
���������	��
�������
������ �������������� ��������� �!������� ���

���"���#���$�% &'��
(����$ ��%�����������

)+*

,�-�.0/213-�435

687 13-:9;.<9�9>= )3? . 7@7 -:A 7CB#7 13-
DE-GFIHKJ 7C? -�4 7LBKMONQP -:R 7 JC.<R�H P HK4IAS B	? FT= 7 -GJ N 435�.U43-�-GJC.V435

.V4WR B 4 MXB J ? . 7;*ZY . 7 1 7 13-[J@-:\]=T.UJC- ? -G4 7 9
MXB J 7 13-^A_-G5�JC-G- B:ML` H�9 7 -�J B:M /+Ra.U-G4IRa-cb N 435�.U43-G-�JC.U4T5_d

e =3-�-G4gfh9jik43.Vl2-GJm9;. 7;*
no.V43529 7CB 4gprqE4 7 HKJC. B prSjH:4IH	A3H

qsR 7CB�) -GJGpIt�u	u	t

S B F * J@.U5	1 7 Rv ,�-G.w/x13-G435TpIt	u	u�t



� �������	��
��

n�4 B:Y�P -:A_5�- B:ML7 13-[l2- PVB R . 7;*#BKM H ?�B�) . P - 7 -GJ ? .U4 H P . 9 =I9>- M = P MXB J�Hcl�HKJ@.U- 7;*�B:M JmH�A_. B JC-�

9 B =3JmRa- ? H:4IHK5�- ? -G4 7rM =34IR 7 . B 4I9 ) -G.U435oR B 4 7 - ? F P H 7 -:A MXB J M = 7 =TJC- Y .UJ@- P - 9C9wR B�?�? =343.<RaH 7 . B 4I9

9 * 9 7 - ? 9�� SL=3J@JC-G4 7CPV* p 7 13- JmH	A+.<H P R B	? F B 43-G4 7[BKMs7 13-�l2- PUB R . 7>*WBKM H ?�B�) . P - 7 -GJ ? .U4 H P RGH:4

) -k.V4 M -GJ@JC-:A M J B	? -:9 7 . ? H 7 .V435 7 13- ? H��+. ? = ? D B F3F P -GJ M H	A_.V435 ) HK4IA Y . A 7 1��Lik4 MXB J 7 =34 H 7 - PU* p

7 1T-ZF3J H	R 7 .<RGH P . 7>*WBKM R =TJCJC-�4 7[? - 7 1 B A39�.<9 P . ? . 7 -:AW9>.U4 R - 7 13- * JC-:\2=3.UJ@-�H:4�-:9 7 . ? H 7 - BKME7 13-

9>.V5	4IH P  7CB  4 B .<9;-cJmH 7 . B b>/����od B:M 7 13- P .V4������ 4 7 13.<9 7 13- 9>.<9ap34 B l2- P HK= 7CB R B JCJC- P H 7 . B 4 M =34IR 7 . B 4

b 6 S��Od ) H	9>- A l2- PVB R . 7;* -:9 7 . ? H 7CB Jm9�H:JC-#F3J B F B 9>- A���� 13- 9>-#-:9 7 . ? H 7 . B 4 ? - 7 1 B A39sHKJC- 7 1T-G4

-�� 7 -G4 A_-:A 7@B -:9 7 . ? H 7 - ?�B�) . P -�l2- PUB Ra. 7;*cY . 7 1 B = 7 JC- \]=3.VJC.V435��+4 B:Y�P -:A+5	- B:ML7 13-^/�� � B:Mw7 13-

P .V4��!� `!B 4 7 -�@SjHKJ PVB 9>. ? = P H 7 . B 4I9 BKMg7 13-�F3J B F B 9;-:A�-:9 7 . ? H 7CB J 9wHKJ@-�F3J B l+.<A_- AZH:4IAZR B	? FIH:JC-:A

7CB 9>-�l2-GJmH P -��+.<9 7 .U4T5 ? - 7 1 B A39��

6 MX7 -�J�A_-�JC.Ul+.U4T5 7 13-^4 B l2- P H P 5 B J@. 7 1 ? 9 p Y - MXB R =I9 B 4�HKF3FTJ B �_. ? H 7 -cSLJmH ? -GJ"#�kH BZPVB:Y -GJ

)IB =34 A39 BKM -G4+l2- PVB FI-� ) H	9;-:A�H:4IA�� e  ) H	9>- A�-:9 7 . ? H 7CB Jm9 p =34IA_-�J 7 13- H�9C9>= ? F 7 . B 4 7 1IH 7 7 13-

M H	A+.U435#F3J B Ra-:9C9ERGHK4 ) -^HKF3FTJ B �_. ? H 7 -:A )+*�7 1T-%$ Jm9 7  B JmA_-�J ` H:J&� B lZFTJ B R -:9@9��

�0.U4 H PUPV* p 7 13-k4T- Y -:9 7 . ? H 7 . B 4 H P 5 B J@. 7 1 ? 9wH:JC-sHKF3F P .U-:A 7CB[7 JmH	R'�#H M H	A_.V435^R 1 HK4343- P = 9>.U4T5

H#n H PU? H:4($ PV7 -GJ�p3HK4 A!H FI-GJ MXB J ? H:4IR -^HK4 H PU* 9>. 9 .<9�H P 9 B .U4 R P =IA+-:A��

.U.



� 
 ������� �	��
��� ��� ���

`!* MXB JC- ? B 9 7 HKF3F3J@-:R . H 7 . B 4#5 B -:9 7CB DkJ ��� PUB 9 7 -G.V4gp MXB JO1T.<905�=3.<A3H:4IR -2p+9;=3F3F B J 7 HK4 AZ-G4IR B =3J"

HK5�- ? -G4 7 Y 1T. P -oA B .V435 7 13.<9 J@-:9>- HKJmRm1 �

��H P 9 B�Y B = P A P . �2- 7@B 7 1IHK4 ��H PUP�?#*�P H )  ? H 7 -:9#.U4 ��� S�� MXB J 7 13-�.UJ M J@.U-G4IAT9>13.VF HK4IA

R B�PUP -�5	.<H P . 7>*[7 13J B =35	1 7 1T- * -:H:Jm9�� � 4ZF HKJ 7 .<R = P HKJ�p	��. p �k-G4T53p3S B 9 7 . pTHK4IA�� B 9>-�F31 ? H�A_- ? HK4 *

13- P F M = P 9>=35�5	-:9 7 . B 4I9 ) H�9>-:A B 4 7 1T-G.UJ�-��+FI-GJC.V-G4IR - 9��

� B J ?#* A_-:HKJ FIHKJ@-G4 7 9 p � Y B = P A P . �2- 7CB[7 1IHK4�� 7 13- ? MXB J 7 13-G.VJ0F H 7 .V-G4IR -xp	=34IA_-�Jm9 7 HK4IA+.U435Tp

HK4 A MXB J ) -G.V435 ) - 9>.<A+- ? - Y 13-�4 �O4T-G-:A_-:A ?�B 9 7 �

�0.U4 H PUPV* p � H ? -:9;FI-:R .<H PUPV* 5�JmH 7 - M = P 7CB�?#* 1_=I9 ) HK4 A�� H:435��I=gp MXB JE-Gl2-GJ * 1IH:JmA 7 . ? -s13-

1IH�9 13- P FI-:A ? - 7 13J B =35�1gprH:4IA MXB Jk-�l2-GJ * A3H * 1T- 1 H	9 ) -�-G4!.V4 ?Z*#P . M - �

.U.V.



� ��� � ��� ���

�������	�	
��� ���

���	�����������������������	� � ���

!�"��#�$��� �%
����&���'���	��(���
��	�����'� )�(����

* + ���	�	���',���	����� *

- � - `!B	7 .Ul�H 7 . B 4���� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � -

- � t S B 4 7 J@. ) = 7 . B 4I9�� � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � t

- �/. � 13-:9;.<9�qEJC52H:43.10 H 7 . B 4 � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � .

2 3 
��	�4���5��,��'� 6

t � - � 4 7 J B A_= R 7 . B 4 � � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 7

t � t /2.V5	4IH Pw`!B A_- P � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 8

t � t � - S P HKJ �2-2fh9 �IH�A_.U435�/x.U5	4 H P `!B A_- PrMXB JEH �w=3JC-cSjH:JCJC.V-GJ � ��� � � � � � 9

.Ul



t � t � t /2.U5�4IH P `!B A_- PrMXB JEHZD�H 7 H `!B A_= P H 7 - A SjHKJ@JC.V-GJ � ��� ��� � � � � � --

t � t �/. / 7 H 7 .<9 7 . RG9 BKML7 13- � - R -G.Ul2- A(�IH	A+.U435 �wJ B Ra-:9C9 � ��� ��� ��� � � � � � - t

t �/. S B	? F3= 7 -�J�/2. ? = P H 7 . B 4 BKM H(�IH	A+.U435��wJ B R -:9@9 � ��� � ��� ��� ��� � � � � � -��

t �/. � - �>D�� � 6kP 5 B J@. 7 1 ? ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � -��

t �/. � t 6 � bXFrd��E-G43-GJ H 7@B J ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - 8

t � � ��-Gl_.V- Y�BKM �QJ@-Gl+. B = 9 , B J&� B 4 `!B	) . P -��O- PUB R . 7>* N 9 7 . ? H 7 . B 4 ��� � � � � � - 9

t � � � - �I-Gl2- P SLJ B 9@9>.U4T5 �kH 7 -#b��gS���d ` - 7 1 B A � ��� � ��� ��� ��� � � � � � - 9

t � � � t � - R =3Jm9;.Ul2- ` H��+. ? = ? �I. �2- P .U1 B2B A ` - 7 1 B Ab ` � N d � ��� � � � � � -��

t � � �/. 6 S��  ��H�9>-:A ` - 7 1 B A � ��� ��� � � � � ��� � ��� ��� ��� � � � � � t -

t � � � � S B l�H:JC.<H:4IR -� ��H	9;-:A ` - 7 1 B A ��� � � � � ��� � ��� ��� ��� � � � � � t	t

t � � �/7 /2FI-:R 7 J H P  `!B�? -G4 7 9# ��H	9;-:A ` - 7 1 B A � � ��� � ��� ��� ��� � � � � � t.

t � � �/8 q 7 13-GJ ` - 7 1 B A39 � ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � t7

t �/7 /2= ? ? HKJ * ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � t8

� +�	�
 ���� 
 3 
�� � ��������� ��� ������� � � "�
���� !������ � �	� ��
�� � ��� 2��

. � - � 4 7 J B A_= R 7 . B 4 � � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � t�9

. � t � e  6 S��  ��H	9>- A N 9 7 . ? H 7 . B 4 ? - 7 1 B A � � � � � ��� � ��� ��� ��� � � � � � t��

. �/. N 9 7 . ? H 7 . B 4��wJ B Ra-:A_=3J@-:9 ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � ..

. � � � ? F P - ? -a4 7 H 7 . B 4��;9C9>=T-:9�HK4IA/2. ? = P H 7 . B 4�� - 9>= PV7 9 � � ��� ��� ��� � � � � � .8

l



. � � � - � ? F P - ? - 4 7 H 7 . B 4��;9@9>=3-:9 ��� ��� � � � � ��� � ��� ��� ��� � � � � � .8

. � � � t /2. ? = P H 7 . B 4 ��-:9>= PU7 9 � � ��� ��� � � � � ��� � ��� ��� ��� � � � � � � u

. �/7 /2= ? ? HKJ * ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � ���

� � � (�� � ���$� 
 ���� 
 3 
 � ��� ������� ��� ������� � � "�
���� !������ � �	� ��
�� � ��� ���

� � - � 4 7 J B A_= R 7 . B 4 � � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � � 8

� � t N 4+l2- PUB F -� 6 S��  ��H	9>- A N 9 7 . ? H 7 . B 4 ` - 7 1 B A � ��� � ��� ��� ��� � � � � � � 9

� � t � - N 4+l2- PVB FI-� 6 S��  ��H	9;-:A 6kP 5 B JC. 7 1 ? � � � ��� � ��� ��� ��� � � � � � � 9

� � t � t � ? F P - ? - 4 7 H 7 . B 4 �>9@9>=3- 9"H:4IA /2. ? = P H 7 . B 4 ��-:9>= PV7 9 MXB J N 4+l2- PVB FI-�

��H	9>- A N 9 7 . ? H 7 . B 4 ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 7	u

� �/. /+\2=IHKJ@-:A  N 4_l2- PVB FI-� 6 S��  ��H�9>-:A N 9 7 . ? H 7 . B 4 ` - 7 1 B A ��� ��� ��� � � � � � 78

� �/. � - /+\]= HKJC- A  N 4+l2- PUB FI-� 6 S��  ��H	9;-:A 6kP 5 B JC. 7 1 ? � ��� ��� ��� � � � � � 78

� �/. � t � ? F P - ? - 4 7 H 7 . B 4 �;9C9>=T-:9gHK4IAc/2. ? = P H 7 . B 4 ��-:9>= PU7 9 MXB Jw/+\2=IHKJ@-:A  N 4+l2- PVB FI-�

��H	9>- A N 9 7 . ? H 7 . B 4 ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 7��

� � � 6 S��  ��H�9>-:A �L- PVB R . 7;*#N 9 7 . ? H 7 . B 4 MXB J ��H:JCJ B:Y  ��HK4IA `!B A_= P H 7 - A /x.U5	4 H P 9 8.

� � � � - � e  ��H	9;-:A N 9 7 . ? H 7 . B 4 � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 87

� � � � t N 4+l2- PVB FI-� ��H	9>- A N 9 7 . ? H 7 . B 4 � � � � � ��� � ��� ��� ��� � � � � � 8��

� �/7 /2= ? ? HKJ * ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 8 �

l+.



6 �%��� ��
��	��� ��� � � � ������� � � " � ���	����
��	���	� ��*

7 � - � 4 7 J B A_= R 7 . B 4 � � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 9 -

7 � t S B	? FIHKJ@.<9 B 4 B:M � e  ��H�9>-:A �L- PVB R . 7;*#N 9 7 . ? H 7CB J 9	��� � ��� ��� ��� � � � � � 9:t

7 �/. S B	? FIHKJ@.<9 B 4 B:MLN 4+l2- PUB F -� ��H�9>-:A �L- PUB Ra. 7;*#N 9 7 . ? H 7@B J 9 � ��� ��� � � � � � 9	7

7 � � S B	? FIHKJ@.<9 B 4 B:M /���� #� 4IA_-GFI-G4IA+-G4 7 �L- PUB R . 7;*�N 9 7 . ? H 7CB Jm9 ��� ��� � � � � � 9 �

7 �/7 S B	? FIHKJ@.<9 B 4 B:M /����  Dk-GFI-G4IA+-G4 7 �L- PVB R . 7;*#N 9 7 . ? H 7CB Jm9�� ��� ��� � � � � � �	t

7 �/8 /2= ? ? HKJ * ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � �7

� �%�	
������ 
 � 
���� � �%��� 3 ��,'����� � ����� � � ��� � � "���� � � ��� � ��� � ��� � ��
��	���	� 	 �

8 � - � 4 7 J B A_= R 7 . B 4 � � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � �8

8 � t 6 F3FTJ B �_. ? H 7 -cS�� � ��9 MXB J /�� �  Dk-GFI-G4IA_-�4 7 �L- PVB R . 7;* b D B FTF P -GJad N 9 7 . ? H 

7CB Jm9 ��� � ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � ��9

8 � t � - 6 F3F3J B �+. ? H 7 -[S�� � � MXB J N 4+l2- PUB F -� ��H�9>-:A �L- PUB Ra. 7;*#N 9 7 . ? H 7@B J 9 � ���

8 � t � t 6 F3F3J B �_. ? H 7 - S�� � � MXB J � e  ��H	9>- A �L- PVB R . 7;*#N 9 7 . ? H 7CB Jm9 � � � � � t

8 �/. 6 F3FTJ B �_. ? H 7 - S�� � � MXB JED B F3F P -GJ ;Dk-�F -�4IA_-G4 7�
���cN 9 7 . ? H 7CB J 9 � � � � � � �

8 �/. � - 6 F3F3J B �+. ? H 7 -[S�� � � MXB J N 4+l2- PUB F -� ��H�9>-:A 
���cN 9 7 . ? H 7CB Jm9 � � � � �

8 �/. � t 6 F3F3J B �+. ? H 7 -[S�� � � MXB J � e  ��H�9>-:A 
���cN 9 7 . ? H 7CB Jm9 ��� � � � � � � 7

8 � � 6 F3FTJ B �_. ? H 7 - S�� � � MXB J � B .U4 7 D B F3F P -�JEHK4IA 
����cN 9 7 . ? H 7@B J 9 � � � � � � � 8

8 �/7 Dk. 9CR =I9@9>. B 4H:4IA /x. ? = P H 7 . B 4���-:9;= PU7 9 ��� � � � � ��� � ��� ��� ��� � � � � � � �

l+.U.



8 �/7 � - �k-�43-GJmH P S�� � � MXB JED B F3F P -�J M J@-:\]=T-G4IR *#N 9 7 . ? H 7CB Jm9 ��� � � � � � � �

8 �/7 � t S B	? FIH:JC. 9 B 4 � - 7;Y -G-G4[qkF 7 . ? = ? ik4 ) . H	9>- A � e H:4IA N 4+l2- PUB FI-���H	9;-:A

N 9 7 . ? H 7 . B 4 � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - u	u

8 �/7 �/. /2. ? = P H 7 . B 4 ��-:9>= PU7 9 � � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - u	t

8 �/8 /2= ? ? HKJ * ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - u�9

� � � �'��� � 
 �	� ����� �	��� � 
����'� ��� ���	����
��	����� *�� 	

9 � - � 4 7 J B A_= R 7 . B 4 � � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - u��

9 � t SL1IH:4343- P �gJmH�R �+.U4T5#i�9>.V435#n[H PU? HK4 �0. PU7 -GJ � � � ��� � ��� ��� ��� � � � � � - u �

9 � t � - � 13- �IH	A_.V435�SL1IHK4T43- P ��H	9>- A B 4 6 �[b��Id `!B A_- P � ��� ��� � � � � � - u �

9 � t � t 6 �[b�� d�� . PU7 -GJ�� HKJmH ? - 7 -GJm9 ��� � � � � ��� � ��� ��� ��� � � � � � - --

9 � t �/. SL1IHK4T43- P �gJmH	R'�+.U435#i�9;.U435#H �gJmHK.V43.U4T5�/2-:\2=3-G4IR - ��� ��� � � � � � - - t

9 �/. �0-GJ MXB J ? HK4IRa- 6 4IH PU* 9>.<9 MXB Jsn[H PU? HK4  ��H	9;-:A"SL1IH:4343- P � J H	R'�_.V435 � � � � � � - -��

9 �/. � - / 7 -:H�A * C/ 7 H 7 -ZSL1IH:4343- P N 9 7 . ? H 7 . B 4 N JCJ B J�� 6 �[b - djRGH	9;-�� � � � � � - -��

9 � .�� - � - `` / N�MXB JkFI-GJ M -:R 7 F HKJmH ? - 7 -GJ ? H 7 Rm1 ��� ��� � � � � � - -��

9 � .�� - �ht ` / N MXB J�FIH:JmH ? - 7 -�J ? . 9 ? H 7 Rm1 � � ��� ��� ��� � � � � � - - 7

9 �/. � t / 7 -:H�A * C/ 7 H 7 -ZSL1IH:4343- P N 9 7 . ? H 7 . B 4 N JCJ B J�� 6 �[b��IdjRGH	9;-�� � � � � � - t	u

9 �/. �/. SL1IHK4T43- Pg?�B A_- PrB J A_-GJ ? . 9 ? H 7 Rm1 � � � ��� � ��� ��� ��� � � � � � - t	t

9 � � /2. ? = P H 7 . B 4 � -:9;= PU7 9 � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - t7

9 �/7 /2= ? ? HKJ * ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - t8

l+.U.V.



