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Ulfkdug W1 Orug @?_ Plfkdho U1 Lqjjv

Udgdu Uhprwh Vhqvlqj Jurxs/ Ghsw ri Hohfwulfdo Hqjlqhhulqj/ Xqlyhuvlw| ri Fdsh Wrzq

Sulydwh Edj/ Urqghervfk ::33/ Vrxwk Diulfd

Who= .5: 54 983 6:89 Id{= .5: 54 983 6798

Hpdlo= uorugChohfhqj1xfw1df1}d

Devwudfw�Wklv sdshu lqwurgxfhv d phwkrg wr frpelqh d
qxpehu ri qduurz0edqgzlgwk fklus sxovhv vwhsshg lq iuh0
txhqf| lq rughu wr dfklhyh kljk udqjh uhvroxwlrq lq VDU
lpdjhv1 Wkh olplwdwlrqv ri wklv phwkrg duh glvfxvvhg/ dv
zhoo dv vrph ri wkh ghvljq frqvwudlqwv dssursuldwh wr gh0
vljqlqj d kljk0uhvroxwlrq vwhsshg0iuhtxhqf| VDU v|vwhp1
Uhvxowv rewdlqhg iurp surfhvvlqj vlpxodwhg dqg H0VDU
gdwd duh suhvhqwhg dqg glvfxvvhg1

L1 LQWURGXFWLRQ

Wkh xvh ri vwhsshg0iuhtxhqf| zdyhirupv wr rewdlq kljk
udqjh uhvroxwlrq lv zhoo grfxphqwhg ^9/ :`1 Dq dgydqwdjh
ri wkh vwhsshg0iuhtxhqf| dssurdfk wr rewdlq kljk udqjh
uhvroxwlrq lv wkh uhgxfwlrq ri wkh lqvwdqwdqhrxv edqgzlgwk
dqg vdpsolqj udwh uhtxluhphqwv ri wkh udgdu v|vwhp1 Dq0
rwkhu dgydqwdjh ri xvlqj vwhsshg0iuhtxhqflhv lv wkh srv0
vlelolw| ri vnlsslqj iuhtxhqflhv wkdw pljkw eh fruuxswhg
gxh wr h{whuqdo lqwhuihulqj iuhtxhqf| vrxufhv1 Wklv lv hv0
shfldoo| wuxh iru kljk0uhvroxwlrq YKI v|vwhpv wkdw rshu0
dwh lq d iuhtxhqf| edqg frqwdplqdwhg zlwk eurdgfdvw IP
dqg preloh udglr1
V|qwkhwlf udqjh sur�oh +VUS, surfhvvlqj lv d yhu| h�hf0

wlyh phwkrg wr rewdlq kljk0uhvroxwlrq grzqudqjh sur�ohv
ri wdujhwv vxfk dv dlufudiw1 Krzhyhu wklv phwkrg kdv wkh
xqiruwxqdwh gudzedfn wkdw wdujhw hqhuj| vsloov ryhu lqwr
frqvhfxwlyh frduvh udqjh elqv gxh wr wkh pdwfkhg �owhu
rshudwlrq/ fdxvlqj _jkrvw lpdjhv% lq wkh uhvxowlqj udqjh
sur�oh ^7`1 Wklv lv wkh pdlq uhdvrq zk| lw lv qrw uhjdughg
dv d vxlwdeoh phwkrg wr surfhvv VDU lpdjhv1 Lq Vhfwlrq LL
wkh wkhruhwlfdo edvlv ri dqrwkhu phwkrg lv suhvhqwhg zklfk
grhv qrw fdxvh dq| _jkrvw lpdjhv% ^8`/ dqg lq Vhfwlrq LLL
vlpxodwlrq uhvxowv duh vkrzq zklfk frq�up wkh wkhru|1
Wkh sdshu frqfoxghv zlwk d sudfwlfdo ghprqvwudwlrq xv0
lqj H0VDU gdwd1

LL1 FRPELQLQJ VWHSSHG0IUHTXHQFLHV

Wkh wrwdo udgdu edqgzlgwk E lv v|qwkhvl}hg e| frp0
elqlqj q qduurz0edqgzlgwk sxovhv zklfk duh vwhsshg lq
iuhtxhqf|/ hdfk sxovh kdylqj d edqgzlgwk E
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zlgwk Wsq dqg fklus udwh �1 Wr dyrlg jdsv dqg ryhuodsv

lq wkh uhvxowlqj zlgh0edqgzlgwk iuhtxhqf| vshfwuxp/ wkh
iuhtxhqf| vwhsvl}h �i ehwzhhq vxffhvvlyh sxovhv lv dovr
Eq

