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DEVWUDFW

Zh sursrvh khuh d qhz frpelqhg frpsuhvvlrq dqg zd0
whupdunlqj whfkqltxh1 Lw lv edvhg rq d Odwwlfh Yhfwru
Txdqwl}hu zlwk ghdg }rqh iru d jrrg urexvwqhvv wr dw0
wdfnv olnh zklwh qrlvh/ dv zhoo dv phgldq �owhulqj ru frp0
suhvvlrq1

4 Lqwurgxfwlrq

Wkh ghyhorsphqw ri wkh Lqirupdwlrq Vrflhw| pdnhv hdv|
wkh h{fkdqjh ri pxowlphgld gdwd rq wkh qhwzrunv1 Lq
uhwxuq/ li gljlwdo gdwd r�hu pdq| dgydqwdjhv iru wudqv0
plvvlrq dqg vwrudjh sxusrvhv/ wkh| fdq eh hdvlo| pdqls0
xodwhg ru fruuxswhg zlwk gl�huhqw edg lqwhqwlrqv/ olnh iru
h{dpsoh loohjdo gxsolfdwlrqv ru xqdxwkrul}hg xvh ri wkhlu
frqwhqw1 Lq wklv frqwh{w/ wkh surwhfwlrq ri gljlwdo gdwd
lqwhjulw| kdv uhfhlyhg vshfldo dwwhqwlrq lq wkh whq sdvw
|hduv dqg pdq| h�ruwv kdyh ehhq grqh lq wkh ghvljq ri
h�flhqw gljlwdo zdwhupdunlqj whfkqltxhv^8`1

Wkhvh whfkqltxhv kdyh wr ghdo zlwk wzr pdlq frq0
vwudlqwv= lqylvlelow| ri wkh pdun dqg urexvwqhvv wr sludf|
dwwdfnv ru2dqg qhfhvvdu| srvw0surfhvvlqj1 Wkh wudgh0
r� ehwzhhq wkhvh frqvwudlqwv lv qrw hdv| wr wxqh1 Lq
sduwlfxodu/ urexvwqhvv wr dwwdfnv lv d gl�fxow sureohp
dv vhyhudo w|shv ri dwwdfnv h{lvw1 Dprqj wkhp/ lw lv
zruwk wr qrwlfh wkdw frpsuhvvlrq lv dq hvvhqwldo surfhvv
lq wkh gdwd wudqvplvvlrq ru vwrudjh fkdlq/ dqg wkxv/ rqh
ri wkh pdmru dwwdfnv wr zdwhupdunlqj1 Lw fdq vwurqjo|
gdpdjh wkh hpehgghg pdun ehfdxvh lw whqgv wr uhpryh
xvhohvv ru qrq ylvleoh lqirupdwlrq zkhuhdv zdwhupdun0
lqj dlpv dw hpehgglqj lqylvleoh lqirupdwlrq1 Lq wklv
sdshu/ zh xvh wklv frqwudglfwlrq wr ghvljq d qhz frp0
elqhg frpsuhvvlrq dqg zdwhupdunlqj whfkqltxh deoh wr
lpsuryh urexvwqhvv djdlqvw dwwdfnv olnh frpsuhvvlrq/ dv
zhoo dv phgldq �owhulqj ru zklwh qrlvh1 Wkh frpsuhv0
vlrq dojrulwkp lv edvhg rq glvfuhwh zdyhohw wudqvirup
+GZW, dvvrfldwhg wr odwwlfh yhfwru txdqwl}dwlrq +OYT,
zlwk ghdg }rqh +G]OYT,1 Wklv odvw srlqw lv ri lpsru0
wdqfh lq rxu phwkrg/ vlqfh wkh ghdg }rqh ohdgv wr lp0
suryhphqw ri erwk ylvxdo txdolw| dqg urexvwqhvv ri zd0
whupdunlqj1 Iljxuh 4 uhsuhvhqwv wkh joredo vfkhph ri
wkh sursrvhg phwkrg1 Zdwhupdunlqj lv shuiruphg e|
vxevwlwxwlrq= wkh odwwlfh yhfwruv zklfk duh vhohfwhg e|

wkh vhfuhw nh| duh prgl�hg +pdunhg, wr eh vxevwlwxwhg
wr wkh lqlwldo yhfwruv1

Wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 jlyhv gh0
wdlov derxw OYT zlwk ghdg }rqh1 Lq vhfwlrq 6/ zh ir0
fxv rq wkh zdwhupdunlqj dojrulwkp dqg lwv urexvwqhvv1
Ilqdoo|/ vlpxodwlrq uhvxowv dqg frqfoxvlrq duh jlyhq lq
vhfwlrq 71

