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December 12, 2019 

 
 
BY HAND DELIVERY AND ELECTRONIC MAIL 
 
 
Luly E. Massaro, Commission Clerk 
Rhode Island Public Utilities Commission 
89 Jefferson Boulevard 
Warwick, RI  02888 
 
RE:     Docket 4979 – The Narragansett Electric Company d/b/a National Grid  

2020 Energy Efficiency Program Plan 
Response to PUC Post-Hearing Data Requests – Set 1   

 
Dear Ms. Massaro: 
 

I have enclosed 11 copies of National Grid’s1 response to the Public Utilities 
Commission’s First Set of Post-Hearing Data Requests issued in the above-referenced docket.   

 
Thank you for your attention to this filing.  If you have any questions, please contact me 

at 781-907-2121.  
 
        Sincerely,  
 

    
        Raquel J. Webster 

Enclosures 
 
cc: Docket 4979 Service List  

Jon Hagopian, Esq. 
John Bell, Division 

                                                 
1 The Narragansett Electric Company d/b/a National Grid (National Grid or Company).  

Raquel Webster 
Senior Counsel 



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4979 
In Re: 2020 Energy Efficiency Plan 

Responses to Commission’s First Set of Post-Hearing Data Requests 
Issued on December 12, 2019 

   
 

Prepared by or under the supervision of:  Laura Rodormer 

Post-Hearing PUC 1-1 
 

Request: 
 

Please provide a copy of the report cited on page 2 of the Response to Data Request 1-35  
(Source: https://rmi.org/insight/the-economics-of-electrifying-buildings/).   
 
Response: 
 
Please see Attachment PH PUC 1-1. 
  



The Narragansett Electric Company 
d/b/a National Grid 

RIPUC Docket No. 4979 
In Re: 2020 Energy Efficiency Plan 

Responses to Commission’s First Set of Post-Hearing Data Requests 
Issued on December 12, 2019 

   
 

Prepared by or under the supervision of:  Laura Rodormer 

Attachment PH PUC 1-1 
 

The above-referenced attachment is 73 pages 
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Yf\(^mjl`]j(aehjgn]([mklge]j(][gfgea[k0(R`]([gklk(

hj]k]fl]\(af(Da_mj](9(af[dm\](khY[](`]Ylaf_.(oYl]j(
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l][`fgdg_q(Yf\(]d][lja[(_ja\(af(Ydd(Zml(l`](egkl(

[gYd/`]Ynq(j]_agfk0an(Gf(\][Y\]k(hYkl.(Zmad\af_(

]d][lja'[Ylagf(e]Yfl(afklYddaf_(af]%[a]fl(]d][lja[(

j]kaklYf[](\]na[]k(gj(gd\]j(`]Yl(hmehk(l`Yl(

h]j^gje]\(hggjdq(Yl([gd\(l]eh]jYlmj]k.(hgo]j]\(Zq(Y(

[gYd/\geafYl]\(_ja\0(@]lo]]f(l`](af]%[a]f[q(g^(l`](

\]na[]k(Yf\(l`](`a_`([YjZgf(afl]fkalq(g^(l`](hgo]j(

_]f]jYlagf.(`]Ylaf_(oal`(]d][lja[alq(oYk(\ajla]j(Yf\(

egj](]ph]fkan](l`Yf(Zmjfaf_(fYlmjYd(_Yk(gf(kal]0(@ml(

fgo.(]%[a]fl(eg\]jf(`]Yl(hmehk([geZaf]\(oal`(Y(

dgo]j/[YjZgf(_ja\(`Yn]([j]Yl]\(Y(f]o(ghhgjlmfalq(lg(

\][YjZgfar](oal`(]d][lja'[Ylagf0

Gf(Fgmklgf.(MYcdYf\.(Yf\(Njgna\]f[].(`]Yl(hmeh(

kqkl]ek(hjg\m[](d]kk([YjZgf(]eakkagfk(l`Yf(fYlmjYd(

_Yk(kqkl]ek(lg\Yq0(U`]f([gehYj]\(lg(`]Ylaf_(gad(Yf\(

hjghYf](af(Njgna\]f[].(l`]([YjZgf(kYnaf_k(^jge(^m]d(

koal[`af_(Yj](]n]f(egj](\jYeYla[0(@][Ymk](A`a[Y_gzk(

_ja\(ak(dYj_]dq([gYd/'j]\(gf(l`](eYj_af.(Yl(d]Ykl(af(

l`](k`gjl(l]je.(`]Yl(hmeh(kqkl]ek([mjj]fldq(`Yn](

`a_`]j(]eakkagfk(l`Yf(fYlmjYd(_Yk(kqkl]ek0(Ual`(l`](

[gflafm]\(hY[](g^([gYd(hdYfl(j]laj]e]fl.(o](]ph][l(

l`ak(lg([`Yf_](af(^Yngj(g^(]d][lja'[Ylagf0(P][ahjg[Yddq.(

af(j]_agfk(l`Yl(Ydj]Y\q(`Yn](Y(j]dYlan]dq(dgo/[YjZgf(

_]f]jYlagf(eap�km[`(Yk(P`g\](GkdYf\.(o`]j](l`](

eYj_afYd(]eakkagfk(afl]fkalq(Yn]jY_]k(;37(dZ01KU`�

`]Yl(hmeh(kqkl]ek(Yj](ka_fa'[Yfldq(d]kk([YjZgf(

afl]fkan](l`Yf(fYlmjYd(_Yk0

Lgl](l`Yl(o](af[dm\](Yaj([gf\alagfaf_(dgY\k(af(gmj(

YfYdqkak.(]n]f(l`gm_`(l`]q(Yj](Ydj]Y\q(]d][lja']\0(

R`ak(ak(Z][Ymk](`]Yl(hmehk(^mf[lagf(Yk(Zgl`(Yaj(

[gf\alagf]jk(Yf\(`]Yl]jk.(Yf\(g^l]f(hjgna\](Yaj(
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?A(kqkl]ek0(Amklge]jk(^Y[af_(l`](hjgkh][l(g^(

j]hdY[af_(Zgl`(Yf(Yaj([gf\alagf]j(Yf\(^mjfY[]([Yf(kYn](

afklYddYlagf([gkl(Zq([`ggkaf_(Y(`]Yl(hmeh(^gj(Zgl`(

^mf[lagfk.(Yf\(g^l]f(j]\m[]([YjZgf(^mjl`]j(\m](lg(l`](

]%[a]f[q(aehjgn]e]fl(af(Yaj([gf\alagfaf_(l`](`]Yl(
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o`Yl(_]f]jYlgj(ak({gf(l`](eYj_af|(af(Y(hYjla[mdYj(

kqkl]e(af(]Y[`(37/eafml](af[j]e]fl(^gj(Y(q]Yj0n(R`ak(

eYj_afYd(_]f]jYlgj(ak(l`](hgo]j(hdYfl(l`Yl(emkl(

af[j]Yk](alk(gmlhml(a^(\]eYf\(af[j]Yk]k0(Gf(A`a[Y_g.(

l`](\geafYfl(eYj_afYd(_]f]jYlagf(l`jgm_`gml(l`](

q]Yj(ak([gYd.(hjg\m[af_(Yjgmf\(4.388(dZ0(AM
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Y(f]o(]d][lja[(`]Ylaf_(dgY\(ogmd\(`Yn](l`](]&][l(g^(

af[j]Ykaf_(aee]\aYl](gmlhml(^jge(l`]k]([gYd(hdYflk(

Yf\(Y\\af_(]eakkagfk(Y[[gj\af_dq0

R`ak(YhhjgY[`(`Yk(l`](Z]f]'l(g^([gfka\]jaf_(l`](

[`Yf_]k(l`Yl(dgY\(_jgol`(`Yk(gf(l`](_ja\(jYl`]j(l`Yf(

[gfka\]jaf_(l`](_]f]jYlagf(l`Yl(ogmd\(lYc](hdY[](

j]_Yj\d]kk(g^([`Yf_]k(af(dgY\(,Yk(af(l`](Yn]jY_](

[YjZgf(YhhjgY[`-0(Fgo]n]j.(al(\g]k(`Yn](\jYoZY[ck0(

Dajkl.(al(\g]k(fgl([gfka\]j([`Yf_]k(af(l`](_ja\(gn]j(

lae].(fYe]dq(l`Yl([gYd(hdYflk(Yj](j]lajaf_(Yjgmf\(l`](

[gmfljq.(Yf\(l`](_ja\(l`Yl(^mlmj](`]Yl(hmehk(oadd(\jYo(

^jge(oadd(dggc(\a&]j]fl(l`Yf(l`](_ja\(af(42380(?f\(

k][gf\.(l`ak(k`gjl/l]je(YhhjgY[`(\g]k(fgl([gfka\]j(

`go(af[j]Yk]k(af(dgY\.(]kh][aYddq(l`gk](oal`(\]eYf\(

$]paZadalq(l`Yl([Yf([gaf[a\](oal`(h]jag\k(g^(`a_`(oaf\(gj(

kgdYj(gmlhml.(Y&][l(\][akagfk(YZgml(o`Yl(j]kgmj[]k(lg(

Y\\(lg(l`](kqkl]e0(
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dgY\.(Yf\(l`](dgf_/l]je([`Yf_]k(af(hdYflkz([YhY[alq(
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_]f]jYlagf(af(j]khgfk](lg(dgY\(_jgol`0(R`](dgf_/l]je(
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l`ak(klm\q0((

Fgo]n]j.(Yk(Yf(addmkljYlan](`qhgl`]la[Yd.(o]([gfka\]j(

l`](^gddgoaf_(k[]fYjag(^gj(A`a[Y_g=(l`Yl(kge]([gYd(

hdYflk(af[j]Yk]([YhY[alq(^Y[lgj(aee]\aYl]dq(gj(\]dYq(

j]laj]e]fl(af(j]khgfk](lg(dgY\(_jgol`.(Zml(l`Yl((

eYfq(kladd(j]laj].(o`ad](af[j]Yk]\(dgY\(ak(e]l(Zq((

fYlmjYd(_Yk(Yf\(oaf\0(U`ad](l`]([YjZgf(aehY[l(af(l`](

'jkl(q]Yj(ogmd\(Z]([gYd/`]Ynq.(af(^mlmj](q]Yjk(l`](

Y\\alagf(g^(f]o(_Yk(Yf\(oaf\(_]f]jYlagf(lg(e]]l(dgY\(

_jgol`(ogmd\([ge](aflg(hdYq0(R`](dgf_/l]je([YjZgf(

aehY[l([Yf(Z]([gfn]q]\(Yk(l`]([geZaf]\(aehY[l(g^(

l`]k](^Y[lgjk(gn]j(Y(37/q]Yj(da^]lae](g^(l`](\]na[]k0((

Dgj(gmj(`qhgl`]la[Yd.(o](Ykkme](l`ak([geZaf]\(aehY[l(

ak(]imYd(hYjlk([gYd.(fYlmjYd(_Yk.(Yf\(oaf\.(j]kmdlaf_(af((

Y(Z]f]'[aYd(gmldggc(^gj(]d][lja'[Ylagf.(Yk(k`gof((

af(Da_mj](330
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hgo]j^md(_j]]f`gmk](_Yk(a^(]eall]\(\aj][ldq(aflg(

l`](Ylegkh`]j].(\janaf_(;7(lae]k(egj](oYjeaf_(

l`Yf([YjZgf(\agpa\](gn]j(Y(42/q]Yj(h]jag\03<(R`](

hjg\m[lagf(Yf\(\akljaZmlagf(g^(fYlmjYd(_Yk(ak(cfgof(lg(

d]Yc(e]l`Yf].(af[j]Ykaf_(l`](_dgZYd(oYjeaf_(aehY[l((

g^(fYlmjYd(_Yk(Z]qgf\(l`](nYdm](lqha[Yddq([gfka\]j]\((

af(_Yk([geZmklagf.(o`]l`]j(af(Y(hgo]j(hdYfl.(^mjfY[].(

gj(oYl]j(`]Yl]j0(U](Y[[gmfl(^gj(l`Yl(aehY[l(`]j].((

mkaf_(d]YcY_](]klaeYl]k(jYf_af_(^jge(4*.(CN?zk((

4238(]klaeYl].(lg(50;*.(^jge(PgZ]jl(FgoYjl`zk(

j]k]Yj[`(Yl(Agjf]dd042

Gf(A`a[Y_g.(l`](hj]nYd]f[](g^([gYd(hdYflk(Yk(

eYj_afYd(_]f]jYlgjk(km__]klk(l`Yl(]d][lja'[Ylagf(ak(

ka_fa'[Yfldq(egj]([YjZgf(afl]fkan](l`Yf(fYlmjYd(_Yk(

kqkl]ek0(Fgo]n]j.(Y[[gmflaf_(^gj(e]l`Yf](]eakkagfk(

ka_fa'[Yfldq(af[j]Yk]k(l`](]eakkagfk(aehY[l(g^(fYlmjYd(

_Yk(kqkl]ek(af(j]dYlagf(lg([gYd(]eakkagfk0(Bm](lg(

l`](af[j]Yk]\(]eakkagfk(g^(fYlmjYd(_Yk(kqkl]ek(oal`(

e]l`Yf](d]YcY_].(`]Yl(hmeh(kqkl]ek(af(A`a[Y_g(fgo(

`Yn]([gehYjYZd](]eakkagfk(aehY[lk(lg(fYlmjYd(_Yk(mk](

af(l`](`ge]0(F]Yl(hmehk(jYf_](^jge(34*(egj]([YjZgf(
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kqkl]ek.(\]h]f\af_(gf(l`](d]YcY_](jYl](mk]\0(
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Fgo]n]j.(l`]([YjZgf/afl]fkan](gad(Yf\(hjghYf](

kqkl]ek(mk]\(af(l`](Lgjl`]Ykl(\g(fgl(`Yn](e]l`Yf](
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Yf\(]d][lja[alq(jYl]k.(o]([gfka\]j]\(Y\\alagfYd(

k[]fYjagk(^gj([]jlYaf(_]g_jYh`a]k0(Gf(Njgna\]f[].(o](

Ydkg([gehYj]\(`]Ylaf_(gad(Yf\(hjghYf](kqkl]ek.(Yk(
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<?=JG;%+.

