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VNLOO OHYHO = EHJLQQHU

Gdylg Edqqrq

PdjSl Zulwhu

Orjjlqj whpshudwxuh zlwk
40zluh vhqvru

Wkh Udvsehuu| Sl lv sduwlfxoduo| vxlwhg wr orjjlqj gdwd
dqg whpshudwxuh lv d yhu| srsxodu wklqj wr orj$ Wklv
duwlfoh ghvfulehv krz wr phdvxuh whpshudwxuh xvlqj
wkh GV4;E53 40zluh gljlwdo vhqvru iurp Gdoodv
Vhplfrqgxfwru1 Wkh GV4;E53 vhqvru lv zlgho|
dydlodeoh iurp pdq| gliihuhqw vxssolhuv/ dv d
frpsrqhqw ru sdfndjhg zlwklq d vhdohg xqlw/ h1j1=
kwws=22zzz1dgdiuxlw1frp2surgxfw26;4
Wkh vhqvru uhtxluhv d 71:nRkpq uhvlvwru wr frqqhfw
lw wr wkh Udvsehuu| Sl1

Wkh GV4;E53 vhqvru lv uhodwlyho| fkhds dqg lv
vxssruwhg e| wkh Olqx{ nhuqho suhvhqw lq wkh fxuuhqw
Udvseldq glvwulexwlrq iru wkh Udvsehuu| Sl1 Wkh gdwd
uhfrughg iurp lw lv dydlodeoh gluhfwo| dv d whpshudwxuh
ydoxh1 Zlwkrxw dgglwlrqdo fdoleudwlrq/ lw lv vxiilflhqwo|
dffxudwh iru prvw dssolfdwlrqv1 Lw fdq phdvxuh
whpshudwxuh iurp 088 wr 458ghjF/ zlwk d uhvroxwlrq ri
< wr 45 elwv lpso|lqj dq dffxudf| ri 318ghjF ryhu
pxfk ri wkh udqjh1

Li |rx duh kdss| zlwk d vroghulqj lurq/ pdnlqj |rxu

rzq vhqvruv xvlqj wkh WR<5 sdfndjhv lv hdv|/ fxw
wkh GV4;E53*v ohdgv vr wkhuh lv rqo| derxw 8pp
uhpdlqlqj/ vroghu d ohdg wr hdfk/ pl{ xs vrph hsr{|
dqg iloo wkh yroxph durxqg |rxu vroghu mrlqwv1 D
vhqvru pdgh olnh wklv lv vpdoohu dqg srvvleo| idvwhu wr
uhvsrqg wkdw wkh pruh urexvw frpphufldo rqhv1

Wkh uhdo ehdxw| ri wkh GV4;E53 vhqvru lv wkdw lw lv
yhu| hdv| wr xvh rq wkh Udvsehuu| Sl$ Zkloh lw lv
fdoohg d Y40zluhZlqwhuidfh/ lq sudfwlfh lw qhhgv wzr
zluhv dqg ryhu orqj uxqv wkuhh zluhv duh pruh
uholdeoh1 Wkh wkuhh zluhv fruuhvsrqg wr d jurxqg ru
frpprq frqqhfwlrq/ d 6Y6 vxsso| dqg wkh vljqdo
rxwsxw iurp wkh vhqvru1 Wr pdnh olih hdvlhu/ lw lv
srvvleoh wr frqqhfw pdq| vhqvruv lq sdudooho xvlqj
wkh wkuhh frqqhfwlrq zluhv1 Wkhuhiruh/ dq duud| ri
GV4;E53 vhqvruv xvhv yhu| ihz JSLR frqqhfwlrq
slqv1 Lw lv srvvleoh wr xvh orqj fdeohv zlwk wkh
vhqvruv dqg hdfk vhqvru gudzv yhu| olwwoh fxuuhqw/
dgglqj rqo| d vpdoo dgglwlrqdo ordglqj wr wkh
Udvsehuu| Sl1

