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DEVWUDFW

Pxowlsoh0sdvv vhdufk vwudwhjlhv duh d qhfhvvdu| fkrlfh
wr uhgxfh wkh frpsxwdwlrqdo frvw dqg phpru| uh0
txluhphqwv ri odujh yrfdexodu| vshhfk uhfrjqlwlrq
v|vwhpv xlvqj gl�huhqw nlqgv ru frpsoh{ prghoolqj
ri vshhfk dqg odqjxdjh1 Lq wkh Q0ehvw dssurdfk
wkh prvw h�flhqw nqrzohgjh vrxufhv +xvxdoo| dfrxvwlf
prghov dqg d el2wuljudp odqjxdjh prgho, duh xvhg
�uvw wr vhohfw d vkruw olvw +Q0ehvw, ri dowhuqdwlyh k|0
srwkhvhv1 Wkhq/ wkh uhpdlqlqj pruh frpsoh{ nqrzo0
hgjh vrxufhv duh xvhg wr uhvfruh wkh vhtxhqfhv1 Lq
wklv sdshu zh sursrvh d qhz dojrulwkp wr ryhufrph
wkh sureohpv dvvrfldwhg zlwk wkh vlpsoh %Wudfhedfn0
Edvhg% Q0ehvw dojrulwkp zkloh frqvhuylqj lwv vlpsolf0
lw| dqg orz frpsxwdwlrqdo frvw1

4 LQWURGXFWLRQ

Wklv sdshu suhvhqwv d qhz Q0ehvw vhdufk dojrulwkp
edvhg rq wkh frpelqdwlrq ri wzr zhoo0nqrzq whfk0
qltxhv lq frqwlqxrxv vshhfk uhfrjqlwlrq= judppduv
wkdw lpsrvh d uhvwulfwlrq lq wkh ohqjwk +qxpehu ri
zrugv, ri wkh uhfrjql}hg vhtxhqfh ^6` dqg wkh vwdq0
gdug wudfhedfn0edvhg Q0ehvw dojrulwkp ^7/ 8/ :`
Pxowlsoh0sdvv vhdufk vwudwhjlhv duh d frpprq

fkrlfh wr uhgxfh wkh frpsxwdwlrqdo frvw dqg php0
ru| uhtxluhphqwv ri odujh0yrfdexodu| vshhfk uhfrjql0
wlrq v|vwhpv ^:`1 Lq wkh Q0ehvw dssurdfk wkh prvw
h�flhqw nqrzohgjh vrxufhv +xvxdoo| dfrxvwlf prghov
dqg d el2wuljudp odqjxdjh prgho, duh xvhg �uvw wr
vhohfw d vkruw olvw +Q0ehvw, ri dowhuqdwlyh k|srwkh0
vhv1 Wkhq/ wkh uhpdlqlqj pruh frpsoh{ nqrzohgjh
vrxufhv +orqj0glvwdqfh uhodwlrqv ehwzhhq zrugv/ odq0
jxdjh xqghuvwdqglqj prghov/ ydolg whohskrqh ru fuhglw
fdug qxpehuv/ survrg|/ 111, duh xvhg wr uhvfruh dqg
uhrughu wkh Q0ehvw k|srwkhvhv zlwk d uhdvrqdeoh frp0
sxwdwlrqdo h�ruw1
Hyhq li zh dvvxph gl�huhqw k|srwkhvhv kdyh vljqli0

lfdqwo| gl�huhqw vfruhv/ wkh h{dfw Q0ehvw dojrulwkp lv
ri olwwoh sudfwlfdo lqwhuhvw ehfdxvh ri lwv frpsxwdwlrqdo
frvw1 Wkhuhiruh/ vhyhudo dssur{lpdwh dojrulwkpv kdyh

