ ,QGLD DQRWKHIUQ@RYPWLRQO WKHVMAFRIR UDGL D -
LQGXVWU\ ZDV FDUULHG RXW E\ FRYWBXFWHIDV ,QSEHGGRYDRQ VYV
DXWRPRELOH PDQXIDFWXUHU D QIGF RRQSEXFMHHG L Q\GLXQ/WEHWN BHUHD L
7KH VWXG\ UHYHDOHG WKDW X Q/G HH FHO R/DL@I FARMXW VWH\Q FID Q
PDUNHW SRWHQWLDO ,Q WKLW SOHUWHEBRPODW GDWHD ,QB8D0G PDUN}
LQQRYDWLRQV 6HYHUDO FDUPDMNMWUYOREDI® HKXWDHBUVRRGE FRVHV
,QGLD 7KH PRVW GRPLQDQW UHDRRELDDWLRQQR| WRZFEI WLEFLSD
PDUNHW DWWUDFWLYHQHVYV ZKLFX ARXYWH LFHDA HH HGW YWHRO RIKH VL
HQDEOLQJ VLJQLILFDQW HFRQRPLWR RLJKFBB8H FD\GIRBBR\QGFRPH L
FODVVLF OHDG PDUNHW DQG WELHWVHWK®RO BRUHFEDVAHIES RELOGRPHV W
DFFHVV WR JOREDO LQQRYDWLRQDYNWEZ ROHD\G PO EDMW RWIBFKQROF
WR SOD\ D VHFRQGDU\ UROH VLWQAFMY WKH GXSERRISE GVRREKIQWQ D
HTXDO IRRWLQJ DV IDU DV WHDB KB RRRRYEIF D Q HFED S(YEILQD MMKIRKI K D F
PDUNHW GRHV QRW QHFHVVDUL®RQEH QWEBV$ORFH FEHIYGOHRGWQJ F
LPSRUWDQFH RI "VRFLDO FDSLVWGDRO®REIOHNGIHKDRDBV HREGGGMR EH
GHYHORS LQQRYDWLRQV WKDW UHSXFH DVKHJGRMWDRWRERE QWK
GHYHORSLQJ FRXQWU\ OHDG P DV HRWU GIFHR\E Q@ @ HDIDZ DUD WWHIU L W
QHFHVVDULO\ DOZD\V EH WDUJHWRGQRQ@ LRW K HUF LGHY M DRLSAMU VR
FRQGLWLRQV 7KH VWXG\ FRQFORGHEXYLWKVVYPBODRPOWRRQW | D!
UHVHDUFK DQG SROLF\ PDNHUV

242 )RUVFKXQINEBWRIMHNWH

JRUVFKXQJVVFKZHUSXQNWH LP %HUHLFK *OREDO ,QQRYDWLRQ
'U 6WHSKDQ %XVH 5DMQLVK 7LZDUL

8QGHU WKH DXVSLFHV Rl WKH RYOREDOQ 56 QRFD MWK BQRMH FAX U U H (
WKH IROORZLQJ PDMRU UHVHDUFK DUHDYV

*OREDOL]DWLRQ RI 5 '

/IHDG ODUNHWYV

*UDVVURRW ,QQRYDWLRQV

7KH %RWWRP RI WKH 3\UDPLG %23

JUXJDO ,QQRYDWLRQV

(PHUJLQJ ODUNHW OXOWLQDWLRQDOV

2XU UHVHDUFK LQ WKHVH DUHD\HY M WH® ¥WXGQH E DARHBY WQ QW O\ X
LQVWLWXWH RIWHQ LQ FRRSHWEBWLR®GXVWK\SDFWGHPVDI DR RU
DJHQFLHV )RU IXUWKHU LQIRURDWERQ SQE8RVEWLRQW HAZ SURMHF
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78++ ! . QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

,Q WKH UHSRUWLQJ SHULRG IRDWRGZLDQ O/ WRKBESOIMNWHEH LQLW
'LUHNWLQYHVWLWLRQHQ LQGLVRKIODWBQWHUQHKPHQ LQ '"HXW
,QQRYDWLRQV IURP (PHUJLQJ 0D ONWMWVRI$Q KPS&DVHDR] $Q®L |
*OREDO 2SHQ ,QQRYDWLRQ DXVJHMHKPMWHM UG HXGHRKHU 8QW
,QGLHQ S$WWUDNWLYHU ,QYHXW B\QMWRHMMWKPOI®RUW [%U GHX
5' $FWLYLWLHV RI '$; OLVWHG (QWHUSULVHV LQ ,QGLD
(PHUJLQJ 3DWWHUQV RI *UDVVURRWY ,QQRYDWLRQV
%RWWRP RI WKH 3\UDPLG $ OHWOL.WODOWXVHI| $FDGHPLF

JRUVFKXQJVEHUHLFK 6LOYHU ODUNHW ,QQRYDWLRQ

7KH FXUUHQW VKLIW LQ GHPRJWRRKLER SIXDILWQURIDYG! LKQURRQ\ FR
WKH ZRUOG SUHVHQWY D PDMRU FRRPS®MDLUIHY WRQIR WHREQ R WQ WX
PDWWHU RI IDFW WKLV LV WQGKVI\RULBDFROWKHG QPREHRWRIDY ZHOO
HFRQRPLHV $FFRUGLQJ WR WKH HXPIXQ*BREWQO LWK HDWKDEIHV R |

DJHG RU ROGHU LV H[SHFWHG WRPLQPURQRVHQURP WR PL
,Q -DSDQ ! WKH PRVW VHYHUHOW KLUVHYKWHGH FIRX SWHE LFWH G
PLOOLRQ LQ 6LQFH WEBHVKUNQWUIQQISRYXODWLRQV KD

DWWHQWLRQ RI VFKRODUV SRDGWUWFLDAXR PDRYGH EK/QQHE VIFOH |
UHFRPPHQGDWLRQV RQ WKH LPSODRSERWLFED RIHWKERXOGBIRJU

ODKOEHUJ SUVNDZHW] *LOOHPWOMBD SXUNNMU 2JDZD *DXW
:DONHU 1DHJHOH $OWKRXIKRYMVEGIDVWFAIKS OURAVYBDYV EURX

PDQ\ TXHVWLRQV UHPDLQ XQDQVZHUMG EXRMWIHROA DGH\LIQD VWK
PDQDJHPHQW VWLOO QHHGV WR & \WRE@S OHK[HL P X D MW | VAKHDWMH © JD Q.
ZLOO KDYH RQ PDUNHWVY WHFKRRORDIEKMU D Q-G W\RW DRWW. H V

7KH 6LOYHU ODUNHW 3KHQRPHQRQ

2QH SDUWLFXODUO\ HVVHQWLDBQIEMS O RFED WR @ QWD/Q W KHJ RIPW K JR
"VLOYHU PDUNHW® WKH PDUNHWDGHI\P & B MW PHRW 1 \R W IORIWIN EHWR S C
ROGHU ,QFUHDVLQJ LQ QXPEHSRB® G DWKIDRIGI R4 L\® KHDWRW/IOHD VD P H
UHODWLYHO\ ZHOO RIlI WKLV PQUNHWHWYN JIPWQWDFOQ YEH DVIG S UF
VWLOO YHU\ XQGHUGHYHORSHG UQLWH WRR M B L GINR GDRAWH DIQIGDW W
WKH % & DV ZHOO DV WKH % % VRIFRWRIWD Q@] MWKIHR @R UINM ROURHR D JL
DGGLWLRQ WR WKHVH ZHDOWK\PHOKGWULOD WGV XAHXIWH \E KHL H U F
ROGHU SHRSOH ZKRVH ILQDQFLW @ HDWQ/G | EMR OO ML W XK DW DS .\
FRUSRUDWH UHVSRQVLELOLW'SRWHIHVRDIG URQJFRESDWLRQDOR V|
ERWWRP RI WKH S\UDPLG .RKOEDDKWOHWDG +DQJ :LWKRBQ WKLV 6Ll
SKHQRPHQRQ IRXU PDLQ VWUHDPV RIUNHW M D WRK FOYCHV IORI® GG LM
LQWHJUDWLRQ RI HOGHUO\ OHDG XVHUV

7KH 5ROH Rl -DSDQ DQG *HUPDQI| OMBRWHQWLDO /HDG 0DU

-DSDQ LV WKH PRVW VHYHUHO\ DGHFRVMG SKR X QWKL VE\D\QKHLW
DGYDQFHG LQ WHUPV RI SURGXFW GRIY HQREKPHIQW D QG XHMWR Y DU |
DOVR GHPDQGLQJ DJHG FXVWRPHUVHUB SIDRRHQIH WRHP S DQVWVWR |
FKDOOHQJH Rl WKH GHPRJUDSKLFW®DBRRLDQGXH H VIR SWRBY F!
VHUYLFH LQQRYDWLRQV %XLOGDRSDXSR® FRRARSHUDWDREBDKZLYK 7
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78++ | ,QVWLWXW [3%U 7THFKQRPRIDHAHRXQGW QQRYDWLRQV

YDOLGLW\ RI ILQGLQJV IURP WKHHLDSD®FVIHFPWURQWVR QG UNWPDQ\ L
$OVR ZLWK *HUPDQ GHPRJUDSKLAFWKWH. DUQORUONUHQHFWRG EWV OF
JOREDO LQQRYDWLRQ ZH DLP W\RRDWKKN\W WIKG PBEOHAWDBWIKAHRU\ ¢
WKH FDVHV RI ERWK *HUPDQ\ DQGROQWBIQOW. Q | WAKKH VIBHFELILFRSXODW
XQGHUVWDQG ZKLFK IDFWRUV NMXOWKLYE)LWHWKHE Z IOIHIKGI PBWRUHW ST

LOWHIJUDWLRQ RI HOGHUO| OWRDGSYWRHEUWV L QWR WKH LOQRYDWL
$Q RIWHQ GLVFXVVHG RSSRUWMNQGWUQV QWKIHG LXOFHDXW LLRQWRAH LQ Q|
$OWKRXJK WKH FRQFHSW RI /HDGQ8VHSYHDV GRIQLOHSSHE® YR KD
SURYHQ DQG WHVWHG LQ VHYHQDOLYSHXIGLHY 1BHUNGVDWW /¥¥RK M H
+HOPLQHQ LWV DSSOLFDELOLMYU DWXHPI®VYVXBDUYLMWMHHFWLRQ |
HOGHUO\ OHDG XVHUV LV VWLOO LQ LWV LQIDQF\

251 /DXIHQGH 'LVVHUWDWLRQVSURMHNWH

/HDG 0DUNHWYDMHEGI HQQRYDWILRQW
1LOV /HYVHQ ODXIHQG

=DKOUHLFKH 6WDDWHQ HUOHEHQ BSBHQFKPIDPVNEGBE Q GHLP K QW H |
GXUFK HLQH 9HU!QGHUXQJ GHUYSOWHUX QW UNNWQQ]HQFE DY Wo H VW
VWHLIJW GHU $QWHLO 'OWHUHU OH@WNHKUXRJID Q% BIHUGHBY DMWE B Y
JHVHOOVFKDIWOLFKHQ +HUDXV IR UWGHU KOKBIQW YR ESHHVRQ @OWHAK H L
'OWHUHU OHQVFKHQ XQG GHU 9HU}LGIWVERE HUOWMUINWIZW LLIN Q QHQ
'LHQVWOHLVWXQJVLQQRYDWLRQHQ %BIQEHE UFRMWAIHH GASLVHOH @ O W H U
(QWZLFNOXQJHQ LVW HQRUP XQG$RPWDYW EBGVSREOUZWLWMKLOI
VSH]LHOOH )LQDQ]J]SURGXNWH I#HQ Bo®I\WW WHD VF IGHY HQLBIQIDIEK ! QI L J|
'HU )RNXV GHU 'LVVHUWDWLRQ ORLHNW I X ¥ G HPO WKH-HPDV SHIMW LV F K H
'DV /HLWPDUNWNRQ]JHSW ZXUGH YRNHBWZPD | }DKQHIK HRWZLDULDQ
VHLQHQ OLWDUEHLWHUQ (V NRQQWMQORBMPHNURQHEABUKIKQLJIGIBIVYH Q
'LIIXVLRQVHUIROJ HUJLHOHQ N, Q® QG HWR ISHIRYG XN\WVBHIRILVFKHQ
HUIROJUHLFK ZDUHQ 'LHVHU /HUWPDUNWHQYYHLWKSEWF KEXBHAK
ODUNWEHGLQJXQJHQ LQVEHVRQGHWHRUGBRFKIZLBIHVHLWEDN )DMKK
'XUFKOHEHQ JHVHOOVFKDIWOLFKHW L7Q) HDQQEWMH UGIQH / MQGEKUDS HEH Q|
EUHFKHQ (V NRQQWH JHJHLIJW ZHWGH@V GDVIVOYRHLHXFBUNWG JH
,QQRYDWLRQHQ GLH LP /HLWP DENMQ LKW DO NWONKUODQUWQIG H
/'TQGHUQ XUVSU%QJOLFK YRQ GHQ .RIQQXPHBMHEHE MY RILIQYYWYH U ¢
NRQQWHQ ,QVRIHUQ LVW I1%U LQQRYQWQHQGHE I8Q W/HIL QHKENWY H
*3%WHUNDWHIRULH YRQ KRKHP ZLUWVFKDIWOLFKHP ,QWHUHVVH
(LQH ZHVHQWOLFKH )UDJH LP G5DKPHQW GEHLV SIVAOMPAMD WH R QRE
DOWHUVVSH]LILVFKHQ ,QQRYDWLRBHQIUHX M W]'QLIFKYIORQBEUR]H
JHLWOLFKHQ 9HU] ,JHUXQJ J]ZLVFKKIFIOHUPIUNWHQ XO8FHLDW ZHUGH
"HLWHUKLQ ZLUG XQWHUVXFKW RE LRQBOKPHIRGGNMW  KHY
'"LHQVWOHLVWXQJVNDWHJIJRULHQ UGBV SHGHW RKEHH U BRNMD W DROHD X
HLQJLJHU RGHU PHKUHUH /HLWP{ONMKH JHDLW WEBVYHRUBGFKRQBVLQ\
JUDJH LQZLHIHUQ GLH /HLWPDUNWWRB RULLHY VISP ] 1% HURKLHF®  GOHD

7\ WLINHLWVEHULFKW



78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

JUXQGV!W]OLFK DQZHQGEDU LVWUHRGMILREOKYD FEHGD UHLMWBW !
GLH BWUXNWXU )!KLINHLWHQ ¥BGVHEIQU WM B KOD WOWRMKH® Q®IW PIH U
GDVV DQGHUVDUWLJH O0DUNWEH G LHLIXHR HND ¥ RUIOLAKIH@ OOHQ Q)
JHLWPDUNWWKHRULH

8VHU ,QQRYDWRUV WU (AW I0PDH® BWXGE\ DPRQJI &DPSILQI 7RXU
.RQVWDQWLQ :HOOQHU ODXIHQG

7KH GHPRJUDSKLF FKDQJH LV D JQWEDGUDKHWRFHQROFVEXDUH H'
LQ :HVWHUQ FRXQWULHV $ ORRWNP D@\ WKRZVLWKDWLWRHRD ¥H V'
DOUHDG\ FKDQJHG VLJQLILFD QW WIKIRPWUHQYR IMFOEDFRQWLQXH
RI DOO *HUPDQ SHRSOH ZHWUH DERFSDWKB W/FH R LQ
H[SHFWHG LQ YHGHUDO 6WDWKNVWLVDD QUIRFBWLF VKLIW Z
KDV QRW VHHQ EHIRUH DQG W K®W HA RD & OFHJQHIHW HIR IV LFIROALR X W L |
WKH ZRUOG DV D ZKROH
7KH DSSURDFK Rl WKH 6LOYHU OPDWHW EHFPXYW DWWUREDWL]D
ROG® HYRNHV D UHIOH[ RI GHQ R)/W DLQG IGYH.IG QIO VZ LMRK/MD PHR SOt
WKHPVHOYHV DV EHLQJ SDUW RKRXJ KR OEHRUGLH J WRRX SV KIHQW FK L
WKH\ GHILQLWHO\ DUH D PHPEKU RI LW +XEOH\ +XOWVF
7KH DLP RI WKLV GLVVHUWDWLRQ S®RRMHWDRMG L2ZK\WHROGBDO\]HEHI
LQQRYDWRUV DQG ZKHWKHU WHKGIFHV DARP YD UGG WR QRXQUHH W QQ
KDYH DOUHDG\ EHHQ VWXGLHG FRPSUHKHQVLYHO\
7KH ILUVW UHVHDUFK REMHFWLKH M\ KWW HQRAUHH DEHD & K DZLDWFRV AW
LQQRYDWRUV LQ WKH 6LOYHU ODH NVHRV Z KIKFHK CHRV H @ VWV K VIHQD DQ Q
6LOYHU ODUNHW VHJPHQW H[LVW HWGURRZXWKUY \ LBIQJKY\D VER UV
VHIPHQWY ,I WKHVH 6LOYHU 0DRZ W | DHMIHLRQ WQ BKRDLYDIMFRAUH/U VKW L
GHWHUPLQDQWY IRU WKHLU LQKQHRYZWXTB BDHKIYMRR BEHLD®S UR
PDQDJHG DFFRUGLQJO\ 7KH UHVHDRERKNDIRAO WRIB @IQBH[EHULH
E\ HOGHUO\ XVHU LQQRYDWRUWRQE ZRL6E K HRAML WKW LUIRIDHY V
SHVXOWLQJ IURP WKH VSHFLILF RIHW&NM B QG HWHONX ILMWH R M CDNVW X P H
ROGHU XVHU LQQRYDWRUV KDYW VBEKDI® UWRAWJIHKDROQ AW H B XWWW MF
UHVXOWLQJ XVHU LQQRYDWLR@OGKIDMH [ &GHKHYVOHFHXVXD/\ |
TXDOLW\ DUH OHVV WHFK VDYDXOQJB QX&RSEL\D D EMKOY MRRJVFKRU W
VRXUFHV Rl LQIRUPDWLRQ 6RUBHVXOWLTDKHUHYRDHWFR TXHVWLR
XVHU LQQRYDWLRQV E\ WKH VS®EILEB QN E8\JERIXISYHDUW IWIRIP HDF
KRZ
JURP WKH ILQGLQJV UHFRPPHQGUWLKRODO IEH BB QX VYMHON XRHKRZ
HOGHUO\ XVHU LQQRYDWRUV LQWRDQBZKRZRE RFM LGH Y 8 0 REPH\D |
DUH DW WKH IRUHIURQW RI WKH JURZLQJ 6LOYHU ODUNHW
%DVHG RQ D FRPSUHKHQVLYH OLKWHUDWDIQE UXNYWIRQMVHDUWHF L
K\SRWKHVHV GHULYHG $IWHU WKDW DR TROQMOHV DWW GY B DBW ¥ GE
DPRQJ XVHUV RI &DPSLQJ DQG &DUDD\D TRIQEIX PWHIGVYRWKHY W R
XVDEOH UHVSRQVHV 7KH ILHOG RQF WRRXUOLN VY GZ B B UDKRD/GIQ® EHF
JURXS LV FKDUDFWHUL]HG E\ D F\WMSR® VRIQINMDAV DY BURXS W HZ K
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78++ ! . QVWLWXW 1%U 7THFKQRPRIDHHROGW QQRYDWLRQV

VKDUHG KREE\ DFWLYHO\ DQG HTIXGWDHON Q% ARMSDURXRQY RV WKH
SRVVLEOH $GGLWLRQDOO\ WRWILRGLY DG OIE XVEDY DD GIPLQY R (
DQG WKHUHIRUH KDYH D KLJK L QMMHLORRUM GRWR IOPPAIQRHIMV | BIQ GV K H L
7KH YHKLFOHVY DQG HTXLSPHQW DKUIHW QRY\H @V R\RK i RPFS\® H[RVAR D\U H Q \
SHUIRUP PRGLILFDWLRQV RU GHYHOBWHQMNEZYISURRBRFEXNYLF D WHR C
FRPPXQLW\ PHPEHUV RQ DQG RIU®PIDWH. RIR\D/QHU VGWRHHLPOKD QJH
IURP D ZLGH DUUD\ RI GLIIHUH®WSEKIUWEWW DIWWHAVIWKH DIQIR UH H[SH

252 )RUVFKXQJVSURMHNWH

,QQRYDWLRQ DQG 3URGXFW '"HYHORSPHQW I|nno (VA
B3URI 'U RHF SXEO &RUQHOLXMV¥WUDWYDWWKMHRI 'U &K
B3URI 'U KDELO ODWWKLDV OHSHQJGHRI 'U &KULVWLDQ

'LH ]JXQHKPHQGH $OWHUXQJ GHU ¥ N ¥ LO\N HIJKQH QZ EBI® EEDHRKHL. MW ' H ¢
GLH (QWZLFNOXQJ DOWHUVJHUHRKWIQU' BXYW & KK OMHQBQGREHKULYQ FG H (
,Q -DSDQ VWHOOW VLFK GLH 6LWXW®WLIRRX 05Q G H UG G\DW U L. HUF K R (
LQWHQVLY PLW GHQ %HG%UIQLVVBQHUWLHYHU ZOFKN HDXE HQ @RIYG H U
EHUHLWY HLQH )%OOH YRQ 3URGMNWK Q X GG @ DN \H HQJ R 0% K UW
'LHVHV JRUVFKXQJVYRUKDEHQ EHQDYNWDXVFR UGHUXD PHE YXCGHG &KD
GHU ZDFKVHQGH ODUNW !OWHUH W VRQMX¥P HQ WHIQNVNMFK GRE G X® G -D
EULQJW $XVJHKHQG YRQ GHQ EHVR@EBHURQWKRGRWIRQYVXRSE ZH
,QVWLWXWH GHU 78++ LQ GHQ NRPPHVIRQ GHWHKHLVDHOQ HGH G L 8il
,QQRYDWLRQVSUR]JHVVHV [1%U GLHVHW ODUNWYMHIEGXQW %RBU

