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_a`cb�d3e�f�gihkjldnmcoqpsrtjvuDw7e(r�uyxzrtjvd3jq{|p}r|jluyw
~ e�{|�k{�r|bSd3eS{��(uDd3xcove��zeS{
���|uy�!e(r���hc�

��p}xcx;uy�|r ~ e��teS��`ceS�t��`ce�w;��f��s�s�,gipZ�k�tjvo��}�D�c��g��}�,x�py�yeS{

�2�k�S�����2���Feart�tpZ�sp}jloceN{!r�d3u}rtjv�D �x�p}� ~ eS{�¡=mceN{!rtjvuDw�{ ~ ea¢^py£cjlovjvr| �{�r|�tm��6rtmc��p}oley¤}uD¥�oleS{�ovuDjl{/m�{|mceSovoleS{
pyxcx�py��rtjveSwcwce�w=rnpym ~ uyd%p}jlwce ~�¦ p}r�r|��py�(r|jluyw ~ e2§¨m�dn£;e�oB¤�©�ª,«¬§¨mcd,£^eSoq­(®/¯XrtpywDr ~ uywcw� °mcw� N��`�p}wz±
rtjvololuywnjlj ~ ¤Zuywn�De�mzr��y S�|jv¢�e��/{|j=m�wnd3u ~ b�oleFx^p}��p}d3 (rt�|jq¡=mce³²/´Fpyxcx�py��rte�w�pywDr/p}mn©�ªn«¬§¨m�dn£;e�oµ­�x^eS�|d3e(r
~�¦ uD£zr|eSwcjv�¶m�wce3£^uDwcwce°p}x�xc�|uZ�zjld%psr|jluyw ~ e3olp7¡=mce�m�e ~ e ~ jl{�r|�tjl£cmzr|jluyw.¤�xcovm^{�xc�| N�(jq{� Sd3e�w=rS¤�pymz± ~ e�oq·
~ e¨o ¦ uy£�{|e��t�spsr|jluyw�d%ps�zjld3pyoveD®
¸ w¹{�m�xcx^u={�e�¡=mce2oleS{,rteS{�rt{ ~�¦ p ~  N¡Dm^psr|jluyw1m�{�m�e�oq{,w�e2�te!�!e�r�r|eSw=r3x^py{,o ¦ `k�=x;u}rt`cbS{|e�w=m�ovole�º�»�¼�½k¾c¿
²ÁÀÂ²/´y®�©�e�r|eSovoleS{3x��|uz�(  ~ mc�teS{nr|eN{!rte�w=r%eS{t{�eSwDrtjveSovole�d3eSwDr3o ¦ p ~  S¡=m�p}r|jluyw ~ m¹d3u ~ b�ole]·ÃoqpÃ�t ��DjvuDw
��e�w=r|��p}ole ~ e�o ¦  N��`�p}w=r|jlolovuDw�®�Ä.e2£�mzr ~ m�r|eN{!r3Å³_
eS{�r ~ e��y S�|jv¢�e���o ¦ p ~  S¡=m�p}r|jluyw�p}mc��uy£�{|e��t�spsr|jluyw^{
e��kr|�tÆ�d3eS{S®c�Ço/{ ¦ p}�DjÈr ~ e,�(uyd3x�py�|eS��{|uym�{�º » ~ e�mz�]eS{�r|jld%psrte�mc��{ ~ jvÉ; S�|eSw=rt{ ~�¦ mcwÊ¡Dm^p}w=r|jlove¶e��kr|�tÆ�d3ey¤
� ¦ eN{!r|±Ë·}± ~ jv�te ~�¦ uD� ~ �|e%Ì�Í7ÎÃpZ�DeS�+ÎÃÏÐÌsÑZÒ¹¼�ole�xc�te�d3jle���eN{!r�o ¦ eS{�r|jld3p}r|eSmc��x�py�tpyd3 (r|�tjq¡Dm�e ~ mÃ¡=m�p}wz±
rtjvoley¤^ove�{|eS��uyw ~ eN{!r�ÓÔSÕ.Ö ¤�o ¦ eN{!rtjvd%psrte�mc��Å³_�¤^£^py{| �{|mc�×mcwce�p}x�xc�|uZ�zjld%psr|jluyw�e(�zx;uywceSw=r|jle�olove ~ enolp3oluyj
«Jx^u={|{|jl£cove�x�py�t��e¶¡Dm�e�²Øp}x�x�p}�|r|jle�w=r�p}m7©�ªn«B§¨mcdn£;e�oµ­�{|uym�{�º » ­ ~ eS{ae��z��bS{�pymz± ~ e�oq· ~�¦ mcw]{|e�mcjloB®
Å³wÃp}xcx��|uZ�zjld3pyw=raole��k��p}j.¡=m�pywDrtjvole�x�py�×{|uyw7eS{�r|jld%psrte�mc�×Å³_�¤^uDwR�(uDd�d3e�r ~ e�mc�2r!�kx;eS{ ~�¦ eS�|�te�mc��{¶¼
m�wce�e��t�te�mc� ~�¦ eS{�r|jld%psrtjvuDw�¤}e(rFmcwce�eS�|�te�mc� ~�¦ pyxcxc�tuZ�kjld%psrtjvuDw�¤sxcmcjq{|¡=mce�wcuym�{³p}xcxc�tuZ�zjvd3uDw�{�olp¶oluyj ~ eS{
e��c�(bS{Fx�py�³mcwce¨oluyj;e(�zx^uDwce�w=rtjveSovoley®zhkuym^{Fº�»=¤Doqp�xc�tjq{�e×e�w2��uyd3xzrte ~ e¨o ¦ e��t�te�mc� ~�¦ pyxcxc�tuZ�zjvd%psrtjvuDw�¤}uDm
m�wce�p}x�xc�|uZ�zjld%psr|jluyw���p}jq{�uDwcw�p}£�ove ~ e���e�olove�±Ë��j¬¤ ~ p}w�{�oveN{X£^uD�|w�eS{ ~ e�o ¦ jvw=rte��t�Zpyovole ~ e���uywz¢;p}w���e ~   ~ m�jÈr
~ e�oqp�oluyj;ovjld3jÈrte ~ e�ÓÔ Õ�Ö ¤kxc�tu ~ mcjvrFmcw2jvw=r|eS�|�spyovole ~ e¨�(uDwz¢^p}w^�(e×pyxcxc�tuz��`c �x;uymc�+ove¨�k�tpyj^¡=m�pywDrtjvoley®kÄ�e
rteS{�r�Å³_@wce��|e��!e(r�rte¶x�py{�º�»¶oluy��{|¡=mce¨o ¦ eN{!rtjvd%psrte�mc��x�p}��p}d3 (rt�|jq¡=mce�p}xcx�py��rtjveSw=ra·3�(e�r�jvw=rte��t�Zpyovoley®
Ù�uym�{ax��|uDx^u={�uDw�{³m�w7{|eS��uyw ~ e¨�De���{�jluyw ~ m�r|eS{�r�Å³_ ~ p}w�{aoqpy¡=mceSovole�wcuym^{�p}xcxc�tuZ�zjvd3uDw�{³oleS{+Ú^m��6rtm�ps±
rtjvuDw�{ ~�¦  S��`�pyw=r|jlovoluywcw^p}�ye ~ eN{¶eS{�r|jld%psr|eSmc��{�x�p}��p}d3 (rt�|jq¡=mce�e(r�Å³_Ûx�p}�¶£;ukuD{�rt{�r|��p}xÊx�p}��p}d3 (rt�|jq¡=mcey®
©×eS{�{|jldnmcoqpsrtjvuDw�{ad3uyw=r|�te�w=r�¡=mce��(e�r�r|e��De���{�jluyw ~ m�r|eS{�r�eS{�r�wce�r�r|eSd3e�w=r�xcolm�{�xcmcjq{t{|pywDrtey®
Å³wz¢�w�¤^x^uDmc�ar|��p}jvr|eS��ove��Spy{ ~ e¶oluyjq{ ~ uDwDr�oleS{�x�p}��p}d3b(rt�|eN{+e(r ~ uDw���oveN{�eS{�r|jld%psrte�mc��{ax�p}��p}d3b�r|�tjl¡=mceN{
~ en¡=m�p}w=r|jloleS{�{|uyw=r ~ jvÜ°�(jloveN{×·8��p}oq�(m�oveS�n«J��uyd3d3e�oveN{�d3u ~ b�oleS{ ~ end3 Solpywc�yeZ­6¤cwcuDm�{�x��|uDx^u={�uDw�{�mcwce
�De���{�jluyw�{�jld3xcoljÈ¢� Se ~ m�r|eS{�r�Å³_@£^uku={!rt�tpyx2x�py�tpyd3 (r|�tjq¡Dm�ey®
Ý�Þ�ßN�(à�áyâJ�k�¨�¶rteS{�r ~�¦ p ~  N¡=m�psrtjvuDw�¤S S�ybSwce�d3e�w=r�{���p}�teS{S¤S¡=m�p}w=rtjvoleS{.e(�kr|�tÆ�d3eS{S¤Z¡Dm�e�mceN{ ~ e ~ jq{!rt�|jl£cmzrtjvuDw
e��zx^uDwce�w=r|jle�ololeS{
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��� �Sß����cáyßy��_a`cjl{��+uy���,jq{³d3uyr|jl�Zp}r|e ~ £k�3¡=mceN{!rtjvuDw�{+p}�tjl{|jvw��¶jvw8r|`ce×¢�e�o ~ u���h=r|�tm��6rtmc��p}oH��e�oljlpy£cjlovjvr!�y¤
��`�e��te�r|`�e+m^{�m�pyo ~ jl{�r|�tjl£cmzr|jluyw^{�py�|eFjvw3§¨mcdn£;e�o ¦ {/d3p}�zjvd,mcd ~ uyd%pyjvw,u��^p}r�r|��py�(r|jluyw�¤s©�ª,«¬§¨mcd,£^eSoq­(®
§¨jl�yeSw°p}w3jlj ~ {tp}d3xcoley¤��Fe���jl{|`3r|un��`�eS����rt`�psrap�x�p}��p}d3e�r|�tjl�ad3u ~ e�o;²�´n«J²/´! ]©�ª,«¬§¨mcd,£^eSoq­|­�xc�tu}±
�kj ~ eS{3pyw py�S�(eSxzrtpy£cove7p}x�xc�|uZ�zjld%psr|jluyw�rtuÃrt`ce�rtpyjvo�u���r|`ce ~ jq{�r|�tjv£cmcr|jluyw1jlw r|`ce7��p}wc�De2p}£;us�ye8r|`ce
d%p}�kjld%p}o�uD£�{�eS�|�sp}r|jluyw�®
"�e7py{t{�mcd3e2r|`�p}r3p}r%�|eNpy{|uyw�py£cove2{�jl�ywcjv¢^�Sp}w���e8ole��yeSol{S¤�m�{|m�pyo+�Duku ~ wceS{t{!±Ëu��µ±B¢cr�rteS{�rt{�`�pZ�De2wcuyr��te(±
�!eN�6rte ~ r|`�e¶w=m�ovo�`=�kx;u}rt`ceS{|jl{�º » rt`�psr�²Ø`�pD{+r|`ce#� uy�td ² ´ ®ahkm���`7xc�tuk��e ~ m��|eN{aeS{t{�eSwDrtjlpyovol�%rteS{�r�r|`ce
p ~ eS¡=m�pD�(�]u��³r|`�e�d3u ~ eSo/r|u�r|`ce%��e�w=r|��p}o/��p}wc�De,u��³r|`�e°{|pyd�x�oveD®,_a`ce3xcmc�tx;uD{|e�u��³rt`ce3Å³_ rteS{�r¶jl{
rtu���`�eS����r|`ce�p ~ eS¡=m�py����r|u,r|`ce¨e(�kr|�te�d3e×�tpywc�ye×u��.uD£�{�eS�|�sp}r|jluyw�{S®.�Ër�{axc�|jlw���jvxcole�jq{Fr|u3�(uDd�x^p}�te�r$�+u
~ jÈÉHe��te�w=r¶eS{�r|jld%psr|eN{¶u��a{�uDd3e�e��kr|�te�d3e%¡Dm^p}w=r|jlove]«Jj¬® ey®�u��+uD� ~ e��3Ì×ÍÊÎ%��jÈrt`�Î'&�ÌsÑZÒ.­×mcw ~ eS�nº�»y®
_a`�e%¢���{!rnuDwce°jq{¶rt`ce°x�py�tpyd�e�r|�tjl�3eN{!rtjvd%p}r|e°u��+rt`ce2¡=m�pyw=r|jloveD®7_a`�e8{�eN�(uDw ~ uywce8jl{,ÓÔ Õ.Ö ¤�r|`ce°ÅF_
eN{!rtjvd%p}r|e3£�py{|e ~ uDw�pywÊe��kx;uyw�e�w=r|jqp}o³pyxcxc�tuZ�zjvd%psrtjvuDwRu��+r|`�e%e(�c�(eN{|{ ~ jq{�r|�tjv£cmcr|jluywV« x;uD{t{�jl£cole%{�jlw��(e
²( �©�ªn«B§¨mcdn£;e�oµ­amcw ~ e���º�»N­(®
"V`�e�w)�+e2pyxcxc�tuZ�kjld%psrte%r|`ce8r|�tmce2¡=m�pyw=r|jlove*��jÈrt`�jÈr�{�Å³_ eS{�r|jld%psr|eD¤+�Fe2d%p��ye°r$�Fu,�=jlw ~ {,u���eS��±
�tuy��{S¼7ª�w eS{�r|jld3p}r|jluyw e��t�tuy�3p}w ~ p}wVpyxcxc�tuZ�kjld%psrtjvuDw1e��t�tuy�N¤³{�jlw���e-�Fe]p}x�xc�|uZ�zjld%psr|e�rt`ce]e(�c�(eN{|{
~ jl{�r|�tjv£�mzr|jluyw,��jÈrt`�pywÃe(�zx;uywceSw=r|jqp}o ~ jl{�r|�tjl£cmzr|jluyw.®�.�w ~ e��¶º�»y¤�p ~�~ jvw��8rt`ce%p}xcxc�tuZ�zjvd%p}r|jluyw]e��t�tuy�N¤
uD�×p8�|eNpy{|uyw�py£cove�pyxcxc�tuZ�zjvd%psrtjvuDw]u���jvrS¤Hrtu°r|`�e,£;uymcw ~ {�u��Xr|`ce3�(uDwz¢ ~ eSw��(e,jvw=rte��t�Zpyo�£^py{|e ~ uDw]r|`ce
pD{��kd3xzrtu}r|jq� ~ jl{�r|�tjv£�mzr|jluyw�u��/ÓÔSÕ.Ö �kjveSo ~ {apyw2p}x�xc�|uZ�zjld%psr|e¨�(uDwz¢ ~ eSw��(e¨jvw=rte��t�Zpyo/� uD�+r|`ce¨r|�tmce�¡=m�p}wz±
rtjvoley®+0apy{|jq��p}olol�y¤Dr|`ce�Å³_V�Duku ~ wceS{t{!±Ëu��µ±B¢crFr|eS{�r ~ ukeS{+wcu}ra�te!�!eS�(raº » ��`ce�w8r|`ce�x�py�tpyd3e(r|�tjq��eS{�r|jld%psr|e
oljleS{1��jvr|`cjlw�r|`cjq{��(uDwz¢ ~ eSw��(e�jlw=r|e��t�sp}oB®
"�e3xc�teS{|e�w=r�pywcu}rt`ce����De���{�jluywRu��³rt`ce3Å³_ rteS{�r!��`ce��te2�+e%p}xcx��|uZ�zjld3p}r|enr|`ce%{tp}d3xcoljvwc���sp}�tjlp}r|jluyw�{
u��/r|`ce,x�p}��p}d3e(rt�|jq�¶p}w ~ Å³_ eS{�r|jld%psrteS{�rt`c�tuymc�D`]x�p}��p}d3e(rt�|jq��£;u=uyrt{�r|��p}x�®�hzjvd,mcolp}r|jluyw�{×{�`�u��@rt`�psr
rt`cjq{��yeS�t{|jvuDw8u��.r|`�e¶Å³_ rteS{�r�jl{ad3uD�|e�x;u��FeS�3� mcoB®
4�jlw�p}olol�y¤Xjlw�uy� ~ e��nr|u ~ eSpyo���jvr|` ~ jl{�r|�tjv£�mzr|jluyw�{2��`cu={�e2x�p}��p}d3e(rte���eN{!rtjvd%p}r|eS{�p}w ~ �|eSolp}r|e ~ ¡=m�p}wz±
rtjvole�eN{!rtjvd%psrteS{×p}�te ~ jvÜ%��mcovr�r|u2�(uyd3xcmcr|e8«Jey® ��®l¤^d3jv�=rtmc�teS{�­6¤5�Fen{�r|m ~ ��p8{�jld3xcovjv¢�e ~ �yeS�t{|jvuDw2u��Xr|`ce
x^p}��p}d3e(rt�|jq��£;uku}r�{!rt�tpyx2�De���{�jluyw2u���uDmc�ar|eN{!rN®
6-798Hà�:nÞ/��;��y�Ã§¨uku ~ wceN{|{�±Ëu��µ±B¢crF_�eS{�rS¤z��p}�te�Å��De�w=rt{S¤kÅX�kr|�te�d3e=<×m^p}w=r|jloveN{�¤=ÅX�zx;uywceSwDrtjlpyo;©×jq{!rt�|jl£cmz±
rtjvuDw�_�p}jloq{
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�Fenr|��pZ�Zpyjvo�p°x;uymc�¨uy�tjl�yjlwce¶oveN{�jlw=r|eS�|�tuy�=psr|jluyw^{ ~ enÅF© 4VpymÃ{�m}�!e(r ~ e,o ¦ eN{!rtjvd%p}r|jluyw ~ eN{×¡=mceSmceS{
~ e ~ jl{�r|�tjv£�mzr|jluyw�¤ ~ p}w�{am�w7��uyw=r|e��kr|e ~ e�¢^py£cjvoljvr| �{�r|�tm��6rtmc�tpyoveD®

