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�fO_s!O_s ��c;hGVmbdc;\A\Wcg~'^a�X^lVmc��Xk!\A\}^g`!bX[�{MSW�XSAcah/[ OpOqOoOqOoOpOqOoOqOqOoO��l�
�fO_s!O�N ¢�h'^l\ASA�dSnbdSA�Xk!\WV�^8VmSZ��[�TUTiSWh/SA\WS�]_NG�;£f]¤�8N¥OpOqOoOqOoOpOqOoOqOqOoO��a�
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^lh/e��/[�Y/[�\��dk/c `�ca�X�XSW~/SA\W[,SWTi`/^lVXVXc �dk/\A\W[ Y/[�e�SW�XSAcah/SwY/S?��[�e�c;h/Y!SWV2�^fO ��h `'^ab|VmSWe�c;\A^"3
bd[%�=SAhGVm[�h/Y/cL{a^l\Ak!Vm^abX[6�d[,Y/k![)bdSW��c;bdTi[�Y/[�\w�XSW�dVX[�Ti^L�de�c;\A^a�dVXSAe�c SQV�^a\WS}^ah!c�^a~/~!S}^ah/c
SWh,4'k/[�h/x*^8Vmc6S�e�c;h/�X[��;k/SWTi[�h�VXS��Xe�c;\}^l�dVmSWe�S%Y/[��;\WS SWh/Y/SW{MSWY/k/S�e��/[�h/[��Xc;h!c)�|V�^lVXS�e�caSAh53
{ac;\WVXS7O
R#^ `!bXSATi^,\W[��;�a[�SAh9jMk![��dVXSAc;h![6�[�\}^)hHOQP� G�a� Y![�\IsfP�£fP�t;£MP��;�Gt5��e��/[6�X^ah/e�SW�Xe�[6\7]�c;~53
~!\ASA�;^lVmc;bdSA[JV2�^�Y/[�\�e�c;h/�d[��;k/SWTi[�hGVmc6Y/[�\A\}^i\ASAe�[�h/x�^�Ti[�Y/S}^��"e�cah \A^�`�ca�X�XSW~/SA\WSWV"�^,�Z`�[�b"�c7�
Y!S {a[�h/SWbX[U`/bXca�Xe�SWc;\WVXS�Y'^1V�^a\W[Uca~/~/\ASW�;c1^,e�c;h/Y/SWx�SWc;h/[�Y/S�^*{;[�bX[�bX^a�;�;SWk/hGVmcLP��1^ah/h/S
Y!S [�V"�^,�He�c;h caVXVXc�Y/S���bX[�j�k/[�h/x*^6�de�c;\A^a�dVXSAe*^ �JOq��c;hGVm[��dVXk'^a\ATU[�hGVX[%�n{MSA[�h/[ge�^ah/e�[�\A\A^lV�^
Y/^�V�^a\W[yh/c;bdT�^8VmSW{l^�\}^�Y!SA�dVXSAh/x�SAc;h![qVXbm^�z|�Xe�k!c;\}^�TU[�Y!S}^az [�z|�Xe�k/c;\}^iY/S�^*{�{MS}^aTU[�hGVmc
`!bXca��[��X�XSWc;h'^a\W[�zJO
R ]_^a\WVXbm^y\W[��;�a[%�!SWhG{;[�e�[%���[p\}^ohHOu�fP��gY/[�\W\7]QP;P�£fP�t;£fP��;�a� ��z � bXc�{�{;[�Y/SATU[�hGVXSHk/bX�a[�hGVmSH`�[�b
\&]_k!h/SW{a[�bX�dSWV"�^az ��8�[��X�X^?�dVm^a~/SW\ASA�de�[%\}^I\ASW~�[�bm^a\WSAx�x*^ax�SAc;h/[#Y/[��;\ASa^ae�e�[��d�XS�k/h/SQ{;[�bd�XSQV�^abdS-��c;�d�XS}^
\A^�`�c;�X�dSA~/SW\ASWV"�^ Y!S/SA�de�bXSWx�SWc;h/[I^¦j�k'^a\W�XSA^a�XS��"^ae�ca\WV2�^?k/h/SW{a[�bd�XSWVm^abXSA^?`�[�b�VXk!VXVXS/S!Y/[JVm[�h�VXc;bXS
Y!S�k/h1Y/SA`/\Wc;Ti^yY/SHTi^lVmk!bXSWV"�^!O
��\M`/bdSATUc `/^a�X�dc¦Y/[�\W\}^ TiSA^wVX[��dS9�[=bX[�\A^lVmSQ{;c?^a\A\&]_SWh/Y/SQ{fSWY/k'^ax�SAc;h![ Y/[�\A\A[ e�cfc;b|VmS�e�caSAhG{;c;\QVm[
Y/^,j�k/[��|Vm[ibXSW��cabXTU[aO��fk/e�e�[��d�XSW{l^aTU[�hGVX[%�%{l^a\Wk!Vmc1�d[iV�^l\AS�e�\}^a�d�XS �&^a\WTi[�h/c6\A[U`/bdSATU[��
^l~/~/S}^lh/cLbX[*^l\ATU[�hGVm[)^*{Mk!VmcKk/h ^ak!Ti[�h�VXcKY![�\A\&]_SW�dVXbXk/x�SAc;h/[�^lVXVXbXSA~!k/SA~/SW\A[�^a\A\W[6bXSW��cab:3
TU[¡�|Vm[��d�X[ �"Y/^lVmc�e��/[¦[�hGVmbm^lTg~�[2�!k/h/^�SW�dVXSWVmk![�h/Y/cyk/h6c;~/~/\WSA�;c,�M\&]u^l\WVmbX^qbdSATgk!c�{a[�h/Y!c
k!hKY/SQ{MSA[�VXc7�H�'^lh/h/c7�#e�caTi[�[ 	n[JVXVmc)[�{a[�hGVmk/^a\A[2��\&]_SWh/e�bd[�TU[�hGVmc6Y![�\A\&]_SW�dVXbXk/x�SAc;h/[oY/[��a\AS
SWh/Y/SQ{fSWY/k/S#e��/[�h/[��dc;h/c6SWh�VX[�bd[��X�X^lVmS �;�n^ah'^a\WSAx�x�^ah/Y/c�S bXSW�Xk/\QV�^lVXS#�X[�`/^abm^lVm^aTU[�hGVm[g`�[�b
k!c;TiSWh/Sn[¦Y!c;h/h/[lO
��hK�X[��;k/SWVXc7��TiS�`!bXc;`�c;h/�;c)Y/S {l^a\AkfV�^abd[%�#h/[�\ e�^a�Xc,SAh e�k/S \7]�[��dSWVXc)Y![�\A\&]u^lh'^a\ASW�XS��Xk/\W\A[
Y!c;h/h/[��XS�bXSQ{;[�\AS;`�c;�XSQVmSQ{;c7���X[ V�^l\AS;e�cfc;b|VmSG�dS}^ah/cwSWh,4'k/[�h/x*^lVX[=Y/^ j�k/[��dVm[=bXSQ��c;bXTU[ ^ah/e��![
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�dVm[��X�d[aO���h6jMk![��dVXciTUcMY/c7�M�XSH`�caVmbd[�~/~�[¡{l^a\AkfV�^abd[��X[¦�de�[�\WVm[¦Y!Sn��[�e�c;h/Y/SQV2�^gc�SA\�\ASQ{;[�\W\Ac
YH]_SW�dVXbXk/x�SAc;h/[�Y/[�S��'�a\ASn�dS}^�Y/SWbX[�VdV�^aTU[�hGVX[¡SAh,4/k/[�h/x�^lVmc�Y'^�j�k/[�\A\Ac�Y![�S��;[�h/SWVXc;bXS&O
�?[�\��I^a`/SQVmc;\Wc)t,`'^abd\A[�b"�c1Y/[�\W\7]�z|��h/Y'^a�aSAh/[�\Acah/�;SWVXk/Y/SWh'^a\A[o�Xk/\W\A[��"^aTUSA�;\WSA[gSQV�^a\WS}^ah![�z;�
Y'^ye�k!S�`/bdc�{;[�h!�;c;h/c�S�Y'^lVXSn^yTUS}^pY/SW�X`�c;�XSWx�SAcah/[���h/[�\H�I^a`!SWVmca\AcosyY/[�\W\A[ bXSQ��c;bXTU[w�Xe�c"3
\}^a�|VmSAe��![�Y/S e�k/S �/c ^a`/`�[�h'^6VmbX^lVXVm^lVmc,��h/[�\=�I^a`/SQVmc;\Wc6N,Y![�S TicMY/[�\A\AS�k!VXSA\ASWx�x�^lVmS%`�[�b
�dVmSWT�^lbX[U�;\AS�[�	�[�VdVmS�Y![�\A\W[ibdSW��c;bdTi[USAh9jMk![��dVXSAc;h![��Xk/\W\A[U{a^lbXS}^l~/SA\WS�Y/[��de�bdSWVXVX[�SAh9`/bX[�3
e�[�Y![�h/x�^!Op���I^l`/SWVXc;\AS%�5�n��[����Xcah/c6SAhG{;[�e�[�bd[�\}^8VmSW{MS�^a\W\}^�[�\}^l~�c;bX^ax�SWc;h/[p`/bX^lVmSWe*^iY!S
TicMY/[�\W\AS ��bXSA�d`�[JVXVXSW{l^aTU[�hGVm[2�l�dk�SA�dVXbXk/x�SAc;h![=e�c;h/�X[��;k/SQV�^,�;�de�[�\WVm[�Y/Sf��[�e�c;h/Y!SWV2�^?[I\ASQ{;[�\W\Ac
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� [�\ e�c;hGVm[�TU`�c7��`�[�b"�c7��e�S �Xc;h!c,^l\Ae�k!h/[�j�k/[��|VmSAcah/S�e��/[�`'^aSWc;h/c6[��X�X[�bX[U`/S'�kLc;�|VmSWe��/[aO
��[�bw[��d[�TU`/SAc,8�e�c;TU[�{l^a\Wk!V�^abd[¡k/h1k/\QVmSATUcg^lh/h/c�Y/SH�|Vmk/Y/SnY/SHk/h'^�`�[�bd�Xc;h'^�e��/[ph/cah
�dS}^q`�c;SZbdSAk/�de�SWVm^o^qVm[�bdTiSWh'^abd\Ac¦e�cah��Xk/e�e�[��X�Xc�� ��c;Ti[?e�c;h!�XSAY![�bm^lbX[ �;\AS�^ah/h!S�k!h/SW{a[�b:3
�dSWVm^abXS�Y/Snj�k/[��;\AS�SAh!Y/SW{MSAY!k/SZe��/[¦h/c;h1^a~!~/S}^ah!cy`�c;Sne�c;h/�X[��;k/SQVmcg\A^o\}^lk/bX[�^�� ��[�bm^l\WVmbdc7�
�d[y�dS%`/k �c��Xk!`/`�cabXbX[oe��/[ge��/SWk/h/j�k/[o�XS}^�SAh,�;bm^lY/ciY!S%bdSAe�cabXY'^abd[pSA\�`/bdc;`/bXSWcUVXSWVXc;\Ac�Y/S
�|Vmk/Y!S-� j�k'^l\Ae�k!h/c `�caVmbd[�~/~�[�VmbXc�{l^abd[i`/bdc;~/\W[�Ti^lVmSWe�c6bXSWe�c;�|Vmbdk/SAbd[Ue�c;h0`/bd[�e�SA�XSWc;h/[�\}^
`!bXc;`/bdS}^ge�^abXbdSA[�bX^��Xe�ca\}^a�|VmSAe�^!O �%[�b Vm^a\AS�TiclVmSW{MS1�!�m^lbX[�TUTUc7�!SWh)j�k/[��dVXc�e*^l�Xc7�'SWh)`!bX[;3
�d[�h/x�^yY/SZz|[�bXbdc;bXS'Y!S�TUSA�dk/bm^lz�O#¢�h!e��/[¦^aTUTi[JVXVX[�h/Y/cpe��/[ V�^a\WS'[�bdbXc;bdSZ^a~/~/SA^ah/cqTi[�Y/S}^
h�k/\W\}^ ��SA`�caVmSWx�x�^ah/Y/c7��e�SWc �[%��e��/[�[J{;[�hGVXk'^a\AS bdSA�d`�c;�|Vm[gTi^ah/e�^ahGVmS�c1SWh/[��X^lVXVX[�h/c;h ^a~53
