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Djudghflphqwrv
� Djudghêr d Gdqlhooh shor dsrlr h shor fdulqkr uhfhelgrv gxudqwh d uhdol}dêær ghvwh
wudedokr1

� Drv phxv sdlv/ Fholqd h Hgylqr/ h{hpsorv gh ghwhuplqdêær/ gh frudjhp h gh oxwd1

� D Khohqd Pduld shor whpsr glvshqglgr dr shvtxlvdu duwljrv qhfhvväulrv sdud frq0
wlqxlgdgh gr wudedokr1

� Dr Suri1 Hgjdug Dxjxvwr Odq}hu/ shod rulhqwdêær suhvwdgd1
� Dr Suri1 Mdlu Odsd shod ydolrvd fr0rulhqwdêær1

� Drv Suri1 Fduorv Huqdql Iulhv h Fduorv Khqultxh grv Vdqwrv shodv vxjhvwøhv txh
hqultxhfhudp hp pxlwr hvwh wudedokr1

� Drv Suri1 Iorulqgd Pl|dõnd/ Fhovr Fduqlhul h Whuh}lqkd Duqv Vwhlqhu shor
lqfhqwlyr1

� Dr FQSt h d FDSHV shor dsrlr �qdqfhlur uhfhelgr hp irupd gh erovd gh hvwxgrv1
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�Wrgrv rv txh phglwdudp d duwh gh jryhuqdu
rv krphqv/ vh frqyhqfhudp gh txh r ghvwlqr
gh xp sdðv ghshqgh gd hgxfdêær grv mryhqv1�

+Dulvwöwhohv,
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Uhvxpr
Qd gìfdgd gh 4<83 Gheuhx h Iduuhoo gh�qludp d phglgd gd h�flíqfld wìfqlfd gh xp

surgxwru frpr vhqgr d xqlgdgh phqrv d pä{lpd uhgxêær udgldo gr frqvxpr wdo txh r surgxwru
srvvd frqwlqxdu d ideulfdu rv phvprv surgxwrv1 Hp 4<:; Fkduqhv/ Frrshu h Ukrghv0FFU
ghvhqyroyhudp xpd phglgd udgldo gd h�flíqfld wìfqlfd h irupxodudp d derugdjhp Gdwd Hqyh0
orsphqw Dqdo|vlv0GHD frqvwlwxlqgr xp sdvvr ixqgdphqwdo hp uhodêær d rshudflrqdol}dêær gr
fäofxor gh ðqglfhv gd h�flíqfld wìfqlfd dwudyìv gh surjudpdêær pdwhpäwlfd1 Rxwudv phglgdv
gd h�flíqfld wìfqlfd ghulydgrv gd phglgd gh FFU irudp ghvhqyroylgdv/ ghvwdfdqgr0vh d phglgd
udgldo gh Edqnhu/ Fkduqhv h Frrshu ^4<;7`/ d phglgd udgldo Iuhh Glvsrvdo Kxoo 0IGK gh Ghsulqv/
Vlpdu h Wxonhqv ^4<;7`/ dv phglgdv qær udgldlv h dv phglgdv gh Jlurg ^4<<9` dsolfäyhlv txdqgr
dv txdqwlgdghv frqvxplgdv h surgx}lgdv vær glixvdv1

Qhvwh wudedokr sursøhp0vh gxdv phglgdv sdud dqdolvdu d h�flíqfld wìfqlfd hp dpelhqwh
glixvr/ rx vhmd/ txdqgr dv txdqwlgdghv frqvxplgdv h surgx}lgdv vær glixvdv1 D sulphlud phglgd/
ghqrplqdgd gh FFUj/ ì xpd jhqhudol}dêær gd phglgd gh FFU h vhuä dsolfäyho txdqgr dv
txdqwlgdghv frqvxplgdv h surgx}lgdv qær vær frqkhflgdv frp suhflvær h srghp vhu h{suhvvdv
dwudyìv gh qýphurv glixvrv gr wlsr OU1 Frp hvwd phglgd dqdolvd0vh d h�flíqfld wìfqlfd sdud
glihuhqwhv qðyhlv fruwhv � gdv txdqwlgdghv glixvdv grv idwruhv gh surgxêær/ wdlv frpr 3> 3> 4> 111>
41 Vh � @ 4/ hqwær d phglgd vxjhulgd frlqflgh frp d phglgd FFU1

D vhjxqgd phglgd vxjhulgd/ d phglgd IGKj/ ì xpd jhqhudol}dêær gd phglgd IGK1
Hvwd qryd phglgd ì dsolfäyho qdv vlwxdêøhv hp txh rv sodqrv gh surgxêær revhuydgrv srghp
vhu frqwudðgrv h h{sdqglgrv1 Dv frqwudêøhv rfruuhp qd gluhêær gd pdlru wd{d h dv h{sdqvøhv
rfruuhp qd gluhêær gd phqru wd{d gr uhwruqr gh hvfdod grv sodqrv gh surgxêær revhuydgrv1 Rv
sodqrv gh surgxêær revhuydgrv srghp hqwær vhu ylvwrv frpr vhqgr glixvrv vh iruhp dvvrfldgrv=
d, judxv gh uhdolvpr ljxdo d }hur drv sodqrv gh surgxêær frqvwuxðgrv d sduwlu gdv frqwudêøhv
h gdv h{sdqvøhv olplwhv> e, judxv gh uhdolvpr shuwhqfhqwhv d +3> 4, txdqgr dv frqwudêøhv h dv
h{sdqvøhv vær phqruhv txh dv frqwudêøhv2h{sdqvøhv olplwhv> f, judxv gh uhdolvpr ljxdo d 4 vh rv
sodqrv frqvwuxðgrv frlqflgluhp frp rv revhuydgrv +lvwr ì/ sdud frqwudêøhv h h{sdqvøhv qxodv,1
Qhvwh fhqäulr srgh0vh hqwær dqdolvdu d h�flíqfld wìfqlfd grv sodqrv gh surgxêær revhuydgrv
frqvlghudqgr glihuhqwhv judxv gh uhdolvpr grv sodqrv shuwhqfhqwhv d whfqrorjld gh surgxêær +wdo
frpr i3> 3> 4> ===> 4j,/ vxjhulqgr txh txdqwr pdlru r uhdolvpr pdlv uhdolvwd ì r ðqglfh gd h�flíqfld
wìfqlfd fdofxodgr1 Vh r uhdolvpr pðqlpr ì ljxdo d 4/ hqwær dv phglgdv IGKj h IGK frlqflghp1
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Devwudfw
Lq wkh 4<83*v Gheuhx dqg Iduuhoo gh�qhg wkh phdvxuh ri wkh wkhfqlfdo h!flhqf| ri d

surgxfhu dv rqh plqxv wkh pd{lpxp udgldo uhgxfwlrq lq lqsxwv vxfk wkdw surgxfhu fdq frqwlqxh
wr surgxfw wkh vdph rxwsxwv1 Lq 4<:;/ Fkduqhv/ Frrshu dqg Ukrghv0FFU ghyhorshg d udgldo
phdvxuh ri wkh wkhfqlfdo h!flhqf| dqg wkh Gdwd Hqyhorsphqw Dqdo|vlv0GHD dssurdfk/ zklfk
ehfdph d edvlf vwhs iru wkh fdofxoxv ri wkh whfkqlfdo h!flhqf| lqgh{ wkurxjk pdwkhpdwlfdo
surjudpplqj1 Zlwk wkh ghyhorsphqw ri GHD rwkhu prghov zhuh irupxodwhg/ qdpho| wkh Edqnhu/
Fkduqhv dqg Frrshu ^4<;7` udgldo phdvxuh/ Ghsulqv/ Vlpdu dqg Wxonhqv ^4<;7` Iuhh Glvsrvdo
Kxoo0IGK phdvxuh/ wkh qrqudgldo phdvxuhv dqg phdvxuhv ri Jlurg ^4<<9` dssolfdeoh zkhq lqsxwv
dqg rxwsxwv duh ix}}| txdqwlwlhv1

Lq wklv zrun zh sursrvh wzr phdvxuhv wr dqdo|vh wkh whfkqlfdo h!flhqf| zkhq lqsxwv
dqg rxwsxwv duh ix}}| txdqwlwlhv1 Wkh �uvw phdvxuh +FFUj phdvxuh, lv d jhqdudol}dwlrq ri wkh
FFU phdvxuh dqg lv dssolfdeoh zkhq wkh lqsxwv dqg rxwsxwv txdqwlwlhv duh qrw nqrzq suhflvho|
dqg fdq eh h{suhvvhg wkurxjk ix}}| qxpehuv ri wkh w|sh OU1 Zlwk wklv phdvxuhv wkh h!flhqf|
lqgh{hv duh fdofxodwhg iru gl�huhqwv �0ohyhov fxwv ri wkh surgxfwlrq idfwruv/ vxfk wkdw 3> 3> 4> 111>
41 Li � @ 4/ wkhq wkh phdvxuhv FFUj dqg FFU frlqflgh1

Wkh vhfrqg vxjjhvwhg phdvxuh/ wkh IGKj phdvxuhv/ lv d jhqhudol}dwlrq ri wkh IGK
phdvxuh1 Wkh qhz phdvxuh lv dssolfdeoh zkhq wkh revhuyhg surgxwfwlrqv sodqv fdq eh frqwudfwhg
dqg h{sdqghg1 Wkh frqwudfwlrqv rfxuu wrzdugv wkh kljkhvw udwh dqg wkh h{sdqvlrq wrzdugv wkh
orzhvw udwh ri wkh uhwxuq wr vfdoh ri wkh revhuyhg surgxfwlrq sodqv1 Wkh revhuyhg surgxfwlrqv
sodqhv fdq eh vhhq dv ehlqj ix}}| li zh dvvrfldwh= d, ghjuhhg ri uhdolvp htxdo 3 +qrw ihdvleoh, wr
wkh surgxfwlrqv sodqhv frqvwuxfwhg iurp wkh wkuhvkrog frqwudfwlrqv dqg h{sdqvlrqv> e, ghjuhhv ri
uhdolvp ehorqjlqj wr +3> 4, zkhq wkh frqwudfwlrqv dqg h{sdqvlrqv duh orzhu> f, ghjuhhv ri uhdolvp
htxdo 4 li wkh sodqhv frqvwuxfwhg pdwfk wkh revhuyhg rqhv +zlwkrxw frqwudfwlrqv2h{sdqvlrqv,1
Lq wklv vfhqdulr/ zh fdq dqdo|}h wkh whfkqlfdo h!flhqf| frqvlghulqj gl�huhqwv ghjuhhv ri uhdolvp
+vxfk dv 3> 3> 4> 111> 4,/ vxjjhvwlqj dv pxfk dv juhdwhu wkh uhdolvwlf ri wkh sodqhv frqvwuxfwhg/
pruh uhdolvwlf lv wkh whfkqlfdo h!flhqf| lqgh{ fdofxohg1 Zkhq wkh uhdolvp lv 4/ wkhq wkh IGKj
dqg IGK phdvxuhv frqflgh1
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Frqwhýgr

Olvwd gh Iljxudv l{
Olvwd gh Wdehodv {
4 Lqwurgxêær 4

414 Remhwlyrv gr Wudedokr 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5
415 Lpsruwåqfld gr Wudedokr 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5
416 Phwrgrorjld 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6
417 Gh�qlêøhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6
418 Hvwuxwxud gr Wudedokr 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9

5 Phglgdv gd H�flíqfld Wìfqlfd :
514 H�flíqfld Wìfqlfd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <
515 Phglgd Udgldo gd H�flíqfld Wìfqlfd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 47

51514 Rulhqwdêær Frqvxpr 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 47
51515 Rulhqwdêær Surgxêær 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 49

516 Phglgd Qær Udgldo gd H�flíqfld Wìfqlfd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;
517 D Phglgd Iuhh Glvsrvdo Kxoo0IGK 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 54
518 Phglgdv gd H�flíqfld Wìfqlfd Txdqgr dv Txdqwlgdghv Frqvxplgdv h Surgx}lgdv

vær Lpsuhflvdv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 57
51814 Phglgd gh Vhqjxswd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 58
51815 Phglgdv gh Jlurg 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 58
51816 Phglgd gh Xhgd h Ndplpxud 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;

519 Frqvlghudêøhv Ilqdlv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5<
6 Ghvhqyroylphqwr gh Phglgdv sdud Dqäolvh gd H�flíqfld Wìfqlfd hp Dpelhqwh

Glixvr 63
614 Ghvhqyroylphqwr gd Phglgd FFUj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 64

61414 Uhodêær gh Rughp hqwuh Qýphurv Glixvrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 64
61415 D Surjudpdêær Olqhdu Glixvd gh Fdpsrv h Yhughjd| 1 1 1 1 1 1 1 1 1 1 1 66
61416 D Phglgd FFUj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 67

615 Ghvhqyroylphqwr gd Phglgd IGKj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 69
61514 Uhwruqrv gh Hvfdod 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:
61515 Hvwlpdqgr d Surgxêær 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 73
61516 Olplwhv gdv Frqwudêøhv h gdv H{sdqvøhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 74
61517 Sodqrv gh Surgxêær Glixvrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 75
61518 D Phglgd IGKj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 76
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616 Frqvlghudêøhv Ilqdlv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 85
7 Dsolfdêær gdv Phglgdv Sursrvwdv 87

714 Dsolfdêær gd Phglgd FFUj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 87
715 Dsolfdêær gd Phglgd IGKj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 89

71514 Dsolfdêær L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8;
71515 Dsolfdêær LL 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 94

8 Frqfoxvøhv h Uhfrphqgdêøhv 99
814 Frqfoxvøhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9:

81414 Frqfoxvøhv gd Dsolfdêær gd Phglgd FFUj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9:
81415 Frqfoxvøhv gd Dsolfdêær gd Phglgd IGKj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9:

815 Uhfrphqgdêøhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9;
Eleolrjud�d :3
D Surjudpdêær Olqhdu Glixvd :7

D14 Frqmxqwrv Glixvrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :7
D1414 Qýphurv Glixvrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :8
D1415 Wrpdgd gh Ghflvær hp Dpelhqwh Glixvr 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :;

D15 Surjudpdêær Olqhdu Glixvd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :<
D1514 R Prghor Vlpìwulfr gh ]lpphupdqq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;3
D1515 R Prghor Qær Vlpìwulfr gh Fduovvrq h Nrukrqhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;4

E Wdehodv gh Gdgrv ;7
F Olvwd gh Vðperorv Pdlv Xvdgrv ;9
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Olvwd gh Iljxudv

514 Rv frqmxqwrv surgxêær h frqvxpr gd whfqrorjld1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44
515 D whfqrorjld gh surgxêær1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44
516 Uhwruqrv gh hvfdod fdudfwhul}dgrv shor juä�fr gd whfqrorjld1 1 1 1 1 1 1 1 45
517 Phglgd udgldo gd h�flíqfld wìfqlfd rulhqwdêær frqvxpr vxsrqgr uh0

wruqrv frqvwdqwhv gh hvfdod1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 48
518 Frpsdudêær gdv h�flíqfldv udgldlv rulhqwdêær frqvxpr vxsrqgr uh0

wruqrv frqvwdqwhv/ yduläyhlv h qær fuhvfhqwhv gh hvfdod1 +Irqwh= Içuh/
Jurvvnrsi h Oryhoo/ 4<<7/ s19:/9< , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 49

519 Phglgd udgldo gd h�flíqfld wìfqlfd rulhqwdêær surgxêær vxsrqgr uh0
wruqrv frqvwdqwhv gh hvfdod1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:

51: Frpsdudêær hqwuh dv h�flíqfldv udgldlv rulhqwdêær surgxêær vxsrqgr
uhwruqrv frqvwdqwhv/ yduläyhlv h qær fuhvfhqwhv gh hvfdod1 +Irqwh= Içuh/
Jurvvnrsi h Oryhoo/ 4<<7/ s1435/437 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;

51; H�flíqfld wìfqlfd qær udgldo rulhqwdêær frqvxpr frqvlghudqgr uhwruqrv
frqvwdqwhv gh hvfdod1 +Irqwh= Fkduqhv/ Frrshu h Ukrghv/ 4<:;/ s1769 , 1 1 1 1 53

51< Dv iurqwhludv gh surgxêær FFU h IGK1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 56
5143 Ixqêær gh shuwlqíqfld grv lqvxprv h grv surgxwrv1 +Irqwh= Jlurg/ 4<<9/

s1<4 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 59
5144 Idwruhv gh surgxêær h{suhvvrv dwudyìv gh qýphurv glixvrv gr wlsr OU1 5<
614 Dv whfqrorjldv WSEFF h WSIGK h rv sodqrv gh surgxêær revhuydgrv1 1 69
615 Lpdjhp gh �+6> :,_ WSEFF1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6;
616 D whfqrorjld gh surgxêær WS>

IGKj/ 3 ? � ? 41 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 79
714 D whfqrorjld gh surgxêær WSIGK +Dsolfdêær L gd phglgd IGKj,1 1 1 1 8<
715 Dv whfqrorjldv gh surgxêær WSEFF h WS>'f

IGKj +Dsolfdêær L gd phglgd
IGKj,1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8<

716 Uhsuhvhqwdêær juä�fd gh WSIGK +Dsolfdêær LL gd phglgd IGKj,1 1 1 1 95
717 Uhsuhvhqwdêær juä�fd gh WSEFF h gh �+Se, +Dsolfdêær LL gd phglgd

IGKj,1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 97
718 Lpdjhp gh WSEFF _ �+Se, +Dsolfdêær LL gd phglgd IGKj,1 1 1 1 1 1 1 1 97
719 Whfqrorjld gh surgxêær WS>'f

IGKj +Dsolfdêær LL gd phglgd IGKj,1 1 1 1 98
D14 Qýphur glixvr gr wlsr O1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :9
D15 Qýphur glixvr gr wlsr U1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ::
D16 Qýphur glixvr gr wlsr OU1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ::
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Olvwd gh Wdehodv

714 Ðqglfhv gh h�flíqfld +Dsolfdêær gd phglgd FFUj,1 1 1 1 1 1 1 1 1 1 1 1 1 1 89
715 Dv hodvwlflgdghv gr uhwruqr gh hvfdod h rv olplwhv gdv frqwudêøhv h

h{sdqvøhv +Dsolfdêær L gd phglgd IGKj,1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 93
716 Uhvxowdgrv frqvlghudqgr xp judx gh uhdolvpr ljxdo d 3> : +Dsolfdêær L

gd phglgd IGKj,1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 93
717 H�flíqfldv frqvlghudqgr glihuhqwhv judxv gh uhdolvpr +Dsolfdêær L gd

phglgd IGKj,1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 93
718 Dv hodvwlflgdghv gr uhwruqr gh hvfdod h rv olplwhv gdv frqwudêøhv h

h{sdqvøhv +Dsolfdêær LL gd phglgd IGKj,1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 96
719 Uhvxowdgrv frqvlghudqgr xp judx gh uhdolvpr ljxdo d 3> : +Dsolfdêær LL

gd phglgd IGKj,1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 96
71: H�flíqfldv frqvlghudqgr glihuhqwhv judxv gh uhdolvpr +Dsolfdêær LL gd

phglgd IGKj,1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 96
E14 Lqvxprv glixvrv1 +Irqwh= Xhgd/ Ndplpxud/ ^4<<9/ s15`, 1 1 1 1 1 1 1 1 1 1 1 1 1 ;7
E15 Surgxwrv glixvrv1 +Irqwh= Xhgd/ Ndplpxud/ ^4<<9/ s16`, 1 1 1 1 1 1 1 1 1 1 1 1 ;7
E16 Lqvxprv h surgxwrv +Dsolfdêær L gd phglgd IGKj,1 1 1 1 1 1 1 1 1 1 1 1 1 ;8
E17 Lqvxprv h surgxwrv +Dsolfdêær LL gd phglgd IGKj,1 1 1 1 1 1 1 1 1 1 1 1 ;8



Fdsðwxor 4

Lqwurgxêær

Qrv ýowlprv dqrv/ sdðvhv h hpsuhvdv wíp dgtxlulgr fdgd yh} pdlv d frqvflíqfld gh txh
phokruldv qd surgxwlylgdgh4 frqvwlwxhp0vh hp h�flhqwh dwdokr sdud r surjuhvvr h r fuhvflphqwr
hfrq÷plfr1 Sdud dwlqjlu pdlruhv qðyhlv gh surgxwlylgdgh/ dgplqlvwudgruhv odqêdp pær gh yäuldv
hvwudwìjldv/ ghshqghqgr sulqflsdophqwh gd whfqrorjld glvsrqðyho/ gr phlr hp txh d surgxêær
rfruuh h gd h�flíqfld gr surfhvvr surgxwlyr ^Oryhoo/ 4<<6/ s16`1 D whfqrorjld frpsuhhqgh d
pdqhlud frpr d hpsuhvd frqyhuwh rv lqvxprv hp surgxwrv1 R phlr hp txh d surgxêær rfruuh
hvwä uhodflrqdgr frp d orfdol}dêær jhrjuä�fd1 D h�flíqfld surgxwlyd gr surfhvvr surgxwlyr
dsuhvhqwd gxdv frpsrqhqwhv= d h�flíqfld wìfqlfd h d h�flíqfld dorfdwlyd1 D frpsrqhqwh h�flíqfld
dorfdwlyd uhihuh0vh ã kdelolgdgh gr jhuhqfldgru gh frpelqdu/ ã ox} grv suhêrv/ rv lqvxprv h
rv surgxwrv qxpd sursruêær öwlpd1 D frpsrqhqwh h�flíqfld wìfqlfd/ remhwr gh hvwxgr ghvwh
wudedokr/ uhihuh0vh ã kdelolgdgh gh wudqvirupdu lqvxprv hp surgxwrv ^Oryhoo/ 4<<6/ s1<043`1

D phqvxudêær gd h�flíqfld wìfqlfd ruljlqrx0vh gd gh�qlêær gh h�flíqfld wìfqlfd gh
Nrrspdqv h gd phglgd ghvhqyroylgd sru Gheuhx ^Içuh/ Jurvvnrsi/ Oryhoo/ 4<<7/ s1:`1 Vhjxqgr
Nrrspdqv ^dsxg Oryhoo/ 4<<6/ s143` xpd rujdql}dêær ì h�flhqwh whfqlfdphqwh vh h vrphqwh vh= 4,
r dxphqwr gd surgxêær gh txdotxhu surgxwr lpsolfd qd uhgxêær gr qðyho gh surgxêær gh rxwur
surgxwr rx r dxphqwr gr frqvxpr gh shor phqrv xp lqvxpr> 5, h vh d uhgxêær gr frqvxpr gh
txdotxhu lqvxpr lpsolfd qr dxphqwr gr frqvxpr gh rxwur lqvxpr rx d uhgxêær gd surgxêær gh
shor phqrv xp surgxwr1 Hp 4<84/ Gheuhx ^dsxg Uxvvhoo/ 4<<;/ s1: h 5;` lqwurgx}lx d sulphlud
phglgd udgldo gd h�flíqfld wìfqlfd hp whuprv gh xp �frh�flhqwh gh xwlol}dêær grv uhfxuvrv�/
gh�qlqgr0d frpr vhqgr d xqlgdgh phqrv d pä{lpd uhgxêær sursruflrqdo5 gr frqvxpr revhuydgr
wdo txh r surgxwru frqwlqxh d ideulfdu d phvpd txdqwlgdgh grv surgxwrv1 Xp ðqglfh ljxdo d

�Ì d phglgd gh surgxwrv iðvlfrv surgx}lgrv d sduwlu gr xvr gh xp qðyho �{r gh lqvxprv1 Lvwr srgh lqfoxlu
wrgrv rv lqvxprv h wrgrv rv surgxwrv rx xp vxefrqmxqwr gh lqvxprv h gh surgxwrv1 Qd suhvhqêd gh pýowlsorv
lqvxprv h2rx surgxwrv ghyh0vh uhgx}l0orv d hvfdoduhv srvlwlyrv1

2D uhgxêær sursruflrqdo ì d uhgxêær qxpd phvpd sursruêær gr frqvxpr gh wrgrv rv lqvxprv1
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xqlgdgh lqglfd txh r surgxwru ì h�flhqwh whfqlfdphqwh> xp ðqglfh phqru txh d xqlgdgh lqglfd
d suhvhqêd gh lqh�flíqfld wìfqlfd h r frqvxpr grv uhfxuvrv srgh vhu uhgx}lgr1 Hp 4<8: Iduuhoo
ghvhqyroyhx xp pìwrgr gh surjudpdêær pdwhpäwlfd qær sdudpìwulfd h hpsuhjrx d phglgd gh
Gheuhx sdud phqvxudu ðqglfhv gh lqh�flíqfld1

D frqwulexlêær gh Gheuhx2Iduuhoo irl ljqrudgd sru pdlv gh gxdv gìfdgdv h uhghvfrehuwd
hp 4<:; sru Fkduqhv/ Frrshu h Ukrghv0FFU1 Hvwhv wuív shvtxlvdgruhv hvwhqghudp d phwrgror0
jld sdud pýowlsorv lqvxprv h pýowlsorv surgxwrv/ ghvhqyroyhqgr surjudpdv olqhduhv sdud fdofxodu
ðqglfhv udgldlv gd h�flíqfld wìfqlfd1 FFU ghqrplqdudp d phwrgrorjld gh Gdwd Hqyhorsphqw
Dqdo|vlv0GHD/ srutxh qr surfhvvr gh fäofxor gdv h�flíqfldv ì jhudgd xpd chqyrowöuld* irupdgd
sru idfhwdv +gh�qlgdv sru klshusodqrv, txh vær frqvwlwxðgdv gh sodqrv gh surgxêær h�flhqwhv
whfqlfdphqwh1 Xp sodqr gh surgxêær revhuydgr shuwhqfhqwh ã hqyrowöuld ì h�flhqwh whfqlfd0
phqwh h d hoh ì dwulexðgr judx gh h�flíqfld 4> xp sodqr gh surgxêær shuwhqfhqwh dr lqwhulru
gd hqyrowöuld +hqyroylgr shod hqyrowöuld, ì lqh�flhqwh h vhx ðqglfh gh h�flíqfld/ glihuhqwh gh 4/
ì rewlgr frpsdudqgr0vh r sodqr frp vxd surmhêær qd hqyrowöuld1 Yäuldv phglgdv gd h�flíqfld
wìfqlfd irudp frqvwuxðgdv dsöv r ghvhqyroylphqwr gh GHD/ ghvwdfdqgr0vh d phglgd gh Edqnhu/
Fkduqhv h Frrshu ^4<;7`/ d phglgd iuhh glvsrvdo kxoo 0IGK gh Ghsulqv/ Vlpdu h Wxonhqv ^4<;7`/
dv phglgdv qær udgldlv h dv phglgdv glixvdv gh Jlurg ^4<<9` txh dydoldp d h�flíqfld wìfqlfd
txdqgr dv txdqwlgdghv frqvxplgdv h surgx}lgdv vær glixvdv1

414 Remhwlyrv gr Wudedokr
Dqdolvdqgr d hyroxêær gd phqvxudêær gd h�flíqfld wìfqlfd yhul�fd0vh txh/ dsöv 4<:;/

rfruuhx xp judqgh surjuhvvr qd fuldêær gh qrydv phwrgrorjldv h phglgdv gd h�flíqfld wìfqlfd
edvhdgdv hp surjudpdêær pdwhpäwlfd1 Dwxdophqwh rv shvtxlvdgruhv frqfhqwudp vhxv hviruêrv
sdud h{whqvøhv ghvwdv phglgdv ãv pdlv yduldgdv vlwxdêøhv gd ylgd uhdo1

R remhwlyr ghvwh wudedokr ì ghvhqyroyhu/ dv phglgdv FFUj +xpd jhqhudol}dêær gd phgl0
gd gh FFU, h IGKj +xpd jhqhudol}dêær gd phglgd iuhh glvsrvdo kxoo, dsolfäyhlv qd phqvxudêær
gh ðqglfhv gd h�flíqfld wìfqlfd hp dpelhqwh glixvr/ rx vhmd/ txdqgr dv txdqwlgdghv frqvxplgdv
h surgx}lgdv vær glixvdv1

415 Lpsruwåqfld gr Wudedokr
Shodv sxeolfdêøhv txh wudwdp gr sodqhmdphqwr gd surgxêær/ revhuyd0vh txh hpsuhvdv

h rujdql}dêøhv gh yäulrv sdðvhv hvwær hpshqkdgdv hp phokrudu vhx surfhvvr surgxwlyr h hp
dxphqwdu rv qðyhlv gh surgxwlylgdgh1 Frqvwdqwhphqwh vær uhsruwdgrv uhvxowdgrv gh dqäolvh gh
h�flíqfld h gh surgxwlylgdgh hqyroyhqgr dv pdlv glyhuvdv äuhdv/ frpr d �qdqfhlud/ gd vdýgh/
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gd hgxfdêær h d djuðfrod1 Qr Eudvlo/ yhul�fd0vh txh kä xpd fuhvfhqwh suhrfxsdêær frp rv
ðqglfhv gh h�flíqfld h gh surgxwlylgdgh/ wdqwr qd äuhd sýeolfd frpr qd sulydgd1 Revhuyd0vh/
txh sulqflsdophqwh r jryhuqr ihghudo yhp frqfhqwudqgr hviruêrv frp r lqwxlwr gh dxphqwdu d
surgxwlylgdgh h d h�flíqfld grv vhuylêrv suhvwdgrv1

Hp ylvwd grv hpshqkrv phqflrqdgrv/ r frqmxqwr gdv phglgdv gd h�flíqfld wìfqlfd
glvsrqðyho ghyh vhu r pdlv dpsor srvvðyho1 Ghyh0vh whu phglgdv txh srvvdp vhu dsolfdgdv txdqgr
rv idwruhv gh surgxêær vær txdqwlgdghv ghwhuplqðvwlfdv h rxwudv phglgdv txdqgr iruhp txdqwl0
gdghv glixvdv1

416 Phwrgrorjld
D phglgd FFUj vhuä xpd jhqhudol}dêær gd phglgd udgldo gd h�flíqfld wìfqlfd gh FFU

edvhdgd qd surjudpdêær olqhdu glixvd gh Fdpsrv h Yhughjd| ^4<;<`1 R prghor gh Fdpsrv
h Yhughjd|/ sru vxd yh}/ ì edvhdgr qdv uhodêøhv gh rughp hqwuh qýphurv glixvrv gh�qlgdv sru
Udpðn h 
Uðpäqhn ^4<;8`1 R fäofxor grv ðqglfhv gd h�flíqfld frqvlvwh hqwær hp frpsdudu dv txdq0
wlgdghv glixvdv gr frqvxpr h gd surgxêær sdud glihuhqwhv frqmxqwrv fruwh � ghvwdv txdqwlgdghv/
wdo frpr 3> 3> 4> ===> 41

Qr fäofxor gh ðqglfhv gd h�flíqfld wìfqlfd yld phglgd IGKj/ r frqvxpr h d surgxêær
gh fdgd sodqr gh surgxêær revhuydgr srghuä vhu frqwudðgr h h{sdqglgr sru hvfdoduhv srvlwlyrv
d 5 +3> �`/ � ? 4 h e 5 ^3> �,/ � ? .4 uhvshfwlydphqwh/ rqgh +�� 433,( h +� � 433,( vær dv
yduldêøhv pä{lpdv1 Dwulexlqgr glihuhqwhv judxv gh uhdolvpr drv sodqrv frqvwuxðgrv d sduwlu gdv
frqwudêøhv h gdv h{sdqvøhv grv sodqrv revhuydgrv/ hvwhv ýowlprv srghp vhu ylvwrv frpr vhqgr
glixvrv1 Sdud fdofxodu d h�flíqfld srgh0vh hqwær hvwlsxodu judxv pðqlprv gh uhdolvpr/ wdo frpr
3> 3> 4> ===> 4/ vxjhulqgr txh txdqwr pdlru r uhdolvpr pdlv suö{lpr gd uhdolgdgh hvwä r ðqglfh gd
h�flíqfld wìfqlfd fdofxodgr1

417 Gh�qlêøhv
Qhvwd vhêær vhuær hvwdehohflgdv dv gh�qlêøhv gh dojxqv whuprv hvshfð�frv gd äuhd gh

surgxêær h frqvwdqwhphqwh xwlol}dgrv qhvwh wh{wr1 D pdlruld gdv gh�qlêøhv irudp h{wudðgdv gr
uhodwöulr gh Vwhhulqj Frpplwhh iru wkh Uhylhz ri Frpprqzhdowk2Vwdwh Vhuylfh Surylvrq ^4<<:`1

41 Ehqfkpdun = Ehqfkpdun ì dojr txh srgh vhu xvdgr frpr sdguær h txh vhuyh gh uhihuíqfld
sdud rxwudv frlvdv1

51 Frqmxqwr glixvr �D= Vh[ ì xpd frohêær gh remhwrv ghqrwdgrv jhqhulfdphqwh sru {/ hqwær
r frqmxqwr glixvr �D hp [ ì xp frqmxqwr gh sduhv rughqdgrv �D @ ��{> � ��+{,

� = { 5 [�1
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� ��+{, ì fkdpdgr gh ixqêær gh shuwlqíqfld rx judx gh shuwlqíqfld +wdpeìp ghqrplqdgd
gh judx gh frpsdwlelolgdgh rx judx gh fhuwh}d, gh { hp �D txh pdshld [ qr hvsdêr gh
shuwlqíqfld S 1 Jhudophqwh S @ ^3> 4`/ sruìp vh S @ i3> 4j/ hqwær �D qær ì glixvr h � ��+{,
ì lgíqwlfd ã ixqêær fdudfwhuðvwlfd gh xp frqmxqwr qær glixvr ^]lpphupdqq/ 4<<4/ s145 h
46`1

61 Frqmxqwr fruwh � gh �D= R frqmxqwr grv hohphqwrv txh shuwhqfhp dr frqmxqwr glixvr �D
h txh dsuhvhqwdp shor phqrv r judx gh shwlqíqfld � ì fkdpdgr gh frqmxqwr fruwh � gh �D1
R frqmxqwr fruwh � gh �D/ D> @ ix 5 U = ��@+x, A �j ì xp vxefrqmxqwr frqyh{r gh U wdo
txh h{lvwh p 5 U frp � ��+p, @ 41 Txdqgr p ì ýqlfr/ d txdqwlgdgh glixvd ì ghqrplqdgd
gh qýphur glixvr/ h vh p qær ì ýqlfr jhudophqwh d txdqwlgdgh glixvd ì ghqrplqdgd gh
lqwhuydor glixvr ^]lpphupdqq/ 4<<4/ s147`1

71 Frqmxqwr h�flíqfld= Ì xp vxefrqmxqwr gd iurqwhlud gh surgxêær irupdgr shorv sodqrv
gh surgxêær h�flhqwhv whfqlfdphqwh/ vhjxqgr d gh�qlêær gh Nrrspdqv1 Sdud hvwhv sodqrv
gh surgxêær/ xp dxphqwr hp txdotxhu surgxwr uhtxhu xpd uhgxêær hp shor phqrv xp
rxwur surgxwr rx xp dxphqwr hp shor phqrv xp lqvxpr/ h xpd uhgxêær hp txdotxhu
lqvxpr uhtxhu xp dxphqwr hp shor phqrv rxwur lqvxpr rx d uhgxêær hp shor phqrv xp
surgxwr1

81 Gdwd Hqyhorsphqw Dqdo|vlv0GHD= Xpd wìfqlfd gh surjudpdêær olqhdu txh lghqwl�fd
dv phokruhv suäwlfdv gh xpd dprvwud gh surgxwruhv h phgh d h�flíqfld wìfqlfd edvhdgr
qd glihuhqêd hqwuh r qðyho grv lqvxprv +surgxwrv, gh xp surgxwru revhuydgr h r qðyho
grv lqvxprv +surgxwrv, gdtxhoh txh dsuhvhqwd d phokru suäwlfd pdqwhqgr �{r r qðyho grv
surgxwrv +lqvxprv,1

91 Ghflvrq Pdnlqj Xqlw0GPX= Dv rujdql}dêøhv rx xqlgdghv gh surgxêær rx surgxwruhv
d vhuhp dqdolvdgdv qxp hvwxgr gh dqäolvh gh h�flíqfld rx surgxwlylgdgh1 Dv rujdql}dêøhv
srghp vhu sýeolfdv rx sulydgdv/ frp rx vhp �qv oxfudwlyrv1

:1 H�flíqfld dorfdwlyd= Lqglfd vh r surgxwru hpsuhjd rv lqvxprv ã ox} grv suhêrv +grv
lqvxprv, qxpd sursruêær öwlpd txh plqlpl}d rv fxvwrv gd surgxêær1

;1 H�flíqfld wìfqlfd= Srgh vhu rewlgd shod frpsdudêær hqwuh rv qðyhlv grv lqvxprv h grv
surgxwrv revhuydgrv h rv qðyhlv öwlprv1 D frpsdudêær srgh vhu dwudyìv gd ud}ær hqwuh d
surgxêær revhuydgd h r srwhqfldo pä{lpr dwlqjðyho sdud xp gdgr frqvxpr/ rx d ud}ær
hqwuh d txdqwlgdgh grv lqvxprv revhuydgd h r srwhqfldo pðqlpr h{ljlgr sdud surgx}lu xpd
txdqwlgdgh �{d grv surgxwrv1
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<1 Idwruhv gh surgxêær= Vær rv lqvxprv frqvxplgrv h rv surgxwrv jhudgrv sru xp sur0
gxwru1 R frqmxqwr grv idwruhv gh surgxêær wdpeìp ì ghqrplqdgr gh sodqr gh surgxêær
rx yhwru lqvxpr0surgxwr1

431 Irojdv= Vær dv txdqwlgdghv h{wudv d vhuhp uhgx}lgdv +dxphqwdgdv, qrv lqvxprv +surgx0
wrv, sdud txh r surgxwru dwlqmd r frqmxqwr h�flíqfld dsöv wrgrv rv lqvxprv +surgxwrv,
whuhp vlgr uhgx}lgrv +dxphqwdgrv, sdud dwlqjlu d lvrtxdqwd1 Dsöv dv uhgxêøhv +dxphq0
wrv, dglflrqdlv/ r sodqr gh surgxêær uhvxowdqwh shuwhqfh dr frqmxqwr h�flíqfld h sruwdqwr
ì h�flhqwh whfqlfdphqwh vhjxqgr d gh�qlêær gh Nrrspdqv1

441 Iurqwhlud gh surgxêær= Ì d fxuyd txh uhsuhvhqwd d txdqwlgdgh pðqlpd gh xp lqvxpr
+rx frpelqdêær gh lqvxprv, uhtxhulgrv sdud surgx}lu xpd gdgd txdqwlgdgh gh surgxwrv
+rx frpelqdêær gh surgxwrv,1 Wdpeìp srgh vhu d fxuyd txh uhsuhvhqwd d txdqwlgdgh
pä{lpd gh surgxwrv +rx frpelqdêær gh surgxwrv, surgx}lgrv d sduwlu gh xpd gdgr qðyho
gh lqvxprv +rx frpelqdêær gh lqvxprv,1

451 Lvrtxdqwd= Ì d fxuyd txh uhsuhvhqwd d txdqwlgdgh gh lqvxprv qhfhvväulrv sdud surgx}lu
xp qðyho �{r gh surgxwrv1 Glihuhqwhv surgxwruhv orfdol}dgrv qd phvpd lvrtxdqwd sur0
gx}hp r phvpr qðyho grv surgxwrv srghqgr hpsuhjdu qðyhlv glihuhqwhv grv lqvxprv1

