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Z[\] ^__`a\b cd c[\ b\edf_dgacad] dh \idj\b k\g_d]g\g l
a]b\_ \]b\]c edf_d]\]c ^]^`mgag nopq r ag dhc\] sg\b a]
^ t`a]b gdske\ g\_^k^cad] hk^f\udkj l a v\ vl c[\ wd^` ag cd
ab\]cahm s]b\k`m a]w gdske\ gaw]^`g hkdf c[\ak a]gc^]c^x
]\dsg `a]\^k f aycsk\g l u ac[ ]d _kadk j]du `\bw\ d] c[\
gdske\g dk c[\ f ay a]w _kd e\gg v z\c l dhc\] gdf \ fdbx
\`a]w ag \y_`aeac`m dk af_`aeac`m ^bb\b u[\] ^cc\f_ca]w
cd wai\ ^ _[mgad`dwae^``m _ `^sgat`\ a]c\k_k\c^cad] cd c[\
k\gs `c dh c[\ b\edf_dgacad] v

{\k\ u\ ^ggsf \ c[^c ^`` c[\ k\`\i^]c a]b\_ \]b\]c
edf_d]\]cg e^] t\ fdb\`\b sga]w \|sai^`\]c eskk\]c
ba_d`\g n}p~gr v �[\ a]edk_dk^cad] dh c[ag f db\`a]w a]x
hdkf ^cad] g[ds`b gaf_`ahm c[\ g\^ke[ hdk c[\ s]b\k`ma]w
tk^a] ^ecai^c\b gdske\g l u[a`\ waia]w t\cc\k _[mgad `dwx
ae^` wkds]bg cd s`c\kadk a]c\k_k\c^cad]g dh c[\ b\edf x
_dg\b gaw]^`g v

�� ��WX���YW���

�i\k c[\ _^gc m\^kg l u\ [^i\ dtg\ki\b �� l �� c[\ gsacx
^ta`acm dh opq ^__kd^e[\g cd ^]^`m�\ g\i\k^` cm_ \g dh
]\skdf^w]\cae \idj\b k\g_d]g\g v o] _^kcaes`^k l u\
g[du\b c[^c opq ba�\k\]ca^c\g u\`` t \cu\\] gdf^cdg\]x
gdkm ^]b ^sbacdkm tk^a] k\g_d]g\g a] c[\ e^g\ dh ^ edf x
ta]\b iatkdc^eca`\ gcafs`^cad] v �skc[\kfdk\ l c[\ a]x
b\_ \]b\]c edf_d]\]cg l hds]b u ac[ ]d dc[\k fdb\`a]w
^ggsf_cad] c[^] c[\ak gc^cagcae^` a]b\_\]b\]e\ l \y[atac
�\`b _^cc\k]g c[^c ^wk\\ u ac[ c[\ ed]i\]cad]^` eskk\]c
ba_d`\ fdb\`g v

�[\ gcsbm _k\g\]c\b a] c[ ag _^_\k ed]gagcg dh ^ fdbx
a� e^cad] d] ^] \y agca]w opq ^`wdkac[f l a] dkb\k cd ^bb
^] \y_`aeac gc^w\ dh ba_d`^k fdb\`a]w a]cd c[\ g\^ke[
hdk c[\ a]b\_ \]b\]c edf_d]\]cg v �[ag ]\u ac\k^cai\
f \c[db ag ^__`a\b cd c[\ b\edf_dgacad] dh gdf ^cdg\]x
gdkm ^]b ^sbacdkm \idj\b �\`bg v

� � W�� T���X�W�� V
qg a] fdgc opq hdkfs`^cad]g l u\ u a`` ^ggsf \ c[^c dsk
^i\k^w\b f ^w]\cd\]e\_[^`dwk^_[ae \idj\b k\g_d]g\g
ed]gagc dh a]gc^]c^]\dsg `a]\^k f aycsk\g dh s]b\k`m a]w
a]b\_ \]b\]c gdske\ gaw]^`g l s]b\k c[\ ]dag\ hk\\ fdb\` �

� � � � �� �
u[\k\ � � ag ^] �xbaf\]gad]^` f \^gska]w i\ecdk l f ^b\
s_ dh c[\ � f aycsk\g ^c bagek\c\ caf \ � v �� ag c[\ � x
baf \]gad]^` i\ecdk u ac[ c[\ a]b\_ \]b\]c gdske\ gaw]^`g
n�   �rl ^]b � ag c[\ a]gc^]c^]\dsg `a]\^k f aya]w
f ^ckay v ¡dc[ �� ^]b � ^k\ c[\ s]j]du]g u\ u ag[ cd
ab\]cahmv �[\ �kgc edkk\g_d]bg cd c[\ caf \ ^ecai^cad]g
dh c[\ tk^a] k\wad]g a]id`i\b a] c[\ \idj\b k\g_d]g\g v
�[\ ed`sf]g dh c[\ g\ed]b ^k\ c[\ �\`b _^cc\k] g f^_x
_a]w c[dg\ gaw]^`g cd c[\ f \^gsk\f \]cg v

� ��� W¢£ ¤¥¦§¦¨©ª «©¬�YT
qc c[\ t^gag dh c[\ _k\g\]c k\g\^ke[ l u\ sg\ c[\
�^gcopq ^`wdkac[f l u[ae[ u^g a]ckdbse\b a] �®� v oc ag ^
�y\b _da]c ^`wdkac[f c[^c �]bg c[\ a]b\_ \]b\]c gaw]^`g
c[kdsw[ c[\ f ^yaf a�^cad] dh c[\ ^tgd`sc\ i^`s\ dh c[\ak
jskcdgag v �[\ f \^gsk\b b^c^ ag _k\iadsg`m u[ac\]\b
n¯ � ° ±²³´µ¶ � l u[\k\ ° ag ^ ba^wd]^` f ^ckay u ac[
c[\ \aw\]i^`s\g dh c[\ b^c^ edi^ka^]e\ f ^ckay · ¸��¶ ¹l^]b µ ^ f^ckay u ac[ c[\ edkk\g_d]ba]w \aw\]i\ecdkg ^g
acg ed`sf]gr v q edf_k\ggad] ag dhc\] _\khdkf \b bska]w
c[\ u[ac\]a]w l a] dkb\k cd _k\i\]c di\k`\^k]a]w k\`^c\b
^kcah^ecg nºtsf_m» gaw]^`g ^k\ cm_ae^``m iagat `\ u[\] sgx
a]w _ddk edf_k\ggad] k^c\g �¼�r v }^e[ ½c[ ac\k^cad] cd
�]b c[\ g\_^k^cad] i\ecdk ¾ ag c[\] b\�]\b ^g

¾ ¿ À � · ¸¯ Á¾ ¶À±²¯ ÂÃ ¹ Ä Å¾ À±²¾ À � ¾ ¿À Æ Ç¾ ¿À ÇÈ nÉr
�^gcopq e^] t\ sg\b tdc[ a] ^ gmff\ckae^` ^]b ^ b\x
Ê^cad]^km f ^]]\k v oh c[\ a]b\_\]b\]e\ ag ]dc hs``m
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ws^k^]c\\b l c[\ \kkdk dh ^ggsf a]w ac u a`` t \ gdf \u[^c
g_k\^b cd ^`` opg a] c[\ gmff\ckae^` i\kgad] v o] c[\
b\Ê^cad]^kml c[\ \^k`m edf_d]\]cg ^k\ fdk\ `aj\`m cd
�c c[\ ekac\kad] l ^g c[\ `^c\k d]\g u a`` [^i\ cd b\^` u ac[
^eesfs`^c\b \kkdkg hkdf c[\ _k\iadsg edf_d]\]cg v

