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WkhP huf xu| 5. kdv vshf ldof r qglwlr qv i r uvdihxvh+ghqr whg e| [ diwhuwkh f huwli lf dwhqxp ehu, dssolf deoh
wr lw1 Wkhuhduhvl{ f r qglwlr qv dssolhg/ z klf k duhvkr z q yhuedwlp ehor z / i r oor z hg e| dq h{ sodqdwlr q
z ulwwhq e| P huf xu| KP LOwg1

VludFhuwli lf dwlr q Vhuylf hv/ vshf li lf f r qglwlr qv i r uvdihxvh=0

41 Sduwv r i wkhhqf or vxuhduhqr q0f r qgxf wlqj dqg p d| j hqhudwhdq lj qlwlr q0f dsdeohohyhor i
hohf wur vwdwlf f kduj hxqghuf huwdlq h{ wuhp h f r qglwlr qv1Wkhxvhuvkr xog hqvxuhwkdwwkhht xlsp hqwlv
qr wlqvwdoohg r uxvhg lq dor f dwlr q z khuh lwp d| ehvxemhf whg wr h{ whuqdof r qglwlr qv +vxf k dv klj k0
suhvvxuhvwhdp , z klf k p lj kwf dxvhdexlog0xs r i hohf wur vwdwlf f kduj h r q qr q0f r qgxf wlqj vxuidf hv1
Dgglwlr qdoo| / f ohdqlqj r i wkhht xlsp hqwvkr xog ehgr qh r qo| z lwk dgdp s f or wk1

51 Dv doxp lqlxp lv xvhg dwwkhdf f hvvleohvxuidf h r i wklv ht xlsp hqw/ lq wkhhyhqwr i uduh lqf lghqwv/
lj qlwlr q vr xuf hv gxhwr lp sdf wdqg iulf wlr q vsdunv f r xog r f f xu1Wklv vkdooeh f r qvlghuhg z khq wkh
ht xlsp hqwlv ehlqj lqvwdoohg lq or f dwlr qv wkdwvshf li lf doo| uht xluh j ur xs LL/ f dwhj r u| 4J ht xlsp hqw1

61 Wkhht xlsp hqwp d| ehxvhg lq f r qmxqf wlr q z lwk deduf r ghz dqg/ z klf k p d| ehxqsoxj j hg1Rqo|
wkhw| shehdulqj wkh f huwli lf dwhqxp ehuVlud35DWH[ 55<: [ p d| ehxvhg1

71 Wkheduf r ghz dqg gr hv qr wp hhwwkh833 Y lqvxodwlr q uht xluhp hqwv1Wklv vkdooehwdnhq lqwr
df f r xqwz khq wkhht xlsp hqwlv ehlqj lqvwdoohg1

8 Wkhxvhuvkdoowdnhdf f r xqwr i wkh idf wwkdwwkhht xlsp hqwkdv ehhq dvvhvvhg dvvxp lqj dor z ulvn r i
lp sdf wlq vhuylf h1

91 Wkhedu0f r ghz dqg vkdooqr wehxvhg lq wkhsuhvhqf h r i f r p exvwleohgxvw1

P huf xu| KP LOwg h{ sodqdwlr q r i wkhvshf ldof r qglwlr qv i r uvdihxvh=0

41 WkhP huf xu| 5. kdv duhdv r i wkhhqf or vxuh+i r uh{ dp soh/ wkhglvsod| z lqgr z , wkdwf r xog j hqhudwh
vwdwlf xqghuvr p h f luf xp vwdqf hv/ dqg li wkhvwdwlf z huhwr exlog xs wkhq dvsdun f r xog uhvxow1 Wr
dyr lg wklv ulvn/ gr qr wf ohdq r usr olvk wkhghylf hz lwk dgu| f or wk r usr vlwlr q lwz khuhmhwv r i klj k0
suhvvxuhvwhdp r ur wkhuj dvhv f r xog eodvwr yhulwv vxuidf h1

51 Wklv lv dz duqlqj wkdwwkhhqf or vxuh lv p dgh r i OP 57 j udghDoxp lqlxp / dqg wkhuh lv wkhsr whqwldo
i r uvsdunlqj wr r f f xue| lp sdf wr uiulf wlr q iur p r emhf wv klwwlqj lw1 Khqf hsr vlwlr q2sur whf wwkhxqlwvr
wkdwlwlv xqolnho| wr ehvwuxf n1

61 Wklv lv qr wuhohydqwwr wkhP huf xu| 5. / vlqf hwkhuh lv qr wdeduf r ghz dqg dydlodeohdqg wkhvr f nhwlv
qr wi lwwhg1

71 Qr wuhohydqw/ vhh6 der yh1
81 Sohdvhsr vlwlr q wkhP huf xu| 5. whup lqdowr dyr lg lwehlqj sk| vlf doo| vwuxf n lq qr up dor shudwlr q1
91 Qr wuhohydqw/ vhh6 der yh1

Vshf li lf Fr qglwlr qv Ri Xvh
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Fr qwdf w
P huf xu| KP LOwg
J hr uj hKr xvh
Ghuz hqwUr dg
P dowr q
Qr uwk \ r unvkluh
\ R4: 9\ E
XN

Who= . 77 +3, 4986 9<: 533
I d{ = . 77 +3, ; : 33 99: 658
Hp dlo= vdohvC p huf xu| KP L1f r 1xn
Z he= z z z 1p huf xu| KP L1f r 1xn

Doowudghp dunv duhdf nqr z ohgj hg dv wkhsur shuw| r i wkhluuhvshf wlyh r z qhuv1

Wklv gr f xp hqwvkdooqr wi r up sduwr i dq| f r qwudf w1 Vshf li lf dwlr qv duhvxemhf wwr f kdqj hz lwkr xwqr wlf h/
dqg P huf xu| KP LOwg df f hswv qr oldelolw| r i dq| nlqg i r uhuur uv r ur p lvvlr qv1
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Uhylvlr q Klvwr u|
Uhy Gdwh Fkdqj hv

3; 3; 37 46Dxj 3; P huf xu| LP F Yhuvlr q
3<3635 5 P du3< Ydulr xv p lqr uxsgdwhv
3<3: 46 46 Mxo3< Ydulr xv p lqr uxsgdwhv
44364: 4: P du44 Fkdqj hg wr P huf xu| KP L

Dgghg Vshf ldof r qglwlr qv r i xvh
5347u3 44 Qr y 47 Uh0z ulwwhq lq Vf ulexv

I l{ ydulr xv w| sr v
Xsgdwhg %F%P xowlgur s LG
Dgghg h{ wudVhwxs r swlr qv
Dgghg h{ wud lqi r up dwlr q uhj duglqj wz lvwhg sdluf deohxvdj h
Xsgdwhg sdlqww| sh
Uhp r yhg f deolqj sdudp hwhuv 0vhhU83: p dqxdo
Dgghg I lup z duhXsj udgh

534<u3 4 P du4< Uhp r yhg dq| uhihuhqf hwr gxvwdssur ydov
Dgghg U83: D Lqwhuidf hP r gxoh
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Fr qwhqwv
Lqwur gxf wlr q111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111144
Lqvwdoodwlr q11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111146
Fr qqhf wlr qv11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111114:
Sr z hulqj Xs11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111156
Rshudwlr q111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111115<
Whf kqlf doVshf li lf dwlr q1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111178
Dsshqgl{ D 0Uhihuhqf hv111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111117<
Dsshqgl{ E 0P xowl0gur s P r gh111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111184
Dsshqgl{ F 0P huf xu| 5. Whup lqdoZ lulqj Vf khgxoh1111111111111111111111111111111111111111111111111111111188
Dsshqgl{ G 0U83: 2U83: D L1V1Lqwhuidf hP r gxohZ lulqj Vf khgxoh11111111111111111111111111111111118:
Dsshqgl{ H0Fr p p xqlf dwlr q z lwk wkhU83: 2U83: D Lqwhuidf hP r gxoh11111111111111111111111111118<
Dsshqgl{ I 0Z lulqj Gldj udp v111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111196
Dsshqgl{ J 0P r gexv Rshudwlr q1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111: 6
Dsshqgl{ K 0I lup z duhXsj udghv11111111111111111111111111111111111111111111111111111111111111111111111111111111111111; 4
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Lqwur gxf wlr q
WkhP huf xu| 5. lv dur exvwr shudwr ulqwhuidf h i r uxvhz lwklq d
uhp r wh f r p sxwhur up lf ur f r p sxwhuv| vwhp 1 Wkhwhup lqdolv lghdo
i r uxvh lq Rlo) J dv/ Shwur f khp lf do/ Skdup df hxwlf do/ Sdlqwdqg
r wkhulqgxvwulhv/ z khuhor z 0f r vw/ klj k shui r up dqf hLqwulqvlf doo|
Vdih r shudwlr q lv p dqgdwr u| 1 WkhP huf xu| 5. lv vlp sohwr lqvwdoo
dqg lqf r usr udwhv dvhw0xs idf lolw| i r uv| vwhp f r qi lj xudwlr q1

Z hdwkhusur r i wr LS99 vwdqgdug/ wkhP huf xu| 5. lv dssur yhg i r u
Lqwulqvlf doo| Vdih r shudwlr q i r uj ur xs LLF j dvhv z lwklq d }r qh3
kd}dugr xv duhd1 Sr z hudqg f r p p xqlf dwlr q duh f r qqhf whg ylddq
Lqwulqvlf doo| Vdih lqwhuidf hp r gxohp r xqwhg lq dvdihduhd1 Wkh
lqwhuidf hp r gxohsur ylghv UV565/ UV755 r uUV7; 8
f r p p xqlf dwlr qv i r usr lqwgwr gsr lqwr up xowl0gur s v| vwhp v1

WkhP huf xu| 5. f r p sulvhv dklj k f r qwudvwedf n olwolt xlg f u| vwdo
glvsod| / dwdf wloh/ doskdqxp hulf nh| sdg/ ghglf dwhg vr f nhwir udq
r swlr qdouhdghudqg h{ whuqdoglj lwdolqsxwv dqg r xwsxwv1
Fr p p xqlf dwlr qv xvhvwdqgdug : r u; elwDVFLLf kdudf whuv dqg
wudqvp lwlqsxwv iur p wkhnh| sdg r ugdwd iur p dvhf xulw| f dug uhdghu1

WkhP huf xu| 5. whup lqdodqg LV lqwhuidf hp r gxohp d| dovr eh
xvhg lq dq| qr q0kd}dugr xv lqgxvwuldoor f dwlr q/ z khuhwkh
dgydqwdj hv r i j doydqlf lvr odwlr q duhuht xluhg1

Dq r swlr qdoqr q0Lqwulqvlf doo| Vdihyhuvlr q r i wkhP huf xu| 5. /
z klf k gr hv qr wuht xluhdq LV lqwhuidf hp r gxoh/ p d| ehxvhg lq d
vdihduhd1 Wklv yhuvlr q f dq ehvxssolhg z lwk hlwkhuUV565 r u
UV75527; 8 f r p p xqlf dwlr qv/ dqg lv sr z huhg e| dq h{ whuqdo57 Yr ow
vxsso| 1
Lwvkr xog ehqr whg wkdwhdf k xqlwz lookdyhwz r vhuldoqxp ehuv=0

Ryhuylhz

VhuldoQxp ehuv 41 DWH[ vhuldoqxp ehu/ dv vkr z q r q wkhodehodi i l{ hg wr wkh
iur qwr i wkhghylf h1

51 Sur gxf wvhuldoqxp ehu/ dv vkr z q lq wkhghidxowvwduwxs
p hvvdj hz khq wkhxqlwlv sr z huhg r q1

Lwlv klj ko| olnho| wkdwwkhvhwz r vhuldoqxp ehuv z looehgli ihuhqw1
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Qr p hqf odwxuh )
Fr qyhqwlr qv

Lq wklv p dqxdo/ DVFLLvlqj oh f kdudf whuv z klf k duhhlwkhuf r qwur or u
qr q0ylvleoh f r ghv +Kh{ dghf lp do33 04I / 53 dqg : I , duh lqglf dwhg
e| hqf or vxuh lq ? A/ i r uh{ dp soh/ ?HVFA1

Fkdudf whuvwulqj v z klf k duh lqglylvleohvht xhqf hv duhvkr z q
ehwz hhq t xr wdwlr q p dunv/ i r uh{ dp soh/ %?HVFA ^5 M%1

Lq wkhDVFLL: dqg ; elwf r ghvhwv xvhg e| P huf xu| 5. / d f kdudf whu
lv uhsuhvhqwhg e| wz r glj lwv/ hdf k lq wkhudqj hkh{ dghf lp do3 wr I 1
I r uh{ dp soh/ ?VSA/ wkhvsdf h f kdudf whulv ghi lqhg +53K,1
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Lqvwdoodwlr q
P huf xu| 5. Whup lqdov duhdssur yhg i r ur shudwlr q z lwklq d
kd}dugr xv duhdz khq f r qqhf whg wr dU33: 2U83: 2U83: D
Lqwulqvlf doo| Vdih lqwhuidf hp r gxoh1 Wkh| p d| dovr ehxvhg z lwklq
dvdihduhdxvlqj dq UV565 r uUV7; 82755 lqwhuidf h1

WkhLqwulqvlf doo| VdihLqwhuidf hP r gxohsur ylghv j doydqlf
lvr odwlr q ehwz hhq wkhL1V1kd}dug duhd f r qqhf wlr q dqg wkh57 Y g1f 1
sr z hu) kr vwf r p p xqlf dwlr q sr uwv1 Wkh f r qqhf wlr qv wr wkh
P huf xu| 5. Whup lqdodoor z d f deohohqj wk r i xs wr 4 nlor p hwuh
z lwklq wkhkd}dugr xv duhd1 WkhU33: 2U83: 2U83: D Lqwulqvlf doo|
Vdih lqwhuidf hp r gxoh f r p p xqlf dwlr q sr uwv sur ylgh i r uUV565 dqg
gli ihuhqwldowudqvp lwdqg uhf hlyhwhup lqdov i r uUV75527; 8/ z lwk wul0
vwdwh f r qwur o1

Wkhvhf xulw| f dug uhdghulv idf wr u| i lwwhg lq sodf h r i wkhuhp r ydeoh
iur qwsdqhodqg lv vhf xuhg e| i r xuP 8 vwdlqohvv Vwhhof ds0khdg
er owv1 Wkhelqdu| qxp ehuf r qwdlqhg r q wkh f xvwr p huf dug lv uhdg
z khq wkh f dug lv suhvhqwhg wr wkh f dug uhdghudqg wkh lqi r up dwlr q lv
p dghdydlodeohwr wkhkr vwf r p sxwhui r udv| vwhp uhvsr qvh1

Hduolhuyhuvlr qv r i wkhP huf xu| 5. Whup lqdov z huhdssur yhg i r u
GxvwKd}dugv/ qhz huxqlwv duhqr w1Fkhf n wkhDWH[ Odeho1

I r u | r xuvdihw| uhp hp ehuwr lp sohp hqwdoouhohydqw
suhf dxwlr qv dqg sur f hgxuhv1Lq wkhXqlwhg Nlqj gr p
lqvwdoodwlr qv p xvwf r p so| z lwk EV8678=Sduw71

WkhP huf xu| whup lqdolv z hdwkhu0sur r i wr LS99/ vr lwf dq eh
lqvwdoohg r xwvlghdv z hoodv xqghuvkhowhur ulqgr r uv1

P r xqwwkhwhup lqdolq dyhuwlf dosr vlwlr q r q dq hyhq vxuidf h/ vwur qj
hqr xj k wr vxssr uwlwv z hlj kwr i 818 nj 1

Sr vlwlr q wkhxqlwvr wkdwwkhOFG dqg Nh| sdg duh f r qyhqlhqwir u
wkh r shudwr u/ xvxdoo| dwh| hohyho1 Qr whwkdw/ lq vwur qj gluhf w
vxqolj kw/ glvsod| f odulw| dqg vhuylf holihp d| ehuhgxf hg1

Fdug Uhdghu

GxvwKd}dugv

Or f dwlqj wkh
P huf xu| Whup lqdo

P huf xu| 5. V| vwhp
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41 Fkhf n wkdwwkh f r qqhf wlr q sdqhof r yhur uvhf xulw| f dug uhdghu
lv vhf xuhg wr wkh idf h r i wkhWhup lqdo>wklv suhyhqwv dq| gxvw
r uz dwhuiur p hqwhulqj wkhxqlw1

51 Uhp r yhwkhsodvwlf sur whf wlyhsoxj v f r yhulqj wkh i r xuf r uqhu
p r xqwlqj kr ohv e| sxvklqj wkhsoxj v iur p ehklqg1 Uhwdlq
wkhsoxj v lq dvdihsodf h1 Lwlv qr wqhf hvvdu| wr uhp r yhwkh
edf n r i wkhwhup lqdo1

61 Sodf hwkhWhup lqdodj dlqvwwkhvxuidf h r q z klf k lwlv wr eh
p r xqwhg dwwkh f r uuhf wsr vlwlr q dqg khlj kwi r ur shudwr uxvh
dqg p dun wkhsr vlwlr q r i wkh i r xup r xqwlqj kr ohv xvlqj wkh
glp hqvlr qv j lyhq +vhh I lj 5,1 Guloo/ dqg soxj li qhf hvvdu| /
wkhp r xqwlqj kr ohv r q wkhp r xqwlqj vxuidf h1

71 Sodf hwkhWhup lqdodj dlqvwwkhp r xqwlqj vxuidf hdqg vhf xuh
wkhWhup lqdoxvlqj i r xur i i P 8 f ds khdg vf uhz v +59 p p
vkdqn, r uvlp lodu1

81 Wr dyr lg hohf wur 0f khp lf dof r uur vlr q r i wkhdoxp lqlxp f dvh/
wkh i l{ lqj er owv dqg qxwv vkr xog ehwkr ur xj ko| j uhdvhg1

91 Fkhf n wkdwwkhWhup lqdolv vhf xuho| idvwhqhg wr wkhp r xqwlqj
vxuidf hdqg uh0lqvhuwwkhsodvwlf sur whf wlyhsoxj v lqwr wkh i r xu
f r uqhukr ohv1

P r xqwlqj
Sur f hgxuh
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Sr z hudqg f r p p xqlf dwlr q f r qqhf wlr qv wr wkhP huf xu| 5.
Whup lqdoduhp dghyldwkhU83: 2U83: D Lqwulqvlf doo| Vdih lqwhuidf h
p r gxoh1 WkhLV lqwhuidf hp r gxohvkr xog eh lqvwdoohg lq dvdihduhd1
Wkh f deohvf uhhq vkr xog eh f r qqhf whg wr M8 slq 8 z lwklq wkh
P huf xu| 5. 1

Ý Z DUQLQJ Sr z hup xvwehglvf r qqhf whg ehi r uh f r qqhf wlqj
r u lqvshf wlqj wkhLV lqwhuidf hp r gxoh1

Qr Lqwulqvlf doo| Vdihhduwk lv uht xluhg dv wkhxqlwlv J doydqlf doo|
lvr odwhg1

P r xqwwkhLV lqwhuidf hp r gxoh r q wr dGLQ vwdqgdug +GLQ 795: : ,/
68p p wudqvyhuvhv| p p hwulf doudlo1

