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465�I HOV�13I X_WOI + 5CE.-0I / I:1 ��c0WCl.-0/ 1ME TWV�-ZX meK2+.-05�l.-0V�WYE./ KLI HJK2-�K2+SHJK X_WOI ��%���V�-^V�WOIL5iN3-^/L/�/LWYRiI2c^-qHOE.l
K2+.-�V�- HOE�/2]6RSHJI2-^l�-0ILI2WOI p V�/2- v l.1M/ K2WOILK21MWYE V�-^HO/2RiI2-OmeK2+.- I2-�-��.13/LK2/�HOE HOck+.13- �OHJ4SN3- �e-^c K2WOI�/LR.ck+�K2+SHJK
 ��� V�� n m:X_WOI � � �0V � n � �qr WOI2-^W �e-0I^mSK2+.-05s/2+.WA� K2+SHJKbHOEtHOck+.1M- �OHJ4SNM- �e-0c0K2WOIqc^HOE 4:-�X_WYR.E.l � 1UK2+
 *) " o HOE.l� + � V$��* +.-05'HON3/2W /2+.WA��K2+SHJK HO/ � +�� o m  ) � o�� � HOE.l� + " o 13/ HOck+.13- �OHJ4SN3-?�



u � ����� ��� 
������ ��� 
 �
	 � ��� � ���

D

R R  -

D

R R  - R  - R R

D

1 12

2

23 4 3

original

1
3

4
D

Pj1MaYRiI2-DV$� Y ' � \e[G, f � `)-0c^W6l.1ME.a K2+.-�T.I2/LK � )�4.dS/
WYXCK2+.- 4S13ESHJIL5\l.-0/2c I213d.K213WYE�5i13-^N3l./
H�I2-0d.I2W6l.R.c0K213WYE
��13K2+�l.13/LK2WOILK213WYE � )���`)-0c^W6l.1ME.a HOEsHOl.l.1UK21MWYESHON �!+ $ � ) 4.dS/0m.X_WOI�HhK2WOK HON:I HJK2-)WYX �!+"4.dS/^mi5C1M-0NMl./,H
I2- d.I2WCl.R.c K21MWYE'WYXjl.1M/ K2WOILK21MWYE � +�
 � )km HOE.l'/2W�WYE �

����� � �
	 ��	��
	^��� �)�=! � 	��(��	^	 � �'	 �(�"!,� #%	'&(�)�

f +SHJd.K2-0I!\�KLI2- HJK2/"K2+.-)I HJK2-)NMWY/L/,WYXjr(`), f /9��DFE'R./L1ME.a�d HOc4"e- K / 4 HO/L-^l c^WYV�V�R.E.1Mc^HJK21MWYE /L5C/LK2-0V�/ X_WOI
l.-0NgH^5 / /2-0E./21UK21 �e-"lSHJK HqK 56d -0/^me1UK�V H^5h4:-�E.-0c^-0/2/2HJIL5�X_WOI=K2+.- I2-0c^-01 �e- I=K2W)4SR.1MN3l�HblSHJK HqI2-^c0WYE./LKLI2R.c K21MWYE
4 HO/L-^ltWYE HOE 13E.c^WYV dSNM- K2-�lSHJK H l.-0/2c I213d.K213WYE � � E r(`), f 13/�H c0WCl.- l.-0/213aYE.-^l(K2W�aY1 �e-�aYW6WCl(I HJK2->/
l.13/LK2WOILK213WYE d - I2X_WOI2V HOE.c0-)R.E.l.- I H �OHJI21M- K 5�WYX�d HOc4"e- K /FN3WY/2/"/Lc^-0ESHJI21MWY/N��Pj1MaYRiI2- V$� \�/2+.WA� /,H n / d HOc4"e-0K
r(`), f p n `), f v �4+ -hV�- HO/LRiI2- n `-, f d:-0I2X_WOI2V�HOE.c^-\HO/ p � )���� + � ��� � � ) � � + v m2� +.- I2- p � � � ��� v � �



��� � ��� ��� � � � � � 	 ��
 � 
 � � � � ��� 
 � ��
 ��� � �
	 ��
 .

�0V � n ��HJI2-)K2+.-b->�Cd -0c0K2-0l�I HJK2-�HOE.lsl.13/LK2WOILK213WYE�X_WOI d HOc4"e-0K � HOE.l ��� 1M/ K2+.-b->�Cd -0c0K2-0l'l.1M/ K2WOILK21MWYE�13E
O WY13E6K2NU5 l.-^c0WCl.13E.a K2+.-bKR� W d HOc4"e- K2/9�

RRate

RRate

RRate

Rate R +R

D
Packet 2 only

Packets 1, 2

Packet 2

Packet 1 only

RRate

Packet 1

Reproduced Images Original Image

D

Distortion

1

2

1

1 2

2

1D

2

0

Pj1MaYRiI2- V$� \ ' � n `), f X_WOIh1MV�HOaY-�c^W6l.1ME.a<�'`q-^c0WCl.13E.asK2+.-�T.I2/LK\4S13ESHJIL5 l.-0/2c I213d.K213WYE�� 1UK2+ � ))4.dS/
5C1M-0NMl./�H�I2- d.I2WCl.R.c K21MWYE � 1UK2+ l.13/LK2WOILK213WYE � ) mZl.-0c^W6l.1ME.asHOE.WOK2+.-0I�l.-^/Lc0I21Ud.K21MWYE ��13K2+ �!+b4.dS/b5i13-^N3l./
H�I2-0d.I2W6l.R.c0K213WYE'WYXjl.1M/ K2WOILK21MWYE � +0m HOE.l'l.-^c0WCl.13E.a�4:WOK2+sWYXZK2+.-0V	O WY13E6K2NU5 5C1M-0NMl./�H�I2-0d.I2W6l.R.c0K213WYE'WYX
l.13/LK2WOILK213WYE ��� 
AV�13E�� � )�� � + � �

*,+.-'I HJK2-'NMWY/L/�WYX)HOE r(`), f l.-0/2c I2134:-^/ K2+.-'d - I2X_WOI2V HOE.c0-'d:-^ESHONUK21M-0/�WYXbr(`), f /�I2-^NMHJK21 �e- K2W
V^[G, f /9�"D V�-^HO/2RiI2-bK2+.1M/,d -0ESHON3KF5�465'K2+.-�I HJK2-�NMWY/L/ �e-0c0K2WOI  " p  � �� *) �  ,+ v WYX=HOE(r(`), f � Cq1 �e-0E
I HJK2-�/Fl.13/LK2WOILK213WYE�X_R.E.c K21MWYE � p�� v mCK2+.-bI HJK2-)NMWY/L/,WYXjH n `-, f 1M/  � " � � $ � p���� v p � " o �9V � nev p +.-0I2-
� � " � )���� + v �



- � ����� ��� 
������ ��� 
 �
	 � ��� � ���

����� � �
	 ��	��
	^��� ! !,�b�
� ��	�� �"!��$#%	'&(�)�

DFE f +SHJd.K2- I � m�Dqc0WYE./213l.-0I)K2+.- d.I2WO4SN3-^V WYX�l.1M/ KLI2134SRiK2-0l lSHJK H�c0WYV�d.I2-0/2/L1MWYE �hDFE /LWYV�- /L13K2RSHJK213WYE./^m
/L- �e- I HONO/2-0E.l.-0I2/�V H^5)/L-^E.l�13E.X_WOI2V HJK213WYEqK2W H c^WYV�V�WYE)I2-0c^-01 �e- I�/L1MV�R.NUK HOE.-^WYR./LN35?��DFXCc^WYV�V�R.E.1Mc^HJK21MWYE
HOV�WYE.a�K2+.- /L-^E.l.- I2/j13/jE.WOK
HON3NMWA� -^lQm^K2+.-^E-� - c^HONMNOK2+.- /L5C/LK2-0V H�V�R.N3K21UdSNM-�HOc^c0-^/L/Z/L5C/LK2-0V �����SHOV dSNM-0/
WYXjV�R.N3K21UdSNM-bHOc^c0-^/L/�/ 5i/ K2-^V�/�1ME.c0NMR.l.-b/ HJK2-0NMN313K2-)/L5C/LK2-0V�/[� +.- I2-�V HOEe5�1ME.l.- d -0E.l.-^EeK / HJK2-0NMN313K2-0/[��1M/L+
K2W c^WYV�V�R.E.1Mc^HJK2-8��13K2+ H c^WYV�V�WYE aOI2WYR.E.l I2-^c0-^1 �e-0I^m
HOE.l /2-0E./2WOI�HJILI H 5 /L5C/LK2-0V�/0m � +.- I2- HONMN�K2+.-
/L-^E./LWOI2/b13EtK2+.- / 5i/ K2-^V HJI2- /L-^E.l.13E.a'13E.X_WOI2V HJK213WYE K2W'H c^-0E6KLI HONjd.I2W6c^-0/2/L1ME.a�R.E.1UK���+.1Mck+(d.I2W6c^-0/2/L-^/
K2+.-,lSHJK H)c^WYN3NM-0c0K2-0lh4C5 HON3N.WYXSK2+.-,/L-^E./LWOI2/9�
DFE�/2R.ck+ /L5C/LK2-0V�/0mYK2+.-,/L-^E.l.- I2/�V H^5hKLI HOE./LV�1UK�c^WOILI2-0NgHJK2-0l
13E.X_WOI2V HJK213WYE)K2W,K2+.-=I2-^c0-^1 �e-0I^m^4SRiKZc^W6WOd - I HJK21MWYE�HOV�WYE.a K2+.-�/L-^E.l.- I2/Z1M/�E.WOK�d WY/L/21U4SNM-�WOI�d.I2WY+.1U4S13K21 �e-^NU5

-��id:-^E./L1 �e- /L1ME.c0-sK2+.- /2-0E.l.-0I2/ HJI2-sI2-0V�WOK2-0N35
NMW6c HJK2-0l ��r � , f / HJI2- /2WYRiI2c0- c^W6l.-^/ l.-0/213aYE.-^lAX_WOI
V�R.NUK213dSN3-�HOc0c^-0/2/�/ 5i/ K2-^V�/9� Pj1MaYRiI2- V$� � /L+.W7��/�H n / /2-0E.l.-0I�r � , f p n � , f v �	+ -�V�- HO/LRiI2- n � , f
d:-0I2X_WOI2V�HOE.c^-'HO/ p � )�� �!+�� � )�� � + v m�� +.- I2- p � ) � � ) v HOE.l p �!+�� � + v HJI2-�K2+.-'-��id:-^c K2-^l I HJK2-0/�HOE.l
l.13/LK2WOILK213WYE./,X_WOI�/2WYRiI2c0- � HOE.l�
 I2-0/Ld:-^c K21 �e-0N35?�

DFE V � .ZYim ,6NM- dS1gHOE HOE.lE+ WYNMX�/2+.WA� -^l(K2+.-�/2RiILd.I213/213E.a�I2-0/2R.NUKbK2+SHJK�1ME.l.- d -0E.l.-^EeK\-0E.c^W6l.-0I2/b1ME H
N3WY/2/LNM-0/2/ n � , f c HOE�-0/2/L-^EeK21gHON3N35 HOck+.13- �e- K2+.-b/ HOV�-qd - I2X_WOI2V HOE.c0-bHO/�H�/213E.aYNM-)-0E.c^W6l.-0I p WOI�Hhd HO1UI,WYX
c0WCWOd:-0I HJK213E.ah-^E.c0WCl.- I2/ v O WY1MEeK2N35�-0E.c^W6l.1ME.a\K2+.-qd HO1UI WYXQ/2WYRiI2c0-^/-T Y?Y7X]��*ZR.E.a HOE.l 3 -0I2aY- I 13E �e-0/LK213aeHJK2-
K2+.-�N3WY/2/ 5 /2WYRiI2c0-�c0WCl.13E.a(d.I2WO4SNM-0V X_WOI�K2+.1M/�/L5C/LK2-0V HOE.l aY1 �e- WYE.-�13E.E.-0I�4:WYR.E.l HOE.l
WYE.-�WYRiK2- I

4:WYR.E.l WYE K2+.- HOck+.13- �OHJ4SN3-sI HJK2->/ l.1M/ K2WOILK21MWYE I2-^aY13WYE 1ME T Y$\ZX]� *,+.-(1ME.E.- I 4 WYR.E.l 13/ E.WOK K21MaY+eK 1ME
aY-0E.-0I HON>m=HOE.l K2+.-�I2-^NMHJK21MWYE./L+.13d 4:-0K(� -^-0E K2+.- 1ME.E.- Ih4:WYR.E.l HOE.l K2+.- HOck+.13- �OHJ4SN3-�I2-^aY13WYE X_WOI@O WY13E6K
-0E.c^W6l.1ME.as13/\l.1 " c0R.N3KbK2WsR.E.l.-0I2/ K HOE.l � I:HOV�1UIhHOE.l 3 -0I2aY- I\/2+.WA� K2+SHJK�K2+.-�d:-0I2X_WOI2V�HOE.c^- d:-^ESHONUK 5
HO/L/2W6c^1MHJK2-^l ��13K2+ R./213E.a H n � , f I HJK2+.- I�K2+SHOE H O WY1MEeK�-^E.c0WCl.- I �OHOE.13/2+.-0/�1ME K2+.- N31MV�13K WYX�+.1MaY+

I2-0/2WYN3RiK21MWYE�T Y � X]E.+.W7� - �e-0I^mCK2+.1M/ d - I2X_WOI2V HOE.c0-)d -0ESHON3KF5�13/�E.WOK -^- I2W�1ME'aY-0E.-0I HON p /L-^-Om T nOo XZHOE.l�TWV�-ZX v �



��� � � � 	�	 � � �
	 � � ��� � � ��
 � 
 � � � � � ��� 
 � ��
 � � � �
	 ��
 �

C)1 �e-^E O WY13E6K�I HJK2->/ l.1M/ K2WOILK21MWYE X_R.E.c K21MWYE � ��� � p�� )�� � + v HOE.l c^WYE.l.1UK21MWYESHON=I HJK2->/ l.1M/ K2WOILK21MWYE X_R.E.c�/
K213WYE./&� ��� � p�� ) v HOE.l � � � � p�� + v mjK2+.-�I HJK2-�N3WY/2/L-^/\WYX H n � , f HJI2-  ) " � ) $ � ��� � p�� ) v m  ,+ "

� + $ � � � � p�� + v mSHOE.l� � " � )���� + $ � ��� � p�� )�� � + v �

� ��
����������

� ����� �

�

�

� �������




� � � � � � � � � � � � � �	�
� �����������

� �������

� �� � �


��
�����������
 


 



 


 



 


 



 
	�

Pj1MaYRiI2- V$� � ' � n � , f �:*[� W /L-^E.l.- I2/)HJKqE.W6l.-^/ n HOE.l Y HJI2-\1ME.l.- d -0E.l.-^EeK2N35'/2-0E.l.1ME.a V�-^/L/ HOaY-0/ �
HOE.l 
 K2W(K2+.- I2-0c^-01 �e- I HJK E.W6l.-�VOm*��+.1Mck+ O WY1MEeK2N35 l.-^c0WCl.-0/ HONMN�K2+.-�13E.X_WOI2V HJK213WYE +.- I2-^c0-^1 �e-^/\K2W
c0WYE./LKLI2R.c K�K2+.-bI2- d.I2WCl.R.c K21MWYE./ �� HOE.l��
 �

����
 � &(&
	 ��	���� � �
	 ��	 � � �b�j	�	^�s��	^	�� ��	�� �"!��$#�	'& �b�

DFE f +SHJd.K2- I uim D�l.-0I21 �e-'KR� W 4:WYR.E.l./ WYE K2+.-'I HJK2- N3WY/2/L-^/�WYXbH / d -0c^1MHON,KF5Cd:- WYXbr([G, f /�c HON3NM-0l
� l.l.1UK21 �e-tr(R.NUK21&/F[�-^/LWYNMRiK213WYE ,6WYRiI2c^- f WCl.-0/ p � rt[G, f / v � � E � r([G, f 1M/'HOE rt`-, f R./L-^l HO/
r([G, f m'� +.13ck+s13/ HON3/2W="iE.WA� EsHO/ HOl.l.13K21 �e-b/2R.c0c^-0/2/L1 �e-)I2- TSE.-^V�-^EeK c0WCl.-0/9��DFE'd HJILK21Mc0R.NgHJI^mCK2+.-��6K2+0/



V o � ����� ��� 
������ ��� 
 �
	 � ��� � ���

I2-0/2WYN3RiK21MWYE I2- d.I2WCl.R.c K21MWYE WYX�HOE � rt[G, f -^]6RSHONM/\K2+.- /2R.V WYX K2+.- 1ME.l.- d -0E.l.-^EeK�I2-0c^WYE./ KLI2R.c0K213WYE./
XgI2WYV%K2+.-hr([G, f B /,T.I2/ K � d HOc4"e-0K2/:T YYuZX]� � n /F/ K HOaY- � r([G, f p � n [G, f v -^E.c0WCl.-0/ /LWYRiI2c^- � R./213E.a
K(� Wbd HOc4"e-0K2/*� 1UK2+�->�Cd -0c0K2-0l�I HJK2-0/,� )�HOE.l � � " �!+ $ � ) meI2-0/Ld:-^c K21 �e-0N35?�=* +.-,I2-0d.I2W6l.R.c0K213WYE�XgI2WYV
d HOc4"e- K�V +SHO/h->�Cd -0c0K2-0l l.13/LK2WOILK213WYE � )\HOE.l K2+.- /LR.V WYX"K2+.-�I2-0d.I2W6l.R.c0K213WYE./hXgI2WYV�4:WOK2+ d HOc4"e- K2/
5C1M-0NMl./j->�Cd -0c0K2-0l�l.1M/ K2WOILK21MWYE � + 
 � )>�
*,+.-"l.-0TSE.1UK21MWYEhX_WOI
K2+.- I HJK2-"N3WY/2/
WYXSHOE � rt[G, f 13/
1Ml.-0E6K213c HON
K2W�K2+.-hc0WOILI2-^/ d WYE.l.13E.a l.- TSE.13K213WYEsX_WOI)HOE(r([G, f � � rt[G, f /)HJI2-\WYXjd WOK2-0E6K21MHON�1MEeK2-0I2-0/LK /L1ME.c0-�K2+.-^1UI
c0WCl.- 4 W6W$"�/LK2WOI HOaY-)I2-0]CR.1UI2-^V�-^EeK2/�HJI2-�N3W7� - I,K2+SHOE�K2+.WY/2-bWYX
WOK2+.- I rt[G, f /9�

����� ��� �)� 	 � ���s� 	 	��t�

* +.1M/"K2+.-0/213/ X_WCc0R./2-0/ WYE TSE.l.13E.a /2WYRiI2c0->/ 1ME.l.- d -0E.l.-^EeK,Rid.d:-0I 4 WYR.E.l./,X_WOI"K2+.-)I HJK2-qNMWY/L/ WYXZrt[G, f /^m
r(`), f /^m r � , f /^mQHOE.l � r([G, f /N�)[ HJK2-hN3WY/2/ 4:WYR.E.l./bHJI2-�R./L-^X_R.NjX_WOIq/2- �e-0I HON�I2-^HO/2WYE./N� p V v *,+.- 5
l.-0/2c I2134:-�K2+.-�d - I2X_WOI2V HOE.c0-\l.-0aOI HOlSHJK21MWYE HO/L/2W6c^1MHJK2-^lQ� 1UK2+ R./L1ME.a�K2+.-\aY1 �e-0Esc^W6l.-\I HJK2+.- I�K2+SHOEsK2+.-
4:-^/ K)/213E.aYNM-�/ I2-0/2WYN3RiK21MWYEsc0WCl.-)� 1UK2+ K2+.-h/ HOV�-hl.1M/ K2WOILK21MWYE p / v �qP.WOI)->�.HOV�dSN3-Ym /2V�HONMNZc^WYE./ K HOE6KqRid.d - I
4:WYR.E.l./ WYE K2+.- I HJK2-,NMWY/L/�WYX r([G, f / p -?� a<�3m T Y n X m TWV9Y7X m TWV � X v dSRiK�K2W)I2-^/ K HOE65�X_- HJI2/
K2+SHJK�K2+.-0I2-,V�13aY+6K
-��.13/LK�/2WYV�-�/2WYRiI2c0-�WYEK��+.1Mck+ K2+.- c0WY/LK�WYX V�R.N3K21W/ I2-0/2WYN3RiK21MWYE c0WCl.13E.a\c^HOE�4 - V�HOl.- HJIL4S13KLI HJI213N35�NMHJI2aY-?�
p nev *,+.- 5 aY1 �e- -0NM-0aeHOE6K HOE.l WYXgK2-0E K213aY+6K�1ME.E.- I�4:WYR.E.l./ WYE K2+.- I2-0aY1MWYE WYX HOck+.13- �OHJ4SN3-�I HJK2-^/ HOE.l

l.13/LK2WOILK213WYE./9�"* +.-^/L-�4 WYR.E.l./qHJI2-\V�R.ck+s/L1MV dSNM- I�K2W HOESHONU5 -0-bK2+SHOE -��.13/LK213E.a HONUK2-0I2ESHJK21 �e-^/ p -$� a<�3m*T Y .AX
HOE.l T YC-7X v � p Y v ,61ME.c0- K2+.-q-��SHOc K"I HJK2-�/Fl.13/LK2WOILK213WYE�I2-^aY13WYE./ X_WOI,r(`), f /^mir � , f /0m.HOE.l � r([G, f / HJI2-
E.WOK="CE.W7��E 13E aY-^E.- I HON m
K2+.- I HJK2- N3WY/2/ HON3/2W(aY1 �e-^/�H(aYW6WCl 4:WYR.E.l
WYE K2+.- l.13/LK HOE.c0- 4 - KR� -0-^E K2+.-
4:-^/ K -��.13/LK213E.a\1ME.E.- I HOE.l WYRiK2- I 4 WYR.E.l./N� p *,+.-�I HJK2->/ l.1M/ K2WOILK21MWYE�X_R.E.c K21MWYE�d.I2W �C1Ml.-0/"H\ESHJK2RiI HON:WYRiK2- I



��� � � � � ��
 � 
 � � � ��� � � V?V

4:WYR.E.l X_WOI�aY-0E.-0I HONQ/LWYRiI2c^-0/9��P.WOI�->�.HOV�dSN3-Ymi4:WOK2+
����� ����
� ) ��� p�� ) v �
�!+ ��� p�� + v �

p ��+.1Mck+'+SHO/ HOEsHOl.l.13K213WYESHONQ1MV dSNM13c^1UK 4:WYR.E.l%',� ) ���!+ ��� p�� ) v ��� p�� + vLv HOE.l
���������� ���������

� ) ��� p�� ) v �
�!+ ��� p�� + v �
� ) ���!+ ��� p���� v �

HJI2-\ESHJK2RiI HONjWYRiK2- I 4 WYR.E.l./qX_WOI K2+.-�HOck+.13- �OHJ4SN3-�I HJK2-�/Fl.13/LK2WOILK213WYE p [ ` v I2-0aY1MWYEsX_WOI)rt`-, f /N��D K)c^HOE
HON3/2W 4:-�/2+.WA� E�K2+SHJK