5 Odwwlfh yhfwru txdqwl}dwlrq zlwk ghdg }rqh

514 OYT gh�qlwlrq dqg ghvljq

Wkh pdlq dgydqwdjh ri OYT lv lwv orz frpsoh{lw| vlqfh
wkhuh lv qr qhhg wr frqvwuxfw ru wr vwruh wkh frgh errn
^9`1 Lqghhg/ d odwwlfh lq wkh U

�
vsdfh lv d vhw ri uhjxoduo|

vsdfhg yhfwruv/ zkrvh frruglqdwhv duh rewdlqhg e| olqhdu
frpelqdwlrqv ri lqwhjhuv1 Rswlpdo odwwlfhv +lq judqxodu
glvwruwlrq vhqvh, kdyh ehhq ghvljqhg iru vhyhudo glphq0
vlrvq ri yhfwruv ^5`1 Exw wkh vlpsohvw dqg prvw frpprq
odwwlfh lv ]

�
+zklfk lv qrq rswlpdo,1

Dv dq| frpsuhvvlrq dssolfdwlrq uhtxluhv d �qlwh elw
udwh/ OYT frgh errnv pxvw eh �qlwh wrr1 Wkh odwwlfh lv
wkxv wuxqfdwhg zlwk dq dssursuldwh vkdsh zlwk uhvshfw
wr wkh vrxufh vwdwlvwlfv1 Wklv shuplwv wr plqlpl}h wkh
ryhuordg glvwruwlrq gxh wr wkh vrxufh vfdolqj lq wkh �qlwh
frgh errn1 Lw fdq eh hdvlo| vkrzq wkdw d s|udplgdo wuxq0
fdwlrq zloo eh zhoo vxlwhg wr Odsodfldq gdwd/ zkhuhdv d
vskhulfdo rqh zloo ehwwhu vxlw Jdxvvldq gdwd1 Dv lq lpdjh
frglqj/ zdyhohw frh�flhqwv duh riwhq dvvxphg wr eh l1l1g1
udqgrp yduldeohv zkrvh glvwulexwlrq lv d Odsodfldq/ zh
zrun khuh rq s|udplgdo frgh errnv ^7`^4`1 Qrwh wkdw rxu
phwkrg lv dydlodeoh iru rwkhu glvwulexwlrqv1

Wkh txdqwl}dwlrq surfhvv lv yhu| idvw/ vlqfh lq wkh fdvh
ri ]
�

/ lw rqo| frqvlvwv lq frpsxwlqj wkh qhduhvw lqwhjhu
ri hdfk frpsrqhqw ri wkh vfdohg vrxufh yhfwruv1 Ilqdoo|
wkh txdqwl}hg yhfwruv pxvw eh lqgh{hg dqg wkhlu lqgh{
duh yduldeoh ohqjwk hqfrghg1 Lqgh{lqj lv d fuxfldo sur0
fhvv iru frpsuhvvlrq dssolfdwlrqv1 Lw kdv uhfhlyhg vshfldo
dwwhqwlrq iru |hduv dv lw zdv d gl�fxow sureohp ehfdxvh
ri wkh odujh vl}h ri wkh OYT frgh errnv1 H�flhqw vr0
oxwlrqv kdyh ehhq sursrvhg iru Odsodfldq ru Jdxvvldq
glvwulexwlrqv iru h{dpsoh lq ^7`^<`1

