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Wdeoh ghv pdwlëuhv

4 Xqh frxuwh lqwurgxfwlrq ã JDXVV 4
414 Txhotxhv h{hpsohv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4

41414 JDXVV hvw xq odqjdjh pdwulflho yhfwrulvì 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4
41415 JDXVV srvvëgh gh qrpeuhxvhv irqfwlrqv pdwkìpdwltxhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5
41416 Ohv yduldeohv joredohv vrqw gìfoduìhv sdu gìidxw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9
41417 Od jhvwlrq ghv �fklhuv vrxufhv hvw odujhphqw idflolwìh sdu o*xwlolvdwlrq gh eleolrwkëtxhv gh

surfìgxuhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :
41418 JDXVV lqwëjuh xqh eleolrwkëtxh judskltxh wuëv ulfkh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <

4141814 Ohv judskltxhv 5G 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <
4141815 Ohv judskltxhv 6G 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <
4141816 Oh prgh ihqíwuh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <

415 Suìvhqwdwlrq ghv prgxohv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:
416 Oh prwhxu gh fdofxo JDXVV HQJLQH 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;
417 O*xwlolvdwlrq ghv GOOv gdqv JDXVV 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 63

41714 Xq suhplhu h{hpsoh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 63
41715 O*xwlolvdwlrq ghv yduldeohv vwdwltxhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 66
41716 Xq h{hpsoh soxv derxwl = Pxowlyduldwh Dgdsdwdwlyh Uhjuhvvlrq Vsolqh 1 1 1 1 1 1 1 1 1 1 1 1 68

418 Ohv uhvvrxufhv vxu Lqwhuqhw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7;

5 Od eleolrwkëtxh JUR gx Jurxsh gh Uhfkhufkh Rsìudwlrqqhooh 84
514 Jhvwlrq ghv edvhv gh grqqìhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 84

51414 Irupdw hw wudlwhphqw ghv edvhv gh grqqìhv vrxv JDXVV 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 84
51415 Ohv surfìgxuhv gh wudlwhphqw ghv edvhv gh grqqìhv dyhf od oleudlulh JUR 1 1 1 1 1 1 1 1 1 1 85
51416 H{hpsohv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 86

5141614 Ohv surfìgxuhv gh pdqlsxodwlrq ghv edvhv gh grqqìhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 86
5141615 Pd{lpxp gh yudlvhpeodqfh = uhjPO 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 87

515 Ohv remhwv judskltxhv jZl}dug gh od oleudlulh JUR 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 89
51514 Prwlydwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 89
51515 H{hpsoh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 93



4 XQH FRXUWH LQWURGXFWLRQ Ã JDXVV

4 Xqh frxuwh lqwurgxfwlrq ã JDXVV

Oh ohfwhxu shxw wìoìfkdujhu ohv yhuvlrqv SGI ghv suìfìghqwv vìplqdluhv srxu dyrlu xqh yxh soxv frpsoëwh gx
orjlflho JDXVV ã o*dguhvvh vxlydqwh =

kwws =22zzz1flw|1df1xn2fxev2ihuf2wklhuu|2jdxvv1kwpo

6 vìplqdluhv vrqw glvsrqleohv

kwws = 22zzz1flw|1df1xn2fxev2ihuf2wklhuu|2�qsgi1}ls

kwws = 22zzz1flw|1df1xn2fxev2ihuf2wklhuu|2frqi5sgi1}ls

kwws = 22zzz1flw|1df1xn2fxev2ihuf2wklhuu|2frqi6sgi1}ls

JDXVV hvw xq odqjdjh gh surjudppdwlrq pdwulflho grwì g*xqh lqwhuidfh xwlolvdwhxu1 Vhv srlqwv iruwv vrqw ohv
vxlydqwv =

� Lo v*djlw g*xq odqjdjh pdwulflho yhfwrulvì >

� Lo srvvëgh gh qrpeuhxvhv irqfwlrqv pdwkìpdwltxhv >

� Ohv yduldeohv joredohv vrqw gìfoduìhv sdu gìidxw >

� Od jhvwlrq ghv �fklhuv vrxufhv hvw odujhphqw idflolwìh sdu o*xwlolvdwlrq gh eleolrwkëtxhv gh surfìgxuhv >

� Lo lqwëjuh xqh eleolrwkëtxh judskltxh wuëv ulfkh >

� Lo h{lvwh gh qrpeuhx{ prgxohv dssolfdwliv hq Hfrqrpìwulh/ Ilqdqfh/ Vwdwlvwltxhv hw Pdwkìpdwltxhv Ds0
soltxìhv1

414 Txhotxhv h{hpsohv

41414 JDXVV hvw xq odqjdjh pdwulflho yhfwrulvì

Gdqv o*h{hpsoh txl vxlw/ qrxv vlpxorqv ghv yduldeohv doìdwrluhv gh Vwxghqw hw looxvwurqv oh wkìruëph gh olplwh
fhqwudoh1 Qrwhu tx*dxfxqh erxfoh q*d ìwì xwlolvìh1

2-
-- Vlpxodwlrq gh yduldeohv doìdwrluhv Vwxghqw
-- Looxvwudwlrq gx wkìruëph Fhqwudo Olplwh
--
-2

qhz>

Qv @ 4333> 2- Qrpeuh gh vlpxodwlrqv -2
gi @ 43> 2- Ghjuìv gh olehuwì -2

x @ uqgq+gi/Qv,> 2- Vlpxodwlrqv gh yduldeohv doìdwrluhv jdxvvlhqqhv -2
{ @ xa5> 2- Vlpxodwlrqv gh yduldeohv doìdwrluhv Fkl5 ã 4 ghjuì gh olehuwì -2
| @ vxpf+{,> 2- Vlpxodwlrqv gh yduldeohv doìdwrluhv Fkl5 ã gi ghjuìv gh olehuwì -2

w @ uqgq+Qv/4, 12 | > 2- qrpeuhv doìdwrluhv gh vwxghqw -2

p @ fxpvxpf+w, 12 vhtd+4/4/Qv,>

sulqw p^4 43 58 83 433 4333`>

314595697:
03139973;7:5
031367<;35;;
03135;;4733:
03134:;33998
31338<964439
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4 XQH FRXUWH LQWURGXFWLRQ Ã JDXVV

41415 JDXVV srvvëgh gh qrpeuhxvhv irqfwlrqv pdwkìpdwltxhv

Od yhuvlrq dfwxhooh gh JDXVV frpsuhqg soxv gh 633 irqfwlrqv pdwkìpdwltxhv sdupl ohv ;33
frppdqghv hw rsìudwhxuv gh edvh $ Ohv wdeohdx{ vxlydqwv suìvhqwhqw ohv frppdqghv ruglqdluhv +h{wudlwv
gh od irupdwlrq FFI0GUL gx prlv g*rfwreuh 4<<:, =

� Ohv rsìudwhxuv pdwulflhov

� Ohv irqfwlrqv pdwkìpdwltxhv

JDXVV gdqv od edqtxh � Sdulv/ 53 dyulo 5333 5



4 XQH FRXUWH LQWURGXFWLRQ Ã JDXVV

� Ohv frppdqghv g*dojëeuh olqìdluh

� Ohv frppdqghv gh pdqlsxodwlrq gh pdwulfhv

� JDXVV srvvëgh dxvvl xq fhuwdlq qrpeuh gh frppdqghv uhodwlyhphqw vsìfldolvìhv/ sdu h{hpsoh ohv wudqviru0
pìhv gh Irxulhu pxowlglphqvlrqqhoohv/ ohv rsìudwhxuv gh pdwulfhv edqghv rx fuhxvhv/ ohv irqfwlrqv gh Ehvvho

JDXVV gdqv od edqtxh � Sdulv/ 53 dyulo 5333 6



4 XQH FRXUWH LQWURGXFWLRQ Ã JDXVV

+suhplhu rx vhfrqg ruguh/ prgl�ìhv rx qrq/ h{srqhqwlhoohv/ hwf1,/ ohv iruphv Khvvhqehuj/ ohv gìfrpsrvlwlrqv
gh Vfkxu/ gh Furxw/ hwf1

2-
-- H{wudlwv gh od eleolrwkëtxh JUR
-- gx Jurxsh gh Uhfkhufkh Rsìudwlrqqhooh
--
-2

qhz>

ohw Pfry^6/6` @ 413 31< 318
31< 513 413
318 413 318>

vljpd @ vtuw+gldj+Pfry,,> 2- == H{wudlw od gldjrqdoh gh od pdwulfh gh fryduldqfh
== Frqvwuxfwlrq gx yhfwhxu ghv ìfduw0w|shv -2

Pfru @ Pfry 12 vljpd 12 vljpd*> 2- Pdwulfh gh fruuìodwlrq qrq SGV $ -2

D @ Pfry>

Q @ urzv+D,>
~W/T� @ vfkwrf+vfkxu+D,,> 2- == Gìfrpsrvlwlrq uìhooh gh Vfkxu

== Iruph frpsoh{h gh Vfkxu -2

E @ T - gldjuy+}hurv+Q/Q,/vtuw+gldj+W,,, - T*> 2- == Frqvwuxfwlrq gh od pdwulfh udflqh fduuì
== gh od pdwulfh gh fryduldqfh ã sduwlu
== gh od iruph Vfkxu -2

Pfry5 @ uhdo+E,-uhdo+E,> 2- Pdwulfh gh svhxgr0fryduldqfhv -2

vljpd5 @ vtuw+gldj+Pfry5,,>
Pfru5 @ Pfry5 12 vljpd5 12 vljpd5*> 2- Pdwulfh gh fruuìodwlrq SGV $ -2

sulqw Pfru>

sulqw Pfru5>

413333333 319696<943 31:3:439:;
319696<943 413333333 413333333
31:3:439:; 413333333 413333333

413333333 319696:54; 31:37::786
319696:54; 413333333 31<<8:7494
31:37::786 31<<8:7494 413333333

O*h{hpsoh vxlydqw hvw h{wudlw gx pdqxho gh od eleolrwkëtxh JUR1 Oh surjudpph frqvlvwh ã hvwlphu xq prgëoh
flufxodluh sdu pd{lpxp gh yudlvhpeodqfh1 Ohv grqqìhv hqgrjëqhv vrqw vlpxoìhv d�q txh od wudqvirupdwlrq duf0
wdqjhqwh gx prgëoh olqìdluh fruuhvsrqgh ã od pr|hqqh g*xqh yduldeoh doìdwrluh gh Yrq Plvhv1

2-
-- Q1L1 Ilvkhu ^4<<6`/ Vwdwlvwlfdo Dqdo|vlv ri Flufxodu Gdwd
-- Fdpeulgjh Xqlyhuvlw| Suhvv/ Qhz \run
--
-2

JDXVV gdqv od edqtxh � Sdulv/ 53 dyulo 5333 7



4 XQH FRXUWH LQWURGXFWLRQ Ã JDXVV

qhz>
oleudu| jur/rswpxp>
Olejur>

fov>

uqgvhhg 6786789:>

qrev @ 833>
qxpLqg @ 5>
px @ 3>
f @ 3>
ndssd @ 4>

e @ 18 - rqhv+qxpLqg/4,>
{ @ uqgx+qrev/qxpLqg,>
| @ uqgyp+qrev/4/px . J+f.{-e,/ndssd,>

surf J+x,>
uhws+5-dwdq+x,,>

hqgs>

surf po+wkhwd,>
orfdo ndssd/px/f/e>
orfdo x/orjo>

ndssd @ wkhwd^4`>
px @ wkhwd^5`>
f @ wkhwd^6`>
e @ wkhwd^7=urzv+wkhwd,`>

x @ | 0 px 0 J+f . {-e,>

orjo @ 0oq+pehvvhohl3+ndssd,, . ndssd - +frv+x, 0 4,>

uhws+orjo,>
hqgs>

2-
-- Uhsdudpìwulvdwlrq
--
-- ndssd A 3
-2

surf po5+wkhwd,>
orfdo ndssd/px/f/e>

ndssd @ h{s+wkhwd^4`,>
px @ wkhwd^5`>
f @ wkhwd^6`>
e @ wkhwd^7=urzv+wkhwd,`>

uhws+po+ndssd�px�f�e,,>
hqgs>

JDXVV gdqv od edqtxh � Sdulv/ 53 dyulo 5333 8



4 XQH FRXUWH LQWURGXFWLRQ Ã JDXVV

vy @ 8-rqhv+QxpLqg.6/4,>
buhjbSulqwLwhuv @ 3> 2- Qh sdv diilfkhu ohv lwìudwlrqv gh o*rswlplvdwlrq -2
buhjbPfry @ 3> 2- Qh sdv fdofxohu od pdwulfh gh fryduldqfh -2
bbrxwsxw @ 3> 2- Qh sdv diilfkhu ohv uìvxowdwv -2
~wkhwd/vwghuu/Pfry/Orjo� @ uhjPO+3/3/)po5/vy/3/3,>

ndssd @ h{s+wkhwd^4`,> px @ wkhwd^5`> f @ wkhwd^6`> e @ wkhwd^7=urzv+wkhwd,`> vy @ ndssd�px�f�e>

rxwsxw iloh @ po41rxw uhvhw>

buhjbPfry @ 4> 2- Pdwulfh gh fryduldqfh gh w|sh L -2
buhjbQrLwhu @ 4> 2- Sdv g*rswlplvdwlrq sxlvtxh o*rswlpxp hvw frqqx -2
bbrxwsxw @ 4>
ohw bSduQdphv @ %ndssd% %px% %f%>
bSduQdphv @ bSduQdphv � +3 '. %e% '. iwrfy+vhtd+4/4/QxpLqg,/4/3,,>
bbwlwoh @ %D flufxodu uhjuhvvlrq prgho%>

~wkhwd/vwghuu/Pfry/Orjo� @ uhjPO+3/3/)po/vy/3/3,>

rxwsxw rii>

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
D flufxodu uhjuhvvlrq prgho

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
uhjPO 0 Pd{lpxp Olnholkrrg 723825333 4=4< sp

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

Wrwdo revhuydwlrqv= 833
Plvvlqj revhuydwlrqv= 3
Xvdeoh revhuydwlrqv= 833
Ydolg fdvhv= 833

Qxpehu ri sdudphwhuv= 8
Qxpehu ri xquhvwulfwhg sdudphwhuv= 8
Ghjuhhv ri iuhhgrp= 7<8

Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 43<1:65<3
Phdq orj0olnholkrrg= 3154<7:

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh
00000000000000000000000000000000000000000000000000000000000000000000000000
ndssd 4135858: 313:8:67 46186:8;5 31333333
px 818;3:97 31887597 43139;:;< 31333333
f 314::<9; 315544;; 31;378<; 3175476;
e4 3177853; 315:8784 419495;9 314399:3
e5 41:75987 413:8469 41953;9< 314389;6

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

41416 Ohv yduldeohv joredohv vrqw gìfoduìhv sdu gìidxw

Gdqv JDXVV/ lo q*hvw sdv qìfhvvdluh gh gìfoduhu ohv yduldeohv dlqvl txh o*doorfdwlrq pìprluh1

qhz>

{ @ vhtd+4/4/433,> 2- Sdv g*doorfdwlrq pìprluh srxu od yduldeoh [ -2
{ @ {�{>

JDXVV gdqv od edqtxh � Sdulv/ 53 dyulo 5333 9



4 XQH FRXUWH LQWURGXFWLRQ Ã JDXVV

| @ {^1/4` . {^1/5`>

fohdu {>

| @ |�|> 2- Uì0hdoorfdwlrq pìprluh dxwrpdwltxh -2

| @ | . vhtd+3/4/8,*>

41417 Od jhvwlrq ghv �fklhuv vrxufhv hvw odujhphqw idflolwìh sdu o*xwlolvdwlrq gh eleolrwkëtxhv gh
surfìgxuhv

Od surfìgxuh vxlydqwh hvw h{wudlwh gh od eleolrwkëtxh JUR1 Hooh shuphw g*dqdo|vhu ohv gìshqghqfhv olqìdluhv
gdqv ohv sureoëphv gh uìjuhvvlrq olqìdluh/ g*dqdo|vh gh yduldqfh rx hqfruh gh pd{lpxp gh yudlvhpeodqfh1

� Xqh surfìgxuh hvw xq frusv gh surjudpph lqgìshqgdqw1

� Xqh eleolrwkëtxh hvw xqh froohfwlrq gh surfìgxuhv +hw dxvvl gh yduldeohv h{whuqhv,1

� Srxu xwlolvhu ohv surfìgxuhv g*xqh eleolrwkëtxh/ lo vx!w gh gìfoduhu fhooh0fl hq wíwh gx sur0
judpph1

surf +7, @ OlqhduGhs+p/wro,>
orfdo uu/hh/qluu/qmuu/ghsfro/lqghsfro/[l/wrov>
orfdo fro/urz/rpdw/pdvn/ipw/Q>

li wro ?@ 3>
wro @ 4h046>

hqgli>

~uu/hh� @ tuh+p,>

wrov @ dev+gldj+uu,12vtuw+gldj+p^hh/hh`,,,>
qluu @ vxpf+wrov 1A wro ,>
qmuu @ urzv+uu, 0 qluu>

li qmuu A 3 dqg qluu A 3>

lqghsfro @ hh^4=qluu`>
ghsfro @ hh^urzv+hh,0qmuu.4=urzv+hh,`>
[l @ xwulvro+uu^4=qluu/qluu.4=urzv+uu,`/uu^4=qluu/4=qluu`,*>
wrov @ wrov^urzv+hh,0qmuu.4=urzv+hh,`>

li bbrxwsxw>

fdoo khdghu+%OlqhduGhs 0 Olqhdu Ghshqghqflhv Dqdo|vlv%/%%/3,>
sulqw>

li + bSduQdphv 2@ 3 , dqg + urzv+bSduQdphv, @@ urzv+uu,,>
fro @ bSduqdphv^ghsfro`>
urz @ bSduqdphv^lqghsfro`>

hovh>
fro @ 3 '. %&% '. iwrfy+ghsfro/4/3,>
urz @ 3 '. %&% '. iwrfy+lqghsfro/4/3,>

hqgli>
rpdw @ grwiqh+[l*/3, 1- [l*>

Q @ urzv+fro,>
pdvn @ }hurv+4/Q.4,>
ipw @ %0-1-v%�;�;�++}hurv+Q/4,'.+%-1-v%,,�+}hurv+Q/4,.+49�<,,,>
fdoo sulqwip+%%�fro*/pdvn/ipw,>

JDXVV gdqv od edqtxh � Sdulv/ 53 dyulo 5333 :



4 XQH FRXUWH LQWURGXFWLRQ Ã JDXVV

sulqw>

pdvn @ 3�rqhv+4/Q,>
rpdw @ urz � rpdw>
ipw @ %0-1-v%�;�;�++}hurv+Q/4,'.+%-1-oi%,,�+}hurv+Q/4,.+49�7,,,>
fdoo sulqwip+rpdw/pdvn/ipw,>
sulqw %bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb%>
rpdw @ +3'.%wro=%, � wrov*>
ipw @ %0-1-v%�;�;�++}hurv+Q/4,'.+%-1-oH%,,�+}hurv+Q/4,.+49�7,,,>
fdoo sulqwip+rpdw/pdvn/ipw,>
sulqw>

hqgli>

hovh>

ghsfro @ huuru+3,>
lqghsfro @ huuru+3,>
[l @ huuru+3,>

hqgli>

uhws+ghsfro/lqghsfro/[l/wrov,>
hqgs>

O*h{hpsoh vxlydqw whvwh od frolqìdulwì gh yduldeohv h{rjëqhv gdqv xq prgëoh olqìdluh1 Qrxv frqvlgìurqv 8 yduldeohv
dyhf

{7 @ {4 � {5

{8 @ {4 . {5 . {6

qhz>
oleudu| jur>

uqgvhhg 456>

{ @ uqgx+4333/6,>
{ @ { � +{^1/4`0{^1/5`, � +{^1/4`.{^1/5`.{^1/6`,>

ehwd @ 4�5�6�7�8>

| @ {-ehwd . uqgq+4333/4,-3158>

rxwsxw iloh @ jdxvv81rxw uhvhw>

fdoo rov+3/|/{,>

K @ {*{> 2- Pdwulfh khvvlhqqh gx fulwëuh ghv prlqguhv fduuìv -2

~ghsfro/lqghsfro/[l/wrov� @ OlqhduGhs+K/4h08,>

rxwsxw rii>

HUURU= fryduldqfh pdwul{ ri lqghshqghqw yduldeohv lv vlqjxodu1
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
OlqhduGhs 0 Olqhdu Ghshqghqflhv Dqdo|vlv 723825333 5=34 sp

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

JDXVV gdqv od edqtxh � Sdulv/ 53 dyulo 5333 ;



4 XQH FRXUWH LQWURGXFWLRQ Ã JDXVV

&4 &5
&8 318333 318333
&7 318333 0318333
&6 0318333 0318333
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
wro= 916943H0348 518966H0348

Od surfìgxuh OlqhduGhs grqqh 5 gìshqgdqfhv =

{4 @
4

5
{8 .

4

5
{7 � 4

5
{6

{5 @
4

5
{8 � 4

5
{7 � 4

5
{6

Qrxv uhwurxyrqv elhq ohv ghx{ gìshqgdqfhv sxlvtxh qrxv dyrqv =

{4 � {5 @ {7

{4 . {5 @ {8 � {6

41418 JDXVV lqwëjuh xqh eleolrwkëtxh judskltxh wuëv ulfkh

4141814 Ohv judskltxhv 5G @, [\/ EDU/ ER[/ ORJ[/ ORJ\/ ORJORJ/ SRODU/ KLVW/ KLVWI/ KLVWS

4141815 Ohv judskltxhv 6G @, FRQWRXU/ [\]/ VXUIDFH

4141816 Oh prgh ihqíwuh @, EHJZLQG/ ZLQGRZ/ PDNHZLQG/ VHWZLQG/ ORDGZLQG/ JHWZLQG
Ohv v|perohv
@, bSV\P/ bSV\P6G/ bSDUURZ/ bSDUURZ6G/ bSOLQH/ bSJULG/ bSPVJVWU/ bSPVJFWO

Ilj1 4=
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Ilj1 5=

Ilj1 6=
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Ilj1 7=

Ilj1 8=
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Ilj1 9=

Ilj1 :=
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Ilj1 ;=

Ilj1 <=
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Ilj1 43=

Ilj1 44=
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Ilj1 45=

Ilj1 46=
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Ilj1 47=
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415 Suìvhqwdwlrq ghv prgxohv

Oh ohfwhxu wurxyhud ghv lqirupdwlrqv soxv suìflvhv vxu ohv prgxohv dx{ dguhvvhv vxlydqwhv =

kwws = 22zzz1dswhfk1frp

kwws = 22zzz1dswhfk1frp2dssv1kwpo

kwws = 22zzz1dswhfk1frp26sduw|1kwpo

kwws = 22zzz1vflhqwl�fzhe1frp2vriwzduh2dswhfk2jdxvvprh1kwpo

IDQSDF d idlw o*remhw gh suìvhqwdwlrq oruv ghv suìfìghqwv vìplqdluhv =

kwws = 22zzz1flw|1df1xn2fxev2ihuf2wklhuu|2frqi51sgi

kwws = 22zzz1flw|1df1xn2fxev2ihuf2wklhuu|2frqi61sgi

Xqh sdjh ZHE oxl hvw dxvvl frqvdfuìh

kwws = 22zzz1dswhfk1frp2is441kwpo

kwws = 22zzz1dswhfk1frp2idqnh|2idqnh|1kwpo

Urq Vfkrhqehuj d ìfulw 6 duwlfohv vxu ohv prgxohv FR hw FPO =

kwws = 22idfxow|1zdvklqjwrq1hgx2urqv2duwlfohv2zoe1sv

kwws = 22idfxow|1zdvklqjwrq1hgx2urqv2duwlfohv2fpolqi1sv

kwws = 22idfxow|1zdvklqjwrq1hgx2urqv2duwlfohv2fr1sv

Srxu soxv g*lqirupdwlrq vxu LJ[/ yrxv srxyh} frqvxowhu od sdjh

kwws =22zzz1hfrqrwurq1frp2lj{2lj{1kwpo

Eleolrwkëtxh GVWDW

qhz>
oleudu| gvwdw>
gvwdwvhw>

fov>

gdwdvhw @ **iuht**>

bbwlwoh @ **FW41H= Wkuhh zd| wdeoh**>
bgvwdw @ 4>
bgvsdxvh @ 3>
~ w/q � @ furvvwde+gdwdvhw/**DJH SD\ vh{**,>

bbwlwoh @ **IU41H= zlwkrxw zhljkwv**>
~ fdwv/qfdwv/iuhtv � @ iuht+gdwdvhw/4�5�6,>

bbwlwoh @ **WWHVW51H= Whvw ri gliihuhqfh ri phdqv e| glfkrwrpl}lqj yduldeoh**>

gdwdvhw @ **vfljdx**>
yduv @ **flw4 sxe4**>
jusydu @ ~ mre �>
bgvjusqp @ ~ OrbMre/ KlbMre �>
bbplvv @ 4>
bburz @ 433>
bgvfxw @ 5>
~ y/ghvf/pwhvw/ywhvw � @ wwhvw+gdwdvhw/jusydu/yduv,>
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Eleolrwkëtxh TXDQWDO

qhz>
oleudu| txdqwdo>
&lqfoxgh txdqwdo1h{w>
txdqwvhw>

fov>

2-
-- OJWDOG61H= Orjlw dqdo|vlv ri wkh Dogulfk dqg Qhovrq gdwd iru d
-- wulfkrwrprxv ghshqghqw yduldeoh1
-2

bbwlwoh@**OJWDOG61H= Orjlw Dqdo|vlv iru d Wulfkrwrprxv Yduldeoh**>
gvq @ **dogqho**>
btulwhu @ 4>
btuvwdw @ 4>
gy @ 4>
ly @ ~ 5/ 6/ 7 �>
btufdwqp @ ~ JU@D/ JU@E/ JU@F �>
~ yqdp/e/yf/q/sfw/pq/vg/ilw/gi/wro � @ orjlwsuw+orjlw+gvq/gy/ly,,>

2-
-- TUWHVW1H= Whvw ri olqhdu k|srwkhvlv ri orjlw prgho
-2

btufdwqp @ ~ JUG@D/ JUG@E/ JUG@F �>
gvq @ **dogqho**>
gy @ ~ def �>
ly @ ~ jsd/ wxfh/ svl �>
~ yqdp/e/yf/q/sfw/pq/vg/ilw/gi/wro � @ orjlw+gvq/gy/ly,>

whvw4 @ **jsd=5 . wxfh=5 @ 3**>
~ zdog4 � @ twhvw+yqdp/e/ yf/whvw4,>

whvw5 @ **jsd=4 0 518wxfh=4 @ 5/
wxfh=4 . svl=4 @ 3/
6jsd=5 . 5wxfh=4 0 svl=5 @ 5** >

~ zdog5 � @ twhvw+yqdp/e/ yf/whvw5,>

2-
-- RODOGQHO1H= Ruglqdo Orjlw Dqdo|vlv ri wkh Dogulfk dqg Qhovrq Gdwd1
-2

bbwlwoh@**RODOGQHO1H= Ruglqdo Orjlw Dqdo|vlv ri Dogulfk dqg Qhovrq Gdwd**>
bbudqjh @ ~ 3/ 5: �>
bbzhljkw @ ~ dsoxv4 �>
gdwdvhw @ **dogqho**>
ghsydu @ 4>
lqgyduv @ ~ 5/ 6/ 7 �>
btufdwqp @ ~ D/ E/ F �>
btuorjlw @ 4>
fdoo rughuhg+gdwdvhw/ghsydu/lqgyduv,>

Eleolrwkëtxh ORJOLQ

qhz>
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oleudu| orjolq>
&lqfoxgh orjolq1h{w>
oovhw>

fov>

2-
-- ooxvhu1h= Djuhvwl/ sdjh ;:
-2

ordgp dju;:w/dju;:q>
dju;:g @

~ 4 4 3 4 3 04 3/
4 4 3 3 4 3 3/
4 4 3 04 04 4 3/
4 3 4 4 3 3 04/
4 3 4 3 4 3 3/
4 3 4 04 04 3 4/
4 04 04 4 3 4 4/
4 04 04 3 4 3 3/
4 04 04 04 04 04 04 �>

oeo @ ~ S4/ S5/ S6/ S7/ S8/ Wdx4/ Wdx5 �>
bbwlwoh@**ooxvhu1h= Urz Hiihfwv Prgho iurp Djuhvwl/ sdjh ;:1**>
fdoo ooxvhu+dju;:w/dju;:q/3/dju;:g/3/oeo,>

2-
-- oo6zd|1h= Iurp Ilhqehuj/ 5qg Hglwlrq/ sdjh 75
-2

bbwlwoh@**oo6zd|1h= Iurp Ilhqehuj/ 5qg Hglwlrq/ sdjh 751**>
ordgp ilhq5:w/ilhq5:q>
fdoo oo6zd|+ilhq5:w/ilhq5:q/3,>

2-
-- ooklhu41h= Ilhqehuj/ 5qg Hglwlrq/ sdjh 5:1
-2

ordgp ilhq5:w/ilhq5:q>
rxwsxw iloh @ ooklhu41rxw uhvhw>

ohwwhuv+**V G K**,>
qp @ ~ VSHFLHV/ GLDPHWHU/ KHLJKW �>

bbwlwoh@**Vroxwlrq 4= DQRYD0olnh frqvwudlqwv1**>
fij @ ~ VK/ VG �>
fdoo ooklhu+ilhq5:w/ilhq5:q/3/fij/qp,>

bbwlwoh@**Vroxwlrq 5= Uhjuhvvlrq0olnh frqvwudlqwv1**>
fij @ ~ VK/ VG �>
boovxp3 @ 3>
fdoo ooklhu+ilhq5:w/ilhq5:q/3/fij/qp,>

rxwsxw rii>

Eleolrwkëtxh PD[OLN

2-
-- pd{oln:1h 0 D errwvwudsshg Wrelw prgho
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--
-2

qhz>
oleudu| pd{oln/sjudsk>
&lqfoxgh pd{oln1h{w>
&lqfoxgh sjudsk1h{w>
judskvhw>
pd{vhw>

surf osu+{/},>
orfdo w/v/p/x>
v @ {^7`>
li v ?@ 4h07>

uhws+huuru+3,,>
hqgli>
p @ }^1/5=7`-{^4=6/1`>
x @ }^1/4` 12@ 3>
w @ }^1/4`0p>
uhws+x1-+0+w1-w,12+5-v,018-oq+5-v-sl,, . +40x,1-+oq+fgiqf+p2vtuw+v,,,,,>

hqgs>

rxwsxw iloh @ pd{41rxw uhvhw>

bpd{bZlgwk @ 7> 2- wkhvh hvwlpdwhv kdyh idw wdlov -2
bpd{bErrwIqdph @ **errw:**>
bbwlwoh @ **wrelw h{dpsoh**>

{3 @ ~ 4/ 4/ 4/ 4 �>
fdoo GrvZlqRshq+**iw**/huuru+3,,>
~{/i/j/fry/uhw� @ PD[errw+**wrelw**/3/)osu/{3,>
fdoo GrvZlqForvhDoo>

bbwlwoh @ **vwg huuruv iurp errwvwudsshg fryduldqfh pdwul{**>
fdoo pd{suw+{/i/j/fry/uhw,>

bbwlwoh @ **frqilghqfh olplwv iurp errwvwudsshg frhiilflhqwv**>
fo @ PD[EOlplwv+**errw:**,>
fdoo PD[FOSuw+{/i/j/fo/uhw,>

sulqwgrv **_q**>
sulqwgrv **Suhvv dq| nh| iru ghqvlw| sorwv111**>
fdoo zdlw>

fdoo PD[ghqvlw|+**errw:**/3,>

sulqwgrv **_q**>
sulqwgrv **Suhvv dq| nh| iru klvwrjudp dqg vxuidfh sorwv111**>
fdoo zdlw>

fdoo PD[klvw+**errw:**/3,>

rxwsxw rii>

Eleolrwkëtxh PD[OLN

2-
-- pd{oln<1h Olnholkrrg Suriloh dqg Suriloh w wudfhv iru d
-- qrqolqhdu ohdvw vtxduhv sureohp
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--
-- Wkh gdwd iru wklv h{dpsoh kdyh ehhq fuhdwhg xvlqj qoov1vlp1
-2

qhz>
oleudu| pd{oln/sjudsk>
&lqfoxgh pd{oln1h{w>
&lqfoxgh sjudsk1h{w>
pd{vhw>

C 00 surfhgxuh wr frpsxwh orj0olnholkrrg 00 C

surf oqon+e/},>
orfdo ghy/v5>
ghy @ }^1/4` 0 +e^4` - h{s+0e^5`-}^1/5`,,>
v5 @ ghy*ghy2urzv+ghy,>
uhws+0318-+ghy1-ghy2v5 . oq+5-sl-v5,,,>

hqgs>

surf jugon+e/},>
orfdo g/v5/ghy/u>
g @ h{s+0e^5`-}^1/5`,>
ghy @ }^1/4` 0 e^4`-g>
v5 @ ghy*ghy2urzv+ghy,>
u @ ghy1-g2v5>
uhws+u�+0e^4`-}^1/5`1-u,,>

hqgs>

surf kvon+e/},>
orfdo g/v5/ghy/u/ kvv>
g @ h{s+0e^5`-}^1/5`,>
ghy @ }^1/4` 0 e^4`-g>
v5 @ ghy*ghy2urzv+ghy,>
u @ 0}^1/5`1-g1-+e^4`1-g . ghy,>
kvv @ 0g1-g2v5�u�e^4`1-}^1/5`1-u>
uhws+{sqg+vxpf+kvv,,,>

hqgs>

vwduwy @ ~ 5/ 4 �>
rxwsxw iloh @ pd{oln<1rxw uhvhw>

bpd{bJudgSurf @ )jugon>
bpd{bKhvvSurf @ )kvon>

fdoo pd{suriloh+**qoov**/3/)oqon/vwduwy,>

rxwsxw rii>

Eleolrwkëtxh WVP

qhz>
oleudu| wvp/rswpxp/sjudsk>
WVPvhw>

ordg uhlqvho^433/5` @ uhlqvho1dvf>

lqyhvw @ uhlqvho^1/4`>
lqyhqw @ uhlqvho^1/5`>
gl @ lqyhvw 0 odj4+lqyhvw,>
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| @ gl�lqyhqw>

~odpegd/L|� @ SGJP5+|,>

2-
-- Surfhgxuh wr frpsxwh wkh vji ri wkh VVP
-2

surf vji+wkhwd/odpegd,>
orfdo ehwd/Sfkro/VLJPD/W/T/K/]/g/f/U>
orfdo J|>

ehwd @ wkhwd^4=;`>
Sfkro @ +wkhwd^<`�3,�+wkhwd^43`�wkhwd^44`,>
VLJPD @ Sfkro-Sfkro*>

~]/g/K/W/f/U/T� @ dupdbwrbVVP+ehwd/4/4/VLJPD,>
fdoo VVPbexlog+]/g/K/W/f/U/T/3,>
J| @ vjibVVP+odpegd,>

uhws+J|,>
hqgs>

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>

ordg DUPD4>
ordg VLJPD4>

vy @ dupd4�yhfkb+fkro+VLJPD4,,> 2- Vwduwlqj ydoxhv -2

rxwsxw iloh @ igpo91rxw uhvhw>

bwvpbPfry @ 4>
~wkhwd/vwghuu/Pfry/Orjo� @ WGbpo+)po/vy,>

rxwsxw rii>

Eleolrwkëtxh IDQSDF

2-
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-- PVIW1H
--
-- JDUFK dqdo|vlv ri wzr |hduv ri prqwko| uhwxuqv rq
-- Plfurvriw vwrfn1 Lq wkh iluvw dqdo|vlv/ wzr odjjhg
-- ydoxhv duh lqfoxghg lq wkh htxdwlrq/ dqg lq wkh
-- vhfrqg wkh odjjhg ydoxhv duh h{foxghg1
-2

qhz>
oleudu| idqsdf/sjudsk>

vhvvlrq pviw *gdlo| Plfurvriw*>
vhwYduQdphv gdwh sulfh oyro sulfh4 oyro4 sulfh5 oyro5>
vhwGdwdVhw pviw1dvf>
vhwVhulhv sulfh>
vhwLqgYduv sulfh4 sulfh5> 2- odjjhg ydoxhv ri sulfh -2

sorwVhulhv>
frpsxwhOrjUhwxuqv 584>
hvwlpdwh uxq4 jdufk+5/4,>

vhwLqgHtv qrqh>
hvwlpdwh uxq5 jdufk+5/4,>

sorwfy>
vkrzuhvxowv>
whvwvu>
sorwtt>

Eleolrwkëtxh IDQSDF

2-
--A Gldjrqdo Yhf prgho
--
-2

qhz>
oleudu| idqsdf/sjudsk>

vhvvlrq gyhf *Gldjrqdo Yhf prgho*>
vhwGdwdVhw vwrfnv>
vhwVhulhv FSZU VXQZ>
vhwLqgYduv FSZUyro VXQZyro>

2-
-- vfdoh yroxph
-2

bidqbLqgYduv @ 4h07-bidqbLqgYduv>

vhwLqgHtv FSZU FSZUyro>
vhwLqgHtv VXQZ VXQZyro>

frpsxwhOrjUhwxuqv 584>
frqvwudlqSGFrySdu rq>

bidqbVwduw @ ~61:989:36</6136<83:45/:1<:46;9;:/318:46;:37/
3163478454/3138:;5993/314:574489/3145:<6555/31555876:</
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031688;;656/3136;48;59/31779:54:8/31384855:9�>

hvwlpdwh uxq4 gyjdufk+4/4,>

vkrzuhvxowv>

sorwfy>
sorwfru>

Eleolrwkëtxh GFN
+h{wudlw gx pdqxho gh od eleolrwkëtxh JUR,

41 Sulqflsh hw frppdqghv gh edvh

Od eleolrwkëtxh GFN hvw edvìh vxu o*lqwhuidfh RGEF +Rshq GdwdEdvh Frqqhfwlylw|,1 Hooh frqwlhqw xq
hqvhpeoh gh irqfwlrqv shuphwwdqw hqwuh dxwuh gh vh frqqhfwhu ã xqh edvh gh grqqìhv frqwhqdqw ìyhqwxhoohphqw
soxvlhxuv wdeohv +RGEFDggGdwdVrxufh,/ g*h{ìfxwhu ghv frppdqghv +RGEFH{hfxwhGluhfw, vxu o*xqh ghv wdeohv gh
fhwwh edvh hw gh oluh wrxwhv rx xqh vìohfwlrq ghv grqqìhv g*xqh wdeoh RGEFUhdgFrpsohwh1 Ohv frppdqghv sdvvìhv
hq dujxphqw gh RGEFH{hfxwhGluhfw grlyhqw íwuh ìfulwhv hq odqjdjh VTO +Vwuxfwxuhg Txhu| Odqjxdjh,1 Hoohv
shuphwwhqw g*h�hfwxhu hqwuh dxwuhv ohv rsìudwlrqv ìoìphqwdluhv vxlydqwhv =

� fuìhu xqh qrxyhooh wdeoh = Fuhdwh wdeoh 111

� dmrxwhu ghv revhuydwlrqv ã xqh wdeoh h{lvwdqwh = Lqvhuw lqwr 111 ydoxhv 111

� vxssulphu ghv revhuydwlrqv hw2rx ghv yduldeohv = Ghohwh 111 iurp 111 zkhuh 111

� vxssulphu xqh wdeoh = gurs 111

� prgl�hu xqh yduldeoh srxu fhuwdlqhv revhuydwlrqv = xsgdwh 111 vhw 111 zkhuh 111

� vìohfwlrqqhu fhuwdlqhv yduldeohv hw2rx revhuydwlrqv = vhohfw 111 iurp 111 zkhuh 111

5 H{hpsoh g*xwlolvdwlrq

Fhw h{hpsoh xwlolvh od edvh gh grqqìhv Dffhvv Hffh1pge1 Fhwwh edvh gh 78 Pr frqwlhqw 7 wdeohv1 O*xqh g*hooh/
ghylvhv/ idlw fruuhvsrqguh ã xqh prqqdlh grqqìh xq frgh qxpìultxh1 Xqh dxwuh/ hffhorw4/ hvw xq ìfkdqwloorq
g*hqwuhsulvhv1 Rq glvsrvh srxu fkdtxh hqwuhsulvh gh soxvlhxuv uhqvhljqhphqwv grqw od ghylvh hq odtxhooh hvw olehooì
vrq frpswh1 Oh surjudpph vxlydqw vh gìurxoh gh od pdqlëuh vxlydqwh =

41 o*xwlolvdwhxu uhqwuh xqh ghylvh >

51 JDXVV xwlolvh o*lqwhuidfh RGEF srxu lqwhuurjhu od wdeoh ghylvhv hw wurxyhu oh frgh fruuhvsrqgdqw ã fhwwh
ghylvh >

61 Lo lqwhuurjh hqvxlwh od wdeoh hffhorw4 srxu wurxyhu ohv vluhqv ghv hqwuhsulvhv grqw od yduldeoh ghylvh
fruuhvsrqg ã fhwwh hqwuhsulvh >

71 Lo olw fhv vluhqv >

81 Lo fuìh xqh qrxyhooh wdeoh gdqv Hffh1pge hw | lqvfulw ohv vluhqv >

qhz>
oleudu| rgef>
goleudu| 0d rgef>

bJXL @ 3>
wxwruldoilo @ v|vvwdwh+5/3, '. %gdwdjur__gfn__hffh1pge%>
uhw @ RGEFDggGdwdVrxufh+%Plfurvriw Dffhvv Gulyhu +-1pge,%/%wxwru%/wxwruldoiloh,>
RGEFRshq+4/%wxwru%/%%/%%,>

Rq frpphqfh sdu fkdujhu od eleolrwkëtxh RGEF = oleudu| rgef1 Frpph ohv irqfwlrqv gh fhwwh eleolrwkëtxh
uhsrvhqw vxu ghv GOOv/ lo idxw fkdujhu od eleolrwkëtxh g|qdpltxh fruuhvsrqgdqwh = goleudu| 0d rgef1 Rq
xwlolvh hqvxlwh od irqfwlrq RGEFDggGdwdVrxufh srxu ìwdeolu xqh frqqhfwlrq dyhf od edvh gh grqqìhv hffh1pge/ rq
dsshooh fhwwh frqqhfwlrq wxwru sxlv rq rxyuh xq fdqdo gh frppxqlfdwlrq yhuv od edvh dyhf od irqfwlrq RGEFRshq1
Fh fdqdo hvw d�hfwì gx qxpìur 41
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vhofxuu @ %%>
sulqw %Zklfk fxuuhqf| gr |rx vhohfw +W|sh ilq wr ohdyh wkh surjudp, =_q%>
vhofxuu @ frqv>

O*xwlolvdwhxu uhqwuh dx fodylhu od ghylvh gh vrq fkrl{ +irqfwlrq frqv, txl hvw vwrfnìh gdqv od yduldeoh vhofxuu1

li ++vhofxuu '2@ %ilq%, dqg +vhofxuu '2@ %%,,>
vhovwpw @ %VHOHFW frgh iurp ghylvhv zkhuh ghylvh @ *% '. frqv '. %*>%>
sulqw 2ioxvk vhovwpw>
RGEFH{hfxwhGluhfw+4/vhovwpw,>
frghfxuu @ RGEFUhdgFrpsohwh+4,>
sulqw frghfxuu>

Rq frqvwuxlw od fkdñqh gh fdudfwëuhv vhovwpw1 Fhwwh fkdñqh hvw ìfulwh hq odqjxdjh VTO hw fruuhvsrqg ã
od frppdqgh gh vìohfwlrq gx frgh gh fhwwh ghylvh1 Rq h{ìfxwh fhwwh irqfwlrq gdqv oh fdqdo 4 ã o*dlgh gh
RGEFH{hfxwhGluhfw1 Oh uìvxowdw hvw sodfì gdqv oh fdqdo 4 txl hvw doruv ox dyhf RGEFSUhdgFrpsohwh hw sodfì
gdqv od yduldeoh qxpìultxh frghfxuu1

frghfxuu @ iwrv+frghfxuu/%_(-1-oi%/6/3,>
vhovwpw @ %VHOHFW vluhq iurp hffhorw4 zkhuh ghylvh @ % '. frghfxuu '. %>%>
sulqw 2ioxvk vhovwpw>
RGEFH{hfxwhGluhfw+4/vhovwpw,>
iluphv @ RGEFUhdgFrpsohwh+4,>

Od yduldeoh qxpìultxh frghfxuu hvw wudqvirupìh hq yduldeoh fdudfwëuh +irqfwlrq iwrv, d o*dlgh gh odtxhooh rq
frqvwuxlw xqh vhfrqgh uhtxíwh txl hvw ã vrq wrxu vrxplvh hw grqw oh uìvxowdw hvw vwrfnì gdqv iluphv1

RGEFH{hfxwhGluhfw+4/%fuhdwh wdeoh ihxur +iluph fkdu+;,,>%,>

Rq fuìh xqh wdeoh ihxur frqwhqdqw xqh yduldeoh fdudfwëuh gh orqjxhxu ; qrppìh iluph1 Fhwwh wdeoh hvw ylgh
srxu o*lqvwdqw1

vhovwpw @ %LQVHUW LQWR ihxur +iluph, ydoxhv+B,>%>
RGEFSuhsduhVTO+4/vhovwpw,>
RGEFElqgSdudphwhu+4/iluphv/4,>

Rq frqvwuxlw xqh frppdqgh g*lqvhuwlrq gh qrxyhoohv revhuydwlrqv gdqv fhwwh wdeoh1 Rq suìflvh od yduldeoh
srxu odtxhooh ghv revhuydwlrqv yrqw íwuh udmrxwìhv pdlv sdv ohv ydohxuv gh fhv revhuydwlrqv/ uhpsodfìhv sdu B1
O*lqvwuxfwlrq RGEFSuhsduhVTO +hw qrq sdv RGEFH{hfxwhGluhfw, hqyrlh fhwwh frppdqgh1 Hooh h{ìfxwìh sdu o*lqv0
wuxfwlrq vxlydqwh/ RGEFElqgSdudphwhuv/ grqw oh ghx{lëph dujxphqw hvw mxvwhphqw o*hqvhpeoh ghv revhuydwlrqv
ã dmrxwhu1 Oh suhplhu dujxphqw gìvljqh frpph g*kdelwxgh oh fdqdo gh frppxqlfdwlrq hw oh wurlvlëph oh qxpìur
fruuhvsrqgdqw dx w|sh ghv grqqìhv wudqviìuìhv1 Od fruuhvsrqgdqfh w|sh0qxpìur hvw glvsrqleoh gdqv oh �fklhu
Khos2GFN2FroxpqbW|shv1kwpo1

hqgli>

RGEFForvh+4,>
uhw @ RGEFGhoGdwdVrxufh+%Plfurvriw Dffhvv Gulyhu +-1pge,%/%wxwru%,>
hqg>

Rq ihuph oh fdqdo gh frppxqlfdwlrq hw o*rq uhwluh hffh1pge gh od olvwh ghv wdeohv dyhf ohvtxhoohv xqh frqqhfwlrq
hvw ìwdeolh1

Uhpdutxh 4 Vl mdpdlv xqh frppdqgh rx xqh vìulh gh frppdqgh VTO hvw wuëv orqjxh/ lo hvw srvvleoh gh o*ìfuluh
gdqv xq �fklhu gh frppdqgh frppdqgh1fpg/ sxlv/ gdqv oh surjudpph JDXVV/ g*ìfuluh =

vhovwpw @ jhwi+%frppdqgh1fpg%/3, >
RGEFH{hfxwhGluhfw+4/vhovwpw, >

Eleolrwkëtxh LJ[

qhz>
oleudu| judskl{>

gi @ 4>
s @ vhtd+3134/3134/<<,> 2- Yhfwhxu ghv suredelolwìv -2
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{ @ fgiwfl+40s/gi,> 2- Lqyhuvh gh od Vwxghqw -2
q @ fgiql+s,> 2- Lqyhuvh gh od Jdxvvlhqqh -2

j{+s/{�q,>
j{bolqhzlgwk+vhulhv+5,/6,>
j{bolqhzlgwk+vhulhv+4,/5,>

j{bd{lv+{d{lv/3/4,>
j{bvwhs+{wlfn/315,>
j{bd{lv+|d{lv/0418/418,>
j{bvwhs+|wlfn/318,>
j{b{wlwoh+%Sure1%/%whfkpdwk 49%/uhg,>
j{b|wlwoh+%Lqy1 FGI%/%whfkpdwk 47%/uhg,>

j{bwlwoh+%Frqyhujhqfh gh od Vwxghqw yhuv od Jdxvvlhqqh%/%whfkpdwk 45%/ eoxh,>
j{bzlqgrz+433/83/;33/;33,>
j{bvhuohjer{+rii,>
j{bylhz>

gi @ 4>
pd{lw @ 83>
wlphu+)ifdof/3/83/pd{lw,>

surf ifdof+sdudp,>
orfdo {/w{w>

gi @ gi . 4> 2- Lqfuìphqwh oh ghjuì gh olehuwì -2
{ @ fgiwfl+40s/gi,> 2- Fdofxoh o*lqyhuvh gh od vwxghqw -2
j{bydoxh+vhulhv+4,/{,> 2- Xsgdwh od suhplëuh vìulh -2

uhws+%%,>
hqgs>

Eleolrwkëtxh LJ[
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qhz>
oleudu| judskl{>
uqgvhhg 456>

Z @ 3>
pd{ydo @ 833>
j{bwh{w+{wlwoh/**Whpsv +vhfv,**,>

j{bwh{w+wlwoh/**Vlpxodwlrq g*xq prxyhphqw eurzqlhq hq whpsv uhho**,>
j{bwh{w+|wlwoh/**Z+w,**,>

j{bvwhs+{d{lv/533,>
j{bfroru+vhulhv+4,/uhg,>
j{bfrqvwdqw+|d{lv/Z/****,>
j{bwrroedu+rii,>
j{bdqqrwhedu+rii,>
j{bzlqgrz+83/83/983/633,>
g3 @ gdwh>
iluvw @ g3>
j{bvhwuhdowlph+pd{ydo/4,>
wlphu+)izulwh/3/4/6333,>

surf izulwh+{,>
orfdo gxu/hw>
hw @ hwkvhf+iluvw/gdwh,2433>
gxu @ **** '. iwrfy+hwkvhf+g3/gdwh,2433/4/3,>
Z @ Z . uqgq+4/4,-vtuw+hw,>
iluvw @ gdwh>
j{+gxu/Z,>
uhws+****,>

hqgs>
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416 Oh prwhxu gh fdofxo JDXVV HQJLQH
Oh �fklhu uqgs51vuf