� ) � � ��� � p�� ) v �

�!+ � � � � � p�� + v �

� ) ���!+ � � ��� � p�� )�� � + v �

13/ HOE'WYRiK2-0I,4 WYR.E.lsWYE�K2+.-\HOck+.1M- �OHJ4SNM-�[ ` I2-^aY13WYE'X_WOI r � , f /=T Y � X v
*,+.-�I2-0V HO13E.l.-0I\WYX K2+.13/\K2+.-0/213/h1M/\WOI2aeHOE.1 -0-^l 1ME /2R.ck+ H �,H^5tK2+SHJK�l.1&� -0I2-0E6Khck+SHJd.K2- I2/hc^HOE 4:-

I2-^HOl 13E.l.-0d:-^E.l.-0E6K2NU5emj-��.c0-0d.K f +SHJd.K2-0I n m � +.13ck+ c^WYEeK HO1ME./�V�HJK2-0I21MHON�E.-0-^l.-0l X_WOIhHON3N�WYX K2+.-�WOK2+.- I
ck+SHJd.K2- I2/9�
f +SHJd.K2- I n 13E6KLI2W6l.R.c^-0/�V�HJK2+.-^V�HJK21Mc^HON:4 HOc4"iaOI2WYR.E.l'V�HJK2-0I21MHON miE.WOK HJK213WYE./^mSHOE.l'l.-0TSE.1UK21MWYE./N�
f +SHJd.K2- I�Y�N31M/ K2/qVh5'V HO13EsI2-^/LR.N3K2/ X_WOI)rt[G, f /9��D T.I2/LK d.I2-^/L-^EeKbH�E.WYE0/FHO/L5CV�d.K2WOK213c\4:WYR.E.l(X_WOI

 *)D��+.-^E  ,+ " o �K,6-0c^WYE.lQmZD�K213aY+6K2-0E HOE ->�i1M/ K21ME.a 4:WYR.E.l X_WOI  ,+G� 1UK2+  ) " o XgI2WYV  ,+ � V�K2W
 + 
 o�� . n��Oo �q* +.13I2lQm:D K21MaY+eK2-^E(HOE(->�i1M/ K21ME.a�4 WYR.E.ltX_WOI  ) "  ,+qXgI2WYV o � � K2W o � YC- oen �qPj1MESHON3N35Ym:D
aY-0E.-0I HON31 -0-)K2+.-bI2-^/LR.N3K�X_WOI  +!� +.-0E� ) " o XgI2WYV n / I2-^/LWYNMRiK213WYE�K2W � / I2-0/2WYN3RiK21MWYE�/2WYRiI2c0-�c0WCl.-0/�X_WOI
HOEe5 � � n �



V n � ����� ��� 
������ ��� 
 �
	 � ��� � ���

f +SHJd.K2- I-\saY1 �e-^/bVh5 I2-^/LR.N3K2/�X_WOI\r(`), f /9� Dql.1 �i13l.- K2+.- � +.WYN3- l.1M/ K2WOILK21MWYE(I2-^aY13WYE 1MEeK2W�K2+iI2-0-
/LRi4'/ I2-0aY1MWYE./�HOE.l�Rid.d:-0I / 4 WYR.E.l�K2+.-,I HJK2-,NMWY/L/�X_WOI�-^HOck+�/2Ri4'/ I2-^aY13WYE�/2- d HJI HJK2-^NU5 �=P.WOI�K2+.-�NMWA� -^/ K HOE.l
+.13aY+.-^/ K �OHON3R.-^/,WYX ��� mSD�4:WYR.E.l'I HJK2-bNMWY/L/2-0/ 4C5 /2V�HONMN c^WYE./ K HOE6K2/N��PSWOI,1MEeK2-0I2V�-^l.1MHJK2- �OHONMR.-0/,WYX ��� m
D
4 WYR.E.l K2+.-�I HJK2-qN3WY/2/"HO/"H\X_R.E.c0K213WYE WYX K2+.- I HJK2- NMWY/L/ WYX�H CbHOR./L/21MHOE�I HOE.l.WYV �OHJI21gHJ4SN3-Ym ��+.1Mck+�c HOE
4:-hHJIL4S1UKLI HJI21MNU5 NgHJI2aY-$�
f +SHJd.K2- I � l.-^/Lc0I21U4 -0/\Vh5(I2-^/LR.N3K�X_WOIhr � , f /9� Dq/2+.WA� K2+SHJK�K2+.WYR.aY+ K2+.-0I2-�1M/\H�d - I2X_WOI2V HOE.c0-

d:-^ESHONUK 5AK2W d H^5 X_WOI�R./213E.a
NMWY/L/L5 r � , f /0m K2+.-td - I2X_WOI2V HOE.c0-(d:-^ESHONUK 5 1M/ 4:WYR.E.l.-^l 465 H /2V�HONMN
c0WYE./LK HOEeK9��DFEsWOK2+.-0I!� WOI2l./0mS13E.l.-0d:-^E.l.-0E6K -0E.c^W6l.1ME.a�c^HOE'4:-hHON3V�WY/ K�HO/�aYWCW6l HO/*O WY13E6K,-^E.c0WCl.13E.a�1ME
N3WY/2/ 5�c0WCl.13E.a<�
D"K2+.-^EsK2RiI2EsK2W � r([G, f /�4.I213- �.5?�,DFE f +SHJd.K2- I)uim D 1MEeKLI2WCl.R.c0-�K2+.-�KR� W�Rid.d - Iq4:WYR.E.l./qD +SH �e-

WO4.K HO13E.-^l WYE K2+.-\I HJK2-hN3WY/2/ WYX � r([G, f / ',WYE.-\d.I21MV�HJI21MNU5'aYW6WCl X_WOI)N3W7� I HJK2-hc0WCl.13E.a�HOE.ltHOE.WOK2+.- I
��+.1Mck+'l.- d -0E.l./ WYE'K2+.-�/LWYRiI2c^-b-^EeKLI2WOdC5?�

� NMNeK2+.-0WOI2-^V�/=HJI2-�d.I2W �e-0l�HOXgK2-0IjK2+.- 5hHJI2- d.I2-0/2-0E6K2-0l � � N3NCN3-^V�V HO/
HJI2-�d.I2W �e-0lh1ME\K2+.- � d.d -0E.l.1&� �



� � ����� � � �

� � ��� � �6��� � 


��- K � � � ������ ) 4 -�H)I2-^HON&/ �OHONMR.-0l�1ME.l.- d -0E.l.-^EeK HOE.l�1Ml.-0E6K213c HON3N35\l.13/LKLI21U4SRiK2-^l p 131Ml v /LWYRiI2c^-%� 1UK2+�d.I2WO4 H7/
4S13NM1UK 5 l.-^E./L13KF5�X_R.E.c0K213WYE p d l.X v�� � p	� v ����-0K�
h4 -)H�I2-^HON&/ �OHONMR.-0l�E.WYE0/FE.-0aeHJK21 �e- l.1&� -0I2-0E.c^-�l.1M/ K2WOILK21MWYE
V�- HO/LRiI2-Ym�
 p	� ��
 v "�� p	� $ 
 v X_WOI�HOEe5 � ��
 � < HOE.l�/2WYV�-,X_R.E.c K21MWYE � ' < � T o ��� v � � /L/2R.V�- K2+SHJK

� 1M/�c0WYE6K213ECR.WYR./\HOE.l K2+SHJK�K2+.- I2-�-��.13/LK2/\H�I2-0X_-0I2-0E.c^- NM- KLK2-0I�
�� � < /2R.ck+ K2+SHJK�����
 p	� ��
�� v 
�� �
P.WOIqHOEe5 ��� ��
 � � < � mSl.-0TSE.-�
 � p	��� ��
 � v " p V��! v#" ���� ) 
 p	� � ��
 � v �
f WYE./L1Ml.- I)K(� W I HOE.l.WYV �OHJI21gHJ4SN3-^/ � HOE.l 
 � 1UK2+ H)O WY1MEeK)d:l.X � ��� � p	� ��
 v HOE.ltV HJI2aY13ESHONjd:l.X_/

� � p	� v HOE.l � � p 
 v ��*,+.-%$ * 	 * �

 01%'& ����$ �
	(0 ��%)( p � E 
 v 1M/,l.-0TSE.-0l HO/('
( p � E 
 v "+*�, � � -�. � ��� � p	� ��
 v NMWYa � ��� � p	� ��
 v� � p	� v�� � p 
 v 
 � 
�
 �

*,+.- ���
	��0/ .�0 � 	���� 	 0 ��%1&�* % +(	 0 ��%�X_WOI�/LWYRiI2c^- � � � ������ ) HOE.l'l.1M/ K2WOILK21MWYE�V�-^HO/2RiI2-�
 13/
� p�� v " 1ME.X2 , - � � .43 576 8�9 :<; 2 , - � � . 2	= , � .?> , � � -7.?> � >@-0A�B ( p � E 
 v �

��+.1Mck+ ck+SHJI HOc K2-0I21.-^-0/ K2+.-sV�1ME.13V�R.V I HJK2-�I2-^]6R.13I2-0l K2W l.-0/2c I2134:-s/LWYRiI2c^-�� ��13K2+ l.1M/ K2WOILK21MWYE
E.WOK
-��.c0-^-0l.1ME.a � �
DFE�K2+.- HJI2aYR.V�-^EeK2/�K2+SHJKZX_WYNMN3W7��m D XgI2-^]6R.-^EeK2N35bHO/2/LR.V�-=K2+SHJKZK2+.- I2-�->�i1M/ K2/jH,c^WYE.l.1UK21MWYESHON

V9Y



VN\ � ����� ��� 
 � ��� � ��� ��
 � � � 	

d:l.X � p 
�� � v K2+SHJK)HOck+.1M- �e-^/ � p�� v �q* +.1M/qHO/2/LR.V�d.K213WYE /213V�dSN313TS-0/�K2+.-h->�Cd WY/L13K213WYE c0WYE./213l.-0I HJ4SNU5�4SRiK
13/�E.WOK H�E.-0c^-0/2/2HJIL5 c^WYE.l.1UK21MWYE'X_WOI HOEe5�WYXjVh5 I2-0/2R.NUK2/9�
PSWYN3NMWA� 13E.aKI:HOV�1UI9B /,HJd.d.I2WeHOck+�XgI2WYV�TWV�-ZX m�T Y n X 4 WYR.E.l./,K2+.-)I HJK2-)N3WY/2/ X_WOI�rt[G, f /9��* +.1M/"K2+.-^/L1M/

I2-0NM13-^/,WYE�K2+.-�/ HOV�-)K2WCWYNL�
DFE
K2+.13/ K2+.-0/213/^m�D�HO/2/LR.V�-'HOE HJIL4S13KLI HJIL5 131Ml I2-^HON&/FHON3dS+SHJ4:-0K /LWYRiI2c^- � ��13K2+ �OHJI21MHOE.c^-�� + HOE.l

X_W6c^R./ WYE K2+.- V�/L-ql.13/LK2WOILK213WYE V�- HO/LRiI2-Ym61L� -?�3m�
 p	� ��
 v " p	�!$ 
 v + ��D=R./2-
	 p � v HOE.l � p�� v K2Whl.-0E.WOK2-
K2+.-\l.1&� -0I2-0E6K21MHONQ-^EeKLI2WOdC5'HOE.lsK2+.-bI HJK2->/ l.1M/ K2WOILK21MWYE'X_R.E.c K21MWYEsWYX
/LWYRiI2c^- � mSI2-0/Ld:-^c K21 �e-0N35?� D HO/2/LR.V�-
	 p � v HOE.l�� + HJI2-)TSE.13K2-$�



� � ����� � � �

� � 
 � ����� �	� � 
 � � � ��� � ��� � � � � � 
��	�

� ��� � � � 	 	 ��	��t�\� 	^�b�

� E p  ����)�� � + v n [G, f c^WYE./L1M/ K2/,WYXjK(� W�-0E.c^W6l.-0I	� l.-0c^W6l.-0I,d HO1UI2/('�H c^WeHJI2/L-)d HO13I p � , ) .� ��

, ) .� v

� , ) .� ' < � � �0V � � � � � ��)��%HOE.l�

, ) .� ' �0V � � � � � ��)�� � < �

��13K2+\I HJK2- p V��! v NMWYa*��)jHOE.l\I2-^/LR.N3K213E.a l.1M/ K2WOILK21MWYE�� 
 � p � � �

 , ) .� p � , ) .� p � � vLvLv HOE.l H�I2- TSE.-^V�-^EeKjd HO1UI
p � , + .� ��


, + .� v
� , + .� ' < � � �0V � � � � ��� + �%HOE.l�


, + .� ' �0V � � � � ����) ��� �0V � � � � � � +�� � < �
��13K2+�K2WOK HON I HJK2- p V��! v NMWYa p ��) � + v HOE.lsl.13/LK2WOILK213WYE � 
 � p � � ��
 , + .� p �

, ) .� p � � v � �
, + .� p � � vLvLv �

+ - /2H 5bK2+SHJK
K2+.- I HJK2->/ l.1M/ K2WOILK21MWYE �e-^c K2WOI p � )�� �!+�� � )�� � + v 1M/ n [G, f / HOck+.13- �OHJ4SN3- 13XSX_WOI=HOEe5���� o
HOE.lsX_WOI�/LR " c01M-0E6K2NU5 NMHJI2aY-  =m.K2+.-0I2-b->�i1M/ K2/ HOE p  � ��) ��� + v n [G, f /LR.ck+'K2+SHJK

)� NMWYa*��) � � )������ � 
 � p � � ��
 , ) .� p �
, ) .� p � � vLvLv ��� )������

)� NMWYa p ��)�� + v � � + ����� � 
 � p � � ��
 , + .� p �
, ) .� p � � v � �

, + .� p � � vLvLv � � + ��� �
V �



V^u � ����� � � 
 � ��� ��� � � �

 ��
 � � � � � ��� 
 � ��
 ��� � �
	 ��


* +.-�HOck+.1M- �OHJ4SNM-"I2-0aY1MWYE�X_WOI n [G, f /�13/�l.- TSE.-^l�HO/=K2+.-,/2- K�WYX HON3N.HOck+.1M- �OHJ4SNM- I HJK2->/ l.1M/ K2WOILK21MWYE �e-^c K2WOI2/^m

��+.1Mck+ 13/ l.-0/2c I2134:-^l 13E K2+.-)X_WYNMN3W7��1ME.a�K2+.-0WOI2-^V ��*,+.-qI2-0/2R.NUK X_WOI"TSE.13K2-)HON3dS+SHJ4:-0K2/"c^WYV�-^/"XgI2WYV T Y o X]�
� aY-^E.- I HONM1.- HJK213WYE K2W�HOEe5'G
WYNM13/2+'HONUdS+SHJ4 - K@��13K2+sHOE'-^/Lc HJd:-�/L5CVh4 WYN�HJd.d:- HJI2/�13E�T Y<V�X]�

� �?� � ����� " ��������� � � ��� � $
	�� �
��� 	 ��� �����

 
���� ������� ��� ��%���010(. � ��* �,+ � � � � ������ ) ' 0 	 � . �#% ��0 	 � � � p	� v
��% . .�0 � 	���� 	 0 ��% $ � ����* � � 
 � 	 � � ����+(	���� p � )���� + � � ) � � + v 0 ������� � ��+���0���� �
	 
.� 0 & 	�� � � ����� 0 � 	 � �
+���% .�0 	 0 ��% �

�� ���
	 �
	#0 
 0 	 ��� �! � �#" � � ��* +�� 	 � �
	

� ) � ( p � E 
%) v � � 
 p � � 
 ) v ��� )
� + � ( p � E 
 + � 
 ) v � � 
 p � � 
 + v ��� + �

* +.-bI2-^/LR.N3K�aY-0E.-0I HON31 -0-^/"K2W � / [G, f ��13K2+�� � n T Y o X m T Y<V>X]�
PSWOI�HOEe5 r([G, f � 1UK2+�� � n I2-^/LWYNMRiK213WYE./^mO1MXSK2+.- I HJK2-�/Fl.13/LK2WOILK213WYE �e-^c K2WOI p � )���� +^m � � � � �%$ � � ) m

� +�� � � � � � $ v 1M/)HOck+.1M- �OHJ4SNM-\X_WOI o 
 � $ 
 � � � 
 � ) � � + m:K2+.-hI HJK2-�N3WY/2/)HJKqK2+.-�� K2+ I2-0/2WYN3RiK21MWYE
p � � �0V � � � � � ��� v 13/�l.- TSE.-^l HO/ ', � " � � $ � p���� v 4.dS/9�

� ��! � �%&
	 ��� �)�
� 	 ���

')(+*,(.- /1032%4.57684�98:<;=2%5?>A@B;=5DCFEG4�HI;KJML=;N4OJ�9QPRJ�ST9%UV4.9W>X5�H�J�Y.S8;=4.J�9V*

* +.-^WOI2-0V n 4 WYR.E.l./ K2+.-�T.I2/LK / I2-^/LWYNMRiK213WYE'I HJK2-�NMWY/L/ WYX=H n [G, f HOck+.13- �C1ME.a�� + " � p�� + v �,[�WYR.aY+.N35
K2+.-�d.I2W6WYX�13E �eWYN �e-^/ TSE.l.1ME.a'H CbHOR./L/21MHOE HJd.d.I2W9�.13V HJK213WYE(WYX�K2+.-�WOd.K21MV�1 -01ME.a I2- d.I2WCl.R.c K21MWYE(l.1M/ KLI21&/
4SRiK213WYEtHOE.l(4:WYR.E.l.1ME.a K2+.-�WOd.K213V HON�I HJK2-hNMWY/L/ 4C5'K2+.-hI HJK2-hN3WY/2/qWYX=K2+.-8CbHOR./L/21MHOE �GM /2-hWYX�/L- �e- I HON
C)HOR./2/L1gHOEsHJd.d.I2WA�i1MV�HJK21MWYE./ NM-^HOl./,K2W 4 WOK2+s13E.c0I2-^HO/213E.a�HOE.lsl.-0c0I2-^HO/213E.a I HJK2-�NMWY/L/,4:WYR.E.l./^m HOE.l'K2+.-
13E6K2- I2/2-0c0K213WYE WYX�K2+.-0/2-\4 WYR.E.l./)5C1M-0NMl./ K2+.-�l.-^/L13I2-0l(c^WYE./ K HOE6Kq4:WYR.E.l WYE K2+.-hI HJK2-�N3WY/2/N�bP
13aYRiI2- Y'� V
/L+.W7��/ K2+.-taOI HJdS+.13c HON 1MEeK2-0ILd.I2- K HJK21MWYEAWYXbK2+.13/ K2+.-^WOI2-0V � � ck+.1M- �i13E.a d - I2X_WOI2V HOE.c0-(WYE K2+.- I HJK2->/



� � � ��� ��� � 
 
 ��
 ��� � 
 V�.

l.13/LK2WOILK213WYE c^RiI��e- 13E I2-0/2WYN3RiK21MWYE n I2-^]6R.13I2-0/ H I HJK2- d:-^ESHONUK 5 1ME I2-0/2WYN3RiK21MWYE V K2+SHJK E.- �e-0I�->�ic^-0-^l./
)+ N3WYa � �

�

�
� � � � � � � � � � � � �

�

B7 
)�� )���) �

BD"

�
, B .

Pj1MaYRiI2--Y'� V�'%CqI HJdS+.13c HONQ13E6K2- ILd.I2-0K HJK213WYE�WYX
*,+.-0WOI2-^V n �

� �?� � ����� 1 � ��� ��%�� 010(. � ��* �,+ � � � � ������ ) ' 0 	 � ��% $&� � .�0 � 	���� 	 0 ��% $ � ����* � � � 	 � � � � ��� 0 � 	 ���
����� � / ��+���0���� �
	 
.�!���
	 �0/ .�0 � 	���� 	(0 ��% ����+(	���� p � )���� + � � ) � � + v ' 0 	��� + " o ��% .� ) � )+ N3WYa � 	 � �
	

')(+*,( * /1032%4.57684�98:<;N285?>A@B;=5DCFEG4�HI;KJML=;N4OJ�9QPRJ�ST9%UV4.9W>X5�H�J�Y.S8;=4.J�9 -

3 5(HJd.dSNU5i13E.a K2+.-�/ HOV�-h4 HO/L1Mch/LKLI HJK2-0aO5sR./2-0lt1ME K2+.-hd.I2W6WYX�WYX�* +.-^WOI2-0V n m D,1MV d.I2W �e-\K2+.-h4:WYR.E.l
aY1 �e-^E 465 T Y n m * +.-^WOI2-0V � X�XgI2WYV  ) " o HOE.l  + � V�K2W  ) " o HOE.l  + � )+ NMWYa p�� Y � V v �



V�- � ����� � � 
 � ��� ��� � � �

 ��
 � � � � � ��� 
 � ��
 ��� � �
	 ��


Pj1MaYRiI2--Y'� n /2+.WA� /,K2+.-�aOI HJdS+.13c HON 1MEeK2-0ILd.I2- K HJK21MWYE�WYXZK2+.13/,I2-^/LR.N3K9�

�

�

� � � � � � � � � � � � �

�

B7 
� � � +�� �

BD"

�
, B .

Pj1MaYRiI2--Y'� n '%CqI HJdS+.13c HONQ13E6K2- ILd.I2-0K HJK213WYE�WYX
*,+.-0WOI2-^V Y'�

� �?� � ����� 6 � ��� ��%�� p�� ) � � + v ' 0 	 � � + 
 � ) � 	�� � � � ��� 0 � 	 ����% ��+���0���� �
	 
.�����
	 �0/ .�0 � 	���� 	(0 ��%
����+(	���� p � )���� +�� � ) � � + v ' 0 	��  ) " o ��% .� ,+ � )+ N3WYa p�� Y � V v 	

D"E.-��iK,I2-0TSE.-bK2+.-�/L+SHJd -�WYXZK2+.1M/ 4 WYR.E.lsR./213E.a�H K2-0ck+.E.1M]6R.-�-0V�dSN3W 5e-0l'13E T Y n m * +.-^WOI2-0V uZX]�

� �?� � ����� � � ��� ��%�� p�� ) � � + v ' 0 	 � � + 
 � ) � 	�� � � � ��� 0 � 	 ����% ��+���0���� �
	 
.�����
	 �0/ .�0 � 	���� 	(0 ��%
����+(	���� p � )���� +�� � ) � � + v ' 0 	��  ) " o ��% .� ,+ � )+ N3WYa������ �
	 "�� � B7 +�	 "�� B7 � V�
��9V $ B7 +�	 " 
�� 	



��� �������
	���
�
������������ ���
���! #"%$'&!(!)*)! �+-,/.102"3 /)*04(*���! /$5.1 �68790:+<;10:='�>;@?��! /(BADC@EGF�H/IJ?K�! /.1 ML H EON�PQ���!0:+@"%$'&!(!)

