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4 P�hwkrghv qxp�hultxhv hq �qdqfh 4
414 Ohv surfhvvxv vwrfkdvwltxhv = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 4

41414 Ohv surfhvvxv gh Srlvvrq = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 4
41415 Ohv surfhvvxv gh gl�xvlrq dyhf vdxw = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 7

415 Ydorulvdwlrq ghv dfwliv frqwlqjhqwv = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ;
41514 P�hwkrgh gh Prqwh Fduor srxu od ydorulvdwlrq g*xqh rswlrq Orrn0Edfn = = = = = = = = = = = = = ;
41515 Xq h{hpsoh g*dff�ho�hudwhxu gh Prqwh Fduor = = = = = = = = = = = = = = = = = = = = = = = = = = = = 45
41516 Dssur{lpdwlrq sdu xqh fkda�qh gh Pdunry glvfu�hwh = = = = = = = = = = = = = = = = = = = = = = = = 4:

416 Prg�hoh gh vwuxfwxuh sdu whuph �d xq vhxo idfwhxu = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 54
41614 Od p�hwkrgh ghv gl��huhqfhv �qlhv = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 54
41615 Ohv gl��huhqwv dojrulwkphv gh u�hvroxwlrq = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 55
41616 Surjudppdwlrq h�fdfh ghv dojrulwkphv = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 57

417 U�hvroxwlrq g*xq sureo�hph qxp�hultxh iu�htxhqw hq �qdqfh = = = = = = = = = = = = = = = = = = = = = = = = = 67
418 Fdofxo gh od yrodwlolw�h lpsolflwh g*xqh rswlrq g*dfkdw vxu Ixwxuh = = = = = = = = = = = = = = = = = = = = = 6:

5 Prg�holvdwlrq ghv v�hulhv whpsruhoohv dssoltx�hhv �d od �qdqfh 73
514 Qrwh vxu ohv surf�hgxuhv gh WVP = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 74
515 Txhotxhv h{hpsohv = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 77

51514 Prg�hohv hvsdfh �hwdw hw Ilowuh gh Ndopdq = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 77
51515 Dqdo|vh gdqv oh grpdlqh ghv iu�htxhqfhv = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 7;
51516 Ohv gl��huhqwhv p�hwkrghv g*hvwlpdwlrq = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 86
51517 V|vw�hphv dssur{lpdwlyhphqw olq�hdluhv = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 8:
51518 H{srvdqw gh Kxuvw hw udflqh iudfwlrqqdluh = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 94
51519 U�h0�hfkdqwloorqqdjh hw vlpxodwlrq = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 97

516 Olvwh ghv surf�hgxuhv gh WVP = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 9;
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6 Jhvwlrq gh sruwhihxlooh :4
614 Iurqwl�huh gh Pdunrzlw} = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = :4
615 Sulvh hq frpswh gh su�hi�huhqfhv doorfdwlyhv = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = :8
616 Whpsv gh fdofxo = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = :;
617 Frqvwuxfwlrq ghv lqirupdwlrqv vxu ohv uhqghphqwv ghv dfwliv = = = = = = = = = = = = = = = = = = = = = = = :<

7 Xqh surf�hgxuh gh el0vhfwlrq yhfwrulv�hh ;3

8 Ydorulvdwlrq ghv rswlrqv ;5
814 Od p�hwkrgh gh o*dssur{lpdwlrq txdgudwltxh gh �BiNAj��ajt� hw b�B,j+ ^4<;:` = = = = = = = = = = ;5
815 Ohv prg�hohv �d vdxw gh ydorulvdwlrq ghv rswlrqv gh fkdqjh = = = = = = = = = = = = = = = = = = = = = = = = = <3

81514 Oh prg�hoh �d vdxw sxu gh �NijAt5|j�A hw $NN,j+ ^4<;:` = = = = = = = = = = = = = = = = = = = = <3
81515 Oh prg�hoh gh Phuwrq ^4<:9` = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = <4

9 Ohfwxuh gh o*lqirupdwlrq vxu ohv pdufk�hv g�huly�hv <7
914 Ohv rswlrqv vxu ixwxuh = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = <7

91414 Yrodwlolw�h lpsolflwh ghv rswlrqv dp�hulfdlqhv = = = = = = = = = = = = = = = = = = = = = = = = = = = = <8
91415 Od sulph gh Vnhzqhvv = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = <<
91416 Hvwlpdwlrq gh od phvxuh gh suredelolw�h qhxwuh dx ulvtxh = = = = = = = = = = = = = = = = = = = = = 434

915 Ohv rswlrqv gh fkdqjh = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 43:
91514 Hvwlpdwlrq ghv suredelolw�hv gh u�hdoljqhphqw = = = = = = = = = = = = = = = = = = = = = = = = = = = = 43:
91515 Hvwlpdwlrq gh od phvxuh gh suredelolw�h qhxwuh dx ulvtxh = = = = = = = = = = = = = = = = = = = = = 446

: Frqvwuxfwlrq g*xqh frxueh ghv wdx{ 455
:14 Surf�hgxuh gh ohfwxuh ghv fdudfw�hulvwltxhv g*xqh reoljdwlrq = = = = = = = = = = = = = = = = = = = = = = = = 456
:15 Oh prg�hoh gh �j,tNA hw 7�j}j, ^4<;:` = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 459
:16 Oh sulvh hq frpswh gh srlgv hqgrj�hqhv = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 465
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; Hvwlpdwlrq ghv sdudp�hwuhv g*xq surfhvvxv gh gl�xvlrq 466
;14 Hvwlpdwlrq ghv sdudp�hwuhv g*xq prxyhphqw eurzqlhq j�hrp�hwultxh = = = = = = = = = = = = = = = = = = = 466

;1414 Hvwlpdwlrq PO = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 466
;1415 Hvwlpdwlrq JPP = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 467

;15 Hvwlpdwlrq ghv sdudp�hwuhv g*xq surfhvvxv g*Ruqvwhlq0Xkohqehfn = = = = = = = = = = = = = = = = = = = = 468
;1514 Hvwlpdwlrq PO = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 468
;1515 Hvwlpdwlrq JPP = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 469

;16 Hvwlpdwlrq ghv sdudp�hwuhv g*xqh �htxdwlrq gl��huhqwlhooh vwrfkdvwltxh = = = = = = = = = = = = = = = = = = 46:
;1614 Hvwlpdwlrq PO qdlyh = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 46:
;1615 Hvwlpdwlrq JPP qd��yh = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 474
;1616 Hvwlpdwlrq sdu Lqi�huhqfh Lqgluhfwh = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 475

< Jhvwlrq gh jurvvhv edvhv gh grqqhhv 47:
<14 Od frqvwuxfwlrq g*xqh edvh gh grqq�hhv JDXVV �d sduwlu g*xq �fklhu DVFLL = o*h{hpsoh gh od edvh

KIGI<6 g*Rovhq ) Dvvrfldwhv = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 47:
<15 Od jhvwlrq g*xqh edvh gh grqq�hhv = o*h{hpsoh gh od edvh KPG gh od Vrfl�hw�h gh Erxuvh Iudq�fdlvh = = 483
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Ohv p�hwkrghv qxp�hultxhv vrqw ghyhqxhv hvvhqwlhoohv hq �qdqfh1 Hoohv shxyhqw sduda�wuh gl�flohv �d phwwuh hq �xyuh1
Sduirlv/ o*h�fdflw�h ghv dojrulwkphv hpsor|�hv hvw sulprugldoh1 Oh �qdqflhu hvw doruv frqiurqw�h dx fkrl{ g*xq odqjdjh
gh surjudppdwlrq1 Fhoxl gh JDXVV/ txl hvw xq odqjdjh lqwhusu�hw�h/ q*hvw sdv iruf�hphqw rswlpdo1 Fhuwdlqv sureo�hphv
vrqw sdu h{hpsoh soxv h�fdfhphqw u�hvroxv hq Iruwudq rx hq F1 JDXVV hvw q�hdqprlqv vx�vdqw srxu gh qrpeuhx{
sureo�hphv41 Gdqv oh fdv g*�hoderudwlrq gh surjudpphv frpsoh{hv/ lo vh u�hy�hoh ahwuh xq rxwlo frpso�hphqwdluh1 Od
skdvh g*�hoderudwlrq hvw vrxyhqw xqh skdvh g*h{s�hulphqwdwlrq1 Ohv srlqwv gh g�hsduw hw g*duuly�hh gx sureo�hph vrqw
sduidlwhphqw frqqxv/ pdlv oh fkhplq txh qrxv ghyrqv hpsor|hu o*hvw ehdxfrxs prlqv1 JDXVV shxw doruv ahwuh wu�hv
xwloh srxu qrxv dlghu �d wurxyhu soxv idflohphqw +hw vxuwrxw soxv udslghphqw, fh fkhplq/ fdu lo shuphw gh vlpsol�hu
ohv rs�hudwlrqv gh surjudppdwlrq1

Fhwwh idflolw�h gh surjudppdwlrq hw od vlpsolflw�h gx odqjdjh h{soltxhqw oh vxff�hv gh JDXVV dxsu�hv ghv xqlyhu0
vlwdluhv1 Vrq hpsorl gdqv ohv frxuv txl irqw dssho �d ghv whfkqltxhv qxp�hultxhv dp�holruh od txdolw�h s�hgdjrjltxh ghv
hqvhljqhphqwv1 D o*ruljlqh/ qrxv dyrqv �hoderu�h WVP gdqv fhw hvsulw1 Gh pahph/ od soxsduw ghv surf�hgxuhv gh od
sduwlh _P�hwkrghv qxp�hultxhv hq �qdqfh% rqw �hw�h g�hyhorss�hhv srxu looxvwuhu oh frxuv Ilqdqfh Vwrfkdvwltxh = Dssol0
fdwlrq �d od ydorulvdwlrq ghv dfwliv frqwlqjhqwv hq pda�wulvh g*�Hfrqrp�hwulh hw hq 5�hph dqq�hh gh Pdjlvw�huh g*�Hfrqrplh
hw Ilqdqfh Lqwhuqdwlrqdohv �d o*Xqlyhuvlw�h Prqwhvtxlhx0Erughdx{ LY1
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41414 Ohv surfhvvxv gh Srlvvrq

Ohv surfhvvxv gh Srlvvrq shuphwwhqw g*�hwxglhu ghv sk�hqrp�hqhv glvfuhwv1 Lov vrqw dfwxhoohphqw xwlolv�hv sdu ohv
�qdqflhuv srxu od prg�holvdwlrq ghv dfwliv �qdqflhuv +hw od sulvh hq frpswh gh vdxwv, hw o*h{wudfwlrq g*lqirupdwlrq
vxu ohv pdufk�hv g*rswlrq1 Dydqw g*derughu ohv surfhvvxv gh gl�xvlrq dyhf vdxw/ lo hvw lqw�huhvvdqw gh phwwuh hq
�hylghqfh fhuwdlqhv sursul�hw�hv g*xq surfhvvxv gh Srlvvrq1 Lo h{lvwh soxvlhxuv g�h�qlwlrqv5 srxu oh fdudfw�hulvhu1 Qrxv
glurqv txh Qw hvw xq surfhvvxv gh Srlvvrq g*lqwhqvlw�h � vl od yduldeoh do�hdwrluh Qw.4 �Qw vxlw xqh orl gh Srlvvrq gh
sdudp�hwuh �1 Vl qrxv qh glvsrvrqv sdv g*xq j�hq�hudwhxu gh qrpeuhv do�hdwrluhv srxu od orl gh Srlvvrq/ qrxv srxyrqv
frqvlg�huhu xqh dssur{lpdwlrq sdu od orl xqliruph srxu vlpxohu xq surfhvvxv gh Srlvvrq1 Od surf�hgxuh Srlvvrq

lpso�hphqwh fhwwh p�hwkrgh1

�L�ttL?

Remhw
Vlpxodwlrq gh N surfhvvxv gh Srlvvrq iQw> w3 � w � Wj g*lqwhqvlw�h �1
V|qwd{h
iwl/Qj @ Srlvvrq+odpegd/w3/W/O/N,>

Hqwu�hhv
odpegd vfdodluh/ sdudp�hwuh �1
w3 vfdodluh/ w31
W vfdodluh/ W 1
O vfdodluh/ qrpeuh gh srlqwv gh glvfu�hwlvdwlrq gh o*lqwhuydooh gh whpsv ^w3> W `1
N vfdodluh/ qrpeuh gh vlpxodwlrqv1

Vruwlhv
wl yhfwhxu +O.4,� 4/ whpsv wl1
Q pdwulfh +O. 4,�N/ surfhvvxv gh srlvvrq Qwl vlpxo�hv1

Uhpdutxh
Oh l0l�hph surfhvvxv vlpxo�h fruuhvsrqg dx yhfwhxu Q^1/l`1

Yrlfl oh frgh gh od surf�hgxuh Srlvvrq =
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surf +5, @ Srlvvrq+odpegd/w3/W/O/N,>

orfdo k/wl/x/Q>

k @ +W0w3,2O>

wl @ vhtd+w3/k/O.4,>

x @ uqgx+O/N,>

x @ x 1? +odpegd-k,>

x @ }hurv+4/N,�x>

Q @ fxpvxpf+x,>

uhws+wl/Q,>

hqgs>

Gdqv o*h{hpsoh vxlydqw/ qrxv vlpxorqv ghx{ surfhvvxv gh Srlvvrq Q
+4,
w hw Q

+5,
w g*lqwhqvlw�h uhvshfwlyh �4 @ 8

hw �5 @ 51 Oh judskltxh 4 uhsu�hvhqwh ohv ghx{ wudmhfwrluhv1 Qrxv looxvwurqv hqvxlwh ohv ghx{ sursul�hw�hv vxlydqwhv =
Pw @ Qw � �w hw Yw @P5

w � �w vrqw ghv pduwlqjdohv +judskltxhv 5 hw 6,1

qhz>

oleudu| sjudsk>

&lqfoxgh srlvvrq1vuf>

uqgvhhg 456>

O @ 4333>

w3 @ 3>

WW @ 43>

odpegd @ 8>

~w/Q� @ Srlvvrq+odpegd/w3/WW/O/4,>

~w/Q5� @ Srlvvrq+5/w3/WW/O/4,>
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judskvhw>

irqwv+%vlpsoh{ vlpjupd%,>

bsgdwh @ %%>

bsozlgwk @ 8> bsqxp @ 5>

wlwoh+%Vlpxodwlrq gh surfhvvxv gh Srlvvrq%_

%_Obb _535o_534 @ 8 b b _535o_534 @ 5%,>

{wlfv+w3/WW/4/3,>

|wlfv+3/83/43/3,>

{v @ w^4=O`>

{h @ w^5=O.4`>

|v @ Q^4=O`>

|h @ Q^4=O`>

h @ rqhv+O/4,>

s4 @ h�9-h�{v�|v�{h�|h�3-h�:-h�3-h>

|v @ Q5^4=O`>

|h @ Q5^4=O`>

s5 @ h�6-h�{v�|v�{h�|h�3-h�:-h�3-h>

bsolqh @ s4�s5>

{odeho+%w%,>

|odeho+%Q`w^+_535z_534,%,>

judsksuw+%0f@4 0fi@srlvv4d1hsv 0z@8%,>

gudz>

P @ Q 0 odpegd-w>

judskvhw>

irqwv+%vlpsoh{ vlpjupd%,>

bsgdwh @ %%>

bsozlgwk @ 8> bsqxp @ 5>

wlwoh+%Surfhvvxv gh Srlvvrq suhfhghqw g*lqwhqvlwh _535o _534@ 8%_

%_OP`w^ @ Q`w^ 0 _535o_534w hvw xqh pduwlqjdoh%,>

{wlfv+w3/WW/4/3,>

|wlfv+044/4/4/3,>

{v @ w^4=O`>

{h @ w^5=O.4`>

|v @ P^4=O`>

|h @ P^4=O`>

h @ rqhv+O/4,>

bsolqh @ h�9-h�{v�|v�{h�|h�3-h�:-h�3-h>

{odeho+%w%,>

|odeho+%P`w^+_535z_534,%,>

judsksuw+%0f@4 0fi@srlvv4e1hsv 0z@8%,>

gudz>

Y @ Pa5 0 odpegd-w>

judskvhw>

irqwv+%vlpsoh{ vlpjupd%,>

bsgdwh @ %%>

bsozlgwk @ 8> bsqxp @ 5>

wlwoh+%Surfhvvxv gh Srlvvrq suhfhghqw g*lqwhqvlwh _535o _534@ 8%_
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%_OY`w^ @ P`w^ 0 _535o_534w hvw xqh pduwlqjdoh%,>

{wlfv+w3/WW/4/3,>

|wlfv+073/;3/43/3,>

{v @ w^4=O`>

{h @ w^5=O.4`>

|v @ Y^4=O`>

|h @ Y^4=O`>

h @ rqhv+O/4,>

bsolqh @ h�9-h�{v�|v�{h�|h�3-h�:-h�3-h>

{odeho+%w%,>

|odeho+%Y`w^+_535z_534,%,>

judsksuw+%0f@4 0fi@srlvv4f1hsv 0z@8%,>

gudz>

41415 Ohv surfhvvxv gh gl�xvlrq dyhf vdxw

Frqvlg�hurqv oh surfhvvxv [ +w, g�h�ql sdu�
g[w @ � +w>[w, gw. � +w>[w, gZw . � +w>[w, gQw

[ +w3, @ {3
+4,

dyhf Zw xq surfhvvxv gh Zlhqhu vwdqgdug hw Qw xq surfhvvxv gh Srlvvrq g*lqwhqvlw�h � +w>[w,1 Oh surfhvvxv +4, hvw
dssho�h surfhvvxv gh gl�xvlrq dyhf vdxw1 Lo hvw dfwxhoohphqw gh soxv hq soxv xwlolv�h hq �qdqfh6/ fdu lo shuphw gh
ohyhu ohv k|srwk�hvhv jdxvvlhqqh hw gh frqwlqxlw�h1 Rxwuh od ydorulvdwlrq ghv dfwliv frqwlqjhqwv7/ od uhsu�hvhqwdwlrq +4,

�VL�h *it hiU�ihU�it 4i?�it T@h #@��_ 5� �B|jt EaL�h?@* Lu 6�?@?Ui d�bb�oc ��,+ ?� eDbS i| aL�h?@* Lu W?|ih?@|�L?@* �L?i) @?_
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hvw hpsor|�hh srxu h{wudluh o*lqirupdwlrq vxu ohv pdufk�hv g�huly�hv �d sduwlu ghv yrodwlolw�hv lpsolflwhv81 Srxu vlpxohu oh
surfhvvxv +4,/ qrxv ghyrqv frpelqhu xq dojrulwkph gh vlpxodwlrq g*xqh HGV9 hw xq dojrulwkph gh vlpxodwlrq g*xq
surfhvvxv gh Srlvvrq:1 Od surf�hgxuh Vdxw lpso�hphqwh o*dojrulwkph g*Hxohu0Pdux|dpd hw xwlolvh oh u�hvxowdw +61;3,
gh �ji|NA ^4<<3` +Frqwlqxrxv0Wlph Ilqdqfh/ Edvlo Eodfnzhoo/ Fdpeulgjh,1

5@�|

Remhw
Vlpxodwlrq gh surfhvvxv gh gl�xvlrq dyhf vdxw i[w> w3 � w � Wj1
V|qwd{h
iw/{w/gQj @ Vdxw+{3/)px/)vljpd/)ndssd/)odpegd/w3/WW/Q/Qv,>

Hqwu�hhv
{3 vfdodluh rx yhfwhxu Qv� 4/ ydohxu lqlwldoh {3 sulvh sdu oh surfhvvxv [ +w,1
)px srlqwhxu g*xqh surf�hgxuh txl fdofxoh od irqfwlrq � +w>[w,1
)vljpd srlqwhxu g*xqh surf�hgxuh txl fdofxoh od irqfwlrq � +w>[w,1
)ndssd srlqwhxu g*xqh surf�hgxuh txl fdofxoh od irqfwlrq � +w>[w,1
)odpegd srlqwhxu g*xqh surf�hgxuh txl fdofxoh od irqfwlrq � +w>[w,1
w3 vfdodluh/ w31
WW vfdodluh/ W 1
Q vfdodluh/ qrpeuh gh srlqwv gh glvfu�hwlvdwlrq gh o*lqwhuydooh ^w3> W `1
Qv Qrpeuh gh vlpxodwlrqv1

Vruwlhv
w yhfwhxu +Q . 4,� 4/ whpsv wl1
{w pdwulfh +Q . 4, �Qv/ surfhvvxv gh vdxw vlpxo�hv1
gQ pdwulfh +Q . 4,�Qv/ lqgltxh o*rffxuhqfh g*xq vdxw +ydohxu 4, rx vrq devhqfh

+3,1

D�NijAt5|j�Ac ,�+� i| ���� $NN,j+ d�bH.oc �T|�L?t L? 6Lhi�}? , U�@?}i @?_ , U�@?}i +@|i , TiU|@|�L?tc W�6 5|@g �@Tiht
S
l,NjajAc ��,� i| ,� �,B|jA d�bb2oc ��4ih�U@* 5L*�|�L? Lu 5|LU�@t|�U #�gihi?|�@* ,^�@|�L?tc 5Th�?}ih�Vih*@}c �i� vLh!

.
$j�iN+jc w� d�bHSoc �L?�N?�uLh4 +@?_L4 V@h�@|i Bi?ih@|�L?c 5Th�?}ih�Vih*@}c �i� vLh!
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Uhpdutxh
Oh l0l�hph surfhvvxv vlpxo�h fruuhvsrqg dx yhfwhxu {w^1/l`1 Od surf�hgxuh Vdxw h{sorlwh od yhfwrulvdwlrq gh
JDXVV1 Ohv surf�hgxuhv txl g�h�qlvvhqw ohv irqfwlrqv grlyhqw grqf xwlolvhu ohv rs�hudwhxuv �ho�hphqw sdu �ho�hphqw1

Yrlfl oh frgh gh od surf�hgxuh Vdxw =

surf +6, @ vdxw+{3/px/vljpd/ndssd/odpegd/w3/WW/Q/Qv,>

orfdo k/w/{w/x/gQ/l/{l/wl/gQb/odpegdb>

orfdo px=surf/vljpd=surf/ndssd=surf/odpegd=surf>

k @ +WW0w3,2Q>

w @ vhtd+w3/k/Q.4,>

{w @ }hurv+Q.4/Qv,>

{w^4/1` @ {31-rqhv+4/Qv,>

x @ uqgq+Q/Qv,-vtuw+k,>

gQ @ }hurv+Q.4/Qv,>

l @ 4>

gr xqwlo l A Q>

{l @ {w^l/1`> wl @ w^l`>

odpegdb @ odpegd+wl/{l,>

gQb @ uqgx+4/Qv, 1? +odpegdb-k,>

{w^4.l/1` @ {l . px+wl/{l,-k

. vljpd+wl/{l,1-x^l/1` . ndssd+wl/{l,1-gQb>

gQ^4.l/1` @ gQb>

l @ l . 4>

hqgr>

uhws+w/{w/gQ,>

hqgs>

Frqvlg�hurqv oh surfhvvxv vxlydqw�
g[w @ �[w gw. �[w gZw . �w gQw

[ +3, @ 5

dyhf �w �hjdo �d 41 � +w>[w, suhqg ohv ydohxuv 4 vl w � 8 hw 318 vl w A 81 Gdqv oh surjudpph vxlydqw/ qrxv vlpxorqv fh
surfhvvxv hw qrxv oh frpsdurqv �d fhoxl rewhqx vdqv vdxw +gdqv fh fdv/ lo vx�w gh srvhu � +w>[w, @ 3 rx � +w>[w, @ 3,1
Qrxv lqgltxrqv dxvvl ohv rffxuhqfhv gh vdxw vxu oh judskltxh 71

qhz>

oleudu| sjudsk>

&lqfoxgh vdxw1vuf>

{3 @ 5>

surf px+w/{,>

uhws+313335-{,>

hqgs>

surf vljpd+w/{,>

uhws+413<-{,>

hqgs>

surf ndssd+w/{,>

uhws+4,>

hqgs>

surf odpegd4+w/{,>

uhws+3,>
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Judskltxh 7

hqgs>

uqgvhhg 456>

~w/{4/gQ� @ vdxw+{3/)px/)vljpd/)ndssd/)odpegd4/3/43/433/4,>

surf odpegd5+w/{,>

li w ?@ 8>

uhws+4,>

hovh>

uhws+318,>

hqgli>

hqgs>

uqgvhhg 456>

~w/{5/gQ� @ vdxw+{3/)px/)vljpd/)ndssd/)odpegd5/3/43/433/4,>

{v5 @ lqgh{fdw+gQ^1/4`/4,>

judskvhw>

irqwv+%vlpsoh{ vlpjupd%,>

bsgdwh @ %%> bsqxp @ 5>

wlwoh+%Prxyhphqw Eurzqlhq Jhrphwultxh = %_

%g[`w^ @ _535p_534[`w^gw . _535v_534[`w^gZ`w^%_

%_OSurfhvvxv gh vdxw = %_

%g[`w^ @ _535p_534[`w^gw . _535v_534[`w^gZ`w^ ._535n_534`w^gQ`w^%,>

{v @ w^{v5`>

h @ rqhv+urzv+{v,/4,>

{h @ {v>

|v @ h-3>

|h @ h-433>

:



bsolqh @ h�9-h�{v�|v�{h�|h�3-h�:-h�3-h>

{v @ w^{v504`>

h @ rqhv+urzv+{v,/4,>

{h @ {v>

|v @ h-3>

|h @ h-433>

bsolqh @ bsolqh�+h�9-h�{v�|v�{h�|h�3-h�:-h�3-h,>

judsksuw+%0f@4 0fi@vdxw1hsv 0z@8%,>

{|+w/{4�{5,>

��2 V@*Lh�t@|�L? _it @U|�ut UL?|�?}i?|t

Gdqv oh fdv g*xq prg�hoh g*duelwudjh dyhf o*k|srwk�hvh g*xq pdufk�h frpsohw hw yldeoh/ od ydohxu g*xq dfwli frqwlqjhqw
hvw vroxwlrq g*xqh �htxdwlrq gl��huhqwlhooh sduwlhooh sduderoltxh g*ruguh 51 Od vroxwlrq gh fhwwh HGS q*hvw sdv wrxmrxuv
�hylghqwh1 Oh uhfrxuv �d ghv p�hwkrghv qxp�hultxhv hvw vrxyhqw q�hfhvvdluh1 Wurlv p�hwkrghv vrqw sulqflsdohphqw
xwlolv�hhv = o*dssur{lpdwlrq sdu ohv gl��huhqfhv �qlhv hw ohv �0vfk�hpdv/ od vlpxodwlrq gh od uhsu�hvhqwdwlrq gh Ih|qpdq0
Ndf hw o*dssur{lpdwlrq sdu xqh fkda�qh gh Pdunry1 Od p�hwkrgh ghv gl��huhqfhv �qlhv hvw su�hvhqw�hh gdqv od vhfwlrq
vxlydqwh1

41514 P�hwkrgh gh Prqwh Fduor srxu od ydorulvdwlrq g*xqh rswlrq Orrn0Edfn

Vxssrvrqv txh ohv k|srwk�hvhv gx prg�hoh gh Eodfn hw Vfkrohv vrlhqw y�hul��hhv1 Hq sduwlfxolhu/ oh sul{ gx vrxv0mdfhqw
Vw vxlw xq surfhvvxv gh gl�xvlrq grqq�h sdu o*HGV vxlydqwh =�

gVw @ �Vw gw. �Vw gZw

Vw3 @ V3

Fhw dfwli glvwulexh xq uhyhqx frqwlqx �hjdo �d gVw1 Vrlw xqh rswlrq vxu fhw dfwli1 Qrxv qrwrqv J +VW , oh Sd| R� gh
o*rswlrq g*�hfk�hdqfh W 1 Doruv od ydohxu Y gh o*rswlrq hvw grqq�hh sdu oh wk�hru�hph gh uhsu�hvhqwdwlrq gh Ih|qdp0Ndf

Y @ H3 ^h{s +�u� ,J +VW ,mIw3 ` +5,

dyhf u oh wdx{ g*lqw�huahw hw � od pdwxulw�h gh o*rswlrq/ f*hvw0�d0gluh W � w31 H
3 uhsu�hvhqwh o*hvs�hudqfh pdwk�hpdwltxh

vrxv od suredelolw�h qhxwuh dx ulvtxh1 Oh surfhvvxv fruulj�h gx ulvtxh hvw grqq�h sdu oh wk�hru�hph gh Jluvdqry1 Qrxv
rewhqrqv �

gVw @ +u �g,Vw gw . �Vw gZ
3
w

Vw3 @ V3

Qrxv srxyrqv xwlolvhu od p�hwkrgh gh Prqwh Fduor srxu rewhqlu od ydohxu gh Y 1 Vrlw jl xqh ydohxu vlpxo�hh gh J +VW ,/
doruv qrxv dyrqv g*dsu�hv od orl ghv judqgv qrpeuhv

olp
q$4

h{s +�u� ,
#
4

q

q[
l@4

jl

$
@ Y

Srxu xqh rswlrq orrn0edfn/ od ydohxu gx Sd|0R� hvw

J +VW , @ V +W ,� plq
w3�w�W

V +w,

gdqv oh fdv g*xqh rswlrq g*dfkdw/ hw
J +VW , @ pd{

w3�w�W
V +w,� V +W ,

gdqv oh fdv g*xqh rswlrq gh yhqwh1 Qrxv srxyrqv dxvvl xwlolvhu od surf�hgxuh pf oer srxu ohv rswlrqv vxu Ixwxuhv;

hw ohv rswlrqv gh fkdqjhv<1

H5L�| 8| *@ �@*i�h _<�? u�|�hi� w@ _)?@4�^�i ULhh�}�ii _� h�t^�i it| @*Lht _L??�ii T@hq
_8| ' j8| _`

�

|

8|3 ' 8f

W* t��| _L?U _i TLtih 7f ' 8f i| _ ' o�
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4U *ML

Remhw
Ydorulvdwlrq g*xqh rswlrq orrn0edfn sdu od p�hwkrgh gh Prqwh Fduor1

V|qwd{h
sulph @ pf oer+V/u/g/vljpd/wdx,>

Hqwu�hhv
V vfdodluh/ sul{ gx vrxv0mdfhqw V31
u vfdodluh/ wdx{ g*lqw�huahw frqwlqx u1
g vfdodluh/ wdx{ gh uhqghphqw frqwlqx g gx vrxv0mdfhqw1
vljpd vfdodluh/ yrodwlolw�h klvwrultxh �1
wdx vfdodluh/ pdwxulw�h � gh o*rswlrq1

Vruwlhv
sulph vfdodluh/ sulph gh o*rswlrq1

Yduldeohv joredohv
sulqw vfdodluh/ 4 srxu o*d�fkdjh �hfudq1
pf vlpxodwlrqv yhfwhxu 5� 41

pf vlpxodwlrqv^4` lqgltxh oh qrpeuh gh vlpxodwlrqv srxu fkdtxh u�hsolfdwlrq
+4333 sdu g�hidxw,1
pf vlpxodwlrqv^5` lqgltxh oh qrpeuh gh u�hsolfdwlrqv +4 sdu g�hidxw,1

pf qesrlqwv vfdodluh/ qrpeuh gh srlqwv gh glvfu�hwlvdwlrq +sdu g�hidxw/ 8 sdu mrxu,1
pf vdxyhjdugh fkda�qh gh fdudfw�huhv/ �fklhu gh vdxyhujdugh ghv sulphv vlpxo�hhv1
w|sh rswlrq fkda�qh gh fdudfw�huhv/ _fdoo% srxu xqh rswlrq g*dfkdw hw _sxw% srxu xqh rswlrq

gh yhqwh +g�hidxw @ _fdoo%,1

Yrlfl oh frgh gh od surf�hgxuh pf oer =

ghfoduh pdwul{ bsulqw @ 4>

ghfoduh pdwul{ bpfbvlpxodwlrqv @ ~4333/4�>

ghfoduh pdwul{ bpfbqesrlqwv @ 3>

ghfoduh pdwul{ bpfbvdxyhjdugh @ 3>

ghfoduh vwulqj bw|shbrswlrq B@ %fdoo%>

surf pfboer+V/u/g/vljpd/wdx,>

orfdo Qv/Qu/q/k/kvtuw/px/{/l/m/x>

orfdo vrpph/j/n/qebvlpxodwlrqv/sulph>

orfdo ik/yduqdphv/o/rogbfxuvru>

rogbfxuvru @ fvuw|sh+3,>

Qv @ bpfbvlpxodwlrqv^4`> 2- Qrpeuh gh vlpxodwlrqv srxu fkdtxh uhsolfdwlrq -2

Qu @ bpfbvlpxodwlrqv^5`> 2- Qrpeuh gh uhsolfdwlrqv -2

vrpph @ 3>

qebvlpxodwlrqv @ 3> 2- Qrpeuh gh vlpxodwlrqv wrwdohv -2

li bpfbqesrlqwv @@ 3>

Q @ wuxqf+wdx-698-8,>

hovh>

Q @ bpfbqesrlqwv> 2- Qrpeuh gh srlqwv gh glvfuhwlvdwlrq -2

hqgli>

k @ wdx2q> kvtuw @ vtuw+k,> 2- k = sdv gh glvfuhwlvdwlrq -2

px @ u0g>

li bsulqw @@ 4>

fov>

orfdwh 5/9> sulqw fkuv+54;�4<9-rqhv+4/:5,�4<4,>

o @ 4> gr xqwlo oA6>

orfdwh 5.o/9> sulqw fkuv+4:<�}hurv+4/:5,�4:<,>

<



o @ o.4>

hqgr>

orfdwh 9/9> sulqw fkuv+4<5�4<9-rqhv+4/:5,�54:,>

orfdwh 7/;>

li orzhu+bw|shbrswlrq, '@@ %sxw%>

sulqw %Ydorulvdwlrq g*xqh rswlrq gh yhqwh ORRN0EDFN 00 SXW 00 sdu%_

% Prqwh Fduor%>

hovh>

sulqw %Ydorulvdwlrq g*xqh rswlrq g*dfkdw ORRN0EDFN 00 FDOO 00 sdu%_

% Prqwh Fduor%>

hqgli>

orfdwh ;/53> sulqw fkuv+54;�4<9-rqhv+4/73,�4<4,>

o @ 4> gr xqwlo oA9>

orfdwh ;.o/53> sulqw fkuv+4:<�}hurv+4/73,�4:<,>

o @ o.4>

hqgr>

orfdwh 47/53> sulqw fkuv+4<5�4<9-rqhv+4/73,�54:,>

orfdwh </55> sulqw %Sul{ gx vrxv0mdfhqw =%>

orfdwh </83> sulqw iwrv+v/%(oi%/43/8,>

orfdwh 43/55> sulqw %Wdx{ g*lqwhuhw = %>

orfdwh 43/83> sulqw iwrv+u/%(oi%/43/8,>

orfdwh 44/55> sulqw %Wdx{ gh uhqghphqw = %>

orfdwh 44/83> sulqw iwrv+g/%(oi%/43/8,>

orfdwh 45/55> sulqw %Yrodwlolwh = %>

orfdwh 45/83> sulqw iwrv+vljpd/%(oi%/43/8,>

orfdwh 46/55> sulqw %Pdwxulwh = %>

orfdwh 46/83> sulqw iwrv+wdx/%(oi%/43/8,>

hqgli>

li w|sh+bpfbvdxyhjdugh, @@ 46>

yduqdphv @ ~ j � >

fuhdwh ik @ abpfbvdxyhjdugh zlwk yduqdphv/3/;>

hqgli>

m @ 4>

gr xqwlo m A qu>

{ @ v1-rqhv+4/qv,>

n @ {>

l @ 4>

gr xqwlo l A Q>

x @ uqgq+4/Qv,>

x @ kvtuw-x>

{ @ {. +px-{,-k . +vljpd-{,1-x>

li orzhu+bw|shbrswlrq, '@@ %sxw%>

N @ pd{f+N�{,> N @ N*>

hovh>

N @ plqf+N�{,> N @ N*>

hqgli>

l@l.4>

hqgr>

qebvlpxodwlrqv @ qebvlpxodwlrqv . Qv>

li orzhu+bw|shbrswlrq, '@@ %sxw%>

j @ N0{> 2- Sd| Rii g*xq sxw -2

hovh>

j @ {0N> 2- Sd| Rii g*xq fdoo -2

hqgli>

j @ j�}hurv+4/qv,>

j @ pd{f+j,>

li w|sh+bpfbvdxyhjdugh, @@ 46>
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jrvxe vdxyhjdugh>

hqgli>

vrpph @ vrpph . vxpf+j,>

sulph @ h{s+0u-wdx,-+vrpph2qebvlpxodwlrqv,> 2- Irupxoh gh Ih|qpdq0Ndf -2

li bsulqw @@ 4>

jrvxe diilfkdjh>

hqgli>

li nh| @@ 43:<>

uhws+sulph,>

hqgli>

m @ m.4>

hqgr>

orfdwh 56/4>

fdoo fvuw|sh+rogbfxuvru,>

uhws+sulph,>

diilfkdjh=

orfdwh 49/53> sulqw fkuv+54;�4<9-rqhv+4/73,�4<4,>

o @ 4> gr xqwlo oA8>

orfdwh 49.o/53> sulqw fkuv+4:<�}hurv+4/73,�4:<,>

o@o.4>

hqgr>

orfdwh 54/53> sulqw fkuv+4<5�4<9-rqhv+4/73,�54:,>

orfdwh 4:/55> sulqw %Qrpeuh gh srlqwv = %>

orfdwh 4:/83> sulqw iwrv+q/%(oi%/43/3,>

orfdwh 4;/55> sulqw %Sdv = %>

orfdwh 4;/83> sulqw iwrv+k/%(oi%/43/;,>

orfdwh 4</55> sulqw %Qrpeuh gh vlpxodwlrqv =%>

orfdwh 4</83> sulqw iwrv+qebvlpxodwlrqv/%(oi%/43/3,>

orfdwh 53/55> sulqw %Ydohxu gh od sulph = %>

orfdwh 53/83> sulqw iwrv+sulph/%(oi%/43/9,>

uhwxuq>

vdxyhjdugh=

fdoo zulwhu+ik/j,>

uhwxuq>

hqgs>

Fkhufkrqv od ydohxu g*xqh rswlrq g*dfkdw orrn0edfn gh pdwxulw�h 4 dq vxu xq dfwli qh glvwulexdqw sdv gh glyl0
ghqghv1 Od ydohxu dfwxhooh gx vrxv0mdfhqw hvw 433 Iudqfv1 Od yrodwlolw�h klvwrultxh hvw hvwlp�hh �d 53(2dq hw oh wdx{
g*lqw�huahw glvfuhw hvw 43(1

qhz>

&lqfoxgh oer1vuf>

ww @ kvhf>

uqgvhhg 456>

bpfbvlpxodwlrqv @ ~433/43�> 2- 4333 vlpxodwlrqv -2

bw|shbrswlrq @ %fdoo%>

bsulqw @ 4>

sulph4 @ pfboer+433/oq+4.3143,/3/315/4,>

uqgvhhg 456>

bpfbqesrlqwv @ 433>

sulph5 @ pfboer+433/oq+4.3143,/3/315/4,>

rxwsxw iloh @ oer1rxw uhvhw>

sulqw iwrv+sulph4/%sulph4 = (oi%/43/8,>
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sulqw iwrv+sulph5/%sulph5 = (oi%/43/8,>

sulqw>

sulqw iwrv++kvhf0ww,2433/%Whpsv gh fdofxo = (oi vhfrqghv%/8/6,>

rxwsxw rii>

sulph4 = 4;1<5:;5

sulph5 = 4;18;884

Whpsv gh fdofxo = 441;93 vhfrqghv

41515 Xq h{hpsoh g*dff�ho�hudwhxu gh Prqwh Fduor

Qrxv srxyrqv dp�holruhu od p�hwkrgh gh Prqwh Fduor hq xwlolvdqw ghv dff�ho�hudwhxuv431 Frqvlg�hurqv sdu h{hpsoh oh
prg�hoh elqrpldo gh Fr{/ Urvv hw Uxelqvwhlq1 Qrxv qrwrqv x oh frh�flhqw gh kdxvvh/ g oh frh�flhqw gh edlvvh hw �
od suredelolw�h qhxwuh dx ulvtxh1 Vrlw Q oh qrpeuh g*duelwudjhv1 Xqh wudmhfwrluh vlpxo�hh V gx surfhvvxv fruulj�h gx
ulvtxh hvw rewhqxh hq frqvlg�hudqw od irupxoh u�hfxuvlyh vxlydqwh

Vl.4 @ ^xel . g +4� el,`Vl

dyhf el xq qrpeuh do�hdwrluh gh orl gh Ehuqrxool gh sdudp�hwuh �1 Xqh ydohxu vlpxo�hh jl gh J +VW , shxw doruv ahwuh
rewhqxh �d sduwlu gh od wudmhfwrluh V1 Sdupl ohv p�hwkrghv g*dff�ho�hudwlrq/ od soxv f�ho�heuh hvw od p�hwkrgh gh u�hgxfwlrq
gh yduldqfh1 Frqvlg�hurqv sdu h{hpsoh o*xwlolvdwlrq ghv yduldeohv dqwlwk�hwltxhv441 O*lg�hh hvw g*rewhqlu �d sduwlu ghv
pahphv qrpeuhv do�hdwrluhv xqh dxwuh wudmhfwrluh V�1 Qrxv srxyrqv doruv dvvrflhu �d jl xqh ydohxu vlpxo�hh dqwlwk�hwltxh
jBl 1 Qrxv g�h�qlvvrqv doruv o*dff�ho�hudwhxu gh Prqwh Fduor sdu o*rs�hudwlrq vxlydqwh

jl #� jl . jBl
5

+fhod uhylhqw �d frqvlg�huhu od pr|hqqh gh od ydohxu vlpxo�hh hw gh fhooh dqwlwk�hwltxh,1 Od j�hq�hudwlrq ghv yduldeohv el
shxw ahwuh rewhqxh �d sduwlu g*xq qrpeuh do�hdwrluh xqliruph zl1 Frpph yl @ 4 � zl hvw dxvvl xq qrpeuh do�hdwrluh
xqliruph/ qrxv srxyrqv frqvlg�huhu srxu fkdtxh yduldeoh el xqh yduldeoh dqwlwk�hwltxh e

B
l edv�hh vxu yl1 Qrxv dyrqv

lpso�hphqw�h fhwwh p�hwkrgh srxu od surf�hgxuh FUU dvldq1 Qrxv dyrqv frqvlg�hu�h ghv dfwliv qh glvwulexdqw sdv gh
glylghqghv/ pdlv qrxv srxyrqv idflohphqw dgdswhu fhwwh surf�hgxuh �d g*dxwuhv w|shv g*rswlrqv +lo vx�w gh prgl�hu
od surf�hgxuh sdudphwuh rswlrq txl g�h�qlw x/ g hw �,1

�++ @t�@?
Remhw
Ydorulvdwlrq ghv rswlrqv dvldwltxhv hw hxurs�hhqqhv sdu oh prg�hoh elqrpldo gh Fr{/ Urvv hw Uxelqvwhlq1

V|qwd{h
sulph @ FUU dvldq+V/N/wdx/vljpd/u/Q/Qv,>

Hqwu�hhv
V vfdodluh/ sul{ gx vrxv0mdfhqw V31
N vfdodluh/ sul{ g*h{huflfh N gh o*rswlrq hxurs�hhqqh1
wdx vfdodluh/ pdwxulw�h � gh o*rswlrq1
vljpd vfdodluh/ yrodwlolw�h klvwrultxh �1
u vfdodluh/ wdx{ g*lqw�huahw frqwlqx u1
Q vfdodluh/ qrpeuh g*duelwudjh gx prg�hoh elqrpldo1
Qv vfdodluh/ qrpeuh gh vlpxodwlrqv1

Vruwlhv
sulph yhfwhxu 9� 4/ ydohxu ghv sulphv1

sulph^4` = rswlrq dvldwltxh g*dfkdw +Iordwlqj Vwulnh,1
sulph^5` = rswlrq dvldwltxh gh yhqwh +Iordwlqj Vwulnh,1
sulph^6` = rswlrq dvldwltxh g*dfkdw +Il{hg Vwulnh,1
sulph^7` = rswlrq dvldwltxh gh yhqwh +Il{hg Vwulnh,1
sulph^8` = rswlrq hxurs�hhqqh g*dfkdw1
sulph^9` = rswlrq hxurs�hhqqh gh yhqwh1

�fVL�h *@ tiU|�L? e�� _i -�O�At|j�Ac +�v� d�bH�oc 5�4�*@|�L? @?_ |�i �L?|i �@h*L �i|�L_c aL�? `�*i) : 5L?tc �i� vLh!
��VL�h *@ tiU|�L? D�� _i -�V,j+c ��#� d�bH.oc 5|LU�@t|�U 5�4�*@|�L?c aL�? `�*i) : 5L?tc �i� vLh!
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Yduldeohv joredohv
sulqw vfdodluh/ 4 srxu o*d�fkdjh ghv u�hvxowdwv1
dffhohudwhxu vfdodluh/ 4 +sdu g�hidxw, srxu od p�hwkrgh gh Prqwh Fduor dyhf o*dff�ho�hudwhxu hw

3 srxu od p�hwkrgh PF vdqv dff�ho�hudwhxu1

Yrlfl oh frgh gh od surf�hgxuh FUU dvldq =

ghfoduh pdwul{ bsulqw @ 4>

ghfoduh pdwul{ bdffhohudwhxu @ 4>

surf +5, @ vlpxodwlrq+bsl/x/g/q/p,>

orfdo z/e4/e5/s4/s5>

z @ uqgx+q/p,> 2- yduldeoh dohdwrluh xqliruph -2

e4 @ z1?@bsl> 2- yduldeoh dohdwrluh gh Ehuqrxlool -2

z @ 4 0 z>

e5 @ z1?@bsl> 2- yduldeoh dohdwrluh dqwlwkhwltxh -2

s4 @ e4-x . +40e4,-g>

s4 @ fxpsurgf+s4,>

s5 @ e5-x . +40e5,-g>

s5 @ fxpsurgf+s5,>

uhws+s4/s5,>

hqgs>

surf +6, @ sdudphwuhbrswlrq+V/wdx/vljpd/u/q,>

orfdo x/g/bsl>

x @ h{s+vljpd-vtuw+wdx2q,,>

g @ 42x>

bsl @ +h{s+u-wdx2q,0g,2+x0g,>

uhws+bsl/x/g,>

hqgs>

surf Sd|RII+Vwlogh/N/u/wdx,>

orfdo Q/VW/Vp/J/Sulph>

Sulph @ }hurv+9/4,>

Q @ urzv+Vwlogh,>

VW @ Vwlogh^Q/1`*> 2- Ydohxuv ilqdohv gx vrxv0mdfhqw -2

Vp @ phdqf+Vwlogh,> 2- ydohxuv pr|hqqhv sulvhv sdu oh vrxv0mdfhqw -2

2- Iordwlqj Vwulnh Rswlrqv 000 FDOO -2

J @ +VW0Vp,>

J @ J1-+J1A3,>

Sulph^4` @ phdqf+J,>

2- Iordwlqj Vwulnh Rswlrqv 000 SXW -2

J @ +Vp0VW,>

J @ J1-+J1A3,>

Sulph^5` @ phdqf+J,>

2- Il{hg Vwulnh Rswlrqv 000 FDOO -2

J @ +Vp0N,>

J @ J1-+J1A3,>

Sulph^6` @ phdqf+J,>
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2- Il{hg Vwulnh Rswlrqv 000 SXW -2

J @ +N0Vp,>

J @ J1-+J1A3,>

Sulph^7` @ phdqf+J,>

2- Hxurshdq FDOO -2

J @ +VW0N,>

J @ J1-+J1A3,>

Sulph^8` @ phdqf+J,>

2- Hxurshdq SXW -2

J @ +N0VW,>

J @ J1-+J1A3,>

Sulph^9` @ phdqf+J,>

Sulph @ h{s+0u-wdx,-Sulph>

uhws+sulph,>

hqgs>

surf FUUbdvldq+V/N/Wdx/Vljpd/u/Q/P,>

orfdo bsl/x/g/s4/s5/Vwlogh/sulph4/sulph5/sulph/vwu>

~bsl/x/g� @ sdudphwuhbrswlrq+V/Wdx/Vljpd/u/Q,>

~s4/s5� @ vlpxodwlrq+bsl/x/g/q/p,>

Vwlogh @ V-s4> 2- Suhplhuh wudmhfwrluh vlpxohh gx vrxv0mdfhqw -2

Sulph4 @ Sd|Rii+Vwlogh/N/u/wdx,>

li bdffhohudwhxu 2@ 4>

uhws+Sulph4,>

hqgli>

Vwlogh @ V-s5> 2- Ghx{lhph wudmhfwrluh vlpxohh gx vrxv0mdfhqw -2

Sulph5 @ Sd|Rii+Vwlogh/N/u/wdx,>

Sulph @ 318-+Sulph4.Sulph5,> 2- Dffhohudwhxu gh Prqwh fduor -2

li bsulqw @@ 4>

sulqw %Iordwlqj Vwulnh Rswlrq=%>

vwu @ iwrv+sulph^4`/%fdoo @ (oi%/43/8,>

vwu @ vwu'.iwrv+sulph^5`/% sxw @ (oi%/43/8,>

sulqw vwu> sulqw>

sulqw %Il{hg Vwulnh Rswlrq=%>

vwu @ iwrv+sulph^6`/%fdoo @ (oi%/43/8,>

vwu @ vwu'.iwrv+sulph^7`/% sxw @ (oi%/43/8,>

sulqw vwu> sulqw>

sulqw %Hxurshdq Rswlrq=%>

vwu @ iwrv+sulph^8`/%fdoo @ (oi%/43/8,>

vwu @ vwu'.iwrv+sulph^9`/% sxw @ (oi%/43/8,>

sulqw vwu> sulqw>

hqgli>

uhws+Sulph,>
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hqgs>

Frqvlg�hurqv o*rswlrq vxlydqwh =

Sul{ gx vrxv0mdfhqw 433 Iudqfv
Pdwxulw�h gh o*rswlrq <3 mrxuv
yrodwlolw�h � 53(
wdx{ g*lqw�huahw u ;(
Qrpeuh g*duelwudjhv 6
Sul{ g*h{huflfh gh o*rswlrq hxurs�hhqqh <; Iudqfv

Qrxv xwlolvrqv 43 333 vlpxodwlrqv srxu fdofxohu ohv gl��huhqwv sul{ g*rswlrq1

qhz>

&lqfoxgh dvldq1vuf>

rxwsxw iloh @ dvldq1rxw uhvhw>

ww @ kvhf>

Sulph @ FUUbdvldq+433/<;/<32698/315/313;/6/43333,>

sulqw>

sulqw iwrv++kvhf0ww,2433/%Whpsv gh fdofxo = (oi vhfrqghv%/8/6,>

rxwsxw rii>

Iordwlqj Vwulnh Rswlrq=

fdoo @ 5157;<5 sxw @ 418:857

Il{hg Vwulnh Rswlrq=

fdoo @ 71;7353 sxw @ 418<3:8

Hxurshdq Rswlrq=

fdoo @ 916;59; sxw @ 5178<88

Whpsv gh fdofxo = 31<73 vhfrqghv

Gdqv o*h{hpsoh vxlydqw/ qrxv prqwurqv o*lq�xhqfh gh o*dff�ho�hudwhxu vxu od frqyhujhqfh1 Srxu fhod/ qrxv frq0
vlg�hurqv od irqfwlrq gh ghqvlw�h hpslultxh gh o*hvwlpdwhxu gh Prqwh fduor dyhf hw vdqv dff�ho�hudwhxu1 Qrxv xwlolvrqv
583 u�hsolfdwlrqv1 Ohv judskltxhv +8, hw +9, prqwuhqw fodluhphqw o*dff�ho�hudwlrq gh Prqwh Fduor1 Dlqvl/ o*hvwlpdwhxu
dff�ho�hu�h edv�h vxu 58 vlpxodwlrqv d od pahph sxlvvdqfh txh fhoxl qrq dff�ho�hu�h edv�h vxu 433 vlpxodwlrqv $

qhz>

oleudu| wvp/rswpxp/sjudsk>

WVPvhw>

rxwsxw iloh @ pfduor1rxw uhvhw>

ww @ kvhf>

&lqfoxgh dvldq1vuf>

PF4 @ }hurv+583/6,> 2- dyhf dffhohudwhxu gh Prqwh Fduor -2

PF5 @ }hurv+583/6,> 2- vdqv dffhohudwhxu gh Prqwh Fduor -2

bsulqw @ 3>

uqgvhhg 456> bdffhohudwhxu @ 4>

l @ 4>

gr xqwlo l A 583>
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Sulph @ FUUbdvldq+433/<;/<32698/315/313;/6/8,>

PF4^l/4` @ Sulph^8`>

Sulph @ FUUbdvldq+433/<;/<32698/315/313;/6/58,>

PF4^l/5` @ Sulph^8`>

Sulph @ FUUbdvldq+433/<;/<32698/315/313;/6/433,>

PF4^l/6` @ Sulph^8`>

l @ l.4>

hqgr>

uqgvhhg 456> bdffhohudwhxu @ 3>

l @ 4>

gr xqwlo l A 583>

Sulph @ FUUbdvldq+433/<;/<32698/315/313;/6/8,>

PF5^l/4` @ Sulph^8`>

Sulph @ FUUbdvldq+433/<;/<32698/315/313;/6/58,>

PF5^l/5` @ Sulph^8`>

Sulph @ FUUbdvldq+433/<;/<32698/315/313;/6/433,>

PF5^l/6` @ Sulph^8`>

l @ l.4>

hqgr>

{4 @ }hurv+45;/6,> {5 @ {4>

g4 @ }hurv+45;/6,> g5 @ g4>

l @ 4>

gr xqwlo l A 6>

~{4^1/l`/g4^1/l`/I/uhwfrgh� @ Nhuqho+PF4^1/l`,>

~{5^1/l`/g5^1/l`/I/uhwfrgh� @ Nhuqho+PF5^1/l`,>

l @ l . 4>

hqgr>

sulqw iwrv++kvhf0ww,2433/%Whpsv gh fdofxo = (oi vhfrqghv%/43/8,>

rxwsxw rii>

judskvhw>

WLWOH+%Irqfwlrq gh ghqvlwh +dyhf dffhohudwhxu gh Prqwh Fduor,%,>

bsozlgwk @ 9>

bsgdwh @ %%>

bsolqh @ 4�4�916<8:448�3�916<8:448�43�4�:�43>

bsohjvwu @ %Qv @ 8_333Qv @ 58_333Qv @ 433%>

bsohjfwo @ ~5 : 9 6�>

{wlfv+3/4;/5/3,> |wlfv+3/415/317/3,>

judsksuw+%0f@4 0fi@pfduor41hsv 0z@43%,>

{|+{4/g4,>

judskvhw>

WLWOH+%Irqfwlrq gh ghqvlwh +vdqv dffhohudwhxu gh Prqwh Fduor,%,>

bsozlgwk @ 9>

bsgdwh @ %%>

bsolqh @ 4�4�916<8:448�3�916<8:448�43�4�:�43>

bsohjvwu @ %Qv @ 8_333Qv @ 58_333Qv @ 433%>

bsohjfwo @ ~5 : 9 6�>

{wlfv+3/4;/5/3,> |wlfv+3/415/317/3,>

judsksuw+%0f@4 0fi@pfduor51hsv 0z@43%,>

{|+{5/g5,>
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Judskltxh 8

Whpsv gh fdofxo = 8149333 vhfrqghv

41516 Dssur{lpdwlrq sdu xqh fkda�qh gh Pdunry glvfu�hwh

Frqvlg�hurqv o*HGV vxlydqwh
g[w @ � +w>[w, gw . � +w>[w, gZw +6,

Qrxv fkhufkrqv �d fdudfw�hulvhu od irqfwlrq gh glvwulexwlrq ghv suredelolw�hv gh wudqvlwlrq1 Od g�h�qlwlrq gh fhoohv0fl
hvw

S +{> w>|> n, @ Su +[ +w. n, � |m[ +w, @ {,

Qrxv fkhufkrqv �d dssur{lphu oh surfhvvxv hq whpsv frqwlqx +6, sdu xq surfhvvxv hq whpsv glvfuhw hw soxv sduwlf0
xol�huhphqw sdu xqh fkda�qh gh Pdunry1 Vrlw SB +{> w>|> n, xqh dssur{lpdwlrq gh S +{> w> |> n, Lo hvw idfloh gh prqwuhu
txh qrxv dyrqv

S B +{> w> |> n, @ �

�
| � {� � +w> {, n

� +w> {,
s
n

�

Frqvlg�hurqv xq qrpeuh �ql g*�hwdwv gh od qdwxuh +[ +v, 5 H dyhf fdugH ? 4,1 Sdu vrxfl gh vlpsol�fdwlrq/
qrxv srvrqv H @ i{v @ {3 . vk> v @ 3> = = = > Vj1 Qrxv dyrqv grqf { 5 ^{3> {V `1 Vrlw sl>m +w> w. n, od suredelolw�h gh
wudqvlwlrq gh { +w, @ {l yhuv { +w. n, @ {m1 Soxvlhxuv dssur{lpdwlrq vrqw srvvleohv;A?