Ä.e�xc�tuy£�ovbSd�e×eS{�r+ole�{�mcjl�sp}w=rS®k¯Xr�p}w=r ~ uywcw� �mcw2 S��`�pywDrtjvololuyw����Z¿�������¿����H¤=w�uym�{F�yuDmcovuDw�{F�y ��tjv¢�e��+{�j
m�wÊd3u ~ b�ole3x�p}��p}d3 �r|�tjl¡=mce��N²/´s¿�¾, �����x;e��td3e(r ~�¦ uy£zrte�wcjl�¶mcwce3£;uywcw�e3pyxcxc�tuZ�zjvd%psrtjvuDw ~ e3oqp8oluyj
~ eS{ ~ uDwcwc �eN{�¤zx^p}�|r|jq�(mcoljvbS�|eSd3e�w=r�e�w]¡=mce�mce ~ e ~ jl{�r|�tjv£�mzr|jluyw�®

Ä.eS{�rteS{�rt{ ~�¦ p ~  S¡=m�psrtjvuDw ��olpD{|{|jl¡=mceN{7«B�F��p}d3 ��|±B�Duyw �]jl{|eS{3uDm¹ª�w ~ eS�t{|uywz±Ç©¨p}�tovjlwc��¤/x�py�%e(�ze�d3xcoleN­
d3eN{�mc�te�w=rXxc�tjvw^�(jlx�p}ole�d3e�w=r�o ¦ p ~  S¡=m�p}r|jluyw3p}mz� ~ uywcw� �eS{ ~ e�olp�x^p}�|r|jlea��e�w=r|��p}ole ~ e�oqp�ovuDj¬¤y� ¦ eN{!r|±Ë·}± ~ jv�te
{|mc�/mcwceax�py��rtjve���e�w=r|��p}ole ~ e+o ¦ jvw=r|eS�|�spyovoleFuD¥,eN{!r�{|jÈrtmc ao ¦  S��`^p}w=r|jlovoluyw.® ¸ �N¤soqp×©×jv�teS�(r|jluyw ~ eS{/¯�r|m ~ eN{Xe(r
��eS��`ceS�t��`ceN{ ~ e,Å³© 4�{�uDmc`�p}jvr|enx^uDmc�yuDjv�× (r|m ~ jveS� ~ eS{� S�y Swce�d3e�w=r�{�e��=rt�|ÆSd3eS{S¤cr|uDmzr×eSwÃ�(uDw�{|e��t�Zpyw=r
m�w�£;uyw�wce�eS{�r|jld3p}r|jluyw ~ e�oqp3xc�|uD£�p}£�jvoljÈrt  ~�¦  S�y �w�e�d3e�w=rt{ax�ovm�{��(uym��tpywDr�{�®

