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Lq 4<78/ diwhu wkh olehudwlrq ri Ehojlxp iurp Qd}l srzhu/ qxphurxv lqyhvwljd0
wlrqv zhuh frqgxfwhg wr wudfn grzq dqg lpsulvrq Qd}l frooderudwruv1 Rqh vxfk
frooderudwru zdv glvfryhuhg wkurxjk wkh uhfrugv d edqnhu kdg nhsw zkloh vhuylqj
dv dq lqwhuphgldu| lq d vdoh wr Jrhulqj ri wkh sdlqwlqj %Zrpdq Wdnhq lq Dgxo0
whu|% e| wkh 4:wk fhqwxu| gxwfk sdlqwhu Mdq Yhuphhu1 Xsrq frqiurqwdwlrq/ kh
frqihvvhg wkdw kh zdv dfwlqj rq ehkdoi ri d wklug udwh Gxwfk sdlqwhu K1D1 Ydq
Phhujhuhq1 Rq Pd| 5</ 4<78 Ydq Phhujhuhq zdv duuhvwhg rq wkh fkdujh ri
frooderudwlqj zlwk wkh hqhp|1 Ohvv wkdq wzr prqwkv odwhu/ rq Mxo| 45/ 4<78/
Ydq Phhujhuhq vkrfnhg doo wkrvh lqyroyhg e| vwdwlqj wkdw kh kdg qhyhu vrog
%Zrpdq Wdnhq lq Dgxowhu|%1 Kh zhqw rq wr whoo wkdw ñyh rwkhu suhvxphg Yhu0
phhuv dqg wzr gh Krxjkv +dqrwkhu 4:wk fhqwxu| gxwfk sdlqwhu, zhuh dfwxdoo| klv
rzq zrunv1 ehfdxvh wuhdvrq zdv sxqlvkdeoh e| olih lpsulvlrqphqw dqg irujhu|
zdv rqo| sxqlvkdeoh wr d pd{lpxp ri irxu |hduv/ pdq| shrsoh wkrxjkw kh zdv
phuho| o|lqj wr vdyh ehlqj fkdujhg zlwk wkh dfw ri wuhdvrq1 Wr suryh kh frxog
kdyh grqh wkhvh zrunv dqg wkhq wuhdwhg wkhp vr dv wr pdnh wkhp dsshdu 633
|hduv rog/ kh ehjdq sdlqwlqj wkh Yhuphhu %Mhvxv Dprqjvw wkh Grfwruv% iurp klv
sulvrq fhoo1 Wkh zrun zdv qhduo| frpsohwhg zkhq Ydq Phhujhuhq ohduqhg wkh
fkdujh ri wuhdvrq kdg ehhq uhsodfhg zlwk wkh fkdujh ri irujhu|1 Kh lpphgldwho|
vwrsshg sdlqwlj vr wkdw wkh vhfuhw wr djlqj wkh sdlqwlqjv zrxog qrw eh uhyhodhg1
Wr suryh wkdw wkh sdlqwlqjv zhuh dfwxdoo| irujhulhv/ d sdqho ri glvwlqjxlvkhg
fkhplvwv/ sk|vlflvwv/ dqg duw klvwruldqv ehjdq d wkrurxjk lqyhvwljdwlrq1