LCR(NPCQCLR(AMQR(MD(U?RCP(?LB(QN?AC(AMLBGRGMLGLE.(M?IJ?LB("RFMSQ?LB()!



RFC(CAMLMKGAQ(MD(CJCARPGDWGLE(@SGJBGLEQ(s(-*

?(AJMQCP(JMMI=(ECMEP?NFGCQ(GL(BCR?GJ

`]Yl(hmeh(hjgna\]k(Zgl`(`]Ylaf_(Yf\(Yaj([gf\alagfaf_.(

Ynga\af_(l`](f]]\(lg(hmj[`Yk](Zgl`(Y(^mjfY[](Yf\(Yf(

Yaj([gf\alagf]j0(Gf(MYcdYf\.(o]([gfka\]j(log(lae]/
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oadd(]ph]ja]f[](klYjlaf_(af(423<0(@][Ymk](f]Yjdq(Ydd(

[mklge]jk(oadd(Z](]fjgdd]\(gf(l`ak(RMS(jYl](Zq(\]^Ymdl.(

o](\g(fgl(]nYdmYl](Y($Yl(]d][lja[(jYl]0(@][Ymk](l`ak(

\]^Ymdl(jYl](`Yk(j]dYlan]dq(ead\(hja[](\a&]j]flaYdk(

,gfdq(mh(lg(42*(hja[](hj]eame(^gj(h]Yc(h]jag\k-.(o](

Ydkg(]nYdmYl]\(Y(j]hj]k]flYlan](5=3(RMS(jYl](Yk(Yf(

addmkljYlan](]pYehd](g^(Y(jYl](oal`(af[j]Yk]\(hja[](

\a&]j]flaYdk.(dac](kge](g^(NE+Czk(ghl/af(jYl]k0na

R`]($]paZd](\]na[](gf(l`](5=3(jYl](g&]jk(l`](egkl(

da^]lae](kYnaf_k(Yk(al(ghlaear]k(^gj(\]eYf\($]paZadalq(

Zq(kljYl]_a[Yddq(hj]`]Ylaf_(gj(hj][ggdaf_(khY[](Yf\(

oYl]j.(kYnaf_(f]Yjdq()3.222(af(da^]lae](]f]j_q([gklk(

[gehYj]\(lg(Yf(af$]paZd](\]na[](gf(l`](klYf\Yj\(jYl]0(

R`](\]^Ymdl(RMS(jYl](`Yk(lgg(keYdd(Y(hja[](\a&]j]flaYd(

,Yl(egkl.(h]Yc(hja[af_(ak(3<*(_j]Yl]j(l`Yf(g&/h]Yc(

hja[af_-(lg(]f[gmjY_](ka_fa'[Yfl(dgY\(k`a^laf_(gj(lg(

[Yhlmj](ka_fa'[Yfl(kYnaf_k.(Yf\(al(eYq(fgl(j][gmh(l`](

Y\\]\([gkl(g^(]imahhaf_(l`](\]na[]k(oal`(]pljY([gfljgd(

[YhYZadalq(lg(gh]jYl]($]paZdq0(

Gf(j]ljg'l(Zmad\af_k.(`]Yl(hmehk(Yj](egj](]ph]fkan](

l`Yf(kaehdq(j]hdY[af_(Y(_Yk(^mjfY[](Yf\(oYl]j(`]Yl]j0(

U`ad](fYlmjYd(_Yk(j]eYafk(l`]([`]Yh]kl(ghlagf.(

ghlaearaf_(^gj(\]eYf\($]paZadalq(oal`(Y(`qhgl`]la[Yd(

5=3(RMS(jYl](eYc]k(Y(`]Yl(hmeh(kqkl]e(egj]([gkl/

]&][lan].(kYnaf_(egj](l`Yf()4.222(gn]j(Y(klYf\Yj\.(
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fgf/ghlaear]\(`]Yl(hmeh0(Fgo]n]j.(a^(Y(`gmk]`gd\(

ak(kaemdlYf]gmkdq(j]hdY[af_(Zgl`(Yf(Yaj([gf\alagf]j(

Yf\(fYlmjYd(_Yk(khY[](Yf\(oYl]j(`]Ylaf_(kqkl]ek.(al(

ak(egj]([gkl/]&][lan](lg(]d][lja^q>(jYl`]j(l`Yf(hYqaf_(

^gj(Yf(Yaj([gf\alagf]j.(^mjfY[].(Yf\(oYl]j(`]Yl]j.(

`gmk]`gd\k([Yf(hmj[`Yk](bmkl(log(\]na[]k=(Yf(Yaj/

kgmj[](`]Yl(hmeh(Yf\(`]Yl(hmeh(oYl]j(`]Yl]j0(R`](

$]paZd](\]na[]k(gf(l`](\]^Ymdl(RMS(`Yn](Y(kda_`ldq(

`a_`]j([gkl(l`Yf(Y(klYf\Yj\(\]na[]>(l`](kYnaf_k(

hgkkaZd](^jge(\]eYf\($]paZadalq(Yj](lgg(keYdd(lg(

gn]j[ge](l`](af[j]Yk]\(\]na[]([gklk(lg(]fYZd](

\]eYf\($]paZadalq0(

@mad\af_(]d][lja'[Ylagf(Ydj]Y\q(j]\m[]k([YjZgf(

af(AYda^gjfaY(oal`(lg\Yqzk(_ja\.(Yf\(l`ak([YjZgf(

Z]f]'l(oadd(af[j]Yk](Yk(AYda^gjfaYzk(_ja\([gflafm]k(

lg(\][YjZgfar]0(Gf(Ydd(k[]fYjagk.(`]Yl(hmeh(kqkl]ek(

hjg\m[](ka_fa'[Yfldq(d]kk([YjZgf(]eakkagfk(l`Yf(

fYlmjYd(_Yk(kqkl]ek>(j]ljg'l(`gmk]`gd\k(oal`(`]Yl(

hmehk(ogmd\(]eal(4.222(^]o]j(hgmf\k(g^([YjZgf(h]j(

q]Yj(l`Yf(fYlmjYd(_Yk(kqkl]ek0(R`ak(ak(ljm](]n]f(ZYk]\(

gf(lg\Yqzk(eYj_afYd(_]f]jYlagf(eap.(o`a[`(Yn]jY_]k(

YZgml(3.222(dZ0(AM
4
1KU`0(?k(AYda^gjfaYzk(_ja\(

Z][ge]k(af[j]Ykaf_dq(j]f]oYZd](af(j]khgfk](lg(l`](

klYl]zk(eYf\Yl](^gj(72*(j]f]oYZd](]f]j_q(Zq(4252.(

l`](dgf_/l]je(aehY[l(g^(Y\\af_(]d][lja[alq(\]eYf\(oadd(

\jan](ka_fa'[Yfl(f]o(j]f]oYZd](_]f]jYlagf0(

LglYZdq.(f]o([gfkljm[lagf(`ge]k(`Yn](d]kk(l`Yf(

`Yd^(l`]([YjZgf(^gglhjafl(Yk(l`](d]kk/]%[a]fl(]paklaf_(

`ge](eg\]d]\(`]j].(]n]f(af(MYcdYf\zk(ead\([daeYl]0(

R`ak(j]af^gj[]k(l`](aehgjlYf[](g^(]f]j_q(]%[a]f[q(

klYf\Yj\k(af(f]o(Zmad\af_.(Yf\(g^(]%[a]f[q(j]ljg'lk(af(

]paklaf_(Zmad\af_k.(j]_Yj\d]kk(g^(^m]d([`ga[]0(

GTR][[T\SPaX]\`%QP`TS%]\%DPYZP\S%_T`bZa`

}(P][g_far](Yf\(]f[gmjY_](Ydd/]d][lja[(f]o(

[gfkljm[lagf(Zmad\af_k(Yk(Zgl`(Y([gkl/j]\m[af_(Yf\(

[YjZgf/j]\m[af_(e]Ykmj](l`jgm_`(f]o(Zmad\af_(

[g\]k(Yf\(af[]flan](hjg_jYek0

}(Jaeal(gj(klgh(^mjl`]j(]phYfkagf(g^(l`](fYlmjYd(

_Yk(\akljaZmlagf(kqkl]e(lg(k]jna[](egj](`ge]k0(

Cd][lja[(khY[](Yf\(oYl]j(`]Ylaf_(ak(dac]dq(lg(

hjgna\](l`](kYe](k]jna[](lg([mklge]jk(^gj(d]kk(

[gkl(Yf\([YjZgf(]eakkagfk.(Yf\(Ynga\(l`](jakc(g^(

kljYf\]\(_Yk(\akljaZmlagf(Ykk]lk0

}(Cf[gmjY_](dgY\(k`a^laf_(g^(khY[](Yf\(oYl]j(

`]Ylaf_(dgY\k(aflg(ea\\Yq(h]jag\k(g^(`a_`(kgdYj(

_]f]jYlagf.(lg(Y[[geeg\Yl](AYda^gjfaYzk(\m[c(

[mjn]�l`]([mjn](k`goaf_(l`](\a&]j]f[](af(

]d][lja[alq(\]eYf\(Yf\(l`](Yegmfl(g^(YnYadYZd](

kgdYj(]f]j_q(l`jgm_`gml(l`](\Yq0(R`](hjghgk]\(

\]^Ymdl(RMS(jYl]k(`Yn](afkm%[a]fl(hja[](

\a&]j]flaYdk(lg(]f[gmjY_](ka_fa'[Yfl(dgY\(k`a^laf_(

^gj(l`]jeYd(dgY\k0(?dl]jfYlan]k(af[dm\](ghl/af(jYl]k(

oal`(`a_`]j(hja[](\a&]j]flaYdk.(mladalq(\]eYf\(

j]khgfk](hjg_jYek.(gj(hjg[mj]e]fl(g^(l`aj\/hYjlq(

Y__j]_Ylgj(kgdmlagfk0
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Dgj(f]o([gfkljm[lagf.(klYf\Yj\(`]Yl(hmehk(g&]j(