f
A��t hiti@hU� �@t t�TTLh|i_ M) |�i �W�vA 5T@?�t� hi�

ti@hU� ThL�iU| AW�bH�fSH�

ehhq ghyhorshg1 Wkh vlpsohvw dqg ohdvw h{shqvlyh do0
jrulwkp iru �qglqj wkh Q0ehvw k|srwkhvhv lv rqh wkdw
vlpso| xvhv wkh wudfhedfn lqirupdwlrq ri wkh vwdqgdug
rqh0sdvv dojrulwkp ^4/ 5/ 9`1 Wkh wudfhedfn0edvhg Q0
ehvw dojrulwkp uhtxluhv doprvw qr h{wud frpsxwdwlrq
uhvshfw wr wkh vwdqgdug rqh0sdvv dojrulwkp1 Krzhyhu/
lq vhohfwlqj wkh Q0ehvw k|srwkhvhv lw xvxdoo| plvvhv ru
xqghuhvwlpdwhv kljk vfruhg rqhv1

Wkh wudfhedfn0edvhg Q0ehvw dojrulwkp rqo| nhhsv
rqh sdwk zlwklq d zrug dqg pxowlsoh k|srwkhvhv duh
frqvlghuhg rqo| lq wkh wudqvlwlrqv ehwzhhq zrugv1 K|0
srwkhvhv ri gl�huhqw ohqjwk dv %rqh wzr wkuhh% dqg
%rqh wkuhh% duh qhyhu vlpxowdqhrxvo| frqvlghu e| wkh
wudfhedfn0edvhg Q0ehvw dojrulwkp hyhq li erwk kdyh
doprvw wkh vdph suredelolw| dqg zh frqvlghu d odujh
qxpehu ri k|srwkhvhv1 Vhyhudo dssurdfkhv ri frp0
surplvh ehwzhhq wkh h{dfw Q0ehvw dqg wkh wudfhedfn0
edvhg dojrulwkp kdyh ehhq sursrvhg lq wkh olwhudwxuh
wr vroyh wkdw sureohp1 Krzhyhu wkh sursrvhg dojr0
ulwkpv xvxdoo| uhsuhvhqw d vljql�fdqw lqfuhdvh lq wkh
frpsxwdwlrqdo frvw ru phpru| uhtxluhphqwv uhvshfw
wr wkh edvlf dojrulwkp1

Wkh dssurdfk sursrvhg lq wklv sdshu frpelqhv wkh
wudfhedfn0edvhg Q0ehvw dojrulwkp zlwk wkh ohqjwk uh0
vwulfwlrq lpsrvhg e| d vlpsoh judppdu wr irufh wkh
lqfoxvlrq ri vhtxhqfhv ri gl�huhqw ohqjwk lq wkh vh0
ohfwhg olvw ri zrug vhtxhqfhv1 Wkhvh nlqg ri judp0
pduv duh xvxdo lq wdvnv dv frqqhfwhg gljlw uhfrjqlwlrq
lq zklfk wkh h{shfwhg qxpehu ri gljlwv pd| eh irufhg
e| d �qlwh0vwdwh judppdu1 Vlqfh pxowlsoh lqvhuwlrqv
ru ghohwlrqv duh qrw suredeoh/ wkh judppdu lv xvxdoo|
vlpsol�hg wr frqvlghu vhtxhqfhv ri ohqjwk Nq.p iru
dq| q/ zkhuh N kdv d vpdoo �{hg ydoxh dqg p udqjhv
iurp 3 wr N � 41

Lq wkh uhvxowv suhvhqwhg khuh zh kdyh frqvlghuhg
ydoxhv ri N lq wkh udqjh iurp 4 wr 8/ lq frpelqdwlrq
zlwk wkh wudfhedfn0edvhg Q0ehvw dojrulwkp zlwk xs
wr 533 k|srwkhvhv shu vhqwhqfh1

Wkh iroorzlqj vhfwlrq jlyh pruh ghwdlov derxw wkh
sursrvhg dojrulwkp1 Wkhq/ zh suhvhqw wkh uhvxowv re0
wdlqhg lq wzr gl�huhqw wdvnv= wkh uhfrjqlwlrq ri frq0
qhfwhg gljlwv dqg wkh uhfrjqlwlrq ri qxpehuv1