I r uwkh f r p sohwh lqwhu0f r qqhf wlr q gldj udp vhhDsshqgl{ I 1

Wkh lqwhu0f r qqhf wlr q f deohehwz hhq wkhvdihduhdLV Lqwhuidf h
P r gxohdqg wkhkd}dug duhdP huf xu| 5. Whup lqdouht xluhv i r xu
f r uhv/ z klf k p d| ehhlwkhuwz r wz lvwhg sdluv r ud t xdg1

Z khuhd t xdg lv xvhg/ gldj r qdoo| r ssr vlwh f r uhv vkr xog ehsdluhg
wr uhgxf hdq| f r p p xqlf dwlr qv f ur vv0wdon1

Z khuhwz lvwhg sdluv duhxvhg/ r qhsdluvkr xog ehxvhg i r u
W[ 4. 2W[ 5. / dqg wkh r wkhusdlui r uU[ 402U[ 501

Wkhz lulqj vf khgxoh i r uwkhLV lqwhuidf hp r gxoh lv olvwhg lq
Dsshqgl{ G1

Kd}dugr xvDuhd
Fr qqhf wlr qv

Fr qqhf wlqj wkhL1V1
Lqwhuidf hP r gxoh

Fr qqhf wlr qv
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Diwhulqvwdoolqj wkhLqwulqvlf doo| Vdih lqwhuidf hp r gxoh/ | r x f dq
sur f hhg wr f r qqhf wsr z hudqg f r p p xqlf dwlr q z lulqj wr wkh
P huf xu| Whup lqdo1

I r uwkh f deohhqwu| lqwr wkhP huf xu| Whup lqdo/ i lwdvxlwdeoh
lqvxodwhg f deoh j odqg +P 53, r q wkh i r xuf r uh r uwz lq wz lvwhg sdlu
f deoh1

Wkhwhup lqdof r qqhf wlr q eor f nv duhsur whf whg e| d f r yhu/ r uwkh
f dug uhdghuli i lwwhg1 Uhp r yhwkh f r yhue| xqvf uhz lqj wkh i r xu
uhwdlqlqj vf uhz v1

Sr z hudqg f r p p xqlf dwlr q f r qqhf wlr qv duhp dghwr whup lqdoeor f n
M8/ slqv 4 wr 71 Wkh f deohvf uhhq lv f r qqhf whg wr slq 81

WkhP huf xu| 5. kdv d%Vlp sohHt xlsp hqwLqwhuidf h%wr er wk
Glj lwdoLqsxwv dqg Glj lwdoRxwsxwv1

WkhGlj lwdolqsxwv r q M5 duhz khwwhg dqg f dq vxsso| 514p D wr wkh
Vlp sohDssdudwxv Vz lwf k1 Wklv f r xog ehduhhg0uhod| r ud
QDP XU vw| ohsur { lp lw| Vz lwf k1

M5 Slqv 4/ 5/ 6/ 7/ 8 ) 9

Xr @ 5<17 Y Ol @ 3
Lr @ 9917 p D Fl @ 3
Sr @ 595 p Z Or 2Ur @ 468 ÉK 2ù
Fr @ : 4 qI
Ol @ 3

Wkh f r qqhf wlr qv M5 slqv 5/ 7 dqg 9 duhdwdor j lf 3Y1 Rqo| yr owiuhh
f r qwdf wv duhshup lwwhg i r uxvhz lwk wkhvhglj lwdolqsxwv1

WkhGlj lwdoRxwsxwv r q M4 duh lvr odwhg/ yr owdj h0iuhh r shq0
f r oohf wr uv1

M4 Slqv 4/ 5/ 6 ) 7

Xr @ 5<17 Y Ol @ 3
Sr @ 595 p Z Fl @ 3

Glj lwdoLqsxwv

Glj lwdoRxwsxwv

Fr qqhf wlr qlqj wkh
P huf xu| Whup lqdo

Fr qqhf wlqj wr wkh
Whup lqdoEor f nv



534<u3 Sdj h53 r i ; 5 P huf xu| 5. Rshudwr uWhup lqdoXvhuP dqxdo

I r uqr q Lqwulqvlf doo| Vdih f r qqhf wlr qv/ vshf li | wkhP huf xu| 5.
VdihDuhdyduldqwr i wkhP huf xu| 5. 1 Wkhuhduhwz r f kr lf hv/ dq
UV565 yhuvlr q dqg wkhUV7; 8 ) UV755 yhuvlr q1
Sohdvhqr whwkdwr shudwlr q lq P xowl0gur s p r gh lv qr wsr vvleoh li wkh
UV565 r swlr q lv vshf li lhg1

Lq UV565 p r gh/ wkhVlj qdoJ ur xqg qhhgv wr eh f r p p r qhg z lwk
wkh lqf r p lqj sr z hu3Y1 Wklv door z v wkhvdp h7 f r uh f deohwr eh
xwlolvhg dv i r uLV r shudwlr q1

WkhVdihDuhdP huf xu| 5. uht xluhv dqr p lqdo57Y vxsso| +48Y wr
63Y GF, wr eh ihg lqwr H{ whuqdo57Y sr z huf r qqhf wlr qv r q wkh
P huf xu| whup lqdo or f dwhg r q whup lqdoeor f n M7/ slqv 4 dqg 51 Wkh
f xuuhqwlv w| slf doo| 78p D1

Wkhvhuldogdwd f r qqhf wlr qv xwlolvhM8/ dv i r oor z v=0

M8 Slq Qr LV Xvh UV565 UV755
4 W[ 4. W[ W[ .
5 W[ 5. W[ 0
6 U[ 40 U[ U[ .
7 U[ 50 U[ 0
8 Vf uhhq Vf uhhq Vf uhhq

Z khq wkhP huf xu| 5. lv xvhg lq UV7; 8 p r gh/ wkhW[ . dqg U[ .
vkr xog eh f r qqhf whg wr j hwkhudqg wkhW[ 0dqg U[ 0vkr xog eh
f r qqhf whg wr j hwkhu1 HqvxuhwkdwwkhP huf xu| 5. lv vhwwr P xowl0
gur s p r gh1

Xqvf uhz wkh f ds0khdg er owv uhwdlqlqj wkh f r yhuehor z wkhWhup lqdo
nh| sdg1

Soxj lq wkh70slq soxj wr M61

I lwdqg vf uhz wkh f dug uhdghulqwr sodf h/ hqvxulqj wkdwwkhR ulqj lv
f r uuhf wo| vhdwhg1

Xqvf uhz wkh f ds0khdg er owv uhwdlqlqj wkh f r yhuehor z wkhWhup lqdo
nh| sdg1

Soxj lq wkh70slq soxj wr M91

I lwdqg vf uhz wkh f dug uhdghulqwr sodf h/ hqvxulqj wkdwwkhR ulqj lv
f r uuhf wo| vhdwhg1

VdihDuhd
Fr qqhf wlr q

Fr qqhf wlqj wkh
Z lhj dqg Fdug

Uhdghu

Fr qqhf wlqj Rwkhu
Fdug Uhdghuv



P huf xu| 5. Rshudwr uWhup lqdoXvhuP dqxdo Sdj h54 r i ; 5 534<u3

Wkher g| r i wkhwhup lqdolv i lqlvkhg lq hsr { | sdlqw1 Wkhglvsod|
z lqgr z lv sr o| f duer qdwhdqg wkhnh| sdg vxuidf h lv sr o| hvwhu1
Wkhvhp d| eh f ohdqhg z lwk vr ds| z dwhu1 Gli i lf xowj uhdvhghsr vlwv
p d| ehwuhdwhg z lwk p r vwvr oyhqwv1

Lq dkd}dugr xv duhd/ dyr lg uxeelqj gu| sodvwlf vxuidf hv z lwk
f ohdqlqj f or wkv/ dv wkhuh lv dvp doovsdun kd}dug e| wuler hohf wulf
f kduj h j hqhudwlr q1 Wklv ulvn f dq eh r yhuf r p he| xvlqj p r lvw
f ohdqlqj sur f hvvhv1 Wkhnh| sdg f duulhv duhp lqghur i wklv ulvn1

Fohdqlqj wkh
P huf xu| Whup lqdo
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Wklv sdj h lv lqwhqwlr qdoo| ohiweodqn
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Z lwk qr or f dovz lwf k/ wkhP huf xu| whup lqdouhf hlyhv sr z huz khq
wkhLV lqwhuidf hp r gxoh lq wkhvdihduhd lv f r qqhf whg1 Rq
f r qqhf wlr q/ dehhs vr xqgv dqg wkh lqlwldolvdwlr q ur xwlqhvwduwv z lwk
dor j r vf ur oolqj xs wkhvf uhhq1 Wkhp r ghoqxp ehudqg vr iwz duh
yhuvlr q duhwkhq ghwdlohg r q wkhOFG/ wkh f xuvr udsshduv dqg wkh
nh| er dug p r gh lv lqglf dwhg lq wkher wwr p ulj kwf r uqhu1

Dxwr p dwlf P hvvdj hUhf doo

D ihdwxuh r i wkhP huf xu| 5. whup lqdolv wkhdxwr p dwlf P hvvdj h
Uhf doo1 Lp p hgldwho| diwhusr z hulqj xs dqg wkhyhuvlr q p hvvdj h
kdv ehhq glvsod| hg/ wkhWhup lqdodxwr p dwlf doo| uhf doov P hvvdj h
Qr 141

I r uh{ dp soh/ wklv p d| ehdvwulqj r i wh{ wr udq hvf dshvht xhqf hwr
vhwnh| er dug p r gh1

Sr lqw0wr 0Sr lqwP r gh

Wkhvlqj ohWhup lqdo%gxp e%p r gh lv wkhghidxowp r gh r i
r shudwlr q/ z lwk vlp sohwudqvp lvvlr q r i f kdudf whuv wr wkhkr vw
f r p sxwhur q nh| suhvv/ dqg glvsod| r i uhf hlyhg f kdudf whuvr q wkh
OFG1

P xowl0gur s P r gh

Xs wr i liwhhq P huf xu| whup lqdov f dq eh lqvwdoohg r q dvlqj ohp xowl0
gur s r shudwlr q1

P r gexv P r gh

WkhP huf xu| whup lqdovxssr uwv wkh lqgxvwu| vwdqgdug P r gexv
sur wr f r o1 Xs wr i liwhhq P huf xu| whup lqdov f dq eh lqvwdoohg r q d
vlqj ohP r gexv r shudwlr q1 WkhP r gexv v| vwhp xvhv wkhLV
Lqwhuidf hP r gxohdv wkhwul0vwdwh f r qwur oohg f r p p xqlf dwlr q sr uw1

WkhP huf xu| 5. sur gxf wlv f dsdeoh r i uhf hlylqj i lup z duhxsgdwhv/
z klf k p d| eh lvvxhg e| P huf xu| KP LOwg dv dqg z khq qhz
ihdwxuhv duhdgghg1

Vhhdsshqgl{ K i r uixuwkhughwdlov1

Dsso| lqj Sr z hu

Rshudwlr qdoP r ghv

Sr z hulqj Xs

I lup z duhXsgdwh
P r gh
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Lq Vhw0xs p r gh/ wkhP huf xu| 5. lv f r qi lj xudeoh i r uv| vwhp
r shudwlr q dqg f r p p xqlf dwlr q z lwk wkhkr vwf r p sxwhu1 Vhw0xs lv
vhohf whg iur p wkhnh| sdg r qo| dqg/ z kloh lq vhw0xs p r gh/ qr
f kdudf whuv duhwudqvp lwwhg e| wkhwhup lqdo1 Sdudp hwhuv dqg r swlr qv
duholvwhg r q wkhVhw0xs p hqx1

Df f hvv Vhw0xs e| suhvvlqj VKLI Wi r xuwlp hv/ wkhq HQWHU1+Rq
wkhV933 nh| er dug/ wkhVKLI Wnh| lv lqylvleohdqg lv or f dwhg
ehor z wkh l I 7mnh| dqg wr wkhohiwr i wkh*7*nh| ,1

Li wkhVhf xulw| Fr ghkdv ehhq hqdeohg/ wkhsur p swr q wkhOFG dvnv
i r udvl{ i lj xuhvhf xulw| f r gh1 Li qr f r gh lv hqwhuhg/ wkh r swlr qv
p hqx f dq ehylhz hg exwqr wf r qi lj xuhg1

Wkh i luvwsdudp hwhudqg yduldeoh r i wkhVhw0xs p hqx lv glvsod| hg r q
wkher wwr p olqh r i wkhOFG1

XvhwkhÝ dqg ß nh| v wr p r yhwkh f xuvr uwr wkhuht xluhg
sdudp hwhu/ dqg wkhnh| v à Þ wr vhohf wdq r swlr q1+Rq wkhWhup lqdo
Dxwr p dwlr q nh| er dug/ wkhÝ ß à Þ nh| v duhqr wlqglf dwhg1 Wkh
xvhup xvwxvhK / W/ P / R lqvwhdg,1

Fr qwlqxhvhohf wlqj sdudp hwhuv dqg r swlr qv xqwlowkh f r qi lj xudwlr q
r i wkhwhup lqdolv f r p sohwh1 Suhvv HQWHU/ dqg wkhvhohf whg
r swlr qv duhhqwhuhg lqwr qr q0yr odwlohp hp r u| 1

Sdudp hwhuv dqg r swlr qv dydlodeohduholvwhg lq Wdeoh4 dqg
ghvf ulehg ehor z 1 Ghidxowvhwwlqj v r q f r og vwduwdsshdulq er og1

Shui r up lqj d f r og vwduwz loouhvwr uhdooghidxowvhwwlqj v dqg hudvh
dq| vwr uhg p hvvdj hv1D Fr og Vwduwf dq ehshui r up hg lq r qh r i
wkuhhz d| v=0

41 Sr z hur q kr oglqj gr z q wkhwz r ohiwp r vwdqg wz r ulj kwp r vw
nh| v r q wkher wwr p ur z 1

51 Lq Vhw0xs p r gh/ suhvv wkher wwr p ohiwnh| +l1h1*R*/ VWRS/
YLHZ DODUP ,1Wklv z looglvsod| wkhp hvvdj h%Fr og VwduwB
QR%1Suhvvlqj wkhvdp hnh| z loowr j j ohehwz hhq %Fr og VwduwB
QR%dqg %Fr og VwduwB\ HV%1Li %\ HV%lv vkr z q/ suhvvlqj
HQWHU z loof dxvhwkhp df klqhwr sdxvhdqg wkhq shui r up d
f r og vwduw1Wr uhwxuq wr vhw0xs p r gh/ suhvv HQWHU z khq
%QR%lv glvsod| hg1

Vkr xog wkhvhp hwkr gv idloi r uvr p huhdvr q/ wkhuh lv dwklug p hwkr g
wkdwlv j xdudqwhhg wr z r un xqohvv wkhP huf xu| 5. lv gdp dj hg1
Kr z hyhu/ wklv uht xluhv wkdwwkhP huf xu| 5. lv sduwldoo| glvp dqwohg/
z klf k euhdnv wkhuhduvhdo/ dqg lqf r uuhf wuhdvvhp eo| f dq ohdg wr
z dwhulqj uhvv/ vr sohdvh f r qwdf wwkh idf wr u| ehi r uhdwwhp swlqj wklv
p hwkr g1

61 Sr z hur q z lwk olqn ON43 vhwwr ulj kwkdqg sr vlwlr q +l1h1l4m,
wkhq uhsodf h lq ohiwkdqg sr vlwlr q i r uqr up dor shudwlr q1

Vhwwlqj r swlr qv

Fr og Vwduw

Hqwhulqj
Vhw0xs P r gh
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Sdudp hwhu

Edxg Udwh

VhuldoVhwxs

U{ [ r q2[ r i i
W{ [ r q2[ r i i
EHOOhqj wk

Ehhs Or xgqhvv
Nh| Folf n
Vhf xulw| Fr gh
Whohp hwu| Dgguhvv
Whohp hwu| P r gh

P xowl0gur s Df nqr z ohgj h
I xooVwr s Nh| Wudqvp lw
Vr iwz duhYhuvlr q
I ; 2EV Nh| Wudqvp lw
Uxer xwNh| Wudqvp lw
Nh| er dug P r ghv
Eor f n Vwuxf wxuh
Fr qwudvw
Edf nolj kw
FduguhdghuElwv
Odqj xdj h
FohduWh{ wFr p sr vhOlqh
GLJ LQ4 Fdug Suhvhqw
P 5hFr p sdwleoh
Sur { lp lw| E| whFr xqw
Sur { lp lw| Wuxqf dwh
Eduf r gh2Sur { lp lw| Gdwd

Rswlr qv

4533/ 5733/ 7; 33/ <933/ 4<533/
6; 733/ 89: 33/ 448533
; Q4/ ; Q5/ ; R4/ ; H4/ ; P 4/ ; V4/
: Q4/ : Q5/ : R4/ : R5/ : H4/ : H5/
: P 4/ : P 5/ : V4/ : V5
Hqdeohg/ Glvdeohg
Hqdeohg/ Glvdeohg
3138v/ 314v/ 315v/ 317v/
31; v/ 413v
4 wr 6 Vwduv - wr - - -
Rii / : 3p v
Hqdeohg/ Glvdeohg
4 wr 48
Sr lqw0wr 0Sr lqw/ P xowl0gur s/
P r gexv
Hqdeohg/ Glvdeohg
I xooVwr s/ Fr p p d
Lqglf dwhvYhuvlr q Qxp ehu
?EVA/ ~I ; Ä
?EVA/ ?GHOA
Q X O/ Q X
Hqdeohg/ Glvdeohg
4 wr 65/ ghidxowlv 49
Dxwr r qo|
4 wr 97/ ghidxowlv 67
Hqj olvk/ I uhqf k
Qr / \ hv
Qr / \ hv
Hqdeohg/ Glvdeohg
33 wr 65
Or z hu/ Xsshu
Qr up do/ Uhyhuvhg

Wdeoh4
Vhw0xs P r ghP hqx

Qr whwkhEROG wh{ wlqglf dwhv wkhghidxowvhwwlqj v1
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Sdudp hwhuv )
Rswlr qv H{ sodlqhg

U{ [ r q2[ r i i +Sr lqw0wr 0Sr lqwp r gh r qo| ,
Z khq hqdeohg/ wkhP huf xu| 5. vhqgv dq [ r i i dqg [ r q wr suhyhqw
wkhuhf hlyhexi ihuehlqj r yhu0i loohg1 Li glvdeohg/ r yhuuxqqlqj wkh
whup lqdo*v uhf hlyhexi ihup d| uhvxowlq f kdudf whuv ehlqj or vw1

W{ [ r q2[ r i i +Sr lqw0wr 0Sr lqwp r gh r qo| ,
Z khq hqdeohg/ wkhP huf xu| 5. vwr sv r uuhvwduwv vhqglqj gdwd iur p
lwv wudqvp lwexi ihulq uhvsr qvhwr [ r i iv dqg [ r qv1 Li glvdeohg/ wkhq
wkhkr vwf r p sxwhup d| r yhu0uxq lwv lqsxw1

