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PRwE]UZ!f"SUNE¦!JcXeh@JMX�PRQeZGOªSUN¶JcLEX[NEZG`�fehHP^hHZ!XÒZ!µEPRq�hK]¨Z
½!{2®�SUQet
JMN¯QTtEZ�JMXTOEZ!X&J^VéP;t1LENEOEXTZ!O¯QeX�PRSUNESUNEr�hHP^QeQeZGXeNEf�hHZGX&Q\P^fed
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s�tEZ�SUNEhELEQTf"G�¦|P^N�wHZ2OESU«�SUOEZGO�SUN1QeJ"Qa`3J¥¦
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QetEZ3f\P^]UZ!f(¬HrMLEXTZ!f�OEZ!fT¦!XeSUw@Z!O�PRNEOÒOESUfe¦!LEfTfeZ!O�SUN�óxZ!¦!QeSUJcN»jc{ iK{
®¯Z[`�SU]U]HLKfeZSGV5_QTJ�OEZ!NEJcQeZ"QetEZ"fTZ!Q�JRV�S¨NKhELEQef�¦GJMXeXTZ!feh@JMNKO1§
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«MZÒwESuPRf[LKNESUQef|°éS¨Q�SUf2Z|PRfTy¶QeJ;feZ!Z
QetHP^QbQTtEZ!fTZ¥¦
PRN�w@Z[fT¦|PR]UZ!O�P
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JMLEX�fTSUq�LE]uPRQeSUJcN_{



��������� 	 
��
��� ��� ��� ���
���
�����
��������������� � ��� �"!$#&%'! (�) * +�,�).- /0) 1
���
�����
���������$�&�����'��� � ��� �"!$#&%'! (�) 2 -3) ( �4) 2
����!��$5����������"� + ��� �"!$#&%'! 1
��)&+ -�+6) , (4) ,
����!��$5������$�&�����'��� + ��� �"!$#&%'! -3) 1 /6) 1 -�(4) 2
7 ���
��89�$��%9:�������� + 59��59��� ��!
) -3)&/ -�+6) * -�+0) (
�����
����5<;�����#���=4����� / 59��59��� ��!
) -3) 1 -�(�)&> 26>0) 2

s5PRwE]UZ¶jM°<?åS¨fTQ�J^V[SUNEhELEQ&«MP^XeSuPRwK]¨ZGf�¼ufTZ!Z�QeZ!µ1QÒVzJMX"VWLEXeQTtEZ!X
Z!µ1hE]uPRNHP^QeSUJMN@½�JMN�QetEZ¾]¨Z VzQetHP^NEO�fTS¨OKZM{·Y[LEq�w@Z!Xef�JcN�QetKZ
XeSUrMt1QTtHPRNEO�feSUOEZ�rcSU«MZ�QetKZ�hHZ!XT¦!Z!N1Q\P^rMZ;JRV�«MPRXeSuP^NE¦!Z�JRV�QetKZ
VzZ|P^QeLEXTZ!f�Z!µ1hE]uPRSUNEZ!O;w1y�P"hHPRXTQeSU¦!LE]uP^XbrcXeJMLKh�JRV%SUNEhKLEQ5«MPRXTS�§
PRwE]UZ!f
{

��ÎA@ B�Ö�� = E�Ñ�Ö"ÙCB�Ó�Ñ =&A ÖÀÐ&Ñ;Ö[Ø�Ü
Û = Ü
Ó�Ý
Ó<B¸Ý�Ö�D$Ù_Ð"�;Ð&Ö[Ñ Ù ��Õ3Ö"Ù

s�tEZ�Z!µ1hE]uPRN@PRQeJcXey�«MPRXTS¹P^wE]UZ!f"QetHP^Q"`bZ�QTJ�JcdªSUN1QeJ¶P^¦!¦!JMLKN�Q
PRXTZ»fTLEq�q�PRXTS¨ÂGZ!O¶SUN±s5PRwK]¨Z¶jc{¶®¯Z;NEJMXTq»PR]USUÂ!Z!O¯PR]U]3NEJMNx§
feh@Z!¦!S�¬H¦�«MP^XeSuPRwE]UZ!f
{[óEP^]¨ZGf�¬HrcLEXeZ!f"`3Z!XeZ�XeZGfe¦|P^]¨ZGO¶VzJcX[Z|P^¦�t
JMLEQT]UZ!Q&feZGhHPRX�PRQeZG]¨y¯PRf"OEZGfe¦!XTS¨w@Z!O³S¨N¯ó1Z!¦GQeSUJMN�jc{ iK{�ó1ZG]¨]UJcLEQ
¬HrMLKXeZ!f3`bZGXeZ[NKJMQ�XeZ!fT¦|PR]UZ!O(°5P"feZ!]U]UJMLKQ%SUf5XTZ!hEXTZ!feZ!N1QTZ!O¶w1y�jMk
P�NEJcN1§afeZ!]U]UJMLEQ2w1yìæK{FE�ZG¦!Z!N1Q2¬HrMLEXTZ!f"feQ�PRXeQ2VzXTJMq ��`3Z!Z!d1f
PRrcJ ¼ÏQetEZ�QTSUq�Z&SUQ"Q\P^dMZ!f&QTJ�¦!JM]U]UZ!¦!Q&PRNKO±PROEq;S¨NKS¨fTQeX�PRQeZ�PR]U]
f\P^]¨ZGf�¬HrMLEXTZ!f\½�PRNKO±Z!NEO�P^QHG¶`3Z!Z!d1f�P^rMJH{�I(S¨rcLEXeZGf&VzXTJMq
]uPRfeQ©yMZ|P^XbPRXTZ3VzXeJcq¸Z!µEPR¦GQe]Uy�QTtEZ�f\P^q�Z3`bZGZ!d�PRNEO�QetKZ[`3Z!Z!d
p�LEfTQ�wHZ�VWJMXeZ�PRNEO�P
VzQTZ!X�QetHP^Q|{�®¯Z|P^QetEZGX�S¨NxVzJMXTq»PRQTSUJMN�S¨Nx§
¦!]ULEOEZ!f�QeZGq�h@Z!X\P^QeLEXTZ¶¼uXeZG]¹P^QeSU«MZ�QTJ�QetEZ�P
«cZ!X\P^rMZ�QeZGq�h@Z!X\P §
QeLEXTZ P^Q�QetEZ¾QeSUq�Z�JRV&ycZ|PRX�½!k�`�SUNEO�«MZG]¨J1¦!SUQay1k5h@Z!Xe¦GZ!N1Q\PRrcZ
feLENKfetESUNEZMk�P^NEO±hEXTZ!¦!SUhESUQ\P^QeSUJMN·¼uw@JMQTtºPRq;JMLEN1Q&PRNKO±OELEX�P
§
QeSUJMN@½!{3®¯Z&fe]USUrMt1QT]¨y�¦�tHP^NErMZGO¶QetEZ�OEZ�¬@NESUQeSUJMN�JRV5QTtEZ&hEXTJMw1§
PRwESU]USUQay�q�J1OEZ!]�¼zic½�PRNEO�Z!XTXeJcX�¼ �c½3QeJ�SUNE¦!JcXeh@JMX�PRQeZ"fTZ!]U]¨JcLEQef
¼uN1LEq�w@Z!X"JRV�feJc]¨O�¦!JchESUZ!f&Z!ç1LHP^]5QeJ�QetKZ�N�LKq�wHZ!X2JRV�OEZ!]USU«c§
Z!XeZGOª¦!JchESUZ!f\½"P^NEO�QeJ�Q�PRdcZ&SUN�QTJ�PR¦!¦GJMLEN1Q[QTtHPRQ2NEZ!`�fThHPRh@Z!X
f\P^]¨ZGf[SUf<P^]U`<P
y1f3S¨N1QTZ!rMZ!X
{
®¯Z�QeX\P^SUNEZ!O�NEZ!Qa`3JMXTd�f;`�SUQet JVUXWZY P�O
[ W Q . j;QeJIG�tESUOEOEZGN
LENESUQef
{[s�tKZ&hHZGXe¦!Z!N1Q�PRrMZGf�SUN�s5PRwE]UZ�j&SUNEOESU¦|P^QeZ&`�t@PRQ[h@PRXeQ
JRV5QetKZ&«MPRXTS¹P^NE¦!Z&SUN�Z|P^¦\t�J^V QTtEZ"VzZ
PRQeLKXeZ!f"SUf�Z!µ1hE]uPRSUNEZ!O¾w�y
P�hHP^XeQTS¨¦GLE]uPRX�rMXTJMLEh¾JRV5SUNEhELEQ2«MPRXeSuP^wE]UZ!f3VzJMXIJVUXWZY P�O
[ W Q .��E{
s�tEZÒVzZ|PRQTLEXeZGf�PRXTZ&JMXTOEZ!XeZGO�VzXeJcqòq�JMfTQ�QeJ;]¨Z
PRfeQ"XTZ!]UZ!«MPRN1Q|{
s�tEZ�¬HXTfeQ2VzZ|P^QeLEXTZ�feQeXTJMNErc]Uy�VWJ�¦GLEfeZ!fÒJMN�QetEZ�XeZ!¦GZ!N1Q&f\P^]¨ZGf|k
QetEZ�fTZ!¦!JcNEO�q;JMfTQe]Uy[JcN�QTtEZbf�PR]UZ!f(VzXTJMq*]uPRfTQ_yMZ
PRX|k^QetEZ3QetESUXTO
q�JcfeQe]Uy"JMN�QetKZ�feZ|P^feJMN@PR]E«MP^XeSuPRwE]UZ!f
{_ó1Z!]U]UJMLKQef5PRNEO�`3Z|PRQTtEZ!X
¬HrMLKXeZ!f"feZGZ!q�QTJ�hE]uP
y»P�q;SUNEJMX3XeJc]¨ZckHPR]UQTtEJMLErct�Z!feh@Z!¦!SuPR]U]Uy
QetEZ2`bZ
PRQetKZ!X�¬HrcLEXeZ!f3Z!µ1hE]uPRSUN�feJcq�Z3JRV�QetEZ2«MPRXeSuP^NE¦!Z3JRV_QetKZ
feZ!¦GJMNEOªP^NEO�QetESUXTO�VWZ|PRQTLEXeZM{
®¯Z&¦|P^N P^]¨fTJ�¦!Jcq�hELKQeZ&QTtEZ�«MP^XeSuPRNK¦!Z�SUN¶QTtEZ�JMLEQThELEQef"Z!µc§
hE]uPRSUNEZ!O·w1y�Z|PR¦�t·rMXeJcLEh·JRV�SUNEhELKQ»«MP^XeSuPRwK]¨ZGf|{¿s�tEZ�¦!SUXa§
¦!]UZ!f�SUNºI(SUrMLEXTZ �¶fTtEJR`ÀQetKZ!feZ¶h@Z!XT¦!Z!N1Q\P^rMZ!f,VzJMX�OES�ÁäZGXeZ!N1Q

N1LEq�wHZGXef�JRV�tESUOEOEZ!N;LENESUQef
{�®�SUQet�PRN1y�N1LEq�wHZGXbJ^V%tESUOEOEZGN
LENESUQef
kRQetKZbXTZ!¦!Z!N1Q3f\PR]UZ!f(¬HrcLEXeZGf%¦GJMq�Z©JMLEQ�QeJ2wHZ3q�JcfeQ(XeZ!]UZ�§
«MPRN1Q|{(s�tEZ!XTZ¥P^XeZMkctEJR`3Z!«MZ!X
kMSUN1QeZGXeZ!fTQeSUNEr�OES�ÁäZ!XTZ!NE¦!ZGf|°bPÚXeZ�§
q»P^XedMPRwK]¨Z(SUNE¦!XeZ
PRfeZ�SUN"QetKZbXTZ!]UZ!«MPRNE¦GZbJ^VxfTZ|PRfTJMNHP^]1«MPRXeSuP^wE]UZ!f
`�tEZ!N;rMJMSUNEr2VzXTJMq JMNEZ�QTJ&Qa`bJ"tESUOEOKZ!N�LENKS¨QTf|k1P2feSUq�SU]uPRX(S¨Nx§
¦!XeZ
PRfeZ�SUN�QTtEZ&XeZG]¨ZG«MPRNE¦!Z"J^V QTtEZ"XeZ!¦GZ!N1Q¥fTZ!]U]UJMLEQTf�`�tEZ!N�rMJ^§
SUNEr"VzXTJMq¸Qa`3J"QeJ&QTtEXeZGZ¥tKS¨OKOEZ!N�LENESUQTf|k1PRNEO�fTJMq�ZG`�tHPRQ�]UZ!fef
OEX\P^q»P^QeSU¦�SUNE¦!XeZ
PRfeZGf�S¨N¯]uP^feQ�yMZ|P^X3J f"¬HrcLEXeZ!f�P^NEO¯`3Z|PRQTtEZ!X
SUN1VzJMXTq»P^QeSUJMN_{

K L·Ä	B�È � È³ÌMLÇÄxÌ � <ON �QP B ?

