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4 Lgwur gx f wlr g

Lg wklv sds hu L frqvighu d ghp dqg p rgho z khuh +4, frqvxp huv fduh derxw
surgxfwfkdudfwhulvwlfv/ +5, frgvxp huv fdg fkrrvh p xowlsoh surgxfwv dqgqg frqoO
wigxrxv txdgwlw/ dgg +6, wkh h{lvwhgfh ri frughu vroxwlrqv +wkdw Iv/ }hur s xu0
fkdvhv ri vrp h surgxfwv, Iv wkh grup 1 L dsso wklv p rghov hp s lulfdool wr
sxufkdvligj ghflvirgv ri vriwgulgnvl

P xowlsoh surgxfw dgg p xowlsoh xqglw vkrsslgj ehkdylru iru vriw gulgnyv
Ilv vlij gl fdqgqw lg vxs hup dunhwv ehfdxvh frqvxp huv xvxdool ex| iru krxvhkr og
frqgqvxp swirqgq z Iwklg d fhuwdlq s hulrg1 Wkh| p d|] ex]| p dqgq| xqglwv/ hyhg wkrxjk
wkh xqgqlw Iv d 450sdfn/ |i wkh|] ehohyh wkdw krxvhkrog gqhhgv z loo eh oduj h1l
P ruhryhu/ gl huhgw surgxfwv kdyh gl huhgw frp elgdwlrgqv ri fkdudfwhulvwlfv/
vx fk dv dyru/ sdfndjlqj/ dgg frgwdlghu vi}hl Frqvxp huv p d| vhhn ydulhw|
lg wdvwhv e| ex|Iqj p ruh wkdg rgh w sh ri gulgnl Dw wkh vdp h wip h }hur
sxufkdvhv ri p dq|] gulgnv duh dovr frp p rg= wk huh duh gxp hurxv vriwgulgnyv
froh{lvwlgj Iq vxshup dunhwv/ dqg frgvxp huv xvxdool fkrrvh rqo| d ihz ri

wk hp 1

G Ilvfuhwh S urgxfw F krlfh P r ghov G Ivfuhwh fkrlfh p rghov +GF P v, dvO
vxp h wkdw frgqvxp huv ex| dwp rvwrgh xqlw+dgqg khgfh rgqo rqgh surgxfw, ri
jrrgvl Wr ghdoz Iwk wk h p xowlsoh surgxfw p xowsoh xqlwsxufkdvligj ehkdylru/
d ghz p rghoz dv ghyhorshg e| Khggho+4<<<, iru up v* kroglgjvri frp sxwo
huv dgqg h{whqghg e| G xeh +4<<<, w wkh ghp dgg iru fduerqdwhg vriwgulgnvl
E dvhg rq Kdghp dgg*v glvfuhwh2frgwlgxrxv dssurdfk +4<; 7,/ wklv p rgho uhoO
vwulfwv frqvxp huv w fkrrvligj rqo rgh surgxfwiru hdfk frgvxp swlrq qhhg
exwdoorz v p xowlsoh xqglw frgvxp swlrgql Wkhuh p d| eh p xowlsoh frgvxp swlrq
qghhgv gxulgj wkh shulrg/ dgg frqgvxp huv p d| fkdgjh wkhlu surgxfw fkrlIfhv
iru gl huhgw ghhgvl Dv d uhvxow/ wk h|] p d| fkrrvh p ruh wkdg rgh surgxfwdw
wk h wlp h ri sxufkdvhl1l

Wkh deryh fdg eh fdoohg glvfuhwh surgxfw fkrlfh p rghov ehfdxvh frqo
vx p huv duh uhvwulfwhg wr fkrrvigj rgo rgh surgxfw iru hdfk frgvxp swlrgq
qghhgl F krilfhv p dgh iru hdfk frqvxp swilrq ghhg duh Igghs hgghgw ri hdfk
rwk hul Wkrxjk vxffhvvixool surylglgqj dg hfrqgqrp hwulf p rgho iru wkh p xowl0

soh surgxfw p xowlsoh xqlwsxufkdvh ehkdylru/ glvfuhwh surgxfwfkrlfh p rghov




oduj hol Ij gruh wk h lgwhughs hgqghgfh dp rqj fkrifhvp dghirugl huhgwsurgxfwyv
+vhh K hggho+4<<<,/ s1776/ irud glvfxvvirg ri wkh sureohp 1, Lwlv sr vvle oh wk dw/
iru h{dp soh/ li d frqgqvxp hu kdv erxj kwd 500whu sulydwh ode ho frod/ wkh p du0
jlgdoehgh wri ex]|]Ilgj rgh fdg ri Shsvl ru Frnh z looeh oz hu/ wkrxjk wkdw
ri ex|lgj :0Xs p d|] grweh d hfwhgl Wkhuh Iv gr reylrxv z d| wr Iqfrusrudwh

wk v uhodwlr gvkls Iq wk h glvfuhwh surgxfwfkrlifh p rghovl

Wudglwlrgdo F rgwlgxrxv G hp dgg P r g hov Wudglwlrgdo frgqwlgxrxv gho
p dgg p rghov dvvxp h wkh h{lvwhgfh ri d uhsuhvhgwdwlyh frgvxp hu dgg vrp h
h{leoh sdudp hwulf Iqggluhfwxwlolw] ixgfwrqgvl X vigj Ur]| *vighgww / uhvhdufkhuv
kdyh ghulyhg p dunhw ghp dgg iru hdfk surgxfw +vhh G hdwrqg dqg P x hooedx hu
+4<;3,,1 Wkh ghz sdudp hwulf ghp dgg v| vwhp v sursrvhg e| Gdylv +5333, fdq
eh hvwlp dwhg hyhg z khg surgxfwv hgwhu ru h{Ilw wkh p dunhw gxulgj wkh vdp 0
soh s hulrgl Krz hyhu/ wk hvh p rghov uhvwulfw uhvhdufk huv wr xvigj p dunhw ohyho
gdwdl R gh ri wkh sureohp v iroorz wklv uhvwulfwirg Iv ryhuOsdudp hwhul}dwlrqgq=
uhvhdufk huv p d| grwkdyh hgrxjk gdwd wr vxssruwwkh hvwlp dwlrq ri rz qOsulfh
dgg furvvOsulfh ghulydwlyhv z khg wk huh duh gxp hurxv surgxfwvl P Ifur ohyho
gdwd surylghv p ruh Igirup dwlrq/ | hwz khqg frughu vroxwlrgqv h{Ilvw/ uhvhdufk huv
fdggrw fduul] wkh wudglwlrgdo frgwlgxrxv ghp dgqg dssurdfk Ilgw wklv gdwd1l
Wk huh fdg eh p dq| nlgnv lg wkh Iggluhfwx wlolw] ixgfwrqg/ dgg Iwlv gl! fx ow
li grwlp srvvlieoh wr xvh d uhodwlyho| orz rughu sro gqgrp ldodssur{lp dwlrqg iru
wklv ixgfwlrgl Z h fdgqgrwljgruh wkh h{lvwhgfh ri frughu vroxwrqv/ rwkhuz Ivh

hvwlp dwruv duh eldvhgl

Frgqwlgxrxv F krlfh P rghoxqgghu wkh K hgrqgqlf D ssurdfk L sursrvh
wr xvh wk h fodvvifdofrqgwlgxrxv fkrilfh p rgho+F F P , doorz Iqj wkh fdvhv z k huh
surgxfwv duh grw s huihfwvxevwlwx whv z Ilwk hdfk rwk hu vi wkdw frgvxp huv p d]
fkrrvh p xowlsoh surgxfw exw dw wkh vdp h wip h/ p dq| surgxfw duh qgqrw
sxufkdvhg e| hdfk frqvxp hu dw hdfk wlp h ri sxufkdvhl Lgvwhdg ri dvvxp Iq]j
d sdudp hwulf lggluhfw xwlolw] ixqgqfwrqgq/ L vwduw iur p d gluhfw x wlolw| ixqfwlrq=
frqvxp huv duh dvvxp hg wr kdyh d vwdwlf krxvhkrog xwlolw ixqgqfwrqg dw wkh
wlp h ri sxufkdvh/ dgqg wkh| duh p d{lIp I}Igj xwlow xqgghu Igfrp h dgg qrqo0
qghjdwlylw frqgvwudligwvl

Wkh FFP Iv ulfk hgrxjk w Igfrusrudwh d frp sofdwhg uhodwlrqgqvkls rii
fkrifhv dp rqj gl huhgw surgxfwvl Li ydulhwl vhhnlqj whqghqgf]| Iv vwurqj/ frqo
vx p huv duh olnho wr door fdwh wk hlu exgj hw ryhu gl huhgw surgxfwil WkIv Iv

vkrz g e| d udslgol ghfolglgj p dujlgdoxwlolw ri frqvxp Iqgj dg| vs hfl f surgo



xfwl Li frqvxp huv whgg wr vwlfn w rgh rud ihz wdvwhv/ wk h| z r xog door fdwh
wk hlu exgjhw ryhu rqol rgh ru d ihz surgxfwl WkIv Iv vkrz q e| d vorz o
ghfolglqj p dujlgdo xwlolw dgqg orz vxevwlwxwdelolw dp rqgj surgxfwl
Ldgrswwkh khgrqglf p rghodssurdfk e| dvvxp Iqgj xwlolw] ghulyhg iurp wkh
frqvxp swirgqg ri surgxfw fkdudfwhulvwlfv ru dwwulex whvl Wk huh duh wz r dgydqo
wdj hv wr xvigqj vxfk dg dssurdfk1 | luvw/ Ilwuhgxfhv wkh frp sxwdwlrqgdoexughgqg
gxh wr ryhuOsdudp hwhul}dwlrqg |i wkh glp hgvlirgq ri wkh fkdudfwhulvwlfv vsdfh Iv
ohvv wkdg wkh glp hgvirg ri wkh surgxfwvsdfhl Vhfrqgg/ uhodwlrgqvklsv ehwz hhq
gl huhgwsur gxfwv z looeh ehwwhu xqghuvwrrg e| dgdol }Iqj wkh vxevw wx wde lolw|
dgg frp sohp hgwdulw ri gl huhgw fkdudfwhulvwlfv Iqg wkh xwlolw] ixqfwrgqgl
Wkh khgrqlf dssurdfk kdv ehhg z Igho xvhg Iq wkh hp slulfdo olwhudwx uh/
hvs hfldool Iqg wkh G F P dgdo| vivli K rz hyhu/ wk huh Iv dg Ip sruwdgw gl huhqgfh
ehwz hhg p | dssurdfk dgg wkh GFP dssurdfkl X gghu GF P / surgxfw fkduO
dfwhulvwlfv duh ixuwk hu uhgxfhg wr rqh fkdudfwhulvwlf fdoohg t x dolw| 1 +Q r wh
wk dw sulfh Iv dovr rgh ri wkh surgxfw fkdudfwhulvwlfvi, Surgxfwv duh s huihfw
vx evwlwx whv iru hdfk rwk hu ehfdxvh frqvxp huv z loorqol fkrrvh wkh rqgh z lwk
wk h klj khvw t xdolw 1 G Ivfuhwh surgxfw fkrlfh p rghov L glvfxvvhg deryh kdyh
wk Iv s huihfw vx e vwlwx wde lolw| s urs huw/ 1 Lgq F F P hdfk frgvxp hu kdv gl huhgw
ghjuhhv ri vxevwlwxwdelolw|/ dgqg hyhqg frp sohp hgwdulwl/ dp rqj surgxfwv/ ghoO
shqgglgj rq wkh dp rxgwri fkdudfwhulvwlfv suhvhgqwhgl Wz r vriwgulgnv z r x og
eh forvh vxevwlwx whv |i wkh| kdyh vip lodu fk dudf whulvwlfv/ exw wk h| fdg dovr eh
frp sohp hgwv Ii wk h| duh yhu| gl huhgwl Ldp deoh wr Igfoxgh wklv frp solfdwhg
uhodwlr gvkls Ig d sduvlp rqlrxv z d| e| xvlgj wkh khgrqglf dssurdfk Ig wkh

iudp hz run ri FFP 1

Vip xodwhg P hwkrg ri P rp hgwv Wk h h{lelolw dqg frqgflvhghvvri F FP
duh z hoonqrz g1 Krz hyhu/ wk huh Ivd elj whfkqglfdosureohp wr Ilwv ehlgj dssolhg
lg wkh hp slulfdo oilwhudwx uh= wk h h{Ivwhgfh ri }hur sxufkdvhv eulgjv d w slifdo
fhgvruhg gdwd sureohp 1 Frgqyhgwlrgdodssurdfkhv/ vxfk dv wkh p d{Ip xp onhoO
ookrrg dssurdfk ru wkh ohdvw vt xduhv dssurdfk/ fdgq eh xvhg |i wk huh duh r q o|
d ihz dowhugdwlyhv +vhh D p hp I|d +4<; 7,1, Z khg frgvxp huv* fkrifh vhw Iv
oduj h/ }Yhur sxufkdvhv ri p dgq| surgxfwv h{lvw/ dgg frgqyhgwlrgdo dssurdfkhyv
duh ghhp hg wr eh Ip sudfwlfdo gxh wr wkh frp sxwdwlrgdo frp soh{Iw 1 Lw lv
qhfhvvdu| wr Igwhjudwh rxw wkh frughu vroxwlrqgqv/ exw wkh rughu ri Ilgwhj udwlrq
Iv xvx doo| wrr kljk +wklv Iv wkh z hooOngrz g fxuvh ri glp hgvlrgdolw| , dgg wkh
fruuhvsrgglgj Mdfreldg p dwul{ wrr frp sofdwhg z khg wkh gxp ehuri dowhuqdO

wly hv Iv oduj hl1 Wklv sds hu lv ghdolgj z Iwk d sureohp z Iwk d yhu| oduj h fkrlIfh



vhw vigfh wk huh duh gxp hurxv vriwgulgnv frOoh{Ilvwlgj Igqg vxs hup dunhwvl

Wr vroyh wklv sureohp L xvh wkh vip xodwhg p hwkrg ri p rp hgw +VP P ,/
ghyhorshg e| Sdnhv +4<;9,/ P fldgghgq +4<; <,/ dgg Sdnhvdgg Sroodug +4<; <,1
L gluhfwol vip xodwh wkh rswp dotxdgwlwl sxufkdvhg ri hdfk surgxfw dgg wkhgq
xvh p rp hgw frqgglwlrqv wr vhdufk sdudp hwhuvl Li wkh vdp soh vi}h Iv oduj h/ wk h
VP P fdg lgwhj udwh rxw }hur sxufkdvhv z Iwk d glwh gxp ehu ri vip xodwlrqg
gudz v z lwkrxwz ruu|l lgj wkh h! flhgf|] ri hvwlp dwruvl L z loovkrz Iq D sshqgl{
D wkdw wkh VP P hvwlp dwruv dssohg wr F F P kdyh wkh surshuwhhv ri frqgvlv0

whgqf| dgg dv| p swrwf grup dolw xqghu vrp h jhghudofrqgglwrqgqv 1

Vrp h Uhvxowv dgg d U rdg P ds L frp sxwh wkh hvwlp dwhg p dunhw ghoO
p dgg/ dgg xvh wk h uhvx ow wr hvwlp dwh rz qOsulfh dgg furvvOsulfh ghp dgg hodvO
wlflwlhv dgg surgxfwglvsod| h hfwvl L gg gl huhgwghjuhhv ri vxevw wx wde |olw|
dp rqgj surgxfwv/ dgg wzr surgxfwv duh forvh vxevwlwx whv z khg wk h| kdyh wkh
vdp h dyruv exwgl hulg sdfndjlgj dgg frgwdlghu vi}hl R gh Igwhuhvwlgj uhvx ow
Iv wkdwfrp sohp hgwdulwl dovr h{lvwv dp rqj surgxfwvl |l ruh{dp soh/ d 450sdfn
Frfd Frod Fodvvlif dgqg d 50owhu Vsulwh duh frp sohp hgwvl D jhqhudo s dwwhuq
Ilv wkdw wz r surgxfw duh frp sohp hgwv z khg wkh| kdyh gl huhgw dyruv dqgg
sdfndjlgj ru frqwdlghu vi}hl F khfnlgj iurp d vlp soh uhjuhvvirg p rgholL qg
wkdw frp sohp hgwdulw gr hv h{lvw Iq wkh gdwdl WkIv uhodwlrgqvkls Iv j hghudwhg
el frgqvxp huv* ehkdylru ri ydulhw vhhnlgj dgg lgwhughshgqghgfh ri surgxfw
fkrifhv/ dgqg h{sodlghg Iqg d vwudlj kwiruz dug z d| e| xvligqj wkh khgrqlf dsoO
surdfki1

Surgxfwglvsod| h hfwv dovr gg vip lodu vx evwlwx wdelolw dgqg frp sohp hqo
wdulwl s dwwhugqvl L dovr qg wkdwuhyhgxh z looeh kljkhuz khg wzr frp sohp hgwv
duh glvsod| hg vip xowdghr xvol wkdq z khg wkhvh wzr surgxfwv duh glvsod]| hg
vhs dudwhol 1 U hyhgxh z loo dovr eh kljkhu z khg surgxfwv z Iwk odujh p dunhw
vk duh duh glvsod| hgl Wk hvh uhvxowv h{sodlgq z k| z h qg Frfd Frod F odvvIif ru
S hsvl duh glvsod| hg p ruh iuht xhgwol/ dgg z k| z h vhogr p gg 450sdfn Frnh
glvsod| hg wrj hwk hu z Ilwk 50owhu F rnhil

Wkilv p rgho fdg eh h{whgqghg wr dgdol } h frqvxp hu z hoiduh fkdqjh z khg
sulfhv fkdqjh/ ruz khg ghz surgxfw hgwhuruh{lvwlgj surgxfwv h{Iwwkh p du0

nhwl U hvxowv Iqg wklv sds hu duh khosixolg xqghuvwdqglqj sulflgj dgg surgxfw




glvsod| vwudwhjlhv z khg d p dgxidfwxuhu surgxfhv p xowlsoh surgxfwl Wkh
p rgho fdg dovr eh dssohg wr rwkhu hp slulfdo vwx glhv vxfk dv vwr uh surgxfw
glvsod| ghflvirgqv/ lgglylgxdolgyhvwp hgwghflvirqgv/ dgg p dgxidfwxuhuv* dgyhuO
wlvigj ghflvirqv/ lqg z klfk fdvhv ghflvirg p dnlgj lgyroyhv p x owls oh dowhuqgdwly hv
dgg p xowlsoh xqlwv z Iwk wkh h{lvwhgfh ri p dqg| frughu vroxwrqgvl Lw v p rvw
x vhix owr wkh w sh ri ghflvirg p dnlgj z khqg fkrlfhv p dgh irurqgh dowhuqdwlyh

kdyh h{f whugdoh hfwv rgq fkrifhv p dgh irurwkhu dowhugdwlyhvil

Wkh uhvw ri wkh sdshu Iv vwux fwx uhg dv iroorz vl Vhfwrq 5 glvfxvvhv wkh
p rgho dgg surylghv vrp h ghwdlov ri wkh p xowlsoh surgxfw dgg frgwlgxrxv
txdgwlw sxufkdviqgj ehkdylruri vriwgulgnvl Vhfwlrqg 6 suhvhgwv wk h hvwlp dwlr q
dssurdfk dgg jlyhv uhvxowv frqfhuqlgqj frqgvivwhgf| dgg dv| p swrwf grup dolw|
ri hvwlp dwruvl Wkh gdwd dgg hvwlp dwlrq uhvxowv duh glvfxvvhg Iqg Vhfwrqg 71
Vrp hlp sofdwlrqv/ dssofdwrqv/ h{whqvirqv dgqg op Iwdwlrgv ri wkh p rghoduh

dovr glvfxvvhg1l | lgdoo] Vhfwrg 8 frqgqfoxghvl

5 Wkh P rgho
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Wdeoh 4= Mrilgw iuht xhgf]|] ri gxp ehur ri VN X v

dgg gxp ehu ri xqgqlwv sxufkdvhg

Wr xqgghuvwdgg wkh h{whgwri wkh p xowlsoh surgxfwp xowsoh xqlwsxufkdvh
ehkdylruv/ orrn dw wkh gdwdl P | gdwd frgwdlgv Igirup dwlrq derxw jurfhul

vkrsslgj iru vriwgulgnv e| 87; krxvhkrogv dw vli{ vxs hup dunhwv gxulqj wkh



s hulr g iurp Mx gh 4<<4 wr Mxgh 4<<6/ dowr j hwk hu 437 z hhnvl Wk huh duh dowr 0
j hwk hu 488; : ylviwwl Wkh gdwd frgwdlg Iqirup dwlrqg derxw 43:; vwrfn nhhslqgj
xqlw +VN X v,1 Wdeoh 4 uhsruwv wkh gxp ehuriylviwv z Ilwk wkh vshfl hg gxp ehu
ri VN Xvdgqg xqlw sxufkdvhgl