Eor f n Vwuxf wxuh
Z khq glvdeohg/ gdwdqr up doo| vhqwlq Eor f nv +vhhsdj h6: , lv vhqw
dv udz gdwd+l1h1z lwk qr ?VW[ A/ Dggu/ I xqf / LG/ GP \ / FVXP r u
?HW[ A f kdudf whuv dv vkr z q r q sdj h6; ,1

Vhf xulw| Fr gh
Wkhghidxowvhf xulw| f r gh lv 3333331 Wkhvl{ glj lwvhf xulw| f r gh lv
sur j udp p hg lqwr wkhwhup lqdoiur p wkhkr vwf r p sxwhu1 Li wkh
vhf xulw| f r gh r swlr q lv hqdeohg/ wkh r shudwr ukdv wr hqwhud
p dwf klqj f r ghdwwkhnh| sdg wr df f hvv Vhw0xs f r qi lj xudwlr q1

Whohp hwu| P r ghv
Lq p xowl0gur s r uP r gexv p r ghwkhkr vwf r p sxwhu+wkhp dvwhu
ghylf h, wudqvp lwv vwulqj v dqg f r p p dqgv wr lwv sr sxodwlr q r i
P huf xu| 5. Whup lqdov +vodyhghylf hv, z lwk dq dgguhvv/ gdwddqg
p hvvdj hwhup lqdwr uvwuxf wxuh1

Whohp hwu| Dgguhvv
Z khq P xowl0gur s r uP r gexv lv hqdeohg/ dxqlt xhWhohp hwu|
Dgguhvv p xvwehvhwir uhdf k P huf xu| 5. Whup lqdo1 I liwhhq xqlt xh
dgguhvvhv/ 4 wr 48/ duhdydlodeoh1Dgguhvv %3%lv uhvhuyhg i r u
eur dgf dvwr shudwlr q z khq wkhvdp hp hvvdj h lv vhqwwr doovodyh
ghylf hv vlp xowdqhr xvo| 1

P xowl0gur s Df nqr z ohgj h
Z khq Hqdeohg/ dq df nqr z ohgj hp hqwuhso| lv vhqwlq uhvsr qvhwr
hyhu| ydolg uhf hlyhg p hvvdj h r i p dwf klqj dgguhvv h{ f hswd
eur dgf dvw1

FduguhdghuElwv
Wklv vshf li lhv wkhh{ shf whg f dug elwf r xqwz khq xvlqj dZ lhj dqg
vz lsh f dug uhdghup r gxoh1 Wklv r swlr q kdv qr hi ihf wz khq d
Sur { lp lw| UI LG uhdghup r gxoh lv lq xvh1

FohduWh{ wFr p sr vhOlqh
Z khq Hqdeohg/ wklv z loodxwr p dwlf doo| f ohduwkhwh{ wf r p sr vholqh
z khq wkhHQWHU nh| lv suhvvhg1 Qr whwkdwwklv r swlr q lv r qo|
ydolg lq P xowl0gur s dqg P r gexv p r ghv1
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GLJ LQ4 Fdug Suhvhqw
Z khq Hqdeohg/ wklv door z v GLJ LQ4 wr f r uuhf wo| glvsod| wkh f dug
suhvhqwvwdwxv r i wkhSur { lp lw| f dug uhdghup r gxoh1

P 5hFr p sdwleoh
Z khq Hqdeohg/ wklv door z v wkhxqlwwr p dwf k wkhehkdylr xur i d
P huf xu| 5hwhup lqdo1

Sur { lp lw| E| whFr xqw
Wklv r swlr q door z v wkhqxp ehur i gdwde| whv uhdg iur p dsur { lp lw|
f dug wr ehdgmxvwhg wr vxlwwkhxvhu*v uht xluhp hqwv1 Z khq vhwwr *33*
+wkhghidxow,/ doogdwd iur p wkh f dug lv xvhg1 Z khq vhwwr dq| r wkhu
ydoxh/ wkdwqxp ehur i e| whv z looehvhqwedf n wr wkhkr vwz khqhyhu
d f dug lv uhdg1 Wkh f dug gdwdz looehwuxqf dwhg +r usdgghg z lwk
}hur v, wr df f r p r gdwhwkhuht xxluhg vhwwlqj 1

Sur { lp lw| Wuxqf dwh
Xvhg lq f r qmxqf wlr q z lwk wkh%Sur { lp lw| E| whFr xqw%/ wklv r swlr q
vshf li lhv z khwkhugdwdz looehwuxqf dwhg +r usdgghg, dwwkhxsshur u
or z huhqg r i wkhvwulqj r i f dug gdwd,1

Eduf r gh2Sur { lp lw| Gdwd
Z khq vhwwr *Uhyhuvhg*/ wkhe| wh r ughur i f dug gdwd lv vz dsshg1
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Gxhwr wkholp lwhg dp r xqwr i sr z hudydlodeohz khq xvlqj L1V1
ht xlsp hqw/ wkhedf nolj kwf r qwur olv dxwr p dwlf 1 Wkhdgdswlyh
f r qwur odwwhp swv wr nhhs wkhedf nolj kwdv eulj kwdv sr vvleoh/ dqg
z loosxusr vhixoo| wxuq wkhedf nolj kwr i i dqg wkhq edf n r q dj dlq
z khqhyhuwkhehhshuvr xqgv/ r ud f dug lv vz lshg1

Wklv r swlr q dovr df wv dv d f ohduylvxdolqglf dwr uwkdwdnh| kdv ehhq
suhvvhg r ud f dug kdv ehhq vz lshg/ dqg p d| ehxvhixolq qr lv|
hqylur qp hqwv z khq wkhehhs lwvhoi p d| qr wehdxgleoh

Or f doHf kr p r gh lv d idf lolw| wr khos lq f khf nlqj wkdwwkh
nh| er dug/ eduf r gh r uf dug uhdghulv ixqf wlr qlqj f r uuhf wo| 1 Z khq
vhw/ doonh| suhvvhv/ uhdglqj v r uvz lshv hf kr wkhwudqvp lwwhg
f kdudf whuv wr wkhvf uhhq1 Wkh f kdudf whuv duhglvsod| hg lq f xuuhqw
vf uhhq p r gh/ dqg dwf xuuhqwf xuvr uf r r uglqdwhv/ vr wkhvf uhhq
glvsod| vkr xog ehvhwwr wkhdssur suldwhp r ghehi r uhOr f doHf kr lv
vhw1 Or f doHf kr wr j j ohv r q dqg r i i e| suhvvlqj I 4 +r uVWDUW
EDWFK 4 r q wkhwhup lqdodxwr p dwlr q nh| er dug,/ z khq lq Vhwxs1
Lq Or f doHf kr p r gh/ wkhwhup lqdof r qwlqxhv wr f r p p xqlf dwhz lwk
wkhkr vw1 Suhvv HQWHU wr uhwxuq wr qr up dovhw0xs p r gh1

Suhvvlqj I 9 +r uVWDUWEDWFK 9 r q wkhwhup lqdodxwr p dwlr q
Nh| er dug,/ z kloh lq wkhvhw0xs p r gh j lyhv dvlqj oholqhglvsod|
vkr z lqj wkhvwdwhr i wkhglj lwdolqsxwv lq uhdowlp h1 Suhvv HQWHU
wr uhwxuq wr qr up dovhw0xs p r gh1

Suhvvlqj I 6 +r uVWDUWEDWFK 6 r q wkhwhup lqdodxwr p dwlr q
Nh| er dug,/ z kloh lq vhwxs p r gh/ shui r up v dglvsod| whvw1 Wkh
vf uhhq z loowxuq doosl{ hov r q/ wkhq r i i / dqg wkhwhup lqdoz loo
dxwr p dwlf doo| h{ lwvhwxs p r ghdqg uhwxuq wr qr up dor shudwlr q1

Edf nolj kw

Or f doHf kr
+Sr lqw0wr 0sr lqwp r gh r qo| ,

Glj lwdoLqsxwv

Glvsod| Whvw
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Lq f kdudf whuglvsod| r uwh{ wp r gh/ wkhOFG r i ihuv dglvsod| r i hlj kw
olqhv klj k e| 73 f kdudf whuv or qj 1Xvlqj vwdqgdug vl}h f kdudf whuv/
olqhz uds lv dxwr p dwlf dqg r shudwhv lq sdj h i r up dw1 Vr diwhud
f kdudf whukdv ehhq sodf hg dwwkhhqg r i olqhhlj kw/ lq wkher wwr p
ulj kwf r uqhur i wkhOFG/ wkh f xuvr uj r hv wr wkhwr s r i wkhvf uhhq
dj dlq/ r yhuz ulwlqj olqh41 J udsklf v p r ghglvsod| lv ghwdlohg r q
sdj h741

Wkhnh| sdg lv sur j udp p hg i r uvwdqgdug r uf xvwr p lvhg nh| vhw1D
f olf n lv dxgleohhdf k wlp hdnh| lv suhvvhg +wklv r swlr q f dq eh
glvdeohg,/ dqg f r qi lup v r shudwlr q1 Vwdqgdug nh| sdg od| r xwlv
looxvwudwhg lq I lj xuh7/ vkr z lqj qxp hulf 2f r p p dqg v| p er ov lq
oduj huw| shdqg doskdehwnh| v lq vp doohuw| sh1

Olt xlg Fu| vwdo
Glvsod|

Rshudwlr q

Nh| sdg

I lj 17
Vwdqgdug Nh| sdg

Od| r xw

Nh| er dug P r ghv Wkhuhduhwkuhhnh| er dug p r ghv 0Xsshuf dvh f kdudf whuv +X,/
Or z huf dvh f kdudf whuv +O, dqg Qxp hulf 2Fr p p dqg +Q,1 Wkh
f xuuhqwnh| er dug p r gh/ X/ Or uQ/ lv vkr z q lq wkher wwr p ulj kw
f r uqhur i wkhOFG1

Qr whwkdwf huwdlq nh| sdg w| shv p d| qr wvxssr uwdoonh| er dug
p r ghv1 I r uh{ dp sh/ wkhWD nh| sdg vxssr uwv r qo| Xsshuf dvhdqg
Qxp hulf p r ghv1

Suhvv VKLI Wwr glvsod| wkhqh{ wnh| er dug p r gh1 Suhvv VKLI W
dj dlq i r uwkhqh{ wnh| er dug p r gh1D wklug VKLI Wnh| suhvv uhwxuqv
wkhglvsod| wr wkh r ulj lqdonh| er dug p r gh1

Wkh f dsdelolw| wr f kdqj hnh| er dug p r ghxvlqj wkhVKLI Wnh| f dq
ehglvdeohg2hqdeohg iur p wkhp dvwhughylf h+vhhsdj h68,1

D ixooolvwr i vwdqgdug f kdudf whuv i r uhdf k nh| er dug p r gh/ wr j hwkhu
z lwk wkhlukh{ dghf lp doydoxhv/ lv vkr z q lq Wdeoh51
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Nh| Doskd
Xsshu0Fdvh

D +74K,

E +75K,

F +76K,

G +77K,

H+78K,

I +79K,

J +7: K,

K +7; K,

L+7<K,

M+7DK,

N +7EK,

O+7FK,

P +7GK,

Q +7HK,

3 +7I K,

S+83K,

T +84K,

?EVA +3; K,

U +85K,

V +86K,

W+87K,

X +88K,

Y +89K,

VKLI W

Z +8: K,

[ +8; K,

\ +8<K,

] +8DK,

VS+53K,

HQWHU +3GK,

Or z hu
Fdvh

d+94K,

e +95K,

f +96K,

g +97K,

h+98K,

i +99K,

j +9: K,

k +9; K,

l +9<K,

m+9DK,

n +9EK,

4 +9FK,

p +9GK,

q +9HK,

r +9I K,

S+: 3K,

t +: 4K,

?EVA +3; K,

u+: 5K,

v +: 6K,

w+: 7K,

x +: 8K,

y +: 9K,

VKLI W

z +: : K,

{ +: ; K,

| +: <K,

5 +: DK,

VS+53K,

HQWHU +3GK,

Qxp hulf

I 4 +4E/7I /83K,

I 5 +4E/7I /84K,

I 6 +4E/7I /85K,

I 7 +4E/7I /86K,

I 8 +4E/8E/64/6: /: HK,

I 9 +4E/8E/64/6; /: HK,

: +6: K,

; +6; K,

< +6<K,

. +5EK,

0+5GK,

I : +4E/8E/64/6</: HK,

7 +67K,

8 +68K,

9 +69K,

- +5DK,

2+5I K,

I ; +4E/8E/65/63/: HK,
r u?EVA +3; K, -

4 +64K,

5 +65K,

6 +66K,

Ý +4E/8E/74K,

@+6GK,

VKLI W

3 +63K,

1+5HK, r u/ +5FK, -

à +4E/8E/77K,

ß +4E/8E/75K,

Þ +4E/8E/76K,

HQWHU +3GK,

D
I 4

E
I 5

F
I 6

G
I 7

H
I 8

I
I 9

J
:

K
;

L
<

M .
N 0
O

I :
P

7
Q

8
R

9
S

-
T

2
EV

I ;

U
4

V
5

W
6

X Ý
Y

@

Z
3

[ 1
\ à
] ß
VS Þ
HQWHU

VKLI W

Qr whv

- li vhohf whg lq Vhwxs p hqx

I nh| v lq Qxp hulf p r gh/ dqg
HQWHU lq doop r ghv/ f dq eh
sur j udp hg wr vhqg xvhu0ghi lqhg
vwulqj v1

Wdeoh5
Nh| vwur nh

Fkdudf whuv
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WkhP huf xu| 5. f dq r shudwh lq wh{ wr uj udsklf v glvsod| p r gh r ud
f r p elqdwlr q r i wh{ wdqg j udsklf v *vf uhhqv*1 Uhf hlylqj gdwd lq wh{ w
r uFkdudf whuGlvsod| P r gh lv ghvf ulehg ehor z 1 J udsklf v p r gh lv
ghvf ulehg r q sdj h741

WkhP huf xu| 5. uhf hlyhv dqg wudqvp lwv f r p p dqgv lq : r u; elw
DVFLLf kdudf whuv +vhhsdj h58,1 Wkhhqkdqf hg f kdudf whuvhwlv
r qo| dydlodeohz khq er wk f r p p xqlf dwlr q dqg r shudwlr q r i
P huf xu| 5. duhvhwwr ; elwp r gh1 Qr whwkdwlq : elwwudqvp lvvlr q/
r qo| f r ghv 33K wr : I K duhxvhg1

Lq ; elwp r gh/ P huf xu| f dq uhf hlyh589 xqlt xhgdwd f r ghv1Wkh
i luvw65 f r ghv f r qwur owkh r shudwlr q r i wkhwhup lqdodqg vr duhqr w
glvsod| hg1 Wkhqh{ w45; f r ghv duhglvsod| deoh r q wkhOFG/ h{ f hsw
ir u?GHOA +: I K,1 Wkh f r ghv xvhg lq ; elwwudqvp lvvlr q/ 33K wr
<I K/ z lwk wkhluuhvshf wlyhKh{ dghf lp doydoxhv dqg vwdqgdugDVFLL
qdp hv/ duh j lyhq lq Wdeoh61

Lq ; elwp r gh/ Kh{ dghf lp doD3K wr I I K duhdydlodeoh i r uxvhuv wr
gr z qor dg dv f xvwr p lvhg f kdudf whuv1

Uhf hlylqj Gdwd

Fkdudf whuGlvsod|
P r gh

Wdeoh6
Vwdqgdug DVFLL

Qdp hv r i Fr qwur o
Fr ghv

Kh{
3
4
5
6
7
8
9
:
;
<
D
E
F
G
H
I

3+{ ,K
?QXOA
?VRKA
?VW[ A
?HW[ A
?HRWA
?HQTA
?DFNA
?EHOA
?EVA
?KWA
?OI A
?YWA
?I I A
?FUA
?VRA
?VLA

4+{ ,K
?GOHA
?GF4A
?GF5A
?GF6A
?GF7A
?QDNA
?V\ QA
?HWEA
?FDQA
?HP A
?VXEA
?HVFA
?I VA
?J VA
?UVA
?XVA

5+{ ,K
?VSA

$
p
&
'
(
)
l
+
,
-
.
/
0
1
2

6+{ ,K
3
4
5
6
7
8
9
:
;
<
=
/
?
@
A
B

7+{ ,K
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R

8+{ ,K
S
T
U
V
W
X
Y
Z
[
\
]
^
_
`
a
b

9+{ ,K
c
d
e
f
g
h
i
j
k
l
m
n
o
p
q
r

: +{ ,K
s
t
u
v
w
x
y
z
{
|
}
~
�
Ä
Å

?GHOA

; +{ ,K
§
Ü
É
Â
Ä
À
Å
ù
Ê
Ë
È
Ï
Î
Ì
¤
¥

<+{ ,K
©
Æ
¦
Ô
Ö
Ò
Û
Ù
ß
Ö
Ü
É
Ñ
Ü
Sw
Ä
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Wkhhiihf wr i hdf k vwdqgdugDVFLLf r qwur of kdudf whulv j lyhq lq
Wdeoh71

Hdf k f kdudf whuf dq df wdv dvwdqgdor qh f r qwur of r ghdv der yh/ r u
f dq eh f r p elqhg lq vwulqj v wr f uhdwhhvf dshvht xhqf hv wkdwr i ihu
ixuwkhuf r qwur odqg gdwdwudqvp lvvlr q r ssr uwxqlwlhv1

Wr f r p elqh f kdudf whuv lqwr vwulqj v/ wkh?HVFA f r qwur of r ghp xvw
ehj lq doovht xhqf hv1Wkh?HVFA +4EK, f r gh lqglf dwhv wr wkhxqlw
uhf hlylqj gdwdwkdwwkh i r oor z lqj vwulqj vkr xog eh f r qvlghuhg
wr j hwkhu1

Hvf dshVht xhqf h

Wdeoh7
Fr qwur oFkdudf whu

Df wlr qv

Fkdudf whuVwulqj

?QXOA ?VRKA ?HRWA
?HQTA ?DFNA ?KWA ?VRA
?VLA ?GOHA ?GF5A ?GF7A
?QDNA ?V\ QA ?HWEA ?HP A
?VXEA ?I VA ?J VA ?UVA
?XVA

?VW[ A ?HW[ A

?EHOA

?EVA

?OI A ?YWA ?I I A

?FUA

?GF4A

?GF6A

?FDQA

?HVFA

?HP A

?LQGA

?GHOA +: I K,

Df wlr q

Wkhvh f kdudf whuv whup lqdwh
hvf dshvht xhqf hv dqg duhqr w
glvsod| hg

Fr ghv wr vwduwdqg vwr s eor f nv1

Vr xqgv Ehhshu1

Edf n Vsdf h1

Olqh ihhg1

Fduuldj hUhwxuq1

[ r q1 FdxvhvWhup lqdowr
f r qwlqxhwudqvp lwwlqj 1

[ r i i1 FdxvhvWhup lqdowr vwr s
wudqvp lwwlqj 1

Fdqf hov Hvf dshVht xhqf h1

Lqwur gxf hv Hvf dshVht xhqf h1

Vshf ldoWhup lqdwr ui r u
p hvvdj hv

Sur f hvvhg dv %gr z q duur z %
nh| 1

Whup lqdwhv dq| hvf dsh
vht xhqf hz klf k lv lq sur j uhvv1
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Vht xhqf hv wudqvp lwwhg e| P huf xu| 5. f dqqr weh lqwhuuxswhg dqg
r wkhueor f nv r unh| er dug lqsxwv z looehexi ihuhg xqwlowkh i luvw
vht xhqf h lv wudqvp lwwhg lq lwv hqwluhw| 1