@�ÎÏÍ Ô!�SR»ÖÚÙåÜ
��Ý × Ó�Ø�Ö[Õ3Ü!Ý��
¤aN�QTtESUf5feZG¦!QeSUJMN(kR`bZ�XTZ!hE]uPR¦GZ�QetEZ3q»P^µ�SUq�LEq�]USUdMZ!]USUtEJ1J1O�PRhx§
hEXeJ1PR¦�t�JRVHQTtEZ�hEXeZG«�SUJcLEf�feZ!¦!QTSUJMN�w�y�P�²�P
yMZ!fTS¹P^N�P^hEhEXTJ�PR¦�t_{
®¯Z�`�SU]¨]cVzJ1¦!LKf5JMN�P2²�P
yMZ!fTS¹P^N�SUN1VzZ!XTZ!NE¦!Z2JRV�QetEZ�q;J�OKZ!]EhHP §
X\P^q�Z!QTZ!Xef�c 5�� P^NEO·feQ\P^NEOHP^XeO·OEZ!«1SuPRQeSUJcNEf�� 5 kérMSU«MZ!N·QetKZ
VzZ|P^QeLEXTZ�q�PRQeXTSUµ a 637 JMwKQ\PRSUNEZGO¶SUN¶QetEZ�hEXTZ!«1S¨JcLEf[fTZ!¦!QTS¨JcN_{
s�tEZ[LKNEOEZ!XT]¨y1SUNEr�PRfTfeLEq;hEQeSUJMN�SUfbQTtHPRQ
kMS�V_QTtEZ!XeZ"SUNEOEZGZ!O�Z!µc§
SUfeQ�VzZ
PRQeLKXeZ!f5Qay1hESU¦|P^]EQeJ"QTtEZ�Q\P^fed&J^VähEXTZ!OESU¦!QTS¨NKr&NEZ!`�fThHPRh@Z!X
f\P^]¨ZGf|k�SUQ�fetKJMLE]UO¶NEJcQ[q�PRQeQTZ!X�QeJ1J;q�LE¦�t»`�tKZ!QetEZGX¥`3Z"¬HNKO
QetEZGfeZ&QTtEXeJcLErMt¶PRN(k1S¨N;QetESUf�¦!JcN1QeZ!µ1Q�¦!Jcq�hELEQ�PRQTS¨JcNHPR]U]Uy"LEN1§
VzZ|P^feSUwE]UZMkR²�P
yMZ!fTSuPRN�PRhEhEXTJ�P^¦\t�JMX(QetEXTJMLErct�P2q�LE¦�t&fTSUq�hE]UZ!X
q»P^µ�SUq�LEq¿]USUdMZ!]USUtEJ1J1O�hEXeJ1¦!Z!OKLEXeZM{;IELEXTQetEZGXeq�JcXeZMkå`bZ�PRXTZ
q»P^d�SUNEr"]UJMQTfbJ^V_JMQTtEZ!X[PRfTfeLEq;hEQeSUJcNEf|°(JMLEX3¦�tEJMSU¦!Z"J^V_hHJcfefeS�§
wE]UZ�Z!µ1hE]uPRNHP^QeJcXey�«MPRXeSuP^wE]UZ!f|kRQTtEZ[N1LEq�w@Z!X5J^VätKS¨OKOEZ!N�LKNESUQef|k
QetEZ�]USUNEZ|P^X�QeX\P^NEfaVWZ!X5VWLENE¦!QTS¨JcN�P^NEO�Qet1LEf5XTZ!feQTXeSU¦!QeSUJcN�QeJ2¬HNKO
]US¨NKZ|PRX&XTZ!]uPRQTS¨JcNEfetKS¨hKf|k5PRNKO¯feJ�JMN_{¶n5P^¦�t±feZGQ�J^V¥PRfefTLEq�hx§
QeSUJMNKf�¦!JcXeXTZ!feh@JMNEOKf»QTJ P¾OES�Á�Z!XeZ!N1Q�q;J�OKZ!]bJcX�t1y�h@JMQTtEZ!fTS¨fTª{¯®¯Z�¦
PRN±fTSUq�hE]Uy¶SUNE¦!]ULEOKZFa�637�SUN¯JMLEX�OEZ�¬@NESUQeSUJMN³JRVTª{¶¤aN¯QTtEZ�VzJc]U]¨JR`�SUNEr@k�PR]U]5hEXTJMwHP^wESU]¨SUQay¶OKS¨fTQeXTS¨wKLEQeSUJMNKf�PRXTZ
¦!JMNKOESUQeSUJMNEZGOªJcN¶QetESUfUTª{&®¯Z&`�SU]U]_Jcq�SUQbQTtESUf"Z!µ1hE]US¨¦GS¨Q2OEZ�§
hHZGNEOEZ!NE¦Gy�VzXeJcqÀJMLKX�NEJMQ�PRQeSUJcN_{
n�ç1LHPRQTSUJMN±¼WiM½2rMSU«MZGf[QetKZ�hEXeJcwHPRwESU]USUQay�OESUfTQeXeSUwELKQeSUJMN¶J^VbQetKZ
OHPRQ�P2VzJcXbP"feSUNErc]UZ�Q\PRfTd�rcSU«MZ!N�SUQef©q�J1OEZ!]1hHP^X\PRq;Z!QeZGXef|{�s�tKZ
hEXeJcwHPRwKS¨]USUQay�OESUfeQTXeSUwELEQTSUJMN�J^V P^]¨]�O@PRQ\PÚVzJc]¨]UJR`�f©VzXeJcq

$,¼AV & W ½4.YX
5

$�¼%� 5 & cI5a½ 

`�tEZ!XTZTc 5 NEJR` feQ�PRNEOKf±VWJMX±PR]U];q�J1OEZ!]�hHP^X\P^q�Z!QTZ!Xef³JRV
Q\P^fed 6�¼uSUNE¦!]ULEOKS¨NKr�QetEZ�fTQ\PRNKOHPRXTO¸OEZ!«1SuPRQTSUJMN � 5 ½Gk W �� c[Z 
 /*/ /�
Zc �6\^]�_A`�_ � k[PRNEOaV � � �bZ 
 / /*/�
��)�0\c]�_A`$_ � { ¤aNÇP
²<P
ycZ!feSuP^N�PRNHP^]Uy�fTSUf|k!`3Z�SUN1VzZ!X�QTtEZ5hEXTJMwHP^wESU]¨SUQay�J^VxQTtEZ5q;J�OKZ!]
hHPRX�PRq;Z!QeZ!XTf�rMSU«MZGN»QTtEZ"OHPRQ�P�LEfeSUNEr�²�P
yMZ!f
JEXeLK]¨Zc°

$�¼ W & V�½4. $�¼cV & W ½�$,¼ W ½$�¼AV�½ 
 ¼���½

`�tEZ!XTZ�$�¼cV�½2S¨f&P;NEJcXeq»P^]US¨Â
PRQeSUJcN�VãP^¦!QeJcX¥SUNEOKZ!hHZGNEOEZ!N1Q�JRV
QetEZ2q�J1OEZ!]1hHP^X\P^q�Z!QTZ!Xef5PRNKO#$�¼ W ½(SUfbP2hEXTS¨JcX5OESUfeQTXeSUwELEQTSUJMN
JRV5QetKZ¥q;J1OEZ!]@hHPRX�PRq�ZGQeZ!XTf|{



1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
0

1

2

3

4

5

6

7

8

  last year’s sales 
last year’s sellouts

    recent sales    
  recent sellouts   

  weather figures   
 seasonal variables 

pe
rc

en
ta

ge
 e

xp
la

in
ed

I(S¨rcLEXeZ �E°��(Z!Xe¦!ZGN�Q�PRrcZ&JRV_«MP^XeSuPRNE¦GZ�Z!µ1hE]uPRSUNEZ!O;w�y�Z|P^¦\t;rMXTJMLEh;JRV_SUNEhELEQ©«MPRXeSuP^wE]UZ!f�VzJcX5«MPRXTS¨JcLEf5N1LEq�w@Z!Xef3JRV_tKS¨OKOEZ!N�LKNESUQef|°
q»P^µ�SUq�LEq*]USUdMZG]¨SUtEJ1J1O�feJc]ULEQeSUJMN�¼u¦!SUXT¦!]UZ!f|k@OHP^fetEZ!O�]USUNEZ!f�½�PRNEO�q�JcfeQ3hEXeJcwHPRwK]¨Z2feJc]¨LKQeSUJMNEf&¼Ï¦!XeJcfefTZ!f|k@feJc]US¨O�]USUNEZ!f�½!{

®¯Z�Q\PRdcZªP g P^LEfefTS¹P^N�hEXeSUJMX;JMN�QetKZ¶q�J1OEZ!]�h@PRX\P^q�Z!QTZ!Xef
c 5 � � c 5�� 
 / /*/0
Zc 5%� ����� ]�\��	� � _�
 Z � k�`�SUQet c 5�� ����� ]�\���� � _�
 Z �
]UJMr � 5 °

$�¼ c 5�& 
 ½ '�Z!µ1h 1 * ji ¼ c 5 *��;½����(¼�c 5 *���½ 2 

`�tEZ!XTZ 
 . � � 
	� � SUf"¦|PR]U]UZ!O¯P�fTZ!Q�JRVbt1y1hHZGXehHP^X\PRq;Z!QeZGXef
`�SUQet��¾PRN (U¼)JVUXWZY P O�[ W Q 	³iM½��¶¼ JVUXWZY P�O�[ W Q 	¯iM½/.U§ãOESUq;Z!NEfeSUJcNHPR]
fey1q�q;Z!QeXTSU¦5q»P^QeXeSUµ"PRNEO��ÀPRN�¼ JVUXWZY P�O
[ W Q 	;iM½ã§ãOESUq;Z!NEfeSUJcNHPR]
«MZ!¦GQeJMX
{¸s�tKZªq;J�OKZ!]�hHPRX�PRq;Z!QeZ!XTf�J^VÚZ
PR¦�tÇQ�PRfTd P^XeZªP^fa§
feLEq;Z!O�QeJ�wHZÒZ!µ1¦\t@PRNErcZ|PRwE]UZMkKSa{ Zc{¨k$�¼ W & 
 ½ . X