5 H[WHQGHG WUDFHEDFN0EDVHG
Q0EHVW DOJRULWKP

Wkh vlpsohvw dqg ohdvw h{shqvlyh dojrulwkp iru re0
wdlqlqj pxowlsoh k|srwkhvhv zdv �uvw sursrvhg lq
^7/ 8` dv d prgl�fdwlrq ri wkh rqh0sdvv dojrulwkp1 Dv
lq wkh vwdqgdug rqh0sdvv dojrulwkp/ lq wklv Q0ehvw do0
jrulwkp zh rqo| nhhs rqh wkhru| dw hdfk zrug vwdwh1
Krzhyhu/ dw hdfk judppdu qrgh/ wkh wudfhedfn lqiru0
pdwlrq lv h{whqghg wr vwruh qrw rqo| wkh lqgh{ dqg
vfruh ri wkh ehvw vfrulqj zrug/ exw dovr wkh lqgh{hv
dqg vfruhv ri wkh q ehvw0vfrulqj zrugv1 Dw wkh hqg ri
wkh vhtxhqfh/ wkh vdyhg wudfhedfn lqirupdwlrq lv xvhg
wr uhfxuvlyho| jhqhudwh wkh Q ehvw dqvzhuv1

Wklv prgl�fdwlrq vxssrvhv d qhjoljleoh lqfuhdvh lq
wkh frpsxwdwlrqdo frvw deryh wkh vwdqgdug rqh0sdvv
dojrulwkp1 Krzhyhu/ wklv vlpsolflw| lv dovr wkh fdxvh
ri rqh lpsruwdqw gudzedfn1 Vlqfh wklv wudfhedfn0
edvhg dojrulwkp nhhsv rqo| rqh wkhru| d hdfk vwdwh/ lw
v|vwhpdwlfdoo| plvvhv vrph kljk vfrulqj k|srwkhvhv1

Iru h{dpsoh/ ohw xv frqvlghu d vlpsoh wdvn dv frq0
qhfwhg gljlw uhfrjqlwlrq1 Li wkh ehvw k|srwkhvlv lv
%rqh wkuhh%/ wkh vwdqgdug wudfhedfn0edvhg dojrulwkp
zloo qrw eh deoh wr jhqhudwh rwkhu k|srwkhvhv ehjlq0
qlqj zlwk wkh zrug %rqh% dqg hqglqj zlwk wkh zrug
%wkuhh%1 Wkdw lv/ hyhq li wkh vhqwhqfh %rqh wzr wkuhh%
kdv doprvw wkh vdph suredelolw|/ lw zloo qhyhu dsshdu
lq wkh olvw ri wkh q ehvw jhqhudwhg k|srwkhvhv1 Wklv
lv ehfdxvh zh nhhs rqo| rqh frs| ri hdfk zrug vwdwh1
Wkhuh lv rqo| rqh ehvw ehjlqqlqj wlph iru wkh hqglqj
zrug %wkuhh%/ dqg rqo| rqh ehvw hqglqj wlph iru wkh
�uvw zrug %rqh%1

Lq wkh sursrvhg h{whqvlrq ri wkh vwdqgdug dojr0
ulwkp/ wklv sureohp lv vroyhg zlwk wkh dgglwlrq ri d
judppdu wkdw irufhv wkh frqvlghudwlrq ri vhtxhqfhv ri
gl�huhqw ohqjwk lq wkh Q0ehvw vhdufk1 Iljxuh 4 vkrzv
wkh 60vwdwh judppdu wkdw frqvlghuv vhtxhqfhv ri 6q.l
zrugv dw hdfk qrgh l> iru dq| dueulwdu| q1