Wkh vljqdo zluh lv xvhg wr erwk wr uhdg dqg zulwh wr
wkh vhqvruv/ zkhuh hdfk vhqvru kdv lwv rzq xqltxh
lghqwlilhu +LG, qxpehu1 Wkhz40jslr dqg z40wkhup
Olqx{ nhuqho prgxohv klgh doo wkh frpsoh{lw| dqg duh
suh0lqvwdoohg lq erwk Udvseldq dqg Dufk Olqx{ iru wkh
Udvsehuu| Sl1
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Uhdg wkh gdwd vkhhw ri wkh GV4;E53 fduhixoo|/
fkhfnlqj zklfk zluh lv zklfk1 Wkhq frqqhfw wkh 6Y6
yrow lqsxw zluh wr slq 4 rq wkh Udvsehuu| Sl JSLR1 Li
lq grxew/ uhihu wr kwws=22holqx{1ruj2USlbOrz0
ohyhobshulskhudoviru wkh JSLR slq pdsslqj1 Frqqhfw
wkh vljqdo wr slq : dqg jurxqg wr slq <1 Pdnh vxuh
wkdw d 71:nRkp lv frqqhfwhg dv vkrzq lq wkh
gldjudp deryh1 Wkh frqqhfwlrq fdq eh dfklhyhg
xvlqj d euhdgerdug ru e| vroghulqj wkh frpsrqhqw wr
wkh rwkhu zluhv1 Wkhq srzhu xs wkh Udvsehuu| Sl dqg
rshq d O[Whuplqdo1 Wkh Olqx{ nhuqho prgxohv duh
qrw ordghg e| ghidxow1 Wr ordg wkhp w|sh=

vxgr prgsureh z40jslr
vxgr prgsureh z40wkhup

Li wkhuh duh qr huuru phvvdjhv/ wkhq wkh prgxohv
vkrxog kdyh ehhq ordghg vxffhvvixoo|1 Zkhq wkh
nhuqho prgxohv duh ordghg wkh| fuhdwh gluhfwrulhv lq d
yluwxdo iloh v|vwhp/ zkhuh wkhuh lv rqh lqvwdqfh iru
hdfk frqqhfwhg vhqvru +dqg rqh iru d pdvwhu,1 Iru
h{dpsoh/ w|slqj ov 0O 2v|v2exv2z42ghylfhv

5;0333337:7<;:4 5;0334747di7;ii
5;03347486if9ii z4bexvbpdvwhu4

Lq wklv h{dpsoh/ wkuhh vhqvruv zhuh frqqhfwhg1 Li |rx
vhh rqo| wkh pdvwhu dqg qrw wkh vhuldoo| qxpehuhg
vhqvru gluhfwrulhv/ fkhfn |rxu zlulqj1 Wkh
whpshudwxuh ydoxh fdq eh sulqwhg e| w|slqj=

fdw 2v|v2exv2z42ghylfhv25;0333337:7<;:42
z4bvodyh

zklfk uhwxuqhg d whpshudwxuh ri 551395ghjF1

4 34 7e 79 :i ii 3i 43 35 w@55395

Wkh vhqvru ydoxhv fdq dovr eh uhdg xvlqj d vlpsoh
S|wkrq surjudp=

&$2xvu2elq2hqy s|wkrq
lpsruw rv
ghybglu @ *2v|v2exv2z42ghylfhv2*
ghylfhv @ rv1olvwglu+ghybglu,
ghylfhv1uhpryh+*z4bexvbpdvwhu4*,
iru ghy lq ghylfhv=

i @ rshq+ghybglu . ghy . *2z4bvodyh*/ *u*,
frqwhqw @ i1uhdgolqhv+,
whpsbvwduw @ frqwhqw^4`1ilqg+*w@*,
sulqw frqwhqw^4`^whpsbvwduw . 5=` . ghy
i1forvh+,

Pdnh wklv surjudp h{hfxwdeoh e| w|slqj fkprg :88
whvw1s| 1 Wkhq uxq wkh surjudp e| w|slqj
12whvw1s| 1 Wkh surjudp sulqwv wkh whpshudwxuh
uhdglqjv lq plool0ghjF1

