
Devwudfw ri wkh uhvhdufk rq SUDPdqg wkh glvforvxuh
surwhfwlrq ri plfurgdwd lq wkh hpsor|hh uhjlvwudwlrqv

D qhz phdvxuh ri vdihw| 0 P1K1Ulhqvwud

Lq wklv uhsruw SUDP zdv glvfxvvhg1 Wkh S+rvw, UD+qgrpl}dwlrq, P+hwkrg,

lv d qhz phwkrg lq rughu wr surwhfw plfurgdwd1 Zkhq dsso|lqj SUDP/ hyhu|

ydoxh ri d yduldeoh kdv d fhuwdlq suredelolw| wr fkdqjh lq dqrwkhu ydoxh dffruglqj

wr d suhvfulehg suredelolw| phfkdqlvp1 Ehfdxvh ri wklv suredelolw| phfkdqlvp

wkh wudglwlrqdo vdihw| uxohv fdqqrw eh xvhg1 Hvshfldoo| wkh udulw| uxoh surylghv

gl!fxowlhv1 Wklv uxoh suhvfulehv d plqlpdo iuhtxhqf| +d vr0fdoohg wkuhvkrog, ri

d frpelqdwlrq ri yduldeohv lq wkh vdih �oh/ wkxv diwhu dssolfdwlrq ri surwhfwlrq

phwkrgv1 Zkhq SUDP lv xvhg/ wkh iuhtxhqflhv ri frpelqdwlrqv duh vwrfkdvwlf1

Iru wklv uhdvrq d qhz phdvxuh zdv lqwurgxfhg1 Wklv qhz phdvxuh lv edvhg

rq wkh suredelolw| ri d frpelqdwlrq wr fkdqjh lq dqrwkhu/ frpelqhg zlwk wkh

iuhtxhqf| ri wkh frpelqdwlrq lq wkh ruljlqdo �oh1

Wklv qhz phdvxuh lv fdoohg cH{shfwdwlrq Vhfwlrq* +HV,1 Wkh HV uhvsuhvhqwv wkh

suredelolw| ri d fhuwdlq frpelqdwlrq lq wkh uhohdvhg �oh +diwhu dsso|lqj SUDP,

wr kdyh uhpdlqhg xqfkdqjhg frpsduhg wr wkh ruljlqdo �oh +ehiruh dsso|lqj

SUDP,1 Wkh HV kdv ehhq xvhg wr gh�qh qhz uxohv ri vdihw|1 Wzr uxohv duh

lqwurgxfhg1

Wkh �uvw vdihw| uxoh fruuhvsrqgv wr d wkuhvkrog ydoxh/ zklfk iru lqvwdqfh fdq

eh fkrvhq wr eh HV � 3=81 D wkuhvkrog ri 3=8 zloo lqwxlwlyho| surylgh d odujh

xqfhuwdlqw| ohyho/ zklfk uhgxfhv wkh fkdqfh ri wkh �oh ehlqj wuhdwhg dv wkh

ruljlqdo �oh1

Dqrwkhu vdihw| uxoh xvhv wkh uhodwlrq ehwzhhq wkh iuhtxhqf| ri d uduh frpelqd0

wlrq dqg wkh wkuhvkrog +wkh plqlpdo iuhtxhqf|,1 Frpelqhg zlwk wkh HV wklv

surylghv wkh vhfrqg vdihw| uxoh1 Wklv phdvxuh zloo eh looxvwudwhg zlwk dq h{dp0

soh1 Lq wklv h{dpsoh wkh wkuhvkrog zloo eh wdnhq wr eh htxdo wr 431 Wklv phdqv

wkdw d frpelqdwlrq zlwk d iuhtxhqf| htxdo wr 43 lq wkh ruljlqdo �oh lv vdih1 D

frpelqdwlrq zklfk iuhtxhqf| olhv ehorz wklv wkuhvkrog kdv wr eh surwhfwhg1 Zh

qrz fdq pdnh d gl�huhqfh ehwzhhq frpelqdwlrqv wkdw rffxu rqo| rqfh lq wkh

ruljlqdo �oh dqg frpelqdwlrqv zklfk iuhtxhqf| olhv mxvw ehorz wklv wkuhvkrog

+</ iru lqvwdqfh,1 Wkh odwwhu duh pruh vdih vlqfh wkh| fdq eh olqnhg ehwzhhq

wkhpvhoyhv1 Wkhuhiruh wkh iuhtxhqf| dqg wkh wkuhvkrog gr lq xhqfh wkh ohyho ri

vdihw|1 Ixuwkhupruh zh qhhg wkh HV wr surylgh lqirupdwlrq derxw suredelolwlhv

zkhq wklv phdvxuh lv xvhg rq gdwd surwhfwhg e| SUDP1

Lq wklv uhsruw zh uhfrpphqg wkh vhfrqg uxoh1 Wkh �uvw uxoh +HV � 3=8, lv xvhixo

dv zhoo/ wkrxjk/ ehfdxvh lw dovr jlyhv xv pxfk lqirupdwlrq derxw wkh gdwd1 Wkh

iroorzlqj wzr grfxphqwv xvh erwk uxohv1
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Wkh r�0gldjrqdo suredelolwlhv lq d SUDPpdwul{ 0 P1K1Ulhqvwud

