
Frpsxwhu Wrronlw iru Hfrqrphwulfldqv

f� D1 Frolq Fdphurq

Ghsduwphqw ri Hfrqrplfv/ X1F10Gdylv

Qryhpehu 4/ 5333

41 Ryhuylhz

Wkh hfrqrphwulfldq*v wrronlw jrhv eh|rqg vwdwlvwlfdo surjudpv1 Khuh L jlyh d jxlgh
wr ydulrxv qrq0vwdwlvwlfdo surjudpv wkdw duh xvhixo wr hfrqrphwulfv uhvhdufkhuv1 L
dvvxph d Zlqwho sodwirup zlwk lqwhuqhw frqqhfwlrq wr d pdlqiudph2zrunvwdwlrq
uxqqlqj Xql{ iru vrph vshfldol}hg vriwzduh1 Wkh jhqhudo lvvxhv udlvhg ehorz/
krzhyhu/ shuwdlq wr doo sodwirupv dqg vrph ri wkh vriwzduh fdq eh rewdlqhg iru
rwkhu sodwirupv1

Wkh sulfhv lq wkh iroorzlqj vriwzduh olvw duh dfdghplf sulfhv/ iroorzhg e| vwx0
ghqw sulfhv zkhuh uhohydqw1

Vriwzduh W|sh Surjudp Sulfh Zhe Dgguhvv
51 Iloh Pdqdjhu Zlqgrzv Frppdqghu '63 zzz1jklvohu1frp

61 Wh{w Hglwru XowudHglw '63 zzz1xowudhglw1frp

71 Zrug Surfhvvruv Vflhqwl�f Zrug '783@'493 zzz1pdfnlfkdq1frp

+ODWH[0edvhg, ZlqHgw '73@'63 zzz1zlqhgw1frp

81 Judsklfv Sdfndjh BB Vhh ehorz BB BB BB

91 Lqwhuqhw Wrrov Vhh ehorz Prvwo| iuhh ydulrxv

:1 Surjudpplqj Odqjxdjh F../ Iruwudq � ydulrxv

;1 Pdwul{ Odqjxdjh Jdxvv/ PDWODE/ VDV2LPO ''' ydulrxv

<1 Iloh wudqvihu Vhh ehorz '73 ydulrxv

431 Vwdwlvwlfdo Vriwzduh Vhh ehorz ''' ydulrxv

51 Iloh Pdqdjhu

Rujdql}dwlrq ri �ohv rq d frpsxwhu lv dv lpsruwdqw dv rujdql}dwlrq ri dq r!fh1
Rqh lghdoo| kdv vhsdudwh gluhfwrulhv dqg vxe0gluhfwrulhv iru hdfk surmhfw1 Iru



h{dpsoh/ rqh pd| kdyh d whdfklqj gluhfwru| zlwk vxe0gluhfwrulhv iru hdfk fodvv
wdxjkw dqg d uhvhdufk gluhfwru| zlwk vxe0gluhfwrulhv iru hdfk uhvhdufk surmhfw1
Wkhuh zloo wkhq xvxdoo| eh uhdvrq wr fuhdwh vhsdudwh vxe0vxe0gluhfwrulhv zlwklq
hdfk vxe0gluhfwru|1 Hyhq zlwk vxfk rujdql}dwlrq lw fdq eh gl!fxow wr orfdwh d �oh1

Wkh Zlqgrzv �oh pdqdjhu lv Zlqgrzv H{soruhu1 Ehwwhu �oh pdqdjhuv shuplw

� vlpxowdqhrxv glvsod| ri wzr gluhfwrulhv +wdujhw dqg vrxufh vlgh0e|0vlgh,
udwkhu wkdq mxvw rqh gluhfwru|>

� hdv| ylhzlqj ri wkh frqwhqw ri wkh �ohv +qrw mxvw hdv| h{hfxwlrq ri wkh �ohv,>

� hdv| vhdufkhv iru sduwlfxodu vwulqjv ri wh{w zlwklq �ohv/ gluhfwrulhv ru froohf0
wlrqv ri gluhfwrulhv +vr d �oh fdq eh rewdlqhg e| uhphpehulqj d uhdvrqdeo|
xqltxh wh{w vwulqj lq wkh �oh,>