461 Phglgd Iuhh Glvsrvdo Kxoo0IGK = Phglgd gh h�flíqfld wìfqlfd ghulydgd gd phglgd
EFF fxmd frqglêær gh frqyh{lgdgh +h{ljlgd qd phglgd EFF, qær qhfhvvlwd vhu dwhqglgd1
Qhvwd phglgd rv surgxwruhv ehqfkpdunv vær surgxwruhv revhuydgrv qd suäwlfd1

471 Phokruhv suäwlfdv= Ì r frqmxqwr gh suäwlfdv gh jhuhqfldphqwr h gh wudedokr/ gh xp
juxsr gh rujdql}dêøhv vlploduhv/ txh uhvxowdp qr srwhqfldo gh surgxêær pdlv dowr rx qd
txdqwlgdgh öwlpd gh frpelqdêær grv surgxwrv sdud xp gdgr qðyho �{r gh frpelqdêær gh
lqvxprv1

481 Qýphur glixvr= Xp qýphur glixvr �P ì xp frqmxqwr glixvr fryh{r qrupdol}dgr frqwlgr
qd uhwd grv qýphurv uhdlv U wdo txh= l, h{lvwh xp ýqlfr {J 5 U1 frp � �� +{J, @ 4 +{J ì
fkdpdgr gh ydoru pìglr gh �P,> ll, d ixqêær � �� +{, ì frqwðqxd sru sduwhv1 ^]lpphupdqq/
4<<4/ s18:`

491 Rujdql}dêøhv= Vær hpsuhvdv sýeolfdv rx sulydgdv frp rx vhp �qv oxfudwlyrv1 Dv hpsuh0
vdv srghp vhu edqfrv/ krvslwdlv/ eleolrwhfdv/ id}hqgdv djuðfrodv/ xqlyhuvlgdghv/ ixqgdêøhv
h ormdv gh frpìuflr1

4:1 Sodqr gh surgxêær= Ì r frqmxqwr grv lqvxprv xwlol}dgrv h grv surgxwrv jhudgrv qxp
ghwhuplqdgr shuðrgr gh whpsr sru xpd rujdql}dêær1
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4;1 Surgxwlylgdgh= Ì d phglgd gh surgxwrv iðvlfrv surgx}lgrv d sduwlu gr xvr gh xp qðyho
�{r gh lqvxprv1 Lvwr srgh lqfoxlu wrgrv rv lqvxprv h wrgrv rv surgxwrv rx xp vxefrqmxqwr
gh lqvxprv h gh surgxwrv1 Qd suhvhqêd gh pýowlsorv lqvxprv h2rx surgxwrv ghyh0vh uhgx}l0
orv d hvfdoduhv srvlwlyrv1

4<1 Txdqwlgdgh fulvs= Ì xp qýphur h{dwr/ vhp lpsuhflvøhv h suredelolgdghv dvvrfldgdv1
531 Txdqwlgdgh glixvd= Ì xp frqmxqwr glixvr1
541 Uhwruqr gh hvfdod= Uhodêær hqwuh surgxwrv h lqvxprv1 Uhwruqrv srghp vhu frqvwdqwhv/

fuhvfhqwhv rx ghfuhvfhqwhv/ ghshqghqgr vh d surgxêær fuhvfh qd phvpd sursruêær/ qxpd
sursruêær pdlru rx qxpd sursruêær phqru txh rv lqvxprv/ uhvshfwlydphqwh1

551 Whfqrorjld gh surgxêær= Uhodêær lqfrusrudgd qr surfhvvr gh surgxêær txh ghwhuplqd
d pdqhlud gh frpr rv lqvxprv srghp vhu frqyhuwlgrv hp surgxwrv1

418 Hvwuxwxud gr Wudedokr
R wudedokr hqfrqwud0vh hvwuxwxudgr hp flqfr fdsðwxorv=
Qr sulphlur fdsðwxor ì dsuhvhqwdgd xpd euhyh lqwurgxêær dr whpd/ vær hvwdehohflgrv

rv sureohpdv d vhuhp derugdgrv h xpd euhyh qrêær gh frpr vhuær uhvroylgrv1 Sru ýowlpr
dsuhvhqwd0vh xpd mxvwl�fdwlyd gr wudedokr h d gh�qlêær gh dojxqv whuprv hvshfð�frv gd äuhd gd
surgxêær xwlol}dgrv qr wh{wr

R fdsðwxor LL ghvfuhyh whfqrorjldv gh surgxêær h dojxpdv phglgdv udgldlv/ qær udgldlv
h glixvdv gd h�flíqfld wìfqlfd1

Qr fdsðwxor LLL vhuær ghvhqyroylgdv dv gxdv qrydv phglgdv sursrvwdv sdud dqäolvh gd
h�flíqfld wìfqlfd1

R fdsðwxor LY frqvlvwh qd h{sodqdêær gd dsolfdêær gdv phglgdv gh�qlgdv hp wuív frq0
mxqwrv gh sodqrv gh surgxêær1

Qr fdsðwxor Y dsuhvhqwdp0vh dv frqfoxvøhv frqvhtÿhqwhv gr ghvhqyroylphqwr gr wud0
edokr h dv uhfrphqgdêøhv sdud ixwxudv shvtxlvdv1



Fdsðwxor 5

Phglgdv gd H�flíqfld Wìfqlfd

Txdqgr vh glvfxwh d ghvhpshqkr gh xpd hpsuhvd/ ì frpxp ghvfuhyí0od frpr vhqgr
pdlv rx phqrv ch�flhqwh* rx pdlv rx phqrv csurgxwlyd* ^Oryhoo/ 4<<6/ s16`1 D h�flíqfld srvvxl
gxdv frpsrqhqwhv= d frpsrqhqwh uhihuhqwh ã kdelolgdgh gr jhuhqfldgru hp wudqvirupdu lqvxprv
hp surgxwrv ghqrplqdgd gh h�flíqfld wìfqlfd/ h d frpsrqhqwh uhihuhqwh ã kdelolgdgh gr jhuhq0
fldgru hp gh�qlu sursruêøhv öwlpdv grv lqvxprv h grv surgxwrv ã ox} grv suhêrv sudwlfdgrv qr
phufdgr/ ghqrplqdgd gh h�flíqfld dorfdwlyd1 D phqvxudêær gd h�flíqfld wìfqlfd ruljlqrx0vh
gd gh�qlêær gh h�flíqfld wìfqlfd gh Nrrspdqv h gd phglgd ghvhqyroylgd sru Gheuhx ^Içuh/
Jurvvnrsi/ Oryhoo/ 4<<7/ s1:`1 Vhjxqgr Nrrspdqv ^dsxg Oryhoo/ 4<<6/ s143` xpd rujdql}dêær ì
h�flhqwh whfqlfdphqwh vh h vrphqwh vh xp dxphqwr hp txdotxhu surgxwr jhudgr shod rujdql0
}dêær uhtxhu d uhgxêær qr qðyho gh rxwur surgxwr rx xp dxphqwr hp shor phqrv xp lqvxpr
hpsuhjdgr> h vh xpd uhgxêær hp txdotxhu lqvxpr hpsuhjdgr sru hod lpsolfd qxp dxphqwr
hp shor phqrv rxwur lqvxpr rx d uhgxêær hp shor phqrv xp surgxwr1 Hp 4<84 Gheuhx ^dsxg
Uxvvhoo/ 4<<;/ s1: h 5;` lqwurgx}lx d sulphlud phglgd udgldo gd h�flíqfld wìfqlfd hp whuprv gh
xp �frh�flhqwh gh xwlol}dêær grv uhfxuvrv�/ gh�qlqgr0d frpr vhqgr d xqlgdgh phqrv d pä{lpd
uhgxêær htxlsursruflrqdo gr frqvxpr gh wrgrv rv lqvxprv revhuydgrv wdo txh r surgxwru srvvd
frqwlqxdu d ideulfdu rv phvprv surgxwrv1 Xp ðqglfh ljxdo ã xqlgdgh lqglfd txh r surgxwru ì
h�flhqwh whfqlfdphqwh> xp ðqglfh phqru txh d xqlgdgh lqglfd lqh�flíqfld wìfqlfd h txh r frq0
vxpr gh wrgrv rv lqvxprv srgh vhu uhgx}lgr qd phvpd sursruêær1 Hp 4<8: Iduuhoo ghvhqyroyhx
xp pìwrgr gh surjudpdêær pdwhpäwlfd qær sdudpìwulfd h hpsuhjrx d phglgd gh Gheuhx sdud
phqvxudu ðqglfhv gh lqh�flíqfld hp id}hqgdv djuðfrodv grv Hvwdgrv Xqlgrv1

D gh�qlêær gh Nrrspdqv vxjhuh d frpsdudêær grv qðyhlv grv lqvxprv h grv surgx0
wrv sudwlfdgrv frp rv qðyhlv öwlprv ^Oryhoo/ 4<<6/ s17` gh xpd hpsuhvd1 Sru yäulrv dqrv r
pdlru sureohpd hp vh phqvxudu d h�flíqfld wìfqlfd hud d ghwhuplqdêær grv qðyhlv öwlprv gh
xpd hpsuhvd dwì txh hp 4<:; Fkduqhv/ Frrshu h Ukrghv0FFU irupxodudp d derugdjhp Gd0
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wd Hqyhorsphqw Dqdo|vlv0GHD sdud phqvxudu udgldophqwh ðqglfhv gd h�flíqfld wìfqlfd1 Frp
r dx{ðolr gh surjudpdêær pdwhpäwlfd qær sdudpìwulfd/ GHD jhud xpd hqyrowöuld grv sodqrv
gh surgxêær revhuydgrv1 Wrgrv rv sodqrv gh surgxêær shuwhqfhqwhv d hvwd hqyrowöuld/ txh ì
d iurqwhlud gh surgxêær/ vær h�flhqwhv whfqlfdphqwh h vhxv qðyhlv gh frqvxpr h gh surgxêær
vær öwlprv41 Rv ðqglfhv gd h�flíqfld wìfqlfd dvvrfldgrv drv ghpdlv sodqrv gh surgxêær vær rv
phqruhv hvfdoduhv srvlwlyrv txh frqwudhp rv frqvxprv +rx rv pdlruhv hvfdoduhv txh h{sdqghp
dv surgxêøhv, surmhwdqgr rv sodqrv vreuh sodqrv ehqfkpdunv1

Dsöv r ghvhqyroylphqwr gh GHD irudp hoderudgdv rxwudv phglgdv gd h�flíqfld wìf0
qlfd/ frpr d phglgd udgldo gh Edqnhu/ Fkduqhv h Frrshu0EFF ^4<;7` h d phglgd udgldo gh
Ghsulqv/ Vlpdu h Wxonhqv0GVW ^4<;7`1 Dv phglgdv gh FFU/ EFF h GVW ghihuhqfldp0vh txdqwr
d rewhqêær grv sodqrv gh surgxêær ehqfkpdunv txh frqvwlwxhp d hqyrowöuld1 Qd phglgd gh FFU
rv ehqfkpdunv vær jhudgrv sru frpelqdêøhv olqhduhv srvlwlydv +h sru lvvr ì ghvljqdgd gh iuhh
glvsrvdo frqlfdo kxoo 0 Wxonhqv ^4<<6/ s15`,> qd phglgd udgldo gh EFF dv frpelqdêøhv olqhduhv
txh jhudp rv ehqfkpdunv vær frqyh{dv +uhfhehqgr ghqrplqdêær gh frqyh{ iuhh glvsrvdo kxoo
0 Wxonhqv ^4<<6/ s15`,> qd phglgd gh GVW rv ehqfkpdunv vær sodqrv gh surgxêær revhuydgrv
qd suäwlfd h sruwdqwr d iurqwhlud gh surgxêær ì frqvwlwxðgd xqlfdphqwh sru sodqrv revhuydgrv/
uhfhehqgr d ghqrplqdêær gh iuhh glvsrvdo kxoo1

Vhjxqgr Oryhoo ^4<<6/ s146` dv phglgdv udgldlv gd h�flíqfld wìfqlfd qær vær shuihlwdv
srlv hp yäuldv vlwxdêøhv qær frlqflghp frp d gh�qlêær gh h�flíqfld wìfqlfd gh Nrrspdqv1
Hpsuhjdqgr d qrwdêær gh Içuh/ Jurvvnrsi h Oryhoo ^4<<7/ s159 h 6<`/ vhmd d whfqrorjld gh sur0
gxêær uhsuhvhqwdgd shod fruuhvsrqgíqfld frqvxpr F+|J, @ i{ = +{> |J, ì yläyhoj/ rqgh { 5 U�
ì xp yhwru gh txdqwlgdghv gh lqvxprv h |J 5 U� ì r yhwru gd txdqwlgdgh �{d grv surgxwrv
+txdotxhu sdu +{> |J,/ frp { 5 F+|J,/ ì xp sodqr gh surgxêær yläyho,1 Vhmdp rv vxefrqmxq0
wrv LvrtFE+� @ i{ 5 F+|, = �{ @5 F+|, vh � ? 4j txh ì r frqmxqwr lvrtxdqwd gh F+|J, h
HifFE+J� @ i{ 5 F+|J, = {* 9 { @, {* @5 F+|J,j txh ì r vxefrqmxqwr h�flíqfld gh F+|J,1 Whp0vh
txh HifFE+J� � LvrtFE+J�1 D gh�qlêær gh Nrrspdqv ì uljrurvd h uhtxhu txh r surgxwru h�flhqwh
whfqlfdphqwh shuwhqêd vlpxowdqhdphqwh drv vxefrqmxqwrv HifFE+J� h LvrtFE+J�/ sruìp dv phgl0
gdv udgldlv lghqwl�fdp frpr h�flhqwhv rv sodqrv gh surgxêær gr frqmxqwr HifFE+J� h txdotxhu
rxwur sodqr orfdgr qr frqmxqwr LvrtFE+J� cirud* gr vxefrqmxqwr h�flíqfld1

Sdud holplqdu hvwd gh�flíqfld gdv phglgdv udgldlv/ yäuldv phglgdv dowhuqdwlydv +gh0
qrplqdgdv gh phglgdv qær udgldlv, gd h�flíqfld wìfqlfd irudp dsuhvhqwdgdv frp r remhwlyr gh
wruqä0odv Nrrspdqv ^Oryhoo/ 4<<6/ s147`1 Oryhoo dohuwd txh wrgdv dv phglgdv qær udgldlv vxjhul0
gdv whp vxdv gh�flíqfldv/ sruìp yhul�fd0vh qd olwhudwxud txh d pdlv hpsuhjdgd ì d gh Fkduqhv/

�Qhvwh wudedokr rv sodqrv gh surgxêær shuwhqfhqwhv d iurqwhlud gh surgxêær vhuær ghqrplqdgrv gh sodqrv
ehqfkpdunv1



<

Frrshu h Ukrghv ^4<:;`1 D vroxêær vxjhulgd sru hohv frqvlvwh hp frqwudlu udgldophqwh rv lqvxprv
rx h{sdqglu udgldophqwh rv surgxwrv dorfdqgr r sodqr gh surgxêær qr frqmxqwr lvrtxdqwd h hp
vhjxlgd uhdorfä0or wdo txh sdvvh d shuwhqfhu dr frqmxqwr h�flíqfld1 R vhjxqgr sdvvr srgh vhu
rewlgr dwudyìv gd lqfoxvær gdv yduläyhlv gh irojd grv lqvxprv h grv surgxwrv qd ixqêær remhwlyr
gr surjudpd olqhdu txh fdofxod r ðqglfh gd h�flíqfld wìfqlfd udgldo r txh ohyd d xpd uhgxêær
dglflrqdo gr frqvxpr gh dojxqv lqvxprv h2rx dxphqwr gd surgxêær gh dojxqv surgxwrv1

Txdqwr ãv phglgdv gd h�flíqfld wìfqlfd frphqwdgdv dqwhulruphqwh suhvvxsøh0vh d lq0
h{lvwíqfld gh lqfhuwh}d hp uhodêær dv txdqwlgdghv frqvxplgdv h surgx}lgdv/ rx vhmd/ vær frqvlg0
hudgdv txdqwlgdghv ghwhuplqðvwlfdv1 Hqwuhwdqwr/ hp yäuldv vlwxdêøhv gd ylgd uhdo +s1h{1 Fdpsrv
h Yhughjd| ^4<;<`/ Oxkdqgmxod ^4<;<`/ Jlurg ^4<<9`/ Wuldqwlv h Hhfndxw ^4<<:`/ Frrshu/ Sdun h
\x ^4<<<`, ì pxlwr gliðflo frqkhfhu r ydoru h{dwr grv phvprv h vhjxqgr Wuldqwlv h Hhfndxw ^4<<:/
s15`/ qd pdlruld grv hvwxgrv uhodwlyrv d surgxêær/ rv gdgrv uhihuhqwhv drv sodqrv gh surgxêær
qær srghp vhu frohwdgrv frp h{dwlgær h hvwdv lpsuhflvøhv vær ghylgdv dr idwr grv vlvwhpdv gh
phglêær qær vhuhp ruljlqdophqwh surmhwdgrv sdud r sursövlwr gh frohwdu gdgrv h lqirupdêøhv
ýwhlv sdud hvwxgrv gd surgxêær1 Uhfhqwhphqwh/ d whruld grv frqmxqwrv glixvrv whp vlgr sursrv0
wd frpr ihuudphqwd fdsd} gh fdswdu lpsuhflvøhv dvvrfldgdv drv sodqrv gh surgxêær ^Wuldqwlv h
Jlurg/ 4<<;/ s15`/ vxjhulqgr d dydoldêær gd h�flíqfld wìfqlfd hp dpelhqwh glixvr/ rx vhmd/ txdqgr
dv txdqwlgdghv frqvxplgdv h surgx}lgdv vær glixvdv1

Sdud d dydoldêær gd h�flíqfld wìfqlfd hp dpelhqwh glixvr/ hvwær glvsrqðyhlv dojxqv
prghorv txh uhvwulqjhp dv dqäolvhv d srxfdv pdqhludv gh h{suhvvdu hp whuprv gh txdqwlgdghv
glixvdv rv qðyhlv frqvxplgrv h surgx}lgrv1 D sulphlud phglgd ghvhqyroylgd sru Vhqjxswd ^4<<5`/
qær hpsuhjd txdqwlgdghv glixvdv pdv vxjhuh d h{lvwíqfld gh lpsuhflvøhv hqwuh rv sodqrv gh
surgxêær/ r txh ì hvshfl�fdgr dwudyìv gh uhvwulêøhv glixvdv qr surjudpd olqhdu txh phgh r ðqglfh
gd h�flíqfld wìfqlfd1 R vhjxqgr wudedokr hqyroyhqgr sodqrv gh surgxêær glixvrv h d phqvxudêær
gd h�flíqfld wìfqlfd ì r gh Jlurg ^4<<9`1 Qxp wudedokr pdlv frpsohwr txh r gh Vhqjxswd/ Jlurg
ghvhqyroyhx xp frqmxqwr gh phglgdv glixvdv ghulydgdv gdv phglgdv gh FFU/ EFF h gd phglgd
IGK1 Hvwdv phglgdv vær ýwhlv qdv vlwxdêøhv hp txh dv txdqwlgdghv frqvxplgdv h surgx}lgdv
vær h{suhvvdv dwudyìv gh olplwhv lqihulruhv h olplwhv vxshulruhv/ lqglfdqgr rx qðyhlv lpsrvvðyhlv
gh rfruuhu qd suäwlfd rx qðyhlv txh idflophqwh srghp vhu lpsohphqwdgrv shorv surgxwruhv1

514 H�flíqfld Wìfqlfd
R frqfhlwr gh h�flíqfld qd surgxêær whp uhfhelgr xp vljql�fdgr pdlv suhflvr qd

hfrqrpld ghsrlv txh Nrrspdqv h Gheuhx lqwurgx}ludp hp 4<84 d qrêær gh frqmxqwr surgxêær
^Wxonhqv h Hhfndxw/ 4<<8/ s17:7`/ jhudophqwh ghqrplqdgr gh whfqrorjld gd surgxêær ^Içuh/
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Jurvvnrsi h Oryhoo/ 4<<7/ s158`1 Vhjxqgr d whuplqrorjld gh Nrrspdqv0Gheuhx/ d whfqrorjld gh
surgxêær ì d frohêær WS gh sduhv +{> |, rqgh { 5 U� ì xp yhwru gh txdqwlgdghv gh lqvxprv h
| 5 U� xp yhwru gdv txdqwlgdghv gh surgxwrv txh srvvxhp d sursulhgdgh gh vhuhp yläyhlv5

WS @ �+{> |, = { 5 U� > | 5 U� > +{> |, ì yläyho�

D xwlolgdgh gd qrêær gh frqmxqwr surgxêær sdud r sursövlwr ghvwh wudedokr ì r idwr gh
txh qrv wud} d qrêær gh iurqwhlud h gh lqwhulru gr frqmxqwr1 Dvvlp srghp0vh glvwlqjxlu sodqrv
gh surgxêær shuwhqfhqwhv dr lqwhulru gd whfqrorjld gh surgxêær/ ghqrplqdgrv gh lqh�flhqwhv/
h dtxhohv txh shuwhqfhp ã iurqwhlud/ ghqrplqdgrv gh h�flhqwhv1 Sruwdqwr/ d h�flíqfld gh xp
sodqr gh surgxêær srgh vhu fdofxodgd hp whuprv gd glvwåqfld hqwuh hvwh h d iurqwhlud ^Wxonhqv
h Hhfndxw/ 4<<8/ s17:8`1

D h�flíqfld wìfqlfd srgh vhu fdofxodgd vhjxqgr rulhqwdêær frqvxpr h rulhqwdêær sur0
gxêær1 Qd rulhqwdêær frqvxpr surfxud0vh d pdlru frqwudêær srvvðyho gr frqvxpr +pdqwhqgr r
qðyho gh surgxêær revhuydgr,1 Qd rulhqwdêær surgxêær surfxud0vh shod pdlru h{sdqvær srvvðyho
gr yhwru surgxêær/ vhp dowhudu r qðyho dwxdo gh frqvxpr1 Ghylgr d hvwdv gxdv rulhqwdêøhv vhuä
ýwlo d uhsuhvhqwdêær gd whfqrorjld shorv frqmxqwr frqvxpr +F+|,,/ frqmxqwr surgxêær +S+{,, h
r juä�fr gd whfqrorjld gh surgxêær +WS,1

41 F = U�n $ F+|, 5 U�n , F+|, ì r frqmxqwr grv yhwruhv frqvxpr txh surgx}hp shor phqrv
r yhwru surgxêær |>

51 S = U�n $ S+{, 5 U�n , S+{, ì d frohêær grv yhwruhv surgxêær srvvðyhlv gh vhuhp jhudgrv
d sduwlu gr frqvxpr gh {>

61 WS @ i+{> |, 5 U�n�n = | 5 S+{,/ { 5 U�nj @ i+{> |, 5 U�n�n = { 5 F+|,> | 5 U�n j ,WS
ì d frohêær gh wrgrv rv yhwruhv frqvxpr0surgxêær yläyhlv1

Qd �jxud 514 hqfrqwudp0vh loxvwudgrv rv frqmxqwrv S+{,0juä�fr +d, h F+|,0juä�fr +e,1
Qd �jxud 515/ säjlqd 44/ r juä�fr gh WS gd whfqrorjld/ txh ì d äuhd olplwdgd shor hl{r grv { h
d vhpl0uhwd �$3d/ h rv frqmxqwrv S+{J, @ ^3> |J, h F+|J, @ ^{J>.4, prghodp d phvpd whfqrorjld/
sruìp uhsuhvhqwdp glihuhqwhv dvshfwrv gd phvpd1 R frqmxqwr frqvxpr prghod vxevwlwxlêær gh
lqvxprv h r frqmxqwr surgxêær prghod vxevwlwxlêær gh surgxwrv1 R juä�fr prghod dpedv dv
vxevwlwxlêøhv h dglflrqdophqwh prghod d wudqvirupdêær lqvxpr0surgxwr1 D fdudfwhuðvwlfd txh
S+{,/ F+|, h WS wíp hp frpxp ì d srvvlelolgdgh gdv uhsuhvhqwdêøhv gh whfqrorjldv hp whuprv
gh txdqwlgdghv gh lqvxprv h gh txdqwlgdghv gh surgxwrv txh qær hqyroyhp r frqkhflphqwr gh
suhêrv1
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Iljxud 514= Rv frqmxqwrv surgxêær h frqvxpr gd whfqrorjld1
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Iljxud 515= D whfqrorjld gh surgxêær1

D vxshuiðflh gr juä�fr gh WS/ doìp gh prghodu d wudqvirupdêær lqvxpr0surgxwr/ pr0
ghod wdpeìp pxgdqêdv sursruflrqdlv txh rfruuhp qd whfqrorjld fdudfwhul}dqgr r txh vh fkdpd
gh uhwruqrv gh hvfdod1 Rv vhjxlqwhv wlsrv gh frpsruwdphqwr gh hvfdod h{lelgrv sru whfqrorjldv/
loxvwudgrv qrv wuív juä�frv gd �jxud 516/ vhuær frqvlghudgrv qhvwh wudedokr1

41 Uhwruqrv Frqvwdqwhv gh Hvfdod +UFH,= vh WS� � WS/ � 5 U> � A 3>
51 Uhwruqrv Qær Fuhvfhqwhv gh Hvfdod +UQFH, +wdpeìp ghqrplqdgr gh glvhfrqrpld gh

hvfdod,= vh WS� � WS/ 3 ? � 8 4/ rx vhmd/ vh WS � �WS/ � @ 4>
61 Uhwruqrv Qær Ghfuhvfhqwhv gh Hvfdod +UQGH , +wdpeìp ghqrplqdgr gh hfrqrpld gh

hvfdod,= vh WS� � WS/ � @ 4/ rx vhmd vh WS � �WS/ 3 ? � 8 41
Qxpd whfqrorjld txh h{leh uhwruqrv frqvwdqwhv gh hvfdod/ gxsolfdu r frqvxpr dfduuhwd

qd gxsolfdêær gd surgxêær1 Qr fdvr gh h{lelu uhwruqrv qær fuhvfhqwhv gh hvfdod d gxsolfdêær
gr qðyho gh frqvxpr jhdophqwh qær ohyd d gxsolfdêær gd surgxêær/ pdv vlp d xp ydoru dedl{r
ghvwh1 Txdqgr d whfqrorjld dsuhvhqwd uhwruqrv qær ghfuhvfhqwhv gh hvfdod/ qd gxsolfdêær gr
frqvxpr jhudophqwh rfruuh pdlv txh xpd gxsolfdêær gd surgxêær1

2R sdu E%c +� wdpeìp ì ghqrplqdgr gh yhwru lqvxpr0surgxwr/ rx gh idwruhv gh surgxêær/ rx dlqgd gh sodqr
gh surgxêær1
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Iljxud 516= Uhwruqrv gh hvfdod fdudfwhul}dgrv shor juä�fr gd whfqrorjld1

Sdud jdudqwlu d h{lvwíqfld gdv phglgdv gd h�flíqfld wìfqlfd txh vhuær gh�qlgdv qdv
suö{lpdv vhêøhv/ rv frqmxqwrv F/ S h WS ghyhp vdwlvid}hu dv vhjxlqwhv sursulhgdghv ^Jurvvnrsi/
4<;9/ s1835> Içuh/ Jurvvnrsi/ Oryhoo/ 4<<6/ s178/ 96/ <:`=

W41 WS+{> |, ì ihfkdgr>
W51 3 @5 F+|,>
W61 F+|, ì ihfkdgr>
W71 x A { 5 F+|,, x 5 F+|, +sursulhgdgh gr ghvfduwh iruwh grv lqvxprv,>
W81 S +{, ì ihfkdgr h olplwdgr>
W91 z 9 | 5 S+{,, z 5 S+{,/ +sursulhgdgh gr ghvfduwh iruwh grv surgxwrv,1

D sulphlud sursulhgdgh lqglfd txh sdud surgx}lu | ì qhfhvväulr frqvxplu xpd txdqwlgdgh srvl0
wlyd gh shor phqrv xp lqvxpr1 W7 lqglfd txh r frqvxpr srgh vhu dxphqwdgr vhp uhvwulêøhv h
W9 lqglfd txh vh srgh uhgx}lu olyuhphqwh d surgxêær1

R fäofxor gd h�flíqfld wìfqlfd uhtxhu dlqgd d gh�qlêær gh grlv vxefrqmxqwrv gh F+{,
hp uhodêær drv txdlv d h�flíqfld wìfqlfd ì phqvxudgd1 Sru h{hpsor/ srgh0vh revhuydu txh rv
sodqrv gh surgxêær yläyhlv gh F+|, vær olplwdgrv vxshulruphqwh/ h grlv vxefrqmxqwrv frqwlgrv
qhvwhv olplwhv vær6=

41 R frqmxqwr lvrtxdqwd gh F+|,= LvrtFE+� @ i{ 5 F+|, = �{ @5 F+|, vh � ? 4j/
51 R frqmxqwr h�flíqfld gh F+|,= HifFE+� @ i{ 5 F+|, = {* 9 { @, {*@5 F+|,j71

�Vh rv lqvxprv qær vdvwlid}hp d sursulhgdgh gr ghvfduwh iruwh hqwær frqyìp gh�qlu r frqmxqwr gh h�flíqfld
iudfd gh FE+�= .ssFE+� ' t% M FE+� G %*8 % 'i %**M FE+��1 Qr hvwxgr ghvhqyroylgr qhvwh wudedokr r frqmxqwr
F dsuhvhqwd d sursulhgdgh gr ghvfduwh iruwh h sruwdqwr UrJ^F E+�  .ssFE+� ^Içuh/ Jurvvnrsi/ Oryhoo/ 4<<7/ s173/
74`1

eYhmd gh�qlêær gh 9 qr dsíqglfh E1
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Vh F+|, ì ihfkdgr qær yd}lr hqwær LvrtFE+� h HifFE+� wdpeìp vær frqmxqwrv qær yd}lrv h HifFE+�
� LvrtFE+� ^Içuh/ Jurvvnrsi/ Oryhoo/ 4<<7/ s173`1 Srghp vhu gh�qlgrv vxefrqmxqwrv vhphokdqwhv
hp S+{, h WS1

Phqvxudu d h�flíqfld wìfqlfd rulhqwdêær frqvxpr gr sodqr +{J> |J, frqvlvwh hqwær/ hp
ghwhuplqdu txær orqjh gd iurqwhlud gh F+|J, hvwä {J dwudyìv gh xpd surmhêær gh {J vreuh HifFE+J�
rx LvrtFE+J� h qd rulhqwdêær surgxêær dwudyìv gh xpd surmhêær gh |J vreuh HifSE%J� rx LvrtSE%J�1
Ghshqghqgr gr prghor gh surmhêær/ gd whfqrorjld gh surgxêær h gd sduwh gd iurqwhlud vreuh
d txdo r sodqr vhuä surmhwdgr/ srghp0vh rewhu glihuhqwhv phglgdv gd h�flíqfld wìfqlfd1 Hp
4<:; Içuh h Oryhoo/ ^4<:;/ s148:`/ vxjhuludp wuív frqglêøhv txh xpd phglgd gd h�flíqfld wìfqlfd
ghyh vdwlvid}hu81 Uxvvhoo ^4<<3/ s1589` surs÷v/ qxpd txduwd sursulhgdgh/ txh xpd phglgd gd
h�flíqfld ghyh vhu lqghshqghqwh gd xqlgdgh gh phglgd1 Dvvlp/ vh HIF = F+{J,$ Un iru xpd
phglgd gh h�flíqfld/ hqwær HIF+{J> |J,/ {J 5 F+|J,/ |J A 3/ vdwlvid} dv vhjxlqwhv sursulhgdghv=

L HIF+{J> |J, @ 4/ { 5 HifFE+J�>
K Vh �{J 5 F+|J,/ hqwær HIF+�{J> |J, @ �3�HIF+{J> |J,/ ;� A 3>
P Vh {J 9 x/ x 5 F+|J,/ hqwær HIF+{J> |J, A HIF+x> |J,>
Fr HIF+{J> |J, ì lqghshqghqwh gd xqlgdgh gh phqvxudêær1

D sursulhgdgh L lqglfd txh drv sodqrv gh surgxêær shuwhqfhqwhv dr frqmxqwr h�flíqfld
gh F+|J, ì dwulexðgd h�flíqfld ljxdo ã xqlgdgh1 K uh hwh d krprjhqhlgdgh gh HIF/ h gl}
txh uhhvfdorqdu udgldophqwh r yhwru lqvxpr sru � A 3 lpsolfd qr uhhvfdorqdphqwr gd h�flíqfld
wìfqlfd ghvwh yhwru qd sursruêær �3�1 D sursulhgdghP hvwä uhodflrqdgd frp d prqrwrqlflgdgh
gh HIF h lqglfd txh vh r frqvxpr dxphqwdu gh {J sdud x/ x 5 F+|J,/ hqwær d h�flíqfld wìfqlfd
gh +x> |J, vhuä hvwulwdphqwh phqru txh d h�flíqfld gh +{J> |J,1 D txduwd sursulhgdgh uhodflrqdgd/
ghqrplqdgd sru Uxvvhoo gh sursulhgdgh gd frphqvxudelolgdgh/ vxjhuh txh wurfdu d phglgd gdv
txdqwlgdgh grv lqvxprv h grv surgxwrv qær dowhud r ðqglfh gh h�flíqfld dwulexðgr drv surgxwruhv
sru HIF1

Hp 4<;9/ Ero ^dsxg Uxvvhoo/ 4<<;/ s167` hqxqflrx/ dwudyìv gh xp whruhpd/ txh qær
h{lvwh qhqkxpd phglgd gd h�flíqfld wìfqlfd txh vdwlvid} vlpxowdqhpdqwh dv sursulhgdghv L/
K h P sdud wrgdv dv whfqrorjldv gh surgxêær1 Sdud vxshudu hvwh hpshflokr/ Ero vxjhuh grlv
fdplqkrv= +l, uhod{du rv d{lrpdv gh Içuuhoo2Oryhoo> +ll, rx uhvwulqjlu d fodvvh gdv whfqrorjldv
qdv txdlv r ðqglfh gh h�flíqfld vhuä dsolfdgr1 Qhvwh hvwxgr vhuær uhod{dgrv rv d{lrpdv L h P1
Frqvlghudqgr {J 5 F+|J,/ frp |J A 3/ hvwdv gxdv sursulhgdghv vhuær vxevwlwxðgdv sru=

DIçuh h Oryhoo wdpeìp vxjhuhp xpd txduwd sursulhgdgh 0 txh .8�E%Jc +J� �frpsdud % frp � M .sSFE+��/
pdv vhjxqgr Uxvvhoo ^4<;8/ s1446` hvwd frqglêær qær ì ehp gh�qlgd sdud phglgdv duelwuäuldv gd h�flíqfld/ vhqgr
uhgxqgdqwh txdqgr iru ehp gh�qlgd1
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ZL Hif+{J> |J, @ 4/ {J 5 LvrtFE+J�>
ZP Vh {J 9 x/ x 5 F+|J,/ hqwær HIF+{J> |J, A HIF+x> |J,1

Shod sursulhgdgh ZL/ vh HIF iru xpd phglgd gh h�flíqfld/ txdotxhu sodqr gh sur0
gxêær shuwhqfhqwh dr frqmxqwr lvrtxdqwd ì h�flhqwh whfqlfdphqwh1 ZP ì ghqrplqdgd gh sur0
sulhgdgh gh prqrwrqlflgdgh iudfd srlv h{ljh txh HIF dwulexd xp ðqglfh gh h�flíqfld wìfqlfd d
+x> |J, phqru rx ljxdo dr gh +{> |J,/ dr lqyìv gh xp ðqglfh hvwulwdphqwh phqru1

D vhjxlu vhuær gh�qlgdv dv phglgdv udgldlv gd h�flíqfld wìfqlfd txh pdlv frpxphqwh
rfruuhp qd olwhudwxud h txh vdwlvid}hp dv sursulhgdghv ZL/ K/ ZP h Fr + dv phglgdv qær
udgldlv d vhuhp vxjhulgdv qær vdwlvid}hp d surulhgdgh Fr,1 Wrgdv dv phglgdv udgldlv rulhqwdêær
frqvxpr d vhuhp gh�qlgdv qhvwh wudedokr vær edvhdgdv qd phglgd gh Gheuhx2Iduuhoo/ rx vhmd/ qd
frqwudêær udgldo gr frqvxpr dorfdqgr r frqvxpr qr frqmxqwr lvrtxdqwd gh F1 Dv phglgdv udgldlv
rulhqwdêær surgxêær/ wdpeìp edvhdgdv qr wudedokr gh Gheuhx2Iduuhoo/ frqvlvwhp qd h{sdqvær
gd surgxêær dorfdqgr r yhwru surgxêær qr frqmxqwr lvrtxdqwd gh S1 R fäofxor gd h�flíqfld yld
phglgd qær udgldo frqvlvwh hp lqlfldophqwh dorfdu udgldophqwh r frqvxpr qr frqmxqwr lvrtxdqwd
gh F +rx d surgxêær qr frqmxqwr lvrtxdqwd gh S, h hp vhjxlgd qd vxd uhdorfdêær qr frqmxqwr
h�flíqfld1

515 Phglgd Udgldo gd H�flíqfld Wìfqlfd
Qhvwd vhêær vhuær ghvhqyroylgdv phglgdv udgldlv gdv h�flíqfldv rulhqwdêær frqvxpr h

rulhqwdêær surgxêær1 Dv phglgdv fkdpdp0vh gh udgldlv srlv qd rulhqwdêær frqvxpr +rulhqwdêær
surgxêær, frqwudl0vh +h{sdqgh0vh, r yhwru lqvxpr +surgxwr, dwudyìv gh xp hvfdodu srvlwlyr/
rx vhmd/ wrgdv dv frpsrqhqwhv gr yhwru vær hvfdorqdgdv qd phvpd sursruêær1 Sdud gh�qlu
hvwdv phglgdv vhmdp M sodqrv gh surgxêær revhuydgrv/ fdgd xp wudqvirupdqgr q lqvxprv sdud
surgx}lu p surgxwrv1 Vhmd P +m �p, d pdwul} gdv txdqwlgdghv grv surgxwrv revhuydgrv h Q
+m � q, d pdwul} gdv txdqwlgdghv grv lqvxprv revhuydgrv1 R hvfdodu |�6 5 P ì d txdqwlgdgh
txh r m0ìvlpr surgxwru jhud gr p0ìvlpr surgxwr h {�? 5 Q ì d txdqwlgdgh txh r m0ìvlpr
surgxwru frqvrph gr q0ìvlpr lqvxpr1

51514 Rulhqwdêær Frqvxpr
Qr fäofxor gd h�flíqfld wìfqlfd udgldo rulhqwdêær frqvxpr/ d whfqrorjld vhuä prghodgd

shod fruuhvsrqgíqfld frqvxpr | $ F+|,1 Qr fäofxor r qðyho gh surgxêær |J revhuydgr vhuä
pdqwlgr lqdowhudgr h rv uhfxuvrv vhuær uhgx}lgrv dwì d lvrtxdqwd gh F+|J,1 Vh F�+|J, @ i{ =