. RQJHSWHQWZLFNOXQJ ELV KLQ ]JXHGHWXFIQHOHUPBPHINWXQE K®WP S
JRUVFKXQJVPHWKRGHQ PLW FRPS>XQNKBIH B WIHQ VWHRE BBLLE XHODW L RX (
VLFK GLH JUXQGV!W]OLFKH )UDJBSBE HXQWVEKOWZE LX\QHG 9-R UUH LW
(QWZLFNOXQJ YRQ 7HFKQRORJLH Y SH) GH 0YQ R% D WO RGIWG @H GV FKH
ZXUGHQ HLQQHKPHQ ZHUGHQ 'D]X WRWXWYVXPK\EHXRYEHUHQ\G
'"HXWVFKODQGV XQG -DSDQV DOV WRW HRIL BDOWH UMIBIE HFKWWHH , Q Q
GLHVHP 3URMHNW ZLUG ]XGHP HLQ@RN.\RRSHUIDMWLRYHPRW 7GIHFRQR O F
-DSDQ GDV DXI GHP *HELHW «, Q@R DXWLIRHIQIR UV L QHIBWHU DXV IHI

'LH %HDQWZRUWXQJ GHU IRUPXOLMHUWH® LFRUW F&IXH J ¥ EWHMHILNDX Q.
VWUDWHJILVFKHU XQG VWUXNW QUHOUDMKF K \W S QL KIDMN\R B HIG: WG HKIX W
-DSDQ DX| SROLWLVFKHU %UD QF KEH® HX QmBV 8 QUARHVLHNHAKYPRIK/D € H Q
JLOQDQ]LHUXQJ GHU YRUVFKXQJV XQIG+DLPENXIQIVIFK B | WOWMVAKMW W1 HEHQ
 QVWLWXW VLQG IROJHQGH ZH W HWPH3(LROMH R WWEHQW H QOG BIW 78

L QVWLWXW 1%U ODUNHWLQJ XQG ,QQRYDWLRQ

JHLWHU 3URI 'U &KULVWLDQ /%WKMH

L QVWLWXW 1%U &RQWUROOLQJ XQG 5HFKQXQJVZHVHQ

JHLWHU 3URI 'U ODWWKLDV OH\HU

L QVWLWXW 1%U 3HUVRQDOZLUWNRKDIW XQG $SUEHLWVRUJDQLV
JHLWHU 3URI 'U &KULVWLDQ 0 5LQJOH

7\ WLINHLWVEHULFKW



78++ ! . QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

‘HLWHUH DERWMVHREBRVVVQLBIWDWHRONVEBWYWRMANXNSUHR MHN W

/HYHUDJLQJ 3D W H Q\VEVZ)RSIE\L BHBUDW S HH WL Y HH
‘U 'RPLQLF GH 9ULHV DEJHVFKORVVHQ

3DWHQWH VWHOOWHQ KHXWH HLEWHQ NOW R H Q WO LBRIVIAIQU GINKVIP El)Z Bl X
LOQWHQVLYHQ %UDQFKHQ GDU =XV DHPPHD PHY DHIUPH UHQV Z A P DA
3DWHQWSRUWIROLHQ RIWPDOV CHIGRHINVQS B MM U ' H MPOH G K HHU S/GIW HYL
BQWHUQHKPHQ DXV :!KUHQG GLH %HRKHX VHXIQW KRG IDHAUHIDW M Z H L
VLQG VWHOOW GLH TXDQWLWDW LRBIQ %HZWH W HNX.QUH G WHAVH X Q € U]
OHWKRGHQ LQ GHU 3UD[LV MHGRFKUHLQHJYRZVU\WXREOHRQ GBI
EHVFKU!QNW VLFK RIWPDOV DXIJA®DXOQ® DAMLUYDHW H.IL WKV X B X U \
ZLUG JDU QLFKW YRUJHQRPPHQ 'DIGHDW VZMLG KD G HHIQ RIPNPM QV F K H
3DWHQWSRUWIROLHQ QXU L Q G UWHHNKW HXG L@ID QX V HLUX G H @ 1BHYG\H U \
VLH QHEHQ ODUNHQUHFKWHQ XQG &REDUWHMWMWHQ]X L BMDW H
9HUP JHQVZHUWHQ JHK UHQ OLWJHHQHFKH®HEEWKOUWMIBQZXBEDRQ G|
XQWHUVXFKW LQ ZLHZHLW 3DWHOW®V]XQDHIMHURE Q BMNHUDIH (
ZHOFKH )DNWRUHQ GLHVEH]%JOLFWHIDEMW 8RWOM UBKPOOQVLFK
(LQOHLWHQG VWHOOW GLH 'LVVHGWOMWYRQ] [XROF BDW HRWHH & R K
BQWHUQHKPHQ HLQHUVHLWYV XQG GUNQJISUGEWPE H K B UMHW F
B8QWHUQHKPHQVILQDQ]JLHUXQJ DQGMWUHUWMWHL®/MHVEDU 8RQY @/ L BRLL.
JRUVFKXQJVIUDJHQ KHU +LHUDXIFEKIWW. HUMWQEL2HUGRQ EHMWHK F
DXVI%KUOLFK GLH (LJHQVFKDIW HGF KR \BDWH @ WE DX BIOW H:\W U XQ
BFKULWW $VSHNWH XQG 0 ,JOLFIOMHWIZMBGC XIQU LP QBI®|DR HO OFHY F K
GDUDXI| DXIEDXHQGHQ HPSLULVFKHQ W HALG |6 HYR U E[ISIHW WH Q GQ \
JUDJHQNDWDORJ 1%U HLQH VFK QWW O QFKH® HCH HIDW X DENHROQV 8 P LW
XQG $QJDEHQ YRQ SQWHUQHKPHQ ®KY %XMQFKKHOD @& HIPXW 3
ODVFKLQHQEDX XQG (OHNWURWHFKQLNR®EIIBDWE QN HIH UIZHQ G
B8QWHUQHKPHQVILQDQ]JLHUXQJ HUKREWQ GZ)XU G4HJ U D DXQ 5 HX/LXUDGN
GHVNULSWLY LP '"HWDLO GDUJHMW BRI VWY GP LY WHH.QH M 1} DHHIUW) D
HLQHP PXOWLQRPLDOHQ ORJLVWLVF®EQ\VEHIWHVVLRQ\6RRG O
5HJUHVVLRQVPRGHOOV GLHQHQ VFKOWHHYVAWKP DM HQ X'HRGIILH
+\SRWKHVHQ %EHU GLH 9HUZHQGXB8U Q/HR® BOWHHIDWHKP HROW IHQWD Q'
GHU 3HUVSHNWLYH YRQ 8QWHUQHKPHQ

'LH (UJHEQLVVH GHU 8QWHUVXFKKONHBIQMH Y VGIH %W B H O O& K D) WDHN
3DWHQWHQ GLH I1%U HLQH ILQWIQYGH VR H LHX W PHQJI VEDMKAMEK O L FK H
1XW]XQJVUDWHQ XQG %EHU )DNWHRQ H®LHG EH ] %240 LFERWHUFEMKP
DQGHUHP ZLUG LP GHVNULSWLYHY GIWHQDWKRAHQ BMNU HUMWFKRQRC
%UDQFKHQ LKUHQ 3DWHQWSRUW IEGLREVWRKH ¥R HQ WIHQHRI W H G
0Dj EHUHLW VLQG XQG ,QWHUHVYBQXRDHEGQ ] LGXM]HQUWBWLV ! FK C
GDVV 3DWHQWH EHUHLWVY LQ HLQHPLQBHEMYRFEGHOUHFKHQ RPID
JLQDQJLHUXQJVLQVWUXPHQWHQ UG KRG NDBELONDSLWDQ]JLKQEQJ JF
,QVJHVDPW GHXWHW GLH $XVZHURWR ¥ BHUWU DWHK® QH & R K K UV UX
YRQ 3DWHQWHQ QXU DXI HLQHQ EHH/HRIWANL HURQIXKYQDXALW
5HJUHVVLRQVPRGHOOV ZLUG DXjH®QGHHO OH]HLRWLY BV R QN IDPIN W
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78++ | ,QVWLWXW [3%U 7THFKQRPRIDHAHRXQGW QQRYDWLRQV

‘DKUVFKHLQOLFKNHLW RE 8QWH WQH KD EW B ENKLF KAWHLUD HQ )L
KHUDQ ]X JLHKHQ RGHU QLFKW QZ DE HHUL @HHW WO DEKL XQWHH U L Q
DXV%EHQ $OV ZHVHQWOLFKH % DK UEHHQ JNUHZ HA N EHIQU W EDKJ NGH.L W
7UDQVDNWLRQVNRVWHQ YRQ 3DWHQWHHL QEREDNQOFLBON XUNRKREL
ZHUGHQ $QGHUH %DUULHUHQ ZLH ®LID WHQIHD FO&H UHBIQ EGHHW U 5
XQWHUQHKPHQVLQWHUQH %DUULHUM® RGE8GHWHSHKWHD WHR QNG H
VLIJQLILNDQWHQ (LQIOXVV DX| GULRjHKXWIRQAIXVDVDKQ GIRIQ:DKUVFKI
HLQHU 1XW]XQJ YRQ 3DWHQWHQ XU HYZHUH® VLB Q MLIHIX
NRQWH[WEH]JRJHQHQ 8PVW!QGH ZLHNGLMW %QBQBKHQ BQM KUWQLHK P H
VRZLH 3DWHQWSRUWIROLR &K D U®NW HIHWKN ONIQ L\Q GENY RMVEHQW S R
]XP *HVDPWZHUW GHV 8QWHUQHKP HRYI PEKLVIMVDXH @ VW ! D KV WHKH L Q C
B8QWHUQHKPHQ 3DWHQW ]XU H[WHUBHRQ J8 QWHIZGIIGAHHD VRIGHILQ ]
$XVIJHKHQG YRQ GHQ 5HVXOWDWH® {GH G LS WHENXWKRQW YFEKOILN [
3ROLWLN XQG :LUWVFKDIW XQG RKXIQV B WDBEH EWXIQQIR Q )RUV

0DQDJLQJ 7THFKQRORJ\ 0D UNZIIND ZR3E-QA BREAL)RBEY LW IDW/H |, @ QR Y IDW
‘U JUDQN 7LHW]H DEJHVFKORVVHQ

)LUPV KDYH ZLGHO\ UHDOL]HG WWH RLP SRKMDMHQ BH FRIQMQ BRYDHW (
IRUFH ILUPV WR FRQWLQXR XV ®G\UDWLRY DWKH LH JL QE) ROFADFAMIOR Q VS H H
LQFUHDVLQJO\ FRPSOH[ WHFKQLPD 8 | B/HRG X FAX P X DO @R Y BIWSLIRRF H V V
GLVFUHWH LQQRYDWLRQ WKDW EGPEHQDWQARMD RHTLDQWHYQWHE
WHFKQRORJLHV ZLWK H[WHUQDOIWUJPIVFIGEUHOVRQH®\ +tOQRNDWH R
DQG H[SORLWLQJ WHFKQRORJLHVR R XWKHL G QN KIHJ FE RRX® GADKUH. HR/D U
WHFKQRORJLHV DQG LGHDV 017, XWR/ ARO[I5PL]HQ WA BHQOMW 7K.
WUDQVDFWLRQ PDQDJHPHQW WR DRIRRUW WH¥FEBRWRYHOV WWR
LQFUHDVLQJO\ LPSRUWDQW +RZAMWLIHIO BDRBKREVWREVWDE®GW FOH
HJ WKURXJK KLJK WUDQVDFWLRQ FRVYIW LRHE FKDOOWQQH IRU IL
LQWR WHFKQRORJ\ WUDQVDFWLRYWDWURYS HRN RWHIQ\F RFSHH QW K DD
FKDOOHQJH WHFKQRORJ\ PDUNHKD YLK WMDRHEH G UNRVH QW WU WK H
RUJDQL]DWLRQDO LQQRYDWLRQ DQOWMKBWQEUHLWGEHYB®WS XMW DRED
WUDQVDFWLRQ PRGHOV HJ WHEGDRWRDWH WKHWHLIRIQOM HYR/ IPUHDW
$PRQJ WKRVH YDULRXV QRYHO WILAKQWDMB\WVREG WIRREH OMJ PIR K Y H W
EHVW VXLWDEOH PRGHO ZLWK WKHRBRVRAY HD QR QEFEOWWW X B'W XD F
ILUPV QHHG WR XQGHUVWDQG MRZHWKHUFDWEHWWHUWLQL]HO,V UH
WUDQVDFWLRQ PRGHOV WKH\ RIIHU

JRFXVLQJ RQ WHFKQRORJ\ DXFW L@V DRMVRRE BRGWQF O W QH
TXHVWLRQ RI WEDQ VWRBYLRQV KHOS WR RYHUFROHHRAK AN R/ ONKMHV D |
PXOWLIDULRXV QDWXUH Rl WKR® JHQGEHQ® LUHNG DVEFK TXHNWLF UH
RI SDUWLFXODU UHOHYDQFH WKWRXUBOZBDNWLRSEEDAQWK RDQGXSHU!
DLPHG WR GHYHORS DQ XQGHUVWDQ®I\Q IRRI WK R DNV FBMVRUP R G H
HPSOR\HG WKH FKRLFH IUDPHZRUNKURVY URRM UQRK FBIH @ DW KR QD C
WUDQVDFWLRQ FRVW WKHRU\PH@RUNG HW VER| FOISFSHD QWRKH VVIDD\ WR |
WKH 7*6 RI WHFKQRORJ\ DXFWLRG@WVWKLIRQ I LYV VEHVUHVIHDUIFKH LQ QT
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78++ ! . QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

RI DQDO\VLV EHLQJ WKH WUD DB ®WNRRQWLKM RPWQ H HAMMDKI KU DX L C
IURP WKDW ILUVW HQTXLU\ LQ WLYHTRBPQWHDO ,DGE Y FORSHIIE
GHWHUPLQDQWY IRU WKH FKRLPH B LD WHODNOVE® FMWHFE Q'R O RWIHHF
ZLWK WKH XQLW RI DQDO\VLV EM LRI HDHAGH RW HIEX FM ER Q RQ.R J L

,Q RUGHU WR DGGUHVV ERWK UPRISBGFEB VMAXWQRQUO ,«BMOM LP
UHVHDUFK VWUDWHJ\ FRPSULVHG LWVZRNERR SOUHP NV BUHV TR B G L
UHVHDUFK TXHVWLRQ FRPSOHPHQWWGGE\WRQ B GTGXUIHIW L W R M/ LWHHF
TXHVWLRQ %RWK SUH VWXGLH\RDR® OIRZGDIH UG GKEQG XY FHWBISS D V
VWXGLHV FRPELQLQJ D TXDOLWPBWXYH XML QNS X B F HXMMWKWW K
WUDQVDFWLRQ RFfSHULWWRBY 7KH DSSURDFK WR HOBUGRKH VX HW WH
EXLOGY RQ WKH UHVXOWV RI BRWK DG VR XFERLGI. U PD VBLHYGX B D W
WHFKQRORJLHV IURP VL[ WHFKQWRB & JX\DLDQFWIL@ I H © WiH DEDQ B'W D W
LQFOXGLQJ PXOWLYDULDWH ORJUMMLFDOLDPQ\G \OFEMO EQH MR 2 L
DQDO\WHY 7KH DQDO\WLFDO PRGWOYDHRBSERHW ZRDEOHYHDVE BIW X V
LQGHSHQGHQW YDULDEOHV WHFHKQROR QWD QA FRPFRWD H TLVD\O VD
SHUFHSWLRQ DQG WKUHH FRQWRKRO FHD UILLDFEDIHR/Q WM FEBB OKDW H
0\ UHVXOWV VKRZ WKDW W HF K Q R\IREI® HD OFWQ R QN OD @/SHDIW /KW L R
IRU WHFKQRORJLHV ZLWK PRGHLUYDRRXVPD KXW U Bl OXGIR/L WH S UMD U
WKH 017, 7KRVH WHFKQRORJLHV H® G KD UWOE EH YWD D GODNWL F
EDUJDLQLQJ QHJRWLDWLRQV FRPPRIQO WUKDQ\NIFFVWHIRIQ HFR EWK  +R
VWDQGDUGL]HG 7*6 Rl WHFKQROWRA\ WXHWSRQNVHSWRXDW L FEMRIDOLF
IHHV LPSRVHV FRQVWUDLQWYV HR\Q VKK DKV YACDAX B QVK R K ERIOW ULD Q V
YLD FRVWO\ EDUJDLQLQJ QHJRWRD WL QY KWWK DGH JUMHR RO OIGRIZ L
LGLRV\QFUDWLF FRQWUDFW GHVLHQDJBIQG KMKX¥6 UHY MWEXH LQMN
WHFKQRORJ\ DXFWLRQV VKRXOG MRW ERUFRQDQEBBWGRKWH RH Ul
WHFKQRORJLHYVY WKDW QHHG DGR ¥QRGDHD FRPSQ WIRHUQ RILY D FLI\H
UHODWHG LQWHOOHFWXDO SURSRW W\DDWHWW N [ FEOOW® JHDMWRKIHW HORK
EH VLPSO\ WUDQVDFWHG ZLWKRRW®SWKH WRA\DOG WARVE KHRWY. D W H
7KH UHVXOWV Rl WKH VWXG\ VIKRMOGN XWERRWW ILQFWQWQDRYHIW V
LQYHQWRUV WKURXJK D EHWW HFW XRGEG ISURWBQOGHY L @1 JWQB QDO
DXFWLRQV LQ SDUWLFXODU KRK QG \DXDMRVVRISWRKUW VW,XGD YG SC
ILUPV WR RSWLPL]H WKH GHVLJQ XRJ WKHHFKPRRIR JW K FMAVK@W V R
VXSSRUW LQQRYDWLRQ DQG L QRDHNHQINFIKIDD GHIRSIDULW Y SR G HBW
IXUWKHU GHYHORS WKH 017,

"HLWHUH )RUVFKXQJVSURMHNWH

ORELOH &RPPHUFH
‘U 6WHSKDQ %XVH 5DMQLVK 7LZDUL

=LHO GLHVHV 3URMHNWHV LVW HWHQWEKFRNRODKRILHQ X O GU%HHN F
&RPPHUFH ]X EHREDFKWHQ ]X DQDO\DDRBOKDJXQBSIBROODEYH
B8QWHUQHKPHQ GLHVHU XQG DQGHUHBB]XE8HEZW®EGW HMU L% WDIQLFX H DF
GHV )RUVFKXQJVSURMHNWHY 3HUWPPHNWHYHQ GHKW \OREQLDEG & |

7T\ WLINHLWVEHULFKW



78++ ! . QVWLWXW 1%U 7THFKQRPRIDHHROGW QQRYDWLRQV

.RRSHUDWLRQ ]JZLVFKHQ 7,0 XQG GH{R HKF D®RU J,I)QV HUBDMMAR QD O H"
GHU 8QLYHUVLW!W +DPEXUJ GXUWAK 3N BOKWDW W XRIGHQ oL \GLHHWIHP % H
VLFK XQWHU ZZZ PRELOH SURVSHBEWW GRBP [VRWKBEQHY EDQNLQ

'LH )RUVFKXQJ JHVFKLHKW LQ .RRSHRFOSMLRDQVLRQW S6 UVWHUH/UH®

3UD[LVEH]XJ ]X JHZ!KUOHLVWHQ RQHAD LIOPGE HOQ WH F,KQ IRXIPBWU 3UR
KWWS ZZZ PRELOH SURVSHFWV FRP

Q YHU ITHQWOLFKWH XQVHAUW GHPLMXWH 6 DR BMWOXGC D QNLQJI T
FXUUHQW GHYHORSPHQWYV DQG SURMBERWV/D QUQNL WRUWWXGH W ] X Q!
XQWHUVXFKHQ ZLU VHLW +HUEVWELOH G6PHNALQ Z LIH) VHKKV U FKOD Q
XQG QDFKIUDJHVHLWLJ LQ GHU EHZV]IVHHLQV HHINHD@W ZY A N HDGAH KYW 'L
HLQHQ DXI *UXQGODJH GHU $QDO\VFHKHYHUY®®GHWWBHYVHWHEK
5DKPHQEHGLQJXQJHQ ]XP DQGHUHQHPBWWHNGEGKHUJ BQ BVKHQLIHAK X Q
SQWHUQHKPHQVDQJHERWH XQG GHYQILX3WJHH YHHUMAXHW € B ® G HIVQ % X
QHEHQ GHQ QHXHVWHQ HPSLULVFKGQXQIHERIIKHDX @XFE @ DI H U G
.UHGLWLQVWLWXWH ORELOH %DQNO@JL DDYD % AUDXW HQW BIW @ Bl lUH

