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Ý�Þàß w l©p�Y>[_W�XLW%\_l \_l ohWg{FWvp]l |ha�Y(aZY(u qFp]l©p/\8Yhp]á4l aRohchu oRl aP|1p]l ^�â
iPu©Y�\_l cha-dUch[�W�ohW�[_qàXLc(\_W�ab\_l©Y(ugk%ch^`XLchaPW�ab\�dµY(iPu \vã2äHzPW�Y(l ^
c(d�\_zPl©pHych[_á`l©pg\_c`Y(u u c�yÅ\_zPW�p]iZk�k%Wvp_prdUiPu u q´{FW�XPu c�qhWv{ w iF\_c(â
jb\_W�ohW�Ý�Þàß w \_cRchuHåµæf[_l©k%W2ç%è�é�ê ë`ìvíhíRîRïLÝ0l [8pr\8ßgY([]\_z·~(ðhðPì¦ñ
\_c2ych[_á�y>l \_ztu©Y([_|hW�[�|h[_chiPXZp�c(dHp]qFpr\_W�^´p�\rqRXPl©k�Y(u u q#u l aPáhWv{
x q=aPW%\rych[_áFp`p]iZk8zòYhp�\_zPW-e w�ó¸ô�x iZp�ãËäHzPW#õbiZY(u l \8Y�\_l ohW
W�u Wvk�\_[_l©k�Y(u�[_W�XP[_Wvp]W�ab\8Y�\_l cha�iZp]Wv{�l a#\_zPW w iF\_cbpr\_W�ohW�\_cRchu0Y(u â
u c�y1p4Y(aZY(u qFp]l©p1\_c x W�XLW�[]dUch[_^`Wv{àWvY([_u q�l a·\_zPW´{FWvp]l |ha·XP[_c(â
k%Wvp_pgdUch[g\_zPW¸^´Y�örch[_l \rq`c(d0Y(iF\_ch^`c(\_l ohW4p]qFpr\_W�^´pHY(aZ{´dµY(iPu \8p�ã
÷ \_zPW�[ych[_á`l©pHk%iP[_[_W�ab\_u q`l a�XP[_ch|h[_Wvp_p
\_c�XP[_c�oRl©{FW>\8Y([_|hW%\_Wv{
õbiZY(ab\_l \8Y�\_l ohW�Y(aZY(u qFp]l©pHdUch[4p]l \_iZY�\_l chaZp>y>zPW�[_W�\_zPWCõbiZY(u l \8Y�\]â
l ohW`Y(XPXP[_cbYhk8zà{FcRWvp4aPc(\¸XP[_c�oRl©{FW�W�aPchiP|hz·{FW%\8Y(l u¿m�Y(aZ{·Y(u©p]c
u©Y�\_W#l aÅ\_zPW·{FWvp]l |haÅXP[_cFk%Wvp_p`y>zPW�aòaRiP^`W�[_l©k�Y(u>o�Y(u iPWvp�Y([_W
áRaPc�y>a�ã
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w iF\_ch^`c(\_l ohW1l aZ{FiZpr\_[_q`XP[8Yhk�\_l©k%W1|hW�aPW�[8Y(u u qC[_WvõbiPl [_Wvp
chaPu q
p]l aP|hu W¸dµY(iPu \4p_k%W�aZY([_l cbpg\_c x WCk%chaZp]l©{FW�[_Wv{KmZY(u u c�y>l aP|´Y(aàY x â
pr\_[8Yhk�\_Wv{·p]qFpr\_W�^�^`cF{FW�u�\_c#[_W�XPu©Yhk%WC\_zPW�k%ch^`XLchaPW�ab\�u W�ohW�u
p]l ^CiPu©Y�\_l chaºdUch[�\_zPW#p]qFpr\_W�^´p�c(d¸Y·^CiPu \_l â¢p]qFpr\_W�^úY(aZY(u qFp]l©p
\_zZY�\�þhÿ��/ÿ�è
l aZk%u iZ{FW`Y�dµY(iPu \vãCäHzPl©p�k�Y(a·XP[_c�oRl©{FW x l |#p_Y¦obâ
l aP|bpHl aàp]l ^CiPu©Y�\_l cha2W��/ch[]\�{FiP[_l aP|�Y(a�W�ab\_l [_W�y>zPchu W�ohW�zPl©k%u W
Ý�Þàß w y>l \_zPchiF\2u cbp]l aP|º\_zPWàW��/Wvk�\8p�c(dCYtdµY(iPu \�cha c(\_zPW�[
p]qFpr\_W�^´p�ã=äHzPW�Y x pr\_[8Yhk�\_Wv{=p]qFpr\_W�^ ^`cF{FW�u©p`^CiZpr\´Yh{FzPW�[_W
\_c¸\_zPW�� aPc¸dUiPaZk�\_l cha´l a´pr\_[_iZk�\_iP[_W��(XP[_l aZk%l XPu W1p]l aZk%WHdµY(iPu \8pfl a
aPW�l |hz x chiP[_l aP|>p]qFpr\_W�^´p�c(d�\_W�a�k�Y(iZp]WfY x aPch[_^´Y(u(W��R\_W�[_aZY(u(W�aFâ
oRl [_chaP^`W�ab\8p/\_c�Y(a�aPchaFâ¿dµY(iPu \rq4p]qFpr\_W�^�ã w1x pr\_[8Yhk�\_Wv{¸^`cF{FW�u©p
k%ch^`XPiF\_Wv{òY(iF\_ch^´Y�\_l©k�Y(u u q=dU[_ch^ Y(a Y�\]\8Y(l aZY x u WàW�aRoRl©p]l chaFâ
^`W�ab\>å
	¸iPl XLW�[8pHìvíhí��RñKc(dZWvYhk8z�p]qFpr\_W�^»zZY¦ohWg\_zPW>Yh{Fo�Y(ab\8Y(|hW
\_zZY�\H\_zPW�q�y>l u u x W�Y(a�Yhk�k%iP[8Y�\_W¸{FWvp_k%[_l XF\_l cha�c(d�p]qFpr\_W�^ x W%â
zZY¦oRl chiP[�l aCY(u uRk%l [8k%iP^´pr\8Y(aZk%Wvp�Y(aZ{�{Fc�aPc(\0l aRohchu ohWfW�aP|hl aPW�W�[
\_l ^`W¸\_c´k%chaZpr\_[_iZk�\vã
äHzPl©p�XZY(XLW�[0{FWvp_k%[_l x Wvp0YH\_Wvk8zPaPl©õbiPWfdUch[0{FW�[_l oRl aP|�Y1p]l ^`XPu W

iPaZY(^ x l |hiPchiZp¸p]qFpr\_W�^ u W�ohW�uf^`cF{FW�u�dµY(l \_zFdUiPuf\_c2\_zPW x W�zZY�â
oRl chiP[�Y�\2\_zPWtp]qFpr\_W�^ x chiPaZ{PY([_qhã@äHzPW-[_Wvp]iPu \_l aP|À^`cF{FW�u
l©p`dµY([�p]l ^`XPu W�[´\_zZY(aÅ\_zPWàW�aRoRl©p]l chaP^`W�ab\ x Wvk�Y(iZp]W�\_zPWàW�aFâ
oRl©p]l chaP^`W�ab\�l aZk%u iZ{FWvp�\_zPWºpr\8Y�\_W-c(d�W�ohW�[_qòk%ch^`XLchaPW�ab\�c(d
Yºp]qFpr\_W�^ Y(aZ{ò[_W�XP[_Wvp]W�ab\8p´Y(u©p]cº\_zPW·k%ch^`XLchaPW�ab\�l ab\_W�[8Yhk�â
\_l cha·XP[_cF{FiZk%Wv{ x q�\_zPW�W�u Wvk�\_[_l©k�Y(u
p]l ^CiPu©Y�\_ch[vã�äHzPW`^´Y�örch[]â
l \rq�c(d
\_zPW�^`cF{FW�u�o�Y([_l©Y x u WvpCåUW�aRoRl©p]l chaP^`W�ab\¸pr\8Y�\_Wvp�[_W�XP[_Wvprâ
W�ab\_l aP|�o�Y([_l©Y x u WCo�Y(u iPW�k%ch^ x l aZY�\_l chaZp8ñ1Y([_WCaPc(\�p]l |haPl Lk�Y(ab\
\_cà\_zPW2c�ohW�[8Y(u ugp]qFpr\_W�^ u W�ohW�u x W�zZY¦oRl chiP[vm
Y(aZ{=l a=|hW�aPW�[8Y(u¿m
p]l aP|hu WHk%ch^`XLchaPW�ab\
^`cF{FW�uFo�Y([_l©Y x u Wvp�{Fc¸aPc(\
W���k%l W�ab\_u q�[_W�XFâ
[_Wvp]W�ab\´p]qFpr\_W�^úu W�ohW�u1pr\8Y�\_Wvp�ãòäHzPW#W�aRoRl©p]l chaP^`W�ab\`XP[_cFk%Wvp_p
iZp]iZY(u u qtXP[_cF{FiZk%Wvp`Y·u©Y([_|hWhmf{FW%\_W�[_^`l aPl©pr\_l©k(m x iF\´[_Wv{FiZk%l x u W
Ý
jFÞºã/s-ch[_á�cha-Ý
jFÞ Y x pr\_[8Yhk�\_l cha#|hW�aPW�[8Y(u u q#Yhp_p]iP^`Wvp1aPc
W��PYhk�\�p]^´Y(u u W�[2WvõbiPl o�Y(u W�ab\�W��Fl©pr\8p�Y(aZ{ò\_zPW�aËXP[_cFk%W�Wv{Pp�\_c
u iP^`X�\_zPW�l aPXPiF\8p�mFchiF\_XPiF\8p�mFY(aZ{�pr\8Y�\_Wvpf\_c�XP[_cF{FiZk%W4Y�aPchaFâ
{FW%\_W�[_^`l aPl©pr\_l©k�ch[�XP[_c x Y x l u l©pr\_l©k2Ý
jFÞ å ÷ l áhchaPch^`chi ìvíhí��Pï
~(ðhðPì¦ñ�ã�s-W�chaPu q�u iP^`X2\_zPWCpr\8Y�\_WvpHl a�\_zPl©p>ych[_á/mR\_c`|hW�aPW�[]â
Y�\_W¸Y�Ý
jFÞ \_zZY�\>l©pWvõbiPl o�Y(u W�ab\>Y�\H\_zPW¸p]qFpr\_W�^@l ab\_W�[]dµYhk%W1\_c
\_zPW¸W�aRoRl©p]l chaP^`W�ab\vã
äHzPW�p]l ^`XPu W�[�^`cF{FW�u�zZYhp�p]W�ohW�[8Y(u�XLc(\_W�ab\_l©Y(u x W�aPW�P\8p�ã��¹\

k�Y(aÅXP[_c�oRl©{FW#Y(aÅW�aP|hl aPW�W�[�y>l \_z Yt^`ch[_Wàk%ch^`XP[_W�zPW�aZp]l x u W
^`cF{FW�u0c(d
\_zPW`p]qFpr\_W�^ x W�zZY¦oRl chiP[vã w aPch^´Y(u chiZp x W�zZY¦oRl chiP[
l©pCc x p]W�[_ohWv{tYhpCiPaPW��FXLWvk�\_Wv{<p]qFpr\_W�^ pr\8Y�\_Wvp�m�W�ohW�ab\C\_[8Y(aZprâ
l \_l chaZp�y>l \_z iPaPW��FXLWvk�\_Wv{Ëk%chaZ{Fl \_l chaZp�m1ch[2Y(aËYhp]qR^`^`W%\_[_l©k
p]W%\¸c(dgW�ohW�ab\8p`åµk%u cbp]l aP|�\_zPW´p]y>l \8k8z-k�Y(iZp]Wvp4Y2pr\8Y�\_W`k8zZY(aP|hW
x iF\àchXLW�aPl aP|òl \·Y(|bY(l a¼{FcRWvp#aPc(\à[_W%\_iP[_aË\_zPW=p]qFpr\_W�^�\_c
\_zPW-p_Y(^`W-pr\8Y�\_W·dUch[2W��PY(^`XPu W¦ñ�ã��¢a \_zPW·dUiF\_iP[_W·\_zPWtp]qFprâ



\_W�^ u W�ohW�u�l ab\_W�[_aZY(u�pr\8Y�\_W�l aFdUch[_^´Y�\_l cha2y>l u u x W�[_WvõbiPl [_Wv{�\_c
XLW�[]dUch[_^@jZe w mRdµY(iPu \>p]l |haZY�\_iP[_W4Y(aZY(u qFp]l©p4å¿jRXZY(aP|hu W�[4ìvíhíhíbñ�m
Y(aZ{�Y(iF\_ch^´Y�\_Wv{2p_k%W�aZY([_l c`|hW�aPW�[8Y�\_l cha�dUch[�Ý�Þàß w ã w a#l ^�â
XLch[]\8Y(ab\CXP[8Y(|h^´Y�\_l©k�k%chaZp]l©{FW�[8Y�\_l chatl©p�\_zZY�\�aPc-Yh{P{Fl \_l chaZY(u
^`cF{FW�u x iPl u©{Fl aP|´W��/ch[]\>l©pH[_WvõbiPl [_Wv{�dU[_ch^ \_zPW�W�aP|hl aPW�W�[vã
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w {FW%\8Y(l u Wv{�Yhk�k%chiPab\
c(dL\_zPWH^`cF{FW�u©pfY(aZ{�p]l ^CiPu©Y�\_l cha�å���iZY(u â
l \8Y�\_l ohW¼egl [8k%iPl \ w aZY(u qFp]l©p=ä�cRchu�áRaPc�y>a Yhp���e w ä1ñ=Y([_W
XP[_c�oRl©{FWv{òl aÂå¿jRaPcRcháhWÀìvíhíhíPïæf[_l©k%WÅç%è�é�ê ë ìvíhíRîRï���W�W��
÷ [_^´p x q#ìvíhíh�bñ�ã �¢a�\_zPl©p>p]Wvk�\_l cha2yW¸XP[_c�oRl©{FW¸Y(a�chiF\_u l aPW�c(d
\_zPW�p_Y(u l W�ab\HdUWvY�\_iP[_Wvp�ã
äHzPW#p]qFpr\_W�^ú^`cF{FW�u©p�Y([_W�k%ch^`XP[_l©p]Wv{=c(d�Y·aPW%\_u l©pr\�|hW�aFâ