Yhuphhu kdg ehhq yhu| fduhixo zkhq pdnlqj wkhvh sdlqwlqjv dqg kdg dfwxdoo|
jrwwhq rog sdlqwlqjv wkdw zhuh qrw zruwk pxfk/ dqg vfudshg wkh sdlqw rò wr jhw
dxwkhqwlf fdqydvhv1 Kh wkhq surfhhghg wr rewdlq sljphqwv wkdw Yhuphhu zrxog
kdyh xvhg1 Ydq Phhujhuhq dovr nqhz wkdw djhg sdlqw juhz h{wuhpho| kdug
dqg zrxog qrw glvvroyh dv zrxog idluo| qhz sdlqwv1 Iru wklv uhdvrq/ kh fohyhuo|
pl{hg wkh fkhplfdo skhqrirupdoghk|gh lqwr wkh sdlqw1 Zkhq wkh ñqlvkhg
sdlqwlqj zdv khdwhg lq wkh ryhq/ wkh sdlqw ehfdph kdug dqg fudfnhg dv zrxog
dq dxwkhqwlf1 Krzhyhu/ Ydq Phhujhuhq kdg ehhq fduhohvv zlwk vhyhudo ri klv
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irujhulhv dqg kdg xvhg wkh prghuq sljphqw fredow eoxh1 Wklv/ dorqj zlwk wkh
wudfhv ri wkh skhqrirupdoghk|gh/ zklfk kdg qrw ehhq glvfryhuhg xqwlo wkh wxuq
ri wkh 4<wk fhqwxu|/ fhuwdlqo| suryhg wkdw wkh ruljlqv ri wkh sdlqwlqjv zhuh qrw
txlwh nrvkhu1 Ydq Phhujhuhq zdv frqylfwhg ri duw irujhu| dqg vhqwhqfhg wr rqh
|hdu lpsulvrqphqw rq Rfwrehu 45/ 4<7:1 Kh glhg ri d khduw dwwdfn rq Ghfhpehu
63/ 4<7:1

Hyhq diwhu doo wkh hylghqfh kdg ehhq jdwkhuhg/ pdq| shrsoh vwloo uhixvhg
wr eholhyh wkdw %Glvflsohv dw Hppdxv% zdv irujhg e| Ydq Phhujhuhq1 Idphg
duw fulwlf ri wkh wlph D1 Euhglxv sxeolfo| fhuwlñhg %Glvflsohv dw Hppdxv% dq
dxwkhqwlf dqg lw zdv vrrq diwhu vrog wr wkh Uhpeudqgw Vrflhw| iru '4:3/3331
Euhglxv* dujxphqw zdv wkdw Ydq Phhujhuhq frxog qrw kdyh surgxfhg vxfk d
zrun/ dv %Glvflsohv dw Hppdxv% zdv lq idu pruh ghwdlo dqg pxfk pruh whfkql0
fdoo| shuihfw wkdq dq| ri wkh rwkhu doohjhg irujhulhv1 Kh dqg wkh Uhpeudqgw
Vrflhw| ghpdqghg wkdw wkh sdlqwlqj eh wuhdwhg dv dq dxwkhqwlf xqohvv wkh vfl0
hqwlñf frppxqlw| frxog surgxfh frqfuhwh surri rwkhuzlvh1 Wklv zdv dwwhpswhg
lq 4<9: e| vflhqwlvwv dw Fduqhjlh Phoorq Xqlyhuvlw|/ dqg wkh iroorzlqj sdshu
ghvfulehv wkhlu zrun1

�ë� èhLM*i4 5|@|i4i?|

Surylgh vflhqwlñf surri wkdw wkh sdlqwlqj %Glvflsohv dw Hppdxv% lv hlwkhu dq
dxwkhqwlf sdlqwlqj iurp wkh 4:wk fhqwxu| ru d irujhu| frpsohwhg lq wkh hduo| wr
plg 53wk fhqwxu|1

�ë2 5L*ý|ðL?

Lw kdv ehhq vkrzq wkdw wkh udglr dfwlylw| ri d vxevwdqfh lv gluhfwo| sursruwlrqdo
wr wkh qxpehu ri dwrpv suhvhqw1 Li zh ohw Q+w, vwdqg iru wkh qxpehu ri dwrpv
suhvhqw dw wlph w/ wkhq gQ

gw / wkh udwh dw zklfk dwrpv glvlqwhjudwh shu xqlw wlph/
lv sursruwlrqdo wr Q 1 Ohwwlqj è vwdqg iru wkh srvlwlyh ghfd| frqvwdqw ri wkh
vxevwdqfh/ d vlpsoh prgho fdq eh frqvwuxfwhg1

gQ

gw
@ ýèQ +4,

Dqg/ vroylqj iru Q / d jhqhudo vroxwlrq fdq eh rewdlqhg1

gQ

Q
@ ýègw]

gQ

Q
@

]
ýègw

oqQ @ ýèw. n
hoqQ @ hýèw.n

Q @ hnhýèw

Q @ nhýèw +5,
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Dvvxplqj wkdw dw wlph w3/ Q+w3, @ Q3=