WkhP huf xu| 5. lv f r qi lj xuhg wr uhvsr qg wr ghi lqhg hvf dsh
vht xhqf hv wudqvp lwwhg e| wkhkr vwf r p sxwhu/ dqg wkhvhduholvwhg
ehor z z lwk wkhludf wlr qv1

Wdeoh8 olvwv hvf dshvht xhqf hv wkdwf r qwur owkh f xuvr udqg vf uhhq1

Wdeoh9 j lyhv hvf dshvht xhqf hv wkdwf uhdwh f r p p dqgv1

Wdeoh8
Fxuvr u2Vf uhhq

Fr qwur oVwulqj v lq
Wh{ wP r gh

Df wlr q

FohduGlvsod|
FohduWr Hqg Ri Olqh
VhwJ udsklf Glvsod| P r gh
VhwFkdudf whuGlvsod| P r gh
P dnhFxuvr uYlvleoh
P dnhFxuvr uLqylvleoh
P r yhFxuvr u-

Qhz Olqh
Fxuvr uGr z q
Fxuvr uXs
VdyhFxuvr uSr vlwlr q
Uhvwr uhFxuvr uSr vlwlr q
Kr p hFxuvr u+4/4, Wr s Ohiw

Fkdudf whuVwulqj

%?HVFA ^5 M% +r q hqdeohg vf uhhqv,

%?HVFA ^N%
%?HVFA ^B5 }%
%?HVFA ^B6 }%
%?HVFA ^B58 k% +Wh{ wp r gh r qo| ,

%?HVFA ^B58 4% +Wh{ wp r gh r qo| ,

%?HVFA ^Su>Sf K%
%?HVFA ^Su>Sf i% +I 2Z 7y7: . ,

%?HVFA H%
%?HVFA G%
%?HVFA P %
%?HVFA : % +Wh{ wp r gh r qo| ,

%?HVFA ; % +Wh{ wp r gh r qo| ,

%?HVFA ^B9 4%

- Sudqg Sf ghi lqhwkhor f dwlr q wr z klf k wkh f xuvr up r yhv/ ehlqj
uhvshf wlyho| ur z dqg f r oxp q qxp hudov lqDVFLLf r gh1 Z lwk Ur z
4 dv wkhwr s r i wkhvf uhhq dqg ur z ; dwwkher wwr p / wkhqxp ehulv
lqwhusuhwhg dv p r gxor ; wkxv li Suht xdov 49 wkhq wkh f xuvr up r yhv
wr ur z ; 1 Vlp loduo| / z lwk Fr oxp q 4 dv wkhohiwvlgh r i wkhvf uhhq
dqg Fr oxp q 73 r q wkhulj kw/ wkhqxp ehulv lqwhusuhwhg dwp r gxor
731 Wkxv li Sf ht xdov ; 7 wkhq wkh f xuvr up r yhv wr f r oxp q 71
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Wdeoh9
Fr p p dqg Hvf dsh

Df wlr q

VhwVhf xulw| Fr gh
+z khuhSd/ Se/ Sf duhwz r glj lwDVFLLf r ghg
qxp hudov wr f uhdwh9 glj lwvhf xulw| f r gh0vhh
sdj h59,

Vhohf w: elwDVFLLp r gh
Vhohf w; elwDVFLLp r gh

Vdp sohGlj lwdoLqsxwv
Z ulwhGlj lwdoRxwsxwv

VhwXs P hvvdj h I r uOdwhuUhf doo
Uhf dooP hvvdj h
+z khuhSq lv dwz r glj lwDVFLLqxp hudo
ghi lqlqj p hvvdj h lghqwli lhu/ ydoxh4 wr <<,

Vhqg Qh{ wTxhxhg Eor f n
Uh0Vhqg OdvwVhqwEor f n

Ghohwhdoovwr uhg P hvvdj hv
Vwr uhWr QYUDP

VhwNh| sdg Wr Qxp hulf P r gh
VhwNh| sdg Wr Xsshu0FdvhP r gh
VhwNh| sdg wr Or z hu0FdvhP r gh

Hqdeoheduf r gh lq r qhvkr wp r gh
Glvdeoheduf r gh
Hqdeoheduf r gh

Hqdeoh f dug uhdghulq r qhvkr w
p r gh
Glvdeoh f dug uhdghu
Hqdeoh f dug uhdghu

Uhghi lqh?VW[ A f kdudf whu
Uhghi lqh?HW[ A f kdudf whu
+z khuhs lv dvlqj oh f kdudf whuwr ehghi lqhg,

Uhvwulf wnh| er dug wr X dqg Q
p r ghv
Door z nh| er dug X/ Q dqg O
p r ghv

Uhyhuwixqf wlr q r i ?I I A f kdudf whu
wr olqh ihhg
Fkdqj h ixqf wlr q r i ?I I A
f kdudf whuwr FohduVf uhhq

Vhohf wwh{ wsdj hqxp ehu
+z khuhqxp lv 3 r u4,

Fkdudf whuVwulqj

%?HVFA ^B4 >Sd >Se >Sf }%

%?HVFA ^@4 o%
%?HVFA ^@4 k%

%?HVFA ^B7 }%
%?HVFA ^B58 >q }%

%?HVFA ^B: >Sq } gdwd ?HP A%
%?HVFA ^B; >Sq }%

%?HVFA ^B< >4 }%
%?HVFA ^B< >5 }%

%?HVFA ^B43 }%
%?HVFA ^B44 }%

%?HVFA +?%
%?HVFA , ?%
%?HVFA - ?%

%?HVFA ^B48 >4 }%
%?HVFA ^B48 >5 }%
%?HVFA ^B48 >6 }%

%?HVFA ^B48 >7 }%

%?HVFA ^B48 >8 }%
%?HVFA ^B48 >9 }%

%?HVFA ^B49 >4 } s ?HP A%
%?HVFA ^B49 >5 } s ?HP A%

%?HVFA ^B4: >4 }%

%?HVFA ^B4: >5 }%

%?HVFA ^B54 >3 }%

%?HVFA ^B54 >4 }%

%?HVFA ^4 >qxp Ä%
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Wh{ wdqg j udsklf v r i i
Wh{ wr q/ j udsklf v r i i
J udsklf v r q/ wh{ wr i i
Wh{ wdqg j udsklf v r q/ z lwk wkh
vf uhhqv or j lf doo| RUhg
Wh{ wdqg j udsklf v r q/ z lwk wkh
vf uhhqv or j lf doo| [ RUhg
Wh{ wdqg j udsklf v r q/ z lwk wkh
vf uhhqv or j lf doo| DQGhg

%?HVFA ^B53 >3 }%
%?HVFA ^B53 >4 }%
%?HVFA ^B53 >5 }%
%?HVFA ^B53 >6 }%

%?HVFA ^B53 >7 }%

%?HVFA ^B53 >8 }%

Vht xhqf hv
Vshf li | lqj Vf uhhq

P r gh

Xs wr wkuhhvhsdudwhvf uhhq sdj hv f dq eh f r qwur oohg dwdwlp h iur p
wkhkr vwf r p sxwhu/ wr glvsod| wz r wh{ wsdj hv dqg d j udsklf v lp dj h1
Wkhvf uhhq sdj hv f dq eh lqglylgxdoo| f r qwur oohg wr glvsod| wh{ w
r qo| / j udsklf v r qo| r ud f r p elqdwlr q r i wh{ wz lwk j udsklf v1 Wkh
i r oor z lqj vshf li | vf uhhq p r gh=0

Nh| er dug hqwu| lv glvdeohg 2uh0hqdeohg iur p wkhkr vwf r p sxwhue|
wudqvp lwwlqj wkhhvf dshvht xhqf h=0

Glvdeolqj
Nh| er dug r u

Nh| er dug P r gh
Vhohf wlr q

Slq Qxp ehu

GlvdeohNh| er dug
HqdeohNh| er dug

%?HVFA ^B5 k%
%?HVFA ^B5 o%

Xvlqj VKLI Wnh| wr f kdqj hwkhnh| er dug p r gh f dq ehglvdeohg 2
uh0hqdeohg iur p wkhkr vwf r p sxwhue| wudqvp lwwlqj wkhhvf dsh
vht xhqf h=0

GlvdeohVkliwNh|
HqdeohVkliwNh|

%?HVFA ^B46 }%
%?HVFA ^B45 }%

Z lwk wkhvwdqgdug nh| er dug/ wkhvhw0xs p hqx/ kr z hyhu/ f dq eh
hqwhuhg dv ehi r uhe| suhvvlqj VKLI Wi r xuwlp hv/ wkhq HQWHU1
I r ur wkhunh| er dugv vhhsdj h571

QRWH=Z khq wkhnh| er dug r uVKLI Wlv glvdeohg/ wkhXOQ p r gh
lqglf dwr ulv qr wglvsod| hg r q wkhvf uhhq1

Z khq hqdeohg/ dq| wh{ whqwhuhg lq wkhFr p sr vhg Wh{ wLqsxwz loo
ehvkr z q dv dgr wf kdudf whu*1*/ exwz looehwudqvp lwwhg wr wkhkr vwdv
wkhdf wxdowh{ wwkdwz dv hqwhuhg1 Hqdeolqj *SLQ P r gh*kdv qr hi ihf w
lq sr lqw0wr 0sr lqwp r gh1
*SLQ P r gh*glvdeohg
+l1h1wh{ wylvleoh,

*SLQ P r gh*hqdeohg
+l1h1wh{ wvkr z q dv gr wf kdudf whuv *1*,

%?HVFA ^B57 >3 }%

%?HVFA ^B57 >4 }%

h1j 1
*SLQ P r gh*

vwdwxv
Glvdeohg
Hqdeohg

Wh{ whqwhuhg
yld nh| er dug
456789: ; <3
456789: ; <3

Wh{ wvkr z q
r q glvsod|

456789: ; <3
v v v 1

Wh{ wvhqw
wr kr vw

456789: ; <3
456789: ; <3
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Xvhu0Ghi lqdeoh
Fkdudf whuv

Xvhu0Ghi lqdeoh
Nh| v

Glj lwdoRxwsxwv

Wkhuhduh<9DVFLLwz r 0glj lwf r ghv dydlodeoh i r uxvhuv wr dvvlj q wr
hvf dshvht xhqf hv wkdwduh iuht xhqwo| uht xluhg1Wkhvhduh
kh{ dghf lp doD3K wr I I K +vhhWdeoh6, dqg dydlodeoh lq ; elwp r gh
r qo| 1 Wkhvht xhqf hwr ghi lqhd f kdudf whulv dv i r oor z v=0

%?HVFA ^B4< >qxp } gdwd%

qxp lvDVFLLqxp ehur i wkh f kdudf whuehlqj ghi lqhg +ehwz hhqD3K
dqg I I K,1 gdwd j lyhv ; e| whv r i gdwdz klf k p xvwehvxssolhg dv
DVFLLf kdudf whuv1 I r uSl{ howr DVFLLf kdudf whuf r qyhuvlr q wdeoh/
vhhsdj h741

Qr whwkdwvr p h i r qwv p d| xvhwkhvh f kdudf whuv i r uwkhlur z q
sxusr vhv1 Fkdqj lqj i r qwv p d| r yhuz ulwhvr p h r udoor i wkhxvhu0
ghi lqhg f kdudf whugdwd1

Uhghi lqhd I xqf wlr q nh| r uHQWHU z lwk xs wr ; DVFLLf kdudf whuv/
sodf hg lq wkh i r oor z lqj vht xhqf hdwgdwd1

%?HVFA ^B56>Sq } gdwd ?HP A%

Sq lv wkhqxp ehur i wkhnh| ehlqj uhghi lqhg1 Qxp ehuv 4 wr ;
uhghi lqh I 4 wr I ; uhvshf wlyho| / dqg < uhghi lqhv HQWHU1

Wkhglj lwdor xwsxwv f dq eh lqglylgxdoo| f r qwur oohg1 Hdf k r xwsxwf dq
ehwxuqhg r q r ur i i / r uvhwwr wr j j oh lwv f xuuhqwvhwwlqj i r udshulr g
r i wlp h+vr dv wr sur gxf hdvlqj ohsxovh,1 Wkh i r oor z lqj vht xhqf h
lv xvhg=0

%?HVFA ^B58>qxp }%

Ydoxhv i r uqxp duhdv i r oor z v=

qxp Df wlr q
3 Wxuq Glj r xw4 r i i
4 Wxuq Glj r xw4 r q
5 Wxuq Glj r xw5 r i i
6 Wxuq Glj r xw5 r q

Wkh r xwsxwv f dq dovr ehvhwwr wr j j ohwkhluf xuuhqwvhwwlqj i r ud
shulr g r i wlp h/ vr dv wr sur gxf hdvlqj ohsxovh/ xvlqj wkh i r oor z lqj
vht xhqf h=0

%?HVFA ^B58>qxp >f r xqw}%

qxp Df wlr q
7 SxovhGlj r xw4
8 SxovhGlj r xw5

f r xqwghqr whv wkhsxovhohqj wk lq 4243wk vhf r qg vwhsv1D ydoxh r i 3
lv lj qr uhg dqg wkhp d{ lp xp ydoxh lv 5881
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Xvhwkh i r oor z lqj vht xhqf hwr vhohf wwkhuht xluhg i r qwz khq
glvsod| lqj wh{ wr q wkhvf uhhq=0

%?HVFA ^B59 >qxp }%

Ydoxhv i r uqxp duhdv i r oor z v=0

qxp I r qw
3 Hqj olvk
4 F| uloolf
5 Wkdl

P hvvdj hv/ lq wkh i r up r i f kdudf whuv r uhvf dshvht xhqf hv wkdwduh
vhqwwr wkhP huf xu| / f dq ehuhf doohg i r uglvsod| p dq| wlp hv +vhh
Wdeoh9,1

D wr wdor i : /333 f kdudf whuv p d| ehvwr uhg dv p hvvdj hv lq UDP 1
Hdf k p hvvdj h lv dvvlj qhg dq lghqwli | lqj ydoxhehwz hhq 4 dqg <<1
D p hvvdj hvkr xog qr wehdoor f dwhg wr dq lghqwli lhudouhdg| lq xvh1

Wkh f r ghv lq wkhp hvvdj h f dq ehdq| ylvleoh r uf r qwur of kdudf whu/
h{ f hsw?VW[ A/ ?HW[ A dqg ?HP A/ r uwkhhvf dshvht xhqf h i r u
%VhwXs P hvvdj h i r uOdwhuUhf doo%1 Lwlv sr vvleohwr f uhdwhd
p hvvdj hvwulqj wr uhf door wkhup hvvdj hv1

Rq wudqvp lvvlr q wr wkhP huf xu| / p hvvdj hv duhvwr uhg whp sr udulo|
lq Vwdwlf Udqgr p Df f hvv P hp r u| +VUDP ,1D p hvvdj hp d| eh
uhf doohg dv r iwhq dv uht xluhg/ exwlwlv or vwli wkhsr z hulv uhp r yhg
iur p wkhP huf xu| 5. Whup lqdo1 Li wkh f r p p dqg %Vwr uhwr
QYUDP %lv vhqwdiwhuwkhp hvvdj h/ wkhq wkh f r qwhqwv r i wkh
VUDP duh f r slhg wr wkhQr q0Yr odwlohUDP +QYUDP , wr hqvxuh
suhvhuydwlr q lq f dvh r i sr z huidloxuh1

Li wkhP huf xu| 5. Whup lqdolv wxuqhg r i i dqg vxevht xhqwo| wxuqhg
r q/ lwf r slhv wkh f r qwhqwv r i QYUDP lqwr VUDP / uhvwr ulqj dq|
p hvvdj hv gr z q0or dghg xs wr wkhwlp hwkhodvw%Vwr uhwr QYUDP %
f r p p dqg z dv vhqw1 Li wkhvhw0xs p r gh lv hqwhuhg dqg ohiw/ wkh
f r qwhqwv r i VUDP duh f r slhg wr QYUDP dxwr p dwlf doo| 1

Eor f nv duhvwulqj v r i gdwd lq d i l{ hg i r up dwz klf k f dqqr weh
lqwhuuxswhg/ r ewdlqhg iur p duhdg r i glj lwdolqsxwv/ r uiur p dedu
f r ghuhdg r ud f dug vz lsh1 Wkh i r up dwglvwlqj xlvkhv wkhgdwdvwulqj
iur p nh| sdg0hqwhuhg gdwd1

I r qwvhohf wlr q

P hvvdj hv

Vwr ulqj P hvvdj hv

Eor f nv
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Wudqvp lvvlr q r i p hvvdj hv lq sr lqw0wr 0sr lqwf r qi lj xudwlr q lv
lp p hgldwh/ l1h1dwhyhu| nh| vwur nh/ r usur p swo| diwhud f dug0uhdg1
Wkh f r qwur of r ghv dqg hvf dshvht xhqf hv ghvf ulehg lq wklv vhf wlr q
duhdydlodeoh/ z lwk wkhh{ f hswlr qv qr whg1

Wudqvp lwwhg p hvvdj hv i r oor z wkh i r up dw=

?VW[ ADGGU I XQF LG GDWD GP \ FVXP ?HW[ A

Sr lqwwr Sr lqw
Wudqvp lvvlr q

VwduwWudqvp lvvlr q +35K,

D wz r e| whdgguhvv i lhog/ dv vhwxs lq Whohp hwu|
Dgguhvv z lwk ydoxh4 wr 481I r up xowl0gur s p r ghvhh
sdj h731 Wklv lv doz d| v %34%lq sr lqwwr sr lqwp r gh1

Ghwhup lqhv w| sh r i lqi r up dwlr q ehlqj wudqvp lwwhg z lwk
dvlqj ohe| wh f kdudf whu1 I r up hvvdj hv wudqvp lwwhg iur p
wkhP huf xu| 5. whup lqdowklv lv doz d| v %G%+77K,/ dqg
%U%+85K, i r up hvvdj hv uhf hlyhg e| wkhP huf xu| 5.
whup lqdo1

Lghqwli lhv vr xuf h r i gdwd iur p dvlqj ohe| wh=0

%E%+75K, gdwd iur p Z lhj dqg Vhf xulw| Fdug vz lsh
%F%+76K, gdwd iur p Sur { lp lw| Fdug uhdglqj
%H%+78K, gdwd iur p Glj lwdoLqsxwuhdg1

RwkhuLG f r ghv duhdydlodeoh lq P xowl0gur s p r gh+vhh
sdj h73,

Lqi r up dwlr q ehlqj vhqwiur p wkh lghqwli lhg vr xuf h=
gdwd iur p Vhf xulw| Fdug/ hqf r ghg dv kh{ DVFLL/ r u
gdwd ir uGlj lwdoLqsxwuhdghudv dvlqj ohe| wh1