W�[8Y�\_Wv{�dU[_ch^ p]qFpr\_W�^ p_k8zPW�^´Y�\_l©k�p>\_ch|hW%\_zPW�[4y>l \_z-Y�u l x [8Y([_q
c(dK[_W�iZp_Y x u W�k%ch^`XLchaPW�ab\g^`cF{FW�u©p�ã
ßgYhk8z´k%ch^`XLchaPW�ab\g^`cF{FW�u
k%chab\8Y(l aZp�Y(aòW�u Wvk�\_[_l©k�Y(u�pr\_[_iZk�\_iP[_W·{FW�ZaPWv{ x qÅYºaPW%\rych[_á
c(d�õbiZY(u l \8Y�\_l ohWà[_Wvp]l©pr\8Y(aZk%Wvp�Y(aZ{ÅchXF\_l chaZY(u u qhm1Y x W�zZY¦oRl chiP[
{FW�ZaPWv{�Yhp�Y1Ý0l aPl \_WHjb\8Y�\_WgÞàYhk8zPl aPW�åµÝ
jFÞ·ñfå���Y([_W�u��Àæ�chu l \_l
ìvíhí �bñ�ãàäHzPW2Ý
jFÞ W�ohW�ab\8p2åµpr\8Y�\_W2k8zZY(aP|hWvp8ñ¸Y([_W´\_[_l |h|hW�[_Wv{
x q`\_zPW¸[_Wvp]iPu \8pc(d0W�u Wvk�\_[_l©k�Y(u/p]l ^CiPu©Y�\_l cha�ch[>k8zZY(aP|hWvpf\_cC\_zPW
W�aRoRl [_chaP^`W�ab\�åUl aPXPiF\8p"!¦chiF\_XPiF\8p8ñ4c(d\_zPW�k%ch^`XLchaPW�ab\vã�äHzPW
Ý
jFÞ Y(u©p]cCk%chab\_[_chu©p�\_zPW�o�Y(u iPWvpgc(d/\_zPW4[_Wvp]l©pr\_l ohW1k%l [8k%iPl \W�u W%â
^`W�ab\8p�\_[_l |h|hW�[_l aP|ºdUiP[]\_zPW�[2W�u Wvk�\_[_l©k�Y(u¸p]l ^CiPu©Y�\_l cha�ã jRl ^CiFâ
u©Y�\_l cha \8Y(áhWvp�\_zPW-dUch[_^ c(d�YÀp]WvõbiPW�aZk%W-c(d`V�e'W�u Wvk�\_[_l©k�Y(u
Y(aZY(u qFp]l©p2pr\_W�XZp2iZp]l aP|ÅõbiZY(u l \8Y�\_l ohW-p]l |haZp�{F[_l ohW�a x q x c(\_z
W��R\_W�[_aZY(uZW�ohW�ab\8pgY(aZ{´zPl |hzPW�[gu W�ohW�u/k%ch^`XLchaPW�ab\Ý
jFÞ x W�zZY�â
oRl chiP[8p�ã
egch^`XLchaPW�ab\8pÅY(aZ{'p]qFpr\_W�^´pòp]l ^CiPu©Y�\_Wv{@iZp]l aP|#��e w ä
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XP[_W�oRl chiZp]u q´W�aZk%chiPab\_W�[_Wv{tç��SR=TVU"Tµÿ �SC´ç��Zè�U�è¢é�è¢çl©pHdUchiPaZ{Kã
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Yh{P{Fl aP|-Yh{P{Fl \_l chaZY(uHk%chaZ{Fl \_l chaZp�ãtÝ0l |hiP[_W2�àl u u iZpr\_[8Y�\_Wvp�\_zPW
k%ch^ x l aZY�\_l chaºc(d�pr\8Y�\_Wvp + �)* Y(aZ{?+ ��+ l ab\_c�j * ã-äHzPW�[_Wvprâ
iPu \8Y(ab\�p]qFpr\_W�^úpr\8Y�\_W j * [_W�XP[_Wvp]W�ab\8p�^CiPu \_l XPu W�o�Y(u iPWvp�åUch[
k%ch^`XLchaPW�ab\�pr\8Y�\_Wvp8ñ�dUch[�p]ch^`W#p]qFpr\_W�^úo�Y([_l©Y x u Wvp�ã �¢a<\_zPW
Z|hiP[_W / 2·k�Y(a´zZY¦ohWH\_zPW�o�Y(u iPW � ch[-,½l a`\_zPW4p]qFpr\_W�^*pr\8Y�\_W
j * ã
n�p]l aP|àY�p]l ^`XPu W�Y(iF\_ch^`c(\_l ohW`W��PY(^`XPu Whm�l \Cl©p�k%u WvY([¸\_zZY�\

k%u cbp]l aP|C\_zPW¸l |haPl \_l cha�p]y>l \8k8z�l a�\_zPW�p]qFpr\_W�^ � c�� �Zpr\8Y�\_W4y>l u u
k�Y(iZp]WHY4{Fl �/W�[_W�ab\0\_[8Y(aZp]l \_l cha�{FW�XLW�aZ{FW�ab\
iPXLcha�\_zPWHW��Fl©pr\_l aP|
XLcbp]l \_l cha�c(dF\_zPWgu l |hzb\_l aP|�p]y>l \8k8zPWvp�ã �¹\0l©p�aPc(\0{FWvp]l [8Y x u WfzPc�yHâ
W�ohW�[1dUch[�\_zPW`p]qFpr\_W�^7^`cF{FW�u0\_c�l aZk%u iZ{FWC\_zPWvp]W`k%ch^`XLchaPW�ab\
pr\8Y�\_WvpHåµp]y>l \8k8z�k%chab\8Yhk�\�[_Wvp]l©pr\8Y(aZk%Wvp�W%\8kvñ�y>zPW�a�\_zPWHl |haPl \_l cha
p]y>l \8k8ztåµY(aZ{�p]qFpr\_W�^�ñl©pHc���ã
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resultant conditionslumped

Ý0l |hiP[_W�� $ �¢aZp]l |haPl Lk�Y(ab\1pr\8Y�\_Wvp

� M/.�0�I��SI�Q(E H3NPF3Q J
V�iP[_l aP|`\_zPW�W�aRoRl©p]l chaP^`W�ab\vmP\_[8Y(aZp]l \_l chaZp1Y([_W�aPc(\1XP[_cF{FiZk%Wv{
dUch[`W��R\_W�[_aZY(u>W�ohW�ab\8p�\_zZY�\�k�Y(iZp]W2aPcºpr\8Y�\_Wàk8zZY(aP|hWhãÅäHzPl©p
XP[_c�oRl©{FWvp�Yòk%ch^`XPu W%\_Wº[_W�XP[_Wvp]W�ab\8Y�\_l cha¼p]l aZk%W=Y(u u�XLcbp_p]l x u W
W�ohW�ab\8p·Y([_W<p]l ^CiPu©Y�\_Wv{»dU[_ch^ W�ohW�[_q¼pr\8Y�\_Whã w a T C�D/ê T�AcT�è
\_[8Y(aZp]l \_l cha�u cRchXZp x Yhk8á�\_c�l \8p
ch[_l |hl aZY�\_l aP|¸pr\8Y�\_WHdUch[fY(u uPl aPW%d�â
dUWvk�\_iZY(ubW�ohW�ab\8p�ã�äHl ^`W x Yhp]Wv{¸W�ohW�ab\8p�Y([_W
\_zPW^`cbpr\�k%ch^`^`cha
W��PY(^`XPu Whã
äHzPW�q´aPc(\_l chaZY(u u q´cFk�k%iP[dUch[HWvYhk8z�XLcbp_p]l x u W¸õbiZY(u â
l \8Y�\_l ohWf\_l ^`Wvp]u c(\ x iF\�chaPu q4\_zPcbp]Wg\_zZY�\
k�Y(iZp]WgY4pr\8Y�\_Wk8zZY(aP|hW
y>l u u x W�^´Yh{FW�W��FXPu l©k%l \ x q´\_zPW�W�aRoRl©p]l chaP^`W�ab\vã
÷ aZk%W W�aRoRl©p]l chaP^`W�ab\¼pr\8Y�\_Wvp Y([_W½k%ch^ x l aPWv{Kmºl ^`XPu l©k%l \

W�ohW�ab\8pCY([_W�Y·p]chiP[8k%W�c(d�Y(^ x l |hiPl \rqhã-Ý0l |hiP[_W �·l u u iZpr\_[8Y�\_Wvp
\_zPl©p�XLchl ab\vã»äHzPWàl ^`XPu l©k%l \2W�ohW�ab\ �)* dU[_ch^ + �21 ^CiZpr\ x W
k%chaZp]l©{FW�[_Wv{�p]l aZk%W4c(\_zPW�[_y>l©p]W�l \>l©paPc(\1k%u WvY([y>zZY�\HzZY(XPXLW�aZp
l a j * y>zPW�a �)* cFk�k%iP[8p�ã

t1es1 es2 S1
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es3

es1

es3

t1

ip=A
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t1 es2

envisionment lumped state

Ý0l |hiP[_W��S$ �¢^`XPu l©k%l \�W�ohW�ab\8p

ÝPch[f\_zPl©p[_WvYhp]cha´Y(u uLW�aRoRl©p]l chaP^`W�ab\g\_[8Y(aZp]l \_l chaZp
\_zZY�\H[_W�XFâ
[_Wvp]W�ab\
p]qFpr\_W�^½pr\8Y�\_W1k8zZY(aP|hWvp0^CiZpr\ x W1{Fl �/W�[_W�ab\_l©Y�\_Wv{�dU[_ch^
Y(u uKc(\_zPW�[1W�aRoRl©p]l chaP^`W�ab\1pr\8Y�\_Wvp>l a2\_zPW�|h[_chiPX x q�k%chaZp]l©{FW�[]â
l aP|`l ^`XPu l©k%l \1W�ohW�ab\8pHy>zPW�[_W¸aPWvk%Wvp_p_Y([_qhã
3546 �F�J I�Q�IKL3F87�M�98I�#;:�I�Q�&
w ^ x l |hiPchiZp0\_[8Y(aZp]l \_l chaZp
Y([_WH\_zPcbp]WH\_zZY�\gk%[_WvY�\_W>Y(u \_W�[_aZY�\_l ohW
x W�zZY¦oRl chiP[8pl a2\_zPW�^`cF{FW�u¿ã �¢a2\_zPl©p>ych[_á�yW¸zZY¦ohW�{Fl oRl©{FWv{
l ab\_cÀ\rycòk�Y�\_W�|hch[_l Wvp�ïCY(^ x l |hiPchiZp�Y(aZ{¼p]W�^`l â¢Y(^ x l |hiPchiZp�ã
w ^ x l |hiPchiZp`\_[8Y(aZp]l \_l chaòXZY(l [8p´[_W�XP[_Wvp]W�ab\´\_zPW-p_Y(^`WàW�ohW�ab\
dU[_ch^ \_zPW�p_Y(^`W´p]chiP[8k%W`u WvYh{Fl aP|2\_cà{Fl �/W�[_W�ab\C{FWvpr\_l aZY�\_l chaZp
åµp]qFpr\_W�^¼pr\8Y�\_Wvp8ñ�ã�jRW�^`l â¢Y(^ x l |hiPchiZp/\_[8Y(aZp]l \_l chaZp�k�Y(a x Wg{Fl©prâ
\_l aP|hiPl©p]zPWv{ x q<Y-{Fl �/W�[_W�aZk%W�l a<\_zPW#p]qFpr\_W�^úW�aRoRl [_chaP^`W�ab\
w ^ x l |hiPchiZp´\_[8Y(aZp]l \_l chaZp´cFk�k%iP[ x Wvk�Y(iZp]Wàc(d�l ab\_W�[_aZY(u4p]qFprâ
\_W�^ pr\8Y�\_W`\_zZY�\�l©p�^`l©p_p]l aP|2dU[_ch^ \_zPW´[_W�XP[_Wvp]W�ab\8Y�\_l cha-Y(aZ{
y>l u u x W�k%chaZp]l©{FW�[_Wv{�l a2\_zPW�aPW��R\�p]Wvk�\_l cha�ã
�¹\�zZYhp x W�W�a`Yhp_p]iP^`Wv{�\_zZY�\
{Fl �/W�[_W�ab\fp]qFpr\_W�^»W�ohW�ab\8p�k�Y(aFâ

aPc(\ x W2Y(^ x l |hiPchiZp�ãàäHzPl©pCYhp_p]iP^`XF\_l chaºl©p�\_[_iPW�l d�p]qFpr\_W�^
W�ohW�ab\8p>[_W�XP[_Wvp]W�ab\�p]l aP|hu W�åUiPaPl©õbiPW¦ñ>l aPXPiF\¸k8zZY(aP|hWvp�ãsòzPW�[_W
^CiPu \_l XPu WCp]l ^CiPu \8Y(aPW�chiZp1k8zZY(aP|hWvp1Y([_W�iZp]Wv{KmLY(a#W�ohW�ab\Cåµß1ì¦ñ



