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Kkhf7� A k Z g \ b l � R Z e m^ k � K Z e e Z ) � /� Nnff^keZg])� > h e e bg ` l � MhZ])� N m + � K ^ m ^ k � Kh_\m)�
u � � � BP@MIN@T)�B + D + �J \ mh[^ k � .631+

Dg � fr+\ e Z bf � Z ` Z b g l m � ma^� A ^ ] ^ k Z e � B^kfZg� Bho^kgf^gm� _ h k � i ^ k l ^ \ n m b h g �
l n _ _ ^ k ^ ] � ng]^k� ma^ � I Z s bl ) � D � phne]� e b d ^ � ma ^ � _ h e ehp bg ` � mh � [^� mZd^g � Dg mh �
\ h g l b ] ^ k Z m b h g +

D ) � p b ma � _ h n k � h ma ^ k � Bn^kgl^rf^g� &> a Z k e^ l � HZ\ahg)� ] ^ ^ ] + ) � Eh l^ia �
B be e bg ` a Zf ) � ]^�õ�] + )� C C C C � Zg]� > r k b e � ?njn^feg� p^k^� % m k b ^ ] % � [r� Z�
B^kfZg� H b e b m Z k r � > h n k m ) � h k � O k b [ n g Z e ) � HZr� .611� _ h k 7 � .� e b l m ^ g b g ` � mh � ma^ �
= k b m b l a � g^pl8� /� k ^ m Z b g b g ` � hnk� k Z ] b h * l ^ m l � \ h g m k Z k r � mh � B^kfZg� h k ] ^ k l 8
0� ] b l m k b [ n m b g ` � è+� è+� >+� g^pl� o b Z � Z� ] Z e e r � g ^p l * l a ^ ^ m + � Oa bl � \ h g mZ bg ^] �
ma^ � ==>%l� 6� i +f +� g^pl� Zg]� ma^� 5� Z +f +� g^p^� a ^ Z ] e b g ^ l � bg � Z� _h kf � h_� ma^�
g ^p l * la ^ ^ m � B +P +I +N + ) � B n ^ kg l^r %l � Pg]^k`khng]� I^pl� N ^ ko eh ^ � &hg^� h _ � ma^ �
_^p� l n k o bo bg ` � \h i b^ l � h_� Z� B +P +I+N+� l a ^ ^ m � bl � Z m m Z \ a ^ ] ' � Zg]� pZl� Dg� [ ^ bg` �
_khf� HZr� .61/� mh � A ^[ kn Z kr � .611+� %R̂� p^k^� [ ^ m k Z r ^ ] � mh � ma^ � I Zs bl � [r� Z�
k ^ \ ^ b o ^ k � h _ � ma^� g ^p l * l a ^ ^ m ) � K ^ m ^ k � ? hr e^ ) � Zg� D k b l a � g Z m b h g Z e � e b o b g ` � bg �
ma^� D l e Z g ] + � Oa^� ` ^ g ^ k Z e � a ^ Z] bg ` � ng]^ k � pab\a� p^� p^k^� % m k b ^ ] % � pZl�
 N i k^ Z ] bg ` � l ^ ] b m b h n l � D g _h kf Z m bh g � Zg]� _ Z e e b g ` � mh � ] ^ e b o ^ k � Z� p b k ^ e ^ l l * �
l ^ m + � Oa^� _ b o ^ � h _ � nl� p^k^� ]^g b^] � Zgr� \ b o b e b Z g � h k � B^kfZg� f b e b m Z k r �
\ h n g l ^ e � _ h k � h n k � ] ^ _^g \^ � Zg]� [ ^ _h k ^ � ma^ � m k b Z e � hi^g^] � ma^� I Zs b � K kh Z ^h n mh k �
^ g m^ k ^ ] � ma^� > hn k m � p b ma � Z� l a ^ Z _ � h _ � i Z i ^ k l ) � hg� ma^ � [Z\d � h _ � pab\a� a^� aZ]
^gnf ^kZ m^] � ma^� l ^ g m^ g \ ^ l � a^� pZl� mh � k^hhff^g]� [^� D g _ e b \ m ^ ] � hg� n l ****
Zg]� m a b l � [ ^ _h k ^ � ma^ � >hnkm� i kh \ ^ ^ ] bg ` l � p^k^� hi^g^] + � Cbl� k^\hff^g]Zmbhgl�
m h m Z e e ^ ] � g ^ Z k e r � .0� r ^ Z k l � mh � [^� laZ k^] � [r� ma^ � _ b m l � h _ � z l ) � [ n m � Z m � ma^�
^g]� h _ � ma^ � i kh \ ^ ^ ] bg ` l � m a b l � pZl� k^]n\^] � mh � 5� r ^ Z k l � 0� f hg ma l + � Jnk� l h * �
\ Z e e ^ ] � % m k b Z e % � _h e ehp ^] � D g m ^ k k h ` Z m b h g � [r� ma^� B^kfZg� A ^ e ] i h e b s ^ b � Zg]�
ma^g � ma ^ � B ^l mZih ) � ] n k bg ` � pab\a� HZhahg� l n _ _ ^ k ^ ] � ma^ � n e m bf Z m ^ � bg �
i a r l b \ Z e � Zg]� f ^g mZ e � m h k m n k ^ +