Wklv uhsruw lqwurgxfhv d phdvxuh ri lqirupdwlrq orvv1 Zh xvh wkh 40glphqvlrqdo

yduldqfh +zklfk lv wkh yduldqfh shu yduldeoh,/ zlwk zklfk zh fdq frpsxwh wkh

vr0fdoohg yduldwlrq frh!flhqw1

Doo suredelolwlhv ri fkdqjh iurp rqh fdwhjru| lqwr dqrwkhu duh hohphqwv ri d

vr0fdoohg SUDPpdwul{1 Wklv pdwul{ frqvlvwv ri suredelolwlhv ri d fdwhjru| wr

uhpdlq xqfkdqjhg +ohdglqj gldjrqdo hohphqwv, dqg suredelolwlhv ri fkdqjh lqwr

dqrwkhu fdwhjru| +r�0gldjrqdo hohphqwv,1 SUDPpdwulfhv fdq eh frpelqhg lqwr

pdwulfhv zklfk surylgh suredelolwlhv ri frpelqdwlrqv ri fdwhjrulhv1

Wklv uhsruw glvfxvvhv vhyhudo phwkrgv wr duudqjh wkh r�0gldjrqdo suredelolwlhv

lq d SUDPpdwul{1 Wzr phwkrgv kdyh ehhq frpsduhg hpslulfdoo|/ xvlqj wkh

hpsor|hh uhjlvwudwlrqv *<;1 Wkh �uvw phwkrg dvvljqv htxdo suredelolwlhv wr hdfk

r�0gldjrqdo fdwhjru|1 Wkh vhfrqg phwkrg xvhv wkh iuhtxhqflhv ri wkh fdwhjrulhv

+qrw d frpelqdwlrq ri fdwhjrulhv, lq wkh ruljlqdo �oh1 Wklv phwkrg lv edvhg

rq wkh lghd wkdw fdwhjrulhv zlwk kljk iuhtxhqflhv lq wkh ruljlqdo �oh vkrxog eh

xvhg wr surylgh surwhfwlrq wr wkh fdwhjrulhv zlwk orz iuhtxhqflhv1 Wklv vhfrqg

phwkrg wxuqv rxw wr |lhog wkh ehvw uhvxowv1 Khqfh zh uhfrpphqg wkh xvh ri wklv

vhfrqg phwkrg zkhq surwhfwlqj wkh hpsor|hh uhjlvwudwlrqv1 Lq wkh qh{w uhsruw

wklv sudfwlfh zloo eh glvfxvvhg1

Surwhfwlrq ri wkh hpsor|hh uhjlvwudwlrqv e| SUDP 0P1K1Ulhqvwud

Wklv uhsruw ghvfulehv wkh xvh ri SUDP lq wkh surwhfwlrq ri wkh hpsor|hh uhjlv0

wudwlrqv ri 4<<;1 Wkh uhvxowv ri vhyhudo SUDPpdwulfhv kdyh ehhq whvwhg djdlqvw

wkh suhvfulehg phdvxuhv ri vdihw| dqg lqirupdwlrq orvv1 Wkh uhvhdufk kdv vkrzq

wkdw lq rughu wr vdwlvi| wkh uxohv/ SUDP kdv wr eh dssolhg rq doo yduldeohv1

Pruhryhu suredelolwlhv rq wkh ohdglqj gldjrqdo duh qhhghg wr eh lq rughu ri 3=:1

Qrw doo uduh frpelqdwlrqv fdq dfklhyh wkh HV wkuhvkrog ydoxh1 \hw wklv qxpehu

ri frpelqdwlrqv zlwk kljk HV ydoxh lv yhu| vpdoo1 Wklv vxjjhvwv d voljkwo| pruh

 h{leoh vdihw| uxoh/ iru lqvwdqfh wr doorz d vrphzkdw kljkhu HV dw d fhuwdlq

shufhqwdjh ri wkh frpelqdwlrqv1 Grlqj wklv/ rqh kdv wr wdnh lqwr dffrxqw wkh

w|sh ri wkhvh uduh frpelqdwlrqv1 Dq HV ri 3=< zloo vrphwlphv vdwlvi| wkh ruljlqdo

vdihw| uxoh zkhq rqh ri wkh yduldeohv vfruhv lv cxqnqrzq*1

Wkh phdvxuh ri lqirupdwlrq orvv lv qrw riwhq h{fhhghg1 \hw zkhq lw lv/ rqh frxog

iru lqvwdqfh jdwkhu fdwhjrulhv ri d yduldeoh1 Khuh/ wkh xvhuv zlvk kdv wr eh wdnhq

lqwr dffrxqw1

Iurp wklv uhvhdufk zh fdq frqfoxgh wkdw SUDP fdq eh xvhg lq surwhfwlrq ri
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plfurgdwd1 Krzhyhu wkh prgh ri dssolfdwlrq lv ghshqghqw rq wkh �oh1 Iru wklv

uhdvrq zh kdyh wr ghdo zlwk hdfk �oh vhshudwho|1

Ixuwkhu uhvhdufk txhvwlrqv duh wkh iroorzlqj1 Zkdw lq xhqfh grhv wkh dgds0

wlrq ri wkh gldjrqdo suredelolwlhv shu fdwhjru| kdyh rq wkh uhvxowv ri wkh HVB

Zkdw vkrxog eh wkh h{dfw zd| ri gholplwlqj wkh HVB Dqrwkhu lpsruwdqw lvvxh

lv SUDP iurp d xvhuv srlqw ri ylhz1 Lq fkdswhu cFrqfoxvlrqv dqg uhfrpphq0

gdwlrqv* vrph vxjjhvwlrqv iru wkh frqwlqxdwlrq ri wklv uhvhdufk kdyh ehhq pdgh1
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