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Same note names

Exact intervals

Relative intervals, same contour

Different contour, same harmony

Same contour and note names
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same contour

Different contour

Same intervals
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pitch

Same intervals,
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files.  Each track typically contains the events for

MThd

MTrk

MTrk

MTrk

Header Chunk contains the format type,
number of tracks and division (time units)

Track 1.  In a format 0 file, this would
be the only track and contain all the 
MIDI events for each instrument.
For format 1, it contains the tempo and
other meta-events.

.

.

.

.

one channel.

Tracks 2 to  n. Only applies to format 1 MIDI
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H�T�J\W"M7d2_ � T&M7J\H�PrG f _�ouHzP\H�^`H�S!J\H�OYX

Z�J�G f _qouH�duM�PLPLU`o�^`H�J\M�UVGmd&WLM x HjJLKNHjGmH�^`M)O&_�H!�=J\W f S!JLU`M�T@d&WLM=S!H�PLP3X �BKNHtk�W�P\J f ^`]7M7W"U`JLK&G M7bcJ\H�T
UVT&S3^Vn&ONH�OjTNM7J\H�PBJLK f J�K f�x H f Gln&S�K�^`M�QRH3W�M7W�K&U`]�K&H3WBd�U`JLS"KjJLK f T�JLKNH�G f�� M7W"U`J#_�M7b JLKNH�TNM7J\H�P3XRZ�T�P\M�GIH
S3U`W"S3n&G�P\J f T&S!H�P�JLKNH�P\HlS!M�n&^VOgouH�WLH�GIM x H�OYX��BKNHlO&U���S3n&^`J#_�UVP�p=TNM�QrUVT&]�Q�KNH3JLKNH3W�JLKNH�P\HlM�nNJL^`_=UVTN]tTNM7J\H�P
f WLHCUVT&ONH3H�O�H!�=J\W f TNH3M�n�P3a M7WsJLKNH�M�T&^`_�TNM7J\H�P�bcWLM�G JLKNH�GIH�^`M=ON_gJLK f JlK f�x H�ouH3H�T�H!�=J\W f S!J\H�O�b~WLM�G JLKNH
d�U`H�S!H7X��BK&Hsd f W"J�H!�=J\W f S!JLU`M�T f ^`]7M7W"U`JLK�G S!M�n&^VO�d�M�P"PLU`o�^`_�ouHsUVGmd&WLM x H�Ojo)_�S!M�T&P"UVONH3W"UVTN] f ^V^ TNM7J\H�P�JLK f J
P\J f WLJzPLUVGln&^`J f TNH3M�n�PL^`_ f P f ]7W"M�nNd�X
	 HlPLd�H�S3n�^ f J\HsJLK f JzS!M�G�o�UVT&UVT&]mH�T2J\WLM7d2_jQrU`JLK f�x H3W f ]7HedyU`JLS"K f T&O
M7JLKNH3WmUVTNbcM7W"G f JLU`M�TiG f _[_)U`H�^VO GmM7WLH�WLH�^VU f o�^`H�WLH�P"n&^`JLPlQrKNH�TqP\H�^`H�S!JLUVTN][JLKNHtGIH�^`M=ON_�d f WLJ3X���M�QRH x H3W�a
M7JLKNH3W"P�QrK&MCK f�x H f J\J\H�GId�J\H�O GIM7WLHlP\M7d�K&UVPLJLUVS f JLU`M�T�UVT�d f WLJzP\d�^VU`J\JLUVTN]�K f�x H f ^VP\MCbcM�n&T&OgU`JzO&U���S3n&^`J�J\M
f S"K&U`H x H�WLH�^VU f o�UV^VU`J#_�
 h ��� X

����� � ��������� �

v H x H3W f ^ f ^`]7M7W�U`JLK&GmP;JLK f J(H!�=J\W f S!JrGmH�^`M)O�U`H�P�bcWLM�G duM�^`_)d�KNM�T&UVS�d�U`H�S!H�P(M7b Gln&PLUVS�Q�H3W"Hzd&WLH�P\H�T2J\H�OYX�� f S�K
M�TNH�Q f P�o f P\H�O�M�T f P\duH�S!JLP�M7b*PLUVGln&^`J f TNH3M�n&P�TNM7J\H�P�d�H3W�S!H3d&JLU`M�TYXB�BKNHsPLUVGId�^`H�PLJBM7b�JLKNH�P\H7a�JLK f J�PLH�^`H�S!JLP
JLKNHgK&U`]�KNH�P\J�d�U`JLS"K@TNM7J\HjPLJ f WLJLUVTN] f J f T2_ UVT&P\J f T2JmQRM7WLp7H�O@JLKNH�ouH�P\J�S!M�GId f WLH�O J\M�JLK&H�M7JLKNH3WCGIM7WLH
P\M7d�K&UVPLJLUVS f J\H�O f ^`]7M7W"U`JLK&GmP�QrKNH�T�H x%f ^Vn f J\H�Oso)_�^VUVP\J\H�TNH3W�P3X���M�TNHRM7bNJLKNH f ^`]7M7W�U`JLK&GmP�S f T�WLH�^VU f o�^`_zH!�=J\W f S!J
GIH�^`M=O&U`H�P�bcWLM�G f ^V^ JE_)d�H�P�M7bRGln&PLUVS'auo�nNJ�JLK&UVP�UVPz^VU`p7H�^`_gJ\MCo�HeUVGmd�M�P"PLU`o�^`H7X�	 HIP\duH�S3n&^ f J\HlJLK f JzouH3J\J\H3W
WLH�PLn&^`JLP�S!M�n&^VO ouH f S"K&U`H x H�O�QrU`JLKgJLKNHIS!M�G�o�UVT f JLU`M�T[M7b�JLK&Heb f S!J\M7W"P�n&P\H�O UVT M�nNWzH!�=duH3W"UVGIH�T2J3a�T f GmH�^`_
d�U`JLS"K d&WLM��NUVGmU`J#_7a�H�T2J\WLM7d)_7a f T&O@d�U`JLS"K K&H�U`]�K�J3a f T&O duM�PLPLU`o�^`_ QrU`JLK GIM7WLHgONH3J f UV^`H�O f T f ^`_)PLUVPCM7b�JLKNH
Gln&PLUVS f ^�O f J f X���M�QRH x H3W�a f PrJLKNH�PLUVGmd�^`H�P\J f ^`]7M7W"U`JLK�G QRM7WLp7H�O�JLK&H�ouH�P\JBUVTtM�nNWBH!�=duH3W"UVGIH�T2JLP3a�U`J�UVPrTNM7J
S3^`H f WsJLK f J�PLU`]�T&U�kyS f T2J�] f UVT&PsS!M�n&^VO�ouH f S�K&U`H x H�O[o)_gGIM7WLHIP\M7dyK&UVP\JLUVS f J\H�O�GIH3JLKNM=O&P�QrKNH�T f d�d�^VU`H�O J\M
PLn&S�K f QrUVONH x'f W"U`H3J#_tM7b Gln&P"UVS'X
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�BKNH f UVG M7b=GmH�^`M)O&_�P\J f T&O f W"O&UVP f JLU`M�T�UVP�J\MBd&WLM=O&n&S!H f T&M7W"G f ^VUVP\H�O�bcM7W"G PLMBJLK f J�O&U��uH3WLH�T2J�duH3WLbcM7W"G f T&S!H�P
M7b*JLKNHlP f GIH�d�U`H�S!HlM7b*G�n�PLUVS�S f TjouH�WLH f O&UV^`_jS!M�GId f WLH�O�X w _�P\H�^`H�S!JLUVTN]tJLKNH�GIM�P\J�UVGIduM7WLJ f T2JrbcH f JLnNWLH�P
M7b�GIH�^`M=O&U`H�P�b~M7W;G f JLS�K&UVTN]sQ�H f ^VP\M�WLH�O&n&S!H�JLKNH�PLJ\M7W f ]7HzP\d f S!H�WLH��2n�U`WLH�O f T&O�JLKNH�JLUVGIH�J f p7H�T�J\MlP\H f W"S�K
b~M7W f T&P\QRH3W"PBJ\M f GIH�^`M=ON_ �2nNH3W"_7X��jM7WLHsUVGmd�M7W"J f T�JL^`_7a&QRH�H�T&P"nNWLH�JLK f JrJLKNH�GIM�PLJ(WLH�^`H x%f T2J f T�P\Q�H3W�PBJ\M
f �)nNH3WL_�QrUV^V^YouH�WLH3J\W"U`H x H�Ojb~WLM�G JLKNH�S!M�^V^`H�S!JLU`M�TYX

v M�GmHrp=UVT&O&PRM7b�GmH�^`M)O�UVS�UVTNbcM7W"G f JLU`M�T f W"H�GIM7WLH�UVGIduM7WLJ f T2J�JLK f TCM7JLK&H3W"P;b~M7W(S!M�Gmd f W"UVTN]lGIH�^`M=O&U`H�P3X
Z#JRK f P*ouH3H�Tmb~M�n&T�OeJLK f JRd�U`JLS"K�UVP�JLKNH�GIM�P\J�UVGIduM7WLJ f T2J�b~M7W;K2n�G f TeS!M�GId f W"UVP\M�T&P3a)P\M f P\J f T&O f W�O&UVP f JLU`M�T
GIH3JLKNM=OiPLKNM�n�^VOiUVT&S3^Vn&ONHtd�U`JLS�K UVT U`JLPeW"H3d&WLH�P\H�T2J f JLU`M�T U`b�JLKNH�G f JLS"K&UVTN]�UVPIJ\M�ouHCP"n&S3S!H�PLP\b�n&^�X ���=J\W f

b~H f JLn&WLH�P�PLn&S"K f P�W"K�_)JLK&G f WLH f ^VPLM�KNH�^`d�bcn&^�X(Z�J�UVP�duM�PLPLU`o�^`HsJLK f J�JLKNH�ouH�P\J�P\J f T&O f W"O�UVP f JLU`M�T�J\H�S�K&T&U �)nNH
G f _ x'f WL_�ONH3duH�T&O&UVTN];M�TzQ�K&UVS"KsPLUVGmUV^ f W"U`J#_zGIH f PLnNW"H�GIH�T2JuGmH3JLKNM=OzUVP�S"KNM�PLH�TYX�Z�TzJLK&UVP�S"K f d&J\H3W�QRH�ONH!kyTNH
x%f W�U`M�n&PrGmH3JLKNM)O�P;M7b�GmH�^`M)ON_�P\J f T&O f W�O&UVP f JLU`M�T f T�O�O&UVPLS3n&P"P;JLKNH�U`W f O x'f T2J f ]7H�P f T&O�O&UVP f O x'f T�J f ]7H�P�X

�BK&H3WLH f WLH�G f T2_eduM�PLPLU`o�^`H�GIH3JLKNM=O&P�M7b�GIH�^`M=ON_IP\J f T&O f W�O&UVP f JLU`M�TYX*�BK&H3_IS f T�dynNWLH�^`_eWLH3d&W"H�P\H�T�JRJLKNH
d�U`JLS"KjM7b�PLn&S3S!H�PLP"U x HsTNM7J\H�PrM7W�S!M�G�o�UVTNH�M7JLK&H3WrbcH f JLnNWLH�PrP"n&S"K f PrO&nNW f JLU`M�T f T&O�P\J\W"H�PLP3X 	 HsO&UVPLS3n�PLP(JLKNH
duM�PLPLU`o�^`H�d�U`JLS�KCWLH3d&WLH�P\H�T2J f JLU`M�T&P(UVTtONH3J f UV^�ouH�^`M�Q f T�O f bcJ\H3WBJLK f J;JLKNH�M7JLKNH3W;bcH f JLnNWLH�P;JLK f JBS f TCouH�n&P\H�O
UVTCJLKNH�WLH3d&WLH�PLH�T�J f JLU`M�T&P;M7b�GIH�^`M=ON_7X��jM�P\J;M7b�JLKNHzGIH3JLK&M)O&PRO&UVPLS3n�PLP\H�OCUVT�JLK&UVP;S"K f d&J\H3W�K f�x HzouH3H�TCn&P\H�O
o2_CM7JLKNH3W�WLH�P\H f W�S"KNH3W"P�X�Z�TtJLK&UVPrJLKNH�PLUVPBM�n&WrH!�=d�H3W�UVGIH�T2JLP(b~M=S3n&P(M�T�JLKNH�S!M�T2J\M�nNW�auO&U`WLH�S!J\H�OjGIM=O&n&^`M f T&O
H!� f S!J�UVT�J\H3W x%f ^�GIH3JLKNM=O&P(O&UVPLS3n�PLP\H�OtUVT v n&o�P\H�S!JLU`M�T&P � X��'X��'a � X��'X � a f T�O � X��'X��eWLH�PLd�H�S!JLU x H�^`_7X
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	@K&H�TgWLH3d&WLH�P\H�T2JLUVTN]CJLKNHld�U`JLS�K M7b�H f S�K�TNM7J\HlM7b f GIH�^`M=ON_7aYQRHeS f T ONMtP\MtUVT�PLH x H3W f ^�Q f _=P�
 f oyP\M�^VnNJ\H
d�U`JLS"K�a)W"H�^ f JLU x H�J\M�JLKNH�p7H3_7a)M7WRWLH�^ f JLU x H�J\M�JLKNHrd&W"H x U`M�n&PRTNM7J\H7X*�BK&HrM7JLKNH3W;G f UVTmb f S!J\M7W(UVT�WLH3d&WLH�P\H�T2JLUVTN]
JLKNHrdyU`JLS"KmUVP�JLKNHBd&W"H�S3UVPLU`M�TIM7bYJLKNHrd�U`JLS"KmWLH3d&WLH�P\H�T2J f JLU`M�TYX
H@b�nNWLJLKNH3W x'f W"U f JLU`M�T�M�TId�U`JLS�KmW"H3d&WLH�P\H�T2J f JLU`M�T
UVP�Q�KNH3JLKNH3Wsn�P\HmUVP�G f ONHIM7b;JLKNH�b f S!JsJLK f J�T&M7J\H�P�WLH3duH f J�H x H3W"_ M)S!J f�x H7Xj� f o�^`H � X���^VUVP\JLP�JLK&H x'f W"U`M�n&P
S!M�G�o�UVT f JLU`M�T&P f T�OsJLK&H(J\H3W"GmUVTNM�^`M7]7_sJLK f J�QRHRQ�UV^V^Nn&P\HRb~M7W�JLKNHBGmH3JLKNM=O&P�UVTlM�n&W O�UVPLS3n&PLPLU`M�T�X 	 HrO�UVPLS3n&PLP
H f S"KjM7b JLKNH�GIH3JLKNM=O&P(UVTtJLn&W"TCouH�^`M�Q�X