egj](l`Yf()5.722(af(da^]lae](kYnaf_k(Yk([gehYj]\(

lg(fYlmjYd(_Yk(khY[](Yf\(oYl]jaf_(`]Ylaf_(oal`(

Yf(Yaj([gf\alagfaf_(kqkl]e0(Fgo]n]j.(af(j]ljg'l(

Zmad\af_k.(fYlmjYd(_Yk(kqkl]ek(j]eYaf([`]Yh]j(l`Yf(

]d][lja'[Ylagf(Zq(Y(kaeadYj(eYj_af0(Dgj(Y(`gmk]`gd\(

^Y[af_(j]hdY[]e]fl(g^(Zgl`(Y(_Yk(^mjfY[](Yf\(Yaj(

[gf\alagfaf_(mfal.(`]Yl(hmehk([Yf(g&]j(ka_fa'[Yfl(

da^]lae](kYnaf_k.(egj](l`Yf()4.222(Yk([gehYj]\(lg(

j]hdY[af_(Zgl`(\]na[]k(af\ana\mYddq0(

F]Yl(hmeh(kqkl]ek(gf(RVS(Cf]j_qzk({Dj]](La_`lk|(

jYl].(oal`(`a_`]j(]d][lja[alq(hja[]k(\mjaf_(l`](\Yq(

Yf\(^j]](]d][lja[alq(Yl(fa_`lk.(`Yn](`a_`]j([gklk(l`Yf(

`]Yl(hmehk(gf(Y($Yl(jYl](hdYf.(\m](lg(l`](ka_fa'[Yfl(

\Yqlae]([ggdaf_(dgY\(af(Fgmklgf0(Fgo]n]j.(^gj(

Y([mklge]j(o`g(\g]k(mk](l`](Dj]](La_`lk(jYl].(

ghlaearaf_(`]Yl(hmehk(^gj(\]eYf\($]paZadalq(kYn]k(

Yjgmf\()3.222(af(f]l(hj]k]fl([gkl0(R`ak(af[dm\]k(

hj]`]Ylaf_(oYl]j(gn]jfa_`l(Yf\(hj][ggdaf_(gj(

hj]`]Ylaf_(l`](`ge](Y__j]kkan]dq(o`ad](]d][lja[alq(ak(

^j]](lg(j]\m[]([gfkmehlagf(\mjaf_(l`](\Yq0(

QlYf\Yj\(`]Yl(hmehk(\g(j]\m[]([YjZgf(]eakkagfk(

[gehYj]\(lg(fYlmjYd(_Yk(af(R]pYk0(LYlmjYd(_Yk(

kqkl]ek(Yj](37*(egj]([YjZgf(afl]fkan](l`Yf(`]Yl(

hmeh(kqkl]ek(af(f]o(`ge]k.(Yf\(32*(egj]([YjZgf(

afl]fkan](af(j]ljg'l(`ge]k0

Mhlaearaf_(^gj(Dj]](La_`lk([Yf(d]Y\(lg(mfafl]f\]\(

[gfk]im]f[]k(^gj([YjZgf=($]paZd](\]na[]k.(ghlaear]\(

lg(hj]`]Yl(gj(hj][ggd(n]jq(Y__j]kkan]dq(\mjaf_(l`](
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fa_`l(o`]f(]d][lja[alq(ak(^j]].(mk](em[`(egj](]f]j_q(

l`Yf(klYf\Yj\(`]Yl(hmehk0(R`ak(Y\\alagfYd(]f]j_q(mk](

af[j]Yk]k(]eakkagfk.(eYcaf_(Y($]paZd](`]Yl(hmeh(42*(

egj]([YjZgf(afl]fkan](l`Yf(Y(klYf\Yj\(`]Yl(hmeh.(Yf\(

34*(egj]([YjZgf(afl]fkan](l`Yf(Y(fYlmjYd(_Yk(kqkl]e(

^gj(Y(j]ljg'l(Zmad\af_0(Lgl](l`Yl(l`ak([gf[dmkagf(Yhhda]k(

lg(l`](k`gjl/l]je(aehY[l(g^(af[j]Yk]\(fa_`llae](]f]j_q(

mk](Zml(\g]k(fgl([gfka\]j(l`](dgf_/l]je(aehY[l(g^(

af[j]Yk]\(fa_`llae](\]eYf\.(Yf\.(^gj(afklYf[].(l`](

hgl]flaYd(^gj(Y[[geeg\Ylaf_(egj](oaf\(hgo]j(gf(l`](

R]pYk(_ja\0(

GTR][[T\SPaX]\`%QP`TS%]\%>]b`a]\%_T`bZa`

}(P]lYad]jk([Yf(g&]j(f]o(Zmf\d]\(]d][lja'[Ylagf(

hY[cY_]k.(af[dm\af_(o`gd]/`ge](]d][lja'[Ylagf(

Yf\(lYadgj]\(jYl]k(gj(\]eYf\(j]khgfk](hjg_jYek(

^gj(l`]k]([mklge]jk0(Qgh`akla[Yl]\(g&]jaf_k([gmd\(

af[dm\](keYjl(l`]jegklYl(hjg_jYek(lg(ghlaear](

hj]`]Ylaf_(Yf\(hj][ggdaf_(ZYk]\(gf(l`](eYjc]l(

hja[]k(l`](j]lYad]j(^Y[]k(o`ad](c]]haf_([mklge]j(

[ge^gjl(oal`af(Y[[]hlYZd](jYf_]k0(GffgnYlan](

hjg\m[lk(^gj(]fnajgfe]flYddq([gfk[agmk([mklge]jk(

[gmd\(^mjl`]j(ghlaear](^gj(afl]_jYlagf(g^(oaf\(

j]kgmj[]k(gf(R]pYkzk(_ja\0(

}(AgeZaf](Zmad\af_(]%[a]f[q(e]Ykmj]k(oal`(

]d][lja'[Ylagf0(?k(af(gl`]j(_]g_jYh`a]k.(]f]j_q(

[gklk(Yf\([YjZgf(aehY[lk(^gj(]%[a]fl(f]o(`ge]k(

Yj](d]kk(l`Yf(`Yd^(l`gk](af(af]%[a]fl(Zmad\af_k0(
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Gf(Njgna\]f[].(`]Yl(hmehk(Yj](egj]([gkl/]&][lan]((

Yf\(j]\m[]([YjZgf(]eakkagfk(af(Ydd(k[]fYjagk.(oal`((

l`](]p[]hlagf(g^(j]ljg'lk(g^(]paklaf_(fYlmjYd(_Yk(

kqkl]ek0(Cd][lja'[Ylagf(g&]jk(hYjla[mdYjdq(dYj_]((

[YjZgf(Yf\([gkl(kYnaf_k(hgl]flaYd([gehYj]\(lg(

`]Ylaf_(gad(Yf\(hjghYf](kqkl]ek0

Dgj(f]odq([gfkljm[l]\(`ge]k.(`]Yl(hmehk(Yj](l`](

egkl([gkl/]&][lan](ghlagf(Yk([gehYj]\(lg(Ydd(^gkkad(

^m]dk.(kYnaf_(egj](l`Yf()4.222(Y_Yafkl(l`](f]pl(

[`]Yh]kl(ghlagf.(fYlmjYd(_Yk0(

Gf(]paklaf_(`ge]k.(j]hdY[af_(Y(fYlmjYd(_Yk(^mjfY[](Yf\(

oYl]j(`]Yl]j(oal`(f]o(_Yk(\]na[]k([gklk(d]kk(l`Yf(Y(

`]Yl(hmeh(j]ljg'l.(j]_Yj\d]kk(g^(o`]l`]j(Y(`gmk]`gd\(

ak(j]hdY[af_(Yf(Yaj([gf\alagf]j(kaemdlYf]gmkdq0(

R`]([geZafYlagf(g^(P`g\](GkdYf\zk([gd\([daeYl].(

o`a[`(j]\m[]k(l`](]%[a]f[q(g^(`]Yl(hmeh(`]Ylaf_(

h]j^gjeYf[].(Yf\(Y(d]Ycq(`ge](j]kmdlk(af(`a_`(

]d][lja[alq(mkY_](^gj(`]Ylaf_(Y(j]ljg'l(`ge]0(AgeZaf]\(

oal`(j]dYlan]dq(`a_`(]d][lja[alq(hja[]k(af(P`g\](GkdYf\.(

l`ak(`a_`(`]Ylaf_(mkY_](eYc]k(]d][lja'[Ylagf(egj](

[gkldq(l`Yf(fYlmjYd(_Yk(^gj(j]ljg'l(`ge]k0

Fgo]n]j.(eYfq(Yj]Yk(af(L]o(Cf_dYf\(dY[c(_Yk(

af^jYkljm[lmj](Yf\(afkl]Y\(j]dq(gf(`]Ylaf_(gad(gj(

hjghYf]>(`]Yl(hmehk(`Yn](Y(dgo]j(f]l(hj]k]fl([gkl(

l`Yf(Zgl`(`]Ylaf_(gad/(Yf\(hjghYf]/'j]\(kqkl]ek0(

NjghYf](kqkl]ek(Yj](]plj]e]dq(]ph]fkan].(\m](lg(

`a_`(^m]d([gklk>(koal[`af_(lg(`]Yl(hmeh(kqkl]ek([Yf(
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kYn](Yl(d]Ykl()32.222(af(da^]lae]([gklk([gehYj]\(lg(

hjghYf]0(U`]j](_Yk(af^jYkljm[lmj](\g]k(fgl([mjj]fldq(

]pakl.(`gmk]`gd\k([Yf(k]](ka_fa'[Yfl(kYnaf_k(^jge(

koal[`af_(lg(]d][lja[(`]Yl(hmehk0(

Ean]f(l`](dgo([YjZgf(afl]fkalq(af(P`g\](GkdYf\�gf(

Yn]jY_].(l`](eYj_afYd(]eakkagfk(afl]fkalq(ak(;37(dZ01

KU`�]d][lja'[Ylagf(g^(khY[](Yf\(oYl]j(`]Ylaf_(

ka_fa'[Yfldq(j]\m[]k(]eakkagfk([gehYj]\(lg(_Yk.(gad.(

gj(hjghYf]0(F]Ylaf_(gad(ak(hYjla[mdYjdq([YjZgf(afl]fkan].(

Yf\(]d][lja'[Ylagf([mlk(]eakkagfk(af(`Yd^(^gj(`]Ylaf_(gad(

[mklge]jk0(Cn]f(fYlmjYd(_Yk(kqkl]ek(hjg\m[](YZgml(

72*(egj]([YjZgf(]eakkagfk(l`Yf(`]Yl(hmehk0

Ean]f(P`g\](GkdYf\zk([geeale]fl(lg(j]\m[](klYl]oa\](

_j]]f`gmk](_Yk(]eakkagfk(;7*(Z]dgo(3<<2(d]n]dk(

Zq(4272(,Yf\(72*(Zq(4257-.(]d][lja'[Ylagf(g^(khY[](

Yf\(oYl]j(`]Ylaf_(oadd(Z](Y([jala[Yd(kljYl]_q(lg(e]]l(

l`]k](lYj_]lk0(

Dgj(Zgl`(f]o([gfkljm[lagf(Yf\(j]ljg'l.(`]Yl(hmehk(

hjg\m[](ka_fa'[Yfldq(d]kk(]eakkagfk(l`Yf(Ydd(^gkkad(

^m]dk.(_an]f(l`](dgo/[YjZgf(]d][lja[alq(eap(af(L]o(

Cf_dYf\0(LYlmjYd(_Yk(kqkl]ek(`Yn](l`](k][gf\(dgo]kl(

]eakkagfk.(^gddgo]\(Zq(hjghYf].(l`]f(`]Ylaf_(gad0(Dgj(

Zgl`(f]o([gfkljm[lagf(Yf\(j]ljg'l.(`]Ylaf_/gad(kqkl]ek(

hjg\m[](loa[](l`]([YjZgf(]eakkagfk(Yk(`]Yl(hmehk0(

LYlmjYd(_Yk(kqkl]ek(hjg\m[](62*(egj]([YjZgf(

]eakkagfk(l`Yf(`]Yl(hmehk(af(Zgl`(f]odq([gfkljm[l]\(

Yf\(j]ljg'l(Zmad\af_k0(
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[gf\alagf]jk(kaemdlYf]gmkdq.(`]Yl(hmehk(Yj](dgo]j([gkl0(

Gf(l`](A`a[Y_g(j]_agf(g^(l`](NHK(eYjc]l.(eYj_afYd(

_]f]jYlagf(gf(l`](_ja\(ak([mjj]fldq(\geafYl]\(Zq([gYd.(
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`]Yl]j(oal`(Y(`]Yl(hmeh(oYl]j(`]Yl]j(l`Yl(kgmj[]k(alk(
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\gddYjk(h]j(q]Yj(g^(kYnaf_k.(Yk(l`](Zmad\af_([Yffgl(

Z]([ge^gjlYZdq(`]Yl]\(kg(`a_`(gj([ggd]\(kg(dgo(
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l]eh]jYlmj]k(Yk(dgo(Yk(/35�D.(l`]([g]%[a]fl(g^(

h]j^gjeYf[](Yl(eYp([YhY[alq(\][j]Yk]k(^jge((
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_ja\(Zq(k`a^laf_(dgY\k(aflg(h]jag\k(g^(dgo/[gkl(Yf\(