48

{ A }Q > }P A |J> } 5 Uanj ì r frqmxqwr frqvxpr txh frqwìp rv yhwruhv lqvxpr txh surgx}hp
shor phqrv |J/ hqwær xpd lqglfdêær gd sur{lplgdgh gh {J gd LvrtF�E+J� ì gdgd shod

Gh�qlêær 4 D ixqêær
HIF�U?+|J> {J, @ plq �JS

v=d }P A |J
�JS{J A }Q
} 5 Uan

ì fkdpdgd gh phglgd udgldo gd h�flíqfld wìfqlfd rulhqwdêær frqvxpr vxsrqgr uhwruqrv frq0
vwdqwhv gh hvfdod1

D phglgd gh�qlgd +jhudophqwh ghqrplqdgd gh phglgd udgldo gh FFU rulhqwdêær frq0
vxpr, sdud xpd whfqrorjld olqhdu sru sduwhv phgh d h�flíqfld gh {J qd surgxêær gh |J dvvxplqgr
uhwruqrv frqvwdqwhv gh hvfdod h ghvfduwh iruwh grv lqvxprv h grv surgxwrv +�jxud 517,1 Vhx ydoru
hvwä hp +3> 4` +srlv �3 @5 F�+|J,,/ h dwlqjh vhx olplwh vxshulru vh h vrphqwh vh {J shuwhqfh d
lvrtxdqwd gh F�+|J,0frqmxqwr frqvxpr vxsrqgr uhwruqrv frqvwdqwhv +F, gh hvfdod1 D phglgd
wdpeìp ì lqghshqghqwh gh xqlgdghv/ sru h{hpsor wurfdu wudedokr2krud sru wudedokr2dqr qær
dihwd r ydoru gr ðqglfh gh h�flíqfld ^Içuh/ Nurvvnrsi h Oryhoo/ 4<<7/ s197`1
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Iljxud 517= Phglgd udgldo gd h�flíqfld wìfqlfd rulhqwdêær frqvxpr vxsrqgr uhwruqrv
frqvwdqwhv gh hvfdod1

D phglgd udgldo gd h�flíqfld wìfqlfd rulhqwdêær frqvxpr hqfrqwud0vh loxvwudgd qd �jxud
5171 Qr juä�fr +d, whp0vh q @ p @ 4 h qr vhjxqgr q @ 51 Hp dperv rv fdvrv �JS ì r ydoru
öwlpr gr surjudpd olqhdu gd gh�qlêær 4 h �JS{J ì h�flhqwh whfqlfdphqwh hp uhodêær d whfqrorjld
frqvlghudgd1 R qryr qðyho gh frqvxpr �JS{J shuwhqfh d LvrtF�E+J� +txh ì d hqyrowöuld jhudgd,/
h +�JS{J> |J, ì r sodqr gh surgxêær ehqfkpdun gh +{J> |J,1

Xwlol}dqgr udflrfðqlr dqäorjr txh ohyrx ã gh�qlêær 4/ srghp vhu gh�qlgdv phglgdv
udgldlv gd h�flíqfld wìfqlfd rulhqwdêær frqvxpr frqvlghudqgr glihuhqwhv hfrqrpldv gh hvfdod1
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Gh�qlêær 5 HIF�U?+|J> {J, @ plq
;?
=�

J� = |J 9 }P> }Q 9 �J�{J>
a[

�'�
}� 9 4> } 5 Uan

<@
>

Gh�qlêær 6 HIFT U?+|J> {J, @ plq
;?
=�

JT = |J 9 }P> }Q 9 �JT {J>
a[

�'�
}� @ 4> } 5 Uan

<@
>

Dv whfqrorjldv frqvlghudgdv qdv gh�qlêøhv 5 h 6 +txh vær jhudgdv shorv frqmxqwrv gh
uhvwulêøhv, vdwlvid}hp/ uhvshfwlydphqwh/ uhwruqrv qær fuhvfhqwhv gh hvfdod0+Q, h uhwruqrv yduläyhlv
gh hvfdod0+Y ,1 D ýowlpd phglgd irl ghvhqyroylgd sru Edqnhu/ Fkduqhv h Frrshu hp 4<;7 h
jhudophqwh ì ghqrplqdgd gh phglgd udgldo rulhqwdêær frqvxpr gh EFF1 Dperv rv ðqglfhv
fdofxodgrv qdv gh�qlêøhv 5 h 6 shuwhqfhp dr lqwhuydor +3> 4`/ h HIFT U?+|J> {J, dwlqjh 4 vh h
vrphqwh vh {J hvwä qd lvrtxdqwd gh F� +|J, h HIFT U?+|J> {J, dwlqjh 4 vh h vrphqwh vh {J hvwä
qd lvrtxdqwd gh FT +|J,1
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Iljxud 518= Frpsdudêær gdv h�flíqfldv udgldlv rulhqwdêær frqvxpr vxsrqgr uhwruqrv
frqvwdqwhv/ yduläyhlv h qær fuhvfhqwhv gh hvfdod1 +Irqwh= Içuh/ Jurvvnrsi h Oryhoo/ 4<<7/
s19:/9< ,

D frpsdudêær gdv phglgdv frp d klsöwhvh gh uhwruqrv frqvwdqwhv gh hvfdod h uhwruqrv
yduläyhlv gh hvfdod/ hqfrqwud0vh qr juä�fr +d, gd �jxud 5181 D frpsdudêær hqwuh dv phglgdv
frqvlghudqgr uhwruqrv yduläyhlv gh hvfdod h uhwruqrv qær fuhvfhqwhv gh hvfdod/ hvwä uhsuhvhqwdgd
qr juä�fr +e,1

51515 Rulhqwdêær Surgxêær
Qd vhêær dqwhulru irudp gh�qlgrv ðqglfhv gd h�flíqfld wìfqlfd uhodwlyrv dr frqmxqwr

frqvxpr1 Qd rewhqêær gd h�flíqfld gd dwlylgdgh gh xp surgxwru hud gdgd d txdqwlgdgh grv
surgxwrv h surfxudyd0vh d pdlru uhgxêær udgldo yläyho qr frqvxpr1 Qhvwd vhêær d phglgd gh
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h�flíqfld d vhu ghvhqyroylgd ì rulhqwdêær surgxêær h vhuä uhodwlyd dr frqmxqwr surgxêær S+{,1
Qrv fäofxorv vhuær gdgdv dv txdqwlgdghv frqvxplgdv grv lqvxprv h rewhu0vh0ä d h�flíqfld d sduwlu
gd pä{lpd h{sdqvær udgldo gr yhwru grv surgxwrv1

Vhmd S�+{J, r frqmxqwr surgxêær vxsrqgr uhwruqrv frqvwdqwhv gh hvfdod h ghvfduwh
iruwh grv surgxwrv1 Ghvhmd0vh ghwhuplqdu d h�flíqfld gh |J/ lvwr ì/ txær suö{lpr udgldophqwh |J
hvwä gd iurqwhlud vxshulru gh S� +{J,/ rx vhmd/ txær suö{lpr |J hvwä gd lvrtxdqwd gh S� +{J,1 Vh
S�+{J, @ i| = {J A }Q > }P A |> } 5 Uanj iru r frqmxqwr surgxêær vxsrqgr uhwruqrv frqvwdqwhv
gh hvfdod h ghvfduwh iruwh grv surgxwrv/ hqwær xpd lqglfdêær gd sur{lplgdgh gh |J gd LvrtS�E%J�
ì gdgd shod vhjxlqwh phglgd1

Gh�qlêær 7 D ixqêær
HIF���|+|J> {J, @ pd{ �JS

v=d }P A �JS|J
{J A }Q
} 5 Uan

ì fkdpdgd gh phglgd udgldo gd h�flíqfld wìfqlfd rulhqwdêær surgxêær vxsrqgr uhwruqrv frq0
vwdqwhv gh hvfdod1
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Iljxud 519= Phglgd udgldo gd h�flíqfld wìfqlfd rulhqwdêær surgxêær vxsrqgr uhwruqrv
frqvwdqwhv gh hvfdod1

D phglgdHIF���|+{J> |J, sdud xpd whfqrorjld olqhdu sru sduwhv/ wdpeìp ghqrplqdgd
gh phglgd gh FFU rulhqwdêær surgxêær/ loxvwudgd qd �jxud 519/ phgh d h�flíqfld wìfqlfd udgldo
gh |J txh ì surgx}lgr d sduwlu gr frqvxpr gh {J txdqgr d whfqrorjld vdwlvid} uhwruqrv frqvwdqwhv
gh hvfdod h ghvfduwh iruwh grv lqvxprv h grv surgxwrv1 Vhx ydoru hvwä frqwlgr qr lqwhuydor ^4>4,
h dwlqjh d xqlgdgh vh h vrphqwh vh |J 5 LvrtS�E%J�1

D phglgd gd h�flíqfld wìfqlfd rulhqwdêær surgxêær hqfrqwud0vh loxvwudgd qd �jxud
519 sdud q @ p @ 4 +juä�fr +d,, h q @ 5 +juä�fr +e,,1 Hp dperv rv fdvrv �JS ì r ydoru
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öwlpr gr surjudpd olqhdu +gd gh�qlêær 7, h �JS|J ì xp qðyho gh surgxêær h�flhqwh hp uhodêær
ã whfqrorjld frqvlghudgd h sruwdqwr shuwhqfh d LvrtS�E%J�1 +R sodqr +{J> �JS|J, ì r sodqr gh
surgxêær ehqfkpdun gh +{J> |J,,1

Dv phglgdv gh h�flíqfld gh�qlgdv qd vhtÿíqfld vær phqrv uhvwulwlydv txh dv gd gh�qlêær
71 Lqfoxlqgr xpd qryd htxdêær qr frqmxqwr gh uhvwulêøhv txh jhud r frqmxqwr surgxêær srgh0vh
phqvxudu d h�flíqfld wìfqlfd frqvlghudqgr uhwruqrv qær fuhvfhqwhv gh hvfdod h uhwruqrv yduläyhlv
gh hvfdod1

Gh�qlêær 8 HIF���|+|J> {J, @ pd{
;?
=�

J� = �J�|J 9 }P> }Q 9 {J>
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}� 9 4> } 5 Uan
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Gh�qlêær 9 HIFT ��|+|J> {J, @ pd{
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Iljxud 51:= Frpsdudêær hqwuh dv h�flíqfldv udgldlv rulhqwdêær surgxêær vxsrqgr
uhwruqrv frqvwdqwhv/ yduläyhlv h qær fuhvfhqwhv gh hvfdod1 +Irqwh= Içuh/ Jurvvnrsi h
Oryhoo/ 4<<7/ s1435/437 ,

D frpsdudêær gdv phglgdv frqvlghudqgr uhwruqrv frqvwdqwhv gh hvfdod h uhwruqrv yd0
uläyhlv gh hvfdod rulhqwdêær surgxêær hqfrqwud0vh loxvwudgd qr sdlqho +d, gd �jxud 51:1 D frp0
sdudêær hqwuh dv phglgdv vxsrqgr uhwruqrv yduläyhlv gh hvfdod h uhwrqrv qær fuhvfhqwhv gh hvfdod
hvwä uhsuhvhqwdgd qr sdlqho +e,1

516 Phglgd Qær Udgldo gd H�flíqfld Wìfqlfd
Qd gh�qlêær gh Gheuhx2Iduuhoo xp surgxwru ì whfqlfdphqwh h�flhqwh vh shuwhqfhu ã

lvrtxdqwd hqtxdqwr txh d gh�qlêær gh Nrrspdqv ì pdlv uhvwulwlyd h fodvvl�fd frpr h�flhqwh
whfqlfdphqwh vrphqwh r surgxwru shuwhqfhqwh dr vxefrqmxqwr gh h�flíqfld +txh sru vxd yh}
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hvwä frqwlgr qd lvrtxdqwd,1 Frpr dv phglgdv gh�qlgdv qd vhêær dqwhulru jhudophqwh qær vær
Nrrspdqv/ vxujludp dojxpdv prgl�fdêøhv +Içuh h Oryhoo/ ^4<:;`/ ]lhvfkdqj ^4<;7`/ Fkduqhv/
Frrshu/ Jrodq|/ Vhlirug dqg Vwxwv/ ^4<;8`, qd whqwdwlyd gh wruqä0odv Nrrspdqv1 Wrgdv dv
yduldêøhv vxjhulgdv dsuhvhqwdp ydqwdjhqv h ghvydqwdjhqv ^Oryhoo/ 4<<6/ s146047`> hqwuhwdqwr d
prgl�fdêær pdlv hpsuhjdgd qd olwhudwxud ì d lqvhuêær/ qd ixqêær remhwlyr h qdv uhvwulêøhv gr
surjudpd olqhdu txh phgh udgldophqwh d h�flíqfld wìfqlfd/ gdv yduläyhlv gh irojd id}hqgr frp
txh r surjudpd olqhdu whqkd vrphqwh uhvwulêøhv gh ljxdogdgh ^Fkduqhv/ Frrshu/ Ukrghv/ 4<:;/
s176:`1 D prgl�fdêær ì lgíqwlfd hp wrgrv rv prghorv gh phglgdv udgldlv/ h sruwdqwr r hvwxgr
vhuä uhvwulwr ã phglgd HIFU�71

D phglgd HIF�U? +gd gh�qlêær 4, srgh vhu hvfulwd qr vhjxlqwh surjudpd olqhdu +SO,
HIF�U?+|J> {J, @ plq �

v=d
a[
�'�

}�|&� � v�& @ |J&/ n @ 4> ===>p

�{J� �
a[
�'�

}�{�� � v2� @ 3/ l @ 4> ===> q
}� 5 Uan> v�& 5 U?n> v2� 5 U6n

+4,

rqgh v� h v2 vær uhvshfwlydphqwh dv irojdv grv surgxwrv h grv lqvxprv1 D phglgd qær udgldo gd
h�flíqfld wìfqlfd vxsrqgr uhwruqrv frqvwdqwhv gh hvfdod +ghqrplqdgd gh phglgd qær udgldo gh
FFU rulhqwdêær frqvxpr, ì gdgd sru=

Gh�qlêær : D phglgd HIF�U?@ ì d phglgd qær udgldo gd h�flíqfld wìfqlfd rulhqwdêær frq0
vxpr frp uhwruqrv frqvwdqwhv gh hvfdod/ rqgh

HIF�U?@+|J> {J, @ plq �� %
# 6[
&'�

v�& .
?[
�'�

v2�
$

v=d
a[
�'�

}�|&� � v�& @ |J&/ n @ 4> ===>p

�{J� �
a[
�'�

}�{�� � v2� @ 3/ l @ 4> ===> q
}� 5 Uan> v�& 5 U?n> v2� 5 U6n

+5,

h % A 3 ì xpd txdqwlgdgh lq�qlwhvlpdo srvlwlyd1
Qr prghor udgldo xp surgxwru ì frqvlghudgr h�flhqwh whfqlfdphqwh txdqgr � @ 4 h

qd phglgd qær udgldo r surgxwru ì h�flhqwh txdqgr � @ 4 h v2 @ v� @ 31 Ghyh0vh uhvvdowdu txh
r ðqglfh gh h�flíqfld dwulexðgr hp +4, ì ljxdo dr dwulexðgr hp +5, hqwuhwdqwr r qðyho öwlpr gr
frqvxpr/ txh ì frpsdudgr frp r revhuydgr/ srgh vhu glihuhqwh/ rx vhmd/ r sodqr gh surgxêær
ehqfkpdun +{W> |J, gh +{J> |J, srgh vhu glihuhqwh qd phglgd qær udgldo1
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Iljxud 51;= H�flíqfld wìfqlfd qær udgldo rulhqwdêær frqvxpr frqvlghudqgr uhwruqrv
frqvwdqwhv gh hvfdod1 +Irqwh= Fkduqhv/ Frrshu h Ukrghv/ 4<:;/ s1769 ,

Qr h{hpsor uhsuhvhqwdgr qd �jxud 51; srgh0vh lghqwl�fdu d glihuhqêd hqwuh d gh�qlêær
grv ðqglfhv udgldo h qær udgldo gd h�flíqfld wìfqlfd gr surgxwru SS1 Sdud r surgxwru SS h{lvwhp
gxdv srvvlelolgdghv gh pðqlpr= +l, � @ 4 h wrgdv dv irojdv qxodv h +ll, � @ 4 frp d irojd gr
sulphlur lqvxpr ljxdo ã xqlgdgh1 Ì reylr txh SS ì lqh�flhqwh whfqlfdphqwh srlv hpsuhjd xpd
xqlgdgh gh lqvxpr d pdlv txh S� h surgx} d phvpd txdqwlgdgh txh S�1 D vroxêær öwlpd gr SO
+4,/ frp r @ 9/ ì � @ 4/ }S @ 4/ v2� @ v22 @ v�� @ 3/ rx vhmd SS ì h�flhqwh1 R prghor +5, uhvxowd
hp � @ 4/ }� @ 4/ v2� @ 4/ v22 @ v�� @ 3/ rx vhmd/ SS ì lqh�flhqwh whfqlfdphqwh1 R sduåphwur
� @ 4 h{suhvvd d lpsrvvlelolgdgh gh txdotxhu frqwudêær udgldo gr frqvxpr grv grlv lqvxprv/
sruìp r frqvxpr gh {2 srgh vhu uhgx}lgr hp xpd xqlgdgh +id}hqgr frp txh SS � S�,1

Ghshqghqgr gr ydoru dwulexðgr d %/ r surjudpd olqhdu +5, vhuä uhvroylgr hp gxdv
hwdsdv1 Vhmd hqwær/ �W> v�W h v2W d vroxêær öwlpd gr surjudpd olqhdu +5,1 Qd sulphlud hwdsd
gd vxd uhvroxêær ì ghwhuplqdgd d pdlru frqwudêær udgldo gr frqvxpr/ dorfdqgr r sodqr gh
surgxêær revhuydgr qxp sodqr lqwhuphgläulr shuwhqfhqwh d Lvrt�E+J�1 Qxpd vhjxqgd hwdsd vær
ghwhuplqdgdv dv irojdv pä{lpdv/ uhdorfdqgr hvwh sodqr lqwhuphgläulr dwì d iurqwhlud gh h�flíqfld
^Dol/ Vhlirug/ 4<<6/ s146;`1 Sdud txh r surjudpd olqhdu +5, vhmd uhvroylgr vhjxlqgr fruuhwdphqwh
dv gxdv hwdsdv gh fäofxor phqflrqdgdv/ qær vh srgh dwulexlu txdotxhu ydoru d % srlv ghshqghqgr
grv qðyhlv grv lqvxprv/ d vroxêær gr surjudpd qær ì d fruuhwd1 Hp 4<<6 Dol h Vhlirug ^4<<6/
s15<5` dsuhvhqwdudp xp whruhpd rqgh uhodflrqdp % frp rv ydoruhv grv lqvxprv1 Vhjxqgr hohv/
d vroxêær gr surjudpd +5, ì lolplwdgd vhpsuh txh % A

#
pd{�'���a

+ ?[
�'�

{��
,$3�

/ rx vhmd/ vhpsuh

txh % ?
#

pd{�'�c���ca

+ ?[
�'�

{��
,$3�

r surjudpd olqhdu +5, whuä vroxêær1
Frpr d pdlruld grv prghorv gh dqäolvh gh h�flíqfld ì edvhdgd hp surjudpdêær olqhdu/
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Dol h Vhlirug dlqgd fkdpdp dwhqêær dr vhjxlqwh ghwdokh1 Dr ghwhuplqdu vh xpd yduläyho qær
eävlfd ì rx qær ì fdqglgdwd d hqwudu qd edvh/ r suhêr uhgx}lgr ghvwd ghyhuld vhu frpsdudgr frp
r ydoru qxor1 Hqwuhwdqwr/ d pdlruld grv vriwzduhv qær id} d frpsdudêær frp r ydoru qxor pdv
vlp frp xp suhêr wrohuåqfld/ wdo frpr 433D rx 433�D1 Ghshqghqgr gr ydoru gh % xvdgr h gr
ydoru grv lqvxprv h grv surgxwrv/ r suhêr uhgx}lgr +uhgxfhg frvw, gd yduläyho qær eävlfd srgh
wruqdu0vh pxlwr suö{lpr d hvwh suhêr wrohuåqfld> vh iru phqru txh r suhêr wrohuåqfld d yduläyho
vhuä ghvfduwdgd h qær vhuä fdqglgdwd d hqwudu qd edvh txdqgr qd yhugdgh ghyhuld vhu fdqglgdwd1
Dvvlp/ d yhugdghlud rwlpdolgdgh qær vhuä dofdqêdgd1 Sruwdqwr/ dr xwlol}du0vh xp vriwzduh gh
surjudpdêær olqhdu sdud lpsohphqwdu +5, ghyh0vh ghvfreulu/ dqwhv/ txdo r ydoru ghvwd wrohuåqfld
h qær dwulexlu d % txdotxhu txdqwlgdgh txh vdwlvidêd d frqglêær gr whruhpd gh Vhlirug h Dol1

Sdud hylwdu r xvr gh % qr fäofxor gr ðqglfh qær udgldo gd h�flíqfld wìfqlfd rulhqwdêær
frqvxpr frqvlghudqgr uhwruqrv frqvwdqwhv gh hvfdod/ dojxqv shvtxlvdgruhv vxjhuhp txh d uh0
vroxêær gr surjudpd +5, vhmd vxevwlwxðgd shod uhvroxêær grv surjudpdv +4, h +5d,

P�d{lpr
6[
&'�

v�& .
?[

�'�
v2�

v=d
a[

�'�
}�|&� � v�& @ |J&/ n @ 4> ===>p

�W{J� �
a[

�'�
}�{�� � v2� @ 3/ l @ 4> ===> q

}� 5 Uan> v�& 5 U?n> v2� 5 U6n

1 +5d,

Gr surjudpd +4, rewìp0vh r ðqglfh udgldo gd h�flíqfld wìfqlfd HIF�U?+|J> {J, @ �W/ txh ì d
pdlru frqwudêær udgldo yläyho gr frqvxpr/ dorfdqgr r sodqr +{J> |J, vreuh Lvrt�E+J�1 R surjudpd
olqhdu +5d,/ rqgh �W ì frqvwdqwh/ whp d �qdolgdgh gh pd{lpl}du dv irojdv grv lqvxprv h grv
surgxwrv sdud uhdorfdu r sodqr lqwhuphgläulr +�W{J> |J, vreuh HifFE+J�1

517 D Phglgd Iuhh Glvsrvdo Kxoo0IGK
Hp jhudo dv iurqwhludv gh surgxêær jhudgdv shodv phglgdv udgldlv h qær udgldlv gd

h�flíqfld wìfqlfd vær gh�qlgdv sru frpelqdêøhv olqhduhv hqwuh sodqrv gh surgxêær revhuydgrv
h�flhqwhv whfqlfdphqwh1 Sruwdqwr/ d iurqwhlud gh surgxêær srgh vhu irupdgd sru sodqrv gh sur0
gxêær revhuydgrv h sodqrv gh surgxêær klsrwìwlfrv1 Hvwd fdudfwhuðvwlfd/ gh sodqrv gh surgxêær
txh qær rfruuhudp qd suäwlfd shuwhqfhuhp ã iurqwhlud gh surgxêær/ ì frqvlghudgd lqghvhmäyho sru
dojxqv shvtxlvdgruhv1 Sdud vxsulu hvwd odfxqd/ hp 4<;7 Ghsulqv/ Vlpdu h Wxonhqv lqwurgx}ludp
xpd phglgd udgldo ghqrplqdgd sru hohv gh Iuhh Glvsrvdo Kxoo0IGK txh jhud xpd iurqwhlud gh
surgxêær frqvwlwxðgd dshqdv sru sodqrv gh surgxêær revhuydgrv1
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Qd phglgd udgldo ghvhqyroylgd/ Ghsulqv/ Vlpdu h Wxonhqv pdqwíp r ghvfduwh iruwh
grv lqvxprv h grv surgxwrv ehp frpr d sursulhgdgh gh uhwruqrv yduläyhlv gh hvfdod1 Sdud
rewhu d phglgd IGK rulhqwdêær frqvxpr edvwd dglflrqdu hp HIFT U? d uhvwulêær }� 5 i3> 4j>
m @ 4> ===> M txh whp r remhwlyr gh chqiudtxhfhu* d qhfhvvlgdgh gh frqyh{lgdgh gd whfqrorjld gh
surgxêær1 Hperud d dglêær ghvwd uhvwulêær wudqviruph r fäofxor qxp sureohpd gh surjudpdêær
frp yduläyhlv glvfuhwdv/ h{lvwhp dojrulwprv edvhdgrv qr frqfhlwr gh grplqåqfld9 txh vlpsol�fdp
d vroxêær1

Qd �jxud 51< hqfrqwudp0vh loxvwudgrv r frqmxqwr F�+4, h d iurqwhlud jhudgd shod phglgd
udgldo gh FFU/ h r frqmxqwr F8(M+4, h d iurqwhlud jhudgd shod phglgd IGK1 Srgh0vh revhuydu
txh d iurqwhlud jhudgd shod phglgd IGK/ ì d lvrtxdqwd gh F8(M+4, h txh frlqflgh frp r frqmxqwr
gh h�flíqfld iudfd1 Sruwdqwr/ d phglgd IGK fodvvl�fd rv sodqrv gh surgxêær shuwhqfhqwhv d
lvrtxdqwd frpr h�flhqwhv whfqlfdphqwh h surmhwd rv sodqrv shuwhqfhqwhv dr lqwhulru gh F8(M+4,
vreuh hvwd1 Sru h{hpsor/ r sodqr gh surgxêær S. ì lqh�flhqwh whfqlfdphqwh srlv ì grplqdgr shorv
sodqrv gh surgxêær revhuydgrv S�/ S2/ S�/ SH/ S�f h S��1 Jud�fdphqwh r hvfruh gd h�flíqfld
gh S. rulhqwdêær frqvxpr ì HIF8(MU?+{.> |., @ 5

7 h vhx sodqr gh surgxêær ehqfkpdun ì S21:
D phglgd Iuhh Glvsrvdo Kxoo rulhqwdêær frqvxpr gr r0ìvlpr surgxwru whp d vhjxlqwh

gh�qlêær=

Gh�qlêær ; D ixqêær HIF8(MU?+|J> {J, @ plqi�J = |J 9 }P> }Q 9 �J{J>
a[
�'�

}� @ 4> }� 5
i3> 4jj ì d phglgd IGK gd h�flíqfld wìfqlfd rulhqwdêær frqvxpr gr r0ìvlpr surgxwru1

Wxonhqv ^4<<6` ghprqvwurx txh ì srvvðyho fdofxodu d h�flíqfld wìfqlfd yld IGK vhp
uhvroyhu txdotxhu sureohpd gh surjudpdêær pdwhpäwlfd/ h vxjhuh r xvr gh xp dojrulwpr frqvwl0
wxðgr gh grlv sdvvrv txh ì edvhdgr qr frqfhlwr gh grplqåqfld rulhqwdêær frqvxpr1 Vh r ghflvru
suhwhqgh fdofxodu r ðqglfh gd h�flíqfld wìfqlfd rulhqwdêær frqvxpr gr r0ìvlpr surgxwru/ edvwd
h{hfxwdu r vhjxlqwh dojrulwpr/ txh phgh HIF8(MU? dwudyìv gh frpsdudêøhv hqwuh dv xqlgdghv
gh surgxêær revhuydgdv=

Sdvvr 4= Dvvrfldu dr r0ìvlpr surgxwru r frqmxqwr GJ frqwhqgr rv ðqglfhv gh wrgrv
rv yhwruhv +{&> |&, vdwlvid}hqgr {�J A {�&/ l @ 4> ===> q/ frp ghvljxdogdgh
hvwulwd sdud shor phqrv xp hohphqwr/ h |�& A |�J/ m @ 4> ===>p1

SVhmdp rv sodqrv gh surgxêær RJ ' E%Jc +J� h R_ ' �%_c +_�1 R_ grplqd RJ vh %_ 9 %J h +_ @ +J/ rx vh %_ 8 %J
h +_ A +J ^Wxonhqv/ 4<<6/ s17`1

..8�8(MU?E%.c +.� ' 4�?
�%�.
%�2 c

%2.
%22

�
' %�.

%�2 ' 2
e
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Iljxud 51<= Dv iurqwhludv gh surgxêær FFU h IGK1

Sdvvr 5= Fdofxodu r ðqglfh gh h�flíqfld wìfqlfd IGK xvdqgr
HIF8(MU?+{J> |J, @ plq_M(J

�
pd{�'���?

�{�_
{�J
��

1
Vhmd r @ o h }& @ 4 sdud dojxp n 5 i4> ===> Mj1 Hqwær r n0ìvlpr surgxwru +txh ì

ehqfkpdun gr o0ìvlpr surgxwru, surgx} shor phqrv r txh r o0ìvlpr surgx}/ sruìp frqvxplqgr
phqrv1 Hvwd phglgd ì pxlwr uhvwulwlyd shor idwr gh xp surgxwru vhu ehqfkpdun dshqdv txdqgr=
+l, r qðyho gh wrgrv rv surgxwrv ì pdlru rx ljxdo drv gr surgxwru hp dqäolvh> h +ll, r qðyho gh
wrgrv rv lqvxprv hpsuhjdgrv iru phqru rx ljxdo drv gr surgxwru hp dqäolvh h frp ghvljxdogdgh
hvwulwd sdud shor phqrv xp ghohv1 Vh qhkxpd ghvwdv gxdv frqglêøhv iru yhul�fdgd +txdqgr
GJ @ !, hqwær r surgxwru dqdolvdgr ì h�flhqwh whfqlfdphqwh1

D lpsohphqwdêær frpsxwdflrqdo ghvwd phglgd hqwær/ frqvlvwh hp lpsohphqwdu frp0
sdudêøhv gr yhwru lqvxpr2surgxwr gh fdgd surgxwru frp wrgrv rv ghpdlv yhwruhv yhul�fdqgr d
h{lvwíqfld gh lqh�flíqfld qr vhqwlgr gluhwr gd gh�qlêær gh Nrrspdqv= xp surgxwru ì lqh�flhqwh
vh h{lvwlu rxwur txh hpsuhjd txdqwlgdghv gh uhfxuvrv phqruhv rx ljxdlv +ydohqgr shor phqrv xpd
ghvljxdogdgh hvwulwd,/ h vhmd fdsd} gh surgx}lu dv txdqwlgdghv gh surgxwrv ljxdlv rx pdlruhv1
Dvvlp xp surgxwru ì lqh�flhqwh vh iru srvvðyho hqfrqwudu rxwur txh r grplqh qr vhqwlgr uhfìp
h{srvwr> r grplqdqwh +rx uhihuíqfld, vh frqvwlwxl xp ehqfkpdun sdud d grplqdgd1

Pxlwdv yh}hv d derugdjhp IGK ì frqvlghudgd r phokru fhqäulr sdud fdofxodu d h�flíq0
fld srlv vxd iurqwhlud gh surgxêær ì hqyroylgd shodv iurqwhludv gh�qlgdv qd vhêær 51514/ uhvxowdqgr
hp hvfruhv gh h�flíqfld pdlruhv txh HIF�U?/ HIF�U? h HIFT U?1 IGK dsuhvhqwd gxdv ydq0
wdjhqv hp uhodêær d rxwudv phglgdv= +d, vhxv hvfruhv wudqvplwhp pdlru fuhglelolgdgh srlv vxd
iurqwhlud gh surgxêær srvvxl dmxvwh pdlru drv gdgrv> +e, frpsdud fdgd xqlgdgh gh surgxêær
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frp rxwud xqlgdgh gh surgxêær revhuydgd h qær frp fhqäulrv klsrwìwlfrv +txh vær sodqrv gh
surgxêær txh qxqfd rfruuhudp qd suäwlfd ^Jlurg/ 4<<9/ s186`1

518 Phglgdv gd H�flíqfld Wìfqlfd Txdqgr dv Txdqwlgdghv Frq0
vxplgdv h Surgx}lgdv vær Lpsuhflvdv
Qd olwhudwxud hqfrqwudp0vh wuív dowhuqdwlydv sdud olgdu frp d h�flíqfld wìfqlfd dr rfru0

uhu lpsuhflvær qd phqvxudêær gh txdqwlgdghv grv lqvxprv h grv surgxwrv ^Jlurg/ 4<<9/ s189`1 D
sulphlud dowhuqdwlyd dvvxph txh h{lvwh xp surfhvvr hvwrfävwlfr txh jhud rv qðyhlv grv lqvxprv
h rv surgxwrv1 D gl�fxogdgh dvvrfldgd d hvvh hqirtxh ì d ghwhuplqdêær gdv glvwulexlêøhv gdv
suredelolgdghv gdv yduläyhlv hqyroylgdv qrv fäofxorv/ srlv d hvfrokd gh wdlv glvwulexlêøhv vh id}
pxlwdv yh}hv pdlv hp ixqêær gr lqvwuxphqwdo pdwhpäwlfr2hvwdwðvwlfr glvsrqðyho gr txh gh hy0
lgíqfldv hpsðulfdv1 D vhjxqgd dowhuqdwlyd hqyroyh r xvr gh wìfqlfdv gh söv0rwlpl}dêær wdo frpr
dqäolvh gh vhqvlelolgdgh/ suhêrv vrpeud h surjudpdêær sdudpìwulfd1 Pdv frpr hqidwl}dgr sru
Fduovvrq h Nrukrqhq ^4<;9/ s14:`/ hvwdv wìfqlfdv vær lqdsursuldgdv hp dqäolvhv txdqgr kä lq0
fhuwh}d dvvrfldgd ã phglgd grv lqvxprv h grv surgxwrv1 Sru h{hpsor/ d dqäolvh gh vhqvlelolgdgh
ì xvdgd sdud jhudu vroxêøhv dowhuqdwlydv vlwxdgdv qd yl}lqkdqêd gh xp öwlpr> suhêrv vrpeud
lqglfdp r txdqwr d vroxêær öwlpd phokruduä hp ixqêær gr yhwru uhvwulêær> h frp d surjudpdêær
sdudpìwulfd ì yläyho dqdolvdu pxgdqêdv hp xpd yduläyho qr frqmxqwr gh uhvwulêøhv h qd ixqêær
remhwlyr1 Sruwdqwr/ qhqkxpd ghvwdv wìfqlfdv rulhqwd r ghflvru qr vhqwlgr gh vhjxlu xpd sroðwlfd
phokru gdgr r judqgh qýphur gh fhqäulrv gh surgxêær lpsohphqwäyhlv h sodxvðyhlv dvvrfldgrv
drv lqvxprv h drv surgxwrv ^Wuldqwlv h Jlurg/ 4<<;/ s15`1

D whufhlud dowhuqdwlyd/ edvhdgd qd whruld grv frqmxqwrv glixvrv/ irl lqlfldophqwh lqwur0
gx}lgd sru Vhqjxswd ^4<<5`1 Hoh surs÷v txh dv uhvwulêøhv h d ixqêær remhwlyr +grv surjudpdv
olqhduhv hpsuhjdgrv qr fäofxor gd h�flíqfld wìfqlfd, vhmdp glixvdv h txh vhmdp hvvhqfldophqwh
vdwlvihlwdv rx hvvhqfldophqwh qær vdwlvihlwdv1 Hp vxd derugdjhp dv uhodêøhv hqwuh lqvxprv h sur0
gxwrv vær glixvdv h rv lqvxprv h rv surgxwrv vær wudwdgrv frpr ghwhuplqðvwlfrv1 Hp 4<<9 Jlurg
ghvhqyroyhx xpd phwrgrorjld gh dqäolvh gd h�flíqfld wìfqlfd hpsuhjdqgr txdqwlgdghv glixvdv
qrv fäofxorv> hp vxd derugdjhp r ghflvru ì fdsd} gh gh�qlu xp �qðyho irud gh ulvfr� h xp �qðyho
lpsrvvðyho� gh rfruuhu sdud fdgd lqvxpr h fdgd surgxwr +�jxud 5143/ säj159,1 Qðyhlv frqvxp0
lgrv h surgx}lgrv irud gh ulvfr vær frqvhuydgruhv h srghp vhu uhdophqwh rewlgrv qd surgxêær/
hqtxdqwr txh qðyhlv lpsrvvðyhlv hvwær dvvrfldgrv ãtxhohv ydoruhv txh uhsuhvhqwdp fhqäulrv gh
surgxêær phqrv uhdoðvwlfrv +wdo frpr judqgh txdqwlgdgh gh surgxwrv vhp ghihlwrv,1

Hp 4<<; Xhgd h Ndplpxud sursøhp xpd phglgd dsolfäyho qdv vlwxdêøhv hp txh dv
txdqwlgdghv frqvxplgdv h surgx}lgdv vær qýphurv glixvrv gr wlsr OU +�jxud 5144/ säj15<,1 Rv
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shvtxlvdgruhv vxjhuhp xpd djuhjdêær gdv txdqwlgdghv glixvdv wudqvirupdqgr0dv hp txdqwlgdghv
ghwhuplqðvwlfdv1

Qhvwd vhêær vhuær derugdgdv dv phglgdv glixvdv gd h�flíqfld wìfqlfd frphqwdgdv;1
Sdud r ghvhqyroylphqwr ghvwdv phglgdv/ vxsrqkdprv txh whqkdp vlgr revhuydgdv dv dwlylgdghv
gh M surgxwruhv/ fdgd xp wudqvirupdqgr q lqvxprv hp p surgxwrv1 Vhmd iP +m �p, d pdwul}
frqwhqgr dv txdqwlgdghv glixvdv grv surgxwrv revhuydgrv h hQ +m �q, d pdwul} gdv txdqwlgdghv
glixvdv grv lqvxprv1 Hqwær/ h{�� 5 Q ì d txdqwlgdgh glixvd frqvxplgd gr l0ìvlpr lqvxpr shor
m0ìvlpr surgxwru h h|�& 5 iP ì d txdqwlgdgh glixvd gr n0ìvlpr surgxwr gr m0ìvlpr surgxwru1

51814 Phglgd gh Vhqjxswd
Vhqjxswd ^4<<5` ghvhqyroyhx xpd phglgd gd h�flíqfld wìfqlfd sdud dydoldu sodqrv gh

surgxêær hqyroyhqgr pýowlsorv lqvxprv h xp ýqlfr surgxwr1 R derugdjhp gh Vhqjxswd ì
edvhdgd qr surjudpd olqhdu gxdo gd phglgd udgldo gh FFU h qd surjudpdêær olqhdu glixvd
vlpìwulfd gh ]lpphupdqq h vxjhuh d h{lvwíqfld gh lpsuhflvøhv hqwuh rv sodqrv gh surgxêær
revhuydgrv1 R prghor srgh vhu hvfulwr qr surjudpd olqhdu glixvr

Pd{lpl}h $
v=d $gJ .[J� 9 jJ . gJ

$g� 9 g� .[A� � � \�> m @ 4> 5> ===> M
3 9 $ 9 4
� A 3

+6,

rqgh jJ uhsuhvhqwd r �qðyho gh dvsludêær� gd ixqêær remhwlyr h g� ì d ylrodêær shuplwlgd gd
m0ìvlpd uhvwulêær1 D h�flíqfld wìfqlfd gr r0ìvlpr surgxwru ì \J

[J� ^Jlurg/ 4<<9/ s1;;`1
Vhqjxswd qær sursøh qhqkxp surfhglphqwr sdud d hvshfl�fdêær h jJ h g�1 D gl�fxo0

gdgh gh �{du rv qðyhlv gh wrohuåqfld h d olplwdêær gh wudedokdu frp dshqdv xp surgxwr vær
lpshglphqwrv sdud d dsolfdêær suäwlfd gr prghor gh Vhqjxswd1

