
���������
	����	�������������� ������������	������ �
�!�"���!�
	��$# �
% �������&��� ��� ���'	�( ����) �!�"�*# ������

+-,

.0/214365879/2:
;4<>=

?A@8B <C;4DE;�FG/2H2IJDE5K5L<CM�54NO5 B <QPR143SM2/T3U5L<
VW3SXC/�=E5Y,�NSZ\[]<C^2;K;4<C=_3S<C1!`aN$=E,
5L<>X B ^2DEXcbY^�;K5LDd5L/�54<

D_^e`\3S1f5LD_3S=gVT/2=Eh2=_=_IJ<C^&5-NSZ\5 B <
[]<Ci
/2DE14<>Ij<>^
54;8ZkN$1l5 B <cmn<>o$14<><cN6Z
mRpRq @ pR[rpsVt`vu�bxwapRF2ps`vu]7
."3zyKN$1!FG/�H{yK<CX|5~}�q�N$IJ�2/�54<C1!FGX>D_<>^2XC<

? ���214N��$<>M"H&,�5 B <
�\��3SIjDE^2D_^�oJq�N$IjIJDE5K5L<><S}

mn1C�9F��W�c36=E,&36^T3S1L36I�3S^�� @8B <>;4D_; ? M��{D_;4<>1

mn1C� @ �W[!3~�{D_X B 3S^�M21L3S^���.0<CI�H�<C1

mn1C�v+��W�O�TFG�>,{Ij3S^2;4:
D���.0<CI�H�<C1

mn1C�v+���FGD_:
MT3S1>�W.0<>I�H�<>1

[]<C^2;K;4<C=_3S<C1!`aN$=E,
5L<>X B ^2DEXQbY^2;f5LDd5L/�54<
@ 14N�,$�W�!<>��79NS14:

�S/2=d,��S�$�$�
� VTN$1!Ps1L3SM2/2365LDEN$^ ? /2oS/2;K5��S�$�$�$�



���������
	����	�������������� ������������	������ �
�!�"���!�
	��$# �
% �������&��� ��� ���'	�( ����) �!�"�*# ������

+-,
.0/214365879/2:
;4<>=

? ^ ? H2;f5L143SX>5�NSZ\3 @8B <C;4DE;nF{/2H2IJDE5454<CM�5LN�5 B <QPR143SM2/T3654<
VW3SXC/�=E5Y,�NSZ\[]<C^2;K;4<C=_3S<C1!`aN$=E,
5L<>X B ^2DEXcbY^�;K5LDd5L/�54<

D_^e`\3S1f5LD_3S=gVT/2=Eh2=_=_IJ<C^&5-NSZ\5 B <
[]<Ci
/2DE14<>Ij<>^
54;8ZkN$1l5 B <cmn<>o$14<><cN6Z
mRpRq @ pR[rpsVt`vu�bxwapRF2ps`vu]7
."3zyKN$1!FG/�H{yK<CX|5~}�q�N$IJ�2/�54<C1!FGX>D_<>^2XC<

@8B <cNS14D_oSD_^T3S=�NSZa5 B <RXCNSIj�2=E<>54<n5 B <>;4D_;]DE;8N$^�hT=_<
DE^*5 B <c[]<C^2;K;4<C=_3S<C1�`�NS=E,
5L<>X B ^2D_XRbY^2;f5LDd5L/�54<QwgDEH21L3S1f,

�\��3SIjDE^2D_^�oJq�N$IjIJDE5K5L<><S}

mn1>�9F��W�R3S=E,$3S^T3S143SI�36^�� @8B <C;4DE; ? M��{D_;K<C1
mn1>� @ �W[�3~�{D_X B 36^2M21L36^���.0<CI�H�<>1
mn1>�v+��T����FG�>,{Ij3S^2;K:{D���.0<CI�H�<>1
mn1>�v+��WFGDE:{M23S1C��.0<>I�H�<C1

[]<C^2;K;4<C=_3S<C1!`aN$=E,
5L<>X B ^2DEXQbY^2;f5LDd5L/�54<
@ 14N�,$�W�!<>��79NS14:

�S/2=d,��S�$�$�
� VTN$1!Ps1L3SM2/2365LDEN$^ ? /2oS/2;K5��S�$�$�$�



X� q�N$�&,{14DEo B 5��S�$�&�
H&,

.0/214365879/2:
;4<>=
? =E=g[]D_o B 5L;][]<C;K<C1f�$<CM

DED



�����r	��0�r	��

wgbfF @ psV @a? +lw��9F��Q�c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�l�GDED_D
wgbfF @ psVtV\bfPR��[!�9F �c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� Dd�
? ql�R�np8¡¢wa�vmRPc."�v� @ �Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�t�GD_D
? +lF @ [ ? q @ �c�Q�c�Q�c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c����DED_D
£ �jbx� @ [8psms�nq @ bfps� �c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £
£ � £ bYIj��N$1f5¤3S^2X><sNSZ\��<>5Y�-N$1K:�`v1KD_X>D_^2o �c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £
£ �¥� q B 3S=E=_<C^�o$<C;8NSZ\��<|5Y��NS14:�`¦14DEXCD_^�o��Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� §

£ �¥�G� £ q�NS^2o$<C;f5LDEN$^0q�N$^&5L14NS=aq B 3S=_=E<C^2oS<C;8�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� ¨
£ �¥�G�©� VW3SDE14^2<>;4;!q B 36=_=_<>^2o$<>;�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� ¨
£ �¥�G�¥ª `¦1KNz�{DEM2<C1�q B 3S=E=_<>^2o$<C;8�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� «

£ �¬ª pn/21 ? �2��14N&3SX B <C;J�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ �
£ �§ .0NS54DE�6365LDEN$^��Q�c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ª
£ �¥¨ FGXCNS��<RNSZ @8B <C;KD_;®�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ¨
£ �¬¯ @8B <C;KD_;�pn/�5L=ED_^2<c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ¯

�G��+ ? ql�nPR[8ps����m �c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A� £
�G� £ bY^&5L14N{M2/2X|5LDEN$^ �c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A� £
�G�¥� m�,{^T3SIJD_Xs`¦14DEXCDE^2oJFGX B <>Ij<>; �c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A�6§

�G�¥�G� £ F{I�3S1f5�."3S1K:S<>5��Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A�6§
�G�¥�G�©� `¦1KD_N$1KDE5Y,�`v1KD_X>D_^2o°�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A�$±
�G�¥�G�¥ª `�3SX¤:S<|5R."3614:
D_^2o � `v1KN$��N$1K54D_N$^T36=�VW3SD_1l`v1KD_X>D_^2o
� �c�Q�c�R�Q�c�Q�c�c�A�S²
�G�¥�G�¬§ []<C;KN$/21KXC<Q��<CoSNS5LD_365LDEN$^�3S^2M0`¦14DEXCD_^�o � [!� ? `9���c�c�Q�c�R�Q�c�Q�c�c�rª £

�G�¬ª ? 1Ko$/2IJ<C^&5L;!3So&36D_^2;f5]m�,{^T3SIJD_XR`¦14DEXCD_^�o �R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�rª$ª
�G�§ F{5¤3U5LD_XsNS1]��;L36o$<|³Y+l3S;4<>M"`¦1KD_XCDE^2oJFGX B <>Ij<>;°�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�rª$¯

�G�§2� £ @ DEIj<´³YNSZµ³Yms3~,�`¦1KD_XCDE^2o �c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�rª$¯
�G�§2�©� `�3S14DE;!.0<>5414Nj`¦14D_X>D_^2o � `-.0`-� �c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�rª$¯
�G�§2�¥ª �\�G��<CX>54<CM'ql3S�T3SX>DE5Y,eFGX B <CIJ<��Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�rª$«
�G�§2�¬§ �¦M2oS<Q`¦1KD_XCDE^2o �Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�rª$²

�G�¥¨ @ 3z��NS^2N$I�,�N6Z¶`¦14DEXCDE^2oJFGX B <>Ij<>;°�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c��§&�
�G�¬¯ +l3S^2MG�]D_M�5 B .03S14:6<>5·�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c��§ £

DED_D



�G�¥± mn<C�2=EN�,&3SH2DE=_Dd5Y,�} ? ^e<|��3SIJ�2=_<¸�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c��§
�
�G�¬« FG/2IJI�361K, �Q�c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c��§&ª