YZmf\Yfl(j]f]oYZd](_]f]jYlagf.(j]\m[af_(dgY\k(

\mjaf_(h]jag\k(g^(h]Yc(\]eYf\.(Yf\(hjgna\af_(gl`]j(

_ja\(kmhhgjl(k]jna[]k(Yl(l`](Zmdc(hgo]j(Yf\(dg[Yd(

d]n]dk0(R`]k](\]eYf\($]paZadalq(k]jna[]k([Yf(Z](

_jgmh]\(aflg(^gmj([Yl]_gja]k=(

}(A]PS%`WTSSX\V(ak(l`](j]\m[lagf(g^(]f]j_q(\]eYf\(

\mjaf_(h]jag\k(g^(`a_`(kqkl]e([gkl(gj(h`qka[Yd(

kljYaf(gf(l`](_ja\0(Dgj(khY[](Yf\(oYl]j(`]Ylaf_.(

eYfq(g^(lg\Yqzk(mladalq(\]eYf\(j]khgfk](hjg_jYek(

j]dq(gf(\aj][l(dgY\([gfljgd(lg(\ak[gff][l(\]na[]k(

^jge(l`](_ja\(\mjaf_(h]Yc(lae]k.(gj(lg([q[d](\]na[]k(

gf(Yf\(g&(lg(j]\m[](l`]aj(Y__j]_Yl](\]eYf\0(JgY\(

k`]\\af_(ak(Ydkg(cfgof(Yk([mjlYade]fl0

}(A]PS%`WXUaX\V(ak(Y(\]daZ]jYl]([`Yf_](af(l`]((

lae](l`Yl(]f]j_q(ak([gfkme]\.(oal`gml(j]\m[af_(

l`](lglYd(]f]j_q(hjgna\]\0(QhY[](Yf\(oYl]j(

`]Ylaf_(dgY\k(eYq(Z](k`a^l]\(]Yjda]j(af(lae](Zq(

hj]`]Ylaf_(Y(Zmad\af_(gj(Y(oYl]j(lYfc(af(Y\nYf[](

g^(Y(h]Yc(h]jag\.(kg(l`](Zmad\af_(eYkk(gj(oYl]j(

[Yf(j]lYaf(]fgm_`(`]Yl(lg(e]]l([mklge]j((

[ge^gjl(f]]\k(oal`gml(Y\\alagfYd(]f]j_q((

\]eYf\(\mjaf_(h]Yc(lae]0(

}(7bZY%^]dT_%P\RXZZP_f%`T_cXRT`(j]hj]k]fl(egj](

kh][aYdar]\(k]jna[]k(l`Yl(kmhhgjl(_ja\(gh]jYlagfk0(

R`]k]([Yf(af[dm\](^j]im]f[q(j]_mdYlagf.(o`a[`(

ak(hjgna\]\(Zq(]d][lja[(j]kaklYf[](oYl]j(`]Yl]jk(

lg\Yq>(^Ykl(^j]im]f[q(j]khgfk].(j]imajaf_(n]jq(

^Ykl(\ak[gff][l(g^(dgY\k(af(j]khgfk](lg(^j]im]f[q(

\]naYlagfk>naa(Yf\([gflaf_]f[q(j]k]jn]k.(o`a[`([Yf(

Z](hjgna\]\(Zq(lmjfaf_(g&(j]kaklYf[](gj(`]Yl(hmeh(

\]na[]k(gf(32~52(eafml]k(fgla[](af(j]khgfk](lg(

Yf(mf]ph][l]\(_ja\(]n]fl0(
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Zq(k`a^laf_(egj](dgY\(aflg(h]jag\k(g^(dg[Yd(kgdYj(

_]f]jYlagf-.(gj(h]Yc(eYfY_]e]fl(kh][a'[(lg(Y(

\akljaZmlagf([aj[mal0(R`]k](dg[Yd(k]jna[]k(`Yn](

Z]]f(\]hdgq]\(af(daeal]\([Yk]k(kg(^Yj.(Zgl`(af(

fgf/oaj]k(Ydl]jfYlan]k(hjgb][lk(Yf\(af(]e]j_]f[q(

h]Yc(eYfY_]e]fl.((Zml([gmd\(Z](]phYf\]\(

oal`(kgh`akla[Yl]\(\akljaZml]\(]f]j_q(j]kgmj[]k(
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mk](jYl]0(Gf(l`ak(]pYehd].(l`]([mklge]j(kmZk[jaZ]k(lg(

FYoYaaYf(Cd][lja[(AgehYfqzk(j]ka\]flaYd(lae]/g^/mk](

jYl].(oal`([`]Yh]kl(]f]j_q(\mjaf_(l`](ea\\Yq(h]jag\(

o`]f(kgdYj(hgo]j(ak(YZmf\Yfl.(Yf\(egkl(]ph]fkan](

\mjaf_(l`](kqkl]ezk(]n]faf_(h]Yc0(Gf(j]_mdYj(gh]jYlagf(

oal`gml(Yfq(\]eYf\($]paZadalq.(l`](oYl]j/`]Ylaf_(dgY\(

ak(khj]Y\(l`jgm_`gml(l`](\Yq.(oal`(4<*(^Yddaf_(\mjaf_(
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l`aj\k(g^(l`](]f]j_q(ak([gfkme]\(\mjaf_(ea\\Yq.(Yf\(

gfdq(8*(\mjaf_(l`](]ph]fkan](h]Yc(h]jag\0(?dl`gm_`(

l`](dgY\/k`a^laf_(kljYl]_q([gfkme]k(32*(egj](]f]j_q(

gn]j(l`]([gmjk](g^(l`](q]Yj.(l`]([mklge]jzk(]f]j_q(Zadd(

ak(42*(dgo]j(l`Yf(af(l`](mf[gfljgdd]\(k[]fYjag0(

LglYZdq.(l`ak(kljYl]_q(j]da]k(gf(kmh]j`]Ylaf_(oYl]j(

lg(em[`(`a_`]j(l]eh]jYlmj]k(l`Yf(lqha[Yd(,af(l`ak(

[Yk].(mh(lg(372�D-0(Rg(]fkmj]([gfkme]j(kY^]lq.(l`ak(

kljYl]_q(j]imaj]k(afklYddYlagf(g^(Y(l`]jegklYla[(eapaf_(

nYdn](lg(]fkmj](oYl]j(ak(\]dan]j]\(lg(l`](mk]j(Yl(kY^](

l]eh]jYlmj]k0(Qmh]j`]Ylaf_(kljYl]_a]k(Yj](Ydj]Y\q(af(

mk](^gj(\]eYf\(j]khgfk].(^gj(afklYf[](af(l`](Ej]Yl(

Pan]j(Cf]j_q(hjg_jYe(af(Kaff]kglY.(oal`(92.222(

[gfljgdd]\(oYl]j(`]Yl]jk048(
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Gf(l`](k[]fYjagk(o](]nYdmYl]\(o](^gmf\(jgm_`dq(

)4.222(lg()6.222(af(\]eYf\($]paZadalq(nYdm].(gf(Y(

37/q]Yj(\ak[gmfl]\([Yk`($go(ZYkak.(o`]f(ghlaearaf_(

^gj(lae]/g^/mk](jYl]k(oal`(ka_fa'[Yfl(h]Yc(lg(g&/h]Yc(

hja[](\a&]j]flaYdk(,a0]0.(MYcdYf\(5=3(RMS(Yf\(Fgmklgf(

Dj]](La_`lk-0(U`ad](l`]k]([Yk]k([]jlYafdq(g&]j]\(

_j]Yl]j(nYdm](l`Yf(l`gk](oal`(ead\]j(hja[](\a&]j]flaYdk.(

l`]q(\g(fgl(^mddq([Yhlmj](l`](nYdm](\]eYf\($]paZadalq(

[gmd\(hjgna\](oal`(]d][lja']\(khY[](Yf\(oYl]j(`]Ylaf_0(

Kgj](nYdm]([gmd\(Z]([Yhlmj]\(]al`]j(l`jgm_`(aehjgn]\(

jYl](\]ka_f(gj(]phYf\]\(\]eYf\(j]khgfk](hjg_jYek0
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?\\alagfYd(jYl](]d]e]flk([gmd\(]fYZd](egj](nYdm](

^jge($]paZd](khY[](Yf\(oYl]j(`]Ylaf_.(af[dm\af_([jala[Yd(

h]Yc(hja[af_.(egj](_jYfmdYj(lae](h]jag\k.(Yf\(egj](

\qfYea[(hja[af_=(

}(8_XaXRPZ%^TPY%^_XRX\V(hjgna\]k(n]jq(`a_`(]d][lja[alq(

hja[]k(\mjaf_(Y(daeal]\(fmeZ]j(g^(YffmYd(]n]flk(g^(

k]n]jYd(`gmjkz(\mjYlagf0(Gf(j]lmjf.(l`]([mklge]jzk(

]d][lja[alq(jYl]k(Yj](j]\m[]\(Zq(Y(^]o(h]j[]fl(

Ydd(gl`]j(`gmjk(g^(l`](q]Yj(gj(k]Ykgf0(Ual`(hj]/

[gf\alagfaf_(Yf\([mjlYade]fl(kljYl]_a]k.(]d][lja[(

oYl]j(`]Ylaf_(Yf\(khY[](`]Ylaf_(Yf\([ggdaf_([Yf(

eafaear](\]eYf\(\mjaf_([jala[Yd(h]Yc(h]jag\k(Yf\(

j]Yh(l`](Z]f]'lk(g^(j]\m[]\(q]Yj/jgmf\(hja[af_0

}(B]_T%V_P\bZP_%aX[T%^T_X]S`([Yf(Yddgo(egj](

^j]im]fl(mk](g^(hj]/[gf\alagfaf_(kljYl]_a]k(Yf\(

^mjl`]j(j]\m[](l`](]&][lan](hja[](g^(]d][lja[alq(^gj(

`]Ylaf_(Yf\([ggdaf_0(?k(k`gof(af(Da_mj](46(Z]dgo.(

gmj(MYcdYf\(5=3(RMS(k[]fYjag(hj]`]Ylk(oYl]j(

gf[](h]j(o]]c\Yq.(Z]^gj](l`](h]Yc(h]jag\(Z]_afk(

Yl(6(h0e0(Fgo]n]j.(l`](AYda^gjfaY(]d][lja[(kqkl]e(

[geegfdq(]ph]ja]f[]k(log(h]Yc(\]eYf\(h]jag\k(

h]j(\Yq.(Y(egjfaf_(h]Yc(Yf\(]n]faf_(h]Yc.(Yk(

o]dd(Yk(Y(ea\\Yq(kdmeh(af(f]l(\]eYf\(Yk(kgdYj(

_]f]jYlagf(e]]lk(Y(ka_fa'[Yfl(hgjlagf(g^(kqkl]e(

f]]\k0(?([mklge]j(^Y[af_(emdlahd](h]Yc/g&/h]Yc(

[q[d]k(h]j(\Yq([gmd\(lYc](Y\nYflY_](g^(egj](

ghhgjlmfala]k(lg(hj]`]Yl(\mjaf_(dgo/[gkl(g&/h]Yc(

h]jag\k.(Yf\(egj](h]Yc(hja[af_(h]jag\k([gmd\(

j]kmdl(af(dgo]j(g&/h]Yc(hja[af_0(Qge](jYl]k(nYjq((

af(hja[](`gmjdq(gj.(af(]plj]e]([Yk]k.(eafml]((

Zq(eafml]0

}(B]_T%Sf\P[XR%^_XRX\V(g&]jk(l`]([mklge]j(hja[]k(

l`Yl([dgk]dq(j]$][l(l`]([`Yf_af_(f]]\k(g^(l`](

]d][lja[(kqkl]e0(P]Yd/lae](hja[af_(Yf\(gl`]j(

\qfYea[(hja[af_(k[`]e]k([Yf(afljg\m[](_j]Yl]j(

ngdYladalq(Yf\(Yddgo(kgh`akla[Yl]\(\]na[]([gfljgdk(lg(

eYpaear](mk](g^(]f]j_q(\mjaf_(dgo/hja[]\(h]jag\k0(

Dgj(afklYf[].(PKGzk(egkl(j][]fl(\]eYf\($]paZadalq(

j]hgjl(k`go]\(`go(oYl]j(`]Yl]jk([gmd\(]nYdmYl](

eYjc]l([gf\alagfk(gn]j(l`]([geaf_(34(`gmjk(Yf\(

\qfYea[Yddq(j]hdYf(alk(`]Ylaf_(k[`]\md](lg(lYc](

Y\nYflY_](g^(dgo/[gkl(h]jag\k049(Dgj(eYpaeme(

Z]f]'l.(l`]k](jYl]k(k`gmd\(Ykka_f(lae]/nYjqaf_(

nYdm](lg(\akljaZmlagf(Yf\(ljYfkeakkagf([gklk(Yk(o]dd(

Yk(]f]j_q.(gj(l`]q(jakc(\admlaf_(l`](nYjaYlagf(af(l`](

hja[](ka_fYd0
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k`go(mh(af(egj](mladalq/\]ka_f]\(jYl]k0(SdlaeYl]dq.(

l`](kYe](hjaf[ahd]k(eYq(eYfa^]kl(af(kgh`akla[Yl]\(

ljYfkY[lan](]f]j_q(eYjc]l(kljm[lmj]k(l`Yl(g&]j(

\qfYea[.(_jYfmdYj.(Yf\(dg[Ylagf/kh][a'[(hja[af_(

j]$][laf_(_ja\(f]]\k.([mklge]j(hj]^]j]f[]k.(Yf\(

eYjc]l([gf\alagfk0(R`](P]lYad(?mlgeYl]\(RjYfkY[lan](

Cf]j_q(Qqkl]e(,P?RCQ-(hadgl(hjgb][l(af(kgml`]jf(

AYda^gjfaY(ak(Yf(]Yjdq(]pYehd](g^(km[`(Y(kqkl]e.(oal`(

YmlgeYl]\([gfljgdk(ghlaearaf_(Y([mklge]jzk(]f]j_q(

mk](Yk(khgl(hja[]k(^gj(]d][lja[alq([`Yf_](\qfYea[Yddq04;(
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R`]k](hjg_jYek(hjgna\]([]fljYdar]\([gfljgd(g^(