� hdv| frpsuhvvlrq ri vhohfwhg froohfwlrqv ri �ohv ru gluhfwrulhv>

� fdofxodwlrq ri wkh vl}h ri vhohfwhg froohfwlrqv ri �ohv ru gluhfwrulhv>

� hdv| uh0rughulqj ri gluhfwrulhv e| �oh0qdph/ �oh0h{whqvlrq/ �oh0gdwh ru �oh
vl}h1

L xvh Zlqgrzv Frppdqghu1 Wklv lv vkduhzduh wkdw frvwv durxqg XV'63
dqg fdq eh rewdlqhg dw zzz1jklvohu1frp1

61 Wh{w Hglwru

Hfrqrphwulfldqv riwhq zulwh surjudpv/ ylhz surjudp rxwsxw dqg ylhz gdwd dv
sodlq wh{w1 Juhdw wlph vdylqjv duh srvvleoh li rqh xvhv d vshfldol}hg hglwru udwkhu
wkdq vlpsohu hglwruv vxfk dv Qrwhsdg1

^Vrph Edfnjurxqg= Doo �ohv duh xowlpdwho| d froohfwlrq ri }hurhv dqg rqhv1
Wh{w �ohv duh d vxevhw ri doo �ohv zkhuh wkh hqwulhv duh doo wh{w/ phdqlqj wkh 59
doskdehwlfdo ohwwhuv lq orzhu dqg xsshu fdvh/ wkh whq gljlwv dqg vwdqgdug sxqfwx0
dwlrq pdunv dqg vrph v|perov vxfk dv - dqg (1 Vshfldo nh|v vxfk dv I8 duh qrw
lqfoxghg1 Ehfdxvh d Plfurvriw Zrug grfxphqw lqfoxghv vshfldo nh|v lw lv qrw d
wh{w �oh dqg fdq rqo| eh uhdg xvlqj sursulhwdu| vriwzduh +PV Zrug, udwkhu wkdq
jhqhulf wh{w vriwzduh1 Wh{w lv xvxdoo| vwruhg xvlqj DVFLL frgh/ ru vrphwlphv
DQVLL/ zklfk lv d vshfldo frgh iru wudqvodwlqj fkdudfwhuv vxfk dv wkh ohwwhu �d�
lqwr d sduwlfxodu frpelqdwlrq ri ; }hurhv dqg rqhv/ ru d xqltxh e|wh zkhuh d e|wh
lv ; elwv1 D wh{w hglwru lv fdsdeoh ri zrunlqj zlwk vxfk wh{w1 Gdwd lv prvw riwhq
vwruhg dv wh{w gdwd/ wkh dgydqwdjh ehlqj wkdw wkhq lw fdq eh uhdg e| d zlgh ydulhw|
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ri surjudpv dqg sodwirupv1 E| frqwudvw dq H{fho zrunerrn vdyhg rq d Zlqwho
SF/ iru h{dpsoh/ fdqqrw eh lqwhusuhwhg e| doo vriwzduh rq doo sodwirupv1 Pdq|
surjudpv duh dovr zulwwhq dv wh{w1 Prvw vwdwlvwlfdo surjudpv wkdw dq hfrqrph0
wulfldq pljkw zulwh/ vxfk dv iru VDV/ Vwdwd dqg Jdxvv duh zulwwhq lq wh{w dqg
wkh qrq0judsklfdo rxwsxw lv lq wh{w1 Dqg zhe0sdjh frqvwuxfwlrq vriwzduh vxfk dv
KWPO lv zulwwhq lq wh{w1`

Wkh Zlqgrzv wh{w hglwru lv Qrwhsdg1 Wklv zloo rqo| uhdg lq vpdoo �ohv/ grhv
qrw jlyh olqh qxpehuv/ dqg fdq lq vrph fdvhv idlo wr uhfrjql}h �hqg0ri0olqh� pdun0
huv lq wh{w �ohv/ pdnlqj iru yhu| ohqjwk| olqhv wkdw duh gl!fxow wr uhdg1 D jrrg
wh{w hglwru=

� fdq kdqgoh yhu| odujh �ohv +dw ohdvw 43 phjde|whv,>

� jlyhv wkh fxuuhqw olqh dqg froxpq qxpehu +xvhixo iru ghexjjlqj surjudpv
wkdw jlyh huuru phvvdjhv vxfk dv �huuru dw olqh 84 froxpq 56�,>