5
$,¼�cI5 & 
 ½ /

s�tESUf�Z!µ1¦\t@PRNErcZ|PRwESU]USUQayÀPRfefTLEq�hKQeSUJMN¿¦|P^Nîw@Z*¦!JMq;hHPRXTZ!O
`�SUQet�QetEZ�SUS¨O�PRfefTLEq�hKQeSUJMN¶SUN±¼WiM½G{�¤aQ"SUq�hK]¨SUZ!f3Qet@PRQ|kåhEXeSUJMX
QeJ¶QTtEZ»P^XeXTS¨«MP^]�JRV[OHP^Q\PEk(QetKZ�hEXeJcwHPRwESU]USUQay�OESUfeQeXTSUwELEQeSUJcN¯JRV
QetEZÒq�J1OEZ!](hHPRX�PRq�ZGQeZ!XTf�S¨f2SUN�«MP^XeSuPRN1Q3LENEOEZGX[XeZGN�LKq�wHZ!XTSUNEr
JRV5QetKZ&Q\P^fed1f|{©s�tESUf�S¨f�NKJMQ�OESUXeZG¦!Qe]Uy�Jcw1«�SUJcLEf|k1wELKQ�q»P
y�w@Z
P&XTZ|PRfTJMNHP^wE]UZ&PRfefTLEq�hKQeSUJMN�S�V_QetKZ¥JcLEQehKLEQef3VzJcX5Z|P^¦\t�J^V%QetKZ
Q\P^fed1f�P^XeZ�P^hEhEXeJchEXeSuP^QeZ!]Uy¶XTZ!fe¦|P^]UZ!O_k5PRfÒOESUfe¦!LEfTfeZ!O³SUN±ó1Z!¦�§
QeSUJMN;jM{ iE{L�[NKJMQetKZ!X�S¨N1QTZ!XehEXTZ!Q\P^QeSUJMN�SUf_QTtHPRQ(QetEZ5h@PRX\P^q�Z!QTZ!Xef
JRV5QetKZ&OES�ÁäZGXeZ!N1Q[Q�PRfTd�f"PRXTZ¥h@Z!NHP^]US¨ÂGZ!O¶w1y�QTtEZ"f\PRq;Z"feZ!Q2JRV
t1y�h@Z!XThHPRX�PRq�ZGQeZ!XTf|{
¤aN.P^NÇZGµxP^¦!Q¶²�P
yMZ!fTSuPRN�hEXTJ1¦!Z!OELEXTZMk&JcNEZ¯fetKJMLE]UOÇP^]¨`�P
y1f
SUN�QTZ!rMX�PRQTZ�JMLKQ&QetEZ;t1y�h@Z!XThHPRX�PRq�ZGQeZ!XTf|{�¤aNºP;tESUZ!X�PRXT¦\tKS¨¦
PR]

²<P
ycZ!feSuP^N»hKXeJ1¦!Z!OELKXeZMk@`3Z�PRhEhKXeJRµ1SUq»PRQTZ¥¼ ��½3QTtEXeJcLErMt

$�¼ W & V�½ .���� 
 $,¼ W & 
 
�V�½0$�¼ 
)& V�½�R $�¼ W & 
 6�� 
 V�½�

`�SUQTt 
 6�� .ÇP^XerMq�PRµ� $�¼ 
 & V�½4/

s�tEZ�hEXeJ1¦!ZGOELEXeZ¾S¨f�¦
PR]U]UZ!O±tESUZ!X�PRXT¦\tKS¨¦
PR]�QeJ�SUNEOESU¦|P^QeZ�QTtHPRQ
QetEZ3t1y1hHZ!XThHPRX�PRq;Z!QeZ!XTfbPRXTZbSUN1VWZ!XeXTZ!O�P^Q%P2tESUrMtKZ!X_]UZ!«cZ!]1QetHP^N
QetEZ�q;J1OEZ!]�hHPRX�PRq;Z!QeZ!XTf|{Òs�tEZ�SUOEZ|P�w@Z!tESUNEO¯QTtESUf&PRhEhEXTJRµc§
SUq»PRQTSUJMN·S¨f�Qet@PRQ¯QetKZºOKS¨fTQeXTS¨wKLEQeSUJMN $�¼ 
)& V�½�SUf�fetHP^XehE]Uy
hHZ
PRdMZGOºPRXTJMLENKO¯S¨QTf&q�JcfeQ"hEXTJMwHP^wE]UZ�«MPR]ULEZ 
 6��5{;¤aN¯JMLEX
¦|PRfTZMk�`�tEZGXeZ�`bZ�¦|P^NºLKfeZ¶QTtEZ¶OHP^Q\P¾VzJcX�PR]U]9JLP Y Q54 Q�Q�PRfTd�f
QeJ�SUN1VzZ!X5QTtEZ"q�JcfeQ�hEXeJcwHPRwK]¨Z 
 6���kcQetESUf�PRhEhEXTJRµ1S¨q�PRQTS¨JcN"S¨f
Z!µ1QeXTZ!q�Z!]Uy�PR¦!¦GLEX\P^QeZ¥P^NEO�LEfTZ�VzLE]a{(®¯Zb`�SU]U]EfeSUq;hE]Uy¥Q�PRdcZ[PRN
¼uSUq�hKXeJMh@Z!X�½���PRQ"hEXeSUJcX[VWJMX 
 kåSã{ ZM{Uk<$�¼ 
 ½ 'îjck�feLK¦\t¯QTtHPRQ
QetEZ"q;JMfeQ©hEXeJcwHPRwE]UZ 
 6���SUfbSUN�VãP^¦!Q3Z!ç1LESU«MPR]UZ!N1QbQTJ�QTtEZ[fTZ!Q
JRV5q»P^µ1S¨q�LEq*]USUdMZ!]USUtEJ1J1O�t1y�h@Z!XThHPRX�PRq�ZGQeZ!XTf 
 637ä{
@�Î�� Ñ;Ö[Õ3Ö� ��Ý = ÕbÜ = Ö[Ñ�� = E»Ñ;Ö
�¸NESU¦!ZÒJR«MZ!XT«�SUZ!`·JRV5tESUZ!X�PRXT¦\tKS¨¦
PR]�¼zP^]¨fTJ�¦|PR]U]UZ!O�Z!q;hESUXeSU¦|PR]u½
²<P
ycZ!feSuP^N&q�J1OEZ!]USUNEr@k�`�S¨QTt"wHJcQet�P3OESUfT¦!LEfefTSUJMN&J^VxSUQTf_LENEOKZ!Xa§
]Uy�SUNEr&P^fefeLKq�hEQTS¨JcNEfbP^NEO�]UJMQef©JRV_XeZ VzZ!XeZGNE¦!Z!f2QeJ&SUQef3PRhEhE]USU¦|P §
QeSUJMNKf%SUN�feQ�PRQeSUfTQeSU¦!f|kc¦|P^N�wHZ3VzJcLENEO�SUN#( l>.e{_ë2LEXbP^hEhEXeJ1PR¦�t�S¨f
ç1LESUQeZ"feSUq�SU]uPRX�SUN�fThESUXeSUQ3QeJ�QetEZ"LEfTZ¥J^V%Z!q;hESUXeSU¦|P^]E²<P
ycZ!feSuP^N
QeZ!¦�tENKS¨ç1LEZGf5SUN¥]uP
`�fe¦�tEJ1JM]1«MP^]¨SUOESUQay�fTQeLEOESUZ!f
kMOKZ!fe¦!XTSUwHZ!O�PRNKO



OESUfe¦!LKfefeZGO�SUN�(21:.e{���PRq;Z!fa§eó1QTZ!SUN&Z!feQTSUq»PRQTSUJMN&¦|P^N�w@Z�«1SUZ!`bZGO
PRf3QetEZéVzXeZGç�LKZ!N1QeSUfeQTf3J1Z!ç1LESU«MPR]UZ!N1Q�JRV_tKS¨ZGX\PRXT¦�tESU¦|PR]@²<P
ycZ!feSuP^N
q�J1OEZ!]USUNEr@{��*NESU¦!Z"]US¨NKd�S¨f�hKXeJR«1SUOEZ!O�SUN ( � .e{
¤aN¯QetEZ;NEZ!LEX�PR]�§aNEZ!Qa`3JMXed�¦!Jcq�q�LENESUQWy�kKtESUZ!X\P^Xe¦�tESU¦|P^]b²�P
yMZ!f
SUf5JRVzQTZ!N�XeZ VzZ!XeXTZ!O�QeJ�P^f5QetKZ[Z!«1SUOEZ!NE¦GZ�VzX�PRq�ZG`bJcXed#(&G:.e{_s�tKZ
VzJ1¦!LEf2S¨f�JcN�]UZ|P^XeNESUNEr�P�fTS¨NKrM]UZ[Q�PRfed�kK`�tEZ!XeZÒQetEZ&hKXeSUJMX�OESUf­§
QeXTS¨wKLEQeSUJMN�JRV3QetEZ�`bZGS¨rct1Qef�¼uLEfTLHPR]U]Uy¶P�OESuP^rMJMN@PR]_q�PRQTXeSUµ��
PRNEO � ZGç�L@PR][QTJ±Â!ZGXeJ�½;SUf�¦�tEJcfeZ!N·QeJ³XeZ	�@Z!¦!Q¶QTtEZ¶w@Z!]US¨Z V
QetHP^Q5`3Z!SUrMt1Qef�fetKJMLE]UO�wHZ�fTq»PR]U]a{@s�tESUf�y�SUZ!]UOEf�QTtEZ�²<P
ycZ!feSuP^N
p�LEfTQeS�¬H¦|P^QeSUJMN¾VzJMX2`bZGS¨rct1Q¥OKZ!¦|P
y¶JcX¥XTSUOErMZ�XeZ!rcXeZ!fTfeSUJMN({S�2]�§
QetEJcLErMt¾VzXTJMq�P;QeZ!¦�tENKS¨¦
PR]5h@JMSUN1Q[J^V<«1SUZ!`*JMLKXÚP^NHPR]Uy1feSUf2S¨f
PRQ�fTJMq�Z2hHJcSUN�QTfbç1LESUQTZ¥fTSUq�SU]uPRX|k^QetEZ"q�Z
PRNESUNEr&J^V%QTtEZ"hEXeSUJMX
OESUfeQTXeSUwELEQTS¨JcN�SUf3OES�ÁäZ!XTZ!N1Q|°�JcLEXb¦�tEJcSU¦!Z"JRV_hEXTS¨JcXef3tHPRf3NEJcQet1§
SUNEr"QeJ[OKJ¥`�SUQTt�P^NF� ������� ���MPRfTfeLEq;hEQeSUJcN&JRVHfTq»P^]¨]c`bZGS¨rct1Qef|k
JMNE]Uy;`�S¨QTt�Z!µ1¦\t@PRNErcZ|PRwESU]USUQay�LENEOEZGX¥P g P^LEfefTS¹P^N�hEXTJMwHP^wESU]�§
SUQay�q�J1OEZG]ã{

@�ÎA@ ÜGÝ B�Ö2Ñ�Ö2Ý¶Û&Ö Ó B =ÒA Ö
A R�Ð&Ö[Ñ;Ð"�;Ñ ��×*Ö = Ö[ÑìÙ

s�J·¬HNEO¿QetEZ�q;JMfeQ�hEXTJMwHP^wE]UZºfTZ!Q±J^V»t1y1hHZGXehHP^X\PRq;Z!QeZGXef
 6���k�`3Z�t@P
«MZ�QeJ�q»P^µ�SUq�SUÂ!Z"QetKZ�h@JMfTQeZ!XTS¨JcX&OESUfeQTXeSUwELEQTSUJMN$�¼ 
)& V�½!{�ë2NEZ�`<P
y;JRV5OEJcS¨NKr�QetESUf[SUf2QetEXTJMLErctªPRN¶n5´êP^]�§
rMJcXeSUQetEq$¼ufeZGZ�ZM{ r@{<( l .z½!{�s�tEZ"q�LE]UQeS�§aQ\P^fed�feSUQeLHP^QeSUJMN¶P^]¨]UJR`�f
VzJMX3ç1LESUQeZ[PÒ]UJMQ�JRV_fTS¨q;hE]US�¬H¦|PRQTSUJMNEf
kR`�tESU¦�t�S¨N�QTtEZ[ZGNEO�]¨Z
PRO
QeJ;LEhHO@PRQeZÒZ!ç1LHPRQTS¨JcNEf�VWJMX 
 ¼ J�½!{éô[Z!XTZ�`3Z&JMNK]¨y;feQ�PRQeZ�QetKZ
XeZ!fTLE]UQ|°