2-
-- Vlpxodwlrq g*xq Srlvvrq el0glphqvlrqqho
-- ã sduwlu g*xqh frsxoh Jdxvvlhqqh
--
-2

surf uqgs5+odpegd4/odpegd5/ukr/Q,>
orfdo x>

x @ uqgJdxvvldqFrsxod+{sqg+4�ukr�4,/Q,>
x^1/4` @ fgisl+x^1/4`/odpegd4,>
x^1/5` @ fgisl+x^1/5`/odpegd5,>

uhws+x,>
hqgs>

surf uqgJdxvvldqFrsxod+ukr/Q,>
orfdo x>

x @ fgiq+uqgpq+}hurv+urzv+ukr,/4,/ukr/Q,,>

uhws+x,>
hqgs>

surf +4, @ uqgpq+px/VLJPD/Q,>
orfdo N/x/Sfkro/|>

N @ urzv+px,>
x @ uqgq+N/Q,>

Sfkro @ fkro+VLJPD,*>
| @ px . Sfkro-x>

uhws+|*,>
hqgs>

surf fgisl+x/odpegd, >
orfdo Olplw/}/s>
orfdo {/l>

Olplw @ 833> 2- Olplw @ 833 -2

} @ vhtd+3/4/Olplw,>
s @ fgifklf+51-odpegd/51-+}.4,,>
s @ +4 . +s 0 4,1-+s 1? 4,,1-+s 1A 3,>

{ @ }hurv+urzv+x,/4,>
l @ 4>
gr xqwlo l A urzv+x,>

{^l` @ vxpf+s 1? x^l`,>
l @ l . 4>

hqgr>

uhws+{,>
hqgs>

Oh frgh YED
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Sxeolf QV Dv Lqwhjhu

Vxe Vlpxodwh+,
Glp odpegd4+, Dv Grxeoh
Glp odpegd5+, Dv Grxeoh
Glp ukr+, Dv Grxeoh
Glp Q+, Dv Grxeoh
Glp Srlvvrq Dv Pdw5G
Glp vwdwv Dv Pdw5G
Glp fpgIloh Dv Vwulqj
Glp fpgVwulqj Dv Vwulqj
Glp L/ M Dv Lqwhjhu

* vfdodluh
UhGlp odpegd4+3/ 3,
UhGlp odpegd5+3/ 3,
UhGlp ukr+3/ 3,
UhGlp Q+3/ 3,

* vìohfwlrqqh od ihxlooh
Vkhhwv+%Srlvvrq%,1Vhohfw

* lqlwldolvh ohv sdudpëwuhv
odpegd4+3/ 3, @ Udqjh+%E:%,1Ydoxh
odpegd5+3/ 3, @ Udqjh+%E;%,1Ydoxh
ukr+3/ 3, @ Udqjh+%E<%,1Ydoxh
Q+3/ 3, @ Udqjh+%E43%,1Ydoxh
QV @ Q+3/ 3,

* lqlwldolvh oh JDXVV HQJLQH
Li JDXVVbRbLqlwldol}hbYE ?A 3 Wkhq Hqg

* wudqviëuh ohv grqqìhv gdqv oh JDXVV HQJLQH
Li JDXVVbRbVhw5GPdwul{bYE+%odpegd4%/ 4/ 4/ 3/ odpegd4, Wkhq Hqg
Li JDXVVbRbVhw5GPdwul{bYE+%odpegd5%/ 4/ 4/ 3/ odpegd5, Wkhq Hqg
Li JDXVVbRbVhw5GPdwul{bYE+%ukr%/ 4/ 4/ 3/ ukr, Wkhq Hqg
Li JDXVVbRbVhw5GPdwul{bYE+%Q%/ 4/ 4/ 3/ Q, Wkhq Hqg

* frpsloh oh ilfklhu vrxufh uqgs51vuf
fpgIloh @ %g=_jdxvv_jur_edqtxh_uqgs51vuf%
Li JDXVVbRbFrpslohIlohbYE+fpgIloh, Wkhq Hqg

* h{ìfxwh oh frgh frpsloì
Li JDXVVbRbH{hfxwhbYE Wkhq Hqg

* frpsloh xqh oljqh gh surjudpph
fpgVwulqj @ %x @ uqgs5+odpegd4/odpegd5/ukr/Q,> % . b

%p @ phdqf+x,> v @ vwgf+x,> % . b
%fru @ vxepdw+fruu{+x,/4/5,> % . b
%vwdwv @ p�va5�fru> %

Li JDXVVbRbFrpslohVwulqjbYE+fpgVwulqj, Wkhq Hqg

* h{ìfxwh oh frgh frpsloì
Li JDXVVbRbH{hfxwhbYE Wkhq Hqg

* olw od wdeoh ghv v|perohv gx JDXVV HQJLQH
Li JDXVVbRbJhw5GPdwul{bYE+Srlvvrq/ %x%, Wkhq Hqg
Li JDXVVbRbFrs|5GGdwdbYE+Srlvvrq, Wkhq Hqg
Li JDXVVbRbJhw5GPdwul{bYE+vwdwv/ %vwdwv%, Wkhq Hqg
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Li JDXVVbRbFrs|5GGdwdbYE+vwdwv, Wkhq Hqg

* ihuph oh JDXVV HQJLQH
JDXVVbRbVkxwgrzqbYE

* diilfkh ohv qrpeuhv doìdwrluhv
Iru L @ 3 Wr Srlvvrq1Urzv 0 4

Iru M @ 3 Wr Srlvvrq1Frov 0 4
Zrunvkhhwv+%Srlvvrq%,1Fhoov+L . 46/ M . 5,1Ydoxh @ Srlvvrq1Gdwd+L/ M,

Qh{w M
Qh{w L

* diilfkh ohv vwdwlvwltxhv hpslultxhv
Zrunvkhhwv+%Srlvvrq%,1Fhoov+:/ :,1Ydoxh @ vwdwv1Gdwd+3/ 3,
Zrunvkhhwv+%Srlvvrq%,1Fhoov+;/ :,1Ydoxh @ vwdwv1Gdwd+5/ 3,
Zrunvkhhwv+%Srlvvrq%,1Fhoov+</ :,1Ydoxh @ vwdwv1Gdwd+4/ 3,
Zrunvkhhwv+%Srlvvrq%,1Fhoov+43/ :,1Ydoxh @ vwdwv1Gdwd+6/ 3,
Zrunvkhhwv+%Srlvvrq%,1Fhoov+44/ :,1Ydoxh @ vwdwv1Gdwd+7/ 3,

Hqg Vxe

Vxe Fohdu+,
Glp L/ M Dv Lqwhjhu
Iru L @ 3 Wr QV 0 4

Iru M @ 3 Wr 4
Zrunvkhhwv+%Srlvvrq%,1Fhoov+L . 46/ M . 5,1Ydoxh @ %%

Qh{w M
Qh{w L

Hqg Vxe

417 O*xwlolvdwlrq ghv GOOv gdqv JDXVV
F*hvw xq dvshfw uhodwlyhphqw shx h{sorlwì sdu ohv surjudpphxuv1 Srxuwdqw/ lo shuphw gh uìdolvhu xq fhuwdlq

qrpeuh gh wdfkhv txl

41 suhqqhqw wurs gh whpsv hq JDXVV +sdu h{hpsoh/ ohv surfìgxuhv txl irqw dssho ã gh qrpeuhxvhv erxfohv, >

51 rx txl qh vrqw sdv dffhvvleohv ã sduwlu ghv frppdqghv gh JDXVV +sdu h{hpsoh/ o*dffëv ã xvhu1goo/ nhuqho1goo
rx pp1goo,1

Oh ohfwhxu shxw frqvxowhu oh vìplqdluh gh Orqguhv srxu xq wudlwhphqw soxv frpsohw gh fh vxmhw =

kwws = 22zzz1flw|1df1xn2fxev2ihuf2wklhuu|2frqi6sgi1}ls

kwws = 22zzz1flw|1df1xn2fxev2ihuf2wklhuu|2jgoo41kwpo

Ohv h{hpsohv txl vxlyhqw xwlolvhqw oh frpslodwhxu judwxlw OFF0Zlq65 glvsrqleoh vxu oh qhw

kwws =22zzz1fv1ylujlqld1hgx2�off0zlq652

41714 Xq suhplhu h{hpsoh

Ohv lqvwuxfwlrqv vrqw ohv vxlydqwhv

41 Zulwh wkh F �oh goo41f1

51 Dgg wkh �oh qoffqoleqzl}dugqgoo1wso wr wkh F �oh1 \rx kdyh wr gr wkdw ehfdxvh wkh �oh 1goo qhhg dq hqwu|
srlqw wr ordg2xqordg GOOv1

61 Frpsloh wkh �oh zlwk wkh iroorzlqj frppdqg olqh off goo41f1

71 Exlog wkh GOOv zlwk wkh iroorzlqj frppdqg olqh offoqn 0goo goo41rem1
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81 Wkh �oh goo41h{s frqwdlqv wkh qdphv ri h{sruwhg surfhgxuhv1

91 \rx frxog qrz xvh wkh GOOv zlwk JDXVV1

Ilfklhu jur41f

&lqfoxgh ?zlqgrzv1kA
&lqfoxgh ?pdoorf1kA

2-000000000000000000000000000000000000000000000000000000000000000000000000
Surfhgxuh= OlePdlq LG=4
Sxusrvh= Goo hqwu| srlqw1Fdoohg zkhq d goo lv ordghg ru

xqordghg e| d surfhvv/ dqg zkhq qhz wkuhdgv duh
fuhdwhg ru ghvwur|hg1

Lqsxw= kGooLqvw= Lqvwdqfh kdqgoh ri wkh goo
igzUhdvrq= hyhqw= dwwdfk2ghwdfk
osyUhvhuyhg= qrw xvhg

Rxwsxw= Wkh uhwxuq ydoxh lv xvhg rqo| zkhq wkh igzUhdvrq lv
GOObSURFHVVbDWWDFK1 Wuxh phdqv wkdw wkh goo kdv
vxfhvixoo| ordghg/ Idovh phdqv wkdw wkh goo lv xqdeoh
wr lqlwldol}h dqg vkrxog eh xqordghg lpphgldwho|1

Huuruv=
000000000000000000000000000000000000000000000000000000000000000000000000-2
ERRO ZLQDSL bbghfovshf+gooh{sruw, OlePdlq+KLQVWDQFH kGOOLqvw/ GZRUG igzUhdvrq/ OSYRLG osyUhvhuyhg,
~

vzlwfk +igzUhdvrq,
~

fdvh GOObSURFHVVbDWWDFK=
22 Wkh GOO lv ehlqj ordghg iru wkh iluvw wlph e| d jlyhq surfhvv1
22 Shuirup shu0surfhvv lqlwldol}dwlrq khuh1 Li wkh lqlwldol}dwlrq
22 lv vxffhvvixo/ uhwxuq WUXH> li xqvxffhvvixo/ uhwxuq IDOVH1

euhdn>
fdvh GOObSURFHVVbGHWDFK=

22 Wkh GOO lv ehlqj xqordghg e| d jlyhq surfhvv1 Gr dq|
22 shu0surfhvv fohdq xs khuh/ vxfk dv xqgrlqj zkdw zdv grqh lq
22 GOObSURFHVVbDWWDFK1 Wkh uhwxuq ydoxh lv ljqruhg1

euhdn>
fdvh GOObWKUHDGbDWWDFK=

22 D wkuhdg lv ehlqj fuhdwhg lq d surfhvv wkdw kdv douhdg| ordghg
22 wklv GOO1 Shuirup dq| shu0wkuhdg lqlwldol}dwlrq khuh1 Wkh
22 uhwxuq ydoxh lv ljqruhg1

euhdn>
fdvh GOObWKUHDGbGHWDFK=

22 D wkuhdg lv h{lwlqj fohdqo| lq d surfhvv wkdw kdv douhdg|
22 ordghg wklv GOO1 Shuirup dq| shu0wkuhdg fohdq xs khuh1 Wkh
22 uhwxuq ydoxh lv ljqruhg1

euhdn>
�
uhwxuq WUXH>

�

bbghfovshf+gooh{sruw, lqw gooGxuelq+grxeoh -u/grxeoh -{/grxeoh -q/grxeoh -qgs,
~
orqj lqw l/m/mp>
grxeoh doskd/ehwd@4>
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grxeoh -|>

mp@+orqj lqw,+-q,>
|@+grxeoh-,pdoorf+mp-vl}hri+grxeoh,,>
doskd@{^3`@0u^3`>

iru+m@3>m?mp04>m.., ~
ehwd-@40doskd-doskd>
li +ehwd@@3, ~
-qgs@4>
uhwxuq+3,>

�
doskd@0u^m.4`>
iru+l@3>l?@m>l..,
doskd0@+|^l`@{^m0l`,-u^l`>

doskd2@ehwd>
iru+l@3>l?@m>l..,
{^l`.@doskd-|^l`>

{^m.4`@doskd>
�
iuhh+|,>
uhwxuq+3,>

�

bbghfovshf+gooh{sruw, lqw gooOhylqvrq+grxeoh -u/grxeoh -e/grxeoh -{/grxeoh -q/grxeoh -qgs,
~
grxeoh -|/-u|>
grxeoh doskd/ehwd/px>
orqj lqw l/m/mp>

mp@+orqj lqw,+-q,>
|@+grxeoh-,pdoorf+mp-vl}hri+grxeoh,,>
u|@+grxeoh-,pdoorf+mp-vl}hri+grxeoh,,>
mp00>

doskd@|^3`@0u^3`>
{^3`@e^3`>
ehwd@4>
iru+m@3>m?mp>m.., ~
ehwd-@40doskd-doskd>
li +ehwd@@3, ~
-qgs@4>
uhwxuq+3,>

�
px@e^m.4`>
iru+l@3>l?@m>l..,
px0@{^m0l`-u^l`>

px2@ehwd>
iru+l@3>l?@m>l..,
{^l`.@px-+u|^l`@|^m0l`,>

{^m.4`@px>
li +m@@mp04,
euhdn>

doskd@0u^m.4`>
iru+l@3>l?@m>l..,
doskd0@u|^l`-u^l`>

doskd2@ehwd>
iru+l@3>l?@m>l..,
|^l`.@doskd-u|^l`>
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|^m.4`@doskd>
�
iuhh+|,>
iuhh+u|,>
uhwxuq+3,>

�

bbghfovshf+gooh{sruw, lqw gooWGJVroyh+grxeoh -d/grxeoh -e/grxeoh -f/grxeoh -g/
grxeoh -q/grxeoh -{/grxeoh -esulph/ grxeoh -gsulph,

~
lqw l>
lqw Q>
grxeoh z>

Q @ +lqw, -q>

esulph^Q04` @ e^Q04`>
gsulph^Q04` @ g^Q04`>

iru +l @ Q05> l A@ 3> 00l,
~
z @ f^l` 2 esulph^l.4`>
esulph^l` @ e^l` 0 z - d^l.4`>
gsulph^l` @ g^l` 0 z - gsulph^l.4`>

�

{^3` @ gsulph^3` 2 esulph^3`>

iru +l @ 4> l ?@ Q04> ..l,
~
{^l` @ +gsulph^l` 0 d^l` - {^l04`, 2 esulph^l`>

�

uhwxuq 3>
�

@, Dssolfdwlrq = uìvroxwlrq ghv HGS hw prgëoh gh Gxsluh1

41715 O*xwlolvdwlrq ghv yduldeohv vwdwltxhv

Fhoohv0fl vrqw wuëv lqwìuhvvdqwhv srxu frqvwuxluh ghv jìqìudwhxuv gh qrpeuhv doìdwrluhv1 Gdqv fh fdv/ ohv ydohxuv
ghv yduldeohv gh od GOO vrqw frqvhuyìhv hq pìprluh1

Ilfklhu vrero1f

&lqfoxgh ?zlqgrzv1kA

&ghilqh LPLQ+d/e, ++d,?+e,Bd=e,

2- Dqwrqry0Vdohhy yduldqw ri Vrero*vhtxhqfh -2
&ghilqh PD[ELW 63
&ghilqh PD[GLP 9

2- vkduhg e| erwk dojrulwkpv -2
&ghilqh QWDE 65
&ghilqh HSV 415h0:
&ghilqh UQP[ +4130HSV,
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ERRO ZLQDSL bbghfovshf+gooh{sruw, OlePdlq+KLQVWDQFH kGOOLqvw/ GZRUG igzUhdvrq/ OSYRLG osyUhvhuyhg,
~

vzlwfk +igzUhdvrq,
~

fdvh GOObSURFHVVbDWWDFK=

euhdn>
fdvh GOObSURFHVVbGHWDFK=

euhdn>
fdvh GOObWKUHDGbDWWDFK=

euhdn>
fdvh GOObWKUHDGbGHWDFK=

euhdn>
�
uhwxuq WUXH>

�

bbghfovshf+gooh{sruw, lqw goovrero+grxeoh -q/grxeoh -{,
~
lqw m/n/o>
xqvljqhg orqj l/lp/lss>
vwdwlf grxeoh idf>
vwdwlf xqvljqhg orqj lq/l{^PD[GLP.4`/-lx^PD[ELW.4`>
vwdwlf xqvljqhg orqj pghj^PD[GLP.4`@~3/4/5/6/6/7/7�>
vwdwlf xqvljqhg orqj ls^PD[GLP.4`@~3/3/4/4/5/4/7�>
vwdwlf xqvljqhg orqj ly^PD[GLP-PD[ELW.4`@~
3/4/4/4/4/4/4/6/4/6/6/4/4/8/:/:/6/6/8/48/44/8/48/46/<�>

-q@+lqw,+-q,>
li +-q ? 3, ~
iru+n@4>n?@PD[GLP>n..,
l{^n`@3>

lq@3>
li +ly^4` $@ 4,
uhwxuq+4,>

idf@4132+4O ?? PD[ELW,>
iru+m@4/n@3>m?@PD[ELW>m../n.@PD[GLP,
lx^m` @ )ly^n`>

iru+n@4>n?@PD[GLP>n.., ~
iru+m@4>m?@pghj^n`>m..,
lx^m`^n` ??@ +PD[ELW0m,>

iru+m@pghj^n`.4>m?@PD[ELW>m.., ~
lss@ls^n`>
l@lx^m0pghj^n``^n`>
l a@ +l AA pghj^n`,>
iru+o@pghj^n`04>oA@4>o00, ~
li +lss ) 4,
l a@ lx^m0o`^n`>

lss AA@4>
�
lx^m`^n`@l>

�
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�
� hovh ~
lp@lq..>
iru+m@4>m?@PD[ELW>m.., ~
li +$+lp ) 4,,
euhdn>

lp AA@ 4>
�
li +m A PD[ELW, ~

2- isulqwi+vwghuu/**PD[ELW wrr vpdoo lq vrevht_q**,>-2
uhwxuq+4,>

�
lp@+m04,-PD[GLP>
iru+n@4>n?@LPLQ+-q/PD[GLP,>n.., ~
l{^n` a@ly^lp.n`>
{^n04`@l{^n`-idf>

�
�
uhwxuq+3,>

�

41716 Xq h{hpsoh soxv derxwl = Pxowlyduldwh Dgdsdwdwlyh Uhjuhvvlrq Vsolqh

� Oh frgh iruwdq hvw glvsrqleoh ã o*dguhvvh

kwws =22zzz0vwdw1vwdqirug1hgx2�mki2iws2surjv2

� Wudqviruphu oh frgh iruwudq hq F dyhf i5f1

� Frqvwuxluh xqh zudsshu ixqfwlrq hw dmrxwhu xq hqwu| srlqw1

� Fuìhu od surfìgxuh JDXVV1

Ilfklhu pduv1f

2- 000 Wkh iroorzlqj frgh frphv iurp g=_off_ole_zl}dug_goo1wso1 -2
&lqfoxgh ?zlqgrzv1kA
&lqfoxgh ?pdoorf1kA
&lqfoxgh **i5f1k**
2-000000000000000000000000000000000000000000000000000000000000000000000000
Surfhgxuh= OlePdlq LG=4
Sxusrvh= Goo hqwu| srlqw1Fdoohg zkhq d goo lv ordghg ru

xqordghg e| d surfhvv/ dqg zkhq qhz wkuhdgv duh
fuhdwhg ru ghvwur|hg1

Lqsxw= kGooLqvw= Lqvwdqfh kdqgoh ri wkh goo
igzUhdvrq= hyhqw= dwwdfk2ghwdfk
osyUhvhuyhg= qrw xvhg

Rxwsxw= Wkh uhwxuq ydoxh lv xvhg rqo| zkhq wkh igzUhdvrq lv
GOObSURFHVVbDWWDFK1 Wuxh phdqv wkdw wkh goo kdv
vxfhvixoo| ordghg/ Idovh phdqv wkdw wkh goo lv xqdeoh
wr lqlwldol}h dqg vkrxog eh xqordghg lpphgldwho|1

Huuruv=
000000000000000000000000000000000000000000000000000000000000000000000000-2
ERRO ZLQDSL bbghfovshf+gooh{sruw, OlePdlq+KLQVWDQFH kGOOLqvw/ GZRUG igzUhdvrq/ OSYRLG osyUhvhuyhg,
~

vzlwfk +igzUhdvrq,
~

fdvh GOObSURFHVVbDWWDFK=
22 Wkh GOO lv ehlqj ordghg iru wkh iluvw wlph e| d jlyhq surfhvv1
22 Shuirup shu0surfhvv lqlwldol}dwlrq khuh1 Li wkh lqlwldol}dwlrq
22 lv vxffhvvixo/ uhwxuq WUXH> li xqvxffhvvixo/ uhwxuq IDOVH1

JDXVV gdqv od edqtxh � Sdulv/ 53 dyulo 5333 68



4 XQH FRXUWH LQWURGXFWLRQ Ã JDXVV

euhdn>
fdvh GOObSURFHVVbGHWDFK=

22 Wkh GOO lv ehlqj xqordghg e| d jlyhq surfhvv1 Gr dq|
22 shu0surfhvv fohdq xs khuh/ vxfk dv xqgrlqj zkdw zdv grqh lq
22 GOObSURFHVVbDWWDFK1 Wkh uhwxuq ydoxh lv ljqruhg1

euhdn>
fdvh GOObWKUHDGbDWWDFK=

22 D wkuhdg lv ehlqj fuhdwhg lq d surfhvv wkdw kdv douhdg| ordghg
22 wklv GOO1 Shuirup dq| shu0wkuhdg lqlwldol}dwlrq khuh1 Wkh
22 uhwxuq ydoxh lv ljqruhg1

euhdn>
fdvh GOObWKUHDGbGHWDFK=

22 D wkuhdg lv h{lwlqj fohdqo| lq d surfhvv wkdw kdv douhdg|
22 ordghg wklv GOO1 Shuirup dq| shu0wkuhdg fohdq xs khuh1 Wkh
22 uhwxuq ydoxh lv ljqruhg1

euhdn>
�
uhwxuq WUXH>

�
2- pduv691i 00 wudqvodwhg e| i5f +yhuvlrq 4<<;3;64 iru off0zlq65,1

\rx pxvw olqn wkh uhvxowlqj remhfw iloh zlwk wkh oleudu|=
olei::1ole

-2

1111111111111111111111111111111111111111
1111hqylurq 461333 oljqhv gh frgh F11111
1111111111111111111111111111111111111111

2-----------------------------------
-- --
-- GOO SRXU JDXVV --
-- --
-----------------------------------2

bbghfovshf+gooh{sruw, lqw goobpduv69+
grxeoh -q/
grxeoh -s/
grxeoh -{/ 2- pdwulfh gh wdlooh q-s -2
grxeoh -|/ 2- yhfwhxu gh wdlooh q -2
grxeoh -z/ 2- yhfwhxu gh wdlooh q -2

grxeoh -qn/
grxeoh -pl/
grxeoh -o{/ 2- yhfwhxu gh wdlooh s -2
grxeoh -ip/
grxeoh -lp/
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grxeoh -urzbip/
grxeoh -urzblp/
grxeoh -urzbvs/
grxeoh -urzbgs/
grxeoh -urzbpp/
grxeoh -lv/
grxeoh -lo/
grxeoh -gi/
grxeoh -l{/
grxeoh -vhhgJdxvv/

grxeoh -iy/
grxeoh -lf/
grxeoh -pv,

~
2- dujxphqwv vlpsohv -2
lqwhjhu bq/bs/bqn/bpl>
lqwhjhu burzbip/burzblp/burzbvs/burzbgs/burzbpp>
lqwhjhu blv/blo/bl{/bvhhgJdxvv/blf/bpv>
uhdo bgi/biy>

2- yhfwhxuv -2
lqwhjhu -bo{/-blp>
uhdo -b{/-b|/-bz/-bip/-bvs/-bpp>
grxeohuhdo -bgs>

2- frpswhxu gh erxfoh -2
lqw l>

2- fdvw ghv dujxphqwv vlpsohv -2
bq @ +lqwhjhu, -q>
bs @ +lqwhjhu, -s>
bqn @ +lqwhjhu, -qn>
bpl @ +lqwhjhu, -pl>
burzbip @ +lqwhjhu, -urzbip>
burzblp @ +lqwhjhu, -urzblp>
burzbvs @ +lqwhjhu, -urzbvs>
burzbgs @ +lqwhjhu, -urzbgs>
burzbpp @ +lqwhjhu, -urzbpp>
blv @ +lqwhjhu, -lv>
blo @ +lqwhjhu, -lo>
bl{ @ +lqwhjhu, -l{>
bvhhgJdxvv @ +lqwhjhu, -vhhgJdxvv>
blf @ +lqwhjhu, -lf>
bpv @ +lqwhjhu, -pv>
bgi @ +uhdo, -gi>
biy @ +uhdo, -iy>

2- doorfdwlrq hw fdvw ghv yhfwhxuv dujxphqwv -2
b{ @ +uhdo-, pdoorf+vl}hri+uhdo,-bq-bs,>
b| @ +uhdo-, pdoorf+vl}hri+uhdo,-bq,>
bz @ +uhdo-, pdoorf+vl}hri+uhdo,-bq,>
bo{ @ +lqwhjhu-, pdoorf+vl}hri+lqwhjhu,-bs,>
bip @ +uhdo-, pdoorf+vl}hri+uhdo,-burzbip,>
bvs @ +uhdo-, pdoorf+vl}hri+uhdo,-burzbvs,>
bgs @ +grxeohuhdo-, pdoorf+vl}hri+grxeohuhdo,-burzbgs,>
bpp @ +uhdo-, pdoorf+vl}hri+uhdo,-burzbpp,>
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blp @ +lqwhjhu-, pdoorf+vl}hri+lqwhjhu,-burzblp,>

iru +l@3>l?bq-bs>l..,
b{^l` @ +uhdo, {^l`>

iru +l@3>l?bq>l..,
~
b|^l` @ +uhdo, |^l`>
bz^l` @ +uhdo, z^l`>
�

iru +l@3>l?bs>l..,
bo{^l` @ +lqwhjhu, o{^l`>

2-----------------------------2
2- -2
2- DSSHO GH pduvb -2
2- -2
2-----------------------------2

2-
--
-- lqw pduvb+lqwhjhu -q/ lqwhjhu -s/ uhdo -{/ uhdo -|/ uhdo -z/
-- lqwhjhu -qn/ lqwhjhu -pl/ lqwhjhu -o{/ uhdo -ip/ lqwhjhu -lp/ uhdo -
-- vs/ grxeohuhdo -gs/ lqwhjhu -pp,
--
-2

sulqwb+)fb3,>
vshhgb+)blv,>
orjlwb+)blo,>
vhwgib+)bgi,>
{ydolgb+)bl{,>
vwvhhgb+)bvhhgJdxvv,>
vhwiyb+)biy,>
vhwlfb+)blf,>
vhwpvb+)bpv,>

pduvb+)bq/)bs/b{/b|/bz/)bqn/)bpl/bo{/bip/blp/bvs/bgs/bpp,>

2- fdvw hw vdxyhjdugh ghv uìvxowdwv -2

iru +l@3>l?burzbip>l..,
ip^l` @ +grxeoh, bip^l`>

iru +l@3>l?burzblp>l..,
lp^l` @ +grxeoh, blp^l`>

2- oleìudwlrq gh o*hvsdfh doorxì -2
iuhh+b{,>
iuhh+b|,>
iuhh+bz,>
iuhh+bo{,>
iuhh+bip,>
iuhh+bvs,>
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iuhh+bgs,>
iuhh+bpp,>
iuhh+blp,>

uhwxuq+3,>
�

Ilfklhu pduv1vuf

goleudu| g=_jdxvv_jur_wps_pduv691goo>

ghfoduh pdwul{ bpduvbvshhg @ 713>
ghfoduh pdwul{ bpduvborjlw @ 3>
ghfoduh pdwul{ bpduvbgi @ 613>
ghfoduh pdwul{ bpduvbhvwlpdwhbgi @ 3>
ghfoduh pdwul{ bpduvbvhhg @ 3>
ghfoduh pdwul{ bpduvbshqdow| @ 3>
ghfoduh pdwul{ bpduvbfdwhjrulfdo @ 3>
ghfoduh pdwul{ bpduvbplqlpxpbvsdq @ 3>

2-
--A pduvbhvwlpdwh
--
-- Remhw = Hvwlpdwlrq gx prgëoh PDUV1
--
-- Irupdw = ~ip/lp� @ pduvbhvwlpdwh+{/|/z/qE/qL/O{,>
--
-- Hqwuìhv = | 0 yhfwhxu Q-4/ yduldeoh h{soltxìh
-- { 0 pdwulfh Q-S/ yduldeohv h{solfdwlyhv
-- z 0 yhfwhxu Q-4/ srlgv ghv revhuydwlrqv
-- 00 rx 00
-- 3 srxu xq srlgv ìjdo ã 4 srxu wrxwhv ohv revhuydwlrqv
-- qE 0 vfdodluh/ qrpeuh pd{lpdo gh irqfwlrqv gh edvh
-- qL 0 vfdodluh/ qrpeuh pd{lpdo gh yduldeohv sdu irqfwlrq gh edvh
-- O{ 0 yhfwhxu S-4/ prgh gh wudlwhphqw gh fkdtxh yduldeoh =
-- 3 = od yduldeoh q*hvw sdv sulvh hq frpswh gdqv oh prgëoh
-- 4 = yduldeoh qxpìultxh +dxfxqh uhvwulfwlrq,
-- 5 = yduldeoh qxpìultxh txl qh shxw lqwhuyhqlu txh gh idêrq dgglwlyh/
-- vdqv lqwhudfwlrq dyhf g*dxwuhv yduldeohv
-- 6 = yduldeoh qxpìultxh txl qh shxw lqwhuyhqlu txh gh idêrq olqìdluh
-- 04 = yduldeoh txdolwdwlyh +dxfxqh uhvwulfwlrq,
-- 05 = yduldeoh txdolwdwlyh txl qh shxw lqwhuyhqlu txh gh idêrq dgglwlyh/
-- vdqv lqwhudfwlrq dyhf g*dxwuhv yduldeohv
-- +vl O{ @ 3/ doruv O{ @ rqhv+N/4,>,
--
-- Vruwlhv = ip 0 yhfwhxu lp^4`-4/ prgëoh PDUV
-- lp 0 yhfwhxu lp^5`-4/ prgëoh PDUV
--
-- Joredohv =
-- bpduvbvshhg 0 vfdodluh/ idfwhxu g*dffìoìudwlrq +408,
-- gìidxw @ 7
-- bpduvborjlw 0 vfdodluh/
-- 3 srxu od uìjuhvvlrq ROV +gìidxw,
-- 4 srxu od uìjuhvvlrq orjlvwltxh
-- bpduvbgi 0 vfdodluh/ gìjuì gh olehuwì +gìidxw @ 613,
-- bpduvbshqdow| 0 vfdodluh/ hvwlpdwlrq gx ghjuì gh olehuwì +gìidxw @ 3,
-- bpduvbfdwhjrulfdo 0 prgh gh wudlwhphqw ghv yduldeohv txdolwdwlyhv =
-- 3 = sdv g*hiihw +gìidxw,
-- 4 = sdv g*lqwhudfwlrq hqwuh ohv yduldeohv txdqwlwdwlyhv hw txdolwdwlyhv
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-- 5 = o*lqwhudfwlrq hqwuh ohv yduldeohv txdqwlwdwlyhv hw txdolwdwlyhv hvw
-- olplwìh ã 5 yduldeohv txdolwdwlyhv
-- bpduvbplqlpxpbvsdq 0 vfdodluh/ qrpeuh plqlpxp g*revhuydwlrqv hqwuh fkdtxh qrhxg +gìidxw @ 3,
--
-- Uhpdutxhv = Yrlfl ohv fruuhvsrqgdqfhv hqwuh ohv yduldeohv JDXVV hw ohv yduldeohv gx surjudpph IRUWUDQ
-- gx Iulhgpdq =
--
-- q/s/{/|/z/o{/ip/lp @ píphv yduldeohv txh fhoohv gx surjudpph PDUV
--
-- qE @ qn
-- pd{lpxp qxpehu ri edvlv ixqfwlrqv +Uhi^5` Vhf1 619/ Uhi^6` Vhf1 516,
--
-- qL @ pl
-- pd{lpxp qxpehu ri yduldeohv shu edvlv ixqfwlrq +lqwhudfwlrq ohyho,1
-- pl @ 4 @A dgglwlyh prgholqj +pdlq hiihfwv rqo|,>
-- pl A 4 @A xs wr pl0yduldeoh lqwhudfwlrqv doorzhg1
--
-- O{ @ o{
-- suhglfwru yduldeoh iodjv> o{+l, fruuhvsrqgv wr wkh lwk yduldeoh=
-- o{+l, @ 3 = h{foxgh yduldeoh iurp prgho1
-- 4 = ruglqdo yduldeoh 0 qr uhvwulfwlrq1
-- 5 = ruglqdo yduldeoh wkdw fdq rqo| hqwhu dgglwlyho|>
-- qr lqwhudfwlrqv zlwk rwkhu yduldeohv1
-- 6 = ruglqdo yduldeoh wkdw fdq hqwhu rqo| olqhduo|1
-- 04 = fdwhjrulfdo yduldeoh 0 qr uhvwulfwlrq1
-- 05 = fdwhjrulfdo yduldeoh wkdw fdq rqo| hqwhu dgglwlyho|>
-- qr lqwhudfwlrqv zlwk rwkhu yduldeohv1
--
-- ip+6.qn-+8-pl.qpfy.9,.5-s.qwfy,/lp+54.qn-+6-pl.;,, @ pduv prgho1
-- +qpfy @ pd{lpxp qxpehu ri glvwlqfw ydoxhv iru dq| fdwhjrulfdo yduldeoh>
-- qwfy @ wrwdo qxpehu ri glvwlqfw ydoxhv ryhu doo fdwhjrulfdo yduldeohv1,
--
-- qrwh= xsrq uhwxuq lp+4, dqg lp+5, frqwdlq wkh ohqjwkv ri wkh ip dqg lp
-- duud|v +uhvshfwlyho|, dfwxdoo| xvhg e| wkh surjudp1
--
--
-- bpduvbvshhg @ lv
-- fdoo vshhg+lv,=
-- lv @ vshhg dffhohudwlrq idfwru +408,1
-- odujhu ydoxhv surjuhvvlyho| vdfulilfh rswlpl}dwlrq wkxurxjkqhvv iru
-- frpsxwdwlrqdo vshhg dgydqwdjh1 wklv xvxdoo| uhvxowv lq pdunhg ghfuhdvh
-- lq frpsxwlqj wlph zlwk olwwoh ru qr hiihfw rq uhvxowlqj dssur{lpdwlrq
-- dffxudf| +hvshfldoo| xvhixo iru h{sorudwru| zrun,1
-- lv @ 4 @A qr dffhohudwlrq1
-- lv @ 8 @A pd{lpxp vshhg dgydqwdjh1
-- +ghidxow= lv@7, +Uhi ^7` Vhfv1 613 0 713,
--
-- bpduvborjlw @ lo
-- fdoo orjlw+lo,=
-- lo @ ruglqdu|2orjlvwlf uhjuhvvlrq iodj1
-- lo @ 3 @A ruglqdu| ohdvw0vtxduhv uhjuhvvlrq1
-- lo @ 4 @A orjlvwlf uhjuhvvlrq1
-- +ghidxow= lo@3,1 Li orjlvwlf uhjuhvvlrq lv vhohfwhg +lo@4, wkhq
-- wkh uhvsrqvh yduldeoh lv dvvxphg wr wdnh rq rqo| wkh ydoxhv 324 dqg
-- wkh pduv prgho lv iru wkh orj0rggv= i+{, @ orj +Su+\@4={,2Su+\@3={,,1
-- +Uhi^5` Vhf1 718,
--
-- bpduvbgi @ gi
-- fdoo vhwgi+gi,=
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-- gi @ qxpehu ri ghjuhhv0ri0iuhhgrp fkdujhg iru +xquhvwulfwhg,
-- nqrw rswlpl}dwlrq1 +ghidxow= gi@613,
-- +Uhi^5` Vhf1 619/ Uhi^6` Vhf1 516,
--
-- bpduvbhvwlpdwhbgi @ l{
-- fdoo {ydolg+l{,=
-- l{ @ frqwuro sdudphwhu iru vdpsoh uhxvh whfkqltxh xvhg wr dxwrpdwlfdoo|
-- hvwlpdwh vprrwklqj sdudphwhu gi +vhh deryh, iurp wkh gdwd1
-- l{ @ 3 @A qr hiihfw +ghidxow,1 ydoxh xvhg iru gi lv vhw e| xvhu li
-- vhwgi+gi, lv fdoohg +vhh deryh,/ rwkhuzlvh ghidxow ydoxh
-- +gi@613, lv xvhg1
-- l{ A 3 @A l{ 0 irog furvv0ydolgdwlrq1
-- l{ ? 3 @A vlqjoh ydolgdwlrq sdvv xvlqj hyhu| +0l{,wk +udqgrpo| vhohfwhg,
-- revhuydwlrq dv dq lqghshqghqw whvw vhw1
-- li l{1qh13 wkhq fdoo vhwgi+gi, +vhh deryh, kdv qr hiihfw1 li l{ A 3/
-- frpsxwdwlrq lqfuhdvhv urxjko| e| d idfwru ri l{ ryhu wkdw iru l{ @ 31
-- iru l{ ? 3 frpsxwdwlrq lqfuhdvhv dssur{lpdwho| e| d idfwru ri wzr1
-- +Uhi^6` Vhf1 516,
--
-- bpduvbvhhg @ lv
-- fdoo vwvhhg+lv,=
-- lv @ vhhg iru lqwhuqdo udqgrp qxpehu jhqhudwru xvhg wr jurxs revhuydwlrq
-- vxevhwv iru ydolgdwlrq +l{1qh13,1 +ghidxow= lv@<;:987654,1
--
--
-- bpduvbshqdow| @ iy
-- fdoo vhwiy+iy,=
-- iy @ +iudfwlrqdo, lqfuhphqwdo shqdow| iru lqfuhdvlqj wkh qxpehu ri yduldeohv
-- lq wkh pduv prgho1 vrphwlphv xvhixo zlwk kljko| froolqhdu ghvljqv dv lw
-- pd| surgxfh qhduo| htxlydohqw prghov zlwk ihzhu suhglfwru yduldeohv/
-- dlglqj lq lqwhusuhwdwlrq1 +iy 1jh1 3,
-- iy @ 313 @A qr shqdow| +ghidxow,1
-- iy @ 3138 @A prghudwh shqdow|1
-- iy @ 314 @A khdy| shqdolw|1
-- wkh ehvw ydoxh ghshqgv rq wkh vshflilf vlwxdwlrq dqg vrph xvhu
-- h{shulphqwdwlrq xvlqj gliihuhqw ydoxhv lv xvxdoo| uhtxluhg1 wklv rswlrq
-- vkrxog eh xvhg zlwk vrph fduh1 +Uhi^5` Vhf1 816,
--
-- bpduvbfdwhjrulfdo @ lf
-- fdoo vhwlf+lf,=
-- lf @ iodj uhvwulfwlqj fdwhjrulfdo 0 ruglqdo lqwhudfwlrqv1
-- lf @ 3 @A qr hiihfw +ghidxow,1
-- lf @ 4 @A lqwhudfwlrqv ehwzhhq fdwhjrulfdo dqg ruglqdo yduldeohv surklelwhg1
-- lf @ 5 @A pd{lpxp qxpehu ri ruglqdo yduldeohv sduwlflsdwlqj lq dq|
-- lqwhudfwlrq lv uhvwulfwhg wr wzr1 fdwhjrulfdo lqwhudfwlrqv duh
-- xquhvwulfwhg1
-- wkh uhvwulfwlrqv dvvrfldwhg zlwk d ydoxh ri lf duh lpsrvhg lq dgglwlrq
-- wr wkrvh wkdw duh frqwuroohg e| wkh pl dqg o{ iodjv +vhh deryh,1
--
-- bpduvbplqlpxpbvsdq @ pv
-- fdoo vhwpv+pv,=
-- pv @ plqlpxp vsdq +plqlpxp qxpehu ri revhuydwlrqv ehwzhhq hdfk nqrw,1
-- pv 1oh1 3 @A ghidxow ydoxh +ghshqglqj rq q dqg s, lv xvhg1
-- +ghidxow= pv@3,1 +Uhi^5` Vhf1 61;,
--
-- Uìiìuhqfhv =
--
-- ^4` Iulhgpdq/ M1 K1 +4<;;,1 Ilwwlqj ixqfwlrqv wr qrlv| gdwd lq kljk
-- glphqvlrqv1 Surf1/ Wzhqw|wk V|psrvlxp rq wkh Lqwhuidfh/ Zhjpdq/ Jdqw}/
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-- dqg Ploohu/ hgv1 Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq/ Doh{dqguld/ YD1 60761
--
-- ^5` Iulhgpdq/ M1 K1 +4<<4d,1 Pxowlyduldwh dgdswlyh uhjuhvvlrq vsolqhv
-- +zlwk glvfxvvlrq,1 Dqqdov ri Vwdwlvwlfv/ 4</ 40474 +Pdufk,1
--
-- ^6` Iulhgpdq/ M1 K1 +4<<4e,1 Hvwlpdwlqj ixqfwlrqv ri pl{hg ruglqdo dqg
-- fdwhjrulfdo yduldeohv xvlqj dgdswlyh vsolqhv1 Ghsduwphqw ri Vwdwlvwlfv/
-- Vwdqirug Xqlyhuvlw|/ Whfk1 Uhsruw OFV43;1
--
-- ^7` Iulhgpdq/ M1 K1 +4<<6,1 Idvw PDUV1 Ghsduwphqw ri Vwdwlvwlfv/
-- Vwdqirug Xqlyhuvlw|/ Whfk1 Uhsruw OFV4431
--
-- ^8` Iulhgpdq/ M1 K1 dqg Vloyhupdq/ E1 Z1 +4<;<,1 Ioh{leoh sduvlprqlrxv
-- vprrwklqj dqg dgglwlyh prgholqj +zlwk glvfxvvlrq,1 WHFKQRPHWULFV/ 64/
-- 606< +Ihexudu|,1
--
-2

surf +5, @ pduvbhvwlpdwh+|/{/z/qE/qL/O{,>
orfdo ip/urzbip/lp/urzblp>
orfdo urzbvs/urzbgs/urzbpp>
orfdo Q/S/qpfy/qwfy>
orfdo ipw/rpdw/edviq/gdwd/vjq/lqg{>
orfdo sduhqw/vlgh/yduv/nqrw/frhi>
orfdo vd/l/dx{>
orfdo lv/lo/gi/l{/vhhg/iy/lf/pv>

Q @ urzv+{,>
S @ frov+{,>

qpfy @ 3>
qwfy @ 3>

urzbip @ 6 . qE-+8-qL.qpfy.9, . 5-S . qwfy>
urzblp @ 54 . qE-+6-qL.;,>

urzbvs @ Q - +bpduvbpd{+qE.4/5, . 6, .
bpduvbpd{+bpduvbpd{+6-Q.8-qE.S/5-S,/7-Q, .
5-S . 7-qE>

urzbgs @ bpduvbpd{+Q-qE/+qE.4,-+qE.4,, . bpduvbpd{++qE.5,-+qpfy.6,/7-qE,>
urzbpp @ Q-S . 5-bpduvbpd{+qpfy/qL,>

urzbvs @ urzbvs . 433>
urzbgs @ urzbgs . 433>
urzbpp @ urzbpp . 433>
urzbip @ urzbip . 433>
urzblp @ urzblp . 433>

ip @ }hurv+urzbip/4,>
lp @ }hurv+urzblp/4,>

lv @ bpduvbvshhg>
lo @ bpduvborjlw>
gi @ bpduvbgi>
l{ @ bpduvbhvwlpdwhbgi>
vhhg @ bpduvbvhhg>
iy @ bpduvbshqdow|>
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lf @ bpduvbfdwhjrulfdo>
pv @ bpduvbplqlpxpbvsdq>

{ @ {*> 2- i5f -2

li urzv+|, 2@ Q ru frov+|, 2@ 4>
huuruorj %huuhxu = { hw | qh vrqw sdv frpsdwleohv1%>
hqg>

hqgli>

li lvplvv+{, ru lvplvv+|,>
huuruorj %huuhxu = qrq lpsoìphqwì srxu ohv ydohxuv pdqtxdqwhv1%>
hqg>

hqgli>

li bpduvbplqlpxpbvsdq A@ Q>
huuruorj %huuhxu = bpduvbplqlpxpbvsdq hvw soxv judqg txh oh qrpeuh g*revhuydwlrqv $%>
hqg>

hqgli>

li bpduvbplqlpxpbvsdq ? 3>
bpduvbplqlpxpbvsdq @ 3>

hqgli>

li qL ? 4>
qL @ 4>

hqgli>

li O{ @@ 3 ru O{ @@ 4>
O{ @ rqhv+S/4,>

hqgli>

li urzv+O{, 2@ S ru frov+O{, 2@ 4>
huuruorj %huuhxu = pdxydlvh glphqvlrq gx yhfwhxu O{1%>
hqg>

hqgli>

li z @@ 3 ru z @@ 4>
z @ rqhv+Q/4,>

hqgli>

li urzv+z, 2@ Q ru frov+z, 2@ 4>
huuruorj %huuhxu = pdxydlvh glphqvlrq gx yhfwhxu z1%>
hqg>

hqgli>

li bpduvborjlw 2@ 3>
bpduvborjlw @ 4>

hqgli>

li bbrxwsxw>
fdoo khdghu+%PDUV 0 Pxowlyduldwh Dgdswdwlyh Uhjuhvvlrq Vsolqhv%/%%/3,>
sulqw>
sulqw %Lqsxw sdudphwhuv=%>
sulqw %00000000000000000%>
sulqw % Qxpehu ri Qxpehu ri Qxpehu ri %>
sulqw %revhuydwlrqv yduldeohv edvlv ixqfwlrqv %>
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ohw ipw^6/6` @ %(oi% ; 3 %(oi% 46 3 %(oi% 4: 3>
fdoo sulqwip+Q�S�qE/4/ipw,> sulqw>
sulqw >
sulqw %Pduv prgholqj sdudphwhuv=%>
sulqw %0000000000000000000000000%>
sulqw %Lqwhudfwlrq Ghjuhhv Uhjuhvvlrq Lqfuhphqwdo Uhvwulfwlqj Vshhg Plqlpxp%>
sulqw % ohyho ri iuhhgrp shqdow| fdwhjrulfdo idfwru vsdq %>
ohw ipw^:/6` @ %(oi% 9 3 %(oi% 48 5 %-1-oi% 46 ; %(oi% 46 6 %(oi% 44 3 %(oi% 45 3 %(oi% 43 3>
rpdw @ qL�bpduvbgi>
li bpduvborjlw @@ 4>

rpdw @ rpdw � %ORJLW%>
hovh>

rpdw @ rpdw � % ROV %>
hqgli>
rpdw @ rpdw � bpduvbshqdow| � bpduvbfdwhjrulfdo � bpduvbvshhg � bpduvbplqlpxpbvsdq>
fdoo sulqwip+rpdw/4�4�3�4�4�4�4/ipw,> sulqw>
sulqw >
sulqw %Suhglfwru yduldeoh iodj=%>
sulqw %000000000000000000000000%>
ohw ipw^4/6` @ %-1-oi% ; 9>
rpdw @ +3 '.%ydu= %,�+3 '. %&% '. iwrfy+vhtd+4/4/S,*/4/3,,>
fdoo sulqwip+rpdw/3/ipw,> sulqw>
rpdw @ +3 '.%iodj= %,�+3 '. iwrfy+O{*/4/3,,>
fdoo sulqwip+rpdw/3/ipw,> sulqw>
sulqw >
sulqw >
sulqw % @@@@@@@@@@@@@@@@@@@@@@@@@@@@@%>
sulqw >
sulqw >
sulqw 2ioxvk %Iruzdug vwhszlvh nqrw sodfhphqw111%>
sulqw>
sulqw %Edvlv ixqfwlrqv Sduhqw Yduldeoh vlghg edvlv nqrw ydoxh%>
sulqw 2ioxvk %0000000000000000000000000000000000000000000000000000000000000000000000000%>

hqgli>

goofdoo 2u bgoobpduv69+Q/S/{/|/z/qE/qL/O{/ip/lp/
urzbip/urzblp/urzbvs/urzbgs/urzbpp/
lv/lo/gi/l{/vhhg/iy/lf/pv,>

ip @ ip^4=lp^4``>
lp @ lp^4=lp^5``>

li bbrxwsxw>
edviq @ 3 '. %&% '. iwrfy+vhtd+3/4/qE.4,/4/3,>
gdwd @ ip^4`�plvv+}hurv+4/7,/3, �

uhvkdsh+ip^5=8-qE.4`/qE/8,>

sduhqw @ gdwd^1/7`>
vlgh @ gdwd^1/5` 1A 3>
yduv @ dev+gdwd^1/5`,>
nqrw @ gdwd^1/6`>
frhi @ gdwd^1/4`>
rpdw @ edviq�+huuru+3,�edviq^4.sduhqw^5=qE.4``,>

lqg{ @ lqgh{fdw+vlgh/3,>
vjq @ rqhv+qE.4/4, 1- +3 '. %.%,>
vjq^4` @ 3 '. %%>
li lqg{ 2@ huuru+3,>

vjq^lqg{` @ rqhv+urzv+lqg{,/4, 1- +3 '. %0%,>
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hqgli>
rpdw @ rpdw�iwrfy+yduv/4/3,�vjq�nqrw>

rpdw^4/6` @ %F%>
ohw ipw^8/6` @ %-1-oi% 43 ; %-1-oi% 48 ; %-1-oi% 45 ; %-1-oi% 48 ; %-1-oi% 54 6 >
fdoo sulqwip+rpdw/3�3�3�3�4/ipw,> sulqw> sulqw>

vd @ %% '. }hurv+qE.4/4,>
l @ 5>
gr xqwlo l A qE . 4>

li Sduhqw^l` @@ 3>
vd^l` @ bpduvbvwulqjbedviq+yduv^l`/nqrw^l`/vlgh^l`, >

hovh>
vd^l` @ vd^sduhqw^l`.4` '. % - % '. bpduvbvwulqjbedviq+yduv^l`/nqrw^l`/vlgh^l`, >

hqgli>
l @ l . 4>

hqgr>
vd^4` @ %41333%>
dx{ @ % % '. +%% '. edviq, '. % = % '. vd>
l @ 4>
gr xqwlo l A qE . 4>

sulqw dx{^l`>
l @ l . 4>

hqgr>
sulqw>
sulqw >
sulqw % @@@@@@@@@@@@@@@@@@@@@@@@@@@@@%>
sulqw >
sulqw >

sulqw 2ioxvk %Ilqdo prgho diwhu edfnzdug vwhszlvh holplqdwlrq111%> sulqw>
rpdw @ edviq�frhi>
ohw ipw^5/6` @ %-1-oi% 43 ; %-1-oi% 55 8>
sulqw %Edvlv ixqfwlrqv Frhiilflhqw%>
sulqw 2ioxvk %00000000000000000000000000000000%>
lqg{ @ vholi+vhtd+4/4/qE.4,/frhi 12@ 3,>
rpdw @ rpdw^lqg{/1`>
fdoo sulqwip+rpdw/3�4/ipw,> sulqw>

sulqw 2ioxvk %Uhvsrqvh prgho=%> sulqw>

dx{ @ iwrvd+dev+frhi,/%(0 -1-oi%/43/8/4,>
lqg{ @ lqgh{fdw+frhi 1A 3/3,>
vjq @ rqhv+qE.4/4, 1- +3 '. % . %,>
li lqg{ 2@ huuru+3,>

vjq^lqg{` @ rqhv+urzv+lqg{,/4, 1- +3 '. % 0 %,>
hqgli>
vd @ % % '. +%% '. vjq, '. dx{ '. % - % '. vd >
vd^4` @ iwrvd+frhi^4`/%(0 -1-oi%/43/8/4,>
lqg{ @ lqgh{fdw+frhi 12@ 3/4,>
dx{ @ vd^lqg{`>
dx{^4` @ %\ @ % '. dx{^4`>
l @ 4>
gr xqwlo l A urzv+dx{,>

sulqw dx{^l`>
l @ l . 4>

hqgr>

hqgli>
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uhws+ip/lp,>
hqgs>

surf bpduvbpd{+{/|,>
orfdo pd{>

pd{ @ { 1A@ |>
pd{ @ { 1- pd{ . | 1- +40pd{,>

uhws+pd{,>
hqgs>

surf bpduvbvwulqjbedviq+ydu/nqrw/vlgh,>
orfdo vd>

ydu @ iwrv+ydu/%&(-1-oi%/4/3,>
li vlgh @@ 4>

li nqrw ? 3>
vd @ % . % '. wulpEodqn+iwrv+0nqrw/%(0 -1-oi%/43/6,,>

hovh>
vd @ % 0 % '. wulpEodqn+iwrv+nqrw/%(0 -1-oi%/43/6,,>

hqgli>
vd @ ydu '. vd>

hovh>
vd @ wulpEodqn+iwrv+nqrw/%(0 -1-oi%/43/6,, '. % 0 % '. ydu>

hqgli>
vd @ %pd{+3/% '. vd '. %,%>

uhws+vd,>
hqgs>

O*h{hpsoh gh Iulhgpdq

qhz>
oleudu| jur/sjudsk/rswpxp>
Olejur>

fov>

&lqfoxgh pduv691vuf>

ordg gdwd^83/9` @ pduv1gdwd>
| @ gdwd^1/9`>
{ @ gdwd^1/4=8`>

bpduvbgi @ 6>
bpduvbshqdow| @ 313>
bpduvbvshhg @ 8>
bpduvbplqlpxpbvsdq @ 6>
~ip/lp� @ pduvbhvwlpdwh+|/{/4/48/8/3,>

