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Liszt

17th cent
Sonata

Sousa
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Sonata
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}$1 ,0(k,'8<-K,5�K#U3Z,'89([%'-KX�(F��-+B~,'8<-K,R,08A(®+fÈ�-'Ç/.i2HÄ5476&Çx,08A(+X�(P76#d%0-/a9a<(/-K*'(/7Z�[89(+3;,089(O,089*'(/%)89�
1
@d7��O(+*0(�*.-/#&%C(/7�E^1 *`(+36,'#2*'(�761J=?>9X�(536,T%?��,'8<-K,;,089(+Xj(H-K@d%)1�76#&%'-Ka9a<(/-/*0(/7�8A(+*0(M��§¾p$1/�k(+SM(+*5�
,08A(M+fÈ�-0ÇH.�2HÄ5476&Ç�,08A(+X�(k��-
%P%),'#2@U@9a9*0(�%)(+3J,P-K,P,'89(IÝ6��h
Ým,089*'(/%)8A1
@&7H1KE a<-K*T-K_ *.-KaA8<%?�9�[89(5*0(/- %
#2,[��-
%[(+@2#UX�#23�-K,0(�7H-K,I,08<-/,[@2(+SM(+@<#U3�,'89(;761J=?>9Xj(+36,O,089*'(/%)8A1
@&7J#239_A�W¨

rk89#&%m,'(/=¢8A39#&\M>9(Z1/EI%C@21/�[@2B�*T-K#&%C#239_�,'89(�%)#UX�#2@d-K*0#U,CB�,01�V<3<7f_
*01 >9a<%`1KEI7J1J=?>9X�(+3J,Ia<-K*',.%
�[89#d=¢8�-/*0(;%),'*01 39_
@UB�*0(+@d-K,'(/7D8<- %kb�(5(+3�><%)(/7�- %k,089(`b<- %)#&%xE^1 *[,089(5X�([(+�J,0*.- =?,0#U1
3	-K3�7�1 ,089(5*
%)>AX�X�-K*'#2�+#U39_`,0(/=.8939#d\�>A(/%?��� LJ!m«[LJgK©��WL9LJg/©��

°MöGõyöz÷ ±²���Gþeý³)´* µ��Güi¢��yÿ�ýyþxüi����.§ÿGû¹�}ý2��¢:* û-�³�
rk89(�>93A#WE^1
*'X²S6#d%)><-/@&%`a9*01/SJ#&76(�#23J,0(+*'(/%),'#239_j#236E^1 *0X�-/,0#21 3�-/b<1
>9,H891/��_ *01
>Aa<%Z1KEq761J=�>9�

X�(+3J,.%<-/*0(k*'(+@&-/,0(/7��]o�, =+-K3�-K@&%C1[b<(k><%C(/7m#23;-K3`(?¿�1
*',],'1$>A3<76(+*T%),.-/3<7~8A1K��-I%)#23A_
@2(�761J=?>9X�(536,
#&%q=?1
3<%C,0*'><=?,0(�7��`!m%m-/3�(+�9-/X�a9@U(M�<=?1
3�%)#&7J(+*m,08A(�761J=?>9X�(536,T%k1KEI:R#2_
>A*0(Z©A�WÀ�-�-/3<7�©9�¡À+bn�;o�3
b<1
,'8�=+- %)(/%��R-K@2@Ra<-/*.-K_ *.-/a98<%Z1KE�-�761J=?>AX�(+3J,$�O(+*0(�=?1
X�a�-K*0(�7�,01�-/@2@F1 ,089(+*qa<-K*T-K_
*T-Ka98�%Z1KE
,08A(m%'-KX�(I761J=�>9X�(+3J,+�R!$3JBHa<-K*T-K_ *.-KaA8�a�-K#2*P�[89#d=¢8H8�-
%k-;%)#UX�#2@d-K*0#U,CBm1/SM(+*PÝ6���
h`#&%P76#&%Ca9@&-+BM(/7
�[#2,'8	-K3�(�76_
(`b<(+,C�k(+(53�,089(;%C#2X�#U@&-K*Pa<-/*.-/_
*.-/a98<%��

!$@2,'891
>A_
8�b<1
,08Á761J=?>9Xj(+36,T%Z-/*0(�*01 >9_
89@UB�,089(�%'-KX�(�%)#2�5(�§�-/b�1 >9,�� Ý�,'891
><%'-K3<7ª=¢8�-K*0�
-
=�,0(+*T%¢¨.�I-/3<7�b<1
,08�8�-�SM(�-Kb<1
>A,�©�Ý�a<-K*T-K_
*T-Ka98�%�1/E;,0(+�J,+�k,'89(�#23J,0(5*03<-/@[*0(+@d-K,0#U1
3<%C89#2a�b<(+�
,C�k(+(53�a<-/*.-/_
*.-/a98<%H#&%H%C>9b<%),T-K3J,0#d-K@2@UBf76#W¿�(+*'(+3J,+��rk89(ja<-K*T-K_
*T-Ka98�%Í1/EZÃS2TCU-U6&Ç.È�AÓ2HÄ;476&ÇD#U3
:]#U_
>9*'(�©A�WÀ�-�-/*0(	-K@UX�1M%C,H>939*0(5@&-K,'(/7�,'1�(/- =¢8�1 ,089(+*5�x�[8A(+*0(/- %Í,'89(�*0(+@d-K,'#21
3�%)89#Ua<%~E^1
*RV Æ5XYE
2HÄ5476&Ç
ÛÌ%ka<-/*.-K_ *.-/a98<%$#U3�:R#2_
>A*0(`©9�¡À+b�-/*0(`3J>9X�(+*'1
><%O-K3<7�#23J,0(+*'�k1/SM(+3n�

o�3�E¾- =?,+�R,089(�ÃS2TCU-U6&Ç.È�A 2HÄ5476&ÇD-/*0,'#&=?@U(�%)>9*'SM(+B9%`%C(+SM(+*.-/@O=+-K,'(+_
1 *0#2(�%�1/EIXD>�%)#&=`�[89#&=.86Ù
-K@U,0891 >9_
8f-/@2@I¥.!$Xj(+*0#d=+-K3<¦+Ù�-/*0(`1
,'89(+*0�[#d%)(;1
39@UB�,'(+3J>91
><%C@2B�*0(5@&-K,'(/7��[rk8A(RVnÆ5XäE¾2HÄ5476&ÇZ-K*'�
,0#d=?@2(��
1
3�,'89(m1 ,089(+*P8<-/3<7��9#d%x-/b<1
>9,I-;%)#23A_
@2(q=+-/,0(+_ 1
*0B�1KERX�><%C#&=[-K3�7D#&%FX�><=¢8HXj1
*0([,'#2_ 86,'@2B
E^1J=?><%'%)(/7���rk89(�\M>9#2,'(�76#¡¿�(+*0(+3J,�%),CBJ@2(/%H1KE;,'89(�-/*0,0#d=?@2(�%Z#&%�76(5,0(/=?,T-Kb9@U(��[#2,08ª,089(	>939#¡E^1
*0X
_
*T-Ka98 ��� L�!m«$LJgK©��

�[ÆeÚ ' ÕZÔyÐ[ÌFÎ á º Ì7ËjÏ ÊjÌ¼»MÒ
:]#U_
>9*'(~©A� ©�a9*0(�%)(+3J,0(/7�,089(`a<-/*.-K_ *.-/a98<%$E^*01 Xíb<1
,08fÃS2TCU-U6&Ç.È +fÄ5476&ÇZ-K3�7WV Æ5XYEZ+fÄ5476&Ç`%)><=.8
,08�-K,F(/- =¢8Ha�-K*.-/_
*T-Ka98�1J=+=?>9aA#2(/7Z,'89([%'-KX�(�-KX�1 >936,R1KE�,'89([_
*T-Ka98�-/3<7Í,'89(+B`�k(5*0([-/@2@J(/\M><-K@U@2B
%)a�-
=?(/7	-K*'1
>93<7�,089(;1/S
-/@��P��8<-K,I,08A(Z_
*T-Ka98	@&- =¢�A%k#&%k#U36E^1
*'X�-K,'#21
3	-/b�1 >9,m891/��,'89(/%C(~a�-K*.-/�
_
*T-Ka98�%~*0(5@&-K,'(H,01�,08A(+#2*`=�1
3J,.-K#U39#23A_�7J1J=?>9X�(+3J,+�;:]#U_
>9*'(H©9�ÌÂ�#d%~-/3�(5�9-/X�a9@2(;1KE�-�7J#W¿�(+*0(536,
�J#23<7�1KE`SJ#&%C><-K@U#2�/-/,0#21 3��[89#d=¢8�a9*'1/S6#d76(/%H,08<-/,D#U36E^1
*'X�-K,'#21
3ª#23ª-
7A76#2,'#21
3 ��rk89(	,)�O1�a�-K*.-/�
_
*T-Ka98�%$89#2_ 89@2#U_
8J,0(/7�#U3�:]#U_
>9*'(Z©9�ï©�-/*0(�-K@&%C1�89#U_
89@U#2_
8J,0(�7�#U3�,'89#&%[39(+��_ *.-/a98f%)1�,08<-/,m,08A(+#2*
*0(5@&-K,'#21 3<%)89#Ua�#&%k(/- %)#2(5*[,01�%)(5(M�

rk89#&%[_
*T-Ka98	#&%[=?1 X�a<1M%C(/7�1KEÉ,089*'(+(`(+@2(+Xj(+36,T%?¤
e
�I!�7J1J=?>9X�(+3J,P#&%P*0(+a9*'(/%)(536,'(/7DbJB�-H=?>A*0SM(/7Hb<-K*[�[8A1M%)(`@U(+39_
,'8�#&%kaA*01
a<1 *0,0#U1
3<-/@n,01H,'89(

@U(+39_
,'8�1KEP,'89(H761J=�>9X�(+3J,+�P:]#U_
>9*'(`©9�ÌÂ�%)8A1K�I%[,C�k1j761J=?>9Xj(+36,T%?�J1
39(j§)ÃS2TCU-U6&Ç.È�A,+fÄ
�
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476&ÇK¨R%Ca<-K3A39#239_;,089([,'1
a�1KE�,08A($1/S -K@¾�
,089([1 ,089(5*$§?V Æ5XYEM+fÄ5476&ÇK¨É-K@U1
39_`,08A([b�1 ,0,'1
X��Érk89(
b<-/*.%O-K*0(q*01
>A_
89@UBD,'89(`%0-/X�(I%)#U�+(M�M#23�76#&=+-/,0#U39_`,08<-/,k,08A(`761J=?>9Xj(+36,T%]8<-+SM(I*01
>A_
89@UBD,'89(
%'-KX�(m@U(+39_ ,08n¤P�Je+g
h £�-K3�7��
�/©Mg ¬�=¢8�-K*.- =?,0(5*.%xE^1
*I,08A(~,'1
a�-K3<7�b<1
,',01
X��9*0(/%Ca�(�=?,0#USM(+@2BM�

�6�I!�¥.%C#2_ 39#WV�=5-K3J,.¦[a<-
%'%0-K_ ([1KE�-I761J=?>AX�(+3J,�#&%R%)8A1K�[3;b6B�-$%C8<-
76(�7Z*0(+_ #21
3`#U3Z#2,T%n=?1
3J,.-/#239�
#U39_�761J=?>9Xj(+36,5ÛÌ%Pb<-K*5�Prk89(;%)#2�5(Z-/3<7�a<1M%)#U,0#U1
3�1/EF,'89(;%)8<- 76(/7�*0(+_ #21
3�#d%ka9*01 a�1 *0,'#21
3�-K@
,'1D,'89(;%)#2�5(`-K3<7�@21J=+-/,0#U1
3�1KEP,'89(`a<-K*',$�[#U,089#U3�#2,T%[=?1
3J,.-/#239#U39_�761J=?>AX�(+3J,+�
"$1J=�>9X�(+3J,.%n-/*0(k>�%)><-/@2@2B;76*T-+�[3�-
%0%C>9X�#U39_[,08<-/,F,08A([761J=?>AX�(+3J,+ÛÌ%�,'(+�J,R%)a<-/3<%F=?1 >936,'(+*0�
=?@U1J=¢�J�[#&%C(�-/*01 >93<7�,'89(�b<-/*+��o�3�:]#2_ >9*0(�©A�ÌÂJ�],08A(�%),T-K*0,;1KEI,'89(�,01 a�761J=?>AX�(+3J,~#d%Z-/,
,'89(`*0#2_ 86,I-/3<7�,'89(;%),T-K*0,I1KE�,089(`b<1
,',01
Xµ761J=�>9X�(+3J,[#&%[-/,$,'89(`@2(?E^,5�[§Ü��89(+3�1 39@2B�,C�O1
761J=�>9X�(+3J,.%[-/*0(H7J#&%)aA@&-+BM(/7��9#U,$#d%�1/E^,0(+3	a9*0(?E^(5*.-KbA@2(`,01�8<-+SM(Z,'89(+Xíb<1
,'8�X�1/SM(m@2(�E^,$,'1
*'#2_
8J,
�JX�1M%C,[_
*T-Ka98<%[�[#2@U@�E^1 @2@21/��,08<-/,m=�1
3JSM(+36,'#21 3�#23�,08A(~*'(/%),[1/EF,'89#&%[�k1 *0���W¨

£6�mLM#UX�#2@d-K*'#2,0#U(+%q-Kb<1/SM(�-�=.891M%C(+3�,'89*0(/%C891
@d7�-K*'(�%C891/�[3�b6Bf76*T-+�[#239_f-/3�(/76_ (�b<(+,C�k(+(+3
,'89(`,)�O1�%)#UX�#2@d-K*Pa<-K*',.%��

rk89(O_
*.-/a98�#&%n391
*'X�-K@U@2B`-/39391
,T-K,'(/7Z�[#2,'8Ha<-K*',]3J>9X�b�(5*.%�E^1
*É,089(�%)8<- 76(/7Z*0(5_
#21 3<%?��761J=?>9X�(536,
3J>9XDb<(+*T%uE^1
*O,089(Ib<-/*.%?�<-/3<7�%C#2X�#U@&-K*'#2,CBmX�(�-
%)>A*0([E^1
*P,089(q(/76_
(�%?�M,0891 >9_
8�,'89(/%)(q-K3A391
,T-K,0#U1
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-K*'(`1KE^,0(53�*0(5X�1/SM(/7ZX�-K3J><-/@2@2BHE^1
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(+39(5*.-K,'(/7�b6B�¤
e
�I«k*'(/-K�J#239_H,'89(;761J=?>9Xj(+36,T%x#U36,'1�=?1
X�a<1 39(+3J,ka<-/*0,.%`§Üa�-K*.-/_
*T-Ka98<%I#23�,089#d%[=+-
%C(
¨H�
�6�I:]#U3<76#U39_�%)#U_
39#¡V�=+-K3J,[a<-/*.-K_ *.-/a98�a<-K#U*.%[- %$76#d%0=?>�%0%)(�7�#U3�LM(/=?,'#21
3	�J�Ì£��
£6�I"$*T-+�[#239_m,'89([7J1J=?>9X�(+3J,nb<-/*.%F-/3<7H%)8<- 76#23A_`%)#U_
39#¡V�=+-K3J,Ra<-K*T-K_
*T-Ka98�%�§^,0891�%)([,'8<-K,F8�-�SM(

-H@2#U39��¨��J-K3<7��
©9�mNP1 3939(/=?,'#239_H,'89(`@2#U39�M(/7Da<-/*.-/_
*.-/a98<%��

rk89(I_
*T-Ka98<%k#U3D,'89#&%F,'89(/%)#d%F�[#2@2@JE^*0(/\M>9(+3J,0@UB~b<(m8�-K3<76�^(/76#U,0(/7ZE^1
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79-/b9#2@U#2,CBM�Ro�3
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rk89#&%�SJ#&%C><-K@U#2�/-/,0#U1
3`X�(+,'891J7$#&%�3A(+���[#U,089#U3`,089(FV<(+@d7$1KE�o�3JE^1
*0X�-K,0#U1
3`Y[(+,'*0#2(5S
-/@���b9>9,R%)#UX��
#2@d-K*O,0(/=.8939#d\�>9(�%F76(+SM(+@U1
a<(/7D#U3<76(+a<(+3�76(+3J,0@2B;8<-+SM(mb<(+(+3�>�%)(/7D#U3�79-/,.-Kb�-
%)(;-/3<-K@UB9%C#&%?��� "m-+SAg
£��

�[Æ�� ' Ì�Ê��[ÕTÞ�Ì¼»}Ì�Î[á Ô`ÒnÞ7ÕZËjÌ7ÉRÎÄÊ=Ï1Ì7Ñ Ê
rk89#d%k%)(�=?,0#U1
3�a9*'(/%)(536,T%k%)(5SM(+*.-/@�a�-K#2*T%k1
*O_
*01 >9a<%[1KEÉ761J=�>9X�(+3J,.%FE^1
*k�[8A#&=.8�-~*'(+@&-/,0#21 3<%)8A#2a�#d%
-KaAa<-K*'(+36,FE^*'1
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o�3H:]#U_
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>9*'(M�k#&7J(+36,'#&=+-/@
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Â6�nb9>A,
-K3�(+*0*'1
*Z#U3�,'89(j79-K,T-�(+36,'*0B�=+-K><%C(/7�,'89(�@2#d%),m,'1�b<(�-/*0b9#U,0*.-/*0B�%)a9@U#2,`#23f,C�k1A��:]#2_ >9*0(�©9�Ue
e
%)8A1K�I%k,'89(q:�(5b9*0><-/*0B	e+g Â
gZ@2#d%),q§�-
%P#23�:R#2_
>A*0(I©9�2e5Ý�¨O-/3<7Db<1
,'8�8�-K@2SM(�%�1/EF,'89( c -K3J><-K*'B�e5g
Â
Â



©M�

Feb. 16, 1989

Jan. 29, 1988-A Jan. 29, 1988-B

:]#2_ >9*0(q©9�2e e
¤O!�761J=?>9X�(536,5�6X�1J76#¡V<(/7�-/3<7�bA*01
�M(53



©M£

Scope

Thermodynamics

Atomic
theory

Molecular theory

Physics

Chemistry

Molecular
theory

:]#U_
>9*'(m©9�Ue+�6¤[LM8<-/*0(/7	%)>9bA,01
aA#&=m1KEq_=.�a
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*0X�-K,0#U1
3�*'(+,0*'#2(+S -/@��

:]#2_ >9*0(�©9�Ue+��%C891/�I%Z891/��,089(j-K*',0#&=�@2(/%m1
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X�1 @2(/=?>A@&-K*q,089(+1 *0BM�P-/3ª-K*0(�-��[89(+*'(�NP89(+Xj#&%),'*0Bf-/3<7 4 8JBA%)#&=5%�1/SM(+*'@&-/an��§�rk8A(�89#2_ 89@2#U_
8J,0(/7
%)(�=?,0#U1
3<%k1/EP,089(;761J=�>9X�(+3J,k�O(+*0(`-/39391 ,.-K,'(/7�X�-K3J><-K@U@2BM�¡¨

o�3�X�1�%),q=+-
%C(/%?�<891/�k(+SM(5*+�9,08A(H*0(+@d-K,0#U1
3<%C89#2a	b<(+,C�k(+(+3�,C�k1j761J=?>AX�(+3J,.%[#&%[@2(/%'%�@U1J=+-K@U#2�+(/7
,08�-K3�#2,P#&%]#U3H,089( \�.�CU2Z6d4�Å3-ea`-K3�7,_=.�ab476&Ç/4[a�-K#2*5�P:]#2_ >9*0([©A�2e5£~%C891/�I%x,'89($@U#239�A%nb�(5,)�O(+(+3H,'89(



©
©

Nuclear Energy

Nuclear Weapons
:]#U_
>9*'(`©9�2e5£6¤OY�(5@&-K,'(/7D,'1
a9#d=+%�1/Eyf�ÄJÇeXgC'È�- C/A�CU-&B;a�-K3<7[f`ÄJÇeXgC'È�-ihjC'Èe>AÆ�Ak4



©Mh

USA

JFK

:]#2_ >9*0(q©9�2e�©9¤qlZCUA�A�CG^�a�- %$-�%)>9bA,01
aA#&=m1KEnm]A�62ÅpCG^TD<Å¾È
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¬6�IoC76(+3J,0#¡E^BHa<-K,',0(+*'3<%[�[#2,08A#23�,089(�%)#2Xja9@2#¡V<(/7�%)(+,[1/EPa<-K*',[@2#U39�9%��9-/3<7�><%C(`,0891�%)(Za�-K,0,'(+*03�%
,'1�76(�%0=?*'#2b<(m,08A(~,CBJa<(~1/EF,'89(`@2#U39���

!m%�-K3ª(+�9-/X�a9@U(M�P=?1
3�%)#&7J(+*D>�%)#23A_�,'89#&%�-Ka9aA*01M- =¢8ª,01�V�3<7�,'89(�*'(+@&-/,0#21 3<%)8A#2a�b<(+,C�k(+(+3�,'89(
_=.�ab476&Ç/4�-K3�7 \�.�CU2Z6d4�Å3-ea�-K*',0#&=�@2(/%[76(5a9#&=?,'(/7D#U3�:]#U_
>9*'(~©A�2e5��§^1
3�a�-K_
(H©�£�¨T�[rk89(~V�*.%),I%C,0(+a �
76(/=�1
X�a<1M%C#239_�,08A(Z7J1J=?>9X�(+3J,.%k#U36,'1Da�-K*0,T%?�<#&%[*0(+aA*0(/%C(+36,'(/7�#23�:]#2_ >9*0(;h6�Ue+-J���[89(+*'(~,'89(Z,C�O1
761J=?>AX�(+3J,.%�-/*0(f76#d%)a9@d-�BM(�7��[#2,08�,'89(�a<-/*.-K_ *.-/a98�b�1 >93<79-/*0#U(/%�X�-/*0�M(/7���o�3�:R#2_
>A*0(�h6�2e�b
(+SM(+*'BDa�-K*.-/_
*T-Ka98�#U3�,089(Z_=.�ab476&ÇH4;-K*0,'#&=?@U(m8<- %�b<(+(+3	=?1 X�a<-/*0(/7D,'1D(5SM(+*0B�a<-K*T-K_ *.-KaA8�#23�,'89(
\�.�CU2Z6d4�Å3-ea�-/*0,0#d=?@2(�-/3<7�-K@U@x3A1
39�^�+(+*'1�%)#UX�#2@d-K*'#2,0#U(/%[8<-+SM(�-	=?1
*'*0(/%Ca�1 3<76#U39_�(/76_ (�76*.-+�[3�#U3
,08A(~_ *.-/a98n�

rk89(�39(5�6,`,C�k1�a<1
*',0#21 3<%~1/EI,089(HV<_ >9*0(�%C891/��,089(�*0(�%)>9@U,.%m1KEq-/a9a9@2BJ#23A_�%),'(+a<%`£�-/3<7�©A�
:]#U_
>9*'(Hh6�Ue+=H76#d%)a9@d-+B9%[1
39@UB�¥0_
1M1J7A¦�(/76_ (/%?��,0891�%)(Ha<-/*.-K_ *.-/a98�a�-K#2*T%$,08�-K,ma<- %0%m-j%)(+3J,0(+3�=?(+�
%)(536,'(+3<=?(�=?1
X�a�-K*0#d%)1 3H,0(/%C,[§Ü*'(/\�>A#2*0#U39_q-K,P@2(/- %),F1 39(I%)(536,'(+3<=?(Oa<-K#U*x,'1mX�-/,.=.8H-K,O-m%C#2X�#U@&-/*0#2,CB
1KEOÀ/hJ�ÌÝZ1 *[89#2_ 89(+*?¨��F¥0,'(+36>A1
><%'¦Z@2#23A�9%P8<-+SM(mb<(+(+3	%)>9aAa9*0(/%'%)(/7��P:]#2_ >9*0(`hJ�2e57�,'89(+3�1
Xj#2,.%F,'89(
¥0_ 1M1J79¦D(/7J_
(/%P�[89#&=.8�=?1 *0*0(�%)a<1
3<7�,'1�%)#2Xj#2@&-/*0#U,0#¡(/%]b<(+@U1K��ÝJ�Ì� Ý�Ù 6&ã�C7ã¡�6#2,�%)891/�I%k1 39@2Bf¥0_ 1M1J79¦
(/76_ (/%k�[89#d=¢8	-K*'(;-K@&%C1�¥T%),'*01
3A_9�Ì¦

:]#23�-K@2@UBM�I:]#2_ >9*0(fhJ�2e�(�%C#2X�a9@U#WV<(�%Í,'89(�_
*T-Ka98�bJB�=�1
@2@d-Ka<%C#239_�39(�-K*0bJB�(�76_
(/%�-/3<7�,08A(+#2*
#23�=?#&76(536,<(+3<7Ja�1 #23J,.%F§^a<-K*T-K_
*T-Ka98�%?�M#23`,08A#&%�(5�9-/X�a9@2( ¨6,'1
_ (+,089(5*+�Frk8A(�V�3<-K@J%C,0(+a`#&%<,01q76(/%'=?*0#Ub�(
,08A(~,CBJa<(~1/EF,'89(`X�-K#U3�@2#U39�j-
%H¥.=?1 36,'*.-
%C,0#U39_D,'*0(/-/,0X�(536,O1KE�%)>9b9,'1
a9#d=
�Ì¦

rk89#&%H%C(/=?,'#21
3�1 3�_ *.-/a98�%C#2X�a9@U#WV�=5-K,0#U1
3f=?1 36,'#23J>9(/%`b6B�7J(/%0=?*'#2b9#U39_�#U3�X�1
*'(�76(5,.-K#U@k,'89(
761J=?>AX�(+3J,H-K3�7�a<-K*',�76(�=?1
X�a<1�%)#2,'#21 3�Xj(+36,'#21 39(/7�#23�%C,0(+a�%D£ -�,'89*01 >9_
8�©A�[-K3<7�aA*01/S6#d76(/%
-
7A76#2,'#21
3�-K@9(+�A-KXja9@2(/%n- %F#2@2@U><%),'*.-/,0#21 3n�FLM(/=?,'#21 3Hh6�Ue
���~7J#&%0=�><%0%C(/%],08A(k@2#U39�`X�(+*'_
#23A_$,'(/=¢8A39#&\M>9(
�[89#d=¢8Á%)#2Xja9@2#¡V<(/%Z,08A(�*0(+@d-K,0#U1
3<%C89#2aªb<(+,C�k(+(+3�,'89(�7J1J=?>9X�(+3J,.%�%)>Ab<%),T-K3J,0#&-/@2@UBM��Qm%)#U39_�,'89(
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%)#UX�a9@U#WV<(/7�*'(+@&-/,0#21 3<%)8A#2an�]L�(/=?,0#U1
3�h6�Ì���[#U@2@É76(/%0=�*0#2b<(H,'89(H#236E^1 *0X�-/,0#U1
3�3A(+(/76(/7�,'1�,CB6a<(H,'89(
@2#U39�j-K3<7�a9*01/SJ#&76(/%[%C(+SM(+*T-K@�(5�9-/X�a9@2(�%�1/EP,08A(~,'(/=.8939#&\M>9(I#23�1
a<(+*T-K,'#21
3 �

ÀJöGõyöGõ Á ýy��¢�* û-�
�Â�rû���ý�* úZýyüi�Y�+�Gý��
LM(/=�,0#21 3f�6��£�7J(/%0=?*'#2b<(/7�-�X�(+,'891J7�1/EI76(�=?1
X�a<1�%)#23A_�-�a<-K#U*~1/EI761J=�>9X�(+3J,.%[#23J,01�a�-K*0,T%`-K3<7
761 #239_�a<-K#U*0�[#d%)(;=?1
Xja<-K*'#&%)1 3�1
3�,'891M%C(`a<-K*',.%?��rk89(`#23J,0(+3J,k1/EP,08<-/,m=�1
X�a<-/*0#d%)1
3j�[-
%[,01j76(+�
,0(5*0X�#U39(P#WE<,'89(I761J=?>9Xj(+36,T%?Û+SM1J=+-/b9>9@d-K*0B;�[- %�>�%)(/7H%C#2X�#U@&-K*'@2BI(+391 >9_
8�,01k½C>�%),0#¡E^B;=?1
3<%C#&76(5*0#23A_
,08A(Z7J1J=?>9X�(+3J,.%P*0(+@U(+S -K3J,+�

:91
*n,08A(k-/3<-K@UB9%C#&%�1/E�761J=?>9Xj(+36,'��7J1J=?>9X�(+3J,9*'(+@&-/,0#21 3<%)8A#2a`39(+(/7J(/7$89(+*'(M�/-I761J=?>9X�(536,<X�><%),
b<(Hb9*01 �M(+3�#23J,01ja<-K*',.%m-/3<7�,'89(+3�,'89(Ha<-K*',.%$X�><%C,$b<(Hb9*'1
�M(+3�#U36,'1�%)>9bA�Üa<-/*0,T%?�H"$(5a�(53<76#23A_
1
3	,089(`3<-/,0>9*'(`1KEP,'89(;=?1
@U@2(/=?,'#21 3n�J-K3JB�1KEP,'89(mE^1
@U@21/�[#239_HXj#2_
8J,Pb<(Za<1M%'%)#2bA@2(M¤

4 -/*0,I,CB6a<( L�>9b9�^a<-K*',$,CBJa�(
LM(�=?,0#U1
3 4 -K*.-/_
*T-Ka98
LM(�=?,0#U1
3 L�(+36,'(+3<=?(q_
*01 >9a
LM(�=?,0#U1
3 L�(+36,'(+3<=?(
4 -/*.-/_
*.-/a98 L�(+36,'(+3<=?(q_
*01 >9a
4 -/*.-/_
*.-/a98 L�(+36,'(+3<=?(

§)v[E�=?1 >9*.%C(M��1
,'89(+*mbA*0(/-/�9761/�[3<%`-/*0(Ha<1M%'%)#2bA@2(��n,08A(H@2#&%C,0(/7	%)(+,T%m%)(5*0SM(H- %m#2@2@U><%),'*.-/,0#21 3n�W¨	:91 *
,08A($�O1
*0��#23�,08A#&%k=.8<-/a9,0(+*5�M,089( 4 -K*T-K_ *.-KaA8��
LM(536,'(+3<=?(mbA*0(/-/�9761/�[3���-
%[=.891M%C(+3j-
%x,'89(mX�1�%),
><%C(?E^>9@��Érk89#&%É=¢891 #&=?(P#d%]X�1
,'#2S -K,'(/7~aA*0#2X�-K*0#U@2BIb<(/=+-K>�%)([a<-/*.-K_ *.-/a98�-K3�7H%)(+3J,0(+3�=?(kb9*'(/-K�A%F=+-/3
b<(`76(+,'(+*0Xj#239(/7;-K>9,'1
X�-/,0#d=+-K@U@2BZ(5SM(+3H#23j761J=?>9Xj(+36,T%F�[89#&=.8�-/*0(nA9Æ
ÅO-K39391 ,.-/,0(/7��[#2,'8DX�-K*0�J�
>9a�%)><=.8	-
%mL9Gqw�lF�n§�:91
*I(+�A-KX�a9@U(M�Ma<-K*T-K_ *.-KaA8<%m=+-/3�b<(;76(+,0(�=?,0(/7��[#U,08�89#2_ 8	-
=+=?>A*.-
=�B�bJB
%0=5-K3939#U39_�,089(`,0(5�6,PE^1
*Ib9@&-/39��1
*I#23�76(+3J,0(/7D@U#239(�%?�W¨

rk89(�*0(+X�-K#23�76(+*m1/Em,'89#&%H%C(/=?,0#U1
3��[#U@2@�-
%0%C>9X�(�a�-K*.-/_
*T-Ka98<%�-
%Za�-K*0,T%D-/3<7�%)(+3J,0(53<=?(j-
%
%)>Ab9�Üa�-K*0,T%?�<#23�1
*T76(+*[,'1DX�-/�M($,'89(;76#&%'=?><%'%)#21 3�(/- %)#U(+*[,01ZE^1 @2@21/�`�

!�E^,0(5*k,08A(`761J=?>9Xj(+36,T%F8<-+SM($b<(+(+3�b9*'1
�M(+3j#23J,01Za�-K*.-/_
*T-Ka98<%I-K3�7�%C(+3J,0(+3<=�(/%?�M(/- =¢8�a�-K*.-/�
_
*T-Ka98	1KEP,'89($V<*T%),q761J=?>9Xj(+36,O#&%[=?1 X�a<-/*0(/7D,'1H(+SM(+*'BDa<-/*.-/_
*.-/a98�1KEÉ,08A(Z%C(/=?1 3<7�761J=?>9X�(536,
§�- %~#U3�:]#U_
>9*'(�hJ�2e�b�¨.�	:91
*Z(5SM(+*0B	a<-K*T-K_
*T-Ka98�a<-/#2*`�[89#d=¢8f(+�J89#2b9#U,.%`-�3A1
39�^�+(+*'1�%)#UX�#2@d-K*'#2,CB
�
,08A(+#2*O%)(536,'(+3<=?(/%É-K*0(Ia<-/#2*0�[#d%)(q=?1
Xja<-K*'(/7Í#U3�-`%C#2X�#U@&-K*É�[-+BM�Frk8A($a<-/*.-/_
*.-/a98�a<-K#U*.%O-K*0(I,08A(+3
76#US6#d76(/7D#U36,'1H,)�O1�=?@&- %0%C(/%?¤
ø<ånå�� a<-K#U*.%F-/*0([,'891M%C([�[89#&=.8H8<-+SM([-/,F@2(/- %),F1 39([a<-/#2*F1/En%C(+3J,0(+3<=�(/%u�[#U,08�-m%C#2X�#U@&-/*0#2,CBq-Kb<1/SM(

,'89(;%)>9b9�^a<-/*0,I,089*'(/%)891 @&7f§�-
%I76(+aA#&=?,'(/7D#23	:]#U_
>9*'(`h6�Ue+=K¨��<-K3<7��
æ/õJë�óRå<ó�� a�-K#2*T%H-K*'(�,'891M%C(��[89#&=.8�8<-+SM(�-�391
3A�Ü�+(5*01f%)#UX�#2@d-K*'#2,CBM�nb9>9,�761�3A1
,�(+�68A#2b9#U,Z-/36B

%C(+36,'(+3<=?([a�-K#2*T%k-/b�1/SM(I,089(q%)>Ab9�Üa�-K*0,[,'89*0(�%)891 @&7��Érk89(/%)(qa<-K*T-K_
*T-Ka98�a<-/#2*T%x-/*0(`%C><%)a<(/=�,
b<(/=+-/><%)(;,089(5B�7J1D391 ,ma<- %0%m-H@21J=+-/@F=�1
3J,0(+�J,m=.89(/=.�@�6891/�k(5SM(+*+�J,089(+B��[#U@2@n,0>A*03�1 >9,m,'1
b<(`><%)(�E^>9@R76>9*'#239_�@2#U39�DXj(+*0_ #239_A�
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rk89(�¥0_ 1M1J79¦�a<-K#U*.%[-/*0(H-/@&%C1�76#2SJ#&76(�7D#23J,01R4�Å3-0Æ�A5B�-/3<71hjC'ÈFE�a<-/#2*T%�b<- %)(/7�>9a<1 3�,089(;76(+_ *0(+(
1KEq%C#2X�#U@&-/*0#2,CB�b<(+,C�k(+(53�,'89(Da�-K*.-/_
*T-Ka98<%�Ù�,'89(�89#2_ 89(+*Z,'89(�%C#2X�#U@&-K*'#2,CB ��,'89(�¥.%C,0*'1
39_ (+*.¦�,'89(
a<-/#2*+�[§CGI1M1J7��/%C,0*01 39_�a�-K#2*T%[-K*'(H%)8A1K�[3�#U3�:R#2_
>A*0(;h6�Ue+7��¡¨

GI#2SM(+3�-�a<-K*T-K_
*T-Ka98�E^*01 X²1
39(�7J1J=?>9X�(+3J,`-/3<7�-K3A1
,08A(+*Za<-/*.-/_
*.-/a98�E^*01 X ,'89(�%C(/=?1 3<7
761J=?>AX�(+3J,+�M,089(53n�9,089(5B�=+-K3�8<-+SM(;-K3JB�1/EF,'89(mE^1
@2@U1/�[#239_H*'(+@&-/,0#21 3<%)8A#2a<%�¤

Y[(+@&-/,0#21 3 w�(/-/39#239_
}$1 39( Ã<(+*'1�%)#2Xj#2@&-/*0#U,)BMÙ 6&ã�C
ã¡�
391�1/SM(+*0@d-Ka9aA#239_H,'(+*0X�%
rn(+36>A1
><% }$1Î%C(+3J,0(+3<=�( a<-/#2*��[89#d=¢8µ(+�A=?(+(/79%�,08A(Ê%)>9b9�^a<-/*0,

,08A*0(/%C891
@d7
GI1M1J7����O(/-K� 4 -/*.-K_ *.-/a98�%C#2X�#U@&-K*'#2,CB�#&%`b�(5@21/� ,'89(�%C,0*01 39_�,08A*0(/%C89�

1
@d7��I-K3<7�,'89(+*'(�#&%j-�%)(+3J,0(53<=?(�a<-K#U*��[89#d=¢8ª(+�9=�(+(/79%
,08A(Z%C>9b9�^a<-K*',$,'89*0(�%)891 @&7

GI1M1J7��n%C,0*01 39_ «k1
,'8�,089*'(/%)891 @&79%I-K*'(;%0-K,'#&%�V<(/7

ÀJöGõyöz÷ Ä ûoû�� þeý³)¶.
)s�=úÅ0 üi��* ú�ÿ��YÆ��ª���+�9ýÇ�
:]#U_
>9*'(khJ�Ì�[a9*0(�%)(+3J,.%�S -K*'#&-/b9@2(OS6#d%)><-/@2#2��-K,0#U1
3<%F§¾%)(+([LM(�=?,0#U1
3`©9����¨�1KE<,'89(k*'(+@&-/,0#21 3<%)8A#2a`b<(+,C�k(+(+3
,C�k1�761J=�>9X�(+3J,.%xE^*'1
Xí,'89(;:�(�76(+*.-/@RY�(5_
#&%C,0(+*O#23	%)(5SM(+*.-/@n�[-+B9%m§^,089(;%'-KX�(;761J=?>AX�(+3J,.%x�O(+*0(
%)8A1K�[3	#23	:]#U_
>9*'(~©A�2e5Ý�¨.�Oo�3�-/@2@n=5-
%)(�%?�<_
1M1J7���%),0*'1
39_	a<-K#U*.%[-/*0(Z*'(+a9*'(/%)(+3J,0(�7Db6B�-D79-/*0��@U#239(
b<(+,C�k(+(53H,089([*'(/%)a<(/=?,'#2SM(Oa<-K*T-K_
*T-Ka98�%?�6_ 1M1J7��+�O(/-K�j@2#23A�9%nb6B�-`%)1
@U#&7H@2#U39(M� -K3<7H,0(+3J>91 ><%F@2#23A�9%
bJB`-$7J1
,0,'(/7m@2#U39(M�Ro�,n#&%n=?@U(/-K*�E^*'1
X�,'89(k@U#239�A%�%C891/�[3Z#23�:]#2_ >9*0(�h6�Ì� -$,08�-K,R,089(P,C�k1I761J=�>9X�(+3J,.%
-K*'(H*0(+@d-K,'(/7���b9>A,~,'89(+*'(�-K*0(ZE¾-/*`,01M1�X�-K3JB�@2#U39�9%I,01�-/@2@21/� -�X�1
*'(H%Ca�(�=?#WV�=H7J(/%0=?*'#2a9,'#21 3�1KE
,08A(~*'(+@&-/,0#U1
3<%C89#2a�,01Hb<(`E^1
>93<7��

o�3�:]#U_
>9*'(Hh6���Kbn��,089(H,'(+36>A1
><%[@2#U39�9%[�k(5*0(Z*'(+X�1/SM(/7D#U3�-/3�(?¿�1
*0,q,01�%C#2X�a9@UBD,'89(H_
*T-Ka98 �
>936E^1 *0,'>93<-K,'(+@2B��
(+SM(+3;,089(+3;,089(5*0(I-K*'(k,'1M1~X�-K3JB~@U#239�A%n,01`76(�%0=?*'#2b<(k,'89([*0(+@d-K,'#21
3�%)89#Uan�Ro�3�:R#2_
�
>9*'(mhJ�Ì�
= �61
3A@2B�,089(q%),'*01
3A_�-K3<7D_ 1M1J7�@U#239�A%F*0(+X�-/#23n� b9>9,P,089(q_
*.-/a98�#&%P%),'#2@U@�,'1M1H76(53<%)(M�P:R#2_
�
>9*'(/%$hJ�Ì� 76�éEx%)891/��-Ha9*01 _
*'(/%0%C#2SM(+@UBD#U3<=?*0(�-
%)#U39_j%)#2Xj#2@&-/*0#U,)B;,089*'(/%)8A1
@&7	%)1�,08<-/,$1 39@2B�%),0*'1
39_ (+*
-K3�7�%C,0*01 39_
(5*~@U#239�A%I-K*0(�%C891/�[3n�H«kB	,089(H,'#2X�(`,08A(H,089*'(/%)891 @&7�8<- %m(+@2#UX�#23<-/,0(/7j-K@2@Éb9>9,m,'89(
#&7J(+36,'#&=+-/@k@U#239�A%D§^_
1M1J7�@2#U39�A%Z�[#2,08ª%C#2X�#U@&-K*'#2,CB�1/E�e
��Ý�¨`#U3�:R#2_
>A*0(	h6����E'�k,'89(+*0(�-K*0(	,01M1�E^(+�
@2#U39�A%$,01�76(/%0=�*0#2b<(�,089(�*0(5@&-K,'#21 3<%)89#Uan��o�,~#d%m1
39@UB�#23�:]#2_ >9*0(jh6���
7�,'8<-K,`,08A(D89#U_
89@UB�a<-K*T-K@U@2(+@
*0(5@&-K,'#21 3<%)89#Ua�#&%k(+SJ#&76(536,5�

rk89(Ha9*'1J=?(/%0%P½C><%),`7J(/%0=?*'#2b<(/7�%C>9_
_ (/%),T%�1 39(HX�(+,'891J7�1/E�%)#2Xja9@2#¡E^B6#U39_H-�%C(+,m1/Eka�-K*0,qa<-K#U*
@2#U39�A%]#23�1
*T76(+*k,'1`>93<76(+*T%),T-K3<7D,'89(q761J=?>9X�(536,F*'(+@&-/,0#U1
3<%C89#2an¤R*.-/#&%)(I,08A(m%C#2X�#U@&-K*'#2,CBm,'89*0(/%C891
@d7
>93J,0#U@n,089(`_
*T-Ka98�#d%[%)#UX�a9@2(q(+391
>A_
8n�[QI36E^1
*',0>93<-/,0(+@UBM�9#2,[#d%[76#WØ�=?>9@U,[,01��63A1K��(+�A-
=?,'@2B��[8A(+3
¥.%C#2X�aA@2(P(+391 >9_
8<¦m8<- %]b<(+(+3�- =¢89#U(+SM(/7�Ù�-�E^,'(+*R-K@U@�� :]#2_ >9*0(IhJ�Ì�K(O#&%F%C#2X�aA@2(+*�,08<-/3�:]#U_
>9*'([hJ�Ì�
7��
b9>9,I@2(�%0%[><%)(?E^>A@��[v$3A(H-KaAa9*01�-
=.8��[89#&=.8��k(`8<-+SM(Z><%C(/7�*'(+@2#U(/%x>Aa�1 3f=?1
3�%)#&7J(+*0#U39_D,'89(�¥.76(539�
%)#U,CB9¦�1/E`,089(�_ *.-KaA8n¤�,08A(�3J>9X�b<(+*Z1/Em(/7J_
(/%�-
%�-�E¾- =?,01 *D1/Em,'89(�3J>9X�b<(+*`1KE`391J7J(/%?��:91 *
(+�A-KX�aA@2(M�
@U1/�[�Ü�O(+#2_ 86,'(/7D-/3<7��51
*I,0(+3J>91
>�%k(/76_
(�%k=+-/3�b<(Z7J*01
aAa�(�7�>A36,'#2@<,089(5*0(`-/*0(m391HXj1
*0(
,08�-K3ZV<SM([,'#2X�(/%n- %]X�-/36B`(/76_ (/%F-/*0(k,'89(+*'(I-K*0([3A1J76(/%F#23;,089([_ *.-KaA8n�kLM><=.8H-mX�(+,'891J7Z=5-K3Hb<(
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§¾-�¨�!$@2@�a<-K#U*.% §Üb�¨[GI1M1J7�a<-/#2*.%

§�=/¨kGI1M1J7�¿ZLM,0*'1
39_�a<-/#2*T% §�7�¨ILM#2Xj#2@&-/*0#U,�BZ1/SM(+*IÝJ�Ìh
Ý

§^(
¨[LM#UX�#2@d-K*0#U,CBZ1/SM(+*[ÝJ�Ìg Ý §éE�¨�oC76(+3J,0#&=5-K@<a<-K*T-K_ *.-KaA8<%
:]#2_ >9*0(;hJ�Ì�6¤Ol�#23A�M(/7Da<-/*0,.%[#23	:9(/76(5*.-K@ Y�(5_
#&%C,0(+*I7J1J=?>9X�(+3J,.%



h
£

§¾-�¨ 4 -K*T-K@2@U(+@�@U#239�A% §Üb�¨OY�(/%C>9@2,[1/EFXj(+*0_ #239_
:]#U_
>9*'(`h6��£6¤[LM#2X�aA@2#WE^BJ#23A_m_
*T-Ka98�bJBDXj(+*0_ #239_;@2#23A�9%

\M>9#2,'($(?¿�(/=�,0#2SM(��
b9>9,�76*01 a9a9#23A_Z@21/�[�¾%)#UX�#2@d-K*0#U,CB~@U#239�A%]E^*01 X ,'89($_ *.-/a98	76#&%'=+-K*T79%x#U36E^1
*'X�-K,'#21
3
�[89#d=¢8	=?1 >9@&7�b<(`><%)(?E^>A@��Po�,[#&%ka9*'(?E^(+*T-Kb9@U(M�M,089(+*'(?E^1
*'(M�9,01�%C#2X�aA@2#WE^BH,'89(`_
*T-Ka98�76#W¿�(+*'(+36,'@2BM�

rk89(O-Ka9aA*01M- =¢8;�k(F�[#U@2@ ,.-K�M(P#d%�X�1 ,0#2SM(�7�bJBm,08A(F_
*T-Ka98;1KE�:]#U_
>9*'(Ph6��£
-`§Ü�[89#d=¢8q#&%�#&7J(+36,'#&=+-/@
,01�:]#2_ >9*0(�h6�Ì� 7�¨.�`rk8�-K,m_ *.-KaA8�=?1 3<%)#d%),T%$1KEOX�-/36B�@U#239�A%?��-K@UX�1M%C,m-/@2@R1KEO�[89#d=¢8�-K*0(H*'1
>9_ 89@2B
a<-/*.-K@U@2(+@¾��rk89(�(+3<7Ja�1 #23J,.%Z1/EI,089(�@2#U39�A%~%Ca<-K3ª@&-/*0_
(�%)(/=?,'#21 3<%Z1KEq(/-
=.8�761J=�>9X�(+3J,;-K3<7�-K*'(
-K@UX�1M%C,�(+3J,0#U*0(+@UBI-
7K½'- =?(+3J,+�R!$3`1
bJSJ#21
>�%��[-+Bm,01I%C#2X�aA@2#WE^BO,08<-/,]_ *.-/a98Z�O1
>9@d7�b<(P,01[Xj(+*0_ (],'89(
@2#U39�A%n-K3<7`,089(+#U*n(+3<76a<1 #23J,.%n,01q=?*0(/-/,0(O-I%)#23A_
@2(;¥0X�(5,.-K�^@2#U39�A¦x�[89#d=¢8`#23�=?@2><7J(/%�,089(P#U36E^1
*'X�-K,'#21
3
1KEx-K@2@�1KEP,'891M%C(`@2#23A�9%��P:]#2_ >9*0(;h6��£Kb	%)8A1K�I%[,08A(~*'(/%)>A@2,[1KEx=?*0(/-/,0#U39_�%)><=.8	-ZX�(+,T-K�^@2#23A���

ÀJöGõyöA� ÈÉ�����o* û�)s.Ç����.
rk89(�a9*01J=�(/%0%`1KEIX�(+*'_
#U39_�@2#U39�A%$#&%`761 X�#23<-/,0(/7�bJB�,C�k1	\M>9(/%),'#21 3<%?¤`�[89(+3�%C891
>A@&7�@2#23A�9%mb<(
X�(+*'_
(/7���-/3<7�8A1K� %C891
>9@d7�,'89(HX�(+*'_
(`1J=+=?>A*?îÁo�3f:R#2_
>A*0(�h6��£
-J�u,'89(HX�1�%),0@UB�a<-/*.-K@U@2(+@É@2#23A�9%
-K3�7�SM(+*'B�=?@U1M%C(ma<1M%)#U,0#U1
39#U39_D1/EP,08A(~(53<76a<1
#U36,T%[=?@2(/-/*0@UB�%C>9_
_ (/%),I,08<-/,m-/@2@�1KEP,'89(`@2#23A�9%O=?1
>9@d7
b<(D,'*0(/-/,0(/7�- %m1
39(�@&-/*0_
(5*m@2#U39���;«k>9,m@U#239�A%$X�-+B�b<(D*'(+@&-/,0(/7�#23f1
,'89(+*m��-�BA%?�n1 *~,'89(+B	X�-+B
391 ,$b<(H- %m=?@U1M%)(5@2Bj%)a<- =?(/7��[rk8A(H=.891
#d=?(`1KEP�[89(5,089(+*[1 *$3A1
,m,'1DX�(5*0_
(q@2#23A�9%k#d%�b<- %)(/7�>9a<1
3
,08A1M%)(;,C�k1ZE¾-
=�,01
*T%?�

:]#2_ >9*0(�hJ� ©	%)8A1K�I%`,089(ZE^1 >9*`,CB6a<(/%$1/E[*'(+@&-/,0#21 3<%)8A#2a<%$,'8<-K,;-�a<-/#2*`1KE�@2#23A�9%[X�#2_ 86,I8<-+SM(M¤
-T>AÈ�-0È5XsXgCHXFa<-/#2*m#d%�1 39(�%)>�=¢8f- %$,0891�%)(�76(5a9#&=?,'(/7�#23f:]#U_
>9*'(HhJ� ©M-	§Ü,08A(Z@2#U39�A%�#U3�:]#U_
>9*'(�h6�Ì£/b
-K*'(�-/@&%C1�-K@UX�1M%C,`(+36,'#2*'(+@2B�a<-/*.-K@U@2(+@^¨H�t�H-1hjCG^
B�C�a<-/#2*H- %~#U3�:]#U_
>9*'(�hJ� © b�*'(/\�>A#2*0(�%�,'8<-K,`,'89(
@2#U39�A%x%C8<-K*'(;-Z=?1 X�X�1
3H(53<76a<1
#U36,7�9-�Ç
-'ÆF4H476�A5BÍa�-K#2*O*0(/\M>9#U*0(/%F,08�-K,[,08A(m(/76_ (/%k=?*'1M%'%[-K,[%C1
X�(
�{z}Ê�ª/�3ªH«u«u�?«Ë~qé5�G³zµU�®�?¨=¯
¦ÍÌS³z©�«u���&µr¯
�AÎ�±��q°��F�?±Z�����q¯
µ�³z©��®�?±
��¨=ªH�&�`µ/´ ¯b¦äë��?�&�?±
�=¨�¦ËÏ?�?¨L¿
��±i�&��¦u¨o°�µU�&²�»���F� ô ��µ ô µe����¦uµe±�ªH«�«u�?±�¼e����¨]µH´�¯
µ�³z©��®�?±
��¨]¦u¨=³zµU±�¨&¦t¯
�?���L¯�»�ªH±�¯}���F�J³z�?±
���?�jµH´������q«u¦u±�²
Ð ¨��?±�¯ ô µe¦­±
�]¦u¨]©�¨��G¯��µq¯
�G³9¦ê¯b�=°����?�&�o�&���]«u¦­±F�?¨@«u¦u�U¿��g´������]¯
¦u¨��3ª/±�³z�?¨�é��p��°@�?�p±r�����=³z�p±7�&�?��� ô µU¦u±
��¨�ªH���LªU³&�J�?±5¯ ô µe¦u±7��ª/���]°�¦u����¦u±Ñ�Ò µH´�¦t¯
�p±7�&¦t³?ªH«�»
���F�=«u¦­±F²7¨�ªH�&�=³zµU±�¨&¦t¯
�?���L¯ ô ª/�3ª/«­«u�?«�¿



hK©

§�-M¨ 4 -K*T-K@U@2(+@ §^b�¨P�f(/76_
(

§¾=K¨P!q%)�M(+� §�7�¨INP*01�%0%C#239_
:]#2_ >9*0(;hJ� ©9¤Pl�#U39��(/7J_
(`*0(+@d-K,'#21
3�%)89#Ua<%



h
h

§¾-�¨�}$(/-/*0bJB §^b�¨O:<-K*I-/a<-K*',
:R#2_
>A*0(;h6��h6¤FtO-K*'B6#U39_�76#&%C,.-/3<=?(`b<(+,C�k(+(+3�@U#239�A%

a<1
#U36,7�<-K3<7	-K3�ÈF4HE�CUh�a<-/#2*[#d%k1
39(;�[89#&=.8�761M(/%[391 ,m=?*'1M%'%?�9b9>9,I�[89#d=¢8�#d%k391
,Ia<-/*.-K@U@2(+@¾�
!$3JBm,CB6a<(k1/E<a<-/#2*R*0(+@d-K,0#U1
3<%C89#2a;=?1 >9@&7`b<(k><%C(?E^>9@
E^1
*ÉX�(+*0_ #239_A�+b9>9,R,089(O76#d%),T-K3<=?(Ob<(+,C�k(+(+3

,08A(�3A1J76(/%H#&%H1KEq1
bJS6#U1
><%H#2X�a<1 *0,.-/3<=?(M��o�3ª:]#U_
>9*'(�hJ�ÌhJ�xb<1
,'8�1KE`,'89(�a9#&=�,0>9*'(/7�a<-/#2*.%�-K*'(
a<-/*.-K@U@2(+@I§^1
*H39(/-/*0@UBf%)16¨T�xbA>9,Z,'891
>9_ 8�#2,Z#d%~*'(/-
%C1
3<-/b9@2(�,'1f=?1
3�%)#&7J(+*`X�(+*0_ #239_�,'89(�a<-/#2*Z#U3
:]#U_
>9*'(ZhJ�Ìh -6�9,08A(~a�-K#2*I1KE�h6��hKb	�k1
>A@&7�b<(~Xj(+*0_ (/7D1
3A@2B�- %$-H@&- %),[*0(�%)1
*',+�

:]#2_ >9*0(�h6�Ì¬H%C891/�I%[-K3�-/b<%),'*.- =?,[*0(+aA*0(/%C(+36,T-K,'#21
3j1KER,C�k1H@U#239�A%?�ÔÓ�-/3<7GÕ��6b<(+,C�O(+(+3�a<-K*',.%
1KE�761J=?>9Xj(+36,T%$�[89#d=¢8�8<-+SM(�%C#2�+(/%�Ö � -/3<7×Ö â �Drk8A(D391J7J(/%~#U3<=?#&7J(+36,I1
3f@2#U39�¯Ó�8<-+SM(�%)#U�+(/%Ø � -/3<7 Ø â �<-K3<7�,089(`391J76(�%�#U3<=?#&7J(+36,O1
3	@2#23A�GÕ�8<-+SM(;%)#2�5(/%�Ù � -K3<7�Ù â ��Ú � -/3<7�Ú â -K*0(`,'89(
%)#U�+(/%[1KE�,089(�Ä�A�Xê6�AkE�CG^�,0(5�6,I�[89#&=.8�@U#2(/%[b<(+,C�k(+(53�,08A(H(+3<76a<1
#U36,T%$1
3�(�-
=.8�(+3<7�1KEO,'89(Za<-/#2*5�
��89(+,'89(+*F1 *P391
,Fa�-K#2*³Ó�-/3<7�Õ�%C891
>9@d7Zb<($X�(5*0_
(�7Z76(+a<(+3�79%]>9a<1
3j,089(I%C#2�+(O1KEÛÚ¼7�=�1
X�a<-/*0(/7
,01�,08A(Z%C#2�+(�%x1KE Ø 7R-K3<7�Ùs7��o�3�,089#d%��O1
*'���I,089(f76#d%),T-K3<=?(�b<(+,C�O(+(+3�,08A(�a<-K#U*�1KE�@2#23A�9%�7J(+a9#&=�,0(/7�#23�:]#U_
>9*'(fh6�Ì¬�#d%
=+-/@&=?>9@d-K,'(/7�-
%�¤

"I#&%),T-K3<=�(�9 âp7 P �
Ú{7Ös7 §�hJì2e/¨

rk8<-/,x#d%?�
,'89(I76#d%),.-/3<=?(Ob�(5,)�O(+(+3H@U#239�A%u#d%]*0(5@&-K,'(/7~,'1m,08A([a9*01 a�1 *0,'#21
3j1KE�,089([,'1
,T-K@<761J=�>9X�(+3J,.%
�[89#d=¢8	@2#2(�%kb�(5,)�O(+(+3	,089(+#U*$(53<76a<1
#U36,T%?�mrk8A(Z@2#U39��a<-K#U*$�[#U,08	,089(�%CX�-K@U@2(/%C,[76#d%),.-/3<=?(H�[#U@2@nb<(
X�(+*'_
(/7�V�*.%),7�F,0#U(/%`-K*0(jb9*01 �M(+3�bJB�=?1
3<%C#&76(5*0#23A_�,'89(�*0(+@d-K,0#U1
3<%C89#2a�b�(5,)�O(+(+3�,'89(�@2#U39�A%?��§¾!
a<-/#2*m1/EP@2#U39�9%[#23�-D�k(�76_
(H*'(+@&-/,0#21 3<%)8A#2a6Ù�-
%[#23�:R#2_
>A*0(�h6�ï©
b6ÙÁ#&%I-K@U�[-+B9%I=?1 3<%)#d76(+*0(�7�=?@21�%)(+*
,01 _
(+,'89(+*I,08<-/3�,'89(;%)#2Xj#2@&-/*[- %)�M(+��a�-K#2*[�[#U,08�-
7K½'- =?(+3J,[(+3<76a<1
#U36,T%?�¡¨�!�E^,0(5*I-Í@U#239��a�-K#2*[8�-
%
b<(+(+3�Xj(+*0_ (/7��n,089(j39(+�Ê@2#23A���[#2@2@P8<-+SM(j-�76#W¿�(+*'(+3J,H76#d%),.-/3<=?(HE^*01 X ,089(j*0(+X�-/#239#U39_�@U#239�A%?�
rk89(`a9*'1J=?(/%0%I=?1 36,'#23J>9(/%x>A36,'#2@n391H@U#239�A%[-K*'(�¥T=?@21�%)(`(+391 >9_
8�¦ÍE^1
*[X�(5*0_
#U39_9�
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:R#2_
>A*0(;h6��¬6¤[LM#2�+(�%x1KEx=?1
X�a<1 39(+3J,.%x1/EO-Z@2#U39��a<-/#2*



h�À

ÀJöGõyöÜ° Ý���*j�Hÿ/�-)+�Y��ù ýyþ¯* ûÛ�s���kÿ������
��89(+3�,C�O1D@U#239�A%$-/*0(HX�(5*0_
(�7��9,089(;*0(/%C>9@2,'#239_�X�(+,T-K�^@2#U39��#&%[b<(+,C�k(+(53�76#¡¿�(5*0(+3J,[a<-
%'%0-/_
(/%`1KE
,0(5�6,�-K3<7�X�-+BH(+SM(+3�#23�=?@2><7J(m%C1
X�(maA*0(+SJ#21 ><%)@UBH>939@2#U39�M(/7H,0(+�J,+�Prk8A(`%)#UX�#2@d-K*0#U,CBZ- %0%C#2_
3A(/7�,'1
,08�-K,I(/76_
(`X�><%),O,089(5*0(?E^1 *0(`=.8<-K3A_
(M�

o�,��k1 >9@&7�b<(fa�1�%0%C#2b9@U(�,'1�*0(/=�1
X�a9>A,0(�,'89(f%)#UX�#2@d-K*'#2,CB�bJB�*'(+�¾=+-K@d=?>9@&-/,0#U39_�,08A(�SM(/=?,01 *.%
E^1
*I,08A(ZX�(+*'_
(/7�(+3�76a<1
#23J,.%I-K3�7�=?1 X�a9>9,'#239_H,'89(H%C#2X�#U@&-K*'#2,CB�76#U*0(/=?,'@2BM�Jb9>9,I#2,I#&%ka<1M%'%)#Ub9@2(H,'1
-
=.89#U(+SM(F-I%)#UX�#2@d-K*<(?¿�(/=?,nbJB`=?1 XDbA#239#U39_k,'89(O%)#2Xj#2@&-/*0#U,0#2(5%<-Ka9aA*01
aA*0#&-/,0(+@UBM�Rrk89(k3A(+��%C#2X�#U@&-/*0#2,CB
X�><%),O%0-/,0#d%�E^Bj%)1
Xj(I%)#2Xja9@2([a9*'1
a<(+*',0#2(�%x#23j1
*.7J(+*k,'1Zb<(m><%C(?E^>9@��P:91 *k(+�A-KX�aA@2(M�/#WERa9*'(+SJ#21
>�%)@2BJ�
>939@U#239�M(�7�,'(+�J,]#d%uX�(5*0_
(�7�#U36,'1$,'89([X�(+,T-K�^@2#U39����,089([3A(+��%)#UX�#2@d-K*'#2,CB$�[#U@2@M39(�=?(/%0%'-K*'#2@2Bqb�([@U1/�k(+*
,08�-K3�,08A(�1
*0#U_
#U3<-K@¾��!$a9a<(+3�76#2�ª!�7J(/%0=?*'#2b<(/%DaA*01
a<(+*',0#U(/%Í(5�6a<(/=?,'(/7�1/E�-�39(+�µ%)#UX�#2@d-K*'#2,CB
�
a9*'(/%)(+3J,.%`,089(�E^1
*0X�>9@d-�>�%)(/7�,'1f=+-K@d=?>9@d-K,0(�,08A(�39(+��S -K@U>9(M�É-K3<7�a9*'1KSM(�%~,08�-K,Z,'89(DE^1 *0X�>9@&-
%0-/,0#d%�V<(/%[,08A(~aA*01
a<(+*',0#U(/%?�

ÀJöGõyöAÀ Ý���ýyúrúÅ����.Þ�+0SûÞ* û�)s.yû
rk89(O@2#23A�~Xj(+*0_ #239_[a9*'1J=?(/%'%]*0(/\M>9#U*0(/%n%C1
X�(PX�(/-/3<%�E^1
*É�6391/�[#U39_m�[89(+3;X�(+*'_
#23A_I%)891 >9@&7H%C,01
a �
:]#U_
>9*'(ZhJ�Ìh/b�a9#d=?,0>9*'(/7�-�%)#U,0><-/,0#21 3��[89(+*0(`,'89(`@2#23A�DX�(5*0_
#U39_�-K@UX�1M%C,[76(�V<39#2,'(+@2Bj%)8A1
>9@d7�391 ,
8<-/a9a<(+3�b<(/=+-K>�%)(�,'89(�@U#239�A%H-K*'(�,'1M1�E¾-K*j-Ka<-/*0,5��bA>9,D,'89(+*'(�-/*0(	1
,08A(+*Da<1�%0%)#Ub9@2(�%),'1
a9a9#U39_
=?*'#2,0(5*0#&-J¤
æ w�(+*'_
(jÈ5XgXR1KEP,'89(`@2#U39�9%Pb<(+,C�k(+(+3�,'89(`a<-K*',.%[1KEÉ,)�O1�761J=?>9Xj(+36,T%e�
æ w�(+*'_
(O>936,'#2@J391m*'(+X�-K#U39#23A_[@2#23A�9%R-K*'(I-Kb<1/SM([-$,'89*0(/%C891
@d7�§Ü(+SM(5*0BmX�(5*0_
(�7�¥'X�(+,T-K�^@2#23A�9¦
8<- %$-�%)#UX�#2@d-K*'#2,CBZ@U1K�O(+*k,'8<-K3	,089(`@U#239�A%x><%C(/7�,'1�=?*0(�-K,0(`#U,?¨H�J1
*5�
æ w�(+*'_
(�>93J,0#U@k,08A(�¥T76#&%C,.-/3<=?(/¦�b<(+,C�k(+(+3�,'89(	=?@21�%)(/%C,H@2#23A��a<-/#2*�#&%Z@d-K*0_ (+*H,08�-K3�%C1
X�(
,'89*0(/%C891
@d7��

rk89(kV<*T%),P1
aA,0#21 3n�MX�(+*'_
#23A_I-K@2@A1KEn,'89([@2#U39�A%]%C1~,'89(+*'(k#&%R1
39@UBH-`%)#U39_
@U([X�(+,.-/�Ü@U#239���/%)(5(+X�%n><%)(+�
E^>9@�#23�,08<-/,[#2,k_ #2SM(/%P-/3�#23<7J#&=+-/,0#21 3�1KER,'89(m1/SM(+*T-K@2@�%C#2X�#U@&-K*'#2,CB`b<(+,C�k(+(+3�,08A(m,C�k1H7J1J=?>9X�(+3J,.%��
p$1/�k(5SM(+*+�<,089(�S -K@U>9(H#&%m%C1
X�(5�[8<-K,;76>9bA#21
>�%~%C#23<=�(�-K3f1KSM(5*.-K@U@F7J1J=?>9X�(+3J,0�¾761J=?>AX�(+3J,m%C#2X�#U�
@&-/*0#U,)B�=+-K3fb<(�=5-K@&=�>9@&-/,0(/7�XD>�=¢8	X�1
*'(Z(?Ø�=?#2(536,'@2B�b6B�=?1
3�%)#&7J(+*0#U39_�,089(j761J=?>9Xj(+36,qSM(/=?,01 *.%
§�- %�#U3�LM(/=?,'#21
3��6�2e �Ì�M¨.�

rk89(�%)(�=?1
3<7�=.891 #&=?(M��%),'1
a9aA#239_��[89(+3�3A1�@U#239�A%[8<-+SM(H-�%),'*01
3A_�%C#2X�#U@&-/*0#2,CB	§Ü1 *m1
39@UB�1 39(
@2#U39��(5�6#d%),.%.¨.���[#U@2@R#23�X�-/36B	=+- %)(/%m*'(/%)>9@U,m#23fX�(+*'_
#U39_D@U#239�A%$,'8<-K,;-K*'(H,01M1�%)(+a<-/*.-/,0(/7�,01�b<(
SM(+*'B�*0(5@&-K,'(/7���:91
*`(+�A-KX�aA@2(M�<,089(f¥)E¾-/*H-/a<-K*',.¦�@U#239�A%m1KE�:]#2_ >9*0(jh6��hKbfX�#2_ 86,mb<(�X�(+*'_
(/7�#¡E
,08A#&%[-KaAa9*01�-
=.8�#&%k>�%)(/7��

rk89(�V�3<-K@q=¢8A1
#&=�(�#&%Z,'1�X�(5*0_
(j>936,'#2@[,'89(	76#&%C,.-K3�=?(�b<(+,C�k(5(+3�,08A(�=?@U1M%)(�%),H@2#U39��a<-/#2*H#d%
@&-/*0_ (+*H,08<-/3ª%)1
Xj(�,089*'(/%)8A1
@&7���o�3J,0>9#U,0#USM(+@2BM��,089#d%H=¢891 #&=?(�X�(/-/3<%~,'8<-K,H,'89(�¥039(�-K*0bJBA¦�@2#23A�9%
1KEq:R#2_
>A*0(jh6�Ìh -��O1
>9@d7�b<(DX�(5*0_
(�7��nb9>9,`,089(�¥)E¾-K*�-+�[-+B9¦�@U#239�A%m1KEqh6��hKb��O1
>9@d7�3A1
,+�	rk89#d%
=?*'#2,0(5*0#21 3�#&%k,'89(`1
39(;><%)(�7�#U3�,089#d%k�k1
*'���



h
Â

rk89(Z¥T76#&%C,.-/3<=?(/¦[b<(+,C�k(+(+3;-[a<-K#U*]1/E<@2#U39�A%�#&%R76(?V<39(�7�bJB;sP\�><-/,0#U1
3HhJ�2e �
- %],089(O%C>9X�1KE<,'89(
a9*'1
a<1
*',0#21 3<%x1/En>93A@2#23A�M(/7Z761J=�>9X�(+3J,F�[89#d=¢8H�O1
>9@d7Zb�(IX�(+*'_
(/7`#23J,01m,'89(I@2#23A���Rrk89#d%�Xj(+,0891J7
#&%�-KaAa9*01 a9*0#d-K,0(	b<(/=+-K>�%)(�#U,�%),'1
a<%D,'89(�X�(+*'_
#23A_��[89(+3�,'89(�¥.76#U@2>9,'#21 3<¦�(�¿�(�=?,H1KE`Xj(+*0_ #239_
@2#U39�A%]b<(/=?1
Xj(/%u,'1M1Z_ *0(/-/,+�Prk89(I- =?,0><-/@<,089*'(/%)891 @&7�=+-K3�S -K*'BZE^*01
XÔÝm,01;�6�J76(+a<(+3�76#239_`1 3D,'89(
39(+(�79%�1/EO,089(�-/a9a9@2#d=+-K,'#21 3n�mo�3�,'89#&%[�k1 *0����,08A(Z,08A*0(/%C891
@d7��[-
%q=¢891�%)(+3�-
%`Ý6�Ue+ÝJ��1
*m*'1
>9_ 89@2B
hk�µ1KEq(/- =¢8�761J=?>9Xj(+36,`#U3�,089(�-�SM(5*.-K_ (�=5-
%)(���:91
*H(+�A-KX�aA@2(M��#¡EI,089(j(+3<76a<1
#U36,T%~1/Eq-�a<-K#U*
1KEO@U#239�A%$-/*0(�%C(+a<-K*T-K,'(/7�b6B�©��í1KEO1 39(�761J=?>9Xj(+36,5ÛÌ%k@U(+39_
,'8f-K3<7�bJB�Xj1
*0(`,'8<-K3f¬��í1KEO,'89(
1
,'89(+*5ÛÌ%?�9,'89(+3�,08A(~@U#239��a<-/#2*[#&%rAAÆ
Å�(5@2#2_ #2b9@U($,'1Db<(`X�(+*'_
(/7��

o�3�,'89(,_=.�a
476&Ç/4j-K3<7�\�.�C/2Z6d4�Åz-Ua�(+�A-KX�aA@2(Z1/Eq:]#2_ >9*0(�%~hJ�2e57�-K3<7�h6�2e�(�§^a<-K_ (�©MgM¨.�R,089#d%
,08A*0(/%C891
@d7�#d%k�[8<-K,q-K@U@21/�I%k,08A(~,'#2_ 86,'@2BJ��=?@U><%),'(+*0(�7D%C(+,[1KEÉ@2#U39�9%P,01�b<(~Xj(+*0_ (/7��Mb9>9,[a9*'(+SM(+3J,.%
,08A(~,'89*0(5(~1 >9,0@UB6#U39_Ha<-/*.-K_ *.-/a98<%�E^*'1
Xíb<(+#U39_DXj(+*0_ (/7Í#U36,'1H,08<-/,m=�@2><%C,0(+*O1KEP@U#239�M(/7H,0(5�6,5�

 ¾ÆeÚ È Ì�Î[à Ñ1ÕZË]Ë]ÒrÔ§Î1Ê
!�E^,'(+*P,089(m@U#239�A%Fb<(+,C�k(+(+3�,08A(`761J=?>9Xj(+36,T%F8<-+SM(mb<(+(+3�%C#2X�a9@U#WV<(�7��K,'89(+B�=+-/3�b�(�-K3<-/@2BJ�+(/7D,'1
76(+,'(/=?,Fa�-K,0,'(+*03�%x�[89#d=¢8j-K*'($><%C(?E^>9@9E^1
*�76(/%'=?*0#Ub9#239_q,089(m@U#239���Rrk89($E^1 @2@21/�[#U39_`S
-/@2>9(�%ÉE^1 *k(/- =¢8
X�(+,T-K�^@2#U39��-K*'(~>�%)(?E^>9@�E^1 *$#d76(+3J,0#¡E^B6#U39_`a<-K,',0(+*'3<%?�

�;å<ë�è�å��Üónæ/ç^å<ë 76(�%0=?*'#2b<(/%k891/�í¥'a<-K*T-K@2@U(+@&¦H,08A(~@U#239�A%k,08�-K,IX�-K�M(I>9a�-HX�(+,T-K�
@U#239���k(+*'(��

�$ü��Rê9ë��+çÜå<ë 76(�%0=?*'#2b<(/%$891/��(+�J,0*T-K39(+1 ><%Z§^>939*0(5@&-K,'(/7�¨O,0(+�J,I�[-
%q-
7976(�7�#23
1 39(Z(+3�76a<1
#23J,[b9>9,[3A1
,q-K391 ,089(+*7�

�jõ��^ê6æ/ç&è�õ,�5ç&�Mõ 89#U_
89@U#2_ 86,T%$,089(;#2X�a<1 *0,.-/3<=?(;1KE[,'89(Z@U#239���[#U,089#U3�(/-
=.8�1/Ek,'89(
761J=�>9X�(+3J,.%U�9-K3�7��

$ (��+å��Üónæ/õ"�5ç&�Mõ *'(eØ<(/=?,T%Í,'89(�#UX�a<1
*',.-K3�=?(�1/E`,089(�@U#239��ÛÌ%Z(53<76a<1
#U36,T%D,01�(�-
=.8
1 ,089(+*5�

rk89(`39(+�J,I%)(�=?,0#U1
3<%[76(�%0=?*'#2b<(`(/-
=.8�1KE�,0891�%)(Za<1 #23J,.%k#23�X�1 *0(`7J(+,.-/#2@��

ÀJöz÷JöGõ ßÓýÇ�³µqýqÿ�¢2�+�GýÇ�
oÜE�-DX�(+,T-K�^@2#23A��#&%m=�*0(/-/,0(/7�b�(5,)�O(+(+3�,C�k1�*0(5_
#21 3<%m1KEO,0(5�6,mbJB	=?1
X�b9#U39#239_�%C(+SM(+*T-K@R@2#23A�9%$b<(+�
,C�k(+(53Ha<-K*',.%F�[#2,'89#23�,089(I*0(5_
#21 3<%?�M�O(I%0-+BH,089(I,08A($*'(+_
#U1
3<%Fa<-/*.-KaA89*.- %)(m(/- =¢8�1
,'89(+*5�]�f(m=+-/3
_
(5,I-K3�(+SM(+3�b<(+,',0(+*�%)(+3�%)(`1KEÉ891/���O(+@2@�,089(5BDa<-/*.-/a989*.- %)(;1
39(;-K3A1
,08A(+*$bJBj-H=?@21�%)(+*O@21M1
�	-/,
,08A($a<-/*0,T%x�[89#d=¢8H�O(+*0([X�(5*0_
(�7��FNP1
3<%C#&76(+*O,089(I(+�A-KX�aA@2(/%n1KEu:]#2_ >9*0(qh6�¡À$�[8A#&=.8Ha�1 *0,'*.-+BD,C�O1
*0(5_
#21 3<%k�[89#d=¢8�Xj#2_
8J,Pb<(~Xj(+*0_ (/7ÍbJBj-ZX�(+,.-/�Ü@U#239���Ro�3�,089(;=+- %)(m1/EP:R#2_
>A*0(`hJ�WÀ/-�§�-Z_ (+3J>9#239(
a<-/#2*I1KEO761J=�>9X�(+3J,.%xE^*'1
Xí,'89(H:9(/76(5*.-K@RY[(+_ #&%),'(+*?¨T�6,'89(H%C#2X�#U@&-K*'#2,'#2(/%]E^1
@U@21/� -D=?@U(/-K*[a�-K,0,'(+*03 �
%)>A_
_
(�%),0#U39_�,08�-K,H,08A(D,C�k1	*0(+_ #21 3<%Z1KEI,'(+�6,`E^1
@U@21/� *'1
>9_ 89@2B�,'89(�%'-KX�(j%),'*0><=?,'>9*0(���vI3�,'89(
1
,'89(+*H8<-/3<7��O:]#2_ >9*0(	hJ�WÀ+b�§¾-�8JB6a<1 ,089(+,'#&=+-/@ka<-/#2*H1/E`761J=�>9X�(+3J,.%.¨ma<1
*',0*.-+BA%Í,C�O1�a<- %0%0-/_
(/%
,08�-K,I8<-+SM(`76*.-/X�-K,'#&=+-/@2@UB�76#W¿�(+*'(+36,I%C,CB6@U(/%x1/EP(+�Ja�1�%)#U,0#21 3n�



h
g

§�-M¨$L�X�-K@U@n=?1 36SM1 @2>9,'#21
3 §^b�¨Ow�><=.8	=?1
3JSM1
@U>9,0#U1
3
:R#2_
>A*0(;h6�¡ÀM¤[NP1
3JSM1
@2>A,0#21 3�1KEÉ@2#23A�9%

o�,[#&%[a�1�%0%C#2b9@U(Z,01�X�(/- %)>9*'(m,08A(H-KXj1
>93J,k1/EO=?1
3JSM1
@U>9,0#U1
3�,08�-K,I(+�6#d%),T%�#U3�-HX�(+,T-K�^@2#U39�DbJB
=?1 >936,'#239_	,089(�3J>9X�b�(5*m1KE�=?*01�%0%C#239_�@U#239�A%~�[89#d=¢8y-K*0(jX�(+*0_ (/7��	oÜEI1
39@UB�a<-K*T-K@U@2(+@P@2#U39�A%Z-K*'(
X�(+*'_
(/7��K,'89($Xj(+,.-/�Ü@U#239�M(/7m*'(+_
#U1
3<%F�[#2@U@98<-+SM([a<-/*.-K@U@2(+@�%),0*'><=?,'>9*0(M�ÉoÜEn1
3A@2BH=�*01M%'%)#U39_Z@U#239�A%F-K*'(
X�(+*'_
(/7���,'89(`*0(+_ #21 3<%��[#U@2@�8<-+SM(`\�>A#2,0(`S -K*'B6#U39_�%),'*0><=�,0>9*'(M�

ÀJöz÷Jöz÷ àWáSú:�
����â���ýÇ���rû-�Sü�û
rn1��M(5(+a�,089(fX�(+,T-K�^@2#U39�ª%),0*'><=?,'>9*0(f%C#2X�a9@U(M�k�[89(53�,C�k1�@U#239�A%�-K*'(�Xj(+*0_ (/7�-/3<7�,08A(+*0(�#d%
(+�J,0*T-K39(+1 ><%[,0(+�J,kb<(+,C�k(5(+3�,089(`(+3<7Ja�1 #23J,.%[1KEP,'89(`@2#U39���J,08<-/,$,'(+�J,k#&%kE^1
@d76(/7�#23J,01H,'89(`X�(+,T-K�
@2#U39����sFSM(+*0B�,'#2X�(j,08<-/,�#&%�761
3A(M�[,089(�-KX�1 >936,H1/E;>939*0(5@&-K,'(/7�,0(+�J,�#23<=?@U><76(/7�#U3�,08A(�@2#U39�
#23�=?*0(/- %)(/%��

NP1
3<%C#&76(5*H,089(�Xj(+,.-/�Ü@U#239�	1KEq:]#U_
>9*'(�h6��Â�§�-�=�1
36E^(+*'(+3<=?(ja<-Ka<(+*�-K3<7�-D½C1
>A*03<-/@[SM(+*.%C#21
3
1KE�,089(�%0-KXj(~a�-Ka<(+*?¨T�Irk89(H%C8<-
76(�7�a�1 *0,'#21
3�%$1KEO,0(5�6,I-/*0(Z,'89(Z,'89(Z1 39(/%[�[89#&=.8��O(+*0(;-/,$,'89(
(+3<7Ja�1 #23J,k1/ER-~@U#239�@�M,089(I>93<%C8<-
7J(/7�a�1 *0,'#21
3�%x*0(5a9*0(/%C(+3J,x(5�6,'*.-K3A(+1
><%P,0(+�J,P�[89#&=.8��[-
%O-
797J(/7
�[89(+3	,089(`X�(5,.-K�^@2#U39�H�[- %$=�*0(/-/,0(/7��kL�#23<=?(`,'89(`>93<%)8�-
76(/7�a<1
*0,'#21 3�1KE�,089(`,01 a�761J=�>9X�(+3J,k#d%
\M>9#2,'(H@&-K*'_
(M�R,089(j-KXj1
>93J,`1KEI(+�J,0*T-K39(+1 ><%m,0(+�J,)ÙÁ391
,`*'(+@&-/,0(/7�,01�-K3JB6,'89#239_�#U3�,'89(Db<1 ,0,01 X
761J=?>AX�(+3J,)Ù�=�@2(/-/*0@2B�76(+,'*.-
=�,.%xE^*01 XÎ,089(`1/SM(+*.-/@2@<*0(5@&-K,'(/7639(�%0%k1KE�,089(`,C�k1H*'(+_
#U1
3<%��

o�3�-�=+- %)(j%)><=.8�- %~,08A#&%?�R�k(j=?@&-/#2X²,'8<-K,;,089(�7J#&%0=�><%0%C#21
3f#23�,089(�b<1
,0,'1
X 7J1J=?>9X�(+3J,m#d%
-�=?1 3<76(+3�%)(/7�SM(+*T%)#U1
3�1/E;,089(�76#&%'=?><%0%C#21 3�#23�,'89(�,01 a�761J=?>9Xj(+36,5��NP1
3JSM(+*.%C(+@2BM�P,08�-K,�,'89(
761J=?>AX�(+3J,+ÛÌ%k,'*0(/-/,0X�(536,[(+�Ja<-/3<79%$>9a<1 3�,08<-/,m1KEO,08A(Hb�1 ,0,'1
X²7J1J=?>9X�(+3J,+�`§¾}$1
,'(Z,08�-K,m#U,$#d%
391 ,�-
=?,'><-K@U@2B�*'(/-
%C1
3<-/b9@2(�,01�=?@d-K#2X²,'8<-K,�,08A(�*'(+_
#U1
3<%Z(5�6a<-/3<7�1
*�=?1 3<76(+3�%)(�1
39(	-/391
,'89(+*
>939@U(/%0%m,'89(+B�-/*0(�È5XY45Æ�%)>6Ø�=?#U(+36,'@2B	%)#UX�#2@d-K*[,'1��[-/*0*T-K3J,Z=�1
3<%C#&76(+*'#239_�,'89(+X�a�-K*.-/a989*T-
%)(�%Z1KE
1
3A(Z-/391
,'89(+*5�W¨



¬
Ý

:]#2_ >9*0(`hJ�ÌÂJ¤ksF�J,0*.-/39(+1 ><%�,'(+�J,[#23�X�(5,.-K�^@2#U39�

A

B B

A

§�-�¨ILJ-/X�(`-Kb�%)1
@U>9,0(�%)#U�+( §^b�¨ILJ-KX�(q*0(+@d-K,0#USM(m%C#2�+(
:]#U_
>9*'(ZhJ�ÌgJ¤�LM#U�+(m1/EF@U#239��(53<76a<1
#U36,T%



¬6e

ÀJöz÷JöA� ãÁûjÿ/���+�Yµ û¶�
���ä��å}ü�ý§ÿ�¢2��ûßüs�/æ�û]ü
!$391 ,089(5*k#2Xja�1 *0,T-K3J,kX�(/- %)>9*'($1/EP-ZXj(+,.-/�Ü@U#239�;#&%x8A1K� %)#U_
39#¡V�=+-/36,O,089(m@U#239�M(�7Í,'(+�6,O#&%P#23�,'89(
*0(�%)a<(/=?,'#2SM(`761J=�>9X�(+3J,.%��F:]#U_
>9*'(ZhJ�Ìg -D%C891/�I%$-Z8JB6a<1 ,089(+,'#&=+-/@n(+�A-KX�a9@U($1/EP-H@2#U39���[89(+*0(`,'89(
(+3<7A%Z-K*'(�,089(�%'-KX�(j%)#U�+(M�Rb9>9,Z,'89(�@U#239�M(/7�,0(5�6,�=?@2(/-/*0@UB�8<- %ZX�1
*'(�%C#2_
3A#WV�=+-/3<=?(�#U3�,0(5�6,;«
,08�-K3�#23�,0(+�J,P!Z�6vI3H,'89($1 ,089(5*x8�-K3<7��J:]#U_
>9*'(Ih6��gKbj%)891/�I%k-m@U#239�;�[89(+*0([,'89(I(+3<76a<1
#U36,T%F,.-K�M(
>9a�,089(q%0-/X�(I-KXj1
>93J,F1KEÉ%Ca<-
=�($#U3D,'89(+#2*É*0(/%Ca�(�=?,0#USM([761J=?>AX�(+3J,.%k§^8<-K@¡E?¨T�6b9>A,k-/*0(q=?@2(�-K*0@UB¾A9Æ
Å
,08A(Z%'-KX�(�-Kb<%C1
@2>A,0(H%C#2�+(��

��89(+3�=�1
3<%C#&76(+*'#239_�,'89(D#UX�a<1
*',.-K3�=?(H1KEq-�X�(+,T-K�^@2#U39����b�1 ,08�,'89(j=?1
X�a�-K*.-/,0#USM(�%)#2�5(/%m1KE
,08A(m,C�k1`*0(+_ #21 3<%�ÙÁ#&%x,'89(`-/X�1
>93J,P1KERX�-/,0(+*'#&-/@<=?1/SM(+*0(�7Z*01
>A_
89@UBD,'89(`%0-/X�(I#23�b�1 ,08	=+- %)(/%�Ù
-K3�7�,089(+#U*m%C#2�+(�%$*0(+@d-K,'#2SM(`,01�,'89(+#U*m=?1 36,T-K#U39#239_j761J=?>AX�(+3J,.%�ÙÁ891/��%)#U_
39#¡V�=+-/36,m#d%�,'89(H*0(5_
#21 3
�[#2,'89#23�#U,.%[761J=?>AX�(+3J,)Ù�-/*0(q=?1
3�%)#&7J(+*0(/7��

ÀJöz÷JöÜ° Á û]ü��Û)+�/åç����. ÿ������ ú����è��û�)+�Sü
rk89(q-
%Ca�(�=?,.%O76(/%0=�*0#2b<(/7H-/b<1KSM(I1KER,'89(I*0(+@d-K,0#U1
3<%C89#2aHb<(+,C�O(+(+3H,C�k1;761J=?>AX�(+3J,.%F-/*0(q%)>6Ø�=?#2(536,
,01�=?1
3�%),0*'><=?,O-~*'(/-
%C1
3<-/b9@2B�_
1M1J7�a9#d=?,0>A*0([1KER,'89(I,)BJa<($1/En@U#239���Fo�3�1
*.7J(+*P,01ZaA*01/S6#d76(q-�Xj1
*0(
><%C(?E^>9@[7J(/%0=?*'#2a9,'#21 3�1KEI,'89(�@2#U39�f,08<-/3�¥0a<-/*.-/a989*.- %)(M��¦��k(�-K>9,'1
X�-/,0#&=5-K@2@UB�_
(+3A(+*.-/,0(/7�Xj1
*0(
76(+,T-K#U@2(/7	76(/%0=�*0#2aA,0#21 3<%?�`rk8A(ZE^1
@2@U1/�[#239_�7J(/%0=?*'#2a9,'#21 3<%��O(+*0(;(/-
=.8f-K>A,01
X�-K,0#d=+-K@U@2B�_ (+39(+*T-K,'(/7
bJB¯ésêyëFìîí�§Ü,'89(+B�8<-+SM(mb<(+(53�*0(5�éE^1 *0X�-/,0,0(�7�%)@U#2_
8J,0@UBÍE^1 *[a9*0(�%)(+3J,.-/,0#21 3�¨.�
æ rk89(	,0(+�J,H#23�,'89(�V<3�-K@[V9E^,08ª1KE�e5�6e+hMÀÓIUA6Å?CHXgXê6uB�CUA9ÇeCª§Üa<hM¨Z#d%D-/@&%C1�76#d%0=?>�%0%)(�7�#23�,'89(

%C#2X�#U@&-K*Ra<- %0%0-/_
(m1/En#U3<=?*0(�-
%)(�7H%)#2_ 39#WV�=+-K3<=�(Z§^b9>9,P_
*'(/-K,'(+*O=?1/SM(+*.-/_
(
¨n#U3H,089(I@&-/,0,'(+*F8<-/@WE
1/EP� �
�
Â h"v]CUh]6d4S+fÈ�^�6d45Æ�A w�CU-U2HÈ�A�§ÜaA©6¨.�
:]#U_
>9*'(fh6�Ue+Ý�%C891/�I%�,089(�%)(+@U(/=?,'(/7�a<-/*.-/_
*.-/a98<%�-/3<7�-�S -K*'#&-/b9@2(�SJ#&%C><-K@`1KE�,089(�,C�O1
761J=�>9X�(+3J,.%P�[#2,08�,'89(`a<-K*T-K_
*T-Ka98�%$@2#U39�M(/7��
æ rk89(H,'(+�J,$#U3�,089(�%),.-/*0,'#239_�8<-/@WEO1KEO©MÂ ¬
ÂÓ\yCUA6Å3-0È5X�IUA6Å?CHXgXê6uB�CUA9ÇeC�Ã=B�CUAAÇ
ab��ï 6d4�Å�Æ�-Ua�È�A�^

Ã�Ç?Åz6��762Åz6&CL4�§Üa�£6� a�hK�¾¬6� a�ÂK�¾g�¨;#&%Z7J#&%0=�><%0%C(/7�76#W¿�(+*'(+36,'@2B�#U3�,089(�%)#2Xj#2@&-/*`a<-
%'%0-K_ (�1KEq@2(/%'%
%C#2_
3A#WV�=+-/3<=?(`§¾-K3<7D@U(/%0%P=?1/SM(+*T-K_ (
¨n#23H,'89([V<3<-K@9V9E^,'8D1/EÉ¬
g h6e}KnCz>AÈ�-¢Å32TCUA6ÅPÆp|qKnCg|�CUAk4�CL�
D�Ä
>�>AÆ�-¢Å36�A5BDÃ{B�CUA9Ç
6&CG4Z§^ane
e/¨.�
:]#U_
>9*'(/%Rh6�2e eI-K3<7HhJ�2e+�`%C891/��,'89(I%)(5@2(/=?,'(/7m,0(+�J,R1KE�,089(mNOoC!ª-K3<7H"$(�E^(+3<%)(I7J1J=?>9X�(+3J,.%��
*'(/%)a<(/=?,'#2SM(+@UBM�
æ rk89([,'(+�J,F#23�-/@2@91/ER�
� Ý
hx\PÄ�2HÄ�X¡È
Å36��FCqv=6d4�ÅÉÆp|r�q-z>�.AÈ�A Ki-�Ä�BHÈ�A�^:ðJ6&Æ5X Æ/B;6&Ç.È5X KnCL476uB�A9Èñ�

Å36&Æ�Ak4H�q�AÈ�A[���F�M��������§^a<ÂK�'e?©A� ane5ÂK�CÀ/�M¨m#&%I=?1/SM(+*'(/7�%C#2X�#U@&-K*'@2BH#U3�,089(�-K@2Xj1M%),I#&7J(+36,'#&=+-/@
a<- %0%'-K_
(`1/En@2(�%0%P%)#U_
39#¡V�=+-K3�=?($#U3�%C,.-/*0,0#U39_Z8�-K@WER1/ER� g
Â
Ý ¬Ä\PÄ�2HÄ�X¡È
Åz6���C®v{6d4�ÅFÆp|n�q-z>�.AÈ�Aî�
Ki-�Ä�B�È�A�^�ðJ6&Æ5X Æ/B;6&Ç.È5X�KZCL476uB�A9È
Å36&Æ�Ak4H�OÃy>@-U6gX����
�q�������R§Üa<Â/�0e�©9� a e+ÂK�¾¬K©A� a<¬ ¬K�¾g
©6¨T�
§¾rk89(/%)(�761J=?>9X�(536,T%x-/*0(m,C�O1Z1KEÉ,08A(m,089*'(+(q76(+a9#d=?,0(/7H#23�:]#2_ >9*0(m©A�2e eH§Üa<-/_
(m©���¨P�[89(+*'(
-H:9(/76(5*.-K@ Y�(5_
#&%C,0(+*I-/*0,'#&=?@U($��-
%I-K*0bA#2,0*T-K*'#2@2Bj%)aA@2#2,O#23�,08A(mX�#&7A76@2(M�¡¨q:]#2_ >9*0(/%[hJ�2e5£H-K3<7



¬
�

rn(+�6,kE^*'1
X²e5�6e5h�ÀM��IUA6Å?CHXgXê6uB�CUA9Ç
C.�na<-K*T-K_ *.-KaA8fh6¤
o�3�,'89(�E^1 *0X�>9@&-/,0#U1
3�1KE�#U36,'(+@2@U#2_ (+3<=?(	,0(/%C,.%?�`X�1�%),�a<%)BA=.891
@U1
_
#d%),T%�,0(53<7�,'1
- 761
a9,�-K3�(�=?@2(/=�,0#&=�=?1 3<=?(+a9,5�k- =+=?1 *.76#U39_�,01f�[89#&=.8�#23J,0(+@U@2#U_
(+3<=�(H#&%H,0*0(�-K,0(�7
- %m-Í_ (+39(+*T-K@R-/b9#2@U#2,CBD1 a<(+*.-/,0#23A_�-
%I-D=�1
X�X�1 3ÍE¾- =?,01 *$#U3	-Í�[#d76(ZS -K*'#2(+,CB�1KE
%Ca�(�=?#&-/@P-Ka9,'#2,'><76(/%��Zo�,I#&%$1 b<%)(+*'SM(/7�-K3�7�X�(/-
%C>9*0(�7�bJB�,'(/=.8939#&\M>9(/%kE^1J=?><%C(/7
>9a<1 3�,089(/%C(;-Ka9,'#2,0>�76(/%[%)#U39_
@UB�1
*[#U3	=?1
X�b9#23�-K,0#U1
3n�

rn(+�6,kE^*'1
XÎ� �
� Â
h6��v]CUh]6d4S+fÈ�^�6d45Æ�A w�CU-U2HÈ�A6�9a<-/*.-K_ *.-/a98<%m©9¤
rn(+*0X�-K3fb�(�=+-KX�(;a9*01 X�#23A(+36,IE^1
*Z8A#&%`%)a<(/=?#d-K@U#2�+(/7�*'(/%)(�-K*.=.8�#23f#23J,0(5@2@2#U_
(+3�=?(
,'(/%),'#239_�-/3<7�(/76><=+-/,0#U1
3<-/@�(+�Ja<(+*0#UX�(+3J,.%]�[#U,08�#23J,0(+@U@2(/=�,0><-/@2@2B`_ #WE^,0(�7�=¢8A#2@&7J*0(+3
§�%)(5(fo�3J,0(5@2@2#U_
(+3�=?(
¨.� p$(f76(+SJ#&%C(/7�,08A(�,0(+*'X #23J,0(5@2@2#U_
(+3�=?(	\�>91 ,0#U(+36,	§�o0Ú`¨.�
�[89#d=¢8�b<(/=+-/X�(f-K3�#U3<76(+�ª1KE�X�(�-
%)>A*0(+X�(536,H1/EH,08A(�#23J,0(+@U@2#U_
(+3<=�(�@U(+SM(+@I1KE
b<1
,'8�=.89#2@d76*0(+3ª-/3<7�- 76>9@U,.%?�I�[#2,'8�-y3A1
*0X�-K@q%),.-/3<79-/*.7�1/E�e+Ý Ý6��pI(f-K@&%C1
76(5SM(+@21 a�(�7�,089(f%C1
�¾=+-K@U@2(/7�LM,T-K36E^1 *.76�¾«k#23A(+,�#23J,0(5@2@2#U_
(+3�=?(�,0(/%C,.%D,'1�Xj(/-
%C>9*0(
,'89(	oTÚ;�P!$Xj1
39_�89#d%ZX�-K3JBf#2X�a<1
*',.-/36,;�k1
*'�9%�-K*'(	rk89(�w�(/- %)>9*'(+X�(+3J,`1KE
o�3J,0(+@U@2#2_ (+3<=?(�§0e+gJe+¬M¨.�Irk89(�o�3J,0(+@U@2#U_
(+3<=�(�1KEHL�=¢891M1 @~NP8A#2@&7J*0(+3 §0e+gJe+gM¨.�Irk89(
LM,T-K36E^1 *.7�!m=.89#2(+SM(5XD(�36,�rn(/%),�§0e+g �
£M¨.�Jrk89($GI#¡E^,0(/7HNP89#2@d7ÍGI*01/�I%FQ$aj§0e5gK©6À ¨.�
-/3<7�rk89(HGI#WE^,'(/7�GI*01
>Aa�-K,qw�#&7J��l�#¡E^(H§0e5g
h
gM¨.�

rk89(;,)�O1�761J=?>9Xj(+36,T%x�[#U,08�a<-
%'%0-/_
(/%$8A#2_
8A@2#2_ 86,'(/7�¤

Lewis Terman

Intelligence
p5

p4

:]#2_ >9*0(;hJ�2e+ÝJ¤§I/A6Å?CHXgXt6uB�CUA9Ç
C�-K3<7"v]C/h]6d4xw�CU-U2HÈ�A



¬
£

NP(+3J,0*T-K@<o�3J,0(+@U@2#2_ (+3<=?(O!$_ (+3<=?B�§CNOo)!`¨.�M-/_
(+3<=�BZ1KE ,089(IsF�J(/=?>9,'#2SM([v[Ø�=�(k1KE ,089( 4 *'(/%)#d76(+3J,
1KE ,089(IQI39#2,'(/7ÍLM,T-K,'(/%?�J=?*'(/-K,'(/7Z#23�e5gK©6À��6,'1
_
(5,089(+*É�[#2,08H,'89(I}m-/,0#21 3<-K@nLM(�=?>9*0#U,CBZNP1
>93�=?#2@¾�
rk89(�NOoC!�#&%`!$X�(5*0#&=5-6ÛÌ%kV<*T%),Za<(+*'X�-K3A(+36,qa�(�-
=?(+,'#2X�(;#23J,0(+@U@2#U_
(+3<=�(H-K_ (+3<=?B�*'(/%)a<1 3<%)#Ub9@2(
E^1
*P�M(+(5a9#239_I,08A($_ 1KSM(5*039X�(536,n#U36E^1
*'X�(/7~1/E<E^1
*0(5#2_
3j-
=�,0#21 3<%P-�¿�(/=?,'#239_q,089([3<-/,0#U1
3nÛ�%�#U36,'(+*0�
(/%C,.%?�Oo�,[�[- %�(/%C,.-/b9@2#d%)89(/7�b6B�,'89(;}m-K,'#21 3<-K@PLM(/=?>A*0#2,CB�!m=�,[1KE�e+gK©JÀ�-K3�7�#&%[=.8<-/*0_
(�7��[#2,'8
=?1M1 *.76#U3<-K,'#239_f-/@2@OQZ�WL��u#U36,'(+@2@U#2_ (+3<=?(�-
=?,'#2SJ#2,0#U(/%?�R- %~�k(5@2@P- %H%)><=.8�E^>A3<=?,0#U1
3<%;-K3<7�76>A,0#2(�%
*0(5@&-K,'(/7�,'1�#23J,0(+@U@2#2_ (+3<=?(�- %H76#2*'(/=?,'(/7�bJBf,089(�}q-K,0#U1
3<-/@mLM(/=?>A*0#2,CBfNP1
>93<=�#2@��f!í7J#2*0(�=?,01 *
-K3�7�76(+a9>A,)B�76#2*'(/=?,'1
*F1/En,08A(m-/_
(+3<=�B�-K*0(q-KaAa�1 #23J,0(/7HbJBH,089([a9*'(/%)#d76(+3J,F�[#2,'8D,'89(q=?1
3<%C(+3J,
1KE�,089(HLM(+3�-K,0(��
\yCUA6Å3-0È5X�I/A6Å?CHXgXt6uB�CUA9Ç
CZÃ=B�C/A9Ç
aÅò�ï 6d4�Å�Æ�-Uakã
rk89(�NOoC!ZÛ�%m1
*0#U_
#U3<-K@PX�#d%0%)#U1
3���-
%~aA*0#2X�-K*0#U@2B	#23J,0(+@U@2#2_ (+3<=?(`_�-K,08A(+*0#U39_9�Fb9>A,Z-+E^,0(+*�NP1
X��
X�>939#&%C,m,.-/�M(+1/SM(+*.%I#23�sx- %),'(+*03�sF>9*01 a�(�-K3<7�X�-K#23A@&-K3�7�NP89#23<-J�],'89(�}q-K,0#U1
3<-/@[LM(/=?>9*'#2,CB
NP1
>A3<=?#2@�76#2*'(/=?,0(�7�,'8<-K,É,089(I-/_
(+3<=�B~(539_M-/_
([#23Ha<1 @2#2,'#&=+-/@�� =?1/SM(+*0,na�%)BA=¢891 @21 _
#&=5-K@�� a<-K*T-KX�#U@2�
#2,T-K*'BM�R-K3<7�(/=?1 391
X�#d=~1 a�(5*.-K,'#21 3<%?��QZ�¡L<��a<-/*0,0#d=?#2a�-K,0#U1
3�#U3�,089(jÞm1
*0(�-K3f��-/*D§'e+g h
ÝK�¾h
£M¨
a9@d-
=?(/7�- 7976#2,'#21 3<-K@n*'(/\�>A#2*0(5X�(+3J,.%F1
3�,08A(ÍNOoC!�,01j%)>Aa9a<1
*0,I,08A(Z=�1
X�b<-K,PE^1
*.=�(/%?�
rk89(HV<*.%C,ZX�-/½C1
*`NOo)!�*0(51
*0_�-K39#U�/-K,'#21 3�1J=+=�>9*0*'(/7�b<(+,C�O(+(+3�e+g h
Ý�-/3<7�e5g
h £6��!$3�v[Ø�=?(
1KE�}m-/,0#21 3<-K@IsP%C,0#2X�-K,0(�%���-
%Z_ #2SM(+3f,089(�X�#d%0%C#21
3f1KEqa9*'1
½C(/=?,'#239_�E^>9,'>9*0(	76(+SM(5@21
aAX�(+3J,.%?�
vISM(+*.%C(/-
%Z1 a<(+*.-/,0#21 3<%H�k(+*'(�a9@&- =?(/7�#23�1
39(	76#U*0(/=?,'1
*T-K,0(;�[-K391 ,089(5*�76#2*'(/=?,01 *.-/,0(�(+3<=?1 X��
a<- %0%)(�7�-/@2@F#U36,'(+@2@U#2_
(53<=?(ma9*'1J76><=?,'#21 3��R-K3<7f-D,08A#2*.7�#U3<=?@U><76(/7	-K@2@É%)>Aa9a<1
*0,�-
=?,'#2SJ#2,'#2(/%��mo�3
,08A(~a<(+*'#21J7�E^*01
X e+g
h £Í,'1�e5g
¬Je~,'89(HNOo)!��[-
%I-K,[,'89(`89(+#U_
8J,k1KE�#2,.%[=�1
@&7��[-K*q-
=�,0#2SJ#2,'#2(/%��
=+-/*0*0BJ#23A_�1
>A,H=?1 36,'#23J>91
><%mE^1
*'(+#2_ 3�#23J,0(+@U@2#U_
(+3<=�(M��=�1
>93J,0(+*'#23J,0(+@U@2#U_
(+3<=�(M��a<1 @2#2,'#&=+-/@O-
=?,'#21
3 �
-K3�7Ía9*'1
a<-/_M-/3<79-m1
a<(+*T-K,0#U1
3<%��ko�3;@&-K,'(me5g
¬6e[,'89($NOoC!���-
%]*'(+1
*'_M-/39#2�+(�7Z,01ma9>A,FX�1
*'(P(+X��
a98<- %)#d%$1
3�%0=?#U(+3<=?(M�M,'(/=¢8A391
@U1
_
B��<-K3<7�#23J,0(+*'3<-K@nX�-/3<-K_ (+X�(+3J,+�Érk89(;-K_ (+3<=?B��[- %�8A(/-+S6#U@2B
=?1 X�X�#2,',0(/7m#U3H,089([��-K*P#23�LM1
>A,089(/- %),O!m%C#&-6�Éo�3�e5g
¬
£;-K3�v[Ø�=?([1/ER}m-/,0#U1
3<-/@<o�36,'(+@2@U#2_
(53<=?(
4 *01 _
*.-/X�%PsFS
-/@2><-/,0#U1
3���-
%F(/%),T-Kb9@U#&%C89(/7Z,01;=?1M1 *.76#U3<-K,'(m=�1
X�X�>939#U,)Bq-
=�,0#2SJ#2,'#2(/%U�K,'89#&%F��-
%
*0(5a9@&- =?(/7�#23fe+gMÀ/�Hb6B�-K3�o�3J,0(+@U@2#U_
(+3<=�(mNP1
X�X�>939#U,)B�LM,.-+¿É�
\yCUA6Å3-0È5X�I/A6Å?CHXgXt6uB�CUA9Ç
CZÃ=B�C/A9Ç
aÅò�ÃIÇ�Åz6��
62Å36&CL4�ã
rk89(�-
=?,'#2SJ#2,0#U(/%~1/E`,08A(�NOoC!Î-K*'(�X�-K3JB�-/3<7�S -/*0#2(�7���NP@d-K3<7J(/%),'#239(	=?1 @2@2(�=?,0#U1
3�1/E`S6#U,.-/@
#23JE^1
*0X�-K,0#U1
3;,08<-/,k=5-K39391 ,Pb�([1 b9,.-/#239(�7Zb6B�-K3JBZ1/SM(+*0,RX�(/-/3<%n*0(/\M>9#2*'(/%n*0(/=?*'>9#2,'#239_q-K_ (+3J,.%
�[891`=5-K3`1
b9,T-K#U3Z,08A(x3A(+(/76(/7m#U36,'(+@2@U#2_
(53<=?(n�[#2,'891
>A,F76(5,0(/=?,'#21 3n�Ro�3J,0(5@2@2#U_
(+3�=?(n*0(+a<1 *0,.%�E^*01 X
-K@U@J%)1 >9*.=?(�%n-K*0(P*'(+S6#U(+�k(�7$b6Bq-K3�-K@2BA%),T%u�[8A1$a9*'1J76><=?(O%C,0><76#U(/%�*.-/39_
#U39_[E^*01
X b<-
%C#&=P%)>9*'SM(+BA%
,01j(/%),'#2X�-/,0(/%k1/ExE^>A,0>9*'(H76(+SM(5@21
aAX�(+3J,.%?�[NP>9*'*0(+3J,$#U36,'(+@2@U#2_ (+3<=?(m1/EOX�-K½C1
*[#UX�a<1
*',.-K3�=?(Z#d%
76(+,T-K#U@2(/7�#23�7A-K#2@UBM�9�k(5(+�6@UBM�91
*qX�1
3J,089@UBDbA>9@2@U(+,0#U3<%?� 4 (+*'#21J76#d=~a9*'1
½C(/=?,'#21 3<%�1/EP,08A(ZE^>9,0>9*'(
=?1 >9*.%C(Z1KE�-
=�,0#21 3�1/EF�M(+B�3<-/,0#21 3<%I-K*0(`a9*'(/%)(536,'(/7�-
%[3<-K,'#21
3�-K@n#23J,0(5@2@2#U_
(+3�=?($(�%),0#UX�-K,'(/%?�

:]#U_
>9*'(ZhJ�2e e
¤Oru(+�J,[1KE \yCUA6Å3-0È5X�I/A6Å?CHXgXt6uB�CUA9Ç
CZÃ=B�C/A9Ç
a
§Üa<-/*.-K_ *.-/a98<%m£H,089*'1
>9_ 8�gM¨



¬K©

rn(+�6,kE^*'1
XÎ¬ g
hJe
��KZC3>9È�-.Å32TCUA6ÅOÆp|rKZCg|�CUAk4�CT��a<-/*.-/_
*.-/a98�e
e ¤
!�36>9X�b<(+*n1KE -/_
(+3<=�#2(/%R-
%'%)#&%C,F,08A(["$(?E^(53<%)(�"$(+a<-/*0,0Xj(+36,5�Rrk89([}m-/,0#U1
3<-/@�LM(5�
=?>A*0#2,CB�!I_
(+3<=�B�� NP(+36,'*.-/@]LM(/=�>9*0#U,)B�LM(+*'S6#d=?(ma<(+*CE^1
*0X�%[%)a<(/=?#d-K@2#U�+(/7D,'(/=.8939#&=5-K@
-/3<7�=?1M1
*T76#23�-K,0#U39_�E^>93<=?,'#21 3<%$*0(5@&-K,'#239_�,01j3<-K,'#21
3�-K@P%C(/=?>9*'#2,CBM�[rk89(�"I(?E^(+3<%C(
}$>�=?@2(/-/*H!$_ (+3<=?Bfa9*'1KSJ#&7J(/%Z%C>9a9a<1
*',D,'1�-/@2@k,'89(	-K*'X�(/7�E^1
*.=�(/%Z#23�X�-/,0,0(5*.%
*'(+@&-/,0(/7�,01�3J><=?@2(�-K*��O(/-Ka<1
3�%?�`,089(+#U*�(?¿�(/=?,T%�-K3<7�,0(/%C,0#U39_9�×rk89(�"I(?E^(+3<%C(
NP1 X�XD>A39#&=+-/,0#U1
3<%;!$_
(+3�=?B�#&%Z*'(/%)a<1 3<%)#Ub9@2(�E^1
*�1
a<(+*.-/,0#U1
3<-/@`-K3<7�X�-K3<-/_
(+�
X�(536,q76#2*'(/=?,'#21
3�1/EI-��k1 *0@d76�[#&76(j=?1 X�XD>A39#U=+-K,'#21
3�%$%CB9%C,0(+XÎE^1
*`,089(j-K*'X�(/7
E^1 *.=?(/%R-K3�7~1
,'89(+*n_ 1KSM(5*039X�(536,�-K_ (+3<=?#U(/%?�Rrk89(�"$(?E^(+3�%)(Oo�36,'(+@2@U#2_
(53<=?(R!$_ (+3<=?B
1 *0_M-/39#2�5(/%D-/3<7�76#2*'(/=?,T%H"$(?E^(+3<%C(�"$(+a�-K*0,'X�(+3J,Z#U36,'(+@2@U#2_
(53<=?(H*0(�%)1
>A*.=?(/%H-/3<7
*'(+S6#U(+�I%k-/3<7�=?1M1
*T76#23�-K,0(�%k#23J,0(+@U@2#2_ (+3<=?(kE^>A3<=?,0#U1
3<%[- %0%C#2_
3A(/7�,01H,08A(mX�#2@U#2,T-K*0B
76(5a<-K*',0X�(+3J,.%��mrk89(�"$(?E^(+3�%)(�l�1
_ #&%C,0#&=5%m!$_
(53<=?B�a9*01/SJ#&76(�%$%C>9a9a9@UB�-K3�7�%)(+*'�
SJ#&=?(�%C>9a9a<1
*',ZE^1
*`#2,'(+X�%m=�1
X�X�1 3�,'1�-K@U@P%)(5*0SJ#&=?(/%U�n,089#d%~#23�=?@2><7J(/%$a9*'1J=?>9*0(5�
X�(536,H1/E`X�-K,'(+*0#U(+@��F1 a<(+*.-/,0#21 3�1KE�-��[891
@U(/%0-/@2(�7J#&%),'*0#Ub9>9,0#U1
3Á%)BA%),0(5X��k-/3<7
%C>9*0a9@U><%)�¾76#d%)a<1M%'-K@Fa9*'1
_ *.-KX�%?�kvI,089(5*[%)>Aa9a<1
*0,'#239_j-K_ (+3<=?#U(/%[-K*'(m,08A(Z"I(?E^(+3<%C(
NP1 36,'*.-
=�,I!$><76#U,[!$_ (+3<=?BM�J"$(�E^(+3<%)(�!m76S -K3<=�(/7�Y[(/%)(/-/*.=.8 4 *01
½C(�=?,.%O!$_
(+3�=?BM�
"$(�E^(+3<%)(qo�36SM(�%),0#U_M-/,0#2SM([LM(5*0SJ#&=?(M� "$(?E^(53<%)(qw�-Ka9aA#239_;!$_ (+3<=?BM��"$(?E^(+3<%C(Il�(+_M-/@
LM(5*0SJ#&=?(/%�!$_ (+3<=?BM��"$(?E^(+3<%C(�LM(/=?>A*0#2,CB�!q%0%)#d%),T-K3<=?(�!$_
(53<=?BM�mLM,'*.-K,'(+_
#d=�"$(5�
E^(+3�%)(;o�39#2,'#&-K,'#2SM(`vI*0_M-/39#2��-K,0#U1
3n�<-/3<7�,'89(HvI39�)L�#2,0(;o�3<%Ca�(�=?,0#U1
3	!$_
(53<=?BM�

rk89(;,)�O1�761J=?>9Xj(+36,T%x�[#U,08�a<-
%'%0-/_
(/%$8A#2_
8A@2#2_ 86,'(/7�¤

CIA

Defense Department

p3-9

p11

:R#2_
>A*0(;h6�Ue+�6¤qKZCg|�C/Ak4�C}KnCz>AÈ�-¢Å32TCUA6Å[=�1
X�a<-/*0(/7�,01~\�I0Ã



¬
h

vI*0a98�-K3j"$(/%)#U_
3<-/,0#U1
3<% 4 >9*.%C><-K3J,P,01ZL�(/=?,0#U1
3�h �
¬m1KE�,08A(I:�(�76(+*.-/@9:91M1J7��A"$*0>A_9�J-K3<7DNP1�%)�
X�(+,'#&=m!q=?,I-
%I!$X�(+3�76(/7DbJB�,08A(DvI*0a98�-K3�"I*0>9_�!q=?,`§ 4 >9bn��lF��gMÀ+�^©9e?©J¨qrk89*01 >9_
8�e5g
Â�À
£6��ln�6�ïa<Â6��Âk�/gJ� #¾e
�Ì%'h
ÝJ� *+e5Ý
ÝJ� *.h Ý v$*'a98<-/3�"$*'>9_�-/3<7 «k#U1
@U1
_
#d=+-K@�"$(/%C#2_
3�-K,0#U1
3<%frk89*'1
>9_ 8
e+g Â
ÂÁ� !Ia9a9*01/SM(/7�E^1
*�w�-/*0�M(+,'#239_Ôó
�i� sF�A=?@2>�%)#2SM(j!$a9aA*01/S -K@ôóõó
�`«k#U1
@U1
_
#d=+-K@I"I(/%)#U_
3<-/,0#21 3<%
}m-/X�(Z1/EkbA#21
@U1
_ #&=+-/@P"$(/%C#2_
3�-K,0(�7�><%)(�LMa<1 3<%)1 *+ÛÌ%`3<-KXj(Z-/3<7f-
7976*'(/%0%ZGI(+39(5*0#&=���-/@2a98<-/�0e��
-K3J,0#U�Ü,'*0BJa<%)#U3�§^*0(/=�1
X�b9#23<-/36,q"m}m! 1 *0#U_
#23�¨.��ru*T-
76( }I1
,`(/%),T-Kb9@U#&%C89(/7�LM>9aAa9@2(+Xj(+36,T-K,'#21
3
,08A(+*.-/a6BZE^1 *[-K@Ua98<-/�0eq-K3J,0#2,'*0BJa<%)#U3�7J(?V�=?#U(+3<=?B;#23H,08A(ÅÃ]Ã�a989(+391 ,CB6a<(ma<1
aA>9@&-/,0#21 3�NP1M1
a<(+*
«k#21 X�(/76#d=+-K@¾�Mo�3<=
�U�9£6e�©Mh 4 1
*0,'(+*I"$*'#2SM(M� 4 -/@21j!$@2,'19��NO!�g/©M£
Ý/©9�
GI(+39(+*'#&=?�¾-K@Ua98<-/�0e��Üa9*'1
,'(+#23<- %)(;#23989#Ub9#2,'1
*q§�!$@Ua98<-K�'e 4 o0¨.�9rn*.- 76( 4 *01 @&-
%C,0#U3öó��ñóõóHY[(+a9@d-
=?(+�
X�(+3J,I,089(+*T-KaJB�#U3�,089(�!$@Ua98<-�e 4 oI=?1
39_ (+39#U,.-K@�76(?V�=?#U(+3<=?B	%C,.-K,'(�NP>A,0,0(5*`ln-Kb<1
*T-K,'1
*0#U(/%?�
4 �¡v;�<«k1K�	e+g Â
¬J�n«k(+*0�M(5@2(+BM�JNO! g/©6À�Ý6e
�
GI(+39(+*'#&=?�¾-K3J,0#U� c h/X�!$bn��rn*.- 76( }$1 ,�(/%),T-Kb9@U#&%C89(/7�rn*0(/-/,0X�(+3J,�1KE;a<-K,'#2(+3J,.%��[#2,08�_
*T-KX��
39(+_�-K,'#2SM(`b<-
=�,0(+*'(+X�#&-`�[89#&=.8�8<- %$a9*'1
_
*'(/%0%C(/7�,'1D(53<761
,'1/�6#U3�%C891J=.��NP(536,'1J=?1
*5�<o�3�=
�2�A�K©
©
GI*0(/-/,$tO-/@2@2(5B 4 -/*0�J�[-+BM�Aw�-K@2SM(5*03n� 4 !�e5g
£
h h6�
GI(+39(+*'#&=?�¾-K3J,0#UX�(+@d-K391 X�-k-/36,'#2b<1J76BH{`w�w�w�sF�¾Ý
Ý6e���YÉr]!�rn*.- 76( LJ-KXj(k- %F_
(+39(5*0#&=Oru*'(/-K,'�
X�(+3J,n1KE LM,.-/_
(Io0o'o�X�(+@d-K391 X�-x391 ,P-KXj(+3<-KbA@2(P,01`%C>9*0_ #&=+-/@6*'(/%)(�=?,0#U1
3Z{q1
X�-$NP1 *0a<1
*T-K,0#U1
3n�
£
hJe+¬�L�-
=?*T-KX�(+3J,01�LM,0*'(+(+,5��LJ-K3	:9*.-/3<=?#&%'=?19��NO!�g/©9e
e5Â6�
GI(+39(+*'#&=?�¾!$3J,0#U��rR! 4 �)À���#UX�X�>9391
,'1/�6#U3n��rn*.- 76( {`vmw�!�Ã<z`w�sF�)À�g6ePrn*0(/-/,0X�(+3J,n1KE�X�(5,.-K�
%),T-K,'#&=[=?1 @21
*'(/=?,T-K@<=+-/3<=?(+*É-
7J(+391M=5-K*.=�#2391 X�-${`vmw�!�NP1 *0a<1
*T-K,0#U1
3n�A�
gJe+ÝÍL�(+SM(+3J,08HLM,0*'(+(+,5�
«k(+*'�M(+@2(+B��6NO!�gK©6À�Ý6e �

:R#2_
>A*0(`hJ�2e+£J¤krn(+�J,kE^*01 XÎ�
� Ý
h6��v=6d4�ÅOÆp|��q-z>�.AÈ�A:K}-?Ä�B�È�A�^�ð§6&Æ5X¡ÆHB�6&Ç.È5X
KnCL476uB�A9È
Å36&Æ�Ak4H�q�AÈ�A9ÄJÈ�-ea����F�J�������
�Ja<-K*T-K_
*T-Ka98�%Ze+ÂH,089*'1
>9_ 8f�
�



¬
¬

£6��ln�6§'�2�ÌÝM¨.�ïa<Â6��Âk�/gJ� #¾e
�Ì%.À/hJ� *?À�h6�ï*?À/h�vI*0a98�-K3	"$*0>A_�-K3<7�«k#21 @21 _
#&=5-K@n"I(/%)#U_
3<-/,0#21 3<%[rk89*'1
>9_ 8
e+g Â
ÂÓ�ï!$a9a9*'1KSM(�7�E^1
*;w�-K*'�M(+,0#U39_M%�ó
�S� sF�A=?@2><%C#2SM(�!$a9a9*'1KS -/@ôóñó7�O«k#21
@U1
_ #&=+-/@k"I(/%)#U_
3<-/,0#21 3<%
}m-/X�(�1KE;b9#21 @21 _
#&=5-K@q"$(/%)#U_
3<-/,0(/7�><%)(�L�a�1 3<%)1 *+Û�%�3�-KX�(	-K3�7�-
7976*'(/%0%�G$(539(+*0#d= -/@2a98<-/�
e?�¾-K3J,0#U�Ü,'*0BJa<%)#U3�§^*0(/=?1 XDbA#23<-/36,O"m}m!�1
*0#U_
#U3�¨[rn*.- 76( }I1
,I(/%),T-Kb9@U#&%)8A(/7�LM>9aAa9@2(+Xj(+36,T-K,'#21
3
,08A(+*.-/a6BZE^1 *[-K@Ua98<-/�0eq-K3J,0#2,'*0BJa<%)#U3�7J(?V�=?#U(+3<=?B;#23H,08A(ÅÃ]Ã�a989(+391 ,CB6a<(ma<1
aA>9@&-/,0#21 3�NP1M1
a<(+*
«k#21 X�(/76#d=+-K@¾�M£6e�©Mh 4 1
*0,'(+*I"$*'#2SM(M� 4 -K@U1�!$@2,'19��NO!�g/©M£
Ý/©9�
GI(+39(+*'#&= -K@2aA8<-K�'e?�^a9*01 ,0(+#U3<-
%C(D#U3989#Ub9#2,'1
*;§�!$@Ua98<-K�'e 4 o0¨Irn*.-
7J( 4 *'1
@d-
%),'#23×ó��ñóñójY[(+a9@d-
=?(+�
X�(+3J,I,089(+*T-KaJB�#U3�,089(�!$@Ua98<-�e 4 oI=?1
39_ (+39#U,.-K@�76(?V�=?#U(+3<=?B	%C,.-K,'(�NP>A,0,0(5*`ln-Kb<1
*T-K,'1
*0#U(/%?�
4 �¡v;�<«k1K�	e+g Â
¬J�n«k(+*0�M(5@2(+BM�JNO! g/©6À�Ý6e
GI(+39(+*'#&= -K3J,0#2� c hKX�!$b ru*T-
76( }$1 ,�(/%C,.-KbA@2#&%C89(/7�rn*0(/-/,0X�(536,�1/E�a�-K,0#U(+3J,.%��[#U,08�_
*T-KX��
39(+_�-K,'#2SM(`b<-
=�,0(+*'(+X�#&-`�[89#&=.8�8<- %$a9*'1
_
*'(/%0%C(/7�,'1D(53<761
,'1/�6#U3�%C891J=.��NP(536,'1J=?1
*5�<o�3�=
�2�A�K©
©
GI*0(/-/,$tO-/@2@2(5BM�Jw�-K@2SM(5*03n� 4 !�e+g £
h
hJ�
GI(+39(+*'#&= -K3J,0#2Xj(+@&-/391
X�-`-/36,'#2b<1J76B�{�w�w�w�s��¾Ý6e���YÉr]!�rn*.-
7J( LJ-KX�(;- %�_ (+39(+*'#&=`ru*'(/-K,'�
X�(+3J,[1KE�LM,.-/_
(�o0o'oxX�(5@&-K3A1
X�-`391
,`-/X�(+3<-/b9@2(`,'1�%C>9*0_ #&=+-/@]*'(/%)(/=�,0#21 3�{`vqw�! NP1
*'a�1 *.-/�
,0#U1
3n�<£ h6e5¬�LJ-
=�*.-KXj(+36,'1DLM,5�2��LJ-/3	:�*T-K3<=�#&%0=�19��NO!�gK©Ae
e+ÂJ�
GI(+39(+*'#&= -K3J,0#2�¾rR! 4 �)À���#2XjXH>9391
,'1/�6#U3�rn*.-
7J( {`vmw�!�Ã<z`w�sF�)À�g6e�ru*'(/-K,'X�(+3J,$1/E[X�(5,.-K�
%),T-K,'#&=[=?1 @21
*'(/=?,T-K@J-
7J(+391J=+-/*.=?#U391
X�-I{~vqw�!�NP1
*'a�1 *.-/,0#21 3n�J�
gJe+ÝZLM(+SM(+3J,08�LM,0*'(+(+,5�
«k(+*'�M(+�
@2(5BM��NO!�gK©JÀMe5Ý6�

:]#2_ >9*0(`hJ�2e�©9¤Oru(+�J,kE^*01 XÎ�
� Ý
hJ��v=6d4�ÅOÆp|�� -9>�.AÈ�ARKi-?Ä�B�È�A�^�ð§6&Æ5X¡ÆHB�6&Ç.È5X
KZCL476uB�A9È
Å36&Æ�Ak4H�OÃy>@-U6gX����
�J�������
�6a�-K*.-/_
*T-Ka98<%;e+ÂH,089*'1
>9_ 8f�
�

January 1988

p72

p14

p64
p94

p14

April 1989

:]#2_ >9*0(�h6�2e5h6¤[NP1
X�a�-K*0#d%)1 3�1/EO=?>9X�>9@d-K,0#USM([@2#d%),.%



¬�À

hJ�2e?©q%)8A1K��,089(O%)(5@2(/=?,'(/7$,'(+�6,<E^1
*R,089( c -/36><-/*0BM�Je+g Â
ÂJ�M-K3<7�§Ü,'89(FV<*.%C,]8<-/@WEA1KE<,'89(
¨�!$aA*0#2@¾�
e5g
Â
gJ�6SM(+*T%)#U1
3<%]1/En,'89(m7J1J=?>9X�(+3J,+�/*0(�%)a<(/=?,'#2SM(+@UBM�n:]#U_
>9*'(Ih6�2e5hZ%C891/�I%�,'89([*0(5@&-K,'#21 3<%)89#Ua
b<(+,C�k(5(+3�,'89(�761J=?>9Xj(+36,T%?�`o�3�,08A#&%m=+- %)(H,'89(+*0(�-/*0(HX�>9@2,'#2a9@U(m@2#U39�A%m76#&%Ca9@&-+BM(/7�¤�,'891M%C(
@U#239�A%k�k(+*'(`X�(+*0_ (/7ÍE^1 *m,089(;76(�%0=?*'#2a9,'#21
3	%C#23<=?(;,089(5B��k(+*'(`39(/-K*'b6B��9,0891 >9_
8�391 ,m=�@21M%C(
(+3A1
>9_ 8�,01�b<(`X�(+*0_ (/7��
æ rk89([,'(+�J,F#23�-/@2@91/ER�
� Ý
hx\PÄ�2HÄ�X¡È
Å36��FCqv=6d4�ÅÉÆp|r�q-z>�.AÈ�A Ki-�Ä�BHÈ�A�^:ðJ6&Æ5X Æ/B;6&Ç.È5X KnCL476uB�A9Èñ�

Å36&Æ�Ak4H�o�9È�AR���F�=��������§Üa<Â/�0e�©9� a e+ÂK�CÀ/�M¨k#d%P=?1/SM(+*0(/7H%C#2X�#U@&-/*0@2Bq#23�,089(q%)#UX�#2@d-K*Ra<-
%'%0-K_ (`1KE
@U(/%0%I%)#U_
39#¡V�=+-K3�=?(`#23�%C,.-/*0,0#U39_�8<-/@WEP1/EO�
£ ¬
ÂMÀÓ\PÄ�2HÄkX¡È
Å36��FCrv=6d4�Å�Æp| �q-9>�.AÈ�AÔ�&Ki-�ÄFB	È�A�^ð§6&Æ5X¡ÆHB�6&Ç.È5X�KZCL476uB�AAÈ
Åz6&Æ�Ak4H�`V�C�tT�
÷
�?��������§Üa�¬K�'e+�6�ïane+¬/��h h6�ïa<h�À/�¾Â
h6¨T�
æ rk89(P,'(+�6,n#U3`-K@U@M1KE��
£ ¬
Â�À \PÄ�2HÄ�X¡È
Å36��FCjv{6d4�ÅnÆp|§�q-9>�.AÈ�AÔ�&Ki-�ÄFB`È�A�^yð§6&Æ5X¡ÆHB�6&Ç.È5XkKnCL476uB�A9Èñ�

Å36&Æ�Ak4H�=V�C�t:�
÷
�?��������§^a<¬K�'e+�J� ane5¬K�'e+�
hJ� ane5��À/�¾�
�9e/¨m#&%[=�1KSM(5*0(/7�%)#UX�#2@d-K*'@2BZ#U3�,'89(;%)#2Xj#2@&-/*
a<- %0%'-K_
(`1/EÉ%0-KXj($*'(+@&-/,0#2SM(I%C#2_ 39#WV�=5-K3<=?(I#23j-K@U@�1/EÉ�
g
Â Ý
¬1\PÄ�2HÄ�X¡È
Å36��FC®v{6d4�ÅPÆp|n�q-z>�.AÈ�Aî�
Ki-�Ä�B�È�A�^�ðJ6&Æ5X Æ/B;6&Ç.È5X�KZCL476uB�A9È
Å36&Æ�Ak4H�OÃy>@-U6gX����
�q��������§^a<ÂK�'e?©A� ane5ÂK�¾�
��À ¨.�
æ rk89(`,'(+�6,[#U3�,089(mV<3<-/@�V9E^,08	1KE�¬
g h6eTKZC3>9È�-.Å32TCUA6Å[Æp|SKZCg|�CUAk4�CG�yD�Ä
>�>AÆ�-¢Å36�A5BÍÃ{B�CUA9Ç76&CL4

§^ane
e/¨[#&%I-K@d%)1j76#&%'=?><%0%C(/7�#U3�,'89(H%C#2X�#U@&-K*Oa<-
%'%0-/_
(�1KEO%'-KX�(`*0(5@&-K,'#2SM(`%C#2_ 39#WV�=5-K3<=?(j§Üb9>A,
@U(/%0%[=?1/SM(+*T-K_ (
¨F#U3�,'89(;%),T-K*0,'#239_j\M><-K*',0(+*[1/EIe+£Je+Ý
h¾l�ø
ðÊ§Üa�£�¨.�

ÀJöz÷JöAÀ àWùj���Gû-��� ùú��ýÇ�Süi�/�rû�)s���+�GýÇ�Sü
rk89(I@2#U39�Z,CBJa9#239_;76(�%0=?*'#2b<(/7�-Kb<1/SM($#d%�(�¿�(�=?,0#USM(?Ù�-/3<7��M- %�NP8�-Ka9,'(+*[¬`�[#2@2@�%)891/�`�M*0(/- %)1 3<-Kb9@UB
-
=5=?>9*.-/,0(?Ù�-K,kV<3�76#239_�X�-/36BH,CBJa�(�%k1KEÉ@2#23A�9%��6b9>9,I#2,O#&%rA9Æ
Å[(?Ø�=?#U(+36,5�Rrk89(mV<*.%C,[a<-K*',$1/EF,'89(
-K@U_
1 *0#2,'89Xí><%C(/7�#U3�,08A#&%I%),0>�76B�,CB6aA#239_H@U#239�A%xb<(+,C�k(5(+3�761J=?>AX�(+3J,.%yû�-/3<7öü #&%�¤

§0eK¨ «k>9#2@d7Da<-/*0,[SM(/=?,'1
*T%�ý � �sý â �2ì+ì+ì��ËýÛþZE^1
*I761J=?>AX�(+3J,yû
§���¨ «k>9#2@d7Da<-/*0,[SM(/=?,'1
*T%�ÿ � �sÿ â �2ì+ì5ì?� ÿ a E^1
*I761J=?>AX�(+3J,yü
§�£�¨ !m% � *.-/39_
(/%kE^*01 X²em,01 l§Ü©6¨ !m%���*T-K39_ (/%�E^*'1
X²em,'1 8§�h�¨ NO-K@d=?>9@&-/,0(;%)#UX�§AýÛ7 n ÿ O ¨§�¬�¨ LM1
*',[,089(;%C#2X�#U@&-K*'#2,'#2(/%

rk89(j761
>Ab9@2(�@U1M1
a�1/Eq%),'(+a<%H§�£M¨`-K3�7�§Ü©J¨`=?@U(/-K*'@2B�#U3<76#d=+-K,'(H,08<-/,Z,08A(�-/@2_
1 *0#U,089X²#d%~-/,Z@U(/-
%C,
\M><-
76*T-K,'#&=[#23H,08A($3J>9X�b�(5*]1/Ena<-/*0,.%P�[#2,'89#23�-`761J=?>AX�(+3J,+�FLM,0(5a<%[§0eK¨É-/3<7�§��M¨.�M891/�k(5SM(+*+� -K@d%)1
*0(�\�>9#U*0($E^>A*0,08A(+*$aA*01J=?(/%'%)#U39_�%C1�,08�-K,I,089(;_
1M1J7��5,0(+3J>91
>�%~-/,0,'*0#2bA>9,0(�=+-K3�b<(H76(5,0(+*'X�#239(�7��J-
%
76#d%0=?><%'%)(/7�#U3�L�(/=?,0#U1
3	h6�Ue
�UeH§Üa<-/_
(Hh Ý�¨T�

rk89(�%C#2�+(�%D-/3<7�36>AXDb<(+*T%Z1KE`a<-/*.-/_
*.-/a98<%	-K3<7�%C(+36,'(+3<=?(�%Z#23�7J1J=?>9X�(+3J,.%Z*T-K39_ (f\�>A#2,0(
76*T-KX�-/,0#&=5-K@2@UB�§^#23�,089(`:9(/7J(+*.-/@�Y[(+_ #&%),'(+*+�M,'89(m7J1J=?>9X�(+3J,.%F,'89(+X�%C(+@2SM(/%n*.-/39_
(IE^*01
X×gK©HbJBJ,0(/%
,01�1/SM(+*I�6��¬
w�b	#23�@2(+3A_
,08�¨.�<%)1j#2,[#&%I76#¡Ø�=?>A@2,k,'1DaA*0(/=?#d%)(+@UB�7J(/%0=?*'#2b<(`,089(�=?1
Xja9@2(+�J#2,CB;1KEP,'89(
-K@U_
1 *0#2,'89X��[pI1K�O(+SM(+*5�6#WE��k(;-
%'%)>9X�(;,08<-/,m7J1J=?>9X�(+3J,.%[8<-+SM(;-K3f-+SM(+*T-K_
(`1/E���a<-/*.-K_ *.-/a98<%?�



¬
Â

(/- =¢8	=?1 36,T-K#23A#239_ÉC��Í,'(+*0X�%?�M,089(53�,'89(;=?1
Xja9@2(+�J#2,CB;1KEÉb9>9#2@d76#23A_Ha<-K*',$SM(/=�,01
*T%x#d%?¤
�;§���§AC	��\TC��]@21 _�C���¨'¨

rk8<-/,Z#&%��uE^1 *~(�-
=.8�a<-/*.-/_
*.-/a98n�P,089(�,0(5*0X�%m-/*0(�#&76(536,'#WV<(/7�#U3
�;§}C	�6¨q,0#2Xj(M��-/3<7�,'89(+3�,'89(+B
-K*'(;%)1
*',0(/7�,01j=?*0(�-K,0(q,089(`SM(/=?,'1
*5�

LM(+3J,0(+3�=?(�SM(/=?,'1
*T%Z-K*'(�39(5(/76(/7�E^1 *D,'89(�_
1M1J7��5,0(+3J>91 ><%�-K3�-K@2BA%)#d%?�ªoÜEI�k(	-
%'%)>9X�(�(/- =¢8
a<-/*.-K_ *.-/a98 8<- %���%)(536,'(+3<=?(/%�1 3 -+SM(+*T-K_ (M�m(/-
=.8��[#2,08�C�
�%)(536,'(+3<=?(/%��m,089(53�#U,��[#2@U@`,.-K�M(
�;§�����§}C�
-\ C�
<@21
_³C�
?¨0¨P,0#UX�(I,01�b9>9#2@d7D,08A(Z%C(+3J,0(+3<=�(~SM(�=?,01 *.%?�

��89(+39(5SM(+*[,C�k1�a<-/*.-/_
*.-/a98<%`-K*'(H=?1 X�a<-/*0(/7����;§AC��6¨k,'#2X�(q#&%[39(+(/76(�7�,01�=?1
X�aA>9,0(`,08A(+#2*
%)#UX�#2@d-K*'#2,CBM�F-/3<7��;§�� â C�
?¨Z#d%Í39(5(/76(/7�E^1
*j,089(	_
1M1J7��5,0(+3J>91
>�%�-K3�-K@2BA%)#d%�§¾=?1
Xja<-K*'#239_f(+SM(+*'B
%)(536,'(+3<=?([�[#U,089#U3�,089(I,C�k1`a<-/*.-K_ *.-/a98<%¢¨T�$LM1;,089(`=�1
X�a<-/*0#d%)1
3�,.-/�M(/%F,0#UX�(��;§AC��
\�� â C�
?¨Éa�(5*
a<-/*.-K_ *.-/a98�a<-K#U*+�

rk89(;-K@U_
1
*'#2,'89X�ÛÌ%O=?1
Xja9@2(+�J#2,CBM� ,089(+3 �6#&%
�;§���§AC��:\ C	�]@U1
_ C	�M¨0¨ §^b9>9#U@&7�a<-K*',$SM(�=?,01 *.%¢¨\ �;§����M§AC�
-\TC�
�@21 _³C�
?¨0¨Õ§^b9>9#U@&7�%)>9bAa<-K*',$SM(/=�,01
*T%¢¨\ �;§�� â §}C	��\�� â C�
?¨0¨ §¾=?1
Xja<-K*'#&%)1 3<%¢¨\ �;§�� â @21
_�� â ¨ §¾%)1 *0,I,089(`*0(�%)>9@U,.%¢¨

o�,[#&%O-D%C#2X�a9@U($X�-K,0,'(+*P,01�a9*0(5�Üb9>A#2@&7�,089(`a<-/*0,q-K3<7�%)>Ab9a<-K*',$SM(�=?,01 *.%�E^1 *m-H=�1
@2@U(/=?,'#21
3 ��(5@2#2Xj�
#23�-K,0#U39_H,08A(�V�*.%),I,C�k1�=?1 X�a<1
39(536,T%?�Frk8A(H=?1 X�a9@2(5�6#U,)B;,089(53�#d%?¤

�;§�� â §AC��y\�� â C�
-\�@21
_�� â ¨0¨
�[89#d=¢8HE^1
*O%)X�-K@2@�761J=?>9X�(536,T%]#&%O761
X�#U3<-K,'(/7ZbJB��Z§�� â � â C�
+¨É-K3<7ÍE^1 *k@d-K*0_ (+*O761J=?>9Xj(+36,T%]�[#2,'8
X�-/36B�X�1
*'(ma<-/*.-K_ *.-/a98<%?��b6B��;§�� â @21 _�� â ¨T�

rk89(m@U#239�x2TCU-�B�6�A5BHa9*01J=�(/%0%k#d%x\M><- 76*.-/,0#&=I#23�,089(m3J>9X�b<(+*F1KER@U#239�A%F(+@2#U_
#Ub9@2(kE^1 *k#23A#2,0#d-K,'#239_
-HX�(+*0_ (?Ù 6&ã�C7ã¡��#U3�,089(`3J>9XDb<(+*P1/EP_
1M1J7�-/3<7�%C,0*01 39_�@2#23A�9%��Prk89(;-K@2_ 1
*'#2,08AXí#&%�¤

§0e/¨ :]#U3<7�-K@U@n@2#U39�Da�-K#2*q76#d%),.-/3<=?(/%
§��M¨ ��89#U@2(`%C1
X�(`7J#&%),T-K3<=�(~#d%[%)X�-/@2@�(+391
>A_
8
§�£M¨ w�(+*'_
(;=?@U1M%)(�%),[,C�k1H@U#239�A%
§Ü©J¨ Y[(/=+-/@&=?>9@d-K,'(m#23<=�#&76(+3J,[7J#&%),T-K3<=�(/%
§�hM¨ sF3<76�^�[89#2@U(

oÜE���#&%k,08A(Z3J>9XDb<(+*O1KEÉX�(+*'_M-KbA@2(m@U#239�A%?�9,'89(+3	%),'(+a�§'eK¨O8<-
%I=?1
Xja9@2(+�J#2,CB��;§�� â \��[@21 _��<¨k,'1
V<3<7�,08A(�76#d%),T-K3<=?(�%~-/3<7�%C1
*0,;,089(5X��HsP-
=.8�a�-
%0%`,089*'1
>9_ 8�,08A(D@U1M1
a�1/EI%),'(+a<%�§���¨I,'89*01 >9_
8
§�hM¨P*0(/7J><=?(/%k,'89(`36>9X�b<(+*P1KEP@U#239�A%xbJB�1 39(M�<%)1H,'89(`@21M1 a�#&%k_ ><-K*T-K3J,0(+(�7�,01H,'(+*0Xj#23<-/,0(M�FLM,'(+a
§�£M¨m#d%~-	=?1
3�%),.-/36,;,0#UX�(Z1 a�(5*.-K,'#21 3n�P-K3<7�%),0(5a�§^©6¨m#d%m@2#23A(/-K*`#23f,08A(D3J>9X�b�(5*m1KEI@U#239�A%H§Ü391 ,
@2#U39��a<-/#2*T%¢¨.�ILM1D,'89(Z1/SM(+*T-K@U@R=?1
X�aA@2(+�J#2,�BH1/EP,08A(Z@2#U39��X�(5*0_
#U39_Z@U1M1
a�#d% �;§���â/¨kX�(�-K39#U39_Z,'89(
=?1 X�a9@2(5�6#U,)B;1KEÉ,089(`(+3J,0#U*0(mXj(+*0_ #239_;a9*01J=?(�%0%[#&%��;§���âK¨T�



¬
g

o�3�,'89(��k1 *.%C,H=+- %)(M�R,089(+3 �](+SM(+*'B�@U#239�	#&%`-�_ 1M1J7�-K3�7�%),'*01
3A_�@2#23A���R%)1��T9!��-/3<7�,'89(
=?1 X�a9@2(5�6#U,)B;1KEÉ,089(`(+3J,0#U*0(m1 a<(+*.-/,0#21 3�#d%$761 X�#23�-K,0(�7Db6B�,08A(Z=�1
3<%C,0*0>�=?,0#U1
3�1/EF,'89(`@2#U39�9%��

:91
*0,'>93<-/,0(+@UBM�],'89(D�O1
*T%),H=5-
%)(�*.-/*0(+@UBf-K*'#&%)(�%?��rk89(�36>AXDb<(+*m1/EI_
1M1J7�-K3�7�%),'*01
3A_�@2#23A�9%
#&%�,)BJa9#d=+-K@U@2B�\M>9#2,'(�%CX�-K@U@I=?1
X�a�-K*0(�7�,01�,089(�,'1
,.-/@m3J>9XDb<(+*H1/E;a�1�%0%C#2b9@U(�@2#23A�9%���:�>A*0,08A(+*+�
�[89(+3�,C�k1f@2#U39�A%Z-K*'(�X�(+*0_ (/7��F,'89(+*0(	-/*0(�><%)>�-K@2@UB�=+- %0=+- 76#239_fX�(+*'_
(/%`,08<-/,D1J=5=?>9*)ÙÁ#WEI,'89(
(+3<7Ja�1 #23J,.%k1/EP-H@2#U39��-/*0(`X�(+*'_
(/7��6-/36B�1
,'89(+*[@U#239��a<-K#U*[#23<=�#&76(+3J,k1 3�,0891�%)(`(+3<76a<1 #23J,.%kX�><%),
b<(PX�(+*0_ (/7���,01M19�Prk8A#&%�(+SM(+3J,�8�-Ka9a<(+3<%�E^*0(�\�>9(536,'@2B[#23`a9*T-
=?,'#&=?(��+�[89#&=.8`*0(/76>�=?(/%�,'89(P(+�Ja�(�=?,0(/7
=?1 X�a9@2(5�6#U,)B��

}$1
3A(+,089(5@2(/%'%?�]1 3�-�a<-/#2*`1KEqSM(+*0B	@21 39_f761J=?>9Xj(+36,T%H§eC
ãäB�ã¡�[e5Ý
Ý�a<-/_
(/%H-/a9#2(�=?(
¨.�n,'89#&%;-K@2�
_
1 *0#U,089XÕ=+-/39391 ,~b<(H><%C(/7�#23J,0(+*T-
=?,'#2SM(+@UBM�mrk89(H#UX�a9@U(+X�(�36,T-K,0#U1
3�#23�,'89(WésêyëFìîíª%)BA%),'(+X�#d%
76(/%C#2_ 39(/7�E^1 *}Ø<(+�J#2bA#2@2#U,CB�7J>9*0#U39_�(+�Ja<(+*0#UX�(+3J,.-/,0#21 3n�n%C1f%)1
Xj(D1 a9,0#UX�#2�/-/,0#U1
3<%m-/*0(�a<1�%0%)#Ub9@2(��
o�3�_
(+39(5*.-K@¾�9891/�k(+SM(5*+�M,089#d%[-Ka9aA*01M- =¢8	#&%ka9*'1
b<-/b9@2B�b<(/%C,0�¾%)>9#U,0(/7DE^1
*I1K¿��^@2#U39(`a9*01J=?(�%0%)#U39_9�

 ¾Æ�� È Ì�Î[à Ë�ÐxÑ Ò ËoÕ�#"ÉRÎ[ÉRÜ Ð
vI3<=?(;-H=?1 X�a<-K*'#&%C1
3�b<(+,C�k(+(+3j,)�O1�761J=?>9Xj(+36,T%x8<- %�b<(+(53�*0(�76><=?(/7�,01j-H%)#2Xja9@2(I_
*T-Ka98�-K3<7
-ÍE^(+��3J>9X�b�(5*.%�Ù C
ãäB�ã¡��=?1
3JSM1
@U>9,0#U1
3n�<@2#U39�	%),'*0(+39_ ,08<%�Ù�%C,0*0#U�6#U39_
@UB	%)#2Xja9@2(`X�(+,'891J79%m=5-K3�b<(
-KaAa9@2#U(/7Z,01`,CB6a<([,'89([@2#U39�9%��FLM(/=?,'#21
3�£J�2e �Ì£H§Üa<-/_
(q�K©J¨]aA*0(/%C(+36,'(/7H-m@2#d%),F1/Ek¥T-K>9,'1
X�-/,0#d=k@2#23A�9%'¦
�[89#d=¢8H�O(+*0(q76(+,'(/=?,.-/b9@2([>�%)#23A_~,'89(I,0(/=.8939#d\�>9(�%]1KER,'89#&%P=.8<-Ka9,'(+*+�Érk89([E^1
@2@U1/�[#239_`*0(5a�(�-K,.%F,'89(
@2#d%),I-/3<7�(+�6aA@&-K#U3<%k891/��(/- =¢8j,)BJa<(`1KEP@U#239�j=+-K3�b<(Z*'(/=?1 _
39#U�+(/7�-/>9,01 X�-K,'#&=+-/@2@2B��
��õMèRç&�5çÜå<ë @U#239�A%`-K*'(�Xj1M%),`391 ,0#d=?(/-KbA@2(�b<(/=+-/><%)(j,089(+Bf8<-+SM(�SM(+*'B�@2#U,0,0@U(�=�1
3JSM1
@2>A,0#21 3n¤Z,'89(

@U#239�M(/7�a<-/*.-/_
*.-/a98<%;%),.-+B	#23�*'1
>9_ 89@2B	,089(�%'-KX�(;1
*T76(+*+�`«k(�=+-K><%C(ZX�-/36Bj1KEO,089(Ha�-K*.-/�
_ *.-KaA8<%k�[#2@U@�b<(`>93<=.8<-/39_
(/7�1
*[1
3A@2Bj%)@2#U_
8J,0@UBHX�1J76#WV�(/7��
,'89(`%)#UX�#2@d-K*'#2,0#U(/%n1KEÉ,089(ma�-K*.-/�
_ *.-KaA8�@2#U39�9%IXD><%C,mb<(D(5�6,'*0(+X�(5@2B�89#2_ 8�§UC
ãäB�ã¡�]1/SM(+*�Ý6�ÌÂ Ý�¨T��rk89(~\PÄ�2HÄ�X¡È
Å36��FCTv{6d4�ÅIÆp|
�q-z>�.AÈ�Aî�&K}-?Ä�B`È�A�^ ð§6&Æ5X¡ÆHB�6&Ç.È5X�KZCL476uB�A9È
Å36&Æ�Ak4I7J1J=?>9X�(+3J,.%<1KE�:R#2_
>A*0(Oh6��£6�KE^1 *](+�A-KXja9@2(M�
-/*0(;76(+,'(/=?,.-/b9@2(�-
%[*0(+SJ#&%C(/7�761J=?>AX�(+3J,.%?�
§¾}$1
,'(Z,08�-K,I�[#2,08A1
>9,`- 7976#U,0#21 3<-K@R#23JE^1
*0X�-K,0#U1
3n�J#2,I#&%[#2X�a<1�%0%)#Ub9@2(q,01�,'(+@2@n�[89#d=¢8	761J=�>9�
X�(536,P#&%k,'89(`*0(+SJ#&%C(/7DSM(+*T%)#U1
3�1KEP,'89(`1
,'89(+*+�¡¨

% ó]ô�ô�ê��+ý�"Aõ�ü��Rê9ë��+çÜå<ë @U#239�A%P-K*'(`76(+,'(/=?,.-/b9@2([bJBH,08A(mX�-K3JBH%C,0*'1
39_Ha<-/*.-/_
*.-/a98�@2#U39�9%Fb9>A,
-/@&%)1�bJB�,089(�X�-K3JB�a<-/*.-K_ *.-/a98<%��[8A#&=.8�-/*0(cA9Æ
Å�@U#239�M(/7���:]#2_ >9*0(fhJ�2e5¬�%)8A1K�I%�,'89(
*'(+@&-/,0#21 3<%)8A#2a�b<(+,C�O(+(+3�,'89(Ha<-/*.-K_ *.-/a98<%~1/EO,)�O1DaA>9b9@2#d%)89(�7�a<-Ka<(+*T%?�`rk89(H1 39(H1
3�,'89(
b<1
,',01 X 1KE�,089(PV<_
>9*'(k#d%]-I=?1
3JE^(+*0(+3�=?(Pa<-Ka<(+*5�Prk89(k1 39([-/@21
3A_m,089(P,'1
aH#&%R-K3;(+�Ja<-K3<7J(/7
,'*0(/-/,0X�(+3J,P1KEP,'89(;%0-/X�(ma<-/a�(5*$�[89#d=¢8j�[-
%[a9*'#23J,0(/7D#U3	-�½C1 >9*03<-/@��
LM>AX�X�-K*'B��5(+�Ja<-K3<%C#21 3�@2#U39�9%[-/*0(;SM(+*0B�%C#2X�#U@&-/*0#2,CB;,01�*0(+SJ#&%C#21
3	@2#U39�9%��6(+�A=?(+aA,[,08<-/,$,'89(
-/X�1
>93J,H1KE;>93A@2#23A�M(/7�,0(+�J,HXD>�%),Hb<(f76#W¿�(+*'(+3J,Hb�(5,)�O(+(+3�,08A(�,C�k1�7J1J=?>9X�(+3J,.%���«kB
76(5,0(/=?,'#239_j,08<-/,~,'89(H>939@U#239�M(�7�,0(5�6,m@U#2(/%I(+�9=�@2><%C#2SM(+@UB�-/,~1 39(�(+3<7�1KE�1
39(�1KE�,089(�7J1J=?�
>9Xj(+36,T%?�<,089(HXj1J76#WV<(�7�-K3�7�b9*'1
�M(+3f7J1J=?>9X�(+3J,.%[1KE�:]#U_
>9*'(H©9�Ue
e�=+-K3�b<(�*0(/=�1
_
3A#2�+(/7
E^1 *[�[8<-K,I,089(5B�-K*'(M�<-K3<7�391
,q=?1 36E^><%)(�7��[#U,08	-K3	(+�Ja<-K3<7J(/7�,0*0(�-K,0Xj(+36,5�



À/Ý

Conference paper

Journal paper

:]#2_ >9*0(;h6�Ue+¬J¤�NP1 36E^(+*0(53<=?(;-K3<7Z½C1 >9*03<-/@]a�-Ka<(+*.%



ÀMe

rk89(qÞm(+3939(�76B�-K3<7�Q~LJ!�761J=?>AX�(+3J,.%]1/ER:]#U_
>9*'($©A�2e?©�-K*'(m-/3�(+�J,0*0(5X�(P(+�9-/X�a9@U(k1KEÉ-/3
(+�Ja<-/3<76(/7�,'*0(/-/,0X�(+3J,`§Ü,'89(�%)#UX�#2@d-K*'#2,0#U(/%k-/*0(H391 ,`89#2_ 8�(+391
>A_
8f,01	=?1
3JE^><%)(H#U,m�[#2,'8f-
X�1J7J#WV<(/7j761J=?>9X�(536,[b9*'1
�M(+3�#U36,'1Ha9#2(/=�(/%¢¨T�Po�3	,08<-/,m=5-
%)(��9,089(`(+�Ja<-K3�%)#21 3�#d%[%)1�_ *0(/-/,
-/3<7�,'89(�%)#UX�#2@d-K*[X�-/,0(+*'#&-/@R%)1�E^1J=?><%'%)(/7���,08<-/,Z-�b�(5,0,0(5*m@&-/b�(5@]E^1
*m,'89(H@2#U39��X�#2_ 86,Ib<(
¥'(+�6a�-K3<7�,01�-HXD><=.8�@&-K*'_
(+*I=�1
3J,0(+�J,+��¦

�M�nóRçéè�ê��ÜõJëRòMõ @U#239�A%F-/*0([X�1�%),F1 ,089(+*O%C,0*01 39_
@UB6�^*0(5@&-K,'(/7Za<-/#2*.%F1/ER761J=?>AX�(+3J,.%?�R:91
*P(+�A-KXja9@2(M�
,'89(�36><=�@2(/-/*Z(+39(5*0_
By-K3<7�36><=�@2(/-/*Z�k(�-Ka<1
3<%�761J=?>AX�(+3J,.%~aA*0(/%C(+36,'(/7�#23ª:]#U_
>9*'(�©9�Ue+£
§^a<-K_ (Z©
©J¨[-/*0(�¥0(�\�>9#US -K@2(536,T¦~#23�,'8<-K,I,089(5B�76#&%'=?><%'%k89#2_ 89@2BJ�Ü*'(+@&-/,0(/7�,01
aA#&=+%��

�;å<ë�æ��/ê���æ @2#U39�9%;Ç.ÆMÄ�Xt^�b<(H@2#U39�A%�b<(+,C�k(5(+3f=?1
Xja9@2(+,'(+@2B�>939*'(+@&-/,0(/7�#2,'(+X�%m§Ü�[#U,08��+(5*01�%C#2X�#U�
@d-K*0#U,CB�¨T��bA>9,[,089(5*0(m#d%x@2#U,0,'@2(IS
-/@2>9(q#23�%C><=¢8�@U#239�A%?�Éo�,O#&%PX�1
*'($><%C(?E^>9@�,01H#&7J(+36,'#WE^B�761J=�>9�
X�(536,T%]�[89#&=.8�8<-+SM(m%C,0*01 39_Z*'(+@&-/,0#U1
3<%C89#2a<%P�[#2,'89#23j%)X�-/@2@<%C>9b9�^a<-K*',.%kb9>A,[-K*'($1 ,089(5*0�[#&%C(
>93A*0(+@d-K,0(�7�1
*Z1 39@2B�X�-K*0_ #23<-/@2@UB�*'(+@&-/,0(/7��Drk8A(�NP89(5X�#&%C,0*0B	-/3<7 4 86BA%)#d=+%$(+�A-KXja9@2(;1KE
:]#U_
>9*'(m©9�Ue+�H#&%P(+�9=�(+@2@U(+36,É#2@2@U><%),'*.-/,0#21 3n�Frk8A(~,C�O1�761J=?>9X�(536,T%x=5-K3�b<(~@U#239�M(�7D- %Z¥.=?1 39�
,'*.-
%C,0#U39_M¦H,01 a9#&=+%��6,'891
>9_ 8�#U,kX�-+B�b�(`X�1 *0(I#23J,0(+*'(/%),'#239_;,01H@U#239��,089(;%C8<-K*'(/7�%)>9b9,'1
a9#d=
§^X�1
@U(/=?>9@d-K*P,089(51
*0B<¨O-K3�7�@&-/b<(+@n,089(`@U#239�f¥.=?1 36,'*.- %),0#U39_�,0*0(�-K,0Xj(+36,5�Ì¦

ûkêAë]ø<õJë�æ @U#239�A%P-K*0(j¥0>93J><%)>�-K@&¦Z@U#239�A%?�Érk89(/%C(m#23<=�@2><76(���E^1 *k(+�A-KXja9@2(M�/@2#U39�A%xb<(+,C�k(+(53�-`a<-K#U*
1/E;761J=?>9Xj(+36,T%Z�[89#&=.8�E¾-K#U@[,089(	_
@21 b<-K@��+@U1J=+-K@m*'(/%),'*0#d=?,0#U1
3�76#d%0=?>�%0%)(�7�#23�LM(/=?,'#21 3��J�Ì£J�
o�,j-K@&%C1�#23<=?@U><76(/%Z@U#239�A%�%)><=.8�-
%D,'8<-K,jb�(5,)�O(+(+3 \]X¡ÆMÄ�^F4�-K3<7EøMC'Æ�-&B;6&È �É� lZCHC�#rC�#U3
:]#U_
>9*'([©9��g6�M�[89(+*'([,089(mv;ÛÌÞm(+(�¿�(�761J=?>9Xj(+36,R#&%É=?@2(/-/*0@UB~*'(+@&-/,0(/7Z#U3�-mX�-K393A(+*F7J#W¿�(+*0(536,
E^*'1
Xí,'89(`1
,08A(+*I761J=?>9Xj(+36,T%?�

�;å<ôÓ�]ê��/ç��+å<ë @2#U39�9%I-K*'(H-/@2@P761J=�>9X�(+3J,.%k@U#239�M(/7�b<(/=+-/><%)(H1/EI%C#2X�#U@&-K*'#2,CBH�[89#d=¢8�761�391 ,�E¾-/@2@
#U36,'1�-K3JB�1KEP,'89(`1
,'89(+*I=+-/,0(+_ 1
*0#U(/%?�

$ ø<ø��/õ6ø<ê6æ/õ @U#239�A%Z-/*0(�_
*'1
>9a�%D1KEq*0(+@d-K,'(/7�761J=?>AX�(+3J,.%?��!$_
_ *0(+_�-K,'(/%D-/*0(�391 ,�76#d%0=?1/SM(+*'(/7
><%C#239_f,08A(�@U#239��-K3�-K@2BA%)#d%ÍXj(+,0891J7A%Z1KEq,089#d%H=¢8<-/a9,0(5*+��LM(/=?,'#21
3yh6� ©fb<(+@21/�×76(/%'=?*0#Ub�(�%
891/��-/_
_ *0(+_�-K,0(�%$-/*0(~E^1 >93<7��

rn1�#&76(536,'#WE^B�-D@U#239�j,)BJa<(M�<,089(+3 ��,'89(~E^1 @2@21/�[#U39_�%C(+,m1/EP*0>9@U(/%[#&%$><%C(/7��[�f(�-
%0%C>9X�(`,08�-K,m,'89(
X�(+,T-K�^@2#U39�9%I8<-+SM(�b<(+(+3�E^1 *0X�(/7f-K3�7y�O(�-K*'(�=?1 3<%)#d76(+*0#U39_�(+�A-
=?,'@2B�1 39(�X�(+,T-K�^@2#U39����§¾}$1
,'(
,08�-K,I#2,[#&%ka<1�%0%)#Ub9@2(��9,089(+*'(?E^1
*'(M��E^1 *m-Ha<-/#2*[1KEx761J=?>9X�(536,T%x,01�8<-+SM(`XD>A@2,0#Ua9@2([*'(+@&-/,0#U1
3<%C89#2a<%��W¨
oÜEm,'89(	=?1
Xja<-K*'#&%)1 3�1KE`,C�k1ªÇ.Æ�2®>�XsC.ÅpC�761J=?>9Xj(+36,T%D§^*.-K,'89(+*�,08<-/3�,'89(+#2*Ha�-K*0,T%¢¨;#&%H76(�%)#2*'(/7��
,08A(+3�,089(`X�(+,T-K�^@2#U39��=+-K3	b<(~(5�6a<-/3<76(/7�,'1D#U3<=?@2>�76(m,08A(~(536,'#2*0(5,)BH1/EPb<1
,'8�761J=?>AX�(+3J,.%?�

ru1	,CB6a<(�,089(+3�@2#23A����V<*T%),;=?1
3�%)#&7J(+*ZX�(5,.-K�^@2#U39�A%�E^1 *0X�(/7�><%C#239_yÆ�A�Xta�SM(+*0B�%),'*01
3A_�@2#23A�9%
§Ü,'891M%C(Z1/SM(+*�Ý6�ÌÂ Ý�¨T�
æ oÜEn,'89(mX�(5,.-K�^@2#U39�`8<-
%[-;%)X�-/@2@<-/X�1
>A36,P1KEÉ=�1
3JSM1
@2>A,0#21 3�§^X�1
*'([,08<-/3�¬
Ý�� 1/ER,089(q@2#23A�9%

-/*0(;%)�M(+�O(/7D1 *$a<-/*.-/@2@2(5@Ü¨.�J@&-/b�(5@n,089(`X�(+,T-K�^@2#U39��¥0*'(+S6#d%)#U1
3n��¦



À/�

æ oÜER,08A(~aA*01
a<1 *0,0#U1
3	1KER>939@U#239�M(�7D,0(+�J,k#d%k%C>9b<%),T-K3J,0#d-K@2@UBD8A#2_
8A(+*[#23�1 39(;761J=?>9Xj(+36,P,'8<-K3
#U3H,089(I1
,'89(+*+�M@d-Kb<(+@<,089([@U#239�`E^*01 X�,089(kV<*T%),O,01`,089(I%C(/=?1 3<7D7J1J=?>9X�(+3J,P- %�¥T%)>9XjX�-K*'B9¦
-/3<7�,'89(`*0(+SM(+*T%)(m@U#239�j-
%H¥0(5�6a<-/3<%)#U1
3n��¦
æ vI,08A(+*0�[#d%)(`@&-/b�(5@�,08A(~@U#239��¥0(/\M>9#2S -/@2(+3<=�(M�Ì¦

oÜEO,089(+*'(H-/*0(�391�1
*mSM(+*'B�E^(+��(+�6,'*0(+Xj(+@2Bj%),'*01
3A_�@2#U39�A%?�<,089(+3f=�1
3<%C#&76(+*qX�(+,.-/�Ü@U#239�A%I=?*0(/-/,0(/7
�[#2,'8	-K@2@n1/EF,'89(`@2#U39�9%�¤
æ oÜEÉ,089(+*'(m#&%k@U#2,',0@2(�=?1
3JSM1
@U>9,0#U1
3n�J@&-Kb<(+@n,'89(`X�(+,T-K�^@2#23A��¥0(/\M>9#2S -/@2(+3<=�(M�Ì¦
æ oÜEÉ,089(+*'(`#&%I-Í@d-K*0_ (H-/X�1
>93J,k1/EP,0(5�6,[#U3�b<1
,'8�(+3<7Ja�1 #23J,.%[,08<-/,m�[- %�3A1
,I@2#23A�M(/7Db<(?E^1
*'(
,'89(`X�(+*0_ #239_A�M@&-Kb<(+@n,'89(`X�(+,T-K�^@2#23A��¥.=?1 36,'*.-
%C,+��¦
æ oÜER,08A(~aA*01
a<1 *0,0#U1
3	1KER>939@U#239�M(�7D,0(+�J,k#d%k%C>9b<%),T-K3J,0#d-K@2@UBD8A#2_
8A(+*[#23�1 39(;761J=?>9Xj(+36,P,'8<-K3
#U3D,'89($1 ,089(5*+�M@&-/b�(5@�,'89(I@2#23A�~E^*01 X�,089([V<*T%),P,01;,089(q%)(/=�1
3<7�761J=?>9Xj(+36,�-
%~¥T=?1
3�76(+3<%C(/7
,'*0(/-/,0X�(+3J,.¦;-K3<7�,'89(`*0(+SM(+*T%)(m@U#239�j-
%H¥0(5�6a<-/3<76(/7�,0*'(/-K,'X�(+3J,+�Ì¦
æ vI,08A(+*0�[#d%)(`@&-/b�(5@�,08A(~@U#239��¥.=?1 X�a<-K*'#&%C1
3n��¦

¥.rR-K3A_
(+3J,.¦�-K3<7�¥.-/_
_
*'(+_M-/,0(/¦�@U#239�A%k-/*0(`#&76(536,'#WV<(/7�b6B�1 ,089(5*[X�(/-K3�%?�

 ¾Æ�� $ á�áTÔ`Ò}á�ÕZËjÌ7ÉRÎ Þ�Ì�Î[à Ë�Ð"ÑÓÒ
%'&)(�*�+�,�-�.0/21	34*6587	&9-�&:/<;=*6>'?�,�;=*�/=@�*BAC&)(�3�+�,DAFE6/=*67G+�,�-�.9(�*F;=H),�-�H�3�;=&�AC*67�?�;=*I7	*65=AJ;=,�K4*67
ELK4&6M'*'NPOQ-�*�&LRS/=@�*�52,�(�3�+�*652/T+�,�-�.�/U1�34*65T/=&�7�*F/=*F;V(�,�-�*W,X58EL-!YZE6H:H:;V*FH'E6/=*6[0&);�YZAC+�?�(�34[
+�,�-�.�N�\�-BELH)H:;V*FH'E6/=*T,X5]E852*F/^&LR_7	&�AC?�(`*F-	/a5cb^@�,XAd@eEL;=*fH);=&:?�3g*h7i/=&)H:*F/V@�*F;]Rj&);QET34EL;V/=,DAJ?�+DE6;
;=*hE:5U&)-6Ùk/21�3�,DAlEL+�+�1GRj&:;�*F,�/=@�*l;�52/=;=?mAC/=?�;aEL+Q&:;BAC&)-	/V*F-	/<;=*hE:5U&)-45CNon�pQ&:/=*�/V@4EL/`Kg*hAFEL?452*0E6-
ELH)H:;V*FH'E6/=*<,�-4AC+�?47	*65^(�E6-	1�7�&�AC?�(�*F-�/Z5Jqg,�/�,X5�-�&)/fE�5U,�(�3�+�*r?�-�,�st7	,�;V*6AC/V,�&:-mEL+�*67	H)*8K4*F/2b]*F*F-
/2b]&8-�&�7�*65u&6RvET@�1	34*F;V/=*Fw�/FNyx
%'/=;V?4AC/V?�;ZE6+QELH:H);=*FHzEL/V*65W(�,�H:@�/T,�-mAC+�?47�*�E6+�+^/V@�*B7	&�AC?�(�*l-	/a5rb^@�,XAd@{AC&)(�3�;=,X5U*�E�AZ@4EL3�s

/=*l;r&);8E6-0*F-�/=,�;V*8K4&'&:.�N�|]@�*h5U*<+�,�-�.�5fEL;V*W*hE:5U,�+�1�,X7	*F-�/=,~}m*67�7	?�;V,�-�HIEL?�/V&:(�E6/=,DAT@�1�3g*l;=/=*lw	/
AC&)-45U/V;=?4AC/V,�&)-�qQ5U,�-mAC*B5U/=;V?4AC/V?�;ZE6+f7	,�M�,D52,�&)-45�&6R�7	&�AC?�(�*F-�/Z5<EL;=*B/21	3�,XAFEL+�+�1�E6-�-�&)/ZEL/V*67Pb^,�/V@
E�(�EL;V.	sj?�3�+XEL-�H)?4ELH)*W&);TE6;=*8Rj&:?�-m7�b^,�/=@95U,�(`3�+�*f34E6/=/=*l;=-�(�EL/aAd@�,�-�H</=*6AZ@�-�,X>�?�*h5rnt5U*F*8/V@�*
7	,X5=AC?45V5U,�&:-�&LR�3mE:5=5VELH)*8,D7	*F-�/=,y}�AFE6/=,�&)-�,�-�%'*hAC/=,�&:-���N��<&:-�3mELH:*<�l��xZN
� &:;V*r,�-	/V*F;=*h5U/=,�-�H<ELH)H:;V*FH'E6/=*65Jqg@�&6bv*FM'*F;Fq�EL;V*TE6H:H);=*FHzEL/=*h5�&LRv7�&�AC?�(�*F-�/Z5�b^@�,DAZ@B7	,D5VAC?45V5

5U,�(�,�+XEL;<(�EL/V*F;=,XEL+tN!|]@�*G@�1�3g*l;=/=*lw	/<H:;aEL3�@�&6R<��,�H:?�;V*��	N��
nj34ELH)*0� Ý�xeAFEL-�K4*052,�(�3�+�,~}4*h7
5U?�K45U/aEL-�/=,DE6+�+�1�K	1IAC&:+�+DEL3m5U,�-�H�E)5=52&�AC,DE6/=*67G-�&�7	*65r,�-	/V&BEL-�E6H:H:;V*FH'E6/=*�-�&�7	*'N���,�H:?�;V*<�	N��6��,X5
,D7�*F-	/V,DAFE6+6/=&Q��,�H:?�;V*]��N���*Fw�AC*F3�/�/=@mEL/�+�,�-�*654@4EFM'*�K4*F*F-�7	;ZEFb^-�5U*l34EL;aEL/=,�-�HQ,�/�,�-	/V&QAC&:(`3g&)-�*F-�/Z5
K4E)5U*67�?�34&:-�/V@�*�Rj&:?�;S7	&�AC?�(�*F-�/Z5c(`&'5U/�5U,�(�,�+XEL;�/=&¾+���-V�/.¾28�5476D�CN



�6�

Sousa American

Music
March

Band

GDead

BasieTubaBugle

Instruments

Cornet

Folktales

FairyTales

Basile

ChildLit

Andersen

Sanskrit

Short Story

Arabian

Orchestration

African/Amer

Whiteman

Oliver

Grappelli

Armstrong

Jazz

Lang

Chaucer

Dinesen

Grimm

DanishLit

Porter AmerLit

Fiction IrishLit

Pancha.

Henderson

Blacks
Ragtime

Gershwin

Davis,A

Davis,M

Beider.

Hawkins

��,�H)?�;=*���N��L�z�§+���-=�/.:28�5476D�rb]*FK�b^,�/=@�/=&)3�,DA�K4&:?�-m7�EL;V,�*65



�F�

March Music

Folktales Jazz

American
Music

Sousa

��,�H:?�;=*��	N��F�	�q+���-V�/.x28�5476D� bv*FKBAC&:+�+DE6345U*67

��,�H)?�;=*���N��l�
52@�&6bQ5�/=@�*�RtE6;�5U,�(�3�+�*l;8@	1�34*F;=/V*Fw	/<b^@�,XAd@{;=*652?�+�/a5�Rj;=&)( AC&)+�+DE6345U,�-�H0/V@�*
H:;V&:?�34*67�7	&�AC?�(�*l-	/a5�,�-	/V&PE�52,�-�H)+�*�ELH)H:;V*FH'E6/=*'��/=@�*9ELH)H:;V*FH'E6/=*65BEL;=*�,�-47	,XAFEL/V*67PK	1�5U?�;Vs
;=&)?�-47	,�-�H</=@�*�-�&�7	*T-mEL(�*fb^,�/V@�E6-�&6M)EL+�Nv\�+�+�&LR�/V@�*f+�,�-�.	,�-�H8,�-	Rj&);=(�E6/=,�&:-�,D5^52/=,�+�+�3�;=*h5U*F-�/Fq
K�?�/^/V@�*�EL?�/V&:(�E6/=,XArE6H:H);=*FHzEL/=,�&:-�(�E6.'*65�/=@�*f3�;V*65U*l-	/aEL/=,�&:-�(<?4Ad@`AC+�*6EL;V*F;FN
� *hAC*F-�/Wbv&:;=.k@mE:5�3�;=&)34&'5U*h7�/V*6Ad@�-�,D>'?�*658b^@�,DAZ@�AC&)?�+D7PK4*�?45U*67P/V&�3�;=&6M�,D7	*�EG(`&:;=*

E:AlAC?�;ZE6/=*I5U?�(�(eEL;=1�&6R�/=@�*�/=&)3�,DAl5�&);�/=@�*l(�*65rb^@�,DAZ@
&�AlAC?�;<,�-452,D7	*BE052*F/8&LR�ELH)H:;V*FH'E6/=*67
7	&�AC?�(�*F-�/Z5CN���%�\S��%��L�
�v��-�/=@�,X5 *lw�E6(�3�+�*zqg/V@�*�E6H:H);=*FHzEL/=*�,X5 ,X7	*F-�/=,y}4*67�K�1�/=@�*</=,�/=+�*8&6R^/V@�*
7	&�AC?�(�*F-�/�b^@�,XAd@�b�E:5�,�/a5�5U/aEL;V/=,�-�Hi34&),�-�/FN<n�|]@�*<H:;aEL3�@45�&6R^/=@�*R+���-=�H.128�5476D��@�1�3g*l;=/=*lw	/
b]*l;=*Q(�EL-�?4EL+�+�1�AC;=*6E6/=*67�Nc%'1�5U/V*F(�5�5U?4AZ@`E:5�%�E)|�*F+�+�,�/=*��¡ c|^� Ý
�g,�-4AC+�?47	*SEL+�H)&:;V,�/=@�(�5�Rj&:;^E6?�/=&)s
(�E6/=,DAlEL+�+�1<7	&:,�-�H8/2b]&)s�7	,�(�*F-452,�&)-4EL+�+DEF1'&:?�/^&6R�52?4AZ@iH);ZE63�@45CNyx



â ¢ £¥¤ ¦¨§ª© «

¬ ­ £¥®�¯ £°¦
±�²´³

|]@�,X5�Ad@mEL3�/V*F;�3�;V*65U*F-�/Z5�/=@�*^;=*652?�+�/a5�&6R�EL-8,�-	Rj&:;V(�EL+�*FM)EL+�?4EL/V,�&)-8&LR�/=@�*^/V*6AZ@�-�,D>'?�*65�7�,D5=AJ?45=52*67
,�-Bµ�@4EL3�/V*F;Z5Q�8EL-m7i��N]|]@�*�,�-�/=*F-�/]&6R�/V@�*�*FM)E6+�?4E6/=,�&)-�b^E:5]/V&<7	*F/V*F;=(�,�-�*^b^@�*F/V@�*F;^/V@�*�+�,�-�.
/21	3�,�-�HQ(�*F/V@�&�7�5�b]*l;=*],X7	*F-�/=,yRj1	,�-�H]+�,�-�.�/21�34*65�b^@�,DAZ@8E^?45U*F;�b]&)?�+D7r}m-47r(�*hEL-�,�-�HLRj?�+tN�|]@�*F;V*
b]*l;=*`5U?�K452/ZE6-	/V,DEL+�¶�EFbQ5T,�-G/V@�*W*lM:E6+�?4E6/=,�&:-�q�K�?�/852&:(�*8(`*6EL-�,�-�HLRj?�+�;=*652?�+�/a5fAFEL(�*TRj;V&:(´,�/
-�&)-�*F/=@�*F+�*65V5CN���/^7�*F(�&:-m5U/=;aEL/V*67W/=@mEL/Q5U&)(�*SE:5U34*6AJ/Z5]&LR·/=@�*r+�,�-�.8/21�3�,�-�HTb]&);=.'*67`>�?�,�/=*�bv*F+�+tq
K�?�/^/V@4EL/Q&:/V@�*F;a5u-�*l*67�b]&:;V.�N

¸B¹Lº $¼»�»G½v¾W¿WÀ^Á Â�¾ ÃrÄ�¿WÅ6Æ�¿8ÂcÇl¾�È
|]@�*BK4E:52,DA�E63�3�;V&'E:AZ@k/=&�*FM)EL+�?4EL/V,�-�H�/=@�*�+�,�-�.�/U1�3�,�-�HG,X5�/V&G3�;=*652*F-	/<E�3g*l;Z5U&)-Pb^,�/=@P/2bv&
/=*lw	/a5Cq�E6-47i@mEhM'*S/=@�*f*FM)EL+�?4EL/V&:;QE6-45Ubv*F;�>'?�*652/=,�&:-45^E6Kg&)?�/Q/=@�*f;=*l+DEL/V,�&)-45U@�,�3�Kg*l/Ubv*F*F-�/V@�&'52*
+�,�-�.'*67�/=*lw	/a5CNf|]@�*�*FM)EL+�?mEL/=&);Z5JÉ�E6-45Ubv*F;Z5SAFEL-�/V@�*F-�K4*<AC&)(�34E6;=*67�/=&�AC&)(�3�?�/V*F;=sjH:*l-�*F;ZE6/=*67
+�,�-�.</U1�34*65]/=&`5U*l*r@�&Lb�b]*l+�+�/V@�*�EL?�/V&:(�E6/=,XA�(�*F/V@�&�7�5](�E6/ZAZ@�@	?�(�EL-�*lM:E6+�?4E6/=,�&:-45JN
��/�b]&)?�+D7k@4EFM'*�K4*F*F-k34&'5V5U,�K�+�*�/=&�*FM)EL+�?4EL/V*�/=@�*�/21�3g*h7P+�,�-�.�5W/V@�*F(�52*F+�M'*h5CN�|]@mEL/�,X5Cq

/=@�*i*lM:E6+�?4E6/=,�&:-k52*F/<(�,�H)@	/�@4EFM'*�AC&:-m5U,D52/=*67�&LR�7�&�AC?�(�*F-�/Z5f34EL,�;Z5<EL-47kE�+�,�-�.�/U1�34*'N{|]@�*
*FM)EL+�?4EL/V&:;8bv&:?�+X7¨/V@�*F-�K4*BE:5U.'*h7�q_Rj&);8*Fw�EL(�3�+�*'q�@�&6bÊb]*l+�+vE�3mEL;=/V,DAC?�+DEL;�+�,�-�.0AJ&:-	Rj&);=(�*67
/=&`/=@�*8-�&)/=,�&:-�&LR�Ë�Ì'Í�Î���-CÏ~ÐlÌ'Ñ�Òg@�&Lbv*FM'*F;lq�52?4Ad@IEL-9EL3�3�;=&'E)Ad@�;=*h>�?�,�;=*65^/=@mEL/�?452*F;Z5Q@4EFM'*<E
AC&)-45U,X5U/=*l-	/QAC&)-4AC*F3�/^&LRSYZAC&)(�34EL;V,D52&:-4[<EL-47�,D5]3�;V&:-�*f/V&W/V&'&W(�E6-	1<,�-�/=*l;=3�;V*F/=,�M'*^*F;=;V&:;Z5JN
��&:;T/V@4EL/�;=*6E)5U&)-�q�,�-0/V@�,D5f52/=?47	1zq�/=@�*<*FM)EL+�?4EL/V&:;Z5Tbv*F;=*`E:52.'*67�5U*FM'*F-9>'?�*65U/V,�&)-45rb^@�,XAd@

;ZE6/=*67�-4EL;V;=&6b]*l;�E)5U34*6AC/a5u&6R�/=@�*f;V*F+DE6/=,�&)-45U@�,�3�N^|]@�,D5^AZ@�&:,XAC*f@4E:7�/=@�*fRj?�;=/V@�*F;QE:7�M:E6-	/aELH)*8&LR
EL+�+�&6b^,�-�H�,�-47	,�M�,D7�?4EL+'34E6;=/a5�&LR4/V@�*];V*F+DE6/=,�&:-452@�,�3�sj/21	3�,�-�H^3�;V&�AC*65V5�/=&�K4*v*FM)EL+�?mEL/=*h7T5U*l34EL;aEL/=*l+�1'N
|�&�/=@4E6/8*F-47�q�/V@�*�Ó4Ô�Õ·Ö	×�5U1�5U/V*F(¼b^E:5T(`&�7	,~}4*h7G/=&�7	*l/=*F;V(�,�-�*<E6?�/=&)(�EL/V,DAFE6+�+�1�EL-452b]*F;a5
/=&95U*lM'*F;ZE6+Q7	,~Ø�*F;V*F-	/`>'?�*65U/V,�&)-45WE6-47
/V@�&'52*�EL-452b]*F;a5�bv*F;=*IAC&:(`34EL;V*670/=&�/=@�*B*FM)EL+�?mEL/=&);Z5JÉ
EL-m5Ub]*l;Z5CN
|]@�*f*FM)EL+�?4EL/V,�&:-Bb^E)5�7	*h5U,�H)-�*67�q�/=@�*l-�q�/=&T}4-m7i&:?�/F�
�:NQÙ�&6bÚbv*F+�+�7�,D7G/V@�*�34E6;=/=stAC&)(�34EL;V,D52&:-03�;V&�AC*65V5T,D7	*F-�/=,yRj1�E6-47�Ad@�&'&z5U*�3mEL;=/a5T&LRS7	&�AJ?�s

�6�



�6Û

(�*l-	/a5�&6M'*F;�/=@�*^b^@�&:+�*�7	&�AJ?�(�*F-�/CÜ<Ý9E:5c/V@�*S5U*F+�*6AC/=*h7T7	&�AC?�(�*F-�/�34EL;V/^7	,X5U/V,�-4AC/�Rj;=&:(
/V@�*f;=*652/^&LR�/V@�*�7	&�AC?�(�*l-	/JÜ

�	NQÙ�&6bkbv*F+�+47�,D78/=@�*�3mEL;=/�7	*6AC&)(�34&'52,�/=,�&:-`EL-47`5U*F+�*6AC/=,�&:-<b]&);=.4Ü�Þ�,X7W/=@�*S5U*l+�*6AC/V*67834EL;V/
AC&)-	/aEL,�-�ß2?45U/8&)-�*�/=&)3�,DAW&6Rf7�,D5=AJ?45=52,�&:-àq�&:;<5U@�&:?�+X7¨,�/T@4EFM'*<K4*F*F-�K�;=&).'*F-0,�-	/V&�*FM'*F-
52(�EL+�+�*F;�34E6;=/Z5ZÜ

�	NQÙ�&6b�52/=;=&)-�H<b^E:5]/V@�*f;=*F+XEL/V,�&:-m5U@�,�3�K4*F/2b]*F*F-`/=@�*�/2bv&<5U*F+�*6AC/=*h7�34E6;=/a5�ná/=@�*r*l-47	34&:,�-	/a5
&6R�/V@�*f+�,�-�.gxVÜ

��NQ�25�/=@�*<*Fw�34EL-m7	*67G&);TAJ&:-47	*l-45U*67�/=;=*hEL/=(`*F-	/Q&LRSE�/=&)3�,DA<7	*F/V*6AC/ZE6K�+�*)Ü���-�34EL;V/=,XAC?�+DE6;Fq
7	&'*h5�/V@�*PYV?�-�+�,�-�.'*67G/V*Fw�/Z[�EL3�3�;=&zE:AZ@�5U?�H)H:*652/=*67�,�-k%'*6AC/V,�&)-P��Nâ��E:AC/V?4EL+�+�10,X7	*F-�/=,yRj1
/V@�&'52*8AFE6/=*FH)&:;=,�*65dÜ

�	NQÞ�&'*h5r/=@�*�E6(�&:?�-�/f&LRSAC&)-	M'&)+�?�/V,�&)-�,�-�/=@�*�(`*F/ZE6sá+�,�-�.BE:AJ/=?4E6+�+�1�AJ&:;=;V*65U34&)-47G/=&IEL-�1	s
/V@�,�-�H�Ü ��/�AFEL-�AJ+�*6E6;=+�19Kg*�?m5U*67k/=&0,X7	*F-�/=,yRj10;=*FM�,D52,�&)-P+�,�-�.�5CNãµvEL-�,�/<K4*G?m5U*67P/V&
*652/=,�(�EL/V*�@�&6b!7�,~Ø�*F;=*l-	/�EL;=*�/=@�*fb^;V,�/=,�-�H<5U/21�+�*65�&LR·/2b]&`7	&�AC?�(�*l-	/a5dÜ

ä w	34*F;V,�*F-mAC*8b^,�/V@�/=@�*<+�,�-�.�/21�3�,�-�He5U?�H)H:*652/=*67G/V@4EL/f/V@�*W3mEL;=/�52*F+�*6AJ/=,�&)-�/=*6AZ@�-�,X>�?�*65ubv&:?�+X7
b]&);=.<b]*F+�+�q:/V@�&:?�H:@�-�&:/v34*F;URj*6AJ/=+�1zq'EL-47�/V@4EL/v,�/�b]&)?�+D7W&)-�+�1<+�,�-�.T/V*Fw�/Z5cb^,�/=@<H:&'&�7�;=*F+XEL/=,�&:-�s
5U@�,�345JN�|]@�,D5]@�1	34&)/=@�*652,D5�@4E:5^E6+D5U&8K4*F*l-�5U?�3�3g&);=/V*67iK�1W;V*65U*hEL;ZAZ@<,�-���-	Rj&);=(�E6/=,�&)- � *F/=;V,�*FM)EL+tq
5U,�-4AC*�/V@�*f+�,�-�.	,�-�H<EL3�3�;=&zE:AZ@�?452*67�@�*F;=*f,X5]M'*F;=1`5U,�(�,�+XEL;�/=&<;=*F/V;=,�*FM)EL+�/V*6AZ@�-�,D>'?�*65JN
|]@�*�?�-�+�,�-�.'*67G/V*Fw	/lq�,�/8b�E:58@	1�34&:/=@�*65U,�åF*67�q�b]&)?�+D70K4*�E�H:&'&�7P,�-47	,DAlEL/=&);W&6R�b^@�*F/=@�*l;

/=&)3�,DAf7	,X5=AC?m5=5U,�&:-�b^E)5u*lw	34E6-47	*67�&);�AC&)-47	*F-m5U*67�N
\�-�*6Al7	&:/aEL+�*FM�,D7�*F-4AC*�5U?�H)H:*652/=*67W/V@4EL/�/V@�*QEL(�&)?�-�/�&LR�AC&:-�M'&:+�?�/=,�&:-8b]&)?�+D783�;V&LM�,D7�*^M:E6+�?�s

ELK�+�*f,�-	Rj&);=(�E6/=,�&:-�q�K�?�/^,�/^b�E:5^-�&:/QAJ+�*6E6;^*Fw�E)AC/=+�1Wb^@mEL/Q,�/^;=*J¶4*6AC/V*67�N
|]@�*�;V*F(�EL,�-47	*F;·&LR�/=@�,D5]AZ@4E63�/=*F;�3�;V*65U*l-	/a5c/=@�*�*FM)E6+�?4E6/=,�&)-�,�/a5U*F+yRVNc%'*hAC/=,�&:-`Û	Nâ��7	*65VAC;=,�Kg*h5

@�&6bo/=@�*�*FM)EL+�?4EL/V,�&)-
b�E:5<AFEL;V;=,�*67G&:?�/Fq^%'*6AC/V,�&:-{Û�Nâ�	N���7	*65VAC;=,�Kg*h5r/=@�*�AJ&:+�+�*6AC/V,�&:-9?45U*67GRj&);
*FM)EL+�?4EL/V,�&)-�q'EL-m7e%'*hAC/=,�&:-8Û�Nâ��,X5�E�7	*l/ZEL,�+�*67�EL-4E6+�1�5U,X5�&LR�/=@�*];=*h5U?�+�/Z5CN·|]@�*QAZ@4EL3�/V*F;�AC&)-4AC+�?47	*65
b^,�/V@BEW52?�(�(�E6;=18&LR·/=@�*r*lM:E6+�?4E6/=,�&:-�;V*65U?�+�/Z5],�-�%'*6AC/V,�&:-eÛ	N���N

¸B¹Cæ çãÄ�¿WÅLÆI¿8ÂcÇl¾�È è ÃfÂcÁI¾�é
|]@�*8*FM)E6+�?4E6/=,�&)-�b^E)5�EL;V;ZEL-�H:*67�E:5�Rj&:+�+�&6bQ5CNf\!;ZE6-47	&:(¼7�&�AC?�(�*F-�/]Rj;=&)(´E�AJ&:+�+�*6AC/V,�&:-Bb^E)5
5U*l+�*6AC/V*67�E:5�E`5U/ZE6;=/V,�-�H�34&:,�-	/lN�|]@�*8*F,�H:@�/Q7	&�AC?�(`*F-	/a5u(`&'5U/S5U,�(�,�+XEL;Sn�EL-m7�34E:5V5U,�-�H�E<+�&�AFE6+
;=*h5U/=;V,DAC/V,�&)-
/V*65U/Jxf/=&�/=@4E6/W;aEL-47�&:( 7	&�AC?�(`*F-	/�b]*F;V*B5U*F+�*6AC/=*h7�q�AC;=*hEL/=,�-�H�E�H:;=&)?�3k&LR -�,�-�*
7	&�AC?�(�*F-�/Z5CN<|]@�*<-�,�-�*�7�&�AC?�(�*F-�/Z5Qb]*F;V*8/=@�*F-�34E6,�;=b^,X5U*`AC&:(`34EL;V*67�N<��&:;f*6E:AZ@�&LR^/V@�*`�:Û
34E6,�;Z5Jq�/=@�*�Rj&)+�+�&6b^,�-�H8,�-	Rj&);=(�E6/=,�&:-�b�E:5QAFEL+XAC?�+DE6/=*67`EL-47B5=EFM'*67��
�:NQ|]@�*`(�&'52/f5U,�(�,�+XEL;f52?�K�sj34EL;V/Z5T&LRQ/V@�*</Ubv&�7	&�AJ?�(�*F-�/Z5JN���-G(eEL-�1�AFE:52*65Cq�-�&�34E6,�;�&LR
52?�K�34E6;=/Z5�@4E)7�EW@�,�H:@�*F;S5U,�(�,�+XEL;V,�/218/=@4E6-�/=@�*�*F-�/=,�;V*�7	&�AC?�(�*l-	/a5Cq�5U&�/V@�*87	&�AJ?�(�*F-�/Z5
bv*F;=*f52*F+�*hAC/=*67`E:5QE�b^@�&)+�*'N



�:�

�	NQ|]@�*�E6(�&:?�-	/8&6RT*lw	/V;ZEL-�*F&:?45Bná?�-�+�,�-�.'*h7gxf/=*Fw�/<b^@�,DAZ@Pb�E:5�E:7�7�*67P/=&�AJ;=*6E6/=*�/V@�&'52*
34E6;=/a5r7�?�;=,�-�H�+�,�-�.i(`*F;=H),�-�H�nj,~R�EL-�*F-�/=,�;=*87�&�AC?�(�*F-�/Qb^E:5f52*F+�*6AJ/=*67�q4/=@�,D5�E6(�&:?�-�/�,X5
åF*l;=&	xaÒ

�	NQ|]@�*S7	*FH);=*F*Q&LRà+�,�-�.8AC&)-	M'&)+�?�/V,�&)-Wb^,�/=@�,�-8/=@�*Q(�*F/aELsj+�,�-�.uß2&),�-�,�-�HT/V@�*S5U?�K�sj34E6;=/Z5JN�p�&:/V*
/V@4EL/Q,~R·E6-�*F-�/=,�;=*f7	&�AJ?�(�*F-�/]b�E:5Q5U*F+�*6AC/=*h7�q�EL+�+�+�,�-�.�5]b^,�+�+�K4*�Y=bv*67	H:*h[�+�,�-�.�5CÒ�,~R·Kg&)/=@
*F-�/=,�;=*f7�&�AC?�(�*F-�/Z5vEL;V*T52*F+�*hAC/=*67</=@�*F;V*f,D5^E85U,�-�H:+�*f+�,�-�.�q�@�*F-4AC*S-�&�AJ&:-�M'&:+�?�/=,�&)-�N

��NQ|]@�*�52,�åF*65]&6R�/V@�*�7	&�AC?�(`*F-	/a5^EL-47�/V@�*F,�;Q52*F+�*hAC/=*67`5U?�K�sj34E6;=/Z5JN
OQ-�+�1�/V@�*`7	&�AC?�(�*l-	/a5�EL-47�/=@�*F,�;f5U?�K�sá3mEL;=/a5Tb]*F;V*W3�;=*652*F-	/V*67�/=&B/=@�*<*FM)EL+�?4EL/V&:;a5CN�|]@�*<;=*Fs
(�E6,�-�,�-�HT,�-	Rj&:;V(�EL/V,�&:-`b^E:5Q5=EFM'*67�/V&<AC&:(�3mEL;=*S/=&</=@�*f*FM)EL+�?4EL/V&:;a5CÉ4EL-m5Ub]*l;Z5CN
|]@�*�*FM)E6+�?4E6/=&:;a5rbv*F;=*<3�;=*h5U*F-�/=*67�b^,�/V@�Ei3mEL,�;�&LRS7	&�AJ?�(�*F-�/Z5fAZ@�&'52*F-G;aEL-47�&:(�+�1�Rj;=&:(

/=@�*�5U*F/�&LR �:Û�NG|]@�*�*F-�/=,�;V*�7�&�AC?�(�*F-�/fb^E)5T3�;=*652*F-�/=*67�q�K�?�/�/=@�*�(`&'5U/�52,�(�,�+DEL;�52?�K�sj34EL;V/Z5
ná,yRvEL-�14x^b]*F;V*8@�,�H)@�+�,�H:@�/=*67�N�|]@�*8*FM)E6+�?4E6/=,�&)-�;=*6>'?�,�;=*67BEL-452b]*F;V,�-�HB5U*lM'*F-�>'?�*652/=,�&)-45�b^@�,XAd@
E:7�7	;=*65V5U*67�/=@�*f,X5=5U?�*65];ZE6,D5U*h7iE6K4&LM'*zN
|]b]&�>'?�*652/=,�&)-45T7�*6EL+�/Tb^,�/V@�/=@�*�52*F+�*hAC/=*67�34E)5=5=E6H:*65<EL/�/=@�*`*F-47	34&:,�-	/a5T&LRQ/V@�*�(�*F;=H)*67

+�,�-�.�5C�
ê Ù�&6bo7	,X5U/V,�-4AC/�,D5f/=@�*�3mE:5=5VELH)*iRj;=&)(ë,�/Z5f*F-4AC+�&'5U,�-�H�/V*Fw�/CÜo|]@�,X5T>'?�*652/=,�&)-�Éâ5f3�?�;V3g&z5U*
b�E:5^/=&8*FM)EL+�?4EL/V*f@�&6b�b]*F+�+�/V@�*f34EL;V/�52*F+�*6AJ/=,�&)-�AZ@�&'52*T7�,D5U/V,�-4AJ/^5U?�K�sá3mEL;=/a5CN

ê Ù�&6bÚRj&�AC?45V5U*67�,D58/=@�*�(�E6/=*F;V,DEL+�,�-
/V@�*�52*F+�*hAC/=*67�34E:5V5=ELH)*Cì�7�&'*65W,�/<AJ&LM'*l;T(<?�+�/V,�3�+�*/V&:3�,XAF5]&:;SE85U,�-�H:+�*r/V&:3�,XALÜ
Ýk@�*F-�E6-�*F-�/=,�;V*�7	&�AC?�(�*l-	/Qb^E)5�5U*F+�*6AC/V*67�q�-�*F,�/=@�*l;�&6R]/V@�&'52*<>�?�*65U/V,�&:-m5�b]*F;V*T(�*hEL-�,�-�HLRj?�+tq
5U&</=@�*F1�b]*l;=*�-�&)/�E)5U.'*67�N�|]@�*f;=*F(�E6,�-�,�-�H8>'?�*652/=,�&:-45^7	*hEL+�/^b^,�/=@�/=@�*r+�,�-�.<,�/a5U*F+yRV�
ê Ù�&6b�AC+�&z5U*f,D5]/V@�*f;=*F+XEL/V,�&:-m5U@�,�3iK4*F/2bv*F*F-�/V@�*f+�,�-�.'*67W34E)5=5=E6H:*65ZÜ
ê Ù�&6b�7	&'*h5c/=@�*�/=&)3�,DAQAC&6M'*F;ZE6H:*Q,�-�/V@�*�+�,�-�.�5U&:?�;ZAC*fAJ&:(�34E6;=*Q/=&�/=@�*�3mE:5=5VELH)*rb^@�,DAZ@W,X5/V@�*T+�,�-�.�Éâ5^52,�-�.4Ü�|]@�,X5�b^E)5u(�*hEL-�/^/=&�*FM)E6+�?4E6/=*T/V@�*852?�(�(�E6;=18&);�*Fw�34EL-452,�&)-�E:5U34*6AJ/
&6R�E8;=*F+XEL/V,�&:-m5U@�,�3�N

ê Ù�&6b!7�&W/V@�*f*Fw	34&z5U,�/V,�&)-�5U/21�+�*65]&6R�/=@�*T+�,�-�.�Éâ5^5U&)?�;ZAJ*TE6-47�5U,�-�.�AC&)(�34E6;=*:ÜI|]@�*f@�&:34*b�E:5^/=@�*�AC&)-	M'&)+�?�/V,�&:-eAC&:;V;=*6523g&)-47	*67�/=&�Y=b^;V,�/=,�-�H<5U/21�+�*6[T&);8Y=*Fw�34&'52,�/=,�&:-I5U/21	+�*'Nâ[
��-W/V@�*f7	,X5=AC?m5=5U,�&:-�&6R�*FM)EL+�?4EL/V,�&:-`;=*652?�+�/a5c,�-�%'*6AJ/=,�&)-�Û�Nâ��q	*6E)Ad@<&LR·/=@�*Q*FM)EL+�?4EL/V,�&)-�>�?�*65U/V,�&:-m5
,D5]3�;=*652*F-	/V*67W,�-eRj?�+�+�N

íQî�ïQîVð ñ�ò�ó]ôZõSó�ö�÷Vøuùûú�ø^ôZôVü�ú�ö�÷2ø^ù
��&:;Q/=@�*h5U*f*FM)EL+�?4EL/V,�&:-m5Cq4/=@�;V*F*�5U*F/a5u&6R�-�,�-�*87	&�AC?�(�*F-�/Z5cbv*F;=*�AZ@�&'52*F-�N^|]@�*85U/aEL;V/=,�-�H�7	&�AJ?�s
(�*F-�/Z5�b]*F;V*'�



�6�

|�ELK�+�*�Û	N��:�]ý�Ð2Î�ÏDÌ'Ñ��Fþ	ÿf*FM)EL+�?4EL/V,�&)-iH);=&)?�3
Þ�&�AC,X7 %',�( %z,�åF* |],�/V+�*�EL-m7iÞQ*65=AC;V,�3�/V,�&)-

náK�1	/V*65dx
�)�	�FÛ �:N���� ���:�)�:Û ý�Ð2Î�ÏDÌ'Ñ��Fþ	ÿ�&:;�523	1�,�-�H�N¼Þ�*65VAC;=,�Kg*h5�*65U3�,�&:-4E6H:*�,�/a5U*F+yRVqf5U3�1	s

,�-�H
&);=HzEL-�,�å6EL/V,�&:-m5Cq]ß2?452/=,~}gAFEL/V,�&:-àq�/=*hAd@�-�,D>'?�*65Cqv@�,D52/=&:;V1'q^,�-�s
7	?452/=;V,DEL+�E6-47i34&)+�,�/V,DAFE6+�E:523g*hAC/Z5Jq4EL-47�,�(�3�+�,DAFE6/=,�&:-45

�z�:Û:� �	N �:� �:�)�:� Ë����SN	�Q,�M'*65c/V@�*�@�,X5U/=&);=1�E6-47�E:AC/V,�M�,�/V,�*65�&LR·/=@�*fELH)*F-4AC1'N�ÞQ,D5Us
AC?45V5U*65Q5U?�;=;=&)?�-47	,�-�H`AC&:-�/=;V&LM'*l;Z5U1`EL-m7i,�-�M'*652/=,�HzEL/V,�&:-m5CN

�:�)�:�:� �	N �:� �FÛ��
� ��ÿ
��Ï~Ð��4ÿU-JÍ8�'Ñ
7�*FM	,X5U*67�/=@�*W-�&)/=,�&:-�&LRS����������������������� �
���"!#�$!%���'&(����!*) +��-,.�
/

�)�10L� �1/�2:� 2�2���� ý�Ð2Î�ÏDÌ'Ñ��Fþ	ÿ3�u�54^Ì#687�917;:<,=!�>@?BA.�
C�,D!#A=����,.���<E%� ,=F$�G�;��!�F5+H,JI���!
K �
����AJ��,.��!L�M��+N! K;O ,.� CP�QCR��,J��!*�3�H� �B>S?�/UTV� ,=!-AJ�WC�,=!*A=����,J���G,J� X
�1,.+���F5�HA O8K +���& K �H���Y������Z[F5AJ�"�Q+��Q�\� K +H��!#�
�;�%���Q� C��
+$]Y�H��!#�W/

0
^;0
��_ �1/�2�` 2�`)ÛQa bNcedfF5��gR�
+[!	�����h�M)���F5��,.����!i�����3�VI�+�,J�j� � ,D!#�H��+ O �Q����� �%?R��g;,J�
�
�QC��
��F O /Û�k�_10 �1/�2ml Û10�0FÛ n8ÿJ66ÿdÑ�Ð6ÿPo	ÿ�Î�p�-
4tÍWÿJÑ14q�1,D!�F5)�!H!#��!S��� �(+���A.�B�Q�r����,=!@�Ws1��Fj) ��,.gR�
�1� K �Q+��H&B�
�;�3,.�t�H� �P>@?uC���gR�
+H� &B�
�;�
/uvw�8F5��gR�
+$!S��� �PF5��&BX
&<�����<!#��+H)�F5�H) +��q�Q�\��AJ,D!#�[!V�QC��
��F5,.��!VE%� ,DF
�P!#) K K ��+���,J�W/

0
2;0
_ml �1/�2ml 0
`�210 �JÑ;4Uÿ$x.xyÏâþ	ÿJÑ�yCÿz,D!G�1�5{�� ,.��,.���|����ZH,J�;���
A.AJ,JC��
��F5�"]}E%��,=F$�~! K ����!
!#�WgR�
+$��A K �Q+[�QC�+[� K �\!5/

lhÛ10FÛ �1/�2�_ 0
��_ml ��xJx�ÿJÑ���p�x�Ð$�qnq�mx.x�ÿ=Ð%Ee��!cµ�v*���1,.+���F5�H��+ O �M+���&�0Wk�_�^��H�30Wk:Û;0�/
`)Û�`�� �1/�2�_ l
a�2:Û ��d��BFj�QgR�W+$!���� �S� ,D!#�H��+ O �Q�\��ß*)�+�,=!H�1,=Fj��,J���B�Q�������S�QC��
��F O /�vw�

�QAD!#�q,J��F5A.)��1��!��@AJ�W� C��H� O �1��!�Fj+�, K ��,J���'�Q�U�H� �-��F5��,.g1,.��,.��!����U��� �
��� v$/



l�k

0�/��L�(�
��F O F5AJ� K ���1,=�S��+���,DF5AJ�%�W�1�H,J��A.����ýcÐ2Î�ÏDÌ'Ñ�pFþ	ÿLE%��,=F$�B�1,D!�F5)\!�!#�"!%! K;O ,.� C �R,J�[!�ß*)�!*��,�{�F
�QX
�H,J������,J�[!��H��F
��� ,=�R) ��!j� ,J�$!�� ,=!*����+ O �i������,J�[!L�CØ���F5�[!5/-TU�QI�AJ�<Û1/.0'!#)�&B&<�Q+H,�å
�"!������'� ,J� �
�1�;Fj) &B�
�;�$!�,J�<��� ,D!%!#�
�W/

21/��L�8�
��F O F5A.� K ���1,D�-�Q+H��,DF5AJ�%���WÝz,.AJAJ,D�Q&�?R���Q�R�"! K ���Q+H�R/�TV���L� ,.� �r�1�;F5) &B�W�1�[!��Q+H�-!*) &BX
&<��+�,�å
���',J�PT���I AJ��Û;/�21/

^1/���C�+H��) K �����;�;F5) &B�
�;�$!��[�Q�R�
�-�M+H��&|�H� � � ���1�W+$�QA����WC�,=!*���
+W/UT%� ä µ��m)��
+ O 0
����Ù-��+$k�2�I��
Ee��!-+�) �u��CR��,J��!*�@�H� �8F5��AJAJ�"F5��,.���i���Q���ukY���%�����'��� K X�&<���$F$� ,J��CB�1�;Fj) &B�
�;�$!%EV�
+H�8!#�
X
A.��F5���"���M��+%�H� �S�
g��QAJ)\�Q��,.���i/%��) �
+ O 0W��,D!5 

Ti�<I��'+��
A.�
g��Q�;�
���B�1�;F5) &(�
�1��&8)�!#��,J��FjAJ)��1�q�B+��j�M�
+��
�\F5�S���<���@A.����!*�-�����
! K ��F5,¡{	F K ���H�
�1�H,=��A��-F
�R) ,J+H���<vw&B&Y)�� ��Þ��5{�F5,.�
��F O ? O ���1+H��&B�8¢w�rvUÞS? £V��+
�rvUÞS?B�%�
AD�Q���"�Iµ���& K A.�
s'��+H���Q�H&B�
�;�
/

TV� ��,J�;�M��+�&¤�Q��,.���(�QI���)��V�����-�1�;Fj) &B�
�;�$!�,D! K +���!*�
�;�����',J�(T���I AJ�SÛ1/�^1/�vw�8��� ,D!�!*�
�
�R�H� �
!*,J&B,.A=�Q+H,J� O ,.�<��� �S�$��I AJ�S,D!VI	�W�#E��
�
�B�H� �q�1�;F5) &(�
�1�e�Q���<��� �q�R) �
+ O /

¸B¹
¥ çãÄ�¿WÅLÆI¿8ÂcÇl¾�È ½]Ã3¦�Æ�ÅFÂ�¦
TV� ,D!%!#��F5�H,J�����;��!�F5+H,JI���!V�H� �S+���!*) AJ�[!V�Q���H� �S�
g��QAJ)\�Q��,.���i/

íQîw§QîVð ¨�ü�ù�ü�©gó]ô8©4ü�ª4õrô2ö\ª
ä AJ�
gR�
��,J���1,.g1,D�1)���A=! K �Q+��H,=F5, K �Q�H����,J�������B�
g��QA.)��Q�H,J����/«TV� � O EV�
+H�<�QA.A�F5��& K ) ���W+3!HF5,JX

�
�;��,D!#�$!-I O ��+[�Q,J��,J� C�/�TV� �W,J+ K �Q+��H,=F5, K �Q�H,J����Ee��!3gR��A.) �;�$�Q+ O E%,J�H��� �uFj��& K �
��!H�Q�H,J����/<TV� �
�
g��QA.)��Q�H,J�����$��!#�<E%��!�������&B��� ,.����+����YI�� O ��������F
�R) ,J+H,J� C'�H� �'����!#E��
+$!j/�¬�� A O 2��Wg���AJ)�������+$!
�
g��QA.)��Q�H���8�QAJAU0W��`B¢��H� +�,DF5�r^:Ûm£ K �Q,.+$!j/�TV� �LI�+������ �1��E%�B,D! K +H��!#�W�1�H���3,J�<TU�QI�AJ�SÛ1/­a�/ ä g���AJ)���X
��,.����!��M��+L��� �q�1�;F5) &(�
�1� K �Q,.+%EV�
+H�S�1,D!�F
��+$�1���BI���F
��)�!#�S�����Q�<�
+H+���+��;) +�,.� C',J�[! K +��;F5�"!�!#,.� C
���\�Q��E%��!V�����r�1�
���"F5�����8) �1�H,JA���� �S�
g��QA.)��Q�H,J����E%��!LFj��& K A.�
����/

�L�G,J�;���W+���!*��,J��C',=!�!*) �',=!���� �NF5����!*,=!*���
��F O ������� �'�
g���AJ)�������+[!5 %�M��+-�H� �8!���&B�q�1�;F5) &B�W�1�
K ��,J+
� ���QE~E��
AJA��1,=�<��� �q�Q�\!#EV�W+$!�F5��,.��F5,=�;�:Üu0
�Rl8�1�;F5) &(�
�1� K �Q,J+[!�E��
+��S�
g���AJ)���������� E%,.���ul
�R) ��!#�H,J����! K �
+ K �Q,J+W/%TV�����L&B�"�Q��!V�H���Q����� �W+��SEV�
+H�'l
aRk(�m) �"!#��,.����!%E%� ,DF
�<EV�W+��S����!#E��
+�����/
ÙL��E®EV�
A.Ai�1,D�¤�H� �S�
g��QA.)��Q�H��+$!��QC�+��
�S���������R!#�8l
a�kY�R) ��!*��,J����!dÜ

0FÛ�`��Q�%�H� �R!*�<�R) ��!#�H,J����!-EV�
+H�8��F5�H)��QA.A O � �
gR�W+S��!*�R������!*,J��Fj�'��� � O �;���QA.�@E%,.��� K �Q+H�$!S�Q�
�1�;F5)�&B�
�;�$!VE%� �
�G�H� �3�W�1�H,J+��N�1�;F5) &(�
�1�%Ee��!-F$� ��!#�
�i/ � ��+r�Q����� �1,.��,.������AV0W��2G¢�0W^1/âÛR¯Y£e�Q�
������lWaRk8�m)���!#�H,J���\!5���QA.Ai�
g��QA.)��Q�H��+$!%CR�
gR�S�����3!H�Q&B���Q��!*EV�
+W/

TV� �S+��
&¤�Q,J��,J� CSa1l"kB¢�Û�a /��R¯Y£������H� �q�m)���!#�H,J���\!������¤�Wg���AJ)�����,.����!VE%� ,DF
�(EV�
+H�-,J��Fj����!*,=!#X
���W�1�W����� ��) C��'�°�Q+HX�+[�Q� C�,J� Cq,J��Fj����!*,=!#�H�
��F O E%��!h+[�Q+H�R/�TU�QI A.�QÛ1/�_�,.���1,DF
�Q�H��!�� ��E��°�Q+�� K �Q+����H� �
�Q�\!#EV�W+$!@E��
+��'�M��+S�H� �Bg��Q+H,J��)\!3�R) ��!#�H,J����!5/ � ��+3�
s��Q& K AJ�R��,¡���<�R) ��!*��,J�����������
g��QA.)��Q�H,J���\!
�Q�\!#EV�W+$!V�Q������A O 2'�����<^1� ,J��EV��) A=�B���
gR�S�'! K +������B�Q�e0�/ � ��+���AJ&B��!#�%��AJA��Q����� �S�R) ��!*��,.����!j�



`��

T���I AJ��Û1/�21 %± ��pQ²'ÿ=Ð2Î4ÿHp�-Zÿ-�
g��QA.)��Q�H,J���<C�+���) K
ÞL�;F5,D� ?R,.& ?�,�å
� TV,J�HAJ�q�Q�\�iÞ���!�F5+H, K �H,J���

¢�I O �H��!
£
2���k�`:Û 0�/���� 0�l�k�aR2 ��ÏJx.xyÏ=p'Í³± ��pQ²zÿ=Ð2Î4ÿHp�-dÿ(�1,=!HF5)�!�!*��!@�H� � K A=� O E%+�,.C��;�FÉ�!-A.,¡�M�R�U� ,=!

K AD� O !5����������,=!V+�� K ) �$����,.���i/
`;0Ql6Û �1/´a'Û 2�_�^�^10 ý�Ñ:þ�xyÏ~Ð$�<�_ÏJ4Uÿ/-�p�4°��-Zÿ%F5��gR�
+[!hA.,J�H�
+$����) +H� K +H�;�1)�F5�"�Y,J� ä � C�A=�����

�M+���&µ��� �q_Q�H�PF5�
�;��) + O �H�Y�H� � K +���!*�
�;�
/
2�2�^��10 �1/´aR^ 0FÛ�_10 nqp'ÍWÿ�ý�xJx�ÿJÑ¶��xyÏ=yFÏ=p|�4ÿU-U-5·�Ee��!'��� �¸Z�AJ�"���1,.� C�AD��� O �Q�q��� �

ä � C�A.,=!*�¹!*�$��C���]��Q+H��) ���º�H� �|��)�+��µ�Q����� �»F5�
�;��) + O Ò�!*� �
E%��!��°�Q&B��)�!B,J� K �Q+��H,=F5)�A=�Q+B�M��+�� �
+P+���AJ��!<,J�~?R���Q�R�"! K ���Q+H�
K +H�;�1)�F5�H,J���\!5/

0
_��:Û�k �1/�^Qa ^10�05a Ë���-JÏ~Ðj4�ÌCÎ �4ÿU-y+up�-$xyÌR�cÿ�E%��!��H� �L&(�R!#���°��&B��)�! ä � C�AJ,=!*� K AD� O X
E%+�,.C��;�%I��5�M��+H�Y?R�����R��! K ����+��R/

l"_105a �1/�^�^ Û�k�^�_ml ni-Hp'Í'p�p'Ñ�o�ni-�p'Í'p�4tÏ=yN�S-$4DÐ8�1��!HF5+�,.I	�"!L� ��E¼�1+[�Q&<�8,=! K ��+HX
��+[� O ���B,J�B�H� ���Q�H+�,DF
�QA K �
+*�M��+�&¤�Q��F5�"!5�;�Q���P�1��!HF5+�,.I	�"!������@��,=!#X
����+ O ���'�����u�1+$��&<�Q�H,=FG�Q+H�$!Y�M+���& ��+��W�
�«�H� ���Q�H+��G�H� +���) C��
F5���1�H�
& K ��+[�Q+ O �������Q�H+��R/�v½�eF5��gR�
+$!�I����H��Ý���!*���
+H�<�Q�\� ä ��!#�HX
�
+H���M��+�&¤!L�Q�e�1+[�Q&<�;����� ��) C��u,J��F5����Fj�
�1�H+$������!��°��+-&B��+��3���
�������M��+�&B�W+
/

05a�_ml�l �1/�^�^ 05azÛ�� +upRyW¾Cÿ$4¿�ÀE%��!���� �u�1,.� C��Q�<?;Fj����AD�Q���z�M+���& 0
��aR�«�H� +���) C��
0
��_ml�/ÚÙL��,D!B�QAD!#����F$���Q+[��F5�H�
+8,J�Á?����Q�R��! K ���Q+H�'É�!Y�H+$��C���� O+upRyW¾Cÿ$4¿�;/

0
^���^�� �1/�^�^ 2:Û��Qa b8ÿJÍ'¾jx�ÿG�1�"!�F5+H,JI���!3������Â-�
&8I A.�3�°�Q&B,.A O �Q� ä � C�A.,=!*�«��F5����+$!j�
�*EV�S�Q�UE%����&¼EV�W+�� K �Q+H��,=Fj) A=��+�A O � ���H���3�M��+ K �
+*�M��+H&<�Q��Fj��!�,J�
?R�����R��! K ����+�� K A=� O !5/

0
^�_:Û�k �1/�^10 2�����_ Ë���p�-$x�ÿ=Ð��Up'Í'¾�E%��!���� ä � C�A.,=!*�@�"!�!�� O ,=!*�iE%� �LE%+H���H�V����� K � K X
) AD�Q+S�Up'Í'¾	Ã Ð(� p�x�ÿ=Ð�67-=Ì'ÍÄ± ��pQ²zÿ=Ð2Î4ÿHp�-dÿ$/

0
^�a'Û�_ �1/�2�k kRl�l ����Ì'Í'pLÐ%bq·�oYE%��!���� �-�Q����� �8Z�&(�R!#��,.& K ��+��[�Q�;���1+[�Q&<����,=!*�$!
�Q�e��� �8����+�A O ä AJ,�å"�QI��
���\�Q� K �W+�,J�;��/�]Ä?����Q�R��! K ���Q+H�Y,.&B,J�[�Q���"�
Â O ��É�!V)�!*�@����!#���;F
�;,J� C8!*,J�H)��Q�H,J���\!5/



`10

TU�QI A.�TÛ;/�^; �����n-±��
g��QA.)��Q�H,J���PC�+H��) K
ÞL�;F5,D� ?R,.& ?�,�å
� TV,J�HAJ�q�Q�\�iÞ���!�F5+H, K �H,J���

¢�I O �H��!
£
2�2�2�210 �1/�_�k 0�l6Û�`�_ Ågÿ$4���o'Í8ÏDÑmÆiÇvÑ�p�xy-j�Rx�ÿ�Æ�±�·hÐj42ÿJÍ8Ï=y<o'Ï~Ð6ÿHpLÐ6ÿ=Ð�È*7$É�Ê1Ë$É�ÌR9
Í(�;,=!#X

F5)�!H!#��!����QEÎ�H� ��Ï��
�H�
+$����!<�-�1&B,.� ,=!*��+$����,.���z����!G�Q&B�
�\�1���
�����tA.,=!*���Q���1,=!H�QI ,.AJ,J�H,J��!B�H�Á,.��F5AJ)\�1��!*�
gR�
+[�QA'�rvUÞS?RX�+H�
A=�������
! O & K �H��&<!j/

2:Û�k10�0 �1/�^�k a 0W��� ��n�� Ñ�Ì�4�Ï=yCÿ�Æ��SÑ14tÏ=ÐFÏ�-�p�xho�-5�6þLÐGÈ°Ê5É�ÑRÑ
É�ÌR9
Í8,=!S�B� ����,=Fj�3�M+���&
����� � Þ��º+����R) ��!*��,J��CG� ��&B,.���Q�H,J����!@�M��+8&B�
&'I��
+[!��H��!*�
+�gR�
���Ò�Q�Ò�Q�;��,Jg;,J+[�QA��1+�) C�!LFj��&B&B,.���H�
��/

210W`QaR` �1/�^�` 0
��k�� Ó�ÔL± Æi����nr±Po	ÿJÍ8Ì�Î@-=Ì#Õ6ÿHyj4�ÐSÿ�Ö�42ÿJÑ�ÐlÏDÌ'Ñ}È*7$É�Ñ�×�É�ÌR9
Íe,=!��S!*� ��+H�
�1�;F5)�&B�
�;�@&(�
�1�H,J��� ,J� C(�������'�Q�}� K K A.,=F
����,.�����1)��<� �Q�H�B����!
I��
�
�P�
s1�H�
���1�"��/

2�^)Û�`ml �1/�^�` Û��ml�0
k ��n��LÆvË���Í'�Rx�p�4�Ï=Ð6ÿ-xyÏ~Ðj4�Ì#6SÌ�-�Î ��p'ÑBo�-j�Lþ6Ðrp'Ñ oY¾lÏDÌ�xyÌZþ'Ï=y$p�x�o	ÿ=ÐjØ
Ïâþ'Ñ p�4tÏDÌ'Ñ�ÐBÈMÑ
Éi7RÙ$É�ÌR9
Ír,=!��SAJ,=!*���Q���1+H) CR!��M��+VE%� ,DF
�8��� �r! K ��� X
!#��+3����!-�
s FjAJ)�!*,JgR�3&¤�Q�;)1�°��F5�H) +�,.� C8+�,JC��1�[!5/<¢wTV���B�1�;Fj) &B�
�;�
E%��!_ß*)\�1C����<+��
A.�
g��Q�;�V�H�B�R) �
+ O 0W�1/¡£

2�k�`��:Û �1/�^�` Û�^�^�_�2 ��n��LÆvË���Í'�Rx�p�4�Ï=Ð6ÿ-xyÏ~Ðj4�Ì#6SÌ�-�Î ��p'ÑBo�-j�Lþ6Ðrp'Ñ oY¾lÏDÌ�xyÌZþ'Ï=y$p�x�o	ÿ=ÐjØ
Ïâþ'Ñ p�4tÏDÌ'Ñ�Ð'È.×�É�Ñ 7$É�ÌR9
Í�,=!U�LAD�Q���W+�gR�
+[!#,.���S�Q������� K +H�
g1,.��)�!U�1�;F5X
) &B�W�1�W/V¢wTV��,=!%�1�;F5)�&B�
�;�VE%��!L��A=!*�rß*)��;C����B+��WAJ�
g��Q�;�
/�£

2�_�2�^�` �1/�^ml 0W2:ÛRl�2 Úe�1¾jxyÏ=y�Ó�ÿHp�x�4¿�S±�ÿ/-5ÐFÏ=yCÿHÆ·Ñgÿj��ÐW·hÐj42ÿJÍ!Ì#6q-ZÿHyZÌ�-�oLÐ�È°Ê5ÉiÙ$É�ÌR9
Í��1�
X
!�Fj+�,JI���!�� K +H� K �R!H�QAi�H�3��!*�$�QI�AJ,=!*�<�@���
E®Û�+�,Jg���F O �-F5��! O !#�H�
&
�Q�h+���F5��+$� !j/

2�`�_ml�_ �1/�^ml 2�_�^�� Ó�ÔL± Æ��L�Hn-±�o�-j�Lþ¾-ZÿJÏDÍ'¾
��-aÐ6ÿJÍWÿdÑ14�Î@-=ÌZþ�-Hp'ÍÜÈ.×�Éi7RË$É�ÌR9
ÍN�1�
X
!�Fj+�,JI���!%���P�QAJA.�;F
�Q�H,J���B�Q��Ý�_3&B,.AJA.,J���'C�,JgR�
�8���8!*�$������!V�H�'� �
A K
�����
&µE%,J���ÒF5�R!*�$!L��� K +H�Qg;,=�;,J� C(�@Þ�T-/U¢wTV� ,D!L�1�;Fj) &B�
�;�%E%��!
ß*)��1C�����+H�
AJ�Wg����1�����8��� �q�R) �
+ O /¡£

210W`�`:Û �1/�^:Û 0�l�l"k�_ ��pR¾5x�ÿ9Ì#6uyZÌ'Ñ142ÿJÑ14DÐzÈ*7$É�Ñ�×�É�ÌR9
Í�!#)�&B&<�Q+H,�å
�"!3,J�®��!#�
�;���W��F5�
��+ K � +[��!*�'����F$�<�Q��!*�
gR�
+$��A��
�;��+H,J��!V,.�<��� � � �"�1�
+$��Ai�%�
C�,D!#�H�
+
�
,J�\F5AJ)��;,J� C8!*��&B�-+H�
A=�������B�H�8�-v2Þ@?�/

2�2���_ �1/�^�2 2��10Wk�` ��n��LÆvË���Í'�Rx�p�4�Ï=Ð6ÿ-xyÏ~Ðj4�Ì#6SÌ�-�Î ��p'ÑBo�-j�Lþ6Ðrp'Ñ oY¾lÏDÌ�xyÌZþ'Ï=y$p�x�o	ÿ=ÐjØ
Ïâþ'Ñ p�4tÏDÌ'Ñ�ÐPÈ*7$É�Ñ;95É�ÌRÌ
ÍS,=!���� �%Ç`-=Ðj4���p�x 6G�Q�h�Q�<����+�A.,J�
+�gR�
+$!*,J���
�Q�e��� �8�;�;F5) &B�
�;�$!%AJ,D!#�H������I	��gR�R/8¢wTV���8!#��F5�����G���QA��V���%�H� ,=!
�1�;F5)�&B�
�;�VE%��!_ß*)\�1C����<+��
A.�
g��Q�;�
/�£



`�2

T���I AJ��Û1/´a   � +H���Q���1��E%�<�Q���
g���AJ)�����,J����!
ä g��QA.)��Q�H��+$! ßL)�&YI��
+��Q� ä g��QAJ)\�Q��,.����!

��+���) K �LA.A�à�Ti���[�QA Ti���[�QA Û��
+ K �Q,.+
á ,J� á �Qs �Lg1C

ä ! K ,.������C�� a;à�_ 05a;l a _ a /.0
?R�����R��! K ����+�� ^Rà�l 05a�� ^ _ a /��
�-v2Þ@? ^Rà�^ 0
��` ^ ^ ^1/��
T����$��A ^�k�_ ^ Û ^1/�l

T���I AJ��Û1/�_; ��L��� C��q�Q�h�Q��!*EV�
+[!��H�B!H�Q&B���m) �"!#��,.���
á �Qs µ���) �;� Ûh+H� K /��Q��a1l"k
! K +������ ?R) &B&B�"�

0 0
kml a�0�/.0Q¯ ì
2 0
^�_ 2�`1/�2m¯ Û�k;/�^m¯
^ 0
2�^ 2�_1/�l�¯ k�_;/��m¯
a ` 0�/�l�¯ k:Û;/¡l�¯
_ 0FÛ ^1/�^m¯ 0W���;/��m¯



`�^

T���I AJ��Û;/âÛ1 SZZÞ�,=!#�H,J��Fj��,JgR�W� ��!�!H]@I +H���Q���1��E%�
ßL) & Þ���!�F5+H, K �H,J��� ä g��QA.)��Q�H,J����!
� ��à�� ^�� ¢�Û;/âÛ;0Q¯8£
0 gR�W+ O 0W^ml ¢w^��1/.0
`m¯8£
2 !*��&B�WE%���Q� 0W`�_ ¢�a��1/�l�_m¯8£
^ I\���1A O 0W��2 ¢w2�21/´a1l�¯8£

TL¬rTU�-â a�_Qa

�����@�Wg���AJ)�������+$!-!*��+$� O ���B� �8&B��+��-�H���Q�u23�M+���&º����F$�<���H� �
+�E%� �
�G����!#E��
+�,.� C /eTV� �'! K +������
F5A.���Q+HA O ,J���1,DF
�Q�H��!V!*��&B�Sg��Q+H,=��I ,JA.,J� O ,J�P�Q�\!#EV�W+�,J��C � I ) ��� ���%�
� ��)�C����H�BFW�Q)�!*�3Fj����F5�W+��i/

íQîw§Qî�ï ã!÷Hª	ö�÷ZùSú�ö�÷�ò�ücùSü�ª ª
TV� �B{�+[!#�'�*EV�G���S��� �P!*�
gR�
���R) ��!*��,J����!3EV�W+��<���«�CØ���+H�'���u�
g��QA.)��Q�H�B� ��Eº�CØ���F5�H,JgR�
A O �H� �
AJ,.� �;X�� O;K ,J� CrF$� �R!*�L&B�"�Q� ,.� CQ�M) A K ��+H��,J����!����i�H� �L�*E��S�1�;F5) &(�
�1�[!5/ � ��+�I����H�B��� �r!#��) +$Fj���Q���
�����3�;��!#�H,J������,J���<�Q���H� �SAJ,J�����;��� �S)�!*�
+%E%��!L��!#�R���� 

ÙL��Eä�1,D!#��,.��F5�B,D!Y������� ,.C�� A.,JC��1�H���t�H�
s1�(E%,J����,J�z�����u!#��)�+$F5�¸¢w�1�"!#��,.���Q�H,J����£
�1�;Fj) &B�
�;�CÜ

�1/8Ñ�É�p	 ������@�W�1�H,J+����1�;F5) &B�W�1��E%��!VA.,J� �R�"��Ò
0�/GÅ4ÿjå5·  �� ,.C�� A.,JC��1�H���Y��� K ,=F�,=!%F5A.���Q+HA O �1,D!#��,.��F5���M+���&�+��"!#�%�Q�h�1�;F5)�&B�
�;�FÒ
21/@±gÌ'ÍWÿj����p�4JÒ
^1/@d�pRo1x�·  ���� �
+H�L,D!�� ����� ,.� C8�1,D!#��,.� C�)�,=!#�����Y��I���) ����� �r� ,JC�� AJ,.C��;�����'���
s;�
/

0
�RluAJ,J��� !3E��
+��P�
g��QAJ)\�Q���"���%!#�}2105a�A.,J� ���W��� K ��,.�1�[!YEV�
+H�PF5����!*,=�1�W+�����/ � ��+¤`Qa����3�H� �R!*�
�
��� K ��,J�;�$!j����� �8! O !*���
&Ü�1,=�������q!#�
A.��F5�r�B�1�;F5)�&B�
�;� K ��!�!H�QC�����,J�\!#���"����AJ,.� �;,J� C8��� �'�W�1�H,J+��
�1�;F5)�&B�
�;�
/|vw�¸��� ��!#��F
��!*��!5�%�����G�
g��QAJ)\�Q����+$!YE��
+��P� ���<C�,JgR�
�¸��F
�\�Q��F5�P��������!#E��
+B�H� �
�1,D!#��,.��F5�H,JgR�
� �"!�!��m)���!#�H,J���\!CÒ��'g���AJ) �S���-Z[��]YEe��!%��!H!#) &(����/

TV� ��^�k�_��
g���AJ)�����,J����!B+���!*) AJ�H���«,J�|l"k��¸�1,=!*��,J�\F5��,.gR�
� ��!H!3+$�Q�H,J� C�!5/¼^�^:Û��Q�'�H� �R!*��Fj��+�X
+��"! K �����;���«���u��� �Ò`Qa�FW��!#�"!�E%� �W+����H� ���W�1�H,J+��P�1�;Fj) &B�
�;�'E%��!�A.,J� �R����/zTV� ��+H�
&<��,J� ,.� C
�
g��QA.)��Q�H,J����!�I +������8�1��E%�<��!�!*� ��E%�B,J�(T���I AJ�SÛ1/ Û1/�vw�'AJ�"!�!��������<�S�m)\�Q+��H�
+��Q����� �rF
��!*��!5�R�H� �
�
g��QA.)��Q�H��+[!h�M�
A.������������� �r!#�
A.��F5�H���3���
s;��Ee��!��������1,=!*��,.��F5��E%,J�H� ,J�',.�$!�F5���;�$��,J� ,.� Cq�1�;F5) &(�
�1�W/
vw�%,=!��QAD!#�8,J�;���
+H��!#�H,J� C'�H�Y� �����q�������-^��Y�
g��QA.)��Q�H,J���\!�+[�Q���"�������@�W�1�H,J+��q�1�;Fj) &B�
�;�%��!LAJ,.� �R���
¢��H� �<Z���à"��]B����!#E��
+5£[� �
gR�
�B�H� ��)�C����H� �q! O !#�H�
&µ�1,D�¤�����
/

vw�@Ee��!S� � K �����H���Q�q��� �(�1,D!#��,.��F5�H,JgR�
� �"!�!%EV��)�A=���1,.&B,J��,=!#�Ò��!S��� �(!#,�å
�Y���%�H� �B!*�
AJ�"F5�����
K ��!�!���C��GC�+��
E�,J�¸F5��& K �Q+H,=!*�������u,J�[!'F5���;�$��,J� ,.� Cu�1�;F5) &(�
�1�W/�>L�;�M��+��H) �������
A O ��T���I AJ�IÛ1/�l
!#���QE�!B�H���Q�B�H� �G�
g��QA.)��Q�H,J����!B�1������� K �Q+H��,DF5) A=��+�A O !*) K K ��+H�<�������
/~�LA.��� ��) C��z,.�B,=!'��+H) �



`Qa

T���I AJ��Û1/�lR vÞL,=!*��,.��F5��,.gR�
� ��!H!�g !j/ K ��!H!��QC��8!#,�å
�
?R,�åW� ßL)�&YI��
+��Q�
�Q� �
g��QA.)��Q�H,J���\!

K ��!�!���C�� ��à�� gR�
+ O !*��&B� I����
�"æ�kR¯ ^ Û;0 `�_ aR^
0
�
æi0Wkm¯ � _ 0lÛ _
2��
æ�2�km¯ � 2�^ ^�^ 0�0
^��
æ�^�km¯ � 0W2 2�2 Û
aR�
æ a�km¯ 0 0lÛ k 0
^
_��
æ�_�km¯ � l 0W2 0�0
Û��
æ4Û�km¯ � ` a �
l��
æ�l"km¯ � � 0 2
`��
æ�`�km¯ 0
` � � _
k��
æ�k�km¯ ` _ ^ Û
0
���m¯ � � � �

���\�Q�3+H�
A=����,.gR�
A O �M�
E��
+q!#&<��AJA�A.,J� ��!S�Q+��(+$�Q�H���ÁZHI����1A O �;,=!#�H,J��Fj��,JgR�"]�¢M&B�R!*�3!*&<�QA.A K ��!�!���C���!
�Q+H�<+$�Q�H���«���'AJ����!#�8!*��&B�
E%�\�Q�8�1,D!#��,.��F5�j£$������� K ��!�!���C���!'E%� ,DF
��EV�W+��B+[�Q���"�çZ�I\��� ]G+$��� C��
����+���)�C�� ��) �<��� � K ��!�!*,JI A.�u!#,�åW��!5/®ßL�������H���Q�(&B�R!*�Y���3�H� �G^��ÁZ������<� K K AJ,DF
�QI�AJ��]G+$����,J��CR!
�;F
F5)�+@E%���
�������YA.,J� �Ò!#,�åW�',=!S�m)�,J���'AD�Q+HC��R q!#��&B�Y�Wg���AJ)�������+$!-�
g;,=�1�
�;��A O �M�
AJ�S���\�Q�S&B�R!*�S�Q�
�����3�;�;F5) &B�
�;��E%��!%F5AJ��!#�S�
� ��) C��<���uZ$��AJA��Q����� �q�1�;F5)�&B�
�;�$]@�H�'E%��+�+$���1��!*)�F$�����P�Q��!*EV�
+W/

�LAJ�H� ��)�C��z!*��&B�PI����;A O �1,=!*��,.��F5��,.gR�B���Ws1�',D!Y!*�
AJ��Fj����������gR�
+82mà"^��Q�q�H� ���H,J&B�BgR�W+ O ��+
!#��&B�
E%�������1,=!*��,.��F5��,.gR�-���Ws1�%,D!%F
� ��!#�
��/VTV� �"!#�S+���!*) AJ�[!�,.���1,DF
�Q�H�-�������L�H� � K �Q+���I +H���Q���1��E%�
�Q�\��F5��& K �Q+H,=!#����!S!#)�FWF5��!�!w�M) AJA O {���� K ��+��H,J����!3�Q���H�
s1�SE%� ,DF
���Q+H�B�;,=!#�H,J��Fj���M+H��&Î�H� �B���Ws1�
��!��'E%� ��A.�R/V¬�) +L�Ws K �
+H,J�
��Fj�-!*) C�C���!#�H�������������Q) �H��&<����,DF
�QA.A O !#�
A.��F5��,.� C3�H�
s;� K ��+��H,J���\!LE%��!
)�!*�5�M) A�Ò;��� �"!#�q!#�[�Q��,D!#�H,=F
!%!*) K K ��+H�-��) +�,J�;��)�,J��,.���i/

íQîw§Qîw§ èQøQú_õrª
TV� �¸Z$�1,D!#��,.��F5�H,JgR�
� �"!�!�]G�R) ��!*��,.����!'EV�
+H�P�Q�®�Q�H���
& K �'�����1�
�H�
+�&B,.� �B,��-�H� �G!*�
AJ��Fj���������Ws1�
K ��+H��,J���BE%��!��1,=!*��,J�\F5���M+���&¼��� �����Ws1��,.�YE%��,=F$�',J��E%��!h�W&YI���� �;����/UTV� ��� �
s;���*EV�q�m)���!#�H,J���\!
��!*�R���BE%� �
�H� �
+%�����3!*�
AJ�"F5�����'���Ws1�%,.��F5AJ)\�1���B�'!*,J� C�AJ�S��+%&8) AJ�H, K A.�%��� K ,=F
!-¢M��+�!*) I ��� K ,=FW!
£��Q�
�1,D!�F5)�!H!#,.���i/rTV���Q�-,D!5��!#� ��) A=���H� � K ��!�!���C��8���
gR�SI	�W�
�GI +����R�
��,.�1�H�B���G�
gR�
�P!#&¤�QAJA.�
+%) � ,.�
/
TV� �q! K ��Fj,¡{�FS�R) ��!#�H,J����Ee��!j 



`�_

T���I AJ��Û1/�`1 -Z � �;Fj)�!�]YI�+������ �1��E%�
ßL) & Þ���!�F5+H, K �H,J��� ä g��QA.)��Q�H,J����!
� ��à�� 0W^ ¢w2;/�`)Ûm¯8£
0 �H,JC��1�HA O 0W`Qa ¢�a��1/�_�^m¯8£
2 !*��&B�WE%���Q� 2��10 ¢�a�a /�2ml�¯8£
^ A.�R�R!*�
A O _)Û ¢�0W21/�^�^m¯8£

TL¬rTU�-â a�_Qa

ÙL��E¼�M�;F5)�!H!#���«,D!3��� �P� ,JC�� AJ,.C��;�������H�
s;�YE%,.��� ,.�t�H� �P!#��) +$F5��¢w�1�"!#��,.���Q�H,J����£
�1�;Fj) &B�
�;�CÜ

�1/8Ñ�É�p	 ������@�W�1�H,J+����1�;F5) &B�W�1��E%��!VA.,J� �R�"��Ò
0�/���Ïâþ��;4�x�·  ���� A O �����@�H� K ,DF-,=!%F5��gR�
+H���YE%,J�H� ,J�<�H� �S���
s;�FÒ
21/@±gÌ'ÍWÿj����p�4j �&8) AJ�H, K A.��!#) I���� K ,=F
!j� I ) �%����� O �Q+H�q�QAJAi+H�
A=��������Ò
^1/@��Ì6ÌLÐ6ÿ$x�·  ��H� �S���
s;�%,J��FjAJ)��1�"!V!#�WgR�
+$��A���� K ,=FW!VE%,J���P� �'+��WA=�Q�H,J����!#� , K /

�-!SE%,J���u������Z$�1,D!#�H,J��F5�H,JgR��](�m) �"!#��,.����!j��,¡���Q���
�;��,.+��(�1�;F5) &(�
�1�rE%��!'!*�
AJ�"F5�����G��!@�H� �BAJ,.� �
�
��� K ��,J�;�
����� �3�M�;Fj)�!L�Q���H� �'F$� �R!*�
��&¤�Q���W+�,=��AiE%��!-F5���\!#,=�;�
+����<) � ,.& K ��+��[�Q�;�
 V�H� �3,D!�!*) �3,D!
� ��EuEV�
A.AQ�M�;F5)�!H!#���-,D!i�%!#�
A.��F5���"� K ��!H!���C��R�������U�Q�q�
�;��,J+H���;�;F5) &B�
�;�
/U¬���������l"k��%�
g��QA.)��Q�H,J���\!
�Q��AJ,.� �'�
��� K ��,J�;�$!j�1����A O aR_Qa K ��!�!���C���!��Q+H�SF5����!#,D�1�
+��"��/�TV� �-�
g���AJ)�����,J����!%�Q+H�S!#)�&B&<�Q+H,�å
�"�
,J�uTU�QI�AJ�<Û1/�`1/qTV� �'�$��I AJ�',.���1,DF
�Q�H��!L���\�Q�-�H� �')�!#�W+$!LI��
A.,J�
gR���<��� �'�H�
s;��)���A��1,D!�F5)\!�!#,.���uE%��!
��,.C��;��A O ��+�!#��&(�
E%���Q���M�;F5)�!H!#���<,J�<��AJ&B��!#�%��AJA�F
��!*��!5/�TV� �
+H�-,=!VA.,J���HAJ��+��
AD�Q�H,J���\!#� , K I��
�*EV�
�
�
�����-�
g��QA.)��Q�H,J���<����� K ��!�!H�QC��zÉ�!3Z#�M�;Fj)�!�]8�Q���B�H� � K ��!H!��QC��'É�!%!*,�å
�r+��
AD�Q��,.gR�L�H�'��� ��!#,�åW�L�����H� �
�1�;F5)�&B�
�;�
�;�QA.��� ��) C��uTU�QI A.��Û1/�k'!*� ��E�!L�����
+��-,D!%�Y!*AJ,.C��;�%���
���;�
��F O �M��+�A=��+�C��W+ K ��!H!��QC���!L�H�
I��SAJ��!H!VEV�
A.A	�M�;F5)�!H!#����/

vw�-!*�
�
&<! K +���I��QI A.�3�H���Q����� �q+��
AD�Q�H,JgR�S!*,�å
�S�Q�h��� �SAJ,.� �B&<� O I��'�YA.��!�!V)�!*�5�M) A K +��"�1,=F5�H��+
�Q���M�;F5)\!L���������H� �'��I�!#��AJ) �H�8!#,�å
�R��I ) �-�;� �;A O �W� ��) C��uT���I AJ�<Û;/J0W��!*� ��E�!L���\�Q�-�H� �GZ�I����1A O
�M�;F5)�!H!#����]��1�;F5) &(�
�1�[!'�Q+H���;,=!#�H+�,.I ) ���"�t����+���)�C�� ��) �B������+[�Q� C��G�Q� K ��!�!H�QC��u!#,�åW���������V,.�
�°��Fj�
� &B��+��SF5����F5�
�;��+[�Q�H���YE%� �
�P��� � K ��!�!H�QC��N!#,�å
��!%�Q+H�q!#&<��AJAJ�W+
/

TV� ��Z*�M�;F5)�!�]G�Q���H� �<�1�;Fj) &B�
�;� K ��+��',=!S)�!#�"��I O ��) ����&<�Q�H,=F'AJ,.� �G� O1K ,.� C��H��A.�R�����M��+
!#)�&B&<�Q+ O �����t�
s K ����!#,.����A.,J� ��!5/uvw�3,D!3���;)�!@� ����ß*)�!#�',.& K ��+H�$�Q�;�3�H���Q�'�H� �B�
�\� K ��,J�;�'I��
�M�;F5)�!H!#����� I ) ���QAD!#�'�H���Q�%�H� �q! O !#���W&�I��q�QI A.�S����ß*)��1C��S��� �S�;�
C�+H�
�-�Q�U�M�;F5)�!j/VTi�'���\�Q���
�����
�GZ$F5��+�+��"F5�$]8�Q��!*EV�
+����8�����@�Wg���AJ)�����,.���G�R) ��!*��,.���<E%��!L��) ����&<�Q�H,=F
��AJA O C��W� �
+$�������B�M��+��
gR�
+ O
F
��!#�S��F
F5��+[�1,J��C'���'�����S�Q&B��) �;�V�Q�U�Ws1�H+$�Q���
��)�!V�H�
s;�V���\�Q�%E%��!%��� �;���B�1) +H,J� C'A.,J� �'&(�
+�C�,J� C
¢w!*�
��?R�"F5��,.���¸_1/�21/�2R£$/�TV� �B����+���!*� ��AD� !3)�!#�"�t��+�� K +H��!#�
�;���"��,J��TU�QI�AJ�BÛ1/.0�0�/ � ��+3����,=!'!#�W�
�Q�h�
g��QAJ)\�Q��,.����!j�	�H� �3A.,J� �(&B�
+�C�,J� C8Fj) ���6Øi!�EV�
+H�3!*�
��AJ��E|�
� ��) C��P�������-� �8&B��+H�S�������u2��m¯
�
s;��+[�Q� �
��)�!��H�
s;�VE%��!�A.,J�R�
A O ���'�;FWF5) +
�;��� ��) C��<�H� �
+���EV�W+��S�-�M�
E®F
��!*��!�E%���
+��S��AJ&B��!#��l�_m¯



`:Û

TU�QI�AJ��Û1/�k1  � �;F5)�!%g !j/ K ��!H!���C��8!#,�å
�
?�,�å
� ßL) &8I��
+��Q�
��� �
g��QA.)��Q�H,J����!

�
��� K ��,J�;� ��à"� ��,.C��;� !*��&B� AJ�R��!#�
�
æ�km¯ � k�^ `�_ 0FÛ
0
�
æ�0
km¯ � k 0�0 Û
2��
æ�2�km¯ � ^�� ^�2 _
^��
æ�^�km¯ � k 2�2 k
aR�
æ;aRkm¯ 0 0
_ 0W` _
_��
æ�_�km¯ � 0
^ 0W� l
Û��
æ�Û�km¯ � k ^ �
l��
æ�l�km¯ � � 2 0
`��
æ�`�km¯ ` _ l 0
k��
æ�k�km¯ a 0 0�0 Û
0W���R¯ � � � �

TL¬-TU�-â 0W^ 0W`Qa 2��;0 _:Û

TU�QI�AJ��Û1/.0
�1  � �;F5)�!Vg�!5/��QI�!*��A.) ���q!#,�å
�
?�,�å
� ßL)�&YI��
+��Q�
��� �
g��QA.)��Q�H,J���\!

�
��� K ��,J�;� ��à�� ��,.C��;� !#��&B� AJ�R��!#�
�
æé0
�����'I O ����! Û 0W^�^ k�a 0
2
0$æÀ2������'I O ����! 0 ^:Û Û;0 0�0
2
æÀ^������'I O ����! 2 ` 0W` 0
�
^
æ®aR�����'I O ����! � l l 0
a�æÀ_������'I O ����! � � 0W� l
_
æ�Û������'I O ����! 2 � 0 0
Û
æ~l������'I O ����! � � 2 2
ljæÀ`������'I O ����! � � 2 0
0�0$æ�0
2������8I O ����! � � � a
0FÛ
æ�0Ql"�����8I O ����! � � ^ ^
2�^
æ�2Qa������8I O ����! � � 0 2
_��
æ�_10W�����8I O ����! 0 � 0 0
_10$æ�_�2������8I O ����! 0 � 0 0

TL¬-TU�-â 0
^ 0W`Qa 2��10 _:Û



`ml

TU�QI�AJ��Û1/.0�0� �TV� +H��!#� ��A=�Y�M��+r�1�5{\� ,J� CGZ*�M�;F5)�!H]
Û��
+$Fj�
�1���
s;��+[� µ�� ��,=F5�
0
�1/.0
æ�0W���m¯ â��R��!#�
A O �M�;Fj)�!�!*���
a /.0
æ�0W�m¯ ?R��&B�
E%�����V�M�;F5)�!H!#���
�1/��"æ;a;¯ TV,.C��;��A O �M�;F5)�!H!#���

T���I AJ��Û;/J0
2; �? O !*���
&ºg�!5/��Wg���AJ)�������+$!%���B�M�;F5)�!
ä g��QA.)��Q�H��+�ß*)��1C��
&B�
�;�$!

? O !#�H�
& ��à�� ��,.C��;� !#��&B� A.�R�R!*�
��,.C��;� 0
� ¢°21/�2��m¯8£ 0�l�k ¢°^�k1/´aR^R¯Y£ 0
`�2 ¢MaR�;/���kR¯Y£ ^�a ¢#l�/­aRkR¯Y£
!#��&(� ^ ¢°�1/ Û:Ûm¯8£ � ¢w�1/����R¯Y£ a ¢°�1/�`�`m¯8£ ^ ¢w�;/âÛ:ÛR¯Y£
A.�R�R!#� � ¢°�1/����m¯8£ _ ¢�0�/.0
�R¯Y£ 0
_ ¢°^1/�^��m¯8£ 0Wk ¢�a�/J0
kR¯Y£

�Q�h��� �SAJ,.� �R���'&<�Q�H�
+�,D�QA�E%��!%Fj����!*,=�1�
+H���B�
s;��+$��� �
��)�!5/
�êFj��& K ��+�,D!#���zI��
�*E��
�
�z�����G�
g��QAJ)\�Q����+$!P�Q���z��� ��! O !#�H�
& ,D! K +���!*�
�;�����«,.�Á�H� �uT���X

I A.�fÛ1/.0
21/�TV� �-�[�QI A.�S!#)�C�C��"!#�$!%���\�Q�%�����3��AJC���+�,.��� &�,=!��m)�,J���rC��R�;�G�Q��,=�1�W�1�H,¡� O ,J� C<Z��H,JC��1�HA O ]
�M�;F5)�!H!#���'AJ,.� ��!5��I ) ������!�C�+��"�Q���1,¡ë¤F5) A.� O �1,=!*��,.� C�) ,D!#� ,.� C���� �
&~�M+���&¹Z$!*��&B�WE%���Q�[]��M�;F5)�!H!#���
AJ,.� ��!5/

TV� ,=!��
g��QAJ)\�Q��,.��� K �Q+[�Q&B�
�H�
+rF5AJ����+�A O ,J���;,=F
������!V�H���Q�-&(��+��qEV��+��<� �
����!��H�BI��8�1��� �'���
,=�;�
�1�H,¡� O ,J� C���� ���M�;F5)�!i�Q��!#�WAJ��F5�H���L&<�����
+H,=��Aw/ivw�U,=!�AJ,.�R�
A O ���\�Q�U��� �e�Q����A O !#,=!i� �
�"� !��H�LI���AJ�;F
��A
���8�����-&<�Q�H�
+�,D�QA°�1�����������r��!��3+���!*) AJ�%����F5��& K ��+�,J��C',J�V�H�B�����
s;���W+�����Ai�1�;F5)�&B�
�;�V��+��;�;F5X
) &B�W�1� K �Q+H�
/�TV� �3+H��F5�
�;�%!*)�F
F5��!H!#��!V,.�<��� �
&(�-�
s;��+$��F5��,.���P�Q�\���1�;F5)�&B�
�;�%!#)�&B&<�Q+H,�å�����,.���
�M) +H��� �
+�!*) C�C���!#�r!#)\F
�P�Q�Ò� K K +��R��F
��/=�ì?�?;kQaR�

íQîw§QîMí î�ücôVó�ö4ü�ï�ùSü�ª�ª
� ��F
��)�!#�<���S��� �PE%� O �H� ���
g���AJ)�����,J���z�1�;Fj) &B�
�;�$!SEV�
+H��F$� ��!#�
�i����� �
+H�<E%��!'AJ,.�R�
A O ���uI��
!#��&B�q!#,.&B,JAD�Q+�,.� O I	�W�#E��
�
�P�Q� O �*EV�(�1�;F5) &B�W�1�[!V,J���H� �'!H�Q&B�q!*�
�Uìf��� � O EV�
+H�3��AJAUI��
AJ,.�
gR���
!#,.&B,JAD�Q+����P� K �Q+H��,DF5) A=��+q!#�$��+��H,J� CP�1�;F5)�&B�
�;�
/8ÙL��E��
gR�
+
����� �'+H�
A=����,J����!#��, K I	�W�#E��
�
�G�H� �
&
F
����+[�Q� C��L�M+���&º�
s;��+H�
&B�
A O !*��+H��� C�� ��� +H��) C���g���C�) �R� �H�<¢w!*) + K +H,=!*,J� C�A O £������ �q�Q����AJA°/���,JgR�
�
�*EV���1�;Fj) &B�
�;� K ��+��[!��H���Q�iE��
+���AJ,.� �R�����j��� ���
g���AJ)�������+[!�E��
+��h��!#�R�"���H� ���M��A.AJ��E%,J� C��R) ��!*��,.���i 



`�`

TU�QI A.��Û1/J0W^1 ����WA=�Q�H���1� �"!�!%��!H!#,.C�� &B�W�1�eF5+�,.���
+H,=�
T O;K � �%����!*���<�M��+���!H!#,.C�� ,.� C

ßL�'+H�
A=����,J��� TV� �<&B��!#�'� ,.C�� A O !#,.&B,JAD�Q+ K �Q+��[!��\���«�u!#,.&B,JAD�Q+H,J� O I��
AJ��E
�1/.0
�;/

?RA.,JC��;��A O ßL���tZH� �«+H�
A=����,.���i��]tI ) �P&B��+H���H���Q�~^��m¯ �Q�N�
,J�H� �
+B�H� �
!#��) +$Fj�@��+-!*,J� �(�Q����� �SAJ,.� �8E%��!%�
s;��+[�Q� �
��)�!%���
s;�
/

�%�
A=������� ßL��� �S�Q����� �S���H� �
+rF
��!*��!%� K�K AJ,.����/
?R�H+�����C�A O TV� �P�
gR�
+$��C��P�Q�S�H� ��Z$!#�H+���� CR]�AJ,.� ��!@E%��!Y��gR�
+'�;/âÛ��«¢�I )��

I��
AJ��EÀ�1/�`��m£
ÌRå TV� �r�
gR�
+$��C��%�Q�U�H� �8Z$!#�H+���� CR]3A.,J� ��!�E%��!��QgR�W+V�;/­a��@�����Y�H� �

&B��+��3�H���Q�}�¤�H� ,J+[�ð���%�H� �YA.,J� ��!LE��
+��GZ[!#��+H��� C�]�¢�I )��@�����
�
� ��) C��P���'&<���R�S�Q�¸Z�,D�1�
�;��,=FW�QA=]S+$����,J��C1£$/

v*�1�
�;��,DF
�QA TV� �q�
gR�
+$��C��S�Q�h��� �<Z$!*��+H��� C�]¤A.,J� ��!�Ee��!-�'!*,J&B,.A=��+�,J� O ��gR�
+
�1/�`��

ÌRå TV� �r�
gR�
+$��C��%�Q�U�H� �8Z$!#�H+���� CR]3A.,J� ��!�E%��!��QgR�W+V�;/�_��@�����Y�H� �
��gR�
+V�\�QA¡���Q�h��� �SAJ,.� ��!�EV�W+��<Z$!*��+���� C /�]

ÙL��E®+��
AD�Q�H���B,=!V�����@&¤�Q���W+�,=��A�,J�<��� �SA.,J� ��!dÜ
0�/@ñ Ì�4%p�4�p�x.xw VE%� O ,=!V�H� �
+�����A.,J� �4Ü
21/@±\xyÏâþQ�;4Mx�·  Vg��QC�)��3+��WA=�Q�H,J����!#� , K
^1/@ÔSÿ$x�p�42ÿHo� �C��R�;�G!*,J&B,.A=�Q+H,J� O ��I�) �%��� K ,=F
!%��+��q� ���%�H� �q!��Q&(�
a /@±\4wåVÌ'Ñ:þ�x�·  �gR�
+ O !#,.&B,JAD�Q+���� K ,=F
!%��+��NF5��gR�
+����
_1/@�
o	ÿJÑ14tÏ=y$p�xw ��QAJ&(�R!#�%�Ws ��F5��A O �H� �q!��Q&(�-&<�Q�H�
+�,D�QA�,=! K +���!*�
�1�H���

TV� �<Ó4Ô�Õ·Ö	×�! O !#���W&ºE%��!V)�!#���<���8��!�!#,.C��u��) ����&<�Q�H,=F
��AJA O ��� �3�����H� �R!*�'F
�����
C���+H,J��!V�H�Y����F
�
�Q���H� �G0W�mlPAJ,J��� !-I���!#����) K �����H� �<F5+H,J���W+�,=�B,.��T���I AJ�eÛ1/J0W^1/uTV� �BA.,J� ��!-EV�
+H�<��!H!#,.C�� �����H�
F
�����
C���+�,.��!%�Q+H�SAJ,=!*�����B,.��TU�QI�AJ��Û1/.05a /

^�k�_�AJ,.� ��!�E��
+��q�
g��QAJ)\�Q���"�Ò�M��+-��� �W,J+-+H�
A=�������1����!�!j/STV� �Y�Wg���AJ)�������+$!cß*)��;C��
&B�W�1�[!�I +H���Q�
�1��E%�u��! K +H��!#�W�1�H����,.�GTU�QI A.�<Û1/J0W_1/'¢°v½�r,=!%) ��F5A.���Q+�E%���Q�S�H� ��ß*)��;C��
&B�W�1�'ZH��à���]�&B�����1�2ì
Ï�òDÿ
ò���E%� O ,.�L,D!L��� O �1,yØ��W+��
�;���M+H��& Z$ß��Y+H�
A=����,J����]1/rTV� �R!*�8ÛY+H��! K ����!#��!r�Q+��'��&B,J�H�����'�M+���&
�����3�����QA O !*,=!VI��
A.�QES/�£

¬�gR�
+$��AJAw����� �8�
g��QA.)��Q�H��+$!q�Q���u��� �(! O !#�H�
&ÎEV�
+H�8!#��&B�
E%�����3Fj����!*,=!#�H�
�;�
�i��� ��) C����H� �
+��
,=!%!*) I�!*�$�Q�;��,D�QA��1,=!H�QC�+��
�
&(�
�1��,J�<�����3�;) &YI��
+��Q��A.,J� ��!%��!H!#,.C�� ���<���uZ$!*AJ,JC��1�HA O +H�
A=��������]'�Q���
Z�+H�
A=��������/�]«TU�QI�AJ�8Û;/J0lÛ��;�R��!-�YI +H���Q���1��E%�G�Q�h� ��Eç�H� �3�Wg���AJ)�������+$!S�Q�����H� �'! O !*���
&äF5��&BX
K ��+����Y�M��+%�"��F$� K �R!�!*,JI A.�-+$����,.� C /�TV� ,=!��$��I AJ�S,J�\�1,=F
������!��H���Q�%�H� �q! O !#���W& ß*)��;C��
&B�W�1�[!hE��
+��



`�k

T���I AJ��Û1/.05a� V�-!H!#,.C�� &B�W�1���Q�h+��
AD�Q���"�1� ��!H!
T O1K � µ���) �;�

ß��'+��
AD�Q��,.��� aR_ ¢�aR2;/��)Ûm¯8£
?�AJ,JC��1� Û ¢w_1/ Û10�¯Y£
�%�
AD�Q���"� _�� ¢�a'Û;/¡l"^m¯8£
?���+���� C _ ¢�a / Ûml�¯Y£
v*�1�W�1�H,=F
��A 0 ¢w�1/�k�^R¯Y£
TL¬rTU�-â 0
�Rl

TU�QI A.�TÛ;/J0W_1  ä g���AJ)�����,J����!%�Q��+H�
A=�������1����!�!
T O1K � µ���) �;�

��à�� Û ¢�0�/�_�2R¯Y£
ß��'+��
AD�Q��,.��� 0FÛ�k ¢�aR2;/¡l"`m¯8£
?�AJ,JC��1� 0
2�a ¢w^10�/�^�km¯8£
�%�
AD�Q���"� Û10 ¢�0
_;/­a�a1¯8£
?���+���� C 2:Û ¢�Û1/�_�`R¯Y£
v*�1�W�1�H,=F
��A k ¢w21/�2�`R¯Y£
TL¬rTU�-â ^�k�_

TU�QI A.�8Û1/.0FÛ; V? O !*���
&óg !j/��
g��QAJ)\�Q����+$!%���P+��
AD�Q���"�1� ��!H!
? O !#�H�
& ä g���AJ)�������+-F$� �R�R!*�3�H� ,=!
µ�� ��,=F5� ßL��� � ?�AJ,JC��1� �%�
A=������� ?R��+H��� C v*�1�
�;�
� ��� � `�_ 210�/�`�_R¯ _�k 0W_1/.0Ql�¯ 2�^ _;/�k;0Q¯ l 0�/�`��R¯ � �1/����m¯
!*AJ,JC��1� l 0�/�`��m¯ k 21/�^10Q¯ _ 0�/�2�km¯ 0 �1/�2:ÛR¯ � �1/����m¯
+H�
A=����� l�2 0
`;/�_10�¯ _10 0W^1/.0�0Q¯ ^�2 `;/�2�^m¯ 0Ql a /�^ml�¯ ^ �1/¡l�l�¯
!*��+���� C a 0�/���^m¯ a 0�/���^m¯ 0 �;/�2)Ûm¯ � �1/����R¯ Û 0�/�_�a1¯
,D�1�
�;� 0 �1/�2:Ûm¯ 0 �1/�2:Ûm¯ � �;/����m¯ 0 �1/�2:ÛR¯ � �1/����m¯



k��

TU�QI A.�8Û1/.0Ql� uµ���gR�
+[�QC��q��!�!#,.C�� &(�
�1�eF5+�,.���
+H,=�
T O;K � �%����!*���<�M��+�F$� �R�R!*,J� CB� O;K �

?R,.&B,JAD�Q+ ?R��) +$F5���Q���<!#,.� �8���
gR�-�
s;��+$��� �
��)�!V���
s;�VE%,.��� ,.�G0
�R¯
�Q������F
�<���H� �
+W/

á ��+H��à
A.��!�! TV� �Ò�1,~Ø��
+H�
��F5�<,J�¸�
s;��+$��� �
��)�!��H�
s;�Y,D!�I��
�*EV�W�
�®0
�
�Q�\�¤a��m¯(/

á )�F$�<&B��+H��à
A.��!�! TV� �q�1,yØ��W+��
��Fj�-,=!V&B��+��-�H���Q�PaR�R¯B/

��FWF5� K �[�QI A.�-���V�����LA.�QE¸�
s;��+��W&B�R��,J����F
F5) +[�Q����,J�(��� ��&B,=���1AJ�R���Q�\�Y,J��Fj����F5A.)�!#,.gR���Q����� ��� ,JC��
�
s;��+H�
&B�R/ivw�8��� �rF
��!#��!�E%� �
+H�L�H� �r! O !#���W&�ß*)��1C��W&B�
�;��Ee��!@Z[ßL�3+H�
A=����,.���i��]��H� ���
g��QAJ)\�Q����+$!JÉ
+��"! K ����!*��!�EV�
+H�%!*�R�
EV���S���S�����%AJ��E��
����ìf&B��+H���H���Q�(`��R¯¼¢H05a�aq�Q��0QlWa1£U�Q����� ��ß*)\�1C��
&(�
�1�[!
EV�W+��L�M��+L� �8��+�!*AJ,.C��;�%+��
AD�Q��,.����!*� , K /

>L�1�M��+���)����Q�H�
A O ��E%� �
��Ó4Ô�Õ·Ö	×�ß*)��1C����G�1�;F5) &(�
�1�[!�ZH+��
AD�Q�H������]B�H� �3�
g���AJ)�������+[!-���
���;���
���N�1,=!H�QC�+��
�R/���AJ������) C��B��AJ&B��!#�vÛ��R¯ô���U��� ��ß*)��1C��
&B�
�;�$!�E��
+���,J�8�����BZ$!*AJ,JC��1�HA O +��
AD�Q���"� ]@�H�
Z$!*��+H��� C�A O +��WA=�Q�H��� ]-+$��� C����m�H� � O EV�
+H��F5AJ����+�A O !*�R�
EV�"�@� ���
g;,JA O �H��E%�Q+[�ðZH� �3+H�
A=����,.���i/�]�TV� ,D!
K +H��I A.�
&µ&<� O !#�H�
&��M+���&¹�H� �'!H�Q&B�q�1,�ë<F5)�AJ��,.��!VE%� ,DF
� K +H�
gR�
�;���Q�G,J�;�M��+�&¤�Q��,.���<+��W��+�,.�
g��QA
! O !#�H�
&Î�M+���&õ��F$� ,.�
g1,.� C K �
+#�M��Fj� K +H��F5,=!*,J���i 8!#��&(�B�1�;Fj) &B�
�;�$!-E%,J�H��� ,.C��¸!#,.&B,JAD�Q+�,.� O E%,.AJA
� ���LI��S+��
A.�
g��Q�;�
/

íQîw§Qîwö ÷�ø�ø�÷Vú!ú�ø�ò^ü�©gó�ùvü
TV� �S)�!*�
+$!%EV�
+H�S��!*�R���B���8�
g��QA.)��Q�H�@�H� �qF5��gR�
+$��C��-���������@A.,J� �R�"�Y���
s;�$!j 

ÙL��E®,=!V�H� �S��� K ,=FSF5��gR�
+$��C��-,.�<��� �q�1��!*��,.���Q�H,J���PgR�
+$!*)�!��H� �q!#��) +$F5�)Ü
�1/34tÌ�4°p�xJx�·Bo'Ï úfÿ
ådÿJÑ14JÒ
0�/@ûð�1y$�BÍ8ÌRådÿ� ��
s;��+$�'!*) I �H� K ,DF
!V�Q��!*��) +[F5�S��&B,.���H���Y,J�P�1�"!#��,.���Q�H,J����Ò
21/@û�ÌRådÿ)Ò
^1/@±gÏDÍ8ÏJx�pRåm ��"�m)���Ai&B,Js'�����
s;��+[�Q� �
��)�!%!#)�I ��� K ,=F
!JÒ
a /@�·ÿ=ÐZÐ'Ò
_1/@ûð�1y$�<x�ÿ=ÐZÐ� V��� �1,J�H,J�����QA�!#) I���� K ,=F
!V,.�1�H+��;�1)�Fj���B,J�P�1��!*��,J�\�Q��,.���i/

TV� �S,J�;���W�1��E%��!%���\�Q����� �q! O !#�H�
&ºE���) AD��Fj��& K ��+��-�H� �S�
s;��+$��� �
��)�!�&¤�Q���W+�,=��A�&B�W+�C��"��,.�1�H�
�����@�H�
s;�$!%,J�<��+[�1�
+����(�1��F5,D�1�-� ��E|E��
AJA���� �q��� K ,=F
!VI���A=����F5����/�TV� �N! O !#���W&µ��!H!#,JC�� ��������F
�
AJ,.� �3�H�'�qF
�Q�H�
C���+ O ��!�A.,=!*�����3,.�BTU�QI A.��Û;/J0�lR/�TV� �YZH�
s;��+$��� �
��)�!�]3&B�"��!#)�+��%,=!��H� � K �
+[F5�
�;���Q�
������A.,J� �R�"� K ��!H!���C��%E%� ,DF
�SE%��!i��� �;���3�1)�+�,J��CLA.,J� ��&B�
+HC�,J��CVI ) �UE%� ,DF
�q�1�R��!i� ����F5���1�H+�,.I ) ���
���P��� �(!#,.&B,JAD�Q+H,J� O I��
�*EV�
�W���H� �YA.,J� ��É�!��
��� K ��,.�1�[!5/<vw�u��� ,D!3!#�W�@���r�1�;F5) &(�
�1�[!5�i�����
+��8E%��!



k10

TU�QI A.��Û1/J0W`1  ä g���AJ)�����,.����!%�Q�hF5��gR�
+$��C��
�L��!*EV�
+ µ���) �;�

� 2�2�` ¢w_RlR/�l�2m¯8£
0 0ja ¢V^;/�_�a1¯8£
2 l ¢L0�/¡l�l�¯8£
^ 0W��_ ¢w2)Û1/�_�`m¯8£
a 0ja ¢V^;/�_�a1¯8£
_ 2Rl ¢]Û;/�`�a1¯8£

T����$��A ^�k�_

TU�QI A.��Û1/J0Wk1 %? O !#���W&BXw��!�!*,JC������<F5��gR�
+$��C��-I +H���Q���1��E%�
�L��!*EV�
+ µ���) �;�

� � ¢V�;/����m¯8£
0 0 ¢V�;/�k�^m¯8£
2 a ¢V^;/¡lWa1¯8£
^ kRl ¢wk��1/ Û�_m¯8£
a ^ ¢V2;/�`��m¯8£
_ 2 ¢L0�/�`Rl�¯8£

T����$��A 0W�ml

+$��+��
A O &8)�F$�G�
s;��+$��� �
��)�!3���
s;�#æ���� A O 0W�m¯Î���-�H� �BA.,J� �u�
��� K ��,J�;�$!'��Fj��)���AJA O ,J�\F5AJ)��;������� O
) � +H�
A=�������8���
s;�
/�TV� � K �W+$F5�
�;�V+[�Q� C����Y�M+���&µ�1/�`�`m¯ü���Bl�l�/�^�a1¯(� I ) �V�H� �q!#&<��AJA��;) &YI��
+[!��Q�
F
��!#��!V&<���1�S��� ,D!%�1,¡ë¤F5) A.�����8�
g��QAJ)\�Q����/

TV� �VI�+������ �1��E%�S�Q�\��� ��)�!*�
+FÉ�!��
g��QAJ)\�Q��,.����!i,=! K +���!*�
�1�H���L,.�3TU�QI�AJ�^Û;/J0W`1����� ���1,D!#��+H,JI )���,J���
�Q���H� ��! O !#�H�
&BXMC��
� �W+$�Q�H���3����!#E��
+$!�,D!�,J�8TU�QI A.�QÛ1/.0
k1�;�������H� ��F5��+�+��"! K �����;�
��F5�%I��
�*EV�W�
�3�H� �
! O !#�H�
&é�Q���S�
g��QA.)��Q�H��+�����!#E��
+$!i,=!U!#� ��E%�',.�'TU�QI A.�^Û1/�2��;/�v��������3Z��H���[�QAJA O �1,~Ø��
+H�
�1�[]LFW��!#�r¢w�R£
,=!r�1,=!*+��
C��Q+$�;�������H� �8! O !#�H�
&Î�1�R�"!�+H����!*������I A O EV�
A.A����-,=�;�
�1�H,¡� O ,J� C8�����8F
��!*��!L�Q�qZ[!#,J&(,JA=��+$]
��� K ,=F'Fj�QgR�W+$�QC��B¢M��� �q,J���W&ýE%���
+��'I����H��! O !*���
&ä�����ð�Wg���AJ)�������+$!-F$� �R!*�GZ$^�]m£$/�ÙL��EV�WgR�
+
� ,.�
���W��� !V���8&B,D!#,=�;�
�1�H,¡� O &B�R!*�%���
s;�$!%��!����
g;,J� CGZ[!#,.&B,JAD�Q+$]qF5��gR�
+$��C��R��F5AJ�"�Q+�A O !*) C�C���!#�H,J� C(�������
�
s;��+[�Q� �
��)�!%���
s;�V,D!V� ���r!#)1ë¤F5,.�
�1���M��+%&<���1,.� C3�H� ,=!�ß*)\�1C��
&(�
�1�W/

vw�~0
��`u�Q�q��� �u2�2�`�F
��!#��!'E%� �
+H�G��� �P�
g��QAJ)\�Q����+$!B,J�\�1,=F
�������|ZH�����[�QA.A O �;,~Ø��
+��W�1�W��]��H� �
! O !#�H�
&¹�\���u�1�
���"F5��������� A O �tZ[!#AJ,.C��;�-+��WA=�Q�H,J���i/�]~>-!*,J� CB�H� �8+��
AD�Q��,.����!*� , K !*,J&B,.A=��+�,J� O ��!q�
{�A.���
+%�H�8�1�
���"F5�V) ��+��
AD�Q���"� K �Q,J+[!�E���) AD�B���
gR�-I��
�
�����
A K �M)�Aw/



k�2

TU�QI A.��Û1/�2��1 %? O !#���W&ºg !j/��
g��QA.)��Q�H��+$!%���ÒF5��gR�
+$��C��
? O !*���
&IÉ�! ä g��QA.)��Q�H��+rF
���R�R!#�q��� ,D!
µ�� ��,=F5� � 0 2 ^ a _

� � � � � � �
0 0 � � � 0 0
2 0W� 2 � ^ � �
^ 2��ml 0�0 l kml 0
^ 2Qa
a _ 0 � a � 0
_ _ � � 0 � 0

TU�QI A.��Û1/�2;0�  � +������ �;�QE%�<�����
s K �R!*,J��,.���P�
g��QAJ)\�Q��,.����!
���Q�H,J� C µ���) �;�
ß��'+��
AD�Q��,.��� 0
k�` ¢w_��;/J0W^m¯8£
v*�1�W�1�H,=F
��A ^�^ ¢�`1/�^�_R¯Y£
?�,J&B,.A=�Q+ Ûml ¢�0FÛ;/�k)Ûm¯8£
?mF5+$��&YI A.��� kml ¢w2Qa�/�_)Ûm¯8£
Ti���[�QA ^�k�_

íQîw§Qî�í ñ<þrø8øVªg÷2ö�÷Vø^ùäª	öRÿfôVü
TV� �'�
g���AJ)�������+[!-EV�
+H�8��!#�R�"����� K +H��g1,D�1�8�Q�G��!*��,.&<�Q�H,J���P�Q�e� ��Eô�;,~Ø��
+��W�1�HA O ��� �'�*E��B�
���1X
K ��,.�1�[!������'AJ,.� � K +���!*�
�1�H���Y�H� �S���
s;�
 

ÙL��EÀ�1�8��� �S�
s K �R!#,.��,.���P!#� O AJ��!��Q���H� �S�#E��'AJ,.� � !�F5��& K �Q+H�:Ü
�1/8Ñ�Ì�åZÿ$x�p�4tÏDÌ'Ñ�¾Cÿ$4°�cÿZÿJÑGxyÏDÑm²lÐ'Ò
0�/@�
o	ÿJÑ14tÏ=y$p�xw ���!�!*�
�1�H,=��AJA O �����3!H�Q&B�r��+$�;�
+%�Q���;��!�F5+H, K �H,J����Ò
21/@±gÏDÍ8ÏJx�pRå�Ò
^1/@±	y
å�p'Í'¾5x�ÿHo� VF5��& K A.�
���
A O �1,yØ��
+��
�;�VEe� O �Q���;,=!�Fj)�!�!*,J� C'&<�����
+H,=��Aw/

>L�1�M��+��H) ���Q�H�
A O ��,.�<��) +H��!B��) �<���\�Q�<��� ,D!B,=! K ��+��H,=F5) AD�Q+HA O �;,¡ë¤F5) AJ�8�$��!#�z�H�t�Ws K AD�Q,.�i���Q���
� ���@&8)�F$������!#,.�
+S���PF
�Q+H+ O ��) �
/(TV� �Y�Wg���AJ)�������+$!CÉ�ß*)��;C��
&B�W�1�[!LI +��"�Q�u�1��E%����!3!*� ��E%��,.�
TU�QI A.��Û;/�210�/BTV� �'��� K �BE%��!-�������3�����'AJ,J���«Z$Fj���;gR��AJ)���,J����]G¢w!*�
��?���F5��,.���u_;/�21/.0Q£�EV��) A=�GI��
��+H����!*������I AJ� K +����;,=F5�H��+-������� ,D!�g���AJ) �'ÒU) �1�M��+���)����Q�H�
A O �U�������3� � K �B� K K ���Q+[!3����I�� K �R��+�A O
�M��)����1����/uTV� �P! O !*���
&õ�Q��!*EV�
+[!3EV�
+H�<F
��A=F5) AD�Q�H������!'!#� ��E%�¸,J��TU�QI A.��Û1/�2�2;/�TU�QI A.��Û1/�2�^
!#���QE�!%���\�Q�%�����S! O !#�H�
&BXMC��
� �W+$�Q�H���rß*)��;C��
&B�W�1�[!�� K K ���Q+����'I��q!#,.&B,JAD�Q+����'�H� �-�
g���AJ)�������+[!CÉ.�



k�^

TU�QI A.��Û1/�2�21  ä s K �R!*,J�H,J���Ò!#� O AJ�SF5+H,J�H�
+�,D�
T O;K � �%����!*���<�M��+rF
� �R��!#,.� CY� O;K �

ßL�'+H�
A=����,J��� ßL�'A.,J� ��!�I��
�*EV�W�
� K �Q+H�$!
v*�1�
�;��,DF
�QA á ��+H�3�H���Q�u`��m¯º���������'&B�
+�C����YA.,J� ��!�E��
+�� K �Q+[�QA.AJ�
A

��+%����� X°F5+���!�!*,J� C
?R,.&B,JAD�Q+ � �
�*EV�W�
�<_��(�Q���P`��m¯����V�H� �SAJ,.� � !VE��
+�� K ��+$��AJAJ�WAi��+

� ��� XwFj+��R!H!#,.� C
?;F5+[�Q&8I AJ�"� �LA.A����H� �
+�F
��!#��!j/

T���I AJ��Û;/�2�^; �? O !*���
&µ��!�!*,JC���&B�
�;�V�Q�h�
s K ��!#,J�H,J����!*� O A.�
�L��!*EV�
+ µ���) �;�

� `�� ¢#lWa /�l�l�¯8£
0 0 ¢V�;/�k�^m¯8£
2 k ¢V`;/­a�0Q¯8£
^ 0�l ¢�0W_1/�`�km¯8£

T����$��A 0W�ml

TU�QI A.��Û1/�2�a  %? O !#���W&�g�!5/��
g��QA.)��Q�H��+$!V�����
s K �R!*,J��,.���Ò!#� O A.�
? O !#���W&�É�! ä g��QA.)��Q�H��+rF
���R�R!#�q��� ,D!
µ�����,=Fj� � 0 2 ^

� 0W_10 2�^ _�_ l�2
0 � ^ � �
2 0
_ Û a a
^ ^�2 0 ` 210



kQa

I ) �hT���I AJ��Û1/�2�aS!#���QE�!��H���Q�U��� �%��gR�
+HA=� K I��
�*E��
�
�3�H� �V�*E��L,D!�) �1�M��+���)����Q�H�
A O gR�
+ O I�����/�TV� �
) ��Fj�
+��[�Q,J�<&B�"�Q� ,.� C3���-ZH�
s K ��!#,J�H,J���G!#� O AJ��]3&¤�Q�R��!������@g���AJ) �S�Q�h��� ,D!%!#�$����,D!#��,DF-&B,J� ,.&B��Aw/

¸B¹�� � Ä�Ãf½]¿WÅ6Å{ÀQ¾eÈ�À�Å6Æu¦cÇl¾�È�¦

TV� �8,J�1�M��+�&<��A��Wg���AJ)�����,.�����1��!�Fj+�,JI����G,J�G�H� ,=!SF$��� K ���
+SE%��!�¶��
EV���G,J�u�1)�&B�
+���)�!%E%� O !j�U!#�
����A O �H�
�1�[�Q�H,JgR�SF5����F5A.)�!#,.����!%F
���<I	�N�1+$�
E%�i/�vw��� K K ���Q+[!L�������
 

ê µ�� ��!#�
� K ��!H!��QC���!'�Q+H�Y)\!#)���AJA O �;,=!#�H,J��Fj�L�M+���&Î��� �
,.+-�
��FjAJ�R!*,J� C<�H�
s1�W/BTV� ,D!SF5���1{\+�&<!
�H� �S� O;K ��������!#,D!V�������%��� � K ��+���F5��& K �Q+H,=!*��� K +��;Fj��!�!%�1�R�"!L�3C��R�;�Wß*��I<�Q��,D�1�
�;��,�� O ,.� C
������F$� �R�R!*,J� C(� K �Q+H�V�M+���&ó��� �SE%� ��AJ�'�;�;F5) &B�
�;�
/

ê TV� �'&¤�Q���W+�,=��A�,.�G��� �(F$� �R!*�
� K ��!H!���C���!S,=!-� O1K ,DF
�QA.A O E��
AJAi�M�;F5)�!H!#������!*) K K ��+H��,.� C��H� �
� O1K ����� ��!*,=!��H���Q�U��� ���H� K ,DFh�����;,=!�Fj)�!�!*,J���SE���) AD��I����M��) ���-,.�3!*�
AJ�"F5�����r�1�;F5) &B�W�1��!#)�I X
K ��+��[!5/�ÙL��EV�WgR�
+
����� ��&B����!#) +H�%�Q���
s1�H+$��� �
��)\!����Ws1��,D!�� ����!#);ë<F5,.�
�;���M��+��1�
�H�
+�&(,J� ,.� C
� ��E|E��
AJA �M�;F5)\!�!#�"�������@&¤�Q���W+�,=��A�,D!5/

ê vw��,=!���!S�1,¡ë¤F5) A.�%���<�;�
���
+H&B,J���L�H� �GZ�+H�
A=�������1����!�!H]Y�Q���*E�� K ,J�"F5��!V�Q���H�
s1�r��!�,J��,=!L�H�
I��qF5�
+H�$�Q,.�<�Q����� �S+��WAJ�
g��Q�\F5�-�Q���Y�1�;Fj) &B�
�;�V�H�8�Y�R) �
+ O /

ê �ºFj��& K ��+�,D!#���u�Q�r�
s;��+[�Q� �
��)�!@�H�
s;�@E���+H� !3�H�G��AJ,.&B,J�H�
�G�;�
C�+H�
�Y,.��F5��& K �Q+H,J� C<�H� �
F5��gR�
+[�QC������S�*EV�u���
s;�$!j�VI ) �8,J�8FW�Q�«��� A O I���)\!#����,¡�r��� �P���
s;�$!8�Q+H���;� ��E%�z���uI��
!*,J&B,.A=�Q+W/BTV� �(�
g��QAJ)\�Q��,.����!*) C�C���!#�[!3�������'��� �8� O1K ���H� ��!*,=!@,D!3F5��+�+H��F5�
�UI ) �N�1�R��!3� ���
��AJAJ��EÀ�Y�;�5{�� ,.���SF5����F5A.)�!#,.���i/

ê ßL�NF5���\F5AJ)�!*,J���BF
���BI��S�1+[�"E%�¤�QI���) �%�H� �-) �H,JA.,J� O ������Z$Fj���;gR��AJ)���,J����]@&(����!*) +��Cì¶�Q���
,.� K �Q+��H,=F5)�A=�Q+HA O � ��E|���\�Q�%+��WA=�Q�H��!V���8�����@�Ws K �R!*,J�H,J���P!*� O AJ�"!��Q�h�#E��8�1�;F5) &(�
�1�[!5/

TV� �8F5����F5A.)�!#,.����!-�Q���H� ,=!-�
g��QA.)��Q�H,J���u�Q+��(�1,D!�� K�K ��,J�;��,.� C�A O ,J�\F5����FjAJ)�!*,JgR�R/SÙL��EV�
gR�
+W����� ��F5X
�1���$�QA%�Wg1,D�1�
��F5�(!#)\F
����!3������� K +��"!#�
�;�����uI O ��� �(�
s ��& K A.��!-,J�Pµ���� K ���W+8_G!#) C�C���!*�$!'�������
�����Y&B�"��!#)�+���!L)\!#���u�Q+H�Bg��QAJ)\�QI A.�R/8���q�B&B,J��,J&') &P�	�H� �8�
g��QAJ)\�Q��,.���G�°�Q,.AJ�����H��+��j�M) ���'�H� �
� O1K ���H� ��!*��!5/

vw��+H�
&<�Q,.��!	�H�-I��%�1,D!�F5��gR�
+H���LE%� �W��� �
+U�����V�
g��QA.)��Q�H,J���3E%��!�Fj��& K A.�
���WA O ¶��
EV�"���QE%���
��� �W+
������&B�"��!#)�+���!B��+��u&B�
�H+�,=FW!N�M��+�) � �Wg���AJ)��������z+��WA=�Q�H,J����!#� , K !5����+2ìz&B��!#�<AJ,.�R�
A O ìzE%� �W��� �
+
!#��&B�SF5��&YI�,J������,J���B�Q�h��� �S�*EV�'�;F
Fj) +�+H����/



� � � ¤ ¦¨§ª© �

� ²´³ � ®·¯ �0±�²´³ � ³ 	 
 ¯ ¦
¯ ©
§ ²´©��

vw�«�H� ,=!Y�H� ��!*,=!5��EV���\�"gR� K +��"!#�
�;������&B�
�H� �;� !3�M��+<��) ����&<�Q�H,=F
��AJA O AJ,J���1,.� CG+��
AD�Q�H���«�1�;Fj) X
&B�
�;�$!j��!*� ��EV���G�*EV�<� ��gR�
A�g;,=!*)��QA.,�å�����,.���G���"F
� ��,=�R) ��!5���Q�\�����
gR�8�1��!HF5+�,.I	�"�G� K +��;F5��!H!��M��+
�Q)�����&¤�Q��,DF
�QA.A O ��!H!#,.C�� ,.� CG�<� O;K �Y�H�P�1�;F5) &B�W�1�-+H�
A=����,.����!*� , K !j/8v½��?R��Fj��,J���tl�/J0'�Q���H� ,=!L{�X
����A�F
��� K ���W+
��E��<+��
g;,J�
Eé��� �(&<�Lß*��+NF5���;��+H,JI )���,J����!@���-�H� �<��� �"!#,=!JÒ�?���F5��,.���«l�/�2G�1,D!�F5)\!�!#�"!
�����1,J�H,J���<+H��!#����+$F$�<�������-!*� ��) AD�BI	�N�1�����@,.�<��� �-�M) �H) +��R/


 ¹Lº �Ê¾eÈeÂ�½uÇ��0Æ�Â�ÇF¾�Èu¦

vw�P�Y�1,D!�F5)\!�!#,.���<�Q�h�
s1�H+$��F5��,.� C�ZH,J& K A.,=F5,.��,J�;���W+�X°�1�;F5) &B�W�1��AJ,J��� !j��]���A.)�!#� �R�8Fj����F5A.)��1��!j 
Ýz� �W�BEV�L{\+$!#��I��
CR����EV��+��;,J� Cq,J�B� O;K �W+����Ws1��!#�WgR�
+$��A O �"�Q+$!��QC�� � EV�r�
s K ��Fj�����
�H���Q��,.��E���) AD�'!#�R���YI�� K �R!H!#,JI�AJ�V�H�-�
s;��+[��F5�U��� �"!#�%,J& K AJ,DF5,���AJ,.� ��!���) ����&<�Q�H,=F
��AJA O
E%,.���8���Q�H) +$��A	AD�Q� C�)��QC�� K +H�;F5��!�!*,J� CS��+%F5A.�
gR�
+i,J�\�1�
s;,J� CS���"F
� ��,=�R) ��!������$��I ) ��EV�
���
gR��I��
�
�N�1,=!H� K K ��,.�1�H���3!*�L�°�Q+��Q�\�3EV���Q+H�%!#�[�Q+H��,J��C-���rF5���\F5AJ)��;���H���Q�U,J& K AJ,DF5,J�
� ,J�;���
+HX��D�1�;F5) &B�W�1��A.,J� ��!%�Q+H�SI	�"!#�%,=�;�
�1�H,¡{��"�YI O ��� �S� O1K �
+H���
s;�V+H�����1�W+
/=����AJ)�`�kQ�

TV� ,D!���� ��!*,=!�����!G�1�
&B����!#�H+$�������Á�H���Q�u��AJ�H� ��) C��¼!*��&B��� O;K ��!��Q�(,J& K AJ,=Fj,¡�(+��
AD�Q��,.����!*� , K !
I��
�*EV�
�W�z�1�;F5)�&B�
�;�$!8�Q+��G����� O �
�8E%,J�H� ,J�z��) +BC�+$��! K æ�Ï�òDÿWò��-��� �¸Z�&<���1)���A=]�A.,J� ��!'�Q�8?R��F5X
��,.���<^;/J0�/�2hìÀ��AJ)�!*� �R��É�!�ß*)��1C��
&B�
�;��E%��! K +��
&¤�Q��)�+��R/U>-!*,J� Cq� �'���Q�H) +$��AiA=��� C�)���C�� K +H�;F5��!�!*X
,J��C ���Q���¸!#�$����� ��+$�t,.���1�
s;,J��C����"F
� ��,=�R) ��!��M+H��& vw�1�M��+�&<����,.�����%�
��+H,J�
g���Aw��E��<���
gR�<!#� ��E%�
&B�
�H� �;� !��M��+%AJ�;F
����,J��CB�������1�"!�F5+H,JI ,.� C3,.�1�H�
+�X°�1�;F5) &(�
�1��A.,J� ��!5/

TV� �S&<�Lß*��+�F5���;��+H,JI ) �H,J����!V�Q����� ,D!V��� �"!#,=!VE��
+��S�H� �-�M��AJA.��E%,J� C� 
ê �-�6ß*)�!#�H,J� Cu,J�1�M��+�&<����,.����+��
�H+�,.�
g��QA%���"F
� ��,=�R) ��!��M��+Y)\!#��,.�z�1�WgR�
AJ� K ,J� CG��,JC���Xw�R)��QA.,J� O
�1�;Fj) &B�
�;�S�Q�\���1�;F5) &(�
�1� K ��!H!��QC��<AJ,J��� !j/�¢wTV���YE���+��G,.���H� ,=!S��+����<,=!-� ���q� �
E¼�H�
�H� ,=!V�H� ��!#,D!5� �H� ��) C���,.�%����!%+$��+��
A O I��
�
�<)�!*����,.�<��� ,D!V&<�Q� ���
+
/�£

ê ÞL�WgR�
AJ� K &B�
�;���Q�e��)�� ,¡�M��+�&µg1,D!#)���AJ,�å��Q�H,J���P����F$� � ,D�m)��L�M��+S!*� ��E%,J� C8�����3+��WA=�Q�H,J����!#� , K
I��
�*EV�W�
�<�1�;F5)�&B�
�;�$!�&B��+H�-FjAJ����+�A O �H���Q�P�3�H�
s1�H)��QA��1��!HF5+�, K ��,.���i/�TV� �S) � ,¡�M��+�&�g1,D!#) X

k�_



k:Û

��AJ,�å"�Q��,.���<,=!%)�!*�5�M) A��M��+�,=�;�
�1�H,¡� O ,J� C K �Q�H���
+H��!L����+��
AD�Q�H,J���\!#� , K !%�Q����,.� K �Q+H��,=Fj) A=��+��M��+
A.�;F
�Q�H,J� CP�1�;F5)�&B�
�;�$!%E%,J����,J�u�BC�+H��) K E%� ,=F$�G���
gR�8�Q�u) �;)�!#)\�QA�+H�
A=����,J����!#��, K ���<�H� �
C�+���) K /

ê ÞL�WgR�
AJ� K &B�
�;���Q����g��Q+H,=��I AJ�Sg;,=!#)\�QAJ,�å��Q�H,J���B&B�
�H� �;��/�TV� ,D!V&B�
�����;�¤,D!V&Y)\F
�8AJ,.�R�L�H� �
) ��,¡�M��+H&¼g1,D!#)���AJ,�å��Q�H,J�����mI�) �V,.�V��A=!*�3,J& K AJ,DF5,J�HA O ,.��F5AJ)\�1��!��1�;Fj) &B�
�;���Q��� K ��!�!H�QC��3!*,�å
�
,.�1�M��+H&<�Q�H,J����/3TV� ,D!-g1,D!#)���AJ,�å"�Q��,.��� K +���g;,=�1��!r�Q�u�
s Fj�
AJA.�
�1��!*�
��!*�'�Q�%�H� �'+��WA=�Q�H,J����!#� , K
I��
�*EV�W�
�B�*EV�<¢M��+�&B��+H��£��1�;Fj) &B�
�;�$!j/

ê µ�AD��!�!*,¡{�FW�Q��,.���<���"F
� ��,=�R) ��!��M��+��Q) �H��&<����,=FW�QAJA O � O1K ,.� C3�H� �-+H�
A=����,J����!#��, K I��
�*EV�W�
�Y�*E��
¢M��+V&(��+���£��;�;F5) &B�
�;�$!j/��L)�����&¤�Q��,DFV� O1K ,.� C3,D!��3� ��F5��!H!���+ O F5��& K ��� �
�;�������Q� O ��) ����X
&<����,DF�� O;K �W+����Ws1��! O !*���
&G �E%,J�H� ��)��-AJ,.� �B� O1K ��!j�	�H� ��ZHAJ��!#�-,.��� O1K �
+[! K ��F5��] K +H��I A.�
&
,D!%�QAJ&(�R!#��) ���
gR��,D� �QI�AJ�R/

ê Û�+��WAJ,J&(,J����+ O �
g��QA.)��Q�H,J���G�Q����) ����&<�Q�H,=F-� O1K ,.� C /e�LAJ�H� ��) C����H� �3,.�1�M��+H&<�QAi�
g���AJ)�����,J���
K +H��!#�W�1�H����,.�Y�H� ,=!��H� ��!#,D!�Ee��!_¶	�"E������R,J���1,D� K +���g1,D�1��)�!#�5�M)�A	,.�1�M��+H&<�Q�H,J���B��I	��) �%� ��E
��� �1,J�H,J�����QA �Wg���AJ)�����,.����!�!#����) AD�3I	���;��� �R/�Þ���! K ,.����,J�$! K +���I AJ�
&¤!5����� �%�
g���AJ)�����,J���8�QAD!#�
!*) C�C���!#�H�����H���Q� K ��+��H,J����!����������3��) ����&<�Q�H,=FL� O;K ,J��C'EV��+H�BgR�
+ O E��
AJA°/

TV� ,D!@������!#,D!3F5A.���Q+HA O �;�
&B���\!#��+[�Q�H���ð�H���Q�8��) ����&<�Q�H,=F'� O;K �
+��H�
s;�3Fj����!*��+�)\F5��,.����,D!3��g;,=��I AJ�
� K ��,J���i/�vw���;�
�����
�M��+U��� ��+$� K ,=�1A O C�+H��E%,J� CS�����3� O ����&B,=FW�QAJA O ���Lß*)�!*��,J��C-� ���$��I���!*��!��"g���,JA=��I AJ�
���P&B�;�1�
+H�<F5��& K ) �H�
+$!j� �Q)�����&¤�Q��,DFL� O1K �
+H���
s;�VA.,J� �;,J� C'&¤� O I��q��� �`Ì'Ñ1x�·Yg;,=��I AJ�r� K �H,J����/


 ¹Cæ �GÆ�Â�Æ�½vÃ � ¾<½��
TV� ,D!���� �"!#,=!i����!hAD�Q,D�@�����VC�+H��) �\�1EV��+��3�M��+h�Q) �H��&<����,=F�� O;K �
+��H�
s;��F5����!#�H+�)�Fj��,J���i/��r� �1,J�H,J�����QA
+��"!#����+$F$�t,D!3� ��F5�"!�!���+ O �H�u�1�
�H�
+�&B,.� �8��� �<g��QA.) �<�Q�q!*��&B�BA.,J� �u� O1K ��!'�����t�H�G,J�;gR��!#�H,JC��Q���
���H� �
+%� K ��,.����!��M��+%AJ,J���1,.� C /�TV� �L�M��A.AJ��E%,J��C3AJ,D!#�e�1�
�$��,JAD!V!#��&B� K �R!H!#,.I AJ�S�;,J+��"F5��,.����!��������%��� ,D!
+��"!#����+$F$��FW�Q�<I��@�[�Q�R�
��/
ê Û��W+#�M��+H&ä�¤&(��+��q+�,.C���+H��)�!-�
g���AJ)�����,J���G�Q�������'AJ,J����� O;K ,J��C /3?R)�F$�u�Q�u�
g��QA.)��Q�H,J���u�QAJX
&B��!#��F5�
+H�$�Q,.� A O +H���m)�,J+��"! K �
+*�M��+�&(,J� C�� O1K ,.� C����8�-A=��+�C��W+��Q���3&(��+���g��Q+�,.���3Fj��AJA.��F5�H,J���
�����1�;F5) &(�
�1�[!5/�TV� �3�W��F O F5AJ� K �"�1,=�3)�!*����,.�<��� ,D!��H� ��!#,D!L!*)	Ø��
+$!%�����'�1,D!����;g����1�[�QC��'�Q�
���B���1,.����+H,=��A K ��AJ,DF O E%� ,DF
�8� ��F5�"!�!���+�,.A O Fj����!*��+$��,J� �"���H� �-E%+�,.��,.� Cq!#� O A.�%�Q�U�H� �-��+��H,=F5A.�R/
TV� � � ���;�
+$��A �%�
C�,D!#�H�
+�AD��F$� !i���\�Q��A.,J&B,.�$�Q�H,J���i�
I ) ���;�R��!�� ����Fj���;�$�Q,.�'gR�
+ O ,J�;���
+H��!#�H,J� C
�1�;Fj) &B�
�;�$!j/

ê ä s;���
���3�H� ,=!�E���+��'�H�S&B��+H�V� �
�H�
+���C��
���
��)�!��H�
s1��F5��AJA.��F5��,.����!j/ � O �����1,J� Cq�1�;Fj) &B�
�;�$!
�M+H��&Î�;,~Ø��
+��W�1�r�Q+H����!3¢Jÿ
ò¡þ1ò��S�Pp�xJx�±\4wåZÿZÿ$4���ÌR�;åJÑ p�x��Q+H��,=FjAJ��!%��+-��,=!#�H��+H,=F
��A��1�;Fj) &B�
�;�$!
!*)�F
�u��!G���4ÿ3��ÿHo	ÿjå�p�xyÏ~Ðj4VÚepCÎ4ÿjå=Ð8�Q�\�ð�H� �B�rå
4tÏ=y5x�ÿVÐ`Ì#6BË�Ì'Ñ
66ÿHo	ÿjå�p�4tÏDÌ'Ñ�£%EV�8F
��� K +���X
�1)\F5�'AJ,.� � !�E%,J����,J��� K �Q+��H,=F5)�A=�Q+�!#) I�ß*��Fj�S�Q+H���������ðE%��,=F$�uF5+���!�!-��� �(!#)�I XwFj��AJA.��F5�H,J���
I���)���� �Q+H,J��!j/



kml

ê >-!*�-+��WAJ�
g��Q�\F5���M�W���1I���F
�8� K K +�����F$� ��!V�H�3AJ,.&B,J����� �S! K +��"���B�Q��������) ����&<�Q�H,=F
��AJA O F5��� X
!*��+�)\F5�����B� O1K �
+H���
s;�
/�TV���@� O;K �W+����Ws1��EV�
IPF5+H���Q�H���<!#�$��+��H,J� C'�M+���&µ� K �Q+��H,=F5)�A=�Q+��;�;F5X
) &(�
�1�r¢w!*)�F
�P��!L��� �'ûðpRå�y
�BÍ'�:ÐlÏ=y@�
s��Q& K AJ�-,.� � ,JC�) +��N21/J0S��� K �QC��'2��m£�F
��������!#,.A O
�1+H,¡�M�%�M+���&ý�H� �'!*�$��+���,.� CB�H� K ,DFdì®��!L��� K ,=F
!��Q+H�'&B��+H�SAJ,J��� !V�M+���&ý�H� �'!*�$��+���,.� C<�1�;Fj) X
&B�W�1�W�m�H� � O E%,.AJA�I	�SA.��!�!%������A.��!�!VA.,J�R����� �q!#�[�Q+H��,J��CB�1�;Fj) &B�
�;�
/
�%�
AJ�Wg�����F5�V�M�
�"�1I���F$�3,D!��@���"F
� ��,=�R) ���M��+%���6ß*)�!#�H,J� CN�@�R) �
+ O ���SI��-&B��+��%AJ,.�R�V+H�
AJ�
g����1�
�1�;Fj) &B�
�;�$!j/=�ì?m�QA=`�k
��vw��&B,.C��;��I��-)\!#�5�M) A��H�3I ) ,.A=�8�@� O1K �
+H���
s;��EV�
I(E%� �
+��������-AJ,.� �R���
�1�;Fj) &B�
�;�$!q�Q+��PF5����!#�H+$��,J� �����H��I��<&B��+H�BAJ,.�R�Y�H� �P!#�[�Q+��H,J� C��R) �
+ O / � ��+Y�
s��Q& K AJ�R���p����8,=!-������+���,DF5AJ�N!#,.&B,JAD�Q+%���PûupRå�y$��Í'�:ÐlÏ=y5/q�L����� �W+-������� K +��;F5�
�"�1,J� C(I O AJ�R���;,J��C
�M��+-�1�;Fj) &B�
�;�$!�!#,J&(,JA=��+V�H����p����j�1�H� �q! O !#���W&ºEV��) A=�<AJ�R���B�M��+-�1�;Fj) &B�
�;�$!�!#,J&(,JA=��+V�H�
��p����8E%,J���uûupRåHy
�IÍ'�zÐlÏ=y'��!r�Y�1���QE%�G+H�
AJ�Wg����1���;�;F5) &B�
�;�
/�TV� ,D!-� K�K +�����F$��!*� ��) AD�
�R�
� K ��� �S+H�
��+H,J�
gR���8�1�;F5)�&B�
�;�$!h�M+H��&ä�1+H,¡�M��,.� C3�H�R�Y�°�Q+V�M+H��&º�H� �S��+H,JC�,.���QAU��� K ,=F�/
ßL�������������%��� �"!#�8Z#�M�
���;I���F$�YC�+���) K !�]'��+��-&(�
+��
A O �Q� ����� �
+%� O;K �L�����QC�C�+��
C��Q�H�3C�+H��) K /
TV� � O F
�Q�ÒF5��XM�
s;,=!*�%E%,J���<�H� �<Z�� ��� X¿�M�W���1I���F
�<C�+H��) K !�]B!*,J��F5�r����F$�P!#�
+HgR��!%�Y�;,~Ø��
+��W�1�
K )�+ K �R!*�R/

ê �%���H�
& K �i�H�-,=�1�W�1�H,¡� O �H� �%�1,.��� !����i,.�1�M��+H&<�Q�H,J���q���������Q+H�%)�!#�j�M) A1�M��+h�1�
gR�
A.� K ,.� CL&(��+��
������&B��+H�'��F
F5) +[�Q���q� O1K ��!%�Q��AJ,.� ��!5/-�%����� �q&B��&B�W�1�W�1AJ,.� ��!L��+��3&¤���1�qI���!*����) K ���
�G!*,J& K A.��¢MI ) �8� ,JC�� A O �CØ���F5�H,JgR��£r!*,J&B,.A=�Q+H,J� O &(����!*) +��R/�Ýz���Q�'����� �W+�¢MC��
� �W+$�QAtÒV� ���
�1��&<�Q,.� X°! K ��F5,�{�FQ£�,.�1�M��+H&<�Q�H,J���BEV��) A=�BI��3)�!*�5�M) Ai�H�3{������������ O;K �-AJ,.� � !ZÜ

ê Û�) +[!#) �8g1,D!#)���AJ,�å��Q�H,J���G�H��F$� � ,=�R) ��!j/3TV���YC�+$� K ��! K +H��!#�W�1�H����,J�0µ���� K ���W+@a<E��
+��'�H� �
,.��! K ,.+$����,J�����M��+L&8)�F$�B�Q���H� �3A.,J� �8� O1K ,J� C(�1��!HF5+�,.I	�"�¤,.���H� ,=!%��� �"!#,=!j/�¬��H� �
+�� O;K ��!%�Q�
g;,=!*)��QA.,�å�����,J���3E%,.AJA � ���1��) I�����,JC���AJ,JC��1�h�1,~Ø��
+H�
�1��+��
AD�Q��,.����!*� , K ìz� �
�\F5�R���1,~Ø��
+H�
�1�UAJ,.� �
� O;K �"! ìzI��
�*E��
�
�<�1�;Fj) &B�
�;�$!j/



� ¤ ¤ §Ú³ 	 ± � �

! ±#" ±�® � ©{±�¦%$ " §Ú©'&´±�³ &

TV� ,D!'� K K �
���;,Js��1�"!�F5+H,JI���!@�H� �<� O1K �B���S!*,J&B,.A=�Q+H,J� O Fj��&8I ,J������,.���u)�!#����,.�t�H� �BA.,J� �u&B�
+HC�X
,J��C�����µ���� K ���W+3_;/BTV� ,D!-&<�Q�H�
+�,D�QAU,=! K +H��!#�W�1�H����,J���Q��� K K �
�\�1,JsGI���F
��)�!#�(�QA.��� ��) C���,J�-,D!
,J�;���W+���!*��,J��C ��,.��,D!��Q�U�$��� C��W�1�H,=�QA�+[�Q�����
+V�H���Q�<Fj�
�1�H+$��A ,J& K ��+��$����F5�%�H�3�����L+H��!#���Q�i�H� �-�H� ��!#,D!5/

?R��F5�H,J���®�3/J0G�;,=!�Fj)�!�!*��!B� ��F5��!H!���+ O +H���R) ,J+H�
&B�
�R�[!@�M��+P�Q� O A.,J� �;,J� C}!�F$� �
&B�R/ÀTV���Q�<,D!
�M��A.AJ��EV�"��I O � K +��"!#�
�;�$����,J���B�Q�U�H� �-&B�W+�C�,.� C-�M��+H&Y) AD�-)�!#���8,J�B�H� ,=!�EV��+���� ������?R��F5�H,J���¤�3/­a
,J�\F5AJ)��;��!V�'��� �W��+��W&µ�Q��� K +H�R�Q�����\�Q�%�������M��+�&8) A=�q!�����,=!w{���!%��� �S� �W��� !5/

( ¹6º ) Ãf½�*�Ç6È+* �G¿Y¦�Ç6À-¦
Ýz� �
�N� K �Q,J+i����AJ,.� ��!�,=!�&B�
+HC������
��� ��+��"!#) A.��,J��CYZH&B�
�$��X�A.,J� ��]�E%,.AJA�I	��I��
�*EV�
�
�q�1,yØ��
+��
�;�i���Ws1�
¢ZÏ�òDÿWò��m��� ����+�I������8�Q����� ���
��� K ��,J�;�$!�E%,JA.A1I����
s K �Q���;���	£$�;!*�@�H� �%AJ,.� �3E%,.AJA���AJ&B��!#���;�5{�� ,.���
A O
+�� K +���!*�
�;�%�8�1,~Ø��
+H�
�1��!*,J&B,.A=��+�,J� O ��������,J�e�1,=�BI��5�M��+��R/�vw�%EV��)�A=�BI�� K �R!H!#,JI�AJ�S���8+���Fj��& K )����
�����G!#,.&B,JAD�Q+H,J� O I O F
�QADF5) A=����,.� C��H� �<gR��F5�H��+$!3�M��+8������&B�
+HC����u�
��� K ��,.�1�[!Y�����zF5��& K ) �H,J� C
�����8!#,J&(,JA=��+�,.� O �1I�) �-,J�r,=! K ��!�!*,JI A.�'���P��F$� ,J�WgR�3�(!#,J&(,JA=��+%�CØ���F5��E%,J�H�GAJ��!H!LF5��& K ) �[�Q�H,J���GI O
F5��&YI ,.� ,J��C@�H� �q!#,.&B,JAD�Q+�,.��,.��!�� K K +H� K +H,=�����
A O /

�t&B�W��� �;�-�M��+�F5��&YI�,J� ,.� C%!*,J&B,.A=�Q+H,J�H,J��!�,=!U��F
F5� K �$��I AJ������A O ,���,J�UI��
���
gR��!i,J�N�L+�����!#�����QI A.�
�Q�\� K +����;,=F5�[�QI A.��&¤�Q� � �W+
/¸TV� ���M��AJAJ��E%,.� C��;,=!�Fj)�!�!*,J���¸AJ,D!#�$!Bl K +H� K �
+H��,J�"!��H���Q�8&Y)\!#�'I��
!�����,D!½{����GE%� �
�u!*�
gR�
+[�QA�A.,J� ��!L��+��(F5��&8I ,.� ���B,J�;���<�<!*,J� C�AJ�'&B�
�[�QXMAJ,.� ��/rT��<� �WA K ,JA.AJ)�!*��+[�Q���
����� K +�� K �W+���,.��!5�;��I�!#�H+$��Fj��+H� K +H��!#�
�;�$����,.����!����iA.,J� � K �Q,.+$!�AJ,.�R���H� �R!*�L,.� � ,JC�)�+����3/.0%�Q+H�%)�!#����/
vw� � ,.C�) +H�'�3/.0������ �qAJ,.� � K �Q,.+L,.�u�m) �"!#��,.���P,=!%+�� K +H��!#�W�1�H����I O AJ,J����!VA=��I	�WAJAJ�"��,ô�����+-B/.,
,=!���� �r!#�H+��
��C����(�Q�h�@AJ,.� �'I��
�*EV�
�W�Y�
�\� K ��,J�;�$!��Q��!*,�å
�0/������%1JÒ2-ç,=!���� �r!#�H+��
��C����<�����@AJ,.� �
E%,J�H���W��� K ��,.�1�[!��\�"g;,J��C�!*,�å
�"!43z�����65�/BTV� �8�
��� K ��,J�;�$!S�Q�q��� �8��� K ������� �'{�C�)�+��P¢�E%,J�H�
!#,�å
��!7/u�Q���83�£UI������PF5��&B�V�M+���&��H� �r!��Q&(�-�1�;Fj) &B�
�;�
�R��!V�1�'�H� � K �Q,.+VE%,J�H�B!*,�å
�"!91������85�/

� ,JC�) +����3/J0r�QA=!*�3,.��F5AJ)\�1��!��*EV�'��� �1,.��,J�����QAiA.,J� ��!5/�TV� ��!*�S�Q+H�-� �
���;����I���FW�Q)�!*�@�H� �S!*,J&B,.X
A=��+�,.��,J�"!������ �
+��������:,z�Q���;-|&<� O ��A=!#�rI	�%�;� ��E%�i/�vw�3�H� ,=!U�
s ��& K A.�R�
��� �W+��V,D!�� �S!*,J&B,.A=��+�,J� O
I��
�*EV�
�W�������3�
��� K ��,J�;�$!LAD�QI��
A.AJ���+1��Q���+3���!#�B,.�-,=!��1+$�
E%�u��!-�B�1�������"��AJ,J���'�Q�\��A=�QI��
A.AJ���

k�`



k�k

α

ε

β

π

B
(1.0)

(0.0)

ε+π

α+β

HA

� ,JC�) +����3/J0� V?;�Q& K AJ�-A.,J� ��!h�M��+L&B�W+�C�,.� C

Z$�;/���]1/B?R,J&(,JA=��+�A O �1�H� �'���1C��YAD�QI��
AJA.���tZW0�/���]B+�� K +���!*�
�1�[!-� K �
+#�M��Fj�S!#,.&B,JAD�Q+�,.� O I��
�*EV�W�
���H� �
�
��� K ��,J�;�$!S¢�+H��F
�QA.Ai�������L����+�&¤�QAJ,�å
���B!*,J&B,.A=��+�,J�H,J��!���+��3I��
,.� C8)�!#������!*�B��� � O +$��� C��3�M+H��&ä�1/��
���P0�/��m£[/

TV� �B+H,JC��;��XM������� K ��+��H,J����������� �<!H�Q& K AJ�R�i���G�H� �B+H,JC��;�S�Q�r��� �¤�Q+�+H��ES��,=!@,.�1�H�
���1�"�ð�H�
+�� K +���!*�
�;�L�H� �'+���!*) AJ�r�Q�%&(�
+�C�,J� C8��� �'�*E��BAJ,.� � !�����C��
�����
+
/qTV� �'���Ws1� K ��+���,.����!-����!#,�å
��!</
�Q�\�=3f�M+H��&Î�H� �B��� K �1�;F5)�&B�
�;�3��+��8&B�
+HC����G���ÒF5+��������(��AD�Q+�C��
+ K ��+���,.�����Q�r!*,�å
�>/@?A3�/
TV� ��I������H��&º�W��� K ��,.�1�[!���+��-&(�
+�C����3���qF5+H���Q�H�-�S&B�
�$��X��W��� K ��,.�1������!#,�å
�<1B?C5�/�TV� ��&B�
�[�QX
AJ,.� �'����!L�q!#,J&(,JA=��+�,.� O �Q�EDu� E%� ,=F$�Y,D!%!#��&B�
� ��E«I\��!#�"�¤) K �����H� �-��+H,JC�,J����Ai!#,.&B,JAD�Q+H,J��,.��!U�Q���
�
��� K ��,J�;��!#,�å
��!5/

ßL���H�V�H���Q����AJA;�Q���H� �VA.,J� �S&B�W+�C�,.� C K +H�;F5��!�!��1,=!HF5)�!�!*���@,.�Wµ���� K ���W+�_LFW�Q�'I��V+H� K +��"!#�
�;�����
,J�<�H� ,=!%&<�Q��� �
+
/�Ýz���
��A.,J� ��!%�Q+H�@&(�
+�C����BE%,J���P���LßH��F5�W�1���
��� K ��,J�;�$!5� �H� �3&¤�Q�$F$�B,D!%F5AJ����+
/
µ����\!#,=�;�
+
����� ��) C������'EV���;C��3A.,J� �(!#)\F
�Ò��!%,J� � ,JC�)�+��q_1/´a�I�¢ K �QC��'_�a1£$/�vw�<�������-FW��!#���	�H� �
+��
,=!S) � A.,J� �R�����H�
s;�@E%��,=F$��&8)�!#�rI	�(&B�
+�C�����,J�;���P��� �8&B�
�[�QXMAJ,.� �G���3�����B!H�Q&B�8��,.&B�R/B?R)�F$�
�BEV���;C��'AJ,.� �<,=!L&(�
+�C����B����C��
�����
+q��!S�Y�*EV��Xw!*��� KuK +��;Fj��!�!j �{�+[!#�S��� �')�� AJ,.� �R��� K ��!�!H�QC��Y,D!
&B�
+HC�����,.�1�H�<��� �B������� �8AJ,.� ��!5� K +��W���
���;,J� C<���\�Q�3�H� �
+H�Y,D!3�<�1/��QXMEV�
,.C��;�������"�1C��8I��
�*EV�
�
�
�����@�*E��8�1+$�
E%���"�1C���!JÒ�!#��Fj�����B�����@���
EÁ&(�
�$��X�A.,J� �8,=!V&B�W+�C��"��,.�1�H�'��� �S���H� �
+�AJ,.� ��/

( ¹Jæ ) Ãf½�*�Ç6È+* ½]ÃGF�Æ�Çl½]ÃTè ÃTÈeÂ�¦
µ����\!#,=�;�
+SE%���Q� K +H� K �
+��H,J��!S��+��8+����R) ,J+H���������BAJ,.� ��&(�
+�C�,J� CB�H��F$� � ,=�R) �Cì Ï�òDÿ
ò���E%���Q�S+��WA=�QX
��,.����!*� , K &Y)\!#�3�H� �<&B�
�[�QXMAJ,J����É�!@!*,J&B,.A=��+�,J� O I�����+Y�H���H� �<��+�,.C�,.���QA�AJ,.� � !JÉ�!*,J&B,.A=�Q+H,J�H,J�W!dÜó�
!#,.&B,JAD�Q+H,J� O F5��&8I ,J�\�Q��,.���8&B�
�H� �;�Y,=!�)�!#�j�M) A���� A O ,¡�U,.�%!�����,D!½{���!V�"��F$�B�Q����� ���M��AJA.��E%,J� C K +�� K X
�
+H��,J�"!5 

0�/.HJI KML�N2OQPSRUTQVWL�PSXYTQZ[PSV]\�v��;�*EV� K ��+H��,J����!i�Q���H�
s1���Q+H��A.,J� �R�"���
�����@��� ���Q����� � K ��+H��,J����!
,D!��
s K �Q�\�1���YI O ��� �;���Y� ��� X�A.,J� �R�"�Y���
s;��¢�E%,.���<!*,J&B,.A=�Q+H,J� O �Q���;/��m£[�1�H� �-EV�W,JC��;���Q�U�H� �



0
���

(0.0)

α β

ε ε

α+β

A H

� ,JC�)�+��q�3/�2;  ä s K �����1,.� CYE%,.���<�
s;��+[�Q� �
��)�!V���Ws1�

α β

ε ε

α+β

A H(1.0)

� ,JC�)�+��q�3/�^;  ä s K �Q���;,J� C8E%,J�H��,D�1�
�;��,DF
�QA����
s;�

A.,J� �B&8)�!*�-�1�"F5+�����!#�R/�vw� � ,.C�) +H�'�3/�21���������-&B������!��H���Q�^D`_a,3/ � ) +H��� �
+W�	,��W3cb»�
�H� �
�;Ddbe,|¢°!#,.��F5����� �%A.,J� �rE%��!�� ����F$���Q� C����	£[�R�Q���3,��f3@gf�L��� �W�;Ddhe,3/ � ,J����AJA O �
��!@�����8�Q&B��) �1�S���%�
s;��+[�Q� �
��)�!-���
s;�q��� �;���ðC�+���E�!5���H� �'AJ,.� �G!*��+H�
� C��H��!#����) AD���1+H� K
F5��+�+H��! K ���\�1,J� C�A O ì Ï�òDÿ
ò�����!J3+i j®�2Dki �1/

21/�l�XQPSOmKMnoZ[NBpYnrqcsYLtRvufPSV]\�v����*EV� K ��+���,.����!��Q�����
s;����+���AJ,.� �R�������Q���'�����%�Q�i�H� � K ��+H��,J����!
,D!3�
s K �Q���1�"��I O ��� �1�"� K �
+*�M��F5�HA O Xw!*,J&B,.AJ��+S���
s;�
���H� �BEV�W,JC��;�3���S�����BAJ,.� ��&8)�!*�3� ���
�1�"F5+�����!#�Cìf,J�B�°��Fj�
� ,J��&8)�!#��,J��F5+H����!*�3,����H� �3��+�,JC�,J����AiAJ,.� �BE%��!L� ���-���G,=�1�
�;��,.� O A.,J� ��/
TV� ,D!SF
��!*�Y,D!�,.AJA.)�!#�H+$�Q�H����,J� � ,.C�) +H�8�3/�^BE%� �
+H�',¡�w3xgé�1��E��'+����R) ,.+��'���\�Q�yD z{,
�����ð,��.,|h�08�QA=!*� �U��� �
�}D g~,3/ � ) +��H� �
+
�U��!43ei j®�QD i 0�/8v��93�bü�1�U,J�-,D!
K +H�5�M�
+[�QI A.�3���\�Q�yD�b~,q����� ��) C��u���\�Q�qF
��!*�',=!L������!*�
��!#,DF
�QA�) � AJ�"!�!41<bé�<��A=!#�� L�H� �
K ��+��[!LF
��� � ���L���
gR� K �
+*�M��F5��!*,J&B,.A=�Q+H,J� O ,������ A O ��� �S�Q�h��� �
&�,=!]åW�
+���X�A.�
� C��H�i/

^1/.�.NBL�KtnrNBpGnrXQPSq's7R�KMP�OYZ[Pm\<v��r���t�W��� K ��,.�1�q�Q�r��AJ,.� �G,=!<Z�&B�W+�C��"� ]BE%,J����,J�$!*�
A¡�H�i�H� �
Z[F5��&8I ,J�\�Q��,.����]B&8)�!#�rI	�(,=�1�
�;��,DF
�QA������H� �B��+�,JC�,J����A�AJ,J����/<TV�����3,D!5��,.� � ,.C�) +H�B�3/´a �



0
�;0

α

ε

A H

ε

α

A

� ,JC�)�+��q�3/­a� �Û��Q+H��,D�QAi,=�;�
& K ���H�
��F5���Q��&B�
+HC��

D�b�,3/
a /<�yRUq'q@T KtN�KMn�ufP«vw�PF
��� � ���G&¤�Q���H�
+<E%� �
�H� �
+�A.,J� ��, ,=!�&(�
+�C����¶,.�1�H�«A.,J� ��- ��+

E%� �W��� �
+%A.,J� �>-¼,=!V&B�
+HC����8,J�;���'AJ,.� �>,3/
_1/<�f�Yq'qcP[K�LM�`Ýz� �
�<�3� ��� XMEV���1C�� K �Q,.+V�Q��AJ,.� ��!h,D!V&B�
+HC�������,J�%FW�Q� � ���%&<�Q�H���
+�E%� ,DF
�

�1�;Fj) &B�
�;� K �Q+H�$!��Q+H�3&B�
+HC����Y{�+[!#�W/ � ,JC�) +��N�3/�_'!*� ��E�!-�'&B�
+�C�� K +��;F5�W���1,J��CY,.���*E��
�1,yØ��
+��
�;�-Ee� O !5 S��AJ��� C<��� �8��� K �i��� �8��� K �1�;Fj) &B�
�;� K �Q+��[!3��+��'&B�
+HC����B{�+$!*�FÒ��QAJ��� C
�H� �SI	�����H��&G� �H� �SI	�����H��& K �Q+H�$!��Q+H�@&(�
+�C�����{�+[!#�
/�Ýu�S+����R) ,.+��-�H���Q����b�Du/

Û1/��~PSXQ�UP�NBV�V�R Z[nrN�Ktn�ufPuÝz���
�-����+��
��AJ,.� ��!�!#�\�Q+����%F5��&B&B���L�
�\� K ��,J�;�U�Q�\�3�Q+H��&B�
+�C����
�H��C��W��� �
+W�1,.�%F
��� � ����&<�������W+�E%��,=F$�B�Q����� �r��� +H�
�-,=!V&(�
+�C����N{\+$!#�W/ � ,JC�) +����3/âÛq!#� ��E�!
�H� ,=!SF
��!#�R�UE%� �
+��(�QA.��� CP��� �8��� K ��A.,J� ��!<,��Q���}-¹�Q+H�Y&(�
+�C����G�Q���u��� �
�uAJ,.� �@��,D!
&B�W+�C��"�¤,.�1�H�B�����3+��"!#) A.�FÒi��AJ����C��H� �3I���������&G��A.,J� ��!J-ó�Q���=�¼��+��3{�+[!#�-&(�
+�C����<�Q���
�H� �
�<AJ,.� �8,|,D!V&B�
+�C����Y,.�i/�Ý��S+H���m)�,J+��r�������.Dkb��3/

lR/.�8V�V�R Z[noNSKtn�ufP'v��i�H� +��W�LA.,J� ��!V��+��S��AJA�&B�
+HC����3�H��C��W��� �
+�,J�;���N�@A=��+�C��
+V&B�W�$�-AJ,.� ���R�H� � O
E%,.AJA;I	��&B�
+HC����q��!��-�*EV��X°!#�H� K8K +��;F5�"!�!5/ � ,J+$!*������� K ��,J+����iA.,J� ��!�,=!U&B�
+�C��������Q���'�����
�
�H� �Y�H� ,J+[��AJ,.� ��,D!L&B�
+HC�����,.�1�H�B�������S&B�
�$��X�A.,J� ��/qv½�u����,=!-F
��!#�R�i,.�@&8)�!*�L� ���S&<�Q�H���
+
E%� ,DF
� K ��,J+',=!-&B�W+�C��"�Ò{�+[!#�W/GTV���Q�',D!5�U,J� � ,.C�) +H�<�3/�lR��,.�'F
��� � ���'&<�Q�H���
+-E%���
��� �W+
,º�����'-Î�Q+H�B&B�
+HC�����{�+$!*�B¢°��!'�Q�'�H� �B�H� K ���-�H� �Y{�C�) +���£[����+'E%� �W��� �
+�-Î�Q�����
��+��'&B�
+HC����B{�+$!*�
 �,J�G�
,.��� �
+rF
��!#�R�i���\F5�'��� �'���
s1�r&B�
+�C��S,=!-F5��& K A.�
������� ,J�-&8)�!#��I��
�H���Q���ab�D�/-¢°�-� �1,.��,.������A�AJ,.� ��!VE%� ,=F$�<&<� O ��+L&<� O � ����I�� K +H��!#�W�1����+��q�1+$�
E%�Ò��!
�1�����H���BAJ,J����!5/�£

�L� O �M��+�&8) AD�Ò�M��+��;�
+�,.g1,.� C���� �WE¹!*,J&B,.A=��+�,J� O �M��+P��&B�W�$�QXMAJ,.� ��&Y)\!#�(!��Q�H,=!w� O �QA.A-�Q�q�H� �
K +H� K �
+��H,J��!SAJ,D!#���"����I	��gR�R�U��+',.�$!-g��QAJ)��B,=!S� ,JA°/�Ý��<FjA=�Q,.&Î��� ��!#� K +�� K �
+H��,.��!3��!3� ��F5��!H!���+ O �
I ) ����+��q� ����F5���1{��1�W�1�%�H���Q����� � O �Q+H�3!*)1ë¤F5,J�
�;�
/



0
��2

α

ε

A

β

π

B
D

C

ε+π

α+β

H

α

ε

A

β

π

B
D

C

α β

ε π

ε+π

α+β

BDAC

AD BC

ε+π

α+β

G

� ,JC�)�+��q�3/�_; V? O &B&B�j��+�,DF K +�� K �
+�� O



0
��^

δβ

B

α

A C

ε

δβ

B

α

A C

ε

α+β+δ

H

ε

δ

C

ε

α

A

ε

α+β

F

E

β+δ α+β+δ

ε

G

� ,.C�) +H�S�3/ Û1 �Ýu���1C��q��!�!#�;Fj,=�Q�H,JgR� K +H� K �
+�� O

δ

ρ

C

α

ε

A

π+ρ

β+δ

N

M

α+β

ε+π

G

α+β+δ

ε+π+ρ

α+β+δ

ε+π+ρ

H

δ

ρ

C

δ

ρ

C

α

ε

A

β

π

B

β

π

B

α

ε

A

� ,JC�)�+��q�3/¡l� ��-!�!*�;F5,=����,.gR� K +�� K �
+�� O



0
��a

α

ε

A

β α+β

D F

ε
� ,.C�) +H�3�q/�`1  á �W+�C�,.� C'EV�"�1C��
XM� O1K �SAJ,.� � K �Q,.+

α

ε

A

β α+β

ε

D

π

C
B F

π

G

� ,JC�) +��q�3/�k1  á �
+HC�,.� C'� ����X�E����1C��SA.,J� � K �Q,J+[!

TV� �%�M��+�&8) AD��)�!*���'���^ß*��,.�'AJ,J��� !�,.�Y�H� ,=!U��� ��!*,=!�,D!�I���!*����) K ���B�����V�M��+�&8) AD�e�M��+�&(�
+�C�,J� C
�B!*,J& K A.�SEV���1C��
XM� O;K �3A.,J� � K ��,J+
/ � ,JC�)�+��'�q/�`B!*� ��E�!@!*)�F$�G� K ��,J+-E%,.���GE��
,JC��1�[!J,¼�����+�
I��
�*EV�
�W�B�
��� K ��,J�;�$!%�Q�h!#,�åW��!�/��U3�� ������1j/�TV���3!*,J&B,.A=��+�,J� O�� ,=!%F
��A=F5) AD�Q�H���B��!j 

� b�, /
/%?'3 ?'� 3

/�?�3 ¢w�G�.0Q£

vw�1�H) ,J�H,JgR�
A O �1�H� �8� �
Eé!#,.&B,JAD�Q+�,.� O ,D!@�BE��
,JC��1�H����!*) &Î�Q�������Y��+�,JC�,J����A�!#,.&B,JAD�Q+H,J��,.��!5 9,¼F5��� X
��+H,JI )�����!3�H� �µK +�� K ��+��H,J���\�Q���WA O ���u��� �P��&B��) �;�3���S���Ws1�',.�$!3�
��� K ��,J�;�8F5���;��+H,JI )�����!j���Q���
-¹Fj���;��+�,.I ) �H��!3!*,J&B,.A=�Q+HA O /<¢°TV� �<!#��,¡�M�@�M+H��&�-ý�H�+� �������M+���&�D �H� � ,=!S���P&<�Q�R�'�H� �
�M��A.AJ��E%,J��C8�1,=!HF5)�!�!*,J����!*,J& K AJ�
+W/¡£

( ¹$¥ ) Ãf½�*�Ç6È+* �'¾W½^è Æ�ÅF¿



0
��_

α

ε

β

π ε+π

α+β

H
CD

BA

� ,JC�) +��q�3/.0
�; V?R�$����� �Q+[��!H�Q& K A.�-AJ,.� �'�M��+ K +��R���

TV� �3�M��+H&Y)�A=�3�M��+qF5��&8I ,.� ,J� C'����� XMEV���;C��8AJ,J��� !%,=!-�;�
+�,.gR���¤�M+H��& ä �R)��Q�H,J���u�3/J0�/�µ���� X
!#,D�1�
+������L�M��) +�A.,J� ��!�+�� K +H��!#�W�1�H����,.�Y���B�����LA.�5�M��!#,=�;�L��� � ,JC�) +��r�3/�k;/�>-!*,J� C ä �m)�����,.���<�3/.0��
�����-AJ,.� � !�A=��I	�WAJAJ�"�8,|�Q�\�%�µF
���<I	�S&B�W+�C��"���H�8F5+��������-�H� �-A.,J� �8A=��I	�WAJAJ�"� � /�������� �S!H�Q&B�
��,.&B�R�R�����@A.,J� ��!�AD�QI��
A.AJ���8-��Q�\���~&8)�!#��I	�S&B�W+�C��"�Y���8F5+H���Q�H�S��� �SAJ,.� �8A=�QI��
A.AJ�����3/%?R���

� b , /
/%?'3 ?'� 3

/�?'3
� b � /

/�?'3 ?'- 3
/�?'3

ä �m)\�Q��,.�����3/J0S,=!�)�!#���G�����'&B��+H�3��,.&B�S���<&B�
+HC��q��� �'A.,J� ��!�AD�QI��
A.AJ��� � �Q���=�q��+��"!#) A.��,J��C
,J�<�H� �SAJ,J���BF5��&YI�,J� ,.� C-�M��+�&8) AD� O ,J�
AD�1,J� CN�Y!*,J&B,.A=��+�,J� O D� 

D b � 1
1Y?'5 ?�� 5

1E?'5
b , /

/%?'3
1

1Y?'5 ?�� 3
/�?'3

5
1 ?'5

?�� /
/�?'3

5
1Y?'5 ?�- 3

/�?'3
1

1Y?'5
b ,0/�1 ?�-;3Q5�?���/Y5�?'�:3�1

¢�/�?'3�£$¢ 1 ?�5�£ ¢w�3/�2m£

TV� �S� �
s;�%!*��F5�H,J���¤�1�
&B����!#�H+$�Q�H��!��H���Q����� �"!#�qF5��&8I ,.� ,J� C��M��+�&8) AD�Q� K +���g;,=�1�-�H� � K +H� K �
+H��,J�"!
+��"�m) ,.+�����/

( ¹¡� ��¾<½uè ÆGÅl¿ ¦·¿8ÂcÇ�¦Y¢0Ã3¦¥È�ÃfÃTé�¦

£G¤ PSRmLtPSq ��\r¥�ý9¦
�1p�4tÏDÌ'Ñ�ÐS�qò=7Bp'Ñ�o��3ò�Ñ�ÐWp�4tÏ~Ð=6W· Î�åVÌCÎ4ÿjå
4tÏáÿ=Ðq7'4=��å=ÌR�6þQ�u:'xyÏ~Ðj42ÿHoBpR¾ZÌRÐLÿ
ò



0
�)Û

��LtR R�§¨\ � O �Q�\�QA O !#,D!��Q������F
� K +�� K �
+�� O /�>L� AJ�"!�!i�������
+�E%,D!#�V�������"����������! O &YI���AD!iF5��+H+���! K �����
���8�����R!#�S,.� � ,JC�)�+��q�3/J0W�1/

0�/.HJI KML�N2OQPSRUTQV+LtPSXQTYZ[P�V©\�ÙL�
+��ª5«bä�G!*,J��F5�(������� K �Q+H�',=!3� ���8F5����!*,=�1�W+�����/��LA=!*� �
-¬b»�1� �­b~�;�������+��bÀ�1���H� �@{�+[!#�-�*E��YI���F
��)�!#�q��� � O ��+��'� ��� K +���!*�
�1�W�	�H� �3AD��!*�
I O �1�5{\� ,J�H,J���(,J�<��� ,D!%F
��!*�R/�Ýz,J���<�H� �R!*�@g���AJ) ��!j� EV�S���
gR�L�M+H��& ä �m)�����,.���P�3/J0� 

D b ,</%?��S���<®t-
/%?'3

b , /
/%?'3

v��W3cbé�;�������
�6D¯b~,ô�����ð,��W3�g~�;����� �W�+D ha,3/3¢�/��Y3��������@1r�Q+��8��AJAUAJ�
��C����\!
������FW�Q� � ���SI	�8� �
C��Q�H,JgR�R/�£ � ,J����AJA O ����!G3ci j®���H� �8�1�
����&B,.���Q�H��+S�1��&B,J�\�Q���"!��H� �
�;) &B�
+[�Q�H��+
���Q����Ddi �;/

21/�l�XQPSOmKMnoZ[NBpEnoq'sYL�R[ufP�V©\�v½�(��� ,D!VF
��!#�R�S5�b¶�3�QC��Q,.�i� ������-°b¶�1�m��b®�1���Q�����¬b~0�/
Ýu�<��!H!#) &(�B�������;, ±bó�1����+'��� ,D!3F
��!#�<+����;)�F5��!-���u�G! O &(&B�
��+H,.F
�QAUgR�
+$!*,J�����Q���H� �
K +H�
g;,J��)\!%F
��!*�R/V?R�  

D b ,</%?f0]���4®t3
/%?'3

b ,</%?�3
/�?'3

b , /%?°²³/%?'3
� ) �8!*,J��Fj���eh´,`_ 0��VEV�<�;� ��Eº���\�Q�>3�µ¨,¯zd3����Q������� �
+H�5�M��+H��¶[·J¸¹¶[· ² z 0��e!#�
Ddz�,3/�v���,ºh®0��������
��¶[· ¸¹¶[· ² gÀ0���!#�>Ddge,3/ � )�+������
+
�

A.,J&
²[»�¼

,</%?'3
/�?�3 b~0

� ,.���QA.A O �R,��73+b®�1� �H� �
�CD�b�,3/
^1/.�.NBL�KtnrNBp�noXYPSqcs7RBKtPSOQZ[PU\�v½�<�H� ,=!�F
��!*�R��F5����!#,D�1�
+ � ,JC�) +��q�3/´a /�TV� �
� ä �R)��Q�H,J���u�3/J0

O ,J�
AD� !5 

D b ,</%?',0/
/�?'/

b ,
E%� ,DF
�(,=!%��� �q�1��!*,J+H���Y+��"!#) A.�
/



0
�Rl

a /<�yRUq'q@T KtN�KMn�ufP ä �m)\�Q��,.���P�3/.0-,=!%F5��&B&Y)��$�Q�H,Jg��%I O ,.��! K ��Fj��,J���i/
_1/<�f�Yq'qcP[K�LM�Bµ�����!*,=�1�
+%�H� �-A.,J� ��!V�1� K ,=F5�H���',J� � ,JC�) +����3/�_;/�� K K A O ,J� C ä �R)�����,J���P�3/J0

O ,J�
AD� !�g���AJ) ��!j 

,<� b ,</�?'�:3
/½?�3

-�� b �^/%?'-;3
/½?�3

,4� b ,41 ?���5
1 ?'5

-;� b �81#?'-;5
1Q?�5

TV� �S���R)�����,J���PF
�Q�P��� �
�<I��q� K K AJ,J�"�¤�H�Y�H� �R!*�SAJ,J��� !V�H�'C��
� �W+$�Q�H�R 

D b ,<�ª1Y?'-��^5
1Y?'5

� b ,4��/%?�-;��3
/�?�3

b ³ ¾ · ¿ À¾ · À /�?aÁ ¾ · ÂYÀ¾ · À 3
/%?'3

b ,41¡/%?��^5 /ª?��ª1¡3�?'-;5 3
¢Ã1Q?�5�£$¢Ä/8?'3�£

b ¢Ä,</%?���3�£�1Y?z¢Ã��/%?�-;3h£Å5
¢ 1Y?'5�£[¢Ä/%?�3h£

b
³ ¶[· Á ²¶[· ² 1 ? ¿ ¶[· Â ²¶[· ² 5

1Y?'5
b ,<�ª1Y?'-��^5

1Y?'5
b D

Û1/��~PSXQ�UP�N2V�V�R Z[nrN�Ktn�uÆP � +���& � ,JC�) +��q�3/ Û1�;EV�SC��
�W 

� b ,</%?'-;3
/�?'3

Ç b -;3ª?���È
38?'È



0
��`

D b � ¢Ä/�?'3�£Æ?��^È
¢�/�?'3�£Æ?'È

� b ,</%? Ç ¢Ä38?'ÈR£
/�?z¢Ä38?'ÈR£

b ,</%?'-;38?��^È
/�?'38?'È

b
³ ¶[· Â ²¶[· ² ®R¢Ä/�?'3�£Æ?��^È

/%?'3%?�È
b � ¢Ä/�?'3�£Æ?��^È

¢�/�?'3�£Æ?'È
b D

lR/.�8V�V�R Z[noNSKtn�ufP�TV� ,=! K +�� K �
+H� O ,=!i,J& K AJ,J�"�VI O �H� �ryZÌ'Í8Í'�m4°p�4tÏ=ÐLÿ$�'ÐW·:Í8ÍWÿ$4°å5·����Q���(�cÿHoFþ	ÿ
pLÐZÐlÌ�yFÏ=p�4tÏ=ÐLÿ K +�� K �
+H��,.��!5/

É



Ê ±EË ®�±�²d&´© �ÍÌ � $

�­� á�Î `�`�� �%��I��
+H� á /���� !HF O ����ÞL�����QAD�Gâ�/ á FLµ�+[��F$�R�
�i���Q�\� ä A.,=!*�'�3/ Î �;�1�
+W/SÂ á ?� ��
�1,D!#�H+�,JI�) �����8� O;K �
+�&B�"�1,=�S! O !#�H�
&��M��+%&<�Q����C�,.� C'�1���QE%A.���1C��-,J�B��+�C��Q� ,�å��Q�H,J���\!5/
Ë�Ì'Í8Í'��Ñ�Ï=y$p�4tÏDÌ'Ñ�Ð�Ì#6S4¿�4ÿ-��Ë�ûÒ� ^;0�¢#l�£$ �`�2��
æ;`�^�_ ��0
k�`�`1/

� � �W+$k���� á ��+�� � �
+H��!#�H�
,J��/��L�¸� K K +H�
�;��,=Fj�B�������B�;,=!�Fj�QgR�W+$!@� O;K �W+����Ws1�'A.,J� ��!5/�vw�zÓS·�Ø
Î4ÿjå$4UÿHÖ�4 Ï�Ë�Ì'Ñ yCÿtÎ�4�Ð$Æ�ÐW·hÐj42ÿJÍrÐqp'Ñ�oBpCÎ'Î�xyÏ=y$p�4tÏDÌ'Ñ�ÐtÏ%Ú%åVÌ�yCÿZÿHo'ÏDÑ:þLÐ Ì#6S4¿�4ÿQýe�1åVÌCÎgÿHp'Ñ
yZÌ'Ñ
66ÿ
ådÿJÑ yCÿ�Ì'Ñ�Ó�·dÎ4ÿjå$42ÿ�Ö�4M� K ��C���!�210W2"æm2�2�^;�iv*ß-��v#�q� � +[�Q��F5����0
k�k��;/

� � �W+$kQa�� � �
+H�R�
AJ� O µ���& K ) �H�
+%?;F5,.�
��F5�SÞL� K ��+��H&B�
�;�
/UTV� �S>rµ � �W+��R�
A.� O T���F$� � ,DF
�QA\���
X
K ��+H�@?��
+�gR�
+W/��;��� K  ¡à�à�F
!*X��H+
/�FW!5/­I��
+H�R�
AJ� O /­���;)�àR� 0Wk�k�a /^ÞL�"F5�
&8I	�W+L0W_1�i0Wk�kQa�/

� � ?m�@?;kQa�� µ�� +H,=! � )\F
�;AJ� O �Q���
+$��+$�Y?;��AJ�H���i�[ÐR��&B��!U�LAJAD�Q�i���Q�\�'�L&B,J�U?R,J��C�����Aw/���) ����&<�Q�H,=F
�R) �
+ O �
s K �Q��!*,J���u)�!*,J� Cu? á �-��T� �T%� ä µ�^1/<vw�é���4ÿG����Ï=å�o���ÿ�Ö�4-Ô�ý�4°åCÏáÿ
Ð
p�x
Ë�Ì'Ñ
66ÿ
ådÿJÑ yCÿBÈj��ÔQýSË�Ø*Ê
Í��i0
k�kQa�/ � ��+H����Fj��&B,.� C /

� � )\!#aR_�� Ï��Q��� �
g��Q+ � )�!#�i/��r!hE��L&¤� O �H� ,J����/���4�x�p'Ñ;4�Ï=y-û�Ì'Ñ14=�;x�·Q� K �QC���!L0W�10$æ�0
��`1� Ð�)�A O
0WkQaR_;/

��µ���A=k�a�� ÐR��&B��!SÛ�/�µ��QA.A=���i/<Û���!H!���C��
XMAJ�
gR�WA��Wg1,D�1�
��F5�',.���;�;F5) &B�
�;�-+H�
��+H,J�
g��QA°/Bvw�«Úeå=Ì�Ø
yCÿZÿHo'ÏDÑ:þ6ÐSÌ#6%4=�4ÿV±�ÿjÐLÿdÑ14UÿZÿdÑ14¿�(�SÑ�Ñ �;p�x\�dÑ142ÿjåCÑ�p�4�ÏDÌ'Ñ p�x ��Ë�ûÒØ�± ��cV�HÔ!Ë�Ì'Ñ
66ÿjåZÿJÑ yCÿ
Ì'Ñ�Ô�ÿ=Ð6ÿHpRåHy
��p'Ñ o�n8ÿjÐLÿ$x�ÌCÎ�ÍWÿJÑ14<ÏDÑ��JÑ
6lÌRåJÍ'p�4tÏDÌ'Ñ�ÔSÿ$4°åCÏáÿjÐWp�x�� K �QC��"!'^���2
æ;^;0
�1�ÞL)�I AJ,.��µ�,.� O >L� ,.gR�
+$!*,J� O �'ÞL)�I AJ,.�i� vw+��WA=�Q�\����0Wk�kQa�/

��µ^µ�k�2Q� ÐR��&B��!�ÛU/mµ���AJAD�Q�(�Q���WÝ~/ � +H)�F5��µ�+����M�
/��L�B� K K +H�R��F$�B�H�@,.��F5��+ K ��+[�Q��,.� CWµ � �
F5����F5� K �$!V,J�¤v#�À! O !#���W&<!5/Uvw�G�L���L��±'Î�åJÏDÑ:þY±�·)Í�Î�ÌLÐlÏ=��Í�ÏSË�pLÐ6ÿ$Ø*¾$pLÐ6ÿHoBåZÿHpLÐlÌ'Ñ1Ø
ÏDÑ:þÒp'Ñ o�ÏDÑ
6lÌRåJÍ'p�4tÏDÌ'Ñ�åZÿ$4wåJÏáÿjÐ
p�xÒÑ�ÿ�ÖZÎ�xyÌRåJÏDÑ:þ�4=�4ÿ8ÌCÎ'Î�ÌRå$4w��Ñ�ÏJ4tÏáÿ=ÐV6lÌRåS4UÿHy$��Ñ�Ì�xyÌZþR·
Ð$��pRåJÏDÑ:þ��i0Wk�k�2;/

��µ � �rk10j� á ,DF
�����
ARâ�/:µ�+H�
��F$�i�FÞ��
� � ,D! � / � +��W�Få
�R�W�Q��� á �Q+��H,J�qâ�/���+�,D!�!5/U>-!*,J� C%� O;K �W+����Ws1�
,.�u!#�
A.��F5��,.� C'+��W)�!���I AJ�8!*�Q�M�*E%��+��'Fj��& K �����
�1�[!5/rv½��Ó�·dÎ4ÿjå$42ÿ�Ö�4BÃ 917YÚeåVÌQyCÿZÿHo'ÏDÑ)þLÐj�
K ��C���!�2�_
æ;^�`1��?;���G�L�;����� ,J��� Ti�
s���!5�i0Wk�k;0�/

0
��k



0�0W�

��µ%�rß · Û�kQ�'?R�H�
gR�
��µ���+�&B�;� O �'Ý���AJ���W+L��+���!�!5��TV� �
�;�;��+QÙ3/�ßL�
A=!*���i��Þ-�
g;,=�B�%,=Fj�R�;�Q���<�L� X
�1+H,J��!%g��Q��Þ-��&G/@�éÓS·ZÎ4ÿjå
42ÿ�Ö�4�ÿHo'ÏJ4tÏDÑ:þiÐW·FÐj4UÿdÍÀ6lÌRåS4¿�4ÿ�É�Ê1ÙRË�� K �QC���!S2�k10$æ;^�^��1/
>L��,JgR�
+[!#,J� O ����vwAJA.,J� ��,=!�Ûh+H��!�!j�i0
k)Û�k1/

��µ�ÂSÛ�k�^�� ÞL��) C�AD��!H!'�@/�µ�)�����,.� C ��Þ-�
g;,=�u�@/�Â@��+�C��
+
���Q���6ÐR�Q��¬q/�ÛU���1�
+[!#�
�i/<µ�����!*�$�Q�;�
,.�1�H�
+$��F5��,.��� XM��,.&B�B!HF
�Q�H���
+jà
C��Q�����
+YI�+���E�!#,.� C����SgR�
+ O A=��+�C��P�1�;Fj) &B�
�;�'F5��AJA.��F5X
�H,J���\!5/Svw��Úeå=Ì�yCÿZÿHo'ÏDÑ:þ6Ð8Ì#6N4¿�4ÿS±�Ï¡Ö�42ÿZÿJÑ14=�G�SÑ�Ñ �;p�x��dÑ14Uÿ
åCÑ p�4tÏDÌ'Ñ p�x���Ë�û ± �"cV��Ô
Ë�Ì'Ñ
66ÿ
ådÿJÑ yCÿSÌ'Ñ�ÔSÿ=Ð6ÿHpRå�y$�8p'Ñ o@n8ÿ
ÐLÿ$xyÌCÎ�ÍWÿJÑ;4]ÏDÑ'�JÑ
6lÌRåJÍ'p�4�ÏDÌ'Ñ'Ô�ÿ$4°åCÏáÿ
Ð
p�x�� K �QC���!
0W2:Û"æ\0
^�a �UÛ�,J���[!#I )�+�C����i0
k�k�^1/

��µ�����`mlW� Ð��CØ�µ���� �;AJ,J��/�Ù O1K �
+H���
s;�
 ��L�P,J�;��+H�;�1)�F5�H,J���Ò�Q���P!#) +HgR� O /L�Vý�ýcýªË�Ì'Í�Î��R4�ÏDÑ:þ��
2��1¢wkR£$ .0Ql5æ�a 0���0Wk�`RlR/

��µ���+$k�a�� µ���+�� �
A.A�µ���& K ) �H�
+Y?;Fj,J�
��Fj��ÞL� K �Q+H��&B�
�;�
/�µ���+����
AJAe>L� ,JgR�W+$!#,.� O ÞL� K �Q+��H&B�
�;�
���8µ���& K ) ���
+8?;F5,.�
��F5�R/G�;��� K  ¡à�à
E%E%ES/�FW!5/�Fj��+����
AJA°/­���1)�àR�V0Wk�k�a /{ÞL��F5�
&8I��
+80
_;�
0Wk�kQa�/

��µ�>rkQa�� ÐR��F
�«�q/^µ���� +[���z����� á ��+ O ÙL)��1�H�
+8>L���W/«�µ! O !*���
&ê�M��+B�;,=!�Fj�QgR�W+�,J��C�+��WA=�QX
�H,J���\!#� , K !�I O �M�"�Q��)�+����
s1�H+$��F5��,.���Y�M+H��&¼���Ws1�e� �Q�[�QI���!#��!j/Vvw�<Ú%åVÌ�yCÿZÿHo'ÏDÑ:þLÐSÌ#6r4¿�4ÿ
±�ÿ
ÐLÿJÑ142ÿZÿJÑ14=�Á�SÑ�Ñ �1p�x%�JÑ;4UÿjåJÑ p�4tÏDÌ'Ñ p�x%��Ë�ûGØ�± �"cV��Ô¼Ë�Ì'Ñ
66ÿ
ådÿJÑ yCÿIÌ'Ñ}ÔSÿ=Ð6ÿHpRå�y$�
p'Ñ oGn8ÿjÐLÿ$x�ÌCÎ�ÍWÿJÑ148ÏDÑ��JÑ
6lÌRåJÍ'p�4tÏDÌ'Ñ�ÔSÿ$4°åCÏáÿjÐWp�x�� K �QC��"!'2:Û��
æ;2Rl��1�QÞL)�I AJ,.�Pµ�,J� O
>L��,JgR�
+[!#,J� O �zÞL) I A.,J�i��vw+��WA=�Q�\����0Wk�kQa�/

��Þr�"g�k�^�� µ�A.,JgR�`Þ-�
g1,D� !#���i/�Ýz����� O ��)�+'� ���$�QI\��!#�P� ,=�;��!3�
E%� O /Gñ�ÿj�»±�ylÏáÿJÑ14tÏ~Ðj4�� K �QC���!
2�`"æ;^;0�� ÐR���1)\�Q+ O ^B0Wk�k�^;/

� ä�ä Û�`�� ÞL��) C�AD��!Gµ�/ ä � C��WAJI���+��P�Q����Ýz,JAJA.,=��& Â'/ ä � C�A.,=!*�i/º�¹+H��!#����+$F$�|Fj�
�1�H�
+Y�M��+
��) C�&B�W�1�H,J� C��;) &<���«,.�1�H�
AJA.��F5�
/Àvw�ç������Ú�±ªË�Ì'Ñ
66ÿjåZÿJÑ yCÿ�Úeå=Ì�yCÿZÿHo'ÏDÑ:þ6ÐtÏ«7�91Ù�Ì
��p�xJxY��Ì'ÏDÑ14�Ë�Ì'Í�Î��R4Uÿ
å�Ë�Ì'Ñ$66ÿjådÿJÑ�yCÿ$� gR��A.) &B�r^�^1� K ��C���!�^�k�_"æRa�0
�;��0
k)Û�`1/

� � Þ-k�2�� Û��W���
+8Ý~/ � ��AJ�VåG�����¶?R)\!��Q�®T-/vÞL) &¤�Q,=!j/zÛ��
+[!#�����QA.,�å
����,.�1�M��+H&<�Q�H,J���¸�1�WAJ,Jg;X
�
+ O  ��Q�P�Q�\�QA O !#,D!V�Q��,J�1�M��+�&<����,.���'{�AJ�H�
+�,.� C3&B�W��� �;� !j/�Ë�Ì'Í8Í'��Ñ�Ï=y$p�4tÏDÌ'Ñ�Ð�Ì#6r4¿�4ÿ
��Ë�ûÒ��^�_1¢H0
2R£$ �_;0
æ�Û��1��0
k�k�21/

� � ��)�kQa�� ß-����,.������A�?;F5,.�
��F5� � ��) ��� ����,J���i/�ß-!½�M� �W��I\��F$�1I������-��+[�"ë¤F-�1,=!*��+H,JI ) �H,J���YI O !*�
+�X
g;,=F5��/��M� K  ¡à�à
� ,DF�/­&B�W+�,J�W/ ���1)�àW��!½�M� �W�5à�!*�$����,=!*��,DF
!
à���0Wk�kQa�/8ßL��gR�
&YI��
+�2��1�·Û1 ���� K &ä ?;T-/ � ,JA.��!���,=!#�H��+ O /­I O �H��!5��0Wk�kQa;à
��!w� kQa���_1/ K ��+��[!5�i������0Wk�k�a1à
�\!½� kQa�0
�;/ K ��+H�$!5/

� � +H,=`�`�� á ��+�� ä / � +�,D!�!#��/Y?R����+$F$� ,J� C8�M��+S,J�1�M��+�&<����,.���G,J�u�B� O1K �
+H���
s;�-&B�"�1,=F
��Ai���Q�\�1X
I��R����/8Ë�Ì'Í8Í'��Ñ�Ï=y$p�4tÏDÌ'Ñ�Ð�Ì#6q4¿�4ÿ-��Ë�ûÒ� ^;0�¢#l�£$ �`�`��
æ;`�`:Û1��0Wk�`�`;/

� � Ý|l�kQ� � ) � �¤�Q����Ý��QC��\�QAJAD!5�����1,.����+[!5/V����Ñm²(p'Ñ o��PpFþ'Ñ p�xJx¡Ð3ñ�ÿj�
ý�Ñ y
·�yjxyÌCÎ4ÿHo'Ï=p�/VßL�WE
Î ��+H���i0Wkml"k1/�2�k'gR��AJ)�&B��!5/



0�0�0

�ì��A.)�`�k�� �%��I��
+H�<Ð /i��AJ)�!*� �R� /vÞL��!*,JC��P,=!H!#) ��!V�M��+�&8) AJ�H,JX°�1�;F5) &B�W�1��� O;K �W+����Ws1�[!5/�v½�uÓS·�Ø
Î4ÿjå$4UÿHÖ�4YÃ ÌR9�ÚeåVÌQyCÿZÿHo'ÏDÑ)þLÐj� K ��C���!�_10$æ�Û��1�iÛ�,J�H�$!*I ) +�C��i�i0
k�`�k;/

�ì��+[��kQa�� á ���������
E �L+[� O / Ý���ES��,J�FÉ�!¶I�,JC / �;��� K  ¡à�à
E%E%ES/­&(,J�
/´���1)i �`����10Qà K �
� K A.��à
X
&B�;C�+[� O àWEV��E%X�,.�$!*X�I ,.C /´�1�H&BAw� 0Wk�k�a /%ßL��gR�
&8I��
+�2��1�i0
k�kQa�/

��Ùr�QA=`�`Q� � +$��� �<�3/�Ù-�QAD��!2åR/��%�C¶���Fj��,J����!����<ßL������F
��+$� !j �!*�
gR�
�8,=!�!*) ��!��M��+%�����L� �Ws1��C��
� X
�
+[�Q�H,J���<����� O1K �
+H&B���1,D�-! O !#�H�
&<!j/�Ë�Ì'Í8Í'��Ñ�Ï=y$p�4�ÏDÌ'Ñ'Ð�Ì#6S4=�4ÿL��Ë�ûG��^10�¢#l�£[ �`�^:Û"æ
`�_�21�U0
k�`�`;/

��Ùr�Q+$k�2���� ÞL��� ��� Ù-��+�&<���i/ TV� �oÞ��-��Û�� T%v*Ûe?mT ä � K +��)ß*��F5�
/ ± ��cV��Ô �àÌRåj�	Í3�
2)Û1¢w2R£$ �2:Û"æm2�`;� � ��AJA�0Wk�k�21/

��Ùr�Q+$k�2QI � ÞL��� ���<Â'/4Ù-�Q+H&<�Q��� ���1,J�H��+W/����4ÿ�Ç�åaÐj4q��ÿ�Ö�4%Ô�ý�4°åCÏáÿjÐWp�x�Ë�Ì'Ñ
66ÿjådÿdÑ yCÿ�Èj��ÔQýSË�Ø
7�Í��i0Wk�k�2;/

�­v � k��Q� Ý~/SÐ /;vw+�AJ�W+V�����B�3/ � �Q+HI ,J�
+H,w/UßL��� X�,.�1�H+�)�!*,JgR�%� O1K �
+H���
s;������F
����+$!��Q���8,J���1,.g1,D�1X
)���A%F5��AJ��) +3&<��+��;,J� C�!5/<vw��ÓS·ZÎgÿ
å
42ÿ�Ö�4ÃÏ�Ë�Ì'Ñ yCÿtÎ�4�Ð$Æ�ÐW·FÐj4UÿdÍrÐ<p'Ñ oupCÎ'Î�xyÏ=y$p�4tÏDÌ'Ñ�ÐtÏ
Úeå=Ì�yCÿZÿHo'ÏDÑ:þ6Ð�Ì#6S4=�4ÿ�ý%�;å=ÌCÎ4ÿHp'ÑPyZÌ'Ñ
66ÿjådÿdÑ yCÿ�Ì'Ñ�ÓS·ZÎ4ÿjå
42ÿ�Ö�4M� K �QC���!L2)Û10$æ;2ml"^1�Uv*ßLX
��v*�3� � +$����F5�R�i0Wk�k��1/

�­ÂS����k10j� � +H�
E�!#�H�
+SÂS�Q� A.�R/S�L�G,.�1�M��+H&<�Q�H,J���Ò! O !#�H�
&º�M��+qF5��+ K ��+$�����8)�!#�W+$!5 QÝz,=�1�N�L+��"�
vw�1�M��+�&<����,J����?��
+�gR�
+[!5/ � ,JA.�JÓUÔBÕSÖ[×�ØSÙ[Ú[ÛBÙÜÚ�ÔtÝUÞ[×]ÛUÔtÛUÞ[Ú7ßÄÝBÞ]àSÝL�M+H��&ó�Q� ��� O &B��)\!
�M� K ���L�H� ,J����/�F5��&G��0Wk�k10�/]Þ���F5�
&8I��
+�a �i0
k�kQa�/

�­â�����l6Û�� �S/ ä /�â���� CR��F5+���/t�SÑ}�SÑ�p�4�Ì'Í'·�Ì#68±'Î4ÿZÿHy
�uñfÌ�4tÏDÌ'Ñ�Ðj/uTV� �PÛ��
�H�
+q�1�P��,D� �1�
+
Û�+��"!�!5� � �WAJC�,.) &G��0
kRl6Û;/

�­â�����`�^�� �%��I��
+H� ä /�â�����CR��Fj+��R/º���4ÿÒc�å�p'Í8Í'pRå<Ì#6Bn�Ï~ÐWyZÌR�;åaÐ6ÿ$/¸Û�AJ�
�;) &õÛ�+���!H!5�%ßL�WE
Î ��+H���i0Wk�`�^1/

�­â�)\F
k���� Þ-��+�,.�uâ�)�F
�Q+H�
AJAD�1/<��&(�;�1�
A��M��+3� O1K �
+H���
s;��XMI���!*����,.�1�M��+H&<�Q�H,J���u+��W��+�,.�
g��QA°/Bvw�
Ó�·dÎ4ÿjå$4UÿHÖ�4 Ï`Ë�Ì'Ñ yCÿ�Î�4DÐ$Æ^ÐW·hÐj42ÿJÍrÐ�p'Ñ o�pCÎ'Î�xyÏ=y$p�4tÏDÌ'Ñ�ÐtÏ-Úeå=Ì�yCÿZÿHo'ÏDÑ:þ6Ð8Ì#6N4¿�4ÿfýe�1åVÌ�Ø
Î4ÿHp'Ñ�yZÌ'Ñ$66ÿjådÿJÑ�yCÿ8Ì'ÑBÓS·ZÎgÿ
å
42ÿ�Ö�4M� K �QC��"!L`;0
æ;k�a ��v*ß-�Lv*�3� � +$����F5�R�i0Wk�k��1/

� á ��)�kQa�� á ,DF
�����
A á �Q) AD�1,J��/�â O F5�R!j VßL�WE�!5/��;��� K  ¡à�à5�M)�åW,J� �R/´&Y�W/�Fj!5/�F5&3)i/´�
�;)�à
&BA�&<à
A O F5�R!*X
� �WE�!5/­�;��&(Aw��0
k�kQa /�ßL��gR�
&8I��
+�2��1�i0Wk�k�a /

� á v*k�^Q� µ������ �
+H,J� �fµ�/ á ��+$!#�\�QAJA������ � +[�Q� � á /1?�� , K &¤�Q�8v�vHv$/h?����Q+[F
� ,.� C-�M��+������%&B,=!H!#X
,.� CYA.,J� �� ��1,D!�F5��gR�
+H,J� Cq,J& K A.,=F5,���!#�H+�)�Fj��) +H�@,.�P! K ����,=��A�� O;K �W+����Ws1�W/�v½�uÓS·ZÎ4ÿjå
42ÿ�Ö�4
Ã 9RÊ�ÚeåVÌQyCÿZÿHo'ÏDÑ)þLÐj� K ��C���!�210�l5æm2�^��;��?R���Q�H��A.�R�	Ý���!*� ,J� C������i��0Wk�k�^1/



0�0W2

� á ?mkQa�� ä AJ�R� á ,.���H�
���1��+#�N�Q���®Û��
�H�
+<?;F
�âá�Q) I A.�R/ÚÞL�;Fj) &B�
�;�B����� K ��!H!��QC���+��W��+�,.�
g��QA
I���!#���S���q� ,=� �;�
� á �Q+��R��g�&B�;�1�
AD!5/ivw�'Úeå=Ì�yCÿZÿHo'ÏDÑ:þLÐcÌ#6V4=�4ÿ�±�ÿjÐ6ÿJÑ142ÿZÿJÑ14=�Y�SÑ�Ñ��1p�x
�dÑ14Uÿ
åCÑ p�4tÏDÌ'Ñ p�xV��Ë�ûÒØ�± ��cV�HÔ¥Ë�Ì'Ñ
66ÿjådÿdÑ yCÿ�Ì'Ñ�Ô�ÿVÐ6ÿHpRå�y
��p'Ñ o�n8ÿjÐ6ÿ$xyÌCÎ�ÍWÿJÑ14�ÏDÑ
�dÑ
6lÌRåCÍ'p�4tÏDÌ'Ñ¶ÔSÿ$4wåJÏáÿjÐ
p�x�� K ��C���!P^10
`
æ;^�2mlR��ÞL) I A.,J�!µ�,J� O >L��,JgR�
+[!#,J� O ��ÞL) I A.,J�i�
vw+��WA=�Q�\����0Wk�kQa�/

�­ß��
A�lWa�� TV� �W�;�1��+<Ù3/UßL�WA=!#���i/GnqådÿHp'ÍºûupRy
��ÏDÑgÿVÐ*É�Ë�Ì'Í�Î��m42ÿjå��_Ï=¾5/PßL�
A=!*���i <µ�� ,=F
��C����
µ�� ,DF
�QC�� �U0
kRl
a /

�­ßrâikQa�� ß-����,.������AUÛ��
+#�M��+�&<����F5�r���Wg1,.�
E®�Q���<âi�
E%+��W��F5�qâ�,JgR�
+H&B��+H�-ßr�Q��,.������AUâi�QI���+[�QX
�H��+ O / Î ��)�+3TV�R��A=Â-,J�S�H�����
A K +H�
,J�;gR�
�;�%C���gR�
+���&B�
�;�
/-�;��� K  ¡à�àWE%E%ES/­� K +
/­C���g	à��
0Wk�kQa�/^ÞL��Fj�
&YI��
+�0W_1�i0
k�kQa�/

�­ßrâ � Ù-`�`���ÞL�WI I ,J�ÒßL) � ����Ð���� �®â��
C�C��
���W��µ�+$�Q,.C � � O AJ�R���Q�\�PÞ-�
g;,=�PÙ�,=F$� !j/«TV� �P+��
s;s
K +H�:ß*��F5�W u�ÎF
��!*�u!#��)\� O ���8�Q)�����&¤�Q��,DF�� O1K �
+H���
s;�(F5����!*��+H)�F5��,.���i/~Ti��F$� � ,DF
�QA
�%� K ��+H�B`�`QX°��210���Ù O;K �
+��H�
s;�'�%��!#����+$F$�¸âi�QIi��Ti�
s ��!Y�0ã á >�� ,JgR�
+[!#,.� O ��� K +H,JA
0Wk�`�`;/

�­ß���,=k�^Q� ä &<���1) �WA@�q/%ßL��,J��/ ä s K AJ��+�,.� C�A=��+�C��G� O;K �
+$�1�;Fj) &B�
�;�$!j  � ,=!#��� O ��g;,J�
E�!8�Q�
� �"!#���"�}���
�*EV��+H� !j/�vw�¶Ó�·dÎ4ÿjå$42ÿ�Ö�4�Ã 9RÊGÚ%åVÌ�yCÿZÿHo'ÏDÑ:þLÐj� K ��C���!<0
k�2"æ;2���_;�@?R�������HAJ�R�
Ý���!*� ,J� C������i��0Wk�k�^1/

�­Û��Q+$`�kQ� Ù3/iÏ��Q�¨Þ O �R�(Û���+�) ������/BÙ O;K �
+�&B�"�1,=�Y�H� K ��A.��C�,J��!'������)�!*�
+3���
g;,JC��Q��,.���i/Pvw�
Ó�·dÎ4ÿjå$4UÿHÖ�4YÃ ÌR9�ÚeåVÌQyCÿZÿHo'ÏDÑ)þLÐj� K ��C���!%aR^
æ;_��1�iÛ�,J�H�$!*I ) +�C��i�i0
k�`�k;/

�­Û��Q+$k;05� Ù3/�ÏV���0Þ O �R�8Û���+�) �\�Q��/¤¬�+[�1�
+�,.� CB�H� �Y,.�1�M��+H&<�Q�H,J���GC�+$� K �i/8vw� ä &B,.A O � �W+��
�����GÐ���!#� K ��ÞL�
g;AJ,.�i�
���1,.����+[!5�RÓS·ZÎ4ÿjå
42ÿ�Ö�4;É'ÓS·ZÎgÿ
åCÍWÿHo'Ï=p�Ó�p'Ñ oR¾ZÌ6ÌQ²���F
�\� K �H�
+U2��;�
K ��C���!�2�k�k"æm^�2�_1/ vw�;���
+H���
s;�UÛ�) I A.,=F
����,J����!5� á FQ��+$�
E%X�Ù�,JAJA;Û�) I�AJ,=!*� ,J��Crµ���& K �Q� O �
0Wk�k10�/

�­Û�T%k��Q� äS�
g;,J�
+�Û�,J�;�$���1�q�Q���<ÞL�
� ��,=!�T%!*,=F$� +�,.�=å
,D!5/�?;��TV�
AJA.,J�H�R �Ù O1K �
+H&B���1,D�V���
g1,.CR����,J���
I O �
ëB� ,.� O /Uv½�BÓ�·dÎ4ÿjå$42ÿ�Ö�4ÃÏ�Ë�Ì'Ñ yCÿtÎ�4�Ð$Æ�ÐW·hÐj42ÿJÍrÐ�p'Ñ�o'pCÎ'Î�xyÏ=y$p�4�ÏDÌ'Ñ'ÐtÏ�Úeå=Ì�yCÿZÿHo'ÏDÑ:þ6Ð
Ì#6q4=�4ÿ�ý%�;å=ÌCÎ4ÿHp'ÑPyZÌ'Ñ
66ÿjådÿdÑ yCÿ�Ì'Ñ�ÓS·ZÎ4ÿjå
42ÿ�Ö�4M� K �QC���!-2mlWaQæm2�`ml��iv*ß-��v#�q� � +$����F5�R�
0Wk�k��;/

�­�%�
,DkQa�� � +H,=�Q�é�%�
,=��/ �L�\�QA O !#,D!��Q�P!*����+����~� �
E�!u�Q+��H,=F5A.��!5/ >r!#�
� �W�G� �
�*EV��+��|� �WE�!
A.,=!#�:åUÞ]ÓfÖ#ß�æ2Õ�ÖtÝUÖ<�Q+H��,=FjAJ�<�1)�&YI��
+N^�k��;)1�M+5ÝW�R���\Ý�0�ç�)�!*�
� �
�W/ K �;/��1��F�/�F5��&G�L0Wk�k�a /
ßL��gR�
&8I��
+�a �i0Wk�kQa�/

�­�-?;k�a�� Þ-��� ,J�WA=����)\!B�Q���ÀÂ�+H,=!*���
�®?R) &B&B�W+$!5/~>r!#,J��C�E%� ,J�H�u! K ��F5�G�M��+<��) ����&<�Q�H���
�1�;Fj) &B�
�;�%!*��+�)\F5��) +H,J� C�/�>L� K )�I AJ,D!#� �����BÐ�) A O 0
k�kQa /



0�0W^

�ì?m�-k�^�� ���
+[�Q+$�B?;��AJ�����B�����:ÐR�Q&B��!��LAJAD�Q�i/�?R�
A.��F5�H,JgR�����
s;��) �H,JA.,�å�����,J���'�������H�
s;����+[�"gR�W+�X
!H�QAw/¸vw�zÓS·ZÎgÿ
å
42ÿ�Ö�4uÃ 9RÊÒÚeå=Ì�yCÿZÿHo'ÏDÑ:þ6Ðj� K ��C���!<0
^;0
æ\05a�a��@?R�"�Q���HAJ�R��Ý���!*� ,J��C������i�
0Wk�k�^;/

�ì?m� � k�^�� ���
+[�Q+$��?;��AJ�����i�YÐR�Q&B�"!-�LAJAD�Q�i���Q���0µ�� +�,D! � )�F
�;AJ� O /-� K�K +�����F$� ��!-��� K ��!�!���C��
+H�
��+H,J�
g��QAi,.�B�M) AJAi�H�
s1��,J�;�M��+�&¤�Q��,.���P! O !#�H�
&<!j/�v½�uÚeå=Ì�yCÿZÿHo'ÏDÑ:þLÐ�Ì#6q4=�4ÿ-±�Ï¡Ö�42ÿZÿJÑ14=�
�SÑ�Ñ��1p�xi�JÑ142ÿjåJÑ p�4tÏDÌ'Ñ p�x���Ë�û ± �"ce�HÔ°Ë�Ì'Ñ
66ÿjådÿdÑ yCÿ�Ì'Ñ�Ô�ÿ=Ð6ÿHpRåHy
�¤p'Ñ oYn8ÿjÐLÿ$x�ÌCÎ�Ø
ÍWÿJÑ;4QÏDÑ¤�JÑ$6lÌRåCÍ'p�4tÏDÌ'Ñ�Ô�ÿ$4°åJÏáÿjÐ
p�x�� K ��C���!%aRk
æ;_�`1��Ûh,.���[!#I ) +HC��i�U0
k�k�^;/

�ì?m� � ?;kQa������
+[�Q+$�Y?m�QAJ�H���i�ÜÐR�Q&B��!U�LA.A=�Q����µ�� +H,=! � )�F$�1A.� O ���Q�\�'�L&B,J�U?R,J��C�����Aw/���) ����&<�Q�H,=F
�����QA O !*,=!5����� �
&(��C��
� �
+[�Q�H,J�����R�Q���8!#)�&B&<�Q+H,�å�����,.���-����&¤��F$� ,J� �WX�+H����� ��I AJ���H�
s1�[!5/
±�ylÏáÿJÑ yCÿ$�i2)ÛQa� J05a�210$æ�05a�2'Û1�YÐ�) � �80Wk�kQa�/

�ì?m�QADÛ�`Q� ���
+[�Q+$�z?;�QA.�����i/t�r�R4�Ì'Í'p�4tÏ=y�ÏDÑ
6lÌRåJÍ'p�4�ÏDÌ'Ñ�ÌRåjþRp'Ñ�Ïè�Wp�4tÏDÌ'Ñ«p'Ñ o�åZÿ$4°åCÏáÿjÐWp�x�/ á F5X
��+$�
E%XtÙL,JA.Aw��0
k:Û�`1/

�ì?m�QA�l"_Q� ���
+[�Q+$�«?;��AJ�H���i/��ä4¿�4ÿVÌRåj·�Ì#6iÏDÑ o	ÿ�Ö)ÏDÑ:þ��VgR��A.) &B�<0
`����3ÔSÿjþ'ÏDÌ'Ñ p�x�yZÌ'Ñ
66ÿjåZÿJÑ yCÿ
Ð6ÿjåJÏáÿ=Ð�ÏDÑGpCÎ'Î�x�ÏáÿHo�Í'p�4¿�4ÿdÍ'p�4�Ï=ydÐj/V?��;F5,J�
� O �M��+�vw���1)\!#��+H,=��Ai�Q�\��� K K AJ,J�"� á ����� �
X
&<����,DF
!5��0
kml"_1/

�ì?m�QA=`�kQ� ���
+[�Q+$�G?;�QA.�����i/��r�R4tÌ'Í'p�4�Ï=yS4Uÿ�Ö"4�Î�å=Ì�yCÿ=ÐZÐlÏDÑ:þ�/��r� �1,=!*��� XjÝu��!#A.� O ��0Wk�`�k1/
�ì?m�QA=k��Q� ��,J�H�$� � /�?;�QA.��&B���i/!ÞL��!*,JC���,J� C�FW��!#)\�QAJXM)�!*�G� O;K �
+��H�
s1�W G��� �0µvÙ-v�É�`�k�vw�1�M��X

� �R�����i/évw��ý�Í�Î�ÌR�cÿjåJÏDÑ:þ}ÚQÿVÌCÎ�x�ÿ�Ï�Ë�ÓL�zÃ 91Ë�yZÌ'Ñ
66ÿ
ådÿJÑ yCÿ`Î�å=Ì�yCÿZÿHo'ÏDÑ:þLÐj� K �QC���!
a�_10
æ�aR_�`1��?R��������A.�R��0Wk�k��1/

�ì?m�QA=k;05� ���
+[�Q+$�µ?;�QA.������/ Þ��
gR�
AJ� K &B�
�;�$!G,J����) ����&<�Q�H,=F«�H�
s1��+H�
��+H,J�
g��QA°/ ±�yFÏáÿdÑ yCÿ$�
2�_�^1 �kmlWaQæ;k�`�� �i��) C�)�!*�30Wk�k;0�/

�ì?m�Q��k�a�� á ��+��3?;�����1�
+[!#���i/�Ýu��+[�@!*�
��!*�V�;,=!���&YI�,JC�)\�Q��,.���S�����@,.�1�M��+H&<�Q�H,J���L+H�
��+H,J�
g��QA°/ivw�
Úeå=Ì�yCÿZÿHo'ÏDÑ:þ6Ð^Ì#6e4¿�4ÿ�±�ÿjÐLÿJÑ;4UÿZÿJÑ;4¿�B�SÑ�Ñ �1p�x �dÑ14Uÿ
åCÑ p�4tÏDÌ'Ñ p�x1��Ë�ûÒØ�± �"ce�HÔ!Ë�Ì'Ñ
66ÿ
å
Ø
ÿJÑ�yCÿ<Ì'ÑÒÔSÿ=Ð6ÿHpRå�y$�Pp'Ñ oYn8ÿjÐLÿ[xyÌCÎ�ÍWÿJÑ14fÏDÑ��JÑ$6lÌRåCÍ'p�4tÏDÌ'Ñ�Ô�ÿ$4°åJÏáÿjÐ
p�x�� K �QC���!30jaR2"æ
0W_10���ÞL) I�AJ,J��µ�,.� O >L� ,JgR�W+$!#,.� O �'ÞL) I�AJ,J��� vw+��
AD�Q������0
k�kQa�/

�ì? � k���� ÛU/�Þ-�
g1,D�f?������H�$!8�Q���¸��,DF
�\�Q+$� � )�+�) �[�1/�ÙL,.�
+$��+$F$� O ��F5��& K ��!#,.��,J���i��!�Fj+�, K ��,J��C
AD�Q� C�)��QC���!5���Q���G��+[�Q��!*A=�Q�H��+[!��M��+q!*��+�)\F5��) +H����� O1K �
+H���
s;�
/qvw��ÓS·ZÎgÿ
å
42ÿ�Ö�4ÃÏ�Ë�Ì'Ñ1Ø
yCÿ�Î�4DÐ$Æ�ÐW·FÐj4UÿJÍrÐ(p'Ñ�o�pCÎ'Î�xyÏ=y$p�4tÏDÌ'Ñ�ÐtÏ'Úeå=Ì�yCÿZÿHo'ÏDÑ:þLÐ`Ì#684=�4ÿ8ýe�1åVÌCÎgÿHp'ÑuyZÌ'Ñ
66ÿjåZÿJÑ yCÿ
Ì'Ñ�Ó�·dÎ4ÿjå$4UÿHÖ�4�� K �QC��"!@0W`��"æ\0
k�^1�Uv*ß-�Lv*�3� � +$����F5�R��0
k�k��1/

�ì?mÂ@k�^Q� Î �R!*� ,J�[�Q���Á?R� ,.I��Q�[�z�Q��� á ,DF
� ,D�Q�;,qÂ@���$!*) &B���H� /´Þ O ����&B,=FG� O1K �
+H���
s;�P�Q���
�;� ��E%AJ���;C��P�QC��
�1�(! O !#�H�
&<!-�M��+8&Y) A.��,.&Y���;,=�Y,.�1�M��+H&<�Q�H,J����� �W�#E���+H� !j/�v½�®ÓS·�Ø
Î4ÿjå$4UÿHÖ�4YÃ 9RÊ�ÚeåVÌQyCÿZÿHo'ÏDÑ)þLÐj� K ��C���!�`�^
æ;k�^1��?R�"�Q���HAJ�R��Ý���!#� ,.� C��H���i�U0
k�k�^;/



0�0ja

�ì?�?;kQa�� ���
+[�Q+$��?;��AJ�����u�Q���u�L&B,.�-?R,J��C�����Aw/S�L) �H��&<����,DF@���Ws1����� �W&B�SC��
� �W+$�Q�H,J���u�Q���
�H� �q�Q����A O !#,=!V�����H�
s;�%!#�H+�)�Fj��) +H�R/�T��"F
� ��,=F
��A��%� K ��+H��T%�Lk�a�XH05a�^�`1��µ���+����
AJAU>L��,JX
gR�
+[!#,.� O �	Þ�� K �Q+H��&B�W�1���Q�vµ���& K )����
+-?;Fj,J�
��Fj�R�SÐ�) A O 0Wk�k�a /

�ì?���)�`�_Q� Ð���� �t?���) I I\!5/qTV� �'� �
E~��sm�M��+$�G�
� C�AJ,=!*�G�1,DF5��,.������+ O �Q���G,J�[! K ���H�
�;��,=��A�)�!*�
+$!j 
?R��&B� K +��WAJ,J&(,J����+ O F5��&B&(�
�1�[!5/�vw��ÚeåVÌQyCÿZÿHo'ÏDÑ)þLÐ�Ì#634=�4ÿfý^Ïâþ��;4¿�P�SÑ�Ñ �;p�x��dÑ14Uÿ
å
Ø
Ñ p�4tÏDÌ'Ñ p�x���Ë�ûÎ± ��cV��ÔªË�Ì'Ñ
66ÿjåZÿJÑ yCÿ Ì'Ñ(ÔSÿ=Ð6ÿHpRå�y$�(p'Ñ oNn�ÿjÐLÿ$xyÌCÎ�ÍWÿdÑ14QÏDÑY�JÑ
6lÌRå$Ø
Í'p�4tÏDÌ'Ñ�Ô�ÿ$4°åJÏáÿjÐ
p�x�� K ��C���!-l�`
æ;`;0�� Ð�) ���Y0Wk�`�_1/

�­TV����kQa�� TV� �}�-! O AJ) &Ò/¼TV� ���-! O AJ) &IÉ�!B!*�$�hØ�/º�;��� K  ¡à�à
E%E%ES/­C��QADF5,J�W/�F
��AJ���"F
�i/´���1)�à�é�$�Rà
X
��! O A=!#�[�hØ�/­�;��&(Aw��0
k�kQa /�ÞL��F5�
&8I��
+�0
_;��0Wk�kQa�/

�­Ti+�,D`�^�� ���Q�����QAJA�Ù3/WT�+H,JC�C�/���Ñgÿ$4°��ÌRå[²"Ø*¾$pLÐ6ÿHo3pCÎ'Î�åVÌQpRy$�-4tÌ-4Uÿ�Ö"4���p'Ñ o1xyÏDÑ:þ�6lÌRåh4=�4ÿvÌ'Ñ1xyÏDÑ4ÿ
ÐWyFÏáÿdÑ14�Ï Ç�yGyZÌ'Í8Í'�	Ñ�ÏJ4°·Q/(Û��i/âÞ3/U�1,D!�!*�
+��[�Q��,.���i��>L� ,.gR�
+$!*,J� O �Q� á ��+ O A=�������V0Wk�`�^1/
�LAD!#�'�H��F
��� ,=F
��A�+H� K ��+��rT%�%X�0W^Qa'Û;/

�­T]Ý®`Rl
� ���Q�����QAJASÙ3/�Ti+�,.C�C������ á ��+���Ý��W,=!#�W+
/¸T ä ä�T%ß ä T- V�º� �
�*E���+��;XMI���!*���«� K X
K +H�R��F
�q���%���Ws1�i�������1A.,J� C�/VpRylÍ ��å�p'Ñ'ÐWpRy54�ÏDÌ'Ñ'Ð^Ì'Ñ8êUëzyCÿ��JÑ$6lÌRåCÍ'p�4tÏDÌ'Ñ�±�·FÐj4UÿdÍrÐj�
a�¢�0Q£[ J0$æ;2�^;� ÐR�Q�;)���+ O 0
k�`mlR/

� g�Þ-`�`Q� �L�\�1+�,.��!@g��Q�{Þ-��&G/�Ù O;K �
+��H�
s;��É�`RlB�R� O � �����<��� �1+��"!�!5/�Ë�Ì'Í8Í'�	Ñ�Ï=y$p�4�ÏDÌ'Ñ�ÐeÌ#6
4=�4ÿ-��Ë�ûG��^;0�¢#l�£$ �`�`mljæ;`�k�_1��0Wk�`�`;/

� Ï��R��k�^Q� ä AJA.�
� á / Ï��R��+����
��!5/�>-!*,J� C8Ýu��+[� ßL�
�%�H�B�1,D!���&YI ,.C�)������-E���+[��!#�W��!#��!V�M��+����Ws1�
+H�
��+H,J�
g��QA°/-vw��Úeå=Ì�yCÿZÿHo'ÏDÑ:þLÐ�Ì#6N4¿�4ÿS±�Ï¡Ö�42ÿZÿJÑ14=���SÑ�Ñ �1p�xU�JÑ142ÿjåJÑ p�4�ÏDÌ'Ñ�p�xh��Ë�ûõ± �$Ø
cV��Ô°Ë�Ì'Ñ
66ÿ
ådÿJÑ yCÿ�Ì'Ñ�Ô�ÿVÐ6ÿHpRå�y
�Pp'Ñ�o(n�ÿjÐLÿ$xyÌCÎ�ÍWÿdÑ14�ÏDÑ��dÑ
6lÌRåJÍ'p�4�ÏDÌ'Ñ�ÔSÿ$4wåJÏáÿjÐ
p�x��
K ��C���!S0Ql�0
æ\0
`��;�UÛh,.���[!#I ) +HC��i�i0Wk�k�^1/

� Ýz,.A=k��Q� ä gR�fÝz,JAD!#����/�â�,J� ��!L������!*��+H)�F5��)�+���!V,.��� O;K �W+����Ws1��� ���$��I���!*��!��M��+%AD�
ES/Vvw�GÓS·�Ø
Î4ÿjå$4UÿHÖ�4 Ï�Ë�Ì'Ñ yCÿtÎ�4�Ð$Æ�ÐW·hÐj42ÿJÍrÐqp'Ñ�oBpCÎ'Î�xyÏ=y$p�4tÏDÌ'Ñ�ÐtÏ%Ú%åVÌ�yCÿZÿHo'ÏDÑ:þLÐ Ì#6S4¿�4ÿQýe�1åVÌCÎgÿHp'Ñ
yZÌ'Ñ
66ÿ
ådÿJÑ yCÿ�Ì'Ñ�Ó�·dÎ4ÿjå$42ÿ�Ö�4M� K ��C���!S0
k�aQæm210�0��iv*ß-��v#�q� � +[�Q��F5����0
k�k��;/

� Ýz,.A=k�a�� �%�R!H!iÝz,JA.�1,.��!#���i/ ä Ø��"F5��,.gR��+��W��+�,.�
g��QA-���(!#�H+�)�F5�H) +��"�z�1�;F5) &B�W�1�[!5/�vw�çÚeå=Ì�Ø
yCÿZÿHo'ÏDÑ:þ6ÐSÌ#6%4=�4ÿV±�ÿjÐLÿdÑ14UÿZÿdÑ14¿�(�SÑ�Ñ �;p�x\�dÑ142ÿjåCÑ�p�4�ÏDÌ'Ñ p�x ��Ë�ûÒØ�± ��cV�HÔ!Ë�Ì'Ñ
66ÿjåZÿJÑ yCÿ
Ì'Ñ�Ô�ÿ=Ð6ÿHpRåHy
��p'Ñ o�n8ÿjÐLÿ$x�ÌCÎ�ÍWÿJÑ14<ÏDÑ��JÑ
6lÌRåJÍ'p�4tÏDÌ'Ñ�ÔSÿ$4°åCÏáÿjÐWp�x�� K �QC��"!'^10�0$æ;^;0QlR�ÞL)�I AJ,.��µ�,.� O >L� ,.gR�
+$!*,J� O �'ÞL)�I AJ,.�i� vw+��WA=�Q�\����0Wk�kQa�/

� Ýz,.�$_�^Q� â�)��;E%,JC�Ýz,J�H��C��
��!#�H�
,J��/ðÚ���ÏJxyÌLÐlÌCÎ ��Ï=y$p�xvÏDÑ ÐLÿVÐj4�ÏâþRp�4tÏDÌ'Ñ�Ðj/ � ��!*,JA � A=��F
�;EV�WAJA��Q���
á �����
��â��[����¬�sm�M��+$��� ä � C�A=�������U0
k�_�^1/

�ìä � µ�kQa�� Ð�,.� s1,7ä-)��7Ð���� � � +H��C�AJ,J�����Q��� � +H)�F5��µ�+��Q�M�W/GTV� �<�;��!#,.C���������,J& K A.�
&8�
�R�$��X
�H,J�����Q��� K ��+��3���S! K �
��F$���[�QC�C��
+3�M��+ ä � C�A.,=!#��/GT��"F
� ��,=F
��A���� K ��+��8T%��kQa�Xw2)Û1�
>L��,JgR�
+[!#,J� O ��� á ��!�!���F
�;)�!*�
���[!5�4ÞL� K �Q+��H&B�
�;�V���^µ���& K ) ���
+�?;F5,.�
��F5�R��0Wk�kQa�/



0�0W_

� Î � á k�^Q� TU�Q�{Ý~/ Î �Q�®�����kÙL��Fj����+B�r��+$F5,D�QX á ��AJ,.���1/Àvw���1�
s¸!#�H+�)�Fj��) +H��!N�M��+B,J�;�M��+�&¤�QX
�H,J���u{�AJ�H�
+�,.� CB) ���;�
+S��� �8gR��F5�H��+q! K ��F5�8&B�;�1�
A°/YTi��F$� � ,DF
�QA��%� K ��+H�'T%�%X�0jaRk�a �
?R�[�Q�1�M��+$�P>L� ,JgR�W+$!#,.� O ��ÞL� K ��+���&(�
�1�����^µ���& K ) ���
+�?;F5,.�
��F5�R�;ßL��gR�
&8I��
+�0
k�k�^1/

� Î ��)�k���� âi��) +$�{ÞL� Î ��) � C�/¼â�,J��� !<F5����!#,D�1�
+��"�t����+�&Y�M) A°/ôvw�|Ó�·dÎ4ÿjå$4UÿHÖ�4 Ï�Ë�Ì'Ñ yCÿ�Î�4DÐ$Æ
ÐW·FÐj4UÿJÍrÐ@p'Ñ o<pCÎ'Î�xyÏ=y$p�4�ÏDÌ'Ñ'ÐtÏ�ÚeåVÌQyCÿZÿHo'ÏDÑ)þLÐfÌ#6�4¿�4ÿ�ýe�;å=ÌCÎ4ÿHp'Ñ<yZÌ'Ñ
66ÿjådÿdÑ yCÿ�Ì'Ñ�ÓS·�Ø
Î4ÿjå$4UÿHÖ�4�� K ��C���!�2�^�`"æ;2�aRk;�iv*ß-�Lv*�3� � +$����F5�R�i0Wk�k��1/