�¶¼ J 	·j|½4. j
J P Y Q�4_Q � 5 �c�5\¼)J�½

��� Z ¼)J 	áj|½ . j
J P Y Q�4_Q � 5 � ,5 ¼ J�½ 	

j
J P Y Q�4_Q � 5 ���c 5 ¼ J�½ *��¾¼ J 	Çj
½	� ���c 5 ¼ J�½ *��¶¼)J"	Çj
½	� �

`�tEZ!XTZ �c 5 ¼ J�½�P^NEO
�A,5 ¼ J�½�PRXTZ¯QetEZ¯q;Z|PRNÇP^NEO�«MP^XeSuPRNE¦GZ
JRV"QetEZ�OESUfeQTXeSUwELEQTSUJMN�$,¼�c & � 5 
 
 ¼ J�½e½Gk5XTZ!feh@Z!¦!QTS¨«cZ!]Uy�{�s�tKZ
feZ!¦GJMNEO�QeZ!XTqòJMN¶QTtEZ&XTS¨rct1QetHP^NEO¶feSUOEZÒq�Z|P^feLEXTZ!f[QTtEZ&«MPRXTS�§
PRNE¦GZ[w@Z!Qa`bZGZ!N�QTtEZ�q�JcfeQ�hEXeJcwHPRwK]¨Z�fTJM]ULEQTS¨JcNEf3( rMSU«MZ!N 
 ¼ J�½�.
VzJMX�QetKZ�OES�Á�Z!XeZ!N1Q�Q�PRfed1f
k�QetEZ;¬HXTfeQ�QeZ!XTqêQetEZ;«MPRXTS¹P^NE¦!Z;JRV$�¼�c & �85�
 
 ¼ J�½T½[P^XeJMLKNEOªQTtEZ!fTZ�q�JcfeQ�hEXTJMwHP^wE]UZ�fTJM]ULEQTS¨JcNEf|k
P
«MZ!X�PRrcZ!O�JR«MZ!X[P^]¨]@Q\P^fed1f|{�®¯Z"¦|P^N�LEfTZH?_P^hE]uPR¦!Z4J f3q�ZGQetEJ1O
¼ufTZ!Z�( l>.z½!k�w@PRfeZGO*JMNÇP ç�L@PROEX�PRQeSU¦�s5P
y�]UJcX�Z!µ1hHPRNEfTSUJMN·JRV
]UJMr $�¼ c & � 5 
 
 ¼ J�½T½�PRXTJMLENEOáS¨QTf�q�J1OEZMk©QeJ ¬HNEO�PRhEhKXeJRµ1S�§
q»P^QeSUJMNEf VzJMX �c 5 ¼)J�½�PRNEO��A,5 ¼)J�½!°

�cI5�¼ J�½ R
PRXTrMq�PRµ
�
]UJMr $,¼�c & � 5�
 
 ¼)J�½e½

P^NEO
� ,5 ¼)J�½ R (�� 5 ¼)J�½ 	�� � . � Z 


`�tEZ!XTZ&QetEZÒô[Z!fTfeSuPRN¶q�PRQTXeSUµ�� 5 ¼ J�½3JRV5QTtEZ"Z!XeXTJMX ,,¼�c & � 5 ½
tHPRf�QTJ�wHZÒZ!«MPR]ULHP^QeZ!O�PRQ �cI5�¼ J�½G°

� 5 ¼)J�½
��� ,>,�¼�c & �85a½
� c � c �

���� ���������� ��� /
?_P^hE]uPR¦!Z�J f(q�Z!QTtEJ1O&wHZG¦!JMq;Z!f_q;JMXeZ5P^NEO&q�JcXeZ5PR¦G¦!LEX\P^QeZ3VzJcX
]uPRXercZ"f\PRq;hE]UZ[fTS¨ÂGZ!f��;hHZGX[Q\P^fed�{
s�tEZ¯n5´9P^]UrMJMXTSUQetEqêSUf�SUN1QeLESUQeSU«cZìP^NEO�¦!Jcq�hELKQ\PRQTSUJMNHP^]¨]Uy
VzZ|P^feSUwE]UZ5`�SUQet"QetKZbPRhEhKXeJRµ1SUq»PRQTSUJMN3feLErcrMZ!fTQeZ!O�w1y ?_P^hE]uPR¦!Z4J f
q�Z!QTtEJ1O_{ �¸OESUf�PROE«MP^N�Q�PRrcZ¥J^VbQetKZ�n5´êP^]¨rcJMXTS¨QTtEqÀSUf[QTtHPRQ
SUQef�¦!JMN1«cZ!XercZ!NE¦!Z³¦|PRN·wHZ�X\P^QetEZGX¶fe]UJR`&{ �ïq;JMXeZ�OESUXTZ!¦!Q
q�Z!QTtEJ1O&¦|P^N�w@ZbJcwEQ\P^SUNEZ!O&S�VE`bZ3q»P^dMZ5P�fTQeXTJMNErcZ!X5PRfefTLEq�hx§
QeSUJMN(k1NHPRq;Z!]Uy�QTtHPRQ�QTtEZ"Z!XeXTJMX ,,¼�c & � 5 ½3SUf[P^hEhEXeJRµ1SUq»P^QeZ!]Uy
ç1LHPROEX�PRQTS¨¦"SUN�QetEZ"q;J�OKZ!]Hh@PRX\P^q�Z!QTZ!XefAc�kESa{ ZM{Uk

,�¼�c & �85a½ R ,�¼�c 6375 & �85z½ 	 ji ¼�c *�c 6375 ½ � �!5e¼ c *�c 6375 ½<

¼zmM½

`�SUQetbc-6375 QTtEZ�q»P^µ�SUq�LEqÀ]USUdMZ!]USUtEJ1J1O�feJM]ULEQTSUJMN¶q;S¨NKS¨q;S�Â�§
SUNEr ,,¼�c & � 5 ½�P^NEO � 5 QetEZ�ô[ZGfefeSuP^NºZG«MPR]ULHPRQTZ!O�PRQ!c-6375 {
s�tESUf�SUf�QTtEZ¯PRhEhEXTJRµ1S¨q�PRQTS¨JcN�VzXeZGç�LKZ!N1Qe]Uy�PRhEhE]USUZ!O�SUN�QetKZ
Z!«1SUOEZ!NE¦!Z�VWX\PRq;Z!`3JMXed�VWJMX[NKZ!LEX\P^]�NEZ!Qa`3JMXed1f�¼ufeZGZ�ZM{ rH{ (&G:.z½!{
Y[JR`*PR]U]�SUN1QeZ!rcX\PRQTSUJMNEf3NEZ!Z!OKZ!O¶QeJ�¦GJMq�hKLEQeZ

$�¼ 
)& V�½ ' X
5
� �	c;$,¼%� 5 & c¥½�$,¼�c & 
 ½ 


PRXTZ&JR«MZ!X g PRLEfTfeSuPRN;hEXeJcwHPRwESU]USUQay�OKS¨fTQeXTS¨wKLEQeSUJMNKf|k1y1SUZ!]UOESUNEr

]¨Jcr
$�¼ 
)& V�½ . * ji � 5 ¼�c 6375 * �;½ �"! 5 ¼ �@½!¼ c 6375 *���½
	 ji � 5 ]UJMr-( OEZ!Q ! 5 ¼��H½/. 
 ¼zlM½

`�SUQet ! 5!¼ �@½
�$#	�%� Z5 	 � � Z'& � Z P^NEO�`�tEZ!XeZ"`3Z"NEZ!rM]UZ!¦GQeZ!O
SUXeXeZG]¨ZG«MPRN1QbPROKOESUQeSU«MZ�¦!JcNEfeQ�PRN1Qef
{�s�tEZ�q�JcfeQ�hEXTJMwHP^wE]UZ 
 6��
q»P^µ�SUq;S�Â!Z!f2¼zlM½�P^NEO�¦
PRN�wHZ2VzJcLENEO;LEfeSUNEr�ZM{ r@{EP&fTQ\PRNKOHPRXTO
²<I g ó;ç1LHPRfTS�§aY[ZG`�QeJMN¶P^]¨rcJMXTS¨QTtEqª{

@�Î)( Ù_Ü!×�E�Õ � = Ü
Ó�Ý¾Ù

¤aN�JMLEX3NEZ!`�fThHPRh@Z!X"Z!µEPRq;hE]UZMkRQetKZ�PRhEhKXeJRµ1SUq»PRQTSUJMN�¼WmM½�PRhx§
hHZ
PRXeZGO±QeJ�w@Z�Z!µ1QeXTZ!q�Z!]UyªP^¦!¦!LEX�PRQTZM{ 
 6��±`�PRf"QetEZGXeZ�VzJcXeZ
JMwEQ�PRSUNEZ!OáQetEXTJMLErctÇOESUXTZ!¦!Q�JMhEQTSUq�SUÂ|PRQTSUJMN¯JRV�¼zlM½G{ g S¨«cZ!N
QetESUf 
 6���k@`bZ&¦GJMq�hKLEQeZ!O�QTtEZ�q;JMfTQ�hEXeJcwHPRwE]UZ"q�J1OEZG]_hHP §
X\P^q�Z!QTZ!Xef�c-6��*Z!µEPR¦GQe]Uy�k3Sa{ ZM{Uk3`�S¨QTtEJMLKQ�q»P^d1S¨NKr¶QetEZ¯PRhx§
hEXeJRµ1SUq»P^QeSUJMN·¼zmc½!{*s�tEZ�OES�Á�Z!XeZ!NK¦!Z¯wHZGQa`bZ!ZGNÇQTtEZª¦
PR]U¦!L1§
]uPRQeSUJcNºJ^V�QetKZªq�PRµ1SUq�LEqï]USUdMZ!]USUtEJ1J1O±fTJM]ULEQeSUJcNEf»P^NEO�QetKZ
q�JcfeQ3hEXeJcwHPRwE]UZ"feJc]ULEQeSUJMNKf�S¨f�QTtHPRQ2QetEZ"]uPRQTQeZ!X"PRXTZ¥XTZ!rMLK]¹P^Xa§
SUÂ!Z!O¶QTtEXeJcLErMt�QetKZ¥t1y1h@Z!XehHP^X\P^q�Z!QTZ!Xef 
 6���{
¤aN*QetEZ³hEXeZG«�SUJcLEf¶feZG¦!QeSUJMN `bZ¯NKJMQeZGO*OEX\P^q»PRQTSU¦ª¦�tHP^NErMZ!f
SUNªQTtEZ�XeZ!]UZ!«MP^NE¦!Z�J^V<rcXeJMLKhEf&JRV3S¨NKhELEQ"«MPRXTS¹P^wE]UZ!f"`�SUQet�S¨Nx§
¦!XeZ
PRfeSUNEr�N1LEq�w@Z!X&JRV�tESUOEOEZGN±LENESUQTf|{�s�tEZ;XeZ!]UZ!«MP^NE¦!Z!f�VzJcX