	 !�,�����
�� " 
���� �%���'� ��,�� � ����� * 2��

� � - /2= ? ? HKJ * ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - t�9

� � t S B 4 R P =I9;. B 4I9 � � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - t��

� �/. /2=35�5	-:9 7 . B 4I9 MXB J M = 7 =TJC- Y B J&� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - t �

� � ���	� �	��� ��
��	����� � � ������� * ��*

3 � � �'� �	
��	����� � � ��
 �'��� ��� �	��� � � �
	 � ��� ��� ��� � ��� � � �	� � * ���

� � ���	� (�
��	�����&� � � � ���5� )���� 
 �	� ��� � 3 � � � � ��(�������� � 
 3 
 � ��� � ��� �'����� � � 


�	��� 
 �	���5� * ���

. �



��� ��� ��� � ��� � � �

. � - � 13-^FIHKJ H ? - 7 -GJm9 MXB J � e  6 S��  ) H	9;-:A�l2- PUB Ra. 7;* - 9 7 . ? H 7 . B 4 ��� ��� � � � � � .�9

. � t � e  6 S��  ) H	9;-:A�l2- PUB R . 7;* -:9 7 . ? H 7 . B 4 B l2-GJ .	u `!B 4 7 -�@SjHKJ PUB�7 JC.<H P 9 MXB Jw/�� ���st	u

A � � ��� � ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � � u

� � - N 4_l2- PUB FI-� 6 S��  ) H	9>- A l2- PVB R . 7;* -:9 7 . ? H 7 . B 4 B l2-GJ�.	u `!B 4 7 -�@SjHKJ PUB�7 JC.<H P 9 MXB J

/�� ���st	u#A � � � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 77

� � t /+\2=IHKJ@-:A  -G4+l2- PUB F -� 6 S��  ) H	9;-:A l2- PUB R . 7>* -:9 7 . ? H 7 . B 4 B l2-�J .�u `!B 4 7 -�CSjH:J PVB

7 J@.<H P 9 MXB J[/�� ���st	ucA � � � ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 8 -

7 � - � 13-^F3JC- M -�JCJC- AZ-:9 7 . ? H 7 . B 4 ? - 7 1 B A39 MXB JsA_.	� -GJ@-G4 7 HGl�HK. P H )3P -[.U4 MXB J ? H 7 . B 4 � �7

�



��� ��� ��� � � ��� � � �

t � - �E-G43-GJ H P 9;.U5	4 H P ?�B A_- P ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 8

t � t � 13-^-:\]=T.Ul�H P -G4 7LPVBKY  FIH�9C9�9;.U5	4 H Pg?�B A_- P � � � � ��� � ��� ��� ��� � � � � � �

. � - �wJ B R - A_=3JC- 9 MXB J � e  6 S��  ) H�9>-:A�� B .V4 7 l2- PUB R . 7;* H:4IA!/�� �8-:9 7 . ? H 7 . B 4 � � � ..

. � t � 13-�. ? F P - ? -a4 7 H 7 . B 4WF3J B R - A_=3JC- MXB J�� B .V4 7 � e  ) H	9>- A�l2- PUB Ra. 7;* H:4IA���� �

-:9 7 . ? H 7 . B 4 ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � .8

. �/. �L- PUB Ra. 7;* -:9 7 . ? H 7 - MXB J � e  6 S��  ) H	9;-:A�-:9 7 . ? H 7 . B 4 Y . 7 1 7 JC=3-wl2- PUB R . 7>* 8�u
	����� � .��

. � � �jHKJ@.<HK4 R - BKM D B F3F P -�J�-:9 7 . ? H 7 - MXB J � e  6 S��  ) H	9;-:A!-:9 7 . ? H 7 . B 4 Y . 7 1 7 JC=3-

l2- PVB R . 7;* 8	u
	����� � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � . �

. �/7 ` / N�BKM D B F3F P -GJ�- 9 7 . ? H 7 - MXB J � e  6 S��  ) H	9;-:A!-:9 7 . ? H 7 . B 4 Y . 7 1 7 JC=3-^l2-�

PUB Ra. 7;* 8�u
	����� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � . �

. �/8 �L- PUB Ra. 7;* -:9 7 . ? H 7 - MXB J � e  6 S��  ) H	9;-:A�-:9 7 . ? H 7 . B 4 Y . 7 1 7 JC=3-wl2- PUB R . 7>* - u	u�	����� � � t

. � 9 �jHKJ@.<HK4 R - BKM D B F3F P -�J�-:9 7 . ? H 7 - MXB J � e  6 S��  ) H	9;-:A!-:9 7 . ? H 7 . B 4 Y . 7 1 7 JC=3-

l2- PVB R . 7;* - u	u�	����� ��� � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � � t

�+.



. � � ` / N�BKM D B F3F P -GJ�- 9 7 . ? H 7 - MXB J � e  6 S��  ) H	9;-:A!-:9 7 . ? H 7 . B 4 Y . 7 1 7 JC=3-^l2-�

PUB Ra. 7;* - u	u�	����� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � � .

. � � /�� � -:9 7 . ? H 7 - MXB J 7 13-^RGH�9>- BKM l2- PUB R . 7>* 8�u
	����� � � ��� ��� ��� � � � � � ���

. � - u8/�� � -:9 7 . ? H 7 - MXB J 7 13-^RGH�9>- BKM l2- PUB R . 7>* - u	u�	����� � � ��� ��� ��� � � � � � � 7

� � - N 9 7 . ? H 7 . B 4 F3J B R - A_=3JC- MXB J�-G4_l2- PUB FI-� 6 S��  ) H	9>- A ? - 7 1 B A � ��� � � � � � 7 -

� � t � ? F P - ? -a4 7 H 7 . B 4WF3J B R - A_=3JC- BKM'7 13-#-G4+l2- PUB FI- BKM 9@H ? F P -:9 B:ME7 13-#JC- R -G.Ul2- A

9>.V5	4IH P ��� � ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 7	t

� �/. �L- PUB Ra. 7;* -:9 7 . ? H 7 - MXB Jg-G4+l2- PUB F -� 6 S��  ) H	9;-:Ak-:9 7 . ? H 7 . B 4 Y . 7 1 7 JC=3-Ll2- PVB R . 7;*

8	u�	����� ��� ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 7	t

� � � �jHKJ@.<HK4 R - BKM D B F3F P -GJ - 9 7 . ? H 7 - MXB J -G4+l2- PVB FI-� 6 S��  ) H�9>-:Ac-:9 7 . ? H 7 . B 4 Y . 7 1

7 J@=3-[l2- PUB Ra. 7;* 8�u
	����� � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 7.

� �/7 ` / NBKM D B F3F P -GJw-:9 7 . ? H 7 - MXB Jw-�4_l2- PVB FI-� 6 S��  ) H�9>-:A�-:9 7 . ? H 7 . B 4 Y . 7 1 7 JC=3-

l2- PVB R . 7;* 8	u
	����� � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 7.

� �/8 �L- PUB Ra. 7;* -:9 7 . ? H 7 - MXB Jg-G4+l2- PUB F -� 6 S��  ) H	9;-:Ak-:9 7 . ? H 7 . B 4 Y . 7 1 7 JC=3-Ll2- PVB R . 7;*

- u�u
	����� � ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 7 �

� � 9 �jHKJ@.<HK4 R - BKM D B F3F P -GJ - 9 7 . ? H 7 - MXB J -G4+l2- PVB FI-� 6 S��  ) H�9>-:Ac-:9 7 . ? H 7 . B 4 Y . 7 1

7 J@=3-[l2- PUB Ra. 7;* - u	u�	����� ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 77

� � � ` / NBKM D B F3F P -GJw-:9 7 . ? H 7 - MXB Jw-�4_l2- PVB FI-� 6 S��  ) H�9>-:A�-:9 7 . ? H 7 . B 4 Y . 7 1 7 JC=3-

l2- PVB R . 7;* - u	u�	����� ��� � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 78

�+.U.



� � � �L- PUB Ra. 7;* -:9 7 . ? H 7 - MXB J 9@\]=IH:JC-:A  -G4+l2- PVB FI-� 6 S��  ) H�9>-:Ak- 9 7 . ? H 7 . B 4 Y . 7 1 7 J@=3-

l2- PVB R . 7;* 8	u
	����� � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 7 �

� � - u �jHKJ@.<HK4 R - B:M D B FTF P -GJj-:9 7 . ? H 7 - MXB J�9C\2=IH:JC-:A  -G4+l2- PUB FI-� 6 S��  ) H	9;-:Ac-:9 7 . ? H�

7 . B 4 Y . 7 1 7 JC=3-[l2- PVB R . 7;* 8	u�	����� ��� ��� � � � � ��� � ��� ��� ��� � � � � � 7 �

� � -- ` / N�B:M���� -:9 7 . ? H 7 - MXB Js9C\2=IHKJ@-:A  -G4+l2- PUB F -� 6 S��  ) H	9;-:A"-:9 7 . ? H 7 . B 4 Y . 7 1

7 J@=3-[l2- PUB Ra. 7;* 8�u
	����� � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 8	u

� � - t �L- PUB Ra. 7;* -:9 7 . ? H 7 - MXB J 9@\]=IH:JC-:A  -G4+l2- PVB FI-� 6 S��  ) H�9>-:Ak- 9 7 . ? H 7 . B 4 Y . 7 1 7 J@=3-

l2- PVB R . 7;* - u	u�	����� ��� � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 8	t

� � - . �jHKJ@.<HK4 R - B:M D B FTF P -GJj-:9 7 . ? H 7 - MXB J�9C\2=IH:JC-:A  -G4+l2- PUB FI-� 6 S��  ) H	9;-:Ac-:9 7 . ? H�

7 . B 4 Y . 7 1 7 JC=3-[l2- PVB R . 7;* - u�u
	����� � ��� � � � � ��� � ��� ��� ��� � � � � � 8	t

� � -�� ` / N�B:M D B FTF P -GJE-:9 7 . ? H 7 - MXB Js9C\2=IH:JC-:A  -G4+l2- PUB FI-� 6 S��  ) H	9;-:A�-:9 7 . ? H 7 . B 4

Y . 7 1 7 JC=T- l2- PUB R . 7>* - u�u
	����� � � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 8.

� � - 7 � � � -:9 7 . ? H 7 - l2-�Jm9>= 9o/���� Y . 7 1 ?�B	) . P -[l2- PVB R . 7;* t	u
	����� MXB J[9C\2=IH:JC-:A 

-G4+l2- PUB FI-� ) H	9>- A 6 S���-:9 7 . ? H 7 . B 4 � ��� � � � � ��� � ��� ��� ��� � � � � � 8 �

� � - 8 � � � -:9 7 . ? H 7 - l2-�Jm9>= 9o/���� Y . 7 1 ?�B	) . P -[l2- PVB R . 7;* 8	u
	����� MXB J[9C\2=IH:JC-:A 

-G4+l2- PUB FI-� ) H	9>- A 6 S���-:9 7 . ? H 7 . B 4 � ��� � � � � ��� � ��� ��� ��� � � � � � 8 �

� � - 9 � � � -:9 7 . ? H 7 - l2-�Jm9>= 9o/���� Y . 7 1 ?�B	) . P -[l2- PVB R . 7;* �	u
	����� MXB J[9C\2=IH:JC-:A 

-G4+l2- PUB FI-� ) H	9>- A 6 S���-:9 7 . ? H 7 . B 4 � ��� � � � � ��� � ��� ��� ��� � � � � � 87

� � - � � e  ) H�9>-:A l2- PUB Ra. 7;* -:9 7 . ? H 7 . B 4 MXB JEHZA3H 7 H ?�B A_= P H 7 -:A RGHKJ@JC.U-�J ��� � � � � � 8�9

� � -�� /+\2=IHKJ@-:A  -G4+l2- PUB F -� ) H�9>-:A#l2- PUB R . 7;* -:9 7 . ? H 7 . B 4 MXB JEH A3H 7 H ?�B A_= P H 7 -:A#RGHKJ@JC.U-�J 8 �

�+.U.V.



7 � - ` -:H:4 l2- PUB R . 7>* - 9 7 . ? H 7 - MXB J � e  ) H�9>-:A ? - 7 1 B A39 Y . 7 1 7 JC=3-Ll2- PVB R . 7;* 8�u
	����� �

9 t

7 � t ` / N BKM D B F3F P -GJ -:9 7 . ? H 7 - MXB J � e  ) H�9>-:A ? - 7 1 B A39 Y . 7 1 7 J@=3-�l2- PVB R . 7;*

8	u�	����� � ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 9	.

7 �/. ` -:H:4 l2- PUB R . 7>* - 9 7 . ? H 7 - MXB J � e  ) H�9>-:A ? - 7 1 B A39 Y . 7 1 7 JC=3-Ll2- PVB R . 7;* - u	u�	����� � 9 �

7 � � ` / N BKM D B F3F P -GJ -:9 7 . ? H 7 - MXB J � e  ) H�9>-:A ? - 7 1 B A39 Y . 7 1 7 J@=3-�l2- PVB R . 7;*

- u�u
	����� � ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 9 �

7 �/7 ` -:H:4"l2- PUB R . 7>* - 9 7 . ? H 7 - MXB J�-G4+l2- PUB F -� ) H�9>-:A ? - 7 1 B A39 Y . 7 1 7 JC=3-[l2- PVB R . 7;*

8	u�	����� ��� ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 9	8

7 �/8 ` / N�BKM D B F3F P -�J -:9 7 . ? H 7 - MXB J�-G4+l2- PUB F -� ) H�9>-:A ? - 7 1 B A39 Y . 7 1 7 JC=T-kl2- PVB R 

. 7;* 8�u
	����� � � � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 9	8

7 � 9 ` -:H:4"l2- PUB R . 7>* - 9 7 . ? H 7 - MXB J�-G4+l2- PUB F -� ) H�9>-:A ? - 7 1 B A39 Y . 7 1 7 JC=3-[l2- PVB R . 7;*

- u�u
	����� � ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 99

7 � � ` / N�BKM D B F3F P -�J -:9 7 . ? H 7 - MXB J�-G4+l2- PUB F -� ) H�9>-:A ? - 7 1 B A39 Y . 7 1 7 JC=T-kl2- PVB R 

. 7;* - u	u�	����� � � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 99

7 � � ` -:H:4Zl2- PVB R . 7;* -:9 7 . ? H 7 - MXB J / � �  .U4 A_-GFI-G4IA_-�4 7w? - 7 1 B AT9 Y . 7 1 7 JC=3-�l2- PVB R 

. 7;* 8�u
	����� � � � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � 9 �

7 � - u ` / N BKM D B F3F P -�J�-:9 7 . ? H 7 -:9 MXB J!/�� �  .U4IA_-�F -�4IA_-G4 7c? - 7 1 B A39 Y . 7 1 7 JC=3-

l2- PVB R . 7;* 8	u
	����� � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � �	u

�+.Ul



7 � -- ` -:H:4Zl2- PVB R . 7;* -:9 7 . ? H 7 - MXB J / � �  .U4 A_-GFI-G4IA_-�4 7w? - 7 1 B AT9 Y . 7 1 7 JC=3-�l2- PVB R 

. 7;* - u	u�	����� � � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � �	u

7 � - t ` / N BKM D B F3F P -�Jc-:9 7 . ? H 7 -:9 MXB J#/�� �  .V4IA_-GFI-G4 A_-G4 7 -:9 7 . ? H 7 - 9 Y . 7 1 7 JC=3-

l2- PVB R . 7;* - u	u�	����� ��� � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � � -

7 � - . ` -:H:4Zl2- PVB R . 7;* -:9 7 . ? H 7 - MXB J / � �  A_-GFI-G4 A_-G4 7w? - 7 1 B A39 Y . 7 1 7 JC=T-kl2- PVB R . 7;*

8	u�	����� ��� ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � �	t

7 � -�� ` / N�BKM D B F3F P -�J�-:9 7 . ? H 7 -:9 MXB J /�� �  A_-GFI-G4IA_-�4 7E? - 7 1 B A39 Y . 7 1 7 JC=3-^l2-�

PUB Ra. 7;* 8�u
	����� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � �.

7 � - 7 ` -:H:4Zl2- PVB R . 7;* -:9 7 . ? H 7 - MXB J / � �  A_-GFI-G4 A_-G4 7w? - 7 1 B A39 Y . 7 1 7 JC=T-kl2- PVB R . 7;*

- u�u
	����� � ��� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � �.

7 � - 8 ` / N�BKM D B F3F P -�J�-:9 7 . ? H 7 -:9 MXB J /�� �  A_-GFI-G4IA_-�4 7E? - 7 1 B A39 Y . 7 1 7 JC=3-^l2-�

PUB Ra. 7;* - u	u�	����� � � � � ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � � �

8 � - �jHKJ@.<HK4 R -LR B�? FIHKJ@.<9 B 4 ) - 7;Y -G-G4oH � e  ) H	9;-:A 6 S��#-:9 7 . ? H 7CB J HK4IA�. 7 90S�� � ��p

MXB J 7 13- RGH�9>- BKM H t ����� R�HKJCJ@.U-GJ�p - 8�u	u ��� 9CH ? F P .V435�JmH 7 -2p ��u	u ��� ) HK4IA 

FIH�9C9 $ PU7 -GJ ) HK4 A Y .<A 7 1gp ?�B�) . P -kl2- PVB R . 7;*cB:M - u	u 	������b � � � u�� -- 7�9�d�H:4IA

.	u `!B 4 7 -�CSjH:J PUB#7 J@.<H P 9�� � ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - u.