~!S}^ah/cU^a\We�k/h/^�e�c;TU`�c;h![�hGVm[p�XSW�dVX[�Ti^lVmSWe*^,�f[oe��/[q[��dSA�|V�^�k/h h�k/TU[�bdcUz {;[�bXc;z Y!S#^ah/h/S
Yn]_SW�dVmbdk/x�SWc;h/[q^lVdVmbXSW~/k/SW~/SA\W[¡^aY)c;�;h/S#`�[�bd�Xc;h'^ �wY/c�{MbX[�TiTUc�e�c;Tyk/h/j�k/[y[ 	n[JVXVXk'^abX[q\}^
bd[��;bd[��d�XSAcah/[I�Xk�k/h/^?{l^abXSA^a~/SA\W[ [��X`!\ASAe�^lVmSQ{l^?TUSA�Xk!bm^lVm^,�a^l`/`/k/hGVmc,�;e�c;h�[�bXbdc;bX[lO �¡k/[�\W\Ac
e��![ �dS!{;[�bXS �'e*^,�aSAh�`/bX^lVmSWe*^,�,�[ e��/[wh/c;h�c;�d�X[�b|{MS}^aTUc¡`/S'�k(2 �GTi^,�lh/[�\W\}^�TUSA�;\WSAc;bd[ Y/[�\W\A[
SW`�clVm[��dS-� 2 	 � � �nc�{a[gV�^a\W[gz�� � z �[�k/h�Vm[�bXTUSAh/[oYH]_[�bXbdc;bX[gSWh/e�cabXbX[�\}^lVXc��dS}^�e�c;h 2 �n�XS}^e�c;h �UO� SWe�c;bdY'^ah/Y/c�e��/[�\}^ �"N!Ous � h/c;h �[�^a\WVXbXc�e��![Uk!h bX^a`/`�c;bdVXc�VmbX^�e�c�{l^abXSA^ah/x*^
�2VmbX^�2�[�Y ����[g{l^abXSA^ah/x�^ �"Y/S � � e*^aTU`/SAcah'^abXSW[ ��e�c;TU[g�d`/SA[��G^lVmc6SWh�`/bd[�e�[�Y/[�h!x*^ ���
�[U[�{MSWY/[�hGVm[ie��/[%�%Ti[�hGVmbX[U\7]�SAh!�X[�bdSATU[�hGVmc6Yn]_k/hK[�bdbXc;bd[UY!S�TUSA�dk/bm^6Y/S Vm^a\A[�VmSW`�c1h/cah
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�dc;\}^&2IO �¡k/[��|Vmcq�"^o� � �Ze��/[2�/^q\ASW{a[�\W\Ac¦e*^lTi`/SWc;h'^abdSAc7�a^q��bdc;hGVm[ Y/SZk/h�h�k/TU[�bX^lVmc;bd[?e��![
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{l^abdS}^a~!SA\ASQV2�^�Y/[�VX[�bdTiSWh'^lVmc1Y'^1j�k/[��|VmS �"^lVdVmc;bdS-��h/c;h ea] �[Uh/[��d�Xk/h0TUcaVXSW{;c1`�[�bpbXSQVm[�h/[;3
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Y![�\#`/bXSWTic �'�a\ASAc,�/�XSA^aTic�Y/S���bdc;hGVm[o^Uk/h,`/bXca~/\A[�T�^�Y/S#zd^ah'^a\WSA�XS�Y/S#�Xc;`!bm^*{�{fSQ{;[�h/x*^az
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^a`/`/bdca��c;h/Y/SQVmcUSAh,¢�`/`�[�h/Y!SAe�[ �JO¡¢?h/e��/[�j�k/S1��{l^a\W�;c;h/cUSAh�TUcMY/ciY![�\%VXk!VXVXc6^ah'^l\Ac;�;c
^a\=e�^a�Xc Y![�\�h�k/TU[�bdc�Y/S �'�;\AS \W[�c;~/SW[�x�SAc;h/S�^aSI��� � Y/[�bdSW{l^ahGVmS�Y'^�`�c;�X�dSA~/SW\AS���c;hGVmS
Y/S%Y!SA�dVXc;bX�dSAc;h![%8 �XS%`/k
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��h j�k/[��dVmc e*^l�Xc7�=Y/k/h/j�k/[2� 2�h/cah �[1`/S'�k {l^abdS}^a~!SA\A[i[��d`/\ASWe*^lVXSW{l^,� Ti^�Y/SA`�[�h/Y![�hGVm[lO
¢�h/e��/[¦j�k/S1�!�dk/�X�dSA�dVXc;h/c��;\WS��|Vm[��d�XSH`!bXc;~/\W[�TUS��aS:�^q{MSW�dVmS1�!SWh�j�k'^ahGVmc��dSH`/k
�c��dc;�dVX[�h/[�bX[
k/h'^ge�cabXbX[�\}^ax�SAc;h![?VmbX^gSA�|VmbXk!x�SAcah/[�Y/[�SH�;[�h/SWVXc;bXS�[¦j�k/[�\W\}^gY/[�S �'�;\WSnh/cah6Y/c�{fkfV�^�^gk/h
\A[��;^aTi[ Y/SWbX[JVXVmc?e*^ak!�m^"3-[�	�[�VXVXc7�;�d[I�XS!^a�X�dk/Ti[�e��/[��"^aTUSA�;\WSA[�`!S��kgbdSAe�e��![��;[�h/[�bdSAh/c �/�;\AS
Y/[��|VmSAh/^lVmS!^aYU^�{a[�bd[?k/h 2LT�^a�a�;SAc;bd[%�8SAh/Y!SA`�[�h/Y/[�hGVm[�TU[�hGVX[ Y'^ 2���O ��h!�"^lVdVmS1�;`/bXc�{a[�h/S 3
bX[IY'^?k/h'^��"^aTUSA�;\WS}^I`/S'�k�^a~/~!SA[�hGVX[I`/k
�c¦Y/[JVm[�bXTUSAh'^abd[=�dS}^�k!h'^¡T�^l�;�;SAcabX[ e*^a`/^ae�SQV2�^?Y!S
�d��bXkfVXV�^lbX[p\7]�SA�|VmbXk!x�SAcah/[ ��e�SAc7�[%�'`/S'�k)~�[�h![��'e�S�Y!S�k/h�^ah!h/c�k/\WVX[�bXSWc;bX[�Y/S#�Xe�ca\}^abdSAx�x�^ax�SWc23
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e�c;�|VmS�Y/[�\W\7]�SA�dVXbXk/x�SAc;h![ SAh�Vm[�bdTiSWh/S'Y/S�T�^lh/e*^lVXSZ�;k'^aY'^l�;h/S ��8%Y/^ok/h�\A^lVmc,�Mj�k/SWh/Y/S1�Mk!h/c
�dVmSWTica\Ac�^l\A\Aci�dVXk/Y/SAc ��Y'^a\A\&]u^l\WVmbdc7��k/hLY/[�VX[�bXbd[�hGVm[lO�v?hH]_^a\QVmbm^i`�c;�d�XSW~/SA\W[o��c;hGVm[�Y!S�Y/S 3
�dVmcabX�XSWc;h/[ �"Ti^,�a�|V�^*{;c;\QV�^,�a^��X[�h/�Xcpk/h!SAe�c,�ae�SWc7�[�SWh/Y/k/~!~/S}^aTU[�hGVX[�{a[�bX�dcp\7]_^a\WVXc � �[IY'^lVm^
Y'^a\H�"^lVdVmc�e��/[y�a[�h/SQVmc;bdSH`/S'�k)SA�|Vmbdk/SWVXSH^*{Mbm^ah/h!c7�'{;[�bdc;�XSWTiSW\ATU[�hGVm[2�!e�^a`'^ae�SWV2�^�Ti^a�;�;SWc23
bXS-�%e��/[6�'^ah!h/c�bX[��Xc \Wc;bXc,`�c;�d�XSW~/SA\W[���c7��e�c;Tgk/h/j�k/[2� Ti[�h/c�c;h![�bXca�Xc Y/S�j�k'^ahGVmc \Wc
�m^abd[�~/~�[?�|V�^lVXco`�[�b e��/SZ��] �[w��[�bdT�^lVXcp`/bXSWT�^ ��bm^a�;�aSAk/h/�a[�bX[ j�k/[�\�\WSW{a[�\A\Wc¡YH]�SA�|VmbXk!x�SAcah/[aO
� bX^,�9�[¡Y/[�\�Vmk!VdVmcg`!\}^ak/�dSA~/SW\A[ e��/[¡Vm^a\ASZe�^a`'^ae�SWV2�^q`�ca�X�m^lh/cgVmbX^a�XTU[�VdVm[�bd�XS�`�[�b�{MS}^y[�bX[�3
Y/SWVm^abXSA^!O ��h j�k/[��|Vmc�e�^a�Xc,��j�k/SWh/Y/S1�'e�S#�m^abd[�~/~�[yk!h'^ie�c;bXbd[�\}^lx�SAcah/[¡VmbX^ 2��¦[q\7]_^a~/SW\ASQV2�^
SAh/Y/SQ{MSAY/k'^l\A[IY/[�S �/�;\AS ��e��/[%�f^o�dk'^o{;ca\WV�^5�MSWh/e�SWY/[w�Xk�2 � e�c;TU[ k/\WVX[�bXSWc;bX[ [�\A[�Ti[�h�VXcoY!S
[��Xca�;[�h/[�SWV"�^iY/[�\A\7]�SA�|Vmbdk/x�SWc;h/[pY/[�S��;[�h/SWVXc;bXS&O ��[�b¡j�k'^lh�VXc6bXSW�;k'^abdY'^U`�caVX[�h/x�S}^a\WS�[�bXbdc;bXS
Y/S#TiSW�Xk/bX^,�Z`�c;S1�/{l^a\A[q\}^�`�[�h'^iY!S%h/clV�^abd[oe��/[2�nSWh j�k/[��|Vmc�e�^a�Xc,�n^ah!e��/[g\}^�{l^abXSA^a~/SW\A[
Y/SA`�[�h/Y![�hGVm[¡`�caVXbX[�~!~�[¦[��X�X[�bXh/[q^ 	�[�VdV�^!O �%k!VdV�^*{MS}^,�fj�k/[��|Vmc�`/bXca~/\A[�T�^,�Mc;\QVmbX[�^aY6[���3
�X[�bd[U^a�;�;SWbm^a~/SW\A[pVmbX^aTiSQVm[gca`/`�cabdVmk!h'^6�Xe�[�\WVm^1Y!S 2 �#e�c;h/Y/k/bdbX[�~/~�[U^1k/h'^6Ti^a�;�;SWc;bX[
{a^lbXS}^l~/SA\WSWV2�^�Y![�\A\A^,�|VmSATi^ ��bX[�\}^lVXSW{l^ ^a\=e*^a\We�c;\Wc,Y![�\A\A^ e�c�{l^abdS}^ah/x�^ e*^lTi`/SWc;h'^abdS}^�VmbX^
{a^lbXS}^l~/SA\W[?Y/SW`�[�h/Y/[�h�VX[p[�Y)[��X`!\ASAe�^lVmSQ{l^ �;�MT�^gh!c;h)^aY,k!h'^�k/\WVX[�bXSWc;bX[�Y/SA�|Vmc;bd�XSAcah/[aO
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\ASAe�[�h/x�^gTi[�Y/S}^y^1P�N�^ah/h/S ��`�[�b \Ac�`/S'�k �!j�k/SWh/Y/S1�!�Xcah/c�`�[�bX�Xcah/[pe��/[p�Xc;h/c��;S��^yk/�de�SWVX[
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^l\WVm[�bm^lVm^,��j�k'^a\Acabm^ $�� $ &"$�� �¡�XSMbXSQ{;[�\}^a�d�X[��XSA�ah/S �'e�^lVmSQ{;c � O � ^l\A[=^a�X�dk/h/x�SWc;h/[2�aSAhqbX[�^a\WV"�^,�



� � EF�G��H�%�=�%�I(J��&.K�L�#��"$"�"�G�G�!��

�[y^ah!e��H]_[��X�X^�^abX~!SWVmbX^abXSA^ ��Vmk!VdV�^*{MS}^,�'k/h)TUcfY/[�\A\Wc�Y/SHVmSW`�c�j�k'^aY/bX^lVmSWe�c�`'^abd[o�d[�h/�X^lVmc,�
Y'^a\ TUc;Ti[�hGVmc)e��/[�k/h9^ah/Y'^lTi[�h�VXc,\WSAh/[�^abX[�h!c;h9`/k �c [��d�X[�bX[��d[��;k!SWVmc)`�[�bq`�[�bXSAcMY/S
VmbXca`/`�c6\Wk/h/�;�!S �"SWh!�"^lVdVmS-��`�[�b¦j�k'^ahGVmc1bdSA�;k'^lbXY'^�^lY [��X[�Ti`!SAc�{l^abXSA^a~/SW\AS#bX[�\}^lVXSW{;[y^a\ 3
\7]�[�Y/k/e�^ax�SWc;h/[��de�c;\A^a�dVXSAe�^,� e�S �dSw^a�X`�[�VdV�^ e��/[)^ `�[�bXSAcMY/S=Y/S���c;b|Vm[6e�bd[��de�SWVm^ SAh/SWx�S}^l\A[
�X[��ak'^,`�c;S k/h0bX^a\A\W[�hGV�^aTU[�hGVXc)[ik/h0^l�X�X[��dVm^aTi[�hGVmc7��j�k'^lh/Y/c \&]_SW�dVXbXk/x�SAc;h/[�Y!SW{;[�hGV�^
Y/SHTi^a�X�X^ �JO
��\=`/bdSATUc,e�c;hGVmbdc;\A\Wc,e��/[�[�	�[�VXVXk/c��[�j�k/[��dVXc78��dVmSWTic,SA\ TUcfY/[�\A\Wc)e�c;h/�dSAY/[�bm^ah/Y!c Vmbd[
`�c;�d�XSW~/SA\WS {l^abdS}^a~!SA\AS [��X`/\WSAe�^lVmSQ{;[%8i\A[�`!bXSATU[�Y!k/[6`�clVm[�h!x�[6Y/[�\A\}^,e�cMc;bdVX[�[ $�� $ &"$�� �%�SAh/�d[�bX[�h/Y/c6j�k/[��dV*]�k/\QVmSATi^,��`�[�b"�c7�H�dc;\Ac6j�k'^l\Ac;bX^�bXSW�Xk/\QVmS��dV�^8VmSA�|VmSWe*^aTU[�hGVm[o�XSW�;h/S �/e*^lVXS 3
{a^fOo��h j�k/[��dVmc)TUcfY/c,�n�XS�{Mk/c;\A[o{;[�bdS �'e�^abX[2�#^a`/`/k!h�VXc7���X[�\A^�bXSQ��c;bXTi^i�/^6^�{Mk!VXc6k/h
SATU`'^lVXVXc��Xk!`/`�cah/[�h/Y!c9e��/[2�ISAh ^a�d�X[�h!x*^KY!S [��X�X^,�I\&]u^ah!Y'^aTU[�hGVmc �X^abX[�~/~�[)bXSWT�^l�dVmc
jMk/^aY/bm^8VmSAe�cg[p�dVm^a~/SA\W[aO%��\H�X[�e�c;h/Y!cie�c;hGVmbXca\A\Ac,�fSWh�{a[�e�[%�/VmSW[�h/[�SAh6e�cah/�XSWY/[�bX^ax�SWc;h/[¦^ah�3
e��/[oSW\n�"^lVdVmc�e��/[q\}^gbXSQ��c;bXTi^g`�caVmbd[�~/~�[p^*{;[�b?^*{Mk!VmcU[�	�[�VdVmci^ah/e��/[q�Xk/\W\A[¦e�cfc;b|VmS�]�NG�,�
]¤�a�q[y]u�fP;O���hf�"^lVXVXS-�G{MSA[�h![?�|VmSATi^lVXcok/h�TicMY/[�\W\Ac¦j�k'^aY!bm^lVXSAe�co�Xk/\W\A[ �Xc;\W[?ca�X�X[�bd{l^ax�SAc;h/S
�'h/c�^l\A\}^�e�cfc;b|Vm[U]_N; ,�Z`�[�b?`�c;S#[�	�[�VdVmk'^abd[ok!h'^�`/bd[�{MSA�dSAc;h/[p�dk/\A\W[oe�cfc;b|VmS��dk/e�e�[��X�dSW{a[%�
e�c;h�\&]_kfVmSA\WSAx�x�c¦Y/SZ~'^ah!Y/[�Y/S�e�cah �'Y/[�h/x*^!O��¡k/[�\A\Wcoe��/[�TiSZ^a�d`�[JVXVXc��[�e��/[2�!�d[¡\}^pbXSQ��c;b:3
T�^¡h/cahi�'^¦[ 	n[JVXVmc,�MS/{l^a\Wc;bXSfbX[�\}^lVXSW{MS/^a\W\A[=e�cMc;bdVXS/�Xk/e�e�[��X�XSQ{;[¦^l\A\}^o]_NG ¦�dS}^ah/c,�;SAh��;bX^ah
`'^abdVX[%� SAhGVX[�bXh!SI^a\W\A[�~/^ah/Y/[6Y/S�e�c;h �/Y/[�h/x�^ ��SAhGVm[�bX`/bd[�Vm^ah/Y/c7� j�k/SWh/Y/S1� k/h bXSA�dk/\WVm^lVmc
e�c;hGVmbX^abXSWc�e�c;TU[p[�	�[�VdVmcUY/[�\W\}^gbXSQ��c;bXTi^ � O 	¡[�{acibdSAe�cabXY'^abd[%�/`�[�bX^a\WVXbXc7�fe��/[q\7]�k!VmSW\ASAx�x�c
Y/SZk/h ��$ 	;)+* jMk/^aY/bm^8VmSAe�co�/^o\Acq�Xe�c;`�cyY/SZ�XTUc;bdx*^abd[?k/h�^ah/Y'^lTi[�h�VXcye�bX[��de�[�h�VX[%�/h!c;hY/SISAhG{a[�bdVXSAbd\Ac78U�X[2��j�k/SAh!Y/S-� SW\�TUcfY/[�\A\Wc �Xe�[�\QVmcLY/c�{;[��X�X[,`�cabdV�^lbX[6^�{l^a\AcabXS�`!bX[�{MSW�dVmS
Y/[�e�bX[��de�[�h�VXS�`!bXSATi^¡Y/[�\A\}^¡e�cfcabdVm[¦]u�fP �;Vm^a\A[ `!bX[�{MSW�XSAcah/[ `�[�bXY/[�bX[�~/~�[ Y/S/�dSA�;h!S �'e�^lVmc¦[2�
^�j�k/[�\�`/k/hGVmc,�'�m^abd[�~/~�[p`/bX[J��[�bXSW~/SA\W[¡k!VXSA\ASWx�x�^abX[?k/h1TicMY/[�\W\Acg\WSAh/[�^abX[lO �fSA^gSAh1j�k/[��|Vmc
e*^a�dc7�=�dS}^�SWh j�k/[�\A\Wc SAh e�k!S SA\ITUc;TU[�hGVmc �d[�e�cah/Y/cK^a~/~/SA^�k/h [�	�[�VXVXc9^l�X�m^lS bXSAY!caV 3
Vmc �Xk!\ �1$ 	;)+* bXSA�d`�[JVXVXcL^a\A\A^,e�caTi`�c;h/[�h�VX[6\ASWh/[*^abd[%� �dSIY'^ab �^ {MSQV�^,� `/bdc;~'^a~!SA\ATU[�hGVX[%�
^i`/bd[�{MSA�dSAc;h/SHVXbXc;`!`�cUcaVXVXSATUSA�|VmSAe��![ �"z|e�c;h%�'Y'^ah/Y!c;z �Xk/\#�"^lVdVmcUe��/[ySW\HVmbX[�h/Y�e�c;hGVmSAh�k/S
^aY [��X�X[�bX[�\WSAh/[�^abX[2��j�k'^lh/Y/c7��Y/S#�"^lVXVXc7�Z`�[�b�j�k'^ahGVmc�Y/[�VdVmc�`/bdSATi^,���[o�"^le�SA\W[p`�[�h/�m^abd[
e��/[%�'^l\ATU[�h/cobX[�\A^lVmSQ{l^aTi[�hGVm[ ^a\A\&]_SW�dVXbXk/x�SAc;h/[2�G[��d�m^,�/Y/^a\ ]�NG�ySWh�`�caS-�MSAh�^l�X�X[�h/x*^�Y/[�\A\A^
bXSW��cabXTi^,�G`/k/b=e�c;hGVmSWh�k'^ah/Y/cg^ye�bd[��Xe�[�bd[%�/\&]u^*{MbX[�~/~�[ �"^lVXVXc�^ybdSWVmTUS'`/S'�k�\A[�hGVmS�Y/[�S�`/bX[�3
e�[�Y![�hGVmS �JO
	¡S%�"^lVdVmc7�H\W[��dVXSATU[ySAh!SAx�SA^a\AS��dS ~'^a�X^ah/c1�Xk/\W\7]�SAY/[�^iY/S e�c;�dVXbXk/SWbX[gSW\ TUcfY![�\A\Wc�TUSA�;\WSAc;bd[
Y'^a\ `/k/hGVXc�Y/S {MSA�dVm^)Y![�\A\&]u^lY'^lVXVm^aTU[�hGVmc1^aS Y/^lVmS1�%�d[��;k/[�h/Y/c,k/h/SAe�^aTU[�hGVm[USA\ `/bdSAh/e�S 3
`/SAc,Y/S�`/bd[��d[�hGV�^abd[6k/h ^ah/Y/^aTi[�hGVmc TUc;h/clVmc;h/c,h/c;h Y/[�e�bd[��Xe�[�hGVm[2�=[�Y [��X^a\WVm^ah/c�\A^
4'[��d�XSA~!SA\ASQV2�^��d[�h/x�^,`/bd[�{a[�Y/[�bX[�^l\Ae�k!h'^6�dV�^l~/SA\WSWV2�^iY/[�\ TUcfY![�\A\Wc��dVXSATi^lVmc6�dk/\ `�[�bXSWcfY!c
`/bX[�3�bXSQ��c;bXTi^,��h �[�^a\We�k/h `/bd[��dk/`/`�c;�dVXc)VX[�c;bdSAe�c�^1`!bXSAcabXS �nS�e�c;hGVXbXc;\W\AS-��SAhG{a[�e�[2�#�XS�~'^ 3
�m^ah/c �Xk/\W\7]�SA`�caVm[��XS�Y/S�k/h ^ah!Y'^aTU[�hGVmc,jMk/^aY/bm^8VmSAe�c �|V�^a~/SW\A[ �"`�c;S e�cabXbX[JVXVXc�h/[�\�e*^l�Xc
e��/[�e�c;h/Y/k/e�^ ^6{l^a\Ac;bdS Y/[�e�bX[��Xe�[�hGVmS�`!bXSATi^�Y/[�\A\}^6e�cfc;b|Vm[)]¤�MP �;�#[�h!c;hK`!bX[�VX[�h/Y!c;h/c
Y/S e�bd[*^abd[UTUcMY/[�\W\AS#e�c;h k/h ~/k/c;hK^aY'^8VXV�^lTi[�h�VXc1^aS Y'^lVXS �#`�[�bm^l\WVmbdc7��^ah!e��/[�\}^6e�c;h�3
Y/SAx�SAc;h/[6Y!S �dSA�;h!S �'e�^lVmSQ{fSQV2�^ Y![�Sw`'^abX^aTi[JVmbdS ^a�X�dcfe�S}^lVXS Y/SW{a[�hGV�^ Ti[�h/c SATU`�c;b|V�^ahGVX[aO
��h/c;\WVXbX[2�HS�e�cah�VXbXc;\W\AS1��`/bd[�{a[�Y/[�h/Y/c \&]_k!�Xc6Y/[�\A\A[y`/bXSWTi[oY/k/[�`�clVm[�h!x�[�Y/[�\A\}^ie�\}^l�X�X[�Y!S
^a`/`'^ab|Vm[�h/[�h/x�^ �"ciY/[�\W\}^��Xca\}^�e�cMc;bdVX[oY/S#h'^l�Xe�SQV�^,�'Vm^a\W{ac;\WVm^,�/h/[�\%�d[�e�cah/Y/c�e�^a�Xc ����h!c;h
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bdSA�d[�hGVmc;h!c¦Y/[�\'`/bdc;~/\W[�Ti^?Y/[�\A\7]_^abd~/SWVXbm^abdSA[�V"�^ Y![�\A\A^?�de�[�\QV�^¦Y/[�\!{l^a\Ac;bd[IYH]�SAhGVm[�bXe�[�VXVm^ �"�d[
h!c;h6`�[�bIj�k'^ahGVmc�bdSA�;k/^abXY'^q\}^y�dSA�;h!S �'e�^lVmSQ{fSQV2�^¦Y/[�\H`'^abX^aTi[JVmbdcg^a�d�XcMe�S}^8Vmc�^a\W\}^qe�\}^l�X�X[
Y!Snh'^a�de�SQV�^,�Me��/[%�!`�[�b"�c7�Mh/c;h6�[¡\&]_ca�;�;[�VdVmcqYH]�SAhGVm[�bX[��d�X[ �JO 	¡S��"^8VXVmc,�M{a[�bXS �'e�cySnbXSW�Xk/\QV�^lVXS
clVXVm[�h�k!VmSfe�c;hgTUcMY/[�\W\ASG[��|Vmbd[�Ti^aTi[�hGVm[ 4/[��X�dSA~/SW\AS�[Ie��/[��XS/^lY'^lVXVm^ah/c?~�[�h/[ ^aSfY'^lVmSMe�cah
e�c;hGVmbdc;\A\WS�e��/[2�ZSAhG{;[�e�[%�Z`/bd[��dk/`/`�c;h/�;c;h!cU�abm^ah/Y![¦�dV�^l~/SA\WSWV2�^q[pTi[�h/cU^abX~/SQVmbX^abXSW[�V2�^fO
��hKY/[��/h/SWVXSW{l^,��e�caTgk/h/j�k/[2� \7]�SAY![*^ �[ij�k/[�\A\A^1Y!S�clVXVm[�h/[�bd[%�#VmbX^aTiSQVm[gbX^a`/`�c;bdVXc7�#\7]�SAT 3
`/^lVXVXcqY!S'k/h'^pk/h/SWV"�^¦YH]_SW�dVXbXk/x�SAc;h/[w^l�;�;SAk!h�VXSW{l^��dk/\A\W[I{a^lbXS}^l~/SA\WSfY/SW`�[�h/Y/[�h�VXS-��^ah/^a\Ac;�;^"3
TU[�hGVX[y^UjMk/^ahGVmc�[��X`�c;�dVXc�SWh �"N!O¤� ���'e�c;h!�XSAY![�bm^lh/Y/c7�'VmkfVXV�^*{MS}^5�'e��/[yh/cah `/k
�ci[��d�X[�bd[
[ 	n[JVXVXk'^lVmc,k/h9�d[�TU`/\ASWe�[�bX^a`/`�c;bdVXc)VXbm^1\A[Ue�c�{l^abXSA^ah/x�[�k!VXSA\WSAx�x�^ah/Y/c6\&]_SWhGVm[�bX^6`�c;`�c23
\A^ax�SWc;h/[ e*^aTU`/SWc;h'^abdS}^,�Gh/cah6[��X�d[�h/Y!c $�� $ &"$�� �%�!e�c;TU[��X`!SA[��;^lVmcgSWh�`/bd[�e�[�Y/[�h!x*^,�'k/h/^�-� �!�d[¡h/c;h6^l\�Ti^abX�aSAh/[lO R#^oVX[��XS1�fY!k/h/j�k/[%�!�XSn`!k
�cgY/SQ{fSWY/[�bd[?SWh�Y/k/[ �"^a�XS1�f[�hGVmbm^lTg~�[
e�^abm^8VXVm[�bXSWx�x*^8Vm[6Y'^Lk/h'^Lz|{a[�bdS �'e�^ YH]�SATU`'^lVdVmc;zJO9��\w`/bdSATUc ��� 	 � �[)bd[�\A^lVmSQ{;cL^a\W\7]�SAT 3
`/^lVXVXc Y/[�\A\A[UbXSQ��c;bXTU[��Xe�c;\}^l�dVmSWe��/[��dk/\A\&]_SW�dVXbXk/x�SAc;h/[�Y![�S��a[�h/SQVmc;bdS-�#SA\ �X[�e�c;h!Y/c�`'^a�d�Xc7�
SWhG{;[�e�[%��^ae�j�k/SW�dVm^i�XSW�;h/S �'e*^lVXc��Xc;\Wcij�k'^a\Wc;bm^�SW\�`/bXSWTic�SATU`'^lVdVmc�bdSA�Xk!\WVmSn�XSA�ah/S �'e�^lVmSQ{;c
�dk ^a\WTi[�h/cKk!h'^K{l^abXSA^a~/SW\A[6bX[�\}^lVXSW{l^L^a\A\&]_SW�dVXbXk/x�SAc;h/[2� [,{Mk/c;\W[ �dVXSATi^abX[1\&]_[J{;[�hGVXk'^a\A[
[ 	n[JVXVXc Y/[�\A\7]�SA�|Vmbdk/x�SWc;h/[g�dk/\A\W[U�de�[�\WVm[UbX[�\}^lVXSW{a[i^lS �'�;\AS [i^a\W\}^�\AcabXc1[�{a[�hGVmk'^l\A[�SW�dVXbXk53
x�SAc;h![aO 	g]_^a\QVmbXc e�^ahGVmc7�=[�	�[�VdVmk'^ah!Y/c9k/h e�cah!��bXc;hGVXc VXbm^L\A[1�Xc;\W[1e�cMc;bdVXS¦]¤�fP)[L]¤�at
�2VmbX^aTiSQVm[ � � � � ( � )�# ���;Vm[��|V��dk�Y/k![?e�^aTi`!SAc;h/S!coTUcfY![�\A\WS!e��/[ `/bd[�{;[�Y'^ah/cy\7]�k/�XcqY/[�\W\}^e�cfcabdVm[pY/S�h/^a�Xe�SWV�^�e�c;Ti[¡{l^abdS}^a~!SA\A[?[��d`/\ASWe*^lVXSW{l^,�!bdSAY/clVXVmS�c�{M{MSA^aTi[�hGVm[q^Uj�k/[��dVX[oY/k![
�dc;\A[=e�\A^a�X�dS ��`�[�b�TiSWh/SATUSAx�x*^abd[�j�k/[��|Vmc¦`/bdc;~/\W[�Ti^��"ca\WVmbd[�^l\A\}^w`�caVm[�h/x�SA^a\A[ Y/SW�dVmcabX�XSWc;h/[
{a[�bd�Xc1SA\�~'^a�d�Xc6Y/c�{Mk!V�^6^l\A\}^Uh/c;h e�c;h/�XSWY/[�bX^ax�SWc;h/[oY/[�\W\7]�SATU`'^lVXVXc�Y/[�\W\A[obXSW��cabXTU[o�dk/\ 3
\W[ge�cMc;b|VmS�SWTiTU[�Y/SA^lV�^lTi[�h�VX[p`/bX[�e�[�Y![�hGVmS�^a\W\}^ ]u�;t5�HSWhL`'^abdVXSAe�c;\}^abd[o\A^�]¤�MP �;��Y'^8V�^�\}^
bdSAY/clVXV�^ohMk!Ti[�bXc;�dSWV2�^ge�^aTU`/SAc;h/^abXSA^y^gTUS}^yY/SW�X`�c;�XSWx�SWc;h/[%�fY/S �Ue�SA\ATU[�hGVX[��XSn`�caVXbX[�~/~�[
^l`/`/bX[�x�x�^abX[pk/h)[�	�[�VdVmc�Y/[�\W\A[¦bdSW��c;bdTi[2�!^ah!e��/[pjMk/^a\Ac;bX^g[��d�Xci��ca�X�X[p`/bd[��d[�hGVm[lO



