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1. %(9(=(7€6

0D D IHMO GpVWDQ D] VVHMWELROYJLD pV D JHQHWL!
W|OW EH D ELRPHGLFLQiOLV NXWDWIiVEDQ $ PHVWHU
PLNURV]NYSRVY NpSDONRWiV pV D VHMW V]LQW& 51¢
IRUUDGDOPDVtWMiN D] HPEU\R V]HUYH] GpVpQHN PHJpUW
WXGRPIQ\WHU*OHWHN HUHGPpPpQ\HLW PHJROGiIVRNDW NtQi
NpUGpVHNUH pV H] QHP FVDN D NXWDWyNDW KDQHP D K
KLVIHQ QDJ\ UHPPQ\HNHW 1&]*QN DKKR] KRJ\ D] VVHMWW
KDPDURVDQ PLQGHQNL V]iPiUD HOpUKHW Yp YiOLN

$ VHMWPLJUiIFLYV IRO\DPDWRN KLEiL D] HPEU\RQiOLV
V~O\RV GHIHNWXVRNKR] YHJHWQHN pV RO\DQ GUDV]WLN X
PDJ]DWL OHWKDOLWiV YDJ\ D V]*OHWpV XWiQ PHIMHOHQ T
W|EE V]JHUYUHQGV]HUW LV pULQW V]LQGUYPiIiN NLDOD!
UHQGHOOHQHVVpPpJHN KiWWHUpPEHQ ]DMOy KLEiV VHMW!
PRGHOOIOODWRN DONDOPD]iVIW LJpQ\OLN DPHO\HNEHQ
PHFKDQL]PXVVDO W|UWpPQQHN D VHMWPLJUIFLYV HVHPpQ\F
OHKHW Yp WHV]L D KiIWWpPUEHQ P&N|G FHOOXOiULV pV D
&VLUNH HPEU\RNRQ YpJ]JHWW HPEU\RPDQLSXOiFLyV PyGV]t
LQWHQIJtY PLJUIFLYW YpJ] JDQJOLRQOpPF VHMWHN KR]JiN C
pV JOLDVHMWHNE O iOOy NRPSOH[ KiOy]DWiW <QWHPD
HUHGHW& VVHMWHN NtVpUOHWHY HOWiYROtWiViQDN N|YH
*ROGVWHLQ HW DO 6FKQHLGHU HW DO =HEUDG
IHOKDV]QiOiVKiYDO YpJJHWW YL]VJIODWRN DOiWiPDV]W
VIDEiO\R]]D D EpOPR]JiVW D] HQWHUIOLV WUDQV]SRU\
P&N|GpVHNHW %URRNHYV +HDQXH HW DO

$ EpOPR]JiV SUREOpPIN KiWWHUpPEHQ OHJJ\DNUDEED!
IHMO GpVL UHQGHOOHQHVVpPJHN iOOQDN *ROGVWHLQ HW
DO $ OHJMREEDQ NDUDNWHUL]IOW YLV]RQ\ODJ J\
YHOHV]*OHWHWW SDWRQYHGQVWX®Y FOBUR FiRIABR/FKVSUXQJ N
DPHO\HW D FRORUHFWXP YiOWR]y KRVV]~ViJ~ JDQJOLRQ
YDVWDJEpO V]DNDV] IRO\PDWRV L]RPIHV]+OpVH SDVV]i]V]
HQQHN N|YHWNH]WpPEHQ D EpO SUR[LPDOLV V]DNDV]D D I



+LUVFKVSUXQJ NYyUEDQ V]JHQYHG FVHFVHP N VRN HVHWEH
D V]*OHWpV+N XWDBpD WX DRNIVG B/DNX V V] p N HSN M GiD \p V
WeQHWHLW PXWDWMiN $ NyUNpS NLDODNXOiViwW D EpOLGt
KLEiV YIQGRUOiIViIQDN GLIIHUHQFLiOyGiViQDN YDJ\ SUROL
D SDWRPHFKDQL]PXVKR] D EpO GLVWDOLV UpV]pW EHLGHJ]
LGHJURVW MHOHQOpPWH LV KR]]iMiUXO +ROODQG HW DO
NH]HOpVL PyGMD D] pULQWHWW EpOV]DNDV] VHEpV]L HC
SIFLHQVHN pOHWPLQ VpJH QHP MDYXO D P&WpWHW N|YHW
J\WI\PYyGRN NLIHMOHV]WpVpPQHN V]*NVpJHVVpIpW $ EpoOL
LJROiOiVD IHOV]DSRUtWiVD pV D VpUsOW WHU<OHWUH W]!
PHIJROGIVW MHOHQWKHW D EHWHJIVpJ J\yJ\tWiVIEDQ DPH
VHMWHN pV D IRJDGY V]|[YHW WXODMGRQViJDLW .DSXU
$] HOP~OW pYHNEHQ MHOHQW V HO UHOpPSpVHN W]|U
VIDEiO\R]y HVHPpPpQ\HN PROHNXOiULVY DODSMDLQDN PHJp!
Q|YHNHGpVL IDNWRURN YDODPLQW D NHPRNLQHN D N+O|
IHMO GpVL IRO\DPDWDLEDQ KDVRQOyY V]JHUHSHW W|OWHQH
DO $ & ; & NHPRNLQ OLJDQG &:&/ pV UHFHSWRL
UHFHSWRU  &;&5 NLHPHONHGLN V]JHUWHIiIJD]y VIHUHSpY}
IHOWiUiIVDNRU HOV NpQW D &:&5V8&; &\PSHROIWPLRUHD OF
IRO\DPDWDLEDQ EHW|OW|WW HOHQJHGKHWHWOHQ V]HUHS
7RYIEEL ODERUDWYULXPL NXWDWiVRN NLPXWDWW
PROHNXODSiIURV IHOHO V D SULPRUGLIiOLY FVtUDVHMWHN
D] DRUWDIDO VLPDL]RP VHMWMHLQHN D V]tY JDQJOLRQO
LOOHWYH KRJ\ D FUDQLDOLV pV D W|U]JVL JDQJOLRQOpE V
YIiQGRUROQDN pV KR]]iN OpWUH D V]JLPSDWLNXV JDQJOLRC
.DVHPHLHU .XOHVD HW DO (VERW HW DO
VILJQDOL]iFLYyUyO EHEL]RQ\tWRWWiN KRJ\ IRQWRV V]HUH:?
KRJ\ WiPRIJDWMD D QHXUIiOLVY SURJHULWRURN PLJUIFLYyMi
D[RQIOLY SURMHNFLYW D N|]SRQWL pPP?LW $H V[ DML R GO
VILQWpPQ AVHMWYiQGRUOIVNPQW " GHILQLIO 'RLWVLGRX t
ILHEHUDP HW DO gGHPLV HW DO 7DQDND HW D
EpPOLGHJUHQGV]HU IHMO GpVpEHQ EHW|OW|WW V]JHUHSpU ¢



11.$ EpOLGHJUHQGV]HU PRUIRJHQH]LVH pV IXQNFLYMD

1.1.1. $] LQWULQVLF EpOLGHJUHQGV]HU

$ EpOLGHJUHQGV]HU D SHULIpULiV LGHJUHQGV]HU O
RHVRSKDJXVWyO D UHFWXPLJ WHUMHG EHOV LQWULQVI
RV]WKDWy KiOy]DW (] D QDJ\ NLWHUMHGpPV& DXWRQYP HJ
YpUiWiUDPOiV D PXFRVDOLVY WUDQV]SRUW pV VIHNUpFLY I
D QRUPIiO EpOIOyUD D] LPPXQ pV HQGRNULQ IHODGDWRN V
6FKQHLGHU HW DO $ EHOV EpOLGHJUHQGV]HU HO!
J\&U&EH V]JHUYH] GQHN DPHO\HN |[VV]HN|WWHWPpPVEHQ YDQ
NHUHV]W+.O $ EpOIDO N|UN|U|V pV KRVV]DQWL VLPDL]RPU
$XHUEDFK IpOH SOH[XV D N|UN|U|V VLPDL]JRPUpPWHJ ¢
VXEPXFRVXV WDOIiOKDWYy DPHO\ WRYIiEEL HJ\ NeOV 6FKD
OHLVVQHU IpOH SOH[XV JDQJOLRQIOW LGHJIRQDWEYO iC
VIDNDV]RQ D VXEPXFRVD OXPHQiULV UpV]pQ J\DNUDQ PHJI
SOH[XV WHUWLXV 1DJ\ HW DO =KDQJ HW DO
VXEPXFRVXV D] RHVRSKDJXV WHU+OHWpPQ KLiQ\][LN 7LPPH

mesenterium
T,

E12 utébél € :Tﬂ 54 plexus

i hosszanti
submucosus

simaizom

Remak- plexus
ganglion submucosus
: .\ plexus submucosus

" \ (Meissner)

lamina
plexus muscularis
myentericus ff* mucosae

Y serosa/

epithelium i Lo adventitia plexus myentericus
> (Auerbach)

korkoros

simaizom

-

g
P
s

®"

4

‘-;."i'*.‘.-.."\i‘,d

’I
&
s
t-
L ]

.

2 b Foek P 1'::,', R\

LV _Y_‘ M <

,r“ 6 4 , sssssss m |5

S Y/ Agd N

. inter- % AN
‘\f_ : : < )

/ ganglionaris

ol — s A submucosalis
Ve = = "_}—f”" idegrost c muscularis mucosae arteriolak

G2 TUJV / mucosalis idegfonat

s
J

(4

>

iIEUDFRORUHFWIiOLY EpOLGHJUHQGY¥]|HU VQIYSHRWW HQL AWDYISHV
HPEU\RQIOLVY FRORUHFWXP N|[]pSV V]HJPHQVPQHN NHUHV]WF
LPPXQFLWRNpPPLD PXWDWMD KRJ\ D % ,,, WXEXOLQW 78- WDU
IHKpUMpPW %)$%3 NLIHMH] HQWHUIOLYV JOLDVHMWHN PiU HPE!
EPOLGHJUHQGV]®WYLSOE X WRMNPWFRVXV JDQJOLRQMDLEDQ D] (/:
516 N|W IHKpUMH +8 LPPXQSRJLWLYLWiV~ QHXURQIOLV VHMMW
%)$%3 WDUWDOP~ & GL D/MHPDWHNXWOIEUD D] HPEHUL V]HUYH]H
NHUHV]WPHWV]HWpW IHOV {EUD pV DQQDN IBDVFRWUNH]HWpW
IRUUSVDA/DMiW NpV]t& pNEL NpSHNPYGRVIWYD



$ EpOLGHJUHQGV]HU WI|EE PLQW PLOOLY LGHJV
JHULQFYHO EHQ WDOIOKDWY QHXURQRN V]iPiW pV D |
NDWHJRUL]IOKDWY HQWHUIOLY QHXURQRN V]iPRV RO\DQ Q
D N|J]SRQWL LGHJUHQGV]HUEHQ LV MHOHQ YDQQDN YDO
P&N|GpVUH LV tJ\ D EpOLGHUUBQRDQBSWR XIDWQ QRO XKDQ J
APiVRGLN DJ\" MHO] UH %URRNHYV 6FKHPDQQ :LOOL

BFKQHLGHU HW DO $] HQWHUIOLV QHXURQRN
PRUIROYJLIiMD YHW<OHWH HOV GOHJHVHQ NLPXWDWKDW
ILILROYJLIMXN DODSMiQ KDWiURJWiN PHJ tJ\ HON+O|QtWE
QHXURQRN LQWHUQHXURQRN LQWULQVLF SULPHU DIIHUF
QHXURQRN $ WXQLFD PXFRVDW pV D ODPLQD PXVFXODU!
VHUNHQW pV JiWOy PRWRQHXURQMDL LGHJ]JLNPEH $ SUR:
OHV]iOOy LQWHUQHXURQRN YpJ]LN $] ,3$1 QDJ\ FVRSRU
QHXURQRNDW PHFKDQRUHFHSWRURNDW YDJ\ D PRWLOLW
pUIpNHQ\ QHXURQRNDW VRUROMIiIN )XUQHVV
VIHNUHWRPRWRURY QHXURQMDL D Yt] pV HOHNWUROL
UHIOH[N|U|[N|Q NHUHV]W+O N|]SRQWL LUIQ\tWiV PHOOH
VIHNUHWRPRWRURY QHXURQMDL D SDULHWiOLV VHMWHN
WHUPHOpPVpPW EHIRO\IVROMiN LOOHWYH D VXEPXFRViOLV
J\RPRU EpO WUDNWXV HQWHURHQGRNULQ VHMWHLW LV L
OiWMiN HO URVWRNNDO %URRNHV &RVWD )XUQH

$ QHXURQRN PHOOHWW D JOLDVHMWHNQHN LV QD
EpPOLGHJUHQGV]HUL IHODGDWRN HOOiWIiVIEDQ ORUIROyJL
HOKHO\H]NHGpV*N DODSMiQ D] HQWHUIOLV JOLD | WtS}
SOH[XV QHXURQMDLQDN VHM W HYWD YVDCE RIDFSREWI R Q B WSETH
QHXURQMDLQDN VHMWWHVWp¥HO BB F¥%RODW ED® JIUOROAW
DVV]RFLIOW P\HQWHULFXV JOLD ,, D] LGHJURVWRNKR]
P\HQWHULFXV pV D VXEPXFRWP@LVDSPXERVRI® MW LIDL B p Q,,
YpJeO D VLPDL]RP UpWHJHN LGHJURVWMDLKR] DVV]RFiOW
HJ\HV JOLD WtSXVRN NLDODNXOiViW HOV VRUEDQ D N|UQ\
PXFRVDOLV JOLD D N|]|V HQWHUIOLV JOLD SRSXOiFLYyEyO
KDWiViUD YIQGRURO D UHQGHOWHWpPVL KHO\pUH BHJXHO



D] HQWHUIOLV QHXURQRN NJ|]|[WWL MHOiIWYLWHOL P]
JDVIWURLQWHV]WLQIOLV UHIOH[HNHW D VJHQ]JRURV IXQNTF
IRQWRYV VJHUHSHW MiWV]DQDN .DHOEHUHU HW DO
LPPXQVHMHN N|]|[WWL NpWLUiIQ\~ NRPPXQLNiFLy KDWiVVDO
6HIJXHOOD *XOEUDQVHQ

'yUD pV PXQNDWIiUVDL UiYLOIJtWRWWDN DUUD KRJ\
JOLDVHMWMHLQ NtYeO HJ\ KDUPDGLN VHMWSRSXOiFLYy
LQWUDJDQJOLRQiULV PDNURIiIJRN DPHO\HN PLHORLG VHM
VHMWHN 'RUD HW DO $] LQWUDJDQJOLRQIULV PDNL
HQWHUIOLY QHXURQRNNDO YDODPLQW JOLDVHMWHNNHO
DJULQ pV NROODJpQ ,9 WRYIEEi D JOLD WDOSDN iOWDC
LQWHJULWIiViQDN PHJYiIOWR]iViYDO MiUy J\XOODGiVRV IRO

$ P\(HQWHULFXV pV VXEPXFRVDOLV SOH[XVRN HQWHUIC
DONRWYD NpSHVHN D N|JSRQWL LGHJUHQGV]HUW O 1+JJHW
LIRP]DWiQDN NRQWUDNWLOLWIiViW PLULJ\HLQHNJYt] pV LI
YPUHOOiIWIiVIiW .LUFKJHVVQHU pV *HUVKRQ 6FKQHLGF
N|JU SRODUL]IiOW H]iOWDO HJpV]VpJHV N|U<OPpQ\HN N|]|W!
DERUIOLV LUIQ\EDQ PR]JRJ $]iOWDO KRJ\ D EPOEHQ iWKD¢
HO D NLYiOWiVL SRQWWyO URVWUDOLV LUIQ\EDQ OpY Ep
DNWLYiFLYMiQDN N|V]|QKHW HQ |[VV]HK~]yGLN PtJ D FDXGD
VWLPXOiFLyMiQDN KDWiViUD D VLPDL]RP]DW HOOD]XO tJ\
KDODG D SHULV]WDOWLNXVY UHIOH[QHN N|V]|QKHW HQ ¢
IVV]HK~]yGiVL PLQWi]DW D VIHJPHQWIiFLYV NRQWUDNFLyY D
D PHJIHOHO HPpV]WpV pV D WiSDQ\DJRN KDWpNRQ\ IHOV]
9IDQGHQ %HUJKH

1.1.2. $ EpPOLGHJUHQGV]HU H[WULQVLF EHLGHJ]pVH D NL

$] DXWRQYP LGHJUHQGV]HUQHN IRQWRYV V]JHUHSH YDQ
N|[UsOPpQ\HN N|]|[WW YDOy IHQQWDUWIVIiEDQ $]DDXWRQYP
SDUDV]JLPSDWLNXV pV D VILPSDWLNXV LGHJUHQGV]HUW =
HJ\ KDUPDGLN HJ\VpJ HJpV]tWL NL D EpOLGHJUHQGV]H
LQWUDPXUIOLV SOH[XVRNEyO iOO $ NLVPHGHQFHL UpJlL
EHLGHJ]pVppUW HOV VRUEDQ D] LQWULQVLF EpOLGHJUHQG



pV D SDUDV]LPSDWLNXV SHULIpULiV HOHPHN iOWDO OpW
SHOYLFXV $] H[WULQVLF V]JLPSDWLNXV pV SDUDV]LPSD
EHIRO\IVROMIN D EpOP&N|GpVW KDWIiVXN QDJ\ UpV]H N|]
KiOy]DWRN PRGXOiFLYMiQ NHUHV]W+O W|UWpPQLN %URRN
JHULQEYHO L V]DNDV] V]LPSDWLNXV SUHJDQJOLRQIULV
ODWHUDOLVEYO V]JLQDSWLNXV NDSFVRODWRW OpWHVtWFE
JJO PHVHQWHULFXP VXSHULXV HW LQIHULXV pV D NL
SHOYLEXV SRV]WJDQJOLRQIiULY LGHJVHMWMHLYHO DPHC
EHLGHJ]pVpW DGMiN (] D VILPSDWLNXV KDWiV ODVVtWMI
VIHNUpFLYV IRO\DPDWDLW )XUQHVV HW DO $ SC
QHXURQRN D VDFUDOLV JHULQFYHO LQWHUPHGLRODWH
VILQDSWL]IiOQDN D SOH[XV SHOYLFXV SRV]WJDQJOLRQI
EpPOLGHJUHQGV]HU JDQJOLRQMDLYDO iIEUD $ SDUDV]LF
D PLULJ\HO Y)DOWDYHWW WW DO 1LX HW DO 6SHQF
QHPUpPJLEHQ N|]|OW IHOWpWHOH]pV V]JHULQW D]RQEDQ D
DXWRQyP URVWRN YDOYMIiEDQ VDMiWRV IXQNFLyM~ V]LP
(VSLQRVD OHGLQD HW DO $ GBYWHDWL\HWDDAVDJEPO pV
DXWRQyYyP EHLGHJ]pVH IHOHO V D V]pNOHWNRQWLQHQFL!
EpPOLGHJUHQGV]HU iOWDO UHJXOiOW SHULV]WDOWLNIW pV

- ggl. coeliacum . i E U$) KXPi Q N | ] S
e | LGHIUHQGV]HU

. plexus hypogastricus superior EpPOLGHJUHQGV]H
. ﬂe;:ziuhsygzﬁliaigcus inferior N | OFV | Q KDWiVW
VHPDWLNXV LOOX

n. splanchnicus major

: n. splanchnicus minor $ S L U R V Y R Q D O D [\
. nn. splanchnici lumbales

.on hygogastricus D N p N Y R Q D
. nn. splanchnici pelvici SDUD V] LPSDWLNX

LGHIJURVWRNDW V

7 WKRUDFDOLYV
VDFUDOLYV JHULQ
JY

$] iEUD IRUUIV
NpV]tWpV& iEUD

— szimpatikus .HDVW pV
—— paraszimpatikus HW DO DODS

— ¢ szinapszis

Thoracolumbalis gv.
(T1-L2/3)

(52-54)

Sacralis gv.

o< bélidegrendszer




11.21.$ SOH[XV SHOYLFXV SOH[XV K\SRIJDVWULFXV LQ

$ NLVPHGHQFHL VIJHUYHNHW D SOH[XV K\SRIJDVWULFXYV
SHOYLFXV LGHJURVWMDL LQQHUYiOMiN $ NpWROGDOL
K\SRIDVWULFXV VXSHULRUEYyO HUHG DPL D SOH[XV DRL
LQIHULRUUDO YDQ |[VV]HN|WWHWpPVEHQ $ NpWROGDOL Q
LQIHULRURNEDQ IRO\WDWYGQDN $ SOH[XV K\SRJDVWULF
SHOYLFXVRN KiURPV]|J DODN~ H[WUDSHULWRQHIOLV KH
SOH[XV YHVLFDOLVW D SOH[XV UHFWDOLV PHGLXVW WRY
D SOH[XV XWHURYDJLQDOLVW ODXUR\ HW DO 5|WKO
NLVWHVW& iOODWRNEDQ tJ\ HIJpUEHQ :DQLJDVHNDUD HW
HW DO SURPLQHQV NLVPHGHQFHL JDQJOLRQRN D
K\SRIDVWULFXVKR] NDSFVROYyGQDN 1DJ\REE WHVW& JHUI

1DJ\ HW DONXW\IiNEDQ /L ODVXNR pV D] HPEHU
DO VIHUYH]JHWEHQ LV SOH[XVRN IRUPiOyGQDN DPHC
LGHJURVWRN N|WQHN |VV]H HJ\PiVVDO iIEUD % (PEHUL
GLVWDOLY YDVWDJEpPpOE O D FRORQ VLIJPRLGHXPRW pV D U
HUHG URVWRN D N|UN|U|V pV D KRVV]DQWL VLPDL]JRPUpW
SOH[XV P\HQWHULFXV V]DO *RQHOOD HW DO $ SC
SOH[XV SHOYLEXVKR] D Q K\SRJDVWUW AXWUXQE®V VS
VIPSDWKLFXVEYyO 7 [/ JHULQFYMOOD YFKQWELOS H/Y LDF LC
JHULQFYHO DGWDRWUI®WUHQWIFLYW ODXUR\ HW DO
SHOYLFXV D VDFUDOLV JHULQFYHO E O V]iUPD]y GHILQtF
PHOOHWW D IHOV OXPEiOLV JHULQFYHO L VILQWHNU O \

H]pUW NHYHUW IXQNFLYM~QDN V]LPSDWLNXVQDN pV
.HDVW EDQ (VSLQRVD OHGLQD pV PXQNDFVRSRU\
YpJIJHWW RQWRJHQHWQENBMiQLPVIVOBFEWDOLY LQQHUYIFLYy!
PLQ VIWOHQMW PR QVSHFLILNiIFLYpUW IHOHO V WUDQV]NULSF
,6/(7 *$7%$ pV D +$1' $ SDUDV]LPSDWLNXV LGHJUHQG\
HV]JHULQW D YpOHPpQ\ VJHULQW NL]iUyODJ D] DJ\LGHJH
MiUXOQiQDN KR]]i D VI]LPSDWLNXV LG HWHKIRQUEDVAR O XPHEDIDLL
pV D VDFUDOLV JHULQFYHO L LGHJHN YHJHWDWtY URVWMD



$ EpOUHQGV]HU H[WULQVLF HOOiIWIiIVIW WHNLQWYH L
KDVRQOyYyDQ D PDGiU SOH[XV SHOYLFXV H[WULQVLF LQQHU
1ROI 1DJ\ HW DO DPHO\KH] D SUDHDRUWLEFX
LGHIJHN D PHGLIOLY JHULQFYHO L SDUDYHUWHEUDOLV W|
FVDWODNR]QDN %URZQH

1.122.$ 5SHPDN JDQJOLRQ

$ PDGDUDN HPO V NEHQ PiU SIyBYHURMHEMDOLV V]LP
JDQJOLRQMDLN PHOOHWW UHQGHONH]QHN HJ\ WRYIEEL
DXWRQYP LGHJW|DOMBO\HDP@PORHW HPEU\ROYJXV IL]JLROY.
SREHUW 5HPDNPIQWEB EpPOKH] DVV]RFAQHGYXID DQ & HR/QV L Q
NpQW tUW OH 5HPDN $ NpV EELHNEHQ 5HPDN JDQJ
HPEU\RQIiOLV IHMO GpV YpJpUH NeO|QE|] PpUHW& J
PHVRUHFWXPEDQ pV D PHVHQWpPULXPEDQ YpJLJ D FRORUF
SOH[XV FRHOLDFXPKR] pV D YpNRQ\EpO GRUVDOLV ROGD
MXQFWLRLJ WDOIOKDWY PHJ $00DQ 1HZJUHHQ 1R
FROLDFXP D JJO PHVHQWHULFD VXSHULRU pV D SOH[XV S
YDODPLQW IHMO GpV N|]JEHQ PiU NRPPXQLNiOQDN D SUDH
%URZQH <QWHPD pV +DPPRQG LOOHWYH D SDUD
VILQWpPQ EHOpPSQHN D] LGHJ iOORPIQ\iED %HQQHWW pV OO
pV IDUPDNROYJLDL YL]VJIiODWRN D 5HPDN JDQJOLRQ Ep
ELJRQ\tWRWWiN (OHNWURPRV LQJHUOpVH D YpJEpO L]RF
DWURSLQ DONDOPD]iVD UpV]EHQ YDJ\ WHOMHVHQ JiWRO
FKROLQHUJ KDWiVW D 5HPDN JDQJOLRQ D] HQWHULFXV Q
HPO V|N SUDHYHUWHEUDOLY QHXURQMDLKR] .RPRUL HW I
ELJRQ\tWRWWiN KRJ\ D PiU NLNHOW iOODWRN LGHJOiQFR«
FDOELQGLQ NiOFLXPN|W IHKpUMPW LOOHWYH % HQGRUS

IXQDP 1HP DGUHQHUJ QHP NROLQHUJ QRQDGUHQH
JiWOy SRV]WJD Q JADRIQNIBKWP MR VIVRNOLRQW D QDJ\REE FDX
NHUHV]W+<O DPLN DWY@BHBPION LERP]JIRPRUL 2KDVKL S

JDQJOLRQI WL W/EBMW QHXURSHSWLGHW 9,3 H[SUHVV]iOy
DPHO\ D] HJpV] EpOUHQGV]HU LQWUDPXUIOLV JDQJOLRC



J)DEULFLLEHQ LV NLPXWDWKDWyYN $ 9,3 MHOHQOpPWH D P\H
D VXEPXFRVDOLV V]HNUpFLYV PRWRQHXURQRNEDQ HJ\Up
IVV]HK~]yGiViW PiVUpV]W VHUNHQWL D PLULJ\HN V]JHNUpF
5HPDN JDQJOLRQEDQ LV NLPXWDWKDWy 3 DQ\DJ VXEVWD
WDUWR]y QHXURWUDQV]PLWWHU DPHO\ IRQWRV D JDV]WL
IXQNFLYLQDN IHQQWDUWIiVipUW D VLPDL]PRNUD pV D V]H
NHUHV]W+0 /LX$IWH]J®V SHOYLFXVKR] KDVRQOyYDQ D V]L
MHOOHP] WUDQV]NULSFLYV IDNWRURNDW H[SUHVV]iOMD

DO $ 5SHPDN JDQJOLRQ HJ\eWW D SOH[XV SHOYLFXV V
K\SRIJDVWULFXV LQIHULRUQDN IHOHOWHWKHW PHJ /LX H\

bursa
Fabricii

plexus Rami communicans

[ "

|Remak-ganglion -

— = = pelvicus grisei
n. hypogastricus

Plexus hypogastricus
inferior =plexus pelvicus

Plexus vesicalis

colorectum ureter allantois [nn.splanchnici pelvici " 4

Plexus prostaticus

n.pudendus = ‘ i
Plexus corporis cavernosi penis |

A B

iEUD $ NLVPHGHQFHL VIHUYHNHW EHLGHJ] SOH[XV SHOYLFX
$ $ PDGDUDNUD MHOOHP] 5HPDN JDQJOLRQ D SOH[XV SHOYLFX
SOH[XV K\SRIJDVWULFXV LQ®% §LRXY®PIDO NHI\MJIGNH GPRHIL V]HUYHN
SHOYLFXVEYO NLLQGXOYy YHJHWDWtY EHLGHJ]pVPQHN |[VV]HIRJC
MREE ROGDOL RV FR[P]Hi HO W i MRRATVIV Bl VX VIDi@ XWiQ PYyGRVtW
6FKHXHUHU 5DDE PYyGRVtWYD

1.1.3. $ EpPOLGHJUHQGV]HU HPEU\RQIiOLV IHMO GpVH

1.1.3.1.$ JDQJOLRQOpPF VHMWHN SRSXOiFLyL pV GLIIHUH

$ EPOLGHJUHQGV]HUW DONRWY QHXURQRN pV JOLDVHI
SRSXOIFLYEyO D JDQJOLRQOpPFE O FULVWD QHXUDOLV V
VIHIJPHQV ]iUyGy YHO FV YpQHN YHO UHG L WHU+OHWpU O
YHO FV V]DNDV] GRUVDOLV UpV]pU O HSLWKHOLR PHVHQ
QHXURHSLWKHOLXPUyO pV PHJKDWiUR]JRWW YiQGRUOIVL ~
YiOWR]DWRYV VHMWWtSXVRNDW DODNtWDQDN NL %URQQHL



IHOIHGH]pVH PYUH Q\~OLN YLVV]D pV :LOKHOP +LV VYp
FVLUNH HPEU\REDQ D]JRQRVtWRWWD HO V]|[U D YHO OHP*
ORNDOL]iOyGy VHMWFVRSRUWRW DPL NpSHV D IHML pV Jt
.pV EE |HEUDGiIQLY 5RFKD HW DO HJpU 7UDLQR

7RK 7KRPDV HW DO HPEU\RNEDQ LV DJRQRVtW
JDQJOLRQOpPF VHMWHN QpJ\ DOSRSXOiFLYMiW N<O|QE|]WF
VIRPLWIiIN FUDQLR FDXGDOLV WDJR]yGiVD PHQWpPQ FUDQ
VDEFUDOLY JDQJOLRQOPpPEF SRSXOiFLYNDW DPHO\HN N+O|Q |
~WYRQDOODO GLIIHUHQFLiFLYY SRWHQFLIiOODO pV JpC
%URQQHU )UDVHU 1DJ\ *ROGVWHLQ iEUL
$ EPOLGHJUHQGV]HU IHMO GpVH VIHPSRQWMIEyO NLHP
PDJDVVIJIEDQ NLDODNXOy D YHO FV FHUYLFDOLV V]DI
SRSXOiFLy &VLUNH HPEU\RNRQ YpJ]HWW JDQJOLRQOpPF DE
D] LQWHV]WLQIiOLY WUDNWXV LQWULQVLF LGHJUHQGV]HI
+DPPRQG &VLUNH I*UM LOOHWYH FVLUNH pV ]|OG |
JUHHQ IOXRUHVFHQW SURWHLQ *)3 WUDQV]JHQLNXV FVL
PHJ KRJ\ D FHUYLFDOLV JDQJOLRQOpPF KR]]D OpWUH D E

W|EEVpJpW /H 'RXDULQ 7HLOOHW 1DJ\ HW DO
VIDNDV]iEyO V]iUPD]y JDQJOLRQOpPF VHMWHN IXQNFLRQiO|
LOOHWYH D VIRPLWDSiURN PDJDVViJiEyO NLOpS JDQJC
+ V]RPLWD V]JLQWHQ WRYIiEEL NpW FVRSRUWRW D]RQR
YHQWUDOLV ~WYRQDORQ PLJUIOy VHMWHNpW iEUD $
++ D IHUWLOLJiIFLYW N|YHW HPEU\RQIOLV QDSQDN (
VIRPLWDSiUUDO UHQGHONH]LN +DPEXUJHU +DPLOW
HIPpUEHQ HPEU\RQIOLV QDS D V]tY WHOHSpKH] pV D

YIQGRUOyYy ~J\QHYH]J]HWW FDUGLDOLV JDQJOLRQOpPF VHM
SXOPRQDULY WHU*OHW V]J]HSWXPDLW D SDUDV]LPSDWLN X
LOOHWYH D P\RF\WINDW 6WROOHU (SVWHLQ $] H
&;&5 UHFHSWRU LUIQ\tWMD D JDUDW pV D V]tY PHVHQF
KDWiVviubD (VFRW HW DO $ YHQWUDOLVY ~-WYRQDORQ
QHIJDWLYLWIVW PXWDW 7DQJ HW DO + DVUWOLVVWIGLX
UpV]puU O NLDODNtWYD D Q\HO FV pV D J\RPRU IDOIQDN



EpOLGHJUHQGV]HUpW .XR (ULFNVRQ 1DJ\ *ROG
VHMWFVRSRUW 6FKZDQQ VHMW SUHNXU]JRURNNpPQW HO
JDQJOLRQMDLW NRORQL]JiOMD LQQHQ HUHG D] DQJRO V
JDQJOLRQOpPF HOQHYH]pY DKRQQDQ PDMG D Q\HO FV pV
MiUXO KR]]i (VSLQRVD OHGLQD HW DO $ FHUYLFDOL\

VIRPLWDSiU YHQWUDOLV ~WYRQDORQ YiQGRUOy JD
HO EHOHW NRORQL]iOy VIRPLWiWyO NLOpS VHMWFVRSI
LQWLQVLF EpOLGHJUHQGV]HUpPW $ FHUYLFDOLV YDODPLQ
OXPER VDFUDOLYV JDQJOLRQOpPF V]IDNDV]W AV]LPSDWRHQW
HJ\UpV]W D] DRUWD GRUVDOLV N|U.OL VILPSDWLNXV OiQF
SHOYLFXVW D PDGDUDN 5HPDN JDQJOLRQMiW YDODPLQV
VIRPLWiWyO NLYiQGRYVOYLWVHMWHNIIDQJOLRQRNNi pV D |
GLIIHUHQFLiOYyGQDN %XUQV HW DO (VSLQRVD 0

iEUD

$ pVv D VIRPLWD N|]|[WW NLOpS W|U]JVL JDQJOLRQ
KR]]Ji D EHOV HQWHUIOLV SOH[XVRN NLDODNtWiViKR] GH
LGHJUHQGV]HUL VWUXNU~UINDW KR]JQDN OpWUH DPHO\t
WUDNWXVW $ QHY HIGRWN D/GIMWIFY]R SPWWBNRQRNDW SDUI
VILPSDWLNXV JDQJOLRQRNDW D JJO FRHOLDFXPRW D JJ
VHMWHNHW KR]QDN OpWUH $ PHOOpPNYHVHYHO FKURPD
SRSXOiIFLYEyO V]iUPD]QDN $UWLQJHU %URQQHU )UDVHU
iEUD

$ OXPER VDFUDOLV JDQJOLRQOpPF VHMWHN D V]RF
YiQGRUROQDN NL D YHO FV E O pV UpV]W YHV]QHN D]
SRV]WXPELOLFDOLV N|]pSEpO EpPOLGHJUHQGV]HUpPQHN
HPO VINEHQ LV QHXURQRNNDO pV JOLDVHMWHNNHO D] LQ

MiUXOQDN KR]]i PHO\ VHMWHN HJ\LN FVRSRUWMD D] H[
6FKZDQQ VHMW SUHNXU]JRURNDW DGMD J/H '"RXDULQ 7THL

6HUEHG]LMD HW DO %XUQV [/H 'RXDULQ % X
1DJ\ HW DO 8HVDND HW DO (]JHQNtYO H] D JDQ.

pV VILPSDWLNXV JDQS$OXPERNDIW LY ONPSBHPQIJOLRQOpPE VHI
5HPDN JDQJOLRQW pV D SOH[XV SHOYLFXVW &DWDOD HW



A ganglionléc populaciék hozzajarulasa A ganglionléc szarmazékai
a bélidegrendszerhez

= craniofacialis vazrendszer + ksz.
CRANIALIS = cranialis ganglionok

= odontoblastok

HH35
(E9)

Ventralis Dorso-lateralis

atvonal utvonal
CERVICALIS — CXCR4- CXCR4+
(81-7) (.VAGALIS): (CARDIALIS):
» Schwann-sejt * AP szeptum
g prekurzorok + cardialis neuranok,
készépbél - + bélidegrendszer  gliasejtek
| * myocytak
o bélidegrendszer
coecum o dorsalis érzé ganglionok
utebél -
= <+ dorsalis érzé ganglionok
TORZSI <+ szimpatikus ganglionok
! - (58-27) 4+ mellékveseveld, chromaffin sejtek
plexus pelvicus
# szimpatikus ganglionok
LUMBO- # bélidegrendszer
SACRALIS » Schwann-sejt prekurzorok
Remak-ganglion (S28-) » plexus pelvicus

» Remak-ganglion

iEUD $ JDQJOLRQOpPF VHMWHN SRSXOiFLyL V]iUPD]pNDL N+O
NLDODNtWiViUD FVLYIND[IHPEV\RPDR]yGiV DODSMD D ++ VWiGL)
6 VILQWMHL DODSMiQ W|UWpPQLN pV D] iEUIQ D QDSRV ( +
VIRPLWIiN OHtUW V]iPRN MHO]LN $] 6 V]LQU O NLOpS 6
NpWIpOH PLJUIFLYV ~WYRQDODW N|YHWQHN MREE ROGDOL iEUD
pULN HO D EpOUHRNDWIOWDWRDFORO] 6 S R SKIDD LYK R P X SLDUCRW D
YiGRUROYD Q\LODN NpSHVHN D EpOFV WHOMHV NRORQLJIFL
VIRPLWiWyO FDXGDOLVDQ NLYiQGRUOYy PDMG D EpOEHQ URVMW
JDQJOLRQOpPF VHMWHN OLOD S|WW\IN D SRV]WXPELOLFDOLV
JDQJOLRQMDLQDN NLDODNtWiViEDQ D 5HPDN JDQJOLRQ pV I
OHODQRF\WD LUIQ\ED D] |VV]HV JDQJOLRQpPF$3SRBKOWLFR NpS|
SXOPRQDULV NV] N|W V]|YHW] QEW DY HROU BMWIV6 N pARIPWW\D& i E U
SRWKVWHLQ HW DO pV 1DJ\ *ROGVWHLQ DODSMiQ

$ N[JHOP~OWEDQ HJpU HPEU\RNRQ YpJ]HWW VHMWVRU
KRJ\ D 6FKZDQQ VHMWHN SUHNXU]JRUDL D SUHYHUWHE!
JDQJOLRQRNEYO V]iUPD]y NeOV LGHJHN PHQWpPQ MXWQDN
IHQRWtSXVW YHV]QHN IHO PDMG FDOUHWLQLQW H[SUHVV
HW DO 8HVDND HW DO (J\ NtQDL NXWDWyYFVR S
DUUyO pUWHNH]LN KRJ\ D OXPER VDFUDOLV JDQJOLRQ(
EpPOLGHJUHQGV]HU NLDODNtWiViKR] D]W NL]iUyODJ D FHU
VHMWHN DODNtWMiN NL (JW D IHOWHYpVW HJ\UpV]W D]]C



NtVPUOHWHNEHQ QHP WDOIOWDN D OXPER VDFUDOLV VHM!
PiVUpV]W D OXPER VDFUDOLVY VHMWHN HVHWOHJHY MHOHQ
FVDN NHUHV]W+OKDODGQDN D] XWyEpOHQ DQQDN pUGHNpPp
JDQJOLRQRNDW tJ\ VIJHULQW+N D] HPOtWHWW VHMWFVRS
GRUVDOLV pU] JDQJOLRQRNDW pV D SHOYLFXV JDQJOLRQF
VIHPEHQ * D NRUIEEL DGDWRNDW DOiWiPDV]WYD = D FVL!
WUDQV]NULSWRPLNDL HOHP]pVH DJW PXWDWMD KRJ\ D O
FVDN KR]]iDGQDN D] LQWULQVLF SOH[XVRNKR] GH MHOH
SRVWXPELOLFDOLVDQ HJ\ HOWpU VHMW|VV]HWpWHO& Eg
VIDNDV]JRNKR] NpSHVW -DFREV /L HW DO

1.132.$ EpOFV JDQJOLRQOpPF NRORQL]iFLYMD

$ FHUYLFDOLYV JDQJOLRQOpPF VHMWHN HO EpOEH W]|L
JDQJOLRQOpPF VHMWHNQHN KtYMXN FVLUNH pV IsUM HPE
PHJYDOYVXO %XUQV /H 'RXDULQ PHO\ HIJpUEHQ |
IHOHOWHWKHW PHJ $QGHUVRQ HW DO KXPiQ HPEU\R
IHMO GpV KHWpPEHQ W|UWPpPQLN )X HW DO $ JDQJ
HPEU\RQIiOLY QDSUD pULN HO D FRHFXPRW DPL HJpUEHQ
W|UWpPQLN 1DJ\ *ROGVWHLQ $ FRHFXPRQ YDOy iWK
FRORQ QRUPIO EpOLGHJUHQGV]pQHN NLDODNXOiViKR] DF
DEODWLR D GLVWDOLV EpO DJDQJOLRQY]JLViIKR] YH]HW
ELJWRVtWRWW PLNURN|UQ\H]JHW D WHUPHOW Q|YHNHG
SUROLIHUIFLYMiQDN pV GLIIHUHQFLiFLYMiQDN EHIRO\iVRO
SURJHQLWRU iOODSRW~ PLJUiIFLYUD NpSHV VHMW pUMH H
.RYiFV HW DO &VLUNH HPEU\REDQ D EpOUHQGV]
D] HQWHUIOLV JDQJOLRQOpPF VHMWHN HOpULN D] XWyEpO
QDSRQ N|YHWNH]LN EH /H 'RXDULQ 7HLOOHW D 1DJ\
JDQJOLRQOpPF VHMWMHL D HPEU\RQIiOLV QDSPQ <RXQJ
KpWUH IHMH]LN EH YiQGRUOiIVXNDW )X HW DO ‘D C
OHtUWIiN KRJ\ D] HQWHUIOLV JDQJOLRQOpPF VHMWSRSXOiF
KDJ\RPiQ\RV FUDQLR FDXGDOLV ~WYRQDODW pV D GLVW
WDOIOKDWY PHVHQWHULXPRQ NHUHV]W+O MXW HO D FROR