51815 Phglgdv gh Jlurg
Qd phglgd ghvhqyroylgd sru Vhqjxswd qær srghp vhu lqvhulgdv dv txdqwlgdghv glixvdv

grv idwruhv gh surgxêær1 Jlurg irl pdlv doìp h ghvhqyroyhx xp frqmxqwr gh phglgdv fxmrv
surjudpdv olqhduhv hpsuhjdp txdqwlgdghv glixvdv vhphokdqwhv ãv uhsuhvhqwdgdv qd �jxud 51431
D txhvwær fhqwudo gd derugdjhp hqyroyh d hvshfl�fdêær grv olplwhv lqihulru h vxshulru sdud fdgd
lqvxpr h sdud fdgd surgxwr1 Wdlv olplwhv vær frqvlghudgrv ydoruhv �olyuhv gh ulvfr� +ydoruhv
frqvhuydgruhv/ fhuwdphqwh dofdqêäyhlv frp rv surfhglphqwrv whfqroöjlfrv glvsrqðyhlv sdud fdgd

HQr Dsíqglfh D ghvwh wudedokr hqfrqwudp0vh qrêøhv eävlfdv vreuh frqmxqwrv glixvrv h surjudpdêær olqhdu
glixvd1
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surgxwru, drv txdlv vh dvvrfld xp judx gh srvvlelolgdgh gh rfruuhu qd suäwlfd ljxdo d 4/ h
ydoruhv �lpsrvvðyhlv� +olplwhv doìp grv txdlv rv sodqrv gh surgxêær vhuldp fhuwdphqwh luuhdolvwdv,
dvvrfldgrv d xp judx gh srvvlelolgdgh }hur gh rfruuhu1 D txdqwlgdgh gh fdgd idwru gh surgxêær
fdudfwhul}d0vh dvvlp/ frpr xp frqmxqwr glixvr fxmd ixqêær gh shuwlqíqfld +rx glvwulexlêær gh
srvvlelolgdgh, dofdqêd judx 4 qr olplwh �olyuh gh ulvfr� h judx }hur qr olplwh �lpsrvvðyho�/
ghfuhvfhqgr prqrwrqlfdphqwh gh xp dwì }hur qhvvh lqwhuydor1

Vhmdp {� �J r olplwh lqihulru h �{�J r olplwh vxshulru gr l0ìvlpr lqvxpr gr r0ìvlpr surgxwru1
D ixqêær gh shuwlqíqfld dvvrfldgd dr lqvxpr {�J ì

�%+{�J, @ {� �J � {�J
{� �J � �{�J > l @ 4> ===> Q> r @ 4> 5> ===> M /

Vhmdp |� &Jr olplwh lqihulru h �|&J r olplwh vxshulru gr n0ìvlpr surgxwr gr r0ìvlpr surgxwru1 D
ixqêær gh shuwlqíqfld dvvrfldgd dr surgxwr |&J ì

�++|&J, @ |&J � �|&J
|� &J � �|&J > n @ 4> ===>P> r @ 4> 5> ===> M 1

Dv gxdv ixqêøhv gh shuwlqíqfld hqfrqwudp0vh loxvwudgdv qrv sdlqìlv +d, h +e, gd �jxud 51431
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Iljxud 5143= Ixqêær gh shuwlqíqfld grv lqvxprv h grv surgxwrv1 +Irqwh= Jlurg/ 4<<9/
s1<4 ,

Gdv ixqêøhv gh shuwlqíqfld srgh0vh h{suhvvdu dperv/ {�J h |&J/ frpr frpelqdêær olqhdu
grv vhxv uhvshfwlyrv olplwhv1

{�J @{� �J � +{� �J � �{�J,� �%+{�J,|&J @ �|� &J � �|&J�� �++|&J, . �|&J +7,

Vxevwlwxlqgr hvwdv txdqwlgdghv qd gh�qlêær 4 +vhêær 515, whp0vh d phglgd gd h�flíqfld
wìfqlfd frqvlghudqgr uhwruqrv frqvwdqwhv gh hvfdod h ghvfduwh iruwh grv lqvxprv h grv surgxwrv1 R
ðqglfh gd h�flíqfld wìfqlfd HIF�CU?+|J> {J, hqwær ì rewlgr frp r dx{ðolr gr vhjxlqwh surjudpd
olqhdu glixvr sdudpìwulfr +rv sduåphwurv vær �%+{J, h �++|J,,
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Sdud Fduovvrq h Nrukrqhq ^4<;9/ s158` r phokru ydoru gd ixqêær remhwlyr/ d xp qðyho �{r
gh suhflvær �/ vhpsuh rfruuhuä txdqgr wrgdv dv ixqêøhv gh shuwlqíqfld iruhp ljxdlv/ rx vhmd/
�%+{��, @ �++|&�, @ �1 Uhvfuhyhqgr +8, whp0vh
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D phglgd gd h�flíqfld rulhqwdêær frqvxpr vxsrqgr uhwruqrv yduläyhlv gh hvfdod h
ghvfduwh iruwh grv lqvxprv h grv surgxwrv HIFT CU?+{J> |J, vhuä fdofxodgd frp dx{ðolr gr
vhjxlqwh surjudpd olqhdu glixvr
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Pdqwhqgr d vxsrvlêær gh ixqêøhv gh shuwlqíqfld olqhduhv h prqrw÷qlfdv fuhvfhqwhv sdud
rv lqvxprv h ixqêøhv olqhduhv prqrwrqlfdphqwh ghfuhvfhqwhv sdud rv surgxwrv/ r ghflvru/ sdud
xpd gdgd ixqêær gh shuwlqíqfld �/ srgh wudqvirupdu d phglgd IGK qxpd phglgd fruuhvsrq0
ghqwh1 Lqfoxlqgr d uhvwulêær }� 5 i3> 4j hp +:, rewìp0vh hqwær r surjudpd olqhdu glixvr sdud
fdofxodu r ðqglfh gd h�flíqfld wìfqlfd rulhqwdêær frqvxpr HIF8(MCU?+|J> {J,1
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REV1=D phglgd HIF8(MCU?+|J> {J, wdpeìp srgh vhu fdofxodgd dwudyìv gh xp dojrulwpr vhph0
okdqwh dr surfhvvr ghvfulwr qd vhêær 5171

Sdud uhvroyhu +9,0+;, r ghflvru ghyh h{shulphqwdu glihuhqwhv ydoruhv sdud d ixqêær shu0
wlqíqfld �/ sru h{hpsor 3> 4> 3> 5> ===> 3> <> 4 h uhvroyhu r surjudpd olqhdu glixvr fruuhvsrqghqwh
^Jlurg/ 4<<9/ s1<<`1 R frqmxqwr gh vroxêøhv uhvxowdqwh ghvwd vìulh gh surjudpdv olqhduhv srgh
vhu uhsuhvhqwdgr jud�fdphqwh hp whuprv gr frqmxqwr gh ydoruhv gh �1 Gr juä�fr/ r ghflvru whuä
xpd ylvær gr frpsruwdphqwr gd ixqêær remhwlyr vhjxqgr d yduldêær gh �/ h shuplwh h{wudlu
frqfoxvøhv dsursuldgdv1

D ghwhuplqdêær grv olplwhv �olyuhv gh ulvfr� h �lpsrvvðyho� ì hvvhqfldo qhvvh surfhg0
lphqwr srlv d hohv vhuær dvvrfldgrv judxv gh srvvlelolgdghv gh lpsohphqwdêær grv sodqrv gh
surgxêær1 Sru h{hpsor/ vhjxqgr rv whuprv gh Jlurg ^4<<9/ s1<<`/ rv ðqglfhv gh h�flíqfld wìfqlfd
dvvrfldgrv d � @ 3> 9 vhuær lqwhusuhwdgrv frpr whqgr 93( gh srvvlelolgdgh gh vhuhp uhdolvwdv/
xpd yh} txh vær frqvwuxðgrv d sduwlu gh sodqrv gh surgxêær txh wíp/ hohv phvprv/ 93( gh
srvvlelolgdghv gh vhuhp uhdolvwdv1

51816 Phglgd gh Xhgd h Ndplpxud
Xhgd h Ndplpxud ^4<;<` ghvhqyroyhudp xpd phwrgrorjld sdud phqvxudu d h�flíqfld

wìfqlfd txdqgr dv txdqwlgdghv frqvxplgdv h surgx}lgdv vær qýphurv glixvrv gr wlsr OU1 Rv
shvtxlvdgruhv vxjhuludp xpd djuhjdêær gdv txdqwlgdghv lpsuhflvdv wudqvirupdqgr0dv hp txdq0
wlgdghv ghwhuplqðvwlfdv +fulvs,1 Vhmd �D @ +d� > d> �d, +loxvwudgr qd �jxud 5144, d txdqwlgdgh glixvd
gh xp idwru gh surgxêær/ rqgh d� ì r olplwh lqihulru/ �d ì r olplwh vxshulru h d ì d txdqwlgdgh pìgld/
hqwær vhjxqgr d phwrgrorjld gh Xhgd h Ndplpxud d txdqwlgdgh ghwhuplqðvwlfd txh fruuhvsrqgh
d �D ì

D @ +d� . 5d. �d,
7 1 +<,

Frpr dv txdqwlgdghv grv idwruhv gh surgxêær vær h{suhvvdv dwudyìv gh lqwhuydorv frqwðqxrv/ d
djuhjdêær uhvxowd hp txdqwlgdghv shuwhqfhqwhv drv lqwhuydorv +D 5 ^d� > �d`, h jhudophqwh whp0vh
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D 9@ d1
Dsöv wudqvirupdgrv wrgrv rv lqvxprv h surgxwrv hp txdqwlgdghv ghwhuplqðvwlfdv/ edvwd

vxevwlwxð0odv qd phglgd udgldo gh FFU1 Qhvwh fdvr r surjudpd olqhdu uhvxowdqwh ì lqghshqghqwh
gh sduåphwurv h rv uhvxowdgrv rewlgrv qær lqglfdp dr ghflvru r frpsruwdphqwr gd h�flíqfld
wìfqlfd hp ixqêær gh glihuhqwhv frqmxqwrv fruwh � grv idwruhv gh surgxêær1
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Iljxud 5144= Idwruhv gh surgxêær h{suhvvrv dwudyìv gh qýphurv glixvrv gr wlsr OU1

519 Frqvlghudêøhv Ilqdlv
Hp 4<84 Gheuhx h hp 4<8: Iduuhoo gh�qludp xpd phglgd udgldo gd h�flíqfld wìfqlfd

frpr vhqgr d xqlgdgh phqrv d pä{lpd uhgxêær sursruflrqdo grv lqvxprv wdo txh r surgxwru
srvvd frqwlqxdu d ideulfdu rv phvprv surgxwrv1 Hp 4<:; Fkduqhv/ Frrshu h Ukrghv ghvhq0
yroyhudp d derugdjhp GHD h r sulphlur surjudpd olqhdu sdud fdofxodu r ðqglfh gh�qlgr sru
Gheuhx2Iduuhoo1 Yäuldv phglgdv gd h�flíqfld wìfqlfd irudp frqvwuxðgdv dsöv r ghvhqyroylphqwr
gh GHD/ ghvwdfdqgr0vh d phglgd gh Edqnhu/ Fkduqhv h Frrshu ^4<;7`/ d phglgd iuhh glvsrvdo
kxoo 0IGK gh Ghsulqv/ Vlpdu h Wxonhqv ^4<;7`/ dv phglgdv qær udgldlv h dv phglgdv dsolfäyhlv
qdv vlwxdêøhv hp txh dv txdqwlgdghv frqvxplgdv h surgx}lgdv vær glixvdv1



Fdsðwxor 6

Ghvhqyroylphqwr gh Phglgdv sdud
Dqäolvh gd H�flíqfld Wìfqlfd hp
Dpelhqwh Glixvr

Qr fdsðwxor dqwhulru irudp dsuhvhqwdgdv h glvfxwlgdv dojxpdv phglgdv gd h�flíqfld
wìfqlfd edvhdgdv hp surjudpdêær pdwhpäwlfd1 Ghvvd h{srvlêær srgh0vh frqfoxlu txh dsöv 4<:;
yäuldv phglgdv irudp ghvhqyroylgdv/ ghqwuh dv txdlv ghvwdfdp0vh dv phglgdv gh FFU ^Fkduqhv/
Frrshu/ Ukrghv/ 4<:;`/ d phglgd gh EFF ^Edqnhu/ Fkduqhv/ Frrshu/ 4<;7`/ d phglgd Iuhh
Glvsrvdo Kxoo0IGK ^Ghsulqv/ Vlpdu/ Wxonhqv/ 4<;7`/ dv phglgdv qær udgldlv h dojxpdv phglgdv
dsolfäyhlv qdv vlwxdêøhv hp txh dv txdqwlgdghv frqvxplgdv h surgx}lgdv vær glixvdv1

Qhvwh fdsðwxor vhuær ghvhqyroylgdv gxdv qrydv phglgdv sdud dydoldu d h�flíqfld wìfqlfd
hp dpelhqwh glixvr/ rx vhmd/ txdqgr dv txdqwlgdghv frqvxplgdv h surgx}lgdv vær glixvdv1 D
sulphlud vhêær ghvfuhyh d phglgd FFUj txh ì xpd jhqhudol}dêær gd phglgd gh FFU1 Wdo
phglgd vhuä dsolfäyho qd phqvxudêær gd h�flíqfld wìfqlfd qdv vlwxdêøhv hp txh dv txdqwlgdghv
frqvxplgdv h surgx}lgdv qær vær frqkhflgdv frp h{dwlgær h srghp vhu h{suhvvdv dwudyìv gh
qýphurv glixvrv gr wlsr OU1 D phglgd vhuä edvhdgd qd phglgd udgldo gh FFU/ qd uhodêær gh
rughp hqwuh qýphurv glixvrv ghvhqyroylgd sru Udpðn h 
Uðpäqhn ^4<;8` h qd surjudpdêær olqhdu
glixvd gh Fdpsrv h Yhughjd| ^4<;<`1 D phqvxudêær gd h�flíqfld frqvlvwh hp dydoldu d h�flíqfld
wìfqlfd sdud glihuhqwhv frqmxqwrv fruwh � grv lqvxprv h grv surgxwrv/ frpr sru h{hpsor � 5 i3>
3> 4> ===> 3> <> 4j1 Vh � @ 3/ hqwær qrv fäofxorv gd h�flíqfld frqvlghudp0vh qðyhlv gh frqvxpr
h gh surgxêær txh dsuhvhqwdp srvvlelolgdgh pdlru txh 3 gh whuhp rfruulgr qd suäwlfd h hp
frqvhtÿíqfld rv ðqglfhv gd h�flíqfld wìfqlfd fdofxodgrv dsuhvhqwdp srvvlelolgdgh pdlru rx ljxdo
d 3 gh whuhp rfruulgr qd suäwlfd> txdqwr pdlru r qðyho gh � +�$ 4,/ pdlv rv frqmxqwrv fruwh �
uhvwulqjhp dv srvvðyhlv txdqwlgdghv frqvxplgdv h surgx}lgdv h/ sruwdqwr/ pdlru ì d fhuwh}d hp
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uhodêær drv ðqglfhv gd h�flíqfld fdofxodgrv> vh � @ 4/ hqwær rv qðyhlv frqvxplgrv h surgx}lgrv
xwlol}dgrv qrv fäofxorv dsuhvhqwdp d srvvlelolgdgh ljxdo d 4 gh whuhp rfruulgr/ h drv ðqglfhv gd
h�flíqfld fdofxodgrv ì dvvrfldgd ljxdo judx gh srvvlelolgdgh gh rfruuíqfld qd suäwlfd1

D vhjxqgd vhêær ghvfuhyh d phglgd IGKj txh ì xpd jhqhudol}dêær gd phglgd Iuhh
Glvsrvdo Kxoo1 D phglgd IGKj vhuä dsolfäyho qdv vlwxdêøhv hp txh vær frqkhflgrv rv qðyhlv
dwxdlv gr frqvxpr [J h gd surgxêær \ J/ h d uhgxêær �J h d h{sdqvær �J gr frqvxpr wdo txh
frqvxplqgr [J� @ +4��J,[J h [Jr @ +4.�J,[J r surgxwru dlqgd jhud txdqwlgdghv sodxvðyhlv
\J� h \Jr gd surgxêær1 Sdud surfhghu d dqäolvh gd h�flíqfld r ghflvru ghyhuä hvwlpdu rv qðyhlv gd
surgxêær vh r frqvxpr iru [JS @ +4� f,[J h [Je @ +4 . h,[J/ ;f 5 ^3> �J` h ;h 5 ^3> �J` hqwær
d whfqrorjld gh surgxêær vhuä frqvwlwxðgd sru sodqrv gh surgxêær uhvxowdqwhv gh frqwudêøhv h
h{sdqvøhv grv sodqrv gh surgxêær revhuydgrv h shorv sodqrv grplqdgrv shorv sulphlurv1 D
phqvxudêær gd h�flíqfld wìfqlfd rulhqwdêær frqvxpr frqvlvwh hp ghwhuplqdu d pdlru frqwudêær
udgldo yläyho gr frqvxpr dorfdqgr r sodqr qd lvrtxdqwd gr frqmxqwr frqvxpr gd whfqrorjld gh
surgxêær1

614 Ghvhqyroylphqwr gd Phglgd FFUj
Hp dojxpdv vlwxdêøhv dv txdqwlgdghv frqvxplgdv h surgx}lgdv srghp qær vhu phq0

vxudgdv h{dwdphqwh1 Vhpsuh txh dv txdqwlgdghv frqvxplgdv h surgx}lgdv qær vær frqkhflgdv
frp h{dwlgær/ r ghflvru srghuä vhu fdsd} gh hvshfl�fdu vhxv olplwhv lqihulruhv h vxshulruhv1 Doìp
ghvwhv olplwhv/ vxsrqkdprv txh r ghflvru vhmd fdsd} gh hvshfl�fdu dv txdqwlgdghv pìgldv txh
rfruuhudp frp pdlru srvvlelolgdgh/ fdudfwhul}dqgr qýphurv glixvrv gr wlsr OU +�jxud 5144,1
Qhvwd vhêær vhuä ghvhqyroylgd xpd jhqhudol}dêær gd phglgd gh FFU/ ghqrplqdgd gh phglgd
FFUj/ txh vhuä dsolfäyho qd phqvxudêær gd h�flíqfld wìfqlfd txdqgr dv txdqwlgdghv frqvxp0
lgdv h surgx}lgdv vær qýphurv glixvrv gr wlsr OU1 R surjudpd olqhdu txh gh�qluä d phglgd
FFUj vhuä edvhdgr hp uhodêøhv gh rughp hqwuh qýphurv glixvrv h qd surjudpdêær olqhdu glixvd
gh Fdpsrv h Yhughjd| ^4<;<`1

Lqlfldophqwh vhuä gh�qlgd d uhodêær gh rughp hqwuh qýphurv glixvrv ghvhqyroylgd sru
Udpðn h 
Uðpäqhn ^4<;8`1 D vhjxlu vhuä ghvfulwr r prghor gh surjudpdêær olqhdu glixvd gh
Fdpsrv h Yhughjd| ^4<;<` fxmdv uhvwulêøhv vær uhodêøhv gh rughp1 Sru ýowlpr vhuä vxjhulgd d
jhqhudol}dêær gd phglgd udgldo gh FFU

61414 Uhodêær gh Rughp hqwuh Qýphurv Glixvrv
R frqfhlwr gh uhodêær gh ghvljxdogdgh hqwuh grlv qýphurv glixvrv �d h �e ì edvhdgr qdv

vhjxlqwhv gh�qlêøhv ^Udpðn h 
Uðpäqhn/ 4<;8`1
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Gh�qlêær < �d 0- �e vh vxs �d� 9 vxs�e�/ ;� 5 ^3> 4`1

Vh �d h �e h{suhvvdp txdqwlgdghv qær ehp frqkhflgdv uhsuhvhqwdgdv sru qýphurv rx
lqwhuydorv glixvrv/ hqwær d uhodêær �d 0- �e whp d vhjxlqwh lqwhusuhwdêær= vh x ì r ydoru dwxdo gd
txdqwlgdgh �d hqwær d srvvlelolgdgh gr dwxdo ydoru y gh �e qær vhu phqru txh x ì shor phqrv wær
judqgh txdqwr d srvvlelolgdgh gd rfruuíqfld gh x1 Hp rxwudv sdodyudv/ sdud txdotxhu ydoru x gh
�d h{lvwh xp ydoru y gh �e qær phqru txh x frp shor phqrv d phvpd srvvlelolgdgh gh rfruuíqfld gr
ydoru x whp qd glvwulexlêær srvvlelolgdgh gh �d/ rx vhmd= ;x 5 U <y 5 U/ �x 9 y a ��@+x, 9 ��K+y,

�1

Gh�qlêær 43 �d 0u �e vh lqi �d� 9 lqi �e�/ ;� 5 ^3> 4`1

Vh �d 0u �e hqwær vhpsuh txh r dwxdo ydoru y gh �e rfruuhu/ d srvvlelolgdgh gr dwxdo ydoru
x gh �d qær vhu pdlru txh y ì shor phqrv wær judqgh txdqwr d srvvlelolgdgh gd rfruuíqfld gh y
qd glvwulexlêær gh srvvlelolgdgh gh �e1 D frqglêær qd gh�qlêær ì htxlydohqwh d= ;x 5 U <y 5 U/�x 9 y a ��@+x, A ��K+y,

�1
Edvhdgrv qdv gh�qlêøhv < h 43/ Udpðn h 
Uðpäqhn ^4<;8/ s1459` frqvwuöhp d uhodêær

xvdgd sdud frpsdudu qýphurv glixvrv1

Gh�qlêær 44 �d 0 �e vh �d 0- �e h �d 0u �e1

Srgh0vh lqwhusuhwdu hvwdv wuív gh�qlêøhv gd vhjxlqwh pdqhlud= hqtxdqwr txh �d 0- �e
lqglfd txh �d qær srgh vhu pdlru txh �e/ d uhodêær �d 0u �e lqglfd txh �e qær srgh vhu phqru txh �d/
h d uhodêær �d 0 �e vljql�fd txh/ vlpxowdqhdphqwh/ �d qær srgh vhu pdlru txh �e h �e qær srgh vhu
phqru txh �d1

Fdpsrv h Yhughjd| ^4<;</ s18` hqwær/ d sduwlu gd gh�qlêær 44/ h{suhvvdudp �d 0 �e hp
whuprv gh fruwhv � gh �d h �e1

Frqfoxvær 45 Vhmdp �d>�e 5 U qýphurv glixvrv gr wlsr OU/ wdlv txh �d @ +d� > d> �d, h �e @ +e� > e>�e,/
frp vxefrqmxqwrv fruwh � ^d� >> �d>` h ^e�>>�e>` uhvshfwlydphqwh/ rqgh � 5 +3> 4`1 Hqwær/ �d 0- �e vh
�d> 9 �e>/ ;� 5 +3> 4`/ h �d 0u �e vh d� > 9 e�>/ ;� 5 +3> 4`/ h �d 0 �e vh �d> 9 �e> h d� > 9 e�>1

Txdqgr iru frqkhflgr d sulrul xp ydoru gh � 5 +3> 4`/ fruuhvsrqghqgr dr judx gh rwlplvpr gr
ghflvru hp uhodêær d dfhlwdêær gh �d 0 �e srgh0vh frqvlghudu d vhjxlqwh yhuvær gd frqfoxvær 45
^Wdqdnd/ Lfklkdfkl h Dvdl/ 4<;7 dsxg Fdpsrv/ Yhughjd|/ 4<;</ s18`=

�d 0> �e,d� � 9 e�� h �d� 9 �e�/ ;k 5 ^�> 4`1

Frpr rv qýphurv glixvrv vær gr wlsr OU/ hqwær d ghvljxdogdgh �d 0 �e srgh vhu vxevwlwxðgd shodv
htxdêøhv
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d� > 9 e�> h �d> 9 �e>/ +4,

rqgh d� > @ �d.+4��,�d/ e�> @ �e.+4��,�e/ �d> @ �d.+4��,d� h �e> @ �e.+4��,e� h � 5 ^3> 4`1
Sruwdqwr/ �d 0 �e ydoh vrphqwh vh dv gxdv ghvljxdogdghv h{suhvvdv hp +4, ydohuhp sdud

txdotxhu frqmxqwr fruwh � gh �d h �e1 Rx vhmd/ txdqgr r olplwh lqihulru +d� >, gr frqmxqwr fruwh �
gh �d iru phqru txh r olplwh lqihulru +e�>, gr frqmxqwr fruwh � gh �e h txdqgr r olplwh vxshulru gr
frqmxqwr fruwh � gh �d iru phqru txh r olplwh vxshulru gr frqmxqwr fruwh � gh �e1

61415 D Surjudpdêær Olqhdu Glixvd gh Fdpsrv h Yhughjd|
Vhmd r surjudpd olqhdu glixvr

pd{ fA{
v=d hd�{ 0 he�/ l @ 4> 5> ===> u

{ A 3
+5,

rqgh hd� @ +hd��>hd�2> ===>hd�r,/ l @ 4> 5> ===> u ì xp yhwru gh qýphurv glixvrv/ he� ì rxwur qýphur glixvr/
h rv yhwruhv { h fA vær ghwhuplqðvwlfrv +rx vhmd/ dv vxdv frpsrqhqwhv qær vær glixvdv,1 Vhmdp hd��
h he� qýphurv glixvrv gr wlsr OU h{suhvvrv sru hd�� @ +d� ��> d��> �d��, h he� @ +e� �> e�>�e�,/ m @ 4> 5> ===> v
h l @ 4> 5> ===> u fxmdv glvwulexlêøhv gh srvvlelolgdgh +rx ixqêøhv gh shuwlqíqfld, vær gr wlsr4

��R +x, @

;AAAA?
AAAA=

x� s�s� s�
vh s� 9 x 9 s

�s� x
�s� s vh s 9 x 9 �s
3 vh x @5 ^s� > �s`

+6,

D vroxêær gh sureohpdv gh surjudpdêær olqhdu glixvd frp hvwuxwxud vhphokdqwh dr gh
+5, h glvwulexlêøhv gh srvvlelolgdgh uhsuhvhqwdgdv hp +6, vær dpsodphqwh hvwxgdgdv/ frpr sru
h{hpsor hp Fdpsrv h Yhughjd| ^4<;<`/ Ghojdgr/ Yhughjd| h Ylod ^4<;<`/ Udpðn h 
Uðpäqhn
^4<;8`/ Kx h Kxqj ^4<<9`/ Gdylv ^4<<8` h Ixooìu h ]lpphupdqq ^4<<5`1 Qhvwh wudedokr r ghvhq0
yroylgr vhuä uhvwulwr dr prghor gh Fdpsrv h Yhughjd| ^4<;<`1

Fdpsrv h Yhughjd| ^4<;</ s1:` xwlol}dudp dv htxdêøhv h{suhvvdv hp +4, h uhvfuhyhudp
r surjudpd olqhdu glixvr +5, qr vhjxlqwh surjudpd olqhdu sdudpìwulfr

pd{ fA{
v=d ^+4� �,�d� . �d�`{ 9 +4� �,�e� . �e�

^+4� �,d� � . �d�`{ 9 +4� �,e� .�e�
{ A 3/ l @ 4> ===> u> � 5 ^3> 4`

1 +7,

Sdud �qv frpsxwdflrqdlv � srgh dvvxplu rv ydoruhv 3> 3> 4> 3> 5> ===> 41

�Vh �R ' �Rc Rc R�1
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61416 D Phglgd FFUj
Vhmd d phglgd udgldo gh FFU

HIFU�7+[J> \ J, @ plq �
v=d }P A \ J

�[J A }Q
}� A 3> m @ 4> ===> M

+8,

Dqdolvdqgr hvwh surjudpd olqhdu yhul�fd0vh txh d ixqêær remhwlyr ì irupdgd dshqdv sru � +vhp
suhvhqêd gh lqvxprv h gh surgxwrv, h txh dv uhvwulêøhv vær uhodêøhv gh ghvljxdogdgh hqwuh txdq0
wlgdghv ghwhuplqðvwlfdv1

Vxsrqkdprv txh rv lqvxprv h rv surgxwrv vhmdp txdqwlgdghv glixvdv gr wlsr OU
dvvrfldgrv d glvwulexlêøhv gh srvvlelolgdgh vhphokdqwhv ã hvshfl�fdgd hp +6,1 Vhmd iP d pdwul}
grv surgxwrv h hQ d pdwul} grv lqvxprv1 Vxevwlwxlqgr hp +8,/P hQ sru iP h hQ uhvshfwlydphqwh/
h \ J sru h\ J h [J sru h[J whp0vh=

plq �
v=d }iP A h\ J

� h[J A } hQ
}� A 3> m @ 4> ===> M

+9,

Qr surjudpd olqhdu glixvr +9, yhul�fd0vh txh d ixqêær remhwlyr ì irupdgd dshqdv sru
txdqwlgdghv ghwhuplqðvwlfdv/ h txh dv uhvwulêøhv vær uhodêøhv gh ghvljxdogdgh hqwuh qýphurv
glixvrv1 Ghylgr d hvwdv fdudfwhuðvwlfdv/ d vroxêær öwlpd gr sog +9, srgh vhu rewlgd d sduwlu gd
surjudpdêær olqhdu glixvd gh Fdpsrv h Yhughjd| ^4<;<`1 Hqwær/ r sog sdud fdofxodu d h�flíqfld
wìfqlfd rulhqwdêær frqvxpr vxsrqgr uhwruqrv frqvwdqwhv gh hvfdod0HIF>

��-}U?+{J> |J, gr r0
ìvlpr surgxwru/ vhuä

plq �>J
v=d +4� �,�|&J . �|&J 9

a[
�'�

}� ^+4� �,�|&� . �|&�`/ n @ 4> ===>p

+4� �,|� &J . �|&J 9
a[
�'�

}� �+4� �,|� &� . �|&��/ n @ 4> ===>p
a[

�'�
}� ^+4� �,�{�� . �{�� ` 9 �>J ^+4� �,�{�J . �{�J`/ l @ 4> ===> q

a[
�'�

}� ^+4� �,{� �� . �{�� ` 9 �>J ^+4� �,{� �J . �{�J`/ l @ 4> ===> q
}� 5 Uan/ � 5 ^3> 4`

+:,

Qr fäofxor gd h�flíqfld wìfqlfd/ frqvlghudqgr M surgxwruhv/ fdgd xp frqvxplqgr q
lqvxprv sdud surgx}lu p surgxwrv/ h frqvlghudqgr n frqmxqwrv fruwh �/ ghyhp vhu uhvroylgrv
+M �N, surjudpdv olqhduhv irupdgrv sru 5� +q.p, uhvwulêøhv h +M . 4, yduäyhlv fdgd1
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D phqvxudêær gd h�flíqfld yld phglgd +:, frqvlvwh hqwær/ hp dydoldu d h�flíqfld wìfqlfd
sdud glihuhqwhv frqmxqwrv fruwh � gdv txdqwlgdghv frqvxplgdv h surgx}lgdv/ wdo frpr 3> 3> 4> ===>
3> <> 41 Sru h{hpsor/ sdud � @ 3 dydold0vh d h�flíqfld frqvlghudqgr qrv fäofxorv dv txdqwlgdghv
grv idwruhv gh surgxêær txh dsuhvhqwdp judx gh shuwlqíqfld pdlru txh 3/ h hp frqvhtÿíqfld
�>'fJ dsuhvhqwd srvvlelolgdgh pdlru rx ljxdo d 3 gh vhu r yhugdghlur ðqglfh gd h�flíqfld gr r0
ìvlpr surgxwru1 Txdqwr pdlru r qðyho gh � pdlv uhvwulwd ì d srvvðyho yduldêær gdv txdqwlgdgh
frqvxplgdv h surgx}lgdv/ h frqvhtÿhqwhphqwh pdlru r uhdolvpr hp uhodêær dr ðqglfh gd h�flíqfld
wìfqlfd fdofxodgr1 Sru h{hpsor/ vh � @ 3> 7/ hqwær qrv fäofxorv xwlol}d0vh txdqwlgdghv gh frqvxpr
h gh surgxêær txh dsuhvhqwdp judx gh shuwlqíqfld pdlru txh 3> 7/ h frqvhtÿhqwhphqwh rv ðqglfhv
gd h�flíqfld wìfqlfd fdofxodgrv dsuhvhqwdp qr pðqlpr d phvpd srvvlelolgdgh gh whuhp rfruulgr1
Yduldqgr0vh hqwær � hp ^3> 4`/ frp d phglgd FFUj dydold0vh d h�flíqfld wìfqlfd gh xp sodqr gh
surgxêær sdud glihuhqwhv judxv gh rwlplvpr hp uhodêær d rfruuíqfld qd suäwlfd gdv txdqwlgdghv
grv idwruhv gh surgxêær1 Dqäorjr d phwrgrorjld gh Jlurg ^4<<9`/ r ghflvru whuä hp pærv xp
frqmxqwr gh vroxêøhv uhvxowdqwh ghvwd vìulh gh surjudpdv olqhduhv/ vhqgr srvvðyho dqdolvä0odv
jud�fdphqwh hp whuprv grv qðyhlv �1

Vh � @ 4/ hqwær yhul�fd0vh txh rv frqmxqwrv fruwh 4 grv idwruhv gh surgxêær uhgx}hp0vh
d txdqwlgdghv fulvs txh vær ljxdlv dv txdqwlgdghv grv idwruhv gh surgxêær txh rfruuhudp frp
pdlru srvvlelolgdgh/ h sruwdqwr/ rv grlv sulphlurv frqmxqwrv gh uhvwulêøhv gr surjudpd olqhdu +:,
vær ljxdlv1 Ljxdo idwr yhul�fd0vh frp dv uhvwulêøhv gr whufhlur h txduwr frqmxqwrv1 Sruwdqwr/ vh
� @ 4 hqwær r prghor +:, ì wrwdophqwh fulvs/ rx vhmd/ d phglgd FFUj ã phglgd FFU1
Sursrvlêær 46 Vhmd r frqmxqwr fruwh � grv idwruhv gh surgxêær gh wrgrv rv surgxwruhv1 Vh
� @ 4/ hqwær d phglgd FFUj ì ljxdo d phglgd udgldo gh FFU1

Ghprqvwudêær= Vh � @ 4/ hqwær r surjudpd olqhdu +:, srgh vhu hvfulwr frpr
plq �>'�J

v=d |&J 9
a[

�'�
}�|&� / n @ 4> ===>p

|&J 9
a[

�'�
}�|&� / n @ 4> ===>p

a[
�'�

}�{�� 9 �>'�J {�J/ l @ 4> ===> q
a[

�'�
}�{�� 9 �>'�J {�J/ l @ 4> ===> q

}� A 3/ m @ 4> ===> M

1

Rv grlv sulphlurv frqmxqwrv gh uhvwulêøhv vær ljxdlv/ h rv whufhlur h txduwr frqmxqwrv wdpeìp
vær ljxdlv1 Sruwdqwr/ r surjudpd olqhdu +:, uhgx}0vh d
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plq �>'�J

v=d |&J 9
a[

�'�
}�|&�/ n @ 4> ===>p

a[
�'�

}�{�� 9 �>'�J {�J/ l @ 4> ===> q
}� 5 Uan

txh ì d phglgd udgldo gh FFU frqvlghudqgr txh rv sodqrv gh surgxêær vær irupdgrv shodv
txdqwlgdghv frqvxplgdv h surgx}lgdv txh dsuhvhqwdp d srvvlelolgdgh pä{lpd gh whuhp rfruulgr1
�

615 Ghvhqyroylphqwr gd Phglgd IGKj
D sulqflsdo fdudfwhuðvwlfd txh glihuhqfld d phglgd iuhh glvsrvdo kxoo0IGK gd phglgd

udgldo gh EFF ì txh/ qd sulphlud/ d iurqwhlud gh surgxêær ì irupdgd xqlfdphqwh sru sodqrv
gh surgxêær revhuydgrv1 Hvwd fdudfwhuðvwlfd hvwä loxvwudgd qd �jxud 614 rqgh hvwær sorwdgrv
8 sodqrv gh surgxêær revhuydgrv +Wdehod E16/ Dsíqglfh E, h gxdv iurqwhludv gh surgxêær= qr
juä�fr +d, d iurqwhlud gh surgxêær gd whfqrorjld/ vre klsöwhvh gh uhwruqrv yduläyhlv gh hvfdod/
ì irupdgd shorv vhjphqwrv S�Se h SeSD> qr juä�fr +e, d iurqwhlud gh surgxêær jhudgd shod
phglgd IGK ì irupdgd shorv sodqrv gh surgxêær revhuydgrv S�/ S2/ S�/ Se h SD1
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Iljxud 614= Dv whfqrorjldv WSEFF h WSIGK h rv sodqrv gh surgxêær revhuydgrv1

Vxsrqkdprv txh d whfqrorjld gh surgxêær vhmd irupdgd shorv sodqrv gh surgxêær
revhuydgrv/ shorv sodqrv uhvxowdqwhv gh frqwudêøhv h gh h{sdqvøhv ghvwhv +vhp frpelqdêøhv
olqhduhv, h shorv sodqrv grplqdgrv sru hvwhv1 R prghor gh surjudpdêær pdwhpäwlfd sdud
fdofxodu d h�flíqfld qhvwh fhqäulr srgh vhu rewlgr dwudyìv gd lqwurgxêær gh shtxhqdv dowhudêøhv
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qd phglgd IGK shuplwlqgr frqwudêøhv h h{sdqvøhv frqwurodgdv grv sodqrv gh surgxêær1 Xp
prghor dvvlp frqvwuxðgr uhwìp d fdudfwhuðvwlfd ghvhmäyho gr ehqfkpdun vhu frqvwuxðgr vreuh xp
ýqlfr surgxwru pdv  h{lelol}d r prghor IGK1

Qhvwd vhêær vhuä ghvhqyroylgd xpd jhqhudol}dêær gd phglgd Iuhh Glvsrvdo Kxoo 0IGK/
ghqrplqdgd gh IGKj/ sdud fdofxodu d h�flíqfld frqvlghudqgr txh rv sodqrv gh surgxêær srghp
vhu frqwudðgrv h h{sdqglgrv1 Lqlfldophqwh vhuä gh�qlgr r txh ì uhwruqr gh hvfdod h vhuä h{srvwr r
pìwrgr gh Edqnhu h Wkudoo ^4<<5` sdud fdofxoä0or1 Hp vhjxlgd vhuä dsuhvhqwdgd xpd phwrgrorjld
sdud frqwudlu h h{sdqglu rv sodqrv gh surgxêær revhuydgrv gh prgr txh d frqwudêær rfruud qd
gluhêær gd pdlru wd{d gr uhwruqr gh hvfdod h d h{sdqvær rfruud qd gluhêær gd phqru wd{d gr
uhwruqr gh hvfdod1 Sru ýowlpr vhuä gh�qlgr r sureohpd gh surjudpdêær dwudyìv gr txdo vhuä
fdofxodgr r ðqglfh gd h�flíqfld IGKj1

