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8QD PHULGLDQD YHUWLFDOHFKHU OD ULFH

1RWD GL 5,&&%$5'2 7$6&21( $8*8672 2/,9,(5,
26&%$5 $ 3(9(5,1, H *,86(33( 9,521(
SUHVHQWDWD GDO 6RFLR FRUULBWSRQGHQWH ODUFR $-
QHOOTDGXQDQ]D GHOOY )HEEUDLR

5LDVVXQWRHVWL XOWLPL DQQL OBYGVLXRLRQH GF
YLD VDWHOOLWH KD SURGRWWWRVEQD IFJUR QL B/ID CFRW |
QH SDUDEROLFKH DQFKH LQ W HXQWSILHVWR U,IF P RO
FDVL WDOL LQVWDOOD]LRQHJPR PFS®IR P AW IV RACCRO CBHY
GD LQGXUUH DOFXQH FLWWj @ G XHOMWWDR @ RWDH Y& HQ 1
SUHVHQWDWD XQYDUFKLWHWWKKI \GLL DUHVADQ D GD [
XQD LQWHJUD]JLRQH FRQ OHLFEUDGHDHVILWW LG K H OVVE
ODJLRQH ,Q SDUWLFRODUH RYIGHRYH $UWDHFR QM DXWRD X C
JLRQH SURSRVWD g VWDWD LUWHUEDOD b QR D QFRRHU
WUH ULSRUWDWL L GLDJUDPWW iU LIVWILF®& HD HARHMAWH
GHOOD VROX]LRQH

$EVWURFWKHVH ODVW \HDUV WKH '®WEBHOLUHFW %U
OLWH V\VWWHP KDV LQGXFH GLQ VO\CDUJ® DWSLLRHD\G HE 3 ®
DQFLHQW FLWLHV DQG LQY D QXOHRAOKD YRIQARPSQRPDQ\
PLVHG WKH EHDXW\ RI WKH B/XMWXGLQUIQ® QG VMD ORP
WLRQV RI VXFK DQWHQQDV KBMH EEAOQVRVUELEHGBQ
DQVZHU WR WKLV SUREOHP EWSBRSRWILKX] PDNRY FR
HDVLHU WKH DQWHQQD LQW HIWRWPRI@® ¥ LWE SMKH H
WLFXODU DQ H[DPSOH ZKHUH) VZPN SURSRWRGIAROQIL.
L]JH D YHUWLFDO VXQGLDO LNURWHD & QWHIH F3NDUGELADW
FKDUDFWHULVWLFV DUH DOVR UHSRUWHG

,QWURGX]LRQH

/D ULFH]JLRQH GHO VHJQDOHLWMBBHYLVQYWDQODVI
DQWHQQH GLUHWWLYH OH FXNWGLPNQVLRB LGORNR/R
PHWWHUH OTHVWHWLFD GHJOEDMGH. IGE LSVUSIHERDH i
VWRULFL ,Q TXHVWL XOWLPL BEPRQDWRUGE¥E&R VAR

