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Figure 1: Schematic cross section of the HADES spectrometer. The magnet coils
are projected into the plane shown. The particle tracks are from a simulation of
a C + C collision at 1.5·A GeV.
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6,798;:=<?>A@CBEDGFIHKJMLNFIO*HKPIQSRUTCFWVK8YXGFILKZWFW[I8\Q]PIV�RK798;^_FWRKF`HKJba�c_ObFWRKJdPfehgiVK8jL.PfeGHkRkV�c_Lml
RKJbPfenFIeG^nFIeGFIOdopH�JbHAJbH=LNFIOMOd8j^q:sr;>At,<vuw:=<?>A@CBxBpo0HkRk8jayQSPIV\>AFWRKFzt,8j^_c_L.RKJdPfe
FIeG^{<=eGFIOdopH�JbH}|?~��j�����

:sr;>At,<vJbH`FIe'FWX_X�ObJbLNFWRKJdPfe�DGFIHk8j^�Jbe�ts�\�A6�~��.�I��g�FIe��?D0�k8jL.RE�?V�Jb8je�Rk8j^
>AFWRKFz<?e_FIOdo0HKJbH?�9V�FIa`8NTCPIVKZ*�\ts�\�A6�JbHA^98jHKJd[fe_8j^�Q]PIV;JdRKHAc_Hk8�Jbe�:?Jd[f7n@�e98NV�[Io
� 7�o0HKJbLNH�8.�0X�8NV�Jba`8jeiRKHNg�XGVKP��0Jb^_Jbe_[nFIe�c_HK8NV�Jbe�Rk8NV�Q]FIL.8Ig�^_FWRKFqPIVK[fFIe_Jb�jFWRKJdPfe'FIe_^
HKRkVK8jFIa`8NVjgC7_JbHkRkPI[IV�FIa�a�Jbe9[9g�FIc9RkPfa�FWRKJbL ^9PpLNcGa`8je�RKFWRKJbPfe�FIe_^¡a�FIe�o¢PIRK798NV�Jbe0l
Rk8NV�8jHkRKJbe9[xQ]8jFWRKc9VK8jHN���9PIV�HKJba�c_ObFWRKJbPfe5g�F£:?<=>A@�B'B0Jba�c_ObFWRKJdPfe�XGFIL�Z�FW[I8nLNFIObOd8j^
:;¤?8jFIeiR=7_FIHsD*8N8je�^98N�I8jOdPIX�8j^5g9DGFIHk8j^{Pfe�¤?8jFIeiR?�p�¦¥0�E~��j§W���

6s798;:sr;>At,<¨LNObFIHKHk8jH�LNFIe{D*8ALNFWRk8N[IPIV�Jd�N8j^�Jbe©QS8NT�[IV�Pfc9XGHN��6s7_8NVK8?JMH�FªQwc_e0l
^GFIa`8je�RKFIO9LNOMFIHKH«LNFIObOd8j^�:=<?>A@CBªT,7GJbL�7ª8je_LNFWXGHKcGObFWRk8jH«RK798�T,79PfOd8CVK8jL.Pfe_HKRkV�c_L.RKJdPfe
XGVKPI[IV�FIazgiX_VKP��0Jb^_JMe9[\a`8NRK79P0^_H�RkP�L.Pfe�RkV�PfOGRK798?^_J�¬�8NVK8jeiR�RKFIHkZ0H�RkPªD*8=^9Pfe98I��6s798
:?<?>?@�B£LNOMFIHKHªL.PfeiRKFIJbe_Hj­`RK798E^_FWRKFnHkPfc9V}L.8ET,7_8NVK8�RK798©8N�I8je�RN®¯H`^GFWRKF�FWVK8EVK8jFI^
Q]VKPfazgARK798xRKFIHKZpH{HK8NRNg;RK798£Jbe9Q]PIV�a�FWRKJdPfe�FWD�Pfc9R RK798¢HkX�8jL.RkVKPfa`8NRk8NV�HkRkV}c_L.RKc9VK8Ig
RK7_8ªPfc9RkX�c9R,°GOb8jHNgGRK798�Pfc9RkXGc_R,RkVK8N8�FIe_^�RK798YXGFWV}FIa`8NRk8NV�HA^_FWRKFWDGFIHk8I�A6s798NV�8ªFWVK8
LNOMFIHKHk8jH�QSPIV�RK798 HkRkPIV�FW[I8zPIQ,RK798©^GFWRKFnJMe¢^_Jd¬*8NVK8jeiRªOb8N�I8jObH�PIQsVK8N°Ge98ja�8je�Rzuw^_FWRKF
Ob8N�I8jObH}|�FIH=T�8jOMOhFIH=LNOMFIHKHk8jHsRkP©a�FIe_FW[I8�RK798YJbe_XGc9R}±²Pfc9RkXGc_R�PIQ³RK7_8ª^_FWRKF0��<?e�Jba�l
X�PIVKRKFIeiRC[IVKPfc9X PIQ´LNObFIHKHK8jH�L.Pfe�RKFIJbeGHCFIeG^©a�FIe_FW[I8jH�RK798?XGFWV�FIa`8NRk8NV�H;u]XGFWV}FIa`8NRk8NV
L.PfeiRKFIJbe98NV}H}|}gGJbe_LNOMc_^_Jbe9[ªF��I8NV�HKJdPfeza�FIeGFW[I8ja`8je�R=QSPIV�X�FWV�FIa`8NRk8NV�H�T=7_JbL�7zLNFIe{D*8
a�Pp^_Jb°_8j^5�'�«Jbe_FIObOboIg�RK798NV�8�FWVK8�LNObFIH�Hk8jH�RkP¢X*8NV�QSPIV�a�RKFIHKZpHNµ=RK798{RKFIHkZ0H©FWVK8{RK798
V�8NX_VK8jHk8jeiRKFWRKJdPfe{PIQ«FIOd[IPIV�JbRK7_a�H�PIV,[IV�Pfc9XGH�PIQ�FIOd[IPIV�JdRK7Ga�HN�
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6,798�RkV�F²�k8jL.RkPIVKoªPIQ_RK798CRkV�FILKZ0H�JbH´FWXGX_VKPj�9Jba�FWRk8j^hg�D�8NQ]PIVK8�FIe_^ªFWQ]Rk8NV«RK798�a�FW[fe98NRKJbL
°G8jOb^x�NPfe98Ig�c_H�Jbe9[{HkRkV�FIJb[f7�R�ObJbe98jHN� 6s798EHkRkV�FIJd[f7iRªObJMe98jH\FWVK8©PID_RKFIJbe98j^ QSV�Pfa�RK798
RUT�P 8jHkRKJMa�FWRk8jH=JMe{RK798�^9V�JdQ]R,a`P0^_c_Od8jHj��6,7_JbHsFWX_XGVKPj�9Jba�FWRKJdPfe�VK8jHKc_ObRKH,Jbe�Hk8N�I8NV�FIO
JMe�Rk8NVK8jHKRKJbe9[`D�8je98N°_RKHN­

. 6s798\^98NRk8NV}a�Jbe_FWRKJdPfe PIQ³RK798\^980/G8jL.RKJdPfe{FIe9[fOd8\JMe RK798\a�FW[fe98NRKJbL\°_8jOb^©�NPfe98JbH`e9PIR`F�¬�8jL.Rk8j^'Dpo RK798{FIe9[fcGObFWV�HkRkV�FW[I[fObJMe9[nJMe¡RK798zHkXGFIL.8zD�8NR TC8N8je�RK798
RKFWVK[I8NR=FIeG^zRK798Y^9V}JdQSR�a`P0^_c_Od8jHj�

. 6s798,H�L�798ja`8?Jba`X_V�P��I8jH�RK798=LNOdPfHk8,X�FIJdV�H�Hk8NXGFWV}FWRKJdPfe5gia�FIJbe_Odo�L.Pfa�Jbe9[\Q]VKPfaL.Pfe��I8NV}HKJdPfe{PIQ«XG7_PIRkPfe_HsJbezOd8NXGRkPfe_JbL?XGFIJdV�Hj�
. @�FIL}7£HkRkV�FIJd[f7iRAXGJd8jL.8`LNFIeqD�8`Jbe_^98NX�8je_^98jeiRKOdo 8.�0RkV�FWX�PfObFWRk8j^qRkPzPIRK798NV\^98.lRk8jL.RkPIV�H\Jbe�L�7_FWV�[I8�PIQ�XGFWVKRKJbLNOd8ªVK8jL.PI[fe_JdRKJbPfe�FIH?RK798�Jbe_e98NV?t2143�:�PIVAPfc9Rk8NV
6=�A��PIV � VK8.l B079P²T�8NV��

6s798?RkV�FILKZ0Jbe9[`a`8NRK79P0^z^98N�I8jOdPIX�8j^ JbezB0FIeiRKJbFW[IP�RkP`RK798;:=<?>A@CB53CPfObObFWD�PIV�F�l
RKJbPfe{7_FIH�RUT�P©a�FIJbezHkRk8NXGH

. ts8jL.PfeiRkV�c_L.RKJdPfe�PIQ�7_JdRKH�LNFIe_^_JM^_FWRk8jHsJbe 8jFIL}776�>832Jbe_^98NX�8je_^_8je�RKOdo
. ts8jL.Pfe_HKRkV�c_L.RKJdPfezPIQ³Hk8N[fa`8jeiRKH,HkRKFWV�RKJbe9[�QSV�Pfa XGFIJdV�HCPIQ³¥�7GJdRKH�Jbe©RK798\HKFIa`8
Od8N�I8NV�FWV�a

6,7_JbH�RUT�P�HkRk8NXGHCFWVK8AJbe_LNObcG^98j^`Jbe�RK7_8=:,rA>At,<�X_VKPI[IV�FIa DioEa`8jFIe_H�PIQhFªObJbD_V�FWVKo
LNFIOMOd8j^�OMJdD96�^_LN6´V}FILKZ_B*�¯HkP©T,7_JbL}7�Jbe_LNOMc_^98jHsRK7_8ªVK8jL.PfeGHkRkV�c_L.RkPIV�HA::6�^GLN:=JdRK��FIe_^
::6�^_L�Bp8N[fa`8jeiRK�C�

1 ezRK7_8;QSPfObObP�T,Jbe_[�HK8jL.RKJdPfe_HsRK7_8\L.Pp^98ª^98N�I8jOdPIX�8j^zJbHsL.Pfe_LNJMHk8jOdo ^98jHKL.V�JdD�8j^5g0Jbe0l
LNOMc_^_Jbe9[;FYD_V�Jd8NQ�^98jHKL.V�JbX_RKJdPfe`PIQ�RK798?LNFIObJdD_V�FWRKJbPfe�^_FWRKFYOb8N�I8jObH�FIe_^�RK798,X�FWV�FIa`8NRk8NV
L.PfeiRKFIJbe98NV}HN�

���<; " 1C-�1>=K4@??4A=K(
<yHk8NR�PIQAHkPIQSRUTCFWV�8�^_FWRKFxOd8N�I8jObH`7GFIH�D*8N8je¡^98N�I8jObPIX*8j^¡RkP£HKRkV�c_L.RKc9VK8 RK798zJbe_QSPIVkl
a�FWRKJdPfe'Q]VKPfa�RK798na`P0^_c_Od8jH`FIe_^�HKJba`XGOMJdQSo¢^_FWRKF£L.Pfa`XGFWV}JbHkPfe�FIeG^'L.Pfe��I8NV}HKJdPfe
D�8NRUT�8N8je�HKc_LNL.8jHKHKJb�I8YLNFIObJdD_V}FWRKJdPfezHkRk8NXGHN�

6s798 Jbe9Q]PIV�a�FWRKJdPfe¢VK8N[fJbHkRk8NV�8j^�JMe RK798z^9V}JdQSR�a`P0^_c_Od8jHªJbH�TsV�JdRkRk8je�Jbe�F�°_�p8j^
Q]PIV�a�FWR?LNFIObOd8j^�t,FjTB6�>C3
HKc9D�8N�I8jeiRNgGT,7_JML�7�L.PfeiRKFIJbe_H,RK798ª7GFWV�^9T�FWVK8YJbe9Q]PIV�a�F�l
RKJbPfe�T,7_8NVK8,RK798?HKJd[fe_FIOGTCFIH�[I8je98NV�FWRk8j^zFIeG^�RK798AL�7_FIeGe98jOGL.PfeiRk8je�RKH�JMe�RK798?L.PIVKVK8.l
HKX*PfeG^_Jbe9[?6s>83�L�7_FIe_e_8jO �³6,7_JbH«Jbe9Q]PIV�a�FWRKJdPfe�JbH:Dkc_e9X�FILKZI8j^FE;RkP\F;a�PIVK8�QSV�Jb8je_^_Odo
Q]PIV�a�FWR?Q]PIV?Qwc9VKRK7_8NV=LNFIObJdDGV�FWRKJdPfe5�,<=Q]Rk8NV?RK7_8�c_e_XGFILKZ0Jbe9[9g*FEHkPIQ]R T�FWVK8`^_FWRKF©Od8N�I8jO
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^_8je9PIRk8j^`FIH������ JbH´°�ObOd8j^5�³6s7_JbH Od8N�I8jO0HkRKJbObOiL.Pfe�RKFIJbeGH«RK798C7GFWV�^9T�FWVK8CFI^G^9VK8jHKH«FIe_^
RK7_8�6s>83 V�FjT ^GFWRKFzJbeqL�7_FIe_e_8jObHNg´e9P²T#HkRkV�c_L.RKc_VK8j^xJbe_HKJM^98YRK798�LNOMFIHKHk8jH;HKL}798ja`8
PIQ�FIe_FIObopHKJMH�HkPIQSRUTCFWV�8\XGFILKZWFW[I8�:sr;>At,<ª�

6s798ªe_8.�pR?^_FWRKFEOb8N�I8jO´JbH=LNFIObOd8j^����
���EFIeG^�JbH,PID_RKFIJbe98j^�QSV�Pfa t,F�T�RK79VKPfc9[f7
F�LNFIObJbD_V�FWRKJdPfe�X_VKP0L.8j^_c9VK8I��6s798=°_V�HkR�LNFIObJdDGV�FWRKJdPfe�HKRk8NX©RkV}FIe_HKObFWRk8jHCRK798;7_FWV�^_TCFWVK8
FI^G^9VK8jHKHk8jH,RkP©a�Pp^_cGOd8\FI^_^9VK8jH�Hk8jHN�s6s798ªJbe9Q]PIV�a�FWRKJdPfezQ]VKPfa RK798ª6,>C3�H,JbH,RkV�FIe_H l
Q]PIV�a`8j^ERkP�^9V�JdQ]R�RKJba`8jHCc_HKJbe_[YFYObJMe98jFWV�Qwc_e_L.RKJdPfeh�³6s7_8,XGFWV�FIa�8NRk8NV�H�Jbe`RK798AObJbe98jFWV
L.PIV�VK8jHkX�Pfe_^98je_L.8;FWVK8;RK7_8\6s>83�PW¬�HK8NRsFIe_^ [fFIJbe5g_JbeG^_Jd�0Jb^_c_FIObOboª^98NRk8NV�a�Jbe98j^zFIe_^
HKRkPIVK8j^¢FIH�XGFWV}FIa`8NRk8NV�HN��6,798�[fFIJbe�JbHª^98NRk8NV�a�Jbe_8j^£Q]VKPfa RK7_8EJbeiRk8NV�e_FIO�LNFIObJdD_V�F�l
RKJbPfexX_VKP0L.8j^_c9VK8�JMeqRK798�6s>83?�´6,798`PW¬�HK8NRªJbH\JMe�RkVKP0^_c_L.8j^qRkP�VK8ja`P��I8©Q]VKPfa RK798
a�8jFIHKc9VK8j^zRKJMa`8\RK798\X�FWVKR�RK7_FWR=^_Pi8jHse_PIR,L.PIVKVK8jHkX�Pfe_^ RkP©^9V�JdQ]R�RKJba`8Ig¯J � 8I�dg�F`XGFWVKR
PIQ�RK7_8�RKJba`8�PIQ$/GJd[f7iR\PIQ�RK798�XGFWV�RKJbLNOd8I�z<%[fOdPIDGFIO�PW¬5Hk8NR�JbH;VK8ja�P��I8j^�QSV�Pfa�RK798
RKJMa`8EV�8NX*PIV�Rk8j^ Dpo£RK798 6s>83 T,7_JbL}7¢L.PIVKV�8jHkX�Pfe_^_H\RkPqRK798©RKJba`8©PIQsRK798©QwFIHkRk8jHkR
X�FWVKRKJbLNOd8jHAT,7GJbL�7qXGFIH�Hk8jH;RK798�L.8jOMO�LNOdPfHk8jHkR\RkP�RK798�T,JdV�8I��6,798jHk8`XGFWVKRKJMLNOd8jH;^98N°Ge98
RK7_8nHK7GFWVKX�8j^9[I8nPIQ;RK798nRKJba`8n^_JbHkRkV�JbDGc9RKJdPfe5g�D�8jJbe9[ FIObO,RK798�PIRK7_8NV ^_V�JdQ]R�RKJba`8jH
OMFWVK[I8NV\u]PIV�JMe_LNObc_^_JMe9[\Jbe�RK7_8A6,>C3'RKJba`8AJbe9Q]PIV�a�FWRKJbPfe�F�ObFWVK[I8NVCXGFWVKRCPIQhRK798?RKJba`8
PIQA/GJd[f7iR}|}���=X�RkP©RK7_JbH=X�PfJbeiRNgGRK798NVK8�JbH?e9P Jb^98jeiRKJd°GLNFWRKJdPfe�PIQ�RK798�XGFWVKRKJbLNOd8jH,X_VKPWl
^Gc_LNJbe9[�RK798YH�Jd[fe_FIO5PIV,FWD�Pfc9R,RK798jJdV,a`Pfa�8je�RKFEHkP`RK798NVK8YJMHse9P�T�Fjo RkP�V�8N°Ge98;RK798
a�8NRK79Pp^�^_JbHKL.V}Jba�Jbe_FWRKJMe9[ªRkV}FILKZ0HN�s�9PIVAJbe_HkRKFIe_L.8Ig�JdQ«RK798\PW¬5Hk8NR?JMHs^98NRk8NV�a�JMe98j^zDpo
OMJd[f7�R�X�FWVKRKJbLNOd8jH=JdPfe_Jd�jJbe_[�RK7_8\[fFIH=LNObPfHk8\RkP�RK7_8\T,JdVK8IgGRK798jezRK798ªPW¬�Hk8NR?HK79Pfc_OM^ D*8
JMe_L.VK8jFIHk8j^�Q]PIV�798jFj�0Jd8NV�X�FWVKRKJbLNOd8jHN�«<?H�798jFj�poªX�FWVKRKJbLNOd8jH«T,JbRK7�ObP�TC8NV��I8jOdP0LNJdRKJd8jH«T,JbOMO
L.V�PfHKH;RK798`a`P0^_c_Od8jHAObFWRk8NVYRK7_FIexObJd[f7iRk8NV�HNg5RK798�L.Pfa�a`PfeqPW¬�HK8NR\T,JbObO³e9PIR;VK8ja�P��I8
Q]PIV�RK7_8jHk8sXGFWVKRKJMLNOd8jH�RK798=L.Pfa`XGOd8NRk8sRKJMa`8sPIQ /GJd[f7iRN��6s7_JbH�LNFIeED�8sL.PIVKVK8jL.Rk8j^©Jbe`RK798
7GJdR�°Ge_^98NV�FIH,T,JbObO*D�8;HK79P�T=e{ObFWRk8NVj�

6s798ªe_8.�pRA^_FWRKF©Od8N�I8jO LNFIOMOd8j^����
���{HkRkPIV�8jH=RK7_8�^_JMHkRKFIe_L.8YRkP©RK798�Hk8je_Hk8ªT,JdVK8I�
6,798E^9V}JdQSR\^GJbHkRKFIe_L.8©LNFIe¢D�8�PIDGRKFIJbe98j^¢QSVKPfa RK798©^9V�JdQ]R\RKJba`8EPfe_L.8 JdRYJbHªZpe_P�T,e
RK7_8s^9V�JdQ]R �I8jObPpLNJdRUo�FIObPfe9[;RK798sJdPfe_Jb�jFWRKJdPfe�8jOd8jL.RkVKPfe_H�X�FWRK7�RkP�T�FWV�^�RK798sHK8je_Hk8�T,JdVK8I�
<?H;F©°_V�HkRAFWX_X_V�Pj�9Jba�FWRKJdPfe5g�RK798`^9V}JdQSR=�I8jOdP0LNJdR oqLNFIeqD�8ªRKFWZI8je£FIH;L.PfeGHkRKFIe�R�u]Q]PIV
F�6�>83 1 1�T,JbRK7{F�a�J��0RKc9VK8! 	"$# :,8jOMJbc_a FIe_^z�%"$# 1 HKPIDGc9RKFIe98YFWR=F��IPfOdRKFW[I8ªPIQ
& ¥!')( Jbe LNFWRK79P0^98\FIe_^©°_8jOM^ET=JdVK8jHNg0JdR�TCFIH,^98NRk8NV�a�Jbe_8j^EF`a`8jFIez^_V�JdQ]R��I8jOdP0LNJdRUo
*,+.- "0/1"W��¥32426587:9�gCL.PfeGHkRKFIe�REJbe'FWVKPfc_eG^<;	"$#�PIQARK798�L.8jObO\~��="Ggs�I�.�]|}�	1 e'F
a�PIVK8�HkPIX�7_JbHkRKJbLNFWRk8{FWXGX_VKPj�9Jba�FWRKJbPfe5g�RK798{RkV�FIe_HKQSPIV�a�FWRKJdPfe'Q]VKPfa�^_V�JdQ]R�RKJMa`8{RkP
^_V�JdQ]Rs^_JbHkRKFIe_L.8ªJbHs^9Pfe98YDio RK798\D�JbObJbe98jFWVsJMe�Rk8NVKX�PfObFWRKJbPfe PIQ³RK7_8�¤A<?t,> 1 @?>´> �pR l
X�OdPIR�^_FWRKF0g�RK7GFWR�RKFWZI8jH�JbeiRkP\FILNL.Pfc_eiR�RK798s^_8NX*8jeG^98je_L.8�PIQ*RK798s^9V�JdQ]R«�I8jOdP0LNJdR o�T,JdRK7
RK7_8\RkV�FILKZzFIe9[fOb8YFIe_^ T,JdRK7 RK7_8Y^_JbHkRKFIeGL.8;RkP�RK798YHk8jeGHk8;T,JdVK8I�

<=e¢8jHkRKJba�FWRKJbPfe£PIQ�RK798E[I8NPfa`8NRkV�JbLNFIOCXGFWV�FIa�8NRk8NV�HYPIQ�RK7_8�RkV�FIL�Z Jbe£JdRKHYXGFWRK7
RK7_VKPfc9[f7{RK7_8Ya`P0^_c_Od8;LNFIe�D*8;PIDGRKFIJbe98j^{Q]VKPfa RK7_8YX_VK8N�0JdPfc_H�Ob8N�I8jObHN��6s7_JbH�Jbe_QSPIVkl
a�FWRKJdPfe{JbHsHKRkPIVK8j^{Jbe RK798ªHkPWl LNFIObOd8j^A@CBEDYOd8N�I8jO �

�9VKPfa%R TCP`:=JdRKH�PIV�^_JdVK8jL.RKObo�Q]VKPfa RK798ALNFIObJdD_V�FWRk8j^©Jbe9Q]PIV�a�FWRKJbPfe�Jbe�R TCP�a�Pp^0l
cGOd8jH`JdR`JbH�X�PfHKHKJdDGOb8�RkP L.Pfe_HKRkV�c_L.R`RK798ze98.�0R�^_FWRKFxOd8N�I8jO gCLNFIObOd8j^GFIH�JLK�H0MLDf��<
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HK8N[fa`8je�R�L.PfeiRKFIJbe_H�RK7_8©D�8jHkR�8jHkRKJMa�FWRk8zRkPqRK798{HkRkV�FIJd[f7iR`ObJbe98EXGFWRK7�Jbe�F EIOd8N�I8NV
FWV}a E`D�8NQSPIV�8;PIV,FWQSRk8NV=RK798Ya�FW[fe_8NRKJbLA°_8jOb^zFWVK8jF0�

<=^_JbRKJdPfe_FIObOdo�RkP�RK7_JbHC^_FWRKF�Od8N�I8jObHCRK798��9��� ����� ����� 
 � ��� � � ���9��� �
	A��
 �,Jbe_LNObc_^_8jH
RUT�P©JbeiRk8NV�e_FIO5^_FWRKF�Ob8N�I8jObHN­

. 3�FIOM�p­�JbH�FYLNFIObJdD_V�FWRk8j^EL.PiPIV}^_Jbe_FWRk8sPIQ�RK798=Jba`XGFIL.R�JMe�F 6�>C3'XGObFIe_8sJbe`RK798
OdP0LNFIO5VK8NQ]8NVK8je_L.8YHko0HkRk8jaz�

. :=JbRK<=c0��­YJbHYF{7_JdR\Jbe F 6�>83?���CFIH�JbLNFIObOdoqHkRkPIVK8jHªRK798�Pfc9RkX�c9R;PIQ�RK798�7_JdR l°Ge_^98NV�°GR�Q]c_eGL.RKJdPfe5�

����� 
¢1�351�� 4«-*4�3 #�))(?-�12, (�4�35(
6,798 XGFWV�FIa`8NRk8NV�H�FWVK8{HkRkPIVK8j^�Jbe�XGFWV}FIa`8NRk8NV�L.PfeiRKFIJbe98NV�H`T=7_JbL�7¡FWVK8zFILNL.8jHKH�JdDGOd8
JMe�RK798�V�cGe�RKJba�8ª^_FWRKFWDGFIHK8`�pJbFERK798jJdV;e_FIa�8jHN�\6s798��9��� ��� � ��� ��
 � ��� � � �`c_Hk8jH?RK798
Q]PfObOdP²T,Jbe9[�XGFWV}FIa`8NRk8NV=L.PfeiRKFIJbe98NV�Hj­

. ¤?8NPfa`8NRkVKo�L.PfeiRKFIJbe98NV�Hj­©RK7GJbH`L.Pfe�RKFIJMe98NV�H`FWVK8zRK798zP��ELNJbFIO�[I8NPfa`8NRkVKo¡XGF�lV�FIa`8NRk8NV?L.Pfe�RKFIJbe_8NV�HsQ]PIV,:,rA>At,<
� 6�^GL�¤?8NPfaEBpRkV�cGL.RN­{L.Pfe�RKFIJbe_8NV`QSPIV`XGFWV}FIa`8NRk8NV�H�^98jL.V}JdDGJbe9[�RK798z[I8NPWl
a`8NRkV�JbLNFIO�RkVK8N8=PIQhFIe 6�^_LªuwHK8jL.RkPIV�HNg9a`P0^_c_Od8jHNgiObFjoI8NV�H�T,JdRK7�RK798=epc_a�l
D�8NV=PIQ�L.8jOMObH=JMe�8jFIL}7xObFjoI8NVj�A6s7_JMH=Jbe_QSPIV�a�FWRKJdPfe�JbH?e98N8j^98j^�RkPzL.VK8jFWRk8
RK798�^GFWRKF£RkVK8N8nFIe_^'RkP�L.VK8jFWRk8�RK7_8�XGFWV�FIa�8NRk8NV©L.PfeiRKFIJbe98NV�HEQ]PIV�RK798
6�^GLW�

� 6�^GL�¤?8NPfa � FWVj­�L.Pfe�RKFIJbe_8NVsQSPIV,RK798\DGFIHKJML:6�>832[I8NPfa`8NRkV�ozXGFWV�FIa`8.l
Rk8NV�H

� 6�^GL=>´FjoI8NV.¤?8NPfa � FWVj­�L.Pfe�RKFIJMe98NV QSPIV RK798 6�^GL�HkX�8jLNJd°�L{[I8NPfa`8NRkVKo
XGFWV�FIa`8NRk8NV}HsPIQ«RK798\ObF�oI8NV�HN�

� BpX�8jL�¤?8NPfa � FWVj­�XGFWV�FIa`8NRk8NVnL.Pfe�RKFIJMe98NV�Q]PIV{RK798¢[I8NPfa`8NRkVKo�PIQ�RK798
LNFj�I8Ig*RK798YHk8jL.RkPIV�uwH}|�FIe_^ RK7_8\RKFWVK[I8NR�uwH}|

. ts8jL.Pfe_HKRkV�c_L.RkPIV�H�L.PfeiRKFIJbe98NV�Hj­´RK7_JbH XGFWV�FIa�8NRk8NV�L.Pfe�RKFIJbe_8NV�H«FWVK8�HkX�8jLNJd°GLNHhQ]PIVRK798��9��� ����� ���5��
 � ��� � ���
� 6�^GLN:=JdRK� � FWVj­«L.Pfe�RKFIJMe98NV�e98N8j^98j^�Dpo\RK798�LNObFIHKH«::6�^_LN:?JdRK�CgWRkP\HkRkPIVK8
XGFWV�FIa`8NRk8NV}H\Q]PIV\RK798`VK8jL.Pfe_HKRkV�c_L.RKJdPfexPIQ�a�^_L`^GFWRKFzJbeqPfe98�a`P0^_c_Ob8I�
6s798;XGFWV}FIa`8NRk8NV�H,JMe_LNObc_^98j^ FWVK8I­
� 6�JMe_Jba�c_a epc_aªD�8NVCPIQ³Jba`XGFIL.RKH�Jbe F�7_JdRN��6s7_8Aa�Jbe_Jba�c_a#�WFIObc98
PIQ«RK7_JbH�XGFWV�FIa�8NRk8NV=JbH��9���

��������� �"!#� $&%(')!+*,%)�.-"%�-/�&!/0"��%21/3"465#�.%(� ���7�&8.%:9.��;�%)'�5<0.��%=5#4�4?>@5)AB�C�?� ����3�!+����;.4�%2�&!�9"�C5
1#DE3F5G$H5#*,%(�&%($I8"�?�J>I�?�&871K3.465#�"%)�
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� tsPfFI^�RkP�Jbe_L.PIVKX�PIV�FWRk8\JMa`XGFIL.RKH�RkP�F�7_JdR�LNFIe_^_Jb^GFWRk8I�
� 6�F��9Jba�c_a�

�AX*8NVs^_8N[IVK8N8\PIQ«QSV�8N8j^9Pfa RkP�FILNL.8NX_R=RK798Y7_JbRN�
� 6�F��9Jba�c_a!epc_aªD*8NV�PIQ�L.Pfa�a�Pfe{Jba`XGFIL.RKHsD*8NRUT�8N8je�R TCPE7_JbRKHN�
� 6�F��9Jba�c_a!HKObPIX*8;PIQ³RK798Y7GJdR�X_VKP��k8jL.Rk8j^�Jbe RK798����nXGOMFIe98I�
� 6�JMe_Jba�c_a HKOdPIX�8APIQ RK7_8Y7_JdR�X_VKP��k8jL.Rk8j^�JMe RK798����nXGObFIe98I�
� 6�F��9Jba�c_a!HKObPIX*8;PIQ³RK798Y7GJdR�X_VKP��k8jL.Rk8j^�Jbe RK798Ar��nXGOMFIe98I�
� 6�JMe_Jba�c_a HKOdPIX�8APIQ RK7_8Y7_JdR�X_VKP��k8jL.Rk8j^�JMe RK798;r��nXGObFIe98I�
� 6�F��9Jba�c_a!^_JMHkRKFIe_L.8;RkP��YF��9JbHN�
� B0Jd[fa�F�PIQ�ObF�oI8NV

� 6�^GL�Bp8N[fa`8jeiRK� � FWV=­ HkRkPIVK8jH�RK798�XGFWV�FIa`8NRk8NV�H�e_8N8j^98j^�DioYRK798s: 6�^_Lml
Bp8N[fa`8jeiRK�¢LNOMFIHKHNgpRK798=V�8jL.Pfe_HkRkV�c_L.RkPIV�PIQ5Pfe98AOd8N�I8NV�FWV�a%PIQ5RK798C6�>83
Hko0HkRk8jaz��6s7_8;XGFWV�FIa`8NRk8NV�H=Jbe_LNObcG^98j^EFWV�8I­
� 3CPIVKVK8jOMFWRKJdPfezQwFIL.RkPIV,D�8NR TC8N8je����pl����9>AJdV�PIQ�7_JdRKHN�
� 3CPIVKVK8jOMFWRKJdPfezQwFIL.RkPIV,D�8NR TC8N8je���oil���o0>AJdV�PIQ�7_JdRKHN�
� � FWV�FIa`8NRk8NV?PIQ³RK7_8;QSPfc9VKl ^_Jba`8je_H�JdPfe_FIO*L.Pfe�RkPfc9V?ObJbe98I�

����� "�351$#&%�� (��`4�3�12(�����-G- ,�(��

6,798�7_JdR5°�e_^98NV´FIe_^\°_RkRKJbe9[sRKFWZI8jH³FIH³Jbe9XGc9R�RK798�^_JbHkRKFIe_L.8jH´RkP,RK798 3�FIOM¥�^_FWRKF=Od8N�I8jO g
T=7_JbL�7zL.PfeiRKFIJbe_HsDGFIHKJbLNFIObObo�RK798\^_JbHKRKFIe_L.8;QSV�Pfa RK798;T,JdVK8ARkP�RK7_8\LNOdPfHk8jHkR�X�PfJbeiR�PIQ
RK7_8�JdPfeGJd�jJbe9[`XGFWV�RKJbLNOd8I�,6s7_8+3�FIOM¥�^_FWRKF©JbH,L.Pfei�I8NVKRk8j^qRkP FIe �� ���� � �)� � ��
 �����9��� �
JMe�F\X�ObFIe98I�«�9PIV�8jFIL�7 Hk8je_Hk8=T,JdVK8,XGObFIe98IgfRK7_8,VK8jOd8N�WFIeiR)�� ���� � �'��� ��
 �����9��� ��JMH�RK798
^GJbHkRKFIe_L.8�RkP\FAVK8NQ]8NVK8je_L.8,T,JdVK8�Jbe�RK798�XGOMFIe98I�³>Ac98�RkP;RK7_8sOd8NQSR l�V}Jd[f7�R�FIaªDGJd[fcGJdR oªPIQ
RK7_8�^9V�JdQ]R5L�7_FIaªD�8NV´T,JbVK8«XGObFIe98jHNg²8jFIL�7 3�FIOM¥CT,JMObO�X_VKP0^_c_L.8�R TCP �� ���� � �&� � ��
 �����9��� �
PIV �� �� � � � 
,Jbe{RK798YXGOMFIe98Ig�Hko0a�a`8NRkV}JbLNFIObOdo©^_JbHkX�PfHk8j^zT=JdRK7zVK8jHkX�8jL.R=RkP�RK798�Hk8je_Hk8
T=JdVK8I�!6s7_JMH©JMHzRK798£8jeiRkVKo�X*PfJMe�RzQ]PIV{RK798£L.PfaªDGJbe_FWRkPIV}JbFIObHNgARKFWZI8je�FIe �  ������ �
��� ��
 �����9��� �?Q]PIVs8jFIL�7�XGObFIe_8AJMe��IPfOd�I8j^�JbezRK798\LNFIObLNcGObFWRKJdPfe_HN��6,798\FIOd[IPIV�JdRK7Ga °_V�HkR
HK8jFWV�L�798jH�Q]PIVsFIObO�RK798A:=JdRKHCT,JbRK7EHKJd�EJba`XGFIL.RKH�FIe_^ET,JdRK7ERK798AVK8ja�FIJMe_Jbe9[YJMa`XGFIL.RKHNg
HK8jFWV�L�798jH\QSPIV\:?JdRKH?T,JdRK7n°_�I8`Jba`X�FIL.RKHN�Y6s798�X_V�PpL.8j^_c_VK8ªQ]PIV;HKJ���JMa`XGFIL.RKH;JbH?RK798
Q]PfObOdP²T,Jbe9[9­