Ù�u}rt�|e]£cmcr8eS{�r ~ uyw^� ~ e ~  S�ye�oluyx�x^eS�°mcw r|eN{!r ~�¦ p ~  S¡=m�p}r|jluyw ~ eRoqp ¡=mce�mce ~ e ~ jq{!rt�|jl£cmzrtjvuDw pymz�
~ uywcwc SeS{S®���m�jl{t¡=mcenole�d3u ~ b�olen�teS��`ceS�t��`�  ~ uyjvr¨{ ¦ p ~ p}xzrte���pym�{t{�j�£cjveSwÃ·%o ¦ eSw�{|e�dn£�ove ~ enoqp ~ jq{!rt�|jl£cmz±
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��uyw ~ jÈrtjvuDw8w ¦ eS{�r+x^py{Fr|�tuyx2�|eN{!rt�|jq�6rtjv�Dey¤=xcmcjq{|¡=mce¨olp,xcolmcx�py��r ~ eS{+oluyjq{a¡Dm�j;w�uym�{+jlwDrt ��teS{t{�eSw=rFe�w8¢^p}£�jÈ±
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_��tuyjq{a�ye���{|jvuDw�{ ~ jvÉ; S�|eSwDrteS{ ~ e��(e¶rteS{�r�uyw=r� (rt n�(uDw�{!rt�|m�jÈrteS{S®�_.uDmzr ~�¦ p}£;uy� ~ ¤cuDw�x��| N{�eSwDrte¶p}m]x�py�tp}±
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¸ w]eSw ~   ~ mcjvr×mcwRjlw=r|eS�|�sp}olole ~ en��uywz¢^pyw��(enx^uDmc� ÔSÕ.Öhg � ¡=mcjB¤�x�py��rt�tpyw�{�oqpsrtjvuDw ~ e � � ¤^wcuDm�{ ~ uywcwce
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[������ g � À 	
ÓÔSÕ.Ö b ?,Á ��
 Ó ª � � � �� ��� ��_�)µ� "�� � «��N�y­

Ä.e¨r|eS{�r�¡=mce¶o ¦ uDw2mzrtjvoljq{�e¶eSw2xc��psrtjl¡=mce�eN{!r ~ uDw��¨ove�{|mcjl�sp}w=r.¼

B 7k��ß�� B � � 79�s���¬Þ�� I5� ¸ w2�te!�!e�r�rte¶o ¦ `k�=x;u}rt`cbS{|e¶º�»�{�j�ÓÔ $ &,(*&)+Wg � � �[�� ��� g �H®

i�ikjml-n$oQp�q



�Z� ���M������� �
	���
�����������	�������
����

.0 / �,<D>N6 ��� � �H<dI\>ZOX9*T � R
>N4D<5> G%I JXR56-8%4d9 I\O2< ;%G ��9 9 6�>N6�I-R E E%R I-R
PS4 !

6�I\OQVWG:< 0
ª�m�x�py�tpy�y��p}xc`ce]x��| N�(  ~ e�w=rS¤+uyw�p1mzr|jloljl{| Êoqp�oluyj�py{|�kd3xzr|uyr|jq¡Dm�e ~ e�ÓÔ Õ�Ö\g �Vx^uDmc�7�(uyw^{!rt�|mcjl�te

m�w jlw=r|e��t�sp}olove ~ e]�(uDwz¢^pyw��(e2x^uDmc�%ove7¡=m�p}w=rtjvole ~ e2oqp�ovuDj ~ eS{ ~ uDwcwc SeS{S® ¸ �N¤/uyw¹pÃ�te�d%p}��¡=mc 2{|mc�
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hkuDm�{�º�»D¤zole¶d3u ~ b�ole¶eS{�r�0J²/´�4|´ &�� ¤�e(r�uyw�eS{�r|jld3e¶¾,x^p}��{|uyw�d3p}�zjvd,mcd ~ e��k��p}jq{�eSdn£coqp}w���e Ó¾m�H®

¸ w��yeSmzr�{�jldnm�oveS��oveN{+Ú�m��6rtm�psrtjvuDw�{ ~�¦  S��`�pyw=r|jlovoluywcw^p}�ye ~ e¶o ¦ eN{!rtjvd%psrte�mc��ÓÔ Õ.Öhg ��¡=mcj�wcuym^{ajvw=r| S�|eN{|{|ey®
�/uDmc���(eSolp�¤zuyw�mzr|jlovjq{|e¶olp,r|`� �uy�tjle ~ m�£;uku}r�{!rt�tpyx2x�py�tpyd3 (r|�tjq¡Dm�e�¼
% ¸ w]{�e�xcoqpy��e�{|uym^{ao ¦ `k�=x;u}rt`cbS{|e¶º�»¶e(r�uyw�eS{�r|jld3e¶olp ~ jq{�r|�tjv£cmcr|jluyw ~ eS{ ~ uywcwc SeS{�²Ûx�p}��²��´ b ®
% ¸ w��y Swcb��te��  S��`�pywDrtjvololuyw�{njvw ~  �x;e�w ~ pyw=rt{�e�w=r|�te°eSmz��¤�jlj ~ ¤ ~ e2oluyja² �´ b ¤ ~ e8r�p}jlovole8ÒX®/�/uymc�
��`�py��mcw ~ e��(eN{a S��`�pywDrtjvololuyw�{S¤zuyw7��pyol��mcove�o ¦ eN{!rtjvd%p}r|e�m���ÓÔ��Õ.Öhg � ~ e ÔSÕ.Öhg � py{t{�uz��jv D®

% © ¦ p}mcr|�tenx�py��rN¤^x;uymc����`�pD�(mcw ~ e,�(eN{� N��`�p}w=rtjvolovuDw�{S¤�uywÊ��p}oq�(m�ove,mcwReS{�r|jld%psrte�mc� Ó¾ �� ~ eS{¨x�py�tp}±
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¸ w°�De�mzrN¤Dx^p}� ~ eS{³{|jldnmcoqpsrtjvuDw�{�¤ ~ uyw�wce��Fmcwce�j ~  Se ~ e×olpnxcmcjq{|{tp}w���e ~ eN{ ~ jvÉ; S�|eSw=r|eS{F�yeS�t{|jluyw�{ ~ m

rteS{�r�ÅF_�®}©�eN{X{�jldnmcoqpsrtjvuDw�{S¤ ~ uDw=r/oleS{��t S{|mcovrtpsr�{�{|e��tuyw=r�xc�| N{�eSw=r| S{/{|m�����jvw=rte�d3e�w=rXp}mnx^p}��p}�y��p}x�`ce & ® 
c¤
uDw=r³ (rt ��t Sp}oljq{� SeS{Xx;uymc�F (rtm ~ jle��+olp¶x�mcjl{t{tp}w���e ~ eS{�r|�tuyjq{��De���{�jluyw�{ ~ m%r|eN{!r+Å³_ x;uymc� ~ eS{F`k�=x;u}rt`cbS{|eS{
e�r ~ eS{+p}ovr|e��tw�p}r|jl�yeS{Fp}xcx^p}�|r|e�w^p}w=rFp}mc�3d3u ~ bSoveN{³ �r|m ~ jl S{.¼kwcuy�td%p}oB¤yoluy�yw�uy�td3pyo¬¤D�Dpyd�d%p¶e�r "�e�jl£cmcolo
«Jove�d�u ~ bSove�e��zx^uDwce�w=r|jle�o^x^uDmc�sp}w=r�Æ(rt�|e���uyw�{|j ~  ��t ��(uDd�d3e�mcw°�Spy{Xx^p}�|r|jq�(mcoljveS� ~ eS{³d3u ~ b�oleS{X�=p}d3d%p
uDm*"�e�jl£cmcoloB¤�uyw�wce¶o ¦ p�x�pD{ajvw=rt ��y�t  ~ p}w^{��(eS{�eS{t{|pyjl{�­6®��FeS{�d�u ~ bSoveN{�{�uDw=r ~ p}w�{aoqp3xcolmcx�p}�|r ~ eS{���py{
pD{|{|e !a SovuDjv�Dwc S{/oleS{³mcw�{ ~ eN{³pymzr|�teS{/x;uymc�F¡Dm�e�o ¦ uyw3xcm�jl{t{�e�eN{�x; ��te��³e�w3�y Swc ���p}ozmcw�e�£^uDwcwce�x�mcjl{t{tp}w���e
~ eS{+r|�tuyjq{a�yeS�t{|jluyw�{ ~ m�r|eN{!r�¡=m�pyw ~ jvo�{ ¦ py�yjvr ~ e¶oveN{ ~ jq{|���|jld3jvwceS�S®

©¨p}w^{¶�(e%x�py�tpy�y��p}xc`ceD¤^uDwÊ�sp� (rtm ~ jle���m�w��Spy{¨xcolm�{����|jvr|jq¡=mcey¤�x;uymc�¶oleS¡=mceSo�oqp2oluyjX`k�kx;u}r|`�bS{|e�e�r�olp
�k��p}jle8oluyj�{|uyw=r,xc�tuz��`ceS{S® ¸ w1�yeSmzr%p}jlw�{�j�{tpZ�yuDjv��{�jB¤ ~ p}w�{3��e��Spy{�¡Dm�e2o ¦ uDw pÊ�yuDmcovm1e(�kr|�tÆ�d3ey¤/oleS{
~ jÈÉH ��te�w=rt{³r|eN{!r�{³ÅF_V{�uDwDra��pyx�p}£coleS{ ~ e ~ jl{t�(�tjvd3jlwce��FoveN{³d3u ~ bSoveN{F��`cuDjl{|jq{�® ¸ w8{�e×xcoqpy�(e ~ p}w^{�mcw���py{
{|jld�x�ove�¼yuyw,r|jl�|e ~ eN{X S��`^p}w=r|jlovoluyw^{ ~ eartp}jlolove¶�N�y�c¤ ~ e�ovuDj ~ e "ÊeSjv£�mcovo�� 0!ÌD¿�b-� ��4+«Jxc�|uz��`ce ~ e�oqp�oluyjze(�k±
x;uyw�e�w=r|jle�oloveaxcm�jl{t¡=mce�oveax�py�tpyd3b(r|�te ~ e � uy�td�eaeN{!r�xc�tuz��`ce ~ e¶�N­�e(r�uDwnrteS{�r|eaoqp×oluyjze��zx^uDwce�w=r|jle�olole�{�mc�
~ enrte�oq{� S��`�pywDrtjvololuyw�{S®�Ä�eS{×r�p}£coleSpymz� ~ e3�(e3x�p}��p}�D�tpyxc`ce�x��| N{�eSwDrte�w=r�oveN{×x;uym��t��e�w=rtpy�yeS{ ~�¦ py�S�(e�xcrtps±
rtjvuDw ~ e�olp¨oluyjze(�zx;uywceSw=r|jle�olove¶« `k�kx;u}r|`�bS{|e+wkmcololeN­/p}oluy��{/¡=mceaoveN{/ S��`�pywDrtjvololuyw�{/{|uyw=r ~ e�ovuDj ~ e1"ÊeSjv£�mcovoB®