,�R5(�R5S4+1$#"3 
?K.102;-;1 �(TR5+/U
L HKV N�WYXZS4$'= [\�]^3_ X@` 7'F Ha F H `bADCKc �/degf�� ` ADCa F H5h3ijlk

?K�!0:,m�Q04+ZR�)! /,/.1 �R5+104(!=<no&!(!,p;10:$'(q$'nrADCsno$5.ZRKt�u� �)qv5R5S:&! w$'n!F�H�P����!04+�"%$'&!(!)lR5,m�!0: pv> �+s04;1+�6DRxu�0:6#&!6
L HKV N�WYX�S:$'=ry{z | c �x}w~ N�W�� a X5N�?��! /(�ADCwE�N�I'?K�!0:,m�#0:+Z,�$'(!+-0:+�;1 �(>;�?�02;1�M���! �$5.1 /6O|�P����! �"%$'&!(!)
n�.1$'6����! /$5.1 �6�7#0:+�S: /+1+w;1�rR5(�;1�! @"%$'&!(!)�n�.1$'6����! /$5.1 �6�|Q?K�! �(�ADC
�E�N�P���0:='&�.1 
|�P |Q+1�!$�?�+w;1�! "%$'&!(!)�n�.1$'6����! /$5.1 �6�7!Pw���! �+1�rR5)! /)�.1 �='04$'(�+1�!$�?�+�;1�! ��%$'+1+-04"rS4 
v5R5S4&! �+�$'n�L H R5+�Rlno&!(!,/;104$'(�$'nADC1�xF�H�P
�K������� ���<�����!�-�J����� �Z�!�¢¡l£�¤�¤���¤����¦¥§£��r¨©� ��¤�£��-ª��r�{£��
¤
«� /6�6�R � +-�!$x?K+�;1�! K,�$'(>v> pu�04;­¬#$'n�;1�! K.®R¯;1 �S:$'+-+�PZ���!0:+�.1 /+1&!S2;��!.1$�v> �+�&!+1 /no&!Sr04(D���! �$5.1 /6°X�I>?K�! /.1 ±�R5)!)�.1 /+1+�;1�! �,�R5+1 @?��! p.1 
;1�! 
.®R¯;1 
S:$'+-+1 /+�R¯;�"%$5;1��.1 �+-$'S:&�;104$'(!+KR¯.1 
 �²³&rR5S´P
µ�¶�·§·¹¸bºg»�¼5½q¾5¿rÀ y´ADC k A H }
Á�ÂÄÃoÅ A H ~ ADCmÆ Â Ç@ÃÄÁ ¼�½-¾ Ã�È/É{Ê5ÂoËmÃ ¼5½ ÃÄÂ ¼5¿TÌ È1Í�Ã ¼5½ Ë y´ÎqCÐÏ k Î H Ï k ADC k A H }¾5¿ Ê y´ÎqC­C k Î H C k ADC k A H } ¾5½ ÈwÑ'Ò�Ó�ÔZÉ ¾ ÍpÅ³Â´È Ì¯¾³Õ/Ö È ¼5¿ Ë ¼5×�½ ÍmÈ�Ø Æ ÃoÅ!È ¿ Ç ¼5½�¾5¿rÀ N V ÙÚV � Æ ÃoÅ!È ½ ÈKÈ®Û¯ÂoËmÃÐË¾5¿�¾ ÍpÅ³Â´È Ì¯¾³Õ/Ö È ½-¾ Ã­È/É{Ê5ÂoËmÃ ¼5½ ÃÐÂ ¼5¿lÌ È1Í�Ã ¼5½ y´ÎqCÄÜ k Î H Ü k ADC k A H }3Ç ¼5½ ÃÄÅ!È�Ë ¾5Ý È�Ë ¼5×�½ ÍmÈ�Á�ÂÄÃoÅ L�CÐÜME Ù L�C{C cy � ` Ù } L�CÐÏ ¾5¿ Ê L H ÜME Ù L H C c y � ` Ù } L H Ï5Þ�ß È ½ È L�CoàlEáÎ�Coà�`BÎly´ADC } ¾5¿ Ê L H àlEáÎ H à�`BÎly´A H } ÆÇ ¼5½Q¾'ÖoÖ³âÚã¹ä N k Ù k �¯å Þ
æ�+-0:(!=Q;1�! 
,/$'(³v> mu!02;{¬�$'nJ;1�! <.®R¯;1 @S:$'+-+��!.1$�v> �)�0:(9«� �6M6DR � ?K04;1�D;1�! <"3$'&!(!)!+�$'(�L�C�R5(!)�L H n�.1$'6���! �$5.1 /6 a R5(!)b|ç='02v> �+#(! p?�"3$'&!(!)!+lno$5.#;1�! 9,�R5+- D?��! p.1 �L�C�E8L H P¹±­(§��R¯.-;10:,/&!S�R¯.�IZ+104(!,� �no$5.R5(>¬§A H ~ ADC�;1�! �.®R¯;1 DS:$'+-+1 /+#L�CÐÏ V WYX�S:$'=�X�R5(!)ÚL H ÏDEèNéR5(!)¹;1�! D.®R¯;1 DS:$'+-+1 /+#L�C­ClEèNéR5(!)L H C V WYX�S:$'=ry{z | c �x} R¯.1 w"%$5;1�lR5,m�!04 /v5R¯"rS4 �"�¬q6#&!S2;102ê´.1 �+-$'S:&�;104$'(�,�$³)!0:(!=K?�02;1�Q)!0:+�;1$5.-;10:$'(!+wy´ADC k A H } I



a N ��� ���@���w
¢����� ���������Ð
����J���������/�
	O�J�l��
 � � � �
�@���

� 


� �
� �
��
�� �
�
���

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

Upper bound for L2

���
���

��0:='&�.1 �|�P |�U ��$'+-+102"rS: <v5R5S:&! /+K$'n�L H 0:(T���! �$5.1 /6�7!P
;1�! M.®R¯;1 �S4$'+1+- �+qL�CÄÜBE8y � ` Ù } L�CÐÏ#R5(!)§L H ÜBE Ù L H C�R¯.1 DR5S:+-$�R5,m�!04 /v5R¯"rS4 �R¯;q;1�! /+1 �)!04+-;1$5.-;104$'(!+�P
!  p;-;10:(!=

Ù E L�C´ÏL�C´Ï c L H C k�!.1$�v> �+�;1�! qR5,m�!0: pv5R¯"r0:S404;­¬D$'n
L�CÐÜlEáL H ÜME L�CÐÏ®L H CL�CÐÏ c L H C E �� �¯L�C´Ï c � �¯L H Ï V �� ��y�WYX�S:$'=wX } c � ��y�WYXZS4$'=ry{z | c �x}-} ~ N�W 7'7#"'|?K04;1��)!04+-;1$5.-;104$'(!+�y´ADC k A H } Pw���!0:+�.1 �+-&!S4;K+-S:04='�³;1S2¬�;10:='�>;1 �(!+�;1�! 
"%$'&!(!)T$'n%$ | a Ir���! /$5.1 �6�|'&´I�?��!04,m��!.1$�v> �+�;1�! qR5,m�!0: pv5R¯"r0:S404;­¬D$'n�L�C V � � a R5(!)�L HKV � � a no$5.K)!0:+�;1$5.-;10:$'(!+�y´ADC k A H } P



��� �������
	���
�
������������ a��
���! /$5.1 �6 X�046M�!.1$�v> �+
;1�! �"%$'&!(!)§no&�.-;1�! p.�PT���! D=5.®R¯�r�!04,�R5S�0:(>;1 /.-�!.1 p;®R¯;10:$'(*0:+q+-�!$x?K(¹0:(§��0:=¯ê

&�.1 q|�P 7!P

�

�

� � � � � � � � � � � � �

�

���

Ï�� ���­Ï H
� �

�	� ��


��0:='&�.1 �|�P 7!U
�<.®R¯�r�!04,�R5SJ04(³;1 p.-�!.1 /;®R¯;104$'(9$'n����! /$5.1 �6èX�P
��� ¶����x¶�·�� »�¼5½Q¾5¿rÀ A H ~ ADCmÆ ÃÄÅ!È ½-¾ Ã­È Ö2¼ Ë®Ë/ÈpË L�CwE�L H ~ N�W |��'N a ¾5½ È ¾ ÍpÅ³Â´È Ì¯¾³Õ/Ö È Þ
�K������� ���r������ ��!��ª
�3�!ª"�r���$#B���3�!£%�'&�ª<�w���!�)(��Z�r�{£��
�!$5.@R5(³¬+*-, a R5(!)éN ~ A/. ~ W�W/W ~ A H ~ ADCmI $ | a I10w$5.1$'S:S:R¯.-¬ � &�+1�!$�?�+K;1�rR¯;�;1�! /.1 q mu!04+-;1+<R5(R5,m�!04 /v5R¯"rS4 M.®R¯;1 pê�)!0:+�;1$5.-;10:$'(*v> /,/;1$5.�y´Î�C k W/W�W®Î". k ADC k W/W�W k A/. } ?K04;1�§L32 V � � a I54 ã ä � k W/W�W k * å P���!0:+�+-$'S:&�;104$'(ç+1&!='=' /+-;1+�R¯�!�!.1$�u�0:6�R¯;1 �S2¬�0:)! /(³;104,�R5S��!.10:$5.102;10: /+�R¯;qR5S4S�.1 �+-$'S:&�;104$'(!+�P#±�(! pu�;q,/$'(!+104)! /.



a'a ��� ���@���w
¢����� ���������Ð
����J���������/�
	O�J�l��
 � � � �
�@���
;1�! �,�R5+1 
?K�! /.1 @?� �6�04(!0:6M0 �  @;1�! 
.®R¯;1 
S:$'+-+�R¯;�;1�! 
t!.1+-;K.1 /+1$'S4&�;10:$'(JI�;1�! �(T6M0:(!046�0 �  <;1�! 
.®R¯;1 �S4$'+1+R¯;�;1�! @+1 /,�$'(!)�.1 /+1$'S4&�;10:$'(�+-&�"��� /,/;�;1$#;1�! <t!.1+-;�.®R¯;1 @S:$'+-+�R5(!)9+1$l$'(JP����!0:+�=5.1 � /)�¬9R¯�!�!.1$>R5,m�JI�&!+- �)
04(ç;1�! M)! �+-0:='(*$'n�;-.1 / pê�+-;-.1&!,p;1&�.1 �)çv> /,/;1$5.
²�&rR5(>;10 �  /.1+My´� !���� + } $ | � &´I�R¯�!��R¯.1 �(>;1S4¬é6�Rxu!046�0 �  /+<;1�! .®R¯;1 KS:$'+-+�R¯;�;1�! <S:R5+-;�.1 /+1$'S4&�;10:$'(JPZ���! �(! pu�;w;1�! �$5.1 /6 �!.1$�v�04)! �+wR5(D&��!�% /.w"3$'&!(!)Dno$5.�;1�!0:+w+-,� /(rR¯.10:$!P
���!0:+�.1 �+-&!S4;K,�R5(TR5S4+1$#"3 
.1 �=>R¯.1)! /)TR5+�Rl=' �(! p.®R5S:0 � R¯;104$'(9$'n����! �$5.1 /6è|�P
��� ¶����x¶�·��¢»�¼5½B¾5¿rÀ A/. ~ W/W�W ~ A H ~ ADC®Æ ÃoÅ!È ½ È§È®Û¯ÂoËmÃÄË ¾5¿¢¾ ÍpÅ³Â´È Ì¯¾³Õ/Ö È ½-¾ Ã­È/É{Ê5ÂoËmÃ ¼5½ ÃÐÂ ¼5¿Ì È1Í�Ã ¼5½ y´ÎqC k Î H k W/W�W k Î . k ADC k A H k W/W�W k A/. }
Á�ÂÄÃoÅ L�CwE�N�Æ�L32sE
	�y Ø���
 C k 
��H k 
��� k W�W/W k 
��2 } `bÎly´A�2 }Ç ¼5½ç¾'ÖoÖ � ~ 4 ~ *GÆ ¾5¿ Ê L . V *�� a Æ ÁZÅ!È ½ È�
 C ÂoË ¾Ú½-¾5¿ Ê ¼5Ý Ì¯¾5½ Â ¾³Õ/Ö È ¾ ÍpÅ³Â´È Ì Â ¿�� ÎMy´ADC } Æ

��H k 
��� k W�W/W k 
��. ¾5½ ÈçË × Í®ÍmÈpË®Ë®Â Ì È ÖYÀ Ê³È�� ¿ È1Ê ¾ Ë R¯.1=�6�04(���� ��� ����� � 
 � �"! 	�y Ø���
 k 
 C k 
��H k 
��� k W�W/W k 
��2$#rC } Æ
% .'&)(�y Ø k 
 C k 
��H k W�W/W k 
��. } Æ ¾5¿ Ê % .+*-,Gy´N k A/. } Þ���! /$5.1 �6 "#='02v> �+�Rq"3$'&!(!)�?��!04,m�904(!,/.1 �R5+1 /+�R5+�;1�! @(³&!6Q"3 p.�$'nJ.1 �+-$'S:&�;104$'(!+�0:(!,p.1 �R5+- �+/P����!04+�0:+
,/$'(!+104+-;1 /(³;�?K04;1��$'&�.K04(³;1&!02;10:$'(�;1�rR¯;�;1�! 
6�$5.1 @.1 /+1$'S4&�;10:$'(!+�,�$'6l�3 p;1 �no$5.�;1�! 
.1 /+1$'&�.1,/ 'I�;1�! 
�!0:='�! p.;1�! é�3$5;1 /(³;10:R5S��3 /(rR5S4;­¬ 0:( ;1�! ç.®R¯;1 çS4$'+1+�no$5.9;1�! çS:R5+-;�.1 �+-$'S:&�;104$'(JPO���!04+�"3$'&!(!)á+-&!='=' �+�;1+�;1�rR¯;
;1�! Q�3 p.1no$5.16DR5(!,/ Q�3 /(rR5S4;­¬çR5+-+1$³,�0:R¯;1 �)�?K04;1�ç&!+-0:(!=9=5.1 / �)!04S4¬T=5.1$x?K(*� !���� + $ | � &Z.®R¯;1�! p.@;1�rR5(é;1�! 
��$'04(³;1S2¬T$5�!;1046�0 �  /)é6#&!S2;102ê´.1 �+-$'S:&�;104$'(�v> �,p;1$5.@²³&rR5(³;10 �  p.1+#y $ a X &´I $ a "'& } 6�R�¬�"% #v> p.-¬�S:R¯.1=' 'P��Z.1$xv�0:(!=+-&!,m�áR¹.1 /+1&!S2;�?�$'&!S:) .1 /²�&!02.1 çR¹;10:='�>;�"3$'&!(!)�$'( ;1�! é.®R¯;1 éS:$'+-+1 /+�+-;1&!)!04 �) 0:(����! �$5.1 /6 "�P¢±­(R5)!)!02;10:$'(JIJ;1�! l�!.1$³$'nw$'n�;1�!0:+
;1�! /$5.1 �6 046M�rS40: /+@;1�rR¯;qL . V CH S:$'=/. � c �10

�1032 �54 c ./#rCH PM±K.1 �)! ptr(! 
6�. R5+ly � ` Ù }­Ø c Ù 
��./#rC c % �. I3?K�! /.1 Ù EGA/.��¯A/./#rCmI1% �. *
,Gy´N k A/.O` Ù H®A/./#rC } I�R5(!)
% �. &)( y Ø k 
 C k 
��H k W�W/W k 
��. } P ! 04(!,� '7�y86	.:9 Ø k 
��./#rC } E
7�y86	.:9 Ø k 
��./#rC k 
��./# H k W/W�W k 
��H k 
 C } IL . E 	�y Ø�� 6	. k 
 �./#rC k W�W/W k 
 �H k 
 C } `bÎly´A/. }E 	�y Ø�� 6	.�9 
 �./#rC k W�W/W k 
 �H k 
 C } c L ./#rC c $ Îly´A/./#rC } `bÎly´A/. } &

V 	�y Ø�� 6	.�9 
 �./#rC } c L ./#rC



���Y��� ��
q��� � �*� � � � �<��
��w�*� a |
V �a S4$'= A/./#rCA/. c L ./#rC y´|�P �x}
V �a S4$'= A/./#rCA/. c * ` �a k

;1�! /(
L . V * ` �a c �a S:$'=�� z X c �a � ~ * a ` W � X a ��W

±�R5S4+1$#tr(!)�;1�rR¯;
L . V �a S:$'= ADCA/.n�.1$'6©y´|�P �x} P

����� �
	�����
�����
���������	������
±<t!.1+-;Q04(³;-.1$³)!&!,� DR�(! /? �!.1$5�3 p.-;{¬*$'n�.®R¯;1 mê­)!04+-;1$5.-;104$'(*no&!(!,/;104$'(!+�Is?��!04,m�¹04+q&!+1 /)¹0:(B;1�! M�!.1$�$'n�$'n
���! �$5.1 /6 a P
µ�¶�·§·¹¸�� Ó × �!�!¼ Ë/È ÎMy´A }QÂoËQÃÄÅ!È ½-¾ Ã­È/É{Ê5ÂoËmÃ ¼5½ ÃÐÂ ¼5¿ Ç ×�¿ Í�ÃÄÂ ¼5¿§¼ Ç ¾5¿§¾5½�Õ ÂÄÃ ½-¾5½mÀ ÂoÂÐÊ�Ë ¼5×�½ ÍmÈ ä Ø 2 å#"2%$%CÁ�ÂÄÃoÅ ¾5¿éÝ Ë/ÈQÊ5ÂoËmÃ ¼5½ ÃÄÂ ¼5¿éÝ È ¾ Ë ×�½ È'& y)( k+* } E¢y)(�` * } H ¾5¿ Ê N ~ A H ~ ADC®Æ ÃoÅ!È ¿

Îly´A H } `bÎly´ADC } V �a S:$'= ADCA H W
��� ¶����x¶�·,��»�¼5½B¾5¿rÀ ÂoÂÐÊ Ë ¼5×�½ ÍmÈ ä Ø 2 å#"2%$%C Á�ÂÄÃoÅ ¾5¿gÝ Ë/È¹Ê5ÂoËmÃ ¼5½ ÃÄÂ ¼5¿áÝ È ¾ Ë ×�½ È Æ ÃÄÅ!È ½ È¹È®Û¯ÂoËmÃÄË ¾Ñ'Ò�Ó�Ô�É ¾ ÍpÅ³Â´È Ì¯¾³Õ/Ö È ½-¾ Ã­È/É{Ê5ÂoËmÃ ¼5½ ÃÐÂ ¼5¿�Ì È1Í�Ã ¼5½ y´Î�C k Î H k ADC k A H }
Á�ÂÄÃoÅ L H EáN ¾5¿ Ê L�C V CH S4$'=�X Õ-� Ë Þ. ½-¼�¼ Ç0/ «� /; 
 C�R5(!) 
 H "3 
;1�! 
.®R5(!)!$'6�v5R¯.10�R¯"rS4 �+�;1�rR¯;�R5,m�!0: pv> �ÎMy´ADC } R5(!)�Îly´A H } I!.1 /+-�% �,p;104v> /S4¬'P1� mu�;�I�S4 /; %lC�"3 QR �
R5&!+-+10:R5(�.®R5(!)!$'6�v5R¯.10:R¯"rS: 
?K04;1�T6M �R5(�N�R5(!)Tv5R¯.10:R5(!,� qADCZ`bA H R5(!) % H "% R5(!$5;1�! p. �@R5&!+1+-0�R5(
.®R5(!)!$'6gv5R¯.10�R¯"rS4 Z?�02;1�q6� �R5(qN�R5(!)�v5R¯.10�R5(!,/ wA H yÄ?�.104;-;1 /(/%lC3*-,Gy´N k ADC�`�A H }R5(!) % H *-,Gy´N k A H }-} P !  p;�y�%lC k % H } ;1$K"3 w0:(!)! p�3 /(!)! �(>;�$'n�y Ø k 
 C k 
 H } R5(!) %lCJ;1$�"% �04(!)! /�% �(!)! /(³;



a 7 ��� ���@���w
¢����� ���������Ð
����J���������/�
	O�J�l��
 � � � �
�@���
$'n % H yÄ?�.104;-;1 /(By�%lC k % H } &)( y Ø k 
 C k 
 H } R5(!):%lC &)( % H } P�±�)! ptr(! 

6JC�E 
 H c %lCáR5(!) 6 H E 
 H W
�� p.1 6�C�R5(!) 6 H +1R¯;10:+-n�¬D;1�! �)!0:+�;1$5.-;10:$'(9,�$'(!+�;-.®R50:(>;1+�� & y Ø k 6 H } V A H R5(!)�� & y Ø k 6JC } V ADCmP

�w¬T���! /$5.1 �6 � Ir;1�! �v> /,/;1$5.Qy�	�y Ø�� 6�C } k 	�y Ø�� 6 H k 6�C } k ADC k A H } 0:+�R5,m�!0: pv5R¯"rS: 5P����! �.®R¯;1 qS4$'+1+�R¯;;1�! �+- �,/$'(!)Ú+�;®R5=' �04+lL H E 	�y Ø�� 6 H k 6JC } `�Îly´A H } E 	�y Ø���
 H k 
 H c %lC } ` 	�y Ø��5
 H } EèN�+104(!,� 
Ø�� 
 H � 
 H c %lC�no$5.16�+KR��çR¯.
	>$�v�,m�rR50:(JP����! 
.®R¯;1 �S4$'+1+KR¯;�;1�! 
t!.1+-;K+-;®R5=' 
04+

L�C E 	�y Ø�� 6�C } ` 	�y Ø���
 C } E
	�y Ø��5
 H c %lC } ` 	�y Ø��5
 C }
E $ 	�y Ø���
 H c %lC } ` 	�y Ø��1Ø c % H c %lC } & c $ 	�y Ø��-Ø c % H c %lC } ` 	�y Ø��5
 C } &´W¯y´|�P a>}

«� p;<L�C��é)! /(!$5;1 
;1�! 
t!.1+-;K)!0�
3 p.1 �(!,/ 
$'(�;1�! 
.104='�³;K�rR5(!)�+104)! �$'n�y´|�P a>} � ;1�! �(
L�C�� E 	�y Ø��5
 H c %lC } ` 	�y Ø��-Ø c % H c %lC }

V 	�y Ø��5
 H c %lC } ` 	�y Ø���
 H } c 	�y Ø��-Ø c % H } ` 	�y Ø��1Ø c % H c %lC } y´|�P | }
E 	�y Ø��5
 H c %lC } ` 	�y Ø���
 H k 
 H c %lC }

c 	�y Ø��1Ø c % H k Ø c % H c %lC } ` 	�y Ø��-Ø c % H c %lC } y´|�P 7 }
E 	�y Ø��1Ø c % H 9 Ø c % H c %lC } ` 	�y Ø���
 H 9 
 H c %lC }
E 	�y�% H c %lC � %lC 9 Ø c % H c %lC } ` 	�y 
 H c %lCZ` Ø�� %lC 9 
 H c %lC } y´|�PYX }
E 	�y�%lC � % H c %lC k Ø c % H c %lC } ` 	�y�%lC �-Ø c % H c %lC }

` 	�y 
 H c %lC�` Ø�� %lC 9 
 H c %lC }
E 	�y�%lC � % H c %lC } ` 	�y�%lC �-Ø c % H c %lC } ` 	�y 
 H c %lCZ` Ø�� %lC 9 
 H c %lC } y´|�P " }
E 	�y�%lC � % H c %lC } ` 	�y�%lC �-Ø c % H c %lC }

c 	�y�%lC ��
 H c %lC } ` 	�y�%lC ��
 H c %lCZ` ØB} ` 	�y�%lC �5
 H c %lC 9 
 H c %lCZ` ØB} k



