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Wkh Suredelolw| wkdw d Vprnhu grhv qrw Sxufkdvh

Wredffr= D Qrwh

Gdqlho Plohv
�

Iheuxdu| 4;/ 4<<<

Devwudfw

Lq wklv qrwh zh duh frqfhuqhg zlwk wkh hvwlpdwlrq ri wkh suredelolw| wkdw d

vprnhu grhv qrw sxufkdvh wredffr gxulqj d vxuyh|1 Xvxdoo|/ wredffr ghpdqg

kdv ehhq hvwlpdwhg xvlqj olplwhg ghshqghqw yduldeoh prghov xqghu wkh dvvxps0

wlrq wkdw dq lpsruwdqw sursruwlrq ri vprnhuv ghfoduhg d }hur h{shqglwxuh lq

wredffr1 Krzhyhu/ li wkh suredelolw| ri qrq sxufkdvlqj e| d vprnhu lv qhj0

oljleoh/ }hurv frxog eh ljqruhg dqg wkh ghpdqg htxdwlrq frxog eh hvwlpdwhg

rq srvlwlyh h{shqglwxuh gdwd xvlqj wudglwlrqdo hvwlpdwlrq phwkrgv1 Khuh zh

hvwlpdwh wklv suredelolw| dqg �qg wkdw lw lv h{wuhpho| vpdoo1 D qryhow| ri wklv

zrun lv wkh xvh ri gdwd rq wkh txdqwlw| dqg iuhtxhqf| ri wredffr sxufkdvhv

gxulqj wkh zhhn ri wkh vxuyh|/ lqvwhdg ri wkh pruh frpprqo| xvhg h{shqglwxuh

gdwd1

�Uhvhdufk ixqghg e| Vsdqlvk Gluhfflöq Jhqhudo gh Hqvhôdq}d Vxshulru/ uhihuhqfld SE0<8035<51

Wklv uhvhdufk lv sduw ri wkh irxuwk fkdswhu ri p| grfwrudo glvvhuwdwlrq dw Xqlyhuvlgdg Fduorv LLL gh

Pdgulg1 L wkdqn wkh frpphqwv ri Pljxho D1 Ghojdgr1 Pdlo= gplohvCxyljr1hv
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41 LQWURGXFWLRQ

Wkh h{lvwhqfh ri dq lpsruwdqw sursruwlrq ri }hurv lq wkh wredffr h{shqglwxuh gdwd

lqwurgxfhv vrph gl!fxowlhv zkhq hvwlpdwlqj wredffr ghpdqg xvlqj krxvhkrog exgjhw

vxuyh|v1 Lq �uvw sodfh/ zlwk vxuyh| gdwd lw lv qrw srvvleoh wr lghqwli| zkhwkhu wkh

krxvhkrog zkr uhsruwhg d }hur h{shqglwxuh lq wredffr lv d qrqvprnhu ru d vprnhu zkr

glg qrw sxufkdvh1 Lq vhfrqg sodfh/ }hurv lqwurgxfh d fhqvrulqj sureohp lqydolgdwlqj

wudglwlrqdo hvwlpdwlrq phwkrgv1

Wr wdnh lqwr dffrxqw erwk idfwv phqwlrqhg deryh/ wredffr ghpdqg kdv ehhq frp0

prqo| hvwlpdwhg xvlqj olplwhg ghshqghqw yduldeoh prghov h1j1 Wrelw ru Grxeoh Kxu0

goh +vhh Fudjj/ 4<:4> Mrqhv/ 4<;<> Sxgqh|/ 4<;<> Jdufðd dqg Odehdjd/ 4<<9/ dprqj

rwkhuv,1 Iluvw/ wkhvh prghov dvvxph wkdw d uhodwlyho| lpsruwdqw qxpehu ri vprnhuv

uhsruwhg d }hur h{shqglwxuh lq wredffr gxulqj wkh vxuyh|/ dowkrxjk wkhvh prghov duh

qrw deoh wr yhuli| wklv dvvxpswlrq1 Vhfrqg/ wr lqwhusuhw wkh fhqvrulqj dw }hur/ olplwhg

ghshqghqw yduldeoh prghov dvvxph wkh vdph ghflvlrq surfhvv dw }hur iru qrqvprnhuv

dqg vprnhuv/ iru zkrp d }hur fdq rqo| fruuhvsrqg wr d fruqhu vroxwlrq +Sxgqh|/

4<;<> Eoxqghoo dqg Phjklu/ 4<;:/ dprqj rwkhuv,1

Qrwlfh wkdw li doo }hurv zhuh iurp qrqvprnhuv ru/ li wkh suredelolw| wkdw d vprnhu

grhv qrw sxufkdvh wredffr gxulqj wkh vxuyh| zhuh qhjoljleoh/ wkhq }hurv frxog eh

ljqruhg dqg wkh wredffr ghpdqg hvwlpdwlrq frxog eh ihdvleo| dfklhyhg e| wudglwlrqdo

phwkrgv1 Lq wklv qrwh zh hvwlpdwh wkh suredelolw| wkdw d vprnhu uhsruwv d }hur

h{shqglwxuh lq wredffr/ dq lvvxh wkdw kdv qrw |hw ehhq dgguhvvhg lq dssolhg olwhudwxuh/