Ohv uìvxowdwv

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
PDUV 0 Pxowlyduldwh Dgdswdwlyh Uhjuhvvlrq Vsolqhv 723925333 7=88 sp

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

Lqsxw sdudphwhuv=
00000000000000000

Qxpehu ri Qxpehu ri Qxpehu ri
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revhuydwlrqv yduldeohv edvlv ixqfwlrqv
83 8 48

Pduv prgholqj sdudphwhuv=
0000000000000000000000000
Lqwhudfwlrq Ghjuhhv Uhjuhvvlrq Lqfuhphqwdo Uhvwulfwlqj Vshhg Plqlpxp

ohyho ri iuhhgrp shqdow| fdwhjrulfdo idfwru vsdq
8 6133 ROV 31333 3 8 6

Suhglfwru yduldeoh iodj=
000000000000000000000000

ydu= &4 &5 &6 &7 &8
iodj= 4 4 4 4 4

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

Iruzdug vwhszlvh nqrw sodfhphqw111

Edvlv ixqfwlrqv Sduhqw Yduldeoh vlghg edvlv nqrw ydoxh
0000000000000000000000000000000000000000000000000000000000000000000000000

&3 1 F 0 1
&4 &3 7 . 31336
&5 &3 5 . 31777
&6 &3 5 0 31777
&7 &3 4 . 318<7
&8 &3 4 0 318<7
&9 &3 6 . 3193;
&: &3 6 0 3193;
&; &3 8 . 3133;
&< &; 4 . 31:36

&43 &; 4 0 31:36
&44 &43 5 . 31963
&45 &43 5 0 31963
&46 &5 4 . 31958
&47 &5 4 0 31958
&48 &46 8 . 3133;

&3 = 41333
&4 = pd{+3/&7 0 31336,
&5 = pd{+3/&5 0 31777,
&6 = pd{+3/31777 0 &5,
&7 = pd{+3/&4 0 318<7,
&8 = pd{+3/318<7 0 &4,
&9 = pd{+3/&6 0 3193;,
&: = pd{+3/3193; 0 &6,
&; = pd{+3/&8 0 3133;,
&< = pd{+3/&8 0 3133;, - pd{+3/&4 0 31:36,
&43 = pd{+3/&8 0 3133;, - pd{+3/31:36 0 &4,
&44 = pd{+3/&8 0 3133;, - pd{+3/31:36 0 &4, - pd{+3/&5 0 31963,
&45 = pd{+3/&8 0 3133;, - pd{+3/31:36 0 &4, - pd{+3/31963 0 &5,
&46 = pd{+3/&5 0 31777, - pd{+3/&4 0 31958,
&47 = pd{+3/&5 0 31777, - pd{+3/31958 0 &4,
&48 = pd{+3/&5 0 31777, - pd{+3/&4 0 31958, - pd{+3/&8 0 3133;,

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Ilqdo prgho diwhu edfnzdug vwhszlvh holplqdwlrq111

Edvlv ixqfwlrqv Frhiilflhqw
00000000000000000000000000000000

&3 <1<:6::
&4 <1<859<
&5 :14;;88
&6 054148;;4
&8 048135:<8
&9 461633:7
&: 9185459
&< 5;1:4738

&45 8318:3;5
&46 08;1::9;8

Uhvsrqvh prgho=

\ @ <1<:6::
. <1<859< - pd{+3/&7 0 31336,
. :14;;88 - pd{+3/&5 0 31777,
0 54148;;4 - pd{+3/31777 0 &5,
0 48135:<8 - pd{+3/318<7 0 &4,
. 461633:7 - pd{+3/&6 0 3193;,
. 9185459 - pd{+3/3193; 0 &6,
. 5;1:4738 - pd{+3/&8 0 3133;, - pd{+3/&4 0 31:36,
. 8318:3;5 - pd{+3/&8 0 3133;, - pd{+3/31:36 0 &4, - pd{+3/31963 0 &5,
0 8;1::9;8 - pd{+3/&5 0 31777, - pd{+3/&4 0 31958,

+jdxvv,

418 Ohv uhvvrxufhv vxu Lqwhuqhw

� Jhqhudo uhvvrxufhv dqg lqirupdwlrq

� kwws =22jxuxnxo1xff1dphulfdq1hgx2hfrq2jdxvvuhv2JDXVVLG[1KWP � Dphulfdq Xqlyhuvlw| Vriwzduh
Dufklyh

� kwws =22zzz1dswhfk1frp � Dswhfk V|vwhpv/ LQF1 JDXVV Krph Sdjh

� kwws =22zzz1vflhqwl�fzhe1frp2vflhqfhh1kwpo � Vwhidq Vwhlqkdxv

� kwws =22zzz1uknrqlqj1frp2jdxvv2 � Uxxg Nrqlqj

� kwws =22qhwhf1zxvwo1hgx2FrgHf2Jdxvv1kwpo � Jdxvv dw FrgHf

� JDXVV glvwulexwruv

� kwws =22zzz1dgglwlyh0qhw1gh � DGGLWLYH JpeK

� kwws =22zzz1pdwkvwdw1frp1dx � Pdwkvwdw Frpsxwlqj

� kwws =22zzz1udyhqkrop1frp � Udyhqkrop Frpsxwlqj

� kwws =22zzz1ulwph1frp � Ulwph Lqirupdwltxh

� kwws =22zzz1wlpehuodnh1fr1xn �0 Wlpehuodnh Frqvxowlqj

� JDXVV qrwhv

� kwws =22zzz1fludqr1xprqwuhdo1fd2sxeolfdwlrq2jxlghv2jdxvv2jdxvv1kwpo � Jxlgh vxu o*xwlolvdwlrq gx
orjlflho JDXVV e| Ehqrlw Gxurfkhu dqg Qrupdqg Udqjhu/ FLUDQR

� kwws =22vfrwwlh1vwlu1df1xn2vriwzduh2jdxvverrn2frqwhqwv1kwpo � JDXVV dq Lqwurgxfwlrq Rqolqh vhplqdu
frxuvherrn e| Gdylg Ehoo dqg Ihol{ Ulwfklh/ Vwluolqj Xqlyhuvlw|
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� kwws =22zzz1hfq1xodydo1fd2�gero2frxuv2hfq949<72lqgh{1kwpo � Ghqlv Erogxf +Sdjh g*dffhxlo srxu oh
frxuv HFQ0949<7 Ìfrqrpìwulh,

� kwws =22zzz1hfq1xodydo1fd2dlgh2jdxvv2jdxvv1kwpo � Ghqlv Erogxf +Oh v|vwëph Jdxvv,

� kwws =22zzz1ihz1hxu1qo2ihz2shrsoh2gudlvpd2 � Jhuulw Gudlvpd +Lqwurgxfwlrq wr Jdxvv,

� kwws =22zzz1hfrq1een1df1xn2idfxow|2nhqf2pvfifi1kwpo � Wxudod| Nhqf +Frpsxwdwlrqdo Ilqdqfh,

� kwws =22zzz1froxpeld1hgx2�wo4572Jdxvv2Frqwhqw.Q1kwp � Wv}0Fkhrqj Odl +JDXVV Wxwruldo,

� kwws =22zzz1xql0nrhoq1gh2wkhphq2Vwdwlvwln2jdxvv2jdxvv0qdj1kwpo � Dq H{dpsoh ri wkh �G|qdplf
Oleudu| Lqwhuidfh +Qdj Fdoo lq Jdxvv/ Jhupdq,

� kwws =22zzz1plpdv1df1xn2vwdwv2jdxvv2 � JDXVV Krph Sdjh rq PLPDV

� kwws =22vwdwode1vwdw1|doh1hgx2vwdwode2vriwzduh2JDXVV1kwpo � JDXVV Krph Sdjh dw \doh Vwdwode

� Hfrqrphwulfv

� kwws =22zzz1hfrqrwurq1frp � Mrkq Euhvodz

� kwws =22zzz1hfrq1xfod1hgx2gz|hu25642v|oo<<1kwp � Pdun Gz|hu +Jdxvv surjudpv ri wkh frxuvh �Lq0
wurgxfwlrq wr Olqhdu/ Pxowlyduldwh Phwkrgv iru Vhuldoo| Ghshqghqw Gdwd�,

� kwws =22hovd1ehunhoh|1hgx2jdxvvbsurjv1kwpo � Hfrqrphwulfv Oderudwru| Vriwzduh Dufklyh

� kwws =22vzrshf1kkv1vh2kdvwhi2dev2kdvwhi34:41kwp � Mdq Hnoùi dqg Vxqh Nduovvrq

� kwws =22zzz1hfrq1xpq1hgx2�jhzhnh2 � Mrkq Jhzhnh +Ed|hvldq hfrqrphwulfv dqg vwdwlvwlfv,

� kwws =22hfrq1od1svx1hgx2�hjk|vhov2hulfbiup1kwp � Hulf Jk|vhov

� kwws =22sjlrw1fruh1xfo1df1eh2 � Slhuuh Jlrw

� kwws =22zzz1vvf1zlvf1hgx2�ekdqvhq2surjv2surjv1kwp � Euxfh H1 Kdqvhq

� kwws =22sdjhv1q|x1hgx2�ek652surjudpvbiudph1kwpo � Eduw Krelmlq

� kwws =22zhezduh1sulqfhwrq1hgx2hfrqrphwulfv2surjudpv2 � Er H1 Krqruì

� kwws =22zzz1el}1xlrzd1hgx2idfxow|2krurzlw}2 � Mrho O1 Krurzlw}

� kwws =22wurl1ff1urfkhvwhu1hgx2�gvkq2Surjv1kwpo � G1M1 Krgjvrq +Dgdswdwlyh hvwlpdwlrq,

� kwws =22zzz1pd{zhoo1v|u1hgx2pd{sdjhv2idfxow|2fgndr2zrunlqj2z1kwpo � Fklkzd Ndr

� kwws =22mkxql{1kfi1mkx1hgx2�ghbolpd2jdxvv1kwpo � Shgur gh Olpd

� kwws =22zzz1djhfrq1xfgdylv1hgx2krphsdjhv2Prkdsdwud2krpsj2frgholvw1kwpo � Vdqghhs Prkdsdwud

� kwws =22zzz1hxu1qo2ihz2hl2olqnv2rrpv2&surjudpv � Pdulxv Rrpv +Sdu�pd surjudp,

� kwws =22hfode1hfrq1sg{1hgx2jsh2 � Nxdq0Slq Olq dqg Odql Shqqlqjwrq

� kwws =22hfrqzhe1vvfqhw1xfod1hgx2srwwhu2565e2jdxvv565surjudpv1kwpo � Vlprq P1 Srwwhu

� kwws =22vfrwwlh1vwlu1df1xn2�iul342jdxvv2jdxvv1kwpo � Ihol{ Ulwfklh

� kwws =22uhvhdufk1psov1iue1ihg1xv2�guxqnoh2vriwzduh2JNU2pps1kwpo � Gdylg H1 Uxqnoh

� +JDXVV Surjudpv iru Pxowlshulrg Pxowlqrpldo Surelw,

� kwws =22idfxow|1zdvklqjwrq1hgx2urqv2 � Urq Vfkrhqehuj

� kwws =22zzz1kkv1vh2shuvrqdo2Svrghuolqg2 � Sdxo Vùghuolqg

� kwws =22zzz1llhv1vx1vh2ohrvyhq2 � Oduv H1R1 Vyhqvvrq

� kwws =22zzz1vkk1�2�ydlkhnrv2pybhfrq1kwp � Plnd Ydlkhnrvnl +Jhqhudol}hg Phwkrg ri Prphqwv,

� kwws =22ndixzrqj1hfrq1fxkn1hgx1kn2uhvhdufk2jdxvvfrgh1kwp � Nd0ix Zrqj

� Sdqho Gdwd

� kwws =22zzz1fhp�1hv2�duhoodqr2 � Pdqxho Duhoodqr +GSG<;,

� kwws =22zzz1vldvu1xqlvj1fk2ohfkqhu2uhvhdufk2s5bqosg1kwpo � Plfkdho Ohfkqhu +Jdxvv surjudpv ri wkh
uhvhdufk surmhfw = Hfrqrphwulf Phwkrgv iru Qrqolqhdu Sdqho Gdwd Prghov,

� kwws =22zzz1qhn1ox1vh2qhnfzh2 � Fxuw Zhoov
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4 XQH FRXUWH LQWURGXFWLRQ Ã JDXVV

� Jdufk Prghov

kwws =22zzz1ep1xvw1kn2�mfgxdq2 � Mlq0Fkxdq Gxdq +JDUFK rswlrq sulflqj prgho,

� � kwws =22zzz1gxnh1hgx2�vj452vriwzduh2vriw1kwp � Vwhskhq I1 Jud|

� kwws =22zzz1fed1xk1hgx2�uvxvpho2Dfdghplf2zruns1kwp � Udxol Vxvpho

� kwws =22zhehu1xfvg1hgx2Ghswv2Hfrq2Vriwzduh2DUFK1kwpo � XFVG Ghsduwphqw ri Hfrqrplfv +Jdxvv
surjudpv ri N1 Nurqhu dqg Y1 Qj,

� Wlph Vhulhv/ Vwdwh Vsdfh Prghov dqg Ndopdq Ilowh

� kwws =22zhehu1xfvg1hgx2�mkdplowr2vriwzduh1kwp � Mdphv Kdplowrq

� kwws =22zhehu1x1zdvklqjwrq1hgx2�h}lyrw2hfrq8452hfrq8451kwp � Fkdqj0Mlq Nlp

� kwws =22zzz1hfrq1zdvklqjwrq1hgx2xvhu2fqhovrq2pdunry2sujpolvw1kwp � Zhevlwh iru Nlp dqg Qhovrq
+4<<;, +Frpsxwhu surjudpv dqg gdwd wr dffrpsdq| �Vwdwh0Vsdfh Prghov zlwk Uhjlph0Vzlwfklqj = Fodv0
vlfdo dqg Jleev0Vdpsolqj Dssurdfkhv zlwk Dssolfdwlrqv�,

� kwws =22lvh1zlzl1kx0ehuolq1gh2�oxhwnh2 � Khopxw O wnhsrko +PxoWl,

� kwws =22zzz1khf1fd2�s5;32frgh2frghsdjh1kwpo � Vlprq ydq Qrughq

� kwws =22fhs1ovh1df1xn2ipj2shrsoh2vkxhwulp2jdxvv1kwp � Jhr�uh| Vkxhwulp +Pxowlyduldwh Ndopdq �o0
whulqj frgh,

� kwws =22zzz1vrfvfl1xpq1hgx2�vwlpvrq2g|plplf1suj � M1 Vwlpvrq +Zdwvrq0Hqjoh Ndopdq �owhu G\PL0
PLF prgho,

� kwws =22zzz1ihz1hxu1qo2ihz2shrsoh2gmydqglmn2 � Glfn ydq Glmn +Jdxvv surjudpv ri wkh errn

� �Qrqolqhdu Wlph Vhulhv Prghov lq Hpslulfdo Ilqdqfh�,

� kwws =22zzz1zzv1sulqfhwrq1hgx2�pzdwvrq2sxeol1kwpo � Pdun Zdwvrq

� kwws =22zzz1qhn1ox1vh2qhnfzh2 � Fxuw Zhoov +surjudpv ri wkh errn �Wkh Ndopdq Ilowhu lq Ilqdqfh�,

� Vlpxodwlrq

� kwws =22zzz1srovfl1zyx1hgx2idfxow|2prrqh|2krphsdjh1kwp � Fkulvwrskhu ]1 Prrqh|

� kwws =22zzz1duhf1xpg1hgx2pqhuoryh2pqhuoryh1kwp � Pduf Qhuoryh

� Vwdwlvwlfv

� iws =22iws1flfw1iu2sxe2ovwdwsure2vlu � \1 Dudjrq +urxwlqhv iru VLU dqg pxowlyduldwh VLU 0 Volfhg Lqyhuvh
Uhjuhvvlrq,

� kwws =22zzz1hfrq1xfgdylv1hgx2�fdphurq2jdxvv1kwpo � D1 Frolq Fdphurq

� kwws =22zzz1hfrq1xfgdylv1hgx2�fdphurq2udfg2udfggdwd1kwpo � D1 Frolq Fdphurq dqg Sudylq N1 Wul0
yhgl +Uhjuhvvlrq Dqdo|vlv ri Frxqw Gdwd,

� kwws =22gduzlq1fzux1hgx2�zlwwh2jdxvv2 � Vdqghu Juhhqodqg +elr0vwdwlvwlfv,

� kwws =22z417961whold1frp2�x796378542ulhpdqq2 � Dqghuv Ndoohq +wkh Ulhpdqq oleudu|,

� kwws =22JNlqj1Kduydug1Hgx2vwdwv1vkwpo � Jdu| Nlqj

� kwws =22zzz1od1xwh{dv1hgx2uhvhdufk2idfxow|2gsrzhuv2surjudpv1kwpo � Gdq Srzhuv

� kwws =22zzz1od1xwh{dv1hgx2uhvhdufk2idfxow|2gsrzhuv2errn2 � Gdq Srzhuv dqg \x [lh

� +Vwdwlvwlfdo Phwkrgv iru Fdwhjrulfdo Gdwd Dqdo|vlv,

� iws =22iws1flfw1iu2sxe2ovwdwsure2frpsdu � V1 Yljxlhu0Sod +urxwlqhv ri wkh duwlfoh �Idfwru0Edvhg frpsd0
ulvrq ri vhyhudo srsxodwlrqv xvlqj wkh FRPSDU vriwzduh�/ Frpsxwdwlrqdo Vwdwlvwlfv/ </ 4680496,

� Ilqdqfh

� kwws =22zzz1khf1iu2suriv2ghsw2ih2urfnlqjh2krph2lqgh{1kwp � Plfkdho Urfnlqjhu

� kwws =22zzz1jrrgqhw1frp2�gk:79:62jfrgh1kwp � Fdphurq Urrnoh|

� kwws =22zzz1flw|1df1xn2fxev2ihuf2wklhuu|2jdxvv1kwpo � Wklhuu| Urqfdool
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� Pdfurhfrqrplfv

� kwws =22zzz1xql0vlhjhq1gh2�yzoy2hkojhq2vriwzduh2lqgh{1kwp � M ujhq Hkojhq

� kwws =22zhehu1xfvg1hgx2�zghqkddq2vriw1kwpo � Zrxwhu ghq Kddq*v vriwzduh froohfwlrq +Sdudphwhul}hg
H{shfwdwlrqv Dojrulwkpv,

� kwws =22zzz1hfr1xwh{dv1hgx2idfxow|2Nhqgulfn2iurqwsj2JDXVV1kwp � Gdylg Dqguhz Nhqgulfn +pd0
furhfrqrphwulf prgho dqg ulffdwl htxdwlrqv,

� kwws =22zzz1hfrq1rklr0vwdwh1hgx2mkp2mkp1kwpo � M1 Kxvwrq PfFxoorfk

� kwws =22lghdv1xtdp1fd2TPUEF2frghv1kwpo � TP)UEF Frghv Rqolqh

� kwws =22erqyhqw1xsi1hv2�udyq2pruvriw1kwpo � Pruwhq R1 Udyq +Exvlqhvv f|foh prghov,

� kwws =22zzz1zzv1sulqfhwrq1hgx2�pzdwvrq2sxeol1kwpo � Pdun Zdwvrq

� Jdphv Wkhru|

� kwws =22dlgd1hfrq1|doh1hgx2�dulho2 � Dulho V1 Sdnhv

� kwws =22zzz1jry1kduydug1hgx2judgxdwh2whufhu2sdshuv2sdshuv1kwp � Mdphv Krqdnhu

� Rwkhuv

� kwws =22zzz1lqirupdwln1xql0iudqnixuw1gh2�vwvw2GFN46 � GFN prgxoh

5 Od eleolrwkëtxh JUR gx Jurxsh gh Uhfkhufkh Rsìudwlrqqhooh
Fhwwh eleolrwkëtxh d ìwì gìyhorssì dx JUR ghsxlv Dyulo 4<<<1 Hooh hvw jìuìh sdu xqh ìtxlsh gh 5 rx 6

lqjìqlhxuv1 Txhotxhv fkl�uhv =

� 833 surfìgxuhv
� 41:9 Pr gh �fklhuv vrxufhv JDXVV
� <<3 Nr gh �fklhuv GOOv
� 4146 Pr gh surjudpphv g*xwlolvdwlrq

Hooh d srxu yrfdwlrq g*dvvlvwhu ohv lqjìqlhxuv gdqv wrxwhv ohv ìwxghv txdqwlwdwlyhv1 Gëv tx*xq sureoëph qxpìultxh
vh srvh/ fhoxl0fl hvw uìvrox sdu o*lqjìqlhxu rx sdu o*ìtxlsh gh od eleolrwkëtxh gh pdqlëuh od soxv jìqìudoh srvvleoh1
Od surfìgxuh fruuhvsrqgdqwh hvw hqvxlwh lqfrusruìh gdqv od eleolrwkëtxh d�q g*íwuh xwlolvìh xowìulhxuhphqw1 Gdqv
fh txl vxlw/ qrxv gìyhorssrqv ghx{ dvshfwv xwlolwdluhv gh od eleolrwkëtxh =

41 od jhvwlrq ghv edvhv gh grqqìhv >

51 o*h{sorlwdwlrq udwlrqqhooh ghv judskltxhv1

514 Jhvwlrq ghv edvhv gh grqqìhv

51414 Irupdw hw wudlwhphqw ghv edvhv gh grqqìhv vrxv JDXVV

Ohv edvhv gh grqqìhv JDXVV vrqw dx irupdw -1gdw1 Lo v*djlw g*xq irupdw dx{ whpsv g*dffëv h{wuíphphqw
udslgh/ sxlvtxh oh v|vwëph ã od frqqdlvvdqfh gh o*hpsodfhphqw gh fkdtxh oljqh gh od edvh/ frqwudluhphqw dx{
irupdwv gh fhuwdlqv dxwuhv orjlflhov vwdwlvwltxhv1 Dlqvl/ gìsodfhu xq srlqwhxu gx gìexw ã od �q g*xqh edvh gh
grqqìhv hvw txdvl0lqvwdqwdqì/ doruv txh fhwwh rsìudwlrq shxw suhqguh soxvlhxuv plqxwhv vxu g*dxwuhv v|vwëphv1

JDXVV odlvvh oh fkrl{ ã o*xwlolvdwhxu gx prgh gh wudlwhphqw gh od edvh1 Vl fhwwh ghuqlëuh hvw gh wdlooh udlvrq0
qdeoh/ hw txh o*rq glvsrvh g*dvvh} gh UDP +edvhv gh grqqìhv gh txhotxhv gl}dlqhv gh Pr,/ lo hvw srvvleoh gh od
fkdujhu lqwìjudohphqw hq pìprluh1 Vl who q*hvw sdv oh fdv/ qrxv vrpphv doruv reoljìv gh wudydloohu eorf sdu eorf =

Lo hvw hq h�hw srvvleoh gh fkdujhu hq pìprluh xq eorf gh soxvlhxuv oljqhv gh od edvh gh grqqìhv juåfh
ã od frppdqgh uhdgu1 Qrxv wudydloorqv doruv vìtxhqwlhoohphqw1 Srxu ghv wudlwhphqwv whfkqltxhv whov txh ghv
surfìgxuhv gh pd{lpxp gh yudlvhpeodqfh/ gh fdofxo gh pdwulfhv gh fruuìodwlrqv/ hwf111 qrxv hpsor|rqv ghv
pìwkrghv g*dqdo|vh qxpìultxh sdu eorfv1
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5 OD ELEOLRWKËTXH JUR GX JURXSH GH UHFKHUFKH RSÌUDWLRQQHOOH

Looxvwurqv oh wudlwhphqw ghv edvhv sdu o*h{hpsoh fl0ghvvrxv1 Lo v*djlw gh fdofxohu od vrpph ghv yduldeohv g*xqh
edvh gh grqqìhv1 Vxu xqh pdwulfh fkdujìh lqwìjudohphqw hq pìprluh/ od frppdqgh vxpf vx!udlw1 Vxu xqh edvh
gh grqqìhv/ od v|qwd{h hvw od vxlydqwh =

rshq i4 @ gdwdvhw>
vxp @ 3>
gr xqwlo hri+i4,>

| @ uhdgu+i4/433,> 2- fkdujhphqw g*xq eorf
== gh 433 oljqhv gdqv | -2

vxp @ vxp . vxpf+|,>
hqgr>
i4 @ forvh+i4,>

Fh wudlwhphqw shxw vhpeohu dvvh} orxug/ pdlv lo d o*dydqwdjh gh odlvvhu xqh wrwdoh olehuwì dx gìyhorsshxu/ hw
gh soxv/ lo shxw íwuh frqvlgìudeohphqw dooìjì juåfh dx{ surfìgxuhv gh od oleudlulh JUR1

51415 Ohv surfìgxuhv gh wudlwhphqw ghv edvhv gh grqqìhv dyhf od oleudlulh JUR

Qrwuh remhfwli gdqv od oleudlulh JUR hvw gh gìfkdujhu o*lqjìqlhxu ghv dvshfwv ohv soxv whfkqltxhv gh
od jhvwlrq ghv edvhv gh grqqìhv/ wrxw hq odlvvdqw ã vd glvsrvlwlrq od sxlvvdqfh gx wudlwhphqw sdu eorfv/
qrwdpphqw sdu o*lqwhupìgldluh ghv rsìudwhxuv H �H gh JDXVV1

Fhuwdlqhv surfìgxuhv txl irqfwlrqqhqw vxu edvhv gh grqqìhv vrqw gluhfwhphqw rsìudwlrqqhoohv +fdofxov vlpsohv
gh vrpphv/ pr|hqqhv111/ pd{lpxp gh yudlvhpeodqfh/ uìjuhvvlrqv vwdwlvwltxhv glyhuvhv/ wulv111,/ hw hoohv suìvhqwhqw
jìqìudohphqw wrxmrxuv od píph v|qwd{h1 Yrlfl sdu h{hpsoh oh irupdw gh od surfìgxuh gdwbvxpf txl fdofxoh od
vrpph ghv frorqqhv g*xqh edvh =

2-
--A gdwbvxpf
--
-- Remhw = irqfwlrq vxpf srxu edvhv gh grqqìhv1
--
-- Irupdw = v @ gdwbvxpf+gdwdvhw/yduv,
--
-- Hqwuìhv = gdwdvhw 0 fkdñqhv gh fdudfwëuhv/ qrp gh od edvh gh grqqìhv
-- yduv 0 yhfwhxu N-4/ qrpv rx lqglfhv ghv yduldeohv
--
-- Vruwlhv = v 0 yhfwhxu N-4/ od vrpph ghv N frorqqhv
--
-2

Uhpdutxrqv tx*lo hvw srvvleoh gh idluh uìiìuhqfh dx{ yduldeohv gh od edvh sdu o*lqwhupìgldluh gh ohxu qrp rx
gh ohxu lqglfh1 Gdqv fhwwh surfìgxuh/ qrxv dxwrpdwlvrqv oh fkrl{ gh od wdlooh rswlpdoh ghv eorfv ã fkdujhu4 / od
jhvwlrq od uìiìuhqfh dx{ yduldeohv/ hw qrxv jìurqv gh soxv ohv ìyhqwxhoohv huuhxuv +pdxydlvh uìiìuhqfh ã od edvh111,1

Gdqv oh fdv gh fdofxov soxv vsìfl�txhv/ o*lqjìqlhxu d hqwuh dxwuhv ã vd glvsrvlwlrq ohv surfìgxuhv gdwbdsso|iq
hw gdwbdggfrov/ txl shuphwwhqw uhvshfwlyhphqw gh fuìhu gh qrxyhoohv edvhv hw gh qrxyhoohv yduldeohv1 Suhqrqv
o*h{hpsoh gh gdwbdsso|iq grqw oh irupdw hvw oh vxlydqw =

2-
--A gdwbDsso|Iq
--
-- Remhw = Dssoltxh xqh irqfwlrq i+{, ã xqh edvh gh grqqìhv1
--
-- Irupdw = fdoo gdwbDsso|Iq+gdwdvhw/)ifw/qhzgdwdvhw/qhzyduv/yw|sh,>
--
-- Hqwuìhv = gdwdvhw 0 fkdñqh gh fdudfwëuhv/ qrp gh od edvh gh grqqìhv

4O*lqjìqlhxu shxw wrxwhirlv uìjohu fh sdudpëwuh ã vd jxlvh1
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-- )ifw 0 srlqwhxu g*xqh irqfwlrq i+{,
-- gh wudqvirupdwlrq
-- qhzgdwdvhw 0 fkdñqh gh fdudfwëuhv/ qrp gh od qrxyhooh edvh gh grqqìhv
-- qhzyduv 0 yhfwhxu gh fdudfwëuhv/ qrp ghv qrxyhoohv yduldeohv
-- 3 srxu xwlolvhu ohv yduldeohv gh od edvh gh gìsduw
-- yw|sh 0 yhfwhxu/ w|sh ghv yduldeohv
-- 4 srxu xqh yduldeoh qxpìultxh
-- 3 srxu xqh yduldeoh fdudfwëuh
-- 04 srxu o*xwlolvdwlrq gh od frqyhqwlrq y;<
--
-2

Gdqv fhwwh surfìgxuh/ od irqfwlrq ifw txh o*rq sdvvh hq dujxphqw grlw srxyrlu suhqguh hq hqwuìh xq eorf gh od
edvh g*xq qrpeuh gh oljqhv txhofrqtxh/ hw uhqyr|hu oh eorf gh od qrxyhooh edvh gh grqqìhv fruuhvsrqgdqw1
Oh wudydlo gh o*lqjìqlhxu vh wurxyh doruv uìgxlw ã o*lpsoìphqwdwlrq gh od irqfwlrq ifw/ hw vd vhxoh frqwudlqwh
whfkqltxh frqvlvwh ã wudydloohu vxu ghv eorfv gh wdlooh txhofrqtxh1 Fhwwh surfìgxuh hvw sduwlfxolëuhphqw h!fdfh vl
oh wudlwhphqw ã h�hfwxhu v*h{sulph ã o*dlgh g*rsìudwhxuv H�H1 Gdqv fh fdv/ od surgxfwlrq gx eorf gh od qrxyhooh
edvh hvw txdvl0lqvwdqwdqì1 Wrxwhirlv/ ulhq qh o*hpsëfkh gh wudydloohu oljqh sdu oljqh ã o*dlgh g*xqh erxfoh/ rx
hqfruh gh vìsduhu vrq wudydlo vxu oh eorf hq xqh sduwlh H �H hw xqh sduwlh oljqh sdu oljqh1

Fhwwh surfìgxuh ã ìwì hpsor|ìh hq xwlolvdqw fhwwh ghuqlëuh pìwkrgh srxu fdofxohu ghv hqfrxuv wkìrultxhv hw ohv
frpsduhu ã ghv hqfrxuv uìhov g*xq surgxlw g*ìsdujqh gx Fuìglw O|rqqdlv1 Od surfìgxuh xwlolvdlw ghv rsìudwhxuv
H � H srxu h�hfwxhu xqh fruuhvsrqgdqfh hqwuh ohv gdwhv uhqvhljqìhv gh od edvh hw ohv qrxyhoohv yduldeohv/ hw
fdofxodlw oljqh sdu oljqh ohv hqfrxuv wkìrultxhv1 O*dqqìh suìfìghqwh/ oh píph fdofxo dydlw sulv soxvlhxuv gl}dlqhv
g*khxuhv vxu xqh vwdwlrq XQL[ pxqlh g*xq dxwuh orjlflho vwdwlvwltxh1 Xq jdlq wuëv vljql�fdwli d ìjdohphqw ìwì
idlw hq whuphv gh whpsv gh gìyhorsshphqw hw gh pdlqwhqdqfh gx frgh1

Dlqvl/ oh wudydlo vxu ohv edvhv gh grqqìhv jdjqh hq vrxsohvvh/ hw oh qrpeuh g*ìwdshv gh wudydlo hvw frqvlgì0
udeohphqw uìgxlw1 Hq h�hw/ hq xq yrluh ghx{ dsshov ghv irqfwlrqv gdwbdsso|iq hw gdwbdggfrov qrxv dyrqv ã
qrwuh glvsrvlwlrq gh qrxyhoohv yduldeohv suíwhv ã íwuh wudlwìhv1

51416 H{hpsohv

5141614 Ohv surfìgxuhv gh pdqlsxodwlrq ghv edvhv gh grqqìhv Gdqv fhw h{hpsoh/ qrxv fuìrqv xqh edvh
gh grqqìhv �edqtxh41gdw�/ qrxv od ylvxdolvrqv/ sxlv qrxv fuìrqv xqh qrxyhooh edvh gh grqqìhv �edqtxh4b1gdw� ã
sduwlu gh �edqtxh41gdw�1 Oh fdofxo gh �edqtxh4b1gdw� v*h�hfwxh sdu o*lqwhupìgldluh gh o*dssho gh gdwbdsso|iq
txl dsshooh hooh0píph od irqfwlrq ifw1 Uhpdutxrqv txh od irqfwlrq ifw wudñwh ohv eorfv gh od edvh lqlwldoh ã od
irlv hq H �H hw oljqh sdu oljqh1

2-
-- H{hpsoh g*xwlolvdwlrq
-- gh gdwbvdyhgdwd/ gdwbylhzgdwd
-- hw gdwbdsso|iq
-2

qhz>
oleudu| jur/rswpxp/sjudsk>
Olejur>

wdujhw edqtxh>
gdwdvhw @ %edqtxh4%>
ohw yqdphv @ D E F G>

qhzgdwdvhw @ %edqtxh4b%>
ohw qhzyduv @ WD JD GD>

2-
-- Fuìdwlrq gh od edvh gh grqqìhv
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-2

[ @ uqgq+6333/5,�iorru+43-uqgx+6333/5,,>
fdoo gdwbVdyhGdwd+[/gdwdvhw/yqdphv/04,>

2-
-- Ylvxdolvdwlrq gh od edvh
-2

gdwbylhzgdwd+gdwdvhw/3/;,>

2-
-- Fdofxo iduihox
-2

surf +4, @ ifw+{,>
orfdo |/wd/jd/gd/l>

2- fdofxo H-H gh wd hw jd -2
wd @ +{^1/4`1?@516, 1- +{^1/6`0{^1/5`,>
jd @ wda6>

2- fdofxo oljqh sdu oljqh gh gd -2
gd @ huuru+3, - rqhv+urzv+{,/4,>
l @ 4>
gr zkloh l ?@ urzv+{,>

li jd^l`A4>
gd^l` @ 45>

hqgli>
l @ l . 4>

hqgr>

| @ wd�jd�gd>

uhws+|,>
hqgs>

fdoo gdwbDsso|Iq+gdwdvhw/)ifw/qhzgdwdvhw/qhzyduv/04,>

2-
-- Ylvxdolvdwlrq gh od qrxyhooh edvh
-2

gdwbylhzgdwd+qhzgdwdvhw/3/;,>

5141615 Pd{lpxp gh yudlvhpeodqfh = uhjPO Qrxv fkhufkrqv lfl ã dmxvwhu xq prgëoh olqìdluh dyhf ghv
shuwxuedwlrqv qrupdohv krprvfìgdvwltxhv =

\ @ [� . X

X # Q �
3> �5

�

Qrxv surgxlvrqv doìdwrluhphqw ghv grqqìhv gdqv xqh edvh1 Od surfìgxuh uhjPO hpsorlh ghv pìwkrghv g*dqdo|vh
qxpìultxh sdu eorfv d�q gh fdofxohu xq pd{lpxp gh yudlvhpeodqfh =

2-
-- H{hpsoh g*xwlolvdwlrq gh uhjPO
-2
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qhz>
oleudu| jur/sjudsk/rswpxp>
Olejur>

wdujhw edqtxh>

2-
-- fuìdwlrq ghv grqqìhv
-- Qrev - Qeorfv revhuydwlrqv
-2

uqgvhhg 456789>

Qeorfv @ 83>
Qrev @ 43>
Quhj @ 8>
vljpd @ 3158>

ehwd @ vhtd+4/318/Quhj,>

gdwdvhw @ %uhjpo4%>

ohw yqdphv @ \ [3 [4 [5 [6 [7>

fuhdwh ik @ agdwdvhw zlwk ayqdphv/Quhj.4/;>

l @ 4>
gr zkloh l ?@ Qeorfv>

{ @ rqhv+Qrev/4, � uqgx+Qrev/Quhj04,>
| @ {-ehwd . uqgq+Qrev/4,-vljpd>
fdoo zulwhu+ik/|�{,>

l @ l . 4>
hqgr>

fdoo forvh+ik,>

gdwbylhzgdwd+gdwdvhw/3/;,>

2-
-- Xwlolvdwlrq gh uhjPO
-2

surf po+wkhwd/gdwd,>
orfdo e/vljpd5/x/orjo>
orfdo |/{>

| @ gdwd^1/4`>
{ @ gdwd^1/5=frov+gdwd,`>

e @ wkhwd^4=Quhj`>
vljpd5 @ wkhwd^Quhj.4`a5>
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x @ | 0 {-e>

orjo @ 0318-oq+5-sl, 0 318-oq+vljpd5, 0 318-xa52vljpd5>

uhws+orjo,>
hqgs>

vy @ }hurv+Quhj/4,�4>
buhjbSulqwLwhuv @ 5>

fov>
~wkhwd/vwghuu/Pfry/x� @ uhjPO+gdwdvhw/3/)po/vy/3/3,>

Od surfìgxuh uhjPO irxuqlw od vruwlh vxlydqwh =
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
uhjPO 0 Pd{lpxp Olnholkrrg 723925333 8=5: sp

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

Wrwdo revhuydwlrqv= 833
Plvvlqj revhuydwlrqv= 3
Xvdeoh revhuydwlrqv= 833
Ydolg fdvhv= 833

Qxpehu ri sdudphwhuv= 9
Qxpehu ri xquhvwulfwhg sdudphwhuv= 9
Ghjuhhv ri iuhhgrp= 7<7

Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 6139<78
Phdq orj0olnholkrrg= 3133947

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh
00000000000000000000000000000000000000000000000000000000000000000000000000
S34 31<<4;74 3136::89 5915:3345 31333333
S35 4185;598 3136::98 73179::65 31333333
S36 513347:4 3136;879 841<5777< 31333333
S37 517;8479 3136987; 9:1<<9;3: 31333333
S38 61333<75 31369:7< ;419944:; 31333333
S39 0315737<3 3133:938 06419555:< 31333333

515 Ohv remhwv judskltxhv jZl}dug gh od oleudlulh JUR
51514 Prwlydwlrq

JDXVV shuphw gh surgxluh udslghphqw ghv judskhv g*xqh judqgh txdolwì/ pdlv q*r�uh pdokhxuhxvhphqw sdv
gluhfwhphqw od srvvlelolwì gh ohv vdxyhjdughu vrxv xq irupdw ã sduwlu gxtxho lov vrqw prgl�deohv1 Fh sureoëph/
g*dxwdqw soxv lpsruwdqw srxu oh gìyhorsshphqw gh surfìgxuhv judskltxhv/ hvw uìjoì juåfh dx{ remhwv jZl}dug
gh od oleudlulh JUR/ ohv jExiihuv1

Gìwdloorqv wrxw g*derug od vwuxfwxuh g*xq judskh JDXVV frqvwuxlw juåfh ã od oleudlulh sjudsk1 Xq judskh
hvw frpsrvì gh gl�ìuhqwhv ihqíwuhv/ yduldeohv hq wdlooh hw hq qrpeuh txh o*rq gì�qlw hqwuh dxwuhv ã o*dlgh ghv
surfìgxuhv zlqgrz hw pdnhzlqg1 Srxu fkdtxh ihqíwuh ghv yduldeohv gì�qlvvhqw o*dvshfw gx judskh +srvlwlrq ghv
d{hv/ wlwuh/ oìjhqgh/ ghvvlqv dgglwlrqqhov/ gdwh,1 Hq�q/ srxu jìqìuhu oh judskh rq xwlolvh xqh fhuwdlqh frppdqgh
hq irqfwlrq gx w|sh gh judskltxh gìvluì txl suhqg hq hqwuìh ohv grqqìhv ã wudlwhu +{| srxu xqh frxueh hw2rx xq
qxdjh gh srlqwv/ vxuidfh srxu xqh vxuidfh/ frqwrxu srxu ghv oljqhv gh qlyhdx,1 Ohv remhwv judskltxhv jZl}dug
shuphwwhqw gh vdxyhjdughu fhv wurlv w|shv gh grqqìhv vrxv od iruph g*xq ex�hu pdwulflho5 +ìyhqwxhoohphqw vdqv

5Xq ex�hu pdwulflho hvw xq remhw JDXVV shuphwwdqw gh vxyhjdughu soxvlhxuv pdwulfhv gh wdloohv gl�ìuhqwhv dx vhlq g*xq píph

remhw1
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Ilj1 49= Oh judskh lqlwldo

odqfhu o*d!fkdjh gx judskh,/ sxlv gh ohv uìfxsìuhu srxu prgl�hu ìyhqwxhoohphqw oh judskh +sdu h{hpsoh srxu
fkdqjhu ohv grqqìhv/ ohv wlwuhv/ dmrxwhu ghv frpphqwdluhv rx hqfruh srxu oh vdxyhjdughu vrxv xq irupdw g*h{sruw,1

Suhqrqv o*h{hpsoh vxlydqw/ hw fuìrqv wrxw g*derug xq judskh txhofrqtxh vxu ghx{ ihqíwuhv +oh judskh hvw
uhsuìvhqwì �jxuh 49, =

2-
-- H{hpsoh g*xwlolvdwlrq ghv remhwv
-- judskltxhv jZl}dug
-2

qhz>
oleudu| jur/rswpxp/sjudsk>
Olejur>

wdujhw edqtxh>

2-
-- Diilfkdjh gh od suhplëuh yhuvlrq
-- gx judskltxh hw vdxyhjdugh gdqv xq
-- exiihu judskltxh
-2

judskvhw>

bsgdwh @ %%>
bsvxui @ ~ 3/ 3 �>
bsfurvv @ 3>
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Ilj1 4:= Oh judskh prgl�ì juåfh ã jZl}dug

ehjzlqg>
zlqgrz+5/4/3,>

jExiihu @ jZl}dugVdyhzlqg+3,>

vhwzlqg+4,>
{ @ vhtd+3134/313358/433,>
| @ vlq+412{, 1- {a5>
{|+{/|,>

jExiihu @ jZl}dugExlog+jExiihu/jZl}dugFdwfk+%{|%/{/|/3,,>

vhwzlqg+5,>
bsvxui @ ~ 3/ 6 �> bs}fou @ ~ 016 7/ 1< 45/ 41: 46 �>
{ @ vhtd+06138/139/436,*>
| @ vhtd+01<8/135/76,>
} @ vlq+vtuw++{25,a5.+|25,a5,, 12 vtuw++{25,a;.|a5,>
yroxph+4/4/4,>
ylhz+:/43/<,>
vxuidfh+{/|/},>

jExiihu @ jZl}dugExlog+jExiihu/jZl}dugFdwfk+%vxuidfh%/{/|/},,>

hqgzlqg>

2-
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-- Vdxyhjdugh gx exiihu
-2
vdyh jzl}dug4 @ jExiihu>

Qrxv fkdujhrqv ã suìvhqw oh ex�hu hq pìprluh/ hw qrxv uìd!fkrqv ohv judskhv hq ohxu dssruwdqw txhotxhv
prgl�fdwlrqv1 Qrxv vdxyhjdugrqv ìjdohphqw od ihqíwuh judskltxh dx irupdw srvwvfulsw/ d�q gh o*lqfoxuh gdqv
oh suìvhqw grfxphqw/ �jxuh 4:1

2-
-- fkdujhphqw gx exiihu
-2
ordg jExiihu @ jZl}dug4>

2-
-- Diilfkdjh g*lqirupdwlrqv
-- vxu oh exiihu
-2
fdoo jZl}dugLqir+jExiihu,>

2-
-- Diilfkdjh gx judskltxh
-- hw prglilfdwlrqv
-2
judskvhw>

ehjzlqg>

2- rq qh uhsuhqg sdv o*dqflhqqh -2
2- frqiljxudwlrq ghv ihqíwuhv -2
zlqgrz+4/5/3,>

vhwzlqg+4,>

2- fkdujhphqw gh o*dvshfw suìfìghqw gh fhwwh ihqíwuh -2
jZl}dugVhw+jExiihu/5,>

2- prglilfdwlrqv -2
bsgdwh @ %qh sdv rxeolhu oh 53 dyulo = vh*plqdluh JDXVV %>
wlwoh+%xq dxwuh srlqw gh yxh%,>
ylhz+0:/43/<,>
bs}fou @ 7�46�45>

2- diilfkdjh gx judskh -2
jZl}dugGudz+jExiihu/5,>

vhwzlqg+5,>
jZl}dugVhw+jExiihu/4,>
|odeho+%jZl}dug%,>
bsfurvv @ 4>
jZl}dugGudz+jExiihu/4,>

2- rq vdxyhjdugh oh judskh -2
2- dx irupdw srvwfulsw -2
judsksuw+%0f@4 0fi@jzl}dug51sv%,>

hqgzlqg>
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Ilj1 4;= Shuirupdqfhv gx suhplhu vfruh

51515 H{hpsoh

Od surfìgxuh VfrulqjFxuyh shuphw gh wudfhu ohv frxuehv gh shuirupdqfh/ vìohfwlrq hw glvfulplqdwlrq g*xq
vfruh d�q gh phvxuhu vhv shuirupdqfhv1 D�q gh frpsduhu ghx{ vfruhv/ lo hvw xwloh gh uhsuìvhqwhu ohxuv frxuehv
vxu od píph ihqíwuh1 Fhfl hvw srvvleoh juåfh dx jExiihuv1 Gdqv o*h{hpsoh fl0ghvvrxv/ qrxv surgxlvrqv ghx{
vfruhv �duwl�flhov� gh shuirupdqfhv lqìjdohv1 Qrxv uhsurgxlvrqv �jxuh 4; od shuirupdqfh gx suhplhu vfruh/ hw
�jxuh 4< od frpsdudlvrq ghv ghx{ vfruhv vxu ohv frxuehv gh vìohfwlrq =