,(,,7 &15 ,VWLWXWR GL (OHGWHOWRIQQFODURDGLRQBHGRQEOHD/HOHFF
SROLWHFQLFR GL 7TRULQR &RUVR "XHFODLGRJOWBEGUX]]L
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SDUWLFRODUL SHU OD VDO YIDQR DOJG QD/ \B P B IDHDQ MRIYX
SLDQWL VDWHOOLWDUL D YOLWHA D QFX WDRBOMWRD §)
SHQVL DL UDGLR FROOHJDPH®RWMW X UERIQULHSXIQWR. ]S
EDQGD ,Q FRPPHUFLR VL WU RH DRQR DGR HDU WH GWKR.
OYLPSDWWR YLVLYR YHUQLFLDQR R0 DIDQWH G Q BV LF
DGHJXDWL R FRSUHQGR OfLQVW\WDIPDOWRIQ H7 BAD \PH
QL FRPXQTXH QRQ DJLVFRQR WXORFGNOKH PR WG
GLILFDQGRQH OfDUFKLW HW W XWD] LSRHQH | DFFD. O/LLWDLUPH
LQWHUYHQLUH VXOOfHVLVWHQWH
/H FRPXQL DQWHQQH SDUDERORF&H SUHFP QWDQ
OJLOOXPLQDWRUH g VRUUHWMPRGDG XQQ D XGIS\RW WVER] [
JDWR ULJLGDPHQWH DO ULIBHWWRUH G&RBMIRZHI D
WDPHQWR KD XQ HOHYD]JLRQH VBXGEQUFDQWHUHV
GDOOYT,WDOLD VHWWHQW U DRIQIXOMD @H SLDWK W RDWR
FKH QRQ VL SUHVWD DG L Q\QWMIHM@M LLRXQ B LFRIRR/ WO
VWLWXLWH GD VFKLHUH GL QHUGL BWRQH GHIWU FSHOWD W
FRQVLGHUDQGR DQFKH LO VXB53RUVDR HUHF FBRIVARR |
SRFKL FHQWLPHWUL > @ 7XW\VODSDR QSO FSRW HIR
YHUWLFDOH L UDGLDWRUL XY RIIRV H VAKHJ K DL
JLXVWR VIDVDPHQWR SHU SR HH]ERQW IBUHO L\CD WH/
7DOH DQWHQQD SUHVHQWD G If FRBMD FRIP SITCHOO/D
*+] H GHYH HVVHUH LQVUDPER GH SIRFGIDYWHIU H
OLQHDUL /D FRPSOHVVD UHWH HG H YDLON.PW Q WWH L\RLG
XQIDOWUR VFKHPD GRYH L UBDERDIPYILRWVDRQ A LE 6 UF
DOQWHQQH QRWH LQ OHWWE&HDWRUGDDERIQ ROL & HUR
GIRQGD LQFLGHQWH SLDQR R @ R@YHWR B QW HG §R Q¢
TXHVWR FDVR LO FRQWUR O O®WEHHO/M HGHR YWDHIDOH
VLRQH GHL VLQJROL UDGLRWRHL ,HUD ¢ XDWRUQR OM
PHWULD GLSHQGH DQFKH GDODQFBERBOQWH]]DJRRAH!.
UDOPHQWH VWDPSDWL VX GLOM IDKEER LRGBS ROLWMD +
OL]]DWD > @ 4XHVWD VROMNWHRIIH VERBDUD TWKE
SUHVHQWD XQD ODUJKH]]D GAL HQ @G DD RIDHILOQMWLLYUDH
JLR > @ ,Q GHILQLWLYD QWROXRWWHFD BRLVIV®RMR
VRGGLVIL OH VSHFLILFKH ®HQKWH1DY L EDQ GMHM Ra
SRODUL]]DJLRQH LO ULIOHWWRUY M H DWD EIROLWR NE
VWLFKH
/D FRQILIJXUD]JLRQH SURSRVWD UDBRM. FR. KIQVHY
SDUWLFRODULW] GHOOD VRO XPIQRQHHQ QIDV f HSIUR QHHVD!
EDVH GHOOD SRVL]JLRQH GB5DRQWWHRGIDJHR QH SUHMYI
WLUH XQ ULIOHWWRUH LOYHUWLFDOR G HFE THGQ OL
SURIRQGLW] QRQ VXSHUD D@RKXQBLGHMFRLQH BR QAL OX
QH SXz HVVHUH IDFLOPHQW B IHBA HUFLIRVID RHINORKIM U
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HOHPHQWL DUFKLWHWWRQLXQD, QRO VY RQHQERRNH W
WRUH g VWDWR XWLOL]]DWRLBRPHYWXNSLRFIDWR SHU

JTLOOXPLQDWRUH q PHFFD QL AD\PRIWQMVH YIYH Q ARLGYD
WR LQ XQD SRVL]LRQH LGR®NDJH®]H FEHJ Q DM D Q-
3HU WDOH UDJLRQL OYLQW WXDPDQ@QWHEIMH YOLIH @ H
JXHQWL GDWL GLUH]JLRQH GH®DSXRGHD P HDQMPR WD [i
SDUHWH YHUWLFDOH VXO GDWRXBIO I$ RN\HL UR QLHV DI F
YH YHUUj] SRVWR OfLOO X P L QLIRW R UFHL UG- IREDFCHUMU ® HE®-
UH OXQJR OD GLUH]JLRQH GL SXQWDPHQWR
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)L D *HRPHWULD GHOOﬂDQWHQ_Q_[ﬁ\QHEO VXMWV OLD QPRRQIR /L WR
/H GLPHQVLRQL VRQR HVSUHVVH LQ PLOOLPHWUL