Lq jhqhudo/ wkh sursrvhg Q0Ehvw dojrulwkp dggv d
judppdu ri N vwdwhv wr wkh wudfhedfn0edvhg Q0ehvw
dojrulwkp iru frqqhfwhg zrug uhfrjqlwlrq1 Wklv vlp0
soh judppdu irufhv wkh frqvlghudwlrq ri gl�huhqw olvwv
ri k|srwkhvhv dw hdfk ri wkh N qrghv1 Lq wkh lpsoh0
phqwdwlrq ri wkh sursrvhg dojrulwkp frqvlghuhg khuh/
wkh h{whqghg Q0Ehvw dojrulwkp zloo nhhs d vhsdudwh
olvw zlwk wkh Q0ehvw zrug vhtxhqfhv ri ohqjwk qN.l dw
hdfk judppdu qrgh l 1 Dw wkh hqg ri wkh vhtxhqfh/ zh
zloo vhohfw wkh rqo| Q0Ehvw joredo k|srwkhvhv dprqj
wkh wrwdo N �Q k|srwkhvhv vwruhg lq doo wkh judppdu
qrghv1

Wkh sursrvhg dojrulwkp pxowlsolhv e| N wkh vhdufk
vsdfh/ vlqfh lw nhhsv d gl�huhqw zrug vwdwh wkhru| dw
hdfk judppdu qrgh1 Krzhyhu/ lq sudfwlfh/ wkh sur0
srvhg dojrulwkp grhv qrw xvxdoo| uhsuhvhqw d vljqli0
lfdqw lqfuhdvh lq wkh wrwdo frpsxwdwlrqdo frvw li zh
lqfoxgh d suxqlqj whfkqltxh dv wkh ehdp vhdufk lq
rxu vhdufk1

Li wkh iroorzlqj vhfwlrq zh vkrz krz wkh sursrvhg

h{whqghg Q0ehvw dojrulwkp pd| eh xvhixo lq vrph
uhfrjqlwlrq wdvnv1 Zh zloo dovr lqfoxgh uhvxowv frp0
sdulqj wkh shuirupdqfh dqg frpsxwdwlrqdo frvw ri
wkh sursrvhg dojrulwkp zlwk uhvshfw wr wkh vwdqgdug
+N @ 4, Q0ehvw dojrulwkp iru frqqhfwhg zrug uhfrj0
qlwlrq1

6 UHVXOWV

Vhyhudo uhfrjqlwlrq h{shulphqwv zhuh frqgxfwhg lq ru0
ghu wr hydoxdwh wkh shuirupdqfh ri wkh sursrvhg Q0
ehvw dojrulwkp1 Lq wklv sdshu zh suhvhqw wkh uhvxowv
rewdlqhg lq wzr vlpsoh wdvnv= frqqhfwhg gljlw dqg
qxpehu uhfrjqlwlrq11
Wkh sdudphwhuv wkdw gh�qhv wkh frpprq vhfwlrqv

ri wkh uhfrjql}hu duh wkh iroorzlqj=
0 Vdpsolqj Iuhtxhqf|= ;333 vdpsohv2v
0 Zlqgrz vl}h= 63 pv1
0 Zlqgrz glvsodfhphqw= 43 pv1
0 Sdudphwhul}dwlrq= 47 PIFF frh�flhqwv zlwk fhs0

vwudo oliwhulqj dqg 53 edqn �owhuv1 Uhdo0wlph fhsvwudo
phdq vxevwudfwlrq1
0 Ghowd iudphv= 5
0 Dffhohudwlrq iudphv= 4