Vlqj oh f kdudf whu/ xvxdoo| 33K exwli wklv z r xog uhvxowlq
wkh i r oor z lqj FVXP e| whehlqj d f r qwur of kdudf whu/ wkh
GP \ lv vhwwr 53K1

D vlqj ohe| wh f khf nvxp f kdudf whu/ z klf k lv wkh : elw
qhj dwhg doj heudlf vxp r i doowkh f kdudf whuv lq wkhvwulqj
iur p ?VW[ A wr GP \ lqf oxvlyh1

Hqg Wudqvp lvvlr q f kdudf whu+36K, +vhhWdeoh7,

?VW[ A

DGGU

I XQF

LG

GDWD

GP \

FVXP

?HW[ A

H{ dp sohv r i p hvvdj hv duh j lyhq lqDsshqgl{ E1
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Lq p xowl0gur s p r ghwkhp dvwhughylf hsr oov wkhvodyhP huf xu| 5.
Whup lqdov1 Xs wr 48 Whup lqdov| vwhp v f dq wudqvp lwwr dvlqj ohkr vw
f r p sxwhuylddvlqj ohwz lvwhg sdluf deohxwlolvlqj UV7; 8 ohyhov
+wz r sdluv li UV755 lv xvhg,1 WkhP xowl0gur s p dvwhulqlwldwhv doo
f r p p xqlf dwlr qv dqg wkhvodyhv f dq r qo| uhso| z khq uht xhvwhg1

P xowl0gur s r shudwlr q lv vxssr uwhg r yhuwkhUV7; 8 dqg wul0vwdwh
f r qwur oohg UV755 f r p p xqlf dwlr qv olqn ehwz hhq L1V Lqwhuidf h
P r gxohv1 Vr wkhvhp xvweh lqvwdoohg hyhq li r shudwlr q lv lq qr q0
kd}dugr xv duhdv1

WkhP huf xu| 5. OFG vf uhhq lq p xowl0gur s p r gh r shudwhv lq wkh
vwdqgdug sdj h i r up dw/ z lwk wkhh{ f hswlr q wkdwwkhhlj kwk olqh lv
xvhg dv wkhhglwlqj duhd i r uf r p sr vlqj eor f nv1 Wr dyr lg ghohwlr q
r i gdwdehlqj f r p sr vhg r q Olqh ; / kr vwr shudwr uv vkr xog xvholqhv
4 wr : 1

Lq wkh f dvh r i wkhkr vwf r p sxwhuwudqvp lwwlqj dFohduVf uhhq hvf dsh
vht xhqf h/ lq P xowl0gur s p r gh/ olqhv 4 wr : r i wkhVf uhhq duh
f ohduhg1Olqh ; lv qr wdi ihf whg1

Rq Olqh ; / dq doskd0qxp hulf nh| suhvv f dxvhv wkh f kdudf whuwr
dsshdur q wkher wwr p olqh r i wkhvf uhhq dwf r oxp q 91 Xs wr 63
f kdudf whuv f dq eh f r p sr vhg lqwr dp hvvdj h1 Wr hglwxvhwkh
edf nvsdf hnh| / EV +I ; lq Qxp hulf p r gh,1Z khq f r p sohwh/ suhvv
HQWHU wr t xhxhwkhp hvvdj h i r uwudqvp lvvlr q1

Li d ixqf wlr q nh| lv df wlydwhg z klohdp hvvdj h lv ehlqj f r p sr vhg/
wkh ixqf wlr q f r gh lv dgghg wr wkheor f n exi ihudkhdg r i wkh
p hvvdj h/ z lwkr xwdiihf wlqj wkh f r p sr vlwlr q r i wkhp hvvdj h1

P hvvdj hv duheor f n0edvhg dqg wkhuhi r uh lqglylvleoh1 Vr wkh
vr iwz duhkdqgvkdnlqj idf lolw| [ r q2[ r i i lv dxwr p dwlf doo| glvdeohg
li P xowl0gur s Rshudwlr q lv vhohf whg lq wkhVhwxs p hqx +vhhWdeoh
4,1

WkhP huf xu| whup lqdogr hv qr wlqklelwuhf hlyhg f kdudf whuv ehlqj
glvsod| hg r q wkh ; wk olqh r i wkhvf uhhq1 Vr dp hvvdj hehlqj
f r p sr vhg p d| eh r yhuz ulwwhq r q wkhvf uhhq/ dowkr xj k lwz loovwloo
eh f r p sr vhg f r uuhf wo| lqwr deor f n1

P xowl0Gur s
Whohp hwu|

P xowl0Gur s P r gh
Vf uhhq
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Wkheor f n i r up dwir up hvvdj hv lq p xowl0gur s duhvlp loduwr wkdwir u
Sr lqw0wr 0Sr lqwp r gh/ dqg duhuhf hlyhg dv z hoodv wudqvp lwwhg=0

?VW[ ADGGU I XQF LG GDWD GP \ FVXP ?HW[ A

Wkhvh i lhogv duhghvf ulehg r q sdj h6; 1 Wkh i r oor z lqj i lhogv kdyh
dgglwlr qdor swlr qv lq p xowl0gur s p r ghdv i r oor z v=0

Eor f n I r up dw

P huf xu| 5. Whup lqdof dq ehvhwwr uhvsr qg wr dq|
dgguhvv lq udqj h4 wr 48 lq wkhVhwxs p hqx1Dgguhvv 33
lv uhvhuyhg i r ueur dgf dvwwr doovodyhwhup lqdov1

Lq dgglwlr q wr wkh f r ghv E/ F dqg Hghvf ulehg lq Sr lqw0
wr 0Sr lqwP r gh/ dvlqj ohe| whghi lqhv wkheor f n vr xuf hdv
i r oor z v=0

%D%+74K, eor f n iur p r shudwr unh| er dug hqwu|
%G%+77K, eor f n iur p nh| er dug ixqf wlr q nh| +I owr I ; ,

I r up dwgli ihuv volj kwo| i r uvhqglqj r uuhf hlylqj gdwd
eor f nv1 Eor f n gdwduhf hlyhg e| wkhP huf xu| 5. f dq eh
xs wr 45; e| whv or qj / f r qwdlqlqj ylvleoh f kdudf whuv dqg
hvf dshvht xhqf hv1

Eor f n gdwdwudqvp lwwhg e| wkhP huf xu| 5. lqf oxghv r qh
r i wkhder yhLG e| whv r uwkh%P xowl0gur s Df nqr z ohgj h%
eor f n +vhhVhwxs p hqx r q sdj h58,1 Qr df nqr z ohgj h0
p hqwlv vhqwli wkhuhf hlyhg eor f n z dv deur dgf dvw1

DGGU

LG

GDWD

D nh| r uvhulhv r i nh| v suhvvhg r q wkhwhup lqdoduhvwr uhg lqwr dq
r xwsxwexi ihur q wkhnh| suhvv HQWHU1 Wkhp dvwhuxqlwuhdgv wkh
r xwsxwexi ihur q d I LUVW0LQ/ I LUVW0RXWedvlv1 Wkhhvf dsh
vht xhqf hwr vhqg wkhqh{ wexi ihulv ghi lqhg lq Wdeoh9 r q sdj h671

H{ dp sohv r i w| slf dovht xhqf hv dqg kr z wkh| duh f r p sr vhg duh
j lyhq lqDsshqgl{ E1

Vhqglqj Eor f n
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Wr vhohf wJ udsklf v z lwk Wh{ wr uJ udsklf v dor qh/ vhhsdj h681Qr wh
wkdwr q P huf xu| whup lqdov z lwk wh{ wr qo| / wkhhqkdqf hg vr iwz duh
ghvf ulehg ehor z lv qr wdydlodeoh1

Lq J udsklf v p r gh/ wkhglvsod| lv p dghxs r i 97 ur z v r i 73
f r oxp qv1 Hdf k f r oxp q sr vlwlr q lv d *wloh*p dghxs r i 9 sl{ hov
df ur vv e| 4 sl{ holq khlj kw1

Qr f xuvr ulv ylvleoh lq j udsklf v p r gh1Dv dwloh lv z ulwwhq/ dyluwxdo
f xuvr ulv lqf uhp hqwhg1 Wkhyluwxdof xuvr ukdv lwv r z q vhwr i
f r r uglqdwhv door z lqj df f hvv wr j udsklf v z lwkr xwf r uuxswlqj wh{ w
f xuuhqwo| glvsod| hg1

Fr r uglqdwhv duhghi lqhg e| wkhe| whqxp ehudqg ur z qxp ehu/
f dof xodwhg iur p wkhwr s ohiwf r uqhur i wkhglvsod| 1 Z lwk r qhe| wh
ht xdwlqj wr 9 sl{ hov/ vlp soh r uelwp ds lp dj hv duhsr vlwlr qhg
kr ul} r qwdoo| iur p wkh9 sl{ hoer xqgdulhv1

J udsklf v p d| ehgr z qor dghg dv delw0p ds lp dj h iur p r i i0olqh
J udsklf v Fr qyhuwhuVr iwz duh/ dydlodeoh iur p P huf xu| KP LOwg/ r u
ghvlj qhg gluhf wo| r q wkhglvsod| 1

Hdf k wloh lv lqglylgxdoo| df f hvvleoh/ dqg hdf k sl{ hosdwwhuq lv
xqlt xho| p dsshg wr dqDVFLLf kdudf whu/ ghi lqhg lq Wdeoh : ehor z 1
Lq wkhwdeohdâ uhsuhvhqwv d f ohdu/ RI I vwdwhsl{ ho/ dqg dã
uhsuhvhqwv dsl{ holq wkhhqhuj lvhg/ RQ vwdwh1Wkhsl{ hosdwwhuq lv
uhdg ohiwwr ulj kw1

J udsklf v Glvsod|
P r gh

J udsklf v Glvsod|
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Lq J udsklf v P r gh/ Fxuvr u2Vf uhhq Fr qwur of r ghv gli ihuvolj kwo|
iur p wkr vh lq Fkdudf whuGlvsod| P r gh1Wdeoh ; olvwv wkhhvf dsh
vht xhqf hv dqg df wlr qv wkdwuhvxowlq z khq J udsklf v P r gh1

Df wlr q

FohduGlvsod|
VhwJ udsklf Glvsod| P r gh
VhwFkdudf whuGlvsod| P r gh

P r yhYluwxdoFxuvr u-

YluwxdoQhz Olqh
YluwxdoFxuvr uGr z q
YluwxdoFxuvr uXs

Vhohf wvwdqgdug f kdudf whuvl}h
Vhohf woduj huf kdudf whuvl}h

Fkdudf whuVwulqj

%?HVFA ^5 M%
%?HVFA ^B5 }%
%?HVFA ^B6 }%

%?HVFA ^Su>Sf K%
%?HVFA ^Su>Sf i% +I 2Z 7y7: . ,

%?HVFA H%
%?HVFA G%
%?HVFA P %

%?HVFA ^B6 }%
%?HVFA ^B6 ] %

WkhODUJ HU f kdudf whup r ghxvhv dwulsohkhlj kw/ h{ wudz lgh
f kdudf whuqhhghg wr vdwlvi | f huwdlq p hwur or j lf douhj xodwlr qv1

Qr wh=Vhohf wlqj hlwkhuvwdqgdug r uoduj huf kdudf whuvl}h
dxwr p dwlf doo| sodf hv wkhP huf xu| lqwr f kdudf whuglvsod| p r gh1

- Sudqg Sf ghi lqhwkhwlohwr z klf k wkh f xuvr uvkr xog p r yh/ ehlqj
uhvshf wlyho| ur z dqg f r oxp q qxp hudov lqDVFLLf r gh1 Wlohur z 4
lv wkhwr s r i wkhvf uhhq dqg wlohur z 97 lv wkher wwr p / vr Suuhihuv
wr wkhur z or f dwlr q r i wkhwlohwr z khuhwkhyluwxdoj udsklf v f xuvr u
z loop r yh1 Wloh f r oxp q 4 lv dwwkhohiwvlgh r i wkhvf uhhq dqg wloh
f r oxp q 73 dwwkhulj kw/ vr Sf uhihuv wr wkh f r oxp q or f dwlr q r i wkh
wloh1

Wkhuhp dlqlqj Fr qwur of kdudf whuvwulqj v olvwhg lq Wdeoh9 r q sdj h
67 i r uFkdudf whuGlvsod| P r ghdsso| ht xdoo| lq J udsklf v P r gh1

Fxuvr udqg Vf uhhq
Fr qwur oFr ghv

Wdeoh ;
Fxuvr u2Vf uhhq

Fr qwur olq J udsklf v
P r gh

Fr qwur oFr ghv
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Gudz Olqh

Gudz d Vr olg Er {

Gr z qor dglqj d
J udsklf Elwp ds
Lp dj hwr Vf uhhq

D olqh f dq ehgudz q dwdq| dqj ohxvlqj wkh i r oor z lqj vht xhqf h=0

?HVFA ^B4; >7 >{ 4 >| 4 >{ 5 >| 5 }

z khuh { 4 +sl{ hoqxp ehu, dqg | 4 +ur z qxp ehu, j lyhwkhsl{ ho
f r r uglqdwhv r i wkhvwduwr i wkholqh/ dqg { 5/ | 5 j lyhwkhsl{ ho
f r r uglqdwhv r i wkhhqg r i wkholqh1

Qr whwkdwdoof r r uglqdwhv vwduwdw}hur / l1h1wkhwr s ohiwsl{ holv
or f dwhg dw+3/ 3,1

Wr gudz dvr olg er { / xvh r qh r i wkh i r oor z lqj vht xhqf hv1

Vr olg eodf n er { ?HVFA ^B4; >5 >{ 4 >| 4 >{ 5 >| 5 }
Vr olg z klwher { ?HVFA ^B4; >6 >{ 4 >| 4 >{ 5 >| 5 }

z khuh { 4 +sl{ hoqxp ehu, dqg | 4 +ur z qxp ehu, j lyhwkhsl{ ho
f r r uglqdwhv r i wkhvwduwr i wkholqh/ dqg { 5/ | 5 j lyhwkhsl{ ho
f r r uglqdwhv r i wkhhqg r i wkher { 1

Z khq gr z qor dglqj d j udsklf v elwp ds lp dj h/ hqwhuwkhsr vlwlr q
dqg vl}h r i wkh lp dj h lq wkh i r oor z lqj vht xhqf h1

?HVFA ^B4; >4 >{ 4 >| 4>z lgwk >khlj kw} gdwd

z khuh { 4 +e| whqxp ehu, dqg | 4 +ur z qxp ehu, duhwkh f r r uglqdwhv
r i wkhwr s ohiwf r uqhu/ dqg z lgwk/ khlj kwj lyhwkhz lgwk +lq e| whv,
dqg khlj kw+lq ur z v, r i wkh lp dj h1gdwd lv wkhsl{ hogdwddv vkr z q
lq wdeoh : 1
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Fdug Uhdghu

Rshudwhg e| suhvhqwlqj dvhf xulw| f dug wkur xj k wkhuhdghu/ d
vxf f hvvixouhdg lv lqglf dwhg e| dehhs1 Lq sr lqw0wr 0sr lqwp r gh/
wudqvp lvvlr q wr wkhkr vwf r p sxwhulv lp p hgldwh1Lq p xowl0gur s
p r ghwkhgdwd lv vwr uhg lq wkh r xwsxwexi ihu1Wkhp hvvdj h i r up dwlv
ghwhup lqhg e| wkhe| whvwuxf wxuhvhwwlqj / vhohf whg gxulqj vhw0xs/
dqg f r p sulvhv dq hvf dshsuhi l{ / ixqf wlr q f r gh/ gdwddqg uhwxuq1I r u
vht xhqf hv f r qwur oolqj wkh f dug uhdghu/ vhhsdj h671

Rswlr qdo
Ht xlsp hqw
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Whf kqlf doVshf li lf dwlr q

P huf xu| 5.
Whup lqdo 6: 3 p p

55: p p
+z lwk f dug uhdghu, <: p p
+z lwkr xwf dug uhdghu, 9: p p
818Nj
Xowudp dulqhEoxh
Hsr { | sulp hu
GxSr qwDohvwdé DS

Sk| vlf doGdwd
Khlj kw
Z lgwk
Ghswk

Z hlj kw
Fr or xu
Sdlqww| sh

Vxshuwz lvw/ Olt xlg Fu| vwdo1
Uhiohf wlyh i lowhuv/ OHG edf nolj kw
Eodf n r q vloyhu
73 f kdudf whuv/ ; olqhv 9 { ; gr w
f kdudf whuf hoo>45; suh0ghi lqhg dqg <9
gr z qor dgdeohDVFLLf kdudf whuv lq ; elw
p r gh><9DVFLLf kdudf whuvhwlq : elw
p r gh1
Fkdudf whukhlj kw715 p p 1
573 { 97 j udsklf sl{ hov/ i r up lqj 5893
wlohv1
Fkdudf whuf hookhlj kw715 p p r u451:
p p 1
Vhdohg p hp eudqhvz lwf khv1
Sr o| hvwhur xwhuod| hu/ z lwk wdf wloh
uhvsr qvh1Gdp s z lshdeoh i r u
f ohdq2vwhulohhqylur qp hqwv1
63 nh| v lqf oxglqj ; ixqf wlr qv1
Rswlr q i r uDxgleohvr xqghuyld
p hp eudqhvhohf whg lq Vhwxs1
XsshuFdvh+X,/ Or z huf dvh+O,/
Qxp hulf 2Fr p p dqg +Q,1
6 z khwwhg lqsxwv i r uh{ whuqdof r qwdf wv
r uL1V1%vlp sohdssdudwxv%1
5 Rswlf doo| Lvr odwhg Rshq0f r oohf wr u
r xwsxwv1I r uVdihDuhdxvh/ f dq ehxvhg
z lwk 57Y GF xs wr 433p D p d{ lp xp 1
Edvhg r q YW4331
Wr dqg iur p wkhkr vwf r p sxwhulq ixoo
r ukdoi gxsoh{ / xvlqj vwdqgdug : elwr u
; elwDVFLLf kdudf whuv14533 wr
448/533 Edxg1

Shui r up dqf hGdwd
Glvsod| W| sh

Glvsod| Fr or xu
Fkdudf whuP r gh

J udsklf v P r gh

Nh| sdg

Nh| er dug p r ghv

Glj lwdoLqsxwv

Glj lwdoRxwsxwv

Sur wr f r o
Fr p p xqlf dwlr q
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Lqf r p lqj exi ihu6; 7 f kdudf whuv or qj 1
[ r q0[ r i i f r qwur ovhohf whg lq Vhwxs1
[ r i i vhqwwr kr vwf r p sxwhuz khq exi ihu
lv z lwklq 43 e| whv r i ehlqj ixoo1 [ r q
vhqwz khq Whup lqdoexi ihulv z lwklq 8
f kdudf whuv r i ehlqj hp sw| 1 Lq p xowl0
gur s r uP r gexv p r gh/ [ r q0[ r i i
f r qwur olv glvdeohg1
; N QYUDP ir uudslg uhf door i xvhu
j udsklf v r uf kdudf whuv1
Gdwd lv wkhelqdu| ydoxh r i wkh6
uhdgdeoh lqsxwv eldvhg e| 53K