61514 Uhwruqrv gh Hvfdod
Uhwruqr gh hvfdod/ rx hfrqrpld gh hvfdod/ ì xpd uhodêær hqwuh lqvxprv h surgxwrv

^Vwhhulqj Frpplwhh/ 4<<:`1 Rv uhwruqrv srghp vhu frqvwdqwhv/ fuhvfhqwhv rx ghfuhvfhqwhv/ gh0
shqghqgr gr qðyho gd surgxêær fuhvfhu qd phvpd sursruêær/ qxpd sursruêær pdlru rx qxpd
sursruêær phqru txh r frqvxpr/ uhvshfwlydphqwh1 Sruwdqwr/ frqkhfhqgr0vh r uhwruqr gh hv0
fdod srgh0vh frqkhfhu d yduldêær gd surgxêær txdqgr rfruuhu xpd uhgxêær rx xp dxphqwr gr
frqvxpr1

R hpsuhjr gh GHD qd ghwhuplqdêær gr uhwruqr gh hvfdod ruljlqrx0vh gr wudedokr gh
Edqnhu ^4<;7` txdqgr lqwurgx}lx d qrêær gh prvw surgxfwlyh vfdoh vl}h0psvv5/ h prvwurx frpr
d phglgd FFU srghuld vhu hpsuhjdgd sdud rewhu xpd hvwlpdwlyd gr uhwruqr gh hvfdod1 R
wudedokr gh Edqnhu ì olplwdgr ã frqvlghudêær gh xpd ýqlfd vroxêær öwlpd sdud r surjudpd
olqhdu gd phglgd FFU r txh fruuhvsrqgh ã rfruíqfld gh xp ýqlfr klshusodqr vxsruwh sdud d
whfqrorjld gh surgxêær/ uhvwulqjlqgr edvwdqwh vxdv dsolfdêøhv hpsðulfdv ^Edqnhu h Wkudoo/ 4<<5/
s1:70:8`1 Edqnhu h Wkudoo ^4<<5` irudp pdlv doìp/ h prghodudp xpd phwrgrorjld sdud phqvxudu
uhwruqrv gh hvfdod gh sodqrv gh surgxêær shuwhqfhqwhv dr frqmxqwr h�flíqfld txh ì dsolfäyho wdqwr
qdv vlwxdêøhv hp txh d vroxêær öwlpd ì ýqlfd txdqwr qdtxhodv hp txh d wdo vroxêær qær ì ýqlfd1
Sdud ghvfuhyhu d phwrgrorjld ì qhfhvväulr gh�qlu rv frqmxqwrv

41 WSEFF �
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2Xp sodqr gh surgxêær Ef6c t6� M A ì xp psvv vh h vrphqwh vh sdud wrgr E%f6c +t6� M A whp0vh % A +1
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rqgh [ ì d pdwul} grv lqvxprv/ \ ì d pdwul} grv surgxwrv h M ì r qýphur gh surgxwruhv1
R frqmxqwr WSEFF ì irupdgr sru wrgrv rv sodqrv gh surgxêær yläyhlv frqvlghudqgr uhwruqrv
yduläyhlv gh hvfdod h ghvfduwh iruwh grv lqvxprv h grv surgxwrv> r frqmxqwr � ì irupdgr sru
sodqrv gh surgxêær gr wlsr +{[J> |\ J,/ {> | A 3> { 9@ 3> r whufhlur frqmxqwr glihuhqfld0vh grv
dqwhulruhv txdqwr dv txdqwlgdghv shuwhqfhqwhv d hoh1 Hqtxdqwr txh WSEFF h � vær irupdgrv
sru sodqrv gh surgxêær/ � ì frqvwlwxlgr sru wrgrv rv sduhv gh qýphurv uhdlv srvlwlyrv +{> |,
xwlol}dgrv qd frqwudêær h qd h{sdqvær gh [J h gh \ J wdo txh +{[J> |\ J, shuwhqêd d WSEFF1
Rv frqmxqwrv WSEFF h � hqfrqwudp0vh h{hpsol�fdgrv uhvshfwlydphqwh qrv juä�frv +d, gd �jxud
614 h qd �jxud 6151 +Qdv vlwxdêøhv gh xp ýqlfr lqvxpr h gh xp ýqlfr surgxwr r frqmxqwr �
frlqflgh frp r sulphlur txdgudqwh gr sodqr [\ ,1

Qd �jxud 615 hvwær loxvwudgrv rv sduhv +{> |, txh frqwudhp h h{sdqghp r frqvxpr h d
surgxêær gh Se h jhudp sodqrv gh surgxêær shuwhqfhqwhv d WSEFF1 Frp rv sduhv gh qýphurv
orfdgrv qr lqwhulru gh � vær jhudgrv sodqrv gh surgxêær shuwhqfhqwhv dr lqwhulru gh WSEFF/ h
frp rv sduhv orfdgrv qd erugd gh �+Se, vær jhudgrv sodqrv gh surgxêær shuwhqfhqwhv d iurqwhlud
gh surgxêær gh WSEFF1 Vhmdp hqwær rv vhjphqwrv
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Iljxud 615= Lpdjhp gh �+6> :,_ WSEFF1

s4�s7� =
;?
=

{ @ 4� w 3 ? w ? 2�
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h s7�s8� =
;?
=

{ @ 4 . w 3 ? w ? 2�
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txh gh�qhp d erugd vxshulru gh �+Se,1 Txdotxhu sdu gh hvfdoduhv +{> |, @ �4� w> 4� �D�ew
�/ 3 ?

w 9 2
� / shuwhqfhqwh dr sulphlur vhjphqwr frqwudl +6> :, h r sodqr +6{> :|, shuwhqfh dr vhjphqwr

S�Se � WSEFF 1 Sduhv +{> |, @ �4 . w> 4 . �
�ew
� shuwhqfhqwhv d s4�s8� h{sdqghp +6> :, h jhudp

sodqrv gh surgxêær gr wlsr +6{> :|, shuwhqfhqwhv dr vhjphqwr SeSD � WSEFF1 Dqdolvdqgr d
lqfolqdêær gdv uhwdv #��$s4�s7� h #��$s7�s8� srgh0vh frqfoxlu txh6=

41 vh r frqvxpr gh [J @ 6 iru frqwudðgr sdud [ @ 6+4� w,/ rx vhmd/ [J vhuä ghfuhvflgr hp
w � 433 srufhqwr/ hqwær r qryr qðyho gd surgxêær vhuä qr pä{lpr \ @ :+4 � �D�ew,/ frp
3 ? w ? 2

� 1
51 vh [J @ 6 iru dfuhvflgr hp +w� 433,(/ hqwær r qryr qðyho gd surgxêær vhuä dfuhvflgr hp� ��ew� 433�(/ frp 3 ? w ? 2� 1

R uhwruqr gh hvfdod qxpd yl}lqkdqêd7 suö{lpd dr sodqr gh surgxêær +6> :,/ ghqrplqdgr
qhvwh wudedokr sru UHvfE�c.�/ ì gdgr shod lqfolqdêær gdv uhwdv txh sdvvdp sru +4> 4, h txh
gh�qhp d erugd gh �+Se, ^Edqnhu h Wkudoo/ 4<<5/ s1:;`1 Qr h{hpsor dflpd dv uhwdv #��$s4�s7� h
#��$s7�s8� sdvvdp sru +4> 4,/ h revhuydp0vh sruwdqwr grlv ydoruhv sdud r uhwruqr gh hvfdod hp +6> :,/
rx vhmd UHvfE�c.� @ �D�e h UHvfE�c.� @ ��e 1 Edqnhu h Wkudoo ^4<<5/ s1:<` ghqrplqdp r lqwhuydor
gh�qlgr sru hvwhv grlv ydoruhv gh �hodvwlflgdgh gr uhwruqr gh hvfdod� qxpd yl}lqkdqêd gh +6> :,1

Sdud hvwhqghu d qrêær gh uhwruqrv gh hvfdod ã vlwxdêær hp txh rfruuhp pýowlsorv
lqvxprv h surgxwrv/ Edqnhu h Wkudoo ^4<<5/ s1:<` frqvlghudp dxphqwrv sursruflrqdlv qrv lq0
vxprv h qrv surgxwrv/ pdqwhqgr �{r r pl{ lqvxpr0surgxwr ljxdo dr gh +[J> \ J,1 Rv grlv
shvtxlvdgruhv ghvhqyroyhudp d phwrgrorjld gh fäofxor dwhqgr0vh ã lqwhuvhêær grv frqmxqwrv
WSEFF h �+[J> \ J,/ h ã vroxêær gr surjudpd olqhdu

HIFUT @+[J> \ J, @ pd{ i+Z\ J . xJ, =ZP � YQ . xJ 9 3>Y[J @ 4>Z>Y A %j

rqgh % ì xpd txdqwlgdgh lq�qlwhvlpdo srvlwlyd1 Hvwh surjudpd olqhdu ì r gxdo gr surjudpd
olqhdu xwlol}dgr sdud phqvxudu r ðqglfh qær udgldo gd h�flíqfld wìfqlfd gh EFF1

Vhmd Z W/ Y W h xJW d vroxêær öwlpd gh HIFUT @ sdud r sodqr gh surgxêær +[J> \ J,
shuwhqfhqwh ã iurqwhlud gh surgxêær1 Orjr Z W\ J.xJW @ 4 h Y W[J @ 41 Hvwd vroxêær lghqwl�fd
xp klshusodqr vxsruwh qr srqwr +[J> \ J,/ h d lpdjhp hp � gh vxd lqwhuvhêær frp r sodqr
�+[J> \ J, vhuä gd irupd +Z W\ J, | @ +Y W[J,{ � xJW ^Edqnhu h Wkudoo/ 4<<5/ s1:<`81 Vh hvwd

�Edqnhu h Wkudoo/ ^4<<5/ s1:;0:<`1
eFkdpd0vh yl}lqkdqêd gh udlr o gh xp srqwr @ M -�n dr frqmxqwr grv srqwrv 5 wdlv txh ��53@�� 	 o/ rqgh ��%��

ì xpd qrupd Hxfolghdqd1
DSrlv vh Efct � M � hqwær f ' %fJ h t ' +t J/ h txdotxhu srqwr Efct � qr klshusodqr vdwlvid} d frqglêær gh

` Wt n �JW ' T Wf1
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iru d ýqlfd uhwd txh sdvvd sru +4> 4, 5 �+[J> \ J, hqwær srgh0vh fdofxodu r uhwruqr gh hvfdod hp
+[J> \ J,/ rx vhmd/ UHvfEfJct J� @ Y W[J

Z W\ J @ 4
Z W\ J @ 4

4� xJW 1Sdud ghwhuplqdu d hodvwlflgdgh gr uhwruqr gh hvfdod qdv vlwxdêøhv hp txh d uhwd sdvvdqwh
sru +4> 4, 5 � qær ì ýqlfd/ Edqnhu h Wkudoo ^4<<5/ s1;4` vxjhuhp r fäofxor grv olplwhv lqihulru h
vxshulru gh UHvf d sduwlu gdv uhodêøhv

UHvf3EfJct J� @
4

4� xJ3W 9 UHvfEfJct J� 9 UHvfnEfJct J� @
4

4� xJnW +d,
rqgh
xJ3W @ plq ixJ3 =Z3\ J . xJ3 @ 4>Z3P � Y 3Q . xJ3 9 3>Y 3[J @ 4>Z3> Y 3 A %j +e,

h
xJnW @ pd{ ixJn =Zn\ J . xJn @ 4>ZnP � Y nQ . xJn 9 3>Y n[J @ 4>Zn> Y n A %j1 +f,
Qr surjudpd olqhdu +e,/ ì plqlpl}dgd d frqvwdqwh xwlol}dgd qr fäofxor gr olplwh lqihulru gr
uhwruqr gh hvfdod/ h qr surjudpd +f, pd{lpl}d0vh d frqvwdqwh/ ghwhuplqdqgr r olplwh vxshulru
gr uhwruqr gh hvfdod1 Sruwdqwr/ sdud fdofxodu rv olplwhv pä{lpr h pðqlpr gr uhwruqr gh hvfdod
gh xp sodqr gh surgxêær edvwd ghwhuplqdu d vroxêær öwlpd grv surjudpdv olqhduhv +e, h +f, h
vxevwlwxlu d vroxêær öwlpd gdv ixqêøhv remhwlyr qdv uhodêøhv gh ghvljxdogdgh h{suhvvdv hp +d,1

D phwrgrorjld vxjhulgd sru Edqnhu h Wkudoo ^4<<5` wdpeìp srgh vhu hpsuhjdgd txdqgr
+[J> \ J, qær shuwhqfh dr frqmxqwr h�flíqfld/ hpsuhjdqgr dv vhjxlqwhv surmhêøhv gh +[J> \ J, qr
frqmxqwr h�flíqfld=

a{�J @ �W{RJ � vW� > l @ 4> ===> q>
a|Ro @ |RJ . vWR> s @ 4> ===>p>

rqgh �W/ vW� h vWR frqvwlwxhp d vroxêær öwlpd gr surjudpd olqhdu txh fdofxod r ðqglfh qær udgldo
gd h�flíqfld wìfqlfd frqvlghudqgr uhwruqrv yduläyhlv gh hvfdod +phglgd EFF qær udgldo,1 Dsöv
h{hfxwdu hvwdv dowhudêøhv/

� a[J> a\ J
�
shuwhqfh d iurqwhlud gh surgxêær uhfdlqgr0vh qd dqäolvh gr

uhwruqr gh hvfdod ghwdokdgr qhvwd vhêær ^Edqnhu/ Edugkdq h Frrshu/ 4<<9/ s18;7`1

61515 Hvwlpdqgr d Surgxêær
Qr h{hpsor loxvwudgr qd �jxud 614/ sdlqho +e,/ vær ghwhfwdgdv gxdv gh�flíqfldv gd

phglgd IGK1 D sulphlud gh�flíqfld srgh vhu revhuydgd qr ðqglfh gh h�flíqfld dwulexðgr drv
sodqrv gh surgxêær S� @ +6> 7, h Se @ +6> :,1 Dshvdu gh dperv vhuhp frqvlghudgrv IGK0
h�flhqwhv9 yhul�fd0vh fodudphqwh txh r surfhvvr surgxwlyr gh Se ì phokru txh r gh S�1 D

SDshvdu gh S� vhu fodvvl�fdgr frpr lqh�flhqwh whfqlfdphqwh shod phglgd IGK rulhqwdêær surgxêær/ vhuä
fodvvl�fdgr frpr h�flhqwh shod phglgd rulhqwdêær frqvxpr1
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vhjxqgd gh�flíqfld srgh vhu revhuydgd qrv ðqglfhv gh h�flíqfld wìfqlfd dwulexðgrv drv sodqrv
Se @ +6> :, h S2 @ +5> <> 6,> dshvdu gh S2 frqvxplu <9> 9( gr qðyho grv lqvxprv gh Se h surgx}lu
dshqdv 75> ;( gr qðyho surgx}lgr sru Se/ r ðqglfh gh h�flíqfld wìfqlfd dwulexðgr d dperv ì r
phvpr1

Vhmd r sodqr gh surgxêær �Se @
� a[e> a\e

�
/ frp a[e @ 6 � +4� 3> 37, h 3 ? a\e 9 \e

+�Se irl frqvwuxðgr d sduwlu gd frqwudêær gr frqvxpr gh Se hp 7(,1 Ghshqghqgr gr qðyho gd
surgxêær a\e/ r surgxwru klsrwìwlfr �Se sdvvd d grplqdu r surgxwru revhuydgr S21 Hqwær/ vh r
surgxwru Se uhgx}lx r frqvxpr hp 7(/ txdo vhuä r qryr qðyho gd surgxêær +vxsrqgr uhwruqrv
yduläyhlv gh hvfdod h ghvfduwh iruwh grv lqvxprv h grv surgxwrv,B D vroxêær ghvwd txhvwær
irl vxjhulgd dqwhulruphqwh h edvhld0vh qr hvwxgr gr uhwruqr gh hvfdod qxpd yl}lqkdqêd gh Se1
Vxsrqkdprv txh d hodvwlflgdgh gr uhwruqr gh hvfdod qxpd yl}lqkdqêd gr r0ìvlpr surgxwru
vhmd

k
UHvf3EfJct J�> UHvfnEfJct J�

l
/ h txh +d� 433,( vhmd d uhgxêær sursruflrqdo qr frqvxpr h

+e� 433,( r dxphqwr sursruflrqdo qr frqvxpr1 Orjr=
41 vh d txdqwlgdgh frqvxplgd ghfuhvfhu sursruflrqdophqwh h sdvvdu gh [J sdud [J� +4�d,/

hqwær d surgxêær ghfuhvfhuä gh \ J sdud \ J �
�
4� d�UHvfnEfJct J�

�
>

51 vh d txdqwlgdgh frqvxplgd dxphqwdu sursruflrqdophqwh gh [J sdud [J � +4 . e,/ hqwær
d surgxêær fuhvfhuä gh \ J sdud \ J �

�
4 . e�UHvf3EfJct J�

�
1

61516 Olplwhv gdv Frqwudêøhv h gdv H{sdqvøhv
D hodvwlflgdgh qxpd yl}lqkdqêd gr sodqr gh surgxêær Se gr h{hpsor dflpd ì � �

�e > �D�e
�1

Frqvlghudqgr0vh sruwdqwr/ xpd uhgxêær qr frqvxpr hp 7(/ sdvvdqgr gdv dwxdlv 6 xqlgdghv
sdud 6 � +4 � 3> 37, @ 5> ;; xqlgdghv/ hqwær vhjxqgr d phwrgrorjld ghvfulwd qd vhêær dflpd/ d
surgxêær gh Se sdvvduä gh : xqlgdghv revhuydgdv sdud :� +4�3> 37� �D�e, @ 9> : xqlgdghv1 Hvwh
qryr sodqr +�Se, grplqd S2 h S� vhqgr hqwær fodvvl�fdgrv frpr lqh�flhqwhv whfqlfdphqwh +�Se ì
r sodqr gh surgxêær ehqfkpdun gh S2 h S�,1

Qrydphqwh vxujh xpd txhvwær= txdlv vær rv olplwhv gd frqwudêær h gd h{sdqvær gr
frqvxpr gh xp surgxwruB Hvwd txhvwær ghshqgh gr ghflvru/ sruìp vxjhuh0vh xpd gdv gxdv
dowhuqdwlydv=

41 r ghflvru �{d rv olplwhv gdv frqwudêøhv h gdv h{sdqvøhv>
51 rv olplwhv vær fdofxodgrv shor ghflvru gh prgr txh rv sodqrv gh surgxêær uhvxowdqwhv gd

frqwudêær h gd h{sdqvær dlqgd shuwhqêdp d WSEFF 1

Lqghshqghqwh gd dowhuqdwlyd hpsuhjdgd/ srgh0vh d�updu txh r frqvxpr gh fdgd surgxwru srghuä
vhu uhgx}lgr qr pä{lpr hp +�� 433,(/ 3 9 � ? 4 h h{sdqglgr hp +� � 433,(/ � A 31
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61517 Sodqrv gh Surgxêær Glixvrv
Vxsrqkdprv txh r sodqr gh surgxêær revhuydgr gr r0ìvlpr surgxwru vhmd +[J> \ J, @

+{J�> ===> {J?> |J�> ===> |J6,/ txh UHvf3EfJct J� @ LJ h UHvfnEfJct J� @ VJ h txh rv hvfdoduhv srvlwlyrv d
vhuhp xwlol}dgrv sdud frqwudlu h h{sdqglu +[J> \ J, hvwhmdp hp ^3> �J,/ � ? 4 h ^3> �J, uhvshfwlyd0
phqwh1 R lqwhuydor txh frqwhp dv srvvðyhlv txdqwlgdghv d vhuhp frqvxplgdv gr l0ìvlpr lqvxpr
ì +{� J�> �{J�, @ +{J� +4� �J, > {J�+4 . �J,, � U h r lqwhuydor txh frqwhp dv srvvðyhlv txdqwlgdghv
surgx}lgdv gr n0ìvlpr surgxwr ì �|� J&> �|J&

� @ +|J& +4� �J � VJ, > |J& � +4� �J � LJ,, � U 1
Vh iru dvvrfldgr dr frqvxpr gr l0ìvlpr lqvxpr d glvwulexlêær gh srvvlelolgdgh +rx ixqêær gh
shuwlqíqfld,

�%J�+x, @

;AAAA?
AAAA=

xJ� � {� J�{J� � {� J�
vh {� J� ? xJ� 9 {J�

�{J� � xJ�
�{J� � {J� vh {J� 9 xJ� ? �{J�

3 vh xJ� @5 +{� J�> �{J�,
/ +L,

hqwær r frqvxpr uhdol}dgr srgh vhu ylvwr frpr xpd txdqwlgdgh glixvd1 D txdqwlgdgh glixvd �{J�
ì xp qýphur glixvr gr wlsr OU txh srgh vhu uhsuhvhqwdgd shor whuqr +{� J�> {J�> �{J�,/ rqgh
{� J� h �{J� vær rv olplwhv lqihulru h vxshulru h {J� ì r qðyho txh dsuhvhqwd d pdlru srvvlelolgdgh gh
whu rfruulgr1:

Dvvrfldqgr wdpeìp ã surgxêær gr n0ìvlpr surgxwr d glvwulexlêær gh srvvlelolgdgh

�+J&+y, @

;AAAA?
AAAA=

yJ& � |� J&|J& � |� J&
vh |� J& ? yJ& 9 |J&

�|J& � yJ&
�|J& � |J& vh |J& 9 yJ& ? �|J&

3 vh xJ& @5 +|� J&> �|J&,
/ +LL,

d txdqwlgdgh surgx}lgd ghvwh surgxwr ì xp qýphur glixvr gr wlsr OU uhsuhvhqwdgr shor whuqr
�|J& @ �|� J&> |J&> �|J&

�/ rqgh |� J& h �|J& vær rv olplwhv pðqlpr h pä{lpr gh surgxêær h |J& ì r qðyho
gh surgxêær txh dsuhvhqwd d pdlru srvvlelolgdgh gh whu rfruulgr qd suäwlfd1 Sruwdqwr/ vh ãv
txdqwlgdghv frqvxplgdv h surgx}lgdv vær dvvrfldgdv dv glvwulexlêøhv gh srvvlelolgdgh +L, h +LL,
uhvshfwlydphqwh/ hqwær r sodqr gh surgxêær revhuydgr +[J> \J, srgh vhu ylvwr frpr vhqgr xp
sodqr gh surgxêær glixvr/ rx vhmd

� �[J> �\J
�
@ +�{J�> ===> �{J?> �|J�> ===> �|J6,1

Rv sduåphwurv �% h �+/ gdv htxdêøhv +L, h +LL,/ vær rv qðyhlv gh uhdolvpr ghvhmdgr
drv idwruhv gh surgxêær1 Il{dqgr r phvpr judx gh uhdolvpr � ãv txdqwlgdghv frqvxplgdv h
surgx}lgdv/ rx vhmd/ � @ �% @ �+/ rv sodqrv gh surgxêær frqvwuxðgrv d sduwlu gr sodqr gh
surgxêær revhuydgr +[J> \ J, h txh dsuhvhqwdp r judx gh uhdolvpr ljxdo d �/ vær

.%J� ì r qðyho gh frqvxpr revhuydgr shor ghflvru1



76

[Ju @ [J +4� �J � +4� �,,
\ Ju @ \ J +4� �J �UHvfn � +4� �,,

h +LLL,
[JL @ [J +4 . �J � +4� �,,
\ JL @ \ J +4 . �J �UHvf3 � +4� �,, 1

Gdgr r judx gh uhdolvpr �/ rv hvfdoduhv f h h txh frqwudhp h h{sdqghp r yhwru frqvxpr
gr sodqr +[J> \ J, vær uhvshfwlydphqwh

f @ �J +4� �, h h @ �J +4� �,1 +LY,
Rv grlv sodqrv gh surgxêær fxmr judx gh uhdolvpr ì ljxdo d � vær

[JS @ [J +4� f,
\ JS @ \ J +4� f�UHvfn,

h
[Je @ [J +4 . h,
\ Je @ \ J +4 . h�UHvf3, 1

Vhmdp f 5 ^3> �J, h h 5 ^3> �J, uhvshfwlydphqwh rv hvfdoduhv hpsuhjdgrv sdud frqwudlu
h h{sdqglu r frqvxpr gr sodqr gh surgxêær gr r0ìvlpr surgxwru1 Vh f @ h @ 3 hqwær dv
txdqwlgdghv frqvxplgdv h surgx}lgdv dwulexðgrv sdud �{J� h sdud �|J� uhvshfwlydphqwh frlqflghp
frp dv revhuydgdv1 Qhvwh fdvr whp0vh � @ �%J�+x, @ �+J&+y, @ 4 r txh lqglfd txh rv qðyhlv gh
frqvxpr h gh surgxêær dwulexðgrv ãv txdqwlgdghv glixvdv dsuhvhqwdp srvvlelolgdgh pä{lpd gh
rfruuhuhp qd suäwlfd h gh vhuhp lpsohphqwdgdv +rx dlqgd/ gh vhuhp uhdolvwdv,1

Vh f$ �J rx h$ �J/ hqwær �%J�+x,$ 3 h �+J&+y,$ 3/ vxjhulqgr txh txdqwr pdlru d
h{sdqvær rx d frqwudêær/ phqru d srvvlelolgdgh dvvrfldgd ã dfruuíqfld qd suäwlfd gr frqvxpr h
gd surgxêær dwulexðgrv dr l0ìvlpr lqvxpr h dr n0ìvlpr surgxwr uhvshfwlydphqwh +rx vhmd/ phqrv
uhdolvwd ì r sodqr gh surgxêær jhudgr dwudyìv gd frqwudêær rx gd h{sdqvær gr sodqr revhuydgr,1
Vh f @ �J rx h @ �J/ hqwær �%J�+x, @ �+J&+y, @ 3/ lqglfdqgr txh r sodqr jhudgr dsuhvhqwd
srvvlelolgdgh qxod gh rfruuhu qd suäwlfd +rx vhmd/ ì xp sodqr gh surgxêær qær uhdol}äyho,1

61518 D Phglgd IGKj
Vxsrqkdprv txh r ghflvru revhuyrx M sodqrv gh surgxêær/ frqvlvwlqgr fdgd xp gh q h

gh p surgxwrv;1 Vhmd SOD @ i4> ===> Mj r frqmxqwr grv ðqglfhv grv surgxwruhv/ LQV @ i4> ===> qj
r frqmxqwr grv ðqglfhv grv lqvxprv h SUR @ i4> ===>pj r frqmxqwr grv ðqglfhv grv surgxwrv1
Vxsrqkdprv whqkdp vlgr fdofxodgrv d hodvwlflgdgh grv uhwruqrv gh hvfdod h txh whqkdp vlgr
�{dgrv rv olplwhv pä{lprv h pðqlprv gdv frqwudêøhv h gdv h{sdqvøhv grv M sodqrv gh surgxêær1<

HR sodqr gh surgxêær gr J0ìvlpr surgxwru ì EfJc t J� ' E%J�c ���c %J?c +J�c ���c +J6�1
bD hodvwlflgdgh gr J0ìvlpr surgxwru ì

k
-.rS3Efrct r�c -.rSnEfrct r�

l
' dUJc 7Jo h rv olplwhv gd frqwudêær h gd

h{sdqvær uhvshfwlydphqwh vær kJ h qJ1
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6151814 D Whfqrorjld gh Surgxêær WSIGKj
Dv phqvxudêøhv grv ðqglfhv gd h�flíqfld wìfqlfd gh�qlgrv qr fdsðwxor 5 vær ihlwrv d

sduwlu gh frqvwuxêøhv gh uhsuhvhqwdêøhv gd whfqrorjld gh surgxêær +txh vær dv uhvwulêøhv grv
surjudpdv olqhduhv xwlol}dgrv sdud fdofxodu rv ðqglfhv,1 Xwlol}dqgr d iurqwhlud ghvwd whfqrorjld
hpsðulfd vær phqvxudgrv rv ðqglfhv gd h�flíqfld wìfqlfd grv sodqrv gh surgxêær revhuydgrv1 D
whfqrorjld frqvwuxðgd/ doìp grv sodqrv gh surgxêær revhuydgrv/ wdpeìp ì irupdgd sru sodqrv
gh surgxêær qær revhuydgrv txh vær +qhfhvvduldphqwh, uhvxowdqwhv gh srvwxodgrv uhodflrqdgrv
frp d hfrqrpld gh hvfdod h frp uhodêøhv gh grplqåqfld1 D vhjxlu vhuær uhodflrqdgrv rv wuív
srvwxodgrv txh jhudp d whfqrorjld gh surgxêær IGKj +WSIGKj, qær frqyh{d +frpr hp Wxonhqv
h Hhfndxw ^4<<8/ s17:8`,1

� Srvwxodgr +l,= Fdgd sodqr gh surgxêær revhuydgr shuwhqfh d whfqrorjld gh surgxêær1
� Srvwxodgr +ll,= Rv sodqrv gh surgxêær qær revhuydgrv grplqdgrv43 shorv sodqrv revhu0

ydgrv wdpeìp shuwhqfhp ã whfqrorjld gh surgxêær1
Hvwhv grlv srvwxodgrv gh�qhp d whfqrorjld gh surgxêær iuhh glvsrvdo kxoo 0 WSIGK 0

txh srgh vhu hvfulwd frpr vhjxh=
WSIGK @ i+[>\ , 5 U�n�n =

a[
�'�

}�{�� 9 {�> l 5 LQV>

|& 9
a[
�'�

}�|�&> n 5 SUR>
a[
�'�

}� @ 4> }� 5 i3> 4j > m 5 SODj1
Frqiruph d vhêær dqwhulru/ d fdgd sodqr gh surgxêær jhudgr shod frqwudêær h shod

h{sdqvær gh xp sodqr gh surgxêær revhuydgr ì dvvrfldgr xp judx gh uhdolvpr1 Ghshqghqgr
hqwær gr judx gh uhdolvpr ghvhmdgr/ d whfqrorjld gh surgxêær vhuä frqvwlwxðgd sru glihuhqwhv
frqmxqwrv gh sodqrv gh surgxêær yläyhlv1 Sru h{hpsor/ vh ghvhmdprv txh rv sodqrv shuwhqfhqwhv
ã whfqrorjld whqkdp xp judx gh uhdolvpr pdlru rx ljxdo d 3> 7 hqwær d whfqrorjld gh surgxêær
vhuä frqvwlwxðgd sru sodqrv fxmrv qðyhlv gh frqvxpr h gh surgxêær whp judx gh shuwlqíqfld pdlru
rx ljxdo d 3> 71 R whufhlur srvwxodgr d vhu hqxqfldgr hqyroyh rv sodqrv gh surgxêær jhudgrv d
sduwlu gdv frqwudêøhv h gdv h{sdqvøhv grv sodqrv gh surgxêær revhuydgrv h r judx pðqlpr gh
uhdolvpr � ghvhmdgr1

� Srvwxodgr +lll,= Rv sodqrv gh surgxêær qær revhuydgrv txh dsuhvhqwdp uhdolvpr pð0
qlpr ljxdo d � txh vær uhvxowdqwhv gh frqwudêøhv h gh h{sdqvøhv grv sodqrv gh surgxêær

�fVhqgr RJ ' E%Jc +J� h R_ ' �%_c +_� rv sodqrv gh surgxêær/ R_ grplqd RJ vh %_ 9 %J h +_ @ +J/ rx vh %_ 8 %J
h +_ A +J ^Wxonhqv/ 4<<6/ s17` +wdpeìp yhmd r dsíqglfh F,1
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revhuydgrv/ h wdpeìp rv grplqdgrv sru dtxhohv/ shuwhqfhp ã whfqrorjld gh surgxêær1

D whfqrorjld WS>IGKj vxjhulgd shorv srvwxodgrv +l,0+lll, srghuä vhu hvfulwd frpr xqlær
gdv whfqrorjldv
WS>IGKj4 @ i+[>\ , =

a[
�'�

{�� ��� � f�� 9 {�> l 5 LQV>

|& 9
a[
�'�

|�& ��� � f� � V�� > n 5 SUR>
a[
�'�

�� @ 4> 3 9 f� 9 �� +4� �, ��> �� 5 i3> 4j > m 5 SODj/ h

WS>
IGKj5 @ i+[>\ , =

a[
�'�

{�� +�� . h�, 9 {�> l 5 LQV>

|& 9
a[
�'�

|�& ��� . h� � L�� > n 5 SUR>
a[
�'�

�� @ 4> 3 9 h� 9 �� +4� �, �� > �� 5 i3> 4j > m 5 SODj1
R sulphlur frqmxqwr jhud rv sodqrv gh surgxêær txh dsuhvhqwdp uhdolvpr pdlru rx

ljxdo d � h txh vær uhvxowdqwhv gh frqwudêøhv grv sodqrv gh surgxêær revhuydgrv h rv grplqdgrv
shorv sulphlurv1 R vhjxqgr frqmxqwr frqvlvwh qrv sodqrv gh surgxêær txh wdpeìp dsuhvhqwdp
uhdolvpr pdlru rx ljxdo d � h vær uhvxowdqwhv gdv h{sdqvøhv grv sodqrv revhuydgrv h shorv sodqrv
grplqdgrv1 Id}hqgr WS>

IGKj @WS>
IGKj4^WS>

IGKj5/ d whfqrorjld WS>
IGKj txh ì frqvwlwxðgd sru

sodqrv txh dsuhvhqwdp uhdolvpr pdlru rx ljxdo d �/ srghuä vhu hvfulwd hp whuprv gr frqmxqwr
gh htxdêøhv
WS>

IGKj @ i+[>\ , =
a[

�'�
{�� ���� � f��. +�� . h�,� 9 {�> l 5 LQV>

|& 9
a[
�'�

|�& ���� � f� � V��. ��� . h� � L��� > n 5 SUR>
a[

�'�

��� . ��� @ 4> 3 9 f� 9 �� +4� �, ��> 3 9 h� 9 �� +4� �, �� >
�� > �� 5 i3> 4j > m 5 SODj1

Dv yduläyhlv �� h �� whp dv vhjxlqwhv sursulhgdghv= vh �J @ 4 hqwær �� @ 3 ;m 5 SOD/ h rv sodqrv
jhudgrv vær grplqdgrv sru xp sodqr yläyho uhvxowdqwh gh xpd frqwudêær gh +[J> \ J,> vh �J @ 4
hqwær �� @ 3/ ;m 5 SOD/ h rv sodqrv jhudgrv vær grplqdgrv sru xp sodqr yläyho uhvxowdqwh
gd h{sdqvær gh +[J> \ J,1 Xp h{hpsor gh whfqrorjld WS>

IGKj +3 ? � ? 4, jhudgd d sduwlu gh 8
sodqrv gh surgxêær revhuydgrv hqfrqwud0vh loxvwudgd qd �jxud 616/ fxmd iurqwhlud gh surgxêær ì
frqvwlwxðgd sru sodqrv gh surgxêær revhuydgrv h shodv frqwudêøhv h h{sdqvøhv ghvwhv1
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Sdud d whfqrorjld gh surgxêær WS>
IGKj srghp vhu gh�qlgrv wdpeìp rv frqmxqwrv

frqvxpr h surgxêær1 Gdgr r yhwru surgxêær \ J @ +|J�> ===> |J6, h r judx gh uhdolvpr �/ hqwær
r frqmxqwr frqvxpr F>

IGKj +\ J,/ txh ì frqvwlwxðgr shorv yhwruhv frqvxpr [ @ +{�> ===> {?, txh
surgx}hp shor phqrv r yhwru surgxêær \ J/ ì

�

�

�
�

� � � ;
73)'+J

<

3�
3�

3�

3�
3�

�
�

Iljxud 616= D whfqrorjld gh surgxêær WS>
IGKj/ 3 ? � ? 41

F>
IGKj +\ J, @ i[ =

a[
�'�

{�� ���� � f��. +�� . h�,� 9 {�> l 5 LQV>

|J& 9
a[

�'�
|�& ���� � f� � V��. ��� . h� � L��� > n 5 SUR>

a[
�'�

��� . ��� @ 4> 3 9 f� 9 �� +4� �, ��> 3 9 h� 9 �� +4� �, �� >
�� > �� 5 i3> 4j > m 5 SODj1

Vhmd r frqvxpr [J @ +{J�> ===> {J?,/ hqwær r frqmxqwr surgxêær SIGKj +[J,/ txh ì irupdgr
shorv yhwruhv \ @ +|�> ===> |6, srvvðyhlv gh vhuhp surgx}lgrv d sduwlu gr frqvxpr gh [J h txh
dsuhvhqwdp judx gh uhdolvpr pðqlpr ljxdo d � ì
S>
IGKj +[J, @ i\ =

a[
�'�

{�� ���� � f��. +�� . h�,� 9 {J�> l 5 LQV>

|& 9
a[

�'�
|�& ���� � f� � V��. ��� . h� � L��� > n 5 SUR>

a[
�'�

��� . ��� @ 4> 3 9 f� 9 �� +4� �, ��> 3 9 h� 9 �� +4� �, �� >
�� > �� 5 i3> 4j > m 5 SODj1

Sdud txh srvvd vhu gh�qlgd xpd phglgd gd h�flíqfld wìfqlfd hp uhodêær d whfqrorjld
gh surgxêær sursrvwd/ rv frqmxqwrv WS>

IGKj/ F>
IGKj h S>

IGKj ghyhp vdwlvid}hu dv vhjxlqwhv
sursulhgdghv ^Içuh/ Jurvvnrsi/ Oryhoo/ 4<<6/ s178/ 96/ <:`1
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Sursrvlêær 47 WS>
IGKj ì ihfkdgr1 +Sursulhgdgh W4/ vhêær 514,

Ghprqvwudêær= Vxsrqkdprv txh �r @ 4/ frp v 5 SOD/ h prvwuhprv lqlfldophqwh txh
WS>

IGKj4 +Sr,/ txh ì d whfqrorjld gh surgxêær jhudgd d sduwlu gdv frqwudêøhv gr sodqr gh sur0
gxêær Sr @ +[r> \ r, ì ihfkdgd1 Vhmd �[u> \ u� xpd vhtÿíqfld wdo txh �[u> \ u� $ +[J> \ J,/
h �[u> \ u� 5 WS>IGKj4 +Sr,/ ;u1 Orjr h{lvwh xpd vhtÿíqfld fu wdo txh [r �4� fu� 9[u

h \ r �4� fuVr� A \ u/ ;u1 Frpr [u h \ u vær frqyhujhqwhv/ hqwær vær olplwdgdv/ orjr h{0
lvwh � �[>\�

� wdo txh �[ A [u h \� 9 \ u/ ;u1 Vhmd r frqmxqwr if 5 ^3> �r` = [r +4� f, 9 �[/
\ r �4� fuVr� A \� j1 Hvwh frqmxqwr ì frpsdfwr +srlv ì ihfkdgr h olplwdgr,44 r txh lp0
solfd qd h{lvwíqfld gh xpd vxevhtÿíqfld fug � fu wdo txh fug $ fJ/ [r �4� fug� 9 �[
h \ r �4� fugVr� A \� > ;ug 1 Frpr [r +4� f, h \ r �4� fuVr� vær ixqêøhv frqwðqxdv/ hq0
wær [r +4� fJ, 9[J/ \ r +4� fJVJ, A \ J/ rx vhmd/ +[J> \ J, 5 WS>IGKj4 +Sr,/ h sruwdqwr
WS>IGKj4 +Sr, ì ihfkdgr1 Sdud frqfoxlu/ whp0vh txh WS>IGKj4 @WS>IGKj4