�qglqj wkdw lw lv yhu| vpdoo1 Wklv idfw hpslulfdoo| frqwudglfwv wkh �uvw dvvxpswlrq

vxssruwlqj wkh xvh ri olplwhg ghshqghqw yduldeoh prghov wr hvwlpdwh wredffr ghpdqg

xvlqj exgjhw vxuyh| gdwd1

Dovr/ lw grhv qrw vhhp uhdvrqdeoh wr dvvxph wkdw d vprnhu zloo qrw sxufkdvh wredffr

ehfdxvh kh lv lq d fruqhu vroxwlrq1 Qrwlfh wkdw d fruqhu vroxwlrq lpsolhv wkdw wkh
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vprnhu lv frqiurqwhg wr d uhodwlyh sulfh0lqfrph vlwxdwlrq dw zklfk kh �qgv rswlpdo

qrw wr vprnh/ ghvslwh ri klv dgglfwlrq dqg kdelwv +Ehfnhu hw do1/ 4<<7,1 Lq uhfhqw

|hduv/ wkh }hur h{shqglwxuhv uhsruwhg rq frpprglwlhv zklfk krxvhkrogv duh dfwxdoo|

frqvxplqj kdyh ehhq lqwhusuhwhg dv dulvlqj iurp wkh lqiuhtxhqf| ri sxufkdvhv1 Lq

wklv qrwh zh dvvxph wkdw }hurv ri vprnhuv dulvh ehfdxvh ri wkh lqiuhtxhqf| ri wredffr

sxufkdvhv/ l1h1/ vrph vprnhuv glg qrw sxufkdvh gxulqj wkh vxuyh| ehfdxvh wkh| kdg

frqvxphg iurp wkhlu vwrfnv1 Khqfh/ zh glvfxvv wkh wredffr vwrfnslolqj ehkdylru lq

rughu wr hvwdeolvk wkh shufhqwdjh ri vprnhuv zkr kdg dffxpxodwhg wredffr wkh zhhnv

ehiruh wr wkh vxuyh|/ ehfdxvh wkhvh duh wkh srwhqwldo vprnhuv uhsruwlqj d }hur1

Dw odvw/ wredffr ghpdqg kdv ehhq xvxdoo| hvwlpdwhg xvlqj krxvhkrog wredffr h{0

shqglwxuh gdwd1 D qryhow| ri wklv sdshu lv wkh xvh ri gdwd rq wkh txdqwlw| ri fljduhwwhv

erxjkw dqg rq wkh iuhtxhqf| ri wredffr sxufkdvhv e| wkh krxvhkrog gxulqj wkh zhhn

ri wkh vxuyh|1 Wkhvh gdwd zhuh uhfryhuhg iurp wkh Vsdqlvk H{shqglwxuh Vxuyh| 4<<30

<4 +HSI> Fdughoýv hw do1 4<<8,1 Zh kdyh vhohfwhg d vxevdpsoh zlwk dq hpsor|hg

krxvhkrog ehwzhhq 48 dqg 98 |hduv dqg frqvlghuhg h{foxvlyho| fljduhwwh frqvxpswlrq/

ohdylqj d wrwdo ri 43133< revhuydwlrqv1

Wkh qrwh lv rujdql}hg lq wkuhh vhfwlrqv1 Iluvw/ zh glvfxvv zkhwkhu wkhuh lv dq

lpsruwdqw sursruwlrq ri vprnhuv zkr vwrfnslohg wredffr1 Vhfrqg/ xvlqj Urelq*v

+Urelq/ 4<<6, dssurdfk/ zh hvwlpdwh wkh suredelolw| wkdw d vprnhu glg qrw sxufkdvh

gxulqj wkh vxuyh|1 Zh �qg wkdw wklv suredelolw| lv h{wuhpho| vpdoo1 Vhfwlrq wkuhh

frqfoxghv1

51 VWRFNSLOLQJ EHKDYLRU

Wkhuh duh vprnhuv zkr ex| wredffr uhjxoduo| dqg/ wkhuhiruh/ zloo uhsruw d srvlwlyh

wredffr h{shqglwxuh zlwk suredelolw| rqh41 Exw dovr/ wkhuh duh vprnhuv zkr vwrfnsloh/

4Qrwlfh wkdw zh lghqwli| vprnhu zlwk d vprnhu krxvhkrog/ dv lv frpprq lq dssolhg hfrqrplf

olwhudwxuh1
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frqvxplqj gxulqj wkh vxuyh| iurp wkhlu vwrfnv1 Lq frqvhtxhqfh/ wkrvh vprnhuv zkr

vwrfnslohg wkh zhhn ehiruh wr wkh vxuyh| duh wkh srwhqwldo vprnhuv uhsruwlqj d }hur1