o] c[\ _k\g\]c udkj l �^gcopq ua`` t\ sg\b a] acg
b\Ê^cad]^km i\kgad] l cd \yck^ec d]\ ga]w`\ edf_d]\]c v
�[\ a]b\_ \]b\]e\ dh c[ag edf_d]\]c g[ds`b c[\] t\ c[\
fdgc k\`a^t `\ d]\ v z\c l c[\ dkb\k dh ^__\^k^]e\ dh c[\
opg ag s]b\c\kf a]\b a] opq l c[\k\hdk\ ba�\k\]c a] aca^`
ed]bacad]g e^] `\^b cd ba�\k\]c �kgc ws\gg\g hkdf c[\
^`wdkac[f v ~s\ cd c[\ i\km h^gc ed]i\kw\]e\ dh c[\ �^gx
copq l ^g fse[ ^g É�� ba�\k\]c a]aca^` ed]bacad]g u\k\
c\gc\b l ^]b c[\ak k\gs`cg w^c[\k\b v �]`m ^ h\u ba�\k\]c
gaw]^`g u\k\ ed]gagc\]c`m _ aej\b sga]w c[ag f\c[db l ^g
e^] t\ g\\] a] �aw v � v

� �� � T�� ¦¨§ � ¦� ¤ª£ � ¤�£ª¦¨§ ¤ «©¬�YT
qg gc^c\b ^tdi\ l ba_d`\ fdb\`a]w ag dhc\] ^ggsf\b u[\]
i^`ab^ca]w c[\ opg ^]b `d e^ca]w c[\ edkk\g_d]ba]w ]\sx
k^` gdske\g v o] h^ec l dhc\] c[\ �\`b _^cc\k]g l f ^__a]w
c[\ edf_d]\]cg cd c[\ f\^gsk\f \]cg l �c u\`` c[\ ba_d`\
fdb\`a]w ^ggsf_cad]g v �dc\ c[^c c[\ �\`b _^cc\k]g
edkk\g_d]b cd c[\ ed`sf]g dh c[\ f ay a]w f ^ckay � v

o] dkb\k cd \yck^ec fdk\ c[^] d]\ a]b\_ \]b\]c edf x
_d]\]c l u\ [^i\ cd a]gsk\ c[^c c[\ ed]ckatscad]g dh c[\
d]\g ^`k\^bm hds]b ^k\ \yck^ec\b hkdf c[\ dkawa]^` b^c^ v
�[ag e^] t\ bd]\ tm \y_`aeac gstck^ecad] dh c[\ op l dk
tm af_dga]w c[\ dkc[dwd]^`acm dh c[\ g_^e\g b\�]\b tm
gsee\ggai\ edf_d]\]cg v

Z\ ]du _kd_dg\ cd k\fdi\ l ]dc c[\ a]b\_ \]b\]c
edf_d]\]c acg\`h l tsc c[\ f^w]\cae �\`b _kdbse\b tm
d]\ dk fdk\ \|sai^`\]c eskk\]c ba_d`\g n}p~gr c[^c �c
c[\ t\gc c[\ k\g_\ecai\ op v Z ac[ c[ag e[^]w\ l c[\ a]x
b\_ \]b\]e\ ekac\kad] ag gdf\u[^c k\`^y\b l tsc u ac[ ^]
a]ek\^g\ a] c[\ \y_`^]^cad] _du\k dh c[\ k\gs`ca]w edf x
_d]\]c v �[ag f dba�\b dk ac\k^c\b �^gcopq ^`wdkac[f
ag c[\k\hdk\ ^ wddb edf_kdf ag\ t\cu\\] _sk\ a]b\_ \]x
b\]e\ ^]b ed]i\]cad]^` }p~ �cca]w v

q `` opq ks]g u\k\ f ^b\ sga]w �q��q¡ edb\ l t^g\b
d] c[\ �^gcopq _^ej^w\ �É� v q `` f \^gsk\f\]cg ^]b
gdske\ `d e^`a�^cad]g u\k\ e^kka\b dsc sga]w ^ � \skdf ^wx
É��¶ � gmgc\f ^]b acg gaw]^` _kd e\gga]w gdhcu^k\ v

	 � VW����� T�� �
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�[\ \idj\b �\`bg sg\b a] c[ag _^_\k l u\k\ k\edkb\b
^c c[\ ¡k^a] �\g\^ke[ ]ac dh c[\ �du �\f_\k^csk\
�^tdk^cdkm dh c[\ {\`ga]ja ]ai\kgacm dh �\e[]d`dwml
a] ^ f ^w]\cae^``m g[a\`b\b kddf l sga]w ^ É��xe[^]]\`
u[d`\xge^`_ ]\skdf ^w]\cdf \c\k ��� v �[\m ed]gagc\b dh
k\g_d]g\g cd iatkdc^eca`\ gcafs`a l w\]\k^c\b u ac[ ^ t^ggx
k\Ê\y `dsbg_ \^j\k ^]b ^ cst\ b\`ai\ka]w c[\ cd]\ a]cd