< _ m ^ k � li ^g] bg` � Z� l a h k m � mbf^� Dg � ma^� e h h Z e � i k b l h g � Dg� Bn^kgl^r� p^� p^k^�
_ h k \ b [ e r � m k Z g l i h k m ^ ] � _khf � Bn^kgl^r� &n g]^ k � ma ^ � ^ l h h k m � h _ � mph� f^f[^kl� h_�ma^�
B^lmZih � Zg]� m a k ^ ^ � l h e ] b ^ k l � `h bg` � hg� e^ Zo ^ � mh � B^kfZgr'� mh � ma ^ � > hg m bg ^g m �
Z ` Z b g l m � ma^� a Z s Z k] l � h _ � Z m m Z \ d � _khf� = k b m b l a � i e Z g ^ l ) � l n k _ Z \ ^ � o ^ l l ^ e l � h k �
ln [f Z k bg ^ l + � Dg � ma^� a h e] � h _ � Z� o ^ l l ^ e � \ Z k k r b g ` � B^kfZg� m kh h i l � Zg]�
Z\\hfiZgb^]� [r� Zg� Z e e ^ ` ^ ] � M^]� > khll � l a bi � \ Z k k r b g ` � phng]^]� l h e ] b ^ k l ) �
[ n m ) � e b d ^ � hn k � o ^ l l ^ e ) � \ Z k k r b g ` � gh� g Z o b ` Z m b h g � e b ` a m l + � Oa^� I Zs b � `nZk]l �
mh e] � nl� D _ � m a ^ k ^ � pZl� Zg� Z b k * k Z b ] � p^� p^k^� mh � l m Z r � bg � ma ^ � a h e] � &hg� i Z bg �
h _ � [ ^ bg ` � l a h m � D _ � p^� fho^]'� p a be^ � ma^r � phne]� `h� ni� hg� ] ^ \d +

A b k l m � p �̂ p^k^� mZd^g � mh � ma ^ � B ^ l mZ i h *Z ]f bg bl m^ k ^ ] � i k b l h g � Z m � A k Z g d _ n k m * �
hg*HZbg� Zg]� ma ^g � IZnf[nk`*h g *N Z Z e^ � & E n e r � .611� mh � < i k b e � . 6 1 2 ' + � <m�
A k Z g d _ n k m � hiihg^g ml � h _ � ma^� M ^bha � h _ � Z e e � g Z m b h g Z e b m b ^ l � pah� p^k^� \aZ bg^] �
Dg� \ ^ e e Z k � \ ^ e e l � Zg]� \ k b ^ ] � e b d ^ � Z g bf Z el ) � p^k^� [ ^ bg ` � ^q ^hn m^] � [r� ma^�
I Zs bl � [r� ` n b e e h m b g ^ � Z m � ma^ � k Z m Z � h _ � /2� i ^ k � p^^d� & E n g ^ * E n er � .611 ' )
=hma � A k Z g d _ n k m � Zg]� IZnf[nk`� p^k^� i ^ g Z e � i k b l h g l � Z ]f bg b l m ^ k ^ ] � [r� ma^ �
B ^l mZih ) � l m Z _ _ ^ ] � [r� `nZk]l � Zg]� p Zk]^ kl � pah� p^k^� ^ q * l h e ] b ^ k l � pah� p^k^�
^ b m a ^ k � D g o Z e b ] ^ ] � h n m � h _ � ma^� _ b ` a m b g ` � _ h k \ ^ l � h k � mhh � h e] � mh � _ b ` a m + � O a^ bk �
k Z gd l � p^k^� l i k b g d e ^ ] � p b ma � f^f[^kl� h _ � ma^� B ^ l mZ i h + � >aZgg^e� D l e Z g ] ^ k l �
bg � A k Z g d _ n k m � bg h en ] ^] oK ^ k\r � H b e e ^ k � & ] ^ ^ ] + ' ) � IhkfZg� ?^q m^ k ) * *B ^ k Z e] �
? hf Z b e e^ ) * %R Z e m^ k � G Z bg ^ ) * *> r k b e � ? njn ^f bg=C DC DDC=CC XX-00�X.� B bee bg`aZf
& ] ^ ^ ] + ' **** Z e e � _khf � Bn^kgl^r8� Zg]� E^ kl^rf^g � >Zghg� > e b _ _ h k ] � >han)� SZ e _C _