G: Doz d| v d }hur 1
G9 Doz d| v d }hur 1
G8 Doz d| v d r qh1
G7 Vdp hdv Glj lwdoLqsxw4
G6 Doz d| v d }hur 1
G5 Glj lwdolqsxw60Wklv elwlv d%4%

li d f r qwdf wlv f or vhg1
G4 Glj lwdolqsxw51Wklv elwlv d%4%

li d f r qwdf wlv f or vhg1
G3 Glj lwdolqsxw41Wklv elwlv d%4%

li d f r qwdf wlv f or vhg1

Li wkhGlj lwdoLqsxwlv z luhg wr d
sur { lp lw| vz lwf k>
p4q@Qr P hwdoSuhvhqw
p3q@P hwdoSuhvhqw
%D%+74K, Rshudwr unh| suhvv
%E%+75K, Vhf xulw| Vz lshFdug
%F%+76K, Vhf xulw| Sur { lp lw| Fdug
%G%+77K, I xqf wlr q nh|
%H%+78K, Glj lwdoLqsxw
%I %+79K, I lhog VhuldoLqsxw
P d{ lp xp r i 48 whup lqdov p d| eh
p xowl0gur sshg yldLV lqwhuidf h
p r gxohv1
Sur sulhwdu| / edvhg r qDQVL0[ 61

Exi ihuv

XvhuP hp r u|

Glj lwdoLqsxwv

Lqsxwv lghqwli lhg e| LG

P xowl0Gur s P r gh

P xowl0Gur s Sur wr f r o

053êF wr . 93êF
053êF wr . : 3êF
LS99 Vwdqgdug
HH{ ldLLF W7
VLUD 35DWH[ 55<: [
LVR<334=5348

Hqylur qp hqwdoFr qglwlr qv
Rshudwlqj Whp shudwxuh
Vwr udj h
Sur whf wlr q
Fhuwli lf dwlr q
VludVdihw| Vhuylf hv Owg1
Txdolw| Dvvxudqf h
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458NK} UI LG Sur { lp lw| f dug uhdghu
59 elwelqdu| soxv 5 sdulw| elwv lv
vwdqgdug/ exwwkhP huf xu| 5. vxssr uwv
door wkhuKLG 458NK} f dug vwdqgdugv
Fdug uhdghulv f huwli lhg i r uxvhz lwk
P huf xu| 5. Whup lqdo
P lqlp xp r i 43p p dwuhdghuFhqwuh

Wkhqr q0LV whup lqdokdv vlp loduvshf li lf dwlr qv wr LVWhup lqdo1 Wkh
xqlwp d| ehxvhg dv dvwdqg dor qhvdihduhdWhup lqdosr z huhg e| d
57 Y/ 4 Z dwwvxsso| / z lwk dq UV565 r uUV7; 82755 sr uw1

053êF wr . 93êF
053êF wr . : 3êF
LS99 Vwdqgdug

Rshudwlqj Whp shudwxuh
Vwr udj h
Sur whf wlr q

Hqylur qp hqwdoFr qglwlr qv

Qr q0L1V1P huf xu| 5.
Whup lqdo

KLG Sur { lp lw| Fdug
Uhdghu

HP 7334
Sur { lp lw|

Fdug Uhdghu

Shui r up dqf hGdwd
Sulqf lsoh r i Rshudwlr q
Fdug Fr gh

Lqwulqvlf Vdihw|

Uhdglqj Glvwdqf h

458NK} UI LG Sur { lp lw| f dug uhdghu
59 elwelqdu| soxv 5 sdulw| elwv lv
vwdqgdug
Fdug uhdghulv f huwli lhg i r uxvhz lwk
P huf xu| 5. Whup lqdo
P lqlp xp r i 43p p dwuhdghuFhqwuh

053êF wr . 93êF
053êF wr . : 3êF
LS99 Vwdqgdug

Rshudwlqj Whp shudwxuh
Vwr udj h
Sur whf wlr q

Hqylur qp hqwdoFr qglwlr qv

Shui r up dqf hGdwd
Sulqf lsoh r i Rshudwlr q
Fdug Fr gh

Lqwulqvlf Vdihw|

Uhdglqj Glvwdqf h

P LI DUH
Sur { lp lw|

Fdug Uhdghu
46189 P k} Fr qwdf wohvv Vp duwf dug
+r ulj lqdolw| iur p Sklolsv,
P LI DUHFodvvlf f dugv vxssr uwhg1
Rqo| wkh65 elwXqlt xhVhuldoQxp ehu
+XVQ, lv uhdg
Wklv lv qr wshup lwwhg z lwk wkhLV Fdug
Uhdghu
Fdug uhdghulv f huwli lhg i r uxvhz lwk
P huf xu| 5. Whup lqdo
P lqlp xp r i 43p p dwuhdghuFhqwuh

053êF wr . 93êF
053êF wr . : 3êF
LS99 Vwdqgdug

Rshudwlqj Whp shudwxuh
Vwr udj h
Sur whf wlr q

Hqylur qp hqwdoFr qglwlr qv

Shui r up dqf hGdwd
Sulqf lsoh r i Rshudwlr q

Fdug Fr gh

Fdug Z ulwlqj

Lqwulqvlf Vdihw|

Uhdglqj Glvwdqf h
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U83: 2U83: D L1V1
Lqwhuidf hP r gxoh 4553p p

44; p p
66 p p
583 j udp v +dssur { 1,
Wkhup r sodvwlf XO<7 Y03
Eodf n
53Y/ 433à qr p lqdo/ j doydqlf doo|
lvr odwhg
Vhhsdj h4:
68p p wudqvyhuvhudloGLQ 795: :
53065 Y g1f 15Z p d{ lp xp 1
Qr p lqdo; 3p D dw57Y
Qr wUht xluhg
Lqf r p lqj sr z hudqg Fr p p v duh
j doydqlf doo| lvr odwhg iur p kd}dugr xv
duhd
UV565/ UV755 dqg UV7; 8 +vhh
Dsshqgl{ H,
P r xqwhg lq vdihduhd
Hsvlor q 39DWH[ 543:

053êF wr . 93êF
073êF wr . : 3êF
<8( qr q0f r qghqvlqj
LS73
VdihDuhd

Rshudwlqj Whp shudwxuh
Vwr udj h
Kxp lglw|
Sur whf wlr q
Or f dwlr q

Hqylur qp hqwdoFr qglwlr qv

Khlj kw
Z lgwk
Ghswk
Z hlj kw
P dwhuldo
Fr or xu
LVWhup lqdov

LV Fdeolqj
P r xqwlqj
Sr z hu

LV Hduwk
Lvr odwlr q

Fr p p xqlf dwlr qv

Lqwulqvlf Vdihw|

Sk| vlf doGdwd
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Dsshqgl{ D
41 Kdqg Er r n r i Uholdelolw| Gdwd+7,/ Eulwlvk Whohf r p 1

51 EV HQ 933: <058=5337 Ht xlsp hqwir usr whqwldoo|
h{ sor vlyhdwp r vskhuhv1

Uhihuhqf hv
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Wklv sdj h lv lqwhqwlr qdoo| ohiweodqn
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Dsshqgl{ E
H{ dp sohv r i kr z wr xvhwkhP huf xu| 5. hvf dsh f r ghv wr f r p sohwh
df wlr qv duh j lyhq ehor z 1 Wdnhd ihz p lqxwhv wr idp loldulvh
| r xuvhoi z lwk wkhp hwkr g i r ughvlj qlqj eor f nv dqg p hvvdj hv/ r u
j udsklf lp dj hv1

Wklv h{ dp sohuxqv wkur xj k wkhp hwkr g wr vhqg dwh{ wp hvvdj hwr d
P huf xu| *v glvsod| 1 Wkhwh{ wxvhg lq wklv h{ dp soh lv wkhz r ug
%WHVW%1

Xvlqj wkh i r up dwr i deor f n/ z h f dq h{ dp lqhkr z lwlv f r p sr vhg=0

%?VW[ ADGGU I XQF GDWD GP \ FVXP ?HW[ A%

?VW[ A f kdudf whudoz d| v vwduwv deor f n dqg lv vr p hwlp hv nqr z q dv
wkhFr qwur oE f kdudf whu1 Wkhwhup lqdoqhhgv wr uhf hlyhwkh
f kdudf whuKh{ ydoxh35K1

DGGU
Ehir uhdq| wudqvp lvvlr q lv p dgh/ ghwhup lqhwkhghvwlqdwlr q
whup lqdodgguhvv1 Wklv dgguhvv lv vhwp dqxdoo| lq wkhVhw0xs p r gh
r q wkhwhup lqdodqg lv dqxp ehuehwz hhq 4 dqg 481 WkhDGGU
i lhog lv dwz r e| wh i lhog1 Vr li wkhghvwlqdwlr q whup lqdodgguhvv lv 4/
wkhq wkh i lhog p xvwf r qwdlq 341

I XQF
Wkh I XQF e| wh lv d%G%+77K, i r up hvvdj hv wudqvp lwwhg iur p wkh
P huf xu| 5. whup lqdodqg %U%+85K, i r up hvvdj hv uhf hlyhg e| wkh
P huf xu| 5. whup lqdo1 Lq wklv h{ dp sohwklv e| whp xvweh%U%1

GDWD
D i lhog r i yduldeohohqj wk/ wklv f r qwdlqv wkh%p hvvdj h%wr eh
wudqvp lwwhg z khwkhulwlv wh{ wr ud f r qwur of kdudf whuvwulqj 1 Lq wklv
h{ dp sohwkhz r ug %WHVW%lv ehlqj wudqvp lwwhg1

?HW[ A
Wkh?HW[ A f kdudf whudoz d| v hqgv deor f n dqg lv vr p hwlp hv
nqr z q dv wkhFr qwur o0F f kdudf whu1 Wkhwhup lqdoqhhgv wr uhf hlyh
wkh?HW[ A f kdudf whuwkdwkdv wkhydoxh36K1

Xvlqj P huf xu| 5. lq
P xowl0gur s P r gh

Wh{ wWudqvp lvvlr q
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Fkhf nvxp
Fdof xodwlr q

Wr f dof xodwhwkhFVXP ir uwkhder yhh{ dp soh=0

WdnhwkhKh{ ydoxh r i wkhFkdudf whuv dqg dgg wkhp doowr j hwkhu1
Wkh f r ghv duholvwhg r q sdj h641

?VW[ A +35K,
DGGU 34 +63/ 64K,
I XQF U +85K,
GDWD WHVW +87/78/86/87K,
GP \ ?QXOA +33K,

Vxp r i der yh f r ghv=0

35. 63. 64. 85. 87. 78. 86. 87. 33 @34I 8K

34I 8 lq Kh{ @444443434 lq Elqdu|
*DQG*wkhder yhz lwk +: I K, @4443434
Qhj dwhwkhder yh+wz r *v f r p sohp hqw, e| lqyhuwlqj dooelwv
dqg dgg 4 @3334344 @3EK

Wklv ydoxh lv ohvv wkdq 53K/ z klf k lv d f r qwur of r ghdqg vr wkh
sur f hvv qhhgv wr ehuhshdwhg z lwk GP \ @53K1 Wklv uhvxowv lq d
qhz f khf nvxp kdylqj wkhydoxh9EK/ z klf k wudqvodwhv wr wkh
f kdudf whu%n%1

Wr wudqvp lwwkhz r ug %WHVW%wr wkhwhup lqdodwdgguhvv 34/ wkh
i r oor z lqj vwulqj qhhgv wr ehvhqw=0

%?VW[ A 3 4 U WHVW?VSA n ?HW[ A%

Xvlqj wkh i r up dwghvf ulehg der yh/ wkhP dvwhuvhqgv deor f n wr uhdg
wkh r xwsxwexi ihur q dP huf xu| 5. whup lqdoz lwk P xowl0gur s
dgguhvv 34 dv i r oor z v=0

?VW[ A +35K,
DGGU 34 +63/64K,
I XQF U +85K,
GDWD %?HVFA ^B< >4 }% +4E/8E/6I /6</6E/64/: DK,
GP \ ?QXOA +33K,

Wkh f khf nvxp f dq eh f dof xodwhg wr eh : : K/ z klf k lv wkhDVFLL
f r gh i r uwkhohwwhu%z %1

Wkheor f n wr ehvhqwwr wkhwhup lqdowdnhv wkh i r up =0

%?VW[ A 3 4 U ?HVFA ^B< >4 } ?QXOA z ?HW[ A%

WkhUh0vhqg OdvwEor f n f r p p dqg +vhhsdj h67, door z v wkhexi ihu
wr ehuhdg uhshdwhgo| 1

Uhdglqj wkh
Eor f n Exi ihu
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Uhdglqj wkh
Glj lwdoLqsxwv

WkhFr qwur oFkdudf whuVwulqj wr uhdg wkhGlj lwdoLqsxwv lq P xowl0
gur s p r gh lv=0

%?HVFA ^B7 }%

Xvlqj wkhp hwkr g ghp r qvwudwhg der yh/ wkheor f n wr ehvhqwlq
p xowl0gur s p r ghehf r p hv=0

%?VW[ A 3 4 U ?HVFA ^B7 } ?QXOA k ?HW[ A%

Wklv df wlr q f dxvhv wkhvwdwxv r i wkhh{ whuqdof r qwdf wv wr eh f r slhg
lqwr wkh r xwsxwexi ihu1 Lwlv sr vvleohwr lqf r usr udwhdEor f n Uhdg
lqvwuxf wlr q lqwr dvlqj oheor f n f r p p dqg e| sxwwlqj lqwr wkhGDWD
i lhog er wk wkhFr qwur oVwulqj wr uhdg wkhglj lwdolqsxwv dqg wkh
Fr qwur oVwulqj wr uhdg wkheor f n exi ihu1

Li wkhghvwlqdwlr q whup lqdolv vhwxs z lwk P xowl0gur s Df nqr z ohgj h
Hqdeohg wkhq wkhP huf xu| 5. whup lqdovhqgv dqDf nqr z ohgj h
Eor f n edf n wr wkhp dvwhu1 Lwgr hv wklv r q uhf hlswr i dydolg Eor f n r i
p dwf klqj dgguhvv +l1h1wkhP xowl0gur s Sur wr f r olv f r uuhf w, dqg wdnhv
wkh i r up =0

%?VW[ A 3 4 G ?QXOA\ ?HW[ A%

Wklv vwulqj df nqr z ohgj hv wkdwdp hvvdj hz lwk wkh f r uuhf wsur wr f r o/
lh I XQF/ FVXP / hwf 1kdv ehhq uhf hlyhg/ qr wwkdwwkhp hvvdj hgdwd
lv uhf r j qlvhg1 Vr li dp hvvdj h lv f r qvwuxf whg z lwk dqr q0h{ lvwhqw
Hvf dshvht xhqf h lq GDWD | hwz lwk wkh f r uuhf wsur wr f r o/ wkhq d
P xowl0gur s Df nqr z ohgj h lv wudqvp lwwhg exwwkhP huf xu| 5.
lj qr uhv wkh lqvwuxf wlr q1

Z khq wkhGlj lwdoLqsxwv duhuhdg wr wkheor f n/ qr lqi r up dwlr q lv
uhod| hg edf n wr wkhP dvwhu1 Li P xowl0gur s Df nqr z ohgj h lv hqdeohg/
kr z hyhu/ wkhq wkhdf nqr z ohgj hz r xog f r qi lup wkdwwkhp hvvdj h
z dv uhf hlyhg f r uuhf wo| 1

P xowl0Gur s
Df nqr z ohgj h

P r gh
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Wklv sdj h lv lqwhqwlr qdoo| ohiweodqn
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Dsshqgl{ F

P huf xu| 5.
Whup lqdoZ lulqj

Vf khgxoh

Whup lqdo Slq Qr 1 Ghvf ulswlr q Dssolf dwlr q

M4 Glj lwdoRxwsxwL1V1lqwhuidf h
M4 4 GR4. Glj Rxw4 . yh
M4 5 GR40 Glj Rxw4 0yh
M4 6 GR5. Glj Rxw5 . yh
M4 7 GR50 Glj Rxw5 0yh

M5 Glj lwdoLqsxw/ Vlp sohHt xlsp hqwL1V1lqwhuidf h
M5 4 GL4. Glj Lq 4 . yh
M5 5 GL40 Glj Lq 4 0yh
M5 6 GL5. Glj Lq 5 . yh
M5 7 GL50 Glj Lq 5 0yh
M5 8 GL6. Glj Lq 6 . yh
M5 9 GL60 Glj Lq 6 0yh

M6 Z lhj dqg Vz lshFdug Uhdghu
M6 4 Fr lo+Eodf n, Z lhj dqg Uhdghu
M6 5 Fr lo+Uhg, Z lhj dqg Uhdghu
M6 6 . 8Y Z lhj dqg Uhdghu
M6 7 Vf uhhq Z lhj dqg Uhdghu

M7 Qr q0L1V1H{ whuqdoSr z hu
M7 4 . 57Y Qr q L1V1Sr z hu
M7 5 3Y Qr q L1V1Sr z hu

M8 L1V1lqwhuidf hp r gxoh
M8 4 W{ o. Wr U83: 2U83: D Slq &49
M8 5 W{ 5. Wr U83: 2U83: D Slq &48
M8 6 U{ o0 Wr U83: 2U83: D Slq &47
M8 7 U{ 50 Wr U83: 2U83: D Slq &46
M8 8 Vf uhhq Wr LV FdeohVf uhhq/ li

dssolf deoh1

M9 Sur { lp lw| Fdug UhdghuLqwhuidf h
+Slq 4 lv dwwkher wwr p r i wkh f r qqhf wr u,
M9 4 W{ Sur { lp lw| Uhdghu
M9 5 U{ Sur { lp lw| Uhdghu
M9 6 J QG Sur { lp lw| Uhdghu
M9 7 . 8Y Sur { lp lw| Uhdghu
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Wklv sdj h lv lqwhqwlr qdoo| ohiweodqn
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Dsshqgl{ G

U83: 2U83: D
L1V1Lqwhuidf h

P r gxohZ lulqj
Vf khgxoh

VdihDuhd Fr qqhf wlr qv

Slq Qr Duhd Xvdj h Ghvf ulswlr q
4 VdihDuhd UV755 U[ . iur p Kr vw
5 VdihDuhd UV755 U[ 0iur p Kr vw
6 VdihDuhd UV755 W[ . wr Kr vw
7 VdihDuhd UV755 W[ . wr Kr vw

8 VdihDuhd . 57 Y Qr p 1Vxsso|
9 VdihDuhd 3Y2J QG Qr p 1Vxsso|
: VdihDuhd UV565 U[ iur p Kr vw
; VdihDuhd UV565 W[ wr Kr vw

I lhog f r qqhf wlr qv wr P huf xu| 5.