8 � t S B	? FIHKJ@.<9 B 4 ) - 7>Y -G-G4 7;YjB -G4_l2- PUB FI-� ) H�9>-:A 6 S��Z-:9 7 . ? H 7@B Jm9 HK4IA�. 7 90S�� � �	�

/+H ? -�FIH:JmH ? - 7 -GJ 9�H	9�.U4 � .U5�8 � - � � ��� � � � � ��� � ��� ��� ��� � � � � � - u �

8 �/. S B 4�$ A_-G4IRa- .U4 7 -�JCl�H PIMXB J�S B l�HKJC. HK4IRa-� ) H	9>- A"-:9 7 . ? H 7CB Jm9�
 .� MXB J 7 13-^RGH	9;- BKM

l2- PVB R . 7;* - u	u�	������b ��� � u�� - - 7�9�d��g/+H ? -�FIHKJ H ? - 7 -GJ 9�H	9�.U4 �0.V5�8 � t ��� � � - u7

�+l



8 � � S B 4�$ A_-G4IRa- .U4 7 -�JCl�H P:MXB J��gS��  ) H	9;-:A - 9 7 . ? H 7@B J 9 
 8� MXB J 7 13-'RGH	9;- BKM l2- PVB R . 7;*

- u�u
	����� b ��� � u�� - - 7�9�d��g/+H ? -�FIHKJ H ? - 7 -GJ 9 H	9�.U4 �0.V5�8 � t ��� ��� � � � � � - u7

9 � - / 7 -:H	A *  9 7 H 7 - ` / N MXB J 7 13-sRGH	9;- BKM 6 � b - d 5	-G4T-GJmH 7CB J�p $IJm9 7  B JmA+-GJjn H PU? H:4 

) H�9>-:A 7 JmH�R �+.U4T5#HK4IA -��3H�R 7 l2- PUB R . 7>*#BKM - u�u
	����� � � ��� ��� ��� � � � � � - - 9

9 � t / 7 -:H	A *  9 7 H 7 - ` / N l2-GJm9;=I9�A_-Gl+.<H 7 . B 4 BKMj7 13-Z- 9 7 . ? H 7 -:A ����Y . 7 1l2- PVB R . 7;*

- u�u
	������H:4IA /���� 7cA � � � � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - -��

9 �/. / 7 -:H	A *  9 7 H 7 - ` / N l2-GJm9;=I9�A_-Gl+.<H 7 . B 4 BKMj7 13-Z- 9 7 . ? H 7 -:A ����Y . 7 1l2- PVB R . 7;*

- u�u
	������H:4IA /���� - 7#A � ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - -��

9 � � SL1IH:4343- P 5xHK.U4 7 J H	R'�_.V435 MXB J 7 13-jRGH�9>- B:M �;D � �5	-�43-GJmH 7CB JGp�$IJm9 7  B JmA+-GJwn[H PU? H:4

$ PV7 -GJ 7 JmH	R'�+.U435#H:4IA!/�� ��� - 7ZA � � � ��� � � � � ��� � ��� ��� ��� � � � � � - t �

9 �/7 SL1IH:4343- P 5xHK.U4 7 J H	R'�_.V435 MXB J 7 13-jRGH�9>- B:M �;D � �5	-�43-GJmH 7CB JGp�$IJm9 7  B JmA+-GJwn[H PU? H:4

$ PV7 -GJ 7 JmH	R'�+.U435#H:4IA!/�� ��� - 7ZA � � � ��� � � � � ��� � ��� ��� ��� � � � � � - t �

9 �/8 ` / N�MXB JjRm1IHK4T43- P -:9 7 . ? H 7 . B 4 MXB J 7 13-�R�H	9>- BKM �;D � � 5	-�43-GJmH 7CB JGp $ Jm9 7  B JmA_-�J

n[H PV? HK4�$ PV7 -GJ 7 JmH�R �+.U4T53p3H:4IA"l2- PUB R . 7>* - u	u 	����� ��� � ��� ��� ��� � � � � � - t7

6 � - � -:9@9>- PrM =34 R 7 . B 4 F PUB�7 9 ��� ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - .	t

6 �ht � PUB�7kB:M � b�� d MXB J � � � u��hu - � � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - ..

6 � . � PUB�7kB:M � b�� d MXB J � � � u��hu8 � � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - ..

6 � � � PUB�7kB:M � b�� d MXB J � � � u�� - 8 � � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - . �

6 � 7 � PUB�7kB:M � b�� d MXB J � � � u��ht ��� � ��� ��� � � � � ��� � ��� ��� ��� � � � � � - . �

�+l_.



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

��� � B J ? H P .10G-:A ? H �_. ? = ? D B FTF P -GJ M J@-:\2=3-G4IR *

� � S B 4 7 .U4+= B =I9# 7 . ? - ? H �_. ? = ? D B FTF P -GJ M J@-:\2=3-G4IR *

� `!B	) . P -[9;F -�-:A

� �k= ?#) -�J BKM ? = PU7 .  FIH 7 1I9

� ,�HGl2- P -G435 7 1 BKMQ7 JmH:4I9 ? . 7C7 -:A�9;.U5	4 H P

�
	 6k? F P . 7 = A_- B:Mw7 13- ���� .V4IR B�? .U435 Y H l2-

� 	 �Q1 H	9>- BKML7 13- ���� .U4IR B	? .V435 Y H l2-

��� SjHKJCJ@.U-GJ M J@-:\2=3-G4IR *

� 	 D B F3F P -GJ M JC-:\2=3-G4 R *cBKML7 13- � �� .U4IR B	? .V435 Y H l2-

� 	 � 4 R .<A_-�4 7 HK435 P - BKML7 13- � �� .U4IR B	? .V435 Y H l2-

� /2FI-G-:A B:MwP .U5�1 7

� �k= ?#) -�J BKM 9CH ? F P -:9

� ������� 	�� S�� � � MXB J�-G4+l2- PUB F -� ) H�9>-:A�-:9 7 . ? H 7@B Jm9

� ������� � S�� � � MXB J � e  ) H�9>-:A -:9 7 . ? H 7CB J 9

� b � d D�H 7 H�9>-:\2=3-G4 R -[H 7�7 . ? - �

�_l+.U.



������� � 13-�� �� 6 � $ PU7 -GJ�FIH:JmH ? - 7 -GJ

	 b � d DkJC.Vl_.V435c4 B . 9>-^H 7E7 . ? - �


��� � H:JC. HK4IR - B:M A_J@.Ul+.U435c4 B .<9;-

�b � d n H PU? H:4 52HK.V4WH 7E7 . ? - �

6 S�� 6 = 7CB R B JCJ@- P H 7 . B 4 M =T4IR 7 . B 4

� e � 4� F31 H	9>- B Js\]= H	A_J H 7 =TJC-^R B	? F B 43-G4 7 9

6 � 6 = 7CB JC-G5�JC-:9@9>.Vl2-

6 � `6 6 = 7CB JC-G5�JC-:9@9>.Vl2-[HK4IA ?�B l_.V435cHGl2-GJ HK5�-

S�� � � SLJmH ? -GJ"#�kH BcPUB:Y -�J ) B =34IA

` / N ` -:HK4  9C\2=IH:JC-� -GJCJ B J

`` / N ` .U43. ? = ? ? -:H:4 ;9@\]= HKJC-� -GJ@J B J

,�/3/ ,�.<A_-� 9>-�4I9>-^9 7 H 7 . B 4 HKJ *

�+l+.U.U.



� � ��� � � � �

� � ��� � 
 � 
�� � � �

����� 	 
�����������
��

� 13-EJC- P H 7 .Ul2-�l2- PVB R . 7;*[) - 7;Y -G-G4#H ?�B	) . P -'HK4IA H ) H�9>-� 9 7 H 7 . B 4�. 9LH l2-GJ * . ? F B J 7 HK4 7 FIHKJ H ? 

- 7 -GJ MXB J Y .UJ@- P -:9@9�R B	? ? =34T.<RaH 7 . B 4 9 * 9 7 - ? 9�� � ? F3J B l2- A Y .UJ@- P -:9@9 R B�?�? =343.<R�H 7 . B 4#JC-:\2=3.VJC-:9

H	R�R =3JmH 7 -�- 9 7 . ? H 7 . B 4 BKME7 1T-�l2- PUB Ra. 7;* ��� 1T-�l2- PUB Ra. 7;* .V4 MXB J ? H 7 . B 4 RGH:4 ) -�=I9>- A 7CB7 JmH	R'�

?�B�) . P - PUB R�H 7 . B 4 
 8 � p HK4IA. 7 .<9 B	) 9;-GJCl2- A 7 1IH 7 . Mj7 13-Zl2- PUB R . 7>* .<9�13.U5�1gp H	RGRa=3JmH 7 -#l2- PUB R . 7;*

.U4 MXB J ? H 7 . B 4 Y . PUP 13- P F 7@B . ? F3J B l2- 7 JmH�R �+.U4T5 \]= H P . 7;* 
 8 � ����H:4IA  B � R B	? ? HK4IAT9 ? H * H P 9 B

= 7 . P . 0G- ? B	) . P -�l2- PVB R . 7;* .U4 MXB J ? H 7 . B 4 � � 4 
 .� p]l2- PUB R . 7>*  H	A3H:F 7 .Vl2- 1IH:4IA  B ��H P 5 B JC. 7 1 ? 9 Y -GJC-

F3J B F B 9;-:A�� � 7[Y H	9^H P 9 B 9>1 B:Y 4�1 BKY .V4 MXB J ? H 7 . B 4.U4 9>.U5�4IH P 9 7 JC-�435 7 1 ? -:H�9>=3J@- ? -G4 7 9kRGH:4

) -[-��_F PUB . 7 -:A 7CB . ? F3J B l2- 7 13-^\]=IH P . 7>*#BKM 1IH:4IA  B ��A_-:R . 9>. B 4I9��

� 13-GJ@-Z-��+.<9 7 H"l�HKJ@.U- 7;*BKME? - 7 1 B AT9 MXB J 7 13-Z- 9 7 . ? H 7 . B 4 BKM l2- PVB R . 7;* � � 13-:9;- ? - 7 1 B A39

43-G- A(/2.V5	4IH P  7CB #� B .<9>- �kH 7 . B b>/����od^.U4 MXB J ? H 7 . B 4gp Y 13.<Rm1�. 9 4 B	7 H PUY H * 9#HGl	H:. P H )3P -H 7 H

JC- R -G.Ul2-�J��

-



6kP 9 B pjA_-:9;F3. 7 - 7 13- . ? F B J 7 HK4IRa-�.U4�H�9C9;-:9C9;.U435 9 * 9 7 - ? FI-GJ MXB J ? H:4IR -�.V4�HK4 H P 5 B J@. 7 1 ? 

.U4 A_-GFI-G4IA_-�4 7 M H�9>13. B 4gp 7 13-cS�� � � MXB JE-G4+l2- PUB FI-� ) H	9>- A"D B F3F P -GJE-:9 7 . ? H 7 . B 4 9>-�- ? 9O4 B	7�7@B

1IHGl2- H:F3FI-:HKJ@-:A�.U4 7 13- P . 7 -GJ H 7 =3JC- � � 4 
 t	u � p 7 13-WHK= 7 1 B J#A_-�JC.Ul2- 9 7 13-SLJmH ? -GJ"#�EH B!PVB:Y -GJ

)IB =34 A8b>S�� � �kd MXB Jc.U4� F31 H	9>- � \2=IH	A_J H 7 =3JC-�b � e d ) H�9>-:A�-:9 7 . ? H 7@B Jm9ap ) = 7cM HK. P 9 7CB�B	)T7 HK.V4

7 1T- S�� � � MXB JE-G4_l2- PUB FI-� ) H�9>-:AZ- 9 7 . ? H 7@B J 9��

� 13- MXB Ra=I9 B:MI7 1T.<9 7 13-:9;.<9r. 9 B 4 7 1T- A+-Gl2- PUB F ? -G4 7IBKMI)IB�7 1	� e  ) H	9;-:A H:4IA -G4+l2- PUB F -� ) H�9>-:A

/�� �  .U4IA_-�F -�4IA_-G4 7 l2- PUB Ra. 7;* -:9 7 . ? H 7 -:9ap_.V4 Y 1T.<Rm1!H�A3A_. 7 .Ul2-[4 B .<9;- . 9 FTJC-:9;-G4 7 � � 4WH	ATA_. 7 . B 4 p

Y - H P 9 BMXB R =I9 B 4 7 1T-A_-GJ@.Ul�H 7 . B 4 BKM HKF3F3J B �_. ? H 7 -!S�� � � MXB JZ-G4+l2- PVB FI-� ) H	9;-:A�l2- PUB R . 7;*

-:9 7 . ? H 7CB Jm9�� � 1T-�l2- PUB Ra. 7;* -:9 7 . ? H 7CB Jm9 H:JC- 7 13-G4 HKFTF P .V-:A 7CB7 13-�F3J B	)3P - ? B:M�7 JmH	R'�+.U435 H

M H	A+.U435 R 1 HK4343- P �

����� � 
�� ��� ��	� � �
���


� 13-^R B 4 7 JC. ) = 7 . B 4I9 B:ML7 13. 9 7 13- 9>.<9�H:JC- P . 9 7 -:A H	9 MXB	PVPUB:Y 9 �

� �k- Y -G4_l2- PUB FI-� HK= 7CB R B JCJC- P H 7 . B 4 M =T4IR 7 . B 4cb 6 S��Ld  ) H	9;-:A[HK4IA^9C\2=IHKJ@-:A  -G4_l2- PUB FI-� 6 S�� 

) H�9>-:A l2- PUB Ra. 7;* -:9 7 . ? H 7 . B 4 H P 5 B JC. 7 1 ? 9jHKJ@- A+-Gl2- PUB FI-:A��

� �k- Y -�4_l2- PVB FI-� 6 S��  ) H�9>-:A^HK4IA#9C\2=IH:JC-:A  -G4+l2- PUB FI-� 6 S��  ) H	9;-:A l2- PVB R . 7;* -:9 7 . ? H 7 . B 4

H P 5 B JC. 7 1 ? 9jHKJ@- F3J@-:9>-G4 7 - Arp Y 13. R 1 A B 4 B	7 JC-:\2=3.UJ@- /�� ��-:9 7 . ? H 7 . B 4 �

� 6 43- Y � e  6 S��  ) H�9>-:A�� B .V4 7 /�����HK4 AZl2- PUB Ra. 7;* -:9 7 . ? H 7 . B 4#H P 5 B J@. 7 1 ? .<9wF3J B F B 9;-:A��

t



� �k- Y SLJ H ? -GJ  �EH BPVB:Y -GJ )IB =T4IA39�H:JC-A+-GJC.Vl2-:A MXB J�� e  ) H�9>-:A HK4IA�-G4+l2- PUB F -� ) H�9>-:A

=34 ) . H	9>- A8l2- PUB Ra. 7;* -:9 7 . ? H 7@B Jm9ap =T4IA_-GJ H $IJm9 7  B JmA+-GJ ` HKJ � B l M H�A_.U4T5�F3J B R - 9C9H	9 

9;= ? F 7 . B 4 �3H	9EH )+*  F3J B A+=IR 7 p 7 13-cSLJmH ? -GJ"#�EH BcPUB:Y -GJ )IB =T4IA39 MXB JEH PUP � e  ) H	9;-:A HK4IA

-G4+l2- PVB FI-� ) H	9;-:AZ=34 ) .<H�9>-:A 9;.U5	4 H P  7CB  4 B .<9;- J H 7 . B -:9 7 . ? H 7CB Jm9 H:JC-^H P 9 B A_-GJ@.Ul2-:Ac=34IA_-�J

7 13-^9CH ? -[H	9@9>= ? F 7 . B 4 �

� 6 4 HK4 H PU* 9>. 9 9;1 B:Y .U435 7 1IH 7 =34IA+-GJjH%$IJ 9 7  B J A_-GJ ` HKJ&� B l+.<H:4 M H�A_.U435^F3J B Ra-:9C9jH	9C9;= ? F 

7 . B 4 p]=T4 ) . H	9;-:A / � �  .U4 A_-GFI-G4IA_-�4 7 l2- PUB R . 7>* b D B F3F P -GJad0- 9 7 . ? H 7@B J 9 YjB = P A 1 H l2-�l2-�J *

F B2B JsF -�J MXB J ? HK4 R - �

� N l�H P =IH 7 . B 4 BKMj7 13-c. ? FTJ B l2- ? - 4 7 .V4�R 1IH:4343- P -:9 7 . ? H 7 . B 4 )_* .U4 R B J@F B JmH 7 .U4T5 ? B	) . P -

l2- PVB R . 7;* H�9kH:4!.U4TF3= 7�7CB H#n[H PV? HK4($ PU7 -�J ) H	9;-:A!Rm1IHK4T43- Pr7 JmH�R �2-GJ �

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

,�-�9 7 HKJ 7 Y . 7 1 H ) H	R'�_5�J B =T4IA�JC-�l_.V- Y .U4�SL1IHKF 7 -GJ^t_p Y 13.<Rm1�.V4IR P =IA_-:9�H ) J@.U- M A_.<9@R =I9@9>. B 4

BKM JC- P -Gl�HK4 7 F3JC-Gl+. B =I9 Y B J ���ESL1IHKF 7 -GJ .ZF3JC- 9>-G4 7 9�Hc4 B l2- P H P 5 B JC. 7 1 ? MXB J � B .V4 7 -:9 7 . ? H 7 . B 4

BKM l2- PUB R . 7;* b D B F3F P -GJadcH:4IA(/���� p Y 13. R 1�J@-:\]=T.UJC- 9cR B 13-�JC-G4 7 A_- ?�B A+= P H 7 . B 4 � N 4+l2- PVB FI-�

) H�9>-:A�HK4 A�9C\2=IH:JC-:A  -G4+l2- PUB FI-� ) H	9>- A�l2- PUB R . 7>* b D B FTF P -GJad�-:9 7 . ? H 7 . B 4�H P 5 B J@. 7 1 ? 9 p Y 13. R 1

RGH:4 ) - / � �  .U4 A_-GFI-G4IA_-�4 7 p_H:JC-[F3J B F B 9;-:A�.U4!SL1IH:F 7 -�J � MXB J�4 B 4 ;R B 13-GJ@-G4 7 A_- ? B A_= P H 7 . B 4 �

� 4�SL1IH:F 7 -GJ 7_p 7 13- F3J B F B 9>- A ? - 7 1 B A39^HKJC-WR B�? FIH:JC-:A 7@B 9>-Gl2-�JmH P -��+.<9 7 .V435 ? - 7 1 B A39 )+*

`!B 4 7 -�CSjH:J PUB 9>. ? = P H 7 . B 4I9�� � 4�SL1 HKF 7 -GJ%8_pgH:F3F3J B �+. ? H 7 -#S�� � ��9 MXB J�l2- PVB R . 7;* b D B F3F P -GJad

-:9 7 . ? H 7 . B 4 HKJ@-A_-�JC.Ul2- Arpw=34IA_-�J H $ Jm9 7  B JmA_-�J ` HKJ � B l M H	A_.V435�F3J B R -:9C9 H	9C9;= ? F 7 . B 4 � � 4

.