$ JDQJOLRQOpPF VHMWHN YiQGRUROQDN pV SUROLIHL
DOWtSXVRNNi GLIIHUHQFLiOYyGQiQDN $ GLIIHUHQFLiODWC
WXODMGRQViJDLN DODSMiQ OHKHW HON+O|QtWHQL D 6U\
+0* ER] 62; pV SiURVIWRWW KRPHRER[ JpQ E SDLL
3+2; E WUDQV]NULSFLYV IDNWRURNDW D * IHKpWUMpKH] 1
('15% D] DQWL QHXURWURIKWRVHEEHLS®WRDQ33 pV D WL
UHFHSWRUW 5(7 IHMH]LN NL $] HO EHOHW NRORQL]iOy
FDXGDOLVDQ KDODGQDN pV HO V]|U D G3D H[X X WP E fQONEHHWDL
PHJIRUGXO D VRUUHQG D Q\iONDKiUW\D DODWWL UpJLy |
'RXDULQ 1DJ\ HW DO $ NRORQLJ]iFLYV IR
FVRSRUWEDQ YiQGRUROQDN D OHJHO|O KDODGYN PpJ GLI
PROHNXOIiIN V]pOHV VNiOiMiW H[SUHVV]iOMiN PtJ D PLJL
JDQJOLRQOpPF VHMWHN PiU D] pUpV N+O|QE|] V]DNDV]DLED

$ QHXURQ LUIQ\ED W|UWpQ HON|WHOH] GpV U|YLGGHC
EHOpPSQHN D IHMO G HO EpOEH D JOLD LUiIQ\~ GLIIHU
QHXURQRNEDQ D 62; pV D 3 V]LQWMH OHFV|INNHQ D 5
PHIJPDUDG $ QHXUiOLVY VHMWYRQDO NpSYLVHO L PpJ XJ\D¢(
WHUPHOLN D] LGHJL PROHNXOINDW W|EEHN N|]|WW D SUF

SURGXFW 3*3 D QHXURILODPHQWXPRW  %.,,, WXE
VSHFLILNXV 516 N§W ' IHK@QOMWYH PLWRWLNXV DNWtYLWIiV
*ROGVWHLQ 'LITHUHQFLIiOW iOODSRWED DNNRU NHU-C

H[SUHVV]IiOQDN QHXUIiOLV QLWURJpQ PRQR[LG V]LQWi] Q
6XE3 pV NROLQ DFHWLOWUDQV]IHUi] &K$7 (JpUEHQ D
LGHJVHMWMHL PiU D HPEU\RQIiOLV QDSWyO NLPXWDW
SURGXNiOy VXEPXFRVDOLVY QHXURQRN D V]*OHWpV XWiQ
.DQJ HW DO

$ JOLDVHMWHNEHQ PHJPDUDG D 62; pV D 3 SRJLW
H[SUHVV]LY pV VRUUD PHIJMHOHQQHN D JOLD VSHFLILNX\
IHKpUMH EUDLQ IDWW\ DFLG ELQGLQJ SURWHLQ %)$%3
NiOFLXP N|W GRPpQMH ,&D%3 W\SH FDOFLXP ELQGLQJ ¢
ILEULOOIULV VDYDV IHKpUMH JOLDO ILEULOODU\ DFLGLF
1DJ\ pV *ROGVWHLQ eUGHNHV PYGRQ D] HQWHUIOL



WXODMGRQViIJD KRJ\' PHIWDUWMIN D QHXURJpQ SRWF
YLVVIDWpUKHWQHN SURJHULWRUV]JHU& iOODSRWED Pl
GLIITIHUHQFLIiOyGQL /DGGDFK HW DO

$ YiQGRUOIV PLQWIi]JDWD D EpOUHQGV]HUEHQ D VH
NRPSRQHQVHNW O 1+JJ PLQW D] H[WUDFHOOXOiULV PiWL
PHVHQFK\PD iOWDO WHUPHOW IDNWRURN D VLPDL]RP]
HOUHQGH] GpVH <RXQJ HW DO 1DJ\ HW DO

$ ILEURQHNWLQ D WHQDVFLQ $NEDUHLDQ HW DO
NROODJpQ , 1DJ\ pV *ROGVWHLQ D D NROODJPQ ;9,,,
J\DNRURO D VHMWDGKp]LYyUD pV PLJUIFLYyUD PtJ D] DJULG
1LVKLGD HW DO BRUHW HW DO D NROODJpQ ,;
HU VHQ JIWROMD D VHMWHN HO UHKDODGIiViW

$ EpOPHVHQFK\PD iOWDO WHUPHOW Q|YHNHGpVL I
EpPOUHQGV]HUHQ iWKDODGY JDQJOLRQOpPF VHMWHN YiQGF
SUROLIHUIFLYMiW $ JOLD HUHGHW& Q|YHNHGpVL IDNWRL
IDFWRU *'4()7 WLWBR]LQ NLQi] pV D *'1) UHFHSWRU FVDOIG
UHFHSWRU DOSKD *)5 UHFHSWRU NRPSOH[KH] N|W
PHPEUIQMiQ pV VHUNHQWL D]JRN PLJUIFLYMiW YDODPLQW
GLIIHUHQFLiOyGiVW pV D SUROLIHUIFLYW +HDUQ HW DO

1DJ\ *ROGVWHLQ E $ FVYRQBRQHY PRHGS KRUHGE K
SURWHLQ %03 D WXPRU Q|YHNHGpPVL IDNWRU % \
FVDOIGED WDUWR]QDN D %03 UHFHSWRURNKR] %035,$ %
NtVPUOHWHY PXQNiN EL]JRQ\tWRWWiN KRJ\ KDWiVXN YDQ L
GLIIHUHQFLiOyGiVUD pV D JDQJOLRJHQH]LVUH *ROGVWH
&KDOD]RQLWLYV HW DO IDERUDWYULXPXQN D
VIIYHWWHQ\pVIHWHNNHO pV UHWURYtUXV LQMHNWIiOiVVE
JDQJOLRQOpPF VHMWHNUH QDJ\PpUWPNEHQ 1+JJ DQQDN Wp!
IDNWRUUDO YDOyY HJ\*WWHV PHIJMHOHQpVpW O DPHO\ HO
NRORQLJiFLYyMiKR] .RYiFV HW DO

$ EpOKiP iOWDO WHUPHOW IDNWRURN LV MHOHQW
EpPOLGHJUHQGV]HU NLDODNXOIVIEDQ $ 6RQLF KHGJHKR
PLNURN|UQ\H]HWpPQHN |[VV]HWpWHOpPW EHIRO\iIVROMD pV D



YpJ]L 1DJ\ HW DO D $ QHWULQ PROHNXOiIN IRQWRVD
FVLUNH pV HJpU HPEU\RNEDQ $] N|]JpSEpO HSLWKHOLXPLE
YDVWDJEpOUINEDQ GHOHWIOW QHWULQ UHFHSWRUW GHC
JDQJOLRQOpPF VHMWHN Q\iONDKiUW\D IHOp W|UWpPQ PLJUIl
D YpPNRQ\EpO P\HQWHULFXV SOH[XVDLEDQ D NRUDL QHXUR
H[WULQVLF VIHQ]JRURV D[RQRN LQQHUYIiOQL WXGMiN D] HP
LUIQ\]y QHXURQIiOLY SURMHNFLYMiQDN NLDODNXOiViQiO L\
HW DO 5DWFOLIIH .DQJ HW DO

$] HQWHUIiOLY JDQJOLRQRN NRQFHQWULNXVY HOUHQG!
NpW ROGDOIQ PHJ\ YpJEH $] HQWHUIOLV JDQJOLRQOpPF Vt
D N|]JpSEpO PHVHQFK\PiMiQ HJ\HQOHWHVHQ GH YpOHWO
VIHUYH] GYH D N+OV LQWHVWLQIiOLV PHVHQFK\PDOLV Up)
D] LG VIDNEDQ D VLPDL]JRP]DW PpJ GLIIHUHQFLiODWODQ it

&RQQHU HW DO $] LJIRPUPWHJ VWUXNWXUiIiOWYV
NLDODNXOy FLUNXOiULV L]RP]DW N<OV ROGDOiUD NHU:
HOOHQWpPWEHQ FVLUNH HPEU\REDQ D] XWYyEpO PHVHQF\PiN
D EpOLGHJUHQGV]HUW NLDODNtWy VHMWHN PHJpUNH]pV
JDQJOLRQOpPF VHMWHN HO V]|U D VXEPXFRVDOLV UpWHJH
YiQGRUROYD OpWUHKR]]iN D P\HWHULFXV SOH[XVW $ OXP
H]JHO VIJHPEHQ HO V]|U D P\HQWHULFXV PDMG D VXEPXFR
/H 'RXDULQ %XUQV pV /H 'RXDULQ *UDKDP HW DC
VXEPXFRVDOLV SOH[XV FVDN SRV]WQDWiOLVDQ IHMO GLN

$ VLPDL]RP]DW PHOOHWW D EpOUHQGV]HUEHQ IHMC
NXOFVIRQWRVViJ~ D JDQJOLRQOpPF VHMWHN PLQWIi]DWiQ
PUUHQGV]HUPQHN YL]VJIiODWD VRUIQ IpQ\ GHU+OW DUUD k
JDQJOLRQOpPF VHMWHN PHJpUNH]pVH HO WW MHOHQ YDQ
RO\DQ NRQFHQWULNXV J\&U&NEHQ DPHO\HN HO UH NLUD!
KHO\pW 1DJ\ HW DO

1.1.3.3. $] XWyEpO N+OV EHLGHJI]pVPQHN IHMO GpVH D &
SOH[XV SHOYLFXV NLDODNXOiVD

%XUQV pV /H 'RXDULQ FVLUNH IsUM NLPpUD NtVpUOF
V]iUPD]y OXPER VDFUDOLV YHO FV VIDNDV]W WUDQV]SODQ



pV [sUM VHMW VSHFLILNXV SHULQXNOHiULV TXDLO FHOO \
N[YHWWpN Q\RPRQ D] iWeOWHWHWW VHMWHN VRUViW %X
KRJ\ D HPEU\RQiOLV QDSRQ ++ D VIRPLWD PDJD
JDQJOLRQOpPF VHMWHN D YHO FV E O YDOy NLOpSpV+N XW
JDQJOLRQRNDW PiVUpPV]W YHQWUDOLVDQ YiQGRUROQDN
IHOKDOPR]yGQDN D PHVRUHFWXPEDQ OpWUHKR]YD D 5H

<QWHPD +DPPRQG 7HLOOHW &DWDOD HW DC

$ WRYIEELDNEDQ H]HN D OXPER VDFUDOLV JDQJOLRC
PDMG URVWUDOLVDQ KDODGQDN YpJLJ D IHMO G XWy
PHVHQWPpPULXPIEDQ pV D HPEU\RQiOLV QDSUD pULN HO
SRQWMiW DPHO\ D] HSHKyO\DJ pV D KDVQ\iOPLULJ\ NL
FVLUNPEHQ D GXRGHQR MHMXQDOLV MXQFWLR V]LQWMpE
XWyEpO PDJDVViIiJIEDQ MHOHQW V YDVWDJVIiJEHOL Q|YHNH
KHO\H]NHGLN HO PtJ URVWUDOLVDQ D] LGHJOIQFRODW L«
YpPNRQ\DEE PRUIROYJLIW PXWDW $] HQWHUDOLV JDQJO
NJ[YHW HQ D 5HPDN JDQJOLRQEYO V]iPRV Q\~OYiQ\ KDWR
6X]XNDAHW $ 5HPDN JDQJOLRQ LGHJVHMWMHLQHN Q\~0Y

QDSRQ ++ pULN HO D EpOIDODW %XUQV /IH "RXDL
PHVHQFK\PIEDQ H[SUHVV]IiOyGy FROODSVLQ HIHUHNEI
VHPDSKRULQ ,,, JOLNRSURWHLQ PROHNXOiIN AD[RQWDV]t

N|V]|[QKHW HQ QDSLJ WiYRO WDUWMiIN D 5HPDN JDQJOLR
HPEU\RQIOLVY QDSWyO D FROODSVLQ H[SUHVV]LY YLVV]
VLPDL]RP PDMG VXEPXFRVDOLV V]|[YHWPpPE O tJ\ D 5HPDN
EpOIDOED 6KHSKHUG 5DSHU $ OXPER VDFUDOLYV JD(
JDQJOLRQ URVWMDL PHQWpPQ MXWQDN D GLVWDOLV XWVYE]
'RXDULQ $ SHPDN JDQJOLRQ FDXGDOLV UpV]H LGHJL
SHOYLFXV KiOy]DWiYDO %URZQH <QWHPD +DPPRQG
$ SOH[XV SHOYLFXVW V]LQWpQ D OXPER VDFUDOLV JD
FVLUNPEHQ D VIRPLWiWyO FDXGiOLVDQ HJHUHNEHQ |
VIHUYH]HWEHQ / FVLJRO\IN PDJDVVIJIEDQ WDOIOKDWYy
6HUEHG]LMD HW DO .DSXU $QGHUVRQ HW DO
HPEU\REDQ D] HPEU\RQIiOLV IHMO GpV QDSMiQ D JDQJLR



iWKDWROQDN D IDURNELPEY PHVHQFK\PiMiQ yUiYDO NpV
pV PHJIRUPIOMIN D SOH[XDGHOYLPYIVWW&DAWDOD HWRPHUD
DO 6HUEHG]LMD HW DO (JHUHNEHQ D OXPER VDI
HPEU\RQIiOLVY QDSRQ NLYIQGRUROQDN D YHO FV E O pV D

DJJUHJIOYyGQDN PDMG D HPEU\RQIiOLV QDS NJ|]|W
ROGDOIQ SHOYLFXV JDQJOLRQRNNi iOOQDN |[VV]H (ULF}
6HUEHG]LMD HW DO 7THLOOHW :DQJ HW DO [
NLPXWDWKDWYN H[WULQVLF URVWRN D] HIHUHN XWYyEHOp!

1.1.3.4.$ SOH[XV SHOYLFXV SOH[XV K\SRIDVWULFXV LQ
KXPiQ HPEU\REDQ

,UXHSXQJD pV PXQNDWiUVDL ' UHNRQVWUXNFLYV PR
EpPOUHQGV]HU H[WULQVLF EHLGHJ]pVpQHN NLDODNXOiViW
K\SRIDVWULFXV LQIHULRU NpS] GpVpW KXPiQ HPEU\RNEDQ

D E (UHGPpPQ\HLN V]JHULQW D SUDHQDWDOLV IHMO
JDQJOLRQOpPF VHMWHN D SDUDDRUWLFXV PDMG D SUD!
NLDODNtWMiN D WUXQFXV V\PSDWKLFXVW pV D SUDHYHUW
LGHJHN D] LQWHV]WLQiOLV DUWpPULIN PHQWpPQ Q|YHNH
EpPOLGHJUHQGV]HU HOHPHLW D pV D KpW N|]I[WW $D S
JDQJOLRQOpPF VHMWHN FVRSRUWMDLW HO V]|U D] 6 FVL.
HPEU\RNEDQ $ VHMWFVRSRUW D N|YHWNH] QDSRNEDQ
OHJFUDQLIOLVDEE SRSXOiFLy D VILPSDWLNXV W|U]V JDQJ
SOH[XVRN YpJeO HJ\ KiURPV]|J DODN~ WHU+@BWHMQIBJODO
6 6 N[]|][WW FV~FVD YHQWUDOLVDQ D :ROIl FV QHSKULFX
NLVPHGHQFHL WDVDN NpW ROGDOIQ 7RELQ %HQMDPLQ
VHMWHN YHQWUDOLVDQ WRYIEEKDODGQDN pV NLDODNtW
RULHQWIiFLYyM~ SOH[XV K\SRIJDVWULFXV LQIHULRU JDQJC
K\SRIDVWULFXV LQIHULRUQDN LGHJURVW FVRSRUWMD N
7 | pV DQQ VSODQFKQLFL VDFUDOHV / WYDQFDXGiOL
VSODQFKQLFL SHOYLQL D] 6 JHULQFYHO L LGHJHNE O V
LQIHULRU FUDQLIOLVDQ Q|YHNV]LN NLDODNtWMD D IHMO ¢
P\GLVWDOLVDQ D] XWYEpO N|UsO D SOH[XV UHFWDOLVW |
XURJHQLWKDOLVED Q\tOy YpJH N|Up KDWROyYy DSUYEE UR



SOH[XV SURVWDWLFXVW $ SOH[XV Q|YHNHGpPVpPYHO NDSFV
SOH[XV K\SRIJDVWULFXV LQIHULRU Ny WWWRI GD WD GL ¥ OX
K\SRIDVWULFXV LQIHULRU H[WULQVLF HQWHUIOLV LGHJU
GLVWDOLY FRORUHFWXPED pV NDSFVRODWRW OpWHVtWH
(ULFNVRQ HW DO YDODPLQW D] XURJHQLWDOLV P
.UXHSXQJD HW DO E

114 $] XWyEpO LGHIJUHQGV]J]HUpPpQHN UHQGHOOHQHYV IHLI
NyU

$ EPOLGHJUHQGV]HUW NLDODNtWy JDQJOLRQOpPF VHM\
W~OpOpVPQHN YDJ\ GLIIHUHQFLiOyGiViQDN ]JDYDUD YHOHYV
$ EpPOPRWLOLWIVL SUREOpPPiINDW RNR]y J\RPRU EpO WUDN
N O|QE|] HWLROYJLINEyO V]iUPD]KDWQDN PLQW D] HQWH L
D QHXURGHJHQHUIFLYW RNR]y IHUW JpVHN pV J\XOODG
EpPOLGHJUHQGV]HUpPW pV D NeOV EHLGHJ]pVPQHN pULQWH
tUWiN OH D OHJUpV]OHWHVHEEHQ *ROGVWHLQ HW DO

$ IHMO GpVL UH@®GBODBGHVWVMPIVFKVSUXQJ
J\HUPHNRUYRVUYO QHYH]WHN HO .pW IL~J\HUPHNU O
YHOHV]*OHWHWW PHJDFRORQ PLDWW NLDODNXOy EpOHO]i
KLIQ\RJWDN D VSRQWiQ V]pNOHW+:UtWpVHN EpOIHV]+OpV
HJ\PiVW $ NYyUERQFWDQL YL]VJiODW VRUIiQ IHOMHJ\H]WH
pV D NLWiJXOW K\SHUWURSKLFXV SUR[LPDOLV YDVWDJE
DPHO\ HVHWHNU O D 1pPHW *\HUPHNRUYRVL 7iUVDViJ
+LUVFKVSUXQJ 6HUJL eUGHNHV KRJ\ D YHO
PHJILJ\HOpVH PpJLV HJ\ KROODQG DQDWYPXV )UHGHULF

EHQ 2EVHUYDWRULXP $QDWRPLFL FKLXUJLFDUXP &HQW
NyUW|UWpQHWpPW DNL IRO\DPDWRYV KDVL JJUFV|NW O pV It
D IIMGDORPFVLOODStWy NH]HOpV KDWiVWDODQ YROW $
KDWDOPDV PpUWpPN& WiJXODWiW GHUtWHWWH NL /HHQGH!

$ EHWHJVpJ HO IRUGXOiVL J\DNRULViIJD YLOIJYLV]RQ\(
DPL JOREiOLVY HOWpPUpPVHNHW PXWDW $ QHPL HORV]OiVW \
pULQWL PLQW D Q NHW ORQWDOYD HW DO JHJIMH



PHFRQLXP PDJ]DWV]XURN NpVOHOWHWHWW PHJMHOHQp"
UpV]OHJHV YDJ\ WHOMHV EpOHOJiUyGiV N|[YHWNH]WpPEHQ N
SXIIDGiV IRNR]DWRVDQ IHOOpS KiQ\iV D UHQGV]HUHV V]g
$ EHWHJVpJ OHJJ\DNRULEE EDQ HO IRUGXOyY IRUPIN
DODNXO NL D VLJPRLGHXPWyO D FRORQ GHVFHQGHQVLJ
KRVV]DEE V]DNDV]RQ pULQWHWW D FRORQ VLJPRLGHXPYV

SiIFLHQVHN iEDQ NLWHUMHGKHW D WHOMHY YDVWDJEp
VIDNDV]iLJ LV HOpUKHW $] HVHWHN NHYHVHEE PLQW |
JDQJOLRQPHQWHVVpPIJpW *ROGVWHLQ HW DO .DSXU

$ +6&5 NLDODNXOIVIiEDQ V]iPRV RO\DQ MHOiIWYLWHOL
V]DEiO\R]]iN D JDQJOLRQOpPF VHMWHN PLJUIFLYMiW -HOHQ
DPHO\HN EHIRO\iIVROMiIiN D +6&5 NLDODNXOIiViW pV IH
EpPOLGHJUHQGV]HU IHMO GpVpUH MHOHQW V KDWiVW J\DNF
JOLDVHMWHNE O ¥(7UPID]y QJWRBWXIUEX) p\B+2; % D]
HQGRWKHOLQ ~WYRQBZBG PQHNY D 7*)% MHOIWYLWHO ~WY
FLQN XMM KRPHRER[ E ]JLQF ILQJHUY){:ER[EUQPELDY KRPH
('15%D NpW OHJJ\DNRULEE JpQ DPHO\ D EHWHJVpJ IHMO G
IHMO GpV VRUIQ D JDQJOLRQOpPF VHMWHN iOWDO NLIHMHI]F
*'1) D 5(7 OLIDQGMD N|]|[WWL MHOiIWYLWHO V]JHUHSpW D \
GLIIHUHQFLiOYyGiVIEDQ EL]JRQ\tWRWWiN $] ('15% pV OLJDQ
VILJQDOL]iIFLYMD IRQWRV D] VVHMWHN GLIIHUHQFLiODWO
~WYRQDODN ]DYDUDL NRUDL GLIIHUHQFLiOyGiVKR] pV D
YHIJHWQHN 6HUUD HW DO 1LHVOHU HW DO
WUDQV]NULSFLYV IDNWRU D NRUDL SURJHQLWRU iOODSR\
NL 6R[ KRPR]JLJYWD PXWiQV HIHUHNEHQ D WHOMHYV LQWHYV
PtJ D KHWHUR]LJYWD iOODWRN GLVWDOLV EpOV]DNV]D DJ
6HUUD HW DO

$ UHQGHOOHQHVVpPJ D] HVHWHN iEDQ N+O|Q IRU
VILQGUYPiIiNNDO NDSFVROWDQ LV NLDODNXOKDW $ 'RZQ V.
EDQ YDQ MHOHQ $ 6KDK :DDUGHQEXUJ V]LQGUYPD HJ\ RO
KDM D E U pV D V]HP NyURV SLJPHQWiFLYMD D EpO T
KDOOiIVYHV]WpV MHOOHPH] D JDQJOBRQOPESWWMWDHN KLiQ



(‘1T PXWiFLYyN RNR]QDN +HDQXH 3DFKQLV $ +DDGD(
OpJ]pV DXWRQYP N|]JSRQWMD NiURVRGLN pV HJ\ D Ep¢
LGHJUHQGV]HU IHMO GpVppUW I3HRH @ \P XWJ BIOW B UR BRI IV
&DFKHX[ HW DO $ ORZDW :LOVRQ V]LQGUYPiUD PHC
NpVOHOWHWHWW PRWRURV IHMO GpV MHOOHKBPF] pV D
PXWiFLYMiYDO KR]]iN |[VV]HI«JJpVEH &DFKHX[ HW DO

N E D VSHFLILNXV JHQHWLNDL PXWiFLYNKR] N|WKHW N
UpV]H DXWRV]RPIOLV GRPLQIQV PYyGRQ |U|NO GLN $]RN
NyUW|UWpQHWPpPEHQ HO IRUGXOW D +6&5 VIRU QDJ\REE

PLQW D] iOWDOiIQRV SRSXOiFLy GH D +6&5 IDMWiL N|[]|W
HJ\UpV]W VSRUDGLNXV PiVUpV]W QHP OHQGHOL |U|NO Gy
NeO|QE|] JpQHN HJI\*WWHV P&N|GpVH RNR]]D DPHO\H!
PYGRVIWKDWQDN pV H]JiOWDO YiOWR]y SHQHWUDQFLiM~D

*ROGVWHLQ HW DO

$ +6&5 GLDJQY]LVIQDN IHOIiOOtWiVDNRU VWDQGDUGNDp!
YHWW V][YHWWDQL YL]VJiODW iOWDO NLPXWDWRWW VXEF
VHMWHN FV|NNHQW V]iPD YDJ\ KLiQ\D *ROGVWHLQ HW DO
PHOOHWW QDJ\V]iP~ DFHWLONROLQ pV]WHUi] SRILWtY QI
PULQWHWW V]DNDV]RNRQ $ URVWRN MHOHQW VHQ K\SH
QDJ\REE ORQIRUWH O0XQR] HW DO +ROODQG HW DO
XJ\DQDNNRU KLiQ\R]JQDN D VXEPXFRViIW D P\HQWHULFX\
VLPDL]RP]DWRW EHLGHJ] FDOUHWLQLQW pV 1$'3+ GLDS
QHXUiOLV HOHPHN DPL D] LQWULQVLF JDQJOLRQVHMWHN
DO %DUVKDFN HW DO .DSXU +ZDQJ .DSXU
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iEUD $] HJpV]VpJHV pV D +LUVFKVSUXQJ NyURV YDVWDJEpO
$ VHPDWLNXV UDM]RN VIHPOpOWHWLN D OHJIRQWRVDEE DQDWy|
iOODSRW N|]|[WW D +6&5 EHQ KLIRQWIQORUPjO GRIRE OHP HN
+LUVFKVSUXQJ NyUED Q@ NIH@QRMNH®R Q B HQ W &\DNPYPNJ N B MM E W W D G
IHVWpVHN D FDOUHWLQLQW WDUWDOPD]y LQWULQVLF EpOLGHJ
LGHJURVWRNEDQ H[SUHVV]iOySwwE WHSLMENR O L Q@ UbWiW\DH U4 H MO 1.
UDM]RN VDMiW NpV]tWpV D KLVJWROYJPPGRMOMWYWHOHN +ZDQ.

Lews®
acetilkolin-észteraz,

$ +6&5 V]pOHVN|U&HQ HOIRIJDGRWW NH]JHOpVH D .
UHV]HNFLYMD pV D YDVWDJEpO HJpV]VpJHV YpJpQHN DQ
YpJEpOQ\tOiVVDO iWK~]iVRV HOMiUIVRNNDO $ VWDQGDUG
ODSDURVINYSRV VHJtWVpJJHO WUDQV]DQIiOLVDQ LV HOYjy
HOMiUIVRN ORQWDOYD HW DO $ VHEpV]L EHDYDWN
VIHQYHG SiFLHQVHNQpPO pV VLNHUHVQHN PRQGKDWYDN
V~O\RV N|YHWNH]PpQ\HNNHO MiUKDWQDN PHUW WRYiE
VIpNUHNHGpPV V]pNOHW LQNRQWLQHQFLD pV D EHWHJIVp
HOKDQ\DJROKDWY $ +6&5 EHQ V]HQYHG J\HUPHNHNQpPO
IHQQIiOO D SRWHQFLIOLVDQ pOHWYHV]pO\HV J\XOODGIiVRYV
DVV]RFLIOW HQWHURFROLWLY +$%$(& NRFNi]JDWD LV DPHO
HOWiYROtWiVD HO WW YDJ\ XWiQ DODNXOKDW NL *RVDL
NH]JHOpVpE O HUHG NiURV PHOOpPNKDWIiVRN pV D] HJ\HV E
YiOWR]DW PLQGHJ\LNH D J\yJ\PyGRN NLIHMOHV]WpVpW LJ
VVHMWHN L]ROiOiVD IHOV]DSRUtWiVD pV D VpU+OW WHU
KDWpNRQ\ PHJROGIVW MHOHQWKHW D EHWHJVpJ NH]HODpVy
EpPOLGHJUHQGV]HUW OpWUHKR]y VVHMWHN PLJUIFLyV K
WXODMGRQViJDLW DPHO\HNQHN D] HVHWOHJHV PyGRVtW
KDWpNRQ\ViJRW pUKHW+<QN HO .DSXU *ROGVWHLQ HW



1.2.$ FVLUNH HPEU\R MHOHQW VpJH D IHMO GpVELROyYJLD

$ EPOLGHJUHQGV]HUW pULQW YHOHV]*OHWHWW QHXU
PHIJpUWpPVpKH] RO\DQ iOODWPRGHOOHNUH YDQ V]*NVpJ D
VHMWHN YiQGRUOiVIQDN GLIIHUHQFLiIOYGiViQDN pV SURO
HPEU\R NLHPHONHGLN D VRUEyO XJ\DQLV D] HPEHUKH] KL
V]*OHWpV HO WW DPBPFO NV HRNGVEROEBBJUHQGV]HUL DQDOYyJ
HPEU\R PLQW NtVpUOHWHY iOODWPRGHOO]WPERVYRWRYIEE
N|QQ\& KR]JilpUKHW VpJH D N|OWYVPUKDWGp NRDQ 1GHQ/Q W TS UHWN
LQYD]JtY EHDYDWNR]JiVRNNDO V]HPEHQL HOOHQiIOOyNpSHYV
iOWDO OpWUHKR]JRWW HJ\UH QDJ\REE V]iP~ PRQRNORQIOL
1DJ\ HW DO %yGL HW DO YHMV]iN HW ]DO \
HPEU\ROyJLDL NXWDWiVRNQDN (JHQIHO<O D FVLUNH JH
OHKHW VpJHW D PROHNXOiULW JHQBWHNDW BROWDW iV RN HH
WXODMGRQViJRNDW V]HP HO WW WDUWYD QHP PHJOHS
DVSHNWXViW PLQW SpOGiXO D JDQJOLRQOpPF VHMWHN Yit
VRUViIW D SULPRUGLIOLV FVtUDVHMWHN Q\RPRQN|YHWpVp
PLQWi]DWiW D V]RPLWIiN V]HJPHQWIiFLYyMiW YDJ\ D E
PDGIUHPEU\RN VHJtWVpJpYHO VLNHU<OW PHJKDWIiUR]QL /

7LFNOH$ FVLUNRKNRWPPEULSXOiOKDWYViJD OHKHW Yp WHW
DEODWLRYV NpV MU HWANNHD/]SODQWIiFLYVY WHFKQLNiINNDC
NLPpUINNDO PHJKDWIiUR]]iN D EpOLGHJUHQGV]HUW OpwW|I
VILQWMpPW D YiQGRUOIV LUIQ\iQDN LGHMpPQHN pV WiYRC
+DPPRQG /H 'RXDULQ 7HLOOHW %XUQV /H 'RX

$]LQ RWYRHNWURSRUiIFLYVY WHFKQLND 8FKLNDZD HW
OHKHW VpJ Q\tOW PXWiFLYN OpWUHKR]iViUD FVLUNH V]RP
JpQPDQLSXOiFLYN pUKHW N HO SpOGiXO IOXRUHV]FHLQQ
ROLJIRQXNOHRWLG .RV HW DO YDJ\ D] 516 LQWHUIHU
UIYLG KDMW& 516 HN 'DV HW DO 2GDQL$ HW DO
WUDQV]SR]JRQ YHNWRUED SpOGLRQO FILIIDWD Fp QH RV IMIUNG
MHOHQOpPWpPEHQ EHpS*OQHN D JHQRPED tJ\ D WUDQV]JpQ
/L HW DO 6DWR HW DO $ Q|%ONHGpNW IDNWRUR



WUDQV]NULSFLYV V]DEiO\R]y HOHP/HN \QDIPRE WY HW WV
KDWiViwW HOHNWURSRUIFLYYDO YDJ\ LQMHNWIiOiVVDO EHM
UHSOLNiFLY NRPSHWHQV PDGDUDNEYO L]JROiOW B5RXV DV
NOYQR]JRWW JpQHNNHO HJ\ DGRWW IDNWRU W~OH[SUHVV]i
0ZL]HUZD HW DO 1DJ\ HW DO D .RYiFV HW D
WHEKQLNiINNDO XJ\DQ V]DEiO\R]KDWYy D JpQPRGRVtWiV
SUROLIHUIFDWWD PULDMWNWiOW NRQVWUXNFLYN D V]|YHWHN
LOOHWYH D VHMWV]LQW& FpOJ]iV SRQWRV KLiQ\iYDO pV L

V]iPROQL NHOO (LVHQ 6PLWK IDNDPXUD )XQDKLE
PHJROGIiViUD D &5,635 &DV HJ\ IRUUDGDOPL WHFKQROVYJLLE
KDWpNRQ\ PYyGRVtWiViwW &RQJ HW DO *DQGKL HW DO

$ EODVWRGHUPD DODWWL VXEJHUPLQDOLYV sUHJEH PLI
]lJOG IOXRUHV]FHQV IHKpUMpW *)3 NRQVWLWXWtYDQ H
OF*UHZ HW DO ~M NLPpUiIN PHIJDONRWIiViQDN
NLMDYtWRWWD D FVLUNH [+UM UHQGV]HUWN\HJWRY |HM:(
IHMO GpVELROYJLDL NpUGpV PHJYIODV]ROiVIiW VHIJtWHWW

1DJ\ HW DO

$ WRMIiVEDQ N|QQ\HQ KR]JilpUKHW FVLUNH HPEU\R DO
N[]IWWL HPEU\RQIOLV V]|[YHWHN YDJ\ NKPIUIPHWW V]H
LQWUDHPEU\RQiOLY FRHORPIiED <OWHWpPVpYHO YDJ\ FK
WUDQV]SODQWIiFLYMiYDO V]iPRV EpOLGHJHQGV]HUW pULQ

'yUD HW DO 1DJ\ HW DO 1DJ\ *ROGVWHLQ
PpKOHSpQ\ KRPROYJMDNpPQW P&N|GLN JD]GDJ NDSLOOiUL)
,PPXQGHILFLHQV WXODMGRQViJD PLDWW D WUDQV]SODQV
H]pUWPDPNDJORUYRVELROYJLDL NXW D W DIWRN\PEROU® LWH N H B QV L
YDJ\ D PHWDV]Wi]JLV YL]VJiODWiUD &LPSHDQ HW DO
NLPpUD PHMWIHDWLV]IJHQLNXY WHFKQROYJLINNDO YDOy N
EpPOLGHJUHQGV]HUL NXWDWiVRNEDQ KR]JRWW IRQWRV HL
LPPXQUHQGV]HUL IHMO GpVVHO NDSFVRODWRY NpUGpV W
HPOtWYH D] H{WUDHPEU\RQiIiOLV YpUNpPS] VHMWHN SO P\l

1$ FVLUNH HPEU\R FKR U MR DYXDOUID QWHR M+ PHHPPEEBHQ WHQ\pV]WHWW L]ROIO
VIHUYUpV]OHWHW QHYH]]*N JUDIWQDN DPHO\HW HJ\ PHIJKDWIiUR]JRWYV
PYGV]JHUHNNHO HOWiYROtWXQN D PHPEUiIQUYO pV V][YHWWDQL IHOGR(



GHQGLWLNXV VHMWHN YDJ\ D OpS HOOLSV]RLG VHMWHN |
*DUFHDX HW DO 1DJ\ HW DO &VLUNH HPEU\R LI
NXWDWiVRN NXOFVIRQWRVViJ~DN D] LPPXQLWiV DODSPH
JD]GDViJLODJ MHOHQW V EDURPILN HJpV]VpJL iOODSRW
WHUMHGpPVPQHN PHJHO ]pVpEHQ D YDNFLQDIHMOHV]WpV
EHWHNLQWpPVPEHQ $ PDGDUDNUD MHOOHP] EpOKH] DVV]
)DEULFLL IHOIHGH]pVH KDPDU D] LPPXQUHQGV]HU IHMO G
NHU<OW XJ\DQLV iOORPIiQ\iEDQ D % O\PSKRF\WiN pUpVH L
O\PSKRLG P\HORLG pV HU\WKURLG VHMWYRQDOWYO *OLF
)DEULFLL HOWiYROtWiViQ DODSXOy NtVPUOHWHN YH]JHWW
PHJV]*OHWpVpKH] PLV]JHULQW OpWH]LN HJ\ EXUVD 1+JJ D
WK\PXV 1+JJ VHMWN|]YHWtWHWW FHOOXOiULV LPPXQYiOD
D EXUVD FVRQWYHO KRPROYJLiIMiW LV &RRSHU HW DO

1.3. $ NHPRNLQHN VIJHUHSH D VHMWYIQGRUOIVEDQ

$ VHMWPLJUIFLYW D OHJW|EE HVHWEHQ D VHMWHNHW
NHPRDWWUDNWIQVRN YiOWMiN NL $ NHPRDWWUDNWIQV |
HOPR]GXOiVW NHPRNLQp]JLVW YDJ\ NRQFHQWUIiFLyV JU
VHMWPR]JiIVW SHRRWDWMD[WVW HO LGp] NHPRDWWUDNYV
FVRSRUWMIED NHPRNLQHN Q|YHNHGpVL IDNWRURN IRU
UHQGV]HU HOHPHL YDODPLQW D IRV]IROLSLG P$#WDEROLV
IHMO GpVELROYJLDL WXGRPiQ\WHU+OHW HJ\LNDOHJIV]pOFt
NHPRNLQHN DPHO\HN D Q|YHNHGpVL IDNWRURN PHOOH
HPEU\RJHQH]LV VRUIQ OFJUDWK HW DO ,UIQ\tWMiN
iOWDOL NRORQLJiFLYV IRO\DPDWiW SpOGiXO D] VLYDLI
PHIJWHOHSHGpPVpPW D JDQJOLRQOPpPF VOHfMR®W YWH OY LI HOWHW\
KRPLQJMiW V]DEiO\R]]iN D] pUUHQGV]HU PLQWIi]DWiW pV i
SRVWQDWiOLV LG VIDNEDQ D V]|[YHWUHJHQHUIFLYW pV D L
2ULPR HW DO 3HWLW HW DO 6LHNPDQQ HW DO
HW DO /JHZHOOLV .QDXW &RMRF HW DO 6
OH]]JDSHOOH



(PEHUEHQ W|EE PLQW NeO|QE|] NHPRNLQW D]JRQR\
PRWLI FKHPRNLQH &8 JDROML| BEBHPRNLQH &;L&DRFGN LK ; &/
FKHPRNLQH OLJDQG &YD& RRWLI FKHPRNLQH OLJDQG D
VRUROKDWYN DWWyO 1+JJ HQ KRJ\ D] HU VHQ NRQJHUYiOW
KRO KHO\HJNHGQHNRNRLHORWQISNN*O|QE|] NHPRNLQHN P
DONDOPDV UHFHSWRURN QHYH]pNWDQD DEEyO DGYGLN
NpSHVHN NDSFVROYGQL &&5 & & PRWLI FKHPRNLQH UHFH
FKHPRNLQH UHFHSWRU +XJKHV 1LEEV $ PLQWHJ\
IHKpUMpKH] DVV]RFLIOW H]JHN + RV VIJHNYHQFLD D]RQF
DGRWW NHPRNLQ DOFVDOIGRQ EHO+<O W|EE OLJDQG PHJN

$ &;&5 pV &;&5 UHFHSWRURN SpOGiXO PHJN|WLN
%DODEDQLDQ HW DO 2EHUOLQ HW DO D &&5 U
OLJDQOKR$HV NDSFVROYGQL <RVKLGD HW DO $ ULV
NHPRNLQ UHFHSWRURN V]HUNH]JHWLOHJ URNRQViJRW PX
NDSFVROW NHPRNLQ UHFHSWRURNNDO D]JRQEDQ D OLJDC
MHOIWYLWHOW +XJKHV 1LEEV $ * IHKpUMPNW O Ie.
YDJ\ ANHPRNLQ FVDSGi]y’ UHFHSWRUNpPQW P&N|GQHN
KDV]QiOMiN D UHFHSWRU LQWHUQDOL]iOiViKR] 1LEEV *U

131. $ &;&5 pV D &;& PROHNXOiIN EHPXWDWiVD pV D A
VIDEiO\R]iVD

$& ; & NHPRNLQ UHFHSWRU &;&5 PiVQpYHQ IX]LQ /(
IRQWRVViJiWw HO V]|U D +,9 IHUW ]pV NDSFViQ tUWiN OH PH
D & LPPXQSRJLWtY &' 7 VHMWHNHQ )HQJ < HW DO