^´Y¦q�[_W�XP[_Wvp]W�ab\4Y�p]i x p]W%\¸c(df\_zPW`k8zZY(aP|hWvp�Yhp_p]cFk%l©Y�\_Wv{�y>l \_z
Y(aPc(\_zPW�[�W�ohW�ab\1åµß~hñ�ã�ß1ìl©p0\_zPW�[_W%dUch[_WHY(^ x l |hiPchiZp0y>l \_z`ß~Fã
äHzPW1iPaPl©õbiPW�aPWvp_pfXP[_chXLW�[]\_l Wvp
c(d�Y(u uZW�ohW�ab\8pfiZp]Wv{`l a�Y(a´W�aRoRl â
p]l chaP^`W�ab\>Y([_W4{FW%\_W�[_^`l aPWv{�Y�\\_zPW4chiF\8p]W%\Hc(d0p]l ^`XPu l Lk�Y�\_l cha
Y(aZ{�Y([_W�\8Y(áhW�a�l ab\_c`Yhk�k%chiPab\Hy>zPW�a�p]i x p]WvõbiPW�ab\\_[8Y(aZp]l \_l cha
Y(^ x l |hiPl \rq�l©p>k8zPWvk8áhWv{Kã
� F3Q N	4.F- "0 $ Q) �Q N  �F ��� NPMOL"4)&
jRqFpr\_W�^ ^`W�^`ch[_qty>l u u>u WvYh{t\_ctY(^ x l |hiPchiZpCW�ohW�ab\8pCl a=\_zPW
^`cF{FW�u¿ã�äHzPW�[_W´l©p�|hiZY([8Y(ab\_W�Wv{à\_c x W�Y�\�u WvYhpr\�chaPW�{Fl©pr\_l aFâ
|hiPl©p]zPl aP|`dUWvY�\_iP[_W�åUl W�k%ch^`XLchaPW�ab\1o�Y([_l©Y x u W¸ch[�pr\8Y�\_W�{Fl �/W�[]â
W�aZk%W¦ñ x W%\ryW�W�a�Y(aRqC\ryc�W�ohW�ab\8p
l a�Y�{FW%\_W�[_^`l aPl©pr\_l©k�p]qFpr\_W�^
p]l aZk%WCaPc´\ryc�W�aRoRl©p]l chaP^`W�ab\4pr\8Y�\_Wvp4k�Y(a x WCl©{FW�ab\_l©k�Y(u¿mKY(aZ{
Y(aRq�|hl ohW�a�W�ohW�ab\�Y(XPXPu l Wv{�\_c�Y(a�W�aRoRl©p]l chaP^`W�ab\1pr\8Y�\_W�^CiZpr\
Y(u yHY¦qFpHk�Y(iZp]W4\_zPW�p_Y(^`W¸W��/Wvk�\vã
äHzPW4p]qFpr\_W�^*l ab\_W�[_aZY(uLpr\8Y�\_W1^´Y¦q`[_W�XP[_Wvp]W�ab\gYCp]l aP|hu W>dUWvY�â

\_iP[_W`ch[�k%ch^ x l aZY�\_l cha·c(dgdUWvY�\_iP[_Wvp x W�u chaP|hl aP|�\_c2\_zPW´k%ch^�â
XLchaPW�ab\�^`cF{FW�u©p�m0Y(aZ{-l©p¸[_W�XP[_Wvp]W�ab\_Wv{·iZp]l aP|�u iP^`XLWv{�U�è¢é�è¢ç
� �_ÿ��=D*UgdUch[>WvYhk8z�pr\8Y�\_W¸c(d0\_zPW�p]qFpr\_W�^@W�aRoRl [_chaP^`W�ab\vãw ^ x l |hiPchiZp�\_[8Y(aZp]l \_l chaZp0Y([_Wf[_Wvp]chu ohWv{ x q�ZaZ{Fl aP|¸Y�p]W%\�c(d
{Fl©pr\_l aP|hiPl©p]zPl aP|àdµYhk�\_ch[8p�ãtjRqFpr\_W�^ pr\8Y�\_WvpCy>l \_zÀY(^ x l |hiPchiZp
\_[8Y(aZp]l \_l chaZp�Y([_W�\_zPW�a p]XPu l \2l ab\_c=pr\8Y�\_Wà|h[_chiPXZp´iZp]l aP|t\_zPW
o�Y(u iPWvp�c(d>\_zPWvp]W�dµYhk�\_ch[8p�ãàÝZYhk�\_ch[�p]W%\8pCY([_W´dUchiPaZ{ºiZp]l aP|·Y
x Wvpr\ Z[8pr\H\_[_iPaZk�Y�\_Wv{�p]WvY([8k8z2YhpdUchu u c�y1p%$
ìhã>äHzPW1^`l aPl ^CiP^ p]chu iF\_l cha`u W�aP|(\_z�l©pfp]W%\f\_c�\_zPW�aRiP^ x W�[gc(d
{Fl©pr\_l aP|hiPl©p]zPl aP|�dµYhk�\_ch[8pdUchiPaZ{Kã

~Fã>äHzPWCåU[_W�^´Y(l aPl aP|Rñ0dµYhk�\_ch[8pfY([_W>[8Y(aPáhWv{ x qC\_zPW�aRiP^ x W�[gc(d
Y(^ x l |hiPchiZpg\_[8Y(aZp]l \_l cha2XZY(l [8p\_zPW�q2k�Y(a�{Fl©pr\_l aP|hiPl©p]z�ã

�Pã �¹d¸Y(aRqtdµYhk�\_ch[8pCW��Fl©pr\�\_zZY�\�Y([_W�\_zPW#p]chu W�{Fl©pr\_l aP|hiPl©p]zPl aP|
dµYhk�\_ch[HdUch[1YC\_[8Y(aZp]l \_l cha�\_zPW�q2Y([_W¸Y(u u�p]W�u Wvk�\_Wv{Kã

�ZãHW�u©p]W�p]W�u Wvk�\1WvYhk8z�dµYhk�\_ch[Hl a2\_iP[_a x q�[8Y(aPá�ch[8{FW�[vã
� ã>ÝPch[>WvYhk8z�p]W�u Wvk�\_Wv{�dµYhk�\_ch[¦åµp8ñ
�Pã �¢aZk%u iZ{FWàdµYhk�\_ch[2l aò\_zPW·XLcbp_p]l x u W-p]chu iF\_l cha�ã �>W%â

^`c�ohW4\_[8Y(aZp]l \_l chaZpl \�k�Y(a#{Fl©pr\_l aP|hiPl©p]z�dU[_ch^@u l©pr\vã
îRã �¹d�\_zPW�\_[8Y(aZp]l \_l cha<u l©pr\`l©p`W�^`XF\rq=Y-p]chu iF\_l cha=zZYhp

x W�W�a�dUchiPaZ{´â
p]W%\\_zPW4^`l aPl ^CiP^@p]chu iF\_l cha�u W�aP|(\_z
�Pã W�u©p]W�l dP\_zPWgXZY([]\_l©Y(ubp]chu iF\_l cha�l©p0p]zPch[]\_W�[�\_zZY(a

\_zPW ^`l aPl ^CiP^ p]chu iF\_l chaÂu W�aP|(\_z*[_Wvk%iP[8p]W
dU[_ch^ ~�iZp]l aP|C\_zPW¸[_Wv{FiZk%Wv{´\_[8Y(aZp]l \_l cha�u l©pr\

äHzPW1p]WvY([8k8z�pr\_[8Y�\_W�|hq�[8Y(XPl©{Fu q ZaZ{PpfY¸p]chu iF\_l cha`iZp]l aP|4\_zPW
dUW�yWvpr\CaRiP^ x W�[Cc(dHdµYhk�\_ch[8pCY(u u c�y>l aP|2\_zPW�^´Y�örch[_l \rq·c(dH\_zPW
p]WvY([8k8z=\_[_W�W�\_c x W#{Fl©p_k�Y([8{FWv{<Y�\�Y(aÀWvY([_u q=pr\8Y(|hWhã w u u1c(d
\_zPW¸p]chu iF\_l chaZpiZp]l aP|C\_zPW4^`l aPl ^CiP^@aRiP^ x W�[Hc(d�dµYhk�\_ch[8pY([_W
dUchiPaZ{Kã
äHzPW2^`l aPl ^CiP^úaRiP^ x W�[`c(d1dµYhk�\_ch[8p�chaÀY·p]qFpr\_W�^ y>l©{FW

x Yhp]l©p´Y([_W#k8zPcbp]W�a x qÀp]W�u Wvk�\_l aP|tchaPW�c(d4\_zPWàp]chu iF\_l chaZp�dUch[
WvYhk8z�p]qFpr\_W�^ pr\8Y�\_WhmbaPW�yËpr\8Y�\_W�|h[_chiPXZpgY([_W1|hW�aPW�[8Y�\_Wv{KmRY(aZ{
\_zPW4pr\8Y�\_Wvp
dUch[_^`l aP|�\_zPW4p]chiP[8k%Wvpfc(d�Y(^ x l |hiPchiZp
\_[8Y(aZp]l \_l chaZp
Y([_WCY(u u cFk�Y�\_Wv{2\_c�\_zPWCaPW�y pr\8Y�\_WC|h[_chiPXZp�ã ó c(\_l©k%W�\_zZY�\4W�aFâ
oRl©p]l chaP^`W�ab\�pr\8Y�\_Wvp�Y([_W#Y(u u cFk�Y�\_Wv{<\_c=|h[_chiPXZp`chaPu q<\_cº[_W%â
p]chu ohW´Y(^ x l |hiPl \rqhm0Y(aZ{-aPc(\�^`W�W�[_u q x Wvk�Y(iZp]W`\_zPW�q-k%chab\8Y(l a
\_zPW´dµYhk�\_ch[Co�Y(u iPWvp�Yhp_p]cFk%l©Y�\_Wv{-y>l \_zt\_zPW�|h[_chiPX�ã�äHzPl©p�W�aFâ
p]iP[_Wvp0\_zZY�\
|h[_chiPXZp0[_W�XP[_Wvp]W�ab\ � Yhk�\_iZY(uPp]qFpr\_W�^ ^`W�^`ch[_q��.U�ç��
[8Y�\_zPW�[#\_zZY(a � k%ch^`XLchaPW�ab\·^`W�^`ch[_q A8é DZé	�cT�ê T�èKa ��l¿ã Whã \_zPW
^`W�^`ch[_qº^CiZpr\ x W#p]l |haPl Lk�Y(ab\�\_c-\_zPW2dUiF\_iP[_W#p]qFpr\_W�^ x W%â
zZY¦oRl chiP[vã

ÝPch[fY(iF\_ch^`c(\_l ohW1k%l [8k%iPl \8p�\_zPW�p_Y(^`WHdUW�yÀdµYhk�\_ch[8pfY([_WHiZp]iFâ
Y(u u q#[_Wvp]XLchaZp]l x u WCdUch[�Y(u ufY(^ x l |hiPl \rq#l atY�p]qFpr\_W�^�ã`äHzPl©p¸l©p
iPaZp]iP[_XP[_l©p]l aP| x Wvk�Y(iZp]Wg\_zPW>Y(^ x l |hiPl \rq¸l©p�k�Y(iZp]Wv{ x q�p]qFpr\_W�^
^`W�^`ch[_q�Y(aZ{´l a´\_zPW4p]qFpr\_W�^´pfyW�k%chaZp]l©{FW�[
\_zPl©pg^`W�^`ch[_q�l©p
u l ^`l \_Wv{�\_c´p]XLWvk%l©Y(u�ßHen ch[>^`Wvk8zZY(aPl©k�Y(uKpr\8Y�\_Wvp�ã
äHzPWfl ab\_[_cF{FiZk�\_l cha�c(dZpr\8Y�\_Wgp]i x |h[_chiPXZp�^`l |hzb\0u WvYh{4\_c4Yh{Râ

{Fl \_l chaZY(u�Y(^ x l |hiPl \_l Wvp x W%\ryW�W�a·W�aRoRl©p]l chaP^`W�ab\�\_[8Y(aZp]l \_l chaZp�ã
�>W�XLWvY�\_Wv{�Y(XPXPu l©k�Y�\_l cha�c(dF\_zPWY(^ x l |hiPl \rq¸p]chu ohW�[�l©p�[_WvõbiPl [_Wv{
y>l \_z#WvYhk8z�l \_W�[8Y�\_l cha�[_W�u iP^`XPl aP|`\_zPW�W�aRoRl©p]l chaP^`W�ab\�pr\8Y�\_Wvp�ã
egchaZp]l©{FW�[�\_zPW`p]l \_iZY�\_l cha·l a Z|hiP[_W � ã�V�iP[_l aP|�\_zPW`|hW�aPW�[8Y�â
\_l cha�c(dKp]qFpr\_W�^½pr\8Y�\_Wvp0\_zPW + + W�ohW�ab\8p
Y(u uFzZY¦ohW>{FWvpr\_l aZY�\_l chaZp
l ab\_W�[_aZY(uP\_cGj * Y(aZ{´zPW�aZk%W¸Y([_W1aPc(\HY(^ x l |hiPchiZp�ã�äHzPW4pr\8Y�\_W
|h[_chiPXàl©p4l ab\_[_cF{FiZk%Wv{à\_c2[_Wvp]chu ohW�\_zPWG+ * Y(^ x l |hiPl \rqhã ó c�y
\_zPW9+ + W�ohW�ab\CdU[_ch^ \_zPW�pr\8Y�\_W�|h[_chiPXºl©p`Y(^ x l |hiPchiZp�y>l \_z
\_zPW¸l ^`XPu l©k%l \5+ + W�ohW�ab\vã
äHzPWºY(^ x l |hiPl \rqò[_Wvp]chu iF\_l chaËXP[_cFk%Wvp_p2l©p�|hiZY([8Y(ab\_W�Wv{Å\_c