614 Wdvn 41 Frqqhfwhg gljlw uhfrjqlwlrq

Lq wklv �uvw h{shulphqw/ zh frqvlghu wkh uhfrjqlwlrq
ri gljlw vwulqjv xvlqj zkroh zrug prghov iru wkh whq
Vsdqlvk gljlwv soxv d prgho ri wkh vlohqfh2qrlvh1 Wr
wudlq wkh KPPprghov ri wkh gljlwv zh xvh sduw ri wkh
VshhfkGdw ^<` Vsdqlvk Il{hg Qhwzrun Frusxv/ zkloh
iru whvwlqj zh frqvlghuhg d gl�huhqw gdwdedvh zlwk
4533 gljlw vwulqjv ri gl�huhqw ohqjwkv1
Khuh/ zh vwxglhg wkh fxpxodwlyh shufhqw ri fruuhfw

vwulqjv dv d ixqfwlrq ri wkh qxpehu Q ri k|srwkhvhv
dqg wkh qxpehu N ri judppdu vwdwhv1 Wkh uhvxowv
duh ri gluhfw lqwhuhvw iru dssolfdwlrqv zkhuh wkh olvw ri
ydolg gljlw vwulqjv lv uhvwulfwhg wr d �qlwh vhw/ ru wkh
vwulqjv lqfoxgh vrph nlqg ri huuru0ghwhfwlqj ru huuru0
fruuhfwlqj frgl�fdwlrq1
Iljxuh 5 vkrzv wkh shufhqw ri fruuhfw vwulqjv wkdw

zhuh plvvlqj lq wkh jhqhudwhg Q0ehvw vhtxhqfhv iru
gl�huhqw qxpehu ri judppdu qrghv/ N @ 4/ N @ 5
dqg N @ 81 Wkh uhvxowv iru N @ 5 dqg N @ 8
vkrzv d fohdu lpsuryhphqw zlwk uhvshfw wr wkh vwdq0
gdug wudfhedfn0edvhg Q0ehvw dojrulwkp +N @ 4, li zh
frqvlghu d odujh qxpehu ri k|srwkhvhv1 Lq wklv h{shu0
lphqw/ zh kdyh 44 zrugv prghov +43 gljlwv . qrlvh,
lq sdudooho lq hdfk qrgh ri wkh judppdu1 Vlqfh zh
frqvlghu wkh prgho ri wkh vlohqfh lq sdudooho zlwk wkh
prghov ri wkh gljlwv/ wkhuh lv qr gluhfw uhodwlrq eh0
wzhhq wkh judppdu qrgh dqg wkh qxpehu ri gljlwv lq
wkh k|skrwhvhv/ l1h1/ zh fdq kdyh vhtxhqfh zlwk }hur/
rqh ru pruh vlohqfh *zrugv*1 Lq idfw/ prvw ri wkh k|0
skrwhvhv rqo| gl�hu lq wkh qxpehu dqg2ru srvlwlrq ri
wkh vlohqfh *zrugv*1
Iljxuh 6 frpsduhv wkh qxpehu ri vhfrqgv uhtxluhg

wr surfhvv wkh whvw gdwdedvh/ dv d ixqfwlrq ri wkh qxp0
ehu ri judppdu vwdwhv dqg wkh qxpehu ri k|srwkhvhv1



Iru N @ 5/ wkh wrwdo frpsxwdwlrqdo frvw lv vlplodu wr
wkh frvw ri wkh vwdqgdug dojrulwkp +N @ 4,1

615 Wdvn 51 Uhfrjqlwlrq ri qxpehuv

Lq wklv h{shulphqw/ zh vwxglhg wkh uhfrjqlwrq ri
odujh fxuuhqf| prqh| dprxqwv +juhdwhu wkdq rqh plo0
olrq,1 Dv edvholqh zh frqvlghuhg d vlpsoh frqqhfwhg
zrug uhfrjqlwlrq v|vwhp zlwkrxw dq| nlqg ri judp0
pdu +qxpehu jhqhudwlrq judppdu ru q0judp prg0
hov,1 Wkh yrfdexodu| frqvlvwhg ri :3 zrugv +xqr/ grv/
wuhv/ yhlqwlxqr/ yhlqwlgrv/ wuhlqwd/ wuhlqwd |/ flhq/ gr0
vflhqwrv/ plo/ xq ploo�rq/ shvhwdv/ 111, fuhdwhg iurp
ghplskrqh prghov ^;`1 Wkh ghplskrqh prghov zhuh
wudlqhg xvlqj sduw ri wkh skrqhwlfdoo|0ulfk vhqwhqfhv
ri wkh VshhfkGdw gdwdedvh1 Wkh 958 qxpehuv ri whvw
zhuh vhohfwhg iurp wkh vdph gdwdedvh1
Iru wklv wdvn/ zh vwxglhg li wkh judppdu0iuhh uhfrj0

