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uv�KbP[Uo�T6qURiaOwdR?_>a8odR�W8wdR?_�a�`�W8w%bP[Uo��¤bP[�f]WO�òbP[U�KTKRladf WdX�T6qUR

bP[U��T>a8[%T>a8[UR9Wdj��Awda8rPjURh�KR9R9`i�nrcWdodbPkla8rUbc[�T6qUR�S]_6R9�6R?[1T3`iR?T6qUWUf¢V p }
bP[Uk9R�a8k9k9R9[1TZk9Wd`iSFWd[UR9[%T6�AaO_6R�[UW8T3R9rPbc`ibP[�aOT6Rlf;k9Wd`iSUrPR?TKR9rc{�t8rPW1kla8r
_6bP�KR9�Zk9W8_K_6R9�6SNWd[Nf]bc[�ovT6WIW�[U�KR?T6�ZW8XFa8k9k9R9[%TZk9Wd`i`ia8[Nf]�Zkla8[;_6R9�6jUr�T
bP[#[�R9o�aOT6bcw1R?}/T6W8}ÅS�Wd�6b�T6bPw�R T�_>ad[U�KbcT6bcWd[U��W8X;T6qUR�fUR?_6bcwdaOT6bPwdRek9j]_6w1R
R9w1R9[¹�¤q�R9[#[UW¸SUq]_>a8�6Rek9Wd`i`iad[�f�bP��S]_6R9�KR9[1TlVò�D{¾jU�6bc[Uo¹a8[
aOwdR?_>a8odbP[Uo�S]_6W]k9R9�K�9t%T6qUWdjUodq�t%T6qURva8rPodW8_6bcT6qU`ó�FR9k9Wd`iR9�h�KR9[U�6b�T6bPw�R
Wd[Urc{eTKW��6bcod[Ubc¡�kla8[%T�_6bc�6R9��W8XDT6qUR ÁZÂ k9Wd[1TKW�j]_lV;x�qUR��KR9[U�6b�T6bPw1bcT�{
W8XATKq�R��KRlaO_6k?q�S]_6W%k9R9�K�Ikla8[��NR�k9Wd[%TK_6WdrcrPRlf��%{iT6qUR��¤b�f%T6q�W8XyT6q�R
`iW8w%bc[Uo��¤bP[�f]WO���Aa�[NaO_K_6WO�¾�¤bP[�f]WO�¾_6R9�Kj�r�T6��bP[�a�qUbPodqUrc{M�KR9[��Kbc}
T6bPw�R�a8rcodW8_>b�T6qU`�t�a8[�f�a��¤b�f]R��Ibc[�fUW-��`ia8z1R9�DT6qURvTK_6bcododR?_¤W%k9k9j]_
Wd[Urc{�aOT;rcWd[�o�a8[�f��6jU�U�KT6a8[%T6b�a8rZ_6bP�KR9�;W8X�T6qUR�fUR?_6bcwdaOT6bPw8RdVM�vR?_6Rdt
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Ï¤á,ãFëyÜOÝ Í�¯ Q�R?_6bPwOaOT6bPwdR�SFRla8z�[URlaO_¤T6qUR�R9w�R9[1TIa8�Ia(X/jU[Uk?T6bcWd[eW8X
T6qUR�R9wdR9[1T�T6bP`�RdV
aOX,T6R?_y_6Rla8rPbc·9bP[UovT6qURD¡�rcTKR?_>bc[Uo�a8[�f;fUR?_6bcwdaOT6bPWd[�S]_6W1k9R9�6�AWd[(aI�KR?TAW8X
«d� Á Â k9Wd[%T6WdjU_6� � T6qUR��6a8`iR Á Â k9Wd[%T6WdjU_6���¤bPrcrs�FR�r�aOT6R?_Ij]T6bcrPbP·9Rlf
bP[�R9wda8rPj�aOT6bPWd[�R?�]SNR?_6bP`iR9[%T6�>�*tFa8[�f���a8�KRlf�Wd[�w�aO_6bcWdjU�IWd�U�6R?_6w�Rlf
w8a8rPjUR9��W8X3�¤b�f%T6qU�vW8X3fUR?_6bcwdaOT6bPwdR�SFRla8z%�9t���R�adfUWdS]T6Rlf�ai�¤bP[�f]W-�
�IbPf]TKq�W8X¤~d�d��`��lVM¥I��T6W�T6qUR�T6q]_6R9�6qUWdrPf�tya�SUq]_>a8�KR��FWdjU[�fUa8_K{
bP�hf]R?T6R9k?T6RlfM�¤qUR9[UR9w1R?_�TKq�Rv`iRla8[�w8a8rPjURvW8XyT6qUR�f]R?_6bPwOa8TKbPwdRvS¢Rla8z
bP[�T6qUR��Ibc[�fUW-�$R?�]k9R9Rlf]�I|�ù��l�]úFû��lúyü?V
ý [Uk9R�T6qUR�R9w�R9[1TvbP��f]R?T6R9k?T6Rlf¢tFT6qUR(_6R9r�aOT6bcWd[ �FR?T\�hR9R9[eT6qUR(bc[U}