Li wkh fljduhwwh sxufkdvlqj surfhvv zdv vwdwlrqdu| dqg wkh vwrfnslolqj w|sh ri vprn0

huv zdv xqlirupo| glvwulexwhg dorqj wkh zhhnv ri wkh |hdu/ wkh shufhqwdjh ri vprnhuv

zkr vwrfnslohg gxulqj wkh zhhn ehiruh wr wkh vxuyh| +wkrvh zkr ghfoduhg d }hur, frxog

eh dssur{lpdwhg e| wkrvh zkr kdg vwrfnslohg gxulqj wkh vxuyh|1 Wkhuhiruh/ lq wklv

vhfwlrq/ wr dssur{lpdwh wkrvh vprnhuv zkr uhsruwhg d }hur zh zloo xvh wkh shufhqwdjh

ri vprnhuv zkr vwrfnslohg gxulqj wkh vxuyh|1

Iluvw/ lq wkh vxevdpsoh frqvlghuhg/ 65( ri wkh krxvhkrogv uhsruwhg d }hur h{shqgl0

wxuh lq fljduhwwhv1 Wkdw lv/ rqo| wkuhh ri whq krxvhkrogv ghfoduhg d }hur h{shqglwxuh

lq wredffr1 Iru wkrvh zkr ghfoduhg d srvlwlyh h{shqglwxuh/ lq wkh iroorzlqj wdeoh zh

suhvhqw wkh mrlqw iuhtxhqf| ri wkh txdqwlw| ri sdfnv ri fljduhwwhv erxjkw dqg qxpehu

ri sxufkdvhv1

Lqvhuw Wdeoh 4

Ohvv wkdq 6( ri wkh vprnhuv zlwk d srvlwlyh h{shqglwxuh zhqw rqo| rqfh wr wkh wredffr

vkrs ex|lqj ; ru pruh sdfnv ri fljduhwwhv1 Qrwlfh/ dovr/ wkdw pruh wkdq <3( ri wkh

vprnhuv erxjkw wredffr pruh wkdq rqfh1 Wkdw lv/ prvw vprnhuv zhqw uhjxoduo| wr

wkh wredffr vkrs1 Khqfh/ li wkh vwrfnslolqj ehkdylru lv fkdudfwhul}hg dv ex|lqj odujh

txdqwlwlhv ri wredffr lq ihz ylvlwv wr wkh vkrs/ qrw wrr pdq| vprnhuv kdg dffxpxodwhg

wredffr gxulqj wklv vxuyh|1

Lq Wdeoh 5 zh suhvhqw wkh qxpehuv ri sdfnv ri fljduhwwhv shu sxufkdvh1

Lqvhuw Wdeoh 5

Rqo| d vpdoo shufhqwdjh ri vprnhuv erxjkw d uhodwlyho| lpsruwdqw txdqwlw| ri fljd0

uhwwhv shu sxufkdvh/ l1h1/ 71:;( ri wkh vprnhuv erxjkw dq dyhudjh ri 8 ru pruh sdfnv

ri fljduhwwhv shu sxufkdvh1 Erwk wdeohv deryh vxjjhvw wkdw vprnhuv ylvlw wkh wredffr

vkrs uhjxoduo| dqg sxufkdvh vpdoo txdqwlwlhv ri wredffr shu sxufkdvh1 Wkdw lv/ rqo|
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d uhodwlyho| vpdoo shufhqwdjh ri vprnhuv dsshduv wr vwrfnsloh1

Qdwxudoo|/ vwrfnslolqj fljduhwwhv vkrxog eh gh�qhg lq whupv ri wkh ohyho ri frqvxps0

wlrq1 Ohw '� eh wkh wrwdo sdfnv erxjkw e| vprnhu � gxulqj wkh zhhn ri wkh vxuyh| dqg

�� wkh qxpehu ri wlphv kh zhqw wr wkh vkrs1 Wkhq/ E2f'�*��� lv wkh frqvxpswlrq

ri fljduhwwhv lq wkh lqwhusxufkdvh shulrg/ ehlqj 53 wkh qxpehu ri fljduhwwhv shu sdfn1

Li zh dvvxph wkdw sxufkdvhv duh htxdoo| vsdfhg ehwzhhq wkh gd|v ri wkh zhhn/ wkh

qxpehu ri sxufkdvhv shu gd| lv jlyhq e| E��*.� dqg wkh fljduhwwh frqvxpswlrq shu

gd| lv jlyhq e| E2f'�*��� E��*.� +vhh Nd|/ Nhhq dqg Pruulv/ 4<;7,� Lq Wdeoh 6 zh

suhvhqw wklv dssur{lpdwlrq iru wkrvh vprnhuv zlwk d srvlwlyh h{shqglwxuh dqg zlwk 5