A=
sl>m +w> w. n, @ S B +{l> w>{m> n,� SB +{l> w>{m�4> n,

@ S B +{l> w>{m.4> n,� SB +{l> w>{m > n,

@ S B
�
{l> w>

{m.4.{m
5 > n

�
�S B

�
{l> w>

{m.{m�4
5 > n

�
Vl qrxv suhqrqv od ghuql�huh iruph g*dssur{lpdwlrq +txl hvw xqh iruph fhqwu�hh,/ qrxv rewhqrqv

sl>m +w> w . n, @ �

%�
m . 4

5
� l
�
k � � +w> {l, n

� +w> {l,
s
n

&
��

%�
m � 4

5
� l
�
k� � +w> {l, n

� +w> {l,
s
n

&
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Judskltxh 9

Srxu ohv eruqhv gh o*lqwhuydooh/ qrxv dyrqv

sl>3 +w> w . n, @ �

%�
4
5 � l

�
k� � +w> {l, n

� +w> {l,
s
n

&

hw

sl>V +w> w. n, @ 4� �

%�
V � 4

5
� l
�
k� � +w> {l, n

� +w> {l,
s
n

&

Qrxv y�hul�rqv elhq txh
VS
m@3

sl>m +w> w. n, @ 41 Qrxv qrwrqv S +w> w. n, od pdwulfh gh Pdunry ghv suredelolw�hv gh

wudqvlwlrq gh o*lqvwdqw w �d o*lqvwdqw w . n1 Od surf�hgxuh HGV wr PdunryFkdlq shuphw g*rewhqlu S +w> w. n, gdqv oh
fdv r�x oh surfhvvxv hvw gh od iruph

g[w @ � +[w, gw . � +[w, gZw

f*hvw0�d0gluh txh ohv irqfwlrqv � hw � qh g�hshqghqw sdv gh od yduldeoh w1

,#5 |L �@h!L���@�?
Remhw
Dssur{lpdwlrq g*xqh HGV sdu xqh fkda�qh gh Pdunry glvfu�hwh1

V|qwd{h
i[/Slmj @ HGV wrPdunryFkdlq+)px/)vljpd/fq,>

Hqwu�hhv
)px srlqwhxu g*xqh surf�hgxuh txl fdofxoh od irqfwlrq � +[w,1
)vljpd srlqwhxu g*xqh surf�hgxuh txl fdofxoh od irqfwlrq � +[w,1
fq yhfwhxu 7� 4/ sdudp�hwuhv gh frqwuaroh gh o*dssur{lpdwlrq1

fq^4` = ydohxu lqi�hulhxuh {3 gh o*lqwhuydooh g*dssur{lpdwlrq gh [1
fq^5` = ydohxu vxs�hulhxuh {V gh o*lqwhuydooh g*dssur{lpdwlrq gh [1
fq^6` = Qrpeuh gh srlqwv V gh glvfu�hwlvdwlrq gh o*lqwhuydooh g*dssur{lpdwlrq gh
[1
fq^7` = ydohxu gh n1

4;



Vruwlhv
{ yhfwhxu +V . 4,� 4/ ydohxuv sulvhv sdu [ +w,1
Slm pdwulfh +V . 4, � +V . 4,/ pdwulfh gh Pdunry S +w> w. n,1

Uhpdutxh
Od surf�hgxuh HGV wr PdunryFkdlq h{sorlwh od yhfwrulvdwlrq gh JDXVV1 Ohv surf�hgxuhv txl g�h�qlvvhqw ohv
irqfwlrqv grlyhqw grqf xwlolvhu ohv rs�hudwhxuv �ho�hphqw sdu �ho�hphqw1

Yrlfl oh frgh gh od surf�hgxuh HGV wr PdunryFkdlq =

surf +5, @ HGVbwrbPdunryFkdlq+px/vljpd/fq,>

orfdo px=surf/vljpd=surf>

orfdo [bplq/[bpd{/Q{/n/k/[/l/m/Slm/pxb/vljpdb>

orfdo gly/qxp/qxp4/qxp5>

[bplq @ fq^4`>

[bpd{ @ fq^5`>

Q{ @ fq^6`>

n @ fq^7`>

k @ +[bpd{0[bplq,2Q{>

[ @ vhtd+[bplq/k/Q{.4,>

l @ vhtd+3/4/Q{.4,> m @ l*>

Slm @ }hurv+Q{.4/Q{.4,>

pxb @ px+[,> vljpdb @ vljpd+[,>

gly @ vljpdb-vtuw+n,>

qxp @ +m^4/5=Q{`0l,-k0pxb-n>

qxp4 @ +qxp.318-k,12gly>

qxp5 @ +qxp0318-k,12gly>

Slm^1/5=Q{` @ fgiq+qxp4,0fgiq+qxp5,>

qxp @ ++0l.318,-k0pxb-n,12gly>

Slm^1/4` @ fgiq+qxp,>

qxp @ ++Q{0l0318,-k0pxb-n,12gly>

Slm^1/Q{.4` @ fgiqf+qxp,>

uhws+[/Slm,>

hqgs>

Od ydohxu g*xqh sulph g*rswlrq g*dfkdw hxurs�hhqqh gh Eodfn hw Vfkrohv hvw grqq�hh sdu

F @ h{s +�u� ,H3 �+V +W , �N,.
��Iw3�

dyhf �
gVw @ uVw gw. �Vw gZ

3
w

Vw3 @ V3

Srxu fdofxohu o*h{suhvvlrq su�hf�hghqwh/ qrxv dyrqv ehvrlq gh od irqfwlrq gh ghqvlw�h gh od yduldeoh +V +W , �N,.1
Qrxv srxyrqv xwlolvhu od surf�hgxuh HGV wr PdunryFkdlq srxu rewhqlu S +w3> w3 . � ,1 Qrxv dyrqv

S +w> w. qn, @ S +w> w . qn � n,S +w . qn � n> w. qn,

Hq srvdqw S +w> w, @ L hw n @ �
Q
/ qrxv dyrqv

S +w> w. � , @
Q\
q@3

S +w . qn> w . qn . n, +7,

Srxu fdofxohu od irqfwlrq gh ghqvlw�h frqglwlrqqhooh gh +V +W ,�N,./ qrxv xwlolvrqv od uhodwlrq +7,1

qhz>

&lqfoxgh pdunry1vuf>

kvhfb @ kvhf>

N @ <;>

V3 @ 433>
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vlj @ 3148>

w3 @ 3>

WW @ <82698>

wdx @ WW 0 w3>

u @ oq+4.313;,>

Sulph @ 8169::> 2- Ydohxu gh od sulph gh o*rswlrq g*dfkdw gdqv

oh prghoh gh Eodfn hw Vfkrohv -2

surf px+{,>

uhws+u-{,>

hqgs>

surf vljpd+{,>

uhws+vlj-{,>

hqgs>

Vbplq @ ;3>

Vbpd{ @ 453>

Qv @ 433> 2- Qrpeuh gh srlqwv srxu od sduwlwlrq gh V -2

Qw @ 83> 2- Qrpeuh gh srlqwv srxu od sduwlwlrq gx whpsv -2

fq @ Vbplq�Vbpd{�Qv�+wdx2Qw,>

~V/S� @ HGVbwrbPdunryFkdlq+)px/)vljpd/fq,>

Sure @ S>

l @ 4>

gr xqwlo l A Qw>

Sure @ Sure-S>

l @ l . 4>

hqgr>

lqg{ @ lqgh{fdw+V/V3,>

Sure @ Sure^lqg{/1`*>

Sd|Rii @ V 0 N>

Sd|Rii @ Sd|Rii1-+Sd|Rii1A3,>

F @ h{s+0u-wdx,-+Sure*Sd|Rii,>

rxwsxw iloh @ pdunry1rxw uhvhw>

sulqw iwrv+Sulph/%Ydohxu gh od sulph gh o*rswlrq g*dfkdw = (oi%/8/7,>

sulqw iwrv+F/%Ydohxu dssurfkhh sdu od fkdlqh gh Pdunry = (oi%/8/7,>

sulqw>

sulqw iwrv++kvhf0kvhfb,2433/%Whpsv gh fdofxo = (oi vhfrqghv%/8/6,>

rxwsxw rii>

Ydohxu gh od sulph gh o*rswlrq g*dfkdw = 8169::

Ydohxu dssurfkhh sdu od fkdlqh gh Pdunry = 816865

Whpsv gh fdofxo = 81993 vhfrqghv
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Srxu rewhqlu od vwuxfwxuh sdu whuph gdqv ohv prg�hohv �qdqflhuv g*duelwudjh �d xqh yduldeoh g*�hwdw/ qrxv ghyrqv
u�hvrxguh = ;?

=
4
5S{{�

5 +w> {, . ^� +w> {,� � +w> {,� +w> {,`S{ .Sw � uS @ 3
S +W> u, @ 4
U +w> W , @ � 4

W�w oqS +W> u,
+8,

Hq j�hq�hudo/ oh wdx{ g*lqw�huahw lqvwdqwdq�h u g�hshqg gh od yduldeoh g*�hwdw {

u @ � +w> {,

Gdqv ohv prg�hohv �qdqflhuv/ ohv irqfwlrqv � +{> w, hw � +{> w, gh o*�htxdwlrq gl��huhqwlhooh vwrfkdvwltxh txl prg�holvh od
g|qdpltxh gh od yduldeoh g*�hwdw qh g�hshqghqw sdv hq j�hq�hudo gx whpsv1 Qrxv srvrqv doruv

� +w> {, @ � +{,

hw
� +w> {, @ � +{,

Srvrqv � @ W � w= Oh v|vw�hph +8, ghylhqw;?
=

4
5S

B
{{�

5 +{, . ^� +{,� � +{,� +{,`S B
{ � SB

� � uSB @ 3
S B +3> {, @ 4
U +� , @ � 4

�
oqSB +�> {,

+9,

Qrxv dyrqv doruv
S B +�> {, @ S +W> {,

Dyhf fh fkdqjhphqw gh yduldeoh/ qrxv wudqviruprqv xq sureo�hph gh frqglwlrqv dx{ eruqhv �qdohv hq xq sureo�hph
gh frqglwlrqv dx{ eruqhv lqwldohv1 Qrxv dyrqv doruv xq sureo�hph gh Fdxfk|/ txl shxw ahwuh idflohphqw u�hvrox sdu
xqh p�hwkrgh qxp�hultxh1 Srxu fhod/ qrxv xwlolvrqv od p�hwkrgh ghv gl��huhqfhv �qlhv sduwlfxol�huhphqw dgdsw�hh dx{
�htxdwlrqv sduderoltxhv g*ruguh 5 hq {1

41614 Od p�hwkrgh ghv gl��huhqfhv �qlhv

Srxu u�hvrxguh oh v|vw�hph +9,/ qrxv glvfu�hwlvrqv oh surfhvvxv SB +�> {, gdqv o*hvsdfh hw gdqv oh whpsv1 Vrlw x +�> {,
od vroxwlrq gh +9,1 Qrxv dyrqv � 5 ^3>4, hw { 5 +�4>4,1 Frqvlg�hurqv �pd{/ {

� hw {. wurlv vfdodluhv1 Qrxv qrxv
sursrvrqv gh u�hvrxguh oh v|vw�hph srxu � 5 ^3> �pd{` hw { 5 ^{�> {.`1 Vrlhqw n hw k ohv sdv gh glvfu�hwlvdwlrqv gh � hw
{/ doruv qrxv dyrqv

{m @ {� . mk

�q @ qn

Vrlhqw M @
o
4 . {.�{�

k

p
hw Q @

	
4 . �pd{

n



oh qrpeuh gh srlqwv gh glvfu�hwlvdwlrq gdqv o*hvsdfh hw gdqv oh whpsv1

Qrxv qrwrqv xqm od vroxwlrq qxp�hultxh gh S +�q> {m,1

Glvfu�hwlvdwlrq gdqv o*hvsdfh1 Vl qrxv hpsor|rqv od p�hwkrgh ghv gl��huhqfhv fhqwudohv g*dssur{lpdwlrq g*xqh
g�huly�hh/ qrxv dyrqv

C SB

C {
*

�
xq
m.4�xqm�4

5k

�
C5 S �

C {5
*

�
xqm�4�5xqm .xqm.4

k5

�
Qrxv uhpdutxrqv txh o*�htxdwlrq sduderoltxh g*ruguh 5 v*�hfulw dxvvl

C x

C �
�D�x. ux @ 3 +:,

dyhf D o*rs�hudwhxu gl��huhqwlho gx vhfrqg ruguh1 Hq srvdqw D��x @ D�x� ux/ o*�htxdwlrq +:, ghylhqw

C x

C �
@ D��x +;,

Vrlw Dq
m od glvfu�hwlvdwlrq gh D��x/ qrxv dyrqv

Dq
m @

4

5
�5m

�
xqm�4 � 5xqm . xqm.4

k5

�
. ^�m � �m�m `

�
xqm.4 � xqm�4

5k

�
� umx

q
m
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dyhf
�m @ � +{m,
�m @ � +{m,
�m @ � +{m,
um @ � +{m,

Glvfu�hwlvdwlrq gdqv oh whpsv1 Srxu u�hvrxguh o*�htxdwlrq +;,/ qrxv xwlolvrqv oh vfk�hpd g*Hxohu1 Qrxv dyrqv doruv

xq.4m � xqm

n
@ D��x

Frpph od irqfwlrq D��x g�hshqg gx whpsv hw gh o*hvsdfh/ qrxv qh srxyrqv sdv xwlolvhu o*dojrulwkph fodvvltxh g*Hxohu
xq.4m @ xqm . nD��x

Qrxv uhpsod�frqv doruv od irqfwlrq D��x sdu od vroxwlrq qxp�hultxh Dq
m 1 Qrxv ghyrqv doruv u�hvrxguh

xq.4m � xqm

n
@ Dq

m

Od p�hwkrgh ghv �0vfk�hpdv1 Gdqv od vrxv0vhfwlrq su�hf�hghqwh/ qrxv xwlolvrqv od p�hwkrgh ghv gl��huhqfhv �d gurlwh
g*dssur{lpdwlrq g*xqh g�huly�hh1 G*dxwuhv p�hwkrghv h{lvwhqw +gl��huhqfh �d jdxfkh/ gl��huhqfh fhqwudoh/ h{wudsrodwlrq
gh Ulfkdugvrq/ hwf,1 Od p�hwkrgh ghv �0vfk�hpdv v*lqw�huhvvh �d o*dssur{lpdwlrq gh od irqfwlrq D��x1 Vrlw � 5 ^3>4`1
Qrxv dyrqv

xq.4m � xqm

n
@ �Dq.4

m . +4� �,Dq
m +<,

Fhwwh p�hwkrgh uhylhqw �d xwlolvhu xqh gl��huhqfh �d gurlwh srxu od glvfu�hwlvdwlrq gdqv oh whpsv srxu � @ 4 hw xqh
gl��huhqfh �d jdxfkh srxu � @ 31

Hq uhpsod�fdqw Dq
m sdu vrq h{suhvvlrq/ qrxv rewhqrqv

�
?n�
�n�

k
�

2

j5
m

�5
&w n �

2�
E>� 3 b�j��&w

l
n �

?n�

�

k
3�3

j5
m

�5
&w 3 o�&w

l
n�?n�

�3�

k
�

2

j5
m

�5
&w 3 �

2�
E>� 3 b�j�� &w

l
n�?�n�

k
�

2

j5
m

�5
& E�3 w� n �

2�
E>� 3 b�j��& E�3 w�

l
n �?�

k
�3

j5
m

�5
& E�3 w�3 o�& E�3 w�

l
n�?�3�

k
�

2

j5
m

�5
& E�3 w�3 �

2�
E>� 3 b�j�� & E�3 w�

l
' f

E�f�

41615 Ohv gl��huhqwv dojrulwkphv gh u�hvroxwlrq

Oh vfk�hpd h{solflwh1 Fh vfk�hpd45 fruuhvsrqg �d � @ 31 O*�htxdwlrq +43, ghylhqw

�xq.4m . dmx
q
m.4 . emx

q
m . fmx

q
m�4 @ 3 +44,

dyhf

dm @ 4
5

�5m
k5
n . 4

5k +�m � �m�m, n

em @ 4� �5m
k5
n � umn

fm @ 4
5

�5m
k5
n � 4

5k
+�m � �m�m, n

Od vroxwlrq qxp�hultxh xqm v*rewlhqw gh pdql�huh lw�hudwlyh hq lpsrvdqw ohv frqglwlrqv gh Glulfkohw dx{ eruqhv hw hq
suhqdqw hq frpswh od frqglwlrq lqlwldoh1 Qrxv dyrqv

xq.4m @ dmx
q
m.4 . emx

q
m . fmx

q
m�4

dyhf ;?
=

x3m @ 4 ;m @ 3> = = = > M
xq�4 @ 3 ;q @ 3> = = = > Q
xqM.4 @ 3 ;q @ 3> = = = > Q

�2�? T@h*i @�tt� _i 4�i|�L_i _<,�*ih ThL}hitt��i E�L�h -B��Bi| i| C�N6Bt d�bH�o T@}i �.���
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Oh vfk�hpd wrwdohphqw lpsolflwh1 Fh vfk�hpd46 fruuhvsrqg �d � @ 41 O*�htxdwlrq +43, ghylhqw

gmx
q.4
m.4 . hmx

q.4
m . imx

q.4
m�4 . xqm @ 3 +45,

dyhf
gm @ dm
hm @ em � 5
im @ fm

Hq lpsrvdqw ohv frqglwlrqv gh Qhxpdqq dx{ eruqhv/ f*hvw0�d0gluh xq3 @ xq�4 hw x
q
M @ xqM.4/ od vroxwlrq qxp�hultxh xqm

v*rewlhqw hq u�hvroydqw oh v|vw�hph wulgldjrqdo olq�hdluh vxlydqw =

5
99999999999999997

i3 . h3 g3 3 � � � � � � � � � � � � 3

i4 h4 g4 3
111

3 i5 h5 g5 3
111

111
1 1 1

1 1 1
1 1 1

1 1 1
1 1 1

111
111 3 im hm gm 3 3
111

1 1 1
1 1 1

1 1 1
1 1 1 3

111 3 iM�4 hM�4 gM�4
3 � � � � � � � � � � � � 3 iM hM . gM

6
::::::::::::::::8

5
9999999999997

xq.43

xq.44

xq.45
111

xq.4m

111
xq.4M�4
xq.4M

6
::::::::::::8
@

5
9999999999997

�xq3
�xq4
�xq5
111

�xqm
111

�xqM�4
�xqM

6
::::::::::::8

+46,

Ohv vfk�hpdv pl{whv1 Qrxv dyrqv doruv � 5 `3>4^1 Vl � @ 4
5 / qrxv rewhqrqv oh vfk�hpd gh Fudqn0Qlfkrovrq1

O*�htxdwlrq +43, ghylhqw

Dmx
q
m.4 .Emx

q
m .Fmx

q
m�4 .Gmx

q.4
m.4 .Hmx

q.4
m .Imx

q.4
m�4 @ 3 +47,

dyhf
Dm @ +4� �, dm
Em @ +4� �, +em � 4, . 4
Fm @ +4� �, fm
Gm @ �gm
Hm @ � +hm .4,� 4
Im @ �im

Hq lpsrvdqw ohv frqglwlrqv gh Glulfkohw hw gh Qhxpdqq/ od vroxwlrq qxp�hultxh xqm v*rewlhqw hq u�hvroydqw oh v|vw�hph
wulgldjrqdo olq�hdluh vxlydqw =


xq.4 @ ��xq
dyhf


 @

5
99999999999999997

I3 .H3 G3 3 � � � � � � � � � � � � 3

I4 H4 G4 3
111

3 I5 H5 G5 3
111

111
1 1 1

1 1 1
1 1 1

1 1 1
1 1 1

111
111 3 Im Hm Gm 3 3
111

1 1 1
1 1 1

1 1 1
1 1 1 3

111 3 IM�4 HM�4 GM�4
3 � � � � � � � � � � � � 3 IM HM .GM

6
::::::::::::::::8
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� @

5
99999999999999997

E3 D3 3 � � � � � � � � � � � � 3

F4 E4 D4 3
111

3 F5 E5 D5 3
111

111
1 1 1

1 1 1
1 1 1

1 1 1
1 1 1

111
111 3 Fm Em Dm 3 3
111

1 1 1
1 1 1

1 1 1
1 1 1 3

111 3 FM�4 EM�4 DM�4
3 � � � � � � � � � � � � 3 FM EM

6
::::::::::::::::8

hw

xq @

5
9999999999997

xq3
xq4
xq5
111
xqm
111

xqM�4
xqM

6
::::::::::::8

41616 Surjudppdwlrq h�fdfh ghv dojrulwkphv

Od vroxwlrq qxp�hultxh gh +9, grqq�hh sdu ohv �0vfk�hpdv v*rewlhqw hq u�hvroydqw oh v|vw�hph vxlydqw =


xq.4 @ ��xq +48,

dyhf
x3 @ 4M.4

Qrxv dyrqv grqf
xq.4 @ �
�4�xq

Frpph ohv pdwulfhv 
 hw � vrqw frqvwdqwhv/ o*dojrulwkph qxp�hultxh ghpdqgh xqh vhxoh lqyhuvlrq gh pdwulfh hw
Q . 4 pxowlsolfdwlrq gh pdwulfh1

Qrxv srxyrqv �hwhqguh o*dqdo|vh su�hf�hghqwh dx fdv r�x ohv irqfwlrqv �/ �/ � hw � g�hshqghqw gx whpsv1 Srvrqv

�qm @ � +wq> {m,
�qm @ � +wq> {m,
�qm @ � +wq> {m,
uqm @ � +wq> {m,

Vrlhqw

dqm @ 4
5

�
�qm
k

�5
n . 4

5k

�
�qm � �qm �

q
m

�
n

eqm @ 4�
�
�qm
k

�5
n � uqm n

fqm @ 4
5

�
�qm
k

�5
n � 4

5k

�
�qm � �qm �

q
m

�
n

hw
Dq
m @ +4� �, dqm

Eq
m @ +4� �,

�
eqm � 4

�
. 4

Fq
m @ +4� �, fqm

Gq
m @ �dqm

Hq
m @ �

�
eqm � 4

�� 4
I q
m @ �fqm

Od vroxwlrq qxp�hultxh gh +8,47 grqq�hh sdu ohv �0vfk�hpdv v*rewlhqw hq u�hvroydqw oh v|vw�hph vxlydqw =


qxq @ ��q.4xq.4 +49,

�ewi w�tU��i4@ ULhhitTL?_ 
@

3
�
?n�
�

3 �?
�

&
' w�?

� n E�3 w��?n�

�
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dyhf
xQ @ 4M.4

Ohv pdwulfhv 
q hw �q vrqw g�h�qlhv gh od id�frq vxlydqwh =


q @

5
99999999999999997

Iq
3 .Hq

3 Gq
3 3 � � � � � � � � � � � � 3

I q
4 Hq

4 Gq
4 3

111

3 I q
5 Hq

5 Gq
5 3

111
111

1 1 1
1 1 1

1 1 1
1 1 1

1 1 1
111

111 3 Iq
m Hq

m Gq
m 3 3

111
1 1 1

1 1 1
1 1 1

1 1 1 3
111 3 Iq

M�4 Hq
M�4 Gq

M�4
3 � � � � � � � � � � � � 3 I q

M Hq
M .Gq

M

6
::::::::::::::::8

�q @

5
99999999999999997

Eq
3 Dq

3 3 � � � � � � � � � � � � 3

Fq
4 Eq

4 Dq
4 3

111

3 Fq
5 Eq

5 Dq
5 3

111
111

1 1 1
1 1 1

1 1 1
1 1 1

1 1 1
111

111 3 Fq
m Eq

m Dq
m 3 3

111
1 1 1

1 1 1
1 1 1

1 1 1 3
111 3 Fq

M�4 Eq
M�4 Dq

M�4
3 � � � � � � � � � � � � 3 Fq

M Eq
M

6
::::::::::::::::8

Frpph od pdwulfh 
q hvw wulgldjrqdoh/ qrxv srxyrqv u�hvrxguh +49, dyhf o*dojrulwkph wulgldjrqdo1 Vrlw oh v|vw�hph
vxlydqw

U{ @ u +4:,

f*hvw0�d0gluh 3
EEEEEC

e4 f4 3 � � � 3
d5 e5 f5 3

1 1 1

dq�4 eq�4 fq�4
3 dq eq

4
FFFFFD

3
EEEEEC

{4
{5
111

{q�4
{q

4
FFFFFD @

3
EEEEEC

u4
u5
111

uq�4
uq

4
FFFFFD

Oh v|vw�hph +4:, hvw doruv �htxlydohqw �d3
EEEEEC

e34 3 3
d5 e35 3

11 1

dq�4 e3q�4 3
3 dq e3q

4
FFFFFD

3
EEEEEC

{4
{5
111

{q�4
{q

4
FFFFFD @

3
EEEEEC

u34
u35
111

u3q�4
u3q

4
FFFFFD

dyhf +
e3l @ el � fldl.4

e3
l.4

;l @ 4> = = = > q� 4

e3q @ eq

hw +
u3l @ ul � flu

3

l.4

e3
l.4

;l @ 4> = = = > q� 4

u3q @ uq

Ohv vroxwlrqv gx v|vw�hph +4:, vrqw doruv;?
= {4 @

u34
e34

;l @ 4> = = = > q� 4

{l @
u3l�dl{l�4

e3
l

;l @ 4> = = = > q� 4
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Judskltxh :

Qrxv srxyrqv whvwhu o*h�fdflw�h uhodwlyh ghv ghx{ dojrulwkphv OX hw WULGLDJ1 Frqvlg�hurqv wOX hw wWULGLDJ
ohv whpsv gh fdofxo srxu oh pahph v|vw�hph olq�hdluh wulgldjrqdo1 Qrxv phvxurqv o*h�fdflw�h uhodwlyh gh o*dojrulwkph
wulgldjrqdo sdu udssruw �d od idfwrulvdwlrq OX sdu oh udssruw wOX

wWULGLDJ
1 Oh judskltxh +:, prqwuh o*�hyroxwlrq gh fh

udssruw hq irqfwlrq gx udqj gx v|vw�hph1 Dlqvl/ srxu xq v|vw�hph olq�hdluh wulgldjrqdo gh glphqvlrq :33/ o*dojrulwkph
wulgldjrqdo hvw 693 irlv soxv udslgh txh o*dojrulwkph OX1 Lo hvw grqf su�hi�hudeoh g*xwlolvhu o*dojrulwkph wulgldjrqdo
srxu od u�hvroxwlrq gh +49,1

Frpswh whqx ghv u�hvxowdwv su�hf�hghqwv/ xqh p�hwkrgh h�fdfh g*lqyhuvlrq gh od pdwulfh 
 hvw g*xwlolvhu o*dojrulwkph
wulgldjrqdo1 Vrlw 
B o*lqyhuvh gh od pdwulfh 
1 Qrxv dyrqv



B @ LM.4

Frqvlg�hurqv od sduwlwlrq yhfwrulhooh 
B @
�

B
4 � � � 
B

m � � � 
B
M.4

�
1 Fdofxohu 
B

m uhylhqw doruv �d u�hvrxguh oh
v|vw�hph olq�hdluh wulgldjrqdo vxlydqw =



B
m @ hm

Ah�_�@}L?@*
Remhw
U�hvroxwlrq gx v|vw�hph olq�hdluh wulgldjrqdo U{ @ u1

V|qwd{h
{ @ Wulgldjrqdo+UU/u,>

Hqwu�hhv
UU pdwulfh q� q/ pdwulfh U1
u yhfwhxu q� 4/ yhfwhxu u1

Vruwlhv
{ yhfwhxu q� 4/ vroxwlrq {1
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Ah�_�@} �?�

Remhw
Fdofxoh o*lqyhuvh g*xqh pdwulfh wulgljrqdoh D1

V|qwd{h
D lqy @ Wulgldj lqy+D,>

Hqwu�hhv
D pdwulfh q� q/ pdwulfh D1

Vruwlhv
D lqy pdwulfh q� q/ pdwulfh D�41

Yrlfl oh frgh ghv surf�hgxuhv Wulgldjrqdo hw Wulgldjrqdo =

surf Wulgldjrqdo+UU/u,>

orfdo Q/{/ebsulph/ubsulph/l/bdx{>

Q @ urzv+UU,>

{ @ }hurv+q/4,> ebsulph @ }hurv+Q/4,> ubsulph @ }hurv+Q/4,>

ebsulph^q` @ UU^q/q`> ubsulph^q` @ u^q`>

l @ Q04>

gr zkloh lA3>

bdx{ @ UU^l/l.4`2ebsulph^l.4`>

ebsulph^l`@UU^l/l`0bdx{-UU^l.4/l`>

ubsulph^l`@u^l`0bdx{-ubsulph^l.4`>

l@l04>

hqgr>

{^4`@ubsulph^4`2ebsulph^4`>

l@5>

gr xqwlo lAq>

{^l`@+ubsulph^l`0UU^l/l04`-{^l04`,2ebsulph^l`>

l@l.4>

hqgr>

uhws+{,>

hqgs>

surf Wulgldjblqy+D,>

orfdo Q/Lg/Dblqy/m>

Q @ urzv+D,> Lg @ h|h+Q,> Dblqy @ }hurv+Q/Q,>

m@4>

gr xqwlo mAQ>

Dblqy^1/m` @ Wulgldjrqdo+D/Lg^1/m`,>

m@m.4>

hqgr>

uhws+Dblqy,>

hqgs>

,#�2

Remhw
U�hvroxwlrq gh o*�htxdwlrq gl��huhqwlhooh sduwlhooh sduderoltxh gx prg�hoh gh vwuxfwxuh sdu whuph �d xq vhxo idfwhxu1

V|qwd{h
iw/{/xj @ HGS5+)px/)vljpd/)odpegd/)doskd/wkhwd/fq,>

Hqwu�hhv

5:



)px srlqwhxu g*xqh surf�hgxuh txl fdofxoh od irqfwlrq �1
)vljpd srlqwhxu g*xqh surf�hgxuh txl fdofxoh od irqfwlrq �1
)odpegd srlqwhxu g*xqh surf�hgxuh txl fdofxoh od irqfwlrq �1
)doskd srlqwhxu g*xqh surf�hgxuh txl fdofxoh od irqfwlrq �1
wkhwd vfdodluh/ ydohxu gh �1
fq yhfwhxu 9� 4/ sdudp�hwuhv gh frqwuaroh1

fq^4` = ydohxu lqi�hulhxuh {� gh o*lqwhuydooh g*dssur{lpdwlrq gh [1
fq^5` = ydohxu vxs�hulhxuh {. gh o*lqwhuydooh g*dssur{lpdwlrq gh [1
fq^6` = qrpeuh gh srlqwv M gh glvfu�hwlvdwlrq gdqv o*hvsdfh1
fq^7` = ydohxu gh �pd{1
fq^8` = Qrpeuh gh srlqwv Q gh glvfu�hwlvdwlrq gdqv oh whpsv1
fq^9` = 3 vl oh surfhvvxv qh g�hshqg sdv gh od yduldeoh w hw 4 v*lo g�hshqg gh w1

Vruwlhv
w yhfwhxu +Q . 4,� 4/ ydohxuv gh �q1
{ yhfwhxu +M .4,� 4/ ydohxuv gh {m1
x pdwulfh +M . 4, � +Q .4,/ ydohxuv gh xqm 1

Yduldeohv joredohv
sulqw 4 srxu o*d�fkdjh �hfudq1

Uhpdutxh
Od surf�hgxuh HGS5 h{sorlwh od yhfwrulvdwlrq gh JDXVV1 Ohv surf�hgxuhv txl g�h�qlvvhqw ohv irqfwlrqv grlyhqw
grqf xwlolvhu ohv rs�hudwhxuv �ho�hphqw sdu �ho�hphqw1

Srxu fq^9` @ 3/ ohv surf�hgxuhv vrqw gh od iruph

surf px+{,>

orfdo |>

| @

uhws+|,>

hqgs>

Srxu fq^9` @ 4/ ohv surf�hgxuhv vrqw gh od iruph

surf px+w/{,>

orfdo |>

| @

uhws+|,>

hqgs>

Yrlfl oh frgh gh od surf�hgxuh HGS5 =

ghfoduh h{whuqdo bsulqw>

surf +6, @ HGS5+px/vljpd/odpegd/doskd/wkhwd/fq,>

orfdo px=surf/vljpd=surf/odpegd=surf/doskd=surf>

orfdo {bplq/{bpd{/M/wdx/Q/Whpsv/k/n/rog/w/{/ubm>

orfdo g3/g4/g5/bXsvlorq/bOdpegd>

orfdo vljpdbm/pxbm/odpegdbm/bv4/bv5/bv6/dbm/ebm/fbm/gbm/hbm/ibm>

orfdo P/xbq/x/qq/w4/w5/wbq>

{bplq @ fq^4`> {bpd{ @ fq^5`> M @ fq^6`>

wdx @ fq^7`> Q @ fq^8`> Whpsv @ fq^9`>

n @ wdx2Q> k @ +{bpd{0{bplq,2M>

rog @ fvuw|sh+3,>

li bsulqw @@ 4>

fdoo HGS5bdiilfkdjh+Q�M�n�k�wkhwd,>

hqgli>

li Whpsv 2@ 4>

Whpsv @ 3>

hqgli>

w @ vhtd+3/n/Q.4,> { @ vhtd+{bplq/k/M.4,>
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g3 @ vhtd+4/4/M.4,> g4 @ vhtd+5/4/M,> g5 @ vhtd+4/4/M,>

bXsvlorq @ }hurv+M.4/M.4,>

bOdpegd @ }hurv+M.4/M.4,>

li whpsv @@ 3>

vljpdbm @ vljpd+{,> pxbm @ px+{,> odpegdbm @ odpegd+{,> ubm @ doskd+{,>

bv4 @ +vljpdbm,a5-n2+ka5,> bv5 @ +pxbm0odpegdbm1-vljpdbm,-n2k>bv6 @ 40wkhwd>

dbm @ 318-+bv4.bv5,>

ebm @ 40bv40ubm-n>

fbm @ 318-+bv40bv5,>

gbm @ dbm> hbm @ ebm05> ibm @ fbm>

fohdu vljpdbm/pxbm/odpegdbm>

Dbm @ bv6-dbm> Ebm @ bv6-+ebm04,.4> Fbm @ bv6-fbm>

Gbm @ wkhwd-gbm> Hbm @ wkhwd-+hbm.4,04> Ibm @ wkhwd-ibm>

Hbm^4` @ Ibm^4`.Hbm^4`> Hbm^M.4` @ Hbm^M.4`.Gbm^M.4`>

bXsvlorq @ Wulgldjbfuhdwh+Ibm/Hbm/Gbm,>

bOdpegd @ Wulgldjbfuhdwh+Fbm/Ebm/Dbm,>

fohdu Dbm/Ebm/Fbm/Gbm/Hbm/Ibm>

P @ 0lqy+bXsvlorq,-bOdpegd> 2- P @ 0Wulgldjblqy+bXsvlorq,-bOdpegd> -2

fohdu bXsvlorq/bOdpegd>

xbq @ rqhv+M.4/4,>

x @ }hurv+M.4/Q.4,> x^1/4` @ xbq>

qq @ 4>

w4 @ kvhf>

gr xqwlo qqAQ>

xbq @ P-xbq>

x^1/qq.4` @ xbq>

li bsulqw @@ 4>

w5 @ kvhf>

fdoo HGS5bsulqw+w4/w5/qq/Q,>

hqgli>

qq @ qq.4>

hqgr>

hovh>

xbq @ rqhv+M.4/4,>

x @ }hurv+M.4/Q.4,> x^1/Q.4` @ xbq>

w4 @ kvhf>

wbq @ w^Q.4`>

vljpdbm @ vljpd+wbq/{,> pxbm @ px+wbq/{,> odpegdbm @ odpegd+wbq/{,>

ubm @ doskd+wbq/{,>

bv4 @ +vljpdbm,a5-n2+ka5,> bv5 @ +pxbm0odpegdbm1-vljpdbm,-n2k>

bv6 @ 40wkhwd>

fohdu vljpdbm/pxbm/odpegdbm>

dbm @ 318-+bv4.bv5,>

ebm @ 40bv40ubm-n>

fbm @ 318-+bv40bv5,>

qq @ Q>

gr zkloh qqA@4>

Dbm @ bv6-dbm> Ebm @ bv6-+ebm04,.4> Fbm @ bv6-fbm>

bOdpegd @ Wulgldjbfuhdwh+Fbm/Ebm/Dbm,>

wbq @ w^qq`>

vljpdbm @ vljpd+wbq/{,> pxbm @ px+wbq/{,> odpegdbm @ odpegd+wbq/{,>

ubm @ doskd+wbq/{,>

bv4 @ +vljpdbm,a5-n2+ka5,> bv5 @ +pxbm0odpegdbm1-vljpdbm,-n2k>

dbm @ 318-+bv4.bv5,>

ebm @ 40bv40ubm-n>

fbm @ 318-+bv40bv5,>

fohdu vljpdbm/pxbm/odpegdbm>

Gbm @ wkhwd-dbm> Hbm @ wkhwd-+ebm04,04> Ibm @ wkhwd-fbm>

Hbm^4` @ Ibm^4`.Hbm^4`> Hbm^M.4` @ Hbm^M.4`.Gbm^M.4`>
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bXsvlorq @ Wulgldjbfuhdwh+Ibm/Hbm/Gbm,>

fohdu Gbm/Hbm/Ibm>

xbq @ Wulgldjrqdo+bXsvlorq/0bOdpegd-xbq,>

fohdu bXsvlorq/bOdpegd>

x^1/qq` @ xbq>

li bsulqw @@ 4>

w5 @ kvhf>

fdoo HGS5bsulqw+w4/w5/Q0qq.4/Q,>

hqgli>

qq @ qq04>

hqgr>

x@uhy+x*,*>

hqgli>

uhws+w/{/x,>

hqgs>

surf +4, @ Wulgldjbfuhdwh+D3/D4/D5,>

orfdo p/D/l>

p @ urzv+D4,> D @ }hurv+p/p,>

D^4/4` @ D4^4`> D^4/5` @ D5^4`>

l@5>

gr xqwlo lAp04>

D^l/l04` @ D3^l`>

D^l/l` @ D4^l`>

D^l/l.4` @ D5^l`>

l@l.4>

hqgr>

D^p/p04` @ D3^p`> D^p/p` @ D4^p`>

uhws+D,>

hqgs>

surf +3, @ HGS5bdiilfkdjh+fq,>

orfdo t3/t4/t5/z4/z5/z6/z7>

fov>

t3 @ 4<9-rqhv+4/:3,> t4 @ }hurv+4/:3,> t5 @ }hurv+4/8,>

z4 @ fkuv+t5�54;�t3�4<4,> z5 @ fkuv+t5�4:<�t4�4:<,> z6 @ fkuv+t5�4<5�t3�54:,>

sulqw z4> sulqw z5> sulqw z5> sulqw z5> sulqw z5> sulqw z5> sulqw z6>

orfdwh 6/4:> sulqw %Uhvroxwlrq gh od ydorulvdwlrq ghv frxsrqv }hurv%>

orfdwh 7/46>

sulqw %gdqv oh prghoh ilqdqflhu g*duelwudjh d xqh yduldeoh g*hwdw%>

orfdwh 8/56> sulqw %sdu od phwkrgh ghv wkhwd0vfkhpdv1%>

orfdwh 43/4>

t3 @ 4<9-rqhv+4/83,> t4 @ }hurv+4/83,> t5 @ }hurv+4/49,>

z4 @ fkuv+t5�54;�t3�4<4,> z5 @ fkuv+t5�4:<�t4�4:<,> z6 @ fkuv+t5�4<5�t3�54:,>

z7 @ fkuv+t5�4<8�t3�4;3,>

sulqw z4> sulqw z5> sulqw z5> sulqw z7> sulqw z5> sulqw z7>

sulqw z5> sulqw z5> sulqw z5> sulqw z6>

orfdwh 44/55> sulqw iwrv+fq^4`/%Q = (oi %/:/3,>

orfdwh 44/78> sulqw iwrv+fq^5`/%M = (oi %/:/3,>

orfdwh 45/55> sulqw iwrv+fq^6`/%n = (oi %/:/8,>

orfdwh 45/78> sulqw iwrv+fq^7`/%k = (oi %/:/8,>

orfdwh 47/55> sulqw iwrv+fq^8`/%WKHWD = (oi %/:/8,>

uhws>

hqgs>

surf +3, @ HGS5bsulqw+w4/w5/qq/Q,>

orfdo w6>
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Judskltxh ;

w6@+w50w4,29333>

orfdwh 49/55> sulqw iwrv+w6/%Whpsv hfrxoh = (oi plqxwhv%/8/5,>

w6@w62qq-+Q0qq,>

orfdwh 4:/55> sulqw iwrv+w6/%Whpsv uhvwdqw +hvwlpdwlrq, = (oi plqxwhv%/8/5,>

orfdwh 4;/55> sulqw iwrv+qq/%Lwhudwlrq qr (oi%/8/3,>

uhws>

hqgs>

Frqvlg�hurqv oh prg�hoh gh ydvlfhn1 Od yduldeoh g*�hwdw hvw oh wdx{ g*lqw�huahw lqvwdqwdq�h u1 Od g|qdpltxh gh fhoxl0fl
hvw grqq�hh sdu o*�htxdwlrq gl��huhqwlhooh vwrfkdvwltxh vxlydqwh

gu @ +3=43� u, gw.3=4gZ

Qrxv srvrqv � +u, @ 3=41 Oh judskltxh ; uhsu�hvhqwh od gl��huhqfh hqwuh od ydohxu gx sul{ gx frxsrq }�hur rewhqx sdu
od irupxoh gh Ydvlfhn +S , hw fhooh grqq�hh sdu od p�hwkrgh qxp�hultxh ghv �0vfk�hpdv +xql , srxu u @ 3=41 Qrxv dyrqv
sulv u� @ �4/ u. @ 4/ �pd{ @ 8/ k @ 3=35 hw n @ 3=341 Qrxv uhpdutxrqv txh od gl��huhqfh S � xql g�hshqg gh od
ydohxu �1 Oh gl��huhqfh hvw od soxv idleoh srxu � @ 4

5
/ fh txl fruuhvsrqg dx vfk�hpd gh Fudqn0Qlfkrovrq1

qhz>

oleudu| sjudsk>

&lqfoxgh wulgldj1vuf>

&lqfoxgh hgs51vuf>

surf px+{,>

uhws+31430{,>

hqgs>

surf vljpd+{,>

uhws+314,>

hqgs>
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surf odpegd+{,>

uhws+314,>

hqgs>

surf doskd+{,>

uhws+{,>

hqgs>

bsulqw @4>

fq @ 04�4�433�8�833�3>

~w/{/x� @ HGS5+)px/)vljpd/)odpegd/)doskd/3/fq,>

u @ {^89`> vro@x^89/1`*>

~w/{/x� @ HGS5+)px/)vljpd/)odpegd/)doskd/3158/fq,> vro@vro�x^89/1`*>

~w/{/x� @ HGS5+)px/)vljpd/)odpegd/)doskd/318/fq,> vro@vro�x^89/1`*>

~w/{/x� @ HGS5+)px/)vljpd/)odpegd/)doskd/31:8/fq,> vro@vro�x^89/1`*>

~w/{/x� @ HGS5+)px/)vljpd/)odpegd/)doskd/4/fq,> vro@vro�x^89/1`*>

S @ ydvlfhn+w/4/3143/314/u/314,>

judskvhw>

irqwv+%vlpsoh{ vlpjupd%,>

bsgdwh @ %%> bsozlgwk @ 8> bsd{kw @ 315> bsqxp @ 5>

wlwoh+%Phwkrgh ghv _535T_5340vfkhpdv%,>

{odeho+%_535w_534%,> |odeho+%S0x^q``m^%,>

bsohjvwu @ %_535T_534@3_333_535T_534@3158_333_535T_534@318_333%_

%_535T_534@31:8_333_535T_534@4%>

bsohjfwo @ ~ 5 9 9 418�>

judsksuw+%0f@4 0fi@hgs41hsv 0z@8%,>

{|+w/S0vro,>

surf ydvlfhn+wdx/d/e/vljpd/u3/odpgd,>

orfdo ebsulph/wdx{borqj/{/f>

ebsulph@e0odpgd1-vljpd12d>

wdx{borqj@ebsulph0+vljpda5,12+5-da5,>

{@+40h{s+0d1-wdx,,12d>

f@h{s+0wdx{borqj1-wdx.+wdx{borqj0u3,1-{0+{a5,1-+vljpda5,12+7-d,,>

uhws+f,>

hqgs>

Gdqv od sudwltxh/ qrxv frqvwdwrqv txh ohv huuhxuv vrqw plqlpdohv srxu ohv ydohxuv gh { surfkhv gx plolhx gx
vhjphqw ^{�> {.`1 Qrxv srxyrqv hq wluhu o*hqvhljqhphqw vxlydqw = vl qrxv yrxorqv frqqda�wuh od wudmhfwrluh gh S +w> {,
srxu xqh ydohxu sduwlfxol�huh {B/ lo hvw mxglflhx{ gh fkrlvlu o*lqwhuydooh ^{�> {.` who txh {B fruuhvsrqgh dx plolhx gx
vhjphqw1 Qrxv uhpdutxrqv dxvvl txh od uhodwlrq hqwuh od su�hflvlrq ghv u�hvxowdwv hw oh sdv k hvw gl�floh �d dssu�hkhqghu1
Hq h�hw/ �d sduwlu g*xq fhuwdlq vhxlo kB/ od gl��huhqfh S � xql dxjphqwh oruvtxh k glplqxh1 O*dssur{lpdwlrq ghv
g�huly�hhv sdu od p�hwkrgh ghv gl��huhqfhv q*hvw soxv shuwlqhqwh srxu ghv ydohxuv gh k wu�hv idleohv g*xq srlqw gh yxh
lqirupdwltxh +sureo�hphv g*duurqgl,1 Qrxv qh frqvwdwrqv sdv fh sk�hqrp�hqh srxu oh sdv n1 Oh judskltxh < uhsu�hvhqwh
od gl��huhqfh S � xql hq irqfwlrq gh n srxu � @ 3=58 +ohv dxwuhv ydohxuv vrqw ohv pahphv txh fhoohv xwlolv�hhv srxu oh
surjudpph su�hf�hghqw,1

qhz>

oleudu| sjudsk>

&lqfoxgh wulgldj1vuf>

&lqfoxgh hgs51vuf>

surf px+{,>

uhws+31430{,>

hqgs>

surf vljpd+{,>
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Judskltxh <

uhws+314,>

hqgs>

surf odpegd+{,>

uhws+314,>

hqgs>

surf doskd+{,>

uhws+{,>

hqgs>

bsulqw @4>

qs @ vhtd+433/433/8,>

d{h4 @ plvv+}hurv+834/8,/3,>

vro4 @ plvv+}hurv+834/8,/3,>

l@4>

gr xqwlo lA8>

fq @ 04�4�433�8�qs^l`�3>

~w/{/x� @ HGS5+)px/)vljpd/)odpegd/)doskd/3158/fq,>

u @ {^89`>

S @ ydvlfhn+w/4/3143/314/u/314,>

vro4^4=urzv+S,/l` @ S0x^89/1`*>

d{h4^4=urzv+w,/l` @ w>

l @ l.4>

hqgr>

judskvhw>

irqwv+%vlpsoh{ vlpjupd%,>
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bsgdwh @ %%> bsozlgwk @ 8> bsd{kw @ 315> bsqxp @ 5>

wlwoh+%Lqioxhqfh gh n%,>

{odeho+%_535w_534%,> |odeho+%S0x^q``m^%,>

bsohjvwu @ %n@3138_333n@31358_333n@31349:_333%_

%n@313458_333n@3134%>

bsohjfwo @ ~ 5 9 5 7�>

judsksuw+%0f@4 0fi@hgs51hsv 0z@8%,>

{|+d{h4/vro4,>

surf ydvlfhn+wdx/d/e/vljpd/u3/odpgd,>

orfdo ebsulph/wdx{borqj/{/f>

ebsulph@e0odpgd1-vljpd12d>

wdx{borqj@ebsulph0+vljpda5,12+5-da5,>

{@+40h{s+0d1-wdx,,12d>

f@h{s+0wdx{borqj1-wdx.+wdx{borqj0u3,1-{0+{a5,1-+vljpda5,12+7-d,,>

uhws+f,>

hqgs>

��e +�itL*�|�L? _<�? ThLM*
i4i ?�4�ih�^�i uh�i^�i?| i? �?@?Ui

Od ydorulvdwlrq ghv dfwliv frqwlqjhqwv frqgxlw vrxyhqw �d ghv vroxwlrqv frpsoh{hv1 Srxu rewhqlu fhwwh vroxwlrq/ qrxv
ghyrqv sduirlv doruv �hydoxhu xqh lqw�hjudoh g*xqh irqfwlrq/ txl g�hshqg dxvvl g*xqh lqw�hjudoh1 F*hvw qrwdphqw oh fdv gx
wk�hru�hph gh uhsu�hvhqwdwlrq gh Ih|qpdq0Ndf oruvtxh oh wdx{ g*lqw�huahw hw oh uhyhqx glvwulex�h qh vrqw sdv frqvwdqwv1
F*hvw dxvvl oh fdv gx prg�hoh gh QjB|�/ cBiiN� hw �Ni|NA ^4<<5`481 Od vroxwlrq gx prg�hoh q�hfhvvlwh oh fdofxo
gh od irqfwlrq vxlydqwh ] w

w3

� +x> w,

] w

x

� +y> x, gx gy

Fhwwh irqfwlrq hvw gl�floh �d �hydoxhu sdufh txh od suhpl�huh lqw�hjudoh g�hshqg gh od vroxwlrq g*xqh ghx{l�hph lqw�hjudoh
hw txh od eruqh lqi�hulhxuh g*lqw�hjudwlrq gh od ghx{l�hph lqw�hjudoh hvw dxvvl xqh yduldeoh g*lqw�hjudwlrq1 Plvhv �d
sduw ohv irqfwlrqv vlpsohv +sdu h{hpsoh/ od irqfwlrq h{srqhqwlhooh,/ lo q*h{lvwh sdv gh vroxwlrq v|peroltxh �d fh
sureo�hph1 Qrxv srxuulrqv shqvhu txh od u�hvroxwlrq hvw idfloh1 Fhshqgdqw/ qrxv vrpphv frqiurqw�hv �d xq sureo�hph
gh surjudppdwlrq u�hfxuvlyh1 Qrxv qh srxyrqv grqf sdv xwlolvhu ohv surf�hgxuhv wudglwlrqqhoohv g*lqw�hjudwlrq txh
qrxv wurxyrqv gdqv LPVO/ QDJ/ hwf1 Gh pahph/ ohv surf�hgxuhv lqwtxdg4 hw lqwvlps gh JDXVV qh vrqw sdv
dgdsw�hv �d fh jhquh gh sureo�hph qxp�hultxh1 Pdlv ohv yduldeohv h{whuqhv gh JDXVV qrxv shuphwwhqw gh _vlpxohu%
fhwwh u�hfxuvlylw�h1 Oh frgh vxlydqw hvw edv�h vxu o*dojrulwkph gh Vlpsvrq1