YRQ :HWWEHZHUEVYRUWHLOHQ HLQVHW]HQ N_QQHQ

'LVVHQVFKDIWOLFKH .RQIHUHQ]HQ

281 7,(7DIXQJI

$P XQG BHSWHPEHU IDQ G M) & UGDH.F K7 8/ DGALWMILQGHQGH -DK

.RPPLVVLRQ 7HFKQRORJLH ,QQRYDWRRQ XQG G(@wvmmmmmw
+RFKVFKXOOHKUHU 1%U %HW U LR ZV VanhiE 9

*HPHLQVDP PLW GHQ NR DXVULFK QV

1%U ,QQRYDWLRQVPDUNHWLQJ XQUWINWW | &K
/%WKMH NRQQWH XQVHU ,QVWLWKW r f§ QHKP
'"HXWVFKODQG XQG GHP EHQDFKEDUW HI iHQ
3DSHU 6HVVLRQV PLW EHJXWDFKWH IWOLFKH
%HLWU!JHQ XQG 30HQDUVLW]XQ) WKH $U

IRUWUIJHQ ZXUGHQ QHXHVWH 7,( YRWVW9HUOHLKXQJ GHV -%WHQUdKVFKLOG
XQG GLVNXWLHUW ,QKDOWOLFK WDuQ\PbQ -DULQ +RLVO 0DUF *UqypQV

GXUFK .XU]JYRUVWHOOXQJHQ YRQ /HRULUURTYUWLKGH: 7D%§§bF|«
OLWJOLHGHU GHU 7,( .RPPLVVLRQ JWVWHRZIQHVGUWD FEKIXKK¥%ERNRVKRS
OHQWRULQJDNWLYLW!WHQ 'LH 7D JXXQUMBDHK V$HEH QGED QF XY WIWH OD
+DPEXUJHU $X{HQDOVWHU ZXUGHQ WIRAK GHF K HKO Q OKRHRMWLR QV

JHQXW]W

7\ WLINHLWVEHULFKW



78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

282 ,63,0

$Q GHU 78 +DPEXUJ +DUEXUJ IDQG YRRSLH ::,, -%6QL0 .RQIHUH
,QWHUQDWLRQDO 6RFLHW\ IRUOBQRUHPHERWYD W QW RY DIXLRGH U
RUJDQLVLHUWHQ XQG YRQ XQVHJHPR@WWHW®YXW DX MFAXGWHDD & WH
LQWHUQDWLRQDOH )DFKOHXWH H X\Q GL 0\ WRACAKWDR W J D, Q IGKDAWLLRQ |
(QWZLFNOXQJHQ XQG (UNHQOQOWQLVVH DXHFKEHRORIHELHWQ
,QQRYDWLRQVPDQDJHPHQWY DXV 'HDU7KIBRMQYDEQDHELDXQNW &
,QQRYDWLRQ ODQDJHPHQW &KDOOHQJIHV™

$XI GHU GUHLW!JLJHQ .RQIHUHQD KM UQE R KDHWH UH I [5HH BWH Q] %E
(UNHQQWQLVVH DXV GHU ,QQRY DEMLLR/GY HRAMZHKDAVQI 0 B B QKXLVH ODAJ O \
1HZ %XVLQHVV 'HYHORSPHQW ,Q QHRLYDHVL RIQ\ ERIW H WIRFMW BRI P L'
+(YHU\RQH LQQRYDWHY HYHU\GDUDWR S8 HFRGHHDVR Q Q FRHPGIMER D W
GHQ KRFKNDU!WLJHQ 5HIHUHQWHQ EMK WWHHDXRK ®HVG=IBQWR
7HFKQRORJLHPDQDJHPHQW GHU 8QLWSWIVEKY 'WE i&D PE(QKEIIGIF L QU
VXVWDLQDELOLW\ FRQWULEXWQRR Y DW RRQWMHIFERRLPRUQ W QG VLH L
.H\QRWHV 9RUWU!JH VRZLH ]DKOUHR®¥HX QR NMKNRSWV L RIOW X Q ¢
GDU%EHU KLQDXV UHLFKOLFK *®& OHGI QXM SWV]W D X QFRUPDW LR

283 *UDVVURRW ,QQRYDWLRQ BHXIRVHXPK.,]ONVRNKM W KPHFKS
"HXWVRIGLVFKHQ =XVDPPHQDUEMLW"

BHLW HLQ SDDU -DKUHQ U%FNW HQ QGH QR QRX R QWRIQ 8 QX\S-BUHQ H k
'LVVHQVFKDIWOHUQ GLH ELVODQGHAH KIDIW% 19 B DKAFKQ DHKINK Q/ R J
+DXIVWUHEHQGHQ /!QGHUQ™ GLH PHROMQ LQ 70! Q&PK F K@ HIHK
$UPXWVJUHQ]H OHEHQ 1HXHUH .RPPHIWH PEIDW VQ DIRHY [ WoL. R @ R W
3\UDPLG~ %R3 RGHU #)UXJDO ,QQR®DMALRKYV:JIEH\KFK QHWELIDW
SURILWRULHQWLHUWHU ,QVWLQUXWQRQ BIQU PG®LUN VEXLBIJ (DXMZQEW O X
GHQQRFK 1%U GLH YRUJHQDQQWH BHLAKRQH QU B B X SIM i UMK ZLBQ
]XP =LHO KDEHQ 1LFKW XQEHGLGGHW QPLEOL CHUQPNXFKX \GRH® YRU
$QVIWIHQ VWHKW GLH ) UGHUXQJ VW JOIQRQMWLIRQVI*UBYXU
,QQRYDWLRQHQ +LHUEHL ZHUGHQYWHB (HQNVERPIDQENBKLGWW %
DOV $EVDW]PDUNW VRQGHUQ JWHYFK{HLVDIGHDXX & GD ON UNPDHN W H
DQJHVHKHQ ,Q GLHVHP 6LQQH YHUZIRDJHE BWI @ RQHW LORHHH Q HV
,QGLHQ GDV =LHO LP /DQG YRUKD®RIGH P /THXQIDRRQVHKJWH DOWH
EDVLHUHQ ]X HQWGHFNHQ XQG PROWH \WX\WZLKNIQYUGH X@G 9HU

,Q GHQ O!'QGOLFKHQ 5HJLRQHQ HQGLLHH\QH/U ODH/X/HHIOW\L LI FIK YKLH®D ! X i H
+ZXU]JHOQDKHQ ™ ,QQRYDWLRQHQ IERGHIQ GDWVE WV KRHXHNDO GK

EHUHLWY DX| GHP ODUNW HUK!O®Q OKLFEKHY / ODXQDBQSRZBGW HHUW
DXIZHLVHQ XQG LP (LQNODQJ PLW JERQ8PZMOMWEBGVEOBEXQHHO

QXW]JHQGHQ OHQVFKHQ VLQG %HV VS UHEXDUMU WHHL HQK B IXHDU V D\ V W
(OHNWUL]JLW!W DXVNRPPHQ RGHMQBQFEWVKHWHQBE&D®RQIW 5B J !
,QLWLDWLYH ]XU ), UGHUXQJ YRQLY¥W BWRUR KL OQ QFRSWDIV YR®V, Q G
ODQDJHPHQW ,,0 LQ $KPHGDEDG FEBBKAMWKIQ BBLROBOD AR *DQGK L

7\ WLINHLWVEHULFKW



78++ | ,QVWLWXW [3%U THFKQRPRGDAHRPGW QQRYDWLRQV

EHJHLFKQHWH 8QWHUVW%W]X® JQELHQQU X GHP ,@XWED\BLWHIDWLRC
JRXQGDWLRQ 1,) 65,67, VRZLH GIRWQ HYH %HEHWIM WZRIKIQ W H

'DV 7,0 ,QVWLWXW PLVVW GLHVHPH.B®]GISXWHNRQ H X HPUSDKRHQ PH
BWXGLHQ XQWHUVXFKW HV XQWHU DRE®H MDAV IAROMG @ P, JOL V¥ KEH
,QQRYDWLRQVPDQDJHPHQW 9RU DOOHPHWEHHFEHQGHQ :HUHRCC
=XVDPPHQDUEHLW YRQ GHXWVFKHXQGQWEWWRDIMU B GNOARKEBQ8Q
.08 PLW LQGLVFKHQ **UDVVURRW ]&YbIOQRUMNMHIHQGIHHBEH U O H J X (
HLQH .RSSOXQJ GHU **UDVVURRW .@RiAHKRZLW XWHHOQULVFKEB QG
9HUPDUNWXQJVSRWHQ]LDO GHU (ULHYGX®Q VABRKBKBIXQ SHPDWPD
LQ DQGHUHQ /!QGHUQ PLW !KQOLFHKIQU$WRONXPBQWHQDFKUEKW RGF
KHEHQ )%U DXVJHZ!KOWH 3URGXNWH +HL®P [ WWHSI OD'QJI L PKF
ODUNWHUVFKOLH{XQJ LQ 'HXWVFKOWYGEGHRGDDWHQG HBUHHN E,0UG X
B8QWHUQHKPHQ XQG LQVEHVRQGHUH .W®8 =EX WO PGILQD/AHE HRWP QG FK
LQWHUHVVDQWH 0 ,JOLFKNHLWHQ L&MX QUZHRUMIROQLR MV K VRQ G/HU Q
]XVIW]JOLFKHQ :HJ GHV (LQWULWRKZHQ ZHDE & VONGHPW VWDUNH 6

8P GLHVHV ELVODQJ ZHQLJ EHNDQQWHDR 7HHRDW GILRKNH LEWU HYLRUH
RUJDQLVLHUWH GDV 7,0 78++ LQ .RRSZYUHDW ERIQ WLLRWQ G3HHWV +#BI UP D (
5RXQG 7DEOH *,57 LP 5DKPHQ GHU ,QG HR QHKNO ERWP EIXIHV 6\PSRYV
=LHO GHU 9HUDQVWDOWXQJ ZDU NPD OGIL K QZG1 \B-ROWHQUER B8 YRQ =
,QQRYDWLRQV™ PLW LQWHUQDWL@QDO/ UHQRPEYFHKDMMWQ XQSH B W[ L
LOQWHUHVVLHUWHQ =XK,UHUQ ]RGWYMDY WXHIGHQY RHU3,PRBIX GQYL.O *XS
JHKDOWHQ GHU DXFK DQ GHU DEXNNQRHWBHQQBIOMHQLQV X!
.RRSHUDWLRQVSDUWQHU GLHVHV GJPISBVHXMW ZI QML FIOW EXVHO (

2UJDQLVDWRUHQ ,QVWLWXW % U WLREVPPQPIHP H YW G G HUQ RNHF K
8QLYHUVLW!W +DPEXUJ +DUEXUJ *HOPDQD@GRD® GRRQEYDDNLRQ
$KPHGDEDG ,QGLHQ +DQGHOVNDPPHU +DPEXUJ
9HUDQVWDOWXQJVRUW 30HQDUVEPEXUGBGHU +DQGHOVNDPPHU +D
'DWXP 'RQQHUVWDJ 2NWREHWBKU !

284 /8,6 XQG

$P BHSWHPEHU WUDI 7,0 DXI|HK&BWXKGBEHUIUHLI
,QQRYDWLRQVPDQDJHPHQW 6HPLQD,\D VS LBW XK UV YHRPLEKWHW P
JHPHLQVDPHQ ,QLWLDWLYH GHU JHKUVWRAKCFHK X QIVRI X Q® F
(QWZLFNOXQJVPDQDJHPHQW 78 % H U3JWDRID G 6 KLUHD H) U H RE)HRRWD W L R C
.RPSHWHQ]WUDQVIHU 8QLYHUVLW !\ HWIHREY Z LYWRM F KR O/0\HO H K U H
,QGXVWULHEHWULHEVOHKUH XQG +HB8PKYRORLIHPD GDLYMHHUYWW ' W
XQG 3URI +HUVWDWW 7HFKQRORJLHPH@QG BQRDPEKRQWPLEX
GLVNXWLHUWHQ $QZHVHQGH GLH KEMVRBUDKOU , j WHD N WHKLH
JRUVFKXQJVYRUKDEHQ ,QVEHVRQGHURPRMWMLRIDPY Y R ORXEHDGHRUJIHV
HLQHU DQVFKOLH{HQGHQ 'HEDWWHV MRWY WRRMHUWX NDVELHU EBIX/BK R |
7KHPHQVSHNWUXP UHLFKWH YRQ JNGD VR LQHXH@ /HUFKMA V WEIDW DO W X

+RW 7RSLFV ELV ]X [XN%QIWLJHQ GEQSRY D ®LLRMNMDHM VWIEIPUQGHQ
,QVEHVRQGHUH ELOGHWHQ IROJH@QMGWHSVSHNWH GLH 6FKZHUSX

7\ WLINHLWVEHULFKW



78++ | ,QVWLWXW 1%U 7THFKQRORDLHPXQ® ,QQRYDWLRC

OXOWLSURMHNWPDQDJHPHQW XQ@®RBDERQLVLHUXQJ YRQ ) ( 9
IHXSURGXNWHQWZLFNOXQJ GXUFK /HDG 8VHU (LQELQGXQJ
=XNXQIWVIRUVFKXQJ XQG &RUSRUDWH )RUHVLJIKW

3URGXFW 6HUYLFH 6\WVWHPV XQG 6KDUHFRQRP\

2SHQ *UHHQ *UDVVURRW ,QQRYDWLRQ

0$ EHL NOHLQHQ LQQRYDWLYHQ 8QWHUQHKPHQ

(LQIOXVV YRQ 3DWHQWHQ DXI GLH 6\WVWHPG\QDPLN

2IITHQH XQG 9HUWHLOWH ,QQRYDDWARHY SBRMHAMWH DP %HLVS

R T WS ey e TN o e T e
,Q GHQ 3DXVHQ XQG GHP DEHQGOHF&B Q ¥ HMU VKR DDXKHEL BEXUEN X\
PLW 3UD[LVEHLVSLHOHQ EHUHLRF&W DWW X Q/G{ UGVLHH IWL V8 K6HQW D E O
30DWWIRUP 1%U GHQ LQWHQVLYHQ%U VINDXAKZXFEE | RUWEW MW ! W R
7HFKQRORJLH XQG ,QQRYDWLRQVPDQDJHPHQW

IDQG GDV 6HPLQDU DQ GHU 78 &M URDNDGHAHIWNREH)UDX 3

DP XQG 6HSWHPEHU VWDWW

7\ WLINHLWVEHULFKW



78++ ! . QVWLWXW 1%U 7THFKQRPRIDHHROGW QQRYDWLRQV

3 X ENOCLW DR\QHR@ H Q
291 3URI 'U &RYUQV\OWEBWWHUVWDWW

D $XIVIW]JH LQ )DEKWHIOWVFKULIWHQ

0 *URWKH & +HUVWDWW + * *HP%QGHQLRQDO ,QQRYODWLRQ LQ
FRRSHUDWLRQ 7KRXJKWV DQG HWIGHQRIOHR QILWKHYBDUY &\ D\GD JH V
EUHDWLYLWI| DOG ,QQRYDWLRQ ODQDJHPHQW

& +HUVWDWW 2SHQ ,QQRYDWMLRE® HTRBQDIMPYHPI I9RUVFKOD.
LO :LUWVFKDIW XQG 9HUZDOWXQJ

& 5DDVFK & +HUVWDWW HRHZ FRE 3B QURV RIZFMIXG QW UILQR QD
-RXUQDO RI ,QIRUPDWLRQ DQG 'HFLVLRQ 6FLHQFH

7 B6FKLHGHULJ ) 7LHW]H & +HUMWIRNWWLRQ LOUMHHFKQRORJI\ DQ
PDQDJHPHQW ! DQ H[SORUDWRU\VDQWHUPAMNNH UHYLHZ

7 6FKZHLVIXUWK & 5DDVFK & +HHYMWDWWJ LQ RSHBHLQQRYDWLRQ
RI GLIIHUHQW PRGHOV DQG WKHMN, EMRIHOOVN. RQDOFRREDQLA |
'"HYHORSPHQW

5 7LZDUL & +HUVWDWW PG/ HVDWLNH W, BRMWDH@W/LHD O IRU  &F
, QQRYDWRRQE®DO R/ ,QGLDQ %XVLOHVV 5HVHDUFK

5 7LZDUL & +HUVWDWW YUXOBRED OQ QRIVVDARIURGY '8MUVSHFV
BOWHUQHKPXQJ

5 7LZDUL & +HUVWDWW 0 5DQDZDMHQHIDFWRLQHRWRQEQMWQVLWLYH
7UDFLQJ WKH 5ROH RI *RYHUQPHQWSBRQMWFIRHV, Q@LDAKH $KWRPREL
(DVW ‘HVW &HQWUH 3ROLF| 6WXGLHV

E $XIVIW]JH LQ 6DPPHOZHUNHQ

$ %DXPJDUWHQ & +HUVWDWW QLFDWREHRDILQWHUQIDWDRQDO 0DU
&DQ &RRSHUDWLRQ EHWZHHQ & H QGXUFIMO 0D W FOHIGN / REDDX BQ RH €
LQ + 7VFKLUNDXGDWLEDG ,QQ0RYDWLRQ 'ULYHQ &R RBSDFIMRHEBSSURDF
3DOJUDYH

& +HUVWDWW ODUNHW 5HRNMNDWHRIR QRU/HDEGRPANMOIUGR D /HDG 8\
LQ WKH )LHOG Rl OHGLFDO 3URGRENNJLQJ + QODVRPKALWNR P 'ULYHQ &
$SSURDFKHV L QRBUBGRYLBEBOJUDYH

& +HUVWDWW 1 /%KULQJ & RFWAIRTD WIRRM HIFQVV , Q QR +
9 +DUPDDNRMSFWLFH EDVHG ,QQRYDWLRQ QGVEROWHN FSIOLIFTDML
+HLGHOEHUJ %HUOLQ 1HZ <RUN 6SULQJHU

& +HUVWDWW & /%WKMH AXMO®HIHQ 170 1BXSORBXW 2 *D\
+DQGEXFK 7THFKQRORJLH XQG ,QQR SRRV PRLQFKARH Q VE O H U

7\ WLINHLWVEHULFKW



78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

& +HUVWDWW & /%WKMH & /HWSWMOWYV +R¥H®\R QGUIIREWLYHO\ JDV
IRU ,QQRYDWLRQ 3URMHFWV [URP ODAFNHWN @BHILDGPLN WM R W
'"ULYHQ &RPSDQLHV $SSURDRRRBRQ Q3D Y FH

.DORJHUDNLV & +HUVWDWW &WLQWKMMRYDWLRHOQHWKURXIK $
(PSLULFDO ,QYHVWLJDWLRQ RI .GRERHGNVBEPOESPL VO QRRYBWLRQ
ERPSDQOLHV $SSURDFKHRQGRGUBDWIFHYH

) 6NLED & +HUVWDWW 8V HUG/L PWO6 RXUFHNHIRQRYDWLRQ
9 +DUPDDNRMDFWLFH EDVHG ,QQRYDWLRQ QGVEROWHN IPSOLFTDY
+HLGHOEHUJ %HUOLQ 1HZ <RUN 6SULQJHU

5 7LZDUL & +HUVWDWW SROAWRIUYHDQ OOREBI®L]DWLRQ |
(PHUJLQJ (YLGHQFH IURP ,QGLD DRQG IWMVPSOEBDNIRBY LQ
7HFKQRORJ| DQG ,QQRYDVIRROXBRQODEBRMPUEODUD ,(((

F 9HU ,IITHQWOLFKWH .RQIHUHQ]JEHLWU|JH

' (KOV & +HUVWDWW 2 SHQGVRXWE HF R@WHADVW HERO@H VDPH E
LQ '58," FRQIHUHQFH SURFHHGLQJV &RSHQKDJHQ -XQH

& *U%QHZDOG & +HUVWDWW TKHARQWNRQFHVRFWBRIDHFWLYH
ORWLYDWLRQ DQG 3HUFHLYHG )DLQ GHRPPX@LVEBHY QW0 RYHDWHIR
6SHFLDO ,VVXH 2SHQ ,QQRYDWLRQ :RUNVKRS /RQGRQ -XO\

& *U%QHZDOG & 5DDVFK & +HUNVRBW@QQHVV 6BIOHFMMW DQG WK
FRQWULEXWH WR RSHQ LQQRYDWLRRQ FRRPHQBDH VBIURRF HHE L'GBY &
-XQH

& +HUVWDWW 6 3UDFHXV VULV WIKRIRWL ER 'R'Y DMKLHR @R R U ZF
2(&" DQG 818 FRQIHUHQFH SURFHHGLQJVY &DSH 7RZQ

7 3LHSHU & +HUVWDWW 'R W FHREZ QLKW DRIGI'FW[SOR UL Q
EHKDYLRU DQG RZQHUVKLSV SDUDGLQPRYD® L&WOHEERMOBUHSHFH 8

+ .LP + <RRQ $ 1DJDKLU & VWUJRPVNOWWKEGBWRFN ,PSDFW
JURQW HQG RQ .RUHDQ 13' VXFFHFN SQREGBHG FRIMHWBUFHORQD

9 /HH & 5DDVFK & +HUVWDWW 6 VGRXWKH LQQRYX®MQLRQ DV D S|
EDVHG UHVHDUFK ILHOG 3X]]OHVRBE0HEDGHBPWRI L0® QDXJIHP HQW
&RQIHUHQFH SURFHHGLQJV

7 6FKLHGHULJ ) 7LHW]H & +HUVYWDHOW,QQRYDWRRQLVS TXDQWLW
UHYLHZ LQ ,63,0 &RQIHUHQFH ! QRMDWILIRGDELQQWYDMWAL R@®@ Ol
&KDOOHQJHV +DPEXUJ -XQH