SL1IH:F 7 -GJ$92p 7 1T- � B .U4 7 l2- PUB Ra. 7;* HK4IAc/�� ��- 9 7 . ? H 7 . B 4�.<9gH:F3F P .V-:A 7CB�7 JmH	R'� 7 13- M H	A_.V435�Rm1IH:4343- P

52H:.U4 �L,�- FTJ B l_. A_-[R B 4IR P =IA_.U4T5cJC- ? H:J&�T9 H:4IA!9;=35	5�-:9 7 . B 4 9 MXB J M = 7 =3JC- YjB J&� .U4SL1IHKF 7 -GJ ���

�



� � ��� � � � �

� � 
 � � � � ����


� ��� � � ��� 
������ � �
��

� 4 7 13. 9cR 1IH:F 7 -�JGp Y - ) J@.U-�� * J@-Gl_.V- Y 9 B�? -�J@- P -Gl�H:4 7^P . 7 -GJmH 7 =3J@- HK4 A ) H�R �+5	J B =34IA MXB J 7 13-

F3J B	)3P - ? BKM ?�B�) . P -kl2- PVB R . 7;* -:9 7 . ? H 7 . B 4 �

,�- ) -G5�.U4 Y . 7 1 HEA_. 9CR =I9@9>. B 4 BKMT7 13-j9;.U5	4 H P2?�B A_- P .U4c/2- R 7 . B 4[t��ht_p:.U4 Y 13. R 1 7 13-��EH *+P -�.U5	1

M H	A+.U435 ? = PV7 .  FIH 7 1 Rm1IHK4T43- PrMXB JoH F3=TJC-cR�HKJCJ@.U-GJEH:4IA � B J ?�B A_= P H 7 -:A 7 JmH:4I9 ? . 7C7 -:A 9>.V5	4IH P . 9

.U4 7 J B A_=IR - A�� � 13-j5	-G4T-GJmH 7 . B 4 BKM H �EH *_P -G.U5�1 M H	A+.U435�FTJ B R -:9@90=I9;.U435�.V4_l2-�Jm9>-jA_. 9CR J@- 7 - � B =3J@.U-GJ

7 J HK4I9 MXB J ? b �;D � �kd p	H�9 Y - PUP H	9 HK= 7@B JC-�5	JC- 9C9>.Vl2-[b 6 ��dgF3J B R -:9@9 ? - 7 1 B A39wH:JC- 7 1T-G4cF3JC- 9>-G4 7 -:A

.U4�/x-:R 7 . B 4 t �/. � � 4 /2-:R 7 . B 4#t � � p Y -EJC-Gl+.U- Y 9>-Gl2-GJ H P - �_. 9 7 .V435�l2- PVB R . 7;* -:9 7 . ? H 7 . B 4 ? - 7 1 B A39��

7



�
��� b�� d � � b��md �


 � b��md
��

� � b��md

�
� � b��md ��� �

b � 	 d � ���
7CB � � �

�gb��md 6 � D
R B 4+l2-GJ 7 -GJ �

�gb � d

	�
 � ��� ������ ��


�0.V5	=3J@- t�� - � �k-�43-GJmH P 9>.V5	4IH Pg?�B A_- P

� ��� � �	�� ��� 	 
������

�0.V5	=3J@-ct � - 9>1 BKY 9 7 13-^5	-G43-�JmH P 9>.V5	4IH Pw?�B A_- P p Y 13-GJ@- ��� b��mdj.<9 7 13- 7 JmH:4I9 ? . 7C7 -:A 9>-:\2=3-G4IRa-2p

� � b��md�. 9 7 13-Z. ? F3= P 9>-cJ@-:9>F B 4 9>- BKM H ? = PV7 .  FIH 7 1 �EH *_P -G.U5�1 M H�A_.U435 R 1 HK4343- P p ? B A_- P - AH	9

H P .U43-:H:J 7 . ? -� .V4_l�HKJ@.<H:4 7 9 * 9 7 - ? MXB J�4IH:JCJ B:Y  ) HK4 A 7 J HK4I9 ? . 7@7 -:A 9>.V5	4IH P pgH:4IA 7 . ? -� l�HKJC. HK4 7

9 * 9 7 - ? MXB J Y .<A+-� ) HK4IA�.U4TF3= 7 9 * 9 7 - ? � � � b��mdsJC-GF3J@-:9>-�4 7 9 H	ATA_. 7 .Ul2- Y 13. 7 -�4 B . 9>- � 6 7[7 13-

JC- R -G.Ul2-�JGp 7 13-[JC-:R -�.Ul2-:A ) HK4 A  F H	9C9[9;.U5	4 H P � � b��mdjRGH:4 ) - Y JC. 7@7 -G4 H	9

� � b�� d � 
 � b��md � � � b��md

� ��� b�� d�� � � b��md � � � b��md b t�� - d

Y 13-GJ@-��cA_-�4 B	7 -:9�R B 4+l B	P = 7 . B 4 �

� 4 7 1T- MXB	PVPUB:Y .U4T53p Y -!FTJC-:9;-G4 7 9;.U5�4IH PE?�B A_- P 9 MXB J H�F3=3J@-RGH:JCJ@.U-GJ#H:4IA�H ? B A_= P H 7 -:A

8



9>- \]=3-�4IR -2p+JC-:9;F - R 7 .Vl2- PU* �

��������� ���
	������������	���������� �!�"��	#�%$'&(���)�+*,&#��	.-�/"�0�1��	����0�
�2�

S P H:J&�2- 
 - �+1IH�90F3J B F B 9>- AZH�9 7 H 7 .<9 7 . RGH P FTJ B F HK52H 7 . B 4 ?�B A_- P	MXB J 7 13-E9@RGH 7@7 -GJ@.U435 BKM HkJ@-:R -G.Vl2-:A

9>.V5	4IH P B:M H � H 7  M H�A_.U435 Rm1IHK434T- P � ,�13-G4 7 13- 7 JmHK4 9 ? . 7C7 - A9>.U5�4IH P . 9 H F3=3JC- RGHKJ@JC.U-�JGp0. � - �Vp

��� b��md � R B 9 b t43 � � �mdmp Y 13-GJ@- � � . 9 7 1T-[RGHKJ@JC.V-GJ M JC-:\2=3-G4IR * p 7 13-�J@-:R -G.Vl2-:Ac9>.V5	4IH P 
 � b��md RGHK4 ) -
Y JC. 7C7 -G4WH	9 7 13-^9>= ? BKM ��1 B J@.10 B 4 7 H PVPU*#7 JmHGl2- P .U435^F P H:43- Y HGl2-:9�
 - �


 � b��md � 56
	87:9 �
	 R B 9Gb t43 � � � � � 	 � � � 	 d b t��ht2d

Y 13-GJ@- �
	 HK4IA � 	 HKJC- 7 1T-[H ? F P . 7 =IA_-'HK4IAZFT1IH	9;- BKM 7 13- � �� .U4IR B	? .V435 Y HGl2-2p�JC-:9;F - R 7 .Vl2- PU* p

HK4 A � 	 � t43 � � R B 9 � 	 .<9 7 1T-�D B F3F P -GJW9>1T. MX7ZMXB J 7 13- ���� F H 7 1 p�.U4 Y 13. R 1 � � .<9 7 13-

? H �_. ? = ? D B FTF P -GJ M J@-:\2=3-G4IR * HK4 A � 	 . 9 7 13-[.U4 R .<A_-�4 7 HK435 P - BKML7 13- ���� .U4IR B	? .V435 Y H l2- �

N \]=IH 7 . B 4�b t � t]djRGH:4H P 9 B#) - - �_F3J@-:9C9;-:A�.U4WR B�? F P - �c4 B	7 H 7 . B 4 H	9


 � b��md � ; 
 
 b��md2-��+Frb=<_t43 � � �md �

� ; 
 b 
 � b��md � < 
 � b��mdCd2-��+F b><+t?3 � � �md �

Y 13-GJ@-@; 
 � �IA_-G4 B	7 - 9QJ@-:H P FIH:J 7 p_H:4IA 
 b��mdg. 9 7 13-E-:\2=3.Ul�H P -G4 7wPUB:Y  FIH	9@9 9>.V5	4IH PIBKM 
 � b��mdmp Y 13. R 1
RGH:4 ) - Y JC. 7@7 -G4WH�9


 b��md � 56
	87:9 � 	 -��+F[b><Ib � 	 � � � 	 dCd b t�� .2d

9




 �Gb��mdjHK4IA 
 �Lb��mdLH:JC- 7 13-[.U4  F31IH�9>-#b �CdjH:4IA!\2=IH	A+JmH 7 =3JC- b e djR B�? F B 43-G4 7 9 BKM 9ab 7 dmp3. � - �Up


 �Gb�� d � 56
	 7:9 � 	 R B 9Gb � 	 � � � 	 d


 �Lb�� d � 56
	 7:9 � 	 9>.U4 b � 	 � � � 	 d

� M H	ATA_. 7 .Ul2- Y 13. 7 - �sHK=I9@9>. HK4�4 B . 9>-Wb 6 , ��� d . 9�F3JC-:9;-G4 7 p Y 13.<Rm11IH�9 H � H 7 9>FI-:R 7 JC= ?

Y . 7 1WR B 4I9 7 H:4 7 9>FI-:R 7 JmH P A_-G4I9;. 7;* �
�
:t B l2-GJ�H PUPrM JC- \]=3-�4IR .U- 9 p 7 13-[J@-:R -G.Vl2-:AZ9;.U5�4IH P Y . PVPr) -

� � b��md � 
 � b��md � � � b�� d b t�� � d

6 7[7 13-ZJ@-:R -G.Vl2-GJ�F B J 7 . B 4 B:M �0.U5�=3JC- t�� - pwH ) HK4IA  FIH�9C9�$ PU7 -GJ#b ��� �Od Y . 7 1 ) H:4IA Y . A 7 1

� 	 .<9�H	9@9>= ? -:A�H 7�7 13- M J B 4 7  -G4 A 7CB#?�B A_- PI7 13-[JC-:R -�.Ul2-GJLH ? F P . $I-GJjH:4IA P . ? . 7wB = 7  BKM  ) HK4 A

4 B .<9>- � 6EP 9 B p 7 13- 6 � D R B 4_l2-GJ 9>. B 4 * .U- P A39 7 1T-�A_.<9@R JC- 7 -� 7 . ? -!9;.U5�4IH P =I9;-:A 7@B -:9 7 . ? H 7 -

l2- PVB R . 7;* � � 13- B = 7 F3= 7ZB:M[7 13-���� � .V4 �0.U5�=3JC- t � - .<9cH ) H:4IA  P . ? . 7 - A�9>.V5	4IH P H 7 RGH:JCJ@.U-GJ

M JC- \]=3-�4IR * � � p Y 1T.<Rm1". 9kH PUY H * 9�l2-GJ * 1T.U5	1WJC- P H 7 .Ul2- 7@B�7 13-^9;.U5	4 H Pw) H:4IA Y . A 7 1 � � 13-�JC- MXB JC-2p

) - MXB J@- 6 � D�R B 4+l2-GJm9;. B 4 p 7 13- ) HK4IA_F H	9C9L9;.U5	4 H P 9>1 B = P A ) -EA B:Y 4  R B 4_l2-GJ 7 -:A .V4 7@B H PVBKY  FIH�9C9

9>.V5	4IH P .U4 B JmA_-�J 7CB JC- A_=IR - 7 13-#9@H ? F P .U435#JmH 7 - ��,�-c4 B�7 - 7 1 H 7 \]= HK4 7 .10 H 7 . B 4W- � -:R 7 9 M J B	?

6 � D R B 4+l2-GJm9;. B 4WH:JC-[.U5�4 B J@-:A��

� 13-W9>.V5	4IH Pk?�B A+- P .V4 � .U5	=TJC-Wt � - RGHK4 ) -W9;1 B:Y 4 7CB�) -!-:\2=3.Vl	H P -G4 7[7CB�7 13- PVBKY  FIH�9C9

9>.V5	4IH Pg?�B A_- P .U4 �0.V5	=3J@- t��ht 
 t � � p+.U4 Y 13. R 1 7 1T- J@-:R -G.Vl2-:A#9>.U5�4IH P R�HK4 ) - Y JC. 7C7 -G4WH	9

�gb��md � 
 b�� d � � b�� d

� � b��md � �gb��md � � b��md b t�� 72d

� 56
	87:9 �
	 -��+F[b><Ib � 	 � � � 	 dCd � � b��md b t�� 82d

�



�� b��md � b��md �

 b��md

��

� b��md

�
�gb��md

� �� �
�gb 	 d

�0.U5�=3JC-ot �ht � � 1T- - \]=3.Vl�H P -�4 7jPUB:Y  F H	9C9E9>.V5	4IH P0? B A_- P

Y 13-GJ@- �gb��mdmp � b��md HK4IA �gb�� d HKJC- 7 13- PUB:Y  FIH	9@9w-:\]=T.Ul�H P -G4 7 9>.V5	4IH P 9 BKM � � b��md p ��� b�� d HK4IA � � b��mdmp

JC- 9>FI-:R 7 .Ul2- PV* pwH:4IA � b��md[JC-GFTJC-:9;-G4 7 9 4IHKJ@J B:Y  ) HK4IA�4 B .<9;-2p Y 13. R 1�. 9 B	)37 HK.U4T-:A )+* $ PV7 -GJ@.U435

Y 13. 7 -[4 B . 9>- � � b�� d 7 13J B =35	1���� � H:4IA ) HK4IA  FIH�9C9 7@BZPVBKY  FIH�9C9[b ���  � � d'R B 4+l2-GJ 9>. B 4 �

� 13-^A_.<9@R JC- 7 -� 7 . ? -�9;.U5�4IH P �gb 	IdjRGHK4 ) - -��+F3J@-:9C9;-:A H	9

� b 	 d � 
 b 	 d � � b 	 d b t�� 9�d

� 
 � b 	 d � � � b 	 d � <Ib 
 � b 	 d � � � b 	IdCd b t�� �2d

Y 13-GJ@- �gb 	 d p 
 b 	Id HK4IA � b 	 d H:JC- 7 1T-�9CH ? F P -:A l2-GJ 9>. B 4I9 B:M � b��mdmp 
 b��md HK4IA � b��mdmp�JC-:9;F - R 7 .Vl2- PU* p

H 7 9CH ? F P .U435cJ H 7 - ���'� � 4�b t � �2dmp � � b 	 d�H:4IA � � b 	 d'HKJ@- 7 13-	��H:4IA e R B�? F B 43-�4 7 9 BKM � b 	 d p

JC- 9>FI-:R 7 .Ul2- PV* � 
 �Gb 	 dQHK4IA 
 �Lb 	 d HKJC- 7 13-��wHK4 A e R B	? F B 43-G4 7 9 BKM 
 b 	 dmp+JC-:9;FI-:R 7 .Vl2- PU* p Y 13. R 1

�



RGH:4 ) - Y JC. 7@7 -G4WH�9


 �Gb 	Id � 56
	 709 � 	 R B 9 b � 	 	 � 	 � � 	 d

� 56
	 709 � 	 R B 9 b t?3 � � R B 9Gb � 	 d 	 � � 	 d

b t�� � d


 �wb 	 d � 56
	 7:9 �
	 9>.U4 b � 	 	 � 	 � � 	 d

� 56
	 7:9 �
	 9>.U4 b t?3 � � R B 9 b � 	 d 	 � � 	 d

b t�� - u]d

Y 13-GJ@-�	 � � 9
���
.<9 7 1T-�9CH ? F P .U435�FI-GJ@. B Arp2H:4IA 4 B J ? H P .10�-:A�D B F3F P -�J M J@-:\]=T-G4IR * � � .<9 A_-�$I4T-:A

H	9 ���
���
p Y 1T.<Rm1Z. 9OF3J B F B J 7 . B 4IH Pg7@B 7 13-�JmH�A_.<H P R B�? F B 43-�4 7LBKM 7 13-�J@- P H 7 .Ul2-�l2- PUB R . 7>*^) - 7;Y -G-G4

7 1T- 7 JmH:4I9 ? . 7C7 -GJ�H:4IA"J@-:R -G.Vl2-GJ 
 t �

� � � �
� � � b t�� - - d

Y 13-GJ@- � p
���EHK4IA � HKJ@- 7 13- ? B	) . P -[l2- PUB Ra. 7;* p 7 1T-c9CH ? F P .U435#JmH 7 -#HK4 A 7 13- Y H l2- P -G435 7 1 BKM

7 1T- 7 JmH:4I9 ? . 7C7 -:A Y HGl2-2p+JC-:9;FI-:R 7 .Vl2- PU* �

� * 9>= ?�? .U4T5Zb t � � djHK4 A�b t�� - u]dmp N \2=IH 7 . B 4�b t�� �2d�RGH:4 ) - Y J@. 7C7 -G4WH	9

�gb 	 d � 56
	87:9 �
	 -��+F[b><Ib t43 ��� R B 9ab � 	 d 	 � � 	 dCd � � b 	 d b t�� - t]d

� 13-#A_. 9CR J@- 7 -� 7 . ? - PVBKY  FIH�9C9[9>.V5	4IH P .U4 b t � - t2d MXB J[HZF3=TJC-#RGH:JCJC.V-GJE.<9kl2-GJ *�Y .<A+- PU* =I9;-:A

.U4 F3J H	R 7 .<RGH P 9 * 9 7 - ? 9ap3H:4IA Y . PUPr) -^H	A B F 7 -:A".V4 7 13.<9 7 13-:9;.<9��

- u



��������� �"�
����	�� $ &��@�)�+* &���	 � 	�� 	 $'&(� /��
	�� � � ��	����0�
�2�

N \]= H 7 . B 4 b t � - t2drF3J@-:9>-�4 7 9 7 13-LJC- R -G.Ul2- A PVBKY  FIH�9C9 9>.U5�4IH P2MXB J H�F3=3JC-jRGH:JCJ@.U-GJ � � 4 7 1T.<9g9>- R 7 . B 4gp

7 1T- 9 * 9 7 - ? ?�B A_- PIMXB J ?�B A_= P H 7 -:A 9>.V5	4IH P 9 Y . PVPg) - A+.<9CRa=I9C9;-:A��

� B JE4IHKJ@J B:Y  ) HK4IA 7 JmH:4I9 ? . 7C7 -:A�9;.U5	4 H P p 7 13-[JC-:Ra-G.Ul2-:A#9>.V5	4IH P R�HK4 ) - Y JC. 7C7 -G4 H	9

�gb�� d � � 	���� b��md � b�� d � � b��md b t�� - .]d

Y 13-GJ@- � 	���� b��mdLJC-GF3J@-:9>-�4 7 9 7 13-^R 1IH:4343- P 5xHK.V4 BKMwM J@-:\]=T-G4IR * 4 B 4  9>- P -:R 7 .Ul2- �EH *_P -G.U5�1 M H�A_.U4T5
Rm1IHK434T- P � 6k)IB l2- - \]=IH 7 . B 4H�9C9;= ? -:9 7 1IH 7E7 13-^.U4 7 -GJ ;9 *_?#)IB	P .U4 7 -�J M -GJ@-G4IR -cb �C/��Cd 7 -GJ ? 9 RGH:4

) -[43-G5 P -:R 7 -:A��

Dk.Ul+.<A+.U435 N \2=IH 7 . B 4�b t � - .]d )_* 7 13- �+4 B:Y 4!ATH 7 H+p Y - B	)37 HK.U4

�gb��md  � b��md � � 	���� b��md � � b��md  � b��md b t�� - � d

H	9 PUB 435 H	9 7 J HK.V43.U435 A3H 7 H#9>-:\2=3-G4IRa- � b��mdw.<9 4 B 4�0G-�J BcMXB JEH PVP ���

N \]=IH 7 . B 4 b t � -�� dk5�.Ul2-:9sH"9;.U5�4IH PLY . 7 1�9CH ? - MXB J ? H	9�.V4�b t �/8]d p - �3R -�F 7�7 1 H 7[7 13-c4 B .<9;-

R B�? F B 43-G4 7 9 ? H *c) -^4 B 4  .<A+-G4 7 .<RGH PUPV* A_.<9 7 JC. ) = 7 -:A��

� B J Y . A_-� ) HK4 A 7 J HK4I9 ? . 7@7 -:Ac9;.U5	4 H P 9ap 7 13-�JC- R -G.Ul2- A 9>.V5	4IH Pr? H *^) -sJC-GF3J@-:9>-�4 7 -:A )_* 
 - u �

�gb�� d � 	6
� 7:9

� � b��md � b���
� � b��mdCd � ��� b��md b t�� - 7]d

Y 13-GJ@- � . 9 7 13-c4+= ?#) -GJ BKM JC- 9 B	P l�H )3P -cFIH 7 1I9 p�� � b��mdEH:4IA � � b��mdEH:JC- 7 1T-cF3J B FIHK5xH 7 . B 4�A+- P H *
HK4 A�R B�? F P - ��R 1IH:4343- P 5xHK.V4 BKMo7 13- � �� JC-:9 B	P l	H )3P - ? = PU7 .  FIH 7 1gpwJC- 9>FI-:R 7 .Ul2- PV* pwH:4IA � � b��md
JC-�F3JC-:9;-G4 7 9 7 13- Y . A_-� ) HK4IA4 B .<9>- � � � b��md�� � � - � t�� � ��� � 1IH	9 7 13-#9CH ? - MXB J ? H�9k.U4�b t � .2d'� � 7
RGH:4 ) -[H	9@9>= ? - A 7 1IH 7 H�� 6 n N JC-:Ra-G.Ul2-GJ 
 t � RGHK4�J@-:9 B�P l2-�-:H�R 1 BKM 7 13-�FIH 7 1I9L.U4Wb t�� - 72dmpTHK4IA