wr : sxufkdvhv1

Lqvhuw Wdeoh 6

Revhuyh wkdw vprnhu krxvhkrogv frqvxph dq dyhudjh ri rqh sdfn shu gd| +53 fljd0

uhwwhv,/ zlwk d pd{lpxp ri dssur{lpdwho| 7 sdfnv dqg d plqlpxp ri vl{ fljduhwwhv d

gd|1 Wklv vxjjhvwv wkdw wkrvh zkr erxjkw fljduhwwhv pruh wkdq rqfh gxulqj wkh zhhn

ri vxuyh| kdg frqvxphg wkhp gxulqj wkdw zhhn/ qrw vwrfnslolqj wredffr1

Dovr/ iurp wkh Vsdqlvk Qdwlrqdo Khdowk Vxuyh| +4<<6,/ qrq kdelwxdo vprnhuv frq0

vxph dq dyhudjh ri 7 fljduhwwhv d gd|/ dqg frqvhtxhqwo| d sdfn ri fljduhwwh odvwv/ dw

prvw/ rqh zhhn1 Li lq Wdeoh 4 zh xvh wklv ohyho ri frqvxpswlrq iru wkrvh vprnhuv wkdw

rqo| erxjkw rqfh d zhhn zh �qg wkdw/ dw prvw/ d 7( ri wkh wrwdo vprnhuv ghfodulqj

d srvlwlyh h{shqglwxuh kdg vwrfnslohg wredffr gxulqj wkh zhhn ri wkh vxuyh|51

Wkh glvfxvvlrq deryh vxjjhvwv wkdw qrw pdq| vprnhuv kdg vwrfnslohg gxulqj wkh

zhhn ri wkh vxuyh|1 Wklv lpsolhv/ iroorzlqj wkh suhylrxv uhdvrqlqj/ wkdw qrw wrr pdq|

vprnhuv uhsruwhg d }hur h{shqglwxuh lq wredffr gxulqj wkh vxuyh|1

5Qrwh wkdw lq Wdeoh 4/ 7147( ri vprnhuv wkdw zhqw rqfh wr wkh wredffr vkrs erxjkw rqh sdfn1

Zlwk dq dyhudjh frqvxpswlrq ri 7 fljduhwwhv d gd|/ wklv rqh sdfn odvwv ohvv wkdq d zhhn1
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61 SUREDELOLW\ RI QRQ0SXUFKDVLQJ

Xvlqj Urelq*v uhvxowv/ lq wklv vhfwlrq zh hvwlpdwh wkh suredelolw| wkdw d vprnhu

ghfoduhv d }hur h{shqglwxuh lq wredffr1

Ohw �� eh wkh qxpehu ri sxufkdvhv shu zhhn e| krxvhkrog �c zkhuh �� : f

li wkh krxvhkrog erxjkw wredffr dqg �� ' f li lw glg qrw1 Iroorzlqj Urelq/ ohw

0� uhsuhvhqw xqrevhuydeoh fkdudfwhulvwlfv wkdw ghwhuplqh zkhwkhu krxvhkrog � lv d

vprnhu ru qrw1 Wkdw lv/ jlyhq d vhw ri revhuydeoh fkdudfwhulvwlfv/ 5�c ohw 7 eh

wkh vhw ri wkh xqrevhuydeoh fkdudfwhulvwlfv/ 0�c iru d vprnhu/ gh�qhg e| 7 E5�� '

i0 m . E�� m 5�c 0� ' 0� : fj �

Li d krxvhkrog ghfoduhv d srvlwlyh h{shqglwxuh lq wredffr/ wkhq lw lv d vprnhu zlwk

suredelolw| rqh/ vr �h E�� m 5�c 0� 5 7 E5�� c �� : f� ' �h E�� m 5�c�� : f� c lv lghqwl0

�deoh xvlqj wkh vhw ri srvlwlyh revhuydwlrqv ri ���

Qrz/ dvvxplqj d sdudphwulf glvwulexwlrq ixqfwlrq ri �� vxfk wkdw lwv frpsohwh

glvwulexwlrq lv uhfryhudeoh iurp lwv wuxqfdwhg rqh/ wkh suredelolw| ri qrw sxufkdv0

lqj ehlqj d vprnhu/ �h E�� ' f m 5�c 0� 5 7 E5��� c ehfrphv lghqwl�deoh +Urelq/ 4<<6>

Iolqq dqg Khfnpdq/ 4<;5,1 Dv �h E�� ' f m 5�� lv lghqwl�deoh iurp wkh sursruwlrq

ri }hur h{shqglwxuhv rq wrwdo revhuydwlrqv/ wkhq zh fdq lghqwli| wkh suredelolw| ri

vprnlqj

�h E0� 5 7 E5�� m 5�� '
�h E�� : f m 5��

�h E�� : f m 5�c 0� 5 7 E5���
� +4,

Jlyhq wkh lqirupdwlrq rq txdqwlw| ru iuhtxhqf| ri sxufkdvhv/ wr hvwlpdwh wkh sured0

elolwlhv deryh zh qhhg wr dvvxph d uhfryhudeoh sdudphwulf ghqvlw|1 Iroorzlqj Urelq