Qrxv hpsor|rqv xq ìfkdqwloorq gh 4333 revhuydwlrqv/ dyhf 733 qrq0gìidloodqwv +\ @ 4, hw 933 gìidloodqwv
+\ @ 3,1 Qrv vfruhv vrqw surgxlwv sdu ghv orlv qrupdohv gh pr|hqqhv gl�ìuhqwhv srxu ohv gìidloodqwv hw ohv
qrq0gìidloodqwv =

2-
-- H{hpsoh g*xwlolvdwlrq
-- gh VfrulqjFxuyh
-2

qhz>
oleudu| jur/rswpxp/sjudsk>
Olejur>

wdujhw edqtxh>

Q4 @ 733> 2- qrpeuh gh qrq0gìidloodqwv -2
Q5 @ 933> 2- qrpeuh gh gìidloodqwv -2

2- yduldeoh h{soltxìh -2
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Ilj1 4<= Frpsdudlvrq ghv shuirupdqfhv ghv ghx{ vfruhv

\ @ rqhv+Q4/4, � }hurv+Q5/4,>

2- suhplhu vfruh -2
V4 @ + uqgq+Q4/4, . 5,� uqgq+Q5/4,>

2- ghx{lëph vfruh -2
2- +prlqv hiilfdfh, -2
V5 @ + uqgq+Q4/4, . 4,� uqgq+Q5/4,>

Qrxv uìfxsìurqv ohv judskhv ghv vfruhv gdqv ghv jExiihuv =

gdwdvhw @ 3> 2- rq qh wudydlooh sdv vxu xqh edvh -2
z @ 3> 2- srqgìudwlrq xqliruph -2
sgudz @ 3> 2- qh sdv diilfkhu ohv judskhv -2

2- jìqìudwlrq ghv jExiihuv -2
~jExiihu4/gdwd4/Jlql4� @ VfrulqjFxuyh+gdwdvhw/\/V4/z/sgudz,>
~jExiihu5/gdwd5/Jlql5� @ VfrulqjFxuyh+gdwdvhw/\/V5/z/sgudz,>

Qrxv wudêrqv ohv judskhv gx suhplhu vfruh =

~qr/jsurf/jw|sh/LvZlqgrz� @ jZl}dugLqir+jExiihu4,>
~qr/jsurf/jw|sh/LvZlqgrz� @ jZl}dugLqir+jExiihu5,>

2- diilfkdjh gx judskh sdu gìidxw -2
judskvhw>

ehjzlqg>
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jZl}dugOrdgzlqg+jExiihu4,>

vhwzlqg+4,>
jZl}dugVhw+jExiihu4/4,>
jZl}dugGudz+jExiihu4/4,>

vhwzlqg+5,>
jZl}dugVhw+jExiihu4/5,>
jZl}dugGudz+jExiihu4/5,>

vhwzlqg+6,>

jZl}dugVhw+jExiihu4/6,>
jZl}dugGudz+jExiihu4/6,>

vhwzlqg+7,>
jZl}dugVhw+jExiihu4/7,>
jZl}dugGudz+jExiihu4/7,>

judsksuw+%0f@4 0fi@vfruh41sv%,>

hqgzlqg>

Hq�q/ qrxv uìfxsìurqv ohv grqqìhv ghv judskhv ghv frxuehv gh vìohfwlrq ghv ghx{ vfruhv/ hw qrxv ohv d!fkrqv
gdqv od píph ihqíwuh d�q gh ohv frpsduhu =

2- prglilfdwlrqv ghv judskhv suìfìghqwv -2

judskvhw>

2- rq uìfxsëuh ghsxlv ohv
-- 5 jExiihuv ohv grqqìhv
-- ghv frxuehv gh vìohfwlrq
--
-- +rq dxudlw sx xwlolvhu
-- od vruwlh %gdwd% gh
-- VfrulqjFxuyh,
-2

~{vho4/|vho4� @ jZl}dug5G+jExiihu4/4,>
~{vho5/|vho5� @ jZl}dug5G+jExiihu5/4,>

jZl}dugVhw+jExiihu4/4,>
bspvjvwu @ %%>
bsohjvwu @ %Vfruh 4_333Vfruh 5_333Vfruh lqgh*shqgdqw gh \_333Vfruh @ \%>
bsohjfwo @ ~5 6 5 7�>
bsow|sh @ 9�9�6�7>
bsqxpkw @ 3>
{odeho+%Sduw gh pdufkh*%,>
|Odeho+%Sursruwlrq ghv gh*idloodqwv vh*ohfwlrqqh*v%,>

judsksuw+%0f@4 0fi@vfruh51sv%,>

{|+{vho4/|vho4^1/4`�|vho5^1/4`�|vho4^1/5=6`,>

hqgzlqg>
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615 WVP

WVP lv d JDXVV oleudu| iru Wlph Vhulhv Prghoolqj1 Lw lv sulpdulo| ghvljqhg iru wkh dqdo|vlv dqg hvwlpdwlrq
ri DUPD/ YDU[ surfhvvhv/ vwdwh vsdfh prghov/ iudfwlrqdo surfhvvhv dqg vwuxfwxudo prghov1 Iru vwxg|lqj vxfk
prghov/ vshfldo wrrov kdyh ehhq ghyhorshg vxfk dv surfhgxuhv iru vlpxodwlrq/ vshfwudo dqdo|vlv/ Kdqnho pdwulfhv/
hwf1 Hvwlpdwlrq lv edvhg rq wkh Pd{lpxp Olnholkrrg sulqflsoh1 Olqhdu uhvwulfwlrqv pd| eh hdvlo| lpsrvhg1 Pruh
wkdq 583 h{dpsohv looxvwudwh wkh WVP urxwlqhv1 Wkhvh h{dpsohv duh qrw mxvw dssolfdwlrqv/ exw vkrxog eh ylhzhg
dv h{whqvlrqv ri wkh oleudu|1 Wkh| frqfhuq wkh frpsxwdwlrqv ri wkh H{dfw Pd{lpxp Olnholkrrg iru yhfwru DUPD
prghov/ ri wkh rswlpdo rughu ri YDU prghov/ ri Nroprjrury0Vpluqry vwdwlvwlf lq wkh iuhtxhqf| grpdlq/ ri FXVXP
dqg FXVXPvt whvwv/ dqg pdq| rwkhuv1

WVP frqwdlqv wkh surfhgxuhv zkrvh olvw lv jlyhq ehoorz1 Vhh wkh frppdqg uhihuhqfh sduw iru wkhlu ixoo ghvfuls0
wlrq1

41 DUPD surfhvvhv

+d, dupdbPO= Frqglwlrqdo pd{lpxp olnholkrrg iru Yhfwru DUPD prghov

+e, dupdbFPO= Frqglwlrqdo pd{lpxp olnholkrrg iru Yhfwru DUPD prghov xqghu olqhdu uhvwulfwlrqv

+f, dupdbwrbYDU4= YDU+4, uhsuhvhqwdwlrq ri d Yhfwru DUPD surfhvv

+g, dupdburrwv= urrwv ri wkh YDU+4, uhsuhvhqwdwlrq ri d Yhfwru DUPD surfhvv

+h, fdqrqlfdobdupd= Fdqrqlfdo uhsuhvhqwdwlrq ri d Yhfwru DUPD surfhvv +lq�qlwh DU dqg PD rughuv,

+i, dupdbdxwrfry= Dxwrfryduldqfhv dqg dxwrfruuhodwlrqv ri d Yhfwru DUPD surfhvv

+j, dupdblpsxovh= Uhvsrqvhv wr Iruhfdvw Huuruv ri d Yhfwru DUPD surfhvv

+k, dupdbruwkrjrqdo= Uhvsrqvhv wr Ruwkrjrqdo Lpsxovhv ri d Yhfwru DUPD surfhvv

+l, dupdbihyg= Iruhfdvw Huuru Yduldqfh Ghfrpsrvlwlrq ri d Yhfwru DUPD surfhvv

+m, dupdbwrbVVP= Vwdwh vsdfh irup ri d Yhfwru DUPD prgho

+n, Kdqnho= Kdqnho pdwul{ iru pxowlyduldwh wlph vhulhv

+o, VVPbwrbdupd= DUPD frh!flhqwv ri d Yhfwru DUPD vwdwh vsdfh prgho

51 YDU[ surfhvvhv

+d, ydu{bOV= Pxowlyduldwh Ohdvw Vtxduhv Hvwlpdwlrq ri YDU[ surfhvvhv

+e, ydu{bFOV= Pxowlyduldwh Ohdvw Vtxduhv Hvwlpdwlrq ri YDU[ surfhvvhv xqghu olqhdu uhvwulfwlrqv

+f, ydu{bPO= Pd{lpxp Olnholkrrg ri YDU[ surfhvvhv

+g, ydu{bFPO= Pd{lpxp Olnholkrrg ri YDU[ surfhvvhv xqghu olqhdu uhvwulfwlrqv

61 Vshfwudo dqdo|vlv

+d, irxulhu= Irxulhu wudqvirup

+e, lqyhuvhbirxulhu= Lqyhuvh Irxulhu wudqvirup

+f, irxulhu5= Irxulhu wudqvirup ri wzr uhdo wlph vhulhv

+g, SGJP= Shulrgrjudp ri d xqlyduldwh wlph vhulhv

+h, SGJP5= Shulrgrjudp ri d pxowlyduldwh wlph vhulhv

+i, FSGJP= Furvv0shulrgrjudp

+j, FVshfwuxp= Frkhuhqf|/ furvv0dpsolwxgh vshfwud dqg skdvh vshfwud

+k, Vprrwklqj= Gdwd zlqgrzlqj lq wkh iuhtxhqf| grpdlq

71 Pd{lpxp Olnholkrrg Hvwlpdwlrq

+d, Wlph grpdlq hvwlpdwlrq

l1 WGbpo= Hvwlpdwlrq lq wkh wlph grpdlq

ll1 WGbfpo= Hvwlpdwlrq lq wkh wlph grpdlq xqghu olqhdu uhvwulfwlrqv
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lll1 WGpobghulydwlyhv= Frpsxwhv wkh Mdfreldq/ wkh judglhqw/ wkh Khvvldq dqg wkh Lqirupdwlrq pd0
wulfhv lq wkh wlph grpdlq

+e, Iuhtxhqf| grpdlq hvwlpdwlrq iru xqlyduldwh surfhvvhv

l1 IGbpo= Hvwlpdwlrq lq wkh iuhtxhqf| grpdlq

ll1 IGbfpo= Hvwlpdwlrq lq wkh iuhtxhqf| grpdlq xqghu olqhdu uhvwulfwlrqv

lll1 IGpobghulydwlyhv= Frpsxwhv wkh Mdfreldq/ wkh judglhqw/ wkh Khvvldq dqg wkh Lqirupdwlrq pd0
wulfhv lq wkh iuhtxhqf| grpdlq

81 Xqlyduldwh Prghov

+d, vpbOO= Orfdo ohyho2udqgrp zdon soxv qrlvh prgho

+e, vpbOOW= Orfdo olqhdu wuhqg prgho

+f, EVP= Edvlf vwuxfwxudo prgho

+g, vpbf|foh= F|foh prgho

+h, du�pd= Iudfwlrqdo DUPD prgho zlwk frqvwudlqwv

+i, fdqrqlfdobdu�pd= Fdqrqlfdo uhsuhvhqwdwlrq ri d iudfwlrqdo DUPD surfhvv

+j, vjibdu�pd= Vshfwudo jhqhudwlqj ixqfwlrq ri d iudfwlrqdo DUPD surfhvv

91 Vwdwh vsdfh prghov dqg wkh Ndopdq �owhu

+d, VVP= Sulqw wkh vwdwh vsdfh prgho

+e, VVPbexlog= Exlog wkh vwdwh vsdfh prgho

+f, VVPblf= Lqlwldo frqglwlrqv iru wkh vwdwh vsdfh prgho

+g, NIlowhulqj= Ndopdq �owhulqj

+h, NIbpdwul{= Pdwulfhv gh�qhg e| wkh Ndopdq Ilowhu

+i, NIbjdlq= Frpsxwh wkh jdlq pdwulfhv Nw

+j, NIbpo= Pd{lpxp olnholkrrg ri wkh lqqrydwlrqv surfhvv

+k, NVprrwklqj= Vprrwklqj

+l, NIruhfdvwlqj= Iruhfdvwlqj

+m, DUH= Dojheudlf Ulffdwl htxdwlrq

+n, vjibVVP= Vshfwudo jhqhudwlqj ixqfwlrq ri d wlph0lqyduldqw vwdwh vsdfh prgho

+o, VVPbdxwrfry= Dxwrfryduldqfhv dqg dxwrfruuhodwlrqv ri d wlph0lqyduldqw vwdwh vsdfh prgho

+p, VVPblpsxovh= Uhvsrqvhv wr Iruhfdvw Huuruv ri d wlph0lqyduldqw vwdwh vsdfh prgho

+q, VVPbruwkrjrqdo= Uhvsrqvhv wr Ruwkrjrqdo Lpsxovhv ri d wlph0lqyduldqw vwdwh vsdfh prgho

+r, VVPbihyg= Iruhfdvw Huuru Yduldqfh Ghfrpsrvlwlrq ri d wlph0lqyduldqw vwdwh vsdfh prgho

+s, VVPbKdqnho= Kdqnho pdwul{ ri d wlph0lqyduldqw vwdwh vsdfh prgho

:1 Uhvdpsolqj dqg vlpxodwlrq

+d, Errwvwuds= Errw0vwudsslqj d pdwul{

+e, errwvwudsbVVP= Errwvwudsslqj vwdwh vsdfh prghov

+f, vxuurjdwh= IW Vxuurjdwh gdwd whfkqltxh

+g, Nhuqho= Ghqvlw| hvwlpdwlrq zlwk wkh Nhuqho phwkrg

+h, UQGbdupd= Vlpxodwlrq ri Yhfwru DUPD surfhvvhv

+i, UQGbdu�pd= Vlpxodwlrq ri iudfwlrqdo DUPD surfhvvhv

+j, UQGbVVP= Vlpxodwlrq ri vwdwh vsdfh prghov

;1 Hvwlpdwlrq wrrov iru wlph vhulhv dqdo|vlv
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+d, IOV= Ioh{leoh ohdvw vtxduhv

+e, JIOV= Jhqhudol}hg  h{leoh ohdvw vtxduhv ri Ndoded dqg Whvidwvlrq ^4<<3`

+f, JIOV5= Jhqhudol}hg  h{leoh ohdvw vtxduhv ri O wnhsrko dqg Khuzduw} ^4<<9`

+g, JPP= Jhqhudol}hg phwkrg ri prphqwv

+h, UOV= Uhfxuvlyh ohdvw vtxduhv

<1 Wlph0Iuhtxhqf| dqdo|vlv

+d, Txdgudwxuh pluuru �owhuv

l1 Frl hw= Frl hw �owhuv

ll1 Gdxehfklhv= Gdxehfklhv �owhuv

lll1 Kddu= Kddu �owhuv

ly1 Sroohq= Sroohq �owhuv

+e, Zdyhohw dqdo|vlv

l1 Shulrglf glvfuhwh zdyhohw wudqvirup

D1 lzw= Lqyhuvh zdyhohw wudqvirup ri d yhfwru

E1 lzwbpdwul{= pdwul{ dvvrfldwhg zlwk wkh lqyhuvh zdyhohw wudqvirup

F1 zw= Zdyhohw wudqvirup ri d yhfwru

G1 zwbpdwul{= pdwul{ dvvrfldwhg zlwk wkh zdyhohw wudqvirup

ll1 Zdyhohw Wrrov

D1 h{wudfw = Zdyhohw ghfrpsrvlwlrq frh!flhqwv vxeedqg h{wudfwlrq

E1 lqvhuw= Zdyhohw ghfrpsrvlwlrq frh!flhqwv vxeedqg lqvhuwlrq

F1 Vfdorjudp= Vfdorjudp ri wkh zdyhohw ghfrpsrvlwlrq frh!flhqwv

G1 vhohfw= Zdyhohw ghfrpsrvlwlrq frh!flhqwv vxeedqg vhohfwlrq

H1 vsolw= Zdyhohw ghfrpsrvlwlrq frh!flhqwv vxeedqg vsolw

I1 zSorw= Zdyhohw ghfrpsrvlwlrq frh!flhqwv sorw

+f, Zdyhohw sdfnhw dqdo|vlv

l1 Zdyhohw sdfnhw wudqvirup

D1 lzsnw= Lqyhuvh zdyhohw sdfnhw wudqvirup

E1 zsnSorw= Zdyhohw sdfnhw wdeoh sorw

F1 zsnw= Zdyhohw sdfnhw wudqvirup

ll1 Zdyhohw sdfnhw edvlv

D1 Edvlv= Zdyhohw sdfnhw edvlv vhohfwlrq

E1 EdvlvSorw= Wlph0iuhtxhqf| sodqh wlolqjv sorw

F1 EhvwEdvlv= Ehvw edvlv vhohfwlrq +suxqlqj dojrulwkp,

G1 EhvwOhyho= Ehvw ohyho vhohfwlrq

H1 Hqwurs|= Vkdqqrq hqwurs| frvw ixqfwlrq

I1 lvEdvlv= fkhfn zkhwkhu E lv d edvlv

J1 OrjHqhuj|= Orj0hqhuj| frvw ixqfwlrq

K1 OsQrup= cs qrup frvw ixqfwlrq

+g, Wkuhvkroglqj phwkrgv

l1 VhplVriw= Vhpl0vriw vkulqndjh

ll1 Wkuhvkroglqj= Txdqwloh wkuhvkroglqj

lll1 YlvxVkulqn= Ylvx vkulqndjh +ru xqlyhuvdo wkuhvkroglqj,

ly1 ZdyhVkulqn= Zdyhohw vkulqndjh +kdug dqg vriw vkulqndjhv,

431 Ilowhuv

+d, dupdbIlowhu= DUPD �owhulqj
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+e, iudfwlrqdobIlowhu= Iudfwlrqdo �owhulqj

+f, jdufkbIlowhu= JDUFK �owhulqj

+g, OlqhdubIlowhu= Olqhdu �owhulqj

+h, Vdylw}n|bJrod|= Vdylw}n|0Jrod| vprrwklqj �owhu

441 WVP wrrov

+d, Pdwul{ rshudwruv

l1 Frppxwdwlrqb= Frppxwdwlrq pdwul{

ll1 Gxsolfdwlrqb= Gxsolfdwlrq pdwul{

lll1 Holplqdwlrqb= Holplqdwlrq pdwul{

ly1 yhfkb= yhfk rshudwru

y1 {sqgb= {sqg rshudwru

yl1 {sqg5= Surfhgxuh iru frglqj vtxduh pdwulfhv

+e, Rswlpl}dwlrq xqghu olqhdu uhvwulfwlrqv

l1 H{solflwbwrbLpsolflw= Frqyhuw h{solflw olqhdu uhvwulfwlrqv F� @ f wr lpsolflw olqhdu uhvwulfwlrqv
� @ U� . u

ll1 LpsolflwbwrbH{solflw= Frqyhuw lpsolflw olqhdu uhvwulfwlrqv � @ U�.u wr h{solflw olqhdu uhvwulfwlrqv
F� @ f

lll1 rswpxp5= Jhqhudo qrqolqhdu rswlpl}dwlrq xqghu olqhdu uhvwulfwlrqv

61514 WVP h{dpsohv

Wkh h{dpsohv xvh wkh iroorzlqj gdwd edvhv=

� iuighp1dvf � Dvfll �oh zklfk frqwdlqv gdlo| txrwdwlrqv ri wkh IUI2GHP h{fkdqjh udwh vlqfh 4<;:1

� jqs1dvf � wdeoh E +sdjh 848, ri Kduyh| ^4<<3`1 Wkh dvfll �oh frqvlvwv ri XV Uhdo Jurvv Qdwlrqdo Surgxfw
+JQS, +dqqxdo gdwd iru wkh shulrg 4<4304<:3,1

� oxwnhsrko1dvf � wdeoh H14 +sdjh 7<;, ri O wnhsrko ^4<<4`1 Wkh dvfll �oh frqvlvwv ri wkuhh vhulhv= Jhupdq
Il{hg Lqyhvwphqw/ Glvsrvdeoh Lqfrph dqg Frqvxpswlrq H{shqglwxuhv +txduwhuo|/ vhdvrqdoo| dgmxvwhg iru wkh
shulrg 4<9304<;5,1

� o|q{1dvf � vhulhv J +sdjh 88:, ri Eurfnzhoo dqg Gdylv ru gdwd +dsshqgl{ 6/ sdjh 7:3, ri Wrqj ^4<<3`
ru gdwd +sdjh 655, ri Mdqdfhn dqg Vzliw ^4<<6`1 Wkh dvfll �oh frqvlvwv ri dqqxdo Fdqdgldq o|q{ wudsslqjv
iru wkh shulrg 4;5404<671

� sxuvh1dvf � wdeoh F +sdjh 849, ri Kduyh| ^4<<3` ru gdwd +sdjh 657, ri Mdqdfhn dqg Vzliw ^4<<6`1 Wkh
dvfll �oh frqvlvwv ri Sxuvhv vqdwfkhg lq wkh K|gh Sdun duhd ri Fklfdjr +5;0gd|0shulrg iurp Mdqxdu| 4<9;,1

� udlqidoo1dvf � wdeoh G +sdjh 84:, ri Kduyh| ^4<<3`1 Wkh dvfll �oh frqvlvwv ri Udlqidoo lq Iruwdoh}d/ Qruwk0Hdvw
Eud}lo +dqqxdo gdwd iru wkh shulrg 4;7<04<;7,1

� uhlqvho1dvf � wdeoh D15 +sdjh 55:, ri Uhlqvho ^4<<6`1 Wkh dvfll �oh frqvlvwv ri wzr vhulhv= X1V1 Il{hg
Lqyhvwphqw dqg Fkdqjhv lq Exvlqhvv Lqyhqwrulhv +txduwhuo|/ vhdvrqdoo| dgmxvwhg iru wkh shulrg 4<7:04<:4,1

� vxqvsrwv1dvf � gdwd +sdjh 65:, ri Mdqdfhn dqg Vzliw ^4<<6`1 Wkh dvfll �oh frqvlvwv ri Zroihu vxq vsrw
qxpehuv1

41 du�pd41suj
Zh vlpxodwh dq DULPD+4/3/4, surfhvv

+4� 3=<8O, |w @ +4� 3=8O, %w +614,

zlwk %w � Q +3>5,1 Wkhq/ zh hvwlpdwh wkh iroorzlqj DUILPD prgho lq wkh iuhtxhqf| grpdlq

+4� !4O, +4� O,
g
|w @ +4� �4O, %w +615,



6151 WVP 9<

51 du�pd51suj
Zh h{dplqh wkh sureohp ri vhyhudo pd{lpd zkhq d iudfwlrqdo surfhvv lv hvwlpdwhg lq wkh iuhtxhqf| grpdlq1
Wr gr wklv/ zh xvh wkh vlpxodwhg surfhvv +614, dqg hvwlpdwh wkh prgho +615, xvlqj wzr dojrulwkpv= wkh vfrulqj
dojrulwkp dqg wkh EIJV dojrulwkp ri RSWPXP1

61 du�pd61suj
Lq fhuwdlq fdvhv/ wkh sureohp ri vhyhudo pd{lpd frphv iurp wkh hvwlpdwlrq ri wkh iudfwlrqdo g frh!flhqw1
Li zh lpsrvh wkh uhvwulfwlrq g @ 3/ zh qrwlfh wkdw zh jhw rqo| rqh pd{lpxp1 Wklv vxjjhvwv �uvw xvlqj wkh
Jhzhnh0Sruwhu Kxgdn +JSK, hvwlpdwru dqg wkhq �{lqj wkh iudfwlrqdo g frh!flhqw wr wkh JSK hvwlpdwru wr
hvwlpdwh frpsohwho| wkh DUILPD surfhvv1

71 du�pd71suj
Zh vlpxodwh wkh iroorzlqj DUILPD surfhvv zlwk wkh surfhgxuh UQGbduilpd

+4� 3=;O, +4�O,
3=58

|w @ +4� 3=7O, %w +616,

zlwk %w � Q +3>5,1 Wkhq/ zh hvwlpdwh wkh iroorzlqj DUILPD prgho lq wkh iuhtxhqf| grpdlq

+4� !4O, +4� O,
g
|w @ +4� �4O, %w +617,

Iluvwo|/ zh hvwlpdwh wkh xquhvwulfwhg prgho1 Vhfrqgo|/ zh hvwlpdwh wkh prgho xqghu wkh uhvwulfwlrq g @ 3=581
Wklugo|/ zh lpsrvh wkh uhvwulfwlrqv g @ 3=58 dqg �4 @ 3=71 Ilqdoo| zh whvw wkh wzr k|srwkhvhv K4 = g @ 3=58
dqg K5 = +g> �4, @ +3=58>3=7, zlwk wkh olnholkrrg udwlr vwdwlvwlf1

81 du�pd81suj
Vlpxodwlrq ri iudfwlrqdo surfhvvhv zlwk g @ �3=58 dqg g @ 3=:81

91 dupd4d1suj
Ohw |4>w eh wkh yduldwlrq lq lqyhvwphqw dqg |5>w wkh lqyhqwrulhv ohyho1 Zh hvwlpdwh wkh iroorzlqj yhfwru
DUPD+4/4, prgho �

|4>w
|5>w

�
��4

�
|4>w�4
|5>w�4

�
@

�
%4>w
%5>w

�
��4

�
%4>w�4
%5>w�4

�
+618,

zlwk %w � Q +35>	,1 Zh xvh wkh Qhzwrq0Udskvrq dojrulwkp wr rewdlq wkh hvwlpdwhv � @ yhf
�
�4 �4

�
1

Wkh h{whuqdo yduldeohv bdupdbvljpd dqg bdupdbhsvlorq fruuhvsrqg wr wkh hvwlpdwh ri 	 dqg wr wkh uhvlgxdov
a% uhvshfwlyho|1

:1 dupd4e1suj
Zh hvwlpdwh wkh prgho +618, e| h{dfw pd{lpxp olnholkrrg1 Iru wklv/ zh xvh wkh Ndopdq Ilowhu1 Wr rewdlq
wkh lqlwldo frqglwlrqv/ zh xvh erwk wkh hvwlpdwhv ri wkh Frqglwlrqdo Pd{lpxp Olnholkrrg dqg wkh surfhgxuh
VVPblf1 Jlyhq wkh surfhgxuh NIbpo/ zh frqvwuxfw wkh orj0olnholkrrg ixqfwlrq1 Wkhq/ zh hpsor| WGbpo wr
rewdlq wkh h{dfw PO hvwlpdwhv1 Qrwh wkdw wkh hvwlpdwhv � fruuhvsrqg wr wkh yhfwru yhf

�
� S

B
�
zlwk

S
B @ yhfk +S, dqg S wkh Fkrohvn| ghfrpsrvlwlrq ri 	/ wkdw lv 	 @ SS

A1

;1 dupd4f1suj
Wkh prgho +618, lv hvwlpdwhg e| frqglwlrqdo pd{lpxp olnholkrrg zlwk olqhdu uhvwulfwlrqv ri wkh irup � @
U� . u1 Zh lpsrvh �4 @ 4 +wkdw lv �4>44 @ 4,1 Zh kdyh5

99999999997

�4
�5
�6
�7
�8
�9
�:
�;

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

�
34�:
L:

�
5
999999997

�4
�5
�6
�7
�8
�9
�:

6
::::::::8
.

5
99999999997

4
3
3
3
3
3
3
3

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

Wr frqvwuxfw wkh pdwul{ U/ zh hpsor| wkh ghvljq surfhgxuh1 Ehfdxvh wkh dujxphqw vy lq dupdbFPO lv 3/
wkh surfhgxuh frpsxwhv wkh vwduwlqj ydoxhv iru wkh rswlpl}dwlrq dojrulwkp1
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<1 dupd4g1suj
Hvwlpdwhv wkh prgho +618, e| frqglwlrqdo pd{lpxp olnholkrrg xqghu wkh uhvwulfwlrq �4>44 @ �4>54 +ru �4 @ �5,1
Zh sxw wklv olqhdu uhvwulfwlrq lqwr wkh irup5

99999999997

�4
�5
�6
�7
�8
�9
�:
�;

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

5
7 4 34�9

4 34�9
39�4 L9

6
8

5
999999997

�4
�5
�6
�7
�8
�9
�:

6
::::::::8
. 3;�4

431 dupd4h1suj
Hvwlpdwhv wkh prgho +618, e| frqglwlrqdo pd{lpxp olnholkrrg zlwk wkh uhvwulfwlrqv �4>45 @ �4>44 @ �4>54 @ 3
+ru �6 @ �8 @ �9 @ 3,1 Wkhvh uhvwulfwlrqv duh prwlydwhg ehfdxvh wkhvh frh!flhqwv duh qrw vljql�fdqwo|
gl�huhqw iurp }hur1 Zh kdyh 5
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�;
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6
::::8. 3;�4

441 dupd4i1suj
Lq wklv h{dpsoh/ zh lpsrvh wkh uhvwulfwlrq wkdw wkh prgho +618, fruuhvsrqgv wr wzr xqlyduldwh DUPD+4/4,
surfhvvhv1 Wkdw lv/ wkh pdwulfhv �4 dqg �4 duh ri wkh irup� � 3

3 �
�

451 dupd4j1suj
Zlwk wkh frppdqg yuhdg/ zh uhdg iurp wkh h{whuqdo yduldeohv bpobghulydwlyhv wkh Mdfreldq dqg judglhqw
yhfwruv dqg wkh Khvvldq dqg lqirupdwlrq pdwulfhv ri wkh orj0olnholkrrg ixqfwlrq hydoxdwhg dw wkh hvwlpdwhv a�
fruuhvsrqglqj wr wkh PO hvwlpdwhv xqghu wkh suhfhglqj uhvwulfwlrqv +dupd4i1suj,1

461 dupd4k1suj
Zh whvw zkhwkhu wkh uhvwulfwlrqv lq wkh surjudp dupd4i1suj duh dffhswhg1 Wr wklv hqg/ zh xvh wkh olnholkrrg
udwlr/ wkh Odjudqjh pxowlsolhu ru wkh Zdog whvw1 Qrwh wkdw wkh Odjudqjh pxowlsolhu lv hydoxdwhg e| xvlqj wkh
yhfwruv dqg pdwulfhv jlyhq e| bpobghulydwlyhv1

471 dupd4l1suj
Vwdelolw| dqdo|vlv ri wkh prgho +618,1

481 dupd4m1suj
Iruhfdvw Huuru Yduldqfh Ghfrpsrvlwlrq ri wkh prgho +618,1

491 dupd4n1suj
Lpsxovh Uhvsrqvhv ri wkh prgho +618,1

4:1 dupd5d1suj
Zh frqvlghu wkh xqlyduldwh DU+4, prgho

|w @ 3=8|w�4 . %w

Lq lwv vwdwh vsdfh irup/ wkh yhfwru ri vwdwh yduldeohv lv
�
|w %w

�A
1 Wkh fryduldqfh pdwul{ fruuhvsrqgv wr�

H ^|w|w` H ^|w%w`
H ^%w|w` H ^%w%w`

�
Frpsxwlqj wklv fryduldqfh fdq eh dfklhyhg zlwk wkh VVPblf surfhgxuh1
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4;1 dupd5e1suj
Vdph surjudp dv dupd5d1suj exw zlwk d xqlyduldwh PD+4, prgho1

4<1 dupd5f1suj
Vdph surjudp dv dupd5d1suj exw zlwk wkh yhfwru prgho +618,1

531 dupd5g1suj
H{dfw pd{lpxp olnholkrrg hvwlpdwlrq ri d xqlyduldwh DUPD+4/4, prgho e| Ndopdq �owhu +Nrkq dqgDqvoh|
^4<;6`,1 Wkh uhvxowv duh frpsduhg zlwk wkrvh rewdlqhg iurp Dqvoh|*v ^4<:<` dojrulwkp +dulpd oleudu|,1

541 dupd5h1suj
H{dfw pd{lpxp olnholkrrg hvwlpdwlrq ri wkh yhfwru DUPD+4/4, prgho +618, e| Ndopdq �owhu +Nrkq dqg
Dqvoh| ^4<;6`,1 Wkh gl�huhqfh zlwk wkh dupd4e1suj surjudp lv wkdw wkh lqlwldo frqglwlrqv duh frpsxwhg dw
hdfk lwhudwlrq +VVPblf lv lqfoxghg lq wkh po surfhgxuh,1 dupd5h1suj frpsxwhv wkh H{dfw POH +dupd4e1suj

frpsxwhv dq dssur{lpdwlrq ri wkh H{dfw POH,1

551 dxwrfry41suj
Frpsxwhv wkh wkhruhwlfdo dxwrfryduldqfhv dqg dxwrfruuhodwlrqv ri wkh iroorzlqj YDU+4, surfhvv

\w �
5
7 =8 3 3
=4 =4 =6
3 =5 =6

6
8\w�4 @ %w +619,

zlwk %w � Q +36>	, dqg

	 @

5
7 5=58 3 3

3 4 =8
3 =8 =:7

6
8

Wr uhdg wkh pdwulfhv/ zh xvh wkh ydujhw surfhgxuh1

561 dxwrfry51suj
Frpsxwhv wkh wkhruhwlfdo dxwrfryduldqfhv dqg dxwrfruuhodwlrqv ri wkh iroorzlqj YDU+5, surfhvv

\w �
�
=8 =4
=7 =8

�
\w�4 �

�
3 3
=58 3

�
\w�5 @ %w +61:,

zlwk %w � Q +35>	, dqg

	 @

�
=3< 3
3 =37

�

571 dxwrfry61suj
Frpsxwhv wkh wkhruhwlfdo dxwrfryduldqfhv dqg dxwrfruuhodwlrqv ri wkh yhfwru DUPD prgho +618,1

581 dxwrfry71suj
Vdph surjudp dv dxwrfry51suj/ exw dxwrfryduldqfhv duh frpsxwhg zlwk wkh VVPbdxwrfry surfhgxuh1

591 dxwrfry81suj
Vdph surjudp dv dxwrfry61suj/ exw dxwrfryduldqfhv duh frpsxwhg zlwk wkh VVPbdxwrfry surfhgxuh1

5:1 dxwrfry91suj
Frpsxwhv dxwrfryduldqfhv dqg dxwrfruuhodwlrqv pdwulfhv ri d wlph0lqyduldqw vwdwh vsdfh prgho1

5;1 edqg4d04g1suj
Dg krf h{dpsohv wr vkrz wkh xvh ri wkh vxeedqg zdyhohw surfhgxuhv= vsolw/ h{wudfw/ vhohfw dqg lqvhuw1

5<1 edvlv41suj
Zh xvh wkh surfhgxuh lvEdvlv wr yhuli| wkdw zh kdyh d zdyhohw sdfnhw edvlv1

631 edvlv51suj
Zh xvh wkh surfhgxuh EdvlvSorw wr rewdlq wkh Wlph0iuhtxhqf| sodqh wlolqjv sorw ri vhyhudo edvhv1 Zh fdq
dovr vhh wkh orfdol}dwlrq lq wlph dqg lq iuhtxhqf|1 Iru wkh edvlv edvh3/ zh kdyh d jrrg orfdol}dwlrq lq wlph/
exw qrw lq iuhtxhqf|1 Iru wkh edvlv edvh</ wklv lv wkh rssrvlwh1



:5 FKDSWHU 61 ILQDQFLDO HFRQRPHWULFV

641 edvlv61suj
Zh xvh wkh EhvwOhyho surfhgxuh wr vhohfw d edvlv zlwk wkh orj0hqhuj| frvw ixqfwlrq1 Wkhq/ zh yhuli| wkdw
wkh vhohfwhg edvlv kdv h�hfwlyho| wkh plqlpdo frvw ydoxh1

651 edvlv71suj
Vdph surjudp dv edvlv61suj exw zlwk wkh EhvwEdvlv surfhgxuh dqg gl�huhqw frvw ixqfwlrqv +hqwurs|/ cs qrup
dqg orj0hqhuj|,1

661 errw4061suj
Looxvwudwlrq ri wkh errwvwudsbVPP surfhgxuh1

671 evp41suj
Zh vwxg| wkh Edvlf Vwuxfwxudo Prgho suhvhqwhg e| Kduyh| ^4<<3`1 Wkh phdvxuhphqw htxdwlrq lv

|w @
�
4 3 4 3 3

�
5
99997

�w
�w
$w
$w�4
$w�5

6
::::8. %w

zlwk %w � Q +3>K, dqg wkh wudqvlwlrq htxdwlrq lv5
99997

�w
�w
$w
$w�4
$w�5

6
::::8 @

5
99997

4 4 3 3 3
3 4 3 3 3
3 3 �4 �4 �4
3 3 4 3 3
3 3 3 4 3

6
::::8

5
99997

�w�4
�w�4
$w�4
$w�5
$w�6

6
::::8.

�
L6
35�6

�
�w

zlwk �w � Q +3> T,1 Zh kdyh

K @ �5%

dqg

T @

5
7 �5� 3 3

3 �5� 3
3 3 �5$

6
8

Xvlqj wkh qxphulfdo ydoxhv
�
�5%> �

5
�> �

5
� > �

5
$

�
@ +4> 3=58>4=58>6,/ zh vlpxodwh wkh EVP prgho zlwk wkh lqlwldo

srvlwlrq
�
433 7 7 5 6

�A
1 Wkhq zh hvwlpdwh wkh EVP prgho zlwk PO lq wkh iuhtxhqf| grpdlq1 Lq

rxu fdvh/ zh vhw v htxdo wr 71

681 evp51suj
Zh shuirup Prqwh Fduor h{shulphqwv wr lqyhvwljdwh wkh srzhu ri wkh IGPO ri wkh EVP prgho1

691 evp61suj
Lq wklv h{dpsoh/ zh hvwlpdwh wkh edvlf vwuxfwxudo prgho lq wkh iuhtxhqf| dqg lq wkh wlph grpdlqv1 Ehfdxvh
wkh prgho lv qrw vwdeoh/ zh fdqqrw xvh wkh surfhgxuh VVPblf1 Wkhuh duh vhyhudo zd|v wr lqlwldol}h wkh Ndopdq
�owhu1 Wkh Ndopdq �owhu fdq eh xvhg wr rewdlq xqrevhuydeoh frpsrqhqwv/ iru h{dpsoh wkh vhdvrqdo idfwru1

6:1 fdqrq41suj
Frpsxwhv wkh prylqj dyhudjh dqg dxwruhjuhvvlyh uhsuhvhqwdwlrqv ri wkh YDU+4, surfhvv ghvfulehg lq htxdwlrq
+619,1

6;1 fdqrq51suj
Frpsxwhv wkh prylqj dyhudjh dqg dxwruhjuhvvlyh uhsuhvhqwdwlrqv ri wkh YDU+5, surfhvv ghvfulehg lq htxdwlrq
+61:,1

6<1 fdqrq61suj
Frpsxwhv wkh lq�qlwh prylqj dyhudjh dqg dxwruhjuhvvlyh uhsuhvhqwdwlrqv ri wkh yhfwru DUPD surfhvv +618,1
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731 fdqrq71suj
Iru d xqlyduldwh DUPD+s/t, prgho/ zh fdq xvh wkh fdqrqlfdobduilpd ru fdqrqlfdobdupd surfhgxuhv1 Wkh
prgho lv

|w � 3=8|w�4 � 3=58|w�5 @ xw � 3=7xw�4 . 3=6xw�5 +61;,

741 fdqrq81suj
Frpsxwhv wkh lpsxovh uhvsrqvhv dqg wkh dffxpxodwhg lpsxovh uhvsrqvhv +ru wkh lqwhulp pxowlsolhuv, ri wkh
DUPD prgho +61;,1

751 fdqrq91suj
Frpsxwhv wkh lpsxovh uhvsrqvhv dqg wkh dffxpxodwhg lpsxovh uhvsrqvhv +ru wkh lqwhulp pxowlsolhuv, ri wkh
DUILPD surfhvv �

4� 3=8O. 3=58O5
�
+4� O,

g
|w @ +4� 3=6O,xw +61<,

Wkh iudfwlrqdo rshudwru g wdnhv gl�huhqw ydoxhv= �3=8/ �3=58/ 3/ 3=58/ dqg 3=81

761 fdqrq:1suj
Frpsxwhv wkh dxwrfryduldqfhv/ dxwrfruuhodwlrqv dqg sduwldo dxwrfruuhodwlrqv ri wkh DUILPD surfhvv +61<,1
Wkh DXWRFRY surfhgxuh xvhv wkh idfw wkdw li wkh surfhvv doorzv dq lq�qlwh prylqj dyhudjh uhsuhvhqwdwlrq

|w @
4[
l@3

�lxw�l

wkhq wkh dxwrfryduldqfhv �l ri wkh surfhvv +li zh dvvxph wkdw ydu +xw, @ 4, duh htxdo wr

�l @
4[
m@3

�m�m.l

Wkh dxwrfruuhodwlrqv fruuhvsrqg wr

�l @
�l
�3

dqg wkh sduwldo dxwrfruuhodwlrqv duh rewdlqhg dv wkh vroxwlrq ri wkh Wrhsolw} v|vwhp5
9997

�3 �4 �5 � � � �l�4
�l�4 �3 �4 � � � �l�5

1 1 1

�l�4 �l�5 �l�6 � � � �3

6
:::8
5
9997

�4
�5
111
�l

6
:::8 @

5
9997

�4
�5
111
�l

6
:::8

771 fklus4d1suj
Zh gh�qh wkh olqhdu fklus {w @ vlq

�
433�w5

�
1 Xvlqj wkh Frl hw &5 �owhuv/ zh frpsxwh wkh gl�huhqfh ehwzhhq

wkh ruljlqdo vljqdo dqg wkh uhfrqvwuxfwhg vljqdo e| wkh lqyhuvh zdyhohw wudqvirup1

781 fklus4e1suj
Zh xvh wkh suhfhghqw olqhdu fklus1 Zh sorw wkh zdyhohw sdfnhw wdeoh ri wkh vljqdo1 Xvlqj wkh edvlv E @
+4>5>6>6,/ zh vkrz wkdw wkh uhfrqvwuxfwhg vljqdo e| dsso|lqj wkh lqyhuvh zdyhohw sdfnhw wudqvirup lv wkh
vdph dv wkh ruljlqdo vljqdo1

791 fpo4081suj
Looxvwudwlrq ri wkh xvh ri wkh FPO sdfndjh zlwk WVP1

7:1 fsgjp41suj
Looxvwudwlrq ri wkh FSGJP surfhgxuh1

7;1 fvshfw4051suj
Looxvwudwlrq ri wkh FVshfwuxp surfhgxuh1
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7<1 fvshfw61suj
H{dpsoh 441:14 lq Eurfnzhoo dqg Gdylv ^4<<4`1

831 fxvxp41suj
Hvwlpdwhv wkh Orfdo Ohyho prgho +ru udqgrp zdon soxv qrlvh, zlwk wkh gdwd sxuvh1 Wkh prgho fruuhvsrqgv
wr �

|w @ �w . %w
�w @ �w�4 . �w

Xvlqj wkh Ndopdq �owhu/ zh fdq frqvwuxfw wkh vwdqgdugl}hg lqqrydwlrqv

zw @
yws
iw

Wkhq zh exlog wkh FXVXP vwdwlvwlf

Zw @
4

v

w[
l@4

zl

zlwk v wkh vwdqgdug ghyldwlrq ri wkh vwdqgdugl}hg lqqrydwlrqv zw dqg wkh FXVXPvt vwdwlvwlf

Z�
w @

wS
l@4

z5
l

WS
l@4

z5
l

841 fxvxp51suj
Frpsxwhv wkh FXVXP dqg FXVXPvt vwdwlvwlfv1 Wkh prgho lv d PD+5, surfhvv dqg lv hvwlpdwhg e| h{dfw
pd{lpxp olnholkrrg xvlqj wkh Ndopdq �owhu1

851 fxvxp61suj
Wklv lv wkh vdph wklqj dv wkh fxvxp51suj h{dpsoh/ h{fhsw wkdw d ohyhudjh srlqw lv lqwurgxfhg lq wkh PD+5,
surfhvv1

861 f|foh1vuf
Vshfwudo jhqhudwlqj ixqfwlrqv iru wkh wuhqg . f|foh prgho dqg wkh f|folfdo wuhqg prgho1

871 f|foh41suj
Uhsuhvhqwv wkh srzhu vshfwud iru vwrfkdvwlf f|fohv1

881 f|foh51suj
Kduyh| ^4<;<` xvhv d vwrfkdvwlf f|foh soxv qrlvh prgho wr h{sodlq wkh udlqidoo gdwd1 Wkh vshfwudo jhqhudwlqj
ixqfwlrq iru d vwrfkdvwlf f|foh soxv qrlvh prgho lv wkh vxp ri wkh v1j1i1 ri wkh vwrfkdvwlf f|foh dqg wkh v1j1i1 ri
wkh qrlvh1 Wkh v1j1i1 ri wkh vwrfkdvwlf f|foh lv jlyhq e| wkh bf|fohbvji surfhgxuh1 Wkh prgho lv hvwlpdwhg lq
wkh iuhtxhqf| grpdlq zlwk wkh IGbpo surfhgxuh1 Zh revhuyh wkdw zh rewdlq wkh vdph uhvxowv dv lq Kduyh|
^4<;<`1

891 f|foh61suj
Lq wklv h{dpsoh/ zh frpsduh wkh shulrgrjudp ri wkh Udlqidoo gdwd zlwk wkh hvwlpdwhg vshfwudo jhqhudwlqj
ixqfwlrq1

8:1 ghqrlv4d04g1suj
Zh frqvlghu wkh jhqhudwhg vhulhv

{w @ vlq +w, . vlq +5w, . xw

zlwk xw d zklwh qrlvh surfhvv1 Ghqrlvlqj d vhulhv frxog eh grqh e| xvlqj wkh zdyhohw vkulqndjh1 Lq d �uvw
vwhs/ zh fdofxodwh wkh zdyhohw frh!flhqwv zlwk wkh zw surfhgxuh1 Lq d vhfrqg vwhs/ zh xvh d wkuhvkroglqj
whfkqltxh1 Ilqdoo|/ zh uhfrqvwuxfw wkh vhulhv e| dsso|lqj wkh lzw surfhgxuh wr wkh wkuhvkroglqj frh!flhqwv1
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8;1 ghqrlv5d05e1suj
Lq wkh h{dpsohv ehorz/ wkh zdyhohw vkulqndjh lv dssolhg wr doo wkh frh!flhqwv1 Exw/ zh fdq xvh wkuhvkroglqj
whfkqltxhv mxvw iru vrph frh!flhqwv/ iru h{dpsoh wkh frh!flhqwv ri vrph vxeedqg ri wkh zdyhohw wudqvirup
ru ri wkh zdyhohw sdfnhw wudqvirup1

8<1 igpo4d1suj
Zh vlpxodwh dq DU+5, surfhvv1 Wkhq/ zh xvh wkh Eorrp�hog h{srqhqwldo vshfwudo ghqvlw|1 Wkh fruuhvsrqglqj
vshfwudo jhqhudwlqj ixqfwlrq lv jlyhq lq G}kdsdulg}h ^4<;9` rq sdjh 458=

j +�m, @ �5 h{s

#
5

u[
l@4

�l frv +l�m,

$

Zh pd| hvwlpdwh wkh yhfwru ri sdudphwhuv � @
�
�4 � � � �u �

�A
zlwk wkh IGbpo surfhgxuh1 Lq wklv

h{dpsoh/ zh kdyh vhw u htxdo wr 7=

931 igpo4e1suj
Zh whvw qrz u @ 7 djdlqvw u @ 81 Wr frpsxwh wkh vshfwudo OP whvw/ zh fdq hpsor| wkh gdwd ex�hu
bpobghulydwlyhv ru wkh surfhgxuh IGpobghulydwlyhv1

941 igpo5d1suj
Zh frqvlghu wkh prgho }w/ gh�qhg e| ;?

=
}w @ {w . |w
{w @ !4{w�4 . xw
|w @ yw � �4yw�4

zlwk xw � Q
�
3> �5x

�
dqg yw � Q

�
3> �5y

�
1 Wkh fruuhvsrqglqj vshfwudo jhqhudwlqj ixqfwlrq lv

j +�m, @ �5x
4

m4�!4hl�m m5 . �5y
��4� �4h

l�m
��5

@ �5x
4

+4�5!4 frv�m.!54,
. �5y

�
4� 5�4 frv�m . �54

�

Wkh yhfwru ri sdudphwhuv lv vhw wr
�
!4 �x �4 �y

�A
1

951 igpo5e1suj
Wr vhh li �4 @ 3=: lq wkh deryh prgho/ zh xvh wkh OP dqg OU whvwv lq wkh iuhtxhqf| grpdlq1

961 igpo61suj
Wkh prgho lv ;?

=
}w @ {w . |w
{w @ {w�4 . xw � �4xw�4
|w @ yw

zlwk xw � Q
�
3> �5x

�
dqg yw � Q

�
3> �5y

�
1 Wkh vwdwlrqdu| irup lv

}w � }w�4 @ +4� �4O,xw . +4� O, yw

Wkh vshfwudo jhqhudwlqj ixqfwlrq iru wkh vwdwlrqdu| irup lv

j +�m, @ �5x
��4� �4h

l�m
��5 . �5y

��4� hl�m
��5

@
�
4� 5�4 frv�m . �54

�
�5x . 5 +4� frv�m,�

5
y

Ehfdxvh wkh vwdwlrqdu| irup lv }w � }w�4/ wkh gdwd xvhg lq wkh IGbpo surfhgxuh duh }0odj4+},1

971 igpo71suj
Vdph h{dpsoh dv ndopdq7f1suj/ exw wkh vshfwudo jhqhudwlqj ixqfwlrq lv frpsxwhg e| wkh vjibVVP surfhgxuh1

981 igpo8091suj
H{dpsohv ri Pd{lpxp Olnholkrrg ri pxowlyduldwh surfhvvhv lq wkh iuhtxhqf| grpdlq1
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991 �w1suj
Dq h{dpsoh wr looxvwudwh wkh sureohp ri wkh vfdohg idfwru1 Iru dq| wlph vhulhv {w/ zh pxvw yhuli| wkdw wkh
Irxulhu wudqvirup iru wkh �uvw iuhtxhqf| �3 @ 3 htxdov wkh phdq ri {w=

i +�3, @ �{

9:1 �owhu4d1suj
Xqlyduldwh DUPD surfhvv hvwlpdwlrq zlwk wkh dupdbIlowhu surfhgxuh1

9;1 �owhu4e04f1suj
Xqlyduldwh DUPD0JDUFK surfhvv hvwlpdwlrq zlwk wkh dupdbIlowhu dqg jdufkbIlowhu surfhgxuhv1

9<1 �owhu5d1suj
Hvwlpdwlrq ri d Iudfwlrqdo DUPD+5/4, surfhvv zlwk wkh iudfwlrqdobIlowhu surfhgxuh1

:31  v41suj
Zh frpsduh wkh IOV dqg ROV phwkrgv e| dsso|lqj wkhp wr wkh iroorzlqj prgho iru w @ 4> = = = > Q

|w @ �4>w{4>w . �5>w{5>w . �6>w{6>w . xw

zlwk

�4>w @ 4

�5>w @ vlq

�
5�

Q
w

�
. y5>w

�6>w @ 3=<�6>w�4 . y6>w

xw/ y5>w dqg y6>w duh Jdxvvldq surfhvvhv1 Iru wkh IOV uhjuhvvlrq/ zh srvh

� @

5
7 43333

4
4

6
8

:41  v51suj
Zh judsk wkh uhvlgxdo h!flhqf| iurqwlhu

��
u5G +�, > u5P +�,

�
> � 5 U.