Ohw { eh d vrxufh yhfwru1 OYT ri { lq d wuxqfdwhg odw0
wlfh lv jlyhq e|= +L �T,+

�
� ,/ zkhuh � lv wkh vfdolqj idfwru/
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Iljxuh 4= frpelqhg OYT zlwk ghdg }rqh . Zdwhupdunlqj vfkhph

L+=, wkh lqgh{lqj rshudwlrq/ dqg T+=, wkh txdqwl}dwlrq
lwvhoi1 Zh kdyh T+

�
� , @ |1Wkh elqdu| zrugv dvvrfldwhg

wr d odwwlfh yhfwru | duh frqvwuxfwhg khuh xvlqj dq h�0
flhqw suh�{ frgh zklfk lv edvhg rq wkh idfw wkdw | fdq eh
xqltxho| uhsuhvhqwhg e| d sdlu +h> s,/ zkhuh h lv wkh lq0
gh{ ri wkh qrup n|n @ U/ dqg s wkh lqgh{ zklfk vwdqgv
iru wkh srvlwlrq ri | rq wkh vkhoo ri udglxv U1

Qrwh wkdw doo wkh odwwlfh yhfwruv zklfk ehorqj wr wkh
vkhoo ri frqvwdqw udglxv U kdyh wkh vdph frghzrug
ohqjwk1 Ixuwkhupruh iru h�flhqf| lq whupv ri elw udwh/
h lv hqfrghg xvlqj dq hqwurs| frglqj zkloh s lv rqo|
wudqvodwhg lq elqdu| ^<`1

515 OYT zlwk ghdg }rqh ghvljq

Lq wklv vhfwlrq/ zh lqwurgxfh wkh frqfhsw ri odwwlfh yhfwru
txdqwl}hu zlwk ghdg }rqh uhsuhvhqwhg lq �jxuh 51 Ohw F

eh d s|udplgdo frgherrn lq wkh odwwlfh ]
�

/ zlwk wuxq0
fdwlrq udglxv U � 1 Wkh ghdg }rqh lv glphqvlrq q lv dq
k|shu0s|udplg ri udglxv U ��� +3 ? U ��� � U � , gh�qhg
e|=

G] @

+
{ 5 U

� m n{n � @

�[
�
	 �

m{ � m � U ���
,

+4,

Wkh uxohv ri erwk txdqwl}dwlrq dqg lqgh{lqj duh wkh
vdph dv wkrvh ghvfulehg lq wkh suhylrxv vhfwlrq/ h{fhsw
iru vrxufh yhfwruv ehorqjlqj wr G] zklfk duh doo txdq0
wl}hg e| wkh qxoo yhfwru1 Ehfdxvh ri lwv vkdsh/ wkh ghdg
}rqh hqdeohv wr ghfuhdvh wkh frglqj elw udwh zkloh nhhs0
lqj wkh glvwruwlrq frqvwdqw +ru htxlydohqwo| wr ghfuhdvh
wkh glvwruwlrq iru d �{hg udwh,1 Lqghhg/ lw ehwwhu glv0
wulexwhv wkh doorfdwhg elwv rq yhfwruv zlwk kljk hqhuj|
e| wkuhvkroglqj wkh orz hqhuj| yhfwruv/ dqg shuplwv wr
lpsuryh wkh ylvxdo txdolw| rq wkh ghfrpsuhvvhg lpdjh1

Lq wklv sdshu/ wkh ghdg }rqh lv ghvljqhg iru zdwhu0
pdunlqj urexvwqhvv lpsuryhphqw/ dv erwk vhohfwlrq/ lq0
vhuwlrq dqg h{wudfwlrq vwhsv duh edvhg rq glvfulplqdwlrq
ri qxoo yhfwruv1
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Iljxuh 5= s|udplgdo G]OYT