_�uymcr ~�¦ py£^uD� ~ ¤�uDwÊ �r|m ~ jve%oqp�xcmcjq{|{tp}w���e ~ mÊrteS{�r�Å³_Û�ye���{|jvuDw��y¤�£�pD{� %{|mc�¶oqp���uywk�yeS�|�De�w���eneSwÊoluyj
~ e]ÓÔ Õ.Öhg ��®XÄ.pÃxcmcjq{|{tp}w^�(e ~ e���e8rteS{�r�eN{!r�r|�tbS{�d%p}mc�spyjl{|e ~ pyw�{��(e7��py{S®/Ä.pÊxcmcjq{|{tp}w���e8d%ps�zjld%p}ole
eN{!r¨e�wÊe(ÉHe(r ~ e3�
� ~ e ~ jq{|���|jld3jvw^psr|jluyw.¤^e�rS¤ ~ bS{¨¡=mce�Î ÏÛÌ�b _ " ¤;olp8xcmcjq{|{tp}w^�(eneN{!r×r|uDms�!uymc��{×w=m�ovoley®
Ä.eS{aoluyjq{+�| Se�oloveN{ae(r�`k�kx^uyr|`cbN{�eN{+{|uyw=r�xc�tuz��`ceS{S¤kjvo�eN{!r ~ uDw��¨xcolm�{ ~ jvÜ°�(jlove ~ e¶oleS{ ~ jvÉH ��te�w���jveS�S®^�Fe�r�r|e
x��|eSd�jlb��te��De���{�jluyw ~ m°rteS{�raÅF_Vwce¨x�p}�t�kjveSwDr ~ uDw���x^py{+· ~ jq{t�(�tjvd3jlwce�� ~ e�mc�°ovuDjl{+xc�tuz��`ceS{S® ¸ w2�yeS�|��p
«Jx�p}��p}�D�tpyxc`ce & ® 
=­�¡=m ¦ e�olove3{|e,�(uDd3x^uD��rtend3jveSmz�Ãx;uymc� ~ eSmz�RovuDjl{× �oluyjl�yw� �ey¤;£cjle�w�¡=mce,{tp8x�mcjl{t{tp}w���e
{|uyjvr�xcolm�{��Jp}jl£colen¡=mce,��e�olove ~ eS{ ~ e�mz�7�yeS�t{|jluyw�{ ~ m]r|eN{!r¨£�py{| �eN{�{|mc��oqp%d3 (rt`cu ~ e ~ mÃ£^uku}r�{!rt�tpyx]x�ps±
��p}d3 �r|�tjl¡=mceD®

¸ w%�Sp}oq�(mcoleae�w�{|mcjvr|e�oqp�xcmcjq{|{tp}w^�(eae(�zx; ��tjvd3e�w=r�p}ole ~ m3r|eS{�r�Å³_+± 0+� �ye���{|jvuDw,�(uDd3xcovb�r|eD®DÄ�ear�p}£coleSpym3�
x��| N{�eSwDrte³oleS{��t S{|mcoÈr�psr�{�uD£zr|eSwkm�{�®sª�m,�(uDw=r|��p}jl�|e ~ m�rteS{�r/ÅF_ �yeS�t{|jvuDw°�y¤Zoqp�x�mcjl{t{tp}w���e ~ m,r|eN{!r/Å³_+± 0F�
��uyd3xcole(r�eS{�r�r|�tbS{�{tpsrtjl{3�Jp}jq{tp}w=r|eD¤= �rtpywDr ~ uDwcwc �oqp,x��|uZ�zjld�jvr|  ~ eN{aovuDjl{ ~ e�{�jldnmcoqpsrtjvuDw2e�r�`=�kx;u}rt`cbS{|ey®
Å³w�e�É;e�rS¤cuDw7x^eSmzr��|e��!e(rte���«J·���p}jq{�uDw^­Folp�oluyj�`k�kx^uyr|`cbN{�e ~ pyw�{��y�3· �y� � ~ eN{���pD{�®

Å³wz¢�w�¤�ove°rtp}£�oveNp}m & xc�t S{|e�w=r|e8olp7xcm�jl{t{|pyw��(e8e(�zx^ S�|jld3e�w=rtpyove ~ m�r|eS{�r,ÅF_+± 0+�Ð�yeS�t{|jluyw {�jld3xcoljÈ¢� Sey®
¸ wRr|�tuymc�De ~ p}w^{×��e,��pD{ ~ eS{×xcmcjq{|{tp}w���eS{�£cjveSwÃd3e�jloloveSmc�|eN{×¡=mce,x^uDmc�¨olp8xc�|eSd3jvbS�|e��De���{�jluyw ~ mRr|eN{!r
ÅF_�¤.d%p}jq{�mcw x;e�m d3uyjlw�{¶£;uywcw�eS{�¡=mce%x;uymc�nove3rteS{�rnÅ³_+± 0F�Ð��uyd3xcole(r2« ~ e%o ¦ uy� ~ �te ~ e ���nÍ �����
~ e ~ jq{|���|jld3jvw�p}r|jluyw^­(®=�FeS{³�| N{�m�oÈr�psrt{³{�eSdn£cole�w=rFpym�{|{|j�pD{|{|e !�{tpsr|jq{3�Jp}jq{|pywDr�{�¤y (rtpyw=r ~ uyw�wc �olp�xc�|uZ�zjld3jÈrt 
~ eS{aoluyjq{a�| Se�oloveN{ae(r�`k�kx^uyr|`cbN{�eN{ae(r ~ uyw^��olp ~ jvÜ°�(mcovr|  ~ e¶oleS{ ~ jl{t�(�tjvd3jlwce��N®
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Ä.eS{¨�sp}ole�mc��{ ~ e � �R·°mzrtjvoljq{�eS�×oluy��{|¡=mce,o ¦ uywÃ�ye�mcr�pyxcxcoljl¡=mceS��olenrteS{�r¨Å³_�{�uDwDr��(eSovoleS{×x^uDmc��oveN{!±

¡=mceSovoleS{aole¶wcjl�yeNp}m8e��zx^ S�|jld3e�w=rtpyo ~ e¶olp��De���{�jluyw ~ m�r|eS{�r�mzrtjvoljl{| �e¶eN{!r�xc�tuz��`ce ~ m7wcjl�yeSpym8rt`c �uD�|jq¡=mcey¤
e�r�x^uDmc��oleS{t¡Dm�e�oloveN{aolp�xcmcjq{t{|pyw��(e�e(�zx; ��tjvd3eSwDr�p}ole¶{�eS�tp,e�w7�y Swc ���p}oH£;uywcw�ey®

¸ w7{|e¶£�py{|e�xc�|jlw���jvx�pyoveSd3e�w=r�{�mc��oleS{��| N{�mcovrtp}rt{���uyw���e��tw�p}w=raove¶wcjl�yeNp}m ~ eS{ ~ jÈÉH ��te�wzrteS{��De���{�jluyw^{ ~ m
rteS{�r�«¬� �!®/x�p}��p}�D�tpyxc`ce & ®l�N­(¤��Sp}��{�eSovuDw o ¦ p}ovr|eS�|w�p}r|jl�ye8��uyw�{|j ~  ��t �eD¤.oleS{,�ZpyoveSmc��{ ~ e�� � x��| N�(uyw�jl{| �eN{
x;uym��¨uD£zr|eSwcjl�¨m�wce3£^uDwcwce3xcmcjq{|{tp}w^�(e�e(�zx^ S�|jld3e�w=rtpyove3{|uyw=r ~ jÈÉH ��te�w=r|eN{�®��ÇoXx;e�mcr¶py�|�tjl�ye��¨x;uymc�¶�(eS��±
r�p}jlwceS{/pyoÈrte��tw�psrtjv�DeS{.¡=mce+oqp�xcm�jl{t{|pyw��(e+e(�zx; ��tjveSd3wDr�p}oleF��uyw=r|�te ~ jq{|e³ole+w�jv�DeSp}mnuy£zrte�wkmnx�py�X{�jldnmcoqpsrtjvuDw
¡=m�pyw=r�pymz�°�sp}ole�mc��{ ~ e � � {|e�dn£�olpywDr�p ~  S¡=m�p}r|eS{S¤kuym7¡=mce�olp ~ jq{|���|jld3jvw^psr|jluyw2e�w=r|�te�o ¦ `k�kx^uyr|`cbN{�e�e(r
o ¦ p}ovr|e��tw�p}r|jl�ye�{�uDjÈr�{|j��Jp}jl£cole�¡=mce¶o ¦ uyw�wce¶xcmcjq{|{|e¶�(uDw�{�eSjvolole���p}m^�(mcwce��sp}ole�m�� ~ e � � ®
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Ä.eS{��sp}ole�mc��{ ~ e � �,¡=mceFo ¦ uyw ~ uyjvrXmzr|jlovjq{|e�� ~  �x;e�w ~ e�w=r ~ eaolp¨�De���{�jluyw ~ mnrteS{�r/ÅF_1¡=mceao ¦ uyw�p}xcx�ovjq¡=mcey¤
~ m8d3u ~ b�ole¨r|eS{�r| D¤ ~ e�o ¦ uy� ~ �tenÌ³Í8Î ~ m7¡=m�p}w=rtjvole×mcr|jlovjq{� �x;uymc����uyw�{�r|�tmcjl�|e×o ¦ jvw=rte��t�Zpyovole ~ e���uywz¢;p}w���e
~ m2rteS{�rS¤ce�r ~ m7wcjv�DeSpym ~ m�rteS{�rS®

�XH��XH�I B 7k�Sß � B � 79�s���¬Þ�� IA� � �c�N�R�N� �8â �Êâ¬Þ����c��8�� 8�ßNÞ�ß������ 7-;�7ÃÓÔ Õ.Ö �%H
©×e¨rtp}£�oveNp}mz� ~ m2d�ÆSd3e×r!�kx;e¨¡=mce��(eSmz�°xc�t S{|e�w=r| N{Fpym8x�py�tpy�y��p}xc`�e & ®l��x;uymc�aoqp�oluyjH�Dpyd�d%p�¤DuDw

~   ~ mcjvr�oveN{��sp}ole�mc��{ ~ e-� � ·°mzrtjvoljq{�eS�×x;uymc�¨��`�py¡=mce�r!�=x;e ~�¦ `k�kx;u}r|`�bS{|e�wkmcovoley®.�FeN{��sp}ole�mc��{ ~ e-� �
{|uyw=r��(eSovoleS{ax;uym���oveN{|¡=mceSovoleS{aole�wcjv�DeSpym2e��kx; ��tjld�eSw=rtp}o ~  �x�pD{|{|e�ove�wcjl�yeNp}m2r|`c Suy�tjl¡=mce ~ m�r|eN{!r�pyxcxcoljÈ±
¡=mc D®�Ä�e,rtp}£�oveNp}m��°xc�t S{|e�w=r|e,oveN{×�spyoveSmc�t{ ~ e � �Ã·8mzrtjvoljq{�eS�×x;uymc� ~ eN{¨`=�kx;u}rt`cbS{|eS{×wkmcovoleS{ ~ e,r!�kx^e
w�uy�td3pyoveD¤^e��zx^uDwce�w=r|jle�ololey¤��Dpyd3d3p2e(r!"�e�jl£cmcolo¬®�Ä.eS{�{|jvd,mcolp}r|jluyw�{�{|uyw=r �Jp}jvr|eS{�x;uym��¨oqp�ovuDj/wcuy�td%p}ole
/ 0 �c¿SÌ�46¤�oqp�ovuDj ~ e "�e�jl£cmcolo � ��� !�0��c¿
�µ4(¤;oqp�ovuDjXe(�zx;uywceSwDrtjveSovole ��+yÎ/0���46¤�e�r�oqp�ovuDjX�Dpyd�d%p��u0	�c¿���46®
© ¦ p}xc�tbS{³olp¶�te�d%py�t¡=mce & ®v�D¤yoleS{��t S{|mcovrtp}rt{�uD£zr|eSwkm�{³{|uyw=r³�sp}oqp}£�oveN{�x;uymc�³r|uymcr|e�oluyj^wcuy�td%p}oley¤yr|uymcr|e�oluyj
e��zx^uDwce�w=r|jle�ololey¤crtuymzr×x�p}��p}d3b(rt�|e ~�¦  N��`ce�olovenx^uDmc��oleS{�ovuDjl{ ~ e�"�e�jl£cmcolo+«m^�­�e(r×�=p}d3d%p]«	�;­6¤;xcmcjq{|¡=mce
��e�{�uDwDr ~ eN{/x�p}��p}d3b�r|�teS{ ~ e�x^u={�jvr|jluyw�uym ~�¦  S��`ceSovoley® ¸ w�x;e�mzr³pym�{|{|jkmzr|jloljl{|e���ole+rtpy£coveNp}m & ®l�Fx;uym�� ~ eS{
oluyjq{+�Dpyd�d%p,e(r ~ e="�e�jl£cmcolo ~ uyw=r�ole¨x^p}��p}d3b(rt�|eN{ ~ e � uD�|d3e¨eS{�r�{|mcx; ��tjveSmc��·%�8«¬��py{ ~ e¨x^p}��p}d3b(rt�|eN{
~ e � uD�|d3e¶�D�tpyw ~ {+x�p}�a��p}xcx;uy�|r�·��N­6®