\akljaZml]\(\]na[]k.(Yf\(eYq(Z](jmf(Zq(Y(mladalq(gj(Y(

l`aj\/hYjlq(Y__j]_Ylgj0(R`]aj(Y\nYflY_](gn]j(lae]/g^/

mk](jYl]k(ak(l`](YZadalq(^gj(l`](Y__j]_Ylgj(lg(ghlaear](

Y[jgkk(emdlahd](nYdm](klj]Yek(ZYk]\(gf(\qfYea[(_ja\(

f]]\k(gf(Y(`a_`dq(_jYfmdYj(ZYkak(af(Zgl`(lae](Yf\(

dg[Ylagf.(oal`gml(gn]jZmj\]faf_(l`]([mklge]j(oal`(

[gehd]p(hja[af_0(LglYZdq.(l`]k](Yj](klYjlaf_(lg(]phYf\(

af(k[gh](^jge(ljY\alagfYd(mladalq(Yaj([gf\alagfaf_(Yf\(

oYl]j/`]Ylaf_(\]eYf\(j]khgfk](hjg_jYek.(o`a[`(
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dgY\(\mjaf_(h]Yc(h]jag\k0(Cf`Yf[]\(nYdm]([Yf(Ydkg(

[ge](^jge(nYdm](klY[caf_(Y[jgkk(emdlahd](k]jna[]k.(

^jge(e]]laf_(dg[Ylagf/kh][a'[(_ja\(f]]\k.(Yf\(^jge(

Yf[addYjq(k]jna[](hjgnakagf0(

}(KPZbT%`aPRYX\V4%A]fljYddq(eYfY_]\(hjg_jYek(

[Yf(ghlaear](\]na[](mkY_](Y[jgkk(k]n]jYd(

nYdm](klj]Yek0(Ej]]f(KgmflYaf(Ngo]jzk(]UYl]j(

hjg_jYe(hjgna\]k(Y(`]dh^md(]pYehd]0(R`](mladalq(

hjagjalar]k(Yegf_(k]n]jYd(Y[lagfk(ZYk]\(gf(

_j]Yl]kl(kqkl]e(nYdm]0(Bmjaf_(YffmYd(GQM(L]o(

Cf_dYf\(h]Yc(]n]flk.(oYl]j(`]Yl]jk(Yj]([mjlYad]\(

lg(eafaear](_]f]jYlagf([YhY[alq([gklk0(Bmjaf_(

egfl`dq(h]Yck(oal`af(Ej]]f(KgmflYaf(Ngo]jzk(

k]jna[](l]jjalgjq.(\]na[]k(Yj](Y_Yaf([mjlYad]\(

lg(eafaear](ljYfkeakkagf([YhY[alq([`Yj_]k0(Mf(

gl`]j(\Yqk.(]f]j_q(ak(k`a^l]\(^jge(`a_`/hja[](

h]jag\k(lg(dgo/hja[](h]jag\k(lg(j]\m[](nYjaYZd](

]f]j_q([gklk0(DafYddq.(l`](mladalq([Yf(Za\(l`]k](

Y__j]_Yl]\(\]eYf\(j]kgmj[]k(aflg(l`](GQM(

eYjc]l(^gj(hjg\m[lk(km[`(Yk(^j]im]f[q(j]_mdYlagf(

gj([gflaf_]f[q(j]k]jn]k(^gj(Y\\alagfYd(nYdm]0

}(A]RPaX]\'`^TRX#R%`T_cXRT`4%B]eYf\($]paZadalq([Yf(

kmhhgjl(\]^]jjYd(g^(dg[Ylagf/kh][a'[(af^jYkljm[lmj](

mh_jY\]k.(gj(hjgna\](gl`]j(k]jna[]k(km[`(Yk(

af[j]Ykaf_(`gklaf_([YhY[alq(^gj(\akljaZml]\(kgdYj(Zq(

Zmad\af_(ea\\Yq(dgY\(gf(kYlmjYl]\([aj[malk0(

}(6\RXZZP_f%`T_cXRT`4(Cd][lja[(khY[](Yf\(oYl]j(

`]Ylaf_([Yf(Ydkg(hjgna\](nYdmYZd](Yf[addYjq(

k]jna[]k.(]al`]j(Zq(hYjla[ahYlaf_(af(o`gd]kYd](

eYjc]lk(gj(Zq(hjgna\af_(l`]e(\aj][ldq(lg(e]]l(

mladalq(f]]\k0(RjY\alagfYd(]d][lja[(j]kaklYf[](oYl]j(

`]Yl]jk(Ydj]Y\q(hjgna\](^j]im]f[q(j]_mdYlagf(lg(

l`](NHK(eYjc]l(l`jgm_`(l`aj\/hYjlq(Y__j]_Ylgjk0(

Gf(Y__j]_Ylagf.(`]Yl(hmeh(\]na[]k([gmd\(hjgna\](

l`ak(kYe](k]jna[].(l`gm_`(Yl(keYdd]j(k[Yd]0(

R`]q([gmd\(Ydkg(g&]j(gl`]j(hjg\m[lk(km[`(Yk(

[gflaf_]f[q(j]k]jn]k0(FYoYaaYf(Cd][lja[zk(j][]fldq(

Yhhjgn]\(\]eYf\(j]khgfk](hjg_jYek(g&]j(Y(

fglYZd](]pYehd].(oal`([gflaf_]f[q(j]k]jn]k(

nYdm]\(Yl()8(h]j(cU(h]j(egfl`.(]imanYd]fl(lg(mh(

lg();2(h]j(q]Yj(^gj(khY[](Yf\(oYl]j(`]Ylaf_(af(gmj(

j]ka\]flaYd(k[]fYjagk0

?[jgkk(Ydd(g^(l`]k](jYl](\]ka_f(Yf\(dgY\([gfljgd(

ghlagfk.(o]([Yf(]ph][l(l`](af`]j]fl(nYdm](g^(\]eYf\(

$]paZadalq(lg(af[j]Yk](af(l`](^mlmj].(Yk(hgo]j(kqkl]ek(

af[j]Ykaf_dq(j]dq(gf(nYjaYZd](j]f]oYZd](]f]j_q(Yf\(

f]l(]f]j_q(\]eYf\(Z][ge]k(egj](nYjaYZd](`gmj(lg(

`gmj(Yf\(\Yq(lg(\Yq0(
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Amklge]jk(o`g(Zmf\d](kgdYj(oal`(]d][lja'[Ylagf([Yf(

af[j]Yk](l`]aj(]f]j_q(kYnaf_k(Yf\(_]f]jYl](kgdYj(

hgo]j(lg(eYl[`(l`]aj(Y\\alagfYd(]d][lja[alq([gfkmehlagf0(

U](eg\]d]\(jgg^lgh(kgdYj(Yk(Yf(Y\\alagf(lg(gmj(

MYcdYf\(j]ljg'l(\]^Ymdl(RMS(k[]fYjag(Yf\(^gmf\(l`Yl(

kgdYj(hdmk(]d][lja'[Ylagf(dgo]jk(f]l(hj]k]fl([gkl(Z]dgo(

l`Yl(g^(]al`]j(Y(fYlmjYd(_Yk(j]ljg'l(gj(]d][lja'[Ylagf(

Ydgf].(l`gm_`(al(af[j]Yk]k(afalaYd([YhalYd([gkl0(

U](^gmf\(Y(807(cU(kgdYj(kqkl]e(ghlaeYd(^gj(l`ak(

[mklge]j(hjg'd].(g&k]llaf_(YhhjgpaeYl]dq(<2*(g^(

l`](YffmYd(o`gd](`ge](]d][lja[alq(\]eYf\0(R`ak(

ogmd\(Y\\(egj](l`Yf()37.222(af(mh/^jgfl([gklk(^gj(

l`](kgdYj(afklYddYlagf.(Zml(j]\m[](]f]j_q([gklk(^jge(

)4.<22(lg()392(gf(Yf(YffmYd(ZYkak.(gj(Zq(Ydegkl(

)47.222(gn]j(37(q]Yjk(gf(Y(\ak[gmfl]\([Yk`($go(

ZYkak0(LglYZdq.(o](^gmf\(l`Yl(g&k]llaf_(Yjgmf\(<2*(

g^(]f]j_q([gfkmehlagf(oYk(egj]([gkl/]&][lan](l`Yf(

g&k]llaf_(322*.(Yk(NE+Czk(eafaeme(egfl`dq(Zaddk(

f]_Yl](l`](Z]f]'l(g^(g&k]llaf_(l`](dYkl(32*(g^(]f]j_q(

[gfkmehlagf0(AYda^gjfaYzk(k`a^l(lg(f]l(]f]j_q(e]l]jaf_(

Zq(lae]/g^/mk](h]jag\(`Y\(gfdq(Y(eafgj(]&][l.(Yk(l`](

hja[](\a&]j]flaYd(Z]lo]]f(h]Yc(Yf\(g&/h]Yc(h]jag\k(

ak(gfdq(3<*(\mjaf_(kmee]j(Yf\(7*(l`](j]eYaf\]j(g^(

l`](q]Yj0(?dl`gm_`(l`](dYj_](mh/^jgfl([gkl(hgk]k(Yf(

Y\\alagfYd(ZYjja]j.(hY[cY_af_(]d][lja'[Ylagf(oal`(Y(

kgdYj(afklYddYlagf(eYq(Yddgo([mklge]jk(lg(lYc](

Y\nYflY_](g^(oa\]khj]Y\('fYf[af_(e][`Yfakek(^gj(

jgg^lgh(kgdYj.(o`a[`([gmd\(j]Y\adq(Z](]phYf\]\(lg(

[gn]j(]d][lja'[Ylagf([gklk(Yk(o]dd0(QgdYj([mklge]jk(

^Y[af_(hgl]flaYd(j]\m[lagfk(af([j]\al(^gj(]phgjl]\(

]f]j_q(eYq(Ydkg('f\(]d][lja'[Ylagf(eYaflYafk(l`](

nYdm](g^(l`]aj(kgdYj(YjjYq(Zq(]fYZdaf_(egj](k]d^/

[gfkmehlagf(g^(kgdYj(hgo]j0
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Cpl]f\af_(_Yk(k]jna[](lg(egj](`ge]k(ak(]ph]fkan]0(