6 Zdwhupdunlqj dojrulwkp

Wkh pdlq dgydqwdjh ri frpelqlqj frpsuhvvlrq dqg zd0
whupdunlqj vwdqgv lq wkh idfw lw lv srvvleoh wr wdnh
lqwr dffrxqw wkh h�hfwv ri frpsuhvvlrq zkhq hpehg0
glqj wkh pdun1 Lqghhg/ xvlqj d jrrg elw doorfd0
wlrq surfhgxuh +lq erwk udwh glvwruwlrq vhqvh dqg KYV
fkdudfwhulvwlfv,^43`^6`/ G]OYT whqgv wr nhhs wkh prvw
vljql�fdqw eorfnv ri frh�flhqwv zklfk uhsuhvhqw urexvw
fdqglgdwhv wr fduu| d pdun1 Dprqj doo wkh dydlodeoh
txdqwl}hg GZW vxeedqgv/ d jrrg wudgh0r� frqvlvwv lq
zrunlqj rq wkh dyhudjh uhvroxwlrqv1 Lqghhg/ rq rqh
kdqg/ kljk uhvroxwlrqv frpsrqhqwv fdq eh vwloo dwwdfnhg
e| srvwsurfhvvlqj ru s|udf| dfwlrqv/ dqg rq wkh rwkhu
kdqg/ prgl�fdwlrq rq orz uhvroxwlrq gdwd fdq lqyroyh
lpsruwdqw ghjudgdwlrq rq wkh �qdo ylvxdo txdolw|1 W|s0
lfdoo|/ lq d fodvvlfdo 8 ohyho ghfrpsrvlwlrq/ zh zrun rq
ohyho 6 +dqg vrphwlphv dovr ohyho 5,1 Lq rxu vfkhph/ wkh
vhfuhw nh| wdnhv dovr lqwr dffrxqw wkh srvlwlrq ri yhfwruv
lq wkhvh vxeedqgv dqg uhwdlqv wkrvh rqo| zklfk duh qrq

qxoo1

614 Lqvhuwlrq

Ohw P eh d wudqvirup zklfk hpehgv rqh elw shu vhohfwhg
yhfwru/ dqg F

�
��� wkh odwwlfh frgh errn zlwk ghdg }rqh

+zlwkrxw wkh qxoo yhfwru,=



P = F
�
��� � i3> 4j $ F

�
��� +3, ^ F

�
��� +4,

P+|> l, :$ |5F
�
��� +l,

+5,

zkhuh l lv wkh elw wr hpehg/ | wkh vhohfwhg frgh errn
yhfwru/ | wkh fruuhvsrqglqj pdunhg yhfwru/ dqg F

�
��� +l,

wkh fodvv zklfk frqwdlqv frgh errn yhfwruv fduu|lqj wkh
elw l dqg gh�qhg e|=

� yhfwruv ehorqjlqj wr F
�
��� +3, duh vxfk wkdw wkhlu wzr

forvhvw frruglqdwhv |  dqg | � +m ? n, yhuli| | ? | � /

� yhfwruv ehorqjlqj wr F
�
��� +4, duh vxfk wkdw wkhlu wzr

forvhvw frruglqdwhv |  dqg | � +m ? n, yhuli| | A | � 1

Iru h{dpsoh/ | @ +4> ;> 6> 8, ehorqjv wr F
�
��� +3, eh0

fdxvh g+4> 6, @ m4 � 6m @ 5 lv plqlpxp dqg 4 ? 6=

Ixuwkhupruh/ lq rughu wr plqlpl}h wkh ylvxdo lpsdfw
ri zdwhupdunlqj/ zh lpsrvh wkdw P nhhsv wkh qrup +ru
hqhuj|, ri yhfwruv frqvwdqw=n|n @ n|n =

Wkh sursrvhg dojrulwkp ri lqvhuwlrq lv edvhg rq wkh
shupxwdwlrq ri wkh wzr forvhvw frruglqdwhv ri wkh vh0
ohfwhg yhfwru dffruglqj wr wkh elw l wr hpehg1 Lw uxqv dv
iroorzv=