Derxw :3 shufhgw ri ylviw kdyh p xowlsoh xqglw sxufkdvhv/ z klfk p hdqgyv
wk dw wk h wudglwlrqdo G F P fdg rqo h{sodlqg derxw 63 s hufhgw ri vkrssilqgj
ehkdylrul Lgqghhg derxwkdoi wkh ylviw kdyh sxufkdvhv ri wkuhh rup ruh xqlwv/
dgg derxw <1. s hufhgw ri ylviw kdyh sxufkdvhv ri p ruh wkdqgqg rqgh xqglw ri
sdfnhg gulgnvl P ruhryhu/ derxw7; shufhgwri ylviw kdyh sxufkdvhv ri p x owl0
soh VN X v/ Ip so lgj d vljgl fdgw ydulhw] Ovhhnlgj whqghqgqf|1 Z h p d|] vxvs hfw
wkdw frgvxp huv vwlfn wr rqgh dwwulexwh dgqg ghyhu vhhn ydulhwl 1 | ru h{dp s oh/

frgvxp huv p d| rqgo ex| glhw gulgnvl Wdeoh 5 olvww vhyhudo dwwule x whv dqgg

vkrz v wkh shufhgwdjh ri ylviww z Iwk sxufkdvhv ri vigj oh ru p x owls oh d wo
wule x whv=1li frqvxp huv sxufkdvh/ vd|/ erwk glhwdqgg qrqOglhwgulgnv Iq d ylviw/
Iwlv ghgr whg e] p xowlsoh [/ rwkhuz Ivh Iwlv ghgr whg e vigj oh 1

D wwule x whv Vigj oh P x owls oh

frod2r wk hu dyruv ;019 4517

glhw2grqOglhw <315 <1

fd 2qrqbofd ;913 5713

fdg2er wwoh <518 1 18

vi} hv <319 <17

eudqgyv 1914 56 1<

Wde oh 5= S hufhgwdj h ri sxufkdvhv

ri sur gxfwdwwule x whv

Lwlv fohdu wk dwydulhw) Ovhhnliqj Iq sur gxfwdwwulexwhv Ivdovr vlj gl fdgwl |l ru
h{dp soh/ derxw57 s hufhgwri ylviw kdyh p x owls ohOeudqgqg sxufkdvhv / Ip sol Iqj
ydulhw] Ovhhnlgj Ig eudgg gqdp hvl Frqvxp huv ex| erwk frod dgg rwkhu dyruv
lg derxw45 s huf hgwri ylviw/ dgg erwk fd hlgdwhg dgg gqrqgo0fd hlgdwhg gulgnv
lg derxw 57 shufhgw ri ylviwl Wkhvh ehkdylruv Igglfdwh hiwk hu d glyhuviwl ri
suhihuhgfhv dp rqj krxvhkrog p hp ehuv/ ruydulhw Ovhhnlgj ri wdvwhv ri d vigj oh

frgvxp hul




515 P rghori X wlolw] P d{lp I}dwlr g

Lw Ilv dvvxp hg wkdw wk h vxsso vigh/ z klfk Igfoxghv sulfhv dgg surgxfw fkduO
dfwhulvwlfv +lqgfoxglgj p dunhwlqj dfwlylwhv vxfk dv surgxfwglvsod|v dgg ihdO
wx uhv,/ Iv h{rjhgrxv 1 Frgvxp huv p d{Ip I}h wk hlu xwlolw xqgqghu lqgfrp h frqo
vwudlgwv rq hdfk sxufkdvh rffdvirqg1l

L dvvxp h wkdw xwlolw] Iv ghulyhg qgqrw iurp wk h frgqvxp swirg ri surgxfwv
exw iurp wkh frqgvxp swirg ri surgxfw fkdudfwhulvwlfv/ dgg wkh uhodwlr qvkls
ehwz hhg fkdudfwhulvwlfv dgg txdgwlw sxufkdvhg Iv ghwhup Iqghg e| d fkdudfoO

whulvwlfv ht xdwlr q =

5 +
z khuh 5 Iv d e yhfwruriwrwdofrgvxp swrq ri fkdudfwhulvwlfv +er wk revhuyO
deoh dgqg xqgqrevhuydeoh,/ + d a e yhfwruri txdgww sxufkdvhg ri surgxfwv/
dgg d a p dwul{ ri dp rxqgwri fkdudfwhulvwlfv Ig surgxfwvl Wkhuh duh

¢« revhuydeoh surgxfw fkdudfwhulvwlfv dgg ¢« xqrevhuydeoh surgxfw fkduO
dfwhulvwlf1l F ruuhvsrqgqglqjo wkh fkdudfwhulvwlf p dwul{ kdv wzr sduwv= d
a E . vxep dwul{ iru wkh revhuydeoh fkdudfwhulvwlfv/ dgg d a « yhfo
wruiruwkh xqrevhuydeoh fkdudfwhulvwlfl | xooghwdlov rri surgxfwfkdudfwhulvwlfv
z looe h glvfxvvhg odwhul Wkh fkdudfwhulvwlfv ht xdwlrgq Ivdgdorjrxv w wkhkhgro
qlf p rgholg Odgqfdvwhu +4<99, dqg G uh}h dgqg Kdjdg +4<:;,/ Ip sol lgj olghdu
vxp p delolw dgg glylvielolw ri surgxfwfkdudfwhulvwlfvl
Wkh xwow ixqfwrq ri d frqvxp hulv ghgrwhg e| T E+ ¢c5(M cO(w c z k huh
+ Ilvwkhrxwilghjrrg/ M dyhfwurikrxvhkrog fkdudfwhulvwlfv/ vxfk dv krxvho
krog lgfrp h dgg idp lo vi}h/ dgg wd g e yhfwruri sdudp hwhuvl 0 Iv d ( .
yhfwruri vwr fkdvwlf yduldeohv z klfk lIgfoxghv wzr sduwv= +4, vwr fkdvwlf ghylO0
dwlrqv iurp wkh p hdq suhihuhgfh irurevhuydeoh surgxfw fkdudfwhulvwlfv dqg/
+5, vwr fkdvwlf xqrevhuydeoh surgxfw fkdudfwhulvwlfvl Wklv z loo eh h{sodlqhg
lg ghwdlo odwhul F rgvxp huv p d{Ip I}h wkh xwlow ixqgfwrqgq xqgghu wkh Igfrp h

frqgvwudlqgw




z khuh R Iv d a e yhfwruri sulfhvri surgxfwv/ dgg R wkh sulfhri wkhrxwvligh
jrrg/ dgg U wkh krxvhkrog lgfrp hl

Wk huhiruh wkh renhfwlyh ixgfwlrg ri d frgvxp hu fdg eh z ulwwhg dv

4 @ T E+ ¢5(M cO(w

Wkh xwlolwl ixqfwlrqg T E Ivgh qhg Ig wkh fkdudfwhulvwlfv vsdfh ] dgg wkh
surgxfwvsdfh  ri wkh o rxwvigh jrrglLfdg vxevwlwxwh wkh fkdudfwhulvwlfv ht xdO0
wlr g lgwr wk h xwlolw|] ixqgfwrqg Iqg +4,1 L dovr dvvxp h wkdw wk h xwlolw] ixqgfwrqg Iv

dgglwlyho dgg olghduo] vhsdudeoh Iqg + 1 Wk huhiruh L fdq uhz ulwh

T E+ ¢ +cO(w ' L E + (M coO( n b+

z k huh lv d Eg . ¢« yhfwruri sdudp hwhuv/ dgqg b Iv d vfdodul K huh z h
kdyh w' i chj

Wkh iroorz Igj duh vhyhudodvvxp swlrqv=

D vvxp swlrq 4=

Wkh ixqfwrqg L E Iv wz IfhOog! huhqwldeoh Iqg 5 +dqg khgfh dovr Iq
+,/ dgg L E ghjdwlyh gh qlwh z Iwk suredelolw rqghl P ruhryhu/

L E Ilv frgwlgxrxvol gl huhgwldeoh Iq 1
D vvxp swlrqg 5=

Wkh glp hgvlirg ri wkh fkdudfwhulvwlfv vsdfh Iv vp doohu wk dg wk h
glp hgvlrg ri wkh surgxfwvsdfh al Wkh fkdudfwhulvwlfv p dwul{

Iv ri ixoofroxp q udgnl
D vvxp swlrqgq 6=

D g Ilgwhulru vroxwlrq iru + doz d| v h{Ilvwl Wkdw Iv/ frgqvxp huv gr

qgrwvshqgg wk hlu hgwluh exgj hww mkvw rqg gulgnvl
D vvxp swlrq 7=

Wkh sulfh ri wkh rxwilgh jrrg/ R clv qrup dol}hg wr rqghl



D vvxp swlrqg 8=

Vwr fkdvwlf yduldeohv 0*v duh _ ryhu gl huhgw frgvxp huv 1

Ohw b eh wkh Odjudqgjldg p xowlsolhu ri Igfrp h1l | urp Dvvxp swirq 6 dgg
wk h uvw rughu frqgglwlrqv/ Iwlv hdv| wr rewdlg b ' b R I urp D vvxp swirq 7/
z h kdyh b ' b Vxevwlwx wlgj wkh Ilgfrp h frgvwudlgw Igwr wk h x wlolw] ixqfwlraq/

frqvxp hu*v renmfwyh ixqfwrq fdg eh z ulwwhg dv

4 @ T EUc +c0(w ' L E +(M coO( bR +

Qrwh wkdw wk h whup bU Iv uhp ryhg iurp ht xdwlrg +4, dgg uhvxowv z loo grweh

d hfwhgl

Surgxfw F kdudf whulvwlf v Wk huh duh wz r vxep dwulfhv Ig wkh fkdudfwhuO
Ivwlfv p dwul{ = d a E . vxep dwul{ fruuhvsrqglgj wr wkh revhuydeoh
surgxfwfkdudfwhulvwlfv/ dgqg d a « yhfwru/ c¢cfruuhvsrqgglgj wr wkh xqgrevhuyO
deoh surgxfwfkdudfwhulvwlfv +z klfk duh Igglylgxdovs hfl f dgg xqrevhuyhg wr
hfrgrp hwulfldgvi,

Li z h lgfoxgh p dunhwlqj dfwlylwhv vxfk dv surgxfwglvsod|v dgqg ihdwx uhv
dv revhuydeoh surgxfw fkdudfwhulvwlfv / wkh vxep dwul{ Iq fruuhvsrqglgj wr
wk h revhuydeoh surgxfwfkdudfwhulvwlfv fdq eh ixuwk hu eurnhqg Igwr wz r sduwv=
+4, d a vxep dwul{/ c fruuhvsrqgglgj wr lgwulqgvif revhuydeoh surgxfw
fkdudfwhulvwlfv/ vxfk dv dyru/ sdfndjlgj dgg frgwdlghu vi}h ri vriw gulgnv/
z k huh Iv wkh glp hgvlrg ri wkh Igwulgqvlif revhuydeoh surgxfwfkdudfwhulvwlfv
dgg/ +5, d a 2 vxep dwul{/ E« c- / fruuhvsrqgglgj wr surgxfwglvsod|v dgg
ihdwx uhvl L xvh Iqglfdwruv wr uhsuhvhgwp dunhwlqj dfwlylwhhv/ z k huh « lv d a .
yhfwrurilgglfdwruv z krvh &O0wk frp srghgwlv 4 |i surgxfw& Ivglvsod| hg/ dqgg
3 rwk huz Ivh1l -« Ilv d vip lodu a « yhfwruirusurgxfwihdwxuhvl

Lq wklv sds hu L hvwlp dwh wz r w shv ri p rghov= wkh uvw rgh/ p rgho P 40
D/ ljgruhv wkh h hfwri surgxfwglvsod|v dgg ihdwx uhv z kloh wk h vhfrqgg rqh/

p rgho P 40E/ Iqfoxghv wkhp lg wkh xwlolw] ixgfwlrgl Vr z h kdyh ! d c o
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lqg wkh uvw p rgho/ dgg ' d ce ¢+ ¢ olg wkh vhfrqgqgl F ruuhvsrqglqgj ol/

fkdudfwhulvwlfv sxufkdvhg 5 fdgq eh z ulwwhqg dv

5 ¢ s dgg/ 5 ° s

lg P 04D dqgqg P 04E uhvs hfwlyhol 1
Ldvvxp h wkdwh hfwv ri surgxfwglvsod| v dgg ihdwx uhv dv z hoodv wkh xqreo
vhuydeoh surgxfwfkdudfwhulvwlf hgwhu wk h x wlolw] ixqfwlrq T E olg hduol 1 Wk huhoO

iruh L fdg uhz ulwh ht xdwlrg +4*, iru P 40D dv

4 @ T EUc +cO(w ' L E + (M c#( bR + n + r + f +P 40D ,
z khuh L E Iv wk h sduw lg wk h xwlolw] ixqgfwrqg fruuhvsragglgj wr wkh lgwulqgvlif
revhuydeoh surgxfwfkdudfwhulvwlfv/ # wk h vwr fkdvwlf ghyldwlrgv iurp wkh p hdg
suhihuhgfh iru wk hvh fkdudfwhulvwlfv/ dqgg d yhfwu ri sdudp hwhuv Iqg L E

Vip loduo|/ L fdq uhz ulwh ht xdwlrq +4%* irup rghoP 40E dv

4 @ T EUc +cO(w ' L E +(M c#( n *« +n o+ bR +n + ro| o+ f

+P 4 0E ,
z k huh dqg duh wz r vfdoduv uhs uhvhqwlqgj wkh h hfwv ri surgxfwihdwxuhv

dgg glvsod]| vl

K rxvhkrog F kdudfwhulvwlf v L z loogqrz dgguhvv krz wkh sdqghodvs hfwri
gdwd hgwhuv wkh p rghol Ohw ' e C c ghgrwhv gl huhgw frgvxp huv Ig wkh
gdwd/ dgg | ' «C cA gl huhgwylviwv ri frgqvxp hu gxulgj wkh vdp soh s hulrgl
H{rjhgrxv yduldeohv f clgfoxglgj wkh fkdudfwhulvwlfv vxep dwul{ d c- Ce [¢]
dgg iR cM jcduh revhuyhg/ z khuh M Ilv d yhfwruri krxvhkrog gdwd iru frqo0O
vxp hu / vxfk dv krxvhkrog Ilgfrp h dgg idp lo vIi}h/ R d yhfwru ri surgxfw
sulfhv/ dgg - dgg - wzr yhfwruv ri Iqglfdwruv iru surgxfw glvsod| v dqgg
ihdwx uhv dw wlp h |1

Lgwx Iwly hol / wk h oduj hu wk h idp lo] vli}h wkh oduj hu wrwdotxdqwlw ghp dgghg
iru vriwgulgnv z loo ehl Wr Igfrusrudwh wkh idp lol vi}h h hfw L kdyh ¥ dgg
4 uhs uhvhgwlqgj wkh shu fdslwd krxvhkrog txdgwlw sxufkdvhg ri surgxfwv dgg
surgxfw fkdudfwhulvwlfv uhvs hfwlyhol1 Wkh shu fdslwd txdgwlw] sxufkdvhg Iv

gh qgqhg dv
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z khuh 6 Ivwk hidp lol vi}hrifrgvxp hu /dgg frh! flhgwk wkhh hfwriidp lol
vi}h rqg wrwdo krxvhkrog frgvxp swirql k htxdow f Ip sohv wkdw wkh fkdqgjh
lg idp lo vi}h kdv gqr h hfwrqg wrwdofrgvxp swlrq/ dgqg k htxdowr « Ip solhv/
kroglgj rwkhuwklgjv frgqvwdgw/ wkdwgrxeolqj wkh idp lo vl}h z loogr x eoh wrwdo
frqvxp swirgl Fruuhvsrqglgjo/wkhshufdslwd txdgwlw sxufkdvhg ri surgxfw
fkdudfwhulvwlfv Iv § ' ¥

L xvh b wr uhs uhvhgw frgvxp hu *v p dujlgdoxwlolw] ri Igfrp hl L dvvxp h

b * 6 n  *2EU
z k huh uhs uhvhgwv wkh h hfwri krxvhkrog lgfrp hrq frqvxp hu *v p dujlqgdo
x wlolw| 1
Wkh Vshfl fdwlrg ri wkh I xqgqfwlrg L E L xvh wkh wudglwlrgdo udggr p

frh! flhgw p rghodgg jlyh d vshfl f dvvxp swirq iru wkh ixgfwrgdo irup ri

L E

LE ¥ g d*?E ¥ n sigqg fjon g dEi TE ¥ . .ig fjo +5,

z khuh ¢ Ilv frqvxp hu *v udgqgrp frh! flhgwv iru wkh Igwulgvif revhuyde oh

surgxfwfkdudfwhulvwlfv dwwlp h |>wkh ixqgfwrq *?E dg hohp hgwOe| Ohohp hqgw *?

ixgfwlrg ri wkh yhfwulgvigh wkh eudfnhwv/ dgg i TE vip loduol gh qgqhg>-<i |j
d yhfwruri lgglfdwruixqgfwrqgv z khuh wkh &0wk hohp hgw ht xdov « |i wkh orjlIfdo
h{ suhvvirg Iqvigh eudfnhwv Iv wux h/ dgg f rwk huz Ivh> dg hohp hgwOe| Ohohp hgw
p xowlsolfdwrq/ dqg dgg hohp hqgwOe| Ohohp hgworjlfdoh{suhvvirqvl

Wkh vs hfldo ixgfwrqgdoirup lg ht xdwlrg +5, p d| vhhp vwudgjh exwlIlv Iq0
wx lwly hol ds s hdolgj 1 Wr p dnh L E vwulfwol frgfdyh Iqg 9/ Lghhg Y L E *Y§g
f irudoolgqwulgvif revhuydeoh surgxfwfkdudfwhulvwlfv S/ hyhg z khg vrp hfkdudfo
whulvwlfv duh edgv wr lgglylgxdofrqvxp huv +lq z klfk fdvh wkh fruuhvsrqglqj
q*v duh qhjdwlyhi, L gr grw h{foxgh wkh srvvlelolw wkdw vrp h gq*v duh ghjdo
wlyh wr vip h frqvxp huv ehfdxvh/ iru h{dp soh/ vip h frqvxp huv p d| wuhdw wk h
fkdudfwhulvwlf ri fd high dv d edg z kloh rwk huv wuhdw Iw dv d jrrgl Q rwh
wkdw Iw grhv qgrw Ip so wkh surgxfw ehlqj d edg/ vigfh p dujlgdo x wlolw| ri
frqvxp Iqgj wkh surgxfwlv grw wkh ghulydwlyh YL E *Y& c exw EYT E *Y§& |/
z k huh Iv wk h Oowk urz 1Ig p dwul{ 1

Wkh vshfl fdwlrq Iqg ht xdwlrg +5, j xdudgwhhv wkdw/ |li q 9 f/Y LE *Y§%
f irudoo S/ uhjdugohvv wkh vlijg rigq 1 Wkilv Ip solhv d ghfuhdvliqj p duj lgdo x wlo0

Iw ri frqvxp lgj jrrgv/ dgg dg Igfuhdvigj p dujlgdo glvxwlolwl ri frqgvxp Iqj
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edgvl Lwlv reylrxv wkdw wkh Mdfreldqg p dwul{ L E Iv ghjdwlyh gh qlwh z lwk
suredelolw rgh/ dgg L E Ivfrqgwlgxrxvo gl huhgwldeoh Ilqg wkh sdudp hwhu vs dfh
X h{fhswdwaq ! f1

Wr dyrlg wkh p dwk hp dwlfdo s ur eohp ri *?Ef Lkdyh d frgqvwdgw e+« Ig wk h *?
ixgfwrg Ig ht xdwrg +5,1