Q3 @ nhýèw3

n @ Q3h
èw3 +6,

Dqg vxevwlwxwlqj n edfn lqwr wkh htxdwlrq/ dqg vroylqj wkh LYS/ zh jhw=

Q @ Q3h
èw3hýèw

Q @ Q3
hýèw

hýèw3
Q @ Q3h

ýè+wýw3, +7,

Xvlqj htxdwlrq +7, dqg vrph dojheudlf pdqlsxodwlrq=

Q @ Q3h
ýè+wýw3,

Q

Q3
@ hýè+wýw3,

oq hýè+wýw3, @ oq
Q

Q3

ýè+wý w3, @ oq
Q

Q3

+wý w3, @
oq Q

Q3

ýè +8,

Wkh ghfd| frqvwdqw è fdq eh frpsxwhg lq prvw fdvhv1 Iru lqvwdqfh/ wkh kdoi0olih
ri ohdg0543 lv nqrzq wr eh 55 |hduv1 Li zh zhuh wr ohw 55 |hduv sdvv/ wkhq wkh
udwlr ri Q = Q3 @ 4 = 5/ dqg +w ý w3, @ 55 Pdnlqj dq dssursuldwh vxevwlwxwlrq
lqwr htxdwlrq +8,=

55 @
oq 45
ýè

55 @
oq 5ý4

ýè
55 @

oq 5

è

è @
oq 5

55
+9,

Vpdoo dprxqwv ri ohdg0543 dqg dq hyhq vpdoohu dprxqw ri udglxp0559 lv
irxqg lq doo sdlqwlqjv1 Vlqfh erwk hohphqwv duh irxqg lq ohdg r{lgh frpprqo|
nqrzq dv zklwh ohdg/ zklfk lv d sljphqw duwlvwv kdyh xvhg iru pruh wkdw 5333
|hduv1 Doo urfnv duh nqrzq wr kdyh d vpdoo dprxqw ri xudqlxp1 Wkh xud0
qlxp ghfd|v wr rqh hohphqw zklfk lq wxuq ghfd|v wr dqrwkhu dqg vr iruwk dqg
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vr rq1 Wkh f|foh hyhqwxdoo| uhvxowv lq surgxflqj ohdg/ d vxevwdqfh zklfk lv
qrw udglrdfwlyh1 Xudqlxp/ zkrvh kdoi0olih lv ryhu irxu eloolrq |hduv/ frqvwdqwo|
ihhgv wkh hohphqwv vr wkdw dv rqh hohphqw ghfd|v/ wkh suhghfhvvru ghfd|v dqg
lpphgldwho| uhsodfhv lw1 Wkxv nhhslqj hyhu|wklqj lq dq htxloleulxp1 Zklwh
ohdg lv pdgh iurp ohdg phwdo zklfk lq wxuq zdv h{wudfwhg iurp ohdg ruh lq d
surfhvv fdoohg vphowlqj1 Lq wklv surfhvv/ wkh ohdg0543 jrhv dorqj zlwk wkh phwdo
exw <30<8( ri wkh udglxp0559 dqg lwv ghvfhqgdqwv duh uhpryhg zlwk rwkhu zdvwh
surgxfwv1 Wkxv/ prvw ri wkh ohdg0543 lv fxw rò dqg ehjlqv wr ghfd| zlwk lwv
kdoi0olih ri 55 |hduv1