$ &;&5 GLV]IXQNFLYMiKR] NJ[WKHW EHWHJVpJ D] DXWHF
JUINO G :+,0 VILQGUYPD ZDUWV K\SRJDPPDJOREXOLQF
P\HORNDWKH[LV HJ\ ULWND LPPXQKLiQQ\DO MiUy NyUR
YLVV]DWpU EDNWHULIOLV IHUW ]JpVHN KLSRJDPPDJOREXC
pV V~O\RV FVRQWYHO L QHXWURSpPQLD MHOOHPH] $ EH)
PROHNXOD D] $0° pV D JUDQXORFLWD NROYQLD VWLPXO
SR]LWtY HUHGPpQ\W KR]JRWW +HXVLQNYHOG HW DO
HJ\ NLV PROHNXOiM~ ELFLNOiP V]iUPD]pN D &:;&5 DQWI
EHMXWiViQDN JiWOiViUD LOOHWYH QRQ +RGJNLQ O\PSKF



FVRQWYHO WUDQV]SODQWiFLy VRUIQ LV DONDOPD]QDN 'F
HW DO $ PROHNXOD VSHFLILNXVDQ NpSHV D &;&:¢
DOORV]JWpULNXV JiWOiVVDO D OLJDQG &;&/ QHP IpU KR]
QHP LQGXO HO D] LQWUDFHOOXOIULV NiOFLXP MHOIWYLWE

DO $] $0° LQKLEtWRUW V]iPRV IHMO GpVELROyJLDL
&:&5 &:;&/ V]LIJQDOLJiFLY IXQNFLYMiQDN EL]JRQ\tWiViUD
5H]]RXJ HW DO &DRFFL HW DO :KLWPDQ HW DO

$ &:&5 UHFHSWRU OLJDQGMD D &;&/& NHRRQ@RQHQLJIDC
VWURPIiOLY HUHGHW& HV IDNWRUW VWURPDO FHOO GHUI
IHKpUMH DPHO\ PLQG HPEU\RQIOLV PLQG D IHOQ WW
KDVQ\iPLULJ\EHQ PiMEDQ WG EHQ V]tYEHQ Q\LURNFVI
H[SUHVV]iOyGLN 'H /D /X] 6LHUUD HW DO 6SLQRVD H

$ &;&/ N|W GLN D &;&5 UHFHSWRUKR] H]iOWDO DNWI
IHKpUMH pV YDJ\ D % DUUHVWLQ iOWDO N|]YHWtWHWW MH ¢
NLQi] 3, . $NWR®] LRWWV]IiW ,3 D PLWRJpQ iOWDC
NLQi] 0$3. pV D SURWHLQ NLQi] & 3.& ~WYRQDODN DPHC
NRQYHUJIiOYyGQDN YDJ\ SURPYWiOMiN D] LQWUDFHOOXOiU
HO VHJtWpVpUH (J\ PiVLN OHKHW VpJ KRJ\ D] DNWLY
IHOKDOPR]yGiViKR] MiUXOQDN KR]]i DPL D] $NW 6HU 7KU N
3.% pV D] HIWUDFHOOXOiIULV V]LJQiO UHJXOIiOW NLQi]
DNWLYiOiViIKR] YHIHWKHW &RMRF HW DO iEUD
$ &;&85 PHOOHWW D &:;&/ N|W GLN D QHP NDQRQLNXYV
&:&5 DW\SLFDO FKHPRNLQH UHFHSWRU 5'& UHFHS
KRPROyJ D &;&5 J\HO $ N|W GpV NpW YiODV]JUHDNFLYW H!I
LQWHUQDOL]IFLy MWW OPBINVY K %E RIDWINVWLQ iOWDO N|[]YHW
MHOIWYLWHOW (JHQNtY«O D &;&5 Wt]V]HU QDJ\REE DIILGC
&:&5 pV D UHFHSWRU J\RUVDQ YLVV]DNHU+O D SOD]PDPHF
LQWHUQDOL]iFLY XWiQ %XUQV HW DO (PEU\ROyJLDL
D &:&5 pV D &;&5 N|]|[WWL OLJDQG N|WpVsNEHQ NLDODN X
HOLPLQiFLYW HUHGPpQ\H] D VHMW N|]|[WWL WpUE O :DQJ |
D &;&5 KDVRQOy PYGRQ OpS N|OFV|QKDWIiVED D % DUUHV



UHODWtY VILQWMH IRJMD PHJKDWIUR]QL KRJ\ D % DUUHV'
MHOIWYLWHO pUYpQ\HV.O +X\QK HW DO IEUD
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$] H{IWUDFHOOXODULV PiWUL[ (&0 N<O|QE|]] NRPSRQH
IHOV]tQ+N|Q NLKRUJRQ\R]QL HGHHpW INHHP RN 18Q &N HWV D @
EHIRO\iIVROYD D] DGRWW OLJDQG ORNDOL]JiFLYMiW D JUD
WpPpUEHQ LOOHWYH PRGXOiOMD D OLJDQG iOWDO NLYiOWF

$ N|[W GpVQHN N|V]|QKHW HQ D &:;&/ YpGHWW D VH
VIHPEHQ pV ODVVDEEDQ V]DEDGXO IHO D V][YHWHNE O 6S
NDSFVROYGQL D JO*Ny]DPLQR JOLNIiQ *$* ROGDOOIQFRNK
SURWHRJOLNIQRNKR] +63* OHKHW Yp WpYH D PLREODV
V]XOIliW KLiQ\iEDQ D &:&5 VHMWHN LUUHYHU]JLELOLVHC
PR]GXODWODQRKR FDWRIRQDW HW DO (PO UiN PHWD
YL]VJIODWRNEDQ NLPXWDWWiN KRJ\ D WXPRURV VHMWH!
VIWUYPD GLUHNW NpSHV PHJN|WQL D &[®R&;&W H]iOWDO
OLPIRFLWiIN WXPRU EHOVHMpPEH W|UWpQ HEHOREPMIW tJ\
UINRV VHMWHNKH] OXUGDPRRWKRR HW DO $ &;&5
NHPRWD[LVW MHOHQW VHQ EHIRO\iVROMD KD D UHFHSWRI
HI\eWWHVHQ DGWiN D VHMWNXOW~UiKR] <DQDJDZD < HW



NDSFVROyGiVD PLDWW H]HQ (&0 PROHNXOiINKR] D3HOOHWL
VHMWDGKp]LYV UHFHS\WWRUHRN WEWD @i GWHOMWHN U|J]+OpVpW
.LPXWDWWiN KRJ\ D &:&/ IRNR]]D D O\PSKRF\WiN LQWHJ
HQGRWKHOVHMWHNKH] YDOYy KRUJRQ\]yGiViwW &DPSEHOO
DUUD LV KRJ\ D &;& VHUNHQWL D NLVVHMWHY WG UiN
OLJDQGXPRNKR] D ILEURQHNWLQKH] pV D NROODJpQ ,9 KH
NHUHV]W+O +DUWPDQQ HW DO

132. $ &;&5 &;&/ PROHNXOIN VIHUHSH D] HPEU\RQiIOL)\
VHMWYiIQGRUOIVL IRO\DPDWRNEDQ

$&FUYDJ&BO KRPR]LIJYyWD PXWiQV HIHUHN HOSXV]WXO:
QDS HO WW D % O\PSKRSRLHVLV D P\HORSRLHVLV D V]t
NLDODNXNiViQDN ]DYDUD PLDWW PLQGHPHOOHWW V~O\RV
IHO 0D HW DO 7DFKLEDQD HW DO =RX HW DO

(JDUEHQ pV HPEHUEHQ LV NLPXWDWWiN KRJ\ D &;&5 &
VIHUHSHW MiWV]LN D % VHMWHN W~OpOpVPEHQ pUpVpPEHC
HW DO $ FVRQWYHO L VLQXVRLGRNKR] DVV]RFLiOW
H[SUHVV]LYMD KHO\EHQ WDUWMD D &:&5 UHFHSWRUW NLI
O\PSKRF\WiNDW %OHXO HW DO %XUJHU %+sUNOH
D] LQWHUFHOOXOiULV DGKp]LYyVY PROHNXOD ,&$0 pV D

9&$0 VHJIJtWVpJpYHO D YpUNpPS] VHMWHN NpSHVHN D] H

PR]JIVW YpJH]QL PDMG iWKDWROQL D ED]iOLV PHPEUIQRQ
D VHMWHN ILEURQHNWLQQHO YDOy N|OFV|QKDWiVD VHJtW
VHMW SURJHQLWRURN pUpVpPEHQ pV D FVRQWYHO L QLFKF
MiWV]LN D &;&5 &:;&/ V]LJQDOLJiFLY $ % VHMWHN pUpVH
HJ\UH J\HQJpEE OHV] pV D VLNHUHV LPPXQJOREXOLQ N|QC
,JO HW H[SUHVV]iOy QDtY % VHMWHN LQWHUQDOL]iOMIiN
UHFHSWRUXNDW DPL V]*NVpJHV DKKR] KRJ\ YpJ+sO HOKDJ\
JUHLWDV HW DO

$ &;&5 &;&/ UHFHSWRU OLJDQG SiURV KHPDWRSRLH'
PHOOHWW MHOHQW V EHIRO\iVVDO EtU D NHULQJpV
PRGHOOUHQGV]HUEHQ D &:;&/ D JDUDW pV D V]tY PHVHC
YRQ]]ID D YHO FV FHUYLFDOL &S DRPXDNEROLWLYPWIYW P



FDUGLDOLY JDQJOLRQOpPF VHMWHNHW pV H]iOWDO KR]]iMi

7RYIEEi D &;&5 MHOIWYLWHO JiWOiVD FV|NNHQWL
EHYIQGRUOiIVIW D IHMO G YpJWDJELPEYNED <XVXI HW I
DQJLRJHQHVLYV HJ\LN NXOFVPROHNXOiMD D JDV]WURLQW!
7DFKLEDQD HW DO D YHVH JORPHUXOXVRN IHMO C
LOOHWYH D V]tY NRV]JRU~HUHLQHN ,YLQV HW DO NLE

7RYIEEL SpOGiN LV EL]JRQ\tWMiN D &;&5 &;&/ PROHN
VHMWPLJUIFLYEDQ Q\~-MWRWW VRNUpW& V]HUHSpW $ FOF
5HKLPL HW DO YDODPLQW D SULPRUGLIOLV FVtUDVF
W|UWpPQ PLJIUIF&BIW VJUQWHORWDI[LV KDWiUR]]D PHJ

$ &;&5 &;&/ PROHNXODSiIURV D JDQJOLRQOpPF VHMWFE
IXQNFLYMiW D] DIULNDL NDUPRVEpPND \REEQDIGVQQ i t UPW/lNJ
%HOPDGDQL HW DO 5HKLPL HW DO 20HVQLFN\
HW DO $ &:&5 UHFHSWRUW D FUDQLDOLV pV D W|U
GRUVDOLV pU] JDQJOLRQRN %HOPDGDQL HW DO
7KHYHQHDX HW DO YDODPL QWK PUGRIRIS\D WDN K P HILDHL
. XOHVD HW DO 20HVQLFN\ .LOOLDQ HW DO

$ &:&5 pV &D&/ JpQHN FpO]JRWW GHOPpFLYyMQ D/Q W W UH
H[SUHVV]LYV YLV YiEMDW®]p \WNL DODSMiQ NLGHU-OW KRJ\ |
DJ\L UpJLy IHMO GpVPEHQ LV IRQWRV V]JHUHSHW MiWV]LN
NLVDJ\EDQ D QHXUiOLY SUHNXU]JRU VHMWHN PLJUIFLYMD ]
pV D &;&/ N|]JIWWL VJLQHUJLNXV KDWiV NLHVpVH PLDWW I
0D HW DO =RX HW DO .OHLQ HW DO /X H\
JJO WULJHPLQDOH NLDODNXOIVIiEDQ V]LQWpPQ D &:;&5 &:&
RO\DQ V]|YHWL N|UQ\H]JHWEHQ DKRO D QHXUR®RN D Yic
H[SUHVV]iOy V][YHWWHO WDOIONR]JQDN $ Q RFXORPRWRL
D[RQSURMHNFLYyMiW D] $0° LQK LE;®BRYDROAD OPD]iViYD
JPONL*WpVVHO EL]JRQ\tWRWWIiN :KLWPDQ HW DO

$ &:&5 MHOIWYLWHO IRQWRV V]JHUHSHW MiWV]LN D
WiPRJDWMD D * NR UWiE&HEDQ SHURIHOHW\R U VHMWHN PLJUIFLYy
GLIIHUHQFLiOyGiViW YDODPLQW WRYIiEEL NtVPpUOHWHYV I
QHXURQiOLVY SURMHNFLYW DPLW D V]DNLURGDORP V]LC



OHJLVPHUWHEE D[RQ LUIQ\tWy PROHNXOIN D QHWULQHN
S5RXQGDERXW UHFHSWRU 5RER PROHNXOIN D V]J]HPDIRUL(
'RLWVLGRX HW DO %YHOPDGDQL HW DO ILHEHU
7TDQDND HW DO DPHO\HN KDWIiVDLW QDJ\PpUWj|
&;&/ WHQJHO\ &KDODVDQL HW DOGLHEHU®®GHPWVDIOW DO



2. &el.,7%=e6(.

$ &;&5 &;&/ MHOiIWYLWHO V]JHUHSpW V]iPRV VH
IHMO GpVELROYJLDL IRO\DPDWEDQ ELJRQ\tWRWWiN ~J\
SULPRUGLIOLY VVHMWHN PLJUiIFLYMD pV D] D[RQ Q|YHN
VVHMWHM\PSKRF\WiIN YIQGRUOiIVD $ EpOLGHJUHQGV]HUW
PLJUIFLYMiQDN ]DYDUD YHOHV]*OHWHWW QHXURLQWHV]WI
DPLW D FRORUHFWXP YiOWR]y KRVV]~ViJ~ DJDQJOLRQy]L!
PHOOHWW QDJ\V]iP~ &:&5 H[WULQVLF URVW LV PHJILJ\H
NHYpV LVPHUHWWHO UHQGHQRHKQRU $¢ XWALEOY& & IiODW
PHJILJ\HOWeN KRJ\ D] HIWULQVLF EHLGHJ]pVW DGy 5HPD
DVV]RFLIOW EXUVD )DEULFLL PHVHQFK\PiMiEDQ LV NLIHM]
NtQiO DUUD KRJ\ D W|EEL YpUNpS] VHMWYRQDOWYO I+J
WDQXOPiIQ\R]JKDVVXN D % VHMWHN PLJUIFLYMiW pV IHMO G

'RNWRUL pUWHNH]pVHPEHQ FpOXO W&]WHP NL

$ &;&5 &;&/ PROHNXODSiIURV VRNUpW& IHODGDWIiQDN YL]
V]]YHWHLEHQ D]JRQ EHO+<O D] XWyEpO N.OV EHLGHJI]pVp
DVV]RFLIOW SULPHU Q\LURNV]HUY NLDODNXOiVD VRUIQ

1. $ &;&5 UHFHSWRU H[SUHVV]LYMiQDN Q\RPRQN|YHWpVH
JDQJOLRQOpPF VHMWHN IHMO GpVH VRUIQ

2. $ FRORUHFWXP N¢OV EHLGHJ]pVPQHN NLDODNXOIiViQ
HPO V HPEU\RNEDQ

3. $&;&5 &;&/ H[SUHVV]LYMiQDN HOHP]pVH D EXUVD )DE
YHY VHMWYiQGRUOiVL IRO\DPDWRNEDQ



3. 001'6=(5 (.

3.1 .tVpUOHWL iOODWRN

AtVPUOHWHLQNKH] Y BIZO &/XYX YD OO MHR\PHH V WLIER Y Q
WtSXV  WUDQV]IpQLNXV ]|OG IOXRUHV]FHQV IHKpUMpW
H[SUHVV]iOy FWYNBERYUPRIP75HG 6WRS LORhEIRY P XVFXOXV
HPEU\RNDW KDV]QiOWXQN

$ PHIWHUPPNHQ\tWHWW :KLWH /HIJKRUQ FVLUNHWRMi\
3URSK\O %,292 /WG ODJ\DURUV]iJ V]JHUH]WeN EH D WUD
FVLUNH WRMiVDLW D VNyYFLDL 5RVOLQ ,QWp]HWE O 3URI +
NDSWXN OF*UHZ HW DO $ WRMiIVRNDW ODERUDWYyU!

RV SIUDWDUWDORP PHOOHWW NHOWHWWeN $EEDQ D] H
YL]VJIOWXQN D WRMiVRN [+JJ OHJHV KHO\]JHWEHQ D WRP

QDSRV HPEU\RNQiO D WRMiVRN KRUL]JRQWiOLVDQ LQN
KR]JilpUKHW VpJpQHN FpOMIEYyO $ IHMO GpVL VWIiGLXPRN
QDSRN V]iPD ( YDJ\ D +DPEXUJHU +DPLOWRQ ++ WIiEOi]

DODSMiQ W|UWpQW $ EpO IHMO GpVL VWiGLXPDLQDN
EpOVWIiGLXP PHJKDWIiUR]JiVL WIiEOi]DWiUD B6RXWKZHOO

NLDODNXOiViQDN LG SRQWMDLUD 1DJ\ HW DO KLYDW
$ 5RVIPRIP75HG BWRSNQBRFEIN LQ PXWiFLYW KRUGR]y HIHUHN
DO 'U -DNXV =ROWiQWYyO 6HPPHOZHLV:-QWHWHP eOFH

NQRFN LQ DOOpOW KRUGR]y HIHUHNHW 'DQLHOLDQ HW D
,QVWLWXWH RI &KLOG +HDOWK (J\HV.OW .LUiO\ViJ NDSW:
NHW LQWp]HW+QN iOODWKIi]JiEDQ OLQGHQ HJpUS$& %/ JH
NpW W|U]JV NHUHV]WH]pVpQWN"5 RVWBIRG P75 A BRRS ORI )3
WRYIEELDQWED®)3 JHQRWtSXV~ HJHUHN V]*OHWWHN DPH
JDQJOLRQOPpPFE O V]iUPD]y VHMW ]|0OG IOKRBEWRHQVFHC
LJROiOiVD VRUIQ YHPKHVY HIJHUHN WHUPLQIiOiViW Q|YHNY \
DOWDWiVVDO Q\DNL GLV]JORNiFLYYDO YpJH]W=N

$ SXIIHUROW RV SDUDIROPDOGHKLGEHQ 3)$ IL[iOW
YpJIJHWW V]|YHWWDQL PXQNiW D 6HPPHOZHLV (J\HWHP



7XGRPIiQ\RV pV . XWDWiVHWLNDL %L]RWWViJD HWLNDLODJ
MyYiKDJ\iVvD

32.$ PLQWIiN V]I YHWWDQL IHOGROJR]iVD

$ FVLWNWHHJpU HPEU\R IDURNELPEYMiW LOOHWYH
PLNURSUHSDUiIFLYUD DONDOPDV HV]N|]IN PLNURFVLSHV]
NDQiO LULGHFWyYPLiV ROOy 8QLFDP VHJtWVpJpYHO V]W
PDMG [ HV IRV]IiW SXIITHUHOW VYyROGDWED [ HV 3%6 J\&I
iW IL[IOWXN RV 3)$ EDQ f& RQ YpJeO LPPXQFLWRNpPLD
]JVHODWLQRYV EHiJ\D]iV YDJ\ AZKROH PRXQW " LPPXQIOXRU

321. =VHODWLQRV IDJ\DVIWRWW PHWV]HWHN NpV]tWpV|

$ 3)$ IL[iOiIVW pV D PRVIiVL OpSpVW [ SHUF [ HV 3%6

HJ\ pMV]DNIiQ iW RV VIDFKDUY]EDQ WDUWRWWXN f& RQ
KDV]QiOWXQN $ [VHODWLQ GHUPHGpPVH pV D VIHUYHN HOK
POHV HVIN|] VHItWVpJpYHO NLYiJWXN D NtYiQW PpUHW&
IRO\pNRQ\ QLWURJPQQHO L]JRSHQWIQEDQ PHWK\OEXW
IDJ\DVIWRWWXN OH $ NULREORNNRN PHWV]pVpW 6KDQGRQ
f& RQ YpJH]WeN $ —P YDVWDJ PHWV]HWHNHW 3RO\ / O
NHJHOW WiUJ\OHPH]HNUH YLWWe+N IHO pV f& RQ WiUROW

$ EHiJ\D]iVKR] KDV]QiOW ROGDWRN
[ HY NRQFHQWUIOW IRV]3P#6 S X # HUH B MQ GO BDAVHWH Y
PHQQ\LVPJEHQ YDQ MHOHQ
” PO GHV]WLOOIOW Yt]

” J 1D&0O /DFK 1HU $3

" J.&0 5HDQDO

" J1B2[ ® /DFK 1HU $3

" J .+32 /DFK 1HU $3

$] [ HV 3%6 HONpV]tWpVpKH] D NRQFHQWUIOW [ HV 3%

DONDOPD]JWXN $] ROGDWRW DXWRNOIiIYR]JWXN pV V]REDK



3XIIHUHOW RV SDUDIRUPDOGHKLG 3)$ S+ ROGDW
” PO GHV]WLOOIOW Yt]
” J SDUDIRUPDOGHKLG 5HDQDO
” RV 0 RV 1D2+ 5HDQDO
"0 +&0
” PO [ 3%6

$ WiUROIV  f& RQ W|UWpQW

RV V][DFKDUy] ROGDW
" PO [ HV 3%6
” J VIDFKDUy] 5HDQDO

$ VIDFKDUy] ROGDWRW f& RQ WiUROWXN

RV ]VHODWLQ ROGDW

” PO [ HV 3%6

" J VIDFKDUy] 5HDQDO

" J JVHODWLQ 6LJPD $OGULFK *

$ V]DFKDUy]W pV D ]JVHODWLQW PD[LPXP f& UD PHOH
PiJQHVHY NHYHU Q PDMG DGGLJ NHYHUWHWW N PtJ HJ
EHIHMH]pV+O PO HV FHQWULIXJD FV|YHNEH 9:5

f& RQ WiUROWXN

33.) OXRUHV]FHQV LPPXQFLWRNPpPPLD

$ IOXRUHV]FHQV LPPXQFLWRNpPLiW IDJ\DVIWRWW PHWV]H
RV [ 3%6 EHQ UHKLGUIOWXN SHUFLJ $ V]IYHWEHQ D F

PHJIHOHO SULPHU HOOHQDQ\DJRN WIiEOQI]DW KtJtWiVi
$OEXPLQ 6LJPD $OGULFK $ pV W B D@ DI®PD]lyG R \&% @
ROGDWEDQ YpJH]WeN $ KtJtWiV PpUWpPNpPQHN YL

EHiOOtWiVD J\iUWyL XWDVtWiV YDJ\ SXEOLNIFLYNEDQ OHtU
HOOHQDQ\DJRW SLSHWWIiN VHJtWVpJpYHO D PHWV]HWHNUI
%LRWHFKQRORJLHVY LQNXEiOWXN yUiQ iW V]REDK PpUV
RQ PDMG [ SHUFHV [ HV 3%6 PRViV N[YHWNH]JHWW $ 10X



HOOHQDQ\DJ WIiEOi]DW D SULPHU HOOHQDQ\DJQDN PHJ

NRQFHQWUIFLYEDQ [ HV 3%6 EHQ KLJtWRWWXQN s
YpJeO HJIJ\ ~MDEE PRViVL OpSpVW N|YHW HQ HOYpJH]W-
NRQFHQWUIFLYM~ '$3, GLDPLQR SKHQ\OLQGROH GLKL
UHDJHQV  SHUFHV LQNXEiOiDViYDO $] XWROVyY 3%6 PRVi
IHG DQ\DJJDO $TXD 3RO\ ORXQW 3RO\WFLHQFHYV I H
. HWW V IOXRUHV]FHQV LPPXQFLWRNpPLD HVHWpPQ N-O|QE
WXGWXN LJD]JROQL XJ\DQD]RQ PHWV]HWHQ $] HOV SUL
PHJIHOHO L]JRWtSXV~ pV iOODWIDMEYO V]iUPD]y VIHNXQG
HOV W O HOWpU iOODWIDM~ YDJ\ PiV LIRWtSXV~ PiVRGLN
PDMG KtYWXN HO D PiVRGLN HOOHQDQ\DJRW IHOLVPHU
HOOHQDQ\DJJDO $ VHMWPDJMHO|OpV D] LQNXEiFLYyV LG N
D IHQW OHtUW PYGRQ W|UWpPQWHN

331. 7THOMHV V]|YHWL IOXRUHV]FHQV LPPXQFLWRNPpPPLD

$5HPDN JDQJOLRQ PRUIROYJLDL IHMO GpVpQHN WDQX:
IOXRUHV]FHQV LPPXQFLWRNpPPLiIW YpJH]W+.QN DPHO\KH]
XWYyEHOHLW L]JROIOWXN PDMG RV 3)$ EDQ HJ\ pMV]DNiC
SHUPHDELOL]iOWXN RV 7ULWRQ ; 7KHUPR )LVKHU 61
ROGDWiYDO HJ\ pMV]DNiQ iW USP HQ Ui]DWYD f& RQ $
SULPHU HOOHQDQ\DJ WIiEOi]DW pV RV NHEVNH V]pU>»
yUiQ iW VJREDK PpUVPNOHWHDQ USP IRUGXODWV]iPRQ
PRVIVW N|[YHW HQ D %,,, WXEXOLQW $OH[D )OXRU NHFVNplI
WIiEOi]DW V]HNXQGHU HOOHQDQ\DJJDO KtYWXN HO vy
USP HV Ui]DWiVVDO YpJeO KiURPV]RU PRVWXN [ HV
IOXRUHV]FHQV VIWHUHRPLNURV]NYySSDO YL]VJiOWXN



WIiEOiI]DW $ IHOKDV]QiOW SULPHU HOOHQDQ\DJRN

3ULPHU ovl +t3tw 6JIUPDIIV H +RV{0OHIMHO|OW
HooHQDqQ " ©Y NDWDOyJX\ ,]JRWt/VHMWWtS X
DQWL DOS
VLPDL]RP| $ TKHUPR )LVKH HJIpYy ppiRP
J* D
60%
SRQ
DQWL %)${ 5% XUW] HW D{Q\~0 |JOLD
U +LGHDNL
HIpUFVLUNH
D Q&ML IHO()VHY?%prpEH P OHXURG
526 . .| HJplEXuVDL V
DQWL &6)| o wLrsoas  *s| P SO G UL wL
. JDQJOLRQO
DOWL &:&! O.UQF?(RH%MSDQI JH*‘]FI)DSHULIpULiV
O\PSKRF\WI
. EXUVDL |
GHVPLQ |'(5 $'2£RUSRU[ ﬂﬂplPHVHQFK\P
! LIRP UKW
L {EXUVDL P
( EDGKHU] %' %LRVFLHQR TIPIPHVHQFK\P
UHWLNXOiU
SRQ NHEMJUHHQ 10
DQWE NOR SRENODQG J* |[SURWHLQ
%?WL*ﬁ' $E 1HRPDUNHUV |HJpU |JDQJOLRQO
HJp
DOWL +X& $ QYLWURJHQ "/PlQHxURQ sH
DQWL 7KHUPR )LVKH| HJIpl
QHXURILO| 08% 3 g |QHXURQ
* 0
bowL g12| * % 7KHUPR )LVKH ryplQLWUHUJQ
DQW 57 SRQ HVNDPS pV 516\ _0 |[FVLUNH JD(
NOR
_ 6DQWD &U| HJpl
DOWL 62: | $ %LRWHEKORO| o+ |FVLUNH 3DC
6DQWD &U| HJpl




WIiEOi]DW $ IHOKDV]QiOW V]JHNXQGHU HOOHQDQ\DJRN

JOXRURNU
6]HNXQGHU HOOH H[FLWiFL| &pJ NDWDOyJ
KXOOiPKRV\
$OH[D )OXRU NHF 7KHUPR )LVKHLU
DQWL HJpU ,J* + / $
$OH[D )OXRU NHF 7KHUPR )LVKHLU
DQWL HJpU ,J* + / $
$OH[D )OXRU NHF 7KHUPR )LVKHLU
DQWL HJpU ,J* + $
$OH[D )OXRU NHF 7KHUPR )LVKHLU
DQWL HJpU ,J* + $
$OH[D )OXRU NHF 7KHUPR )LVKHLU
DQWL HJpU ,J* D + $
$OH[D )OXRU NHF 7KHUPR )LVKHLU
DQWL HJpU ,J* D + $
$OH[D )OXRU NHF 7KHUPR )LVKHLU
DQWL HJpU ,J0 + / $
$OH[D )OXRU V]DP 7KHUPR )LVKHLU
DQWL NHEVNH ,J* $
$OH[D )OXRU NHF 7KHUPR )LVKHU
DQWL Q\~0O ,J* + / $
$OH[D )OXRU NHF 7KHUPR )LVKHLU
DQWL Q\~0O ,J* + |/ $

34.*)3 5SHPDN JDQJOLRQ NLPpUD pV FKRULROODQWRLV PF

$QQDN PHJKDWIiUR]iViUD KRJ\ D 5HPDN JDQJOLRQ
EpPOLGHJUHQGV]HUQHN IOXRUHV]FHQV MHO|OpVW YpJH
HON-O|QtWpVpUHQ FH®EKRHWUHNRPELQIFLYW[ XRPELQIOW
FKRULRDOODQWRLY PHPEUIQ &$0 WHFKQLNiYDO D OD
NRUIEEDQ OHtUW PyGV]HU V]JHULQW 1DJ\ pV *ROGVWHLQ
OpSpPVEHQ QDSRV FVLUNH HPEU\RN SRVWFRHFDOLV EpOV
DONDOPDV HV]IN|]IN VHJtWVpJpYHO V]WHUHRPLNURV]NYS
VWUHSWRP\FLQ 3HQ6WUHS 6LJPD $OGULFK 3 WDU
'XOEHFFR V ORGLILHG (DJOH OHGLXP 1XWULHQW OL[WXU
6FLHQLILF LIROIOWXN (OWiYROtWRWWXN D 5HPDN
FVLUNH HPEU\REYO V]iUPD]y 5HPDN JDQJOLRQQDO KHO\HW



NtVPUOHWHVHQ UHNRPELQIiOW V]JHUYHW  yUiUD GLPHQ]L
HO VHJtWVeN D V]|YHWL LQWHJULWiV NLDODNXOiViWw D V]|
NROODJpQ PiWUL[ ROGDW EDQ , HV WtSXV~ NROODJpQV
EDQ '0(0 PpGLXPRW *LEFR 7KHUPR )LVKHU 6FLHQWLILF
1D2+ ROGDWRW WDUWDOPD]RWW $] |[VVIHWHY NHW PLQGL
IVV]H VIJHUYWHQ\pV]WpVUH DONDOPDV V]&NtWHWW DOM-~
NJYHWNH] QDSRQ HOWiYROtWRWWXN D VIJHUYHNHW D PiW
HPEU\R &$0 PHPEUIQMiUD *OWHWWeN D N|YHWNH] N V]HUI
DEODNRW Q\LWRWWXQN D WRMiVKpMRQ D OpJNDPUD IHOH)
VWHULO YDWW iY D& ONVRIHDPEPWDI Y W] iRWWN MKRO HJ\ A<~ DODN
PPQpO YDVWDJDEE pUV]DNDV] YROW $] HPEU\RQIOLV ElI
WHUsOHWpUH *OWHWWeN D WRMiVW HJ\ VWHULO UDJDV
VIHQQ\H] GpVHN HONHU<OpVH YpJHWW $ &$0 NLPpUIi
ODERUDWYULXPXQN NHOWHW JpSpEHQ W~OpOpVL DUIQ\

&$0 WHFKQLNiW DONDOPD]JWXN DQQDN EL]JR@\tWiViUuD
V]iUPD]y H[WULQVLF LGHJURVWRN JDQJOLRQPHQWHYV XMW
NtVPUOHWKH] QDSRV HPEU\RQiOLV SUHJDQJOLRQRWLNX
HJ\eWW <OWHWW+QN &$0 UD pV QDSLJ WHQ\pV]WHWW-eN
IHOGROJR]RWW XWyEpO NLPpUiN V]iPD Q

OLXWiQ D &$0 JUDIWRNDW HOWiYROtWRWWXN D PHPE
PMVIDNIQ iW ILDOWXNWWDIRG IHOGROJR]iIV N|YHRWNH]HWW
MHO|OpV XWiQ D *)3 5HPDN JDQJOLRQ UHNRPELQIiFLyV Nt
VIIiPROWXN PHBDH)BULQVLF7BY DQWALQVLF LGHJURVWRN

35.*)3 YHO FV NLPpUD

$] HQWHUIOLV JDQJOLRQQF RAHBMMLN NP IMVHHOO FOYp WNLLPH
WHFKQLNiW DONDOPD]WXQN HJ\ NRUIEEDQ OHtUW WHFKQL

HW DO OLYHO D EpOLGHJUHQGV]HUW NLDODNtWYy
GHODPLQiOYGQDN D QHXUXOiFLy VRUIQ D HPEU\RQIiOLV C
'RXDULQ 7HLOOHW BWROOHU (SVWHLQ 1DJ\ H
HO WW VIRPLWIiV VWiIGLXPEDQ ( D VIRPLWD N|]|

*J3 UHNRPELQiFLYMiYDO D NLYIQGRUOyYy JDQJOLRQOpPF VHN



YL]VJIiOKDWYYi YiOWDN EpOLGHJUHQGV]HU EHOV SOHI:
IRO\DPDWKR] D FVLUNHWRMi{VRNDW IHNWHWYH LQNXEiOW X
LOMHNFLYV W& 5H[WUD VHIJtWVpJpYHO PO D
HUHGPpPpQ\HNpQW D] HPEU\R QpKiQ\ PP UHO OHV<OO\HGW D
$ WRMiV N|]pSV UpV]pQ HJ\ FP HV DEODNRW Q\LWRWWX
HPEU\R MREE YL]XDOLJiFLyMD pUGHNpPEHQ D FVtUDNRUF
)DVW* SHMIQXU + 7KRPDV &RPSDQ\ J PO 3HQ 6WU
KtJtWYD DUIQ\EDQ LQMHNWIiOWXQN «YHJK~]RWW PLNUR
YLWHOOLQiW PLNURVHEpPV]HWL ~WRQ VDMiW NpV]tWpV& Z|
D YHO FV PLQGNpW ROGDOIQ D VIRPLWIiN VILQWMpQ

IRJDGY HPEU\REyO $ *)3 FVLUNH GRQRU HPEU\RW L]ROIC
UJJJtWHWWeN V]LOLNRQ DOM~ 3HWUL FVpV]pEHQ DPHO\ 2
.LSUHSDUIOWXN D] DJRQRV V]HJPHQVE O V]iUPD]y *)3 YHO
HJ\eWW DPLW 3HQ 6WUHS HV [ HV 3%6 EHQ KLJtWRWW

3 HPpVIWHWW+QN SHUFLJ VIREDK PpUVPNOHWHQ HO
HQJLPDWLNXV HPpV]WpV OHiOOtWiVD FpOMIiEyO D GLVV]RF
VIpUXPRW -DFNVRQ ,PPXQRS5HVHDUFK /DE WD U\

KHO\H]WeN PDMG WUDQV]SODQWIiOWXN D IRIJDGYy HPEU\RE
WRMiVW OH]JiIUWXN PDMG QDSLJ WHQ\pVIWHWWeN $ W~
YpJH]WeN HO D] LPPXQFLWRNpPPLDL YL]VJIODWRW Q $
RV 3)$ EDQ IL[iOWXN OH HJ\ pMV]DNiQ iW f& RQ ]VHO
YDODPLQW 78- IOXRUHV]FHQV LPPXQFLWRNpPLiYDO D] LQ

36.%XUVD )DEULFLL *)3 &$0 NLPpUD

$ EXUVD &$0 JUDIWRNDW 'yUD pV PWVDL PX®NiMiEDQ
'yUD HW DO $ % VHMWHN EHYiQGRUOIVD HO WWL VW
HPEU\RNEyO L]JROIOW EXUVD )DEULFLL HO WHOHSHNHW ¢
PHPEUIQMiUD WUDQV]SODQWiOWXN DPHO\E O D *)3 YpUN
EXUVDW $ &;&5 MHOIWYLWHOW JiWOy NtVPUOHWHNKH] D
o) 0 $0° DW 6LJPD $OGULFK DNRQWHRW OO W
EXUVINED Q D NtVpUOHWL PLQWiSGVEIQUR O G ¥ \3% & NRECQGAD
MXWDWWXQN pV D *)3 &$0 PHPEUIQRQ WHQ\pV]WHWW-eN
D JUDIWRNDW PDNURV]NYSRV pV PLNURV]NYSRV YL]VJiODW



3.7.,Q YLWHMWPLJUiIFLYV NXOW-~UD

OLJUIFLYV WHV]WHW DONDOPD]W XQ® DY]&R i OD|W HNH G
$ NtVPUOHWKH] FP iWPpU M& P&DQ\DJ 3HWUL FVpV]pNHW
ILEURQHNWIRQIGPGWWYQN EH )1 7KHUPR )LVKHU 6FLHQWLILF

f& RQ $ WHQ\pV]WpV VRUIQ 5HPDN JDQJOLRQW LV WD
ROGDOXNUD IHNWHWYH KHO\H]W+QN NL D ILEURQHNWLQQ
'0(0) 6LJPD $OGULFK ' PPpGLXPEDQ YpJH]W*QN PHC
QJ PO 5 ' B\WWHPV 6' &; &1/ QJ PO  $0°
LQKLEtWRUW YDJ\ *'1) QJ PO 5 ' B\WWHPV * Q|YHN
PDMGLQNXEIWRUEDQ (SSHQGRUI yUiLJ WHQARL\QWHWW e
PHOOHWW Q NH]HOpVL FVRSRUW $ IRO\DPDW YpJpQ
AZKROH PRXQW  LPPXQIOXRUHV]FHQFLIW YpJH]WsQN /HJD
OpWUH YL]VJIiODWL FVRSRUWRQWNPIOOW LD NGMIQRR WRN D 8V
JDQJOLRQOpPF VHMWHN V]iPiW YL]JVJIOWXN D N*O|QE|] NH]

3.8.)*JJHVIWHWW V]JHUYWHQ\pV]HW

$] H[WLQVLF LGHJUHQGV]HU VWUXNW~UiIMiQDN
VIHUYWHQ\pV]HWHNHW KR]JWXQN OpWUH QDSRV FEVLUNE
3HQ 6WUHS WDUWDOP~ '0(0) PpGLXPED J\&MW |WW+QN |V\
UlJJtWHWWeN DJRNDW V]JLOLNRQQDO EHYRQW VWHULO 3H\
WDSDGMDQDN OH D V]JLOLNRQKR] KDQHP PLQGHQ IHO-«
PpGLXPPDO $ NtVpUOHWEHQ D NRQWUROO FVRSRUW '0(0
Q|YHNHGpVL IDNWRUW D &;&5 &:& MHOIWYLWHO WDC
$0° LQKLEtWRUW PpUW+QN D PpGLXPED $ WHQ\pV]WpV
&2 VILQW PHOOHWW $ IRO\DPDW YpJpQ RV 3)$ EDQ IL]
EHiJ\D]iIY@AIMNKROH PRXQW  LPPXQIOXRUHV]FHQV IHVWpVW
FVRSRUW HVHWpPQ 1+JJHV]WHWW EHOHW GROJR]JWXQN IH
VIROJiOW $ 78- AZKROH PRXQW  LPPXQIOXRUHV]EHQV E
KRVV]~ViJiW pV  V]pOHVVpJpW  YL]VJiOWXN WRYIiEE]
LPPXQIOXRUHV]FHQFLIYDO D] LQWULQVLF SOH[XVRN QHX
V]iPiW PpUWeN PHJ



3.9.0LNURJ\|QJ\ LPSODQWIiFLYy

$ &;&5 &;&/ MHOIWYLWHO V]|YHWHQ EHO+OL LGHJUI
YL]VJiODWiUD PLNURJ\|QJ\ WHFKQLNiW DONDOPD]JWXQN D
IDNWRURN ORNiOLVDQ NLIHMWHWW KDWiViW OHKHWHWW
1DJ\ HW DO $ KHSDULQ DNULO J\|QJ\|[NHW iWPpU
+ D NJ[YHWNH] N DODSMi® NRW]WUHRO\WNY ®\W KDV]QiOW
—J PO &;&/ UHNRPELQiQV SURWHLQ LOOHWYH D] PO !
HV 3%6 ROGDWIED i]WDWWXN f& RGHUWULQ W]HWAKMR W VWOX NP
VWHULO N|U-OPYQIHRVNINHWMHPEU\R XWYEpPpO PHVHQFK\PiMi
&$0 PHPEUIQRQ WHQ\pV]WHWWsN QDSLJ D W~OpOpVL D
PLNURJ\|QJ\ WDUWDOP~ XWYyEpO JUDIWRW KRJWXQN OpW
HVHWpPEHQ pV 78- LPPXQIOXRUHV]FHQFLIYDO D J\|QJ\|N
YL]VJIOWXN D] LGHJURVWRN V]iPiW YDVWDJViJiWw NYDQWL