�S��^===^WS>IGKj4 +S?,/
h frpr d xqlær �qlwd gh frqmxqwrv ihfkdgrv ì xp frqmxqwr ihfkdgr hqwær WS>IGKj4 ì xp frqmxq0
wr ihfkdgr1 Gh prgr dqäorjr srgh0vh prvwudu txh WS>IGKj5 ì xp frqmxqwr ihfkdgr h sruwdqwr
WS>IGKj @ WS>IGKj4^ WS>IGKj5 wdpeìp ì xp frqmxqwr ihfkdgr1 �
Sursrvlêær 48 3 @5 F>

IGKj +\ J, +\ J A 3, h F>
IGKj+3, @ U?n1 +Sursulhgdgh W5/ vhêær 514,

Vhjxqgr hvwd sursrvlêær/ frqvxplu d txdqwlgdgh qxod gh fdgd lqvxpr qær surgx}
txdqwlgdgh srvlwlyd grv surgxwrv1 D vhjxqgd frqglêær gd sursrvlêær lpsøh txh srgh0vh surgx}lu
d txdqwlgdgh qxod frqvxplqgr txdotxhu txdqwlgdgh grv lqvxprv1
Sursrvlêær 49 F>

IGKj +\ J, ì ihfkdgr1 +Sursulhgdgh W6/ vhêær 514,
Ghprqvwudêær= Vhphokdqwh d ghprqvwudêær gd Sursrvlêær 471 �

Sursrvlêær 4: Vh [� A[J 5 F>
IGKj +\ J, hqwær [� 5 F>

IGKj +\ J,1 +Sursulhgdgh gr ghvfduwh
grv lqvxprv,

Ghprqvwudêær= Vhmd [J 5 F>
IGKj +\ J,/ orjr [� +4� f�, 9 [J rx [� +4 . h�, 9 [J

sdud dojxp m 5 SOD1 Vh [� A[J hqwær [� +4� f�, 9 [J 9[� rx [� +4 . h�, 9[J 9[� h
sruwdqwr [� 5 F>

IGKj +\ J,1 �
Sursrvlêær 4; Vh �J ? ��/ hqwær F>J

IGKj +\ J, � F>�
IGKj +\ J,1

Ghprqvwudêær= Frpr dv uhvwulêøhv 3 9 f� 9 ��
�4� ��� �� > 3 9 h� 9 ��

�4� ��� ��/ m 5
SOD/ vær pdlv uhvwulwlydv txh dv uhvwulêøhv 3 9 f� 9 �� +4� �J,��> 3 9 h� 9 �� +4� �J, �� / m 5
SOD/ srlv �4� ��� ? +4� �J,/ hqwær F>J

IGKj +\ J, � F>�
IGKj +\ J,1 +Sursulhgdgh vhphokdqwh ydoh

sdud S>
IGKj +[J,,

��Srutxh dv uhvwulêøhv txh gh�qhp r frqmxqwr vær gr wlsr 9 h A h 3 9 S 9 kJ1



7;

Sursrvlêær 4< S>
IGKj +[J, ì ihfkdgr h olplwdgr1 +Sursulhgdgh W8/ vhêær 514,

Ghprqvwudêær= D ghprqvwudêær gh txh r frqmxqwr S>
IGKj +[J, ì ihfkdgr ì vhphokdqwh

d ghprqvwudêær gd Sursrvlêær 471 D sursulhgdgh gh vhu olplwdgr ì fdudfwhul}dgd shor vhjxqgr
frqmxqwr gh ghvljxdogdghv txh gh�qhp S>

IGKj +[J, txh vær gr wlsr 9 1 �

Sursrvlêær 53 Vh \ � 9 \ J 5 S>
IGKj +[J, hqwær \ � 5 S>

IGKj +[J,1 +Sursulhgdgh gr ghvfduwh
grv surgxwrv,

Ghprqvwudêær= Vhmd \ J 5 S>
IGKj +[J,/ orjr \ r +4� frVJ, A \ J rx \ r +4 . hrLJ, A \ J

sdud dojxp v 5 SOD1 Vh \ � 9 \ J hqwær hqwær \ r +4� frVJ, A \ � A \ J rx \ r +4 . hrVJ, A
\ � A \ J h sruwdqwr \ � 5 S>

IGKj +[J,1 �
Gdv Sursrvlêøhv 4: h 53 rv lqvxprv h rv surgxwrv vdwlvid}hp d sursulhgdgh gr ghvfduwh

iruwh/ rx vhmd/ txdotxhu lqfuhphqwr qr frqvxpr +phvpr txh qær sursruflrqdo, ì yläyho h txdotxhu
uhgxêær qrv qðyhlv gd surgxêær ì yläyho1

6151815 Gh�qlêær gd Phglgd IGKj
Qd vhêær dqwhulru irl frqvwuxðgd d whfqrorjld gh surgxêær h irudp ghprqvwudgdv dv

sursulhgdghv shuwlqhqwhv drv frqmxqwrv WS>
IGKj/ F>

IGKj h S>
IGKj1 D h�flíqfld wìfqlfd rulhqwdêær

frqvxpr gr sodqr gh surgxêær +[J> \ J, hp uhodêær d hvwd whfqrorjld frqvlghudqgr/ xp judx gh
uhdolvpr pðqlpr ljxdo d � ì

HIF>
8(M}U?+[J> \ J, @ plq �>J

v=d
a[
�'�

{�� ���� � f��. +�� . h�,� 9 �>J{J�/ l 5 LQV
a[
�'�

|�& ���� � f� � V��. ��� . h� � L��� A |J&/ n 5 SUR
a[
�'�

��� . ��� @ 4
3 9 f� 9 �� +4� �,��/ m 5 SOD +Y,
3 9 h� 9 �� +4� �, ��/ m 5 SOD
��> �� 5 i3> 4j/ m 5 SOD

rqgh=

� �>J $ dorfd [J qr frqmxqwr lvrtxdqwd gh F>
IGKj +\ J,>

� � $ 3 9 � 9 4 ì hvshfl�fdgr d sulrul shor ghflvru h lqglfd r judx pðqlpr gh uhdolvpr
grv sodqr gh surgxêær shuwhqfhqwhv ã whfqrorjld gh surgxêær>
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� �� $ ì r olplwh gd frqwudêær gr yhwru frqvxpr gr m0ìvlpr sodqr gh surgxêær>
� �� $ ì r olplwh gd h{sdqvær gr yhwru frqvxpr gr m0ìvlpr sodqr gh surgxêær>
� L� $ ì r olplwh lqihulru gr uhwruqr gh hvfdod gr m0ìvlpr sodqr gh surgxêær>
� V� $ ì r olplwh vxshulru gr uhwruqr gh hvfdod gr m0ìvlpr sodqr gh surgxêær>
� f� $ Vh �r @ 4 sdud dojxp v 5 SOD/ hqwær 3 9 fr 9 �r +4� �,/ f� @ 3 ;m 9@ v/ h
h� @ 3 ;m 5 SOD1 Qhvwh fdvr fr frqwudl +[r> \ r, h r judx gh rwlplvpr hp uhodêær
d lpsohphqwdelolgdgh gr sodqr ehqfkpdun jhudgr h hp uhodêær dr ðqglfh gd h�flíqfld ì�
4� fWr

�r

�
>

� h� $ Vh �| @ 4 sdud dojxp w 5 SOD/ hqwær 3 9 h| 9 �| +4� �,/ h� @ 3 ;m 9@ w/ h
f� @ 3 ;m 5 SOD1 Qhvwh fdvr h| h{sdqgh �[|> \ |� h r judx gh rwlplvpr hp uhodêær d
lpsohphqwdelolgdgh gr sodqr ehqfkpdun jhudgr h dr ðqglfh gd h�flíqfld ì

�
4� hW|

�|

�
>

� �� $ Vh �r @ 4 sdud dojxp v 5 SOD/ hqwær +[r> \ r, vhuä frqwudðgr>
� �� $ Vh �| @ 4 sdud dojxp w 5 SOD/ hqwær �[|> \ |� vhuä h{sdqglgr1

D phqvxudêær gd h�flíqfld frqvlvwh hqwær/ qd vhjxlqwh vhtÿíqfld=

41 Fdofxodu d hodvwlflgdgh gr uhwruqr gh hvfdod grv surgxwruhv1
51 Lqirupdu rx fdofxodu rv olplwhv gdv frqwudêøhv h gdv h{sdqvøhv gr frqvxpr grv

surgxwruhv1
61 Fdofxodu d h�flíqfld wìfqlfd rulhqwdêær frqvxpr grv sodqrv gh surgxêær re0

vhuydgrv xwlol}dqgr r surjudpd plvwr +Y,1

Vhmdp M surgxwruhv/ grv txdlv F A 3 ì r qýphur gh surgxwruhv vær EFF0lqh�flhqwhv h N frq0
mxqwrv fruwh � gdv txdqwlgdghv glixvdv grv lqvxprv h grv surgxwrv1 Hvwd vhtÿíqfld gh fäofxorv
hqyroyh d vhjxlqwh frpsoh{lgdgh gh fäofxorv=

� Uhvroxêær gh F surjudpdv olqhduhv sdud surmhwdu rv F surgxwruhv EFF0lqh�flhqwhv vreuh
d iurqwhlud gd whfqrorjld gh surgxêær WSEFF dwudyìv gd phglgd qær udgldo gh EFF>

� Uhvroxêær gh +5� M, surjudpdv olqhduhv sdud fdofxodu d hodvwlflgdgh gr uhwruqr gh hvfdod
grv M surgxwruhv>

� Fdofxodu rv olplwhv lqihulru h vxshulru grv frqmxqwrv fruwh � grv M surgxwruhv dwudyìv gdv
htxdêøhv hp +LLL,/ uhvxowdqgr hp M � +N � +q.p,, surfhglphqwrv gh fäofxorv>
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� Uhvroxêær gh +N � M, sureohpdv gh surjudpdêær plvwd1

Qr wrwdo ghyhp vhu uhvroylgrv F . +5� M, . +N � M, sureohpdv gh surjudpdêær1
Qr fäofxor gd h�flíqfld r ghflvru srgh rswdu sru yäulrv qðyhlv gh rwlplvpr/ rx vhmd yäulrv

frqmxqwrv fruwh �/ sru h{hpsor 3> 4> 3> 5> ===> 3> <> 41 Vxjhulqgr txh txdqwr pdlru d txdqwlgdgh �/
pdlv uhdolvwdv vær rv sodqrv gh surgxêær shuwhqfhqwhv ã whfqrorjld gh surgxêær h rv ðqglfhv gd
h�flíqfld wìfqlfd fdofxodgrv1

Vxsrqkdprv txh qr fäofxor gd h�flíqfld wìfqlfd gh +[J> \ J,/ frqvlghudqgr xp judx
gh uhdolvpr 3 9 � 9 4/ whp0vh �, @ 4 sdud dojxp o 5 SOD +hqwær �� @ 3/ ;m 9@ o h �� @ 3
;m 5 SOD,1 R surjudpd +Y, srghuä vhu vlpsol�fdgr hp

HIF>
8(M}U?+[J> \ J, @ plq �>J

v=d {,� +4� f,, 9 {J��>J / l 5 LQV
|,& �4� f, � V,� A |J&/ n 5 SUR
3 9 f, 9 �, +4� �,

+YL,

Vhmd �>WJ h fW, d vroxêær öwlpd gh +Y,1 Hqwær r sodqr gh surgxêær ehqfkpdun gr r0ìvlpr surgxwru
ì �[ , � +4� fW, , > \ , � �4� fW, � V,��1 Gdv htxdêøhv hp +LY, whp0vh txh r judx gh uhdolvpr gd
h�flíqfld fdofxodgd h gr sodqr gh surgxêær ehqfkpdun ì

�
4� fW,

�,
�
1 Vxsrqkdprv txh o @ r/

rx vhmd/ r r0ìvlpr surgxwru ì ehqfkpdun ghoh phvpr1 Qhvwh fdvr d ýqlfd vroxêær öwlpd yläyho
gh +Y, ì fWJ @ 3 h �>WJ @ 4 srlv vh fWJ 9@ 3 hqwær |,& �4� f, � V,� ì hvwulwdphqwh phqru txh |J&/
;n 5 SUR/ ylrodqgr r vhjxqgr frqmxqwr gh uhvwulêøhv1

D ixqêær gh�qlgd qr surjudpd +Y, phgh d h�flíqfld gh [J qd surgxêær gh \ J txdqgr
d whfqrorjld gh surgxêær ì WS>

IGKj1 Lvwr ì ihlwr d sduwlu gr fäofxor gd phglgd gd pdlru frqwudêær
yläyho gh [J hp F>

IGKj +\ J,1 D phglgd HIF>
8(M}U? +[J> \ J, ì krprjíqhd gh judx 4 h vhx ydoru

ì olplwdgr sru }hur h shod xqlgdgh/ dwlqjlqgr vhx olplwh vxshulru vh h vrphqwh vh [J shuwhqfh
dr frqmxqwr lvrtxdqwd gh F>

IGKj +\ J,1 D phglgd ì lqghshqghqwh gh xqlgdgh/ lvwr ì/ wurfdu d
xqlgdgh gh phglgd gh xp lqvxpr gh cwudedokr2krudv* shod xqlgdgh cwudedokr2dqr* sru h{hpsor/
qær dihwd d phglgd gd h�flíqfld1 Hvwdv sursulhgdghv vær surydgdv qdv sursrvlêøhv 54 d 591

Vhmdp [J 5 F>
IGKj+\ J,/ frp \ J A 3/ h 3 9 � 9 4 r judx gh uhdolvpr pðqlpr grv

sodqrv gh surgxêær shuwhqfhqwhv ã whfqrorjld gh surgxêær WSIGKj=

Sursrvlêær 54 3 ? HIF>
8(M}U?+[J> \ J, 9 41

Ghprqvwudêær= HIF>
8(M}U?+[J> \ J, A 3/ srlv 3 @5 F>

IGKj+\ J,> HIF>
8(M}U?+[J> \ J,

9 4 srlv [J 5 F>
IGKj+\ J, srlv d phglgd ì xp sureohpd gh plqlpl}dêær1 �

Sursrvlêær 55 HIF>
8(M}U?+[J> \ J, @ 4/ [J 5 LvrtF>IGKj Et J�1 +Sursulhgdgh ZL/ vhêær 514,
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Ghprqvwudêær1= +,, Vhmd HIF>
8(M}U?+[J> \ J, @ 4/ orjr +4�[J, 5 Lvrt�>

IGKj Et J�/ h
sruwdqwr [J 5 LvrtF>IGKj Et J�1 Vh [J @5 LvrtF>IGKj Et J� hqwær HIF>

8(M}U?+[J> \ J, ? 4/ r txh ì
xpd frqwudglêær1

++, Vxsrqkdprv txh [J 5 LvrtF>IGKj Et J� h HIF>
8(M}U?+[J> \ J, @ �>J ?

41 Frpr HIF>
8(M}U? +[J> \ J, ì xpd phglgd udgldo h rv lqvxprv vdwlvid}hp d sursulhgdgh

gr ghvfduwh iruwh/ hqwær �>J[J 5 LvrtF>IGKj Et J� h sruwdqwr [J @5 LvrtF>IGKj Et J�/ r txh ì xpd
frqwudglêær1 �
Sursrvlêær 56 *[J 5 F>IGKj+\ J, , HIF>

8(M}U?+*[J> \ J, @ *3�HIF>
8(M}U?+[J> \ J,/

;* A 31 +Sursulhgdgh K/ vhêær 514,
Ghprqvwudêær= Vhmd +[J> \ J, 5 F>

IGKj+\ J,/ HIF>
8(M}U?+[J> \ J, @Plqi�>J = �>J[J 5

F>
IGKj+\ J,j @ �>WJ h *[J 5 F>

IGKj+\ J,1 Gr surjudpd +Y, whp0vh txh <o 5 SOD/ wdo txh
{,� +4� f,, 9 +*{J�, �>�J rx {,� +4 . h,, 9 +*{J�, �>�J / l 5 LQV> id}hqgr �>�J @ �>J

* srgh0vh
uhvfuhyhu d ixqêær remhwlyr h r vhjxqgr frqmxqwr gh uhvwulêøhv= Plq

��>J
*
�

h {,� +4� f,, 9 {J��>J /
l 5 LQV/ rx vhmd/ r fäofxor gd h�flíqfld frqvlvwh hp ghwhuplqdu HIF>

8(M}U?+*[J> \ J, @� 4
*
�
Plqi�>J = �>J[J 5 F>

IGKj+\ J,j/ fxmd vroxêær ì
� 4
*
�
�>WJ 1 Sruwdqwr HIF>

8(M}U?+*[J> \ J,
@
� 4
*
�
�>WJ @

� 4
*
�
HIF>

8(M}U?+[J> \ J, @ *3�HIF>
8(M}U?+[J> \ J,/ ;* A 31 �

Sursrvlêær 57 [J 9[� , HIF>
8(M}U?+[J> \ J, A HIF>

8(M}U?+[�> \ J,1 +Sursulhgdgh ZP/
vhêær 514,

Ghprqvwudêær= Vhmd HIF>
8(M}U?+[J> \ J, @ �>WJ / [J 9[� h HIF>

8(M}U?+[�> \ J,
@ �>W� 1 Frpr HIF>

8(M}U? ì xpd phglgd udgldo/ hqwær �>WJ [J 5 LvrtF>IGKj Et J� h �>W� [� 5
LvrtF>IGKj Et J�1 Vh �>WJ ? �>W� / hqwær �>WJ [J ? �>W� [�/ h frpr �>WJ [J 5 F>

IGKj +\ J, hqwær
�>W� [� @5 LvrtF>IGKj Et J�/ r txh ì xpd frqwudglêær1 Sruwdqwr/ vh [J 9[� hqwær �>WJ A �>W� / rx
vhmd HIF>

8(M}U?+[J> \ J, A HIF>
8(M}U?+[�> \ J,1 �

Sursrvlêær 58 HIF>
8(M}U? ì lqghshqghqwh gh xqlgdgh1 +Sursulhgdgh X/ vhêær 514,

Ghprqvwudêær= Vhmd
a[
�'�

{�^^��� � f�� . +�� . h�,` 9 �>J{J^/ sdud dojxp t 5 LQV1 Vh d
xqlgdgh gh phglgd iru wurfdgd/ hqwær a{�^ @ y{�^/ m @ 4> ===> M / y A 3> sruwdqwr d uhvwulêær hqyro0
yhqgr r t0ìvlpr lqvxpr srghuä vhu uhvfulwd hp ixqêær gd frqvwdqwh y/ rx vhmd

a[
�'�

y{�^^��� � f��

. +�� . h�,` 9 �>Jy{J^/ sdud dojxp t 5 LQV1 Vlpsol�fdqgr y hp dperv rv odgrv gd ghvljxdo0
gdgh/ d vroxêær öwlpd gd yduläyho �>J qær vhuä dowhudgd1 D ghprqvwudêær gh txh d wurfd gd
xqlgdgh gh phglgd gh dojxp surgxwr qær dowhud r ðqglfh gd h�flíqfld ì vhphokdqwh1 �
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Sursrvlêær 59 �J ? �� , HIF>J
8(M}U?+[J> \ J, 9 HIF>�

8(M}U?+[J> \ J,1

Ghprqvwudêær= F>J
IGKj +[J, �F>�

IGKj +[J, +gd Sursrvlêær 4;,/ orjrHIF>J
8(M}U?+[J> \ J,

9 HIF>�
8(M}U?+[J> \ J, vhpsuh txh �J ? ��1 �
D ýowlpd sursrvlêær vxjhuh txh txdqwr pdlru r judx gh uhdolvpr pðqlpr ghvhmdgr grv

sodqrv gh surgxêær shuwhqfhqwhv d whfqrorjld gh surgxêær/ pdlru ì r ðqglfh gd h�flíqfld wìfqlfd
grv sodqrv gh surgxêær revhuydgrv1 D vhjxlqwh sursrvlêær prvwud txh vh r judx gh uhdolvpr grv
sodqrv txh frqvlwxwxhp d whqrorjld gh surgxêær IGKj ì ljxdo d 4/ hqwær r ðqglfh gd h�flíqfld
fdofxodgr shod phglgd IGKj frlqflgh frp r ðqglfh fdofxodgr shod phglgd IGK

Sursrvlêær 5: Vh � @ 4/ hqwær HIF>
8(M}U?+[J> \ J, @ HIF8(MU?+[J> \ J,1

Ghprqvwudêær= Vh r ghflvru rswrx sru xp uhdolvpr ljxdo d 4/ rx vhmd � @ 4/ hqwær
qær shuplwh0vh d frqwudêær h d h{sdqvær gh txdotxhu sodqr gh surgxêær revhuydgr/ rx vhmd
f� @ h� @ 3 ;m 5 SOD1 Qhvwh fdvr r surjudpd olqhdu +Y, uhgx}0vh d

HIF>'�
8(M}U?+[J> \ J, @ plq �>'�J

v=d
a[

�'�
+�� . ��,{�� 9 {J��>'�J / l 5 LQV

a[
�'�

+�� . ��,||& A |J&/ n 5 SUR
a[

�'�
+�� . ��, @ 4

�� > �� 5 i3> 4j > m 5 SOD

1

Id}hqgr +�� . ��, @ ��/ srlv vrphqwh xpd gdv gxdv yduläyhlv srghuä vhu qær qxod/ hqwær d
phglgd IGKj rulhqwdêær frqvxpr frlqflgh frp d phglgd IGK rulhqwdêær frqvxpr1 �

616 Frqvlghudêøhv Ilqdlv
Qhvwh fdsðwxor irudp ghvhqyroylgdv gxdv phglgdv sdud dydoldu d h�flíqfld wìfqlfd hp

dpelhqwh glixvr= d phglgd FFUj h d phglgd IGKj1 D phglgd FFUj/ txh ì xpd jhqhudol}dêær
gd phglgd gh FFU/ ì dsolfäyho qdv vlwxdêøhv hp txh dv txdqwlgdghv frqvxplgdv h surgx}lgdv
qær vær frqkhflgdv frp suhflvær h srghp vhu h{suhvvrv sru qýphurv glixvrv gr wlsr OU1 D
phglgd ì edvhdgd qd surjudpdêær olqhdu glixvd gh Fdpsrv h Yhughjd| ^4<;<` txh sru vxd
yh} ì ixqgdphqwdgd qr frqfhlwr gd uhodêær gh rughp hqwuh qýphurv glixvrv ghvhqyroylgd sru
Udpðn h 
Uðpäqhn ^4<;8`1 D phqvxudêær gd h�flíqfld frqvlvwh hp dydoldu d h�flíqfld wìfqlfd sdud
glihuhqwhv frqmxqwrv fruwh � gdv txdqwlgdghv frqvxplgdv h surgx}lgdv/ frpr sru h{hpsor � 5 i3>
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3> 4> ===> 3> <> 4j1 Vh � @ �J/ hqwær qrv fäofxorv gd h�flíqfld frqvlghud0vh qðyhlv gh frqvxpr h gh
surgxêær txh dsuhvhqwdp judxv gh shuwlqíqfld pdlruhv txh �J h frqvhtxhqwhphqwh rv ðqglfhv
gd h�flíqfld wìfqlfd fdofxodgrv dsuhvhqwdp srvvlelolgdgh pdlru txh �J gh whuhp rfruulgr qd
suäwlfd1 Vh � @ 4 rv idwruhv gh surgxêær xwlol}dgrv qrv fäofxorv vær fulvs +qær glixvrv, h d
phglgd FFUj ì ljxdo d phglgd udgldo gh FFU1

D vhjxqgd phglgd vxjhulgd ì d phglgd IGKj/ txh ì xpd jhqhudol}dêær gd phglgd
iuhh glvsrvdo kxoo1 D phglgd IGKj ì dsolfäyho qdv vlwxdêøhv hp txh vær frqkhflgrv rv qðyhlv
dwxdlv gr frqvxpr +[J,/ gd surgxêær +\ J,/ h d uhgxêær +�J, h d h{sdqvær +�J, gr frqvxpr wdo
txh frp rv frqvxprv [� @ +4� �J,[J h [r @ +4 . �J,[J r surgxwru dlqgd jhud txdqwlgdghv
sodxvðyhlv gd surgxêær1 Sdud surfhghu d dqäolvh gd h�flíqfld r ghflvru ghyhuä hvwlpdu rv qðyhlv
gd surgxêær ;f 5 ^3> �J` h ;h 5 ^3> �J`= txdqgr r qðyho gr frqvxpr iru [JS @ +4 � f,[J h
[Je @ +4 . h,[J rv qðyhlv gd surgxêær vær uhvshfwlydphqwh \ JS @ +4� f �UHvfnEfJct J�,\ J h
\ Je @ +4.h�UHvf3EfJct J�,\ J/ rqghUHvf3EfJct J� ì d phqru wd{d hUHvfnEfJct J� ì d pdlru wd{d gr
uhwruqr gh hvfdod qxpd shtxhqd yl}lqkdqêd gh +[J> \ J,1 Ghshqghqgr grv olplwhv gh frqwudêær
h gh h{sdqvær hvwlsxodgrv shor ghflvru/ fdgd sodqr gh surgxêær revhuydgr srgh vhu frqwudðgr h
h{sdqglgr gh irupd frqwðqxd vreuh d vxshuiðflh rx qr lqwhulru gd WSEFF � U6n?n 1 Dvvrfldqgr
judxv gh uhdolvpr qxorv drv sodqrv uhvxowdqwhv gdv frqwudêøhv h gdv h{sdqvøhv pä{lpdv grv
sodqrv revhuydgrv/ judxv gh uhdolvpr fuhvfhqwhv sdud phqruhv frqwudêøhv h h{sdqvøhv h judx gh
uhdolvpr pä{lpr +ljxdo d 4, vh rv sodqrv jhudgrv frlqflghp frp rv revhuydgrv/ hqwær rv sodqrv
revhuydgrv srghp vhu ylvwrv frpr vhqgr glixvrv1

D phqvxudêær gd h�flíqfld yld phglgd IGKj frqvlvwh hqwær hp dydoldu d h�flíqfld
wìfqlfd sdud glihuhqwhv judxv gh shuwlíqfld +�, grv sodqrv shuwhqfhqwhv ã whfqrorjld gh surgxêær/
wdo frpr � 5 i3> 3> 4> ===> 3> <> 4j1 Vh � @ 3/ hqwær rv sodqrv gh surgxêær shwhqfhp ã whfqrorjld gh
surgxêær frp xp judx pdlru rx ljxdo d 3 h r ðqglfh gd h�flíqfld wìfqlfd fdofxodgr dsuhvhqwd judx
gh uhdolvpr pdlru rx ljxdo d 3> txdqwr pdlru r ydoru gh � +�$ 4, pdlru ì r judx gh shuwlqíqfld
grv sodqrv gh surgxêær xwlol}dgrv qrv fäofxorv h frqvhtÿhqwhphqwh pdlv uhdolvwd ì r ðqglfh gd
h�flíqfld fdofxodgr1 Vh � @ 4/ hqwær r judx gh shuwlqíqfld grv sodqrv gh surgxêær xwlol}dgrv
qrv fäofxorv ì pä{lpr h d phglgd IGKj frlqflgh frp d phglgd IGK1 Dvvlp/ gr phvpr prgr
frpr qdv phglgdv gh Jlurg ^4<<9`/ wdqwr qd phglgd FFUj frpr qd phglgd IGKj/ r ghflvru
whp hp pærv xp frqmxqwr gh vroxêøhv uhvxowdqwh gh xpd vìulh gh surjudpdv olqhduhv/ vhqgr
srvvðyho uhsuhvhqwä0odv jud�fdphqwh hp whuprv grv qðyhlv grv frqmxqwr fruwh � hvshfl�fdgrv1



Fdsðwxor 7

Dsolfdêær gdv Phglgdv Sursrvwdv

Qhvwh fdsðwxor vhuær ghvfulwdv dsolfdêøhv gdv phglgdv FFUj h IGKj1 R frqmxqwr gh
sodqrv gh surgxêær glixvrv d vhuhp dydoldgrv shod sulphlud phglgd irl h{wudðgr gr wudedokr gh
Xhgd/ Ndplpxud ^4<<;/ s15/6`1 D phglgd IGKj vhuä dsolfdgd qd dqäolvh gd h�flíqfld wìfqlfd gh
grlv frqmxqwrv gh sodqrv gh surgxêær= qr sulphlur frqmxqwr rv sodqrv gh surgxêær vær irupdgrv
sru 4 lqvxpr h 4 surgxwr> qr vhjxqgr frqmxqwr vær irupdgrv sru 5 lqvxprv h 4 surgxwr1

714 Dsolfdêær gd Phglgd FFUj
Qhvwd vhêær vhuä ghvfulwd d dsolfdêær gd phglgd FFUj dr frqmxqwr gh sodqrv gh sur0

gxêær gdv wdehodv E14 h E15 gr Dsíqglfh E1 Qhqkxp grv 44 surgxwruhv dydoldgrv frqkhfh
suhflvdphqwh dv txdqwlgdghv frqvxplgdv h surgx}lgdv/ sruìp wrgrv frqkhfhp rv lqwhuydorv txh
frqwìp dv srvvðyhlv txdqwlgdghv/ h frqkhfhp dv txdqwlgdghv txh rfruuhudp frp d pdlru srv0
vlelolgdgh1 Sru h{hpsor/ d txdqwlgdgh txh r vhjxqgr surgxwru frqvxplx gr lqvxpr [� qær ì
frqkhflgd frp h{dwlgær sruìp vdeh0vh txh shuwhqfh dr lqwhuydor ^5:3<6> 6:586` h d txdqwlgdgh
txh dsuhvhqwd d pdlru srvvlelolgdgh gh whu vlgr frqvxplgd/ ì 66;9:1

R surjudpd olqhdu xwlol}dgr sdud fdofxodu d h�flíqfld wìfqlfd grv 44 sodqrv gh surgxêær
ì
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plq �>J
v=d +4� �,�|&J . �|&J 9

��[
�'�

}� ^+4� �,�|&� . �|&� `/ n @ 4> ===> 5

+4� �,|� &J . �|&J 9
��[
�'�

}� �+4� �,|� &� . �|&��/ n @ 4> ===> 5
��[
�'�

}� ^+4� �,�{�� . �{�� ` 9 �>J ^+4� �,�{�J . �{�J`/ l @ 4> ===> 5
��[
�'�

}� ^+4� �,{� �� . �{�� ` 9 �>J ^+4� �,{� �J . �{�J`/ l @ 4> ===> 5
}� A 3

sdud � 5 i3> 3> 5> 3> 8> 3> ;> 4j1
Yduldqgr � jhud0vh glihuhqwhv frqmxqwrv fruwh � gdv txdqwlgdghv glixvdv grv lqvxprv

h grv surgxwrv uhvxowdqgr hp ðqglfhv gd h�flíqfld txh dsuhvhqwdp glihuhqwhv srvvlelolgdghv gh
rfruuíqfld qd suäwlfd1 R olplwh vxshulru gr frqmxqwr fruwh � gh fdgd surgxwr ì vxevwlwxðgr qr
sulphlur frqmxqwr gh uhvwulêøhv h r olplwh lqihulru qr vhjxqgr frqmxqwr gh uhvwulêøhv1 R olplwh
vxshulru gr frqmxqwr fruwh � gh fdgd lqvxpr ì vxevwlwxðgr qr whufhlur frqmxqwr gh uhvwulêøhv h r
olplwh lqihulru qr txduwr frqmxqwr1 Surfhghqgr dvvlp/ sdud fdgd � whp0vh xp surjudpd olqhdu/
jhudqgr 8 ðqglfhv gd h�flíqfld sdud fdgd surgxwru1

Sru h{hpsor/ vh � @ 3 hqwær xwlol}d0vh qrv fäofxorv gd h�flíqfld wìfqlfd txdqwlgdghv
frqvxplgdv h surgx}lgdv txh dsuhvhqwdp judxv gh shuwlqíqfld pdlruhv rx ljxdlv d 3 h rv ðqglfh
gd h�flíqfld dsuhvhqwdp srvvlelolgdgh pdlru rx ljxdo d 3 gh whuhp rfruulgr qd suäwlfd> vh � @ 3> 8
r ðqglfh gd h�flíqfld �>'fcDJ dsuhvhqwd d srvvlelolgdgh pdlru rx ljxdo d 3> 8 gh vhu r yhugdghlur
ðqglfh gd h�flíqfld wìfqlfd gr r0ìvlpr surgxwru> vh � @ 4 hqwær r rwlplvpr hp uhodêær dv
txdqwlgdghv frqvxplgdv h surgx}lgdv ì pä{lpd +qhvwh fdvr rv frqmxqwrv fruwh 4 vær ljxdlv dv
txdqwlgdghv frqvxplgdv h surgx}lgdv frp pdlru srvvlelolgdgh, h r ðqglfh gd h�flíqfld �>'�J
dsuhvhqwd d srvvlelolgdgh ljxdo d 4 gh whu rfruulgr qd suäwlfd1

Qd wdehod 714/ hqfrqwudp0vh glvfulplqdgrv rv ðqglfhv gd h�flíqfld frqvlghudqgr rv 8
frqmxqwrv fruwh � gdv txdqwlgdghv glixvdv grv idwruhv gh surgxêær1 Dv gxdv ýowlpdv froxqdv
frqwíp/ uhvshfwlydphqwh/ dv h�flíqfldv fdofxodgdv shodv phglgdv FFU h gh Xhgd h Ndplpxud
^4<<;`1

Dqdolvdqgr rv uhvxowdgrv rewlgrv/ yhul�fd0vh txh d phglgd gh Xhgd h Ndplpxud vxjhuh
xpd uhgxêær gr frqvxpr pdlru rx ljxdo drv gd phglgd FFUj/ lqghshqghqwh gr fruwh �1 Yhul�fd0
vh wdpeìp txh dojxqv surgxwruhv +s1h{1 Se, vær phqrv h�flhqwhv txdqgr r � ì pdlru> sdud rxwurv
surgxwruhv rfruuh r lqyhuvr +s1h{1 SH,/ rx vhmd/ txdqwr pdlru ì � pdlru ì d h�flíqfld> h sdud
rxwur frqmxqwr gh surgxwruhv +s1h{1 S�f, d h�flíqfld lqghshqgh gd pdjqlwxgh gh �1
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� @ 3 � @ 3> 5 � @ 3> 8 � @ 3> ; � @ 4 FFU Xhgd
Surgxwru 4 3> 5638 3> 55<9 3> 55;6 3> 55:3 3> 5593 3/5593 3/5483
Surgxwru 5 3> 969: 3> 969; 3> 96:4 3> 96:8 3> 96:: 3/96:: 3/8<;6
Surgxwru 6 3> 889: 3> 8838 3> 878< 3> 8739 3> 8734 3/8734 3/8733
Surgxwru 7 3> 9389 3> 8<<< 3> 8<8< 3> 8<63 3> 8<63 3/8<63 3/8<47
Surgxwru 8 3> <5<3 3> <566 3> <4;: 3> <45: 3> <446 3/<446 3/<344
Surgxwru 9 3> 9:;9 3> 9:;9 3> 9:;9 3> 9:;: 3> 9:;: 3/9:;: 3/96<5
Surgxwru : 4> 3333 4> 3333 4> 3333 4> 3333 4> 3333 4/3333 4/3333
Surgxwru ; 3> :;8< 3> :;94 3> :;97 3> :;9< 3> :;:5 3/:;:5 3/:6;8
Surgxwru < 3> :783 3> :783 3> :783 3> :783 3> :783 3/:783 3/:783
Surgxwru 43 3> 9;39 3> 9;39 3> 9;39 3> 9;39 3> 9;39 3/9;39 3/9;39
Surgxwru 44 4> 3333 4> 3333 4> 3333 4> 3333 4> 3333 4/3333 4/3333

Wdehod 714= Ðqglfhv gh h�flíqfld +Dsolfdêær gd phglgd FFUj,1

715 Dsolfdêær gd Phglgd IGKj
Rxwur prghor vxjhulgr sdud phqvxudu d h�flíqfld wìfqlfd hp dpelhqwh glixvr irl d

phglgd IGKj txh ì dsolfäyho qdv vlwxdêøhv hp txh vær frqkhflgdv dv txdqwlgdghv frqvxplgdv
+[J, h surgx}lgdv +\ J,1 Wdpeìp ghyhp vhu frqkhflgdv d frqwudêær olplwh �J h d h{sdqvær olplwh
�J gr frqvxpr wdo txh frqvxplqgr dv txdqwlgdghv[J� @ +4��J,[J h[Jr @ +4.�J,[J r surgxwru
dlqgd jhud txdqwlgdghv sodxvðyhlv grv surgxwrv1 Rv surgxwruhv qær frqkhfhp dv txdqwlgdghv
surgx}lgdv vh r frqvxpr shuwhqfhu drv lqwhuydorv +[J +4� �J, >[J, h +[J>[J +4 . �J,, pdv
srgh0vh hvwlpdu wdlv txdqwlgdghv1

R surfhvvr gh hvwlpdu r qðyho gd surgxêær/ gdgd xpd dowhudêær sursruflrqdo qr frq0
vxpr gh xp sodqr gh surgxêær revhuydgr/ hqyroyh r fäofxor gr olplwh lqihulru h vxshulru gr
uhwruqr gh hvfdod suö{lpr dr sodqr gh surgxêær1 Edqnhu h Wkudoo ^4<<5` ghqrplqdudp hvwhv
olplwhv gh �hodvwlflgdgh gr uhwruqr gh hvfdod� h sdud ghwhuplqä0od edvwd uhvroyhu rv surjudpdv
olqhduhv

xJ3W @ plq ixJ3 = S3\ J . xJ3 @ 4>S3P � L3Q . xJ3 9 3> L3[J @ 4>S3> L3 A %j/
xJnW @ pd{ ixJn = Sn\ J . xJn @ 4>SnP � LnQ . xJn 9 3> Ln[J @ 4>Sn> Ln A %j/ +4,

rqgh P ì d pdwul} gdv txdqwlgdghv surgx}lgdv shorv surgxwruhv revhuydgrv h Q d pdwul} gdv
txdqwlgdghv frqvxplgdv1 D hodvwlflgdgh ì gdgd shodv htxdêøhv

UHvf3EfJct J� @
4

4� xJ3W
UHvfnEfJct J� @

4
4� xJnW

+5,

rqgh xJ3W h xJnW vær dv vroxêøhv öwlpdv grv grlv surjudpdv olqhduhv1



8:

D frqvwdqwh UHvf3EfJct J� ì r olplwh lqihulru gr uhwruqr gh hvfdod suö{lpr dr sodqr gh
surgxêær +[J> \ J, h UHvfnEfJct J� ì r olplwh vxshulru1 Vhjxqgr d phwrgrorjld ghvhqyroylgd qd
vhêær 61514/ vh r frqvxpr iru [JS @ +4 � f,[J/ frp f 5 ^3> �J`/ hqwær d surgxêær hvwlpdgd ì
\ JS @ +4� f �UHvfnEfJct J�,\ J> h vh r frqvxpr iru [Je @ +4 . h,[J/ frp h 5 ^3> �J`/ hqwær d
surgxêær hvwlpdgd ì \ Je @ +4 . h�UHvf3EfJct J�,\ J1