Oa�

Remhw
Dssur{lpdwlrq qxp�hultxh gh

U w
w3
� +x> w,

U w
x
� +y> x, gx gy1

V|qwd{h
L @ KMP+)ehwd/w3/w,>

Hqwu�hhv
)ehwd srlqwhxu g*xqh surf�hgxuh txl fdofxoh od irqfwlrq � +w> W ,1
w3 vfdodluh/ ydohxu gh w31
w vfdodluh/ ydohxu gh w1

Vruwlhv
L vfdodluh/ ydohxu dssurfk�hh gh o*lqw�hjudoh1

Yduldeohv joredohv
q vfdodluh/ Qrpeuh gh srlqwv g*dssur{lpdwlrq srxu o*dojrulwkph gh Vlpsvrq

+g�hidxw @ 53,1

Yrlfl oh frgh gh od surf�hgxuh KMP =

�D
QjB|�c #�c +� cBiiN� i| �� �Ni|NA d�bb2oc �L?_ Th�U�?} @?_ |�i |ih4 t|h�U|�hi Lu �?|ihit| h@|itG @ ?i� 4i|�L_L*L}) uLh

UL?|�?}i?| U*@�4 �@*�@|�L?c ,UL?L4i|h�U@c Sfc ..��fD�
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ghfoduh pdwul{ bq @ 53> 2- Qrpeuh gh srlqwv g*dssur{lpdwlrq

srxu o*dojrulwkph gh VLPSVRQ -2

2- Yduldeohv joredohv -2

ghfoduh pdwul{ behwd> 2- Irqfwlrq ehwd+w/W, -2

ghfoduh pdwul{ bD4>

ghfoduh pdwul{ bD5>

surf bKMPb4+y,>

orfdo i/uhv/x>

x @ bD4>

i @ behwd>

orfdo i=surf>

uhv @ i+x/y,>

uhws+uhv,>

hqgs>

surf bKMPb5+x/w,>

orfdo k/y/v/L/m>

bD4 @ x>

k @ +w0x,2bq>

y @ vhtd+x/k/bq.4,>

v @ 4�uhvkdsh+7�5/4/bq04,*�4>

L @ 3>

m @ 4>

gr xqwlo m A bq.4>

L @ L.k-+v^m`26,-bKMPb4+y^m`,>

m @ m.4>

hqgr>

uhws+L,>

hqgs>

surf bKMPb6+x,>

orfdo uhv/w>

w @ bD5>

uhv @ bKMPb5+x/w,>

uhws+uhv,>

hqgs>

surf bKMPb7+x,>

orfdo i/uhv/w>

w @ bD5>

i @ behwd>

orfdo i=surf>

uhv @ i+x/w,-bKMPb6+x,>

uhws+uhv,>

hqgs>

surf KMP+ehwd/w3/w,>

orfdo ehwd=surf>

behwd @ )ehwd>

orfdo k/x/v/L/m>

bD5 @ w>

k @ +w0w3,2bq>

x @ vhtd+w3/k/bq.4,>

v @ 4�uhvkdsh+7�5/4/bq04,*�4>

L @ 3>

m @ 4>

gr xqwlo m A bq.4>
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Judskltxh 43

L @ L.k-+v^m`26,-bKMPb7+x^m`,>

m @ m.4>

hqgr>

uhws+L,>

hqgs>

Uhsuhqrqv o*h{hpsoh grqq�h sdu QjB|�/ cBiiN� hw�Ni|NA ^4<<5` sdjh <41 Lov xwlolvhqw od irqfwlrq � +w> W , @
�5 h{s

���
5 +W � w,

�
hw rewlhqqhqw

] w

3

� +x> w,

] w

x

� +y> x, gx gy @ �5�
5
5

�5

k�
4� h��w

�� 5
�
4� h�

�
5 w
�l

Pahph vl od irqfwlrq hvw hq h{srqhqwlhooh/ od vroxwlrq q*hvw sdv �hylghqwh �d wurxyhu $ O*h{hpsoh vxlydqw shuphw gh
frpsduhu od vroxwlrq v|peroltxh ghv dxwhxuv dyhf od vroxwlrq qxp�hultxh rewhqxh sdu od surf�hgxuh KMP1 Qrxv srvrqv
�5 @ 3=38 hw � @ 3=458 hw w ydulh gh 3 �d :31 Od gl��huhqfh hqwuh od vroxwlrq dqdo|wltxh hw fhooh qxp�hultxh g�hshqg
elhq vaxu gx qrpeuh gh srlqwv g*dssur{lpdwlrq gh o*dojrulwkph gh Vlpsvrq1

qhz>

oleudu| sjudsk>

&lqfoxgh KMP1vuf>

vljpd5 @ 3138>

odpegd @ 31458>

surf ehwd+w/bW,>

orfdo uhv>

uhv @ vljpd51-h{s+0odpegd251-+bW0w,,>

uhws+uhv,>

hqgs>
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surf vroxwlrq+w,>

orfdo |>

| @ 05-+vljpd52odpegd,a5-+ +40h{s+0odpegd-w,, 0 5-+40h{s+0odpegd25-w,, ,>

uhws+|,>

hqgs>

Q @ 8�43�58�83>

fk @ %Vro%>

m @ 4>

gr xqwlo m A 7>

bQ @ Q^m`>

bW @ 473>

w @ vhtd+314/318/bW,>

u @ }hurv+bW/5,>

l @ 4>

gr xqwlo l A bW>

u^l/1` @ KMP+)ehwd/3/w^l`,�vroxwlrq+w^l`,>

l @ l.4>

hqgr>

fdoo ydusxw+u/fk'.iwrv+m/%(oi%/4/3,,>

m @ m.4>

hqgr>

judskvhw>

ehjzlqg>

zlqgrz+5/5/3,>

vhwzlqg+4,>

bswlwokw @ 3158> bsd{kw @ 3158> bsqxp @ 5> bsqxpkw @ 3153> bsozlgwk @ 8>

wlwoh+%Q@8%,>

bsohjvwu @ %Vroxwlrq Qxphultxh_3Vroxwlrq H{dfwh%>

bsohjfwo @ ~ 5 9 618 5�>

{odeho+%w%,>

u @ ydujhw+%Vro4%,>

{|+w/u,>

qh{wzlqg>

wlwoh+%Q@43%,>

u @ ydujhw+%Vro5%,>

{|+w/u,>

qh{wzlqg>

judskvhw>

bswlwokw @ 3158> bsd{kw @ 3158> bsqxp @ 5> bsqxpkw @ 3153> bsozlgwk @ 8>

wlwoh+%Q@58%,>

{odeho+%w%,> |odeho+%HUUHXU%,>

u @ ydujhw+%Vro6%,>

{|+w/u^1/5`0u^1/4`,>

qh{wzlqg>

wlwoh+%Q@83%,>

u @ ydujhw+%Vro7%,>

{|+w/u^1/5`0u^1/4`,>

judsksuw+%0f@4 0fi@kmp1hsv 0z@8%,>

hqgzlqg>

��D �@*U�* _i *@ �L*@|�*�|�i �4T*�U�|i _<�?i LT|�L? _<@U�@| t�h 6�|�hi

Oh exw gh fhwwh vrxv0vhfwlrq hvw gh prqwuhu od vlpsolflw�h hw od udslglw�h gx odqjdjh JDXVV1 Frqvlg�hurqv oh sureo�hph
gx fdofxo gh od yrodwlolw�h lpsolflwh1 Qrxv qrwrqv N oh sul{ g*h{huflfh gh o*rswlrq/ I3 od ydohxu gx ixwxuh/ � od
yrodwlolw�h lpsolflwh/ � od pdwxulw�h gh o*rswlrq hw u oh wdx{ g*lqw�huahw1 Gdqv oh prg�hoh gh Eodfn/ oh sul{ gh o*rswlrq
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g*dfkdw hvw grqq�h sdu od irupxoh vxlydqwh

F @ I3h
�u�� +g4,�Nh�u�� +g5, +4;,

dyhf � od irqfwlrq gh u�hsduwlwlrq gh od orl qrupdoh fhqwu�hh hw u�hgxlwh hw

g4 @ 4
�
s
�
oq I3

N
. 4

5
�
s
�

g5 @ 4
�
s
�
oq I3

N
� 4

5�
s
�

Oh sul{ wk�hrultxh gh o*rswlrq g�hshqg grqf gh 7 sdudp�hwuhv sduidlwhphqw remhfwliv +N/ I3/ � hw u, hw g*xq sdudp�hwuh
vxemhfwli +od phvxuh gh � g�hshqg gh od p�hwkrgh xwlolv�hh/ gh od s�hulrgh frqvlg�hu�hh/ hwf1,1 Vrlw F� od ydohxu revhuy�hh
gh o*rswlrq vxu oh pdufk�h1 Od yrodwlolw�h lpsolflwh fruuhvsrqg doruv �d od ydohxu gh � whooh txh oh sul{ wk�hrultxh F vrlw
�hjdo dx sul{ revhuy�h F� =

F +�, @ F� +4<,

Srxu u�hvrxguh fhwwh �htxdwlrq/ qrxv srxyrqv hpsor|hu gl��huhqwv dojrulwkphv = Qhzwrq/ Eur|ghq/ VTUI/ Zdqj0
Whzduvrq/ JF/ hwf1 Pdlv/ fkhufkrqv �d u�hvrxguh fh sureo�hph gh id�frq vlpsoh1 Frqvlg�hurqv od irqfwlrq i g�h�qlh
sdu

i +�, @ F +�,� F� +53,

Srxu u�hvrxguh o*�htxdwlrq +4<,/ qrxv srxyrqv fkhufkhu od ydohxu gh � txl dqqxoh od irqfwlrq i1 Vxssrvrqv ghx{
vfdodluhv d hw e whov txh

i +d, ? 3 ? i +e,

doruv od vroxwlrq gh o*�htxdwlrq i +�, @ 3 y�hul�h d ? � ? e1 Frqvlg�hurqv oh srlqw f who txh f @ d.e
5 1 Doruv vl i +f, � 3/

od vroxwlrq dssduwlhqw �d o*lqwhuydooh ^f> e`1 Gdqv oh fdv frqwudluh/ od vroxwlrq dssduwlhqw �d o*lqwhuydooh ^d> f`1 Qrxv
dyrqv u�hgxlw o*lqwhuydooh txl frqwlhqw od vroxwlrq gh prlwl�h1 Qrxv srxyrqv uhfrpphqfhu o*rs�hudwlrq1 Gdqv fh fdv/ od
orqjxhxu gx qrxyho lqwhuydooh vhud txdwuh irlv soxv shwlwh txh o*lqwhuydooh ruljlqho1 Hq u�hlw�hudqw o*rs�hudwlrq xq fhuwdlq
qrpeuh gh irlv/ qrxv srxyrqv wurxyhu xq lqwhuydooh uhodwlyhphqw shwlw txl hqfdguh od vroxwlrq1 Fhw dojrulwkph hvw
dssho�h p�hwkrgh gh od elvhfwlrq1 Od ghvfulswlrq su�hf�hghqwh hvw ydolgh vl od irqfwlrq i hvw vwulfwhphqw furlvvdqwh
vxu o*lqwhuydooh ^d> e`1 F*hvw y�hul��h gdqv qrwuh fdv sxlvtxh oh Yhjd gh o*rswlrq hvw vwulfwhphqw srvlwli +u�hvxowdw sdjh
578 gh $B,OBiBaj ^4<<3`/ Pdwk�hpdwltxhv ghv pdufk�hv �qdqflhuv/ Hglwlrqv HVND/ Sdulv,1 Fhod lpsoltxh txh od
vroxwlrq rewhqxh hvw xqltxh1

VL*�4T

Remhw
Fdofxo gh od yrodwlolw�h lpsolflwh g*xqh rswlrq g*dfkdw vxu ixwxuh edv�h vxu oh prg�hoh gh Eodfn1

V|qwd{h
vljpd @ Yrolps+Sulph/N/I3/wdx/u/d/e,>

Hqwu�hhv
Sulph yhfwhxu Q � 4/ sul{ ghv rswlrqv vxu oh pdufk�h1
N yhfwhxu Q � 4/ sul{ g*h{huflfh1
I3 yhfwhxu Q � 4/ ydohxuv ghv ixwxuhv1
wdx yhfwhxu Q � 4/ pdwxulw�hv ghv rswlrqv1
u yhfwhxu Q � 4/ wdx{ g*lqw�huahw1
d vfdodluh/ ydohxu gh d1
e vfdodluh/ ydohxu gh e1

Vruwlhv
vljpd yhfwhxu Q � 4/ yrodwlolw�hv lpsolflwhv1

Yrlfl oh frgh gh od surf�hgxuh Yrolps =

41 ghfoduh pdwul{ byrolpsbN>

51 ghfoduh pdwul{ byrolpsbI3>

61 ghfoduh pdwul{ byrolpsbwdx>

71 ghfoduh pdwul{ byrolpsbu>

81 ghfoduh pdwul{ byrolpsbSulph>

91 ghfoduh pdwul{ bfrqyhujhqfh @ 31334>

:1
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;1

<1 surf Yrolps+Sulph/N/I3/wdx/u/d/e,>

431

441 byrolpsbSulph @ Sulph>

451 byrolpsbN @ N>

461 byrolpsbI3 @ I3>

471 byrolpsbwdx @ wdx>

481 byrolpsbu @ u>

491

4:1 uhws+ elvhfwlrq+)bFDOObIxwxuh/d/e, ,>

4;1 hqgs>

4<1

531

541 surf FDOObixwxuh+N/I3/vljpd/wdx/u,>

551 orfdo d/e/g4/g5/sulph>

561

571 d @ vljpd1-vtuw+wdx,>

581 g4 @ oq+I312N,12d . 318-d>

591 g5 @ g4 0 d>

5:1 e @ h{s+0u1-wdx,>

5;1

5<1

631 sulph @ I31-e1-fgiq+g4, 0 N1-e1-fgiq+g5,>

641

651 uhws+sulph,>

661 hqgs>

671

681

691 surf bFDOObIxwxuh+vljpd,>

6:1 uhws+FdoobIxwxuh+byrolpsbN/byrolpsbI3/vljpd/byrolpsbwdx/byrolpsbu,

6;1 0 byrolpsbSulph,>

6<1 hqgs>

731

741

751 surf elvhfwlrq+)i/d/e,>

761 orfdo i=surf>

771 orfdo |d/|e/Qrev/f/|f/lqg{4/lqg{5>

781

791 |d @ i+d,> |e @ i+e,>

7:1 Qrev @ urzv+|d,>

7;1

7<1 li + pd{f+|d, A 3 , ru + plqf+|e, ? 3 ,>

831 HUURUORJ %huuhxu = pdxydlvh lqlwldolvdwlrq gh d hw e1%>

841 hqg>

851 hqgli>

861

871 gr zkloh pd{f+dev+d0e,, A bfrqyhujhqfh>

881 f @ +d.e,25>

891 |f @ i+f,>

8:1 lqg{4 @ |f1?3>

8;1 lqg{5 @ 4 0 lqg{4>

8<1 d @ lqg{41-f . lqg{51-d>

931 e @ lqg{41-e . lqg{51-f>

941 hqgr>

951 f @ +d.e,25>

961 uhws+f,>

971 hqgs>

Frpphqw hvw frqvwuxlwh od surf�hgxuh Yrolps B Hooh frpsuhqg : hqwu�hhv srxu g�h�qlu ohv fdudfw�hulvwltxhv ghv
rswlrqv hw o*lqwhuydooh ^d> e` gdqv ohtxho rq fkhufkh ohv yrodwlolw�hv lpsolflwhv1 Od frqyhujhqfh gh o*dojrulwkph hvw
g�h�qlh sdu xqh yduldeoh h{whuqh frqyhujhqfh1 Ohv oljqhv 54 �d 66 g�h�qlvvhqw od sulph wk�hrultxh g*xqh rswlrq
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g*dfkdw vxu ixwxuh1 Od surf�hgxuh FDOO ixwxuh fruuhvsrqg grqf �d od irupxoh +4;,1 Hooh hvw yhfwrulv�hh sxlvtxh qrxv
xwlolvrqv ohv rs�hudwhxuv �ho�hphqw sdu �ho�hphqw1 Ohv oljqhv 69 �d 69 g�h�qlvvhqw od irqfwlrq i +�, @ F +�, � F�1 F*hvw
xqh irqfwlrq �d xqh vhxoh yduldeoh1 F*hvw srxu fhod txh qrxv hpsor|rqv 8 yduldeohv h{whuqhv + yrolps N/ yrolps I3/
hwf1,1 Hoohv shuphwwhqw gh suhqguh hq frpswh ohv ydohxuv gh F�/ N/ I3/ � hw u txl vrqw grqq�hhv sdu o*xwlolvdwhxu1
Ohv oljqhv 75 �d 97 g�h�qlvvhqw o*dojrulwkph gh od elvhfwlrq1 Od surjudppdwlrq gh fhw dojrulwkph d �hw�h yhfwrulv�hh1
Fhod yhxw gluh hq sduwlfxolhu tx*xq vhxo dssho gh od surf�hgxuh +hw qrq Q dsshov, shuphw gh fdofxohu ohv yrodwlolw�hv
lpsolflwhv ghv Q rswlrqv1 Qrxv y�hul�rqv hq suhplhu txh o*lqwhuydooh ^d> e` hqfdguh ohv vroxwlrqv +oljqhv 7< �d 85,1 Od
u�hgxfwlrq ghv lqwhuydoohv fruuhvsrqg dx{ oljqhv 87 �d 941 Od suhpl�huh lqw�hudwlrq wudqviruph o*lqwhuydooh ^d> e` hq
lqwhuydoohv soxv shwlwv

^d> e` �$

5
999997

d4> e4
d5> e5
111

dQ�4> eQ�4
dQ > eQ

6
:::::8

Od vroxwlrq f gh od oljqh 96 hvw grqf xq yhfwhxu gh glphqvlrq Q � 41

O*h{hpsoh vxlydqw frqvlg�huh oh fdofxo gh 43333 yrodwlolw�hv lpsolflwhv1 od frqyhujhqfh hvw �{�hh �d 31333341 Fhod
yhxw gluh txh od ghuql�huh lw�hudwlrq gh o*dojrulwkph gh od elvhfwlrq y�hul�h txh

mdl � elm � 3=33334 ; l @ 4> = = = > 43333

Ohv srlqwv gh g�hsduw gh o*dojrwlwkph vrqw d @ 3=334 hw e @ 3=81

qhz>

&lqfoxgh yrolps1vuf>

ordg gdwd>

Sulph @ gdwd^1/4`>

N @ gdwd^1/5`>

I3 @ gdwd^1/6`>

u @ gdwd^1/7`>

wdx @ gdwd^1/8`>

ww @ kvhf>

rxwsxw iloh @ yrolps1rxw uhvhw>

bfrqyhujhqfh @ 3133334>

vljpd @ Yrolps+Sulph/N/I3/wdx/u/31334/318,>

sulqw iwrv++kvhf0ww,2433/%Whpsv gh fdofxo = (oi vhfrqghv%/9/5,>

rxwsxw rii>

Whpsv gh fdofxo = <1;< vhfrqghv

Prlqv gh 43 vhfrqghv vrqw q�hfhvvdluhv srxu oh fdofxo ghv 43333 yrodwlolw�hv lpsolflwhv1 Fhod hvw uhodwlyhphqw
udslgh1 Hw vxuwrxw/ f*hvw vlpsoh �d surjudpphu1

2 �L_�i*�t@|�L? _it t�ih�it |i4TLhi**it @TT*�^��iit 
@ *@ �?@?Ui

WVP +Wlph VhulhvPrghoolqj, hvw xq prgxoh JDXVV srxu od prg�holvdwlrq +uhsu�hvhqwdwlrq/ hvwlpdwlrq hw su�hylvlrq,
ghv v�hulhv whpsruhoohv pxowlglphqvlrqqhoohv gdqv ohv grpdlqhv gx whpsv/ ghv iu�htxhqfhv hw gx whpsv0iu�htxhqfhv +rx
ghv rqghohwwhv,1 F*hvw xq orjlflho ghvwlq�h dx{ dqdo|vwhv �qdqflhuv/ dx{ �hfrqrplvwhv hw dx{ lqj�hqlhxuv +wk�hrulh gx
vljqdo hw frqwuaroh ghv surfhvvxv,1

Oh fdguh gh u�hi�huhqfh gh WVP hvw od wk�hrulh gx v|vw�hph olq�hdluh1 Ohv prg�hohv txl vrqw grqf sulqflsdohphqw
�hwxgl�hv sdu WVP vrqw ohv surfhvvxv pdunrylhqv olq�hdluhv g*ruguh 4 +sdu h{hpsoh/ ohv prg�hohv hvsdfh �hwdw/ ohv
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surfhvvxv YDUPD hw YDU[ rx ohv prg�hohv vwuxfwxuhov gh Kduyh|,1 Oh fkrl{ g*xqh prg�holvdwlrq olq�hdluh shxw
sduda�wuh olplw�h1 Pdlv hooh v*dy�huh lqw�huhvvdqwh gdqv gh qrpeuhx{ fdv1 Wrxw g*derug/ sdufh txh ohv whpsv gh fdofxo
q�hfhvvdluhv srxu o*dqdo|vh ghv v|vw�hphv qrq olq�hdluhv vrqw sduirlv surklelwliv491 Hqvxlwh/ frpph gh qrpeuhx{ rxwlov
vrqw glvsrqleohv/ o*lqwhusu�hwdwlrq ghv u�hvxowdwv shxw derxwlu �d ghv hqvhljqhphqwv lqw�huhvvdqwv1 Fhwwh srvlwlrq hvw fhooh
gh Vdujhqw hw Kdqvhq gdqv ohxu rxyudjh qrq sxeol�h _Uhfxuvlyh olqhdu prgho ri g|qdplf hfrqrplhv%1 Srxu hvwlphu
ohv prg�hohv pdunrylhqv olq�hdluhv/ ghx{ p�hwkrghv g*hvwlpdwlrq vrqw sursrv�hhv = fhooh gx pd{lpxp gh yudlvhpeodqfh
hw fhooh ghv prphqwv j�hq�hudolv�hv1 Hoohv shuphwwhqw gh suhqguh hq frpswh idflohphqw ghv uhvwulfwlrqv olq�hdluhv4:1 Ghv
rxwlov gh prg�holvdwlrq/ g�hyhorss�hv gdqv ohv wurlv grpdlqhv ~ whpsv/ iu�htxhqfhv hw rqghohwwhv/ frpso�hwhqw od oleudulh
WVP1

2�� �L|i t�h *it ThLU�i_�hit _i A5�

Ohv surf�hgxuhv gh WVP h{sorlwhqw sohlqhphqw ohv fdsdflw�hv gh JDXVV1 Gdqv fhuwdlqv fdv/ o*hpsorl g*dojrulwkphv
vs�hfl�txhv shxw iruwhphqw glplqxhu ohv whpsv gh fdofxo1 F*hvw qrwdpphqw oh fdv gh od p�hwkrgh gx pd{lpxp gh
yudlvhpeodqfh gdqv oh grpdlqh ghv iu�htxhqfhv +rx p�hwkrgh gh Zklwwoh, txl xwlolvh xq judglhqw dqdo|wltxh1 F*hvw
srxutxrl o*hvwlpdwlrq vxlydqwh gx surfhvvxv DUILPD+4/g/4, �d sduwlu gh 5833 revhuydwlrqv qh suhqg txh 58 vhfrqghv
hq xwlolvdqw xq srlqw gh g�hsduw +3=8>3>�3=58> 6, uhodwlyhphqw �horljq�h gh od yudlh ydohxu +3=:8> 3=8>3>5,1
qhz>

oleudu| wvp/rswpxp>

uqgvhhg 456>

Qrev @ 5833>

x @ uqgq+Qrev/4,-5>

x @ x�+3�wulpu+x/3/4,,>

x @ x-+4�0318,>

| @ uhfvhudu+x/3/31:8,> 2- Vlpxodwlrq g*xq surfhvvxv DULPD+4/3/4, -2

fqw @ 3�3�3�3> 2- Sdv gh frqwudlqwhv vxu ohv sdudphwuhv -2

bwvpbPfry @ 4>

birxulhu @ 3>

bsulqw @ 4>

rxwsxw iloh @ duilpd1rxw uhvhw>

w3 @ kvhf>

vy @ 318�3�03158�6>

~wkhwd/vwghuu/Pfry/Orjo� @ duilpd+|/4/4/vy/fqw,>

sulqw>

sulqw iwrv++kvhf0w3,2433/%Whpsv gh fdofxo = (oi vhfrqghv%/8/6,>

rxwsxw rii>

Yrlfl oh frqwhqx gx �fklhu du�pd1rxw =

Wrwdo revhuydwlrqv= 5833

Xvdeoh revhuydwlrqv= 5833

Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 7

Ghjuhhv ri iuhhgrp= 57<9

Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 0;8<<134<98

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

�Swit t)t|
i4it ?L? *�?�i@�hit TLti?| @�tt� _it ThLM*
i4it _i UL?�ih}i?Ui _<it|�4@|�L? Ei? T@h|�U�*�ihc *i �*|hi _i k@*4@? �i|i?_���
�.w@ |h@?tuLh4@|�L? _<�? t)t|
i4i _i hit|h�U|�L?t *�?�i@�hit i T*�U�|it i? t)t|
i4i _i hit|h�U|�L?t *�?�i@�hit �4T*�U�|it Tih4i| _i h@4i?ih

�? ThLM*
i4i _i 4@ �4�t@|�L? tL�t UL?|h@�?|it i? �? ThLM*
i4i _i 4@ �4�t@|�L? *�Mhi�
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00000000000000000000000000000000000000000000000000000000000000000000000000

skl4 31:66:3: 31358<78 5;15:<4;9 31333333

wkhwd4 3178<935 31366<<7 461853474 31333333

g 031344555 3134:<94 031957:;7 318654:3

vljpd 41<:7:54 31354;4< <318395:3 31333333

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

Whpsv gh fdofxo = 581983 vhfrqghv

Oh wdeohdx vxlydqw lqgltxh ohv whpsv gh fdofxo hq irqfwlrq gx qrpeuh g*revhuydwlrqv srxu o*hvwlpdwlrq IOV +�h{leoh
ohdvw vtxduhv, g*xq v|vw�hph 4 vruwlh 0 8 hqwu�hhv1

Qrpeuh g*revhuydwlrqv 833 5833 8333 43333 53333
Whpsv gh fdofxo +hq vhfrqghv, 3155 4154 518; 815: 431:44;

Fhwwh udslglw�h ghv whpsv gh fdofxo hvw gxh �d o*xwlolvdwlrq g*xq dojrulwkph vs�hfl�txh srxu od u�hvroxwlrq ghv v|vw�hphv
olq�hdluhv fuhx{1 G*dxwuhv surf�hgxuhv gh WVP h{sorlwhqw ohv fdsdflw�hv gh JDXVV1 F*hvw qrwdpphqw oh fdv ghv
wudqvirup�hhv hq rqghohwwhv hw hq sdtxhwv g*rqghohwwhv1 Ohv whpsv gh fdofxo +hq vhfrqghv, g*xqh wudqvirup�hh glvfu�hwh
hq rqghohwwhv vrqw su�hvhqw�hv gdqv oh wdeohdx fl0ghvvrxv4<1

Qrpeuh g*revhuydwlrqv 496;7 65:9; 98869 4643:5 595477
GDXE &7 3188 416: 613; 917; 46156
GDXE &53 3194 418< 6184 :169 48138

Xq dxwuh dydqwdjh gh WVP hvw vd idflolw�h g*hpsorl1 O*dssuhqwlvvdjh gh WVP hvw g*dxwdqw soxv idflolw�h txh 563
h{hpsohv looxvwuhqw o*xwlolvdwlrq ghv surf�hgxuhv1 Yr|rqv ghx{ h{hpsohv vlpsohv g*xwlolvdwlrq gh frppdqghv gh WVP1
Srxu hvwlphu xq prg�hoh Orfdo Ohyho/ qrxv dyrqv

qhz>

oleudu| wvp/rswpxp>

WVPvhw>

ordg sxuvh^` @ sxuvh1dvf>

rxwsxw iloh @ sxuvh1rxw uhvhw>

vy @ 4�4>

~ehwd/vwghuu/Pfry/Orjo� @ vpbOO+sxuvh/vy,>

rxwsxw rii>

Yrlfl oh frqwhqx gx �fklhu sxuvh1rxw =

Wrwdo revhuydwlrqv= :4

Xvdeoh revhuydwlrqv= :3

Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 5

Ghjuhhv ri iuhhgrp= 9;

Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 055:17<<33

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

vljbhwd 514:74<3 31:46;<< 61378846 31336636

vljbhsvl 8136:75: 3193656; ;1683978 31333333

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

�H�L�?t _i �� tiUL?_it t��ti?| TL�h it|�4ih *it Ui?| 4�**i ULi�U�i?|t 6w5�
�b� |�|hi �?_�U@|�uc @�iU SDD�S LMtih�@|�L?t i| *i �*|hi #�N� rec �* u@�| De tiUL?_it TL�h �?i |h@?tuLh4@|�L? i? T@^�i| _<L?_i*i||itc

Se tiUL?_it TL�h _�i|ih4�?ih *i 4i�**i�h ?��i@� i| � 4�?�|it ef tiUL?_it TL�h _�i�?�h *@ M@ti LT|�4@*i i? �|�*�t@?| *<@*}Lh�|�4i |hii

Th�?�?} _i �L�u4@? i| `�U!ih�@�tih�
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Judskltxh 44

Oh surjudpph vxlydqw shuphw gh ghfrpsrvhu xq fklus olq�hdluh hq sdtxhwv g*rqghohwwhv hw gh uhsu�hvhqwhu judskltxh0
phqw od wdeoh ghv frh�flhqwv ghv vl{ suhplhuv qlyhdx{1

qhz>

oleudu| wvp/sjudsk>

WVPvhw>

Qrev @ 5a44> Q @ Qrev>

w @ vhtd+3/52Qrev/Qrev,>

fklus @ vlq+433-sl-wa5,>

~K/J/Kwlogh/Jwlogh� @ Frliohw+5,> 2- Ilowuh gh Frliohw &5 -2

snw @ zsnw+fklus/K/J/9,>

judskvhw>

fdoo zsnSorw+snw/4,>

bsqxp @ 5> bsgdwh @ %%> bswlwokw @ 3153> bsd{kw @ 3153>

irqwv+%vlpsoh{ vlpjupd%,>

wlwoh+%Olqhdu fklus 000 vlq+433_535s_534w^5`,%_

%_OZdyhohw Sdfnhw Frhiilflhqwv%,>

{wlfv+3/Q04/45;/3,>

judsksuw+%0f@4 0fi@fklus1hsv 0z@8%,>

gudz>
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51514 Prg�hohv hvsdfh �hwdw hw Ilowuh gh Ndopdq

WVP frqvlg�huh ohv prg�hohv hvsdfh �hwdw gh od iruph53�
|w @ ]w�w . gw . %w ; w @ 4> = = = >Qrev

�w @ Ww�w�4 . fw .Uw�w ; w @ 4> = = = >Qrev

r�x |w hvw xq surfhvvxv gh glphqvlrq Q hw �w xq yhfwhxu g*�hwdw gh glphqvlrq p1 Gh qrpeuhxvhv surf�hgxuhv shuph0
wwhqw g*hvwlphu ohv sdudp�hwuhv gx prg�hoh +NI po g�h�qlw od yudlvhpeodqfh gx surfhvvxv g*lqqrydwlrq/ VVP lf fdofxoh
ohv frqglwlrqv lqlwldohv vhorq od p�hwkrgh gh Mrqhv,/ g*dssoltxhu oh �owuh gh Ndopdq +NIlowhulqj hw NI pdwul{, rx
hqfruh g*rewhqlu xq olvvdjh +NVprrwklqj,1 Od surf�hgxuh NI jdlq fdofxoh ohv pdwulfhv gh jdlq Nw/ q�hfhvvdluhv �d od
uhsu�hvhqwdwlrq vrxv iruph g*lqqrydwlrqv�

|w @ ]wHw�4 ^�w` . gw . +|w �Hw�4 ^|w`,
Hw ^�w.4` @ Ww.4Hw�4 ^�w` . fw.4 .Nw +|w �Hw�4 ^|w`,

Fhod shuphw qrwdpphqw g*�hwxglhu od frqyhujhqfh ghv dqwlflsdwlrqv udwlrqqhoohv1 O*dojrulwkph gx errwvwuds
g�hyhorss�h sdu 7|Nuuji hw bB,, ^4<<4`54 fruuhvsrqg �d od surf�hgxuh errwvwuds VVP1 Ghv surf�hgxuhv vs�hfl�txhv
shuphwwhqw g*�hwxglhu ohv prg�hohv lqyduldqwv gdqv oh whpsv +NIruhfdvwlqj srxu od su�hylvlrq/ DUH srxu od vroxwlrq
gh o*�htxdwlrq doj�heultxh gh Ulffdwl/ vji VVP srxu od irqfwlrq gh ghqvlw�h vshfwudoh/ hwf,1

Frqvlg�hurqv xq suhplhu h{hpsoh g*hvwlpdwlrq sdu oh �owuh gh Ndopdq g*xq prg�hoh lqyduldqw gdqv oh whpsv1
Gdqv vrq sdslhu _Wkh vhfrqg edqn ri wkh Xqlwhg Vwdwhv lq lwv hduo| |hduv= ohvvrqv irup d wudqvlwlrq wrzdugv dq
lqwhu0uhjlrqdo prqhwdu| xqlrq%/ P0D1 V�hq�hjdv v*lqw�huhvvh dx surfhvvxv gh frqyhujhqfh ghv wdx{ g*lq�dwlrq u�hjlrqdx{
dp�hulfdlqv +Qhz0\run/ Sklodghoskld/ Fkduohvwrq/ Qhz Ruohdqv hw Flqflqqdwl, dx g�hexw gx 4<�hph vl�hfoh +4;4:047;3,1
Lo xwlolvh qrwdpphqw xqh g�hfrpsrvlwlrq frpsrvdqwh frppxqh2frpsrvdqwhv vs�hfl�txhv =

5
99997
�4 +w,
�5 +w,
�6 +w,
�7 +w,
�8 +w,

6
::::8 @

5
99997
�4 4 3 3 3 3
�5 3 4 3 3 3
�6 3 3 4 3 3
�7 3 3 3 4 3
�8 3 3 3 3 4

6
::::8

5
9999997

F +w,
�4 +w,
�5 +w,
�6 +w,
�7 +w,
�8 +w,

6
::::::8

dyhf �l +w, oh wdx{ g*lq�dwlrq gh od u�hjlrq l/ �l +w, od frpsrvdqwh vs�hfl�txh gh od u�hjlrq l hw F +w, od frpsrvdqwh
frppxqh1 �l phvxuh o*lq�xhqfh gh od frpsrvdqwh frppxqh vxu oh wdx{ g*lq�dwlrq gh od u�hjlrq l1 Lo vxssrvh gh soxv
txh ohv frpsrvdqwhv vs�hfl�txhv hw od frpsrvdqwh frppxqh vxlyhqw xqh pdufkh do�hdwrluh1 Oh surjudpph hvwlph
ohv sdudp�hwuhv gx prg�hoh hvsdfh �hwdw dvvrfl�h/ dlqvl txh od frpsrvdqwh lqrevhuydeoh F +w,1

qhz>

oleudu| wvp/rswpxp/sjudsk>

WVPvhw>

ordg | @ sljhq>

| @ sdfnu+|,>

g @ }hurv+8/4,>

K @ }hurv+8/8,>

W @ h|h+9,>

f @ }hurv+9/4,>

U @ h|h+9,>

d3 @ 3�|^4/1`*>

S3 @ }hurv+9/9,>

2- Frpsxwh wkh orj0olnholkrrg lq wkh wlph grpdlq -2

2f
QBi�j+c ���� d�bbfoc 6LhiU@t|�?}c 5|h�U|�h@* A�4i 5ih�it �L_i*t @?_ |�i k@*4@? 6�*|ihc �@4Mh�_}i N?��iht�|) �hittc �@4Mh�_}i

2�
7|Nuujic #�5� i| k�#� bB,, d�bb�oc �LL|t|h@TT�?} t|@|i�tT@Ui 4L_i*tG B@�tt�@? 4@ �4�4 *�!i*��LL_ it|�4@|�L? @?_ |�i k@*4@?

�*|ihc aL�h?@* Lu |�i �4ih�U@? 5|@|�t|�U@* �ttLU�@|�L?c HSc �f2e��f��
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surf po+wkhwd,>

orfdo ehwd/vljpd/]/T/orjo>

ehwd @ wkhwd^4=8`>

vljpd @ wkhwd^9=44`a5>

] @ ehwd�h|h+8,>

T @ gldjuy+}hurv+9/9,/vljpd,>

fdoo VVPbexlog+]/g/K/W/f/U/T/3,> 2- Exlog wkh vwdwh vsdfh prgho -2

fdoo NIlowhulqj+|/d3/S3,> 2- Uxq wkh Ndopdq ilowhu -2

orjo @ NIbpo> 2- Frpsxwh wkh orj0olnholkrrg yhfwru -2

uhws+orjo,>

hqgs>

2- Hvwlpdwlrq ri wkh sdudphwhuv yhfwru -2

vy @ rqhv+44/4,>

bwvpbPfry @ 4>

~wkhwd/vwghuu/Pfry/Orjo� @ WGbpo+)po/vy,>

ehwd @ wkhwd^4=8`>

vljpd @ wkhwd^9=44`a5>

] @ ehwd�h|h+8,>

T @ gldjuy+}hurv+9/9,/vljpd,>

fdoo VVPbexlog+]/g/K/W/f/U/T/3,> 2- Exlog wkh vwdwh vsdfh prgho -2

fdoo NIlowhulqj+|/d3/S3,> 2- Uxq wkh Ndopdq ilowhu -2

dw @ NIbpdwul{+6,> 2- Uhdg wkh vwdwh yhfwruv d+w, -2

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

ode@% ^4;4:` ^4;4;` ^4;4<` ^4;53` ^4;54` %_

% ^4;55` ^4;56` ^4;57` ^4;58` ^4;59` ^4;5:` ^4;5;` %_

% ^4;5<` ^4;63` ^4;64` ^4;65` ^4;66` ^4;67` ^4;68` %_

% ^4;69` ^4;6:` ^4;6;` ^4;6<` ^4;73` ^4;74` %>

dvfodeho+ode/3,>

{wlfv+4/633/45/7,>

wlwoh+%Frpprq frpsrqhqw%_

%_Ouhjlrqdo lqiodwlrq udwhv%_

%_O+4;4:04;74,%,>

bsow|sh @ 9>

bsozlgwk @ 8>

judsksuw+%0f@4 0fi@frpprq1hsv 0z@8%,>

{|+vhtd+4/4/urzv+dw,,/dw^1/4`,>

Frqvlg�hurqv pdlqwhqdqw xq prg�hoh hvsdfh0�hwdw yduldqw gdqv oh whpsv +f*hvw0�d0gluh txh ohv pdwulfhv g�h�qlvvdqw
oh prg�hoh qh vrqw soxv frqvwdqwhv, = �

|w @ {w� +w, . xw
� +w, @ �� +w � 4, . �}w . yw

Gdqv o*h{hpsoh vxlydqw/ qrxv dyrqv vlpxo�h xq surfhvvxv +dyhf � @ 3=;/ � @ 3=58/ xw � Q +3> 5, hw yw � Q +3>4=8,,1
Qrxv dyrqv hqvxlwh hvwlp�h ohv sdudp�hwuhv gx prg�hoh +�> �> �x> �y, hw od wudmhfwrluh gx frh�flhqw � +w,1

2-

-- |+w, @ e+w,-{+w, . x+w,

-- e+w, @ doskd-e+w04, . ghowd-}+w, . y+w,

-2
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Judskltxh 45

qhz>

oleudu| wvp/rswpxp/sjudsk>

ghfoduh h{whuqdo vljpd>

ghfoduh h{whuqdo ghowd>

ghfoduh h{whuqdo doskd>

uqgvhhg 456789>

Qrev @ 433>

v @ vhtd+4/4/433,>

{ @ uqgx+Qrev/4,-43>

} @ uqgx+Qrev/4,>

y @ uqgq+Qrev/4,-418>

e @ uhfvhudu+y.3158-}/3/31;,>

x @ uqgq+Qrev/4,-5>

| @ e1-{ . x>

surf ]]+l,>

uhws+{^l`,>

hqgs>

surf g+l,>

uhws+3,>

hqgs>

surf W+l,>

uhws+doskd,>

hqgs>
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surf f+l,>

uhws+ghowd-}^l`,>

hqgs>

surf U+l,>

uhws+4,>

hqgs>

surf K+l,>

orfdo z>

z @ vljpd^4`a5>

uhws+z,>

hqgs>

surf T+l,>

orfdo z>

z @ vljpd^5`a5>

uhws+z,>

hqgs>

d3 @ 3> S3 @ 3>

surf po+wkhwd,>

orfdo OrjO>

doskd @ wkhwd^4`>

ghowd @ wkhwd^5`>

vljpd @ wkhwd^6 7`>

fdoo VVPbexlog+)]]/)g/)K/)W/)f/)U/)T/4,>

fdoo NIlowhulqj+|/d3/S3,>

OrjO @ NIbpo>

uhws+OrjO,>

hqgs>

rxwsxw iloh @ ydu|lqj1rxw uhvhw>

vy @ rqhv+7/4,>

bwvpbsduqp @ %doskd%�%ghowd%�%vljbx%�%vljby%>

~wkhwd/vwghuu/Pfry/OrjO� @ WGbpo+)po/vy,>

rxwsxw rii>

doskd @ wkhwd^4`> ghowd @ wkhwd^5`> vljpd @ wkhwd^6 7`>

fdoo VVPbexlog+)]]/)g/)K/)W/)f/)U/)T/4,>

fdoo NIlowhulqj+\/d3/S3,>

|f @ NIbpdwul{+4,> 2- |^w�w04` -2

y @ NIbpdwul{+5,> 2- y^w` -2

d @ NIbpdwul{+6,> 2- d^w` -2

S @ NIbpdwul{+7,> 2- S^w` -2

df @ NIbpdwul{+8,> 2- d^w�w04` -2

Sf @ NIbpdwul{+9,> 2- S^w�w04` -2

I @ NIbpdwul{+:,> 2- I^w�w04` -2

lqyI @ NIbpdwul{+;,> 2- I^w�w04`a+04, -2

~dv/Sv� @ Nvprrwklqj>

judskvhw>

bsgdwh @ %%> bsqxp @ 5> irqwv+%vlpsoh{ vlpjupd%,>

{odeho+%Revhuydwlrq%,>

bsohjvwu @ %_535e_534_333Ndopdq ilowhu_333Ndopdq vprrwklqj%>

7:



Judskltxh 46

bsohjfwo @ ~5 9 8 4�>

bsow|sh @ 9�4�6>

judsksuw+%0f@4 0fi@ydu|lqj1hsv 0z@8%,>

{|+v/e�d�dv,>

Wrwdo revhuydwlrqv= 433

Xvdeoh revhuydwlrqv= 433

Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 7

Ghjuhhv ri iuhhgrp= <9

Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 0658148;7:

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

doskd 31:63866 313:;54< <166<87< 31333333

ghowd 315:39<4 3159335; 41374337 316337;;

vljbx 41<:87;7 31733894 71<64:<9 31333336

vljby 41767:;8 31475767 4313:6674 31333333

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

51515 Dqdo|vh gdqv oh grpdlqh ghv iu�htxhqfhv

Oh grpdlqh ghv iu�htxhqfhv hvw wu�hv ghyhorss�h gdqv WVP1 Lo h{lvwh ghv surf�hgxuhv srxu oh fdofxo gx s�hulrgrjudpph/
o*hvwlpdwlrq gx vshfwuh sdu olvvdjh +ihqahwuhv uhfwdqjxodluh/ gh Eduwohww/ Gdqlhoo/ Wxnh|/ Sdu}hq hw Eduwohww0Sulhvwoh|,/
srxu o*dqdo|vh furlv�hh hw o*dqdo|vh pxowlglphqvlrqqhooh1 Gdqv o*h{hpsoh vxlydqw/ qrxv vlpxorqv xq prg�hoh dupd
xqlydul�h/ sxlv qrxv fdofxorqv oh s�hulrgrjudpph1 Qrxv hvwlprqv hqvxlwh oh vshfwuh sdu olvvdjh vshfwudo hw sdu
rqghohwwhv551

22�N�,�Ac �� d�bbeoc �@�i*i| |�hit�L*_�?} |iU�?�^�it uLh TL�ih tTiU|h�4 it|�4@|�L?c W,,, |h@?t@U|�L?t L? 5�}?@* �hLUitt�?}c e2c
��2S����S
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qhz>

oleudu| wvp/rswpxp/sjudsk>

WVPvhw>

uqgvhhg 456789>

w @ vhtd+4/4/4357,>

ehwd @ 031<�0318>

vljpd @ 318>

{ @ uhfvhudu+uqgq+4357/4,-vljpd/3�3/ehwd,>

{ @ { . uqgq+4357/4,-3158>

birxulhu @ 3>

~odpegd/L� @ SGJP+{,>

bvprrwklqj @ 58�8�3�3156> 2- Sdu}hq odj zlqgrz zlwk edqgzlgwk @ 58 -2

L5 @ vprrwklqj+L,>

vji @ vjibduilpd+ehwd�3/5/3/vljpd/odpegd,>

~K/J/Kwlogh/Jwlogh� @ Gdxehfklhv+;,>

bzfhqwhu @ 3>

z @ zw+L/K/J/3,>

z @ h{wudfw+z/44�43�<�;�:�9,>

| @ lzw+z/Kwlogh/Jwlogh/3,>

t @ wuxqf+urzv+odpegd,25,>

judskvhw>

bsgdwh @ %%> bsqxp @ 5> bsqxpkw @ 3158> bswlwokw @ 3158>

bsow|sh @ 9�4�6�8>

ehjzlqg>

zlqgrz+5/4/3,>

vhwzlqg+4,>

wlwoh+%Shulrgrjudpph%,>

{|+odpegd^4=t`/L^4=t`,>

qh{wzlqg>

wlwoh+%Hvwlpdwlrq gx vshfwuh%,>

|wlfv+3/5/4/3,>

bsohjvwu @ %irqfwlrq vshfwudoh_3Ihqhwuh gh Sdu}hq_3Rqghohwwhv%>

bsohjfwo @ ~5 8 4 6�>

{|+odpegd^4=t`/vji^4=t`�L5^4=t`�|^4=t`,>

judsksuw+%0f@4 0fi@vshfwudo1hsv 0z@8%,>

hqgzlqg>

Gdqv o*h{hpsoh vxlydqw/ qrxv vlpxorqv xq prg�hoh hvsdfh �hwdw +xq v|vw�hph �d 5 hqwu�hhv hw 5 vruwlhv,1 Qrxv fdofxorqv
hqvxlwh oh s�hulrgrjudpph pxowlglphqvlrqqho ghv v�hulhv vlpxo�hhv hw qrxv oh frpsdurqv dx vshfwuh wk�hrultxh gx
prg�hoh hvsdfh �hwdw1

qhz>

oleudu| wvp/rswpxp/sjudsk>

WVPvhw>

uqgvhhg 456789>

birxulhu @ 3>

] @ h|h+5,> g @ 3�3>

ohw K^5/5` @ 315 3 3 314>

ohw W^5/5` @ 318 316 3 0318>

7<
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f @ 3�3> U @ 4�4> T @ 3158>

fdoo VVPbexlog+]/g/K/W/f/U/T/3,>

~|/d� @ UQGbVVP+3�3/433,>

~odpegd/L� @ SGJP5+|,>

bvprrwklqj @ 48�7�4�3156>

L4 @ vprrwklqj+L^1/4`,>

L5 @ vprrwklqj+L^1/7`,>

J @ vjibVVP+odpegd,>

t @ wuxqf+urzv+odpegd,25,>

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

bswlwokw @ 3163> bsqxpkw @ 3163> bsd{kw @ 3163>

irqwv+%vlpsoh{ vlpjupd%,>

ehjzlqg>

zlqgrz+4/5/3,>

vhwzlqg+4,>

wlwoh+%Suhplhuh vhulh whpsruhooh%,>

{odeho+%iuhtxhqfh%,>

{wlfv+3/sl/sl27/3,>

ode @ % 3 _535s_53427 _535s_53425 _5346_535s_53427 _535s_534%>

dvfodeho+ode/3,>

bsohjvwu @ %SGJP_3ghqvlwh vshfwudoh%> bsohjfwo @ ~5 8 6 8�>

{|+odpegd^4=t`/L4^4=t`�J^4=t/4`,>

qh{wzlqg>
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wlwoh+%Ghx{lhph vhulh whpsruhooh%,>

judsksuw+%0f@4 0fi@sgjp1hsv 0z@8%,>

{|+odpegd^4=t`/L5^4=t`�J^4=t/7`,>

hqgzlqg>

Od surf�hgxuh vji VVP shuphw gh fdofxohu oh vshfwuh g*xq prg�hoh hvsdfh �hwdw pxowlglphqvlrqqho1 Fhod shuphw
qrwdpphqw gh srxyrlu hvwlphu ohv prg�hohv pxowlydul�hv gdqv oh grpdlqh ghv iu�htxhqfhv1

qhz>

oleudu| wvp/rswpxp/sjudsk>

WVPvhw>

uqgvhhg 456789>

birxulhu @ 3>

] @ h|h+5,> g @ 3�3>

ohw K^5/5` @ 315 3 3 314>

ohw W^5/5` @ 318 316 3 0318>

f @ 3�3> U @ 4�4> T @ 3158>

fdoo VVPbexlog+]/g/K/W/f/U/T/3,>

~|/d� @ UQGbVVP+3�3/45;,>

~odpegd/L|� @ SGJP5+|,>

vy @ 318�316�0318�vtuw+3158�315�314,>

2-

-- Surfhgxuh srxu fdofxohu od ghqvlwh vshfwudoh

-- gx prghoh hvsdfh hwdw
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-2

surf vji+wkhwd/odpegd,>

orfdo W/T/K/]/g/f/U>

orfdo j>

W @ +wkhwd^4`�wkhwd^5`,�+3�wkhwd^6`,>

T @ wkhwd^7`>

T @ Ta5>

K @ +wkhwd^8`�3,�+3�wkhwd^9`,>

K @ Ka5>

] @ h|h+5,> g @ 3�3>

f @ ~3/3�> U @ ~4/4�>

fdoo VVPbexlog+]/g/K/W/f/U/T/3,>

j @ vjibVVP+odpegd,>

uhws+j,>

hqgs>

2-

-- Yudlvhpeodqfh g*xq surfhvvxv pxowlglphqvlrqqho

-2

surf po+wkhwd,>

orfdo J|/Qvwdu/orjo/m/Lm/Jm>

J| @ vji+wkhwd/odpegd,>

Qvwdu @ urzv+odpegd,>

orjo @ }hurv+Qvwdu/4,>

m @ 4>

gr xqwlo m A Qvwdu>

Lm @ {sqg5+L|/m,>

Jm @ {sqg5+J|/m,>

orjo^m` @ 0318-oq+ghw+Jm,, 0318-vxpf+gldj++lqy+Jm,-Lm,,,>

m @ m . 4>

hqgr>

orjo @ uhdo+orjo,>

uhws+orjo,>

hqgs>

rxwsxw iloh @ igpo1rxw uhvhw>

bwvpbPfry @ 4>

~wkhwd/vwghuu/Pfry/Orjo� @ WGbpo+)po/vy,>

rxwsxw rii>

Yrlfl oh frqwhqx gh igpo1rxw =

Wrwdo revhuydwlrqv= 45;