Wkh ilohv lq wkh yluwxdo iloh v|vwhp duh fuhdwhg dqg
pdlqwdlqhg e| wkh Olqx{ nhuqho prgxohv dqg pd| qrw
h{lvw zkhq wkh Olqx{ lqvwdoodwlrq lv ehlqj xsgdwhg ru li
wkh prgxohv kdyh qrw ehhq ordghg1 Wkhuhiruh/ wkhuh
lv d pruh frpsohwh S|wkrq surjudp rq wkh qh{w sdjh1
Wkh surjudp lqlwldolvhv/ lghqwlilhv frqqhfwhg vhqvruv
dqg glvsod|v whpshudwxuh uhdglqjv1 Wr frqwlqxh wr
uhdg wkh whpshudwxuh ydoxhv/ wkhuhdgbwhpsv+,
ixqfwlrq vkrxog eh fdoohg pdq| wlphv zlwklq d orrs1

Wkh surjudp frqwdlqv wkuhh ixqfwlrqv/ vxfk wkdw
slhfhv fdq hdvlo| eh xvhg iru rwkhu surjudpv1 Wkh
ordgbprgxohv+, ixqfwlrq fkhfnv wr vhh li wkh
nhuqho prgxohv kdyh ehhq ordghg dqg dwwhpswv wr
ordg wkhp li qhfhvvdu|1

Wkh uhdgbwhpsbolqhv+, ixqfwlrq dffhvvhv wkh
yluwxdo ilohv wkdw duh dvvrfldwhg zlwk wkh whpshudwxuh
vhqvruv dqg uhwxuqv wkh ydoxhv vwruhg lq wkh ilohv1
Ilqdoo| wkhuhdgbwhpsv+, ixqfwlrq sduvhv wkh wh{w
rxwsxw dqg uhwxuqv wkh whpshudwxuh ydoxhv1

Wkhuhdgbwhpsv+, ixqfwlrq fdq eh fdoohg zkhq wkh
nhuqho lv xsgdwlqj lwv vhqvru iloh1 Li wklv kdsshqv lw
zdlwv iru d whqwk ri d vhfrqg dqg wulhv djdlq1 Wkh
ixqfwlrq fdq dovr frsh zlwk d vlwxdwlrq zkhuh d
vhqvru kdv ehhq xqsoxjjhg1

Vdyh wkh surjudp dv whpshudwxuh1s| / pdnh lw
h{hfxwdeoh dqg uxq lw e| w|slqj=

vxgr 12whpshudwxuh1s|
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&$2xvu2elq2hqy s|wkrq
lpsruw rv/ wlph/ v|v
ghybglu @ *2v|v2exv2z42ghylfhv2*

ghi ordgbprgxohv+,=
iluvwbwlph @ 3
li rv1jhwxlg+, @@ 3= & Rqo| urrw fdq ordg wkh prgv

li rv1v|vwhp+*prgsureh 00iluvw0wlph 0t z40jslr*, @@ 3=
iluvwbwlph @ 4

li rv1v|vwhp+*prgsureh 00iluvw0wlph 0t z40wkhup*, @@ 3=
iluvwbwlph @ 4

li iluvwbwlph= & zdlw d elw iru wkh ghyv wr eh srsxodwhg
wlph1vohhs+8,

uhwxuq iluvwbwlph
hovh=

li rv1v|vwhp+*prgsureh 0t z4bjslr*, @@ 589 ru rv1v|vwhp+*p rgsureh 0t z4bwkhup*, @@ 589=
sulqw *vruu|/ prgxohv qrw ordghg dqg zh duh qrw urrw*
v|v1h{lw+4,

ghi uhdgbwhpsbolqhv+ghy,=
& Qrwh wkdw wkh uhdg surfhvv lv vorz/ elw ohvv wkdq
& d vhfrqg shu ghylfh1
wu|=

i @ rshq+ghybglu . ghy . *2z4bvodyh*/ *u*,
frqwhqw @ i1uhdgolqhv+,
i1forvh+,

h{fhsw LRHuuru=
olqhv @ ^*qr iloh*`

uhwxuq frqwhqw

ghi uhdgbwhpsv+,=
& Exlog d wxsoh zlwk gdwd iurp hdfk ghylfh zh nqrz
& derxw/ vhw wkh rqhv wkdw duh qrw suhvhqw wr 313
uhvxowv @ ^`
iru ghy lq ghylfhv=