���Y��� ��
q��� � �*� � � � �<��
��w�*� a X
?K�! /.1 Dy´|�P | } no$'S:S4$x?K+K+104(!,� � & y Ø k Ø c % H } E�A H 046M�rS40: /+K;1�rR¯; 	�y Ø���
 H } E Îly´A H } V 	�y Ø��-Ø c
% H } I�y´|�P 7 } no$'S:S4$x?K+<+-0:(!,/ %lC &)( y Ø k 
 H k % H } 046M�rS40: /+ Ø � 
 H � 
 H c %lC<R5(!) Ø � Ø c % H �Ø c % H c %lCZno$5.16 �çR¯.
	>$�v#,m�rR504(!+�Iry´|�PYX } no$'S4S:$�?�+�+104(!,� 7�y � 9 � } E 7�y � `�� 9 � } I�R5(!)Ty´|�P " } no$'S:S4$x?K++-0:(!,/ �y�%lC k % H } &)( Ø 0:6l�rS:04 �+ %lC � % H c %lC � Ø c % H c %lC�no$5.16�+KR��çR¯.
	>$�v�,m�rR50:(JP

«� /;��*E
	�y�%lC �5
 H c %lC 9 
 H c %lC�` ØB} E 	�y 
 H ` Ø��-Ø 9 
 H c %lC�` ØB} R5(!)��¦E 	�y�%lC �5
 H c
%lC } ` 	�y�%lC �1Ø c % H c %lC } `���I�;1�! �(TL�C�� V 	�y�%lC � % H c %lC } `�	�y�%lC �5
 H c %lC�` ØB} c �§I�R5(!)"³¬�;1�! �,m�rR50:(9.1&!S4 'I

� E 	�y�%lC �5
 H c %lC 9 Ø c % H c %lC } ` 	�y�%lC �1Ø c % H c %lC 9 
 H c %lC } `��
V 	�y�%lC �5
 H c %lC 9 Ø c % H c %lC } `��
E 	�y Ø c % H �1Ø ` 
 H c % H 9 Ø c % H c %lC } `	�
V 	�y Ø c % H �1Ø ` 
 H c % H } `�� y´|�P�� }
V 	�y�% H k Ø c % H �1Ø ` 
 H c % H } `��E 	�y�% H �1Ø ` 
 H c % H } c 	�y Ø ` 
 H c % H �-Ø c % H 9 % H } `��E 	�y�% H �1Ø ` 
 H c % H } c 	�y 
 H ` Ø��1Ø 9 % H } ` 	�y 
 H ` Ø��-Ø 9 
 H ` Ø c %lC }
E 	�y�% H �1Ø ` 
 H c % H } c 	�y 
 H ` Ø��1ØB} ` 	�y 
 H ` Ø��1Ø 9 
 H ` Ø c %lC } y´|�P � }
E 	�y�% H �1Ø ` 
 H c % H } c 	�y 
 H ` Ø��5
 H ` Ø c %lC }

`�	�y 
 H ` Ø���
 H ` Ø c %lC 9 ØB} y´|�P �³}
V 	�y�% H �1Ø ` 
 H c % H } c 	�y 
 H ` Ø��5
 H ` Ø c %lC } k

?K�! /.1 
y´|�P�� } no$'S4S:$�?�+�+104(!,� %lC &)( y Ø k 
 H k % H } 046M�rS40: /+�;1�rR¯; Ø ` 
 H c % H � Ø c % H � Ø c % H c %lC
no$5.16M+�R �çR¯.
	>$�vé,m�rR504(JI�y´|�P � } no$'S:S4$x?K+@+104(!,� % H &)( y Ø k 
 H } IsR5(!) y´|�P �³} no$'S4S:$�?�+<"³¬é;1�! l,m�rR50:(é.1&!S: 



a " ��� ���@���w
¢����� ���������Ð
����J���������/�
	O�J�l��
 � � � �
�@���
+-0:(!,/ 

	�y 
 H ` Ø��-Ø k 
 H ` Ø c %lC } E 	�y 
 H ` Ø��1ØB} c 	�y 
 H ` Ø���
 H ` Ø c %lC 9 ØB}
E 	�y 
 H ` Ø��5
 H ` Ø c %lC } c 	�y 
 H ` Ø��1Ø 9 
 H ` Ø c %lC } W

���³&!+�I
L�C�� V $ 7�y�% H c %lC } `-7�y�% H } &r` $ 7�y 
 H c %lC�` ØB} ` 7�y 
 H ` ØB} &

c $ 7�y Ø ` 
 H c % H } `-7�y Ø ` 
 H } & c $ 7�y 
 H ` Ø c %lC } `-7�y�%lC } &
E 7�y�% H c %lC } `-7�y�% H } ` 7�y�%lC } c 7�y Ø ` 
 H c % H }E �a S:$'= ADCa ��� A H y´ADCZ`ÚA H } c 7�y Ø ` 
 H c % H }
V �a S:$'= ADCa ��� A H y´ADCZ`ÚA H } c �a S:$'=ryÐ7 ��� A H } y´|�P � N }
E �a S:$'= a ADCADC�`bA H k?K�! /.1 �y´|�P � N } no$'S:S4$x?K+�+-0:(!,/ �Dy Ø ` 
 H c % H } H V a A H Ir+-$

7�y Ø ` 
 H c % H } V 7�y ,Gy´N k a A H }-} E �a S:$'=ryÐ7 ��� A H } W±�)! /(!$5;1 q;1�! Q+- �,/$'(!)�)!0�
3 p.1 �(!,/ q$'(�;1�! �.10:='�>;<�rR5(!)é+-0:)! q$'n�y´|�P a>} "³¬�L�C���I�?��!04,m��0:+K"%$'&!(!)! �)"³¬�N�PYX�P����! 
�!.1$³$'n���R¯.®R5S4S: /S:+�;1�rR¯;K$'n%$ | a I����! �$5.1 /6�|'&´P�±­(���R¯.-;104,�&!S:R¯.�I
L�C�� E 	�y Ø��1Ø c % H c %lC } ` 	�y Ø��5
 C }

E 	�y Ø��1Ø c % H c %lC 9 
 C } ` 	�y Ø���
 C 9 Ø c % H c %lC }
V 	�y Ø��1Ø c % H c %lC 9 
 C }
E 	�y Ø ` 
 C �1Ø ` 
 C c % H c %lC 9 
 C }
V 	�y Ø ` 
 C �1Ø ` 
 C c % H c %lC }
V N�WYX�W



���Y��� ��
q��� � �*� � � � �<��
��w�*� a �
����&!+/Ir±�,�R5(�"%$'&!(!)�L�C�R5+

L�CwEáL�C�� c L�C�� V �a S:$'= a ADCADC�`bA H c �a E � c �a S4$'= ADCADCZ`ÚA H W� (9;1�! �$5;1�! /.K�rR5(!)JI!;1�! 
.®R¯;1 �S4$'+1+KR¯;�;1�! 
t!.1+-;K+-;®R5=' 
,�R5(TR5S4+1$l"% 
"3$'&!(!)! /)éR5+/U
L�CwE
	�y Ø�� 6�C } `bÎly´ADC } V 	�y Ø�� 6 H k 6JC } `bÎly´ADC } V �a S:$'= ADCA H k"³¬�«� �6M6DR � +-0:(!,/ �  /.1$l.®R¯;1 
S:$'+-+�R¯;�;1�! �+- �,/$'(!)T+�;®R5=' �046M�rS40: /+ 	�y Ø�� 6 H k 6JC } EáÎly´A H } P

��&�;-;104(!=l;1�! �+- 
"3$'&!(!)!+Kno$5.�L�C�;1$'=' p;1�! /.�='04v> /+
L�C V 6M0:(�� �a S4$'= ADCA H k � c �a S:$'= ADCADCZ`ÚA H�� W���! �+-�rR5)! �)M.1 �='04$'(�$'n3��04='&�.1 �|�PYX
+1�!$�?�+�;1�! ��3$'+-+102"rS: �v5R5S4&! �+�$'nJL�C�R5+wR�no&!(!,p;10:$'(�$'n3A H �¯ADCmP����! 6�Rxu!046DR5S%v5R5S:&! 
$�,/,�&�.1+�?K�! �(TADCwEgX5A H Ir='02v�04(!=�L�C V CH S:$'=�X ~ � W � " � N�P �

��� ¶����x¶�·���»�¼5½K¾5¿rÀ y´ADC k A H }�Á�ÂÄÃoÅ A H ~ ADCmÆ ÃoÅ!È ½ È<È®Û¯ÂoËmÃÄË ¾5¿9¾ ÍpÅ³Â´È Ì¯¾³Õ/Ö È ½-¾ Ã­È/É{Ê5ÂoËmÃ ¼5½ ÃÐÂ ¼5¿MÌ È1Í�Ã ¼5½y´Î�C k Î H k ADC k A H }
Á�ÂÄÃoÅ L�CwEáN ¾5¿ Ê L HKV CH S:$'=ry{z | c �x} Þ. ½-¼�¼ Ç0/ $ | a Ir���! /$5.1 �6èX &sR5,/;1&rR5S4S4¬�+-�!$x?K+�;1�rR¯;
L HKV �a S4$'= f!� c A HADC h c �a W

±K�! /.1 #)! /.102v> lR�+1 /,�$'(!)é"%$'&!(!)ç;1�rR¯;
)! �,p.1 �R5+- �+@04(*A H �¯ADCmPQ�s$'=' /;1�! p.�I3;1�! Q;{?�$D"3$'&!(!)!+
='04v> q;1�! )! /+102.1 �)l.1 �+-&!S4;�P !  /;-;104(!= 
 C�R5(!) 
 H ;1$
"3 �;1�! K.®R5(!)!$'6Ov5R¯.10:R¯"rS: /+Z;1�rR¯;�R5,m�!0: pv> KÎMy´ADC } R5(!)DÎMy´A H } I.1 /+-�% �,p;104v> /S4¬'I Ù EgA H �¯ADCmI%R5(!) % H * ,Gy´N k A H ` Ù H ADC } Ir?K04;1�:% H &)( y Ø k 
 C k 
 H } R5+K0:(�«� �6M6DR aR5(!)T)! ptr(!0:(!= 6 H E¢y � ` Ù }­Ø c Ù 
 C c % H R5(!)�6JCwE 
 C�='04v> /+KL�CwE�NMR5(!)
L H E 	�y Ø�� 6 H k 6�C } `ÚÎMy´A H } E
	�y Ø�� 6 H k 
 C } `ÚÎMy´A H }E 	�y Ø�� 6 H 9 
 C } c 	�y Ø��5
 C } `bÎly´A H } V 	�y Ø�� 6 H 9 
 C } y´|�P �'�x}

V �a S4$'= ADCA H W y´|�P ��a>}



a � ��� ���@���w
¢����� ���������Ð
����J���������/�
	O�J�l��
 � � � �
�@���

� 


� �
� �
��
� �� �
�
���

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.5

1

1.5

2

2.5

3

(0.2,1.1610)

0.5log(D1/D2)
1−0.5log(1−D2/D1)

� ����

��0:='&�.1 �|�PYX�U ��$'+-+102"rS: <v5R5S:&! /+K$'n�L�C�0:(T���! �$5.1 /6 a P
�� p.1 ly´|�P �'�x} no$'S:S4$x?K+w+104(!,� 	�y Ø���
 C } EáÎly´ADC } I!A H ~ ADCwR5(!)�;1�! �.®R¯;1 pê�)!0:+�;1$5.-;10:$'(�no&!(!,/;104$'(9ÎMy´A }04+QR�(!$'(�ê­04(!,/.1 �R5+104(!=Tno&!(!,p;10:$'(B$'n�A�I�R5(!) y´|�P ��a>} no$'S4S:$�?�+
n�.1$'6¦+�;1 /�r+Dy ��P a>} ê®y ��PYX } $'nw;1�! M�!.1$�$'n�$'n«� /6�6�R a P

���³&!+Kno$5.�R5(³¬9A H �¯ADC ~�� Ir±w�rR�v> @;{?�$M&��!�% /.K"%$'&!(!)!+�no$5.�L H U
L HKV ����� ����

CH S4$'=/. � c � ���� 4 c CHCH S4$'= ���� � W���! �t!.1+�;q"%$'&!(!)§)!$'6M0:(rR¯;1 /+�?K�! �(§ADC1�¯A H ,èz | c � ?K�!0:S4 M;1�! �+- �,/$'(!)¹)!$'6M0:(rR¯;1 /+�?K�! �( ��~ADC1�¯A H ~ z | c � y !  � ���0:='&�.1 �|�P " } PM��$'=' p;1�! /.
;1�! /+1 l"%$'&!(!)!+q='04v> ML HlV y � � a>} S:$'=ry{z | c �x}�~



���Y��� ��
q��� � �*� � � � �<��
��w�*� a5�
N�W�� a X5N�P �

� 


� �
� �
��
� �� �
�
���

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.5

1

1.5

2

2.5

3

(0.3660,0.7250)

0.5+0.5log(1+D2/D1)
0.5log(D1/D2)

� ����

��04='&�.1 q|�P "�U ��$'+-+102"rS: <v5R5S:&! /+K$'n�L H 0:(T���! /$5.1 �6�|�P
��� ¶����x¶�· � »�¼5½K¾5¿rÀ y´ADC k A H }�Á�ÂÄÃoÅ A H ~ ADCmÆ ÃoÅ!È ½ È<È®Û¯ÂoËmÃÄË ¾5¿9¾ ÍpÅ³Â´È Ì¯¾³Õ/Ö È ½-¾ Ã­È/É{Ê5ÂoËmÃ ¼5½ ÃÐÂ ¼5¿MÌ È1Í�Ã ¼5½y´Î�C k Î H k ADC k A H }
Á�ÂÄÃoÅ L�CwEáN ¾5¿ Ê L HKV CH S:$'=�� .�� � � � #�� ���H ��� # ��� c � 4 . � ` ���H ��� 4	� Þ. ½-¼�¼ Ç0/ ��.1$'6è���! �$5.1 /6è|�I

L HKV �a S4$'= ADCA H W�!$5.�R5(>¬#t�u! /)DN ~ ADC V F�H�I';1�!0:+Z"3$'&!(!)�0:+�R�)! /,/.1 �R5+104(!=�no&!(!,p;10:$'(M$'n3A H ã y´N k ADC } PZ±�(! mu�;�)! /.102v> R5(!$5;1�! p.<"%$'&!(!)é?K�!0:,m��04+@R5(é04(!,/.1 �R5+104(!=Dno&!(!,p;10:$'(�$'n�A H P<«� p; 
 C � Ø � 
 H I â C�E � ` ADC®�xF H I
% �C * ,Gy´N k â C-ADC } IsR5(!) % �C &)( y Ø k 
 C k 
 H } Pl���! �(JI�+1 p;-;10:(!= 6 H E 
 H R5(!) 6�C
E 
 C
R5(!)*&!+104(!=TR5(



|'N ��� ���@���w
¢����� ���������Ð
����J���������/�
	O�J�l��
 � � � �
�@���
R¯�!�!.1$>R5,m��n�.1$'6�;1�! 
�!.1$�$'n�$'n%$ | a Ir���! /$5.1 �6èX &�='04v> /+

L H E 	�y Ø��5
 C 9 
 H }
V 	�y Ø��5
 C k â C Ø c % �C 9 
 H }E 	�y Ø�� â C Ø c % �C 9 
 H } c 	�y Ø���
 C 9 
 H k â C Ø c % �C }
V �a S:$'= f�� c A HADC ` A HF HJh c �a S:$'= f'a ` ADCF H�h W

���! �+- �,/$'(!)�"%$'&!(!) )!$'6�04(rR¯;1 �+l?��! /( A H ã f N k ��� � � z � ��� #�� ��� # ��� � � z H ��� # ���H � � � # ��� 
 z H � � # ��� � I�?��!04S: �;1�! �t!.1+-;"%$'&!(!)#)!$'6�04(rR¯;1 �+�no$5.s;1�! w.1 �6�R50:(!)! p.�$'n�;1�! <y´N k ADC } .1 �='04$'(JP����! w6DRxu�0:6�R5S>v5R5S4&! w$'n�;1�! �,�$'6Q"r04(! �)"%$'&!(!)�04+�R5,m�!04 /v> /)TR¯;�A H E ��� � � z � ��� #�� ��� # ��� � � z H ��� # ���H � ��� # ��� 
 z H ��� # ��� Ir='02v�04(!=l;1�! �)! /+102.1 �)9.1 /+1&!S2;�P �
��� ¶����x¶�·���»�¼5½Q¾5¿rÀ A H ~ ADC®Æ ÃoÅ!È ½-¾ Ã�È Ö2¼ Ë®Ë/ÈpË L�CwEáL H ~ N�W |��'N a ¾5½ È ¾ ÍpÅ³Â´È Ì¯¾³Õ/Ö È Þ. ½-¼�¼ Ç0/�� +K+-�!$x?K(T04(����! �$5.1 /6 a I!;1�! 
.®R¯;1 
S:$'+-+1 /+�L�C´Ï�R5(!)�L H Ï�R¯.1 qR5,m�!0: pv5R¯"rS: 5I�?��! p.1 

L H Ï�E�N�R5(!)¦L�CÐÏ V ����� ����
� CwE � c CH S:$'= ������ # � � k 04n�ADC ,áX5A H
� H E CH S:$'= ���� � k 04n�ADC ~ X5A H W��.1$'6è���! �$5.1 /6è|�I�;1�! 
.®R¯;1 �S4$'+1+- �+KL�C{C�R5(!)�L�C H R¯.1 �R5,m�!0: pv5R¯"rS: 5I�?��! p.1 

L�C­CwE�N�R5(!)¦L H C V ����� ����
�
CwE CH S:$'=/. � c � ���� 4 c CH k 04n�ADC ,¢y{z | c �x} A H
� H E CH S:$'= ���� � k 04n�ADC ~ y{z | c �x} A H W����&!+/I3n�.1$'6 «� �6M6DR � I%±�,�R5(é)�.®R�? ;1�! Q,�$'(!,/S:&!+-0:$'(�;1�rR¯;<;1�! q.®R¯;1 QS4$'+1+- �+<L�CÄÜ9E y � ` Ù } L�C´Ï
R5(!)L H ÜME Ù L H C�R¯.1 qR5,m�!04 /v5R¯"rS4 'P !  p;-;10:(!= Ù EáL�C´Ïp��y´L�C´Ï c L H C } ='04v> /+

L�CÄÜMEáL H Ü V
���������� ���������

CC�� � ��� C�� � � k 0:n�F H ,�ADC ,áX5A HCC�� �
� � C�� � � k 0:n�y{z | c �x} A HKV ADC ~ X5A HCC�� �
� � C�� � � k 0:n�A H ~ ADC ~ y{z | c �x} A H W��0:='&�.1 K|�P���+1�!$�?�+Z;1�!04+Z"3$'&!(!)Mno$5.wL�CÐÜlEáL H ÜrP����! K6�Rxu!046#&!6G$�,/,�&�.1+Z?K�! �(�A H �¯ADCwEáN�W a I'='04v�0:(!=



���Y��� ��
q��� � �*� � � � �<��
��w�*� | �

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

(0.2,0.4090) L1a=L2a

� ����

��04='&�.1 q|�P��³U�æK�!�% /.K"%$'&!(!)T±�no$5.�L�CÄÜMEáL H Ü�0:(T���! /$5.1 �6èX�P
L�CÄÜME�L H Ü V �� ��y CH S4$'=�X } c � ��y CH S:$'=ry � c N�W a>} c CH } ~ W 7>N �!� W

��0:(rR5S4S4¬'I�±<&!+1 l;1�! l.1 �+-&!S4;1+�$'n����! /$5.1 �6M+ a R5(!)¹|�04(¹R�)!0 
3 /.1 /(³;
?�R�¬é;1$�=' /;
;1�! M)! �+-04.1 /)*.1 /+1&!S2;�P
�w¬����! /$5.1 �6 a I3L�C´Ï V Îly´A H } ` Îly´ADC } R5(!)éL H Ï@E NDR¯.1 #R5,m�!04 /v5R¯"rS4 'P��w¬����! �$5.1 /68|�I3L�C{C�E N
R5(!)�L H C V CH S:$'= ���� � c ÎMy´ADC } `bÎly´A H } R¯.1 �R5,m�!0: pv5R¯"rS: 5P����³&!+�"�¬9,/$'(³v> mu!02;{¬'I�±�,�R5(�R5,m�!04 /v> 

L�CÄÜMEáL H Ü E L�CÐÏmL H CL�CÐÏ c L H C V $ Îly´A H } `bÎly´ADC } & � CH S4$'= ���� � c ÎMy´ADC } `ÚÎMy´A H } �CH S4$'= ���� �V . $ ÎMy´A H } `ÚÎMy´ADC } & c � CH S4$'= ���� � c ÎMy´ADC } `ÚÎMy´A H } ��4 H7 �

CH S4$'= ���� � E �
� S:$'= ADCA H W



| a ��� ���@���w
¢����� ���������Ð
����J���������/�
	O�J�l��
 � � � �
�@���
��0:='&�.1 �|�P ��,/$'6Q"r0:(! /+
;1�!0:+�(! p? "3$'&!(!)B?K04;1�*;1�! l"3$'&!(!)¹$'n���04='&�.1 D|�P��³PD���! �(! /? 6DRxu�0:6#&!6 0:+
R5,m�!04 /v> /)T?K�! �(çA H �¯ADC � N�W ��a�� X�R5(!)é='02v> �+<L�CÐÜ�E¢L H Ü ~ N�W |��'N a I�;1�³&!+@L�CÄÜ9E L H Ü ~ N�W |��'N a 0:+R5,m�!04 /v5R¯"rS4 'P �

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

(0.1215,0.3801)
Previous bound for L1=L2
0.125log(D1/D2)

� ����

��0:='&�.1 �|�P ��UwæK�!�% /.K"%$'&!(!)T±-±�no$5.�L�CÄÜME�L H ÜD0:(T���! �$5.1 /6 X�P
±wt!.1+�;�04(³;-.1$³)!&!,� �«� �6M6DRM|�I�?K�!0:,m��0:+�&!+1 /no&!S�no$5.��!.1$�v�04(!=l;1�!0:+�;1�! �$5.1 /6TP

µ�¶�·§·¹¸ �¢»�¼5½Q¾5¿rÀ A/. ~ W/W�W ~ A/� ~ A H ~ ADC®Æ
	�y Ø���
 C k 
 �H k 
 �� k W/W�W k 
 �. 9 Ø c % . } V * � a k

ÁZÅ!È ½ È 
 C k 
��H k 
��� k W/W�W k 
��./#rC ¾5½ È#Ê³È�� ¿ È1Ê�Â ¿�� Å!È ¼5½ È Ý�� Þ



���Y��� ��
q��� � �*� � � � �<��
��w�*� |'|
��� ¶����x¶�· �g»�¼5½B¾5¿rÀ A/. ~ W/W�W ~ A H ~ ADCmÆ ÃÄÅ!È ½ ÈBÈ®Û¯ÂoËmÃÐË ¾5¿ ¾ ÍpÅ³Â´È Ì¯¾³Õ/Ö È ½-¾ Ã­È/É{Ê5ÂoËmÃ ¼5½ ÃÐÂ ¼5¿Ì È1Í�Ã ¼5½ y´Î�C k Î H k W�W/W k Î . k ADC k A H k W�W/W k A/. }
Á�ÂÄÃoÅ L�CwEáN�ÆsL 2�E
	�y Ø���
 C k 
��H k 
��� k W�W/W k 
��2 } `bÎly´A�2 }Ç ¼5½*¾'ÖoÖ � ~ 4 ~ *GÆ ¾5¿ Ê L . V *�� a Æ ÁZÅ!È ½ È:
 C ÂoË ¾Ú½-¾5¿ Ê ¼5Ý Ì¯¾5½ Â ¾³Õ/Ö È ¾ ÍpÅ³Â´È Ì Â ¿�� Îly´ADC } Æ