�KT6a8[1TnW8X�W1k9k9jU_K_6R9[Uk9RIW8X¢T6qUR¤R9w1R9[1T � '?þ8'*E�HAH/),ÿ�' �nad[�f(T6qURva8k?T6j�a8r
SNWd�KbcTKbPWd[MW8XNT6qUR�S�q]_>a8�KRI�NWdjU[NfUaO_K{ ��� 58<%E���C84�� SNWd�6b�T6bPWd[N�A�6qUWdjUr�f
�NR�bP[]wdR9��T6bPo�aOT6Rlf¢V ¿ _6Wd` ¿ bcodj]_6R�«%tA�¤R�f]R?_6bPw�Rlf¼aerPbc[�RlaO_;_6R9r�aO}
T6bPWd[U�KqUbPS¾�FR?T\��R9R9[¸TKq�R '*þd'*E�H(H/),ÿ�' a8[�f¾T6qUR �1'*4*),þ8C8H/),þd'���'6CO+ t
a8rPrcW-�Ibc[Uo¼jU��TKW�¡�[�f¾TKq�R�f]R9w%bPa8TKbPWd[�WdX '*þd'*E�H(H/)^ÿM' X,_6Wd`
T6qUR
a8k?T6j�a8r�SUq]_>a8�6R��NWdj�[�fUaO_K{%V

�
	���
�� Æ�� |d|�ù������¼��� Ç8Æiù��l����Ã ��Ä��
�IqUR?_6R � _6R9S]_6R9�6R9[%T6��T6qUR�rcW%klaOT6bcWd[�W8XySUq]_>a8�KR��FWdjU[�f�aO_K{1t ��
 bP�
T6qUR '?þ8'*E�HDHJ),ÿM' a8[�f����Ëbc�¤T6qUR �1'?4>)^þOC8HJ),þ8'���'6CO+ V
Í�¯���¯ Î! #"DÝ1Ü8á%$�Ý]â¢èlé'&���Ý]àlë(&^èlà
¥Ø�KR?TMW8X�R?�]SNR?_6bP`iR9[%TK�(�hR?_>R�_6Rla8rPbc·9Rlf¸j��Kbc[�o Á Â k9Wd[%T6Wdj]_6��R?�%}
TK_>a8k?T6Rlf�X,_6Wd`¨T6qUR�¥nx��$k9Wd[%T6bc[%jUWdjU���KSFR9R9k*q�k9W8_>SUjU��Wd[�k9Wd[]X^R?_K}
R9[Uk9R�_6R9odbc�KT�_>a8TKbPWd[sÃc�-«-ÄÅVZï¬R��6R9rcR9k?T6Rlf�«d���6SNR9R9k?q(�>a8`�S�rcR9�lt��¤q�bck?q
�hR?_6R�j]TKTKR?_6Rlf��%{�T6qUR�`ia8rPR��KSFRla8z�R?_�»e¥¤uó�¤bcT6q¹a8[�a8S�S]_6WO�%bc}
`MaOT6Rh�KSFR9R9k?q;_>aOT6R�W8Xy�l��`�W8_>a8R-©8�9VZï�R�R?�1TK_>a8k?T6Rlf;T6qUR9bc_ Á Â k9Wd[]}
T6Wdj]_6��a8[�f�fUR?TKR?_6`ibP[URlfiT6qURIS�q]_>a8�KRvk9Wd`i`iad[�f]�hW8X�T6qUR9bc_�jU[Nf]R?_K}
rc{%bP[Uo�`iW%f]R9rP��W8X��KR9k?T6bPWd[�~]Vc�(�%{�T6qUR�a8[�a8rc{]�Kbc�K}Å�%{1}Å��{][1T6qUR9�KbP�lÃ Æ8ÄJV
�vR?_6Rdt%��R�f]bPf�[UW8T¤f]Rla8rF�IbcTKq�S�q]_>a8�KR��FWdjU[�f�aO_6bcR9�hW%k9k9j]_K_6bP[UoiaOX,}
T6R?_(SNa8jU�KR9��rPWd[UodR?_�T6q�a8[¾�8�d� `��ltA�IqUbck?q�kla8[¸�NR�`iW8_6R�Rla8�6bcrc{
f]R?T6R9k?T6Rlf�jU�6bc[�o(TKq�R�T6R9`�SFW8_>a8rsbP[]X^W8_6`MaOT6bcWd[�W8XZT6qUR�S�a8j��KRdV
ívR?�1Tlt��¤R�a8SUSUrPbcRlf�T6qUR(S]_6WdSNW��KRlf�`iR?T6qUW]feW8Xna8j]T6Wd`MaOT6bPk(f]R?}

T6R9k?T6bcWd[MW8XsSUq]_>a8�6R��NWdjU[NfUaO_6bPR9�nT6W�T6qURv�6a8`iR��KR?T�W8X Á Â k9Wd[%T6Wdj]_6�
bP[ W8_>f]R?_�T6W�k9Wd`�SNaO_6R(TKq�R�_6R9�KjUrcT6�9V�xhqUR(_6R9�Kj�r�T6��WdXDTKq�R(R?�]SFR?_K}
bP`iR9[�T6��aO_6R(�KjU`i`MaO_6bP·9Rlf bc[�x3a8�UrPRM�dV ¿ _>Wd` T6qUR(T>a8�UrPRdt�bcT�kla8[
�NR��KR9R9[¾T6q�aOTMT6qUR�`iR?T6qUW]f¹��a8��a8�UrcR�T6W�¡N[�f�a8SUSU_6Wl�]bP`iaOT6R9rc{
|d|d§òW8XFT6qURv`Ma8[1jNa8rcrc{if]R?T6R9k?T>a8�UrPR¤SUq]_>ad�KRI�FWdjU[NfUaO_6bcR9�lt��Ib�T6q�a8[
bP[U�KR?_KT6bPWd[�_>aOT6R�k9Wd`iS�aO_>a8�UrPR�T6W(T6qUR�fUR9rcR?T6bPWd[�_>aOT6RdV