qlwlrq v|vwhp zdv deoh wr surylgh wkh fruuhfw dq0
vzhu/ dqg li wkh fruuhfw dqvzhu zdv wkh �uvw k|srwk0
hvlv judppdwlfdoo| fruuhfw1 Wklv judppdu0iuhh v|v0
whp zdv lqwhqwlrqdoo| wrr vlpsoh wr surylgh uhvxowv
ri sudfwlfdo lqwhuhvw lq dq| fdvh1 Wkh sxusrvh ri wkh
h{shulphqw zdv mxvw wr vwxg| wkh ehkdylrxu ri wkh
gl�huhqw dojrulwkpv1
Wkh uhvxowv ri wkh edvholqh v|vwhp +Q @ 4>N @ 4,

dv zhoo dv wkh uhvxowv rewdlqhg zlwk wkh vwdqgdug dqg
wkh h{whqghg wudfhedfn0edvhg dojrulwkp Q0ehvw duh
suhvhqwhg lq wdeoh 41 Zh frqvlghuhg wkdw wkh uhfrj0
ql}hu zdv surylglqj d fruuhfw dqvzhu zkhq wkh �uvw
k|skrwhvlv fruuhvsrqglqj wr d vlqjoh judppdwlfdoo|0
fruuhfw qxpehu zdv fruuhfw1 Li wklv �uvw qxpehu zdv
qrw fruuhfw zh kdg dq huuru1 Li wkh uhfrjql}hu glg
qrw surylghg dq| judppdwlfdoo|0fruuhfw qxpehu/ zh
frqvlghuhg wkh vhqwhqfh dv uhmhfwhg1

Q N fruuhfw huuruv uhmhfwhg
4 4 593 :7 5<4

43 4 673 457 494
43 5 665 43< 4;7
433 4 693 4;: :;
433 5 69; 499 <4

Wdeoh 41 Frpsdulvrq ri wkh uhvxowv rewdlqhg
e| wkh edvholqh v|vwhp +Q @ 4>N @ 4,/
wkh vwdqgdug wudfhedfn0edvhg Q Ehvw dojr0
ulwkp +Q A 4>N @ 4,/ dqg wkh sursrvhg
dojrulwkp +N @ 5,1 D qxpehu lv uhmhfwhg
li wkh uhfrjql}hu lv grhv qrw jhqhudwh d
judppdwlfdoo|0fruuhfw k|srwkhvlv1

Wkh uhvxowv lqglfdwhv wkdw wkh sursrvhg Q0Ehvw do0
jrulwkp zlwk N @ 5 uhgxfhv wkh qxpehu ri lqfruuhfw
uhfrjql}hg qxpehu iurp 457 +N @ 4, wr 43</ zkhq
zh frqvlghu wkh �uvw 43 k|srwkhvhv/ +Q @ 43,1 Zh
fdq dovr revhuyh wkdw lqfuhdvlqj wkh qxpehu ri k|0
skrwhvhv iurp 43 wr 433 surgxfhg pxfk pruh zurqj
k|srwkhvhv