� shuplwv sulqwlqj wzr sdjhv wr d sdjh +vdyhv sdshu dqg ihzhu sdjhv ri sdshu
pdnhv lw hdvlhu wr uhdg kdugfrs| yhuvlrq ri d surjudp,>

� shuplwv pxowlsoh zlqgrzv>

� shuplwv uhsodflqj wh{w lq vhyhudo �ohv vlpxowdqhrxvo|1

Wkhuh duh vhyhudo jrrg wh{w hglwruv rxw wkhuh1 Dq h{fhoohqw rqh lv XowudHglw
dydlodeoh iurp zzz1xowudhglw1frp1 L xvh Surjudpphu*v Iloh Hglwru +SIH,
zklfk lv qrw dv jrrg exw lv rqh wkdw L dp xvhg wr xvlqj1 Lw lv iuhhzduh dw
zzz1zlqvlwh1frp2lqir2sf2zlq<82plvf2sih434l1}ls2

71 Zrug Surfhvvru

Wkh prvw frpprqo|0xvhg zrug surfhvvru lv Plfurvriw +PV, Zrug1 Wklv grhv d
suhww| jrrg mre exw grhv qrw kdqgoh pdwkhpdwlfv zhoo1 ^Zrug grfxphqwv dovr
wdnh xs yhu| odujh �ohv/ zklfk lv ohvv ri d sureohp qrz xqohvv rqh zlvkhv wr
wudqvihu �ohv xvlqj 417 pe glvnv`1 L xvh PV Zrug iru fruuhvsrqghqfh dqg olwwoh
hovh1

Hfrqrphwulfldqv lqhylwdeo| xvh pdwkhpdwlfdo wh{w1 Wkh vwdqgdug surjudpv
iru pdwkhpdwlfdo wh{w duh WH[/ gxh wr Grqdog Nqxwk/ dqg lwv vxffhvvru ODWH[1
Wkhvh duh uhpdundeoh surjudpv1 Wkh| duh zulwwhq lq wh{w dqg rqh fdq fuhdwh
ODWH[ grfxphqwv vlpso| xvlqj d wh{w hglwru +vhh deryh,/ exw wklv uhtxluhv
uhphpehulqj d orw ri frppdqgv1 Iru h{dpsoh/ 'qTWU~ei�~{�b~l�a~qsulph
�qTWU~ei�~qehwd �' jlyhv erog0idfh { vxevfulsw l wudqvsrvh ehwd/ ru {�

�
�1
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D zlqgrzv lqwhuidfh wr ODWH[ fdq doorz wklv wr eh fuhdwhg lq d zd| pruh
vlplodu wr PV Zrug1 Iru h{dpsoh/ lq Vflhqwl�f Zrug wkh vhtxhqfh lv FWUO0
P/ I8/ {/ FWUObO/ l/ $/ I8/ JWUO0J/ e zkhuh FWUO0P lv iru pdwkhpdwlfdo
wh{w/ I8 lv erogidfh/ FWUO0O lv iru vxevfulsw dqg FWUO0J lv iru juhhn1 Dv dq
dowhuqdwlyh wr wkhvh ydulrxv vkruwfxw nh|v rqh fdq lqvwhdg folfn rq lfrqv1

Wkh ehvw zlqgrzv lqwhuidfh wr ODWH[ lv Vflhqwl�f Zrug/ dydlodeoh iurp
zzz1pdfnlfkdq1frp dw d sulfh ri '783 +dfdghplf, ru '493 +vwxghqw,1 Wkh vwxghqw
sulfh lv h{fhoohqw dqg zdv qrw lqlwldoo| dydlodeoh1 Dq hqkdqfhg yhuvlrq ri Vflhqwl�f
Zrug fdoohg Vflhqwl�f Zrunsodfh lqfoxghv Pdsoh dqg frvwv '983 ru '5631 D
uhvwulfwhg yhuvlrq ri Vflhqwl�f Zrug fdoohg Vflhqwl�f Qrwherrn lv dovr dydlodeoh
exw lv wrr uhvwulfwlyh iru judgxdwh dqg srvw0judgxdwh xvh1