�hé�)*&^Ý ®F¯ mA�]SFR?_6bc`iR9[%T>a8rd_6R9�Kj�r�T3�Kq�W-�IbP[Uov[]jU`;�NR?_6�AW8XFfUR*T6R9k?T6Rlf
�NWdjU[�fUaO_6bPR9�va8[�f�bP[U�KR?_KT6bPWd[U�9V

Y�[U[UR?_ ¶ q]_>ad�KR���WdjU[NfUaO_6bcR9� �8Ç
Q�R?T6R9k?T6Rlf Æ�~
��W�jU[�fUaO_6bPR9�
Y�[U�6R?_KT6bcWd[�� �9Æ

Y�[�T6qUR�[UR?�%T¤�KR?T¤W8XZR?�]SNR?_6bP`iR9[%T6�9t1�¤R�R9wda8rcj�aOT6RlfMT6qUR�`iR?T6qUW]f
a8��T6W(T6qUR�f]R9w%b�aOTKbPWd[�W8XsT6qUR�f]R?T6R9k?T6Rlf��FWdjU[�fUaO_6bPR9���Ib�T6q�_6R9�6SNR9k?T
T6W�T6qUR�a8k?T6j�a8rD�FW�jU[�fUaO_6bPR9��bP[¼TKq�RM�KSFR9R9k*q¬�¤alwdR?X^W8_6`�V�ï�R��6R?}
rPR9k?T6Rlf¢tZa8`�W�[Uo�T6qURiSUq]_>ad�KRi�NW�jU[�fUaO_6bPR9��j��KRlf�bP[�T6qURMS]_6R9w%bPWdjU�
R?�]SNR?_6bP`iR9[%T6�9t-Æ��IS�q]_>a8�KR��FWdjU[�fUaO_6bPR9�yT6q�aOT3a8k?T6j�a8rPr�{�k9W8_K_6R9�KS¢Wd[�f
T6W�`Ma-��W8_;�K{%[1T>a8k?T6bcki�FWdjU[�f�aO_6bcR9�ltya8[Nf�f]R?T6R?_6`ibc[�Rlf�T6qURMf]R9w%bPaO}
T6bPWd[(W8X�T6qUR¤fUR?TKR9k?T6Rlf;�FWdjU[�f�aO_6bcR9�A�¤bcT6q(_6R9�KSFR9k?TAT6WvT6qUR9b�_3k9W8_K_>R9k*T
SFWd�KbcT6bcWd[��9t%bP[MTKR?_>`���W8Xs[]jU`(��R?_�W8Xs`iW8_>a8RdV3xhq�R¤_6R9�6jUr�T6��a8_6Rvf]R?}
�6k?_6bc�FRlf�bP[�xAad�UrcR�«%V

��é�)*&^Ý Í�¯ m3�%SFR?_6bc`iR9[%T>a8r%_6R9�KjUrcTA�¤bcT6q;_6R9�KS¢R9k?TAT6WvT6qUR¤f]R9w%bPaOT6bPWd[
bP[�T6qUR�f]R?T6R9k?T6Rlf��FWdjU[�f�aO_K{�S¢Wd�6b�T6bPWd[�V

Y�[�[UR?_ ¶ q]_>a8�KR��hWdjU[�fUaO_>bcR9� Æ��
Q�R?T6R9k?T6Rlf ívWiQ�R9w1b�aOT6bcW�[ �-�
��W�jU[�fUaO_6bPR9� �?}Å`iW8_>a �lÌ ~��

Q�R9w1b�aOT6bcWd[
«-}Å`�W8_*a8R «
Q�R9w1b�aOT6bcWd[

¿ bcodjU_6Rv~��KqUW-�I�Dad[MR?�Ua8`iSUrPRIW8XsSUq]_>ad�KRI�FWdjU[NfUaO_K{Mf]R?T6R9k?T6bPWd[
jU�6bc[�o�T6qUR�S]_6WdSFWd�KRlf�`iR?T6qUW%f�VAxhqURDk9Wd[%T6R9[1TsW8X]T6qUR�j]TKTKR?_>ad[Uk9RnbP�9�
ð�fUadbc`iWdz%j]T6Wd�KqUbcT6R?�¤a�zOa8[NaO_6b�z�W�W�q�a8ív[�a�z�W8T6Wdo�a�zda8zOaO_6R?TKRla8_6jUíI}
f]R9�6jUo�a�{�W1Wd�6j]_6jU[Ub*�KbPf]W%W8T6�KjUjU{%a8z%j�f]R9íI��adfUR9�KjUz8a��6W8_6R9[Ub�zda8ív�6j]}
_6j¦odb ��j]T6�KjNf]R9�KqUbcT>aO_>a$[�a8í�f]R9`iW${1Wd_6Wd�KqUbPb�T6WdbPjÑzda8bc�6q�a8z%j�f]R¹{1}
W8_6Wd�6qUbPb��¤adzdR f]R9�6jU[URdV ð � ¥I��T6W�T6qUR TKbcT6rcRdtIT6qUR?{�k9W8wdR?_�a��IbPf]R
wdaO_6bPR?T�{�W8X¤T6WdSUbPk9�9t3�UjUT(bc[��Kq�W8_KTlt3bcX�T6qUR�TKq�R9`�R�q�a8�ia8[1{�_6R9r�aO}
T6bPWd[e�¤bcTKq�adj]T6Wd`ia8TKbPk�bc[1T6R?_6S]_6R?T6bP[Uo�TKR9rPR9SUqUWd[�Rdt¢W8_�a8[%{�_6R9r�aOT6Rlf
T6R9k?qU[UWdrPWdodbPkla8rFbP�K�Kj�R9�9tUTKq�R9[�bcT��¤bPrcrs�FR�¡�[URdt]��Wd[�º T¤b�T�+O�

 0.0  1.0  2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0 10.0 11.0 12.0

TIME [s]

WAVEFORM (a)

1.24 4.92 8.19 9.88

10.0

100.0

1000.0

 0.0  1.0  2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0 10.0 11.0 12.0
TIME [s]

FREQUENCY [Hz]
(b)

1.221.63 4.92 8.24 9.93

10.0

100.0

1000.0

 0.0  1.0  2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0 10.0 11.0 12.0
TIME [s]

FREQUENCY [Hz]
(c)

10.0

100.0

1000.0

 0.0  1.0  2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0 10.0 11.0 12.0
TIME [s]

FREQUENCY [Hz]
(d)

 0.0  1.0  2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0 10.0 11.0 12.0
TIME [s]

DERIVATIVE
(e)

Ï¤á,ãFëyÜOÝ ��¯ ¥I[�R?�Ua8`iSUrPR�W8XnSUq]_>a8�6R;�FWdjU[�fUa8_K{�f]R?T6R9k?TKbPWd[�V � a1�
�6SNR9R9k?q¾��a-wdR?X^Wd_6`�t � �F�Mk9W8_K_6R9k?T�SUqU_>a8�KRe�FWdjU[�fUa8_6bcR9� � w�R?_KT6bPkla8r
rPbc[�R9�>�*t � k-��f]R?T6R9k?TKRlf S�q]_>a8�KR(�¢WdjU[�fUaO_6bPR9�9t � f��¤¡Nr�T6R?_6Rlf Á Â k9Wd[]}
T6Wdj]_�a8[�f � R-��f]R?_6bPw8aOTKbPwdR�W8XA¡�rcTKR?_6Rlf�k9Wd[%TKW�j]_lV

Í�¯-,y¯ ��Þ¢âyàlá/êyÝ1ÜOé�èlá,Þ¢âyà
Y�[eT6qUR(S]_6R9�KR9[1Tv`iR?T6qUW]f¢tFT6qUR;R?�%S¢R?_6bP`iR9[�T6�v�Kq�W-��Rlf�T6q�aOT�R9rcbP`�}
bP[�aOT6bP[UoMbP[U�KR?_KT6bPWd[U�Ibc��a8[ebc`iSFW8_KT>a8[%TIbc�6�KjUR�T6q�aOTv_6R9`Ma8bc[U�IT6WM�FR
�6Wdrcw1Rlf¢V � Y�[¸T6qUR�R?�]a8`iSUrPR��KqUWO�I[¼bP[ ¿ bPodj]_6R�~]tDX^W8_ibc[U�KT>a8[Uk9Rdt



T6qUR?_6Rvbc�ha8[�bP[U�6R?_KTKbPWd[�aOT��dV Çd~��lV �(YÅT��¤a8�ha8rP�KW([UW8T6RlfiT6q�aOTh`iWd�KT
W8X�T6qUR¤bc[U�6R?_KT6bcWd[��AW]k9k?jU_K_6Rlf��IqUR9[(T��hW�SUq]_>a8�6Rh�¢WdjU[�fUaO_6bPR9�Z�¤R?_6R
f]R?T6R9k?T6RlfMk9rcWd�6R¤T6W(Rla8k?qiWdTKq�R?_ � �Ib�T6qUbP[�a8[�bP[%TKR?_6wOa8rNW8XyrPR9�K�DT6q�a8[
�dV �(�9V �
xhqUR;`Ma8bc[�_6Rla8�KWd[eX^W8_�T6qUR�bP[U�6R?_KTKbPWd[ R?_K_6W8_6��bP�vTKq�R�X/a8k?T�TKqNaOT

T6qUR�a8k9k9R9[%T;k9Wd`iSFWd[UR9[%T6��aO_6R�[UW8T(k9Wd`iSUrPR?T6R9r�{¬k9Wd`iS]_6R9�6�KRlf¼�%{
T6qUR�rPW-�¤}ÅS�a8�K�s¡Nr�T6R?_lV/.sWO��R?_6bc[UoIT6qURhk9j]TK}ÅW8½MX,_6Rl£1jUR9[Uk?{��hWdjUr�f�_6R?}
f]j�k9Rhbc[U�6R?_KT6bcWd[MR?_K_6W8_6�9t���j]Tn�Ib�T6q(T6qUR¤�KR?_6bPWdjU�DR?�%SFR9[U�KR¤W8X¢rPWO��R?_K}
bP[UoIT6qUR�f]R?T6R9k?T6bcWd[(_>aOT6RdVAY�[(W8_>f]R?_3TKW�fURla8r1�Ib�T6q;T6q�bc�ASU_6Wd�UrPR9`�tdbcT
bP�ZSFWd�K�KbP�UrPR�T6WIj��KR�T6qURhS�aO_KT6b�a8r]a8[Na8r�{]�KbP��}Å�%{%}J�K{%[1T6qUR9�KbP�y�Kk?qUR9`iR�bP[
T6qUR�[�R?�1TI�6R9k?TKbPWd[�tN�%{��KR?TKT6bP[UoMw8aO_6bPWdjU�¤_6R9k9Wdod[UbcTKbPWd[�q%{]S�WdTKq�R9�KR9�
�Ib�T6q�a8[Nf��¤bcT6qUWdj]Tva(S�q]_>a8�KR�k9W�`�`Ma8[�f�V