Original Averages

�awsk\ É� � ��� ��� ���� � ������ �� ���� ����� �� ������
����� � ���! � �"

c[\ f^w]\cae g[a\`b\b kddf v �[^c u^g eds_`\b cd ^
t^``dd] u[ae[ u^g [\`b tm c[\ gst # \ec u ac[ tdc[ [^]bg v
¡dc[ c^eca`\ ^]b c[\ ed]edf ac^]c ^sbacdkm gcafs`a u\k\
c[sg _k\g\]c v �skc[\k b\c^a`g d] c[\ gcafs`a ^]b c[\
g\cs_ e^] t\ hds]b a] �$� v

� awsk\ É g[du g c[\ edf_`\c\ g\c dh É�� ^i\k^w\b
\idj\b k\g_d]g\g v �[k\\ a]g\kcg a] c[\ �wsk\ [ aw[`aw[c
\|s^` ]sft\k dh gaw]^` cm_ \g _k\g\]c a] c[\ f \^gsk\x
f \]cg v �] c[\ `\hcf dgc d]\ l u\ e^] g\\ ^ gc\_x`aj\ gawx
]^` v �[\ f abb`\ d]\ g[du g ^ g[^k_ ^]b \^k`m k\g_d]g\ l
dkawa]^c\b a] c[\ _kaf ^km gdf ^cdg\]gdkm edkc\y v �[\
kaw[cfdgc a]g\kc [^g ^ tkd^b\k gaw]^` l u ac[ `d]w\k `^x
c\]em c[^] c[\ _k\iadsg d]\ l u[ae[ ag ^ggd ea^c\b u ac[
c[\ _kaf ^km ^sbacdkm k\g_d]g\g v

% � X�V��WV
�awsk\ � g[du g c[\ k\gs`cg dh c[\ opq b\edf_dgacad] dh
c[\ \idj\b k\g_d]g\g v �[\ `\hc ed`sf] [^g c[\ hdsk a]x
b\_\]b\]c edf_d]\]cg hds]b hkdf É�� ks]g dh c[\ dkawx
a]^` �^gcopq d] c[\ edf_`\c\ b^c^ g\c l e[^]wa]w c[\
a]aca^` ed]bacad]g ^hc\k \^e[ ks] v �[\g\ k\gs`cg ^wk\\
u ac[ c[\ d]\g _k\g\]c\b a] ^] \^k`a\k k\_dkc ��� l ^]b \yx
_`^a] u\`` gdf \ dh c[\ gaw]^`g g\\] a] �aw v É� �kop É ^]b
�kop® [^i\ `^c\]ea\g c[^c ^k\ e[^k^ec\kagcae dh c[\ ^sbax
cdkm k\g_d]g\g iagat `\ a] c[\ kaw[cfdgc a]g\kc l u[\k\^g
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�awsk\ � � � �� ����!� ������� �� �� � ���� �� ���� ����� "
�� �� �  �� � ��� ��� ����� �� � � �� ������� �� ���� �� � ����
�  � ��� �� ����� �� � 	� ����� �� �� � ���� � ��� �� � �� ��
������� �� ���� �� �� � ! ���
 �� � � �����! " �� � ! ���  �
� �� �! �� �� �	 �� � ������� ����� �� �� � ��!� �� ���� ��
�� � ���� � � �� � ����"

�kop� ^]b �kop¼ ^k\ e`\^k`m k\`^c\b cd c[\ gdf ^cdg\]x
gdkm ^]b gc\_x`aj\ a]g\kcg v �[\ `d e^cad]g dh c[\ }p~g
^ggd ea^c\b cd c[\g\ a]b\_ \]b\]c edf_d]\]cg ^k\ g[du]
a] �aw v ® v �]e\ ^w^a] l ac ag e`\^k c[^c c[\m ^wk\\ u ac[
c[\ \y_\ec\b tk^a] k\wad]g cd t \ ^ecai^c\b tm c[\ _^kx
caes`^k gcafs`sg fdb\ v �dc\ c[^c d]`m c[\ `^gc edf x
_d]\]c k\|sak\b c[k\\ ba_d`\g cd edkk\ec`m \y_`^a] c[\
k\g_ \ecai\ op v �]\ dh c[\ }p~g \y_`^a] a]w �kop¼ dkawx
a]^c\g hkdf c[\ _kaf ^km gdf ^cdg\]gdkm ^k\^ l ^`k\^bm
sg\b cd \y_`^a] �kop� v

�[\ opg g[du] a] c[\ kaw[c ed`sf] dh �aw v � [^i\
t\\] _kdbse\b tm c[\ fdba�\b �^gcopq ^`wdkac[f v qhx
c\k \^e[ g\c dh É�� ks]g dh �^gcopq l c[\ fdgc hk\|s\]c`m
dtg\ki\b op u^g j\_c v �[\ f^w]\cae �\`b ^ggd ea^c\b cd
acg t\gc }p~ �c u^g c[\] \yck^ec\b hkdf c[\ dkaw a]^`
b^c^ v �[\ c[ a]b\_\]b\]c edf_d]\]c ag ]du gdsw[c
hkdf ^ g\c dh É�� baf\]gad]^` gaw]^`g l hkdf u[ae[ c[\
}p~ ed]ckatscad]g dh c[\ _k\iadsg  Ä � edf_d]\]cg
[^i\ t \\] k\fdi\b v �[\ $ ed`sf]g a] c[\ f abb`\ g[du
\^e[ gc\_ dh c[\ `d]w ac\k^cai\ _kde\gg `\^ba]w cd c[\ �x
]^` g\c dh gaw]^`g d] c[\ kaw[c v �dc\ c[^c l d] c[\ g\ed]b
ks] l c[\ gaw]^` _aej\b u^g ]dc c[\ d]\ edkk\g_d]ba]w cd
c[\ ^sbacdkm k\g_d]g\ l ^g u\ eds `b [^i\ u ag[\b hdk l tsc
k^c[\k c[\ gc\_x`aj\ d]\ v �[ag ag bs\ cd c[\ h^ec c[^c c[\
e[ddga]w ekac\kad] [^g ]d u^m cd \i^`s^c\ c[\ wddb]\gg
dk _[mgad `dwae^` sg\hs`]\gg dh \^e[ edf_d]\]c v

� awsk\ ¼ g[du g c[\ �\`b _^cc\k] g dh c[\ a]b\_ \]x
b\]c edf_d]\]cg hds]b sga]w c[\ ba_d`\ fdb\`\b �^gx
copq ^`wdkac[f l ^]b k\g_ \ecai\ }p~g v oh ac ag e`\^k
c[^c ~fop É ^]b ~f op® _k\g\]c wk\^c k\g\ft`^]e\ cd

OrIC1

OrIC2

OrIC3

OrIC4

�awsk\ ® � ���� �������� �� �� � � �� � ������� �� ���� ��
�� � ���� � �� � ����� �� ����!� ������� "
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�awsk\ ¼ � ���� ������� �� �� � ��������� � ����� �� "

�kop� ^]b �kopq Él c[\ g^f\ e^] ]dc t \ g^ab hkdf
c[\ dc[\k opg v ~s\ cd ^] \^k`m \yck^ecad] dh c[\ gdx
f ^cdg\]gdkm }p~g l ]d gse[ ba_d`\ u^g k\|sak\b cd \yx
_`^a] ~f op� l k\bsea]w [\k\ c[\ cdc^` ]sft\k dh ba_d`\g
hkdf � cd � v �skc[\kfdk\ l c[\ _^cc\k] d] c[\ `\hc gab\
dh ~f op� ag ]du fse[ e`\^k\k c[^] c[^c dh �kop¼ v �ax
]^``ml ac ag ^g u\`` i agat `\ c[^c ~f op¼ �g _^cc\k]g ^k\
gaf_`\k c[^] c[dg\ dh c[\ edkk\g_d]ba]w dkawa]^` b\x
edf_dgacad] n�kop®r v

�]\ f \^gsk\ dh c[\ ^ta`acm dh c[\ fdb\`\b ba_d`\g
cd \y_`^a] c[\ f \^gsk\b f ^w]\cae �\`bg ag w ai\] tm c[\
wddb]\ggxdhx�c nwdh r ��� l ^ ]dkf ^`a�\b g|s^k\b \kkdk t \x
cu\\] c[\ f \^gsk\f \]cg ^]b c[\ �\`bg _kdbse\b tm c[\
fdb\`\b gdske\g �

� � �
� Ä �� Á� � Ä � �Â´�� � �́ 	 
 ���� È

�[\ gsff^cad]g ks] di\k c[\ edf_`\c\ g\c dh g\]gdkg v
�[\ [aw[\k c[\ � l c[\ t\cc\k c[\ \y_`^]^cad] v oh� � ���� l c[\ fdb\` hs ``m \y_`^a]g c[\ f \^gsk\x
f \]cg l ah � � �� l ac bd\g ]dc _ \khdkf ^]m t\cc\k c[^]
^ �\kd �\`b �c uds`b v

o] �aw v $ u\ g\\ c[\ � �� i^`s\g ^cc^a]\b tm c[\ edf x
_`\c\ g\cg dh }p~g ^ggd ea^c\b cd tdc[ opq af_`\f \]c^x
cad]g v �[\ gd`ab `a]\ g[du g c[\ edfta]\b _\khdkf^]e\
dh c[\ � ba_d`\g edkk\g_d]ba]w cd c[\ hdsk �^gcopq
edf_d]\]cg l u[\k\^g c[\ b^g[\b `a]\ g[du g c[\ _\khdkx
f ^]e\ dh c[\ � edkk\g_d]ba]w cd c[\ ac\k^c\b �^gcopq
b\edf_dgacad] v oc ag e`\^k c[^c c[\ fdba�\b opq ^`wdx
kac[f \y_`^a]g c[\ f \^gsk\b b^c^ ^c `\^gc ^g u\`` ^g c[\
ck^bacad]^` ^`wdkac[f bd\g l u ac[ a]ek\^g\b _\khdkf^]e\
d] dee^gad]g ng\\ l \ vw vl c[\ _dkcad] edkk\g_d]ba]w cd c[\
^ecai^cad] dh c[\ _kaf ^km ^sbacdkm ^k\^r v

Goodness of fit for the ECDs modeling the ICs
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�awsk\ $ � ���� ������ �
 � � �� �� � � �� � ���������� 	 ���
�� � �	 � ����� �� � � �����! �"

q]dc[\k u^m cd `ddj a]cd c[\ ba�\k\]c t\[^iadkg
dh c[\ cud ^`wdkac[f g l ag c[kdsw[ c[\ ^]^`mgag dh c[\
k\f ^a]a]w f \^gsk\b gaw]^`g l ^hc\k \yck^eca]w c[\ f^wx
]\cae �\`bg dkaw a]^c\b tm c[\ }p~g edkk\g_d]ba]w cd
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�awsk\ � � �� ���  ��� �� ! �� � ���� 
 � ��� �� ��� �� �������� ���� �� ��� �� ���� ��!� �� ��� �� ������������ "

\^e[ a]b\_\]b\]c edf_d]\]c v
o] �aw v � l u\ g[du c[\g\ k\f ^a]a]w f ^w]\cae �\`bg

hdk tdc[ c[\ ed]i\]cad]^` �^gcopq ncd_r l ^]b c[\ fdbax
�\b d]\ ntdccdf r v �] c[\ dkaw a]^` �^gcopq k\gs `cg l c[\
\yck^ecad] dh c[\ �kgc op k\gs`cg a] c[\ gs__k\ggad] dh
^`` ^sbacdkm k\`^c\b edf_d]\]cg v �\fdia]w c[\ g\ed]b
edf_d]\]c `\^bg cd ^ i\km gaf_`a�\b g\c dh k\f ^a]a]w
gaw]^`g l c[^c g\\f g cd e[^]w\ d]`m ^hc\k c[\ \yck^ecad]
dh c[\ hdskc[ edf_d]\]c l a] u[ae[ c[\ gc\_x`aj\ gaw]^`
bag^__\^kg v

o] c[\ fdba�\b ^`wdkac[f l ^hc\k \yck^eca]w c[\ �kgc
op hkdf c[\ dkawa]^` b^c^ l c[\ gdf ^cdg\]gdkm k\`^c\b
gaw]^` ag gs__k\gg\b v �[\ gc\_x`aj\ ag k\fdi\b ^hc\k c[\
g\ed]b v oc ag af_dkc^]c cd ]dc\ c[^c c[\ \yck^ecad] dh
c[\ c[akb op bd\g] �c k\gs`c a] ^ edf_`\c\ gs__k\ggad] dh
c[\ ^sbacdkm k\g_d]g\g v o] h^ec l c[\ kaw[cx[^]b gab\ k\x
g_d]g\g ^k\ #sgc ^cc\]s^c\b ^c c[ag gc^w\ l ^]b k\fdi\b
d]`m ^hc\k c[\ \yck^ecad] dh c[\ hdskc[ op v �[ag ag ^
wddb a]bae^cad] c[^c c[ag ^`wdkac[f ag ^ecs^``m ^t`\ cd
b\c\ec c[\ `^c\k^`a�^cad] \�\ecg iagat `\ u[\] c[\ ^sbax
cdkm gcafs`a ^k\ ^__`a\b f^a] `m cd d]\ \^k ng\\ ��� hdk
^ gcsbm dh _sk\ ^sbacdkm \idj\b k\g_d]g\g l u[\k\ c[ag
aggs\ ag b\^`c a] b\c^a`r v

� � � �VY�VV���

Z\ [^i\ sg\b c[\ g_ \\b ^]b b\Ê^cad]^km e[^k^ec\kagx
caeg dh c[\ �^gcopq ^`wdkac[f cd b\kai\ ^] ac\k^cai\ ^`x
wdkac[f a]edk_dk^ca]w gdske\ fdb\`a]w a] acg g\^ke[ hdk
a]b\_ \]b\]c b\edf_dgacad] dh edfta]\b gdf^cdg\]gdkm
^]b ^sbacdkm \idj\b k\g_d]g\g v

� `dt^``ml u\ f ^m g^m c[^c c[\ fdba�\b �^gcopq
^`wdkac[f ^e[a\i\b t\cc\k g\_^k^cad] ^ta`ac a\g l u[a`\
j\\_a]w c[\ i\km [aw[ ^wk\\f \]c u ac[ c[\ _[mgad `dwae^`
_`^sgata`acm dh acg a]b\_\]b\]c edf_d]\]cg v o] _^kcaex
s`^k l u\ [^i\ g\\] c[^c ^ h\u\k ]sft\k dh \|s ai^`\]c
eskk\]c ba_d`\g u\k\ ]\\b\b cd ^cc^a] ^ t\cc\k \y_`^x
]^cad] dh c[\ f \^gsk\b k\edkba]wg c[^] u[\] sga]w ^
ck^bacad]^` �^gcopq ^__kd^e[ v

�[\ b\c\ecad] dh gstc`\ a]hdkf ^cad] l gse[ ^g `^c\kx
^`a�^cad] \�\ecg l u\k\ ^g u\`` k\]b\k\b _dggat `\ u ac[
c[\ fdba�\b ^`wdkac[f u[ae[ u\k\ ]dc iagat `\ a] c[\
dkawa]^` �^gcopq hdkfs`^cad] v

�skc[\k \y_\kaf \]cg g[ds`b t \ e^kka\b dsc l a] dkb\k
cd ab\]cahm c[\ di\k`^_g l `af ac^cad]g ^]b edf_`\f \]c^kx
aca\g a] c[\ _ \khdkf ^]e\g dh \^e[ ^`wdkac[f ae ^__kd^e[ v
qg u\`` l ^c \^e[ ac\k^cad] dh c[\ fdba�\b �^gcopq l u\
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[^i\ _aej\b c[\ fdgc hk\|s\]c edf_d]\]c v �c[\k ekac\x
ka^ l c[^c f ^m `\^b cd af_kdi\b k\gs `cg l eds`b e[ddg\ c[\
edf_d]\]cg u ac[ gaf_`\k dk fdk\ ba_d`^k �\`b _^cc\k]
a] gc\^b v

� � X�«�X��Y�V
�É� ����� �� ������ � ����� �v qi^a`^t`\ ^c c[\

ZZZ ^bk\gg �
���� ������ 	
�� 	�� 	� �������
� ���
������ �
� v

��� � v { �f � `� a]\] l � v { ^ka l � v o`f d]a\f a l � v �]ssca`^ l
^]b � v � v �ds]^gf^^ v � ^w]\cd\]e\_[^`dwk^_[m�
c[\dkml a]gcksf \]c^cad] l ^]b ^__`ae^cad]g cd ]d]a]x
i^gai\ gcsba\g dh c[\ udkja]w [sf ^] tk^a] v � ����	�
�� � ����� �� ����� l �$ n�r �¼ É®�¼�� l É��® v

�®� q v {mi�ka]\] ^]b } v �# ^ v q h^gc �y\bx_da]c ^`wdx
kac[f hdk a]b\_ \]b\]c edf_d]\]c ^]^`mgag v � ���� 
��!� ������� l � �É¼�®� É¼�� l É��� v

�¼� q v {mi�ka]\] l � v ��k\`� l ^]b � v � aw�kad v �_aj\g ^]b
tsf_g � ^kc\h^ecg w\]\k^c\b tm a]b\_\]b\]c edf_dx
]\]c ^]^`mgag u ac[ a]gs ea\]c g^f_`\ ga�\ v o] � ���"
���" !����� �� �� �� ��� �� ���� ��!� �� ��� �� � ����
�� � �  �� � " �� ������� �� " �� � � � #� �� �$$% l qsggdag l
�k^]e\ l É��� v

�$� � v �dsgf �ja ^]b � v { ^ka v �df ^cdg\]gdkm \idj\b
�\`bg cd `^kw\x^k\^ iatkdc^eca`\ gcafs`a v � ���� �� 
� ����� ����� ��� l ÉÉ� ���$���� l É��� v

�� � } v � ^sjdk^]c^ l � v { �f � `� a]\] l � v �^ki^g l ^]b
� v {^ka v � ay\b ^]b g\]gdkm ]\ki\ gcafs`^cad]g ^ecax
i^c\ ba�\k\]c emcd^ke[ac\ecd]ae ^k\^g a] c[\ [sf ^]
_kaf ^km gdf ^cdg\]gdkm edkc\y �o v ��� " � ���� � �� "l�® nÉr ������ l É��� v

��� � v � aw�kad l � v ��k\`� l � v �dsgf �ja l � v { �f � `� a]\] l
^]b } v �# ^ v o]b\_\]b\]c edf_d]\]c ^__kd^e[ cd
c[\ ^]^`mgag dh }}� ^]b �}� k\edkba]wg v ����
����� " � ��! ��" ��� "l ¼� �$��� $�® l ���� v

��� � v � aw�kad l � v ��k\`� l � v �dsgf �ja l ^]b } v �# ^ v o]x
b\_ \]b\]c edf_d]\]c ^]^`mgag a] b\edf_dgacad] dh
^sbacdkm ^]b gdf ^cdg\]gdkm \idj\b �\`bg v o] � ���"
���" !����� �� �� �� ��� �� ���� ��!� �� ��� �� � ����
�� � �  �� � " �� ������� �� " �� � � � #� �� �$$% l qsggdag l
�k^]e\ l É��� v

�� � � v � aw�kad l � v ��k\`� l ^]b } v �# ^ v o]b\_ \]b\]c edf x
_d]\]c ^]^`mgag a] u^i\ b\edf_dgacad] dh ^sbacdkm
\idj\b �\`bg v o] � ���" ���" ���� " �� � ���
 ��� � ���
�� � ��	 ���� #� ���� �$&% l �j'ib\ l �u\b\] l É��� v