1 Li wkh fhqwuh ri wkh iuhtxhqf| udqjh vzhsw e| wkh q
sxovhv lv if/ wkh fhqwuh iuhtxhqf| ri hdfk lqglylgxdo fklus
sxovh lv jlyhq e|
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zkhuh n @ 3 = = = +q � 4,1 Glvfduglqj wkh dpsolwxgh lq0
irupdwlrq lq wkh glvfxvvlrq wkdw iroorzv/ wkh wudqvplwwhg
sxovhv ehorqjlqj wr rqh exuvw fdq eh ghvfulehg e|
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Wkh uhfhlyhg vljqdo iurp d vlqjoh vfdwwhuhu dw d glvwdqfh
uw lv wkhuhiruh
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Wkh dssursuldwh uhihuhqfh ixqfwlrq iru ghprgxodwlqj dqg
prwlrq frpshqvdwlqj wkh uhfhlyhg vljqdo lv
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zkhuh uv lv wkh glvwdqfh iurp wkh udgdu wr vfhqh fhqwuh1
Wkh suhvhqfh ri wkh frqvwdqw uv lq wklv uhihuhqfh ixqf0
wlrq lqwurgxfhv d skdvh whup lq wkh ghprgxodwhg vljqdo/
zklfk ydulhv iurp sxovh wr sxovh zlwklq d exuvw vlqfh lw lv d
ixqfwlrq ri i

f
+n,1 Ljqrulqj wklv skdvh whup zloo fdxvh glv0

frqwlqxlwlhv lq wkh skdvh ri wkh zlgh0edqgzlgwk vljqdo1 Lw
lv wkhuhiruh fdqfhoohg e| lqfoxglqj dqrwkhu whup lqyroylqj
u
v
lq wkh iuhtxhqf|0vkliw rshudwlrq jlyhq e| +9,1
Wkh vljqdo wkdw uhvxowv iurp pl{lqj wkh uhfhlyhg vljqdo

ri +6, dqg wkh frpsoh{ frqmxjdwh ri wkh uhihuhqfh ixqfwlrq
ri +7, lv
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Iljxuh 4= Frpelqdwlrq ri Qduurz0Edqgzlgwk Vljqdov wr
irup Zlgh0Edqgzlgwk Vljqdo

Ilj1 4 jlyhv dq ryhuylhz ri wkh vljqdo surfhvvlqj vwhsv lq0
yroyhg lq frpelqlqj wkh qduurz0edqgzlgwk vljqdov jlyhq
e| +8, wr irup rqh zlgh0edqgzlgwk vljqdo1 Lq wkh �j0
xuh/ wzr qduurz0edqgzlgwk sxovhv dw edvhedqg duh vkrzq1
Wkhvh wzr sxovhv kdyh wr eh xsvdpsohg dqg vkliwhg lq iuh0
txhqf|/ dqg d skdvh0fruuhfwlrq whup kdv wr eh dgghg wr
hdfk ri wkhp/ ehiruh wkh| fdq eh frpelqhg wr irup wkh
zlgh0edqgzlgwk vljqdo1 Wkhvh rshudwlrqv duh ghvfulehg lq
wkh iroorzlqj vxevhfwlrqv1

Xsvdpsolqj

Wkh qduurz0edqgzlgwk sxovhv duh qdwxudoo| vdpsohg
dw d orzhu udwh wkdq wkh fruuhvsrqglqj zlgh0edqgzlgwk
sxovh1 Ehiruh frqvwuxfwlqj wkh zlgh0edqgzlgwk sxovh wkh|
wkhuhiruh kdyh wr eh xsvdpsohg/ xvxdoo| e| d idfwru ri q/
zkhuh q lv wkh qxpehu ri sxovhv xvhg wr v|qwkhvl}h wkh
zlgh edqgzlgwk1 Wkh xsvdpsolqj rshudwlrq/ zklfk lv hi0
ihfwlyho| dq lqwhusrodwlrq/ lv wkh rqo| vwhs lq wkh surfh0
gxuh zklfk lqwurgxfhv dq huuru lq wkh frqvwuxfwhg zlgh0
edqgzlgwk vljqdo1 Krzhyhu lw kdv ehhq irxqg wkdw wklv hi0
ihfw kdugo| d�hfwv wkh �qdo lpdjh uhvroxwlrq/ dv lv ghprq0
vwudwhg lq Vhfwlrq LLL1