��¯ Ú�Î��;Ò�³�´ ³�ÏòÐ(³����;Îv� ° ³��Õµe��ÎØ³iÏ
Ð���³��Z³�´ ° ��Ï¤Îv���;µ���Î��

x�qURiS]_6WdSFWd�KRlf¬`�R?T6qUW]f�bP���Na8�KRlf¬Wd[¬odR9[UR?_>aOT6bP[Uo ÁZÂ k9Wd[%T6Wdj]_6�
X^W8_v_6R9k9Wdod[UbcT6bcWd[ekla8[�f]b�fUaOT6R9��Wd�]T>a8bP[URlfe�1{�TKq�R;W8_>fUbc[�aO_K{�_>R9k?W�o8}
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k?qUWd�6R9[��KW�a8�ITKWM�¢R9odbc[eaOTIT6qUR�RlaO_6rPbPR9��Tv�K{%[%T>a8k?T6bck��NWdj�[�fUaO_K{�bP[
£1jUR9��T6bPWd[�t3R9[Nf]bc[�o���`iW8_>a8R�r�aOT6R?_lV�Y�[¬T6qUR�k9j]_K_6R9[%T;kla8�6R9�9tAT6qUR
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Ï¤á,ãFëyÜOÝ¡  ¯ ¶ aO_KT6b�a8r�a8[�a8rc{%�6bc�K}J�1{%}J�K{%[1T6qUR9�6bc�sR?_K_6W8_6�sX^W8_yT6qURDj]TKTKR?_K}
a8[Uk9R9�¤W8XZkla8�KR9����T6WiÆ��IbcTKq�k9W8_K_6R9k?Tva8[�f�bP[Uk9W8_K_6R9k?TIq%{]S�W8T6qUR9�6R9�
Wd[�T6q�R�adk9k?R9[%T�T�{]S�R9�9V
SNW8_KT6bcWd[�ðd`iR9[UW�`ia8R9[�bcð��Ia8���KR9rPR9k?T6Rlf X^W8_ p �Ma8[Nf T6qURiSNW8_6TKbPWd[
ð8T>a8z%jU[UbPív[UWdð�X^W8_ p «%V�¥Ik9k9W8_>f]bP[Uo�T6W�T6qURMSU_6Wd�KW%fUbcki_6j�rcR9�ltAadf%}
f]bcT6bcW�[�a8rsSUq]_>a8�KR�k9Wd`�SFWd[UR9[%T6� � SUq]_>a8�KR�k9Wd`�SFWd[UR9[%T6�IodR9[UR?_>aOT6Rlf
�1{��K{%`���WdrP� ¶ «�W8_ ¶ ~��vW%k9k9jU_�aOT Á Â k9Wd[%TKW�j]_6��k9W8_K_6R9�KSFWd[�f]bP[Uo
T6Wi`Ma-��W8_���{][%T6adk?TKbPk��FWdjU[�fUaO_6bPR9� � SUq]_>a8�6R��FWdjU[�fUaO_6bPR9�>�*V�Y\[�T6qUR
R?�]S�R?_6bP`iR9[%T9tFT6qUR�X^W�rcrPWO�¤bP[UoiT6q]_6R9R(kla8�KR9�v�¤R?_6R;a8�6�KjU`iRlf�a8�vT6qUR
SNWd�K�KbP�UrPR�q%{]S�W8T6qUR9�KR9��X^W8_¤T6qUR�a�fUf]bcTKbPWd[�a8r�SUq]_>a8�6R�k9Wd`iSNWd[�R9[%T9�
Ò ®8D a�SUq]_>a8�6R�k?W�`�`Ma8[�f � W8Xhadf�f]b�T6bPWd[�a8r3SUq]_>a8�KR�k9Wd`iSFWd[UR9[%T*�

bc`i`iRlf]b�aOT6R9r�{��NR?X/W8_6R�T6qUR�SFW8_KT6bcWd[st
Ò Í#D [UWiS�q]_>a8�KR�k?W�`�`Ma8[�f�aO_6WdjU[�f�TKq�R�SFW8_6TKbPWd[�t
Ò �#D a
SUq]_>a8�6R¸k9Wd`i`Ma8[�f�bP[U�6bPf]R¹W8XMT6qUR¾SFW8_KT6bcWd[�t�w%bc·dVPt��¢R?}

T��hR9R9[ ðdjU`ibPo�a8`iR9[UWdð�a8[�f ðd`Ma8R9[UbPðMX/W8_ p �ia8[Nf��FR?T��hR9R9[
ðdzdR9�K�6R9z1bP�Kq�b�T>a8ðia8[�f�ðdz%jU[UbPív[UWdð(X^W8_ p «%V