--



7 1T-�Rm1IHK4T43- P 5xHK.U4 MXB J � �� FIH 7 1gp�� � b��md R�HK4 ) - B	)T7 HK.V43-:Acl_. H�H FT. PUB�7 Rm1IHK434T- P3B J B�7 13-GJ ? - HK4I9


 - - � �

��������� � � 	 ���
��� ���2� &�* �����������2�)��	��)� ��	#�@� ��� - � &
�2� ���

� 4 N \2=IH 7 . B 4I9�b t � � d HK4IA b t � - u]d p . M^7 13-�4_= ?Z) -GJ B:Mc? = PU7 .  FIH 7 1I9 p �jpk.<9 P H:JC5	-�-G4 B =35	1 p

H	R�R B J A_.U435 7CB^7 13-[SL-G4 7 JmH P �I. ? . 7 � 1T- B J@- ? 
 . - � p 
 �Gb��mdQHK4IA 
 �Lb�� d RGH:4 ) -[R B 4I9>. A_-GJC- A 7@B ) -

4 B J ? H PUPU* A_. 9 7 J@. ) = 7 -:A 
 t�9 � � � 1+=I9 7 13-[JC-:Ra-G.Ul2-:A#9>.V5	4IH P 9

���Gb��md � 
 �Gb��md � � �Gb��md b t�� - 8]d

� �wb��md � 
 � b��md � � �Lb��md b t�� - 9	d

Y . PVPw) -Z4 B J ? H PUPV* A_.<9 7 JC. ) = 7 -:AHK4IA�H	9@9>= ? -:A 7@B 1IHGl2- 0G-GJ B  ? -:HK4 HK4IA�l�H:JC.<H:4IR - 
�� � 
��	 p

Y 13-GJ@- � �Kb��mdmp � �Lb�� d p+HK4IA � �Gb�� d p � �Lb��mdwH:JC- 7 13-�� � e R B	? F B 43-G4 7 9 BKM � b��mdLH:4IA �gb��mdmp2J@-:9>FI-:R 

7 .Vl2- PU* � 
�� HK4 A 
��	 HKJ@- 7 13-kl�H:JC.<H:4IR - BKM -G. 7 13-GJ 7 13- � B J e R B�? F B 43-G4 7 9 B:Mg7 1T- M H�A_.U435 9>.V5	4IH P


 b��mdjHK4 A 7 1T- 4 HKJCJ B:Y  ) H:4IA"4 B .<9;- � b��mdmp+JC-:9;F - R 7 .Vl2- PU* �

� 4 
 8� p 7 13-WHK= 7@B R B J@JC- P H 7 . B 4 M =34 R 7 . B 4 b 6 S��Od BKMs7 1T- � B J e R B	? F B 43-G4 7 9 BKM 
 b��md[. 9

9>1 BKY 4 7@B ) -[H � -:9@9>- P3M =34IR 7 . B 4�.U4 7 -�J ? 9 BKM D B F3F P -GJ M J@-:\2=3-G4IR * p 7 13- 6 S�� B:M -G. 7 13-GJ � � b��md

B J � � b��md�. 9�H�9;.U4IR M =34 R 7 . B 4gpgH:4IA 7 1T- M H	A_.V435 9>.V5	4IH P 
 b��md . 9�H	9@9>= ? - A 7CB ) -c.U4 A_-GFI-G4IA_-�4 7

BKM 7 1T-�4 B . 9>- � b��mdmpT9 Bc7 13- 6 S�� BKM � B J e R B	? F B 43-G4 7 9 BKM 7 13-�J@-:R -G.Vl2-:Ac9>.V5	4IH P �gb��md RGHK4 ) -

A_-GJ@.Ul2-:A H	9 
 8�

� � �Gb � d � � 
 ���ab��md � �ab�� 
� d �

� 
 �� �
b t43 � � � d � 
 �	 9>.V4IR	b � 	 �Id b t�� - �]d

- t



Y 13-GJ@- � 	 .<9 7 13- ) HK4IA Y .<A 7 1 BKM 7 1T- ) HK4IA  FIH�9C9 $ PV7 -GJEH�9kA+.<9CRa=I9C9;-:A�-:HKJ P .U-�J��

� 7 .<9 �+4 B:Y 4 7 1IH 7 �gb�� dj.<9[H Y . A_-� 9>-G4 9>- 9 7 H 7 . B 4IH:J * b ,�/T/3dER B 4 7 .U4+= B =I9  7 . ? -^F3J B Ra-:9C9��

,�. 7 1 	 �[H:4�HKJ ) . 7 JmHKJ * R B 4I9 7 HK4 7 p 7 13- 6 S��w9 BKME7 13-�F3J B R -:9C9 �gb � dmp Y 13.<Rm1�.<9 MXB J ? - A!l_. H

�gb � d � �gb��md � � 7 	�� � p Y . PVP -:\2=IH Pg7 13-^9CH ? F P - 9 BKM 7 1T- 6 S��w9 B:Mw7 13-^R B 4 7 .V4_= B =I9# 7 . ? -EF3J B R - 9C9
�gb��md 
 . - � p_. � - �Up

� � �Gb 	 d � � 
 ���ab � d � �Gb � 
 	 d �

� 
 �� �
b t?3 � � 	Id � 
 �	 9>.U4 R	b � 	 	 � 	Id b t�� - � d

� 13-�.U4� F31 H	9>-ER B	? F B 4T-G4 7 9 � �ab 	 d H:4IAc\2=IH	A_J H 7 =3JC-ER B�? F B 43-�4 7 9 � �wb 	 d H:JC-EH	9@9>= ? -:A 7@B

) -�.U4IA+-GFI-G4IA_-G4 7 � 6 9 HkJ@-:9>= PV7 p 7 13- -�4_l2- PVB FI- B:M 7 13- PUB:Y  F H	9C9w-:\2=3.Vl	H P -G4 7 9>.V5	4IH P .<9 �EH *+P -�.U5	1

A_. 9 7 J@. ) = 7 -:A Y . 7 1 F3J B�) H ) . P . 7>* A_-G4 9>. 7;*cM =34IR 7 . B 4�b �LD �Od 
 t�9 �

� b � b 	IdCd � � b 	 d

 � � 
 �	

- �_F�� 
 � � b 	 d
t_b 
 � � 
 �	 d�� b � b 	 d���u2d b t��ht�u]d

Y 13-GJ@- � b 	 d �
	 � �� b 	Id � � �� b 	 dL. 9 7 13-[-G4+l2- PVB FI- BKM 7 13-^JC-:R -�.Ul2-:A#9CH ? F P -oH 7E7 . ? -k.V4I9 7 HK4 7

	��

� 13- � B .V4 7 �OD�� BKM 7;Y B H�A �mH	R -�4 7 -�4_l2- PVB FI-�9@H ? F P -:9 RGHK4 ) -EA_-�JC.Ul2- A )+* 7 JmH:4I9 MXB J ? H 7 . B 4

BKMQ7 13- � B .V4 7 4 B J ? H P �LD ��H�9kA B 43- .V4 
 9 � p Y 13. R 1 .<9 5	.Vl2-G4 )_*

��b � b 	 d�� � b 	 � - d@d �
� b 	 d � b 	 � - d+-��+F���
������� ��� ��������� ��� ����� � � 9 ���

� � � � �!� � ���#" � � �!� � 9 ��� $
� �� � b u]d 
 � �� � b - d % �

b 	 � 	 � - d b t��ht - d

Y 13-GJ@-

% �
b 	 � 	 � - d'& % �)( � � �Gb - d � b 	 d � b 	 � - d

� �� � b u]d�
 � �� � b - d+* b t��ht�t]d

� � �Gb u2d � 
 � � 
 �	 b t��ht .]d

� � �Gb - d � 
 �  �
b t43 ��� d � 
 �	 9>.V4IR	b � 	 	 � d b t��ht � d

- .



� 4�b t��ht�t]dmp % �
b � d�J@-GF3JC- 9>-G4 7 9 7 13-�0�-GJ B  B JmA_-GJ ?�B A_. $I-:A � -:9C9;- PwM =34IR 7 . B 4 BKMs7 13-($ Jm9 7 �_.V4IA �

� � �Gb u]d'HK4IA � � �Gb - d'HKJ@- 7 13- HK= 7@B R B J@JC- P H 7 . B 4 M =34 R 7 . B 4 B:M � e R B	? F B 43-G4 7 9 BKML7 13- J@-:R -G.Vl2-:A

9>.V5	4IH P H 7EP H:529EuZH:4IA - pIJC-:9;F - R 7 .Vl2- PU* p Y 13.<Rm1 HKJ@- B�)37 H:.U43-:A M J B	? N \2=IH 7 . B 4 b t�� -�� d'�

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


� 4�JC- R -G4 7 * - HKJm9ap 7 13- A_-Gl2- PUB F ? -G4 7kB:M R B	? FT= 7 H 7 . B 4IH PVPU* -�� R .V-G4 7 HK4IA�H	R�R =3JmH 7 - Rm1IH:4343- P

9>. ? = P H 7 . B 4 B:M �EH *+P -�.U5	1 M H	A_.V435�Rm1IHK4T43- P 9 
 t 9 �E1IH	9 ) -G-G4 BKM 5	J@-:H 7 .U4 7 -GJ@-:9 7 .V4 7 1T-�HKJC- H

BKMjY .VJC- P -:9C9�R B	?�? =343. R H 7 . B 4I9�� 6 9�HZJ@-:9>= PU7 p 7 13-GJ@-#HKJ@-#H 4+= ?#) -GJ BKM A_. �r-�JC-G4 7 H P 5 B JC. 7 1 ? 9

Y 13. R 1WRGH:4"5�-G43-GJ H 7 - H M H	A+.U435cF3J B R -:9@9��

qE43-[F B F3= P HKJ ? - 7 1 B A 7@Bc?�B A_- P 7 13- �EH *_P -G.U5�1 M H�A_.U4T5cF3J B R - 9C9�.<9 7CB 9>= ? 7 13- B = 7 F3= 7 9

BKM � R B�? F P -���9;.U4+=I9 B .<A3H P 5	-�43-GJmH 7CB Jm9�� � 4F3JmH�R 7 . R -2p 7 13-c5�-G43-GJ H 7 -:A9>-:\2=3-G4 R - Y . PUP R PVB 9>- PU*

HKFTF3J B �+. ? H 7 -�H ��H:=I9C9;.<H:4�F3J B Ra-:9C9w. M H 9;=	� R .U-G4 7 4_= ?#) -GJ BKM 9;.U4+=I9 B .<A39w.<9 =I9>-:A!�OS B J@JC- P H 7 -:A

�EH *+P -�.U5	1[l�HKJ@.<H )3P -:9 RGH:4cH P 9 B�) -j5	-G43-�JmH 7 -:A )+* $ PV7 -GJ@.U435 7;Y B 0G-GJ B  ? -:HK4s.U4IA_-�F -�4IA_-G4 7gY 13. 7 -

�sHK=I9@9>. HK4F3J B R -:9C9;-:9�HK4 A 7 1T-G4WH	A3A_.V435 7 13- B = 7 F3= 7 9 .V4W\]=IH�A_JmH 7 =3J@-�
 .��� �

� 4 7 13. 9 7 13-:9>. 9 pI/ ? . 7 1gfh9 �>D�� ��H P 5 B J@. 7 1 ? 
 - 9 � HK4IA HK4 6 � bXFrdw5�-G43-GJ H 7@B J 
 . �� HKJC- ) B�7 1

R B 4I9>. A_-GJC- A 7CB 5	-G4T-GJmH 7 - 7 13- M H�A_.U435[F3J B R -:9@9�� �k-�� 7 p Y -�JC-�l_.V- Y�7 1T-:9>- 7;Y B�? - 7 1 B A39 ) JC.V-�� * �

��������� 
 � ���  �
� &#�0� �����

� 13-��;D � � B FI-GJ H 7 . B 4 MXB Jg5�-G43-GJ H 7 . B 4 B:M �kH *+P -G.V5	1EJmH:4IA B	? l�HKJ@.<H )3P -:9I.<9gH:F3F P .V-:A 7@B R B�? F P -�� 

l�H P =3-:A�9>-:\2=3-G4IRa-:9 BKM .U4 A_-GFI-G4IA_-�4 7 p 4 B J ? H PUPV* A_.<9 7 JC. ) = 7 -:A�R B -�� Ra.U-G4 7 9���� 13-:9;-Zl�H:JC.<H )3P - 9

-��



HKJ@- 7 13-G4 R B	? FIH 7 . )3P - Y . 7 1 7 13- PUB:Y  F H	9C9[-:\2=3.Ul�H P -G4 7 9;.U5	4 H PL?�B A_- P A_.<9@R =I9C9;-:A.U4�/2-:R 7 . B 4

t � t �

� 13- ) H�9>. Rk.<A_- H BKM 7 13.<9LF B F3= P HKJ ? - 7 1 B Ac.<9 7CB = 9>- 7 13-�.U4+l2-GJ 9>-EA_. 9CR J@- 7 -�� B =3J@.U-GJ 7 J HK4I9 

MXB J ? 7@B 5�-G43-GJ H 7 -��EH *_P -G.U5�1R B JCJC- P H 7 -:A M H	A+.U435 F3J B R -:9C9�� � B =3435WHK4 A � -:H:= P .V-G= 
 - 9 �w1 H l2-

?�B A_. $I-:A 7 13. 9wH P 5 B J@. 7 1 ? MXB Jw5	J@-:H 7 -GJjR B	? FT= 7 H 7 . B 4IH P -�� R .U-�4IR * H:4IA FTJ B l_. A_-:A^H 9 7 H 7 .<9 7 . RGH P

HK4 H PU* 9>. 9 BKML7 13- ? - 7 1 B A��

� 13-[F3J B Ra-:A_=3J@- B:M 5�-G43-GJ H 7 .U435 7 13- M H	A_.V435cF3J B Ra-:9C9 =I9;.U435��;D � � ? - 7 1 B AZ. 9�H	9 MXB	PVPUB:Y 9 �

9 7 HKJ 7 .U4T5 Y . 7 1 7;Y B JC- H P �sHK=I9@9>. HK4#9>- \]=3-�4IR -:9 ��� 
 	 � � HK4IA � � 
 	 � � p�	 � u�� - � � � ��� � 
 - p Y 13-GJ@-

��� 
 	 � � H:4IA � � 
 	 � � -:H	Rm1#A_-G4 B	7 - � .U4IA+-GFI-G4IA_-G4 7 JC-:H P 4 B J ? H P JmHK4 A B	? l�HKJ@.<H 7 -:9 Y . 7 1 0G-GJ B

? -:H:4�H:4IA(l�H:JC.<H:4IR - 
�� p 7 1T-�R B	? F P -�� �sHK=I9@9>. HK4�9>-:\2=3-G4IRa- ��� 
 	 � � � < � � 
 	 � � . 9 7 1T-G4
MXB J ? -:A�� � 13. 9kR B	? F P -�� 9>-:\2=3-G4IRa- .<9 7 1T-G4 $ PV7 -GJ@-:A )+*�M JC-:\2=3-G4 R * A B�? HK.V4 ? = PU7 .UF P .UR�H 7 . B 4gp

HK4 A Y - B�)37 H:.U4

� 
 	�� � � 
 	 � � 
 	 � 
 < � 
 	 � � 
 	 � b t��ht 7]d

Y 13-GJ@- � � 
 	 � � � 	 � u�� - � � � ��� � 
 - HKJ@- $ PU7 -GJ�R B -�� Ra.U-G4 7 9�� 6 4�.V4_l2-�Jm9>-sD � ��.<9 7 13-�4 7 H �2-G4

7CBcMXB J ? HcR B�? F P - �  l�H P =T-:A 7 . ? -sA B	? H:.U4 9;.U5�4IH P 
 .�t� p Y 13.<Rm1WRGHK4 ) - Y J@. 7@7 -G4 H�9

�gb � d � -
�

� " 96 � 7 �

� 
 	 �G- �_F b>< t?3 	 �� d � � u � - � � � � � � 
 -

b t��ht 8]d

� 13-EJC-:H P HK4IAc. ? H:5	.V4IHKJ * FIH:J 7 9 BKM � b � d 1IHGl2-�.<A+-G4 7 .<RGH P 9 7 H 7 .<9 7 . RG9 p+HK4 AZ-:H	Rm1#HKFTF3J B �+. ? H 7 -:9

7 1T-�JC-:H P�B Jc. ? HK5�.U4IH:J * FIH:J 7cBKMs7 1T- ) H	9;- ) H:4IA M H�A_.U435�9;.U5�4IH P � � 1T-"J@-:H P HK4IA�. ? HK5�.U4IH:J *

FIH:J 7 9sH 7E7 13- B = 7 F3= 7EBKM / ? . 7 1 fh9 �;D � ��H P 5 B J@. 7 1 ? 
 7� H:JC- R B J@JC- P H 7 - ArpI9 B�7 13- * R�HK434 B�7�) -

- 7



=I9;-:A 7CB MXB J ? HW9>-:\2=3-G4IRa- B:M �kH *+P -G.V5	1l�HKJ@.<H 7 -:9�� � 4I9 7 -:H	A p 7 13-#JC-:H P FIH:J 7 H 7 7 13- B = 7 F3= 7

BKM^7 13- �;D � � . 9 7 H��2-G4 HK4IA 7 13-!. ? HK5�.U4IH:J * FIHKJ 7 .<9#A_. 9CRGH:JmA_-:A!� � 13. 9ZJC-:H P 9;-:\2=3-G4IR - . 9

H	ATA_-:A�.U4 \2=IH	A_J H 7 =3JC- Y . 7 1 7 13-JC-:H P FIH:J 7�M J B�? H 9;-:R B 4IA(. A_-G4 7 . RGH P HK4IA�.U4 A_-GFI-G4IA_-�4 7

) J HK4IRm1 � � B =3435 H:4IA � -:HK= P .U-�= ?�B A_. $I-:A 7 1T-	�;D � � M H	A+.U435 9;. ? = P H 7CB J )_* =I9;.U435 A+.	� -GJC-�4 7

R B -�� R .V-G4 7 9 � � 
 	 � � p Y 13. R 1[.<9 Rm1 B 9;-G4 7CBE? H��2- 7 13-jJC-:H P HK4IA[. ? H:5	.V4IHKJ * FIH:J 7 90H 707 13- B = 7 F3= 7

=34IR B JCJ@- P H 7 -:A p 7 1+=I9LJC-:A_= R .U435 7 13-oR B	? FT= 7 H 7 . B 4 7 . ? - BKM 7 13-[9;. ? = P H 7CB J )+* = 9>.U4T5 B 4 PV*ZB 43-

9>- \]=3-�4IR - �gb � d'�

���������  � ������� � ���2�0	 � &��

� 13- �;D � � H P 5 B JC. 7 1 ? .<9 Y .<A_- PV* H	RGRa-GF 7 - A�H	9cH!5�-G43-GJ H 7CB J BKM J@-:H P .<9 7 .<R �kH *+P -G.V5	1 M H�A_.U4T5

F3J B R -:9C9;-:9�� � B:Y -Gl2-GJ�p 7 13-#R B�? F3= 7 H 7 . B 4IH P -�� R .U-�4IR *�B:M 7 13- �;D � � HKF3F3J B H�R 1 R B	? -:9kH 7 H

R B 9 7 .U4�9 7CB J HK5�-�JC-:\2=3.VJC- ? -�4 7 9�H	9[H PUP l�HKJ@.<H 7 -:9[HKJ@-c5	-G4T-GJmH 7 -:A=I9>.V435WH 9>.U4T5 P -c.V4_l2-�Jm9>- M H	9 7

� B =3J@.U-GJ 7 JmH:4I9 MXB J ? p Y 13. P - 7 13- 6 ��$ PU7 -GJC.V435 ? - 7 1 B AcRGH:4Z5�-G43-GJ H 7 - M H	A_.V435[l	H:JC. H 7 - 9OH�9 7 13- *

HKJ@- JC-:\2=3.UJ@-:A 
 .�� � � � 1T- 6 � 5	-G4T-GJmH 7CB J#1IH�9 M - Y -GJ F HKJmH ? - 7 -GJm9apLHK4IA PUB:Y -GJ#R B	? F P -��+. 7;* p

R B�? FIHKJ@-:A Y . 7 1 7 13- �;D � � H P 5 B J@. 7 1 ? p3H:4IA!RGH:4WH P 9 B FTJ B l_. A_-[-:H	9 * HK4 H PU* 9>. 9 BKM H P 5 B JC. 7 1 ?