R`]k]([gklk([Yf(nYjq(oa\]dq(\]h]f\af_(gf(Y(Zmad\af_zk(

hjgpaealq(lg(]paklaf_(_Yk(eYafk(Yf\(gl`]j(^Y[lgjk0(U](

[gehad]\(mladalq/hjgna\]\([gkl(\YlY(^jge(j]_mdYlgjq(

'daf_k(gj([mklge]j(imgl]k(af(34([Yk]k(Y[jgkk('n](

klYl]k.(jYf_af_(^jge()3.222(lg(egj](l`Yf()46.222(h]j(

kaf_d]/^Yeadq(`ge].(oal`(Y(e]\aYf(nYdm](g^();.;220

Gf(Da_mj](48(o](af[dm\](l`ak([gkl(af([gehYjaf_(

log(MYcdYf\(j]ljg'l(k[]fYjagk=(fYlmjYd(_Yk(Yf\(

]d][lja'[Ylagf(oal`(\]^Ymdl(RMS(^gj(Y(`ge](l`Yl(\g]k(

fgl(Ydj]Y\q(`Yn](_Yk(k]jna[].(k`goaf_(l`Yl(l`](`]Yl(

hmeh(k[]fYjag(Z][ge]k(egj]([gkl/]&][lan](l`Yf(

fYlmjYd(_Yk(]phYfkagf0(

Lgl](l`Yl(Y(hgjlagf(g^(l`](_Yk(\akljaZmlagf([gkl(ak(

[gn]j]\(Zq(l`]([mklge]jzk(_Yk(Zadd(hYqe]flk(,67*(g^(

_Yk(Zaddk.(gj()3.622(gn]j(37(q]Yjk(ZYk]\(gf(NE+Czk(

4238(j]n]fm](j]imaj]e]fl4<-.(kg(o](gfdq(k`go(l`](

af[j]e]flYd([gkl(YZgn](l`ak(Yegmfl=()9.6220(Gf(l`](

]d][lja'[Ylagf(k[]fYjag.(l`]j](eYq(Z](Y\\alagfYd(]d][lja[(

\akljaZmlagf(af^jYkljm[lmj]([gklk(fgl(k`gof(`]j]0(

U`ad]([mklge]j/kh][a'[(^Y[lgjk(oadd(nYjq.(o](]ph][l(

af(egkl([Yk]k(l`Yl(`]Ylaf_(]d][lja'[Ylagf(oadd([gkl(d]kk(

l`Yf(]pl]f\af_(_Yk(k]jna[](lg(`ge]k(fgl(q]l(k]jn]\(

<?=JG;%,0
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Zq(_Yk.(Yf\(l`Yl(]d][lja'[Ylagf(g^(f]odq([gfkljm[l]\(

`ge]k(oadd(Z][ge](]n]f(egj](YlljY[lan](o`]f(

\]n]dgh]jk(Yf\(jYl]hYq]jk([Yf(Ynga\(l`]([gkl(g^(_Yk(

eYafk(Yf\(k]jna[]k0
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?k(k`gof(YZgn].(af(eYfq(j]ljg'l(k[]fYjagk(^gj(Y(

`ge](oal`(]paklaf_(fYlmjYd(_Yk(khY[](Yf\(oYl]j(

`]Ylaf_.(koal[`af_(lg(]d][lja[(`]Yl(hmeh(\]na[]k(ak(

egj](]ph]fkan](lg\Yq(l`Yf(j]ljg'llaf_(oal`(Y(f]o(_Yk(

^mjfY[](Yf\(oYl]j(`]Yl]j0(?(fglYZd](]p[]hlagf(ak(l`](

[mklge]j(f]]\af_(lg(j]hdY[](Zgl`(`ak(^mjfY[](Yf\(Yaj(

[gf\alagf]j.(o`a[`([Yf(Z](j]hdY[]\(oal`(Y(kaf_d](`]Yl(

hmeh(l`Yl(h]j^gjek(Zgl`(^mf[lagfk0(@ml(^gj(l`](eYbgjalq(

g^(`ge]k([mjj]fldq(mkaf_(_Yk.([`Yf_]k(lg(lg\Yqzk([gklk(

oadd(Z](f]]\]\(lg(eYc](oa\]khj]Y\(]d][lja'[Ylagf(

l`](dgo/[gkl(ghlagf0(Hmkl(Yk(l`](kgdYj(af\mkljq(`Yk(

eY\](hjg_j]kk(j]\m[af_(kg^l([gklk(af(kgdYj(]f]j_q(

afklYddYlagfk.([gkl(j]\m[lagfk(af(]d][lja'[Ylagf(oadd(

f]]\(lg(]pl]f\(Z]qgf\(YhhdaYf[]([gklk(lg(af[dm\](

h]jeallaf_.(afklYddYlagf.('fYf[af_.(Yf\([mklge]j(

Y[imakalagf0(Q]n]jYd(km[`([`Yf_]k([gmd\(]e]j_].(

\]h]f\af_(gf(l`](k[Yd](g^(eYjc]l(_jgol`(^gj(`]Yl(

hmehk(Yf\(eYfq(gl`]j(mfhj]\a[lYZd](^Y[lgjk=(

}(9TcXRT%P\S%X\`aPZZPaX]\%R]`a`%P_T%ZXYTZf%a]%STRZX\T4%

F]Yl(hmeh(oYl]j(`]Yl]jk(eYc](mh(d]kk(l`Yf(3*(g^(

oYl]j(`]Yl]j(kYd]k(lg\Yq.52(Yf\(l`]aj(mfkmZka\ar]\(

hmj[`Yk](hja[]k(Yj](log(gj(egj](lae]k(l`gk](

g^(fYlmjYd(_Yk(oYl]j(`]Yl]jk0(Ean]f(l`]([mjj]fl(

aeeYlmjalq(g^(l`](eYjc]l(^gj(l`]k](hjg\m[lk.(Yf\(

l`](hgl]flaYd(^gj(ka_fa'[Yfl(][gfgea]k(g^(k[Yd](

oal`(af[j]Ykaf_(eYjc]l(k`Yj].(l`]aj([gklk(Yj](dac]dq(

lg(\][daf](af(l`](^mlmj]0(R`](LYlagfYd(P]f]oYZd](

Cf]j_q(JYZgjYlgjqzk(,LPCJzk-(3OIGVTM!GEVMRQ"

4WVWTIU"AVWH[(hjgb][lk([gkl(\][daf]k(g^(42~5;*(

^gj(Yaj/kgmj[](`]Yl(hmehk(Yf\(64~6;*(^gj(`]Yl(

hmeh(oYl]j(`]Yl]jk(Zq(4272053(Jac]oak].(af(



j]_agfk(o`]j]([gfljY[lgjk(Yj]([mjj]fldq(mf^YeadaYj(

oal`(`]Yl(hmeh(hjg\m[lk.(af[j]Ykaf_(k[Yd](Yf\(

^YeadaYjalq(eYq(j]\m[](afklYddYlagf([gklk(af((

l`](^mlmj]0

}(IWT%cPZbT%]U%ST[P\S%"TeXQXZXaf%X`%ZXYTZf%a]%

X\R_TP`T4%?k(nYjaYZd](j]f]oYZd](]f]j_q((

[gflafm]k(lg(_jgo.(]d][lja[alq(eYjc]lk(oadd(Z]((

egj](dac]dq(lg(]ph]ja]f[](dYj_](hja[](\a&]j]flaYdk(

Y[jgkk(k]Ykgfk(Yf\(lae]k(g^(\Yq.(af[dm\af_(egj](

h]jag\k(g^(f]Yj/r]jg(gj(f]_Ylan](o`gd]kYd](

hja[af_0(R`ak(oadd(af`]j]fldq(af[j]Yk](l`](nYdm]((

g^($]paZd](\]eYf\.(Yf\(af[j]Yk](l`](nYdm](

YnYadYZd](lg([mklge]jk(oal`($]paZd](]d][lja[((

khY[](Yf\(oYl]j(`]Ylaf_0

}(8P_Q]\%^_XRX\V%[Pf%Te^P\S%P\S%_X`T4%AYda^gjfaY(

ak([mjj]fldq(l`](gfdq(klYl](o`]j]([YjZgf(hja[af_(

ak(Yhhda]\(lg(\akljaZml]\(fYlmjYd(_Yk.(Yl(Y(nYdm](

Yjgmf\()371lgf054(?l(l`ak(nYdm].(Y(AYda^gjfaY(_Yk(

[mklge]j(ak(hYqaf_()36(]pljY(h]j(q]Yj(af(]f]j_q(

Zaddk([gehYj]\(lg(Yf(]d][lja[(`]Yl(hmeh([mklge]j0(

?k(l`](klYl]oa\](]eakkagfk([Yh(\][daf]k(af(l`](

^mlmj].(Yf\(Yk(l`](\][YjZgfarYlagf(g^(AYda^gjfaYzk(

]d][lja[(_ja\(af[j]Yk]k(l`]([YjZgf(Y\nYflY_](

g^(`]Yl(hmehk(gn]j(fYlmjYd(_Yk.(l`]k](^Y[lgjk(

lg_]l`]j(oadd(aehjgn](l`]([gkl/]&][lan]f]kk(

g^(]d][lja'[Ylagf0(Ml`]j(klYl]k(eYq(dYmf[`(f]o(

[YjZgf/hja[af_(k[`]e]k(l`Yl(af[dm\](\akljaZml]\(

^m]dk.(k`a^laf_(l`]([gkl(]imYlagf(af(gl`]j(hYjlk(g^(

l`]([gmfljq0

}(CPab_PZ%VP`%^_XRT`%[Pf%_X`T4%P]ka\]flaYd(_Yk(

[geeg\alq(hja[]k(Yj](mfhj]\a[lYZd](Yf\(`Yn](

j]eYaf]\(j]dYlan]dq(klYZd](kaf[](4232.55(kg(o](

eYc](fg(hj]\a[lagf(g^(jakaf_(_Yk(hja[]k.(Zml(`a_`]j(

hja[]k(ogmd\(aehjgn](l`]([gkl/]&][lan]f]kk(g^(

]d][lja'[Ylagf0

RFC(CAMLMKGAQ(MD(CJCARPGDWGLE(@SGJBGLEQ(s(.3

BCK?LB(DJCVG@GJGRW(UGRF(CJCARPGA(FC?RGLE(





PCAMKKCLB?RGMLQ(DMP(SRGJGRGCQ.(
PCESJ?RMPQ.(?LB(NMJGAWK?ICPQ

Cd][lja'[Ylagf(g^(khY[](Yf\(oYl]j(`]Ylaf_(hj]k]flk(

Y(naYZd](hYl`oYq(lg(\]]h(\][YjZgfarYlagf.(j]\m[]k(

[YjZgf(]eakkagfk(af(Ydd(Zml(l`](egkl([gYd/\geafYl]\(

j]_agfk.([Yf(kmhhgjl(j]f]oYZd](]f]j_q(afl]_jYlagf(

oal`(l`](hjgh]j([gfljgd(kljYl]_a]k.(Yf\([gklk(d]kk(

l`Yf(^gkkad(^m]d(Ydl]jfYlan]k(af(Y(ka_fa'[Yfl(hgjlagf(g^(

k[]fYjagk0(Fgo]n]j.(egkl(g^(l`](78(eaddagf(?e]ja[Yf(

`gmk]`gd\k([mjj]fldq(`]Yl]\(oal`(fYlmjYd(_Yk(oadd(fgl(

'f\(al([gkl/]&][lan](lg(koal[`(lg(]d][lja[(`]Yl(hmehk(

Yl(lg\Yqzk(hja[]k0(Rg([Yhlmj](l`](f]Yj/l]je(Z]f]'lk(g^(

^m]d(koal[`af_(af(l`](egkl(Y\nYflY_]gmk(k[]fYjagk.(

Yf\(lg(hj]hYj](^gj(Y(dgf_/l]je(YhhjgY[`(l`Yl(af[dm\]k(

oa\]khj]Y\([gkl/]&][lan](]d][lja'[Ylagf.(o](g&]j(

'n](aee]\aYl](j][gee]f\Ylagfk(^gj(j]_mdYlgjk.(

hgda[qeYc]jk.(Yf\(mladala]k=(

+(% Njagjalar](jYha\(]d][lja'[Ylagf(g^(Zmad\af_k(

[mjj]fldq(mkaf_(hjghYf](Yf\(`]Ylaf_(gad(af((

khY[](Yf\(oYl]j(`]Ylaf_

,(% Qlgh(kmhhgjlaf_(l`](]phYfkagf(g^(l`](fYlmjYd(

_Yk(\akljaZmlagf(kqkl]e.(af[dm\af_(^gj(f]o(

[gfkljm[lagf

-(% @mf\d](\]eYf\($]paZadalq(Yf\(]f]j_q(]%[a]f[q(

hjg_jYek(oal`(]d][lja'[Ylagf(afalaYlan]k

.(% CphYf\(\]eYf\($]paZadalq(ghlagfk(^gj(]paklaf_(

]d][lja[(khY[](Yf\(oYl]j(`]Ylaf_(dgY\k

/(% Sh\Yl](]f]j_q(]%[a]f[q(j]kgmj[](klYf\Yj\k(

Yf\(j]dYl]\(_gYdk(lg(Y[[gmfl(^gj(lglYd(]f]j_q(

j]\m[lagf(Y[jgkk(^m]dk
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Cd][lja'[Ylagf(g^(`ge]k(mkaf_(hjghYf](Yf\(`]Ylaf_(gad(

^gj(khY[](Yf\(oYl]j(`]Ylaf_(Ydj]Y\q(j]\m[]k([YjZgf(

]eakkagfk(Yf\([gklk(d]kk(,l`Yf(hjghYf]-(gj(l`](kYe](

,Yk(gad-0(R`]k](^m]dk(Yj](egj]([YjZgf/afl]fkan](Yf\((

egj](]ph]fkan](l`Yf(]al`]j(fYlmjYd(_Yk(gj(]d][lja[(
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`]Yl(hmehk0(R`]k](`ge]k(lqha[Yddq(\g(fgl(`Yn](

]paklaf_(fYlmjYd(_Yk(k]jna[].(Yf\(koal[`af_([mklge]jk(

lg(]d][lja[alq(ak(egj]([gkl/]&][lan](l`Yf(]pl]f\af_(

_Yk(eYafk(Yf\(k]jna[]k(lg(egj]([mklge]jk0(?f\(

Ydl`gm_`(d]kk(l`Yf(32*(g^(`ge]k(`]Yl(oal`(hjghYf](gj(

`]Ylaf_(gad.56(l`]k](^m]dk(Y[[gmfl(^gj(egj](l`Yf(42*(g^(

j]ka\]flaYd(^gkkad(^m]d([YjZgf(]eakkagfk057

K@>IGG@H?@?%<>MDIHL6

}(Njagjalar](]f]j_q(]%[a]f[q(af[]flan]k(Yf\((

lYj_]l]\(mladalq(hjg_jYek(l`Yl(\akhdY[](

[gfkmehlagf(g^(hjghYf](Yf\(`]Ylaf_(gad(oal`(

]%[a]fl(]d][lja[(`]Yl(hmehk0

}(KYc](]d][lja'[Ylagf(]Yka]j(^gj([mklge]jk(Zq(

hjgeglaf_(al(l`jgm_`(mladalq(eYjc]laf_.(\]n]dghaf_(

Y(imYda']\([gfljY[lgj(f]logjc(^gj(kaehd](

afklYddYlagf(]ph]ja]f[].(hjgna\af_(klYf\Yj\(

'fYf[af_(g&]jk.(Yf\(kljm[lmjaf_(j]ZYl]k(kg(

[mklge]jk(j][]an](l`]e(Yl(hgafl(g^(kYd]0

}(Njgegl](hgda[q(Y[lagfk(km[`(Yk(l`](Ra]j(GGG(

Cf]j_q(RjYfk^gjeYlagf(j]imaj]e]fl(af(T]jegflzk(

P]f]oYZd](Cf]j_q(QlYf\Yj\.58(o`a[`(j]imaj]k(

mladala]k(lg(aehd]e]fl([YjZgf/j]\m[af_(hjgb][lk(

km[`(Yk(]d][lja'[Ylagf(^gj([mklge]jk.(gj(

KYkkY[`mk]llkz(afl]_jYlagf(g^(`]Yl(hmehk(Yf\(

gl`]j({j]f]oYZd](l`]jeYd|(l][`fgdg_a]k(aflg(alk(

?dl]jfYlan](Ngjl^gdag(QlYf\Yj\059
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Agflafm]\(]phYfkagf(g^(l`](fYlmjYd(_Yk(\akljaZmlagf(

kqkl]e(ak(af[gehYlaZd](oal`(l`](aeh]jYlan](lg(

\][YjZgfar](Zmad\af_kz(]f]j_q(mk]0(Dgmjl]]f(klYl]k(

[mjj]fldq(`Yn](g%[aYd(lYj_]lk(g^(_j]Yl]j(l`Yf(97*(

j]\m[lagfk(af(_j]]f`gmk](_Yk(]eakkagfk(Zq(ea\/

[]flmjq.5;(Yf\(Y[`a]naf_(l`]k](_gYdk(oadd(j]imaj](

\ak[gflafmaf_(l`](dYj_](eYbgjalq(g^(fYlmjYd(_Yk(mk](af(

Zmad\af_k0(R`ak(e]Yfk(l`Yl(eYfq(gj(Ydd(_Yk(eYafk(Yf\(

k]jna[]k(Zmadl(lg\Yq(oadd([]Yk](lg(Z](mk]\(Yf\(mk]^md(

Zq(4272(Yl(l`](dYl]kl(Yf\(oadd(Z][ge](kljYf\]\(Ykk]lk0(

R`ak(kljYf\]\(Ykk]l(jakc(Ydgf](k`gmd\(_an](j]_mdYlgjk(

hYmk](af(l`]aj(YhhjgnYd(g^([gflafm]\(jYl]hYq]j/^mf\]\(

afn]kle]fl(af(_Yk(kqkl]e(]phYfkagf0(

KYfq(mladala]k�af[dm\af_(l`](log(dYj_]kl(af(L]o(

Cf_dYf\�hjgeaf]fldq(Y\n]jlak](lg([mklge]jk(l`](

ghlagf(lg(koal[`(lg(fYlmjYd(_Yk(Yk(Y([d]Yf(Yf\([gkl/

]&][lan](ghlagf(oal`gml(klYlaf_(l`Yl(]d][lja'[Ylagf((

[Yf(Z]([d]Yf]j(Yf\(egj]([gkl/]&][lan]05<(QlYl](

]f]j_q(kljYl]_a]k(eYq(hjgegl](_Yk(]phYfkagf.(]n]f(

o`ad](Y[cfgod]\_af_(l`](dgf_/l]je(f]]\(^gj(Zmad\af_(

]d][lja'[Ylagf0(Agff][la[mlzk(423;(Agehj]`]fkan](

Cf]j_q(QljYl]_q(\g]k(bmkl(l`ak.(kaemdlYf]gmkdq(lgmlaf_(

Yk(Yf(]pYehd](g^(hjg_j]kk(l`Yl(l`](klYl]({[gfn]jl]\(

5<.326(j]ka\]flaYd([mklge]jk(lg(fYlmjYd(_Yk(^gj((

`]Ylaf_|(Yf\(klYlaf_(l`Yl({lg(Y[`a]n](l`](nakagf(g^(Y(

r]jg/[YjZgf(][gfgeq.(oa\]khj]Y\(]d][lja'[Ylagf(g^(

Zmad\af_(l`]jeYd(dgY\k(Yf\(l`](ljYfkhgjlYlagf(k][lgj((

ak(j]imaj]\0|62

?k(k`gof(af(l`ak(j]hgjl.(]d][lja'[Ylagf(g^(`ge]k.(

o`]l`]j(f]o([gfkljm[lagf(gj(]paklaf_(Zml(fgl([mjj]fldq(

k]jn]\(Zq(_Yk.(ak(egj]([gkl/]&][lan](l`Yf(]pl]f\af_(

_Yk(k]jna[](lg(l`]k](`ge]k.(afklYddaf_(_Yk(^mjfY[]k(

Yf\(oYl]j(`]Yl]jk.(Yf\([gfkmeaf_(_Yk(lg(^m]d(l`]e(

gn]j(l`]aj(da^]lae]k.(Yf\(Ydj]Y\q(j]\m[]k([YjZgf(

]eakkagfk(af(Ydd(Zml(l`](egkl([gYd/afl]fkan](_ja\k0

?f(gf_gaf_(AYda^gjfaY(hjg[]]\af_(g&]jk(Yf(aee]\aYl](

]pYehd]0(R`](klYl](ak([gfka\]jaf_(^mf\af_(_Yk(k]jna[](

]pl]fkagf(lg(\akY\nYflY_]\([geemfala]k(af(l`](

QYf(HgYimaf(TYdd]q([mjj]fldq(k]jn]\(Zq(hjghYf](Yl(

`a_`([gkl063(Nadgl(hjgb][lk(mf\]j(l`ak(hjg[]]\af_(oadd(

[gehYj](l`]([gklk(g^(o`gd](`ge](]d][lja'[Ylagf(lg(

[gklk(g^(_Yk(k]jna[](]pl]fkagf.(af[dm\af_(YhhdaYf[](

mh_jY\]k0(GfalaYd(mladalq([gkl(]klaeYl]k(^gj(_Yk(
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`gmk]`gd\064(Ean]f(AYda^gjfaYzk([geeale]fl(lg(;2*(

j]\m[lagf(af(_j]]f`gmk](_Yk(]eakkagfk(Zq(4272.(

[gfka\]jYlagf(g^(hmZda[(^mf\af_(^gj(_Yk(]phYfkagf(

k`gmd\(Y[cfgod]\_](l`Yl(Y[`a]naf_(l`](klYl]zk(

[daeYl](_gYdk(ogmd\(j]imaj](^gj]_gaf_(mk](g^(l`ak(_Yk(
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YddgoYf[](^gj([gklk(g^(_Yk(]phYfkagf0(Rqha[Yddq.(

mladalq(jYl]hYq]jk(^mf\(l`]([gkl(g^(_Yk(kqkl]e(

]phYfkagf(mh(lg(Y(hj]\]l]jeaf]\(YddgoYf[].(

YZgn](o`a[`(l`](\]n]dgh]j(,g^(f]o(`ge]k-(gj(

[mklge]j(,g^(]paklaf_(`ge]k-(emkl(hYq(Y\\alagfYd(

[gfkljm[lagf([gklk0(R`]k](YddgoYf[]k(Yj](

[Yd[mdYl]\(Yk(l`](f]l(hj]k]fl(nYdm](g^(\akljaZmlagf(

[gklk(hYa\(l`jgm_`([mklge]j(jYl]k(gn]j(dgf_(lae](

h]jag\k(,]0_0.(82(q]Yjk(af(AYda^gjfaY.65(62(q]Yjk(

af(N]ffkqdnYfaY66-0(P]_mdYlgjk(k`gmd\(j][gfka\]j(

o`]l`]j(km[`(dgf_(lae](`gjargfk(Yj](YhhjghjaYl](

_an]f(l`](jakc(g^(kljYf\]\(Ykk]lk0

}(QlYl](]f]j_q(g%[]k([Yf([]Yk](kmhhgjl(^gj(

[gflafm]\(_Yk(kqkl]e(]phYfkagf(af(l`]aj(]f]j_q(

kljYl]_a]k(Yf\(afkl]Y\(hjagjalar](e]Ykmj]k(^gj(
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}(Aala]k([Yf(h`Yk](af(Ydd/]d][lja[.(f]l/r]jg(]f]j_q(

j]imaj]e]flk(^gj(f]o([gfkljm[lagf.(Yk(\]k[jaZ]\(
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}(P]_mdYlgjk(Yf\(hgda[qeYc]jk([gfka\]jaf_(f]o(

jYl]hYq]j/^mf\]\(_Yk(]phYfkagf(lg(mf\]jk]jn]\(

[geemfala]k(k`gmd\(]nYdmYl](Ydd/]d][lja[(kgdmlagfk(

[Yj]^mddq(af([gehYjakgf(oal`(_Yk(ghlagfk.(

Y[cfgod]\_af_(l`Yl(f]o(_Yk(af^jYkljm[lmj](Z]Yjk(
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[gmd\(]n]flmYddq(aehgk](dYj_]([gklk(gf(l`](]d][lja[alq(

kqkl]e(Yl(Zgl`(l`](Zmdc(Yf\(dg[Yd(d]n]dk0(B]eYf\(

$]paZadalq([Yf(k`a^l(dgY\(^jge(`a_`/[gkl(lg(dgo/[gkl(

lae]k.(eafaear]([gfljaZmlagf(lg(kqkl]e(h]Yc(,]kh][aYddq(

af(oafl]j-.(Yf\(`]dh([gkl/]&][lan]dq(afl]_jYl](`a_`(

h]f]ljYlagfk(g^(nYjaYZd](j]f]oYZd](]f]j_q0(R`](nYdm](

g^(l`ak(\]eYf\($]paZadalq(lg(l`](kqkl]e(oadd(af[j]Yk](

af(l`](^mlmj].(Yk(_jgoaf_(j]f]oYZd](_]f]jYlagf(

afljg\m[]k(egj](]pl]f\]\(h]jag\k(g^(r]jg(gj(f]_Ylan](

eYj_afYd(hja[af_(af(]d][lja[alq(eYjc]lk.(o`ad](af[j]Ykaf_(

l`](f]]\(^gj(^Ykl/jYehaf_(j]kgmj[]k(lg(ZYdYf[](l`](

kqkl]e0(Cf]j_q(]%[a]f[q([Yf(kmZklYflaYddq(j]\m[](

l`](lglYd(]f]j_q(mk](Yf\(h]Yc(\]eYf\.(]kh][aYddq(

^gj(khY[](`]Ylaf_0(R`](]%[a]fl(f]o([gfkljm[lagf(

Zmad\af_k(eg\]d]\(af(gmj(YfYdqkak([gfkme](jgm_`dq(
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Y(fglYZd](]pYehd].(Yk(Y(^j]]([gff][l]\(Y\\/gf(