�
ri wkh suhfhglqj prgho1

:51  v61suj
Zh frqvlghu wkh prgho

|w @ {w�w . xw

zlwk

�w @

�
} li w � V

z li w A V

Zh hvwlpdwh �w zlwk wkh IOV/ UOV dqg ROV phwkrgv1 Zh vkrz wkdw IOV fdq ghwhfw dq xqdqwlflsdwhg vkliw
iurp } wr z1

:61  v71suj
Dq h{dpsoh wr looxvwudwh wkh frqyhujhqfh ri wkh IOV hvwlpdwhv wr wkh ROV hvwlpdwhv dv � whqgv wr .41 Zh
frqvlghu gl�huhqw ydoxhv iru �= 437/ 439/ 43:/ 43;/ 7� 43; dqg 8� 43<1

:71 iudfwdo4071suj � iudfwdo1vuf
Gl�huhqw h{dpsohv wr looxvwudwh wkh hvwlpdwlrq ri wkh iudfwlrqdo sdudphwhu xvlqj zdyhohwv1 Lq iudfwdo41suj/ zh
hvwlpdwh wkh g sdudphwhu iru d zklwh qrlvh surfhvv1 Wkh phwkrg sursrvhg e| Zruqhoo dqg Rsshqkhlp
^4<<5` lv edvhg rq wkh frpsohwh zdyhohw frh!flhqwv1 Exw/ zh fdq xvh frh!flhqwv iru mxvw vrph ohyhov +dqg qrw
iru doo wkh vfdohv,1 Lq iudfwdo51suj/ zh frqvlghu d iudfwlrqdo surfhvv zlwk g @ 3=581 Wkh h{dpsohv iudfwdo61suj
dqg iudfwdo71suj frpsxwh wkh hpslulfdo ghqvlw| ri wkh zdyhohw dqg JSK hvwlpdwruv1
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:81 j v41suj
Zh frpsduh wkh JIOV dqg IOV phwkrgv zlwk hdfk rwkhu rq wkh iroorzlqj prgho iru w @ 4> = = = >Q

|w @ �4>w{4>w . �5>w{5>w . �6>w{6>w . xw

zlwk �4>w d frqvwdqw/ �5>w d sdudphwhu zlwk vhdvrqdo sdwk dqg �6>w d wlph0ydu|lqj sdudphwhu1

:91 j v51suj
Dq h{dpsoh wr vkrz wkdw wkh IOV phwkrg lv d vshfldo fdvh ri wkh JIOV phwkrg1

::1 j v61suj
Zh frqvlghu wkh iroorzlqj pxowl0glphqvlrqdo surfhvv

�
|4>w
|5>w

�
@

�
{4>w 3 {6>w
3 {5>w {6>w

�57 �4>w
�5>w
�6>w

6
8.

�
x4>w
x5>w

�

zlwk x4>w dqg x5>w wzr zklwh qrlvh surfhvvhv dqg �4>w/ �5>w dqg �6>w wkuhh wlph0ydu|lqj sdudphwhuv1 Wkh
fruuhvsrqglqj dssur{lpdwho| olqhdu v|vwhp lv;AAAAAA?

AAAAAA=

�
|4>w
|5>w

�
*

�
{4>w 3 {6>w
3 {5>w {6>w

�57 �4>w
�5>w
�6>w

6
8.

�
3
3

�
5
7 �4>w.4

�5>w.4

�6>w.4

6
8 *

5
7 4 3 3

3 4 3
3 3 4

6
8
5
7 �4>w

�5>w
�6>w

6
8.

5
7 3

3
3

6
8

Zh fdq dovr hvwlpdwh �4>w/ �5>w dqg �6>w zlwk wkh JIOV �owhu1 Iru wkh �uvw hvwlpdwlrq/ zh vhw Gw @ L6/
Pw @ L5/ T3 @ L6/ s3 @ 36 dqg � @ 41 Iru wkh vhfrqg hvwlpdwlrq/ Gw lv htxdo wr5

7 4 3 3
3 4

43
3

3 3 4
43

6
8

dqg � lv vhw wr 431

:;1 j v71suj
Lq wklv h{dpsoh/ zh vkrz wkh xvh ri JIOV iru wkh hvwlpdwlrq ri vshfl�f dqg frpprq frpsrqhqwv1 Vxssrvh
d wzr0glphqvlrqdo surfhvv zlwk �

|w @ v
|
w . fw . x

|
w

{w @ v{w . fw . x{w

zlwk fw wkh frpprq frpsrqhqw ri |w dqg {w zkloh v
|
w dqg v

{
w duh wkh wzr vshfl�f frpsrqhqwv1 Ohw xv frqvlghu

wkh dssur{lpdwho| olqhdu v|vwhp;AAAAAA?
AAAAAA=

�
|w
{w

�
*

�
4 3 4
3 4 4

�57 �4>w
�5>w
�6>w

6
8.

�
3
3

�
5
7 �4>w.4

�5>w.4

�6>w.4

6
8 *

5
7 4 3 3

3 4 3
3 3 4

6
8
5
7 �4>w

�5>w

�6>w

6
8.

5
7 3

3
3

6
8

Wkhq/ �4>w dqg �5>w fdq eh zlhzhg dv wkh vshfl�f frpsrqhqwv dqg zh fdq lqwhusuhw �6>w dv wkh frpprq idfwru1
Qrwh wkdw wkh fkrlfh ri T3 dqg s3 duh qrw yhu| lpsruwdqw lq wklv h{dpsoh/ ehfdxvh lw grhv qrw d�hfw wkh
fxuyh irup ri wkh hvwlpdwhv +zh rewdlq wkh vdph hvwlpdwhv/ exw zlwk d voljkw wudqvodwlrq,1

:<1 j v81suj
Wkh orfdo ohyho prgho wdnhv wkh dssur{lpdwho| olqhdu irup=�

|w * �w
�w.4 * �w

Zh frpsduh wkh hvwlpdwlrq ri wkh vwdwh yhfwru surfhvv rewdlqhg zlwk wkh Ndopdq �owhu zlwk wkdw jlyhq e|
wkh JIOV �owhu +vhh oo51suj h{dpsoh,1



:; FKDSWHU 61 ILQDQFLDO HFRQRPHWULFV

;31 j v91suj
Wkh orfdo olqhdu wuhqg prgho wdnhv wkh dssur{lpdwho| olqhdu irup=;AA?

AA=
|w * �

4 3
� � �w

�w

�
.

�
3
3

�
�
�w.4

�w.4

�
*

�
4 4
3 4

� �
�w
�w

�
.

�
3
3

�

Zh frpsduh wkh hvwlpdwlrq ri wkh vwdwh yhfwru surfhvv rewdlqhg zlwk wkh Ndopdq �owhu zlwk wkh uhvxowlqj rqh
wkurxjk wkh JIOV �owhu +vhh oow51suj h{dpsoh,1

;41 jpp4d1suj
Zh frqvlghu wkh olqhdu prgho

|w @ {w� . xw +6143,

zlwk xw � Q +3> �5, dqg � d 7 � 4 yhfwru1 Ohw � @ yhf
�
� �

�
eh wkh yhfwru ri sdudphwhuv1 Zh hvwlpdwh �

zlwk JPP e| frqvlghulqj wkh prphqw frqglwlrqv;?
=

H ^xw` @ 3
H
�
x5w � �5

�
@ 3

H ^xw{w>l` @ 3 ; l @ 4> = = = >7

Qrwh wkdw zh xvh wkh dqdo|wlfdo judglhqw wr shuirup JPP1

;51 jpp4e1suj
Frqvwudlqhg JPP ri wkh prgho +6143, zlwk �4 @ �51

;61 jpp5d1suj
Wkh prgho lv ;?

=
|w @ �4 . �5{w . xw
xw � Q +3> k5w ,
k5w @ �5

3 .�5
4x

5
w�4

Ohw � @ yhf
�
�4 �5 �3 �4

�
eh wkh yhfwru ri sdudphwhuv1 Zh hvwlpdwh � e| wkh PO dqg JPP phwkrgv1

Iru wkh JPP hvwlpdwlrq/ zh frqvlghu wkh prphqw frqglwlrqv;AA?
AA=

Hw ^xw` @ 3
Hw

�
x5w � k5w

�
@ 3

Hw ^xw{w` @ 3
Hw

��
x5w � k5w

�
x5w�4

�
@ 3

;71 jpp5e1suj
Wklv lv wkh vdph surjudp dv jpp5d1suj/ exw zh lpsrvh wkdw �4 @ 3 +qr DUFK h�hfw,1

;81 jpp6d1suj
Zh frqvlghu d jhrphwulf Eurzqldq prwlrq surfhvv�

g{w @ �{w gw. �{w gZw

{ +w3, @ {3
+6144,

zkhuh Zw lv d Zlhqhu surfhvv1 Wkh vroxwlrq ri wkh vwrfkdvwlf gl�huhqwldo htxdwlrq +6144, lv

{ +w, @ {3 h{s

��
� � 4

5
�5
�
+w � w3, . � +Z +w,�Z +w3,,

�

Ohw k eh wkh vdpsolqj lqwhuydo ri wkh glvfuhwh0wlph gdwd1 Zh vhw

%w @ oq
{w

{w�4
�
�
�� 4

5
�5
�
k
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Zh fdq hvwlpdwh wkh yhfwru ri sdudphwhuv � @ yhf
�
� �

�
e| pd{lpxp olnholkrrg ru e| wkh jhqhudol}hg

phwkrg ri prphqwv1 Iru wkh PO hvwlpdwlrq/ zh kdyh

cw @ �4

5
oq +5�,� 4

5
oq
�
�5k

�� 4

5

%5w
�5k

Iru wkh JPP hvwlpdwlrq/ zh frqvlghu wkh wzr prphqw frqglwlrqv�
Hw�4 ^%w` @ 3
Hw�4

�
%5w � �5k

�
@ 3

;91 jpp6e1suj
Zh frqvlghu dq Ruqvwhlq0Xkohqehfn surfhvv�

g{w @ d +e� {w, gw. � gZw

{ +w3, @ {3
+6145,

Wkh vroxwlrq ri wkh vwrfkdvwlf gl�huhqwldo htxdwlrq +6145, lv

{ +w, @ {3h
�d+w�w3, . e

�
4� h�d+w�w3,

�
. �

] w

w3

hd+��w, gZ +�,

Zh gh�qh

%w @ {w � h�dk{w�4 � e
�
4� h�dk

�
Ohw � @ yhf

�
d e �

�
eh wkh yhfwru ri sdudphwhuv1 Wkh h{suhvvlrq ri wkh orj0olnholkrrg lv

cw @ �4

5
oq +5�,� 4

5
oq

�
�5
�
4� h�5dk

5d

��
� 4

5

%5w

�5
�
4�h�5dk

5d

�
JPP hvwlpdwlrq ri � fdq eh shuiruphg e| frqvlghulqj wkh iroorzlqj prphqw frqglwlrqv;A?

A=
Hw�4 ^%w` @ 3

Hw�4

k
%5w � �5

�
4�h�5dk

5d

�l
@ 3

Hw�4 ^%w{w�4` @ 3

;:1 jpp6f1suj
Fkdq/ Nduro|l/ Orqjvwdii dqg Vdqghuv ^4<<5` frqvlghu wkh iroorzlqj vwrfkdvwlf gl�huhqwldo htxdwlrq�

g|w @ +�. �|w, gw. � m|wm� gZw

| +w3, @ {3
+6146,

Wr hvwlpdwh wkh yhfwru ri sdudphwhuv � @ yhf
�
� � � �

�
/ wkh| xvh wkh glvfuhwh0wlph prgho

|w.4 � |w @ +�. �|w,k. %w.4

zlwk %w.4 � Q +3> �5 m|wm5� k,1 Wkh| frqvlghu wkh iroorzlqj prphqw frqglwlrqv;AAAA?
AAAA=

Hw ^%w.4` @ 3

Hw

k
%5w.4 � �5 m|wm5� k

l
@ 3

Hw ^%w.4|w` @ 3

Hw

k�
%5w.4 � �5 m|wm5� k

�
|w

l
@ 3

wr hvwlpdwh � zlwk JPP1 Lq wklv h{dpsoh/ zh vlpxodwh dq Ruqvwhlq0Xokhqehfn1 Wkhq/ zh hvwlpdwh wkh
sdudphwhuv ri wkh vwrfkdvwlf gl�huhqwldo htxdwlrq +6146,1 Wkh Ruqvwhlq0Xkohqehfn lv d vshfldo fdvh ri wkh
prgho +6146, e| lpsrvlqj � @ 31 Lq wklv fdvh/ zh kdyh wkh iroorzlqj fruuhvsrqghqfh�

� @ de

� @ �d
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;;1 jpp7d07l1suj
Sdudphwhuv hvwlpdwlrq ri wkh Ehuqrxool/ Elqrpldo/ Qhjdwlyh Elqrpldo/ Srlvvrq/ Jdppd/ Ehwd/ Odsodfh0Jdxvv/
Orj0qrupdo dqg H{srqhqwldo glvwulexwlrqv1

;<1 jpp8d08e1suj
Sdudphwhuv hvwlpdwlrq ri xqlyduldwh DUPD surfhvvhv1

<31 jpp9d09f1suj
Sdudphwhuv hvwlpdwlrq ri vwdwh vsdfh prghov1

<41 jrod|41suj
Wkh surjudp frpsxwhv wkh frh!flhqwv ri wkh Vdylw}n|0Jrod| �owhu iru gl�huhqw ydoxhv ri P / qO dqg qU1 Lw
uhsolfdwhv wkh wdeoh jlyhq rq sdjh 979 lq Suhvv/ Whxnrovn|/ Yhwwhuolqj dqg Iodqqhu| ^4<<5`1

<51 jrod|51suj
Dq looxvwudwlrq ri wkh Vdylw}n|bJrod| surfhgxuh dssolhg wr qrlv| gdwd1

<61 jsk41suj
Jhzhnh dqg Sruwhu0Kxgdn ^4<;6` vxjjhvwhg wkh iroorzlqj uhjuhvvlrq wr hvwlpdwh wkh iudfwlrqdo lqwhjudwlrq
rughu g ri d wlph vhulhv

oq L +�m, @ f� g vlq5
�m

5
. xw +6147,

Zh hpsor| wklv phwkrg wr hvwlpdwh wkh iudfwlrqdo urrw ri d zklwh qrlvh surfhvv1 Zh whvw g @ 31

<71 jsk51suj
Uhlvhq ^4<<7` sursrvhv hpsor|lqj wkh vprrwkhg shulrgrjudp lq uhjuhvvlrq +6147,1 Wkh vhulhv xvhg lv d
udqgrp zdon surfhvv1 Zh frpsduh wkh hvwlpdwhv ri g edvhg rq wkh shulrgrjudp dqg wkrvh edvhg rq wkh
vprrwkhg shulrgrjudp zlwk wkh Sdu}hq odj zlqgrz jhqhudwru1 Wkhq/ zh whvw wkh qxoo k|srwkhvlv g @ 41

<81 jsk61suj
Zh hvwlpdwh wkh iudfwlrqdo urrw ri d zklwh qrlvh surfhvv e| xvlqj gl�huhqw vprrwkhg shulrgrjudpv dqg wkhq
zh whvw li wkh k|srwkhvlv g @ 3 fdqqrw eh uhmhfwhg1

<91 jsk71suj
Wklv h{dpsoh lv d Prqwh Fduor lqyhvwljdwlrq ri wkh srzhu ri wkh JSK hvwlpdwru dqg wkh hvwlpdwru edvhg rq
d vprrwkhg shulrgrjudp +Eduwohww dqg Wxnh| zlwk wkh sdudphwhu htxdo wr 3153,1 Wr rewdlq wkh ghqvlw| ri
wkh gl�huhqw hvwlpdwruv/ zh xvh wkh nhuqho hvwlpdwru1

<:1 jsk81suj
Lq wkh iuhtxhqf| grpdlq/ zh hvwlpdwh dq DUILPD surfhvv lq wzr zd|v1 Wkh �uvw rqh frqvlvwv ri hvwlpdwlqj doo
wkh sdudphwhuv e| pd{lpl}lqj wkh orj0olnholkrrg ixqfwlrq1 Lq wkh vhfrqg phwkrg/ zh xvh wkh JSK hvwlpdwru
wr hvwlpdwh wkh iudfwlrqdo sduw ri wkh DUILPD prgho dqg zh hvwlpdwh wkh DUPD sduw ri wkh DUILPD
prgho1

<;1 jsk91suj
Prqwh Fduor h{shulphqwv ri wkh vwdqgdug huuruv ri wkh JSK hvwlpdwru dqg wkrvh edvhg rq wkh vprrwklqj
shulrgrjudp1

<<1 kdqnho41suj
Kdqnho pdwul{ ri d xqlyduldwh wlph vhulhv1

4331 kdqnho51suj
Kdqnho pdwul{ ri d pxowlyduldwh wlph vhulhv1

4341 kdqnho61suj
Prqwh Fduor h{shulphqwv ri wkh vlqjxodu ydoxh ghfrpsrvlwlrq ri wkh Kdqnho pdwul{ iru zklwh qrlvh dqg DU+4,
surfhvvhv1

4351 kdqnho71suj
Prqwh Fduor h{shulphqwv ri wkh vlqjxodu ydoxh ghfrpsrvlwlrq ri wkh Kdqnho pdwul{ iru dq DU+5, surfhvv1
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4361 kdqnho81suj
PfPloodq rughu ri d YDU surfhvv1

4371 kdqnho91suj
Frpsxwhv wkh wkhruhwlfdo dqg wkh hpslulfdo Kdqnho pdwulfhv ri wkh DUPD+4/4, prgho +618,1

4381 kdqnho:1suj
Lq wklv h{dpsoh/ zh fkhfn iru wkh PfPloodq rughu ri ydulrxv vwdwh vsdfh prghov wr eh htxdo wr wkh qxpehu ri
vwdwh yduldeohv1

4391 kxuvw41suj � kxuvw1vuf
U2V vwdwlvwlf dqg Kxuvw h{srqhqw zlwk d zklwh qrlvh surfhvv1

43:1 kxuvw51suj � kxuvw1vuf
U2V vwdwlvwlf dqg Kxuvw h{srqhqw zlwk d iudfwlrqdo surfhvv1

43;1 kxuvw61suj � kxuvw51vuf
Hvwlpdwhv wkh Kxuvw h{srqhqw zlwk wkh phwkrg ghvfulehg lq Wdttx/ Whuhuryvn| dqg Zloolqjhu ^4<<8`1

43<1 lfvv4051suj � lfvv1vuf
Ghwhfwlrq ri fkdqjhv ri yduldqfh e| wkh LFVV dojrulwkp1

4431 lpsxov4d05e1suj � lpsxov1w{w
Frpsxwhv wkh vwdqgdug huuruv ri wkh lpsxovh uhvsrqvhv e| vlpxodwlrq whfkqltxhv1

4441 mxps1suj
Dq h{dpsoh ri mxps dqg vkdus fxvw ghwhfwlrq e| zdyhohwv1

4451 ndopdq4d1suj
Zh frqvlghu wkh iroorzlqj vwdwh vsdfh prgho;AA?

AA=
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|4>w
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� �
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�
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+6148,

zlwk

K @ H
�
%w%

A
w

�
@

�
5 3
3 4

�
+6149,

dqg T @ H ^�w�w` @ 41 Zh exlog wkh vwdwh vsdfh prgho lq d wlph0lqyduldqw irup1

4461 Ndopdq4e1suj
Zh exlog wkh vwdwh vsdfh prgho +6148, lq d wlph0yduldqw irup1

4471 ndopdq4f1suj
Zh vlpxodwh wkh vwdwh vsdfh prgho +6148,1

4481 ndopdq4g1suj
Ndopdq �owhulqj ri wkh vwdwh vsdfh prgho +6148, lq lwv wlph0lqyduldqw irup1 d3 dqg S3 duh frpsxwhg xvlqj
wkh VVPblf surfhgxuh1

4491 ndopdq4h1suj
Ndopdq �owhulqj ri wkh vwdwh vsdfh prgho +6148, lq lwv wlph0yduldqw irup1

44:1 ndopdq4i1suj
Judsklfdo uhsuhvhqwdwlrq ri wkh hvwlpdwhg ydoxh ri �w zlwk lwv <8( frq�ghqfh lqwhuydo1

44;1 ndopdq4j1suj
Judsklfdo uhsuhvhqwdwlrq ri wkh orj0olnholkrrg yhfwru1
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44<1 ndopdq4k1suj
H{dfw Pd{lpxp olnholkrrg hvwlpdwlrq ri wkh prgho;AA?

AA=

�
|4>w
|5> w

�
@

�
�4 3
3 �5

� �
�w
�w

�
.

�
�6
3

�
. %w�

�w
�w

�
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�
�9 �:
3 �;

� �
�w�4
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�
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�
�<
�43

�
.

�
4
4

�
�w

+614:,

zlwk

K @

�
�7 3
3 �8

�
+614;,

dqg T @ �441

4531 ndopdq4l1suj
Frqglwlrqdo POH zlwk d3 @ 3 dqg S3 @ 35�5 lq wkh wlph0yduldqw irup1 Qrwh wkh xvh ri h{whuqdo yduldeohv1

4541 ndopdq4m1suj
Vprrwklqj ri wkh hvwlpdwhg prgho1

4551 ndopdq4n1suj
Iruhfdvwlqj ri wkh hvwlpdwhg prgho1

4561 ndopdq5d1suj
Pd{lpxp olnholkrrg hvwlpdwlrq ri wkh vwdwh vsdfh prgho

;AAAAAA?
AAAAAA=

|w @
�
4 {w w

� 57 �3>w
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�5>w

6
8. %w5
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+614<,

Wkh xqnqrzq sdudphwhuv � duh K @ �54 dqg

T @

5
7 �55 3 3

3 �56 3
3 3 �57

6
8 +6153,

d3 dqg S3 duh vhw wr wkh qxoo yhfwru dqg pdwul{ uhvshfwlyho|1

4571 ndopdq5e1suj
Vdph surjudp dv ndopdq5d1suj/ exw d3 dqg S3 duh �{hg gl�huhqwo|1 Wklv surjudp vkrzv wkh lqlwldol}dwlrq
sureohp ri wkh Ndopdq �owhu1

4581 ndopdq6d1suj
Zh vlpxodwh d olqhdu surfhvv zlwk DUPD sdudphwhuv1

4591 ndopdq6e1suj
Frqglwlrqdo pd{lpxp olnholkrrg ri wkh fruuhvsrqglqj vwdwh vsdfh prgho;AA?

AA=
|w @

�
{w 3

� � �w
�w
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�w
�w
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�
!4 ��4
3 3

� �
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+6154,

Wkh hvwlpdwhg sdudphwhuv duh !4/ �4/ �% dqg �� 1
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45:1 ndopdq6f1suj
Frqglwlrqdo pd{lpxp olnholkrrg ri dqrwkhu uhsuhvhqwdwlrq ri wkh deryh vwdwh vsdfh prgho;AAAAAA?

AAAAAA=

|w @
�
{w 3 4

�57 �w
�w
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6
8

5
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�w
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6
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5
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�w�4
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6
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5
7 4 3
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3 4

6
8� �w

%w

�

Wklv surjudp lv dq looxvwudwlrq ri wkh lghqwl�fdwlrq sureohp1

45;1 ndopdq7d1suj
Vxssrvh wkdw zh revhuyh d surfhvv |w zlwk d phdvxuhphqw huuru %w1 Zh qrwh }w wkh revhuyhg surfhvv1 Zh
kdyh

}w @ |w . %w +6155,

Zh vxssrvh wkdw |w lv dq DUPD+4/4, surfhvv

|w @ !4|w�4 . xw � �4xw�4 +6156,

Wkh vwdwh vsdfh irup ri wklv prgho lv;AA?
AA=

}w @
�
4 3

� � |w
xw
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. %w�

|w
xw

�
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�
!4 ��4
3 3
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|w�4
xw�4

�
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�
4
4

�
xw

+6157,

Zh vlpxodwh wkh DUPD soxv qrlvh surfhvv dqg wkhq zh xvh wkh Ndopdq �owhu wr rewdlq wkh hvwlpdwh ri wkh
xqrevhuyhg frpsrqhqw |w1

45<1 ndopdq7e1suj
Lq wklv h{dpsoh/ zh hvwlpdwh wkh frh!flhqwv !4/ �4/ �x dqg �% ri wkh prgho +6157, e| pd{lpxp olnholkrrg lq
wkh wlph grpdlq1

4631 ndopdq7f1suj
Zh hvwlpdwh wkh DUPD soxv qrlvh prgho e| pd{lpxp olnholkrrg lq wkh iuhtxhqf| grpdlq1 Wkh fruuhvsrqglqj
vshfwudo jhqhudwlqj ixqfwlrq lv

j +�m, @ �5x
4� 5�4 frv�m . �54

4� 5!4 frv�m . !54
. �5% +6158,

4641 ndopdq7g1suj
Zh hvwlpdwh wkh prgho +6157, xqghu wkh uhvwulfwlrq �4 @ 31 Wklv uhvwulfwlrq fdq eh zulwwhq dv=5

997
!4
�4
�x
�%

6
::8 @

5
997

4 3 3
3 3 3
3 4 3
3 3 4

6
::8
5
7 !4
�x
�%

6
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5
997

3
3
3
3

6
::8 +6159,

Wkh uhvwulfwhg PO hvwlpdwhv duh rewdlqhg erwk lq wkh iuhtxhqf| grpdlq +zlwk wkh IGbfpo surfhgxuh, dqg lq
wkh wlph grpdlq +zlwk wkh WGbfpo surfhgxuh,1

4651 ndopdq7h1suj
Looxvwudwh wkh NIruhfdvwlqj surfhgxuh wr rewdlq iruhfdvwv ri d surfhvv1

4661 ndopdq7i1suj
Lq wkh prgho +6157,/ zh frpsxwh wkh vprrwkhg frpsrqhqw d wmW 1 Li wkh yduldqfh ri %w lv }hur/ wkhq zh pxvw
yhuli| wkdw wkh �uvw frpsrqhqw ri d wmW lv mxvw htxdo wr }w ru |w1
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4671 ndopdq7j1suj
Vprrwklqj wkh prgho +6157, zlwk wkh Ndopdq �owhu1

4681 ndopdq8d1suj
Prghoolqj wkh oxwnhsrko gdwd dv d YDU+5, surfhvv5
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5
7 %4>w
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6
8 +615:,

zlwk %w � Q +3>	,1 Zh hvwlpdwh wklv prgho lq wkh wlph grpdlq zlwk wkh Ndopdq �owhu1 Zh xvh wkh Fkrohvn|
ghfrpsrvlwlrq wr gh�qh wkh pdwul{ T/ wkdw lv T @ SS

A1 Wkh hvwlpdwhg yhfwru � fruuhvsrqgv wr5
997

yhf +�4,
yhf +�5,

�

yhfk +S,

6
::8

zlwk yhfk wkh rshudwru lq O wnhsrko vhqvh1

4691 ndopdq8e1suj
Grhv qrw lqfrph2frqvxpswlrq +|5>w � |6>w, fdxvh lqyhvwphqw +|4>w, B Zh fdq whvw wklv k|srwkhvlv e| xvlqj wkh
Zdog vwdwlvwlf1 Qrwh wkdw wklv k|srwkhvlv fruuhvsrqgv wr wkh idfw wkdw wkh pdwulfhv �4 dqg �5 duh ri wkh irup5

7 � 3 3
� � �
� � �

6
8

Wklv lv htxlydohqw wr whvw �7 @ �: @ �46 @ �49 @ 31

46:1 ndopdq8f1suj
Xvlqj wkh uhvxowv ri wkh w0vwdwlvwlfv lq wkh ndopdq8d1suj h{dpsoh/ zh lpsrvh wkdw wkh iroorzlqj frh!flhqwv
duh }hur=

i�5> �6> �7> �8> �:> �43> �44> �45> �46> �47> �49> �4:> �4;> �4<> �56j
Wkh uhvwulfwhg prgho lv hvwlpdwhg e| pd{lpxp olnholkrrg lq wkh wlph grpdlq1

46;1 ndopdq8g1suj
Zh fkhfn wkh dffxudf| ri wkh deryh uhvwulfwlrqv1 Wr wklv hqg/ zh xvh wkh Olnholkrrg Udwlr +OU, dqg
wkh Odjudqjh Pxowlsolhu +OP, vwdwlvwlfv1 Wkh OP whvw lv frpsxwhg xvlqj wkh gl�huhqw pdwulfhv ri wkh
bpobghulydwlyhv h{whuqdo yduldeoh1

46<1 ndopdq8h1suj
Dqrwkhu zd| wr frpsxwh wkh OP whvwv zlwk wkh WGpobghulydwlyhv surfhgxuh1

4731 ndopdq8i1suj
Frpsxwhv wkh OP whvw zlwk dq RSJ duwl�fldo uhjuhvvlrq1

4741 ndopdq9d1suj
Zh vwxg| d wlph0yduldqw prgho

|w @ �3>w{3>w . �4>w{4>w . xw +615;,

zlwk xw � Q �
3> �5x

�
dqg �

�3>w @ �3>w�4 . y3
�4>w @ �4>w�4 . y4

+615<,

zlwk

�
y3
y4

�
� Q +3>	y,1 Zh vxssrvh wkdw

	y @

�
�53 3
3 �54

�
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Wkh vwdwh vsdfh irup ri wkh prgho +615;0615<, lv;AA?
AA=

|w @
�
{3>w {4>w

� � �3>w
�4>w

�
. xw�

�3>w
�4>w

�
@

�
4 3
3 4

� �
�3>w�4
�4>w�4

�
.

�
4 3
3 4

� �
y3
y4

� +6163,

Wklv h{dpsoh vkrzv krz wr frqvwuxfw d wlph0yduldqw vwdwh vsdfh prgho1 Qh{w/ zh xvh wkh NIlowhulqj dqg
wkh NVprrwklqj surfhgxuhv wr hvwlpdwh wkh xqrevhuydeoh frpsrqhqwv �3>w dqg �4>w1

4751 ndopdq9e1suj
Pd{lpxp Olnholkrrg ri wkh prgho +6163,1 Qrwh wkh ghfodudwlrq ri vljpd dv dq h{whuqdo yduldeoh dqg wkh
gh�qlwlrq ri vljpd lq wkh po surfhgxuh1

4761 nijdlq4051suj
Looxvwudwlrq ri wkh NIbjdlq surfhgxuh1

4771 nhuqho41suj
Ghqvlw| hvwlpdwlrq +qrupdo udqgrp qxpehu,1

4781 nhuqho51suj
Ghqvlw| hvwlpdwlrq +"5 udqgrp qxpehu, zlwk wkh wuxqfdwhg +dw ohiw, qrupdo nhuqho1

4791 nhuqho61suj
Ghqvlw| hvwlpdwlrq +xqlirup udqgrp qxpehu, zlwk wkh wuxqdfwhg qrupdo +dw ohiw dqg uljkw, nhuqho1

47:1 nhuqho71suj
Zh lqyhvwljdwh wkh hpslulfdo suredelolw| ghqvlw| ri wkh IUI2GHP uhwxuq iru gl�huhqw vfdohv = 4/ 5/ 8/ 43 dqg
63 gd|v1 Zh xvh wkh wkuhvkroglqj phwkrg wr frpsduh wkh �qrlv|� ghqvlw| zlwk wkh �ghqrlvhg� ghqvlw|1

47;1 nsvv1suj � nsvv1vuf
NSVV vwdwlvwlf1

47<1 nv41suj
Frpsxwhv wkh Nroprjrury0Vpluqry whvw iru d zklwh qrlvh surfhvv suhvhqwhg lq Eurfnzhoo dqg Gdylv ^4<<4`1

4831 nv51suj
Frpsxwhv wkh Nroprjrury0Vpluqry whvw iru d xqlw urrw surfhvv1

4841 nv61suj
Frpsxwhv wkh Nroprjrury0Vpluqry whvw iru wkh udqgrp zdon soxv qrlvh prgho dssolhg wr wkh sxuvh gdwd1

4851 oo41suj
Hvwlpdwhv wkh Orfdo Ohyho prgho iru wkh sxuvh gdwd lq wkh iuhtxhqf| grpdlq zlwk wkh phwkrg ri vfrulqj dqg
wkh EIJV dojrulwkp1

4861 oo51suj
Hvwlpdwhv wkh xqrevhuyhg frpsrqhqw ri wkh sxuvh Orfdo Ohyho prgho1

4871 oo61suj
Hvwlpdwhv wkh sxuvh Orfdo Ohyho prgho lq wkh wlph grpdlq1 Wklv surjudp vkrzv wkh lpsruwdqfh ri wkh fkrlfh
ri wkh lqlwldo frqglwlrqv1

4881 oow41suj
Hvwlpdwhv wkh Orfdo Olqhdu prgho iru wkh jqs gdwd lq wkh iuhtxhqf| grpdlq zlwk wkh phwkrg ri vfrulqj dqg
wkh EIJV dojrulwkp1

4891 oow51suj
Hvwlpdwhv wkh xqrevhuyhg frpsrqhqw ri wkh jqs Orfdo Olqhdu prgho1

48:1 oow61suj
Hvwlpdwhv wkh jqs Orfdo Olqhdu prgho lq wkh wlph grpdlq zlwk wkh EKKK dojrulwkp1
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48;1 pdwul{41suj
Frpsxwhv wkh pdwulfhv O7/ G7 dqg N7>61

48<1 pdwul{51suj
Vkrzv wkh gl�huhqfh ehwzhhq wkh yhfk dqg yhfkb rshudwruv1

4931 pdwul{61suj
Yhul�hv wkh iroorzlqj sursrvlwlrqv +O wnhsrko ^4<<4`, iru p @ 4> = = = >43

OpGp @ Lp+p.4,@5

Np>pGp @Gp

Np>4 @N4>p @ Lp

wudfh +Np>p, @p

wudfh
�
GA

pGp

�
@p5

OpO
A
p @ Lp+p.4,@5

wudfh
�
GA
pGp

��4
@

p +p. 6,

7

4941 pdwul{7081suj
Dq looxvwudwlrq ri wkh {sqg5 surfhgxuh zlwk uhdo dqg frpsoh{ pdwulfhv1

4951 pdwul{9d09g1suj
Dq looxvwudwlrq ri wkh H{solflwbwrbLpsolflw dqg LpsolflwbwrbH{solflw surfhgxuhv1

4961 plvvlqj41suj
Looxvwudwlrq ri wkh Plvvlqj surfhgxuh1

4971 qz1suj � qz1vuf
Qhzh| dqg Zhvw hvwlpdwru ri wkh yduldqfh1

4981 rswpxp5d05f1suj
Vrph h{dpsohv zlwk wkh rswpxp5 surfhgxuh1

4991 sgjp41suj
Frpsxwhv wkh shulrgrjudp ri wkh O|q{ gdwd dqg wkh Ilvkhu*v j vwdwlvwlf1

49:1 sgjp51suj
Vprrwkhg shulrgrjudp ri d vwdeoh DU+5, surfhvv1

49;1 sgjp61suj
Shulrgrjudp ri wkh vxqvsrwv gdwd1

49<1 sgjp71suj
Frydulrjudp ri d wlph vhulhv xvlqj wkh SGJP dqg lqyhuvhbirxulhu surfhgxuhv1

4:31 sgjp81suj
Zh frqvlghu wkh vwdwh vsdfh prgho;AA?

AA=

�
|4>w
|5>w

�
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�
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3 4
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�4>w

�5>w
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�4>w

�5>w

�
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�
3=8 3=6
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�4>w�4
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�
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�
�w

+6164,
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zlwk �w � Q +3> 3=58, dqg

%w �Q +

�
3
3

�
>

�
3=5 3
3 3=4

�
,

Zh frpsduh wkh vshfwudo ghqvlw| ri wkh vwdwh vsdfh prgho zlwk wkh vprrwkhg shulrgrjudp ri d uhdol}dwlrq ri
wkh prgho1

4:41 sgjp91suj
Zh frpsduh wkh wkhruhwlfdo fryduldqfhv dqg wkh furvv0fryduldqfhv ri wkh prgho +6164, zlwk wkh hpslulfdo
fryduldqfhv dqg wkh furvv0fryduldqfhv ri d uhdol}dwlrq1

4:51 sgjp:1suj
Vshfwudo ghqvlw| ri d xqlyduldwh DUPD+5/4, surfhvv1

4:61 tpi41suj
Lq wklv h{dpsoh/ zh yhuli| wkh iroorzlqj surshuwlhv ri txdgudwxuh pluuru �owhuv=;AAAAAAAAAA?

AAAAAAAAAA=

sS
n@3

kn @
s
5

sS
n@3

jn @ 3

sS
n@3

k5n @ 4

sS
n@3

knjn @ 3

4:71 tpi51suj
Vdph surjudp dv tpi41suj zlwk Sroohq �owhuv1

4:81 ulffdwl41suj
Vroyhv wkh Dojheudlf Ulffdwl Htxdwlrq iru wkh vwdwh vsdfh prgho jlyhq lq h{huflvh 71; e| Kduyh| ^4<<3`1

4:91 uov41suj
Zh dsso| wkh UOV surfhgxuh wr d wlph0lqyduldqw prgho1

4::1 uov51suj
Zh dsso| wkh UOV surfhgxuh wr d prgho zkrvh frh!flhqwv iroorz d udqgrp zdon surfhvv1

4:;1 urelqvrq1suj � urelqvrq1vuf
Hvwlpdwhv wkh Kxuvw h{srqhqw zlwk Urelqvrq*v ^4<<8` phwkrg lq wkh iuhtxhqf| grpdlq1

4:<1 vfdorjup1suj
Wklv h{dpsoh lv wdnhq iurp Dulqr dqg Ylgdnrylf ^4<<8`1 Wkh vfdorjudp fdq eh xvhg wr ghfrpsrvh d wlph
vhulhv lqwr gl�huhqw wlph vhulhv1 Zh frqvlghu d wlph vhulhv {w zklfk lv wkh vxp ri wzr wlph vhulhv |w dqg }w/
wkdw lv zh kdyh

{w @ |w . }w

Wkh �uvw frpsrqhqw |w lv d wuhqg dqg wkh vhfrqg frpsrqhqw }w lv d f|foh1 Zdyhohw dqdo|vlv lv xvhixo iru
ghvfulelqj wkh wlph vhulhv {w ehfdxvh wkh wuhqg lv ehwwhu orfdol}hg iru kljk vfdohv +wkh f|foh lv ehwwhu orfdol}hg
iru wkh �uvw vfdohv,1

4;31 vshfwuxp1suj
Wkhuh duh vhyhudo whfkqltxhv wr hvwlpdwh wkh srzhu vshfwuxp zlwk zdyhohw ru zdyhohw sdfnhw1 Iluvwo|/ zh
frpsxwh wkh shulrgrjudp1 Vhfrqgo|/ zh fdofxodwh wkh frh!flhqwv ri wkh zdyhohw wudqvirup1 Wklugo|/ zh
wudqvirup wkh frh!flhqwv1 Ilqdoo|/ zh frpsxwh wkh lqyhuvh zdyhohw wudqvirup1 Zh fdq xvh wkuhvkroglqj
whfkqltxhv wr shuirup wkh wudqvirupdwlrq1 Lq wklv h{dpsoh/ zh wudqvirup wkh zdyhohw frh!flhqwv e| h{wudfwlqj
vrph vxeedqgv1

4;41 vvp4081suj
Sulqwlqj vwdwh vsdfh prghov1
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4;51 vvp9d1suj
Vdph surjudp dv ydu{4h1suj/ exw uhvsrqvhv wr iruhfdvw huuruv duh frpsxwhg zlwk wkh VVPblpsxovh surfhgxuh1

4;61 vvp9e1suj
Vdph surjudp dv ydu{4h1suj/ exw uhvsrqvhv wr ruwkrjrqdo lpsxovhv duh frpsxwhg zlwk wkh VVPbruwkrjrqdo

surfhgxuh1

4;71 vvp9f1suj
Vdph surjudp dv ydu{4g1suj/ exw zh frpsxwh wkh iruhfdvw huuru yduldqfh ghfrpsrvlwlrq zlwk wkh VVPbihyg

surfhgxuh1

4;81 vvp:d1suj
Vdph surjudp dv dupd4n1suj/ exw uhvsrqvhv wr iruhfdvw huuruv duh frpsxwhg zlwk wkh VVPblpsxovh surfhgxuh1

4;91 vvp:e1suj
Vdph surjudp dv dupd4n1suj/ exw uhvsrqvhv wr ruwkrjrqdo lpsxovhv duh frpsxwhg zlwk wkh VVPbruwkrjrqdo

surfhgxuh1

4;:1 vvp:f1suj
Vdph surjudp dv dupd4m1suj/ exw zh frpsxwh wkh iruhfdvw huuru yduldqfh ghfrpsrvlwlrq zlwk wkh VVPbihyg
surfhgxuh1

4;;1 vvp;d1suj
Zh frqvlghu wkh vwdwh vsdfh prgho;AAAA?

AAAA=

5
7 |4>w

|5>w
|6>w

6
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� +6165,

zlwk

%w � Q
3
C36>

5
7 8 4 3

4 7 3
3 3 ;

6
8
4
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dqg �
�4>w
�5>w

�
� Q

�
35>

�
5 3=8
3=8 4

��

Zh frpsxwh wkh uhvsrqvhv wr wkh iruhfdvw huuru h @
�
4 3

�A
1

4;<1 vvp;e1suj

Zh frpsxwh wkh uhvsrqvhv wr wkh iruhfdvw huuru h @
�
4 �4 �A iru wkh vwdwh vsdfh prgho +6165,1

4<31 vvp<d1suj

Zh frpsxwh wkh uhvsrqvhv wr wkh ruwkrjrqdo lpsxovh h @
�
4 3

�A
iru wkh vwdwh vsdfh prgho +6165,1

4<41 vvp<e1suj

Zh frpsxwh wkh uhvsrqvhv wr wkh ruwkrjrqdo lpsxovh h @
�
4 �4 �A iru wkh vwdwh vsdfh prgho +6165,1

4<51 vvp431suj
Zh frpsxwh wkh iruhfdvw huuru yduldqfh ghfrpsrvlwlrq iru wkh vwdwh vsdfh prgho +6165,1

4<61 vxuurj41suj
Vxuurjdwh gdwd lq wkh xqlyduldwh fdvh1

4<71 vxuurj51suj
Vxuurjdwh gdwd lq wkh pxowlyduldwh fdvh1
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4<81 vxuurj61suj � un71vuf
Vxuurjdwh gdwd fdq eh xvhg wr ghwhfw qrq0olqhdulwlhv1 Lq wklv h{dpsoh/ zh xvh wkh Oruhq} prgho gh�qhg e|;?