FI-GJ MXB J ? H:4IR -�.V4 F3J B R - 9C9>.V435 M H	A_.V435�9;.U5�4IH P 9�
 .�� � �

� B J 7 13- 6 �[b Frd 5	-G4T-GJmH 7CB J�p 7 1T- M H	A_.V435�F3J B R -:9C9 � b � dg. 905	-�43-GJmH 7 -:A[l_. H 7 1T- 7 . ? -jA B	? HK.U4

JC- R =3Jm9;. B 4

�gb � d �
�
6
� 7:9

� � �gb � 
 �;d � 	 b � d b t��ht 9	d

Y 13-GJ@- �!. 9 7 13- B JmA_-�J BKML7 13- 6 � ? B A_- P HK4IAWA_JC.Vl_.V435Z4 B .<9;- 	 b � dj.<9EHK4.V4IA_-GFI-G4 A_-G4 7 HK4IA

.<A+-G4 7 .<RGH P A_. 9 7 JC. ) = 7 -:AcbX. � . �hA�� d 4 B J ? H P F3J B R -:9C9 Y . 7 1 0G-�J B�? -:H:4[HK4 A l�HKJ@.<HK4 R - 
��� � � B R JC- H 7 -

- 8



HK4 HKFTF3J B �+. ? H 7 - ?�B A_- P2MXB J 7 13-��2H �2-:9 f M H�A_.U4T5[R 1 HK4343- P p Y -�=I9>- 7 13- $IJm9 7 �#R B J@JC- P H 7 . B 4 P H:529

BKM 7 13-EH:= 7CB R B JCJ@- P H 7 . B 4 M =34IR 7 . B 4 B:Mg7 13- �kH *+P -G.V5	1 M H	A_.V435[F3J B R - 9C9 7CB 9>FI-:Ra. MX* H � 
 � � B JmA_-�J

HK= 7CB J@-G5	J@-:9C9;.Ul2- 6 � bXFrd ?�B A+- P ��,�-#RGH P R = P H 7 - 7 13- 6 � ?�B A_- P FIHKJ H ? - 7 -GJ 9 � 9 � � � ��� � � HK4IA


��� H�RGR B J A_.U4T5 7@B�7 13- HK= 7@B R B J@JC- P H 7 . B 4 M =34IR 7 . B 4 BKMo7 13- A_-:9>.VJC-:A 9 7 H 7 . 9 7 .<RG9 B:M R B JCJ@- P H 7 -:A

�EH *+P -�.U5	1 l	H:JC. H )3P -:9 =I9>.V435 7 13- �I-Gl+.U4I9 B 4WH P 5 B JC. 7 1 ? 
 .�t�Lb 9;-G- 6 F3FI-G4IA+. ��� MXB JEA_- 7 H:. P 9 d'�

q )37 H:.U43.V435 H PUPs7 13-�FIHKJ H ? - 7 -GJ 9 BKM � �[b��Id ?�B A_- P p Y -=I9>- 7 1T- ?�B A_- P .V4 b t��ht�9�d 7@B

5	-�43-GJmH 7 - 7 13- M H�A_.U435�F3J B R -:9@9ZJC-:Ra=3Jm9;.Ul2- PV* � � 13-!.V43. 7 .<H P ��9@H ? F P -:9 BKM �gb � d RGHK4 ) -�9>- 7

H	R�R B J A_.U435 7@B ��H�A3A B =3J�H:4IA�� - HK= P .U-G=gf 9L9 7 H:J 7  =3FFTJ B R -:A+=3JC- 
 . �� �

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


� 
 �  � � � �
��

� 4 7 13- MXB	PVPUB:Y .U4T53p Y - ) JC.V-�� * J@-Gl_.V- Y 9>-�l2-GJmH Pr?�B�) . P -kl2- PVB R . 7;* -:9 7 . ? H 7 . B 4 ? - 7 1 B A39��

����@��� � � 	 � � � �0& ��� ����� ��	 � � � � � � � $ � ����&(�

6 A_.<9@R JC- 7 -� 7 . ? - �gS��  ) H�9>-:A D B FTF P -GJ M J@-:\2=3-G4IR *�? - 7 1 B A Y H	9cA_-Gl2- PUB FI-:A�.U4 
 8� pw.V4

Y 13. R 1 7 13- A_.<9@R JC- 7 -� 7 . ? - P -�l2- P  R J B 9C9;.U435  J H 7 - Y H�9 A_-�$I43-:A�H�9 7 13- JmH 7 . BWBKME7 1T-�-��+F - R 7 -:A

4+= ?Z) -GJ B:M P -Gl2- P R J B 9C9;.U435x9wH�9>.V5	4IH P3? H �2-:9 MXB JLHE5	.Ul2-�4 FTJC-:A_- 7 -GJ ? .U43- Akl B	PV7 HK5�- P -Gl2- P �
5����
p

7CB#7 1T- 4+= ?#) -GJ BKM 5�.Ul2-G4 9@H ? F P -:9 � �

6 9>FI-:R . H P RGH	9;-.<9 Y 13-GJ@- �
5����

� u_p Y 13.<Rm1�.<9#A_-G4 B	7 - A�H	9 7 13- 0G-GJ B  R J B 9C9>.V435� JmH 7 -

b��gS���d'� � 13-��gS�� .<9 A+-�$I43-:A�H	9 7 13- H l2-�JmHK5�-Z4+= ?#) -GJ BKM F B 9>. 7 .Ul2-c5 B .U4T5 0G-GJ B R J B 9@9>.U4T529

- 9



BKM'7 13-�� e R B	? F B 4T-G4 7 9 BKM H!9;.U5	4 H P � �3J B�? 13-GJ@- B 4gp � e A_-G4 B	7 - 9o-�. 7 1T-GJ 7 1T-c.U4  F31IH�9>- B J

\2=IH	A_J H 7 =3JC- 9>.U5�4IH P R B	? F B 4T-G4 7 9��

� 13-^A_.<9@R JC- 7 -� �gS��8.<9�A+-�$I43-:A H�9

�gS�� � � � � �
�

b t��ht �]d

Y 13-GJ@- � . 9 7 13-[4+= ?Z) -GJ B:MLP -Gl2- P RaJ B 9@9>.V43529EA_-�$I4T-:A H	9

� �
� � 	 " 96 � 7 � � � b t��ht � d

Y 13-GJ@- � � . 9 7 13- P -Gl2- P R J B 9@9>.U4T5 9 7 H 7 - ) - 7;Y -�-G4 7;Y B 9CH ? F P - 9�� � Mr7 13-GJ@-k. 9Q4 B P -Gl2- P R J B 9C9;.U435Tp
� � ��u+p B	7 13-GJ Y . 9>-2p � � � - � /+H ? F P .U4T5 JmH 7 - ���g9>1 B = P A ) -�Rm1 B 9;-G4 7CB -G4 9>=3J@- 7 1IH 7 ? = PU7 .UF P -

R J B 9C9;.U435x9kA B 4 B�7�B RGR =3J ) - 7;Y -G-�4 7;Y B H	A �mH	R -G4 7 9CH ? F P -:9��

�3J B	? N \]=IH 7 . B 4 b t � t��2dmpr. 7 .<9 B�) 9>-�JCl2-:A 7 1IH 7 . M � .<9 P HKJ@5	-c-G4 B =35	1 p 7 13-#A+.<9CRaJC- 7 -� �gS��

RGH:4 ) - R B 4I9;.<A_-�JC-:A H	9 7 13-[F3J B�) H ) . P . 7;*�BKM H F B 9>. 7 .Ul2-[RaJ B 9@9>.V435 ) - 7;Y -G-G4 7;Y B 9CH ? F P -:9��

� 13- �gS�� ? H *Z) -^RGH P R = P H 7 - A M J B	? 7 13- � B .V4 7 �LD � BKMQ7>YjB -G4+l2- PUB F -o9CH ? F P -:9Ll_. H

�gS�� � � � � b 	 d�� �
5����

� � b 	 � - d�� �
5����

�

� �����
	��
�

��
���
	��

�rb � b 	 d � � b 	 � - dCd�� � b 	 d�� � b 	 � - d b t�� .�u]d

Y 13-GJ@- � b � b 	Id�� � b 	 � - dCd'.<9 7 13-�� B .U4 7 �LD � B:M 7;YjB H	A �mH�R -G4 7 -�4_l2- PVB FI-c9@H ? F P -:9ap Y 13.<Rm1!. 9

5	.Vl2-G4�.V4�b t � t - d �

� * 9>= ) 9 7 . 7 = 7 .U4T5 N \2=IH 7 . B 4�b t �ht - dj.U4 7CB b t � .�u]d p

� � � � b - 
 � � d2- �_F ( 
�t�� �
- 
 � � * 6

	87 �

6 � 709 � 	 " � % 	 � � ( t ��� �- 
 � � * b t�� . - d

- �



.U4 Y 1T.<Rm1 � � ��� 	 �� � ���!��� ��� .<9 7 13-cF B:Y -�J P -Gl2- P JmH 7 . B p � ����� � ����� � � � 9>.V4IR � �
	 � � ��� � 	 �9 � 9 � � 	 � p 
��� �� � �	
.<9 7 13-#9;.U5	4 H P  7CB  4 B .<9;-ZJ H 7 . B p H:4IA % 	 � � . 9 7 1T- b � � 	 d �� B JmA+-GJ ?�B A_. $ -:A�� -:9@9>- PgM =34IR 7 . B 4

BKMQ7 13- $IJ 9 7 �+.U4IA 9 �

� * R B =34 7 .U435 7 1T- �gS�� = 9>.U4T5!b t �ht �]d p 7 13- D B FTF P -GJ M JC- \]=3-�4IR * RGHK4 ) -#9 B	P l2-:A�4_= ? -GJC. 

RGH PUPU* l+.<H N \]= H 7 . B 4 b t �/. - d'�

����@��� ��� �)/ �0����	�� $ 	���� � / � � � �� �
� ��&(&�� $ � � ��&(� � $ ��� �

� 4 
 9 � p H!J@-:R =3J 9>.Ul2- ? H��+. ? = ? P . �2- P .U1 B2B A HKF3F3J B H�R 1 Y H	9cF3J B F B 9;-:A 7@B -:9 7 . ? H 7 - 7 13-

D B F3F P -�J M JC- \]=3-�4IR *!M J B�? 7 1T-�JC-:Ra-G.Ul2-:AA+.<9CRaJC- 7 -� 7 . ? - M H	A_.V435�9CH ? F P -:9 )_*�?�B A_- P .U435 7 13-

M H	A+.U435#F3J B Ra-:9C9EH	9�H�$IJm9 7  B J A_-GJsA_.<9@R JC- 7 -� 7 . ? - ` HKJ&� B l�FTJ B R -:9@9��

/2.U4 R - 7 13- � B .V4 7 �LD � B:M -G4_l2- PUB FI- 9CH ? F P -:9c.<9#H M =34IR 7 . B 4 BKM � � p 7 13-5 B H P B:M^7 13. 9

? - 7 1 B A�.<9 7@B -:9 7 . ? H 7 - � � H	9EHc4 B 4  JmH:4IA B�? FIH:JmH ? - 7 -GJ ) H	9;-:A B 4 ? H��+. ? = ? P . �2- P .U1 B2B A

-:9 7 . ? H 7 . B 4 �

� 13- � B .U4 7 �LD � BKM � B�) 9>-�JCl2-:A-G4+l2- PUB F -#9@H ? F P -:9[RGH:4 ) - Y J@. 7C7 -G4 H	9 MXB	PVPUB:Y 9�=34IA_-�J

7 1T- H�9C9;= ? F 7 . B 4 B:M $IJm9 7  B J A_-GJ ` HKJ � B l�F3J B Ra-:9C9

� 	 b � b - d � � b t2d�� � � ��� � b � d@d � �rb � b - d@d
	 " 9�� 709

� b � b 	 d�� � b 	 � - d@d
� b � b 	IdCd

,�- ? H �_. ? .10a- 7 1T- PVB 5  P . �2- P .U1 B2B A M =34IR 7 . B 4

�jb � b - d�� � b t]d � � � ��� � b � d�� � � d � P 4 
 � 	 b � b - d�� � b t]d � � � ��� � b � d@d � b t�� .�t]d
�����������������! "�$#&%'�)(+*,�.-0/1���32��54!61�5*,��78*,�&%)�'9�7!7:/&*,;!���54:4:�$��7:*,�'�<7:�>=@?A�CB,D�E5FG*,��HJI$K

-��



/2- 7@7 .U4T5 ����� 5 ����� 9 ��� ��� � ����������� ��� 	 �	� � � �� � � 7@B 0G-�J B p Y - B	)T7 HK.V4 7 13- P . �2- P .U1 B2B AZ-:\2=IH 7 . B 4

	 " 96 � 7:9 
 
 b � � b 	 d � � � b 	 � - d@d � � �Gb u]d � � �Gb - d � t � � �Gb - d b � �� � b u]d 
 � �� � b - dCd

� � b 	 d � b 	 � - d b � �� � b u]d � � �� � b - d@d % 9 b 	 � 	 � - d% �
b 	 � 	 � - d � �(u b t�� . .]d

Y 13-GJ@- % �
b 	 � 	 � - d HK4IA % 9 b 	 � 	 � - dmp:-:H�R 1 Y . 7 1^HKJC5�= ? -G4 7 9 B:M � ��� � 9 � ��� � � ����� � 9 �� � �!� � ���#" � � �!� � 9 � p	H:JC- 0G-GJ B  B JmA_-�J

HK4 A $IJ 9 7  B J A_-GJ ?�B A_. $I-:A � -:9@9>- PIM =34IR 7 . B 4 B:ML7 1T-%$ Jm9 7 �+.U4 Arp_J@-:9>FI-:R 7 .Ul2- PV* �

ik4 MXB J 7 =T4IH 7 - PU* p 7 13-#D B F3F P -GJ M JC- \]=3-�4IR * � � R�HK434 B�7[) -#9 B	P l2-:A!.U4�H R PVB 9>- A  MXB J ? � � 4 

9 7 -:H	A p 7 13- MXB	PVPUB:Y .U435EJC- R =3Jm9;.Ul2-j9 7@B R 1 H	9 7 .<RjHKF3F3J B �_. ? H 7 . B 4 ? - 7 1 B A 7CB -:9 7 . ? H 7 -wFIHKJ H ? - 7 -GJ

��� . 9 - ? F PVB:* -:A�
 t � � �

N \]=IH 7 . B 4�b t �/..]d'RGH:4 ) - Y JC. 7@7 -G4 H	9

	6 � 7:9 � b�
 � ��� � d � u b t�� . � d

Y 13-GJ@- � b�
 � ����� d � �� � � � b � b 	 d�� � b 	 � - d@d'�

ik4IA_-�J ? . P AcR B 4IA+. 7 . B 4I9ap 7 13-^A_. � -GJC-G4 R -2p ���� 	 
 ���� 	���� R B 4_l2-GJ@5	-:9 7CB 0G-�J B H	9 � 5 B - 9 7@B

.U4�$I43. 7;* �

,�- B�)37 H:.U4 7 13- MXB	PVPUB:Y .U435cJ@-:R =3J 9>.Vl2-�9 B	P = 7 . B 4 B:M �� �

�� � 	�� �� � 	���� 
�� 	 � 709 � b � b 	 d � �� � 	���� d
� 	 � 7:9 ��� b � b 	 d������� 	���� d b t�� . 7]d

t	u



Y 13-GJ@- � b � b 	 d�� ���� d'HK4IA � � b � b 	 d � ���� djRGH:4 ) -^A_-GJ@.Ul2-:A�H�9 MXB�PUPVBKY 9�
 9 �

� b � b 	Id����� � d � 
 b � � b 	Id � � � b 	 � - dCd � � �Gb u2d � � �Gb - d � t � � �Gb - dmb � �� � b u]d�
 � �� � b - d@d

� � b 	 d � b 	 � - dmb � �� � b u]d � � �� � b - dCd % 9 b 	 � 	 � - d% �
b 	 � 	 � - d

� � b � b 	 d�� �� � d � 
�t43 
 �  9 b t?3 � � d 
 
 b � � b 	 d � � � b 	 � - dCd � � � b u]d � t � �� � b u2d�
�8 � �� � b - d

� t � b 	 d � b 	 � - d � � �Gb - d % 9 b 	 � 	 � - d% �
b 	 � 	 � - d � � � b 	 d � � b 	 � - d

�
b � �� � b u]d � � �� � b - d@d �
b � �� � b u]d 
 � �� � b - d@d � ( - 
 b � �� � b u]d 
 � �� � b - d@d % 9 b 	 � 	 � - d

� � � b - d � b 	 d � b 	 � - d % �
b 	 � 	 � - d 
 % �9 b 	 � 	 � - d

% �� b 	 � 	 � - d * �
Y 13-GJ@-

% 9 b 	 � 	 � - d & % 9 ( � � �Gb - d � b 	 d � b 	 � - d
� �� � b u2d�
 � �� � b - d * b t�� . 8]d

HK4 A % �
b 	 � 	 � - dw. 9OA+-�$I43-:A#.U4Wb t � t	t2d'��� 1_=I9ap � � R�HK4 ) -E-:9 7 . ? H 7 -:A M J B	? N \2=IH 7 . B 4b t�� . 7]d

JC- R =3Jm9;.Ul2- PV*c)_* R 1 B2B 9>.V435�H:4 .U43. 7 .<H P 5�=3-:9C9 MXB J ��� HKF3FTJ B FTJC.<H 7 - PV* �

����@���  � ����� 	#���)� $ � ����&(�

� 4�
 8 � p2H:4 � e  ) H�9>-:A 6 S�� ? - 7 1 B A .<9 A_-GJ@.Ul2-:A 7@B -:9 7 . ? H 7 - 7 1T- l2- PVB R . 7;* � � 1T.<9 HKF3F3J B H�R 1

.<9 l2-�J * 9>. ? F P - ) = 7 - � -:R 7 .Ul2- �

� 7 .<9 Y - PUP �+4 B:Y 4 7 1IH 7�7 13-#HK= 7CB R B JCJC- P H 7 . B 4 M =34 R 7 . B 4 BKMj7 13-c.V4  F31IH	9;- B J^\]=IH�A_JmH 7 =3J@-

R B�? F B 43-G4 7 9 . 9�H � -:9C9;- P M =T4IR 7 . B 4WH	9�F3J@-:9>-G4 7 - A .V4 N \2=IH 7 . B 4�b t � -�� d'�

Dk-�$I4T- 7 13-[JmH 7 . B 9


��� � 
 �

 �	

b t�� . 9	d

� 9 � � � � b - d
� � � b u2d b t�� . �]d

t -



/2= ) 9 7 . 7 = 7 .U435 N \]=IH 7 . B 4I9�b t � . 9	d'HK4IA�b t�� -�� d .V4 7@B b t�� .��2dmp Y - B�)37 H:.U4 7 1IH 7

� 9 � 
���  �
b t?3 � � d � 9>.V4IR	b � 	 	 � d

- � 
���
b t�� . � d

� B J ? H P .10�-:AZD B F3F P -GJ ��� R�HK4 ) - 9 B	P l2-:A M J B	? 7 13. 9 4 B 4 P .U43- HKJ M =34IR 7 . B 4 
 8�

��� � -
t?3  " 9

�


 � 9 b - � 
��� d�
�9;.U4IR:b � 	 	 � d

���

� b t�� � u]d

)+* -:9 7 . ? H 7 .U4T5 6 S�� P HK5x9 � � � b - djH:4IA � � �Gb u]dwl+.<H^9CH ? F P -EHGl2-GJ HK5�-:9��w,�-k4 B	7 - 7 1IH 7 � 	 HK4IA

	 � 9;1 B = P A ) -WR 1 B 9>-G4 HKFTF3J B F3JC. H 7 - PU*�7CB -G4I9;=3JC- 7 1IH 7 7 1T- H )IB l2-�-:\2=IH 7 . B 4�1IH	9^H!=343. \]=3-

J B2B�7 �

����@�� ��&�	�	��0�
	 � �2� ��� 	�� �)� $'� � ��&��

� 4 
 . � pr/+H ? FIH 7 1WHK4IA � B	PU7 0 ? H:4 A_-Gl2- PVB FI-:A�H R B l	H:JC. HK4IR -� ) H�9>-:A ? - 7 1 B A 7CB -:9 7 . ? H 7 -

7 1T-#D B F3F P -GJ M J@-:\2=3-G4IR * p Y 13.<Rm1H P 9 B RGH:4 ) -c-�� 7 -G4IA_- A 7CB H ��.<Ra.<HK4 M H	A_.V435�-G4+l+.UJ B 4 ? -G4 7 �

6 =I9 7 .V4 HK4IA / 7 = ) -GJ 7 1T-G4 ?�B A_. $I-:A 7 1T.<9 ? - 7 1 B A�.V4 
 - 7� p�H:4IA89 7 =IA+.U-:A 7 13-- 9 7 . ? H 7@B J

9>-�4I9>. 7 .Ul+. 7;* H:4IA 7 13-[- � -:R 7�BKM 7 1T- 9@RGH 7@7 -GJ@.U435 A_. 9 7 J@. ) = 7 . B 4 �

� 4 
 .� p�� ��� � .<9�A_-�$I43-:A H	9EH ? -:H�9>=3J@- BKMQ7 13-^9C\2=IH:JC-:A A_-Gl+.<H 7 . B 4I9

� ��� � �
-
�

	 " 96
� 7 �

b � � b � � - d�
 � � b �;dCd � b t�� � - d

Y 13-GJ@- � b �>d fh9cHKJ@-9@H ? F P -:9 B:M[7 1T-"-�4_l2- PVB FI- H:4IA � .<9 7 13- 4+= ?#) -�J BKM 9CH ? F P -:9�� � M � . 9

P H:JC5�-[HK4IA 7 13-[9;.U5�4IH P -��_FI-GJ@.U-G4 R -:9w.<9 B	7 J B F3. R  9CRGH 7C7 -�JC.U4T5 M J@-:\2=3-G4IR * 4 B 4  9>- P -:R 7 .Ul2- �EH *+P -�.U5	1

t	t



M H	A+.U435Tp � ��� � R�HK4 ) - JC-�F P H�R -:A )+*�7 1T- -�4I9>- ?#)3P -EH l2-�JmHK5�- 
 .�

� 
 � ��� � � � t 
 � � � b � � b �>dCd 
 ��� � b � � b � � - d�� � � b �>dCd �

� � 
�� b - 
  �
�
b t?3 ��� d@d � � 
��	 b - 
�9>.V4IR � b � 	 	 � dCd

� � 
 �	 
 � b - 
  �
b t?3 � � d 9>.U4 RKb � 	 	 � d@d b t�� � t]d

6 9C9;= ? .V435 7 1IH 7 
�� HK4IA 
��	 H:JC-[HGl�HK. P H )TP -2p2H:4IA � ��� � RGHK4 ) -E-:9 7 . ? H 7 - A M J B	? b t�� � - dmp ���

RGH:4 ) - 9 B	P l2-:AZ4+= ? -GJ@.<RGH PUPV* M J B�? N \]= H 7 . B 4 b t � � t2d'�

����@��� � � � � � �0	#� �?$ & �.��� ��� ��� 	�� �)� $'� � ��&��

� - R -G4 7CPU* pgH"4 B l2- P l2- PUB R . 7;* - 9 7 . ? H 7@B J�. 9�F3J B F B 9>-:A�.V4 
 -�� � p Y 13. R 1= 9>-:9 7 13- 9>FI-:R 7 JmH P

?�B�? -G4 7 9 BKM 7 13-�.U4  F31IH�9>-sHK4IA 7 1T-E\]=IH�A_JmH 7 =3J@-kFT1IH	9;-ER B	? F B 43-G4 7 9 B J 7 13-�-G4+l2- PUB FI- BKM 7 13-

JC- R -G.Ul2- AZ9;.U5	4 H Pg7CB - 9 7 . ? H 7 -kl2- PUB R . 7>* � � 1T- l2-�J * . ? F B J 7 HK4 7 H	A+l	H:4 7 HK5�- BKM 7 1T.<9 ? - 7 1 B AZ. 9

7 1 H 7 . 7 Rm1IHKJ H	R 7 -GJC. 0G-:9 7 13- � B .U4 7 - �r- R 7 9 BKM 7 1T- ��.<R - HK4 n M H�R 7CB JGp 7 13-[A+.UJC- R 7 .Vl_. 7>* p 7 13-[H:435 P -

BKM 4 B 4  .<9 B	7 J B F3. R 9CRGH 7C7 -�JC.U4T53pwH:4IA 7 13- - � -:R 7 9 B:M H	A3A_. 7 .Vl2- Y 13. 7 -�4 B .<9;- B 4 7 13-�FTJ B F B 9>-:A

-:9 7 . ? H 7CB J�H:4IA B�7 13-GJER B l�H:JC.<H:4IR -� ) H�9>-:A l2- PUB R . 7;* -:9 7 . ? H 7CB J 9 H:4IH PV*_7 .<RGH PUPU* �

� 7 . 9 Y - PUP �_4 B:Y 4 7 1IH 7 ��� . 9kA_.VJC-:R 7CPU* F3J B F B J 7 . B 4IH P 7CB�7 13-c9;-:R B 4 A!9>FI-:R 7 JmH P0? B	? -G4 7 9

BKM 7 13-E.U4� F31 H	9>-oHK4IA�\2=IH�A_JmH 7 =3J@-�R B�? F B 43-�4 7 9 p Y 13.<Rm1c.<9LH ? -:H	9;=3JC- BKM 7 13-�D B F3F P -GJ ) HK4 A 

Y .<A 7 1 H:4IA H A_-:RaJC-:H�9>.U4T5 M =34IR 7 . B 4 BKM � � � b u2dmp 7 13-[Ra=3JCl�H 7 =3JC- BKM 7 1T- 6 S�� �  b � dLH 7 P HK5 0G-GJ B �

�3J B�? 
 - � � p

��� � -
t43 � �


�t � � � b u]d
�  b u]d

b t�� � .]d

t.



Y 13-GJ@- �  b 	 d � 
��  �
b t?3 � � 	IdL.<9 7 13-^HK= 7CB R B JCJC- P H 7 . B 4 M =34IR 7 . B 4WH 7kP HK5 	�� � B -:9 7 . ? H 7 - ���

M J B�? N \2=IH 7 . B 4�b t � � .]d p3H FIH:JmH ) B�P Hc.<9 $ 7 7@B � F B .U4 7 9 ��  b � 	 � d�� � � u � - � � � � � �p Y 13-GJ@-�	 � . 9
7 1T- 9@H ? F P .U4T5 FI-GJC. B A��

� 13-^9 7 -GFI9 MXB J�-:9 7 . ? H 7 .V435 ����M J B�? 7 13-%� e R B�? F B 43-�4 7 9 B:Mw7 13-�J@-:R -G.Vl2-:Ac9>.V5	4IH P HKJC-oH	9

MXB	PVPUB:Y 9 �

- � N 9 7 . ? H 7 - 7 13-#H:= 7CB R B JCJ@- P H 7 . B 4 M =T4IR 7 . B 4 �  b � 	 � d p�� � u � � � ��� � )+* 7 H �_.V435WH�9CH ? F P -
HGl2-GJ HK5	-[-:9 7 . ? H 7 - �

t � �0.V4IA �� � � � � � � � � � � �
�
� 7 �

� ��  b � 	 � d�
 � �� 7 �

� � � � � � �
. ��q )37 HK.U4 �� � 	 � b u]d � 	����� 	� 	� p � � u�� t �
� ��/2= ) 9 7 . 7 = 7 - �� � 	 � b u]d�� � �(u��mt � .V4 N \]=IH 7 . B 4�b t � � .]d �

� MgY - B 4 PU*cB�) 9>-�JCl2- 7 1T-E9>.U5�4IH P -G4+l2- PVB FI-2p Y -ERGHK4#=I9>-s9C\2=IH:JC-:A  -G4+l2- PUB FI-E9CH ? F P -:9 7CB -:9#

7 . ? H 7 - � � �g,�- YjB = P A 9 7 . PVP =I9;- 7 13-j9 7 -GFI9 -  � - �3R -�F 7r7 1IH 7 .U4^9 7 -GF B 43-xp 7 13-jHK= 7@B R B J@JC- P H 7 . B 4

BKM 9C\2=IHKJ@-:A  -G4+l2- PUB F -sR B�? F B 43-G4 7 9 Y B = P A ) -s-:9 7 . ? H 7 -:A[.U4I9 7 -:H�A B:M 7 13-sHK= 7@B R B J@JC- P H 7 . B 4 BKM

� e R B�? F B 43-�4 7 9��

� 13- H )IB l2-#H P 5 B J@. 7 1 ? A B -:9�4 B�7 R B 4I9;.<A_-�J 7 13-c- �r- R 7�BKM =34IR B JCJ@- P H 7 -:AWH	A3A_. 7 .Vl2-c4 B . 9>- �

� B R .UJ R = ? l	-G4 7[7 13-W- � -:R 7cB:M[Y 13. 7 -!4 B .<9;- B 4 7 13- F3J B F B 9>- A89@R 13- ? -2p 7 13-H P 5 B JC. 7 1 ? . 9

?�B A_. $I-:AH�9 MXB�PUPVBKY 9 
 -�� � ��E.Ul2-G44 B .<9 * R 1 HK4343- P -:9 7 . ? H 7 -:9 �gb � 	 � d�� � b � 	 � d � � b � 	 � d p

Y - $IJ 9 7�B�)37 H:.U4 7 13-[-:9 7 . ? H 7 -:9 BKM

��� b � 	 � d � �  b � 	 � d � � � b � 	 � d

� �  b � 	 � d � 
 ���� b �;d b t�� � � d

t �



l+.<H�9@H ? F P -WH l2-�JmHK5�-2p Y 13-�JC- 
��� . 9 7 13-l�HKJ@.<HK4 R - BKM^Y 13. 7 -!4 B .<9;- � b �>d'��,�- 7 13-G4 $ 7 H
F B	PV* 4 B�? .<H Pw7CB ���� b � 	 � d�� �� � � � � �� �

MXB J � � - �mt � � � � � 
 - p0A+.<9CR�HKJmA+.U435 7 1T- � � u P HK5 7@B

B	)T7 HK.V4�- 9 7 . ? H 7 -:9 �� � � b u]d � � �� �� �� p ��  b u]d�� �� �
� 6 9�H�J@-:9>= PV7 p 7 13.<9 ? - 7 1 B A!.<9k=34 H � -:R 7 -:A )+*

4 B .<9>-^H�9 *+? F 7CB�7 . RGH PVPU* .U4 7 13-[4_= ?#) -GJ B:M 9@H ? F P -:9��

� 4 
 - � � p 7 13.<9 ? - 7 1 B A". 9k9;1 B:Y 4 7CB#B = 7 F -�J MXB J ? -��+.<9 7 .V435�R B l�H:JC.<H:4IR -� ) H�9>-:AWHK4IA �gS�� 

) H�9>-:A -:9 7 . ? H 7CB J 9O.V4 7 13-^9>-G4 9>- BKM 9;FI-G-:A BKM R B 4+l2-GJC5�-G4IR -sHK4IA J B�) =I9 7 43-:9@9 7@BZY 13. 7 -[4 B .<9>- �

����@��� � �����2� $ � � ��&(���

6 4[-G.U5�-G4  ? H 7 JC. ��F -�4IR . P�? - 7 1 B Ak.<9IF3J B F B 9>- A .U4 
 -�� � p Y 1T.<Rm1[H	9@9>= ? - 9 7 1 H 7 7 13-wJ@-:R -G.Vl2-:A

9>.V5	4IH P RGHK4 ) - ? B A_- P - A�H	9 7 13-^9;= ? BKM H $I43. 7 -[4_= ?#) -GJ BKM R B	? F P -��c-��+F B 43-G4 7 . H P 9��

6 4�.U4 9 7 H:4 7 HK43- B =I9 M J@-:\2=3-G4IR *  ) H	9;-:A l2- PVB R . 7;* - 9 7 . ? H 7 . B 4 Y H	9ZFTJ B F B 9>-:A MXB J ? . R J B 

R - PVP = P HKJs9 * 9 7 - ? 9�.U4 
 - t� �	� 13-cFI-GJ MXB J ? H:4IR - B:M 7 13.<9 ? - 7 1 B A Y H	9[9;1 B:Y 4 7@B") - 9>=3FI-GJ@. B J

7CB#7 1 H 7�BKMQ7 13-^R B 4 7 .U4+= B =I9  7 . ? - P -�l2- P R J B 9C9>.V435#JmH 7 - ? - 7 1 B A 
 t�9 � �

n B $ =I9;-:9 7 13-1T.U5	1T-GJ B JmA+-GJW9 7 H 7 . 9 7 . RG9 BKM 7 13- M H	A_.V435 R 1 HK4343- P 7@B -:9 7 . ? H 7 - ? B	) . P -

l2- PVB R . 7;* .V4 
 - 8 � p Y 1T.<Rm1Z. 9 H 5�-G43-GJ H P .10:H 7 . B 4 B:M 7 13-oR B l	H:JC. HK4IR - ? - 7 1 B A�� � 4 
 - 8 � p 7 1T-�- � -:R 7

BKM H	A3A+. 7 .Vl2- 4 B .<9;-c.<9k4 B�7 R B 4I9;.<A_-�JC-:Arp HK4IA4 B 9>. ? = P H 7 . B 4 J@-:9>= PV7 9�H:JC-#F3J B l+.<A_- A 7CB H�9C9>- 9C9

7 1T- FI-GJ MXB J ? HK4IRa- BKML7 13-[l2- PUB Ra. 7;* -:9 7 . ? H 7 . B 4 7 -:R 1T43.<\2=3-E.U4 JC-:H P 9>. 7 =IH 7 . B 4I9��

t7



� ��� � � � � � ��


� 13- �EH *_P -G.U5�1 M H	A_.V435^R 1IH:4343- P2MXB JjH�F3=3J@-ERGHKJ@JC.V-GJw.<9 l2-GJ *[Y .<A+- PU* =I9;-:A .V4cF3JmH�R 7 . RGH P R - PUP = P H:J

9 * 9 7 - ? 9ap0H:4IA Y . PVPO) -WH	A B F 7 -:A�.U4 7 13. 9 7 13-:9;.<9���� B�7 1 7 13-��;D � � H P 5 B J@. 7 1 ? H:4IA 6 �[b Frd

F3J B R -:9C9cR�HK4 ) -�- ? F PUB:* -:A 7CB 5�-G43-GJ H 7 -�JC-:H P . 9 7 . R(�EH *_P -G.U5�1 M H	A_.V435F3J B R -:9C9^HK4IA�FI-GJ MXB J ?