�I{%SNW8T6qUR9�KbP���;�¬k9W8_K_6R9�KSFWd[�f]�eT6W¸T6q�R�_6R9�6jUr�T6� p �dºIa8[�f p «%º
W8XnT6qURibP[Uk9W8_K_6R9k?T�_6R9k9Wdod[Ub�T6bPWd[�V�¥Ir�T6q�WdjUodq��FW8T6q�W8X�q%{%SNW8T6qUR9�KR9�
��«�a8[�f¬��~��hR?_6R�a8�K�6jU`iRlf¼a8�;T6qUR Á Â k9Wd[%T6Wdj]_6��X^W8_�T6qUR�k9W8_K}
_6R9k?Ti_6R9k9Wdod[UbcT6bcWd[�t¤q%{%SNW8T6qUR9�KbP���;�eado8_6R9Rlf¹�Ib�T6q¹T6qUR�S]_6W��KWUf]bck
_6jUrPR9�hX/W8_ p �dtU�¤q�bcrPR�q%{]S�W8T6qUR9�6bc�I��«�a8o8_6R9Rlf��¤bcT6q�T6qUWd�6R�X^W8_ p «%V
Q�bc�KT6a8[�k9R9���FR?T\�hR9R9[�Wd�U�KR?_6w�Rlf�k9Wd[%T6Wdj]_6�¤ad[�f�`iW%fUR9r�}ÅodR9[UR?_>aOT6Rlf
k9Wd[1T6Wdj]_6�AaO_6Rh�6qUW-�¤[(a8�3R?_K_6W8_6�AW8XNSNaO_KT6bPa8r]a8[�a8rc{%�6bc�K}J�%{%}Å��{][�T6qUR9�6bc�
bP[ ¿ bcodj]_6R�Ç]V¼Y�[¸�FW8T6q��>a8`iSUrcR9�ltn�6`Ma8rcrPR?_ifUbc�KT6ad[Uk9R9�(��R?_6R�Wd�U}
�6R?_6wdRlf�X^W8_AT6qURhk9W8_K_6R9k?TA_6R9k9Wdod[UbcT6bcWd[st8w%bP·dVctdq%{]S�W8T6qUR9�6bc�A��«¤X^W8_ p �
a8[�fMq%{]S�W8T6qUR9�6bc�h��~�X/W8_ p «%t]bP[�f]bPklaOT6bc[�o;TKqNaOT�T6qURv¡�[�adrN_6R9k9Wdod[Ubc}
T6bPWd[v_6R9�Kj�r�T6�ykla8[��NRnk9W8_K_6R9k?T6r�{��6R9rcR9k?T6Rlf�X,_6Wd`
�6R9w�R?_>a8r8kla8[�f]b�fUaOT6R9�
jU�6bc[�o�S]_6Wd�KW]f]bPk�X^RlaOT6j]_6R9�9V
��¯-,y¯ ´�Ý%è9Ý]ßdèlá,ÞFâ�Þ8:vÐ{<yÜOé�à9Ý��;ÞFëZâZêyé�Ü8á,Ý]à
¥IrcT6qUWdjUodq�T6qUReS]_6WdSFWd�KRlf#`iR?TKq�W%f�[UR9Rlf¾T6W¼�¢R�¡N[�a8rcrc{�R9w8a8rPj]}
aOT6Rlf¬a8X,T6R?_(�¢R9bc[�oebP[Uk9W8_6SFW8_>aOT6Rlf¬bP[¼�6R9od`iR9[%T6a8rc}Å��a8�KRlf�_6R9k9Wdod[Ubc}
T6bPWd[���{]��T6R9`i�9t%b�T6��SFR?_KX^W8_6`Ma8[Uk9R��Ia8�3T6R9�KT6R9fibP[iT6q�RIf]R?T6R9k?T6bcWd[MW8X
SUqU_>a8�KR(�NWdj�[�fUaO_6bPR9�9V�xhqUbP��bP���NR9kla8j��KR�bc[UX^W8_6`MaOT6bcWd[�Wd[�S�q]_>a8�KR
�NWdjU[�fUaO_6bPR9�vbc�vw�R?_6{�j��KR?X^jUrZa8�IT6qUR;k?W�[U��TK_>a8bP[%TK�IbP[�T6qUR�_6R9k9Wdod[Ubc}
T6bPWd[�S]_6W1k9R9�6�9tU�Uj]T�T6qUR9bc_¤k9W8_K_6R9k?T¤fUR?TKR9k?T6bPWd[�bP���KW�`�R?T6bP`iR9�I£1jUb�T6R
f]bcæMk9jUrcT�jU�6bc[Uo¹Wd[Urc{�W8X�SU_6Wd�KW%fUbck�X^RlaOT6j]_6R9�lV ¥I�K�6jU`ibc[Uo¹T6q�aOT
SUqU_>a8�KR��FWdjU[NfUaO_K{�SFWd�KbcT6bcWd[U��qNadf��¢R9R9[e�KqUbcX,T6Rlfe�1{�Wd[UR;W8_vT��hW
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Ï¤á,ãFëyÜOÝ³² ¯ ¶ aO_KT6bPa8rya8[Na8r�{]�KbP��}Å�%{1}Å�K{%[1T6qUR9�KbP�¤R?_6_6W8_6�¤X/W8_v�6ad`�S�rcR9�
p �ia8[Nf p «M�¤bcT6q�q%{%SNW8T6qUR9�KR9��W8X�k9W8_K_6R9k?T�a8[�f bP[Uk9W8_K_6R9k?T�_6R9k9Wdo8}
[UbcT6bcW�[�V
`iW8_>a8R�f]jUR;T6Wi_6R9k9Wdod[UbcT6bcW�[eR?_K_6W8_>� � Wd[�R;W8XnT6qUR(q�aO_>f]R9��T�k9Wd[�f]bc}
T6bPWd[U�vX^W8_�T6qUR(`�R?T6qUW]f��IT6qUR;S]_>WdSNWd�6Rlf `�R?T6qUW]f��¤a8�vR9wda8rPj�aOT6Rlf
a8��T6W��¤q�R?T6qUR?_;bcT;k9WdjUrPf¼f]R?T6R9k?T��KjUk?q��Kq�b�X,T6�-Ã��l~OÄÅV�xhqURMR9wdadrcj�aO}
T6bPWd[��¤a8�Dk9Wd[�f]j�k*T6Rlf�jU�6bc[�o�T6q�RI�6ad`�R�¥Dx���k9Wd[%T6bc[%jUW�jU���KSFR9R9k*q
k9W8_6SUj��IbP[��6R9k?T6bcWd[�«%V ~UV ¿ bc_6��TltN`Mal�KW8_ISUq]_>a8�6R��FWdjU[�fUaO_>bcR9�I��R?_6R
�6R9rcR9k?T6Rlf�`Ma8[%j�a8rcrc{�X,_6W�`¦T6qURI��_6bcTKT6R9[�TKR?�%ThW8XsTKq�RIk9W8_6SUj��9t]a8[Nf¢t
T6qUR9[�t�X/W8_vRla8k?q��6R9rcR9k?T6Rlf��FWdjU[�f�aO_K{1tUT6qUR;R?�%bP��T6R9[Uk9R;W8XnaiSUq]_>a8�KR
k9Wd`i`Ma8[�f��Ia8�hk?qUR9k>z�RlfMX^W8_�T6qUR�Wd�U�6R*_>w�Rlf Á Â k9Wd[%T6WdjU_6���1{MT6qUR
W8_6bPodbP[�a8r�ad[�a8r�{]�KbP��}Å�%{%}J�K{%[1T6qUR9�6bc�hS]_>W1k9R9�K�lVDx�qUR�R?�]SNR?_6bP`iR9[%T��Ia8�
k9Wd[�fUjUk?T6Rlf X^W8_�SUq]_>a8�6Ri�NWdj�[�fUaO_6bPR9��a8k?T6j�a8rPr�{�a8k9k9Wd`iS�a8[UbPRlf��1{
SUqU_>a8�KRek9Wd`i`Ma8[�f]�lV�ï¬ReR?�]k9rPj�f]Rlf¾S�q]_>a8�KRe�FWdjU[�f�aO_6bcR9���Ib�T6q
rPWd[Uo;S�a8jU�6R9� � rPWd[UodR?_DT6q�a8[�~��8��`i�DX^W8_�T6qUR¤k9jU_K_6R9[%TDR?�]SNR?_6bP`iR9[]}
T*�*V¹ghWd[U�KRl£1jUR9[%T6r�{1t�~�|�SUqU_>a8�KR��FWdjU[�fUaO_6bPR9����R?_6R��KR9rPR9k?T6Rlf�X^W8_
T6qUR�R?�]SFR?_6bc`iR9[%TlV
uv[UrcbPz1R�TKq�R�S]_6R9w%bcWdjU�¤�KR9k?T6bPWd[�tUTKq�R�S¢W8_KT6bcWd[�T6W��FR��KjU�%��R9k?T¤T6W