/TDQWHQQD

8Q ULIOHWWRUH RIIVHW SXW HYWVHILR QK GLLY XGRD
ILFLH SDUDEROLFD D VLPPHWHWWRL¥WULOBE HR KR |
UDERORLGH /D FXUYD FKH X@®THQ@OLAH 1© FALKHVSHWR/LH
SLDQR IRFDOH VL WUDVIRUED O QRUFBOARKDRROD@
YHUWRFBRHO YHUVRUH FKH LQGLYLGXD @®OHGLUH]L
VWL GXH YHUVRUL LQGLYLGR2D GRIQODSERQR JXIU V]l
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YHGL )LJ ,O ERUGR H WGLQAXWIRF & DEOHDT LUQ WAHHIW N
SLDQR YBYUWLELOM BQ® IXRFR GHOOD VXSHUILFLF
GLDPHWUL SULQFLSDOL > @

, IVLQ
" FRN FRWV

IV FRV FRY VL@
FRNV FRN

GRVYIHQ OD OXQJKH]]DIR@ DGR WUD GDO OfDVVH GH
FDOA BIDSHUWXUD DQJRODUH GROGHARQURL F&KHIWAWR U
QRWL FKH LQ, WIRQRBHGEHLFRQ TXHQORHGBO SUBEBH\
JLRQH FLUFRODUH GHO ERUWGRDHIOMH WWAFR RXIO SL
DSSDUH HYLGHQWH IFKHHE WH W HDRIDPHARI K QLY RF D
JHRPHWULD GHOOTDQWHQQKH7SMWPHW\WRQRVGH G
OD JHRPHWULD VHFRQGR OD 6RQLRQIXUWBGLHRRQEH
OIDQIR®HRILQLWR GDRHIXH RMUNREML OD GLVWDQ]D
K WUD OD SDUBIWHGYHOWDFEF@PWR IRFD'QHGHIOD® GLLC
SURLH]LRQH FLUFRODUH GHOLOLFE@HWWE&BHH X OHRL
VXOOD EDVH GHO JXDGDJQR VLEKUDYMWRQL&B DR WBF
JHRPHWULFR H VXFFHVVLYH RDSHSRICHDYHRMO OTHO VI
UHOD]LRQL FKH SHUPHWWR QS IBULWG M H @GLOULH WOLDH J$il
[ KH g

wWoo. sFRY
T
CRv WD.QyWD.OLQ
W D.Q
' FRN FRW
VLD

6L QRWL LQROWUH FKH LO SIUBQR] G R G/LLYPLPGXDWAL
GDOOD GRUWHJUHRPMLQGL SXz QRQ ULVXOWDUH YHU
JLRQH GHVFULWWD WHQGH DHOUHDSOGRWWR YDOR
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GHOOJYDQJROR BG@& RKIWHWGXFH FRQVLGHUHYROPHQ
ULIOHWWRUH IDFLOLWDQGWBH BDYWQRFWO B O 6l LRRWM)
LO OLYHOOR GL SRODUL]]D]YBQRULQKR O R F DM\ DG $OR
RIIVHW g QRWHYROPHQWH PLWDS3WDWR@ O2YDOWL
YLDPHQWH OfLOOXPLQDWRRRGRHG B HYVWHQW LSAHRU |
OLYHOOR GL FDPSR VXO E RWH\RSEG 6 GIREIRI QA W RARQDHL
LO OLYHOOR GHL OREL VHFRQGDUL

/D UHDOL]]D]LRQH

,O0 FDVR GHVFULWWR LQ TXM\AD/OD VHR® H X IGIX DX
UD]]JR QHOOD FLWWj] GL 7RULQR f L1O HO ORIRI LKWDX G D

f ( HG LO VDWHOOLWH +®RM WDUGLUH]LRQMNMLVW
HOHYD]JLRQH H f GL DILPWW Y/MDWIPFDD I& HO\OVDD
SDUL D TXHOOR GHOOD GLUH)GRQXQGY.DDFQMADGH Q V
D f 3HU TXDQWR ULJXDXRLDD D W R Lg] VRAIHW®H\D
ILRULHUD DJJDQFLDWD VXOGEDWRHHVWH B QR I H5Q \f
SDUHWH YHUWKFDOHGLDPHPWUR GHOOD' SURLH]LRQ!
VWDWR VFHOWR SDUL D MR WIWDJHR X8 DVENRBIH QW
'DOOH OJHTXD]LRQL VL QRIVD\@ MWHHIH D DG BINR P HW \
JXHQWL GDWL L GLDPHWULFRUGEPL BDD,H @ MR ER U