Xvdeoh revhuydwlrqv= 45;

Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 9

Ghjuhhv ri iuhhgrp= 455

Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 81:3;45
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Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

S34 318:548; 313:8856 :18:8<<; 31333333

S35 314;::96 3145<8;8 4177;<87 3147<<49

S36 03189;784 313;655; 091;63347 31333333

S37 3183:::5 31373669 4518;;797 31333333

S38 3178746< 3137395; 4414::;93 31333333

S39 315<7<94 3136879: ;1649764 31333333

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

51516 Ohv gl��huhqwhv p�hwkrghv g*hvwlpdwlrq

Ohv gl��huhqwhv p�hwkrghv g*hvwlpdwlrq gh WVP vrqw oh pd{lpxp gh yudlvhpeodqfh gdqv oh grpdlqh gx whpsv/ oh
pd{lpxp gh yudlvhpeodqfh gdqv oh grpdlqh ghv iu�htxhqfhv +rx p�hwkrgh gh Zklwwoh, hw od p�hwkrgh ghv prphqwv
j�hq�hudolv�hv1 Srxu fkdfxqh gh fhv p�hwkrghv/ qrxv srxyrqv lpsrvhu ghv uhvwulfwlrqv olq�hdluhv lpsolflwhv1 Srxu ohv
uhvwulfwlrqv olq�hdluhv h{solflwhv/ qrxv srxyrqv hpsor|hu od surf�hgxuh H{solflw wr Lpsolflw srxu ohv wudqviruphu
hq uhvwulfwlrqv lpsolflwhv1 O*h{hpsoh vxlydqw frqfhuqh o*hvwlpdwlrq g*xq prg�hoh Orfdo Olqhdu Wuhqg1 Qrxv xwlolvrqv
ohv ghx{ p�hwkrghv gx pd{lpxp gh yudlvhpeodqfh1

qhz>

oleudu| wvp/rswpxp/sjudsk>

WVPvhw>

ordg jqs^` @ jqs1dvf>

Qrev @ urzv+jqs,>

rxwsxw iloh @ oow1rxw uhvhw>

2- Phwkrgh gh Zklwwoh -2

vy @ 8�8�8>

sulqw %Phwkrgh gh Zklwwoh%>

sulqw %000000000000000000%>

bwvpbrswpxp @ 3> 2- Dojrulwkph gx vfruh -2

~ehwd/vwghuu/Pfry/Orjo� @ vpbOOW+jqs/vy,>

2- Phwkrgh gx pd{lpxp gh yudlvhpeodqfh gdqv oh grpdlqh gx whpsv -2

sulqw> sulqw>

sulqw %Phwkrgh gx pd{lpxp gh yudlvhpeodqfh gdqv oh grpdlqh gx whpsv%>

sulqw %000000000000000000000000000000000000000000000000000000000000%>

] @ 4�3> g @ 3>

W @ ~4 4/3 4�> f @ 3�3> U @ ~4 3/3 4�>

d3 @ jqs^4`�3> S3 @ }hurv+5/5,>

surf po+wkhwd,>

orfdo K/T/OrjO>

wkhwd @ wkhwda5> 2- vljpda5 -2

K @ wkhwd^6`>

T @ +wkhwd^4`�3,�+3�wkhwd^5`,>

fdoo VVPbexlog+]/g/K/W/f/U/T/3,>

fdoo NIlowhulqj+jqs/d3/S3,>

OrjO @ NIbpo>

uhws+OrjO,>

hqgs>
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bwvpbrswpxp @ 3> 2- dojrulwkph EKKK -2

bwvpbPfry @ 6> 2- Khwhurvnhgdvwlflw| fryduldqfh -2

~ehwd/vwghuu/Pfry/Orjo� @ WGbpo+)po/vy,>

rxwsxw rii>

Phwkrgh gh Zklwwoh

000000000000000000

Wrwdo revhuydwlrqv= 94

Xvdeoh revhuydwlrqv= 8<

Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 6

Ghjuhhv ri iuhhgrp= 89

Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 05:6133:58

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

vljbhwd 541:6578< 61;95;<7 81958<86 31333334

vljb}hwd 41934785 31;587:; 41<73363 3138:74;

vljbhsvl :14457;< 815;63;4 416795:: 314;696;

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

Phwkrgh gx pd{lpxp gh yudlvhpeodqfh gdqv oh grpdlqh gx whpsv

000000000000000000000000000000000000000000000000000000000000

Wrwdo revhuydwlrqv= 94

Xvdeoh revhuydwlrqv= 94

Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 6

Ghjuhhv ri iuhhgrp= 8;

Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 05;4138754

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

vljbhwd 531<685<: 61;547<: 817:;5<: 31333334

vljb}hwd 41;983<7 318<;;5; 614478:8 31335;94

vljbhsvl :1877;:3 431:87;<6 31:3485< 317;8::;

Fryduldqfh pdwul{= Zklwh Khwhurvnhgdvwlf pdwul{1

Qrxv srxyrqv hvwlphu xq prg�hoh DUFK sdu pd{lpxp gh yudlvhpeodqfh rx sdu p�hwkrgh ghv prphqwv j�hq�hudolv�hv1

qhz>

oleudu| wvp/rswpxp>

Qrev @ 583>

doskd3 @ 318> doskd4 @ 319>

2- Vlpxodwlrq g*xq surfhvvxv DUFK -2

x @ }hurv+Qrev/4,>

k @ }hurv+Qrev/4,>

l @ 5>

gr xqwlo l A Qrev>

k^l` @ vtuw+doskd3a5 . doskd4a5-x^l04`a5,>

x^l` @ uqgq+4/4,-k^l`>
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l @ l.4>

hqgr>

{ @ 6-uqgx+Qrev/4,>

| @ 5 . 6-{ . x>

surf po+wkhwd,>

orfdo x/x5/k5/orjo>

x @ |0wkhwd^4`0wkhwd^5`-{>

x5 @ x1-x>

k5 @ wkhwd^6`a5 . wkhwd^7`a5-odj4+x5,>

k5^4` @ wkhwd^6`a5>

orjo @ 0318-oq+5-sl,0318-oq+k5,0318-x512k5>

uhws+orjo,>

hqgs>

surf DUFK+wkhwd,>

orfdo P/x/k5/x5/l>

P @ }hurv+Qrev/7,>

x @ |0wkhwd^4`0wkhwd^5`-{>

2- Suhplhu prphqw -2

P^1/4` @ x>

2- fdofxo k+w,a5 -2

x5 @ x1-x>

k5 @ wkhwd^6`a5 . wkhwd^7`a5-odj4+x5,>

k5^4` @ wkhwd^6`a5>

2- Ghx{lhph prphqw -2

P^1/5` @ x50k5>

2- x+w, qrq fruuhoh dyhf {+w, -2

P^1/6` @ {1-x>

2- x+w,a50k+w,a5 qrq fruuhoh dyhf x+w0l,a5/ l @ 4 -2

P^1/7` @ +x50k5,1-odjq+x5/4,>

uhws+P,>

hqgs>

rxwsxw iloh @ dufk1rxw uhvhw>

vy @ 5�6�318>

2- wkhwd^7` @ 3/ Sdv g*hiihw dufk -2

UU @ ghvljq+4�5�6�3,> u @ }hurv+7/4,>

bwvpbsduqp @ %ehwd4%�%ehwd5%�%doskd3%�%doskd4%>
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2- Phwkrgh gx pd{lpxp gh yudlvhpeodqfh -2

sulqw %Phwkrgh gx pd{lpxp gh yudlvhpeodqfh%>

sulqw %00000000000000000000000000000000000%>

~wkhwd4/vwghuu/Pfry/Tplq� @ WGbfpo+)po/vy/UU/u,>

bjppbUU @ UU>

bjppbu @ u>

2- Phwkrgh ghv prphqwv jhqhudolvhv -2

sulqw> sulqw>

sulqw %Phwkrgh gx prphqwv jhqhudolvhv%>

sulqw %000000000000000000000000000000%>

~wkhwd5/vwghuu/Pfry/Tplq� @ jpp+)dufk/vy,>

rxwsxw rii>

Phwkrgh gx pd{lpxp gh yudlvhpeodqfh

00000000000000000000000000000000000

Wrwdo revhuydwlrqv= 583

Xvdeoh revhuydwlrqv= 583

Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 6

Ghjuhhv ri iuhhgrp= 57:

Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 056718::7:

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

ehwd4 41<55358 313:8:<: 58168:6<5 31333333

ehwd5 61354643 313783;4 9:134<43; 31333333

doskd3 3194;6<9 3135:989 551693743 31333333

doskd4 31333333 31333333 1 1

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

Phwkrgh gx prphqwv jhqhudolvhv

000000000000000000000000000000

Wrwdo revhuydwlrqv= 583

Xvdeoh revhuydwlrqv= 57<

Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 7

Ghjuhhv ri iuhhgrp= 579

Qxpehu ri prphqw frqglwlrqv= 7

Ydoxh ri wkh fulwhulrq ixqfwlrq= 3135779

Kdqvhq*v whvw ri ryhulghqwli|lqj uhvwulfwlrqv= 913<37<

s0ydoxh= 313468<

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

ehwd4 41<65344 313:9::5 581498763 31333333

ehwd5 6134;435 31377746 9:1<885:9 31333333

doskd3 318;5889 3135;6<; 531847535 31333333
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doskd4 31333333 31333333 1 1

51517 V|vw�hphv dssur{lpdwlyhphqw olq�hdluhv

Ohv dojrulwkphv IOV56 hw JIOV57 vrqw lpso�hphqw�hv gdqv WVP1 Lov shuphwwhqw g*hvwlphu ghv v|vw�hphv dssur{l0
pdwlyhphqw olq�hdluhv1 Frqvlg�hurqv xq prg�hoh olq�hdluh dyhf ghv frh�flhqwv yduldqw gdqv oh whpsv1 Gdqv o*h{hpsoh
vxlydqw/ oh suhplhu frh�flhqw hvw xqh frqvwdqwh/ oh vhfrqg hvw xqh irqfwlrq vlqxvr��gdoh euxlw�hh hw oh wurlvl�hph vxlw
xq surfhvvxv DU+4,1 Qrxv dyrqv vlpxo�h xqh v�hulh/ sxlv qrxv dyrqv hvwlp�h ohv frh�flhqwv sdu ROV hw IOV1 Oh
judskltxh +49, uhsu�hvhqwh od yudlh ydohxu gx wurlvl�hph frh�flhqw hw ohv hvwlpdwhxuv ROV hw IOV1 Od p�hwkrgh IOV
dssduda�w wu�hv shuirupdqwh1

qhz>

oleudu| wvp/sjudsk>

WVPvhw>

uqgvhhg 456>

Qrev @ 833>

{ @ iorru+uqgx+Qrev/6,-433,> 2- 6 hqwuhhv -2

e4 @ rqhv+Qrev/4,>

e5 @ vlq+vhtd+3/5-sl2Qrev/Qrev,, . uqgq+Qrev/4,-3158>

e6 @ uhfvhudu+uqgq+Qrev/4,/43/31<,>

E @ e4�e5�e6>

| @ vxpf+{*1-E*, . uqgq+Qrev/4,> 2- yduldeoh h{soltxhh -2

~Eiov/x/u5P/u5G� @ IOV+|/{/4,> 2- Hvwlpdwlrq IOV -2

Erov @ lqysg+{*{,-{*|> 2- Hvwlpdwlrq ROV -2

judskvhw>

bsow|sh @ 9�6�4> bsgdwh @ %%> bsqxp @ 5>

wlwoh+%6^hph` frhiilflhqw%,> {odeho+%Revhuydwlrq%,>

bsohjvwu @ %yudlh ydohxu_3IOV_3ROV%> bsohjfwo @ 4>

Erov @ Erov*1-rqhv+Qrev/4,>

judsksuw+%0f@4 0fi@iov41hsv 0z@8%,>

{|+vhtd+4/4/Qrev,/e6�Eiov^1/6`�Erov^1/6`,>

Frqvlg�hurqv pdlqwhqdqw oh prg�hoh vxlydqw
|w @ {w� . xw

dyhf

�w @

�
} vl w � V

z vl w A V

Oh judskltxh 4: prqwuh txh oh �owuh IOV shxw g�hwhfwhu oh g�hsodfhphqw qrq dqwlfls�h gh } �d z1

qhz>

oleudu| wvp/sjudsk>

WVPvhw>

uqgvhhg 456>

Qrev @ 833> V @ 583>

} @ 5> z @ 8>

{ @ iorru+uqgx+Qrev/4,-433,>

e @ rqhv+V/4,-}�rqhv+Qrev0V/4,-z>

| @ 6 . {1-e . uqgq+Qrev/4,>

{ @ rqhv+Qrev/4,�{>

bsulqw @ 3>

2�lB,BOBc +� i| w� CjtuB|t�NA d�bHboc A�4i��@h)�?} *�?i@h hi}hitt�L? ��@ �i �M*i *i@t| t^�@hitc �L4T�|iht : �@|�i4@|�Ut ��|�

�TT*�U@|�L?tc �.c �2�D��2eD
2elB,BOBc +� i| w� CjtuB|t�NA d�bbfoc 6*i �M*i *i@t| t^�@hit uLh @TThL �4@|i*) *�?i@h t)t|i4tc W,,, Ah@?t@U|�L?t L? 5)t|i4tc �@?

@?_ �)Mih?i|�Utc 2fc b.H�bHb
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Judskltxh 49

~Eiov4/x/u5P/u5G� @ IOV+|/{/4,>

~Eiov5/x/u5P/u5G� @ IOV+|/{/43a9,>

~Euov/vwghuu/x/uvv� @ UOV+|/{,>

judskvhw>

bsow|sh @ 9�6�4>

irqwv+%vlpsoh{ vlpjupd%,>

bsohjvwu @ %IOV _535p_534 @ 4_3IOV _535p_534 @ 43^9`_3UOV%>

bsohjfwo @ 4>

bsgdwh @ %%> bsqxp @ 5> {odeho+%Revhuydwlrq%,>

judsksuw+%0f@4 0fi@iov51hsv 0z@8%,>

{|+vhtd+4/4/Qrev,/Eiov4^1/5`�Eiov5^1/5`�Euov^1/5`,>

Frqvlg�hurqv xq v|vw�hph olq�hdluh 7 hqwu�hhv24 vruwlh1 Vxssrvrqv txh fh v|vw�hph frpsuhqqh ; u�hjlphv1 Gdqv oh
surjudpph vxlydqw/ ohv u�hjlphv vrqw ol�hv �d od uhodwlrq 5�hph hqwu�hh24�huh vruwlh1 IOV g�hwhfwh sduidlwhphqw fhv u�hjlphv
+yrlu judskltxhv 4; hw 4<,1

qhz>

oleudu| wvp/sjudsk>

WVPvhw>

uqgvhhg 456>

Qrev @ 4333>

} @ 5�518�5158�418�5�518�6�51:8>

{4 @ iorru+uqgx+Qrev/4,-433,>

{5 @ iorru+uqgx+Qrev/5,-433,>

e4 @ ~�> e5 @ 5�6>

l @ 4>

gr xqwlo l A ;>

8;



Judskltxh 4:

e4 @ e4 � }^l`-rqhv+458/4,>

l @ l . 4>

hqgr>

| @ 7 . {41-e4 . {5-e5 . uqgq+Qrev/4,>

{ @ rqhv+Qrev/4,�{4�{5>

~Eiov/x/u5P/u5G� @ IOV+|/{/43333,>

judskvhw>

bsgdwh @ %%> bsqxp @ 5> {odeho+%Revhuydwlrq%,>

judsksuw+%0f@4 0fi@iov6d1hsv 0z@8%,>

{|+vhtd+4/4/Qrev,/Eiov^1/5`�e4,>

judsksuw+%0f@4 0fi@iov6e1hsv 0z@8%,>

|wlfv+4/8/4/3,>

bsow|sh @ 9�4�6>

{|+vhtd+4/4/Qrev,/Eiov^1/4 6 7`,>

O*dojrulwkph JIOV hvw xqh j�hq�hudolvdwlrq gh IOV oruvtxh oh v|vw�hph frpsuhqg soxvlhxuv vruwlhv1 Gdqv o*h{hpsoh
vxlydqw/ qrxv hpsor|rqv oh �owuh JIOV srxu h{wudluh od whqgdqfh g*xqh v�hulh1

qhz>

oleudu| wvp/rswpxp/sjudsk>

WVPvhw>

ordg gdwd^4357/5` @ whqgdqfh1dvf>

| @ gdwd^1/4`>

whqgdqfh @ gdwd^1/5`>

2-

8<



Judskltxh 4;

Judskltxh 4<
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Judskltxh 53

-- Ilowuh JIOV

-2

surf K+w,> uhws+4,> hqgs>

surf p+w,> uhws+3,> hqgs>

surf PP+w,> uhws+4,> hqgs>

surf I+w,> uhws+4,> hqgs>

surf g+w,> uhws+3,> hqgs>

surf GG+w,> uhws+4,> hqgs>

T3 @ 4> s3 @ |^4`>

~dbJIOV/x/dv/xv� @ jiov+|/)K/)p/)PP/)I/)g/)GG/T3/s3/43333,>

judskvhw>

bsgdwh @ %%>

bsohjvwu @ %Whqgdqfh_3Ilowuh JIOV%>

bsohjfwo @ ~5 ; 8158 718�>

judsksuw+%0f@4 0fi@whqgdqfh1hsv 0z@8%,>

{|+vhtd+4/4/4357,/whqgdqfh�dbJIOV,>

51518 H{srvdqw gh Kxuvw hw udflqh iudfwlrqqdluh

Oh surjudpph vxlydqw hvw xqh frpsdudlvrq vxu txhotxhv vlpxodwlrqv ghv hvwlpdwhxuv gh Kxuvw gdqv oh grpdlqh gx
whpsv58 hw gdqv oh grpdlqh ghv iu�htxhqfhv591

qhz>

oleudu| wvp/rswpxp>

WVPvhw>

2D
wNc ��`� d�bb�oc wL?}�4i4Lh) �? t|LU! 4@h!i| Th�Uitc ,UL?L4i|h�U@c Dbc �2.b�����
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&lqfoxgh urelqvrq1vuf>

&lqfoxgh kxuvw1vuf>

rxwsxw iloh @ kxuvw1rxw uhvhw>

birxulhu @ 3>

bsulqw @ 3>

bbrxwsxw @ 3>

l @ 4>

gr xqwlo l A 43>

{ @ uqgq+4333/4,>

K4 @ Urelqvrq+{/3/4/3,>

~K5/UV� @ KXUVW+{/5/8,>

sulqw K4�K5>

l @ l . 4>

hqgr>

rxwsxw rii>

Yrlfl oh frqwhqx gx �fklhu kxuvw1rxw =

3185684<5: 318<9;33:9

31848<469; 31736:37<<

3186466837 317<693<:8

317<5;<375 3167478457

317;::4<<4 31:9933;<8

3183<3<;:3 318:4;85:8

317:<:88<: 317;:345;<

318339567; 31796:7;8:

317;;5<<;3 31777669:<

31855;776; 317848:897

Soxvlhxuv p�hwkrghv h{lvwhqw srxu hvwlphu od udflqh iudfwlrqqdluh1 Gdqv o*h{hpsoh txl vxlw/ qrxv frpsdurqv
o*hvwlpdwhxu JSK dyhf fhoxl ghv rqghohwwhv5:1

qhz>

oleudu| wvp/rswpxp/sjudsk>

&lqfoxgh iudfwdo1vuf>

WVPvhw>

P @ ;>

Qrev @ 5a;>

Qu @ 833> 2- Qrpeuh gh uhsolfdwlrqv -2

g @ 3158>

~gdwd/uhwfrgh� @ UQGbduilpd+g/3/3/5/4333/Qrev/Qu,>

Hvwlpdwh @ }hurv+Qu/5,>

Qevlpxo @ 4>

gr xqwlo Qevlpxo A Qu>

orfdwh 8/8> sulqw iwrv+Qevlpxo/%Lwhudwlrq q (oi%/5/3,>

{ @ gdwd^1/Qevlpxo`>

g4 @ JSK+{,>

g5 @ ZdyhohwPhwkrg+{,>

Hvwlpdwh^Qevlpxo/1` @ g4�g5>

Qevlpxo @ Qevlpxo . 4>

2.bNiAj,,c B�`� i| �� �VVjA�j�6 d�bb2oc ,t|�4@|�L? Lu uh@U|@* t�}?@*t uLh4 ?L�t) 4i@t�hi4i?|t �t�?} �@�i*i|tc W,,, |h@?t@U|�L?t

L? 5�}?@* �hLUitt�?}c efc S���S2�
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hqgr>

{ @ ~�> ghqv @~�>

m @ 4>

gr xqwlo m A 5>

~{b/ghqvb/I/uhwfrgh� @ Nhuqho+hvwlpdwh^1/m`,>

{ @ {�{b> ghqv @ ghqv�ghqvb>

m @ m . 4>

hqgr>

judskvhw>

wlwoh+%Vlpxodwlrqv gh Prqwh Fduor%_

%_OGhqvlwh hpslultxh gh od udflqh iudfwlrqqdluh%,>

bsgdwh @ %%> bsqxp @ 5>

bsohjvwu @ %JSK_3Rqghohwwhv%>

bsohjfwo @ ~5 9 4 7�>

bsow|sh @ 9�4>

judsksuw+%0f@4 0fi@iudfwlrq1hsv 0z@8%,>

{|+{/ghqv,>

2-

-- Surfhgxuh srxu od phwkrgh JSK

-2

surf +4, @ jsk+{,>

orfdo odpegd/L/Qrev/P/\/z/[[/ehwd/g>

birxulhu @ 3>

~odpegd/L� @ SGJP+{,>

Qrev @ urzv+L,>

P @ wuxqf+vtuw+Qrev,,>

\ @ oq+L^5=P.4`,>

z @ 7-vlq+odpegd^5=P.4`25,a5>

[[ @ rqhv+P/4,�0oq+z,>

ehwd @ \2[[>

g @ ehwd^5`>

uhws+g,>

hqgs>

2-

-- Surfhgxuh srxu od phwkrgh ghv rqghohwwhv

-2

surf ZdyhohwPhwkrg+{,>

orfdo K/J/Kwlogh/Jwlogh/z>

orfdo vy/wkhwd/vwghuu/Pfry/Orjo>

P @ oq+urzv+{,,2oq+5,>

~K/J/Kwlogh/Jwlogh� @ Gdxehfklhv+7,>

z @ zw+{/K/J/3,>

bzfrhii @ z>
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Judskltxh 54

bvfdoh @ vhtd+4/4/P,>

vy @ 7�3>

bbrxwsxw @ 3>

bsulqw @ 3>

bwvpbPfry @ 3>

~wkhwd/vwghuu/Pfry/Orjo� @ WGbpo+)po/vy,>

uhws+wkhwd^5`,>

hqgs>

51519 U�h0�hfkdqwloorqqdjh hw vlpxodwlrq

Ohv p�hwkrghv gh vlpxodwlrq suhqqhqw gh soxv hq soxv g*lpsruwdqfh hq �hfrqrp�hwulh5;1 Lo h{lvwh soxvlhxuv surf�hgxuhv
gdqv WVP srxu vlpxohu ghv surfhvvxv +VVP/ DUPD yhfwrulho hw du�pd,1 Od surf�hgxuh errwvwuds VVP lpso�hphqwh
o*dojrulwkph gx errwvwuds srxu ohv prg�hohv hvsdfh0�hwdw hq frqvlg�hudqw od uhsu�hvhqwdwlrq hq whuph g*lqqrydwlrqv5<1
Od surf�hgxuh vxuurjdwh shuphw g*rewhqlu ghv grqq�hhv gh vxevwlwxwlrq1 Qrxv dyrqv xwlolv�h o*dojrulwkph IW1 Fhod
shuphw qrwdpphqw gh whvwhu ohv qrqolq�hdulw�hv63 gdqv xqh v�hulh +xqlglphqvlrqqhooh rx pxowlglphqvlrqqhooh64,1 Dgdp
Nxuslho65 d �hfulw oh surjudpph vxlydqw srxu whvwhu od qrqolq�hdulw�h g*xqh v�hulh xqlglphqvlrqqhooh hq frpelqdqw od
whfkqltxh _vxuurjdwh% hw oh whvw OZJ1

qhz>

2H
XBA $��"c O�k�c �� �NAuNi| i| ��`� �iN�A d�bbDoc ,UL?L4i|h�U W?uihi?Ui Nt�?} 5�4�*@|�L? AiU�?�^�itc aL�? `�*i) : 5L?t

2b7|Nuujic #�5� i| k�#� bB,, d�bb�oc �LL|t|h@TT�?} t|@|i�tT@Ui 4L_i*tG B@�tt�@? 4@ �4�4 *�!i*��LL_ it|�4@|�L? @?_ |�i k@*4@?
�*|ihc aL�h?@* Lu |�i �4ih�U@? 5|@|�t|�U@* �ttLU�@|�L?c HSc �f2e��f��
�fC�j�,jic a�c 5� .�OBA"c �� wNA}|�Ac �� DB,ai�"�BA i| a�#� 8Bi6ji d�bb2oc Ait|�?} uLh ?L?*�?i@h�|) �? |�4i tih�itG |�i 4i|�L_

Lu t�hhL}@|i _@|@c ��)t�U@ #c DHc ..�be
���B,�tc �� d�bbDoc #i|iU|�?} ?L?*�?i@h�|) �? 4�*|��@h�@|i |�4i tih�itc `Lh!�?} T@Tihc 5@?|@ 6i W?t|�|�|i
�2
l�iV�j,c �� d�bbSoc N?i hiUL?t�_�ih@|�L? _i *<�)TL|�
iti _i *<i�U�i?Ui _� 4@hU��i _it U�@?}it T@h *@ 4�i|�L_i _it h�iti@� _i

?i�hL??it @h|��U�i*tc ��i4L�hi _i #,�c w�+,

97



oleudu| wvp/rswpxp>

WVPvhw>

2- Vlpxodwh dq dupd+4/4, surfhvv -2

~gdwd4/uhwfrgh� @ UQGbduilpd+318�0315�3/4/4/4/4333/845/4,>

gdwd5 @ +gdwd4 . frv+gdwd4, ,a5>

birxulhu @ 3> 2- Xvlqj wkh idvw wudqvirup -2

bvxuurjdwhbudqgrp @ 4> 2- xqlirup ^3/5sl` udqgrpl}dwlrq ri wkh skdvhv -2

rxwsxw iloh @ qrqolq1rxw uhvhw>

vhhg @ 456>

fdoo Whvw+gdwd4/58/6/7/vhhg,>

sulqw>

vhhg @ 456>

fdoo Whvw+gdwd5/58/6/7/vhhg,>

rxwsxw rii>

2- ~vljpd/sydoxh� @ Whvw+|/Qv/rughu4/rughu5/vhhg� -2

2- |= gdwd -2

2- Qv= qxpehu ri IW vxuurjdwh vlpxodwlrqv -2

2- rughu4= wkh olqhdu dxwruhjuhvvlyh rughu -2

2- rughu5= wkh qrq0olqhdu dxwruhjuhvvlyh rughu -2

2- vhhg= vhhg sdudphwhu -2

2- vljpd= wkh vxuurjdwh whvw -2

2- sydoxh= s0ydoxh ri wkh vxuurjdwh whvw -2

surf +5, @ Whvw+|/Qv/rughu4/rughu5/vhhg,>

orfdo vlpxo/WU5/sydoxh/WU5v/v/|v/vljpd>

| @ sdfnu+|,>

li frov+|, 2@ 4>

HUURUORJ %huuru= Qrw ydolg iru pxowlyduldwh gdwd1%>

hqg>

hqgli>

~WU5/sydoxh� @ OZJ+|/rughu4/rughu5/vhhg,>

vlpxo @ ~�>

v @ 4>

gr xqwlo v A Qv>

fov> orfdwh 7/8> sulqwgrv iwrv+v/%vxuurjdwh qr (oi%/8/3,>

|v @ vxuurjdwh+|,>

vlpxo @ vlpxo�|v>

v @ v . 4>

hqgr>

WU5v @ }hurv+Qv/4,>
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v @ 4>

gr xqwlo v A Qv>

~WU5v^v`/sydoxh� @ OZJ+vlpxo^1/v`/rughu4/rughu5/vhhg,>

v @ v . 4>

hqgr>

vljpd @ dev+WU5 0 phdqf+WU5v,,2vwgf+WU5v,>

sydoxh @ huif+vljpd2vtuw+5,,>

li bsulqw @@ 4>

fov>

sulqw %0000000000000000000000000000000000000000000000%>

sulqw %OZJ0Vxuurjdwh whvw iru qhjohfwhg qrq0olqhdulw|%>

sulqw %0000000000000000000000000000000000000000000000%>

sulqw>

sulqw iwrv+Qv/%Qxpehu ri vxuurjdwh= (oi%/4/3,>

sulqw>

sulqw iwrv+WU5/%OZJ whvw iru wkh ruljlqdo gdwd= (oi%/8/8,>

sulqw iwrv+phdqf+WU5v,/%OZJ whvw iru wkh vxuurjdwh gdwd= (oi%/8/8,>

sulqw>

sulqw iwrv+vljpd/%Vxuurjdwh whvw= (oi%/8/8,>

sulqw iwrv+sydoxh/%sbydoxh= (oi%/8/8,>

hqgli>

uhws+vljpd/sydoxh,>

hqgs>

surf +5, @ OZJ+gdwd/s/M/vhhg,>

orfdo wplq/wpd{/w/Qrev/|/{/l/{l/}>

orfdo N/ehwd/x/skl/P/ghowd/h/U5/WU5/sydoxh>

2- wdujhw gdwd -2

wplq @ 314> wpd{ @ 31<>

w @ wplq . +wpd{0wplq,-+gdwd0plqf+gdwd,*,12+pd{f+gdwd,*0plqf+gdwd,*,>

Qrev @ urzv+w,>

2- hqgrjhqhrxv gdwd -2

| @ w^s.4=Qrev`>

2- h{rjhqhrxv gdwd -2

{ @ ~�>

l @ 4>

gr xqwlo l A s>

{l @ w^4.s0l=Qrev0l`>

{ @ {�{l>

l @ l.4>

hqgr>

2- Dgg d frqvwdqw -2

} @ rqhv+Qrev0s/4,�{>
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L @ frov+},> 2- Lqsxw Qxpehu -2

N @ frov+|,> 2- Rxwsxw Qxpehu -2

2- ROV= gdwd+w, @ ehwd3 . ehwd4-gdwd+w04, . 111 . ehwds-gdwd+w0s, . x+w, -2

ehwd @ |2}>

2- Uhvlgxdov -2

x @ | 0 }-ehwd>

2- Qhxudo Qhw -2

skl @ Dfwlydwlrq+}/M/vhhg,>

2- Irup wkh uhjuhvvru pdwul{ -2

P @ }�skl>

2- Uhvlgxdov ri wkh Qhxudo Qhw prgho -2

ghowd @ x2P>

h @ x 0 P-ghowd>

2- W-Ua5 -2

U5 @ 4 0 +h*h,2+x*x,>

WU5 @ +Qrev0s,-U5>

2- sydoxh -2

sydoxh @ fgifklf+WU5/M,>

uhws+WU5/sydoxh,>

hqgs>

surf QhwbIxqfwlrq+{,>

orfdo |>

| @ 412+4.h{s+0{,,>

uhws+|,>

hqgs>

surf Dfwlydwlrq+{/M/vhhg,>

orfdo Q{/x/kw/dw>

uqgvhhg vhhg>

Q{ @ frov+{,>

x @ 7-uqgx+M/Q{, 0 5> 2- ^05/5` xqlirup udqgrp -2

kw @ {-x*>

dw @ QhwbIxqfwlrq+kw,>

uhws+dw,>

hqgs>

Yrlfl oh frqwhqx gx �fklhu qrqolq1rxw =

0000000000000000000000000000000000000000000000
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OZJ0Vxuurjdwh whvw iru qhjohfwhg qrq0olqhdulw|

0000000000000000000000000000000000000000000000

Qxpehu ri vxuurjdwh= 58

OZJ whvw iru wkh ruljlqdo gdwd= 41368<8

OZJ whvw iru wkh vxuurjdwh gdwd= 7179665

Vxuurjdwh whvw= 31<5<76

sbydoxh= 3168599

0000000000000000000000000000000000000000000000

OZJ0Vxuurjdwh whvw iru qhjohfwhg qrq0olqhdulw|

0000000000000000000000000000000000000000000000

Qxpehu ri vxuurjdwh= 58

OZJ whvw iru wkh ruljlqdo gdwd= <167833

OZJ whvw iru wkh vxuurjdwh gdwd= 6178498

Vxuurjdwh whvw= 51<;4:<

sbydoxh= 31335;:

2�� w�t|i _it ThLU�i_�hit _i A5�

41 Surfhvvxv DUPD1

+d, dupd PO = Pd{lpxp gh yudlvhpeodqfh frqglwlrqqhooh g*xq prg�hoh DUPD yhfwrulho

+e, dupd FPO = Pd{lpxp gh yudlvhpeodqfh frqglwlrqqhooh g*xq prg�hoh DUPD yhfwrulho dyhf uhvwulfwlrqv
olq�hdluhv

+f, dupd wr YDU4 = Uhsu�hvhqwdwlrq YDU+4, g*xq surfhvvxv DUPD yhfwrulho

+g, dupd urrwv = Udflqhv gx sro|qarph fdudfw�hulvwltxh dvvrfl�h �d od uhsu�hvhqwdwlrq YDU+4, g*xq surfhvvxv
DUPD yhfwrulho

+h, fdqrqlfdo dupd = Uhsu�hvhqwdwlrqv fdqrqltxhv +dxwru�hjuhvvlyh hw pr|hqqh0preloh, g*xq surfhvvxv
DUPD yhfwrulho

+i, dupd dxwrfry = Dxwrfryduldqfhv hw dxwrfruu�hodwlrqv g*xq surfhvvxv DUPD yhfwrulho

+j, dupd lpsxovh = U�hsrqvhv dx{ huuhxuv gh su�hylvlrqv g*xq surfhvvxv DUPD yhfwrulho

+k, dupd ruwkrjrqdo = U�hsrqvhv dx{ lpsxovlrqv ruwkrjrqdohv g*xq surfhvvxv DUPD yhfwrulho

+l, dupd ihyg = G�hfrpsrvlwlrq gh od yduldqfh gh o*huuhxu gh su�hylvlrq g*xq surfhvvxv DUPD yhfwrulho

+m, dupd wr VVP = Iruph hvsdfh �hwdw g*xq prg�hoh DUPD yhfwrulho

+n, Kdqnho = Pdwulfh gh Kdqnho g*xqh v�hulh whpsruhooh pxowlydul�hh

51 Surfhvvxv YDU[1

+d, ydu{ OV = Hvwlpdwlrq g*xq surfhvvxv YDU[ sdu prlqguhv fduu�hv pxowlydul�hv

+e, ydu{ FOV = Hvwlpdwlrq g*xq surfhvvxv YDU[ dyhf uhvwulfwlrqv olq�hdluhv sdu prlqguhv fduu�hv pxowlydul�hv

+f, ydu{ PO = Hvwlpdwlrq g*xq surfhvvxv YDU[ sdu pd{lpxp gh yudlvhpeodqfh

+g, ydu{ FPO = Hvwlpdwlrq g*xq surfhvvxv YDU[ dyhf uhvwulfwlrqv olq�hdluhv sdu pd{lpxp gh yudlvhpeodqfh

61 Dqdo|vh vshfwudoh1

+d, irxulhu = Wudqvirup�hh gh Irxulhu

+e, lqyhuvh irxulhu = Wudqvirup�hh lqyhuvh gh Irxulhu

+f, irxulhu5 = Wudqvirup�hh gh Irxulhu gh ghx{ v�hulhv whpsruhoohv u�hhoohv

+g, SGJP = S�hulrgrjudpph g*xqh v�hulh whpsruhooh xqlydul�hh

+h, SGJP5 = S�hulrgrjudpph g*xqh v�hulh whpsruhooh pxowlydul�hh
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+i, FSGJP = S�hulrgrjudpph furlv�h

+j, FVshfwuxp = Frk�huhqfhv/ dpsolwxghv furlv�hhv hw skdvhv vshfwudohv

+k, Vprrwklqj = Olvvdjh +Gdwd zlqgrzlqj, gdqv oh grpdlqh ghv iu�htxhqfhv

71 Hvwlpdwlrq sdu pd{lpxp gh yudlvhpeodqfh1

+d, Hvwlpdwlrq gdqv oh grpdlqh gx whpsv1

l1 WG po = Hvwlpdwlrq PY gdqv oh grpdlqh gx whpsv

ll1 WG fpo = Hvwlpdwlrq PY dyhf uhvwulfwlrqv olq�hdluhv gdqv oh grpdlqh gx whpsv

lll1 WGpo ghulydwlyhv = Fdofxoh oh mdfrelhq/ oh judglhqw/ od pdwulfh khvvlhqqh gdqv oh grpdlqh gx
whpsv

+e, Hvwlpdwlrq gdqv oh grpdlqh ghv iu�htxhqfhv ghv surfhvvxv xqlydul�hv1

l1 IG po = Hvwlpdwlrq PY gdqv oh grpdlqh ghv iu�htxhqfhv

ll1 IG fpo = Hvwlpdwlrq PY dyhf uhvwulfwlrqv olq�hdluhv gdqv oh grpdlqh ghv iu�htxhqfhv

lll1 IGpo ghulydwlyhv = Fdofxoh oh mdfrelhq/ oh judglhqw hw od pdwulfh khvvlhqqh hw od pdwulfh
g*lqirupdwlrq gdqv oh grpdlqh ghv iu�htxhqfhv

81 Prg�hohv xqlydul�hv1

+d, vp OO = Hvwlpdwlrq gx prg�hoh orfdo ohyho2udqgrp zdon soxv qrlvh prgho

+e, vp OOW = Hvwlpdwlrq gx prg�hoh orfdo olqhdu wuhqg prgho

+f, EVP = Hvwlpdwlrq gx prg�hoh edvlf vwuxfwxudo prgho

+g, vp f|foh = Hvwlpdwlrq gx prg�hoh f|foh prgho

+h, du�pd = Hvwlpdwlrq g*xq surfhvvxv DUPD iudfwlrqqdluh dyhf frqwudlqwhv

+i, fdqrqlfdo du�pd = Uhsu�hvhqwdwlrq fdqrqltxh +dxwru�hjuhvvlyh hw pr|hqqh0preloh, g*xq surfhvvxv
DUPD iudfwlrqqdluh

+j, vji du�pd = Irqfwlrq j�hq�hudwulfh vshfwudoh g*xq surfhvvxv DUPD iudfwlrqqdluh

91 Ohv prg�hohv hvsdfh �hwdw hw oh �owuh gh Ndopdq1

+d, VVP = D�fkh oh prg�hoh hvsdfh �hwdw

+e, VVP exlog = Lqlwldolvh oh prg�hoh hvsdfh �hwdw

+f, VVP lf = Frqglwlrqv lqlwldohv gx prg�hoh hvsdfh lqyduldqw gdqv oh whpsv

+g, NIlowhulqj = Ilowuh gh Ndopdq

+h, NI pdwul{ = Pdwulfhv g�h�qlhv sdu oh �owuh gh Ndopdq

+i, NI jdlq = Pdwulfhv gh jdlq g*xq prg�hoh hvsdfh �hwdw

+j, NI po = Yudlvhpeodqfh gx surfhvvxv g*lqqrydwlrq

+k, NVprrwklqj = Olvvdjh

+l, NIruhfdvwlqj = Su�hylvlrq

+m, DUH = Htxdwlrq doj�heultxh gh Ulffdwl

+n, vji VVP = Irqfwlrq j�hq�hudwulfh vshfwudoh g*xq prg�hoh hvsdfh �hwdw lqyduldqw gdqv oh whpsv

+o, VVP dxwrfry = Dxwrfryduldqfhv hw dxwrfruu�hodwlrqv g*xq prg�hoh hvsdfh �hwdw lqyduldqw gdqv oh whpsv

+p, VVP lpsxovh = U�hsrqvhv dx{ huuhxuv gh su�hylvlrqv g*xq prg�hoh hvsdfh �hwdw lqyduldqw gdqv oh whpsv

+q, VVP ruwkrjrqdo = U�hsrqvhv dx{ lpsxovlrqv ruwkrjrqdohv g*xq prg�hoh hvsdfh �hwdw lqyduldqw gdqv oh
whpsv

+r, VVP ihyg = G�hfrpsrvlwlrq gh od yduldqfh gh o*huuhxu gh su�hylvlrq g*xq prg�hoh hvsdfh �hwdw lqyduldqw
gdqv oh whpsv

+s, VVP Kdqnho = Pdwulfh gh Kdqnho g*xq prg�hoh hvsdfh �hwdw lqyduldqw gdqv oh whpsv

:1 U�h0�hfkdqwloorqqdjh hw vlpxodwlrq1

+d, Errwvwuds = Errwvwuds g*xqh pdwulfh

+e, VVP Errwvwuds = Errwvwuds g*xq prg�hoh hvsdfh �hwdw
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+f, vxuurjdwh = Whfkqltxh ghv grqq�hhv gh vxevwlwxwlrq +Irxulhu Wudqvirup Vxuurjdwh gdwd whfkqltxh,

+g, Nhuqho = Hvwlpdwlrq gh od ghqvlw�h sdu od p�hwkrgh gx qr|dx

+h, UQG dupd = Vlpxodwlrq g*xq surfhvvxv DUPD yhfwrulho

+i, UQG du�pd = Vlpxodwlrq g*xq surfhvvxv DUPD iudfwlrqqdluh

+j, UQG VVP = Vlpxodwlrq g*xq prg�hoh hvsdfh �hwdw

;1 Rxwlov g*hvwlpdwlrq srxu o*dqdo|vh ghv v�hulhv whpsruhoohv1

+d, IOV = Prlqguhv fduu�hv �h{leohv

+e, JIOV = Prlqguhv fduu�hv �h{leohv j�hq�hudolv�hv gh lB,BOB hw CjtuB|t�NA ^4<<3`

+f, JIOV5 = Prlqguhv fduu�hv �h{leohv j�hq�hudolv�hv gh w��|"jVN�, dqg Qji�Bi|5 ^4<<9`

+g, JPP = P�hwkrghv ghv prphqwv j�hq�hudolv�hv

+h, UOV = Prlqguhv fduu�hv u�hfxuvliv

<1 Dqdo|vh whpsv0iu�htxhqfhv1

+d, Ilowuhv plurluv hq txdgudwxuh1

l1 Frl�hw = Ilowuhv gh Frl�hw

ll1 Gdxehfklhv = Ilowuhv gh Gdxehfklhv

lll1 Kddu = Ilowuh gh Kddu

ly1 Sroohq = Ilowuhv gh Sroohq

+e, Dqdo|vh sdu rqghohwwhv1

l1 Wudqvirup�hh glvfu�hwh hq rqghohwwhv1

D1 lzw = Wudqvirup�hh lqyhuvh hq rqghohwwhv g*xq vljqdo gh glphqvlrq 4

E1 lzw pdwul{ = Pdwulfh gh wudqvirupdwlrq hq rqghohwwhv

F1 zw = Wudqvirup�hh hq rqghohwwhv g*xq vljqdo gh glphqvlrq 4

G1 zw pdwul{ = Pdwulfh gh wudqvirupdwlrq lqyhuvh hq rqghohwwhv

ll1 Rxwlov srxu o*dqdo|vh hq rqghohwwhv1

D1 h{wudfw = H{wudfwlrq g*xqh vrxv0edqgh ghv frh�flhqwv gh g�hfrpsrvlwlrq hq rqghohwwhv

E1 lqvhuw = Lqvhuwlrq g*xqh vrxv0edqgh gdqv oh yhfwhxu ghv frh�flhqwv gh g�hfrpsrvlwlrq hq rq0
ghohwwhv

F1 Vfdorjudp = Vfdorjudpph +g�hfrpsrvlwlrq gh o*�hqhujlh, ghv frh�flhqwv gh g�hfrpsrvlwlrq hq
rqghohwwhv

G1 vhohfw = V�hohfwlrq g*xqh vrxv0edqgh ghv frh�flhqwv gh g�hfrpsrvlwlrq hq rqghohwwhv

H1 vsolw = G�hfrpsrvlwlrq ghv vrxv0edqghv ghv frh�flhqwv gh g�hfrpsrvlwlrq hq rqghohwwhv

I1 zSorw = Judskltxh ghv frh�flhqwv gh g�hfrpsrvlwlrq hq rqghohwwhv

+f, Dqdo|vh sdu sdtxhwv g*rqghohwwhv1

l1 Wudqvirup�hh glvfu�hwh hq sdtxhwv g*rqghohwwhv1

D1 lzsnw = Wudqvirup�hh lqyhuvh hq sdtxhwv g*rqghohwwhv

E1 zsnSorw = Judskltxh ghv frh�flhqwv gh g�hfrpsrvlwlrq hq sdtxhwv g*rqghohwwhv

F1 zsnw = Wudqvirup�hh lqyhuvh hq sdtxhwv g*rqghohwwhv

ll1 Rxwlov gh uhfkhufkh g*xq edvh rswlpdoh1

D1 Edvlv = V�hohfwlrq g*xqh edvh

E1 EdvlvSorw = Orfdolvdwlrq whpsv0iu�htxhqfhv gh od edvh +Wlph0iuhtxhqf| sodqh wlolqjv sorw,

F1 EhvwEdvlv = V�hohfwlrq gh od phloohxuh edvh +suxqlqj dojrulwkp,

G1 EhvwOhyho = V�hohfwlrq gx phloohxu qlyhdx

H1 Hqwurs| = Irqfwlrq gh fraxw +hqwurslh gh Vkdqqrq,

I1 lvEdvlv = y�hul�h vl E hvw xqh edvh

J1 OrjHqhuj| = Irqfwlrq gh fraxw +orjdulwkph gh o*�hqhujlh,

K1 OsQrup = Irqfwlrq gh fraxw +qruph cs,

+g, P�hwkrghv gh g�heuxlwdjh1

l1 VhplVriw = Vhpl0vriw vkulqndjh
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ll1 Wkuhvkroglqj = Txdqwloh wkuhvkroglqj

lll1 YlvxVkulqn = Ylvx vkulqndjh

ly1 ZdyhVkulqn = Zdyhohw vkulqndjh +kdug dqg vriw,

431 Rs�hudwhxuv pdwulflhov1

+d, yhfk = rs�hudwhxu yhfk

+e, {sqg = rs�hudwhxu {sqg

+f, Holplqdwlrq = Pdwulfh g*�holplqdwlrq

+g, Gxsolfdwlrq = Pdwulfh gh gxsolfdwlrq

+h, Frppxwdwlrq = Pdwulfh gh frppxwdwlrq

+i, {sqg5 = Surfhgxuh srxu oh frgdjh ghv pdwulfhv fduu�hhv

+j, H{solflw wr Lpsolflw = Wudqviruph xq v|vw�hph gh uhvwulfwlrqv olq�hdluhv h{solflwhv hq xq v|vw�hph gh
uhvwulfwlrqv olq�hdluhv lpsolflwhv

+k, Lpsolflw wr H{solflw = Wudqviruph xq v|vw�hph gh uhvwulfwlrqv olq�hdluhv lpsolflwhv hq xq v|vw�hph gh
uhvwulfwlrqv olq�hdluhv h{solflwhv

�@h|�i WW

"�i*^�it @TT*�U@|�L?t _i B�N55 i? �?@?Ui EWW�
Fh grfxphqw hvw od vxlwh gh _Txhotxhv Dssolfdwlrqv gh JDXVV hq �qdqfh%1 Od soxsduw ghv surf�hgxuhv txl vrqw
su�hvhqw�hhv gdqv fhwwh ghx{l�hph sduwlh rqw �hw�h g�hyhorss�hhv srxu looxvwuhu oh frxuv Wk�hrulh Ilqdqfl�huh LLL hq 6�hph

dqq�hh gh Pdjlvw�huh g*�Hfrqrplh hw Ilqdqfh Lqwhuqdwlrqdohv �d o*Xqlyhuvlw�h Prqwhvtxlhx0Erughdx{ LY1

� Bit|�L? _i TLh|iui��**i

��� 6hL?|�
ihi _i �@h!L��|3

U�hi�huhqfhv
�NOOB�|/ U1 ^4<<7`/ Wk�hrulh Ilqdqfl�huh/ Hfrqrplfd +fkdslwuh 7,
7W�NjAOji}/ U1 ^4<<8`/ Pdunrzlw} sruwirolr dqdo|vlv iru wkh lqglylgxdo lqyhvwru/ grfxphqw gh wudydlo

Rq frqvlg�huh Q dfwliv1 Rq qrwh �Ul oh uhqghphqw do�hdwrluh gh o*dfwli l1 Vrlw �U oh yhfwhxu do�hdwrluh ghv uhqghphqwv

�U @

5
97

�U4

111
�UQ

6
:8

Xqh vwudw�hjlh hvw g�h�qlh sdu xq yhfwhxu � uhsu�hvhqwdqw od sursruwlrq ghv dfwliv gdqv oh sruwhihxlooh1 O*remhfwli gh
o*djhqw hvw doruv

pd{
�

�H
k
�Us

l
� �5

k
�Us

l

v1f1

;?
=

QS
l@4

�l @ 4

�l � 3

+54,

dyhf � oh frh�flhqw gh su�hi�huhqfh srxu oh uhqghphqw/ H
k
�Us

l
oh uhqghphqw pr|hq gx sruwhihxlooh hw �

k
�Us

l
oh

ulvtxh gx sruwhihxlooh1 Vrxv o*k|srwk�hvh gh qrupdolw�h ghv uhqghphqwv �U �Q +�>Y ,/ qrxv dyrqv

H
k
�Us

l
@ �A�

hw
�5
k
�Us

l
@ �AY �
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JDXVV srvv�hgh xqh frppdqgh Tsurj txl shuphw gh u�hvrxguh oh sureo�hph gh surjudppdwlrq txdgudwltxh vxlydqw =

plq
{

4
5{
AT{� {AU

v1f1

;?
=

D{ @ E

F{ � G

h4 � { � h5

+55,

Qrxv srxyrqv grqf g�hwhuplqhu oh sruwhihxlooh rswlpdo dyhf Tsurj/ sxlvtxh qrxv dyrqv

plq
�

4
5�

A+5Y ,�� �A +��,

v1f1

�
4A� @ 3
L� � 3

+56,

�@h!L��|3

Remhfwli
G�hwhuplqdwlrq g*xq sruwhihxlooh rswlpdo gh Pdunrzlw}1

Irupdw
idoskd/Us/VLJPDsj @ Pdunrzlw}+px/Pfry/SKL,>

Hqwu�hhv
SKL vfdodluh/ frh�flhqw � gh su�hi�huhqfh srxu oh uhqghphqw1
px yhfwhxu Q � 4/ yhfwhxu � ghv uhqghphqwv pr|hqv1
Pfry pdwulfh Q �Q / pdwulfh Y gh fryduldqfh ghv uhqghphqwv1

Vruwlhv
doskd yhfwhxu Q � 4/ vwudw�hjlh rswlpdoh1
Us vfdodluh/ uhqghphqw pr|hq gx sruwhihxlooh rswlpdo1
VLJPDs vfdodluh/ ulvtxh gx sruwhihxlooh rswlpdo1