4ZB EF�G��H�%�=�%�I(J��&.K�L�#��"$"�"�G�G�!��



� ��� �����	�
� �

� � � � �6��� � � � �%� � � � � � � � ��� � � ���r� � �
�
� � � � �� � � �
� � �

��h,j�k/[��|Vmc�e�^a`/SQVmc;\Wc7�/\7]�SAhGVX[�bX[��X�d[o�X^ab"�^�bXSQ{;c;\QVmc�^a\W\}^gbXSWe�[�bXe*^UY/[�\W\7]�[�{a[�hGVmk'^l\A[¦SATU`'^lVdVmc
Y![�\A\W[�bdSW��c;bdTi[��Xe�c;\}^l�dVmSWe��/[��dk0{a^lbXS}^l~/SA\WS bX[�\A^lVmSQ{;[i^a\�\WSW{a[�\A\Wc,Yn]_SW�dVmbdk/x�SWc;h/[UY/[��a\AS�SAh53
Y!SW{MSAY/k!S7O � �X�d[�h/Y/c \A[g{l^abXSA^a~/SW\AS�bXSA�d`�ca�dV�^6[��X�X[�h/x�SA^a\ATU[�hGVX[U~!SAh'^abdSA[2��k!VmSW\ASAx�x�[�b"�c7�H`�[�b
S�TUcfY/[�\A\WS SAh/SWx�S}^l\AS-�n\A[U�dVmSWTi[iY/[�S�e�cM[ �Ue�SA[�hGVXS�Y/S�bX[��;bX[��X�XSWc;h/[�^aS=TUSAh!SATUS�j�k'^aY/bX^lVmS
�a[�h/[�bm^a\WSAx�x�^lVmS � ����� * � Y!SHk/h)TicMY/[�\W\Aco~/SAh/caTiSA^a\A[lO
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��h9jMk![��dVXc�`'^abX^a�;bX^l��c7��^ah'^a\WSAx�x�[�b �c1\7]�[�{;[�hGVmk'^a\W[iSWTi`/^lVXVXc)Y![�\A\W[�bXSW��cabXTU[��Xk/\ e�cah/�X[�3
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� � 
�.9���!*��K���M$"$"�)�8�"+7���8.9�,(*��$�$"�����M$"$"�L� >Q�&(�*�l�#�������#�

1930 1940 1950 1960 1970

6
8

10
12

x

y

/ SW�;k/bm^g�fO_N;�,8�¢�h!h/S�SA�|VmbXk!x�SAcah/[���[�TUTUSAh/[ ��TicMY/[�\A\Aco`/bX[J{MSA�XSQ{;cit �

h/c;hU�Xk/e�e�[�Y![%�!SWhG{;[�e�[%�M`�[�b e��/SZ�m^o�aS:�^¦^p`/bXSWc;bXS/e��![?\A^p�de�[�\WV�^pY/[�\A\}^¦�de�k/c;\A^¦�Xk/`�[�bdSAc;bd[
h/c;h �m^lb"�^�{MSAh/e�c;\}^lh�VX[y`�[�b¡k!hH]_[J{;[�h�VXk'^a\W[U`!bXc;�d[�e�k!x�SAcah/[gY/[��;\AS%�dVmk!Y/S ����bm^ah!Y/c;\ASWh/S#[
��SA`�c;\A\Wc;h/[%�fta�a�Gt �JO



�o����:G$&��(*������� �ZC

1930 1940 1950 1960 1970

7
8

9
10

11
12

x

y

/ SA�ak/bm^��MO¤�a�58 ¢�h/h/SnSA�dVXbXk/x�SAc;h![¦T�^a�de��/S ��TicMY/[�\W\Aco`/bX[J{fSW�XSQ{;cit �

/ SW�;k/bX^��fOu�fP 8���c;h/�d[��;k!SATU[�hGVmc�\WSAe�[�h/x*^�TU[�Y/SW[���[�TUTUSAh/[



CZB 
�.9���!*��K���M$"$"�)�8�"+7���8.9�,(*��$�$"�����M$"$"�L� >Q�&(�*�l�#�������#�



� ��� �����	�
� �

� � � ��� � � � � � � � � � � � �6���
� � � � � � � �� � � �
�r� � ��� � �%� �K��� ���K� � �
� � � � � � ������

����� � ! ������$%���"�(!��

�%^a�X�dc7� c;bX^,� ^ {l^a\Wk!V�^lbX[6�X[,\A[)`/bXSWTi[1Y/cah/h/[,^aY ^*{;[�b�bXSW�X[�h�VXSWVXc Y![�\A\&]_[ 	n[JVXVXcKY/[�\ 3
\W[ybdSW��c;bdTi[q�XSA^ah/c��|V�^lVX[ge�cah/Y/SAx�SAc;h/^lVm[qY'^a\W\A[q�dVm[��X�d[i^lh/e��/[�SAh bX[�\A^ax�SWc;h/[o^a\A\W[o�de�[�\WVm[
bd[�\A^lVmSQ{;[o^aS �'�;\AS&O �,S�e�c;h/e�[�hGVmbdc7�nY/^a`/`/bdSATi^,�'�Xk/\%TicaTi[�h�VXciY![�\A\A^Uh/^a�Xe�SWV�^��"c�^aY/c23
x�SAc;h![���Y/[�\H`/bXSWTica�;[�h/SQVmc/O���h/h'^lh/x�SQVmk!VdVmc7�M{a^l\Ak!VXc�k/h1e�c;h!��bdc;hGVmc�VmbX^g\A[¦h'^8Vm[¦h/[�\�]¤�MP
[wj�k/[�\A\A[ Y![�\H]u�;t ��j�k/SAh!Y/S-�;bdSW{ac;\A�;c�\7]_^lVXVX[�h/x�SAc;h/[I^a\A\A^?{l^abXSA^a~/SA\W[=~!SAh/c;TUS}^l\A[�e��/[?[��X`/bdS 3
TU[U�X[�\W[iY!c;h/h/[�^a~/~/SA^ah/c)�;S:�^1k/h �/�;\ASWc)c h/c7� bdSA�d`�[JVXVmSQ{l^aTi[�hGVm[%��^a\ e�c;Ti`!SATU[�hGVmc
Y![�Snta�,�ft;�5�Ms;�q[¡sG�p^ah/h/S&O ��\ZVm[�Ti`�coe��![�`'^a�d�m^y`!bXSATi^¦e��/[¡^le�e*^lY'^yk/hi[�{;[�hGVmc��[%�MY/S
�"^8VXVmc,�fk/h6Y/^lVmc�z|Y/S��Xc;`/bX^*{M{MSQ{;[�h!x*^az��2{;[�Y/Sn¢?`/`�[�h/Y/SWe�[�� O  e�c;h/�X[�hGVm[pY/Sn[ 	n[JVXVXk'^abX[
e�c;h!��bdc;hGVmS�VXbm^ Y/k/[6�;bdk/`/`/S�`�[�b�{a[�Y/[�bX[1�X[ �[1`/\A^ak/�XSW~/SA\W[�^ 	n[�bXTi^abX[�e��![)\A^�Y/SA�|VmbdS 3
~!k/x�SWc;h/[gY/[�S%VX[�TU`/S Y/S%�Xc;`!bm^*{�{fSQ{;[�h/x*^6�XSA^�\}^i�dVm[��X�X^ �2{;[�Y/S ¦\A[�SAh �n�,cM[��Xe���~�[�bd�;[�b��
P*�;�G� � O6v VXSA\ASWx�x�^ah/Y/c6e�c;Ti[U�;bdk/`/`/S1��e�c;TU[i`/bd[*^ah!hMk!h/e�SA^lVmc7��\A[�h'^8Vm[Uh/[�\ ]¤�MPi[Uh/[�\
]u�;t5�!h/c;h1bXSW�Xk/\QV�^g[��d�X[�bXe�S�^a\We�k/h/^gY/S 	�[�bd[�h/x�^U�dSA�;h/S �'e*^8VmSW{l^!O

���)(( �
� * $@& !����� - ��	 $ ��*�(@� � ��* $@&B- � � ������� � ()�@	 5 W �
���
� 5

��� T���� $@& ��! � M :
�9���9�@! -�� I ��5 � =
	 � -�� I �`5 � =
	�
�
���9� �`; D> ; EN J�J J E#"CD AB"CA�>�G)D AF"CAD�G J
�
���9� �`; D>= ;;; D�D D@E#" ; AB"CA?N@G AF"CAD�G J

��_`�@� � � AB" ; 	�� ; !)� � $ ��9�'	�� � $ ���!�	 � � : � AB"OE�>@N



C � 
q�M�8� ��:;�L�#�M$&$ >%�&.9���!**�K�#�M$&$ >Q�&(J��8�����������1(*��$"$"�,(*:;�M$�*� ����+-�M:;���%���2%�

��\%bdSA�Xk!\WV�^8Vmc7�ZY/k/h!jMk![%� �[g^l�X�Xca\Ak!Vm^aTi[�hGVm[yh!c;h �XSW�;h/S �/e*^lVXSW{;c��"SW\�{a^l\Ac;bd[oe��/[�SWhGVm[�bd[���3
�m^ �[iSW\ �+! � � � ( 	 h/[�\A\&]_k/\QVmSWT�^UbXSA�;^ �JO �?[�S�`/^abm^a�abm^ � �Xk!e�e�[��X�dSW{MS-� ^aTi`!\ASAc�\7]_^ah'^a\WSA�XS ^Vmk!VdVm[¡\W[�e�cMc;b|VmS�VXbm^ySW\ ]_s;�y[¦SW\%]u�fP �fk!VmSW\ASAx�x*^ah!Y/cq{l^abdS}^a~!SA\AS'~!SAh/c;TUS}^l\AS-�l`�[�b�{;[�bXS �'e*^abd[
\7]�[�{;[�hGVmk'^a\W[¦`/bX[��X[�h/x*^UY/SHY/SW�Xe�cah�VXSAh�k/SQV2�^yVmbX^�\A[¡Y/k![qe�\}^a�d�XS�e�c;h/�X[�e�k!VXSW{a[aO

� ��� � �(�'��� �'� ���/� ���)�
	 � ���(�
���

��h,j�k/[��dVmcie*^a`!SWVmca\Ac7�M{a^l\Ak!VXcU�d[ok!h'^UY!c;h/h'^��'^�ciTU[�h/cUk/h��'�;\ASWc�^a\�TUc;TU[�hGVmc�Y/[�\
e�c;TU`/SATU[�hGVXc�Y/S#k/h Y'^8Vmci^ah/h/cUYH]�[�V2�^fO �?c�^UY/SW�X`�c;�XSWx�SWc;h/[p^ah/h!ci[qTi[��X[o�XS}^�Y/[�\A\A^
h'^a�Xe�SWVm^ Y/[�\A\A^ Ti^aY/bd[%��e��![�Y/Swj�k/[�\W\}^LY/[�\ `/bXSWTic �'�a\ASAc!O���c;h/�dSAY/[�bXc9k!h'^KTi^aY/bd[
e��/[��"^ae�e�S}^,k/h �'�;\WSAc)h/[�\W\Ac,�dVm[��X�dc Ti[��X[�SWh0e�k/S=e�c;TU`/SW[ 
 ^ah/h!S=e�c;Ti[i�X[2� ^a\=�dk/c

73�[��dSATUc�e�c;TU`/\A[�^ah/h/c,�'[��X�X^�^*{;[��X�X[��aS:�^U^�{Mk!VXc�SW\��'�;\ASWc/O � {�{MS}^aTU[�hGVX[%�Zj�k/[��|VmS�e*^a�dS
�Xc;h/c�bXSAY!caVXVXS-��j�k/SAh!Y/SfSMbXSW�Xk/\QV�^lVXS;�m^lbX[�~!~�[�bXc¡�|V�^lVXSf`/bd[��d�XcMe����[ISAY![�hGVmSWe�S�j�k'^a\Acabm^�^*{a[��X�dS
c;`�[�bm^lVXc�\}^g�de�[�\QV�^�c;`/`�c;�dVm^!O

� � � ��� � ����"#� �����
�MVmSWTic7��e�c;hLSW\�Ti[JVmcMY/c�e�c;h/�Xk![�Vmc,��k!hKTUcfY![�\A\Wc�`�[�b¦\A^�{a^lbXS}^l~/SA\W[o~/SWh/c;TUS}^a\W[q^a�X�dk53
Ti[�h�VX[?{l^a\Wc;bX[pP�h![�\ne�^a�XcySAhUe�k/S�\}^pT�^aY!bX[%�M^a\Z{;[�hGVm[��dSATUcge�caTi`/\W[*^ah!h/c7�Gh/c;h�^a~/~/SA^
^�{Mk!VXc �'�a\AS-�=�9^l\WVmbdSATU[�hGVmS&O ��\wTUcfY![�\A\Wc e��/[�`/bd[�{a[�Y/[ $�� $ &"$�� �9e�caTi[)`'^abX^aTi[JVmbdc�XSA�ah/S �'e�^lVmSQ{;coe�c;hGVm[�Ti`!\}^,�fh/[�\W\Acg�|Vm[��d�XciTic;TU[�hGVXc7�fk!h ^ah!Y'^aTU[�hGVmc�e�c;�dVm^ahGVm[p`�[�b SA\
`�[�bXSAcMY/cg`!bX[;3-bXSQ��c;bXTi^,���'^��Xc;\Wc�Y/k/[¦[��X`/\WSAe*^8VmSW{a[¡[�Y)�'^�k/h1caVdVmSATUcg^lY'^lVXVm^aTU[�hGVmc�^aS
Y'^lVmS&O
�
	��������������������

� ����� �����9� ����!#" ��$�$ 	 $ %,& �)(�*
�^+ $.- /213% 165
-87 ���9� $ ����:�� 5 =F" J D>>@G)=D AB"6AD> ;; ?@G =@NF"O?G)A H[=��I ;�J<KKK
$ ���
	 $ ��� IAF" J D ; A�> J ? AB" ; G�E�>A�A J I�G#" J N�>'=F"ON�A�I�A JXKKK
$ ���
	 $ ���B� M�� = AB"CA�A�G)A@N@G)? AB"CAAAN ;; E >B"CA@?�=[G#"ON J �IA@E KK�K
P 7 �F� =AA@?F"6D
P@�
�)(�Q��)�@� 	��,R9� & ���������,S
��T�(��

U 	�!)�)( ; �VQXW $ ���
	 $ ��� Y[M�� =B� $ ���
	 $ ���
U 	�!)�)([=B�VQXW\�9�9����	 $B- M 5
] �9����!#"VR�� ] �
����!#"VR9� & R)�[R9� & ���������^+ -0/21 ��_`� 165
; ?�D J N ; DDEF"ONE
= ?�D=�D ; D J ?F"aG�E ?)D ?@G#"aG9A AF" J N

��\�TUcfY![�\A\Wcpe��/[%�/SWhG{;[�e�[%�/h!c;h�`/bd[�{;[�Y/[¦Y/SW�Xe�cah�VXSAh�k/SQV2�^o�/^yk/h'^o{l^abdS}^a~!SA\A[ [��X`/\WSAe�^lVmSQ{a^
SAh6`/S'�k �/`/bd[�{;[�Y/[�h!Y/c�\A^ge�cMc;bdVX[¦[q\A^g`�clVm[�h!x*^��X[�e�c;h/Y'^U^a\H`�c;�|Vmc�Y/S $�� $ &"$�� �aO



�)�'(*:G�2��L�#�f$=�%�8�".9� �% �$&��� CZ4

1930 1940 1950 1960 1970

0.
85

0.
90

0.
95

x

y

/ SW�;k/bX^g�!OQP 8 / SA�a\AS�ta��^ah/h/S

�9	�������@�������)�����
� ����� �����9�Z����!2" ��$�$ 	 $ %,& �)(�*
�[+ $.- /21 %4165

- 7 ���9� $ ����:�� 5 =B"C=@N J ENE AF"CA@N JJ DD = J "O?�E J H[=��I ;�J<KKK
M IAB"CA@N)=>@NE AF"CA=A@N�N�> I@?F"CD�>�GLEF" J N���IA> KKK
M�� = IAB"6AA=D@E J AB"CAA ; ?@G)> I=F"C= ; = AB"CA=E K
M�� =B� $ ���
	 $ ��� AB"6A ;; => ; AB"CAA�=@E?N G#" ;; A'?F"CD J �IA> KK�K
P 7 �F� =AA ; "C=

��\#TUcfY![�\A\Wc�`'^abd[y^aY!Y/SAbdSWVXVXk/bm^g`!bX[���[�bXSW~/SA\W[p^a\#`/bX[�e�[�Y![�hGVm[2�Hj�k'^ahGVmc�^aY ¢?�|� [y^aY/^lV 3
Vm^aTU[�hGVmc��;\Wc;~'^a\W[¡^aSHY/^lVmS �2{;[�Y/S��;bm^ �'e�cU�!OQP �JO
��\�TUcfY/[�\A\WcUj�k'^lY/bm^lVXSAe�c�`/bd[�{;[�Y/[�\}^U�XSW�;h/S �/e*^lVXSW{MSWV"�^�Y![�\ `/^abm^aTU[�VXbXc $�� $ &"$�� � ��{a[�Y/S�abm^ �'e�cU�!O¤t �JO

�9	��������@�������������
� ���`�������9�Z���)!#" �)$$ 	 $ %,& �9(�*
�[+ $.- / 13%4165

- 7 ���9� $ ����:�� 5 ; "aG ; D� Y A= >F"CAD J � Y A ; =B"CEN�> AB"CA�A>@? JXKK
M I@EF" ; D�=�IA= =F" J =D��IA= I=B"CE?�> AB"CA�A J =@? KK
M�� = =B"6==@E��I�A@? >B"O?�= J �IA�G G#" ; N)A'=B"6D ; �IA�> K�KK
$ ���
	 $ ��� I@EF"C= ; G)�IA ; =F"O??�A��IA ; I@?F"6AD@E AB"CA�A ; D JXKK



C'D 
q�M�8� ��:;�L�#�M$&$ >%�&.9���!**�K�#�M$&$ >Q�&(J��8�����������1(*��$"$"�,(*:;�M$�*� ����+-�M:;���%���2%�

/ SW�;k/bm^y�!O¤t�8 / SA�;\WSHtl��^ah/h/S ��TicMY/[�\W\AcojMk/^aY/bm^8VmSAe�c �



�)�'(*:G�2��L�#�f$=�%�8�".9� �% �$&��� CZ�

� bdcfe�[�Y/[�bX[�^�`/bd[�{MSA�dSAc;h!S ^*{MbX[�~/~�[y`�cMe�c��d[�h/�dc7��Y'^lVXc�e��/[ �[ye��/S}^abX^�\7]�SAhG{a[�bX�dSAc;h![yY/S
VX[�h/Y![�h/x�^�e��![o^*{�{MSA[�h/[p^g`'^ab|VmSAbd[�Y'^l\A\}^qTi[JV2�^yY![��;\WSn^ah!h/S�]u�a� �"Y/^gjMk![��dVX[pe�cMc;bdVXSnSAh
^*{l^ahGVmS1�!�dS�e�c;TUSAh/e�S}^g^�`�c;�dVXSAe�SA`'^abd[%�Mh/c;h)`/S'�k1^lY,^lh�VXSAe�SA`'^abd[%�f\}^gh'^a�de�SQV�^gY/[�\�`/bXSWTic
�/�;\ASWc �JO
��S��cie��![y�dVXk/`/SW�Xe�[ �[qe��/[oSW\�`'^abX^aTi[JVmbdci^l�X�XcMe�SA^lVmcU^a\W\}^gbdSW��c;bdT�^�^a~!~/S}^,�'�dS}^�h/[�\�TUc23
Y![�\A\Wc�e��/[U`/bX[J{;[�Y/[iSW\ �X^a\WVXc7���XSA^�SAhLj�k/[�\W\Ac�Y/S e�c;hGVmbdc;\A\Wc7��{l^a\Wc;bX[gh![��G^lVXSW{ac/O�R ]_SWY/[*^
�X^abX[�~/~�[6e��/[1k/h'^�bXSQ��c;bXTi^,e��![,^lk/Ti[�hGV�^�\7]�SA�|Vmbdk/x�SWc;h/[U`/bXcMY/k/e�^,��^�e*^ak/�X^ Y/SIe�S��c7�
k!hH]u^lh�VXSAe�SA`'^ax�SAc;h![¦Y/[�\W\}^�h'^a�Xe�SWVm^iY/[�\%`/bdSATUc �'�;\ASWc/Ow��S��c�^a`/`/^abX[q`/SAkfVXVmca�dVmcie�c;hGVXbXc23
SWhGVmk/SQVmSW{ac/O ��h1bd[*^a\QV2�^,�M�XSH`!k
�c�h/caV�^lbX[¡e�c;Ti[¦SW\nTUcfY![�\A\Wco�dS}^y��c;b|Vm[�Ti[�h�VX[¦SAh,4/k/[�h/x�^lVmc
Y/^a\��"^lVXVXc�e��/[oS#{l^a\Wc;bXS�h![��;\WS%^lh/h/S ]¤�l���"j�k/SWh/Y/S1�'\7]�k/\WVXSATUcg`/bX[�3�bdSW��c;bdT�^�[qS%`/bdSATUS�^a\
Y!S'\:�^¡Y/[�\A\}^¡�dc;�;\WS}^ �#bXSA�dk/\WVXSAh/c�jMk/^a�XS'e�c;�dVm^ahGVm[�TU[�hGVX[?`/S'�k�~'^a�X�dS'Y/S'j�k/[�\W\ASfY/[�\W\A[ e�cMc;b|VmS
Y!S �'h/[U^ah/h/S�]_NG�6[�Y/[�S `/bXSWTiS ^ah/h/SI]_�;�!O�R�SWTiSQV�^ah/Y!cfe�S%^6j�k/[��dVm[Ue�\A^a�X�dS �"Y'^l\A\}^)]_N;�
^l\A\}^i]u�G� �;�!Vm^a\A[¡Y!S 	�[�bX[�h/x*^�bdSA�Xk!\WV�^g�dSA�;h!S �'e�^lVmSQ{a^o^a\��!O_�aN��O
�9	�������@�������)�����

� �����������9� ����!#" ��$$ 	 $ %[& �)(�*��^+ $B- /213%41 5
- 7 ���9� $ ����:�� 5 =B"aG�G�?�> AB" ;�JJ D ; G#" J ?�E H=�I ;�JLK�KK
M IAB"O?�E J N AB"C=A>? I ; "ON? J AB"CA J�J G "

��\I�"^8VXVmc e��![1Vm^a\AS�{l^a\Ac;bdS��dS}^ah/c `!S��k ~'^a�d�XS Y/S j�k/[�\A\AS=`/bX[�e�[�Y/[�hGVmSw[1�Xk!e�e�[��X�dSW{MS-��e�c23
Tyk/h/j�k/[%�f`/k
�c�[��X�X[�bX[¡VXbm^ah/j�k/SW\A\A^aTi[�hGVm[ �X`!SA[��;^lVmcoY'^yk/h6TUcfY![�\A\Wcpe�c;hGVmSWh�k/c7�M`/bXSWT�^
e�^a\}^lh�VX[¦`�caSHe�bd[��Xe�[�hGVm[2��e�c;TU[¦jMk![�\A\Wc�^aY/caVdV�^lVXc/O

� � � � � � ����" � � � � �����������
�M`�c;�|V�^ah!Y/c�^6ta�i^ah/h!S%\A^U�dc;�;\ASA^USWh e�k/S�{l^a\Wk!V�^lbX[p�X[g�dS%�/^��;S:�^�`/bdcfe�bX[*^8Vmc�c�Ti[�h/c7�
{a[�Y/SA^aTUcUe�c;TU[qSW\�TicMY/[�\A\Acye��/[y`/bd[�{a[�Y/[o\}^�`/bX[��X[�h/x*^�Y![�\A\A^y{l^abXSA^a~/SA\W[ $�� $ &"$�� �iVmbX^\W[¦[��d`/\ASWe*^lVXSW{;[��XS}^�`/SWk!VXVXc;�dVXc��X[�Ti`/\WSAe�[aO
�9	�������@�������)�����

� ����� �����9�Z����!2" ��$�$ 	 $ %,& �)(�*
�[+ $.- /21 %4165
- 7 ���9� $ ����:�� 5 AB"CA@N)= ;;�J AF"CA@N�D J NN AB"CD ;�J AB"O?�>�D@N�D
M IAB"CA=�==>@N AF"CAA@E�>@G)D I=B"CD@G)D AB"CAA? ; D KK
$ ���
	 $ ��� IAB"O?�D@G)>�G�E AF" ; =@N�>@G�N I@?F"CA J D AB"CAA�= ; > KK
M � $ ����	 $ ��� AB" ; =�A>> J AF"CA ;; ?)>@E ; AB" J�; > H[=��I ;�J<KKK
P 7 �F� > ; A J "ON

� �d�Xc7�/SWh!�"^lVdVmS-��h/cah�k!VmSW\ASWx�x*^q\A[?`�caVX[�h/x�[¡Y/[�\A\}^qe�\A^a�X�d[¡Y/SH^l`/`'^ab|Vm[�h![�h/x�^,�/[¡�'^5�!e�caT 3
`!\A[��d�XSQ{a^lTi[�h�VX[%��Vmbd[?{l^abXSA^a~/SW\AS/[��X`/\WSAe*^8VmSW{a[aO%¢�h/e��/[¦\&]u^lY'^lVXVm^aTU[�hGVmcq�;[�h![�bm^l\A[?^aS�Y/^lVmS
�[pY/SW�Xe�bX[�VXc/O
P��
�)(�Q����@� 	��'R9� & ���������,S9��T�(��



C�@ 
q�M�8� ��:;�L�#�M$&$ >%�&.9���!**�K�#�M$&$ >Q�&(J��8�����������1(*��$"$"�,(*:;�M$�*� ����+-�M:;���%���2%�

1930 1940 1950 1960 1970

0.
5

0.
6

0.
7

0.
8

0.
9

x

y

/ SA�;k!bm^��!O_s,8 / SW�;\ASnt;��^ah/h!S

U 	�!)�)( ; �VQXW MZY $ ���
	 $ ��� Y[M � $ ���
	 $ ���
U 	�!)�)([=B�VQXW\�9�9����	 $B- M 5
] �9����!#"VR�� ] �
����!#"VR9� & R)�[R9� & ���������^+ -0/21 ��_`� 165
; ?�D J E >A�D@NF"ON
= ?�D=�D >A@G�NF"OE ?�N >AB" ; AB" ;

��\nTUcfY/[�\A\Wcoe��/[2�'SAhG{;[�e�[2�'h/c;h6`/bd[�{;[�Y/[p\7]�SATU`'^lVdVmcqY/[�\W\A[¡bdSW��c;bdTi[2�M�/^gY/k/[¦�Xca\ASn`/^abm^"3
Ti[JVmbXS&O
�
	��������������������

� ����� �����9� ����!#" ��$�$ 	 $ %,& �)(�*
�^+ $.- /213% 165
-87 ���9� $ ����:�� 5 AF"CAD@N@G)?�== AB"6A�G�E?N)A> =B"CAEE AB"CA?EN K
M IAF"CA=A=N�A ; AB"6AA�G J N�E@G I�G#"O?)=@E ; "C> ; �I�A> KKK
M�� =B� $ ���
	 $ ��� AB"CA�A>D@?? ; AB"CAAA�>>D= ; AF" J�; A H'=�I ;�JXKK�K
P 7 �F� > ; A>B"6>

��hg`/bm^8VmSAe�^,���XSM�Xc;�|VmSQVmk/SW�Xe�[ 
 0 � $�� $ &"$�� �p^ � � $�� $ &"$�� �¡[=^ $�� $ &"$�� �aO���\�TicMY/[�\A\AcwbdSA�Xk!\WV�^`/S'�k `'^lbX�XSWTicah/SAc;�dc7�Ze�c;hLk/hL¢?�|�FSWh!��[�bdSAc;bd[y[�k/h � � ^lh'^a\Aca�;c7��Y/k/h/j�k/[�`/bd[���[�bdSA~/SW\A[
��{;[�Y/S��;bX^ �'e�cU�!O_s � O
P@�
�)(�Q��)�@� 	��,R9� & ���������,S
��T�(��



�)�'(*:G�2��L�#�f$=�%�8�".9� �% �$&��� C�3

/ SA�ak/bm^g�fO_N78 /%SA�;\WSHt;��^ah!h/S �"TUcMY/[�\W\Acyj�k'^lY/bm^lVXSAe�c �

U 	�!)�)( ; �VQXW M'Y'M�� =B� $ ���
	 $ ���
U 	�!)�)([=B�VQXW �)�9����	 $.- M 5
] �9�)��!#"VR�� ] �9����!2" R9� & R��[R
� & �����`���[+ - /21 ��_`� 165
; ?�D J N >�ADDB"C>
= ?�D�=D >�A�G�NF"OE ?�D >�AB"ON AB" ;