ª�� ? m ? ` @�?¦@ bfps�ApsV¹F�. ? [ @ . ? [!�R� @
@ pºmnbxV¶Va³xF��v[�» ? [8qlu!b @ �-q @ ��[��º�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c��§$§
ª�� £ bY^&5L14N{M2/2X|5LDEN$^ �c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c��§$§
ª��¥� @8B <QFGIj3S1K5�."3614:S<|5sF{X B <CIJ<��c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c��§
¨
ª��¬ª bYIj��=_<CIJ<C^&5L365LDEN$^�F{541L3654<CoS,º�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c��§
¨

ª��¬ª�� £ q�NSIjI�/�^2D_XC365LDEN$^�+�<|5Y��<><C^�q�/2;f5LN$IJ<C1K;!3S^2M @8B <��!<>5Y�-N$14: �Q�c�c��§&¯
ª��¬ª��©� @8B < @8B 14<C; B N$=EM0»93S=E/2<n¼A�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c��§&«

ª��§ FGD_I�/2=µ3654D_N$^��\����<C1KD_IJ<C^&5L; �Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c��§&«
ª��§2� £ �!;4<>1�.eNGM2<>=½�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c��§&«
ª��§2�©� �\�G��<C14DEIj<>^&5¤3S=�q�NS^�hTo$/214365LDEN$^ �c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c��§&²
ª��§2�¥ª �\�G��<C14DEIj<>^&5L;��c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A¨S�

ªG�¬§2�¬ª�� £ F
,G;f5L<>I¾m�,G^23SIjDEXC;]3S^�M"F
5¤3SH2DE=_Dd5Y,¿�Q�c�c�Q�c�R�Q�c�Q�c�c�A¨S�
ªG�¬§2�¬ª��¥� F{<C1K�{DEXC<cmnDEÀ�<C1K<C^&5LD_365LDEN$^Á�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A¨$�
ªG�¬§2�¬ª��¬ª VW3SDE14^2<>;4;¢�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A¨Sª

ª��¥¨ FG/2IJI�361K, �Q�c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A¨6§
§2��m87s� ? .ebfq�q ? ` ? q�b @ 7Âq8ps� @ [ ? q @ bx�nP � mRq8q8�J�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A¨S¯
§2� £ bY^&5L14N{M2/2X|5LDEN$^ �c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A¨S¯
§2�¥� [!<>=µ3654<CMe`¦14DEXCD_^�oO`v1KN$��N$;L3S=E; �c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A¨S¯
§2�¬ª mRq8q VT1L36Ij<|��N$1K: �R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A¨S«

§2�¬ª�� £ `¦1KD_XCDE^2oJFGX B <>Ij<>;��c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r¯ £
§��¥ª�� £ � £ �¦M2oS<|³Ã54N6³x�¦M2oS<R`v1KD_X>D_^2o � �v�v`9�l�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r¯ £
§��¥ª�� £ �¥� q�NS^2o$<C;f5LDEN$^�bY^2M2<|�Ä�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r¯&�

§2�¬ª��©� �¦M2oS<�F
5L1L3U5L<CoSD_<C;r�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r¯$ª
§��¥ª��¥�G� £ +-D_M2M2DE^2o·�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r¯$ª
§��¥ª��¥�G�¥� q�NS^
541L3SX|5LDE^2oÄ�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r¯S§

§2�§ `�<>1KZkN$1KI�3S^�XC<��c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r¯&¨
§2�§2� £ q�NS^�hTo$/214365LDEN$^�NSZ\�¶�G��<C1KD_IJ<C^&5L;·�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r¯&¨
§2�§2�©� q�/�;K5LNSIj<>1�36^2Me`v1KN��GDEM2<C1�.0N{M2<>=_; �Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r¯$¯
§2�§2�¥ª []<C;K/2=E54;n�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r¯&±

§2�¥¨ q�N$IJ�T3S14DE;4N$^�N6Z¶mRq8q¢3S^2M"FGI�361K5�."3S1K:S<|5��Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r¯$²
§2�¬¯ FG/2IJI�361K, �Q�c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A± £