��H k 
��� k W�W/W k 
��. ¾5½ ÈçË × Í®ÍmÈpË®Ë®Â Ì È ÖYÀ Ê³È�� ¿ È1Ê ¾ Ë R¯.1=�6�04( � � ��� � � � � 
$� �"! 	�y Ø���
 k 
 C k 
��H k 
��� k W�W/W k 
��2$#rC } Æ
% .'&)(�y Ø k 
 C k 
��H k W�W/W k 
��. } Æ ¾5¿ Ê % .+*-,Gy´N k A/. } Þ. ½-¼�¼ Ç0/ «� p; 
 2�"3 �;1�! �.®R5(!)!$'6Gv5R¯.10:R¯"rS: �;1�rR¯;�R5,m�!0: pv> �+�Îly´A�2 } no$5.�R5(>¬�4 ã¹ä � k a k W�W/W k * å I�% ./#rC3*
,Gy´N k A/./#rC } I�R5(!):% ./#rC &)( y Ø k 
 C k 
 �H k 
 �� k W�W/W k 
 �./#rC k 
 . } P��!&�.-;1�! /.�±�)! /tr(! �;1�! ��$'0:(>;K)!0:+�;-.104"r&�ê;104$'( $'nMy Ø k 
 C k 
��H k 
��� k W�W/W k 
��./#rC k 
 . } R5+ � ��� � � � ���� � ���� � � � � � ���0 2 ��� � � � 0 � � I�;1�! /.1 /no$5.1 'I
y 
 C k 
��H k 
��� kW/W�W k 
��./#rC } � Ø�� 
 .�no$5.16M+KR �éR¯.
	>$xv�,m�rR504(JP

±�)! /tr(! 6JC
E 
 CmI 6�.8E 
 .�IsR5(!) 6 2�E 
��2 no$5.�R5(³¬+4 ã ä a k | k W/W�W k * ` �¯å P#���! �(ç;1�! #.®R¯;1 S4$'+1+�$'ns;1�!0:+K,/$�)! �R¯;K.1 /+1$'S4&�;10:$'( * 0:+
L . E 	�y Ø�� 6	. k W�W/W k 6 H k 6JC } ` 	�y Ø���
 . }

E 	�y Ø���
 . k 
 �./#rC k W�W/W k 
 �H k 
 C } ` 	�y Ø���
 . }
E 	�y Ø���
 �./#rC k W�W/W k 
 �H k 
 C 9 
 . }
V 	�y Ø���
 �./#rC k W�W/W k 
 �H k 
 C k Ø c % ./#rC 9 
 . }
E 	�y Ø��-Ø c % ./#rC 9 
 . } c 	�y Ø���
 �./#rC k W/W�W k 
 �H k 
 C 9 
 . k Ø c % ./#rC } W y´|�P � | }

�� p.1 'I
	�y Ø��-Ø c % ./#rC 9 
 . } V �a S:$'=�� � c A/.A/./#rC � V �a k y´|�P � 7 }

?K�! /.1 q;1�! Qt!.1+-;@0:(! /²�&rR5S404;­¬�no$'S:S4$x?K+K;1�! lR¯�!�!.1$>R5,m�é$'n�+�;1 /�r+#y ��P a>} êmy ��PYX } n�.1$'6è;1�! � �!�3 /(!)!02u3I�R5(!);1�! �+- �,/$'(!)T04(! �²³&rR5S:02;{¬Dno$'S:S4$x?K+�+-0:(!,/ qA/. ~ A/./#rCmP��r&�.-;1�! p.�I
	�y Ø���
 �./#rC k W/W�W k 
 �H k 
 C 9 
 . k Ø c % ./#rC }



|57 ��� ���@���w
¢����� ���������Ð
����J���������/�
	O�J�l��
 � � � �
�@���
E 7�y 
 �./#rC k W/W�W k 
 �H k 
 C 9 
 . k Ø c % ./#rC }

` 7�y 
 �./#rC k W�W/W k 
 �H k 
 C 9 
 . k Ø c % ./#rC k ØB}
V 7�y 
 �./#rC k W/W�W k 
 �H k 
 C 9 Ø c % ./#rC } `-7�y 
 �./#rC k W/W�W k 
 �H k 
 C 9 
 . k Ø c % ./#rC k ØB} y´|�P � X }E 7�y 
 �./#rC k W/W�W k 
 �H k 
 C 9 Ø c % ./#rC } `-7�y 
 �./#rC k W/W�W k 
 �H k 
 C 9 Ø c % ./#rC k ØB} y´|�P � " }
E 	�y Ø���
 �./#rC k W�W/W k 
 �H k 
 C 9 Ø c % ./#rC }
V y * ` �x} � a k y´|�P � � }

?K�! /.1 �y´|�P � X } no$'S4S:$�?�+<+104(!,� #,�$'(!)!02;10:$'(!04(!=�.1 /)!&!,� /+
 �(>;-.1$5��¬'I�y´|�P � " } no$'S4S:$�?�+<+104(!,� #='04v> /(by Ø k Ø c
% ./#rC } I 
 . R5(!)�y 
 C k 
 �H k 
 �� k W/W�W k 
 �. � } R¯.1 �0:(!)! p�3 /(!)! �(>;�I�R5(!)�y´|�P � � } no$'S:S4$x?K+Qn�.1$'6 «� �6M6DRé|�P
0w$'6Q"r0:(!04(!=Ty´|�P � | } I�y´|�P � 7 } R5(!)¹y´|�P � � } �!.1$�v> �+�;1�! 
;1�! �$5.1 /6TP �



� ���������
	 �

� 
�� ����� � � � ������	������������ ��� 
 	�� � � �"!����

# �%$ �
	��'&)( �*(%+-, 	.( � �
� (By0/ k *ÚC k * H }�a21 ! 0 ,/$'(!+104+-;1+�$'n�;{?�$l0:(!)!02v�04)!&rR5SJ �(!,/$�)! p.43x)! �,/$�)! p.���R502.1+KR5(!)�R���$'04(³;�)! /,�$³)! /.�P�!$5.K��R5, 	> p; � I�;1�! � �(!,/$�)! p.43x)! �,/$�)! p.���R504.qy � � C 
5 k76 � C 
5 } R¯.1 
6DR¯�!�r04(!='+

� � C 
5 U98 5 � ä � k W�W/W k *ÚC å R5(!) 6 � C 
5 U ä � k W�W/W k *ÚC å � 8 5
?K04;1�§.®R¯;1 *y � �)/ } S4$'=
*bC#R5(!)b)!04+-;1$5.-;104$'( � & 5 y Ø 5 k:6 � C 
5 y � � C 
5 y Ø 5 }-}-} P§�r$5.#��R5, 	> /; a I�;1�! 9 �(!,/$�)! p.R5(!)T)! /,�$³)! /.qy � � H 
5 I 6 � H 
5 } R¯.1 
6DR¯�!�r04(!='+

� � H 
5 U98 5 � ä � k W�W/W k * H å R5(!) 6 � H 
5 U ä � k W�W/W k * H å � 8 5
?K04;1�B.®R¯;1 �y � �)/ } S:$'=
* H R5(!)¹)!0:+�;1$5.-;10:$'( � & 5 y Ø 5 k:6 � H 
5 y � � H 
5 y Ø 5 }-}-} P����! ���$'0:(>;Q)! /,�$³)! /. 6 � Ï 
5 0:+QR6�R¯�!�r0:(!=

6 �
Ï 
5 U ä � k W/W�W k *ÚC å � ä � k W�W/W k * H å � 8 5?K04;1�9;1$5;®R5S3.®R¯;1 �y � �)/ } S:$'=ry *ÚC * H } R5(!)T)!04+-;1$5.-;104$'(�� & 5 y Ø 5 k76 � Ï 
5 y � � C 
5 y Ø 5 } k � � H 
5 y Ø 5 }-}-} P
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+®R�¬D;1�rR¯;�;1�! @.®R¯;1 pê�)!0:+�;1$5.-;10:$'(Dv> �,p;1$5.�y´ÎqC k Î H k AlÏ k ADC k A H } 0:+ a21 ! 0�ê­R5,m�!0: pv5R¯"rS: @04n�no$5.KR5(³¬

��� N�R5(!)�no$5.K+1&���,�04 �(>;1S4¬�S:R¯.1=' /ZI!;1�! p.1 � pu�0:+�;1+�R5(By0/ k *ÚC k * H }�a21 ! 0 +1&!,m�9;1�rR¯;C
5 S4$'=
*bC V ÎqC c � k � & 5 y Ø 5 k76 � C 
5 y � � C 
5 y Ø 5 }-}-} V ADC c � kC
5 S4$'=
* HKV Î H c � k � & 5 y Ø 5 k76 � H 
5 y � � H 
5 y Ø 5�}-}-} V A H c � k

� & 5 y Ø 5 k76 � Ï 
5 y � � C 
5 y Ø 5 } k � � H 
5 y Ø 5 }-}-} V AlÏ c � W
� +1 p;�$'n a21 ! 0�ê­R5,m�!0: pv5R¯"rS: <.®R¯;1 pê�)!0:+�;1$5.-;10:$'(Dv> �,p;1$5.1+K04+K)! /+1,p.104"% �)�04(�;1�! �no$'S4S:$�?�04(!=Q;1�! �$5.1 /6TP����! .1 /+1&!S2;�no$5.Dtr(!02;1 çR5S4�r�rR¯"% /;1+D,�$'6M �+Dn�.1$'6 $ |³� &´P � =' /(! /.®R5S40 � R¯;10:$'(b;1$¹?� /S:S�ê�"% ��rR�v> �)�,/$'(³;104(�&!$'&!++-$'&�.1,� /+lR¯�!�3 �R¯.1+l04( $ 7>N'&´PB���! D.1 �+-&!S4;#0:+#(!$5;#;10:='�>;#0:(Ú=' /(! /.®R5S $ 7 � &´P � 6�$5.1 �=' /(! /.®R5S<yÄ"r&�;M(!$5;
+-0:(!='S4 pê�S: p;-;1 /. } no$5.16�no$5.K+�;®R¯;10:$'(rR¯.-¬�+-$'&�.1,� /+�R¯�!�% �R¯.1+K04( $ |��'&´P
��� ¶����x¶�·�� 	�

� Æ � Å!È ¼5½ È Ý�����	���� Æ � Å!È ¼5½ È Ý����9»�¼5½*¾5¿rÀ ÂoÂÐÊbË ¼5×�½ ÍmÈ ä Ø 2 å "2%$%C Á�ÂÄÃÄÅ Ê³È ¿ Ë®ÂÄÃ À
� � y)( } ¾5¿ ÊÚÊ5ÂoËmÃ ¼5½ ÃÐÂ ¼5¿�Ý È ¾ Ë ×�½ È�& Æly´Î�C k Î H k AlÏ k ADC k A H }9ÂoË�Ñ��@Ó�ÔZÉ ¾ ÍpÅ³Â´È Ì¯¾³Õ/Ö È9Â Ç�ÃÄÅ!È ½ ÈéÈ®Û¯ÂoËmÃÐË ¾Í ¼5¿ Ê5ÂÄÃÄÂ ¼5¿%¾'Ö!�%½-¼³Õ1¾³Õ Â Ö ÂÄÃ À ����� � � � � � � � � Ë × ÍpÅ�ÃÄÅ ¾ Ã

Î�C , 	�y Ø�� 6JC } k � & y Ø k 6�C } V ADC kÎ H , 	�y Ø�� 6 H } k � & y Ø k 6 H } V A H kÎ�C c Î H , 	�y Ø�� 6�Ï k 6JC k 6 H } c 	�y86JC � 6 H } k � & y Ø k 6%Ï } V AlÏ�W�r$5.9R5(>¬ a21 ! 0�I�04n@;1�! �.®R¯;1 pê�)!0:+�;1$5.-;10:$'( v> /,/;1$5.éy´ÎqC k Î H k AlÏ k ADC k A H } 0:+�R5,m�!0: pv5R¯"rS: 5I�;1�! é04(�ê)!02v�04)!&rR5SK.®R¯;1 �S4$'+1+D$'n@)! �+-,/.102�!;10:$'( 49y 4 ã�ä � k a³å'} 04+D)! /tr(! /)�R5+�L32�E Î 2�`�ÎMy´A�2 } "!�r+�P����! 
��$'04(³;é.®R¯;1 ÚS4$'+1+ç04+ç6� �R5+1&�.1 /)¢04( ;{?�$ )!0 
3 /.1 /(³;é?�R�¬�+é"³¬¢L�ÏgE ÎqC c Î H ` ÎMy´AlÏ } "!�r+BR5(!)L�C H E Î�C c Î H ` $ Îly´ADC } c Îly´A H } &QE L�C c L H "!�r+/P ±#)! �(!$5;1 �;1�! T(!$5.16�R5S:0 �  /) )!04+-;1$5.-;104$'(!+R5+ & CTE ADC®�xF H I & H E A H �xF H I�R5(!) & Ï*E AlÏ/�xF H P�±MR5+-+1&!6M éN ~ AlÏ ~ ADC k A HBV F H I�0´P  5P4IN ~ & Ï ~ & C k & H�V � P
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�!$5.� �R5,m�By´AlÏ k ADC k A H } I!)! /tr(! 

�*y´AlÏ k ADC k A H } E ä y´Î�C k Î H } U�y´ÎqC k Î H k AlÏ k ADC k A H } 0:+ a21 ! 0�ê{R5,m�!04 /v5R¯"rS4 å W
���! �no$'S:S4$x?K0:(!=#S: /6�6�Rl04+K&!+- �no&!SJ0:(9��R¯.-;104;104$'(!0:(!=#;1�! qR5,m�!04 /v5R¯"rS4 @.1 /='0:$'(JP
µ�¶�·§·¹¸ ���oÇ N ~ ADC k A HKV F�HpÆ ÃoÅ!È ¿

ADC c A H `ÚF H V f �ADC c �A H ` �F H h #rC W
±w��R¯.-;102;10:$'(�;1�! �+-��R5,/ �$'ns�3$'+-+102"rS: 
)!0:+�;1$5.-;10:$'(�v> /,/;1$5.1+�y´AlÏ k ADC k A H } 0:(>;1$�|#.1 �='04$'(!+�U

�MC E ä y´AlÏ k ADC k A H } U>N V AlÏ V ADC c A H `ÚF H å
� H E ä y´AlÏ k ADC k A H } U>ADC c A H `§F H ~ AlÏ ~ y � �¯ADC c � �¯A H ` � �xF H } #rC å
��� E ä y´AlÏ k ADC k A H } U>AlÏ ,¢y � �¯ADC c � �¯A H ` � �xF H } #rC å W

����&!+��MCmI�� H I�R5(!)�����,/$5.-.1 �+��3$'(!)é;1$�;1�! lS4$x?�ê{AlÏ/I�6M �)!04&!6lê­AlÏ�IsR5(!)ç�!0:='��ê­AlÏ
.1 /='0:$'(!+/I3.1 /+-�% �,mê;102v> �S2¬>P
±­( $ 7 a &´I � � R¯.1$x?¢+-�!$x?K+<;1�rR¯;����! �$5.1 /6¦�M04+<;10:='�>;@no$5.
R5(³¬ �@R5&!+1+-0�R5(é+-$'&�.1,� 5P���.1$'6 $ � ��&´I%;1�! R5,m�!04 /v5R¯"rS4 @.1 /='0:$'(�no$5.�R �@R5&!+1+-0�R5(�+-$'&�.1,� �04+

���������� ���������

Î�C ,�ÎMy´ADC }Î H ,�ÎMy´A H }Î�C c Î H ,�ÎMy´AlÏ }
yÐ7!P �x}
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ÎqC ,�Îly´ADC }Î H ,�Îly´A H }ÎqC c Î H ,�Îly´AlÏ } c L � Ïno$5. � H � R5(!)
����� ����
Î�C ,�ÎMy´ADC }Î H ,�ÎMy´A H } yÐ7!P a>}

no$5. ����I!?K�! /.1 Îly´A } E �a S4$'= F�HAR5(!)BL � Ï�)! �(!$5;1 /+@;1�! ��$'04(³;<.®R¯;1 lS:$'+-+My´L�Ï } $'n�R �
R5&!+-+10:R5(*+-$'&�.1,� Q?�02;1� y´AlÏ k ADC k A H } ã � H P �w¬
$ |³� &´I

L � Ï�E �a S4$'= y � ` & Ï } Hy � ` & Ï } H `�y � y � ` & C } y � ` & H } ` � y & CZ` & Ï } y & H ` & Ï }-} H W���! Qno$'S:S4$x?K0:(!=M.1 /+1&!S2;1+<='02v> �"3$'&!(!)!+@$'(�;1�! qv5R5S4&! �+<$'n��*y´AlÏ k ADC k A H } no$5.�;1�! q;1��.1 � q.1 /='0:$'(!+/P �w¬+�¬�6M6� p;-.-¬>I� �R5,m��+�;®R¯;1 �6M �(>;�R¯"3$'&�;�.®R¯;1 �S4$'+1+KL�C�,�R5(TR5S:+-$l"% q6�R5)! 
;1$�R¯�!�rS2¬�;1$l.®R¯;1 �S4$'+1+KL H P
�<�����­� �¹¨@�G¡l£�� �����B� ������£��
±w)! /tr(! qRMno&!(!,p;10:$'(

L��
	 �>y & C k & H } E�6M0:( � �a S:$'= �& C k �a S:$'= �& H�� E �a S4$'= F�H6DRxu ä ADC k A H å W yÐ7!P | }
��� ¶����x¶�·
�¢»�¼5½<¾5¿rÀ y´AlÏ k ADC k A H } ã �MC�� � H Æ ÃoÅ!È ½ È
È®Û¯ÂoËmÃÄË ¾5¿ y´ÎqC k Î H } ã �*y´AlÏ k ADC k A H }�Á�ÂÄÃoÅL�CwEáÎ�CZ`ÚÎMy´ADC } V N�WYXZS4$'=�y a ` & C } V N�WYX ¾5¿ Ê
L�Ï E Î�C c Î H `bÎly´AlÏ }
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V 6M0:( ä L �
	 �'y & C k & H } c N�WYX k ÎlyÐ6DRxu ä ADC k A H å'} c �¯å W
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� ��� �����Ä¸ ���áºg»�¼5½é¾5¿rÀ y´AlÏ k ADC k A H } ã �MC®Æ ÃoÅ!È ½ È*È®Û¯ÂoËmÃÄË ¾5¿ y´ÎqC k Î H } ã �By´AlÏ k ADC k A H }�Á�ÂÄÃÄÅL�C V N�WYX�S:$'=ry a ` & C } V N�WYX ¾5¿ Ê L�Ï V N�WYX�S:$'= $ a y a ` & Ï } ��y � c & Ï } & V � Þ
���! Q"3$'&!(!)éno$5.
L�Ï�I%?K�!0:,m�é)! p�3 /(!)!+
$'(!S2¬T$'( & Ï�I%0:+�;10:='�>;<?K�! �(çAlÏ
E F�H/P
��0:='&�.1 Q7!P � �rS4$5;1+�;1�!0:+"%$'&!(!)�no$5.�L�Ï�P

±­n Ø 0:+ �
R5&!+-+10:R5(JI�;1�! /( yÐ7!P �x} )! �+-,/.102"3 /+ �*y´AlÏ k ADC k A H } no$5.�R5(>¬gy´AlÏ k ADC k A H } ã �MC $ |³��&´P
0w$5.1$'S:S:R¯.-¬ � ='04v> /+�&!(!04v> p.1+®R5S56� �R5(!0:(!=�;1$�;1�! �)! /tr(!02;10:$'(
$'n �MCJno$5.sR5S:S'040:)
+1$'&�.1,/ �+/U�0:n�ADC c A H `@AlÏ ,F�H/I!;1�! /(
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ÎqC ,�Îly´ADC } c N�WYXÎ H ,�Îly´A H } c N�WYXÎqC c Î H ,�Îly´AlÏ } c �
yÐ7!P 7 }

04+lR5(§0:(!(! p.Q"3$'&!(!)Ú$'( �By´AlÏ k ADC k A H } IZ0´P  5P4I�;1�! D.®R¯;1 �+Q,�R5(§"% ��-,�S4$'+1 	�T;1$�;1�! �02.Q.®R¯;1 mê­)!04+-;1$5.-;104$'(
"%$'&!(!)!+�0:( �MCpP C ��0:='&�.1 �7!P a 04S:S4&!+-;-.®R¯;1 /+�;1�!0:+��!.1$5�3 p.-;{¬'Pw���! �)rR5+-�! �)TS40:(! /+�;-.®R5,/ 
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ÎqC k 
Î H } $'(�;1�! <$'&�;1 p.w"3$'&!(!)�,m�rR¯.®R5,/;1 p.10 �  �)l"�¬�yÐ7!P �x} I>;1�! .®R¯;1 @��R504.qy�
Î�C c N�WYX k 
Î H c N�WYX } 04+�R5,m�!0: pv5R¯"rS: 5P
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7!P a U � &�;1 /.�R5(!)T04(!(! /.�"3$'&!(!)!+K$'( �*y´AlÏ k ADC k A H } no$5.qy´AlÏ k ADC k A H } ã �MCmP
� ��� �����Ä¸ ��� �¢»�¼5½�¾5¿rÀ y´AlÏ k ADC k A H } ã � H Á�ÂÄÃoÅ'& C ,�N�WYX ¼5½ & H ,�N�WYX³Æ ÃoÅ!È ½ È�È®Û¯ÂoËmÃÐË ¾5¿ y´Î�C k Î H } ã
�*y´AlÏ k ADC k A H }
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\ v��OG �·v��KHE�lo���v={IG��'�·v�v�£ o � H �²{ ��v * HE�lo���v={IG�� \ v�v�£ o � H �²{ \ v *
\ y
�OG �;y
�KHE�lo��Lyu{IG��'�;yCv�£ o � H �²{ �Ny * HE�lo��Lyu{IG�� \ yCv�£ o � H �²{ \ y * s
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� ¼�ÀzÀ������1. âTU ��vus��LyD?vW y Ç°ÞrÉHÊJÓ
��v+£E�Ly�HJW y ? n ���v £ ��Ly H �W y o�� v �

 SÌCËaË�."!�r^R=jH?a6´:=jH8·0-8U~�~�.gF�3G:=jH8·n¦?5020-?a6A*2,H�l*2,H8 ��</.10-*¶:=*-8UR �
o��Hv�£w��yIH � { n ��7v £ ���y H � o G o��Hv�£w��yIH � { �Hv�£w��y�Hw�Hv���y�Hv���yG o��Hv�£w��yu{ y H o��7v+£w��yJ{uo � £w�7v���yJ{¤£w�Hv���y�7v���yG H�o��7v+£w��yJ{uo � Hz�Hv={uo � Hw��yJ{¤£w�Hv���y�7v���y? � s