Rxwud txhvwær txh hqyroyh r fäofxor gd h�flíqfld wìfqlfd/ doìp gh hvwlpdu qryrv qðyhlv
gh surgxêær/ ì r judx gh uhdolvpr gd vroxêær h grv sodqrv gh surgxêær shuwhqfhqwhv ã whfqrorjld
gh surgxêær1 Vh iruhp dvvrfldgrv glihuhqwhv judxv gh uhdolvpr drv sodqrv gh surgxêær jhudgrv
d sduwlu gdv frqwudêøhv h gdv h{sdqvøhv grv sodqrv revhuydgrv/ hqwær rv sodqrv gh surgxêær
revhuydgrv srghp vhu ylvwrv frpr vhqgr glixvrv1 Sdud dydoldu d h�flíqfld wìfqlfd srgh0vh hqwær
hvwlsxodu glihuhqwhv judxv gh uhdolvpr grv sodqrv txh jhudp d whfqrorjld gh surgxêær WSIGKj
wdlv frpr 3> 3> 5> 3> 7> 3> 9> 3> :> 3> ;> 4 h dvvrfldu drv ðqglfhv gd h�flíqfld r phvpr judx gh
uhdolvpr xvdgr sdud r fäofxor ghvvhv ðqglfhv1

Sdud dsolfdu d phglgd IGKj r ghflvru ghyhuä= +l, fdofxodu dv hodvwlflgdghv gr uhwruqr
gh hvfdod> +ll, hvwlsxodu rx fdofxodu rv olplwhv gd frqwudêær h gd h{sdqvær gr frqvxpr> +lll,
fdofxodu d h�flíqfld wìfqlfd rulhqwdêær frqvxpr sdud glihuhqwhv judxv gh uhdolvpr1

R remhwlyr qhvwd vhêær ì ghvfuhyhu gxdv dsolfdêøhv gd phglgd IGKj1 D sulphlud
dsolfdêær frqvlvwh hp dqdolvdu d h�flíqfld wìfqlfd gh 8 sodqrv gh surgxêær irupdgrv sru 4 lqvxpr
h 4 surgxwr1 Qd vhjxqgd dsolfdêær vhuær ; rv surgxwruhv dqdolvdgrv frqvlghudqgr 5 lqvxprv
h 4 surgxwr1 Sdud dpedv dv dsolfdêøhv rv olplwhv gdv frqwudêøhv h gdv h{sdqvøhv rehghfhp rv
fulwìulrv vhjxlqwhv=

41 R sodqr gh surgxêær txh dsuhvhqwd d phqru surgxêær qær vhuä frqwudðgr srlv qhqkxp
sodqr gh surgxêær uhvxowdqwh gd frqwudêær ghvwh vhuä ehqfkpdun gh rxwur sodqr revhuydgr>

51 R sodqr gh surgxêær txh dsuhvhqwd d pdlru surgxêær qær vhuä h{sdqglgr srlv qhqkxp
sodqr gh surgxêær uhvxowdqwh gd h{sdqvær ghvwh vhuä ehqfkpdun gh rxwur sodqr revhuydgr>

61 Vh +[J> \ J, @5 LvrtWSIGK hqwær +[J> \ J, qær vhuä frqwudðgr h qhp h{sdqglgr>
71 Rv sodqrv uhvxowdqwhv gdv frqwudêøhv h gdv h{sdqvøhv gh sodqrv revhuydgrv wdpeìp shu0

whqfhp d WSEFF >
81 Vh +[J> \ J, 5 LvrtWSEFF hqwær rv sodqrv gh surgxêær ++4� �J,[J> +4� �JUHvfn,\ J, h

+[J> \ J, shuwhqfhp d phvpd idfhwd gh WSEFF>
91 Vh +[J> \ J, 5 LvrtWSEFF / hqwær rv sodqrv gh surgxêær ++4 . �J,[J> +4 . �JUHvf3,\ J, h

+[J> \ J, shuwhqfhp d phvpd idfhwd gh WSEFF>
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:1 Vh +[J> \ J, @5 LvrtWSEFF pdv +[J> \ J, 5 LvrtWSIGK hqwær +[J> \ J, vhuä frqwudðgr h
h{sdqglgr dwì vhu grplqdgr sru rxwur sodqr gh surgxêær revhuydgr1

71514 Dsolfdêær L
Vhmdp rv 8 surgxwruhv +Wdehod E16 gr Dsíqglfh E,/ loxvwudgrv qd �jxud 714 fdgd xp

wudqvirupdqgr 4 lqvxpr hp 4 surgxwr1 Dv whfqrorjldv gh surgxêær WSEFF h WS>'f
IGKj hvwær

loxvwudgdv qd �jxud 715/ säj1 8<1 D hodvwlflgdgh gr uhwruqr gh hvfdod gh fdgd sodqr gh surgxêær
+frqvlghudqgr % @ 9> :447 � 433e qrv surjudpdv olqhduhv gd h{suhvvær +4,, h rv olplwhv gdv
frqwudêøhv h h{sdqvøhv pä{lpdv hvwær glvfulplqdgrv qd wdehod 7151

D wdehod 716 frqwhp rv uhvxowdgrv gd dqäolvh gd h�flíqfld frqvlghudqgr xp uhdolvpr
pðqlpr ljxdo d 3> :1 Sru h{hpsor/ gd vroxêær öwlpd

�W>'fc.2 @ 3> 7;5; hW� @ 3> 7
yhul�fd0vh txh r sodqr gh surgxêær ehqfkpdun gh S2 irl frqvwuxðgr d sduwlu gd h{sdqvær gr
frqvxpr gh S� qd sursruêær gh 73( h gd surgxêær hp �7� �fH � 433�( @ 83(1 R uhdolvpr dv0
vrfldgr d lpsohphqwdelolgdgh gr sodqr ehqfkpdun h dr ðqglfh gd h�flíqfld fdofxodgr ì

�
4 . eW�q�

�

@
�
4 . fce

2
�
@ 3> ;1 D vroxêær öwlpd

�W>'fc.� @ 3> ;333 fWe @ 3> 5
vxjhuh d frqvwuxêær gr sodqr ehqfkpdun gh S� d sduwlu gd frqwudêær gr sodqr gh surgxêær Se/
h r uhdolvpr gd vroxêær ì

�
4� SWeke

�
@
�
4� fc2

fcSSS.
�
@ 3> :1

Qr fäofxor gd h�flíqfld wìfqlfd grv 8 surgxwruhv frqvlghurx0vh rv judxv gh uhdolvpr
3> 3> 5> 3> 7> 3> 9> 3> :> 3> ;> 4/ rewhqgr0vh : ðqglfhv gd h�flíqfld wìfqlfd sdud fdgd surgxwru1 Rv
ðqglfhv gd h�flíqfld/ phqvxudgrv shodv phglgdv EFF/ IGKj h IGK hvwær glvfulplqdgrv qd
wdehod 717 h d dqäolvh grv uhvxowdgrv ohyd ãv vhjxlqwhv frqfoxvøhv=

41 Vh r uhdolvpr pðqlpr ì qxor/ hqwær dv phglgdv EFF h IGKj vær ljxdlv1 Sdud txh wdo idwr
vhpsuh rfruud/ rv sodqrv gh surgxêær ghyhp vhu frqvwlwxðgrv sru 4 lqvxpr h 4 surgxwr/ h
rv olplwhv gdv dv frqwudêøhv h gdv h{sdqvøhv ghyhp dwhqghu dv frqglêøhv 4 d : vxjhulgdv
qr lqðflr gd vhêær>

51 Txdqwr pdlru r judx gh uhdolvpr/ pdlv dowrv vær rv ðqglfhv gd h�flíqfld1 Lvwr rfruuh
srutxh dv frqwudêøhv h dv h{sdqvøhv grv sodqrv gh surgxêær revhuydgrv vær fdgd yh}
phqruhv jhudqgr frqvhtxhqwhphqwh whfqrorjldv gh surgxêær fdgd yh} pdlv uhvwulwdv>

61 Vh r uhdolvpr ghvhmdgr ì ljxdo d 4 hqwær rv ðqglfhv gd h�flíqfld dwulexðgrv shod phglgd
IGKj vær ljxdlv drv dwulexðgrv shod phglgd IGK>
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71 Rv ðqglfhv gd h�flíqfld dwulexðgrv d xp sodqr gh surgxêær revhuydgr shod phglgd IGKj
fuhvfhp prqrwrqlfdphqwh= r phqru ðqglfh dwulexðgr ì ljxdo dr ðqglfh gd h�flíqfld dwulexð0
gr shod phglgd EFF> h r pdlru ðqglfh dwulexðgr ì ljxdo dr ðqglfh gd h�flíqfld dwulexðgr
shod phglgd IGK1

�

�

�
�

� � � �;
73)'+

<

3�
3�

3�
3�

�
�

3�

Iljxud 714= D whfqrorjld gh surgxêær WSIGK +Dsolfdêær L gd phglgd IGKj,1

� ;
73%&&{73)'+J

<

3�

3�
3�

Iljxud 715= Dv whfqrorjldv gh surgxêær WSEFF h WS>'f
IGKj +Dsolfdêær L gd phglgd

IGKj,1
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Hodvwlflgdgh Olplwhv gd Frqwudêær Olplwhv gd H{sdqvær
Surgxwru 4 ^4> 583> :78> 3` � 5
Surgxwru 5 ^4> 49:> 4> 49:` 3> 5;8: 3> 3678
Surgxwru 6 ^4> 458> 4> 458` 3> 7777 �
Surgxwru 7 ^3> 547> 4> 3:4` 3> 999: 3> 999:
Surgxwru 8 ^3> 33> 3> 6458` 3> 7333 �

Wdehod 715= Dv hodvwlflgdghv gr uhwruqr gh hvfdod h rv olplwhv gdv frqwudêøhv h h{sdq0
vøhv +Dsolfdêær L gd phglgd IGKj,1

H�flíqfld Frqwudêær2H{sdqvær
Surgxwru 4 4> 3333 fW� @ 3> 3
Surgxwru 5 3> 7;5; hW� @ 3> 7
Surgxwru 6 3> ;333 fWe @ 3> 5
Surgxwru 7 4> 3333 hWe @ 3> 3
Surgxwru 8 4> 3333 fWD @ 3> 3

Wdehod 716= Uhvxowdgrv frqvlghudqgr xp judx gh uhdolvpr ljxdo d 3> : +Dsolfdêær L gd
phglgd IGKj,1

EFF � @ 3 � @ 3> 5 � @ 3> 7 � @ 3> 9 � @ 3> ; � @ 4 IGK
Surgxwru 4 4/33 4> 33 4> 33 4> 33 4> 33 4> 33 4> 33 4/33
Surgxwru 5 3/7; 3> 7; 3> 7; 3> 7; 3> 7; 3> ;< 4> 33 4/33
Surgxwru 6 3/93 3> 93 3> 93 3> 93 3> :6 3> ;9 4> 33 4/33
Surgxwru 7 4/33 4> 33 4> 33 4> 33 4> 33 4> 33 4> 33 4/33
Surgxwru 8 4/33 4> 33 4> 33 4> 33 4> 33 4> 33 4> 33 4/33

Wdehod 717= H�flíqfldv frqvlghudqgr glihuhqwhv judxv gh uhdolvpr +Dsolfdêær L gd
phglgd IGKj,1
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71515 Dsolfdêær LL
Qhvwd vhêær vhuær dydoldgrv ; sodqrv gh surgxêær revhuydgrv +Wdehod E17/ Dsíqglfh E,/

irupdgrv sru 5 lqvxprv h 4 surgxwr1 Rv ; sodqrv h d whfqrorjld gh surgxêær WSIGK hqfrqwudp0
vh loxvwudgrv qd �jxud 716/ säj1 951 Qd �jxud 717 hvwær uhsuhvhqwdgrv d whfqrorjld gh surgxêær
WSEFF h r sodqr �+Se,1

Gdgd xpd frqwudêær gr yhwru frqvxpr gh Se/ xp grv remhwlyrv/ ì ghwhuplqdu r hvfdodu
txh luä frqwudlu r yhwru surgxêær gh Se wdo txh r sodqr gh surgxêær uhvxowdqwh shuwhqêd d
lqwhuvhêær gh �+Se, h d iurqwhlud gh WSEFF1 Xpd lqglfdêær gh txdo hvfdodu ì hvwh srgh vhu
hqfrqwudgd qr frqmxqwr �+Se, +�jxud 718, txh ì d lpdjhp gd lqwhuvhêær gh WSEFF frp �+Se,1

Vhjxqgr Edqnhu h Wkudoo/ ^4<<5` txdotxhu sdu gh hvfdoduhv srvlwlyrv +{> |, shuwhqfhqwhv
d �+Se, frqwudl h h{sdqgh Se h r sodqr uhvxowdqwh shuwhqfh d whfqrorjld gh surgxêær WSEFF1
Sduhv shuwhqfhqwh dr vhjphqwr gh uhwd se�s2� frqwudhp Se h r sodqr uhvxowdqwh shuwhqfh dr
vhjphqwr gh uhwd ã hvtxhugd gh Se +frqwlgr qd lvrtxdqwd gh FEFF,1 Sduhv shuwhqfhqwhv d se�sD�
h{sdqghp Se h jhudp sodqrv gh surgxêær frqwlgrv qr vhjphqwr gh uhwd ã gluhlwd gh Se +�jxud
717,1 Wrpdqgr dv htxdêøhv sdudpìwulfdv gh se�s2� h se�sD�/ gdgd xpd frqwudêær gr frqvxpr qd
sursruêær { @ +4� f,/ 3 ? f ? 3> 8/ r hvfdodu txh luä frqwudlu d surgxêær vhuä | @ +4� 4> 4:� f,>
vh rfruuhu xpd h{sdqvær gr frqvxpr qd sursruêær { @ +4 . h,/ 3 ? h ? 5/ hqwær d surgxêær vhuä
h{sdqglgd shor hvfdodu | @ +4 . 3> 36� h,1 Dv frqvwdqwhv 4> 4: h 3> 36/ txh vær rv frh�flhqwhv gh
lqfolqdêær gdv uhwdv #��$se�s2� h #��$se�sD�/ vær uhvshfwlydphqwh d pdlru h d phqru wd{d gr uhwruqr gh
hvfdod qxpd yl}lqkdqêd gh Se txh gh�qhp d hodvwlflgdgh gr uhwruqr gh hvfdod suö{lpr d Se1

D hodvwlflgdgh gr uhwruqr gh hvfdod wdpeìp srgh vhu fdofxodgd dwudyìv grv surjudpdv
olqhduhv gh�qlgrv hp +4, h gdv htxdêøhv hp +5,/ h sruwdqwr d hodvwlflgdgh ì � ��e > 2f�.

�1 Frp dx{ðolr
ghvwhv olplwhv/ srghp hqwær vhu hvwlpdgrv rv qðyhlv gd surgxêær gh Se @ �[e> \ e� txdqgr
rfruuhu xpd dowhudêær sursruflrqdo qr frqvxpr1

41 Vh r frqvxpr iru frqwudðgr gh [e @ +7> 7> 5, sdud +4� �, +7> 7> 5,/ rx vhmd/ r frqvxpr
vhuä uhgx}lgr hp +�� 433,(/ hqwær d surgxêær wdpeìp ghfuhvfhuä h vhuä qr pä{lpr
\ @ :+4� 2f�.�,1

51 Vh r frqvxpr gh [e iru dfuhvflgr hp +� � 433,(/ hqwær r qðyho gd surgxêær gh \ e vhuä
dfuhvflgr qr pä{lpr hp � ��e� � 433�(1

Dv hodvwlflgdghv gr uhwruqr gh hvfdod h rv olplwhv gdv frqwudêøhv h gdv h{sdqvøhv grv ;
surgxwruhv hqfrqwudp0vh glvfulplqdgrv qd wdehod 718/ säj1 96 +frqvlghudqgr % @ 3> 333<33< qrv
surjudpd olqhduhv hp +4,,1 D whfqrorjld gh surgxêær WS>

IGKj/ frqvlghudqgr r judx pðqlpr gh
uhdolvpr ljxdo d 3/ hqfrqwud0vh loxvwudgd qd �jxud 719/ säj1 981
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D wdehod 719 frqwìp qd froxqd 5 rv ðqglfhv gd h�flíqfld wìfqlfd/ h qd froxqd 6 dv frq0
wudêøhv h dv h{sdqvøhv qhfhvväuldv sdud jhudu rv sodqrv gh surgxêær ehqfkpdunv1 Sru h{hpsor/
d vroxêær öwlpd sdud r vìwlpr surgxwru ì

�W>'fc.. @ 3> ;85 fW� @ 3> 481

Ghvwd vroxêær frqvwdwd0vh d frqvwuxêær gr ehqfkpdun gh S. gd frqwudêær gh S�1 Qhvwh fdvr r
frqvxpr irl uhgx}lgr hp +3> 48� 433,(/ h r uhdolvpr gr sodqr ehqfkpdun h r ðqglfh gd h�flíqfld
ì
�
4� SW�k�

�
@

�
4� fc�D

fcD
�
@ 3> :1 Mä d vroxêær öwlpd

�W>'fc.H @ 3> 7;6 hW2 @ 3> 47

vxjhuh d frqvwuxêær gr sodqr gh surgxêær ehqfkpdun gh SH d sduwlu gd h{sdqvær gr frqvxpr
gh S2 hp 47( h gd surgxêær hp +3> 47� 4> 37:� 433,(/ h r uhdolvpr dvvrfldgr d vroxêær ì�
4� eW2q2

�
@
�
4� fc�e

�c��e
�
@ 3> <1

Rv ðqglfhv gd h�flíqfld phqvxudgrv shodv phglgdv EFF/ IGKj h IGK hvwær glvfulpl0
qdgrv qd wdehod 71:1 Dqdolvdqgr rv uhvxowdgrv yhul�fd0vh txh sdud � @ 3 dv h�flíqfldv dwulexðgdv
shod phglgd IGKj qær vær ljxdlv dv gd phglgd EFF/ wdo frpr qd dsolfdêær dqwhulru/ sruìp vær
iruwhphqwh fruuhodflrqdgdv +u2 @ 3> <:,1 Dojxqv ðqglfhv gd h�flíqfld qær vær ljxdlv srutxh qd
phglgd EFF vær shuplwlgdv frpelqdêøhv olqhduhv hqwuh sodqrv gh surgxêær/ h qd phglgd IGKj
vrphqwh vær shuplwlgdv frqwudêøhv h h{sdqvøhv1

3�

3�

�
�

�
�

�
�

�
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3�
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3�

3�

3�3�

3�

Iljxud 716= Uhsuhvhqwdêær juä�fd gh WSIGK +Dsolfdêær LL gd phglgd IGKj,1
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Hodvwlflgdgh Olplwhv gd Frqwudêær Olplwhv gd H{sdqvær
Surgxwru 4 ^:> 433> 4443` 3> 3333 4> 3333
Surgxwru 5 ^4> 37;> 64:> 4` 3> 3333 4> 4677
Surgxwru 6 ^3> 3:5> 4> :86` 3> 8333 3> 8333
Surgxwru 7 ^3> 35<> 4> 4:8` 3> 8333 3> 48<4
Surgxwru 8 ^3> 33> 3> 4;<:` 3> 77:4 3> 3333
Surgxwru 9 ^5> 349> 5> 349` � �
Surgxwru : ^5> 349> 5> 349` 3> 7465 �
Surgxwru ; � � �

Wdehod 718= Dv hodvwlflgdghv gr uhwruqr gh hvfdod h rv olplwhv gdv frqwudêøhv h h{sdq0
vøhv +Dsolfdêær LL gd phglgd IGKj,1

H�flíqfld Frqwudêær2H{sdqvær
Surgxwru 4 �W� @ 4> 333 fW� @ 3> 33
Surgxwru 5 �W2 @ 4> 333 fW2 @ 3> 33
Surgxwru 6 �W� @ 4> 333 fW� @ 3> 33
Surgxwru 7 �We @ 4> 333 fWe @ 3> 33
Surgxwru 8 �WD @ 4> 333 hWD @ 3> 33
Surgxwru 9 �WS @ 4> 333 fWS @ 3> 33
Surgxwru : �W. @ 3> ;85 fW� @ 3> 48
Surgxwru ; �WH @ 3> 7;6 hW2 @ 3> 47

Wdehod 719= Uhvxowdgrv frqvlghudqgr xp judx gh uhdolvpr ljxdo d 3> : +Dsolfdêær LL
gd phglgd IGKj,1

EFF � @ 3 � @ 3> 5 � @ 3> 7 � @ 3> 9 � @ 3> ; � @ 4 IGK
Surgxwru 4 4/33 4> 33 4> 33 4> 33 4> 33 4> 33 4> 33 4/33
Surgxwru 5 4/33 4> 33 4> 33 4> 33 4> 33 4> 33 4> 33 4/33
Surgxwru 6 4/33 4> 33 4> 33 4> 33 4> 33 4> 33 4> 33 4/33
Surgxwru 7 4/33 4> 33 4> 33 4> 33 4> 33 4> 33 4> 33 4/33
Surgxwru 8 4/33 4> 33 4> 33 4> 33 4> 33 4> 33 4> 33 4/33
Surgxwru 9 3/<4 4> 33 4> 33 4> 33 4> 33 4> 33 4> 33 4/33
Surgxwru : 3/;8 3> ;8 3> ;8 3> ;8 3> ;8 3> <3 4> 33 4/33
Surgxwru ; 3/74 3> 7; 3> 7; 3> 7; 3> 7; 3> 7; 3> :8 3/:8

Wdehod 71:= H�flíqfldv frqvlghudqgr glihuhqwhv judxv gh uhdolvpr +Dsolfdêær LL gd
phglgd IGKj,1
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Iljxud 717= Uhsuhvhqwdêær juä�fd gh WSEFF h gh �+Se, +Dsolfdêær LL gd phglgd
IGKj,1

�����

�����

� � � [

\

*

*�3��S�´

S�´S�´

���

�����

Iljxud 718= Lpdjhp gh WSEFF _ �+Se, +Dsolfdêær LL gd phglgd IGKj,1
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Iljxud 719= Whfqrorjld gh surgxêær WS>'f
IGKj +Dsolfdêær LL gd phglgd IGKj,1



Fdsðwxor 8

Frqfoxvøhv h Uhfrphqgdêøhv

R remhwlyr ghvwh wudedokr irl gh sursru gxdv phglgdv frp d �qdolgdgh gh phqvxudu
ðqglfhv gd h�flíqfld wìfqlfd hp dpelhqwh glixvr= dv phglgdv FFUj h IGKj1 D phglgd FFUj/
txh ì xpd jhqhudol}dêær gd phglgd gh FFU/ ì dsolfäyho txdqgr dv txdqwlgdghv frqvxplgdv h
surgx}lgdv qær vær frqkhflgdv frp suhflvær h srghp vhu h{suhvvdv dwudyìv gh qýphurv glixvrv
gr wlsr OU1 R prghor gh surjudpdêær olqhdu glixvd txh fdofxod rv ðqglfhv gd h�flíqfld wìfqlfd
qhvwh fhqäulr lqfrusrud r frqfhlwr gh uhodêøhv gh rughp hqwuh txdqwlgdghv glixvdv ghvhqyroylgr
sru Udpðn h 
Uðpäqhn ^4<;8`1 R fäofxor grv ðqglfhv gd h�flíqfld frqvlvwh hqwær hp frpsdudu dv
txdqwlgdghv glixvdv gr frqvxpr h gd surgxêær sdud glihuhqwhv frqmxqwrv fruwh �/ wdo frpr 3>
3> 4> ===> 41

D vhjxqgd phglgd sursrvwd ì xpd jhqhudol}dêær gd phglgd Iuhh Glvsrvdo Kxoo1 Ì suhv0
vxsrvwr/ sdud d dsolfdêær gd phglgd IGKj/ txh doìp gdv txdqwlgdghv frqvxplgdv h surgx}lgdv/
vær frqkhflgrv rv frqvxprv olplwhv +lqihulru h vxshulru uhvxowdqwhv gd frqwudêær h gd h{sdqvær
gr yhwru frqvxpr revhuydgr, gh fdgd surgxwru/ frp rv txdlv dlqgd surgx}hp txdqwlgdghv
sodxvðyhlv gd surgxêær1 D surgxêær hvwlpdgd/ sdud txdotxhu qðyho gh frqvxpr frpsuhhqglgr
hqwuh rv qðyhlv revhuydgrv h rv olplwhv/ ì uhvxowdqwh gd frqwudêær rx gd h{sdqvær gr yhwru sur0
gxêær revhuydgr/ gh prgr txh d frqwudêær gr sodqr revhuydgr rfruud qd gluhêær gd pdlru wd{d
gr uhwruqr gh hvfdod h d h{sdqvær rfruud qd gluhêær gd phqru wd{d gr uhwruqr gh hvfdod1

Qd phglgd IGKj rv sodqrv gh surgxêær revhuydgrv srghp vhu ylvwrv frpr vhqgr
glixvrv vh iruhp dvvrfldgrv= d, judxv gh uhdolvpr ljxdo d }hur drv sodqrv gh surgxêær frqvwuxðgrv
d sduwlu gdv frqwudêøhv h gdv h{sdqvøhv olplwhv> e, judxv gh uhdolvpr shuwhqfhqwhv d +3> 4, txdqgr
dv frqwudêøhv h dv h{sdqvøhv vær phqruhv txh dv frqwudêøhv2h{sdqvøhv olplwhv> f, judxv gh
uhdolvpr ljxdo d 4 vh rv sodqrv frqvwuxðgrv frlqflgluhp frp rv revhuydgrv +lvwr ì/ sdud frqwudêøhv
h h{sdqvøhv qxodv,1 Sdud fdofxodu d h�flíqfld wìfqlfd grv sodqrv revhuydgrv srgh0vh hqwær
hvwlsxodu judxv pðqlprv gh uhdolvpr gr frqmxqwr grv sodqrv h surgxêær txh frqvwlwxl d whfqrorjld
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gh surgxêær d sduwlu gh frqmxqwrv fruwh �4 gdv txdqwlgdghv glixvdv grv sodqrv gh surgxêær/
vxjhulqgr txh txdqwr pdlru r uhdolvpr/ pdlv suö{lpr gd uhdolgdgh hvwä r ðqglfh gd h�flíqfld
wìfqlfd fdofxodgr1

D vhjxlu vhuær gholqhdgdv dojxpdv frqfoxvøhv revhuydgdv gd dsolfdêær gdv gxdv phglgdv
h wdpeìp vhuær vxjhulgdv dojxpdv uhfrphqgdêøhv shuwlqhqwhv dr wudedokr1

814 Frqfoxvøhv
Gr ghvhqyroylphqwr gdv phglgdv qr fdsðwxor 6 h gd dqäolvh grv uhvxowdgrv dsuhvhqwdgrv

qr fdsðwxor 7 vhjxhp dv vhjxlqwhv frqfoxvøhv1

81414 Frqfoxvøhv gd Dsolfdêær gd Phglgd FFUj
� Frqvlghudqgr q frqmxqwrv fruwh � gdv txdqwlgdghv glixvdv grv idwruhv gh surgxêær/ d
dsolfdêær gd phglgd FFUj uhvxowd hp q ðqglfhv gd h�flíqfld wìfqlfd sdud fdgd surgxwru
txh dsuhvhqwdp glihuhqwhv srvvlelolgdghv gh whuhp rfruulgr qd suäwlfd1 Sru h{hpsor/ vh � @
3> 7/ hqwær dv txdqwlgdghv gh frqvxpr h gh surgxêær xwlol}dgdv qrv fäofxorv dsuhvhqwdp
judx gh shuwlqíqfld pdlru rx ljxdo d 3> 7/ h frqvhtxhqwhphqwh rv ðqglfhv gd h�flíqfld
wìfqlfd fdofxodgrv dsuhvhqwdp judx pdlru rx ljxdo d 3> 7 gh whuhp rfruulgr qd suäwlfd

� Vhmd � 5 ^3> 4` r qðyho grv frqmxqwrv fruwh � grv idwruhv gh surgxêær1 Vh � @ 4/ hqwær rv
judxv gh h�flíqfld fdofxodgrv shod phglgd FFUj vær ljxdlv drv fdofxodgrv shod phglgd
FFU1

� R ghflvru srgh dqdolvdu h sorwdu rv ðqglfhv gd h�flíqfld wìfqlfd yhuvxv rv glihuhqwhv fruwhv
qðyho �1

� D phglgd vxjhulgd dwhqgh dv sursulhgdghv ZL/ K/ ZP h X +gh�qlgdv qd vhêær 514,1
� D whfqrorjld gh surgxêær jhudgd vdwlvid} dv sursulhgdghv W40W9 +gh�qlgdv qd vhêær 514,1

81415 Frqfoxvøhv gd Dsolfdêær gd Phglgd IGKj
� Frqvlghudqgr p glihuhqwhv judxv gh shuwlqíqfld grv sodqrv gh surgxêær txh frqvwlwxhp d
whfqrorjld gh surgxêær/ d dsolfdêær gd phglgd IGKj uhvxowd hp p ðqglfhv gh h�flíqfld
sdud fdgd surgxwru1 Drv ðqglfhv gd h�flíqfld fdofxodgrv frp xp ghwhuplqdgr judx gh
shuwlqíqfld shuwhqfhqwh d ^3> 4` ì dvvrfldgr ljxdo judx gh uhdolvpr1 Sru h{hpsor/ vh r judx
gh shuwlqíqfld ì pdlru rx ljxdo d 3> 9 hqwær d whfqrorjld gh surgxêær ì frqvwlwxðgd sru

�Wdlv frpr f( fc �( fc 2( ���c fc b( �1
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sodqrv txh wíp xp judx 3> 9 gh vhuhp lpsohphqwdgrv qd suäwlfd h frqvhtxhqwhphqwh rv
ðqglfhv gd h�flíqfld vær 3> 9 uhdolvwdv1

� Txdqwr pdlru r judx gh uhdolvpr ghvhmdgr/ pdlruhv vær rv ðqglfhv gd h�flíqfld wìfqlfd
dwulexðgrv shod phglgd IGKj drv surgxwruhv1 Lvwr rfruuh srutxh d whfqrorjld gh surgxêær
ì pdlv uhvwulwd frp r dxphqwr gr uhdolvpr1

� Vh r judx gh uhdolvpr iru ljxdo d 4/ hqwær rv judxv gh h�flíqfld fdofxodgrv shod phglgd
IGKj vær ljxdlv drv fdofxodgrv shod phglgd IGK1

� R ghflvru srgh dqdolvdu h sorwdu rv ðqglfhv gd h�flíqfld wìfqlfd yhuvxv rv judxv gh uhdolvpr
hvshfl�fdgrv>

� D phglgd vxjhulgd dwhqgh dv sursulhgdghv ZL/ K/ ZP h X +gh�qlgdv qd vhêær 514,1
� D whfqrorjld gh surgxêær jhudgd vdwlvid} dv sursulhgdghv W40W9 +gh�qlgdv qd vhêær 514,1

815 Uhfrphqgdêøhv
Dojxqv sdvvrv srghp vhu gdgrv qr vhqwlgr gh dsulprudu h dpsoldu r ohtxh gh dsolfdêær

gdv gxdv phglgdv sursrvwdv1 Dojxpdv vxjhvwøhv qhvwh vhqwlgr vær hqxphudgdv d vhjxlu1

41 Ghvhqyroyhu phglgdv dsolfäyhlv ãv vlwxdêøhv hp txh dv txdqwlgdghv frqvxplgdv h sur0
gx}lgdv vær qýphurv glixvrv gr wlsr OU frqvlghudqgr glihuhqwhv hfrqrpldv gh hvfdod h
glihuhqwhv ghvfduwhv grv lqvxprv h grv surgxwrv1 +D phglgd FFUj ì dsolfäyho vh h vr0
phqwh vh d whfqrorjld gh surgxêær vdwlvid} uhwruqrv frqvwdqwhv gh hvfdod h ghvfduwh iruwh
grv lqvxprv h grv surgxwrv1,

51 Xwlol}du glvwulexlêøhv gh srvvlelolgdgh qær olqhduhv qd gh�qlêær gdv txdqwlgdghv grv idwruhv
gh surgxêær glixvrv h rxwurv rshudgruhv gh djuhjdêær +lqwhuvhêær, sdud frqvwuxêær gh
phglgdv vhphokdqwhv d phglgd FFUj +yhmd ]lpphupdqq/ ^4<<4/ s173`,1 +Qd gh�qlêær gr
surjudpd olqhdu txh phgh r ðqglfh gd h�flíqfld FFUj irl hpsuhjdgr r �rshudgru plq�
gh�qlgr qd Vhêær D1415 gr Dsíqglfh D1,

61 Prghodu phglgdv vhphokdqwhv d IGKj sdud dqdolvdu d h�flíqfld wìfqlfd txdqgr rv idwruhv
gh surgxêær vær txdqwlgdghv fdwhjöulfdv h2rx lqwhludv1

71 Lqfoxlu qd phglgd IGKj d srvvlelolgdgh gh rfruuhudp dowhudêøhv �qær sursruflrqdlv� qdv
txdqwlgdghv frqvxplgdv h surgx}lgdv1 +D phglgd IGKj ì dsolfäyho vh h vrphqwh vh rfru0
uhp yduldêøhv �sursruflrqdlv� qdv txdqwlgdghv frqvxplgdv h surgx}lgdv1,
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81 Dgdswdu d phglgd IGKj sdud d vlwxdêær hp txh d whfqrorjld gh surgxêær vdwlvid} glih0
uhqwhv hfrqrpldv gh hvfdod h glihuhqwhv ghvfduwhv grv lqvxprv h grv surgxwrv1 +D phglgd
IGKj ì dsolfäyho txdqgr d whfqrorjld gh surgxêær vdwlvid} uhwruqrv yduläyhlv gh hvfdod h
ghvfduwh iruwh grv lqvxprv h grv surgxwrv1,

91 Ghvhqyroyhu xpd phwrgrorjld frqvlvwhqwh sdud fdofxodu olplwhv dsursuldgrv ãv frqwudêøhv h
ãv h{sdqvøhv grv sodqrv gh surgxêær revhuydgrv gh prgr txh rv sodqrv gh surgxêær uhvxo0
wdqwhv gdv frqwudêøhv h gdv h{sdqvøhv grv sodqrv revhuydgrv dlqgd shuwhqêdp ã whfqrorjld
gh surgxêær EFF1
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Hxurshdq Mrxuqdo ri Rshudwlrqdo Uhvhdufk/ yro14:/ säj168077

^6` Edqnhu/ U1G1/ Edugkdq/ L1/ Frrshu/ Z1Z1 +4<<9,= D qrwh rq uhwxuqv wr vfdoh lq GHD1
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^73` Wxonhqv/ K1 +4<<6,= H!flhqf| grplqdqfh dqdo|vlv= d iurqwlhu iuhh h!flhqf| hydoxd0
wlrq phwkrg1 Sdshu suhvhqwhg dw wkh Wklug Hxurshdq Zrunvkrs rq H!flhqf| dqg Sur0
gxfwlylw| Phdvxuhphqw khog dw wkh Fhqwhu iru Rshudwlrqv Uhvhdufk dqg Hfrqrphwulfv
+FRUH,/Xqlyhvlwì Fdwkroltxh gh Orxydlq/ Orxydlq0od0Qhxyh/ Rfwrehu 54056/ 4<<61

^74` Wxonhqv/ K1/ Hhfndxw S1 Y1 +4<<8,= Qrq0sdudphwulf h!flhqf|/ surjuhvv dqg uhjuhvv phdvxuhv
iru sdqho gdwd= phwkrgrorjlfdo dvshfwv1 Hxurshdq Mrxuqdo ri Rshudwlrqdo Uhvhdufk/ yro1;3/
säj17:707<<1

^75` Xhgd/ W1/ Ndplpxud/ W1 +4<<;,= Gdwd Hqyhorsphqw Dqdo|vlv edvhg rq wuldqjxodu ix}}|
qxpehuv1 Wkh Irxuwk Frqihuhqfh ri wkh Dvvrfldwlrq ri Dvldq0Sdfl�f Rshudwlrqdo Uhvhdufk
Vrflhw| zlwklq LIRUV/ Phoerxuqh/ Dxvwuäold/ 4<<;1

^76` ]lhvfkdqj/ N1G1 +4<;6,= D qrwh rq wkh ghfrpsrvlwlrq ri frvw h!flhqf| lqwr whfkqlfdo dqg
doorfdwlyh frpsrqhqwv1 Mrxuqdo ri Hfrqrphwulfv/ yro156/ qr16/ +Ghfhpehu, säj173407381

^77` ]lhvfkdqj/ N1G1 +4<;7,= Dq h{whqghg Iduuhoo whfkqlfdo h!flhqf| phdvxuh1 Mrxuqdo ri Hfr0
qrplf Wkhru|/ yro166/ säj16;:06<91

^78` ]lpphupdqq/ K1M1 +4<<4, Ix}}| vhwv wkhru| dqg lwv dssolfdwlrqv1 5qg Hglwlrq/ Noxzhu/
Dfdghplf Suhvv/ Ervwrq1



Dsíqglfh D

Surjudpdêær Olqhdu Glixvd

Dv phglgdv glixvdv gd h�flíqfld wìfqlfd gh�qlgdv qr fdsðwxor 5/ ehp frpr dv sursrvwdv
qr fdsðwxor 6/ hqyroyhp frqfhlwrv gh frqmxqwrv glixvrv1 Qhvwh dsíqglfh/ lqlfldophqwh vhuä gdgd
xpd euhyh qrêær vreuh frqmxqwrv glixvrv h vreuh rv qýphurv glixvrv gr wlsr O/ U h OU1 Jlurg
^4<<9` hpsuhjd txdqwlgdghv glixvdv gr wlsr O h U +�jxudv D14 h D15,1 Ã vlwxdêær hp txh rv
lqvxprv h rv surgxwrv iruhp h{suhvvdgrv sru qýphurv glixvrv gr wlsr OU +�jxud D16, srgh0vh
hpsuhjdu d phglgd FFUg h d phglgd gh Xhgd h Ndplpxud ^4<<;`1

Qhvwh dsíqglfh vhuær derugdgrv wöslfrv hqyroyhqgr surjudpdêær olqhdu glixvd1 R
sulphlur wöslfr hvwä uhodflrqdgr frp d wrpdgd gh ghflvær hp dpelhqwh glixvr/ srlv ghwhuplqdu
d vroxêær gh xp surjudpd olqhdu glixvr ì wrpdu xpd ghflvær hp dpelhqwh glixvr1 Vhuær dsuh0
vhqwdgrv rv prghorv gh surjudpdêær olqhdu glixvd gh ]lpphupdqq ^4<<4/ s1583` h gh Fduovvrq h
Nrukrqhq ^4<;9`1 R sulphlur prghor irl hpsuhjdgr sru Vhqjxswd ^4<<5` h r prghor gh Fduovvrq
h Nrukrqhq irl xwlol}dgr sru Jlurg ^4<<9`1