. @�FIL}7�L.PfaYDGJMe_FWRKJdPfe£PIQ,QSPfc9V�Jba`X�FIL.RKHªJbe QSPfc_V�^_Jd¬*8NVK8jeiRªOMFjoI8NV�H�^98N°Ge_8jHªFHkRkV�FIJd[f7iRªOMJbe98I��>Ac98�RkP�RK798�D�8NRkRk8NVªHKRkV�FIJd[f7iRYObJbe98`[I8NPfa�8NRkV�JbLNFIOC^98N°Ge_JdRKJbPfe
FIe_^¡RK798{L.Pfei�I8je_Jd8je_L.8�PIQ?JbeiRk8NVKX�PfObFWRk8zJbe_HKRk8jFI^¡PIQ=8.�0RkV�FWX�PfObFWRk8Ig�Jba`XGFIL.RKH
QSV�Pfa RK798`8.�0Rk8NV�e_FIO�XGOMFIe98jH;FWVK8�c_Hk8j^ JbenRK798�°_RN�`6s798`PIDGRKFIJbe98j^xHkRkV�FIJb[f7�R
ObJbe98©JbH�Rk8jHkRk8j^¡RkPxD�8ED�8NRUT�8N8je�FI^98"!pc_FWRk8{ObJMa�JdRKHYJMe X�PfHKJdRKJbPfe¢FIe_^¡HKObPIX*8Ig
RkPzFj�IPfJb^nJba`X�PfHKHKJbDGOd8;L.PfaYD�Jbe_FWRKJdPfe_Hj�,�9PIVARK798�Jbe_e98NV:6�>83�H?JdR=JMH,X�PfHKJdD�Od8
RkP�Rk8jHkR�JdQCRK798�HkRkV}FIJd[f7�R�ObJbe98`X�PfJbeiRKH\FWX_XGVKPj�9Jba�FWRk8jOdoqRkP�RK798�RKFWVK[I8NR�FWVK8jF0g
OdPpPIZpJbe_[ FWR�RK798n^_JbHkRKFIeGL.8{QSV�Pfa�RK798�RkV�FILKZ'RkP¢RK798��.l F��9JbHnu#��^_JbHkREJbe�RK798
6�^GLN:=JdRK� � FWV=L.PfeiRKFIJbe98NV.|}�
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. 6s798�HKRkV�FIJd[f7iR ObJbe_8�JbH58.�0RkV�FWX�PfObFWRk8j^YRkP=RK798�RUT�P?VK8ja�FIJbeGJbe9[sObF�oI8NV�H´FIe_^YRK798jJdVL.VKPfHKHAX�PfJbeiRKHA^98NRk8NV�a�Jbe_8j^5�\< V�PfFI^¡uwt,PfFI^xXGFWV�FIa�8NRk8NV\Jbe 6�^_LN:?JdRK� � FWVm|
PIV?JMe�Rk8NVK�WFIO´JMezRK798YX�ObFIe98YJbH=HKLNFIe_e98j^�FWVKPfc_e_^�8jFIL�7qL.VKPfHKH=X�PfJbeiRN� 1 Q«RK798NVK8
FWVK8{Jba`X�FIL.RKH�JMe¢Fn[fJd�I8je¡VKPfFI^�FWV�Pfc_e_^�RK798 ObJbe98 Jbe¢RK798jHk8 R TCP£ObFjoI8NV}HNg�F
HkRkV�FIJd[f7iR�ObJbe_8©JbH�°GRkRk8j^�T,JdRK7�RK798{HKJd��Jba`X�FIL.RKHN��6,798{:=JbR�a�c_HkR`Qwc_Od°�ObO�F
a�F��9JbaªcGa!L�7_Jdl H !icGFWVK8;Rk8jHkRsD�8NQ]PIVK8\L.Pfe�RKJMeic_JMe9[9�

. 6s798�:?JdR\JbH;Rk8jHKRk8j^£�I8NV�HKcGH;RK798�PIRK798NVªX�PfHKJdDGOd8�:?JdRKH;Q]Pfc_e_^xHK7_FWV}Jbe9[zHkPfa`8Jba`XGFIL.RKHj�	1 Q?RK7_8No¡H�7_FWVK8�a`PIV�8�Jba`XGFIL.RKH�RK7_FIe'RK798�a�F��0JMaªc_a�FIObOdP�TC8j^5g
Pfe_Odo©RK798;Pfe98\T=JdRK7 RK798\D�8jHkR 

�?JMH�ZI8NX_RN�

. �Ae_L.8 FIObOC:=JdRKH�T,JbRK7 HKJ�� JMa`XGFIL.RKH�7_Fj�I8 D�8N8je¢QSPfc_eG^5g«RK798©cGHk8j^¡Jba`XGFIL.RKHFWVK8 /�FW[I[I8j^5��6´P�FIHKHKc9V�8sRK7_FWR�RK798No`T=JbObO0e9PIR�D�8sc_HK8j^�ObFWRk8NVjgiRK798jHk8?Jba`XGFIL.RKH
FIe_^zRK798jJbVsHkopa�a`8NRkV�JbLNFIO5X�FWVKRKe98NV�H�FWVK8ª^98jOd8NRk8j^zQ]VKPfa RK798\OMJbHkR�PIQ�Fj�WFIJbObFWDGOd8
Jba`XGFIL.RKHsQSPIVsRK7_8YL.Pfe_HkRkV�cGL.RKJdPfezPIQ«:=JdRKHsT,JdRK7z°_�I8\JMa`XGFIL.RKHN�

. 1UQ�°_�I8�JMa`XGFIL.RA:=JdRKH?FWVK8`Hk8jFWV�L}798j^nQSPIV�g�F©e98NT�X_VKP0L.8j^_c9V�8YD�8N[fJbe_H,QSPIVARK798
VK8ja�FIJbeGJbe9[�:?JdRKHN�?6s798ªL.PfaªDGJbeGFWRKJdPfe_H=PIQ�QSPfc_V?Jba�XGFIL.RKH=FWV�8ª8.�0RkV�FWX�PfObFWRk8j^
RkP�F °_Q]RK7�OMFjoI8NVj��6s798nObJbe98�JMH�°_RkRk8j^2FIe_^�ZI8NX_R JdQARK798n°_QSRK7�Jba`X�FIL.REJbH
QSPfcGe_^�T,JbRK7_Jbe`RK798=VKPfFI^5gpRK798,PIDGRKFIJbe98j^ 

�sJbH�[IPiP0^�8je_Pfc9[f7EFIeG^�RK798NV�8=FWVK8
Od8jHKH�L.Pfa�a`Pfe©Jba`XGFIL.RKH�T,JdRK7`PIRK798NV�°_�I8=JMa`XGFIL.R�:?JdRKH�RK7GFIe�RK798,a�F��0Jba�c_a
FIObOdP²T�8j^5�¡<?ObO�L.PfaYDGJMe_FWRKJdPfe_H�PIQ=°_�I8{ObFjoI8NV}H�FWVK8{HKLNFIe_e_8j^�FIe_^�RK798{c_Hk8j^
Jba`XGFIL.RKHªFWVK8 /GFW[I[I8j^¢FIHYc_HK8j^5µ RK7_8NoqFIeG^£RK798jJdV\HKopa�a�8NRkV�JbL`Jba`X�FIL.RKHYFWVK8
^98jOd8NRk8j^�QSVKPfa RK7_8YObJbHkR�PIQ�Fj�WFIJbObFWD�Od8;Jba`XGFIL.RKH�Q]PIV,e98.�0R,HkRk8NX�HNg_JdQ«FIe�oI�

����� & =K)��©4 #�)=35354'#³- ,�))( -�) -���4 -*351$# % , (�� (�)=+.-p/21�354
6,798=°GR�X�8NVKQ]PIV�a`8j^EJbe_HKJb^_8sRK798\B0FIe�RKJMFW[IP�RkV}FILKZ0Jbe9[`HkPIQ]TCFWVK8?RkP�PID_RKFIJbe©RK798?RkV�FILKZ
8jHKRKJba�FWRk8jH�VK8"!icGJdVK8jH�RK798?^_JbHkRKFIeGL.8jH�RkP�RK798s°_VK8j^�T,JdVK8jH�Jbe`8jFIL�7 Hk8jeGHk8sT,JdV�8sXGObFIe98I�
6,798\RkV�FIe_HKQSPIV�a�FWRKJdPfezQ]VKPfa 3�FIOS¥�RkPEF�L.PpPIV�^_JMe_FWRk8YJbezX�ObFIe98\LNFIe_e9PIR=D�8;8.�0FIL.RKOdo
^_Pfe98{T,JdRK7_Pfc9R`RK798�JMe9QSPIV}a�FWRKJdPfe¡PIQ;RK798�H�OdPIX�8jH`PIQ;RK798{RkV�FIL�Z�� �;e_L.8{RK798�:?JdR
JMH,Q]Pfc_e_^�FIe_^qF�°_V}HkR,°_R?7_FIH?D�8N8je�X�8NVKQ]PIV�a`8j^5g*FEL.PIV�VK8jL.RKJdPfeqJbenHKOdPIX�8Ya�c_HkR?D*8
FWXGXGObJd8j^ªRkP;RK798jJdV�Jba`X�FIL.RKHNgfJba`X_V�P��0Jbe9[,RK7_8je�RK798�FILNLNc9V�FIL.o�PIQGRK798�°_R«XGFWV}FIa`8NRk8NV�H
FIeG^YRK798 !pc_FIObJdRUo;PIQ_RK798C°_R«JbeYHKcGLNL.8jHKHKJd�I8�HkRk8NXGHj�0~��  ����¯6,798CJMe_^_Jd�0Jb^_c_FIO�RkV�FIL�ZYPW¬5Hk8NR
LNFIe�FIObHKP=D�8�^_8NRk8NV�a�Jbe98j^ªFIe_^ªRK798CJMa`XGFIL.R«L.PiPIV�^GJbe_FWRk8jH³L.PIVKVK8jL.Rk8j^�Q]PIV RK7_JMH´PW¬5Hk8NRN�
6 P�^98NRk8NV�a�Jbe_8sRK798,PW¬5Hk8NR�Jbe�RK7_8AB0FIeiRKJbFW[IP�RkV�FILKZ0Jbe9[�HKL�798ja�8IgpRK7_8,°_R�Qwc_e_L.RKJbPfe�JbH
LNFIOMOd8j^zQ]PIVsRK798;°Ge_FIO5HK8NRsPIQ«PID_RKFIJbe98j^{:?JdRKHNg9T=JdRK7z^_J�¬�8NVK8jeiR�PW¬�Hk8NRKH=Jbe 8jFIL�7nLNFIObO �

6s798�^_JbHkRKFIe_L.8�PID_RKFIJMe98j^qJbe�8jFIL}7xT,JdV�8ªFWQ]Rk8NVYLNFIObJdD_V}FWRKJdPfe�JMH=L.Pfei�I8NVKRk8j^xRkP{F
L.PpPIV�^_JMe_FWRk8YJbezRK7_8YT,JdV�8;XGObFIe98I�K�Cc_RNg�JdQ³RK798YRkV}FILKZ{L.VKPfHKHK8jH,RK798ªL.8jObO´JbeGLNObJbe98j^ FIe
FIe_[fOd8	��g´RK798�LNOdPfHk8jHkR;X�PfJbeiRAD�8NR TC8N8jexRK798`RkV�FIL�ZqFIeG^qRK798�T,JdVK8`^9Pp8jH;e9PIR\ObJd8`Jbe
RK7_8?X�ObFIe98I���9VKPfa °_[fc_VK8=�9�b�AJdR�JbH�Jba�a�8j^_JbFWRk8,RkP�PID_RKFIJMeERK7_8?8.�0X_VK8jH�HKJdPfeEQSPIV�RK798
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L.PIV�VK8jL.RKJdPfe<;APIQ³RK798\RkV}FILKZzJba`XGFIL.RsL.PpPIV�^_JMe_FWRk8\JbezRK798;X�ObFIe98
; - =L.PfH � & =

u]�9�b��|
T=798NVK8

=
JbH,RK798�PIV�Jd[fJbe_FIO´Jba`XGFIL.R?L.PiPIV�^GJbe_FWRk8I�,6s7_8YL.PIVKVK8jL.RKJdPfeqJbH=FIOdT�Fjo0H,X�PfHKJ�l

RKJb�I8Ig´Jbe_L.VK8jFIH�Jbe9[EH�ObJd[f7iRKOdo{RK798`Jba`X�FIL.R?L.PpPIV�^_JbeGFWRk8�Q]PIV\FIObO«L.8jObObHj�\6´P{FWX_X�OdozRK7_JbH
L.PIV�VK8jL.RKJdPfe©JdR�JbH�e98jL.8jH�HKFWVKo�RkPYZ0e9P�T�X_VK8N�0JdPfc_HKOboYRK798,FIe_[fOd8�����<=e`8jHKRKJba�FWRKJdPfe�PIQ
RK7_8,FIe9[fOd8sJbH�PID_RKFIJbe98j^`Q]VKPfa#F\X_VK8N�0JdPfc_H«RkV�FIL�Z`°_RNgfT,798NV�8sRK798�RkV�FIe_HKQSPIV�a�FWRKJdPfe�JbH
X�8NVKQ]PIV�a`8j^�T,JdRK79Pfc9R�FIeio�L.PIVKVK8jL.RKJbPfe5��6s7_JbH�JbRk8NV�FWRKJd�I8=FWXGX_VKPj�9Jba�FWRKJbPfe�L.Pfe��I8NV�[I8jH
�I8NV�o©QwFIHkRªu]Pfe_8\PIVsR TCPEHKRk8NXGH}|�Q]PIV=a`PfHkR�RkV}FILKZ0HN�

����> ? , - 12= �,)=3&, -�� �
6,798�FIOd[IPIV�JdRK7_a�JbH«D�FIHk8j^�Pfe�RK798sFIe_FIOdopRKJbLNFIO9Od8jFIHKR«H !ic_FWV�8jH«°_R«PIQ*LNFIObJbD_V�FWRk8j^�^_FWRKF
3�FIOM��RkP�F�HkRkV}FIJd[f7�R=ObJbe98`u �����M|�RK7_FWRsX�FIHKHk8jH�RK79V�Pfc9[f7z�9g¦§�PIV  �T,JdVK8;XGOMFIe98jHA�

BpRKFWVKRKJbe9[YQSVKPfa#RK798=L.PpPIV�^_JbeGFWRk8jH�PIQ5LNFIe_^_Jb^GFWRk8 �� �� � � � 
�Jbe`8jFIL}7�T,JbVK8�XGObFIe98
JMeERK7_8?X�ObFIe98I®¯H�OdP0LNFIO�VK8NQS8NV�8je_L.8;HkopHKRk8jazg9T�8APID_RKFIJMe RK798AXGFWV�FIa`8NRk8NV�H�PIQ	����� 
2Jbe
RK7_8�L�7_FIaªD�8NVj®¯H\OdP0LNFIO�VK8NQ]8NVK8je_L.8�HKopHkRk8ja{��6s798jHk8`X�FWV�FIa`8NRk8NV�H\FWV�8I­\RK798�L.PpPIV�^_J�l
eGFWRk8jH�u(@´gBA_|?L.PIVKVK8jHkX�Pfe_^GJbe9[�RkPzRK7_8�L�7_FIaªD�8NVj®¯H;L.8je�RkV�8�u]� - "�|}ghRK798`X_VKP��k8jL.Rk8j^
H�OdPIX�8jH?u(@�C]gDA4Cd|}g9FIe_^©RK798;L.P²��FWV�JMFIe_L.8\a�FWRkV�J���PIQ RK798AXGFWV�FIa`8NRk8NV}HNg9FIH�T�8jObO*FIH�RK798