PP H RYYLDPHQWRP FRQ XQ UDSSRUWR DVVLD:
OXQJKH]]D IRFIDOH gqP$DUIOERUGR GHO ULIOHWWRL
FRQR GL ODSHUWKWIRQ DVVH IRUWHPHQWBVNBFOLQ
IRFDDH f /D ILJ PRVWUD OD IHRMPHW WL ) HOC
YLVWD DVVRQRPHWULFD GHGDWOOHWIKXRIWDH O RIHH
JKH]]D IRFDOH FRQGXFH DG RQB SURIBRIEQD| GHPI
7DOH GLPHQVLRQH UHQGH L@ DUALOHWWRUMNH 3 D BIQOHR
QR 3HU UDJLRQL GL FRVWRRWHgXQBPHEWRPERP AL U(
OLVFLD FRQ GLDPHWUR GL XPP IBG XQ P GHWD RDGI
WLUH XQD LOOXPLQD]LRQH GHRWERR U0 DF D VR%G L& B
]JDJLRQH OLQHDUH XQD JHR PHWHYIMD RIQ\DH B/RODRIE K]
LQFURFLDWD FKH FUHVFHA AR/ D IOUHNRIORW®L LRI IV XF
QHO WDJOLR SHUSHQGLFROD®@H &RP)XSQLDQOHR GO WIXM
FDVR LO YDORUH QRQ VXSHAUKMH]]DGIRFBBAH OJHOHY

3HU TXDQWR ULJXDUGD OTRQPRYPW B HOOMR G WAHL
FROR GL &67 PLFURZDYH VWXGLROSHUWDWXWHEOB |
ED FLUFRODUH HG XQ DSSURFBLORF BQ RR &M@ F®L DLL
LUUDGLD]LRQH &RQVLGHUDQHGR GO PODQ RWHQW D W) W
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UL]]JDJLRQH OLQHDUH YHUWLFDI®X W DRWLL ] RGQ MWD
GILUUDGLD]LRQH

P

)LJ 'LDJUDPPL GL LUUDGLD]LRQD SR DQUH.P] B|ILIR@RI X K US\HF IO
TXHQ]D GL *+] /H GXH FRIRSROPBEWALVH]URIHUBVERGLSDOL
SRODUL]]DJLRQH GHO FDPSRRIUPWDIDG]DMR DY PORYVLPARGR QUUI

P

!
l

)LJ 'LDJUDPPL GL LUUDGLD]LRQHD S®O MWIJ]B LIDRIRH XRY LIHRQ &
IUHTXHQ]D GL *+] /H GXHFRRAFS RQOOWALVHURIGISWLQFLSE
GL SRODUL]]D]LRQH GHO FDRS®RIUPDDGIIPWR DY PORVLPRGL L

1HOOH ILJJ H VRQR ULSRUWDWVQDIHD CRMAMRHT X H Q
FXUYH GL OLYHOOR GHO GLDJYBPRFROOBULWUMDBRQED]L
DuL , YDORUL VRQR HVSUHN\WDIOLRD®MERRH®L H QURL
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QH FKH FDGHX QHYO SX/MWWRHJLRQH UDSSUHVHQWDWI
XQD JRQD DQJRODUH GL GLPHRVNRQWERMH 6L QR
Y NVLW LM GRMHg LO QXPHUR GIRQGD H/QOWSD]LR ¢
FRRUGLQDWH DQJRODUL GHO H ERWHPDV & LOXIQ HRJ LOF
JLRQH GL SXQWDPHQWR GHOqIDBBISR H\CH © BViDSARRLQ |
GXH FRPSRQHQWL OLQHDULQ@RISDIOLS 8 8 G 8 QM OD Y
UL]]DJLRQH LQ WDO PRGR ODQGB RN BIDQ@WDL]ILHRILHP
1HOOD EDQGD GL IUHTXHQ]D DPE#H OH *SR GIDSH ] DH (
OLQHDUL LO JXDGDJQR GHOD L @WH U B RIQQ WG QI
)XOO +DOI 3RZHUG@®PHDPZIDGWK L OLYHOOLOGHL ORE
OD SRODUL]]DJLRQH LQFURMBIPHOWWBRQ & ¥%SH U D GR6 U

1»;2'/ 1/2/17‘2l'
x X xi

Eq. Prii,
i

)LJ J)RWRJUDILH GHOO YD QW HQ QIDQ 8 HVHF IDLQ\DWD Bl RPHHO  @VIHYH\HR R B [
PD GL FKH KDQQR SHUPHVVHRQ®IR HV LW WRK® L] HD QG S XODW PP U L
VWUD OD ILRULHUD D VEDOHRVARI)\GB QB EVBHDDHVMMURPEH QDV