\_W�[_^`l aZY�\_W<p]l aZk%W éhþhþ0T�èKTµÿ �/é�ê¸Y(^ x l |hiPchiZp�\_[8Y(aZp]l \_l chaZpàY([_W
k%chaZp]l©{FW�[_Wv{´Y�\HWvYhk8z�l \_W�[8Y�\_l cha�ã �¢a�\_zPW4ych[8pr\k�Yhp]W�c(d0Y(a�l []â
[_Wv{FiZk%l x u W�W�aRoRl©p]l chaP^`W�ab\vmRY(u uZ\_zPW�\_[8Y(aZp]l \_l chaZpgychiPu©{ x W¸p]W%â
u Wvk�\_Wv{´Y(aZ{�\_zPW�[_Wvp]iPu \ychiPu©{´p]l ^`XPu q x W1\_zPW�W�aRoRl©p]l chaP^`W�ab\
l \8p]W�u drã �¢aC\_zPW>ych[8pr\�k�Yhp]Wg\_zPW>^`l aPl ^CiP^ aRiP^ x W�[
c(dZdµYhk�\_ch[8p
\_zZY�\k%chiPu©{ x W�l aZk%u iZ{FWv{´Y�\gWvYhk8z`l \_W�[8Y�\_l cha`l©pfchaPW�åµ{FW%\_W�[_^�â
l aPl©pr\_l©k>W�aRoRl©p]l chaP^`W�ab\�ñfY(aZ{�\_zPW�[_W%dUch[_W>\_zPW�^´Y �Fl ^CiP^ÂaRiP^�â
x W�[0c(dPl \_W�[8Y�\_l chaZp�XLcbp_p]l x u Wgl©p0p]l ^`XPu q4\_zPWaRiP^ x W�[0c(dFdµYhk�\_ch[8p
l at\_zPW�p]qFpr\_W�^�ã�ßf^`XPl [_l©k�Y(u u qàyW�aPc(\_W´\_zZY�\�Y#p]chu iF\_l chatl©p
aPch[_^´Y(u u q`dUchiPaZ{2l a#Y�ohW�[_q�p]^´Y(u u�aRiP^ x W�[>c(d0l \_W�[8Y�\_l chaZp�ã

e1es1

es2

S1

es3

state group 1

es3e1

factor=A

es4

e2

e2

factor=A

factor=B

Ý0l |hiP[_W � $ �¢ab\_[_cF{FiZk%Wv{2Y(^ x l |hiPl \rq

$ NPM I�
  �M�98I�#;:�L;:�J]NSH3NPF3Q J

w XPXP[_chXP[_l©Y�\_W2W�aRoRl [_chaP^`W�ab\�k%chaZ{Fl \_l chaZp´k�Y(a x WàYh{P{FWv{=\_c
[_W�^`c�ohW�p]W�^`l â¢Y(^ x l |hiPchiZp�\_[8Y(aZp]l \_l chaZp�ã=äHzPWvp]W�Yh{P{Fl \_l chaZY(u
k%chaZ{Fl \_l chaZp�{Fc#aPc(\�[_W�XP[_Wvp]W�ab\�Y(aRq-Yh{P{Fl \_l chaZY(ufk8zZY(aP|hWvp4\_c
\_zPW4{FW�oRl©k%W�åUl aPXPiF\�ñfW�aRoRl [_chaP^`W�ab\vmh\_zPW�q´Y([_W1^`W�[_W�u q`k8zPWvk8áFp
\_c�{FW%\_W�[_^`l aPW x W�zZY¦oRl chiP[ x Yhp]Wv{¸cha¸\_zPWgW�aRoRl [_chaP^`W�ab\�c(dF\_zPW
pr\8Y�\_WCXP[_l ch[�\_c�\_zPW`W�ohW�ab\4cFk�k%iP[_l aP|Zã�ßfaRoRl [_chaP^`W�ab\¸k%chaZ{Fl â
\_l chaZp�Y([_W´p]zPc�y>atl aºp_õbiZY([_W x [8Yhk8áhW%\8p¸Y�d�\_W�[�W�ohW�ab\8p¸l at\_zPW
ZaZY(uh^`cF{FW�u¿ã ó c(\_l©k%Wf\_zZY�\�\_zPW{Fl©pr\_l aP|hiPl©p]zPl aP|�W�aRoRl [_chaP^`W�ab\
o�Y(u iPW>k�Y(a x W>chaPWH\_zZY�\fl©p�[_Wvp]XLchaZp]l x u WdUch[�\_zPW>W�ohW�ab\vã �1c�yHâ
W�ohW�[vm0\_zPl©p�l©pCaPc(\´YàXP[_c x u W�^ p]l aZk%W�\_zPW2W��R\_[8Y·k%chaZ{Fl \_l chaZp
[_W%dUW�[´\_cº\_zPW·p]qFpr\_W�^3W�aRoRl [_chaP^`W�ab\��8ç�%ÿ��_ç´\_zPWàW�ohW�ab\�cFk�â
k%iP[_[_Wv{Kã<egchaZp]l©{FW�[C\_zPW j�� /U�v����� ; / 2 2�' �=/U�=/ '*)�� � +.-�+ �P� +.;



� j�� /U�v����� ; / 2 2�' �=/U�=/ '*)�� 2 � + �v� +.;��Z\_[8Y(aZp]l \_l chaZpfl a Z|hiP[_W�í
dUch[1Y(a2W��PY(^`XPu W�c(d�\_zPl©p�ã
äHzPW�[_WÂk�Y(a x W*p]W�ohW�[8Y(u-p]W�^`l â¢Y(^ x l |hiPchiZpò\_[8Y(aZp]l \_l chaZp

dU[_ch^3Yºp]qFpr\_W�^3pr\8Y�\_WàY(aZ{ÅYtaRiP^ x W�[�c(d¸XLcbp_p]l x u W#W�aRoRl []â
chaP^`W�ab\
dµYhk�\_ch[8p0\_zZY�\g^`l |hzb\g{Fl©pr\_l aP|hiPl©p]z�\_zPW�^�ã
äHzPW1XP[_c x â
u W�^ l©p�p]l ^`l u©Y([0\_c�\_zPW>pr\8Y�\_WH|h[_chiPXPl aP|4{Fl©p_k%iZp_p]Wv{ x W%dUch[_W x iF\
y>l \_z�\_zPW�Y(l ^ c(dKp]W�u Wvk�\_l aP|¸\_zPW>^`l aPl ^CiP^½aRiP^ x W�[fc(d/l aPXPiF\
o�Y([_l©Y x u Wvp�\_c#iZp]W´Yhp�k%chaZ{Fl \_l chaZp4\_cà{Fl©pr\_l aP|hiPl©p]z-c(\_zPW�[_y>l©p]W
Y(^ x l |hiPchiZpW�ohW�ab\8p�ã
� NPF�N	46 �Q�I�F-# Q���N $'&kJ0Q NPM E H3NPF3Q J
jRqFpr\_W�^ \_[8Y(aZp]l \_l chaZp�Y([_W�\_zPcbp]W�k%chaPaPWvk�\_l aP|#p]qFpr\_W�^ pr\8Y�\_Wvp
ch[�pr\8Y�\_W�|h[_chiPXZp�ã�äHzPW´p]qFpr\_W�^7\_[8Y(aZp]l \_l chaZp4Y([_W�|hW�aPW�[8Y�\_Wv{
dU[_ch^@W�aRoRl©p]l chaP^`W�ab\H\_[8Y(aZp]l \_l chaZp x qP$
W �>W�^`c�oRl aP|�\_zPcbp]W¸l ab\_W�[_aZY(u/\_c´Y`p]qFpr\_W�^'pr\8Y�\_W¸|h[_chiPX�ã
W �>W�^`c�oRl aP|´{FiPXPu l©k�Y�\_W4\_[8Y(aZp]l \_l chaZp�ã
W egch^ x l aPl aP|<^CiPu \_l XPu W·\_[8Y(aZp]l \_l chaZp´dUch[�\_zPW-p_Y(^`W·W�ohW�ab\x W%\ryW�W�a2\_zPW�p_Y(^`W�p]qFpr\_W�^ pr\8Y�\_Wvp�ã

�òÕ �� � � ^ ���
äHzPl©p p]Wvk�\_l cha l u u iZpr\_[8Y�\_Wvp \_zPW@[_Wvp]iPu \ c(dòY(XPXPu qRl aP|'\_zPW
^`W%\_zPcF{ \_c¼åUXZY([]\�c(d8ñ2Y(a Y(iF\_ch^`c(\_l ohW-u l |hzb\_l aP|Àk%l [8k%iPl \vã �
äHzPW·p_k8zPW�^´Y�\_l©k2l a Z|hiP[_W �ºk%chab\_[_chu©p�\_zPW·p]l©{FW�u l |hzb\8p�Y(aZ{
^´Y(l a u l |hzb\8p�c(dCY=ohW�zPl©k%u WÀåUl |ha p]y zZYhp x W�W�aËl |haPch[_Wv{À\_c
áhW�W�X=\_zPW�W��PY(^`XPu W�Y(aZY(u qFp]l©p�k%ch^`XZYhk�\�ñ�ãÀäHzPW�[_W2l©p´Y(u©p]c-Y
{Fl X½åUzPl !¦u c�y�ñ x WvY(^3dUiPaZk�\_l cha�ã �¢a chXLW�[8Y�\_l chaÀ\_zPW-{F[_l ohW�[
k8zZY(aP|hWvp4\_zPW�XLcbp]l \_l chatc(dH\_zPW�p]y>l \8k8z=k�Y(iZp]l aP|#Y#p]l |haZY(u
\_c
Y(XPXLWvY([�Y�\>\_zPWCßHen¼l aPXPiF\vã>äHzPW�ßHen¼\_zPW�aàYhk�\_l o�Y�\_Wvp1Y(a
chiF\_XPiF\k%chaPaPWvk�\_Wv{�\_c�chaPW1ch[f^`ch[_WHc(d/\_zPW1[_W�u©Y¦q�k%chl u©p�ã�äHzPW
[_W�u©Y¦q<^`cF{FW�u©p�l aZk%u iZ{FW-YºõbiZY(u l \8Y�\_l ohW·{FW�u©Y¦q<c(d¸\_zPW·ch[8{FW�[
^`l u u l©p]Wvk%chaZ{Km/Y�d�\_W�[4p]y>l \8k8zPl aP|´\_zPW�Y(XPXP[_chXP[_l©Y�\_W¸u©Y(^`XZp1y>l u u
l u u iP^`l aZY�\_Whã�äHzPW�ßHen x W�zZY¦oRl chiP[1l©p�aPc(\4p]zPc�y>a�dUch[�[_WvYhprâ
chaZp1c(dfp]XZYhk%Whã �¹\8p x W�zZY¦oRl chiP[�p]l ^`XPu q2u l aPáFp1l aPXPiF\8p1\_c�chiF\]â
XPiF\8p¸Yhp�W��FXLWvk�\_Wv{àW��Pk%W�XF\4\_zZY�\4dUch[�\_zPW�^´Y(l a-Y(aZ{·{Fl XPXLWv{
u l |hzb\4chiF\_XPiF\8p1\_zPW�p]l©{FW�u l |hzb\8p�Y(u©p]c�[_W�^´Y(l aàYhk�\_l o�Y�\_Wv{Kã ó c(â
\_l©k%W1\_zZY�\g\_zPW¸p]y>l \8k8z´^`cF{FW�uLl a Z|hiP[_W�î4XP[_c�oRl©{FWvp
chaPu q`chaPW
c(dF\_zPWHp]l©{FW�u l |hzb\8p�m¦^´Y(l a�u l |hzb\8p�ch[0{Fl XCu l |hzb\8p�chiF\_XPiF\8p0Y�\�Y(aRq
\_l ^`Whã1äHzPW�[_WvYhp]cha�dUch[1\_zPl©p1l©p>\_zZY�\�l a�\_zPW�dUiF\_iP[_W�\_zPW�u l aPá
x W%\ryW�W�a�\_zPW�k%chaZp]chu W>p]y>l \8k8z´Y(aZ{`ßHenòk%chiPu©{ x W1XP[_c�oRl©{FWv{
x q�^`Wvp_p_Y(|hWvpcha#Y�e w�ó¼x iZp�ã
	 :kQ60�I�F�N L"! Q���N . 4�L � N*J J I�F-#
äHzPW1W��PY(^`XPu W1k%l [8k%iPl \fXP[_cF{FiZk%WvpfY(a`W�aRoRl©p]l chaP^`W�ab\gk%chab\8Y(l aFâ
l aP| ����pr\8Y�\_Wvp�ã�Ý0l |hiP[_W ��p]zPc�y1p�\_zPW�[_Wvp]iPu \gc(d/\_zPW�W�aRoRl©p]l chaFâ
^`W�ab\vãÀßgYhk8zÀpr\8Y�\_W2l©{FW�ab\_l ZW�[´[_W�XP[_Wvp]W�ab\8p�Y·iPaPl©õbiPW#pr\8Y�\_W
c(d
\_zPW�p]qFpr\_W�^�mLXP[_W� �FWv{#y>l \_z#\_zPWCW�ohW�ab\�\_zZY�\¸k�Y(iZp]Wv{2\_zPW
\_[8Y(aZp]l \_l cha·\_c�\_zZY�\Cpr\8Y�\_Whã2jb\8Y�\_Wvp�l a x chu©{·dUchab\CY([_W�\_zPcbp]W
\_zZY�\zZY¦ohW x W�W�a�W�aZk%chiPab\_W�[_Wv{�XP[_W�oRl chiZp]u q�{FiP[_l aP|�\_zPW�W�aRoRl â
p]l chaP^`W�ab\vã
äHzPW�[_W�Y([_W4î¸XLcbp_p]l x u W1W��R\_W�[_aZY(uZl aPXPiF\W�ohW�ab\8pfl a
\_zPW�p]qFpr\_W�^@WvYhk8z2l©p>|hl ohW�a2Y´p]zPch[]\Hl©{FW�ab\_l ZW�[�YhpdUchu u c�y1p%$