6|jH8U>=8N:=jH8·0-.1RC:¥*-,H8 ��</.102*2:¡3G�U?5~�8UR|n©>=?5~�:=jH8·nr.1�J:¥:=j/.B: âTU �7vJsC��yD? � T �

� ¼�ÀzÀ��
	��xÓ
��yJÇ \ � v¢y G â � ¹¸0-?5�/o��Hv���yu{�H â � ¹�02?5�/o�� * {�£ \ � * M
 SÌCËaË�."! mH>=R�:D4 r^�a.1,�R=jH?a6´:=j/.B:

� o � Hw� * { y �Hv���y�H n � *�
 o � Hw�7vx{uo � Hz��yJ{�H 
 o��Hv�Hw� * {uo���y�Hw� * { o y��H � � * o � Hw� * { y Hw� * n 
 o � Hz�Hvx{uo � Hw��yJ{�H 
 o��7v'Hw� * {uo���yIHw� * { o y��G o � Hz� * { y �7v���yIHw� y* o � Hz�Hv={uo � Hw��yJ{�H o��7v'Hz� * {uo���yIHz� * {�Hz� * o � Hw� * { y
£�� * o � Hz�Hv={uo � Hw��yJ{¤£w� * o��Hv�Hw� * {uo���yIHw� * {G o � Hz� * { y �7v���y�£w� * o � Hw� * {uo � Hz�Hv={uo � Hw��yJ{�Hw� * o � Hz� * { y H o � Hw� * {uo��Hv�Hw� * {uo���yIHw� * {
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o � H�� * {¡�Hv���y�H�� * o � H � * {¿£ � * o � H �7vx{uo � H���yu{IG �Hv���y¤£ � y* H � * �7v�H � * ��yqGÄo��Hv H � * {uo���y]H � * {x�
i9jH8U>=8Un¦?1>=854

\�� v�y G �M 0-?5� o � Hz� * { y �7v���yo � Hz� * { y �7v���yIH o�� * 
 o � Hz�Hvx{uo � Hw��yJ{�H 
 o��7v'Hw� * {uo���yIHw� * {C{ yG �M 0-?5� o � Hz� * { y �7v���y� * o � Hz� * { y Hw� * o 
 o � Hz�Hv={uo � Hw��yJ{�H 
 o��7v'Hw� * {uo���yIHz� * {�{ yG �M 0-?5� �7v���y� * £ �M 02?5� o � Hz� * { yo � Hw� * { y H o 
 o � Hz�Hv={uo � Hw��yJ{�H 
 o��7v'Hz� * {uo���yIHz� * {�{ yG �M 0-?5� �7v���y� * £ \�� * s
.1,Hk�:=jH8·028D~L~�.�*2R¥�H>=?a±E8Dk�T �
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� * U ��vus��Ly�?vW y Ç^ÞrÉHÊJÓ

�Lo���v={¤£E�lo��Lyu{ ?;�Lo�� * {xs´*-n���v�£E�LyIHJ� * 9vW y �
 SÌCËaË�."!SP�*2,H�D8

��v@G W y HE��vW y HE� * � * £ k � H W y HJ��vW y HJ� * m W y s
n©>=?5~�:=jH8·�D?5,E±E8J�7*2:¡3G?5n�:=jH8N>x.B:=8QP¡kH*2RC:=?1>C:=*2?5,Xn¦<H,H�U:=*2?5,�4

�Lo���v={@? W y HE��vW y HE� * �Lo�� * {¤£ k � H W y HE��vW y HE� * m �loFW y {IG W y HE��vW y HE� * �lo�� * {x�y^3XR�37~L~�8J:C>C3E4
�Lo��Lyu{@? W y HE�LyW y HE� * �Lo�� * {x�
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� * U ��vJs��Ly�?vW y Ç^ÞrÉHÊJÓ �Lo���v={¤£E�lo��Lyu{ ?;�lo�� * {¤£ â � ¹�s
Õ .���v+£E�LyIH=W y U � * U o � sN��v+£ � sN�Ly�H � s W y { � v Ò1Ó¯Ög~�.§� � ��vJs��LyU�Z9vW y s1M M
 SÌCËaË�."! � *2:=jH?5<7:N0-?5RCRN?5n°�58D,H8J>x.10-*¶:�354 r�.1R=RC<H~�8g��v 9CW y s1M�T�)7>=?5~":=jH8�P�j/.1,H,H?5, � R·<7�H��8J>NF�?5<H,Hk
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�Lo���v={@? �M 02?5� W y��v ? â � ¹��
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�Lo��Lyu{�HE�lo���v={ ? �M 0-?5� ��v�Ly �
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6|jH8U>=8 o=I7T � {�n¦?50-02?§6|RXF�3(.B�H�/023�*-,H�p:=jH8��uj/.1*-, >=<H028 :�6|*-�U8 :=?�:¿o��=<�>¯yUs"$°vx{x4Lo=I7T ME{�n¦?5020-?a6ARXR=*2,H�D8z¤o���F �l{lG z¤o��CH��AF �l{x49.1,Hk´o=I7T ¬�{gn¦?5020-?a6AR�R=*2,H�D8 $°vX� � H $^vX� o � H �°{uo�� H $^v={^£�-gy
n¦?1>=~LR�.�³f.B>��E?§±w�uj/.1*2,pF�3w:=jH8@*-,HkH8J��8U,HkH8D,H�U8 .1R=RC<H~L�H:=*2?5,HRDT r¡,}o=I7T ��{x4 rg:x. �E8X:=jH8@RC<7�H>=8D~�<H~
?a±E8U>�.1020S>x.1,HkH?5~$±1.B>=*-.BF/0-8UR�� 8;:<-�yLR=<H�ujw:=j/.B:���o�� y {l? ��v)<S:=jH8�R=<7�H>=8U~�<H~ *2R�.1�ujH*-8J±E8DkzF�3
� /61�o â s���vx{x4H�5*2±�*-,H��:=jH8·kH8DRC*2>=8UkX>=8DRC<H02:DT �

i¥jH*2R¥F¯?5<H,Hk *2R¥:=*2�5j�:DT°i9jH8j}N.1<HRCR=*-.1,�R=?5<7>=�U8�.1�ujH*28U±E8UR9:=jH*2R¥F�?5<H,Hk�T
� ¼�ÀzÀ��	��Ñ¤Ë1Ì�Ò1Ó/ÔZ�TR U �D�U� U � � U �Ly U ��vxÇ

:¿o��=<?$^vus?$ (y s"$ (� sU�D�U�Ds"$ (R F � £ -KR�{ ?(tvs1M�s



I � ��� ���S���@
��+� ���<�@�<�)�����
Ý ÉHÊJÌ=Ê�$°vJs?$)(y s"$)(� sD�U�D�Ds"$)(R

�
v Ò1Ì=Ê�Ö�Ê � Ó�Ê=Ö�Õ¦Ó È¤ÉHÊ=Ë1Ì=ÊJÍ�Æ#M

 SÌCËaË�."!�r°mH>=RC:¥�H>=?§±E8;:=j/.B:|:=jH*2R.�¤8U~�~�.l*2R¥:C>=<H8·n¦?1>�t G � TIy^3�.B�H�/023�*-,H�l:=jH8·�uj/.1*2,X>=<H028N:�6|*-�U8;:=?:¿o��=<?$^vusC� £ -lvx{x4frS?1FH:x.1*-,
:¿o��=<C� £ -lv	F $°vx{#H :¿o��=<"$°v	F � £ -lvx{�GA:¿o��=<C� £ -lv={#H :¿o��=<?$^v={IG;:¿o��=<=� £ -lvx{#H �lo���v={ 9 â �
i9j�<HRU4�:¿o��=<?$^v	F � £ -lv={ ?;:¿o��=<C� £ -lv F $^v={ ? � s1MgF�3G:=jH8�.B>=�5<H~�8U,�:¥n©>=?5~ R�:=8U�/R�o=I7T ME{�Pxo=I7T ¹E{xT
�A?§6´R=<7�H�¯?5R=8N:=j/.B:¥:=jH*-R.�¤8U~�~�.ljH?502kHR|n¦?1>�t G��V9 � 4H*�T 81T24

:¿o��=<"$°vus"$ (y sU�D�U�as?$ (� F � £ - � {@?�� s1M�s o=I7T ­�{
6|jH8U>=8 - � /61�o â s�� � {S.1,Hk7- � 8;: or�fs?$^vus?$)(y sD�U�D�Ds"$)(� {xT
i¥jH8U,zn¦?1>lt G���£ � 4�028U: - ��� v / 1�o â s�� ��� vx{x4 -A(� / 1�o â s�� � H;� ��� v={x4 -G(� 8;: - ��� vg.1,Hk

o=-A(� s�- ��� vx{ 8;: o�� s"$°vus"$)(y sU�D�U�as?$)(��� v {xT@y^3G:=jH8·�uj/.1*2,X>=<H0-814
:¿o��=<"$°vus"$ (y sU�D�U�as?$ (��� v F � £ - ��� v={G :¿o��=<"$°vus"$ (y sU�D�U�as?$ (� F � £ - ��� vx{¤£E:¿o��=<?$ (��� v F $°vJs?$ (y sU�D�U�as?$ (� s=� £ - ��� v={x� o=I7T á {

r°F�?5<H,Hk�:=jH8NmH>=RC:¥:=8U>=~Ï?5,�:=jH8N>=*2�5j�:|j/.1,Hk�R=*2kH8·?5nSo=I7T á {S.1R �
:¿o��=<?$^vus?$ (y sU�D�U�as?$ (� F � £ - ��� vx{G z¤o $^vus?$ (y sD�U�D�Ds"$ (� F � £ - ��� v={�H z¤o $°vJs?$ (y sD�U�D�Ds?$ (� F �fsC� £ - ��� v={G z¤o $^vus?$ (y sD�U�D�Ds"$ (� F � £ - ��� vus=� £ - ��� v+£ - (� {�HEz¤o $^vus"$ (y sU�D�U�Ds"$ (� F ��{ o=I7T I�{
? z¤o $^vus?$ (y sD�U�D�Ds"$ (� F � £ - ��� v�£ - (� {�H z¤o $°vJs?$ (y sD�U�D�Ds?$ (� F ��{ o=I7T � {
G z¤o $^vus?$ (y sD�U�D�Ds"$ (� F � £ - ��� v�£ - (� {�H z¤o $°vJs?$ (y sD�U�D�Ds?$ (� F � s=� £ - ��� v�£ - (� {�o=I7T � â {G :¿o��=<"$°vus"$ (y sD�U�D�Ds"$ (� F � £ - ��� v+£ - (� {G :¿o��=<"$°vus"$ (y sD�U�D�Ds"$ (� F � £ - � {



IE¹
? � s1M�s o=I7T �5� {

6|jH8U>=8@o=I7T I�{�.1,Hk'o=I7T � â {An¦?5020-?a6¨RC*-,H�U8@o $°vus"$)(y sU�D�U�Ds"$)(� {;� ��� ��£B- ��� v·� �"£B- ��� v²£B-G(�
n¦?1>=~LR�.;³f.B>��E?§±·�uj/.1*-,�4Ho=I7T � {�n¦?50-02?§6|R+RC*-,H�U8S�D?5,HkH*¶:=*-?5,H*2,H�A>=8UkH<H�D8UR¸kH* {�8J>=8D,E:=*©.10�8U,�:C>=?1��3E45.1,HkXo=I7T �5� {
n¦?5020-?a6AR9n©>=?5~Ï:=jH8N�H>=8J±7*2?5<HRA.1RCR=<H~l�H:=*-?5, o=I7T ­�{xT
i¥jH8·RC8D�U?5,Hk�:=8J>=~ ?5,X:=jH8N>=*-�5jE:|j/.1,Hk@RC*-kH8N?5nSo=I7T á {S�D.1,XF�8NF�?5<H,HkH8Uk .1R|n¦?50-02?§6|R �

:¿o��=<"$ (��� v F $^vus?$ (y sD�U�D�Ds"$ (� sC� £ - ��� v={? :¿o��=<C� £ - ��� v F $^vus"$ (y sU�D�U�Ds"$ (� s"$ (��� v { o=I7T � ME{G :¿o�� H@$ (��� v <=� H6$ (��� v £ - ��� v F $^vus"$ (y sD�U�D�Ds"$ (� s?$ (��� v {? :¿o�� H@$ (��� v <=� H6$ (��� v £ - ��� vx{ o=I7T � ¬�{? � s1M�s o=I7T � ��{

6|jH8U>=8go=I7T � ME{+n¦?50-02?§6|R²F�3�.B�H�/0¶37*2,H�·:=jH8A�uj/.1*-,l>=<H0-8¥:�6|*-�U8¥:=?Z:¿o��=<"$°vus"$ (y sU�D�U�as?$ (� s"$ (��� v s=�
£7- ��� v={
:=?L�58U:

:¿o��=<=� £ - ��� v F $^vus?$ (y sD�U�D�Ds"$ (� s?$ (��� v {�HJ:¿o��=<"$ (��� v F $^vus?$ (y sD�U�D�Ds"$ (� sC� £ - ��� v={G :¿o��=<?$^vus?$ (y sD�U�D�Ds"$ (� sC� £ - ��� v={�HE:¿o��=<?$^vus?$ (y sD�U�D�Ds"$ (� s?$ (��� v {9 â s
o=I7T � ¬�{°n¦?50-02?§6|R9R=*2,H�D8Lo $°vus"$ (y sU�D�U�as?$ (� s"$ (��� v {°� � H6$ (��� v �µ� H6$ (��� v £E- ��� vSn¦?1>=~�R|.l³�.B>��E?a±
�uj/.1*2,�4/.1,Hk�o=I7T � ��{°�¿.B>x.1020-8U0-RS:=jH8·�uj/.1*-,�?5n+*2,H8 ��</.10-*¶:=*-8UR9*-,�RC:=8J�/R�o=I7T ��{�Puo=I7T ¹E{xT
QS?5~gF/*2,H*-,H�·o=I7T á {x4�o=I7T �5� {¯.1,Hk�o=I7T � ��{/�H>=?§±E8UR�:=jH*-R¤0-8U~�~�.9n¦?1>¸t G �¿£ � T¸)+*-,/.10202354aF�3N*2,HkH<H�U:=*2?5,�4

:=jH*2R|0-8U~�~�.�jH?50-kHR|n¦?1>A.1,E3@t 9 � T �

� ¼�ÀzÀ��D��Ñ¤Ë1Ì�Ò1Ó/Ô�o�� * s���vJs��LyJ{ [ �Lv � ��yUÇ�� y ?;W yv W yy M



I5­ ��� ���S���@
��+� ���<�@�<�)�����
 SÌCËaË�."!Ir¡, �Lv¥.1,Hk ��yU4

+ * �Ly���v�HD+¤vt�Ly�� * H0+�y���v � *G �Ly���v'H �Ly���v � *W y HJ�Ly�� * £ �Ly���v � *W y HJ��vt� * £ �Ly���v � *W yG �Ly���v'HJ�Ly�� * HE��v � * £ �Ly���vt� *W yG �Ly���vt� * n �� * £ �W y H ���v H ��Ly ow â �
K�RA.l�D?5,HRC8 ��<H8D,H�U854

�
y G + yv + yy � y*

+ y*? + yv + yy � y*
+ y* £ +¤v +�y+ * oC+ * �Ly���v'H0+¤vt�Ly�� * H0+�y���v � * {G k�+¤v ��v'H + yv � *+ * m k�+�y��LyIH + yy � *+ * mG W yv W yy �

i9jH*-R9�H>=?§±E8UR¥:=jH8·028D~L~�.7T �

� ¼�ÀzÀ�� � �xÓ
��yJÇ âTU \ � * U \���� � o��7vJsC��yJ{ U \ � * £ � M
 SÌCËaË�."! )7>=?5~Ï:=jH8·kH8Jm/,H*2:=*2?5,�?5n ��yD4

�� * w ��7v £ ���y H �
.1,Hk âTU � * U �7vJs=��y U � o�?1:=jH8J>C6A*2R=814�n¦?1>98u�/.1~l�/0-814�*2n��Hv@G � 4�:=jH8U,G�Hv¿£f��y H � G ��yDw � * 4�6AjH*2�uj
�U?5,�:C>x.1kH*2�U:=R9:=jH8·kH8Jm/,H*2:=*2?5,�?5n ��yJ{x476AjH*2�uj�*-~l�/0-*28DR

� y* o � Hz�Hv={uo � Hw��yJ{ U �Hv���y�Hw��yC� * Hz�Hv�� * £w� y* s o=I7T � ¹E{
*�T 85T24

� * 
 o � Hz�Hv={uo � Hw��yJ{ U 
 o��7v'Hw� * {uo���yIHz� * {xs



I á
?1>|8 ��<H*2±1.1028D,E:=02354 
 o � Hw�7vx{uo � Hz��yu{�H 
 o��Hv�Hw� * {uo���y�Hw� * { U o � Hz� * { 
 o � Hw�7vx{uo � Hz��yJ{x�
� ,@:=jH8g?1:=jH8U>�j/.1,Hk�4 
 o � Hw�Hv={uo � Hw��yJ{�H 
 o��Hv�Hw� * {uo���y�Hw� * {Dw â R=*2,H�D8 � £'� * w(�7v¸£'��y�n¦?1>
.1,E3 o�� * s���vJs��LyJ{@[ ��yDT°i¥jH8J>=8Dn¦?1>=814

� U o � Hw� * { yo � Hw� * { y H o 
 o � Hw�7vx{uo � Hw��yu{�H 
 o��7v'Hw� * {uo���yIHw� * {C{ yU o � Hz� * { yo � Hw� * { y H o � Hw� * { y o � Hw�7vx{uo � Hw��yu{G �
� H o � Hz�Hvx{uo � Hw��yJ{G ��Hv+£w��yIHw�7v���yU �~�.§� � �7vJsC��yU�

s

6|jH8U>=8;:=jH8·0©.1R�:|*2,H8 ��</.10-*¶:�3�*2R|n©>=?5~�:=jH8Nnr.1�U:9:=j/.B: âTU �7vJsC��y U � T°i9j�<HRU4 âTU \ � * U \���� � o��7vJs=��yJ{xT
i+? �H>=?§±E8�:=jH8G?1:=jH8U>l*2,H8 ��</.10-*¶:�354'rNmH>=R�:�.1RCR=<H~L8G��yV? �Hv·6A*¶:=jH?5<7:l02?5R=R�?5n¥�58D,H8J>x.10-*¶:�35T �A?1:=8

:=j/.B:^n¦?1>²m7�H8Uk�� * sC�HvJ4 
 o � Hw�Hv={uo � Hw��yJ{�H 
 o��Hv�Hw� * {uo���y�Hw� * {¸*2RS.;��?5RC*2:=*¶±E8A.1,Hk�~�?5,H?1:=?5,H*2�a.102023
kH8U�U>=8D.1R=*2,H�Ln¦<H,H�J:=*-?5,�?5n+��y|*2, ��yU47:=jH8U>=8Un¦?1>=8

\ � * 9 �M 02?5� o � Hz� * { yo � Hw� * { y H o 
 o � Hz�Hv={uo � Hw�7vx{�H 
 o��7v'Hw� * {uo��7v'Hz� * {�{ yG �M 02?5� o � Hw� * { yo � Hw� * { y H o � £w� * H'MB�7vx{ yG �M 02?5� o � Hz� * { y�/o � Hz�Hvx{uo��7v'Hz� * { s
:=j�<HRD4

\ ��� � o��Hvus=��yJ{�H \ � * ? �M 02?5� ��Hv H �M 0-?5� o � Hw� * { y�/o � Hz�Hv={uo��Hv�Hw� * {G � Hw02?5�¿o � Hz� * {�£ �M 02?5� o � Hw�7vx{uo��Hv�Hw� * {�7vG � Hw02?5�¿o � Hz� * {�£ �M 02?5� � � £w� * H k �Hv+£ � *�7v m �



I I ��� ���S���@
��+� ���<�@�<�)�����
? � Hw02?5�¿o � Hz� * {¤£ �M 02?5�¿o � £w� * HpM 
 � * { o=I7T � ­�{G � Hw02?5�¿o � Hz� * {¤£w0-?5�/o � H 
 � * {U � s

6|jH8U>=8�o=I7T � ­�{An¦?5020-?a6AR;n©>=?5~":=jH8�.B>=*¶:=jH~�8J:=*-� � �58D?5~L8U:C>=*2��~�8D.1, *-,H8 ��</.102*2:¡3��l£��g9 M�� ���gn¦?1>�.1,�3
,H?5, P¢,H8D�E.B:=*¶±E8��z.1,Hk	�§4^.1,Hkp:=jH8X0©.1R�:L*2,H8 ��</.10-*¶:�3��U?5~�8URln©>=?5~ :=jH8Xnr.1�U:�:=j/.B: â U � * U � :=j�<HR
� * U � � * T �

� ¼�ÀzÀ��pÁ�
 �xÓ
��yJÇIH � +¤v +�y���vt�Ly U � ( U â M
 SÌCËaË�."! )7>=?5~ o=I7T � ¹E{x47698N�a.1,�RC8D8N:=j/.B:

� y* +¤v +�y U o��Hv'Hz� * {uo���yIHz� * {x�
i9jH8U>=8Un¦?1>=854 �&( U â T � ,�:=jH8·?1:=jH8J>Aj/.1,Hk�4HR=*2,H�D8 âgU � * U �7vJsC��y U � *-, ��yU4

M 
 +¤v +�yC�Hv���yDw â w �7vUo���yIH � {¤£w��yao��7v'H � {�G(MB�Hv���yIHz�Hv'Hz��yUs
� MB� * o � Hw� * { 
 +¤v9+�y=�7v���yDw MB�Hv���yC� * HpMB�Hv���yC� y* Hz�Hv�� * £w�7v�� y* Hw��y=� * £w��yC� y* s
� o � Hw� * { y �Hv���y�£ o � Hz�Hv={uo � Hw��yJ{¡� y* £'MB� * o � Hw� * { 
 +¤v9+�y=�7v���y�w}o��Hv�Hw� * {uo���y�Hw� * {xs
� o � Hw� * { y �Hv���y�£'MB� * o � Hz� * { 
 +¤v +�yC�Hv���y�£D+¤v9+�y=� y* w}o��Hv�Hw� * {uo���y�Hw� * { w â s
� o � Hw� * { 
 �Hv���y¸£w� * 
 +¤v9+�yDw 
 o��7v'Hw� * {uo���yIHw� * {x�

K�RA.l�D?5,HRC8 ��<H8D,H�U854

� ( G +¤v +�y�� * H 
 +¤v9+�yao���v�HE� * {uo��LyIHJ� * {
+ *

w � +¤v9+�y
+ *
ª Hgo � Hw� * { 
 ��v �LyC® GXH 
 +¤v9+�y���v �LyUs

6|jH*-�uj��U?5,H�D02<HkH8DR9:=jH8N�H>=?�?5n¡T �

� ¼�ÀzÀ��pÁ¿Á �xÓ
��yJÇ � y v +¤v ��v+£ � yy +�y��Ly¸£'M��²v �¸y �&( G@+ * � * M



I �

 SÌCËaË�."!Vr�kH8Um/,H8 ��v * G ��vqH � * 4 �Ly * G �Ly!HA� * 4S.1,Hk � G � +¤v �Ly * £ � +�y���v * 4°:=jH8D,w:=jH8
,�<H~�8J>x.B:=?1>|?5n �²v9*-R �
+ * +¤v �LyIH0+ * � ( G@+ * +¤v �LyIH0+¤v +�y�� * £ 
 +¤v +�y���v * �Ly * GB+¤v �Ly * £ 
 +¤v +�y���v * �Ly * G � 
 +¤vt�Ly * �
y^3XR�37~L~�8J:C>C3E4 + * +�y���v�HD+ * �&( G � � +�y���v * T°)/<7>C:=jH8J> +�y���v+£D+¤v �LyIH'M �&(fG � y s5+ * T^i9j�<HRU4

�²v G + * oC+¤vt�Ly�H �&(2{
+¤vJoC+�y���v�£D+¤vt�Ly�H'M � ( { G + * � +¤v �Ly *

+¤v � s
�¸y G + * oC+�y���v�H �&(2{

+�yDoC+�y���v�£D+¤vt�Ly�H'M � ( { G + * � +�y���v *
+�y � �

P�*2,H�D8
� ( G +¤v +�y�� * H � +¤v9+�y���v * �Ly *

+ *
G � +¤v +�y

+ *
� � *�
 +¤v +�y�H 
 ��v * �Ly *�� s

rSj/.D±E8
� y v +¤v ��v+£ � yy +�y��Ly¸£'M��²v �¸y � (
G + y* ��v �Ly * £D+ y* �Ly���v * £'M	+ y* � +¤v +�y���v * �Ly * �&( s�oC+¤v9+�yJ{� yG + *� y � + * ��v �Ly * £D+ * �Ly���v * £'M � *�
 +¤v +�y���v * �Ly * HpM ��v * �Ly *��G + *� y � +¤vt� * �Ly * £D+�y�� * ��v * £'M � *�
 +¤v +�y���v * �Ly *�� o=I7T � á {G + * � * s

6|jH8U>=8�o=I7T � á {^�U?5~�8UR¥n©>=?5~Ï:=jH8·nr.1�J:¥:=j/.B:

+ * ��v�HE��v * G�o � HJ� * s W y { ��v�H o���v'HJ� * {�GA� * o � HE��v�s W y {IGB+¤v � * s
.1,Hk�:=jH8N0©.1R�:|8 ��</.B:=*-?5,Xn¦?50-02?§6|R¥n©>=?5~�:=jH8·nr.1�J:¥:=j/.B: +¤v � * �Ly * £D+�y�� * ��v * £'M � * � +¤v9+�y���v * �Ly * G� * o � +¤vt�Ly * £ � +�y���v * { y G;� * � y T �

� ¼�ÀzÀ��pÁ � �=Ó
� �UÇ � ( yv +¤vt��v�£ ��( yy +�y��Ly�GB+ * � * M



�5â ��� ���S���@
��+� ���<�@�<�)�����
 SÌCËaË�."!