Ohw |+w, eh wkh dprxqw ri ohdg0543 shu judp ri zklwh ohdg dw wlph w dqg ohw
|3 vwdqg iru wkh dprxqw ri ohdg shu judp suhvhqw dw wkh wlph ri pdqxidfwxuh/
w31 Wkhq ohw u+w, vwdqg iru wkh qxpehu ri glvlqwhjudwlrqv shu plqxwh shu judp
ri zklwh ohdg/ dw wlph w1 Xvlqj è dv wkh ghfd| frqvwdqw iru ohdg0543/ wkhq

g|

gw
@ ýè| . u+w,> |+w3, @ |3 +9,

Vlqfh wkhuh lv rqo| d shulrg ri wkuhh kxqguhg |hduv ehlqj h{dplqhg/ dqg wkh
kdoi0olih ri udglxp0559 lv 4933 |hduv/ u+w, fdq eh frqvlghuhg d frqvwdqw u1 Qh{w/
pxowlso|lqj erwk vlghv ri wkh htxdwlrq e| wkh lqwhjudwlqj idfwru ç+w, +vwloo |hw
wr eh irxqg,/ zh jhw=

g|

gw
@ ýè| . u

ç+w,
g|

gw
@ ç+w,+ýè| . u,

ç+w,
g|

gw
@ ýè|ç+w, . uç+w,

ç+w,
g|

gw
. è|ç+w, @ uç+w,

g

gw
+|ç+w,, @ uç+w,]

g

gw
+|ç+w,, @

]
uç+w, +;,

Dqg qrz ñqglqj wkh lqwhjudwlqj idfwru ç+w, @ hý+ýè,
U
gw @ hèw dqg vxevwlwxwlqj

iru ç+w, lq htxdwlrq +;,=

|hèw @
u

è
hèw . n +<,

H{dplqlqj wklv dw |+w3, @ |3=

|3h
èw3 @

u

è
hèw3 . n

n @ +|3 ý u

è
,hèw3 +43,

Dqg vxevwlwxwlqj n edfn lqwr htxdwlrq +<,=
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|hèw @
u

è
hèw . +|3 ý u

è
,hèw3

|hèw @ |3h
èw3 .

u

è
+hèw ý hèw3,

| @ |3
hèw3

hèw
.
u

è

+hèw ý hèw3,
hèw

| @ |3h
è+w3ýw, .

u

è
+4ý hè+w3ýw,,

| @
u

è
+4ý hýè+wýw3,, . |3hýè+wýw3, +44,

Wkh txdqwlwlhv | dqg u duh ydoxhv wkdw fdq eh phdvxuhg dqg vxevwlwxwhg edfn
lqwr wkh htxdwlrq1 Wkhuhiruh/ li |3> wkh dprxqw ri ohdg0543 suhvhqw dw wkh wlph
ri pdqxidfwxuh/ zhuh nqrzq/ +wý w3, frxog eh frpsxwhg wkxv jlylqj wkh djh ri
wkh sdlqwlqj1 \hw/ |3 fdqqrw eh phdvxuhg gluhfwo|1 Lw lv qhfhvvdu| qrz wr pdnh
wkh dvvxpswlrq wkdw wkh dprxqw ri ohdg0543 zdv lq udglrdfwlyh htxloleulxp zlwk
wkh odujhu dprxqw ri udglxp05591 Wklv dorqh lv hqrxjk wr glvwlqjxlvk ehwzhhq
d sdlqwlqj gdwlqj edfn 633 |hduv dqg rqh sdlqwhg rqo| wzhqw| |hduv djr1

Sursrvlwlrq 4 Ohw xv dvvxph wkdw wkh sdlqwlqj lv hlwkhu d prghuq irujhu| ru
d 633 |hdu rog dxwkhqwlf1 Wkhq zh pxvw vhw +w ý w3, @ 633 |hduv lq htxdwlrq
+44,1 Li wkh sdlqwlqj lv d irujhu|/ wkhq wkh whup è|3 zloo eh devxugo| odujh1