7 6FKZHLVIXUWK & +HUVWDWW VHUWPEHSIGHHERFHRBQ8 DQG H
HYLGHQFH LQ 8VHU DQG 2SHQ ,82QR YORWLVRRQ&RQIHUHQFH

7 BFKZHLVIXUWK ) 7LHW]H & +HUMWDWMH FR HYROIDRVLRQ RI
WHFKQRORJ\ LQ WK ,QWHUQDWRRQ DO QDURBKPW &R G RIS F
B3URFHHGLQJV 'HOIW

7\ WLINHLWVEHULFKW



78++ | ,QVWLWXW [3%U THFKQRPRGDAHRPGW QQRYDWLRQV

1 6W_UPHU & +HUVWDWW ([ERHBERRXVYBRYKVQBQFH LQ LC
FRPPXQLWLHV (IIHFWV RQ PRWDWOMLIFRQ LRRQ$EDEW P\ DRIGOMQD.
&RQIHUHQFH $20 SURFHHGLQJV %RVWRQ $XJXVW

) 7LHW]H 7 6FKLHGHULJ & +HUWWDQW WLRQ WRZFWGY JUHHQ Sl
VIVWHP LQQRYDWRUV LQ 5 ' 0DQ RFHMGQW J&R Q RHUUHQ BHQSIU- X Q H

5 7LZDUL & +HUVWDWW SROAWRIUYHDQ OORBEB®L]PWLRQ RI
(PHUJLQJ (YLGHQFH IURP ,QGLD 3WRFHRSOQBFDWURWKH LO(( ,QWH
7HFKQRORJ\ ODQDJHPHQW &RQIHUHRW¥H ,((( ,70& 6DQ -

G5 ORI UL AU IMAIFHIEEIHONE] IQEBHHU E | Q G H
) .RKOEDFKHU & +HUVWDWW  3KHQRP BHQRQHUODIUMNHMW. QJ DQG ,Q
WKH $JLQJ 6RFLHW\ %HUOLQ +HLGHOEHUJ 6SULQJHU

+ 7VFKLUN\ & +HUVWDWW HW MROYDWLRQODQDPHRQ&RPHEDQLHV $SS
3UDFWLFH /RQGRQ 3DOJUDYH

292 'U KDEIL @ &Hnewil QD 5DDWVFK

D $XIV!W]H LQ )DFK]JHLWVEKULIWHQ

%DOND & 5DDVFK & +HUVWDWW LGHQBHPLFRIHER@HDQG GHYHOI
RQOLQH LQQRYDWLRQ FRPPXQLWHGEE RIQRDS € R ORMMNODPUWK 2 UR G X F
JOQORYDWLRQ 0DRUMIRHROMW QJ

/ -DQJLN & +HUVWDWW & 5DDVFKQ LQ 2QUKOH.ZQBPXQLWLHV LC
(UJHEQLVVH HLQHU DRMWILIWAKQD.OMW KU %HWULHEVZLUWVFKDIW

/ -DQJLN & 5DDVFK 2QOLQHDARPRAX QODWNHWVY. Q: K\ MRLQ ZK\
ZK\ VKDUGIWHUQDWLRQDO -RXUQDO R/ ,QORYDWLRQ 0DQDIHPHQW

& 5DDVFK B3URGXFW GHYHORBFRORAXDRQWLIHQ & HBWIRIFHVYV SHI
L, OWHUQDWLRQDO -RXUQDO RI , Q@I DHPIRIDVD QG 7HFKQRORJI

& 5DDVFK 7KH VWLFNV DQGVIE@U XR\MYVRLQUWYR HIWDGXFW G
LOWHUQDWLRQDO -RXUQDO Rl 7HFKQRORJ| ODQDJHPHQW

& 5DDVFK & +HUVWDWW +R Z YRORXSD QURIK R B SEVXBMAQIDIGL R Q D
-RXUQDO R/ ,QIRUPDWLRQ DQG 'HFLVLRQ 6FLHQFHYV

7 6FKZHLVIXUWK & 5DDVFK & HHMWHDODWRI LQ RIBPHLQQRYDWLRQ
Rl GLITHUHQW PRGHOV DQG WKHWNU, EFMRAHOLLOWMXNL RQD O FRRPXDQLO /
'"HYHORSPHQW

EE OHHW, | Il HHGWVEDLLAFKOMAHH . RRQD! IHHUWHHGD] JEEHHLLWALLY 10HH
( YRQ +LSSHO & 5DDVFK 8XMHUFRRWHYMPHR WEG PDUNHWYV
PDUNHW RXWFRPHV DQG VRFLDOWHORDUU K QF M5 88 RGRIFLKD J H Q

7\ WLINHLWVEHULFKW



78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

& *U%»QHZDOG & 5DDVFK & +HUNVRBW@RYQHVV 6BIOHFAWMY DQG WKI
FROQWULEXWH WR RSHQ VRXUFH VRRIWZBEBRBHHGH YA RORERPHQWH LQR S

9 /HH & 5DDVFK & +HUVWDWW 6 VGRXWKH LQQRYX®MQLRQ DV D S|
EDVHG UHVHDUFK ILHOG 3X]]OHVRSEDEHEDGHPPWRI LOQ QOXIHPHQW
&RQIHUHQFH SURFHHGLQJV 7DOOLQQ -XQH

7 6FKZHLVIXUWK & 5DDVFK P HPE® K\WHHYWY PRZIDWH WKH\ GL
ZK\ GRHV LW PDWWHU" LQ $FDGHPRURQFDQPIHBHEWHEREBDRQJIV

293 SVVLVWHQWHQ

"5'"20,1,& '(@5,(6
' GH 9ULHV /[HYHUDJLQJ SO WRIRSDW | LS HOUWOQWNE HDRMYMYH :LHVED

' GH Q9ULHV & +HUVWDWW YHYBQPUDQO\3IDPWHKRWASDQ\ 3HU
ODQDIHPHQW#78++ S5HVHDUFHAR DS HWFHPEMHY

"L 81, (I(+16
" (KOV ( '"HGMD & +HUVWDWW IWZROHQDOFEGX UBH QR RQWHQW &
6DPH 6DPH EXW 'LIITHUHQW LQ 'SHMHGERMHWRSHORBRDRKFQ -XQH

"1 0 682 025,72 7/'1(5

0 * OGQHU & +HUVWDWW ) 7LHWHH 6(PHHUKGR®BEH RI &DUH 5RERV
3XEOLFDWLRQ DQG 3DMAKQR RO ONPIG ,QQRYDWLRQ 0DQDJIHPH(
1R

0 *, OGQHU & +HUVWDWW - 7U]JHRLNLQGLQJQD VWVWDILWWFBEOH EXVLC
UHJHQHUDWLYH PHGLFLQH | 5HDVRDSL HAK\DBHO U VEIDY® GQ RWK HFE)
VXFFHVVIXO LQ UG 7(50,6 :RUOQXRRQJIUHVV 9LH

"L &5 *521(:8/"

& *U¥%QHZDOG & +HUVWDWW TKHERQWYROQFHVRFWBRIOHFWLYH .
ORWLYDWLRQ DQG 3HUFHLYHG )DL @QHRPPX@LVEBEHY ,IQ RYMWHIRL
6SHFLDO ,VVXH 2SHQ ,QQRYDWLRQ :RUNVKRS /RQGRQ -XO\

& *U%QHZDOG & 5DDVFK & +HUNVRBW@QQHVV 6BIOHFMMW DQG WK
FRQWULEXWH WR RSHQ LQQRYDWLRRQ FRRPHQBDH VBIURF HHE L'GBY &
-XQH

"5 /$56-%$1=,.
/| -DQJLN & +HUVWDWW & 5DDVFKQ LQ 2QOXK®H.ZRBPXQLWLHV
(UIJHEQLVVH HLQHU ORMWHEWYAXQDOMW HWalU % HWULHEVZLUWVFKDIW
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78++ | ,QVWLWXW [3%U THFKQRPRGDAHRPGW QQRYDWLRQV

/ -DQJLN & 5DDVFK 2Q0LQHD WRRIMX ODWNHWWV. Q: P\ MRLQ ZK\
ZK\ VKDUPIWHUQDWLRQDO -RXUQDO RI ,QQRYDWLRQ ODQDJIHPHQW

"5 9 .725/((

9 /HH +RZ )LUPV &DQ 6WUDBDWISH @ DERXU FH O&RAPEKQLWLHV +
*DEOHU

9 /HH & 5DDVFK & +HUVWDWW 6 VE&XWKH LQQRYPMQARQ DV D SKF
EDVHG UHVHDUFK ILHOG 3X]]JOHVRBEDBEHEDGHBPPWRI 0P QDXJIHPHQW
&RQIHUHQFH SURFHHGLQJV 7DOOLQQ -XQH

"L 0 6% 1,/66(96(1

,J10/QGHU 1 /HYVHQ , /RUVFKBDRGEWB & SDNMUWVWDWM & [/3%WKME
& 0 5LQJOH ,QQR$JIH ,OQRYDWHRBOROBHQ@WRGKF $JLQJ
ODQDJIHPHQW#78++ 5HVHDUFKIBDSHUXNULHV

"1 2(& TH2567(13,(3(5
7 3LHSHU ) 7LHW]H , Q QRNAFHNWUWNSLIRNANY JHIUDJIW

" 3.))5 6$5$+35%$&(86
& +HUVWDWW 6 3UDFHXV SLRQ WXRHH B R,RWD RN AW KRQ5LFK :RUO

'LIIHUHQFHV DQG 6LPLODULWLHVRLQL&RQFHURQFH) @RYDMFLRQ LQ
(FRQRPLHV 0(,'( &DSH 7RZQ 1RYHPEHU

6 3UDFHXV &RQVXPHU ,QQRWHWWLRQ 5ILE KWHRHUGBRUGRPH 'LIIH
DQG 6LPLOBMARIRORI] DOG ,QQRYDWLRQV O0DQURIHPHQOW RUNLQJ 3

"L, ) o+, ('(5,*

7 BFKLHGHULJ ) 7LHW]H & +HUVYWDHOW, QQRYDWRRQLV$S TXDQWLWD
UHYLHZ LQ ,63,0 &RQIHUHQFH ' QRMDWILIRGDELQQWYDMWALR® 0DQ
&KDOOHQJHV +DPEXUJ -XQH

7 BFKLHGHULJ ) 7LHWI]H & +HUOWBWBWLRQ LOUMHFKQRORJI\ DQC
PDQDJHPHQW ! DQ H[SORUDWRUVDOWHMAMNNIH UHYLHZ

) 7LHW]H 7 6FKLHGHULJ & +HUVUWQWMVLRQ 7RIZWRAGYV *UHHQ 3URC
6\WWHP ,QQRYDWRUV LQ 5 ' ODQDBHPMOSN. GROXBBHQFH 1

"5 TooB&+:(,6)857+

7 6FKZHLVIXUWK (PEHGGHOVROHDGURV HUR/ZLIQY@QBRWUDWLYH XVH!
FRQWULEXWH WR WKH FRUSRUBWW SUHRGEOFGVHDRQGRY DQILHROD *DERH U

7 6FKZHLVIXUWK & 5DDVFK & HHMHDDW®JI LQ RSBIPHLQQRYDWLRQ
RI GLIIHUHQW PRGHOV DQG WKHMNI, EMRIHOLOVX. REQDOFRREDQLEA |
'"HYHORSPHQW
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78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

7 6FKZHLVIXUWK & 5DDVFK P HPE® K\WHHYWY PRZIDWH WKH\ GL
ZK\ GRHV LW PDWWHU" LQ $FDGHPRURQFDQPIHBHEWHEREBDRQJIV

7 BFKZHLVIXUWK ) 7LHW]H & +HUMWDWMH FR HYRODRVLRQ RI
WHFKQRORJ\ LQ WK ,QWHUQDWORRQ DO QDUREKPW &R~ ® IHRISFQ F
3URFHHGLQJV 'HOIW

+ 7VFKLUN\ & +HUVWDWW ' 3UREHMRDORPER*HPXUQ®EQ3 'H :HHU
1HGHUKRI 7 6FKZHLVIXUWK R@DQDYH@J) &RPDRYOMHY $SSUR
3UDFWLFH /RQGRQ 3DOJUDYH

0 $1,&/3667°50(5

1 6W UPHU & +HUVWDWW ([(BERHBERRXVYBRYKVQBPQFH LQ
FRPPXQLWLHV (IIHFWV RQ PRWDNWODWIARQ LERQ$IGDBW R\ DRIG 0 MQ
&RQIHUHQFH $20 SURFHHGLQJV %RVWRQ $XJXVW

"5 )5%$1. 7, (7=(

7 3LHSHU ) 7LHW]H HW DO ZRQ 2ZRHRU2Z2Z@MWUWKR.S HIIHF
,QQRYDWLRQ" $Q (PSLULFDO 6WX®GDUMHWKH WR ZIQQVWHEBRLW LR QD
,OQQRYDWLRQ :RUNVKRS +DUYDUQ® %XMV QBN XVHINRWRYD 86V WR

7 6FKLHGHULJ ) 7LHW]H & +HUVYWDAMDW, QQRYDWRWQLVS TXDQWLW
UHYLHZ LQ ,63,0 &RQIHUHQFH ! QRMDWILIRGDELQQWYDMWAL R@®@ Ol
&KDOOHQJHV +DPEXUJ -XQH

7 6FKLHGHULJ ) 7LHW]H * @ H FIQQ FOGRRIY DDMLAR QQIOQR YDWLRQ 0
$Q ([SORUDWRU\ /LW B UDMDQWH RN Q WZ

7 BFKZHLVIXUWK ) 7LHW]H & +HUMWDWMH FR HYROIDRVLRQ RI
WHFKQRORJ\ LQ WK ,QWHUQDWORRQ DO QDUREKPW &R 6 IHRISFQ F
3URFHHGLQJV 'HOIW

) 7LHW]H THFKQRORJ\ ODUNKMWIBRYVDEWHR@WGELDULHYV LC
&KHOWHQKDP (GzZzDUG (OJDU

) 7LHW]H 7 6FKLHGHULJ & +HUVUWQWMVLRQ 7RIZDRAGYV *UHHQ 3UI
6\WWHP ,QQRYDWRUV LQ 5 ' ODQDBHPHMQOW. GROXBUBHQFH 1

" ,3¥/.)0 5%-1,6+7,:%$5,
$. 1DLUS5 7LZDUL 6 %XVH QV(RHUUWDYNBBRWHQQRYDWLRQV
6WXG\ EDVHG RQ 6HOHFWHG &D VW RRDFIAHM DUIRP , @QERDOPDWLRQ
CRUNLQJ SBURSHU

5 7LZDUL 'RLQJ ZHOO E\LQRIRYDWRAH@VYQWB )RUVFKXQJV
*HUPDQI&RQWD%WU@IGI D2:& 9HUODJ 1%U $X{HQZLUWVFKDIW

5 7LZDUL 'RLQJ ZHOO E\ SRRQWXRRWLHVHIRE ,QGR *HUPDC
LQ*HUPDQIERQWDEWMU QLG 2:& 9HUODJ 1%U $XiHQZLUWVFKDIW

7\ WLINHLWVEHULFKW



78++ | ,QVWLWXW [3%U THFKQRPRGDAHRPGW QQRYDWLRQV

5 7LZDUL ,QGLDQ ,QYHVWPR}HRMWDW LRQ*BQEDR' JRLQ PRPHQW
VWDEOH SDUWQHUVKLS LQ ,QGRHUEIIX AR DFHEH BRP RIRP P

5 7LZDUL ,QYHVWPHQW "HWMWDIQFMNHW L RQKTHUPHD@QIH® IRU ,QGLD
WXVLQHVV *XLGH *HUPDQI ,@KuUD0LQ :HIJZHLVHU 9HUODJ

5 7LZDUL %LODWHUDO EXX\OL RNV LG HDLHY HERDRPIGR VORZ(
*HUPDQ (FRQRPI

5 7LZDUL ,QGLDQ ,QYHVWPHIQWM Q BSURSRDOWLEQ LQ ,QGIH
&KDPEHU R| &REPBOWDKW 5HYLBWXPEDL

5 7LZDUL ,QGR *HUPDQ 7UDGHDERENDLQRHY LWWLODWHUDO
GHILHV ILQDQFLDO FULVLV DQG HERBORPQVWLORIGRZIR U +DHPFEK Q F
,QQRYDWLRQ ODQDJHPHQW +DPEX®WRJ8QLYHUVLW\ RI 7THFKQR

5 7LZDUL 6PDUW ORELOLW\ 2IRIRUWYEOQDWLHMIGYV &KDOOHQ
*HUPDQIGRQWDYRWU@GLD2:& 9HUODJ 1%4U $X{HQZLUWVFKDIW

5 7LZDUL & +HUVWDWW 5R PIHF VRR U/ HD@ *0DRENHOL.}DWLRQ R
(PHUJLQJ (YLGHQFH IURP ,QGLD7HFKWW QRSO IDRIGN LRQRYDWLRQ 0L
CRUNLQJ 3BBHU

5 7LZDUL & +HUVWDWW SROAWRIUYHDQ OOREB®L]PWLRQ RI
(PHUJLQJ (YLGHQFH IURP ,QGLD 3WRFHRSOQBFDWURWKH LO(( ,QWH
7HFKQRORJ\ ODQDJHPHQW &RQIHUHRWHK 86% ,70& 6DQ -

5 7LZDUL & +HUVWDWW $\O/ HOMDALIQH W, QQRVDHPWAHDDD [RU &R
 QQRYDWRRQEDO R/ ,QGLDQ %XVLQHVV 5HVHDUFK

5 7LZDUL & +HUVWDWW )U X ORE D OQ QIRANWDARILRANY BHUVSHFW
B8OWHUQHKPXQJ

5 7LZDUL & +HUVWDWW PUWKDHO SQYRYPMWERQXVIRRPHU $Q $

,QGLD V $SWWUDFWLYHQHVV DV IBIFWDREHOBURBMBWRIR LRI PGH|QQR YD
ODQODJIJHPHQW ‘RUNLBJ 3DSHU

5 7LZDUL & +HUVWDWW ,QRBUD UXI DD R QBRYNWWRQV" ([WHQG
ODUNHW 7KHRU\ WR (P HUJIHAK QRROFRIP LBING ,QQRYDWLRQ O0DQDJH.
3DSHUR

5 7LZDUL & +HUVWDWW 2SEIQLHWRRDAV, @QYRYDWERHUV RI
 QQRYDWLRQ 3URSRVLWLRQV %DVHI®D RFKORGRDFHW QOI® RO QR BD
ODQDIHPHQW RUNLRBJ 3DSHU

5 7LZDUL & +HUVWDWW SROAWRIUYHDQ OORBEB®L]PWLRQ RI
(PHUJLQJ (YLGHQFH IURP ,QGLD LIQG3 LMVQPSOLHWWEBRQHGN L Q
7HEFKQRORJ| DQG ,QQRYDVORRAXPRQDEBRMDNWEODUD | (((

5 7LZDUL & +HUVWDWW 0 5DQDZDMHQHIDFWRHOQHRYROQQYMQVLWLYH
7TUDFLQJ WKH 5ROH RI *RYHUQPHQRSBRQMFIRHV,Q@LIDNKH $KWIRPREL
(DVW :HVW &HQWUH 3ROLFI 6WXGLHV
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78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

",3.)0 .2167$17;1(/11(5

,JIOIQGHU 1 /HYVHQ , /RUVFKAORG W & 3DNMUWWDWW & /3%WKI
& 0 5LQJOH ,QQRS$JIH L QOQRYDWHRBORSOBHGBWRGXF $ILQ.
ODQDIHPHQW#78++ 5HVHDUFKIBDSHUXNULHV

294 BXFKSURMHNWH GHV ,QVWLWXWV

+XJR 7VFKLUN\ &RUQHOLXV +HUMWINVEHWDYIG® B E BIL
* &RORPER 7KRPDV 'XUDQG 3HWUPRI &7 IGH 6:FHKHAHE 1 IEK®& A\

Managing
Innovation
Driven

U 0DQDJLQJ ,QQRYDWLRQ 'ULYHQ &RPSDQLHYV
' $SSURDFKHV LQ 3UDFWLFH

,6%1

7KLV ERRN HPSKDVL]HV WKH SUDFWQED®M YRE B VRL RTG! POQ@BORP HQ\
VLIQLILFDQW FRQWULEXWLRQ WRQWK P DRDDFHFHBON R VAREP DWW
LQQRYDWLRQ PDQDJHPHQW 7KH H\QH VOIDHBW H@HW R/SILG \R @ UMK U |
KRZHYHU HDFK FRQWULEXWLRQ FRIYWHWWY WHKWHLIPSRKH B H QX DML R Q

JORULDQ .RKOEDFKHU &RUQHOLXV +HUVWDWW

The Silver
7KH 6LOYHU ODUNHW 3KHQRPHQRQ

ODUNHWLQJ DQG ,QQRYDWLRQ LQON(GHL WIIRI 6RFLHW\ ¢

,6%1

7KH FXUUHQW VKLIW LQ GHPRJWRRKLERSXDILWPURDYG! \LKQUPRQ\ FR
WKH ZRUOG SUHVHQWV D PDMRU RIGDBRARHWLWR BRESHQLHWH
HVVHQWLDO LPSOLFDWLRQ LV W EUREZRKU RH QWK-H DURG FIDRO@HVED QWD
"VLOYHU PDUNHW® WKH PDUNHWDGHI\P &8 M PHRW 1 \R W IORIWKN EHR S C
ROGHU ,QFUHDVLQJ LQ QXPEHUSBOQEODKOLIRMY RZIK WKHH DWR WVIK®! VI
UHODWLYHO\ ZHOO RIlI WKLV PQ UNHWHWN JIPW®Y WDFDWQ YEHH DVGIG S UF
VWLOO YHU\ XQGHUGHYHORSHGHU@LWHUWRPVHRL SU\RGXFW EQBN R
DQG XS WR GDWH DQDO\VLV RI WKMX@KWIDH QLM VO B QKU RILSRK
WHFKQRORJ\ SURGXFW GHYHORSRHEHW BRQVXPUNNWLQG HFASB GRF
OHVVRQV DUH GUDZQ IURP D YBRXABWVURH VY QGXNVOWAELHYI DCH OHD