QetEZ�q;JMfeQ"hEXTJMwHP^wE]UZ�fTJM]ULEQeSUJcNEf|k(fetEJR`�N³w1y¯QetEZ;¦!SUXe¦!]UZ!f�SUN
I(S¨rcLEXeZ �KkbPRXTZ�feLEXThEXeSUfeSUNErc]Uy¯¦!JMNEfTQ\P^N�Q�P^¦!XeJcfef;QetEZ�OES�Á�Z!Xa§
Z!N1QªNKZ!Qa`bJcXed1f¶`�SUQet J UXWZY P�O
[ W Q��
jM°�rcSU«MZ!N*QTtEZ±¦!JcXeXTZ!¦!Q
hEXeSUJcX%h@PRX\P^q�Z!QTZ!Xef 
 6���kRQTtEZbq;JMfTQ�hEXeJcwHPRwE]UZ3feJc]¨LKQeSUJMNEf�PRXTZ
XeJcLErMtE]Uy;QetEZ"f\P^q�ZM{�n�fThHZ!¦GS¹P^]U]¨y;QetEZÒS¨N �HLEZ!NE¦GZ&JRV�QetEZ&fTZ!]U]�§
JMLEQTf|kK`�tESU¦\t;feZ!ZGq�Z!O�QeJ�w@Z"tESUrMtE]Uy�XeZ!]UZ!«MP^N1Q[PR¦!¦!JcXeOESUNEr�QeJ
QetEZ�q»P^µ1S¨q�LEq¿]USUdMZ!]USUtEJ1J1O»fTJM]ULEQTS¨JcNEf|k@PR]Uq�JcfeQ3¦!JMq;hE]UZ!QeZG]¨y
«MPRNESUfTtEZ!f|{

� ÊáÄ ? ÌªË ?I? ÄxÉ±Å � Å·Ê
Ì¯É±Å Ì�<�Ë ? Ä1É±Å

(_ÎÏÍ Ø�Ö���Õ3Ü!Ý�� DòÜ =&A
Ý¾Ó�Ý¶Ù = � = Ü
Ó�Ý��;Ñ�Ü = R

�[N1QeSU]"NEJR`&k2JMLEX�PRNHP^]Uy�fTSUf�tHP^f»w@Z!Z!N*¦GJMq�hK]¨ZGQeZ!]Uy±fTQ\P^QeSU¦M{
ô[JR`3Z!«MZGX|k(QetEZ�Qay1hESU¦|PR]5ZGµxP^q�hE]UZ!f2rMSU«MZGN¶SUN ó1ZG¦!QeSUJMN�j�PRXTZ
q�JcfeQe]Uy;QeSUq�Z�§afeZGXeSUZ!f[hKXeZ!OESU¦!QTSUJMN�hEXeJcwE]UZ!q�f
k1VzJcX[`�tESU¦�t¶QetKZ
SUS¨O±P^fefTLEq�hEQTSUJMN�¼zic½&¦
PRN±w@Z�QeJ1J�feQeXTJMNEr@{¯ó1LEhEh@JMfTZ»QTtHPRQ
`bZ¾`<P^N�Q;QeJ¯hEXTZ!OESU¦!Q�QetKZ¶JMLEQThELEQ�H±PRQ � QeSUq�Z
���*rcS¨«cZ!N
SUNEhELEQTf9G � ¼Ï`bZ2]UZ|P
«MZ�JcLEQ5QetKZ[SUNEOEZ!µ 6äVzJMX©NEJMQ�PRQeSUJcNHPR]E¦GJMN1§
«MZ!NKS¨ZGNE¦!Z|½G{S�2f"S¨N¾QetEZ�hEXTZ!«1SUJMLEf"feZG¦!QeSUJMNKf|k(`bZÒ¬HQ[QTtEZ�hHP §
X\P^q�Z!QTZ!XbfTZ!Q � � � 3 
Zc 
 � � JMN»PÒQeX�PRSUNESUNEr&fTZ!Q3¦!JMN1Q\P^SUNESUNEr
QetEZ�q�JcfeQ�XTZ!¦!Z!N1Q �¶hHP^QeQTZ!XeNEf
{"s�tESUf�SUf¥P�d1SUNEO�JRV � fe]USUOESUNEr
`�SUNEOEJR`�PRhKhEXeJ1PR¦�t0�H°�`�SUQetáQetEZªP^OEOESUQeSUJcNºJ^V�Z!«cZ!Xey�NKZ!`
hHPRQTQeZ!XTN_k�QetKZ�JM]UOEZ!fTQ¥h@PRQeQTZ!XeN¯SUf&OKZ!]UZ!QeZ!O�VWXeJMq$QetEZ�QTX\P^S¨Nx§
SUNEr�feZ!Q
{�®�SUQTt P;OEZ!]uP
y¶J^V J��
W	� Y�
�hHP^QeQeZGXeNEf�wHZGQa`bZ!ZGN±QetKZ
q�JcfeQ[XTZ!¦!Z!N1QT]¨y¯P
«MPRSU]uPRwK]¨Z"hHP^QeQTZ!XeN¯PRNEO�QetKZ�JMLEQThELEQ"QeJ�w@Z
hEXeZGOESU¦!QeZ!O(k"QetEZ¶QTX\P^S¨NKS¨NKr¯feZ!Q�Z!NEOKf»PRQ�� * J��
W	� Y�
�{*s�tKZ
NHPRSU«cZ�fe]USUOESUNEr"`�S¨NKOEJR`�PRhEhEXTJ�P^¦\t�NKJR`º¦GJMq�hKLEQeZ!f©QetEZ2JMLEQ­§
hELEQåVzXeJcqÇQTtEZ5SUNEhELEQ G � P^NEO"QetEZ3fe¦
PR]UZ5PRNEO&q;J1OEZ!]RhHP^X\PRq;Z�§
QeZ!XTf � � � � ��W	� Y�
 kR`�tESU¦�t�S¨N�P2`<P
y�PRfefTLEq�ZGf5feQ�PRQeSUJcNHPRXTS¨QayÒJRV
QetEZ2fe¦|P^]UZ[PRNEO�q�J1OEZ!]1hHP^X\P^q�Z!QTZ!Xef
kMSa{ ZM{Uk � � R � � � � �
W	� Y�
 {
s�tESUf&NHP^S¨«cZ�P^hEhEXTJ�PR¦�t¯q�P
y�`3JMXed¾¬HNEZ�VWJMX"q»P^N�y�hEXTZ!OESU¦�§
QeSUJMN¯Q�PRfTd�f
k_wKLEQ&]UZ|PROKf&QeJ¶]UJcLEfey¶hKXeZ!OESU¦!QTSUJMNEf&JcN¯feJcq�Z�JRV
QetEZGqª{
s�J&Q\P^dMZ�NEJcNEfeQ�PRQeSUJcNHPRXTS¨QayÒS¨N1QTJÚP^¦!¦!JcLEN1Q|kc`bZ[P^OEO�P"¦!JcXeXeZG¦�§
QeSUJMN�QTZ!XeqèQeJ�QTtEZ"LENE¦!JcXeXeZG¦!QeZ!O�hEXTZ!OESU¦!QeSUJcN_°

H � 
 � �
W	� Y�

	� [�[ W 
 P W	� .=H � 
 � ��W	�2Y	
O�M 
	� [�[ W 
 P W	� 	�� � /
s�tEZ�hHP^X\PRq;Z!QeZGX%fTZ!Q � LEfTZ!O�QeJ"¦!Jcq�hELEQTZbQTtEZ�LENE¦GJMXeXTZ!¦!QTZ!O
H �O
M 
	� [�[ W 
 P W	� S¨f"OEZGQeZ!XTq�SUNEZ!O±P^f¥w@Z�VzJcXeZ�P^NEOª`3Z�feQeSU]U]5q�PRdMZQetEZ&P^fefeLKq�hEQTS¨JcN�QTtHPRQ©QetESUf3hHPRX�PRq�ZGQeZ!X5fTZ!Q�SUf5XeJcLErMtK]¨y�feQ�P
§
QeSUJMN@PRXey�JMN�PÚQeSUq�Z3fe¦|P^]UZ[JRV_P2VzZG`�hHPRQTQeZ!XTNEf|{4�2N1y�NEJcNEfeQ�P
§
QeSUJMN@PRXeSUQay�fetKJMLE]UO�wHZ�¦!JcXeXTZ!¦!QeZGO±QetKXeJMLKrMt�� � {!�¿feSUq;hE]UZMk
wELEQ�Z�ß�¦GS¨ZGN�Q2hEXeJ1¦!ZGOELEXeZÚVzJMX�LEh@OHP^QeSUNEr�� � SUf�QetEXTJMLErct¶PRN
Z!µ1hHJcNEZ!N1QeSuP^]_feq;J1JMQetKS¨NKr&hEXeJ1¦!ZGOELEXeZc°
��"�S.���� �O
M 
	� [�[ W 
 P W	� 	�¼ej *���½ ��"� � Z .���� �
	� [�[ W 
 P W	� 	 ��"� � Z 

`�SUQet�� �O�M 
	� [ [ W 
 P W	� � � � *�H �O�M 
	� [ [ W 
 P W	� P^NEO�� �
	� [�[ W 
 P W	� �� � * H �
	� [�[ W 
 P W	� QTtEZ¶OES�Á�Z!XeZGNE¦!Z¯w@Z!Qa`bZGZ!NÇQTtEZ¶Q�PRXercZ!Q�PRNKO

QetEZ�LKNE¦!JMXTXeZ!¦GQeZ!O¶PRNKO�¦!JcXeXTZ!¦!QeZGO»hKXeZ!OESU¦!QTSUJMN_kcXeZ!fThHZG¦!QeSU«MZG]¨y1{
��SUf&P�fTJR§a¦|PR]U]UZ!O�feq�J1JcQetESUNEr;hHPRX�PRq�ZGQeZ!X&PRNKOºj�����¦!JcXeXTZ�§
feh@JMNEOKf�QeJ±P�Qay1hESU¦|P^][QTS¨q;Z�fT¦|PR]UZM{á¤aQ�feZ!Z!q;f�XTZ|PRfTJMNHP^wE]UZ
QeJ;¦\tKJ�JcfeZ�QetEZÒf\PRq;Z��¯VWJMX[PR]U](Q\PRfTd1f|{[IKLEXeQTtEZ!XTq�JMXTZMk@SUQ�S¨f
`bZG]¨]�§ad1NEJR`�N¶¼ufTZ!Z[ZM{ r@{ (2�:.z½�Qet@PRQ3QetEZ2hEXeZ!¦GS¨fTZ"feZ!QTQeSUNEr�JRV_QetKZ
feq;J�JcQetESUNEr�h@PRX\P^q�Z!QTZ!X�SUN&Z!µ1hHJcNEZ!N1QeSuP^]Efeq;J�JcQetESUNEr�t@PRXeOK]¨y
P
Á�Z!¦!QTf[QetKZ¥hKXeZ!OESU¦!QTSUJMN�h@Z!X­VzJMXTq»PRNK¦!Z�¼ÏfeZ!Z�P^]UfeJ�I_SUrcLEXeZ���½!{�(Z!XaVzZG¦!Qe]Uy�fTQ\P^QeSUJMNHP^Xey�Q\P^fed1fbt@PRXeOK]¨y�fTL1Á�Z!X3VzXeJcq¿QetEZ2Z!µ1QeX\P
¦!JMXTXeZ!¦GQeSUJMN_k(feSUNE¦GZ�QTtEZ!SUX"Z!XeXTJMXef�� �O�M 
	� [ [ W 
 P W	� P^NEO�� �
	� [�[ W 
 P W	�QeZ!NKO¶QeJ�P
«cZ!X\P^rMZ[JcLEQ[PRN1y1`�P
y�f
{