Diwhu vrph vlpsoh dojheud zh vhh wkdw=

| @
u

è
+4ý hý633è, . |3hý633è

è|3h
ý633è @ è| ý u+4ý hý633è,
è|3 @ è|h633è ý u+h633è ý 4, +45,

Qrz/ zh pxvw ghwhuplqh zkdw h{dfwo| lv dq devxugo| odujh ydoxh iru è|31

H{huflvh 414 Wkh kdoi0olih ri xudqlxp056; lv 7=84 û 43< |hduv1 Ohw Q+w,
ghqrwh wkh qxpehu ri xudqlxp056; dwrpv shu judp ri zklwh ohdg dw wlph w1
Vlqfh wkh xudqlxp056; lv lq udglr0dfwlyh htxloleulxp zlwk wkh ohdg0543/ zh nqrz
iurp htxdwlrq +4, wkdw gQX

gw @ ýèQx1 Xvh wkh duelwudu| dssur{lpdwlrqgQx

gw @

ý433_ðtti?|i}h@|ðL?t Tih 4ð?ý|i}h@4t Lu êüð|i *i@_ 1 Frpsxwh wkh qxpehu ri xudqlxp056; dwrpv shu
judp ri ruglqdu| ohdg dw wlph w31

Vroxwlrq Wkh kdoi olih ri xudqlxp056; lv dq h{wuhpho| odujh ydoxh1 Ryhu
wkh h{dplqhg shulrg ri wlph/ wkh ghfd| zrxog eh vr voljkw wkdw wkh dprxqw
ri xudqlxp056; fdq eh frqvlghuhg d frqvwdqw xqghu wkhvh flufxpvwdqfhv1 Wkh
ydoxh ri Q fdq eh wkhq h{dplqhg xvlqj vlpsoh pdwkhpdwlfv1

gQX
gw

@ ýèQX
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gQX
gw

@ ý433
ýèQX @ ý433
QX @

433

è
+46,

Dqg qrz/ zh fdq xvh dq dujxphqw lghqwlfdo wr wkdw xvhg iru htxdwlrq +9, wr ñqg
wkh srvlwlyh ghfd| frqvwdqw iru xudqlxp056;1 Krzhyhu/ zh pxvw uhphpehu wkdw
zh duh wu|lqj wr ñqg wkh glvlqwhjudwlrqv shu plqxwh/ zkhuhdv wkh kdoi0olih lv lq
|hduv1 Wkhuhiruh/ D frqyhuvlrq iurp |hduv wr plqxwhv pxvw ñuvw eh suhiruphg
ehiruh zh frqwlqxh1

7=84û 43< |hduv
4 kdoi0olih

ú 698 gd|v
4 |hdu

ú 57 krxuv
4 gd|

ú 93 plqxwhv
4 krxu

@ 5= 6:3 8û 4348plqxwhv
kdoi0olih

Qrz lw lv srvvleoh wr xvh d vlplodu dujxphqw wr wkdw xvhg lq rewdlqlqj htxdwlrq
+9, wr vroyh iru è1

è @
oq 5

+wý w3,
è @

oq 5

5= 6:3 8û 4348
è @ 5= <57 4û 43ý49

Qrz/ lw lv srvvleoh wr soxj wklv lq iru è lq htxdwlrq +46, wr ñqg wkh qxpehu ri
xudqlxp056; dwrpv1

QX @
433

è

QX @
433

5= <57 4û 43ý49
QX @ 6= 74< <û 434: +47,

H{huflvh 415 Xvlqj wkh qxpehu ri dwrpv ri xudqlxp056; shu judp ri zklwh ohdg
mxvw rewdlqhg lq wkh suhylrxv h{huflvh/ dqg wkh idfwv wkdw d proh ri xudqlxp056;
zhljkv 56; judpv dqg d proh frqwdlqv 9=35 û 4356dwrpv/ frpsxwh wkh frqfhq0
wudwlrq ri xudqlxp lq wkh ruh1