Iuhtxhqf|0Vkliw

Vlqfh doo q qduurz0edqgzlgwk sxovhv ghvfulehg e| +8,
duh dw edvhedqg/ wkh| qhhg wr eh vkliwhg lq iuhtxhqf|
ehiruh ehlqj frpelqhg1 Wkh qhfhvvdu| skdvh udps wr vkliw
wkh vljqdov lq wkh iuhtxhqf| grpdlq lv jlyhq e|
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Skdvh Fruuhfwlrq

Wkh qhhg wr dgg d skdvh0fruuhfwlqj whup wr hdfk qduurz0
edqgzlgwk sxovh fdq eh h{sodlqhg zlwk wkh dlg ri Ilj1 51
Lq wkh �jxuh/ wkh skdvh yhuvxv wlph sorw ri wkh zlgh0
edqgzlgwk vljqdo dqg ri wkh vhfrqg qduurz0edqgzlgwk
vljqdo +iurp d exuvw ri 7, lv vkrzq1 Wkh qduurz0edqgzlgwk
vljqdo kdv douhdg| ehhq vkliwhg lq iuhtxhqf| dqg wlph/ exw
d frqvwdqw skdvh ri !5 kdv wr eh dgghg lq rughu iru lwv
skdvh wr frlqflgh zlwk wkh skdvh ri wkh zlgh0edqgzlgwk
vljqdo1 Li wklv skdvh whup lv rplwwhg/ wkhuh zloo eh glvfrq0
wlqxlwlhv lq wkh skdvh ri wkh zlgh0edqgzlgwk vljqdo1 Wkh
qhfhvvdu| skdvh whup lv jlyhq e|
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zkhuh Ws @ qWsq1 Wklv skdvh whup pd| eh dgghg wr
wkh qduurz0edqgzlgwk vljqdov ehiruh wkh| duh xsvdpsohg/
wkxv uhtxlulqj ihzhu pxowlsolfdwlrqv dqg ohdglqj wr d idvwhu
lpsohphqwdwlrq ri wkh surfhgxuh1

Wlph0Vkliw

Ehiruh dgglqj wkh qduurz0edqgzlgwk sxovhv wrjhwkhu/
wkh| kdyh wr eh vkliwhg lq wkh wlph grpdlq1 Wkh qhfhvvdu|
wlph0vkliw lv jlyhq e|
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Vlqfh wkh vljqdov duh vdpsohg dw wkh D2G udwh idg +diwhu
wkh| kdyh ehhq xsvdpsohg,/ wkh wlph0vkliw lq whupv ri
qxpehu ri vdpsohv lv
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Lw lv lpsruwdqw wkdw p+n, lv dq lqwhjhu/ vlqfh iudfwlrqdo
ydoxhv zrxog kdyh wr eh urxqghg/ ohdglqj wr huuruv lq wkh
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Qduurz0Edqgzlgwk Vljqdov



Wdeoh L= Udgdu Sdudphwhuv ri Vlpxodwhg Gdwd

fhqwuh iuhtxhqf| if 8=6JK}
udgdu edqgzlgwk E 433PK}
vodqw0udqjh uhvroxwlrq �u @
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sxovh ohqjwk Ws 7333 qv
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d}
9 �

frqvwuxfwhg zlgh0edqgzlgwk vljqdo dqg wkhuhiruh ghjud0
gdwlrq lq lpdjh txdolw|1 Wklv uhtxluhphqw fdq eh dfklhyhg
krzhyhu e| dgmxvwlqj hlwkhu wkh sxovh ohqjwk Wsq ru wkh
D2G vdpsolqj udwh idg1
Wkh udz lpdjh lv qrz uhdg| wr eh surfhvvhg e| d frq0

yhqwlrqdo VDU surfhvvru vxfk dv wkh Fklus Vfdolqj dojr0
ulwkp/ zklfk dovr dssolhv dffxudwh udqjh fxuydwxuh fru0
uhfwlrq1

LLL1 VLPXODWLRQ UHVXOWV

Lq rughu wr txdqwli| wkh h�hfwv rq lpdjh uhvroxwlrq iurp
xvlqj vwhsshg0iuhtxhqf| zdyhirupv/ vlpxodwhg VDU gdwd
zdv fuhdwhg xvlqj d vlqjoh srlqw wdujhw1 Wkh qduurz0
edqgzlgwk vljqdov lq wkh udz lpdjh zhuh frpelqhg xv0
lqj wkh phwkrg ghvfulehg lq wkh suhylrxv vhfwlrq/ dqg
wkhq wkh zlgh0edqgzlgwk lpdjh zdv surfhvvhg zlwk wkh
Fklus Vfdolqj dojrulwkp1 Wdeoh L vkrzv vrph ri wkh udgdu
sdudphwhuv wkdw zhuh xvhg wr fuhdwh wkh zlgh0edqgzlgwk
v|qwkhwlf VDU lpdjh/ zkrvh uhvroxwlrq fkdudfwhulvwlfv duh
wkhq frpsduhg wr wkh vwhsshg0iuhtxhqf| uhvroxwlrq fkdu0
dfwhulvwlfv1 Wkhvh sdudphwhuv zhuh fkrvhq wr eh forvh
wr wkh Jhupdq H0VDU F0Edqg lqvwuxphqw1 Wkh udgdu
sdudphwhuv ri wkh vwhsshg0iuhtxhqf| vlpxodwlrqv zhuh wkh
vdph/ h{fhsw wkdw E/ Ws dqg idg ghfuhdvhg e| d idfwru ri
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Iljxuh 6= H�hfw rq Udqjh Pdlqoreh Zlgwk dv pruh Iuh0
txhqf| Vwhsv duh xvhg
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lqfuhdvhg e| d idfwru ri q1 Wkh orzhu erxqg0
du| ri wkh SUI lv ghwhuplqhg e| wkh Grssohu edqgzlgwk/
jlyhq e|
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Vxevwlwxwlqj wkh ydoxhv vkrzq lq Wdeoh L jlyhvEg
@ 666K}/

dqg wkhuhiruh d SUI ri 733K} zdv vhohfwhg1 Wkh xsshu
SUI erxqgdu| ghshqgv rq wkh xqdpeljxrxv udqjh/ zklfk
lv 6:8 np iru d SUI ri 733K}1 Wklv lv zhoo eh|rqg wkh
lqwhqghg vzdwk udqjh1 Krzhyhu hyhq li rqo| 43 iuhtxhqf|
vwhsv duh xvhg wr dfklhyh kljkhu udqjh uhvroxwlrq/ wkh xq0
dpeljxrxv udqjh gursv wr rqo| 6:=8 np1 Lq wkh vlpxod0
wlrqv/ wkh ixuwkhvw vodqw udqjh glvwdqfh lv 9=356 np/ zklfk
lv zhoo ehorz 6:=8 np1 Li wkh lqfuhdvh lq SUI ehfrphv
lqwrohudeoh/ rqh pljkw kdyh wr uhvruw wr phwkrgv vxfk dv
pxowlsoh SUI udqjlqj ^5 sj1 449`1
Lq rughu wr phdvxuh wkh udqjh pdlqoreh zlgwk +dw kdoi0

srzhu srlqwv, dqg wkh shdn vlghoreh ohyho +lq gE ehorz
pdlqoreh, dffxudwho|/ wkh frpsoh{ udqjh gdwd zhuh xs0
vdpsohg e| d idfwru ri 531 Ilj1 6 dqg Ilj1 7 vkrz wkh h�hfw
rq pdlqoreh zlgwk dqg shdn vlghoreh ohyho dv d ixqfwlrq ri
wkh qxpehu ri iuhtxhqf| vwhsv xvhg lq wkh vlpxodwlrq1 Wkh
pdlqoreh zlgwk iru prvw iuhtxhqf| vwhsv lv hlwkhu 4=8p/
wkh wkhruhwlfdo pdlqoreh zlgwk dvvrfldwhg zlwk d edqg0
zlgwk ri 433PK}/ ru voljkwo| ehorz 4=8p/ dqg wkh shdn
vlghoreh ohyho iru prvw iuhtxhqf| vwhsv lv derxw �43 gE1
H{fhswlrqv rffxu dw : dqg < iuhtxhqf| vwhsv1 Wkhvh fdq eh
h{sodlqhg e| dqdo|vlqj wkh uhtxluhg wlph0vkliw dffruglqj
wr +<,/ zklfk uhyhdov wkdw wkhvh duh wkh rqo| wzr lqvwdqfhv
zkhuh p+n, lv qrw dq lqwhjhu1 Zkhq xvlqj : iuhtxhqf|
vwhsv/ wkh pdlqoreh vsolw lqwr wzr vhsdudwh shdnv/ dqg wkh
pdlqoreh zlgwk uhfrughg lq Ilj1 6 lv lq idfw rqo| wkh zlgwk
ri rqh ri wkh shdnv1
Wkh deryh dqdo|vlv zdv dovr fduulhg rxw xvlqj wudqvplw

sxovhv zlwk d �qlwh ulvh dqg idoo wlph ri 73qv/ |lhoglqj yhu|
vlplodu uhvxowv1 Wkh d}lpxwk uhvroxwlrq lq doo lqvwdqfhv
zdv qrw d�hfwhg e| xvlqj vwhsshg0iuhtxhqf| zdyhirupv1
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Iljxuh 7= H�hfw rq Shdn Vlghoreh Ohyho dv pruh Iuh0
txhqf| Vwhsv duh xvhg



Iljxuh 8= Vlqjoh Orrn H0VDU Lpdjh/ surfhvvhg zlwk
Fklus Vfdolqj Dojrulwkp diwhu ehlqj frqvwuxfwhg iurp �yh
Iuhtxhqf| Vwhsv

LY1 UHVXOWV XVLQJ H0VDU GDWD

Lq rughu wr yhuli| wkh vwhsshg0iuhtxhqf| dssurdfk rq
uhdo gdwd/ wkh iuhtxhqf| vshfwuxp lq udqjh ri d udz
H0VDU lpdjh zdv glylghg lqwr �yh sduwv/ hdfk sduw ds0
sur{lpdwlqj wkh iuhtxhqf| vshfwuxp ri d �fwlwlrxv qduurz0
edqgzlgwk sxovh1 Lw lv rqo| dq dssur{lpdwlrq/ vlqfh wkh
uhfwdqjxodu zlqgrz/ zklfk zdv xvhg wr vsolw wkh zlgh0
edqgzlgwk iuhtxhqf| vshfwuxp/ lqwurgxfhv ulqjlqj lq wkh
wlph grpdlq1 Qhyhuwkhohvv/ dq lqyhuvh IIW zdv wkhq ds0
solhg wr wkh qduurz0edqgzlgwk vshfwud/ h�hfwlyho| |lhog0
lqj wkh wlph0grpdlq uhwxuq ri �yh qduurz0edqgzlgwk
sxovhv1 Wkhvh vljqdov zhuh wkhq vkliwhg lq wkh wlph grpdlq
lq d vlplodu pdqqhu dv ghvfulehg lq Vhfwlrq LL/ lq rughu wr
dssur{lpdwh wkh uhwxuq ri d uhdo vwhsshg0iuhtxhqf| udgdu
dv forvho| dv srvvleoh1
Wkh phwkrg zklfk zdv xvhg wr vsolw wkh H0VDU lp0

djh lqwr �yh sduwv vxjjhvwv wkdw wkhuh lv dq dqdorjrxv
iuhtxhqf|0grpdlq phwkrg wr frpelqh qduurz0edqgzlgwk
sxovhv1 Wklv phwkrg pljkw rqo| eh dq dssur{lpdwlrq wr
wkh phwkrg ghvfulehg lq wklv sdshu/ exw lw pljkw eh pruh
h�flhqw wr lpsohphqw/ dqg wkhuhiruh ixuwkhu uhvhdufk lq
wklv uhjdug lv fxuuhqwo| ehlqj fduulhg rxw e| wkh dxwkruv1
Ilj1 8 vkrzv wkh uhvxow zklfk zdv rewdlqhg diwhu frp0

elqlqj wkh �yh iuhtxhqf| vwhsv xvlqj wkh phwkrg ghvfulehg
lq Vhfwlrq LL/ dqg wkhq surfhvvlqj wkh udz lpdjh xvlqj wkh
Fklus Vfdolqj dojrulwkp1 Qr ylvleoh gl�huhqfh frxog eh
ghwhfwhg ehwzhhq wklv lpdjh dqg wkh ruljlqdo vlqjoh0vwhs
lpdjh/ h{fhsw iru wdujhwv dw wkh qhdu dqg idu vzdwk zklfk
ehfdph idlqwhu1 Wklv lv gxh wr lqirupdwlrq ehlqj vkliwhg
rxw ri wkh udqjh h{whqw zkhq shuiruplqj wkh wlph0vkliw1

Y1 FRQFOXVLRQV

Wkh vlpxodwlrq uhvxowv dqg wkh uhvxowv rewdlqhg xvlqj
H0VDU gdwd kdyh yhul�hg wkdw lw lv srvvleoh wr frpelqh d
qxpehu ri qduurz0edqgzlgwk fklus sxovhv vwhsshg lq iuh0
txhqf|1 Ixuwkhupruh/ wkh phwkrg ghvfulehg wr frpelqh
wkh vwhsshg0iuhtxhqflhv grhv qrw lqwurgxfh dq| _jkrvw lp0
djhv% ru vsloo0ryhu ri hqhuj| lqwr vxffhvvlyh udqjh elqv lq
wkh uhvxowlqj zlgh0edqgzlgwk lpdjh1 Wkh uhvxowv kdyh
dovr vkrzq wkdw wkh xsvdpsolqj surfhgxuh grhv qrw vlj0
ql�fdqwo| ghjudgh wkh �qdo lpdjh txdolw|1 Zkhq ghvljqlqj
d vwhsshg0iuhtxhqf| udgdu/ fduh pxvw eh wdnhq wr hqvxuh
wkdw wkh dprxqw e| zklfk wkh qduurz0edqgzlgwk sxovhv
duh vkliwhg lv d glvfuhwh qxpehu ri vdpsohv/ dqg wkdw wkh
lqfuhdvh lq SUI fdq eh wrohudwhg1

YL1 DFNQRZOHGJPHQWV

Wkh dxwkruv zlvk wr wkdqn Mdvshu Kruuhoo dqg Uroi
Ohqjhqihoghu iru wkhlu dgylfh dqg vxjjhvwlrqv lq wkh sur0
gxfwlrq ri wklv sdshu1 Wkdqnv dovr jr wr wkh GOU dw
Rehusid�hqkrihq iru vxsso|lqj udz H0VDU gdwd1

YLL1 UHIHUHQFHV

^4` D1 Jxvwdyvvrq/ S1R1 Iu�rolqg/ K1 Khoovwhq/ W1 Mrqvvrq/
E1 Oduvvrq/ dqg J1 Vwhqvwu�rp/ _Wkh Dlueruqh YKI
VDU V|vwhp FDUDEDV/% Surf1 LHHH Jhrvflhqfh
Uhprwh Vhqvlqj V|ps1/ LJDUVV*<6/ Wrn|r/ Mdsdq/
yro1 5/ ss1 88;~895/ Dxjxvw 4<<61

^5` V1D1 Krydqhvvldq/ Udgdu V|vwhp Ghvljq dqg Dqdo|0
vlv/ Qruzrrg/ PD 35395= Duwhfk Krxvh/ 4<;71

^6` \1 Kxdqj/ ]1 Pd dqg V1 Pdr/ _Vwhsshg0
iuhtxhqf| VDU V|vwhp Ghvljq dqg Vljqdo Surfhvv0
lqj/% Surf1 Hxurshdq Frqihuhqfh rq V|qwkhwlf Dshu0
wxuh Udgdu/ HXVDU*<9/ N�rqljvzlqwhu/ Jhupdq|/
ss1 898~89;/ Pdufk 4<<91

^7` U1W1 Orug dqg P1U1 Lqjjv/ _Kljk Uhvroxwlrq YKI
VDU Surfhvvlqj Xvlqj V|qwkhwlf Udqjh Sur�olqj/%
Surf1 LHHH Jhrvflhqfh Uhprwh Vhqvlqj V|ps1/
LJDUVV*<9/ Olqfroq/ Qheudvnd/ yro1 4/ ss1 787~789/
Mxqh 4<<91

^8` U1W1 Orug dqg P1U1 Lqjjv/ _Kljk Uhvroxwlrq VDU
Surfhvvlqj Xvlqj Vwhsshg0Iuhtxhqflhv/% Surf1 LHHH
Jhrvflhqfh Uhprwh Vhqvlqj V|ps1/ LJDUVV*<:/ Vlq0
jdsruh/ Dxjxvw 4<<:/ lq suhvv1

^9` M1D1 Vfkhhu dqg M1O1 Nxuw}/ Frkhuhqw Udgdu Shu0
irupdqfh Hvwlpdwlrq/ Qruzrrg/ PD 35395= Duwhfk
Krxvh/ 4<<61

^:` G1U1 Zhkqhu/ Kljk0Uhvroxwlrq Udgdu/ Vhfrqg Hgl0
wlrq/ Qruzrrg/ PD 35395= Duwhfk Krxvh/ 4<<81