� ßSß�7©�Hß��¬Þ��8¼}�/uymc��oleS{�ovuDjl{/�=p}d3d%p�e(r ~ e "�e�jl£cmcolo¬¤Duyw%p¶�(uDw�{�rtpsrt ae(�zx^ S�|jld3e�wzr�p}ole�d3e�w=r³¡=mce�ole�r|eN{!r
w ¦ eN{!rFpyxcxcoljl�Sp}£cole�¡=mce×ovuD�t{t¡=mce�ove�x�p}��p}d3b(rt�|e ~ e � uy�td3e�eS{�rF{|mcx; ��tjveSmc�F·%�D¤yxcm�jl{t¡=mce�{|jvwcuDw%ove×wcjl�yeSpym
rt`c �uD�|jq¡=mce¶w ¦ eS{�r³��pyd3pyjl{�e(ÉHeS�(r|jl�ye�d3eSwDr¨psr�rte�jlw=rS¤;wcj�d3ÆSd�e,{�mzÜ°{tp}d3e�w=r×pyxcxc�tuz��`c y®;Ä�e¶r�p}£coleSpym & ®l�
w ¦ eN{!r ~ uyw����spyolpy£coveD¤yx;uymc�FoveN{�oluyjq{��=p}d3d%p¶e(r ~ e�"�e�jl£cmcolo¬¤k¡=mce�oluy��{|¡=mce�ole�x�py�tpyd3b(r|�te ~ e � uD�|d3e�eN{!r
{|mcx; ��tjveSmc��·��y® ¸ w7�(uDw�{!r�psrte¨ole¶d3Æ�d3e�xc`c Swcuyd3b�w�e¶x^uDmc��olp�oluyj�oluy�Dwcuy�td%p}oley¤z¡=mce�oq{�¡=mce�{�uDjveSw=ra{|eS{
x^p}��p}d3b(rt�|eN{�®=Ä�e¨x^uDjvw=r��(uyd3d,mcw ~ e��(eN{+ovuDjl{FeS{�r+m�wce¶¡Dm�e�mce ~ e ~ jl{�r|�tjl£cmzr|jluyw2�|eSolp}r|jl�yeSd�eSw=rFoluymc� ~ ey®
Ä.e�r|eN{!r+Å³_¹�yeS�t{|jvuDw7��wce�{|e�d,£cove ~ uyw���x�py{Fp}xcxcoljq��p}£�ove�pymz�3ovuDjl{F·�¡=mce�mce�ovuDmc� ~ e�«J� �!®D¢��Dmc�|e & ® 
c®l�N­6®
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0.45
loi lognormale(0,1)                         
loi gamma(0.5,2)       −> decroissance lente
loi weibull(3,0.5)                          
loi weibull(3,3) −> pour comparaison        
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Ò Î / 0��X¿ ª 4 � ����!�0�^F¿�_/4 ��+DÎ�0	� 4 �u0m^³¿ ��40�_ 5$6µ4 0m^ 576�4
Ì�b _ " ¾ ��¿�Ì���À ¾ 
c¿SÌ ��À ¾ 
c¿�Ì�b�À ¾ Ì 6z¿�Ì ��ÀÌ�b _ $ ¾ ��¿�Ì�b�À ¾ 
c¿SÌ���À ¾ Ì�bc¿SÌ 6%À ¾ Ì�bc¿�Ì ��À6�b Ì�b _�� ¾ ��¿�Ì�b�À ¾ 
c¿SÌ���À ¾ Ì�bc¿SÌ 6%À ¾ Ì�bc¿�Ì ��ÀÌ�b _
	 ¾ ��¿ 
�À ¾ 
c¿SÌ���À ¾ Ì�bc¿SÌ 6%À ¾ Ì�bc¿�Ì 6%ÀÌ�b _
� ¾ ��¿ 
�À ¾ Ì�b�¿�Ì���À Ì�b ¾ Ì�bc¿�Ì 6%ÀÌ�b _ " ¾ Ì�bc¿ 6��%À ¾ Ì�b�¿���b�À ¾ Ì �z¿ 6��%À ¾ 6�bc¿��µb�ÀÌ�b _ $ ¾ Ì�bc¿�Ì �%À ¾ Ì�b�¿ 6���À ¾ Ì �z¿ 6��%À ¾ 6�bc¿ 6��%À��b Ì�b _�� ¾ Ì�bc¿�Ì �%À ¾ Ì�b�¿ 6�b�À ¾ Ì �z¿ 6��%À 6�b
Ì�b _
	 Ì�b ¾ Ì�b�¿ 6�b�À ¾ 6�bc¿ 6��%À 6�b
Ì�b _
� Ì�b ¾ Ì �c¿ 6�b�À ¾ 6�bc¿ 6��%À 6�b
Ì�b _ " ¾ Ì �z¿ ��b�À ¾ Ì�b�¿ ��b�À ¾ 6��z¿
���%À ¾ �µbc¿ ��b�ÀÌ�b _ $ ¾ Ì�bc¿ 6�b�À ¾ Ì �c¿���b�À ¾ �µbc¿ �µb�À ¾ 6�bc¿ ��b�ÀÌ�b�b Ì�b _�� ¾ Ì�bc¿ 6�b�À ¾ 6�b�¿���b�À ¾ �µbc¿ �µb�À ¾ 6�bc¿��µb�ÀÌ�b _
	 Ì�b ¾ 6�b�¿���b�À ¾ �µbc¿���b�À ¾ 6�bc¿��µb�ÀÌ�b _
� Ì�b ¾ 6�b�¿���b�À ¾ ��bc¿���b�À 6�b
Ì�b _ $ ¾ 6�bc¿ ��b�À ¾ 6�b�¿ ��b�À ¾ �µbc¿�Ì�b�b�À ¾ ��bc¿ ���%ÀÌ�b _�� ¾ 6�bc¿��
�%À ¾ 6�b�¿ ��b�À ¾ ��bc¿ 
�b�À ¾ �
�z¿ �µb�À��b�b Ì�b _
	 ¾ 6�bc¿��µb�À ¾ 6��c¿ ��b�À ¾ �µbc¿ 
�b�À ¾ �µbc¿ ��b�ÀÌ�b _
� 6�b ¾ ��b�¿ ��b�À ¾ �µbc¿ 
�b�À ¾ �µbc¿ ��b�À

¸ w2{�uDmc`�p}jvr|e¨·�xc�t S{|e�w=r ~ uywcw�e��³m�wce×j ~  Se ~ e¨olpnxcmcjq{|{tp}w^�(e ~ m°r|eN{!rN®=Ä.e�r�p}£coleSpym8��x��| N{�eSwDrte�mcw2e�wz±
�Sp ~ �te�d3eSwDr ~ e�olp�xcm�jl{t{|pyw��(eae��kx; ��tjld�eSw=rtp}ole�« x;uym��t��e�w=rtpy�ye ~ e��te!�!e(r�{H�!m�{�r|jv¢� S{ ~ e�oqp�ovuDjc`k�=x;u}rt`cbS{|eN­
�Sp}oq�(mcol �e¨x;uymc����`�pD�(mcw ~ eS{+d3u ~ b�oleS{a`k�kx;u}r|`�bS{|eS{+e(r�x;uymc�aoleS{�p}ovr|eS�|w^psr|jl�yeN{F��olpD{|{|jq¡Dm�eS{¨«J�(eN{ad3Æ�d3eS{
d3u ~ bSoveN{t­(®��Fe3rtp}£�oveNp}m�eS{�r ~   ~ m�jÈr ~ e%�t S{|mcovrtp}rt{ ~ m�r!�kx^e ~ e°��e�mz� ~ m�x�p}��p}�D�tpyxc`ce & ® �c®�©×pyw�{¶�(e
~ e��twcjveS��r�p}£coleSpym�¤DuDw°xc�t S��jl{|e�p}m^{|{|j¬¤DovuD�t{t¡=mce�� ¦ eN{!r+mzr|jloveD¤koveN{³�sp}ole�m��t{ ~ e � � e(r ~ e³Î�·¶mzrtjvoljl{|e��+x;uymc�
uD£zr|eSwcjl��mcwce¶d3e�jlovole�m��|e�xcmcjq{t{|pyw��(eD®