Slq Qr Duhd Xvdj h Ghvf ulswlr q
< Qr qh Qr wXvhg
43 Qr qh Qr wXvhg
44 Qr qh Qr wXvhg
45 Qr qh Qr wXvhg

46 Kd}dugDuhd P 5. M8/ Slq Qr 17 +U[ 50,
47 Kd}dugDuhd P 5. M8/ Slq Qr 16 +U[ 40,
48 Kd}dugDuhd P 5. M8/ Slq Qr 15 +W[ 5. ,
49 Kd}dugDuhd P 5. M8/ Slq Qr 14 +W[ 4. ,
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P huf xu| 5. Rshudwr uWhup lqdoXvhuP dqxdo Sdj h8< r i ; 5 534<u3

Dsshqgl{ H

Fr p p xqlf dwlr qv
z lwk wkhU83: 2U83: D

Lqwhuidf hP r gxoh

UV75527; 8 dqg UV565 sr uwv vkduhd f r p p r q 3Y udloz klf k lv
f r p p r qhg z lwk wkh lqf r p lqj sr z hu3Y f r qqhf wlr q dqg
j doydqlf doo| lvr odwhg iur p wkhKd}dugr xvDuhd1

UV755 W{ gulyhuv duhwul0vwdwhghylf hv z klf k uhp dlq lq dvwdwh
r i klj k lp shgdqf hxqwlogdwdwudqvp lvvlr q/ z khq wkh| duh
dvvhuwhg>wklv door z v p xowl0gur s r shudwlr q1 Lq sr lqw0wr 0sr lqw
p r gh/ UV755 gulyhuv duh f r qvwdqwo| df wlyh/ l1h1qhyhulq Kl0]
vwdwh1

P xowl0gur s f r p p xqlf dwlr qv duhsur ylghg yldUV755 r u
UV7; 81 Wr f r qqhf wUV7; 8 wr wkhLqwhuidf hP r gxoh/ wkhW{ .
dqg wkhW{ 0whup lqdov vkr xog ehsdudoohohg z lwk wkhU{ . dqg
U{ 0whup lqdov uhvshf wlyho| 1 VhhDsshqgl{ G1

Wkhwudqvp lwwhuv uht xluhdklj k lp shgdqf hvwdwhdqg dsur wr f r o
wr hqvxuhwkdwr qo| r qhwudqvp lwwhulv door z hg wr gulyhwkh*exv*
dwdq| r qhwlp h1 Wr dyr lg f r qwhqwlr q/ wkhwudqvp lwwhulv
hqdeohg lq wkhp dunlqj vwdwh+vhh I lj 18,1

Rqf hdp hvvdj hkdv ehhq f r p sohwho| wudqvp lwwhg/ wkhuh lv d
shulr g r i wlp hehi r uhwkhwudqvp lwwhulv wul0vwdwhg +klj k
lp shgdqf hvwdwh,1 Wklv shulr g ghshqgv r q wkhedxg udwh+vhh
wkhwdeohehor z ,1 Wkhp dvwhughylf hp xvwz dlwi r uwklv shulr g
ehi r uhhqdeolqj lwv wudqvp lwwhur qf hp r uh1

Wul0vwdwhglvdeohwlp hv dwydulr xv edxg udwhv
Edxg Udwh

4533
5733
7; 33
<933

4</533
6; /733
8: /933
448/533

Wlp h+óv,
5333
4333
833
583
483
433
: 8
483



534<u3 Sdj h93 r i ; 5 P huf xu| 5. Rshudwr uWhup lqdoXvhuP dqxdo

UV7; 8 Vlj qdo
Ohyhov

I lj 18 looxvwudwhv vlj qdoohyhov r q P xowl0gur s UV 7; 8 olqhv1

Dwwlp hD/ wkhKr vwf r p sxwhukdv ghwhup lqhg wkdwwkhUV7; 8
olqn lv qr wehlqj xvhg +suhylr xv sr oohg p hvvdj hkdv ehhq
uhf hlyhg, dqg hqdeohv lwv wudqvp lwwhu1 WkhE vlj qdowkhq
p r yhv iur p lwv Kl0] vwdwhwr wkhp dunlqj ohyho/ dklj k ohyho1
Dwwkhvdp hwlp hwkhD vlj qdop r yhv iur p lwv Kl0] vwdwhwr wkh
p dunlqj ohyho/ dor z ohyho1WkhKr vwwkhq vhqgv r xwlwv
p hvvdj h1 Wklv r f f xslhv wkhwlp h lqwhuydoW41Dwwlp hE/ wkh
Kr vwkdv vhqwwkhvwr s elwi r uwkh i lqdof kdudf whu/ ?HW[ A1 Wkh
Kr vwf dq qr z glvdeoh lwv wudqvp lwwhudqg dwwlp hF wkholqh
uhwxuqv wr lwv Kl0] vwdwh1 Wkh lqwhuydoW5 lv ghwhup lqhg e| wkh
Kr vw/ exwlwvkr xog ehvkr uwhqr xj k wr hqvxuhwkdwwkhexv lv
wul0vwdwhg ehi r uhwkhvodyhuhsolhv1

Wkh lqwhuydoW6 lv wkhuhvsr qvhwlp h r i wkhvodyhP huf xu| 5. /
z klf k kdv dw| slf dowlp h r i 53p v/ dq devr oxwhp d{ lp xp wlp h
r i 83p v dqg dp lqlp xp wlp h r i 43p v1Dwwlp hG/ wkhvodyh
P huf xu| 5. kdv hqdeohg lwv wudqvp lwwhudqg vwduwhg wr wudqvp lw
wkhp hvvdj huht xhvwhg e| wkhKr vw1 LqwhuydoW7 ghshqgv xsr q
wkhp hvvdj hohqj wk dqg edxg udwh1

Dwwlp hHwkhvodyhP huf xu| 5. kdv wudqvp lwwhg wkhvwr s elwr i
wkh i lqdof kdudf whu/ ?HW[ A1Dwwlp h I wkhvodyhglvdeohv lwv
wudqvp lwwhuwr wkhKl0] vwdwh1Wkh lqwhuydoW8 lv ghwhup lqhg e|
wkhP huf xu| 5. v| vwhp / dqg lwv p d{ lp xp wlp h lv vkr z q lq wkh
wdeoh r q sdj h8<1



P huf xu| 5. Rshudwr uWhup lqdoXvhuP dqxdo Sdj h94 r i ; 5 534<u3

I lj 81
Vlj qdoOhyhov r q

P xowl0Gur s UV7; 8
Olqhv
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P huf xu| 5. Rshudwr uWhup lqdoXvhuP dqxdo Sdj h96 r i ; 5 534<u3

Dsshqgl{ I
U387*34; P 5. Fr qqhf wr uOd| r xw

U387*34< Uhy4 P 5. Kr r n0xs h{ dp sohz lwk Glj lwdoL2R

U387*353 Uhy4 P 5. z lwk U83: xvlqj UV565 lq VdihDuhd
U387*354 Uhy4 P 5. z lwk U83: xvlqj UV755 lq VdihDuhd
U387*355 Uhy4 P 5. z lwk U83: xvlqj UV7; 8 lq VdihDuhd

U387*356 P 5. kr r n0xs z lwk U33: eduulhu

U387*357 VdihDuhdP 5. xvlqj UV565
U387*358 VdihDuhdP 5. xvlqj UV755
U387*359 VdihDuhdP 5. xvlqj UV7; 8

Z lulqj gldj udp v
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Dsshqgl{ J
WkhP huf xu| 5. P r gexv lqwhuidf hz looz r un lq wkh i r oor z lqj
p dqqhu=0

u WkhP huf xu| 5. P r gexvWhup lqdoz looehwkhP r gexv vodyh
ghylf h1

u WkhP huf xu| 5. P r gexvWhup lqdoz loouhvsr qg lq P r gexv
UWX p r gh r qo| 1

u WkhP huf xu| 5. P r gexvWhup lqdoz loouhvsr qg r qo| wr d
idluo| edvlf vhwr i f r p p dqgv/ vxf k dv wkr vhwkdwdSOF
r shudwlqj dv dP r gexv p dvwhup d| sur gxf h1

u Fr p soh{ f r p p dqgv/ vxf k dv j udsklf v hwf 1z looehsuhor dghg
lqwr wkhP huf xu| 5. Whup lqdoz klovwlqDQVL+YW433, p r gh
dqg vwr uhg dv p hvvdj hv lq wkhQr q0Yr odwlohp hp r u| / dqg
vlp so| uhf doohg z khq lq P r gexv p r gh1

Vf uhhq Fr qwur oUhj lvwhuv

Uhj lvwhu4 =Glvsod| P r gh
D vlqj ohP r gexv uhj lvwhuz looehdoor f dwhg wr vhwwkh f kdudf whudqg
j udsklf v vf uhhq p r ghv dqg lqwhudf wlr qv1

3 Qhlwkhuvf uhhq ylvleoh
4 Wh{ wr q/ J udsklf v r i i +Vdp h f r glqj dv lqDQVLP r gh,
5 J udsklf v r q/ Wh{ wr i i
6 Wh{ wdqg J udsklf v r q/ vf uhhqv or j lf doo| RUhg
7 Wh{ wdqg J udsklf v r q/ vf uhhqv or j lf doo| DQGhg
8 Wh{ wdqg J udsklf v r q/ vf uhhqv or j lf doo| [ RUhg

Uhj lvwhu5 =VhwNh| er dug P r gh
4 Xsshuf dvh
5 Or z huf dvh
6 Qxp hulf do

Uhj lvwhu6 =Uhvhuyhg

Uhj lvwhu7 =VhwFdug UhdghuP r gh
4 Rqhvkr wp r gh
5 Glvdeohg
6 Hqdeohg

Vf uhhq Fr qwur oFr lov

4111<< Uhf doowkhvwr uhg p hvvdj h
433 FohduVf uhhq
434 Fxuvr uRq2Rii
435 Fxuvr uXs
436 Fxuvr uGr z q
437 Fxuvr uOhiw
438 Fxuvr uUlj kw

P r gexv Rshudwlr q
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439 Kr p hFxuvr u
43: Uhvhuyhg
43; FohduZ lhj dqg uhj lvwhulqsxwexi ihuv
43< FohduFr p sr vhg Wh{ wuhj lvwhulqsxwexi ihuv
443 Hqdeoh2GlvdeohOdwf klqj I xqf wlr q nh| v
444 FohduOdwf khg I xqf wlr q nh| uhj lvwhu
445 Hqdeoh2GlvdeohOdwf klqj Exi ihuv
446 FohduOdwf khg Exi ihuv uhj lvwhuv

QRWH r q f r lov 443 wr 446 111

Hdf k podwf klqj q ixqf wlr q kdv wz r f r lov/ r qhwr hqdeoh2glvdeohwkh
odwf klqj p r gh/ dqg wkh r wkhuwr f ohdudq| odwf khg ydoxhv1 E|
ghidxow/ wkhuhohydqwixqf wlr q r shudwhv h{ df wo| dv ehi r uh/ l1h1wkh
uhj lvwhu+v, lv dxwr p dwlf doo| f ohduhg z khq uhdg1 Li wkhodwf klqj
p r gh lv hqdeohg +e| wxuqlqj r q f r lo443 r u445,/ wkhuhj lvwhu+v, lv
qr wf ohduhg dxwr p dwlf doo| 1

Wr f ohduwkhuhj lvwhu/ | r x p xvwwxuq r q f r lo444 r u446 +z klf k er wk
f ohduv wkhuhj lvwhudqg uhvhwv f r lo444 r u446 edf n wr wkhRI I vwdwh,1

I r uh{ dp soh/ wkhodwf klqj ixqf wlr q nh| v shui r up v dv i r oor z v=0
Fr lo443 RI I @Odwf klqj p r ghglvdeohg

RQ @Odwf klqj p r ghhqdeohg
Fr lo444 RQ @Fohduodwf khg uhj lvwhu/ vhwf r lo444 wr RI I

H{ dp sohz lwk odwf klqj p r ghglvdeohg

Df wlr q Fr p p hqw
Sr z hu0r q Fr lo443 @RI I +Odwf klqj p r ghglvdeohg,
Uhdg uhj lvwhu5 õ 3{ 3333 Qr ixqf wlr q nh| v suhvvhg
Suhvv I 4/ I 5/ I 6
Uhdg uhj lvwhu5 õ 3{ 333: Uhj lvwhudxwr p dwlf doo| f ohduhg
Uhdg uhj lvwhu5 õ 3{ 3333
Suhvv I 8/ I 9
Uhdg uhj lvwhu5 õ 3{ 3363 Uhj lvwhudxwr p dwlf doo| f ohduhg
Uhdg uhj lvwhu5 õ 3{ 3333

H{ dp sohz lwk odwf klqj p r ghhqdeohg

Df wlr q Fr p p hqw
Sr z hu0r q
Wxuq r q f r lo443 Odwf klqj p r ghhqdeohg
Uhdg uhj lvwhu5 õ 3{ 3333 Qr ixqf wlr q nh| v suhvvhg
Suhvv I 4/ I 5/ I 6
Uhdg uhj lvwhu5 õ 3{ 333: Uhj lvwhuqr wf ohduhg e| uhdg r shudwlr q
Uhdg uhj lvwhu5 õ 3{ 333:
Suhvv I 8/ I 9 H{ wud ixqf wlr q nh| v dgghg wr uhj lvwhu
Uhdg uhj lvwhu5 õ 3{ 336: Uhj lvwhuqr wf ohduhg e| uhdg r shudwlr q
Uhdg uhj lvwhu5 õ 3{ 336:
Wxuq r q f r lo444 Fohduodwf khg uhj lvwhu
Uhdg uhj lvwhu5 õ 3{ 3333
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Uhj lvwhuv I r uZ ulwlqj Gdwd Wr WkhVf uhhq

Wkhuhz looehvhyhudoz d| v r i df klhylqj wklv dlp dv dq| r qh
p hwkr g p d| ehvlp sohui r uvr p hxvhuv wkdq r wkhup hwkr gv1

Uhj lvwhuv 4311149< =Eodqnhwf r yhudj h r i wkhvf uhhq
WkhP huf xu| 5. vf uhhq vxssr uwv ; ur z v r i 73 f kdudf whuv/ 653
f kdudf whusr vlwlr qv lq wr wdo1 Hdf k sdlur i f kdudf whusr vlwlr qv z looeh
dvvlj qhg dvlqj ohP r gexv uhj lvwhu+493 uhj lvwhuv lq wr wdo,1 Ri wkh
P r gexv uhj lvwhu/ G30G: z loouhsuhvhqwwkhulj kwkdqg f kdudf whu
DVFLLydoxhdqg G; 0G48 z loouhsuhvhqwwkhohiwkdqg f kdudf whur i
wkhsdlu1

Uhj lvwhu4: 3 =Fxuvr uSr vlwlr qlqj
D vlqj ohP r gexv uhj lvwhuz looehdoor f dwhg wr wkh f xuvr usr vlwlr qlqj
ixqf wlr q1 G; 0G48 z looehwkh [ f r r uglqdwhdqg G30G: z looehwkh
\ f r r uglqdwh1

Uhj lvwhu533 =49 elwXqvlj qhg Lqwhj hu
D vlqj ohP r gexv uhj lvwhuz looehdoor f dwhg z klf k/ z khq z ulwwhq wr /
z looglvsod| / dwwkh f xuuhqwf xuvr usr vlwlr q/ wkhydoxhz ulwwhq dv dq
xqvlj qhg qxp ehulq wkhudqj h3 wr 988681

Uhj lvwhu534 =49 elwVlj qhg Lqwhj hu
D vlqj ohP r gexv uhj lvwhuz looehdoor f dwhg z klf k/ z khq z ulwwhq wr /
z looglvsod| / dwwkh f xuuhqwf xuvr usr vlwlr q/ wkhydoxhz ulwwhq dv d
vlj qhg qxp ehulq wkhudqj h065: 9; wr 65: 9: 1 Qr whwkdwsr vlwlyh
qxp ehuv z lookdyhqr ohdglqj soxv vlj q/ z khuhdv qhj dwlyhqxp ehuv
z lookdyhdsuhf hglqj p lqxv vlj q1

Uhj lvwhuv 53511153: =<9 elwSdf nhg Gdwd I or dw
9 uhj lvwhuv z looehdoor f dwhg z klf k/ z khq z ulwwhq wr / z looglvsod| / dw
wkh f xuuhqwf xuvr usr vlwlr q/ wkhydoxhz ulwwhq dv dSdf nhg Gdwd I S1
Wkhor z hvwqxp ehuhg P r gexv dgguhvv i lhog r i wkhsdluz loof r qwdlq
wkhelwv ?<8=; 3A dqg wkhklj khvwqxp ehuhg uhj lvwhuz lookr og wkh
elwv ?48=3A1 Wkh f r qyhuvlr q r f f xuv z khq wkhklj khuqxp ehuhg
P r gexv uhj lvwhulv z ulwwhq wr 1

Wkh i r up dwr i wkhqxp ehuglvsod| hg z looehdv i r oor z v=0

0[ 1[ [ [ [ [ [ H0[ [

l1h1r swlr qdop lqxv/ f r p sxovr u| 4 glj lw/ r swlr qdoghf lp dosr lqw/ xs
wr 9 r swlr qdoglj lwv/ dqg dq r swlr qdo5 glj lwh{ sr qhqwsduw+z lwk
r swlr qdop lqxv vlj q,1

h1j 1 3138 dsshduv dv 81333333H05
478199: dsshduv dv 417899: 3H5
041333 dsshduv dv 041333333
313 dsshduv dv 313
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Qr wh= sr vlwlyh r yhuudqj h/ li qxp ehuA <1<<<<<<H<<
l . r yhuudqj hmglvsod| hg

sr vlwlyhxqghuudqj h/ li qxp ehu? 41333333H0<<
l . xqghuudqj hmglvsod| hg

qhj dwlyh r yhuudqj h/ li qxp ehuA 0<1<<<<<<H<<
l0r yhuudqj hmglvsod| hg

qhj dwlyhxqghuudqj h/ li qxp ehu? 041333333H0<<
l0xqghuudqj hmglvsod| hg

Wkh I Si r up dwlv dv i r oor z v=0

Z r ug 8 Z r ug 7 Z r ugv 61113
48 47 4611145 441113 481113
VP VH 6 Glj lwH{ s 4 Glj lwLqwhj hu 49 Glj lwI udf wlr q

] HUR 324 324 { { 3330<<< { { { 3 3311133
. LQUDQJ H 3 324 { { 3330<<< { { { 30{ { { < 33111340<<111<<
0LQUDQJ H 4 324 { { 3330<<< { { { 30{ { { < 33111340<<111<<

VP @P dqwlvvdVlj q/ VH@H{ sr qhqwVlj q

Uhj lvwhu53; =49 elwXqvlj qhg Lqwhj hu+43p p ,
Dv uhj lvwhu533/ exw43p p klj k wh{ wf kdudf whuv +glvsod| hg r q wkh
j udsklf v vf uhhq, z looehxvhg1

Uhj lvwhu53< =49 Elwvlj qhg lqwhj hu+43p p ,
Dv uhj lvwhu534/ exw43p p klj k wh{ wf kdudf whuv +glvsod| hg r q wkh
j udsklf v vf uhhq, z looehxvhg1