Udggrp frh! flhgwv g duh gh qghg dv

q ! Jn e ¢ e ' | #
z k huh # lv d e yhfwrurivwdggdug qrup doghyldwhv/ dqgg | d p dwul{
vx fk wkdw | | Ilv d yduldgfhOfryduldgfh p dwul{/ dqg wk h glp hgvlrg ri

wk h lqgwulgvlif revhuydeoh surgxfwfkdudfwhulvwlfvl Wr p Iqlp I}h frp sxwdwlrgdo

exughg L dvvxp h wkdw wk h glvwulexwlrg ri doo hohp hgwv Iqg # duh Ilghgwlfdo dqgg

lgghs hgghgw ri hdfk rwkhu/ vr L fdqg uhz ulwh | # dv j # cj d vfidodul
L rqol ghhg wr hvwlp dwh d j c¢c lgvwhdg ri wkh p dwul{ | / xgghu wkh
dvvxp swirgq iru #1 Krz hyhu/ gldjrqgdohohp hgwv Iq | I Ip so lqj wkh yduldgfhv

ri suhihuhgfhv iru surgxfw fkdudfwhulvwlfv/ fdq eh gl huhgw/ dqg r Ogldjrqgdo
hohp hqgwv Iq | clp sol lqj fruuhodwlrqvri suhihuhgfhvirugl huhgwsurgxfwfkduO
dfwhulvwlfv/ fdg dovr eh gqr g0} hur1 Dvdg h{whgvirqg ri wklvsdshu/ Lz loohvwlp dwh
wk h p dwul{ | 1 Rqh z d| wr uhgxfh wkh frp sxwdwlrgdoexughg Iv wr dvvxp h
wk dw wk h yduldgfhv ri suhihuhgfhv iru ydulrxv vriw gulgn dyruv duh krp ro
jhghrxv/ exw wkh| duh gl huhgw iurp wk h yduldgfhv ri suhihuhgfhv iru rwkhu
fkdudfwhulvwlfv vxfk dv sdfndjlgj dgg frgwdlghu vi}hl Lw dovr vhhp v s odx vle oh
wk dw s uhihuhgfhviru dyruv lvigghshgghgwiurp suhihuhgfhvirusdfndjlqgj dqg

frqwdlghu vi}h/ exw fruuhodwlrgv h{Ivwdp rqj suhihuhgfhv iru gl huhgw dyruvl

R wk hu G hwdlov I Iq doo| + 1lqg p rghov P 40D dgqg P 40E wdnhv dffrxqgwri wkh
xqrevhuyhg surgxfw fkdudfwhulvwlfv/ z k huh lv d a e yhfwru ri vwr fkdvwlf
frh! flhgwvl Lgfrusrudwlqj wkh sdgqhodvs hfwdqg krxvhkrog fkdudfwhulvwlfv Iq
wk h gdwd/ ohw*v gh qgh ¥ ! Eb R ¥ 1 Wr dyrlg wkh sureohp ri

f iru vrp h surgxfw /I xqghu z kIfk *v.t xdgwlw] ghp dgqghg z rxog eh

lg glwh Ii Iw Iv d jrrag dgg ihdwxuh dgqg glvsod| gr qrweulqgj glvxwlolw / L
dvvxp h b f iru doo dgg O orjOogrup doo] glvwulexwhgl Wkdw lv/

*L} E ' | D c D Ef cU
z k huh | lv d a a p dwul{ vxfk wkdw I | d yduldgfhOfryduldgfh p dwul{/
dgg D d a e yhfwru ri vwdggdug gqrup doghyldwhvl L dovr dvvxp h wkdw wkh
ghyldwhv ri gl huhgw sur gxfwv duh _1 ovr | D fdg eh uhz ulwwhg dv j D
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Wkh sxusrvh ri dvvxp Iqj _ iru D Iv djdlg wr p Ilglp I}h wkh frp sxwdO
wlrgqdoexughgl Exwwklv dvvxp swirg Iv sodx vieoh ehfdxvh/ dv z looeh h{sodlqghg
lg odwhu vhfwlrqv/ hdfk surgxfwlg wklv sdshu lv d surgxfwfdwhjru|/ dgg gqrw
d eudqgl Surgxfwv duh gl huhgwldwhg iurp hdfk rwkhu e| srvvhvviqgj vrp h
xqltxh frp elgdwlrqgq ri Iqgwulgqvlif revhuydeoh surgxfw fkdudfwhulvwlfvl K hqgfh/

doo k hwhurj hghlw dgg fruuhodwlrgv dp rqj surgxfwv vkrxog eh devruehg e]

wk h udggrp frh! flhgwv q*v/ dgg z h p d| dvvxp h e hlqgj _ 1

Qrwh wkdw wk h vwr fkdvwlf yduldeoh 0 ° i# cDj / dgg Ilwv glp hgvirg (

n a

I lgqdool]/ p | sdudp hwhuv Ig p rgho P 40D duh w ' iacj ckchc cj j / dqg
lg p rghoP 40E duh w' iacj ck c c clgc cj i

P rghoU rrexvwqghvyv P rghov +P 40D, dqg +P 40E, dvvxp h ixqfwrqv *? dqg

i T Ilg LE 1 Wklvvshfl fdwlrq uhvwulfwv wkh fxuydwx uh ri wkh xwlolw ixqgfwrgql

D p ruh h{leoh ixqgfwlrgqdoirup / fruuhvsrqglgj wr htxdwrqgq +5,/ lv

z k huh Ilv wkh sSowk froxp g Ig wkh vxep dwul{ 1 Wkh srz hu whup 4 lv
uhvwulf whg wr olh z Iwk Iqg Ef ce li q f/ dgg juhdwhuwkdg « ligq f1E| wklv
vs hfl fdwlrq L E Iv vwloo g hj dwlyh gh qlwh dgg kdv doo wk h rwk hu surs huwlhv ri
P 40D dgqg P 40E/ exwlwlv p ruh h{leohl Li ydulhw, vhhnlgj whqghqgf]| Iv vwur qj /
4 z loo eh vp doo iru doo wkrvh S*v z Iwk q f/ dgg frgvxp huv z loo door f dwh
wk hlu exgj hwwr ex| p dg| gl huhgw surgxfwfkdudfwhulvwlfvl R wk hu qgr wdwlr qv
lg +6,/ vshfl fdwlrqv ri q I b dgg doo vwr fkdvwlf yduldeohv duh gh qgqhg dv
e hiruhl

F ruuhvsrgglgj wr wklv vshfl fdwlrq wk huh z loo eh dgrwk hu vhw ri p rghov=
frqvxp hu *vrenmfwyhixqgqfwrq dwwp h |/ z khg surgxfwglvsod|] v dqg ihdwx uhv

duh Ijgruhg/ Iv

4 @ T EUc c+ ¢c0 (w ' q E ¥ bR + n +
ro| + f +P 50D ,
z khuh 4 Iv uhvwulfwhg wr olh z Iwklq Efce li q f/ dgqg juhdwhu wkdqg <« i
q f1 Z khg surgxfwglvsod| v dgqg ihdwxuhv duh Igfoxghg Ig wkh x wlolw|
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ixgfwlrg z h kdyh

4 @ T EUc c+ ¢c0 (w ' q E ¥ n e +n o+ bR + n +
ro + f +P 50E ,
Qrwh wkdwp | sdudp hwhuv Ig p rgho P 50D duh w ' iac4cj ckchc cj i/
dgg g p rghoP 50E duh w ' ia c4cj ckec c cgc cj i

+H vwlp dwlrq uhvxowv ri wkhvh wzr p rghov z loo eh glvfxvvhg Ig d wuhylvhg

y huvir q 1,

6 P rghoHvwlp dwlr g

6 14 S ur e ohp v

J lyhg h{rjhgrxv yduldeohv f i ce ¢+ cRcM jcdgg vwr fkdvwlf ydulde ohv Oc

z h duh deoh wr gg wkh rswp doydoxh +Ef cO(w e| vroylgj wkh xwow p d{lo0

p I}dwlrg p rgho wkdwlv/

+Ef cO(w ' @h} 4 @ T E+(f cO(w r ?SJ6 e SJ?r|o@ ?|r +7,

Vxssrvh z h ngrz wkh frgglwlrgdo glvwulexwlrgq ri Oc E nf 1 Wkh h{shfwhg

ghp dgg ixqfwrq/ . +Ef cw clv/

+Ef cw ' i @h} 4 @ T E+(f cO(w r ?SJ6 e SJ?r|o@ ?|rj E_Onf +8,

Gh qgh w dv wkh yhfwu ri wuxh sdudp hwhuvl Z h fdg p dnh xvh ri wkh

prp hgwfrqgglwlrgqg

E+ . +Ef cw nf ' f +9,

wr gg rxu hvwlp dwhvl Krz hyhu/ . +Ef cw |Iv gr qOwudf wde ohl

Ohw*v ghgrwh e| + ' +Ef cO(w R gh s ur eohp lg p rghohvwlp dwlrg Iv z k hq
+ grhv grw kdyh Igwhulru vroxwlrqvl Lg d vxs hup dunhw z h gg gxp hurxv vriw
gulgnv/ dgg frgvxp huv xvxdool] kdyh }hur sxufkdvhv irup rvwsurgxfwl Hfrqro
p hwulfldgv rqo|l revhuyh }hur rusrviwlyh ex | Ilqj/ z kloh frgqvxp huv* z loolqj qhvv

wr ex| ohvv wkdgq }hur dp rxqgw Iv klgghgl WkIv Iv d w slfdo fhgvruhg gdwd

sureohp 1

a8



Frgyhgwlrgdohvwlp dwlrg p hwkrgv vxfk dvwkhp d{Ilp xp olnholkrrg ruohdvw
vt x duhv dssurdfkhv p dnh xvh ri wkh NxkqgOWx fnhu frqgglwlrgvl I ru hdfk surgo

xfw [/

E+(f cO(w b R ' f s + : f

E+(f cO(w b R f s + ! f +:

Z h ghhg wr Igwhjudwh rxw wkh frughu vroxwraqvl Lw Iv srvvleoh wr gr wvr |[i
wk huh duh rgol d ihz ghshgghqwyduldeohv exw/ z khg wkh gxp ehuri ghshqgqghqw
ydulde ohv Iv oduj h/ wkh rughu ri Igwhjudwlrqg z loo eh wr kljk +wkdw Iv/ fxuvh
ri glp hgvlrqdolw| , dgg wkh fruuhvsrqglgj Mdfreldg p dwul{ wrr frp solfdwhg
wr frp sxwhl Frgyhgwlrgdodssurdfkhv duh Ip sudfwlfdogxh w frp sxwdwlrqgdo

frp soh{lw 1

6 15 VIip xodwhg P hwkrg ri P rp hqgwyv

Il rugrwdwrgdovlp solflw Ldvvxp hwkdwwkh gdwd Iv furvvOovhfwlrgdo dgg ghqgr wh
hdfk revhuydwlrqg ri sxufkdvh dv ! e C c?1 Lxvh wkhp hwkrg rivip xodwlrqg wr
viroyh wkh deryh sureohp 1 Vxssrvh wkh frgglwlrgdoglvwulexwlrqg ri Oc E nf clv
nqgrz ql Lfdqg vip xodwh . +Ef cw e]| gudz Iqj 0 c cO cz khuh ?2r Ivwkhagxp ehu
ri vip xodwlrq gudz v iru hdfk revhuydwlr g/ iurp E nf Grlgj vlip xodwlrqv iru

hy hu] cLjhghudwh d vhwri gdwd +Ef cw dv

+ Ef cw ' i @oS 4 @ T E+(f cO (w r ?SJ6 e SJ?r|lo@ ?|rj +;

lurp wkh prghofrgvwuxfwrq L kdyh wkh iroorz Iqgj p rp hgwfrqglwlraqgs=

E+ +Ef cw nf ot <,
K hgfh L kdyh
C Ew . 6 Ef cw ' . dE+ + Ef cw Ef o' f +4 3,
z k huh Ef Ilv d frqirup deoh p dwul{ ri p hdvxudeoh ixqgfwrqvl Wkh vdp s oh
dgdorjxh ri CEw Iv
cC Ew ' .— 6 Ef cw ' .— E+ + Ef cw Ef +4 4,
? ?
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Hvwlp dwru w Iv rewdlghg e] gaglgj wkh p lglp xp ri

' Ew ' nC Ew nc ru ' Ew ' nC Ew n +4 5,

z khuh nn Ivd gqrup / dqg ° Ew d srviwlyh gh qglwh p dwul{1 Hvwlp dwruv reo0
wdlghg iurp vxfk d dssurdfk duh fdoohg VIp xodwhg P hwkrg ri P rp hgwv +VP P

hvwlp dwruvl

Wkh VP P Iv z Ilgho xvhg Ig wkh hp slulfdo olwhudwx uh iroorz Iqj P fl dgghg
+4<; <, dgg Sdnhv dgg Sroodug +4<;<,1 \ hwp rvwri wkh dssolfdwrqgv duh rgqg
GFP vilruh{dp soh/ vhh Sdnhv +4<; 9, rq ghflvirqv ri wkh uhgqhz dori sdwhqgwv/
dgg E huu|/ Ohylgvrkqg dgg Sdnhv +4<<8, rq ghp dgqg ixqgfwrqgv Ig wkh dxwr
p dunhwl G hs hgghgwyduldeohv Iq Od rqgw R vvdug dgg Y xrgqj *v uhvhdufk +4<<8,
rq uvwOs ulf h dx fwlrqv duh ydoxhv ri z Iggqlgj elgv/ z klfk duh frgwlgxrxvl Wk h|
duh deoh wr vip soli|] wkh sureohp e| dvvxp Igj qr fruuhodwlrqgv h{lvw dp rqj
gl huhgwelgglqgjvil

L zdgww vkrz wkdwwkh VP P hvwlp dwruv Ig p | p rgho xqghu vrp h jhqgo
hudo frqglwlrqv/ duh frqvivwhgw dgg dv| p swrwlfdoo] gqrup dol L frqgfhgwudwh p |

dgdo|] viv rq ht xdwlrq +4* 1 Wkdw lv

4 @ T EUc +c0(w ' L E +(M coO( bR +

Wr dyrlg fragixvlirg Ig grwdwlrqgv/ grwh wkdw w ' i chj

P dlg uhvxowv duh jlyhg Iqg wkh Dsshqgl{1 Lz loodovr glvfxvv krz wr hvwlp dwh
wk h yduldgfhv  ri hvwlp dwruv z khg sdghogdwd dvs hfwhqgwhuv wkh p rghol F krlIfhv
ri lgvwux p hgwv dv z hoo dv wk h doj r ulwk p ri wkh p rghohvwlp dwilrgq z loo dovr e h

fryhuhg wk huhl

7 G dwd dgg U hvx owv

7 14 Wkh G dwd

L xvh d p dunhw gdwdedvh fr oohfwhg e]| Lgirup dwlrg U hvrxufhv Lgfl +LU L, 1
Wkh gdwdedvh frgwdlgv Igirup dwlrqg derxw jur fhu| vkrsslgj ehkdylruiruvriw
gulgnv e| 87; krxvhkrogv dwvi{ gl huhgw vxs hup dunhwv Ig d oduj h p hwur s r ol0

wdg duhd Iqg wkh X glwhg Vwdwhvl Lw frgwdlgv wz r | hduv ri gdwd iurp Mxqgh 4<<4



wr Mxgqh 4<<61 Wkhuh duh dowrj hwk hu 4/3:; VN X vl Wkh gdwd Igfoxghv +4, p huO
fkdggl}lgj Ilgirup dwlrq/ vxfk dv uhwdlo sulfhv/ ihdwx uhv dgqg glvsod]| v/ ri hdfk
VN X dw hdfk vxs hup dunhw Ig hdfk z hhn> +5, sxufkdvh Iqirup dwlrqg iru hdfk
krxvhkrog iru hdfk VN X dwhdfk vxs hup dunhw z khg wk huh Iv srviwlyh ex | Iqj >
+6, ghp rjudsklIf gdwd vxfk dv idp lo vi}h dgg krxvhkrog Igfrp hil

L fkrrvh wkh wkuhh vxshup dunhwv z klfk kdyh wkh p dnrulw ri ylviw dqg
frqgfhgwudwh rg wkrvh z hhnv z Iwk 83 rup ruh ylviwl Wkhuh duh dowr j hwk hu 4; 8
vx s hup dunhwOz hhnv dqg 44/43: ylviwl Z Iwk wklv gdwd vhohfwlrgq L dp de oh wr

p dnh p rghofrp sdulvrgqv Iq odwhu vhfwrqgqv 1

Surgxfw F kdudfwhulvwlfyv Lw Iv Ip srvvleoh wr hvwlp dwh wkh ghp dgg iru
4/3:; VN X vl Lqvwhdg L jurxs gl huhgwVN X v dffruglqgj wr wkhlusurgxfwfkduO
dfwhulvwlfvl Lgglfdwruv duh xvhg wr uhsuhvhgw wkh frgwhgw  ri surgxfw fkdudfoO
whulvwlfv= 4 li wkh fkdudfwhulvwlf h{lvwv Iqg wklv eudqg/ dqg 3 rwk huz Ivhil

Llghgwi| vI{ surgxfwfkdudfwhulvwlfv iru doovriwgulgnv=

41 frod dyru +F R OD, yvl rwkhu dyruv +tR WK HU , >

51 glhw gulgnv +G LHW, yvl qrqOglhwgulgnv +Q G LH W, >

61 fd hlgdwhg gulgnv +F DI | , yvl qrq0Ofd hlgdwhg gulgnv +Q F D | | >

71 oduj hovli}hg frgqwdlghu +OD UJ , +frqgqwdlghu vi}h oduj hu wkdg ru ht xdo wr

650r}1,>

81 fdg +F D Q ,>dqg

91 sdfnhg +SDF N, +p ruh wkdq 4 xqlwlg wkh sdfndj h,1

D v d uhvx ow/ wk huh duh dowr j hwk hu 63 jurxsvri VN X vIig wkh gdwd/ hdfk z lwk
vip h xqltxh frp elgdwlrg ri surgxfw fkdudfwhulvwlfvl K huhdiwhu L xvh sur 0
gxfw w uhsuhvhgwd jurxs ri VN X v vkdulgj wkh vdp h surgxfwfkdudfwhulvwlfvl
Lq rughu wr rewdlqg d e hwwhu hvwlp dwlrgq/ virp h VN X v duh Ijgruhg li wkh| fdggrw
eh sxwlgw dqg| ri wkhvh wkluw surgxfwl WkIlv vkrxog grwd hfwhvwlp dwlrq
uhvx owv vigfh wk hvh VN X v kdyh d ghjojleoh p dunhwvkduhl L xvh dyhudj h sulfhv

z hlj kwhg e| wrwdop dunhwvkduh ri VN Xv Ilg hdfk surgxfwdv surgxfwsulfhvl
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F kdudf whulvwlfv/ wrwdot xdgwlwl vrog dgg p dunhw vk duh ri hdfk surgxfwduh

surylghg Ilg Wdeoh 61 +tF R OD/ FDI I / QGLHW/ FDQ/ SDFN, kdv wkh oduj hvw
p dunhw vkduh/ dgg +tF R OD/FDI1 I / QGLHW/ ODUJ , wkh wklugl Lqghhg F rfdo
Frod F odvvif dgg Shsvl/ wzr p rvwsrsxodu gulgnv Iq wkh lggxvwu|/ e hor qj wr
wk hvh surgxfwl +tR WK HU/QFDI I /QGLHW/ODUJ , dgg +tR WK HU/QFDI I /
QGLHW/ FDQ/ SDFN, duh wkh vhfrgg daqgg iwk oduj hvw sur gxfwl Vrp h z hooO
ngrz q gulgnv vxfk dv Vsulwh dgg VhyhgOX s ehorqj wr wkhp 1 +F R OD/ FDI |/

GLHW/ FDQ/ SDFN .,/ z klfk Iqgfoxghv gulgnv vxfk dv Glhw Frnh dgg G lhw
Shsvl/ Iv wkh irxuwk oduj hvwl Lw Iv z ruwk| ri srilgwlgqj rxw hyhg wkrxjk wkh
lgirup dwlirgq Iv gqrwlg wkh wdeoh/ wk dw s ulydwh ode hov kdyh d oduj h p dunhw vk duh
lg wkh gdwdl Wk hlu sulfhv duh j hghudoo] p xfk orz hu wkdg gdwlrgdo eudqggvl

Qrwh wkdwwkh +tF DQ/ SDFN, wshdgg +ODUJ , w sh gulgnv kdyh d oduj hu
p dunhwvk duh wkdg rwk hugulgnvl Lwlv w| slfdoiruvxshup dunhwvkrssligj ehkdyo
Iruv= frgvxp huv whgg wr ex| sdfndjhv ru oduj hOvl} hg er wwohv Iqg vxs hup dunhwv
iru ixwxuh krxvhkrog frqvxp swraql

Suredeo wkh xvh ri jurxsv  ri VN X v Ilgvwhdg ri eudggv Iv wkh p rvw frqbo
whgwlrxv Ivvxh Ig p | dssofdwlrgl Lw Ip sohv/ iru h{dp soh/ wkdw d 450sdfn
FrfdOF rod F odvvif Iv ht xlydohgw wr d 450sdfn sulydwh ode hofrod/ exwgl huhgw
iur p d 50o0lwhu erwwoh FrfdOF rod F odvvlifl Z h p d| dujxh wkdw eudqg qdp h Iv
p ruh Ip sruwdgw wkdq frqwdlgqhu vi}hl Krz hyhu/ p | p rghokdv p xfk h{ le lo0
Iw 1 1 ruh{dp soh/ Lfdqg Iqgfoxgh eudqg gqdp hv FrfdOF rod / Shsvl / Vsulwh /
ru s ulydwh ode hov dv surgxfw fkdudfwhulvwlfv dgg rewdlq d qhu fodvvl fdo
wlrql Dw wklv vwdj h L qgg wkdw wklv urxjk jurxslgj kdv douhdg]| h{sodlqghg
d orwri frqvxp hu sxufkdvh ehkdylrul R i frxuvh/ Ili p | p hwkrg Iv dssolhg
wr rwk hu hp slulfdo vwxglhv/ iru h{dp soh wr suhglfw p dunhw ghp dqg iru gqhz
surgxfw2eudqggv/ eudgg gdp hv dgg rwkhu surgxfw fkdudfwhulvwlfv vkrxog eh

lgfrusrudwhgl

P rgho Urexvwqghvyv Wkh vIi{ Iqwulgvlif revhuydeoh surgxfw fkdudfwhulv0
wlfv olvwhg deryh ghhg grweh frp sohwh iruvriwgulgnvl R gh ri wkh sureohp v Iv

wkdwz h kdyh vrp h surgxfwv frp sohwho gl huhgwlqg wkh fkdudfwhulvwlfv vsdfhil

Il ru h{dp soh/ d fdgq ri Shsvl +z klfk ehorgjv wr +F R OD/ FDI I/ QGLHW/
FDQ,, vkduhv gr revhuydeoh fkdudfwhulvwlfv z Iwk d 500whu er wwoh ri G lhw:0X s
+z kIlfk ehorqjv wr +tRWKHU/ QFDI | / GLHW/ ODUJ ,,1Dvvxp lgj dg dggloO

wly hol vhs dudeoh x wlolw ixqfwrq vxfk dv wkrvh Ilg p rghov P 04D/ P 04E/ P 50D
ruP 50E/ p dujlgdoxwlolwl ri frgvxp Iqj wkh irup hulv Igghshgqghgwiurp frqo

vxp lqj wk h odwwhul Wkhvh wz r sur gxfwv duh grwvxevwlwx whv Iq rxup rghol \ hw
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wk h] duh erwk vriwgulgnv/ dgg IgwxIwlyho ex ]| Ilqj d orwri 500whu er wwoh G Ilhw
:0X s fdg p dnh frgvxp huv ex | Ilgj ohvv ri Shsvl Iq fdqg1l

Wr fkhfn wkh urexvwghvv ri wkh vshfl fdwlrqv Iq p rghov P 40D/ P 40E /
P 50D ru P 50E/ L hvwlp dwh dgr wk hu vhw ri p rghov z kilfk kdyh dg dgglwlrgdo
lgwulgvif surgxfwfkdudfwhulvwlf/ Vriw Gulgnyv +G ULQN ,1Wklv fkdudf whulvwlf
Iv hp ehgghg Iq hyhu| surgxfw vr wk huh z looeh gr wzr surgxfwv frp s ohwhol
vhs dudwh iurp hdfk rwk hu lg wkh fkdudfwhulvwlfv vsdfhl Li frgvxp huv ex]| vriw
gulgnv rqgo| iru wkluvwl uhdvrgq dgqg gr grwfrgfhuq derxwr wk hu fk dudf whulvwlf v/
z h z lookdyh d uhodwlyhol kljk p hdg suhihuhgfh dqg d uhodwlyhol vorz p dujlqdo
x wlolw] ghfolgh iru +G ULQN ,1G | huhgwsurgxfwv z looeh forvh vx evwlwx whvl Wk h
rssrviwh Iv wuxh li rwkhu fkdudfwhulvwlfv duh p ruh Ip sruwdgw Iqg wkh x wlolw|
ixgfwlrgl Wkh vxevwlwxwlrqg sdwwhug dp rqgqj surgxfwv z looeh p ruh frp solfdwhg
dgg/ dv z looeh h{sodlghg Iqg odwhu vhfwlrqv/ frp sohp hgwdulw p d| dulvh1l

L hvwlp dwh wz r p rghov/ P 60D dgqg P 60E/ iru wklv sduwl P 60D dgg P 60E
duh dgdorjrxv wr p rghov P 50D dgg P 50E uhvs hfwlyho/ h{fhsw wk dw wk huh Iv

dg dgglwlrgdo fk dudf whulvwlf/ +G U LQ N ,/ Ilg wk h xwlolw ixqfwlrqgl

+H vwlp dwlrq uhvxowv ri wkhvh wzr p rghov z loo eh glvfxvvhg Ig d wuhylvhg

g udiwl,

SurgxfwF kdudfwhulvwlfv Ig wk h X wlolw| I x qgfwlrgqg Lq wklv vhfwlrg L z loo
glvfxvv krz wkh deryh Igwulgvlif revhuydeoh surgxfw fkdudfwhulvwlfv hgwhu wk h
x wlolw] ixqgfwrqgql Wkh hdvlhvw z d| z rxog eh wr dvvxp h d xwlow ixqgqfwrqg dgo
glwlyho vhsdudeoh Ilqg vhyhq fkdudfwhulvwlfv/ wkdw Iv/ FR OD/ RWKHU/ GLHW/
FDII / ODUJ/ FDQ/ dgqg SDFN1WkIlv Ip sohv wkh oghdu vxp p delolw dqg
vhsdudelolw ri fkdudfwhulvwlfvl K rz hyhu/ wklvdvvxp swlrgq grhvagrwfrqgvighulqgO

whudfwlgj uhodwlr gqvklsv ehwz hhg wk hvh fk dudf whulvwlfv/ hvs hf ld oo| dyruvl | urp

wk h gdwd L qgqg wkdw +F ROD/ FDI 1|l / QGLHW, kdv wkh oduj hvw p dunhw vk duh
dp rqj frod gulgnv/ z kloh +tR WK HU/ QF D I I / Q GLHW, kdv wkh oduj hvwp dunhw
vk duh dp rqj gulgnv z Ilwk r wk hu dyruvl +tR WK HU/ QFDI I/ QGLHW, kdv d
oduj hu p dunhw vkduh wkdgq +tR WK HU/ QFDI | / GLHW,1Li wkh deryh dvvxp sO
wlrq Iv fruuhfw z h vkrxog h{shfw+F R OD/QFDI Il / QGLHW, w kdyh d oduj hu
p dunhwvkduh wkdg +F R OD/ QF DI | / GLHW,1\ hwwkh rssrviwh Iv wux hl Lqgghhg
+tF ROD/ QFDI I/ QGLHW, kdv wkh vp doohvw p dunhw vk duh/ z kloh +R WK H U/
QFDI 1/ QGLHW, kdv wkh vhfrqg oduj hvw p dunhw vk duhl Wkhvh skhqgrp hqgd

fdggrweh h{sodlghg e| sulfh gl huhgfhvl Wkh| Ip so wkdw dyrup I{wxuhv /

wk h lgwhudfwlrqgqv ri dyruv/ duh grwmvw wkh vxp ri lgglylgxdo dyruvl
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Z khg d surgxfwkdv fkdudfwhulvwlfv ri +F D Q, dgqg +SDF N ,/ Ilw kdv d idu
oduj hu p dunhwvkduh wkdqg wkh frp elghg p dunhwvkduh ri surgxfwv z klfk kdyh
fk dudfwhulvwlfv ri hlwkhu +F DQ, ru +SDF N ,1 Wklv Ip solhv wkdw wkh olqhduo|
vxp p delolw dgqg vhsdudelolw dvvxp swirq ri +FDQ, dqg +SDF N, |v dovr IqO0O
ydolg 1

L gg wkdw hyhg wkh olghdu vxp p delolw dgg vhs dudelolw dvvxp swlrq ri
frqwdlghu vi}h dgg sdfndjlgj z lwk dyru p I{wxuhv Iv gqrw mxkvwl hg Iq vrp h
fdvhvli | ruh{dp soh/ +R WK HU/ QF DI I / QG LHW/ODUJ , kdv d oduj hup dunhw
vkduh wkdg +tR WK HU/ QF DI I / QGLHW/FDQ/SDFN ,/Ip so lgqgj wkdwfkdudfo
whulvwlf +OD UJ , Iv suhihuuhg wr fkdudfwhulvwlf +F D Q/ SDF N, rq dyhudj hl E |
wk h deryh dvvxp swirq/ +tF R OD/FDI | / QGLHW/ ODUJ , vkrxog eh suhihuuhg
wr +tFROD/FDI I/ QGLHW/ FDQ/ SDFN ,1Krzhyhu/ wkh odwwhu surgxfwkdv
d p xfk oduj hu p dunhw vk duh wkdg wkh irup hul

E hfdxvh ri wkh deryh sureohp v/ L sxw gl huhgw Igwhudfwlrgqv ri surgxfw

fkdudfwhulvwlfv Igwr wk h xwlolw ixqgfwrg Igvwhdg1l Wkhuh duh dowr j hwk hu 44 Iq0

whudfwlrqgv L xvh Iqg wkh xwlolw|] ixqgfwlrgq-=
41 frod dyru/ fd hlgdwhg/ glhw+F ROD ) FDI I ) GLHW,>
51 fr od dyru/ fd hlgdwhg/ gqrqOglhw +F R OD ) FDI11 ) Q G LH W, >
61 fr od dyru/ gqrqofd hlgdwhg/ glhw +F R OD ) QFDI I ) G LH W, >
71 fr od dyru/ qrqgofd hlgdwhg/ grqOglhw +F R OD ) QFDI I ) Q G LHW, >
81 rwk hu dyruv/ fd hlgdwhg/ glhw +R WK HU ) FDI 1 ) G LH W, >
91 r wk hu dyruv/ fd hilgdwhg/ qrqOglhw +R WK HU ) FDI11 ) Q G LH W, >
1 rwkhu dyruv/ qrq0fd hlgdwhg/ glhw +R WK HU ) QFDI I ) G LHW, >
;1 rwkhu dyruv/grqoOfd hlgdwhg/ grgOglhw+R WK HU ) QFDI I ) QGLHW,>

<1 rwkhu dyruv/ oduj h vi}hg frgqwdlghu +R WK HU ) oD UJ ,>

431 oduj h vi}hg frgwdlghu +OD U J , >

441 fdq dgg sdfnhg +FDQ ) SDFN ,1
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Wk h uvw hlj kw fkdudf whulvwlfv duh dyru p I{wxuhv +z klfk Ilgfoxgh fr od
ru rwkhu dyruv/ glhw ru grgOglhw/ dgqg fd hlgdwhg ru qrqofd hilgdwhg,1 WKkh
qlgwk whup / +R WK HU ) ODUJ ,/ wdnhv fduh ri wkh qrqOvxp p delolw dgg qrqo0O
vhs dudelolw ri frgqwdlghu vi}h dqgg dyruv/ dgg wkh hohyhgwk whup / +F D Q )
SDFN ,/ wdnhv fduh ri wkh qrqOvxp p delolw dgg gqr gOvhsdudelolw ri frqwdlqghu
dgg sdfndjlqgj 1

Wkhvh Igwhudfwlrqgv p d| vhhp vwudqgjh dgg vrp hwp hv dg krf/ dgg p d]
qgrweh wkh p rvw frp sohwh ru vxfflgfwz d| ri vshfli|]lgj wkh xwlow ixqfwlrgq
uhvhdufk huv fdgq xvhl Krz hyhu/ wklvIivd frp surp Ivh ehwz hhg wkh gdwd dgg wkh
qghhg ri p rghosduvip rg|1 Wr uhgxfh wkh frp sxwdwlrqgdoexughg L gr grw xvh
doo lgwhudfwlrqv ri surgxfwfkdudfwhulvwlfv/ exw wkh vip sohvw z d| ri dvvxp Iqj
ooghdu vxp p delolw dgg vhsdudelolw ri gl huhgw fkdudfwhulvwlfv Iq wkh x wlolw|

ixqgfwrgqg z loo/f dv glvfxvvhg deryh/ eulqj vhulrxv glvwruwlrgqv wr wkh p rghol

Sulfhv/ G lvsod| v/ | hdwx uhv dgg G hp rjudskIfv Wdeoh 6 dovr surylghv
vxp p du|l] ghvfulswlyh vwdwlvwlfv ri p hufkdggl}lgj lgirup dwlrq lgfoxglqgqj sulfhv

+lqg vwdggdugl}hg xqlwv ri 65 r}1, / ihdwxuhv/ dgg glvsod| vl L gg oduj h sulfh

xfwxdwlrqgvl |l ruh{dp soh/ +tR WK HU/ QF DI | / QG LHW, kdvdp lglp xp sulfh
ri ;3 fhgqwv dgg d p d{lIp xp sulfh ri '6145/ dgg vwdqgdug ghyldwlrg ri 31831
+tF ROD/FDI I / QGLHW/FDQ/SDFN,/z klfk Ivwkhsurgxfwz Iwk wk h oduj hvw

p dunhwvkduh/ kdvdp Iqglp xp sulfhri 88 fhgww dqg d p d{Ip xp sulfhri'4138/
dgg vwdggdug ghyldwlrqg ri 31431 P hdq sulfhv duh dovr yhu| gl huhgw dp raqj
surgxfwv/ z lwk d p Iglp xp ri 7; fhgwv iru +R WK HU/ FDI | / GLHW/ ODUJ ,/
dqg d p d{lIp xp ri "419 iru +RWKHU/ QFDI I/ QGLHW,1

Oduj h surgxfwv +surgxfwv z Ilwk oduj h p dunhwvk duh, duh iuht x hgwo| ihdwx uhg
dgg glvsod| hg Iqg vxs hup dunhwvl | ruh{dp soh/ +tF R OD/F DI I / QGLHW/FDRQ/
SDFN ,/ wkh oduj hvws ur gxfw Ivwkh surgxfwp rvwiuht xhgwol ihdwxuhg dgg rqgh
ri wkh surgxfwv p rvw iuht xhgwo| glvsod| hgl WKkIv Iv dovr wux h iru r wk hu oduj h

sur gxfwvl

Y dulde ohv P hdgq P d{1 P Iqg1 Vwgl G hy1l
I dp lo VI}h 2 SH2 S . e ee-
K rxvhkrog Lgqfrp h +', echef Hf cf f f Dcf f f 2ece 2

Wdeoh 7= G hvfulswlyh Vwdwlvwlifv ri K rxvhkrog G hp rjudskIfv

Wdeoh 7 surylghv vip hvxp p du|] ghvfulswlyh vwdwlvwifv ri ghp rjudskIf ydul0

deohvl K rxvhkrogv z Iwk idp lo] vi}h oduj hu ruhtxdowr vi{ duh uhfrughg dv viI{
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rup ruh shrsoh / dgg L wuhdwwk hp dv vi{1 Krxvhkrog lgfrp hv duh fdwhjrul}hg
lgwr whq jurxsv/ iurp ohvv wkdg 43/333 wr :8/333 dgg ryhu 1 L wdnh wkh
p hdg lgfrp h Ig hdfk jurxs/ dgg dvvhuw krxvhkrog Iqgfrp h ri wkh odvw jurxs

ht xdowr ; 3/3331

7 15 U hvx owv
7 15 14 Vrp h Hvwlp dwhyv

L hvwlp dwh wz r p rghov= P rgho P 40E Iqfoxghv ihdwx uhv dgg surgxfwglvsod]| v
lg wk h x wlolw] ixgfwlrg z kloh p rgho P 40D grhv grwl Lq rughu wr Ighqgwli|
sdudp hwhuv Ig p rghov L gr up dol)hg/wkhphdqpdujlqdoxwlolw| ri lgfrp h/ wr
.1

Hvwlp dwhv ri wkh wzr p rghov duh uhsruwhg Iqg Wdeoh 81

Wkh srlgwhvwlp dwh ri wkh frh! flhgwiru+Sulfh *2E ?SJ6 e , lqg erwk p rgo
hov Iv gqhj dwlyh/ Ip so lgj wkdwwkh klj khuwkh krxvhkrog Igfrp h/ wkh orz hu wkh
p dujlgdox wlolw] wr Iqfrp h z looehl Lwfdqg dovr eh Igwhus uhwhg dv wk h ulfk e hlqgj
ohvv frqgfhughg derxwsulfhl Lgfoxglgj ihdwxuhv dgg glvsod| v/ wk h hvwlp dwh ri
p rghoP 04E kdv d orz hu devroxwh ydoxh/ dgg qrwvwdwlvwlifdo vlj gl fdqgwl

Hvwlp dwhv ri p hdg ydox hv ri frh! flhgwiru dyrupI{wxuhv/acduhuhsruwhg
iur p ur z wz r  wr urz qlghil R q o| wk h frh! flhgw iru +F R OD ) F DI I )
Q G LHW,/ wkh dyru p I{wxuh z Iwk wkh oduj hvw p dunhw vk duh/ Iv vilj gl fdqgwo|
srviwlyhil Wkh frh! flhgw iru +R WK HU ) QF DI I ) QG LHW,/ wkh dyru
p I{wxuh z Iwk wkh vhfrqg oduj hvw p dunhw vk duh/ Iv srviwlyh exwaqgqrwuvljqgl fdgw
lg erwk p rghovl Hvwlp dwhv ri frh! flhgwv iru r wkhu dyru p I{ wxuhv duh doo
vlj gl fdgqwol gqhjdwlyhl Wk hvh hvwlp dwhv gqhhg qrwilp so wkdwp rvwfrqgvxp huv
wuhdw wk hvh dyrup I{wxuhvdvedgvl Wkhluehlgj ghjdwlyh Ilvdfwxdoo fdxvhg e]|
wk h dvvxp swirg wkdw#cwkh vwr fkdvwlf ghyldwhv ri g/ duh grup doo] glvwule x whg 1

Li z h duh z loolgj wr dvvxp h wkdw# kdyh d wuxqfdwhg glvwulexwlrq dgqg uhvwulfw

Jn j # wr ehlgj srviwlyh/ wkhqg qr dyru p I{wxuh Iv d edgl L p digwdlgq wkh
ruljlgdo dvvxp swilrq ehfdxvh +4, Iw Ilv sodxvieoh wkdw vrp h frgqvxp huv wuhdw
vrp h dyru p I{wxuhv dv edgv/ dgg +5, p rgli|l]lgj wkh dvvxp swirqg ri # rqo

frp solfdwhv hvwlp dwirgv exw z rxog gqgrwifkdgjh uhvx owvl
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P 40D P 4 0E
Y dulde ohv H vwlp dwhv VIH 1 H vwlp dwhv V1H 1
Sulfh *2E ?28J6 e 0313355 313345 0313349 313344
RWKHU ) QFDI I ) QGLHW 31334< 3133<4 313354 3133; 4
R WK HU ) F DI I ) Q G LHW 031 8;5 313477 031: 37: 313445
R WK HU ) F DI I ) G LH W 031, ;;3 3134: ; 031, 387 313477
R WK HU ) QFDI I ) G LH W 03174 : : 313443 031737; 3133; <
FROD ) QFDII ) QGLHW 031 <69 313535 031: 877 313534
FROD ) FDI I ) Q G LHW 315739 313439 31543, 3133<38
FROD ) F DI I ) G LH W 031493< 3133: ; 03147<6 3133; 6
FROD ) QFDI I ) G LH W 0315948 313438 0315676 3133<5
oD UJ 31 68< 3134<7 31: 8<9 31347<
FDQ ) SDFN 41 <6< 3135<4 41: <46 31355:
R WK HU ) oD Ul 317447 3133<3 316<75 3133: 4
I hdwx uh 31333: 313338
G lvsod | 313466 313349
j 3189: 5 3133<4 318434 313343
j 313736 313355 313736 31333:
I p |1 VI}h 3187<6 313454 318746 31344:
Wdeoh 8= S dudp hwhu Hvwlp dwhv
Hvwlp dwhv ri p hdg ydoxhv ri wkh frh! flhgwv iru +tODUJ , dqg +F D Q )
SDF N, duh vljgl fdgwo srviwlyh Ilqg erwk p rghovl Wkh hvwlp dwh ri wkh fr h! 0
fIhqwiru+ODUJ,/J clv f . Db Ilq p rghoP 04D dqg f .DbS Iqg p rghoP 04E/
z kloh wkh hvwlp dwh ri wkh frh! flhgw iru +F D Q ) SDFN,/Z clv « . b b

lg p rghoP 40D dqgqg =+ .b- lg p rghoP 40E 1 Hvwlp dwhv ri wkh p hdgq ydoxh ri
wk h frh! flhgwiru +R WK HU ) oOobuUJ ,/q cduh f e««e Iqg p rghoP 40D dqg
f be2 Iqg p rgho P 40E/ erwk vwdwlvwlfdool vljgl fdgwl Hyhqg wkrxjk L fdggrw
h{sodlq z k|/ wkh uhvxow vkrz v d frp sohp hgwdu| h hfwehwz hhg r wk hu dyr uv
dgg oduj hovi}hg er wwohvl WkIlv p hdqgyv wkdwzklohvz Ilv ht xdo iru erwk fr od
dyru dgg rwkhu dyruv +« . b b Ilqg p rghoP 40D dgqg * .be lgq p rghoP 40E ,/
wk h sdudp hwhu iru +OD U J , Ivg iru fr od dyru +f Db Iq p rghoP 40D dqg
f .DbS Ig p rgho P 40E,/dqu¥ n iru rwkhu dyruv ++ «e. lg p rgho

P 40D dgqg « D HIq p

Frh! flhgwv ri
E 1K rz hyhu/ wkh frh! flhgwiru

d ghjoljleoh p dunhwlgj h hfw 1

rghoP 40E ,1

ihdwx uhv

ihdwx uhv dgg glvsod| v duh ir xqg wr

lv vp d oo/
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rqg wkh xwolw ixqgfwraqg +f fe ,/ dgg Iv vwdwlvwlf doo| vljqgl fdgwl WkIilv h{sodlqv
z k| p dgxidfwxuhuv frp shwh z Iwk hdfk rwkhu wr glvs od] wk hlu sur gxfwv Iq

vx s hup dunhwv/ exw whgqg wr ljgruh surgxfwihdwxulgj 1

I lgqdool/ wk h hvwlp dwh ri wkh h hfwri idp lol vi}h rq wrwdokrxvhkrog frqbo
vxp swirq Iv 3187<6 Iq p rgho P 40D dgg 318746 Iq p rgho P 40E 1 Lw Iv vwdO
wlvwlf doo|] vljgqgl fdgwlg erwk p rghovl Wkh frh! flhgw ehlgj srviwlyh Ip sohv
d oduj hu frqgqvxp swirq gqhhg iru vriw gulgnv z khg wk huh duh p ruh krxvhkr og
p hp ehuvl Krz hyhu/ Iwlv vp doohu wkdg rqgh/ Ip so Ilgj wkdwwkh jurz wk ri wrwdo
krxvhkrog frqvxp swirq odjv ehklgg wkh jurz wk ri idp lo vli}hl WkIlv fr x og
eh h{sodlghg e| wkh idfwwkdwoduj h idp lohv xvxdoo| kdyh p dq| fkloguhq/ dqgg
fkloguhg j hghudoo] kdyh d orz hu ghp dgg iru gulgnv wkdqg dgxowvl

I Ij xuhv 4 dgg 5 vkrz wkh hvwlp dwhg p dunhwghp dgg dgg wkh revhuyhg p du0
nhwghp dgg iruhdfk surgxfwl Surgxfwgxp ehulv ghvfulehg Iq Wdeoh 6 e hiruhl
P rghov P 40D dqg P 40E jhghudool jlyh d jrrg hvwlp dwlrg ri p dunhwghp dqg
iru surgxfwv z Iwk oduj h p dunhw vk duhl K rz hyhu/ erwk p rghov xqgghuhvwlp dwh
p dunhw ghp dgg iru surgxfwv z Iwk vp doop dunhw vk duhl D frgnmfwxuh Iv wk dw
wk hvh uhvx owv vip s o uh hfwwkh h{lvwhgfh ri p dq| }hur sxufkdvhvl Z khq } hur
sxufkdvh Iv wkh gqrup irud surgxfw wkh hvwlp dwlrq doj r ulwk p whggv wr sur0
gxfh }Yhurviruvlip xodwhg ghp dgg Ig rughuwr p Iglp I}h wkh renhfwlyh ixqgfwrgq/

dgg wk huhiruh j hghudwhv d orz hu hvwlp dwhg p dunhw ghp dggl

7 15 15 Lp s olfdwlr qv

Lqg wklv vhfwlrg L xvh wkh hvwlp dwilrg uhvxowv wr qgqxp hulfdoo| frp sxwh sulfh

hodvwlflwlhv dgg hydox dwh wkh h hfwv ri surgxfwglvsod| v Ig vxs hup dunhwvl

R z qO0S ulfh dgg F urvv0oS ulfh Hodvwlflwlhyv Wr j hghudwh sulfh hodvwlf Ilwlhv
L dvvxp h wkdw frgvxp huv dw hyhu| vxs hup dunhw lg hyhu| z hhn idfh wkh p hdg
sulf hv +vhh Wdeoh 6, dgg frp sxwh wkh wrwdoghp dgg iru hdfk surgxfw xvlqgj
sdudp hwhuv hvwlp dwhg Ig p rghoP 40E 1Wkhqg Ldvvxp h frgvxp huv idfh d sulfh
fkdgjh ri gl huhgw surgxfwv/ dgg frp sxwh wkh ghz wrwdoghp dggl Ohw 0 c
c& ' e C cal/ eh wkh sulfh hodvwlflwl/ + wkh p dunhwghp dgg xqghu wkh p hdq
sulfhv R/ dgg + wk h qhz p dunhw ghp dgg z khg sulfh ri surgxfw & fkdgjhv

iurp R w R 1 Lgh qgh



0€ 6¢ 8¢ /¢ 9¢ S¢ v¢ €¢ ¢¢ T¢ 0¢c 6T 8T LT 9T ST #VT €T ¢TI ITT OT 6 8 L 9 § ¥ € ¢ 1T

*19npoid

puewaq 19N parewnss - - m - -

puewsaq 19)4Je|\ PaAISSqO —e—

- 000Z

- 000v

- 0009

- 0008

- 0000T

- 000CT

- 000vT

- 0009T

- 0008T

0000¢

puewa parewns3 pue paAIasqo
'V-TIN [I9poN T 614

“*papuewaq Anuend

lj xuh 6



0€ 6C 8C LZ 9¢ SC ¥C €¢ ¢C T¢ 0C 61 8T LT 9T ST ¥#1T €T ¢T TT1 OT 6 8 L 9 S v € ¢ 1

1onpoid

,., L L ,., L L ,., L — - L L L ,-, ,., L L L ,., L

puewsaq 193Je|\ palewnsy - - m - -

puewaq 19)Ie N PAAISSIO —e—

- 000Z

- 000%

- 0009

- 0008

- 0000T

- 000CT

- 00071

00097

00081

puewa parewns3 pue panIasqo
:g-TIN I9pO ¢ B4

0000¢

papuewsaq Anuend

lj xuh 7



Lw fdg eh vkrz q wkdw 0 Iv mx vw wk h vx p ri sulfh hodvwlflwlhv ri Igglylgxdo

frqvxp huv z hlj kwhg e| sxufkdvh vkduh +vhh G xeh +4<<<,/ vhfwrqg 915,1 0 lv
dg rz qOsulfh hodvwlflw i ! &/ dgqg d furvvOsulfh hodvwlflw i 9 &1 Surgxfwv

dgg & duh vx evwlwx whv |i 0O Iv srviwlyh/ dgqg frp sohp hgwv |li 0 Iv ghj dwlyhl
L fdggrw ghulyh dg dqdo| wlfdo h{ suhvvirq iru 0 ehfdxvh p dunhw ghp dgg +

fdg rqo eh frp sxwhg gxp hulfdool 1

Wr vip soli|] wkh dgdo|] viv L rgo| uhsruw sulfh hodvwlflwlhv ri hljkw sur gxfwv
z lwk d odujh p dunhw vk duh +vhh Wdeohv 9 dgqg :1, Wkh| fdg eh frqvlghuhg dv
sdluv ri gulgnv/ hdfk sdlukdv wkh vdp h dyrup I{wxuhvexwgl huhgwfrqgwdlqhu
vi}hv dgqg sdfndjlgj1 Wkh uvw lg hdfk sdlulv Iqg oduj hovi} hg er wwohv/ z k loh wk h
vhfrgg Ig sdfndjhg fdgvl 0 lg wkh ht xdwlrq deryh Iv uhfrughg e| wkh owk
ur z dgg &Owk froxp q Ilg erwk wdeohvl Wdeoh 9 uhsruwv sulfh hodvwlflwlhv z k hq
wk h sulfh ri d surgxfwidoov e| 43 s hufhgw dqg Wdeoh : hodvwlflwlhv z khg s ulfh
ulvhv e| 43 s hufhgwl Wkh| duh gl huhgwlg ydoxh/ Ip so lqgj wkdw hodvwlflwlhv ri
ghp dgg duh grwfrqgqvwdqgwl

D oogldjrgdo hohp hgwv/ wkh rz qOsulfh hodvwlflwlhv/ duh ghj dwlyhl Wkhlu deO
vr ox wh ydox hv duh j uhdwhu wkdqg rqgh/ vkrz Ilgj wkdwdwp hdg sulfhv doo s ur gxfwy

duh Iqg wkh udgjh ri hodvwlf ghp dgg 1

Frp sohp hgwdulw| dp rqgj S urgxfwyv S hukdsv wkh p rvwvxusulvigj uhO
vxow v wk h h{lvwhgqfh ri p dq| frp sohp hqwv/ z klfk Iv Ip solhg e|] ghjdwlyhr 0
gldjrgdo hohp hqgqwv Ig erwk wdeohvl D jhghudo sdwwhuq Iv wkdw wz r surgxfwy
duh frp sohp hqgqwv z khg wkh| kdyh yhu| gl huhgw surgxfwfkdudfwhulvwlfv/ dqgg
duh vxevwlwx whv z khg wkh| kdyh vrp h frp p rq surgxfw fkdudfwhulvwlfvl | ru
h{dp soh/ +tR WK HU/ QF DI I / Q GLHW/ ODUJ , dgg +tF R OD/ FDI I / QGLHW/
FDQ/ SDFN, duh frp sohp hgwvl Wkh| duh gl huhgw Ilqg er wk dyru p I{wxuhv
dgg frgwdlghu vi}h dgg sdfndjlqjl1 +tR WK HU/ QFDI I/ QGLHW/ ODUJ , dgg
+tF ROD/FDI 1/ QGLHW/ ODUJ , duh vxevwlwx whvl Wkh| kdyh gl huhgw dyru
p I{ wxuhv exw erwk duh Ig oduj hOvli}hg er wwohvl Wkh uhdvrgqg ehklgg wklv s dwo
whuq Iv wkdw frgvxp huv sxufkdvh p xowlsoh surgxfwv dgg p xowlsoh xqlwv/ dqgg
wk h] vhhn ydulhw ryhu surgxfwfkdudfwhulvwlfvl Z khg wk huh Iv d sulfh fxwlq/

vd| / 500lwhu Vs ulwh/ Ilw t xdqwlw ghp dqghg ulvhv/ z klfk p hdgv frgvxp huv kdyh

p dg| oduj hovi}hg er wwohv qrz 1 Li wkh| dovr kdyh d ghp dgg iru dyrup I{wxuh
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+F ROD/ FDI I/ QGLHW,/ frqvxp huv z rxog/ kroglgqj rwkhu wklgjv frqvwdaqw/
wul wr ex| p ruh gulgnv z Iwk wklv dyrup I{wxuh exwlg sdfndj hg fdgvl K hgfh
z h p d| revhuyh p dunhwghp dgg iru 450sdfn Frfd Frod F odvvlf ulvhvl

Wr vhh z khwk hu rugqrwp | p rghosuhglfw wrr p dq| frp sohp hgwv/ L gr d
vip soh h{ huflvh e| wuhj uhvvligqj olgqhduo wkh wrwdoghp dgg ri hdfk surgxfw dw
hdfk vxs hup dunhw Ig hdfk z hhn/ z Iwk uhvs hfw wr Iwv rz q sulfh dgg sulfhv ri

rwk hu surgxfwl Wkdw Iv/ iru hdfk vxs hup dunhwV dqg z hhn |/

+ ' k n EU R g n 1
z khuh + Ilv d a e yhfwruri txdgwwhv ghp dgghg/ R d a e yhfwru ri
sulfhv/ U d a a lghgww p dwul{/ wk h N urghfnhu surgxfw dgg 1 wk h
lglrv]| gfudwlf huuruvl Sdudp hwhuv duh d a « yhfwruri k dgg d a « yhfwru

ri g1 Wkh sdudp hwhuv duh sulfh ghulydwlyhv/ z khuh d srviwlyh vljg Ip solhv
vxevwlwx wdelolw dgg d ghjdwlyh vljg Ip sohv frp sohp hgwdulw 1 Wr vip solil
grwdwlrg L xvh wkh surgxfwagxp ehulqg Wdeoh 6 iru wkhvh hlj kwsurgxfwv/ z kIfk
duh surgxfw6/ 8/ 43/ 45/ 53/ 55/ 5;/ dgg 631 WkKkh uhvx ow duh uhsruwhg Iq Wde oh
; ehorz 1

G lvuhj duglqj frqgqvwdgwv/ wk huh duh 53 vwdwlvwlfd oo vlij gl fdgqw hvwlp dwhv1l
I lyh duh rz gqgOsulfh ghulydwlyhv/ doo gqhj dwlyhl Wklv Iv frgvlvwhgw z Iwk wk h suhoO
glfwlrgv ri p | p rghol Vhyhg furvvOsulfh ghulydwlyhv duh srviwlyh/ Ip so| Iqj
d vxevwlwx wdelolw uhodwlrqvkls1 1 Ilyh ri wkhp duh fruuhfwo suhglfwhg Iq p |
p rghol Wk huh duh hlj kwghj dwlyh furvvOsulfh ghulydwlyhv/ Ip so| lqgj d uhodwlrq?o
vkls ri frp sohp hgwdulw 1 R gqo| wk uhh duh fruuhfwo suhglfwhg e| p | p rghol
P | prghosuhglfw wrr ihz frp sohp hqgqwv/ dgg gqrwwrr p dql|1l

Frp sohp hgwdulw fdggqrweh h{sodlqghg e| glvfuhwh surgxfwfkrlfh p rghovl
Dvvxp lgj frgvxp huv rgo fkrrvh rgh surgxfwiru hdfk frgqvxp swirqgq qhhg/
surgxfwv duh s huihfwvxevwlwx whv iru hdfk rwk hul Z khqg wkhuh Iv d sulfh fxwlqg
rgh surgxfw wkh suredelolw ri fkrrvlgj dgrwkhu surgxfwz loo ghfuhdvhl Vr
wk huh Iv rqol vxevwlwx wdelolw dp rqj surgxfwvl D p ruh h{leoh p rgho doorz v
gl huhgw ghj uhhv ri vxevwlwx wdelolw z khg frgvxp hu khwhurjhghlw Iv dvvxp hg
+vhh E huu|/ Ohylqvrkgqg dgqg Sdnhv +4<<8,,1 Exw wkh idfw wkdw surgxfwv duh
s huihfw vx evwlwx whv wr hdfk frgvxp hu grhv grw fkdqgjhil P | p rgho doorz v
surgxfwv wr eh Ip s huihfwvxevwlwx whv dgg hyhg frp sohp hgwv z Iwk hdfk r wk hu/
dgg khgfh Ip sohv d ulfkhu vxevwlwxwrq sdwwhuqgl

Frp sohp hgwdulw dovr fdgqgqrw eh h{sodlghg e| F FP z khg wkh khgraqglf

dssurdfk Iv grwxvhg dgg dg dgglwlyh vhsdudeoh xwlolw] ixqgfwrq Iv dvvxp hg 1
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Qr frp sohp hgwdu| h{lvw dp rqj surgxfw xqghuwkhdgglwlyh vhsdudelolw dvO0
vxp swirq/ dgg gl huhgw surgxfwv frp shwh gluhfwol iruexgjhwvkduhl Wk huhO
iruh wk h] duh rqgo vxevwlwxwhv iru hdfk rwk hul Lgghhg/ Ii z h ixuwk hu dvvxp h
t xdvlolghdu s uhihuhgqfh z Iwk uhvs hfw wr + / wkh rxwvilgh jrrg/ dqg Iwv Igwhulru
vrox wlrq/ wk hg sulfh fkdgjh Iqg rqh surgxfwkdv gqr h hfwrqg wkh ghp dgg iru

rwk hu sur gxfwvl Wkhuhiruh wk huh Iv ghlwk hu vxevwlwx wdelolw gru frp sohp hqo

wdulw| 1
Y dulde ohv J?2r| R R R R R R R R
+ 594 05: 4 6 < 73 045 054 : 089 48< 04 3
+ 48< 0438 04 ; ; 433 5; 0746 498 5<: 0: 9
+ 434 08 9 < 04 3; 78 95 08 6 075 45
+ 83 05 : 05 4 D < 04 5 09 : 08 45 5
E2 S
+ 4<6 0449 05 6 <4 4, 0738 <7 495 0; ;
+ 7 05; 8 04 4 4 - 485 0478 0597 46 ; 04 6 <
+ 8 < 073 3 83 04 6 05 4 55 0: ; 5
+ 44 : 55 08 8 07 435 047 < 04 <9 4: 4 <
Wdeoh ; = Sdudp hwhu Hvwlp dwhv ri d VIp soh U hjuhvvirgqg

X vxdool wz r surgxfwv duh forvh vxevwlwx whv z khqg wkh| kdyh wkh vdp h do
yru p I{wxuh dgg rqo gl hu lg sdfndjlgj dgg frqwdlghu vi}hl | ru h{dp s oh/
+F ROD/ FDI1I1/ GLHW/ ODUJ , Iv wkh forvhvw vxevwlwxwh ri +F R OD/ F DI | [/
GLHW/ FDQ/SDFN,1WKkIlv uhvxowlv IgwxIwlyh= 2z h j hghudoo] h{s hfwwkh forvhvw
vx evwlwx wh ri d 450sdfn Frfd Frod F odvvlif Iv d 50owhu Frfd Frod F odvvlfl

Q hjdwlyh furvvOsulfh hodvwlflwlhv duh j hghudoo vp doohu Iq devr oxwh ydoxh
wkdg srviwlyh furvvOsulfh hodvwlflwlhvl WkIlv Ip sohv wkdw z khg wkh sulfh ri d
surgxfwidoov/ wkh wrwdofkdqgjh Ilqg ghp dgg irurwkhusurgxfwv Iv ghjdwlyhl Vr
z khg wkh sulfh ri 450sdfn Fr fdOF rod F odvvIf idoov/ wkh frp elghg ghp dqgg ri

dooS hsvl Frlsurgxfwvz looidoo hyhg wkrxjk z hp d|] revhuyh wkdwwkh ghp dqgg
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iru 50olwhu P rxqwdlg G hz wulvhvl

Surgxfw G Ilvsod| H hf wv Wkhh hfw ri surgxfwglvsod| v Iig vxs hup dunhwv
duh uhs ruwhg Ilg Wdeoh <1 | luvwL frp sxwh wkh p dunhwghp dgg iruhdfk surgxfw
z khg wk huh duh gr surgxfwglvsod| v iru doo surgxfwv/ dgg wkhg wkh p dunhw
ghp dgg z khg wk huh duh surgxfwglvsod| vl Froxp qv 5 w < uhsruwwkh fkdqjh
lg groodu uhyhgx hv ri gl huhgwsurgxfwv z khg rgh ri wkh surgxfwvIvglvsod| hgl
Froxp qv 43 wr 48 uhsruw wkh fkdqgjh Ig groodu uhyhgxhv ri gl huhgw sur gxfwv
z khg wzr surgxfwv duh glvsod| hg vip xowdqghr xvo|l 1

G ldjrgdo hohp hgwv Iq wk h wdeoh iurp froxp gv 5 wr < uhsruw wkh rz qo0
glvs od| v h hfwvl Wkh oduj hu wkh p dunhwvkduh wkh surgxfwkdv/ wkh oduj hu wk h
lgfuhdvh Ig uhyhgxh z khg wkh surgxfwlv glvsod| hgl +l ru h{dp soh/ +F R OD /
FDII/ QGLHW/ FDQ/ SDFN, kdv wkh oduj hvw uhyhgxh jurz wk1l Li wkh p du0
jlgdo frvw ri surgxfwrq Iv frqvwdgw dgg wkh frvwv ri surgxfw glvsod| v duh
{hg/ oduj h surgxfw duh p ruh z loolgj wr glvsod| wkhlu surgxfwl Wdeoh < dovr
vkrz v wkdw wk h wr wdouhyhgxh fkdqgjh/ z klfk Iv wkh vxp ri uhyhgxh fkdqgjhv ri
doo surgxfwv/ Iv doz d| v srviwlyh z khg wk huh duh surgxfwglvsod| vl Wkilv Iv e hO
fdxvh wkh p rghodvvxp hv wkdw surgxfwglvsod| v gluhfwo] Iqfuhdvh frqgqvxp hu*v
p dujlgdoxwlolw ri frqgvxp Iqj wkh glvsod| hg gulgnvl L gg wkdw wk h wrwdo uhyoO
hgxh lgfuhdvh Iv odujh z khg odujh surgxfwv duh glvsod| hg +vxfk dv +F R OD /
FDII/ QGLHW/ FDQ/ SDFN ,,1Vxssrvh vxshup dunhwv fkdujh d { hg s huo
fhgwdjh ri p dunOxs deryh z krohvdoh sulfhvl Lw z rxog eh p ruh sur wdeoh iru
vx s hup dunhwv wr glvsod| odujh surgxfwl Wkh deryh wz r gglgjv h{sodlg z k|
oduj h sur gxfwv duh glvsod| hg p ruh iuht xhgwo| Ig vxs hup dunhwvl

Frp sohp hgwdulw dovr h{lvwv Iqg surgxfwglvsod| vl Wkh sdwwhuq Iv vip lodu
wr z kdw L glvfxvvhg deryh= surgxfw duh vxevwlwxwhv z khg wkh| kdyh vrp h
frpprq surgxfw fkdudfwhulvwlfv/ dgg duh frp sohp hgwv z khg wkh| duh yhu]
gl huhgwlg wkh fkdudfwhulvwlfv vsdfhl Frp sdulgj Wdeoh < z Ilwk Wdeohv : dqgg
7/ surgxfwv duh frp sohp hgwv Ig surgxfwglvsod| v z khg wkh| duh frp sohp hqwv
lqg sulfhv/ dgg ylfh yhuvd iru vx evwlwx whv1l

I lgqdoo] wr wlouhyhgxh fkdqgj hv duh oduj huz khqg wk huh duh vip xowdqghr xv surg?o
xfwglvsod| vl Wkilv Iv ehfdxvh rxuixqgfwlrgdoirup ri wkh xwlolw ixqgfwrg grhv
qgrw dvvxp h d ghfolglgj h hfw z khg wkh gxp ehu ri surgxfwv glvsod| hg 1q0
fuhdvhvl Vxs hup dunhwv z loo suhihu wr glvsod| vhyhudosur gxfwv vip xowdqghr x vo|
lg rughuw p d{Ip I}h wkh wwdoh hfwl Z khg wzr vxevwlwx whv/ vxfk dv +F R OD /
FDII/ QGLHW/ ODUJ , dgg *tFROD/ FDI I / QGLHW/ FDQ/ SDF N,/ duh

glvsod| hg wrj hwk hu/ hdfk kdv d vp doohu uhyhgxh Iqfuhdvh wkdq z khg wkh| duh
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glvsod| hg vhs dudwho| 1 H hfwri glvsod| v Iv wkh oduj hvw z khqg wz r frp sohp hqgwv
duh glvsod| hg vip xowdqghr xvol1l Wkhvh h{sodlg z k| vxs hup dunhwv doz d| v glvO0
s od | surgxfw z Ilwk gl huhgw surgxfw fkdudfwhulvwlfv/ vxfk dv 50owhu F r fd
Frod F odvvlif dgg Vsulwh/ exwaqgrw iruh{dp soh/ 50olwhu dgg 450sdfn Frfd Frod

F odvvif/ vip xowdqhr xvo|l 1

7 15 16 Olp lwdwlr qv

Lq wklv vhfwlrg L z loo glvfxvv vhyhudo olp Ilwdwlrqv dgg srwhgwldo eldvhv Ig wkh
p rgho dgqg vxjjhvwvrp h vroxwrqvl

I luvw/ Ip sruwdgw surgxfw fkdudfwhulvwlfv duh gl! fxow wr gh ghl Lg wkh
fdvh ri vriw gulgnv/ dyruv/ fd hlgdwhg ru grw glhw ru grw/ frgwdlghu vl}hv
dgg sdfndjlgj duh vrp h fkdudfwhulvwlfv Ighgw hg dv vlijgl fdqgqw Ig d hfwlqg]j
frqvxp hu*w sxufkdvh ghflvirgvl R wk hu fkdudfwhulvwlfv/ hvs hfldoo| wkrvh rq d
frgqwlgxrxv vidoh/ vxfk dv wkh dp rxqgwri fdorulhv/ vxjdu/ vrglxp / duh grwhdyv]|
wr sxwlgwr wkh xwow ixqfwlrgqg 1D p ruh gl! fxowsureohp |Iv krz fkdudfwhuO
Ilvwlf v Igwhudfw z Iwk hdfk rwk hul VIp soh dvvxp swirg ri ooghdu vxp p delolw] dqg
vhs dudelolw ri fkdudfwhulvwlfv Ig wkh xwlow ixqgfwrqg eulgjv srwhqwldo eldvhv1l
L wu| wr vroyh wkh sureohp el wdnlgj lgwhudfwlqgj whup v vxfk dv gl huhgw do
yru p I{wxuhv/ +tR WK HU ) oObDUJ ,/ dgg +F D Q ) SDFN ,1Lg rughu wr gh qgh
srvliwlrgv ri surgxfwv Ig wkh fkdudfwhulvwlfv vsdfh/ uhvhdufkhuv vkrxog xvh d
p ruh h{ leoh x wlolw ixqfwrq/ vxfk dv wkrvh doorz Iqj gl huhgw Igwhudfwlrqgv ri
fkdudfwhulvwlfvl R q wkh rwkhu kdgqg/ dgglqj wkhvh Ilgwhudfwlrqv z loo kdup wkh
p rghosduvip rgq|l Lwfrxog eh d elj sureohp z khg wkh frp sxwdwlrgdoexughgq
Iv khdy | 1

Vhfrgg/ hdfk surgxfwlg wklv p rgholv d jurxs ri VN X v z klfk vkduh doo
surgxfwfkdudfwhulvwlf vl Wk hlu sulfhv duh dyhudj h sulfhv z hlj kwhg e| p dunhw
vkduhl Wklv zd| d fdq ri FrfdOFrod F odvvlif/ d fdq ri Shsvl/ dgqg d fdq ri
sulydwh ode hofrod duh jurxshg wrjhwkhudvrghsurgxfwl Wklv z looeldv hvwlp dO0
wlrqv i frgvxp huv gr grw wuhdw wk hp ht xdool1 R gh vroxwlrg Iv wr Igfrusrudwh
eudqg gdp hv/ vxfk dv FrfdOF rod / S hs vl dgg sulydwh ode hov / dv surgo
xfw fkdudfwhulvwlfvli Wklv p d| eh hvvhgqwldo Ilqg wkh fdvh ri vriw gulgnv/ z k huh
Iw Iv e hothyhg wkdw or| dow wr eudgqg qdp hv Iv dg Ip sruwdgw ghwhup Igdgw Iq

frqvxp huv* sxufkdvh ghflvirgvl Wkilv Ivd wslIf Ldp =z runlgj rql
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Odvwo| / wklvp rghorgol frqvlighuv vwdwlf x wlolw] p d{Ip I}dwlrq/ dgg Iqgyhqgwru]
kroglgj ehkdylru Iv oduj ho 1jgruhgl Li d frqgvxp hu*v ex|Ilqgj p ruh wgd| |Iv
iroorz hg e| d orqj shulrg z Iwkrxwsxufkdvh/ z h z loorevhuyh d orz hu ghp dqg
iru vhyhudo s hulrgv diwhu d vkr uw whup vxujh lg ghp dgg z khghyhu wk huh Iv d
sulfh fxw dgg wkh ghwh hfwrq ghp dqg z loogrweh dv elj dv suhglfwhg Iq wklv
p rghol P dgxidfwxuhuv duh Igwhuhvwhg wr nqrz wk h or g j Owhup h hfw ri sulfh
fkdgjhl Wr dffrp p rgdwh wklv frqgqfhug d g| gdp If frgwlgxrxv fkrilfh p rghol
wdnlqj dffrxqgwri lgyhgwru| Okroglgj ehkdylru/ vkrxog eh ghyhorshgl WkIlv Iv

wk h vhfrqg sduwri p | uhvhdufk rq wkh ghp dgqg iru vriwgulgnvl

7 15 17 D ssolfdwlrgyv

Wkrxjk Iw kdv vhyhudo olp Iwdwlr qv/ wk h uhvxowv ri wklv sds hu fdg eh dssohg
wr p dq| uhodwhg duhdv vxfk dv z hoiduh dgdol vhv ri sulfh fkdqgjhv dgg qhz
surgxfwv hgwhulgj ru h{lvwlgj surgxfw h{lwlgj wkh p dunhwl Wkh fkdqgjh Iq
frqvxp hu z hoiduh fdg eh frp sxwhg gqxp hulfdoof1 K hgfh L fdq suhglfw krz
frqvxp huv z looeh d hfwhg z khg wk huh Iv d sulfh frqwuro ruz khg glhwgulgnyv
duh ghz o Iqwur gxfhg rugrqgoOfd hlgdwhg frod gulgnv h{lwiurp wkh p dunhwl
U hvxowv Ig wklv sds hu dovr khos xv wr xqghuvwdgg Ilggxvwuldo sulflgj dqg
surgxfwglvsod| v vwudwhj lhvl | ru h{ dp soh/ vriwgulgn p dgxidfwxuhuv j hqghudoo|
surgxfh p xowlsoh eudggv ri gulgnv/ hdfk eudgg z Iwk p dg| frgwdlghuvi}hv dqgg
sdfndj hvi D p dgxidfwxuhungrz v wkdwsulfhv fxwdqg surgxfwglvsod| v rirgh
gulgn z lookdyh h hfw rq rz q dqg ulydogulgnv dv z hool L kdyh vkrz q wkdw wkh
h hfwv duh wkh oduj hvw z khg wz r frp sohp hgwdu| surgxfwv duh glvsod| hg wroO
j hwk hu/ dgg ohvv z khg wz r vxevwlwx wh sur gxfwv duh glvsod| hg wrj hwk hul Lgghhg
wk h h hfwv ri sulfh fkdgjh kdyh d vip lodu sdwwhugql Wkh h{lvwhgfh ri frp sohoO
p hgwdulw fdg kdyh d odujh Ip sdfwrq p dgxidfwxuhuv* ghflvirgv p dnliqgqj 1
Wkh p hwkrgrorj| xvhg Iq wklv sds hu fdgq eh h{whgqghg wr rwkhu nlggv ri
ghflvirg p dnlgj lgyroylgj p x owls oh dowhugdwlyh dgg p xowlsoh xqglwfkrIfhv z lwk

gxp hurxv frughu vroxwrqgvl Wkh iroorz Iqgj duh vhyhudo h{ dp s ohv=

Surgxfwglvsod| v Ig vwruhv= vwruh p dqdj huv kdyh wr ghflgh z kIfk sur g0
xfw wr glvsod| dgg krz p xfk vkhoi vsdfh wr jlyh wkhp dw iur gqwOhqgg
ruedfnOhgg dlvohvl X vxdoo| vhyhudo sur gxfwv duh glvsod| hg dw wk h vdp h
wlp h exw/ vigfh dydlodeoh vsdfh Ivop Iwhg/ grwdoosurgxfwvzrxog ehfkro
vhgl I rudg rswlp dosurgxfwglvsod| srolf|/ wkh h hfw rq wkh ghp dqgg

irurwkhusurgxfwv/ rgfh d surgxfwlv glvsod| hg/ vkrxog eh xqgghuvwrrgl



Lqyhvwp hgw g hflvlirqv=1lq hyhu| shulrg rxuhfrqgrp If djhgwv kdyh wr ghoO
flgh krz wr door fdwh wk hilu p rgh| rqgq gl huhgw gdgfldo dvvhwv vx fk dv
vwr fnv/ erqgv/ edgn vdylgjv dqg uhdo hvwdwhl Lg p dq| ohvv ghyhorshg
frxqgwulhv nhz houl dgg jrog duh dovr frp p rgq dvvhwl Wkhvh Igyhvwp hqw
ghflvirgv wr vrp h h{whgw duh xqgghu gdgfldo frgqvwudligqwvl F rughu vrox O
wlrqv h{lvw ehfdxvh s hrsoh duh grw lgyhvwlqgj Iq hyhu] dvvhwl E hvlighv/
lgyhvwlgj Iqg rgqh dvvhw z lood hfwehgh wv rufrvwv ri lgyhvwigj Ig rwkhu
dvvhwvl I ru h{dp soh/ Ilgyhvwlgj p ruh Iqg grwfrp vkduhv frxog eh klj ko
ulvn|/ dgg Ilgyhvwruv p d| z dgw wr sxw vrp h p rqh| Igwr dvvhwv z Iwk d

vwd e ohu uhwx uq/ vxfk dv erqgvl

D gyhuwlvigqj ghflvirgv=d p dgxidfwxuhup d|] surgxfh p xowlsoh surgxfwv/
dgg kdv gl huhgwp hgld wr fduu| Ilwv surgxfwdgyhuwlvigj 1 Il ruh{dp soh/
Frfd Frod Fr1 surgxfhv Frfd Frod F odvvif/ Frfd Frod Fd hlgh | uhh/
G lhw F rnh/ F khuu|l| Frnh/ P hoorz \ hoorz / | uhvfd/ P lgxwh P dlg/ Vsulwh/
Wde dgg rwk huv/ dgg wk huh duh vhyhudo p hgld ri dgyhuwlvigj/ Igfoxglqgj
p djd}lghv/ ghz vsds hu/ rxwgrru/ ghwz run WY / fdeoh WY / ghwz run udglr
dgg r wk huv 1 Lw kdv wr ghflgh krz wr door fdwh Iw exgjhwrqg gl huhgw
p hgld iru gl huhgw surgxfwvl P rqgh| vshgwrqgq rqh surgxfw fdq kdyh
h hfwv rq rwkhusurgxfwvl |l ruh{dp soh/ p ruh dgyhuwlvigj iru G lhwF rnh
p d| eh khosixoiru wkh vdoh ri F khuu|] Frnh exwp d| gulyh frgvxp huv
dz d| iurp Vsulwhl F rughu vroxwlrqv duh dovr frp p rqg=1L qg iurp wkh
gdwd p dgq| vriwgulgn p dgxidfwxuhuv kdyh }hur h{shgglwxuh rqgq gl huhgw

p hgld iru gl huhgw sur gxfwvl

8 F rqgfoxvirg

Lg wklv sdshu L frgvighu ghp dgg p rghov z khuh +4, frqvxp huv fduh derxw
surgxfw fkdudfwhulvwlfv/ +5, frqvxp huv fdqg fkrrvh p xowlsoh eudggv dgg d
frgwlgxrxv t xdgww ri surgxfwv/ dgg +6, wkh h{lvwhgfh ri frughu vroxwlraqgv Iv
wk h grup 1 L dsso wkhvh p rghov hp slulfdoo wr sxufkdvigj ghflvirgv ri vriw
gulgnvil

L sursrvh w xvh d frqgqwlgxrxv fkrlfh p rgho hp ehgghg Iq d khgrqlf dso
surdfk1l Wudglwlrgdofrgwlgxrxv ghp dgg p rghov uhvwulfwvy uhvhdufk huv wr xviqgj
p dunhwohyhogdwd/ exwwklv p rghodoorz v p Ifur ohyhogdwd z Iwk gxp hurxv fru0

qhu vroxwlrqvl Frp sdulgj z Ilwk glvfuhwh surgxfw fkrifh p rghov/ wklv p rgho




kdv dg dgydqgwdj h ri doorz Iqgj d p ruh h{leoh sdwwhuq ri vxevwlwx wdelolw dqg
hyhg frp sohp hgwdulwl frgvlivwhgw z Iwk frgvxp hu ehkdylruv ri ydulhwl vhhnlqgj
dgg Ilgwhughs hgghgqfh ri fkrilfhv dp rqj surgxfwvl L xvh wkh VP P wr hvwlp dwh
wkh p rghow vroyh wkh frp sxwdwlrgdo frp soh{Iw sureohp iroorz Iqgj wkh h{O
Ivwhgfh ri p dg| frughu vroxwrqgvl

Wkilv p hwkrgrorj| Iv dssohg wr hvwlp dwh wkh ghp dgg iru vriwgulgnv xvO0
lgj p Ifur ohyho gdwdl E | hvwlp dwlgj sdudp hwhuv Iqg wkh x wlolw| ixgfwraqg ri
lgglylgxdofrgqvxp huv/ Ldp deoh wr j hghudwh wkh p dunhwghp dgg dgg wkh fruo0
uhvsrqglgj rz qOsulfh dgg furvvOsulfh hodvwlflwlhv ri hdfk surgxfwl G| huhgw
ghjuhhv ri vxevwlwx wdelolw / dgg hyhg frp sohp hgwdulw/ / duh Ighgwl hg dp raqj
gl huhgw surgxfwl Wkh uhvxowv vkrz wkdw frgvxp huv vhhn ydulhw ryhu surgo
xfw fkdudfwhulvwlfv vxfk dv dyru/ sdfndjlqj/ dgg frqwdlghu vi}h/ dgg | lhog
frp sohp hgwdulwl z khg wzr surgxfw duh yhu| gl huhgwlg surgxfwfkdudfwhuO
Ivwlf vl L dovr frp sxwh h hfwv ri surgxfwglvsod| v/ dqgg gg vip lodu s dwwhuqv
ri vxevwlwx wdelolw dgg frp sohp hgwdulwl dp rqj surgxfwvl

Wkh uhvxowv Iq wklv sds hu fdg eh xvhg iru z hoiduh dgdo|l viv z khg sulfhv
fkdgjh/ ghz surgxfw hgwhuruh{lvwlgj surgxfwv h{lwiurp wkh p dunhwl Wk h|
fdg dovr khos p dgxidfwxuhuv w ghflgh rswlp dosulflgj dgg surgxfwglvs od]|
vwud whj Thvl Wklv p rghosrwhqgwldoo] fdq eh dssohg wr hvwlp dwh sdudp hwhuv ri
rwk hu nlggv ri ghflvirg p dnlgqj z khg p xowlsoh dowhugdwlyh dgqg p xowlsoh xqlw
fkrifhv z lwk wkh h{Ilvwhgfh ri p dg| frugqhu vroxwrqgv duh wkh grup 1 Lwdoorz v d
frp solfdwhg uhodwlrqgvkls dp rqgj gl huhgw dowhugdwlyhv xgqghu z kIfk fkrrvlqgj

rqgh dowhugdwlyh z lood hfwwkh ixgfwrqglgj ri rwkhudowhugdwlyhvl
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Dp hp I|d/ W1+4<;7,= Wrelw P rghov= D Vxuyh|/ Mr xugdori Hfrgrp hwo

ulfv/ 57/ 60941

E huu|/ V1 +4<<7,= Hvwlp dwlqj G IvfuhwhOF krlfh P rghov ri Surgxfw G Ii0

ihuhgwldwlr q/ Udgg Mrxugqgdori Hfrgrp Ifv/ 58/ 57505951

E huu|/ V1 Ohylgvrkq/ MY dqg Sdnhv/ D1 +4<<8, = D xwrp reloh Sulfhv Iqg

P dunhw Ht xloleulxp / Hfrgrp hwilfd/ 96/ ;740; <31

E hoo G 1U 1/ K r/ W1l dgqg Wdqj/ F 1V1+4<<;,= G hwhup Iqlgj Z khuh wr Vkrs=
I I{hg dgg Y duldeoh Frvwv ri Vkrssilqj/ Mr xuqdori P dunhwiqj U hvhduf k/

D xjxvwl

Eurz q/ G 1M1 dgg P dwlnlg/ U 101 +4<<; ,= Hvwlp dwlrg ri Qrgsdudp hwulf
I xgfwlrgv Ig VIp xowdghrxv Htxdwlrqv P rghov/ z Iwk dg D ssolfdwraqg wr

Frgvxp hu G hp dqgqg/ p dgx vfulsw/ \ doh X gqlyhuviw 1

Fkdg/ W1 1 +4<<<,= Lghqw fdwlrqg Iq Frqwlgxrxv Ghp dgg P r ghov/

p dgxvfulsw/ \ doh X glyhuviw 1

F kldgj/ M1 +4<<4,= D VIip xowdghrxv Dssurdfk wr wkh Z khwkhu/ Z kdw
dgg Krz P xfk wr E x| T x hvwlr q v/ P dunhwiqj Vflhgfh/ Yrol43/ Qr 17/

5<:06481

F klgwdj xgwd/ SIN 1 +4<<6,= Lqyhvwljdwlgj S xufkdvh Lgqflghqgqfh/ E udqgg
F krilfhdgg Sxufkdvh T xdgwlw] G hflvirgv ri Krxvhkrogv/ P dunhwiqj VflO

hqfh/ Yrold5/ Qri5/ 4; 7053; 1

G dylv/ S1 +5333, = Qhz Sdudp hwulf G hp dgg V| vwhp v iru P dunhw Ohyho

G hp dgg Vwxglhv/ p dgxvfulsw P LW Vordg Vfkrrori P dgdj hp hqgwl

G hdwrq/ D1 dgg M1 P xhooedxhu +4<;3,= Hfrqrp Ifv dgg Frqvxp hu E hO

kdylrul F dp eulgjh/ X IN 1= F dp eulgjh X glyhuviwl S uhvvil

G uh}h/ M1IK 1dqg K dj hg/ N 1S1+4<:; , = Fkrilfhri SurgxfwT xdolw = HtxIO0

oleulxp dgqg H! flhqgf]|/ Hfrgrp hwlfd/ 79/ 7<608461
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G xeh/ MhdqgO0S lhuuh +4<<<,= SurgxfwG Il huhgwldwlrqg dgg P huj huv Ig wkh
F duerqgdwhg Vriw Gulgn Lggxvwu|/ G lvvhuwdwlr g/ Q ruwk z hvwhug X qgqlyhuO

viwl 1

Hughp / W1 +4<<9,= D G| qgdp If Dgdo|l vivri P dunhw Vwux fwxuh E dvhg rq

SdqhoGdwd/ P dunhwiqj Vflhgfh/ Yrola8/ Qri17/ 68<06: ; 1

J rxulhurx{/ F 1 dgqg P rqiruw/ D 1+4<<9,=VIp xodwrqgqOE dvhg Hfrqgrp hwlf

P hwkrgvl R {irug X glyhuviwl S uhvvl

J xdgdjqgl/ S1P 1 dgqg Olwwoh/ MI1G 1F 1 +4<; 6, = D Orjlw P rghori Eudqgg
F krilfh F doleudwhg rq Vfdqgqghu G dwd/ P dunhwiqj Vflhgfh/ Yrols5/ Qr 16/