3.10. ,Q VIKWKULGL]iFLY

3.10.1.$ SDUDSODVW EHiJ\D]iV pV D PHWV]HWHN NpV]tWp'

$]LQ VKMBULGL]iIFLYKR] D V][YHWHNHW '(3& GLHWK\O ¢
HV 3%6 EHQ LJIROIOWXN 51DVH =DS 7KHUPR )LVKHU 6FLHQ
51i] PHQWHVtWHWW HVIN|]|[NNHO PDMG HJ\ pMV]DNiQ
WDUWYVIWRWWXN PHO\ EDQ DEV]JRO~W (W2+ W ORODU
NORURIRUPRW 5HDQDO pV EDQ HFHWVDYDW 5
N[YHWNH] QDSRQ YpJH]WeN HO D SDUDSODVW EHiJ\D]ivVW
$ IL[IOYyV]HU HOWiYROtWiVD XWiQ D VIJHUYHNHW IHOV]i
SHUF (W2+ [ SHUF (W2+ [ SHUF DEV (W2-
ORODU &KHPLFDOV $ NJYHWNH] OpSpVEHQ -RXI
f& RV ROYDVI]WRWW SDUDSODV]WEDQ LQNXEiOWXN 6L.
EHiJ\D]yV]HU PHJIHOHO HQ iWMiUMD D V][YHWHNHW $ NL|C
IQW|WW+QN pV HJ\ NLVPpUWpPN& GHUPHGpPV XWiQ EHOHKH
WHOMHV PHJV]LOIUGXOiVL) $ SDUDSODVW EORNNRNDW f



.HUHNHV PLNURWYPPDO —P YDVWDJ VRUR]DWPHWV]HWFE
NHIHOW XOWUDWLV]WD Yt]JEHQ 879 WHUtWHWWQN pV
WiUJ\OHPH]HNUH YLWW+QN IHO $ PHWV]JHWHNHW f& RQ W

3.10.2.'LJR[LJHQLQ MHO|OW 516 SUYEiN NpV]tWpVH

$]LQ WIVEXLGL]i&LFBR[MODQWLV]HQV] VIHNYHQFLiINDW
SOD]PLGRNDW 'U %HDWH %UDQG 6DEHUL 5XKU 8QLYHUVL
HW DO ODERUDWYULXPiEyO NDSWXN DPHO\H
NpVItWHWWeQN D '16 W OLQHDUL]iOWXN PDMG GLJR[LJHQ

3.10.2.1A0D[LSUHS” NpV]tWpV

$ OD[LSUHS NpV]tWpV FpOMD QDJ\ PHQQ\LVpJ& WLV]Wt\
JViUWyYy XWDVtWiVDL VIHULQW MiUWXQN HO

20GDWRN HO NpV]tWpVH

(OV OpSpVNpQW D] DIJDU WiSWD O 0 N\NF i UW FKR O GCR/OR
UIYLGHGREDONWpPULXPRN WHQ\pV]WpVpKH] $] /% PpGLXP O
879 KH] J OLOOHUTV /% %URWK %DVH GHKLGUDWIiOW Wi
DGWXQN pV VIREDK PpUVPNOHWHQ NHYHUWHWWsN PDMG
ROGDWRW $ f& DOi K&W|WW WHQ\pV]W IRO\DGpNKR] F
$ SLSHWWiJWXQN PDMG V]REDK PpUVPNOHWHQ U|YLG I

$ WiSWDODM HONpPV]tWpVpKH] J OLOOHUYV /% %UR
6HOHFW $JDU ,QYLWURJHQ PO 879 EHQ ROGRWW
$ PLQLPXP f& UD K&OW ROGDWKR] PJ PO DPSLFLOOL
NL|QW|WWsN D FP iWPpU M& 3HWUL FVpV]PRENHWUDY JH
f& RQ WDUWRWWXQN

7UDQV]IRUPIFRWMHD\pV]WpV

$ N+OI|OGL ODERUDWYyULXPRMNE4G UpSMNSitJu UDO B MPHSRN
NDSWXN $ V]&U SDStUW PO HV (SSHQGRUI FV EH KHO\}
7ULV SXIIHUEH %,25%' WULPHWKDPLQ ROGRW!
SOD]PLGRW PpUW+QN D 2QH 6KRW 7R S R G&KIHPLR- D IOVOK H&JR F
6FLHQWLILF & J\iUWy iOWDO HO UHMOWP WESH WRLy]R\HW F



NHUHV]W+<O MpJNiViQ WDUWRWWXN PDMG PIVRGSHUFUF
EDNWpULXPRNDW D VLNHUHV WUDQV]IRUPiFLY pUGHNpPEHQ
VIpOHVIWHWWeN YpJeO f& RQ /DEQHW OLQL ,QNXEiWRU
NHUHV]We.0O

$ N|YHWNH] ODSRQ HJ\ MyO HON-.O|Q+OW DPSLFL
SRSXOiFLYEyO iOOy PRQRNOyQ WHOHSE O VWHULO —C
YHWWsQN pV PO /% PpGLXPRW WDUWDOPD]y PO HV (U
PDMG HJ\ pMV]DNiQ NHUHV]W+<O f& RQ %,26%$1 (6 Uily
IRUGXODWV]iPRQ VIDSRUtWRWWXN IHO D EDNWpULXP W]|U]

$ UINJYHWNH] QDSRQ HOV OpSpVNpQW HONpV]tWHWW

DUIQ\~ SOD]JPLGGDO WUDQV]IRUPiOW EDNWpPULXP PLQW
ioOOy JOLFHURO W|U]JVROGDWRW DPL D KRVV]~ WiY~ WiU
WHQ\pV]HWWHO AO0ODWSpHEWS\WUHBD UiFpWSRUFLY]WXN D
WDUWDOPD]y WiSROGDWRW PO HV FHQWULIXJD FV|YHN
FHQWULIXJIOWXN -RXDQ &5 L WtSXV~ FHQWULIXJiYDO $ IR
PV VWHULO N|UsOPpQ\HN N|]|WW NLV]JiUtWRWWXN D EDNWp

'16 SUHSDUIOIV

$ '16 NLQ\HUpV OpSpVHLW 4XLDJHQ 4LDILOWHU 30D\

YpJH]W+N D J\iUWy XWDVtWiVDL DODSMiQ
$] PO HV SLSHWWDFV EHQ OpY EDNWpPULXPSHOOHWHW
INWH%OXH UHDJHQVW WDUWDOPD]y PO 3XIIHU J\HO PDI
W Ot]JLVSXIIHUHN D V]XV]SHQ]JLYKR] PHO\HW SHUFLJ V]R
RV 3XIIHU QHXWUDOL]iOy ROGDWRW PpUW+.QN D NHYH
4,$ILOWHU OD[L &DUWULGJHV W|OW|WWeN D OL]JiWXPRW
4,%$*(1 WLS FV|YHW PO 4%7 SXIIHUUHO HTXLOLEUI
VIXV]SHQ]LYW WI4S$* FV EH DPHO\ WDUWDOPD]WD D OL]i
OpSpPVEHQ PO 4& SXIIHUUHO PRVWXN iW D V]&U W $ N|
4) SXIITHUUHO HOXOiOWXN D '16 W D IHFVNHQG NE O PO

PO LIRSURSDQROW ORODU &KHPLFDOV PpUWsQN
FHQWULIXJiOWXN D] ROGDWRW (OWiYROtWRWWXN D [HO-
PLQWiKR] PDMG FHQWULIXJiOWXN JQ f& RQ SHUF|
FVIYHNE O VWHULO N|U*OPpQ\HN N|]|[WW NLV]JiUtWRWWXN



PHQWHYV Yt]JHO V]XV]SHQGIOWXN IHO pV D WLV]WD SOD]PLC
FV EH PpUWeN iW DPLW f& RQ WiUWROWXQN
1IDQRGURS 7KHUPR )LVKHU 6FLHQWLILF 1° QDQI
VHItWVpJIpYHO QP HQ PHJPpUW+N D SOD]PLG ROGDW
WRYIEEi RV DJDUy] JpOH®%)LVWKHSX YL RWOIH®H)NW UR IR
9 SHUF D SOD]PLG PpUHWpPW &;&5 ES &;&/
HVHWPpPEHGQ QJ —O0 D &:;&/ QpO QJ —O YROW SOD]P!

3.10.2.2'16 OLQHDUL]IOI1V

OLYHO D] 516 SROLPHUiI] QHP NpSHV KR]JilpUQL D N|V
'16 HQ tJ\ V]*NVpJ YDQ D SOD]PLG IHOQ\LWiWWD $ '1¢
UHDNFLYHOHJ\H D N|[YHWNH] NRPSRQHQVHNE O WHY G|WW

" _—O FF &:;&5 YDJ\ — O FF &;&/ AOD[LSUHS  '16

" _—_O ;ED, &:&5 YDJ\ 1RW &:&/  UHVWULNFLYV HC
JLVKHU 6FLHQWLILF

"  —0 )DVW 'LIJHVW SXIIHU 7KHUPR )LVKHU 6FLHQWLILF

" —0 %6$ 1HZ (QJODQG %LRODEV % 6

” — 0 &:;&5 YDJ\ — 0 &:;&/ 51i] 21i]QPHHOWIIRV H3G +

$ UHDNFLYHOHJ\ —J —O AOD[LSUHS " '135 Y\D @ HU W\D|OW B }\RW\-

—O UH D YpJWpUIRIJDWRW f& RQ SHUFLJ LQNXEiIiOW
IRUGXODWV]iPRQ f& RQ SHUFLJ FHQWULIXJIOWXN ,(&
YpJeO f& RQ LQDNWLYIOWXN D UHVWULNFLYV HQGRQXNO
USP f& SHUF N|YHW HQ DJDUy] JpOHOHNWURIRUpP]LVYV
pSVpJpW

3.10.2.3516 SUYED NpV]tWpV

516 SUyYEiwW D OLQHDUL]IiOW '16 U O NpV]tWHWW-+QN
PHWV]J]HWEHQ PHIJMHO|OQL NtYiQW P516 VRV VBHE SUYED

" —0 OLQHWYP@W O'16
" 0O [ WUDQV]NULSFLYV SXIIHU 3URPHJD 3 %



» —O0 [',*51%$ /DE 0,; 5RFKH

" —0 PO '77 3URPHJD %

" —0 51DVH 'IDVHZ2PHQWHVURGH Q

" 0 51DVH LQKLELWRU 8 —O 5RFKH

" —0 8 —0 63 &:;&5 3URPHJD 3 % YDJ\ 7 &;&)
3 & 516 SROLPHUI]

$ ', 873 W D] 63 pV D7 516 SROLPHUiI]JRN EHpStWLN D \
PLQGHQ QXNOHRWLGMiQiO tJ\ D GLJR[LIJHQLQQHO M
PL[ YDODPLQW D] 516 SR OL® HUNIRQM W\ULIDFIHY DO HON
HJ\V]iO~ GLJR[LJHQLQQHO MHO|OW 516 SUYED PHO\ NRPSC
&[FUYDR[FOP516 pQHN HJ\ DGRWW IUDJPHQWMpYHO $ UH
KDJ\WXN f& RV Yt]l*UG EHQ PDMG —O 8 '1i], )HUPH
ERQWRWWXN OH D] iW QHP tUW '16 W D] ROGDWEYO YpJeO
7KHUPR )LVKHU 6FLHQWLILF 5 pV —O 0 /L&O )OXND
f& $] 516 WLV]WtWiVD pV SUHFLSLWIiFLyMD — 0O DE
LQNXEiFLYMiYDO W|UWpPQW $ N|[YHWNH] QDSRQ D NLFVDS
SHUF FHQWULIXJD EHIOOtWiVRNNDO KR]JWXN OpWUH DPH(
ROGDWED KR]JWXQN *pOHOHNWURIRUpP]JLVVHO HOOHQ UL
HOYpJH]WsN D WHUPpN PLQ VpJHOOHQ U]pVpW

$ NRPSOHWW GLJR[LJHQLQQHO MHO|OW 516 SUYED KL
NRQFHQWUIFLYMIQDN J PO NLDODNtWiVD D] HO UH HO
wW|uUwpQwW DPHO\ GHWHUJHQVW WRYIEEi 516 VWDELOL]iOy

" PO '(3& NH]ROW GG+

" PO IRUPDPLG 5RFKH

" PO ; 66& S+ L QYLWURJHQ $0 + S+ EHIiOC
S+

” —0O0 —J PO pOHV]W 516 6LJPD $OGULFK 5

" PO 6'6 6HUYD

? J —J PO KHSDULQ 6LJPD $OGULFK +



$] ROGDW |VV]HWHY L N[]*O HOV N|UEHQ D YL]JHW D IRUPD
IVV]IH PDMG f& RQ SHUFLJ DXWRNiYR]JWXN PiVRGLN
K&WpVpW N|YHW HQ KR]]iDGWXN D] pOHV]W 516 W YDODP
tJ\ HONpV]*OW MHO|OW 516 V]iODNDW WDUWDOPD]y KLEUL

3.10.3.,Q VIKWRULGL]iFLYy

(OV QDS
$ IRO\DPDW HOV OpSpVHNpQW D SDUDSODVWED iJ\D]!
[ SHUF WROXRO [ SHUF DEV (W2+ [ SHUF (W2+ |
'(3& NH]JHOW 7ZHHQ WDUWDOP~ [ HV 3%6 WRYIEE

NIYHWHWW $ DQ SYKIMEXU XGWQFLYUD DONDOPDV VWHULO P}
KHO\H]WeN D PHWV]HWHNHW GE OHPH] NDJHWWD PHO\
3%7 ROGDWKR] KR]JiDGRWW — 0 3URWHLQDVH . W PJ

f& RQ WDUWRWW XDW HMSVHUHABUIQPSHUPHDELOLJiOiViIW p
KDWpNRQ\DEE SHQHWUIFLYMiW WHV]L OHKHW Yp $ N|YHW?
PDMG XWyIL[iOiV YROW RV 3)$ YDO $ PiVRGLN PRViVW
PHOOHWW — 0O HFHWVDY DQKLGULG 6LJPD $OGUL
N[YHWNH]HWW V]REDK PpUVpNOHWHQ SHUFLJ USP HC(
HO PHOHJtWHWW SUHKLEULGL]iIFLYV SXIIHUW OG IHQW

Yt]I+UG EHQ 3UHFLVLRQ USP HQ yUiLJ f& RCQ
YpJpQ KLEULGL]iIFLYV SXIIHUW DGWXN D GHPHBY|BIMKH] PHC
&[FO516 SUYEiW DPLW HJ\ pMV]DNiQ iW USP HQ & |

PHWV]HWHQ OpY P516 KH]
0iVRGLN QDS

$]LQ VKMPULGL]IFLY PIVRGLN QDSMiQ D KLEULGL]iFLy\
PHWV]HWHNU O ~MEyOL IHOKDV]QiOiVUD f& UD WHWW el
[ SHUFLJ 6ROXWLRQ ,,, ROGDWEDQ D] ROGDWRN [VV]HW
LQNXEiOWXN D OHPH]JHNHW $ NDJHWWIiNED [ SHUFLJ D]
PO OHYDPLVROW WDUWDOPD]y 3%7W D pWRYIEELDI
VIREDK PpUVPNOHWHOQ USP HQ Ui]JDWWXN $ PO /3%
V]pUXP EORNNROY ROGDWIEDQ USP HQ yUIQ iw \
HOYpJH]WsN D] HJ\ pMV]DNiQ iW WDUWyYy DQWL GLJR[LJHC



NL]iUyODJ D] iOWDOXQN TBp WHE KRVRWMW SBYyEiINKR] N|W G|\

IVVIHWHY L PO /3%7 — 0 MXK V]pUXP pV —0

6LJPD $OGULFK $] DQWL GLJR[LJHQLQ ROGDW ¢

HOOHQDQ\DJRNEYO V]iUPD]y )DE IUDJPHQVHNHW WDUWI

NRQMXJiOYD tJ\ DONDOPDV YROW D GLJR[LJHQLQQHO MHC
+DUPDGLN QDS

$]LQ KLWUXYLGL]IFLY QDSMiQ D OHPH]JHN [ SHUFLJ W
W|UWPpPQ /3%7 PRViVIW N|[YHW HQ D] DONDOLNXV IRV]IDW
YHJ\*OHWpPEHQ %0 3XUSOH $3 V]XEV]WUiIW 6LJPD $0GUL
PHWV]HWHNHW  yUiQ NHUHV]W+.O $ UHDNFLYWHUPpN D] [
VIWpWOLOD V]tQ&] EQDBNVEWN &IRCPN Y\ OHPH]HN [ HV 3%6
GHVPLQ ( FDGKHULQ 3 pV 60$% IOXRUHV]FHQV LPPXQFLW

$ILO WHWXLGL]iIFLYKR] KDV]QiOW ROGDWRN
'(3& NHJHOW 879 YDJ\ [ HV 3%6 ROGDW

” PO 879 YDJ\ [ HV 3%6
? —0O '"(3& GLHWK\O S\URFDUERQDWH 6LJPD $OGUL

$] [VVIHPpUW ROGDWRW f& RQ iOOQL KDJ\WXN HJ\ pMV]
f& RQ SHUFLJ DXWRNOiYR]JWXN pV f& RQ WiUROWX]

6ROXWLRQ , ROGDW

? PO '(3& NHJHOW 879

” PO IRUPDPLG 5RFKH

” PO . 66& S+ ,QYLWURJHQ $0 + S+ EHIiO¢
S+

” PO 6'6 6HUYD

$] ROGDWRW f& RQ SHUFLJ DXWRNOIYR]J]WXN PDMG



6ROXWLRQ ,,, ROGDW

” PO '(3& NHJHOW 879
” IRUPDPLG 5RFKH
” PO ; 66& S+ ,QYLWURJIHQ $0 + S+ EHiIiOO1t\

$] ROGDWRW f& RQ SHUFLJ DXWRNOIYR]J]WXN PDMG
&LWURPVDY S+ ROGDW

” PO '(3& NH]JHOW 879
" J FLWURPVDY FLWURPVDY DQK\GURXV %LRUDG

$] ROGDWRW f& RQ SHUFLJ DXWRNOiYR]JWXN PDMG
7($ SXIIHU 0

? PO '(3& NHJHOW 879
? J 7($ WULHWKDQRODPLQH K\GURFKORULGH 6LJI

$] ROGDWRW f& RQ SHUFLJ DXWRNOiIYR]J]WXN PDMG
3%7 ROGDW

” PO '(3& NH]JHOW [ HV 3%6
” — 0 7ZHHQ 03 %LRPHGLFDOV

$] ROGDWRW f& RQ SHUFLJ DXWRNOIYR]J]WXN PDMG

/I3%7 ROGDW

? PO 3%7
” J OHYDPLVRO PO 6LJPD $OGULFK / *

$] ROGDWRW f& RQ SHUFLJ DXWRNOIYR]J]WXN PDMG

3.11. $ PLNURV]NYSRV NpSHN HONpV]tWpVH IHOGROJR]i

$ IOXRUHV]FHQV LPPXQFLWRNPHIWEWD G LYiRPR EY QHONW pW |
1ILNRQ (FOLSVH ( IOXRUHYVHQW P6BV2RVAEXSS)DXRYLHZ



NRQIRNiOLV PLNURV]NySSDO YL]VJIOWXN $ AZKROH
IHOYpPWHOHN 1LNRQ 60= IOXRUHV]FHQV V]JWHUHRPLNURYV
HJ\WpJJHO NpV]*OWHN $ IOXRUHV]FHQV NpSHN IHOGROJ
YDODPLQW D] HJ\HV VWUXNW~UiIN PpUHWpPQHN pV V]iPiQDI

=(1 ,PDJLQJ 1LV (OHPHQWYV Y VIRIWYHUHN
KWWS UVE LQIR GIGRERY3KMRWRVKRS &6 NpSIHOGROJ
YpJH]MGON

3.12. 6WDWLV]WLNDL DQDOt]LV

$ VWDWLV]WLNDL DQDOt]JLVKH] *UDSKSDG $ULVP Y
QRUPIiO HORV]OiV~ KRPRJpQ YDULDQFLiM~ DGDWVRURN H\
HJ\ XWDV $129% YDO SDUDPpWHUHV SRVW KRF 7XNH\ WHV]\
WHV]WHW KDV]QiOWXQN SRVW KRF 'XQQ WHV]WWHO QHP
pV YDJ\ QHP KRPRJpQ YDULDQFLiM~ DGDWVRURNUD $ SR
DONDOPDJWXQN O0DQQz#:KLWQH\ 8 WHV]JWHW KDV]QiOWXQ
FVRSRUWRW KDVRQOtWRWWXQN |[VV]H $ YDULDQFLIW pV I
YL]VJIOWXN NLV HOHPV]iPDLQN HVHWpPQ D QRUPDOLWI VYV
%DUWOHWW WHV]WWHO $ VIJLJQLILNDQFLD VILQWHNHW D
VILJQLILNiIiQV 3 3 3 3 $ KLEDViYH
VWDQGDUG KLEiMiW PXWDWWiN HJ\ HVHW NLYpWHOpPYHO
WsQWHWWe+QN IHO


http://rsb.info.nih.gov/ij/

4. (5('0el<(.

41.%$ &;&5 UHFHSWRU H[SUHVV]LYMIiQDN Q\RPRQN|YHWpVI
OpWUHKR]y JDQJOLRQOpPF VHMWHN IHMO GpVH VRUIQ

411. $ &;&5 UHFHSWRUW D FHUYLFEDOLV UpJLYEyO V]iUl
H[SUHVV]iOMiN
$ N+O|QE|] JDQJOLRQOpPF VHMWSRSXOiIFLYN &;&5 H
MHOOHP]pVpUH FVLUNH HPEU\RN VRUR]DWPHWV]HWHLW D
DQWL 62; 65< N|W +0* ER[ WUDQV]NULSFLYV IDNWRU HO
FHUYLFDOLY D W|U]JVL pV D OXPER VDFUDOLV JDQJOLRQC
pV D +DPEXUJHU +DPLOWRQ ++ VWIGLXPEDQ pV
DO 1DJ\ HW DO $] FHUYLFDOLV V]RPLWIiN PC
PHWV]HWHN DODSMiQ D &;&5 VSHFLILNXVDQ NLIHMH] GLI
NLYIQGRUOY JDQJOLRQOpPF VHMWHNEHQ iEUD $ $°1 (]
VIRPLWD PDJDVVIJEDQ LQWHQIJtY &;&5 LPPXQUHDNWLYLW
D JDUDWtYHN PHVHQFK\PIMIEDQ HOKHO\H]NHG FDUGLDOI
$°7 XJ\DQDNNRU D V]RPLWiWyO FDXGDOLVDQ NLYiQGR!
FVINNHQ &:&5 NLIHMH] GpVW PXWDWWDN iIEUD $7 Q\tO
$° &7 & ' ' () pVvV D 62; VIRPLWIiIN N|]|[WW ORND ¢
HQGRWKHOVHMWMHL iEUD $ Q\LODN D] |VV]HV V]DND
H[SUHVV]LYW $ &;&5 LPPXQUHDNWLYLWiV UHODWtY V]LQV
DO OHtUiVD DODSMiQ D &;&5 IOXRUHV]FHQFLD p
HUWpJHNEHQ NLIHMHJHWW pUWpPNHLW U|JJtWHWWsN $ Pp
PHWV]HWHN HJ\HGHQNpPQW PHWV]HW PHWV]HWHQNpPQW
pV D VIRPLWDSiU VILQWEHQ $] LQWHQJLWIiVPUWpPNH

62; FHUYLFDOLV JDQJOLRQOpPF VHMWHNEHQ V]LJQLI
“ PLQW D GLVWDOLV VIRPLWD V]LQW UpJLYEI

(OOHQWPWEHQ D FHUYLFDOLY JDQJOLRQOPpPFFHO iEUD

iEUD ' ' pV NpV EEL VWIiGLXP~ ++ iEUD ( W|U]VL

VDEUDOLYV iEUD ) V]HJPHQVE O V]iUPD]y VHMWHN QHP



gVV]HIRJODOYD HUHGPpPpQ\HLQNHW D YiQGRUOY FHUYL
JDQJOLRQOpPF VHMWHN KR]GR]]iN IHOV]tQ+N|Q D &;&5 UHF
OXPER VDFUDOLV JDQJOLRQOpPF VHMWHN QHP H[SUHVV]iOl
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412. $ &;&5 UHFHSWRUW D OXPER VDFUDOLYV JDQJOLRC
JDQJOLRQ IHMH]L NL

$ W|U]VL JDQJOLRQOPpPFE O V]iUPD]y VILPSDWLNXV pV
EHV]iPROWDN D &;&5 PHJMHOHQpPVpU O <XVXI HW DO
DO GH H[SUHVV]LYMD D FVLUNH pV D] HPO V EpOLGH
QHP LVPHUW
$ &:;&5 WHOMHVN|U& H[SUHVV]LYMiQDN PHJKDWIiUR]iV
UpJLYMIEDQ D JDQJOLRQOpPF VHMWHN NRORQL]iFLYMiQDN
&:&5 LPPXQFLWRNpPPLIW |WY|J]WeN EpOLGHJUHQGV]HU V
QHXURWURSKLQ7UHFHWESRWRPELDNEDQ 3 DQWL FVLUNH C
(/$9 VIHU& SURWHLQ +8 DQWL %,,, WXEXOLQ 78- p\
]JVtUVDYN|W IHKpUMH EUDLQ IDWW\ DFLG ELQGLQJ SUR\)
HOOHQDQ\DJRNNDO $ &1 pV D 78- DQWLJpQHN D QHXUR
Q\~OYiQ\DLQDN NLPXWDWiViuUD DONDOPD]KDWyYN pV NROR
1DJ\ HW DO $ IOXRUHV]FHQV LPPXQFLWRNy
NRPELQVQKDMYPHJIHOHO HQ IHOYiOWYD DONDOPD]JWXN D
$ S5HPDN JDQJOLRQ QHXUIiOLV LUIQ\~ GLIIHUHQFL
AZKROHPRXQW  WHFKQLND 78- LPPXQFLWRNPpPPLiYDO NJY
+ $] OQDSRV FVLUNH HPEU\REDQ ( ++ D FHUYLFDOLV J
NRORQL]iIiOMiN D] HPEU\RQIiOLV HO pV N|]JpSEHOHW (EEH!
VDFUDOLY JDQJOLRQOpPF VHMWHN HOpULN D GRUVDOLV P
OpWUHKR]]iN D 5HPDN JDQJOLRQW YDODPLQW D SOH[XV !
DO $ FDXGDOLV LUIQ\EDQ YiQGRUOY FHUYLFDOLV JD
( ++ pPUNH]QHN PHJ D GLVWDOLV FRHFXP WHU<OHWpUH



QDSEDQ D] XWYyEpOHQ NHUHV]W+O D GLVWDOLV KHO\]
HPEU\RQIOLY QDSWyO NH]GYH LQWHQIJtY &;&5 H[SUHVV]LY
JDQJOLRQEDQ iIEUD % %  $ ( ++ pV D (  ++
WRYIEEUD LV D 5HPDN JDQJOLRQ pV DQQDN EpOEH SURMHI
' ( (" *T * (]]JHO V]HPEHQ D +8 &1 LPPXQUHDNWL
SOH[XVRN iEUD ' ( * iEUD QHP KRUGR]]iN IHOV]tQ+*N|Q

$ HPEU\RQIOLV QDSUD ( ++ FVINNHQW &;&5
ILJJHOKHW PHJ D 5HPDN JDQJOLRQEDQ iEUD , ,°
HQGRWKHOVHMWMHLEHQ LQWHQJtYHQ PHJPDUDG iEUD

7TRYIEEIi D JDVI]WURLQWHV]WLQIOLY WUDNWXV FUDQL!

EHLGHJ]pVppUW IHOHO V Q YDJXV iIEUD $ V]LQWpPQ
DKRJ\DQ D]W D QDSRV FVLUNH HPEU\R Q\HO FV|YpQ
NHUHV]WPHWV]HWH PXWDWMD iEUD %

$ IHMO G FVLUNH YDVWDJEpPO &:&5 H[SUHVV]LYMiC
JOLDVSHFLILNXV HOOHQDQ\DJRNNDO D]JW PXWDWWD KRJ\
ORNDOL]iOyGLN D 5HPDN JDQJOLRQEDQ pV DQQDN LGHJL
%)$%3 JOLDVHMWHN QHP KRUGR]]IN IHOV]tQ+sN|Q D UHFHS

gVV]HIRJODOYD D] LPPXQFLWRNpPLDL HOHP]pV DODSN
iWPHQHWL H[SUHVV]LYMD D] XWyEpO N+<OV EHLGHJI]pVpW
PXWDWKDWy NL DPLNRU D 5HPDN JDQJOLRQEYO V]iUPD]
Q|YHNHGQHN PDMG D EHLGHJ]pV NLDODNXOiVD XWiQ D &;8&
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iEUD $ &;&5 H[SUHVV]LYMiQDN YiOWR]iVD D] XWyEpO LGHJ
IHMO GpV$# WRUYi®VLUNH HPEU\R WHOMBWXWYEPO (VIFYHWPQ pV
," NpV]*OW XWYEpO PHWV]HWHLQ IOXRUHV]FHQV LPPXQFLWRN
5HPDN JDQJOLRQ &;&5 H[SUHVV]LYyMi{(W&$ EPQ RPGDHOL RV]JORS
NRU~ FVLUNH HPEU\R XWYyEHOHN WHOMHV V]|YHWL 78- LPPXQI
DQQDN EpOIDODW LQQHUYiOy URVWMDLW Q\tOKHJ\HN MHO]|
JDQJOLRQOPpPFE O V]iUPD]y VHMWHN HOMBUQNLOD MW%BEpPO SUR[LPL
(¢ ( ** ( pVY, ( NRU~ FVLUNH XWYEpO N|]pSV V]DND
NHUHV]WPHWV]HWHLQ EpOLGHJUHQGV]HUL HOHPHN HORV]OiVi
VSHFLILNXV &1 pV +8 DQWLJIpQHN H[SNHS/ \E]JH MM LYHDVDH P WY WA
UpV]OHWHIEDINRQ OiWKDWYN NEQBJXWFIHQWHULFXV JDQJOLRQI
JDQJOLRQ HUHGHWS& &;&5 URVWRN LGHJ]JLN EH $ &:&5 UHFF
LQWHV]WLQIiOLY HQGRWKHO VHMWHN IHMH]LN NL Q\tOKHJ\HN
MREE ROGDOL 'RV]ORS&;&5 H[SUHVV]LYMD D 5HPDN JDQJOLR
HPEU\RQIOLV QDSLJ Q|YHNV]LN PDMG IRNR]DWRSIND FWONNHQ
WDOIGKDWR % % P & p P (( P) P *
* P+ P, PGLVW GLVWDOLV ( HPEU\RQIOLV QDS H
1R5 5HPDN JDQJOLRQ PS SOH[XV P\HQWHULFXV SUR[ SURJ[LP
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42.$ FRORUHFWXP NeOV EHLGHJ]pVpPpQHN NLDODNXOIiVIiQEL
pV HPO V HPEU\RNEDAQ

421. $ 5HPDN JDQJOLRQ URVWMDL UpV]W YHV]QHN D] X'
pV D QHXUIOLV SOH[XVDLQDN EHLGHJ]pVpPEHQ

$ 5SHPDN JDQJOLRQ pV D EpOLGHJUHQGVHUYNDRFVRO!
V]|]YHW UHNRPELQIFLYW |[WY|]W+QN &$0 WHFKQLNiYDO (OV
JDQJOLRQW HJ\ QDSRV ( YDG ¥WtXWyE Fo/ VJ NN DR BLY\®R p
DJIRQRV NRU~ ]|OG IOXRUHV]FHQV IHKpUMpPW *)3 H[SUHV\
V]iUPD]y 5HPDN JDQJOLRQQDO KHO\HWWHVtWHWW+N .RU
HEEHQ D VWIGLXPEDQ D FRHFXPRW pV D] XWyEHJHW NROR
YLYR|U<OPpQ\HN N|]|WW D JDQJOLRQOpPF VHMWHN WHO!
YDVWDJEPOEHQ OpWUHKR]QL 1DJ\ HW DO $ 5SHPDN J
NRORQL]iOW XWyEpO NLPpUD UHNRPELQiIQVRNDW yuiQ
WDUWRWWXN PDMG HJ\ YDG WtSXV~ FVLUNH HPEU\R FKRU
WHQ\pVIWHWWe+N WRYIEE iIEUD $ W-~OpOpVL DUIQ\
NLPpUiN V]iPD Q $PLQW D] D iEUD % %Y & ' NpSHN
WHOMHYV PpUWpPNEHQ NRORQL]JiIiOWiIN D JDQJOLRQOPpPF VHI
EpPOLGHJUHQGV]HUW DODNtWRWWDN NL 6]iPRV *)3 URVW )
% & DPHO\ D]JW PXWDWMD KRJ\ D GRQRU *)3 FVLUNH
LGHJURVWRN NpSHVHN EHOHQ QL D] XWYEpO IDOIED pV D]

iIEUD & $] LQWULQVLF YHUVXV H[WULQVLF HUHGHW& 1
DODSMiQ D 78- LPPXQUHDNWLYLWIiV VJLIJQLILNIQVDQ W|EE

LGHJURVWRW " PXWDWRWW iEUD ' $QQDN L
JDQJOLRQEYO V]iUPD]y LGHJURVWRN KR]]iMiUXOQDN D] X\
JDQJOLRQRN MIQORY® FWIpEMNI® HPEU\RNEYO V]iUPD]y ( +

WHOMHV FHUYLFDOLV YHO FV V]DNDV]W pV D KR]]i WD
HPEU\RQIiOLV VWIiGLXP~ YDG WtSXV~ FVLUNH HPEU\RNEL
VHPDWLNXV iEUD pV WRYIEEL QDSLJ LQNXEIiOWXN W~
IHOGROJR]JRWW YHO FV NLPpUiN V]iPD Q $ *)3 MHO|OW |
JDQJOLRQOpPF VHMWHN PHJWDOiIOKDWYN D EpOIDO HQWHUi
D NRUIEEL PXQNiN VRUIQ OiWRWWDNKR] 1DJ\ HW DO

78- *)3 LGHJURVWRN LV MHOHQ YDQQDN D] XWYyEpOEF



*3 D[RQRN 5HPDN JDQJOLRQ HUHGHW&HN PiV URVW

78-

V]iUPD]

*)3

FHUYLFDOLYV JDQJOLRQOpF VHMWHNE O 78-

* 7
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iIEUD
gVV]HIRJODOYD HUHGPpPpQ\HLQN NtVPpUOHWHVHQ LJD]F

V]iPRV LGHJURVWRW Q|YHV]W D EpOIDOED pV H[WULQVLF L
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422. $ SHOYLFXV JDQJOLRQRN &;&5 UHFHSWRUW H[SUF

EOWDOIQRVDQ HOIRJDGRWW KRJ\ D PDGiU pV HPO V I
OXPER VDFUDOLY JDQJOLRQOpF HUHGHW& VHMWHN KR]]Iil

&DWDOD HW DO .DSXU 1DJ\ HW DO $ JL
NLPXWDWIiViuDD® F\DYUHNBEHHI@OHVY 0079 LQWHJIUIFLYV KH!
FVDOIG QW pV D KBPPLIQ HIRERDREQODRWXUDO NLOOHU JO

&' NRQVWLWXWtYDQ H[SUHVV]iOyGy IDNWRURNDW DONDC
JDQJOLRQKR] KDVRQOYDQ D SOH[XV SHOYLFXV LV NLIHM
JDQJOLRQRN [IHMO GpVH VRUIQ D &;&5 H[SUHVV]LYMi
LPPXQFLWRNpPLIW YpJH]WeQN ( NRU~ FVLUNH HPEU\RN
IDURNELPEY PDJDVVIJIEDQ $ 3 SOH[XV SHOYLFXV JDQJO
VWUXNW~UINNpQW MHOHQQHN PHJ iEUD $ % $ NHWW
KRJ\ D HPEU\RQiIOLVY QDSRQ ( &;&5 VHMWHN YROWDN I

iIEUD % %~ $ 3 VHMWHN LPPXQIHQRWtSXVIiQDN W
LPPXQIHVWpPpVHNHW YpJH]WQN $ +8 HOOHQDQ\DJ LPPXQTF

MHOHQOpPWpPW PXWDWWD NL iEUD $ % %°  7RYIEE]
QHXURILODPHQWXPRW 1) H[SUHVV]iOWDN iEUD & '
QHXURQIiOLV QLWURJpQ PRQR[LG V]LQWi]W Q126 iEUD

LPPXQUHDNWtY QHXURQRN MHOHQ YROWDN D] XWyEpO SOt

(IW N|YHW HQ YL]VJIODWDLQNDW NLWHUMHV]WHWWeN
IHMO G JDQJOLRQOpF HUHGHW& VHMWHN Q\RPRQ N]|Y
DONDOPD]WX&N 5RV:QRAYP75HC 6WRS IBRINR Y | E E:IQDW E*D) @
WUDQV]JHQLNXV HJHUHN &UH UHNRPELQi]W H[SUHVV]iOW
HQKDQFHUpPQHN NRQWUROOMD DODWW pV D :QW IDNWRU\
KDWiViUD iWtUyGRWW D *)3 JpQ DPHO\QHN HUHGPpPQ\HNpPQ
VHMW ]|OG IOXRUHV]FHQFLiW PXWDWRWW $ QDSRV |
IHMO GpVH VRUIQ D :QW MHO|OW JDQJOLRQOpPF VHMWHN
DKRO P\HQWHULFXV JDQJOLRQRNNi GLIIHUHQFLiOyGQDN
JDQJOLRQPHQWHY D JDQJOLRQOpPF VHMWHN NRORQLIJIFL)
(EEHQ D VWIGLXPEDQ D GLVWDOLV XWyYEpO pV D K~J\KyO\D
NL D OXPER VDFUDOLV JDQJOLRQOPpPFE O V]iUPD]y SHOYLF
DPHO\HN NLIHMH]LN D &;&5 HW iEUD 'T '~ (]]HO



P\HQWHULFXVEDQ D FHUYLFDOLV JDQJOLRQOpPF HUHGHW&
&;&5 UHFHSWRUW iEUD (7 (°

$] HIpUKH] KDVRQOY NpSHW NDSWXQN D KXPiQ HPEU\F
++ $ JDQJOLRQOpPF VHMWHNUH VSHFLILNXV +1. HOOHQ
SOH[XV SHOYLFXV iEUD ) * JDQJOLRQ VHMWHL KRUGR]

iEUD *7 ** $ EpOLGHJUHQGV]HU LQWULQVLF HOHPHL

iEUD + +° $ FVLUNH HPEU\RKR] KDVRQOyYDQ HPO V HPI
YpUHUHN HQGRWKHO VHMWMHLQ LV GHWHNWIOKDWY YROW
* + NpSHLQ

(UHGPpPpQ\HLQN DODSMiQ HOPRQGKDWY KRJ\ D &;&5
MHOOHP] D PDGiU pV D] HPO V HPEU\RN OXPER VDFUDO
JDQJOLRQMDLEDQ
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423. $&;&5 UHFHSWRE/pWIDIDQG P516 H[SUHVV]LYMD FV
HPEU\REDQ

,Q VLMLEULGL]IFLYYDO&;®B5]¥Y&Q/XNWPUEHOL pV LG EF
H[SUHVV]LYMiW D IHMO G XWYEpOEHQ pV D FORBDEDQ Q
WUDQV]NULSWXP D YHO FV YHQWULFXOiULV UpWHJpEHQ p
D3 5HPDN JDQJOLRQ WHU<OHWDpPQ iIEUD $ $° $ IHMC

iEUD % %  pV D ( iIEUD & &/&FHPAEIUREVILY QDS
3 SOH[XV SHOYLFXVEDQ pV D 5HPDN JDQJOLRQEDQ HJ\D
FVLUNH HPEU\R IDURNELPEYMiQDN VDJLWWDOLY VRUR]DW|
SHOYLFXV JDQJOLRQMDLW PXWDWMD D SURFWRGHXP pV D
&:&5 P516 NLIHMH] GpVH QHP ILJ\HOKHW PHJ D 3 HQWI
XWYyEpOEH W|UWpQ YiQGRUOIVD VRUIQ iEUD % K
LPPXQFLWRNpPLDL HUHGPpPQ\HLQNKH]

$&;&5LQ VKVWEXILGL]iFLYYDO SiUKX]DSPRWDQLBHEQGpP]W N
H[SUHVV]LYMiW D IHMO G XWYEpPOEHQ&;&D DH[BW HVVRAWLUN
D 5HPDN JDQJOLRQW N|UsOYHY PHVHQFK\PiOLV VHMWHNE
VLPDL]JRPVHMWMHLEHQ QHP IHMH] GLN NL &j&®D $ $ )
pV & &/ P516 VILQWMH PDJDV YROW D &}&F D N[SDGINWVI RQNVW H
WDOIOWXQN D IHMO G XWYEpO PiV UpJLYLEDQ LV EHOHp
PXVFXODULV H[WHUQD V]|YHWpW iEUD % $ NpV EEL H
&:&/ NLIHMH] GpVH IRNR]JDWRVDQ OHFV|NNHQW D 5H
PHVHQFK\PIEDQ pV D] P516 H[SUHVV]LYMD D] HQWHUI
ORNDOL]IOyGRWW iEUD & NLQDJ\tWRWW WHU<OHW

gVV]HIRJODOYD HUHGPpQ\H L&Q &5 D] \§ HPXOWDIDNDiND LKRRYIE LI
pV D] XWyRpEHW[PUHVV]LYMiYDO NRPSOHPHQWHU PLQWI]
IVV]HI+JJpVEHQ YDQ D] XWyEpO H[WULQVLF EHLGHJ]pVpQH
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A A -

1p CXCL12/P75/

. = smp

QDSRV FVLUNH N
ILEURQHNWLQQHO EHY

HO VHJtWL D 5HPDN JDQJOLRQEYO HUHG C
$ 5HPDN JDQJOLRQ pV D EpOLGH

UpV]W YHV] D] LGHJURVWRN Q|YHNHGpPVpPEHQ pV HOI.