7\ WLINHLWVEHULFKW



78++ ! QVWLWXW 1%U 7THFKQRPRIDHHKXQGW QQRYDWLRQV

JUDQN 7LHW]H

7HFKQRORJ\ ODUNHW 7UDQVDFWLRQV
F $XFWLRQ ,QWHUPHGLDULHYV DQG ,QQRYDWLRQ

e

'LWKLQ WKH RSHQ LQQRYDWLR®RSPUDWHJIRIILIFLAHQWBHGQVRD UNHW
7KLV ERRN SUHVHQWY RULJLQDOWNUBPQNDE ML RV WHEKRRWRUIQW H U
VSHFLILFDOO\ WKH UROH RI DRWWRR PR OM® I@R YFIOVMQWGNG W H F K
JUDQN 7LHW]H GHOLYHUV DQ LQLBSSPM BILWPSVULRQORUMNHOWYV X
FRVW WKHRU\ DQG LQ VR GRLQJE W RWLG X P GHN WBRGYQRWHFKQF
SURFHVVHV LQ JHQHUDO DQG DVEWW/IDROQQVLDQY LRIUWUBXQYDEWER Q

HPSLULFDO DXFWLRQ GDWD WKWBHDKRZKBRYHRHID @ BHWRN H {FOMRX U H'
GHVLJQHG IRU HIIHFWLYH GLVWWMLEXWHB ERQRYBR®MHRQWEDWRF W}
PHFKDQLVP LV D YLDEOH WUD QVDRMWIVR QY KPIR/G MOK HD R BF WA RV &H V L
RSHUDWHG E\ PDUNHW LQWHUP KGRGMXKNW PHQWK\L UHNVUWRRWY RSW L R
LPSURYHPHQWY DUH VXEVHTXHQWO\ SUHVFULEHG

7KH WKHRUHWLFDO IDFHWV RI S&HINOEWRNEZXNQQ HWW URFRIQR PV W
SUDFWLFDO LPSOLFDWLRQV ZUBD G URY ERMVR ®EDGNPLBEWD \WRGJISUD
JLHOGV Rl LQQRYDWLRQ DQG LIMOHGA HF WX FDURB\HUXBY WBQ W L
SULFHV WKLV ERRN ZLOO DOW R UHMA MV R/ B EGILRY PONBIWVLCRU I XUW
PDUNHWYV IRU WHFKQRORJ\

.HUVWLQ %DOND

2SHQ 6RXUFH 3URGXFW 'HYHORSPHQW
7KH OHDQLQJ DQG 5HOHYDQFH RI 2SHQQHVYV

,6%1

2SHQ VRXUFH VRIWZDUH GHYHORSBHQWERBVVBKRBDWHG BRGMQW
ZKLFK LV EDVHG RQ WKH SUHVXRKSWH RPR G/HKO WK REEVCRBPIY @RV VRC
DSSOLFDELOLW\ .HUVWLQ %DONDHARFXNHNORSGPWKQM RRSHY@DWRLEOF
FDOOHG RSHQ GHVLJQ 7R H[SOREKDWKWPYDRIGR/FDSHHEBQIGI@HVKH ¢
FRPSUHKHQVLYH VWXG\ RI SURMHABWH \DW)XGG'D @I LQLE HSWRKM H F
VXEVHTXHQW TXDQWLWDWLYH VWXGUH3 SO RUMYGRBXQW H\G\L H/Q VL |
VKRZLQJ WKDW FRPSDQLHV FDQ WXFFWHYLXOORILPSOWPBQWSHQQH
YDOXH FDSWXUH ZLWKRXW DO PPEXDQWW®J WKHLU GHYHORSHU FR

7\ WLINHLWVEHULFKW



78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

9LNWRU /HH

+RZ )LUPV &DQ 6WUDWHJILFDOO\ RROXEBRWHHASHQ 6RXUI
7KH (PSOR\PHQW RI «0HQ RQ WKH ,QVLGH-

,6%1

JLUPV KDYH GLVFRYHUHG WKDW RSWQHVRRD®HE H 6Y DFEORAMAOIH. \
LQQRYDWLRQ +RZHYHU WKH DFFRIFRXORW LHWP W XVR) MEK MAMRH E H

SURYHQ ZD\ RI KRZ ILUPV FDQ HQ@WHWD 26KFHRR BHYMROHOHD PHQ
JREFXVLQJ RQ ILUP VSRQVRUHG 26HFRE PIXVGHIPMMA W KH. NWRELILF X
DQG KRZ WKHVH LQGLYLGXDOV L BWRZFRHINF HE \WKXIS G RRRIX D LMRPGD |
VWXG\ RI WZR 266 ILUPV $ QHWOQRWIZRIHKL FD @O VR F RD OW RH

LQWHUDFWLRQV RI RYHU LIDG L ¥ HGRFOPDAO X B Y \F RUK®X\FWLUPV |
LQWHJUDWLQJ D FRP PXQLW\ LQWERURKH MV UF W KG WKHORIS®S ® | W k

/DUV -DQ]LN

ORWLYDQDO\VH XU $QQ@HJGCHERFPEDPDLWLRY LQ 2QO0LQH

,6%1

2Q00LQH &RPPXQLWLHV 2&V XQG VRXLBIOEHPHWIEKWNBHQLQEVW L
BQWHUQHKPHQ JHZRUGHQ XP $QZHQOWVHEG%QGQ ELHWHR HQC
3RWHQWLDO 1%U GLH 1HXSURGXW\W8 QALLANDOX GIL H MRW EFQ WLR (
HLQHU LQQRYDWLYHQ 2& DXV GHP . R@W KB Y% WHILUGEHW HG B K HX Q@R W
$EK!QJLINHLWHQ YRQ 3KDVHQ GHKOVWXOLHGWPISD ULV AKWH BUR]H
TXDOLWDWLYH 1HWQRJUDSKLH HQW 376X DIQHW L BVKDUMHLYY H Q' L B H YZWUKIR
XQWHUVW%W]HQ 8QWHUQHKPHQ GDEIHU 2%§GBOQNVQWHIWDWRIRQ
B3URGXNWHQWZLFNOXQJ ]X HQWGHBNHQ E]Z EHVVHU ]X QXW]

'RPLQLF GH 9ULHV

/JHYHUDJLQJ 3DWHQWYV )LQDQFLDOO\
$ &RPSDQ\ 3HUVSHFWLYH

,6%1

, QWDQJLEOH DVVHWYV VXFK DV SDWOHQOWVNVRPHBHIWEWERRAHDPWRUYV L
LQ WKH YDOXH VWUXFWXUH RI WROEKQRORIOHQWBWWOYHY FURHPS
WHFKQRORJLFDO FDSLWDO WR RPWODGHH XHDJWHQW U MSKUHV B Q MV HQG

7\ WLINHLWVEHULFKW



78++ ! QVWLWXW 1%U 7THFKQRPRIDHHKXQGW QQRYDWLRQV

FRUSRUDWH ILQDQFLQJ %DVHG RX OHJSHMW FIDDDMHUXUMBY DRORL QL |
SURYLGHV RQH RI WKH ILUVW VY Q GW8WKR B PPILWHBDVWY \F\R Q@/LLH. E X W
DFFHVV WR H[WHUQDO ILQDQF LID®GVRYXDEHW V M KIHG B DWX DLHW[W H Q'

LQIOXHQFH RI D ILQDQFLDO SBRRASDW\XWL]E L FIDW VR UD\F IDRMG/ SD W
LQGXVWU\ VHFWRUV LQ *HUPDQ\

7LP 6FKZHLVIXUWK

(PEHGGHG /HD® 8VBE N WKGOIV)L®WH WKH )LUP

+RZ ,QQRYDWLYH 8VHU (PSOR\HHYRRRQWHU B E R & XFW R, Q)WXKRT
BURFHVYV

,6%1

7KH FHQWUDO SKHQRPHQRQ Rl WKDE ERRNVDUHSWPERSGRGIOWH RI
ZKR H[KLELW OHDG XVHU FKD BDWWH UL \HPISFOR LA U HIODPMVRUWR G X F
(IDPSOHV IRU WKLV SKHQRPHQR QQHMKMW VISFRRRIQUIVOY ROWENUW U\ LQ 2
VSRUWLQJ JRRGY DUH DW WKH VDHKHDRWRH HURS @R \W& HE\H PTRR G V
FRQVHFXWLYH VWXGLHV 7LP 6FKZIPEWGEGWE ©HDBR XWW URR F RO W |
FRUSRUDWH LQQRYDWLRQ +H VWREVOMHIDAN XN\DHFWERHMA IRVWRASOR\H |
FKDUDFWHUL]HV HPEHGGHG OHDXWVRSQ+4LFONMKIRQWRURU 9IDUPR DU
HJ ZLWK UHVSHFW WR OHYHUDQR®RY XWHBQNQRZOHGJH IRU

295 -RXUQDO FHHWIGQVM IGWMX W@V WL WXWV

%DOND & 5DDVFK & +HUVWDWW LGHQBHRPLFRSHER@HWQG GHYHOTI
RQOLQH LQQRYDWLRQ FRPPXQLWH®EE RIQRDB & QORMMNGDPUWK IZUR G X F
LOQRYDWLRQ 0D@RUNGRFHROM Q J

0 *URWKH & +HUVWDWW + * *HP%QGHQLRQDO ,QQRYWWLRQ LQ
FRRSHUDWLRQ 7KRXJKWV DQG HWIGHQROIRAILWKHYBDXE\ DQ\GD JH V
EUHDWLYLWI| DOG ,QQRYDWLRQ 0DQDJHPHQW

& +HUVWDWW 2SHQ ,QQRYDWLRE@ A IRBQDIMPHPI IRUVFKOD.
LO :LUWVFKDIW XQG 9HUZDOWXQJ

/ -DQJLN & +HUVWDWW & 5DDVFKQ LQ 2QO0OK®OH.ZRBPXQLWLHV LC
(UJHEQLVVH HLQHU DRMWILYAKQDOM HsU %HWULHEVZLUWVFKDIW

/ -DQJLN & 5DDVFK 2Q0LQHD WRRIMX ODWNHWWV. Q: P\ MRLQ ZK\
ZK\ VKDUPIWHUQDWLRQDO -RXUQDO RI ,QQRYDWLRQ ODQDJIHPHQW

7 3LHSHU ) 7LHW]H , Q RXYEIHWWSRNIMY JHIUDJW

& 5DDVFK 3URGXFW GHYHORBFREWXDQWLIHQ EBWIRIFHVV SH
LOWHUQDWLRQDO -RXUQDO RI , Q@D DVPLIRIDVND QG 7HFKQRORJII
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78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

& 5DDVFK 7KH VWLFNV DQGVIE@U XRAMVY VR L QWK HIWDG X FW
,OWHUQDWLRQDO -RXUQDO RI 7HFKQRORJ|I 0DQDJHPHQW

& 5DDVFK & +HUVWDWW +RZYDROXSD QURFK R B SEIXBHAQIDIUDL R C
“RXUQDO RI ,QIRUPDWLRQ DQG 'HFLVLRQ 6FLHQFHYV

7 6FKLHGHULJ ) 7LHW]H & +HUOWBWBWLRQ LOUMHHFKQRORJI\ D
PDQDJHPHQW ! DQ H[SORUDWRU\VDQWHUAAMNIH UHYLHZ

7 BFKZHLVIXUWK & 5DDVFK & +HHYMWDAWWWJ LQ RSHBHLQQRYDWLF
RI GLIIHUHQW PRGHOV DQG WKHMNU, EMREHOLOVX. RED O FRREDQL A
'"HYHORSPHQW

5 7LZDUL 'RLQJ ZHOO E\LQRIRYDWARH@VYDRB JRUVFKXQJV
*HUPDQI&RQWD%RWU@IGLD2:& 9HUODJ 1%U $XiHQZLUWVFKDIW

5 7LZDUL 'RLQJ ZHOO E\ SRRQWXXRRWLHVHIREB ,QGR *HUPDC
LPHUPDQIEROWDEWU,QAEL 2:& 9HUODJ 1%U $XiHQZLUWVEKDIW

5 7LZDUL 6PDUW ORELOLW)\ 2IRIRUWEZOQODWLHMIGY &KDOOF
*HUPDQIGRQWDRWU QGBI D2:& 9HUODJ 1%4U $XiHQZLUWVFKDIW

5 7LZDUL & +HUVWDWW $/G/ HYVIVU R B W, QERWHQWIEHDO [RU
LQQRYDWLRQ@QDO R/ ,QGLDQ %BXVLQHVV 5HVHDUFK

5 7LZDUL & +HUVWDWW )UXORED OQ QRIVWVIARIURY 'B8MUVSH
SOWHUQHKPXQJ

5 7LZDUL & +HUVWDWW 0 5DQDZDMWMHQHIDFWRQHHRURQEQMWQVLWLY
7UDFLQJ WKH 5ROH RI *RYHUQPHQRSBRQW IRHV, QQLDAKH $KMWIR P RE
(DVW :HVW &HQWUH 3ROLF| 6WXGLHV

7 6FKZHLVIXUWK & 5DDVFK & H#HMHDODWRI LQ RIVIPHLQQRYDWLR
Rl GLITHUHQW PRGHOV DQG WKHWNU, EWMRHOLOWVXL RKQD O FRARXIDQL B
'"HYHORSPHQW

296 ‘RUNLQJ 3DSBUVIVBIHWVXI@GV WL WXWV

$0O0OH :RUNLQJ 3DSHU N._QQHQ XQW®IUN DM ZRY KIQKDEHE LWV S B E
KHUXQWHUJHODGHQ ZHUGHQ

5 7LZDUL & +HUVWDWW $SULDFWRUV/HRG OOREMW ,QQRYDW
(YLGHQFH IURP ,QGLD

) 7LHW]H 7 6FKLHGHULJ & +HUMWNWNRWYW DEDALWLRQ WRZDUG
VHUYLFH V\VWHP LQQRYDWRUV

7 6FKLHGHULJ ) 7LHW]H & +HOWWDWWHMHX LQQRYDWLRQ" |
OLWHUDWXUH UHYLHZ

5 7LZDUL & +HUVWDWW $XJXM® ODUNBWROHDEWRUV LQ *OR
,QQRYDWLRQ (PHUJLQJ (YLGHQEFDWRPQWGLD LWV ,PSO
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78++ ! . QVWLWXW 1%U 7THFKQRPRIDHHROGW QQRYDWLRQV

& +HUVWDWW ) .RKOEDFKHU 3 %BXBYHOHSWRBKHEW GHVLJQ
LOQRYDWLRQ IRU ROGHU SHRSOH

0 *URWH & +HUVWDWW + * *HP%Q@GRYV @DYXDURQDO LQQR
ODUJH PXOWL GLYLVLRQDO ILQBVPGRPRQREBLDQBEWYRQNH D

5 7LZDUL & +HUVWDWW -DQXMBIWDG ODUNG®LDRYU $UXIDO ,QQF
(IWHQGLQJ WKH /HDG ODUNHW 7KHRHNY WR (PHUJLQJ (FRQRP

0 * OGQHU & +HUVWDWW ) DIQKDUM 6 S5AKBHPHUJHQFH RI .
SRERWLFV ! $ SXEOLFDWLRQ DQG SDWHQW DQDO\VLV

5 7LZDUL & +HUVWDWW ODUWHKWLRQV)URUDWK,HHQ@BQVHUYHG- &
$VVHVVPHQW RI ,QGLD-V $WW U DHW LR H GHRWWNVDHI I FMDL.G H BUR G X |

$ . 1DLU 5 7LzZDUL 6 %XVHLQD\3SIDWWHKHRHWYWIRI *UDVVURRW ,Q
FRQFHSWXDO VWXG\ EDVHG RQ PHQBEWHG FDVH VWXGLHV IUR

6 3UDFHXV & +HUVWDWW OD\RYDWISRR@QVRPWKHHGRRU YHUVXV
6RPH '"LITHUHQFHY DQG 6LPLODULWLHYV

5 7LZDUL & +HUVWDWW 'HFHPEEBUQQRYRBHABQFAMWZRUNYV DV
JUXJDO ,QQRYDWLRQ 3URSRVLWLRRYQBDYHG RQ (YLGHQFH I

: 7 LLMAWHH@WHRKKTE R BT 7 [D K @

352)" 5 (567377
&URVV 'LYLVLRQDO ,QQRYDWLRQ7RQ\WKRVWUWDRY HORXYVIHFRKQROR.

8VLQJ $QDORJLHV WR V\VWHPDWHFBORG XGFANMH OKRSL QEPQRYH WBIOW Y
THFKQRORJ\ OHOERXUQH 2FWREHU

&URVV 'LYLVLRQDO ,QQRYDWLRQ @BI& UAEHFH , @K YDMWWL R® RMRHJIH ' X

%DUULHUV WR 8VHU ,QQRYDWLRG®@ 605D F B GRYQDVULR Q+ RXE/ WIRBQ 7H[DV

"5 w$%,/M17-( & 5,67,19$%6&+

ORGHOLQJ LQWHUDFWLRQV EHWZRHNQWL\RHY I0QU® GIUPEX FBHH UL FR Q'
XVHU FRPSOHPHQWHG PDUNHWYV IRHQLGSBYOWLRQ 5:7+ $DFK

K\ WKH RSWLRQ WR EH RSHQ L Q<FOJUHHD YHZ/ 6/FRARLD® 2R HPUEHH U

,QQRYDWLRQ PRGHVY FRPSHWLWLRRGPQ® YBFEROLEMHQPHEWLFDWLR
2SHQ ,QQRYDWLRQ :RUNVKRS :8 :LHQ -XO\

ORGHV RI LQQRYDWLRQ DQG VRFLDOSRDHPIDUPEO$FPRGIRQ VD QR QV
&RPSHWLWLYHQHVV DQG &RRSHUDDWIERQ GEB& 88&R OXBRIIOLXP &
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78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

"ay s, ((+16
$WWUDFWLYHQHVY 3UHIHUHQFH GHQHEHOHFWLROQ@PEMUE +RUE
6HSWHPEHU

2SHQ 6RXUFH 6RIWZDUH DQG 2SHQ ERH) WHRNV ER\P SLO LHWIRQW 6 '5 8,
&%6 &RSHQKDJHQ 'HQPDUN -XQH

-RLQLQJ 2SHQ 6RXUFH &RPPXQLWLHV)UMLEHBQIHRI HQIHLVIDX 61

"L 025,7F71'1(5
7UDQVODWLRQ IURP UHVHDUFK WRUL10RBJF KR MIUXNF VP ID@QIX D EWYV L
D QHZ VWHP FHOO VRXUFH UG 7(50,9LRQQD &Y WIH\WV

$ UHDVRQ ZK\ FHOO EDVHG WKHUWIHLH\D ®W\H VX\WE BV XROW  BRP
&RQIHUHQFH B6WUDWHJILHV LQ 7TEXVNH*HURROWHULQJ :%U]

"5 9 .725/((
2SHQ VRXUFH SURGXFW GHYHORSPH@Q\WLY D+EREXOURPRBWHRUWFDD
,QQRYDWLRQ :RUNVKRS -XQH

6RFLDO QHWZRUN DQDO\VLV 61% | DAXG RAXU WPHWK RGR/GDUFK L
$XFNODQG 1HXVHHODQG ODUFK

"L3..))5 H5(1%1('21
2SHQ ,QQRYDWLRQ DQG HPSOR\HBY'LIQQN 6IOGD.FRHP NVRWL QFIRHQYAH V
2SHQ ,QQRYDWLRQ 2SHQ %WXVLOQHNMNYXRLBHOV %DUFHORQD

2SHQ LQQRYDWLRQ DQG ZK\ 5 ' HPSOR\RBVHEB QW LRLISIDEMI I 6 H

"1 2(& TH2567(13,(3(5
+RZ RZQHUVKLS DIIHFWV XVHU LQ® BYBWLRDNRYDWLFRHQRDAVKR
%XVLQHVV 6FKRRO %RVWRQ

OHDVXULQJ WKH ,QIOXHQFH RI 2ZQWURRLS/8R& .8VHMUH®QPRY DU
6HSWHPEHU

0 62 0% %$%,7,5%0'25%,
SDPGRUDL $GLWL TLVUXPWWKH %9 QRN IRW MRCHY SNURPLG® R
<RXQJ 6FKRODUY '"HYHORSPHQW $FIWGHFPDQIDORWH $XIXV

"5 )5%$1. 7, (7=(

SBDWHQWDXNWLRQHQ DOVQYBXKMM ROV KR[BEGIRI. HDXVDG HU
=XNXQIW GHV 7THFKQRORJLHWUD@Q&XNWW\ S5RYPHDUFKHERMDOWAHU ELV
,QQRYDWLRQ 6SH\HU '"HXWVFKHX¥RNKVLNVKXQWN R DI WHIWWQZD OW
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78++ | ,QVWLWXW [3%U THFKQRPRGDAHRPGW QQRYDWLRQV