(_Î�� = Ö"Ù = ÐÒÖ[Ñ BéÓ�Ñ;×���Ý¾Û&Ö

ó1JMq;Z"XeZ!fTLE]UQef¥P^XeZ�OESUfehE]uP
ycZ!O�SUNªI(SUrMLEXTZ �H{ �[]U]_SUOEZ
PRf[hKXeZ�§
feZ!N1QTZ!O�SUN&QetESUf(hHPRh@Z!X5tHP
«cZ5w@Z!Z!N�S¨q;hE]UZ!q�ZGN�QTZ!O¥P^NEO�QeZ!fTQeZ!O
JMN�QetKZ&hEXeZGOESU¦!QeSUJMN¾JRV%NKZ!`�fehHP^hHZGX¥f�PR]UZ!féVzJMXA�#�$��hHJcS¨N1QTf�JRV
f\P^]¨Zc{_s�tEZ©QeZ!fTQ%fTZ!Q_¦GJMNEfTS¨fTQef�JRV Gcm3`bZ!ZGd�f5P VzQeZ!X(QetEZ©QeX\P^SUNESUNEr
feZ!Q2QetHP^Q[tHP^f�wHZGZ!NªLKfeZ!O�VWJMX�¦!Jcq�hELEQ�PRQTS¨JcN�JRV5QetKZ"VzZ|P^QeLEXTZ
q»P^QeXeSUµ�k!t1y1h@Z!XehHP^X\P^q�Z!QTZ!Xef�PRNEO&q;JMfTQ�hEXeJcwHPRwE]UZ�q�J1OEZG]MhHP §
X\P^q�Z!QTZ!Xef
{"s�tEZ&q�J1OEZG]_hHP^X\PRq;Z!QeZGXef&PRXTZ&LEh@OHPRQTZ!Oª`3Z!Z!d1]Uy
LEfeSUNEr¾QetEZ�fT]¨SUOESUNEr�`�SUNEOEJR`�f�PRhEhEXTJ�P^¦\t�OEZ!fT¦!XeSUw@Z!O�PRw@JR«MZM{
s�tEZ�t�y1h@Z!Xeh@PRX\P^q�Z!QTZ!Xef¶P^NEO³VzZ|PRQTLEXeZ�q»P^QeXTS¨µ¯t@P
«MZ¶w@Z!Z!N
dMZ!hKQ�¦!JMNEfTQ\P^N�Q
{±s�tKZ»QTZ!feQ�ZGXeXeJcX�SUf�q;S¨N1LEfÒQetEZ�]UJMrc]¨SUdcZ!]US�§
tEJ1J1O_kHP
«cZ!X\P^rMZ!O�JR«MZGXbw@JMQTt»h@PRQeQTZ!XeNKfÚP^NEO�h@JMSUN1Qef�J^V%f�PR]UZM{
s�tEZ&NEZGQa`bJcXed�`�SUQTt�Qa`3J�tESUOEOEZ!N�LENESUQTf[PRhEh@Z|PRXTf�QeJ�w@Z&QetKZ
wHZGfeQ|{ïs�tKZ¯XeZ!rcLE]uPRXeSUÂ|P^QeSUJMNáQetEXTJMLErct*QetEZ¯²�P
yMZ!fTSuPRN¸PRhx§
hEXeJ1PR¦�t�¦
PRNENEJcQ5¦!Jcq�hE]UZ!QTZ!]Uy�P
«cJMSUO�QTtEZ[XTSUfed�JRV_JR«MZGXa¬HQTQeSUNErH{
ë2N»QTtEZ"JMQTtEZ!X[t@PRNEO_k1QTtEZ"wHZGfeQ�feJc]ULEQeSUJMN;`�SUQetEJcLEQbXTZ!rMLK]¹P^Xa§
SUÂ|PRQTS¨JcNº¼ÏNEJMQÒfetEJR`�NH½ÚS¨f"QTtEZ�JcNEZ�`�SUQet�JMNEZ�tESUOEOKZ!N¯LENESUQ|k
`�SUQet±P¾QeZ!fTQ�Z!XTXeJcX�J^V¥PRw@JMLEQ�iE{�=EkåS¨NK¦!XeZ|P^feSUNEr�X\P^hESUOE]Uy¶VzJcX
q�JcXeZ�tKS¨OKOEZ!N�LENKS¨QTf|{�s�tEZ¾feQ\P^X�fTtEJR`�f�QetEZ¾QeZ!fTQ�h@Z!XaVzJcXa§
q»P^NE¦!Z©VzJMX5Pé¬Hµ1Z!O�¦�tEJMSU¦!Z3JRV�QetKZ3VzZ|PRQTLEXeZ�q�PRQTXeSUµ8a�kRq»P^OEZ
wHZ VzJMXTZ�QetEZ�feQ�PRXeQÒJRVbQTtESUf¥hKXeJ|p�ZG¦!Q&P
VzQTZ!X"ç�LKS¨QTZ�P;]UJMQ2JRVbSUQ­§
Z!X\P^QeSUJMNKf[JRV3QetESUNEd1SUNErHk1QTXey1SUNEr»P^NEO�QeZ!fTQeSUNEr@{[s�tEZÒfeJM]ULEQTSUJMN
JMwEQ�PRSUNEZ!O;QetEXTJMLErct�QetEZ2q�LE]UQeS�§aQ\PRfTd1S¨NKr¥PRhKhEXeJ1PR¦�t�SUfbfTS¨rcNES�Vu§
SU¦|PRN1Qe]Uy�w@Z!QeQTZ!X|{3s�tEZÒXeSUrMt1Qet@PRNEO;feSUOEZ"fetEJR`�f2QetEZ"fTZ!NEfeSUQTS¨«c§
SUQay�QeJ;QetEZÒ¦\tKJMSU¦!Z&J^V QTtEZ&fTq�J1JMQTtESUNEr�h@PRX\P^q�Z!QTZ!X|{3s5PRd1SUNEr
� . æ�SUf[fTLEwHJchEQeSUq�PR]a°bP^Q[]UZ|PRfTQ2VzJMX�fTJMq�ZÒhHJcS¨N1QTf[JRV3f\PR]UZMk
QetEZ�QTSUq�Z&fTZ!XeSUZ!f�P^XeZ�¦!]UZ|P^Xe]Uy¶NEJcNEfeQ�PRQTS¨JcNHPRXTy�{ �[N1y¶¦�tEJcS¨¦GZ
JRV5P&Qay1hESU¦|P^]HfTq�J1JMQTtESUNEr"QeSUq�Z�w@Z!Qa`3Z!Z!N�tHPR]�V5P"yMZ|P^X[PRNEO�P
yMZ|P^X�]UZ|PROEf�QTJ�PRw@JMLEQ�QTtEZ"f\P^q�Z[h@Z!X­VzJMXTq»PRNK¦!ZM{

(_ÎA@ Ù = � = Ü
Ó�Ý��;Ñ�Ü = R ��Ý�Ø Ù_Ð&Ö"Û&Ü�B�Ü
Û&Ü = R
�¿feLEq;q»PRXTy�J^VbQetKZ�q;JMfeQ�SUq;hHJcXeQ\P^N1Q�hHPRX�PRq�ZGQeZ!XTf[SUN¶QetKZ
¦!JMq;hE]UZ!QeZ�fTy1feQeZGqêSUf&rMSU«MZGN¯S¨N¯s5P^wE]UZ�iE{���Q&QTtEZ�tESUrctEZ!feQ
]UZ!«MZ!]akc`bZ2tHP
«MZ2rM]UJMw@PR]1hHPRX�PRq;Z!QeZ!XTf<P^fbQTtEZ[N1LEq�w@Z!X5J^V�VzZ|P §
QeLEXTZ!f J UXWZY P�O�[ W Q�PRNEO³QetEZ;feq�J1JcQetESUNEr�hHP^X\PRq;Z!QeZGX��3{ªs�tKZ
¦�tEJMSU¦!Z�J^VäQTtEZ!feZ2fe¦|P^]uPRX5hHP^X\P^q�Z!QTZ!Xef5SUf�NEJcQ5Z!µ1QeXTZ!q�Z!]Uy&¦GXeSUQa§
SU¦|PR]3¼ufeZGZ�I(SUrMLEXTZ ��½�PRNKO¶¦|PRN�w@Z&wHP^feZ!O¶ZGS¨QTtEZ!X"JMN�Z!µ1h@Z!XeS�§
Z!NE¦!Z�`�SUQet;feSUq�SU]uPRX5O@PRQ\P^wHPRfTZ!f�JMX�w1y;QeZ!fTQeSUNEr�PÒVzZ!`·OES�Á�Z!Xa§
Z!N1Q5PR]UQeZ!XTNHPRQTSU«MZ!f
{_s�tESUf(S¨f(q�LE¦�t&]UZ!fef�QTtEZb¦
PRfeZ©VzJcX_QetKZbNEZGµ�Q



1 2 3 4 5 6 7 8
2.665

2.67

2.675

2.68

2.685

number of hidden units

te
st

 e
rr

or

0 20 40 60 80
2.665

2.67

2.675

2.68

2.685

1 / smoothing parameter

te
st

 e
rr

or

I(S¨rcLEXeZ��H°(s�Z!feQ3Z!XeXTJMX&¼Ïq�SUN1LEf�]¨JcrM]USUdMZ!]USUtEJ1J1OH½_P
«cZ!X\P^rMZ!O�JR«cZ!X�GMm"`3Z!Z!d1f[PRNKO �#���ÚhHJcS¨N1QTf5JRV_f�PR]UZM{5n�XTXeJMX3wHP^Xef3S¨NKOESU¦|PRQTZ[QetKZ
feSUrMNKS�¬@¦|PRNE¦GZ&JRV�QetEZ&OKS�Á�Z!XTZ!NE¦!Z�`�SUQet�QetEZÒwHZ!fTQ[fTJM]ULEQeSUJcN_{�?�Z�VWQetHP^NEO�feSUOEZM°3PRf[PÒVzLENK¦!QeSUJMN�J^V%QetKZ&N1LEq�wHZGXbJ^V tKS¨OKOEZ!N�LENESUQef
VzJMXÒfeq�J1JcQetESUNEr�hHP^X\PRq;Z!QeZGX��T.èæ0/ æcmE{�s�tEZ�fTQ\PRX�¦!JcXeXeZGfeh@JMNEOEf�QTJªQTtEZ�h@Z!X­VzJMXTq»PRNK¦!Z�`�SUQet±P�¦�tEJcS¨¦GZ�JRV�QetKXeZ!Z;VzZ|P^QeLEXTZ!f
JMwEQ�PRSUNEZ!O�P
VzQTZ!X3Z!µ1QeZ!NEfTSU«MZ"QeXTS¹P^]äP^NEO�ZGXeXeJcX|{�EéS¨rct1QetHP^NEO�feSUOEZM°5P^f<PÚVzLENK¦!QeSUJMN�J^V_QetEZ"Qay1hESU¦|P^]HfTq�J1JMQTtESUNEr"QeSUq�Z&¼ÏN�LKq�wHZ!X©JRV
`bZGZ!d1f\½3VWJMX�QetKZ¥NKZ!Qa`bJcXed;`�S¨QTt�Qa`bJ�tESUOEOEZ!N�LENKS¨QTf|{