DE�



¨G� ? � ? w
7RFGbfF0psVt`v[!bfq�bx��P�bx� @ �v[�» ? waF �c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A±Sª
¨G� £ bY^&5L14N{M2/2X|5LDEN$^ �c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A±Sª
¨G�¥� m�,{^T3SIJD_XC;�NSZ¦q�NS^2o$<C;f5LDEN$^G³fF{<C^2;KDE5LDd�$<c`¦14DEXCD_^�oJ�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A±$¨
¨G�¬ª ? ^T36=E,
5LDEX~3S=�.0NGM�<C=�ZkN$1!q�N$1K14<>=µ3654D_N$^�NSZ\`¦14DEXC<C;!3S^�M'q�N$^�o$<C;f5LD_NS^'.0<C3S;4/�14<C;��A±$±

¨G�¬ª�� £ ? ;4;K/2Ij�G5LD_NS^2;!3S^2M0.0N{M2<C=�mn<|�$<C=EN$�2IJ<C^&5��Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A±$±
¨{�¥ª�� £ � £ .eNGM2<>=d³ÃbÅ�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r« £
¨{�¥ª�� £ �¥� .eNGM2<>=d³Ãb4b]�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r«&�

¨G�¬ª��©� .eNGM2<>=�mnD_;KXC/2;K;4D_NS^Æ�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r«S§
¨G�§ �\����<C1KD_IJ<C^&5¤36=g[!<>;4/2=d5L;!3S^2M".0N{M2<C=�»936=_D_M2365LDEN$^ �Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r«&¨

¨G�§2� £ �\�G��<C14DEIj<>^&5¤3S=�q�NS^�hTo$/214365LDEN$^ �c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r«&¨
¨G�§2�©� []<C;K/2=E54;n�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r«&±

¨G�¥¨ FG/2IJI�361K, �Q�c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r²$�
¯���mnbfF @ [!bx+�� @ �vm�³xmRq8q�}
`v1KD_X>D_^2o�ZkN$1!q�NS^2o$<C;f5LDEN$^0q�N$^&5L14NS= � `vVaq8q8�0�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r²&�
¯�� £ bY^&5L14N{M2/2X|5LDEN$^ �c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r²&�
¯��¥� mnD_;f5L14DEH2/�54<CMG³YmRq8q �R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r²$ª

¯��¥�G� £ bY^�o$14<>;4;�F{5¤3654D_N$^�Ç �Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r²$¯
¯��¥�G�©� �¦o$1K<C;K;nF{5L365LDEN$^OÈ"�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r²&±
¯��¥�G�¥ª wgN$oSD_X~36=�`¦14DEXCD_^�o�F{<C1K�S<C1 � w�`9F2�c�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ �S�
¯��¥�G�¬§ F{/2HG³fq�NSIj��N$^2<>^
54;É�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ �S�

¯G�©�G�§2� £ +-/2M2o$<|5��¦;f5LD_Ij3654N$1 �c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ �S�
¯G�©�G�§2�¥� q�NS^2o$<C;f5LDEN$^G³x+�3S;4<>M'ql3S�23SXCDd5Y,��¦;K5LDEI�3U5LN$1Á�c�R�Q�c�Q�c�c� £ � £
¯G�©�G�§2�¬ª � @ bfq ? }z�vM�o$<|³Ê5LN6³Ã<CM2o$<6� @ N$��N$=EN$oS,&³YbY^2M�<C��<C^2M2<>^&5¶ql36�T3SX|³

Dd5Y, ? =_=_N{X~3U5LD_NS^��Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ � £
¯G�©�G�§2�§ VW3SDE14^2<>;4; @ /2^2<>1 �c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ �Sª

¯��¬ª �¦M2o$<|³Ê5LN6³Y�¦M2o$<R`¦14DEXCD_^�o�F{X B <CIJ< � �v�v`-�Á�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ �$¨
¯��§ ? MT36��5¤3654D_N$^�N6Z¶mnDE;K5L1KD_H2/G5L<CM{³xmRq8q�5LNJ`vV�q8q ? 14X B DE5L<>X>54/214<Á�c�R�Q�c�Q�c�c� £ �$¨

¯��§2� £ F{X~3S=_3SH2D_=EDE5Y,r�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ �S¯
¯��¥¨ FGD_I�/2=µ3654D_N$^��\����<C1KD_IJ<C^&5L;!3S^�M"[]<C;K/2=E54; �R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ �$±