+4<<6,/ zh dvvxph wkdw wkh sxufkdvlqj surfhvv lv glvwulexwhg dv d Qhjdwlyh Elqrpldo

zkhuh lwv wuxqfdwhg ghqvlw| lv jlyhq e|

�h E�� ' ?� m 5�c �� : f� '
K E?� n B�

K E?� n ��K EB�
Eb�*B�

?� E� n b�*B�
3E?�nB�

�
�� E� n b�*B�

3B

�
3�

�

Qrwlfh wkdw wkh wuxqfdwhg ghqvlw| lqwurgxfhv wkh fruuhfwlrq �h E�� : f m 5�c 0� 5 7 E5��� '

� � E� n b�*B�
3B

c wkh suredelolw| wkdw d vprnhu sxufkdvhv wredffr +vhh/ Jurjhu dqg
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Fduvrq/ 4<<4> Fuhho dqg Orrplv 4<<3,1 Dv xvxdo/ b� ' i T E5�

�
q� c zkhuh q duh wkh

sdudphwhuv ri lqwhuhvw1 Wkh hvwlpdwlrq uhvxowv duh suhvhqwhg lq wkh dsshqgl{1

Wkhq/ wkh hvwlpdwh ri wkh suredelolw| wkdw d vprnhu krxvhkrog sxufkdvhv wredffr

lv jlyhq e|

e� E�� : f m 5�c 0� 5 7 E5��� ' ��
�

?

?[
�'�

�
� n eb�*eB

�
3

eB

+5,

zkhuh eb� dqg eB duh wkh hvwlpdwhg sdudphwhuv iurp wkh wuxqfdwhg elqrpldo ghqvlw|

ixqfwlrq +vhh Urelq/ 4<<6,1 Zlwk wklv hvwlpdwlrq dqg jlyhq wkdw � E�� : f m 5��

lv lghqwl�deoh iurp wkh sursruwlrq ri srvlwlyh wr wrwdo revhuydwlrqv/ lq Wdeoh 7 zh

hvwlpdwh wkh suredelolw| wkdw d vprnhu grhv qrw sxufkdvh xvlqj htxdwlrq E��1 Zh

kdyh dssolhg wklv odvw dssurdfk xvlqj erwk yduldeohv/ wkh qxpehu ri sxufkdvhv dqg

wkh txdqwlw| ri sdfnv erxjkw dv ghshqghqw1

Lqvhuw Wdeoh 7

Wkh �uvw froxpq lv wkh hvwlpdwh ri wkh suredelolw| wkdw d vprnhu ex|v wredffr gxulqj

wkh zhhn ri wkh vxuyh|1 Zkhq wkh qxpehu ri sxufkdvhv lv xvhg dv wkh ghshqghqw

yduldeoh lq Urelq*v dssurdfk/ <:1;( ri wkh vprnhuv zloo ex| gxulqj wkh zhhn ri wkh

vxuyh| ru <;1;( li zh xvh wkh qxpehu ri sdfnv erxjkw dv wkh ghshqghqw yduldeoh1

Wkhvh vxjjhvw wkdw sudfwlfdoo| doo wkh vprnhuv kdg sxufkdvhg gxulqj wkh vxuyh|1 Lq

wkh vhfrqg froxpq/ zh suhvhqw wkh sursruwlrq ri srvlwlyh revhuydwlrqv wr wrwdo revhu0

ydwlrqv lq wkh vdpsoh1 Wkh wklug froxpq lv wkh suredelolw| ri ehlqj d qrq0vprnhu/

rewdlqhg dv wkh frpsohphqw ri htxdwlrq +4,/ iurp zkhuh lw uhvxowv wkdw qhduo| rqh

wklug ri wkh vdpsoh lv qrq0vprnhu1 Wkh irxuwk froxpq vwdwhv wkh qxpehu ri }hurv lq

wkh vdpsoh1 Ilqdoo|/ wkh �iwk froxpq lv wkh gl�huhqfh ehwzhhq froxpqv irxu dqg wkuhh/

zklfk lv wkh sursruwlrq ri }hurv wkdw fruuhvsrqg wr vprnhuv1 Dv fdq eh vhhq/ lw lv yhu|

vpdoo/ l1h1/ ohvv wkdq 5( ri wkh }hurv fruuhvsrqg wr vprnhuv1 Wkdw lv/ wkhvh hvwlpdwlrqv

vxjjhvw wkdw wkh sursruwlrq ri vprnhu krxvhkrogv wkdw uhsruw d }hur h{shqglwxuhv lq

wredffr gxulqj wkh vxuyh| lv h{wuhpho| vpdoo1

:



FRQFOXGLQJ UHPDUNV

Lq wklv qrwh zh kdyh hvwlpdwhg ri wkh suredelolw| wkdw d krxvhkrog vprnhu grhv qrw

sxufkdvh wredffr gxulqj d vxuyh|/ �qglqj wkdw lw lv h{wuhpho| vpdoo1 Wklv vxjjhvwv

wkdw lw vhhpv ihdvleoh wr hvwlpdwh wkh krxvhkrog ghpdqg iru wredffr xvlqj rqo| srvl0

wlyh h{shqglwxuh revhuydwlrqv/ zklfk doorzv iru d gluhfw lqwhusuhwdwlrq ri wkh hvwlpdwhg

ghpdqg sdudphwhuv11

;
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Mrxuqdo ri Hfrqrphwulfv /67/ 4:<05331

^6` Fdughoýv/ P1/ Duìydor/ U1 dqg Uxl} Fdvwloor/ M1 +4<<8, �Od Hqfxhvwd gh Suhvxsxhvwrv

Idplolduhv gh 4<<30<4�/ Grfxphqwr gh Wudedmr <803:+38,/ Xqlyhuvlgdg Fduorv

LLL gh Pdgulg1

^7` Fudjj/ M1 E�b.�� �Vrph Vwdwlwlfdo Prghov iru Olplwhg Ghshqghqw Yduldeohv zlwk Ds0

solfdwlrq wr wkh Ghpdqg ri Gxudeoh Jrrgv�/ Hfrqrphwulfd/ 6</ ;5<0771

^8` Fuhho/ P1 dqg Orrplv/ M1 E�bbf� �Wkhruhwlfdo dqg Hpslulfdo Dgydqwdjhv ri Wuxqfdwhg

Frxqw Gdwd Hvwlpdwruv iru Dqdo|vlv ri Ghhu Kxqwlqj lq Fdoliruqld�/ Mrxuqdo ri

Djulfxowxudo Hfrqrplfv/ :5/ 7670741

^9` Jdufld/ M1 dqg Odehdjd/ M1 +4<<9, �Dowhuqdwlyh Dssurdfkhv wr Prghoolqj ]hur H{0

shqglwxuh= Dq Dssolfdwlrq wr Vsdqlvk Ghpdqg iru Wdedffr�/ R{irug Exoohwlq ri

Hfrqrplfv dqg Vwdwlvwlfv/ 8;E��/ 7;<083911

^:` Jurjjhu/ M1 | Fduvrq +4<<4, �Prghov iru Wuxqfdwhg Frxqwv�/ Mrxuqdo ri Dssolhg

Hfrqrphwulfv/9/ 55806;1

^;` Mrqhv/ D1 +4<;<, � D Qrwh rq Frpsxwdwlrq ri wkh Grxeoh0Kxugoh Prgho zlwk Gh0

shqghqfh zlwk dq Dssolfdwlrq wr Wredffr H{shqglwxuh�/ Exoohwlq ri Hfrqrplf

Uhvhdufk 77E�� c 9:0:71

^<` Nd|/ M1/ Nhhq/ P1 dqg Pruulv/ F E�bHe� �Hvwlpdwlrq Frqvxpswlrq iurp H{shqglwxuh

Gdwd�/ Mrxuqdo ri Sxeolf Hfrqrplfv/ 56/ 4940;41

<



^43` Odzohvv/ M1 E�bH.� �Qhjdwlyh Elqrpldo dqg Pl{hg SrlvvrqUhjuhvvlrq�/ Wkh Fdqdgldq

Mrxuqdo ri Vwdwlvwlfv/ 48E�� c 53<0581

^44` Plohv/ G1 +4<<;, �Hvshfl�fdflöq h Lqihuhqfld hq Prghorv Hfrqrpìwulfrv sdud Fxuydv

gh Hqjho� xqsxeolvkhg SkG glvvhuwdwlrq/ Xqlyhuvlgdg Fduorv LLL gh Pdgulg1

^45` Pxoodk|/ M1 +4<<:, �Lqvwuxphqwdo0Yduldeoh Hvwlpdwlrq ri Frxqw Gdwd Prghov= Ds0

solfdwlrqv wr Prghov ri Fljduhwwh Vprnlqj Ehkdylru�/ Wkh Uhylhz ri Hfrqrplfv

dqg Vwdwlvwlfv/ 8;90<61

^46` Sxgqh|/ V1 E�bHb� �Prghoolqj Lqglylgxdo Fkrlfh= wkh Hfrqrphwulfv ri Fruqhuv/ Nlqnv

dqg Krohv�/ R{irug= Edvlo Eodfnzhoo1

^47` Urelq/ MP1 E�bb�� �Hfrprphwulf Dqdo|vlv ri wkh Vkruw0uxq Ioxfwxdwlrqv ri Krxvh0

krog*v Sxufkdvhv�/ Uhylhz ri Hfrqrplf Vwxglhv/ 93/ <560671

^48` Zlqnhopdqq/ U1 E�bb.� Hfrqrphwulf Dqdo|vlv ri Frxqw Gdwd/ Vhfrqg Hglwlrq/

Vsulqjhu1
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WDEOH 4= Mrlqw Iuhtxhqf| ri Txdqwlw| dqg Qxpehu ri Sxufkdvhv iru Srvlwlyh
H{shqglwxuh 1