������� �����������������
���� ��� � !���"$# 
���%���&�����' ( ) ��
����������*� 
������+,!�� - ��
�%����$�.!�� - ���/� ��
 �
��0�0$� �����������������
���� ��� � !���"$# 
���%���&�����' ( ) ��
����������*� ��0�0�+1!�� - ��
�%����$�/!�� - ���.� ��
 �2 ��3��� �����������������
���� ��� � !���"$# 
���%���&�����' ( ) ��
����������*� 2 ��3��+,!�� - ��
�%����$�.!�� - ���/� ��
 �
-��4� �����������������
���� +5!�� - ��
�%����$�/!�� - ��� -��
'���%���3�
�����6�����������������
���� ��� � !���"$# �� ) ( )�� 
����������7� '���%���3�
����+1!�� - ��
�%����$�/!�� - ���.� ��
 �
)�'���
�
�����8�����������������
���� ��� � !���"$# �� ) ( )�� 
����������7� )�'���
�
����+,!�� - ��
�%����$�.!�� - ���/� ��
 �

9 ¶�¤b�1�8� �r�8�b� �H� �fÄR�_�r� �v�R���K���R C�r¤b�1�F�8¤R��¥(� �v�h���¨K�r¤b�1�¹�f� �r�]¤
���R �¬0³0¾Å� �f�b���g� ���r�8�R h�� ��r�4�F�>�8�v��§b� �_�r�

p 23

h 26

s 19

 Default 18 
29/04/02 - v28

s 24

h 27

mS 28

o 29

r 30

mS 31

s 32

o 53
 mS 
h 64
p 62

h 54

mS 34

o 58

mS 35
p 61 mS 29

h 55

h 54

p 55 mS 28
o 61

mS 20

 p 48

mS 21
 h 55

o 62

mS 23

h 63

mS 39
o 62

r 64
mS 26
o 53
p 63

r 53

 p 47

 h 46

o 31
s 32

p 57
o 47
s 48
r 54

 p 56 mS 47
h 65

 h 45

 h 28
 s 41

 s 41
mS 21
o 38
r 36

 r 45

mS 46
o 30
p 65 o 56

mS 57

  o 49 mS 29
h 27

  r 19
   mS 21

  h 39
  r 18

o 18
s 19

p 39
r 26
s 24
o 23

mS 20

p 21

o 22
mS 23
r 25
h 60

r 20

h 42
mS 28
o 51 mS 29

h 42

o 25

mS 18
p 22

h 59

mS 26
o 25

p 60
mS 39
o 22
r 59

h 33

mS 34

o 35

s 36

mS 20

o 37

mS 18

p 38

h 43

r 50
mS 26
o 37
p 43

mS 39
o 38

mS 23
 r 37

 h 50

 p 41

 h 34
 p 29

 s 36
 p 28

 p 42

 o 52
mS 35
p 51
h 33

 p 24

 h 40

mS 34

o 44
mS 35
p 49
h 40

 p 27

p = SWITCH.dip_position: pressed

h = SWITCH.selector_position: head
o = SWITCH.selector_position: off

r = SWITCH.dip_position: released

mS = ms

events key 

s= SWITCH.selector_position: side

Ý0l |hiP[_Wh� $
ß �PY(^`XPu W�p]qFpr\_W�^@W�aRoRl©p]l chaP^`W�ab\

äHzPW·W�aRoRl©p]l chaP^`W�ab\2pr\8Y�\_Wvp2Y([_W#\_zPW�a k%ch^ x l aPWv{òl ab\_c �
Y(|h|h[_W�|bY�\_W�pr\8Y�\_Wvp x Yhp]Wv{¸cha¸\_zPWW�aRoRl [_chaP^`W�ab\vm�\_zPW�a�dUiP[]\_zPW�[
k%ch^ x l aPWv{`\_c�\8Y(áhW4Yhk�k%chiPab\c(d�l aZp]l |haPl Lk�Y(ab\Hp]qFpr\_W�^@pr\8Y�\_Wvp
YhpH{FWvp_k%[_l x Wv{2XP[_W�oRl chiZp]u qhã

:�;�< ! :�;�< ! :�;�< !>= ��?�"�!@= ��?�"�!A= ��?�"�!
3�B�B$#C(�D � E (�F�G � HI(���� D ; (�D � E (�F�G � HI(���� D ; ��� � !���"J��� � !���"

 ��3����K# : ��B 2 �L# : ��B 2 �M# : ��B 2 �N# : ��B 2 �L# : ��B 2 �M# : ��B 2 �O# �� ) ( )���
P# 
���%���&�����'
Q�R ) % S�
T!�=�U ; < G : � ; !�=�U ; !�=�U ; < G : � ; !�=�U ; )�'���
�
��V��0�0

'���%���3�
 2 ��3�

�����Q�W�R ) % S�
 < G : � ;A< G : � ;J< G : � ;V< G : � ;A< G : � ;J< G : � ; )�'���
�
��V��0�0

'���%���3�
 2 ��3�

�����Q�Q�R ) % S�
 < G : � ; !�=�U ; !�=�U ;@< G : � ; !�=�U ; !�=�U ; )�'���
�
��X
�����

'���%���3�
 2 ��3�
��0�0Q Y�R ) % S�
 < G : � ;A< G : � ; !�=�U ;@< G : � ;A< G : � ; !�=�U ; )�'���
�
��X
�����

'���%���3�
 2 ��3�
��0�0

; ��Z���
�������- �����[
 ��3�����
�0���'\��3�& 2 3�B�B�'���B�3����]
 ��3����Q�R ) % S�
 Y�^`_�acb�dc^�e`^�ac^�WcY Qfa�_c^�d`b�gca�WcY�ac^�Y`^�_
Q�W�R ) % S�
 Q�dcY�Y`^�gcb�e`b�YcY�g`b�^�Y�Wcb�_hQ�g
Q�Q�R ) % S�
 a�a`_�^ca�e�Y�e`_�bc_�Q�^�b�Y�dca�Y`Y�_c_�Y\a�^c^�Qfa�d
Q Y�R ) % S�
 b�Q�a�Qfb�bc^�^`a�gcb�WcY�bc_�Wca�b`b�a
äHzPW<W�ohW�ab\8p#dU[_ch^ WvYhk8z»c(d´\_zPWÅY(|h|h[_W�|bY�\_Wºpr\8Y�\_Wvp-Y([_W

k8zPWvk8áhWv{�Y(aZ{2Y(aRq`\_zZY�\1u WvYh{�\_c´{Fl �/W�[_W�ab\�Y(|h|h[_W�|bY�\_W4pr\8Y�\_Wvp



SPL?

SPL?

SPL?

SPL?

SPL?

SPL?

SPL?

SPL?

SPL?

SPL?

SPL?

SPL?

SPL?

RIGHT_SIDELIGHT

RIGHT_DIPLEFT_DIP

LEFT_SIDELIGHT

LEFT_MAIN RIGHT_MAIN

+V

BATTERY

LEFT_LAMP_GROUND

RIGHT_LAMP_GROUND

CONTROL_GROUND

D

M

P S
selector

dip_toggle

SWITCH

MAIN-ECU

SWITCH_MAIN

SWITCH_SIDE

SWITCH_DIPPED

SPL?
ECU_GROUNDECU_PWR

SIDE-ECU

CDCM CS

GP

SD SMSS ECU

SIDELIGHT_RELAY

DIPPED-ECU

DIPPED_BEAM_RELAY

MAIN_BEAM_RELAY

IGN_SW

Ý0l |hiP[_W � $gjRl ^`XPu W�u l |hzb\_l aP|´p]qFpr\_W�^

Ý0l |hiP[_WCî.$fjRy>l \8k8z x W�zZY¦oRl chiP[



Y([_WCk�Y�\_W�|hch[_l©p]Wv{�Y(^ x l |hiPchiZp>ch[4p]W�^`l©Y(^ x l |hiPchiZp�ã1äHzPWCW��Râ
Y(^`XPu W´\_iP[_aZp�chiF\�\_càzZY¦ohW#ì �#Y(^ x l |hiPchiZp4\_[8Y(aZp]l \_l chaZp¸dUch[
WvYhk8z`c(dKpr\8Y�\_Wvp *�� 2 - �0� Y(aZ{ *	*�� 2 - �0� m��¸dUch[gpr\8Y�\_W *���� 2 - �0� m
Y(aZ{ �ÀdUch[·pr\8Y�\_W *���� 2 - �0� ã�ÝPch[àWvYhk8z XZY(l [àc(d�Y(^ x l |hiFâ
chiZpC\_[8Y(aZp]l \_l chaZp�\_zPW2dµYhk�\_ch[8p�\_zZY�\�k%chiPu©{ x W�iZp]Wv{=\_ct{Fl©prâ
\_l aP|hiPl©p]z \_zPW�^�Y([_W·k%chaZp]l©{FW�[_Wv{Km�Y(aZ{òdUch[2W���k%l W�aZk%qhm�Y(aRq
dµYhk�\_ch[8p�\_zZY�\`zZY¦ohW�l©{FW�ab\_l©k�Y(uo�Y(u iPWvp�dUch[`Y(u uc(d1\_zPW�\_[8Y(aZprâ
l \_l chaZp
iPaZ{FW�[gk%chaZp]l©{FW�[8Y�\_l cha`Y([_W\_[_WvY�\_Wv{`Yhp
Y�p]l aP|hu WHW�ab\_l \rqhã
äHzPW·^`cbpr\�Y x pr\_[8Yhk�\�dµYhk�\_ch[�l©p2k8zPcbp]W�a Yhp�\_zPW·[_W�XP[_Wvp]W�ab\]â
Y�\_l ohWhml Wàpr\8Y�\_Wvp´l aòXP[_W%dUW�[_W�aZk%W2\_cºW�u Wvk�\_[_l©k�Y(u>o�Y(u iPWvp�m>Y(aZ{
XZY([_W�ab\Cpr\8Y�\_Wvp�l atXP[_W%dUW�[_W�aZk%W`\_càk8zPl u©{ºpr\8Y�\_Wvp�ã �¢a-\_zPW´dUchu â
u c�y>l aP|¸chiF\_XPiF\
dUch[
chaPWHc(dZ\_zPW>u iP^`XLWv{´pr\8Y�\_Wvp�WvYhk8z`k%chu iP^`a
[_W�XP[_Wvp]W�ab\8p�Y2dµYhk�\_ch[vã2ÝZYhk�\_ch[8p4\_zZY�\�k�Y(aº{Fl©pr\_l aP|hiPl©p]ztWvYhk8z
Y(^ x l |hiPchiZp`XZY(l [�c(d¸\_[8Y(aZp]l \_l chaZpàåU[_c�y�ñ`Y([_W#^´Y([_áhWv{<y>l \_z
Y(a��/ã�ä�[8Y(aZp]l \_l chaZp4^´Y([_áhWv{ày>l \_ztY�p]l aP|hu W´pr\8Y�\_W`l©{FW�ab\_l ZW�[
[_W�XP[_Wvp]W�ab\dT C�D/ê T�AcT�è�\_[8Y(aZp]l \_l chaZpHY´pr\8Y�\_Whã
G�F
	 ��?�U�� U �\!�=�G�H���� ! ���H�������3������ Q�R ) % S�

0�3�&�����' 
`3�'���� Q F�G � H�(�	 ; G�F�(�= ;�: G
�7# E������' (���0�0 b ��� � !���"$# ��0�0 ^ ; ��U7# - 3�� � ( ����3 -Y ��� D ;�: ��?�"�!�(�= ;�: G��$# E��
����'�(���� a ��� � !���"$# 2 ��%� _ D � E�E ; D�(�	 ; G�F�(�= ;�: G��$# E��
����'�����B�(���0�0e ��� � !���"$# �� )�)����(�����3 - d ��� � !���"$# '���%���3�
���

Q�b�^�Y�a�_�e�d
� Y�^ (�����( ^�g�_�a (�����( a�e
���
�
�
�
�
� Y�^ (�����( ^�g�b�d
� ���
�
�
�
� _�a (�����( a�ehY�^ (�����( ^�g
���
�
�
�
�
� _�a (�����( a�e�b�d
� �����
�
� ^�e (�����( Q�d�^�a
� �����
�
�
� ^�e (�����( Q�d�^�W (�����( ^�Q�� �
�
�
���
� ^�W (�����( ^�Q\^�e (�����( Q�d
� �
�
�
���
� ^�W (�����( ^�Q\^�a
� �����
�
� a�_ (�����( Y�e�^�d (�����( b�^
���
�
�
�
�
� a�_ (�����( Y�e�b�g
� �����
�
� ^�d (�����( b�^�a�_ (�����( Y�e
���
�
�
�
�
� ^�d (�����( b�^�b�g
� ���
�
�
�
� a�W (�����( b�_hY�a (�����( Y�_
���
�
�
���
� a�W (�����( b�_�^�Y�� �����
�
�
� Y�a (�����( Y�_�a�W (�����( b�_
���
�
�
���
� Y�a (�����( Y�_�^�Y�� �����
�
ßgYhk8z�dµYhk�\_ch[4l©p�[8Y(aPáhWv{#Yhk�k%ch[8{Fl aP|`\_c�l \8p¸Y x l u l \rq2\_c2{Fl©prâ