Od surf�hgxuh Pdunrzlw} shuphw gh g�hwhuplqhu od vwudw�hjlh rswlpdoh � vroxwlrq gx surjudpph vxlydqw

plq
�

4
5�

A+5Y ,�� �A +��,

v1f1

;?
=

D� @ E

F� � G

h4 � � � h5

+57,

Ohv pdwulfhv D/ E/ F/ G hw h @
k
h4

111 h5

l
vrqw g�h�qlhv sdu ohv yduldeohv h{whuqhv Pdunrzlw} D/ Pdunrzlw} E/

Pdunrzlw} F/ Pdunrzlw} G hw Pdunrzlw} eqgv1 Sdu g�hidxw/ fhv pdwulfhv vrqw lqlwldolv�hhv gh whooh id�frq txh od
vwudw�hjlh rswlpdoh vrlw fhooh g�h�qlh sdu oh surjudpph +56,1

pdunrzlw}1ghf

ghfoduh pdwul{ bPdunrzlw}bD @ 3>

ghfoduh pdwul{ bPdunrzlw}bE @ 3>

ghfoduh pdwul{ bPdunrzlw}bF @ 3>

ghfoduh pdwul{ bPdunrzlw}bG @ 3>

ghfoduh pdwul{ bPdunrzlw}beqgv @ 3>

pdunrzlw}1h{w

h{whuqdo pdwul{ bPdunrzlw}bD>

h{whuqdo pdwul{ bPdunrzlw}bE>

h{whuqdo pdwul{ bPdunrzlw}bF>

h{whuqdo pdwul{ bPdunrzlw}bG>

h{whuqdo pdwul{ bPdunrzlw}beqgv>

pdunrzlw}1vuf
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surf +6, @ Pdunrzlw}+px/Pfry/SKL,>

orfdo QrpeuhbDfwliv>

orfdo vy/T/U/D/E/F/G/eqgv>

orfdo doskd/x4/x5/x6/x7/uhwfrgh>

orfdo UhqghphqwbgxbSruwhihxlooh/UlvtxhbgxbSruwhihxlooh>

QrpeuhbDfwliv @ urzv+px,>

vy @ rqhv+QrpeuhbDfwliv/4,2QrpeuhbDfwliv>

T @ 5-Pfry>

U @ SKL-px>

li bPdunrzlw}bD @@ 3>

D @ rqhv+4/QrpeuhbDfwliv,>

hovh>

D @ bPdunrzlw}bD>

hqgli>

li bPdunrzlw}bE @@ 3>

E @ 4>

hovh>

E @ bPdunrzlw}bE>

hqgli>

li bPdunrzlw}bF @@ 3>

F @ h|h+QrpeuhbDfwliv,>

hovh>

F @ bPdunrzlw}bF>

hqgli>

li bPdunrzlw}bG @@ 3>

G @ }hurv+QrpeuhbDfwliv/4,>

hovh>

G @ bPdunrzlw}bG>

hqgli>

li bPdunrzlw}beqgv @@ 3>

eqgv @ 3>

hovh>

eqgv @ bPdunrzlw}beqgv>

hqgli>

~doskd/x4/x5/x6/x7/uhwfrgh� @ Tsurj+vy/T/U/D/E/F/G/eqgv,>

li uhwfrgh 2@ 3>

uhws+huuru+3,/huuru+3,/huuru+3,,>

hqgli>

UhqghphqwbgxbSruwhihxlooh @ doskd*px>

UlvtxhbgxbSruwhihxlooh @ vtuw+doskd*Pfry-doskd,>

uhws+doskd/UhqghphqwbgxbSruwhihxlooh/UlvtxhbgxbSruwhihxlooh,>

hqgs>

O*h{hpsoh vxlydqw hvw lvvx gh _Pdunrzlw} sruwirolr dqdo|vlv iru wkh lqglylgxdo lqyhvwru% sdu 7W�NjAOji}
^4<<8`1 Lo frqvlg�huh 9 dfwliv Phuuloo O|qfk/ Sdlqh Zheehu/ Gljlwdo Htxlsphqw/ Plfurvriw/ Vlolfrq Judsklfv hw
Khzohww0Sdfndug1 Ohv lqirupdwlrqv vxu fhv dfwliv vrqw frqwhqxv gdqv oh surjudpph sruwhi41lqi =

ohw px^9/4` @ 481;85

471595

641669

581::8
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83155;

471;75>

ohw vljpd^9/4` @ 6:1548

741::6

661498

95133<

931:53

561:8:>

ohw Pfru^9/9` @ 41333 31<77 31479 31564 316:< 3158;

31<77 41333 3143< 3156< 31746 31556

31479 3143< 41333 03149< 03155< 319<4

31564 3156< 03149< 41333 31;;5 031589

316:< 31746 03155< 31;;5 41333 0315;7

3158; 31556 319<4 031589 0315;7 41333>

Pfry @ Pfru1-vljpd1-vljpd*>

Oh surjudpph vxlydqw uhsurgxlw ohv u�hvxowdwv gh 7W�NjAOji} ^4<<8`1

qhz>

oleudu| ilqdqfh>

&lqfoxgh sruwhi41lqi>

Sursruwlrq @ ~�>

Uhqghphqw @ ~�>

Ulvtxh @ ~�>

SKL @ 53>

gr xqwlo SKL A :3>

~doskd/US/VljpdS� @ Pdunrzlw}+px/Pfry/SKL,>

Sursruwlrq @ Sursruwlrq�doskd>

Uhqghphqw @ Uhqghphqw�US>

Ulvtxh @ Ulvtxh�VljpdS>

SKL @ SKL . 43>

hqgr>

fov>

rxwsxw iloh @ pdunrz41rxw uhvhw>

irupdw 2ug 43/6>

sulqw %@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@%>

sulqw % SUHIHUHQFH GH O*LQYHVWLVVHXU SRXU OH UHWXUQ %>

sulqw %0000000000000000000000000000000000000000000000000000000000000000000%>

sulqw vhtd+53/43/9,*>

sulqw %@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@%>

sulqw % UHQGHPHQW PR\HQ GX SRUWHIHXLOOH %>

sulqw %0000000000000000000000000000000000000000000000000000000000000000000%>

sulqw Uhqghphqw>

sulqw %@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@%>

sulqw % ULVTXH GX SRUWHIHXLOOH %>

sulqw %0000000000000000000000000000000000000000000000000000000000000000000%>

sulqw Ulvtxh>

sulqw %@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@%>

sulqw % FRPSRVLWLRQ GX SRUWHIHXLOOH %>

sulqw %0000000000000000000000000000000000000000000000000000000000000000000%>

sulqw sursruwlrq>

sulqw %@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@%>

:7



rxwsxw rii>

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

SUHIHUHQFH GH O*LQYHVWLVVHXU SRXU OH UHWXUQ

0000000000000000000000000000000000000000000000000000000000000000000

531333 631333 731333 831333 931333 :31333

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

UHQGHPHQW PR\HQ GX SRUWHIHXLOOH

0000000000000000000000000000000000000000000000000000000000000000000

5<1:54 6616;7 6:137: 6;1398 6;16:: 6;19<3

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

ULVTXH GX SRUWHIHXLOOH

0000000000000000000000000000000000000000000000000000000000000000000

5414<; 56158; 581;9; 5919;9 5:1339 5:16;3

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

FRPSRVLWLRQ GX SRUWHIHXLOOH

0000000000000000000000000000000000000000000000000000000000000000000

31333 031333 31333 31333 031333 31333

031333 31333 031333 031333 31333 031333

31669 317;4 31959 31977 3195: 31944

31333 31333 031333 031333 31333 031333

31597 31633 31669 31689 316:6 316;<

31733 3154< 3136; 031333 31333 031333

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

Srxu rewhqlu od iurqwl�huh h�flhqwh/ lo vx�w gh idluh ydulhu � gdqv xq lqwhuydooh ^�plq>�pd{` hw gh uhsu�hvhqwhu od

frxueh g�h�ql sdu ohv frxsohv
�
H
k
�Us

l
> �
k
�Us

l�
1

qhz>

oleudu| ilqdqfh/sjudsk>

&lqfoxgh sruwhi41lqi>

Uhqghphqw @ ~�> Ulvtxh @ ~�>

SKL @ 058>

gr xqwlo SKL A 433>

~doskd/US/VljpdS� @ Pdunrzlw}+px/Pfry/SKL,>

Uhqghphqw @ Uhqghphqw�US>

Ulvtxh @ Ulvtxh�VljpdS>

SKL @ SKL . 4>

hqgr>

judskvhw>

bsgdwh @ %%> bsqxp @ 5> bsd{kw @ 314;> bsqxpkw @ 314;> bswlwokw @ 314;>

wlwoh+%Iurqwlhuh Hiilflhqwh%,>

{odeho+%Ulvtxh gx sruwhihxlooh%,>

|odeho+%Uhqghphqw gx sruwhihxlooh%,>

{|+Ulvtxh/Uhqghphqw,>

��2 �h�ti i? UL4T|i _i Th�iu�ihi?Uit @**LU@|��it

Od surf�hgxuh Pdunrzlw} shuphw gh suhqguh hq frpswh ohv su�hi�huhqfhv doorfdwlyhv gh o*djhqw1 Vxssrvrqv sdu h{hpsoh
txh o*djhqw g�hvluh g�hwhqlu 426 gh vrq sruwhihxlooh dq dfwlrqv gx vhfwhxu �qdqfh1 Gdqv fh fdv/ od frqwudlqwh D� @ E

ghylhqw �
4 4 3 3 3 3
3 3 4 4 4 4

�
� @

�
4
6
5
6

�
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Judskltxh 55

Vl o*djhqw g�hvluh g�hwhqlu dx prlqv 58( gh vrq sruwhihxlooh hq dfwlrqv Sdlqh Zheehu/ od frqwudlqwh F� � G ghylhqw

L� �

5
9999997

3
3=58
3
3
3
3

6
::::::8

qhz>

oleudu| ilqdqfh>

ilqdqfhVhw>

&lqfoxgh sruwhi41lqi>

SKL @ 53> 2- Suhihuhqfh gh o*lqyhvwlvvhxu srxu oh uhwxuq -2

rxwsxw iloh @ pdunrz61rxw uhvhw>

sulqw %O*djhqw ghvluh ghwhqlu 426 gh vrq sruwhihxlooh hq dfwlrqv gx vhfwhxu ilqdqfh%>

sulqw %hw 526 hq dfwlrqv gx vhfwhxu lqirupdwltxh%>

bPdunrzlw}bD @ ~4 4 3 3 3 3/3 3 4 4 4 4�>

bPdunrzlw}bE @ ~3166/3199�>

~doskd/US/VljpdS� @ Pdunrzlw}+px/Pfry/SKL,>

sulqw doskd>

sulqw %O*djhqw ghvluh ghwhqlu dx prlv 58( gh vrq sruwhihxlooh hq dfwlrqv Sdlqhu Zheehu%>

bPdunrzlw}bD @ 3>
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bPdunrzlw}bE @ 3>

bPdunrzlw}bF @ h|h+9,>

bPdunrzlw}bG @ 3�3158�3�3�3�3>

~doskd/US/VljpdS� @ Pdunrzlw}+px/Pfry/SKL,>

sulqw doskd>

sulqw %O*djhqw ghvluh uhfrpsrvhu vrq sruwhihxlooh%>

doskd3 @ 3148�3153�314:�3147�3137�3163>

bPdunrzlw}bF @ 3>

bPdunrzlw}bG @ 3>

bPdunrzlw}beqgv @ doskd3 . +03143�3143,>

~doskd/US/VljpdS� @ Pdunrzlw}+px/Pfry/SKL,>

sulqw %Sruwhihxlooh g*ruljlqh Qrxyhdx sruwhihxlooh%>

sulqw doskd3�doskd>

VljpdS3 @ vtuw+doskd3*-Pfry-doskd3,>

US3 @ doskd3*px>

sulqw %Uhqghphqw pr|hq %>

sulqw US3�US>

sulqw %Ulvtxh%>

sulqw VljpdS3�VljpdS>

rxwsxw rii>

O*djhqw ghvluh ghwhqlu 426 gh vrq sruwhihxlooh hq dfwlrqv gx vhfwhxu ilqdqfh

hw 526 hq dfwlrqv gx vhfwhxu lqirupdwltxh

31663

031333

31679

031333

3148;

3148:

O*djhqw ghvluh ghwhqlu dx prlv 58( gh vrq sruwhihxlooh hq dfwlrqv Sdlqhu Zheehu

031333

31583

31686

031333

314:8

31555

O*djhqw ghvluh uhfrpsrvhu vrq sruwhihxlooh

Sruwhihxlooh g*ruljlqh Qrxyhdx sruwhihxlooh

31483 31383

31533 31433

314:3 315:3

31473 31373

::



31373 31473

31633 31733

Uhqghphqw pr|hq

53195; 5719:<

Ulvtxh

561396 53199<

Oh ghuqlhu h{hpsoh gx surjudpph su�hf�hghqw frqvlg�huh xqh u�hdoorfdwlrq gh sruwhihxlooh1 Oh sruwhihxlooh ruljlqdo
gh o*djhqw hvw

�3 @

5
9999997

3=48
3=53
3=4:
3=47
3=37
3=63

6
::::::8

Fhw djhqw g�hvluh uhfrqvwuxluh vrq sruwhihxlooh/ sdu h{hpsoh prgl�hu vd frpsrvlwlrq gh od id�frq vxlydqwh

�3=43 � �� �3 � 3=43

Srxu rewhqlu oh qrxyhdx sruwhihxlooh/ qrxv xwlolvrqv grqf od surf�hgxuh Pdunrzlw} dyhf Pdunrzlw} eqgv @k
�3 � 3=4

111 �3 . 3=4

l
1

Od surf�hgxuh Pdunrzlw} shuphw dxvvl gh suhqguh hq frpswh o*h{lvwhqfh g*xq pdufk�h �d whuph1 Dlqvl/ dxwrulvhu
od yhqwh gh frqwudwv �d whuph vxu o*dfwli l uhylhqw �d lpsrvhu od uhvwulfwlrq �l � 31 Sdu h{hpsoh/ vl qrxv yrxorqv
yhqguh �d whuph ohv dfwlrqv Sdlqh Zheehu/ od frqvwudlqwh F� � G ghylhqw5
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Gdqv oh surjudpph vxlydqw/ qrxv �hydoxrqv ohv whpsv gh fdofxo q�hfhvvdluhv �d od g�hwhuplqdwlrq gh od vwudw�hjlh rswlpdoh
hq irqfwlrq gx qrpeuh g*dfwliv dyhf xq Shqwlxp 433 Pk}1

qhz>

oleudu| ilqdqfh>

ilqdqfhVhw>

surf +5, @ Lqirupdwlrq+Q,>

orfdo px/S/Y>

px @ uqgx+Q/4,>

S @ orzpdw+{sqg+uqgq+Q-+Q.4,25/4,,,>

Y @ S-S*>

uhws+px/Y,>

hqgs>

rxwsxw iloh @ pdunrz71rxw uhvhw>

sulqw %Qrpeuh g*Dfwliv Whpsv gh fdofxo +hq vhfrqghv,%>

sulqw %000000000000000000000000000000000000000000000000%>

Q @ 58�83�:8�433�483�533�583�633>

l @ 4>

gr xqwlo l A urzv+Q,>

:;



~px/Y� @ Lqirupdwlrq+Q^l`,>

ghexw @ kvhf>

~doskd/US/VljpdS� @ Pdunrzlw}+px/Y/53,>

WhpsvbghbFdofxo @ +kvhf0ghexw,2433>

vwu @ iwrv+Q^l`/% (oi%/7/3,>

vwu @ vwu '. iwrv+WhpsvbghbFdofxo/% (oi%/9/6,>

sulqw vwu>

l @ l . 4>

hqgr>

rxwsxw rii>

Qrpeuh g*Dfwliv Whpsv gh fdofxo +hq vhfrqghv,

000000000000000000000000000000000000000000000000

58 31333

83 31443

:8 315:3

433 31;53

483 61573

533 :1533

583 471393

633 581;:3

��e �L?t|h�U|�L? _it �?uLh4@|�L?t t�h *it hi?_i4i?|t _it @U|�ut

Gdqv o*h{hpsoh su�hf�hghqw/ ohv pdwulfhv � hw Y vrqw grqq�hhv1 Pdlv/ qrxv srxyrqv idflohphqw ohv hvwlphu dyhf
JDXVV1 Vxssrvrqv txh od pdwulfh [ gh glphqvlrq W �Q uhsu�hvhqwh o*�hyroxwlrq phqvxhooh ghv sul{ ghv Q dfwliv

S
+q,
w 1 Srxu fkdtxh dfwli q/ qrxv fdofxorqv oh uhqghphqw dqqxho gh od id�frq vxlydqwh

u
+q,
w @

%
4 .

S
+q,
w � S

+q,
w�4

S
+q,
w�4

&45
� 4

Qrxv srxyrqv doruv rewhqlu xqh hvwlpdwlrq ghv pdwulfhv � hw Y wu�hv vlpsohphqw =

surf +5, @ HvwlpdwlrqbpxbY+[,>

orfdo \/Uhqghphqwbphqvxho/Uhqghphqwbdqqxho/px/Y>

\ @ odj4+[,>

Uhqghphqwbphqvxho @ +[ 0 \,12\>

Uhqghphqwbdqqxho @ +4 . Uhqghphqwbphqvxho,a45 04>

2- Holplqdwlrq gh od suhplhuh grqqhh/ txl hvw xqh ydohxu pdqtxdqwh -2

Uhqghphqwbdqqxho @ wulpu+Uhqghphqwbdqqxho/4/3,>

px @ phdqf+Uhqghphqwbdqqxho,>

Y @ yf{+Uhqghphqwbdqqxho,>

uhws+px/Y,>

hqgs>

Fhwwh surf�hgxuh shxw dxvvl ahwuh xwlolv�hh srxu fdofxohu ohv frh�flhqwv � ghv dfwliv1 Qrxv dyrqv

�l @
fry

�
�Ul> �UP

�
ydu

�
�UP

�
dyhf �UP oh uhqghphqw g*xq sruwhihxlooh gh pdufk�h +hq j�hq�hudo/ xq lqglfh,1 Vxssrvrqv txh od pdwulfh [ uhsu�hvhqwh
o*�hyroxwlrq phqvxhooh gh o*lqglfh hw ghv sul{ ghv dfwliv +o*lqglfh hvw sodf�h gdqv od suhpl�huh frorqqh,1 Qrxv dyrqv

:<



~px/Y� @ HvwlpdwlrqbpxbY+[,>

YduldqfhbSP @ Y^4/4`>

FryduldqfhbSPbDfwliv @ wulpu+Y^1/4`/4/3,>

ehwd @ FryduldqfhbSPbdfwliv2YduldqfhbSP>

e N?i ThLU�i_�hi _i M��tiU|�L? �iU|Lh�t�ii

Lo h{lvwh gl��huhqwv dojrulwkphv srxu u�hvrxguh o*�htxdwlrq

i +{, @ 3

Hq sduwlfxolhu/ vl od irqfwlrq i hvw vwulfwhphqw furlvvdqwh/ qrxv srxyrqv rewhqlu od vroxwlrq gh o*�htxdwlrq hq xwlolvdqw
o*dojrulwkph gh od el0vhfwlrq1 Vxssrvrqv ghx{ vfdodluhv d hw e whov txh

i +d, ? 3 ? i +e,

doruv od vroxwlrq gh o*�htxdwlrq i +{, @ 3 y�hul�h d ? { ? e1 Frqvlg�hurqv oh srlqw f who txh f @ d.e
5 1 Doruv vl i +f, � 3/

od vroxwlrq dssduwlhqw �d o*lqwhuydooh ^f> e`1 Gdqv oh fdv frqwudluh/ od vroxwlrq dssduwlhqw �d o*lqwhuydooh ^d> f`1 Qrxv
dyrqv dlqvl u�hgxlw gh prlwl�h o*lqwhuydooh frqwhqdqw od vroxwlrq1 Qrxv srxyrqv uhfrpphqfhu o*rs�hudwlrq1 Gdqv fh
fdv/ od orqjxhxu gx qrxyhdx lqwhuydooh vhud txdwuh irlv soxv shwlwh txh fhooh gh o*lqwhuydooh ruljlqdo1 Hq u�hlw�hudqw
o*rs�hudwlrq xq fhuwdlq qrpeuh gh irlv/ qrxv srxyrqv wurxyhu xq lqwhuydooh uhodwlyhphqw shwlw txl hqfdguh od vroxwlrq1

Od surjudppdwlrq gh fhw dojrulwkph hq odqjdjh JDXVV hvw wu�hv lqw�huhvvdqwh/ fdu qrxv srxyrqv yhfwrulv�hh od
surf�hgxuh1 Fhod yhxw gluh tx*xq vhxo dssho gh od surf�hgxuh +hw qrq Q dsshov, shuphw gh fdofxohu od vroxwlrq gh
soxvlhxuv �htxdwlrqv 5

97
i4 +{,
111

iQ +{,

6
:8 @ 3

Lo h{lvwh g*dxwuhv dojrulwkphv srxu u�hvrxguh xqh �htxdwlrq qrq olq�hdluh +Qhzwrq0Udskvrq/ Eur|ghq/ hwf,1 Hq �qdqfh/
qrxv dyrqv vrxyhqw ehvrlq gh u�hvrxguh xqh �htxdwlrq qrq olq�hdluh +sdu h{hpsoh/ srxu fdofxohu xq wdx{ gh uhqghphqw
dfwxdulho/ od yrodwlolw�h lpsolflwh g*xqh rswlrq/ hwf,1 Od vlpsolflw�h gh o*dojrulwkph gh od el0vhfwlrq hw od yhfwrulvdwlrq
hq irqw xq rxwlo sduwlfxol�huhphqw shuirupdqw1 Gdqv od suhpl�huh sduwlh gh Txhotxhv Dssolfdwlrqv gh JDXVV hq
�qdqfh/ qrxv dylrqv fdofxo�h od yrodwlolw�h lpsolflwh g*xqh rswlrq vxu ixwxuh dyhf fhw dojrulwkph1 Oh fdofxo gh 43333
yrodwlolw�hv lpsolflwhv dyhf xq Shqwlxp 433 Pk} dydlw sulv prlqv gh 43 vhfrqghv1

M�tiU|�L?

Remhfwli
U�hvroxwlrq gh o*�htxdwlrq i +{, @ 3 sdu o*dojrulwkph gh od el0vhfwlrq1

Irupdw
vro @ elvhfwlrq+)i/d/e,>

Hqwu�hhv
)i srlqwhxu g*xqh surf�hgxuh txl fdofxoh od irqfwlrq i +{,1
d yhfwhxu Q � 4/ sdudp�hwuh d1
e yhfwhxu Q � 4/ sdudp�hwuh e1

Vruwlhv
vro yhfwhxu Q � 4/ vroxwlrq gh o*�htxdwlrq i +{, @ 31

vhfdqwh1ghf

ghfoduh pdwul{ belvhfwlrqbwrohudqfh @ 3133334>

vhfdqwh1h{w

h{whuqdo pdwul{ belvhfwlrqbwrohudqfh>

vhfdqwh1vuf

;3



surf elvhfwlrq+)i/d/e,>

orfdo i=surf>

orfdo |d/|e/Qrev/f/|f/lqg{4/lqg{5>

orfdo lqg{/v/glii/frqvw>

|d @ i+d,> |e @ i+e,>

Qrev @ urzv+|d,>

lqg{ @ +|d 1? 3, 1dqg +|e 1A 3,>

li vxpf+lqg{, @@ 3>

uhws+plvv+3/3,,>

hqgli>

li vxpf+lqg{, @@ Qrev>

gr zkloh pd{f+dev+d0e,, A belvhfwlrqbwrohudqfh>

f @ +d.e,25>

|f @ i+f,>

lqg{4 @ |f1?3>

lqg{5 @ 4 0 lqg{4>

d @ lqg{41-f . lqg{51-d>

e @ lqg{41-e . lqg{51-f>

hqgr>

hovh>

v @ gholi+vhtd+4/4/Qrev,/lqg{,>

glii @ vholi+d0e/lqg{,>

frqvw @ plvv+}hurv+Qrev0vxpf+lqg{,/4,/3,>

gr zkloh pd{f+dev+glii,, A belvhfwlrqbwrohudqfh>

f @ +d.e,25>

f^v` @ frqvw>

|f @ i+f,>

lqg{4 @ |f1?3>

lqg{5 @ 4 0 lqg{4>

d @ lqg{41-f . lqg{51-d>

e @ lqg{41-e . lqg{51-f>

glii @ vholi+d0e/lqg{,>

hqgr>

hqgli>

f @ +d.e,25>

uhws+f,>

hqgs>

Wurxyrqv xq srlqw �{h srxu od irqfwlrq i4 +{, @ frv{ hw xqh vroxwlrq �d o*�htxdwlrq {5.5 h{s{.vlq +frv{� 5{, @
;1

qhz>

oleudu| ilqdqfh>

surf i4+{,>

orfdo |>

| @ { 0 frv+{,>

uhws+|,>

hqgs>

surf i5+{,>

;4



orfdo |>

| @ {1-{ . 5-h{s+{, . vlq+frv+{,05-{, 0 ;>

uhws+|,>

hqgs>

surf i+{,>

orfdo |4/|5/|>

|4 @ i4+{^4`,>

|5 @ i5+{^5`,>

| @ |4�|5>

uhws+|,>

hqgs>

vro4 @ elvhfwlrq+)i4/3/5,>

vro5 @ elvhfwlrq+)i5/3/5,>

vro @ elvhfwlrq+)i/3�3/5�5,>

rxwsxw iloh @ vhfdqwh1rxw uhvhw>

sulqw iwrv+vro4/%vroxwlrq gh od suhplhuh htxdwlrq = (oi%/8/8,>

sulqw iwrv+vro5/%vroxwlrq gh od ghx{lhph htxdwlrq = (oi%/8/8,>

sulqw> sulqw>

sulqw %vroxwlrq gh o*htxdwlrq pxowlglphqvlrqqhooh =%>

sulqw vro>

rxwsxw rii>

vroxwlrq gh od suhplhuh htxdwlrq = 31:6<3<

vroxwlrq gh od ghx{lhph htxdwlrq = 415:744

vroxwlrq gh o*htxdwlrq pxowlglphqvlrqqhooh =

31:6<3;948

415:74384

D V@*Lh�t@|�L? _it LT|�L?t

D�� w@ 4�i|�L_i _i *<@TThL �4@|�L? ^�@_h@|�^�i _i �@hL?i��_it� i| `�@*i) d�bH.o

U�hi�huhqfhv
�BiNAj��ajt�/ J1 hw U1 H1 b�B,j+ ^4<;:`/ H�flhqw dqdo|wlf dssur{lpdwlrq ri dphulfdq rswlrq ydoxhv/ Mrxuqdo
ri Ilqdqfh/ 75/ sdjhv 6340653
�,BW"/ I1 ^4<:9`/ Wkh sulflqj ri frpprglw| frqwudfwv/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 6/ sdjhv 49:04:<
�,BW"/ I1 hw P1 7W�N,jt ^4<:6`/ Wkh sulflqj ri rswlrqv dqg frusrudwh oldelolwlhv/ Mrxuqdo ri Srolwlfdo Hfrqrp|/
;4/ sdjhv 96:098<
DBi6BA/ P1E1 hw V1Z1 lN�,�B}jA ^4<;6`/ Iruhljq fxuuhqf| rswlrq ydoxhv/ Mrxuqdo ri Lqwhuqdwlrqdo Prqh| dqg
Ilqdqfh/ 5/ sdjhv 564056:

Frqvlg�hurqv xqh rswlrq gh sul{ g*h{huflfh N hw gh pdwxulw�h � 1 Od ydohxu dfwxhooh gh o*dfwli vrxv0mdfhqw hvw V31
Vrlhqw e hw u oh sdudp�hwuh _frvw ri fduu|% hw oh wdx{ g*lqw�huahw1 Doruv ohv ydohxuv gh o*rswlrq hxurs�hhqqh g*dfkdw hw
gh yhqwh vrqw grqq�hhv sdu ohv irupxohv vxlydqwhv

FHX +V3, @ V3h
+e�u,�� +g4, �Nh�u�� +g5,

SHX +V3, @ �V3h+e�u,�� +�g4, .Nh�u�� +�g5,
dyhf

g4 @ g4 +V3, @
oq
�
V3
N

�
.
�
e. 4

5�
5
�
�

�
s
�

;5



hw
g5 @ g5 +V3, @ g4 � �

s
�

Qrxv udsshorqv txh oh sdudp�hwuh _frvw ri fduu|% e suhqg uhvshfwlyhphqw ohv ydohxuv u/ 3 hw u � uB srxu ohv
prg�hohv Eodfn0Vfkrohv ^4<:6`/ Eodfn ^4<:9` +rswlrqv vxu ixwxuh, hw Jdupdq0Nrkokdjhq ^4<;6` +rswlrqv gh fkdqjh66,1
�BiNAj��ajt� hw b�B,j+ ^4<;:` prqwuhqw doruv txh oh sul{ gh o*rswlrq dp�hulfdlqh shxw vh g�hgxluh gh fhoxl gh
o*rswlrq hxurs�hqqh1 Srvrqv

P @ 5 u
�5

Q @ 5 e
�5

O @ 4� h�u�

Qrxv dyrqv doruv srxu o*rswlrq g*dfkdw

FDP +V3, @

�
FHX +V3, .D5

�
V3
VB

�t5
vl V3 ? VB

V3 �N vl V3 � VB

dyhf

D5 @
k
4� h+e�u,�� +g4 +V

B,,
l VB
t5

hw

t5 @
4

5

#
� +Q � 4, �

u
+Q � 4,

5
. 7

P

O

$

Od ydohxu VB hvw od vroxwlrq gh o*�htxdwlrq qrq olq�hdluh vxlydqwh

VB �N @ FHX +V
B, .

k
4� h+e�u,�� +g4 +V

B,,
l VB
t5

Srxu xqh rswlrq gh yhqwh/ qrxv dyrqv

SDP +V3, @

�
SHX +V3, .D4

�
V3
VB

�t4
vl V3 A VB

N � V3 vl V3 � VB

dyhf

D4 @ �
k
4� h+e�u,�� +�g4 +VB,,

l VB
t4

hw

t4 @
4

5

#
� +Q � 4, .

u
+Q � 4,

5
. 7

P

O

$

Od ydohxu VB hvw od vroxwlrq gh o*�htxdwlrq qrq olq�hdluh vxlydqwh

N � VB @ SHX +V
B,�

k
4� h+e�u,��+�g4 +VB,,

l VB
t4

�4ih�U@? �5

Remhfwli
Ydorulvdwlrq g*xqh rswlrq dp�hulfdlqh1

Irupdw
Y @ Dphulfdq EV+V3/N/vljpd/wdx/e/u,>

Hqwu�hhv
V3 yhfwhxu Q � 4/ sul{ gh o*dfwli vrxv0mdfhqw1
N yhfwhxu Q � 4/ sul{ g*h{huflfh1
vljpd yhfwhxu Q � 4/ yrodwlolw�h1
wdx yhfwhxu Q � 4/ pdwxulw�h gh o*rswlrq1
e yhfwhxu Q � 4/ sdudp�hwuh _frvw ri fduu|%1
u yhfwhxu Q � 4/ wdx{ g*lqw�huahw1

Vruwlhv
Y yhfwhxu Q � 4/ ydohxu gh o*rswlrq1

��o
 it| *i |@� _<�?|�ih	i| �i|h@?}ih�
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Uhpdutxh
Qrxv su�hflvrqv oh w|sh gh o*rswlrq dyhf od yduldeoh h{whuqh w|sh rswlrq +**fdoo** rx **sxw**,1

�BiNAj��ajt� hwb�B,j+ ^4<;:` xwlolvhqw srxu u�hvrxguh o*�htxdwlrq qrq olq�hdluh o*dojrulwkph gh Qhzwrq0Udskvrq1
Gdqv od surf�hgxuh Dphulfdq EV/ qrxv hpsor|rqv o*dojrulwkph gh od el0vhfwlrq1 Od surjudppdwlrq gh od p�hwkrgh
gh o*dssur{lpdwlrq txdgudwltxh hvw dlqvl idflolw�hh1 Fhod shuphw hq soxv gh yhfwrulvhu od surf�hgxuh1

edurqh1ghf

ghfoduh vwulqj bw|shbrswlrq B@ %fdoo%>

ghfoduh pdwul{ brswlrqbV3>

ghfoduh pdwul{ brswlrqbN>

ghfoduh pdwul{ brswlrqbwdx>

ghfoduh pdwul{ brswlrqbvljpd>

ghfoduh pdwul{ brswlrqbu>

ghfoduh pdwul{ brswlrqbe>

ghfoduh pdwul{ brswlrqbsdudphwhuv>

edurqh1h{w

h{whuqdo vwulqj bw|shbrswlrq>

h{whuqdo pdwul{ brswlrqbV3>

h{whuqdo pdwul{ brswlrqbN>

h{whuqdo pdwul{ brswlrqbwdx>

h{whuqdo pdwul{ brswlrqbvljpd>

h{whuqdo pdwul{ brswlrqbu>

h{whuqdo pdwul{ brswlrqbe>

h{whuqdo pdwul{ brswlrqbsdudphwhuv>

edurqh1vuf

surf DphulfdqbEV+V3/N/vljpd/wdx/e/u,>

orfdo z/g4/g5/Y>

orfdo Q/P/O/t4/t5/Vwlogh>

orfdo iplq/j/uhwfrgh>

orfdo D4/D5/Y4/Y5/lqg{>

orfdo lqg{b/v>

brswlrqbV3 @ V3>

brswlrqbN @ N>

brswlrqbvljpd @ vljpd>

brswlrqbwdx @ wdx>

brswlrqbe @ e>

brswlrqbu @ u>

2- Hxurshdq Sulflqj Rswlrq +htxdwlrqv 8 dqg 9, -2

z @ vljpd1-vtuw+wdx,>

g4 @ +oq+V312N,.+e.318-vljpda5,1-wdx,12z> g5 @ g4 0 z>

li bw|shbrswlrq '@@ %sxw%>

Y @ 0V31-h{s++e0u,1-wdx,1-fgiq+0g4, . N1-h{s+0u1-wdx,1-fgiq+0g5,>

hovh>

Y @ V31-h{s++e0u,1-wdx,1-fgiq+g4, 0 N1-h{s+0u1-wdx,1-fgiq+g5,>

hqgli>

2- Irrwqrwh 9/ sdjh 63: -2

li e A u>

uhws+Y,>

hqgli>

;7



2- Vroxwlrq ri wkh htxdwlrq 46 -2

P @ 5-u12+vljpda5,>

Q @ 5-e12+vljpda5,>

O @ 40h{s+0u1-wdx,>

z @ +Q04,a5 . 7-P12O> z @ vtuw+z,>

t4 @ +0+Q04, 0 z,25>

t5 @ +0+Q04, . z,25>

brswlrqbsdudphwhuv @ P�Q�O�t4�t5>

Vwlogh @ elvhfwlrq+)bDphulfdqbVwlogh/V3243/43-V3,>

lqg{b @ Vwlogh 1@@ plvv+3/3,>

li vxpf+lqg{b, 2@ 3>

v @ vholi+vhtd+4/4/urzv+Vwlogh,,/lqg{b,>

Vwlogh^v` @ V3^v`>

hqgli>

z @ vljpd1-vtuw+wdx,>

g4 @ +oq+Vwlogh12N,.+e.318-vljpda5,1-wdx,12z> g5 @ g4 0 z>

li bw|shbrswlrq '@@ %sxw%>

lqg{ @ V3 1A Vwlogh>

D4 @ 0+Vwlogh12t4,1-+40h{s++e0u,1-wdx,1-fgiq+0g4,,>

Y4 @ Y . D41-+V312Vwlogh,at4>

Y5 @ N 0 V3>

Y @ lqg{1-Y4 . +40lqg{,1-Y5>

hovh>

lqg{ @ V3 1? Vwlogh>

D5 @ +Vwlogh12t5,1-+40h{s++e0u,1-wdx,1-fgiq+g4,,>

Y4 @ Y . D51-+V312Vwlogh,at5>

Y5 @ V3 0 N>

Y @ lqg{1-Y4 . +40lqg{,1-Y5>

hqgli>

li vxpf+lqg{b, 2@ 3>

Y^v` @ plvv+}hurv+urzv+v,/4,/3,>

hqgli>

uhws+Y,>

hqgs>

surf bDphulfdqbVwlogh+Vwlogh,>

orfdo N/vljpd/wdx/e/u>

orfdo P/Q/O/t4/t5>

orfdo z/g4/g5/D4/D5/Y/htwq>

N @ brswlrqbN>

vljpd @ brswlrqbvljpd>

wdx @ brswlrqbwdx>

e @ brswlrqbe>

u @ brswlrqbu>

P @ brswlrqbsdudphwhuv^1/4`>
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Q @ brswlrqbsdudphwhuv^1/5`>

O @ brswlrqbsdudphwhuv^1/6`>

t4 @ brswlrqbsdudphwhuv^1/7`>

t5 @ brswlrqbsdudphwhuv^1/8`>

z @ vljpd1-vtuw+wdx,>

g4 @ +oq+Vwlogh12N,.+e.318-vljpda5,1-wdx,12z> g5 @ g4 0 z>

li bw|shbrswlrq '@@ %sxw%>

D4 @ 0+Vwlogh12t4,1-+40h{s++e0u,1-wdx,1-fgiq+0g4,,>

Y @ 0Vwlogh1-h{s++e0u,1-wdx,1-fgiq+0g4, . N1-h{s+0u1-wdx,1-fgiq+0g5,>

htwq @ Y . D4 0 N . Vwlogh>

hovh>

Y @ Vwlogh1-h{s++e0u,1-wdx,1-fgiq+g4, 0 N1-h{s+0u1-wdx,1-fgiq+g5,>

D5 @ +Vwlogh12t5,1-+40h{s++e0u,1-wdx,1-fgiq+g4,,>

htwq @ 0+Y . D5 . N 0 Vwlogh,>

hqgli>

uhws+htwq,>

hqgs>

Oh surjudpph vxlydqw uhsurgxlw ohv wdeohv L0Y gh o*duwlfoh gh �BiNAj��ajt� hw b�B,j+ ^4<;:`1

qhz>

oleudu| ilqdqfh>

N @ 433>

h @ rqhv+8/4,>

u @ +313;�3145�313;�313;,1-1h>

vljpd @ +3153�3153�3173�3153,1-1h>

wdx @ +3158�3158�3158�3183,1-1h>

V3 @ rqhv+7/4,1-1vhtd+;3/43/8,>

rxwsxw iloh @ edurqh1rxw uhvhw>

ghexw @ kvhf>

2- Wdeoh L -2

e @ 03137-rqhv+53/4,>

bw|shbrswlrq @ %fdoo%>

F @ DphulfdqbEV+V3/N/vljpd/wdx/e/u,>

bw|shbrswlrq @ %sxw%>

S @ DphulfdqbEV+V3/N/vljpd/wdx/e/u,>

Sulqw % Wdeoh L %>

fdoo SulqwbWdeoh+e/u/vljpd/wdx/V3/F/S,>

2- Wdeoh LL -2

e @ 3137-rqhv+53/4,>

bw|shbrswlrq @ %fdoo%>

F @ DphulfdqbEV+V3/N/vljpd/wdx/e/u,>

bw|shbrswlrq @ %sxw%>

S @ DphulfdqbEV+V3/N/vljpd/wdx/e/u,>

Sulqw % Wdeoh LL %>

fdoo SulqwbWdeoh+e/u/vljpd/wdx/V3/F/S,>
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2- Wdeoh LLL -2

e @ 3133-rqhv+53/4,>

bw|shbrswlrq @ %fdoo%>

F @ DphulfdqbEV+V3/N/vljpd/wdx/e/u,>

bw|shbrswlrq @ %sxw%>

S @ DphulfdqbEV+V3/N/vljpd/wdx/e/u,>

Sulqw % Wdeoh LLL %>

fdoo SulqwbWdeoh+e/u/vljpd/wdx/V3/F/S,>

2- Wdeoh LY -2

e @ u>

F @ plvv+}hurv+53/4,/3,>

bw|shbrswlrq @ %sxw%>

S @ DphulfdqbEV+V3/N/vljpd/wdx/e/u,>

Sulqw % Wdeoh LY %>

fdoo SulqwbWdeoh+e/u/vljpd/wdx/V3/F/S,>

2- Wdeoh Y -2

e @ +03137�3133�3137�313;,1-1h>

u @ +313;�313;�313;�313;,1-1h>

vljpd @ +3153�3153�3153�3153,1-1h>

wdx @ +6�6�6�6,1-1h>

bw|shbrswlrq @ %fdoo%>

F @ DphulfdqbEV+V3/N/vljpd/wdx/e/u,>

bw|shbrswlrq @ %sxw%>

S @ DphulfdqbEV+V3/N/vljpd/wdx/e/u,>

Sulqw % Wdeoh Y %>

fdoo SulqwbWdeoh+e/u/vljpd/wdx/V3/F/S,>

ilq @ kvhf>

sulqw iwrv++ilq0ghexw,2433/%Whpsv gh fdofxo = (oi vhfrqghv%/8/6,>

rxwsxw rii>

surf +3, @ SulqwbWdeoh+e/u/vljpd/wdx/V3/F/S,>

orfdo pdvn/ipw/rpdw>

pdvn @ 4>

ohw ipw^:/6`@ %-1-oi% ; 5 %-1-oi% ; 5 %-1-oi% ; 5

%-1-oi% ; 5 %-1-oi% ; 3 %-1-oi% 48 6 %-1-oi% 48 6>

rpdw @ e�u�vljpd�wdx�V3�F�S>

sulqw % e u vljpd wdx V3 Fdoo Sxw%>

sulqw %000000000000000000000000000000000000000000000000000000000000000000%_

%00000%>

;:



fdoo sulqwip+rpdw/pdvn/ipw,>

sulqw> sulqw>

uhws>

hqgs>

Wdeoh L

e u vljpd wdx V3 Fdoo Sxw

00000000000000000000000000000000000000000000000000000000000000000000000

03137 313; 3153 3158 ;3 31365 53174<

03137 313; 3153 3158 <3 318<3 441584

03137 313; 3153 3158 433 61858 716<:

03137 313; 3153 3158 443 431648 4144;

03137 313; 3153 3158 453 531333 314;7

03137 3145 3153 3158 ;3 31365 53157;

03137 3145 3153 3158 <3 318;: 441479

03137 3145 3153 3158 433 61839 71688

03137 3145 3153 3158 443 4315;; 4143:

03137 3145 3153 3158 453 531333 314;6

03137 313; 3173 3158 ;3 4139: 541796

03137 313; 3173 3158 <3 615;7 461<5:

03137 313; 3173 3158 433 :1744 ;15:7

03137 313; 3173 3158 443 461835 71856

03137 313; 3173 3158 453 541566 515<:

03137 313; 3153 3183 ;3 3155< 531<;5

03137 313; 3153 3183 <3 416;: 451978

03137 313; 3153 3183 433 71:57 916:5

03137 313; 3153 3183 443 431<88 51983

03137 313; 3153 3183 453 531333 31<4<

Wdeoh LL

e u vljpd wdx V3 Fdoo Sxw

00000000000000000000000000000000000000000000000000000000000000000000000

3137 313; 3153 3158 ;3 31385 531333

3137 313; 3153 3158 <3 31;7< 4314;6

3137 313; 3153 3158 433 71774 61877

3137 313; 3153 3158 443 441995 31:<;

3137 313; 3153 3158 453 531;<; 3144;

3137 3145 3153 3158 ;3 31385 531333

3137 3145 3153 3158 <3 31;74 431494

3137 3145 3153 3158 433 716<: 61858

3137 3145 3153 3158 443 44187: 31:<7

3137 3145 3153 3158 453 5319<7 3144;

3137 313; 3173 3158 ;3 415;< 53185;

3137 313; 3173 3158 <3 61;56 451<5:

3137 313; 3173 3158 433 ;1683 :1789

3137 313; 3173 3158 443 471:<: 61<8;

3137 313; 3173 3158 453 551:49 41<87

3137 313; 3153 3183 ;3 31747 531333

3137 313; 3153 3183 <3 514;3 431:39

3137 313; 3153 3183 433 917<9 71::5

3137 313; 3153 3183 443 461758 41:93

3137 313; 3153 3183 453 551393 31879

Wdeoh LLL

e u vljpd wdx V3 Fdoo Sxw

00000000000000000000000000000000000000000000000000000000000000000000000

3133 313; 3153 3158 ;3 31373 531333

3133 313; 3153 3158 <3 31:35 4318:;

;;



3133 313; 3153 3158 433 61<5: 61<5:

3133 313; 3153 3158 443 431;44 31<73

3133 313; 3153 3158 453 531349 31479

3133 3145 3153 3158 ;3 31373 531333

3133 3145 3153 3158 <3 319<; 431859

3133 3145 3153 3158 433 61<33 61<33

3133 3145 3153 3158 443 431:87 31<67

3133 3145 3153 3158 453 531334 31478

3133 313; 3173 3158 ;3 4149< 531<5:

3133 313; 3173 3158 <3 61867 4616<7

3133 313; 3173 3158 433 :1;77 :1;77

3133 313; 3173 3158 443 4713;8 71559

3133 313; 3173 3158 453 541;89 51449

3133 313; 3153 3183 ;3 31636 531373

3133 313; 3153 3183 <3 41:56 4417;4

3133 313; 3153 3183 433 817:; 817:;

3133 313; 3153 3183 443 441<35 5147<

3133 313; 3153 3183 453 531668 31:36

Wdeoh LY

e u vljpd wdx V3 Fdoo Sxw

00000000000000000000000000000000000000000000000000000000000000000000000

313; 313; 3153 3158 ;3 1 531333

313; 313; 3153 3158 <3 1 431346

313; 313; 3153 3158 433 1 61553

313; 313; 3153 3158 443 1 319;4

313; 313; 3153 3158 453 1 313<:

3145 3145 3153 3158 ;3 1 531333

3145 3145 3153 3158 <3 1 431333

3145 3145 3153 3158 433 1 51<58

3145 3145 3153 3158 443 1 318:;

3145 3145 3153 3158 453 1 313:<

313; 313; 3173 3158 ;3 1 53157;

313; 313; 3173 3158 <3 1 451847

313; 313; 3173 3158 433 1 :1433

313; 313; 3173 3158 443 1 61:45

313; 313; 3173 3158 453 1 41;3:

313; 313; 3153 3183 ;3 1 531333

313; 313; 3153 3183 <3 1 431568

313; 313; 3153 3183 433 1 714<6

313; 313; 3153 3183 443 1 41779

313; 313; 3153 3183 453 1 31757

Wdeoh Y

e u vljpd wdx V3 Fdoo Sxw

00000000000000000000000000000000000000000000000000000000000000000000000

03137 313; 3153 6133 ;3 51857 591578

03137 313; 3153 6133 <3 71<99 531974

03137 313; 3153 6133 433 ;19:3 481<<3

03137 313; 3153 6133 443 461;;5 451554

03137 313; 3153 6133 453 531;;5 <1568

3133 313; 3153 6133 ;3 71536 5516<8

3133 313; 3153 6133 <3 :186: 4917<;

3133 313; 3153 6133 433 451363 451363

3133 313; 3153 6133 443 4:1974 ;19;:

3133 313; 3153 6133 453 5715<: 91555

3137 313; 3153 6133 ;3 91<98 531658

3137 313; 3153 6133 <3 441954 461896
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3137 313; 3153 6133 433 4:16<< <143;

3137 313; 3153 6133 443 5713<5 91455

3137 313; 3153 6133 453 6417<4 71448

313; 313; 3153 6133 ;3 1 531333

313; 313; 3153 6133 <3 1 441967

313; 313; 3153 6133 433 1 91<95

313; 313; 3153 6133 443 1 7158:

313; 313; 3153 6133 453 1 51973

Whpsv gh fdofxo = 41483 vhfrqghv

Qrxv dyrqv h�hfwx�h ohv fdofxov vxu xq Shqwlxp 4331 4148 vhfrqghv vx�vhqw srxu h{�hfxwhu oh
surjudpph su�hf�hghqw1 Vl qrxv �holplqrqv ohv frppdqghv g*d�fkdjh ghv u�hvxowdwv/ lo idxw xqh ghpl
vhfrqgh srxu fdofxohu 533 sul{ g*rswlrqv dp�hulfdlqhv $

D�2 wit 4L_
i*it 
@ t@�| _i �@*Lh�t@|�L? _it LT|�L?t _i U�@?}i

81514 Oh prg�hoh �d vdxw sxu gh Eruhqv}whlq hw Grroh| ^4<;:`

U�hi�huhqfhv
�NijAt5|j�A/ H1U1 hw P1S1 $NN,j+ ^4<;:`/ Rswlrqv rq iruhljq h{fkdqjh dqg h{fkdqjh udwh h{shfwdwlrqv/ LPI
Vwd� Sdshuv/ 67/ sdjhv 97609;3

Gdqv oh prg�hoh �d vdxw sxu gh ydorulvdwlrq ghv rswlrqv gh fkdqjh/ qrxv frqvlg�hurqv txh od g|qdpltxh gx vrxv0mdfhqw
V +w, hvw �

gV +w, @ �V +w, gw. +!� 4,V +w, gQ +w,
V +w3, @ V3

dyhf Q +w, xq surfhvvxv gh Srlvvrq g*lqwhqvlw�h �1 �NijAt5|j�A hw $NN,j+ ^4<;:` prqwuhqw doruv txh od sulph
g*xqh rswlrq gh fkdqjh hxurs�hhqqh g*dfkdw gh sul{ g*h{huflfh N hvw grqq�hh sdu od irupxoh vxlydqwh

FHX +V3, @ V3h
�uB��+g4> q

B,�Nh�u��+g5> q
B,

dyhf

qB @

%
oq N

V3
� ��

oq!

&

g4 @
!

!� 4
+u � uB � �, �

hw

g5 @
4

!� 4
+u � uB � �, �

Od irqfwlrq �+g>qB, hvw g�h�qlh gh od id�frq vxlydqwh

�+g> qB, @
4[

q@qB

h�g
gq

q$

�Lhi?t3|i�? #LL*i)
Remhfwli
Ydorulvdwlrq g*xqh rswlrq hxurs�hhqqh gh fkdqjh +prg�hoh gh �NijAt5|j�A hw $NN,j+ ^4<;:`,1

Irupdw
F @ Eruhqv}whlq Grroh|+V3/N/px/wdx/skl/u/uvwdu,>

Hqwu�hhv
V3 yhfwhxu Q � 4/ sul{ gh o*dfwli vrxv0mdfhqw1
N yhfwhxu Q � 4/ sul{ g*h{huflfh1
px yhfwhxu Q � 4/ sdudp�hwuh �1
wdx yhfwhxu Q � 4/ pdwxulw�h gh o*rswlrq1
skl yhfwhxu Q � 4/ sdudp�hwuh !1
u yhfwhxu Q � 4/ wdx{ g*lqw�huahw qdwlrqdo1
uvwdu yhfwhxu Q � 4/ wdx{ g*lqw�huahw �hwudqjhu1
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Vruwlhv
F yhfwhxu Q � 4/ ydohxu gh o*rswlrq hxurs�hhqqh g*dfkdw1

Uhpdutxh

Od yduldeoh h{whuqh grroh| Pd{ shuphw g*dssurfkhu od irqfwlrq � +g> qB, sdu od irupxoh
q. grroh| Pd{S

q@qB
h�g g

q

q$ 1

grroh|1ghf

ghfoduh pdwul{ bgrroh|bPd{ @ 8>

grroh|1h{w

h{whuqdo pdwul{ bgrroh|bPd{>

grroh|1vuf

surf bgrroh|bSVL+g/qvwdu,>

orfdo q>

qvwdu @ qvwdu*> g @ g*>

q @ qvwdu . vhtd+3/4/bgrroh|bPd{,>

uhws+ vxpf+h{s+0g,1-+g1aq,12+q$,, ,>

hqgs>

surf Eruhqv}whlqbGrroh|+V3/N/px/wdx/skl/u/uvwdu,>

orfdo odpegd/qvwdu/g5/g4/F>

odpegd @ +u0uvwdu0px,12+skl04,>

qvwdu @ fhlo+ +oq+N12V3,0px1-wdx,12oq+skl, ,>

qvwdu @ qvwdu1-+qvwdu 1A@ 3,>

g5 @ odpegd1-wdx>

g4 @ skl1-g5>

F @ V31-h{s+0uvwdu1-wdx,1-bgrroh|bSVL+g4/qvwdu,

0 N1-h{s+0u1-wdx,1-bgrroh|bSVL+g5/qvwdu,>

uhws+F,>

hqgs>

81515 Oh prg�hoh gh Phuwrq ^4<:9`

U�hi�huhqfhv
DBi6BA/ P1E1 hw V1Z1 lN�,�B}jA ^4<;6`/ Iruhljq fxuuhqf| rswlrq ydoxhv/ Mrxuqdo ri Lqwhuqdwlrqdo Prqh| dqg
Ilqdqfh/ 5/ sdjhv 564056:
wB6Oji|NA/ G1 hw E1 wBVj+ij ^4<<4`/ Lqwurgxfwlrq dx Fdofxo Vwrfkdvwltxh Dssoltx�h �d od Ilqdqfh/ Hoolsvhv
�ji|NA/ U1 ^4<:9`/ Rswlrq sulflqj zkhq xqghuo|lqj vwrfn uhwxuqv duh glvfrqwlqxrxv/ Mrxuqdo ri Ilqdqfldo Hfr0
qrplfv/ 6/ sdjhv 4580477

wB6Oji|NA hw wBVj+ij ^4<<4` dqdo|vh od ydorulvdwlrq g*xqh rswlrq hxurs�hhqqh oruvtxh o*dfwli vrxv0mdfhqw hvw
g�hfulw sdu xq surfhvvxv gh vdxw1 Fh prg�hoh hvw wu�hv surfkh gh fhoxl gh �ji|NA ^4<:9`1 Frqvlg�hurqv od g|qdpltxh
vxlydqwh gx frxuv gh fkdqjh�

gV +w, @ �V +w, gw. �V +w, gZ +w, . +� � 4,V +w, gQ +w,
V +w3, @ V3

dyhfZ +w, xq surfhvvxv gh Zlhqhu hw Q +w, xq surfhvvxv gh Srlvvrq g*lqwhqvlw�h �1 Qrxv srxyrqv doruv prqwuhu txh
od ydohxu gh od sulph gh o*rswlrq g*dfkdw hvw

FHX +V3, @
4[
q@3

h���
+��,

q

q$
JN

�
V3h

��+��4,� �q>N> �> �> u> uB
�
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r�x JN hvw od irupxoh gh DBi6BA hw lN�,�B}jA ^4<;6`

JN+V3>N>�> �> u> u
B, @ V3h

�uB�� +g4, �Nh�u�� +g5,

dyhf

g4 @
oq
�
V3
N

�
. +u � uB, �

�
s
�

.
4

5
�
s
�

hw
g5 @ g4 � �

s
�

Oh prg�hoh gh DBi6BA hw lN�,�B}jA ^4<;6` hvw grqf xq fdv sduwlfxolhu gx prg�hoh gh �ji|NA ^4<:9`1 Hq h�hw/
srxu � @ 3 hw � @ 4 +devhqfh gh vdxw,/ qrxv y�hul�rqv elhq txh

FHX +V3, @ JN+V3>N> �> �> u> u
B,

B@h4@? kL�*�@}i?