]UZ!«MZ!]3JRV3hHPRX�PRq�ZGQeZ!XTf|°&QTtEZ�SUNEhELEQ­§ãQTJR§atESUOEOEZ!N�`3Z!SUrMt1Qef&PRNKO
QetEZ�t1y1h@Z!XehHP^X\P^q�Z!QTZ!Xef&J^VbQetKZ�hEXeSUJMX2OESUfeQTXeSUwELEQTS¨JcN_{&s�tKZ!feZ
hHPRX�PRq;Z!QeZ!XTf<P^XeZ2Qay�hKS¨¦
PR]@QeJ&QTtEZ[Q�PRfed�P^Q5tHP^NEO_{5IKJMX5Z!µEP^q�§
hE]UZMk@SUN»hKXeZ!OESU¦!QTSUNEr�NEZG`�fehHP^hHZ!XÒf\PR]UZ!f
k@QetEZ!y�q�P
y�wHZ&ç1LESUQTZ
OES�ÁäZGXeZ!N1QÒVzJMX"OES�Á�Z!XeZ!N1Q&O@P
y�f"J^V<QTtEZ�`bZGZ!d�{�s�tKZ!yª¦
PRN¯w@Z
JMhEQTSUq�SUÂ!Z!O�JMN�P XeZ!hEXTZ!feZGN�Q�PRQTS¨«cZ¯feZ!Q�J^VÚQ�PRfTd�f�PRNEOádMZ!hEQ
¬Hµ1Z!O¯P
VzQTZ!Xe`�PRXTOEf|{Òs�tEZ&q�J1OEZG]%PRNKOªfT¦|PR]UZ�hHPRX�PRq�ZGQeZ!XTf¥PRf
`bZG]¨]�PRfÒQetEZ�¦!JcXeXTZ!¦!QeSUJcN±QeZGXeq�f�PRXeZ�Jcw1«�SUJcLEfe]Uy¶fThHZ!¦GS�¬@¦�QeJ
Z|PR¦�t¶Q�PRfTdä{3®¯Z�P^fefTLEq�Z"Qet@PRQ�QetKZ&q�J1OEZ!]�h@PRX\P^q�Z!QTZ!Xef"PRXTZ
XeJcLErMtE]Uy�feQ�PRQTS¨JcNHPRXTy�JR«MZ!X"QetKZ�]UZ!NErcQet¶J^VbQetKZ�QTX\PRSUNESUNEr�fTZ!Q
PRNEO;¦|PRN;Qet1LEf�w@Z[OEZGQeZ!XTq�SUNEZ!O�QetKXeJMLKrMt»PÚfe]USUOESUNEr&`�SUNEOEJR`
PRhEhKXeJ�P^¦�t_{¿s�tEZ�¦!JMXTXeZ!¦!QTSUJMN*QeZGXeq�f;¦|PRN·w@ZªSUN1QeZ!XThEXeZGQeZ!O
PRf2¦!JMXTXeZ!¦!QTSUJMNEf"QeJ;QetEZÒfe¦|P^]¨ZÒhHPRX�PRq�ZGQeZ!XTf|{�s�tEZGfeZ�q»P
y�w@Z
q�LE¦�t�]¨ZGfef[fTQ\P^QeSUJMNHP^Xey¶PRNKO»fTtEJMLK]¨O¾wHZ&LKhHOHP^QeZ!O¾`�S¨QTt¶QetKZ
PROEOKS¨QTSUJMN�J^V%Z!«cZ!Xey�fTS¨NKrM]UZ"hHPRQTQeZ!XTN_{

(_Î)( ÜG×*Ð&Ñ;Ó  »Ö2×*Ö[Ý = Ù �;Ý»Ø BAE»Ñ =&A Ö2Ñ
Ø�Ü!Ñ;Ö"Û = Ü
Ó�Ý¶Ù

?�Z!Q�LKf�XTZ!¦|PRhKS¨QTLE]uPRQTZ�JMLKX�P^hEhEXeJ1PR¦�tºP^NEO±LKNEOEZ!XT]¨y1SUNErªP^fa§
feLEq;hEQeSUJcNEf|{�®¯Z�feQ\P^XeQTZ!O±`�SUQet�QetKZ�JMwEfTZ!Xe«MP^QeSUJMN�QetHP^Q&`3Z
NEZ!Z!OKZ!OÇfTJMq;Z�QeX\P^NEfaVWJMXeq�PRQTS¨JcN�VzXeJcqêQetKZ¶hHJcfefTS¨wK]¨y¯ç1LESUQTZ
tESUrMt1§aOESUq�ZGNEfeSUJMN@PR]@S¨NKhELEQ�feh@PR¦!Z&QTJ�P�q�LE¦�t;]¨JR`3Z!X�OESUq;Z!N1§
feSUJMN@PR]@VzZ|P^QeLEXTZ&feh@PR¦!ZM{©®¯Z[hEXTJMh@JMfTZ!O¶QeJ�]UZ|P^XeN�QetKS¨f�QTX\P^NEfa§
VzJMXTq»P^QeSUJMN³QetEXTJMLErctÇP¯q�PRµ1SUq�LEqï]USUdMZ!]USUtEJ1J1O±hEXTJ1¦!Z!OELEXTZ
JMN�QetKZ¥`3Z!SUrMt1QTfbJ^V P�t1LErMZ"NEZGQa`bJcXed�¦!JcN�Q�PRSUNESUNEr�PR]U]@Q\PRfTd1f|{
¤aNªQTtESUf[`3Z�OKS¨O¾NEJMQ2S¨NK¦!JMXThHJcX\PRQTZ�P^N1y»hKXeSUJMX"SUN1VzJcXeq»P^QeSUJMN(k
NEJMX�OKS¨O�`3Z�`bJcXeXey�PRw@JMLEQ�NKJMNEfTQ\PRQTSUJMNHP^XeSUQay¯JRV&QetKZ¶QeSUq�Z
feZ!XTSUZ!f¶SUN1«MJM]U«cZ!O_{��"Z!Z!hKS¨NKrºQTtEZ�`bZ!SUrct�QTf;VzXeJcq/SUNEhELKQ�QeJ
tESUOEOEZ!N³LENESUQefÚ¬Hµ1Z!O_k5`3Z�QetKZ!N±h@Z!XaVWJMXeq;Z!O±P�tESUZ!X�PRXT¦\tKS¨¦
PR]
²<P
ycZ!feSuP^N�PRNHP^]Uy�fTSUf�QeJ[¦GJMq�hKLEQeZ�t1y1hHZ!XThHPRX�PRq;Z!QeZ!XTf|kR`�tKS¨¦�t_k
XeJcLErMtE]Uy�fThHZ|P^d1S¨NKrHkcr�P
«MZ2LEf3QetEZ"hEXTJMh@Z!X�XeZ!rcLE]uPRXTS¨Â
PRQeSUJcN�JRV
QetEZ�q�J1OEZG]�hHPRX�PRq�ZGQeZ!XTf�feh@Z!¦!S�¬H¦�QeJ³Z|PR¦�t�Q�PRfTdä{D�[r�P^SUN_k

`bZ2OESUfeXTZ!r�P^XeOEZ!O¶P^N�y�J^V_QetEZ2NEJMNKfeQ\P^QeSUJMN@PRXeSUQay�SUN�QetKZ[OHP^Q\PE{
I(S¨N@PR]U]Uy�kRdcZ!Z!hESUNEr�w@JMQTt�QTtEZ"t�y1h@Z!Xeh@PRX\P^q�Z!QTZ!Xef[P^NEO�SUNEhELEQ­§
QeJ^§ãtESUOEOKZ!N±`3Z!SUrMt1QefÒ¬Hµ1Z!O_k�`3Z�hKXeJMh@JMfTZ!O�PRN³Z!µ1hHJcNEZ!N1QeSuPR]
feq;J�JcQetESUNErÒhEXeJ1¦!Z!OKLEXeZ�QeJ�¦!JcXeXTZ!¦!Q�VWJMX�NEJcNEfeQ�PRQeSUJcNHPRXTS¨QTSUZ!f|{
®¯Z[q;S¨rct1Q_QeXTy»P^NEO�QetESUNEd�J^V_`<P
y1f5QTJ�SUN1QeZGrMX\P^QeZ2QetEZ"hHP^XeQef
JRVHJcLEX%P^hEhEXTJ�PR¦�t_k^S¨NKfeQeZ
PRO�JRVHPRhEhK]¨y1SUNEr�QTtEZ!q¸fTZ!ç1LEZ!N1QeSuP^]¨]Uy1{
IEJcX[Z!µEP^q�hE]UZMk1SUQ[q�P
y�wHZÒhHJcfefeSUwE]UZ�QeJ�QTXeZ|P^Q¥QTtEZ�S¨NKhELEQ�QeJ
tESUOEOEZ!N¯`3Z!SUrMt1QTf�PRf"t1y1hHZ!XThHPRX�PRq;Z!QeZ!XTf|k�Sa{ ZM{Uk_PRQ"QTtEZ�f\P^q�Z
]UZ!«MZ!]_P^f5QetKZ¥t1y1h@Z!XehHP^X\P^q�Z!QTZ!Xef 
 VzJMX5QTtEZ[q;Z|PRN�P^NEO�«MPRXTS�§
PRNE¦GZ¶JRV"JMLEX�hEXTSUJMX�OESUfeQTXeSUwELEQTSUJMN_{³s�tEZ¶hEXTJMwE]UZ!q tEZ!XeZ¾S¨f
QetHP^Q�S¨Q�SUf�q�LE¦�t&q�JcXeZ5OKS�ß�¦GLE]UQ_QeJ"¦!Jcq�hELKQeZ3tEJR`±P2¦\t@PRNErcZ
SUN�QetEZ�t1y1hHZ!XThHPRX�PRq;Z!QeZ!XTf�J^V�QetEZ�hEXTS¨JcX�OESUfTQeXeSUwELKQeSUJMN�P
VÏ§
VzZ!¦!QTfbQTtEZ[SUNEhKLEQa§aQeJ^§ãtESUOEOKZ!N�`3Z!SUrMt1QTf5QetHP^N�«1S¨¦GZ�«MZ!XTf\PE{5ë2LEX
QeXTZ|PRQTq�Z!N1Q�VWJM]U]UJR`�f&VzXTJMq QetEZ�PRfefTLEq�hKQeSUJMN�Qet@PRQ�QTtESUf�Z�Vu§
VzZ!¦!Q"SUf�NEZ!rc]US¨rcSUwE]UZ�VzJcX[hEX�PR¦!QTS¨¦
PR]_hKLEXeh@JMfTZ!f|{2¤aQ[SUf�NEJcQ[Z|P^fey
QeJ�feZ!Z�tEJR`¿QTJ¶rMJ�wHZGyMJMNKO¯QetESUf�feSUq�hE]US�¬H¦|P^QeSUJMN(k�`�SUQetEJcLEQ
tHP
«1SUNEr"QeJ�XeZ!]Uy�JMN�hEXTJ�¦GZ!OELEXTZ!f�QetHP^Q<P^XeZ�¦!Jcq�hELKQ\PRQTSUJMNHP^]¨]Uy
LEN1VzZ
PRfeSUwE]UZ2VzJcX[PRN1y�XeZ|P^feJcNHPRwE]UZ"N1LEq�w@Z!X�JRV�Q\PRfTd1f|{
�[w@JMLEQ�SUN1QeZ!rcX\P^QeSUNEr¯NEJcNEfeQ�PRQeSUJcNHPRXTS¨Qay�P^NEO�QetKZ¶²<P
ycZ!feSuP^N
tESUZ!X\P^Xe¦�tESU¦|P^] P^NHPR]Uy1feSUf
k1`bZ&q�P
y�w@Z&fTJMq�ZG`�tHPRQ�q;JMXeZ2hHJcfa§
SUQeSU«MZM{�s�tKZ!XeZ¶t@PRf�w@Z!Z!NáfeJMq;Z�XTZ!¦!Z!N1Q�`bJcXed�k5`�tKS¨¦�t�¦|P^N
wHZ�«1SUZ!`3Z!O±PRf�P;¬HXTfeQ�PRQTQeZ!q;hEQ&QTJ¶¦!JMq�wKS¨NKZ��&PR]Uq�PRN¾¬H]�§
QeZ!XTSUNEr±PRNEO�QTtEZ¶²�P
yMZ!fTS¹P^N�Z!«1S¨OKZ!NE¦!Z�VWX\PRq;Z!`3JMXed�( m>.e{³¤aN
QetESUf¯PRhEhKXeJ�P^¦�t¸QetKZ±t1y1hHZ!XThHPRX�PRq;Z!QeZ!XTf±PRXTZ±XeZG¦!JMq;hELEQeZGO
Z!«MZGXey±QTSUq�Z�feQTZ!h_{±óxS¨q;SU]¹P^X[SUOEZ|P^f�q�P
y¶w@Z»PRhKhE]US¨¦
PRwE]UZ�QeJ
JMLEX�q�LE]UQeS�§aQ\P^fed¶fTS¨QTLHPRQTSUJMN_k�PR]UQetKJMLErct±PR]UfeJ¶tKZ!XeZ�`3Z�tHP
«cZ
QeJ�`3JMXTXey»P^wHJcLEQ�QetKZ¥¦GJMq�hKLEQ\P^QeSUJMNHP^]EVWZ|PRfTS¨wKS¨]USUQay1{
�[NEJcQetEZGX�SUq�hKXeJR«MZGq�Z!N1Q�¦!JcLE]UO¯wHZ;QeJ�`bJcXed�`�SUQet±P;q�JcXeZ
¦!JMq;hE]USU¦|PRQTZ!O�hEXeSUJcX�VzJMX©QetEZ2q�J1OEZ!]Eh@PRX\P^q�Z!QTZ!Xef3JRV_QTtEZ[OKS�VÏ§
VzZ!XTZ!N1Q&Q\P^fed1f"QetHP^NªQTtEZ g PRLEfTfeSuPRN¶¦GJMNEfTS¨OKZ!XeZ!O³SUN¶QetESUf"hHP §
hHZGX|{5ë2NEZ3feLErcrMZ!fTQeSUJMN&SUf(QeJ[Q�PRdcZbPRNEJcQetEZGX�VzLENK¦!QeSUJMN@PR]cVzJMXTqªk