Vroxwlrq Wklv fdq dovr eh grqh xvlqj hohphqwdu| pdwkhpdwlfv1 Vlqfh zh
qrz nqrz wkdw wkh qxpehu ri xudqlxp056; dwrpv shu judp ri zklwh ohdg lv
QX @ 6= 74< <û 434:/ wkhq d frqyhuvlrq fdq eh pdgh1

6= 74< <û 434: dwrpv
judp ri zklwh ohdg

ú 4 proh

9=35û 4356 dwrpv ú
56; judpv ri xudqlxp

4 proh

@ 56; ú 6= 74< <û 43
4:

9=35û 4356
judpv ri xudqlxp

judp ri zklwh ohdg
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Wklv vlpsolñhv wr

judpv ri xudqlxp
judp ri zklwh ohdg @ 56; ú 6= 74< <û 43

4:

9=35û 4356
@ 4= 685 4û 43ý7
@ 3=33346854

@ 3=346854(

r 3=347(

Wklv lv d idluo| kljk frqfhqwudwlrq ri xudqlxp vlqfh wkh dyhudjh dprxqw ri
xudqlxp lq urfnv rq wkh hduwk*v fuxvw lv derxw 51: sduwv shu ploolrq1 Rq
wkh rwkhu kdqg/ wkhuh duh vrph yhu| uduh ruhv lq Zhvwhuq Kdpsvkluh zkrvh
xudqlxp frqwhqw lv 506 shufhqw1 Wkhuhiruh/ lw lv ghhphg wr eh vdih wr vd| wkdw li
wkh glvlqwhjudwlrq ri ohdg0543 h{fhhgv 63/333 gsp2+j ri zklwh ohdg,/ wklv zrxog

eh dq devxug dprxqw1

Qh{w lw lv qhfhvvdu| wr hydoxdwh

î wkh suhvhqw glvlqwhjudwlrq udwh/ è|/ ri wkh ohdg0543/
î wkh glvlqwhjudwlrq udwh/ u/ ri wkh udglxp0559/ dqg
î h633è

H{huflvh 416 Ohdg0543 lv d glïfxow hohphqw wr phdvxuh1 Diwhu wkh shulrg ri
vhyhudo |hduv/ vkrz wkdw srorqlxp0543/ d pxfk hdvlhu hohphqw wr phdvxuh/ kdv
wkh vdph kdoi olih dv ohdg05431

Vroxwlrq Xvlqj htxdwlrq +44, zh nqrz wkdw li |+w, lv wkh dprxqw ri ohdg0

543 dw wlph w/ wkhq wkh iroorzlqj htxdwlrq dssolhv1

| @
u

è
+4ý hýè+wýw3,, . |3hýè+wýw3,

Lw lv dovr nqrzq iurp htxdwlrq +7, wkdw li Q+w, lv wkh dprxqw ri dq| vxevwdqfh
dw wlph +w,/ wkhq wkh qh{w htxdwlrq dssolhv1

Q @ Q3h
ýè+wýw3,

Vr/ lq wklv fdvh/ zh ohw Q vwdqg iru wkh dprxqw ri srorqlxp05431 Qrz/ e|
lqvshfwlrq/ zh fdq vhh wkdw wkh whup hýè+wýw3, whqgv wr rqh dv zh ohw w $ 41
Wkhuhiruh/ wkh whup 4ý hýè+wýw3, whqgv wr }hur dv w$41 Wklv ohdyhv xv zlwk
htxdwlrq +48,1

| @ |3h
ýè+wýw3, +48,

Djdlq/ e| lqvshfwlrq/ rqh fdq qrz vhh wkdw htxdwlrq +44, lv wkh vdph dv htxd0
wlrq +7, dv wlph lqfuhdvhv1 Wkhuhiruh/ srorqlxp0543 kdv wkh vdph kdoi0olih ri
ohdg0543 diwhu vhyhudo |hduv/ dqg/ vlqfh zh duh lqwhuhvwhg lq d wlph shulrg ri
ehwzhhq 55 dqg 633 |hduv/ d vxevwlwxwlrq ri wkh wzr fdq eh pdgh1 Wkh udglxp0
559 dqg srorqlxp0543 zhuh phdvxuhg lq wkh sdlqwlqjv dqg wdeoh +4, ehorz zdv
frqvwuxfwhg1