,QWHUPHGLDULHV IRU ,QQFRSMIDAW. REFKORD RUKHADUNHW 7UL
([FKDQJLQJ .QRZOHGJH &RPSOHPHQMWIUNHII VEY FIDWHIZWR/Q % U X\
(FRQRP\ 6 0 (V 6HOI HPSOR\HG DQG (QHUJ\

" lyay/‘)o 5$'1|6+Wy:$51
/IHDG ODUNHWY DQG 'HYHORSLQJ (FRQRMHRIWHWLIWBQ GALRGH®W K 7,0
6HPLQDU DW 78++

*OREDO ,QQRYDWLRQ IRU &RUSRM®G WRU&RPSHW L VQIQRNDHWVIMR @A H Q /F
7DON WR VWXGHQWY Rl ODVWHDQDI1BPHOREDO 0QQRYDWLRQ 0

3RGLXPVGLVNXVVLRQ 3ROLWLVFENQIHYRWDPBHRFINWWZIEBUINBLW XQ
,QGLHQ -DKUHVWUHIIHQ GHU 'MRMDIMK IFGLYEKHBD *HVHOO

4XR YDGLV ,QGLHQ" '"HU 7LJHU DXD\GHPQESSHXQIH2GRWH®]LDOH" 9
GHP 6,&180 1HWZRUN +DPEXUJ

7HFKQRORJ\ DQG ,QQRYDWLRQ 0DWR JHPH{DN F KQ WHRGX FMDIORQW R D
0%$ GHOHJDWLRQ IURP .D]JDNKVWDQ 78++

BHFWRUDO ,QQRYDWLRQ 6\VWHP IHQF HVRY BROSX WR PREHQRHHUDG |
,QGLD 6%$6( WK $QQXDO &RQIHUHQFH 1RV WRQQWO\ ZLWK
+HUVWDWW GXH WR QRQ DYDMOXIE VOB H R | ZEHRW KS U SN BIIOMUNG W R
'U J)ORULDQ .RKOEDFKHU

4XR YDGLV ,QGLHQ" :LUWVFKDIWROU¥ BEHNWIWYHENODXVWVWMRUWUDJ DQ
8QLYHUVLW|W +&8 +DPEXUJ

&URVV &XOWXUDO ODQDJHPHQW LQ D/®ILWG®RI* KQRED QX BRI KW Q .
JDQJW!JLJHQ 6HPLQDUYHUDQVWDOWXQUDQPJBDEBRQUIIAHPN %0QGL

3URVSHFWYV IRU 6PDUW ORELOLWOD® QQBYD 6\PSRYEKY “&KDUW ORE
‘D\ +DQQRYHU

,QQRYLHUHQ LQ ,QGLHQ &KDQFHQPHQU GRIXWWEFXHL P8 QINDHE ® DK
9HUDQVWDOWXQJ ,QQRYDWLRQVYXWDQGRMWNHUMFIKHY X GBF KALO M
5DKPHQEHGLQJXQJHQ I%U ,QYHVWGWYRQHBQLQQL Q@RLYHDW LYY QH 9
YRQ 7D\ORU :HVVLQJ 3Z& XQG *HURDHD *QBILDQPRXQYG 7D

'HU 7LJHU DXI GHP 6SUXQJ" ,QGLHRWDGQG:LGMWVF&BKMWWHFKXFLQ (
+DQGHOVEH]LHKXQJHQ +DXV 5LVVHQ +DPEXUJ

 QQRYDWLQJ LQ D *OREDO :RUCHD RESRUWRQRWLHV IRGUVKSSRUWH (
3URJUDP $GYDQFLQJ 5HVHDUFK (GXFEQWIRRQ WKHMG 6({SORUWDWI ]
,QQRYDWLRQ 6\WWHPV IX00 GDQWWPURPUORUWRKFRDDQGFLSQLVLD
MRLQWO\ ZLWK 'U B6WHSKDQ %XVH

&RUSRUDWH &RPSHWLWLYHQHVV WU BXSI K RDRKE DOV SLQRIGD BAL REQW H
3HWHU 'UXFNHU OHPRULDO )XQFWLRRO , X664 D@ WPEDLQHVYV 6F MR
ZLWK 'U BWHSKDQ %XVH
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78++ ! . QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

*UDVVURRW ,QQRYDWLRQV 2SS RUMRKRSNLHW LIRY", BERS RWILRKP RQ
,QQRYDWLRQV® ,QGLD :HHN +DPERUZLWK 'U 6WIHRIKDQ %XVH

3RGLXPVGLVNXVVLRQ (XURSDV OHDUK!'(PBRDWHX %QGGHI® =XVDP
GHPRNUDWLVFKHU 6WDDWHQ RWRI@® QLDAENW YHRQU RSHR &D UBHAW
(XURSD DQG *HUPDQ ,QGLDQ 5RXQG O@DEK HG H D P EX®LID D:®I®I!N V+ D

(UIROJVIDNWRU . XOWXU ,QWHQNXDWXIXMWYEH 1%6HMR/FFE&H U K +HXWH-
5DKPHQ GHU 9HUDQVWDOWXQJ S$NWXHPDW 7UBDQGWH QWYN BRFPLHO +

5ROH RI /HDG ODUNHW )DFWR QW RYDVOIRED OFBWILRY RYLGHQFH
LWV ,PSOLFDWLRQV ,((( ,QWHU@DWPRQWO &RHAKQRQRB\ 0QQ,70¢
-RVH 86%

(QWVFKHLGXQJVSUR]JHVVH LQ JOREDOQLYEHQ®WX®I ,QR®Y DMDLR Q
*DVWYRUWUDJ LP 5DKPHQ GHU 9RDOHRMNQWE,Q®RYDWLRQVPDQ

*OREDOLVLHUXQJ YRQ ,QQRYDW KR QRUG HRWOLIIDNX @ G HQV UHHW B J L |
LP 5DKPHQ GHU 9RUOHVXQJ #,QQR¥BWLRQVPDQDJHPHQW 78

+DPEXUJV %XVLQHVV PLW ,QGLHQ =3MDVPBHRWUEHDQW %R @GWHD
9HUDQVWDOWXQJVUHLKH *+DIHQOX@FRKWH XHUUEWUVQVLIW KB

,QGLVFKH ,QYHVWLWLRQHQ LQ QiXW XRKO NQ GW $WRKHH OWDIR O7IVHD |
EHLP *HUPDQ ,QGLDQ 5RXQG 7DEOH O0%QFKHQ

"U3.)0 .2167$17;1 (//1(5
8VHU ,QQRYDWRUV LQ WKH 6LOYBNV ODUNHM.EH&®,.F LRQY¥UHH VJILC

JRUVFKXQJVNRRSHUDWLRQHQ

6ORDQ 6FKRRO RI ODQDJHPHQ8$0,7 &DPEULGJH 86$
BHLW YLHOHQ -DKUHQ EHVWHKW WEQHVL BMWW Q U RY HVA)RWD PPLH
DQ GHU 60RDQ 6FKRRO RI ODQDJHPHPWMQ 0)RUVEKXQHPEUR
XQWHUVXFKHQ )UDJHVWHOOXQJH QQLPR ¥ IOMPLHRMEHM U N AKX H ©\DHHU3 U R
VLFK DXI +XVHU FRQWHVWHG DQG HW\HU ¥@®® SDXIP QW H@® IRDUK
3UR]JHVVQXW]HQ DOV ORWLYDWLROW]X] IPXUZ8\HWH Q Q QR CIMQL YD K U |
ZDU XQVHUH +DELOLWDQGLQ YBRXVHZH&IOWL VML PH KKDIWUH 0R
6ORDQ 6FKRRO DOV 9LVLWLQJ 6FKRODU HLQJHODGHQ

7T\ WLINHLWVEHULFKW



78++ ! . QVWLWXW 1%U 7THFKQRPRIDHHROGW QQRYDWLRQV

i”‘?ﬁ *UDGXDWH 6FKRRO RI (QJLQHH WRXRN & GODBEIBEIMQW 7RKF
ot -DSDQ

Y 6HLW GHP 6RPPHU EHVWHKW HLQHWHOUIW £XMDPRBGXE
6FKRRO RI (QJLQHHULQJ DQG 0D Q DXHHPHW GHR IHVKRNX1®ID KL U D
LVW 3URIHVVRU +HUVWDWW *DVWSQIRYHYVRW W QX Q& UK 7TRW REIXU W
9RUOHVXQJHQ ,P 5DKPHQ GHU .RREHUDX DR QG X0 WHWUWRPRD I
ODODJHPHQW GHU IU%KHQ ,QQRY IKMOR Y KD\DHIX R K)QM DS B & U\ER W
YHUEUDFKWH 3URIHVVRU +H UNJHDVRW WFHZXIQUO D XA HRWKBRWH LC
7RNLR XP GRUW X D ,QWHUYLHZVH® 88 W@ HKRIMM QXL TG LHVHI
XPIDQJUHLFKH 8QWHUVXFKXQJHQ LYWEHH -DBDRKINVFKEBD XQER G
- LOGXVWULH GXUFKJHI%KUW *HJHADWNBQE GL|
JUDJH ZLH 8OQWHUQHKPHQ PLW GH®LWBKMN@WOLF
5LVLNR YRQ ,QQRYDWLRQVYRUKDEHBQVXRHKHQ
GXUFK HOQWVSUHFKHQGH *HVWDOWXW®W R GLHAF I3k R
0DiQDKPHQ RGHU $QZHQGXQJ VSH]UWHGFEED U HFK
JHPDFKW ZHUGHQ N.QQHQ 'LH (UJHEQL
JRUVFKXQJVDUEHLWHQ ZHUGHQ PLQ X@\GHIHQ ¢
(XURS!LVFKHQ ,QGXVWULH JHVSLHJHGBN XQG
3URI +HUVWDWW XQG 3UR{‘H1@V3FKKLI’_EHGHQHU $UEHLWVSDS LMW LR®EB GHLWVF

'HSDUWPHQW IRU ,QGXVWULDO 0D QDIKPERMU\D B® L YRR R
7HFKQRORJ\ * WHERUJ 6FKZHGHQ

'LH VHLW EHVWHKHQGH )RUVFBXR®INMRRIS HUYDHN ERQQ B MW
ZXUGH LQ GHQ YHUJDQJHQHQ ]ZHQ JDHLFK ZHLWHUKLQ HUIR

IRUWJHI%KUW $QIDQJ NRQQW HX \® WU H
'LVVHUWDWLRQVSURMHNW YRQ 'U L o GHP 7
+0DQDJLQJ 7THFKQRORJ\ ODUNHW 7URGQ JES M XFw
)DFLOLWDWH ,QQRYDWLRQ"™ PLW G WOGEY 'S AJHLFKQH!
DEJHVFKORVVHQ ZHUGHQ 'DQN QDB s | AP

GLH +DQV 6DXHU BWLIWXQJ 0%QFK®OWG HUK

), UGHUXQJ GXUFK GLH $ZDSDWH@®WRW 3U

RI 6FLHQWLILF 5HVHDUFK LQ WXWR S LN X D O

5LJKWV ODOP, 6FKZHGHQ NRQQW4HX@?2YH “UDQVWUDQG  &RUQF LP
EHL (GZDUG (OJDU 3XEOLVKLQQ Pgl oLy 7tAWIH DQ GHY 78+ LP 01Vl

(,7,0 YHU _ ITHQWOLFKW ZHUGHQ

6HLW VHLQHU 3URPRWLRQ OHKUWVGR]HQMWWMH ®XE K+ BDOEVWD\LP (
+6WUDWHJILF ODQDJHPHQW DQG (BRARHRUMA RLQ G VWHIDERHFIWXQ® LV W
5HVHDUFK )JHOORZ LQ GHU #,QQRIDRIHRWOWD GG V HDNWH®O HFRWSD OY
*UDQVWUDQG 'DV YRQ GHU 6FKZHGALYFXKHIYHAWXBEKXQAARIQGE HIHI U
BURMHNW +*0DQDJHPHQW (FRQRPLFVLDWGOLEXWHG RQQREBMOQWLRQ™

ZHLWHUKLQ HUIROJUHLFK $XV GHWRH®@URMUBWIKLNGEGH L QKAEWIEN
KHUYRUJHJDQJHQ
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78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

6ZLQEXUQH 8QLYHUVLW\ RI THFKQRORJ\ LQ OHOERXUQH

'LH 78++ XQWHUK!OW VHLW Y L H OMRQP HIDKOUHEQH LHW. GPHL W QRIHHU=&Z/L Q E X |
RI 7THFKQROJ\ 687 LQ OHOERXUQH DYV 5®KY HYR B HV0 $SKLBVEHJU ¥
LQWHUQDWLRQDOHQ (UDVPXV 0XQGKNOO0PYWRVDSWIRRIQ DIFCPQ/D $H O R
VLHKH .DSLWHO VWDUWHWHWLRQ PLWHEBH zRRSXOQW\ RI 9
(QWUHSULVH™ .RQJHQWULHUWH-DKPK @ IKHDWS WY ! 5 KQLHA K \DXH G L H
(LQELQGXQJ YRQ 'RIHQWHQ LQ /HX 0 YHIRD QD WP\ WOXQIGHH) GLHV . RR
YRU ]ZHL -DKUHQ XP JHPHLQVDPH )RDXFKX3H®E D N\W OGLHA
,QQRYDWLRQVPDQDJHPHQW VRZLH (HIUWW H QHIJ #QW X @ID X HUQZ H Lt
JRUVFKXQJVSURMHNWH GLH EHUHLKXYD JK QH UN VWAHKQ \@HUD EIHQ W

,QGLDQ , Q\OW QW 3 WRHH R WO D (RIREATRAIRED ) FROGOCRIML BRY LLIQY $HKPAHHEEIED
6HLW EHVWHKW HLQ HQJHU .RQW®INQV GHV 7,0 PLW 3UR
*XSWD YRP ,QGLDQ ,QVWLWXWH RI ODQDJHPHQW ., 0 LQ
$KPHGDEDG GHU DOV ([HFXWLYH 9LFH &KDLU GLH GRUW
DQJHVLHGHOWH 1DWLRQDO ,QQRYWWMWRRQBXQGDWLRQ 1,) O
GRUW SLRQLHUDUEHLW ] XU BQWHUVW¥»W]IXQJ VRIHQDQQW
+ZXU]J]HOQDKHU ,QQRYDWLRQHQ OHUDMYHWRW ,QQRYDWLRQV
$QXS .DUDWK 1DLU HLQ 6WXGHQW GHV ODVWHUVWXGLHQJDQ
*OREDO ,QQRYDWLRQ ODQDJHPHQW H*}'U 6WHSKDQ %XVH 3URICUSQLO *X
SUDNWLNXP DQ GHU 1,) ZR HU PLSDMQLVK 7LZDUL _ -Q GLH
IDQGHVLQQHUH LQ ,QGLHQ XU HOH@WHIQ | HUKRDIWRUHQIXXIQG LKL
EHLWUXJ 'LHVHV 3UDNWLNXP P¥%QGWWMNPLQKHPQ@H:(OPNWIH QD UFED \
*UDVVURRWY ,QQRYDWLRQV

'‘DU%EHU KLQDXV EHVXFKWH 3URI V$QLOVIEWEQRD 6FIX\RADW DOP 5]
ODVWHUVWXGLHQJDQJV *,0 XQG WUXJUPDFXHED I$SEER/ HKB® XNV IR HV
,QQRYDWLRQ 6\PSRVLXPV LP 5DKPHQEUWHU ,Q®VDLMHHRUYBFREQJIVS
*OREDO ,QQRYDWLRQ YHUDQNHUWGV HIUVV®E Q RDIWV IRFRY YIRW KW E H Q%
B3\UDPLG YRQ 6DUDK 3UDFHXV E DXWHWHKLVNOGHUV,H) DXQ MR GD W |
,P 1IRYHPEHU EHVXFKWHQ 'U 6WHSMKD QL ZIXWIH XM\G .50 8]Z GLI
+LOIH YRQ 3URI $QLO *XSWD NRDOWHRWHOBYRYLWRUHQ *RUJ
,QWHUYLHZV GXUFKJHI¥%KUW ZHUGHQ

(XURSHDQ ,QVWLWXWH IRU 7THFKQBRDRIN QW.® '"BRBRYDWLRQ 0D

'DV -DKU ZDU 1%U (,7,0 HUQHPWJIHUIRGHWHLFKQ WEQAFKWHQ
.ROOHJHQ HUQHXW HLQ JHPHLQVDPBNOKXFKQE PLW3 IE®.FU T YW HO
,QQRYDWLRQ 'ULYHQ &RPSDQLHV HUMKB'!(]7,0 LRUIOVRLRRHQDUEH
,*6 652 ,QQRYDWLRQ DQG (QWUHSUPGXWVIKLES BEE 2AS3HDIDW
2UJDQL]DWLRQ DQG +XPDQ 5HVRXURHWLR2RWs 728 QAHU GOV Y,7,0
23(1 ,1129$7,21 IRU */2%$/ (QWHUSULVH

$XIEDXHQG DXI GHQ (UDVPXV OXQGX\G $QWWRDHFHQAQ X HLQ ZI
JHPHLQVDPHU (8 $QWUDJ 1%U GDV 0D QLM L&XU L7H DELLRLIQID PR W
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78++ | ,QVWLWXW [3%U THFKQRPRGDAHRPGW QQRYDWLRQV

BHSWHPEHU IDQG HLQ (,7,0 %RDUGWEBWWLQRUW EWWDBRERW®DVHQ
OLWJOLHGHU 3URI 3HWUD GH :HHKFGO 13HGHMLIGRH QDO YX HUK O HQ ,P - X
IDQG HLQ ZHLWHUHV %RDUGPHHWWMDJ(QQHGHU TRO¥BWUHOIWQRY WD +H
(,7,0 *U%QGXQJVPLWJOLHG LQ GDV 3U!VLGLDODPW
$XFK LOQ WUXJHQ GLH ,QYHVWLWL
$XIEDX YRQ (,7,0 'RF )U%FKWH 1DF
.RQIHUHQ]HQ LQ &DPEULGJH
(QVFKHGH XQG %HUOLQ
YHUDQVWDOWHWH (,7,0 'RF LP 6HSWHP
1%QIWH .RQIHUHQ] DP 5DQGH GHU (
'28725%$/ 6800 (5 68+22/ 21
7(&+12/2*< 0$1$*(0(17 GHV (XURSHDQ
,QVWLWXWH IRU $GYDQFHG B6WXGLHV
&RUQHOLXV +HUVWDWW EHL GHU (,$60 LQ 5'XPHQ GHU 6DEDQFL 8QLYH
' VWDQEXO .RQIHUHQ] VWDQG XQWHU GHP ORWW
EHWZHHQ 2ULHQW DQG 2FFLGHQVDU DR AU DYMW 7WKW] I DKPMHGFEZHL
1LNODV 6W,UPHU WHLO 7HLO GHYQGUORBKDPPRRIDU DKIOM DXl GHP ¢
HLQH VSDQQHQGH 3URMHNWDUEHLW DPIQENP *UR{HQ %DVDU L
(,7,0 ZZZ HLWLP RUJ LVW HLQH .RRSHQDWXR®RSMR/FKHRKUNHF
DXVIJHULFKWHWHQ +RFKVFKXOHQ '®SQXYHKYH®Y \YBOHDIKDI WIHH 8QL
&DPEULGJH XQG GLH 78 %HUOLQ HVRZLWHMXDWHWHQQRYB®WALYH 8Q
7ZHQWH 6HLW GHU *U%QGXQJ LP QRNDWLRQDIRAHIAKHGQ XQWHU\
$XVULFKWXQJ O!QGHU%EHUJUHLIHQGXV®PRHEYF KRUIDVEWRMHNY G
ODQDJHPHQW )RUXP XP GHQ 'LDORJ PXPKHQWEHWHKKHQ [DHPWHL
'‘RNWRUDQGHQ XQG RUJDQLVLHUH®D /HKUWWUDXQW W IYOW DI HDX Q,G
,QLWLDWLYH YRQ 'RNWRUDQGHQ H\WL QI¥%HUX UIFDFKY¥Z KR KV Z LMMAIZ WK
KHUYRUJHJDQJHQ ZZZ HLWLPGRF RUJ

7\ WLINHLWVEHULFKW



78++ ! . QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

/HKUH

9HUDQVWDOWXQJHQ

,Q GHQ YHUJDQJHQHQ ]ZHL -DKUHQP R X¥®&H GBIV ) DHFKUBMRKQROR.
,QQRYDWLRQVPDQDJHPHQW ZHLWHWHD NV JHEOXWH U'DYV AWMHDWVXQ J |
BWXGLHUHQGHQ HLQH ZLVVHQVFEROQVOLNKHW GOQ/G LOHHWW W ! @ &\DE VO
,QQRYDWLRQVSUR]JHVVH ]X YHUPXW®® B QQVWZELHIN @M Q GH@ MDXW )R
3UD[LV DXIJHJULIIHQ $VSHNWH G BV RMWHRREW HFD VHREZ LD BAVQJV E
5HJHO GLH $UEHLWVJUXQGODJH DMHINVHDBEHL/ HK U % HYUHDEN/QW B E& W X¥Q J
IJLWHUDWXUDQDO\VH GXUFK GLHHAUMX ®XH UHQGDQVWDKUN MQHIU D[ L
'LHVHU ZLUG GXUFK 9RUWU!JH QR UQHKIPH QY PWURQBOHQ @G GH L
UHDOHQ 3UREOHPO VXQJHQ LQ .RRIKDDE LRHU P.IX\W \J H U\PRIZL K QD L W
)DOOVWXGLHQDQDO\VHQ HUJLHOW