Q|YHNHGQ WMV UR
$ N|JHOP~OWEDQ UiJFViOy L@H XYUWRQRNRQ WRN] WA L Q

424. $ &; &/
Q|YHNHGpPVPQHN WDQXOPiIQ\R]iViKR]

VIDNDV]JRNDW WHQ\pV]WHWWs+QN

+LOOD HW DO

&: &/



UHNRPELQIQV &;&/ IHKpUMH KLIiQ\iEDQ '0(0 iEUD $
iEUD % QJ PO &:;&/ KR]]iDGiVD D WHQ\pV]W PpGL>
Q|YHNHGpPVW HUHGPpPQ\H]JHWW D 5HPDN JDQJOLRQEYO
&:&/ QHP YROW KDWiVVDO D YHO FV FHUYLFDOLV V]I

JDQJOLRQOpPF VHMWHN YiQGRUOIiViUD iEUD $ PtJ D
*11) QJ PO NRQFHQWUIFLYEDQ W|UWpQ DONDOPD]iVD H
NL+-OWHWHWW EpOV]DNDV]EyO iEUD % $ 0 $0

NH]HOpV QJ PO &:&/ IHKpUMpYHO NRPELQiOYD D ¢

D[RQKiOy]DW NLDODNXOiViQDN JiWOiViKR] YHIJHWHWW D]
JDQJOLRQEYO V]iUPD]y QHXULWQ|YHNHGPV pV D JDQJOLRC
PHIJKDWIiIUR]JIKR] QHXURQ VSHFLILNXV 78- pV JDQJOLRQ(
WUDQVINULSFLYV IDNWRU LPPXQIHVWpVVHO HOHPH]W<eN
WHQ\pVIHWHNHW XWYyEHOHQNpPQW DGDWSRQWRW PpUY
&:&/ NH]HOpPV V]LJQLILNIiQVDQ QDJ\REE PpUWpPN& 5HPDN
NLQ|YpVW LQGXNIiOW D ILEURQHNWLQQHO EHYRQW IHO-OI
HISODQWiIiWXPWyO PpUW 78- LGHIJURVWRN iWODJRV Wi
IVVIJHKDVRQOtWYD D QHP NH]JHOW '0(0 “ P

“ P NH]J]HOW LGHJURVWRN KRVV]iYDO iIEUD '
PLQGHQ EpO HVHWpPEHQ NpW GDUDE D 5HPDN JDQJOLRQ
WHU*OHWHWHQ NYDQWLILNIOWXN D NLYIQGRUROW 62;
KDWiVviuD V]JiPRWWHY HQ W|EE JDQJOLRQOpF HUHGHW& VH
PLQW D NRQWUROO “ YDODPLQW D] $0° NH]HO
HVHWPpPEHQ iIEUD ( $ SHPDN JDQJOLRQEYOQNLYIQGR
NtVPUOHWEHQ D 78- LGHIJURVWRN Q|YHNHGpVpYHO MiU\
IHOYPpWHOHN gVVIHKDVRQOtWYD D KiURP FVRSRUWRW I
UHDJHQVVHO NHJHOW WHQ\pV]HWHNNHO V]J]HPEHQ D &;&/
V]iP~ pV QDJ\REE WiYROViIJUD HOYIQGRUOY 62; VHMWHW

,Q YL\ MVBUOHWHY HUHGPpPQ\HLQN DODSMiQ NLMHOHQ)
KR]]IiIDGRWW &;&/ NHPRNLQ QDJ\PpUWpN& 5HPDN JDQJOLF
HUHGPpQ®]MMPWWIR MHOIWYLWHO JiWOiVD IHOI«JJHV]WHWYV
NpSHVVpJpW
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E6+24h CXCL12

iEUD $ &;&/ QHP NHPRDWWUDNWIiIQV D FHUYLFDOLV YHO FV
VHMWHNURU~ N|]JpSEHOHW pV D FRHFXPRW ILEURQHNWLQ IHOV]t
$ QJ PO &:;&/ %WDJ\QJ PO *'1) MHOHQOpPWpPEHQ PDMG WHO
IOXRUHV]FHQV IHVWpPVW YpJH]W+QH& N$ FHhQ MEDPEX WM HO |0 YR
( HPEU\RQIOLN|PBEpPJ

425 $ &:&5 MHOIWYLWHO JiWOiVDNRU QHP DODNXO NL
EHLGHJ]pVH

$ &;&5 &;&/ MHOIWYLWHO YL]VJiODWiQDN pUGH
VIHUYWHQ\pV]HWHNEHQ YL]VJIiOWXN D 78- DQWLJpQW H]
XWYyEpO N+OV EHLGHJI]pVPQHN NLDODNXOiVD VRUIQ QDS
FRHFXP pV XWyEpO V]DNDV]RNDW L]JROIOWXN pV yUiLJ
MHOHQOpPWpPEHQ YDJ\ KLiQ\IEDQ Q EpO NH]JHOpVL FVR
NJUsOPpQ\HN N|J|WW ( K '0(0 WDUWRWW XWYyEpPOEH YiQ
VHMWHN HORV]OiVL PLQWi]DWD D QDSRV ( HPEU\RQiIOL
pV 78- B5HPDN JDQJOLRQ HUHGHW& N<OV LGHJURVWRN K
Q\LODN $] $0 KR]]iDGiVD QHP ]DYDUWD PHJ D] HQWH
PLIJUIFLYMiW iEUD & D]JRQEDQ JiWROWD D] LGHJURV
SURMHNFLYMiW DKRJ\DQ DJW D 78- HW H[SUHVV]iOy URVW

$ VWDWLV]WLNDL HOHP]pVKH] PLQGHQ FVRSRUWEDQ P|
78- LPPXQIHVWpPVHLQ D OiWKDWyYi WHWW 5HPDN JDQJC(



WXODMGRQVIJDLW 6]LIJQLILNIQV Ne<O|QEVpJHNHW WDOIO

YDVWDJViJiW LOOHW HQ D QDSRV XWYEpO 78- LG
“ V]iPRWWHY HQ PDJDVDEE pUWpNHNHW PXWDWF
NHJHOW XWYEHOHNEHQ PpUW DGDWRNKR] “ NpSH

VILJQLILNiQVDQ D NRQWUROO '0(0 WHQ\pV]HWHNW O :
D] XWyEpO IDOiLJ Q\~Oy URVWRN iWODJRV KRVV]D V]LJQL

NHJHOW FVRSRUWEDQ " P |VVIHKDVRQOtWYD D
“ P pV D] ( QDSRYV “ P XWyEHOHNNHO $]
UIYLGHEE URVWRN MHOHQW VHQ YpNRQ\DEEDN LV YROW
“ P pV D NRQWUROO ( K '0(0 “ iWODJRV

YLV]RQ\tWYD

$ QHXURQVSHFLILNXV &1 pV +8 LPPXQIHVWpVHN D]W
EpPOLGHJUHQGV]HU &:;&5 JiWOiV MHOHQOpPWpPEHQ LV ]DYDI
$] SOH[XVRNDW |[VV]HN|[W &1 LGHJURVWRN YDODPLQW
PHJKDWIiUR]iViIKR] PLQGHQ WHQ\pV]WpVL N|U-OPpQ\EHQ PH
SOH[XVRNDW |VV]HN|W URVWRN V]iPiW $EEDQ D] HVHWE
WiSROGDWKR] D]W WDSDV]J]WDOWXN KRJ\' D +8 VHMWHN N
) D +8 VHMWHN V]iPiIEDQ D NRQWUROO ( K '0(0 “

“ NH]JHOpV N|]|[WW QHP YROW PpUKHW N<O|QEVp
LGHJURVWRN V]iPD V]JLJQLILNIiQVDQ FV|INNHQW D $0°

" D] ( K '0(0 NRQWUROO WHQ\pV]HWHNKH] NpSHV\

gVV]IHIRJODOYD D &;&5 &;&/ MHOIWYLWHO ]DYDUD W
HIWULQVLF URVWMD LYADINRRNQYLBDDD® DXBHWIWLFDOLY YHO FV
JDQJOLRQOpF VHMWHN PLJUIFLYMIW QHP EHIRO\IVROMD
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426. $&;&/ FKHPRDWWUDNWIQV IDNWRUNPQW KDW D]

H[ YLYR
&:&/ YHO $01DO'DJ\ %6% YDO V]DUYDVPDUKD V]pU
NRQWUROO EHYRQW —P iWPpU M& KHSDULQJ\|QJ\|

JDQJOLRQPHQWHYV XWYEHOHN IDOIED DPHO\HN WDUWDO
JUDIWRNDW ( NRU~ FVLUNH FKRULRDOODQWRLYV PHPEUIQ!I
FVRSRUW iEUD $ $ J\|QJ\I[N EH*OWHWpVH HO WW D F|
tJ\ NLJIUWXN D FHUYLFDOLV pV D OXPER VDFUDOLV JDQJO
&$0 LOQNXEiFLYW N|[YHW HQ D WUDQV]SODQWiOW YDVWDJE}
EpPOLGHJUHQGV]HUW pV D N.OV LGHJURVWRNDW $ &$0 J
5HPDN JDQJOLRQ DODNXOW NL PLQGHQ HVHWEHQ D]JRQED
iEUD % & O0tJ D] LPPXQIHVWpPV +8 QHXURQRNDW
JOLDVHMWHNHW iEUD & PXWDW D EpOIDORQ NtY«O D
QHXURQRN YDJ\ JOLDVHMWHN $ EpOLGHJUHQGV]HU KLiQ\i
D JUDIWRNEDQ iEUD ' D 5HPDN JDQJOLRQ HUHGHWHW
LPPXQIOXRUHV]FHQFLiMD D] LGHJURVWRNKR] NDSFVROYG
iEUD ' (
$] —P QpO QDJ\REE iWPpU M& H[WULQVLF LGHJURVW
IHMO G 5HPDN JDQJOLRQ N|JHOPEHQ HOKHO\H]JHWW JP
NJUQ\H]JHWPpPEHQ iEUD * D %6%$ YDO iEUD ) YD.
iEUD + NHJHOW J\|QJ\[NK|] YLV]RQ\tWYD $] $0°
DONDOPD]iVD QHP ]DYDUWD PHJ D EpOIDO IHMO GpVpW
NpS] GpVpW DKRJ\DQ D]W D J\|QJ\[N N|UsOL 78- HW H[SU
DODFVRQ\ V]iPD LV PXWDWWD iEUD + $ &:;&/ $0°
NHJHOW XWyEHOHNEHQ NYDQWLILNiOW LGHJURVWRN iWOl
78- URVWV&U&VpJ V]LIJQLILNiQVDQ PDJDVDEE YROW D
“ IVV]JHKDVRQOtWYD D NRQWUROO “ YDJ
J\[QJ\IN NJUQ\H]HWpYHO “ DPHO\ XWYyEEL NpW F\
YROW V]LJQLILQNIQV HOWpUpV $ &:&/ J\|QJ\ EH*OWHWDpV
OpY 78- LGHJURVWRN YDVWDJViJD MHOHQW VHQ PHJQ
iWODJRV YDVWDJVilJ p - PtJ D NRQWUROO J\|QJ\|
D] $0° ]DO EHYRQW J\|QJ\|[N PHOOHWW p - YROW



gVV]HIRJODOYD HUHGPPQ\HLQN D]J]W PXWDWMIiIN KRJ\
V]*NVpIJHVY D 5HPDN JDQJOLRQ HUHGHW& N OV URVWRN NL

E14 CAM graft

ep

o - . SOX10/ 51/

SOX10/

E14 CAM graft - E14 CAM graft
BSA-gyongy i CXCL12-gyongy
(kontroll) f

*

E14 CAM graft 154
AMD3100-gyongy ns
k% kkkk

10+

5

Az extrinsic idegrostok szdma
a mikrogyongyok kérnyezetében

iIEUD $ PHJQ|YHNHGHWW &;&/ NRQFHQWUiFLYy K\SHUWURSKL
IHMO G XW$HRpUEHWQBYEEHG $0° pY %6%$ ROGDWEDQ i]WDWRW W
PLNURJ\[QJ\[NHW sOWHWW+QN ( NRU~ FVLUNH HPEU\REyO L]RO
5SHPDN JDQJOLRQ N|JHOpEH pV D J\|QJ\|[NHW WDUWDOPD]y EH
FKRULRDOODQWRLY PHPEUIQMiQ$ ¥pDJI IMDMRWW WRW NN QIBISL D
JDQJOLRQ KDWiUiW $ QDSRV NRQWWUR® OQ&XW R Q& ND W PPK Q|
%)$%3 JOLDVHMWHNHW PXWDW D 5HPDN JDQJOLRQEDQ D]RQEL
HIHN D VHMWWtB%VRNPXQIHVWpVVHO V]iPRV QHXURQIiOLV UR
NHUHV]WPHWV]HWpPEHQ D 62; ' VMpMSWEHNNNHHOH DAHV(HREFW i @WA D @O I$ v
OiIWKDWy NLQDS,&WYDRSiOLY DONDOPD]iVIQDN HUHGPpPQ\HNpQW
MHOHQW VHG PBHIQ WWDDPe6$ NHJHOW NRQWUROO J\|QJ\|N KDWi
NYDQWLILNiOW iEGDWRNP@®pOWHWL $ VWDWLV]WLNDL HOHP]pV
DONDOPD]JWXQN SRVWKRF 'XQQ WHV]WWHO $ V]JLJQLILNDQFLD

3 $] RV]JORSGLDJUDP iWODJ “VWDQGDUG KLED DGDWR
YRQD® NPISHQ WHOiOWDIWY& ' P ( P) * + P &$0
FKRULRDOODQWRLY PHPEUIQ KJ XWYEpO 1R5 5HPDN JDQJOLR



43.% &;&5 &:;&/ H[SUHVV]LYMiQDN HOHP]pVH D EXUVD )D
UpVIW YHY VHMWYiQGRUOIVL IRO\DPDWRNEDQ

431 &;&5 P516 ORNDOL]iFLYMD D EXUVD )DEULFLL IHMO

$ IHMO G FVLUNH HPEU\R XWyBHWEIHNGLUFYYOHWW
LPPXQFLWRNpPPLDL HOHP]pVH VRUIQ PHJILJ\HOW+N KRJ\
Q\LURNV]HUYEHQ D EXUVD )DEULFLL EHQ D &&BHMWHN I+
UHFHSWRU . XWDWYFVRSRUWXQN W|EE pYWL]JHGH IRJO
Q\LURNV]HUYHN HPEU\RQiOLV IHMO GpVpYHO 20iK 1DJ\
DO 1DJ\ HW DO JHMV]iN HW DO $] XWyEpO
EXUVD )DEULFLL FRHFDOLV WRQVLOOD O\SKRP\HORLG VI
SRSXOiFLYy IHOIHGH]pVpW WHWWH OHKHW Yp DPHO\ D EpO
D Q\LURNV]JHUYHN V]|YHWL PDNURIiIJMDLKR] KDVRQOtW 'R
YLWYR)$&6 IOXRUHVFHQFH DFWLYDWHG FHOO VRUWLQJ D
EXUVDED YDOy EHOpSpVH HO WW &;&5 HW IHMH]QHN NL
SHULIpULIiUD W|UWpPQ HPLJUIFLYMIiEDQ LV IRQWRV V]HUH
O\PSKRF\WiN Q\LURNV]JHUYHN N|]|[WWL PLJUIFLYMiQDN PRO
NRQJHUYiOW D] HPO V|N pV D PDGDUDN N|]|WW /DSDULG
PIVRGLN UpV]p&HEG BHFAHS DR U H[G WHMWBULYGLWFLYV WHEKQL
LPPXQFLWRNpPPLD PYyGV]JHUHN [WY|]pVPYHO N|YHWWe+N Q\RF

$ EXUVD )DEULFLL RQWRJHKQ&T L\GH WKRMB{QL ®1 ] HFQ Y'Y D O
NLPXWDWKDWy VHMWHN D HPEU\RQIOLV QDSRQ ( GHW
DODWWL PHVHQK\PiMiEDQ iEUD $ $ N|YBVEEH] IHMO G
VHMWHN D EXUVD PHVHQFK\PiMiQ NtYsO D IHMO G IROOLF
iEUD % $ HPEU\RQi®|&5PB3IBPQHN DNLIHMH] GpVH IHOI
D IROOLFXOXVELPEYN WHU<OHWpPQ D QDJ\V]iPEDQ MHOHQ
NLNHOpPV N|&Q&BND MKWEKULGL]iFLYY MHO|OpVVHO PiU My
IROOLFXOXVRN NpUHJ pV YHO iOORPiQ\D YLV]JRQW D YHO

iIEUD ' ( $ NLNHOpVW N|Y8H®W5 MHQDSNIDQW D DROOLF)
NpUHJIiOORPiQ\L WHU*OHWpPQ YiOLN NLIHMH]JHWWHEEDp i



iEUD&;®5 H[SUHVV]LYV PLQWi]DWD D EXUVD )PEBIEFLL RQWRJ
UHFHSWRU W UDQ VHMEXI B@IYPF WYV HO MU SV V DB PEXWDW O/X\WW QLS R (
( D EXUVD HO WHOHSH D] XWYyEpOKH] DVV]IRFLIOWDQ HOKHO\F
NJUsOYHWW KyO\DJRV VIHUNH]HW& NpSRQ&W \DHMBP\EHQ FVDN H
QDSRQ&B SRILWtY VHMWHN D IHMO G IROOLFXOX\(ELPEYNEDQ F
D & &5 WDUWDOP~ IROOLFXOXVE INREYNOY M RIS MNRYQEE BXUVD NHL
NpSpQ QDR VEBPOLPIRLG IROOLFR& LB OHFKBWRUW NLIHMH] VHM
QDSRV NLNHOW FVLUNH ' EXUVDOLV FRUWH[pEHQ MHOHQW V
MHO]L D FRUWLFR PHEXQRBOAVW DNWHW QDSRQ ' D EXU
NpUHJiOORP&Q&D $IRJIVWtYLWiVVDO MHOOHPH]KHWS NpBHWOHWDUIQ
WDOIGKDWY % P & P P ( P) P( HPEU\RQiOLV
QDS HS EXUVD HSLWKHOLXP ' NLNHOpV XWiQ HOWHOW QDSRU

432 &;&/ P516 H[SUHVV]LYMD D EXUVD )DEULFLL N*O|C
VWIGLXPDLEDQ

$&;&5 UHFHSWRU P516 pQHN NLIHMH] GpVpYHO SiUKX]
UHFHSWRU OKIRQGAWBIDDPQHN EXUVD )DEULFLL Q EHO-OL F

HPEU\RQIOLY;, QDSNRWBUMHGW H[SUHVV]LYW PXWDWRW)\
DODWWL PHVHQFK\PiOLV UpV]pEHQ D IEURX;&/$" $
NLIHMH] GpVH D IHMO G IROOLFXOXVELPEYN WHU*OHWDpULI



HPEU\RQIiOLV QDSRQ D PHVHQFK\PiOLV H[S&RVV]LY V]LQV
SRILWLYLWiV D] HJ\UH QDJ\REE V]iPEDQ PHJMHOHQ IROO
iIEUD ' .LNHOpV XWiQ D EXUVDL IROOLEXOXVRN NpUHJ
SIUKX]DPRVY®Q MHO D IROOLEXOXVRN N+OV UpV]pQ NRQGH
NLNHOpPVW N|YHW &:;&/ QWERQV]DNULSWXP D] pUHWW EXU"

NpUHJIiOORPIQ\iEDQ YROW MHOHQ iIEUD ) )T DKRO
PHVHQFK\PDOLY UHWLEXOXP VHMWHNHW MHOOHPH]WH
.RUIEEL SXEOLNiFLYN 1DJ\ HW DO 'RUD HW DO

D NROyQLD VWLPXOiOy IDNWRU UHFHSWRUW &6) 5 NLII
VHMWHN %6'& PHJMHOHQpPVH PHJHO JL D % VHMWHN EHO
DUUD YROWXQN NtYiQFVLDN KRJ\ [&2%6"'& RAHWIWBINPQM O JiO
iEUD $ % $] ( VWIGLXP~ EXUVD PHWV]HWHNHQ YpJ]t
MHO|OpVVHO LJDJROWXN KRJ\ D &6) 5 %6'& VHMWHN i
LV iEUD ' ( DPHO\ D]pUW YROW V]iPXQNUD IRQWR
HOOHQDQ\DJJDO D 3 MQOVIDMENDGRDFKIWYNDYHW HQ D %¢
NLPXWDWiViUD $ %6'& VSHFLILNXV 3 DQWLJpQ LPPXQFL
&:&/ WUDQV]NUQL SKMVERILGL]iFLYV MHO|OpVpYHO iEUD *
NpV L HPEU\RJHQH]JLV VRUIQ ( D &6)5 3&;&%6'& N H[SL
P516 pW iIEUD + , $ YHO iO@®RSPiQ ML S%W 6 \EV YLHNMDHRY D
iWPHQHWL IRO\DPDW DPHO\HW D NLNHOpPVW N|YHW HQ
PHVHQFK\PiOLV UHWLNXOiULV VHMWHN YHV]QHN iW i E L

gVV]HIRJO®;:BBM[PUHVV]yMD NRPSOHRPEQVOHUDPYGERQ L
NLIHMH] GpVpW N|YHWL D] HPEU\RQIiOLV pV D NLNHOpVW |
PHJILJ\HOpPW® ;&R MH[BUHVV]LYV PLQWi]JDWD NRUOIWR]JRWW p
D KLSRWp]JLVKH] YHJHWHWW KRJ\ D &:&/ IRQWRYV V]HUHSF
VIDNDV]IEDQ EHOHpPUWYH D EXUVD HO WHOHSpPQHN NRO|
IROOLFXOXV ELPEYNED W|UWpQ KRPLQJRW PiVRGLN PLJU
WHU*OHWpUH OpSpVpYHO D IROOLFXOXVRNEDQ NLDODN
KDUPDGLN PLJUiIFLYV OpSpV LV WiPRJDWMD
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iEUD&;®/ HOV GOHJHV IRUUIVD D EXUVDL GHQGULWLNXV VH
PHVHQFK\PiOLY &/BMWHMNHUPHOLQVWMWBRWHAL]JiFLY pV IOXRUHV
LPPXQIHVWpPV HJ\«WWHV DONDOPD]iViYDO NDUDNWHUL]IOWXN
PHWV]HWHMHQHSLWKHOLIOLY HUHGHW& ( FDGKHULQ LPPXQSR]L
QHP YHV]QHN&PWRMUBHOpPVPE& ® &B)LOWNKRUGR]Y %6'& N NLIHMI
(3 DQWLJIp®WE LV%6'& N D QDSRV EXUVD YHO iOORPIQ\iED(
pY D&:;&/ P516 LV D %6'& VHMWHS E MNQ S5EW HNQVKLBDWEG L]iFLYV
MHO pV D 3 LPPXQUHDNWLYLWiV HI\eWWBY, WMOFSHN W pW PXW
NpS EHNHUHWH]HWW WHU+<OHW ®BQ&N N3L Q D4 5t'\& RN W W IH O ¥ fWV PHOW D
$ PPUHWDUIQ\W M HDSH Y RUBIDAOKIDWY % P ) * + P
, - P ( HPEU\RQIiOLV QDS



433. $ &;&5 &;&/ MHOIWYLWHO IXQNFLYyMD D EXUVD )D

,Q YLYW.YRJIODWRN V]JHULQW D &;&/ NHPRDWWUDNWIiQ
VHMWHN YiQGRUOIVIUD $Q®IDNY IIDLRKR;@\EW i ¥ XD/ DKR%\ VHMYV
PLJUIFLYMiIW D &;&/ NHPRNLQ LUIQ\tWMD HPEU\RPDQLSXC
$ NtVpUOHW VRUIQ HO V]|U QRUPIiO QDSRV FVLUNH HPEU!
VWiGLXP D % VHMWHY NRORQL]iFLY HO WWL IHMO GpVL V]
PLNURLQMHNWRU VHJtWVpJpYHO O 0 $0°' ROGD)\
PHVHQFK\PIED $] LQMHNWiOW EXUVDNH]GHPpPpQ\HNHW Q
*Y3 H[SUHVV]iOy WUDQV]JHQLNXV FVLUNH HPEU\RN FKR
WUDQV]SODQWIOWXN pV WRYIiEEL QDSLJ WHQ\pV]WHWW.
VIHUYHN YDV]NXODUL]JiOyGWDN pV D VIHUYHNHW D IRJDG
NRORQLJiIOWIiN

$] LIROIOW JUDIWRN NRPSDUDWtY HOHP]pVH D] $0°
NLVHEE PpUHWpPW PXWDWWD D NRQWUROOKR] YLV]RQ\tV
FVRSRUWRNEDQ 3%6 LQMHNWiIiOW D] DQWL FK% iE
HOOHQDQ\DJJDO iEUD ) D % VHMWHNHW WDUWDOP
MHO|O GWHN DGGLJ D] $0° QDJ\ PpUWPNEHQ JiWROWD
iEUD % & ( DPHO\HNEHQ FVDN QpKiQ\ HOV]yUW FK% VF
VHMW iEUD ( YROW OiWKDWy $ GRQRU V]HUYHI]H
IOXRUHV]FHQFLIMXN DODSMiQ DJRQRVtWRWWXN $ NRQWU
*3 SR]JLWtY VHMW QpSHVtWHWWH EH D]JRQEDQ D] $0° L
*Y3 VHMW KRUGR]WD D FK% DQWLJpQW LV iEUD &
HORV]OiVD KDVRQOyY YROW D] DQWL FK% IHVWpVKH] NLV\
VHMWHW D]RQRVtWRWWXQN D] $0° LOQMHNWIiOiV XWiQ
Q EXUVD NH]HOpVL FVRSRUW Q PHWV]HW EXUVD V]H!
ILJ)JHOW+QN PHJ D IROOLFXOXVRN iWODJRV V]iPiEDQ i E
EXUVINEDQ PHIJPDUDGW IROOLFXOXVRN NDO YROWDN N
NpSHVW iEUD / Q $ &:&5 &:&/ V]LIQDOLJiIFLY JiWC
JUDQXORSRHVLVW iEUD * + pV GHQGULWLNXV Sl
IROOLNXOXVELPEYNED PLYHO V]iPRV *5/ VHMW YROW MF
IHVWpPV Q\~OYiQ\RV LPPXQUHDNWtY VHMWHNHW PXWDWRW



(UHGPPQ\HLQN DODSMiQDH®RBQ«RK BRIW MMNO KRILWHO Ji
PHIJDNDGIO\R]WD D % VHMW SUHNXUJRURN EHYiQGRUOIViV
PHQWHY IROOLFXOXVRN NLDODNXOiViKR] YHIHWHWW pV I
LGp]WH HO



iEUD $ &:&5 &:&/ MHOIWYLWHO EORNNROi{VD D EXUVD )DEU
JIWRQWEXUVD )DEULFLL NH]JGHPPQ\HNHW LQMHNWiOWXQN $0'
NRQWUROONpPQW 3%6 ROGDWWDO PDMG QDSRV ]|OG IOXRUH
HPEU\R FKRULRDOODQWRLY PHPEUIQMiUD &$0 sOWHWWSsN pV
PDM&G FKORURQDSKWRORY pV IOXRUHV]F$H @ V& LEP XNDHF O WARWNH/P i O/
EORNNROiVD $0° NH]HOpVVH@ D\P%KRDGP pRIGIVPFRXONKYRN NpS]
FVINNHQpPVpW HDPEPWHN ] RADE KRUVV]iP~ FK% &;&5 *)3 %
VHMW NRORQL]JiOWD D IHMG G RIROWR G ROBXEVL.P BEWND WHMOHW W ¢
VIHUNH]JHWHW PXWDW D)P H& ®EN E QV AKI%/ HNAWHO NRORQL]IOW
GHWHNWiOKDROYDILFXOXVRN N|[]|[WW HOV]yUWDP@ *B/NRQUWQROAF\
FVRSRUWEDQ LV ,M$0&6Q 5YD@OQGULWLNXV VHMW SUHNXU]JRUF
PHIJWHOHSHGQL D IHOV]tQL KiPEDQ pV IROOLFXOXV NpS] GpVW
NRQWJROOHNEHQ HJ\DUiQW V]DJIDWRWW YRQDO MHO]L IHOV]
FRUWLFR PHGXOODULV KDWiURQ K}]§Gy EBMILOKRY WR WP EQ DNW
NYDQWLWDWtY PHIKDWiUR]iViIKR] PHJPpUW*N D FK% DQWLJpQW
PpUHWpW]iPVW $] $0° NH]JHOW V]JHUYHNEHQ D] AsUHV" NH]GHW
FVDN DJRNDW WHNLQWHWWsN IROOLFXOXVELPEYQDN DKRO D
DJJUHJIiWXPDL OHJDOIEE GE VHMWHW WDUWDOPD]JWDN $ VW]
KDV]QiOWXQN D] DGDWRN D] iWODJpUWp VRN | PNXDVDRYL B i N/ ] L'C
PpUWpNH 3 $ PPUHWD S iQpSHDHGHWD i @ RN Y D |P
& P( ) * + - P, PDPG $0° &$0 FKRULRDOODQWRULV P
HPEU\RQIOLV QDS LQM LQMHNWiOW



5. 0(*%(6=e/e6

$] RUJDQRJHQH]LVW FpO]y NXWDWiVRN NDUGLQiIiOLV SF
LUIiQ\tWy PROHNXOiIULV V]DEiO\R]iVRN IHOWiUiVD DPHO\HDN
IHMO GpVL GHIHNWXVRNDW RNR]JKDWQDN D V]*OHWpV HO W
HJ\LN OHJLQWHQJtYHEE VHMWPLJUIFLYV WHYpNHQ\VpJHW |
YpJILN DPHO\QHN SRSXOiFLyL D] XWyEpO WHU-OHWpPQ L.
NeO|QE|] HJI\PiVKR] DVV]RFLIOW V]JHUYHN NLDODNXOiViKI
N|JSRQWL LUiQ\tWiVD D &;&/ NLHPRNLQ pV UHFHSWRUIQ
SUHFt]HQ HOYiODV]WRWW H[SUHVV]LYMD iOWDO PHJKDWiU

ODJ]JDWEXUNRY HPEU\RNEDQ D] XWYyEpO EHLGHJ]pVpQH
iOOy NRPSOH[ KiOy]DWD N+O|QE|] IRUUIVRNEYO V]iUPD]L
UpV]pW D YHO FV FHUYLFDOLV V]DNDV]iEyO GHODPLQiOyC
EHOPSQHN D] HO EpO PHVHQFK\PiIMiED FDXGiOLV LUIQ\ED
DKRO HQWHUIOLY QHXURQ pV JOLD IHQRWtSXVW YHV]QHI
+DPPRQG /H 'RXDULQ  7HLOOHW $ FRORUHFV
SOH[XVDNKRHEE DWQXPE® VDFUDOLY JDQJOLRQOPpPF VHMMW
DPHO\HN HO V]|[U D GRUVDOLV PHVHQWHULXPEDQ pV D
WHOHSHGQHN PHJ PDMG D EpOFV EHQ URVWUDOLV L
GLIIHUHQFLiOyGQDN PiVRGLN PLJUiFLYV OpSpV 1DJ\ HW |
iIEUD $ % (JHQ NtY+O D OXPER VDFUDOLV JDQJOLRQOj
EpOV]DNDV] NeOV EHLGHJ]pVppUW IHOHO V 5HPDN JDQJOL

iEUD $ % %XUQV /H 'RXDULQ 1DJ\ HW DO
SXEOLNiFLYyN EHV]iPROWDN DUUYO KRJ\ HJpUEHQ D SRV]W
PHQWpPQ 6FKZDQQ VHMW SUHNXU]JRURN LV HOpULN D] XW
8HVDND HW DO $] HPOtWHWW VHMWPLJUIFLYV IRC
YHOHV]*OHWHWW QHXURLQWHV]WLQIiOLY UHQGHOOHQHYV
+LUVFKVSUXQJ NyUW +6&5 DPHO\UH D GLVWDOLV EpOV]
MHOOHP] eUGHNHV PYGRQ D +6&5 J\DNUDQ |VV]HI«JJpV]
H[WULQVLF LGHJURVWRN MHOHQOpPWpPYHO LV D JDQJOLRC
HQWHUIOLY JDQJOLRQOPpPF VHMWHN PLJUiIFLYMiYDO SUR
NDSFVRODWRY NLWHUMHGW NXWDWiVRN HOOHQpUH +HDQ



D FRORUHFWXP NeOV EHLGHJ]pVPQHN KiWWHUpPEHQ iOOy
LVPHUWHN 8HVDND HW DO

$] HPEU\RQIiOLV FVLUNH XWYyEpPOEH <OWHWHWW P
V]|]YHWUHNRPELQiFLYVY FKRULRDOODQWRLY PHPEUIQ &$0
DODSMiQ PHJILJ\HOWeN D &;& NHPRNLQ D &:&5 UHFF
LGHJURVWRNUD NHPRDWWUDNWIQV KDWiVVDO EtU DPL ~I
pULQW IRQWRYV NpUGpVHN PHJYiODV]ROIiVIEDQ $ &;&5
JDQJOLRQOpPF IHMO GpVEHQ EHW|OW|WW V]JHUHSH MyO LV
HUHGPpPQ\HN DJW PXWDWMiN KRJ\ D FVLUNH HPEU\RNEDQ
VHMWHN H[SUHVV]iOMiN DPHO\HN D JDUDWtYHN HFWRGH
&:&/ JUDGLHQV IHOp YIiQGRUROQDN (VFRW HW DO
VIHUYH]HWEHQ D &:;&5 MHOiWYLWHO PHJ]DYDUIVIQDN NJ|Yt
VHMWMHL KLEiV ~WYRQDORQ YiQGRUROQDN DPL |VV]H
HUHGPpQ\H] (VFRW HW DO $ FVLUNH HPEU\REDQ O}
V]LJQDOL]iFLY VIJHUHSHW MiWV]JLN D V]JLPSDWLNXV JDQJO
PLJUIFLYMIEDQ GH QHP YHV] UpV]W D GRUVDOLV pU] JD
. XOHVD HW DO QIIFWB XMO QM HU p WEHDVHNEHQ HNWRS
GRUVDOLV pU] JDQJOLRQRNDW WDOIOWDN %HOPDGDQ
JHEUDGIQLYEDQ D &;&5 IRQWRYV D FUDQLRIDFLDOLV IHMO
LUIQ\tWiVD iOWDO GH D W|U]JVL UpJLy JDQJOLRQOPpPF VHNM
DODSMiQ D &:&5 H[SUHVV]Ly FVDN EL]JRQ\RV JDQJOLRQ
20HVQLFN\ .LOOLDQ HW DO %iU V]iPRV WDQXOPiQ
MHOIWYLWHO VRNUpW& V]JHUHSpW D JDQJOLRQOpPF PLJUIF
NHYHVHW WXGXQN H]JHNQHN D PROHNXOINQDN D EpOLG
IXQNFLYMiUyO

OHJYL]VJiOYD D &:&5 pV D &:&/ H[SUHVV]LYMiW D N
SRSXOiIFLYNEDQ D FVLUNH EpOLGHJUHQGV]HU NLDODNXO|
NLIHMHJHWWHQ D YHO FV FHUYLFDOLV V]DNDV]iEyO V]iUP
NL KDVRQOyDQ D]JRNKR] D WDQXOPiQ\RNKR] DPHO\HNEHQ
JDQJOLRQOpPF VHMWHN PROHNXOiIULV V]DEiO\R]iVDLW Wi
OHJILJ\HOpPVHLQN DODSMiQ D &;&5 GLQDPLNXV H[SUHVV]L
VHMWHN PLJUIFLYMD VRUIQ D VHMWHN YHO FV E O YDC



HPEU\RQIiOLVY QDS HO WW {iWPHQHWLOHJ KRUGR]]iIN IHOV]
HJHN D JDQJOLRQOpPF VHMWHN YHQWUiIiOLVDQ D] DRUWD
FVINNHQWLN D &:&5 UHFHSWRUXN PHQQ\LVpJpW PDMG EF
QHP PXWDWQDN WRYIEEL &;&5 H[SUHVV]LYW (QQHN
LPPXQUHDNWL YW PPWWEEQNS D] HOV KiURP V]IRPLWD PDJDV
FHUYLFDOLV JDQJOLRQOpPF FDUGLDOLV VXESRSXOiFLYMiQEL
PtJ FDXGDOLVDQ D VIRPLWDSiU PDJDVViJiIEyO NLOpS
LPPXQIOXRUHV]FHQFLIWRP X WOWRMMNO HE]®6 KKMpN D &;&5
&;&5°RIHQRWtSXVVDO UHQGHONH] FHUYLFDOLV JDQJOLRC
&;&/ UH pV FVDN D OHJFUD QL HIWD/JDEE VK HOW H @ &H [ 8 U&BV
VHMWHN NpSHVHN UHDJIiOQL D OLJDQG NHPRDWWUDNWIiQ)
VIHULQW D  V]RPLWiWyO FDXGiOLVDQ NLYIiQGRUOY JDQJ(
H[SUHVV]LYW $ NRUDHEWWRGILZP&5 FWHI[BNHVV]LYV PLQWIi]D)
HOWpUpV D] iOWDOXQN DONDOPD]RWW pU]JpNHQ\HEE LPP:
(UHGPpPQ\HLQN IHOYHWLN DQQDN OHKHW VpJpW KRJ\ |
HON<O|Q+*OQHN D] HQWHUIOLV JDQJOLRQOpPF SRSXOiFLYyWy
.RUIEEL PXQNiN OHtUWiN KRJ\ D FVLUNH EpOLGHJUH
FHUYLFDOLYV JDQJOLRQOpPF VHMWHN D HPEU\RQiOLV QD¢
OHJGLVWDOLVDEE SRQWMiW PDMG H]W N|YHW HQ D r
HUHGHW& JDQJOLRQOpPF VHMWHN LV NRORQL]JIOMiIN D FRQ
%XUQV HW DO 1DJ\ HW DO $ OXPER VDFUDOLV
EHYIQGRUROiIVD HO WW D 5HPDN JDQJOLRQ HUHGHW& LGF
EpOIDOED 7HLOOHW &DWDOD HW DO %XUQV /
PPXQIOXRUHM FHQWPIVGL]IFLYY WHFKQLNiIN DONDOPD]iViY
( pvV ( N|]|[WW D &:;&5 D 5HPDN JDQJOLRQEDQ pV D SOH[X)\
iEUD % ' $ &:;& HORV]OiVD NRPSOHPHQWHU PLQ\
XWyEpOEHQ DKRO D &:&/ D &:;&5 LGHJURVWRNDW N
KDOPR]YGLN IHO QDJ\ PHQQ\LVpPJEHQ iEUD % $PLQW
HUHGHW& LGHJURVWRN EHOpPSQHN D] XWyEpOEH D &;&/
LIRPUPWHJ IHOp WROYGLN HO iEUD & PDMG D] HQWH
WHUPHOpPVpW iEUD ' $ &:;&/ GLQDPLNXV H[SUHV]LYV



DUUD KRJ\ D 5HPDN JDQJOLRQEYO pUNH] LGHJURVWRN H
UpWHJpW PDMG NpV EE D EHOV SOH[XV JDQJOLRQMDLW L

$QQDN EL]JRQ\tWiViuUD KRJ\ D 5HPDN JDQJOLRQ HU
KR]]iIMiUXOQDN D GLVWDOLV EpOV]DNDV] EpOLGHJUHQGV
YHO FV NLPpUiINDW YDODPLQW &$0 WHQ\pVIHWHNHW KR]V
]1/0OG IOXRUHV]FHQV IHKpUMpW JUHHQ IOXRUHVFHQW Sl
V]iUPD]y 5HPDN JDQJOLRQW +OWHWW+QN YDG WtSXV~ FV
WDSDV]WDOWXN KRJ\ D] XWyEpO PHVHQFK\PiMD V]iPRV H
LGHJURVWRW WDUWDOPD]RWW DPL |[VV]KDQJEDQ YDQ D 5|

NeOV EHLGHJI]pVPEHQ $LVD HW DO 6KHSKHUG 5DSH
QHP WDOIOWXQN *)3 QHXUiOLV VHMWWHVWHNHW KDVRQ(
7HLOOHW &DWDOD HW DO 1DJ\ HW DO 8.