X E h l ^ i a � O b^ kg ^r �Ç XA k^ ] ^ k b\ d � K Z`^ ) � E h l^ia � K Z e l g ^ e ) � R be e bZf � HZkla)� B^hk`^
Ahq)� Zg]� > e b _ _ h k ] � L n ^ k k^ ^ **** Z e e � h _ � pahf� ] b ^ ] + � < e e � [ n m � ma ^ � _ b k l m � _ h n k
Bn^kgl^rf^g� gZf^]� p^k^� m k Z g l i h k m ^ ] � _khf � A k Z a d _ n k m � mh � IZnf[nk`� Dg�
E n er � .611+� R̂ � phk^� i k b l h g � n g b_h kf ) � e b d ^ � [ en ^ � ] n g ` Z k^ ^ l ) � hg� ma ^ � [Z\d�
h _ � pab\a � p^k^� ma^� k ^ ] * e ^ m m ^ k � D g b m b Z e l � EQ * * E bq l m eh ^ � Q ^kpn em^gng` )� m a b l �
i k b l h g ^ k � aZl� [^^g � l ^ g m^ g \ ^ ] + � Hr� i k b l h g � D ] ^ g m b m r � ] b l \ � Zg]� gnf[^k� paeha�
p^� phk^� hg� l m k b g ` l � khng] � hnk � g ^ \ d l ) � b l � Z m m Z \ a ^ ] ) � D � pZl� BI� 3-2+

Dg � Z ] ] b m b h g � mh� l n _ _ ^ k b g ` � l m Z k o Z m b h g � Zg]� f Z e g n m k b m b h g ) � p^� p^k^�
] ^ i k bo ^ ] � h _ � <GG� CPH<I� M DBCON+

< m� gh� mbf^� p^k^� p �̂ o b l �.�m^] � [r� Zgr� f^f[^k� h _ � Z � I ^ n m k Z e ) � K k h m ^ \ m b g ` �
Khp^k+

R̂ � p^k^� ] ^ g b^ ] � Zgr� Zg]� Z e e � f ^] ehZ e � Z m m ^ g m b h g +
Jnk� k ^ e Z m b o ^ l � p^k^� g h m � bg_hkf^]� pa^k^� p^� p^k^� h k � ^o^g � pa^ ma^ k � p^�

p^k^� Z e b o ^ � h k � ] ^ Z] + � Hr� k ^ i ^ Z m^ ] � k ^ j n ^ l m l � mh � ma^� >hffZg]Zgm� h _ � ma^ �
i k b l h g � m a Z m � ma ^ � = Z b e b _ _ l � h _ � E ^ k l ^ r � Zg]� Bn^kgl^r� [^� bg _h kf ^]� m a Z m � ..�
>aZgg^e� D l e Z g ] ^ k l � Z m � IZnf[nk`� p^k^� Z e b o ^ � & ^ o ^ g m n Z e e r � h g er �ç ç ç ç ç ç �
> r k b e � ?njn^feg� Zg]� frl^ e_ � ] b] � Z n ko bo ^ ' � pZl� _ e Z m e r � k ^ _ n l ^ ] + � Ra^g� hnk�
d bglf^g� ] b^ ] � k ^ e Z m b o ^ l � p^k^� g h m � bg _h kf ^] + � A b k l m � g^pl� h _ � m a ^ b k � ] ^ Z ma l �
\Zf^� _khf � f^� bg � Z� e Z m m ^ k � l ^ g m � mh� ma^ � @ ] b m h k � h _ � ma^ � E ^ k l ^ r � %@ o^g bg` � KhlmÇ�
&\hir � Z m m Z \ a ^ ] ' � pa^g� D � ` h m � [Zhd� mh � @g`eZg] � & l ^ ^ � Z e l h � Z\\hfiZgrbg`� \hir�
h _ � fr� Z k m b \ e ^ � bg � ma^� Bn^kgl^r� Ö@o^g bg` � K k ^ l l % ) � h _ � pab\a � D � pZl� < l l b l m Z g m �
@ ] b m h k � Z m � ma^� mbf^� h _ � fr� Z k k ^ l m +