� ( yv +¤vt��v�£ � ( yy +�y��Ly
G � + * +¤v �Ly�£ � B

+¤vUoC+�y���v+£D+¤v �LyJ{ � y +¤v ��v+£ � + * +�y���v�H � B+�yaoC+�y���v+£D+¤v �LyJ{ � y +�y��LyG � + y* + yv � yy £'M	+ * +¤v �Ly � B £ B
+¤vJoC+�y���v�£D+¤vt�Lyu{ y � ��v+£ � + y* + yy � yv HpM	+ * +�y���v � B £ B+�yDoC+�y���v�£D+¤vt�Lyu{ y � �Ly

G + y* ��v �LyaoC+¤v �Ly�£D+�y���v={�£ B oC+¤v �Ly�£D+�y���vx{ts5+¤v9+�yoC+�y���v+£D+¤v �LyJ{ yG + y* ��v �Ly�£D+ * o�� * �Ly¸£E� * ��v�HE��v �LyIHz� * ��v �Lyu{
+�y���v+£D+¤vt�LyG + *

� * �Ly¸£E� * ��v�H'MB� * ��v �Ly
+�y���v+£D+¤v �LyG + * � * �Ly¸£E��v'HpM ��vt�LyQs W y+�y���v�£D+¤vt�LyG + * � * s

6|jH8U>=8N:=jH8·0-.1RC:¥8 ��</.B:=*-?5,��U?5~�8UR¥n©>=?5~Ï:=jH8·nr.1�J:¥:=j/.B:!�Ly�HE��v �Ly)s W y G;�LyIHz�Hv �Ly�GB+¤vt�LyU4¿.1,Hk
��v�HE��v �Ly)s W y G@+�y���vuT �

� ¼�ÀzÀ��pÁ � �1. âTU � * U � v�? � y U â � ¹�Ç°ÞrÉHÊJÓ
\�� o � * s � vus � yJ{@w �M 0-?5� �� � yDo � H � yu{ �

 SÌCËaË�."!X)¸*¶>=RC:D4°R=*2,H�D8 â � ¹ U � H � y�? � H � v U � .1,Hk â U � y�H � * ? � vDH � * U«â � ¹�4@r�j/.a±E8

 o � H � vx{uo � H � yJ{'H 
 o � v'H � * {uo � y�H � * {Dw â T�i9j�<HR \�� o � * s � vus � yJ{¥*2R;.�kH8D�J>=8a.1RC*-,H��n¦<H,H�J:=*-?5, ?5n
� v9n¦?1>¥m7�78Dk � * .1,Hk � yUT9P�*2,H�D8 � vq? � yU4

\�� o � * s � vus � yJ{ G �M 02?5� o � H � * { yo � H � * { y H o 
 o � H � v={uo � H � yu{�H 
 o � v'H � * {uo � yIH � * {C{ y9 �M 02?5� o � H � * { yo � H � * { y H o 
 o � H � yu{uo � H � yu{�H 
 o � yIH � * {uo � yIH � * {C{ yG �M 02?5� o � H � * { y�/o � H � yJ{uo � yIH � * { �



� �
i+. �7*2,H��.��¿.B>C:=*©.10�kH8J>=*2±1.B:=*¶±E8N?5n�:=jH8�.B>=�5<H~L8D,E:|*-,HRC*-kH8;:=jH8·0-?5�E.B>=*¶:=jH~��5*2±E8UR

�

� � *
k o � H � * { y�/o � H � yu{uo � yIH � * { m G o � H � * {uo � £ � * H'M � yu{�/o � H � yJ{uo � yIH � * { y �

P�*2,H�D8 � * U � y U � s1Ml.1,Hk � £ � * w M � yU4H:=jH*2R|kH8J>=*2±1.B:=*¶±E8N*2RA.1026¥.D37RS��?5RC*2:=*¶±E85T²i¥jH8J>=8Dn¦?1>=814
\�� o � * s � vus � yJ{ w �M 02?5�

o � H � * { y�/o � H � yu{uo � yIH � * { ����� ��� Ü *G �M 02?5� ��/o � H � yu{ � y s
6|jH*-�uj��5*¶±E8DR¥<HR¥:=jH8·kH8DRC*2>=8UkX>=8DRC<H02:DT �



� ��� � � ��� 	p��� � �

ª � ® ��TH)H8D,H�l.1,HkX³zT���{¯>=?5RUT�P�8U�¿.B>x.BF/028 �1.B>=j�<H,H8U,X02?�8J±E8A:C>x.1,HR=n¦?1>=~LRSn¦?1>S:=jH8�698U*-�5jE:=8Dk�<H,H*¶±E8U>=R=.10
:C>x.1,HR=n¦?1>=~ �U?�kH*2,H� .10-�5?1>=*¶:=jH~@Tgr¡,  SÌCËaÙuÊxÊ=Ö1Õ¦Ó �1×LË�.lÞ¦ÉHÊ ���	�	� �xÓ¿Þ¢ÊJÌuÓ¯Ò5Þ�Õ�Ë1Ó¯Ò#,�%²Ë1Ó .JÊJÌ=ÊJÓ¯ÙuÊ�Ë1Ó
�AÙxË1Ø�×uÞ�Õ�ÙU×=Ç�$#0/ÊxÊ=ÙJÉEÇ^Ò1Ó¯Ög$¿Õ �1Ó¯Ò#,  SÌCËaÙuÊJ×x×xÕ¦Ó �14 
²jH?�8U,H*¶��4/K�
�4¿³f.B>=�uj � � � � Tfr��
�	�|T

ª M§® ��T5)/8U,H�N.1,HkL³zT���{¯>=?5RUT � ,�:=jH8S>x.B:=8)P¢kH*-R�:=?1>C:=*-?5,·��8J>=n¦?1>=~�.1,H�U8¥.1,Hk��D?5~l�/<7:x.B:=*-?5,/.10�8����D*28D,H�J3
?5n9:=jH8��·.B>=j�<H,H8U, P��¤?��8U±E8L:C>x.1,HR=n¦?1>=~ n¦?1>�02?5R=R�3�k/.B:x. �U?5~L�H>=8UR=RC*-?5,�T����	�	� È7ÌCÒ1Ó/×JÒEÙDÞrÕ�Ë1Ó/×�Ë1Ó
�xÍLÒ���Ê  SÌCËaÙuÊJ×x×xÕ¦Ó �14 �5�1�-�5� ¬�� � M5M�4H)/8JFH>=</.B>C3@M â5â M�T

ª ¬B® ��T�)/8U,H��.1,Hk ³�T��'{¯>=?5RDT;K ��02:;�D.1,fF¯8L.B>CF/*¶:C>x.B>=*-0¶3�69?1>=RC8g:=j/.1, :=jH8l?1�H:=*2~�.10¤:C>x.1,HR=n¦?1>=~«n¦?1>
:C>x.1,HR=n¦?1>=~ �D?�kH*-,H�HT r¡,  SÌCËaÙuÊxÊ=Ö1Õ¦Ó �1×�Ë�.g%²Ë1Ó .JÊJÌ=ÊJÓ¯ÙuÊ�Ë1Ó��xÓ .uË1ÌuÍLÒ5Þ�Õ�Ë1Ó $�ÙUÕ�ÊJÓ¯ÙuÊJ×�Ò1Ó¯Ö $¿ÔB×uÞ¡ÊJÍ�×x4

²>=*2,H�D8J:=?5,�4 ���/4¿³f.B>=�uj M â5â M�T

ª �1®�³zT��'{¯>=?5RD4 ��T¿)/8U,H�H4¿.1,Hk��lT�
¿8D�58J>DT¥P�<7F�?1�H:=*2~�.102*2:¡3X?5n�:=jH8��·.B>=j�<H,H8U, P��¤?��8U±E8;:C>x.1,HRCn¦?1>=~ n¦?1>
:C>x.1,HR=n¦?1>=~ �D?�kH*-,H�HTNP�<7F/~L*2:C:=8Uk :=?�:=jH8 ���	�	� È7ÌCÒ1Ó/×JÒEÙDÞrÕ�Ë1Ó/×gË1Ó �=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó È¤ÉHÊ=Ë1ÌuÔB4¯KA�H>=*-0
M â5â M�T

ª ¹§® ��T²)/8U,H��.1,Hk'³�T���{¯>=?5RUT�³f<H0¶:=*|P�>=8DRC?50-<7:=*2?5,z�uj/.1,H,H8D0S�D?�kH8DRUT r¡,B SÌCËaÙuÊxÊ=Ö1Õ¦Ó �1×GË�.GÞ¦ÉHÊ ���	�	�
�xÓ¿Þ¢ÊJÌuÓ¯Ò5Þ�Õ�Ë1Ó¯Ò#,�$¿ÔBÍ!0HË1×xÕ¦Ø�Í«Ë1Ó��=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó È�ÉHÊ=Ë1ÌuÔ14¯P�?1>C>=8D,E:=?H4fr¢:x.102354��E<H,H8�M â5â5â T�r��
�	�|T

� M



� � � ���-����
D��� � � � ¬
ª ­B®�Q�T �|T¥P�j/.1,H,H?5,�T
K�~�.B:=jH8U~�.B:=*2�a.10¥:=jH8U?1>C3 ?5nN�U?5~�~�<H,H*2�a.B:=*2?5,�T��;Ê-, ,�$¿Ô1×uÞ¢ÊJÍl×wÈ¿Ê=ÙJÉ�Ó/Õ�ÙxÒ#,
�7Ë1Ø7ÌuÓ¯Ò#, 4¿M á � ¬ á�� � ��M1¬74 ­EM1¬���­E¹1­74 � � � I7T

ª á ®�Q�T��¥T�P�j/.1,H,H?5,�T¥QS?�kH*-,H�L:=jH8U?1>=8D~LR|n¦?1>A.LkH*2R=�J>=8U:=8·RC?5<7>=�D8N6|*2:=j@.lm/kH8U0-*¶:�3X�J>=*2:=8J>=*-?5,�T�r¡, �t" �
��Ò5ÞrÕ�Ë1Ó¯Ò#,�%²Ë1Ó (1ÊJÓ¿ÞrÕ�Ë1Ó "|Ê=ÙxË1ÌCÖ147±E?502<H~�8 �H47�¿.1�58DR � ��M � � ­5¬74 � � ¹ � T

ª IB®�iNT�yS8U>=�58J>DT "¥Ò5Þ¡Ê��·Õ¦×uÞ�Ë1ÌJÞ�Õ�Ë1ÓÏÈ�ÉHÊ=Ë1ÌuÔ !v�
	�Ò5Þ¦ÉHÊJÍ�Ò5ÞrÕ�ÙxÒ#,���Ò1×xÕ¦×T.uË1Ì���Ò5Þ¢ÒX%�Ë1Í!0¯Ì=ÊJ×x×xÕ�Ë1Ó/T

²>=8U,�:=*2�D8QP ��.1020�4��²,H�50-8J69?�?�kfQ^0-*|{�RD4 ���/4 � ��á � T

ª � ®�O·T��/T�³f� �°02*-8U�D81TwÈ¤ÉHÊ È¤ÉHÊ=Ë1ÌuÔfË�. �=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó'Ò1Ó¯Ö=%²ËaÖ1Õ¦Ó �14¤±E?50-<H~L8�¬�?5n �SÓ¯ÙUÔ#,¶ÙxËQ0/Ê=Ö1Õ�Ò Ë�.
	�Ò5Þ¦ÉHÊJÍ�Ò5ÞrÕ�ÙU×·Ò1Ó¯Ö�ÕrÞ�×�� 0�0 , Õ�ÙxÒ5ÞrÕ�Ë1Ó/×xT�K�kHkH*2R=?5, P ��8DRC0-8J3E4/O|8D.1kH*-,H�H4/³f.1R=RUT24 � ��á5á T

ª � â ®�iNT/³zT¯QS?a±E8U>A.1,Hk �/T/KgT¿i9jH?5~�.1RUT ��,2ÊJÍ�ÊJÓ¿Þr×·Ë�. �=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó È¤ÉHÊ=Ë1ÌuÔBT � *-028U354 � � � � T
ª �5� ®·KgT�}�8U>=RCjH?p.1,Hk O·T9³�TD}�>x.D3ET
�¿Ê=ÙDÞ¢Ë1Ì��SØHÒ1Ó¿Þ�Õ��aÒ5ÞrÕ�Ë1Ó´Ò1Ó¯Ö=$¿Õ �1Ó¯Ò#,K%�Ë1Í!0¯Ì=ÊJ×x×xÕ�Ë1Ó/T �N0-<E698U>
K��a.1kH8U~�*2� 
°<7F/02*-RCjH8U>=RU4 yS?5RC:=?5,�4 � � � M�T

ª � M§®�³zT�)¸028D~L*-,H�H4 
gT 
¿j/.1?H4�.1,Hk�³�T �'{¯>=?5RDT �A8U:¡69?1>��@±E8D�J:=?1>���</.1,�:=*��a.B:=*2?5,�T�P�<7F/~�*¶:C:=8Dkf:=?G:=jH8
���	�	��È7ÌCÒ1Ó/×JÒEÙDÞ�Õ�Ë1Ó/×NË1Ó��=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó È¤ÉHÊ=Ë1ÌuÔB4���.1,�</.B>C3@M â5â M�T

ª � ¬B® ��T�)H8D,H��.1,Hkw³zT �'{¯>=?5RDT r¡~L�H>=?a±E8Dk�F�?5<H,HkHR�n¦?1>g:=jH8�>x.B:=8�02?5R=Rg?5n9~�<H02:=* P¢>=8UR=?502<7:=*-?5,�RC?5<7>=�D8
�D?�kH8DRUTur¡,@ SÌCËaÙuÊxÊ=Ö1Õ¦Ó �1×�Ë�.�Þ¦ÉHÊ ���	�	� �=Ó¿Þ¡ÊJÌuÓ¯Ò5ÞrÕ�Ë1Ó¯Ò#,'$¿Ô1Í�0HË1×xÕ¦Ø7Í$Ë1Ó �xÓ .uË1ÌuÍLÒ5Þ�Õ�Ë1Ó
È¤ÉHÊ=Ë1ÌuÔB4
�z.1R=jH*2,H�1:=?5,�4 �gT Q�T24��E<H,H8�M â5â � T�r��
�	�|T

ª � �1® ��T1)/8U,H�;.1,Hkl³�T��'{¯>=?5RDT � ,g:=jH8^>x.B:=8^0-?5RCR+?5nH~�<H02:=*¶�/0-8°kH8DRC�U>=*¶�H:=*-?5,�R=?5<7>=�U8S�U?�kH8UR�.1,Hk�.1kHkH*2:=*¶±E8
R=<H�U�D8UR=RC*2±E8l>=8Jm/,H8D~L8D,E:��D?�kH8DRUT r¡,  SÌCËaÙuÊxÊ=Ö1Õ¦Ó �1×LË�.lÞrÉHÊ ���	�	���=Ó¿Þ¡ÊJÌuÓ¯Ò5ÞrÕ�Ë1Ó¯Ò#,�$¿ÔBÍ!0HË1×xÕ¦Ø�Í Ë1Ó
�xÓ .uË1ÌuÍLÒ5Þ�Õ�Ë1Ó È�ÉHÊ=Ë1ÌuÔ14 
�.10©.1*2R9kH8ZyS8D.1<H0-*28D<�4¿PE6A*¶: �D8J>=0©.1,Hk�4��E<H,H8�M â5â M�Tfr��	�
�¥T°i+?�.B�H�¯8a.B>DT



� � � � � ���-���q
D��� � �
ª � ¹§® ��T�)H8D,H��.1,Hkw³�T �'{¯>=?5RDT r¡~L�H>=?a±E8Dk�F�?5<H,HkHR�n¦?1>g:=jH8�>x.B:=8G02?5R=Rg?5n9~�<H02:=* P¢>=8UR=?502<7:=*-?5,�RC?5<7>=�D8
�D?�kH8DRUTSP�<7F/~�*¶:C:=8DkX:=?L:=jH8 ���	�	��È7ÌCÒ1Ó/×JÒEÙDÞ�Õ�Ë1Ó/×NË1Ó��=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó È¤ÉHÊ=Ë1ÌuÔB4¿³f.B>=�uj M â5â M�T

ª � ­B® ��T²)H8D,H� .1,Hkp³zT �'{¯>=?5RDT � ,w:=jH8�>x.B:=8X02?5R=R�?5n¥~�<H02:=*¶�/0-8�kH8DRC�U>=*¶�H:=*-?5,w.1,Hkw~�<H02:=*¶�/0-8G.1�U�D8UR=R
R=?5<7>=�U8·�U?�kH8URDTSP�<7F/~�*¶:C:=8DkX:=?l:=jH8 ���	�	��È7ÌCÒ1Ó/×JÒEÙDÞrÕ�Ë1Ó/×·Ë1Ó �xÓ .uË1ÌuÍLÒ5Þ�Õ�Ë1Ó È�ÉHÊ=Ë1ÌuÔ14/³�.D3@M â5â M�T

ª � á ® ��T¤)/8U,H�@.1,Hk�³�T ��{¯>=?5RUT � ,f:=jH8�.1�ujH*28U±1.BF/028g>=8D�5*2?5,�?5n°~�<H02:=*¶�/0-8�kH8UR=�J>=*2�H:=*2?5,�R=?5<7>=�U8l�U?�kH8UR
n¦?1>S}N.1<HRCR=*-.1,�R=?5<7>=�U8DRUT�r¡,��H>=8U�¿.B>x.B:=*2?5,�T

ª � IB®�O·T 
�.1~L*2>DT�i¥jH8A>x.B:=8;02?5R=R^*-,�:=jH8 � 37,H8J> P�
¿*2±L�H>=?1F/0-8U~@T����	�	�\È7ÌCÒ1Ó/×JÒEÙDÞ�Õ�Ë1Ó/×�Ë1Ó �xÓ .uË1ÌuÍLÒ5Þ�Õ�Ë1Ó
È¤ÉHÊ=Ë1ÌuÔB4 ��M7o�­�{ � M â�á ¬��7M â I �H4 �A?§±E8U~gF�8J> � � � ­7T

ª � � ®·KgT �gT � 3�,H8U>DTgi¥jH8�>x.B:=8QP¡kH*2RC:=?1>C:=*2?5,fn¦<H,H�U:=*2?5,�n¦?1>NRC?5<7>=�D8��D?�kH*-,H�G6A*¶:=j�R=*2kH8l*2,Hn¦?1>=~�.B:=*2?5,�.B:
:=jH8·kH8D�U?�kH8J>���*-* � }�8D,H8J>x.10�R=?5<7>=�U8DRUT �xÓ .uË1ÌuÍLÒ5Þ�Õ�Ë1Ó � %²Ë1Ó¿ÞrÌCË#, 4/¬ IHo � { � ­ â � I â 4��E<H023 � ��á I7T

ª M â ®·KgT �gT � 3�,H8U>|.1,Hk �/T�
¿*2±¯T¸i9jH8�>x.B:=8)P¢kH*-R�:=?1>C:=*-?5,�n¦<H,H�J:=*-?5,Gn¦?1>9RC?5<7>=�D8��D?�kH*-,H�g6|*2:=jGRC*-kH8�*-,Hn¦?1> P
~�.B:=*2?5,�.B:·:=jH8LkH8D�U?�kH8J>DT ���	�	��È7ÌCÒ1Ó/×JÒEÙDÞrÕ�Ë1Ó/×LË1Ó �xÓ .uË1ÌuÍLÒ5Þ�Õ�Ë1Ó´È�ÉHÊ=Ë1ÌuÔ14¸M5M �-� � � â 4���.1,�</.B>C3
� ��á ­7T

ª M � ® �|T|KgTAO|*2R���*-,´.1,Hk}O·T|³zTS}A>x.a35TÏK �1>=8D8Uk73 :C>=8D8��1>=?a6A*2,H� .102�5?1>=*2:=jH~�n¦?1>�:=jH8�kH8DRC*-�5,(?5n
±1.B>=*©.BF/028¥>x.B:=8¥±E8D�J:=?1> ��</.1,�:=*��D8J>=RDT ���	�	�¨È7ÌCÒ1Ó/×JÒEÙDÞ�Õ�Ë1Ó/×|Ë1ÓV$¿Õ �1Ó¯Ò#,  SÌCËaÙuÊJ×x×xÕ¦Ó �14�¬ � � M5¹ â5â �7M5¹ â�á 4
�A?§±E8U~gF�8J> � � � � T

ª M5M§®��ÄT y�T 
¸8U,H,H8UF¿. �E8J>N.1,Hk��/T �²T�³ *2:=�ujH8U0-0�T��  	���X$¯Þ�Õ1, , �xÍLÒ���Ê �gÒ5Þ�Òx%�Ë1Í!0¯Ì=ÊJ×x×xÕ�Ë1Óh$¯Þ¢Ò1Ó¯ÖEÒ1ÌCÖ1T
�^.1, �A?5R�:C>x.1,Hk O|8U*-,HjH?502k�4 �A8J6��^?1>���4 � � � ¬7T

ª M1¬B®��/T�³zT¸P�j/.B�/*¶>=?HT �°~gF¯8DkHkH8Uk�*-~�.1�58L�U?�kH*2,H�@<HRC*-,H� �D8J>=?1:C>=8D8UR·?5n°6¥.a±E8U0-8J:N�D?�8����D*28D,E:=RDT ���	�	�
È7ÌCÒ1Ó/×JÒEÙDÞ�Õ�Ë1Ó/×NË1Ó $¿Õ �1Ó¯Ò#,  SÌCËaÙuÊJ×x×xÕ¦Ó �14�� �1� ¬ � ��¹ ��¬ �E­EM�4 ��8D�U8D~gF¯8U> � � � ¬7T



� � � ���-����
D��� � � � ¹
ª M��1®·KgT|P�.1*2k .1,Hk �ÄT^KgT 
¸8a.B>=02~�.1,�T K�,H8J6�4¥nr.1RC:D4¥.1,Hk 8����D*28D,E:�*-~�.1�58 �U?�kH8U�@F¿.1R=8Uk ?5, R=8J:
�¿.B>C:=*2:=*2?5,H*-,H��*-,�jH*-8J>x.B>=�ujH*-�D.10�:C>=8U8DRUT ���	�	��È7ÌCÒ1Ó/×-M9Ë1ÓA%¸Õ¦ÌCÙUØ�ÕrÞ�×�Ò1Ó¯Ö $¿Ô1×uÞ M ��Õ�Ö�Ê=Ë'È¿Ê=ÙJÉ�Ó¯Ë#, M24
­Ho�¬�{ � M��E¬��7M5¹ â 4��E<H,H8 � � � ­7T

ª M5¹§®�³zT��'{¯>=?5RDT 
�>x.1�U:=*2�a.10�~�<H02:=* P¢>=8UR=?502<7:=*-?5,GR=?5<7>=�U8·�D?�kH*-,H� � i�P	� 
}>=8U±�*-RC*2:=8Uk�T�r¡,' SÌCËaÙuÊxÊ=Ö1Õ¦Ó �1×·Ë�.
ÞrÉHÊ �gÒ5Þ�Òh%�Ë1Í!0¯Ì=ÊJ×x×xÕ�Ë1ÓE%�Ë1Ó .JÊJÌ=ÊJÓ¯ÙuÊJ47�¿.1�58UR�¹1¬���­EM�4¯P�,H?a6|F/*¶>=k�4 H�iN4¿³f.B>=�uj � � � I7Tfr��	�
�¥T

ª M1­B®�³zT���{¯>=?5RL.1,Hk �gT ��<H�E.B:��7*2,�Tw³ <H02:=* P¢>=8UR=?502<7:=*-?5,�±E8U�U:=?1> ��</.1,�:=*��a.B:=*2?5,�TpP�<7F/~�*¶:C:=8Dkw:=?f:=jH8
���	�	��È7ÌCÒ1Ó/×JÒEÙDÞ�Õ�Ë1Ó/×NË1Ó��=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó È¤ÉHÊ=Ë1ÌuÔB4 � �U:=?1F¯8U>�M â5â5â Tfr¡,�>=8J±7*28U6·T

ª M á ®���T �N?5R=jH8U0-8J±�T �A*-8J>x.B>=�ujH*-�D.10��D?�kH*-,H�;?5n/kH*-RC�U>=8J:=89RC?5<7>=�D8URDT  SÌCË+*-, M  |ÊJÌ=Ê=Ö+M �=Ó .uË1ÌuÍ M24 � ­Ho�¬�{ � ¬ � � � � 4
� � I â T

ª M IB®��ÄT ��T¿O·T � ��<H*2: �·.1,Hk iNT¿³�T�Q^?§±E8J>DT9P�<H�U�D8UR=RC*2±E8;>=8Um/,H8U~�8U,�:|?5n+*-,Hn¦?1>=~�.B:=*-?5,�T ���	�	��È7ÌCÒ1Ó/×Q&
ÒEÙDÞ�Õ�Ë1Ó/×·Ë1Ó �xÓ .uË1ÌuÍLÒ5Þ�Õ�Ë1Ó È�ÉHÊ=Ë1ÌuÔ14/¬ á � M1­ � �7M á ¹�47³�.B>=�uj � � � � T

ª M � ®��/T�QSjH?a6¨.1,Hk�iNT yS8U>=�58J>DTN)¿.1*20-<7>=8g?5n²RC<H�D�U8DRCR=*¶±E8�>=8Um/,H8U~�8U,�:;n¦?1>;R�37~L~�8J:C>=*-�T}N.1<HRCR=*-.1,f~�* � P
:=<7>=8DRUT ���	�	��È7ÌCÒ1Ó/×JÒEÙDÞ�Õ�Ë1Ó/×NË1Ó��=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó È¤ÉHÊ=Ë1ÌuÔB4 �E¬ � ¬E¹ â ��¬E¹5M�4 ��.1,�</.B>C3 � � ��á T

ª ¬ â ®Ky�T/O|*2~�?502kH*�T�P�<H�U�D8UR=RC*2±E8A>=8Um/,H8U~�8U,�:9?5n�*2,Hn¦?1>=~�.B:=*2?5, � QSj/.B>x.1�J:=8U>=*��a.B:=*2?5,�?5n+.1�ujH*28U±1.BF/028A>x.B:=8DRUT
���	�	��È7ÌCÒ1Ó/×JÒEÙDÞ�Õ�Ë1Ó/×NË1Ó��=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó È¤ÉHÊ=Ë1ÌuÔB4 � â � M5¹1¬��7M5¹ � 4���.1,�</.B>C3 � � � �HT

ª ¬ � ®�³zT	�'{¯>=?5RDT ��*-R�:=?1>C:=*-?5, P�>x.B:=8GF¯?5<H,HkHR�n¦?1>lm7�H8Uk P�.1,Hkp±1.B>=*-.BF/0-8QP¢>x.B:=8G~�<H02:=*¶>=8DRC?50-<7:=*2?5,wRC?5<7>=�D8
�D?�kH8DRUT ���	�	��È7ÌCÒ1Ó/×JÒEÙDÞ�Õ�Ë1Ó/×NË1Ó��=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó È¤ÉHÊ=Ë1ÌuÔB4 ��¹ �-� I I á � � � � â 4/P�8J�H:=8D~gF¯8U> � � � � T

ª ¬EM§® �²T ��.1RC:C>x.1R|.1,Hk iNT yS8U>=�58J>DT°K�020¤RC?5<7>=�D8URA.B>=8·,H8D.B>=023GR=<H�U�D8UR=RC*2±E8U023�>=8Jm/,/.BF/0-81T ���	�	�ÏÈ7ÌCÒ1Ó/×JÒEÙ &
Þ�Õ�Ë1Ó/×·Ë1Ó �xÓ .uË1ÌuÍLÒ5Þ�Õ�Ë1Ó È�ÉHÊ=Ë1ÌuÔ14 � á o�¬�{ � � � I�� � M1­747³�.B>=�uj M â5â5â T



� ­ � � � ���-���q
D��� � �
ª ¬5¬B® ��T¸P�0-8J�/*©.1,�.1,Hk �/T �lT ��?502n¡T �A?5*-RC8D028DRCR·�U?�kH*2,H�@?5nS�D?1>C>=8U0©.B:=8Uk *-,Hn¦?1>=~�.B:=*-?5, RC?5<7>=�D8URDT ���	�	�
È7ÌCÒ1Ó/×JÒEÙDÞ�Õ�Ë1Ó/×NË1Ó��=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó È¤ÉHÊ=Ë1ÌuÔB4 � � o>��{ � � á � � � I â 4��E<H0¶3 � ��á ¬7T

ª ¬ �1®�P¿T �lT¸i+<H,H�HT 	�Ø�, Þ�ÕrÞ¢ÊJÌuÍlÕ¦Ó¯Ò#,�$�Ë1Ø�ÌCÙuÊh%²ËaÖ1Õ¦Ó �1T 
²j�T ��T+kH*2R=RC8U>C:x.B:=*2?5,�4²QS?1>=,H8U0-0 HA,H*¶±�T24�r¢:=j/.1�a.74
� �l4 � ��á I7T

ª ¬E¹§®�O·T�
¯.1~�*¶>�.1,Hk(i;TqyS8U>=�58J>DT¨³ <H02:=*¶:=8U>=~L*-,/.10ARC?5<7>=�D8��U?�kH*2,H�z6A*¶:=j jH*2�5j >=8UR=?502<7:=*-?5,�T ���	�	�
È7ÌCÒ1Ó/×JÒEÙDÞ�Õ�Ë1Ó/×NË1Ó��=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó È¤ÉHÊ=Ë1ÌuÔB4 ��¹7o � { �-� â ­�� �5� á 4���.1,�</.B>C3 � � � � T

ª ¬5­B® �|T�i�<H,H�D8U0¥.1,Hk �lT�O|?5R=81T K�kHkH*¶:=*2±E8GRC<H�D�U8DRCR=*¶±E8�>=8Jm/,H8D~L8D,E:DTur¡,B SÌCËaÙuÊxÊ=Ö1Õ¦Ó �1×�Ë�.�ÞrÉHÊ ���	�	�
�xÓ¿Þ¢ÊJÌuÓ¯Ò5Þ�Õ�Ë1Ó¯Ò#,f$¿ÔBÍ!0HË1×xÕ¦Ø�Í Ë1Ó �=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1ÓpÈ�ÉHÊ=Ë1ÌuÔ14 �z.1R=jH*2,H�1:=?5,�4���T QAT24��E<H,H8·M â5â � T+r��
�	�|T

ª ¬ á ®·KgT¸KgT �²0D};.1~�.10S.1,HkwiNT¸³zT²QS?a±E8U>DT K��ujH*-8J±1.BF/0-8�>x.B:=8UR�n¦?1>�~�<H0¶:=*2�/028�kH8UR=�J>=*2�H:=*2?5,HRDT����	�	�
È7ÌCÒ1Ó/×JÒEÙDÞ�Õ�Ë1Ó/×NË1Ó��=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó È¤ÉHÊ=Ë1ÌuÔB4¿M IHo�­�{ � IE¹ � � IE¹ á 4 �A?a±E8D~gF¯8U> � � IEM�T

ª ¬ IB®�³zT¥)¸028D~L*-,H�p.1,Hk´³zT ��{¯>=?5RUT i9jH8 >x.B:=8�kH*-R�:=?1>C:=*-?5, >=8D�5*2?5, n¦?1>X:=jH8 ~�<H0¶:=*2�/028�kH8DRC�U>=*¶�H:=*-?5,
�H>=?1F/0-8U~@T]r¡,7 SÌCËaÙuÊxÊ=Ö1Õ¦Ó �1×;Ë�.AÞrÉHÊ ���	�	� �xÓ¿Þ¢ÊJÌuÓ¯Ò5Þ�Õ�Ë1Ó¯Ò#,f$¿ÔBÍ!0HË1×xÕ¦Ø�Í Ë1Ó �=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1ÓpÈ¤ÉHÊ=Ë1ÌuÔB4
P�?1>C>=8D,E:=?H4fr¢:x.102354��E<H,H8�M â5â5â T�r��
�	�|T

ª ¬ � ®·KgT'yS< �U?H4�KgT ��TI}A>x.a3 �5>DT24²O«T ³�T�}�>x.D3E4�.1,Hk �wT �gT�³f.B>��E8D0�T�PE�¯8D8U�ujz�D?�kH*-,H� F¿.1RC8Dkz<7�¯?5,
±E8D�J:=?1> ��</.1,�:=*��a.B:=*2?5,�T ���	�	�$È7ÌCÒ1Ó/×JÒEÙDÞrÕ�Ë1Ó/×@Ë1Ó��AÙxË1Ø�×uÞ�Õ�ÙU×l$#0/ÊxÊ=ÙJÉ'Ò1Ó¯Ö $¿Õ �1Ó¯Ò#,  SÌCËaÙuÊJ×x×xÕ¦Ó �14
M I � ¹1­EM �7¹ á �H4 � �J:=?1F�8J> � � I â T

ª � â ®�O·T �°8D,��1.B:x.B>x.1~�.1,H*�4 }�T��;>x.1~L8U>D4�.1,Hk ��T��lT�};?a3�.10�T!yS?5<H,HkHR;?5, :=jH8�.1�ujH*-8J±1.BF/0-8·>=8D�5*2?5, n¦?1>
�D8J>C:x.1*-,�~�<H02:=*¶�/0-8AkH8DRC�U>=*¶�H:=*-?5,G�U?�kH*2,H�g�H>=?1F/0-8U~�RUT�r¡,G SÌCËaÙuÊxÊ=Ö1Õ¦Ó �1×;Ë�.�ÞrÉHÊ ���	�	� �=Ó¿Þ¡ÊJÌuÓ¯Ò5ÞrÕ�Ë1Ó¯Ò#,
$¿Ô1Í�0HË1×xÕ¦Ø7Í Ë1Ó��=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó È¤ÉHÊ=Ë1ÌuÔB4��z.1R=jH*2,H�1:=?5,�4 �gT Q�T24��E<H,H8�M â5â � T�r��
�	�|T



� � � ���-����
D��� � � ��á
ª � � ® 
+T�
¿j/.1,H�G.1,HkfiNT^yS8J>=�58U>DT �A8J6}>=8DRC<H02:=RAn¦?1>A~�<H02:=*¶�/0-8·kH8UR=�J>=*2�H:=*2?5,HRDT ���	�	�ÏÈ7ÌCÒ1Ó/×JÒEÙDÞrÕ�Ë1Ó/×�Ë1Ó

�xÓ .uË1ÌuÍLÒ5Þ�Õ�Ë1Ó È�ÉHÊ=Ë1ÌuÔ14/¬5¬ � ¹ â M �7¹5M � 4��E<H0¶3 � � I á T
ª ��M§® �²T � �D.B>=?§6·T � ,z.@R=?5<7>=�U8)P¢�D?�kH*-,H�@�H>=?1F/028D~ 6A*¶:=j�:�69?@�uj/.1,H,H8D02R�.1,Hk�:=j7>=8U8�>=8U�D8U*2±E8J>=RDT ��Ê-, ,

$¿Ô1×uÞ¢ÊJÍ$È¿Ê=ÙJÉ�Ó/Õ�ÙxÒ#, �7Ë1Ø7ÌuÓ¯Ò#, 4¿¹ � o � â { �-� �5â � � � � M � 4 �;8U�D8U~gF�8J> � � I â T
ª �E¬B®�O·T�K�jH0-R�698DkH81T�i9jH8�>x.B:=8QP¡kH*2RC:=?1>C:=*2?5, >=8U�5*-?5,�n¦?1>�~�<H02:=*¶�/0-8LkH8UR=�J>=*2�H:=*2?5,�6|*2:=jH?5<7:�8J�7�D8UR=R·>x.B:=81T

���	�	��È7ÌCÒ1Ó/×JÒEÙDÞ�Õ�Ë1Ó/×NË1Ó��=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó È¤ÉHÊ=Ë1ÌuÔB4/¬ � o�­�{ � á M � � á M1­74 �A?a±E8D~gF¯8U> � � IE¹�T
ª � �1®�O·T 
�.1~L*2>DTI}N.1<HRCR=*-.1,X�D?�kH8DR|.1,Hk�RCj/.1,H,H?5,�F¯?5<H,HkHR|n¦?1>¥~�<H02:=*¶�/0-8;kH8UR=�J>=*2�H:=*2?5,HRDT ���	�	� È7ÌCÒ1Ó/×Q&
ÒEÙDÞ�Õ�Ë1Ó/×·Ë1Ó �xÓ .uË1ÌuÍLÒ5Þ�Õ�Ë1Ó È�ÉHÊ=Ë1ÌuÔ14 ��¹7o á { � M1­EM � �7M1­5¬5­74 �A?a±E8D~gF¯8U> � � � � T

ª ��¹§® 
+T 
¿j/.1,H�f.1,HkziNT]yS8U>=�58J>DTX³ <H02:=*¶�/0-8LkH8UR=�J>=*2�H:=*2?5,�RC?5<7>=�D8��U?�kH*2,H�@6|*2:=j�,H? 8u�H�U8DRCR�~�.B>=�5*-,/.10
>x.B:=85T ���	�	��È7ÌCÒ1Ó/×JÒEÙDÞ�Õ�Ë1Ó/×·Ë1Ó �xÓ .uË1ÌuÍLÒ5Þ�Õ�Ë1Ó'È¤ÉHÊ=Ë1ÌuÔB4 � � o¢ME{ � ¬ � � ��¬E¹ á 47³f.B>=�uj � � � ¹�T

ª �E­B®��/T+};?1F/02*-� � �5>DTI%²ËaÖ1Õ¦Ó �@.uË1ÌAÒgÖ1Õ¦×JÙUÌ=ÊUÞ¡Ê9Õ¦Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó�×JË1Ø�ÌCÙuÊ Ý ÕrÞrÉLÒgÖ1Õ¦×uÞ¢Ë1ÌJÞrÕ�Ë1Ó�Í�Ê=Ò1×xØ7Ì=ÊJT 
²j�T ��T
kH*-RCR=8J>C:x.B:=*-?5,�4H³�.1RCRx.1�uj�<HR=8J:C:=Rqr¡,HRC:=*¶:=<7:=8·?5n¸i+8U�ujH,H?50-?5�1354¿Q9.1~gFH>=*2kH�5854H³fKg4 � � ­5¬7T

ª � á ®�O·T�³zT }�>x.D3ET;QS?5,HkH*¶:=*-?5,/.10¤>x.B:=8QP¡kH*2RC:=?1>C:=*2?5,�:=jH8D?1>C35T�i�8D�ujH,H*2�a.10+O|8J��?1>C:;­E¹ â M P�M�4�r¡,Hn¦?1>=~�.B:=*-?5,
PE37R�:=8D~LR.��.BF¤4�PE:x.1,Hn¦?1>=kGHA,H*2±¯T24 � �J:=?1F�8J> � ��á M�T

ª � IB®�O·T�³zTI}�>x.D3ET�K ,H8J6Ï�U0©.1RCR�?5n|02?§698J>gF�?5<H,HkHR�:=?�*-,Hn¦?1>=~�.B:=*-?5,�>x.B:=8DR�?5n|R�:x.B:=*-?5,/.B>C3�R=?5<7>=�U8DR
±7*-. �U?5,HkH*2:=*2?5,/.10²>x.B:=8)P¢kH*-R�:=?1>C:=*-?5,�n¦<H,H�J:=*-?5,HRUT����	�	� È7ÌCÒ1Ó/×JÒEÙDÞ�Õ�Ë1Ó/×�Ë1Ó �=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó
È¤ÉHÊ=Ë1ÌuÔB4
� � o>��{ � � I â � � I � 4��E<H0¶3 � ��á ¬7T

ª � � ®�iNT yS8U>=�58J>DT 	�Ø�, Þ�ÕrÞ¢ÊJÌuÍlÕ¦Ó¯Ò#,H×JË1Ø7ÌCÙuÊNÙxËaÖ1Õ¦Ó �1T¤i9jH8!r¡,Hn¦?1>=~�.B:=*-?5,�i9jH8D?1>C3LKA�H�H>=?E.1�uj�:=?LQS?5~L~�< P
,H*-�D.B:=*-?5,HRUT¯PE�H>=*2,H�58U> P �°8U>=0-.1�H4 �A8J6��^?1>���4 � ��á5á T



� I � � � ���-���q
D��� � �
ª ¹ â ®�iNT�yS8U>=�58J>�.1,Hk P¿T �lT²i+<H,H�HT �²,H�D?�kH*-,H� ?5nA�D?1>C>=8U0©.B:=8Uk/.1,/.10-?5�fRC?5<7>=�D8URDT=r¡,  SÌCËaÙuÊxÊ=Ö1Õ¦Ó �1×XË�.

���	�	��&�� $ $f" �7Ë1Õ¦Ó¿Þ��@Ë1Ì��§×=É7ËQ0�Ë1Ó��=Ó .uË1ÌuÍ�Ò5ÞrÕ�Ë1Ó È�ÉHÊ=Ë1ÌuÔ147�¿.1�58DR á � � â 4 � ��á ¹�T
ª ¹ � ® �lT�y�T �A?5<HR=8J6|>=*2�5j�:DT $�Ë1Ø7ÌCÙuÊAÙxËaÖ1Õ¦Ó �·×uÞ�ØHÖ1Õ�ÊJ×�.uË1Ì¥Í�Øf, ÞrÕrÞ¡ÊJÌuÍ�Õ¦Ó¯Ò#,7×xÔB×uÞ¡ÊJÍ�×xT 
²j�T ��T1kH*-RCR=8J>C:x.B:=*-?5,�4

HA,H*2±E8J>=R=*¶:�3G?5n²QS.10-*2n¦?1>=,H*©.74��¤?5R|K�,H�58U0-8URD4 �¤?5R|K�,H�58U0-8URD4¯Q^Kg4 � ��á5á T

ª ¹5M§®��/T��lT � ~�<7>x.�.1,Hk �lT y�T �A?5<HRC8U6¥>=*-�5jE:DT·P�?5<7>=�U8��U?�kH*2,H�GR�:=<HkH*-8UR;n¦?1>�*-,Hn¦?1>=~�.B:=*-?5,@,H8U:¡69?1>��7RUT
r¡,0 SÌCËaÙuÊxÊ=Ö1Õ¦Ó �1×�Ë�.·ÞrÉHÊ ���	�	� �xÓ¿Þ¢ÊJÌuÓ¯Ò5Þ�Õ�Ë1Ó¯Ò#,I%�Ë1Ó .JÊJÌ=ÊJÓ¯ÙuÊlË1Ó�%�Ë1ÍlÍ�Ø7Ó/Õ�ÙxÒ5ÞrÕ�Ë1Ó/4�QSjH*2�a.1�5?H4�r��²4
� ��á5á Tfr��	�
�¥T

ª ¹1¬B® �|T/i+<H,H�U8D0¤.1,Hk �lT/O|?5R=81T 
¸8U>=RC?5,/.10��U?5~�~�<H,H*2�a.B:=*2?5,�4H³�.B>=�uj M â5â M�T

ª ¹��1®�O·TB³�T#}�>x.D3�.1,HkgKgT �gT � 3�,H8U>DTHP�?5<7>=�D8^�U?�kH*2,H�An¦?1>�.|R=*2~L�/028°,H8U:¡69?1>���T �;Ê-, ,#$¿Ô1×uÞ¢ÊJÍ È¿Ê=ÙJÉ�Ó/Õ�ÙxÒ#,
�7Ë1Ø7ÌuÓ¯Ò#, 4¿¹1¬Ho � { �-� ­ I � � � á M � 4 �A?a±E8D~gF¯8U> � ��á �HT