=
g {
g w @ � +| � {,
g |
g w

@ �{} .U{� |
g }
g w @ {| � �}

4<91 wgpo4d1suj
Whuçvyluwd ^4<<7` vxjjhvwv d OVWDU prgho wr �w wkh o|q{ gdwd

{w @ �4{w�4 . ^�5{w�5 . �6{w�6 . �7{w�7 . �8{w�< . �9{w�44`

� ^4 . h{s +�� 4=; +{w�6 � �,,`
�4

. xw
+6166,

Wklv surjudp hvwlpdwhv wkh prgho +6166,1 Qrwh wkh xvh ri wkh h{whuqdo yduldeoh bwvpbsduqp iru wkh qdphv ri
wkh hvwlpdwhg frh!flhqwv1

4<:1 wgpo5d1suj
Wr prgho wkh o|q{ gdwd/ R}dnl ^4<;5` vxjjhvwv wr xvh wkh H[SDU prgho

{w @
�
�4 . +�5 . �6{w�4, h{s

���{5w�4��{w�4�
�7 . +�8 . �9{w�4, h{s

���{5w�5��{w�5 . xw

zlwk xw � Q �
3> �5

�
1 Zlwk wkh WGbpo surfhgxuh/ zh hvwlpdwh wkh frh!flhqwv � @

�
�A � �

�A
1

4<;1 wgpo5e1suj
Wklv lv d prgl�fdwlrq ri wkh wgpo5d1suj h{dpsoh e| vhwwlqj � wr 61;<1

4<<1 wgpo6d1suj
Pd{lpxp Olnholkrrg hvwlpdwlrq ri d olqhdu prgho1

5331 wgpo6e1suj
Pd{lpxp Olnholkrrg hvwlpdwlrq ri d olqhdu prgho xqghu olqhdu uhvwulfwlrqv1

5341 wgpo7d1suj
Pd{lpxp Olnholkrrg ri wkh olqhdu prgho zlwk DU+4, huuruv=�

|w @ {w� . xw
xw @ �xw�4 . %w

zlwk %w � Q
�
3> �5

�
1 Wkh sdudphwhu yhfwru � lv

�
�A � �

�A
1 Wkh PO ixqfwlrq lv edvhg rq Ehdfk dqg

PdfNlqqrq ^4<:;`1 Zh whvw dovr � @ 3 zlwk OP dqg OU vwdwlvwlfv1

5351 wgpo7e1suj
Pd{lpxp Olnholkrrg ri d SURELW prgho1 Wkh surjudp frqwdlqv wkh qrupdolw| whvw iru SURELW prghov ri
Ehud/ Mdutxh dqg Ohh ^4<;7`1 Qrwh wkdw wkh PO surfhgxuh xvhv wkh dqdo|wlfdo Mdfreldq1

5361 wzr�w1suj
Dq looxvwudwlrq ri wkh irxulhu5 surfhgxuh1

5371 ydu{4d1suj
Gh�qh wkh iroorzlqj vhulhv zlwk wkh Oxwnhsrko gdwd

|4>w @ LQY +w,� LQY +w� 4,
|5>w @ LQF+w, � LQF+w� 4,
|6>w @ FRQV+w, �FRQV+w� 4,

Wkh surjudp hvwlpdwhv wkh YDU+5, surfhvv5
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|6>w
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6
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5
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6
8. %w +6167,



<3 FKDSWHU 61 ILQDQFLDO HFRQRPHWULFV

dqg shuirupv d vwdelolw| dqdo|vlv1 Wkh � yhfwru ri frh!flhqwv fruuhvsrqgv wr5
7 yhf +�4,

yhf +�5,
�

6
8

5381 ydu{4e1suj
Frpsxwhv wkh Zdog whvw iru qr Judqjhu0fdxvdolw| iurp LQF2FRQV wr LQY1

5391 ydu{4f1suj
Frpsxwhv wkh Zdog whvw iru qr Lqvwdqwdqhrxv0fdxvdolw| ehwzhhq LQF2FRQV dqg LQY1

53:1 ydu{4g1suj
Iruhfdvw Huuru Yduldqfh Ghfrpsrvlwlrq ri wkh deryh YDU+5, prgho1

53;1 ydu{4h1suj
Lpsxovhv Uhvsrqvhv ri wkh deryh YDU+5, prgho1

53<1 ydu{4i1suj
Lpsxovhv Uhvsrqvhv ri wkh deryh YDU+5, prgho +judsklfdo uhsuhvhqwdwlrq,1

5431 ydu{4j1suj
YDU rughu vhohfwlrq zlwk wkh ELF/ DLF doskd/ VLF/ ISH/ DLF dqg KT fulwhuld1

5441 ydu{4k1suj
Hvwlpdwhv wkh prgho +6167, zlwk wkh uhvwulfwlrqv
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5451 ydu{5d1suj
Hvwlpdwlrq ri wkh G|qdplf Vlpxowdqhrxv Htxdwlrqv�
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5461 ydu{5e1suj
Hvwlpdwlrq ri wkh Frqvwudlqhg G|qdplf Vlpxowdqhrxv Htxdwlrqv�
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+6169,

5471 ydu{5f1suj
Hvwlpdwlrq ri wkh prgho +6169, e| Pd{lpxp Olnholkrrg1

5481 ydu{6d1suj
Xvh ri wkh ydu{bov surfhgxuh wr frpsxwh ROV hvwlpdwhv1 Wkh uhvxowv duh frpsduhg zlwk wkrvh fdofxodwhg
zlwk wkh rov surfhgxuh1
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5491 ydu{6e1suj
Zh xvh wkh ydu{bfov surfhgxuh wr frpsxwh wkh VXU hvwlpdwru1 Wkh h{dpsoh lv wdnhq iurp Mxgjh/ Kloo/
Juliilwkv/ O wnhsrko dqg Ohh ^4<;;` sdjhv 786 dqg 7871

54:1 ydu{6f1suj
Zh xvh wkh ydu{bfov surfhgxuh wr frpsxwh wkh uhvwulfwhg VXU hvwlpdwru1 Wkh h{dpsoh lv wdnhq iurp Mxgjh/
Kloo/ Juliilwkv/ O wnhsrko dqg Ohh ^4<;;` sdjhv 793 wr 7951

54;1 ydu{6g1suj
Zh xvh wkh ydu{bfov surfhgxuh wr hvwlpdwh d v|vwhp ri vlpxowdqhrxv htxdwlrqv1 Wkh h{dpsoh lv wdnhq iurp
Mxgjh/ Kloo/ Juliilwkv/ O wnhsrko dqg Ohh ^4<;;` sdjhv 989 wr 9961

54<1 zlqgrz5d05e1suj
Vrphv h{dpsohv wr vkrz wkh xvh ri wkh zlqgrz5 surfhgxuh1

5531 zq41suj
Hvwlpdwhv wkh zklwh qrlvh prgho lq wkh iuhtxhqf| grpdlq

|w @ %w

zlwk %w � Q �
3> �5

�
1 Wkhq zh sorw wkh hpslulfdo glvwulexwlrq ri 5 L+�m,j+�m ,

dqg wkh wkhruhwlfdo "55 glvwulexwlrq1

5541 zq51suj
Wklv lv wkh vdph surjudp dv zq41suj dssolhg wr d xqlw urrw surfhvv1

5551 zq61suj
Zh fkhfn li wkh IUI2GHP lv d xqlw urrw surfhvv1

5561 zsnw41suj
Zh vhohfw d zdyhohw sdfnhw edvlv iru d wlph vhulhv zlwk wkh EhvwEdvlv dqg wkh EhvwOhyho surfhgxuhv edvhg
rq wkh hqwurs| frvw ixqfwlrq1

5571 zsnw51suj
Zh vlpxodwh d iudfwlrqdo surfhvv1 Wkhq/ zh gudz wkh zdyhohw sdfnhw wdeoh ri wklv surfhvv1 Zh looxvwudwh wkh
idfw wkdw wkh zdyhohw wudqvirup lv d vshfldo fdvh ri wkh zdyhohw sdfnhw wudqvirup zlwk d vshfldo edvlv1

5581 zw4d1suj0zw4e1suj
Zh hydoxdwh wkh lqyhuvh zdyhohw wudqvirup iru gl�huhqw xqlw yhfwruv h wr vhh krz zdyhohwv orrn olnh +vhh Suhvv/
Whxnrovn|/ Yhwwhuolqj dqg Iodqqhu| ^4<<5`/ sdjh 8<4,1

5591 zw51suj
Uhfrqvwuxfwlrq ri dq DUPD surfhvv e| wkh txdqwloh wkuhvkroglqj phwkrg zlwk gl�huhqw ydoxhv ri s1

55:1 zw61suj
Dq lpsruwdqw uhvxow lv wkdw wkh �prwkhu� frh!flhqw ri wkh zdyhohw wudqvirup ri d wlph vhulhv {w ri ohqjwk
Q @ 5P lv htxdo wr

f3 @
Q[
w@4

{w

/
5
P
5

61515 Wlph vhulhv

6151514 Du�pd surfhvv

qhz>
oleudu| wvp/rswpxp>

rxwsxw iloh @ wvp4d1rxw uhvhw>

uqgvhhg 456789>

s @ 4> t @ 4> ehwd @ 31;�317�3158> vljpd @ 5> 2- g @ 3158 -2
Qrev @ 833>
~|/uhwfrgh� @ UQGbduilpd+ehwd/s/t/vljpd/4333/Qrev/4,> 2- DUILPD surfhvv vlpxodwlrq -2
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vy @ 31;�317�3158�5>

C?000 iluvw hvwlpdwlrq 000AC

fqw @ 3�3�3�3> 2- Qr il{hg sdudphwhuv -2

bwvpbPfry @ 4> 2- Khvvldq Pdwul{ Fryduldqfh -2
birxulhu @ 3> 2- Idvw irxulhu wudqvirup -2
bwvpbrswpxp @ 3> 2- vfrulqj dojrulwkp -2
bbrxwsxw @ 4>
bsulqw @ 4>

~ehwd4/vwghuu/Pfry/Orjo4� @ duilpd+|/4/4/vy/fqw,>

bwvpbrswpxp @ 4> 2- EIJV dojrulwkp -2
bbrxwsxw @ 3>
bsulqw @ 3>

C?000 vhfrqg hvwlpdwlrq 000AC

vy @ 31;�317�3158�5>
fqw @ 3�3�4�3> 2- g lv il{hg -2

~ehwd5/vwghuu/Pfry/Orjo5� @ duilpd+|/4/4/vy/fqw,>

C?000 wklug hvwlpdwlrq 000AC

vy @ 31;�317�3158�5>
fqw @ 3�4�4�3> 2- g dqg PD sdudphwhuv duh il{hg -2

~ehwd6/vwghuu/Pfry/Orjo6� @ duilpd+|/4/4/vy/fqw,>

C?000 olnholkrrg udwlr whvwv 000AC

OU @ 5-+orjo40orjo5,> 2- Olnholkrrg udwlr -2
sydoxh @ fgifklf+OU/4,> 2- Dssur{lpdwlqj wkh qrqfhqwudo fkl0vtxduhg FGI -2

sulqw>
sulqw **Whvwlqj g @ 3158**> sulqw fkuv+78-rqhv+73/4,,>
sulqw iwrv+OU/**Olnholkrrg udwlr vwdwlvwlf= (oi**/43/8,>
sulqw iwrv+sydoxh/**s0ydoxh= (oi**/43/8,>
sulqw> sulqw>

OU @ 5-+orjo40orjo6,> 2- Olnholkrrg udwlr -2
sydoxh @ fgifklf+OU/5,> 2- Dssur{lpdwlqj wkh qrqfhqwudo fkl0vtxduhg FGI -2

sulqw **Whvwlqj g @ 3158 dqg wkhwd4 @ 317**> sulqw fkuv+78-rqhv+73/4,,>
sulqw iwrv+OU/**Olnholkrrg udwlr vwdwlvwlf= (oi**/43/8,>
sulqw iwrv+sydoxh/**s0ydoxh= (oi**/43/8,>

rxwsxw rii>

Wrwdo revhuydwlrqv= 833
Xvdeoh revhuydwlrqv= 833
Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 7
Ghjuhhv ri iuhhgrp= 7<9
Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 043<61;6665

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh
00000000000000000000000000000000000000000000000000000000000000000000000000
skl4 31;;95<5 3139<9:5 451:53;79 31333333
wkhwd4 31687597 3147:946 516<<<85 31349:98
g 313<8::8 315446:< 317863<8 319839:;
vljpd 5137<<48 313973;3 641<;<<<5 31333333

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

Whvwlqj g @ 3158
0000000000000000000000000000000000000000
Olnholkrrg udwlr vwdwlvwlf= 318537;
s0ydoxh= 317:397

Whvwlqj g @ 3158 dqg wkhwd4 @ 317
0000000000000000000000000000000000000000
Olnholkrrg udwlr vwdwlvwlf= 415643;
s0ydoxh= 3187368

6151515 Ydupd surfhvv

L Hvwlpdwlrq ri d Ydupd prgho dqg lpsxovh ixqfwlrqv1
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2-
-- Hvwlpdwlrq ri d Yhfwru DUPD+4/4, surfhvv
-- Frqglwlrqdo Pd{lpxp Olnholkrrg
--
-- Uhlqvho/ J1F1 ^4<<6`/ Hohphqwv ri Pxowlyduldwh Wlph Vhulhv Dqdo|vlv/
-- Vsulqjhu0Yhuodj/ Qhz \run
-2

qhz>
oleudu| wvp/rswpxp>

rxwsxw iloh @ wvp4e1rxw uhvhw>

C?000 gdwd 000AC

ordg uhlqvho^433/5` @ uhlqvho1dvf>

lqyhvw @ uhlqvho^1/4`>
lqyhqw @ uhlqvho^1/5`>
gl @ lqyhvw 0 odj4+lqyhvw,>
| @ gl�lqyhqw>

bsulqw @ 4>
bwvpbrswpxp @ 3> 2- Dqdo|wlfdo Qhzwrq0Udskvrq dojrulwkp -2
bwvpbjwro @ 31334>

C?000 Xquhvwulfwhg prgho 000AC

vy @ **KU5**> 2- Kdqqdq0Ulvvdqhq phwkrg +vhfrqg irup, -2

~ehwd4/vwghuu4/Pfry4/OrjO4� @ dupdbPO+|/4/4/**KU5**,>
VLJPD4 @ bdupdbVLJPD>

C?000 Uhvwulfwhg prgho +lpsolflw irup, 000AC

2-
-- 7 uhvwulfwlrqv=
--
-- DU4b54 @ 3
-- DU4b45 @ 3
-- PD4b54 @ 3
-- PD4b45 @ 3
-2

UU @ ghvljq+4�3�3�5�6�3�3�7,> u @ }hurv+;/4,>

vy @ 3> 2- Oxwnhsrko phwkrg -2

~ehwd5/vwghuu5/Pfry5/OrjO5� @ dupdbFPO+|/4/4/vy/UU/u,>
VLJPD5 @ bdupdbVLJPD>

C?000 Whvwlqj uhvwulfwlrqv 000AC

K @ yuhdg+bpobghulydwlyhv/**Kbpdwul{**,> 2- Khvvldq pdwul{ +uhvwulfwhg prgho, -2
J @ yuhdg+bpobghulydwlyhv/**Jbpdwul{**,> 2- Judglhqw pdwul{ +uhvwulfwhg prgho, -2

L @ 0 K> 2- Dssur{lpdwlrq ri wkh Lqirupdwlrq pdwul{ -2

2-
-- Olnholkrrg udwlr vwdwlvwlf
--
-- GDYLGVRQ dqg PDFNLQQRQ ^4<<6`/ Hvwlpdwlrq dqg Lqihuhqfh lq Hfrqrphwulfv
-- R{irug Xqlyhuvlw| Suhvv/ sdjh 76:/ irupxod +46139,
-2

OU @ 5-+orjo40orjo5,> 2- Olnholkrrg udwlr -2
sydoxh @ fgifklf+OU/7,> 2- Dssur{lpdwlqj wkh qrqfhqwudo fkl0vtxduhg FGI -2

sulqw>
sulqw iwrv+OU/**Olnholkrrg udwlr vwdwlvwlf= (oi**/43/8,>
sulqw iwrv+sydoxh/**s0ydoxh= (oi**/43/8,>

2-
-- Odjudqjh pxowlsolhu
--
-- GDYLGVRQ dqg PDFNLQQRQ ^4<<6`/ Hvwlpdwlrq dqg Lqihuhqfh lq Hfrqrphwulfv
-- R{irug Xqlyhuvlw| Suhvv/ sdjh 76:/ irupxod +46137,
-2
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OP @ J*-lqy+L,-J>
sydoxh @ fgifklf+OP/7,>

sulqw>
sulqw iwrv+OP/**Odjudqjh pxowlsolhu= (oi**/43/8,>
sulqw iwrv+sydoxh/**s0ydoxh= (oi**/43/8,>

2-
-- Zdog whvw
--
-- GDYLGVRQ dqg PDFNLQQRQ ^4<<6`/ Hvwlpdwlrq dqg Lqihuhqfh lq Hfrqrphwulfv
-- R{irug Xqlyhuvlw| Suhvv/ sdjh 76:/ irupxod +46138,
-2

surf uhvwulfw+ehwd,>
orfdo u>
u @ ehwd^5`�ehwd^6`�ehwd^9`�ehwd^:`>
uhws+u,>

hqgs>

Gu @ judgs+)uhvwulfw/ehwd4,>
u @ uhvwulfw+ehwd4,>

zdog @ u*-lqysg+Gu-Pfry4-Gu*,-u>
sydoxh @ fgifklf+zdog/7,>

sulqw>
sulqw iwrv+zdog/**Zdog vwdwlvwlf= (oi**/43/8,>
sulqw iwrv+sydoxh/**s0ydoxh= (oi**/43/8,>
sulqw> sulqw>

C?000 Uhvsrqvhv wr Iruhfdvw Huuruv +xquhvwulfwhg prgho, 000AC

fdoo dupdblpsxovh+ehwd4/4/4/;,>

} @ plvv+}hurv+5/4,/3,>

pdvn @ rqhv+4/8,>
ohw ipw^8/6`@

**-1-oi** 43 6
**-1-oi** 43 6
**-1-oi** 58 3
**-1-oi** 43 6
**-1-oi** 43 6>

l @ 3>
gr xqwlo lA;>

{ @ ydujhw+**LPSXOVH**'.iwrv+l/**(oi**/4/3,,>
| @ ydujhw+**bLPSXOVH**'.iwrv+l/**(oi**/4/3,,>
z @ {�}�|>

sulqw fkuv+78-rqhv+:</4,,>
sulqw iwrv+l/**Shulrgv= (oi**/4/3,>
sulqw fkuv+78-rqhv+:</4,,>
sulqw ** Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv**>
sulqw ** SKL pdwul{ SVL pdwul{ **>
sulqw fkuv+78-rqhv+:</4,,>
fdoo sulqwip+z/pdvn/ipw,>
sulqw>
l @ l.4>

hqgr>

sulqw> sulqw>

C?000 Uhvsrqvhv wr Ruwkrjrqdo Lpsxovhv +xquhvwulfwhg prgho, 000AC

ohw ipw^8/6`@
**-1-oh** 43 5
**-1-oh** 43 5
**-1-oi** 58 3
**-1-oh** 43 5
**-1-oh** 43 5>

fdoo dupdbruwkrjrqdo+ehwd4/4/4/VLJPD4/;,>

l @ 3>
gr xqwlo lA;>

{ @ ydujhw+**LPSXOVH**'.iwrv+l/**(oi**/4/3,,>
| @ ydujhw+**bLPSXOVH**'.iwrv+l/**(oi**/4/3,,>
z @ {�}�|>

sulqw fkuv+78-rqhv+:</4,,>
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sulqw iwrv+l/**Shulrgv= (oi**/4/3,>
sulqw fkuv+78-rqhv+:</4,,>
sulqw ** Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv**>
sulqw ** WKHWD pdwul{ NVL pdwul{ **>
sulqw fkuv+78-rqhv+:</4,,>
fdoo sulqwip+z/pdvn/ipw,>
sulqw>
l @ l.4>

hqgr>

rxwsxw rii>

Wrwdo revhuydwlrqv= 433
Xvdeoh revhuydwlrqv= <<
Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= ;
Ghjuhhv ri iuhhgrp= <3
Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 083416<55<

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh
00000000000000000000000000000000000000000000000000000000000000000000000000
DU4b44 3167;566 31499765 513<5684 3136<556
DU4b54 31993;77 3155<9<6 51;::3:5 31338345
DU4b45 03134;597 31378<<9 0316<:3;4 319<557;
DU4b55 31;78<86 3137:79< 4:1;544<3 31333333
PD4b44 0315558:7 314:7:<7 0415:667< 315394:6
PD4b54 315869<: 316494:: 31;356<4 31757774
PD4b45 0314::;;7 3139<<74 051876663 313459;:
PD4b55 3156<:6< 31444376 5148;<98 31366846

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

Wrwdo revhuydwlrqv= 433
Xvdeoh revhuydwlrqv= <<
Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 7
Ghjuhhv ri iuhhgrp= <7
Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 084616;:;:

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh
00000000000000000000000000000000000000000000000000000000000000000000000000
DU4b44 315;75<: 314;5448 418943;6 31454;98
DU4b54 31333333 31333333 1 1
DU4b45 31333333 31333333 1 1
DU4b55 31;<8574 3138439< 4:185<<75 31333333
PD4b44 031599933 314;:984 041753:57 3148;:39
PD4b54 31333333 31333333 1 1
PD4b45 31333333 31333333 1 1
PD4b55 314<;4:8 3144736< 41:6::;: 313;8856

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

Olnholkrrg udwlr vwdwlvwlf= 561<<449
s0ydoxh= 313333;

Odjudqjh pxowlsolhu= 551::<7<
s0ydoxh= 3133347

Zdog vwdwlvwlf= 581:83<5
s0ydoxh= 3133337

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= 3
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
SKL pdwul{ SVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
41333 31333 1 41333 31333
31333 41333 1 31333 41333

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= 4
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
SKL pdwul{ SVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
318:4 31493 1 418:4 31493
3173: 31939 1 3173: 41939

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= 5
0000000000000000000000000000000000000000000000000000000000000000000000000000000
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Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
SKL pdwul{ SVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
314<4 31378 1 41:95 31537
31:55 3194; 1 4145< 51558

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= 6
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
SKL pdwul{ SVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
31386 31337 1 41;49 3153;
31:6: 31885 1 41;99 51:::

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= 7
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
SKL pdwul{ SVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
31338 03133< 1 41;54 31533
3198< 317:3 1 51857 6157:

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= 8
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
SKL pdwul{ SVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
031343 031345 1 41;44 314;;
31894 316<5 1 613;8 6196<

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= 9
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
SKL pdwul{ SVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
031347 031344 1 41:<: 314::
3179; 31657 1 61886 61<96

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= :
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
SKL pdwul{ SVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
031346 031343 1 41:;6 3149:
316;9 3159: 1 61<6< 71563

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= ;
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
SKL pdwul{ SVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
031345 03133; 1 41::5 3148<
3164; 3154< 1 7158: 7177<

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= 3
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
WKHWD pdwul{ NVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
516<h.333 3133h.333 1 516<h.333 3133h.333
4136h.333 713<h.333 1 4136h.333 713<h.333

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= 4
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
WKHWD pdwul{ NVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
4186h.333 9186h0334 1 61<4h.333 9186h0334
418<h.333 517;h.333 1 5195h.333 918:h.333

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= 5
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
WKHWD pdwul{ NVL pdwul{
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0000000000000000000000000000000000000000000000000000000000000000000000000000000
8135h0334 41;5h0334 1 7175h.333 ;168h0334
5169h.333 5186h.333 1 71<;h.333 <13<h.333

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= 6
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
WKHWD pdwul{ NVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
4165h0334 41:5h0335 1 7188h.333 ;185h0334
5166h.333 5159h.333 1 :163h.333 4147h.334

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= 7
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
WKHWD pdwul{ NVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
6178h033606186h0335 1 7188h.333 ;14:h0334
5139h.333 41<5h.333 1 <169h.333 4166h.334

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= 8
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
WKHWD pdwul{ NVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
06196h0335071:7h0335 1 7185h.333 :19<h0334
41:7h.333 4193h.333 1 4144h.334 417<h.334

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= 9
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
WKHWD pdwul{ NVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
07177h03350718;h0335 1 717:h.333 :156h0334
4178h.333 4165h.333 1 4158h.334 4195h.334

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= :
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
WKHWD pdwul{ NVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
0714<h033507134h0335 1 7176h.333 91;6h0334
4153h.333 413<h.333 1 416:h.334 41:6h.334

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Shulrgv= ;
0000000000000000000000000000000000000000000000000000000000000000000000000000000

Hvwlpdwhg uhvsrqvhv Dffxpxodwhg uhvsrqvhv
WKHWD pdwul{ NVL pdwul{

0000000000000000000000000000000000000000000000000000000000000000000000000000000
06197h03350616<h0335 1 716<h.333 917<h0334
<1;7h0334 ;1<9h0334 1 417:h.334 41;5h.334

6151516 Ydu{ Surfhvv

L YDU rughu vhohfwlrq zlwk wkh ELF/ DLF doskd/ VLF/ ISH/ DLF dqg KT fulwhuld1

2-
-- OXWNHSRKO ^4<<4`/ Lqwurgxfwlrq wr Pxowlsoh Wlph Vhulhv Dqdo|vlv/
-- Vsulqjhu0Yhuodj/ Ehuolq0Khlghoehuj
--
-- YDU rughu vhohfwlrq
-- Vhh OXWNHSRKO/ fkdswhu 7
--
-2

qhz>
oleudu| wvp/rswpxp>

rxwsxw iloh @ wvp4f1rxw uhvhw>

fov>

C?000 gdwd 000AC

ordg |^<5/6` @ oxwnhsrk1dvf>

| @ oq+|^4=:9/1`,>
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LQYHVW @ |^1/4`>
glqy @ LQYHVW0odj4+LQYHVW,>
LQFRPH @ |^1/5`>
glqf @ LQFRPH0odj4+LQFRPH,>
FRQVXP @ |^1/6`>
gfrqv @ FRQVXP0odj4+FRQVXP,>
gdwd @ glqy�glqf�gfrqv>

C?000 YDU[ rughu vhohfwlrq 000AC

bsulqw @ 4>

~FU/s� @ fulwhuld+gdwd/4/8,>

rxwsxw rii>

2-
-- D surfhgxuh wr vhohfw wkh rughu ri d YDU[ prgho
-2

surf +5, @ fulwhuld+\/[/sbpd{,>
orfdo rog/N/W/p/FU/O/G/VLJPD>
orfdo rpdw/ipw/pdvn/s>

rog @ bsulqw>
N @ frov+\,>
FU @ }hurv+sbpd{/:,>

p @ 4>
gr xqwlo p A sbpd{>

bsulqw @ 3>
fdoo ydu{bPO+\/[/p,>
W @ urzv+sdfnu+\,, 0 p>

VLJPD @ bydu{bVLJPD>
G @ ghw+VLJPD,>
O @ oq+G,>

FU^p/4` @ O.+Na5,-p-oq+W,2W> 2- ELF -2
FU^p/5` @ O.6-p-+Na5,2W> 2- DLF doskd @ 6 -2
FU^p/6` @ O.+4.p-+Na5,2W,2+40+p-+Na5,05,2W,> 2- DLFf -2
FU^p/7` @ G-+4.5-+p-+Na5,.4,2W,aN> 2- VLF -2
FU^p/8` @ G-+++W.N-p.4,2+W0N-p04,,aN,> 2- PISH -2
FU^p/9` @ O.5-+Na5,-p2W> 2- DLF -2
FU^p/:` @ O.5-+Na5,-p-oq+oq+W,,2W> 2- KT -2

p @ p . 4>
hqgr>

S @ plqlqgf+FU,>
bsulqw @ rog>

li bsulqw @@ 4>

p @ vhtd+4/4/sbpd{,>

sulqw fkuv+78-rqhv+:</4,,>
sulqw **Odjv ELF DLFd DLFf VLF ISH DLF**_

** KT**>
sulqw fkuv+78-rqhv+:</4,,>

rpdw @ **Rsw1**�s*>
pdvn @ 3�4�4�4�4�4�4�4>
ohw ipw^;/6` @

**0-1-v** 7 7
**-1-oi** ; 3
**-1-oi** 43 3
**-1-oi** 43 3
**-1-oi** 45 3
**-1-oi** 45 3
**-1-oi** 43 3
**-1-oi** 43 3>

fdoo sulqwip+rpdw/pdvn/ipw,> sulqw> sulqw fkuv+78-rqhv+:</4,,>

rpdw @ p�FU>
pdvn @ 4>
ohw ipw^;/6` @

**-1-oi** 7 3
**-1-oi** 43 6
**-1-oi** 43 6
**-1-oi** 43 6
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**-1-oi** 45 6
**-1-oi** 45 6
**-1-oi** 43 6
**-1-oi** 43 6>

fdoo sulqwip+rpdw/pdvn/ipw,>
hqgli>

uhws+FU/s,>
hqgs>

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Odjv ELF DLFd DLFf VLF ISH DLF KT
0000000000000000000000000000000000000000000000000000000000000000000000000000000
Rsw1 4 5 5 4 5 5 5
0000000000000000000000000000000000000000000000000000000000000000000000000000000

4 0571546 05716:5 05617<; 31333 31333 05717<6 05716;5
5 057139: 05716;8 056185; 31333 31333 0571965 057173:
6 05618:8 0571387 05613:5 31333 31333 057175< 05713;<
7 0561543 0561;83 05517;3 31333 31333 057168: 0561<34
8 0551;<8 05619<: 054169: 31333 31333 0571673 0561:99

L YDU hvwlpdwlrq dqg vwdelolw| dqdo|vlv1

2-
-- OXWNHSRKO ^4<<4`/ Lqwurgxfwlrq wr Pxowlsoh Wlph Vhulhv Dqdo|vlv/
-- Vsulqjhu0Yhuodj/ Ehuolq0Khlghoehuj
--
-- Hvwlpdwlrq ri d YDU+5, surfhvv dqg vwdelolw| dqdo|vlv
-- Vhh OXWNHSRKO/ vhfwlrq 61516
--
-- Qrwh= wkh frqvwdqw lv wkh ILUVW froxpq ri E lq OXWNHSRKO
-- dqg wkh ODVW froxpq ri E lq wklv surjudp
-2

qhz>
oleudu| wvp/rswpxp/sjudsk>

rxwsxw iloh @ wvp4g1rxw uhvhw>

fov>

C?000 gdwd 000AC

ordg |^<5/6` @ oxwnhsrk1dvf>

| @ oq+|^4=:9/1`,>

LQYHVW @ |^1/4`>
glqy @ LQYHVW0odj4+LQYHVW,>
LQFRPH @ |^1/5`>
glqf @ LQFRPH0odj4+LQFRPH,>
FRQVXP @ |^1/6`>
gfrqv @ FRQVXP0odj4+FRQVXP,>
gdwd @ glqy�glqf�gfrqv>

C?000 OV hvwlpdwlrq 000AC

~wkhwd/vwghuu/Pfry/ORJO4� @ ydu{bOV+gdwd/4/5,> 2- Frqvwdqw dqg 5 odjv -2
sulqw>
sulqw **VLJPD=**>
sulqw bydu{bvljpd>

C?000 Vwdelolw| dqdo|vlv 000AC

ehwd @ wkhwd^4=4;`> 2- Hvwlpdwhv ri wkh DU sduw -2
urrwv @ dupdburrwv+ehwd/5/3,>

sulqw> sulqw fkuv+78-rqhv+:</4,,>
sulqw ** VWDELOLW\ dqdo|vlv ri wkh YDU+5, surfhvv **>
sulqw fkuv+78-rqhv+:</4,,>
sulqw ** Urrwv ri wkh uhyhuvh Prgxoxv**>
sulqw ** fkdudfwhulvwlf sro|qrpldo**>
sulqw fkuv+78-rqhv+:</4,,>
rpdw @ urrwv�dev+urrwv,>
pdvn@4�4>
ohw ipw^5/6`@

**-1-oi** 47 8
**-1-oi** 47 8>

fdoo sulqwip+rpdw/pdvn/ipw,>
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judskvhw>
bsgdwh @ ****> bsfurvv @ 4> bsiudph @ ~3/3�>
wlwoh+**Vwdelolw| ri wkh YDU+5, surfhvv**_

**_OUrrwv ri wkh uhyhuvh fkdudfwhulvwlf sro|qrpldo**,>
vfdoh+06�6/06�6,>

u @ uhdo+urrwv,> l @ lpdj+urrwv,> Qu @ urzv+urrwv,>
bsv|p @ u�l�rqhv+Qu/8,1-+44�8�5�4�4,>
w @ vhtd+3/5-sl2433/434,> {@frv+w,> |@vlq+w,>

judsksuw+**0f@4 0fi@wvp4g1hsv**,>
{|+{/|,>

rxwsxw rii>

Wrwdo revhuydwlrqv= :9
Xvdeoh revhuydwlrqv= :6
Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 54
Ghjuhhv ri iuhhgrp= 85
Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 8<8159;;8

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh
00000000000000000000000000000000000000000000000000000000000000000000000000
S34 03164<964 31458789 05187::78 31346;6:
S35 31376<64 31364;8< 416:;<43 314:6;58
S36 031335756 313589:9 0313<7687 31<584<3
S37 31478<;< 31878999 3159:876 31:<3443
S38 031485:65 3146;8:3 0414354<< 315:8783
S39 31557;46 314449:; 51346385 3137<633
S3: 31<9454< 31997643 41779<76 31486<48
S3; 315;;835 3149;:33 41:43483 313<64<<
S3< 031596<9; 31468<93 041<74847 3138:957
S43 031493884 31457<3: 0415;869; 3153768<
S44 31383364 31364:53 418::5;4 31453:<9
S45 31366;;3 31358897 41658663 314<3;89
S46 31447938 318678:3 315476;: 31;643;7
S47 3134<499 31468:85 314744;5 31;;;5:5
S48 31687<45 3143<73: 61576<:9 31335395
S49 31<676<7 319983<9 41737<33 31498<<:
S4: 031343538 3149;;<< 031393753 31<85386
S4; 031355563 31469453 031496645 31;:3<39
S4< 031349:55 3134:559 031<:3:53 316694;4
S53 31348:9: 313376:8 619375:5 31333:34
S54 31345<59 31336859 619995;: 313338:<

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

VLJPD=

3133545<95;< :1494999:h0338 3133345657369
:1494999:h0338 3133346:66::6 91478;99;h0338
3133345657369 91478;99;h0338 ;1<536847h0338

0000000000000000000000000000000000000000000000000000000000000000000000000000000
VWDELOLW\ dqdo|vlv ri wkh YDU+5, surfhvv

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Urrwv ri wkh uhyhuvh Prgxoxv

fkdudfwhulvwlf sro|qrpldo
0000000000000000000000000000000000000000000000000000000000000000000000000000000

41:85<7 41:85<7
03164<84 0 5133;75l 513669;
03164<84 . 5133;75l 513669;
0519<736 519<736
0415;844 0 415;356l 41;46<;
0415;844 . 415;356l 41;46<;
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L Hvwlpdwlrq ri g|qdplf vlpxowdqhrxv htxdwlrqv1

2-
-- OXWNHSRKO ^4<<4`/ Lqwurgxfwlrq wr Pxowlsoh Wlph Vhulhv Dqdo|vlv/
-- Vsulqjhu0Yhuodj/ Ehuolq0Khlghoehuj
--
-- Hvwlpdwlrq ri d V|vwhp ri G|qdplf Vlpxowdqhrxv Htxdwlrqv
-- Vhh OXWNHSRKO/ fkdswhu 43
--
-2

qhz>
oleudu| wvp/rswpxp>

rxwsxw iloh @ wvp4h1rxw uhvhw>

fov>

C?000 gdwd 000AC

ordg |^<5/6` @ oxwnhsrk1dvf>

| @ oq+|^4=:9/1`,>

LQYHVW @ |^1/4`>
LQFRPH @ |^1/5`>
FRQVXPS @ |^1/6`>

[ @ rqhv+:9/4,�odj4+lqyhvw,>
\ @ LQFRPH�FRQVXPS>

2-
-- Hvwlpdwlrq ri wkh uhgxfhg irup +431517,
-- Vhh OXWNHSRKO/ sdjh 659
-2

~wkhwd/vwghuu/Pfry/ORJO4� @ ydu{bOV+\/[/4,>

EE @ uhvkdsh+wkhwd/7/5,*>

EE @ +**LQF+w,**�**FRQV+w,**,�EE>
sulqw> sulqw>
sulqw ** LQF+w04, FRQV+w04, Frqvwdqw Lqy+w04,**>
ohw ipw^8/6` @ **0-1-v** ; ;

**-1-oi** 45 7
**-1-oi** 45 7
**-1-oi** 45 7
**-1-oi** 45 7>

fdoo sulqwip+EE/3�4�4�4�4/ipw,>
sulqw>

2-
-- Hvwlpdwlrq ri wkh uhgxfhg irup +431517,
-- Vhh OXWNHSRKO/ sdjh 659
-2



435 FKDSWHU 61 ILQDQFLDO HFRQRPHWULFV

2-
-- Zh lpsrvh wkh iroorzlqj uhvwulfwlrqv=
--
-- Wkh LQF+w04, frhiilflhqw lq wkh LQF+w, htxdwlrq lv 4
-- Wkh FRQV+w04, frhiilflhqw lq wkh LQF+w, htxdwlrq lv 3
-- Wkh frqvwdqw lq wkh LQF+w, htxdwlrq lv 3
-- Wkh LQY+w04, frhiilflhqw lq wkh FRQV+w, htxdwlrq lv 3
-2

UU @ ghvljq+3�4�3�5�3�6�7�3,> u @ 4�}hurv+:/4,>

~wkhwd/vwghuu/Pfry/ORJO4� @ ydu{bFOV+\/[/4/UU/u,>

EE @ uhvkdsh+wkhwd/7/5,*>

EE @ +**LQF+w,**�**FRQV+w,**,�EE>
sulqw> sulqw>
sulqw ** LQF+w04, FRQV+w04, Frqvwdqw Lqy+w04,**>
ohw ipw^8/6` @ **0-1-v** ; ;

**-1-oi** 45 7
**-1-oi** 45 7
**-1-oi** 45 7
**-1-oi** 45 7>

fdoo sulqwip+EE/3�4�4�4�4/ipw,>
sulqw>

rxwsxw rii>

Wrwdo revhuydwlrqv= :9
Xvdeoh revhuydwlrqv= :7
Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= ;
Ghjuhhv ri iuhhgrp= 99
Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 7:517<489

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh
00000000000000000000000000000000000000000000000000000000000000000000000000
S34 31<7<<89 313<;:7< <194<;8; 31333333
S35 315<<734 313:<3<4 61:;8834 31333667
S36 31354;75 313<;55: 31555696 31;57:4;
S37 319<384: 313:;9:6 ;1:::34: 31333333
S38 31359;33 31359994 4133853< 3164;79;
S39 3139;8<8 31354687 61545635 3133536:
S3: 31365765 3134:;58 41;4<7:8 313:66:8
S3; 031336:9; 313475:9 031596<45 31:<59:3

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

LQF+w04, FRQV+w04, Frqvwdqw Lqy+w04,
LQF+w, 31<833 31354; 31359; 313657
FRQV+w, 315<<7 319<38 3139;9 031336;

Wrwdo revhuydwlrqv= :9
Xvdeoh revhuydwlrqv= :7
Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 7
Ghjuhhv ri iuhhgrp= :3
Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 79;1:5:<3

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh
00000000000000000000000000000000000000000000000000000000000000000000000000
S34 41333333 31333333 1 1
S35 315;:463 31396533 7187649: 31333356
S36 31333333 31333333 1 1
S37 31:3576; 31398;;< 431993;7; 31333333
S38 31333333 31333333 1 1
S39 3138367< 3134:8<; 51;94487 31338894
S3: 31336793 31333578 471444883 31333333
S3; 31333333 31333333 1 1

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

LQF+w04, FRQV+w04, Frqvwdqw Lqy+w04,
LQF+w, 413333 313333 313333 313368
FRQV+w, 315;:4 31:357 313836 313333



6151 WVP 436

6151517 Vwuxfwxudo prghov

2-
-- KDUYH\ ^4<<3`/ Iruhfdvwlqj/ Vwuxfwxudo Wlph Vhulhv dqg
-- wkh Ndopdq Ilowhu/ Fdpeulgjh Xqlyhuvlw| Suhvv/ sdjhv ;90;<
--
-- F|foh Prgho
-2

qhz>
oleudu| wvp/rswpxp/sjudsk>

C?000 gdwd 000AC

ordg udlqidoo^` @ udlqidoo1dvf>

| @ udlqidoo^4=464`>
| @ | 0 47515>

bf|fohbsupw @ 3>
bwvpbsduqp @ **ukr**�**odpegdbf**�**vljbndssd**�**vljbhsvlorq**>
bwvpbrswpxp @ 4>
bsulqw @ 4>

C?000 Qrlv| f|foh prgho hvwlpdwlrq 000AC

2-
-- Vshfwudo jhqhudwlqj ixqfwlrq iru d vwrfkdvwlf f|foh soxv qrlvh prgho
-2

surf vji+wkhwd/odpegd,>
orfdo jbf|foh/jbqrlvh/j>
jbf|foh @ bf|fohbvji+wkhwd^4=6`/odpegd,>
jbqrlvh @ wkhwd^7`a5>
j @ jbf|foh . jbqrlvh>
uhws+j,>

hqgs>

2-
-- Xvlqj Kduyh|*v vwduwlqj ydoxhv/ sdjh 4<;
-2

ukr @ 318> odpegdbf @ 31:;> vljbhsvlorq @ 4> vljbndssd @ 4>
vy @ ukr�odpegdbf�vljbhsvlorq�vljbndssd>

~wkhwd/vwghuu/Pfry/Orjo� @ IGbpo+|/)vji/vy,>

C?000 Shulrgrjudp dqg vshfwudo ixqfwlrq hvwlpdwlrq 000AC

~odpegd/L� @ SGJP+|,>
bvprrwklqj @ 9�8�3�3156> 2- Sdu}hq odj zlqgrz zlwk edqgzlgwk @ 9 -2
L @ vprrwklqj+L,> 2- vprrwkhg shulrgrjudp -2
j @ vji+wkhwd/odpegd,> 2- hvwlpdwhg vshfwudo jhqhudwlqj ixqfwlrq -2
t @ wuxqf+urzv+odpegd,25,>

2-
-- SDZLWDQ dqg R*VXOOLYDQ ^4<<7`/ Qrqsdudphwulf vshfwudo ghqvlw| hvwlpdwlrq
-- xvlqj shqdol}hg zklwwoh olnholkrrg/
-- Mrxuqdo ri wkh Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq/ sdjhv 9330943
-2

2-
-- L= shulrgrjudp
-- i= vshfwudo ghqvlw| ixqfwlrq
--
-- Wkh dxwruv xvh wkh idfw wkdw 5L2i lv dv|pswrwlfdoo|
-- glvwulexwhg dv d fkl0vtxduhg ixqfwlrq zlwk 5 ghjuhhv ri iuhhgrp
-- wr sorw wkh revhuyhg txdqwlohv ri 5L2i djdlqvw
-- wkh txdqwlohv ri wkh fkl+5, glvwulexwlrq1
-2

} @ 5-L12j>

{4 @ vruwf+}/4,> Qrev @ urzv+{4,> |4 @ vhtd+4/4/Qrev,2Qrev>
{5 @ vhtd+3/432Qrev/Qrev,> |5 @ 4 0 fgifklf+{5/5,>

judskvhw>
ehjzlqg>
zlqgrz5+3/5/4/31:8,>
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vhwzlqg+4,>

bsqxp @ 3> bsd{hv @ 3> bswlwokw @ 418>
wlwoh+**Udlqidoo gdwd 0 Qrlv| f|foh prgho hvwlpdwlrq**,>
gudz>

judskvhw>

vhwzlqg+5,>

bsgdwh @ ****> bsqxp @ 5> bsqxpkw @ 3153> bsd{kw @ 3158>
irqwv+**vlpsoh{ vlpjupd**,>
bsohjvwu @ **Shulrgrjudp ri wkh Udlqidoo gdwd**_

**_333Hvwlpdwhg vshfwudo jhqhudwlqj ixqfwlrq**>
bsohjfwo @ ~5 8 518 7�>
{odeho+**iuhtxhqf|**,>
{wlfv+3/sl/sl27/3,>
ode @ ** 3 _535s_53427 _535s_53425 _5346_535s_53427 _535s_534**>
dvfodeho+ode/3,>
{|+odpegd^4=t`/L^4=t`�j^4=t`,>

vhwzlqg+6,>

bsohjvwu @ **_535k_534^5`+5,_333hpslulfdo glvwulexwlrq ri 5L2i**>
bsohjfwo @ ~5 9 518 5�>
ohw z @ ~1/1�>
vfdoh+3�43/z,>
dvfodeho+3/3,>
{odeho+****,>
{|+{5�{4/|5�|4,>

judsksuw+**0f@4 0fi@wvp4i1hsv**,>
hqgzlqg>

61516 Hvwlpdwlrq phwkrgv

6151614 Pd{lpxp olnholkrrg

L Dq h{dpsoh zlwk H[SDU prgho1

2-
-- R]DNL ^4<;5`/ Wkh vwdwlvwlfdo dqdo|vlv ri shuwxuehg olplw f|foh surfhvv
-- xvlqj qrqolqhdu wlph vhulhv prghov/ Mrxuqdo ri Wlphv Vhulhv Dqdo|vlv/
-- 6/ sdjhv 5<074
--
-- Vhh dovr=
-- WRQJ ^4<<3`/ Qrq0olqhdu Wlph Vhulhv/ R{irug Xqlyhuvlw| Suhvv
--
-- Hvwlpdwh dq H[SDU prgho
-- Qrwh= Wrqj vxvshfwv wkdw wkhuh kdv ehhq d plvsulqw ru d frpsxwlqj huuru1
-- Wkdw lv zk| zh grq*w ilqg R]DNL*v hvwlpdwhv
--
-2

qhz>
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oleudu| wvp/rswpxp>

rxwsxw iloh @ wvp5d1rxw uhvhw>

C?000 gdwd 000AC

ordg |^` @ o|q{1dvf>
| @ orj+|,>
{ @ | 0 phdqf+|,>
Qrev @ urzv+|,>

C?000 orj0olnholkrrg ri H[SDU prgho 000AC

surf H[SDU+wkhwd,>
orfdo ehwd/ghowd/vljpd/uhvlg/l/orjO>

ehwd @ wkhwd^4=9`> ghowd @ wkhwd^:`> vljpd @ wkhwd^;`>
uhvlg @ plvv+}hurv+Qrev/4,/3,>
OrjO @ plvv+}hurv+Qrev/4,/3,>

l @ 6>
gr xqwlo lAQrev>

uhvlg^l` @ {^l`
0+ehwd^4` .+ehwd^5`.ehwd^6`-{^l04`,-h{s+0ghowd-+{^l04`a5,,,-{^l04`
.+ehwd^7` .+ehwd^8`.ehwd^9`-{^l04`,-h{s+0ghowd-+{^l05`a5,,,-{^l05`>

l@l.4>
hqgr>

OrjO^6=Qrev` @ 0318-oq+5-sl, 0318-oq+vljpda5,
0318-+uhvlg^6=Qrev`a5,2+vljpda5,>

uhws+Orjo,>
hqgs>

C?000 hvwlpdwlrq 000AC

bsulqw @ 4>
bwvpbrswpxp @ 4>
bwvpbsduqp @ **ehwd4**�**ehwd5**�**ehwd6**�**ehwd7**�**ehwd8**�

**ehwd9**�**ghowd**�**vljpd**>
bbwlwoh @ **H[SDU prgho**>

vy @ rqhv+;/4,>

~wkhwd/vwghuu/Pfry/Orjo� @ WGbpo+)H[SDU/vy,>

rxwsxw rii>

Wrwdo revhuydwlrqv= 447
Xvdeoh revhuydwlrqv= 445
Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= ;
Ghjuhhv ri iuhhgrp= 437
Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 481;<7;;

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh
00000000000000000000000000000000000000000000000000000000000000000000000000
ehwd4 41<;<535 51344664 31<;;<<; 31657<93
ehwd5 03189<<;: 5138;5:: 0315:9<57 31:;56;;
ehwd6 3177;938 314;54:8 517957<; 31348773
ehwd7 314847:4 417375<5 3143:;96 31<47645
ehwd8 31:75565 41747848 31857:58 31933;<4
ehwd9 318654:6 31539366 518;5<77 313444;9
ghowd 31446434 315;55<8 31733979 319;<835
vljpd 3153<<89 3134735< 471<996:4 31333333

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

6151615 Jhqhudol}hg phwkrg ri prphqwv

L Dq h{dpsoh zlwk Ruqvwhlq0Xkohqehfn surfhvv1

qhz>
oleudu| wvp/rswpxp/rswlrq>
WVPvhw>

rxwsxw iloh @ wvp5e1rxw uhvhw>
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C?000 gdwd jhqhudwlrq 000AC

{3 @ 43> d @ 31;> e @ 314> vljpd @ 3139>
w3 @ 3> WW @ 433> Qrev @ 4334>
vy @ d�e�vljpd>

~w/{� @ vlpxodwhbRX+{3/d/e/vljpd/w3/WW/Qrev/4,>

C?000 prphqwv ghilqlwlrq 000AC

k @ 314>

surf Prphqwv+wkhwd,>
orfdo d/e/vljpd/n4/n5/hsvlorq/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,>

hsvlorq @ {^5=Qrev`0n41-{^4=Qrev04`0e-+40n4,>

P @ hsvlorq�+hsvlorqa50n5,�+hsvlorq1-{^4=Qrev04`,>

uhws+P,>
hqgs>

C?000 JPP hvwlpdwlrq 000AC

bwvpbsduqp @ **d**�**e**�**vljpd**>
vy @ d�e�vljpd>
bpobMdfreldqbsurf @ 3>
bbwlwoh @ **Ruqvwhlq0Xokhqehfn surfhvv**>

~wkhwd/vwghuu/Pfry/Tplq� @ jpp+)Prphqwv/vy,>

rxwsxw rii>

Wrwdo revhuydwlrqv= 4333
Xvdeoh revhuydwlrqv= 4333
Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 6
Ghjuhhv ri iuhhgrp= <<:
Qxpehu ri prphqw frqglwlrqv= 6
Ydoxh ri wkh fulwhulrq ixqfwlrq= 3133333

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh
00000000000000000000000000000000000000000000000000000000000000000000000000
d 31:<8347 3133<337 ;;15<6369 31333333
e 313<3343 3133::;: 44188<3:6 31333333
vljpd 31393<76 31334763 75194<438 31333333

6151616 Vlpxodwhg phwkrg ri prphqwv

L Orj0qrupdo glvwulexwlrq1

qhz>
oleudu| wvp/rswpxp/sjudsk>
WVPvhw>

&lqfoxgh 5OQ1vuf>

rxwsxw iloh @ wvp5f1rxw uhvhw>

ordg gdwd^` @ iuighp1dvf>
v @ sdfnu+orj+gdwd,,>

bnhuqho^4=5` @ 31855�31867>

2- Ghqvlw| hvwlpdwlrq e| Nhuqho -2

~{/sgiNhuqho/fgiNhuqho/uhwfrgh� @ Nhuqho+v,>

2- Orj0Qrupdo -2

surf K+wkhwd,>
orfdo px/vljpd/k4/k5>
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px @ wkhwd^4`>
vljpd @ vtuw+wkhwd^5`a5,>

2- iluvw prphqw H^}` @ h{s+px.318-vljpda5, -2
k4 @ v 0 h{s+px.318-vljpda5,>

2- vhfrqg prphqw ydu^}` @ h{s+5-px.vljpda5,-+h{s+vljpda5,04, -2
k5 @ k41-k4 0 h{s+5-px.vljpda5,-+h{s+vljpda5,04,>

uhws+k4�k5,>
hqgs>

bjppbodjv @ 3>
bjppblwhu @ 5>
bbrxwsxw @ 4>
bsulqw @ 3>
bwvpbsduqp @ **px**�**vljpd**>

vy @ oq+phdqf+v,,�14>
~wkhwd/vwghuu/Pfry/Tplq� @ jpp+)K/vy,>
px @ wkhwd^4`>
vljpd @ vtuw+wkhwd^5`a5,>
sgiJPP4 @ sgiOQ+{/px/vljpd,>

surf VlpxodwhgPrphqwv+wkhwd,>
orfdo px/vljpd>
orfdo Q/x>
orfdo P4/xf/P5>
orfdo k4/k5>

px @ wkhwd^4`>
vljpd @ vtuw+wkhwd^5`a5,>

Q @ 4333> 2- qxpehu ri vlpxodwlrqv -2

uqgvhhg 456789> 2- dozd|v xvh wkh vdph udqgrp qxpehuv -2

x @ uqgOQ+px/vljpd/Q/4,>

P4 @ phdqf+x,>
xf @ x 0 P4>
P5 @ phdqf+xfa5,>

2- iluvw prphqw -2
k4 @ v 0 P4>

2- vhfrqg prphqw -2
k5 @ k41-k4 0 P5>

uhws+k4�k5,>
hqgs>

~wkhwd/vwghuu/Pfry/Tplq� @ jpp+)VlpxodwhgPrphqwv/vy,>
px @ wkhwd^4`>
vljpd @ vtuw+wkhwd^5`a5,>
sgiJPP5 @ sgiOQ+{/px/vljpd,>

judskvhw>
bsgdwh @ ****> bsqxp @ 5> bsow|sh @ 9�4�6>
bsohjvwu @ **Jdxvvldq Nhuqho_333orj0qrupdo ghqvlw| +JPP,_333orj0qrupdo ghqvlw| +VPP,**>
bsohjfwo @ ~5 8 4 6�>
{wlfv+31855/31867/31335/3,>
judsksuw+**0f@4 0fi@wvp5f1hsv**,>
{|+{/sgiNhuqho�sgiJPP4�sgiJPP5,>



43; FKDSWHU 61 ILQDQFLDO HFRQRPHWULFV

L Sdudphwhuv ri wkh pl{wxuh ri wzr orj0qrupdo yduldeohv +Qrw |hw grqh,1

6151617 Zklwwoh phwkrg

Zh frqvlghu wkh prgho }w/ gh�qhg e| ;?
=

}w @ {w . |w
{w @ !4{w�4 . xw
|w @ yw � �4yw�4

zlwk xw � Q
�
3> �5x

�
dqg yw � Q

�
3> �5y

�
1 Wkh fruuhvsrqglqj vshfwudo jhqhudwlqj ixqfwlrq lv

j +�m, @ �5x
4

m4�!4hl�m m5 . �5y
��4� �4h

l�m
��5

@ �5x
4

+4�5!4 frv�m.!54,
. �5y

�
4� 5�4 frv�m . �54

�

Wkh yhfwru ri sdudphwhuv lv vhw wr
�
!4 �x �4 �y

�A
1

qhz>
oleudu| wvp/rswpxp>
WVPvhw>

rxwsxw iloh @ wvp5g1rxw uhvhw>

C?000 gdwd jhqhudwlrq 000AC

uqgvhhg 456789>

skl4 @ 318> wkhwd4 @ 31:> vljpdbx @ 3158> vljpdby @ 4>
Qrev @ 4333>

x @ uqgq+Qrev/4,-vljpdbx>
{ @ uhfvhudu+x/3/skl4,>

y @ uqgq+Qrev/4,-vljpdby>
| @ y 0 wkhwd4-+3�wulpu+y/3/4,,>
} @ { . |>

C?000 Zklwwoh hvwlpdwlrq 000AC

vy @ skl4�vljpdbx�wkhwd4�vljpdby>
bwvpbsduqp @ **skl4**�**vljpdbx**�**wkhwd4**�**vljpdby**>
birxulhu @ 3>
bvjibMdfreldqbSurf @ )vjibMdfreldq>

~wkhwd/vwghuu/Pfry/Orjo� @ IGbpo+}/)vji/vy,>

rxwsxw rii>
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surf vji+frhii/odpegd,>
orfdo skl4/wkhwd4/vljpdbx/vljpdby>
orfdo z/j>
skl4 @ frhii^4`>
vljpdbx @ frhii^5`>
wkhwd4 @ frhii^6`>
vljpdby @ frhii^7`>
z @ frv+odpegd,>
j @ +vljpdbxa5,12+405-skl4-z.skl4a5, .