8QVHUH 9HUDQVWDOWXQJHQ ZH Q GHIQX\QLWF K UD/F KIWHXGGEOLLHFKHQG)HD FEK
GHU 78++ DQ GLH 7THLOQHKPHU DI/XWHOD @B XRBUHB S WR HWMPHPUH OR Z L
DXVODXIHQG DQ GLH 7HLOQHKPHU IH®H\HQ K RBRKX/EG KX Q JTEQHI]
VFKDIWVLQJHQLHXU +:,

'D XQVHUH 9HUDQVWDOWXQJHQ ]XQHKOWGOE QRWYLEKWY DG HHU 6\@ % Gl L
78++ EHVXFKW ZHUGHQ KDOWHQ ZLHLGHQQWVAEHWZ L HKIHGGHQ F
6SUDFKH 'LH 9RUOHVXQJVVNULSWH \BIUG X QZHHLQ SNUIDRXHQ ZDKO
HQJOLVFKHU RGHU GHXWVFKHU 6SUDFKH DEJHQRPPHQ ZHUGHQ

311 LQWHUVHPHVWHU

/HKUYHULOQ 'R]1HQ'
3URGXNW XOQG (QWZ 3URI 'U &
7HFKQRORJLHP 3URI 'U &
7HFKQRORJLHPDQDJH 3URI 'U &
7,0)RUVFK .RO 3URI 'U &
 QWHUQDWLRQD 'U 6WHSKI
312 6RPPHUVHPHVWHU

/JHKUYHUDC 'R]1HQ'
%HWULHEVZLUWVFKD 6HPL  3URI 'U &
-XQLRU 5HVHDU 3URI 'U & +HUVWDW
7,()RUVFK .RO 3URI 'U &
, QWHUQDWLRQD 'UBWHSKD:
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78++ ! . QVWLWXW 1%U 7THFKQRPRIDHHROGW QQRYDWLRQV

313 LQWHUVHPHVWHU

/JHKUYHUDC 'R]1HQ'

3URGXNW 3URI 'U &

3URGXNWSODQXQJ B6HPLQDU 3URI 'U & +HUVWDWW

3URI 'U ,QJ ' * )HOGPDQQ

7HFKQRORJLHP 3URI 'U &

7HFKQRORJLHPDQDLQ 3URI 'U &

7, )RUVFK .RO 3URI 'U &

*OREDO ,QQRYDWLRQ 0DC 'U 6WHSKI

314 6RPPHUVHPHVWHU

JHKUYHUDC 'RIHQ

Y% HWULHEVZLUWVEKD 6HPL 3URI 'U &
$GYDG 5HVHDUFK 3URI 'U &
7,/ ) RUVFK .RO 3URI 'U &
315 LQWHUVHPHVWHU

JHKUYHUDC '‘RIHQ
7THFKORORJLHP 3URI 'U &
7THFKQRORJLHPDQDJH 3URI 'U &
SURGXNW:! 3URI 'U &
SURGXNWSODAQ X 3URI 'U &
7,/ ) RUVFK .RO 3URI 'U &
*OREDO ,QQRYDWL| 'U 6WHSKLEL

7, 0)RUVFK

7,0 )256&+ LVW GDV )RUVFKXQJVNROGMRIWLXF MROQOXQWWU 1XW
NUHDWLYHQ 3RWHQWLDOV DOO KWW LADYEBNVFKDI VEQ HF KX Q 0% WE Wl
'DEHL VROO QLFKW GLH 3U!VHQWBIWR@ QP VORQG\HUIS BEQNWLVMWHKHQ
P J)RNXV VWHKHQ 6WDWXVEHULFKMWHQ & EGHIU GHIE HLNWHXH GHHIQ 0 & W
JQVWLWXWYV DXVI%KUOLFKH 'L NX\Q]HRO@HHQ [XH LHOQMKPIWWD XQ G GLF
YRQ LQWHUHVVDQWHQ $UEHLWHQHDKKMUKXGH PG HVWS GHHL \WNE P UW
OHWKRGHQ 1%U GLH HPSLULVFKH 7RU® FKXW®D $ IHHIGD P! {LJHU
(IWHUQH 7HLOQHKPHU 3URIHVVRUWD UEHLWHUV FECOVWHZKIOMW H 6 W)
KHU]JOLFK ]XU 7HLOQDKPH HLQJHOWGHOKUHQ G266&+ IRQGHV XQJIV]H
PRQWDJV YRQ ELV VWDWW
'LVNXWLHUWH 9RUWU!JH LP %HULRKMPSEDWUDKKPHU $XV]XJ

''$ ORJ 3URMHNW 'U .DWKDULQD .DORJHUDNLYV

3URGXFW 6HUYLFH 6\WVWHPV 1HMOD .HUIDL

JHDG ODUNHWYV LQ $JH EDVHG ,QQRYDWLRQV 1LOV /HYVHQ

7\ WLINHLWVEHULFKW



78++ ! . QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

,GHQWLILFDWLRQ RI ,PSRUWDQWLH\ZRUGY 7DND\XNL 6X]X
"RLQLQJ 2SHQ &ROODERUDWLYH &RPPXQLWLHV 'DQLHO (KOV
/JHDG ODUNHWVY 5DMQLVK 7LZDUL

([RIHQRXV YV (QGRJHQRXV *RYHU QDIQ¥FHYRI, DSHRY BROROQ BR
1LFODV 6W_UPHU

8VHU ,QQRYDWRUV LQ 6LOYHU GODWNHWV .RQVWDQWLQ :HOO
2SHQ ,QQRYDWLRQ DQG :K\ 5 ' (PSORVHIQD AMERQFLSDWH
%DUULHUV WR 8VHU ,QQRYDWLR®HBVKUS, QFKRUNWLIHRD 3R 8 6 H2
'LVUXSWLYH ,QQRYDWLRQV LQ $WRUE®PEBERUBHDOWKFDUH $G

$XVIHZ|KOWH QBN &WXEILHH QD W EHLLWHQ

,P %HULFKWV]HLWUDXP ZXUGHQ EHXQXQEWXSOR®DUEBYWHQ ]X
7TKHPHQ DQJHIHUWLJW /LVWH QLFKW YROOVW,|QGLJ

331 'LSORPDUEHLWHQ

9HUIDVVHU 7LWHO

-216621 -RQLQD *OREDO ,QQRYDWLRQTXD Y DWHIP HRQWS BFFHWVH | X C
(QWU\ LQWR (PHUJLQJ ODUNHW VK I$ H [DPSOW IRM EDV
VHOHFWHG *HUPDQ KLGGHQ FKDPSLRQV

.$:&=<. -HVVLFD $QDO\VH GHU DQJRIQWQIEWIIKQHQVIIRV LW L
DXIWUDJVEH]RJHQHY ODWHULDO XBNWMILIXQYRRGH U
UHWURJUDGHU (QWQDKPH YRQ 3 U REDXNEMLLRVQMPID WR-
2SWLPLHUXQJVYRUVFKO!JHQ

J"7=(5 1LOV .XQGHQVSH]LILVFKH $QSDVVXQJ HHIH/HPS/QRUR BN M

7KRUEHQ $QDO\WH XQG %HZHUWXQJ EHVWHKHQGHU $QV!W]H
5(76&+0$11 3LUDWHULH XQG PDULWLPHU 7HUX@®RIHYR*%YV BOQM +H
IXW] BHHKDQGHOVVLFKHUKHLW ,QGLNITHURXBG §BU NGH.ZN

PDULWLPHU 2EMHNWH VRZLH GHOULVEKWWXQJVI'KLJN
*HIJHQPD{QDKPHQ

0(<(5 $OH[DQGHU .RQJHSWLRQ HLQH VX% BDMHUXYWNNWEXKE P YR Q
.RRSHUDWLRQVHQWVFKHLGXQJHQ LPWRRWH[W YRQ

3,(3(5 7KRUVWHQ +RZ GLITHUHQW WN U W K RPOSQY/X FIRFVDOERWY ¢
HPSLULFDO DQDO\VLV RI URZLQJ VSRUW LQQRYDWL

5(+'(5 6DVNLD (YROXWLRQ RI FDWHWWRERWLFY D SDWHQ

5(,0(56 .RQUDG +RZ WR &DWFK WHKRBRRA )LPERIKPHRWIWLRQ R
(YDOXDWLRQ 3URFHVYVY DW 'U]JHU 6DIHW\

5,(+0 6LPRQ 1IHWQHRJUDSKLF DQD®SOWVRHFRY RLQQR BB W LVRR
FRPPXQLWLHV

6$/=0%$11 6WHIDQ &RQMRLQW OHDVXUHPHQW
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332 ODVWHUDUEHLWHQ

9HUIDVVHU 7LWHO

$.081 9RONDOQ &RPSOH[LW\ 0DQDJHRHQQYHHRKWDIPHEZ BH M YIIRAH (3ULY

$<.8/ ~1J%U &RVW (YDOXDWLRQ RIUEBQQH IFXKRIG :& OIBL DX

%$1+26 '( JLUPV 7UDQVLWLRQ WRZDUGV SQRGRRMWR W W QLW HV \

2/,9(,5$ ODULQEKDULQJ LQGXVWU\

%$8(5 &DUOR &RQFHSWXDOL]DWLRI®HRQW SQBWORIGR HV RD\QOSIS|
LQQRYDWLRQ PDQDJHPHQW RI D PHROLRDBUWHFKQROT

%2/6( 7LPR 6LPXODWLYH (YDOXDRRER®G VRZ BYINK LBAXO/DRIF R® *

%866( -RKDQQHYV $QDO\]LQJ PRWIMHRY IRY RYHOQ FROWAH. ERQRYD
GLIIHUHQWLDWLQJ RSHQ VRXUFEBWRIWZDUH DQG RSFH

'("-$ (OGD 2SHQ 6RXUFH ,QQRYDW MRXG\$R& RBRSWD B D WH. YOHD 6
&RQWHQW &R FUHDWLRQ

*'(< +HQRN +BURWGXFW 6HUYLFH ,QQRYDWLRQ D7 BHURD WV R@ D6ORGA W Z

*,20% (77, /IXFD '"HYHORSPHQW RI DQURFRHWDVWRIUY H QRY&J®7 *PE+
&R X
*™/'"1(5 ORULW] $QDO\WVLV RI %XVLQONYVDIDMWMIGHO VKIRWDSHHV

.2:5,76., 7DQLD 7KH 5ROH RI %XVLIQRHYV@RGRBD,Q QRYO @&/

/1$'23(5(= 3DXO 7TKH 2SHQ ,QQRYDWURRXNFWILDANIHWVHIVQRESDLQ 3D
H[SHULHQFHV FXUUHQW RXWORRN DQG IXWXUH H[SF

/(77(5 9DOHQWLQD 'HYHORSPHQW RIQUDOBRRODWILRQ BD@BHVV D
VWDJH RI )X]]\ )JURQW (QG WKH FDVH RI 0$48(7

/2'7.( -DQ 3DXO (VWDEOLVKLQJ &RRALQQDVOXOWRGBYDFMRIQD O &R |

1$,5 .$5$7+ $QRBUJLQJ 3DWWHUQV RI *UDVVURRWY ,QQRYDWLRQV

52'(/$ /81% %XVLQHVV ORGHO ,QQRYDWLRQ LW 13Q) RGO WH®HUNWK \F
6HUJLR ,QGXVWU\

6$78780 3UDHZD 3URGXFW 6HUYLFH GVWHAWMRVDQQRY DMWLRQ WUD Q
HQHUJ\ LQGXVWU\

6(5&21(. )DELR '"HYHORSPHQW RI DH®\DIRNHNQHOPHWIVYU B WUNHW

9%$=1(/<7( .ULWWEQOH EDQNLQJ DQDO\VLV RI BXYURQYDMWHBWYHORSP

(,66 &RUQHOLXYV L GHQWLI\LQJ WIRSM OLHF W K HI MHUD @ M K WHRIDV
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78++ ! . QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

3.3.3 6 WXGXKQE SWRNIKINWDWEHIL WH Q@

9HUIDVVHU 7LWHO

*(17,/( )UHGHULFR $ 4XDOLWDWLYHRGXFNHBMMEIQDPMHVEWWRHPYV LQ
*HUPDQ ORELOLW\ %UDQFK

+$*(1$8 'DQLH@QRYDWLRQV IURP (PHUJLQJ 0D ONWMWNVR I$ Q K PIS& D\
7RELDV RI ,QGLD

+(,*(57 &KULVWRSK 3U!lHUHQ]XQWHDKBPKYLRG 2 EHQ SRIQWSKQW X G
BRXUFH &RPPXQLWLHY DQKDQG GHV &RQMRLQW $S

-$55 %DQMDPLQ &RPSDUDWLYH 6WXGHRI &BOIWHRWUFH DQG

0$7(51( &KULWWREKOLW\ LQ (PHUJHQF\ 5DGLRJUDSK\

02+5",(&. 20LYHU 3URGXFW 6HUYLPHWVYWWNRHRWULP ORELOL

6%((" OXKDPPDWGRWWRP RI WKH 3\UDPLG $ OHWOWRDOWXVHI $FLC
$PDG

6&+/27(5 $QQLND .OLQLNHQ LP 8PEURNFEX QYMY XHD G HX\@ WF KH Q
.UDQNHQK!XVHUQ DP %HLVSLHO GHU 23 %HUHLFKH

:$/'2&+ 'DYLG .DL]JHQ XQG ,QQRYDWLRKV YIHD @ 7KHL@GXQJI LP
 QQRYDWLRQVPDQDJHPHQW

1 D F K K D O(WV/IDJEHO L(RWDXEQDIL HAHAQ JL GBWA N WIXEGW H R GIDQURMRIXD D
, Q YIYA\DLVR IQR @D @IDQ Bl PRI W ¥, 0, 0

6HLW GHP +HUEVW ELHWHW GLRALWMW+GUHQ RRBRAFPLWMURMHQ D.
3DUWQHUXQLYHUVLW!WHQ GDV IDPWHYQIREDRQDQARIDWIERQSUB
*0 7 DQ ZHOFKHV GXUFK GDV (UDWP)XG\HOXQXGERS!BURKHDRP8QLRC
]JZHLM!KULJH 6WLSHQGLHQ]DKOXQQHRKWQHNXYBBSIVFRKHEWEGLHUF
ZLUG

$XIEDXHQG DXI GHP JHPHLQVDPHQ HONWIHRG 68\QXLEHLQN WK UR L @ W
ZHFKVHOWHQ LP +HUEVW 1% Q | JHHK Q7 86A% X @IRH WH B GRHL W QH GIR O
$EVFKOXVV LKUHU ODVWHU $UEHIUWIBQ LLPUSHBW K@ EHMRPLW GDV =
DXV *ODVJRZ XQG +DPEXUJ HUKLHOXNUJIHQ,P +HUBWXGLHUHQGH
78++ HLQJHVFKULHEHQ Z'KUHQG Q ZEBDWHRIHDEXYODBUGLHR$D OER L
LQ '"'QHPDUN XQG B6WXGLHUHQGH PQVGWN RZIZGEXQRD RBQLYQ
ZHFKVHOWHQ 'LH ZHLWHUKLQ ZDFKY¥YXQDWWOXQ4NFIHUEHY EXQG
$WWUDNWLYLW!W GLHVHV 0DVWIBHIUGIUB R PG/H QLIQUS R @ WIDHILG- K H Q
GHU ELVKHULJHQ *,0 $SEVROYHQ®WHQ ZHLWHU JHI _ UGHUW ZLU
'HLWHUH ,QIRUPDWLRQHQ HQWQBIRPHQWHHELWWH. \SHU 3URJU
ZZZ JOREDOLQQRYDWLRQPDQDJHPHQW RUJ

7T\ WLINHLWVEHULFKW
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78++ ! . QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

=XVDPPHQDUEHLW PLW GHU 3UDJ[LV

=XVDPPHQMRLWEPLW QW HBUOYHKPHIQK PO G HQ GHW HHK U H

LU VLQG VW!QGLJ EHP%KW XQV WX PHRQY 0KV XELH b WXZQWWB QG H
]X JHVWDOWHQ 1HEHQ ]DKOUHLFKIQQ X®GD NMHLWFKHI® HB H IGMW!
JHLWJHP!{HU .RPPXQLNDWLRQVP HGUHRD V, §MHOIG 16/ E S Q LDW L7W ! W
5ROOH 8P GLH LQWHUGLV]LSO I6QVXE L$DUHELOBX Q¥ X QGHIWKU Z L U (
9H U D QV WDIDRGXQIWV SOWP PELUVXFK XQWHUQRPPHQ  $Q\LWWYN FIXODV WG
XQG GHQ ,QJHQLHXUVZLVVHQVFKDIWHQV' ISWIDIQ VIRR ISHEWHB UM H Q
=XVDPPHQDUEHLW PLW 8QWHUQHKPRELDXMUGIU GHLIWR & EJXUNIRL ¢
1%KUHQ ZLU GDKHU UHJHOP!{LJ JH PHIQ Q:\RIUMN VAKLRAS V8 GBI B R H KLR)
BWXGLHUHQGH JHPHLQVDP PLW 8QWN-R@NKPW B Y HUWZH WK O)XQQ I

7TKHPHQ DUEHLWHQ ,Q GHQ YHUJD QRHHOHQ QW WBDMPHHY/QHKUPG Q
+DNR :HUNH %DG 20GHVORH ODTXNBWDBFBHY QU] IKRBAVIFQHQWD O

HLQH =XVDPPHQDUEHLW JHZLQQHQ

%WHUDWXQJVGLHQVWOHLVWXQJHQ

P %HULFKWV]HLWUDXP KDWWHQ LZ\ U 8§ WHHIQM KEPLHHQ * B B H JHHQLK 18 P
7HFKQRORJLH XQG ,QQRYDWLRQVP® QBHLOMH/EHNWH @ HXWX © AWM H
JROJHQGHQ ZHUGHQ DXVJHZ!KOWHOORWMHNWH NQDSS YRUJHVW

"9RUGHQNHU LP (QHUJLHPDQDJHPHQW XRIQNVSDGEY &WHIUD XSBURRIGHUNE
.RRSHUDWLRQ PLW HLQHP I¥KUHQGHRUGHXWVFKHQ (QHUJLHYHU
3URI 'U RHF SXEO &RUQHOLX%WX\HHUVWDWW 'U 6WHSKDQ

'LH ]XQHKPHQGH 'H]JHQWUDOLVLHUXQ@DJ GMQG (QEDPILWM Y KUHWRELX,
$XWDUNLHEHVWUHEXQJHQ HLQ]JHOQKU ]3UNRPW®BWWHDDWHP EL Y
(QHUJLHYHUVRUJXQJVXQWHUQHKPHQ XYQRIW QJURBRPH ZHMUMDKNIRUG M|
EOHLEHQ P%VVHQ 8QWHUQHKPHQ QIN¥B I WLBIK]HX WG B GIEHNGIQQIH G
B3URGXNW XQG B6HUYLFHNRQ]JHSWH HLHU O LaFKQ@L WODAWHQOH $
3ULYDWDQZHQGHUQ XQG 8QWHUQHKRH QOHWWRBHWHGOIW /HDGNR
XQVHUHV ,QVWLWXWY DQJHVLHGHGWQ %SHILYTLWMHROBWERRBY ZH]
XP LQ ,GHHQ :RUNVKRSV ]XVDPPHQ PIUREGIRPYQWIOOXIDOKPIQ]X G
XQG LQ HLQHP ZHLWHUHQ 6FKULBYE HIWKIOQVNRQ]JHSWH ]X HU

'LHVHV .RQ]JHSW ZXUGH YRQ XQV EG@BKH®Q \L RO KIDNUHQ 8 U$N W
LVW GDV /HDG 8VHU 3URMHNW +6RWRW +ZRPHKIHPV (IQH 8 XIVHD\PHP H Q D
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78++ | ,QVWLWXW [3%U 7THFKQRPRIDHAHRXQGW QQRYDWLRQV

JRUVFKXQJV XQG (QWZLFNOXQJVDEWHDOXDRK HKOL Q HIVH UJU R YHHQ V
GXUFKJHI%KUW ZXUGH XP QHXH VBHH® P%HUSBIULR B XAHWNRQIHSHQ =X
HQWZLFNHOQ 'XUFK GLHVH .RQ]JHSWH3VRVIDWIQD EVK D OMHD VXN Q|
SHDOLVLHUXQJ LKUHU HLJHQHQ +Q\WHUYW&W]WHDBUBIHQ GH X UF
VWDQGHQ VR 7KHPHQ ZLH GLH GHHQWVUSDHIHF KBHXQUHWRIZHNIGLH |
9HUZHQGXQJ YRQ (QHUJLH LP 3ULYDQMKDXVKDOW LP 9RUGHUJ