\_l aP|hiPl©p]zº\_[8Y(aZp]l \_l cha=XZY(l [8p�ã �¢aº\_zPl©p`k�Yhp]W �àdµYhk�\_ch[8p�cFk�k%iP[
ì¦~�\_l ^`WvpCY(aZ{�� ��� & , 4 � � � 4�� ��� �  ' � + � 'Si»l©p
k8zPcbp]W�a Z[8pr\vã2äHzPl©p�u WvY¦ohWvp¸chaPu q �àY(^ x l |hiPchiZp4dµYhk�\_ch[8p4dUch[
\_zPW·p]Wvk%chaZ{Åu W�ohW�u1c(dCp]WvY([8k8z�ã 4 6 7 � 1 � / ) � + � 1 l©p�[_W%â
^`c�ohWv{ x Wvk�Y(iZp]W1l \Hk�Y(aPaPc(\g{Fl©pr\_l aP|hiPl©p]z�Y(aRq�c(d/\_zPW�[_W�^´Y(l aFâ
l aP|=[_c�y1p�Y(aZ{ j"! � > 6$# � 'Si*l©p2k8zPcbp]W�aòYhp´\_zPW Z[8pr\2c(d
\_zPW x Wvpr\ �-dµYhk�\_ch[8pC\_zRiZp´XP[_c�oRl©{Fl aP|tYº~àdµYhk�\_ch[�p]chu iF\_l cha�ã
äHzPW´p]WvY([8k8z·k%chab\_l aRiPWvp�\_[_iPaZk�Y�\_Wv{-Y�\�~�dµYhk�\_ch[8p�ã �¢atY(u uf~ �
\ryc>dµYhk�\_ch[0p]chu iF\_l chaZp�Y([_W
dUchiPaZ{�y>l \_zCaPc�p]l aP|hu W
dµYhk�\_ch[0p]chu iFâ
\_l chaZp�Y(aZ{4l a¸\_c(\8Y(u(chaPu q4ídµYhk�\_ch[�k%ch^ x l aZY�\_l chaZpKY([_Wfk8zPWvk8áhWv{
y>zPl©k8z2dµY(l u/\_c´XP[_c�oRl©{FW¸Y`p]chu iF\_l cha�ã
äHzPW�XLc(\_W�ab\_l©Y(u�p]chu iF\_l chaZpHdUch[1Y(u u ��Y(|h|h[_W�|bY�\_W4pr\8Y�\_Wvp1Y([_W

k%chaZp]l©{FW�[_Wv{ \_ch|hW%\_zPW�[ÀåUiZp]l aP|ËY o�Y([_l©Y�\_l cha¼cha»\_zPWÀY x c�ohW
p]WvY([8k8zLñ`\_cÅk8zPcRcbp]W·chaPW·c(d�\_zPWºp]W%\8p2c(d�dµYhk�\_ch[8p�dUch[2WvYhk8z
Y(|h|h[_W�|bY�\_W�pr\8Y�\_W´iZp]l aP|�\_zPW�^`l aPl ^CiP^ aRiP^ x W�[�c(ddµYhk�\_ch[8p
l a2\_c(\8Y(u¿ã �´XLcbp_p]l x u W�p]W%\8pHc(d0dµYhk�\_ch[8pHY([_W�{FW�[_l ohWv{�$
��� � !���"$# �� )�)����( � ��3�- ; ��U7# - 3�� � ( ����3 -
��� D ;�: ��?�"�!�(�= ;�: G
�7# E������' (���� ��� � !���"$# �� )�)����( � ��3 -
��� � !���"$# ��0�0 ; ��U7# - 3�� � ( ����3 -
��� � !���"$# ��0�0]��� � !���"$# �� )�)����(�����3 -
ßgYhk8zÅc(d�\_zPWvp]Wày>l u u4[_W�^`c�ohW�\_zPWàl©{FW�ab\_l ZWv{ Y(^ x l |hiPl \rq

chaZk%Wg\_zPWHY(|h|h[_W�|bY�\_Wgpr\8Y�\_Wvp�Y([_Wgu iP^`XLWv{�Yhk�k%ch[8{Fl aP|>\_c4\_zPWvp]W
dµYhk�\_ch[8p�ã�äHzPWgu©Yhpr\�dµYhk�\_ch[0p]W%\8p�l©p0k8zPcbp]W�a x Wvk�Y(iZp]Wfl \0l aRohchu ohWvp
\_zPW>^`l aPl ^CiP^ aRiP^ x W�[
c(d/{Fl �/W�[_W�ab\gk%ch^`XLchaPW�ab\8pHåUchaPu q�\_zPW
p]y>l \8k8zLñ�ãegzPcRcbp]l aP|`Y(aRq�p]W%\�Y(XPXLWvY([8pg\_c´XP[_cF{FiZk%W�Y(a2WvõbiPl â
o�Y(u W�ab\´^`cF{FW�u>c(d4\_zPW#p_Y(^`W#k%ch^`XPu W��Fl \rqhãÅäHzPW#Y(|h|h[_W�|bY�\_W
pr\8Y�\_Wvp�Y([_W�aPc�y@p]i x {Fl oRl©{FWv{<Yhk�k%ch[8{Fl aP|�\_cà\_zPW�dµYhk�\_ch[`p]W%\
k8zPcbp]W�a $

����%���&�����\0�3�&�����' 
��h� ��� � !���"$# ��0�0&%c��� � !���"$# �� )�)����( � ��3�-�+
?�'���S�) � ��B ����3������ Q�R ) % S�

U�
�� ��B`0���%�%����� ��B�0�3�&�����' 
c0���'cB�'���S�) � ��B$��� ��� � !���"$# �� )�)����( � ��3 -'%`��� � !���"$# ��0�0�+< 3�&�����' 
����$�.��� � !���"$# ��0�0&( Y�^c^�ec^�d`a�W
< 3�&�����' 
����$�.��� � !���"$# �� )�)����(�����3�-)( b�d`^�acb�g`^�Y
?�'���S�) � ��B ����3������ Q�W�R ) % S�

U�
�� ��B`0���%�%����� ��B�0�3�&�����' 
c0���'cB�'���S�) � ��B$��� ��� � !���"$# ��0�0�+< 3�&�����' 
����$�.��� � !���"$# ��0�0&( Q�dc^�g`b�^cb�_
?�'���S�) � ��B ����3������ Q�Q�R ) % S�

U�
�� ��B`0���%�%����� ��B�0�3�&�����' 
c0���'cB�'���S�) � ��B$��� ��� � !���"$# ��0�0&%c��� � !���"$# �� )�)����(�����3 -�+< 3�&�����' 
����$�.��� � !���"$# �� )�)����(�����3�-)( a�a`_�Qfa�Y\a�d
< 3�&�����' 
����$�.��� � !���"$# ��0�0&( _�^c_�bc_�Y\a�^
?�'���S�) � ��B ����3������ Q Y�R ) % S�

U�
�� ��B`0���%�%����� ��B�0�3�&�����' 
c0���'cB�'���S�) � ��B$��� ��� � !���"$# ��0�0�+< 3�&�����' 
����$�.��� � !���"$# ��0�0&( b�bca�gc_�W`b�a
äHzPW�Y(^ x l |hiPl \rq�k8zPWvk8á´l©pHaPc�yËXLW�[]dUch[_^`Wv{�Y(|bY(l a2Y(aZ{�aPc

Y(^ x l |hiPl \rq#l©p4dUchiPaZ{Kã �¹daPW�y*Y(^ x l |hiPl \rq#zZYh{ x W�W�atl ab\_[_c(â
{FiZk%Wv{#\_zPW`aPW�y½p]W%\¸c(dHY(^ x l |hiPchiZp1\_[8Y(aZp]l \_l chaZp4Y([_W�Yh{P{FWv{
\_c#\_zPW2u l©pr\�c(d�Y(^ x l |hiPchiZp�\_[8Y(aZp]l \_l chaºu l©pr\`Y(aZ{t\_zPW�y>zPchu W
XP[_cFk%Wvp_p[_W�XLWvY�\_Wv{Kã
* N*J): 0�Q
äHzPW1^`cF{FW�uLl a Z|hiP[_W�í�yHYhpf|hW�aPW�[8Y�\_Wv{`Y(iF\_ch^´Y�\_l©k�Y(u u q�+HdUch[
\_zPW·W��PY(^`XPu W·p]qFpr\_W�^�ãÂäHzPW·l ab\_W�[_aZY(u4pr\8Y�\_Wvp�c(d�\_zPW-p]qFprâ
\_W�^@Y([_W4p]zPc�y>a�l aZp]l©{FW�\_zPW4dUchiP[W��R\_W�[_aZY(u u q`oRl©p]l x u W¸p]qFpr\_W�^
pr\8Y�\_Wvp�ã �¹\4l©p4k%u WvY([1\_zZY�\�\_zPWCdUchiP[4^´Y(l a·pr\8Y�\_Wvp1c(df\_zPW�p]qFprâ
\_W�^ åUc���mfp]l©{FW�u l |hzb\vm�^´Y(l a x WvY(^ Y(aZ{º{Fl XPXLWv{ x WvY(^�ñ�Y([_W
[_W�XP[_Wvp]W�ab\_Wv{ x Yhp]Wv{�cha�\_zPW�pr\8Y�\_W�c(d�\_zPW�u©Y(^`XZp�ã
äHzPW-{FW�u©Y¦qFp´l ab\_[_cF{FiZk%Wv{ x qÀ\_zPW·[_W�u©Y¦qFp�Y([_W·Y(u©p]c<k%u WvY([

Yhp�pr\8Y�\_Wvp�y>l \_z?1�j<W��Fl \CW�ohW�ab\8p�å�\_[8Y(aZp]l \_l chatcFk�k%iP[8p�Y�d�\_W�[
Y<^`l u u l©p]Wvk%chaZ{Ëch[8{FW�[2\_l ^`WºXLW�[_l cF{Zñ�ã7äHzPWvp]Wº{FW�u©Y¦qFp�Y(u©p]c
u WvYh{�\_c�p]ch^`W�u Wvp_p1c x oRl chiZpHW�ohW�ab\4k%chaZ{Fl \_l chaZp x Wvk�Y(iZp]W�\_zPW
p]y>l \8k8z·^´Y¦q�zZY¦ohW x W�W�a-^`c�ohWv{·p]W�ohW�[8Y(u�\_l ^`Wvp�{FiP[_l aP|�\_zPW
[_W�u©Y¦q {FW�u©Y¦qhã�ÝPch[àW��PY(^`XPu Wt\_zPW *���� 2 - �0� Y(aZ{ *���� 2 - �0�
pr\8Y�\_W
|h[_chiPXZpKl aZk%u iZ{FW
\_zPWgXZY(l [�c(dR\_[8Y(aZp]l \_l chaZp 'Si � �=/ ;3+��RY(aZ{
> / 1?+ � 1�j � � + � ; ' � 'Si �]ã2äHzPW´\_l ^`Wv{-\_[8Y(aZp]l \_l cha x Yhp]Wv{
cha-\_zPW9'Si»k%chaZ{Fl \_l cha=k%chiPu©{tchaPu q·cFk�k%iP[�y>zPW�a=y>zPW�at\_zPW
p]y>l \8k8z�l aPXPiF\1k8zZY(aP|hWv{�\_c � + � ;tY(aZ{`\_zPW�a�{Fl [_Wvk�\_u q�\_c 'Si1ã
äHzPl©p�p]WvõbiPW�aZk%WXP[_W�ohW�ab\8p�\_zPW>p]qFpr\_W�^»dU[_ch^»|hchl aP| x Yhk8á�l ab\_c
\_zPWc���pr\8Y�\_WhmhY�p]l \_iZY�\_l cha�Y(u©p]c�l u u iZpr\_[8Y�\_Wv{ x q�p]W�ohW�[8Y(ubc(\_zPW�[
\_[8Y(aZp]l \_l chaZp2l a»pr\8Y�\_Wvp *�� 2 - �0� Y(aZ{ *	*�� 2 - �0� ã �1W�[_Wt\_zPW
\_[8Y(aZp]l \_l chaZp´k%chab\8Y(l aPl aP|ºk%chaZ{Fl \_l chaZp � 'Si ' � � + � ;���p]W�W�^
cF{P{`p]l aZk%W>l \gl©p
aPc(\fc x oRl chiZp�y>zRq 'Sitp]zPchiPu©{�zZY¦ohW x W�W�a´l aFâ
k%u iZ{FWv{�Yhp�Y4k%chaZ{Fl \_l cha�ã �¢aRohWvpr\_l |bY�\_l cha�c(dZ\_zPW>p]y>l \8k8z`p]zPc�y1p
\_zZY�\�l \0l©p�l ^`XLcbp_p]l x u W
\_c1|hc�{Fl [_Wvk�\_u q�\_c1zPWvYh{¸u l |hzb\8p�y>l \_zPchiF\
XZYhp_p]l aP|\_zP[_chiP|hz�p]l©{FWfu l |hzb\8p�ã0äHzPl©p�k%chaZpr\_[8Y(l ab\�{FcRWvp�aPc(\�W��Râ
l©pr\l a´\_zPW4W�aRoRl [_chaP^`W�ab\vmhy>l \_z�\_zPW�[_Wvp]iPu \g\_zZY�\HYCk8zZY(aP|hW1l a
p]y>l \8k8z´XLcbp]l \_l cha`dU[_ch^ � + � ;à\_c 'Siºy>l u u x W�l |haPch[_Wv{ x qC\_zPW
p]y>l \8k8zº^`cF{FW�u¿m�y>l \_zº\_zPW2p]qFpr\_W�^ [_W�^´Y(l aPl aP|#l aº\_zPW�zPWvYh{
u l |hzb\8p>pr\8Y�\_Whã
äHzPW½\_ch|h|hu W x W�zZY¦oRl chiP[ c(d<\_zPW {Fl XPXLWv{*!¦^´Y(l a x WvY(^