�0����= ��� � ����!$��#&�9��#���5 
 #�� � 
 �
����� � ���6!��	�6�4���

 UXWZY P�O
[ W Q 56���U=��$���
� 84#����4��5<�45�#���� !���59������5�� ����� � �	�
� ����#��$5'!"�
��������� ���$���^����� ��59!��
� ��� �6�3��84#&59:[�9������� �����$� !���59������5�� ����� � �	�
� ����#��$5'!"�
��������� ���$���^����� ��59!��
� #&5��4�9��� �����^8�#������$5 7 ��#�:�8���� !���59������5�� ����� � ���4����#�� ���
���<���"����5�#&5':
� 8��
� �����'������� ��������� !���59������5�� ����� � �����
�"��#���5 #&5��^�����$5'!"�
� ��!������U�9������� �����$��� ���&#��0#&59: 7 #&5���� 7 ��� ��!�#&%'! � ���
#��U��� �&#�� �$�&#&8 �6���
� � �����$� �'������� ��������� ���&#��0#&59: 7 #&5���� 7 ��� ��!�#&%'! �! "�M������#�� �3��#���5
# !���������!���#���5 ���$��� � ��#&5':����S�'�3�����$��5 ��� ��!�#&%'! �	�
� ��5'��5���#���� ��� �6�
��8�#&5':

s5P^wE]UZ¥iE°%$3tHP^X\PR¦GQeZ!XTS¨fTQeSU¦!f"JRV�QetEZÒq�JMfTQ5SUq�h@JMXTQ\PRN1Q5h@PRX\P^q�Z!QTZ!Xef
{

VzJMX�Z!µEPRq;hE]UZMk_P¾¦!]ULEfeQTZ!X�JRV g PRLEfTfeSuPRNEfÒJMX�P�hEXeSUJcX&`�tESU¦�t
VzJMXT¦!Z!f&Z
PR¦�t¯Q\P^fed�QeJ;VzJ1¦!LEf"JMN¯P;feLEwKfeZ!Q�JRV�QetEZ�P
«MP^SU]¹P^wE]UZ
VzZ|P^QeLEXTZ!f|{A�2N¶Z!«cZ!N¶q�JcXeZ&PRhKhHZ|P^]US¨NKr�P^hEhEXeJ1PR¦�t¶`3JMLE]UO�w@Z
QeJ;q»PRdcZ"QetEZ&hKXeSUJMX2OESUfeQeXTSUwELEQeSUJcN¶OEZ!h@Z!NEOEZGN�QÒJMN¯¼ud1NEJR`�NH½
¦�tHPRX�PR¦!QTZ!XeSUfeQTSU¦!f�J^VbQetKZ�hHP^XeQTS¨¦GLE]uPRX"Q\P^fed�{"¤aNªJcLEX"NEZ!`�fThHP
§
hHZGXb¦|P^feZMkcQetKZ[`�SUOEQet�PRNKO�q�Z|P^N&JRV�QetEZ�OKS¨fTQeXTS¨wKLEQeSUJMN�¦!JcLE]UO
wHZÒVzLENK¦!QeSUJMNKf¥J^VbQetKZ�OESUfTQ\PRNK¦!Z&VWXeJMqòQTtEZ�hHJcS¨N1Q2JRVbf�PR]UZ&QeJ
QetEZ�w@Z|P^¦\t(kMQTtEZ�hHJchELE]uPRQTSUJMN&OEZGNEfeSUQay�S¨N�QetKZ�«�SU¦!SUNESUQay"JRV�QetKZ
hHJcSUN�Q"J^Vbf\P^]¨Zck%P^NEOªfTJ�JMN_{Òs�tEZ�t1y�h@Z!XThHPRX�PRq�ZGQeZ!XTf&QeJ�w@Z
SUN1VzZ!XTXeZ!O�VzXTJMq QetEZ�OHP^Q\P2`3JMLE]UO�wHZ�QTtEZ�hHPRX�PRq;Z!QeZ!XTf�S¨N�QetKS¨f
VzLENE¦GQeSUJMNHP^]�OEZ!h@Z!NEOEZGNE¦!y1{

�'& F)(�>+*-,zC+.0/@C�?¯C�(01
s�tESUfbXTZ!feZ
PRXe¦�t¶`�PRf3feLKhEhHJcXeQTZ!O�w�y�QTtEZ[s�Z!¦�tENKJM]UJMrcy�IKJMLENx§
OHPRQTSUJMN�ó1s�®¸kMP^hEhE]USUZ!O�fT¦!SUZ!NE¦!Z"OESU«1SUfeSUJMNÒJRV�Y[®�ëÇP^NEO�QetKZ
QeZ!¦�tENKJM]UJMrcyºhKXeJMrcX\P^q�q�Z;JRV&QetKZ ´�SUNESUfTQeXey�J^VÒn ¦!JMNEJcq�SU¦
��Á_PRSUXef
{

È3254�2 ¡ 206 £ 2 �(Uj�. �@{�²�PRµ1QeZGX|{ � ²<P
ycZ!feSuPRN57RSUN1VzJcXeq»P^QeSUJMN¿QTtEZ!JMXTZ!QeSU¦
q;J�OKZ!]HJ^V%]UZ|P^XeNESUNEr�QTJ�]UZ|P^XeN�«1S¹PÒq�LE]UQeSUhE]UZ�Q�PRfed;f\P^q�§
hE]USUNEr@{98b��:	;0� `0(=< (_�	��`V��`�>ckHi�GK°�=�? � 1EkEj 1	1�=E{( i>.HEÒ{�$�P^XeLHP^NHPE{�´�LE]UQeSUQ�PRfed�]UZ|P^XeNESUNEr@{98b��:@;V��`0(A< ( � ��`�B
��`�>MkEi4GE° �HjC? =MmKkEj*1 1 =K{(2�>.D$"{%$3tHPRQ­¬HZ!]UO_{FE);0('G `V�#]IH�J��KJ��Z&LE4�NM!(PO (*�
��(
J
Q�� `
R_`0' ����S�T�:*')���	`K{U$3tHP^hEq»P^NWVèô"PR]U]ak�?�JMNKOEJMN_kåVzJcLEXeQTt
Z!OKS¨QTSUJMN_k�j 1�G	1K{( � .&²"{¥n%VzXeJcN7PRNKOX$"{"´�JMXTXeSUf|{ZY"PRQ�P�PRNHP^]Uy�fTSUfªLEfTSUNEr
ó1QTZ!SUN J fbZGfeQeSUq�PRQeJcXbPRNKO�SUQef�rcZ!NEZ!X�PR]USUÂ|PRQTS¨JcNEf|{\[���T$��`0�#]
��& 'K;0('G]M!(*�
�N:_�	`^O ')�	')�KJ�' �N:_��]_G`J@J���:*� �	')���	`Ek
=cæE°2�Ejcj	?
�Kj*1Ek@j*1�=MmK{( m>. �@{1OEZ�IKXeZ!SUQ\P^f|kE´¯{1Y2SUX\PRN
p!PRN_kEP^NEO ��{ g ZGZM{�E�Z!rcLE]uPRX­§
SUf\P^QeSUJMN¾S¨N¾feZ!ç1LEZ!N1QTS¹P^]5]UZ|PRXTNESUNEr»P^]UrMJMXTSUQetEq;f|{2¤aNWGaS�B
b �	`+:_(�J-��`!c (�T$�Z��]dR_`�&�� �
MS� ' � �	`!eA�Z��:_(
J	J���`�>fOdH�J�')(�MfJ
gihMk+$�PRq�wKXeSUOErMZckHj 1	1�GK{E´�¤as ��XTZ!fef
{

( l>.8��{ g Z!]Uq»P^N_k��@{j$�P^Xe]USUN_k�ô�{3ó1QeZ!XTN_k�PRNEOkY�{�E�LKwESUN_{
l���H#(�J����	`^S	�	')���	`V�#]IH�J��KJ!{m$3tHP^hEq»P^NUVðô¥PR]U]ak�?�JMNx§
OEJcN_k�j*1 1MmK{(�=>. �@{ g tEJcfeNªP^NEOon�{H²3Z!NErcSUJH{[´�LK]¨QTS�§ãQ�PRfed;]UZ|PRXTNESUNEr�VzJcX
fTQeJ1¦�d�feZ!]UZ!¦GQeSUJMN_{ð¤aNÇ´¯{�´�JcÂ!Z!X|k&´ {��cJMXTOHPRN_k"PRNKO
s&{ �(Z!QefT¦\tKZMk@Z!OESUQeJcXef|k5GpS b � `+:_(
J ��`'c (�T$�Z��])R `�&
�	�
M!��B
')���	`oeA����:_(�J@J���`�>oOdH�J�')(�MfJrqck�hHP^rMZ!f81#�1l�?01MmMiKkd$�P^q�§
wEXTSUOErMZMk�j 1	1�=E{E´�¤as � XeZ!fTf|{(&G>.DY�{R´¶PR¦ �ÚP
y1{E²�P
yMZGfeSuPRN�SUN�QTZ!Xeh@JM]uP^QeSUJMN_{+c (�T$���#]ts ��MAB
�)T�')�	')��� `Ek0�@° �@j|mu?��	� =EkEj 1	1ciE{(21>.DY�{6E�LEwKS¨N({ �[feSUNEr"Z!q;hESUXeSU¦|P^]�²�P
yMZGfeSuPRN�QeZ!¦�tENKS¨ç1LEZGfbSUN
QTtEZ�]uP
`*fT¦\tKJ�Jc]5«MPR]USUOESUQay�fTQeLEOKS¨ZGf�¼Ï`�SUQet�OESUfe¦!LEfTfeSUJMN@½!{
[$��T$��`V�#]A�Z& 'K;0(PG]MS( ���N:_�	`vO ')�	')�KJ�' �N:_��]_G`J@J���:*� �	')���	`Ek=cmE°&GMæKj	?�Gci =Kk�j 1�GcæE{(Uj|æ>.�ó�{@s�tEXTLEN¯PRNEO ?5{ ��X�PRQeQ
k_ZGOESUQeJMXTf|{-8���:@;V��`0(!< ( � ��`�B
��`�>�wxO (	: � `+SyO#�0(	:*����]jRzJ	JCT$( � `LR_`+S�T�: ' � b ({EL�Z� `�J�&�( �!k
Y2JMXTOEXeZG¦\t1Q
k_j*1 1 =K{ �"]UL1`bZ!XA�2¦|PROKZ!q�SU¦M{