T6qUR�S�aO_KT6b�a8rIad[�a8r�{]�KbP��}Å�%{%}J�K{%[�T6qUR9�KbP���¤ad��adj]T6Wd`ia8TKbPkla8rPr�{¸�KR?T�a8�
T6qUR(SNR?_6bPW]f W8X¤�(���Ib�T6qeT6qUR(bc[UbcT6bPa8rASFW��KbcTKbPWd[ W8XnTKq�R;k9Wd`i`Ma8[�f
X^W8_ik9W8_K_6R9k?Ti_6R9k9Wdod[UbcT6bcWd[¹aOT�TKq�R�k9R9[1T6R?_lV ¿ bPodj]_6R�|��6qUWO�¤�(T6qUR
SFWd�KbcT6bcWd[���X^W8_�T6qUR�X^WdrcrPWO�¤bP[Uo;T��hW��KSFR9R9k?q��6a8`iSUrPR9�9�
Û ®8D ðdz1W�Wd·la8��a8[UodW%W]WØ�Kq�b�T6R9R9�Kq�b�T6R9bcT6a�fUa8z�R?_6R9��a ©Ê��b�f]W%W8T6R9z1bP[Ub

qUbPz1bPW8T6Wd�6aO_6R9`Ma8�6j�V ð � Y�XyT6qUR���a8[Uz%bP[Uoia8k9k9WdjU[%T�bc�¤�KSFR9k9b�¡�Rlf�t
T6qUR�k?q�aO_6odR��IbcrPr��NR�a8jUTKWd`MaOT6bPkla8rcrc{��KjU�UT�_>adk*T6Rlf�V �

Û Í#D ðd`iW1k?qUbc_6Wd[�q�a8SUS%{1W�Wd[UW8T6Wdz%bc`iWM©;[�bcSUSFWd[UodW]f]R�{1Wd_6Wd�KqUbPbc[U}
W%fUR9�KjU[URr+lð � í�aOT6j]_>a8rPr�{%t���R�kla8[#`Ma8z�R�T6qUReS]_6R9�6R9[%T6a8TKbPWd[
a8rP�KW�bP[���adS�a8[UR9�KRdtUkla8[�º T¤��Rr+O�
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Ï¤á,ãFëyÜOÝµ´ ¯ ¶ W8_KT6bcWd[���W8X�SNaO_KT6bPa8r�a8[�a8rc{%�6bc�K}J�%{%}Å��{][�T6qUR9�6bc�nX^W8_�T��hW
�6R9[%TKR9[�k9R;�KSFR9R9k?q��>a8`iSUrcR9��¶;� � jUSUSFR?_*��a8[�f·¶�« � rPWO�hR?_*�*t¢bP[�f]bc}
klaOT6Rlf��1{�T6qUbPk*z�qUW8_6bP·9Wd[%T>a8rF��aO_6�lVDx�qUR�w1R?_KTKbPkla8r�rcbP[UR9�Ibc[�T6qUR Á Â
k9Wd[%T6Wdj]_�bP[�f]bPklaOT6R�T6qUR�rPW1klaOT6bPWd[U��W8X3SUq]_>a8�6R��NWdj�[�fUaO_6bPR9�9V