&$0 WHQ\pV]HWHL QHP PXWDWWDN D] ( VWIiGLXPEDQ
JDQJOLRQVHMWHNHW D JUDIWRNEDQ NLWHUMHGW H[WU
DPHO\HN PHQWpPQ QDJ\V]iP~ 62; SUHNXU]RU VHMW NRO
HUHGPpPQ\HN DOiWiPDV]WMiN D]W D] HONpS]HOpVW KRJ\
&:&5 LGHJURVWRN iWKDWROQDN D] L]JRPIDORQ HOpPULN
OXPER VDFUDOLYV JDQJOLRQOpPF HUHGHW& SUHNXU]JRURN
YiQGRUROQDN D EpOEH 7HLOOHW %XUQV /H 'RXDUL

(UHGPPQ\HLQN DODSMiQ D &;&5 pV D &;&/ DNNRU I[HI
DPLNRU D 5HPDN JDQJOLRQ HUHGHW& D[RQRN EHOpPSQHN
IHMO GpVL Ii]JLVEDQ D 5HPDN JDQJOLRQ D[RQMDLQDN XWy

VHPDSKRWNDOGiO\R]]D PHJ 6KHSKHUG 5DSHU pV
UpWHJpPEHQ D NHPRUHSHOOHQV FROODSVLQ PHQQ\LVp
LGHJURVWRN EHQ|YpVpW D] LIRPUPWHJHN N|]p (]J]JHO SiUK}
GLQDPLNXV H[SUHVV]LYMD YDOYV]tQ&VtWKHW HQ HJI\+WW I
FRORUHFWXP N+OV EHLGHJ]pVPQHN NLDODNtWIiVIEDQ $]
UHOHYiIQV OHKHW PLYHO LPPXQIOXRUHV]FHQV IHVWpVHL
H[SUHVV]iOMiN D &;&5 UHFHSWRUW D VHPDSKRULQ $ PF
PHVHQFK\PIMIEDQ PXWDWWiN NL $QGHUVRQ HWDDO
&:&/ PRGXOiOy KDWiVW IHMW NL D] D[RQQ|YHNHGpVUH D
VHPDSKRULQ $ pV D VHPDSKRULQ & PROHNXOiIN NHPRUH:



OLQGH]JHNHQ IHO-O D &:;&/ PLQWi]DWD KDVRQOy
PROHNXOipKR] DPL D] XWyEpO Ne.OV PHVHQFK\PiOLV U
HSLWKHOLXPIEDQ GHWHNWIOKDWY -LDQJ HW DO i
OHKHWVpJHVY PROHNXOiULV N|OFV|QKDWiVUD XWDOQDN D
MHOIWYLWHO PiV NHPRUHSHOOHQV pV NHPRDWWUDNWtY
FRORUHFWXPED YHW+0 H[WULQVLF LGHJL SiO\iN PLQWi]D\

$ &[FOpV&DPFUPXWiQV HIJHUHN SUDHQDWDOLVDQ HOSXV]
UHQGHOOHQHVVPJHNHW PXWDWQDN D YpUHUHN NpS] G
YiQGRUOIVEDQ D O\PSKRSRHVLVEHQ D JDV]WURLQWHYV]\
IHMO GpVpEHQ 1DJDVDZD HW DO 7DFKLEDQD HYV
NyURV &;&5 MHOiIWYLWHO D V]JHQ]JRURV QHXURQRN V]iPRV
pV DJRN SUHNXU]JRUDLW LV pULQWL %HOPDGDQL HW DO
GRPLQIQV QHIJRWHW 1PDJDV V]LQWHQ H[SUHVV]iOy UHNI
YpJJHWW SHUWXUEiFLYV NtVPUOHWHNEHQ PHJILJI\HOWpN
IHMO GpVpW QHP EHIRQ\i&FEOWMWHRQEB® WXGWiN NLDOD
LQWHUYHQWULFXODULY VHSWXPiW (VERW HW'DO 7D
&[FU IHUW ]J|WW FVLUNH HPEU\RN QpPHO\LNPEHQ D 5HP
EHLGHJ]pV KLiQ\iW LV PHJILJ\HOWpPN D] XWYyEpO WHU+-OHW
&:&/ V]LJQDOLJiFLY EpOLGHJUHQGV]HU IHMO GpVW LUi
N|[JHOP~OWEDQ YpJIHWW HJ\MHSHT 5/ 6 WPHINWYHND LYVi \K WeD O W
&:&5 pV &;& PROHNXOiIN H[SUHVV]LY Q|YHNHGpPVpU O V]il
HW DO pV PDGIUHPEU\RNEDQ -DFREV /L HW DO
D] XWyEEL YL]VJIODWEDQ KRJ\ D S&WW X WEDQ\FNO LS W X
QDJ\REE PHQQ\LVpPJEHQ IRUGXOW HO D EpOLGHJUHQGV]F
YHO FV V]DNDV]EyO V]iUPD]y HQWHUIOLV JDQJOLRQOpPF H
DO

OLNURJ\|QJ\ WUDQV[B Y NQWIRFOQ HWHYQNEHQ D &;&/ UHI
IHKpUMH KR]]iDGiVD K\SHUWURSKLFXV 78- 5HPDN JDOQ.
HUHGPpPQ\H]HWW D] XWyEpO H[SODQWiWXPRNEDQ 7RYIEEL
D NHPRNLQQHN QDJ\ MHOHQW VpJH YDQ D] XWyEpO N+.OV |
D] $0 JiWOy KDWiVVDO EtU D] H{WULQVLF LGHJURVWRHD
&:&5 NLVPROHNXOiM~ DQWDJRQLVWiIMDNpQW LVPHUW DP



VHMWHN PLJUiIFLYMiW PDGiIUHPEU\RNEDQ 5H]]JRXJ HW DO
PHJ D 5HPDN JOH) NOUFRRRED Q NL-OWHWHWW FVLUNH XWyEHO
PHIJDNDGiO\R]WD D 5HPDN JDQJOLRQ HUHGHW& D[RQRN S
DUUD D N|]YHWNH]WHWpVUH MXWRWWXQN KRJ\ D] XWyEpO
NeOV LGHJHN EHMXWiViw D YDVWDJEpPOEH D &;&5 UHFHSV

$] XWYEpO H[WULQVLF EHLGHJ]pVpQHN KiWWHUpPEHQ
MHOHQW V WUDQV]OiFLYVY MHOHQW VpJJHO EtU Ne<O|Q|V
V]DEiO\R]iVIEDQ EHW|OW|WW DODSYHW V]JHUHSpUH (QQH?
YDJ\ VIHUJHWW UHQGHOOHQHVVpJHL SpOGiXO VSLQD EL
EpPOUHQGV]HUW HUHGPpPQ\H]QHN pV MHOHQW V KDWiVVDO
LUIiQ\tWy MHOIWYLWHOL ~WYRQDODN PHJKDWIiUR]iVD IRQ
M|Y EHQ %XWOHU 7MDGHQ 7UDLQRU

iEUD $ &:&5 &;&/ PROHNXODSiURV GLQDPLNXV H[SUHVV]
EHLGHJ]pVPQHN IHMO GpVH VRU({iQ F\ILLNRVHPEEMREDNGUHV]WPH
XWYyEpO PDJDWAMiJiENRQY~ HPEU\R IDURNELPEYMiQDN VDJJLWDOL)
Q\LODN D OXPER VDFUDOLV JDQJOLRQOpPF VHMWEN $iQGRUOVi
XWYyEpO N|[]pSV UpV]pQHN NHUHV]WPHWV]HWH $ YDVWDJ IHNHW
SURMHNFLYMiQDNDRU I DRIWNBMHEROV®OLY %) EXUVD )DEULFLL H
YHO FV SS SOH[XV SHOYLFXV 1R5 5HPDN JDQJOLRQ WP W
NpV]tWpV& iEUD



$+LUVFKVSUXQJ NyUQiO OHtUW VSHFLILNXV JpQKLEIiN
IDNWRURN GLV]IXQNFLYMiW RNR]]JiN DPLN D N+<O|QE|]
MHOHQW VHN D &;&5 &;&/ PROHNXEBSRORMWKRRIY XDFR
EpPOLGHJUHQGV]HU IHMO GpVpQ NtYeO SpOGiXO D EpO LPF

+HXFNHURWK 5pJyWD LVPHUW *RRJKB]5{DQYHFHS)
NDSFVROYGiVD UpYpQ QpON<O|]JKHWHWOHQ D] HQWHUIC
PLJUIFLYMIEDQ GLIIHUHQFLiIFLYMIiEDQ pV SUROLIHUIFLYMiE

*LDQLQR HW DO 1DJ\ *ROGVWHLQ E $5(7 U
PiIVLN IRQWRV IXQNFLYMiW LV IHOWiUWiIN $ O\PSKRLG V]|
3H\HU SODNNRN 33 NpS] GpVpKH] DRBBD1 |IROVWHPBM) 5(°
MHOIWYLWHO 1JJ 9HLJD )HUQDQGHV HW DOD*'1) 3DWHO
IDNWRU YDJ\ D *)5. NRUHFHSWRU QXOO PXWiFLyMD N|YHW
DODNYWN3RLIRN NpS] GpVH |DYDUW.DODQ\ $EDWP O\BIFELY @iO)
D EpOLGHJUHQGV]HU IHMO GpVpQHN KLEiMD PHOOHWW N
KRPR]JLJYyWD PXWiFLy SHGLJ MHOHQW VHQ OHFV|NNHQV
DIJDQJOLRQY]JLVIQ IHO*O 9HLJD )HUQDQGHV HW DO E
D EpOOHO NDSFVRODWRV V]|[YHWHN NLDODNXOiViEDQ
LPPXQUHQGV]HUL KDWiViUD SpOGD KRJ\ EpO JDQJOLRQP
IHOOpS HQWHURFROLWLV LG HO WWL WK\PXV LQYRO~FL
O\PSKRSRHVLVW RNR] (GQUE pV (GQ QX000 PXWiQV
YiOWR]iVDL DGKDWQDN PDJ\DUiI]JDWRW D +LUVFKVSUXQ.
HO IRUGXOYy pOHWYHV]pO\HV IHUW JpVHN IRNR]JRWW NRFN
IRQWRYV D EpOKH] DVV]RFLIOW Q\LURNV]|YHWHN IHMO GpV
+HXFNHURWK

$ IDURNELPEYEDQ QHP FVDN D EpOLGHJUHQGV]HU IH
VHMWYiQGRUOiV PHEFKDQL]PXVD KDQHP D] XWYyEpOKH] DV
)DEULFLL NLDODNXOiVD LV W|EE VHMWPLJUiFLYV OpSpVE C
PRGXOiOW VHMWYiQGRUOiVUD HJ\ PiVLN SpOGD D N|[]S
YIiQGRUOiIVIQDN PHFKDQL]PXVD DKRO OHtUWIiIN D &;&5 &;&
HW DO 5HDG HW DO 5pJyWD LVPHUW KRJ\ D %
EXUVD )DEULFLLEHQ ]DMOLN *OLFN GH D PLJU



PHEKDQL]PXVRNUYO NHYpV LVPHVY HWRWHOG L] HQ @ WO H|WQ I\
LPPXQIOXRUHV]FHQV WHFKQLNiIN YDODPLQW D NLPpUD
DODSMiQ D]JW WDOiOWXN KRJ\ D &;&5 &;&/ MHOiIWYLWHO
LV LUIQ\tWMD pV H]iOWDO IRQWRV V]JHUHSHW MiWV]LN D S|
$ EXUVD )DEULFLL NLYH]JHW FV|YpQ NHUHV]W-.O D] X
IVVIJHN|WWHWpPVEHQ YDQ pV NLIHMOHWW iOODSRWEDQ
% VHMWHNNHO WHOL O\PSKRLG IROOLFXOXVRN WDOiOKDW
D % VHMWHN IHMO GpVH WPpUEHQ pV LG EHQ HOWpU W
VHMWYiQGRUOiVL IRO\DPDWRW IRJODO PDJIEDQ 5DWFOL

PLJUIFLYV OpSpV D HPEULRQiIOLV QDS N|U<O NH]G GL
HO WHOHSPEH YiQGRUWRMBDING IDKRYWIHVWpPpVHLQN V]JHULQ
&:&/ H[SUHVV]LY PXWDWKDWy NL iEUD $ $] iUDPOIV

HEEHQ D VWIGLXPEDQ D SUHEXUVDOLV % VHMWHN &;&5
N[YHWNH]WHWQL KRJ\ D PDJDV &;&/ V]LQW YRQ]]D D KiP
pV D FVRQWYHO E O pUNH] pUHWOHQ % VHMW SUHNXU]RU

$] ( XWiQ D EXUVDOLV VIHNUpPFLYV GHQGULWLNXV VHI
D EXUVD PHVHQFK\PIEyO IHOV]tQL HSLWKHOLXPED OpSQH
UpYpQ IROOLFXOXVNpPS] GpVW LQGXNIiOQDN 1DJ\ HW DO
PHJIHOHO HQ D &:;&/ H[SUHVV]LYV PLQWIi]DWIiEDQ LV YiOW
NLIHMH] GpV NRQGHQ]iOW MHOOp DODNXO D IROOLEXOXVE
( QDSUD D] LQWUDHSLWKHOLDOLV &:&/ D IROOLFXOXV
(]JHO SiUKX]DPRVDQ D &;&5 EXUVDOLVY % VHMWHN
IROOLFXOXVELPEYNED YiQGRUROQDN tJ\ HOLQGXO D PiVF
iEUD %

$ EXUVD HO WHOHSpPQHN D &;&5 DQWDJRQLVWiYDO D]
D % VHMWHY IROOLFXOXVRN V]iPiQDN GUDV]JWLNXV FV|NN
&$0 YDG WtSXV~ EXUVD NLPpUINEDQ EL]JRQ\tWYD D &;&
IRQWRVViJiW D % VHMWHY NRORQL]IFLYEDQ pV D IROOLFX
NH]GHWL IROOLFXOXV LQGXNFLYW QHP EHIRO\iVROWD DP
ELIRQ\t\WRWW DGGLJ D NH]HOpV V]ILQWH WHOMHV PpU)
EHYIQGRUOiVIW D NpS] G IROOLFXOXVRNED pV % VHMW
NLDODNXOiViKR] YHI[HWHWW OLYHO D] $0° NH]HOpV D \



PULQWHWWH H]pUW H] D NtVpUOHWL EHiOOtWiV QHP
PHIN*O|QE|]WHWpPVpW KRJ\ D] LQKLEtWRU SRQWRVDQ |
EHIRO\iVROMD D SUHEXUVDOLYV % VHMWHN EHYiQGRUOIiVi\
PLJUIFLYW D IROOLFXOXVRNED $0 ]DO NH]JHOW V]HUYHI
% VHMWHN IHOKDOPR]yGiV D] LQWUDIROOLFXOiULV PHVH
&:&/ N|W GpVH V]*NVpJHV D] HOV PLJUIFLYV OpSpVKH]
SUHNXU]JRURN HOMXVVDQDN pV PHIWHOHSHGMHQHN D EXU
KD D &;&/ &;&5 WHQJHO\UH FVDN D IROOLFXOXVRNED YD
OHQQH V]*NVpJ DNNRU D NH]JHOW V]HUYHNEHQ PDJDVDEE
D] LQWHUIROOLNXOiULV PHVHQFK\PIEDQ /DSDULGRX pV |
$0° ]JDO HO NHJHOW SUHEXUVDOLV % VHMWHN DGDSWt
O\SPKRLG IROOLFXOXVRN NRORQL]JiIFLYMiQDN EV|NNHQpVp
DPL DOiWiPDV]WMD pV]JUHYpWHOHLQNHW $] LQKLEL
&:&5 JUDQXORFLWIiN EHOpSpVpW D EXUVD HO WHOHSpPEH
WRYIEEL PROHNXOiIULV V]LJQIORNUD YDQ V]*NVpJ D JI
IRO\DPDWEDQ V]HUHSHW MiWV]KDWQDN D &:;&/ YDJ\ D
UHFHSWRUDLN D &RBBHPWERRBENpW NHPRNLQW OHtUWIN F
DO pV IRQWRVDN D FVtUDFHQWUXPRNEDQ W|UWpPQ %
VWUXNW~UiIN EpOKH] NDSFVROyGy O\PSKRLG V]|YHW J
NLDODNXOiViKR] HIHUHNEHQ pV HPEHUHNEHQ $0OHQ HW
OLXWiQ D EXUViOLV % VHMWHN EHQpSHVtWLN D IRO
JPOQNRQYHU]JLYYDO GLYHU]LILN%G MOND %W&H H 8'\WRUW R D @ X IN
( VWIiGLXPEDQ D IROOLFXOXVELPEYNUD LQWHQIJtY
OLJDQG H[SUHVV]LYy MHOOHP] DPL YDOYV]tQ&VtIWKHW HQ
YDOy PHIJWDUWIiVipUW DPHO\ D V]LJQDOL]iFLY KXPiQ FVR(
0D HW DO,Q VKWEKULGL]iFLYV pV LPPPXQIOXRUHV]FHQV HL
YHO iOORPIQ\L %6'& N IHOHO VHN D OLJDQG WHUPHOpVp
FVRQWYHO PLNURN|UQ\H]JHWpPQHN EL]JWRVtWiVipUW IHOHZC
DPL WRYIiEE HU VtWL D EXUVD pV D FVRQWYHO N|]|W\
$ NLNHOpV LG SRQWMiW PHJHO | HQ ~MDEE GUDV]WLN
EH D IROOLFXOXVRNEDQ $ KDUPDGLN PLJUiIFLYyV OpSpVE
YLVV]DYIiQGRUROQDN D IROOLFXOXVW N|U-OYHY DODSPHP



D YLPHQWLQW pV GHVPLQW H[SUHVV]iOy PHVHQFK\PiOLV
*OLFN .RUWH HW DO (] D PHJILJ\HOpV HUHGF
KR]JKDWy XJ\DQLV D &;&/ NHPRNLQ OLJDQG WHUPHOpPVpW
VHMWHN YHV]LN iW D NLNHOpVW N|YHW HQ $ KDUPDGL
NRPSDUWPHQWDOL]iFLYMiKR] YH]JHW NLDODNXO D NpUH.
OHJOHS PyGRQ H] HJ\ RO\DQ V]JHUNH]JHWHW HUHGPpQ\H]

KDVRQOtW D FVLUNH FVtUDFHQWUXPDLUD J|PE|O\& YDJ\ W
RV]WyGy NpUHJJHO pV ODJiEE VIJHUNH]HW& V]DSRURGY VH
PDNURIIJRNDW pV IROOLNXOiULY GHQGULWLNXYV VHMWHNE

1DJ\ HW DO $ NpUHJ pV YHO iOORPIQ\ HOYiOiViW D &;
HISUHVV]LYMD LQGXNiIiOMD DPHO\ D NLDODNXOyYy NpUHJiOC
iIWOpS % VHMWHNHW IEUD & 9pJeO D] pUHWW EXUVD

VILQWH NL]JiUyODJ D NpUHJEHQ YRQ@ WLKRXWDGWKFNYV

HUHGPpPQ\HLQN DODSMiQ D NpUHJIOORPiIiQ\ SHULIPpULiMiQ \
P516 VILQWHW PXWDOWRIDND EREBWLFRPHGXOODULYV KDWiUR
N|[UsO D % VHMWHNUH FV|NNHQ &:&5 H{®UHVVEUY YROW M|
(] D] HORV]OiV V]LQWpQ KDVRQOYViJRW PXWDW D FV
PHEKDQL]PXViYDO (PHOOHWW MyO LVPHUW KRJ\ HPO V
&:&5 WHQJHO\ GLQDPLNXV PRGXO0iOiVD HOHQJHGKHWHW
&:&/ EHQ JD]GDJ V|WpW ]yQiEyO D &:;&/ W J\HQJpQ H[SL
LUIQ\tWViN D VJHOHNFLYKR] PDMG YLVV]D D V|WpW ]JyQiED
D] DIILQLWiV pUpVKH] $OOHQ HW DO $ Q\~O DSSHQ
PHFKDQL]PXV W|UWPpPQLN $ Q\XODN D FVLUNpNKH] KDVR
V]|]YHWHW KDV]QiOQDN % VHMW UHSHUWRiUMXXMDGLYHU]LIL
/IDQQLQJ $] D PHJILJ\HOpV KRJ\ D FVLUNH EXUViC
FVtUDFHQWUXPRNKR] pV D Q\~O DSSHQGL[KH] KDVRQOYy

PXWDWQDN HU VtWL D]JW D] HONpS]JHOpVW KRJ\ D &;&/
KDUPDGLN OpSpVpW D] DODSPHPEUIQRQ NHUHV]W+O D

NLDODNtWiViKR] iIEUD & $QQDN HOOHQpPUH KRJ\ D N
DONDOPD]QDN D % VHMWHN IHMO GpVpUH D &;&/ &;&5 W
YiQGRUOIV HJ\ HU VHQ NRQJHUYiOW PHFKDQL]PXVW NpSYL
HOPRQGKDWMXN KRJ\ D &;&5 pV D &;&/ PROHNXODSIURV



PLQGHQ V]DNDVI]IEDQ D EXUVD IHMO GpVH VRUIQ pV HOHQ
VHMWHN EXUVD HO WHOHSEH W|UWpQ NRUDL PLJUIiIFLYV O

iEUD $ &;&5 &:;&/ PROHNXODSiURV iOWDO LUIQ\tWRWW VHM
)DEULFLL HPEU\RQIiOLV IHMO GpVHS$VRV IFV LU HNHWHP U LRODING ¢
PLJUIFLYMIQDN LUIQi® VQBPBAYORYRUWNMNEERPEYMiQDN VDJJLWDC
PHWV]HWH D] DOVy QDJ\tWRWW NpS D SLURBNV® OERHMNBUHWH
VIHNUpPFLYV GHQMNIVW N X Wt W pi\WBWi E U D

$ IDURNELPEYEDQ D] XWYEpO LGHJUHQGV]HUpKH] NDSFVR
SHOYLFXV YDODPLQW D EXUVD )DEULFLL VHMWYiQGRUOI\
D &:&/ NHPRNLQ pV UHFHSWRUD DPL EL]JRQ\tWpNXO V
MHOIWYLWHOQHN |[VVIHWHWW VWiGLXPVSHFLILNXV V]HUH
VVHMWHN PLJUIFLYMiQDN V]DEiO\R]JiVIEDQ MiWV]RWW NF
VHMWHNUH J\ADNRUROW V]|YHWVSHFLILNXV KDWiVRNLJ OL



6. .g9(7.(=7(7€e6(.

, JDJROWXN KRJ\ D &;&5 NHPRNLQ UHFHSWRU LQWHQ.
JDQJOLRQOpF VHMWHNEHQ GH D EpOLGHJUHQGV]HUW N
VHMWHNHQ QHP PXWDWKDWy NL D JDVIWURLQWHV]WLQiIiOL

,PPXQIOXRUHMFHUKQIMEXYNGL]iFLYV HUHGPpPQ\HLQN D]W EL
KXPiQ HJpU pV FVLUNH HPEU\RNEDQ D] XWyEpO N+OV EHI
JDQJOLRQOpPF HUHGHW& SOH[XV SHOYLFXV pV D 5HPDN JLC
7RYIEEi PHJKDWIiURJWXN KRJ\ D &;&5 UHFHSWRU OLJDQ
VLPDL]RP]DWIiEDQ HSLWKHOLXPIiEDQ pV NpV EE D] LQVWLC

$] iIOWDOXQN NLIHMOHV]WHWW 5HPDN JDQJOLRQ UHNR
WUDQV]SODQWIiFLYYDO LJD]JROWXN D 5HPDN JDQJOLRQ F
JDQJOLRQRN NDSFVRODWiW (JHNNHO D PYGV]JHUHNNHO E|
SOH[XVRN MHOHQOpPWH QpON+O LV YPJEHPHJ\ D EpO H[WUL

6]JHUYWHQ\pV]JHWHNNHO YDODPLQW PLNURJ\|QJ\ LPSOD
KRJ\ D &:&5 pV D &;&/ PROHNXOIiIN LUIQ\tWMiN D] XWyEp
IHMO GpVpW $ &;&5 &;&/ MHOIWYLWHO ERNNROiIVD PHJD
LGHJURVWMDLQDN XWYEpO LUIQ\~ Q|YHNHGpVpW

,Q VKWEULGL]iFLYVY HUHGPpQ\HLQN DODSMiQ D]JW WDOiO\
SULPHU Q\LURNV]HUY D EXUVD )DEULFLL % VHMW NRORQ
&:&5 &:&/ PROHNXODSIURV .LPXWDWWXN KRJ\ D &;&5 &
GLQDPLNXVDQ YiOWR]JLN D EXUVD )DEULFLL IHMO GpVpQHN

(PEULRPDQLSXOiFLYV YL]VJIODWRNNDO LJD]JROWXN KRJ!
QpON*O|]KHWHWOHQ D EXUVD )DEULFLL % VHMWHNNHO W|
PLIJUIFLYMiKR] LOOHWYH D] pUHWW % VHMWHN SHULIpULIil



7. 966=()2*/$/E6

$ &;& NHPRNLQ pV UHFHSWRUIQDN &;&5 HVV]HQF
VHMWWtSXV YIiQGRUOIVIEDQ OHtUWIiN (JHN D PROHNXOIiN |
pV FDUGLDOLY JDQJOLRQOpPF VHMWHN PLJUIFLYMiW UpV]
EPOLGHJUHQGV]HUW D) WRERK R yFEMHDWDYIVF DIDQYOLRQOpPF VHN
EHW|OW|WW V]JHUHSpUH FVDN LQGLUHNW EL]JRQ\tWpNRN I}
tUWiIN OH HO V]|U D EpOLGHJUHQGV]HU JDQJOLRQOpF t
JDQJOLRQRNEYO V]iUPD]y N+OV LGHJURVWRN NDSFVRO
PDGDUDNEDQ HJ\DUiQW PHJWDOIOKDWY SOH[XV SHOYLEXV
JDQJOLRQ D OXPER VDFUDOLYV JDQJOLRQOPpPFE O V]iUPD]Q
EHLGHJ]pVpW EL]JWRVtWMiN GH D IHMO GpVeNHW V]DEiO\R
LVPHUWHN

,PPXQIOXRUHV]FHQV HOHP]pVHLQN DODSMiQ D &;&5
YHO FV E O NLOpS EpOLGHJUHQGV]HUW NLDODNtWy J
NRORQL]JiIFLYMIiEDQ GH D &;&5 VSHFLILNXVDQ D 5HPDN J
LGHJURVWMDLEDQ H[SUHVV]iOyGLN PtJ D &;&/ D] XWyYEp
QHXUIOLV SOH[XVRN,EDQLPAHIMDMFRDMAY]WHWW VIHUYWHQ\pV
YDODPLQW V]|YHWUHNRPELQIiIFLYV pV PLNURJ\[QJ\ LPSODC
&:;&5 pV D &;&/ PROHNXOiIN V]JHUHSpW D] XWyEpO LGHJ
LPXWDWWXN KRJ\ D &;&/ IRNR]JRWW H[SUHVV]LYMD PH.
HUHGHWE& D[RQiOLY SURMHNFLYW HUHGPpQ\H] PtJ D MHOI
LGHJURVWRN EpO LUIQ\~ Q|YHNHGpVpW (UHGPpPQ\HLQN IF
+LUVFKVSXQJ NyU D] HO IRUGXOiV~ YHOHV]*OHWH\
SDWRJHQH]LVPQHN PHJpUWpVpKH] DKRO D GLVWDOLV EpC
LV HJ\DUIiQW pULQWHWW $ EpOLGHJUHQGV]HUW FpOl]y YL
FVLUNH HPEU\REDQ D] XWYyEpOKH] NDSFVROYGyYy SULPHU Q
NRORQL]JiFLYV IRO\DPDWDLEDQ LV QpON+*O|]JKHWHWOHQ D &
&:&/ VHMWYiQGRUOIVW LUiQ\tWy N|]JSRQWL V]HUHSH Ui
NeO|QE|] V]JHUYHN HPEU\RQiOLV IHMO GpVpQHN WPpPUEHQ
VIDEiO\R]iVIQDN MHOHQW VpJpUH



8. 6800%5<

7KH NH\ UROH RI WKH &:&/ FKHPRNLQH DQG LWV U
UHSRUWHG LQ WKH PLJUDWLRQ RI PXOWLSOH FHOO W\SH\
DQG FDUGLDF QHXUDO FUHVW FHOOV DQG WKH PHFKDQL!
FKHPRNLQH VLJQDOLQJ +RZHYHU WKHUH LV RQO\ LQGLUF
WKH UROH RI &;&5 &:&/ RI FHUYLFDO DQG OXPER VDFUI
IRU WKH HVYWDEOLVKPHQW RI WKH HQWHULF QHUYRXV V\V\
HPEU\RV WKDW WKH QHXURQV DQG JOLDO FHOOV LQ WKH J
QHUYH ILEHUV IURP SHULSKHUDO JDQJOLD RULJLQDWH IL
IRXQG LQ ERWK PDPPDOV DQG DYLDQ DORQJ ZLWK WKH D
IURP WKH OXPER VDFUDO QHXUDO FUHVW DQG FRQWULEXV
FRORQ 'HVSLWH WKHVH LQVLJKWVY RXU XQGHUVWDQGLQJ
LQYROYHG LQ WKHLU GHYHORSPHQW LV VWLOO OLPLWHG

2XU LPPXQRIOXRUHVFHQFH DQDO\WHV VXJJHVW WKDW
FRORQL]DWLRQ SURFHVVHV RI QHXUDO FUHVW FHOOV IRU
VSHFLILFDOO\ H[SUHVVHG LQ WKH 5HPDN JDQJOLRQ DQG
&:&/ LV GHWHFWHG LQ WKH VPRRWK PXVFOH HSLWKHOL
RI WKH KLQGUQW IDIQMROYLRRIDQ FXOWXUHV WLVVXH UHFI
PLFUREHDG LPSODQWDWLRQ H[SHULPHQWY ZH KDYH HJ[I
&:&/ LQ WKH GHYHORSPHQW RI WKH KLQGJXW (16 ,Q
UHFRPELQDQW SURWHLQ HQKDQFHV D[RQDO SURMHFWLR
LQKLELWLQJ &:;&5 &:;&/ VLJQDOLQJ GLVUXSWV WKH JUR
WRZDUGV WKH JXW 2XU UHVXOWV SURYLGH LPSRUWDQ
+LUVFKVSUXQJ GLVHDVH D UHODWLYHO\ FRPPRQ LQ
ZKHUH ERWK LQWULQVLF DQG H[WULQVLF LQQHUYDWLRQ F
WR RXU IRFXV RQ FRORUHFWDO (16 GHYHORSPHQW ZH G
VLIJQDOLQJ LV DOVR FUXFLDO IRU % FHOO PLJUDWLRQ LQ
RUJDQ WKH EXUVD RI )DEULFLXV LQ FKLFNHQ HPEU\RV 7
LQ QHXUDO FUHVW DQG O\PSKRLG SUHFXUVRU FHOO PLJ
SUHFLVH VSDWLR WHPSRUDO UHJXODWLRQ Rl WKH FKHPF
DVVRFLDWHG RUJDQV



9. ,52'$/20-(*<=e.

$LVD - /DKR] 0 6HUUDOQRQBXHURDWWLHOQD 70 -  9HUD
+LVWRFKHPLFDO LPPXQRWNURW RFLKFHPR\FDRS \ DIQAEX 6
FDXGDO SRUWLRQ RI WKH FKPPWHRURFWHKMWADYD G HYH D
GRL D
$NEDUHLDQ 6 ( 1DJ\ 1 6WHIDIHOWHRU (6 GDEORWWD 5 OR
*ROGVWHLQ $ O (Q WHG LFFH Q B X UBIOR P B MAHWWGKHHUL Y
PRGLI\LQJ WKHLU PLFURHQYLUBQRS ®MYBR@S R HQ WWMHD
%LRORJ\ + KWWSV GRL RUJ M \GELR
$00DQ , - 1HZJUHHQ ' QH DFFEXPX\CHPAKRP@RIQ QHXUDO
WKH SULPDU\ V\PSTHUKRWQFRXDQQO RI $®DWRP\
$00DQ , - 1HZJUHHQ ') GLIIHKHOQRULDWQRIQB! HQWHUL
LQWHVWLQH RI WKH $RHW IHFPEU\RXUQDO RI $QIRALRP\
DMD
$OOHQ 6 - &URZQ 6 ( +DQGB®NOQMF OUHFHSVRYP/WUXFW XU
DQG DQWDSR@IXDRO 5HYLHZ RI ,PPXQRORBRL
DQQXUHY LPPXQRO
$OOHQ &' $QVHO .0 /RZ & /HVEHL 3 7RBRDWKWD -+* )X *HU
FHQWHU GDUN DQG OLJKW ]REQ)HS RRi5J DIQGDRRW® UK PHG
PPXQRORX GRL QL
$PLHO - 6SURDW (PLVRQ (DQ\RUWUD %DUFEHWOIRQWONL/ * %
3HOHW $ $UQROG 6 OLDI/R $;6 *$OQOWLWDIR®BR % UFGRIN3 R
&OHPHQW =L]D 0 OXQQLFK $ :RODVKXN &\RGQDHW .6
&KDNUDYDUWL $ 7DP 3. B5&BGIFFKHIQDMQGH] +RIWWUDFK\
'LVHDVH &RQVRUWLXP + L DWHKGY YUQP QU REALNV\H D\DHG  DH
$ UHYLHZRXQQDO RI OHGLFDW *HQHWNPFV R  #
KWWSV GRL RUJ MPJ
$QGHUVRQ 5 % %HUJQHU ®¥b #¥DQRIXNAKL ¥ HREEVD <I
+ 0 (ITHFWV RI GLIIHUMBWRSHQURIXWRR QVWH HG 1R L J
HQWHULF QHXUDO FUHVW GH LEXW G R WHHOIR 5B R Q M/ DROU
%LRORJ\ GRL M \GELR



$QGHUVRQ 5 % 6WHZDUW $ /BKHORXWQSHV Rl QHXUDO FU
FHOOV LQ YDJDO DQ&HUDFDRG SDWKZD\VH\HDUFK

KWWSV GRL RUJ Vv

$UHOODQR - ;HOKXDQWI]L 10 QLUWRUX] <HUQIQGIHXUD
LQWHUUHODWLRQVKLSV Rl DXWR QRB LR QSRQURLIRR WRORV W
1HXURVFLHQFH %DVLF DQG &OLHLFDO
KWWSV GRL RUJ M DXWQHX

SUWLQJHU . % %URQQHUDO DSHMWWLFWLRQ3DQYWLKH 'H

SRWHQWLDO RI /DWH (PLJUDW HQYH®RISPG Q WODD® LEWDHRIW

+

%DJ\iQVINL 0 5RPiQ 9 JHNHW.AVDWLYH GUXWQLEXWLRQ
GLDSKRUDVH SRVLWLYH P\HHWPHQR Q HRX UWRKH & B Y IO R-SU
VPDOO LQWHVWLDKH DQQEWRRE®RBPLFDO -RXUGRQ

D

%DODEDQLDQ . /DJDQH %< RIDOWUQBJI¥H &KRRHSSV %
6HLVGHGRY ) 7KHOHQ 0 7K%DFKKHHRORNLIQH B') &;&/ ELC
WR DQG VLJQDOV WKURXJK W& B K B-RMHYBIG RS WRR G RJ L
&KHPLVWU\ + KWWSV GRL RUJ MEF 0

%DUVKDFN , )ULGPDQ ( *ROGESRORYLF&KRZHUV 7=KH OF
FDOUHWLQLQ H[SUHVVLRQ LWQGEAKDSVUKD JBROGQTBRRRV L\
&OLQLFDO 3DWKRORJ\KWWSV GRL RUJ MFS

%D\OLVV : 0 7KH PRYH® HRQWWK B /¢ Q@ HEY\DHYDRBL Q@ H
3K\WLRORJ\ #

%HFN 7 & *RPHV $ & &\VWBU - * & &HUMQGID FHOO HJ
PHFKDQLVP FRQWURO LPPDWXUHERQB\PSRRBR@OHD HIIUHV
([SHULPHQWDO OHGLFEQHKKWWSV GRL RUJ MHP

%HOPDGDQL $ 7UDQ 3 % V51Q *URMH/LPBFRSROOICRHU 5 -
7KH FKHPRNLQH VWURPDO FHY O KH PLYHGWRRWRU VHBY
SURJHQLWRNVQDO RI 1IHXURVFLHQFH =
KWWSV GRL RUJ -1(8526&,



WHQQHWW 7 ODOPIRUV 7QHUYRXKHVDGNHRQRUMEKH GRP
*DOOXV GRPH¥MUWWXNFKULIW leU =HOOIRUVHAXWXRBLXIQG OL

+ KWWSV GRL RUJ %)
%KDUGZDM ' 1iJHU 0 &DPDWWMLD $DYRGDPR& % H@EDQWO
+HUUHURV - &KHPRNLQMAK LERZPHW D HROP R WHHISRD

*URZWK )DFWRU DQG 7&)URQWHIQUQ NVQ JOHDMDQARODU 1HXU
GRL IQFHO

%LDQFKL 0 ( OH]]JDSHOOH 3QH S5HFHSWRUWHZPRSE LQ !
SUROLIHUDWLRQ DQG 7INRQVHL B VH R L) BRY.RRDPIRRIO W L H U V
OHGLD 6 $ KWWSV GRL RUJ ILPPX

%OHXO & & )XKOEULJJH SLXRWL&BVDWSRYQVHU 07 $
(IILFDFLRXV /\PSKRF\WH &K H P FOD ®/MULYFVED NDF W&RW U R P®'¢
-RXUQDO RI ([SHULPHQWDOQ:tOHGLFLQH

%OL[W O .( +HOOVDQG 0 .REOWHKYIKIDW 6-KRRBVYRQ O
7DUDUXN 7 6WnOKDPPDU * + $OOD@QEMMRY & 510@&1
LQGXFHV FHOO VSHFLILF WX PLREWHIHD LKFX BDRZWHWLL@® B @& RS
FKLFNHQ UHWLQD PRGRQONRRHQHWLQREODVWRPD/

%yGL , 1DJ\ 1 6LQND /iK,J\iUWy %R¥HO PBQRFORQDO L
UHFRJQLVH JXLQHD ISRRAQODWHKWRPEIRFOWHY +X#QJDULFD
KWWSV GRL RUJ $OHW

%RQGXUDQG 1 1DWDUDMDQ '3DFKQQRZ9$ 7KDGDWUQWHQI
PDPPDOLDQ HQWHULF QHUYRXV VO\GNVHHE® GRURKHQIL @/ R WV JE

'HYHORSPHQW + KWWSV GRL RUJ GHY
%URQQHU )UDVHU 0 0 H F KIDHQDLOY PR EWLRIDD/O F U H VW
GRL ELHV

%URQQHU 0 ( /H'RXDULQ HQ@W DQG HWRIDRBPRQ RI WKF
$Q RYHUYHNHORSPHQWO®W %LRGR® R + $FDGHPLF
,QF KWWSV GRL RUJ M \GELR

%URRNHV 6 - 'LQQLQJ 3 * 1BRGRDQDWRP\ DQG SK\VL
FRORUHFWDO IXQFWLRQ DQBQGHIDWRFEWRPBRQ PORPLEDUL



1IHXURJDVWURHQWHURORM\ DQG]iPRWEDI/W\ R

I+

KWWSV GRL RUJ M [
%URRNHV 6 - + & O DRHVOHON RU QH O W/ H U X QDHHBUFBIH J VP D C
$QDWRPLFDO 5SHFRUG = KWWSV GRL RUJ
$,'$5 | &2 9
%URZQH 0 - $ VWXG\ RFA HUWDFUDQ ® FXWRNQRPG D K

7KH $QDWRPLFDO 5HFRUG

%URZQLQJ . 1 7UDYDJOLQBUSRXV VIRWEWEFERQWURO RI J
PRWLOLW\ DQG VHFUHWLRQ \DWICQ b R GERIBIWAHRGQNRY LMH/
3K\WLRORJ\ % KWWSV GRL RUJ FSK\ F

%XUJHU - $ %sUNOH $ NL Q@K HU & F&-5S VER B PLR) D F X W H
OHXNDHPLD $ PDUURZ KRP LR Bl WHFH SRR VDTLEI IS RRXHIG/D L
Rl +DHPDWRWRJ\ 6]iP R + KWWSW GRL RUJ

[

%XUQV $ - 0LJUDW LYRH)GRH @\WM M U DO GHIBIYWRX G WUV WHP ¢
DQG ZLWKLQ WKH JDVQWRUQDWVRQRO CRXURPW RQ 'HYH(
W 6]iP 63(& ,66 R GRL RUAWWSVLMGE DE

%XUQV $ - &KDPSHYDO ' /HBRRDDOQQHXWODO FUHVW FI
DIJDQJOLRQLF KLQGJXW LQ YLMR EOXMFNDRD HQRVHWRLPFS H
'"HYHORSPHQWDO %LRORIWWSY GRL RUJ GELR

%XUQV $ - /H 'RXDULQ IMHWYRXV V\QWHRIGHPHORSPHQW
WKH VHOHFWLYH GHYHORSPBGWDF SR B E WU D O LAAJIHIAWRA
FKLFN FKEPBWRPLFDO 5HFRWG KWWSV GRL RUJ

$,'$5 | &2 2

%XUQV /#H-"RXDULQ 1 0 7KH VQRMULLE XQMXY M FUR YW L
WR WKH SRVW XPELOLFDO JXW/ K/S I5W YR\ R BBR QWO RD QDK
'HYHORSPHQW =

%XUQV - 0 6XPPHUV % & ®EUDKRYHPKNED@L®HR = 3H
( 7 B6XQVKLQH 0 - /LWWMRRQ.' GFODNRVKU -% ( :ULJK
+RZDUG 0 & 6FKDOO 7 RNLQH Y ORNWSMIRAKHPU 6') D
LQYROYHG LQ FHOO VXUY L GHY HORB® WEKG R R 5 HUQE MQ
OHGLFLQH + KWWSV GRL RUJ MHP



%XVVPDQQ - :ROIH 6 $ BLENWBQOD® YYHQRXV QHWZRL
GXULQJ EUDLQ YDVFXODUL]DHNXR® WQR R RMIHK KHAR R GQ®ID
'HYHORSPHQW + KWWSV GRL RUJ GHY

%XWOHU 7TMDGHQ 1 ( 7UDLQORSPB@WDO HWKRGORIYHDQG ST
+LUVFKVSUXQJ 7CGDQWDWWLRQDO 5SHVHDUF&RL

M WUVO

&DFKHX[ 9 'DVWRW /H ORDOQQXUDQGILOHGLOWDERD 5 %
'LOVRQ 0 ORZDW ' *RRVVHROXQEWLRQ AFRWWWLRQV
6PDG LQWHUDFWLQJ SURWHLQUVFEKNSXG®IXQDDH B VGG U
OROHFXODU *HQHWLFWGRL KPJ

&DPSEHOO -- +HGULEN - =ORVRQLN$ $ GLDWEKGI®) [(&KRPSV

&KHPRNLQHY DQG WKH DUUHWIHRII @R EZ SKRGLOAMREHRIRO O
+

&DRFFL * *UHFR 0 /D 1DV URZ KRP RQBIQRS HQJUDIWP
RI KXPDQ KHPDWRSRLHWLF VW6HRGD®YE USWDRIHHIQ WRKUR
+HPDWRORJ\ DQG ,QIHMWLREMPLVHOYHWYHUVLWD &DWWR
&XRUH KWWSV GRL RUJ 0-+,

&DWDOD 0 7HLOOHW 0 $ /RAURXPUDWLRQWDQG GHYHOR
WDLO EXG DQDO\]HG ZLWK WKHPHICOL@L FRVFRI FK Y PDRSP

+ KWWSV GRL RUJ $
&KD < 5 )XMLWD 0 %XWROBIQ 0 GVRNPDQ& S$RF THLQVW
&KHPRNLQH 6LJQDOLQJ 'LIHFIRU KUPRYUN DWW BR Q WL
BUHH[LVWLQJ %ORRGHYHDRSPOIMWMODLOH &HOD

KWWSV GRL RUJ M GHYFHO

&KDODVDQL 6 + 6DERO $ ERQG6 *\GUDBWEBDU &KLHQ
5DSHUP - $ 6WURPDO GWO OR®H JHY WG LL BVF WHRRER \DL J G
-RXUQDO RI 1HXURVFLH®FEH -1(8526&,

&KDODVDQL 6 + 6DEHONRLWWPDEXQVKLQHSMSHU - $
&KHPRNLQH 6') B5HGXFHV WK QHHHAWQD®QHVS/HRIO B
SHTXLUHG IRU 1RUPDORR QBM® \R K LIHXWIRYF+ HQFH



&KDOD]RQLWLV $ 'f$XWUpPOMP )- SKDPHUVKR@VY
PRUSKRJHQHWLF SURWHLQV BHPRIEDXVOHD VIHIQ H ULE%J OULLR).