Remhfwli
Ydorulvdwlrq g*xqh rswlrq hxurs�hhqqh gh fkdqjh +prg�hoh gh DBi6BA hw lN�,�B}jA ^4<;6`,1

Irupdw
F @ Jdupdq Nrkokdjhq+V3/N/vljpd/wdx/u/uvwdu,>

Hqwu�hhv
V3 yhfwhxu Q � 4/ sul{ gh o*dfwli vrxv0mdfhqw1
N yhfwhxu Q � 4/ sul{ g*h{huflfh1
vljpd yhfwhxu Q � 4/ yrodwlolw�h1
wdx yhfwhxu Q � 4/ pdwxulw�h gh o*rswlrq1
u yhfwhxu Q � 4/ wdx{ g*lqw�huahw qdwlrqdo1
uvwdu yhfwhxu Q � 4/ wdx{ g*lqw�huahw �hwudqjhu1

Vruwlhv
F yhfwhxu Q � 4/ ydohxu gh o*rswlrq hxurs�hhqqh g*dfkdw1

�ih|L?

Remhfwli
Ydorulvdwlrq g*xqh rswlrq hxurs�hhqqh gh fkdqjh +prg�hoh gh �ji|NA ^4<:9`,1

Irupdw
F @ Phuwrq+V3/N/vljpd/wdx/u/uvwdu/wkhwd/odpegd/Qvwdu,>

Hqwu�hhv
V3 yhfwhxu Q � 4/ sul{ gh o*dfwli vrxv0mdfhqw1
N yhfwhxu Q � 4/ sul{ g*h{huflfh1
vljpd yhfwhxu Q � 4/ yrodwlolw�h1
wdx yhfwhxu Q � 4/ pdwxulw�h gh o*rswlrq1
u yhfwhxu Q � 4/ wdx{ g*lqw�huahw qdwlrqdo1
uvwdu yhfwhxu Q � 4/ wdx{ g*lqw�huahw �hwudqjhu1
wkhwd yhfwhxu Q � 4/ sdudp�hwuh �1
odpegd yhfwhxu Q � 4/ sdudp�hwuh �1
Qvwdu vfdodluh/ Qrpeuh gh vdxwv frqvlg�hu�hv srxu �hydoxhu od sulph gh o*rswlrq1

Vruwlhv
F yhfwhxu Q � 4/ ydohxu gh o*rswlrq hxurs�hhqqh g*dfkdw1

phuwrq1vuf
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surf JdupdqbNrkokdjhq+V3/N/vljpd/wdx/u/uvwdu,>

orfdo z/g4/g5/F>

z @ vljpd1-vtuw+wdx,>

g4 @ +oq+V312N,.+u0uvwdu,1-wdx,12z . 318-z>

g5 @ g4 0 z>

F @ V31-h{s+0uvwdu1-wdx,1-fgiq+g4,0N1-h{s+0u1-wdx,1-fgiq+g5,>

uhws+F,>

hqgs>

surf Phuwrq+V3/N/vljpd/wdx/u/uvwdu/wkhwd/odpegd/Qvwdu,>

orfdo q/Vwlogh/sure/F>

li Qvwdu @@ 3>

Qvwdu @ 43>

hqgli>

q @ vhtd+3/4/Qvwdu,> q @ q*>

Vwlogh @ V31-h{s+0odpegd1-+wkhwd04,1-wdx,1-+wkhwdaq,>

sure @ h{s+0odpegd1-wdx,1-++odpegd1-wdx,aq,12+q$,>

F @ sure1-JdupdqbNrkokdjhq+Vwlogh/N/vljpd/wdx/u/uvwdu,>

F @ vxpf+F*,>

uhws+F,>

hqgs>

Gdqv oh surjudpph vxlydqw/ qrxv frpsdurqv od ydorulvdwlrq g*xqh rswlrq gh fkdqjh hq irqfwlrq gx prg�hoh
+DBi6BA hw lN�,�B}jA ^4<;6`/ �NijAt5|j�A hw $NN,j+ ^4<;:` hw �ji|NA ^4<:9`,1 Lo hvw lqw�huhvvdqw gh
uhpdutxhu txh od sulvh hq frpswh g*xq vdxw sxu sdu udssruw dx prg�hoh ghDBi6BA hw lN�,�B}jA ^4<;6` lq�xhqfh
gl��huhphqw ohv sulphv ghv rswlrqv gdqv od prqqdlh hw fhoohv ghv rswlrqv hq ghkruv gh od prqqdlh1 �NijAt5|j�A
hw $NN,j+ ^4<;:` rqw frqvwdw�h txh oh prg�hoh gh DBi6BA hw lN�,�B}jA ^4<;6` dydlw whqgdqfh �d vrxv0�hydoxhu ohv
sul{ ghv rswlrqv g*dfkdw hq ghkruv gh od prqqdlh1 Lov rqw xwlolv�h oh prg�hoh �d vdxw sxu/ qrq sdv frpph xq prg�hoh
gh ydorulvdwlrq/ pdlv frpph xq rxwlo shuphwwdqw gh u�hy�hohu ohv dqwlflsdwlrqv gh fkdqjh/ f*hvw0�d0gluh xq rxwlo gh
ohfwxuh g*lqirupdwlrq1

qhz>

oleudu| ilqdqfh/sjudsk>

u @ 61832433> 2- Wdx{ g*lqwhuhw qdwlrqdo -2

uvwdu @ 61432433> 2- Wdx{ g*lqwhuhw hwudqjhu -2

N @ 6168> 2- Sul{ g*h{huflfh -2

vljpd @ 3138> 2- Yrodwlolwh -2

wdx @ <32698> 2- Pdwxulwh <3 mrxuv -2

V3 @ vhtd+6163/3134/54,>

JN @ 433-JdupdqbNrkokdjhq+V3/N/vljpd/wdx/u/uvwdu,>

P4 @ 433-Phuwrq+V3/N/vljpd/wdx/u/uvwdu/414/3138/43,>

P5 @ 433-Phuwrq+V3/N/vljpd/wdx/u/uvwdu/414/318/43,>

EG @ 433-Eruhqv}whlqbGrroh|+V3/N/0313;/wdx/414/u/uvwdu,>

judskvhw>

irqwv+%vlpsoh{ vlpjupd%,>

bsgdwh @ %%> bsqxp @ 5> bsozlgwk @ 3�3�43�3>

|odeho+%Sulph gh 433 rswlrqv g*dfkdw%,>

{odeho+%Sul{ gx vrxv0mdfhqw%,>

bsohjvwu @ %JN_3EG +_535p_534@0313; _535I_534@414,%_

%_3Phuwrq +_535I_534@414 _535o_534@3138,%_
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Judskltxh 56

%_3Phuwrq +_535I_534@414 _535o_534@318,%>

bsohjfwo @ ~5 8 4158 7�>

judsksuw+%0f@4 0fi@phuwrq1hsv 0z@8%,>

{|+V3/JN�EG�P4�P5,>

S wiU|�hi _i *<�?uLh4@|�L? t�h *it 4@hU��it _�ih���it

U�hi�huhqfhv
�BA`�j $j 8iBAWj ^4<<8`/ Lpsolfdwlrqv pdfur0�hfrqrpltxhv hw gh srolwltxh prq�hwdluh gx g�hyhorsshphqw ghv
pdufk�hv g�huly�hv/ Exoohwlq gh od Edqtxh gh Iudqfh/ 47/ ;<045<

S�� wit LT|�L?t t�h u�|�hi

U�hi�huhqfhv
�,BW"/ I1 ^4<:9`/ Wkh sulflqj ri frpprglw| frqwudfwv/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 6/ 49:04:<

Qrxv qrwrqv N oh sul{ g*h{huflfh gh o*rswlrq/ I3 od ydohxu gx ixwxuh/ � od yrodwlolw�h/ � od pdwxulwh hw u oh wdx{
g*lqw�huahw1 Gdqv oh prg�hoh gh Eodfn ^4<:9`/ oh sul{ gh o*rswlrq g*dfkdw hvw grqq�h sdu od irupxoh vxlydqwh

F @ I3h
�u�� +g4, �Nh�u�� +g5,

dyhf � oh irqfwlrq gh u�hsduwlwlrq gh od orl qrupdoh fhqwu�hh hw u�hgxlwh hw

g4 @ 4
�
s
�
oq I3

N
. 4

5�
s
�

g5 @ 4
�
s
�
oq I3

N
� 4

5�
s
�

Srxu xqh rswlrq gh yhqwh/ qrxv dyrqv

S @ �I3h�u�� +�g4, .Nh�u�� +�g5,

<7
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Remhfwli
Ydorulvdwlrq g*xqh rswlrq hxurs�hhqqh vxu ixwxuh +prg�hoh gh �,BW" ^4<:9`,1

Irupdw
Sulph @ Eodfn+I3/N/vljpd/wdx/u,>

Hqwu�hhv
I3 yhfwhxu Q � 4/ sul{ gx ixwxuh1
N yhfwhxu Q � 4/ sul{ g*h{huflfh1
vljpd yhfwhxu Q � 4/ yrodwlolw�h1
wdx yhfwhxu Q � 4/ pdwxulw�h gh o*rswlrq1
u yhfwhxu Q � 4/ wdx{ g*lqw�huahw1

Vruwlhv
Sulph yhfwhxu Q � 4/ ydohxu gh o*rswlrq hxurs�hhqqh g*dfkdw1

Uhpdutxh
Qrxv su�hflvrqv oh w|sh gh o*rswlrq dyhf od yduldeoh h{whuqh w|sh rswlrq +**fdoo** rx **sxw**,1

eodfn1vuf

surf Eodfn+I3/N/vljpd/wdx/u,>

orfdo z/g4/g5/Y>

z @ vljpd1-vtuw+wdx,>

g4 @ oq+I312N,12z . 318-z>

g5 @ g4 0 z>

li bw|shbrswlrq '@@ %sxw%>

Y @ 0I31-h{s+0u1-wdx,1-fgiq+0g4,.N1-h{s+0u1-wdx,1-fgiq+0g5,>

hovh>

Y @ I31-h{s+0u1-wdx,1-fgiq+g4,0N1-h{s+0u1-wdx,1-fgiq+g5,>

hqgli>

uhws+Y,>

hqgs>

91414 Yrodwlolw�h lpsolflwh ghv rswlrqv dp�hulfdlqhv

U�hi�huhqfhv
DB6Bt/ P0Q1 ^4<<:`/ Fdsdflw�h lqirupdwlrqqhooh gh od yrodwlolw�h lpsolflwh = dssolfdwlrq dx pdufk�h prq�hwdluh iudq�fdlv/
[LY�h mrxuq�hhv lqwhuqdwlrqdohv g*�hfrqrplh prq�hwdluh hw edqfdluh/ Ruo�hdqv/ 8 hw 9 mxlq 4<<:

Vrlhqw N oh sul{ g*h{huflfh gh o*rswlrq/ I3 od ydohxu gx ixwxuh/ � od yrodwlolw�h/ � od pdwxulwh hw u oh wdx{ g*lqw�huahw1
Gdqv oh prg�hoh gh ydorulvdwlrq g*xqh rswlrq dp�hulfdlqh vxu ixwxuh/ oh sul{ wk�hrultxh gh o*reoljdwlrq hvw irqfwlrq
gh fhv 8 sdudp�hwuhv1 Fh sul{ g�hshqg grqf gh 7 sdudp�hwuhv sduidlwhphqw remhfwli +N hw � vrqw g�h�qlv sdu ohv whuphv
gx frqwudw/ hw I3 hw u vrqw ghv sul{ revhuy�hv vxu ohv pdufk�hv dx frpswdqw, hw g*xq sdudp�hwuh vxemhfwli �1 Vrlw S �

od ydohxu revhuy�hh gh o*rswlrq vxu oh pdufk�h1 Od yrodwlolw�h lpsolflwh fruuhvsrqg doruv �d od ydohxu gh � whooh txh oh
sul{ wk�hrultxh vrlw �hjdo dx sul{ revhuy�h =

S +I3>N> �lps> �> u, @ S �

Srxu u�hvrxguh fhwwh �htxdwlrq/ qrxv srxyrqv sdu h{hpsoh hpsor|hu o*dojrulwkph gh od elvhfwlrq1 Gdqv fh fdv/ qrxv
ghyrqv su�hflvhu d hw e whov txh qrxv dyrqv

S +I3>N> d> �> u,�S � � 3

hw
S +I3>N> e> �> u, �S � � 3
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Remhfwli
Fdofxo gh od yrodwlolw�h lpsolflwh g*xqh rswlrq dp�hulfdlqh g*dfkdw vxu ixwxuh1

Irupdw
vljpd @ yrolps Ixwxuh+I3/N/wdx/u/Sulph/d/e,>

Hqwu�hhv
I3 yhfwhxu Q � 4/ sul{ gx ixwxuh1
N yhfwhxu Q � 4/ sul{ g*h{huflfh1
wdx yhfwhxu Q � 4/ pdwxulw�h gh o*rswlrq1
u yhfwhxu Q � 4/ wdx{ g*lqw�huahw1
Sulph yhfwhxu Q � 4/ sulph gh o*rswlrq1
d yhfwhxu Q � 4/ ydohxu gh d1
e yhfwhxu Q � 4/ ydohxu gh e1

Vruwlhv
vljpd yhfwhxu Q � 4/ yrodwlolw�h lpsolflwh1

Uhpdutxh
Qrxv su�hflvrqv oh w|sh gh o*rswlrq dyhf od yduldeoh h{whuqh w|sh rswlrq +**fdoo** rx **sxw**,1

yrolps1ghf

ghfoduh pdwul{ byrolpsbN>

ghfoduh pdwul{ byrolpsbI3>

ghfoduh pdwul{ byrolpsbwdx>

ghfoduh pdwul{ byrolpsbu>

ghfoduh pdwul{ byrolpsbSulph>

yrolps1h{w

h{whuqdo pdwul{ byrolpsbN>

h{whuqdo pdwul{ byrolpsbI3>

h{whuqdo pdwul{ byrolpsbwdx>

h{whuqdo pdwul{ byrolpsbu>

h{whuqdo pdwul{ byrolpsbSulph>

yrolps1vuf

surf byrolpsbIxwxuh+vljpd,>

uhws+DphulfdqbEV+byrolpsbI3/byrolpsbN/vljpd/byrolpsbwdx/3/byrolpsbu,

0 byrolpsbSulph,>

hqgs>

surf yrolpsbIxwxuh+I3/N/wdx/u/Sulph/d/e,>

byrolpsbSulph @ Sulph>

byrolpsbN @ N>

byrolpsbI3 @ I3>

byrolpsbwdx @ wdx>

byrolpsbu @ u>

uhws+ elvhfwlrq+)byrolpsbIxwxuh/d/e, ,>

hqgs>

Gdqv oh surjudpph vxlydqw/ qrxv hvwlprqv od yrodwlolw�h lpsolflwh ghv gl��huhqwhv rswlrqv g*dfkdw gx 3523424<<5
g*�hfk�hdqfh Pduv 4<<5 vxu oh frqwudw �d whuph SLERU1

qhz>

oleudu| ilqdqfh>
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I3 @ 433>

N @ <3�433>

wdx @ 932693>

u @ 3143>

2- Rswlrqv g*dfkdw gx 3523424<<5 -2

ohw Rswlrq^</8` @

2-

Hfkhdqfh Sulph Wdx{ g*lqwhuhw

Sul{ g*H{huflfh Sul{ gx Ixwxuh

-2

<536 <316 3148 <3158 1434;:8

<536 <317 3144 <3158 1434;:8

<536 <318 313:8 <3158 1434;:8

<536 <31: 31368 <3158 1434;:8

<536 <414 3134 <3158 1434;:8

<539 <317 316: <318< 1434;:8

<539 <318 3164 <318< 1434;:8

<539 <418 31358 <318< 1434;:8

<53< <415 3153 <31<8 1434;:8>

N @ Rswlrq^1/5`>

F @ Rswlrq^1/6`>

I3 @ Rswlrq^1/7`>

u @ Rswlrq^1/8`>

wdx @ + :8 . 63-+Rswlrq^1/4`(<536, ,2693>

Ylps @ yrolpsbIxwxuh+I3/N/wdx/u/F/31338-rqhv+</4,/3183-rqhv+</4,,>

rxwsxw iloh @ yrolps1rxw uhvhw>

sulqw % Rswlrq Q1 Yrodw0lps1%>

sulqw %0000000000000000000000000000000000000000%>

fdoo sulqwipw+vhtd+4/4/<,�Ylps/4�4,>

rxwsxw rii>

Rswlrq Q1 Yrodw0lps1

0000000000000000000000000000000000000000

4 31343:5<35:

5 31343:849;9

6 31343865979

7 313439<;;47

8 31345655:64

9 3134464;49<

: 3134448<887

; 31343:77466

< 3134377<895

O*�hyroxwlrq gh fhwwh yrodwlolw�h lpsolflwh +frpsdu�hh �d fhooh gh od yrodwlolw�h klvwrultxh, shuphw g*dssu�hkhqghu ohv
dqwlflsdwlrqv ghv djhqwv vxu od yduldelolw�h gx vrxv0mdfhqw1 Hooh shuphw grqf g*h{wudluh xqh lqirupdwlrq/ txl q*hvw
sdv sulvh hq frpswh vxu oh pdufk�h dx frpswdqw1 Ohv judskltxhv +57, hw +58, vrqw wlu�hv gh o*�hwxgh gh DB6Bt ^4<<:`1
Lo hvw fodlu txh od yrodwlolw�h lpsolflwh _ghydqfh% od yrodwlolw�h klvwrultxh1

Od yrodwlolw�h lpsolflwh shuphw dxvvl gh frqvwuxluh ohv frxuehv gh yrodwlolw| vploh1 Vl qrxv uhsu�hvhqwrqv od yrodwlolw�h
lpsolflwh hq irqfwlrq gx sul{ g*h{huflfh N srxu ohv rswlrqv xqltxhphqw kruv gh od prqqdlh +grqf srxu N � I3/
qrxv frqvlg�hurqv ohv yrodwlolw�hv lpsolflwhv ghv rswlrqv gh yhqwh hw srxu N A I3/ qrxv frqvlg�hurqv ohv yrodwlolw�hv
lpsolflwhv ghv rswlrqv g*dfkdw,/ qrxv ghyrqv revhuy�h _oh vrxuluh gh od yrodwlolw�h% srxu ohv s�hulrghv _qrupdohv%1 Oh
judskltxh +59, uhsu�hvhqwh od vploh fxuyh srxu ohv rswlrqv vxu frqwudw �d whuph SLERU srxu ghx{ gdwhv gl��huhqwhv1

<:
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Judskltxh 59

91415 Od sulph gh Vnhzqhvv

Od uhodwlrq gh sdulw�h FDOO0SXW gdqv oh prg�hoh gh �,BW" ^4<:9` hvw

F � S @ h�u�I3 � h�u�N

Vl qrxv frqvlg�hurqv ghv rswlrqv �d od prqqdlh +N @ I3,/ qrxv y�hul�rqv doruv o*�hjdolw�h vxlydqwh

F

S
� 4 @ 3

Qrwrqv VN od sulph gh vnhzqhvv1 Fhooh0fl hvw g�h�qlh gh od id�frq vxlydqwh

VN @
F +I3>Nf> �> �> u,

F +I3>Ns> �> �> u,
� 4

Fhod yhxw gluh txh o*rswlrq g*dfkdw hw o*rswlrq gh yhqwh rqw ohv pahphv fdudfw�hulvwltxhv �d o*h{fhswlrq gx sul{
g*h{huflfh1 Qrxv ghyrqv y�hul�hu txh fhwwh sulph gh vnhzqhvv hvw surfkh gh 3 vl qrxv frqvlg�hurqv ghv rswlrqv
g*dfkdw hw gh yhqwh txl vrqw v|p�hwultxhphqw kruv gh od prqqdlh/ f*hvw0�d0gluh ghv rswlrqv srxu ohvtxhoohv ohv sul{
g*h{huflfh vrqw Nf @ +4 . �,I3 hw Ns @

4
4.�

I3 dyhf � xq vfdodluh srvlwli uhodwlyhphqw shwlw1 Hq idlw/ qrxv srxyrqv
prqwuhu txh

VN @
F +I3>Nf> �> �> u,

F +I3>Ns> �> �> u,
� 4 * �

Fh u�hvxowdw shxw v*�hwhqguh dx{ fdv ghv rswlrqv dp�hulfdlqhv1 Oh judskltxh +5:, looxvwuh fh u�hvxowdw gdqv oh fdv ghv
rswlrqv hxurs�hhqqhv1

qhz>

oleudu| ilqdqfh/sjudsk>

I3 @ 433>

vljpd @ 3148>

wdx @ <32693>

<<
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u @ 3143>

doskd @ vhtd+3/42433/44,>

bw|shbrswlrq @ %fdoo%>

N @ I3-+4.doskd,>

Sul{bFdoo @ Eodfn+I3/N/vljpd/wdx/u,>

bw|shbrswlrq @ %sxw%>

N @ I312+4.doskd,>

Sul{bSxw @ Eodfn+I3/N/vljpd/wdx/u,>

Vnhzqhvv @ +Sul{bFdoo12Sul{bSxw, 0 4>

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

irqwv+%vlpsoh{ vlpjupd%,>

wlwoh+%Sulph wkhrultxh gh vnhzqhvv%_

%_Ogdqv oh prghoh gh Eodfn C^4<:9C`%,>

{odeho+%_535d_534%,> |odeho+%VN%,>

{wlfv+3/3143/3134/43,> |wlfv+3/3143/3134/43,>

judsksuw+%0f@4 0fi@vnhz41hsv 0z@8%,>

{|+doskd/Vnhzqhvv,>

Frpphqw lqwhusu�hwhu od sulph gh vnhzqhvv B Vl fhwwh sulph gl��huh wu�hv iruwhphqw gh 3 srxu ohv rswlrqv �d
od prqqdlh/ doruv qrxv srxyrqv shqvhu txh oh prg�hoh gh ydorulvdwlrq q*hvw sdv ydodeoh/ sxlvtx*lo | d srvvlelolw�h
g*duelwudjh +od uhodwlrq gh sdulw�h FDOO0SXW q*hvw sdv y�hul��hh,1 Oh judskltxh +5;, uhsu�hvhqwh o*�hyroxwlrq gh fhwwh
sulph srxu ohv rswlrqv 6 prlv vxu frqwudw �d whuph SLERU1 Qrxv uhpdutxrqv hq sduwlfxolhu txh fhwwh sulph hvw
surfkh gh 3 srxu o*dqq�hh 4<<81 Vl fhwwh sulph hvw q�hjdwlyh srxu ohv rswlrqv kruv gh od prqqdlh/ rq shxw shqvhu txh
ohv djhqwv dqwlflshqw xqh edlvvh gx sul{ gx vrxv0mdfhqw gx idlw gh od uhodwlrq hqwuh od sulph hw oh sd|0r� gh o*rswlrq1
Qrxv uhpdutxrqv vxu oh judskltxh +5<, txh od sulph gh vnzhqhvv hvw v|vw�hpdwltxhphqw q�hjdwlyh srxu ohv s�hulrghv
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Judskltxh 5;

i�hyulhu0mxlq 4<<8 hw vhswhpeuh0g�hfhpeuh 4<<81 Rq shxw grqf shqvhu txh ohv djhqwv dqwlflsdlhqw xqh uhprqw�hh ghv
wdx{1

91416 Hvwlpdwlrq gh od phvxuh gh suredelolw�h qhxwuh dx ulvtxh

U�hi�huhqfhv
�ijjajA/ G1 hw U1 w�|5jAOji}ji ^4<:;`/ Vwdwh frqwlqjhqw sulfhv lpsolflw lq rswlrq sulfhv/ Mrxuqdo ri Exvlqhvv/
84/ 9540984
7�Naji,�Aa/ S1 hw O1H1R1 7�jAttNA ^4<<:`/ Qhz whfkqltxhv wr h{wudfw pdunhw h{shfwdwlrqv iurp �qdqfldo lqvwux0
phqwv/ QEHU/ 8;::

Vrxv od phvxuh gh suredelolw�h qhxwuh dx ulvtxh S3/ oh sul{ g*xqh rswlrq g*dfkdw vxu ixwxuh hvw �hjdo �d o*hvs�hudqfh gh
jdlq dfwxdolv�hh/ f*hvw0�d0gluh txh qrxv dyrqv

F +N, @ h�u�H3
�
+I +W , �N,.

�
Qrxv srxyrqv doruv hq g�hgxluh txh

Su iI +W , � Nj @ 4. hu�
C F +N,

C N
+58,

Fh u�hvxowdw hvw lqg�hshqgdqw gx prg�hoh frqvlg�hu�h1 Qrxv srxyrqv qrwdpphqw oh y�hul�hu dyhf oh prg�hoh gh �,BW"
^4<:9`1 Gdqv fh fdv/ qrxv vdyrqv txh

Su iI +W , � Nj @ �

�
oqN � oqI3 .

4
5�

5�

�
s
�

�

Vxu oh judskltxh +63,/ qrxv uhsu�hvhqwrqv od suredelolw�h wk�hrultxh Su iI +W , � Nj hw od suredelolw�h hvwlp�hh �d sduwlu
gh od g�huly�hh C F+N,

C N
1 Qrxv uhpdutxrqv tx*hoohv vrqw sduidlwhphqw �hjdohv1 Od irupxoh +58, hvw lqw�huhvvdqwh/ fdu hooh

shuphw gh fdofxohu od suredelolw�h Su iI +W , � Nj �d sduwlu ghv grqq�hhv gx pdufk�h1 Fhwwh lqirupdwlrq shxw doruv
ahwuh frqvlg�hu�hh frpph o*rslqlrq gx pdufk�h1

qhz>
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oleudu| wvp/rswpxp/ilqdqfh/sjudsk>

I3 @ 433>

vljpd @ 3148>

wdx @ <32693>

u @ 3143>

N @ vhtd+<3/4/53,>

2- Suredelolwh wkhrultxh gdqv oh prghoh gh Eodfn ^4<:9` -2

px @ oq+I3, 0 318-vljpda51-wdx>

Y @ vljpda51-wdx>

{ @ +oq+N,0px,12vtuw+Y,>

SuredelolwhbWkhrultxh @ fgiq+{,>

2- Suredelolwh hvwlphh d sduwlu gh od ghulyhh suhplhuh

gh od sulph gx fdoo sdu udssruw dx sul{ g*h{huflfh -2

surf bfdoo+N,>

orfdo F>

bw|shbrswlrq @ %fdoo%>

F @ Eodfn+I3/N/vljpd/wdx/u,>

uhws+F,>

hqgs>

SuredelolwhbHvwlphh @ 4 . h{s+u-wdx,-gldj+judgs+)bfdoo/N,,>

judskvhw>
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ehjzlqg>

zlqgrz5+4/5/3/4,>

vhwzlqg+4,>

bsgdwh @ %%> bswlwokw @ 4158> bsqxp @ 3> bsd{hv @ 3>

wlwoh+%Hvwlpdwlrq gh Sure~I+W,?N�%_

%_Ovrxv od phvxuh gh suredelolwh qhxwuh dx ulvtxh%,>

gudz>

vhwzlqg+5,>

judskvhw>

bsqxp @ 5> bsqxpkw @ 3158> bsd{kw @ 3158> bswlwokw @ 3158>

wlwoh+%Suredelolwh wkhrultxh%,>

{odeho+%N%,>

{wlfv+<3/443/8/8,>

{|+N/SuredelolwhbWkhrultxh,>

vhwzlqg+6,>

wlwoh+%Suredelolwh hvwlphh%,>

{|+N/SuredelolwhbHvwlphh,>

judsksuw+%0f@4 0fi@surelps41hsv 0z@8%,>

hqgzlqg>

Frpph qrxv dyrqv

Su iI +W , � Nj @ 4. hu�
C F +N,

C N
@

] N

�4
{gS3 +{,

doruv qrxv srxyrqv prqwuhu dvvh} idflohphqw txh od irqfwlrq gh ghqvlw�h/ vrxv od phvxuh gh suredelolw�h qhxwuh dx
ulvtxh/ gh oqI +W , fruuhvsrqg �d

i +{, @ hu�.{
C5 F +h{,

C N5
+59,
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Fh u�hvxowdw hvw dxvvl lqg�hshqgdqw gx prg�hoh frqvlg�hu�h1 Srxu oh prg�hoh gh �,BW" ^4<:9`/ qrxv ghyrqv y�hul�hu txh

i +{, @
4

�
s
5��

h{s�4

5

�
{� oqI3 .

4
5
�5�

�
s
�

�5

Gdqv oh surjudpph vxlydqw/ qrxv y�hul�rqv txh od irqfwlrq gh ghqvlw�h gh oqI +W , gdqv oh prg�hoh gh �,BW" ^4<:9`
shxw ahwuh hvwlp�hh sdu od uhodwlrq +59, +yrlu oh judskltxh +64,,1

qhz>

oleudu| wvp/rswpxp/ilqdqfh/sjudsk>

I3 @ 433>

N @ 443>

vljpd @ 3148>

wdx @ <32693>

u @ 3143>

Ixwxuh @ vhtd+;8/318/93,>

2- Irqfwlrq gh ghqvlwh gh oq+I, wkhrultxh gdqv oh prghoh gh Eodfn ^4<:9` -2

px @ oq+I3, 0 318-vljpda51-wdx>

Y @ vljpda51-wdx>

{ @ +oq+Ixwxuh,0px,12vtuw+Y,>

sgibWkhrultxh @ sgiq+{,12vtuw+Y,>

2- Irqfwlrq gh ghqvlwh gh oq+I, hvwlphh d sduwlu gh od ghulyhh vhfrqgh

gh od sulph gx fdoo sdu udssruw dx sul{ g*h{huflfh -2

surf bfdoo+N,>

orfdo F>

bw|shbrswlrq @ %fdoo%>

F @ Eodfn+I3/N/vljpd/wdx/u,>

uhws+F,>

hqgs>

sgibHvwlphh @ }hurv+93/4,>

l @ 4>

gr xqwlo l A 93>

sgibHvwlphh^l` @ h{s+u-wdx.oq+Ixwxuh^l`,,-khvvs+)bfdoo/Ixwxuh^l`,>

l @ l . 4>

hqgr>

judskvhw>

ehjzlqg>

zlqgrz5+4/5/3/4,>

vhwzlqg+4,>

bsgdwh @ %%> bswlwokw @ 415> bsqxp @ 3> bsd{hv @ 3>

wlwoh+%Hvwlpdwlrq gh od phvxuh gh suredelolwh qhxwuh dx ulvtxh_Ogh oq+I,%,>

gudz>

vhwzlqg+5,>

judskvhw>

bsqxp @ 5> bsqxpkw @ 3158> bsd{kw @ 3158> bswlwokw @ 3158>

wlwoh+%Irqfwlrq gh ghqvlwh wkhrultxh%,>

{odeho+%OQ+I,%,>

{|+oq+Ixwxuh,/sgibWkhrultxh,>

vhwzlqg+6,>

wlwoh+%Irqfwlrq gh ghqvlwh hvwlphh%,>
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{|+oq+Ixwxuh,/sgibHvwlphh,>

judsksuw+%0f@4 0fi@surelps51hsv 0z@8%,>

hqgzlqg>

Lo h{lvwh soxvlhxuv p�hwkrghv srxu hvwlphu od irqfwlrq gh ghqvlw�h �d sduwlu od uhodwlrq +59, hq xwlolvdqw ohv grqq�hhv
gh pdufk�h1 Vl qrxv glvsrvrqv g*xq qrpeuh uhodwlyhphqw lpsruwdqw gh sul{ g*rswlrqv +soxv gh 9,/ qrxv srx0
yrqv xwlolvhu xqh p�hwkrgh gh vsolqh fxeltxh srxu hvwlphu od uhodwlrq F @ j +N,1 Qrxv hvwlprqv doruv od irqf0
wlrq gh ghqvlw�h gh oqI +W , �d sduwlu gh od g�huly�hh vhfrqgh gh od vsolqh fxeltxh1 Srxu frqvwuxluh od irqfwlrq gh
u�hsduwlwlrq/ qrxv hpsor|rqv o*dojrulwkph ghv wuds�h}hv1 Qrxv dyrqv lpso�hphqw�h fhwwh p�hwkrgh gdqv od surf�hgxuh
Hvwlpdwlrq SGI Ixwxuh1

,t|�4@|�L? �#6 6�|�hi

Remhfwli
Hvwlpdwlrq gh od irqfwlrq gh ghqvlw�h hw gh od irqfwlrq gh u�hsduwlwlrq gh oqI +W , vrxv od phvxuh gh suredelolw�h
qhxwuh dx ulvtxh1

Irupdw
ioqI/sgi/fgij @ Hvwlpdwlrq SGI Ixwxuh+Sulph/N/wdx/u/I,>

Hqwu�hhv
Sulph yhfwhxu Q � 4/ sul{ ghv rswlrqv1
N yhfwhxu Q � 4/ sul{ g*h{huflfh1
wdx vfdodluh/ pdwxulw�h ghv rswlrqv1
u vfdodluh/ wdx{ g*lqw�huahw1
I yhfwhxu P � 4/ ydohxuv sulvhv sdu od yduldeoh do�hdwrluh I +W ,1

Vruwlhv
oqI yhfwhxu P � 4/ ydohxu ghv devflvvhv1
sgi yhfwhxu P � 4/ irqfwlrq gh ghqvlw�h1
fgi yhfwhxu P � 4/ irqfwlrq gh u�hsduwlwlrq1
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Uhpdutxh
Od surf�hgxuh xwlolvh od eleolrwk�htxh gx grpdlqh sxeolf VSOLQH gh Gdylg �B�ia gx Pdi Whfkqrorj| ri
Olqfroq1

surelps1vuf

surf +6, @ HvwlpdwlrqbSGIbIxwxuh+Sulphv/N/u/wdx/I,>

orfdo gdwd/Qrevbfdoo/Q/oqI/f/g/sgi/l/fgi>

gdwd @ vruwf+Sulphv�N/5,>

Sulphv @ gdwd^1/4`> N @ gdwd^1/5`>

I @ vruwf+I/4,>

Qrevbfdoo @ urzv+Sulphv,>

Q @ urzv+I,>

oqI @ oq+I,>

2- Fxelf vsolqh zklfk plqlpl}hv FY -2

f @ fyvsolqh+N/Sulphv/rqhv+Qrevbfdoo/4,,>

2- vhfrqg ghulydwlyh ri fxelf vsolqh -2

g @ gvsolqh+f/I/5,>

sgi @ h{s+u-wdx.oqI,1-g>

fgi @ }hurv+Q/4,>

l @ 5>

gr xqwlo l A Q>

fgi^l` @ fgi^l04` . 318-+sgi^l`.sgi^l04`,-+oqI^l`0oqI^l04`,>

l @ l . 4>

hqgr>

uhws+oqI/sgi/fgi,>

hqgs>

Qrxv uhsuhqrqv o*h{hpsoh su�hf�hghqw hw qrxv hvwlprqv od irqfwlrq gh ghqvlw�h �d sduwlu gh < rswlrqv g*dfkdw1 Yrxv
srxyh} frpsduhu ohv judskltxhv +64, hw +65,1

qhz>

oleudu| wvp/sjudsk/ilqdqfh/sjudsk>

2- Sulphv gh < rswlrqv g*dfkdw -2

N @ vhtd+;3/8/<,>

vljpd @ 3148>

wdx @ <32693>

u @ 3143>

bw|shbrswlrq @ %fdoo%>

Sulphv @ Eodfn+433/N/vljpd/wdx/u,>

I @ vhtd+;3/318/;3,>

~oqI/sgi/fgi� @ HvwlpdwlrqbSGIbIxwxuh+Sulphv/N/u/wdx/I,>

judskvhw>

ehjzlqg>

zlqgrz5+4/5/3/4,>

vhwzlqg+4,>

bsgdwh @ %%> bswlwokw @ 415> bsqxp @ 3> bsd{hv @ 3>
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wlwoh+%Hvwlpdwlrq gh od phvxuh gh suredelolwh qhxwuh dx ulvtxh_Ogh oq+I,%,>

gudz>

vhwzlqg+5,>

judskvhw>

bsqxp @ 5> bsqxpkw @ 3158> bsd{kw @ 3158> bswlwokw @ 3158>

wlwoh+%Irqfwlrq gh ghqvlwh hvwlphh%,>

{odeho+%OQ+I,%,>

{|+oqI/sgi,>

vhwzlqg+6,>

wlwoh+%Irqfwlrq gh uhsduwlwlrq hvwlphh%,>

{|+oqI/fgi,>

judsksuw+%0f@4 0fi@surelps61hsv 0z@8%,>

hqgzlqg>

Od txdolw�h gh o*hvwlpdwlrq g�hshqg �hylghpphqw gx qrpeuh g*rswlrqv grqw qrxv glvsrvrqv1 F*hvw srxutxrl lo hvw
gl�floh g*hvwlphu oh irqfwlrq gh ghqvlw�h vl qrxv dyrqv wu�hv shx g*rswlrqv g*dfkdw1

S�2 wit LT|�L?t _i U�@?}i

91514 Hvwlpdwlrq ghv suredelolw�hv gh u�hdoljqhphqw

U�hi�huhqfhv
�B,,/ F hw Z1 CNi�t ^4<;8`/ Rq mxpsv lq frpprq vwrfn sulfhv dqg wkhlu lpsdfw rq fdoo rswlrq sulflqj/ Mrxuqdo
ri Ilqdqfh/ 73/ 48804:6
�B|jt/ G1V1 ^4<<4`/ Wkh fudvk ri *;:= zdv lw h{shfwhgB Wkh hylghqfh iurp rswlrq pdunhwv/ Mrxuqdo ri Ilqdqfh/ 79/
433<04377
�B,5/ D1 P1 ^4<<9`/ Xvlqj rswlrq sulfhv wr hvwlpdwh uhdoljqphqw suredelolwlhv lq wkh Hxurshdq Prqhwdu| V|vwhp=
wkh fdvh ri vwhuolqj0pdun/ Mrxuqdo ri Lqwhuqdwlrqdo Prqh| dqg Ilqdqfh/ 48/ :4:0::7

V*lqvsludqw ghv wudydx{ gh �B,, hw CNi�t ^4<;8` hw �B|jt ^4<<4`/ �B,5 ^4<<9` xwlolvh xq prg�hoh �d vdxw srxu
phvxuhu od fu�hglelolw�h ghv sdulw�hv r�flhoohv gx PFH1 Hq dssur{lpdqw od irqfwlrq gh suredelolw�h gh Srlvvrq sdu fhooh
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gh Ehuqrxool gdqv oh prg�hoh gh �ji|NA ^4<:9`/ qrxv hq g�hgxlvrqv txh od ydohxu gh od sulph gh o*rswlrq hvw

+4� �� ,JN

�
V3

4 . � +� � 4, �
>N>�> �> u> uB

�
. �� JN

�
�V3

4 . � +� � 4, �
>N> �> �> u> uB

�

r�x JN hvw od irupxoh gh DBi6BA hw lN�,�B}jA ^4<;6`1 � hvw od suredelolw�h g*rffxuhqfh gx vdxw srxu od s�hulrgh
gh u�hi�huhqfh +hq j�hq�hudo/ o*dqq�hh, hw +� � 4, hvw o*dpsohxu gx vdxw1

�@*3

Remhfwli
Ydorulvdwlrq g*xqh rswlrq hxurs�hhqqh gh fkdqjh +prg�hoh gh �B,5 ^4<<9`,1

Irupdw
Sulph @ Pdo}+V3/N/vljpd/wdx/u/uvwdu/wkhwd/odpegd/w|sh rswlrq,>

Hqwu�hhv
V3 yhfwhxu Q � 4/ sul{ gh o*dfwli vrxv0mdfhqw1
N yhfwhxu Q � 4/ sul{ g*h{huflfh1
vljpd yhfwhxu Q � 4/ yrodwlolw�h1
wdx yhfwhxu Q � 4/ pdwxulw�h gh o*rswlrq1
u yhfwhxu Q � 4/ wdx{ g*lqw�huahw qdwlrqdo1
uvwdu yhfwhxu Q � 4/ wdx{ g*lqw�huahw �hwudqjhu1
wkhwd yhfwhxu Q � 4/ sdudp�hwuh �1
odpegd yhfwhxu Q � 4/ sdudp�hwuh �1
w|sh rswlrq yhfwhxu Q � 4/ w|sh gh o*rswlrq +4 srxu xq fdoo hw 3 srxu xq sxw,1

Vruwlhv
Sulph yhfwhxu Q � 4/ sulph gh o*rswlrq hxurs�hhqqh1

�B,5 ^4<<9` xwlolvh doruv od irupxodwlrq su�hf�hghqwh srxu hvwlphu ohv frh�flhqwv �/ � hw �1 Oh fulw�huh xwlolv�h hvw
od plqlplvdwlrq gh od vrpph ghv fduu�hv ghv huuhxuv hqwuh od sulph wk�hrultxh hw od sulph revhuy�hh srxu gl��huhqwhv
rswlrqv1 Dyhf od surf�hgxuh Pdo}/ o*xwlolvdwhxu shxw lpsrvhu ghv frqwudlqwhv gh od iruph

F

5
7 �

�

�

6
8 @ f

Qrxv srxyrqv dlqvl hvwlphu gdqv xq suhplhu whpsv od yrodwlolw�h lpsolflwh �lps hq lpsrvdqw oh v|vw�hph dxlydqw gh
frqvwudlqwhv �

3 4 3
3 3 4

�57 �

�

�

6
8 @

�
4
3

�

sxlv hvwlphu ohv ghx{ dxwuhv sdudp�hwuhv � hw � hq lpsrvdqw od uhvwulfwlrq

�
4 3 3

�57 �

�

�

6
8 @ �lps

Dlqvl/ qrxv qh whqrqv frpswh txh gh od sduwlh qrq h{soltx�hh sdu od yrodwlolw�h lpsolflwh1

�@*3

Remhfwli
Hvwlpdwlrq ghv sdudp�hwuhv �/ � hw � +prg�hoh gh �B,5 ^4<<9`,1

Irupdw
ivljpd/wkhwd/odpegdj @ Pdo}+V3/N/wdx/u/uvwdu/w|sh rswlrq/Sulph/FF/f,>
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Hqwu�hhv
V3 vfdodluh/ sul{ gh o*dfwli vrxv0mdfhqw1
N yhfwhxu Q � 4/ sul{ g*h{huflfh1
wdx vfdodluh/ pdwxulw�h ghv rswlrqv1
u vfdodluh/ wdx{ g*lqw�huahw qdwlrqdo1
uvwdu vfdodluh/ wdx{ g*lqw�huahw �hwudqjhu1
w|sh rswlrq yhfwhxu Q � 4/ w|sh ghv rswlrqv +4 srxu xq fdoo hw 3 srxu xq sxw,1
Sulph yhfwhxu Q � 4/ sulph ghv rswlrqv1
FF pdwulfh j � 6/ pdwulfh F ghv uhvwulfwlrqv1
f yhfwhxu j � 4/ yhfwhxu f ghv uhvwulfwlrqv1

Vruwlhv
vljpd vfdodluh/ hvwlpdwlrq gh �1
wkhwd vfdodluh/ hvwlpdwlrq gh �1
odpegd vfdodluh/ hvwlpdwlrq gh �1

Uhpdutxh
FF suhqg od ydohxu 3 v*lo q*d sdv gh uhvwulfwlrqv1

pdo}1ghf

ghfoduh pdwul{ bpdo}bV3>

ghfoduh pdwul{ bpdo}bN>

ghfoduh pdwul{ bpdo}bwdx>

ghfoduh pdwul{ bpdo}bu>

ghfoduh pdwul{ bpdo}buvwdu>

ghfoduh pdwul{ bpdo}bw|shbrswlrq>

ghfoduh pdwul{ bpdo}bsulph>

pdo}1h{w

h{whuqdo pdwul{ bpdo}bV3>

h{whuqdo pdwul{ bpdo}bN>

h{whuqdo pdwul{ bpdo}bwdx>

h{whuqdo pdwul{ bpdo}bu>

h{whuqdo pdwul{ bpdo}buvwdu>

h{whuqdo pdwul{ bpdo}bw|shbrswlrq>

h{whuqdo pdwul{ bpdo}bsulph>

pdo}1vuf

surf bJdupdqbNrkokdjhq+V3/N/vljpd/wdx/u/uvwdu/w|shbrswlrq,>

orfdo z/g4/g5/F/S/Sulph>

z @ vljpd1-vtuw+wdx,>

g4 @ +oq+V312N,.+u0uvwdu,1-wdx,12z . 318-z>

g5 @ g4 0 z>

F @ V31-h{s+0uvwdu1-wdx,1-fgiq+g4,0N1-h{s+0u1-wdx,1-fgiq+g5,>

S @ 0V31-h{s+0uvwdu1-wdx,1-fgiq+0g4,.N1-h{s+0u1-wdx,1-fgiq+0g5,>

Sulph @ F1-w|shbrswlrq . S1-+40w|shbrswlrq,>

uhws+Sulph,>

hqgs>

surf bPdo}+V3/N/vljpd/wdx/u/uvwdu/wkhwd/odpegd/w|shbrswlrq,>

orfdo sure/Vwlogh/Sulph>

sure @ 4 0 odpegd1-wdx>

Vwlogh @ V312+4.odpegd1-+wkhwd04,1-wdx,>
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Sulph @ sure1-bJdupdqbNrkokdjhq+Vwlogh/N/vljpd/wdx/u/uvwdu/w|shbrswlrq, .