xhqURD�Kr�a8�Kq�R?�hº ©%ºObc[Nf]bcklaOT6RDT6qUR�rcW%klaOT6bcWd[;W8X�S�q]_>a8�KR��FWdjU[�fUaO_6bPR9�9V
��R9�6bPfUR9�AT6qURvkla8�KRIW8X�k9W8_K_6R9k?TD_6R9k9Wdod[UbcTKbPWd[�t1TKq�RIS�aO_KT6b�a8rNa8[�a8rc{]�Kbc�K}
�1{%}J�K{%[1T6qUR9�6bc���¤a8�sk9Wd[�f]j�k?TKRlf�aOX,T6R?_A�Kq�b�X,T6bP[Uo¤T6qURnbP[UbcT6bPa8r%SNWd�6b�T6bPWd[
W8XsT6qUR�SUqU_>a8�KR�k9Wd`i`Ma8[�f���a8k?z1��aO_>f�a8[�f�X/W8_K�¤aO_>f¢t]�1{MWd[UR�a8[Nf
T\�hW¤`iW8_>a8RdVyï�qUR9[��Kq�b�X,T6bP[UoIT6qUR�SUq]_>a8�6RDk9Wd`i`Ma8[�f�X^Wd_K�¤aO_>f¢t-��R
q�adf(T6W�[UW8T6RI�KWd`iRISFR9k9jUrPbPaO_>b�T6bPR9�nW8Xs��a8SNa8[UR9�KRva8k9k9R9[%TKjNaOTKbPWd[�VZY\[
�KT6a8[NfUaO_>fe��a8S�a8[UR9�6Rdt¢a8[µ¸F}Å`iW8_>aM��W8_>f�bc��jUT�T6R?_6RlfeWd[Urc{�bP[ Wd[UR
Wdj]T(W8X�¸ � ��a8k9k9R9[%T�T�{%SNR9�9t3a8rcT6qUWdjUodq¼T6qUR Á Â k9Wd[%T6Wdj]_;k9WdjUr�f
�NR�X^W8_6`iRlf��%{�«º¹�k9Wd`��UbP[�aOT6bcWd[���W8XnqUbcodq a8[�f�rPWl�Êk9Wd[U�KTKbcT6jUR9[%T
`iW8_>a8RdVA¥I�Da�_6R9�6jUr�Tlt�bcXFT6qUR�¡U_6��T�`�W8_>a�W8X�a���W8_>f(qNa8�na�qUbPodq Á Â
k9Wd[1T6Wdj]_ltdT6qURvX^WdrPrcW-�Ibc[Uo;`iW8_>a8Rv�KqUWdj�rPfMq�aOw8R�a�rPWO� Á Â k9Wd[1TKW�j]_lV
x�qUbP�Aa8k9k9R9[%TyT\{%SFR�bc�nf]R9[UW8T6Rlf;�%{�T\{]S�R��dt�a8�na8r�_6Rladf]{�`iR9[%T6bcWd[URlf
bP[��6R9k*T6bPWd[ ~]V ~]V ý [�T6qUR�k9Wd[%TK_>aO_K{1tUbcX3TKq�R�¡U_6�KTv`iW8_>aiq�ad�vaMrcWO�
ÁZÂ k9Wd[1T6Wdj]_lt]TKq�R��KR9k9Wd[�f�`�W8_>ai`(j���T�q�aOwdR�a(qUbPodq ÁZÂ k9Wd[1TKW�j]_lV
x�qUR?_6R?X^W8_6Rdtsb�X�T6qURMa8k9k9R9[%T�T�{]S�RiW8X�T6qURM¡U_6��T���W8_>f bP[¬a�S�q]_>a8�KR
bP��W8_6bPodbP[�a8rcrc{�[UWd[]}JT�{%SNR��dtAaOX,T6R?_(a�Wd[UR?}Å`�W8_>a�X^W8_K��aO_>f��KqUbcX,T;W8X
T6qUR�SUqU_>a8�KR�k9Wd`i`Ma8[�f¢t�bcTIkla8[��KTKbPrPr¢_6R9`Ma8bP[�[UW�[]}/T�{]S�Ri���¤bcT6q�a
Wd[UR?}Å`iW8_>a�X^W8_K�¤aO_>fM�Kq�b�X,ThW8X�T6qUR�Wd[U�KR?ThW8XsTKq�Rva8k9k9R9[%TDk9Wd`i`Ma8[�f
� kla8�KR��-�(W8_Mb�Ti�KqUWdjUr�f¸�FR�TK_>a8[���X^W8_6`iRlf¸bP[%TKW T�{%SNR����Ib�T6q¹[UW
�6qUb�X^T�bP[�T6qURiWd[U�6R?T�W8XhT6qURMa8k9k9R9[%T�k9Wd`�`Ma8[Nf � kla8�KR�«d�*Viï�qUR9[
T6qURDW8_6bPodbc[�a8r%a8k9k9R9[%TsT�{%SNR3�Ia8�yW8XUT�{]SNRI�dt8b�TZ�¤a8�srPR?X,TZj�[Uk?q�a8[UodRlf¢t
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