'"HYHORSPHQWDO %LRORIWWSY GRL RUJ M \GELR
&KDOD]RQLWLV $ 3KDP 7XKD/L8 =*RFRPDQ '.DO® / .HVVOF
*HUVKRQ 0 %RQH PRUISKROBEWHRBO RURWMWHULF
SKHQRW\SLF GLYHUVLW)\ 5 OB\ ORRNKWME OVR | V&RPLSDIU R W
1IHXURORJ\ % KWWSV GRL RUJ FQH
&KHQJ : :DQJ + =KDQJ ; OXKDR=BDRK&X FHQJ : 7

UROH RI 6') &:&5 &;&5 LQ QHXOUWE DOFHHHEQH O DMWIEKG
JURQWLHUV LQ 1HWURVFLBIQFH2&7 )JURQWLHUV OHG
KWWSV GRL RUJ IQLQV

&LPSHDQ $ 0 G5LEDWWL ' H BOWLFYD HPEU\R FKIRULRDOODQW
DV D PRGHO WR VWXG$QULRRH GAMULD VS PVLVR ,Q +
KWWSV GRL RUJ Vv

&ODUN 0 5 0DQGDO 0 2FKLDRUFKHSWNIKWEQJ % FHOO O
WKURXJK LQWHUSOD\ RI ,/ HRHSWMB W R/ L IpDEUGIUHH Yol GBI O C
,PPXQRORW\ 6]iP R = KWWSQULGRL RUJ

&RMRF 0 3HLW]VFK & 7UDXWARIOHIHHY 3ROLVKFEKENRY VN

(PHUJLQJ WDUJHWYV LQ FDQIF& & /P D&EFHMHOW ,QRO|

2QFR7DUJHWY DR 7KRUDSY KWWSV 7GRL RUJ

&RQJ / 5DQ ) $ &R[ ' /LO®DBLE%DUUNWWR '5 :X ; -LDC
ODUUDIILQL / $ =KDQJ QRPH HOIXQWHBHOHQJIKVLQJ &5
V\V W BIPIVH Q F H + KWWSV GRL RUJ VFLHQFH

&RQQHU 3 - )RFNH 3 - QRGHQ ' 0 $SEHDVWDIQFH RI QHX
JOLD ZLWK UHVSHFW WR WIKRIQZRI WIKIR Q WL B R UWLXW ERQR B!
'"HYHORSPHQWDO "\QDIPLFKWWSV GRL RUJ GYG\

&RRSHU 0 3HWHUVRQ 5 DARRRQ RI WKH THKORRMHDQG %X U\
6\WWHPV LQ WRMWZKHFNHQ

&RRSHU 0' 3HUH\ '< OF.QHDOOXWKHDBWIHOVHQ*RREG 5%
$ PDPPDOLDQ HTXLYDOHQW RXMRIWEHWLDQ EXUVD RI )DEL

&RVWD 0 $QDWRP\ DQGHEKFVQRO R RX R WAKWM HHPQ W
LY+ KWWSV GRL RUJ JXW VXSSOB LY



'DQLHOLDQ 3 6 OXFFLQR 'DHRZEWFK OFRDKRFKS$ 3
ORGLILFDWLRQ RI JHQH DFWWHILWR\ E\QDP\W R ¥ R [HREQULQ & XKL
&UH UHFREEUQBYMW %LRORSGRL 6

GD 6LOYD 3 + 5 %RUJHROBL& BHKDHBUD-MR65 $ 6LC

&KHPRNLQHV DQG WKHW[RMUWBHOHWODRUP'WPRU 6
DQG W U B DMRPNH@WM KWWSV GRL RUJ M F\WR

'DU $ 6FKDMQRYLW] $ /DS|IWNLQ .DOURSRYLEK .HR : 0
0 7HVLR 0 .ROOHW 2 G&RK®HAVY 1( &0D®WDIDHAY B 2L\
)XMLL 1 /DURFKHOOH $ 'XQEDWIRQHWWHR[PBE\HUDSL!

5DSLG PRELOL]DWLRQ RIWRHRDWRSWLHWLBQGSUR
FDWHFKRODPLQHV LV PHGLDWHGUED D& H GHBMH ERIQBIWP E

VW UR P D BXRHPQ D + KWWSV GRL RUJ OHX
'DV 5 0 9DQ +DWHUHQ 1 HOGRZHDO%D®IV )PUU 3RUWHI
0DQQLQJ ( 0 OF*UHZ 0 - 2KWPBDOOHBDFFR 06DQJ +

6WRUH\ . * 30DF]JHN 0 7LERMOURQ&6 $DLU 9$ UREXVW \
IRU 51$ LQWHUIHUHQFH LQ WGKH FKRE NS @ SHARGPH Q@ RGO L
%LRORJ\ + KWWSV GRL RUJ M \GELR

'H &OHUFT ( 7KH ELF\FODWX0H 5HYWHRIM 'UXJ 'LVFRYF

+

'H /D /X] 6LHUUD 0 <DQJ )FAIDUWD]|DNYLY '6DDYUFKRDQ 5
+ + )YDOHV + 7JRVDWR "SURFHVVYLQGURQWWDAPDO GH
DQG VWURPDO GHULYHG IGEWHRMDIRAIRISODL QY IXQFWLRQ
KWWSV GRL RUJ EORRG

'HODODQGH - 0 7KDSDU 1 'XD®BXDEWO$QJ RI 1HXUDO &UH
%ORRG 9HVVHOV :LWKLQ &KLFNHQ HKED\® \7 XSE/H. O I RIKNIEQ
&DUERF\DQLQH '"\H 'ERXUIMHFWRIR@LVXDOL]JHG ([SHUL
KWWSV GRL RUJ

'RLWVLGRX 0 S5HLFKPDQ )ULBIGQ @HUG6WHEQPWHWLHY :|S OH\t
(VIXHUUD & 9 [/HXQJ 7 50H Rl 3ULPRXIGGDQF*HUP
OLJUDWLRQ E\ WKH &KHPRNIL@QH 6')

KWWS ZZZ FHOO FRP FJL FRQWHQW IX0O0



'RUD ' $UFLHUR ( +RWWDB 5RYODIFVDG & DBKBPYH *ROGV

1DJ\ 1 ,QWUDJDQJOLRDISRS8PEDRIRDIRVFBADV L
JDQJRMW QDO RI $QDWRP\ KWWSV GRL RUJ MR D
'RUD ' )HMVI]DN 1 *ROGVWHDQ $ 0 OLQRR/RJHQ\ RI UDF

& FHOOV LQ FKLFNHQ HPE UWR DEX® WDXH Vb1 FFRMWRIUL\E & W
&HOO DQG 7LVVXH 5H¥HDWRAKWSY GRL RUJ \ V
'RUD ' )HUHQF]L 6 6WDBHOD 5 FRWKYDFVY 79 %RGL |,
.RYDFV . - *ROGVWHLQ $ OYLGHRFH RI D O\HQWHULF
%DUULHU DQG ,WV ODFURSKDJHUHGHQIGHQWH ' HIRDIGK
,PSOLFDWLRQV LQ (QW H&H 6 AXXDR DY G DOARRTHFIXRO® U *DV

DQG +HSDWRORJ* KWWSV GRL RUJ M MFPJK

(LVHQ - 6 6PLWK - & USKRORQWUROBUQBHERVY 'RQTW
DQWLVHQVHYHO®S P H@W 6]iP R +
KWWSV GRL RUJ GHY

(SVWHLQ 0 / 3RXOVHQ . Rl 6RPDWRYMDWDILAFBQG 9DVRDI
3HSWLGH $ORQJ WKH 'HYH®R SIRXU Q RIOF RIH&QRPXSIND UMW L Y H
W

(ULFNVRQ & 6 /HH 6 - %DYORZQEYRENHIU 5 {SVWHLQ
*RVDLQ $ $SSHDUDQFH RF PKXQRMWUG XE PQH QGH/ONV H
VIVWHP GHYHORSPHQW &RPSBERUWRBOHRIWGPER KWV H QW KK
1HXURJDVWURHQWHURORJt DQEWRMVOLG®RL RUJ QP

(ULFNVRQ & 6 =DLWRXQ LQ+BEHURPKMHQEWRGRMD 5 (SV
/ 6DFUDO QHXUDO FWH\HWD GHIQ LY HREQHE IF GFAR\D R Q VR (¢
DORQJ H[WULQVLRXQBDOHRILERPSDUDWLYH $HXURORJ\
KWWSV GRL RUJ FQH

(VFRW 6 %ODYHW & )DXQGE {/ =DIRXDQLIBU 7XEBDXOW
'LVUXSWLRQ RI &;&5 VLJQDOLPBUHVNW SKDOQFJIADOVBW XL
VIQGURPH OLNH PXOIRRSPHMQAWRQV GRL GHY

(VFRW 6 %ODYHW & +IUWRRXHQBHUXEDEGXOW & oL
RI 6') &;&5 VLJQDOLQJ LPSDLQY¥WHDUD\FADOGR DI QWX RE
FRQRWUXQFDO &IGHIXEBWLRQ 5HVHDUFK*

KWWSV GRL RUJ &,5&5(6$+$



(VSLQRVD OHGLQD , 2XWLQR(XK3I=FDUBHRNI$ 6&K&RWQVDOH
&RSSROD ( %UXQHW - )F JDQJ®RDDWNRIIYWKHRR 6FK

S UH F X&RRQF H + KWWSV GRL RUJ VFLHQFH
(VSLQRVD OHGLQD , 6DKD 2 %RIRWARUBRD®LFK BYEWRAR X |
%BUXQHW - ) 7KH VDFUD @ \P S DSERRWER RXWIORZ

+ KWWSV GRL RUJ VFLHQFH DDK
JHMV]iN 1 .RFVLV . +DOBVE OGRFKN '(9 6RWWOH 6 1

&KDUDFWHUL]DWLRQ BQDB QRYFH/MOLR R Q R FHURREHY QM
LGHQWLILHV D % FHOO VXERRSKODWURQFLE E¥HUVD RI )L
GRL M SVM

JHQJ < %URGHU && .HQQHG\ 3(+,9%HQWH &RIDFWRUB )XQF
F'1$ &ORQLQJ RI D 6HYHQ 7UD Q\XFSHORHE [5 GhRFHL 8 \RERMR W H L ¢

+

JUHLWDV & %LJQRQ $ %DO®DEDQLD&Q&5 LQ DEHMRWODO
3HULSKHUDO /\PSKRLG 1LFKHDQ@G3RKKWHLLRERIX W3 FWHKIRIVS
,PPXQH 'HILFLHQFLHV DQGGXDOL JQWIFLKMOTHFKLFKHV
KWWSV GRL RUJ

JUINPDQ 3. &KHQJ =KDODQJ'; (QWHURFROLWLYV FDX
O\PSKRLG GHSOHWLRQ LQ HGRRWKKIDQDQ OKHS WRXIVH F
+LUVFKVSUXQJ DVVRELDRSHD 6 Q RHURF® RUWRFXQRORJ\
GRL HML

)X 0 7DP 3 . + B6KDP 0 + IX(PBUWQLF GHYHORSPHQ\
JDQJOLRQ SOH[XVHV DQG WKRIl KX®BHQIXWL F$ O\DR B B NS K
$QDWRP\ DQG (PEU\R@RJKWWSV GRL RUJ Vv

)X 0 O9RKUD % 3 6 :LQG 2 +HX®BNBWRWXDGLQJ UHJXOD\
HQWHULF QHUYRXV V\VWHP SDMFXEX®DWRIRIQY D@ & QS DOV
DOWHUHG 1FDP SRO\VHYG®IOR DFFH G WD®EG AL RO J\
KWWSV GRL RUJ M \GELR

)XQJ & 9IDQGHQ %HUJKH BFXLWV)XQEWILRQDO BURFHVVL
QHUYRXV \AN@/GIRODY DQG OROHAXMODU 6LiF 6FRHQF HV

6SULQJHU B6FLHQFH DQG %XMNQGHVYWPE®OHGLD
KWWSV GRL RUJ Vv



)XUQHVV - % 7\SHV RULFHQH B QR X MRIWHHHG RMHW K H
$XWRQRPLF 1HUMRXV 6\YVHROVHYLHU FRP ORFDWH MDQ

)XUQHVYV -% 7KH RUJD RE \DHWIYRY \R M WRAHHEB X WIRIQIRFK H U |
$XWRQRPLF 1HXURYV F L H&FIH M DXWQHX

JXUQHVV - % &DOODJKD&KRA +3 - 5SLYHUDKH BQWHULF QHU"
DQG JDVWURLQWHVWLQDO DQGHBHNQW UR®Y FQQFMURIW H
([SHULPHQWDO OHGLFLQH+DQ&WWRWRBRL RUJ

B

*DQGKL 6 3LDFHQWLQR 0 RQQMUBFHOK ) 0 2I%MLPL]DW!
&5,635 &DV JHQRPH HEBLUWQOWLRY IORWKH HDUO\ FKL
'HYHORSPHQWDO %LRORIWWSY GRL RUJ M \GELR

*DUFHDX 9 %DOLF $ *DUFL® ORUDERVO & 6PLWHKU - 9H |
/ B6KHUPDQ $ )XOOHU 7H( -2GLSRDDDWL7 5 6KHOWRQ
&KLQWRDQ 8WD & %XUW '+ 0 6WHXPHDV $0 3 6DOQKH
GHYHORSPHQW DQG PDLQWHQREFW HR VW KVHH AP IRQ RAQDKKHF G-I
FRQWUROOHG E\ VLIQDOV |URPX®EW LRDF LORFEKEU HU AR B &

%LRORJ\ KWWSV GRL RUJ Vv

*LDQLQR 6 *ULGHU - 5 &UHVVANPOHURW&RBRWR *
DYDLODELOLW\ GHWHUPLQHQWQRHULLE J QHXRXQ DR EHIU
'"HYHORSAHWQW 6]iP R + KWWS@HYGRL RUJ

*OLFN % 7KH %XUVD RMLPE WL AL JIRKFIRNHHUGEQ K Q F H
*

*ROGVWHLQ $ 0 %UHZHU . & 'R3@BHYWY '1DJ\ %0

VLIJQDOLQJ LV QHFHVVDU\ LRR®Y @G DDQROHRY FRADRD \ |
HQWHULF QHUY®RXNKDOIWWPHYP RI 'HYHORSPHQW
KWWSV GRL RUJ M PRG

*ROGVWHLQ $ 0 +RIVWUD 5 0 :%XL@GL@V [ EUDLQ LOQ
'"HYHORSPWRM HROWHULF Q&QLYRDED O/ \ YIGHPW EF V
KWWSV GRL RUJ FJH

*ROGVWHLQ $ 0 7KDSDU 1IH *DRYUDUIRUBWQH 7&®WLQLFDO L
QHXURLQWHVWLQDO GLVHDVHBQ GDWKREWWMNLBRBRIQ WILD .



%LRORJI\W 6]iP R * $FDGHPLF 3UH

KWWSV GRL RUJ M \GELR

*RQHOOD - %RXYLHU 0 KOUWFTAHWYRXV FRQWWRO RI PF
DQG ODUJH LQWHVWLQRBNK\DIQRO B BIOID/MOHBHY SKEREWH UV

SK\VWUHY

*RVDLQ $ %ULQNPDQ $ 6V DVVRALDWWHKGRSHYUMEIVR F R O
2SLQLRQ LQ 3HGLDWULFV +
KWWSV GRL RUJ 023

*UDKDP + . O0ODLQD , *ROGVWHLQ SRVHVWIIJDO VPRRWK
UHTXLUHG IRU SDWWHUQLQRX\UKIDBOQRN $ QDFVEIRPU Y R XV V\\
KWWSV GRL RUJ MRD

+DPEXUJHU 9 +DPLOWRQ I«QRUPDO \SWIHIHIWVHNQRWKH GHYF
FKLFN HPEUNRHORSPHQWDO '"\QDPLFV %
KWWSV GRL RUJ $-3

+DUWPDQQ 7 1 %XUJHU 1- $ %XWREHNOS$ )XM&L&5 FKHPRI
UHFHSWRU DQG LQWHJULQ WL OQ CDOAKHVER @ DHUED AK-H P F
VPDOO FHOO OXQJ FDQRWERIBQHK FHOOV
KWWSV GRL RUJ VM RQF

+HDQXH 7 $ 6KHSKHUG , 7(QWAULGVQIBUYRXV VI\VWHP GF
DYLDQ DQG JHEUMYMR PRREHDNVDWQ% LRORB\ R +
$FDGHPLF 3UHVV ,QF KWWSV GRL RUJ M \GELR

+HDQXH 7 $ 3DFKQLV 9 V\VWKHORVBUHYHQRISINRAW DQG +L
GLVHDVH DGYDQFHV LQ JHQHBMWKUMQ &H Y WHHZRY FIHXQ R

GRL QUQ BHYD WHOPURY FLDW -XO

+HDUQ & - OXUSK\ 0 1HZIYBBG (7 'LIIHUHQWLDOO\ OF
WKH 1XPEHUV RI $YLDQ (QWH U(FWIHHXUFOLOH ZURGMR & H O C
'HYHORSPHQW.DW %LRORJ\

+HXFNHURWK 5 2 +LUVHBVYBWXQJ GDVHDB VWHFLHQFM D
PHGLFLQH WR LPSURDAVXBXWBRRHMZY *DVWURHQWI
+HSDWRORJ\ GRL QUJDVWUR

+HXVLQNYHOG / ( ODMXPGDPRWW *DR - O0XWEKHU3 O
+,0 6\QGURPH IURP 3DWKRJHQHYWBLUHGRRZAD GV DIHU KXQE



_RXUQDO RI &OLQLAWO ,PBNPRORJ\ + 6SULJIHU 1HZ <
KWWSV GRL RUJ i

+LOOD $ 0 %DHKU $ /HLELQUMMFKHU$SQGUHD@DAE &;&/
PHGLDWHG HQWUDSPHQW R ISDRRLW BDW RSKH. E QNHUYNHVU W
3URFHHGLQJV RI WKH 1DWLRQDO $HMDGHP\ RIGRELHQFHYV

SQDV

+LUVFKVSUXQJ + 6 W XKQVWROJK HLRAQL HOQIWE R WH R B UX Q G
GHV &RORQWGBWUE

+LV B8QWHUVXFKXQJHM *EHV & IUHE HOUNVKWHH $QIOIDEIH V
(QWZLFNHOXQJ GHV H4+KSJEBEHERAHD (L

+ROODQG 6 . +HVVOHU 5' %5DBBOGEALFRR®VRQHW - 5
SWLOL]DWLRQ RI SHULSKHULQ IDAQVU\6 LQ MPEHK QERIKCLMQARF
+LUVFKVSUXQJ ORGHDYH 3DWKRORJ\ +
KWWSV GRL RUJ PRGSDWKRO

+XJKHV & ( 1LEEV 5 - % KHPRN$QNKVGHOWRNBIBLU UHFH!
-RX U QD|OV 6]iP R + % YBERZHOWG 3 XE(
KWWSV GRL RUJ IHEV

+X\QK & 'LQJHPDQVH - OH\HU (X 6BKBBBM®ID/VH Q1L
SHOHYDQFH RI WKH &:&5 &:;&5 &LEFW L[QVSDW&RISKW HR C
FRQGLWLR®KDUPRFRORJLFDO.|WHVHDUF&FDGHPLF 3UHYV

KWWSV GRL RUJ M SKUV

+ZDQJ 6 .DSXU 5 3 $0OVDIQF MWK D QIGD3QWYRY RI +LU
'LVHBXMWJILFDO 3DWKRORJ\ &0GQLFV M SDWK

+\QHV 5 2 IDQGHU $ ' GKH\RRQGWDFW IDQBELWLHY LQ W
PLJUDWLRQV DQG WDUJHWLQJHRIO FHOOM DQG DII
KWWSV GRL RUJ 2

,YLQV 6 &KDSSHOO - O9HRIQD\ 0% UWBIXQMIKDO UD O DR KK 7
6FDPEOHU 3 - 7KH &:;&/ R &SLWLADGOIRUH LQ &F
$UWHU\ '"HYHORBPHQRSPHQWDO &HOO +

KWWSV GRL RUJ M GHYFHO



.DFREV /L - 7DQJ : /L & %EIRQI@MUF O Q@ SURILOLQJ F
OLQHDJH DQDO\VLV UHYHD WV WDRB R QWLQE XWDLFRID\O VORI X\
HQWHULF QHHMRNXVKWWWWP GRL RUJ H/LIH

-1QLJ 7KH (QWHULF 1 HHU)QRXIJI B8\DAWWIHFH $EWLIRQ RI W
1IHUYRXV 6\VWHP 1HXURERRP®EULBLUHRFHRHWD VWY 3UHV YV

KWWSV GRL RUJ

-LDQJ < /LX 0 WVDL *HHWKRQVODQG '&& 1Q WKH JXLGDQ

QHXUDO FUHVW GHULYHG MHXED S DLEPWHHER/G MY OIW R 6L% I RE

+ KWWSV GRL RUJ 6

.DHOEHUHU 0 0 %XFKDQDQ@WK/ %.OHLQ@RQWR\BDO 0 6KF
%RKYyUTXH] ' 9 $ IXW BRIDIQX\QUXHWOW FHQRRUN W
6FLHQFH KWWSV GRL RUJ VFLHQFH DDW

.DLVHU 3 3RK 7< 5RWKZHOO DQ$DH&6 6+XBRIOX & 3DRRIGFKL
ORUUHOO 6 :DWVRQ 0 %XPIRXIQDG- 5 .DXIPDOHQRPLI
DQDO\WLV RI FKLFNHQ F\WRRWQMNODRIG, G WHRRNUREYV
5HVHDUFK  GRL MLU

.DQJ < 1 )XQJ &  %HUJKHX\E LOQQBHODWLRQ DQG HQWHUL
GHYHORSPHQW $ VSDWLDO W IGMS RRIDBHYHIIR SFPRIACHF X C
&DPEULGJIHN 6]iP &RPSDQ\ RI %LRORJL
KWWSV GRL RUJ GHY

.DSXU 5 3 &RORQL]DWGRRWR E\WKDIF PO LBBHKIWQGHU
SUHFXUVRUV ([SHULPHQWDLODVRRBYR UW ¥RE EREATR O/0\W L
%LRORJ\ + KWWSV GRL RUJ GELR

.DSXU 5 3 3UDFWLF DRV SOWHRER KV B B EOIMHBN M HD V |
3HGLDWULF 6XUJHU\ KWWSV GRL RUJ M VHPSHGV)

.DSXU 5 3 +LVWRORJ\VHR L QV K HUMFXY S TMHDR 6 HM® U B
-RXUQDO RI 6XUJLFDO 3DWKRORJ\ GRL

3$6

.DVHPHLHU .XOHVD - & OF/HQQD@HWD BRPLQHHOFRUW )
&;&5 FRQWUROV YHQWUDO PLJNUNRRQRROQWPSRWKH!
1HXURVFLHQFH + KWWSV GRL RUJ, -1(8526



.HDVW - 5 9LVXDOL]DNHRLF DQ G KPP KXW K UV ZWRFL R Q
DQG SDUDV\PSDWKHWLF QHXWRQY BN ERRRILOIDHDW PD|

+

.HDVW - 5 SODVWLFLWD RIOCEBONQE DXXWNRQERPA B O L (
L QWHUQDWLRQDO 5HWLHZ RR &\WRORKWWSV GRL RUJ

.LUFKJHVVQHU $ / *HUVKRIWDORQ Rl WKHQBIQFUHDV E\ 1
*XW 7KH -RXUQDO RI 1HXURVFLHQFH

.OHLQ 56 5XELQ - % *LEVRK@YDUH]HHDDMD QAH] ; 6HJID
IXVWHU $ 6') DOSKD DQGXH B X DRKFHPRWRQLF KH
LQGXFHG SUROLIHUDWLR QHRIHEHREPEHHOM DY JUDQXOH FHC
.RPRUL 6 .DQDPDUX < 2KDVKL/ FOH ([FLW BRRRW RBDOWH U |
WKH 1HUYH RI 5HPDN RI WKHH -®ISIDFNHAGH 5-HREW R O R1 3K D

+

.RPRUL 6 ODWVXR . 2KDSRHQW EHIRUHYB@® DIWHU KDV
FKROLQHUJLF H[FLWDWRU\DL 9 QRNPWQ R Q YWIRU QANNR/H H R\E/
-RXUQDO RI 3KDWPDFRORJ\
.RPRUL 6 2KDVKL + F '8 RRP HWRKCDQADPAW N UR QW U RP QR
QRBKROLQHUJLF H[FLWDWRU\ Q Kbl YFHIL MARXWIQHD & PRR RMKKH F
$XWRQRPLF 1HUYRXV 6\WVWHP
.RUWH - )U|KOLFK 7 .RKQ 0 .PI\WUS\HOH 6% $UQROG*¢-DQDO\VL
WKH EXUVD Rl )DEULFLXV WRHPHHBORIEGBWY O RW HBLLIVALHFQ!
FKLFNHQ % FHO®UBMYHRPRERFHQWGRL SPLF
LRV 5 7XFNHU 5 3 +DOO WLFNVR@ & $ ( OHWKRG
LOQWURGXFLQJ PRUSKROLQRVHYE&®RSWKE&WIXQ FNQIIDP HP\E U
+ KWWSV GRL RUJ GYG\
.RYiFV 7 +DODV\ 9 3HWKE &yUE FV GH 6RQWD %DUEDUD
6WDYHO\ 5 *ROGVWHLQ $ VWVHQWRDO 5ROH R %03 6LJ
WKH $YLDQ &HFD LQ &RORUHFWBYDHORERIMIFN QBUMARQD (
-RXUQDO RI OROHFXODU 6FKMMWF3W GRL RUJ LMPV
.UXHSXQJD 1 +LNVSRRUV - 3 - BHQ++OUPRQ .BKOHUO 60RP
IDPHUV : + D 'HYHORSORBEWYRWHRWULQWRHL DE



LQWHVWLQHY RI KXRBEQQIHPERIRVSQDWRP\ +

KWWSV GRL RUJ MR D
.UXHSXQJD 1 +LNVSRRUV --03 ORPPHEQOVPDQ& & .|KOHU 6
IDPHUV : + E ([WULQVISHDYOQF RYDQRQ @ IWKKHO H \
KXPDQ HPEUARXUQDO RI $QDWRP\ =
KWWSV GRL RUJ MRD
XR % 5 (ULFNVRQ & $ IHUHQFSNILQQIHXGDRD FUHVW PR
&HOO $GKHVLRQ DIQ\G OLGUPWLRQ + 7D\GRU DQG )U
KWWSV GRL RUJ FDP
XR % 5 (ULFNVRQ & $ IHUEQFIHILRQO®XGDIO FUHVW F
&HOO $GKHVLRQ OLJUDWKR@SV GRL RUJ FDP
XUW] $ =LPPHU $ 6FKQ+VBEH@HUOIOWDQULQI * 7KH

H[SUHVVLRQ SDWWHUQ RI DDQRN\HDFLEGQEL B QE R G LSQUR BAHL
ZLWK QHXURQDO DQG JOYIDORSHPOIQWHYHORSPHQW

IDGGDFK $ &KQJ 6 + /DVUBBRSBEUR3WRJIDWIRNVRQ $ 6
&DVWDQHGD 0 $UWHPRY $ SPDWQRQYLDUDXEKHWDOHE Q& XQ
%RHLQJ 6 8OWDQLU 6 $GDPH\SMEUDQFXLEKIQRRGHO RI
GLIIHUHQWLDWLRQ XQGHUSLQIX QBRI WHQHN HODAMK BROH.@L F
&RPPXQLFDWLR@WSV GRL RUJ v

IDSDULGRX 0 6FKOLFNHQUMHHGHU 6FKXRADJ B /HQJ %OR
WKH &:;&5 &;&/ ,QWHUDFWLRQRRQEKEEWN QW% H& B DN WQ
%XUVD Rl )DROQWLKYVY LQ ,PPXGRORJ\ ILPPX

/H 'RXDULQ 1 0 7HLOOHW 0 Bl QHXUDKOHFRHM/MD WHRQV V
WKH GLJHVWLYH WUDFEWULROD YL P WRESKR ,Q

IHHQGHUV ( 6LHEHU : . JDFR@RQJMEMMUDMWHRQ E\
5X\VFK -RXQ@QDO RI 3HGLDWULPW XUSBHB\ YHEUXDU\

JHYLQ O /JHIW ULJKW DW\MHPHEWMRHDQG WKHHGREPHQW
% LRORW

JHZHOOLV 6 : .QDXW + GDQFHW\RZDFKH FHHKRNLQH 6')
JXLGHV GLIIHUHQW FHOO\6HWPR QELUM U BQ&H O® ADQ\GE RIQYWH
%LRORJ\|W 6]iP R i (OVHYLHU

KWWSV GRL RUJ M VHPFGE



/L ' . JLX = 4 :HL - J/LMXOQ< +X &RQGVULEXWLRQ RI H
SURJHQLWRU FHOOV WR QH,ROWDHWFQEDWURPMOL RRX WHXYQ H
OHGLFLIQWH 6]iP R . KWW SWVMP®RL RUJ

/L 0 = ODVXNR 6 7D U DAWL RS IDRLG L@ HRAULI@ W\SHV R
JDQJOLD D UHWURJUDGH W U DFV QX6 RIGY HRPKIQ-RIKLW R/GRR K
&\WRORJ\ =

/LDQJ 76 +DUWW -. /X 6 ODUWKXQBKUBMHQ 0 *DRORQLQJ P5:
GLVWULEXWLRQ DQG IXQFWLRRDOQWH SIMHYW LRR WRK HD 61
UHFHSWRU +,9 FRUHRKSQROY Rl &5HXNRF\WH % IGRRAR J\

MOE

JLHEHUDP , $JDOOLX ' 1DJPNWZIBO® 7TULFVRQ $ &[FO &
FKHPRNLQH VLIJQDOLQJ SDWWKZFDN FBH | RO HP\D MPKOHD L R Q WPLRDWZ
1HXURQ + KWWSV GRL RUJ M QHXURQ

JLX - 4LQ - )HQJ < %DRQ+ 4 =KRX 4AVWBKEXWLRQ RI Y
LQWHVWLQDO SHSWLGH DQG FOXE\FWIDFLRH L3 PLHOW HQWH Q
S5HPDN RI FRUEOIWQ\ 6 FLHQFH KWWSV GRL RUJ S

JLX - :DQJ : )HQJ < /L @ 4%DR +7KH&KWSDWKHWLF SRV

DQG VHQVRU\ LQQHUYDWLRQ Ri RWRGMNBEDWRIDQQXREKQ
FROQMXJDWHG KRUVHUDGRXKQ®HU R[ILGDDM RPNV X G\

KWWSV GRL RUJ M

IX 0 *URYH ( $ OLOOHUPBO -GHYHOBE®DHRW RI WKH K
GHQWDWH J\UXV LQ PLFH ODF NHF{SIWRE H&L & 5 Q JF\K HRA RW K
1DWLRQDO $FDGHP\ RI 6FLHQFHV  #86%
ZZZ SQDV RUJFJLGRL SQDV

/IXQDP & $ &DOELQGLE DMG RELERH & \GLNRH\DPRXQRUHI
LQWHVWLQDO QHUYH RI 5HPRX WRQ D/OKR | GARKHH \$ WWR QRPQ F
6\V W H|RV

0D 4 -RQHV ' %RUJKHVDQLZLDADYBZD6HID.QVELPRWR ~ 7
5 7 6SULQJHU 7 $ FPLSDULUH G\ WRBBKRSLY DQ

FHUHEHOODU QHXURQ PLJUDWLRPLIE®, REXT ROORW\6') GHI
ZZZ SQDV RUJ



OD 4 -RQHV 6SULQJHWPRISLQH S5HFKIS\®RU &:&5 ,V 5HT
WKH 5HWHQWLRQ RI % /LQHDRUWDQ@EWKID®D XNOKRF \WR B H3 U
OLFURHQYLUR®RBOWNY ,Q %HUOLQHU

ODMXPGDU 5 6L[W 0 3DUHPWD&LS$PV LQ WKEBE HVWDEO
PDLQWHQDQFH RI JUDGLHQWW L&RUUQIHG M i B WHILCR @ HLGQO
%LRORJ\|W 6]iP R + (OVHYLHU
KWWSV GRL RUJ M FHE

ODQVLNND $ 6DQGEHUJ 0 /DVVLBIDDU UDRLNPHHWIR| LPPXQF
OLJKW FKDLQ JHQHV LQ WKOIREKLBMHEG R REXVKHSHERU\RQ
J)DEULBUR¥HHGLQJV RI WKH 1DWLR®PO $FRGHPGRL 6FLH

SQDV

ODXUR\ % 'HPRQGLRQ ; %MWGDIK BZODYKWWS$& 0 7K
LQIHULRU K\SRJDVWULF SBIQG LED GIORHP RV L BRO® VGRIF/LIFRLL
SOH[XV DQG LWV DIIHUHQFHWXU BBEJLFDWLRQE BIRG SRIQ
$QDWRP\ + KWWSV GRL RUJ v

OFJUDWK . ( .RQLVNL $ ' ODOWBWDOLY -0FJDQQ(PEU\RQI
([SUHVVLRQ DQG )XQFWLRQ RI WMH SKHFPBMRIH &:85
'HYHORSPHQWDO %LRORJKWWS ZZZ LGHDOLEUDU\ FRP

OF*UHZ 0 - 6KHUPDQ $ (BOPUGLQKRROHOO+FR .LQJVPD
OLWURSKDQRXV . $ 6DQJURGXFWLRIQLRLHGWP®LQH V
FKLFNHQV XVLQJ OHQW®%2LUBESRYMPWRU W
KWWSV GRL RUJ VM HPERU

OF*UHZ 0 - 6KHUPDQ $ /DOOLFFOGFOLIIFDCBD$G *LOKRRC
OLWURSKDQRXV . $ &DPEUDV I+ :LOVRRF®OLVEIXQ DL
SURJHQLWRU FHOO SRSXODMLRRW LF@R PP M I MGD W RVD LEF
LGHOQMXMQORSPHQW + KWWSV GRL RUJ GHY

OF.HRZQ 6 - &KRZ & : <RXQHORGPHQW RHYWKH VXEPXFR
LQ WKH ODUJH LQWH/HOLG) D RG  WIKVHY PHR YouHY H DAFEIK

v

OHPLF ) .QRIODFK 9 ORUDUDRKD.& 6BDEBHOLRJ DHIDQMHLE 6X

3DFKQLV 9 ODUNOXQG 8 LIGDORYF BHIWQR QY PG L&D



1IHXURQDO B6XEW\SHV RI ORXVH D @&V WHPIVQ RO QYWUHIUR QR |
GRL M JDVWUR

OLOOHU 5 - %DQLVDGU * %EPRBWWIFKDLAOWD I Q@ WKH UH.