+40sure,1-bJdupdqbNrkokdjhq+Vwlogh1-wkhwd/N/vljpd/wdx/u/uvwdu/w|shbrswlrq,>

uhws+Sulph,>

hqgs>

surf bbPdo}+frhii,>

orfdo x>

x @ bPdo}bSulph 0 bPdo}+bPdo}bV3/bPdo}bN/frhii^4`/bPdo}bwdx/bpdo}bu/

bPdo}buvwdu/frhii^5`/frhii^6`/bPdo}bw|shbrswlrq,>

uhws+x*x,>

hqgs>

surf +6, @ Pdo}+V3/N/wdx/u/uvwdu/w|shbrswlrq/Sulph/FF/f,>

orfdo vy/frhii/iplq/jug/uhwfrgh/vljpd/wkhwd/odpegd>

bpdo}bV3 @ V3>

bpdo}bN @ N>

bpdo}bwdx @ wdx>

bpdo}bu @ u>

bpdo}buvwdu @ uvwdu>

bpdo}bw|shbrswlrq @ w|shbrswlrq>

bpdo}bSulph @ Sulph>

vy @ 3158�414�314>

li FF @@ 3>

~frhii/iplq/jug/uhwfrgh� @ rswpxp+)bbPdo}/vy,>

hovh>

~frhii/iplq/jug/uhwfrgh� @ rswpxp5+)bbPdo}/vy/FF/f,>

hqgli>

vljpd @ frhii^4`>

wkhwd @ frhii^5`>

odpegd @ frhii^6`>

uhws+vljpd/wkhwd/odpegd,>

hqgs>

Oh prg�hoh gh 6B,5 ^4<<9` dssur{lph dvvh} elhq oh prg�hoh gh �ji|NA ^4<:9`1 Vxu oh judskltxh +66,/ qrxv
dyrqv uhsu�hvhqw�h o*huuhxu g*dssur{lpdwlrq srxu gl��huhqwhv ydohxuv gh � hw �1 Fhooh0fl hvw j�hq�hudohphqw lqi�hulhxuh �d
43(/ vdxi srxu ghv ydohxuv wu�hv iruwhv gh �1

qhz>

oleudu| wvp/rswpxp/ilqdqfh/sjudsk>

u @ 61832433> 2- Wdx{ g*lqwhuhw qdwlrqdo -2

uvwdu @ 61432433> 2- Wdx{ g*lqwhuhw hwudqjhu -2

N @ 6168> 2- Sul{ g*h{huflfh -2

vljpd @ 3138> 2- Yrodwlolwh -2

wdx @ <32698> 2- Pdwxulwh <3 mrxuv -2

V3 @ vhtd+6163/3134/54,>

Phuwrq4 @ 433-Phuwrq+V3/N/vljpd/wdx/u/uvwdu/414/3138/43,>

Phuwrq5 @ 433-Phuwrq+V3/N/vljpd/wdx/u/uvwdu/414/318/43,>

Phuwrq6 @ 433-Phuwrq+V3/N/vljpd/wdx/u/uvwdu/31;/4/43,>
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Pdo}4 @ 433-bPdo}+V3/N/vljpd/wdx/u/uvwdu/414/3138/4,>

Pdo}5 @ 433-bPdo}+V3/N/vljpd/wdx/u/uvwdu/414/318/4,>

Pdo}6 @ 433-bPdo}+V3/N/vljpd/wdx/u/uvwdu/31;/4/4,>

huu4 @ Pdo}412Phuwrq4 0 4>

huu5 @ Pdo}512Phuwrq5 0 4>

huu6 @ Pdo}612Phuwrq6 0 4>

judskvhw>

irqwv+%vlpsoh{ vlpjupd%,>

wlwoh+%Frpsdudlvrq Prghoh gh Phuwrq 2 Prghoh gh Pdo}%,>

bsgdwh @ %%> bsqxp @ 5> bsozlgwk @ 3�3�43>

|odeho+%Huuhxu g*dssur{lpdwlrq +hq (,%,>

{odeho+%Sul{ gx vrxv0mdfhqw%,>

bsohjvwu @ %_535I_534@414 _535o_534@3138%_

%_3_535I_534@414 _535o_534@318%_

%_3_535I_534@31; _535o_534@4%>

bsohjfwo @ ~5 8 818 6�>

judsksuw+%0f@4 0fi@pdo}41hsv 0z@8%,>

{|+V3/huu4�huu5�huu6,>

Oh surjudpph vxlydqw looxvwuh o*xwlolvdwlrq gh od surf�hgxuh Pdo}1

qhz>

oleudu| ilqdqfh/wvp/rswpxp/sjudsk>

uqgvhhg 456>

u @ 61832433> 2- Wdx{ g*lqwhuhw qdwlrqdo -2
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uvwdu @ 61432433> 2- Wdx{ g*lqwhuhw hwudqjhu -2

yro @ 3138> 2- Yrodwlolwh -2

wdx @ <32698> 2- Pdwxulwh <3 mrxuv -2

Qrev @ 58>

N @ 6158 . 3153-uqgx+Qrev/4,>

V3 @ 6158 . 3153-uqgx+Qrev/4,>

w|shbrswlrq @ uqgx+Qrev/4, 1? 318>

Sulph @ bJdupdqbNrkokdjhq+V3/N/yro/wdx/u/uvwdu/w|shbrswlrq,>

ohw sduqdph @ %vljpd% %wkhwd% %odpegd%>

rxwsxw iloh @ pdo}51rxw uhvhw>

~vljpd/wkhwd/odpegd� @ Pdo}+V3/N/wdx/u/uvwdu/w|shbrswlrq/Sulph/3/3,>

sulqw %Hvwlpdwlrq qrq frqwudlqwh%>

sulqw>

rpdw @ sduqdph�+yro�4�3,�+vljpd�wkhwd�odpegd,>

sulqw % ydo1 wkhrultxh hvwlpdwlrq %>

sulqw %0000000000000000000000000000000000000000000%>

fdoo sulqwipw+rpdw/3�4�4,>

sulqw>

sulqw iwrv+odpegd-+wkhwd04,/%Dpsohxu dqwlflshh gx vdxw = (oi%/8/6,>

FF @ 3�4�3> f @ 41358>

~vljpd/wkhwd/odpegd� @ Pdo}+V3/N/wdx/u/uvwdu/w|shbrswlrq/Sulph/FF/f,>

sulqw> sulqw>

sulqw %Hvwlpdwlrq frqwudlqwh%>

sulqw>

rpdw @ sduqdph�+yro�4�3,�+vljpd�wkhwd�odpegd,>

sulqw % ydo1 wkhrultxh hvwlpdwlrq %>

sulqw %0000000000000000000000000000000000000000000%>

fdoo sulqwipw+rpdw/3�4�4,>

sulqw>

sulqw iwrv+odpegd-+wkhwd04,/%Dpsohxu dqwlflshh gx vdxw = (oi%/8/6,>

rxwsxw rii>

Hvwlpdwlrq qrq frqwudlqwh

ydo1 wkhrultxh hvwlpdwlrq

0000000000000000000000000000000000000000000

vljpd 3138 3137<;:7796

wkhwd 4 41348333<

odpegd 3 3138;438;3<

Dpsohxu dqwlflshh gx vdxw = 31334

Hvwlpdwlrq frqwudlqwh

ydo1 wkhrultxh hvwlpdwlrq

0000000000000000000000000000000000000000000

vljpd 3138 3137<7648<

wkhwd 4 41358

odpegd 3 313<;538434
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Dpsohxu dqwlflshh gx vdxw = 31335

91515 Hvwlpdwlrq gh od phvxuh gh suredelolw�h qhxwuh dx ulvtxh

U�hi�huhqfhv
�B�iB/ E1 ^4<<9`/ Suredelolw| glvwulexwlrqv ri ixwxuh dvvhw sulfhv lpsolhg e| rswlrq sulfhv/ Edqn ri Hqjodqg
Txdwhuo| Exoohwlq/ Dxjxvw/ 5<<0644
7�jii�W"/ E1M1/ S1 DBiW�B hw Y1 C�i�VB||�i ^4<<9`/ Uhfryhulqj suredelolvwlf lqirupdwlrq iurp rswlrq pdunhwv=
Whvwv ri glvwulexwlrqdo dvvxpswlrqv/ Mrxuqdo ri Ixwxuhv Pdunhwv/ 49/ 8780893

Qrxv vxssrvrqv hq j�hq�hudo txh oh uhqghphqw g*xq dfwli hvw jdxvvlhq/ fh txl lpsoltxh txh oh sul{ gh o*dfwli hvw xqh
yduldeoh do�hdwrluh orj0qrupdoh1 Qrxv udsshorqv txh ohv irqfwlrqv gh ghqvlw�h hw gh u�hsduwlwlrq gh od orl orj0qrupdoh
OQ+�>�, vrqw

sgi +{, @
4

�{
s
5�

h{s�4
5

�
oq{� �

�

�5

fgi +{, @ �

�
oq{� �

�

�
Fhwwh k|srwk�hvh gh orj0qrupdolw�h ghv sul{ ghv dfwliv hvw fhshqgdqw shx mxvwl��hh srxu uhqguh frpswh gh fhuwdlqv
idlwv hpslultxhv1 7�jii�W"/ DBiW�B hw C�i�VB||�i ^4<<9` xwlolvhqw od orl gh suredelolw�h Exuu LLL srxu plhx{
uhqguh frpswh gh fhuwdlqv h�hwv gh vnhzqhvv hw gh nxuwrvlv1 Od irqfwlrq gh ghqvlw�h gh Exuu6 +d>�> � , hvw

sgi +{, @
d�{d��4�d

+�d . {d,
�.4

Od irqfwlrq gh u�hsduwlwlrq hvw grqq�hh sdu o*h{suhvvlrq vxlydqwh

fgi +{, @

#
4� 4�

4 .
�
{
�

�d�
$�

exuu61vuf

surf sgiboq+{/px/vljpd,>

uhws+ sgiq++oq+{,0px,12vljpd,12+vljpd1-{, ,>

hqgs>

surf fgiboq+{/px/vljpd,>

uhws+ fgiq++oq+{,0px,12vljpd,,>

hqgs>

surf sgibExuu6+{/d/odpegd/wdx,>

orfdo z4/z5/z6/z7/z8/z9/z:>

z4 @ {ad>

z5 @ wdxa+d,>

z6 @ d1-odpegd>

z7 @ {a+z604,>

z9 @ +wdxad . z4,>

z: @ z9a+odpegd.4,>

uhws+ z61-z71-z512z: ,>

hqgs>

surf fgibExuu6+{/d/odpegd/wdx,>

uhws+ +4 0 412+4.++{12wdx,ad,,,aodpegd ,>

hqgs>

Oh judskltxh +67, su�hvhqwh gl��huhqwv h{hpsohv gh ghqvlw�h gh od orl Exuu LLL1 Hooh shuphw g*dssur{lphu dvvh}
elhq od orl orj0qrupdoh1 Pdlv hooh shuphw vxuwrxw gh uhqguh frpswh g*h�hwv g*dv|p�hwulh1

qhz>

oleudu| ilqdqfh/sjudsk>
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Judskltxh 67

{ @ vhtd+;3/314/533,>

sgi4 @ sgiboq+{/718/31358,>

sgi5 @ sgibexuu6+{/:3/4/<3,>

sgi6 @ sgibexuu6+{/:3/3163/<5,>

sgi7 @ sgibexuu6+{/53/4/<3,>

judskvhw>

wlwoh+%Irqfwlrq gh ghqvlwh Exuu LLL%,>

bsgdwh @ %%> bsqxp @ 5> bsow|sh @ 9�4�6�5> bsozlgwk @ 3�3�3�43>

bsohjvwu @ %OQ_3Exuu LLL_3Exuu LLL_3Exuu LLL%>

bsohjfwo @ ~5 8 918 7�>

judsksuw+%0f@4 0fi@exuu61hsv 0z@8%,>

{|+{/sgi4�sgi5�sgi6�sgi7,>

Frqvlg�hurqv Q4 rswlrqv g*dfkdw hw Q5 rswlrqv gh yhqwh1 7�jii�W"/ DBiW�B hw C�i�VB||�i ^4<<9` sursrvh
doruv g*hvwlphu od irqfwlrq gh ghqvlw�h qhxwuh dx ulvtxh gh V +W ,1 Srxu fhod/ qrxv hvwlprqv oh yhfwhxu � ghv frh�flhqwv
gh od orl gh ghqvlw�h hq plqlplvdqw o*h{suhvvlrq vxlydqwh

Q4[
l@4

�
Fl � h�ul�l

] 4

Nl

+{�Nl, sgi +{m �, g{
�5

.
Q5[
m@4

#
Sm � h�um�m

] Nm

3

+Nm � {, sgi +{m �, g{
$5

dyhf � @

�
�

�

�
srxu od orl orj0qrupdoh hw � @

5
7 d

�

�

6
8 srxu od orl gh Exuu LLL1 Od surf�hgxuh rswpxp d ehvrlq gh

ydohxuv gh g�hsduw srxu rswlplvhu od irqfwlrq su�hf�hghqwh1 Srxu od orl gh ghqvlw�h orj0qrupdoh/ qrxv srxyrqv fkrlvlu

vy @

�
oqV3 .

�
e� 4

5�
5
lps

�
�

�lps
s
�

�
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dyhf e/ oh sdudp�hwuh _frvw ri fduu|% ghv rswlrqv/ V3 od ydohxu gx vrxv0mdfhqw/ �lps od yrodwlolw�h lpsolflwh ghv rswlrqv
hw � od pdwxulw�h ghv rswlrqv1 Od surf�hgxuh Vkhuulfn Jdufld Wluxsdwwxu hvwlph gdqv xq suhplhu whpsv ohv
frh�flhqwv gh od irqfwlrq gh ghqvlw�h qhxwuh dx ulvtxh orj0qrupdoh/ sxlv fkhufkh ohv ydohxuv gh g�hsduw srxu od orl
Exuu LLL hq dssur{lpdqw od irqfwlrq gh u�hsduwlwlrq qhxwuh dx ulvtxh orj0qrupdoh sdu xqh Exuu LLL hw hq�q hvwlph
ohv frh�flhqwv gh od irqfwlrq gh ghqvlw�h qhxwuh dx ulvtxh Exuu LLL1

5�ihh�U! B@hU�@ A�h�T@||�h

Remhfwli
Hvwlpdwlrq ghv sdudp�hwuhv gh od irqfwlrq gh ghqvlw�h qhxwuh dx ulvtxh gh V +W , +orlv orj0qrupdoh hw Exuu LLL,1

Irupdw
ifrh� OQ/frh� Exuu6j @ Vkhuulfn Jdufld Wluxsdwwxu+Sulph/N/u/wdx/w|sh rswlrq/vy,

Hqwu�hhv
Sulph yhfwhxu Q � 4/ sulph ghv rswlrqv1
N yhfwhxu Q � 4/ sul{ g*h{huflfh1
wdx yhfwhxu Q � 4/ pdwxulw�h ghv rswlrqv1
u yhfwhxu Q � 4/ wdx{ g*lqw�huahw qdwlrqdo1
w|sh rswlrq yhfwhxu Q � 4/ w|sh ghv rswlrqv +4 srxu xq fdoo hw 3 srxu xq sxw,1
vy yhfwhxu 5� 4/ ydohxuv gh g�hsduw srxu od surf�hgxuh g*rswlplvdwlrq1

Vruwlhv
frh� OQ yhfwhxu 5� 4/ sdudp�hwuhv hvwlp�hv srxu od orl orj0qrupdoh1
frh� Exuu6 yhfwhxu 6� 4/ sdudp�hwuhv hvwlp�hv srxu od orl Exuu LLL1

Uhpdutxh

Srxu dssur{lphu
UN
3
i +{, g{ hw

U4
N

i +{, g{ sdu
UN
f4
i +{, g{ hw

U f5
N
i +{, g{/ qrxv hpsor|rqv ghx{ yduldeohv

h{whuqhv Vkhuulfn }hur +f4, hw Vkhuulfn lqilql +f5,1

vkhuulfn1ghf

ghfoduh pdwul{ bVkhuulfnblqilql @ 314>

ghfoduh pdwul{ bVkhuulfnb}hur @ 43333>

ghfoduh pdwul{ bVkhuulfnbSulph>

ghfoduh pdwul{ bVkhuulfnbN>

ghfoduh pdwul{ bVkhuulfnbu>

ghfoduh pdwul{ bVkhuulfnbwdx>

ghfoduh pdwul{ bVkhuulfnbw|shbrswlrq>

ghfoduh pdwul{ bVkhuulfnbsgi>

ghfoduh pdwul{ bVkhuulfnbfrhii>

ghfoduh pdwul{ bVkhuulfnbH{huflfh>

ghfoduh pdwul{ bExuu6b{>

ghfoduh pdwul{ bExuu6bfgi>

vkhuulfn1h{w

h{whuqdo pdwul{ bVkhuulfnblqilql>

h{whuqdo pdwul{ bVkhuulfnb}hur>

h{whuqdo pdwul{ bVkhuulfnbSulph>

h{whuqdo pdwul{ bVkhuulfnbN>

h{whuqdo pdwul{ bVkhuulfnbu>

h{whuqdo pdwul{ bVkhuulfnbwdx>

h{whuqdo pdwul{ bVkhuulfnbw|shbrswlrq>

h{whuqdo pdwul{ bVkhuulfnbsgi>

h{whuqdo pdwul{ bVkhuulfnbfrhii>

h{whuqdo pdwul{ bVkhuulfnbH{huflfh>

h{whuqdo pdwul{ bExuu6b{>

h{whuqdo pdwul{ bExuu6bfgi>

vkhuulfn1vuf
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surf +5, @ VkhuulfnbJdufldbWluxsdwwxu+Sulph/N/u/wdx/w|shbrswlrq/vy,>

orfdo frhiibOQ/vybExuu6/frhiibExuu6/iplq/jug/uhwfrgh>

bVkhuulfnbSulph @ Sulph>

bVkhuulfnbN @ N>

bVkhuulfnbu @ u>

bVkhuulfnbwdx @ wdx>

bVkhuulfnbw|shbrswlrq @ w|shbrswlrq>

bVkhuulfnbsgi @ %OQ%>

~frhiibOQ/iplq/jug/uhwfrgh� @ rswpxp+)bVkhuulfnbfulwhuh/vy,>

bVkhuulfnbsgi @ %Exuu6%>

vybExuu6 @ bdssur{lpdwlrqbExuu6+frhiibOQ,>

~frhiibExuu6/iplq/jug/uhwfrgh� @ rswpxp+)bVkhuulfnbfulwhuh/vybExuu6,>

uhws+dev+frhiibOQ,/dev+frhiibExuu6,,>

hqgs>

surf bVkhuulfnbFulwhuh+frhii,>

orfdo Sulph/N/u/wdx/w|shbrswlrq>

orfdo Qrev/l/Sulphbwkhrultxh/x>

frhii @ dev+frhii,>

Sulph @ bVkhuulfnbSulph>

N @ bVkhuulfnbN>

u @ bVkhuulfnbu>

wdx @ bVkhuulfnbwdx>

w|shbrswlrq @ bVkhuulfnbw|shbrswlrq>

Qrev @ urzv+Sulph,>

Sulphbwkhrultxh @ }hurv+Qrev/4,>

l @ 4>

gr xqwlo l A Qrev>

SulphbWkhrultxh^l` @ bbVkhuulfnbSulph+frhii/N^l`/w|shbrswlrq^l`,>

l @ l . 4>

hqgr>

x @ Sulph 0 h{s+0u1-wdx,1-SulphbWkhrultxh>

uhws+x*x,>

hqgs>

surf bbVkhuulfnbSulph+frhii/N/w|shbrswlrq,>

orfdo Sulph>

bVkhuulfnbfrhii @ frhii>

bVkhuulfnbH{huflfh @ N>

li w|shbrswlrq @@ 4>

Sulph @ lqwvlps+)bbVkhuulfnbFDOO/bvkhuulfnblqilql�N/4h09,>

hovh>

Sulph @ lqwvlps+)bbVkhuulfnbSXW/N�bvkhuulfnb}hur/4h09,>

hqgli>

uhws+Sulph,>

hqgs>
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surf bbvkhuulfnbFDOO+V,>

orfdo frhii/N/ifw>

frhii @ bVkhuulfnbfrhii>

N @ bVkhuulfnbH{huflfh>

li bVkhuulfnbsgi '@@ %OQ%>

ifw @ sgibOQ+V/frhii^4`/frhii^5`,1-+V0N,>

hovh>

ifw @ sgibExuu6+V/frhii^4`/frhii^5`/frhii^6`,1-+V0N,>

hqgli>

uhws+ifw,>

hqgs>

surf bbvkhuulfnbSXW+V,>

orfdo frhii/N/ifw>

frhii @ bVkhuulfnbfrhii>

N @ bVkhuulfnbH{huflfh>

li bVkhuulfnbsgi '@@ %OQ%>

ifw @ sgibOQ+V/frhii^4`/frhii^5`,1-+N0V,>

hovh>

ifw @ sgibExuu6+V/frhii^4`/frhii^5`/frhii^6`,1-+N0V,>

hqgli>

uhws+ifw,>

hqgs>

surf bdssur{lpdwlrqbExuu6+frhiibOQ,>

orfdo px/vljpd/pr|/{/fgi/frhiibExuu6/iplq/jug/uhwfrgh>

px @ frhiibOQ^4`>

vljpd @ frhiibOQ^5`>

pr| @ h{s+px.318-vljpda5,>

{ @ vhtd+315-pr|/71;-pr|2433/433,>

fgi @ fgibOQ+{/px/vljpd,>

bExuu6b{ @ {>

bExuu6bfgi @ fgi>

~frhiibExuu6/iplq/jug/uhwfrgh� @ rswpxp+)bExuu6bfulwhuh/4�4�4,>

uhws+dev+frhiibExuu6,,>

hqgs>

surf bExuu6bfulwhuh+frhii,>

orfdo x>

frhii @ dev+frhii,>

x @ bExuu6bfgi 0 fgibExuu6+bExuu6b{/frhii^4`/frhii^5`/frhii^6`,>

uhws+x*x,>

hqgs>

Od surf�hgxuh Vkhuulfn Jdufld Wluxsdwwxu shxw ahwuh xwlolv�hh srxu hvwlphu ohv irqfwlrqv gh ghqvlw�h qhxwuh dx
ulvtxh ghv frxuv gh fkdqjh/ ghv frqwudwv �d whuph/ hwf1 Gdqv oh surjudpph vxlydqw/ qrxv frpsdurqv ohv irqfwlrqv
gh ghqvlw�h hvwlp�hh dyhf fhooh wk�hrultxh +yrlu oh judskltxh +68,,1
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qhz>

oleudu| rswpxp/ilqdqfh/sjudsk>

I3 @ 433>

vljpd @ 3148>

wdx @ <32693>

u @ 3143>

N @ vhtd+<3/8/8,>

bw|shbrswlrq @ %fdoo%>

F @ Eodfn+I3/N/vljpd/wdx/u,>

bw|shbrswlrq @ %sxw%>

S @ Eodfn+I3/N/vljpd/wdx/u,>

Sulph @ F�S>

H{huflfh @ N�N>

w|shbrswlrq @ rqhv+8/4,�}hurv+8/4,>

bvkhuulfnb}hur @ 314>

bvkhuulfnblqilql @ 4333>

vy @ 7�14>

~frhiibOQ/frhiibExuu6� @

VkhuulfnbJdufldbWluxsdwwxu+Sulph/H{huflfh/u/wdx/w|shbrswlrq/vy,>

Ixwxuh @ vhtd+;3/4/73,>

sgi @ sgibOQ+Ixwxuh/oq+I3,0318-vljpda5-wdx/vljpd-vtuw+wdx,,>

sgi4 @ sgibOq+Ixwxuh/frhiibOQ^4`/frhiibOQ^5`,>

sgi5 @ sgibExuu6+Ixwxuh/frhiibExuu6^4`/frhiibExuu6^5`/frhiibExuu6^6`,>

judskvhw>

bsgdwh @ %%> bsqxp @ 5> bsow|sh @ 9�4�6>

wlwoh+%Hvwlpdwlrq gh od irqfwlrq gh ghqvlwh qhxwuh dx ulvtxh%,>

bsohjvwu @ %sgi wkhrultxh_3sgi OQ hvwlphh_3sgi Exuu LLL hvwlphh%>

bsohjfwo @ ~5 8 6 4�>

judsksuw+%0f@4 0fi@vkhuulfn1hsv 0z@8%,>

{|+Ixwxuh/sgi�sgi4�sgi5,>

Qrxv dyrqv uhqfrqwu�h ghv sureo�hphv gh frqyhujhqfh oruv gh o*xwlolvdwlrq gh od surf�hgxuh
Vkhuulfn Jdufld Wluxsdwwxu dyhf ghv grqq�hhv u�hhoohv1 F*hvw srxutxrl qrxv sursrvrqv xqh dxwuh surf�hgxuh
Edkud1 Edkud ^4<<9` sursrvh od pahph p�hwkrgh txh 7�jii�W"/ DBiW�B hw C�i�VB||�i ^4<<9` srxu hvwlphu od
irqfwlrq gh ghqvlw�h qhxwuh dx ulvtxh1 Od vhxoh gl��huhqfh hvw od orl gh suredelolw�h tx*lo vxssrvh ahwuh xq p�hodqjh gh
ghx{ orlv orj0qrupdohv

�OQ+�4> �4, . +4� �, OQ+�5> �5,

Od irqfwlrq gh ghqvlw�h g�hshqg grqf gh 8 sdudp�hwuhv

� @

5
99997
�4
�4
�5
�5
�

6
::::8

�@�h@

Remhfwli
Hvwlpdwlrq ghv sdudp�hwuhv gh od irqfwlrq gh ghqvlw�h qhxwuh dx ulvtxh gh V +W ,1

Irupdw
frh� @ Edkud+Sulph/N/u/wdx/w|sh rswlrq/vy/FF/f,
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Judskltxh 68

Hqwu�hhv
Sulph yhfwhxu Q � 4/ sulph ghv rswlrqv1
N yhfwhxu Q � 4/ sul{ g*h{huflfh1
wdx yhfwhxu Q � 4/ pdwxulw�h ghv rswlrqv1
u yhfwhxu Q � 4/ wdx{ g*lqw�huahw qdwlrqdo1
w|sh rswlrq yhfwhxu Q � 4/ w|sh ghv rswlrqv +4 srxu xq fdoo hw 3 srxu xq sxw,1
vy yhfwhxu 8� 4/ ydohxuv gh g�hsduw srxu od surf�hgxuh g*rswlplvdwlrq1
FF pdwul{ j � 8/ pdwulfh F gx v|w�hph gh uhvwulfwlrqv F� @ f1
f yhfwhxu j � 4/ yhfwhxu f gx v|w�hph gh uhvwulfwlrqv F� @ f1

Vruwlhv
frh� yhfwhxu 8� 4/ sdudp�hwuhv hvwlp�hv1

Uhpdutxh

Srxu dssur{lphu
UN
3
i +{, g{ hw

U4
N

i +{, g{ sdu
UN
f4
i +{, g{ hw

U f5
N
i +{, g{/ qrxv hpsor|rqv ghx{ ydul0

deohv h{whuqhv Edkud }hur +f4, hw Edkud lqilql +f5,1 Od yduldeoh h{whuqh Edkud lqw shuphw gh
fkrlvlu o*dojrulwkph g*lqw�hjudwlrq +**vlpsvrq** rx **lqwtxdg4**,1 Edkud wro frqwuroh od frqyhujhqfh gh
o*dojrulwkph gh Vlpsvrq1 Srxu lpsrvhu txh � 5 ^3> 4`/ qrxv lqlwldolvrqv Edkud wkhwd �d 41

edkud1ghf

ghfoduh pdwul{ bEdkudblqilql @ 314>

ghfoduh pdwul{ bEdkudb}hur @ 43333>

ghfoduh pdwul{ bEdkudbwro @ 4h09>

ghfoduh pdwul{ bEdkudblqw B@ %vlpsvrq%>

ghfoduh pdwul{ bEdkudbwkhwd @ 3>

ghfoduh pdwul{ bEdkudbSulph>

ghfoduh pdwul{ bEdkudbN>

ghfoduh pdwul{ bEdkudbu>

ghfoduh pdwul{ bEdkudbwdx>
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ghfoduh pdwul{ bEdkudbw|shbrswlrq>

ghfoduh pdwul{ bEdkudbfrhii>

ghfoduh pdwul{ bEdkudbH{huflfh>

edkud1h{w

h{whuqdo pdwul{ bEdkudblqilql>

h{whuqdo pdwul{ bEdkudb}hur>

h{whuqdo pdwul{ bEdkudbwro>

h{whuqdo pdwul{ bEdkudblqw>

h{whuqdo pdwul{ bEdkudbwkhwd>

h{whuqdo pdwul{ bEdkudbSulph>

h{whuqdo pdwul{ bEdkudbN>

h{whuqdo pdwul{ bEdkudbu>

h{whuqdo pdwul{ bEdkudbwdx>

h{whuqdo pdwul{ bEdkudbw|shbrswlrq>

h{whuqdo pdwul{ bEdkudbfrhii>

h{whuqdo pdwul{ bEdkudbH{huflfh>

edkud1vuf

surf +4, @ Edkud+Sulph/N/u/wdx/w|shbrswlrq/vy/FF/f,>

orfdo frhii/iplq/jug/uhwfrgh>

bEdkudbSulph @ Sulph>

bEdkudbN @ N>

bEdkudbu @ u>

bEdkudbwdx @ wdx>

bEdkudbw|shbrswlrq @ w|shbrswlrq>

~frhii/iplq/jug/uhwfrgh� @ rswpxp5+)bEdkudbfulwhuh/vy/FF/f,>

li bEdkudbwkhwd @@ 4>

frhii^8` @ h{s+0frhii^8`,2+4.h{s+0frhii^8`,,>

hqgli>

uhws+dev+frhii,,>

hqgs>

surf bEdkudbFulwhuh+frhii,>

orfdo Sulph/N/u/wdx/w|shbrswlrq>

orfdo Qrev/l/Sulphbwkhrultxh/x>

frhii @ dev+frhii,>

Sulph @ bEdkudbSulph>

N @ bEdkudbN>

u @ bEdkudbu>

wdx @ bEdkudbwdx>

w|shbrswlrq @ bEdkudbw|shbrswlrq>

Qrev @ urzv+Sulph,>

Sulphbwkhrultxh @ }hurv+Qrev/4,>

l @ 4>

gr xqwlo l A Qrev>

SulphbWkhrultxh^l` @ bbEdkudbSulph+frhii/N^l`/w|shbrswlrq^l`,>

l @ l . 4>

hqgr>
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x @ Sulph 0 h{s+0u1-wdx,1-SulphbWkhrultxh>

uhws+x*x,>

hqgs>

surf bbEdkudbSulph+frhii/N/w|shbrswlrq,>

orfdo Sulph>

bEdkudbfrhii @ frhii>

bEdkudbH{huflfh @ N>

li w|shbrswlrq @@ 4>

li bEdkudblqw '@@ %vlpsvrq%>

Sulph @ lqwvlps+)bbEdkudbFDOO/bEdkudblqilql�N/bEdkudbwro,>

hovh>

Sulph @ lqwtxdg4+)bbEdkudbFDOO/bEdkudblqilql�N,>

hqgli>

hovh>

li bEdkudblqw '@@ %vlpsvrq%>

Sulph @ lqwvlps+)bbEdkudbSXW/N�bEdkudb}hur/bEdkudbwro,>

hovh>

Sulph @ lqwtxdg4+)bbEdkudbSXW/N�bEdkudb}hur,>

hqgli>

hqgli>

uhws+Sulph,>

hqgs>

surf bbEdkudbFDOO+V,>

orfdo frhii/N/ifw>

frhii @ bEdkudbfrhii>

N @ bEdkudbH{huflfh>

ifw @ sgib5OQ+V/frhii^4`/frhii^5`/frhii^6`/frhii^7`/frhii^8`,1-+V0N,>

uhws+ifw,>

hqgs>

surf bbEdkudbSXW+V,>

orfdo frhii/N/ifw>

frhii @ bEdkudbfrhii>

N @ bEdkudbH{huflfh>

li bEdkudbwkhwd @@ 4>

frhii^8` @ h{s+0frhii^8`,2+4.h{s+0frhii^8`,,>

hqgli>

ifw @ sgib5OQ+V/frhii^4`/frhii^5`/frhii^6`/frhii^7`/frhii^8`,1-+N0V,>

uhws+ifw,>

hqgs>

sgi5oq1vuf

surf sgib5oq+{/px4/vljpd4/px5/vljpd5/wkhwd,>

orfdo sgi>

sgi @ wkhwd-sgiboq+{/px4/vljpd4, . +40wkhwd,-sgiboq+{/px5/vljpd5,>

uhws+sgi,>

hqgs>
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Judskltxh 69

surf fgib5oq+{/px4/vljpd4/px5/vljpd5/wkhwd,>

orfdo fgi>

fgi @ wkhwd-fgiboq+{/px4/vljpd4, . +40wkhwd,-fgiboq+{/px5/vljpd5,>

uhws+fgi,>

hqgs>

. �L?t|h�U|�L? _<�?i UL�hMi _it |@� 

U�hi�huhqfhv
�AajitNA/ Q1/ I1 �ijjaNA/ P1 $jBWNA/ D1 $jii+ hw J1 ��iV�+ ^4<<9`/ Hvwlpdwlqj dqg Lqwhusuhwlqj wkh
\lhog Fxuyh/ Mrkq Zloh| ) Vrqv
$j�BAa|/ R1 hw M0S1 wjtAj ^4<<4`/ Xqh dqdo|vh idfwrulhooh gh od frxueh ghv wdx{ hq Iudqfh/ Edqtxh gh Iudqfh/
Grfxphqw gh wudydlo
DN�i��jiN�!/ F1 hw R1 7WB�,,j| ^4<<7`/ Hvwlpdwlrq ri wkh whup vwuxfwxuh iurp erqg gdwd/ GS Fuhvw/ <748
�j,tNA/ F1U1 hw D1I1 7�j}j, ^4<;:`/ Sduvlprqlrxv prgholqj ri |lhog fxuyhv/ Mrxuqdo ri Exvlqhvv/ 93/ 7:607;<
-�WBi|/ U1 hw S1 7�Wt�W ^4<<8`/ Hvwlpdwlrq g*xqh vwuxfwxuh sdu whuph ghv wdx{ g*lqw�huahw vxu grqq�hhv iudq�fdlvhv/
Exoohwlq gh od Edqtxh gh Iudqfh/ 55/ 44:045;
7�jAttNA/ O1H1R1 ^4<<7`/ Hvwlpdwlqj dqg lqwhusuhwlqj iruzdug lqwhuhvw udwhv= vzhghq 4<<507/ FHSU/ 4384

Ohv dxwhxuv rqw sursrv�h gh qrpeuhxvhv p�hwkrghv g*hvwlpdwlrq gh od frxueh ghv wdx{1 Hoohv vrqw g�hfulwhv gdqv
oh fkdslwuh 5 gh o*rxyudjh g*�AajitNA/ �ijjaNA/ $jBWNA/ $jii+ hw ��iV�+ ^4<<9` hw gdqv o*duwlfoh gh
DN�i��jiN�! hw 7WB�,,j| ^4<<7`1 Fhv p�hwkrghv vrqw wu�hv glyhuvhv/ pdlv vrqw suhvtxh wrxwhv edv�hhv vxu o*hvwlpdwlrq
gh od vwuxfwxuh sdu whuph ghv frxsrqv }�hurv1 Oh qrpeuh g*reoljdwlrqv �d frxsrq }�hur �hwdqw j�hq�hudohphqw idleoh/ qrxv
frqvlg�hurqv ohv reoljdwlrqv g*�hwdw1 Fhoohv0fl shxyhqw ahwuh yxh frpph ghv wlwuhv uhphpeu�hv �d sduwlu ghv reoljdwlrqv

�d frxsrq }�hur1 Vxssrvrqv txh qrxv glvsrvrqv gh Q reoljdwlrqv g*�hwdw gh sul{ S
+q,
w hw grqf ohv fdudfw�hulvwltxhv

vrqw
q�

f
+q,
m > �

+q,
m

�
> m @ 4> = = = > M +q,

r
dyhf M +q, oh qrpeuh uhvwdqw gh frxsrqv hw f

+q,
m od ydohxu gx frxsrq gh pdwxulw�h
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Judskltxh 6:

�
+q,
m 1 Qrxv dyrqv doruv

S
+q,
w @

M+q,[
m@4

f
+q,
m S f

w

�
�
+q,
m

�

dyhf S f
w

�
�
+q,
m

�
oh sul{ g*xq frxsrq }�hur gh pdwxulw�h �

+q,
m hw gh qrplqdo 4 Iudqf1 Srxu hvwlphu od vwuxfwxuh sdu

whuph ghv frxsrqv }�hurv/ qrxv ghyrqv hvwlphu oh yhfwhxu a� ghv sdudp�hwuhv gx prg�hoh

a� @ dujplq
Q[
q@4

zq

�
S
+q,
w +�,� S

+q,
w

�5
+5:,

dyhf zq oh srlgv dffrug�h �d o*reoljdwlrq q hw S
+q,
w +�, od ydohxu wk�hrultxh gx sul{ gh o*reoljdwlrq q grqq�hh sdu oh

prg�hoh frqvlg�hu�h1 Fh prg�hoh shxw ahwuh sdu h{hpsoh fhoxl gh $jOBAa| hw wjtAj ^4<<4`/ gh �j,tNA hw 7�j}j,
^4<;:` rx gh 7�jAttNA ^4<<7`1

.�� �hLU�i_�hi _i *iU|�hi _it U@h@U|�ih�t|�^�it _<�?i LM*�}@|�L?

Srxu hvwlphu a� �d sduwlu ghv reoljdwlrqv g*�hwdw hw qrq �d sduwlu ghv RDW g�hphpeu�hhv/ lo hvw q�hfhvvdluh gh sursrvhu xq
frgdjh gh fhv reoljdwlrqv1 Qrxv sursrvrqv txh ohv fdudfw�hulvwltxhv g*xqh reoljdwlrq vrlhqw frg�hhv gdqv xq yhfwhxu
gh od pdql�huh vxlydqwh 5

999999999997

M +q,

S
+q,
w

�
+q,
4

f
+q,
4
111

�
+q,

M +q,

f
+q,

M+q,

6
:::::::::::8

Od suhpl�huh frpsrvdqwh gx yhfwhxu fruuhvsrqg dx qrpeuh gh frxsrqv M +q, yhuv�hv sdu o*reoljdwlrq1 Oh sul{ dfwxho

gh o*reoljdwlrq S
+q,
w hvw g�h�ql sdu od ghx{l�hph frpsrvdqwh1 Sxlv/ qrxv frgrqv vxffhvvlyhphqw od pdwxulw�h hw od
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ydohxu gh fkdtxh frxsrq1 Od surf�hgxuh Reoljdwlrq Pdwxulwh Frxsrq su�hvhqw�h fl0ghvvrxv shuphw g*h{wudluh oh

sul{ gh o*reoljdwlrq S
+q,
w / oh yhfwhxu ghv pdwxulw�hv

k
�
+q,
4 � � � �

+q,

M +q,

lA
hw oh yhfwhxu gh od ydohxu ghv frxsrqvk

f
+q,
4 � � � f

+q,

M+q,

lA
1

�M*�}@|�L? �@|�h�|i �L�TL?

Remhfwli
H{wudfwlrq gx sul{/ gh od ydohxu hw gh od pdwxulw�h ghv frxsrqv g*xqh reoljdwlrq1

Irupdw
iSul{/wdx/Fj @ Reoljdwlrq Pdwxulwh Frxsrq+{,>

Hqwu�hhv
{ yhfwhxu O� 4/ yhfwhxu gh frgdjh gh o*lqirupdwlrq gh o*reoljdwlrq1

Vruwlhv
Sul{ vfdodluh/ sul{ dfwxho gh o*reoljdwlrq1
wdx yhfwhxu MQ � 4/ pdwxulw�h ghv frxsrqv1
F yhfwhxu MQ � 4/ ydohxu ghv frxsrqv1

Uhpdutxh
O grlw ahwuh dx prlqv �hjdo �d 5� MQ .51

wlwuh1vuf

surf +6, @ ReoljdwlrqbPdwxulwhbFrxsrq+{,>

orfdo qe/Sul{/|/wdx/F>

qe @ {^4`> 2- Qrpeuh gh frxsrqv -2

Sul{ @ {^5`> 2- Ydohxu gh o*reoljdwlrq -2

| @ {^6=5-+4.qe,`>

| @ uhvkdsh+|/qe/5,>

wdx @ |^1/4`>

F @ |^1/5`>

uhws+Sul{/wdx/F,>

hqgs>

Fh frgdjh hw od surf�hgxuh gh ohfwxuh ghv fdudfw�hulwltxhv g*xqh reoljdwlrq yrqw ahwuh wu�hv xwloh gdqv oh fdv r�x ohv
reoljdwlrqv vrqw gh qdwxuh gl��huhqwhv dyhf xq qrpeuh gl��huhqw gh frxsrqv1 Frqvlg�hurqv xq h{hpsoh1 Qrxv dyrqv
srxu o*reoljdwlrq R4 5

9999999999999999997

8
44<=<8

58
693
;=88
58
693 .4
;=88
58
693 .5
;=88
58
693 .6
;=88
58
693

.7
43;=88

6
::::::::::::::::::8

srxu o*reoljdwlrq R5 5
997

4
<7=83
4 . 83

693
433

6
::8
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hw srxu o*reoljdwlrq R6 5
99999999997

6
448=:3

:8
693
43=48
:8
693 .4
:=78
:8
693 .5
43<=68

6
::::::::::8

Od fu�hdwlrq g*xqh edvh gh grqq�hhv frqwhqdqw ohv fdudfw�hulvwltxhv gh fhv wurlv reoljdwlrqv qh srvh soxv gh sureo�hphv1
Qrxv dyrqv

8 4 6
44<=<8 <7=83 448=:3

58
693

4 . 83
693

:8
693

;=88 433 43=48
58
693 . 4 � :8

693 . 4
;=88 � :=78
58
693 . 5 � :8

693 . 5
;=88 � 43<=68
58
693 . 6 � �
;=88 � �
58
693 . 7 � �
43;=88 � �

Oh v|peroh � lqgltxh xqh ydohxu txhofrqtxh1 Srxu oluh ohv fdudfw�hulvwltxhv gh o*reoljdwlrq l/ lo vx�w g*h{wudluh fhv
fdudfw�hulvwltxhv gh od l0l�hph frorqqh gh od edvh gh grqq�hhv dyhf od surf�hgxuh Reoljdwlrq Pdwxulwh Frxsrq1

wlwuh1gdw

8 4 6

44<1<8 <7183 4481:3

3139<777777 4146;;;;< 3153;66666

;188 433 43148

4139<777777 1 4153;66666

;188 1 :178

5139<777777 1 5153;66666

;188 1 43<168

6139<777777 1 1

;188 1 1

7139<777777 1 1

43;188 1 1

wlwuh1suj

qhz>

oleudu| ilqdqfh>

ordg gdwd^45/6` @ wlwuh1gdw>

rxwsxw iloh @ wlwuh1rxw uhvhw>

l @ 4>

gr xqwlo l A 6>

~Sul{/wdx/Frxsrq� @ ReoljdwlrqbPdwxulwhbFrxsrq+gdwd^1/l`,>

sulqw %0000000000000000000000000000000000000000%>

sulqw iwrv+l/%Reoljdwlrq R(oi%/4/3,>

sulqw iwrv+Sul{/%Ydohxu dfwxhooh = (oi%/8/6,>

sulqw % Ydo1 Frxsrq Pdw1 Frxsrq %>

sulqw Frxsrq�wdx>

sulqw %0000000000000000000000000000000000000000%>

sulqw>
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l @ l . 4>

hqgr>

rxwsxw rii>

wlwuh1rxw

0000000000000000000000000000000000000000

Reoljdwlrq R4

Ydohxu dfwxhooh = 44<1<83

Ydo1 Frxsrq Pdw1 Frxsrq

;18833333 3139<777777

;18833333 4139<7777

;18833333 5139<7777

;18833333 6139<7777

43;188333 7139<7777

0000000000000000000000000000000000000000

0000000000000000000000000000000000000000

Reoljdwlrq R5

Ydohxu dfwxhooh = <71833

Ydo1 Frxsrq Pdw1 Frxsrq

433133333 4146;;;;<

0000000000000000000000000000000000000000

0000000000000000000000000000000000000000

Reoljdwlrq R6

Ydohxu dfwxhooh = 4481:33

Ydo1 Frxsrq Pdw1 Frxsrq

431483333 3153;66666

:17833333 4153;6666

43<168333 5153;6666

0000000000000000000000000000000000000000

.�2 wi 4L_
i*i _i �i*tL? i| 5�i}i* d�bH.o

�j,tNA hw 7�j}j, ^4<;:` vxssrvhqw txh oh wdx{ g*lqw�huahw �d whuph lqvwdqwdqq�h iw +� , hvw vroxwlrq g*xqh �htxdwlrq
gl��huhqwlhooh ruglqdluh gx vhfrqg ruguh gdqv oh fdv g*xqh udflqh grxeoh =

Iw +� , @ �4 . �5 h{s

�
� �

�4

�
. �6

�

�4
h{s

�
� �

�4

�

Fh prg�hoh g�hshqg grqf gh 7 sdudp�hwuhv1 Qrxv dyrqv

� @

5
997
�4
�5
�6
�4

6
::8

Oh wdx{ g*lqw�huahw gh pdwxulw�h � hvw g�h�ql sdu

Uw +� , @
4

�

] �

3

Iw +�, g�

Dsu�hv fdofxo/ qrxv rewhqrqv

Uw +�, @ �4 . �5

5
74� h{s

�
� �

�4

�
�
�4

6
8. �6

5
74� h{s

�
� �

�4

�
�
�4

� h{s

�
� �

�4

�68
Od ydohxu gx frxsrq }�hur hvw doruv

S f
w +� , @ h{s +�Uw +� , � ,

459



Vrlw Iw +�>p, oh wdx{ �d whuph �d od gdwh w ydodeoh gdqv � s�hulrghv gh pdwxulw�h p +f*hvw0�d0gluh txh oh frqwudw �d whuph
frxyuh od s�hulrgh doodqw gh w. � �d w. � .p,1 Qrxv dyrqv

Iw +�>p, @ � 4

p
oq

�
S f
w +� .p,

S f
w +� ,

�

Od surjudppdwlrq hq odqjdjh JDXVV gx prg�hoh gh �j,tNA hw 7�j}j, ^4<;:` qh srvh sdv gh sureo�hphv

qxp�hultxhv sduwlfxol�huhphqw frpsoh{hv1 Srxu plqlplvhu od irqfwlrq
QS
q@4

zq

�
S
+q,
w +�,� S

+q,
w

�5
/ qrxv xwlolvrqv od

surf�hgxuh qxp�hultxh rswpxp1 Lo hvw vrxyhqw lqw�huhvvdqw g*lpsrvhu ghv uhvwulfwlrqv dx{ frh�flhqwv gx prg�hoh1 Sdu
h{hpsoh/ oh sdudp�hwuh �4 v*lqwhusu�hwh frpph oh wdx{ orqj Uw +4, hw od vrpph �4 . �5 fruuhvsrqg dx wdx{ frxuw
Uw +3,1 Od surf�hgxuh QhovrqVlhjho shuphw gh suhqguh hq frpswh ohv uhvwulfwlrqv olq�hdluhv gh od iruph

F� @ f

QhovrqVlhjho xwlolvh doruv od surf�hgxuh qxp�hultxh rswpxp5 gh od eleolrwk�htxh WVP1

�i*tL?5�i}i* �L�hMi#itA@� 

Remhfwli
Fdofxo gh od frxueh ghv wdx{ g*lqw�huahw Uw +� ,1

Irupdw
Wdx{ @ QhovrqVlhjho FrxuehGhvWdx{+frh�flhqwv/wdx,>

Hqwu�hhv
frh�flhqwv yhfwhxu 7� 4/ ydohxu ghv frh�flhqwv gx prg�hoh1
wdx yhfwhxu W � 4/ pdwxulw�h ghv frxsrqv }�hurv1

Vruwlhv
wdx{ yhfwhxu W � 4/ ydohxu ghv wdx{ g*lqw�huahw Uw +� ,1

�i*tL?5�i}i* �L�TL?~ihL

Remhfwli
Fdofxo gx sul{ ghv frxsrqv }�hurv S f

w +� ,1

Irupdw
Frxsrq]hur @ QhovrqVlhjho Frxsrq]hur+frh�flhqwv/wdx,>

Hqwu�hhv
frh�flhqwv yhfwhxu 7� 4/ ydohxu ghv frh�flhqwv gx prg�hoh1
wdx yhfwhxu W � 4/ pdwxulw�h ghv frxsrqv }�hurv1

Vruwlhv
Frxsrq]hur yhfwhxu W � 4/ sul{ ghv frxsrqv }�hurv S f

w +� ,1

�i*tL?5�i}i* A@� �Aih4i

Remhfwli
Fdofxo ghv wdx{ �d whuph Iw +�>p,1

Irupdw
Wdx{ @ QhovrqVlhjho Wdx{DWhuph+frh�flhqwv/wdx/p,>

Hqwu�hhv
frh�flhqwv yhfwhxu 7� 4/ ydohxu ghv frh�flhqwv gx prg�hoh1
wdx yhfwhxu W � 4 rx vfdodluh/ ydohxu gx sdudp�hwuh � 1
p yhfwhxu W � 4 rx vfdodluh/ ydohxu gx sdudp�hwuh p1

Vruwlhv
wdx{ yhfwhxu W � 4/ ydohxu ghv wdx{ �d whuph Iw +�>p,1

Uhpdutxh
Srxu rewhqlu ohv wdx{ �d whuph lqvwdqwdqq�h iw +� ,/ lo idxw lqlwldolvhu p �d 31
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�i*tL?5�i}i*

Remhfwli
Hvwlpdwlrq ghv frh�flhqwv gx prg�hoh gh �j,tNA hw 7�j}j, ^4<;:`1

Irupdw
frh�flhqwv @ QhovrqVlhjho+Reoljdwlrqv/Srlgv/FF/f,>

Hqwu�hhv
Reoljdwlrqv yhfwhxu O�Q / edvh gh grqq�hhv ghv reoljdwlrqv g*�hwdw1
Srlgv yhfwhxu Q � 4/ yhfwhxu ghv srlgv1
FF pdwulfh j � 7/ pdwulfh F gx v|vw�hph gh uhvwulfwlrqv F� @ f1
f yhfwhxu j � 4/ yhfwhxu f gx v|vw�hph gh uhvwulfwlrqv F� @ f1

Vruwlhv
frh�flhqwv yhfwhxu 7� 4/ ydohxu hvwlp�hh ghv frh�flhqwv gx prg�hoh1

Uhpdutxh
Srxu xqh hvwlpdwlrq vdqv frqwudlqwhv ghv frh�flhqwv/ lo vx�w g*lqlwldolvhu od pdwulfh FF �d 31

qhovrq1ghf

ghfoduh pdwul{ bQhovrqVlhjhobReoljdwlrqv>

ghfoduh pdwul{ bQhovrqVlhjhobSrlgv>

ghfoduh pdwul{ bQhovrqVlhjhobfrhiilflhqwv>

ghfoduh pdwul{ bQhovrqVlhjhobFrpsrvdqwhv>

qhovrq1h{w

h{whuqdo pdwul{ bQhovrqVlhjhobReoljdwlrqv>

h{whuqdo pdwul{ bQhovrqVlhjhobSrlgv>

h{whuqdo pdwul{ bQhovrqVlhjhobfrhiilflhqwv>

h{whuqdo pdwul{ bQhovrqVlhjhobFrpsrvdqwhv>

qhovrq1vuf

surf QhovrqVlhjhobFrxuehGhvWdx{+frhiilflhqwv/wdx,>

orfdo Qrev/px4/px5/px6/wdx4>

orfdo z/zz/zzz>

orfdo frpsrvdqwh4/frpsrvdqwh5/frpsrvdqwh6/U>

Qrev @ urzv+wdx,>

px4 @ frhiilflhqwv^4`>

px5 @ frhiilflhqwv^5`>

px6 @ frhiilflhqwv^6`>

wdx4 @ frhiilflhqwv^7`>

z @ wdx12wdx4>

zz @ h{s+0z,>

zzz @ +40zz,12z>

frpsrvdqwh4 @ px41-rqhv+Qrev/4,>

frpsrvdqwh5 @ px51-zzz>

frpsrvdqwh6 @ px61-+zzz0zz,>

U @ frpsrvdqwh4 . frpsrvdqwh5 . frpsrvdqwh6>

bQhovrqVlhjhobFrpsrvdqwhv @ frpsrvdqwh4�frpsrvdqwh5�frpsrvdqwh6>

uhws+U,>

hqgs>
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surf QhovrqVlhjhobFrxsrq]hur+frhiilflhqwv/wdx,>

orfdo Frxsrq]hur>

Frxsrq]hur @ h{s+0wdx1-QhovrqVlhjhobFrxuehGhvWdx{+frhiilflhqwv/wdx,,>

uhws+Frxsrq]hur,>

hqgs>

surf +4, @ bQhovrqVlhjhoboqbFrxsrq]hur+wdx,>

orfdo frhiilflhqwv/wdxbvwdu/Frxsrq]hur>

frhiilflhqwv @ bQhovrqVlhjhobFrhiilflhqwv>

Frxsrq]hur @ QhovrqVlhjhobFrxsrq]hur+frhiilflhqwv/wdx,>

uhws+oq+Frxsrq]hur,,>

hqgs>

surf +4, @ QhovrqVlhjhobWdx{DWhuph+frhiilflhqwv/wdx/p,>

orfdo Wdx{/F]/F]b>

li p @@ 3>

bQhovrqVlhjhobFrhiilflhqwv @ frhiilflhqwv>

Wdx{ @ 0 gldj+judgs+)bQhovrqVlhjhoboqbFrxsrq]hur/wdx,,>

hovh>

F]b @ QhovrqVlhjhobFrxsrq]hur+frhiilflhqwv/wdx,>

F] @ QhovrqVlhjhobFrxsrq]hur+frhiilflhqwv/wdx.p,>

Wdx{ @ 0oq+F]12F]b,12p>

hqgli>

uhws+Wdx{,>

hqgs>

surf bQhovrqVlhjhobFulwhuh+frhiilflhqwv,>

orfdo Reoljdwlrqv/Srlgv/QQ/q/x/vfu>

orfdo Sul{bWkhrultxhv/Sul{bRevhuyhv/Sul{/wdx/F/U/Frxsrq]hur>

Reoljdwlrqv @ bQhovrqVlhjhobReoljdwlrqv> 2- Ohfwxuh gh od edvh gh grqqhhv -2

Srlgv @ bQhovrqVlhjhobSrlgv>

QQ @ frov+Reoljdwlrqv,> 2- Qrpeuh gh wlwuhv -2

Sul{brevhuyhv @ }hurv+QQ/4,>

Sul{bwkhrultxhv @ }hurv+QQ/4,>

q @ 4>

gr xqwlo q A QQ>

~Sul{/wdx/F� @ ReoljdwlrqbPdwxulwhbFrxsrq+Reoljdwlrqv^1/q`,>

Sul{bRevhuyhv^q` @ Sul{>

Frxsrq]hur @ QhovrqVlhjhobFrxsrq]hur+frhiilflhqwv/wdx,>

Sul{bWkhrultxhv^q` @ vxpf+F1-Frxsrq]hur,>

q @ q . 4>

hqgr>
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x @ Sul{bRevhuyhv 0 Sul{bWkhrultxhv>

vfu @ vxpf+Srlgv1-+xa5,,>

uhws+vfu,>

hqgs>

Surf +4, @ QhovrqVlhjho+Reoljdwlrqv/Srlgv/FF/f,>

orfdo frhiilflhqwv/i/j/uhwfrgh>

orfdo vy>

bQhovrqVlhjhobReoljdwlrqv @ Reoljdwlrqv>

bQhovrqVlhjhobSrlgv @ Srlgv>

vy @ 3138�3138�3�4>

li FF @@ 3>

~frhiilflhqwv/i/j/uhwfrgh� @ rswpxp+)bQhovrqVlhjhobFulwhuh/vy,>

hovh>

~frhiilflhqwv/i/j/uhwfrgh� @ rswpxp5+)bQhovrqVlhjhobFulwhuh/vy/FF/f,>

hqgli>

uhws+frhiilflhqwv,>

hqgs>

Gdqv oh surjudpph vxlydqw/ qrxv hvwlprqv od frxueh ghv wdx{ gx 48 I�hyulhu 4<<71 Od suhpl�huh hvwlpdwlrq hvw
oleuh1 Srxu od vhfrqgh hvwlpdwlrq/ qrxv lpsrvrqv txh oh wdx{ frxuw vrlw �hjdo �d 81;(1 Oh wdx{ orqj hvw frqwudlqw �d
ahwuh �hjdo �d 9( srxu od wurlvl�hph hvwlpdwlrq1

qhz>

oleudu| sjudsk/wvp/rswpxp/ilqdqfh>

ordg gdwd^7/49` @ F]<735481gdw>

{ @ vhtd+4245/4245/4;3,>

frhiilflhqwv @ QhovrqVlhjho+gdwd/4/3/3,>

U @ QhovrqVlhjhobFrxuehGhvWdx{+frhiilflhqwv/{,>

frhiilflhqwv @ QhovrqVlhjho+gdwd/4/4�4�3�3/3138;,>

U4 @ QhovrqVlhjhobFrxuehGhvWdx{+frhiilflhqwv/{,>

frhiilflhqwv @ QhovrqVlhjho+gdwd/4/4�3�3�3/3139,>

U5 @ QhovrqVlhjhobFrxuehGhvWdx{+frhiilflhqwv/{,>

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

wlwoh+%Frxueh ghv Wdx{ dx 482352<7%,>

bsow|sh @ 9�4�6�5>

bsozlgwk @ 3�3�3�43>

{odeho+%pdwxulwh +dqqhhv,%,> |odeho+%Wdx{ g*lqwhuhw%,>

{wlfv+3/48/4/45,>

|wlfv+3138/31398/31338/8,>

bsohjvwu @ %Hvwlpdwlrq qrq frqwudlqwh%_

%_333WF @ 81;(%_

%_333WO @ :(%>

bsohjfwo @ ~5 8 7178 414�>

judsksuw+%0f@4 0fi@qhovrq41hsv 0z@8%,>

{|+{/U�U4�U5,>

Od frqvwuxfwlrq gh od frxueh ghv wdx{ hvw wu�hv lqwhuhvvdqwh/ fdu hooh hvw vxssrv�hh frqwhqlu gh o*lqirupdwlrq vxu
o*�hyroxwlrq ixwxuh ghv wdx{ g*lqw�huahw hw gh o*lq�dwlrq1 D sduwlu gh od frxueh ghv wdx{ gx 48 I�hyulhu 4<<7/ qrxv
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Judskltxh 6;

srxyrqv fdofxohu ohv wdx{ �d whuph lpsolflwhv1 Vxu oh judskltxh +6<,/ qrxv uhpdutxrqv hq sduwlfxolhu txh oh wdx{ �d
whuph lqvwdqwdqq�h lpsolflwh edlvvh u�hjxol�huhphqw srxu ohv pdwxulw�hv gh 3 �d 4; prlv1 Xqh lqwhusu�hwdwlrq srvvleoh
hvw txh ohv djhqwv gx pdufk�h reoljdwdluh dqwlflsdlhqw dx 48 I�hyulhu 4<<7 xqh edlvvh ghv wdx{ frxuw shqgdqw 4 dq hw
ghpl1

qhz>

oleudu| sjudsk/wvp/rswpxp/ilqdqfh>

ordg gdwd^7/49` @ F]<735481gdw>

frhiilflhqwv @ QhovrqVlhjho+gdwd/4/3/3,>

{ @ vhtd+4245/4245/4;3,>

U @ QhovrqVlhjhobFrxuehGhvWdx{+frhiilflhqwv/{,>

I @ QhovrqVlhjhobWdx{DWhuph+frhiilflhqwv/{/3,>

I4 @ QhovrqVlhjhobWdx{DWhuph+frhiilflhqwv/{/5,>

I5 @ QhovrqVlhjhobWdx{DWhuph+frhiilflhqwv/{/8,>

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

wlwoh+%Wdx{ d whuph dx 482352<7%,>

bsow|sh @ 9�4�6�5>

bsozlgwk @ 3�3�3�43>

{odeho+%pdwxulwh +dqqhhv,%,> |odeho+%Wdx{ g*lqwhuhw%,>

{wlfv+3/48/4/45,>

bsohjvwu @ %Wdx{ }hur0frxsrq%_

%_333Wdx{ d whuph lqvwdqwdqqh%_

%_333Wdx{ d whuph 5 dqv%_

%_333Wdx{ d whuph 8 dqv%>
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Judskltxh 6<

bsohjfwo @ ~5 8 7178 414�>

judsksuw+%0f@4 0fi@qhovrq51hsv 0z@8%,>

{|+{/U�I�I4�I5,>

.�� wi Th�ti i? UL4T|i _i TL�_t i?_L}
i?it

Gdqv od surf�hgxuh QhovrqVlhjho/ oh yhfwhxu ghv srlgv hvw h{rj�hqh1 Vrlw Q oh qrpeuh g*reoljdwlrqv g*�hwdw gh od
edvh gh grqq�hhv1 Qrxv srvrqv zq @

4
Q
1 Gdqv fh fdv/ o*hvwlpdwlrq gx yhfwhxu � shxw ahwuh eldlv�hh1 Sdu h{hpsoh/ vl od

edvh gh grqq�hhv frqwlhqw sulqflsdohphqw ghv reoljdwlrqv frxuwhv/ qrxv srxyrqv shqvhu txh od frxueh ghv wdx{ vhud
plhx{ hvwlp�hh vxu oh vhjphqw frxuw whuph txh vxu ohv vhjphqwv pr|hq hw orqj whuphv1 Lo shxw grqf ahwuh lqw�huhvvdqw
g*hqgrj�hq�hlvhu oh yhfwhxu ghv srlgv1 Dlqvl/ od Edqtxh gh Iudqfh xwlolvh oh prg�hoh gh 7�jAttNA ^4<<7` dyhf ghv
srlgv �hjdx{ dx fduu�h gh o*lqyhuvh gh od vhqvlelolw�h gx sul{ gh o*reoljdwlrq dx wdx{ g*lqw�huahw1 Od irqfwlrq �d plqlplvhu

ghylhqw
QS
q@4

zq +�,
�
S
+q,
w +�,� S

+q,
w

�5
dyhf zq +�, oh srlgv hqgrj�hqh gh o*reoljdwlrq q1 Srxu �hylwhu ghv sureo�hphv

gh frqyhujhqfh/ lo hvw q�hfhvvdluh g*xwlolvhu xq dojrulwkph u�hfxuvli =

41 Fkrlvlu xqh ydohxu �3 gh �1

51 Fdofxohu oh yhfwhxu ghv srlgv zq @ zq +�l,

61 Fkhufkhu od ydohxu �l.4 whooh txh

�l.4 @ dujplq
Q[
q@4

zq

�
S
+q,
w +�,� S

+q,
w

�5

71 Uhfrpphqfhu ohv �hwdshv 5 hw 6 mxvtx*�d fh txh qrxv y�hul�rqv txh m�l.4 � �lm � %1

Oh surjudpph JDXVV vh su�hvhqwh gh od id�frq vxlydqwh =

gr xqwlo pd{f+dev+wkhwd0wkhwd3,, ?@ hsv>
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wkhwd @ wkhwd3>

z @ irqfwlrq+wkhwd,>

wkhwd @ QhovrqVlhjho+gdwd/z/3/3,>

hqgr>

H ,t|�4@|�L? _it T@h@4
i|hit _<�? ThLUitt�t _i _�g�t�L?