Dojrulwkp 4

30 m @ 4
40 | @ |

50 �qg n +m ? n, vxfk wkdw g+| > | � , @ m|  � | � m lv

plqlpxp dqg qrq qxoo

60 shupxwh |  dqg | � lq | lq rughu wr kdyh=

| ? | � li l@3

| A | � li l@4

70 uhdg wkh hpehgghg elw l* iurp | =
�qg wkh fodvv F

�
��� +l � , wr zklfk | ehorqjv

80 li l� 9@ l= m @ m . 4= jr wr vwhs 4

hovh vwrs1

615 H{wudfwlrq dqg urexvwqhvv

Wkh h{wudfwlrq vfkhph lv edvhg rq wzr vwdjhv=

� Ghwhfwlrq= vhohfwlqj wkh yhfwruv vxssrvhg wr eh
pdunhg dffruglqj wr wkh vhfuhw nh| +lq rxu fdvh/
wkhvh yhfwruv duh vruwhg lq wkh dssursuldwh vxe0
edqgv ri wkh GZW ri wkh zdwhupdunhg lpdjh,/

� Uhdglqj = uhdglqj ri wkh pdun hpehgghg lq wkh vh0
ohfwhg yhfwruv +vwhs 7 ri wkh lqvhuwlrq dojrulwkp,1

Li wkh zdwhupdunhg lpdjh kdv ehhq fruuxswhg e| vrph
srvw0surfhvvlqj ru rwkhu dwwdfn/ sureohpv fdq rffxu lq
wkh wzr suhylrxv vwdjhv1 Lqghhg iru h{dpsoh/ vrph yhf0
wruv lqlwldoo| ehorqjlqj wr wkh ghdg }rqh fdq ehfrph
qrq qxoo dqg wkxv fdq eh plvlqfoxghg lq wkh h{wudfwlrq
surfhvv1

Vxssrvh qrz wkh pdunhg lpdjh kdv ehhq dwwdfnhg e|
d jdxvvldq zklwh qrlvh zlwk }hur phdq dqg vwdqgdug
ghyldwlrq �1 Zh duh jrlqj wr fdofxodwh wkh pd{lpxp
ydoxh ri � iru jrrg ghwhfwlrq +zlwk dq huuru wrohudqfh
%,1

Dffruglqj wr vxevhfwlrq 514/ ohw {@ +n � �> ===> n � �, zlwk
n � 5 ] eh d ghfrpsuhvvhg pdunhg yhfwru lq d vxeedqg
M dqg h{ wkh fruuhvsrqglqj qrlv| yhfwru1 Iljxuh 6 uhsuh0
vhqwv d }rrp rq wkh qxoo yhfwru glvfulplqdwlrq duhd1 Zh
fdq hdvlo| vhh rq wklv �jxuh/ wkdw yhfwruv h{ zklfk fdq

eh ghwhfwhg dv pdunhg yhfwruv yhuli|
���T+h{,,

��� � � U ��� 1

Rq wkh frqwudu|/ yhfwruv h{ vxfk wkdw
���T+h{,,

��� � � U �����
ehorqj wr wkh ghdg }rqh dqg pxvw eh uhpryhg ri wkh
h{wudfwlrq surfhvv1
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Iljxuh 6= qxoo yhfwru glvfulplqdwlrq duhd

Qrz ohw xv h{dplqh wkh dffhswdeoh olplw ri wkh qrlvh
iru fruuhfw ghwhfwlrq/ dv uhsuhvhqwhg lq �jxuh 61Zh fdoo
ghwhfwlrq idloxuh wkh idfw wkdw dw ohdvw rqh yhfwru lql0
wldoo| txdqwl}hg e| qxoo yhfwru lv vhohfwhg dv d pdunhg
yhfwru1 Ohw e eh d jdxvvldq qrlvh yhfwru zlwk q l1l1g1
frruglqdwhv +}hur phdq dqg vwdqgdug ghyldwlrq �,1 Jle0
vrq ^:` jlyhv wkh fruuhvsrqglqj odz iru wkh udglxv ri
vxfk yhfwruv= i � +u, @

�
�������� � + � � , ! �

u "�#
�
h #
$
�&% � > zkhuh

u @ nen � 1 Ohw } eh wkh udglxv ri wkh qrlv| vskhuh erxqg

gh�qhg lq �jxuh 6= } @
')(
��*,+- � zlwk U . ��* @

m ')/10
+

n
=

Vhwwlqj D @ 2- � ! > zh fdq zulwh= S +mmemm � ? }, @� �
��������3� + � � , ! �

� �s
5�

� " �� U - 45 u
� � #
�
h #76 gu1

E| vxffhvvlyh lqwhjudwlrqv e| sduwv/ dqg vhwwlqj n @
" � > n 5 Q>zh �qdoo| rewdlq=