Qxpehu ri Qxpehu ri Sxufkdvhv shu Zhhn

Sdfnv shu

Zhhn
4 5 6 7 8 9 : A:

Wrwdo

Sdfnv

4 7147 7147

5 4136 81:8 91:;

6 314< 7169 7148 ;1:3

7 3145 51<< 4149 71:3 ;1<:

8 3139 4158 3195 4197 6147 91:4

9 3136 3174 3186 4164 31<7 7166 :188

: 3134 3143 3143 31;6 318: 4174 <198 4519:

;043 5165 313< 314< 31;7 31;: 5183 714: 916< 4:16:

44045 313< 31< 318: 313< 3153 31<7 413; 61<8 :1;6

46048 3133 3149 31:7 3187 3178 318< 618< 81;; 441<8

49053 3133 3155 313: 314< 314: 316: 3198 61;3 817:

A53 3133 3134 3136 3139 3134 3133 3134 41:7 41;9

Wrwdo

Sxufkdvhv
;13 4915 ;15 4315 917 4314 4<15 541:
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WDEOH5= Srvlwlyh H{shqglwxuh Vxevdpsoh= Glvwulexwlrq ri wkh udwlr ehwzhhq
txdqwlw| dqg qxpehu ri sxufkdvhv shu zhhn1

( Sdfnv2Sxufkdvhv

Q1 Sxufkdvhv Phdq T58 T83 T:8 Pä{1 405 607 �8

4 7133 4133 4133 4313 4513 9719 61< 6418

5 41<9 4133 4183 5133 4518 ;31: 4418 :1;

6 41;5 4133 4133 5133 ;133 :<15 4319 4315

7 4184 4133 4158 41:8 9158 ;;17 431; 31;

8 4176 4133 4153 4193 7193 ;917 4617 315

9 416; 4133 414: 4183 6166 <319 <173 3

: 4165 4133 4133 418: 6147 <815 71;3 3

;A 4158 4133 4145 416; 51;< <81< 7143 3

Wrwdo 419< 4133 414: 419: 4518 ;:19 :195 71:;

Qrwh= Wkh phdq txdqwlw| ri sdfnv shu sxufkdvh lv gh�qhg dv wkh udwlr ehwzhhq wkh wrwdo
txdqwlw| ri sdfnv erxjkw shu zhhn wr wkh wrwdo qxpehu ri sxufkdvhv1 T58/T83/T:8

uhsuhvhqw wkh �uvw/ vhfrqg dqg wklug txduwlo1

WDEOH 6= Frqvxpswlrq ri Fljduhwwhv shu gd|/ gh�qhg dv wkh udwlr ehwzhhq wkh
qxpehu ri sdfnv erxjkw dqg wkh qxpehu ri sxufkdvhv/ wlphv 53/ wkh qxpehu ri
fljduhwwhv shu sdfn1

Qxpehu

Sxufkdvhv
Phdq T58 T83 T:8 Plq Pd{

5 44 9 < 44 9 :4

6 49 < < 4: < 9;

7 4: 44 47 53 44 :4

8 53 47 4: 56 47 99

9 57 4: 53 59 4: 8:

: 59 53 53 64 53 96

Wrwdo 56 44 53 64 9 :4

Qrwh= Urxqg wr qhduhvw lqwhjhu1
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Wdeoh 7 Hvwlpdwlrq ri wkh Suredelolw| ri Qrq0sxufkdvlqj ri Vprnhuv 1

Ghs1 Yduldeoh
Suredelolw| ri Sxufkdvh

ri d Vprnhu�
Sxufkdvh

lq wkh Vdpsoh2
Suredelolw|

QrqVprnhu�
]hurv lq

wkh Vdpsohe
Suredelolw|

Vprnhuv ]hurD

Sxufkdvh <:1;3( 9:1;3( 6319:( 65153( 4186(

Txdqwlw| <;1:;( 9:1;3( 64169( 65153( 31;7(

Qrwh= Sxufkdvh ru Txdqwlw| uhihuv wr wkh ghshqghqw yduldeoh xvhg iru hvwlpdwlqj wkh qhjd0

wlyh elqrpldo iru wkh dssolfdwlrq ri Urelq
/
wv dssurdfk1 41
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Wdeoh D4 Qhjdwlyh Elqrp ldo

Qxpehu ri Sxufkdvhv Qxpehu ri Sdfnv

Wrwd o Vdpsoh Srvlwlyh Vdpsoh Wrwdo Vdpsoh Srvlwlyh Vdpsoh

Q hjdwlyh Elqrp ld o
Q hjd w ly h Wu xq f d w h g

E lq rp ld o
Qhjdwlyh E lqrp ldo

Q h jd w l y h Wux qf d w h g

E lq rp ld o

Ydulde oh Frhi1 VW Frhi1 VW Frhi1 VW Frhi1 VW Frhi1 VW Frhi1 VW

Frqvwdqw 1:<73 15738 41675 14995 415<3 14;36 4136< 15779 4196: 149<8 41939 14:9;