� PIQ RK7_8\°_RN�
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6s798�°_RYQ]c_eGL.RKJdPfe£HkRKFWVKRKHªQ]VKPfa�RK798EL.PiPIV�^GJbe_FWRk8jHYJMexRK798�X�ObFIe98`PIQ�8jFIL�7�Pfe98
PIQ �� ���� � � 
Y��<�OdP0LNFIO5VK8NQ]8NVK8je_L.8YHKopHkRk8ja Jbez8jFIL}7�T,JbVK8AXGObFIe98\JbH,^98N°Ge98j^5g9D�8jJbe_[
RK7_8�a`8jFIHKc9VK8j^xL.PpPIV�^_JMe_FWRk8 �sg5X�8NVKX�8je_^_JbLNcGObFWV,RkPzRK798`T=JdVK8jHN��6s798`L.PiPIV}^_Jbe_FWRk8
^GJdVK8jL.RKJdPfe�JbH�^98N°�e98j^�FIH FIe�FIe9[fOd8 � T,JdRK7'RK7_8ne98N[fFWRKJb�I8¢® o*®CF��9JbHNgsa�8jFIHKc9VK8j^
cGe_LNOdP0LKZpT,JbHk8Ig9FIH,JbRsJbH�Jbe °_[fc9V�8��W�

���#�4	�� 
 ��� � �������	�	
��

���������������������
���� �!�
1 eqRK7_JbH?T�FjoIg [fJd�I8jexRK798�X�PfJbeiR`uS�#" gho�"�|?JbenRK798�XGObFIe_8 ��ghRK798`L.PpPIV�^_JbeGFWRk8`R$"CJbe
RK7_8YOdP0LNFIO5HkopHKRk8ja JbH�[fJd�I8je�Dio*­

% " - @&"�H�Jbehu �'" | & A�"WL.PfH²u �("�| u]�9�¦¥f|
1 e`RK7_8sPIRK798NV�7_FIe_^5g�JbQGRK798sX�PfJbeiR,uS�#" gio�"�|«JbH�RK798,JbeiRk8NV�Hk8jL.RKJdPfe�PIQ�RK798,HkRkV�FIJb[f7�R

OMJbe98ARkP�T,7_JML�7 RK798Y7GJdR�°_RKH�T,JdRK7 RK7_8\XGObFIe98+�*RK798je5­

@&" - @&)�* @ C u,+�" & +�)�| u]�9�¦�f|
A�" - A-).* A C u,+�" & +�)�| u]�9� �i|

�=HKJMe9[`RK798jHk8\8"!pc_FWRKJdPfeGHsRK798YL.PpPIV�^_JMe_FWRk8\LNFIe�D�8;TsV}JdRkRk8jezJbezRK798YXGObFIe98 �5FIH
F�Q]c_eGL.RKJdPfe PIQ RK7_8\XGFWV�FIa`8NRk8NV}HsPIQ³RK798YHkRkV�FIJb[f7�RsObJMe98;FIHsQ]PfObOdP�TY­

% " - H�Jbehu �'"�|.~ @&)/* @ C u,+�" & +�)N| � & L.PfH²u �(" |.~ A-)�* A C u,+�" & +�)�| � u]�9�¦§f|
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6s798YFIOd[IPIV}JdRK7_a!HkRKFWV�RKH,Q]VKPfa!Q]Pfc9V �  ���� � � 
#JbezQ]Pfc9V,^_J�¬�8NVK8jeiRsT,JdV�8;XGObFIe98jHNg
HKP�RK7_FWRsTC8Y7_F��I8\��8"!pc_FWRKJdPfe_H�T=JdRK7 ���WFWV�JbFWDGOd8jHj­

% � - H�Jbehu � � |.~ @ )�* @ C u,+ � & +�)�| � & L.PfH²u � � |.~ A-)�* A C u,+ � & +�)�| � u]�9�� f|
% � - H�Jbehu � � |.~ @ )�* @ C u,+ � & +�)�| � & L.PfH²u � � |.~ A-)�* A C u,+ � & +�)�| � u]�9� � |
%�� - H�Jbehu � � |.~ @ )�* @ C u,+ � & +�)�| � & L.PfH²u � � |.~ A-)�* A C u,+ � & +�)�| � u]�9��;f|
%�� - H�Jbehu � � |.~ @ )�* @ C u,+ � & +�)�| � & L.PfH²u � � |.~ A-)�* A C u,+ � & +�)�| � u]�9���f|

6s7_JbH�LNFIe�D*8ATsV}JdRkRk8je{Jbeza�FWRkV}J��EQ]PIV�a!FIHN­� -
	 /��
���
% �
% �
%��
% �
����� -


���
HKJbe5u � � | & L.PfH�u � � | HKJMe�u � � |.u,+ � & +�)j| & L.PfH�u � � |.u,+ � & +�)�|
HKJbe5u � � | & L.PfH�u � � | HKJMe�u � � |.u,+ � & +�)j| & L.PfH�u � � |.u,+ � & +�)�|
HKJbe5u � � | & L.PfH�u � � | HKJMe�u � � |.u,+ � & +�)j| & L.PfH�u � � |.u,+ � & +�)�|
HKJbe5u � � | & L.PfH�u � � | HKJMe�u � � |.u,+ � & + ) | & L.PfH�u � � |.u,+ � & + ) |

�����

���
@ )
@�C
A-)
A C

�����
u]�9�b�="�|

6,798;XGFWV�FIa`8NRk8NV}HsRkP�D�8\^98NRk8NV�a�Jbe98j^zFWVK8I­�� )�g9��®dg9o )Wg9o*®d�CBpP�TC8\e98N8j^�RkP�°Ge_^5­

� -
	�� � / � u]�9�b�I��|

>h8NRAD�8�6 "�RK798`L.PiPIV�^GJbe_FWRk8�a`8jFIHKc9VK8j^qJbe�RK798�XGObFIe_8 �Sg�T,JbRK7�^98N�0JbFWRKJdPfe���"U�� 8¢7_Fj�I8xRkP�°GeG^�RK7_8nX�FWV�FIa`8NRk8NV�HzPIQªRK798£HkRkV�FIJb[f7�RzObJbe_8�RK7_FWR{a�Jbe_Jba�Jb�N8 
 � g
^_8N°Ge98j^zFIH
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D�8jJbe_[ � RK798;eic_aªD�8NV�PIQ´XGObFIe_8jH�PIQ RK798;L�7_FIaªD�8NV�RkP`D�8?°GRkRk8j^5���9PIV,F�[fJd�I8je ��)Wg
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u]�9�b�j�f|
6s798\L.Pfe_^_JbRKJdPfe_H�PIQ�a�Jbe_JMaªc_a%FWVK8I­
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FIeG^zRK798jezTC8Y7_F��I8I­

��
"�� � H�Jbe � "�� ~$!@ ) *#!@ C u,+ " & + ) | ��HKJbe � " & ~$!A ) * !A C u,+ " & + ) | ��L.PfH � " & � "����" - "

��
"�� � u,+�" & +�)�|pH�Jbe �'" � ~$!@ )�*#!@�C u,+�" & +�)�| ��HKJbe �(" & ~$!A-) * !A
C u,+�" & +�)�| ��L.PfH �(" & � " ���" - "

��
"�� � & L.PfH �'" � ~$!@ )�*#!@�C u,+�" & +�)�| ��HKJbe �(" & ~$!A-) * !A
C u,+�" & +�)�| ��L.PfH �(" & � " ���" - "

��
"�� � & u,+�" & +��N|pL.PfH �'" � ~$!@ )�*#!@�C u,+�" & +�)�| ��HKJbe �(" & ~$!A-) * !A
C u,+�" & +�)�| ��L.PfH �(" & � " ���" - "
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