536056; 1

Kdghp dgqgq/ Z 1P 1 +4<;7,= G Ivfuhwh2F rqwlgxrxv P rghov ri Frqgqvxp hu

G hp dgg/ Hfrgrp hwifd/ 85/ 87408941

K hggho L1 +4<<<,= Hvwlp dwlqgj P xowls oh0G Ivfuhwh F krlfh P rghov= D q
D ssofdwlrqg w Frp sxwhul}dwlrg Uhwxuqv/ Uhylhz ri Hfrqgrp If Vwaglhv/

99/ 75607791

N Ip / M1 D oohge| J 1P 1/ dgqg U rvvl/ S1IH 1 +5333, = P rgholgj Frqgvxp hu

G hp dgg iru Y dulhw|/ p dgxvfulsw/ J VE/ X qlyhuviwl ri F klfdjr1l

Od rgw MIM1 R vvdug/ K/ dgg Yxrqgqj/ T 1+4<<8,= Hfrqgrp hwulfv ri | luvw0

Sulfh D xfwlrqv/ Hfrgrp hwlfd/ 96/ <860<; 31

Odo U1 dgqg Y loodvOE rdv/ MI1P 1 +4<<; , K = Sulfh Surp rwlrqv dgg Wudgh
G hdov z Ilwk P xowlsur gxfwU hwdlohuv/ P dgdjhp hgwVflhgfh/ Yrol77/ Qr1l

1/ <680<7<1

Odqgfdvwhu/ N 1M1 +4<99, = D Qhz Dssurdfk wr Frqvxp hu Wkhru|/ Mr x u0

qgdori SrowfdoHTfrgqrp |/ :7/ 46504891

P fldgghgq/ G 1+4<;<,= D P hwkrg ri Vip xodwhg P rp hgwviruHvwlp dwlrq
ri Glvfuhwh U hvsrqgvh P rghov Z Iwkrxw Q xp hulfdo Lgwhj udwlr q/ Hfrqgro

p hwlfd/ 8:/ <<8043591

Qdudvlp kdg/ F 1+4<;; , = Frp shwlwlyh Surp rwirgdo Vwudwhj lhv/ Mr x ugq d o

ri Exvlighvv/ 94/ 7/ 75:077<1
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1 +4<98, = D

P lqglp l}ydwlrq/ Frp sxwdwlrqgdo Mr xuqd o

Sdnhv/ S1+4<;9,= Sdwhgwv dv R swlrgqv=

Kroglgqj Hxurshdg Sdwhgw Vwrfnv/

Sdnhv/ D1dqgqg Sroodug/

R swip I}dwlrg Hvwlip dwruv/

Urvhg/ V1 +4<:7,=
ihuhgwldwlrg Ig S xuh

670881

E

G 1 +4<;

K hgrqlf

<

Hfrgqrp hwilfd/ 87/ :880:

Vip soh{ P hwkrg ir

:/ 63,;06461

u

x qfwlraq

Vrp h Hvwlp dwhv ri wkh Y doxh ri

;81

Vip xodwlrqg dgg wkh Dv|p swrwfv ri

Hfrgrp hwlilfd/ 8:/ 435:0438: 1

Sulfhv dgg

rp s hwlwlr g/ Mr x

Ur|/ U1l F klgwdj xgqwd SIN 1/ dqg

Lgyhvwljdwlgj K delw/ cWkh K dgg

qdp If Eudgg F krlIfh/

Lp solflw P dunhwv=

SurgxfwGIli0

ugdo ri Srowlfdo Hfrqrp |/ ; 5/

K dogdu/ V1 +4<<9, =

r

P dunhwaqj

i wkh Sdvw*/ dgg K hwhurj hqghlw|

D 1 udp hz

run iru

lqg G| O

Vilhgqfh/ Yrola8/ Qri6/ 5; 305<<1

Vhhwk dudp dgq/ S1E 1dqgqg F klgwdj xgwd/ SIN 1 +4<<; ,=

dgg Y dulhwl OVhhnlqj

z

I wk

P dunhwlq]j

ri Uhvhdufk Iqg P dunhwiqj/ 48/ 404: 1

Y duldg/ K1 +4<; 3,=

Vhs whp e hu/ 984098<1

D

p

rgho

r
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Dsshqgl{=Surrivri Frqgqvlvwhgf| dqg D v| p s wrwlf
Qrup dow ri VP P Hvwp dwruv

Lq wklv dsshggl{ L z loo suryh wkdw wkh VP P hvwlp dwruv/ dssohg Ig wkh
FP P hp ehgghg Ig d khgrqlf dssurdfk z Iwk wkh h{lvwhgfh ri frughu vroxO

wlr qv/ vdwlv hg frgglwlrqv ri frqgqvilvwhgf| dqgg dv| p swrwf qgrup dolw Xxqghu

vip h jhghudofrqgglwlrqvl
Sursrvlwlraqyv

L vwduw z Iwk vrp h dgglwlrgdo dvvxp swirqv z klfk z loo eh khosixow suryh

vhyhudo sursrvlwlrqgv ehorz 1

D vvxp swlrqgqg 9=

Wk huh h{lvw R dgg R vxfk wkdw f R ?u ER t T ER
R 4 Vr sulfhv duh uhvwulfwhg Ig d forvhg dgg erxqghg vxevhw
lg -

D vvx p s wlr g

Wk huh h{lvw d gxp ehu7vxfk wk dw n Ef n 7 4 iru doo

D vvxp swlrq ; =

K rxvhkrog Igfrp hvduh erxqghg iurp deryhl Wkdwlv/ wk huh h{ lvwv

dqxpehquxfk wk dw f U J 4 /[ iru doo 1

G h gh +Ef cw wkh r rswp doohyhori sxufkdvh/ jlyhg w dqgqg vwr fkdvwlf ydulO
deohv 0/ dgg +Ef cw wkh fruuhvsrqglgj vip xodwlrg sduwjlyhqg Ig ht xdwlrg +; ,1
E dvhg rq D vvxp swirqv 4 w ; L kdyh wkh iroorz Iqj yh sursrvlwrqgv=

Sursrvlwlrg 4=

Wk huh h{lvwv d _ Ef vx fk wkdwn6 Ef cw n n E+ + Ef cw Ef

_Ef irudow5 X/ dgqg . d_Ef o 4
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Surri=E| Dvvxp swirq 9/ :/; dgg wkhlgfrp h frqgvwudlgw + J*R 4

K hgfh/ iru doo c

n E+ + Ef cw Ef n n E+ + Ef cw n n Ef n dJ* Ro 7 4

O hw _ Ef ' dJ*Ro 7 iru doo WKk huhiruh Sursrviwlrg 4 Iv suryhgl

Sursrvlwlrg 5=

Li wk huh h{lvwv d xqglt xh vroxwrqg +Ef cw iru hyhul w 5 X/ wkhgq

+ Ef cw v frgwlgxrxv lg w iru hyhu| w5 X 1

Surri= DoolL ghhg w suryh Iv wkh frgwlgxlw dgg gl huhgwldelolw ri wkh
ghp dgg ixqgfwrgq +Ef cw ehfdxvh lwv fruuhvsrqgqglgj vip xodwhg s duw/ +Ef cCw C
kdv wkh vdp h surs huwlhvl Wr vip soli|] grwdwlrg L z loo z ulwh dv +Ew |i wk huh Iv
qr frgixvirgl

Vxssrvh wk huh h{lvw d xqgltxh vroxwlrq +Ew 1 D vvxp h wkdw +Ew Ilv grw
frqgqwlgxrxv lg wec wkdw Iv/ wk huh h{lvww d vht xhqgfh w vx fk wkdw w $ wc + '
+ Ew $ + 9 +Ew / dv ? $ 4 1 Vigfh + Iv grwdqg rswp dofkrlfh/ T E+cw

T E+Ew cw E| wkh frgwlgxlwl dvvxp swirqg ri TE lg + Ilg D vvxp swirqgq 4/ wk huh

h{lvwv d ihdvlieoh ¥ forvh hgrxjk w +Ew vxfk wkdwT E¥cw : T E+cw 1 Exwiru
doo ? z h p xvw kdyh T E+ cw : T E¥cw Ohw ? $ 4 c frgqwlgxlw ri T E
lg erwk + dgqg w lg Dvvxp swirqg 4 Ip solhv wkdw T E+cw T E¥cw c z klfk Iv d

frqwudglfwrgl Khgfh Sursrviwlrg 5 Iv suryhgl

Sursrvlwlrg 6=

D xqltxh ghp dgg ixqfwrqg +Ef cw h{lvw z Iwk suredelolw rqghl

Surri=1lurp Dvvxp swrqg 4 wkhMdfreldg p dwul{ L E Iv vwulf wol ghj dwlyh
gh qlwh +khgfh wkh vhwri 5*v suhihuuhg wr dgq| vs hfl f § 5 ] Iv frqgyh{.,1 1 urp
Dvvxp swirq 5 wkh glp hgvirg ri wkh surgxfw vsdfh a Iv juhdwhu wkdg wkh
glp hgvlrg ri wkh fkdudfwhulvwlf vsdfh cdgg wkh fkdudfwhulvwlf p dwul{ k dv
ixoofroxp q udgnl Wkilv Ip sohv dgq| duelwudu| yhfwrub5 kdv dwohdvwrqgh yhfwru
+ vx fk wk dw + ! 5 Odgfdvwhu +4<99, suryhg wkdwwkh frgyh{Iw ri wkh x wlolw|
ixgfwrg Ig wkh fkdudfwhulvwlf vsdfh z loo eh suhvhuyhg Iqg wkh surgxfwvsdfhl
Qrz wkh rqo fdvh ri p xowlsolflw ri vroxwrqgq +Ew |Iv z khg wkh vorsh ri wkh
lgg! huhgfh iurgqwhu Iv olghdu dgg ht xdo wr wkh vorsh ri wkh exgjhwvhwl | ru

h{dp soh/ li surgxfw kdv kdoi ri wkh dp rxgwri hdfk fkdudfwhulvwlf Iq surgxfw
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& dgg surgxfw *v.sulfh Iv h{dfwo] kdoi ri surgxfw&*v/ wzr xqglwv ri surgxfw

zrxog eh Iggl huhgw w rqgh xqglwri surgxfw & wr doo frgvxp huvl Krz hyhu/
iur p Dvvxp swirq 8 wkh xqrevhuydeoh vwr fkdvwlf surgxfw fkdudfwhulvwlf/ Dc
h{lvwv dgg Iv frgwlgxrxvol glvwulex whg/ vr wkh deryh viwxdwlrq h{lvwv rqgo| z lwk

}hur suredelolw 1 K hgfh wkh xqgltxhghvv ri vroxwlrg +Ew z rxog eh jxdudqgwhhg

z Ilwk suredelolw rgh/ dgg Sursrviwlrg 6 Iv ydolg 1l

Sursrvlwlrag 7=

G hp dgg ixgfwrqgq +Ef cw Ilv gl huhgwldeoh dw w z lwk s uredelolw|

rqhil
Surri= Wkh N xkqOWx fnhu wk hr uhp whoov xv wk dw/ iurp +46,/ wkh iroorz Iqj
frgqglwlrqv vkr xog kr og=
L E +Ew c¢cM cO( bR f s + : f +1,
L E +Ew ¢cM cO( b R f s + ! f +I1,
Ohw a a eh wkh vhwri surgxfwv vxfk wkdw + Ew : f iru hdfk 5 a cdgg
a a eh wkh vhw ri surgxfwv vxfk wkdw + Ew ' f iru hdfk 5 a Lw Iv
reylrxv wkdw L fdg uhz ulwh wkh deryh frgqglwlrqv dv
L E + Ew cO( bR f i + : f +]*,
L E + Ew cO( b R f li + ' f +1*,
z k huh Iv wk h fkdudfwhulvwlfv p dwul{/ R d a e« yhfwruri sulfhcdqg + Ew
wk h gr g0} hur ghp dqgg/ ri doo 5 a
I ru hdfk 5 a [/ iurp D vvxp swlrqg 8 wkh vwr fkdvwlf huuru 0 Iv vp rr wk o|
glvwule x whg/ wk huh Iv } hur suredelolw ri +Il, ehlgj dg ht xdolwl 1 Vr Lfdg uhz ulwh
+I1,/ z lwk suredelolw rqgh/ dv
L E +Ew cO( b R f li + ! f +1
Vxssrvh w fkdqgjhv iurp w w/ vd|/ w ' i cb j 1 Li + ¢ 5 a cfkdqjhv

iurp }hur wr vrp h ydox hv juhdwhu wkdg }hur/ Iwlv ghfhvvdu| wkdw +Il , krogv dw

w ' W exw

L E + Ew c¢cO( b R f +l11,
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z k huh Ilv wk h fkdudfwhulvwlfv p dwul{ ghohwlgj wkh Owk wurz c dgqg + Ew

wkh ghz ghp dgg dww iru doosurgxfwv h{foxglgj surgxfw 1

I urp Sursrviwlrg 4 dgqg 5 +Ew Ilv frgwlgxrxv Ig w z Ilwk suredelolw|

rqgh/ vr dv w $ w z h kdyh n+ Ew + Ew n $ f1 1 urp D vvxp swirq 4
L E Iv frgwlgxrxv lg er wk dgg 5/ vr z h kdyh m L E + Ew cO(

L E + Ew cO( m$ f K hgfh +Ill, krogv z Iwk suredelolw }hurl Lw Ip 0

solhv wkdwz Iwk suredelolw rgh + E (w Iv ht xdowr }hur z khg nw wn |v forvh

wr f/ dgg wkh ghulydwlyh h{lvwl VIigfh wkh deryh dujxp hgw dssohv wr hyhu|
w5 Xclwlv dovr wux h wkdw + Ew Iv gl huhgqwldeoh z Iwk suredelolw rqgh dw w /
iru 5 a 1

Ohw*v wx uq wr surgxfw 5 a [/ z krvh uvw rug hu frgglwlrqv duh jlyhqg Iq
+|*, 1 | urp D vvxp swirq 4 wkhixqgfwrg L E(w Iv frgwlgxrxvol gl huhgwldeoh dw
hdfk w5 X 1 Vxssrvh wkh Mdfreldqg p dwul{ ri +I*, dwwkh wuxh sdudp hwhu ydox h

w Iv gqrqovligj xodul Wkdw Iv/
m L E + Ew cO( m9 f +ly ,

Lwlv vkrz g deryh wkdwz khg wkh fkdgjh ri wlv vp dooz Iwk suredelolw rqgh +
uhp dlgv ht xdowr }hur iru doo 5 a 1 Vr Lp d|] ljgruh wkh fkdqgjhIlg wkh vhwa
eurxjkwrqg e| wkhfkdgjhriwlQrz Lfdg xvh wkh Lp soflwl xqgfwlrg Wkhr uhp
wr vwdwh wk dw E+ ¢ c+ Ew Iv gl huhgwldeoh dww z Ilwk suredelolw rqghl

Qrwh wkdw wk h uht xluhp hgw ri wkh Mdfreldqg p dwul{ ehlgqj grqvlgj xodu dw

wk h wux h sdudp hwhu ydox h w kdv w krog iru hyhu| vxevhw a a D qghfhvo
vdu| frqglwrq iru +ly, Iv wkdw wkh gxp ehu ri urz v ri Iv vp doohu ru ht xdo
wr wkh glp hgvirg ri fkdudfwhulvwlfv vsdfh/ 1 | urp D vvxp swirq 4 L E lv
qgragvlgj xodu dw w 1 Vr z Ilwk ix 00 urz udgn zrxog eh vx! flhgw iru +ly, 6 1

Wk lv Ip solhv wkdwfrqvxp huv z rxog qgrwex| dg| surgxfwri z kIfk wkhdp rxqgw

ri fkdudfwhulvwlfv Iv d olghdu frp elgdwlrg ri wkh dp rxqgwri fkdudfwhulvwlfv ri

rwk hu sur gxfw wkdw wkh|] ex| vip xowdghrxvol1l Vxssrvh wkhuh Iv d vxevhw ri
surgxfw a a vx fk wkdw k ! f iru k 5 - qi fj Wkhg wk huh
h{lvwv wz r jurxsv ri surgxfwv z klfk duh s huihfw vxevwlwx whv ri hdfk rwkhu Iqg

wk h fkdudfwhulvwlfv vsdfhl E xw wklv h{lvw rqol z Iwk suredelolw }hur viqgfh/
iur p D vvxp swirq 8/ wkh xqgrevhuydeoh surgxfwfkdudfwhulvwlf Iv frgwlgxr x vol
glvwule x whg1l Wkhuhiruh wkh dvvxp swlrq ri ixoo urz udgn ri krogv z lwk

suredelolw rgh Swursrviwlrqg 7 khgfh Iv dovr suryhgl
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Sursrvlwlrg 8=

Ohw wk h xwlolw|] ixqfwrg T E eh gh qhg Ig ht xdwlrg +7,1 Wkh vro
ox wlr q + Ef cw rewdlghg iurp p d{lp I}lagj T E Ilv Olswvfklw} frqgo

wlgxrxv lg w z Ilwk suredelolw rqgqhl

Surri= D ixqfwrq s E%c]| Ilv Olswvfklw} frgwlgxrxv Iq | li iru doo |c]| lq
wkh grp dlg/ wk huh h{lvw d ixqgqfwlrqg - E% vx fk wkdw ns E%c| s E%c| n
- E% n| | ncdgg . - E% h{lvwl L z dgw wr vkrz wkdwz Iwk suredelolw rqgh

+Ew v Olswvfklw} frgwlgxrxvl Lz loofrgfhgwudwh rq wkh vs hfldofdvh xvhg Iq rxu
hp slulfdo vwxg| vigfh wklv Iv qrwd jhghudo surshuw iru doo xwlolwl ixqfwlrqvl

Il ru wkh vdnh ri vip soflw L dvvxp h wkdw g r duh srviwlyh Iqg ydoxh dgg wkh

x wlolw] ixgfwrg Iv vshfl hg dv

T E(w ' q *?E +Ew n e bR + j D+ +y,
Sdudp hwhuv duh w ' iqg cbcjj1 Vw fkdvwlf ghyldwhv D r duh orjgrup dool glvO
wule x whg = D ' i TE# cdgqg # r duh vwdggdug qrup dol L z dgw wr vkrz wkdw wkh

vroxwlrq +Ew rewdlghg iurp p d{lp I}lgj T E(w |Iv Olswvfklw} frgwlgxrxv lg w
z lwk suredelolw rqghl
Dgdorjrxv w wkh htxdwrq v| vwhp 1Iqg +I, dgg +II,/ L kdyh wkh NxkqgOWx fnhu

frqglwlraqv

@ q
bR n j D f s+ f +y I,
E@ + Ew n e
@ q
bR n |j D f s + ! f +y I,
E@ + Ew n -
z khuh @ Iv wk h wk urz dgg Swk froxp g ri p dwul{ Dv glvfxvvhg deryh/
ht xdolw] krogv Iq +yll, z Ilwk suredelolw }hurl K hgfh z Iwk suredelolw rqgh z h
fdg fkdgjh +yl, dgg +yll,/ dgdorjrxv wr +I* dgg +Il ,/ wr eh
@ q
bR n j D ' f s 5 a +y 1%,
E@ + Ew n
@ q
bR n j D f s 5 a +y I1*,