D fkhdshu zlqgrzv lqwhuidfh/ zklfk lv qrw dv forvh wr Z\VLZ\J +zkdw |rx
vhh lv zkdw |rx jhw, lv ZlqHGW iurp zzz1zlqhgw1frp zklfk lv dydlodeoh iru
'73 +dfdghplf, ru '63 +vwxghqw,1 Wkh pdlq dwwudfwlrq ri wklv ryhu Vflhqwl�f Zrug
lv orzhu sulfh1

Zkloh wkh zlqgrzv idfh lv pxfk pruh frqyhqlhqw/ rqh pd| vwloo rffdvlrqdoo|
qhhg wr uhihu wr d ODWH[ pdqxdo1 L xvh Ohvolh Odpsruw +4<<7,/ ODWH[= D
Grfxphqw Suhsdudwlrq V|vwhp Xvhu*v Jxlgh dqg Uhihuhqfh Pdqxdo/ Dgglvrq0
Zhvoh|/ dqg Plfkho Jrrvvhqv/ Iudqn Plwwhoedfk dqg Doh{dqghu Vdpdulq +4<<7,/
Wkh ODWH[ Frpsdqlrq/ Dgglvrq0Zhvoh|1

81 Judsklfv Sdfndjh

Wkhuh duh wzr xvhv iru judsklfv1
Rqh xvh lv wr fuhdwh judskv iurp gdwd1 D vwduwlqj srlqw lv Plfurvriw H{0

fho1 Ehwwhu lv wkh judsklfv surylghg zlwklq d vwdwlvwlfdo sdfndjh1 Wkh sdfndjhv
ydu| lq whupv ri  h{lelolw| dqg hdvh ri xvh1 L xvh wkh judsklfv zlwklq Vwdwd
+zzz1vwdwd1frp, dqg �qg lw txlwh jrrg iru d vwdwlvwlfdo sdfndjh1 Wkh ehvw Zlq0
grzv lqwhuidfh vshfldol}hg judsklfv vriwzduh lv VljpdSorw zklfk fdq eh rewdlqhg
iru '7<< iurp zzz1vsvvvflhqfh1frp1

D vhfrqg xvh lv wr gudzv gldjudpv zlwk odehov iru whdfklqj sxusrvhv/ vxfk dv
vxsso| dqg ghpdqg fxuyhv dqg wkh w0glvwulexwlrq iru k|srwkhvlv whvwlqj1 Dw wklv
vwdjh L gr qrw kdyh dghtxdwh vriwzduh iru wklv1 L xvh PV Gudz zklfk lv surylghg
iuhh zlwklq PV Zrug1 L �qg lw yhu| vorz wr xvh dqg L dp qhhg ri vrphwklqj
ehwwhu1

Rqfh d judsklf lv fuhdwhg lq Zlqgrzv wkh hdvlhvw zd| lv wr folfn rq wkh judsklf
dqg frs| lw lqwr d zrug surfhvvru/ h1j1 Vflhqwl�f Zrug ru PV Zrug/ xvlqj Sdvwh
Vshfldo1 Wklv xvxdoo| vdyhv wkh slfwxuh dv d Zlqgrzv Phwd Iloh +1zpi, ri ElwPds
+1eps,1 Wkhvh �ohv fdq eh odujh/ hvshfldoo| eps �ohv1 Pruh vsdfh0h!flhqw lv wr
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vdyh wkh judsklf dv d 1jli �oh ru 1msj +ru 1mshj, �oh/ zklfk duh irupdwv uhfrjql}hg
dfurvv pdq| surjudpv/ dqg wr lpsruw dv d slfwxuh1

91 Lqwhuqhw Wrrov

Wkh suhvhqwdwlrq khuh lv yhu| eulhi1

9141 Zhe eurzvhu

Xvh Plfurvriw Lqwhuqhw H{soruhu ru Qhwvfdsh Frppxqlfdwru1

9151 Hpdlo

Xvh Plfurvriw Rxworrn ru vrph htxlydohqw vxfk dv Hxgrud1

9161 Zhe Vhdufk Hqjlqh

Wkhuh duh pdq| rxw wkhuh dqg wklv zloo fkdqjh yhu| udslgo|1 Wkh nh| lv dq hqjlqh
wkdw lv idvw dqg zklfk xvxdoo| �qgv zkdw |rx zdqw rq wkh �uvw ihz hqwulhv udwkhu
wkdq rq wkh vhfrqg dqg odwhu sdjhv1 Dw wkh prphqw Jrrjoh dw zzz1jrrjoh1frp
lv wkh ehvw1