frqwhqw @ uhdgbwhpsbolqhv+ghy,
li frqwhqw @@ ^*qr iloh*`=

uhvxowv1dsshqg+313,
frqwlqxh

zkloh frqwhqw^3`1ilqg+*\HV*, @@ 04=
& wu| djdlq li ghy zdv qrw uhdg|
wlph1vohhs+314,
frqwhqw @ uhdgbwhpsbolqhv+ghy,

whpsbvwduw @ frqwhqw^4`1ilqg+*w@*,
li whpsbvwduw $@ 04=

whpsbvwulqj @ frqwhqw^4`^whpsbvwduw.5=`
uhvxowv1dsshqg+iordw+whpsbvwulqj, 2 433313,

uhwxuq uhvxowv

ordgbprgxohv+,
ghylfhv @ rv1olvwglu+ghybglu,
ghylfhv1uhpryh+*z4bexvbpdvwhu4*,
sulqw uhdgbwhpsv+,
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4(% &5.#4)/. -534 "% ).$%.4%$� �%84 7% #2%!4%
47/ "544/.3� 4(% &)234 .!-%3 4(% &5.#4)/. 7()#(
7),, "% #!,,%$ 7(%. #,)#+%$ �ewq4� � 7(),% 4(%
3%#/.$ #!,,3h{lw 4/ #,/3% 4(% 02/'2!-� %8)4 )3 !
&5.#4)/. "5),4 ). 4/ �94(/. !.$ 7),, !00%!2 ). !
$)&&%2%.4 #/,/52 ). -/34 %$)4/23 �).#,5$).' .!./
!.$ �$,%�� �!34,9� 7% 0/3)4)/. "/4( ).4%2&!#%
%,%-%.43 /.4/ 4(% '2)$� /.% 4/ ! 2/7� "/4( ). 4(%
&)234 #/,5-.� �% !00,9 ! ")4 /& 30!#).' �53).'
sdg{ !.$ sdg| � 4/ %.352% 4(!4 4(% "544/.3 $/ ./4
4/5#( �4()3 )3 '//$ 02!#4)#% ). 53%2 ).4%2&!#%
$%3)'. 4/ 2%$5#% 4(% #(!.#% /& 4(% 53%2

!##)$%.4!,,9 #,)#+).' 4(% 72/.' "544/.��

�/34 )-0/24!.4,9� &5.#4)/.3 -534 "% $%&).%$
"%&/2% 9/5 #!,, 4(%- &2/- 7)4(). 9/52 02/'2!-�

� !$%#)�"� (&��� � '+
� /7 4(!4 7% !2% !",% 4/ !$$ ! ,!"%, !.$ ! "544/.
4/ ! 7).$/7� 7% #!. 34!24 4/ -!+% /52
!00,)#!4)/. -/2% 53%2 &2)%.$,9� �(),% "544/.3
(!6% ).�"5),4 ,!"%,3 4(% 0520/3% /& 4()3 ,%33/. 7),,
3)-0,9 "% !"/54 !$$).' "/4( �&/2 %8!-0,%� &/2
4(/3% 4)-%3 7(%. 9/5 7!.4 4/ 53% !. )-!'% &/2 !
"544/. !.$ (!6% $%3#2)04)6% 4%84 .%84 4/ 4(%
)-!'%�� �(% "544/. (!3 !$*!#%.4 4%84 7)4( !
$%3#2)04)/. /& 7(!4 4(% "544/. $/%3�

&ghilqh ixqfwlrqv iru exwwrq+v,
ghi ewq4+,=

sulqw +%exwwrq suhvvhg%,

&fuhdwh exwwrq remhfwv
ewqbwrj5 @ Exwwrq+zlqgrz/

wh{w @*exwwrq4*/ frppdqg@ewq4,
ewqbh{lw @ Exwwrq+zlqgrz/

wh{w @*h{lw*/frppdqg@h{lw,

&sodfh exwwrq remhfwv
ewqbwrj51julg+urz @ 4/ froxpq @ 5/

sdg{ @ 8/ sdg| @ 8,
ewqbh{lw1julg+urz @ 5/ froxpq @ 5/

sdg{ @ 8/ sdg| @ 8,

&ghilqh odehov
exwwrq4 @ Odeho+zlqgrz/

wh{w@%folfn exwwrq%,
exwwrq5 @ Odeho+zlqgrz/

wh{w@%h{lw surjudp%,

&sodfh odehov
exwwrq41julg+urz @ 4/ froxpq @ 4/

sdg{ @ 8/ sdg| @ 8,
exwwrq51julg+urz @ 5/ froxpq @ 4/

sdg{ @ 8/ sdg| @ 8,

� (!6% 0,!#%$ 4(% /"*%#43 %80,)#)4,9 /. 4(%
7).$/7� #/,5-. � (!3 ,!"%,3� 7(),% #/,5-. 	 (!3
"544/.3� � (!6% !,3/ 42)%$ 4/ .!-% 4(% /"*%#43
,/')#!,,9 ). 4(% #/$% 4/ -!+% $%"5'').' %!3)%2�



��

�% !2% !,3/ #/--%.4).' � & frpphqw � !3 7% '/
4/ %80,!). 7(!4 4(% #/$% $/%3�

	%��'�"� '�� � ���� � ��  
� /7 4(!4 7% #!. !$$ /"*%#43 7% #!. !$$ /4(%2
4().'3 4//�

�% .%%$ 4/ -/$)&9 /52 02/'2!- 4/ !$$ 4(2%%
4().'3� ! 4%84 "/8 &/2 4(% 53%2 4/ %.4%2 4(%)2
15%34)/.� !. !2%! 4/ 3(/7 4(% 2%30/.3%� !.$ 4(%
,/')#)!, #/$% 4/ '%.%2!4% 4(!4 2%30/.3%� �()3 7),,
4!+% 4%84 ).054 !.$ 4(%. '%.%2!4% ! 2!.$/-
2%30/.3%� �()3 ')6%3 53 4(% #/-0/.%.43 /& !
15%34)/. !.$ !.37%2 02/'2!-� �(% 2%30/.3%
0!24 /& 4(% 02/'2!- 7!3 #2%!4%$ "9 �/- �2/5'(�
�(% &5,, ,)34).' )3�

&$2xvu2elq2hqy s|wkrq

lpsruw udqgrp
iurp Wnlqwhu lpsruw -

ghi uhvsrqvh+,=
uhvsrqvhbskudvh @

udqgrp1fkrlfh+UHVSRQVHV,
&sulqw uhvsrqvhbbskudvh
& fohdu suhy rxwsxw
flufohwh{w51ghohwh+3/ HQG,
flufohwh{w51lqvhuw+3/vwu+

uhvsrqvhbskudvh,,

&vhw xs
zlqgrz @ Wn+,
zlqgrz1wlwoh+*Pdjlf ;*,
zlqgrz1jhrphwu|+%633{433%, &z{k
zlqgrz1uhvl}deoh+3/3,

UHVSRQVHV @ ^%Lw lv fhuwdlq%/
%Lw lv ghflghgo| vr%/
%Zlwkrxw d grxew%/
%\hv ghilqlwho|%/
%\rx pd| uho| rq lw%/
%Dv L vhh lw |hv%/
%Prvw olnho|%/
%Rxworrn jrrg%/
%\hv%/
%Vljqv srlqw wr |hv%/
%Uhso| kd}| wu| djdlq%/

%Dvn djdlq odwhu%/
%Ehwwhu qrw whoo |rx qrz%/
%Fdqqrw suhglfw qrz%/
%Frqfhqwudwh dqg dvn djdlq%/
%Grq*w frxqw rq lw%/
%P| uhso| lv qr%/
%P| vrxufhv vd| qr%/
%Rxworrn qrw vr jrrg%/
%Yhu| grxewixo%`