VWHP FHOO PLJUDW L-R® WDJDE0 GH YIHXRIRRI? @ WQ R ORR L
M MQHXURLP

OLOVWHLQ & 7KH K\EULGRFOVURIY RDXIWL BBV IDQURK &¢
%LRHVVD\V &

ORQIRUWH OXQR] + *RQJDOHV *RMHIGLQJISREODQG ;QFUHD
VXEPXFRVDO QHUYH WUXQNUSROLBHY HTY D OHIEQ RE MRHFRW
VXFWLRQ ELRSVLHV DQG VHVBHR@QIO$OGHE K HEWHKRRXY /IDE -

OHG *

ORQWDOYD / &KHQJ / 6 .DEXWUBEL/ DQJAHUNOX&QG . 3DN
GH %ODDXZ , %RQQDUG $UVFRWIDLOQAD W XWHDSAHY LHZV
'LVHDVH 3ULPKWWSY GRL RUJ \' 'V

OXUGDPRRWKRR ' 6XQ = SERROP\$DOGLEBIHBOLIQH & 9H
4XHVDGD , (UQH : 1DVFLPERQWRHO *0|BDHK®DLQ@ 0&DUD

9HEHU 5 'XPRUWLHU + <XBR@VWDRELGZRRGHQG *
7HQDVFLQ(& LPPRELOL]HV LBUWRXNKDWEQJ FURPBWK R 6 IWH

FDQFHU SURJUB%YLRQOROHFXODU OHGLFLQH
KWWSV GRL RUJ HPPP
0X]XPGDU 0 7TDVLF % OL\DRRFKL . /IL$ ODOREDO GRXI

IOXRUHVFHQW &UH UHSRUWHGRRXVH *GIYXUHVLV

0ZL]JHUZD 2 'DV 3 1DJ\ 10DEMEDUHLDQ*ROGVWHLQ $ O
*GQIl LV PLWRJHQLF QHXUR W URS KLFW B QIGF F&HIPRDOV WWH
HPEU\RQLF FROHRQRSPHQWDO  '"\QDPLFV %
KWWSV GRL RUJ GYG\

1DJDVDZD 7 7DFKLEDQD . .LVMKQRR® RKHPRNL@HQIN6) 6') |
LWV UHFHSWRU &;&5 WKHLU IRQRERREV LIVQDEHEY H ORLSPI
BHPLQDUV LQ ,PPXQRORGRL VPLP

1DJDVDZD 7 +LURWD 6 7DFKLENQRD. 67DNWRRNXNDD1 < 1kR¥KI
.LNXWDQL + .LVKLPRWR 7 O\PSKRSRWMVRIVYD DIEODR Q H



P\HORSRLHVLVY LQ PLFH ODFNLQJ WKH 1OWXBFHKHPRN|

GRL D

1DJ\ 1 20iK , 9HUYHOGH //BWUXFW&KMHSRIHMKH DYLDQ O\
(GLWRU V  .DVSHUV % 6FKIMWYHOIGH*|EH®YLIDQ ,PPXQ
7KLUG (GBWRBBPLF IDHWWY 6% 1
KWWSV GRL RUJ %

1DJ\ 1 %yGL |, 20iK , LWEF BMDDY GIKPRRW\SH DQG
O\PSKRLG RIYIDMR'SPHQWDO DQG &RPSDUDWLYH ,PPX
KWWSV GRL RUJ - &,

1DJ\ 1 %DUDG & *UDKDP/ +)HMRAMDMD 15 &RBGYWHLQ $ O
6RQLF KHGJHKRJ FRQWUROV H@RSHPUHLFW QENU BRXWW M QN
H[WUDFHOONDIBDORSIPWQW = KWWSV GRL RUJ GH

1DJ\ 1 %DUDG & +RWWD (5 'RUKDYH 6*ROGHMHURY) $ O
&ROODJHQ DQG DJULQ DUH WHPONWWR B\HRRXHMD C
PLFURHQYLURQPHQW DQG UHJXOHDQWHH WLKEH IQUH UPYLR XD WM
GHYHORBRHQWSPHQW &DPEKW®WEY GRL RUJ GHY

1DJ\ 1 %UHZHU . & O0ZLJHWZD 2 *BBGYMAHSEQH[XV FRQ
JDQJOLRQ FHOOV WR WKH RL € 8B XOWR SO\ ML ' QIIP/LRRXN
+ KWWSV GRL RUJ GYG\

1DJ\ 1 %XUQV $ - *ROGPRXQRSKHQRW\SLF FKDUDFWF
HQWHULF QHXUDO FUHVW FRORV HFIIRIS FHYW D@ S L@D PR

+ KWWSV GRL RUJ GYG\

1DJ\ 1 *ROGVWHLQ $ 0 UHJIXO DQVGRMEKHIOLMO FUHVW FHC

GLIIHUHQWLDWLRQ LQ WK HHRLHGUXR\S PIIQQWHDIQ F%Q R O RR X
+ KWWSV GRL RUJ M \GELR

1DJ\ 1 *ROGVWHLQ $ 0 HORPLFQWHDQWISDDMWR $ QRY
VWXG\LQJ HQWHULF QHU&R®WV \D\F & H P V&/KHHDHRVG-PIHUGAW
KWWSV GRL RUJ Vv

1DJ\ 1 *ROGVWHLQ $ 0 V V\V\@MMHGHYRQBRSRNQW $ F
MRXUQH\ IURP QH X UTHP MWQMEHVW.R RRIORQD Q® 'HWHORSPHC

R + (OVHYLHU /WG KWWSWBE GRL RUJ M VHPF



1DJ\ 1 .RYDFV 7 6WDYHO\$ 5 6]RF®DY\ SRVBWRV 5 *UDKD
*ROGVWHLQ $ 0 $Y L D@HFIHRALD KDL QG L XVE LHEW BV DFE Q |
GHYHORHFHQWSPHQW &DPEWMONEY GRL RUJ GHY

1DJ\ 1 O0DJ\DU $ 20iK , FORGD@RFAWLERER LGHQWLI
HPEU\RQLF P\RJHQLF FHOOV DOYHODGRPW D/PR R WKU PR R

+ KWWSV GRL RUJ Vv

1DJ\ 1 ODJ\DU $ 7yWK O02UL2aDQKR| WKH EXUVDO VHFUHWF
$QDWRP\ DQG (PEU\R@RJ\KWWSV GRL RUJ Vv

1DJ\ 1 O0ZL]HUZD 2 <DQLYHWW&DIDRHP® UFNBLBU HLQVWH
*ROGVWHLQ $ 0 (Q G RWXHIDALDRQFBQG \5 SR 8 PRWID W
QHXUDO FUHVW FHOOV YHORISPWMBOWDRQ %L ROMROLQJ
KWWSV GRL RUJ M \GELR

1IDNDPXUD + )XQDKDVKL -RQ 3DVWHBWHRHERUDWORG |
'HYHORSPHQW *URZWK DQGW 'LITHUHQPNLDWRRQ =
KWWSV GRL RUJ GJG

1LEEV 5 - % *UDKDP * -XODWLRRPEQHBHWANSLFDO FKHPRN
,Q IDWXUH 5HYLHZV ,PRXQRORSYJiP R +
KWWSV GRL RUJ QUL

1ILHVOHU % .XHUWHQ 6. "HPLU , '"(VRWBEKUMWRI WKH HQW!
VI\VWHP 2 D KROLVWXBH BHXLHZV *DVWURHQWMURORJ\ DQ
6]iP R + 1IDWXUH 5HUHDUFK WKWWSV GRL R

1LVKLGD 6 <RVKL]DNL + <DMRINDZD .XZDKDRKQR? 0
&ROODJHQ 9, VXSSUHVVHV |LEWRQHGFEWLLHVYGEKABG RQW
GRZQUHJXODWLRQ RI [|RPOLR AXGIRH ¥ DRQ DRER Wi RGW\V LFL
&RPPXQLFDWLRQVW KWWSV GRL RUJ M EEUF

1LVKL\DPD & 8HVDND 7 ODDDIMWDZD<RQHMZUDHKEQ ' )
+ 0 (QRPRWR + 7U D @V FRHHWIQ WHOOF QM XUWK |
VRXUFH RI WKH FROR QL FLBIY WHH LLFH XQUHRIWARHQ W HV W H P
KWWSV GRL RUJ QQ

1LX ; /LX / :DQJ 7 &KXDQ*X <X 4DQX / 0DSSLQJ

([WULQVLF ,QQHUYDWLRQ RIL® KWK HDYRWVROQEEDOR'RQ D O
1HXURVFLHQFH + KWWSV GRL RUJ -1(85268&,



1ROl 3 /HV QHUIV HLWQURQHLO X AW 8 B XO BHIWKHV@W 5HP
3K\WLRO +

1RZDN 60LZLQVND 3 6HJXUD/ 7 , UDKHHOPK$ B NHEHF KR UL R
PHPEUDQH PRGHO LQ ELRORJ\L PHERFLRIHH QMGELELRHQJIL
6]iP R + _.OXZHU $FDGMPLVF 3XEORWKHUV KW

2EHUOLQ ( $PDUD $ %DFKHOHULIH HUBGNQD GHIOVGHGRYV )
+HDUG -0 &ODUN /HZLV , /HIOHROLQRHWVRRNY O %% D
7KH &:& FKHPRNLQH 6') LV WKH MQJ6 GE HR B QW8 V5L IXI F \
FHOO OLQH DGDWWBIG +,9 +

2GDQL 1 ,WR . IDNDPXWRUDWLRQ DVOBEWLURSLHQW PF
WUDQVHYHORSPHQW *URZWK DQ\G 'LIIG]UMQWR DW R Q
KWWSV GRL RUJ M ; [

20iK , 1DJ\ 1 5HW URUASRIF WX BQDW R X3GLFWFRR® DQG U
DYLDQ GHQGULWLF FHOONO B®PMWQWDRG SERPISQWDWLYH

GRL M GFL

20DK , *OLFN % ' HEXGUM.DOL F RFOHIDLGFD M) DMKG JHUPLQ

FKLENHQYV FDHFDO WRQVLO W BDKH/ \$ QM \WR @ WADO ESHF |
+ GRL DU

20HVQLFN\ .LOOLDQ ( & %WLWNKRO] ' $ $ WRIOWH QRU FKH
VLIJQDOLQJ LQ QHXUDO FUHD WAL BB OGH P DHRB® BIRE\QDNIEO F
%LRORJ\ + KWWSV GRL RUJ M \GELR

2ULPR $ *XSWD 3 % 6JURGHGRY 3SUHMODRQRDBHEZ 1DHHP
9 - S5LFKDUGVRQ $ / ‘HLOWKHRBRPD® BLEUREODVWYV ¢
LQYDVLYH KXPDQ EUHDVW FDUWKQR®G VD QU RPRIDH WWX/P
HOHYDWHG 6') &;&/ CHPWHWLRQ +
KWWSV GRL RUJ M FHOO

gGHPLV 9 /DPS ( 3H]JHVKNIOOLQURHSSVHWVF&KREK 3 /LWW
(QJHOH - OLFH GHILF UHHPM SVQRW K&H &K HIR NE QW L f
OLPE LQQHUYDWLR®RDEBXP\RUHOQHY IBVHOOXODU+1HXURVF

KWWSV GRL RUJ M PFQ



3HOOHWLHU $ - : YDQ GHU /@OUD®L/ 0 $+LDIGERIVMERR ' $
3 ( 7TRUEHWW % ( 6DORPRWDWERQ RI BKHPRNLQH
ILEURQHFWLQ PHGLDWHY GhORRWHG PLJUDWLRQ RI 7 FH
3HUULV 5 3HULVVLQRWI®VHU3HUUIRYIHOURQOEBG U LI
,QKLELWRU\ HITHFWV RO 3*H4WUBD &A@ MDQA® @*QHX U
PLIJUDWGRE-RXUQDO = ZZZ IDVHEM RUJ

3HWLW , -LQ 5DILL 6&5 VLJDKHDBQJ KDWKZD\ D PRO!
PRGXODWLQJ QHR7DEQIRIHQKVLYPPXQRORJX
KWWSV GRL RUJ M LW

3RPHUDQ] + ' 5RWKPDQ 7 3 &RONRKQR®WLRQ RI WKH SR\

ERZHO E\ FHOOV GHULYHG |URP FYK M VD FUQD R HXHIDMD FAL
DQ LQWHUFDODWLQJ SURBHIQ®R PLYKSRSFBYWRQ GHILFL

3RPHUDQ] + *HUVKRQ ' Rl WKERXYRDOQ]PWQRRIXW E\ &HC
IURP WKH 6DFUD O HYHQUPIP B QMAMMWY %Q ROR J\

3RXUTXLp 2 7KH FKLFN BPRPULR $RPHI/GUADH\RLV V
OHFKDQLVPV Rl 'HYHORSPHQWI]iP R +
KWWSV GRL RUJ M PRG

5DR 0 *HUVKRQ 0 \(Q\M A WEAHFYRIIDRBRXDW ZKDW FR
JR ZURQIUDWQUH 5HYLHZV .JWXURVELPF QF R + 1DWX!I
3XEOLVKLQJ *URXS KWWSV GRL RUJ Vv

5DWFOLIIH ( O OROHFKB DH[ VBIHYHOARSPHQWR BY MQ QH L
JDVWURLQWHVW I$SXBMR QRMUFD FWIHXURVELHQF Ht
KWWSV GRL RUJ M DXWQHX

5DWFOLIIH O- 7KH RQWRHK B QV DL@GWAGR FPFQUIRRRIDE UL F
7RGD\ + GRL

5D] ( 3ULPRUGLDO JHUWHF HHOE OBl V K OSRESAHSIIFAWT. Y H
SHYLHZV *HQMWLBVIP R + KWWSQUJGRL RUJ

5HDG /5 &XPEHUEDWFK -$ 9%XKU LO06 %HQG DSIDRGLEQJI 6BOQC
FKDUDFWHUL]DWLRQ RI FKERMARHDY MO R &P D QWDHI® O &RFASDMU
,PPXQRORJ¥ GRL M GFL



5HEROGL $ $UQRQ 7, 5RGGD /%&SWWWDHL OLW $ 6KHSSDBGXF
UHTXLUHV % FHOO LQWH UDFM\LLRFQ FAHLONK/ \LXGERE B WIIVOS D \
DDI GRL VFLHQFH DDI
SHKLPL 5 .KDOLGD 1 <XQX3XRSRIDR )* OR%WRWIRDG 6DEHUL
6WURPDO GHULYHG IDFWRU 6HHPUOH[BKHAMYLEBRY IBXRS
,QWHUQDWLRQDO -RXUQDO RI 'HYHORSBHQWDO
KWWSV GRL RUJ LMGE uu
SHKLPL 5 .KDOLGD 1 <XVXF ) ®WRDRGDEDEXRSER MR $
UROH RI &;&5 DQG 6') GXULQ@XN EDHD SWHRBKER RPDRQWDO
'"\QDPLFV + KWWSV GRL RUJ GYG\
5HPDN 5 8HEHU HLQ VHOEVW LQGLJHV 'DUPQHUYHQV\VWHF
S5LJIKHWWL $ *LXOLHWWL Q@WLADEDRRYQRLSPWRFEKLSALYD
&:&/ DQG ,WV ,VRIRUPV 'LIIHUHRMUEBROED A R I3DQFRIGIP.
GRL
5H]JRXJ ) 6HHODQ 5 6 JQKDWWOFKHUMKHOB 3tWIBIR 0
&KHPRNLQH PHGLDWHG PLJUDVOL R QHREVRARMEIQIH SKDOLF
+ KWWSV GRL RUJ M F\WR
SRFKD 0 6LQJK 1 $KVDQLQFHAWLULIHU $HXWBDO FUHVW G
LQVLIJKWYV IURP VHKHH DHREBPHIQ WID.QVD\QDPBEFRY R
-RKQ :LOH\ DQG 6RQV ,QF K®AWSV GRL RUJ GY
5RVHQNLOGH 0 0 *HUODFKNHWOMDNREVHWQLGJIEHU * - E
OROHFXODU PHFKDQLVP RLO®OWKHD&WDIBBEMSW
7UDQVIHU RI ELQGLQJ VLWRIXWQD/OKRI & &R ORHEFABS®/ REHP |
+ KWWSV GRL RUJ MEF 0
SRWKVWHLQ 0 %KDWWDFKDU\D 7KH PIRRRHAVX @RVVWED ULV R C
D[LDO LGHYMORMPHQWDO B8RRI\ 6XSSO 6 6 G
M \GELR
5|WKOLVEHUJHU 5 $XURUHJ 9+ 9ORHHPNAD GBQ % D XKDWDWB Q Q
'MRQRY 9 7KH DQDWR K\ KR VORMWWP DD IS QAKX LD W
NQRZ IRU QHUYH VSROLQIFDOXUSQD\WRP\+
KWWSV GRL RUJ FD



6DFKSDW]LGLY $ %HQWR®Q® + OD@ILHVGRQ-$3 'RKOPDQ
IROLV ( L GHQWLILFDOVEHR QJRQ D\ODYRRWIRDES FSIH S W
%LRORJLFDO &KHPLYWUKWWSV GRL RUJ MEF 0

6DWR < .DVDL 7 1DNDJDZDH 67 7DIDEWDPL :DWDIQBNBKDYV

6WDEOH LQWHJUDWLRRQDRIGHERHFGWLWR.SRRULDON H B W

FKLENHQ HPEMYRNMORSPHQWDO %LRORJ\ %
KWWSV GRL RUJ M \GELR
6FKHPDQQ O 'LOOLDPV / WURLQRHNVWR@Q RO HRWLOLW\

%UDLQ T 7KH (QWHULFRXHIDDROX\R 6 BVMEHPWULF *DVWURE
1XWUKWMRS) MRXUQDOV O0ZZ FRP MSJQ

6FKQHLGHU 6 :ULJKW & 0 + B A NSHARWHG 5ROHV IRU Wi
%UDLQ (QWHULF 1HUYRXV 6\VO/RZPHDV) 8QRPWERQSHYX 8D W
RI 3K\WLRORJ\ t KWWSV GRL RUJRO DQQXUHY

6HDPDQ & $QGHUVRQ 5 (PHU\ % /RRIR®RISPWLRQORI WKH
JXLGDQFH UHFHSWRU '&& L® WK GIYWHORIL QH SHRIX ¢
OHFKDQLVPV Rl '"HYHORSPHQWZZZ HOVHYLHU FRP ORFDW!I

6FKHXHUHU / 0 5DDE 0 ORE LIGHMDRWYIDRANGHIV BOH[XV K\
LQIHUPRWHRSDWKLVFKBROXHPGEIL]LQ ,VVXH 3DJHV
KWWSV GRL RUJ 6

6HIJXHOOD / *XOEUDQVHQLDP®O ELRORJQWRWHEBHOOXODU
LQ JDVWURLQWH\DMWDQIHOSEYVHBVHDMWURHQWWURORJ\ L

6]iP R + IDWXUH BH\RUDUFK KWWSV G

6HUEHG]LMD * 1 %XUJDQQOHUUDDNUH UG 0 %UR.WDO G\
GHPRQVWUDWHY D VDFUD® RQH XWQDAOHEBW A QM B RRX\WU V EVWMH
PRXVH HPEUWMWORSAHWQW

6HUJL & +LUVFKVSUX®DYJIRWHW IDRGH S B KRR RUIEBD O (
RFFDVLRQ RI WKH WK DQQRVFHKVY DX RIMOG HHEDNWD@DOEO + L
Rl &0OLQLFDO 3HGLDAMWUABY GRL RUJ ZMFS Y L

6HUUD $ *|UJHQV + S$OKDMIBIG*. SEKDFMBUWN M . :
RI 5(7 =(% ('1 DQG *'1) *HQRPLFLG&H D U3LD/QLIHEGW § WAL \



+LUVFKVSUXQJ 'LVHDVH XV LEOGHRO \& UK E H [PPEIDOVL RIDWG.
RI +XPDQ *HQHWLEVKWWSYV GRL RUJ M [
6KHOODUG $ OD\RU 5 Q HXUHIPOR W D HBAFEBQUDIURIALICR @ H O
'"HYHORSPHQWDO % LRRIR J\ M VHPFGE
6KHSKHUG , 7 5DSHU - @HPDSKR&RQOD,SYVDQSHSHOOHQV
*DQJOLRQ RI 5HPDMYHROFRHQWDO %LROR4Y)\
KWWS ZZZ LGHDOLEUDU\ FRP
6KLKDQ O + 1RYR 6 * /HJDUFKOPQED® 6 .:DQ $ VLPS
PHWKRG IRU TXDQWLWDWLQJ % RRFRHAPOVVOXR D B GF PbQ R/S
5HSRUWYV GRL M EEUHS
6LHNPDQQ $ ) 6WDQGOH\ B 6R$DUWADZVRQ :ROI
&KHPRNLQH VLIJQDOLQJ JXL&H VLW RIPECHREBW FDEEQY HQ)
'HYHORSPHQW * KWWSV GRL RUJ JDG
6LYRUL 0 'HPSVH\ % &KHWWRKKGE 0%RLRNPROH®X %D XOL
/IDPHLUDV 6 &RXOSLHU ) 'HEOHDXWBEH ZBUSEKWHUY )+
7KH SHOYLF RUJDQV UHFHLYH WROGDUDI/\PSDERHWLF L
H/LIH
6RUHW 5 OHQQHWUH\ 0 %HUHBMQRQVW )0 'DUKKQGHY )
6LOYHUVLGHV ' : 3LOR®,AGHSHQ G HRW BIDMWIQRIHQLF
IRU +LUVFKVSUXRXYQOELWHD&GILQLFDO ,QYHVWLIDWLRQ
KWWSV GRL RUJ - &,
BRXWKZHOO % 5 6 W DR BO B W LLGDW\M i WHIEERMAD 9GHT & 0\ R
'LVFRY ORO &HOO (YRO %CGRQ DU D
6SHQFHU 1 - +X o+ (Q W HRULL\FWQUHDUDARGOYF VALVRAGH PQ HAHU
DQG JDVWURLQWHMWX QB G HFRWEZYLABDYWYRHQWMURORJ\ I
6]iP R + 1IDWXUH BH\WRHDUFK KWWSV G
6SLQRVD 3 & /XNHU . ( URNRAU-*-" ILGEH &;&/ &;&5
VLIJQDOLQJ D[LV LVRIRUPV PRW FH®LD}D DK\ WKPSR \ILO\G
JUDGLHQWA/R&2WLVVXKWWSVY GRL RUJ MRXUQDO S
6ULQLYDVDQ $ 7RK < & HQW VAXRP @ HOX EHRWHG QHXL
WLVVXH UHJHQHUDWLR Q) DRXEBWGE HWHDNVG! PARRAGHHFOAMDIU ,1TH X U
JURQWLHUV OHGLD 6 $ RWRGY GRL RUJ |



BWHEOHU - 6SLHOHU ' 60DQFKHYWHUORO\QRWMRFDUX 9
9 :\OLH & .HVVHO 0 5MELHO JHUP3BHPRUPLJUDWLRQ
DQG PRXVH HPEU\R 7KH UROH &I WHKWHOKRPRNQW B G '% L RC

+ KWWSV GRL RUJ M \GELR
BWHUQ & ° 7KH FKLFNQMP BDQR |IXI\DMM BYHVIPRGHC
GHYHORSPHQWDHFEDRORBY RQ 'HWHORSPHIPW R +
KWWSV GRL RUJ M PRG
BWROOHU - = (SVWHLQ XUBO FBHPRQUGVDEQQRHOO T
'"HYHORSPHQWDQ|W%LRORGBYViP R + (OVHYLHU
KWWSV GRL RUJ M VHPFGE
6X]XNL 0 2KPRUL < 'DWD@PEF 1HUYRXV$EW RGP 3URMH

QHXURQV LQ WKH LQWHVWLGFNG® QQ HQ WHRRW ISEH®D RD WRK WV
$XWRQRPLF 1HUMRXV 6\VWHP
6]DEy $ 6]DEy 6 OD\RU 5V RI 1HXHEXD @ USIRQX DIOJUD W L
5HYLHZ RI *HQHWLRWWSY GRL RUJ DQQXUHY JHQF
7DFKLEDQD . +LURWD 6 .DRIDEDWDWBRWOLGD 4+WDPXUD
ODWVXVKLPD . <RVKLGD 1 WR.VKLNOZIDV®ZDLYKLPR 7
FKHPRNLQH UHFHSWRU &;&5 ]DW IHRAY HRQ WVIKIHO J RN VIR XN
1DWXUH +
7DNDEDWDNH < 6XJL\DPD 7 7 .RKDURDYD ODWMXYDND $ 1L
< +DPDQR 7 O0ODWVXL , .D¥D\IZDL 7,PHRNXJLL + VI
7KH &:;&/ 6') &;&5 D[LWRUVWH\H BEBWHDEASPHQW |
YDVFXOBRWMQBO Rl WKH $PHULFDQ 6RFLHWA RI 1HSKU
KWWSV GRL RUJ $61
7DQDND ' + OLNDPL 6 1DJDVDDNDMLEPDD]DNIOXUDNDPL )
&;&5 LV UHTXLUHG IRU SURSWWUHEXRQBQ BOQ ERWMPLLRDI
FDOUHWLQLQ DQG QHXURSHIWWHEQHERERDOYEQ U \WH
+ KWWSV GRL RUJ FHUFRU EKT
7DQDND + .LQXWDQL 0 $JDWDW® 7DNDVKEPWK{LQGLQJ
VSLQDO WUDFW IRUPDWLRQ L@DGYKHGFIELFMSTHLIHY ¥&
PRQRFOR QD OHY®\W RERE IQHAY



7DQJ : /L < /L $ % URKMRI@DO OQDO\WLY DQG G\QDPLF L
PXOWLSRWHQF\ RI LQGLYLGXDEUDDQ OXVX IDOOKWHKNDVX G E
FDUGLDF DQG HQWHDWKUH IDWERPPXQLFDWLRQV
KWWSV GRL RUJ Vv

7DVKLUR . 7DGD + +HLONHU+R@®RWR]X 0 10INROR YHTXHQ
FORQLQJ VWUDWHJI\ IRU VHFUHMHD GH REFHRIAEID\Q G\

GRL VFLHQFH

7HLOOHW 0 $ (Y RO X WQ RRQUBIOWHKIH DW PLER WIKFHU D® L D Q
DQG GLIIHUHQWLDWLRQ RI WBN ¥XILIHRE) DY/ H G VOHHWW S
FKLFN FK LIPOKHDMH 5RX[TV $UFKLYHV RI '"HYHORSPHQWDO
KWWSV GRL RUJ %)

7HNHQDND $ .DZDGD 0 OXUDWOWPLPRWRLVDVXYMNM&VDZD 0
,QWHULQGLYLGXDO YDU L DXWIR® JOR GQ VRQ IEEDOMLR IQQRW Ki
VHPL TXDQWLWDWLYH DQG LPFKXQRKQVWRHFWKYP MIDOU MW
VXUJHKKWRSHDQ 8URORK\ KWWSV GRL RUJ M HXUXLU

7KDNDU ' 'DORQQHDX ) DERELRUL@IRWXUMRUWDWOELJHV
&RFKH *XHUHQWH / 3LFDUW & %LQGEERWRU WKH3 FKHP
&;&/ . WR LWV QDWXUDO H[WUDFHNXOXDWH RQMEQH\D P\R
DGKHVLRQ DQG IDFLOLWD®WIHRPDWHODDOWRWLOLW\
KWWSV GRL RUJ M ELRPDWHULDOV

7KHYHQHDX ( ODUFKDQW / ORHMHSSNPD 63DHXOROQ\0 0 0D

&ROOHFWLYH &KHPRWD[LVQ GHJWLU&NO C& R Q@RDI-U
'HYHORSPHQWDO £HOKONWSV GRL RUJ M GHYFHO
7KRPDV 6 7KRPDV 0 :LQPNHU BSHHWDEDUE&W OXQQLFK $
6 O9HNHPDQV 0 (WFKHYHUYHXURO FUHVAMXEBIQOV GLVS
DQG SKHQRW\SLF KD OXPDQNV/RRIHFW®E B UF HD@YW L F V
KWWSV GRL RUJ KPJ GGQ

7LFNOH & 7KH FRQW UIRED®RM L RAQR RV KEHK DENGHHRU N VDD G L G
OLPE GHYHORSHKDIMVPY RI 'HMHORSBHEW R +
KWWSV GRL RUJ M PRG

7JLPPHUPDQV - 3 +HQV - SIXWLID B WXE@ XFRXV SOH[XV $
QHUYH QHWZRUN LQYROYHGM G8 BR RHYV H FUHWW ¥ H DLQGV A



PDPPDOV DQG KEXQFDDMDR/P L F D O SHFRUG =

KWWSV GRL RUJ $,°$5 1| &2 $
7RELQ & ( %HQMDPLQ - 3QG VXUFQBWMRRIHADOXG\ RI 'H
IDVBXMJHU\ *\QHFRORJ\ 2EVWHWULFV
7UDLQRU 3 $ 6SHFLILFDMA RRURD @i R QDIDQ BU PV D W
HPEU\R&HPRQDUV LQ &HOO DQG 'HWHORSHHQWIRO %EROF
(OVHYLHU /WG KWWSVE GRL RUJ M VHPFG

8FKLNDZD 0 7DNHPRWR 7 .BPPDFKL (KLFLHR@QWRIGHQWLILF
UHJXODWRU\ VHTXHQFHV LQ WHKUH XX IFR\PHEQ QDG RR® E\ |
HOHFWURSRUDWLRQ DQ® HFKIRPLH FR ARI D'bIMHROR S AHQ W
6]iP R + KWWSV G&L RUJ M PR

8HVDND 7 1DJDVKLPDGD 0 1HXQRPRPWRSIHIHUHQWLDWLRQ
OLQHDJH XQGHUOLHV SRVWE@DWD Q@ HLHNRIRK BIQBW HR| L Q

1IHXURVFLHQFH + KWWSV GRL RUJ -1(8526&,
9HLJD )HUQDQGHV + &ROHVOOLDRVWHUIDWDUB®BQ ' 9
3DFKQLV 9 .LRXVVLV ' UHFHSVRRUGH7NLQ DVMH\ UHJ
3H\HU TV 3DWFK RUJDMWIHEHVLV +
KWWSV GRL RUJ QDWXUH
:DOODFH $ 6 %XUQV $ -RI WKH' HNHDHRBIPAHH QWU YR XV V)
PXVFOH DQG LQWHUVWLWL DO VRVHORLQ RHSDM QO Q GV WK KW
5SHVHDUFK & KWWSV GRL RUJ Vv
'DQJ : &KDQ $ . . 6KDP 0 &KDWQXUQ¥ $ D $QDO\VLV F
VDFUDO QHXUDO FUHVW FMWOIQRRHUA B LE B WNLIR)QV WR VI KIHP
HPEU\RVWURHQWHURGRNSY GRL RUJ M JDVWUR
:DQJ < /L * B6WDQFR $ /RQBRWWHUBDZWRUGOHDVXUH 6
7 5XEHQVWHLQ - / 5 E +®%5 'DQELRAFS )XQFWL
5HIXODWLQJ ,QWHUQHXURXURQLJUDWLRQ
KWWSV GRL RUJ M QHXURQ

':DQLJDVHNDUD < .HSSHU 0 (,PPXORKWVWRFKHPLFDO FKDU
Rl SHOYLF DXWRQRPLF &BQOOLQPGLOLVURH PHY¥HDUFK
KWWSV GRL RUJ \Y,



'DUQHU 1 6]HQEHUJ $ % X,0Q8M /2y, &$/ 527+ Q)
")) (5(17 /<03+2," 25*$16 ,1 7+( &+ EXUIWUDOLDQ -RXUQD
([SHULPHQWDO  %LRORJ\ DQG OHGLFDQ&@ 6FLHQF
KWWSV GRL RUJ LFE

'HLQVWHLQ 3' O0DJH 5 * $QGHKUH PG SBQ@GL[ IXQFWLRQ
PDPPDOLDQ EXUVDO HTXLYDOW®GYDQFWK H @ H ¥SHOLRPLH]
OHGLFLQH DQG %LRO®RRL B

'HVNDPS * S5HLFKDUGW / W ELRORMLGHW@FBFWKYLW\ RI 1*
WKURXJK D QRYHO VXEFODYMXURQ JK DIILQLW\ UHFHSWF

'KLWPDQ 0 & 1JX\HQ ( + $%BO®HOEHU7MQQHWQJIOH ( &
JRVV Rl &:;&5 &;&/ VLJQDOLQJ FDXNHWFLWREROWRPEQIW RU
GHYHORSPHQW RI PRWRU WWQHNMOYE VW WRWEX®RBRWRD
DQG 9LVXDO 6FLHQFH KWWSV GRL RUJ LRYV

eUWK 5 %DMHWWR $ +DUWRRIR -7. %DUELEHULPRGXODW
&;&5 DQG &;&5 DFWLYLW\ LQ KXP.INY FHRED DMVERPIDJ X ¢
WKH WXPRU PLFURRQWLHRIYPHQW&HOOXODUGRHXURVF]

IQFHO

X + /LQ 6 =KRX = /L ' =KPRQJ ;:DEJ & 4LD@ - /L ;
'HL & &KHQ . <RVKLPXUD 3 -=DQJ -1HZ MXQQWLF D
HSLJHQHWLF LQVLJKWYV LQVOR WHWW KEHFRRYBHLHWYWHE L
WRZDUG SUHFLWIHOD PREWLFLQROHFXODU ,PPXGRDRJ\

\Y [

<DQDJDZD < ,ZDEXFKL . 2QRPN RI VW UR@PDQFH®E @ H UL
DOSKD LQGXFHG FKHPRWD[LVWRW RF\W& R XE\Oli ESLRR/Q MHA.
ODPLQLQ,POXRAFBRI\ +

<DK\D , %| LQJ 0 %UDQG &RSBHRWR % ORURRZQVR GLVW
EHWZHHQ GLIIHUHQW FHOO CHWHXYHQNRRPEQRQIFRPRBQ
LQ/LWX K\EULGL]DWLRQ DQG LPPX®RVWEDEROGLSRVLYLDN
PHVRGHUPDO DQG QH XUDYWRFHWMWP IGHVULY BG G BRO0D %LF

GRL Vv



<DVXGD 0 7DXUD < <RNRPL]R$<FRPORQRWBYH VWXG\ R
FHQWHU IRZOV &RFES PODPWDON ,PPXQRORJ\ OLFURELROTF
'LVHDVHV GRL V

<QWHPD & |/ +DPPRQG : ®RI LQWUKGVRELIDQIJOLD RI WUX
YDJDO QHXUDO FUHVW&RP SVKHXFMRLEN #HPEU\R

<QWHPD & / +DPPRQG : 6 RQ WKHSRULPHDWYG GHYHOR
VDFUDO DXWRQRPLF QHURMXYQIMOWK H [SHILLAN HE BD\® =R R

*

<RVKLGD 5 ,PDL 7 +LHVKEPD 0. .LYWDOGWDD -0 %DLVKLP X!
.DNL]DNL 0 1RPL\DPD + <BRNRKXB8DP FORQIO®J Rl D QR
&& FKHPRNLQH (%, OLJDQG FKRPRKQE@H RAKDON O\ [DQ & S
&&5 -RXUQDO RI %LRORJLFDO &KHPEVWU\
KWWSV GRL RUJ MEF

<RXQJ + 0 +HDUQ & - &LDPSRXIQHW 6RXW K ZIHZOU BeH G

$ 6LQJOH 5RVWURF D XGRGHRD ROW HOWWLRXH RE\ WE W H
3UHFXUVRUV ,V 5HYHDOHG E\ 3MKH (JSGHYVLR@GRE\3KRBP
*URZQ XQGHU WKH .LGQH\ &D SWKHDMRB B HQW2RIO DAL B R Q Y\ »

+

<RXQJ + 0 +HDUQ & - )DUJKRP®V 3&DQWIHZIJUHHQ ' )

*"1) LV D FKHPRDWWUDFWD QW Y RO RSP\ B WLDFO QO XRIDRI \F
+ KWWSV GRL RUJ GELR

<RXQJ + 0 7XUQHU . 1 % HAKIM FOR FPW-LRQ DQG SKHQ
SUROLIHUDWLQJ QHXUDO FHGIR SL G H UPLRMIID FIBK@® \7 LL\Q/ X\H
5HVHDUFK *KWWSV GRL RUJ Vv

<X 4 JLX / 'X 0 O0¢OOHU 'LQX; <*X*DR #H 0 ODUTXDUG
‘DQJ / 6DFUDO QHXUDLQLRURVW K 6 0 SHHUG IF QO RYUF
PRXYBVWURHQWWWBYRJIGRL RUJ M JDVWUR

<XVXl ) B5HKLPL 5 ORURUDGKX@SROR %UDMG BDEHUL %
,QKLELWRUV RI &:;&5 DIIHFW IW&:I& 5P L BWIRWH R QWIRQG LD
GHYHORSLQJ OLPE RHYAHKQARSPHBEWDRV'\QDP LV
KWWSV GRL RUJ GYG\



<XVXIl ) OS5HKLPL 5 'DL ) %UOQUHODHHHRWL RWFKHPRNLQH
&;&5 GXULQJ FKLFN HPEUSRDWHYHERSREQW

GRL Vv

KDL 6. /DQQLQJ '. R1'WKHU S U LLFFIDWY LIRGW LER G\ UHS

GXULQJ HDUO\ IROOLFOH GHNEGR[SPHOMAXDNWNKHPBREGI
GRL M PROLPP

=KDQJ ' %ULQDV , 0 %LQGHUHZIJUHHRQGPDQ . $1IHXUDO

UHJLRQDOLVDWLRQ IRU HQVQH WP QHDWRXR/QV\ VRUH P LIRY
GLVHDVH DQG VWHMYFHORGP WEWDDS\%LRORJIGRL
M \GELR

=ORWQLN $ <RVKLH 2 & CRIKHWPLR NE QW VR @ BHA LHZ 6\VW
5ROH LQ ,PPRQQMN\

=RX < 5 .RWWPDQQ $ + ,XURGWWPDQ@DQLXFKL )XQFWI
WKH FKHPRNLQH UHFHSWRU &:;8% EBUKEHPDWRSEBHMWO
1DWXUH .
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10.1. $ GLVV]JHUWIiFLYKR] NDSFVROYGYy SXEOLNiFLYN

+DODV\6]9FV ( 6RyV E .RYIiFV 71 3HFEWMO\GY)MMVQINS O
1DJ\ 1 &;&5 DQG &;&/ \HMQIXH GHVYHORSPMQW RI
LQQHUYDWLRQ WRYWRR SFRHORAHYFWXP GRL GHY
)

1DJ\ 1 %XMD@MW\.RKQ 0O 6FKPLHGHU 6 )HMYIDWOH 6DVS]

,Q DQG 2XW RI WKH % XUYDRRKFNHRO®W RHR®RSHYHOF
JURQWLHUV LQ ,PPXQRORIJ\ ), 08WWSV ,GRL RUJ

10.2. $ GLVV]JHUWIiFLYKR] QHP NDSFVROYGYy SXEOLNiFLyN

.RYiFV+ODODV\ 9 WiUV3H®ANKV]&W]6] FV ( GR$DQEVD YAIDUEDUL
3 )DXUH 6 6WDYHO\ 5 *RQ@GYMIMOD® 6ROHDRY %03 6L.
WKH $YLDQ &HFD LQ &RORUHMNWBIO® RS R/HIQIVF HILHUDR XR QD X
-RXUQDO 21 OROHFXOD3DGHIHQFHY S LMPV
)

*UDFKHYD 0 .OHQFViU = .RYDAV=D\WDBV\edsIKY $$ )RGRU )
6ROWL E .LVV ) / 7ROQIRYiRAV +RPRQQDARE® QDQRSDUW
SODQW QXWULWLRQ 6\QWIKHDMWL RQUD\QW RP R B WAIRQRYDXY (
-RXUQDO RI ODWHULD@V 5HRAMDYSWK GRL RUJ | V
»

JHMV]iN 1 .RBWDW\6]9FV ( 6RyV E 5RFKH '1PRQ OD +IUW

&KDUDFWHUL]DWLRQ RQB QRYMH/NVLRAQ DA FORRTHY b QM
LGHQWLILHY D % FHOO VXESRSENOWROY &FLHQFEH/D R
KWWSV GRL RUJ ) 36-

1DJ\ 1 .RYDFV 7 +BOMDWBRRV5 $ 6]RFV ( +RWWD 5 *U
*ROGVWHLQ $ 0 $YLD® FREDKDQGEJIXQGCHQSHAIMFEQH
GHYHORISPHQRSPHQWHY GRL G HY

1DJ\ 1 *X\HU 5% +RWWD HR S=HDODV\RVMHZIUH *ROGVWHI
$ 0 5(7 RYHUDFWLY DW LRIQJ DFHOGEW XWR] FRYFYOWUHH Q @
JDQJOLRQHXUIRRIBWPHQW HY GRL JBHY
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6]JHUHWQpPN N|V]IQHWHW PRQGDQL PLQGD]J]RNQDN DNL
QHP M|IKHWHWW YROQD OpWUH

OLQGHQHNHO WW PHJIN|V]|Q|P 7pPDYH]HW PQHN 3URI
VIDNPDL ~WPXWDWiVVDO WeUHOHPPHO pV QpNe<O|]KHW
IHMO GpVHPHW D NXWDWyL SiO\iQ

IV]|QIP 3URI 'U $0SiU $0iQ MHOHQOHJIL pV 3URI 'L
LQWpP]HWLJID]IJDWYQDN KRJ\ OHKHW Yp WHWWpN 3K' WDQ
(J\HWHP $QDWYPLD 6]|]YHW pV )HMO GpVWDQL ,QWp]HWQpE

JV]IIQHWHPHW IHMH]HP NL 'U =DFKDU *HUJHO\QHN ¢
KDV]QRV NULWLNDL PHIJMHJ\]pVHLpUW

IVI|IQHWWHO WDUWR]RP 3K'V WiUVDLPQDN 6] FV (P |
NtVPUOHWHNEHQ Q\~-MWRWW VHJtWVpJpUW pV D EDUIWL W

.IV]|Q|P 6]iV]Qp 'U .RFVLV .DWDOLQQDN pV 'U 3HFVHQ
YpJLJ D VHItWVpJHPUH YROWDN D] RNWDWiVL pV NXWDWiV

$] VVHMW pV .tVpUOHWHV (PEU\ROyJLDL /DERUDW)
PXQNDWiUViQDN LV N|V]|QHWWHO WDUWR]RP D WiPRJDWi
'yUD 'iYLGQDN 'U + OLQNy .ULV]WiQDN%DWD®y&\VL O0G0Qm
_HJ\HV 1RpPLQHN .RYiFV 7DPiVQDN -DQFVRYLFV 'DOPiQDI
*\|UJ\QPQHN 2UEiQ /LOLQHN .DWRQD 7tUD 3DQQiQDN 7y
%RJ\D =VyILIQDN -XUHQND &VHQJpQHN *HFVH =VDQQiQDN

+i0iV N|V]|QHPHW IHMH]HP NL PLQGHQHNHO WW IpUMF
QHYHO DSXNiPQDN WHVWYpUHPQHN .ULV]JWLQHN =VRO
*p]iQDN D IpUMHP FVDOIGMiQDN YDODPLQW EDUIWDLPQ!
A&V~V]yPiVIyNQDN’ pV D A%HHUROYJXVRNQDN" DNLN PL
W|U GWHN YHOHP pV VWDELO KIWWHUHW Q\~-MWRWWDN D
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