9171 Zhe Sxeolvklqj

Vlpsoh zhe sdjhv duh zulwwhq lq d surjudp fdoohg KWPO1 Wkhvh fdq fuhdwhg xvlqj
zlqgrzv vriwzduh wkdw kdv dq lqwhuidfh vlplodu wr PV Zrug/ dqg lv dv hdv| wr xvh
dv PV Zrug1 Lq wkhru| rqh fdq vdyh PV Zrug grfxphqwv dv KWPO �ohv/ exw L
�qg lw pxfk ehwwhu wr xvhQhwvfdsh Frpsrvhu zlwklq Qhwvfdsh Frppxqlfdwru
zklfk lv iuhh1 Iru vrph prqh| rqh lqvwhdg xvh Plfurvriw IurqwSdjh zlwklq
PV R!fh1 Iru hyhq pruh prqh| rqh fdq e| surjudpv vshfldol}hg zhe ghvljq
surjudpv vxfk dv Guhdpzhdyhu dw zzz1pdfurphgld1frp1 Pruh frpsoh{ zhe
sdjhv xvh Mdyd exw L kdyh irxqg qr qhhg wr jhw lqwr wklv1

Wkh zd| wr fuhdwh dq lqlwldo zhe sdjh lv wr frs| vrphrqh hovh*v/ uhdg lw lqwr d
surjudp vxfk dv Qhwvfdsh Frpsrvhu ru PV IurqwSdjh/ dqg wkhq hglw xvlqj fxw
dqg sdvwh/ hwf1 D nh| glvwlqfwlrq lv pdgh ehwzhhq uhodwlyh uhihuhqfhv/ iru h{dpsoh/
krzwr1kwpo zklfk phdqv �oh krzwr1kwpo lq zkdwhyhu wkh fxuuhqw gluhfwru| lv/ dqg
devroxwh uhihuhqfhv/ iru h{dpsoh/ kwws=22zzz1hfrq1xfgdylv1hgx2idfxow|2fdphurq2krzwr1kwpo
zklfk phdqv �oh krzwr1kwpo lq gluhfwru| zzz1hfrq1xfgdylv1hgx2idfxow|2fdphurq
1 Dv pxfk dv srvvleoh dyrlg kdug uhihuhqfhv lq zhe0sdjh ghvljq1 Wkh hdvlhvw zd|
wr vwduw lv wr sxw doo |rxu zhe �ohv lqwr |rxu urrw zhe gluhfwru| dqg xvh uhodwlyh
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uhihuhqfhv1 D eulhi vxppdu| ri xvlqj Qhwvfdsh Frpsrvhu wr fuhdwh d krphsdjh lv
dw kwws=22zzz1hfrq1xfgdylv1hgx2judgxdwh2ndrux2krzwr2krzwrFrpsrvhu1kwpo

9181 Dgreh Dfuredw

KWPO lv jrrg iru edvlf wh{w dqg iru lqfrusrudwlqj slfwxuhv1 Iru h{dpsoh/ L zulwh
d fodvv v|oodexv gluhfwo| lq KWPO xvlqj Qhwvfdsh Frpsrvhu/ udwkhu wkdq xvlqj d
zrug surfhvvru dqg wkhq frqyhuwlqj d zrug surfhvvru grfxphqw wr KWPO1 Exw
KWPO lv d yhu| sulplwlyh odqjxdjh zklfk kdqgohv pdwkhpdwlfv yhu| srruo|1