&ghilqh dqg sodfh odehov
er{4 @ Odeho+zlqgrz/ wh{w@%T= %,
er{5 @ Odeho+zlqgrz/ wh{w@%Dqvzhu= %,

er{41julg+urz @ 4/ froxpq @ 4/
sdg{ @ 8/ sdg| @ 8,

er{51julg+urz @ 5/ froxpq @ 4/
sdg{ @ 8/ sdg| @ 8,

&ghilqh hqwu| er{
flufohYdu @ VwulqjYdu+,
flufohwh{w @ Hqwu|+zlqgrz/

wh{wyduldeoh@flufohYdu,

&ghilqh rxwsxw er{
flufohYdu5 @ VwulqjYdu+,
flufohwh{w5 @ Hqwu|+zlqgrz/

wh{wyduldeoh@flufohYdu5,

&glvsod| er{hv
flufohwh{w1julg+urz @ 4/ froxpq @ 5,
flufohwh{w51julg+urz @ 5/ froxpq @ 5,

&ghilqh dqg sodfh exwwrqv
uhvsrqvh @ Exwwrq+ zlqgrz/

wh{w @*uhvsrqvh*/ frppdqg@uhvsrqvh,
h{lwewq @ Exwwrq+ zlqgrz/

wh{w @*H{lw*/ frppdqg@h{lw,

&sodfh exwwrqv
uhvsrqvh1julg+urz @ 7/ froxpq @ 4/

sdg{ @ 4/ sdg| @ 4,
h{lwewq1julg+urz @ 7/ froxpq @ 5/

sdg{ @ 4/ sdg| @ 4,

&glvsod| zlqgrz
zlqgrz1pdlqorrs+,



��

�%4�3 ,//+ !4 4(% 02/'2!- ). -/2% $%4!),� �)234,9�
7% )-0/24 4(% �94(/. 2!.$/- -/$5,%� �()3 ,%43
53 (!.$ /6%2 4(% 4!3+ /& 3%,%#4).' 7()#(
2%30/.3% 4/ 3(/7 /6%2 4/ 4(% 02/'2!- !.$
-%!.3 4(!4 7% !2% 5.,)+%,9 4/ 3%% 4(% 3!-%
2%30/.3% 47)#%� �% 4(%. $%&).% ! &5.#4)/. 4(!4
#!,,3 50 4(% 2!.$/- 2%30/.3% &2/- !. !22!9 /&
6!,5%3� +./7. !3 ! ,)34 ). �94(/.� � . /52 &5.#4)/.�
uhvsrqvhbskudvh )3 ! 6!2)!",% 4(!4 34/2%3 !
3).',% 2!.$/-,9 3%,%#4%$ 2%30/.3%� � (!6%
#/--%.4%$ /54 4(%sulqw ,).% !3 4()3 7!3 53%$
&/2 4%34).'� (/7%6%2 9/5 -!9 7)3( 4/ 5.#/--%.4
)4 7(),% 4%34).' 9/52 02/'2!-3� �. 4(% &).!, 6%23)/.
/& !.9 02/'2!- )4 )3 2%#/--%.$%$ 4/ 2%-/6%
$%"5' ,).%3 /& #/$% 35#( !3 4()3 3/ 4(!4 4(%9 $/
./4 '%4 !##)$%.4!,,9 5.#/--%.4%$ ,!4%2� 2%35,4).'
). 5.%80%#4%$ "%(!6)/52�

�% ./7 '/ /. 4/ $%&).% 4(% 7).$/7 !3 "%&/2%�
"54 9/5 7),, ./4)#% � (!6% -!$% 4(% 7).$/7 3):%

�� 8 � ��� �()3 -!+%3 4(% 7).$/7 ! "%44%2 &)4
!2/5.$ 4(% 02/'2!- "544/.3 !.$ 4%84 %.429 �
/54054 "/8%3�

�% 490% ). 4(% 2%30/.3%3 7% 7!.4 !.$ 34/2%
4(%3% ). ! ,)34 #!,,%$UHVSRQVHV� �/5 7),, ./4%
4(!4 7% $/ ./4 $%&).% 4(% ,)34 ).3)$% 4(% &5.#4)/.
#!,,� �& 7% $)$� 4(%. 4(% ,)34 7/5,$ "% 2%#2%!4%$
%!#( 4)-% 4(% &5.#4)/. )3 #!,,%$� 7()#( 7/5,$
3,/7 �!,"%)4� ). 4()3 #!3% "9 ./4 -5#(� 4(%
02/'2!-�

�(% ,).%flufohwh{w51ghohwh+3/ HQG, #,%!23
4(% /54054 4%84 "/8 &2/- 4(% &)234 #(!2!#4%2� �()3
+%%03 4(% 02/'2!- 4)$9� �/5 $/.�4 342)#4,9 .%%$ )4
"54 )4 +%%03 4().'3 ). '//$ /2$%2� �(% .%84 ,).%
$/%3 !,, 4(% 7/2+� !.$ ).3%243 4(% 2%30/.3%
6!2)!",% 2%30/.3% 0(2!3% !3 ! 342).'�

�.#% 4()3 )3 $/.% 7% )-0,%-%.4 4(% ��� �
).#/20/2!4).' !,, /& 4(% %,%-%.43 4(!4 7% 2%15)2%�

� !$%#)�"� � ���� � ��  
� /7 7% (!6% 4(% "!3)# 02/'2!- 7/2+).'� 7% #!.
,//+ ). 4/ -!+).' ! &%7 %.(!.#%-%.43� �4
02%3%.4 )& 9/5 $/ ./4 490% ). !.94().' /2 9/5 490%
). ! 3%15%.#% /& .5-"%23 9/5 34),, '%4 !
2%30/.3%� 7()#( #,%!2,9 )3.�4 6%29 (%,0&5,� �% #!.
-/$)&9 4(%uhvsrqvh+, &5.#4)/. ). /52 02/'2!-
4/ 4!+% !##/5.4 /& 4()3� � (!6% !$$%$ #/$% 4/
#(%#+ )& 7(!4 4(% 53%2 %.4%23 )3 !#45!,,9 4%84�
�/7%6%2 53).' 4(% &5.#4)/.lvdoskd+, $/%3.�4
7/2+ (%2% !3 )4 3%%-3 4/ $%4%#4 4(% 30!#%3 ).
9/52 15%34)/. !.$ 4(2/73 50 !. %22/2� �/ '%4
2/5.$ 4()3 � $)$ 3/-%4().' 3,)'(4,9 $)&&%2%.4�

ghi uhvsrqvh+,=
pvj @ %huuru = pxvw eh d

wh{w ydoxh%
l @ flufohwh{w1jhw+,
| @ l1lvgljlw+,
tbohqjwk @ ohq+l1jhw+,,

li | @@ Wuxh ru tbohqjwk @@ 3=
flufohwh{w1lqvhuw+3/+pvj,,

hovh=
uhvsrqvhbskudvh @

udqgrp1fkrlfh+UHVSRQVHV,

& fohdu suhy rxwsxw
flufohwh{w51ghohwh+3/ HQG,

& lqvhuw uhvsrqvh
flufohwh{w51lqvhuw+3/vwu+
uhvsrqvhbskudvh,,

�%2%� 7% $%4%#4 )& 4(% 4%84 ). 4(% 4%84 "/8 )3
.5-%2)# 7)4( l1lvgljlw+, !.$ )& )4 )3 :%2/
#(!2!#4%23 ). ,%.'4( 7)4(ohq+l1jhw+,, � �& %)4(%2
)3 425% 4(%. 7% $)30,!9 !. %22/2� 4(% 4%84 %.4%2%$
�/2 ./4� )3 #,%!2,9 ./4 ! 15%34)/.�

�!34,9� ! 35''%34)/. &/2 &524(%2 )-02/6%-%.4�
(/7 7/5,$ 9/5 02/6)$% ! &5.#4)/. &/2 4(% 53%2 4/
42)''%2 !. !#4)/. 4/ #,%!2 "/4( 4(% ).054 !.$
/54054 "/8%3
 �()3 )3 "54 /.% /& 3%6%2!, 7!93 ).
7()#( 4(% 02/'2!- #!. "% )-02/6%$ !.$ �
%.#/52!'% 9/5 4/ 53% 4()3 !24)#,% !3 4(% "!3)3 &/2
9/52 /7. ).6%.4)6%.%33�

�!5, #!. "% &/5.$ !4� (440���777�:,%!0�.%4
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