&�\ m]
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7 )� 9j� de� j_c[� Z _Z � m[� h [ Y [ _l [ � J[Z)#;heii� f W h Y [ b i ' � c [iiW][i� eh� b [ j j [ h i �Ç�
`_Z � m[)� m[h[� XWhh[Z(\hec � m h _j_d ] � b [ j j [ h i � je� ekh� h [ bW j _l [ i � eh� Wdoed[)

O[� ^WZ� de� = d ] b_i^ � Xeeai� je� h[WZ� WdZ� A� mWi� h[ \k i[Z � [ _j^ [ h � j^[� : _X b[ �
eh� iec[� i^ehj^WdZ� Xeeai� A� ^WZ� Xhek]^j� je� ?[hcWdo� m _j^ � co� e j^[h � X[bed]_d]i �
_d� co� e W i[ )� L^[� h [ \k i W bi � m[h[� h[f[Wj[Z � Xo� j^[� f h _ied � ;eccWdZWdj)

O^[d� A� Yed jhWY j[Z � fd[kced_W� A � mWi� h[\k i[Z � [l[d� Wd� W if _h _d � Wi� A� mWi�
Wd�  =d]bWdZ[hÑ '� j^ek]^� j^[o� m[h[� \ h [ [ bo � ] _l[d � je� ?[hcWd� F W j_e d W bi '� WdZ�
mWi� Z[d_[Z� c [Z _YW b� W j j[ d j _e d � \hec� j^[� K Wd _jW j � $?[hcWd� f h _ied � <eYjeh%&
9i� W� h [ i k b j � m^[d� h [ b[W i[Z � Xo� j^[� 9c[h_YWdi� ed� 9 f h _b� ,/ '� ,4/0'� A � mWi� je bZ �
XoWT9c [h_eWd � ZeYjeh� A� c_]^j� ^Wl[� b_l [Z � W� \e h jd _] ^ j � WdZ� co� YecfWd_ed'
î è è è è � c_]^j� ^Wl[� b _l [ Z � W� m[[a(((( Xkj� de� ceh[&� ; b_\ \e hZ � Ik[hh[[� e \
B[hi[o � h [ b[W i[Z � Wj� j^[� iWc[� j_c['� Z _[Z � W� \e h jd _] ^ j � b W j [ h ) � 9i� W� h [ ik bj �
e\� j^[� fd[kced_W� A� ik \\[h[Z � W� ifej� ed� ed[� bkd]� WdZ� W� ebekZ� el[h(j^[ �
ej^[h� $i[ [ � ZeYkc[dj� WjjWY^[Z� \hec� [n(?k[hdi[o� Z eY je h )� <h'� =ZmWhZ� 9kX[hj%)�
â,ôú� Wi� W� h [ i k b j � e \� j^ _ i ' � m^[d� A � h[jkhd[Z� je� ?k[hdi[o� _d� 9k]kij� ,4/0�
_d ij[WZ � e \� Yed j_dk _d] � co� Z[ia� `eX� Wi� 9 i i _i jW d j � =Z _jeh� ed� j^[� be e W b� fWf[h�
A� mWi� WZl_i[Z � je� jWa[� W� ;^_[\� J [fehj[hÖi� f e ij� ie� A� YekbZ � ][j� ceh[� \h[i^ �
W _h ) � 9 bie� A� mWi� XWhh[Z� \hec� _dZkb]_d]� co� jme� ^eXX_[i� $WdZ� i j _ b b � Wc%5�
j[d d _i � WdZ� i[W (XW j^ _d ] )� 9i� W� h [ ik bj � e \� j^[� bWea � e \ � c [Z_YWb� W jj[d j_ed �
m^[d� A � d[[Z[Z� bX '� jeZWo� A� ik \\[ h � XhedY^_Wb� jhekXb[� WdZ� \ _X h e e _ j _W )

<kh_d]� co� _cfh_iedc[dj� A � h[Y[ _l[Z � de� mW][i� Wi� j^[� \_hc � A� meha[Z� \e h '�
j^[� Ö=l[d_d]� > h[iW Ö� eekbZ� dej� W \\ehZ � je� fWo� co� mW][i� Wi� j^ [ _h � \_dWdY[i �
^WZ� X[[d� h[ZkY[Z� Xo� j^[� FWp_i� WdZ� A� be i j � WXekj� z1++� m^_Y^� A � mekbZ� ^Wl[�
h[e[bl[Z � _d� iW bW h o )� L^[� ?[ijWfe� \ehXWZ[� j^[� Ö=l[d_d]� H h [ i i Ö� ed� fW_d�
e \� ^[Wlo� f [dW bjo � je� fWo� Wdo� e \� co� mW][i� je� co� m_Zem[Z� cej^[h� $dem� Z[WZ%)
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