Iru pdwkhpdwlfdo grfxphqwv wkh qrup lv wr vdyh wkh grfxphqw dv d sgi �oh
+sruwdeoh grfxphqw �oh,1 Wkhvh fdq eh uhdg e| yluwxdoo| dq|rqh qrzdgd|v/ xvlqj
Dgreh Uhdghu zklfk fdq eh grzqordghg iuhh iurp zzz1dgreh1frp1 Exw wr zulwh
d sgi �oh uhtxluhv sxufkdvh ri vriwzduh1 Wkh vriwzduh wr jhw lv Dgreh Dfuredw/
dydlodeoh iurp zzz1dgreh1frp dw d sulfh ri '75<1 Lw fdq eh sxufkdvhg pxfk pruh
fkhdso| dw dfdghplf lqvwlwxwlrqv1 Iru h{dpsoh dw wkh XFG Errnvwruh lw frvwv ohvv
wkdq '4331 Wkh vriwzduh lv yhu| hdv| wr xvh rqfh lqvwdoohg1 Lqvwhdg ri sulqwlqj wr
d ghvnwrs sulqwhu rqh lqvwhdg sulqwv wr d sulqwhu fdoohg Dfuredw SGI Zulwhu dqg
vdyhv dv d �oh zlwk h{whqvlrq 1sgi1

:1 Surjudpplqj Odqjxdjhv

Vwdwlvwlfdo sdfndjhv fdqqrw kdqgoh doo hvwlpdwlrq sureohpv/ vr rqh pd| qhhg wr
xvh ri d surjudpplqj odqjxdjh1 Wkh 4<93*v qrup zdv wkh surjudpplqj odqjxdjh
Iruwudq1 Ryhu wlph wklv kdv ehhq vxshufhghg e| F dqg lwv fxuuhqw vxffhvvru
F..1 Wkh frgh xqghuo|lqj prvw vwdwlvwlfdo sdfndjhv lv dfwxdoo| zulwwhq lq F..1

Iru hfrqrphwulfv wkh qrup lv wr lqvwhdg xvh d pdwul{ surjudpplqj odqjxdjh/
wkrxjk iru pdq| sureohpv frgh zulwwhq lq F.. pd| h{hfxwh idvwhu1

;1 Pdwul{ Surjudpplqj Odqjxdjhv

Hfrqrphwulfv pdnhv juhdw xvh ri yhfwruv dqg pdwulfhv1 Lw lv wkhuhiruh xvhixo wr
xvh surjudpv zkhuh yhfwruv/ udwkhu wkdq vfdoduv duh wkh sulplwlyh1 Rqh dgydqwdjh
lv hdvh ri uhdglqj wkh surjudp/ dv lw pruh forvho| iroorzv wkh pdwkhpdwlfv1 Iru
h{dpsoh li { lv d q� 4 yhfwru rqh fdq frpsxwh {�

{ xvlqj wkh frppdqg {*{1 E|
frqwudvw/ li wkh vfdodu lv d sulplwlyh wkhq xvlqj {�

{ @
S

?

�'�
{2
�
zh zrxog kdyh frgh

vxfk dv= {wudq{ @ 3> gr l @ 4 wr q> {w{ @ {w{ . {+l,-{+l,> hqg1 Hfrqrphwulfldqv
wkhuhiruh xvh pdwul{ surjudpplqj odqjxdjhv/ hyhq wkrxjk rwkhu surjudpplqj
odqjxdjhv pd| shuirup idvwhu gxh/ iru h{dpsoh/ wr idvwhu orrslqj1
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Wkh prvw frpprqo|0xvhg pdwul{ surjudpplqj odqjxdjhv duh=

Surjudp Sulfh Zhe Dgguhvv
Jdxvv ''' zzz1dswhfk1frp

Pdwode ''' zzz1pdwkzrunv1frp

VSoxv ''' zzz1vsoxv1pdwkvriw1frp

VDV2LPO ''' zzz1vdvfrp

JDXVV zdv zulwwhq iru hfrqrphwulfldqv dqg zdv wkh lqlwldo hqwudqw1 Pdwode lv
zulwwhq iru hqjlqhhuv dqg pdwkhpdwlfldqv dqg lv ehfrplqj lqfuhdvlqjo| srsxodu
lq hfrqrplfv1 VSoxv lv zulwwhq iru vwdwlvwlfldqv dqg lv wkh qrup iru MDVD duwlfohv/
iru h{dpsoh1 VDV2LPO lv d pdwul{ surjudpplqj dgg0rq iru VDV1

Wkhvh sdfndjhv duh h{shqvlyh 0 ri wkh rughu ri '833 zlwkrxw vlwh0olfhqvhv dqg
vlwh0olfhqvhv duh qrw dozd|v dydlodeoh1 Iru hfrqrphwulfv rqh xvxdoo| zdqwv wr
dgglwlrqdoo| e| dq rswlpl}dwlrq urxwlqh iru qrqolqhdu hvwlpdwlrq/ vxfk dv Pd{oln
lq JDXVV/ zklfk sxvkhv wkh frvw ri wkhvh surjudpv xs hyhq ixuwkhu1

Zklfk vkrxog rqh fkrrvhB JDXVV zdv wkh lqlwldo hqwudqw lq hfrqrphwulfv/
wkrxjk PDWODE lv pdnlqj lqurdgv1 D uhdvrqdeoh ghflvlrq uxoh lv wr xvh zkdw lv
prvw riwhq xvhg e| lpphgldwh froohdjxhv dv froohdjxhv fdq eh ri juhdw dvvlvwdqfh
lq surylglqj lqlwldo surjudpv dqg surjudpplqj wlsv1 Surjudpplqj lq JDXVV
ru PDWODE lv pxfk pruh gl!fxow wkdq dq| rwkhu dvshfw ri frpsxwhu xvh dq
hfrqrphwulfldq pd| hqfrxqwhu1

<1 Iloh Wudqvihu 2 Qhwzrunlqj

Lghdoo| doo vriwzduh dqg gdwd duh rq rqh*v rzq SF1 Lq sudfwlfh wkhuh fdq eh d qhhg
wr xvh dqrwkhu frpsxwhu/ gxh wr frqvlghudwlrqv vxfk dv h{shqvlyh vriwzduh rqo|
dydlodeoh rq wkh rwkhu frpsxwhu/ sureohp wr odujh iru d ghvnwrs SF/ ru ghvluh wr
iuhh xs rqh*v rzq frpsxwhu wr zrun rq rwkhu sureohpv1

<141 Iloh Wudqvihu

Wkh hdvlhvw zd| wr frppxqlfdwh ehwzhhq wzr frpsxwhuv lv wr eh gluhfwo| qhw0
zrunhg/ lq zklfk fdvh d gluhfwru| rq wkh uhprwh frpsxwh ehfrphv mxvw dqrwkhu
gulyh rq wkh SF/ vxfk dv gulyh K= dqg rqh fdq wudqvihu �ohv lq wkh vdph zd| wkdw
wkh| zrxog eh wudqvihuuhg wr d  rss| glvn1

Zlwkrxw d qhwzrun wkh zd| wr wudqvihu �ohv ehwzhhq frpsxwhuv lv yld iws +�oh
wudqvihu surwrfro,1 Wklv lv grqh xvlqj d zlqgrzv iws lqwhuidfh surjudp wkdw rq rqh
vlgh kdv wkh gluhfwru| rq wkh uhprwh frpsxwhu dqg rq wkh rwkhu vlgh wkh gluhfwru|
rq wkh orfdo frpsxwh1 Wr wudqvihu �ohv mxvw kljkoljkw wkh �ohv dqg klw wkh frs|

:



exwwrq1 Wkhuh duh pdq| jrrg surjudpv1 L xvhZV0IWS iurp zzz1lsvzlwfk1frp
zklfk frvwv durxqg '731 Wkh rqh wklqj wr eh dzduh ri lq vxfk �oh wudqvihu lv wkdw
wkhuh lv d glvwlqfwlrq ehwzhhq elqdu| �ohv dqg wh{w +ru dvfll, �ohv1 Elqdu| �ohv/
zklfk duh qrq0wh{w �ohv kdyh wr eh vhqw dv elqdu| �ohv1 Wh{w �ohv vkrxog eh vhqw
dv wh{w �ohv1 Wh{w �ohv fdq lqvwhdg eh vhqw dv elqdu| �ohv exw wklv zloo dgg d eodqn
olqh diwhu hyhu| olqh/ zklfk fdq fdxvh sureohpv li uhdg lq dv gdwd zkhuh wkh �uvw
olqh lv uhdo gdwd dqg wkh vhfrqg olqh lv plvwdnhqo| uhdg lq dv uhdo gdwd zlwk doo
yduldeohv wdnlqj wkh ydoxh }hur1

<151 Uxqqlqj Surjudpv rq d Uhprwh Frpsxwhu

Uxqqlqj surjudpv lqwhudfwlyho| rq d uhprwh frpsxwhu fdq eh gl!fxow xqohvv rqh
kdv wkh fruuhfw vriwzduh wr eh deoh wr surylgh wkh fruuhfw lqwhuidfh rq wkh orfdo
frpsxwhu/ hvshfldoo| li d judsklf xvhu lqwhuidfh lv xvhg1 Dqg uxqqlqj surjudpv
lqwhudfwlyho| kdv wkh jhqhudo gudzedfn ri ehlqj lqh!flhqw li lw grhv qrw vwruh wkh
frppdqgv lq d �oh iru ixwxuh uh0xvh li prgl�fdwlrqv duh wr eh grqh1

Jhqhudoo| L uxq surjudpv dv edwfk mrev +hyhq li rq p| rzq SF,1 Wkhuh lv wkhq
d f|foh ri

41 Hglw lqsxw �oh ri edwfk frppdqgv1

51 Uxq wkh surjudp ri edwfk frppdqgv zklfk surgxfhv dq rxwsxw �oh1

61 Hglw wkh rxwsxw �oh1

Khuh vwhs 5 lv qhfhvvdulo| grqh rq wkh uhprwh frpsxwhu1 Vwhsv 4 dqg 6 fdq
hlwkhu eh grqh rq wkh uhprwh frpsxwhu ru rq wkh orfdo SF1 Wkh| duh hdvlhu
grqh rq wkh orfdo SF/ exw wkhq rqh kdv wr wudqvihu �ohv edfn dqg iruwk zklfk lv
lqfrqyhqlhqw li wklv uhtxluhv xvh ri iws1 Wkh| fdq eh grqh rq wkh uhprwh frpsxwhu/
exw wklv uhtxluhv ohduqlqj krz wr xvh dq hglwru rq wkh uhprwh frpsxwhu soxv vrph
�oh pdqdjhphqw frppdqgv1 Rq Xql{ pdfklqhv/ iru h{dpsoh/ wkh edvlf hglwruv
duh lqfrqyhqlhqw wr xvh1 Wkh hglwru Slfr lv riwhq dydlodeoh dqg lv uhodwlyho| hdv|
wr xvh/ exw lw grhv qrw surylgh olqh qxpehuv1

;



431 Vwdwlvwlfdo Vriwzduh

Wkhuh lv d orw rxw wkhuh dqg lw lv jhqhudoo| qrw srvvleoh wr �qg wkdw rqh sdfndjh
wkdw zloo gr hyhu|wklqj1 Wkh pdmru surjudpv xvhg e| hfrqrphwulfldqv lqfoxgh

Surjudp Vshfldow| Sulfh Zhe Dgguhvv
VDV Jhqhudo Vwdwlvwlfv ''' zzz1vdv1frp

VSVV Jhqhudo Vwdwlvwlfv ''' zzz1vsvv1frp

Vwdwd Furvv0vhfwlrq hfrqrphwulfv/ elrvwdwlvwlfv ''' zzz1vwdwd1frp

Olpghs Furvv0vhfwlrq hfrqrphwulfv ''' zzz1olpghs1frp

Hylhzv Wlph vhulhv hfrqrphwulfv ''' zzz1hylhzv1frp

WVS Jhqhudo hfrqrphwulfv ''' zzz1wvslqwo1frp

VDV lv d xqlyhuvdo surjudp wkdw kdg �uvw0pryhu dgydqwdjh dqg wkh delolw|
ri kdqgolqj odujh gdwd vhwv dv lw pdnhv juhdwhu xvh ri zulwlqj wr dqg iurp �ohv
udwkhu wkdq sxwwlqj doo gdwd lqwr wkh phpru| dw rqfh1 Zlwk lqfuhdvhg phpru|
dydlodeoh wklv dgydqwdjh ri VDV lv ohvv lpsruwdqw1 VSVV lv dqrwkhu xqlyhuvdo
sdfndjh/ zlgho| xvhg lq vrfldo vflhqfhv exw ohvv xvhg lq hfrqrplfv wkdq VDV1

Zlwklq hfrqrphwulfv/ frpprqo|0xvhg sdfndjhv lqfoxgh VWDWD +dovr xvhg
lq elrvwdwlvwlfv, dqg OLPGHS iru furvv0vhfwlrq gdwd> HYLHZV iru wlph vhulhv
gdwd> dqg WVS iru erwk furvv0vhfwlrq dqg wlph vhulhv gdwd1

<