+vljpdbya5,1-+405-wkhwd4-z.wkhwd4a5,>
uhws+j,>

hqgs>

surf vjibMdfreldq+frhii/odpegd,>
orfdo skl4/wkhwd4/vljpdbx/vljpdby>
orfdo z/j>
orfdo z4/z5/M4/M5/M6/M7/M>

skl4 @ frhii^4`>
vljpdbx @ frhii^5`>
wkhwd4 @ frhii^6`>
vljpdby @ frhii^7`>
z @ frv+odpegd,>

z4 @ 405-skl4-z.skl4a5>
z5 @ 405-wkhwd4-z.wkhwd4a5>

M4 @ 5-+z0skl4,1-+vljpdbxa5,12+z4a5,>
M5 @ 5-vljpdbx12z4>
M6 @ 5-+wkhwd40z,1-+vljpdbya5,>
M7 @ 5-vljpdby1-z5>
M @ M4�M5�M6�M7>

uhws+M,>
hqgs>

Wrwdo revhuydwlrqv= 4333
Xvdeoh revhuydwlrqv= 4333
Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 7
Ghjuhhv ri iuhhgrp= <<9
Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 0489;1<867<

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh
00000000000000000000000000000000000000000000000000000000000000000000000000
skl4 316;3336 314:4;44 51544:85 3135:543
vljpdbx 3167;9;9 313;77:8 7145:9;; 31333373
wkhwd4 31<<<664 31;47657 4155:4<4 31553374
vljpdby 31;89764 3167<8<9 5177<::6 31347799

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

6151618 Jhqhudol}hg  h{leoh ohdvw vtxduhv

qhz>
oleudu| wvp/rswpxp/sjudsk>

2-
@@@@@@@@@@@@@@@@@@ Iluvw h{dpsoh= Wlph0ydu|lqj sdudphwhuv @@@@@@@@@@@@@@@@@@
-2

C?000 gdwd jhqhudwlrq 000AC

uqgvhhg 789>

Qrev @ 4333>

v @ vhtd+4/4/Qrev,>

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

e4 @ rqhv+Qrev/4,> 2- frqvwdqw sdudphwhu -2
e5 @ vlq+vhtd+3/5-sl2Qrev/Qrev,, . uqgq+Qrev/4,-3158> 2- vlqh sdudphwhu -2
e6 @ uhfvhudu+uqgq+Qrev/4,/43/31<,> 2- DU sdudphwhu -2
E @ e4�e5�e6>

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

2- Ioh{leoh Ohdvw Vtxduhv zlwk px @ 4
-- +dqg lpsrvlqj frqvwdqf| iru wkh iluvw sdudphwhu,
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-2

px @ 433333�4�4>
~Eiov/x/u5bP/u5bG� @ IOV+|/{/px,> 2- IOV hvwlpdwlrq -2

Erov @ +lqysg+{*{,-{*| ,* 1-rqhv+Qrev/4,> 2- ROV hvwlpdwlrq -2

{|4 @ e4�Eiov^1/4`�Erov^1/4`>
{|5 @ e5�Eiov^1/5`�Erov^1/5`>
{|6 @ e6�Eiov^1/6`�Erov^1/6`>

2-
@@@@@@@@@@@@@@@@@@ Vhfrqg h{dpsoh= vwhs ixqfwlrq @@@@@@@@@@@@@@@@@@
-2

VwhsYdoxhv @ 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 ;>

e4 @ e4 � VwhsYdoxhv^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+|/{/433333,> 2- IOV hvwlpdwlrq -2

Erov @ +lqysg+{*{,-{*| ,* 1-rqhv+Qrev/4,> 2- ROV hvwlpdwlrq -2

{|7 @ e4�Eiov^1/5`�Erov^1/5`>

judskvhw>
ehjzlqg>
zlqgrz+5/5/3,>

bsgdwh @ ****> bsqxp @ 5> bsqxpkw @ 3153> bsd{kw @ 3153>
bsow|sh @ 9�4�6>
bsohjvwu @ **wuxh_3IOV_3ROV**> bsohjfwo @ ~5 ; 6 5�>
{odeho+**w**,>

vhwzlqg+4,>
wlwoh+**Wlph0ydu|lqj sdudphwhuv_OIluvw frhiilflhqw**,>
{|+v/{|4,>

bsohjfwo @ 3>

vhwzlqg+5,>
wlwoh+**Wlph0ydu|lqj sdudphwhuv_Ovhfrqg frhiilflhqw**,>
{|+v/{|5,>

vhwzlqg+6,>
wlwoh+**Wlph0ydu|lqj sdudphwhuv_OWklug frhiilflhqw**,>
{|+v/{|6,>

vhwzlqg+7,>
wlwoh+**vwhs ixqfwlrqv**,>
{|+v/{|7,>

judsksuw+**0f@4 0fi@wvp5h1hsv**,>

hqgzlqg>
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61517 Vwdwh0vsdfh prghoolqj

6151714 Vwuxfwxudo prghov

L Orfdo olqhudu wuhqg prgho1 Wkh hvwlpdwlrq lv shuiruphg lq wkh iuhtxhqf| grpdlq1

2-
-- KDUYH\ ^4<<3`/ Iruhfdvwlqj/ Vwuxfwxudo Wlph Vhulhv dqg
-- wkh Ndopdq Ilowhu/ Fdpeulgjh Xqlyhuvlw| Suhvv/ sdjhv <30<6
--
-- Ndopdq ilowhulqj dqg wkh Orfdo Olqhdu Wuhqg Prgho
-2

qhz>
oleudu| wvp/rswpxp/sjudsk>
WVPvhw>

rxwsxw iloh @ wvp6d1rxw uhvhw>

C?000 gdwd 000AC

ordg jqs^` @ jqs1dvf>
Qrev @ urzv+jqs,>

C?000 iuhtxhqf| grpdlq hvwlpdwlrq 000AC

bwvpbrswpxp @ 3> 2- Phwkrg ri vfrulqj -2
~ehwd/vwghuu/Pfry/Orjo� @ vpbOOW+jqs/4�4�4,>

C?000 Dvvrfldwhg vwdwh0vsdfh prgho 000AC

wkhwd @ ehwda5> 2- vljpda5 -2

] @ 4�3> g @ 3> K @ wkhwd^6`>
W @ ~4 4/3 4�> f @ 3�3> U @ ~4 3/3 4�> T @ +wkhwd^4`�3,�+3�wkhwd^5`,>

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

d3 @ jqs^4`�3> S3 @ }hurv+5/5,> 2- Ndopdq ilowhu lqlwldol}dwlrq -2
fdoo NIlowhulqj+jqs/d3/S3,> 2- Uxqqlqj wkh Ndopdq ilowhu -2

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

wb @ vhtd+4<3</4/94,>

rxwsxw rii>

judskvhw>
irqwv+**vlpsoh{ vlpjupd**,>
bsgdwh @ ****> bsqxp @ 5>
ehjzlqg>
pdnhzlqg+</91;88/3/3/3,>
pdnhzlqg+7/6/4/518/4,>
vhwzlqg+4,>
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bsiudph @ 3>
wlwoh+**ORFDO OLQHDU WUHQG PRGHO**_

**_O|`w^@_535p_534`w^._535h_534`w^ **_
**_535p_534`w^@_535p_534`w04^._535e_534`w04^._535f_534`w^ **_
**_535e_534`w^@_535e_534`w04^._535}_534`w^**,>

bsohjfwo @ ~5 9 918 4�>
bsohjvwu @ **jqs_333_535p_534`w^**>
{|+wb/jqs�d^1/4`,>

qh{wzlqg>
bsqxp @ 5> bsiudph @ 4�4> bsd{hv @ 4>
bswlwokw @ 3158> bsqxpkw @ 3153>
wlwoh+**_535e_534`w^**,>
bsohjvwu @ ****> bsohjfwo @ 3>
{|+wb/d^1/5`,>

judsksuw+**0f@4 0fi@wvp6d1hsv**,>

hqgzlqg>

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 541:6589: 61;97;6< 8195647< 31333334
vljb}hwd 419346<: 31;597<: 41<6:8:5 3138::58
vljbhsvl :144569< 815;;5<< 41677<59 314;73:4

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

L Orfdo olqhudu wuhqg prgho1 Wkh hvwlpdwlrq lv shuiruphg lq wkh wlph grpdlq1

2-
-- KDUYH\ ^4<<3`/ Iruhfdvwlqj/ Vwuxfwxudo Wlph Vhulhv dqg
-- wkh Ndopdq Ilowhu/ Fdpeulgjh Xqlyhuvlw| Suhvv/ sdjhv <30<6
--
-- Ndopdq ilowhulqj dqg wkh Orfdo Olqhdu Wuhqg Prgho
-2

qhz>
oleudu| wvp/rswpxp/sjudsk>
WVPvhw>

rxwsxw iloh @ wvp6e1rxw uhvhw>

C?000 gdwd 000AC

ordg jqs^` @ jqs1dvf>
Qrev @ urzv+jqs,>

C?000 wlph grpdlq hvwlpdwlrq 000AC
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] @ 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>

bwvpbrswpxp @ 3> 2- EKKK dojrulwkp -2
bwvpbPfry @ 6> 2- Khwhurvnhgdvwlflw| fryduldqfh -2

~ehwd/vwghuu/Pfry/Orjo� @ WGbpo+)po/8�8�8,>

C?000 Dvvrfldwhg vwdwh0vsdfh prgho 000AC

wkhwd @ ehwda5> 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,> 2- Uxqqlqj wkh Ndopdq ilowhu -2

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

wb @ vhtd+4<3</4/94,>

rxwsxw rii>

judskvhw>
irqwv+**vlpsoh{ vlpjupd**,>
bsgdwh @ ****> bsqxp @ 5>
ehjzlqg>
pdnhzlqg+</91;88/3/3/3,>
pdnhzlqg+7/6/4/518/4,>
vhwzlqg+4,>

bsiudph @ 3>
wlwoh+**ORFDO OLQHDU WUHQG PRGHO**_

**_O|`w^@_535p_534`w^._535h_534`w^ **_
**_535p_534`w^@_535p_534`w04^._535e_534`w04^._535f_534`w^ **_
**_535e_534`w^@_535e_534`w04^._535}_534`w^**,>

bsohjfwo @ ~5 9 918 4�>
bsohjvwu @ **jqs_333_535p_534`w^**>
{|+wb/jqs�d^1/4`,>

qh{wzlqg>
bsqxp @ 5> bsiudph @ 4�4> bsd{hv @ 4>
bswlwokw @ 3158> bsqxpkw @ 3153>
wlwoh+**_535e_534`w^**,>
bsohjvwu @ ****> bsohjfwo @ 3>
{|+wb/d^1/5`,>

judsksuw+**0f@4 0fi@wvp6e1hsv**,>

hqgzlqg>

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
S34 531<6863: 61;63543 81798;6: 31333334
S35 41;983<; 318<;7<9 61449643 31335;7:
S36 :1877;37 431:;6894 319<<98; 317;9<6;

Fryduldqfh pdwul{= Zklwh Khwhurvnhgdvwlf pdwul{1
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6151715 Wlph0ydu|lqj sdudphwhuv

2-
-- Wlph0Ydu|lqj Prgho
--
-- |+w, @ e3-{3+w, . e4-{4+w, . x+w,
-- e3+w, @ e3+w04, . y3+w,
-- e4+w, @ e4+w04, . y4+w,
--
-- Pd{lpxp Olnholkrrg Hvwlpdwlrq
-2

qhz>
oleudu| wvp/rswpxp/sjudsk>
WVPvhw>

ghfoduh h{whuqdo vljpd>

C?000 Wlph0Ydu|lqj Prgho vlpxodwlrq 000AC

uqgvhhg 456>

v @ vhtd+4/4/433,>

e3 @ uhfvhudu+uqgq+433/4,-418/43/4,>
e4 @ uhfvhudu+uqgq+433/4,-315/7/4,>

{3 @ rqhv+433/4,>
{4 @ uqgx+433/4,-58>

x @ uqgq+433/4,-5>
[ @ {3�{4>
\ @ [31-e3 . [41-e4 . x>

C?000 Dvvrfldwhg vwdwh0vsdfh prgho 000AC

surf ]+l,> orfdo z> z @ [^l/1`> uhws+z,> hqgs>

surf g+l,> orfdo z> z @ 3> uhws+z,> hqgs>

surf W+l,> orfdo z> z @ h|h+5,> uhws+z,> hqgs>

surf f+l,> orfdo z> z @ 3�3> uhws+z,> hqgs>

surf U+l,> orfdo z> z @ h|h+5,> uhws+z,> hqgs>

surf K+l,> orfdo z> z @ vljpd^4`a5> uhws+z,> hqgs>

surf T+l,> orfdo z> z @ h|h+5,1-vljpd^5=6`*> z @ za5> uhws+z,> hqgs>

C?000 orj0olnholkrrg ixqfwlrq 000AC

surf po+wkhwd,>
orfdo d3/S3/OrjO>
vljpd @ wkhwd^4=6`>
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fdoo VVPbexlog+)]/)g/)K/)W/)f/)U/)T/4,>
d3 @ e3^4`�e4^4`>
S3 @ }hurv+5/5,>
fdoo NIlowhulqj+\/d3/S3,>
OrjO @ NIbpo>
uhws+OrjO,>

hqgs>

C?000 PO hvwlpdwlrq 000AC

bwvpbrswpxp @ 3> 2- EKKK dojrulwkp -2
bwvpbsduqp @ **vljbx**�**vljpd3**�**vljpd4**>

~wkhwd/vwghuu/Pfry/OrjO� @ WGbpo+)po/5�418�315,>

ehwd @ lqysg+[*[,-[*\> 2- ROV hvwlpdwlrq -2

rxwsxw rii>

C?000 Ndopdq ilowhulqj 000AC

vljpd @ wkhwd^4=6`>
d3 @ e3^4`�e4^4`>
S3 @ }hurv+5/5,>

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

C?000 Ndopdq vprrwklqj 000AC

~dv/Sv� @ Nvprrwklqj>

judskvhw>
ehjzlqg>
zlqgrz+4/5/4,>

bsgdwh @ ****> bsqxp @ 5> bsd{kw @ 3158> bsqxpkw @ 3158>
irqwv+**vlpsoh{ vlpjupd**,>
{odeho+**w**,>
bsow|sh @ 9�4�6�7>
bsohjfwo @ ~5 8 7 4�>

vhwzlqg+4,>

bsohjvwu @ **_535e_534`3^ +wuxh ydoxhv,**_
**_333Ndopdq ilowhu**_
**_333Ndopdq vprrwklqj**_
**_333ROV**>

{|+v/e3�d^1/4`�dv^1/4`�+ehwd^4`-rqhv+433/4,,,>

vhwzlqg+5,>

bsohjvwu @ **_535e_534`4^ +wuxh ydoxhv,**_
**_333Ndopdq ilowhu**_
**_333Ndopdq vprrwklqj**_
**_333ROV**>

{|+v/e4�d^1/5`�dv^1/5`�+ehwd^5`-rqhv+433/4,,,>

judsksuw+**0f@4 0fi@wvp6f1hsv**,>

hqgzlqg>
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6151716 Pxowlyduldwh prgho

L Qrw |hw grqh1

6151717 H{dfw pd{lpxp olnholkrrg

L Xqlyduldwh DUPD h{dpsoh1

2-
-- H{dfw Pd{lpxp Olnholkrrg Hvwlpdwlrq ri dq DUPD+4/4, prgho
-- zlwk wkh Ndopdq Ilowhu
-2

qhz>
oleudu| wvp/rswpxp/sjudsk>
WVPvhw>

rxwsxw iloh @ wvp6h1rxw uhvhw>

2- Jhqhudwh dq DUPD+4/4, surfhvv -2

uqgvhhg 456789>

Qrev @ 433>
hw @ uqgq+Qrev.4/4,-418>
|w @ uhfvhudu+hw^5=Qrev.4`.319-hw^4=Qrev`/3/31;,>

2- Exlog d surfhgxuh iru wkh olnholkrrg ixqfwlrq -2

surf po+frhii,>
orfdo ehwd/vljpd/Sfkro/]/g/K/W/f/U/T>
orfdo d3/S3/Orjo>

ehwd @ frhii^4=5`>
VLJPD @ frhii^6`a5>

~]/g/K/W/f/U/T� @ dupdbwrbVVP+ehwd/4/4/VLJPD,>
fdoo VVPbexlog+]/g/K/W/f/U/T/3,>
~d3/S3� @ VVPblf>
fdoo NIlowhulqj+|w/d3/S3,>
Orjo @ NIbpo>

uhws+Orjo,>
hqgs>

2- h{dfw POH -2

bsulqw @ 4>
bwvpbrswpxp @ 3>
bwvpbjwro @ 31334>
bwvpbPfry @ 4>

~wkhwd/vwghuu/Pfry/Orjo� @ WGbpo+)po/31;�0319�418,>

ehwd @ wkhwd^4=5`>
VLJPD @ wkhwd^6`a5>
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2- VVP -2

~]/g/K/W/f/U/T� @ dupdbwrbVVP+ehwd/4/4/VLJPD,>
fdoo VVPbexlog+]/g/K/W/f/U/T/3,>
~d3/S3� @ VVPblf>
fdoo NIlowhulqj+|w/d3/S3,>

2- Iruhfdvwlqj -2

qs @ 43>

~Iruhfdvwv/pvh/dI/SI� @ NIruhfdvwlqj+qs,>
v @ vhtd+Qrev.4/4/qs,>
Ivwghuu @ vtuw+pvh,>
OFO @ Iruhfdvwv 0 41<9-Ivwghuu>
XFO @ Iruhfdvwv . 41<9-Ivwghuu>

rpdw @ OFO�Iruhfdvwv�XFO�Ivwghuu>

sulqw>
sulqw ** Shulrg OFO Iruhfdvwv XFO**_

** Iruhfdvw Vwg1 Huu1**>
sulqw fkuv+78-rqhv+:8/4,,>
ohw ipw^8/6` @ **-1-oi** ; 3

**-1-oi** 48 9
**-1-oi** 48 9
**-1-oi** 48 9
**-1-oi** 48 9>

fdoo sulqwip+v�rpdw/4�4�4�4�4/ipw,>

rxwsxw rii>

2-
--
-- Li |rx kdyh wkh DULPD oleudu|/ |rx frxog frpsduh zlwk Dqvoh| phwkrg=
--
-- ~e/o/h/fy/dlf/vef� @ dulpd+3/|w/4/3/4/3,>
-- i @ iruhfdvw+e/|w/4/3/4/3/h/43,>
--
-- Wkh uhvxowv duh=
--
-- Prgho= DULPD+4/3/4,
--
--
-- Ilqdo Uhvxowv=
--
-- Lwhudwlrqv Xqwlo Frqyhujhqfh= 7
--
-- Orj Olnholkrrg= 04;61556599 Qxpehu ri Uhvlgxdov= 433
-- DLF = 6:31779865 Huuru Yduldqfh = 515<79:8<69
-- VEF = 6:81989;:5 Vwdqgdug Huuru = 41847;4;:;3
--
-- GI= <; Dgm1 VVH= 55;1883:;7578 VVH= 5571;:;5749;8
--
-- Frhiilflhqwv Vwg1 Huuruv W0Udwlr Dssur{1 Sure1
-- DU4 31:4494475 313:::6:6: <148738 3133333
-- PD4 03183:5::;< 313<:46968 08155566 3133333
--
--
-- Wrwdo Frpsxwdwlrq Wlph= 3144 +vhfrqgv,
--
-- DU Urrw= 4173859
--
-- PD Urrw= 041<:464
--
--
-- Iruhfdvwv iru DULPD+4/3/4, Prgho1 <8( Frqilghqfh Lqwhuydo Frpsxwhg1
--
-- Shulrg OFO Iruhfdvwv XFO Iruhfdvw Vwg1 Huu1
-- 434 0513:339; 31;<;<56 61;9:<46 41847;4<
-- 435 07137457; 3196<9;7 81653949 516;;5:8
-- 436 071;;:685 31788539 81:<::98 51:58;78
-- 437 0816574;9 31656<63 81<:5379 51;;4:78
-- 438 0818994<9 31563845 9135:553 51<8:88<
-- 439 081:397;7 31497368 91367887 51<<854;
-- 43: 081:<3;48 31449:5< 913575:7 6134743<
-- 43; 081;76473 313;6399 9133<5:5 61356963
-- 43< 081;:9856 3138<444 81<<7:77 6135;773
-- 443 081;<;66; 31375397 81<;5798 61363;:6
-2

Wrwdo revhuydwlrqv= 433
Xvdeoh revhuydwlrqv= 433
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Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 6
Ghjuhhv ri iuhhgrp= <:
Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 04;615565:

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh
00000000000000000000000000000000000000000000000000000000000000000000000000
S34 31:44948 313:9364 <168<878 31333333
S35 03183:5:6 313<6<<9 0816<9:83 31333333
S36 417<<8<; 3143938< 47146<5;9 31333333

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

Shulrg OFO Iruhfdvwv XFO Iruhfdvw Vwg1 Huu1
000000000000000000000000000000000000000000000000000000000000000000000000000

434 0513735;9 31;<;<5: 61;6;46< 417<<8<;
435 061<<75<4 3196<9<3 815:69:3 516975:9
436 071;66:97 31788546 81:774;< 519<;78:
437 08159:86; 31656<69 81<48744 51;85:<6
438 08183;395 3156384; 81<9<3<: 51<5:;7:
439 08197:946 31497373 81<:89<6 51<9845<
43: 081:648:8 31449:66 81<98375 51<;6;64
43; 081:;6:48 313;639< 81<7<;86 51<<658:
43< 081;4:337 3138<446 81<68563 51<<;34<
443 081;6;::5 31375399 81<55<37 6133375;

L Pxowlyduldwh DUPD h{dpsoh1

2-
-- Hvwlpdwlrq ri d Yhfwru DUPD+4/4, surfhvv
-- H{dfw Pd{lpxp Olnholkrrg
--
-2

qhz>
oleudu| wvp/rswpxp>

rxwsxw iloh @ wvp6i1rxw uhvhw>

C?000 Gdwd 000AC

ordg uhlqvho^433/5` @ uhlqvho1dvf>

lqyhvw @ uhlqvho^1/4`>
lqyhqw @ uhlqvho^1/5`>
gl @ lqyhvw 0 odj4+lqyhvw,>
| @ gl�lqyhqw>

C?000 PO ixqfwlrq 000AC

surf po+frhii,>
orfdo ehwd/vljpd/Sfkro/]/g/K/W/f/U/T>
orfdo d3/S3/Orjo>

ehwd @ frhii^4=;`>
Sfkro @ +frhii^<`�3,�+frhii^43`�frhii^44`,>
VLJPD @ Sfkro-Sfkro*>

~]/g/K/W/f/U/T� @ dupdbwrbVVP+ehwd/4/4/VLJPD,>
fdoo VVPbexlog+]/g/K/W/f/U/T/3,>

~d3/S3� @ VVPblf> 2- ?@@@@@ WKLV OLQH LV WKH PRVW LPSRUWDQW
IRU H[DFW POH

-2

li lvplvv+d3,>
fov>
sulqw **Qrw lpsohphqwhg iru qrq0vwdwlrqqdu| DUPD prghov1**>
hqg>

hqgli>

fdoo NIlowhulqj+|/d3/S3,>
Orjo @ NIbpo>

uhws+Orjo,>
hqgs>

bsulqw @ 4>
bwvpbrswpxp @ 3>
bwvpbjwro @ 31334>

ordg dupd4/ dupd5>
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vy @ dupd4�yhfkb+fkro+dupd5,,> 2- Vwduwlqj ydoxhv @ FPOH sdudphwhuv -2

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

rxwsxw rii>

Wrwdo revhuydwlrqv= 433
Xvdeoh revhuydwlrqv= <<
Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 44
Ghjuhhv ri iuhhgrp= ;;
Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 08391;59;;

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh
00000000000000000000000000000000000000000000000000000000000000000000000000
S34 3168;:66 314:9999 513638:9 3137864:
S35 3197;6<; 31563879 51;45774 31339395
S36 031356398 31377<4: 03184683; 3193;;;6
S37 31;74677 3137:947 4:19:3334 31333333
S38 03153;7;3 314;66:6 041469<4: 3158;98<
S39 3156:;4: 3164:947 31:7;:93 31788<<<
S3: 0314;4;73 3139<55: 051959:3; 3134349<
S3; 3156<477 3144::69 513644<4 31378586
S3< 516::935 3149<377 47139834; 31333333
S43 413338;8 3174;68; 516<49<7 3134;<33
S44 713:::4< 315<3:33 47135:559 31333333

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

6151718 Lpsxovh ixqfwlrqv

L Dq h{dpsoh zlwk d VVP prgho1

qhz>
oleudu| wvp/rswpxp/sjudsk>
WVPvhw>

] @ ~4 4/7 5/5 06�> g @ 3�3�3> K @ ~8 4 3/4 7 3/3 3 ;�>
W @ ~318 3178/0318 31;�>
f @ ~3/3�> U @ h|h+5,> T @ ~5 318/318 4�>

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

Qu @ 53>
v @ vhtd+3/4/Qu.4,>

h @ 4�04>
~Ghowd/Nvl/}hwd� @ VVPbruwkrjrqdo+h/Qu,>

judskvhw>
ehjzlqg>
pdnhzlqg+</318/3/91;880318/3,>
pdnhzlqg+<25/81;8825/3/91;8825/3,>
pdnhzlqg+<25/81;8825/718/91;8825/3,>
pdnhzlqg+</318/3/81;8825/3,>
pdnhzlqg+<25/81;8825/3/3/3,>
pdnhzlqg+<25/81;8825/718/3/3,>

vhwzlqg+4,>
bsd{hv @ 3> bsqxp @ 3> bswlwokw @ 5>
wlwoh+**Uhvsrqvhv wr wkh ruwkrjrqdo lpsxovh h @ C^4 04C`***,>
gudz>

vhwzlqg+5,>
judskvhw>
bswlwokw @ 3168> bsd{kw @ 3158> bsqxpkw @ 3158> bsqxp @ 5>
bsolqh @ 4�4�3�3�Qu�3�4�:�3>
wlwoh+**ri wkh iluvw yduldeoh |`4^+w,**,>
{wlfv+3/Qu/4/3,>
{|+v/Ghowd^1/4`,>

vhwzlqg+6,>
wlwoh+**ri wkh vhfrqg yduldeoh |`5^+w,**,>
{wlfv+3/Qu/4/3,>
{|+v/Ghowd^1/5`,>

vhwzlqg+7,>
judskvhw>
bsd{hv @ 3> bsqxp @ 3> bswlwokw @ 5>
wlwoh+**Fxpxodwlyh uhvsrqvhv**,>
gudz>
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vhwzlqg+8,>
judskvhw>
bswlwokw @ 3168> bsd{kw @ 3158> bsqxpkw @ 3158> bsqxp @ 5>
wlwoh+**ri wkh iluvw yduldeoh |`4^+w,**,>
{wlfv+3/Qu/4/3,>
bsolqh @ 4�4�3�}hwd^4`�Qu�}hwd^4`�4�:�3>
{|+v/Nvl^1/4`,>

vhwzlqg+9,>
wlwoh+**ri wkh vhfrqg yduldeoh |`5^+w,**,>
{wlfv+3/Qu/4/3,>
bsolqh @ 4�4�3�}hwd^5`�Qu�}hwd^5`�4�:�3>
{|+v/Nvl^1/5`,>

judsksuw+**0f@4 0fi@wvp6j1hsv**,>

hqgzlqg>

L Dq h{dpsoh zlwk d YDU prgho1

2-
-- OXWNHSRKO ^4<<4`/ Lqwurgxfwlrq wr Pxowlsoh Wlph Vhulhv Dqdo|vlv/
-- Vsulqjhu0Yhuodj/ Ehuolq0Khlghoehuj
--
-- Iruhfdvw Huuru Yduldqfh Ghfrpsrvlwlrq
-- Vhh OXWNHSRKO/ vhfwlrq 61:16
--
-2

qhz>
oleudu| wvp/rswpxp/sjudsk>

rxwsxw iloh @ wvp6k1rxw uhvhw>

ordg |^<5/6` @ oxwnhsrk1dvf>

| @ oq+|^4=:9/1`,>

LQYHVW @ |^1/4`>
glqy @ LQYHVW0odj4+LQYHVW,>
LQFRPH @ |^1/5`>
glqf @ LQFRPH0odj4+LQFRPH,>
FRQVXP @ |^1/6`>
gfrqv @ FRQVXP0odj4+FRQVXP,>
gdwd @ glqy�glqf�gfrqv>

bsulqw @ 3>
~wkhwd/vwghuu/Pfry/ORJO� @ ydu{bOV+gdwd/4/5,> 2- Frqvwdqw dqg 5 odjv -2

ehwd @ wkhwd^4=4;`> 2- Hvwlpdwhv ri wkh DU sduw -2
VLJPD @ bydu{bVLJPD>

~]/g/K/W/f/U/T� @ dupdbwrbVVP+ehwd/5/3/VLJPD,>
fdoo VVPbexlog+]/g/K/W/f/U/T/3,>

Rphjd @ VVPbihyg+;,>

l @ vhtd+4/4/;,>
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pdvn @ 4�4�4�4>
ohw ipw^7/6`@ **-1-oi** 46 3 **-1-oi** 4; 7 **-1-oi** 4; 7 **-1-oi** 4; 7>

sulqw>
sulqw **IRUHFDVW HUURU YDULDQFH GHFRPSRVLWLRQ lq LQYHVWPHQW +shufhqw,**>
sulqw>
sulqw fkuv+78-rqhv+:</4,,>
sulqw ** Lqyhvwphqw Lqfrph Frqvxpswlrq**>
sulqw ** shulrgv lqqrydwlrqv lqqrydwlrqv lqqrydwlrqv**>
sulqw fkuv+78-rqhv+:</4,,>
l @ 4>
gr xqwlo l A ;>

uvs @ {sqg5+Rphjd/l,>
uvs @ uvs^4/1`>
fdoo sulqwip+l�+uvs-433,/pdvn/ipw,> sulqw>
l @ l .4>

hqgr>

sulqw> sulqw>

sulqw>
sulqw **IRUHFDVW HUURU YDULDQFH GHFRPSRVLWLRQ lq LQFRPH +shufhqw,**>
sulqw>
sulqw fkuv+78-rqhv+:</4,,>
sulqw ** Lqyhvwphqw Lqfrph Frqvxpswlrq**>
sulqw ** shulrgv lqqrydwlrqv lqqrydwlrqv lqqrydwlrqv**>
sulqw fkuv+78-rqhv+:</4,,>
l @ 4>
gr xqwlo l A ;>

uvs @ {sqg5+rphjd/l,>
uvs @ uvs^5/1`>
fdoo sulqwip+l�+uvs-433,/pdvn/ipw,> sulqw>
l @ l .4>

hqgr>

sulqw> sulqw>

sulqw>
sulqw **IRUHFDVW HUURU YDULDQFH GHFRPSRVLWLRQ lq FRQVXPSWLRQ +shufhqw,**>
sulqw>
sulqw fkuv+78-rqhv+:</4,,>
sulqw ** Lqyhvwphqw Lqfrph Frqvxpswlrq**>
sulqw ** shulrgv lqqrydwlrqv lqqrydwlrqv lqqrydwlrqv**>
sulqw fkuv+78-rqhv+:</4,,>
l @ 4>
gr xqwlo l A ;>

uvs @ {sqg5+Rphjd/l,>
uvs @ uvs^6/1`>
fdoo sulqwip+l�+uvs-433,/pdvn/ipw,> sulqw>
l @ l .4>

hqgr>

rxwsxw rii>

IRUHFDVW HUURU YDULDQFH GHFRPSRVLWLRQ lq LQYHVWPHQW +shufhqw,

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Lqyhvwphqw Lqfrph Frqvxpswlrq

shulrgv lqqrydwlrqv lqqrydwlrqv lqqrydwlrqv
0000000000000000000000000000000000000000000000000000000000000000000000000000000

4 43313333 313333 313333
5 <81<<93 41:844 51585<
6 <71897< 51;354 519663
7 <713:<5 51<694 51<;7:
8 <61;797 6134;4 614689
9 <61;63; 613579 614779
: <61::;7 613:6: 6147:<
; <61::84 613:6< 614843

IRUHFDVW HUURU YDULDQFH GHFRPSRVLWLRQ lq LQFRPH +shufhqw,

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Lqyhvwphqw Lqfrph Frqvxpswlrq

shulrgv lqqrydwlrqv lqqrydwlrqv lqqrydwlrqv
0000000000000000000000000000000000000000000000000000000000000000000000000000000

4 41:869 <;15797 313333
5 913578 <31:7:3 6155;8
6 91<8<5 ;<18:95 617978
7 91;646 ;<15654 61<699
8 91;834 ;<15453 61<6:<
9 91<576 ;<1473; 61<67;
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: 91<555 ;<1448; 61<953
; 91<55; ;<1447< 61<956

IRUHFDVW HUURU YDULDQFH GHFRPSRVLWLRQ lq FRQVXPSWLRQ +shufhqw,

0000000000000000000000000000000000000000000000000000000000000000000000000000000
Lqyhvwphqw Lqfrph Frqvxpswlrq

shulrgv lqqrydwlrqv lqqrydwlrqv lqqrydwlrqv
0000000000000000000000000000000000000000000000000000000000000000000000000000000

4 :1<<83 5:15<54 971:45<
5 :1:57; 5:16;7; 971;<37
6 451<:5< 6616974 8619963
7 451;:36 6617<;; 861963<
8 451;8;; 661<577 861549;
9 451;855 661<963 8614;7;
: 451;:35 661<895 8614:69
; 451;:37 661<9;5 8614947

6151719 Errwvwuds phwkrgv

L Frpsxwhv wkh vwdqgdug huuruv ri wkh lpsxovh uhvsrqvhv e| VVP errwvwuds whfkqltxhv1

2-
-- OXWNHSRKO ^4<<4`/ Lqwurgxfwlrq wr Pxowlsoh Wlph Vhulhv Dqdo|vlv/
-- Vsulqjhu0Yhuodj/ Ehuolq0Khlghoehuj
--
-- Wklv surjudp uhsurgxfhv wkh iljxuhv 617061: ri OXWNHSRKO ^4<<4`1
-2

qhz>
oleudu| wvp/rswpxp/sjudsk>
WVPvhw>

ordg |^<5/6` @ oxwnhsrk1dvf>

| @ oq+|^4=:9/1`,>

LQYHVW @ |^1/4`>
glqy @ LQYHVW0odj4+LQYHVW,>
LQFRPH @ |^1/5`>
glqf @ LQFRPH0odj4+LQFRPH,>
FRQVXP @ |^1/6`>
gfrqv @ FRQVXP0odj4+FRQVXP,>
~gdwd/uhwfrgh� @ Plvvlqj+glqy�glqf�gfrqv/3,>
Qrev @ urzv+gdwd,>

2- Iluvw/ hvwlpdwh wkh frhiilflhqwv -2

bsulqw @ 3>
~wkhwd/vwghuu/Pfry/ORJO� @ ydu{bOV+gdwd/4/5,> 2- Frqvwdqw dqg 5 odjv -2

2- Wdnh wkh DU sduw ri wkh YDU[ prgho -2

ehwd @ wkhwd^4=4;`>
frqvw @ wkhwd^4<=54`> 2- frqvwdqw hvwlpdwhv -2
VLJPD @ bydu{bVLJPD>

Qu @ ;> 2- Qxpehu ri uhvsrqvhv -2
Qv @ 433> 2- Qxpehu ri errwvwuds -2

uhs4 @ }hurv+4.Qu/4,> 2- Uhvsrqvhv ri Frqvxpswlrq wr dq
lpsxovh lq Lqfrph -2

uhs5 @ }hurv+4.Qu/4,> 2- Uhvsrqvhv ri Lqyhvwphqw wr dq
lpsxovh lq Frqvxpswlrq -2

uhs6 @ }hurv+4.Qu/4,> 2- Dffxpxodwhg uhvsrqvhv ri Frqvxpswlrq wr dq
lpsxovh lq Lqfrph -2

uhs7 @ }hurv+4.Qu/4,> 2- Dffxpxodwhg uhvsrqvhv ri Lqyhvwphqw wr dq
lpsxovh lq Frqvxpswlrq -2

2- Frpsxwh wkh uhvsrqvhv -2

fdoo dupdblpsxovh+ehwd/5/3/Qu,>

m @ 3>
gr xqwlo m A Qu>

} @ ydujhw+**LPSXOVH**'.iwrv+m/**(oi**/4/3,,>
uhs4^4.m/4` @ }^6/5`>
uhs5^4.m/4` @ }^4/6`>
} @ ydujhw+**bLPSXOVH**'.iwrv+m/**(oi**/4/3,,>
uhs6^4.m/4` @ }^6/5`>
uhs7^4.m/4` @ }^4/6`>
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m @ m . 4>
hqgr>

2- Exlog wkh fruuhvsrqglqj vwdwh vsdfh prgho -2

~]/g/K/W/f/U/T� @ dupdbwrbVVP+ehwd/5/3/VLJPD,>
f^4=6` @ frqvw> 2- Dgg wkh frqvwdqw -2
fdoo VVPbexlog+]/g/K/W/f/U/T/3,>
d3 @ gdwd^4/1`*�gdwd^5/1`*�}hurv+6/4,>
S3 @ }hurv+</<,>
fdoo NIlowhulqj+gdwd^6=Qrev/1`/d3/S3,>

2- Frpsxwh wkh vwdqgdug huuruv zlwk wkh Errwvwuds Phwkrg -2

uhs4v @ }hurv+4.Qu/Qv,>
uhs5v @ }hurv+4.Qu/Qv,>
uhs6v @ }hurv+4.Qu/Qv,>
uhs7v @ }hurv+4.Qu/Qv,>

l @ 4>
gr xqwlo l A Qv>

~|v/dv� @ errwvwudsbVVP+d3,> 2- VVP errwvwuds -2
gdwdv @ gdwd^4/1`�gdwd^5/1`�|v> 2- Dgg wkh suhvdpsoh ydoxhv -2
~wkhwdv/vwghuu/Pfry/ORJO� @ ydu{bOV+gdwdv/4/5,> 2- YDU hvwlpdwlrq -2
ehwdv @ wkhwdv^4=4;`>
fdoo dupdblpsxovh+ehwdv/5/3/Qu,>

m @ 3>
gr xqwlo m A Qu>

} @ ydujhw+**LPSXOVH**'.iwrv+m/**(oi**/4/3,,>
uhs4v^4.m/l` @ }^6/5`>
uhs5v^4.m/l` @ }^4/6`>
} @ ydujhw+**bLPSXOVH**'.iwrv+m/**(oi**/4/3,,>
uhs6v^4.m/l` @ }^6/5`>
uhs7v^4.m/l` @ }^4/6`>
m @ m . 4>

hqgr>

l @ l . 4>
hqgr>

vwghuu4 @ vwgf+uhs4v*,>
vwghuu5 @ vwgf+uhs5v*,>
vwghuu6 @ vwgf+uhs6v*,>
vwghuu7 @ vwgf+uhs7v*,>

shulrg @ vhtd+3/4/Qu.4,>

judskvhw>
ehjzlqg>
zlqgrz+5/5/3,>

bsqxp @ 5> bsgdwh @ ****> bsow|sh @ 4�9�4> bsiudph @ ~3/3�> bsfurvv @ 4>
bsfroru @ 45�44�45> bsd{kw @ 3158> bsqxpkw @ 3158> bswlwokw @ 314:>

vhwzlqg+4,>
erxqg @ uhs4 . +05�3�5,1-vwghuu4>
wlwoh+**Ilj1 6171 Hvwlpdwhg uhvsrqvhv ri frqvxpswlrq wr d iruhfdvw**_

**_Ohuuru lpsxovh lq lqfrph zlwk wzr0vwdqgdug huuru erxqgv**,>
{|+shulrg/erxqg,>

vhwzlqg+5,>
erxqg @ uhs5 . +05�3�5,1-vwghuu5>
wlwoh+**Ilj1 6181 Hvwlpdwhg uhvsrqvhv ri lqyhvwphqw wr d iruhfdvw**_

**_Ohuuru lpsxovh lq frqvxpswlrq zlwk wzr0vwdqgdug huuru erxqgv**,>
{|+shulrg/erxqg,>

vhwzlqg+6,>
erxqg @ uhs6 . +05�3�5,1-vwghuu6>
wlwoh+**Ilj1 6191 Dffxpxodwhg uhvsrqvhv ri frqvxpswlrq wr d iruhfdvw**_

**_Ohuuru lpsxovh lq lqfrph zlwk wzr0vwdqgdug huuru erxqgv**,>
{|+shulrg/erxqg,>

vhwzlqg+7,>
erxqg @ uhs7 . +05�3�5,1-vwghuu7>
wlwoh+**Ilj1 61:1 Dffxpxodwhg uhvsrqvhv ri lqyhvwphqw wr d iruhfdvw**_

**_Ohuuru lpsxovh lq frqvxpswlrq zlwk wzr0vwdqgdug huuru erxqgv**,>
{|+shulrg/erxqg,>

judsksuw+**0f@4 0fi@wvp6l1hsv**,>

hqgzlqg>
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61518 Vshfwudo phwkrgv

6151814 Xqghuvwdqglqj wkh Irxulhu wudqvirup

qhz>
oleudu| wvp/rswpxp/sjudsk>
WVPvhw>

C?000 Gdwd 000AC

Q @ 57;>
w @ vhtd+3/9-sl2Q/Q.4,>
{4 @ vlq+w,>
{5 @ frv+5-w,>
{6 @ uqgq+Q.4/4,-3153>

| @ {4 . {5 . {6>

C?000 Irxulhu wudqvirup 000AC

g @ irxulhu+|,>

~u/wkhwd� @ wrsrodu+g,>

C?000 Lqyhuvh Irxulhu wudqvirup 000AC

u4 @ vxevwxwh+u/ u 1A 433/ 3,>
g4 @ wrfduw+u4/wkhwd,>
|4 @ uhdo+lqyhuvhbirxulhu+g4,,>

u5 @ vxevwxwh+u/ u 1? 433/ 3,>
g5 @ wrfduw+u5/wkhwd,>
|5 @ uhdo+lqyhuvhbirxulhu+g5,,>

judskvhw>
ehjzlqg>
zlqgrz+5/5/3,>

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

vhwzlqg+4,>
|wlfv+05/418/318/3,>
{wlfv+3/53/8/3,>
{|+w/|,>

vhwzlqg+5,>
judskvhw> bsqxpkw @ 3153> bsofwuo @ 04>
srodu+u4/wkhwd,>

vhwzlqg+6,>
bsofwuo @ 3>
srodu+u5/wkhwd,>

vhwzlqg+7,>
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|wlfv+05/418/318/3,>
{wlfv+3/53/8/3,>
{|+w/|4�|5,>

judsksuw+%0f@4 0fi@wvp7d1hsv%,>

hqgzlqg>

6151815 Shulrgrjudp/ vshfwudo hvwlpdwlrq dqg furvv0vshfwuxp dqdo|vlv

L Qrw |hw grqh1

6151816 Vxuurjdwh gdwd

L Qrw |hw grqh1

6151817 Nroprjrury0Vpluqry whvw

2-
-- Vshfwudo Nroprjrury0Vpluqry whvw
--
-- EURFNZHOO dqg GDYLV ^4<<4`/ Wlphv Vhulhv= Wkhru| dqg Phwkrgv/
-- Vsulqjhu0Yhuodj/ Qhz \run/ sdjhv 66<0675
-2

qhz>
oleudu| wvp/rswpxp/sjudsk>

ordg gdwd^` @ iuighp1dvf>

u @ sdfnu+orj+gdwd12odj4+gdwd,,,> 2- Uhwxuqv -2

|4 @ iudfwlrqdobilowhu+u/03153,>
|5 @ iudfwlrqdobilowhu+u/3,>
|6 @ iudfwlrqdobilowhu+u/3153,>

birxulhu @ 3>
~odpegd/L4� @ SGJP+|4,>
~odpegd/L5� @ SGJP+|5,>
~odpegd/L6� @ SGJP+|6,>

t @ urzv+odpegd,25>

F4 @ fxpvxpf+L4^4=t`,2vxpf+L4^4=t`,>
F5 @ fxpvxpf+L5^4=t`,2vxpf+L5^4=t`,>
F6 @ fxpvxpf+L6^4=t`,2vxpf+L6^4=t`,>

{ @ vhtd+4/4/t,>

nbdoskd @ 04196�4196> 2- 4( ohyho -2
Fberxqg @ +{04,2+t04, . nbdoskd-+t04,a+0318,>

judskvhw>
wlwoh+**Nroprjrury0Vpluqry whvw xvlqj wkh vshfwudo dqdo|vlv**_



459 FKDSWHU 61 ILQDQFLDO HFRQRPHWULFV

**_OWhvwlqj iru d iudfwlrqdo surfhvv**,>
bsgdwh @ ****> bsqxp @ 5>
bsow|sh @ 9�9�9�4�4>
bsvw|sh @ ;�<�43�4�4>
bsofwuo @ 433�433�433�3�3>
irqwv+**vlpsoh{ vlpjupd**,>
{wlfv+3/sl/sl27/3,> |wlfv+3/4/3158/3,>
ode @ ** 3 _535s_53427 _535s_53425 _5346_535s_53427 _535s_534**>
dvfodeho+ode/3,>
{odeho+**iuhtxhqf|**,>
judsksuw+**0f@4 0fi@wvp7g1hsv**,>
{|+{2t-sl/F4�F5�F6�Fberxqg,>

6151818 Fryduldqfh ixqfwlrqv

qhz>
oleudu| wvp/rswpxp/sjudsk>
WVPvhw>

birxulhu @ 4>

uqgvhhg 456789>

] @ 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�3/433,>
| @ | 0 phdqf+|,*>

~odpegd/L� @ SGJP5+|,>
j @ vjibVVP+odpegd,>

2- iluvw frpsrqhqw -2

FY4d @ uhdo+lqyhuvhbirxulhu+L^1/4`,,>
FY4e @ uhdo+lqyhuvhbirxulhu+j^1/4`,,>
fryWG @ dxwrf+|^1/4`/433,> 2- Dxwrfryduldqfhv -2

surf dxwrf+{/n,>
orfdo w/ukr>
{@sdfnu+{,> w@urzv+{,>
ukr@uhy+frqy+{/uhy+{,/w0n/w,,>
uhws+ukr2w,>

hqgs>

2- vhfrqg frpsrqhqw -2

FY5d @ uhdo+lqyhuvhbirxulhu+L^1/7`,,>
FY5e @ uhdo+lqyhuvhbirxulhu+j^1/7`,,>

2- iluvw frpsrqhqw2vhfrqg frpsrqhqw -2

FY6d @ uhdo+lqyhuvhbirxulhu+L^1/6`,,>
FY6e @ uhdo+lqyhuvhbirxulhu+j^1/6`,,>
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2- vhfrqg frpsrqhqw2iluvw frpsrqhqw -2

FY7d @ uhdo+lqyhuvhbirxulhu+L^1/5`,,>
FY7e @ uhdo+lqyhuvhbirxulhu+j^1/5`,,>

C?000 Sorwv 000AC

judskvhw>
ehjzlqg>
zlqgrz+5/5/4,>

bsgdwh @ ****> bsow|sh @ 9�4�6> bsqxp @ 5> bsqxpkw @ 3155> bswlwokw @ 3155> bsd{kw @ 3155>
bsohjvwu @ **hvwlpdwhg_333wkhruhwlfdo_333Wlph grpdlq fdofxoxv**> bsohjfwo @ ~5 : 6 6�>
{odeho+**Odj**,>

vhwzlqg+4,>
wlwoh+**fry+|`4^+w,/|`4^+w0odj,,**,>
{|+vhtd+3/4/44,/FY4d^4=44`�FY4e^4=44`�fryWG^4=44`,>

bsohjfwo @ 3>

vhwzlqg+5,>
wlwoh+**fry+|`5^+w,/|`5^+w0odj,,**,>
{|+vhtd+3/4/44,/FY5d^4=44`�FY5e^4=44`,>

vhwzlqg+6,>
wlwoh+**fry+|`4^+w,/|`5^+w0odj,,**,>
{|+vhtd+3/4/44,/FY6d^4=44`�FY6e^4=44`,>

vhwzlqg+7,>
wlwoh+**fry+|`5^+w,/|`4^+w0odj,,**,>
{|+vhtd+3/4/44,/FY7d^4=44`�FY7e^4=44`,>

judsksuw+**0f@4 0fi@wvp7h1hsv**,>

hqgzlqg>

6151819 Ydupd sdudphwhuv hvwlpdwlrq lq wkh iuhtxhqf| grpdlq

qhz>
oleudu| wvp/rswpxp/sjudsk>
WVPvhw>

rxwsxw iloh @ wvp7i1rxw uhvhw>

ordg uhlqvho^433/5` @ uhlqvho1dvf>

lqyhvw @ uhlqvho^1/4`>
lqyhqw @ uhlqvho^1/5`>
gl @ lqyhvw 0 odj4+lqyhvw,>
| @ gl�lqyhqw>

~odpegd/L|� @ SGJP5+|,> 2- Pxowlglphqvlrqdo shulrgrjudp -2

2-
-- Surfhgxuh wr frpsxwh wkh pxowlglphqvlrqdo vji ri wkh VVP
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-2

surf vji+wkhwd/odpegd,>
orfdo ehwd/Sfkro/VLJPD/W/T/K/]/g/f/U>
orfdo J|>

ehwd @ wkhwd^4=;`>
Sfkro @ +wkhwd^<`�3,�+wkhwd^43`�wkhwd^44`,>
VLJPD @ Sfkro-Sfkro*>

~]/g/K/W/f/U/T� @ dupdbwrbVVP+ehwd/4/4/VLJPD,>
fdoo VVPbexlog+]/g/K/W/f/U/T/3,>
J| @ vjibVVP+odpegd,>

uhws+J|,>
hqgs>

2-
-- Surfhgxuh wr frpsxwh wkh orj0olnholkrrg ixqfwlrq lq iuhtxhqv| grpdlq
-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>

bwvpbPfry @ 4>
ordg dupd4/ dupd5>
vy @ dupd4�yhfkb+fkro+dupd5,,> 2- Vwduwlqj ydoxhv @ FPOH sdudphwhuv -2

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

rxwsxw rii>

Wrwdo revhuydwlrqv= <<
Xvdeoh revhuydwlrqv= <<
Qxpehu ri sdudphwhuv wr eh hvwlpdwhg= 44
Ghjuhhv ri iuhhgrp= ;;
Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 065:134::3

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh
00000000000000000000000000000000000000000000000000000000000000000000000000
S34 31674:76 314<55;6 41:::5;: 313:;<:9
S35 31939<68 3158<<66 51667<98 31354;54
S36 03134<73: 3137;496 031735<6: 319;:<:5
S37 31;6<3;9 31384;86 4914;4;:5 31333333
S38 031535539 31534<49 041334767 3164<696
S39 3154;7<: 31675;;9 3196:55< 31858963
S3: 0314:89<< 313:448; 05179<464 313487:9
S3; 314<7985 31444;58 41:739;5 313;8568
S3< 51755<3: 314:5843 471377<;7 31333333
S43 4138677< 31758<<7 517:5<54 31348656
S44 7145<;86 315<7364 471378967 31333333

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

61519 Zdyhohwv dqdo|vlv

6151914 Xqghuvwdqglqj wkh Zdyhohw dqg Zdyhohw Sdfnhwv wudqvirupv

qhz>
oleudu| wvp/rswpxp/sjudsk>
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WVPvhw>

C?000 Gdwd 000AC

Q @ 588>
w @ vhtd+3/9-sl2Q/Q.4,>
{4 @ vlq+w,>
{5 @ frv+5-w,>
{6 @ uqgq+Q.4/4,-3153>

| @ {4 . {5 . {6>

C?000 zdyhohw wudqvirup 000AC

~K/J/Kwlogh/Jwlogh� @ Frliohw+5,>

bzfhqwhu @ 3>
z @ zw+|/K/J/3,>

z4 @ vxevwxwh+z/ dev+z, 1A 4/ 3,>
|4 @ lzw+z4/Kwlogh/Jwlogh/3,>

z5 @ vxevwxwh+z/ dev+z, 1? 4/ 3,>
|5 @ lzw+z5/Kwlogh/Jwlogh/3,>

judskvhw>
ehjzlqg>
zlqgrz+5/5/3,>

bsgdwh @ ****> bsqxp @ 5> bsqxpkw @ 3158>

vhwzlqg+4,>
|wlfv+05/418/318/3,>
{wlfv+3/53/8/3,>
{|+w/|,>

vhwzlqg+5,>
{wlfv+3/urzv+z,/65/3,>
|wlfv+04/4/318/3,>
edu+vhtd+4/4/urzv+z,,/z4,>

vhwzlqg+6,>
|wlfv+08/8/4/3,>
edu+vhtd+4/4/urzv+z,,/z5,>

vhwzlqg+7,>
|wlfv+05/418/318/3,>
{wlfv+3/53/8/3,>
{|+w/|4�|5,>

judsksuw+**0f@4 0fi@wvp8d1hsv**,>

hqgzlqg>
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6151915 Zdyhohw dqg Zdyhohw Sdfnhwv uhsuhvhqwdwlrq

qhz>
oleudu| wvp/rswpxp/sjudsk>

P @ 44>
Q @ 5aP>
w @ vhtd+3/52Q/Q,>
fklus @ vlq+433-sl-wa5,>

~K/J/Kwlogh/Jwlogh� @ Frliohw+5,>

bzfhqwhu @ 3>
z @ zw+fklus/K/J/3,> 2- Zdyhohw wudqvirup -2

snw @ zsnw+fklus/K/J/3,> 2- Zdyhohw Sdfnhw wudqvirup -2

judskvhw>
fdoo zsorw+z/3/4,>
bsqxp @ 5> bsgdwh @ ****> bswlwokw @ 3153> bsd{kw @ 3153>
irqwv+**vlpsoh{ vlpjupd**,>
wlwoh+**Olqhdu fklus 000 vlq+433_535s_534w^5`,_OZdyhohw Frhiilflhqwv**,>
|odeho+**vfdoh**,>
{wlfv+4/Q25/97/3,>
judsksuw+**0f@4 0fi@wvp8e1hsv**,>
gudz>

judskvhw>
bzjulg @ 3> bzfroru @ vhtd+4/4/9,>
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,>
gudz>

P @ 9>
Qrev @ 5aP>

fdoo ydusxw+3/**Edvh3**,> 2- Wlph grpdlq -2
fdoo ydusxw+P-rqhv+Qrev/4,/**Edvh4**,> 2- Iuhtxhqf| grpdlq -2

fdoo ydusxw+P�vhtd+P/04/P,/**Edvh5**,> 2- Zdyhohw wudqvirup
+ehwwhu iuhtxhqf| orfdol}dwlrq dw
orzhu iuhtxhqflhv,

-2

fdoo ydusxw+vhtd+4/4/P,�P/**Edvh6**,> 2- rssrvlwh ri wkh zdyhohw edvlv
+ehwwhu iuhtxhqf| orfdol}dwlrq dw
kljkhu iuhtxhqflhv,

-2

fdoo ydusxw+6�4�6�6�6/**Edvh7**,> 2- Zdyhohw sdfnhw wudqvirup -2
fdoo ydusxw+5�6�7�7�5�6�9�9�8�7/**Edvh8**,> 2- Zdyhohw sdfnhw wudqvirup -2

judskvhw>
ehjzlqg>
zlqgrz5+5/6/3/318,>

vhwzlqg+4,>

bsgdwh @ ****> bsqxp @ 3> bsd{hv @ 3> bswlwokw @ 518>
wlwoh+**WLPH2IUHTXHQF\ uhsuhvhqwdwlrq ri edvlv**,>
gudz>

bsqxp @ 5> bsd{hv @ 4> bswlwokw @ 3153> bsqxpkw @ 3158> bsd{kw @ 3158>
wlwoh+****,>

l @ 3>
gr xqwlo l A 8>

vwu @ **Edvh** '. iwrv+l/**(oi**/4/3,>
E @ ydujhw+vwu,>

vhwzlqg+5 . l,>

fdoo EdvlvSorw+E/P,>
{odeho+**Wlph orfdol}dwlrq**,>
|odeho+**Iuhtxhqf| orfdol}dwlrq**,>
gudz>



6151 WVP 464

l @ l . 4>
hqgr>

judsksuw+**0f@4 0fi@wvp8e51hsv**,>

hqgzlqg>

6151916 Gdwd ghqrlvlqj

qhz>
oleudu| wvp/rswpxp/sjudsk>

uqgvhhg 456>

Qrev @ 5a43>

w @ vhtd+3/5-sl2Qrev/Qrev,>
{b @ vlq+w, . vlq+5-w,>
{ @ {b . uqgq+Qrev/4,-317>

~K/J/Kwlogh/Jwlogh� @ Gdxehfklhv+45,>

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

z4 @ YlvxVkulqn+z/**Kdug**,>
z5 @ YlvxVkulqn+z/**Vriw**,>

|4 @ lzw+z4/Kwlogh/Jwlogh/3,>
|5 @ lzw+z5/Kwlogh/Jwlogh/3,>
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| @ |4�|5>

judskvhw>
irqwv+**vlpsoh{ vlpjupd**,>
bsgdwh @ ****> bsqxp @ 5>
ehjzlqg>
zlqgrz+4/5/3,>

vhwzlqg+4,>
bsqxpkw @ 3153>
bsd{kw @ 3158>
bswlwokw @ 3158>
wlwoh+**{+w, @ vlq+w, . vlq+5w, . h+w,**,>
{odeho+**w**,>
{|+w/{,>

vhwzlqg+5,>
bsow|sh @ 9�4�6�7>
bsozlgwk @ 3>
bsohjvwu @ **Ylvx Kdug Vkulqndjh**_

**_3Ylvx Vriw Vkulqndjh**_
**_3gdwd zlwkrxw qrlvh**>

bsohjfwo @ ~5 9 6 8�>
wlwoh+**ZdyhVkulqn**,>
{|+w/|�{b,>

judsksuw+**0f@4 0fi@wvp8f1hsv**,>
hqgzlqg>

6151917 Vxeedqgv frglqj

qhz>
oleudu| sjudsk/wvp/rswpxp>

uqgvhhg 4567>

Qrev @ 5a<>

v @ vhtd+4/4/Qrev,>
vljpd @ 4>
{3 @ plvv+3/3,>
{ @ UQGbdupd+3195�3168/5/3/vljpd/{3/Qrev,>

~K/J/Kwlogh/Jwlogh� @ Gdxehfklhv+9,>

bzfhqwhu @ 5>
z @ zw+{/K/J/3,>

O4 @ 8�9�:�;�<�43> 2- orzhu iuhtxhqflhv -2
O5 @ 4�5�6�7> 2- kljkhu iuhtxhqflhv -2

eqg4 @ H{wudfw+z/O4,>
eqg5 @ H{wudfw+Z/O5,>
|4 @ lzw+eqg4/Kwlogh/Jwlogh/3,>
|5 @ lzw+eqg5/Kwlogh/Jwlogh/3,>
|6 @ |4 . |5>
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ehjzlqg>
zlqgrz+6/4/3,>
vhwzlqg+4,>

judskvhw>
bsgdwh @ ****> bsqxp @ 5> bsqxpkw @ 3158> bswlwokw @ 3163> bsd{kw @ 3158>
wlwoh+**Zdyhohw frhiilflhqwv +iluvw vxeedqg frglqj surfhgxuh,**,>
bzfroru @ vhtd+4/4/<,> bzolqh @ 3>
fdoo zsorw+z/3/eqg4,>
{wlfv+3/Qrev25/65/3,>
gudz>

vhwzlqg+5,>
judskvhw>
bsgdwh @ ****> bsqxp @ 5> bsqxpkw @ 3158> bswlwokw @ 3163> bsd{kw @ 3158>
{wlfv+3/833/433/3,>
wlwoh+**ruljlqdo vljqdo2uhfrqvwuxfwhg vljqdo +|4,**,>
{|+v/{�|4,>

vhwzlqg+6,>
wlwoh+**uhfrqvwuxfwhg vhulhv +|4 . |5,**,>
{|+v/|6,>

judsksuw+**0f@4 0fi@wvp8g1hsv**,>
hqgzlqg>

6151918 Vfdorjudp

2-
-- DULQR dqg YLGDNRYLF ^4<<8`/ Rq zdyhohw vfdorjudpv dqg wkhlu dssolfdwlrqv
-- lq hfrqrplf wlph vhulhv/ GS <8054/ LVGV/ Gxnh Xqlyhuvlw|
--
-- DULQR ^4<<8`/ Wlph vhulhv iruhfdvwv yld zdyhohwv= dq dssolfdwlrq
-- wr fdu vdohv lq wkh vsdqlvk pdunhw/ GS <7063/ LVGV/ Gxnh Xqlyhuvlw|
--
-2

qhz>
oleudu| wvp/rswpxp/sjudsk>

F4 @ lqwtxdg4+)jixqf/+;-sl,�3,2+;-sl,>
F5 @ lqwtxdg4+)kixqf/+;-sl,�3,2+;-sl,>

w @ vhtd+4/4/5a45,>
|w @ jixqf+;-sl-w273<9, 0 F4>
}w @ kixqf+;-sl-w273<9, 0 F5>
{w @ |w.}w>

~K/J/Kwlogh/Jwlogh� @ Gdxehfklhv+45,>
z @ zw+{w/K/J/3,>

rxwsxw iloh @ wvp8h1rxw uhvhw>

H @ vfdorjudp+z,>

rxwsxw rii>

eqg @ vsolw+z/:,>

{4 @ lzw+eqg^1/4`/Kwlogh/Jwlogh/3,>
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{5 @ lzw+eqg^1/5`/Kwlogh/Jwlogh/3,>

judskvhw>
ehjzlqg>
zlqgrz+5/5/3,>
bsqxp @ 5> bsgdwh @ ****> bswlwokw @ 3158> bsqxpkw @ 3153>

vhwzlqg+4,>
wlwoh+**gdwd**,>
{|+w/{w,>

qh{wzlqg>
bsqxpkw @ 3149>
ode @ **`f`3^^5`^ `U+3,^ `H+4,^ `H+5,^ `H+6,^ `H+7,^ `H+8,^ `H+9,^ **_

**`H+:,^ `H+;,^ `H+<,^ `H+43,^ `H+44,^**>
{wlfv+3/46/4/3,>
dvfodeho+ode/3,>
wlwoh+**vfdorjudp**,>
edu+3/H,>

qh{wzlqg>
judskvhw> bswlwokw @ 3158> bsqxpkw @ 3153> bsqxp @ 5>
wlwoh+**wuhqg**,>
{|+w/{5,>

qh{wzlqg>
wlwoh+**f|foh**,>
{|+w/{4,>

hqgzlqg>

surf +4, @ jixqf+{,>
orfdo |>
| @ 5-vlq+{,>
uhws+|,>

hqgs>

surf +4, @ kixqf+{,>
orfdo |>
| @ dev+dufvlq+vlq+49-{2sl,,,>
uhws+|,>

hqgs>

0000000000000000000000000000000
Vfdorjudp

0000000000000000000000000000000
f+3,a5 445134<88
H+3, 3135474
H+4, 31388:;
H+5, 7<9;197;53
H+6, 653;196744
H+7, 4<19<954
H+8, 881;9696
H+9, :7;14;456
H+:, 5<1:6<98
H+;, 91547<5
H+<, 31<4453
H+43, 3149355
H+44, 313<:<5

6151919 D �qdqfldo h{dpsoh

L Qrw |hw grqh1



Fkdswhu 7

Ghyhorslqj surihvvlrqdo dssolfdwlrqv
xvlqj Jdxvv surjudpv

714 Wkh Jdxvv Hqjlqh

Wkh Jdxvv Hqjlqh lv d g|qdplf oleudu| wkdw fdq eh olqnhg lq zlwk dq| surjudp zulwwhq lq F/ F../ Ylvxdo Edvlf/
Ghoskl/ Mdyd ru pdq| rwkhu ghyhorsphqw hqylurqphqwv/ wkdw doorzv |rxu dssolfdwlrq wr frpsloh dqg h{hfxwh Jdxvv
surjudpv dqg sdvv gdwd ehwzhhq lw dqg wkh Jdxvv zrunvsdfh1

71414 Zkdw lv wkh Jdxvv HqjlqhB

Jdxvv Hqjlqh lv d GOO �oh=

wdujhwbsdwk jdxvv1goo ) jvhqj1goo

wdujhwbsdwkqole jdxvv1ofj
wdujhwbsdwkqvuf vrxufh frgh �ohv ri wkh Jdxvv oleudu|

Uhpdun 6 Wkhuh duh qr h{hfxwdeoh surjudpv lq Jdxvv Hqjlqh dqg zh gr qrw qhhg Jdxvv wr xvh Jdxvv Hqjlqh1

Jdxvv Hqjlqh frqvlvwv ri 67 ixqfwlrqv +Lqlwldol}dwlrq dqg Vkxwgrzq/ Frpslodwlrq dqg H{hfxwlrq/ Gdwd Kdqgolqj/
Qrupdo L2R/ Fulwlfdo dqg Huuru L2R,1 Wkh pdlq Jdxvv Hqjlqh DSL ixqfwlrqv duh=

� JDXVVbRbLqlwldol}h= Lqlwldol}hv wkh hqjlqh1

� JDXVVbRbVkxwgrzq= Vkxwv wkh hqjlqh grzq1

� JDXVVbRbFrpslohIloh= Frpslohv d �oh1

� JDXVVbRbFrpslohVwulqj= Frpslohv d vwulqj ex�hu1

� JDXVVbRbH{hfxwh= H{hfxwhv wkh odvw frpslohg surjudp1

� JDXVVbRbJhw5GPdwul{= Jhwv pdwulfhv iurp wkh JDXVV v|pero wdeoh1

� JDXVVbRbVhw5GPdwul{= Vhwv pdwulfhv lq wkh Jdxvv v|pero wdeoh1

71415 Xqghuvwdqglqj wkh Jdxvv Hqjlqh

L Jdxvv Hqjlqh lv d GOO �oh1

qhz>
goleudu| f=_hqjlqh_jvhqj1goo>

vwu @ **rxwsxw iloh @ jh41rxw uhvhw>**_
**uqgvhhg 456> { @ uqgx+533/533,>**_
**w3 @ kvhf> | @ lqy+{,> w4 @ kvhf>**_
**sulqw 2ioxvk +w40w3,> rxwsxw rii>**>

goofdoo JDXVVbRbLqlwldol}h>

468
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goofdoo 2u JDXVVbRbFrpslohVwulqj+vwu,>
goofdoo 2u JDXVVbRbH{hfxwh>
goofdoo JDXVVbRbVkxwgrzq>

rxwsxw iloh @ jh41rxw rq>

sulqw **@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@**>

uqgvhhg 456>
} @ uqgx+533/533,>
w3 @ kvhf>
| @ lqy+},>
w4 @ kvhf>
sulqw 2ioxvk +w40w3,>

rxwsxw rii>

5;1333333
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

5:1333333

L Jdxvv Hqjlqh h{hfxwhv Jdxvv surjudpv/ exw Jdxvv Hqjlqh dqg Jdxvv duh wzr gl�huhqwv surg0
xfwv1 Lq wkh h{dpsoh ehorz/ JH kdv lwv surshu v|pero wdeohv1

qhz>
goleudu| f=_hqjlqh_jvhqj1goo>

rxwsxw iloh @ jh51rxw uhvhw>

goofdoo 2u JDXVVbRbLqlwldol}h>

vwu @ **| @ uqgx+6/6,> { @ |^4/4`>**>

goofdoo 2u JDXVVbRbFrpslohVwulqj+vwu,>
goofdoo 2u JDXVVbRbH{hfxwh>

vkrz>
sulqw **@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@**>

{ @ uqgq+6/6,>

vkrz>
sulqw **@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@**>

rxwsxw rii>

vwu @ **rxwsxw iloh @ jh51rxw rq>**_
**{ @ {a5>**_
**vkrz> rxwsxw rii>**>

goofdoo 2u JDXVVbRbFrpslohVwulqj+vwu,>
goofdoo 2u JDXVVbRbH{hfxwh>
goofdoo JDXVVbRbVkxwgrzq>

VWU
65 e|whv dw ^34653353` 59 fkdu VWULQJ

[
3 e|whv dw ^33333333` xqlqlwldol}hg PDWUL[

98869 e|whv surjudp vsdfh/ 4( xvhg
95;7<33; e|whv zrunvsdfh/ 95;7;<:9 e|whv iuhh
5 joredo v|perov/ 4833 pd{lpxp/ 5 vkrzq
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

VWU
65 e|whv dw ^34653353` 59 fkdu VWULQJ

[
:5 e|whv dw ^34653373` 6/6 PDWUL[

98869 e|whv surjudp vsdfh/ 4( xvhg
95;7<33; e|whv zrunvsdfh/ 95;7;<37 e|whv iuhh
5 joredo v|perov/ 4833 pd{lpxp/ 5 vkrzq
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

; e|whv dw ^39g3339;` { 4/4 PDWUL[
:5 e|whv dw ^39g33353` | 6/6 PDWUL[

589333 e|whv surjudp vsdfh/ 3136<( xvhg
43:4;469 e|whv zrunvsdfh/ 43:4;389 e|whv iuhh
5 joredo v|perov/ 5333 pd{lpxp/ 5 vkrzq
3 dfwlyh orfdov/ 5333 pd{lpxp
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L Jdxvv Hqjlqh frxog uxq Jdxvv �ohv1

qhz>
goleudu| f=_hqjlqh_jvhqj1goo>

goofdoo 2u JDXVVbRbLqlwldol}h>

suj @ **g=__jdxvv__frqi6__ydu41suj**>

goofdoo 2u JDXVVbRbFrpslohIloh+suj,>
goofdoo 2u JDXVVbRbH{hfxwh>
goofdoo JDXVVbRbVkxwgrzq>

L Jdxvv Hqjlqh lv dq rshq v|vwhp dqg doorzv frppxqlfdwlrq zlwk wkh dssolfdwlrq1

&lqfoxgh ?vwglr1kA
&lqfoxgh ?vwgole1kA

&lqfoxgh **jvhqj1k**

&ghilqh IDOVH 3
&ghilqh WUXH +$IDOVH,

&ghilqh [U 7
&ghilqh [F 7

grxeoh {^[U-[F` @
~

315;446344394546</ 316667679769;<876/ 3186968863<7544<:/ 3138:7;55<33;49;3/
31<77<994;3<7;874/ 3139;744675667335/ 319589997::<835<3/ 31:635:;4:<37<7<5/
3185538365;64<;<5/ 3138;;47974886<3</ 319::6337<5867747/ 31;6;736;4;4<:87;/
3168488657:3::6<4/ 3173798<799685647/ 313675<;38:<33:75/ 31543;<8537<498<9/

�>

&ghilqh \U 7
&ghilqh \F 7

grxeoh |^\U-\F` @
~

318::364::37;;57:/ 31376;6<<559737:6/ 31;;66344388;63;:/ 3133;;6;9933;6:44/
31739:76;45474<73/ 317:<<:686884<3<6/ 314;85::;<48:;486/ 31<4;87:3<:8<6879/
31;769;<;9<;89795/ 314499<3;3338<8;:/ 31<<336:489834:;8/ 31;66<<74396;<8;5/
315:93393<53;78:5/ 315:97<83778;864:/ 3148348967;57854;/ 31564963;77<<86:</

�>

grxeoh -}>

lqw pdlq+lqw dujf/fkdu -dujy^`,
~
Pdw5G }Ghvf>
lqw l/m/}U/}F>

JDXVVbRbLqlwldol}h+,>
JDXVVbRbVhw5GPdwul{+ **{**/ [U/ [F/ 3/ { ,>
JDXVVbRbVhw5GPdwul{+ **|**/ \U/ \F/ 3/ | ,>
JDXVVbRbFrpslohVwulqj+**irupdw 2ugv 53/48> sulqw |2{> } @ |2{>**,>
JDXVVbRbH{hfxwh+,>
JDXVVbRbJhw5GPdwul{+ )}Ghvf/ **}** ,>

} @ }Ghvf1dgguhvv>
}U @ }Ghvf1urzv>
}F @ }Ghvf1frov>

iru + l @ 3> l ? }U> l.. ,
~
sulqwi+**_q**,>
iru + m @ 3> m ? }F> m.. , sulqwi+**(53148oi **/ -+} . l-}F . m, ,>
�
sulqwi+**_q**,>

JDXVVbRbVkxwgrzq+,>

uhwxuq 3>
�

71416 Vrph h{dpsohv zlwk H{fho

L Qrw |hw grqh1
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71417 Vrph h{dpsohv zlwk Ylvxdo Edvlf

715 Phufxu|bJH

Phufxu|bJH frqvlvwv ri d vhw ri ixqfwlrqv wkdw hqdeoh surjudpphuv wr lqwhudfw zlwk wkh Jdxvv Hqjlqh/ dv sduw ri
dq dssolfdwlrq1 Wkhvh wrrov frqvlvw ri d oleudu| +GOO, ri fruh DSLv wkdw duh fdoohg iurp dq h{whuqdo dssolfdwlrq1
Vxssruw �ohv iru wklv oleudu| duh surylghg iru H{fho/ Ylvxdo Edvlf/ Ylvxdo M../ dqg F..> krzhyhu wkhvh oleudulhv
fdq eh sruwhg wr dq| surjudp wkdw fdq dffhvv wkh Zlqgrzv DSLv 0 iru h{dpsoh/ Ghoskl/ Srzhuexloghu/ Wrroerrn/
hwf1 Wkhvh urxwlqhv shuplw vhqglqj vwulqjv/ ydoxhv dqg gdwd ehwzhhq wkh h{whuqdo dssolfdwlrq dqg wkh Jdxvv Hqjlqh/
dv zhoo dv urxwlqhv iru pdqdjlqj wkh Jdxvv Hqjlqh dqg vwdwxv fkhfnlqj1 Ghprqvwudwlrq surmhfwv iru H{fho/ YE/ YM
dqg F dssolfdwlrqv duh lqfoxghg dqg vkrz krz wkhvh fdoov duh lpsohphqwhg1

71514 Zkdw lv Phufxu|bJHB

Wkh Phufxu|bJH DSL ixqfwlrqv duh=

� jhforvh+,= Forvhv wkh Jdxvv Hqjlqh1

� jhh{hf+E|Ydo vwuq Dv Vwulqj,= Frpslohv dqg h{hfxwhv d vwulqj ex�hu ru d �oh +ru fhoov ri wkh vsuhdgvkhhw,1

� jhpdwjhw+E|Ydo vwuqj Dv Vwulqj/ E|Uhi wdujhw+, Dv Grxeoh,= Jhwv pdwulfhv iurp wkh Jdxvv v|pero
wdeoh1

� jhpdwsxw+E|Ydo vwuqj Dv Vwulqj/ pdwu+, Dv Grxeoh,= Vhwv pdwulfhv lq wkh Jdxvv v|pero wdeoh1

� jhpdwvl}h+E|Ydo vwuqj Dv Vwulqj/ ou/ of,= Vl}h ri d pdwul{ +Jdxvv v|pero,1

� jhrshq+,= Rshqv wkh Jdxvv Hqjlqh1

� jhrshqfkhfn+,= Fkhfnv li wkh Jdxvv Hqjlqh lv rshqhg1

� jhrxwsxw+prgh Dv Vwulqj,= Glvsod|v wkh rxwsxw zlwk QrwhSdg1
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� jhvwujhw+E|Ydo vwuqj Dv Vwulqj/ wdujhw Dv Vwulqj,= Jhwv vwulqjv iurp wkh Jdxvv v|pero wdeoh1

� jhvwusxw+E|Ydo vwu Dv Vwulqj/ E|Ydo vrxufh Dv Vwulqj,= Vhwv pdwulfhv lq wkh Jdxvv v|pero wdeoh1

� jhvwuvl}h+E|Ydo vwuqj Dv Vwulqj/ vohq Dv Orqj,= Ohqjwk ri d vwulqj +Jdxvv v|pero,1

� jhydojhw+E|Ydo vwuqj Dv Vwulqj/ ydoxh,= Jhwv vfdoduv iurp wkh Jdxvv v|pero wdeoh1

� jhydosxw+E|Ydo vwuqj Dv Vwulqj/ ydoxh,= Vhwv vfdoduv lq wkh Jdxvv v|pero wdeoh1

71515 Vrph Phufxu|bJH h{dpsohv

7151514 H{fho h{dpsoh

*-------------------------------------------------------

*Eodfn)Vfkrohv prgho

Vxe evbixwxuh+,

Vkhhwv+**E)V**,1Vhohfw
jhpdwsxw **n**/ **e8**
jhpdwsxw **i**/ **e9**
jhpdwsxw **vljpd**/ **e:**
jhpdwsxw **wdx**/ **e;**
jhpdwsxw **u**/ **e<**

*fdoo
jhh{hf **g<=g48**
jhh{hf **f @ evfdoobixwxuh+n/i/vljpd/wdx/u,>**
jhpdwjhw **f**/ **h8**

*sxw
jhh{hf **g4:=g56**
jhh{hf **s @ evsxwbixwxuh+n/i/vljpd/wdx/u,>**
jhpdwjhw **s**/ **i8**

Hqg Vxe
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YE h{dpsoh

7151515 YF.. h{dpsoh

22 fsuj41fss = Ghilqhv wkh hqwu| srlqw iru wkh dssolfdwlrq1
22
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&lqfoxgh **vwgdi{1k**

lqw DSLHQWU\ ZlqPdlq+KLQVWDQFH kLqvwdqfh/
KLQVWDQFH kSuhyLqvwdqfh/
OSVWU osFpgOlqh/
lqw qFpgVkrz,

~
22 WRGR= Sodfh frgh khuh1

Pdw5G }}Ghvf>
fkdu exiihu^589`>
lqw ll/ mm>
lqw vohq^4`>
grxeoh }}^4`>
grxeoh -}>
lqw sydo @ 3>
fkdu -vqdph @ **JDXVVKRPH**>
orqj qvl}h@589 >
fkdu vexii^589`>
lqw ohq @ 589>

li+JhwHqylurqphqwYduldeoh+vqdph/ vexii/qvl}h,@@ 3,
~
PhvvdjhEr{+3/**Wkh JDXVVKRPH hqylurqphqw yduldeoh zdv qrw irxqg**/**Phufxu|bJH**/3,>
uhwxuq 4>
�
hovh
PhvvdjhEr{+3/vexii/**Fkhfn wkh JdxvvKrph Hqylurqphqw Yduldeoh**/3,>

li +vwuohq+osFpgOlqh, $@ 3,
~
PhvvdjhEr{+3/osFpgOlqh/**H{hfxwh Iloh**/3,>

jhh{hf+osFpgOlqh,>
jhrxwsxw+**vkrz**,>
uhwxuq 3>

�

sydo @ jhrshq+,>
li +sydo @@ 4,
~
PhvvdjhEr{+3/**Idlohg wr rshq**/**fsuj**/3,> uhwxuq 4>
�

22 Fuhdwh d jdxvv h{hf
jhh{hf+** ww @ _** Wklv lv d vwulqj __q _** > ww> **,>
jhh{hf +**{ @ 47> {>**,>
jhrxwsxw+**vkrz**,>
jhrxwsxw+**uhvhw**,>

22 Fuhdwh d jdxvv vwulqj
vwufs|+exiihu/**Wkh ir{ zhqw rxw rq d fkloo| qljkw**,>
jhvwusxw+**vwu**/ exiihu,>
jhh{hf +**vwu> **,>
jhrxwsxw+**vkrz**,>
jhrxwsxw+**uhvhw**,>

22 Fuhdwh d Jdxvv pdwul{
grxeoh t^7-6` @ ~ 315;446344394546</ 316667679769;<876/ 3186968863<7544<:/

31<77<994;3<7;874/ 3139;744675667335/ 319589997::<835<3/
3185538365;64<;<5/ 3138;;47974886<3</ 319::6337<5867747/
3168488657:3::6<4/ 3173798<799685647/ 313675<;38:<33:75/

�>
}}Ghvf1urzv @ 7>
}}Ghvf1frov @ 6>
}}Ghvf1dgguhvv @ t>
jhpdwsxw+**tpdw**/ )}}Ghvf,>
jhh{hf +** tpdw>**,>
jhrxwsxw+**vkrz**,>
jhrxwsxw+**uhvhw**,>

22 Fuhdwh d Jdxvv vfdodu
}}^3` @ 415>
jhydosxw+**}}**/}},>
jhh{hf +** }}>**,>
jhrxwsxw+**vkrz**,>
jhrxwsxw+**uhvhw**,>

22 H{hfxwh Jdxvv frgh
jhh{hf+**{ @ 47> || @ {a5 �{a6>** ,>

22 Uhwulhyh Jdxvv pdwul{
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jhpdwjhw+**||**/ )}}Ghvf,>
} @ }}Ghvf1dgguhvv>
ll @ }}Ghvf1urzv>
mm @ }}Ghvf1frov>
vsulqwi+exiihu/**Pdwul{ vl}h= (g (g**/ ll/mm,>
PhvvdjhEr{+3/ exiihu/ **jhpdwjhw**/ 3,>
vsulqwi+exiihu/**Pdwul{ ydoxh= (i (i **/ -}/ -+}.4, ,>
PhvvdjhEr{+3/ exiihu/ **jhpdwjhw**/ 3,>

22 Uhwulhyh Jdxvv vfdodu
jhh{hf+** } @ 0471:>**,>
jhydojhw+**}**/ }},>
vsulqwi+exiihu/**Vfdodu ydoxh= (i **/ }}^3` ,>
PhvvdjhEr{+3/ exiihu/ **jhydojhw**/ 3,>

22 Uhwulhyh Jdxvv vwulqj
jhvwusxw+**kz**/**Khoor Zruog**,>
jhvwuvl}h+**kz**/vohq,>
jhvwujhw+**kz**/ exiihu,>
vsulqwi+vexii/**_qVwulqj ohqjwk= (l **/ vohq^3` ,>
vwufdw+exiihu/vexii,>
PhvvdjhEr{+3/ exiihu/ **jhvwuvl}h ) jhvwujhw**/ 3,>
jhrxwsxw+**uhvhw**,>

22 folserdug vxssruw

jhh{hf+**{ @ uqgq+6/5,> {**,>
jhfrs|+**{**,>
jhvwusxw+**ww**/ **{ lv frslhg wr wkh folserdug **,>
jhh{hf+** ww>**,>
jhh{hf+** qhz **,>
jhsdvwh+**}**,>
jhvwusxw+**ww**/ ** } lv sdvwhg iurp wkh folserdug **,>
jhh{hf+**ww> }>**,>
jhrxwsxw+**vkrz**,>
jhrxwsxw+**uhvhw**,>

uhwxuq 3>
�

7151516 YM.. h{dpsoh

L Qhhgv YP Mdyd frpsrqhqw1
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71516 Wkuhh h{sodlqhg h{dpsohv

7151614 Pdunrzlw} sruwirolr dqg H{fho

L Wkh YED frgh lv=

Vxe frpsxwh+,
Glp JdxvvSurjudp Dv Vwulqj
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Vkhhwv+**vkhhw4**,1Vhohfw

*jhrshq

jhpdwsxw **skl**/ **j43**
jhpdwsxw **px**/ **f45=k45**
jhpdwsxw **Pfry**/ **f47=k4<**
JdxvvSurjudp @ **Q @ urzv+Pfry,> vy @ rqhv+Q/4,2Q> T @ 5-Pfry> ** . b

**U @ skl - px *> D @ rqhv+4/Q,> E @ 4> ** . b
**F @ h|h+Q,> G @ }hurv+Q/4,> ** . b
**~wkhwd/x4/x5/x6/x7/uhwfrgh� @ Tsurj+vy/T/U/D/E/F/G/3,> ** . b
**wkhwd @ wkhwd* 1- grwiqh+wkhwd*/3,>**

jhh{hf JdxvvSurjudp
jhpdwjhw **wkhwd**/ **f;**

*jhforvh
Hqg Vxe
000000000000000000000000000000000000000000000
Vxe Fohdu+,

Vkhhwv+**vkhhw4**,1Vhohfw
Udqjh+**j43**,1Ydoxh @ ****
Udqjh+**f;=k;**,1Ydoxh @ ****

Hqg Vxe

7151615 Olqhdu dojheud dqg Ylvxdo Edvlf
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L Wkh YE frgh ri wkh �uvw zlqgrz lv=

Sulydwh Vxe fpgFohdubFolfn+,
jugPdwul{1Fohdu
fpgH{hfxwh1Hqdeohg @ Idovh

Hqg Vxe
000000000000000000000000000000000000000000000
Sulydwh Vxe fpgGlvsod|bFolfn+,

iupYE41Klgh
iupYE51fpgGlvsod|
iupYE51Vkrz

Hqg Vxe
000000000000000000000000000000000000000000000
Sulydwh Vxe fpgH{hfxwhbFolfn+,

Glp LqsxwPdwul{+, Dv Grxeoh
Glp Q Dv Lqwhjhu
Glp l/ m Dv Lqwhjhu
Glp LqsxwPdwul{Qdph Dv Vwulqj
Glp JdxvvSurjudp Dv Vwulqj

Q @ Ydo+w{wGlphqvlrq1Wh{w,
UhGlp LqsxwPdwul{+4 Wr Q/ 4 Wr Q,

Iru l @ 4 Wr Q Vwhs 4
jugPdwul{1Urz @ l 0 4
Iru m @ 4 Wr Q Vwhs 4

jugPdwul{1Fro @ m 0 4
LqsxwPdwul{+l/ m, @ Ydo+jugPdwul{1Wh{w,

Qh{w m
Qh{w l

LqsxwPdwul{Qdph @ **{**
jhpdwsxw LqsxwPdwul{Qdph/ LqsxwPdwul{+,

Vhohfw Fdvh ferOlqhduDojheud1OlvwLqgh{
Fdvh 3

JdxvvSurjudp @ **f=_hqjlqh_suj_edodqfh1suj**
jhh{hf JdxvvSurjudp

Fdvh 4
JdxvvSurjudp @ **f=_hqjlqh_suj_frqg1suj**
jhh{hf JdxvvSurjudp

Fdvh 5
JdxvvSurjudp @ **f=_hqjlqh_suj_furxw1suj**
jhh{hf JdxvvSurjudp

Fdvh 6
JdxvvSurjudp @ **f=_hqjlqh_suj_khvv1suj**
jhh{hf JdxvvSurjudp

Fdvh 7
JdxvvSurjudp @ **f=_hqjlqh_suj_ox1suj**
jhh{hf JdxvvSurjudp

Fdvh 8
JdxvvSurjudp @ **f=_hqjlqh_suj_qxoo1suj**
jhh{hf JdxvvSurjudp

Fdvh 9
JdxvvSurjudp @ **f=_hqjlqh_suj_slqy1suj**
jhh{hf JdxvvSurjudp

Fdvh :
JdxvvSurjudp @ **f=_hqjlqh_suj_ttu1suj**
jhh{hf JdxvvSurjudp

Fdvh ;
JdxvvSurjudp @ **f=_hqjlqh_suj_udqn1suj**
jhh{hf JdxvvSurjudp

Fdvh <
JdxvvSurjudp @ **f=_hqjlqh_suj_vfkxu1suj**
jhh{hf JdxvvSurjudp

Fdvh 43
JdxvvSurjudp @ **f=_hqjlqh_suj_vyg1suj**
jhh{hf JdxvvSurjudp

Hqg Vhohfw

fpgGlvsod|1Hqdeohg @ Wuxh

Hqg Vxe
000000000000000000000000000000000000000000000
Sulydwh Vxe fpgH{lwbFolfn+,

jhforvh
Hqg

Hqg Vxe
000000000000000000000000000000000000000000000
Sulydwh Vxe fpgGdwdbFolfn+,

Glp Q Dv Lqwhjhu
Glp l/ m Dv Lqwhjhu
Glp Surpsw Dv Vwulqj
Glp Plm Dv Vwulqj
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Q @ Ydo+w{wGlphqvlrq1Wh{w,

Iru l @ 4 Wr Q Vwhs 4
jugPdwul{1Urz @ l 0 4
Iru m @ 4 Wr Q Vwhs 4

Surpsw @ **Urz &** . vwu+l, . ** 0 Fro &** . vwu+m,
Plm @ LqsxwEr{+Surpsw/ **Hqwhu Gdwd**/ ****/ 833/ 8333,
jugPdwul{1Fro @ m 0 4
jugPdwul{1Wh{w @ Plm

Qh{w m
Qh{w l

fpgH{hfxwh1Hqdeohg @ Wuxh

Hqg Vxe
000000000000000000000000000000000000000000000
Sulydwh Vxe IrupbOrdg+,

ferOlqhduDojheud1DggLwhp **EDODQFH 0 Edodqfhv d pdwul{**
ferOlqhduDojheud1DggLwhp **FRQG 0 Frpsxwhv frqglwlrq qxpehu**
ferOlqhduDojheud1DggLwhp **FURXW 0 Frpsxwhv Furxw Ghfrpsrvlwlrq**
ferOlqhduDojheud1DggLwhp **KHVV 0 Frpsxwhv xsshu Khvvhqehuj irup**
ferOlqhduDojheud1DggLwhp **OX 0 Frpsxwhv OX Ghfrpsrvlwlrq zlwk urz slyrwlqj**
ferOlqhduDojheud1DggLwhp **QXOO 0 Frpsxwhv ruwkrqrupdo edvlv iru uljkw qxoo vsdfh**
ferOlqhduDojheud1DggLwhp **SLQY 0 Frpsxwhv Prruh0Shqurvh svhxgr0lqyhuvh**
ferOlqhduDojheud1DggLwhp **TTU 0 Frpsxwhv TU ghfrpsrvlwlrq**
ferOlqhduDojheud1DggLwhp **UDQN 0 Frpsxwhv udqn ri d pdwul{**
ferOlqhduDojheud1DggLwhp **VFKXU 0 Frpsxwhv Vfkxu ghfrpsrvlwlrq**
ferOlqhduDojheud1DggLwhp **VYG 0 Frpsxwhv wkh vlqjxodu ydoxhv**
ferOlqhduDojheud1OlvwLqgh{ @ 3

fpgGlvsod|1Hqdeohg @ Idovh
fpgH{hfxwh1Hqdeohg @ Idovh
jhrshq

Hqg Vxe
000000000000000000000000000000000000000000000
Sulydwh Vxe w{wGlphqvlrqbFkdqjh+,

jugPdwul{1Fohdu
fpgH{hfxwh1Hqdeohg @ Idovh
jugPdwul{1frov @ Ydo+w{wGlphqvlrq1Wh{w,
jugPdwul{1urzv @ Ydo+w{wGlphqvlrq1Wh{w,

Hqg Vxe

L Wkh YE frgh ri wkh vhfrqg zlqgrz lv=

Sulydwh Vxe fpgH{lwbFolfn+,
iupYE51Klgh
iupYE41Vkrz

Hqg Vxe
000000000000000000000000000000000000000000000
Sxeolf Vxe fpgGlvsod|+,

Glp RxwsxwPdwul{+, Dv Grxeoh
Glp RxwsxwVwulqj Dv Vwulqj
Glp RxwsxwPdwul{Qdph Dv Vwulqj
Glp RxwsxwVwulqjQdph Dv Vwulqj
Glp w{w Dv Vwulqj

Glp qu/ qf Dv Lqwhjhu
Glp l/ m Dv Lqwhjhu

w{wGlvsod|1Wh{w @ ****

Vhohfw Fdvh iupYE41ferOlqhduDojheud1OlvwLqgh{

Fdvh 3
w{w @ **Phwkrg= **
RxwsxwVwulqjQdph @ **phwkrg**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoPhwkrg1Fdswlrq @ w{w

w{w @ **V|qwd{= **
RxwsxwVwulqjQdph @ **v|qwd{**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoV|qwd{1Fdswlrq @ w{w

w{w @ **e @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **e**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
Iru l @ 4 Wr qu Vwhs 4

Iru m @ 4 Wr qf Vwhs 4
w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **
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Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l
w{w @ w{w ) Fku+46, ) Fku+43,
w{w @ w{w ) **} @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **}**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
Iru l @ 4 Wr qu Vwhs 4

Iru m @ 4 Wr qf Vwhs 4
w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **

Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l

Fdvh 4
w{w @ **Phwkrg= **
RxwsxwVwulqjQdph @ **phwkrg**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoPhwkrg1Fdswlrq @ w{w

w{w @ **V|qwd{= **
RxwsxwVwulqjQdph @ **v|qwd{**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoV|qwd{1Fdswlrq @ w{w

w{w @ **f @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **f**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
Iru l @ 4 Wr qu Vwhs 4

Iru m @ 4 Wr qf Vwhs 4
w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **

Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l

Fdvh 5
w{w @ **Phwkrg= **
RxwsxwVwulqjQdph @ **phwkrg**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoPhwkrg1Fdswlrq @ w{w

w{w @ **V|qwd{= **
RxwsxwVwulqjQdph @ **v|qwd{**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoV|qwd{1Fdswlrq @ w{w

w{w @ **O @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **o**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
Iru l @ 4 Wr qu Vwhs 4

Iru m @ 4 Wr qf Vwhs 4
w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **

Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l
w{w @ w{w ) Fku+46, ) Fku+43,
w{w @ w{w ) **X @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **x**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
Iru l @ 4 Wr qu Vwhs 4

Iru m @ 4 Wr qf Vwhs 4
w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **

Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l

Fdvh 6
w{w @ **Phwkrg= **
RxwsxwVwulqjQdph @ **phwkrg**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoPhwkrg1Fdswlrq @ w{w
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w{w @ **V|qwd{= **
RxwsxwVwulqjQdph @ **v|qwd{**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoV|qwd{1Fdswlrq @ w{w

w{w @ **k @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **k**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
Iru l @ 4 Wr qu Vwhs 4

Iru m @ 4 Wr qf Vwhs 4
w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **

Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l
w{w @ w{w ) Fku+46, ) Fku+43,
w{w @ w{w ) **} @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **}**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
Iru l @ 4 Wr qu Vwhs 4

Iru m @ 4 Wr qf Vwhs 4
w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **

Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l

Fdvh 7
w{w @ **Phwkrg= **
RxwsxwVwulqjQdph @ **phwkrg**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoPhwkrg1Fdswlrq @ w{w

w{w @ **V|qwd{= **
RxwsxwVwulqjQdph @ **v|qwd{**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoV|qwd{1Fdswlrq @ w{w

w{w @ **o @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **o**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
Iru l @ 4 Wr qu Vwhs 4

Iru m @ 4 Wr qf Vwhs 4
w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **

Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l
w{w @ w{w ) Fku+46, ) Fku+43,
w{w @ w{w ) **x @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **x**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
Iru l @ 4 Wr qu Vwhs 4

Iru m @ 4 Wr qf Vwhs 4
w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **

Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l

Fdvh 8
w{w @ **Phwkrg= **
RxwsxwVwulqjQdph @ **phwkrg**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoPhwkrg1Fdswlrq @ w{w

w{w @ **V|qwd{= **
RxwsxwVwulqjQdph @ **v|qwd{**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoV|qwd{1Fdswlrq @ w{w

w{w @ **e @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **e**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
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Iru l @ 4 Wr qu Vwhs 4
Iru m @ 4 Wr qf Vwhs 4

w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **
Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l

Fdvh 9
w{w @ **Phwkrg= **
RxwsxwVwulqjQdph @ **phwkrg**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoPhwkrg1Fdswlrq @ w{w

w{w @ **V|qwd{= **
RxwsxwVwulqjQdph @ **v|qwd{**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoV|qwd{1Fdswlrq @ w{w

w{w @ **| @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **|**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
Iru l @ 4 Wr qu Vwhs 4

Iru m @ 4 Wr qf Vwhs 4
w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **

Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l

Fdvh :
w{w @ **Phwkrg= **
RxwsxwVwulqjQdph @ **phwkrg**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoPhwkrg1Fdswlrq @ w{w

w{w @ **V|qwd{= **
RxwsxwVwulqjQdph @ **v|qwd{**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoV|qwd{1Fdswlrq @ w{w

w{w @ **t4 @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **t4**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
Iru l @ 4 Wr qu Vwhs 4

Iru m @ 4 Wr qf Vwhs 4
w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **

Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l
w{w @ w{w ) Fku+46, ) Fku+43,
w{w @ w{w ) **u @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **u**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
Iru l @ 4 Wr qu Vwhs 4

Iru m @ 4 Wr qf Vwhs 4
w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **

Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l

Fdvh ;
w{w @ **Phwkrg= **
RxwsxwVwulqjQdph @ **phwkrg**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoPhwkrg1Fdswlrq @ w{w

w{w @ **V|qwd{= **
RxwsxwVwulqjQdph @ **v|qwd{**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoV|qwd{1Fdswlrq @ w{w

w{w @ **n @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **n**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
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qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
Iru l @ 4 Wr qu Vwhs 4

Iru m @ 4 Wr qf Vwhs 4
w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **

Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l

Fdvh <
w{w @ **Phwkrg= **
RxwsxwVwulqjQdph @ **phwkrg**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoPhwkrg1Fdswlrq @ w{w

w{w @ **V|qwd{= **
RxwsxwVwulqjQdph @ **v|qwd{**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoV|qwd{1Fdswlrq @ w{w

w{w @ **v @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **v**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
Iru l @ 4 Wr qu Vwhs 4

Iru m @ 4 Wr qf Vwhs 4
w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **

Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l
w{w @ w{w ) Fku+46, ) Fku+43,
w{w @ w{w ) **} @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **}**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
Iru l @ 4 Wr qu Vwhs 4

Iru m @ 4 Wr qf Vwhs 4
w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **

Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l

Fdvh 43
w{w @ **Phwkrg= **
RxwsxwVwulqjQdph @ **phwkrg**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoPhwkrg1Fdswlrq @ w{w

w{w @ **V|qwd{= **
RxwsxwVwulqjQdph @ **v|qwd{**
jhvwujhw RxwsxwVwulqjQdph/ RxwsxwVwulqj
w{w @ w{w ) RxwsxwVwulqj
oeoV|qwd{1Fdswlrq @ w{w

w{w @ **v @ ** ) Fku+46, ) Fku+43,
RxwsxwPdwul{Qdph @ **v**
jhpdwjhw RxwsxwPdwul{Qdph/ RxwsxwPdwul{+,
qu @ XErxqg+RxwsxwPdwul{/ 4,
qf @ XErxqg+RxwsxwPdwul{/ 5,
Iru l @ 4 Wr qu Vwhs 4

Iru m @ 4 Wr qf Vwhs 4
w{w @ w{w ) RxwsxwPdwul{+l/ m, ) ** **

Qh{w m
w{w @ w{w ) Fku+46, ) Fku+43,

Qh{w l

Hqg Vhohfw

w{wGlvsod|1Wh{w @ w{w
Hqg Vxe

L Wkh Jdxvv surjudpv duh=

000000000000000000000000000000000000000000000
0A EDODQFH1SUJ

phwkrg @ **EDODQFH 0 Edodqfhv d pdwul{**>
v|qwd{ @ **~e/}� @ EDODQFH+{,**>
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~e/}� @ EDODQFH+{,>
000000000000000000000000000000000000000000000
0A FRQG1SUJ

phwkrg @ **FRQG 0 Frpsxwhv frqglwlrq qxpehu**>
v|qwd{ @ **f @ FRQG+{,**>

f @ FRQG+{,>
000000000000000000000000000000000000000000000
0A FURXW1SUJ

phwkrg @ **FURXW 0 Frpsxwhv Furxw Ghfrpsrvlwlrq**>
v|qwd{ @ **| @ FURXW+{,**>

| @ FURXW+{,>
O @ orzpdw+|,>
X @ xspdw4+|,>
000000000000000000000000000000000000000000000
0A KHVV1SUJ

phwkrg @ **KHVV 0 Frpsxwhv xsshu Khvvhqehuj irup**>
v|qwd{ @ **~k/}� @ KHVV+{,**>

~k/}� @ KHVV+{,>
000000000000000000000000000000000000000000000
0A OX1SUJ

phwkrg @ **OX 0 Frpsxwhv OX Ghfrpsrvlwlrq zlwk urz slyrwlqj**>
v|qwd{ @ **~o/x� @ OX+{,**>

~o/x� @ OX+{,>
000000000000000000000000000000000000000000000
0A QXOO1SUJ

phwkrg @ **QXOO 0 Frpsxwhv ruwkrqrupdo edvlv iru uljkw qxoo vsdfh**>
v|qwd{ @ **e @ QXOO+{,**>

e @ QXOO+{,>
000000000000000000000000000000000000000000000
0A SLQY1SUJ

phwkrg @ **SLQY 0 Frpsxwhv Prruh0Shqurvh svhxgr0lqyhuvh**>
v|qwd{ @ **| @ SLQY+{,**>

| @ SLQY+{,>
000000000000000000000000000000000000000000000
0A TTU1SUJ

phwkrg @ **TTU 0 Frpsxwhv TU ghfrpsrvlwlrq**>
v|qwd{ @ **~t4/u� @ TTU+{,**>

~t4/u� @ TTU+{,>
000000000000000000000000000000000000000000000
0A UDQN1SUJ

phwkrg @ **UDQN 0 Frpsxwhv udqn ri d pdwul{**>
v|qwd{ @ **n @ UDQN+{,**>

n @ UDQN+{,>
000000000000000000000000000000000000000000000
0A VFKXU1SUJ

phwkrg @ **VFKXU 0 Frpsxwhv Vfkxu ghfrpsrvlwlrq**>
v|qwd{ @ **~v/}� @ VFKXU+{,**>

~v/}� @ VFKXU+{,>
000000000000000000000000000000000000000000000
0A VYG1SUJ

phwkrg @ **VYG 0 Frpsxwhv wkh vlqjxodu ydoxhv**>
v|qwd{ @ **v @ VYG+{,**>

v @ VYG+{,>
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