��ca\�TUcMY/[�\W\Ac�j�k'^aY/bX^lVmSWe�c7�'clVXVm[�h/S}^lTic�h�k/c�{l^aTi[�hGVm[q\}^��XSA�ah/S �'e�^lVmSQ{MSWV2�^gY!S $�� $ &"$�� �%�e�k/S �[q^a�X�dcfe�S}^lVXc�k/h)`'^abm^lTi[JVmbXcyh/[��G^8VmSW{ac ��{;[�Y/S#�;bm^ �'e�c��!O�N � O
�9	�������@�������)�����

� ���`�������9�Z���)!#" �)$$ 	 $ %,& �9(�*
�[+ $.- / 13%4165
- 7 ���9� $ ����:�� 5 ; " J ?)>� Y A= =F"aGG ; � Y A ; J " J D@NL=B" ;; �I ;;[KKK
M I@NF"aG�?�?��IA= ; "C= J A��IA= I J " J D>Z=B" ;�J �I ;;[KKK
M�� = =B"OE�N?��IA? =B"OE ; =��IA�G ; AF"C= J A H =�I ;�JLKK�K
$ ���
	 $ ��� I�G#"O?�>�=�IA ; ; "C=D=��IA ; I@?F"C? J DZAB"CAA�A@E�>> KKK

	¡S�h�k/c�{;c7� h/cah ^�{Mbd[�~/~�[��X[�h/�XcL`/bdcfe�[�Y/[�bX[6^�`!bX[�{MSW�XSAcah/S ~'^a�m^8Vm[��dk/\A\&]u^ah!Y'^aTU[�hGVmc
h![�S�`/bXSWTiS#^ah!h/S-�ZY'^a\#TUc;TU[�hGVmcie��/[ySW\#VXbX[�h/Y ��^�`'^ab|VmSAbd[q^a\ATU[�h/cUY'^a\W\}^�TU[�V2�^UY/[��a\AS
^lh/h/S�]u�a�,�/`!bX[��d[�hGV�^Uk/hH]�SAhG{;[�bX�dSAc;h/[¦Y!SHVm[�h!Y/[�h/x�^!O



C � 
q�M�8� ��:;�L�#�M$&$ >%�&.9���!**�K�#�M$&$ >Q�&(J��8�����������1(*��$"$"�,(*:;�M$�*� ����+-�M:;���%���2%�

R�^p�XSQVmk'^lx�SAcah/[ �[?Y/[�\'Vmk!VdVmcg^lh'^a\Aca�G^¦^oj�k/[�\A\}^¡{MSA�|V�^pk/�m^lh/Y/cye�c;TU[?�dc;�;\ASA^¡S�ta�y^ah!h/S7O
�MV�^*{;ca\WV�^5��S�{a^l\Ac;bdS `/S'�k ~/^a�X�dS Y/[�S e�SWbXe�c;�dVm^ahGVmS��dc;h/c)jMk![�\A\WS bd[�\}^8VmSW{MS ^a\A\W[ge�cMc;bdVXS VmbX^
SA\�]u�a�1[�SA\�]u�;�fOi��c;hf��bXc;hGV�^lh/Y/c;\W[ge�c;h \A[�e�\}^a�d�XS ]�N��;£f]�NG��[1]u�a�G£f]u�a ,��e�c;Ti[g�"^8VXVmc6SWh
`/bX[�e�[�Y![�h/x�^,�Z�XS�caVdVmSA[�h/[%8
�
	��������������������

� �����������
� ����!#" ��$$ 	 $ %'& �)(�*
�,+ $.-0/213%4165
-87 ���9� $ ����:�� 5 AF"C=�G J G9A AB"6A@N�AD@? ?F"CA�G)> AB"6AA=@?? KK
M IAF"C=@N@G)D? AB" ;;�J GG I�=B"aGG�E AB"6A ; GG)A K

�MV�^*{;ca\WV�^5� SA\��"^lVdVmc e��/[6Vm^a\AS=e�\}^l�X�XSI^a~/~/SA^ah/c�{l^a\AcabXS�SWh!��[�bdSAc;bdS=bdSA�dk/\WVm^ �XSW�;h/S �/e*^lVXSW{;c
^aY/Y/SWbXSWVdVmk/bX^¡^a\W\7]QP;O_NaN��O 	¡S'hMk!c�{ac7��\Acp�dVX[��d�XcyTUcMY/[�\W\Ac¡�|VmSATi^lVXc¡`�cah/[wjMk![��dVX[?e�cfcabdVmS
h/[�\;`!k/hGVmcwY/S;�|{;c;\QV�^��"Y!k/h/j�k/[%�8e�caTi[ j�k/[�\A\A[ e�c;hp\}^=`�[�bXe�[�hGVmk'^a\W[ Y/S;z|�Xc;`!bm^*{�{fSQ{;[�h/x*^az
`/S'�k6~'^l�X�m^ �;�/j�k/SWh/Y/Sn\A^yY/SW�Xe�cah�VXSAh�k!V"�^gbXSA�de�c;hGVXbm^lVm^gY'^�^a\Ae�k/h/S�TicMY/[�\W\ASZ`'^abd[¡Y/c�{Mk!V�^5�
�Xc;�|V�^ah/x�S}^a\WTi[�hGVm[%��^a\��"^8VXVmc)e��/[i`/bXc;`!bXSAc1\W[Ue�cfcabdVmS `!S��kL{fSWe�SWh/[U^a\A\&]_[J{;[�hGVXk'^a\A[��X^a\WVXc
�XS}^lh/c¡j�k/[�\W\A[Ie�c;h�TiSWh/c;bd[�`/bdc;~'^a~/SW\ASQV2�^wY/S/h/c;h�^*{a[�bX[w`/bdcfe�bX[�^lVmcp^a\!e�c;TU`/SATU[�hGVXc�Y/[�S
t;��^ah/h/S&O

� � � ��� � ������" �������
 [�\}^lVXSW{l^aTU[�hGVm[o^a\A\A^i{;[�bXS �'e*^1^aS sa�6^ah/h/S1�HSAhG{;[�e�[2��cMe�e�c;bXbd[�`/bX[�Ti[JVXVX[�bX[�e��![U`�c;�d�Xc
e�c;h/�dSAY/[�bm^abd[��dc;\Ac¡\W[�Y/cah/h/[Ih'^8Vm[ �'h!c¦^a\n]_�;�,�lY'^a\fTic;TU[�hGVXc�e��/[ \W[�`/bdSATU[=SWh�VX[�b|{fSW�dVX[
Y/[�\W\A[�k!h/SWV"�^ye*^aTU`/SWc;h'^abdSA[wbXSW�m^a\W�;c;h/co^a\n�a[�h/h'^lSAc�]_�G�fO��fSA^yh/[�\n`�[�bXSWcfY!cg`/bX[�3�bdSW��c;bdT�^
e��/[ SAh�j�k/[�\A\Ac?�Xk/e�e�[��X�XSQ{;c7�Me�caTgk/h/j�k/[2�G`'^abX[�e��/[wk/h�TicMY/[�\A\Ac \ASWh/[*^lbX[��dS}^¡^lY/[��;k/^lVmc/O
�MVmSWTic7�ajMk!SAh/Y/S1�;k/hiTicMY/[�\W\Ac?e��/[�[��Xe�\Wk/Y'^p\A[ `�caVm[�h/x�[ Y/[�\A\}^¡e�cfcabdVm[wY/S'h/^a�Xe�SWV�^¦Y'^l\A\A[
[��X`!\ASAe�^lVmSQ{;[lO
�
	��������������������

� �����������9�Z����!#" ��$$ 	 $ %[& �)(�*��^+ $B- /213%41 5
-87 ���9� $ ����:�� 5 I ; "O?�A�G)A ; D AB" ; A�GG)A�A I ; =B"aG)D ; H =�I ;�JLK�KK
M IAF"CA=@E ; >A AB"6AA@N?N�E I@?F"C=@?�E AF"CAA ; = ;,K�K
$ ���
	 $ ��� IAF"CA�G�EE�?? AB" ; >@E�A�G9= IAB"O?�A@G AF"OE J�;;�J
M � $ ���
	 $ ��� AF" ; =A@?)=�G AB"6A ; >=�G9D EF"ON�D ; ?F"6AA�I ; > K�KK

��\�`'^abX^aTU[�Vmbdc ^a�d�XcMe�S}^8Vmc $�� $ &"$�� � bdSA�dk/\WVm^,[�{MSWY/[�hGVm[�Ti[�hGVm[6h/c;h �dSA�;h!S �'e�^lVmSQ{;c/O 	¡Se�c;h/�d[��;k![�h/x�^,�'bXSW�dVmSWTicySA\nTUcMY/[�\W\Acg�d[�h/x�^�Vm^a\A[¡{l^abdS}^a~/SW\A[ ��{a[�Y/S��;bX^ �'e�ci�fO¤� � O
�
	��������������������

� �����������
� ����!#" ��$$ 	 $ %'& �)(�*
�,+ $.-0/213%4165
-87 ���9� $ ����:�� 5 I ; "O?�=>= ; AB"6A@EE�DD I ;�J "CDD= H =�I ;�JLKK�K
M IAF"CA=@N J = AB"6AA J N J I@G#" ; E�='?F"CA�=�IA> KK�K
M � $ ���
	 $ ��� AF" ;; D=@G AB"6A ; G�N ; NF"CA>A'NF"C=�D�I ;�JXKK�K



�)�'(*:G�2��L�#�f$=�%�8�".9� �% �$&��� CZC

1930 1935 1940 1945 1950 1955 1960 1965

0.
20

0.
25

0.
30

0.
35

0.
40

0.
45

x

y

/ SW�;k/bX^g�!Ou�58 / SA�a\AS�s;��^ah/h/S

R ]_^aY'^lVdV�^aTU[�hGVXc�^aSHY'^lVXS-�f`�[�bm^a\QVmbXc,�!bXSW�Xk/\QV�^yclVXVmSWTic!O

P��
�)(�Q����@� 	��'R9� & ���������,S9��T�(��

U 	�!)�)( ; �VQXW M'Y'M � $ ���
	 $ ���
U 	�!)�)([=B�VQXW �)�9����	 $.- M 5 Y �)�9����	 $.- M 5 � $ ���
	 $ ���
] �9�)��!#"VR�� ] �9����!2" R9� & R��[R
� & �����`���[+ - /21 ��_`� 165
; ?@G9A> G9AD ; "C=
= ??�E ; G9A>�G#"ON ?@G ? J "aG AB"aG
¢?h/e��/[qSA\�TicMY/[�\W\Acgj�k'^lY/bm^lVXSAe�c7�!`�[�bX^a\WVXbXc7�Mh/c;h)`/bX[��X[�h�Vm^U`!bXc;~/\W[�TUSnSWh�VX[�bd`/bX[JV�^lVXSW{MS7O
�9	�������@�������)�����

� ���`�������9�Z���)!#" �)$$ 	 $ %,& �9(�*
�[+ $.- / 13%4165
- 7 ���9� $ ����:�� 5 ; "OE@G)?�� Y A= =F"ONE ; � Y A ; J "6A J D ; "C=@N)�IAD KKK
M IDB"CA>N��IA= ; "aG�N?���IA= I J " ;; AZDB"CD@N)�I ; A KKK
M�� = =B"6D ; =�I�A@? ?F"ON@G ; �IA�G EF"C>@N ; ?F"OG�?��I ; G K�KK
$ ���
	 $ ��� I ; "O?N�?��IA ; ; "C>@E�D��IA ; IAB"CNE�> AF"O?N ;
 wSA�dk/\WVm^ah/Y/c¦h!c;hi�dSA�;h!S �'e�^lVmSQ{;cp\7]�[�	�[�VdVmcpY/[�\W\A[ bdSW��c;bdTi[2�;bXSW�dVmSWTic¦k!�m^ah/Y!co�dc;\Ac�
6[ 
 0
�2{;[�Y/S#�;bm^ �/e�c��!O_� ��O



	MBZB 
q�M�8� ��:;�L�#�M$&$ >%�&.9���!**�K�#�M$&$ >Q�&(J��8�����������1(*��$"$"�,(*:;�M$�*� ����+-�M:;���%���2%�

1930 1935 1940 1945 1950 1955 1960 1965

0.
20

0.
25

0.
30

0.
35

0.
40

0.
45

x

y

/ SW�;k/bX^g�!O_�,8 / SA�a\AS�s;��^ah/h/S ��TicMY/[�\A\Acoj�k'^aY/bX^lVmSWe�c

�
	��������������������
� ����� �����9� ����!#" ��$�$ 	 $ %,& �)(�*
�^+ $.- /213% 165

-87 ���9� $ ����:�� 5 ; "OE J N�� Y A= =B"CN�>@E�� Y A ; J " ; N�D J "CA J �I ; A KKK
M IDF" ; N�D��IA= ; "OG�E�>�I�A= I J "C=�=D,G2"OE�A�I ; A KKK
M�� = =B"ON)A J �IA? ?F" J ?�D��IA�G EF"OE ; A ; "C=�>�I ; G KK�K

¢�h/e�c;bm^yk!h'^y{;c;\QV�^,�M�XS�{;[�bXS �/e*^gk/hH]�SAhG{a[�bX�dSAc;h![¡Y/[�\�Vmbd[�h/Y6h/[�\A\W[�e�cMc;b|VmS�e�[�hGVXbm^a\WS-��e��/[
bX[�h!Y/[pSAh/�d[�h/�X^lVmc�k/h)TicMY/[�\A\Aco~'^a�X^lVmc��Xk!\A\}^g`!bX[�{MSW�XSAcah/[aO

� � � � � � ������" � � ��� ����� �����
�MVmSWTic7�wSWh �'h/[2�¡k/h�TicMY/[�\W\Ac0Y![�\¡VmSW`�c Y/S¦j�k/[�\A\WS�{MSA�dVXS �'h/cabm^,��{l^a\Wk!V�^lh/Y/c7� `�[�b"�c7�
\7]�[�{;[�hGVmk'^a\W[ih/^a�Xe�SWV�^,Y/S=k!h �'�;\WSAc)^aS=sG�,^ah!h/S=Yn]_[JV2�^!O �%[�by�"^abqjMk![��dVXc7� Y/[J{;c k/\QVm[;3
bXSAcabXTU[�hGVm[ibXSAY!k/bXbd[�\A[�e�cfcabdVmS=YH]�SAhGVm[�bX[��d�X[2�=h/cah ^lh/Y'^ah/Y!c c;\WVXbX[�^ j�k/[�\A\}^,Y/[�\¡]_�!P;O
�?c;h el] �[�TUcfY/c�Y/S Vmbdc�{a^lbX[gTUcfY![�\A\WS�^ae�e�[�VXVm^a~/SW\AS�e��/[�`/bX[J{;[�Y'^ah/c)\}^��dSA�;h!S �'e�^lVmSQ{fSQV2�^
Y/S $�� $ &"$�� �aO ��\HTicMY/[�\A\AcyTiSW�;\ASWc;bX[2�Ge�c;Tgk!h/j�k/[%���[pSA\��X[��;k/[�hGVX[aO
�
	��������������������

� ����� �����9� ����!#" ��$�$ 	 $ %,& �)(�*
�^+ $.- /213% 165
-87 ���9� $ ����:�� 5 I ; "OE@G�N�� Y AA J "6D>>�I�A=ZI=>B" ; ?�= H[=��I ;�J<KKK



�)�'(*:G�2��L�#�f$=�%�8�".9� �% �$&��� 	�B#	

1930 1935 1940 1945 1950 1955 1960

0.
10

0.
15

0.
20

0.
25

0.
30

x

y

/ SW�;k/bX^g�!Ou�58 / SA�a\AS�sG��^ah/h/S

M�� ? I>B"C>�>A�IA�> ; "ON�D@N)�IA> I=F"CD=@?LAB"CA�A@?@G J ? KK
M�� =B� $ ���
	 $ ��� EF"C?N�=�I�A@? =B"CADE��IA@? ?F"C>=�A'AB"6AAA�G�? ;,K�KK

� �d�Xc�`/bd[�{a[�Y/[�Y!k/[��dc;\AS `'^lbm^aTU[�VXbXS-�#[�Y0�'^,k!h9~/k/cah0^aY'^8VXV�^lTi[�h�VXc ^lS�Y/^lVmS ��{a[�Y/S
�abm^ �'e�cU�!O¤� �JO
P��
�)(�Q����@� 	��'R9� & ���������,S9��T�(��

U 	�!)�)( ; �VQXW M�� ? Y,M�� =B� $ ����	 $ ���
U 	�!)�)([=B�VQXW �)�9����	 $.- M 5
] �9�)��!#"VR�� ] �9����!2" R9� & R��[R
� & �����`���[+ - /21 ��_`� 165
; =@N J N = J = ; " J G
= =@N�?�D =>NEF"ONN =D ??F"CE�> AB"C=>

� k/c�{l^aTi[�hGVm[%�oSA\oTicMY/[�\W\Ac `/bX[�Y/[��/h/SWVXc�^a�X�dcfe�S}^ ^ $�� $ &"$�� ��k/h `'^lbm^aTU[�VXbXc h/cah
�dSA�;h!S �'e�^lVmSQ{;c/O
�9	�������@�������)�����

� ���`�������9�Z���)!#" �)$$ 	 $ %,& �9(�*
�[+ $.- / 13%4165
- 7 ���9� $ ����:�� 5 ; "OE?)D� Y A= G2"aG)D=� Y A ; ?F"CNE ; AB"CAA�A ; A@N KKK
M IDB"CA@E ; �IA= =F"O?�==��IA= I@?F"6DA@ELDB"O?@G9�IA> KKK



	MB � 
q�M�8� ��:;�L�#�M$&$ >%�&.9���!**�K�#�M$&$ >Q�&(J��8�����������1(*��$"$"�,(*:;�M$�*� ����+-�M:;���%���2%�

1930 1935 1940 1945 1950 1955 1960

0.
10

0.
15

0.
20

0.
25

0.
30

x

y

/ SW�;k/bm^y�!Ou 58 / SA�;\WSns;�g^ah/h/S ��TicMY/[�\W\AcojMk/^aY/bm^8VmSAe�c �

M�� = =B"CDE?��IA? NF" ; E ; �IA�G ?F" J ?NZAB"CA�AA=@E�> KK�K
$ ���
	 $ ��� I=F" ; G�N���IA ; =B"C?�>A�I�A ; IAB"CD ; GZAF"O? J A@E)A>

 SW�dVmSWTic,�MY!k/h/j�k/[%�Z�d[�h/x�^�Vm^a\A[¡{l^abdS}^a~/SW\A[ ��{a[�Y/S��;bX^ �'e�ci�fOu  � O
�
	��������������������

� ����� �����9� ����!#" ��$�$ 	 $ %,& �)(�*
�^+ $.- /213% 165
-87 ���9� $ ����:�� 5<;�J AB"C=@? ;�J >> G)=F"aG)=AAE�= ?F"OE�EE AF"CAAA ; >D KKK
M I�AB"CA@N? J =D AF"CA= ; D ; N I@?F"ON ;�J AF"CAAA ; ? JXKKK
M�� = AB"CAA�=�G)D@N AF"CAAA J ? ; ?F"CD�>@N'E#"C>�G)�I�A> KKK

¢�h/e�c;bm^pk/h'^¦{;c;\QV�^,�G`!k/b=h!c;hi[��X�d[�h/Y/cMe�S�\}^¦h/[JVXVm^qSWh�{a[�bd�XSAcah/[?Y![�\ ��$ 	;)+* bXSA�de�c;hGVXbm^lVm^SAh `/bd[�e�[�h/x*^5��\7]_^ah/Y/^aTi[�hGVmc0h/cah�`/^abX[L^a�d�Xc;\Wk!V�^lTi[�h�VX[�TUc;h/caVXc;h/c7�wY/k/h!jMk![ h!c;h
^�{Mbd[�~/~�[¦�X[�h/�Xc�`/bdcfe�[�Y/[�bX[p^a\W\}^p`/bX[J{fSW�XSWc;h/[¡~'^l�m^lVm^g�Xk/S�{a^l\Ac;bdS �'h!c�^a\A\A^qe�cfc;b|Vm[g]�NG !O

� ��� � $�	 �/�� ��� ���(�
�
�MVmSWTicqk/h6TUcfY/[�\A\Wc7�Gc;bm^5�f�dk/\Hh�k/TU[�bXcyY/S �'�a\AS�`�[�b�Y/c;h!h'^�^aS�sG�y^ah/h!S7O �fS�`�clVmbX[�~/~�[
Vmbm^8VXV�^lbX[yY!S k/h'^�{l^abdS}^a~!SA\A[¦Y!S �%caSA�X�dc;h ��{a[�Y/S ¢�`/`�[�h/Y!SAe�[ �JO���k!VXVm^�{MSA^,�n\&]_SW`�caVX[��dS�Y!S
k/�;k'^a�a\AS}^lh/x*^¦VmbX^yTi[�Y/S}^q[?{l^abdS}^ah/x�^ ��VXSA`/SWe*^pY/Snj�k/[��dVm^y{a^lbXS}^l~/SA\W[�� `�caVmbd[�~/~�[¡[��d�X[�bX[



�,�%.K�M���K�%� �  �$"� 	�B�4

1930 1935 1940 1945 1950 1955 1960

1.
4

1.
6

1.
8

2.
0

x

y

/ SW�;k/bm^��fOu�,8 /%SA�;\WS�`�[�bwY/cah/h'^

VXbXc;`!`�c�bd[��|VmbXSQVXVXSW{l^!O���h!�"^8VXVmS1���X`�[��d�Xc `�ca`�c;\A^ax�SWc;h/S [JVm[�bdc;�;[�h/[�[6e�c;h/Y/k/e�c;h/cL^�k/h/^
�dc�{fbX^aY/SW�X`�[�bX�dSAc;h![ �2{;[�Y/SH�)e���k/\W\}^a�;� � �?[�\WY/[�b��ZP��; ;s � O ��[�b=jMk![��dVXcyTUcaVmSQ{;c7�GbdSA�|VmSATUc
S'Y/^lVmS'k/�X^ah/Y/cq\}^¡z|j�k'^a�dSA`�c;SA�d�Xc;h/z;8#�XS'\A^a�Xe�S}^ah/c,�;e�SWc �[%�GSWh'^a\WVX[�bX^lVm[I\W[ �dVXSATU[%�GTi^¦{l^abdS}^
\A^6�XSA�ah/S �'e�^lVmSQ{MSWV2�^iY/[�S `'^abX^aTU[�VmbdS-�n{a[�h/[�h/Y/c�TU[�h!c,SW\ {MSAh/e�c;\Ac1Y/S k/�;k/^a�;\ASA^ah/x�^iVmbX^
TU[�Y!S}^�[q{l^abdS}^ah!x*^!O��I`'^abX^aTU[�VmbdSH�dVXSATi^lVmSnbm^a`/`!bX[��d[�hGVm[�bm^ah!h/c7��^a`/`/k/hGVXc7�'\7]�SATU`'^lVdVmc
Y![�\A\W[�{l^abXSA^a~/SW\ASZ�Xk�� �'TU[�Y!S}^,�!^a`/`/k/hGVXc7�/Y/[�\A\}^ ��c;SA�d�Xc;hnO R ]�k/h/SWe�c�TUcfY/[�\A\Wcg^ae�e�[�VdV�^"3
~!SA\A[ ��e��/[g�'^,�'VXbm^i\&]u^l\WVmbdc7�'k/h � � [�\A[�{l^lVXSA�d�XSATUc �=`/^abX[ojMk![�\A\Wci\WSAh/[�^abX[ �2{;[�Y!S%�;bX^ �'e�c�fOu� � O

�9	�������@�������)�����
� ����� �����9�Z����!2" ��$�$ 	 $ %,& �)(�*
�[+ $.- /21 %4165

- 7 ���9� $ ����:�� 5 AB" J ?)A J > ; AF"CA ;�J N)D J ?EF"O?)= J H[=��I ;�J<KKK
M IAB"CA ; A==> AF"CAA ; >N�D I J "aG)?�> ; "C=�G)��I ; A KKK
P��
�)(�Q����@� 	��'R9� & ���������,S9��T�(��

U 	�!)�)( ; �VQXW M
U 	�!)�)([=B�VQXW �)�9����	 $.- M 5
] �9�)��!#"VR�� ] �9����!2" R9� & R��[R
� & �����`���[+ - /21 ��_`� 165
; =�G9D�G ; G9D@NF"OE@G



	MB'D 
q�M�8� ��:;�L�#�M$&$ >%�&.9���!**�K�#�M$&$ >Q�&(J��8�����������1(*��$"$"�,(*:;�M$�*� ����+-�M:;���%���2%�

= =�G J G ; G�N)AB" ; N ?)A ; NF"C> J AF"CD>

��^a\Ak!VXc e�c;�X^ ^le�e*^lY/[ �X[ `/bX[��X[�hGVXc ^  \}^ {l^abdS}^a~/SW\A[ e�c;TU[ ^a`/`'^lbdVm[�h/[�hGVX[ ^l\A\}^
�"^aTiSW�;\ASA^ � ( � ��� � & ��� � &") O
�)�)(( �
� ( � - �
	 $ ��*�(�� � QXW M � �9��� ��(�Q � ��*
�9��� :�	)�@��	�� 5

R
� & �����`��� ] �9����!@*
�)(����
U � � ;�� U ��!������ ? � U � M

I�=B" ;�J ? J D J IAB" JJ A ; N ; IAB"CAA�> J�; ? AB"C=A J�;�J G G#"6A> J =@?)>

�
	��������������������
� �����������
� ����!#" ��$$ 	 $ � & �)(�*
�,+ $.-0/21 � 165

-87 ���9� $ ����:�� 5 AF" J ?�A J > AB"6A ; =@E J G9DB"aGG)> H�=�I ;�JXKK�K
M IAF"CA ; A=? AB"6AA ; =A INF"C>=�G H�=�I ;�JXKK�K
I�II
��� � �`���2" �@	�!)�9��� A�� KKK�� AB"6AA ; � KK�� AB"CA ; � K�� AB"CA�>��)" � AB" ; � � ;

- R��@� :
� $ ����	��Z:
� $ �������
� $ �
	 $ ��*
�9��� :�	)�@��	��X�)��� �@(�Q[�
���9���L��	 T
�'AF"C> J D@N�E@G)D 5

��\!`'^abX^aTU[�Vmbdc�Y/SfY/SA�d`�[�bX�dSAc;h/[�^aY/caVdV�^lVXc �[ISWh�{a[�e�[ ~'^a�X�dSA�d�XSATUc �n�fO¤�a�a�; G�lNG�5�lSWh/Y/SAe�^lVmc
h/[�\W\7]�k/\WVXSATi^ bdSA�G^ �8Y!k/h/j�k/[ \}^={l^abdS}^ah!x*^�`'^lbXbX[�~/~�[ ^aY/Y/SWbXSWVdVmk/bX^=TUSAh/cabX[ Y![�\A\A^�TU[�Y/SA^ �JO
� [�Y/SA^aTic,�%e�c;Tgk/h/j�k/[2��e�caTi[Uh/c;h9{l^abdS \7]_^a\WVm^)�dSA�;h/S �'e*^8VmSW{MSQV2�^�Y/S 
#O�� [�\�TicMY/[�\W\Ac
`/bX[�Y/[��'h!SWVmc,� $�� $ &"$�� �UbXSA�dk/\WVm^y[�{MSWY/[�hGVm[�Ti[�hGVm[qh/c;h1�XSW�;h/S �/e*^lVXSW{l^!O
�
	��������������������

� ����� �����9� ����!#" ��$�$ 	 $ %,& �)(�*
�^+ $.- /213% 165
-87 ���9� $ ����:�� 5 I J " ; ? J >ENN ; ?F"aG9D>@N�>@NG IAB"aG9>> AB" J G)D@?
M AF"CAA@?�> ;�J G AB"6AA J D@EG)D AB"C>�A�G AB" J�; G)=
M�� = IAB"CA�AA�G�N J D AB"CAAA�=�G)DD I ; "CD�G�N AF"CA> ; G "
$ ���
	 $ ��� AF"CA>D@E)>A@E AB"6A J E ; N)D> AB"ON�N�D AB"O?�E?N

��\��"^lVdVmc�e��/[2�/[��de�\Ak!Y/[�h/Y!c�Vm^a\A[?{a^lbXS}^l~/SA\W[%�G�XSncaVXVX[�h/�G^lh/c�e�c;Tyk/h/j�k/[¦`'^abX^aTU[�VmbdS�h!c;h
�XSA�ah/S �'e�^lVmSQ{MS-���[gY/c�{Mk!VXc1^a\A\A^���c;b|Vm[q{fSWe�SWh'^ah/x�^�^a\W\7]_^ah/Y'^aTU[�hGVXci\WSAh/[�^abX[q[�{MSAY![�h/x�S}^lVm^
`/bXSWT�^ �2{;[�Y/S#�;bm^ �/e�c��!OQP�� � O
�
	��������������������

� ����� �����9� ����!#" ��$�$ 	 $ %,& �)(�*
�^+ $.- /213% 165
-87 ���9� $ ����:�� 5 I ; "C> JJ D�>@EE ; =B"aG J =A@?�= J IAB" ; = J AB"ON)DDD
M AF"CAA ;; >A�G AB"6AA J G�?�N J AB" ; E�D AB"ON)>@N�=
M�� = IAB"CA�AA@?@G ;�; AB"CAAA ; NN? I ; "ON ;; AF"CA@E�A ; "



�o����:G$&��(*������� 	�B��

1930 1935 1940 1945 1950 1955 1960

1.
4

1.
6

1.
8

2.
0

x

y

/%SA�;k/bX^��!OQP��,8 / SW�;\AS�`�[�b Y/c;h!h'^���TicMY/[�\A\Acoj�k'^aY/bX^lVmSWe�c �

R#^¦`/bd[�{MSA�dSAc;h/[2�G�dVm^�{ac;\WVm^,��^a`/`/^abX[wSAhG{a[�e�[ �X[�h/�m^8V�^,��Y'^a\'TUc;TU[�hGVmc¦e��![?\&]u^ah!Y'^aTU[�hGVmc
Y![�e�bd[��de�[�hGVX[¡^a`/`/^abX[we�cah/�X[�bd{l^abX�dS'`�[�b Vmk!VdVm[w\A[ e�cfc;b|VmS&O ��k!VXVm^*{fSA^,�Gk/hU`'^aSWc¦Y/S/{l^a\Ac;bdS
�dk Y!SA[�e�S¦�XS¦Vmbdc�{a^lh/c ^a\¡Y/S¦�dcaVXVXc Y/[�\A\W[ ~'^ah/Y/[LY/S¦e�c;h �'Y![�h/x�^!O��¡k/[��dVXc ^ae�e*^aY![
`�[�bde�� �[pSA\�TicMY/[�\W\AcojMk/^aY/bm^8VmSAe�c7�!SWh6j�k/[��|VmcUe*^a�dc7�'^ae�e�[�hGVXk'^,�Z^ah/x�SAe�� �[p^8VXVm[�h�k'^abX[2�/\}^
VX[�h/Y![�h/x�^iY/[�\A\7]_^ah/Y/^aTi[�hGVmc�\ASWh/[*^lbX[aO ��\��;bX^ �'e�c�� �!OQP;P ���dS�`!k
�cij�k/SWh/Y/S�e�c;h/�XSWY/[�bX^abX[
j�k/[��dVm^¡k/hH]�k/\WVX[�bXSWc;bX[ e�c;h!��[�bdT�^ Y/[�\W\7]_^ah/Y'^lTi[�h�VXcw\ASAh![*^abd[�Y![�\!h�k/TU[�bdc�TU[�Y/SWc?Y!S��'�a\AS
`�[�b Y!c;h/h'^�[�hGVmbdc�S#sG��^ah/h/S&O

����� � � !����
$ �'��� !��
¢?~/~/SA^aTic¦{MSA�|Vmcoe�c;TU[%��SAhUbX[�\}^ax�SAc;h![?^qh'^a�de�SWVm^q[�Y6^aY/cax�SAcah/[wY/S �'�;\AS'Y/^o`'^ab|Vm[ Y/[�\W\A[
Y!c;h/h/[2��h/c;hKe�S��XS}^)^a\We�k/h'^)[�{MSAY![�h/x�^ Y/S k/h0SWTi`'^8VXVmc1Y/[�\A\&]_SW�dVmbdk/x�SWc;h/[g�dk/\A\W[i�de�[�\WVm[
bd[�\A^lVmSQ{;[=^�j�k/[��|V�^¦T�^8Vm[�bdS}^��"SWhy`'^ab|VmSWe�c;\A^abX[2�8�!c¦e�c;h/e�[�hGVmbX^lVmc�\7]_^lVXVX[�h/x�SAc;h/[��Xk!\A\}^ h'^"3
�de�SQV�^gY/[�\n`/bdSATUc��'�;\WSAco[¦SA\�hMk!Ti[�bXc�Y/S �'�;\AS�^a\�e�c;TU`/SATU[�hGVXcyY/[�\nVmbd[�hGVm[�e�SAh!jMk![��XSWTic
^lh/h/c � O¡R#^�e�cabXbX[�\}^ax�SAc;h![qe��![�h/c;bXTi^a\WTi[�h�VX[p�XS�bXSA�de�c;hGVXbm^�SWh j�k/[��|Vmc6e�^aTi`�c7��Y/k/h53
j�k/[2� �[q{a[�bXca�XSATUSA\WTi[�hGVm[¡^8VXVmbdSA~/k!SA~/SW\A[¡^lY ^a\QVmbdS��"^lVdVmc;bdS �&^aY)[��d[�TU`/SAc,�'SA\ ������ #%$'&"(�)+*[�e�c;h!c;TiSWe�c � O



	MB�@ 
q�M�8� ��:;�L�#�M$&$ >%�&.9���!**�K�#�M$&$ >Q�&(J��8�����������1(*��$"$"�,(*:;�M$�*� ����+-�M:;���%���2%�

1930 1935 1940 1945 1950 1955 1960

1.
4

1.
6

1.
8

2.
0

x

y

/ SW�;k/bm^y�!OWPaP 8 / SA�a\ASZ`�[�bwY/c;h/h'^���TicMY/[�\W\Aco`/bX[J{fSW�XSQ{;c �



� ��� �����	�
� �

� � � � �6��� � � � � � � � �� � �F�
� � � � � �
� � � ����� � � �� � � � � � � � � � � � � �

R ]�k/\WVXSATi^�{a[�bXS �'e*^wY/[�\A\}^=TiSA^=Vm[��XS;{;ca\A[�{l^ [��d�X[�bX[�bX[�\A^lVmSQ{l^I^a\A\&]_[J{;[�h�VXk'^a\W[�SATU`'^lVdVmcIY/[�\ 3
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SWh!�"^lVdVmS-��^ah!e��/[�\&]u^ah!h/c Y/S�h'^a�de�SQV�^1Y/[�S=�;[�h/SQVmc;bdS7O � ]�Y/k/h/j�k/[�`�c;�d�XSW~/SA\W[U[ 	n[JVXVXk'^abX[
e�c;h!��bdc;hGVmS VXbm^�\7]�SA�|Vmbdk/x�SWc;h/[yY![�S �'�a\AS [�\A^�e�cMc;bdVX[�Y/S�h'^l�Xe�SQV�^�Y/[�S �;[�h!SWVmcabXS7O � {�{MS}^"3
TU[�hGVX[%�G�XS'`�c;�d�Xc;h/c¦{a[�bXS �'e*^lbX[ j�k'^lVdVmbXc¦VXSA`�c¦Y/S/SATU`'^lVdVmc78�S!`'^aY/bdS/�Xk/S �/�;\AS1�a\A[�T�^aY!bXS
�dk/S��'�;\WS-�MSH`'^aY!bXSH�dk/\A\W[ �'�;\WSA[%�f\A[¡Ti^aY/bdSn�dk/\A\W[ �'�;\ASW[aO R�^�TUS}^ySWhGVm[�h!x�SAcah/[¡[�bX^g{;[�bdS �,3
e�^abX[q\}^�`�caVm[�h/x�SA^a\A[�Y/SA�de�c;hGVmSWh�k/SWV"�^,�/e�caTi[p�X[�Ti`!bX[%�'VXbm^�SA\�]u�fPq[oSW\�]¤�at5�'SA`�caVmSWx�x�^ah/Y/c
e��![oSW\n�m^l\WVmc�bdSA�Xe�c;hGVmbX^lVmc�h/[�\A\&]_SWh�VX[�bX^ye�cMc;bdVX[p�XS}^g`!bX[��d[�hGVm[y^ah/e��/[ph/[�\��XcaVdVmcU�;bXk!`/`�c
Y![�S��;[�h/SQVmc;bdS7O��%k!VdV�^*{MS}^,�Z[��X�X[�h/Y/c6�;\WS�SAhGVm[�bd{MSA�|V�^lVXS�`/S'�k,�;SAc�{l^ah/S�h/^lVmS#h/[�\A\7]�]_ !P �Zh/cah
�[q`�c;�X�dSA~/SW\A[¦`/bdcfe�[�Y/[�bX[pVmbXca`/`�cUc;\QVmbX[pe�c;h \W[qY/^lVm[qY/S#h'^a�de�SWVm^UY![�S#�;[�h!SWVmcabXS7O���c;h/�dS 3
Y![�bm^lh/Y/c�\W[oe�cfc;b|VmS ]_s;�G£f]u�a� �"SAh)TUcfY/ciY'^�^*{a[�bX[y�Xc;\Wc �'�;\WS�e��/[g�dS}^ah/ci�dVm^lVmS#[��d`�ca�dVmS
^l\A\A[ bXSQ��c;bXTU[����f�dSn�'^5�/e�c;Tyk/h/j�k/[%�!h/c;h6�Xca\Ac�k/h'^gbdSAY/clVXV�^qh�k/Ti[�bXc;�dSWV"�^ye*^aTU`/SWc;h'^abdS}^
��Y/k/h/j�k/[�k/h'^y�;bX^ah/Y/[w{l^abXSA^a~/SW\ASWV"�^ �;�lT�^q^ah/e��![¡k/h'^y`�c;�d�XSA~!SA\A[ Y!SA�dVXc;bX�dSAc;h![aO ��hf�"^lVXVXS-�
S �a[�h/SQVmc;bdS�h'^lVXS VmbX^)SW\I]¤�at6[USA\�]¤�a� ��h/[�\ `�[�bdSAcMY/c6`�ca�dV 3-bXSQ��c;bXTi^,�nj�k/SWh/Y/S �;���m^lbm^ah/h!c
`�cMe��/S-8 ^�{MbX^ah/h/c��'�a\AS��Xc;\Wcyh/[�\A\A[?k/\WVXSATU[we�cMc;bdVXS�SWh�VX[�b|{fSW�dVm^lVm[2�!^g`'^8VXVmcye��/[¦^a~/~!S}^ah/c
�"^8VXVmc �'�;\WS SAh [�V"�^K{MS}^ {fSA^ `!S��k �aSAc�{l^ah/[%��^*{M{MSWe�SAh/^ah/Y/c;�dSw^a\p]¤�l�!O ��h `'^lbdVmSWe�c;\A^abX[2�
�a\AS SAh/Y!SW{MSAY/k!S Y/S�j�k/[��dV*]�k/\QVmSATi^,e�\}^a�d�X[i�m^abX^ah/h/c�bX^a`/`/bd[��d[�hGV�^lVXSI�Xca\Ac�^,e�c;h/Y!SAx�SWc;h/[
Y!S ^�{a[�bq�;[�h![�bm^8Vmc)SA\ `/bdSATUc �'�;\ASWc�[�hGVXbXc \&]u^lh/h/c1SAhLe�k!S [��X�dS=h![ie�c;Ti`!SAc;h/c)ta�fO � ]
`!\}^ak/�dSA~/SW\A[¡e��![gj�k/[��|Vmc6`�c;bdVXS#^aY�k/h'^UY/SA�|Vmc;bd�XSWc;h/[q�Xk/\�\Ac;bdci\WSW{a[�\A\Wc�YH]�SA�dVXbXk/x�SAc;h![obdS 3
�d`�[JVXVXcg^a\W\7]�SAh/�dSA[�TU[�Y![�SZ�;[�h!SWVmcabXS'Y/SZj�k/[�\W\}^pe�cMc;bdVX[��"`�[�b�[��X[�Ti`!SAc7��Y/S �ie�SA\WTi[�h�VX[�V�^l\AS
SWh/Y/SQ{fSWY/k/SZ�m^lbm^ah/h!c�\}^ak/bd[*^lVXS � O � c;h1`�c;h![�h/Y/c�\WSATUSWVXS/�Xk/`�[�bdSAc;bdSH^a\W\7]_^ah/h/cqY/SHh/^a�Xe�SWV�^
Y![��;\WSnSAhGVX[�bd{MSW�dV�^8VmS-�M`�c;S-�f�Xc;h/cU`/bd[��X[�hGVmS�h/[�\�e*^aTU`/SAcah/[¦^ah/e��![qSWh/Y/SQ{fSWY/k/S�e��/[p�'^ah/h!c
^l`/`�[�h'^,bX^a�;�;SWk/hGVmc1SwP� )^ah/h/S&Oi��^a\Wk!V�^ah!Y/c7�#e�c;TU[�SAh/Y!SAe*^8Vmc;bd[�Y/[�\W\7]�SA�dVXbXk/x�SAc;h![gY/[�S
�/�;\AS1�8SW\�e�c;h/�d[��;k!SATU[�hGVmc?Y/Sfk!hgY/SA`!\Ac;Ti^IY/SM�Xe�k!c;\}^ �Xk/`�[�bdSAc;bd[%�;^*{MbX[�S!k/h/^?Y/SW�dVmcabX�XSWc;h/[
{a[�bd�Xc SW\ ~'^a�d�Xc)`�[�bq\W[�k/\WVXSATU[ge�cMc;bdVXS7O ��[�bm^l\WVmbdc7�#�X[�bd{MSAbd�XS Y/[�\�e�c;h/�d[��;k/SWTi[�hGVmc1Y/[�\
VXSWVXc;\Ac�Y/S�\ASWe�[�h!x*^�Ti[�Y/S}^U^*{fbd[�~/~�[g`�cfe�c��d[�h/�dc7�nY'^l\%TUc;TU[�hGVmcUe��/[y\A^i`�[�bde�[�hGVXk'^a\A[
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R#^��d[�e�c;h/Y'^�bdSW��c;bdT�^5�8SWhG{;[�e�[%� �[=jMk![�\A\A^?Y/[�\A\A^ \WSA~�[�bm^l\ASAx�x*^ax�SAc;h![ Y/[��;\ASf^ae�e�[��d�XS!k!h/SW{a[�b:3
�dSWVm^abXS ��SAh/e�\Ak/�X^Uh/[�S%z � bXc�{�{;[�Y/SATU[�hGVmS#k/bd�;[�hGVXS%`�[�b \7]_v?h/SQ{;[�bX�XSQV2�^az;�'c;�d�XS}^�h/[�\A\}^�\A[��;�;[
hnOu�!P*�,�nY/[�\A\&]�PaP�£fP�t;£MP��;�;� � O �¡k/[��dVm^1\W[��;�a[oY
�^�\A^�`�c;�X�dSA~/SW\ASWV"�^�^iVmk!VdVmS%�;\AS#SAh!Y/SW{MSAY!k/S
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�dSWVm^abXSA^ ��SAh `/bX[�e�[�Y![�h/x�^,� jMk![��dVm^�`/bX[�bXc;�;^lVmSQ{a^6[�bm^ �dc;\Ac,Y/[�S�Y/SA`!\Ac;Ti^lVmS Y/[�\�zXR�SWe�[�c
��\A^a�X�dSAe�c;z � O
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