Uhj lvwhuv 543111548 =<9 elwSdf nhg Gdwd I or dw+43p p ,
Dv uhj lvwhuv 53511153: / exw43p p klj k wh{ wf kdudf whuv +glvsod| hg
r q wkh j udsklf v vf uhhq, z looehxvhg1

QRWH i r uuhj lvwhuv 533 wr 548 =wkh f kdudf whuv vhqwz loor yhuz ulwh
wkh f xuuhqwvf uhhq gdwd/ doof r qwur of kdudf whuv z looeh lj qr uhg/ dqg
diwhud f r qwur of kdudf whudoovxevht xhqwgdwd lq wkhP r gexv
uhj lvwhuv z loodovr eh lj qr uhg1 Wklv dssolhv wr doof kdudf whuv/ dqg
wkxv dq| vwulqj p d| ehvkr uwhqhg e| sxwwlqj +i r uh{ dp soh, dqxoo
f kdudf whudiwhuwkhodvwf kdudf whuwr ehglvsod| hg1 Wkhvf uhhq z loo
z uds li wkh f kdudf whuvwulqj h{ f hhgv f r oxp q 73 r i wkhglvsod| 1
Ydolg f kdudf whugdwdz looehvhqwwr wkhglvsod| z khq gdwd lv z ulwwhq
wr elwv G30G: r i wkhklj khvwuhohydqwP r gexv uhj lvwhu1

Uhj lvwhu4: 4 =5 f kdudf whuvwulqj +qr dxwr lqf uhp hqw,
D vlqj ohP r gexv uhj lvwhuz looehxvhg z klf k/ z khq z ulwwhq wr / z loo
sxwwz r f kdudf whuv r q wkhvf uhhq dwwkh f xuuhqwf xuvr usr vlwlr q1 Wkh
f xuvr usr vlwlr q z looqr w/ kr z hyhu/ ehp r yhg1 Lq wkhP r gexv
uhj lvwhu/ wkhklj k r ughu+G; 0G48, z loouhsuhvhqwwkhohiwkdqg
f kdudf whuDVFLLydoxhdqg or z r ughu+G30G: , z loouhsuhvhqwwkh
ulj kwkdqg f kdudf whur i wkhsdlu1
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Uhj lvwhuv 4: 51114: 8 =; f kdudf whuvwulqj +qr dxwr lqf uhp hqw,
D t xdg vhwr i P r gexv uhj lvwhuv z loosxw; f kdudf whuv r q wkhvf uhhq
dwwkh f xuuhqwf xuvr usr vlwlr q z khq wkhodvwr i wkh7 uhj lvwhut xdgv
lv z ulwwhq1Wkh f xuvr usr vlwlr q z looqr wehp r yhg1 Lq hdf k P r gexv
uhj lvwhu/ wkhklj k r ughu+G; 0G48, z loouhsuhvhqwwkhohiwkdqg
f kdudf whuDVFLLydoxhdqg wkhor z r ughu+G30G: , z loouhsuhvhqw
wkhulj kwkdqg f kdudf whur i wkhsdlu1 Wkhqh{ wP r gexv uhj lvwhuz loo
uhsuhvhqwwkhqh{ wsdlur i f kdudf whusr vlwlr qv1

Uhj lvwhuv 4: 91114<8 =73 f kdudf whuvwulqj +qr dxwr lqf uhp hqw,
Wklv lv vlp loduwr uhj lvwhuv 4: 51114: 8/ exw/ e| uhvhuylqj 53 uhj lvwhuv/
door z v d f r p sohwholqh r i 73 f kdudf whuv wr ehz ulwwhq lq r qh j r 1

Uhj lvwhu4<9 =5 f kdudf whuvwulqj +z lwk dxwr lqf uhp hqw,
D vlqj ohP r gexv uhj lvwhuz looehxvhg z klf k/ z khq z ulwwhq wr / z loo
sxwwz r f kdudf whuv r q wkhvf uhhq dwwkh f xuuhqwf xuvr usr vlwlr q/ dqg
wkhq p r yhwkh f xuvr usr vlwlr q dor qj wz r f kdudf whusr vlwlr qv1 Lq wkh
P r gexv uhj lvwhu/ wkhklj k r ughu+G; 0G48, z loouhsuhvhqwwkhohiw
kdqg f kdudf whuDVFLLydoxhdqg wkhor z r ughu+G30G: , z loo
uhsuhvhqwwkhulj kwkdqg f kdudf whur i wkhsdlu1

Uhj lvwhuv I r uUhf hlylqj Gdwd iur p wkhP huf xu| 5.

Uhj lvwhu4 =Gdwd Shqglqj
D vlqj ohuhvlvwhuf dq ehuhdg wr ghwhup lqh li wkhuh lv dq| ydolg gdwd
lq wkhFdug Uhdghur uWh{ wlqsxwuhj lvwhuv1 Wklv vlqj ohuhj lvwhu
f r qwdlqv 6 vhsdudwhqxp ehuv/ hdf k f r uuhvsr qglqj wr wkhqxp ehur i
uhohydqwuhdglqj v wkdwduh f xuuhqwo| exi ihuhg lq wkhP huf xu| 5. /
z dlwlqj wr ehuhdg1

G30G6 Qxp ehur i exi ihuhg wh{ wp hvvdj hv
G70G: Qxp ehur i exi ihuhg f dug uhdglqj v
G; 0G48 Uhvhuyhg

Uhj lvwhu5 =I xqf wlr q Nh| v
G30G: 4 p hdqv I xqf wlr q Nh| v I 4 wr I ; kdyhehhq suhvvhg

Uhj lvwhuv 61114; =Sur { lp lw| Fdug Uhdglqj
D vhwr i 49 P r gexv uhj lvwhuv duhxvhg wr kr og wkhSur { lp lw| f dug
uhdglqj 1
Xs wr 8 Sur { lp lw| f dug uhdglqj v p d| ehexi ihuhg/ z dlwlqj wr eh
uhdg1 Li ixuwkhuSur { lp lw| f dug uhdglqj v duhp dghz lwkr xwwkh
exi ihuehlqj uhdg/ wkhvxevht xhqwgdwd lv or vw1
I r uhdf k P r gexv uhj lvwhu/ wkhklj k r ughu+G; 0G48, z loouhsuhvhqw
wkhohiwkdqg f kdudf whuDVFLLydoxhdqg wkhor z r ughu+G30G: , z loo
uhsuhvhqwwkhulj kwkdqg f kdudf whur i wkhsdlu1
Li wkhSur { lp lw| f dug uhdglqj lv ohvv wkdq 65 f kdudf whuv or qj / wkhq
wkhP r gexv uhj lvwhu%kdoi%ir oor z lqj wkhodvwydolg f kdudf whuz loo
kdyhwkhydoxh33K/ dv z loodoowkh r wkhuP r gexv uhj lvwhuv lq wkh
uhvwr i wkhuhj lvwhuvhw1
Qr wh=r qo| z khq uhj lvwhu4; lv uhdg z loowkhqh{ wexi ihuhg uhdglqj
ehp dghdydlodeoh1
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Uhj lvwhuv 4<11153 =Z lhj dqg Vhf xulw| Fdug Uhdglqj
D sdlur i P r gexv uhj lvwhuv lv xvhg wr kr og wkhZ lhj dqg f dug
uhdglqj 1
Xs wr 8 Z lhj dqg f dug uhdglqj v p d| ehexi ihuhg z dlwlqj wr ehuhdg1
Li ixuwkhuZ lhj dqg f dug uhdglqj v duhp dghz lwkr xwwkhexi ihuehlqj
uhdg/ wkhvxevht xhqwgdwd lv or vw1
WkhP r gexv lqsxwuhj lvwhuv duhxvhg wr j hwkhuwr kr og wkh65 elw
ydoxhuhdg iur p wkhZ lhj dqg f dug1 Wkhor z huP r gexv uhj lvwhur i
wkhsdluz loof r qwdlq wkhelwv ?64=49A dqg wkhklj khur ughuuhj lvwhu
z lookr og wkhelwv ?48=3A1

Uhj lvwhuv 5411168 =Fr p sr vhg Wh{ wP r gexv Lqsxw
D vhwr i 48 P r gexv uhj lvwhuv duhxvhg wr kr og wkhFr p sr vhg Wh{ w
uhdglqj v1
Xs wr 8 Fr p sr vhg Wh{ wuhdglqj v p d| ehexi ihuhg z dlwlqj wr eh
uhdg1 Li ixuwkhuwh{ wlv hqwhuhg z lwkr xwwkhexi ihuehlqj uhdg/ wkh
vxevht xhqwgdwd lv or vw1
I r uhdf k P r gexv uhj lvwhu/ wkhklj k r ughu+G; 0G48, z lookr og wkh
ohiwkdqg f kdudf whuDVFLLydoxhdqg wkhor z r ughu+G30G: , z loo
kr og wkhohiwkdqg f kdudf whuDVFLLydoxh1 Li wkhFr p sr vhg Wh{ wlv
ohvv wkdq 63 f kdudf whuv or qj / wkhq wkhP r gexv uhj lvwhu%kdoi%
ir oor z lqj wkhodvwydolg f kdudf whuz lookdyhwkhydoxh33K/ dv z loo
doowkh r wkhuP r gexv uhj lvwhuv lq wkhuhvwr i wkhuhj lvwhuvhw1

Fr lov 4 wr 8 =Glj lwdoLqsxwv +vlqj ohelwuhdgv,
8 r i i vlqj ohelwP r gexv lqsxwv wkdwuhiohf wwkhglj lwdolqsxwvwdwxv r i
wkhP huf xu| 5. 1

Wkhelwv duhdv i r oor z v=0
Fr lo4 Glj lwdoLqsxw4
Fr lo5 Glj lwdoLqsxw5
Fr lo6 Glj lwdoLqsxw6
Fr lo7 Xqxvhg h doz d| v uhdgv *3*
Fr lo8 Vdp hdv Glj lwdoLqsxw4 +wklv lv wr hp xodwhwkh r og

Z lhj dqg Fdug Suhvhqwf r lo,
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P huf xu| 5. H{ dp soh
P r gexv P hvvdj hv

Wkh ir oor z lqj h{ dp sohv duh j lyhq dv d j xlgh lq khoslqj vhwxs wkh
P r gexv r swlr q r i P huf xu| 5. 1

Wr uhf ds=0

u WkhP huf xu| whup lqdoz looehwkhP r gexv vodyhghylf h1
u Rqo| vwdqgdug P r glf r q UWX P r gexv lv vxssr uwhg1
u Wkhghidxowvhuldosr uwvhwwlqj v duh<933/; /Q/41
u Fr p soh{ f r p p dqgv/ vxf k dv j udsklf v lp dj hv dqg

edf ngur sv/ vkr xog ehsuhor dghg lqwr wkhP huf xu| dqg vwr uhg
dv p hvvdj hv1 Wkhvh f dq ehuhf doohg z khq lq P r gexv p r gh1

WkhP huf xu| 5. z loouhvsr qg wr wkh i r oor z lqj P r gexv ixqf wlr qv=0

4 UHDG RXWSXWVWDWXV +4, 4043<
5 UHDG LQSXWVWDWXV 408
6 UHDG RXWSXWUHJ LVWHUV +4, 407/ 4304<9/ 5330548
7 UHDG LQSXWUHJ LVWHUV 4068
8 I RUFHVLQJ OHFRLO 4043<
9 SUHVHWVLQJ OHUHJ LVWHU 407/ 4304<9/ 5330548
: UHDG H[ FHSWLRQ VWDWXV
; ORRSEDFN WHVW+5,
48 I RUFHP XOWLSOHFRLOV 4043<
49 SUHVHWP XOWLSOHUHJ LVWHUV 407/ 4304<9/ 5330548

Qr whv

41 Vlqf hwkhuh lv qr z d| r i uhdglqj edf n dq| r i wkh r xwsxw
uhj lvwhuv r ur xwsxwf r lov/ ixqf wlr qv f r ghv 4 dqg 6 doz d| v
uhwxuq }hur v1

51 I xqf wlr q f r gh ; f xuuhqwo| r qo| vxssr uwv Gldj qr vwlf Fr gh3
+Uhwxuq Txhu| Gdwd,1

H{ dp soh4 0Uhdg Glj lwdoLqsxwv +xvhv I xqf wlr q 5,

Uhdg wkhvwdwxv r i glj lwdolqsxwv 4 wr 8 +l1h1lqsxwf r lov 4 wr 8, iur p
vodyhghylf hqxp ehu41

Txhu| P hvvdj h 34 35 33 33 33 38 E; 3<
Uhso| P hvvdj h 34 35 34 43 D3 77

H{ dp soh5 0Uhdg Gdwd Shqglqj Lqsxwv +xvhv I xqf wlr q 7,

Uhdg wkhGdwdShqglqj lqsxwuhj lvwhu+lqsxwuhj lvwhu4, iur p vodyh
ghylf hqxp ehu41

Txhu| P hvvdj h 34 37 33 33 33 34 64 FD
Uhso| P hvvdj h 34 37 35 33 33 E< 63
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H{ dp soh6 0FohduWkhVf uhhq +xvhv I xqf wlr q 8,

Fohduwkhvf uhhq +l1h1i r uf h r xwsxwf r lo433, r q vodyhghylf hqxp ehu
41

Txhu| P hvvdj h 34 38 33 96 I I 33 : F 57
Uhso| P hvvdj h 34 38 33 96 I I 33 : F 57

H{ dp soh7 0Glvsod| 49elwXqvlj qhg Lqwhj huLq 43p p I r qw
+xvhv I xqf wlr q 9,

Glvsod| wkh49 elwydoxh45678/ lq 43p p klj k f kdudf whuv +r xwsxw
uhj lvwhu53; ,/ r q vodyhghylf hqxp ehu41

Txhu| P hvvdj h 34 39 33 FI 63 6< 9G H:
Uhso| P hvvdj h 34 39 33 FI 63 6< 9G H:

H{ dp soh8 0Or r sedf n Whvw+xvhv I xqf wlr q ; / Gldj qr vwlf Fr gh
3,

Shui r up dvlp sohor r sedf n whvw+z lwk gdwd3{ I DFH, r q vodyh
ghylf hqxp ehu41

Txhu| P hvvdj h 34 3; 33 33 I D FH 56 6I
Uhso| P hvvdj h 34 3; 33 33 I D FH 56 6I

H{ dp soh9 0SuhvhwP xowlsohUhj lvwhuv

Sodf hwkhp hvvdj hpKHOORqdwwkhwr s/ ohiwf r uqhur i wkhglvsod|
+r xwsxwuhj lvwhuv 43 wr 45, r i vodyhghylf hqxp ehu41

Txhu| P hvvdj h 34 43 33 3< 33 36 39 7; 78 7F
7F 7I 33 4: <I

Uhso| P hvvdj h 34 43 33 3< 33 36 83 3D
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Dsshqgl{ K

I lup z duh
Xsj udghv

WkhP huf xu| 5. xqlwvxssr uwv lq0vlwx xsj udghv wr lwv i lup z duh/
j lylqj wkhdelolw| wr dgg qhz ihdwxuhv dqg i l{ vr iwz duh lvvxhv
z lwkr xwkdylqj wr uhwxuq xqlwv wr wkh idf wr u| 1

Wr vxssr uwwklv/ P huf xu| KP LOwg sur ylghdZ lqgr z v edvhg
vr iwz duhsdf ndj hdoor z lqj hqg xvhuv wr xsgdwhwkh i lup z duh1

Fr qqhf wlr q

WkhP huf xu| 5. xqlwvkr xog eh f r qqhf whg wr wkhU83: 2U83: D
eduulhudv shuqr up dor shudwlr q1

WkhZ lqgr z v SF p xvwdovr eh f r qqhf whg wr wkhVdihDuhd
f r qqhf wlr qv +hlwkhuUV565 r uUV75527; 8, ylddvxlwdeoh f deoh1

Vwhs 4 =Vhohf wvhuldosr uw

Diwhuuxqqlqj xs wkhvr iwz duh/ sohdvhvhohf wwkhuht xluhg f r p p v
sr uw1
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Vwhs 5 =Vhohf wELQ i loh

Wkhxvhup xvwqr z vhohf wwkh i lup z duh i lohwr vhqg1

WkhP huf xu| 5. f r qwdlqv wz r vhsdudwhsur f hvvr uv +r qh i r ukdqgoh
wkhp dlq ixqf wlr qv dqg dqr wkhuwr kdqgohvhyhudoL2R ixqf wlr qv,1

Vhohf wwkh r swlr q uhodwlqj wr wkhw| sh r i i lup z duhwr ehxsor dghg
+qr up doo| i lohv i r uwkhpp dlqqsur f hvvr uz looeh f doohg
p dlqb[ y[ [ 1elq/ dqg i lohv i r uwkhpL2Rqsur f hvvr uz looeh f doohg
lr b[ y[ [ 1elq 111z khuh [ y[ [ lv wkhyhuvlr q qxp ehu,1

Qr z vhohf wwkh i loh lwvhoi xvlqj wkh i loh f kr r vhu
exwwr q 111

Vwhs 6 =Sr z hur q P huf xu|

Qr z wkhxvhup xvwsr z hur q wkhP huf xu| 5. xqlwdqg sodf h lwlq
wkhpXsj udgh I lup z duhqp r gh1

Wkhuhduhdsdlur i pp dj lf nh| vqz klf k p xvwehkhog gr z q dv wkh
sr z hulv wxuqhg r q1

Rq dooxqlwv wkhvhnh| v duhwkhwz r ulj kw0p r vwr q wkh5qg wr er wwr p
ur z =0

u Rq dvwdqgdug nh| er dug +z lwk I 4 111I 9,/ wkhp dj lf nh| v duh
p@qdqg pVKLI Wq1

u Rq dWD nh| er dug +z lwk VwduwEdwf k 4 111VwduwEdwf k 9,/ wkh
p dj lf nh| v duhp; qdqg p<q1

Rqf hwkhxqlwkdv sr z huhg xs lq wkh f r uuhf wp r gh/ wkhP huf xu|
glvsod| z lwk vkr z pI lup z duhXsgdwhP r gh111q1

Vwhs 7 =Folf n VWDUW

Qr z wkhxvhuf dq f olf n wkhVwduwexwwr q1

Sur ylghg wkh f r p p v olqn lv f r qqhf whg f r uuhf wo| / wkhsur j uhvv edu
dor qj wkher wwr p z looehj lq wr i loo/ dqg wkhP huf xu| glvsod| z loo
vkr z pSur j uhvv ={ { { { 2| | | | q/ z khuh { { { { vkr z v wkh lqf uhdvlqj
xsj udgheor f n f r xqwdqg | | | | vkr z v wkhwr wdoqxp ehur i eor f nv wr
ehvhqw1

Rqf h f r p sohwhwkhP huf xu| glvsod| z loovkr z pFr p sohwh1Sohdvh
uher r w1q1

Wkhxvhuf dq qr z uher r wwkhP huf xu| 5. xqlw1

Sohdvhqr whwkdwd idf wr u| uhvhwlv shui r up hg xsr q d i lup z duh
xsj udgh/ vr doovhwwlqj v z lwklq wkhP huf xu| 5. xqlwz looqhhg wr eh
uh0f r qi lj xuhg1