p]y>l \8k8z�l©pl u u iZpr\_[8Y�\_Wv{ x q`\_zPW � +.-�+ �P� +.; � 2 � + �v� +.;���W�ohW�ab\8p�ã
äHzPWvp]W¸W�aZp]iP[_W�\_zZY�\>\_zPW�p]y>l \8k8z2^CiZpr\ x W�[_W�u WvYhp]Wv{�XP[_l ch[\_c
Y(aPc(\_zPW�[1k8zZY(aP|hW¸l aàpr\8Y�\_WCY(aZ{�\_zPW�|hiZY([8{2k%chaZ{Fl \_l chaZp>zZY¦ohW
x W�W�aà|hW�aPW�[8Y�\_Wv{#Yhp1XZY([]\4c(d
\_zPWCXP[_cFk%Wvp_p1c(df[_Wvp]chu oRl aP|�Y(^�â
x l |hiPchiZp � +.-�+ �P� +<W�ohW�ab\8p´dU[_ch^ \_zPW·W�aRoRl©p]l chaP^`W�ab\�pr\8Y�\_Wvp
[_W�XP[_Wvp]W�ab\_Wv{ x q´\_zPW�p]l aP|hu W�pr\8Y�\_W�p]zPc�y>a2cha�\_zPW�{Fl©Y(|h[8Y(^�ã
w a<W�aP|hl aPW�W�[`k%chaZp]l©{FW�[_l aP|à\_zPW � +.-�+ �P� +-W�ohW�ab\�\_zZY�\`l aFâ

k%u iZ{FWvp�\_zPW2k%chaZ{Fl \_l chat\_zZY�\C\_zPW2p]y>l \8k8z<p]zPchiPu©{ x W�l aº\_zPW
, ¶�¤b�� �8¯��v�h�f���R �� ���F�8��-�. /103234523687F�
���f�� h� �r�� ������(�R��� � ¯��r�

� ��§h�r�%¥¦��8� �%�r� �¿¯



sidelights off
dipped beam off
main beam off

sidelights on
dipped beam off
main beam off

sidelights on
dipped beam on
main beam off

sidelights on
dipped beam off
main beam on

Time:mS [side]side

Time:mS

off[side]

Time:mS

Time:mS

 off[side]

side
released[pressed]

off[side]

Time:mS [off or head]

Time:mS [side]

Time:mS

10-plus 14-plus

1-plus 11-plus

switch:off
switch:dipped

beam
switch:dipped

beam switch:off

switch:off switch:off

Time:mS [off or head]
Time:mS
[off or head]

released[pressed
     and ( head or off)]
head[side]

Time:mS [side]

Abbreviations
side SWITCH.selector_position:side
off SWITCH.selector_position:off
head SWITCH.selector_position:head
releasedSWITCH.dip_position:released
pressed SWITCH.dip_position:pressed

Ý0l |hiP[_W�í $ w iF\_ch^´Y�\_l©k�Y(u u q�|hW�aPW�[8Y�\_Wv{2p]qFpr\_W�^ x W�zZY¦oRl chiP[

� + � ;Àch[5'Si XLcbp]l \_l chaZp�^´Y¦q�yW�u u>åU[_l |hzb\_u qPñ1õbiPWvpr\_l chaày>zRq
\_zPl©ppr\8Y�\_W4k8zZY(aP|hW1p]zPchiPu©{´cFk�k%iP[gl dK\_zPW4p]qFpr\_W�^*zZYhp
\_zPW5'Si
l aPXPiF\�Y(aZ{=zPW�aZk%W�\_zPW�XP[_c x u W�^ y>l \_z<\_zPW#p]y>l \8k8z<y>l u u x W
u cFk�Y�\_Wv{Kã

� Ü � ÛKÚ �.� ÜrØgÕ
äHzPW�\_Wvk8zPaPl©õbiPW�{FWvp_k%[_l x Wv{�l a�\_zPl©p�XZY(XLW�[�zZYhp x W�W�a#l ^`XPu W%â
^`W�ab\_Wv{´åUl a ebY¦o�YbñLY(aZ{�p]W�ohW�[8Y(u�Y(iF\_ch^`c(\_l ohWfp]qFpr\_W�^ k%l [8k%iPl \8p
zZY¦ohW x W�W�aCp]iZk�k%Wvp_prdUiPu u q¸Y(aZY(u qFp]Wv{Kã�äHzPWgp]qFpr\_W�^¼pr\8Y�\_Wgk8zZY([]\
XP[_cF{FiZk%Wv{tp]c�dµY([�l©p�Wvp_p]W�ab\_l©Y(u u q·Y � gLY�\ �0p]W%\�c(d1pr\8Y�\_Wvp�Y(aZ{
\_zPW�p]qFpr\_W�^ k�Y(a x W�l a2chaPu q�chaPW4c(d�\_zPW�^'Y�\1Y�|hl ohW�a�\_l ^`Whã
äHzPW�[_W%dUch[_W¸dUch[�k%ch^`XPu W���p]qFpr\_W�^´p>l \4l©p>u l áhW�u q�\_zPW�[_W�y>l u u x W
^´Y(aRq2pr\8Y�\_Wvp>k�Y(iZp]Wv{ x q2Y(u uK\_zPW�k%ch^ x l aZY�\_l chaZpHc(d�l ab\_W�[_aZY(u
^`W�^`ch[_q2o�Y(u iPWvp�ã1ÞàY(aRq�p]qFpr\_W�^´p1zZY¦ohW�p]W�ohW�[8Y(u�Y(u ^`cbpr\�l aFâ
{FW�XLW�aZ{FW�ab\ x W�zZY¦oRl chiP[8p�ch[�p]i xCx W�zZY¦oRl chiP[8p�Y(aZ{¸\_zPl©p0ch[]\_zPc(â
|hchaZY(u l \rq�k�Y(a x W�iZp]Wv{`\_cCp]l ^`XPu l dUq�\_zPW4{FWvp_k%[_l XF\_l cha´iZp]l aP|CY
pr\8Y�\_Wvk8zZY([]\�k%chaZk%iP[_[_W�aZk%q�aPc(\8Y�\_l cha�ã�äHzPW�W��PY(^`XPu WCXP[_Wvp]W�aFâ
\_Wv{à{FcRWvp1aPc(\¸k%chab\8Y(l a#l aZ{FW�XLW�aZ{FW�ab\4dUiPaZk�\_l chaZp4Y(aZ{2\_zPW�[_W%â
dUch[_W1k�Y(aPaPc(\ x W�p]l ^`XPu l ZWv{`l a�\_zPl©pfyHY¦qhã �¹dKyWHl aZk%u iZ{FWv{�\_zPW
p]y>l \8k8z�Y(aZ{`u©Y(^`X�[_WvõbiPl [_Wv{�\_c�l ^`XPu W�^`W�ab\\_zPW � pr\_chX�u©Y(^`X �
k%l [8k%iPl \�\_zPW´[_Wvp]iPu \8Y(ab\Cp]qFpr\_W�^ pr\8Y�\_W´k8zZY([]\�l aZk%u iZ{FWvp¸\ry>l©k%W
Yhp�^´Y(aRqtpr\8Y�\_Wvp�Y(aZ{ºY(a=Wvk%chaPch^`l©k´[_W�XP[_Wvp]W�ab\8Y�\_l chaºk%chiPu©{
x W�|hW�aPW�[8Y�\_Wv{ x q�p]W�XZY([8Y�\_l aP|C\_zPW � pr\_chX�u©Y(^`X2c�� �LY(aZ{�\_zPW
� pr\_chX·u©Y(^`X·cha �Kpr\8Y�\_Wvp4l ab\_c2Y�\_c(\8Y(u u q#l aZ{FW�XLW�aZ{FW�ab\ x W�zZY�â
oRl chiP[vã�äHzPW�Y(iF\_ch^´Y�\_l©k�|hW�aPW�[8Y�\_l cha#c(dgp]iZk8zàY�[_W�XP[_Wvp]W�ab\8Y�â
\_l cha#l©p1k%iP[_[_W�ab\_u q�Y(aàY([_WvY�c(d�l aRohWvpr\_l |bY�\_l cha�ã �¢a#XZY([]\_l©k%iPu©Y([
l \�l©p4p]ch^`W%\_l ^`Wvp�\_zPW´p]l \_iZY�\_l chaà\_zZY�\�Y�dUiPaZk�\_l cha·l©p¸Y(u ^`cbpr\
x iF\
aPc(\
õbiPl \_WHl aZ{FW�XLW�aZ{FW�ab\fY(aZ{�\_zPl©p0[_WvõbiPl [_Wvp0p]XLWvk%l©Y(uFk%chaFâ
{Fl \_l chaZp
\_c x W�l aZk%u iZ{FWv{´l a´\_zPW�k%chaZk%iP[_[_W�ab\f[_W�XP[_Wvp]W�ab\8Y�\_l cha�ã
�¹\2^CiZpr\ x W(DZÿbU U"T��%ê ç�\_c=XP[_cF{FiZk%W·Y(a W�aRoRl©p]l chaP^`W�ab\�c(d

\_zPW�p]qFpr\_W�^�ã#ÝPch[�^`cbpr\�Y(iF\_ch^`c(\_l ohW�p]qFpr\_W�^�\_zPW2Y(^`chiPab\
c(d�pr\8Y�\_Wtl©p2|hW�aPW�[8Y(u u qòu l ^`l \_Wv{ \_cÅ^`Wvk8zZY(aPl©k�Y(u4XLcbp]l \_l chaZp�m
\_[8Y(aZp]l W�ab\pr\8Y�\_W4Y(aZ{�p]l ^`XPu W4ßHenËk%chab\_[_chu u W�[f^`W�^`ch[_q`Y(aZ{
\_zPWvp]W�p]qFpr\_W�^´p¸[_Wvp]XLchaZ{-yW�u u
\_c�\_zPW`\_Wvk8zPaPl©õbiPWhã�egl [8k%iPl \8p
y>l \_z�u c(\8p0c(dZW��FXPu l©k%l \
^`W�^`ch[_qhm¦dUch[�W��PY(^`XPu W>p]zPl d�\
[_W�|hl©pr\_W�[8p�m
ch[�k%chiPab\_W�[8p`åUzZY([8{FyHY([_W�ch[�p]c(d�\ryHY([_W¦ñ�mKy>l u ufaPc(\ x W�Y(^`W�aFâ
Y x u W�\_c�\_zPl©p1dUch[_^'c(dgY(aZY(u qFp]l©p1y>l \_zPchiF\¸p]ch^`W�dUch[_^7c(dgY x â
pr\_[8Yhk�\_l cha�c(d0\_zPW�k%ch^`XLchaPW�ab\1pr\8Y�\_Whã
s-WgW��FXLWvk�\0\_c x WHY x u Wf\_c�iF\_l u l f�Wg\_zPWvp]Wg^`cF{FW�u©p�l a�Y1^`ch[_W

W���k%l W�ab\>ohW�[8p]l cha�c(d�\_zPW w iF\_cRjb\_W�ohW�Ý�Þàß w \_cRchuKY(l ^`Wv{2Y�\
y>zPchu WgohW�zPl©k%u WÝ�Þàß w ã�äHzPl©p�Y x l u l \rq¸l©p�p]l |haPl Lk�Y(ab\ x Wvk�Y(iZp]W $
W äHzPW'[_Wvk%W�ab\Âl ab\_[_cF{FiZk�\_l cha c(dËaPW%\rych[_áFp½l ab\_c ^´Y(aRq
ohW�zPl©k%u Wvp�Y(u u c�y1p�|h[_chiPXZpCc(d4p]qFpr\_W�^´p�\_c-W��Pk8zZY(aP|hW�^`Wvprâ
p_Y(|hWvpu WvYh{Fl aP|�\_c`y>l©{FW�[>W��/Wvk�\8pHdUch[1p]ch^`W4dµY(l u iP[_Wvp�ã

W ÞàY(aRqCc(d/\_zPW1^`cbpr\{PY(aP|hW�[_chiZp0dµY(iPu \8pgY([_W1k�Y(iZp]Wv{ x q�iPaFâW��FXLWvk�\_Wv{CY(aZ{Cp]i x \_u WHl ab\_W�[8Yhk�\_l chaZp x W%\ryW�W�a�p]qFpr\_W�^´p�{FW%â
p]l |haPWv{ x q�{Fl �/W�[_W�ab\1W�aP|hl aPW�W�[_l aP|C\_WvY(^´p�ã