¯��¥¨G� £ �\�G��<C14DEIj<>^&5�NS^"F{D_^2o$=E<|³ÃH�NS5K5L=E<C^2<>X¤: @ N$��N$=_N$o6,Ë�c�c�Q�c�R�Q�c�Q�c�c� £ �S²
¯��¥¨G�©� �\�G��<C14DEIj<>^&5L;]N$^".0/2=E54Dd³ÃH�NS5K5L=E<C^2<>X¤: @ N$��N$=_N$o6,��c�c�Q�c�R�Q�c�Q�c�c� £$£ �

¯��¬¯ FG/2IJI�361K, �Q�c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £$£S£

�



±G��mnbfF @ [!bx+�� @ �vm�³xmRq8q�}
`v1KD_X>D_^2o�N��$<>1nq�NS^2o$<C;f5LDEN$^0q�N$^&5L14NS= � `9pRq8q8�Ì�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £$£ ª
±G� £ bY^&5L14N{M2/2X|5LDEN$^ �c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £$£ ª
±G�¥� �¦M2o$<|³Ê5LN6³Y�¦M2o$<cq�N$^2oS<C;K54D_N$^"q�N$^&5L1KN$=Ê}v[]DE�{DE<C1L3·�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £$£ §
±G�¬ª `¦14D_X>D_^2o�N��S<C1�q�N$^2o$<>;K5LDEN$^0q�N$^&5L1KN$= � `9pRq8q8���c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £$£ ¨

±G�¬ª�� £ `9pRq8q�}�`¦14N$H2=E<CIJ;��Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £$£ ¯
±G�¬ª��©� `9pRq8q�}�FGN$=E/�5LDEN$^2;�ZkN$1]mnDE;K5414D_H�/�5L<>MG³xmRq8q�N��$<>1�[]DE�{D_<>1L3��Q�c�Q�c�c� £$£ ±

±G�§ FGD_I�/2=µ3654D_N$^��\����<C1KD_IJ<C^&5L;!3S^�M"[]<C;K/2=E54; �R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £$£ ²
±G�¥¨ FG/2IJI�361K, �Q�c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ � £

«��*pR` @ bf.0bfÍ ?¦@ bfps� ? � ? w
7RFGbfFepRV
�9mRPR�\³ @ p�³x�vmRPR��`v[]bfq�bx�nP � �9�v`9�s�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ �U§
«�� £ bY^&5L14N{M2/2X|5LDEN$^ �c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ �U§
«��¥� `¦14N$H2=E<CIÎVWNS14I�/2=_365LDEN$^A�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ �S¨
«��¬ª pn��5LDEI�3S=�`¦14DEXC<C;>}�wgN$o$3S14Dd5 B IJD_X��!54D_=_Dd5Y,*VT/2^�X>5LDEN$^2;¸�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ �S±
«��§ �¦=µ3S;f5LD_X>DE5Y, �Q�c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ªS�

«��§2� £ �]5LDE=_DE5Y,&³Y+l3S^2M��]DEM�5 B �v=_3S;K54D_X>DE5Y,�Ït�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ª$�
«��§2�©� mn<>I�36^2MG³x`¦1KD_XC<n�v=_3S;K54D_X>DE5Y,�Ð��Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ª$�

«��¥¨ pn��5LDEI�3S=�`¦14DEXC<C;>}��!N$^G³Yw�NSo&3S14Dd5 B IJD_X��!54D_=EDE5Y,jVT/2^2X>54D_N$^�;��c�Q�c�R�Q�c�Q�c�c� £ ªSª
«��¬¯ FG/2IJI�361K, �Q�c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ª$¨

²��*pR` @ bf.0bfÍ ?¦@ bfps� ? � ? w
7RFGbfFepRVtmnbfF @ []bx+l� @ �9m�³YmRq8q �c�Q�c�R�Q�c�Q�c�c� £ ªS¯
²�� £ bY^&5L14N{M2/2X|5LDEN$^ �c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ªS¯
²��¥� VW3SD_1K^2<C;K;Ñ�c�Q�c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ªS¯
²��¬ª FG<C^�;4DE54DE�{DE5Y,��Q�c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ §$�

²��¬ª�� £ �¶À�<CX|5�N6Z¦q�N$^&541L3SX|5nwg<C^�oS5 B �Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ § £
²��¬ª��©� �¶À�<CX|5�N6Z¶w�`9F�bY^&54<C1K�63S= �Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ §$ª
²��¬ª��¥ª �¶À�<CX|5�N6Z¦pnH2;K<C1K�63654D_N$^ebY^&5L<>1K�63S=°�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ §&±

²��§ FG/2IJI�361K, �Q�c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ¨S�
£ ���YF��n.'. ? [a7 ? ��mºV\� @ ��[!��¡�ps[�� �c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ¨U§
£ ��� £ @8B <C;KD_;�FG/2IJIj3S1K, �R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ¨U§
£ ���¥��q�N$^&5L1KD_H2/�54D_N$^�;��c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ¨S¨
£ ���¬ª�VT/�5L/21K<R[!<>;4<C3S14X B �Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ¨S±

�{D



wgb @ �v[ ?¦@ ��[���q�b @ �vm �Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ¨6«

? `v`v�v��mnbfql�9F
? �g."3U�GD_IJD_�C365LDEN$^�NSZ @ NS5¤3S=
�!;4<>1��]5LDE=_DE5Y,!DE^Q3!.0/�=E5LDÒ³x�!;4<C1aF{D_^2o$=E<|³Y+�NS5454=_<>^2<CX¤:���<|5Y��N$1K: £ ¯&¨
+��¶ps�G5LD_Ij3S=�`¦14D_X><C;8ZkN$1!FGN{XCD_3S=�¡�<C=dZÓ3S14<c."3z��DEIjDE�~3654D_N$^ �c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ¯$±
+�� £ `¦14N$H2=E<CIÎVWNS14I�/2=_365LDEN$^A�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ¯$±
+��¥� pn��5LDEI�3S=�`¦14DEXC<C;>}�wgN$o$3S14Dd5 B IJD_X��!54D_=_Dd5Y,*VT/2^�X>5LDEN$^2;¸�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ¯S²
+��¬ª pn��5LDEI�3S=�`¦14DEXC<C;>}��!N$^G³Yw�NSo&3S14Dd5 B IJD_X��!54D_=EDE5Y,jVT/2^2X>54D_N$^�;��c�Q�c�R�Q�c�Q�c�c� £ ± £

q�� ? �2�21KN~��DEI�3U5LD_^�ol[!365LDEN$;�NSZ�q�N$IJ�2=_<|5L<¶NS1gbY^2XCN$IJ�2=E<>5L<¦q�N$^&5LD_^
/2NS/2;�Pc3SIJIj3�VT/2^2X´³
5LD_NS^2;��c�Q�c�c�Q�c�Q�c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ±U§
q�� £ @8B <QPc36IjIj3�VT/2^2X|5LD_NS^036^2M"`¦1KN$H2=_<>I½mn<|hT^2DE54D_N$^¾�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ±U§
q��©� ? �2��14N~�GD_Ij365LDEN$^�.0<|5 B N{M2N$=EN$oS,t�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ±S¨

q��©�{� £ ql36;4<Rb¤}TÔOÕ¢Öj× £ �Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ±6¯
q��©�{�©� ql36;4<Rb4b¤}TÔ*Ø�Ö*× £ �Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ±S±
q��©�{�¥ª ql36;4<Rb4bKb¤}TÔ*Ù�Ö�× £ �c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ±S±
q��©�{�¬§ bY^&54<Co$14365LDEN$^�NSZ ? =_=�ql36;4<C; �c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ±6«

m�� ? =_oSN$14Dd5 B I°ZkN$1][]N$/�54D_^2o6³xFG<C^�;4DE54DE�S<
+�NS5454=_<>^2<CX¤:$³fq�NS/2^&5��¦;f5LD_Ij3654D_N$^ � ? [!+l�9� �Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ±6²

�8�-."3U�
³f.0DE^eV�36D_14^�<C;4;>�T`¦14N$��N$1f5LD_NS^T3S=�VW3SDE14^2<>;4;>�
3S^2M0FGN{XCDµ36=�¡�<>=EZÓ3S1K<c."3U�GD_IJD_�C365LDEN$^ �c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ « £

V���`v;K<C/2M�N6³fq�N{M2<sZkN$1]mnD_;f5L1KD_H2/�54<CMG³YmRq8q �c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ «Sª