E@ + Ew n

z khuh a dgg a duh gh ghg dv deryhil



Vxssrvh sdudp hwhuv w fkdgjh iurp w ¢ wkh wux h sdudp hwhuv/ wr w 1 | urp
+yll*, dgg sursrviwlrg 5 wk huh h{lvwv/ z Iwk suredelolw rqgh/ d B : f vxfk wkdw

irunw w n B z h kdyh/ iru 5 a dw w c

b R n j D f +y 111,

Wr dyrlg frqgixvlirqg Iqg grwdwlrg qgr wh wkdww ' ig cb cj j dgg w ' iq cb cj
Wkh lght xdolw|] Iq +ylll, Ip sohv wkdw + Ew ' foli 5 a dww dgg nw w n
Bl Wkhg m Ew + Ew m' f
Vxssrvh nw w n B Z h nqrz wkdw 4 @ + Ew J*R ¥ 4 dgg
+ f irudoo 1 K hgfh m Ew + Ew m - nw w n iru 5 a
Ohw*v frgvlghuwkh fdvh ri 5 a Vxssrvh nw w n B Z Ilwk suredelolw|
rqgh + Ew ' f iru& 5 a dww cdgg khgfh Lgr grwghhg wr z ruul wkh h hfwri
fkdgjh Iqg + rqg wkh txdgwlw ghp dgghg ri surgxfwv Ig a lurp +yl* L kdyh/
iru 5 a ¢
@ g @ gq
d o Eb b R n Ej j D f
E@ + Ew n e E@ + Ew n e
q E@ + Ew n - q E@ + Ew n .
d@ o
E@ + Ew n e E@ + Ew n e
Eb b R n Ej i D ' f
@
d
E@ + Ew n e E@ + Ew n -
q d E@ + Ew n E@ + Ew n e+ o Eq q E@ + Ew n -
! Eb b R Ej j D
@ q
i d@ E+ Ew + Ew 0j
E@ + Ew n e E@ + Ew n e



' d
E@ + Ew n e E@ + Ew n e
Eq q on Eb b R Ej j D
q @ @
i E+ Ew + Ew j
E@ + Ew n e E@ + Ew n e
@ E@ + Ew n -
' d
E@ + Ew n e E@ + Ew n e
Eq q on Eb b R Ej j D

L fdg uhz ulwh wkh z kroh v| vwhp ri htxdwrqgv Ilg p dwul{ irup dv=

( d+ Ew + Ew o' g Eq q n Eb b R Ej j D g Ew w +I1{,
z k huh ( lv d a a p dwul{ z Iwk wkh Oowk urz ,0wk froxp q hohp hgwdv
a @ @
i i +{ .
E@ + Ew n e E@ + Ew n e
dgg g lv d a p dwul{ z Iwk wkh Owk urz SOwk froxp q hohp hgwdv
@ E@ + Ew n -
1
E@ + Ew n e E@ + Ew n -
dgg wk h da E n 2 op dwul{ g ' Eg cRcD 1
Ohw _ eh wkh p lglp xp ri doo hohp hgwv Iqg ( 1 Lw fdg eh fkhfnhg wkdw
f _ 4 +Q rwh wkdw hyhu| hohp hgwlqg Iv dvvx p hg wr eh juhdwhu ru ht xdo
wr f1, | urp +1{, z h kdyh

( g R D ]

—d+ Ew +Ew o' —Eq q n Eb b - Ej j - —Ew w +{ I,
Hyhu| hohp hgqw lg — ( Iv j uhdwhu ru ht xdowr rqhl Wkhuhiruh z h kdyh wkh
lg ht x dolw|

( ]
n+ Ew + Ew n —d+ Ew + Ew o ' —Ew w +{ I,



Ohw @ eh wkh p d{Ip xp ri doo hohp hgwv Iqg wk h fkdudfwhulvwlfv p dwul{ I urp

+{I, Ilwfdg eh fkhfnhg wkdw hyhu| hohp hgw Iqg g Iv juhdwhu ru ht xdo wr f exw
Iv vp doohu ru ht xdo wr é aE@ ¥ n @ 4 X vlgj wkh Vfkz du} Ight xdolw] / L
kdyh wkh iroorz Iqgj lght xdolw] iru hohp hgw lg wkh yhfwrug Ew w cghgr whg
el g Ew w C ! e C ca |/

g Ew w ZLC CZLCR cD nw w n
X vh wk h lght xdolw] ri n% c c% n n% nn n n% ncdgg iurp +{IIl, L kdyh

wk h iroorz Iqgj lght xdolwl =

n+ Ew + Ew n E— éc CZLCR cDh nw w n +{ly,
Ohw - Ef ! E— ZLC CZLCR cD 1 Vxssrvh ERcD duh vt x duhOlqwhj ude oh/
dgg wkdw . - Ef h{lvwl Lg p | fdvh L dvvxp h wkdw Rr duh erxqghg deryh

dgg D r duh orjOgrup doo] glvwulex whg/ vr wk h vt xduhOlgwhj udelolw frqgglwlrqg Iv

vdwlv hgl

Odvwo| / i nw w n Bc wk hg m Ew + Ew m ¥* B nw w nc z k huh
¥ U* R
Il urp wkhderyhglvixvvirgv LiLfrgfoxghwkdwli nw w n Bcwk hg n+Ew + Ew
- Ef nw w n (linw w n : Bcwk hg n+ Ew + Ew n - Ef nw W n c
z k huh - Ef — Wk huhir uh n+ Ew + Ew n E- Ef cinw w n B jn
- Ef cinw w n B j nw w ncz khuh «i j Iv dqg Igglfdwru ixqgfwlragqg
z klfk ht xdov wr « Ii wkh orjlfdoh{suhvvirqgq Iqgvigh eudfnhwv Iv wux h/ dgg 3 r wk huO
z lvhl Ohw - Ef ! E- Ef cinw w n B j n - Ef cinw W n B j
L kdyh . - Ef 4

Wk huhiruh Sursrviwlrqg 8 Iv vkrz q wr eh ydolg1l

F rqvlivwhgf |

Wkh iroorz Igj Iv wkh p dlg uhvxowri frqgvlvwhgf]| =

Sursrvlwlrg 9 +F rqvlivwhgqgf | , =

D vvxp h wkdw

+1,1 wk h hvwlp dwru w Ivgh ghg vxfk wkdw

ncC Ew n ' ?2uncC Ew nn J E- ¢
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+11, 1 lghgw fdwrqg frqgglwlrg krogvl Wkdw Iv/

irudooB : fec ?u nC Ew n OEB : f
+I11, X Ivd frp sdfwvxevhwri d Hxfolghdg vsdfhil
Wkhg z h kdyh w wo J E-

Wr vkrz wkdw VP P hvwlp dwruv dssohg Ig wkh FF P duh frgvlivwhgw/ wkh
iroorz Ilqgj ohp p d derxwwkh xqlirup odz ri odujh gxp ehuv Iv xvhix ol Lwv surri

fdg eh irxqg Ilg Qhz h|] dgg P fldgghg +4<<7,=
Ohp p d 4=
Vxssrvh wkh gdwd duh 1111g 11 Li

+1,1 6 Ef cw |Iv frgwlgxrxv dwhdfk w5 X z Iwk suredelolw rqgh>

+11,1 wk huh h{lvwv _ Ef z lwk né6 Ef cw n _ Ef iru doow 5 X/

dgg . d_Ef o 4 (
+1l1,1 X Ivd frp sdfwvxevhwri d Hxfolghdg vsdfhil

Wkhg . i 6 Ef cw j Ilv frgwlgxrxv dgg t T ncC Ew C Ew n '

J E-

I urp wk h idfw wkdw wk h vip xodwlr gv 0 duh gudz g lgghs hgghqwol/ L jhqO
hudwh d vhw ri I1l1gl1 gdwdl S ursrviwlrg 4 surylghv frgqglwlrgv xqghu z kIfk
dvvxp swirqgq +Il, lg wkh deryh sursrviwlrg z lookrogl Sursrviwlrgv 5 dgg 6 sur0
ylgh frgglwlrgv xgghu z klfk dvvxp swirq +I, z lookrogl Li wkh frp sdfwghvv ri
X v dvvxp hg/ xqlirup frqyhujhgfh ri C Ew |Iv j xdudgwhhgl

Wkh iroorz lqj wkhruhp rq frqvlivwhqgf| ri wkh VP P hvwlp dwr uv Iv z hoo

ngrz ql1 Lwv surri fdg eh irxgg Iqg P fldgghg +4<; <, ru Sdnhv dgg S r oodug

Wk hruhp 4 =
D vvxp h nC Ew n ' f/l dagg

+,1 wk h hvwlp dwru w Iv gh ghg vxfk wkdw

ncC Ew n ' 2uncC Ew nn J E- c
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+11, 1 lghgw fdwlrqg Iv krog vx fk wkdw

iru doo B : fc ?u nC Ew n 0OEB f

+111, 1 X glirup Odz ri Odujh Qxp ehuv +X O0Q , Iv krog vxfk wkdw

t T nC Ew C Ew n ' J E-
Wkhg z h kdyh w w J E-
Vigfh 0 c ' e C c? dgg r ‘' *C c?rclv gudz gq iurp wk h vdp h glvwule x O
wlrq dv 0 / wkh frgqglwlrg C Ew ' f Iv j xdudqgwhhg Frqglwrqg +Il, gh qgqhv wkh

hvwlp dwru w 1 Lghgw delow |v d vwdgqgdug dvvxp swirg Iqg wk hruhp v ri frqvlivo
whgf| exwlv gl! fxow wr yhulil 1 Wk hvh wz r frgglwlrgqv duh dvvxp hg wr kr og
lg Sursrviwlrg 9 deryhl I urp sursrviwlrq 4/ 5/ dgqg 6/ dgg frqgglwlrqg +III, Iq

Ohp p d 4/ wkh XO00Q Iv jxdudgwhhgl K hgfh Sursrviwlrg 9 Iv suryhgl

Dv|p swrwf Qrup dolw|

Wkh iroorz Ilqgj Iv wkh p dlq uhvxow ri dv|p swrwf grup dolw 1 L xvh , wr
ghgrwh frgqyhuj hgfh Ig glvwule xwirql

Sursrvlwlrg @ +D v| p s wrwlf Q rup dolw| ,=

Vxssrvh wkdw w $ w Li nC Ew n ' ?2u nC Ew n n J Ee*

dgg w Iv Ilg wkh Igwhulruri X / wkhg

? Ew w s Ef c EK K K E* n 27 T KEK K
z khuh T Iv wkh yduldgfhOfryduldgfh p dwul{ vxfk wkdw ? d+
+ Ef cw o Ef s EfcT / K d ixooudgn p dwul{ vxfk wkdwiru
w ghdu w ¢ C Ew ' K Ew w n JEnw w n >dgg ?r wkh gxp ehuri

vip xodwlrq gudz v iru hdfk revhuydwlrq 1
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Wr suryh wkh Sursrviwlrg : L xvh d z hoonqgrz q wk hruhp / z klfk surri fdq

eh irxqg lg P fl dgghg +4<; <, dgg Sdnhv dgg Sroodug +4<; <,=

Wk hruhp 5=

Vxssrvh wkdw C Ew ' fcdgqg w $ w Li
s —
+, 1 nC Ew n ' ?2u nC Ew n n J Ee** ?
+11, 1 iruwaqghduw ¢cC Ew ' K Ew w n JEnw w n cz khuh K Iv ri

ix oo udqgn>

+111, 1 irudqg|] vhtxhgfh ri srviwlyh gxp ehu B $ fc

t T n ? dC Ew C Ew o ? dC Ew C Ew on*den ?nw w no' J E-

+ly, 1 ?C Ew s EfcT (dgg

+y , 1 w Iv Ilg wk h Igwhulru ri X 1 WK hq

? Ew w s Ef cEK K K T KEK K
Frqgglwrqg +IIl, Ivd frgglwrqg iurp Qhz h] dgg P fl dgghg+4<<7, [/ s154; 91
L zdgw w vkrz wkdw frqgqglwlrqgv +Il, dgg +IIl, duh vdwlv hg Ig p | p rghol

Wkh iroorz Iqj ohp p d/ iurp Qhz h| dgqg P fl dgghq +4<<7,/ s154; ;/ suryhg wr

eh xvhix o=

Ohp p d 5=

Vxssrvh wkdw. 6 Ef cw ! f dgg wk huh duh K Ef dgg B : fovx fk

wk dw z Iwk suredelolw rqh/

o Ef cw ' n6 Ef cw 6 Ef cw K Ef Ew w n*nw w n $ f
dv w $ w /dgg . d R o Ef cw o 4 cdqgqg — K Ef $
dK Ef o Wkhg frgglwrgqg +Il, dgg +IIl, duh vdwlv hg iruK ' . dK Ef [¢]

I urp Sursrviwlrgv 7 dgg 8 z h ngrz wkdw z Ilwk suredelolw rqgh 6 Ef cw
lg rxu p rgholv gl huhgwldeoh dgg Olsvfklw} frgwlgxrxv Ig wl Frqgglwlrqgv Iqg

Ohp p d 6 duh vdwlv hg/ dgg khgfh dvvxp swirq +Il, dgg +IIl, lg Wkhruhp 5 dovr
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krogl D vvxp swirq +I, Iq Wkhruhp 5 mxvw gh qghv hvwlp dwruv w 1 Qrz wk d w

?C Ew ! ? d+ .+ Ew o Ef ? d— + + Ew o Ef 1

VigfhLdvvxp h vwr fkdvwlf ydulde ohv duh 1111g1/ Lfdqg xvh wk h p x owlyduldwh f hqwudo

olp Iw wk hruhp wr rewdlq

? d+ .+ Ew o Ef Ef cT

z khuh T Iv wkh yduldgfhOfryduldgfh p dwul{ ri wkh J P P hvwlp dwruv z Iwkr xw

vip xodwlrqvl Lq p | fdvh wkh gdwd j hghudwlrg sur fhvvdgqg vip xodwlrq sur fhvvhv

duh Ilgghs hqghgw wk huhir uh

N
O

Ew , Ef cEe n ?2r T

Dvvxp h wkdww Iv Ig wkh Igwhulru ri X L fdgq xvh Wkhruhp 5 wr rewdlq
s —
? Ew w , Ef cEK K K Ee n ?2r T KEK K
K hgfh Sursrviwlrqg : |Iv suryhgl
R wk hu G hwdlov
Wkhagh{wohp p dlvderxwwkhrswp dofkrlfhriwkhz hljkwhg p dwul{ ° Ew /
dgg frp hv iurp J rxulhurx{ dgg P rqgiruw +4<<9,/ s1641
Ohp p d 6=
Wkh rswp do fkrlfh ri ° Ew Ilv vx fk wkdw Ew ° Ew ' T

Wkh dvl p swrwf glvwulexwlrqg fruuhvsrqgglgj wr wklv fkrifh Iv

) Ef cEK T K

z khuh T Ee n ?2r T

Ohw*v jr edfn wr wkhsdghogdwd LxvhIlg p rghohvwlp dwlrgqvl Hdfk frqvxp hu
c ' e cC c ckdv d gxp ehur ri sxufkdvhv/ A clg wkh gdwdl L dvvxp h O0*v duh
lgghs hgghgw ryhu Igglylgxdo frgvxp huv/ exw lgwhuwhp srudo ghs hgqghgfh ryhu
gl huhgw s xufkdvhv p d| vwloo h{lvwl | ru h{dp soh/ d frgvxp huz kr kdv d kljk
suhihuhgfh irufr od dyrudwwlp h | Ivolnho wr kdyhd kljk suhihuhgfh irufrod dw

wlp h c 9 |1 Khgfh wkh uhvx owv iur p Sursrvlwlrg : dgg Ohp p d 6 vkrxog eh
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fruuhfwhg iruwklvsdghodvs hfwl G xulgj hvwlp dwlrgqv Lgudz vwr fk dvwlf ydulde ohv
0 ! E# cD /r *C c?r/ dqgg # Ef cU dgg *? ED Ef cU /

grwdwlrgv gh gqhg dv ehiruh Wkh sdgho gdwd z loo hgwhu wk h hvwlp dwh ri wkh

yduldgfhofryduldgfh p dwul{ T c T clg Ohp p d 6 dv
T ' - i dE+ + Ef cw Ef o dE+ + Ef cw Ef oj
A
+H{y,
T z loo eh oduj hu z khqg Igwhuwhp srudoghs hgghgfh h{lvw wkdg z khg 0*v duh

ryhu frgqvxp huv dgg gl huhgw sxufkdvhvl D qgrwkhu z d|] ri vip xodwlrq
gudz Igj iru O0*v/ z kIlfk z loolgqfuhdvh wkh h! flhgf| ri hvwlp dwruv/ Iv wr dvvxp h
d sdudp hwulf ixqgqfwlrqgdo irup iru wkh gdwd jhghudwlgqj surfhvv ri 0 1 Il ru

h{ dp soh/ ohw*v dvvx p h

0 ' n 1
z k huh lv _ ryhu frgvxp huv exw {hg ryhu wilp h iru hdfk frqvxp hu /
dgg kdv d frgglwlrgdo glvwulex wlrqg ixqfwlrgq E nf /" z khuh f Iv vrp h vs hoO
fl f lgqglylgxdofrqvxp hu fkdudfwhulvwlfv>1 _ ryhu er wk dgg |/ dgg kdv
d frgglwlrgdo glvwule x wir q E nf 1 Wklv vshfl fdwlrqgq Igfrusrudwhv wkh idfw

wkdwp rvw frgvxp huv kdyh d { hg suhihuhgfh iru surgxfwfkdudfwhulvwlfv xq?0
fkdgjhg ryhu wlp hl1 Wkhqg z h fdg gudz *vVoiur p E nf iru hdfk frgvxp hu
/ dgg 1*v iurp E nf iru hdfk dgg |1

Vigfhwkhvdp sohvi}hlg p | gdwd Iv vr oduj h wkdwwkh h! flhgf]| ri hvwlp dwruv
Iv grw fuxfldo/ L vip so xvh wkh irup hup hwkrg ri _ gudz IgjvVv iru 0O*v 1

Wkh rswp dolgvwux p hgwv Ef duh

Y + Ef cw

Ef ' E T
Y w
K rz hyhu/ L rqo xvh fuxgh lqg vwux p hqg wv Ef ! f k huhl Wk h| duh IqghoO
shgghgw ri wl Li f duh srru lgvwuxp hgwv/ wklv z looeh vkrz q e| odujh ydulO

dgfhv iru hvwlp dwruv w Wkhg z h fdg p dnh ixuwkhu Ip suryhp hgwv wkur xjk
Iwhudwly h hvwlp dwlrq p hwkrgv +iru h{dp soh/ vhh P fl dgghq +4<; <,/ 5143381,
I ru hdfk ++ + Ef cw /' 'z khuh ' e cC cac wkh lgvwuxp hgwv L xvh

lgfoxgh sulfhv ri doo surgxfw dw wkh vxshup dunhw dw wkh wip h ri sxufkdvh/
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wk dw v/ d = a urz yhfwru R > p dunhwlgj dfwlylwhv ihdwxuh dgg glvsod| ri
surgxfw dw wk h vx s hup dunhw dw wk h wip h ri sxufkdvh/ wkdw Iv/ d =« 2 urz
yhfwru E« Es ce E_ >frqvxp hu *v idp lo vli}h/ 6 >dqg dgq lgwhudfwlqj whup
ri sulfhv dgg gdwxudoorj ri krxvhkrog Iqfrp h/ wkdwlv/ d = a urz yhfwruri
E*? EU R L dovr Igfoxgh = a surgxfwlgglfdwruv e ¢z klfk kdyh « dw wkh
wk sodfh dgg }hurv hovhz k huh/ wr wdnh fduh ri fkdudfwhulvwlfv Ig hdfk surgxfw
K hgfh p | Igvwuxp hgwv duh Ee cR c+ Es ce E_ c6 c*? EU R

I lgqdool/ jlyhqg f dgg dgq|] w 5 X cL xvh wkh Vht xhgwldo T xdgudwlf S uro
judp p Iqj +VT S, p hwkrg wr qgg +Ef cw / wkh vroxwlrqg ri wkh frqgvwudlqghg
x wlolw] p d{Ip I}dwlrgq s ur eohp Wr vhdufk iru d w z klfk p Iglp I}hv wkh reo0
mhfwlyh ixgfwrq/ L xvh wkh Q hoghuOP hdg +4<98, gqrqgghulydwlyh vip soh{ vhdufk
doj rulwk p 1

Frp sxwdwlrgdo exughqg Ig hvwlp dwlrgq Iv khdy| = frp sxwdwlrgq wlp h e| xvO0
lgj wkh VT S p hwkrg Iv orqgjhu wkdg z khg d forvhgOir up vrox wlr g h{lvwv iru
+ Ef cw / dgg wkh gxp ehu ri vhdufk Iwhudwlrqv iru wkh grqgqghulydwlyh vip s oh{
vhdufk doj rulwkp |Iv xvxdool oduj huwkdq z khqg ghulydwlyh vhdufk doj rulwkp v fdq
eh xvhgl R g wkh rwkhu kdqgg/ h! flhgf|] Iv grwilp sruwdgw Iq hvwlp dwlrgv e hO
fdxvh L kdyh d odujh gxp ehu ri revhuydwrgvl Wkhuhiruh L vhw wkh gxp ehu ri
vip xodwlrq gudz v iru hdfk revhuydwlrq wr eh rqhl I urp wkh uhvxowlg Ohp p d
6/ yduldgfhv Iig p | hvwlp dwruv duh wz Ifh dv oduj h dv wkh J P P hvwlp dwruv z k hq

qr vip xodwlrq gudz Iv ghhghgl
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