H�� ,t|�4@|�L? _it T@h@4
i|hit _<�? 4L��i4i?| MhL�?�i? }�iL4�i|h�^�i

Frqvlg�hurqv oh surfhvvxv vxlydqw �
g[ +w, @ �[ +w, gw. �[ +w, gZ +w,
[ +w3, @ {3

Qrxv udsshorqv txh od vroxwlrq gh fhwwh �htxdwlrq gl��huhqwlhooh vwrfkdvwltxh hvw

[ +w, @ {3 h{s

��
�� 4

5
�5
�
+w� w3, . � +Z +w, �Z +w3,,

�

Qrxv srxyrqv prqwuhu txh srxu w � w3

oq[ +w, � oq[ +w3, � Q
��

�� 4

5
�5
�
+w� w3, > �5 +w � w3,

�

Qrxv srxyrqv doruv hvwlphu ohv sdudp�hwuhv � @

�
�

�

�
gx prg�hoh sdu pd{lpxp gh yudlvhpeodqfh rx sdu od p�hwkrgh

ghv prphqwv j�hq�hudolv�hv1

;1414 Hvwlpdwlrq PO

Frqvlg�hurqv xqh v�hulh whpsruhooh i|w> w @ 4> = = = > Wj grqw ohv revhuydwlrqv vrqw phvxu�hh �d lqwhuydooh gh whpsv frqvwdqw
k1 Od orj0yudlvhpeodqfh srxu o*revhuydwlrq w hvw doruv g�h�ql sdu

cw @ �4
5
oq 5� � 4

5
oq�5k� 4

5

k
oq |w

|w�4
� ��� 4

5�
5
�
k
l5

�5k

qhz>

oleudu| wvp/rswpxp>

WVPvhw>

ordg {^833/4` @ pej1gdw>

k @ 314>

surf po+wkhwd,>

orfdo h/px/vljpd/orjo>

px @ wkhwd^4`> vljpd @ wkhwd^5`>

h @ oq+{^5=833`12{^4=7<<`, 0 +px0318-vljpda5,-k>

orjo @ 0318-oq+5-sl, 0 318-oq+vljpda5-k, 0 318-ha52+vljpda5-k,>

uhws+orjo,>

hqgs>

rxwsxw iloh @ pej41rxw uhvhw>

vy @ 3�3158>

bwvpbsduqp @ %px%�%vljpd%>

~wkhwd/vwghuu/Pfry/Orjo� @ WGbpo+)po/vy,>

rxwsxw rii>
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Wrwdo revhuydwlrqv= 7<<

Xvdeoh revhuydwlrqv= 7<<

Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 5

Ghjuhhv ri iuhhgrp= 7<:

Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 55519875<

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

px 313;758; 3139<;63 41539943 3155;489

vljpd 317;<:89 31348837 6418;<686 31333333

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

;1415 Hvwlpdwlrq JPP

Qrxv dyrqv �
Hw�4 ^%w` @ 3
Hw�4

�
%5w � �5k

�
@ 3

dyhf

%w @ oq
|w

|w�4
�
�
� � 4

5
�5
�
k

qhz>

oleudu| wvp/rswpxp>

WVPvhw>

ordg {^833/4` @ pej1gdw>

Qrev @ urzv+{,>

k @ 314>

surf Prphqwv+wkhwd,>

orfdo px/vljpd/h/P4/P5/P>

px @ wkhwd^4`> vljpd @ wkhwd^5`>

h @ oq+{^5=Qrev`12{^4=Qrev04`, 0 +px0318-vljpda5,-k>

P4 @ h>

P5 @ ha50+vljpda5-k,>

P @ P4�P5>

uhws+P,>

hqgs>

rxwsxw iloh @ pej51rxw uhvhw>

bwvpbsduqp @ %px%�%vljpd%>

~wkhwd/vwghuu/Pfry/Tplq� @ jpp+)Prphqwv/3�3158,>

rxwsxw rii>

Wrwdo revhuydwlrqv= 7<<

Xvdeoh revhuydwlrqv= 7<<

Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 5

Ghjuhhv ri iuhhgrp= 7<:

Qxpehu ri prphqw frqglwlrqv= 5

Ydoxh ri wkh fulwhulrq ixqfwlrq= 3133333

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000
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px 313;7593 313:3568 414<<9<; 31563;5;

vljpd 317;<:8: 31348<6; 631:5:<97 31333333

H�2 ,t|�4@|�L? _it T@h@4
i|hit _<�? ThLUitt�t _<�h?t|i�?�N�*i?MiU!

Frqvlg�hurqv oh surfhvvxv vxlydqw �
g[ +w, @ d +e�[ +w,, gw. � gZ +w,
[ +w3, @ {3

Qrxv udsshorqv txh od vroxwlrq gh fhwwh �htxdwlrq gl��huhqwlhooh vwrfkdvwltxh hvw

[ +w, @ {3h
�d+w�w3, . e

�
4� h�d+w�w3,

�
. �

] w

w3

hd+��w, gZ +�,

Qrxv srxyrqv prqwuhu txh srxu w � w3

[ +w,� h�d+w�w
3,[ +w3, � Q

#
e
�
4� h�d+w�w

3,
�
> �5

4� h�5d+w�w
3,

5d

$

Qrxv srxyrqv doruv hvwlphu ohv sdudp�hwuhv � @

5
7 d

e

�

6
8 gx prg�hoh sdu pd{lpxp gh yudlvhpeodqfh rx sdu od p�hwkrgh

ghv prphqwv j�hq�hudolv�hv1

;1514 Hvwlpdwlrq PO

Frqvlg�hurqv xqh v�hulh whpsruhooh i|w> w @ 4> = = = > Wj grqw ohv revhuydwlrqv vrqw phvxu�hh �d lqwhuydooh gh whpsv frqvwdqw
k1 Od orj0yudlvhpeodqfh srxu o*revhuydwlrq w hvw doruv g�h�ql sdu

cw @ �4
5
oq 5� � 4

5
oq�5

4� h�5dk

5d
� 4

5

�
|w � h�dk|w�4 � e

�
4� h�dk

��5
�5 4�h

�5dk

5d

qhz>

oleudu| wvp/rswpxp>

WVPvhw>

ordg {^4333/4` @ rx1gdw>

k @ 314>

surf po+wkhwd,>

orfdo d/e/vljpd/n4/n5/h/orjo>

d @ wkhwd^4`> e @ wkhwd^5`> vljpd @ wkhwd^6`>

n4 @ h{s+0d-k,>

n5 @ vljpda5-+40h{s+05-d-k,,2+5-d,>

h @ {^5=4333`0n41-{^4=<<<`0e-+40n4,>

orjo @ 0318-oq+5-sl, 0 318-oq+n5, 0 318-ha52n5>

uhws+orjo,>

hqgs>

rxwsxw iloh @ rx41rxw uhvhw>

bwvpbsduqp @ %d%�%e%�%vljpd%>

~wkhwd/vwghuu/Pfry/Orjo� @ WGbpo+)po/318�318�0318,>

rxwsxw rii>

Wrwdo revhuydwlrqv= <<<

Xvdeoh revhuydwlrqv= <<<
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Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 6

Ghjuhhv ri iuhhgrp= <<9

Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 589<1;9539

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

d 31;335;9 3133:;85 4341<48399 31333333

e 313<3;87 3133:9<8 441;39635 31333333

vljpd 31393::7 31334693 7719<588; 31333333

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

;1515 Hvwlpdwlrq JPP

Qrxv dyrqv ;A?
A=

Hw�4 ^%w` @ 3

Hw�4
k
%5w � �5 4�h

�5dk

5d

l
@ 3

Hw�4 ^%w|w�4` @ 3

dyhf
%w @ |w � h�dk|w�4 � e

�
4� h�dk

�
qhz>

oleudu| wvp/rswpxp>

WVPvhw>

ordg {^4333/4` @ rx1gdw>

k @ 314>

surf Prphqwv+wkhwd,>

orfdo d/e/vljpd/n4/n5/h/P4/P5/P6/P>

d @ wkhwd^4`> e @ wkhwd^5`> vljpd @ wkhwd^6`>

n4 @ h{s+0d-k,>

n5 @ vljpda5-+40h{s+05-d-k,,2+5-d,>

h @ {^5=4333`0n41-{^4=<<<`0e-+40n4,>

P4 @ h>

P5 @ ha50n5>

P6 @ h1-{^4=<<<`>

P @ P4�P5�P6>

uhws+P,>

hqgs>

rxwsxw iloh @ rx51rxw uhvhw>

bwvpbsduqp @ %d%�%e%�%vljpd%>

vy @ uqgx+6/4,>

~wkhwd/vwghuu/Pfry/Tplq� @ jpp+)Prphqwv/vy,>

rxwsxw rii>

Wrwdo revhuydwlrqv= <<<

Xvdeoh revhuydwlrqv= <<<

Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 6

Ghjuhhv ri iuhhgrp= <<9

Qxpehu ri prphqw frqglwlrqv= 6
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Ydoxh ri wkh fulwhulrq ixqfwlrq= 3133333

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

d 31;335;9 3133<938 ;61655677 31333333

e 313<3;87 3133:9<: 441;36<5< 31333333

vljpd 31393::7 3133467; 7813:7<:9 31333333

H�� ,t|�4@|�L? _it T@h@4
i|hit _<�?i �i^�@|�L? _�g�ihi?|�i**i t|LU�@t|�^�i

Frqvlg�hurqv o*�htxdwlrq gl��huhqwlhooh vwrfkdvwltxh vxlydqwh�
g[ +w, @ � +w>[ +w,, gw. � +w>[ +w,, gZ +w,
[ +w3, @ {3

+5;,

Od yhuvlrq glvfu�hwlv�hh gh Wd|oru �d o*ruguh 318 gh fhwwh HGV hvw�
[w.4 @ [w . � +w>[w,k. %w.4
%w.4 � Q �

3> �5 +w>[w,k
�

dyhf k oh sdv gh glvfu�hwlvdwlrq1

;1614 Hvwlpdwlrq PO qdlyh

U�hi�huhqfhv
�iN5j/ O/ R1 7WB�,,j| hw M0P1 ~B"N�@BA ^4<<6`/ Whvwlqj iru frqwlqxrxv0wlph prghov ri wkh vkruw0whup lqwhuhvw
udwh/ Froortxh rujdqlv�h sdu oh Jurxsh Fdlvvh Ghv G�hsarwv hw oh J1U1H1T1H1 ohv 5/6 hw 7 vhswhpeuh 4<<6 �d Sdulv =
G|qdpltxhv ghv pdufk�hv �qdqflhuv hw su�hylvlrqv

�iN5j/ 7WB�,,j| hw ~B"N�BA ^4<<6` sursrvhqw g*hvwlphu oh yhfwhxu � ghv sdudp�hwuhv gh o*�htxdwlrq +5;, sdu
pd{lpxp gh yudlvhpeodqfh1 Vrlw od v�hulh whpsruhooh i{w> w @ 4> = = = > Wj1 Od orj0yudlvhpeodqfh srxu o*revhuydwlrq w

hvw doruv g�h�ql sdu

cw @ �4
5
oq 5� � 4

5
oq�5 +w> {w,k� 4

5

^{w�4 � {w � � +w> {w,k`
5

�5 +w> {w,k

Frqvlg�hurqv xqh hvwlpdwlrq PO qdlyh ghv frh�flhqwv g*xq surfhvvxv g*Ruqvwhlq0Xokhqehfn1 Oh surjudpph
vxlydqw hgv1vlp shuphw gh vlpxohu xqh u�hdolvdwlrq dyhf d @ 3=;/ e @ 3=4 hw � @ 3=39 +yrlu oh judskltxh 73,1 Od
vlpxodwlrq hvw rewhqxh �d sduwlu g*xqh glvfu�hwlvdwlrq h{dfwh gx surfhvvxv g*Ruqvwhlq0Xkohqehfn1

qhz>

oleudu| sjudsk>

uqgvhhg 456>

{3 @ 314>

d @ 31;> e @ 314> vljpd @ 3139>

k @ 314>

Qrev @ 4333>

n4 @ h{s+0d-k,>

n5 @ +40h{s+05-d-k,,2+5-d,>

{ @ uhfvhudu+e-+40n4, . +vljpd-vtuw+n5,,-uqgq+Qrev/4,/{3/n4,>

vdyh hgv @ {>

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

wlwoh+%Vlpxodwlrq gx surfhvvxv g*Ruqvwhlq0Xkohqehfn%_

%_Og[`w^ @ 31;-+3140[`w^,gw . 3139-gZ`w^%_
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Judskltxh 73

%_O[`3^ @ 3%,>

{odeho+%w%,>

|odeho+%[`w^%,>

judsksuw+%0f@4 0fi@hgv1hsv 0z@8%,>

{|+vhtd+3/k/Qrev,/{,>

Gdqv oh surjudpph vxlydqw/ qrxv hvwlprqv oh yhfwhxu � sdu ohv p�hwkrghv PO h{dfwh hw PO qdlyh1 Ohv ghx{
p�hwkrghv grqqhqw ghv u�hvxowdwv wu�hv surfkhv1

qhz>

oleudu| wvp/rswpxp>

WVPvhw>

ordg { @ hgv>

Qrev @ urzv+{,>

k @ 314>

surf po4+wkhwd,>

orfdo d/e/vljpd/n4/n5/h/orjo>

d @ wkhwd^4`> e @ wkhwd^5`> vljpd @ wkhwd^6`>

n4 @ h{s+0d-k,>

n5 @ vljpda5-+40h{s+05-d-k,,2+5-d,>

h @ {^5=4333`0n41-{^4=<<<`0e-+40n4,>

orjo @ 0318-oq+5-sl, 0 318-oq+n5, 0 318-ha52n5>

uhws+orjo,>

hqgs>

surf po5+wkhwd,>
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orfdo d/e/vljpd/hw/yw/orjo>

d @ wkhwd^4`> e @ wkhwd^5`> vljpd @ wkhwd^6`>

hw @ {^5=Qrev` 0 {^4=Qrev04` 0 d-+e0{^4=Qrev04`,-k>

yw @ +vljpda5,-k>

orjo @ 0318-oq+5-sl, 0 318-oq+yw, 0 318-hwa512yw>

uhws+orjo,>

hqgs>

rxwsxw iloh @ hgv41rxw uhvhw>

bwvpbsduqp @ %d%�%e%�%vljpd%>

vy @ 318�318�318>

~wkhwd/vwghuu/Pfry/Orjo� @ WGbpo+)po4/vy,>

sulqw> sulqw>

~wkhwd/vwghuu/Pfry/Orjo� @ WGbpo+)po5/wkhwd,>

rxwsxw rii>

Wrwdo revhuydwlrqv= <<<

Xvdeoh revhuydwlrqv= <<<

Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 6

Ghjuhhv ri iuhhgrp= <<9

Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 588617;97<

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

d 31;;754< 3146<639 9167:654 31333333

e 314446;7 3133:34< 481;9;<57 31333333

vljpd 31395364 31334783 751:;<949 31333333

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

Wrwdo revhuydwlrqv= <<<

Xvdeoh revhuydwlrqv= <<<

Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 6

Ghjuhhv ri iuhhgrp= <<9

Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 588617;97<

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

d 31;7956; 3145::<7 91954<47 31333333

e 314446;8 3133:356 481;8<58: 31333333

vljpd 3138<6;9 3133465< 771:33487 31333333

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

Fhshqgdqw/ o*hvwlpdwlrq PO qdlyh shxw frqgxluh �d ghv u�hvxowdwv vxusuhqdqwv/ v*lo h{lvwh ghv eldlv
gh glvfu�hwlvdwlrq wurs lpsruwdqw +gdqv o*h{hpsoh vxlydqw/ k hvw �hjdo �d 5,1
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qhz>

oleudu| wvp/rswpxp>

WVPvhw>

uqgvhhg 456>

{3 @ 314>

d @ 31;> e @ 314> vljpd @ 3139>

k @ 5>

Qrev @ 4333>

n4 @ h{s+0d-k,>

n5 @ +40h{s+05-d-k,,2+5-d,>

{ @ uhfvhudu+e-+40n4, . +vljpd-vtuw+n5,,-uqgq+Qrev/4,/{3/n4,>

surf po4+wkhwd,>

orfdo d/e/vljpd/n4/n5/h/orjo>

d @ wkhwd^4`> e @ wkhwd^5`> vljpd @ wkhwd^6`>

n4 @ h{s+0d-k,>

n5 @ vljpda5-+40h{s+05-d-k,,2+5-d,>

h @ {^5=4333`0n41-{^4=<<<`0e-+40n4,>

orjo @ 0318-oq+5-sl, 0 318-oq+n5, 0 318-ha52n5>

uhws+orjo,>

hqgs>

surf po5+wkhwd,>

orfdo d/e/vljpd/hw/yw/orjo>

d @ wkhwd^4`> e @ wkhwd^5`> vljpd @ wkhwd^6`>

hw @ {^5=Qrev` 0 {^4=Qrev04` 0 d-+e0{^4=Qrev04`,-k>

yw @ +vljpda5,-k>

orjo @ 0318-oq+5-sl, 0 318-oq+yw, 0 318-hwa512yw>

uhws+orjo,>

hqgs>

rxwsxw iloh @ hgv51rxw uhvhw>

bwvpbsduqp @ %d%�%e%�%vljpd%>

vy @ 318�318�318>

~wkhwd/vwghuu/Pfry/Orjo� @ WGbpo+)po4/vy,>

sulqw> sulqw>

vy @ 318�318�318>

~wkhwd/vwghuu/Pfry/Orjo� @ WGbpo+)po5/vy,>

rxwsxw rii>

Wrwdo revhuydwlrqv= <<<

Xvdeoh revhuydwlrqv= <<<

Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 6

Ghjuhhv ri iuhhgrp= <<9

Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 494<16948;
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Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

d 31::4765 313:5654 431999:6< 31333333

e 31435:;: 31334<58 8616<74<7 31333333

vljpd 31393;5: 31335:;8 541;6;675 31333333

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

Wrwdo revhuydwlrqv= <<<

Xvdeoh revhuydwlrqv= <<<

Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 6

Ghjuhhv ri iuhhgrp= <<9

Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 494<16948;

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

d 316<6449 3134878: 581765;54 31333333

e 31435:;: 31334<58 8616<6946 31333333

vljpd 31366;5: 31333:8: 7719<;893 31333333

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

;1615 Hvwlpdwlrq JPP qd��yh

U�hi�huhqfhv
��BA/ N1F1/ J1D1 lBiN,+�/ I1D1 wNA}t|Buu hw D1E1 7BAajit ^4<<5`/ Dq hpslulfdo frpsdulvrq ri dowhuqdwlyh
prghov ri vkruw0whup lqwhuhvw udwh/ Mrxuqdo ri Ilqdqfh/ 7:/ 453<0455:

��BA/ lBiN,+�/ wNA}t|Buu hw 7BAajit ^4<<5` sursrvhqw g*hvwlphu oh yhfwhxu � ghv sdudp�hwuhv gh o*�htxdwlrq
+5;, sdu od p�hwkrgh ghv prphqwv j�hq�hudolv�hv1 Qrxv dyrqv;AAAA?

AAAA=

Hw ^%w.4` @ 3
Hw

�
%5w.4 � �5 +w> {w,k

�
@ 3

Hw ^%w.4{w` @ 3
Hw

��
%5w.4 � �5 +w> {w,k

�
{w
�
@ 3

= = =

dyhf
%w.4 @ {w�4 � {w � � +w> {w,k

qhz>

oleudu| wvp/rswpxp>

WVPvhw>

ordg { @ hgv>

Qrev @ urzv+{,>

k @ 314>

surf FNOV+wkhwd,>

orfdo d/e/vljpd/hw/yw/P4/P5/P6/P7/P>

d @ wkhwd^4`> e @ wkhwd^5`> vljpd @ wkhwd^6`>

hw @ {^5=Qrev` 0 {^4=Qrev04` 0 d-+e0{^4=Qrev04`,-k>

yw @ +vljpda5,-k>
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P4 @ hw>

P5 @ hw1-{^4=Qrev04`>

P6 @ hwa5 0 yw>

P7 @ +hwa5 0 yw,1-{^4=Qrev04`>

P @ P4�P5�P6�P7>

uhws+P,>

hqgs>

rxwsxw iloh @ hgv61rxw uhvhw>

bwvpbsduqp @ %d%�%e%�%vljpd%>

vy @ 318�318�0318>

~wkhwd/vwghuu/Pfry/Tplq� @ jpp+)FNOV/vy,>

rxwsxw rii>

Wrwdo revhuydwlrqv= <<<

Xvdeoh revhuydwlrqv= <<<

Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 6

Ghjuhhv ri iuhhgrp= <<9

Qxpehu ri prphqw frqglwlrqv= 7

Ydoxh ri wkh fulwhulrq ixqfwlrq= 3133399

Kdqvhq*v whvw ri ryhulghqwli|lqj uhvwulfwlrqv= 3198854

s0ydoxh= 3174;59

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

d 31;84868 31455339 91<:<764 31333333

e 31443;68 31339<83 481<7;375 31333333

vljpd 3138<657 31334645 781559:;9 31333333

;1616 Hvwlpdwlrq sdu Lqi�huhqfh Lqgluhfwh

U�hi�huhqfhv
DN�i��jiN�!/ F1/ D1 �NAuNi| hw H1 -jAB�,| ^4<<6`/ Lqgluhfw lqihuhqfh/ Mrxuqdo ri Dssolhg Hfrqrphwulfv/ ;/
V;80V44;

DN�i��jiN�!/ �NAuNi| hw -jAB�,| ^4<<6` vxjj�huhqw g*xwlolvhu o*lqi�huhqfh lqgluhfwh srxu hvwlphu ohv sdudp�hwuhv
g*xqh �htxdwlrq gl��huhqwlhooh vwrfkdvwltxh1 O*lg�hh sulqflsdoh hvw gh uhpsodfhu oh prg�hoh lqlwldo P sdu xq dxwuh
prg�hoh PB soxv vlpsoh �d hvwlphu sdu pd{lpxp gh yudlvhpeodqfh1 Pdlv gdqv fh fdv/ o*hvwlpdwhxu q*hvw sdv hq
j�hq�hudo frqvlvwdqw1 Vrlhqw � oh yhfwhxu ghv sdudp�hwuhv gx prg�hohP hw �B oh yhfwhxu ghv sdudp�hwuhv gx prg�hohPB1
Oh surfhvvxv lvvx ghP srxu xqh ydohxu gh � �hjdoh �d �3 qh srvv�hgh sdv ohv pahphv sursul�hw�hv txh fhoxl lvvx ghPB

srxu xqh ydohxu gh �B �hjdoh �d �31 Pdlv rq shxw vxssrvhu tx*lo h{lvwh xqh ydohxu �4 sulvh sdu � txl shuphw g*rewhqlu
xq surfhvvxv �htxlydohqw srxu �B �hjdoh �d �31 Ohv dxwhxuv sursrvhqw o*dojrulwkph vxlydqw srxu rewhqlu o*hvwlpdwhxu
lqgluhfw +HL, =

41 Vrlw | o*�hfkdqwloorq lvvx gx prg�hoh P1 Rq fdofxoh o*hvwlpdwhxu gx pd{lpxp gh yudlvhpeodqfh �d sduwlu gx
prg�hohPB

a�PO @ dujpd{
W[
w@4

cB +|w> �,

51 Rq vlpxoh V wudmhfwrluhv gx prg�hohP/ txh qrxv qrwrqv |+v, dyhf v @ 4> = = = > V1
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61 Srxu fkdtxh wudmhfwrluh vlpxo�hh/ qrxv fdofxorqv

a�
+v,
PO @ dujpd{

W[
w@4

cB
�
|
+v,
w > �

�

71 O*hvwlpdwhxu lqgluhfw hvw g�h�ql sdu

a�HL @dujplq
�5�

%
a�PO � 4

V

V[
v@4

a�
+v,
PO

&A



%
a�PO � 4

V

V[
v@4

a�
+v,
PO

&

r�x 
 hvw xqh pdwulfh s1g1v11

Qrxv dyrqv lpso�hphqw�h o*dojrulwkph g�hfulw fl0ghvvxv gdqv od surf�hgxuh Lqihuhqfh Lqgluhfwh1 Oh prg�hoh P
fruuhvsrqg �d o*�htxdwlrq gl��huhqwlhooh vwrfkdvwltxh�

g[ +w, @ � +�>[ +w,, gw. � +�>[ +w,, gZ +w,
[ +w3, @ {3

hw oh prg�hohPB fruuhvsrqg �d od yhuvlrq glvfu�hwlv�hh gh Wd|oru �d o*ruguh 318 gh fhwwh HGV�
[w.4 @ [w . � +�>[w,k. %w.4
%w.4 � Q �

3> �5 +�>[w,k
�

Srxu hvwlphu oh yhfwhxu ghv sdudp�hwuhv �/ o*xwlolvdwhxu gh od surf�hgxuh grlw g�h�qlu ohv irqfwlrqv � +�> {, hw � +�> {,1
Lo grlw dxvvl su�hflvhu oh sdv gh glvfu�hwlvdwlrq k/ dlqvl txh od pdwulfh 
1

W?uihi?Ui W?_�hiU|i

Remhfwli
Hvwlpdwlrq ghv sdudp�hwuhv g*xqh �htxdwlrq gl��huhqwlhooh vwrfkdvwltxh sdu lqi�huhqfh lqgluhfwh1

Irupdw
wkhwd HL @ Lqihuhqfh Lqgluhfwh+)px/)vljpd/k/V/)vlpxo/vhhg/vy/wkhwd PO/Xsvlorq,>

Hqwu�hhv
)px srlqwhxu g*xqh surf�hgxuh txl fdofxoh od irqfwlrq � +�> {,1
)vljpd srlqwhxu g*xqh surf�hgxuh txl fdofxoh od irqfwlrq � +�> {,1
k vfdodluh/ sdv gh glvfu�hwlvdwlrq k1
)vlpxo srlqwhxu g*xqh surf�hgxuh txl vlpxoh oh surfhvvxv |+v,1
vhhg vfdodluh/ frpswhxu lqlwldo srxu od j�hq�hudwlrq ghv qrpeuhv do�hdwrluhv1
vy yhfwhxu n � 4/ ydohxuv gh g�hsduw srxu o*dojrulwkph g*rswlplvdwlrq1

wkhwd PO yhfwhxu n � 4/ hvwlpdwlrq a�PO gx pd{lpxp gh yudlvhpeodqfh1
Xsvlorq pdwulfh n � n/ pdwulfh ghv srlgv 
1

Vruwlh
wkhwd HL yhfwhxu n � 4/ hvwlpdwhxu lqgluhfw a�HL1

hl1ghf

ghfoduh pdwul{ bHLbgdwd>

ghfoduh pdwul{ bHLbpx>

ghfoduh pdwul{ bHLbvljpd>

ghfoduh pdwul{ bHLbk>

ghfoduh pdwul{ bHLbvhhg>

ghfoduh pdwul{ bHLbV>

ghfoduh pdwul{ bHLbV>

ghfoduh pdwul{ bHLbwkhwd>

ghfoduh pdwul{ bHLbXsvlorq>

ghfoduh pdwul{ bHLbvlpxo>

hl1h{w
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h{whuqdo pdwul{ bHLbgdwd>

h{whuqdo pdwul{ bHLbpx>

h{whuqdo pdwul{ bHLbvljpd>

h{whuqdo pdwul{ bHLbk>

h{whuqdo pdwul{ bHLbvhhg>

h{whuqdo pdwul{ bHLbV>

h{whuqdo pdwul{ bHLbV>

h{whuqdo pdwul{ bHLbwkhwd>

h{whuqdo pdwul{ bHLbXsvlorq>

h{whuqdo pdwul{ bHLbvlpxo>

hl1vuf

surf +4, @ LqihuhqfhbLqgluhfwh+px/vljpd/k/V/vlpxo/vhhg/vy/wkhwd/Xsvlorq,>

orfdo vlpxo=surf/px=surf/vljpd=surf>

orfdo wkhwdbHL/iplq/jug/uhwfrgh>

bHLbwkhwd @ wkhwd>

bHLbXsvlorq @ Xsvlorq>

bHLbV @ V>

bHLbvlpxo @ )vlpxo>

bHLbvhhg @ vhhg>

bHLbk @ k>

bHLbpx @ )px>

bHLbvljpd @ )vljpd>

~wkhwdbHL/iplq/jug/uhwfrgh� @ rswpxp+)bHLbixqfwlrq/vy,>

uhws+wkhwdbHL,>

hqgs>

surf bHLbPO+wkhwd,>

orfdo k/{w/Qrev/px/vljpd/hw/yw/orjo>

k @ bHLbk>

{w @ bHLbgdwd>

Qrev @ urzv+{w,>

px @ bHLbpx>

vljpd @ bHLbvljpd>

orfdo px=surf/vljpd=surf>

hw @ {w^5=Qrev` 0 {w^4=Qrev04` 0 px+wkhwd/{w^4=Qrev04`,-k>

yw @ vljpd+wkhwd/{w^4=Qrev04`,a5-k>

orjo @ 0318-oq+5-sl, 0 318-oq+yw, 0 318-hwa52yw>

uhws+0vxpf+orjo,,>

hqgs>

surf bHLbixqfwlrq+wkhwdbHL,>

orfdo wkhwd/Xsvlorq/vhhg/V/vlpxo>

orfdo |v/l/wkhwdbv/iplq/jug/uhwfrgh/frhii/ghy>

wkhwd @ bHLbwkhwd>

Xsvlorq @ bHLbXsvlorq>

vhhg @ bHLbvhhg>

uqgvhhg vhhg>
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V @ bHLbV>

vlpxo @ bHLbvlpxo>

orfdo vlpxo=surf>

2- Hwdsh 5 gh o*dojrulwkph -2

|v @ ~�>

l @ 4>

gr xqwlo l A V>

|v @ |v�vlpxo+wkhwdbHL,>

l @ l . 4>

hqgr>

2- Hwdsh 6 gh o*dojrulwkph -2

bbrxwsxw @ 3>

frhii @ ~�>

l @ 4>

gr xqwlo l A V>

bHLbgdwd @ |v^1/l`>

~wkhwdbv/iplq/jug/uhwfrgh� @ rswpxp+)bHLbPO/wkhwd,>

frhii @ frhii�wkhwdbv*>

l @ l . 4>

hqgr>

bbrxwsxw @ 5>

ghy @ wkhwd 0 phdqf+frhii,>

uhws+ghy*Xsvlorq-ghy,>

hqgs>

Frqvlg�hurqv xq h{hpsoh g*xwlolvdwlrq gh od surf�hgxuh Lqihuhqfh Lqgluhfwh1 Gdqv oh surjudpph vxlydqw/ qrxv
hvwlprqv ohv sdudp�hwuhv g*xq surfhvvxv g*Ruqvwhlq0Xkohqehfn1 Ohv grqq�hhv vrqw revhuy�hhv dyhf k @ 41

qhz>

oleudu| wvp/ilqdqfh/rswpxp>

WVPvhw>

uqgvhhg 456>

2- Vlpxodwlrq g*xq surfhvvxv -2

{3 @ 314> d @ 31;> e @ 314> vljpd @ 3139>

k @ 314>

Qrev @ 43333>

n4 @ h{s+0d-k,> n5 @ +40h{s+05-d-k,,2+5-d,>

gdwd @ uhfvhudu+e-+40n4, . +vljpd-vtuw+n5,,-uqgq+Qrev/4,/{3/n4,>

2- Revhuydwlrqv glvfuhwhv dyhf k @ 4 -2

gdwd @ gdwd^vhtd+4/43/4333,`>

k @ 4>

2- Hvwlpdwlrq Qdlyh -2

Qrev @ 4333>

478



surf po+wkhwd,>

orfdo d/e/vljpd/hw/yw/orjo>

d @ wkhwd^4`> e @ wkhwd^5`> vljpd @ wkhwd^6`>

hw @ gdwd^5=Qrev` 0 gdwd^4=Qrev04` 0 d-+e0gdwd^4=Qrev04`,-k>

yw @ +vljpda5,-k>

orjo @ 0318-oq+5-sl, 0 318-oq+yw, 0 318-hwa512yw>

uhws+orjo,>

hqgs>

~wkhwdbPO/vwghuu/Pfry/Orjo� @ WGbpo+)po/318�318�318,>

2- Hvwlpdwlrq Lqgluhfwh -2

surf RXbpx+wkhwd/{,>

orfdo d/e>

d @ wkhwd^4`>

e @ wkhwd^5`>

uhws+d-+e0{,,>

hqgs>

surf RXbvljpd+wkhwd/{,>

orfdo vljpd>

vljpd @ wkhwd^6`>

uhws+vljpd,>

hqgs>

surf +4, @ uqg+wkhwd,>

orfdo {3/d/e/vljpd/Qrev/k/n4/n5/{>

{3 @ gdwd^4`>

d @ wkhwd^4`>

e @ wkhwd^5`>

vljpd @ wkhwd^6`>

Qrev @ 43333>

k @ 314>

n4 @ h{s+0d-k,> n5 @ +40h{s+05-d-k,,2+5-d,>

{ @ uhfvhudu+e-+40n4, . +vljpd-vtuw+n5,,-uqgq+Qrev/4,/{3/n4,>

{ @ {^vhtd+4/43/4333,`>

uhws+{,>

hqgs>

vy @ 31;�314�3139>

wkhwdbHL @

LqihuhqfhbLqgluhfwh+)RXbpx/)RXbvljpd/4/6/)uqg/456/vy/wkhwdbPO/h|h+6,,>

rxwsxw iloh @ hgv71rxw uhvhw>

bwvpbsduqp @ %d%�%e%�%vljpd%>

sulqw> sulqw>

sulqw % Yudlhv ydohxuv Hvw1 Qdlyh Lqihuhqfh Lqgluhfwh%>
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sulqw>

fdoo sulqwipw+bwvpbsduqp�vy�wkhwdbPO�wkhwdbHL/3�4�4�4,>

rxwsxw rii>

Yudlhv ydohxuv Hvw1 Qdlyh Lqihuhqfh Lqgluhfwh

d 31; 31874<53;5 31:8865<7;

e 314 31433448<7 3143366:4;

vljpd 3139 313743<576; 3138<6;4;64

O*lqi�huhqfh lqgluhfwh/ gdqv vd yhuvlrq ruljlqdoh/ hvw fhshqgdqw gl�floh �d phwwuh hq �xyuh1 Hq h�hw/ frqvlg�hurqv
sdu h{hpsoh o*�htxdwlrq gl��huhqwlhooh vwrfkdvwltxh+

g[w @ d +e�[w, gw. �[
4
8
w gZw

[ +w3, @ {3

Hq xwlolvdqw oh wk�hru�hph gh \dpdgd hw Zdwdqdeh/ rq prqwuh tx*lo h{lvwh xqh vroxwlrq xqltxh1 Pdlv qrxv qh
frqqdlvvrqv sdv od iruph v|peroltxh i gx surfhvvxv gh gl�xvlrq [w @ i +w,1 Gdqv fh fdv/ lo hvw lpsrvvleoh
g*h{�hfxwhu o*�hwdsh 5 gh o*dojrulwkph1 F*hvw srxutxrl qrxv ghyrqv prgl�hu od surf�hgxuh g*hvwlpdwlrq hw frqvlghu xq
prg�hoh P� dssur{lpdqw oh yudl prg�hohP =

41 Vrlw | o*�hfkdqwloorq lvvx gx prg�hoh P1 Rq fdofxoh o*hvwlpdwhxu gx pd{lpxp gh yudlvhpeodqfh �d sduwlu gx
prg�hohPB

a�PO @ dujpd{
W[
w@4

cB +|w> �,

51 Rq vlpxoh V wudmhfwrluhv gx prg�hohP�/ txh qrxv qrwrqv |+v, dyhf v @ 4> = = = > V1

61 Srxu fkdtxh wudmhfwrluh vlpxo�hh/ qrxv fdofxorqv

a�
+v,
PO @ dujpd{

W[
w@4

cB
�
|
+v,
w > �

�

71 O*hvwlpdwhxu lqgluhfw hvw g�h�ql sdu

a�HL @dujplq
�5�

%
a�PO � 4

V

V[
v@4

a�
+v,
PO

&A



%
a�PO � 4

V

V[
v@4

a�
+v,
PO

&

r�x 
 hvw xqh pdwulfh s1g1v11

Lo q*hvw sdv q�hfhvvdluh gh prgl�hu od surf�hgxuh Lqihuhqfh Lqgluhfwh srxu lpso�hphqwhu fhw dojrulwkph1 Lo vx�w
vhxohphqw gh g�h�qlu gl��huhpphqw od surf�hgxuh gh vlpxodwlrq/ txl fruuhvsrqg pdlqwhqdqw dx prg�hohP�1

b Bit|�L? _i }hLttit M@tit _i _L??iit

b�� w@ UL?t|h�U|�L? _<�?i M@ti _i _L??�iit B�N55 
@ T@h|�h _<�? �U��ih �5�WW G
*<i i4T*i _i *@ M@ti O6#6b� _<�*ti? : �ttLU�@|it

KIGI<6 gh od vrfl�hw�h vxlvvh Rovhq ) Dvvrfldwhv hvw xqh edvh gh grqq�hhv hq whpsv frqwlqx vxu ohv frxuv gh fkdqjh1
Oh �fklhu DVFLL ghp)xvg1gdw frqwlhqw o*�hyroxwlrq gx frxuv gh fkdqjh GHP2XVG srxu od s�hulrgh doodqw gx 4hu

rfwreuh 4<<5 dx 63 vhswhpeuh 4<<61 Fh �fklhu hvw fhshqgdqw wu�hv gl�floh �d h{sorlwhu/ sxlvtx*lo frqwlhqw soxv gh 4
633 333 revhuydwlrqv hw uhsu�hvhqwh 9:16 Pr g*lqirupdwlrq1 Oh �fklhu ghp)xvg1gdw vh su�hvhqwh gh od id�frq vxlydqwh =

>+------------------ S U R S U L H W D U \ I L O H ----------------------,

>+- Wklv iloh lv sduw ri wkh Rovhq ) Dvvrfldwhv gdwd glvwulexwlrq= KIGI<6 -,

>+- Wkh hqwluh gdwd glvwulexwlrq dv zhoo dv wklv iloh duh wkh surshuw| ri -,

>+- Rovhq ) Dvvrfldwhv dqg duh sursulhwdu| dqg frqilghqwldo1 Lw lv qrw -,

>+- shuplwwhg wr glvforvh/ frs| ru glvwulexwh wklv iloh/ qhlwkhu zkroo| -,
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>+- qru lq sduw/ h{fhsw e| zulwwhq shuplvvlrq ri Rovhq ) Dvvrfldwhv1 -,

>+- Rovhq ) Dvvrfldwhv vkdoo qrw eh oldeoh iru dq| orvv ru gdpdjh -,

>+- zkdwvrhyhu fdxvhg dulvlqj gluhfwo| ru lqgluhfwo| lq frqqhfwlrq zlwk -,

>+- wkh xvh ri wkh gdwd vhw1 -,

>+-------------------------------------------------------------------------,

>

> Rovhq ) Dvvrfldwhv

> Uhvhdufk Lqvwlwxwh iru Dssolhg Hfrqrplfv1

> Vhhihogvwudvvh 566/ FK0;33; ]xulfk/ Vzlw}huodqg1

> H0pdlo= kigiCrovhq1fk

> Whohskrqh= 740406;907;07;

>

> Wlfn h{wudfwlrq iru GHPaXVG

> 000000000000000000000000000

>

> Ilowhulqj= R)D vwdqgdug ilowhu iru klvwrulfdo whvwv

>

> gdwh wlph sulfh frxqwu| ilowhu

> flw| Jrrg +4, ru Edg +3,

>FF\\0PP0GG +JPW, elg dvn edqn

4<<5043034 33=33=47 417449 417454 6<5 34 338; 4

4<<5043034 33=33=87 41743; 41744; 369 35 3463 4

111

JDXVV srvv�hgh gh qrxyhoohv frppdqghv srxu od jhvwlrq ghv �fklhuv L2R = forvh/ forvhdoo/ hri/ ifkhfnhuu/
ifohduhuu/ iioxvk/ ijhwv/ ijhwvd/ ijhwvdw/ ijhwvw/ irshq/ isxwv/ isxwvw/ ivhhn/ ivwuhuuru/ iwhoo1 Fhv
qrxyhoohv frppdqghv shuphwwhqw qrwdpphqw gh pdqlsxohu gh jurv �fklhuv DVFLL1 Oh surjudpph vxlydqw frqvwuxlw
�d sduwlu gx �fklhu ghp)xvg1gdw xq �fklhu DVFLL ghp)xvg1dvf frqwhqdqw ohv lqirupdwlrqv vxlydqwhv

Dqqhh Prlv Mrxu Khxuh +hq vhfrqghv, frxuv ELG

Fkdtxh oljqh g*revhuydwlrq gx �fklhu ghp)xvg1gdw hvw wudlw�hh frpph xqh fkda�qh gh fdudfw�huh1 Qrxv pdqlsxorqv
hqvxlwh fhwwh fkda�qh gh fdudfw�huh d�q g*h{wudluh hw2rx frqvwuxluh ohv lqirupdwlrqv txl qrxv lqw�huhvvhqw1 Qrxv srxyrqv
hqvxlwh fu�hhu od qrxyhooh edvh gh grqq�hhv +fdoo isxwvw+ilfklhu5/vwu,>,1

qhz>

ilfklhu4 @ irshq+%ghp)xvg1gdw%/%u%,>

ilfklhu5 @ irshq+%ghp)xvg1dvf%/%z%,>

l @ 4>

gr xqwlo l A 83>

vwu @ ijhwv+ilfklhu4/433,>

l @ l . 4>

hqgr>

eodqf @ % %>

l @ 4>

gr xqwlo hri+ilfklhu4,>

vwu @ ijhwv+ilfklhu4/93,>

~gdwhb/vwu� @ wrnhq+vwu,>

~khxuh/vwu� @ wrnhq+vwu,>

~elg/vwu� @ wrnhq+vwu,>

~dvn/vwu� @ wrnhq+vwu,>

~sd|v/vwu� @ wrnhq+vwu,>

~ylooh/vwu� @ wrnhq+vwu,>

~edqtxh/vwu� @ wrnhq+vwu,>

~ilowuh/vwu� @ wrnhq+vwu,>
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dqqhh @ vwuvhfw+gdwhb/4/7,>

prlv @ vwuvhfw+gdwhb/9/5,>

mrxu @ vwuvhfw+gdwhb/</5,>

khxuhv @ vwuvhfw+khxuh/4/5,>

plqxwhv @ vwuvhfw+khxuh/7/5,>

vhfrqghv @ vwuvhfw+khxuh/:/5,>

whpsv @ 6933-vwri+khxuhv, . 93-vwri+plqxwhv, . vwri+vhfrqghv,>

whpsv @ iwrv+whpsv/%(-1-oi%/9/3,>

vwu @ dqqhh '. eodqf '. prlv '. eodqf '. mrxu '. eodqf '. whpsv>

vwu @ vwu '. eodqf '. elg>

fdoo isxwvw+ilfklhu5/vwu,>

hqgr>

forvhdoo>

Oh �fklhu ghp)xvg1dvf vh su�hvhqwh gh od id�frq vxlydqwh =

4<<5 43 34 633 417446

4<<5 43 34 647 417436

4<<5 43 34 659 417443

4<<5 43 34 673 417443

4<<5 43 34 67; 417438

111

Qrxv srxyrqv dxvvl xwlolvhu ohv qrxyhoohv frppdqghv gh jhvwlrq ghv �fklhuv L2R srxu fu�hhu xqh edvh gh grqq�hhv
JDXVV1 O*dydqwdjh gh pdqlsxohu xqh edvh gh grqq�hhv dx irupdwJDXVV hvw od srvvlelolw�h gh ohfwxuh vhohfwlyh ghv
revhuydwlrqv hw ghv yduldeohv1 Qrxv srxyrqv sdu h{hpsoh v�hohfwlrqqhu ohv frxuv gx Oxqgl/ frqvwuxluh ohv uhqghphqwv
krudluhv/ plqxwhv/ 63 vhfrqghv rx 48 vhfrqghv/ qh frqvlg�huhu txh ohv frxuv frw�hv hqwuh 44 khxuhv hw 46 khxuhv srxu
oh prlv gh mdqylhu 4<<6/ hwf1

qhz>

ilfklhu4 @ irshq+%ghp)xvg1gdw%/%u%,>

ohw yqdph @ mrxu khxuh elg dvn ilowuh>

fuhdwh ilfklhu5 @ iruh{ zlwk ayqdph/8/7>

l @ 4>

gr xqwlo l A 83>

vwu @ ijhwv+ilfklhu4/433,>

l @ l . 4>

hqgr>

gdwhbghbuhihuhqfh @ 4<<5�34�34>

l @ 4>

gr xqwlo hri+ilfklhu4,>

vwu @ ijhwv+ilfklhu4/93,>

~gdwhb/vwu� @ wrnhq+vwu,>

~khxuh/vwu� @ wrnhq+vwu,>

~elg/vwu� @ wrnhq+vwu,>

~dvn/vwu� @ wrnhq+vwu,>

~sd|v/vwu� @ wrnhq+vwu,>

~ylooh/vwu� @ wrnhq+vwu,>

~edqtxh/vwu� @ wrnhq+vwu,>
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~ilowuh/vwu� @ wrnhq+vwu,>

dqqhh @ vwuvhfw+gdwhb/4/7,>

prlv @ vwuvhfw+gdwhb/9/5,>

mrxu @ vwuvhfw+gdwhb/</5,>

khxuhv @ vwuvhfw+khxuh/4/5,>

plqxwhv @ vwuvhfw+khxuh/7/5,>

vhfrqghv @ vwuvhfw+khxuh/:/5,>

mrxu @ hwgd|v+gdwhbghbuhihuhqfh/vwri+dqqhh,�vwri+prlv,�vwri+mrxu,,>

khxuh @ 6933-vwri+khxuhv, . 93-vwri+plqxwhv, . vwri+vhfrqghv,>

elg @ vwri+elg,>

dvn @ vwri+dvn,>

ilowuh @ vwri+ilowuh,>

{ @ mrxu�khxuh�elg�dvn�ilowuh>

fdoo zulwhu+ilfklhu5/{,>

hqgr>

forvhdoo>

Lo idxw 43 plqxwhv srxu frqvwuxluh od edvh gh grqq�hhv JDXVV su�hf�hghqwh dyhf xq Shqwlxp 4331 Od ohfwxuh
gh od edvh gh grqq�hhv hvw hqvxlwh wu�hv udslgh +hqylurq 4 plqxwh srxu od edvh su�hf�hghqwh/ txl frqwlhqw 4 633 333
revhuydwlrqv,1

b�2 w@ }it|�L? _<�?i M@ti _i _L??�iit G *<i i4T*i _i *@ M@ti O�# _i *@ 5LU��i|�i _i
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