S +mmemm � ? }, @ 4 � h #
- 498 #

�
[
:<;�5

4

� +l . 4,

�s
D

� :
+6,

Iurp irupxod 6/ lw lv hdv| wr fdofxodwh �/ vlqfh ydoxhv ri
S +mmemm � ? }, fdq eh suh0frpsxwhg iru d jdxvvldq qrlvh1
Ohw xv wdnh iru h{dpsoh= U =�> @ 6> q @ ;> � @ 9 +zklfk
duh w|slfdo ydoxhv,1Wkh pd{lpdo qrlvh vwdqgdug ghyld0
wlrq iru d jrrg ghwhfwlrq zlwk d ulvn % @ 8( lv wkhq
� 5 * 7=;= Iru frpsdulvrq/ xvlqj wkh vdph sdudphwhuv lq
wkh fruuhvsrqglqj vfkhph zlwkrxw ghdg }rqh zh rewdlq
� 5 @ 4=4=Htxlydohqwo|/ wr uhdfk � 5 * 7=; zh qhhg d odujh
vfdolqj idfwru � * 58=<1 Wklv lv h{sodlqhg jhrphwulfdoo|



lq �jxuh 61 Lqghhg/ iru d vfkhph edvhg rq fodvvlfdo OYT
+zlwkrxw ghdg }rqh, wkh dffhswdeoh grpdlq ri qrlvh iru
fruuhfw ghwhfwlrq lv uhgxfhg wr wkh Yrurqr�� ri ruljlq1 Lw
lv wkxv reylrxv wkdw ghdg }rqh lpsuryhv wkh ghwhfwlrq
vwhs dqg suhyhqwv h{wudfwlrq iurp ghv|qfkurql}dwlrq hu0
uruv1

7 Vlpxodwlrq uhvxowv dqg frqfoxvlrq

Whvwv kdyh ehhq shuiruphg rq ohqd lpdjh zlwk d frp0
suhvvlrq udwlr ri 4=97 +l1h1 31458 elwv shu sl{ho,1 8 ohyho
g|dglf ZW +zlwk <0: �owhu, kdv ehhq xvhg dqg wkh pdun
kdv ehhq hpehgghg lq wkh wklug uhvroxwlrq vxeedqgv1

Iljxuh 7= GZW.G]OYT frpsuhvvhg lpjh
+frpsuhvvlrq udwlr 4=97,

Iljxuh 8= 93 elw phvvdjh hpehgghg +SVQU@631;: gE,

Iljxuhv 7 dqg 8 vkrz jrrg shuirupdqfh lq whupv ri
lqylvlelolw|1 Ixuwkhupruh/ wkuhh nlqgv ri whvwv kdyh ehhq
shuiruphg xvlqj Pdwode/ dqg Vwlupdun dwwdfnv ^;` wr
hydoxdwh wkh urexvwqhvv +iru d 93 elw hpehgghg phv0
vdjh lq 4=97 frpsuhvvhg lpdjh ohqd,1 Dgglwlrqqdo MSHJ
frpsuhvvlrq grhv qrw fruuxsw wkh pdun xqwlo MSHJ 58
txdolw| +iru MSHJ 53 zh kdyh 5( ri huuru,1 Wkh pdun lv
uhfryhuhg zlwkrxw huuru iru 6{6 phgldq �owhulqj/ dv zhoo
dv jdxvvldq zklwh qrlvh zlwk }hur phdq dqg vwdqgdug
ghyldwlrq ri :/ lq wkh vsdwldo grpdlq/ zklfk vhhpv wr eh
d olplw lq whupv ri ylvxdo txdolw|1