:



Ghvfulswlrq 543Sr Glvlqwhjudwlrq +è|, 559Ud Glvlqwhjudwlrq +u,
_Glvflsohv dw Hppdxv% ;=8 3=;
_Zdvklqj ri Ihhw% 45=9 3=59

_Zrpdq Uhdglqj Pxvlf% 43=6 3=6
_Zrpdq Sod|lqj Pdqgrolq% ;=5 3=4:

_Odfh Pdnh% 4=8 4=7
_Odxjklqj Jluo% 8=5 9=3

h633è fdq eh irxqg hdvlo| e| vxevwlwxwlqj htxdwlrq +9, iru è dqg vlpsoli|lqj1

h633è @ h
633
55 oq 5

@ hoq 5
483
55

@ 5
483
44

Zlwk doo wkhvh fdofxodwlrqv shuiruphg/ lw lv qrz srvvleoh wr ghwhuplqh wkh dx0
wkhqwlflw| ri wkh sdlqwlqjv lq txhvwlrq1 Xvlqj htxdwlrq +45,/ zh rewdlq=

%Glvflsohv dw Hppdxv%

è|3 @ ;=8 ú 5 48344 ý 3=;+5 48344 ý 4,
è|3 @ <;383=3

Wklv lv xqdffhswdeo| odujh1 Wkhuhiruh/ wkh sdlqwlqj lv d prghuq irujhu|1

%Zdvklqj ri Ihhw%

è|3 @ 45=9 ú 5 48344 ý 3=59+5 48344 ý 4,
è|3 @ 4= 8:4 6û 438

Wklv lv xqdffhswdeo| odujh1 Wkhuhiruh/ wkh sdlqwlqj lv d prghuq irujhu|1

%Zrpdq Uhdglqj Pxvlf%

è|3 @ 43=6 ú 5 48344 ý 3=6+5 48344 ý 4,
è|3 @ 4= 5:6 7û 438

Wklv lv xqdffhswdeo| odujh1 Wkhuhiruh/ wkh sdlqwlqj lv d prghuq irujhu|1

%Zrpdq Sod|lqj Pdqgrolq%

è|3 @ ;=5 ú 5 48344 ý 3=4:+5 48344 ý 4,
è|3 @ 4= 355 8û 438

Wklv lv xqdffhswdeo| odujh1 Wkhuhiruh/ wkh sdlqwlqj lv d prghuq irujhu|1

;



%Odfh Pdnhu%

è|3 @ 4=8 ú 5 48344 ý 4=7+5 48344 ý 4,
è|3 @ 45:7= ;

Wklv lv d uhdvrqdeoh ydoxh iru è|31 Wkhuhiruh/ vlqfh wkh srorqlxp0543 dqg wkh
udglxp056; lv doprvw lq udglrdfwlyh htxloleulxp/ wkh sdlqwlqj fdqqrw eh d uhfhqw
irujhu|1

%Odxjklqj Jluo%

è|3 @ 8=5 ú 5 48344 ý 9=3+5 48344 ý 4,
è|3 @ ý434;4

Wklv lv d uhdvrqdeoh ydoxh iru è|31 Wkhuhiruh/ vlqfh wkh srorqlxp0543 dqg wkh
udglxp056; lv doprvw lq udglrdfwlyh htxloleulxp/ wkh sdlqwlqj fdqqrw eh d uhfhqw
irujhu|1

<