3HU TXDQWR ULJXDUGD OD d¢JNMIVOMW R LLIRF®H DIMOR U UIt
SDQQHOOR GL SROLVWLUHQ@H. DG P®WD GRRPW.BL G
VSHVVRUH PP VXO TXDOH LYR/BW R SRXPIRQKR LK
QHOOR g VWDWR VXFFHVVLYRRHQIK GILFRSHUWRUE
PP VL QRWL FKH WDOH VSHOXRQHDORQVH QQLEUDB
FRPSRUWDPHQWR GHOOJDQWMQYOQPSPXW B K\QW R HRIL
YHUWLFDOH RYYLDPHQWH SRWHNYP SN \CHIRH VEHR'
WUR VRJIJHWWR LQ DFFRUGBXUBDREQMWEHHBWRWYL FE
UHVVDQWH QRWDUH FKH O DFD6HOKNDD SGHHHEEIN VARH GIL



WXDUH LO SXQWDPHQWR GROD OLOQMMWORR & WG Y]HDI
YXWR FRVD SHUDOWUR QR X pDFDR OPBIRREHD SURDQN ¢ FL
PHQWH FRQQHVVD DO ULIOHFWWREHD QB OG QDR DI
PLQXWL VRQR VWDWH FDOFRGDR/K (SHE&HMIYQDOH()
SHDQ 7LPH H QRQ TXHOOR MRQDWHD WWV D Q Q CHP W E
WHQJRQR RARIQW RGB@O\WH FIGSHR0 ULWDUGR WUD LO Wt
FDOH H TXHOOR GHO IXVR 7HPS® O,)GTRHMWWORIRRE
OD FRUUHWWD SRVL]LRQH RRPXRDLQH @ G/RVDWRPEL
OR JQRPRQH FRQ OTRUD FRUO filQOHY D3 H R QTHX B QAMFD
ILFLHQWH XQ ILOR D SLRP B WHR ISFKR H & W D VOR] \§ ML
SURILOR YHUWLFDOH /D )L G HORRNVQWH Q ©IDQ Y MVDADD
VWUDGD 6L QRWL OD ILR WM DD S\RE/D. QL R QHOD D D
VXD JLXVWD SRVL]LRQH g VRV®M DRIQHGGDL &XBWIX S
VXO SDQQHOOR ,QILQH VLRQRWILQFKH VX O R DWHMW i
FDOHQGDULDOL FKH FRQ XQHVLQGSHWMHW WRI R RGLF
UH OD GDWD

&RQFOXVLRQH

,Q TXHVWD QRWD g VWDWD DWH\RHBDRWMRD HX QDEY
LPSDWWR DPELHQWDOH SHU HUD PDQWHGIQLDR G HUGIMO
OH 79 6DW /D FRQILJXUD]LRQB R®XeDKAD/ B QI KAR BX
WLSL GL VHUYL]LR FKH ULFKYHG/RQR VFRQ QB JP PRIQR
XQ SDQQHOOR YHUWLFDOH SEHHSXHE HVWHUWUIK) DLEWD
R LQVHULWR LQ XQD ULHQW WDQXD GRS SOUWW XVQD ¥ Wq
SHFXOLDULWj GHOOD VRO X]LARQH Yd- H Q HS Hl RIHAWWWKAD V
WLUH GDOOH ULOHYD]LR QT X\HVW & XIDIRD G W L Qv DAL
Wj GHO SDQQHOOR FRQ D]LPXVE WFBIQWRLVED GD LEX
VWHWLFR H LO SRVL]LRQDRHQWRJE HIEDMW &/&XP O Q\
VFKHUDPHQWR VYLQFRODQGRORRPHFFAD YRF 1 MIOQ@W
JLRQH SUHVHQWDWD LO SDX@Q®HPMWRL G MVDDMWRH U MALF
KD SHUPHVVR DQFKH LO SXQURMAH®WR G V@ RWLD COHY
OD PHULGLDQD FRQ OfRUD *07GH @ R DX®DIGR JWID G
G% OD VWHVVD LQVWDOOWI]ER®H UH VRRIHWMH K SR DD §
DQFKH LO VHJQDOH GL XQ VHEFRQ®R HDMHZIRO QW B O
VD ILRULHUD XQYfDOWUD WURPED GLVSRVWD IXRUL
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