Qxoo yhfwru glvfulplqdwlrq lv wkh fuxfldo sduw ri wkh
ghwhfwlrq vwhs ri rxu dojrulwkp1 Lq wkdw vhqvh/ wkh ghdg
}rqh r�huv pruh �delolw| wr wklv vwhs/ dffruglqj wr wkh
hqhuj| uhtxluhg wr fruuxsw d qxoo txdqwl}hg yhfwru1 Ixu0
wkhupruh/ wkh frpelqhg dssurdfk doorzv wr wdnh lqwr
dffrxqw wkh h�hfwv ri frpsuhvvlrq zkhq hpehgglqj wkh
pdun dqg vhhpv wr eh ri lqwhuhvw dffruglqj wr wkh uroh
ri erwk frpsuhvvlrq dqg zdwhupdunlqj lq gljlwdo frp0
pxqlfdwlrqv1

Uhihuhqfhv

^4` P1 Eduodxg/ P1 Dqwrqlql/ S1 Pdwklhx/ W1 Jdlgrq=
Zdyhohw dqg Lpdjh Frppxqlfdwlrq/ Hglwru Hovh0
ylhu Mdq Elhprqg vhulhv/ 4<<71

^5` M1K1 Frqzd| dqg Q1M1D1 Vordqh= Vskhuh sdfnlqj/
odwwlfhv dqg jurxs/ Vsulqjhu Yhuodj/ 4<;;1

^6` M1I Ghodljoh/ F1 Gh Yohhvfkrxzhu/ E1 Pdft= Zdwhu0
pdunlqj dojrulwkp edvhg rq d kxpdlq ylvxdo prgho/
Vljqdo Surfhvvlqj 99/4<<;1

^7` W1U1 Ilvfkhu dqg M1 Sdq= Hqxphudwlrq hqfrglqj
dqg ghfrglqj dojrulwkpv iru s|udplg fxelf odwwlfh
dqg wuhoolv frghv/ LHHH Wudqvdfwlrqv rq Lqirupd0
wlrq Wkhru|/ yro1 74/ ss1 538905394/ qryhpehu 4<<81

^8` Jhukdug F1 Odqjhoddu/ Lzdq Vhw|dzdq/ Uhjlqdog O1
Odjhqglmn= Zdwhupdunlqj Gljlwdo Lpdjh dqg Ylghr
Gdwd/ D Vwdwh0Ri0Wkh0Duw Ryhuylhz/ LHHH Vljqdo
Surfhvvlqj Pdjd}lqh/ 53331

^9` D1 Jhuvkr/ U1P1 Jud|/ %Yhfwru Txdqwl}dwlrq dqg
Vljqdo Frpsuhvvlrq%1 Noxzhu Dfdghplf Sxeolvkhuv/
4<<51

^:` G1J1 Mhrqj dqg M1G1 Jlevrq= Xqlirup dqg slhfh0
zlvh xqlirup odwwlfh yhfwru txdqwl}dwlrq iru phpr0
u|ohvv jdxvvldq dqg odsodfldq vrxufhv/ LHHH Wudqv0
dfwlrqv rq Lqirupdwlrq Wkhru|/ yro1 6</ 6/ ss1 :;90
;37/ pd| 4<<61

^;` P1 Nxwwhu/ I1D1S1 Shwlwfrodv= Idlu hydoxdwlrq phwk0
rgv iru lpdjh zdwhupdunlqj v|vwhpv/ Mrxuqdo ri
Hohfwurqlf Lpdjlqj/ <+7,/ 53331

^<` M1P1 Prxuhdx{/ S1 Or|hu dqg P1 Dqwrqlql= Orz0
Frpsoh{lw| Lqgh{lqj Phwkrg iru ]q dqg Gq odw0
wlfh txdqwl}huv/ LHHH Wudqvdfwlrqv rq Frppxql0
fdwlrqv/ yro1 79/ 45/ ss1 49350493</ ghfhpehu 4<<;1

^43` S1 Ud�|/ P1 Dqwrqlql/ dqg P1 Eduodxg= D Qhz Rs0
wlpdo Vxeedqg Elw Doorfdwlrq Surfhgxuh iru Yhu|
Orz Elw Udwh Lpdjh Frglqj/ LHH Hohfwurqlfv Ohw0
whuv/ yro167/ lvvxh :/ ss1 97:/ Dsulo 4<<;1