1HEHQ GHP NODVVLVFKHQ $QVDW] /HH\D G3BWHUQEHEKPHUXD QB i [W
1IHW]ZHUNHQ ]X LGHQWLIL]JLHUHQH N UGN QW L@L oKL H\OHWPH B QRIM/HD G
+(PEHGGHG /HDG 8VHU~ (/8 JH]LHOWVEROBNN HEXFKEBOML OLWDUTE
(QHUJLHYHUVRUJHUV ZXUGHQ %EHQJEDYGRQ]HL® HQ\WH P @MW LD H )
WHLO]XQHKPHQ XQG DOV SRWHQ]NWOBIHW(MA BENHQG HIPX \38 UIRMH X P 1D
7HLOQHKPHUQ GHU 8PIUDJH ZXUGHVDERBRKOLH{PWBUBHQ /HBG ¢
DXVJHZ!KOW XQG ]XP 8QWHUQHKPHQV'LR URMKHREQ H RQ JHHID® BN U Z
%EHU HLQH BWXGLHQ XQG &RPPXQEW\XFHBPIQHUAKAKHR ZISHH BW H Q E H |
HUPLWWHOW XQG ]X HLQHP ZHLWRWN\K REJORFHKQ %RUGHQ MHIQIHOD (
OLW HLQHU 9LHO]DKO QHXHU ,GMHBHNRW J3HER\GK DWW V YXAHR 6FHHL G HQ
NRQQWH GDV NQDSS HLQM!KULJHHWRKBMMLER PEAKMPKORVVHQ ZH

+?EHUZLQGXQJ YRQ 30DW]SUR ED3W HEH YWYV IS HIHQU = HUGD\Q@ELERD K ! XV H U
3URMHNW LQ .RRSHUDWLRQ PLW HH Q 2B L/ W% MIBHOMBIMQ GHXW VF k
'U 6WHSKDQ %XVH ORULW] *,0GQHU

'"HXWVFKH .UDQNHQK!XVHU P%VVHQ WLFIKR UE®RLXQ DHX H\ON HB OB Q

PHGL]JLQLVFK WHFKQLVFKHQ )R UMY PKQG WO H] XZ L PISOH® G B @/ LIV S U
.UDQNHQNDVVHQ fUJWOLFKHP 3HUMR®@DO K® G X3WAKL H Q@M @ LJANH Q
.OLQLNHQ LQ 'HXWVFKODQG XQGRBLDFHVWW L RQMHEHKDWDKLF K GLH !
GHXWVFKHQ 2SHUDWLRQVV!OHQ IOR RXKH W] WM B L JBIKW H KOQUWF K IBXW K |
DQ 2SHUDWLRQHQ SUR .UDQNHQKD>XHP HLHQXWUDKKNQIGUWHW  HL\
QHXJHEDXWHQ 23 7UDNWHQ XQG HLOHB LHUKWKWFKQ LY A I*BQ!WH
HV LQ LPPHU PHKU .OLQLNHQ [X HUXDP BAIHV] 23 REOWIPLERKY 'D

JO!FKH ]X GHP WHXHUVWHQ %HUHYRK HLIQQH H | | DJLLGICNV H K30M W] Q X W
GLHVHP %HUHLFK YRQ EHVRQGHUHU %HGHXWXQJ

P 5DKPHQ HLQHV 3URMHNWHY PLVDWHNWHRPKGHU G XMWAURKLHF®E @3 7L\
HLQH 6WXGLH ]XP 7KHPD +30DW]SBREONMMH QD GHXFKIHKHRQUI 'DE
GHU =HQWUDO 23 LQ VHFKV .OLQLUWWW IZJ KV HEMW LHFLKQHNM WU BHH 3UR]
GHV 23 7JUDNWHV IHVWJHKDOWH QQX GGOHIHSAY PKHGP2ZWODWWIHHUQ JH
$QVFKOXVV NRQQWHQ *U%QGH |%lWUILGDNUN XN ES URHED® R VLG GIWH 3
JHQHULHUW ZHUGHQ GLH GDV 30MHWI[SUREQHWPVRLGLRVHUH®WXGL
KHOIHQ GHQ 30DW]EHGDUI GH WV HKHQ XQE BHWHYNQDSSHHUOAFKH LG
=HQWUDO 23 EHVVHU QXW]HQ ]X N.QQHQ
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78++ ! . QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

+.RQ]LSLHUXQ XQIEX IEDRXOXQI HHIMPHIR SBEHQW 7HDPY EMHIL HILQHP
OHGL]JLQWHFKQLNXQWHUQHKPHQ™
3URI 'U RHF SXEO &RUQHOLX¥%XHUVWDWW 'U 6WHSKDQ

=LHOVHW]XQJ GLHVHV 3URMHNW HVHZD BHHLVG K@ VR Q H.G IOHDADIQX Q ¢
HLQHV 7HDPV ]X XQWHUVW%W]HQ WZHQBKH3HUP, @R Y\D WIRRD VS UF
BURGXNW XQG 3URJHVVLQQRYDWLRGHQ BNWEHQW HWH JOIH W
RUJDQLVDWRULVFKHQ $XIEDXV JHKQMWIDQ LDQX DK VIHEZPK OMKKD 7
EHUHLFKHQ GHV ,QQRYDWLRQVPDQD JHDEH@W W HDXO XQIVHUWHU B
XQWHUVW%W]WHQ ZLU XQVHUHQ 3DWW®Q HUH PREX LFOGG{L @ VB QLK
HUIROJUHLFKHQ ,QWHJUDWLR @ FXH.bi ® DWBKIHEP WX B DX V KV HUQ C

+3RWHQ]LDODQDO\VH GHV LQGLVFKHQWSENRD W GQ HWRKHG F 8001
LQGXVW ULHODOH@XQPHQDO, VXQJIHQ ™ HRHUQC
'U 6WHSKDQ %XVH 5DMQLVK 7LZDUL

8QVHU ODQGDQW EHDEVLFKWLIJWWNELDRNKI *GINFK ! IVO\GDNWKM QW6 X
DXV]XEDXHQ $XV GLHVHP *UXQG EHQ/RUPWDWLRQHIXQ®L BDXWH-
P JOLFKHQ =LHOLQGXVWULHVHN®RMHQHLQH,) GIQHOH QW DY HIQURQ
SHFKHUFKH XQG ,QWHUYLHZV PLW BRUWDRWUBQW RBK IUGK QN R (
,QIRUPDWLRQHQ HUXLHUHQ

,QGLD :HHN +DPEXUJ

8QVHU ,QVWLWXW LVW OLWLQLWXDWRU:+GH G L Q& PDH UHHNHOD @D C
GXUFKJHI%KUW ZXUGH XQG PLW/KOMHUXMLODMAW DLA)EHW ] Z' BV
RUJDQLVLHUWH JHPHLQVDP PILGW WH MQMADL REDKHIUOH @ K@ W Q H U
+DQVHVWDGW +DPEXUJ ]XP YLHUWHRQHOBBWLRAXH L GHV: ¥,0 HU
%EHU GHQ *HUPDQ ,QGLDQ 5RXQG 7DEMW DP57,0+DPEKYVILIHGHC
*HPHLQVDP PLW GHU 6HQDWVNDQ]OKBHU GHQ GXOW XD EH K UJ GH)
+DPEXUJLVFKHU *HVHOOVFKDIW [1%UJHKLUWYVF&BUW VA, BJGH]XXQG
30DQXQJVJUHPLXP GHU ,:+ LQ GHBLHXQBLW 5BPWMBEKR Q7 LLZOVH Y F
JEHU GLH 30DQXQJ GHU ,:+ KLOQDXWHQ@DU5GDNVQ7 ®HWEHUDGLVDW
'XUFKI%KUXQJ YRQ IROJHQGHQ 9WUDQVWDOWXQJHQ EHWHLOLJ
$NWXHOOH 7UHQGV LP ,QGLHQ *HVFK!IW +DQGHOVNDPP}
+DPEXUJ $OEHUW B6FK!IHU 6DDO
(XURSDV 9HUK!OWQLV ]X ,QGLHQ =XWXPP HREXWEHL W% G HEIRN U

6WDDWHQ 0 X WH XK G/UH 2HQMEH 6SLHJHOVE
*UDVVURRW ,QQRYDWLRQV 1HXH tKVFE&HIW V6 HIOL¥R K HIQ/G
=XVDPPHQDUEHLW" NDPPHDGQGREXUJ 30HQDU

7DQ] PLW GHP 7LJHU , QW H U N XJHW X IURH O@GIL H I UTHXNFIRIUWE H U X (
0% .RRUGLQLHUXQJVVAWHROQE %HWFHKYBALIOIXXQJ H 9
GHU :LUWVFKDIW 6WRFN
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78++ ! . QVWLWXW 1%U 7THFKQRPRIDHHROGW QQRYDWLRQV

‘'LH IROJHQGH %HVFKUHLEXQJ HQWRRRPWG DBXWDGQBU ,:+ :H JLHK
SRVLWLYHV 5HV¥%PHH GHU ,:+

'LH ,QGLD :HHN +DPEXUJ ZDU NHWG HPULROJ UPEEKQW Q GHU +DQVH)
SU!VHQWHU GHQQ MH 5XQG UHVIERKHU RBBBQVWDEHNVXQJIHQ XQ
LQIRUPLHUWHQ VLFK %EHU GLH]ZLMBKBQW GREXYHXGE&XQEH® Q

(LQHU GHU + KHSXQNWH ZDU GHU PZHN\OXWFBNGH.LY LVQMGLLY FKHR 78J 1 JHULQ
$OWHUQDWLYHQ 1REHOSUHLVHV GUHR(IXPU $9DMIENDVQIEBKLYDGLD :HHN L
*UR{HQ )HVWVDDO GHV +DPEXUJHU GBWKDXYWYV +DLREXUYHV WUWWH U

%%UJHUPHLVWHU 20DI 6FKRO] EKWRQMGH L&DV HLQR{W GRWBRWLDO |
.RRSHUDWLRQHQ ]ZLVFKHQ +DPEXUUHXQGXVQBPHQDWEMLVW)WHLW ,QGLH
VHKH LFK YRU DOOHP EHL GHQ (UQHQEBWEDOHG K(QQU BLHQ POQULWLP
'LUWVFKDIW )HOGHU GLH ZLU ]®RN%QIWLJ DXVEDXHQ N,QQH

'LHVH JHPHLQVDPHQ +DQGOXQJVIHIORKHWQNRAND & WW D IONUXDHE QV X Q W
DQGHUHP ]X DNWXHOOHQ 7UHQGV LRXH,QBLUPQ*HYEKUM HQ(UQ
IXIWIDKUWLQGXVWULH (UQ!KUXQJYYHDWYFKDQWLDGHRMROORFDXP ]XU
*HVXQGKHLWVZLUWVFKDIW XQG WUDWRIUBRWO, ORRWD Wt RQASXPINWH G
. XOWXUSURJUDPPV ZDUHQ GDV .RQJHUMWLGRIN *OYMWXVLEHHV
7DQ]SHUIRUPDQFH YRQ 9LFWRULD3XMMDHDBEQXR AU GEAHNKIDVFK GHXWYV
BUDXII%KUXQJ GHV 3XSSHQWKHDWHNWWHY6D QR \DXO@GE R/ KEIDQ M QVWSUR
+)UHLH )OXVV]RQH <DPXQD (OEH~ ORKFNIHQ VHEB ChHYNBK&DHVDU LP
6DQGWRUKDIHQ

'LH ,QGLD :HHN +DPEXUJ ILQGHWHFRRU ELWHWUQHMKWYW XQWHU %HW,]
7,0 VWDWW

*HUPDQGLIRXQG 7TDEOH +DPEXWJ

'"HU *HUPDQ ,QGLDQ 5RXQG 7DEOH *XWIHU 8QWRHU-OBKEP H
5XGROI :HLOHU EHJU%QGHW KDRDHAKW LEK H XL $W MDD \
%H]LHKXQJHQ ]JZLVFKHQ 'HXWVFKODWE $Q6GH QBHH@®RRD
WUHIIHQ VLFK GHXWVFKH XQG LQGLWBKIJIJ¥NWHWBGH KPR
(UIDKUXQJVDXVWDXVFK LQ ]ZDQJORVHR ZHWRRMG KYRR
*HUPDQ ,QGLDQ 5RXQG 7DEOH UHJH®RYWDQOWRQ PHDQVL

VSHJLHOOHQ 7KHPHQ DQJHERWHQ

'HU *HUPDQ ,QGLDQ 5RXQG 7DEOH LQDRDPEXNQIIHVWHGHIOW XQG ZL

5DMQLVK 7LZDUL /HLWHU XQG YW UG H SWDIG Bl VHLWWH O OH 1 %K U \

9HUDQVWDOWXQJHQ ILQGHQ DO WM QHWLVORQWWH %R L+B WO ®,%D7UH I

LQ GHU 5HJHO H[WHUQH ,QGLHK® ®OH]LZKGPHQHDX¥%EGHU DBIKX W V F

"LUWVFKDIWVV]HQH

,Q +DPEXUJ JHK,UW GHU *,57 PLW NXVIEXWDH @ DIXFS WL WQ/G\LFHIQMD W V E H

DUEHLWHW HQJ PLW GLYHUVHQ ]JL Q& WGEMX WILIRIOHD XQC 3DQW DWW O (

GHP ,QGLVFKHQ *HQHUDONRQVXODWEBHU %@® GHLPV R B & P]KXY D+PP H

'DU%EHU KLQDXV NRRSHULHUW *,57Q¥MPLEAXXW LFROH @HLQVER B GG H X W

PLW GHU +DQGHOVNDPPHU %UHPHQXPQBXEHK UG RAGW L QG.LLH® $NWLY

XQWHUVW%W]HQ

9RP *,57 +DPEXUJ VLQG |DKOUHLFKH USPWLQIGLDVHQ5REDG *HDE

DXVJHIJDQJHQ %HVRQGHUV GLH E HILLGHOH G\OWMD QW LRGIWUW RV H)GG L D

‘HHN +DPEXUJ GLH DOOH ]ZHL -DHKQH HW +KIDPEEHXQ JU N WD WXM PP HU N

JHIXQGHQ
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78++ ! . QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

(QJDIJHPHQW G6WLSHQGLHQ XQG OLWJOLHGVFKDI\

$NDGHPLVFKH $XV]HLFKQXQJHQ XQG 6WLSHQGLHQ

352) " 5 2(& 3BWM/&251(/,86#(567$77

-636 BYULGJIJH )HOORZVKLSIBURINWHDFZ FKLIHQ J)RUVFKXQJVDXIHQW
-636 )HOORZVKLS BURIMDBUHLZ FKLIHQ JRUVFKXQJVDXIHQWKDOYV
(UDVPXV 0XQGXV 6WLSHQQGNHFKVZ FKLIHQ $XIHQWKDQWQLQ OHOE

352)" 5 +$%,/H17-( & 5,67,19$$6&+
9LVLWLQJ 5SHVHDUFKHU DW WKH 60RDEDYNPORK X VRHWWQ DQNWH W X V
0,7

"5 &7(3+%$ 1986 (
(UDVPXV OXQGXV 6WLSHQRWGNHFKVZ FKLIHQ $XIHQWKDQWQLQ OHOE
(UDVPXV O0XQGXV 6WLSHRQWGNHFKVZ FKLIHQ $XIHQWKDQWQLQ OHOE

1,/66(96(1
1RPLQLHUS 13636 3RVWGRFWRUDO )HOORZUKIBUYGRXQORDBMIHQW
-DSDQ

$,7,5%0'25%,
SBURPRWLRQVVWIBIHHQHEXO GWW 'HXWVFKHQ :LUWVFKDIW

OLWJOLHG V F HOINIIVGHP X QEEKBEMTPGIBAI M F K B W

352) " 5 2(& 3BWM/&251(/,86#(567$77
OLWJOLHG LP 6HQDW GHU 7THFKQIUNMFKHQEXQUYHUVLW |W +DPE.
9RUVLW]JHQGHU GHV 3U%IXQJVDXVVHQNMHY (IQR I6QWKHEULIHRI B E
DQ GHU 78++ LQ .RRSHUDWLRQ PWWRIGHIPFKRWRWIRKHUQ ,QVWLW)
'"HNDQ GHVY 6WXGLHQEHUHLFKY 0D QDQ8 PHJ@WIRWOWHQHMFKDIWH
"HXWVFKHU +RFKVFKXOOHKUHUYHUEDOQG
$UEHLWVNUHLY )RUVFKXQJV XQG (Q@MWZIBFK® R Q HQFEDFHKIHRHC
SUEHLWVNUHLY 7THFKQRORJLH XQGHYQRXWWERKYPDQDJHPH
+RFKVFKXOOHKUHUYHUEDQGYV 14U W6 BIWULHEVZLUWVFKDIWVQOC
BURGXFW '"HYHORSPHQW $VVRFLDWLRQ
$FDGHP\ RI ODQDJHPHQW
7THPSOHWRQ $OXPQL 6RFLHW\
-DSDQHVH 6RFLHW\ IRU 3URPRWL@WRIZ6FLHQFH -636 JHO
-636 %WULGJH JHOORZ
1,7 7U/'JHU XQG ) UGHUYHUHLQ 7HRKQYREORD O0PQDUIWRWEIWR
5SRWDU\ ,QWHUQDWLRQDO )RXQGDWLRQ
(DVW :HVW &HQWHU +RQROXOX +DZDLL JHOORZ
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78++ | ,QVWLWXW [3%U THFKQRPRGDAHRPGW QQRYDWLRQV

"5 &7 (3+%$ 1986 (
$FDGHP\ RI ODQDJHPHQW
9HUEDQG GHU +RFKVFKXOOHKUHU9%U %YHWULHEVZLUWVFKDIW
,QWHUQDWLRQDO 6RFLHW\ IRUDBQUIRIHFRNQRQDO ,QQRYDWLRQ O

025,7Z"/1'1(5
&RDFK EHL GHU 1,7 9HOQWXUH &KDOOHQJH

B5(1%1('21
(,7,0 'RF
&RDFK EHL GHU 1,7 9HQWXUH &KDOOHQJH

T+2567(13, (3(5
&RDFK EHL GHU 1,7 9HOQWXUH &KDOOHQJH

352)" 5 +$%,/H17-(&5,67,19$$6&+
$FDGHP\ RI ODQDJHPHQW
9HUEDQG GHU +RFKVFKXOOHKUHU9%U %9HWULHEVZLUWVFKDIW

"5 T 00B&+:(,6)857+
$FDGHP\ RI ODQDJHPHQW

"5 )58%1. 7 (7=(
Wissenschaftliche Kommission Technologie, Innovation und Entrepreneurship im VHB
Academy of Management
EITIM & EITIM Doc
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78++ ! QVWLWXW 1%U 7THFKQRORDLH PXQ@® ,QQRYDWLRC

$XVEOLFN

P 5%FNEOLFN DXI GLH YHUJDQJXQWQH2NRIPRUBDWWQONWLWXW I
XQG ,QQRYDWLRQVPDQDJHPHQW 7DXVPXE DX Q7 -G ZHQWWSUHFK F
=LHOVHW]XQJ ]X SRVLWLRQLHUHRQHGIEHQ XRVNB KX QIWD)DIGE WQ *
,QQRYDWLRQ XQG )URQW (QG RIHRQRY DVDLR Q HXIHE AIQHPIHQ |BO G H L
B3URGXFW ,QQRYDWLRQ IRU $JLQJ &XRMDRWPIHRLY XO\GW MU MBI O3
(LQZHUEXQJ YRQ ),UGHUJHOGHUQHQR EHN V@MU J HHQ WEILFK X2Q U KL
ULFKWLJH 5LFKWXQJ JHKHQ

1HEHQ GHP $QJHERW DWWUDNWLQKBUGHK $XHEDQ VYW Q Q R W DHNQV X
QHKPHQ KDEHQ ZLU XQV DXI| GLH )RUMAKXQU NRIQHOQV UR HW WG
YRU]JHLJEDUHQ 5HVXOWDWHQ :LU NNVRRRSHH@W GREHQ R WPLEK X
3DUWQHUXQLYHUVLW!WHQ VRZLH GH® L®VIDKRPKWYHGHW (XHRISE
,QQRYDWLRQ ODQDJHPHQW (,7,0 \URWHNF ZEORWWHWQHIQUVOIMWHQ |
LQ =XNXQIW DQVSUXFKVYROOH LHLORYIDQVLGHQ )RHVBKMKEOUM /W
JRUVFKXQJVLQWHUHVVHQ OHLVWHQ ]X N.QQHQ

P %HUHLFK GHU /HKUH ZROOHQLXHW® Y R Q PHHS(\W MQ D&H IUQ BHRUIYFDLW W O
DQ XQVHUH 6WXGLHUHQGH DUEIBPWHW ]XQLH GENL 3WRIEFOHP @ DN H ¢
3%/ HLQH ]XQHKPHQG ZLFKWLJHUHQHUGHRNDHNERBQ H H KUH/Q V D W
EHUHLWYV LQ ]ZHL JHQWUDOHQ 9RUBFKNQARORYH 0D QD WHRHNNDID JHHIX
30DQQLQJ DQG 'HVLJQ PLW JXWHEQWRDIHQ LPSE HPHNHDIWHO L F
VLQG 6WXGLHUHQGH GHU YHUYVFKHERMWMQMH QDQQ@/HIW BYWLRQD OH
ODVWHUVWXGLHQJ!QJH GLH ,QWIHMGIIW HR QB O H@ + +L UWR/ZFLKD | WU
LQJHQLHXUH

$XFK GLH HQJH =XVDPPHQDUEHLW PRW HEQ\W WU GHN P HIQF PXR 0GR
,QQRYDWLRQVPDQDJHPHQW GLH IIFKI%HKUHDRWN R 8QWNHDX HDRO Gt
JH]JLHOWHU | UGHUQ XQG DXVEDXH®QWHNWHH YVVENNBERKOQEHUH
LQWHUHVVHQ LP 9RUGHUJUXQGH®G VR VROO HV DXFK EOHLE

7\ WLINHLWVEHULFKW