D14 Frqmxqwrv Glixvrv
Qr frwlgldqr dv txdqwlgdghv jhudophqwh qær vær h{dwdv/ rx vhmd/ hp yäuldv vlwxdêøhv

olgdprv frp txdqwlgdghv dsur{lpdgdv1 Sru h{hpsor/ dr vh frpsudu dolphqwrv hpedodgrv/ r shvr
txh frqvwd qdv hpedodjhqv jhudophqwh qær ì r shvr uhdo/ srutxh h{lvwh xpd shtxhqd yduldêær
ghylgr d yäulrv idwruhv1 R shvr hvshfl�fdgr qd hpedodjhp ì qd yhugdgh r shvr pìglr/ srghqgr
rfruuhu rvflodêøhv wdqwr sdud pdlv txdqwr sdud phqrv1 Rxwur h{hpsor ì r fdvr gh xpd qhfwdulqd
txh ì uhvxowdgr gr fux}dphqwr jhqìwlfr gr sívvhjr h gd dphl{d1 Srgh0vh gl}hu txh xpd qhfwdulqd
ì xpd dphl{d h xp sívvhjr pdv qær srghprv fodvvl�fä0od frpr vhqgr dshqdv dphl{d rx dshqdv
sívvhjr1

Hp 4<98 ]dghk suhrfxsdgr frp dv vlwxdêøhv hp txh d oöjlfd wudglflrqdo gd glfrwrpld
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+gr vhu rx qær vhu, qær srgld vhu dsolfdgd/ ghvhqyroyhx xp qryr prghor gh oöjlfd ghqrplqdgd
gh oöjlfd glixvd1 Xwlol}dqgr hvwd oöjlfd srgh0vh olgdu pdwhpdwlfdphqwh frp vlwxdêøhv frpr dv
ghvfulwdv qrv h{hpsorv gr sduäjudir dqwhulru1 R srqwr fhqwudo gd oöjlfd glixvd ì txh xp ghwhu0
plqdgr remhwr srgh shuwhqfhu vlpxowdqhdphqwh d pdlv gh xp frqmxqwr1 D hvwd sursulhgdgh gh
shuwhqfhu d pdlv gh xp frqmxqwr ì dvvrfldgr xp judx gh shuwlqíqfld dwudyìv gh xpd glvwulexlêær
gh srvvlelolgdgh +txh ì d ixqêær gh shuwlqíqfld,1

Xvdqgr d oöjlfd wudglflrqdo/ gr hvwdu rx qær hvwdu/ d shuwlqíqfld gh { qxp frqmxqwr
foävvlfr D srgh vhu h{suhvvd shod ixqêær fdudfwhuðvwlfd ��+{,$ i3> 4j/ { 5 D/ lvwr ì/

��+{, @
;?
=

4 vh { 5 D
3 vh { @5 D

Hpsuhjdqgr d oöjlfd wudglflrqdo/ srgh0vh ghflglu dshqdv vh { ì xp hohphqwr gh D rx qær1 D
oöjlfd glixvd dgplwh xp judx gh shuwlqíqfld +hqwuh }hur h xp, gh { shuwhqfhu d D1 Vh �� ì
d ixqêær gh { qr lqwhuydor ^3> 4`/ hqwær ��+{, $ ^3> 4` ì fkdpdgd gh ixqêær gh shuwlqíqfld qr
frqmxqwr glixvr D1 Pdlv ghwdokhv hp ]lpphupdqq ^4<<4`1

Xp frqmxqwr glixvr srgh dvvxplu lqýphudv irupdv1 Qhvwh fdsðwxor vhuær gh�qlgrv
rv frqmxqwrv txh h{suhvvdp qýphurv glixvrv1 Wdlv txdqwlgdghv vær xwlol}dgdv sdud h{suhvvdu
txdqwlgdghv glixvdv gr wlsr �qýphurv uhdlv suö{lprv gh 43�/ �qýphurv uhdlv frqvlghudyhophqwh
pdlruhv txh 43�/ hwf1

D1414 Qýphurv Glixvrv
Qdv vhjxlqwhv gh�qlêøhv/ vhuær gh�qlgrv rv qýphurv glixvrv gr wlsr O/ U h OU1

Gh�qlêær 5; Vhmd O = ^3>.4, $ ^3> 4`> O+3, @ 4/ xpd ixqêær qær fuhvfhqwh h qær frqvwdqwh
hp ^3>.4,1 Vhmd Iu r frqmxqwr gh wrgrv rv qýphurv glixvrv �d fxmd ixqêær gh shuwlqíqfld
dsuhvhqwd d vhjxlqwh sursulhgdgh= H{lvwhp qýphurv uhdlv d h � A 3 wdo txh

��@+w, @
;A?
A=

O
�d� w

�
�

vh w 9 d
*+w, vh w A d

rqgh * = +d>.4,$ ^3> 4` ì txdotxhu ixqêær1 Xp qýphur �d 5 Iu ì fkdpdgr gh qýphur glixvr
gr wlsr O1

D �jxud D14 loxvwud r qýphur glixvr �d @ +��@ +w, > �> d, txh ì gr wlsr O/ rqgh ��@ +w, ì d
ixqêær gh shuwlqíqfld/ d ì r ydoru pðqlpr gh w sdud r txdo ��@ +w, @ 4 h +d� �, ì r phqru ydoru
srvvðyho sdud �d1
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6m�W� �

� W�D�D���W��D�

6m�W�

Iljxud D14= Qýphur glixvr gr wlsr O1

D glvwulexlêær gh srvvlelolgdgh dvvrfldgd dr qýphur glixvr �d gd �jxud D14 ì

��@+w, @

;AAA?
AAA=

3 vh w ? +d� �,
w� +d� �,

� vh +d� �, 9 w 9 d
4 vh w A d

1

Hvwd ixqêær lqglfd txh d srvvlelolgdgh gd dwxdo txdqwlgdgh gh w dvvxplu d yhugdghlud txdqwlgdgh
gh �d fuhvfh d sduwlu gh w @ +d � �, srlv ��@ +w, ì hvwulwdphqwh fuhvfhqwh qr lqwhuydor ^d� �> d`1
Yhul�fd0vh wdpeìp txh ì lpsrvvðyho d dwulexlêær gh txdqwlgdghv phqruhv txh +d � �, sdud �d
srlv sdud w 9 +d��, whp0vh ��@ +w, @ 3/ hqtxdqwr txh d srvvlelolgdgh gh dvvxplu ydoruhv pdlruhv
rx ljxdlv d d ì pä{lpd1
Gh�qlêær 5< Vhmd U = ^3>.4, $ ^3> 4`> U+3, @ 4/ xpd ixqêær qær fuhvfhqwh h qær frqvwdqwh
hp ^3>.4,1 Vhmd I- r frqmxqwr gh wrgrv rv qýphurv glixvrv �e fxmd ixqêær gh shuwlqíqfld
dsuhvhqwd d vhjxlqwh sursulhgdgh= H{lvwhp qýphurv uhdlv e h � A 3 wdo txh

��K+w, @
;A?
A=

U
�w� e

�
�

vh w A e
#+w, vh w ? e

rqgh # = +�4> e,$ ^3> 4` ì txdotxhu ixqêær1 Xp qýphur �e 5 I- ì fkdpdgr gh qýphur glixvr
gr wlsr U1

Qd �jxud D15 whp0vh d uhsuhvhqwdêær gr h{hpsor gh qýphur glixvr �e @ ���K +w, > �> e
�

txh ì gr wlsr U1 D glvwulexlêær gh srvvlelolgdgh dvvrfldgd d hvwh qýphur ì

��K+w, @

;AAA?
AAA=

4 vh 3 9 w ? e
+e. �,� w

� vh e 9 w 9 +e. �,
3 vh w ? 3 h w A +e. �,

1
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6����W� �Ea

6����W�Ea

Iljxud D15= Qýphur glixvr gr wlsr U1

Gh�qlêær 63 Vhmd O>U = ^3>.4, $ ^3> 4`> O+3, @ U+3, @ 4/ ixqêøhv qær fuhvfhqwhv h qær
frqvwdqwhv hp +3>.4,1 Vhmd Iu- r frqmxqwr

Iu- @ Iu _ I-

Xp qýphur �f 5 Iu- ì fkdpdgr gh qýphur glixvr gr wlsr OU1 Qhvwh fdvr d ixqêær shu0
wlqíqfld vhuä gdgd sru

��K+w, @

;AA?
AA=

O
�f� w

�
�

vh w 9 f
U
�w� f

�
�

vh w A f

D �jxud D16 loxvwud r qýphur glixvr �f @ +��S +w, > �> f> �, txh ì gr wlsr OU/ rqgh � h �
lqglfdp r txdqwr w srgh vh didvwdu ã hvtxhugd h ã gluhlwd uhvshfwlydphqwh gh f1 D dpsolwxgh
+txh ì d h{whqvær, gr qýphur glixvr �f ì gh�qlgd sru � h �1

6����W� �Fa

� W�F�D�����F�����������W������������F�E�

6����W�Fa

Iljxud D16= Qýphur glixvr gr wlsr OU1
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R qýphur glixvr �f jhudophqwh ì ghqrwdgr sru �f @ +f�> f> �f,/ rqgh f� @ f� � h �f @ f. �/
h d glvwulexlêær gh srvvlelolgdgh dvvrfldgr d hoh ì

��S+w, @

;AAAA?
AAAA=

w� +f� �,
� vh +f� �, 9 w 9 f

+f. �,� w
� vh f 9 w 9 +f. �,

3 vh w ? +f� �, h w A +f. �,
Qdv suö{lpdv vhêøhv vhuær gh�qlgrv frqfhlwrv uhodflrqdgrv d wrpdgd gh ghflvær hp

dpelhqwh glixvr h hp uhodêær d surjudpdêær olqhdu glixvd1

D1415 Wrpdgd gh Ghflvær hp Dpelhqwh Glixvr
Qd whruld gd ghflvær foävvlfd rv sureohpdv lqhuhqwhv ã wrpdgd gh ghflvær dsuhvhqwdp

wuív frpsrqhqwhv= dowhuqdwlydv/ uhvwulêøhv h remhwlyrv1 Dv dowhuqdwlydv gh�qhp r hvsdêr gh
ghflvær +hvsdêr dowhuqdwlyr, rqgh r ghflvru hvfrokh xpd vroxêær sdud r sureohpd> dv uhvwulêøhv/
frpr r qrph vxjhuh/ olplwdp dv hvfrokdv hqwuh dv dowhuqdwlydv> remhwlyrv rx phwdv uhsuhvhqwdp
ydoruhv rx xwlolgdghv gdv dowhuqdwlydv h{lvwhqwhv1 Xpd ghflvær/ vre frqglêøhv gh fhuwh}d/ ì
ihlwd txdqgr r uhvxowdgr sdud fdgd dêær srgh vhu ghwhuplqdgr h rughqdgr suhflvdphqwh1 Xpd
dowhuqdwlyd hvfroklgd ghyh ohydu ã pdlru xwlolgdgh/ lvwr ì/ r sureohpd gh wrpdgd gh ghflvær
wruqd0vh xp sureohpd gh rwlpl}dêær1

Pxlwdv gdv wrpdgdv gh ghflvær gr pxqgr uhdo hqyroyhp dpelhqwh hp txh rv remhwlyrv/
dv uhvwulêøhv h dv srvvðyhlv dêøhv qær vær frqkhflgdv suhflvdphqwh1 Hp 4<:3 Ehoopdq h ]dghk
vxjhuludp xp prghor sdud wrpdgd gh ghflvær qxp dpelhqwh glixvr qr txdo dvvxpludp txh
rv remhwlyrv h dv uhvwulêøhv srghp vhu prghodgrv frpr frqmxqwrv glixvrv qr hvsdêr gh ghflvær
h d ghflvær glixvd fruuhvsrqghqwh ì d lqwhuvhêær ghvvhv frqmxqwrv1 Gh xpd pdqhlud vlpsohv h
vxflqwd gh�qludp ghflvær glixvd frpr d frq xíqfld gh remhwlyrv h uhvwulêøhv ^Ehoopdq/ ]dghk/
4<:3/ s1E047<`1 Hvvd lgìld ì irupdol}dgd frp d vhjxlqwh gh�qlêær1

Gh�qlêær 64 Vhmd xp remhwlyr glixvr4 hJ h xpd uhvwulêær glixvd hF qxp hvsdêr gh dowhuqdwlydv
[1 Hqwær hJ h hF frpelqdgdv irupdp xpd ghflvær hG/ txh ì xp frqmxqwr glixvr uhvxowdqwh gd
lqwhuvhfêær gh hJ h hF/ rx vhmd/ hG @ hJ_ hF h fruuhvsrqghqwhphqwh � h( @ plq�� hC> � h�

� ^Ehoopdq/
]dghk/ 4<:3/ s1E047;`1

Frp q remhwlyrv iJ�>iJ2> ===> iJ? h p uhvwulêøhv iF�>iF2> ===>jF6/ d ghflvær uhvxowdqwh ì d
lqwhuvhfêær grv remhwlyrv h gdv uhvwulêøhv ^Ehoopdq/ ]dghk/ 4<:3/ s1E047<`/ rx vhmd/

�Xp remhwlyr glixvr �C srgh vhu xpd ixqêær gr wlsr �C ' sE �f�c �f2c ���c �f?� fxmd ixqêær gh shuwlqíqfld ì
> �C ' 4@ +'sE%� d4�? E>�E%��c >2E%2�c ���c >?E%?��o/ rqgh >� ì d ixqêær gh shuwlqíqfld gh f�1
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hG @ iJ� _ iJ2 _ === _ iJ? _iF� _iF2 _ === _jF6

h sruwdqwr/

� h( @ plq
q
�iC�> �iC2> ===> �iC? > �i��> �i�2 > ===> �j�6

r
1

D15 Surjudpdêær Olqhdu Glixvd
D surjudpdêær olqhdu/ frqfhelgd sru Gdqw}lj qd gìfdgd gh 73/ frqvlvwh qd pd{lpl}dêær

rx qd plqlpl}dêær gh xpd ixqêær remhwlyr olqhdu uhvwulwd d xp frqmxqwr gh htxdêøhv h lqhtxdêøhv
olqhduhv1 Dvvxph0vh txh d olqhdulgdgh gl} uhvshlwr ãv yduläyhlv h drv sduåphwurv h txh hvvhv vær
wrwdophqwh frqkhflgrv1 Vhmd r sureohpd gh surjudpdêær olqhdu +sso,

pd{ } @ fA{
v=d D{ 9 e

{ A 3
+4,

rqgh } @ fA{ gh�qh d ixqêær remhwlyr/ D{ 9 e vær dv uhvwulêøhv/ { A 3 ì r hvsdêr gh dowhuqdwlydv/
D ì xpd pdwul} gh p olqkdv h q froxqdv/ f h { vær yhwruhv q0glphqvlrqdlv h e ì xp yhwru p0
glphqvlrqdo1 R surfhglphqwr pdlv xwlol}dgr sdud d uhvroxêær gh xp sureohpd gh surjudpdêær
olqhdu ì r pìwrgr vlpsoh{/ ghvhqyroylgr sru Jhrujh Gdqw}lj hp 4<7:1

Vre klsöwhvhv gh lpsuhflvær srgh0vh dgplwlu txh dojxqv rx wrgrv rv sduåphwurv gr
sso vhmdp glixvrv h hvvd fdudfwhuðvwlfd srgh vhu h{suhvvd gh yäuldv irupdv1 Rv hohphqwrv gh D/
e/ h f srghp vhu qýphurv glixvrv> dv uhvwulêøhv srghp vhu frqvlghudgdv frqmxqwrv glixvrv> h
d ixqêær remhwlyr srgh vhu uhsuhvhqwdgd sru xp frqmxqwr glixvr rx xpd ixqêær glixvd1 Doìp
glvvr d vroxêær gr sureohpd +ghflvær, srgh vhu prghodgd frpr xp frqmxqwr glixvr +xpd vroxêær
�vx�flhqwhphqwh erd�, rx xp qýphur foävvlfr +vroxêær öwlpd,1

]lpphupdqq ^4<<4/ s157<`/ fodvvl�frx rv sureohpdv gh surjudpdêær olqhdu txh dsuh0
vhqwdp sduåphwurv lpsuhflvrv hp surjudpd olqhduhv glixvrv vlpìwulfrv h qær vlpìwulfrv1 Qrv
prghorv vlpìwulfrv d ixqêær remhwlyr ì vxevwlwxðgd sru xpd uhvwulêær glixvd wudqvirupdqgr d
rwlpl}dêær hvwulwd gd irupxodêær ghwhuplqðvwlfd hp xp dofdqfh judgxdo gh xp qðyho gh dvsludêær1
Rv prghorv vær glwrv vlpìwulfrv srutxh d ixqêær remhwlyr/ wudqvirupdgd hp uhvwulêær glixvd/ ì
lqfrusrudgd dr frqmxqwr gh uhvwulêøhv ixqflrqdlv +wdpeìp glixvdv,1 D vroxêær gr sureohpd ì
sruwdqwr/ xp frqmxqwr glixvr1 Qrv prghorv qær vlpìwulfrv +wdpeìp ghqrplqdgrv gh srvvleloðv0
wlfrv,/ d lpsuhflvær vh yhul�fd hp dojxqv rx wrgrv rv hohphqwrv gh D/ e h f/ h d ghflvær srgh vhu
glixvd rx foävvlfd1

Rv prghorv vlpìwulfrv edvhldp0vh gluhwdphqwh qd lqwhusuhwdêær gh ghflvær glixvd gh
Ehoopdq h ]dghk ^4<:3`/ lvwr ì/ vh iruhp gdgrv xpd phwd glixvd hJ h xp frqmxqwr glixvr gh
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uhvwulêøhv hF/ hqwær xpd ghflvær glixvd hG uhvxowduä gd frqh{ær hqwuh hJ h hF + hJ_ hF sru h{hpsor,
h gd fruuhvsrqghqwh ixqêær gh shuwlqíqfld gd ghflvær � h( @ plq�� hC> � h�

�1 Rv prghorv qær
vlpìwulfrv hqyroyhp xp frqmxqwr khwhurjíqhr gh sureohpdv txh lpsrvvlelolwd xpd irupxodêær
jhqìulfd1

D vhjxlu/ vhuær ghvfulwrv r prghor vlpìwulfr gh ]lpphupdqq ^4<<4` h r prghor qær
vlpìwulfr gh Fduovvrq h Nrukrqhq ^4<;9`1

D1514 R Prghor Vlpìwulfr gh ]lpphupdqq
Vhjxqgr ]lpphupdqq r surjudpd olqhdu +4, whp d vhjxlqwh irupxodêær ^]lpphupdqq/

4<<4/ s1583`=
Ghwhuplqdu {

v=d fA{ * }f
D{ 2 ef
{ A 3

+5,

rqgh= 2 ghqrwd d yhuvær ix}l�fdgd gh 9 h srvvxl d lqwhusuhwdêær gh �hvvhqfldophqwh phqru
rx ljxdo�> * ghqrwd d yhuvær ix}l�fdgd gh A h whp d lqwhusuhwdêær gh �hvvhqfldophqwh pdlru
rx ljxdo� ^]lpphupdqq/ 4<<4/ s1583`> }f h ef vær gh�qlgrv d sulrul shor xvxäulr h uhsuhvhqwdp
uhvshfwlydphqwh qðyhlv gh dvsludêær gh vdwlvidêær gd ixqêær remhwlyr h gdv uhvwulêøhv> {/ fA / D/
}f/ ef vær txdqwlgdghv ghwhuplqðvwlfdv +qær glixvdv,1

Dr vxevwlwxlu d rwlpl}dêær foävvlfd h dv uhvwulêøhv sru qðyhlv gh dvsludêær/ frqvwlwxlq0
gr xp ýqlfr frqmxqwr gh uhvwulêøhv +glixvdv,/ d ixqêær remhwlyr sdvvd d whu sdsho lgíqwlfr ãv
uhvwulêøhv/ fdudfwhul}dqgr d vlphwuld gr prghor1 Qær vh rewìp/ hqwær xpd �vroxêær öwlpd txh
vdwlvid} d xp frqmxqwr gh uhvwulêøhv� pdv vlp �vroxêøhv gh frpsurplvvr� hp whuprv gh qðyhlv
gh dvsludêøhv gr remhwlyr h gdv uhvwulêøhv1

Sdud fdudfwhul}du wrwdophqwh d vlphwuld gr prghor srgh0vh xwlol}du d qrwdêær E @
+�f>D,W h g @ +�}f> ef,W h uhhvfuhyhu r surjudpd olqhdu dflpd hp=

Ghwhuplqdu {
v=d E{ 2 g

{ A 3
+6,

Fdgd xpd gdv +p. 4, olqkdv ghvwh surjudpd olqhdu gh�qh xp frqmxqwr glixvr/ fxmd
ixqêær gh shuwlqíqfld �� +{, srgh vhu lqwhusuhwdgd frpr r judx frp txh { vdwlvid} d ghvljxdogdgh
glixvd E�{ 9 g�/ +rqgh E� ì d l0ìvlpd olqkd gh E,1 R frqmxqwr glixvr �ghflvær gr prghor� �fd
fdudfwhul}dgr shod vhjxlqwh ixqêær gh shuwlqíqfld=

� h(+{, @ plq� i�� +{,j +7,



;4

Vxsrqgr txh r ghflvru hvwhmd lqwhuhvvdgr qær qxp frqmxqwr glixvr frpr vroxêær pdv vlp qxpd
vroxêær öwlpd ghwhuplqðvwlfd/ ghyh0vh ghwhuplqdu d �vroxêær pd{lpl}dqwh�/ dwudyìv gd vroxêær
gr vhjxlqwh sureohpd +srvvlyhophqwh qær olqhdu,=

pd{% A f

�
plq� �� +{,

�
@ pd{% A f

�� h(+{,
� +8,

D ixqêær gh shuwlqíqfld ��+{, ghyh dvvxplu ydoru }hur txdqgr d l0ìvlpd uhvwulêær +lq0
foxvlyh d ixqêær remhwlyr, iru iruwhphqwh ylrodgd +rx vhmd/ txdqgr d l0ìvlpd uhvwulêær iru ylrodgd
doìp gh xp olplwh gh ylrodêær gh�qlgr d sulrul shor ghflvru, > ydoru 4 vh hvwlyhu frpsohwdphqwh
vdwlvihlwd +qr vhqwlgr ghwhuplqðvwlfr,> h fuhvfhu prqrwrqlfdphqwh gh 3 d 4 ghqwur gh xp lqwhu0
ydor �dfhlwäyho� gh ylrodêær gd uhvwulêær1 Dgplwh0vh/ hqwær/ txh r ghflvru vhmd fdsd} gh gh�qlu
xp lqwhuydor ^gl> gl. sl` gh ylrodêær/ dgplvvðyho sdud fdgd uhvwulêær +lqfoxvlyh ixqêær remhwlyr,1
]lpphupdqq ^4<<4/ s1584` vxjhuh d vhjxlqwh ixqêær gh shuwlqíqfld olqhdu sru sduwhv

��+{, @

;AAA?
AAA=

3 vh E�{ A g� . s�
4� E�{� g�

s� vh g� ? E�{ 9 g� . s�
4 vh E�{ 9 g�

l @ 4> 5> ===>p. 41 +9,

D vroxêær gr surjudpd olqhdu glixvr +6, hqwær srgh vhu rewlgd dwudyìv gh xp sureohpd
gh surjudpdêær olqhdu foävvlfd1 Lqwurgx}lqgr xpd yduläyho txh fruuhvsrqgh ã htxdêær +7, whp0vh

pd{ } @ �
v=d �s� .E�{ 9 g� . s�/ l @ 4> 5> ===>p. 4

{ A 3
+:,

Vh +�W> {W, ì d vroxêær öwlpd/ hqwær {W ì d vroxêær pd{lpl}dqwh gh +8, gr prghor olqhdu glixvr
+5, dvvxplqgr dv ixqêøhv gh shuwlqíqfld gh�qlgdv hp +9,1

Hvwh hqirtxh ì frpsxwdflrqdophqwh pxlwr vlpsohv xpd yh} txh d vroxêær ì rewlgd
uhvroyhqgr xp sureohpd olqhdu foävvlfr frp xpd yduläyho d pdlv txh r sureohpd ghwhuplqðvwlfr
h{suhvvr hp +4,1 R prghor olqhdu glixvr uhvxowdqwh qær hpsuhjd txdqwlgdghv glixvdv h qær
rihuhfh pxlwr pdlv lqirupdêær txh xpd dqäolvh gh vhqvlelolgdgh vreuh r yhwru gr odgr gluhlwr
gh +4, gr prghor olqhdu ghwhuplqðvwlfr h vxd pdlru ydqwdjhp vreuh hvwh ì r idwr gr ghflvru qær
vhu iruêdgr d irupxodu suhflvdphqwh r vhx yhwru gh uhvwulêøhv/ pdv vrphqwh gh�ql0or hp whuprv
glixvrv dwudyìv gd �{dêær grv qðyhlv gh ylrodêær gdv uhvwulêøhv h gd ixqêær remhwlyr1

D1515 R Prghor Qær Vlpìwulfr gh Fduovvrq h Nrukrqhq
Vhmd r sureohpd ghwhuplqðvwlfr gh surjudpdêær olqhdu irupxodgr hp +4, vxsrqgr txh

h{lvwh lqfhuwh}d hp uhodêær dv txdqwlgdghv grv sduåphwurv D/ e h f1 Vxsrqkdprv txh r gh0
flvru vhmd fdsd} gh hvshfl�fdu olplwhv lqihulru +D> e> f, h vxshulru +D> e> f, sdud fdgd sduåphwur1
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Fduovvrq h Nrukrqhq ^4<;9/ s157` vxjhuhp txh rv olplwhv lqihulruhv uhsuhvhqwhp ydoruhv �olyuhv
gh ulvfr� qr vhqwlgr gh srghuhp vhu lpsohphqwdgrv frp fhuwh}d1 Rv olplwhv vxshulruhv vær
ydoruhv0iurqwhlud doìp grv txdlv qær kä srvvlelolgdgh gh lpsohphqwdêær +�ydoruhv lpsrvvðyhlv�/
qrv whuprv gh Fduovvrq h Nrukrqhq ^4<;9/ s157`,1 Hvvh hqirtxh edvhld0vh qd klsöwhvh gh txh
txdqgr D/ e h f pryhp0vh gr olplwh �olyuh gh ulvfr� sdud r �lpsrvvðyho�/ d vroxêær pryh0vh gh
xpd vlwxdêær frp dowr judx gh lpsohphqwdelolgdgh +vhjxud, sdud xpd vroxêær frp edl{r judx
gh lpsohphqwdelolgdgh +vroxêær rwlplvwd,1

Frp hvvd fdudfwhul}dêær/ D/ e h f vær frqmxqwrv glixvrv h vxdv glvwulexlêøhv gh srvvl0
elolgdgh ghyhp dvvxplu ydoru 4 qrv olplwhv lqihulruhv +olyuhv gh ulvfr, h 3 qrv olplwhv vxshulruhv
+lpsrvvðyhlv,/ ghfuhvfhqgr prqrwrqlfdphqwh gh 4 d 3 txdqgr D/ e h f pryhp0vh gr olplwh �olyuh
gh ulvfr� sdud r �lpsrvvðyho1 Vhmdp �@�� / �K� h �S� / l @ 4> 5=> ===>p h m @ 4> 5> ===> q dv ixqêøhv
gh shuwlqíqfld dvvrfldgdv drv hohphqwrv gh D/ e h f1 Dsolfdqgr uhvxowdgrv gd äojheud glixvd
+htxdêær +7,, srgh0vh dydoldu d suhflvær gd vroxêær öwlpd1 D ixqêær gh shuwlqíqfld txh uh hwh
d suhflvær gd vroxêær öwlpd ì

� h( @ plq�
q
�@�� > �K� > �S�

r
1 l @ 4> 5=> ===>p> m @ 4> 5> ===> q +;,

Hvvh ì r prghor gh ghflvær gh Ehoopdq h ]dghk h vxd lqwhusuhwdêær ì txh d suhflvær gd
vroxêær öwlpd ì ljxdo d suhflvær gr sduåphwur gh pdlru �ulvfr�1 Vhjxqgr Fduovvrq h Nrukrqhq
^4<;9/ s158` r phokru ydoru sdud d ixqêær remhwlyr +gr sso +4,,/ sdud xp ydoru �{r gh � h(/ ì
dofdqêdgr txdqgr

� h( @ �@�� @ �K� @ �S� / l @ 4> 5=> ===>p> m @ 4> 5> ===> q +<,

srlv r prghor whqgh d xwlol}du rv ydoruhv gh pdlru ulvfr grv sduåphwurv1 Vhjxqgr rv shvtxlvdgruhv/
srgh0vh hqwær d�updu txh cr phokru ydoru gd ixqêær remhwlyr/ d xp qðyho �{r gh suhflvær/ srgh
vhu rewlgr xvdqgr0vh wrgrv rv sduåphwurv d xp phvpr qðyho gh suhflvær*1 Ghylgr ã h{lvwíqfld
gdv irojdv qdv uhvwulêøhv qær dwlydv qd vroxêær öwlpd/ xp qðyho phqru gh suhflvær srghuä vhu
xwlol}dgr hp dojxqv frpsrqhqwhv gr yhwru gh uhvwulêøhv +r yhwru e,1 Hvwd dowhudêær/ vhjxqgr
Fduovvrq h Nrukrqhq ^4<;9/ s158` qær dihwdp d vroxêær öwlpd gd ixqêær remhwlyr1

Gdgr r sduåphwur s/ vhmd d glvwulexlêær gh srvvlelolgdgh

�R @

;AAA?
AAA=

3 vh s A �s
s� �s
s� � �s vh s� 9 s 9 �s
4 vh s 9 s�

/ +43,

hqwær

s @ �R
�s� � �s�. �s1 +44,
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Vh drv sduåphwurv D/ e h f vær dvvrfldgdv glvwulexlêøhv gh srvvlelolgdgh vhphokdqwhv ã
h{suhvvd hp +43,/ hqwær r surjudpd olqhdu +4, srghuä vhu uhvfulwr frpr=

pd{ } @ ^�f. �+f� � �f,`A {
v=d ^�d. �+d� � �d,`{ 9 �e. �+e���e,{ A 3

1 +45,

D vroxêær öwlpd gr sureohpd gh surjudpdêær qær olqhdu +45, ì dofdqêdgd txdqgr � @ 31 Hvvd
vroxêær hvwä dvvrfldgd ã vlwxdêær �lpsrvvðyho� h/ lvrodgdphqwh/ qær dsuhvhqwd lqwhuhvvh1 Hvvh
srqwr phuhfh xpd revhuydêær uhodwlyd ã irupd gdv ixqêøhv gh shuwlqíqfld1 Vh wrgdv dv ixqêøhv
gh shuwlqíqfld xwlol}dgdv wíp d phvpd irupd +phvpr txh qær vhmdp olqhduhv,/ d surjudpdêær
olqhdu sdudpìwulfd srgh vhu xwlol}dgd1 Fdvr dv ixqêøhv gh shuwlqíqfld grv glyhuvrv sduåphwurv
whqkdp irupdv glvwlqwdv Fduovvrq h Nrukrqhq ^4<;9/ s159` vxjhuhp d �{dêær gh glihuhqwhv ydoruhv
sdud � +� @ 3> 3=4> 3=5> ===> 4=3/ sru h{hpsor,/ h ghyh0vh uhvroyhu xpd vìulh gh sureohpdv olqhduhv
dvvrfldgrv d hvwhv ydoruhv1 R frqmxqwr gh vroxêøhv öwlpdv dvvrfldgr d hvvd vìulh gh sureohpdv
srghuä vhu uhsuhvhqwdgr hp ixqêær grv judxv gh shuwlqíqfld xwlol}dgrv/ shuplwlqgr lqfoxvlyh xpd
dqäolvh juä�fd gd hyroxêær gr ydoru öwlpr1



Dsíqglfh E

Wdehodv gh Gdgrv

Lqvxpr [� Lqvxpr [2
Surgxwru 4 +463;4> 49685> 4:<;:, +53> 59> 5;,
Surgxwru 5 +5:3<6> 66;9:> 6:586, +57> 63> 66,
Surgxwru 6 +55865> 5;498> 63<;4, +73> 84> 89,
Surgxwru 7 +653:<> 733<<> 7743;, +95> :;> ;8,
Surgxwru 8 +5<37;> 69644> 6<<75, +88> 9<> :8,
Surgxwru 9 +73984> 83;47> 88;<8, +7;> 94> 9:,
Surgxwru : +84336> 899:3> 9;337, +439> 44;> 474,
Surgxwru ; +:9377> ;77<7> 4346<5, +43;> 453> 477,
Surgxwru < +7;:7;> 87498> 97<<;, +435> 447> 469,
Surgxwru 43 +44663;> 458;<;> 4843::, +54:> 575> 5<3,
Surgxwru 44 +4366<:> 447;;9> 46:;96, +464> 535> 575,

Wdehod E14= Lqvxprv glixvrv1 +Irqwh= Xhgd/ Ndplpxud/ ^4<<9/ s15`,

Surgxwr \� Surgxwr \2
Surgxwru 4 +;758> 43865> 448;8, +777;> 8894> 944:,
Surgxwru 5 +584:7> 6479;> 67947, +477;7> 4;439> 4<<49,
Surgxwru 6 +766;:> 87567> 8<96:, +464<;> 497<;> 4;47:,
Surgxwru 7 +9:;5<> ;7:;:> <5698, +5797;> 63;43> 66;<4,
Surgxwru 8 +939<9> :8;:3> ;678:, +78;56> 8:5:<> 96339,
Surgxwru 9 +9:49:> ;6<8<> <5687, +5;569> 685<8> 6;;57,
Surgxwru : +4869;:> 4:3:97> 537<49, +<59:3> 435<9:> 456893,
Surgxwru ; +4:4;:5> 4<3<9<> 55<495, +;3793> ;<734> 43:5;4,
Surgxwru < +45<7;9> 476;:7> 4:597;, +8<856> 9946:> :<697,
Surgxwru 43 +5:7<9:> 63884<> 699955, +;;479> <:<74> 44:85<,
Surgxwru 44 +69;99:> 73<963> 7<4889, +4:537<> 4<4499> 55<6<<,

Wdehod E15= Surgxwrv glixvrv1 +Irqwh= Xhgd/ Ndplpxud/ ^4<<9/ s16`,
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Lqvxpr [ Surgxwr \
Surgxwru 4 4 5
Surgxwru 5 5> < 6
Surgxwru 6 6 7
Surgxwru 7 6 :
Surgxwru 8 8 ;

Wdehod E16= Lqvxprv h surgxwrv +Dsolfdêær L gd phglgd IGKj,1

Lqvxpr [� Lqvxpr [2 Surgxwr \
Surgxwru 4 4 5 4
Surgxwru 5 4> : 4 6> 8
Surgxwru 6 5 7 ;> 4
Surgxwru 7 7> 7 5 ;> 8
Surgxwru 8 8> 4 9 <
Surgxwru 9 5 6 9
Surgxwru : 5 7 9
Surgxwru ; 7 7 7

Wdehod E17= Lqvxprv h surgxwrv +Dsolfdêær LL gd phglgd IGKj,1



Dsíqglfh F

Olvwd gh Vðperorv Pdlv Xvdgrv

F+|, frqmxqwr grv yhwruhv frqvxpr txh surgx}hp shor phqrv r yhwru surgxêær |
FF+|, frqmxqwr frqvxpr vxsrqgr uhwruqrv frqvwdqwhv gh hvfdod
FQ+|, frqmxqwr frqvxpr vxsrqgr uhwruqrv qær fuhvfhqwhv gh hvfdod
FY+|, frqmxqwr frqvxpr vxsrqgr uhwruqrv yduläyhlv gh hvfdod
FYI+|, frqmxqwr frqvxpr vxsrqgr uhwruqrv yduläyhlv gh hvfdod
S+{, frqmxqwr grv yhwruhv surgxêær srvvðyhlv gh vhuhp jhudgrv d sduwlu gr frqvxpr gh {
SF+{, frqmxqwr surgxêær vxsrqgr uhwruqrv frqvwdqwhv gh hvfdod
SQ+{, frqmxqwr surgxêær vxsrqgr uhwruqrv qær fuhvfhqwhv gh hvfdod
SY+{, frqmxqwr surgxêær vxsrqgr uhwruqrv yduläyhlv gh hvfdod
JU frohêær gh wrgrv rv yhwruhv frqvxpr0surgxêær yläyhlv
JUF frohêær grv sodqrv gh surgxêær yläyhlv vxsrqgr uhwruqrv

frqvwdqwhv gh hvfdod
JUQ frohêær grv sodqrv gh surgxêær yläyhlv vxsrqgr uhwruqrv qær

fuhvfhqwhv gh hvfdod
JUY frohêær grv sodqrv gh surgxêær yläyhlv vxsrqgr uhwruqrv

yduläyhlv gh hvfdod
WSEFF frohêær grv sodqrv gh surgxêær yläyhlv jhudgrv shod phglgd udgldo

gd h�flíqfld wìfqlfd vxsrqgr uhwruqrv yduläyhlv gh hvfdod +phglgd udgldo gh EFF,
WSIGK frohêær grv sodqrv gh surgxêær yläyhlv jhudgd shod phglgd

iuhh glvsrvdo kxoo0IGK
WS>IGKg frohêær grv sodqrv gh surgxêær yläyhlv jhudgd shod phglgd

iuhh glvsrvdo kxoo glixvd0IGKg frp judx gh uhdolvpr ljxdo d �
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HIF�U? h�flíqfld wìfqlfd udgldo rulhqwdêær frqvxpr vxsrqgr uhwruqrv frqvwdqwhv gh hvfdod
HIF�U? h�f1 wìfqlfd udgldo rulhqwdêær frqvxpr vxsrqgr uhwruqrv qær fuhvfhqwhv gh hvfdod
HIFT U? h�flíqfld wìfqlfd udgldo rulhqwdêær frqvxpr vxsrqgr uhwruqrv yduläyhlv gh hvfdod
HIF���| h�flíqfld wìfqlfd udgldo rulhqwdêær surgxêær vxsrqgr uhwruqrv frqvwdqwhv gh hvfdod
HIF���| h�f1 wìfqlfd udgldo rulhqwdêær frqvxpr vxsrqgr uhwruqrv qær fuhvfhqwhv gh hvfdod
HIFT ��| h�flíqfld wìfqlfd udgldo rulhqwdêær frqvxpr vxsrqgr uhwruqrv yduläyhlv gh hvfdod
HIF�U?@ h�f1 wìfqlfd qær udgldo rulhqwdêær frqvxpr vxsrqgr uhwruqrv frqvwdqwhv gh hvfdod
F>
IGKg+|, d frqmxqwr frqvxpr jhudgr shod phglgd IGKg frp judx gh uhdolvpr ljxdo d �

S>IGKg+{, d frqmxqwr surgxêær jhudgr shod phglgd IGKg frp judx gh uhdolvpr ljxdo d �
� D � E vljql�fd txh D frlqflgh frp E
� D � E vljql�fd txh D ì xp vxefrqmxqwr gh E
@ Vhmd [ @ +{�> ===> {?, h \ @ +|�> ===> |?,1 [ @ \ vh h vrphqwh vh {? A |?

rx {? @ |?>;q 5 i4> 5> ===> qj
A [ A \ vh h vrphqwh vh [ @ \ h [ 9@ \
A [ A \ vh h vrphqwh vh {? A |?>;q 5 i4> 5> ===> qj
2 yhuvær ix}l�fdgd gh 9 h srvvxl d lqwhusuhwdêær gh �hvvhqfldophqwh phqru rx ljxdo�
* yhuvær ix}l�fdgd gh A h whp dlqwhusuhwdêær gh �hvvhqfldophqwh pdlru rx ljxdo�
v=d vxmhlwr d
�D txdqwlgdgh glixvd