��������� � � � � � 
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H GmH�^`M)ON_EI.P�S!M�T�J\M�nNWzW"H3d&WLH�P\H�T2JLP f GmH�^`M)O&_�I.P�PLK f duHlUVTjJ\H3W�GmP�M7b�d�U`JLS�K�O�U`WLH�S!JLU`M�TgM�T&^`_7X��BKNHlS!M�T2J\M�nNW
WLH3d&WLH�PLH�T�J f JLU`M�T M7b�JLKNH�GmH�^`M)O&_tb~W f ]�GmH�T�J�PLKNM�QrTgUVT 	 U`]�nNW"H � X��'a�n&P"UVTN]KJ b~M7W�nNd�a?L bcM7W�ONM�QrT f T&O v

b~M7W�P f GIH�d�U`JLS�KYa�UVP�

v�v JML�L�L�L�LNL

O M�T2J\M�nNW�W"H3d&WLH�P\H�T2J f JLU`M�TCK f P*JLKNH f O x'f T�J f ]7H�JLK f JRPLUVTN]7H3W"PRn&PLn f ^V^`_l]7H3JRJLKNH�S!M�T2J\M�nNW;M7b f GmH�^`M)O&_sW"U`]�K2J
o�nNJIn&P"n f ^V^`_iONM�T:I JIPLUVTN][JLKNH�UVT2J\H3W x%f ^VP f S3S3nNW f J\H�^`_7a f T UVGIduM7WLJ f T2JIS!M�T&PLUVONH3W f JLU`M�T QrKNH�T �2nNH3W�U`H�P f WLH
PLn&TN]NX�H GmH�^`M)ON_ �)nNH3WL_tQRM�n&^VOgTNH3H�OjJ\MCo�H �2n�U`J\Hl^`M�T&]�bcM7W�WLH�^`H x%f T2J f T&P\QRH3W"P�J\M�ouH�b~M�n�T&OYayK&M�QRH x H3W�X
Z�T�d f WLJLUVS3n�^ f W�a2J#Q�MlGIH�^`M=O&U`H�P�S f TmouHBWLH3d�WLH�P\H�T2J\H�Omo)_lJLKNH�P f GmH�S!M�T2J\M�nNW;P\J\W"UVTN]s_7H3JRK f�x H�T&M�duH3W"S!H�U x H�O
PLUVGmUV^ f W�U`JE_7X 	 M7W�H!� f GIdy^`H7aNJLKNH�JEQRMmdyKNW f P\H�P(M7b��(Q�UVTNp)^`H��BQrUVTNp=^`HQP�U`J\JL^`H v J f WrK f�x H�JLKNH�P f GIH�S!M�T2J\M�nNWR f T&O�W"K�_)JLK&G)S f P�JLKNM�PLHrM7bYJLKNH�P\H�S!M�T&O�GIM x H�GmH�T�J�M7b � f _)O&TTI.P v n&WLd&W"UVP\H v _)Gmd�KNM�T2_7a�_7H3J�JLK&HrGIH�^`M=O&U`H�P
f WLH �)n&U`J\H�O&U��uH3WLH�T2J3X
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 L�M�QrT&U`H�I.P O � f T&O O � �eGIH�^`M=ON_�S3^ f P"PLU�kyS f JLU`M�T&P
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���=J\H�T&ONH�O S!M�T2J\M�nNWmUVP f GIM7WLH�kyTNH!{|]7W f UVTNH�O f d&d&W"M f S"KiJ\M[GmH�^`M)O&_�WLH3d&WLH�PLH�T�J f JLU`M�TYX Z�TqJLK&UVP x H3W�PLU`M�T
M7b�H!�=J\H�T&ONH�OgS!M�T2J\M�nNW�a�QRHeO&UVP\JLUVTN]�n&UVP"K�ouH3JEQRH3H�T ^ f WL]7H f T&OgPLG f ^V^�UVT2J\H3W x'f ^VP�QrU`JLK f O&U���H3W"H�T�JzP\_=G�o�M�^�X	 M7WzH!� f GId�^`H7auQRHlS!M�n�^VO�n�P\H J b~M7W f ^ f WL]7HIUVT2J\H3W x%f ^ nNd)Q f W"O&P3aun�b~M7W f PLG f ^V^�M�TNH7a f T&O�PLUVGmUV^ f W�^`_�n&P\H
L f T&O O bcM7W�^ f WL]7H f T&O P"G f ^V^rO&M�QrT2Q f W�O UVT2J\H3W x%f ^VP�WLH�P\duH�S!JLU x H�^`_7X H O&H�S3UVPLU`M�T T&H3H�O&PmJ\M�ouH�G f ONH
WLH3] f W"O&UVT&]�JLKNHlS3^ f PLPLU�k�S f JLU`M�TgM7b*UVT�J\H3W x'f ^VP f P�^ f WL]7H f T&OjP"G f ^V^�XBZ�J�UVP�S3^`H f W�JLK f J�P\J\H3d UVT�J\H3W x'f ^VP�M7b*M�TNH
M7W�J#Q�MlP\H�G�U`J\M�TNH�P f W"H�PLG f ^V^ f T&OmUVT2J\H3W x'f ^VPRJLK f J f WLH�]7WLH f J\H3W;JLK f Tmk x H�P\H�G�U`J\M�TNH�P f W"H�^ f WL]7H7X*Z�buQ�H�n&P\H
JLKNHIGln&PLUVS f ^�S!M�T&S!H3d&JzM7bRP\J\H3d�P f T&Og^`H f d�P3a�JLKNH�T f ^V^�UVT�J\H3W x'f ^VPzM7b�JLKNWLH3HlM7W�GIM7WLHlP\H�G�U`J\M�TNH�P�Q�M�n�^VOjouH
S3^ f PLP\H�O f P�^ f WL]7H�UVT2J\H3W x'f ^VP3XBZ�b Q�Hln&P\H�O�JLKNH�H�T2J\WLM7d)_�{EG f �=UVG�UVPLUVTN]mS3^ f PLP"U�kyS f JLU`M�T f d&d&WLM f S�K�M7b L�M�QrT&U`HR O&UVPLS3n&P"P\H�OgouH�^`M�Q f T&O�H�^VP\H3QrK&H3WLH 
 � � � SLa�JLKNH�T�JLKNHeP f GmH�ONH�S3UVP"U`M�T Q�M�n�^VOjouH�WLH f S"K&H�OYa f PzUVT2J\H3W x%f ^VP�M7b
M�TNH�M7W�J#Q�MtP\H�G�U`J\M�TNH�P f WLHsJLK&HsGIM�PLJrbcWLH��2n&H�T�JL^`_�M=S3S3nNWLW�UVTN]�UVT2J\H3W x'f ^VP�UVTgGmH�^`M)O&U`H�P�XBZ�TjJLK&UVP�S f P\H7auM�nNW
H!� f Gmd�^`H�GmH�^`M)ON_�Q�M�n�^VOtouHzWLH3d&WLH�P\H�T2J\H�O f P�


v�v JML�L�L�L�O&O
�BK&H f O x%f T2J f ]7HmM7bRJLK&UVPzJ\H�S�K&T&U �)nNHIUVPzJLK f J�U`J�PLJLUV^V^ f ^V^`M�QrP�b~M7WsUVT f S3S3nNW f J\HmP"UVTN]�UVTN]Na�oynNJ�Q�M�n&^VOgouH

GIM7WLHeO&UVP"S!W"UVGmUVT f JLUVT&]�Q�KNH�TgP\H f W"S"K�UVTN] f O f J f o f P\HeM7bRGIH�^`M=O&U`H�P3X 	@KNH�T S!M�T�PLUVONH3W"UVTN]Cd�U`JLS�K H3WLWLM7W�P�M7b
PLUVTN]7H3W"P�ayKNM�Q�H x H3W�a�JLKNH3WLHsG f _tP\JLUV^V^�ouH�P\M�GIH�G�UVP�{ES3^ f PLPLU�k�S f JLU`M�TjM7b�UVT2J\H3W x'f ^VP f P�PLUVTN]7H3W"PrM7b~J\H�T�K f�x H f T
H3WLWLM7WBM7b�nNdtJ\MmM�TNH�P\H�G�U`J\M�TNH 
 h�� � X
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L�M�QrT&U`H 
 � � � d&WLM=O&n&S!H�O f P\H3J�M7b(WLH3d&WLH�P\H�T2J f JLU`M�T&P�M7bBGIH�^`M=O&U`H�P�o f P\H�O�M�T�d�U`JLS�K�UVT2J\H3W x'f ^VP�M�T�^`_7X��BKNH
T f GIH�]�U x H�TgJ\MCH f S"KgWLH3d�WLH�P\H�T2J f JLU`M�TgQ f P�JLKNHl^`H3J\J\H3W O b~M�^V^`M�Q�H�O�o2_�JLK&H�T)n&G�ouH3WrM7b�n&T�U �2nNH�P\_=GsouM�^VP
n&P\H�O@UVT@JLKNH�WLH3d�WLH�P\H�T2J f JLU`M�TYX 	@KNH3W"HjJLKNH3W"H�Q f P�T&M�WLH�PLJ\W"UVS!JLU`M�T@M�T JLK&H�T)n&G�ouH3WIM7b�P\_=G�o�M�^VP�a O J
Q f Pln&PLH�OYX �rH�duH3WLb~M7W�GIH�O UVTNbcM7W"GIH3J\W�UVS f T f ^`_=P\H�P�M7b f S!M�^V^`H�S!JLU`M�TiM7b � � � �gbcM�^`p�{EP\M�T&]�P f T&O�o f P\H�O�K&UVP
S3^ f PLPLU�kyS f JLU`M�T�P�M�T�JLKNHsb~W"H��2nNH�T�S!_tM7b�H f S"KgUVT�J\H3W x%f ^�X��BKNH�G f UVT�S3^ f PLP\H�P f T f ^`_=P\H�O�QRH3WLH O � R S!M�T�J\M�n&W�SLaO � a O � �)a f T&O O JsX&�BKNHzWLH3d�WLH�P\H�T2J f JLU`M�T�M7b�JLKNH�UVT2J\H3W x'f ^VPrUVPrP"KNM�QrTtUVT�� f o�^`H � X��)XO � UVP�UVT�J\H3W"H�P\JLUVTN]gUVT JLK f JsUVT2J\H3W x'f ^VP�M7b;M�TNH f T&O JLKNWLH3H�P\H�GmU`J\M�TNH�P f WLHIWLH3d�WLH�P\H�T2J\H�O�o)_jJLKNH�P f GIH
P\_=GsouM�^�X���H3WLM f T&O�J#Q�MgP\H�GmU`J\M�T&HmUVT�J\H3W x%f ^VP f WLH�H f S"Kqn&T&U �)nNH�^`_gWLH3d&WLH�PLH�T�J\H�O f T&O f ^V^RUVT�J\H3W x%f ^VPsJLK f J
f WLH f Jr^`H f PLJrbcM�nNWrP\H�G�U`J\M�TNH�P f WLH�W"H3d&WLH�P\H�T2J\H�Oto)_�JLKNHsP f GIHzP\_=G�o�M�^�X
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HroyP\M�^VnNJ\H�d�U`JLS"KCP\J f T&O f W"O&UVP f JLU`M�T�WLH3d&W"H�P\H�T�JLP�JLKNH�H!� f S!J;d�U`JLS�KmM7b�H f S"KCTNM7J\H7a=W f JLKNH3W;JLK f T�JLKNHrW"H�^ f JLU`M�T={
PLK&U`dtouH3JEQRH3H�T�TNM7J\H�P�X ��nNW;H!� f Gmd�^`HzGIH�^`M=ON_mG f _mouH�WLH3d&WLH�PLH�T�J\H�O�n�PLUVTN] f o�P\M�^VnNJ\Hzd�U`JLS�K�P\J f T&O f W"O&UVP f {
JLU`M�T�o)_tn&PLUVTN]lJLKNH �jZ L�Z(TNM7J\HsT2n&G�ouH3W"P�
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H�P f TNM7JLKNH3W(H!� f GId�^`H7a=JLKNHzP\M�T&]"! � f WL_ � f O f P�U`J\JL^`H P f G�o$#lUVP;H�T&S!M=ONH�O f P(PLKNM�QrTCUVT 	 U`]�nNWLH �)X��
QrKNH�T�n�PLUVTN]IS!M�GmGmM�TtGln&PLUVS�TNM7J f JLU`M�TYX J�P"UVTN]IT2n�GsouH3W"PRJ\MIW"H3d&WLH�P\H�T2JBJLKNH�dyU`JLS"K R bcM7WrH!� f GId�^`H7a �jZ L�Z
TNM7J\HsT)n&G�ouH3W"P�S Q�HsS!M�n&^VOtWLH3d&W"H�P\H�T�JBU`J f P�
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Z�J(G f _�TNM7J(ouH x H3WL_�n�P\H3bcn�^�J\MIW"H3d&WLH�P\H�T2J;JLKNH�O f J fef P f T f o�PLM�^VnNJ\Hzd�U`JLS"K�a�PLUVT&S!H�JLKNH�P f GmHzGIH�^`M=ON_
S f TCouH�d�^ f _7H�OCM7WBPLn&TN] f J(O&U���H3W"H�T�J;d�U`JLS�KNH�P3X�	 KNH�T�JLK&UVP;K f d&duH�T&P�JLKNH3WLH�Q�M�n�^VOCo�H x H3WL_mbcH3Q P\_=GsouM�^VP
UVTjS!M�G�GIM�TYX;�BKNH3W"H f WLHlP\M�GIH�dynNo�^VUVPLKNH�O�J\H�S"K&T&U �)nNH�P�JLK f J�n�P\H f o�PLM�^VnNJ\H�d�U`JLS�KNH�P�QrU`JLK�PLM�GIH�PLn�S3S!H�PLP3a
KNM�QRH x H3W�
 ��� a � �=a���� � X
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Z�T�JLKNHeH!� f S!J�UVT�J\H3W x%f ^�WLH3d&WLH�P\H�T2J f JLU`M�T�JLK&HmT2n�GsouH3W�M7b;P\H�GmU`J\M�TNH�P�o�H3J#Q�H3H�T�PLn&S3S!H�PLP"U x H�TNM7J\H�P�UVPsn&P\H�O
J\MmWLH3d�WLH�P\H�T2J(JLKNH�GIH�^`M=ON_7X 	 M7W�H!� f Gmd�^`H�
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WLH3d&WLH�PLH�T�JLPrJLKNHzH!� f Gmd�^`H�GIH�^`M=O&UVS�bcW f ]�GIH�T2JBPLKNM�QrT�UVT 	 U`]�nNW"H � X��'X
�*� f S!J�UVT�J\H3W x'f ^*W"H3d&WLH�P\H�T2J f JLU`M�T�K f P�JLKNH f O x%f T2J f ]7H�JLK f JsU`J�UVP�M�TNHmM7b;JLKNH�GIM�P\Jzd�WLH�S3UVP\HmQ f _=PsM7b

WLH3d&WLH�PLH�T�JLUVTN] JLK&Htd�U`JLS"KiM7b f GIH�^`M=ON_7X H�PIP"n&S"KiU`JIUVPIGmM7WLHt^VU`p7H�^`_qJ\M�S!M�T�J\W"U`oynNJ\HtJ\M[K&U`]�K={|d�WLH�S3UVPLU`M�T
G f JLS�K&UVTN]IM7b GIH�^`M=O&U`H�P3X

H�^V^ JLKNWLH3HIGmH3JLKNM)O�P�K f�x HIJLKNHed&W"M7o�^`H�G�JLK f J f TgH3WLWLM7W�UVT f d�U`JLS"K�S f TgW"H�PLn&^`J�UVTgJEQRM�S!M�T&PLH�S3nNJLU x H
H3WLWLM7W"P�UVT f G f JLS"K&H�O�GmH�^`M)ON_�QrKNH�Tmn&PLUVTN]�PLJ\W"UVTN]'{|o f P\H�O�d f J\J\H3W"T�G f JLS�K&UVTN]�J\H�S�K&T&U �)nNH�P3X 	 M7WRH!� f GId�^`H7a
U`b f �2n&H3WL_�GmH�^`M)ON_CS!M�T2J f UVTNH�O f�� UVT&P\J\H f OtM7b f T 	 UVT�o f W �)a�U`JLP(W"H3d&WLH�P\H�T2J f JLU`M�T�QRM�n&^VOtouH�
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QrK&UVS�KIK f P�J#Q�M f O ��f S!H�T2J�P\_=G�o�M�^VP�JLK f J�O&U���H3W�bcWLM�G JLKNH(M7W�U`]�UVT f ^&GIH�^`M=ON_7a�O&H�P\d�U`J\H(M�T&^`_�M�TNHBTNM7J\H(ouH�UVTN]
O&U��uH3WLH�T�J3X
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H�T&M7JLKNH3W�duM�PLP"U`o�^`H�GIH3JLKNM=OiM7b�WLH3d&W"H�P\H�T�JLUVT&][JLKNH�GmH�^`M)O&_�UVPmJ\M�P\J\M7WLHjJLKNH�WLH�^ f JLU x Hgd�U`JLS�KNH�P�WLH�O&n&S!H�O
J\M JLKNH�PLS!M7duHCM7brM�TNHCM=S!J f�x H7a;QrK&UVS�KqQ�HCWLH3bcH3WeJ\M f P !\GIM=O&n&^`M'{ � ��UVT2J\H3W x'f ^VP #=Xi�BK&UVPlG f _[ouH�M7b�n&P\H
b~W"M�G f G�n�PLUVS!M�^`M7]�UVS f ^�d�H3W�P\duH�S!JLU x H7a�M7W�QrKNH�T�^`M)M7p)UVT&] f J�JLKNHsK f W�GIM�T2_�M7b f G�n�PLUVS f ^�QRM7WLp�a�o�nNJ�^`M�P\H�P
UVTNbcM7W"G f JLU`M�T f ouM�nNJ;JLKNH f P\duH�S!JRM7b�GIH�^`M=ON_eJLK f J;duH3M7d�^`H�WLH�GIH�G�ouH3W�JLK&H�ouH�P\J�� JLKNHzS!M�T�J\M�n&W�X�Z#b�n&P\H�OYa
U`JBQRM�n&^VO�TNH3H�O�J\MIouH�S!M�GsoyUVTNH�OCQrU`JLK f PLH f W"S"K�M�T�S!M�T�J\M�n&WrouH3b~M7W"Hzd&WLH�P\H�T2JLUVTN] f T&PLQ�H3W"PBJ\MIJLKNH�n&PLH3W�X
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L�U`WLH�S!J\H�O[GmM)O&n�^`M'{ � ��UVT2J\H3W x'f ^VPzWLH3J f UVT JLK&HlO�U`WLH�S!JLU`M�T�UVTNbcM7W"G f JLU`M�T�o�n&J�W"H�O&n&S!H f T�_�UVT�J\H3W x%f ^VP�]7WLH f J\H3W
JLK f T f T�M)S!J f�x H�J\MlJLKNHzK f W"GmM�T&UVS f ^V^`_mPLUVG�UV^ f WRUVT2J\H3W x'f ^uJLK f J(UVPRT&MlGmM7WLHrJLK f T f TCM=S!J f�x HsUVT�P"U
	3H7X��BK&UVP
GIH3JLKNM=OtK f P � �mO&UVP\JLUVT&S!JBPL_)G�ouM�^VP3X*�BKNH �jM�	 f WLJ�GIH�^`M=ON_mbcW f ]�GIH�T2J(QRM�n&^VOtouHzWLH3d&WLH�PLH�T�J\H�O f P�
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��� f S!J�UVT2J\H3W x'f ^�W"H3d&WLH�P\H�T2J f JLU`M�T�d&WLM x UVONH�P�b~M7W GIM7WLH f S3S3n&W f J\H(G f JLS"K�UVTN]Na%K&M�QRH x H3W�JLK&H�O&U`WLH�S!J\H�O�GIM=O&n&^`M'{
� �IUVT2J\H3W x'f ^�GIH3JLKNM=O f ^V^`M�Q�P f P"G f ^V^`H3W(WLH3d&W"H�P\H�T�J f JLU`M�T�X
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�BKNHmPLJ f T&O f W"O&UVP f JLU`M�T�GmH3JLKNM)OgJLK f J�QRH�K f�x H�O&n&o&ouH�Ojp7H3_2{|WLH�^ f JLU x HtWLH3d�WLH�P\H�T2JLP f ^V^�T&M7J\H�P�WLH�^ f JLU x H�J\M
JLKNH�p7H3_mM7b�JLKNH�GIH�^`M=ON_7X Z�TmJLK&UVP x H3W"PLU`M�T�a)JLK&H�T)n&G�ouH3W 	3H3WLMlWLH3d&WLH�PLH�T�JLPRJLKNH�p7H3_mM7W;J\M�T&UVS�TNM7J\H7a f T&OmQRH
WLH3d&WLH�PLH�T�J�TNM7J\H�P�o)_�JLK&HIT2n&G�ouH3W�M7b�P\H�G�U`J\M�TNH�PzO&UVP\J f T&S!HebcWLM�G JLKNHeJ\M�T&UVSeT&M7J\H7Xs�BK&UVP�W"H3d&WLH�P\H�T2J f JLU`M�T
UVPrH��)n&U x'f ^`H�T�J�J\MmW"H�GIH�G�ouH3W"UVTN]lJLKNH�^`H3J\J\H3WzT f GmH�P(M7b*TNM7J\H�P3X(�BKNH�H!� f Gmd�^`H�GIH�^`M=ON_�H!�)J\W f S!J�QRM�n&^VO�ouH
H�T&S!M=ONH�O f P�
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PLUVT&S!H�JLKNHsGmH�^`M)O&_�UVP�UVT L GmUVTNM7W�XRZ�b�H�T&S!M)O&H�O�UVTjJLKNH�WLH�^ f J\H�Ojp7H3_ 	 G f�� M7W�U`JrQRM�n&^VOjo�H�WLH3d&WLH�P\H�T2J\H�O
f P�
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�BK&UVPzK&U`]�K�^VU`]�K�JLP�M�TNHlM7b�JLKNHeO&U���S3n&^`JLU`H�PzM7b�JLK&UVP f d&d&W"M f S"KYa�T f GmH�^`_7aYJLK f J�JLKNHeT2n�GsouH3W"P�n&P\H�O ONH3duH�T&O
M�T�JLK&Hsp7H3_�TNM7J\HlP\H�^`H�S!J\H�OYX�Z�TjJ\H3W"G�PBM7b*GIH�^`M=ON_tG f JLS�K&UVTN]NayJLKNH�n�P\H3Wrd&W"H�P\H�T�JLUVT&] f �2nNH3W"_CUVP�n&T&^VU`p7H�^`_
J\M�UVT�O&UVS f J\H�Q�K&UVS"K�p7H3_eJLKNH�GmH�^`M)O&_lUVPRUVTYX v UVT&S!H�JLK&UVPRUVP�JLKNH�S f P\H7a=Q�H�Q�M�n�^VO�TNH3H�O�J\M�H�U`JLK&H3W;O&H3J\H3W"GmUVTNH
JLK&UVP;p7H3_ f T�O�W�UVP\p�G�UVPLPLUVTN]�G f JLS"K&H�P;JLK f J f WLHzUVONH�T�JLUVS f ^�o�nNJ;PLK&U`bcJ\H�O�J\M f O&U��uH3WLH�T2JRd f WLJ;M7b�JLKNH�p7H3_7a&M7W
H�T&PLnNW"HzJLK f J f ^V^YduM�PLPLU`oy^`H�G f JLS"K&H�P f WLH�H!� f GmUVT&H�OCWLH3] f W"O&^`H�PLPrM7b�p7H3_7X

�BK�UVP�d f WLJLUVS3n&^ f Wzp7H3_2{|WLH�^ f JLU x HmWLH3d�WLH�P\H�T2J f JLU`M�T�K f P�b�nNWLJLKNH3W�d&WLM7o�^`H�G�P�UVTgJLK f J�U`J�O&M2H�PLTTI J�d�WLH�P\H3W x H
S!M�T�J\M�n&WCUVT&b~M7W"G f JLU`M�TYX L�U`WLH�S!J\H�O@p7H3_�{|W"H�^ f JLU x H�P\J f T&O f W"O�UVP f JLU`M�TYarO&UVP"S3n&PLP\H�O o�H�^`M�Q�a(WLH3J f UVT&P�S!M�T2J\M�nNW
UVTNbcM7W"G f JLU`M�TYX
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Z�T[JLK&UVPsWLH3d&WLH�P\H�T2J f JLU`M�T�JLKNH�O&U`W"H�S!JLU`M�T[M7b;JLKNH�TNM7J\HmJ\W f T�PLU`JLU`M�T�UVPsWLH�S!M7W"O&H�O[UVT f O�O&U`JLU`M�T[J\MjJLKNHId�U`JLS�K
WLH�^ f JLU x HIJ\M�JLKNH�p7H3_jTNM7J\H7Xz�BK&UVP�S f T�ouHsONM�TNH�o)_�n&PLUVTN]�duM�PLU`JLU x HeT2n&G�ouH3W"PrJ\M�WLH3d�WLH�P\H�T2J�]7M�UVTN]tnNd�J\M
JLKNH�TNM7J\H f T&O�TNH3] f JLU x HzT)n&G�o�H3W�P�QrKNH�TmJLKNH�GmH�^`M)ON_eGmM x H�P;ONM�Q�TYX Z#JRUVP f ^VP\MlTNH�S!H�PLP f WL_IJ\M�H�T�S!M)ONH�JLKNH
b f S!JsJLK f J�P\M�GmH3JLUVGIH�PzJLK&HId�U`JLS"K[WLH�G f UVT�P�JLKNHmP f GmH7Xm��MjONH�GIM�T&PLJ\W f J\HIJLK&UVP�UVT f S!M�T&PLUVPLJ\H�T�J�G f T&TNH3W
QrU`JLK�JLK&H�H!� f Gmd�^`H�P f ouM x H7a�QRH�n&P\H f T�H!�)J\W f P\_=G�o�M�^ !!X #�J\MmWLH3d�WLH�P\H�T2J f WLH3duH f J\H�O�T&M7J\H f T&O�n�P\H�JLKNH
T2n�GsouH3W�M7b�P\H�G�U`J\M�TNH�PRb~WLM�G JLKNH�p7H3_�T&M7J\H�J\MlWLH3d�WLH�P\H�T2J f ^V^�M7JLKNH3W(TNM7J\H�P3X�Z�T f O&O&U`JLU`M�TCQRH f P"PLn&GIH�JLK f J
Q�HlS f T f PLP\M=S3U f J\H f PLU`]�TjQrU`JLKjJLKNHsT)n&G�ouH3W 	3H3WLMNX��rKNH�H!� f GId�^`H�GIH�^`M=ON_Cb~W f ]�GmH�T�J�Q�M�n�^VO�JLKNH�T�^`M2M7p
^VU`p7H�JLKNH�b~M�^V^`M�QrUVTN]6


�tX(X � � � � � � � � � � � � �



h �

�BK&UVP�WLH3d&WLH�PLH�T�J f JLU`M�TtS f d&JLn&WLH�PRo�M7JLK�S!M�T2J\M�nNW f T&O�UVT&b~M7W"G f JLU`M�T f ouM�nNJRJLKNH�UVT&O&U x UVO&n f ^�d�U`JLS"KNH�P�X�Z#J;P\JLUV^V^
K f P�JLKNHld&WLM7oy^`H�G JLK f J f GmH�^`M)ON_�b~W f ]�GmH�T�J�JLK f JzUVP�WLH3d&W"H�P\H�T�J\H�O UVT f O&U��uH3WLH�T2Jzd�M7W"JLU`M�TjM7b�JLKNHePLS f ^`H
G f _�TNM7J�ouH�^`M=S f J\H�OYaYo�n&J3ayn&T&^VU`p7HsJLKNHlUVT�J\H3W x'f ^�{|o f P\H�O�WLH3d�WLH�P\H�T2J f JLU`M�T&P3a f P"UVTN]�^`H�UVT�S!M7WLWLH�S!J�TNM7J\HsM�T�^`_
S f n&P\H�P f PLUVTN]�^`H�PL_)G�ouM�^�J\MmO&U��uH3W�X
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� M�PLnN]�U;H3J f ^�X 
 ����� d&WLM7duM�P\H�OqP\J\M7W"UVTN] GmH�^`M)ON_[b~W f ]�GmH�T�JLP f PId�U`JLS"KiJ\W f T&PLU`JLU`M�T&PlWLH�^ f JLU x HjJ\M f !�o f P\H
J\M�TNH #=X-H�P�H f S�K o f WzM7b�T&M7J\H�P�Q f P�PLJ\M7WLH�O P\H3d f W f J\H�^`_7a�JLKNH3_jPLH�^`H�S!J\H�O f d�U`JLS"KgQ�U`JLK&UVTgJLKNHlo f W f PzJLKNH
o f P\HBJ\M�T&H f T&O f ^V^NM7JLK&H3W�TNM7J\H�P�Q�H3WLHrWLH3d&WLH�P\H�T2J\H�OeWLH�^ f JLU x H�J\M�U`J3X H@S f T&O&UVO f J\Hrb~M7W*JLK&HBo f P\HBJ\M�T&HrS!M�n&^VO
ouH�JLK&H�GmM�P\JRb~WLH��)nNH�T2JL^`_IM=S3S3nNWLW"UVTN]ld�U`JLS�KtUVT�JLKNH�o f W�a=M7W(duM�PLPLU`o�^`_IJLK&H�kyW"P\JRd�U`JLS"KtUVT�JLKNH�o f W�X�Z�T�JLKNH�U`W
WLH3d&WLH�PLH�T�J f JLU`M�TtW�K�_)JLK&G Q f P f ^VP\M f WLH3d&WLH�P\H�T2J\H�OYX*�BK&H�o f P\H!{|J\M�TNH!{|WLH�^ f JLU x HsWLH3d&WLH�P\H�T2J f JLU`M�TtM7b�JLKNH�k�W"P\J
JEQRMmo f W�P(M7b ! � f WL_ � f O f P�U`J\JL^`H P f G�o$#�QrK&H�T�P\J\M7WLH�OtW"H�^ f JLU x HsJ\MIJLK&H�k�W"P\J(d�U`JLS�K�QRM�n&^VOtouH�


� � � � � � � � � �

f T&OCW"H�^ f JLU x HsJ\MIJLK&H�GIM�P\J;bcWLH��)nNH�T�Jrd�U`JLS"K�UVT�JLKNH�o f W�

� � � � �

�
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QrKNH3WLH
�
WLH3d&WLH�P\H�T2JLP f o f Wr^VUVTNH7a�UVT&O�UVS f JLUVTN]IQrKNH3W"H f S"K f T&]7H�UVTto f P\H�J\M�TNH�K f P(M=S3S3nNWLW"H�OYX
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	 M7WjUVT�ONH3duH�T&ONH�T&S!HgM7blPLS f ^`H7a f O&U��uH3WLH�T2J f d&d&WLM f S�K S!M�n&^VO ouH n&P\H�O bcM7W�WLH3d�WLH�P\H�T2JLUVTN]iJLKNH�GIH�^`M=ON_7X
v M�GIH3JLUVGmH�P�QRH�G f _lQrUVPLKeJ\M�G f JLS"KmJLKNHrP f GmHrGIH�^`M=ON_�QrU`JLKNM�nNJ�S!M�T&PLUVONH3W"UVT&]�QrKNH3JLKNH3W�U`J�UVP f G f�� M7W*M7W
GmUVTNM7Wrp7H3_7XRZ�T�JLK�UVPrS f P\HsQ�H�S!M�n&^VO�WLH3d�WLH�P\H�T2JBJLKNH�TNM7J\H�I.P�duM�PLU`JLU`M�T�UVT�JLKNHsP"S f ^`H7X ! � f WL_ � f O f P�U`J\JL^`H
P f G�o$#'I.P;kyW"P\J(d�KNW f P\HzQ�M�n�^VOtouHzWLH3d&WLH�P\H�T2J\H�OtJLK)n&P�


� � � � � � �

QrKNH3WLH �zUVP(JLK&H�kyW"P\J3a=M7WBp7H3_CTNM7J\HzM7b�JLK&H�P"S f ^`H7X��BK&UVPRQRM�n&^VO f ^VP\MIG f JLS"K ! � f WL_ � f O f P�U`J\JL^`H P f G�o$#
d�^ f _7H�OiUVT f GmUVT&M7W�p7H3_7a*QrK&H3WLH � UVP�WLH3dy^ f S!H�O�Q�U`JLK �	��X �BKNH�UVT2J\H3W x'f ^RWLH3d&WLH�P\H�T2J f JLU`M�TiUVT�JLK&UVPlS f P\H
Q�M�n�^VO�ouH�


� � � � � � � �
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H�PRQrU`JLK�JLKNH�M7JLK&H3W(WLH3d&WLH�P\H�T2J f JLU`M�T&P;JLK f J f WLH�WLH�^ f JLU x HzJ\MlJLKNH�J\M�T&UVS�M7W;p7H3_�T&M7J\H7a f ONH�S3UVP"U`M�TtTNH3H�O&P
J\MjouH�G f ONH f ouM�nNJ�KNM�Q J\M�WLH3d&WLH�P\H�T2J�dyU`JLS"KNH�P�JLK f JsH!�=S!H3H�O�JLKNHCPLS f ^`H7X�Z�T�JLK�UVPsS f P\H7a�QRH f d&d�^`_ JLKNH
P f GIHlJ\H�S�K&T&U �)nNH f P�JLKNHlp7H3_�{|WLH�^ f JLU x H�J\H�S"K&T�U �2nNHIP"KNM�QrT f ouM x H7a�T f GIH�^`_7a � n&P\J�WLH3d&WLH�PLH�T�J�JLKNHlduM�PLU`JLU`M�T
UVT f PLUVTN]�^`HgPLS f ^`H�M)S!J f�x H�M7b�PLH x H�T n&T�U �2nNHjTNM7J\H�P3X 	 M7W�H!� f GId�^`H7a(JLKNHjH!� f Gmd�^`H�GmH�^`M)ON_qQRM�n&^VO ouH
WLH3d&WLH�PLH�T�J\H�O f P�


� � � � � � � � � �

H P"S f ^`H!{EUVT&ONH3duH�T&ONH�T2J;J\H�S"K&T&U �)nNH�Q f P(n&P\H�O�o2_ v S"K f �uW f JLK 
 � � ��� f T&O�M7JLKNH3W"PRJ\M f ^V^`M�Q G f JLS"K�UVTN]lM7b
b~M�^`ptGln&PLUVSzGmH�^`M)O�U`H�P(WLH3] f W"O&^`H�P"P(M7b JLKNH�PLS f ^`Hsn�P\H�OYX
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L�U`WLH�S!J\H�O v S f ^`H�Z�T&O&H3d�H�T�ONH�T�J*PLJ f T&O f W"O&UVP f JLU`M�T f O&O�P�JLKNH�S!M�T�J\M�n&WRUVTNbcM7W"G f JLU`M�TmJ\MsJLKNH�W"H3d&WLH�P\H�T2J f JLU`M�TYX
�BK&UVPzS f T ouHeONM�TNHeUVT JLK&HIP f GIHlQ f _ f Pzb~M7WzJLK&H L�U`W"H�S!J\H�O � H3_2{ � H�^ f JLU x H�J\H�S"K&T&U �)nNH7Xe�BK f J�UVP�a�QrKNH�T
JLKNH�GmH�^`M)O&_�W�UVP\H�P*J\M f TNM7J\H7a)JLKNH�TNM7J\H�UVP�WLH3d&WLH�PLH�T�J\H�O f P*duM�PLU`JLU x H��NQrK&H�TeJLKNH�GmH�^`M)O&_sb f ^V^VP3a=JLKNHrTNM7J\H�UVP
WLH3d&WLH�PLH�T�J\H�O f P�TNH3] f JLU x H7X�Z�T�JLK&UVP�S f PLH7aYWLH3duH f J\H�OjTNM7J\H�P�S f TjouH�WLH3d&W"H�P\H�T�J\H�Ojo)_ 	3H3WLMNX��BK&H�H!� f GId�^`H
GIH�^`M=ON_�Q�M�n&^VO�o�HzW"H3d&WLH�P\H�T2J\H�O f P�


� � � � � � � � � � � � � � � �

Z�T�JLK&UVPsQ f _[U`JsUVP�b f U`W"^`_�S3^`H f WlQrK&UVS�K�TNM7J\H�PsbcM�^V^`M�Q�JLKNH�P\J f WLJLUVTN]gTNM7J\H7X��BK&HmM�T&^`_ JLUVGmHmJLKNH�d�U`JLS"KqUVP
n&T&S3^`H f W�UVPBUVTtJLKNH�S f PLH�M7b�^`H f d�PBM7b�]7WLH f J\H3W�JLK f TtM�TNH�M=S!J f�x H7X
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�BK&UVP(J\H�S�K&T&U �)nNHzQ f P(k�W"PLJRW"H3d�M7W"J\H�OCo2_ P�H�G�P\J\W��M�G H3J f ^ 
 � h � X�Z#JBUVT x M�^ x H�P f ^V^`M�QrUVTN] f TtM x H3W"^ f d�UVTtJLKNH
W f TN]7HCM7bBUVT2J\H3W x%f ^VPlJLK f J f WLHtS3^ f PLPLH�O f Pl^ f WL]7HCM7WlPLG f ^V^�Xg�BK&UVP f G�o�U`]�n&U`J#_[UVPln&P\H�O[UVT�JLKNHCG f JLS�K&UVTN]
d&WLM=S!H�PLP3a&P\MlJLK f J(UVT2J\H3W x'f ^VPBUVTCJLKNH�W f TN]7H�QrUV^V^uouH f S3S!H3d&J\H�O f P f G f JLS�K f ] f UVT&P\J(M7JLKNH3WBUVT2J\H3W x'f ^VPBUVTCJLKNH
P f GIHBO�U`WLH�S!JLU`M�TIWLH3] f W�O&^`H�PLP*M7buQrK&H3JLKNH3W�JLKNH3_ f WLHr^ f WL]7HrM7W�PLG f ^V^�a�QrKNH3WLH f P f TIUVT�J\H3W x%f ^yS3^ f PLP\H�O f P�PLG f ^V^
S f T�M�T&^`_tG f JLS"KtM7JLKNH3W�PLG f ^V^�M7W f GsoyU`]�nNM�n&P(UVT2J\H3W x%f ^VP�X��BKNH�P f GIH�S f P\H f d�d�^VU`H�PBbcM7Wr^ f WL]7H�UVT2J\H3W x'f ^VP3X
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L�H � M�n&WLH f T&O w ^ f SLp)o�nNW"T 
 � � h � WLH3duM7WLJ\H�OCJLK&H�n&P\HzM7b P\H�S!M�T&O f W"_CS!M�T2J\M�nNW"P�UVTtJLKNH�U`WrUVGmd�^`H�GIH�T2J f JLU`M�TYX
�BK&UVP(S!M�T&P"UVP\JLP(M7b�S!M�Gmd f W"UVTN]lH f S�K�TNM7J\H7a�TNM7J;QrU`JLKCJLK&H�d�WLH x U`M�n�P(TNM7J\H7a&o�nNJRQrU`JLKCJLKNHzM�T&H�ouH3bcM7WLH�JLK f J3X



h �

J�P"UVTN] f S!M�G�o�UVT f JLU`M�T�M7b f S!M�T2J\M�nNW f T&O f P\H�S!M�T&O f W"_�S!M�T2J\M�nNWBUVT&ONH!�m] f�x Hz]7WLH f J\H3W(d&WLH�S3UVP"U`M�TCQrU`JLKNM�nNJ
TNH3H�O&UVTN]mJ\MmONH�S3UVONH�K&M�Q J\MmO�U x UVONH�n&d�H!�)J\H�T�ONH�O�S!M�T2J\M�nNWrWLH3d�WLH�P\H�T2J f JLU`M�T&P3X
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v M�GIH�GIH3JLKNM=O&P�J\WL_�J\M S f d&JLnNWLH�ouM7JLK[p7H3_ f T&O[dyU`JLS"KqUVTNbcM7W"G f JLU`M�TYX 	 M7WlH!� f GId�^`H7a�JLKNHCTNM7J\H O�� a f J
^`H f P\JCQrU`JLK GIM=ONH3W"TiJLn�T&UVTN]NarUVP�JLKNHgP f GIH f PKL ��a�KNM�QRH x H3W�a�UVT@JLKNH�Gln&PLUVS f ^�S!M�T�J\H!�=JtM7bzp7H3_)PCJLK&H3_
f WLH�O&U��uH3WLH�T2JBTNM7J\H�P3X ��H3Qr^`H3J\JrO&H x H�^`M7d�H�O f o f P\H!{ � � P\_=P\J\H�G�M7b�d�U`JLS�KtWLH3d&WLH�PLH�T�J f JLU`M�T�JLK f J f ^V^`M)S f J\H�P f

O&U��uH3WLH�T�J�T2n�GsouH3WYJ\M�H f S"Ksd�M�P"PLU`o�^`H�GmM)O&U�k�S f JLU`M�TzM7b f TNM7J\HR^`H3J\J\H3W R O&UVP"S3n&PLP\H�O�o2_ v H�^`bcW"UVON]7H!{ 	 U`H�^VO 
 � � � � SLXO � � f T&O O���� f WLH�UVT&S3^Vn�ONH�O f PBQRH�^V^ f PrJLKNH�PLUVTN]�^`H f T�O�ONM�nNo�^`H�P"K f WLd�P f T&O�� f JLP(bcM7W f ^V^�M7JLKNH3W�TNM7J\H�P3X
��n&W f d&d&WLM f S�K Q f PIJ\M[S!M�G�o�UVTNH�GmM)O�n&^`M'{ � ��QrU`JLK O&U`W"H�S!JLU`M�TYa(n&PLUVTN] f W"H3d&WLH�P\H�T2J f JLU`M�T JLK f JmK f P

� � �lbcM7W f ^`H f d�nNdtM7b f TCM=S!J f�x H f T�O � � ��bcM7W f ^`H f d�ONM�QrTYX H�T�_CUVT�J\H3W x%f ^VPr]7WLH f J\H3WrJLK f TCM�T&HzM)S!J f�x H
Q�M�n�^VO�ouHzG f d&duH�O�J\MmJLKNH�S!M7W"WLH�P\duM�T&O&UVTN]IUVT2J\H3W x'f ^YQrU`JLK&UVT f TtM)S!J f�x H7X 	 M7WrH!� f GId�^`H7a f ^`H f djnNdtM7b � �
P\H�GmU`J\M�T&H�PBbcWLM�G H J\M L Q�M�n�^VOtouHzWLH3d�^ f S!H�O�Q�U`JLK f ^`H f djnNd�M7b �ePLH�GmU`J\M�TNH�P(bcWLM�G H J\M L�X
�	��
 � =:F-7��
�-7�� =�� �:7
;
��JLKNH3W bcH f JLnNWLH�P�JLK f J f WLHRPLM�GIH3JLUVGIH�P�n&P\H�Osb~M7W GIH�^`M=ON_�G f JLS"K&UVTN]�UVT&S3^Vn&ONHRW"K2_2JLK�G f T&O�P\J\WLH�PLP�X � K�_)JLK&G
S f T�ouH�H�T�S!M)ONH�OjUVT�P\H x H3W f ^�Q f _=P�
 f P f T�H!� f S!J�O&nNW f JLU`M�T�a f S!M�T2J\M�nNW�a�M7W�UVT f GIM7W"H�ONH3J f UV^`H�O�WLH�^ f JLU x H
G f T&T&H3W�X

�*� f S!JzO&nNW f JLU`M�T�K&M�^VO&P�G f T�_jO&U���S3n&^`JLU`H�P�bcM7W�GmH�^`M)O&_�G f JLS"K�UVTN] f P�U`JzUVP �)n&U`J\He^VU`p7H�^`_jJLK f J f d&WLH!{
P\H�T2J\H�O �)nNH3WL_ f T&OIP\H3J�M7b f T&P\QRH3W"P*O�U���H3W�UVTIJLKNH�U`W*J\H�GIduM�M7W�PLd�H3H�O�X�Z�ONH f ^V^`_7a2G f JLS"K&UVT&]�PLKNM�n&^VOeS!M�T�PLUVONH3W
JLKNH�WLH�^ f JLU x HlO&nNW f JLU`M�T&P;M7b�TNM7J\H�P3X

� K�_)JLK&G�S!M�T2J\M�nNWrGIH3W"H�^`_�P\J f J\H�PrQrKNH3JLKNH3W(JLKNH�S3n&WLWLH�T2J;T&M7J\H�UVPB^`M�TN]7H3WBJLK f TYa&PLKNM7WLJ\H3W(JLK f TYaNM7WBJLKNH
P f GIH�O&nNW f JLU`M�T f P�JLKNHrd&W"H x U`M�n&PRTNM7J\H7X*�BK�UVP�UVTNbcM7W"G f JLU`M�T�UVP�T&M7J f ^`Q f _=P f PRPLJ\W f U`]�K�J\bcM7WLQ f W"O f PRU`JRG f _
P\H3H�G�X�Z�b�UVTNbcM7W"G f JLU`M�T�ONH3W�U x H�OCb~WLM�G f T f S!JLn f ^uK)n&G f T�duH3WLb~M7W�G f T&S!HrUVP(n�P\H�OYa=O&U���H3W"H�T&S!H�P;UVT�O�nNW f JLU`M�T
M7bBTNM7J\H�P�J\H�T�O&P�J\M x%f WL_7a�H x H�T�b~M7W�TNM7J\H�P�JLK f J f WLHmUVT2J\H�T&ONH�O[J\M�ouHIJLKNHmP f GIH7XmZ�J�G f _gouHITNH�S!H�PLP f WL_
J\MjK f�x H f S3n&J�{|M �qJLK&WLH�PLKNM�^VO M7W�PLUVGmUV^ f W f d&d&WLM f S�K�J\M�K f T�O&^`HeJLK&UVP�S f PLH7X � f ]7H3_ f G f H3J f ^�X 
 � � � K f O
f PLUVGmd�^`H f d&d&WLM f S�K�bcM7W�W"K2_)JLK&G)
�U`bRJLKNHmS3nNW"WLH�T�JsTNM7J\HIQ f P�^`H�PLP�JLK f T[ONM�n&o�^`H7a�M7W�GIM7WLHlJLK f T�K f ^`b;M7b
JLKNH�d&WLH x U`M�n&P�M�TNHzUVT�O�nNW f JLU`M�TYa)JLKNH�TCU`J;Q f PRH�T&S!M=ONH�O f PRJLKNHzP f GIH�O&nNW f JLU`M�TYX H�^V^yM7JLKNH3W"P;QRH3WLH�S3^ f P"P\H�O
f PrO&U��uH3WLH�T2J�UVT�O�nNW f JLU`M�TYXR�BK&UVP(Q f PrTNM7JrH!�)d&W"H�PLP\H�O�UVTtJLK&H�H�T&S!M=O&UVTN]IM7b JLKNH�GmH�^`M)O&_�U`JLP\H�^`b o�n&JBUVT�JLKNH
G f JLS�K&UVTN]Id&W"M)S!H�PLP�X
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��JLK&H3W�WLH�^ f JLU x H�O�nNW f JLU`M�T f d&d�WLM f S"KNH�P�JLK f J�K f�x H[ouH3H�T J\W"U`H�O UVT&S3^Vn&ONH�H!� f GmUVT�UVTN]qJLKNH�W f JLU`M M7b
JLKNH�O�nNW f JLU`M�T&P�M7bBPLn&S3S!H�PLPLU x H�TNM7J\H�P 
 � � � f T&O[duH3WLb~M7W�GmUVTN] f p=UVT&O M7bBT&M7W"G f ^VUVP f JLU`M�T�M7b(O&nNW f JLU`M�T�P�o)_
WLH3d�^ f S3UVTN] f TNM7J\H�M7brJEQRMjouH f JLPsQrU`JLK[J#Q�M TNM7J\H�P�M7b(M�TNH�ouH f J3a�P\MjJLK f JsJLKNH�Q�H�U`]�K2JlM7b(JLKNHCG f JLS"K�UVP
UVT&S!WLH f P\H�O�b~M7W�^`M�TN]7H3W�O&n&W f JLU`M�T�TNM7J\H�P 
 � � � QrKNH�TtG f JLS"K&UVT&]NX

H bcH f JLnNWLH�JLK f J�UVP�WLH�^ f J\H�O J\M�W"K2_2JLK&G UVPIJLKNHjH�T&S!M=O&UVTN]�M7bzWLH�PLJLP3X H PLH3d f W f J\HgP\_)G�ouM�^(S f T ouH
n&P\H�O�J\MtWLH3d&W"H�P\H�T�J f WLH�P\JzUVT f GIH�^`M=ON_7X��BK&UVP�S f TgouH�n&PLH3bcn&^�bcM7W�PLM�GIH�W"K�_)JLK&G�UVS�JLn&TNH�P f T�O f ^VPLM�bcM7W
ONH�^VUVTNH f JLUVTN]�JLKNH�P\J f WLJ f T�O�H�T&OtM7b*GmH�^`M)O�UVSzd�KNW f PLH�P3X � H�P\JLPrS f TjouH�H�T&S!M=ONH�O�UVT f PLUVG�UV^ f W�G f T&TNH3W(J\M
TNM7J\H�P3a�K&M�QRH x H3WrJLKNH3_CONMeTNM7JBK f�x H f d�U`JLS"K f T&OtS f T&TNM7J(ouHzS!M�GId f W"H�O�UVT�d�U`JLS"KtJ\MeJLK&Hzd&WLH x U`M�n&P(TNM7J\H7X
Z�T�M�nNWRH!�=d�H3W�UVGIH�T2JLP�WLH3duM7WLJ\H�O�^ f J\H3W(M�T�JLKNH�n&P\H�M7b�WLH�P\JLP;UVT�G f JLS"K�UVTN]NaNU`J;n�PLn f ^V^`_eWLH�O&n�S!H�O�JLK&H
�)n f ^VU`JE_
M7b f T&P\QRH3W"P3X �rM�Q�H x H3W�a)JLK&HrGmUVT&UVGln&G PLU
	3H�M7buWLH�P\JLP�G f _lK f�x H�ouH3H�TeJ\M2M�PLG f ^V^=bcM7W�JLK&HrGIH3JLKNM=OlJ\MsK f�x H
ouH3H�T�n&P\H3b�n&^�X

v J\W"H�PLP�UVP f TNM7JLKNH3WRb~H f JLn&WLHrJLK f J;UVPRP\M�GIH3JLUVGmH�P*H�T&S!M=ONH�OYX Z�J�n&PLn f ^V^`_�W"H3d&WLH�P\H�T2JLP�JLK&H�TNM7J\H�I.PRduM�PLU`JLU`M�T
QrU`JLK&UVT f o f W�XtZ#b f TNM7J\H�b f ^V^VP�M�T�JLKNHIk�W�P\J�ouH f JsM7b(JLK&Hmo f W�a�U`JlK f P f P\J\WLM�T&]jP\J\WLH�P"P3X�Z�T � � �gJLUVGIH7a
JLKNHzJLK&U`W"OCouH f J(M7b�JLKNHzo f WBK f P f GmH�O&UVn&G P\J\WLH�P"P3X v UVG�UV^ f W"^`_7aNUVT � � hlJLUVGIH�JLKNHzbcM�nNWLJLKCouH f J(M7b�JLKNHzo f W
K f P f GmH�O&UVn&G PLJ\WLH�PLP3X�H�^V^�M7JLKNH3WzTNM7J\H�P�K f�x H f QRH f p�P\J\WLH�PLP�XrZ�T�d�^ f _)UVT&]CGln&P"UVS'ayGln&PLUVS3U f T&P�S!M�TNbcM7W"G
J\M�JLK&UVPzd f J\J\H3W"T�M7b;P\J\WLH�PLPLH�PzJ\M�H�GIdyK f PLUVP\HlJLKNHeW"K2_)JLK&G�M7b;JLKNHIGln&PLUVS'a�G f p)UVTN]CJLKNHlkyW"P\J�TNM7J\HeM7b;JLKNH
o f WlPL^VU`]�K�JL^`_�^`M�n&ONH3W�JLK f T�JLKNH�M7JLK&H3W"P3X v M�GmH3JLUVGIH�P�JLKNH�O&_)T f G�UVS3P�M7b f d�U`H�S!H�M7brGln&PLUVSIS�K f TN]7HCJLK&UVP
d f J\J\H3W"TgPL^VU`]�K2JL^`_7aud f WLJLUVS3n&^ f W"^`_�QrU`JLK�JLKNH�UVT�J\W"M)O&n�S!JLU`M�T�M7b�PL_)T&S!M7d f JLU`M�TYayJLK f J�UVP3a f S3S!H�T�JLP f J�TNM7W"G f ^V^`_
n&T&P\J\W"H�PLP\H�Osd�M�P"U`JLU`M�T&P�Q�U`JLK&UVT�JLK&H�o f W�a f T&O f ^VP\MzUVT�S!H3WLJ f UVTlP\JE_=^`H�P M7b&Gln&PLUVS*Q�KNH3WLH�PL_)T&S!M7d f J\H�OsW�K�_)JLK&GmP
f WLHrJ#_2dyUVS f ^�X*�BKNH(JLKNWLH3HrM7W�duM�PLPLU`o�^`_lGIM7W"HB^`H x H�^VP�M7bYP\J\WLH�P"P*S f TIouH(H�T&S!M=ONH�OebcM7W�H f S�K�TNM7J\H�UVT f GIH�^`M=ON_7X
��T�JLKNH�U`W;M�QrT�JLKNH3_ f WLH�b f U`W"^`_IGIH f T&UVT&]�^`H�PLP3a)o�nNJ�S!M�n�^VO�ouH�n&P\H�OmUVTCS!M�G�o�UVT f JLU`M�T�QrU`JLK�M7JLKNH3WRb~H f JLn&WLH�P3a
f PrO&UVP"S3n&PLP\H�O�UVT�JLKNH�TNH!�=JrP\H�S!JLU`M�TYX
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	 M7W�]7W"H f J\H3W�d&WLH�S3UVP"U`M�TYa�JLKNHBS!M�G�o�UVT f JLU`M�TIM7byd�U`JLS�K f T&OlW"K2_)JLK&G S f TeouH(n&P\H�OYX!H�P�P\M�GIH(TNM7J\H�P f WLHBGIM7WLH
UVGIduM7WLJ f T2J�UVT�G f JLS"K�UVTN]�JLK f T�M7JLKNH3W"PRO&nNHrJ\MsJLKNH�P\J\WLH�PLP�M�TIJLK&H�TNM7J\H�P3a f P\J\WLH�PLPRS!M�GIduM�TNH�T2J�S!M�n&^VO f ^VP\M
ouH�UVT&S3^Vn&ONH�OYX

Z�T�U`JLPrP"UVGId�^`H�P\J(bcM7W"G�a)dyU`JLS"K f T&OtW"K2_2JLK�G�H�T&S!M=O&UVTN]IS f Tjo�H f S�K&U`H x H�Ojo2_tK f�x UVTN] f T�M7W"ONH3W"H�Otd f U`W
b~M7W�H f S"KjTNM7J\H7X 	 M7W�H!� f Gmd�^`H7aNJLKNH�dyKNW f P\H�bcWLM�G ! � f WL_ � f O f P�U`J\JL^`H P f G�o$#eS!M�n&^VOtouHzH�T&S!M=ONH�O f P�
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U`b*H!� f S!J�dyU`JLS"K f T&O�O�nNW f JLU`M�T R UVTjouH f JLP�S;QRH3WLHsn&PLH�OYX v UVG�UV^ f W"^`_�U`b*P\J\WLH�PLP�QRH3WLH f ^VP\M�H�T�S!M)ONH�O�a f J\W"U`d�^`H
Q�M�n�^VO�WLH3d&W"H�P\H�T�J(H f S�KjT&M7J\H�


R � �Na��'a��/S R � �)a��'a � S R � � a��'a�� S R � �)a��'a � S R � �Na��'a��/S R � �Na��'a � S R � �Na��)a�� S
Z�TmJLK�UVP(S f P\H7aNQ�HzK f�x H�H�T&S!M)O&H�O�JLK&H�PLJ f T&O f W"O�J\H!�)J�{|ouM)M7p�W"H�^ f JLU x H�P\J\WLH�PLP\H�P;bcM7W(TNM7J\H�P;QrU`JLK&UVT f o f W

UVT � � �IJLUVGmH�
�P\J\WLM�T&]NaNQ�H f p�ayGmH�O&UVn&G�a)QRH f pyX
�BK&H f ouM x H�GIH3JLKNM=O&PlG f _�P\H3H�G J\M[o�HCJ#Q�M f T�OqJLKNWLH3HtO&UVGIH�T�PLU`M�T f ^RWLH3d&WLH�PLH�T�J f JLU`M�T&P�a�o�n&J3a�ONH!{

duH�T&O&UVTN]eM�TjJLKNH�^`H x H�^�M7b�ONH3J f UV^�WLH��2n�U`WLH�OYa&JLKNH3_tS!M�n&^VOjH f PLUV^`_touH�H�T&S!M=ONH�O�b~M7W�G f JLS"K�UVTN]�UVT2J\M f PLUVTN]�^`H
P\_=GsouM�^�X 	 M7WrH!� f Gmd�^`H7a=JLKNHzn&P\H�M7b�GmM)O&n�^`M'{ � �sUVT2J\H3W x'f ^VP(QrU`JLKtO&U`W"H�S!JLU`M�T f T&OCW"K2_2JLK�G S!M�T2J\M�nNWrS f TCouH
H�T&S!M=ONH�O�n&PLUVT&]�JLK&WLH3HzW f TN]7H�P(M7b!H v O ZLZ�S�K f W f S!J\H3W"P�
�JLKNH�^`M�Q�H3W�S f P\H�S!M�n&^VOtouHzn&P\H�OCbcM7WBUVT2J\H3W x%f ^VPrJLK f J
K f�x H f ^`M�TN]7H3W�O&nNW f JLU`M�T�a�nNd&duH3WzS f P\HIS f TgWLH3d&WLH�PLH�T�JzJLKNHeP f GmHeO&nNW f JLU`M�T f P�JLKNHed�WLH x U`M�n�P�T&M7J\H7a f T&O
JLKNH�TNM�TN{ f ^`d�K f ouH3JLUVSzd&W"UVT2J f o�^`H�S�K f W f S!J\H3W"P�S f T�WLH3d�WLH�P\H�T2JBPLKNM7WLJ\H3WrO�nNW f JLU`M�T�TNM7J\H�P�X
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Z#J�K f P f ^`WLH f ON_touH3H�T�O&UVP"S!M x H3WLH�OgJLK f J�d�U`JLS"K f T&O�H�P\duH�S3U f ^V^`_�JLKNHsS!M�T2J\M�nNW�M7b*GIH�^`M=ON_tUVPBJLK&HsGIM�PLJ�UVGe{
duM7WLJ f T�JRbcH f JLnNWLHrbcM7W;K2n&G f T&P�QrK&H�TmS!M�GId f W"UVTN]sGmH�^`M)O�U`H�P3X � K2_2JLK&G f ^`M�TNHzUVP�T&M7J�PLn ��S3U`H�T�JL^`_mO�UVPLS!W"UVGe{
UVT f JLUVTN]Na=bcM7W�H!� f GId�^`H7a)S!M�T&PLUVONH3W�JLKNH�GmH�^`M)O&U`H�P*M7b !\�(QrUVTNp=^`Hr�(QrUVT&p)^`H P�U`J\JL^`H v J f W #=a ! ��^VO � f S�L�M�T f ^VO #
f T&O ! � f WL_ � f O f P�U`J\JL^`H P f G�o$#'
 f ^V^YJLKNWLH3H�S!M�G�GIH�T&S!H�QrU`JLK�UVONH�T�JLUVS f ^�W"K2_2JLK&G�P3X�Z#JrUVPBd�M�P"PLU`o�^`H�JLK f J
d�U`JLS"K�S!M�T�J\M�n&W f T&O W�K�_)JLK&G G f _�o�H f n�P\H3bcn�^�S!M�GsoyUVT f JLU`M�TYa�H�PLd�H�S3U f ^V^`_�S!M�T�PLUVONH3W"UVTN]tJLK&H f o�UV^VU`JLU`H�PsM7b
JLKNH f�x H3W f ]7H�d�H3W�P\M�TIUVTId�WLH�P\H�T2JLUVTN] f �)nNH3WL_7X 	 M7W;GIM7WLH(W"H!kyTNH�OIG f JLS"K&UVTN]�JLKNHBH!� f S!J�UVT2J\H3W x%f ^VP�ouH3JEQRH3H�T
TNM7J\H�PeUVPeUVGIduM7WLJ f T2J3a QrU`JLKqP\M�GIH f ^V^`M�Q f T&S!H�bcM7WlJLKNHC^`H�PLPeUVGIduM7WLJ f T2JsTNM7J\H�P�a*JLK f JeUVP3a*JLKNHCn&T&PLJ\WLH�PLP\H�O
M�TNH�P3X

	 K&UV^`H�U`J�P\H3H�GmP�J\MjouHmUVGmduM7WLJ f T�J�J\M�UVT&S3^Vn�ONHmTNM7JsM�T&^`_�S!M�T�J\M�n&W�UVTNbcM7W"G f JLU`M�T�o�nNJ�GIM7WLHed�WLH�S3UVP\H
d�U`JLS"K�UVTNbcM7W"G f JLU`M�T�aNJLKNH�ouH�P\J f d&d�WLM f S"K�J\M�n&P\H�UVP�TNM7J�S3^`H f W�XR�BK&HzJ\W f T&PLU`JLU`M�T={|o f P\H�OjGmH3JLKNM=O&P(PLn&S�K f P
H!�)J\H�T�ONH�OIS!M�T2J\M�nNW�a2PLH�S!M�T&O f WL_lS!M�T�J\M�n&W"P3a f T&OeUVT2J\H3W x'f ^VP f ^V^&K f�x HBJLKNH(O&UVP f O x%f T2J f ]7HrM7byduM�PLPLU`o�^`_�K f�x UVTN]
JEQRM f O ��f S!H�T2JsPL_)G�ouM�^VP�UVT&S!M7W"WLH�S!J�QrK&H�T f P"UVTN]�^`H�T&M7J\H�UVP�O&U���H3W"H�T�Jso�H3J#Q�H3H�T�JEQRMgGIH�^`M=O&U`H�P�JLK f J f WLH
ouH�UVTN]�S!M�Gmd f WLH�OYX ��M�QRH x H3W�a f ^V^)JLKNH�P\H(GmH3JLKNM)O�P f WLH ��H!�NU`o�^`H(UVT�JLK f J�GmH�^`M)O�U`H�P�S f TlouH�H f PLUV^`_�S!M�Gmd f WLH�O
QrU`JLKNM�nNJ�T&H3H�O&UVTN]CJ\MtQ�M7W"WL_ f ouM�nNJ�J\W f T&PLd�M�P"UVTN]tGIH�^`M=O&U`H�P�J\MtJLKNHIP f GIHlp7H3_gUVT P\M�GIH�Q f _7X HroyP\M�^VnNJ\H
d�U`JLS"K�WLH3d&WLH�P\H�T2J f JLU`M�T WLH��)n&U`WLH�PzS!M�Gmd f W"UVP\M�T�P�UVT f ^V^ p7H3_=P f T&O�M=S!J f�x H�P 
 � � � a�M7W f S!M�GId�WLM�GmUVP\HlUVTgJLKNH
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d&WLH�S3UVPLU`M�T�M7b�JLKNH�G f JLS"K 
 ��� � X���H3JLKNM=O&P;JLK f J f W"HzWLH�^ f JLU x H�J\MeJLKNHzp7H3_7ayPLn&S"K f PBJLKNHzPLS f ^`H!{EUVT&ONH3duH�T&ONH�T2J
f T&O�p7H3_�{|W"H�^ f JLU x HsGIH3JLK&M)O&P�ONH�PLS!W"U`ouH�O f ouM x H7a�ONMlTNM7J;PLS f ^`HzQRH�^V^yQ�U`JLK�dyU`H�S!H�P(S!M�T�J f UVT&UVT&]IGIM=O&n&^ f JLU`M�T&P
J\M�O&U��uH3WLH�T2J(p7H3_)P�X

v J\W"H�PLP�G f _zouH�UVGmduM7WLJ f T�J�UVT�WLH�GIM x UVTN] f T&P\QRH3W"P�JLK f J f WLHR^`H�P"P�^VU`p7H�^`_sJ\M�o�H�WLH�^`H x'f T�J3X Z�T�d f W"JLUVS3n&^ f W�a
P\M�GIH f T&P\QRH3W"P;G f _IK f�x H�JLKNHzP f GmHrd�U`JLS�K f T&O�W"K�_)JLK&G S!M�T�J\M�n&W�a=o�nNJ�G f _IouH�d�H3W�S!H�U x H�O f PRn�TNWLH�^ f J\H�O
O&nNH�J\M ouH�UVTN]�P"K&U`b~J\H�O�J\M S!M�GmGmH�T&S!H f J f O&U��uH3WLH�T2Jld�M�P"U`JLU`M�T�Q�U`JLK&UVT f o f W�a*M7WeUVT f O�U���H3WLH�T2JlJLUVGIH
PLU`]�T f JLnNW"H7X �rM�Q�H x H3W�a�U`JsUVPsd&WLM7o f oy^`_gn�T&TNH�S!H�PLP f W"_ J\MjUVT&S3^Vn&O&H�P\J\WLH�P"P�bcM7WsGmH�^`M)ON_ G f JLS"K&UVTN]jb~M7W�JLKNH
S3nNWLWLH�T2JIGln&PLUVS�S!M�^V^`H�S!JLU`M�T&P f�x'f UV^ f o�^`H�bcM7WeWLH�P\H f W"S�KYX�Z�TqM�nNWeH!�=duH3W"UVGIH�T2J f ^RQ�M7WLp�Q�HtbcM=S3n&P�M�TiJLKNWLH3H
P\J f T&O f W�O&UVP f JLU`M�T�J\H�S�K&T&U �)nNH�P3a�S!M�T�J\M�nNW�a�O&U`WLH�S!J\H�O[GIM=O&n&^`M'{ � �)a f T&OgH!� f S!JsUVT2J\H3W x'f ^�XI�BKNH�P\H f W"HeJ\H�P\J\H�O
UVT�S!M�T � n&T&S!JLU`M�T�QrU`JLK�PLUVG�UV^ f W"U`JE_tGIH f P"nNWLH�GIH�T2J;J\H�S"K&T�U �2nNH�P�UVT O K f d�J\H3W � X
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Z�Gmd�^`H�GIH�T2J\H3W"P�M7b�Z � P\_=P\J\H�G�P�P\M�GIH3JLUVGmH�P f T f ^`_)P\H(JLK&HBO f J f UVTlM7W"ONH3W�J\Mzd&W"H�O&UVS!J�JLKNH(GIM�P\J f d&d�WLM7d&W"U f J\H
UVT&ONH!�=H�P�J\M�o�n&UV^VO 
 � � � � X �BKNH�H!�=J\H�T2J�M7b=JLKNH f T f ^`_)PLUVP�S f T�ouH*GmH3WLH�^`_�O&H3J\H3W"GmUVT&UVT&](JLKNH f ^`d�K f ouH3J�P"U
	3H f T&O
JLKNHrT)n&G�ouH3W�M7buO&UVP\JLUVT�S!J�J\H3W"GmP J\M�ouHBUVT&O&H!�)H�OYa�M7W�G f _�UVT x M�^ x H f GmM7WLHBONH3J f UV^`H�O f T f ^`_)PLUVP*M7b�JLK&HBO f J f I.P
d&WLM7duH3WLJLU`H�P3ayUVT&S3^Vn&O&UVTN]�U`JLP�O&UVPLJ\W"U`o�nNJLU`M�TYX�Z�T�JLK&UVP�S�K f d&J\H3W�Q�H�O&UVPLS3n&PLPBJLKNHsO&U��uH3WLH�T&S!H�o�H3J#Q�H3H�T�Gln&PLUVS f ^
O f J f�f T&OIM7JLKNH3W;J#_2duH�P�M7bYZ � O f J f aNONH�PLS!W"U`ouHBJLK&H�Gln&PLUVS f ^yO f J f JLK f J�QRH�n&PLHBb~M7WRM�nNWRH!�)duH3W"UVGmH�T�JLP�a f T&O
H!� f G�UVTNH�JLKNHzJ\H3W�G}O&UVP\J\W�U`o�nNJLU`M�TCM7b JLK f JrO f J f X

� ��� � <�� � � � 7!= �T> D ;
�BKNH�PLJLn&ON_CM7b JLKNH�P\J f JLUVP\JLUVS f ^�d&W"M7d�H3W"JLU`H�PBM7b�UVTNbcM7W"G f JLU`M�TjUVPrP\M�GmH3JLUVGIH�PBp=TNM�QrT f P�UVTNb~M7W�GIH3J\W"UVS3P3X ��TNH
M7brJLKNH f UVGmPlUVT�JLKNHCn&P\H�M7brUVTNbcM7W"GIH3J\W�UVS3PsbcM7WlUVTNb~M7W�G f JLU`M�T�WLH3J\W"U`H x'f ^;UVPlJ\MgP"nN]7]7H�P\Je^VU`p7H�^`_[J\H�S�K&T&U �)nNH�P
JLK f JlQ�M�n�^VO�ouH f d&d�^VUVS f o�^`HtJ\M f S!M�^V^`H�S!JLU`M�T M7brO f J f X 	 M�^`bcW f G 
 � � � � ^VUVP\JLPeP\M�GmH�J#_2duH�P�M7brP\J f JLUVPLJLUVS3P
f ouM�nNJ f S!M�^V^`H�S!JLU`M�T�JLK f JrS f T�o�Hzn&PLH�OtJ\MmUVTNbcM7W"G�Z � ONH�P"U`]�TYX*�BKNH�P\H�UVT�S3^Vn&ONHzJ\H3W"G O&UVP\J\W"U`o�n&JLU`M�TYaNJ\H3W"G
S!M'{|M)S3S3n&WLWLH�T&S!H7a f T&O�O f J f o f P\H�]7WLM�QBJLKYX�Z�T f O&O�U`JLU`M�T�J\MIJLKNH f o�M x H7a�M7JLKNH3W�b~H f JLn&WLH�P(JLK f J�S f T�ONH�PLS!W"U`ouH
f S!M�^V^`H�S!JLU`M�T[M7b�O f J f n�P\H�O�b~M7W�WLH3J\W"U`H x'f ^�UVT&S3^Vn&O&HsJLKNHlJ#_2duHlM7b�J\H3W"G�a f ^`dyK f ouH3J�P"U
	3H7aYJLKNHlb~WLH��)nNH�T&S!_�M7b
H f S"K�S"K f W f S!J\H3W�UVTtJLK&H f ^`d�K f ouH3J3a f T&OtJLK&HzW f TN]7H�M7b�ONM=S3n&GIH�T2J(^`H�TN]7JLK&PrQrU`JLK&UVTCJLKNH�S!M�^V^`H�S!JLU`M�T�X

� T&M�QrUVTN]�JLKNHIJ\H3W"G b~W"H��2nNH�T�S!_�O&UVPLJ\W"U`o�nNJLU`M�T�S f T[KNH�^`d�ONH3J\H3W"GmUVT&HIJLKNHIouH�P\J�PLJ\W"n&S!JLnNWLHmb~M7W f T[UVT={
ONH!�ua(b~M7W�H!� f Gmd�^`H7a;J\M�O&H3J\H3W"GmUVTNHtQ�KNH3JLKNH3W�PLJ\M7d&d�UVTN]Na(JLK f J�UVP3a(JLKNHjWLH�GIM x%f ^rM7bzJLKNHjGmM�P\JIbcWLH��2n&H�T�J
J\H3W"GmP�a2UVP f d&d�^VUVS f o�^`H7X�Z�TNbcM7W"GIH3J\W"UVS3P�K f P�G f UVT&^`_louH3H�T f d&d�^VU`H�O�J\MlUVGId&WLM x HBJLKNH�d�H3W"b~M7W"G f T&S!H(M7b�P\H f W"S�K
J\H�S"K&T�U �2nNH�P�a f T&OCJ\M�ONH3J\H3W"GmUVT&H�JLK&H�PLU
	3H�M7b UVT&ONH!�=H�P 
 � � � � X

�BK&H �)nNH3WL_�WLH�PLM�^VnNJLU`M�TlJ\H�S"K&T�U �2nNH�P JLK f J f W"H;GmM�P\J f d&d&WLM7d&W�U f J\H�J\M f TlUVTNbcM7W"G f JLU`M�T�WLH3J\W"U`H x'f ^NP\_=P\J\H�G
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ONH3duH�T&O�M�T�JLKNHRT f JLnNWLHRM7bNJLKNH;O f J f a7JLKNH��2n&H3W"U`H�P3a f T&OsWLH�^`H x%f T�S!H7X � H�^`H x%f T�S!H;UVP K f W�ONH3W�J\M��)n f T�JLU`bc_7a7o�nNJ
b~M7W�G�n�PLUVS'a=]7H�TNM�GmUVS'a f T&OtPLM�GIH�JE_)duH�P;M7b�J\H!�=JBP\H f W"S�K&UVTN]Na�PLn�S"K f PBP\duH�^V^�{ES�KNH�SLp=UVTN] f T&OtT f GIHzP\H f W"S�KNH�P
U`JrG f _�ouHzduM�PLPLU`oy^`HzJ\MmS"K f W f S!J\H3W"UVP\HlU`JBJ\MmP\M�GmH�H!�=J\H�T2J3X

��T�S!H�W"H�O&n&S!H�O@J\M P\H��)nNH�T&S!H�PtM7b�S"K f W f S!J\H3W�P3a�GIH�^`M=O&UVSgO f J f S f T ouH ONH�PLS!W"U`ouH�O@o2_ x%f W�U`M�n&Ptd f {
W f GIH3J\H3W�P�P"n&S"K f P f ^`d�K f ouH3JzPLU
	3H f T&OgO&UVP\J\W�U`o�nNJLU`M�TYa f ^V^`M�Q�UVTN]�S!M�GId f W�UVP\M�T�QrU`JLK�M7JLKNH3WzJE_)duH�P�M7bRO f J f

S!M�^V^`H�S!JLU`M�T&P�n&P\H�OqUVT�WLH3J\W"U`H x'f ^BPLn&S�K f PlJ\H!�=J f T&O�]7H�TNM�G�UVS�O f J f S!M�^V^`H�S!JLU`M�T&P3X P�U`p7HtGIH�^`M=O&UVSCO f J f UVT
JLK&UVPRb~M7W�G�a�JLK&H�J\H!�=JLn f ^�WLH3d&WLH�PLH�T�J f JLU`M�TCM7b�]7H�T&M�GmUVS�O f J f UVP f S!JLn f ^V^`_ f WLH�O&n&S!JLU`M�T�JLK f JRH!�=S3^Vn�ONH�P;P\M�GIH
UVTNbcM7W"G f JLU`M�TYX

Z�b�Gln&PLUVS f ^YO f J f WLH�P\H�G�o�^`H�P;M7JLKNH3Wrb~M7W"G�PRM7b O f J f b~M7WBQ�K&UVS"K�UVT&b~M7W"G f JLU`M�TCWLH3J\W"U`H x'f ^YJ\H�S"K�T&U �2n&H�P f WLH
f ^`WLH f ON_[P"n&S3S!H�PLP\b�n&^�a JLKNH�T�JLKNH�P f GmHmJ\H�S�K&T&U �)nNH�PlS!M�n&^VO[ouH f d&d�^VU`H�O�J\M�Gln&PLUVSIWLH3J\W"U`H x'f ^�X ��M�QRH x H3W�a f

WLH3J\W"U`H x'f ^RJ\H�S"K&T&U �)nNH�JLK f J�UVPsH �uH�S!JLU x H�M�T�M�TNH�S!M�^V^`H�S!JLU`M�T G f _gT&M7J�ouH f PsH ��H�S!JLU x HCM�T�H x H�T f TNM7JLKNH3W
S!M�^V^`H�S!JLU`M�T M7bzJLKNH�P f GIH�J#_2duHjM7b�O f J f 
 � ��� � aBP\M[H!�=duH3W"UVGIH�T2JLPIJ\MqONH3J\H3W"G�UVTNH�H �uH�S!JLU x H�TNH�PLP f WLH�P\JLUV^V^
TNH�S!H�PLP f W"_7X
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	 M7WzJ\H!�=J3a�JLK&H3WLH f W"HsJ#Q�MtG f UVT f d&d&WLM f S�KNH�P�J\MtP\H f W"S"K�UVTN]6
rP\H f W"S�K&UVTN]�b~M7WzP\J\W�UVTN]�P�UVTjJLKNHlG f T&T&H3WrM7b f
d f J\J\H3W"TgG f JLS�KNH3W f T&O�P\H f W"S"K�UVTN]Cb~M7WzONM=S3n&GIH�T2JLPBJLK f J f T�P\Q�H3W f TgUVTNbcM7W"G f JLU`M�T�TNH3H�OYX � f W"U`M�n&P�J#_2duH�P
M7b�J\H3W�G K f�x H�o�H3H�T�H!�=d�^`M7WLH�OtbcM7WBn&P\H�UVTtPLJ\W"UVTN]eG f JLS�K&UVTN]eM7WBONM=S3n&GIH�T2J;WLH3J\W"U`H x'f ^�a&JLKNH�GmM�P\J(S!M�GmGIM�T
ouH�UVTN]zS"K f W f S!J\H3W�P3a2T={|]7W f GmP�M7b�S�K f W f S!J\H3W"P f T&OlQ�M7W�O&P3X v M�GIH3JLUVGmH�P3a7P\H��2n&H�T&S!H�P�M7b�QRM7W"O&P f W"H f ^VPLM�n&P\H�OYa
JE_)d�UVS f ^V^`_�M7b�^`H�TN]7JLK�JEQRMNX��BKNH f ^`dyK f ouH3JrPLU
	3H�bcM7W�S�K f W f S!J\H3W"P�UVP f T2_2QrK&H3WLH�bcWLM�G � � J\M f d�d&WLM��NUVG f J\H�^`_
� ��� b~M7W���TN]�^VUVP"KmJ\H!�=J3aNONH3duH�T&O&UVTN]�M�T�QrKNH3JLK&H3WRS f P\H7a=d�n�T&S!JLn f JLU`M�TYa f T&O�H!�)J\W f P\_=G�o�M�^VP f WLH�n�P\H�OYX��BKNH
b~W"H��2nNH�T�S!_�M7b�H f S"K�S"K f W f S!J\H3W�S f T x%f W"_�bcWLM�G T&H3]�^VU`]�U`o�^`H�J\MIM x H3W � ��� R b~M7W�P\d f S!H�P�SRUVT f T f ^`d�K f o�H3JrM7b
� ��S�K f W f S!J\H3W"P 
 � � � � X

Z�b�JLKNH J\H3W�GmP f WLH�QRM7W"O&P�a�JLKNH�T JLKNH�T2n�GsouH3WCM7blO&UVP\JLUVT&S!JtJ\H3W"G�PCW"UVP\H�PtJ\M J\H�T&PtM7W�K)n&T&ONW"H�O&P�M7b
JLKNM�n&P f T�O&P�M7WlGmM7WLH7a�ONH3duH�T&O&UVTN]jM�TqKNM�Q f Q�M7W"OqUVPlONH!kyT&H�O 
 � � � � X 	 KNH3JLKNH3WIS�K f W f S!J\H3W"PlM7WlQRM7W"O&P
f WLHjn�P\H�O f P�JLKNH�o f PLUVSjn&T&U`J3aRJLKNH3WLH f WLH�O&U��uH3WLH�T2JmbcWLH��2n&H�T&S3U`H�PIbcM7WmH f S�K O&U��uH3WLH�T2J�n&T�U`J3X@�BK&H3WLH f WLH
f ^VP\MCO&U���H3W"H�T�J�b~WLH��)nNH�T&S3U`H�P�QrU`JLKjQrK&UVS�K�d f U`W"PrM7b*S"K f W f S!J\H3W"P�M7W�QRM7W"O&PrM)S3S3nNW f O �\f S!H�T�J�J\MmH f S�K�M7JLKNH3W�X
Z�T O&M)S3n&GmH�T�J�WLH3J\W�U`H x%f ^�a�P\H f W"S"K�H�TN]�UVTNHmONH�P"U`]�TNH3W"PzG f p7HIn�P\HlM7b�JLKNHeb f S!JzJLK f J�QRM7W"O&PzUVT f �)nNH3WL_ f WLH
^VU`p7H�^`_ J\MtM)S3S3n&W�UVTgWLH�^`H x'f T�J�O&M)S3n&GmH�T�JLP�aYo�nNJz^`H�PLP�^VU`p7H�^`_gJ\MtM=S3S3nNW�UVT U`WLWLH�^`H x'f T2J�ONM=S3n&GIH�T2JLP3X 	 M7W"O&P
JLK f JBM=S3S3nNW�UVT�GIM�P\J(ONM=S3n&GIH�T2JLP f WLH�T&M7Jrn&P\H3b�n&^�b~M7W�O&UVPLS!W"UVG�UVT f JLUVTN]louH3JEQRH3H�T�WLH�^`H x'f T2J f T&O�U`W"WLH�^`H x%f T2J
ONM=S3n&GIH�T2JLP3a�P\M�JLKNH3_ f W"HBH�U`JLKNH3W�T&M7J�n&P\H�OeM7W�S!M�T�J\W"U`oynNJ\HrUVT f�x H3WL_�G�UVTNM7W�Q f _eJ\M�JLKNHrW f TNp=UVTN]zd&WLM=S!H�PLP3X
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H PLUVGmd�^`H(GIM=ONH�^=JLK f J f d&d�WLM��NUVG f J\H�P�JLKNHrO&UVP\J\W�U`o�nNJLU`M�TeM7buQRM7W"O&P�UVTIJ\H!�)JRUVP
�uU`d&b�I.P�^ f Q 
 � � � � a�QrK�UVS"K
P\J f J\H�PzJLK f J�JLKNH�W f TNpjG�n�^`JLU`d�^VU`H�O�o2_�JLK&H�bcWLH��)nNH�T&S!_�UVP f d&d�WLM��NUVG f J\H�^`_�S!M�T�P\J f T�J3a�JLK f JzUVP3auJLKNHeO&UVP\J\W"U�{
o�nNJLU`M�TjM7b Q�M7W"O�PrUVTjJ\H!�)J�UVP f d&d�WLM��NUVG f J\H�^`_�K2_2duH3WLouM�^VUVS'X;�BKNH3WLHsK f�x H�ouH3H�T�ouH3J\J\H3W�GmM)O&H�^VP(d&WLM7duM�P\H�OYa
PLn&S�K f P�JLKNH �uU`d&b~{ � f T&O&H�^`o&WLM7Jrb�n&T&S!JLU`M�T�
 � �*� � QrK&UVS�KjUVGmd&WLM x H�PrJLKNHsk�JrbcM7W�J\H3W�GmP f J�H f S"K�H�T&O�M7b*JLKNH
O&UVP\J\W"U`oynNJLU`M�TYX 	 M7W�TN{|]7W f GmPrM7b*J\H!�)J3aYKNM�Q�H x H3W�a�JLK&H�GmM)ONH�^VP f WLH f duM2M7W�k�J3X J�PLUVTN] f GIM=ONH�^Yo f P\H�OjM�T
JLKNHIW f T�ONM�G O&U x UVPLU`M�T�M7bRJLKNHId�WLM7o f o�UV^VU`JLU`H�P�M7bRH f S�K�S�K f W f S!J\H3W�JLK f J�M=S3S3nNW"PzQRM7WLp=P�P\M�GmH3QrK f JzouH3J\J\H3W
o�nNJ(JLKNH�k�JBUVPBP\JLUV^V^�b f U`W"^`_�duM2M7W 
 � � � � X
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� H�TNM�G�UVS�O f J f UVP;J#_2dyUVS f ^V^`_�H!�=d&WLH�PLPLH�O f P f P\H��)nNH�T&S!H�M7b�PL_)G�ouM�^VP�W"H3d&WLH�P\H�T2JLUVTN]lT2n&S3^`H3M7JLUVO&H�P(M7W f GmUVTNM
f S3UVO&P�UVTjP\J\W f T&O&P(M7b L �NH�X��BKNH3WLH�UVP�TNMmn�T&U`JrH��)n&U x'f ^`H�T�J�J\M f Q�M7W"O f P�P"n&S"KYa�o�nNJBH f S�K�T)n&S3^`H3M7JLUVONH�M7W
f GmUVTNM f S3UVOqUVP�WLH3d�WLH�P\H�T2J\H�O[o)_ f ^`H3J\J\H3W�X��BKNH3WLH f WLHmM�T�^`_�b~M�n&Ws^`H3J\J\H3W"PlUVT�JLKNH�T)n&S3^`H3M7JLUVONH f ^`d�K f ouH3J�
O a � a�� f T&O HsX�Z�T f O&O&U`JLU`M�TYa;JLKNH3WLH f W"H�H�^`H x H�T PLJ f T&O f W"OiQ�UV^VO&S f W"O S�K f W f S!J\H3W"P�JLK f J f WLH�n�P\H�OiJ\M
WLH3d&WLH�PLH�T�JId f WLJLPIM7b f L �NH P\H��2n&H�T&S!H�JLK f J f W"HjTNM7JIb�n&^V^`_�p)T&M�QrT R L�H�PLS!W�U`o�H�O o2_�	 UV^V^VU f GmP 
 � � � � SLX
H�^`J\H3W�T f JLU x H�^`_7a f G�UVTNM'{ f S3UVOiP\H��)nNH�T&S!H�PlS f T�ouH�n&P\H�O�a�H f S"KqM7bBQrK�UVS"K�UVP�G f ONH�n&d�M7bBJLK&WLH3H f O ��f S!H�T2J
T2n�S3^`H3M7JLUVONHsP\_=G�ouM�^VP3aNUVTCQrK&UVS"K�S f P\HzJLKNH3WLH�UVP f T f ^`d�K f ouH3JBPLU
	3HzM7b � � X��BKNH�bcWLH��)nNH�T&S!_CO&UVP\J\W"U`o�n&JLU`M�TCM7b
ouM7JLKgJLKNH�P\HlWLH3d&WLH�PLH�T�J f JLU`M�T&P�UVP�b f U`W"^`_ � f J3X�Z�T&ONH3H�O�auPLM�GIHlWLH�P\H f W"S�KNH3W"PzK f�x HIS!M�T&S3^Vn&ONH�OgJLK f Jzd&WLM7J\H�UVT
UVPzUVT&S!M�GId�WLH�PLPLU`o�^`H 
 � h � X ��M�QRH x H3W�a � f T�J\H3]�T f H3J f ^�XsO&UVPLS!M x H3W"H�OgJLK f J�JLKNHeTNM�T={ES!M=O&UVTN]�d f WLJ�M7b
L �MH
b~M�^V^`M�QrP�JLKNH �uU`d&k f TsO�UVP\J\W"U`o�nNJLU`M�T�ouH3J\J\H3W�JLK f TeS!M=O&UVTN]�L �MH R O&UVPLS3n&P"P\H�O�o2_ � M�n&PLP\H f n 
 � � � � SLX�Z�T&ONH!�NUVTN]
K f P�M�T&^`_qWLH�S!H�T�JL^`_ o�H3H�T n&P\H�O PLn&S3S!H�PLP\b�n&^V^`_qbcM7Wm]7H�TNM�G�UVS�O f J f 
 � � � � f T&O T={|]7W f G�P f WLHjJLKNH�S"K&M�P\H�T
UVT&ONH!��J\H3W"GmP3X*�rKNHzPLG f ^V^ f ^`d�K f ouH3JBPLU
	3HzQRM�n&^VOCWLH�PLn�^`J;UVTtK�U`]�KCWLH3duH3JLU`JLU`M�TtQrU`JLK&UVTC]7H�TNM�G�UVS�P\H��2n&H�T&S!H�P3a
d f WLJLUVS3n&^ f W�^`_�Q�U`JLK�PLKNM7WLJ�T={|]7W f GmP�X
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�jn�PLUVS f ^BO f J f S f TiouH�WLH3d&WLH�P\H�T2J\H�OiUVTiG f T2_�Q f _=P3X H�^`JLKNM�nN]�K P\M�GIH�WLH�P\H f W"S�KNH3W"PIS�KNM)M�P\HtJ\MgWLH3J f UVT
f ^V^�T&M7J\H�PBbcM7W�G f JLS�K&UVTN]mUVT�JLKNH�U`W f d�d&WLM f S"KjJ\M�Gln&P"UVS�WLH3J\W"U`H x'f ^�a�U`JrUVP�^VU`p7H�^`_tJ\MmouH x'f ^Vn f o�^`H�J\MmH!�=J\W f S!J
GIH�^`M=O&UVSzO f J f bcWLM�G�JLK&H�P\M�nNW"S!H7X
�jH�^`M)O�U`H�P�S f TgouH�H!�=d&WLH�P"P\H�O f P f P\H��2n&H�T&S!HeM7b�P\_=G�ouM�^VP�W"H3d&WLH�P\H�T2JLUVTN]CJLKNHed�U`JLS�KgM7b�H f S�K�TNM7J\HeM7W

JLKNHzd�U`JLS�K�O&UVP\J f T&S!H R UVT�J\H3W x'f ^#S�ouH3JEQRH3H�T�T&M7J\H�P3X
H�^`J\H3W"T f JLU x H�^`_7ayT&M7J\H�PBM7WBUVT2J\H3W x%f ^VP�S f TtouH�WLH3d&WLH�P\H�T2J\H�O
f P(M7W"ONH3W"H�O�d f U`W"P(S!M�T&PLUVP\JLUVT&]eM7b�d�U`JLS�K f T&O�W"K2_2JLK&G�X Z�TCP\M�GmH�W"H�P\H f W"S"K 
 � a ��� � aNP\J\WLH�PLP(UVP f ^VP\M�UVT&S3^Vn&ONH�O
UVTiJLKNHtTNM7J\H�W"H3d&WLH�P\H�T2J f JLU`M�TYXi�BKNHCd�U`JLS�KNH�PeJLKNH�G�P\H�^ x H�PIS f TqouHCWLH3d&WLH�P\H�T2J\H�O UVTiG f T�_�Q f _=P�
tH!� f S!J
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d�U`JLS"K&H�P3a�W"H�^ f JLU x H�d�U`JLS"K&H�PeM7WIUVT�J\H3W x%f ^VP3a�d�U`JLS"K&H�PeWLH�^ f JLU x H�J\M JLKNHCp7H3_�M7brJLKNHtGmH�^`M)ON_7a�M7W f W"H�O&n&S!H�O={
d&WLH�S3UVPLU`M�T�WLH3d&W"H�P\H�T�J f JLU`M�T�PLn&S�K f PsGIH�^`M=ON_�S!M�T2J\M�nNWlUVT&P\J\H f O[M7bRH!� f S!JlUVT�J\H3W x'f ^VP3XC�BKNH f ^`dyK f ouH3J�PLU
	3H
x%f W�U`H�P�QrU`JLK[JLKNHmW"H3d&WLH�P\H�T2J f JLU`M�TqGIH3JLKNM=O n&P\H�OYX�Z�b;GmH�^`M)O&_gS!M�T2J\M�nNWlUVP�n&PLH�OYa�JLKNH f ^`d�K f ouH3J�S!M�T&P"UVP\JLP
M7b � n&P\J�JLKNW"H3HIP\_)G�ouM�^VP�WLH3d&WLH�PLH�T�JLUVTN]tQ�KNH3JLKNH3WzJLKNHIGmH�^`M)ON_j]7M2H�P�nNd�aY]7M)H�P�ONM�Q�TYaYM7W�P\J f _)P�JLKNHeP f GIH
UVT�d�U`JLS"KYX�Z�b*H!� f S!JzUVT2J\H3W x'f ^�PLJ f T&O f W"O&UVP f JLU`M�T�UVP�n&PLH�O f P�ONH!kyT&H�O�UVT O K f d&J\H3W � b~M7W f T f nNJ\M�G f JLUVS f ^V^`_
H!�)J\W f S!J\H�OiP\H3JsM7bBGmH�^`M)O�U`H�P3a JLKNH�UVT2J\H3W x'f ^�W"H3d&WLH�P\H�T2J f JLU`M�T f ^`M�TNH�G f _�UVT&S3^Vn�ONH f W f TN]7H�M7bBnNd�J\M � � �
x%f ^Vn&H�P3X � K�_)JLK&G UVT&b~M7W"G f JLU`M�T QRM�n&^VO@UVT&S!WLH f P\H�JLK&UVP�bcn&WLJLKNH3W�X H�PmQ�U`JLK ]7H�TNM�G�UVS�O f J f arJLKNH3WLHjUVP f

K&U`]�K[^VU`p7H�^VUVK&M2M=O[M7b;WLH3duH3JLU`JLU`M�T�QrU`JLK&UVT f GIH�^`M=ON_7a f P�WLH3duH3JLU`JLU`M�T�UVP f S!M�GmGmM�T J\H�S"K&T�U �2nNH�UVT[Gln&PLUVS f ^
S!M�GIduM�PLU`JLU`M�TYX

H�P f TgH!�=J\W f S!J\H�OYa P\J f T&O f W"O�UVP\H�O GIH�^`M=ON_jS f T�o�HeW"H3d&WLH�P\H�T2J\H�O f P f J\H!�=J�P\J\W"UVT&]Na�PLnN]7]7H�P\JLUVT&]�JLK f J
J\H!�)J�{|o f P\H�O�J\H�S"K&T&U �)nNH�P�G f _ Q�M7WLpgQRH�^V^�bcM7WsGmH�^`M)O&_�W"H3J\W"U`H x%f ^�a o�n&J�JLKNHmouH�P\J f d&d&WLM f S�K�TNH3H�O�P�J\M�ouH
ONH3J\H3W"G�UVTNH�O x U f H!�)duH3W"UVGmH�T�J3X
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�BKNH3WLH f WLHeG f T�_�S!M�^V^`H�S!JLU`M�T&P�M7b�Gln&PLUVS f ^ O f J f X ��M�P\J�M7b�JLKNH�P\H f WLHeGIM�TNM7dyKNM�T&UVS'auPLn&S"K f P�JLK&H ��PLP\H�T
S!M�^V^`H�S!JLU`M�TgM7b�bcM�^`ptP\M�TN]�P f T�O�� f W"P\M�T:I.P�S!M�^V^`H�S!JLU`M�TjM7b�JLKNH�GmH�P(M7W"U`]�UVT f ^V^`_td�n&o�^VUVPLKNH�OCUVTtouM)M7p�bcM7W"G�X

�BK&H�G f UVT�P\M�nNW�S!H�M7brd�M�^`_)d�KNM�T�UVSmGln&PLUVS f ^RO f J f UVP�JLKNH�Z�T2J\H3W"TNH3J�I.P f S3S3n&Gln&^ f JLU`M�TqM7b �jZ L�Z�ky^`H�P3a
S!M�T�J\W�U`o�nNJ\H�O�o2_eG f T2_lduH3M7d�^`H7X J�T&^VU`p7H�JLKNH�O f J f S!M�^V^`H�S!JLU`M�T&P;d&W"H3d f WLH�Oeo)_eG�n�PLUVS!M�^`M7]�UVP\JLP3a=JLKNHBZ�T2J\H3W"TNH3J
��Z L�Z(O f J f UVP(d&WLH3d f WLH�OtUVT f T�n&T&S!M�T2J\WLM�^V^`H�OjG f T&TNH3W�X��BK&H�ky^`H�PBONMeTNM7J f ^`Q f _=Prb�n&^V^`_�S!M�TNb~M7W�G�J\MIJLKNH
P\J f T&O f W�Oeb~M7W�G f J3a�G f p)UVTN]�U`J�O&U���S3n&^`J*J\M f PLPLn&GmHRJLK f J�S!H3WLJ f UVT�b~H f JLnNW"H�P�QrUV^V^NouH(d&WLH�PLH�T�J�UVTIH f S"K �jZ L�Z
ky^`H7X

��n&W�bcM=S3n&PIUVTiJLK&UVPIWLH�P\H f W"S�K K f PeouH3H�TqJLKNH �)nNH3WL_=UVTN]gM7b�duM�^`_2d�K&M�T&UVSCG�n�PLUVS�b~M7WmGmH�^`M)O�U`H�Pen&PLUVTN]
Gln&PLUVS f ^uTNM7J\H�UVTNbcM7W"G f JLU`M�T f P;M7d&duM�P\H�OCJ\M f n&O�U`MlUVT&b~M7W"G f JLU`M�TYX*�BKNH3W"H3b~M7WLH�QRHzS"KNM�P\HzJ\MIn�P\H�JLK&H �jZ L�Z
O f J f f�x'f UV^ f o�^`HjJ\M�n&P f P f o f PLUVPlbcM7WeM�nNWlH!�)duH3W"UVGmH�T�JLP3X[Z�TqJLK&UVPeS�K f d&J\H3WIQRHCH!� f G�UVTNHCJLKNHtO f J f J\M
d&WLM x UVONH f d�UVS!JLnNW"H�M7byJLKNHRS�K f W f S!J\H3W"UVPLJLUVS3P*M7b�Gln&PLUVS f ^)duH3WLbcM7W"G f T�S!H�O f J f X 	 H f d&d�^`_�M�T&HRM7b�M�nNW�GIH�^`M=ON_
H!�)J\W f S!JLU`M�TmJ\H�S�K&T&U �)nNH�P J\M�JLKNH(O f J fzf T&OeP"KNM�QiJLKNH(bcWLH��)nNH�T&S!_�O&UVP\J\W"U`o�n&JLU`M�T&P�M7b�PLn&o�P\J\W"UVTN]�P�M7byJLK f J*O f J f

UVT�JLKNH�K&M7d�HzJLK f JrU`JBd&WLM x UVO&H�P f T�UVT&PLU`]�K2JrUVT2J\M�KNM�Q GIH�^`M=ON_�WLH3J\W"U`H x'f ^�PLKNM�n�^VOCo�H�UVGmd�^`H�GIH�T2J\H�OYX
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�jn�S"K K f P�ouH3H�T�dynNo�^VUVPLKNH�OjM�T�JLKNHlT f JLnNWLH�M7b�Gln&PLUVS f ^�O f J f X �uU`d&b

 � � � � a f WL]�nNH�O�JLK f J�Gln&PLUVSsb~M�^V^`M�QrP
JLKNHgP f GIH�O�UVP\J\W"U`o�nNJLU`M�T f P�J\H!�)J f T&O@PLKNM�QRH�O JLK&UVPmouH�K f�x U`M�n&W�UVT WLH3bcH3WLH�T&S!H�J\M�M�TNHjM7W�J#Q�MqP\duH�S3U�kyS
Gln&PLUVS f ^BQRM7WLp=P3X L�M�Qr^VUVT&] 
 � ��� S!M�n&T2J\H�O JLK&H�bcWLH��2n&H�T&S!_qM7b�O&U���H3W"H�T�J�UVT�J\H3W x'f ^�PLU
	3H�PCUVT f S!M�^V^`H�S!JLU`M�T
M7bsh � Hrd�d f ^ f S"K&U f T P\M�T&]�P f T�O O&UVP"S!M x H3WLH�O@JLK f JCJLKNH�PLG f ^V^`H�P\JCUVT2J\H3W x%f ^VPCQRH3WLH�JLKNHjGmM�P\J�S!M�G�GIM�TYX
� f W"U`duM x 
 � ��h � ^`M)M7p7H�O f J�JLK&H b~WLH��)nNH�T&S!_@O&UVP\J\W"U`oynNJLU`M�T M7bsd f WLJLPCM7b�GmH�^`M)O�U`H�P3a�S!M�T�S!H�T�J\W f JLUVT&] M�T f

S!M�^V^`H�S!JLU`M�T�M7b � n&PLP"U f T�bcM�^`p�GmH�^`M)O�U`H�P3X�Z�T f O&O&U`JLU`M�T�aNJLKNH3WLHzK f PRouH3H�T�QRM7WLpmUVTCJLK&H�Gln&PLUVS!M�^`M7]7_ 
 � � � f T&O
b~W f S!J f ^ 
 � � ��a � ��� k�H�^VO&P(W"H3] f W"O&UVTN]eH�T2J\WLM7d)_ f T�O�Gln&PLUVS'X

w f UVT2o&W"UVON]7H 
 � � n&P\H�O�]�	�U`diJ\MgH�P\JLUVG f J\HCJLKNHCWLH3duH3JLU`JLU x H�T f JLn&WLH�M7b�Gln&PLUVS f ^RO f J f X���HCS!M�T�S3^Vn&ONH�O
JLK f J;JLKNH�H�T�J\W"M7d2_mUVP �'X � o�U`JLPRduH3W;TNM7J\H7a f T&O�JLK f J ��hsT&M7J\H�P;Q�M�n&^VO�ouHrW"H��2n&U`W"H�OmJ\Men&T&U �)nNH�^`_mUVO&H�T�JLU`bc_ f
GIH�^`M=ON_lUVTeJLKNH�U`W�S!M�^V^`H�S!JLU`M�T�M7b f o�M�n&J ��� a ����� �jZ L�Z�ky^`H�P*U`b�d�U`JLS�KIQ f P*JLKNH(M�T&^`_eUVTNbcM7W"G f JLU`M�Ten&P\H�OYX �BKNH
M7JLKNH3W(P\J f JLUVP\JLUVS3PBO&H3J\H3W"GmUVTNH�O f ouM�nNJ�JLK&H�S!M�^V^`H�S!JLU`M�T f W"H�JLK f JRM�T f�x H3W f ]7H�k�^`H�PRS!M�T2J f UVTNH�O � X �lS"K f T�TNH�^VP3a
H f S"K�S!M�T�J f UVT�UVTN] f T f�x H3W f ]7H�M7b � ��� TNM7J\H�P3X��rKNH f�x H3W f ]7HlO&nNW f JLU`M�TCQ f P f o�M�n&J �eGmUVT)nNJ\H�P3X

L�M�Q�T&U`H 
 � � � f T f ^`_)PLH�OlJLKNH;b~M�^`p2{EP\M�TN]zO f J f o f PLHRJLK f J�Q f P f ^VP\M�n&PLH�Oso)_ ��S � f o 
 � � � f T�O�S!M�T�S3^Vn&ONH�O
JLK f JBJLKNH3W"H�Q�H3W"H�TNMI^VU`p7H�^`_�S f T&O&UVO f J\H�PBbcM7WBWLH�GIM x%f ^ f PBP\J\M7dN{|QRM7W"O&P3X
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	 H�W f T f P\H3W"U`H�PCM7b�H!�)duH3W"UVGmH�T�JLP�J\M ONH3J\H3W"G�UVTNH�JLKNH O&UVP\J\W"U`o�n&JLU`M�T M7b�JLKNH T={|]7W f G�PmbcM7W f ouM)ON_ M7b
Gln&PLUVS f ^uQRM7WLp)P�X��BKNH�QRM7WLp)PrUVT&U`JLU f ^V^`_�n&P\H�OCQRH3WLH �jZ L�Z�ky^`H�PBONM�QrT&^`M f ONH�O�b~WLM�G JLKNHzZ�T2J\H3W"TNH3J3X v H x H3W f ^
PLnNoN{ES!M�^V^`H�S!JLU`M�T�P�QRH3WLH�n&PLH�O:

� H�d&d&W"M��NUVG f J\H�^`_ � ��� �jZ L�ZRky^`H�P(M7b f GmU��=H�O x'f W"U`H3JE_t] f JLKNH3W"H�O�bcWLM�G P\H x H3W f ^ 	 	 	 ^`M)S f JLU`M�T�P �

� H�d&d&W"M��NUVG f J\H�^`_ � � ����� ky^`H�P�b~W"M�G f T�bcJ\d�P"U`J\H�JLK f J�S!M�^V^`H�S!J\H�O f ^V^ �jZ L�ZBky^`H�P�d�M�PLJ\H�OjJ\M f d f W\{
JLUVS3n�^ f W�TNH3QrPL]7WLM�nNd � f T&O

� H PLn&o�P\H3J*M7bYJLKNH � � ����� ��Z L�Z ky^`H�P�S!M�T�PLUVP\JLUVTN]�M7b f ^V^�JLKNM�PLH �jZ L�Z ky^`H�P�JLK f J�S!M�T2J f UVTNH�O�M�T&^`_eM�TNH
J\W f SLp�a&QrU`JLK�JLK&UVP;J\W f S"p�M�T�^`_�S!M�T2J f UVT&UVTN]eM�TNH�S�K f T&TNH�^�X*�BK�UVP;H�T&PLnNWLH�O�JLK f J f ^V^YTNM7J\H�PBQ�H3WLHz^VU`p7H�^`_
J\MCK f�x H�ouH3H�Tjd�^ f _7H�O�M�T�M�TNHlUVT&P\J\W"n�GIH�T2JBM�T&^`_ f T&O�P\M�JLKNH�GmH�^`M)O&_tH!�)J\W f S!JLU`M�Tgd�WLM)S!H�P"PrQRM�n&^VO
d�WLM)O�n&S!H�M�TNH�GIH�^`M=ON_�d�H3W �jZ L�ZRky^`H7X��BKNH3WLHzQRH3WLH � �*� k�^`H�PBUVTtJLK&UVP�S!M�^V^`H�S!JLU`M�TYX

�BKNHBGmH�^`M)O&U`H�P QRH3WLH(H!�=J\W f S!J\H�OIbcWLM�G H f S�K �jZ L�Z�ky^`H f P f S!M�T�J\M�n&W�P\J\W"UVT&]Na f GIM=O&n&^`M'{ � ��UVT2J\H3W x%f ^�P\J\W"UVTN]
M7W f T H!� f S!JsUVT2J\H3W x'f ^�P\J\W�UVTN]NX 	 KNH3WLHIJLKNH3W"HeQ f PsGIM7WLHeJLK f T�M�TNHIJ\W f S"pgUVT[JLKNH �jZ L�Z�ky^`H7a f GIH�^`M=ON_
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P�%\W"UVTN]�Q f P�&!�'%\W f S(%�&�Ogb�)7W*& f S,+-%\W f S"p f T�./%\W
& f %�&�. f P�U`b*U0%�Q1&3W
& f P�&3d f W f %�&324&�^0)'.N_7X��5+6&sS()�^V^0&�S(%LU0)�T
)7b724&�^0)'.N_98�%\W"UVTN]�8�Q f 8�%
+�&�T�d&W
)=S(&�8
8�&�./%�)md�W
)�.�n&S(& f W f TNp2{|b~W
&��)n6&�T&S!_!.&U:8
%\W"U`o�n6%LU0)�T;)7b<%
+6&sTN{|]7W f 2=83a
b>)7W x%f ^Vn6&�8?)7bRT o@&�%#Q1&�&�T�� f T�.�� �)XI�5+6&lW
&�8Ln�^0%
8zQ1&3W,&3%
+6&�TA&!� f 2mUVT6&�. f T�.g]7W f d�+6&�.YX v )�2=&B)7bC%
+6&
]7W f d�+�85)7o�% f UVT6&�.�bcW
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