�GDED



Ú ����	 ��� 	���Û Ú ���

�G� £ �¶�63S=E/T365LDEN$^�NSZ��214DEXCDE^2o�;4X B <>Ij<>;n3SX>XCN$1KM2D_^�o�5LNO�S3614D_NS/2;8X B 3S143SX>54<C14DE;K54D_XC;>�º�c�c��§&�
§2� £ `�3S1L36Ij<|5L<C1K;]NSZ�5 B <R<|�G��<C14DEIj<>^&5L;8ZkN$1]mRq8q¢;KD_I�/�=µ3654D_N$^2;>���c�c�Q�c�R�Q�c�Q�c�c�r¯$¯
¯�� £ wgDE;K5]NSZ��T3S143SIj<|5L<>14;]D_^emnD_;f5L1KD_H2/�54<CMG³YmRq8q¹Zk1L3SIJ<>�-N$14:W�!�Q�c�c�Q�c�R�Q�c�Q�c�c�r²$²
±G� £ mnDdÀ�<>14<>^2XC<>;!H�<>5Y�-<C<>^ÌmnD_;f5L1KD_H2/�54<CMG³YmRq8q�Ü¬;]`vVaq8q�3S^�M0`9pRq8q¢�S<C14;KD_N$^�;C���c�c� £$£ ±

�{D_DED



Ú ����	 ��� ����� �������

£ � £ `¦1KD_XCDE^2o�5LDEIj<s;KX~3S=E<C;]M2<>��<>^2M2D_^�ojN$^�5 B <RI�3zyKNS1lZÓ3SX>54N$14;>���c�c�Q�c�R�Q�c�Q�c�c� £ §
£ �¥� F{XCN$��<RNSZ�5 B <C;KD_;!3SIJN$^2o�5 B <c^�<>5Y�-N$14:
D_^�oj�21KN$H2=E<CIJ;C�Ä�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ¯
£ �¬ª F{XCN$��<RNSZ�5 B <C;KD_;!3S;85L1K<C<R14<>�214<>;4<>^
5L365LDEN$^����c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c� £ ±
ª�� £ []<C��14<C;K<C^&5¤3U5LD_NS^0NSZ\mnDEÀ�<C1K<C^&5LD_365L<>MG³fF{<C1K�{DEXC<C; ? 14X B Dd5L<CX|5L/21K<S�v�c�Q�c�R�Q�c�Q�c�c��§&¯
ª��¥� @ N$��N$=_NSo$D_<>;�ZkN$1!FGIj3S1K5�.03S14:6<>5!<|�G��<C14DEIj<>^&5L;C�G�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c��§&²
ª��¬ª F{D_I�/2=_365LDEN$^�1K<C;K/2=E54;gNSZ�F2.�³fF�pR[ @ �9m¸�]DE5 B ��ms`�5L1L3UÝjX¦NS^c;KD_^2oS=_<|³ÃH�N6545L=E<C^2<>X¤:

54N$��N$=_N$o6,$�J�Q�c�Q�c�c�Q�R�c�Q�c�Q�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A¨ £
ª��§ q�NSIj�T3614D_;KN$^�NSZ¶F2.�³fF�pR[ @ �9mA3S^2M"F2.�³YV\bxVapAN$^0��ms`�3S^2M @ ql`¹5L1436ÝJXS���A¨$�
ª��¥¨ F{D_I�/2=_365LDEN$^sNSZ�F�.�³fF2ps[ @ �vm��]Dd5 B ��ms`"5L1436ÝJX�N$^QI�/2=d5LDd³ÃH�N6545L=E<C^2<>X¤:�54N$��NS=d³

NSoS,$�vwgN$^2oOÞTN��RÜ;�14365L<n�{;C�v^
/2I�H�<C1]NSZ\H�N6545L=E<C^2<>X¤:
;C�Ä�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A¨Sª
§2� £ mRq8q�Zk1L3SIJ<>�-N$1K:*N$^�M2DEÀW³Y;K<C1f��3S14X B DE5L<>X>54/214<6�*�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�A¨S²
§2�¥� @ �-N�;43SIJ�2=_<n<>M2o$<c;K541L3654<Co$DE<C;C�É�c�c�Q�c�Q�c�R�Q�c�c�Q�c�Q�c�c�Q�c�R�Q�c�Q�c�c�r¯S§
§2�¬ª q�NS^�hTo$/214365LDEN$^�NSZa5 B <R<|�G��<C1KD_IJ<C^&5¤3S=g^�<>5Y�-N$14:*ZkN$1]mRq8q�;4DEI�/2=µ3U5LD_NS^2;C���Q�c�c�r¯&¨
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Demand-Price Elasticity
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