Vl}h Krxvhkrog 1535: 134:4 144:< 13456 1459: 13464 14:5; 134:5 13;;9 13456 13<54 1345:

F k lo g oh v v ;

\h d u v
01498: 13586 01434; 134;4 014437 134<8 014585 13587 0 13975 134;4 0 1399; 134;;

F k log ; 0 4:
\h d u v

014;<5 13535 014438 13478 044<4 13488 01484< 13536 0 13:93 13479 0 13:<3 13485

O d uj h u

58
13<69 134<5 138:8 13476 1393: 13484 138;8 134<4 1354< 13475 13558 1347:

Djh Sduwqhu 013463 13347 013388 13343 013393 13343 013456 13347 0 13379 13343 0 1337< 13343

Wrzq 13:33 13553 13947 1348: 1398< 134:3 13994 13557 13853 1348; 13874 13498

Pdgulg 13;4< 13837 1365; 1368< 1368< 136;9 14387 13846 1398: 1369< 139;3 136;5

Fdwdoxq|d 01537: 13768 013;47 13636 013;;7 13664 0147;5 13787 0 13589 13653 0 1359: 13667

Vrxwk 14864 135:8 13:36 134<: 13:8: 13545 14798 135:: 13978 134<: 1399< 13538

Qruwk 01393: 1363: 0136<4 1354< 013756 1356; 013<:< 13643 0 13:8; 13554 0 13:<4 13565

Hdvw 0136<< 13678 0135<7 13577 013649 13598 013456 13678 0 1337; 13574 0 1337< 13584

Vhuy lfh 15;87 13844 14653 13695 14779 136<: 154<5 13843 13985 13686 139;7 136:3

Lqgxvwu| 15473 1388: 13<:5 136<8 14397 13766 14<59 13893 13:4: 136;< 13:84 1373;

Frqvwuxfwlrq 1573< 138;; 1436< 1374: 14468 1378: 15459 138<3 13:86 13745 13:;: 13764

P dqxdo 015:85 1398< 014876 1378< 0149:4 137<; 015:3: 13997 0 14849 13797 0 148:9 137;6

Eoxh Froodu 16<4; 1393: 15477 13755 1564: 1378: 169:; 1393< 14;<9 13756 14<:3 13774

Vwxg| 149<3 13697 13<:3 1358< 14395 135;6 13<74 136:4 1356: 13597 1357; 135:9

Zrphq qrw Z 0138<6 1358: 0137;< 134;5 013866 134<: 0135<5 13593 0 13589 134;6 0 1359: 134<4

Dofrkro 1;H 037 14H 037 16H 037 14H 037 17H 037 14H037 14H036 14H037 18H037 14H037 18H037 14H037

Rxwvlgh Irrg 137;6 18H 035 1339< 13368 133:4 1336: 13844 13385 133:< 13368 133;4 13369

OrjLqfrph 013443 13563 013347 1348< 013354 134:5 13489 13568 13538 13496 13546 134:4

Doid 1;6<9 134<4 81:8: 14;9; 71774 149<6 1999< 13476 715;7 14354 61:;7 1438:

Qrwh= Vl}h Krxvhkrog= qxpehu ri phpehuv ri lq wkh krxvhkrog>Fklog ohvv ; |hduv= qxpehu
ri fkloguhq ohvv wkdq ;> Fkloguhq ;04: |hduv= qxpehu ri fkloguhq ehwzhhq < dqg 4: |hduv>
Odujhu wkdq 58= qxpehu ri fkloguhq odujhu wkdq 58> Djh Sduwqhu= djh ri wkh vhfrqg
phpehu ri wkh krxvhkrog> wrzq= 4 li wrzq lv odujhu wkdq 83333 kdev1/ 3 rwkhuzlvh>
Pdgulg/ Fdwdoxq|d/ Qruwk/ Hdvw/ wdnhv ydoxh 4 li krxvhkrog olyhv lq dq| ri wkhvh uhjlrqv>
Vhuylfh/ Lqgxvwu|/ Frqvwuxfwlrq/ Pdqxdo/ Eoxh Froodu wdnhv ydoxh 4 li wkh khdg ri wkh
krxvhkrog zrunv lq dq| ri wkhvh vhfwruv ru fdwkhjrulhv> vwxg|= li wkh khdg ri wkh
krxvhkrog kdv d plqlpxp hgxfdwlrq> Zrphq qrw Z= sduwqhu grhv qrw zrun> Dofrkro=
h{shqglwxuh lq dofrkro> rxwvlgh irrg= qxpehu ri wlphv wkh krxvhkrog hdw rxwvlgh wkh
krxvh gxulqj wkh vxuyh|> orjlqfrph= orj ri wrwdo prqhwdu| krxvhkrog lqfrph shu fdslwd
shu zhhn
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