¸ w,�(uyw^{!r�psr|e+¡=mce³oqp�oluyjk�Dpyd3d3p�eS{�r�rt�|bN{.£cjle�w ~ jl{t�(�tjld�jlwc SeFx�py����e(r�rteFx��|eSd�jlb��te³�De���{�jluyw ~ m�r|eN{!r�Å³_�®
Ä�p�ovuDj�wcuy�td%p}ole×eN{!r�p}m^{|{|j�py{t{�e�!×£�jveSw��te!�!e�r| Se¨oluy��{t¡Dm ¦ jloHove=�JpymzrS¤�{tp}m � ~ pyw�{aove¶�Spy{auy¥�o ¦ uDw�p3{|jvd,mcov 
{|e�oluyw8mcwce�ovuDj ~ e "�e�jl£cmcolo � ����!�0���¿��µ4(® �Ãp}jq{+pyovuD�t{S¤=oveN{Foluyjq{FeS{�r|jld� SeS{+x;uymc�aoleS{+d3u ~ b�oleS{+wcuy�td%p}oHe(r
"�e�jl£cmcoloH{�uDwDra¡=m�py{|jvd3eSwDr+�(uyw � uyw ~ m�eS{S¤=��e�¡=mcj^e��zxcovjq¡=mce�o ¦ py����e�xzr�psrtjvuDw%x�p}�Fove�r|eS{�rS®kÅ�wc¢�w�¤kolp�ovuDj ~ e
"�e�jl£cmcolo�eN{!r�rt�|bN{�d%p}o ~ jq{|���|jld3jvw� �ey®^Ä.p3{�uDmcxcoleS{t{�e ~ e¶oqp�ovuDj ~ e!"�e�jl£cmcolo¬¤ ~ mce�·3{|uyw7x�p}��p}d3b�r|�te ~ e
� uD�|d3eD¤Ne��zxcovjq¡=mceaovea�D�tpyw ~ wcuDdn£c�te ~�¦ pD���(eSxzrtp}r|jluyw�{�x�py�/ove+r|eN{!rXÅ³_�®yÅ�w3xc�|eSd3jveS��oljle�m�¤seSovoleajvd3xcoljl¡=mce
{|uym��ye�w=r�mcw�e��y��p}w ~ e¶xc�|uZ�zjld3jÈrt �e�w=r|�te�oqp%�k�tpyjve¶oluyj�e(r�olend3u ~ bSove ~ e#"ÊeSjv£�mcovo�eS{�r|jld3 y®H©�enxcovm^{�¤;ove
d3uDjvw ~ �|e¶��`�pywc�yeSd�eSw=r ~ e���e�x�p}��p}d3b(rt�|e ~ e=� uD�|d3e ~ uyw�wce ~ eS{�¡=m�pyw=r|jloveN{aeS{�r|jld� N{ ~ jvÉ; S�|eSwDr�{�®^�FeSolp
jld3xcoljl¡=mce°¡=mce%oleS{¶jlw=r|eS�|�sp}ololeS{�£;u=uyrt{�r|��p}x ��pyol��mcol S{�x;uymc��oqp7oluyj ~ e "�e�jl£cmcoloF{|uyw=r¶ (rte�w ~ m�{�¤�e(r�uDwDr
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~ uyw��nr|eSw ~ p}w^�(e%·2{|uym��ye�w=r¶py�S�(e�xcr|e��¨oqp2oluyj ~ e "�e�jl£cmcolo¬¤�eSwÊx^p}�|r|jq�(mcoljveS�¶·°rtuy�|rS®��Fe�oqp2e(�zxcoljl¡=mce�olp
d%pymc�sp}jq{�e ~ jq{|���|jld3jvw^psr|jluyw ~ e¶oqp3ovuDj ~ e!"�e�jl£cmcolo¬¤ ~ mce�·3oqp�{|uym�xcoveN{|{|e¶¡=m ¦ jld3xcoljl¡=mce�{|uyw7x�py�tpyd�b�r|�te
~ e � uD�|d3eD®

�������H� � ��L'� � �O
�P M��(��L � ���`� 	��,vm�]��������Pfº+s5��L'�)� �`�+�j��� �(M]�j
m������dOL\���]�
`k�kx^uyr|`cbN{�e wcuy�td%p}ole ~ e!"�e�jl£cmcolo �Dpyd3d3p

{|jvd,mcoqpsr|jluyw w
�}� � ¾ b�¿���
-� ��À �S�D�

wcuy�td%p}ole �}� � ¾ b�¿����-� 
�À �S�D�
/ 0 �c¿SÌ�4 �N�y� � ¾ b�¿ ��6�� 6%À �S�D�

�y�y� � ¾ 6-� 
�¿ � ��À �S�D�� � � x^e�r|jvr �Î � «��N­ �
�}� ¾ b�¿ �
�-� 6�À ¾ bc¿ �h� 6�À ¾ bc¿��
��� ��Àoluy�Dwcuy�td%p}ole �}� ¾ b�¿ 
��h� ��À � ¾ �.6z¿ 
��-� 
�À� / 0mbc¿�Ì%4 �N�y� ¾ bc¿ 
�
�À ¾ bc¿�b\� ��À ¾ �kÌD¿�Ì�bµb�À�y�y� ¾ 
�
\� 
�¿�Ì�bµb�À ¾ �cÌN� �^¿ 
�
\� 6�À �S�D�� � �y��p}w ~ �D�tpyw ~ �y��p}w ~
Î «B�y­ « 
D­ « f=­
�}� ¾ b�¿ 
\� ��À � ¾ b-� 6z¿ ����À~ e="�e�jl£cmcolo �}� ¾ b�¿ �-� 
�À � ¾ �-� 6c¿ 
.6-� ��À

� ����!�0���¿���4 �N�y� ¾ b�¿ �-� ��À � ¾ b\� ��¿ 
��\� 
�À�y�y� ¾ bc¿�Ì���À � ¾ b�¿ 
cÌOÀ� � �y��p}w ~ � �y��p}w ~
Î «B�y­ � « & ­
�}� ¾ b�¿ ��b\� ��À ¾ bc¿�ÌN� 
�À �

�Dp}d3d%p �}� ¾ b�¿ �.6-� 6�À ¾ bc¿SÌ]À �

��0��c¿
�µ4 �N�y� ¾ b�¿ �kÌN� ��À ¾ b�¿�Ì �-� 
�À �

�y�y� ¾ ���h� �^¿�Ì�bµb�À ¾ b�¿ ����� ��À �� � �y��p}w ~ �D�tpyw ~ �

Î «Ë�}­ «¬�D­ �

«��N­H¼sÎ]x;e(rtjÈrn«JÒÃÀ 6�b�uDm7�y�D­Fuym��y��p}w ~ « ÒRÀ Ì�b�b,uym]�}�D�D­
«B�y­H¼sÎ]x;e(rtjÈrn«JÒÃÀ 6�b=­Fuym�d�us�De�w�« ÒRÀ ��bnuDm��S�y�=­
« 
D­H¼sÎ]x;e(rtjÈrn«JÒÃÀ 6�b=­Fuym�d�us�De�w�« ÒRÀ ��b�b=­
«Jf=­H¼sÎ]x;e(rtjÈrn«JÒÃÀ 6�b=­Fuym��y��p}w ~ « ÒRÀ ��bnuDm��S�y�=­
«B�y­H¼sÎ]x;e(rtjÈrn«JÒÃÀ 6�b=­6¤zd3us�yeSw�«JÒ]À ��b,uym��N�y�D­³uym��y��p}w ~ «JÒ]À ��b�b=­
« & ­H¼sÎ]d3us�De�wÊ«JÒÃÀ 6�b=­Fuym��y��p}w ~ « ÒRÀ ��bc¤H�S�D��uym]�}�y�=­
«Ë�}­H¼sÎ]x;e(rtjÈrn«JÒÃÀ 6�b�uDm7�y�D­6¤zd3us�De�w�« ÒRÀÐÌ�b�bD­³uym��y��p}w ~ «JÒ]À ��bµbD­
«¬�D­H¼sÎ]x;e(rtjÈrn«JÒÃÀ 6�b�¤��}��uym��S�D�D­³uym7�y��p}w ~ « ÒRÀ ��b�b=­
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¸ w]�De�mzr�d%p}jlw=r|eSw�p}w=r ~ uDwcwce���oveN{��sp}ole�mc��{ ~ e � � ·%mzrtjvoljl{|e���ovuD�t{t¡=mce�o ¦ uywRpyxcxcoljl¡=mce¶oqp%�yeS�t{|jluyw

� ~ m]rteS{�r¨Å³_�®.�FeN{��sp}ole�mc��{S¤ ~   ~ mcjvr|eN{ ~ e,rtpy£coleSp}mc� ~ mÊd3Æ�d3e�r!�kx;e�¡=mce ~ mÃx�py�tpy�y��p}xc`�e & ®v�D¤;{|e(±
�tuyw=r³��e�oloveN{Xx^uDmc��oleS{t¡=mce�oloveN{Xole�wcjv�DeSpym�e��zx^ S�|jld3e�w=rtpyo ~  �x^py{t{�e�ole�wcjl�yeSpym�r|`c Suy�tjl¡=mce ~ m3rteS{�r�Å³_+± 0F�
��uyd3xcole(rap}xcxcoljq¡Dm� y®k�FeN�(j; (r�p}w=r³�y S�|jv¢� �x;uym��Fmcw8�y��p}w ~ wcuDdn£c�te ~ e×�ZpyoveSmc��{ ~ e�� �H¤=uyw°{|e��teS{�r|�te�jlw=r
pymz�8�sp}ole�m��t{ax;uymc��oleS{t¡=mce�ololeS{aole¨w�jv�DeSp}m�e(�zx; ��tjvd3eSwDr�p}o�eN{!r�ole�xcovm^{�xc�tuk��`�e ~ m2wcjl�yeNp}m2r|`c Suy�tjl¡=mceD®

Ä.e�r�p}£coleSpym ��x��| N{�eSwDrte³oleS{��sp}ole�mc��{ ~ e � ��·�mcr|jlovjq{�eS�/x^uDmc� ~ eS{�`k�=x;u}rt`cbS{|eS{�wkmcoloveN{ ~ eFr!�kx^e+wcuD�|d%p}oley¤
oluy�Dwcuy�td%p}oley¤�e��kx;uyw�e�w=r|jle�oloveD¤.�=p}d3d%p7e(r�"�e�jl£cmcolo¬®/Ä�eN{�oluyjq{ ~ e2{�jldnmcoqpsrtjvuDw�{�{|uyw=rnoleS{nd�ÆSd3eS{n¡=mce
x;uym���olenrteS{�r×Å³_Ð�De���{�jluyw��D¤;{tp}m
��x;uym���olend3u ~ b�ole,w�uy�td3pyo¬®;©×pyw�{¨�(e,�Spy{S¤�uDwÃ{�jldnm�ove ~ eS{³�!e�mz� ~ e
~ uywcwc SeS{ ~ e¨ovuDjHwcuy�td%p}ole / 0 �z¿�Ì%46®z© ¦ pyxc�|bN{+olp,�|eSd%p}��¡Dm�e & ®l�y¤koleS{+�t S{|mcoÈr�psr�{FuD£zr|eSwkm�{a{�uDwDra�sp}oqp}£coleS{
x;uym���rtuymzrte�oluyj�wcuD�|d%p}oley¤^r|uDmzr|e�oluyj/e(�zx;uywceSwDrtjveSovoley¤;rtuymzrte,oluyj ~ e "ÊeSjv£�mcovo/e�r¨rtuymzrte,oluyj��Dpyd3d3p�¤;·
��uyw ~ jÈrtjvuDw2x;uymc��oleS{�ovuDjl{a�=p}d3d%pne�r "ÊeSjv£cm�ovo.¡=mce¶ole�m���x�p}��p}d3b(rt�|e ~ e=� uD�|d3e¶{�uDjÈr�{|mcx; ��tjveSmc��·%�z®

� ����� � � y 
�� �OL'���+�N��� ��±8L��Q��� � ���O��s5��L'�+� ���������
	��C� 5 � M���x
s � ���U�
Ò Î / 0��X¿ ª 4 � ����!�0�^F¿�_/4 ��+yÎ/0	� 4 � / 0��X¿ ª 4 �u0m^³¿ ��40�_ 576µ4 0m^ 5 6�4
Ì�b _ " ¾ ��¿�Ì 6�À ¾ 6z¿ 
�À ¾ 6c¿ ��À � ¾ ��¿�Ì���ÀÌ�b _ $ ¾ ��¿�Ì 6�À ¾ 6z¿ 
�À ¾ 6c¿ ��À ¾ Ì�bc¿SÌ���À ¾ ��¿�Ì���À6�b Ì�b _�� ¾ ��¿�Ì�b�À ¾ 6z¿ ��À ¾ 6c¿ ��À ¾ �c¿ 
�À ¾ ��¿�Ì���ÀÌ�b _
	 ¾ �^¿ ��À ¾ 6z¿ ��À ¾ 6c¿ ��À ¾ ��¿ ��À ¾ ��¿�Ì���ÀÌ�b _
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Î « & ­ «J�=­ x^e�r|jvr �

«��N­H¼sÎ]x;e(rtjÈrn«JÒÃÀ 6�b=­6¤zd3us�yeSw�«JÒ]À ��b=­Fuym��y��p}w ~ « ÒRÀÐÌ�b�b,uymR�}�D�D­
«B�y­H¼sÎ]x;e(rtjÈrn«JÒÃÀ 6�b=­Fuym�d�us�De�w�« ÒRÀ ��bD­
« 
D­H¼ � �2x^e�r|jvr,« ÒRÀ 6�bc¤c�}��uDmÊ�N�y�D­FuDm2d3us�yeSw
«Jf=­H¼ � �2d�us�De�w�« ÒRÀ ��bD­Fuym7x;e(r|jvrn« ÒRÀ Ì�b�b,uymR�y�y�D­
«B�y­H¼ � �2x^e�r|jvr,« ÒRÀ 6�bnuDmR�}�D­³uym7�D�tpyw ~ «JÒ]À ��bµbD­
« & ­H¼sÎ]x;e(rtjÈrn«JÒÃÀ ��bµbD­
«Ë�}­H¼ � � x^e�r|jvr,« ÒRÀ ��bnuDm��S�y�=­�uDm2d3us�De�w�« ÒRÀ ��b�bD­
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«¬�D­H¼sÎ]x;e(rtjÈrn«JÒÃÀ 6�b�uDm7�y�D­Fuym�d3us�ye�w�« ÒRÀ Ì�b�b=­
« �D­H¼ � �2x^e�r|jvr,« ÒRÀ 6�bc¤c�}��uDmÊ�N�y�D­FuDm2d3us�yeSw
Ä�p°xcm�jl{t{|pyw��(e ~ e3�(e(r|r|e ~ e��twcjlb��ten�De���{�jluyw ~ mÃr|eN{!r�eS{�r¨�D �wc S�tpyoveSd3e�w=r�d3e�jlovole�m��|e3¡=mcenoqp8x�mcjl{t{tp}w���e
~ e�oqp�xc�te�d3jvbS�|e��yeS�t{|jluyw�¤Hd%p}jq{�d3uyjlw�{�£^uDwcwce%¡=mce%oqp8xcm�jl{t{|pyw��(e ~ e3oqp��ye���{|jvuDwÊ�(uDd3xcovb�r|e ~ m�r|eN{!r
ÅF_+± 0+�/®a�Fe�r�r|e � uDjl{°e�w���uy�tey¤�uDw ��uyw�{�rtp}r|e]¡=mceRoqp�ovuDj��Dpyd3d3p�eN{!r%rt�|bN{%£cjle�w ~ jq{|���|jld3jvw� �ey¤Fp}oluy��{
¡=mcenolp%oluyj ~ e#"�e�jl£cmcolo/o ¦ eS{�r×pD{|{|e !�d%pyo¬® ¸ wRx^eSmzr¨pym�{t{�j�p}xcxcoljq¡Dm�e��×��e(r|r|e��De���{�jluyw ~ m]rteS{�r×x;uymc�×olp
oluyjHoluy�Dwcuy�td%p}ole×¡=mcj�eS{�r��|eSolp}r|jl�yeSd�eSw=r+£cjle�w ~ jq{|���|jld3jvw� �ey¤zx��|jlw��(jlx�pyoveSd�eSw=r+x;uymc� ~ e¨�D�tpyw ~ eN{�r�p}jlovoleS{
~�¦  N��`�p}w=r|jlolovuDw�{�®

� 
������2����� -/����'('(��� )

Ä.e/�!e�m ~ e ~ uDwcwc �eN{�¤ ~ eartp}jlolove�ÒRÀ 6���¤}�(uDw��(eS�|w�e+ole�wcuDdn£c�tead�us�De�w ~ ear|��p}w�{|jvr|uyjl�teS{�r|`ceS�|d3jq¡=mceS{
«J�sp}�tjlp}r|jluyw�{��tpyxcj ~ eS{×e(r×jld3x^uD��r�p}w=r|eN{ ~ e,oqp%rte�d3x^ S�tp}r|mc�te ~ eno ¦ eNp}m^­×p}mz�c¡=mceSol{×{�uDwDr�{�uDmcd3jl{|eS{¨�(eS��±
r�p}jlwceS{�r|mc�=p}mzrte��tjveN{n¡=mcjFr|��p}w�{|x;uy�|r|e�w=r ~ e8o ¦ eNp}m ~ pyw�{noleS{,�(eSwDrt�tpyoveN{�wkm���ov Np}jl�|eN{�®��FeN{�rt�tpyw�{|jÈrtuyjl�|eN{
~  ��y��p ~ e�w=r,oqpÃ�t S{|jq{!r�p}w���e ~ eN{nrtmc�Dpymz��e(r%x;e�mc�De�w=r3xc�|us�Duz¡Dm�e�� ~ eS{�¢^{t{�m��|eN{�¤�e(r ~ uDw�� ~ eS{2� mcjvr|eS{S®
Ä�p%�(uDwcw�p}jq{t{|pyw��(e ~ m]wcuDdn£c�te ~ e¶r|��p}w^{�jvr|uDjv�teS{+x�py���(�z�(ole°« x^p}��e��keSd3xcove¶x^p}��pyw^­+eS{�r ~ uDw���mcw7 �ol (±
d3eSwDr,jvd3x;uy�|rtp}w=r�x;uymc�n ��sp}olmce��no ¦  (r�psr ~ eN{�r|m��Dp}mc�H®�Ä ¦ `cjl{�r|uD�y��p}d3d3e ~ eS{ ~ uywcwc SeS{S¤�pyjvw�{|j³¡=mce%oleS{
�D�tpyxc`ceN{ ~ eN{ ~ e�w^{�jvr| N{ ~ eS{ ~ jvÉH ��te�w=r|eN{/ovuDjl{Xp}�!m�{!rt �eN{�pymz� ~ uDwcwc SeS{S¤}{�uDwDr/xc�t S{|e�w=r| N{ ~ p}w�{/oqp×¢��ym��|e��z®

1 1.5 2 2.5 3 3.5 4 4.5 5 5.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7
loi normale (2.9625,0.714)    
loi lognormale (1.0478,0.0802)
loi exponentielle (0.3376)    
loi weibull (3.2753,3.7705)   
loi gamma (13.2511,4.4729)    
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�� � / 0/6-� 
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_�uymzr ~�¦ p}£;uy� ~ ¤;wcuym�{¨p}x�xcovjq¡=mcuyw^{�mcwÊr|eN{!r¶�(oqpy{t{|jl¡=mce8«Jove,r|eN{!r ~�¦ ª�w ~ e���{�uDwz±Ë©¨p}�toljvwc�k­�pZ�DeS�¶xcolmz±

{|jle�mc��{+wcjv�DeSpymz� ~ e�{|jv�Dwcjv¢^��p}r|jluyw�{S®

� � � ����
 � �h�`�`���X� �NP �N�]���O��P3���(
���� ��P�T���L'������P#P S����+��S��]��� ���
w�jv�DeSp}m Ù�uy�td%p}ole ÅX�zx^uDwce�w=r|jle�olole "ÊeSjv£�mcovo Ä�uD�ywcuD�|d%p}ole §�p}d3d%p
��® �D� �te!�!e�r| �e �te!�!e�r| �e �|e��!e(r| Se py�S�(eSxzr| Se py�S�(e�xcr| �e
��®v� py����e�xzrt �e �te!�!e�r| �e �|e��!e(r| Se py�S�(eSxzr| Se py�S�(e�xcr| �e
��® �=� py����e�xzrt �e �te!�!e�r| �e py�S�(eSxzr| Se py�S�(eSxzr| Se py�S�(e�xcr| �e
�c® �D�D� py����e�xzrt �e �te!�!e�r| �e py�S�(eSxzr| Se py�S�(eSxzr| Se py�S�(e�xcr| �e
��® ��� py����e�xzrt �e �te!�!e�r| �e py�S�(eSxzr| Se py�S�(eSxzr| Se py�S�(e�xcr| �e

Ä.eS{¨oluyjq{×¡=mcj�{|e�d,£coveSw=r¨ole,x�ovm�{¨eSw�p ~  S¡=m�p}r|jluywÃpZ�DeS��oleS{ ~ uDwcwc SeS{¨{�uDwDr¶�(eSovoleS{�¡=mcjX{|uyw=r�pD����e�xzrt �eS{
x;uym���r|uDm�{�oleS{×wcjl�yeNp}mz� ~ e,{|jv�Dwcjv¢^��p}r|jluyw¶¼�oleS{�ovuDjl{�ovuD�ywcuD�|d%pyove�e(r¨�Dpyd�d%p�®�Å�w�{|mcjvr|eD¤^eSwRuy� ~ �te ~  (±
���|uDjl{t{tp}w=r ~�¦ p ~  S¡=m�psrtjvuDw�pymz� ~ uDwcwc SeS{S¤�uywÊr|�tuymc�De�oleS{�oluyjq{�wcuD�|d%p}oley¤ ~ e "�e�jl£cmcoloB¤�e(r�eSwz¢�w�olp�oluyj
e��zx^uDwce�w=r|jle�ololey¤c¡=mcj�eN{!rar|uDms�!uym��t{a�te!�!e�r| �eD®

�RÆ�d3e¶{�jHo ¦ pyxcxcoljl�Spsr|jluyw ~ m2r|eN{!r�pZ�yeN� ~ jvÉH ��te�w=rt{awcjl�yeNp}mz� ~ e¨{|jv�Dwcjv¢^��p}r|jluyw8w�uym�{ax;uym�{t{|e¨·,xc�t  �  ��te��
oleS{�ovuDjl{Xoluy�Dwcuy�td%p}oleae(r³�=p}d3d%pc¤}uDw�w�e�x^eSmzr³x�pD{ ~ jq{t�(�tjvd3jlwce�����eS{ ~ e�mz��ovuDjl{S®D©×e�xcolm�{S¤Dp}mc�,wcjl�yeNp}mz�
~ e8{�jl�yw�jÈ¢^�SpsrtjvuDw�oleS{�xcovm^{nmzrtjvoljq{� N{�¤�{�eSmcove%oqp]oluyjFe(�zx^uDwce�w=rtjveSovole%eS{�rn�te!�!e(rt �eD®�Ä�e°r|eS{�rnÅ³_ eN{!r�mcr|jlove
jq�(j�x^uDmc� ~ jl{t�(�tjvd3jlwce�� ~ eS{�ovuDjl{�¡=m ¦ mcw]rteS{�r×�(oqpy{t{|jl¡=mce¶w ¦ p%xcm ~ jÈÉH ��te�w���jveS�S®;©×pyw�{�oleS{×��pD{�uy¥]ole¶r|eN{!r
��e�w=r|��p}o ~  S{|jv�Dwce�mcwce×{�eSmcove�ovuDj¬¤}ole�rteS{�r³Å³_ wcuDm�{Xx;e��td�e�r ~ e ~  (r|eS�|d3jlwce��+{�j;�(e�r�r|e�ovuDj��(uDw=�kjle�w=r�x;uymc�
d3u ~  Sovjq{�eS� ~ eS{a S�y Swce�d3e�w=r�{ae(�kr|�tÆ�d3eS{S®

� 0 / ��<D>F; O���4dI\<DT*6Z<�> �H<dI\>ZO29HT%>?; Gk6�<D>N6����F0
¸ w�p}xcx�ovjq¡=mce%oveN{ ~ jvÉ; S�|eSwDrteS{��De���{�jluyw�{ ~ m�r|eN{!r�x;uym��¶oveN{��ZpyoveSmc��{ ~ e � � e(r ~ e�Î ~ uyw�w�p}w=r¶olp

d3eSjvoloveSmc�te�x�mcjl{t{tp}w���e ~�¦ pyxc�|bN{�oveN{¨rtpy£coveNp}mz� ~ m�x�p}��p}�D�tpyxc`ce & ® 
�®�Å�w�x�p}�|r|jq�(m�ovjle��N¤�uyw p}x�xcovjq¡=mce3ove
rteS{�r8Å³_ �yeS�t{|jluyw �Rx^uDmc��Î x;e(rtjÈr�j¬® ey®�ÎÐÀ Ì�b _
� ¤Fove]rteS{�r8Å³_+± 0+���(uyd3xcole(r2x^uDmc��Î �D�tpyw ~ j¬® ey®
Î]À�b-� bcÌD¤ce(r¨ove¶rteS{�r�Å³_+± 0+��{�jld3xcoljÈ¢� nx^uDmc�³ÎRx;e(rtjÈr¨j¬® ey®DÎ]ÀÛÌ�b _�� ®^Ä.e�wcuyd,£c�te ~�¦ e(�c�(bN{�¡=mce�o ¦ uDw
mcr|jlovjq{�e ~  Sx^eSw ~�~ e3olp��yeS�t{|jluyw ~ mÊr|eN{!rnpyxcxcoljl¡=mc �e(r ~ e3oqp�ovuDjX`=�kx;u}rt`cbS{|ey® ¸ w�xc�| N�(jq{�e ~ uDw�� ~ p}w�{
��`^py¡=mce���pD{Xoqp��ZpyoveSmc� ~ e � ��mzrtjvoljq{� Sey® ¸ w3xc�t S{|e�w=rte�oveN{��t S{|mcoÈr�psr�{Xuy£zrte�wkm�{ ~ p}w�{³ove�r�p}£coleSpym7��f�® ¸ w
{|e+¢�e ~ pZ�spywDr�p}�De+pymnrteS{�r³Å³_+± 0F� ��uyd3xcole(r³¡=m ¦ p}m�r|eN{!r�Å³_+± 0+� {�jld3xcovjv¢� D¤yx;uymc�XoleS¡=mceSocolp�x�mcjl{t{tp}w���e
eN{!r�xcolm�{1�Jpyjv£�oveD® ¸ w2x;e�mcr ~ uyw��¶��uyw�{|j ~  ��te���¡=mce�oveN{ ~ uyw�wc �eN{�{�uDwDr ~ e¶oluyj�oluy�Dwcuy�td%p}oley®

�Ço�{|e�d,£cove7¡=mce8ole�r|eN{!r3£�py{| 2{|mc�3oqpRoluyj�py{|�kd�xcr|u}rtjl¡=mce ~ e]ÓÔ Õ.Ö wce7{|uyjvr�x�pD{�¢;p}£cole�{|mc��mcw p}m�{t{�j
x;e(rtjÈra S��`^p}w=r|jlovoluyw.®DÅ�w2e(ÉHe(rN¤zjvo��(uDw=r|jlw=m�e×·npD����e�xzrte��Fr|uymcr|eS{FoleS{FovuDjl{S¤zp}oluy��{³¡=mce�oleS{a¡=m�pywDrtjvoleS{Fx�py�tp}±
d3 �r|�tjl¡=mceN{���pyol��mcol S{�{|uyw=r¨x�p}� � uyjq{�rt�|bN{ ~ jvÉ; S�|eSw=rt{�« oqp°oluyj.e��zx^uDwce�w=r|jle�ololene(r¨olp8ovuDj�oluy�Dwcuy�td%p}ole�{�uDw=r
�kjq{�jl£cole�d3e�w=r�py{t{|e !� �oluyjl�ywc SeS{ ~ eN{�p}mzrt�|eN{aovuDjl{�­6®

æ3ç i-æ�è



�����������
	�� f^�

����������f ��� S���L��"
m� ��� ������� �
SO�Q�]Ph� ���+v$�O��������P\����L � ���`� 	���s#��L'�XÎ2À ÌZÑsÒØW>^�À7b\� b
�
r|eN{!r�Å³_@�yeS�t{|jluywÃ�%«J£�py{| �{�m���olp�oluyj�py{|�kd3xzr|uyr|jq¡Dm�e ~ enÓÔ Õ.Ö ­
oluyj � � �t S{|mcovrtpsr jlw=r|e��t�sp}olove ~ e���uywz¢;p}w���e ÓÔ%$'&)(�&)+ g �
wcuy�td%p}ole � pD����e�xzrt �e ! �c® �k�}� 
°¤^�y�c® 
 
 �N
�# & ® �=� �
e��zx^uDwce�w=r|jle�olole �N� pD����e�xzrt �e ! �s�k® �}�}f 
°¤ & �z®l� & �y� # f=�c® �D�y�D�
"�e�jl£cmcolo �N� pD����e�xzrt �e ! & ® �=� �k�3¤��N�c® � & �}f�# & ® �D�y�
oluy�yw�uy�td3pyove �Z� pD����e�xzrt �e ! �N�c® �}�D�}f8¤^� 
c® 
y�=�}��# �N�c® �D�D�y�
�=p}d3d%p �Z� pD����e�xzrt �e ! �z® � �y�=�%¤^�y�c® 
c�S����# �c® �f
=�y�

rteS{�r�Å³_@�ye���{|jvuDw���«µrteS{�r�Å³_+± 0+�V�(uDd3xcove�r�­
oluyj � � �t S{|mcovrtpsr jlw=r|e��t�sp}olove ~ e���uywz¢;p}w���e Ó� �
wcuy�td%p}ole & �te!�!e�r| �e ! ±Ë��® �}f��=�%¤��D® �D�y�}��# �y® f��}f 

e��zx^uDwce�w=r|jle�olole f �te!�!e�r| �e ! ±Ç�c® & 
=�y�%¤;�z® f & � 
�# ±Ë��® �D�}fDf
"�e�jl£cmcolo & �te!�!e�r| �e ! ±Ë��® 
D�y� & ¤��D® �k� & � # �y® �z�y�s�
oluy�yw�uy�td3pyove �N� pD����e�xzrt �e ! ±Ç�c® � �c�s�3¤��D® �}f=��# �c® � & � &
�=p}d3d%p �N� �te!�!e�r| �e ! ±Ë��® 
k�s�k�3¤��D® 
D�y� ��# �c® & �D�}f

r|eN{!r�ÅF_��De���{�jluyw 
�« r|eN{!r�Å³_+± 0+�V{�jld3xcovjv¢� Z­
oluyj � � �t S{|mcovrtpsr jlw=r|e��t�sp}olove ~ e���uywz¢;p}w���e Ó� �
wcuy�td%p}ole � pD����e�xzrt �e ! ±Ç�c® � & fk�%¤���® &N& �s��# �c® �f
 & �
e��zx^uDwce�w=r|jle�olole � �te!�!e�r| �e ! ± 
��y® � & ����¤cf �c® �D�}�=� # ± 
N
c® f��Z�y�
"�e�jl£cmcolo � pD����e�xzrt �e ! ±t�D® �sfD�D�°¤;�z® 
=� � & # �c® �}fN
��
oluy�yw�uy�td3pyove �N� pD����e�xzrt �e ! ±Ç�c® & f=�c�n¤;�z® ���D�y��# �y® & �}f �
�=p}d3d%p f pD����e�xzrt �e ! ±!�z® �y�=�%¤���® fk�f
�# �z® �y�y� &

¸ wR��uyw�{�rtp}r|enpym�{t{�j�oqp%�D�tpyw ~ e ~ jvÉ; S�|eSw��(e ~ en�t S{|mcovrtpsr�{�e�w=rt�|e�oleS{��yeS�t{|jvuDw�{���uyd3xcolb(r|ene(r¨{|jld�x�ovjv¢� �e
~ m7r|eS{�r�Å³_+± 0+��{|mc��mcw]x;e(rtjÈr¨ S��`�pywDrtjvololuyw]�(uDd�d3en��e�olmcjv±Ë��j¬®;Ä�e¶rteS{�r×�(uDd�x�ove�r�x^uDm�{t{�e�p°��`�uyjq{�jl��olp
oluyj�ovuD�ywcuD�|d%pyoveD¤ze(r×pyxcx^uD��rte�mcwcenjvw
� uD�|d%p}r|jluywR{|mcxcxcol �d3e�w=r�p}jl�|e¶x�py����p}xcx;uy�|r�p}mc�2rteS{�rt{���e�w=r|��p}mc�H¤
pyovuD�t{a¡=mce�ole�r|eS{�r�{|jvd3xcoljÈ¢^ ¶wce ~ jl{t�(�tjld�jlwce�x�pD{axcovm^{�¡=mce��(eSmz�k±Ë��j¬®
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¸ w�wcuyr|e¶x�py���ÃoleS{ ~ eSw�{�jvr| N{ae(r�x�py��²�oleS{ � uDw��6rtjvuDw�{ ~ e¶�t �x�py��rtjÈrtjvuDw ~ eN{ ~ jvÉ; S�|eSw=rt{ad3u ~ b�oleS{S®
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