W äHzPW2õbiZY(u l \8Y�\_l ohW�aZY�\_iP[_W�c(d>\_zPW�p]l ^CiPu©Y�\_l cha<Y(u u c�y1p�\_zPWY x c�ohW¸{FWvp]l |ha gLY¦y1p\_c x W�{FW%\_Wvk�\_Wv{2WvY([_u qhã
äHzPW�[_Wvp]iPu \8p�c(dH\_zPl©pCych[_á-k�Y(a x W2Y(XPXPu l Wv{-\_c#\8Yhp]áFp�p]iZk8z
Yhp�jZe w Y(aZ{<dµY(iPu \�p]l |haZY�\_iP[_W#Y(aZY(u qFp]l©p�\_zZY�\�[_WvõbiPl [_W2\_zPW
l ab\_W�[_aZY(uLp]qFpr\_W�^ � ^`W�^`ch[_q`pr\8Y�\_Wvp �(\_c x W�áRaPc�y>a�ã�äHzPW4k%iP[]â
[_W�ab\�|h[8Y(XPzPl©k�Y(uRXP[_Wvp]W�ab\8Y�\_l chaCzZYhp�p_k�Y(u©Y x l u l \rq�l©p_p]iPWvp x iF\
yW
W��FXLWvk�\4\_zZY�\¸y>l \_z·dUiP[]\_zPW�[�{FW�ohW�u chXP^`W�ab\�\_zPW´{FWvp_k%[_l XF\_l chaZp
p]zPchiPu©{�XP[_c�oRl©{FWY�o�Y(u iZY x u WHYh{P{Fl \_l chaZY(uRY x pr\_[8Yhk�\_l cha�dµYhk%l u l \rq
\_c`oRl []\_iZY(u/qhW�u u c�y x cbY([8{Fl aP|`Y(aZ{2{FWvp]l |ha2ohW�[_l Lk�Y�\_l cha�\_cRchu©p
åµæf[_l©k%WhmjRaPcRcháhWhmk��ßfu u l©p2ìvíhíhíPï0Þàk�ÞàY(aRiZp#ç%è�é�ê ë ìvíhíhíbñ�ã
äHzPW¸Y x l u l \rq`\_c�l ab\_W�[8Yhk�\_l ohW�u q´oRl W�yËp]XLWvk%l Lk�W�ohW�ab\>k�Y�\_W�|hch[]â
l Wvp�mbk%chaZ{Fl \_l chaZp�mhch[gpr\8Y�\_Wvp�mRk%chiPu©{ x W�XP[_c�oRl©{FWv{Cy>l \_z�p]iZk8z´Y



\_cRchuh\_c�W�aZY x u WgY(a�W�aP|hl aPW�W�[�\_c x WY x u Wf\_c�|bY(l a�Y(a�c�ohW�[_oRl W�y
c(dfY´p]qFpr\_W�^ x W�zZY¦oRl chiP[vãÞàY(aRq2p]qFpr\_W�^'u W�ohW�u x W�zZY¦oRl chiP[8Y(u
Y(aPch^´Y(u l WvpKy>l u uhXP[_Wvp]W�ab\K\_zPW�^´p]W�u ohWvp�Yhp�pr\8Y�\_Wvp�ch[�W�ohW�ab\�k%chaFâ
{Fl \_l chaZp>\_zZY�\1\_zPWCW�aP|hl aPW�W�[1ychiPu©{�aPc(\�W��FXLWvk�\vã �¢aZ{FW�Wv{�yW
zZY¦ohW4Y(u [_WvYh{Fq�dUchiPaZ{�p]W�ohW�[8Y(uZW��PY(^`XPu Wvpc(d�W��Fl©pr\_l aP|`p]qFpr\_W�^
p_k8zPW�^´Y�\_l©k�py>zPW�[_W�\_zPW�p]qFpr\_W�^ ^`cF{FW�uKl u u iZpr\_[8Y�\_WvpHY(aPch^´Y(u â
chiZp>p]qFpr\_W�^@u W�ohW�u x W�zZY¦oRl chiP[Hl a2\_zPl©p>yHY¦qhã

�òÛ��>Õ1Ø�������Ù�k��� ��ÕgÖ �
äHzPl©p�ych[_á�zZYhp x W�W�a·p]iPXPXLch[]\_Wv{ x q�\_zPW`n 	*ßfaP|hl aPW�W�[_l aP|
Y(aZ{�æfzRqFp]l©k�Y(uKjFk%l W�aZk%Wvp �>Wvp]WvY([8k8z�egchiPaZk%l u
å�� �5! ó ð��hð � ~¸â
sòzPchu W��
W�zPl©k%u W¸sòzPchu Wd��l dUW%â¢k%qFk%u W4ßfu Wvk�\_[_l©k�Y(u/V�Wvp]l |ha w aZY�â
u qFp]l©p8ñ�mPÝPch[8{�Þ#c(\_ch[�egch^`XZY(aRqhmPY(aZ{2Ý0l [8pr\�ßgY([]\_z9�K\8{Kã

�,��� ��× ��Õ�ÛP� �
³0¤R���R (�]���¢�8�v�%�]���ZÈ�¡g� Èv���R 
	v�v�¢�8§b¤b�¢�v�ZÈ � �(Ì�ÍvÍvÎ(� � �8§h�r�8�¢�8���r� �b£
¨©�b�b�_�r� �v�������_P�8�_���K���¢�¢� £v�b� �b£>¨©�b�b�_�r� �v�b�K�r�H�v���¹�8�_�r��� �¸�8�v���r�_Á(�
���R C�v�h����Ð¿��������������������3-�� 6 4��! 2&.�. "�6�#5/ 6$ �� 2 /��%� 6&"�6�#��
ª/� �r�¹�]¬��%�¢�r¤Z� ù�ûvû Ìv�')( 7*��+87 2-, 2]� ª/� �r�¹�]¬��%�¢�r¤'ÊZ� ��� �r�� PÈ
¤��¢�r§Z� ./.��
�
�>� Äb�r�¹�r���%�¢�r¤Z� �8�h� �b�&.��
ªb���r�b�b�8È Ò ��Ì�ÍvÍ û ��¶�¤b�HÃ��R��� � �]�%�r� ¥¦�§h�r���8�8�¢�
�8�b£v� �b�v�/Ð¿��0��8�  PÈ
1 � Èb���R  1 � Ò � �8�_��È&	h� Èb�� h�8� È�2 2 /3 �"�6�#��4"�6�56(8/ . "�7�/ 77"8, 242 2 /��%� 6:9
"�6�#5/3;���( 7=<>�@?���"
0 / .A+&?�� 7 234��rÈ ùvù�û!Bhù�C3D �f�����r£¦��� Ò ���h¨©�����b�Z�
E �%�r�8��È 1 � È¦���R 4Ç/�v� � �r��Èh���ZÌ�ÍvÍ/F(�HGI�! 2&.�. "�6�#42 2 /10&77"8, 2)+&?�� 7 234��
J "�78�K+87�/ 7 2 0-��/��377�r�g����Lg�]�8�
« E � � ��È/Ì8�¹�g�� h� �r� �v�Z�
Ò �b� §F�_�r�8ÈP¡g�1Ì�ÍvÍ�Mh��56(8/ . "�7�/ 77"8, 2N2 2 /��%� 6&"O� 6�#�9 4��! 2&. "�6�# / 6$ 
��"�4�(�. / 77"O� 6 J "�78��"�6�0�� 4 -�. 237 2P�'6$� J . 2� !# 2]��Ð¢²h¡0ý û « ù Î ù «rÌvÌvÌ�Í û «
Q �R��Ð¹¶=ÇK�r�8�¢�8�
ÊZ�8�vÈK��� ÈK���R SRg�r���¢��¯�ÈZ®1�CÌ�ÍvÍ C �CÓ�R��� � �]�%�r� ¥¦�����( h�8� � � �b£���¨
�r¤b�g�_P�8�_�r�0��¨/�8� �8�_�¢�r� �����P�8� �r�8�b� ��¨����b� �r�8�=)�377" T�0%"
/ .&� 687 2&.�. " # 236�032
"�6�U 6�#�"�6�2 2-�-"�6�#
F(� ù Í C!B�Cvûvû �
���%�`���(�b�8ÈR®1�$L�� ÏRÇK�r� �8�vÈP³g�:	h� ÏP²(�b���v�¦�vÈhý�� ÏR���R �	v�v�¢�8§b¤ZÈ � �
Ì�ÍvÍvÍ(� 1 �8�¢� £v�´¥¦�_�r� ÄR���%�r� �v�´��¨0���h�r�v�����r� ¥¦�1�8� �8�_�¢�r� �����/�8� �r�8�b� �r�8�
Ð¿�SV�W 78�X� 687 2-�36�/ 77"O� 6�/ .)�������������3-S� 6Y56(8/ . "�7�/ 77"8, 242 2 /��%� 6&"�6�#��
ÊZ���]�C®f���v�
R� �¦�v�b�v���v�ZÈ Ò �Lý���Ì�ÍvÍvÎ(�IR�#�`�8� ���¢�4��¨f�v§h�r� �����0���b�¹�¢�]���_«
�r� �v�b����¨Z�¹�]�%�r�g�����]¤b� �b�8�8�AZH���34 / .&G 2378���! ���"�6K+&?�� 7 234\[ 2-��" # 6
F(� Ì�Í D]Bhùvù�û �
R� �¦�v�b�v���v�ZÈ Ò ��ý�� ù�ûvû Ìv�<®g�b�¹�¢�]���_�r� �v�b����¨H�]���R h�v�7�¹�]�%�r�
�����]¤b� �b�8�8�=ZH���34 / .�G 2378���! ��
"�6^+&?�� 7 234_[ 2-��" # 6`Ì!F(� Ì�`�Ì Bhù�û `��
ÇK�r� �8�vÈ�³g�a	h� ÈK���R 2²(�b���v�¦�vÈ/ý��Z®1��Ì�ÍvÍvÍ(��Ð¹ h�8���r� ¨ ¯h� �b£` h�8�¢� £v�
£v� � �r�]¤b�8�K�r¤h�r�v�b£v¤����h�r�v���%�r�� 4 h�8�¢� £v�����R��� ¯h�¢� �8�RÐ¿�K 686&(8/ .�2 2%9
. "
/3;%". "�77? / 6$ bG�/�"�687�/�"�6�/3;%". "�77?b+&? 4 -�����"8( 44È ù `/` Bhù F ù ��Ð¹¬�¬�¬
�
ÇK�r� �8�vÈF³g�$	h� ÏFÇ��b£v¤ZÈ 1 � � � ÏR²(�b���v�¦�vÈbý��R®1� Ï E �b����È&	h�R¬
� ÏF���R 
0º� � �¢�v�ZÈZ���P²F�Ì�ÍvÍ3`��H³0�v�4�b� �b� �b£4¨©�b�b�_�r� �v�R���K���R ��¹�¢�r�b�_�r�h�]���
�r�����¢�v�b� �b£`¨©���4�r�%¨©�_�¿¯#���R��� ¯h�¢� �4��¨f�8� �8�_�¢�r� �����
 h�8�¢� £v�b�8�Ic 6$� J 9
. 2� !# 24U 6�#�"�6�2 2-�-"�6�#b2 2-,!"�2 J Ì ù ° C ±]� ù `�Ì Bhù F3`��
ÇK�r� �8�vÈb³g��	h� ÏR²(�b���v�¦�vÈ�ý���®1� Ïh���R �¬�� � � �8È 1 �@	h��Ì�ÍvÍvÍ(�LÐ¹ h�8���r� ¨ ¯(«
� �b£� h�8�¢� £v��£v� � �r�]¤b�8�f�r¤h�r�v�b£v¤´���h�r�v���%�r�� ` h�8�¢� £v�����R��� ¯h�¢� �8�
Ð¿�
� 6&,!"�7 2� -�/3-82-�P"�6�� 686$��, / 77"8, 2bda)U 77� /10-��ea<6���)0%�gf3f�78�X 686&(8/ .
2 2&. "
/3;%". "�77? / 6$ bG�/�"�687�/�"�6�/3;%". "�77?�+&? 4 -�����"8( 44� � ®H�´²F�
ÇK�r� �8�vÈF³g�:	h� ÏF²(�b���v�¦�vÈhý�� Ïb���R �ÊL���R (�¢¯�È�	h�
Ì�ÍvÍvÎ(�0®g�h�r�v���%�r�� 
�¢�b�����¸�  h�8���r� ÄR���%�r� �v�Z��U 6�#�"�6�2 2-�-"�6�#h�-1-�. "
0 / 77"O� 6&�
�ji))�377" T�0%"
/ .
� 687 2&.�. " # 236�032
Íh°7M�±]� M ù�C!B M ù `��
²(�b���v�¦�vÈ
ý��0®1�òÌ�ÍvÍvÍ(�ò²(� �4�b� �%�r� �b£��8� �8�_�¢�r� �����H h�8¥(� �8�8���f� �r¤
�8�v��§b� �_Á��F�8¤R��¥(� �v�h���^���d=� 4�4�( 6&"
0 / 77"O� 6&�b�
-82 0%"
/ .="8����(�2K� 6
4��! 2&.H; /�� 2� X� 2 /��%� 6&"�6�#¸Ì ù °¹Ì_« ù ±]� M/M B�D Í(�
²(§R���b£v� �_��È³g�f²F� Ì�ÍvÍvÍ(� ¬�Ã��b� ¥v��� �8�b�8�`�r�8� �%�r� �v�b���f� �r¤b� �t�r¤b�
¨���� � �h�r�>���( h�>���R ��_P�8�_�r�g���R��� ¯h�¢� �8��Ð¿��2)�G^+Sk3k���Ð¹¬�¬�¬
�


