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� D orrn dw wkh sklorvrsk| dqg pdwkhpdwlfv ehklqg hvwlpdwlrq1 Krz wr �w
wkh gdwd wr wkh uhodwlrqvkls ehwzhhq hgxfdwlrq dqg hduqlqjv1

� Qrwlfh wkdw lq wkh udz gdwd zh fdq rqo| ch|h0edoo* wkh gl�huhqfh> frqgl0
wlrqdo phdqv rqo| frqvlghu rqh |hdu djdlqvw dqrwkhu 0 wkhuh lv dovr wkh
sureohp ri frqglwlrqlqj rq rwkhu yduldeohv +vxfk dv djh,1

� Sulqw rxwv jlyhq lq O5b:<1orj dqg O5b<81orj1 Uhjuhvvlrq uhdg0rxw iru
wkh uhodwlrqvkls ehwzhhq hgxfdwlrq dqg hduqlqjv1 Wr qrwh= ghvfulswlyh
vwdwlvwlfv wr fkhfn wkdw zh duh xvlqj wkh fruuhfw gdwd> hvwlpdwh xvlqj wkh
cudz* �jxuhv> hvwlpdwh xvlqj d orj frqyhuvlrq ri wkh gdwd1 Uhodwlrqvkls lv
orj olqhdu wr dlg wkh olqhdul}dwlrq ri wkh prgho dqg wr jlyh d *uhdglqj* ri d
shufhqwdjh fkdqjh1

� Frqfhuqhg zlwk plqlpxp glvwdqfh phwkrgv ri hvwlpdwlrq 0 wklv fdvh lv
fdoohg Ruglqdu| Ohdvw Vtxduhv +ROV,/ ru cohdvw vtxduhv* iru vkruw1

� Hvwlpdwlrq ri d vwudljkw olqh= iru l @ 4===q lqglylgxdov lq wkh furvv0vhfwlrq
gdwd vhw

e\l @ d. e[l

� Orrn dw wkh gl�huhqfh ehwzhhq d vwudljkw olqh dqg wkh gdwd sorw1 Iru
hdfk dqg hyhu| srlqw zh vxssrvh wkdw wkhuh lv d ghyldwlrq ehwzhhq wkh
revhuydwlrq \ dqg wkh suhglfwhg ydoxh ri \ iurp wkh vwudljkw olqh e\ = Zh
fdq zulwh wkh ghyldwlrq ri \ iurp e\ dv=

hl @ \l � e\l
� Qrwh wkdw [ fdq ydu|/ wkhuh lv d fruuhvsrqglqj ydoxh ri \ / exw d ghwhu0
plqhg ydoxh e\ / jlyhq wkh ydoxh ri d dqg e1

� Orrn dw wkh h{dpsoh= O5bh{41orj> O5bh{41{ov1 Dowkrxjk rqo| 8 revhuyd0
wlrqv rq [ dqg \/ qrqhwkhohvv jlyhv doo |rx qhhg wr xqghuvwdqg xvlqj wkh
odujhu gdwd vhwv= O4b:<1{ov dqg O4b<81{ov1
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� Krz wr hvwlpdwh wkh sdudphwhuv ri wkh vwudljkw olqh iru wkh gdwd frqwdlqhg
lq O5bh{41{ov/ ru lq O4b:<1{ov dqg O4b<81{ov1

� Glylgh wkh sureohp lqwr 5 sduwv= frqvlghu wkh lqwhufhsw +d, wkhq wkh vorsh
sdudphwhu +e,1

� Lqwhufhsw +d,= gl�huhqwldwh ixqfwlrq +hl @ \l � d, zlwk uhvshfw wr d=
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� Qrwh vroxwlrq= dq lpsruwdqw surshuw| ri ROV hvwlpdwruv 0 rq dyhudjh/ wkh
vxp ri wkh huuru whupv lv }hur1 \rx kdyh dq xqeldvhg hvwlpdwh1
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� Zklfk jlyhv=
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� Lq wkh devhqfh ri d vorsh sdudphwhu/ wkh ehvw srlqw hvwlpdwru ri wkh gh0
shqghqw yduldeoh +\ , lv wkh xqfrqglwlrqdo vdpsoh phdq1\ 1

� Vorsh frh!flhqw +e,= gl�huhqwldwh ixqfwlrq +hl @ \l� e[l, zlwk uhvshfw wr
e=
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� Vroxwlrq vhw dw }hur jlyhv=
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� Lpsruwdqw surshuw| uhtxluhg iru ROV hvwlpdwlrq 0 fruuhodwlrq ri lqghshq0
ghqw vwrfkdvwlf yduldeoh +[, dqg wkh huuru whup +h, lv }hur rq dyhudjh1

� Vxevwlwxwh vroxwlrq lqwr ruljlqdo h{suhvvlrq +hl @ \l � e[l, wr jhw=
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� Jdwkhu wkh 5 frqglwlrqv wrjhwkhu dqg xvh wr vroyh hl @ \l � +d . e[l, lq
whupv ri [ dqg \ = Xvh wkh 5 vroxwlrqv iurp wkh gl�huhqwldwlrq1

� Iru d= xvh
S

q

l@4
hl @ 3 wr jlyh=

[
l

\l @ qd.
[
l

e[l

� Vroylqj jlyhv d dv=
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� Iru e= xvh
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� Xvh wkh vroxwlrq wr d wr vroyh iru e=
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� Xvh wr fkhfn uhvxowv rq O5bh{41{ov1

� Wrgd|v ohfwxuh kdv ehhq frqfhuqhg zlwk=

41 Xqghuvwdqglqj zk| cplqlpxp glvwdqfh* hvwlpdwlrq jlyhv |rx dq xq0
eldvhg hvwlpdwh ri wkh uhodwlrqvkls ehwzhhq 5 yduldeohv1

51 Wkh lpsruwdqw uhvxowv iurp wkh rswlpl}dwlrq duh=
S
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[lhl @ 3 wr surgxfh wkh irupxodv iru wkh ROV hvwlpdwhv ri

sdudphwhuv d dqg e1

61 Frpplw wr phpru| wkh irupxodv iru d dqg e dqg wkh phdqv e| zklfk
wkh| duh ghulyhg1
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