lg(\m[ld]kk(`]Yl(hmehk(l`Yl(g&]jk(l`](mladalq(l`](

YZadalq(lg(k`a^l(gj([mjlYad(\]eYf\(o`]f(f]]\]\068((

R`ak(hjg\m[l([Yf(Z](g&]j]\(af([gf[]jl(oal`((

EKNzk(mladalq/jmf(\m[ld]kk(`]Yl(hmeh(hjg_jYe0(

}(Jac]oak].(mladala]k(gj([gfljY[lgjk(hjgna\af_(

]d][lja'[Ylagf(j]ljg'lk(lg([mklge]jk(k`gmd\(

]nYdmYl](`ge](]f]j_q(h]j^gjeYf[](Yf\(g&]j(

]%[a]f[q(mh_jY\]k(Yl(l`](kYe](lae].(lg(j]\m[](
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lg(g&]j(af[]flan]k(^gj([mklge]jk(j]hdY[af_(

ljY\alagfYd(Yaj([gf\alagfaf_(mfalk(oal`(]%[a]fl(`]Yl(

hmeh(mfalk(^gj(Zgl`([ggdaf_(Yf\(`]Ylaf_0(

}(CphYf\(lae]/nYjqaf_(jYl]k(lg(egj]([mklge]jk.((

Yf\(]fkmj](l`]q(g&]j(Y(e]Yfaf_^md(hja[](

\a&]j]flaYd(l`Yl(oadd(Y[lmYddq(j]kmdl(af(dgY\(k`a^laf_0(

Lgl](l`Yl(hjg_jYek(dac](l`](AYda^gjfaY(mladala]kz(

hjghgk]\(\]^Ymdl(lae]/g^/mk](jYl]k(g&]j(hja[](

\a&]j]flaYdk(l`Yl(Yj](lgg(keYdd(lg(g&]j(e]Yfaf_^md(

nYdm](^jge(dgY\(k`a^laf_(l`]jeYd(dgY\k.(Yk(k`gof((

af(l`](Zg\q(g^(l`ak(j]hgjl0

}(B]^Ymdl(Ydd(gj(Y(hgjlagf(g^([mklge]jk(gflg((

l`]k](lae]/nYjqaf_(jYl]k0(R`ak([gmd\(e]Yf(Ydd(

[mklge]jk.(Ydd(hYjla[ahYflk(af(Yf(]d][lja'[Ylagf(

hjg_jYe.(Ydd(f]o([mklge]jk.(gj(kge](gl`]j((

kmZk]l0(Skaf_(lae]/nYjqaf_(jYl]k(Yk(Y(\]^Ymdl(
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hYjla[ahYl](af(\]eYf\(j]khgfk](hjg_jYek06;(Jac]oak].(

l`](egj](l`Yf(l`j]](eaddagf([mklge]jk(]fjgdd]\(af(

]al`]j(Yaj([gf\alagf]j(koal[`(gj(l`]jegklYl(\]eYf\(

j]khgfk](hjg_jYek(,egkldq(^gj(Yaj([gf\alagfaf_(jYl`]j(

l`Yf(`]Ylaf_-6<(ak(keYdd(af([gehYjakgf(lg(l`](65(eaddagf(

`ge]k(mkaf_(]d][lja[(khY[](`]Ylaf_072

R`]k](\]na[]k.(]kh][aYddq(l`](`a_`]j/hgo]j]\(

j]kaklYf[](\]na[]k.([Yf(g&]j(l`](kYe](h]Yc(

eYfY_]e]fl(Yf\(j]f]oYZd]k(afl]_jYlagf(Z]f]'lk(

\]k[jaZ]\(YZgn](^gj(`]Yl(hmehk.(Yl(]n]f(`a_`]j((

nYdm](h]j(\]na[](,Z][Ymk](l`]q([gfkme](egj]((

]f]j_q(af(l`]('jkl(hdY[]-0(?\\alagfYddq.(]d][lja[(

j]kaklYf[](oYl]j(`]Yl]jk(Yj](hYjla[mdYjdq(Y\]hl(Yl(

hjgna\af_(kgh`akla[Yl]\(_ja\(k]jna[]k(dac](^j]im]f[q(

j]_mdYlagf.(Yk(af(NHK(o`]j](Y__j]_Yl]\(oYl]j((

`]Yl]jk(hjgna\]\(Yf(Yn]jY_](g^(egj](l`Yf(322(KU((

g^(j]_mdYlagf(af(4239073(
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j]kgmj[](hYjla[ahYlagf(af(o`gd]kYd](eYjc]l(

hjg\m[lk.(af[dm\af_(]f]j_q.([YhY[alq.(Yf\(Yf[addYjq(

k]jna[]k0(R`]k](ZYjja]jk(af[dm\](hjg`aZalagfk(gf(

Y__j]_Yl]\(\]eYf\/ka\](j]kgmj[](hYjla[ahYlagf(af(

kge](hjg\m[lk(Yf\(dYj_](eafaeme(j]kgmj[](kar](

j]imaj]e]flk(^gj(af\ana\mYd(dgY\k(gj(Y__j]_Ylagfk0(

R`](D]\]jYd(Cf]j_q(P]_mdYlgjq(Ageeakkagf(

,DCPA-(ak([mjj]fldq([gfka\]jaf_(Y[lagf(lg(j]egn](

km[`(ZYjja]jk(Zq(j]imajaf_(eYjc]lk(al(j]_mdYl]k(

lg(Yddgo(Y__j]_Yl]\(j]kgmj[]k(lg(hYjla[ahYl](

Ydgf_ka\](ljY\alagfYd(j]kgmj[]k074

}(CphYf\(mladalq(\]eYf\(j]khgfk](hjg_jYek(lg(

[gn]j(egj](]f\(mk]k(Yf\(hjgna\](egj](k]jna[]k(

oal`(]Y[`(dgY\0(KYfq(mladala]k(dY[c(oYl]j/`]Yl]j(

\]eYf\(j]khgfk](g&]jaf_k.(gj(keYjl(l`]jegklYl(

hjg_jYek(l`Yl([Yf(Y\\j]kk(Zgl`(`]Ylaf_(Yf\(

[ggdaf_0(Sladala]k([Yf(Ydkg(lYc](Y({nYdm](klY[caf_|(

YhhjgY[`(lg(\akhYl[`af_(]fjgdd]\(j]kgmj[]k(

^gj(eYpaeme(nYdm].(ghlaearaf_(nYdm](Y[jgkk(

_]f]jYlagf.(ljYfkeakkagf.(Yf\(\akljaZmlagf(

[YhY[alq>(]f]j_q(YjZaljY_]>(Yf\(Yf[addYjq(k]jna[]k0

}(CphYf\(lae]/nYjqaf_(jYl]k(lg(egj]([mklge]jk(

l`jgm_`(\]^Ymdl(lae]/g^/mk](jYl]k(gj(gl`]j(jYl](
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[gfkmehlagf(,af(l`]jek-075(R`ak(YhhjgY[`(jakck(

hjgna\af_(Y(\akaf[]flan](lg(Z]f]'[aYd(^m]d(koal[`af_.(

]al`]j(^gj(Zmad\af_k(gj(ljYfkhgjlYlagf.(a^(Y(mladalq(oadd(

Z](h]fYdar]\(^gj(Y\\af_(cU`(g^(]d][lja[([gfkmehlagf(

lg(l`](kqkl]e0(PYl`]j.(]f]j_q(]%[a]f[q(lYj_]lk(

k`gmd\(]al`]j(Z](e]Ykmj]\(gf(Y(lglYd(]f]j_q(ZYkak�

[geZafaf_(]d][lja[alq.(fYlmjYd(_Yk.(Yf\(gl`]j(^m]dk�

gj(gf(l`](ZYkak(g^(lglYd(]eakkagfk(Ykkg[aYl]\(oal`(

l`](]f]j_q([gfkmehlagf.(Yk(Yjla[mdYl]\(af(l`](4238(
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Cd][lja'[Ylagf=(R`](BYof(g^(yCeakkagfk(C%[a]f[q0z|76((

Ml`]joak].(km[[]kk^md(]d][lja'[Ylagf([gmd\(h]fYdar](

mladala]k(^gj(fgl(j]\m[af_(]d][lja[alq(\]eYf\.(]n]f(o`]f(

al(hjgna\]k([gkl(Yf\([YjZgf(Z]f]'lk0(?\\alagfYddq.(

hgda[a]k(l`Yl(hjg`aZal(mladala]k(^jge(hjgeglaf_(^m]d(

koal[`af_(k`gmd\(Z](j]]nYdmYl]\(lg([gfka\]j(l`](

Z]f]'lk(]d][lja'[Ylagf([gmd\(hjgna\](af(e]]laf_(hgda[q(

_gYdk.(af[dm\af_([YjZgf(j]\m[lagf0
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Z]f]'[aYd(]d][lja'[Ylagf(l`Yl(j]\m[]k(lglYd(]f]j_q(

[gfkmehlagf(gj(lglYd(]eakkagfk0(

}(?e]f\(j]klja[lagfk(l`Yl(hj]n]fl(mladala]k(^jge(
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_Yk(mk](l`Yl(`]Ylk(khY[](Yf\(oYl]j(af(Zmad\af_k0(Mmj(

YfYdqkak(k`gok(l`Yl(j]hdY[af_(fYlmjYd(_Yk(^mjfY[]k(

Yf\(oYl]j(`]Yl]jk(oal`(]d][lja[(`]Yl(hmeh(\]na[]k(ak(

g^l]f(fgl([gkl/]&][lan](Yl(lg\Yqzk([gklk0(U`ad](kge](

hjghgk]\([gf[]hlk(g&]j(fglYZd](]p[]hlagfk�km[`(Yk(

{fgf/hah]k(Ydl]jfYlan]k|(hjgb][lk(l`Yl(j]\aj][l(^mf\k(

^jge(hdYff]\(_Yk(eYaf(Yf\(k]jna[](j]hdY[]e]fl(lg(

afkl]Y\(]d][lja^q(l`](Zmad\af_k(k]jn]\(Zq(l`](j]d]nYfl(

_Yk(eYaf�oa\]khj]Y\(]d][lja'[Ylagf(oadd(j]imaj](kge](

[geZafYlagf(g^(Y\\alagfYd([gkl(j]\m[lagfk(gj(af[j]Yk]\(

nYdm](hjghgkalagf(lg([mklge]jk0(R`]k](eYq(af[dm\]=(

}(P]\m[lagf(af(hja[](g^(`]Yl(hmehk.(o`a[`(ak(

]ph][l]\(l`jgm_`(_j]Yl]j(][gfgea]k(g^(k[Yd](

Yk(l`](eYjc]l(^gj(l`]k](hjg\m[lk(_jgok0(LPCJ(

]klaeYl]k(l`]k](hja[](\][daf]k(oadd(jYf_](^jge(

42~5;*(^gj(Yaj/kgmj[](`]Yl(hmehk(Yf\(64~6;*(

^gj(`]Yl(hmeh(oYl]j(`]Yl]jk(Zq(427277(

}(P]\m[lagf(af([gfljY[lgj(hja[](^gj(`]Yl(hmeh(

afklYddYlagf.(o`a[`([gmd\(g[[mj(Yk([gfljY[lgjk(

Z][ge](egj](^YeadaYj(oal`(f]o]j(`]Yl((

hmeh(\]na[]k.(gj(Yk(mladala]k(gj(gl`]j(]flala]k((

\]n]dgh(Zmdc(hmj[`Ykaf_(Y_j]]e]flk(oal`(

[gfljY[lgj(f]logjck

}(Gf[j]Ykaf_(^mlmj](nYdm](g^(\]eYf\($]paZadalq.(Yk(

`a_`(h]f]ljYlagfk(g^(nYjaYZd](j]f]oYZd]k([j]Yl](
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