7 FRQFOXVLRQV

Wklv sdshu vwxglhg wkh frpelqdwlrq ri wzr zhoo0
nqrzq whfkqltxhv lq vshhfk uhfrjqlwlrq= judppduv
wkdw lpsrvh d uhvwulfwlrq lq wkh ohqjwk +qxpehu ri
zrugv, ri wkh uhfrjql}hg vhtxhqfh dqg wkh wudfhedfn0
edvhg Q0ehvw dojrulwkp1 Wkh sursrvhg dojrulwkp do0
ohyldwhv wkh sureohpv ri wkh vwdqgdug wudfhedfn0edvhg
Q0ehvw dojrulwkp/ zkloh nhhslqj lwv vlpsolflw|1
Wkh uhvxowv lq wdvnv dv uhfrjqlwlrq ri gljlw vwulqjv

dqg qxpehuv iurp wkh Vsdqlvk VshhfkGdw Gdwdedvh
^<` lqglfdwhv wkdw wkh sursrvhg dojrulwkp lv d jrrg
fkrlfh iru uhdo0wlph dssolfdwlrqv1 Wkh dojrulwkp
kdv ehhq douhdg| vhohfwhg iru frpphufldoo| dydlodeoh
vshhfk uhfrjqlwlrq v|vwhpv dqg dssolfdwlrqv1

Uhihuhqfhv
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^6` F1K1 Ohh dqg O1 Udelqhu/ %D Iudph0V|qfkurqrxv
Qhwzrun Vhdufk Dojrulwkp iru Frqqhfwhg0Zrug
Uhfrjqlwlrq/% LHHH Wudqv1 Dfrxvwlfv/ Vshhfk/
Vljqdo Surf1/ Yro1 6:/ qr1 44/ ss 497<0498;/ Qr0
yhpehu 4<;<1
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d Frqwlqxrxv0Vshhfk Uhfrjqlwlrq V|vwhp/% Surf1
Hxurvshhfk ;</ Yro1 5/ ss1840871 Sdulv/ Vhswhp0
ehu1 4<;<1

^9` Odzuhqfh Udelqhu/ Ellqj0Kzdqj Mxdqj1 Ixqgd0
phqwdov ri Vshhfk Uhfrjqlwlrq1 Suhqwlfh Kdoo 4<<61

^:` U1 Vfkzduw}/ O1 Qjx|hq dqg M1 Pdnkrxo1
%Pxowlsoh0Sdvv Vhdufk Vwudwhjlhv%1 Lq Dxwrpdwlf
Vshhfk dqg Vshdnhu Uhfrjqlwlrq/ Noxzhu Dfdg0
hplf4<<91 Fkdswhu 4;1

^;` Mrv�h E1 Pdul�qr/ D1 Qrjxhuldv dqg D1 Erqd0
irqwh1 %Wkh ghplskrqh= dq h�flhqw vxezrug xqlw
iru frqwlqxrxv vshhfk uhfrjqlwlrq/% Surf1 HX0
URVSHHFK*<:/ ss1 45480454;/ Ukrghv/ Vhswhp0
ehu 4<<:1

^<` VshhfkGdw LL1 Vshhfk Gdwdedvhv iru wkh fuhdwlrq
ri yrlfh gulyhq whohvhuylfhv1 Odqjxdjh Hqjlqhhulqj
Uhvrxufhv1 HF Whohpdwlfv1
kwws=22zzz1vshhfkgdw1ruj1
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Iljxuh 4= Judppdu qhwzrun jhqhudwlqj frqqhfwhg zrug vwulqjv ri gl�huhqw ohqjwk
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Iljxuh 5= Frpsdulvrq ri wkh shufhqw ri plvvhg fruuhfw gljlw vwulqjv dv d ixqfwlrq ri wkh qxpehu ri judppdu qrghv
n dqg wkh qxpehu ri frpsxwhg k|srwkhvhv1
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Iljxuh 6= Frpsdulvrq ri wkh frpsxwdwlrqdo frvw ri wkh sursrvhg dojrulwkp dv d ixqfwlrq ri wkh qxpehu ri
judppdu qrghv n dqg wkh qxpehu ri frpsxwhg k|srwkhvhv +Wdvn 4,1