-�� R .U-�4 7@PU* ��/2-Gl2-GJ H P -��+.<9 7 .U435�l2- PVB R . 7;* -:9 7 . ? H 7 . B 4 ? - 7 1 B A39ZH:JC- ) J@.U-�� * J@-Gl+.U- Y -:A���,�-

B	) 9>-GJ@l2- 7 1IH 7"7 13-:9;-�-��+.<9 7 .V435�-:9 7 . ? H 7CB Jm9ZJ@-:\2=3.UJ@-�/�� � .U4 MXB J ? H 7 . B 4 H	9�.V43F3= 7 � � 4 7 13-

MXB	PVPUB:Y .U4T5#R 1IH:F 7 -�JGp Y -[JC- ?�B l2- 7 13. 9 JC-:9 7 J@.<R 7 . B 4��

t8



� � ��� � � � �

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


 ��� �  � � � ���

� ��� � � ��� 
������ � �
��

� 4 /x-:R 7 . B 4 t � � �/._p Y - A_. 9CR =I9@9>-:A H:4 -��+.<9 7 .U4T5 � e  6 S�� ) H	9;-:A l2- PVB R . 7;* -:9 7 . ? H 7 . B 4

? - 7 1 B Arp Y 13. R 1�1 H	9 ) -G-�4�9>1 B:Y 4 7@B H 7C7 H:.U4�13.V5	1�H�RGR =3J H	R * � � BKY -Gl2-GJ�p 7 13. 9 ? - 7 1 B AJC-�

\2=3.UJ@-:9 �+4 B:Y�P - A_5	- BKM^7 13- 9>.V5	4IH P 4 B .<9;-JmH 7 . B b;/�� ��dcH 7�7 1T-!JC- R -G.Ul2-�J�� � 4 7 13.<9#9>- R 7 . B 4gp

Y -#A+-Gl2- PUB F�H!/�� �  .V4IA_-GFI-G4IA+-G4 7 l2- PVB R . 7;* b D B F3F P -GJ d�- 9 7 . ? H 7 . B 4�H P 5 B J@. 7 1 ? p Y 1T.<Rm1�9 7 . PUP

? H:.U4 7 HK.V4I9r13.V5	1#H	R�R =3JmH�R * p 7 1 B =T5	1#4 B	7 H�9w13.U5�1cH	9 7 1IH 7wB:M 7 13-�/����  A_-GFI-G4IA+-G4 7 -:9 7 . ? H 7CB Jm9

.U4�/x-:R 7 . B 4#t�� � �/.[H 7 13.U5�1cl2- PUB Ra. 7 .V-:9���� 13- / � � .V4 MXB J ? H 7 . B 4 RGHK4 H P 9 B[) -�-:9 7 . ? H 7 -:A � B .V4 7@PU*

Y . 7 1 ?�B	) . P -El2- PUB Ra. 7;* HK4IA .<9�9;1 B:Y 4 7CB FI-GJ MXB J ? Y . 7 1 JC- H	9 B 4IH )TP -cH�RGR =3J H	R * �

� 13.<9 R 1IH:F 7 -�JZ. 9 B J@52HK4T.10G-:A�H�9 MXB	PVPUB:Y 9 �.V4�/2-:R 7 . B 4 . � t_pEH�4 B l2- P H P 5 B J@. 7 1 ? p Y 13. R 1

t�9



-:9 7 . ? H 7 - 9Ol2- PVB R . 7;* HK4 A /�� � � B .U4 7CPV* p2.<9�F3J B F B 9>- A�� � 4/2-:R 7 . B 4I9 . �/.ZH:4IA .�� � p 7 13-[-:9 7 . ? H 

7 . B 4�F3J B Ra-:A_=3J@-�H:4IA�9;. ? = P H 7 . B 4!J@-:9>= PU7 9[H:JC-#F3JC-:9;-G4 7 -:A 7@B R B	? FIH:JC- 7 13-ZFI-GJ MXB J ? HK4IRa- BKM

B =TJcF3J B F B 9>-:A�-:9 7 . ? H 7@B Jm9 Y . 7 1 7 13-!/�� �  A_-GFI-G4IA_-�4 7^6 S��  ) H	9>- A ? - 7 1 B A�A_-:9@R JC. ) -:A .V4

SL1IH:F 7 -GJst �

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

� B J �EH *_P -G.U5�1 M H�A_.U4T5[R 1 HK4343- P 9 p 7 1T- 6 S�� B:M 7 13- � e R B	? F B 4T-G4 7 9 BKM 7 1T- JC- R -G.Ul2- A�9>.V5	4IH P

RGH:4 ) -^-��_FTJC-:9@9>-:A�H�9kH � -:9@9>- PIM =34IR 7 . B 4 .V4 7 -GJ ? 9 BKM ��� pIH	9 F3J@-:9>-�4 7 -:A�.U4�b t�� -�� d'�

�I- 7C7 .U435 	 � u � - �mtc.U4 N \2=IH 7 . B 4 b t�� -�� dmp Y - B�)37 H:.U4

� � �Gb u2d � 
 � � 
 �	

� � �Gb - d � 
 �  �
b t?3 ��� d � 
 �	 9;.U4IR	b � 	 	 � d

� � � b t2d � 
 �  �
b � 3 � � d � 
 �	 9;.U4IR	b t � 	 	 �Cd

b .�� - d

� 13-[4 B J ? H P .10G- A 6 S�� 9 HKJ@-cA_-�$I43-:A H	9

� 9 & � � �ab - d
� � �ab u2d b .��ht2d

� � & � � �ab t2d
� � �ab u2d b .�� .2d

t��



� * .U4 9>-GJ 7 .U4T5�b .�� - d .V4 7@B b . � t]djH:4IA�b . � .2dmp 7 13-[4 B J ? H P .10G-:A 6 S��w9 Y . PVPg) -

� 9 � 
���  �
b t?3 ��� d � 9>.U4 RKb � 	 	 � d

- � 
���

� � � 
���  �
b � 3 ��� d � 9>.U4 RKb t � 	 	 � d

- � 
��� b .�� � d

Y 13-GJ@- 
���� &  � �	 �
� M 
��� . 9 �_4 BKY 4 p ��� R�HK4 ) -[-:9 7 . ? H 7 - A M J B�? � 9 A_.VJC-:R 7@PU* 
 8�

���� � -
t?3  " 9

�


 � 9 b - � 
��� d�
�9;.U4IR:b � 	 	 � d

���

� b .�� 72d

� M 
��� .<9�4 B�7 HGl	H:. P H )3P -2p 7 13- 7;Y B -:\2=IH 7 . B 4I9k.U4�b . � � dEHKJ@- )IB	7 1JC-:\2=3.VJC-:A 7CB#B	)T7 HK.V4 ����
)+* R B	?#) .V43.U435[.V4 7@B

� �  �
b � 3 ���� d�
 �

�
 �
b t43 ���� d � ��� b .�� 82d

Y 13-GJ@-

� � � 9>.V4IR	b � 	 	 � d�
 � 9 b .�� 9�d

�
�
� 9>.V4IR	b t � 	 	 �Cd�
 � � b .�� �2d

��� � � � 9>.U4 R	b � 	 	 � d�
 � 9 9>.V4IR:b t � 	 	 � d b .�� � d

� M �� 9 � ����!��� 9 �����!��� ��� H:4IA �� � �
�������� � ��������� ��� HKJ@- 7 13-[-:9 7 . ? H 7 - 9 BKM � 9 H:4IA � � p3JC-:9;FI-:R 7 .Vl2- PU* p ) H	9;-:A B 4

� J@-:R -G.Vl2-:A 9;.U5�4IH P 9CH ? F P -:9 p �� � �ab u]d p �� � �Gb - d p_H:4IA �� � �Gb t]dQRGHK4 ) - B	)37 HK.V43-:AZl+.<H 7 1T-�HGl2-GJ HK5	- 9
BKM � 9CH ? F P -:9

�� � �Gb u]d � -
�

	6
� 7:9

� � b �>d � �Gb �>d

�� � � b - d � -
� 
 -

	 " 96
� 7:9

� � b �;d � � b � � - d

�� � �Gb t]d � -
� 
�t

	 " �6
� 7:9

� �Gb �;d � � b � � t]d b .�� - u]d

t �



Y 13-GJ@- ���Gb �>dw. 9 7 13-[.V4  FT1IH	9;-cR B�? F B 43-G4 7 B:ML7 1T- J@-:R -G.Vl2-:A#R B	? F P -��#9;.U5	4 H P H 7E7 . ? - �&�

! � � + �'��� �$� �'��� � � � �	� �$� � � "

� B -G4I9;=3JC- 7 1IH 7 7 1T-GJC-E.<9 B 4 PV*cB 43-�J B2B	7 .V4 N \2=IH 7 . B 4 b . �/8]d p 7 1T- MXB	PVPUB:Y .U435 M =34 R 7 . B 4 9;1 B = P A

1IHGl2-[Hc=343. \]=3- 0G-�J B �

� b��rd � � �  �
b � 3 �rd�
 �

�
 �
b t43 �rd�
 � � b .�� - - d

Y 13-GJ@- � � p �
�
pwH:4IA ��� H:JC- A_-�$I43-:A.U4 N \]=IH 7 . B 4I9#b . � 9	d 7CB b . � � dmp Y 13.<Rm1 HKJC- M =34IR 7 . B 4 9o.V4

7 -�J ? 9 B:Mr7 13- - 9 7 . ? H 7 -:A � e 6 S��w9�� � M 7 13-j4_= ?#) -GJ BKM 9@H ? F P -:9r.<9 l2-GJ *�P HKJ@5	-2p 7 13- - 9 7 . ? H 7 -:A

6 S��w9 Y . PVP3) -�l2-GJ * R PUB 9>- 7@B 7 13- 7 J@=3- 6 S��w9�� � * .U4 9>-GJ 7 .U4T5 N \2=IH 7 . B 4I9�b . � � d p b . � 9	d 7CB b .�� � d

.U4 7CB b . � -- d p N \]=IH 7 . B 4�b . � -- d'RGH:4 ) - Y JC. 7@7 -G4 H	9

� b �rd �

���

- � 
���
� � ��  �
b � 3 �rd�
 � �

�
 �
b t43 �rd�
 � ���� b .�� - t]d

Y 13-GJ@-

� �� � 9>.V4IR	b � 	 	 �Cd�
  �
b t43 � � d

� �
�
� 9>.V4IR	b t � 	 	 � d�
  �

b � 3 � � d

� �� �  �
b � 3 ��� d 9>.U4 R	b � 	 	 � d�
  �

b t?3 � � d;9>.V4IR:b t � 	 	 � d b .�� - .]d

�3J B	? b . � - t]d pr. 7 .<9 B�) 9>-�JCl2-:A 7 1IH 7�7 13-^J B2B�7�BKM'N \]= H 7 . B 4�b . � 82d ) -:R B�? -:9 .U4 A_-GFI-G4IA_-�4 7

BKM /�� � �

.	u



������� 
 � � ���'����� � �	��� � �',��	�

D B F3F P -�J M J@-:\]=T-G4IR * � � R�HK4 ) - B�)37 H:.U43-:A )_* 9 B	P l+.U4T5�4 B 4� P .U43-:H:J N \2=IH 7 . B 4�b . �/8]d � �E-GJC- H

) J@= 7 - MXB J R - ? - 7 1 B AZ.<9 = 9>-:Arp Y 1T.<Rm1". 9 F3JC- 9>-G4 7 -:A ) JC.V-�� * H�9 MXB�PUPUB:Y 9 �

- � �I. ? . 7�� � Y . 7 13.V4 HcR -GJ 7 HK.V4�JmH:435	-^u � � � � ��������p Y 13-GJC- ��������. 9 Rm1 B 9;-G4 7CB -�4I9>=3J@-

H =34T.<\2=3-�J B2B�7kB:MjN \]4���b . �/8]d � 6 F3FI-G4IA_. � 6 A_. 9CR = 9C9>- 9 7 13-^Rm1 B . R - B:M �������s.U4 A_- 7 HK. P �

t �EDk.Vl_. A_- 7 13- J HK435�- 
 u � � ����� �0.V4 7@B � - \]=IH P .V4 7 -GJCl�H P 9 � � � 9 p ��� � p � �VprH:4IA ��� �
p Y 13-GJ@-

� . 9 7 1T- 7CB	7 H P 4+= ?Z) -GJ B:M�7 13-c.U4 7 -GJ@l�H P 9aprH:4IA ��� � � � � - �mt � � � � � . 9 7 1T- ? .<A  F B .V4 7
B:Mw7 13- � �� .U4 7 -�JCl�H P �

. ��SjH P R = P H 7 - � b � � � d � � �  �
b � 3 � � � d�
 �

�
 �
b t?3 � � � d�
 � � MXB J � � - �mt�� � ��� � �

� � �0.V4IA � � � � � � � 7:9 ������� �
� � b ��� � d � �

7 � � M � � b ��� � d � H 7C7 H:.U4I9 7 13- ? .U43. ? = ? l�H P =T-2p 7 13- 	 �� .V4 7 -GJCl�H PIY . PUP R B 4 7 H:.U4 7 13-[9 B	P = 7 . B 4
7@B�N \2=IH 7 . B 4�b . � 82d'�

8 � � B J P H:JC5�- -G4 B =35	1 �p 7 13-^9 B	P = 7 . B 4 B:M���� RGH:4 ) -cH:F3F3J B �+. ? H 7 - A )+*�7 13- ? .<A  F B .V4 7

B:Mw7 13-�	 �� .U4 7 -�JCl�H P p_. � - �Up�� � � ��� � �
� 13.<9 ? - 7 1 B A�.<9 5�=IHKJ HK4 7 -G- A 7CB $ 4IA 7 13-�=T43.<\2=3-�J B2B	7#BKMoN \2=IH 7 . B 4 b . �/8]d[. M ��������. 9

Rm1 B 9;-G4WHKF3F3J B F3J@.<H 7 - PV* �

qE4IR - ��� .<9 -:9 7 . ? H 7 - Arp 7 13-[l2- PVB R . 7;*#? H *c) -^-:9 7 . ? H 7 -:Acl+.<H�
 t �

�� � �� ��� b .�� - � d

. -



/2= ) 9 7 . 7 = 7 .U435�� � � ��� � � H:4IA � � �
� � .U4 7CB b . � -�� d p

� �
���� � � �
� � b .�� - 7]d

Y 13-GJ@- � .<9 7 13-^9>FI-G-:A BKM P .U5�1 7 �

� 13-^H	RGRa=3JmH�R *ZB:M 7 13- � � - 9 7 . ? H 7 -k.V4b .�� 82dLA_-GFI-G4 A39 B 4 7 1T-[H	RGRa=3JmH�R *ZB:M H:= 7CB R B JCJ@- P H�

7 . B 4 M =34IR 7 . B 4W-:9 7 . ? H 7 -:9 �� � � b u]d p �� � � b - d'HK4 A �� � � b t2dmp Y 13.<Rm1RGH:4 ) -#9>1 BKY 4 7@BZ) -#H�9 *+? F 
7CB�7 . RGH PVPU* =34 ) .<H	9;-:A HK4IAWR B 4 9>.<9 7 -G4 7 
 .�t� �

� 7 . 9 Y - PUP �_4 B:Y 4 7 1IH 7kMXB J 7 13-%0G-GJ B �� B JmA_-GJ � -:9@9>- PrM =34 R 7 . B 4gp3. M ��� - p 7 13- MXB	PVPUB:Y .U4T5

HKFTF3J B �+. ? H 7 . B 4�1 B�P A39

 �
b �rd � - 
 � �

�
b .�� - 8]d

� 13-GJ@- MXB J@-2p MXB J#9 ? H PUP � � pLH:4�HKFTF3J B �+. ? H 7 - R PUB 9>-:A  MXB J ? 9 B	P = 7 . B 4 7@BN \]= H 7 . B 4 b .�� 82d

RGH:4 ) - B	)37 HK.U4T-:A H	9

���� � � � � 
 �
�

 � �

� � � 3 � 
 �
�
3 � b .�� - 9	d

6 MX7 -�J B	)T7 HK.V43.U4T5 � � M J B�? b .�� 82d B J[b .�� - 9	dmp 
��� RGHK4WH P 9 Bc) -[-:9 7 . ? H 7 -:A#.U4 R PVB 9;-:A  MXB J ?

l+.<H

�
��� � 9;.U4IR�b t � 	 	 � d�
 � �
� � 
  �

b � 3 ���� d b .�� - �]d

Y 13. R 1 .<9�A+-GJC.Vl2-:A M J B	? N \2=IH 7 . B 4�b .�� � d'�

,�-[J@- ? HKJ � 7 1IH 7 . M Y -[JC-�F P H�R - 7 1T-�� e R B�? F B 43-G4 7 9 )+*#7 13-^R B�? F P - � PUB:Y  F H	9C9�-:\2=3.Ul 

H P -G4 7 9>.V5	4IH P p ��� R�HK4 ) -#-:9 7 . ? H 7 - A M J B�? 7 13-#H:= 7CB R B JCJ@- P H 7 . B 4 M =34 R 7 . B 4 BKM�7 13-#R B�? F P - �

.	t



�� � b��md ��� � �

� ���
���
� � � � � �

� �ab��md 6 � D �
���Gb � d

� ���
���
� � � � � �

� � b��md 6 � D �
� �Lb � d

qs9@R . PVP H 7@B J

�

�

9;.U4gb t?3 � � �md

R B 9ab t?3 � � �md

���ab � d
B J � �Lb � d �

N 9 7 . ? H 7 -
6 S�� 9 �

SjH P R = P H 7 -
� � ���

�
SjH P R = P H 7 -
l2- PUB Ra. 7;*
HK4IA!/����

�

�

�L- PVB R . 7;*
/ � �

�0.V5	=3J@- . � - � �QJ B R -:A_=TJC-:9 MXB J � e  6 S��  ) H	9;-:A � B .V4 7 l2- PVB R . 7;* H:4IA /����8-:9 7 . ? H 7 . B 4

9>.V5	4IH P p Y 1T.<Rm1". 9�H P 9 B H � -:9@9>- PgM =34IR 7 . B 4HK4 A9>1 B = P A!1IHGl2- ) - 7C7 -�JkFI-GJ MXB J ? HK4IR - 7 1IHK4 7 13-

H )IB l2- ? - 7 1 B Arp 9>.U4 R - ? B JC-c.V4 MXB J ? H 7 . B 4�b )IB	7 1 �sHK4IA e dE.<9�- ? F PUB:* -:A 7CB - 9 7 . ? H 7 - 7 13-

l2- PVB R . 7;* �

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


6 7[7 13- ?�B�) . P -#9 7 H 7 . B 4gp 7 13-�9 7 -GF 9 MXB J l2- PUB R . 7>* b D B F3F P -GJ dE-:9 7 . ? H 7 . B 4 HKJ@- 9>1 B:Y 4�.V4

�0.V5	=3J@- .�� - � 6 9 Y -jA_. 9CR =I9@9>-:A[.U4^F3JC-Gl+. B =I9g9>- R 7 . B 4I9ap 7 13- $IJ 9 7 9 7 -GF . 9 7CBE) HK4IA  FIH�9C9 $ PV7 -GJ 7 13-

JC- R -G.Ul2- A 9>.V5	4IH PI7CB JC-:A+=IR - 7 1T- B = 7  BKM  ) HK4 A 4 B .<9;-�R B	? F B 4T-G4 7 9�� 6 MX7 -GJ 7 1 H 7 p 7 13- ) HK4IA_F H	9C9

9>.V5	4IH P .<9EA B:Y 4  R B 4+l2-GJ 7 -:A .U4 7CB H PUB:Y  FIH	9@9 9;.U5�4IH P � � 13- M =34IR 7 . B 4.V4I9>. A_- 7 13-#ATH	9>1T-:A )IB �

.<9 7 1T- ) H:4IA  FIH	9@9 7@BZPVB:Y  FIH�9C9�9;.U5�4IH P R B 4+l2-GJ 9>. B 4 �jHK4 B 9@R . PVP H 7CB JE.<9�- ? F PUB:* -:A 7CB 5	-G43-�JmH 7 -

..



7 1T-�\2=IH	A+JmH 7 =3JC- RGH:JCJC.V-GJm9[R B 9 b t?3 � � � dsH:4IA�9;.U4gb t?3 � � �mdmp HK4IA PUB:Y  F H	9C9 $ PU7 -GJm9sHKJC- H	ATA_-:A 7@B
$ PV7 -GJ B = 7w7 1T- B = 7  BKM  ) HK4IAc4 B .<9>- � 6k)IB l2-jR B 4+l2-GJ 7 -GJ H	9@9>= ? -:9 7 1IH 7 FI-GJ M - R 7 R�HKJCJ@.U-GJgJ@-:R B l2-GJ *

.<9[HGl�HK. P H )TP - H 7 7 13-#JC-:R -�.Ul2-GJ � 6�MX7 -GJ^R B 4_l2-GJ 9>. B 4gp � �Gb��mdsHK4IA � � b��md[H:JC- 7 13-#.U4� F31 H	9>- HK4IA

\2=IH	A_J H 7 =3JC- R B	? F B 43-G4 7 9 BKM'7 13- PVB:Y  FIH�9C9[-:\]=T.Ul�H P -G4 7 9>.U5�4IH P p Y 13.<Rm1.<9 7 1T-G4�9@H ? F P -:AH 7

9CH ? F P .U435�JmH 7 - � � 7@B�B	)37 HK.V4 A_.<9@R JC- 7 -� 7 . ? - 9>.V5	4IH P 9 � �Gb � d#HK4 A � �Lb � d � q )37 H:.U43.V435 7 13-

A_. 9CR J@- 7 - 9>.V5	4IH P � �Gb � d B J � �wb � dmp Y -�RGH:4�-:9 7 . ? H 7 - 6 S��w9 BKM � e R B�? F B 43-G4 7 9[H 7cP HK5x9 u+p

- pjHK4 A t+pwJC-:9;FI-:R 7 .Vl2- PU* p )+* R B	? FT= 7 .V435W9CH ? F P - HGl2-GJmH:5	-:9�� � 1T- D B FTF P -GJ M J@-:\2=3-G4IR * � � p

7 1T-kl2- PVB R . 7;* HK4IA"/ � ��RGHK4 7 1T-G4 ) -k- 9 7 . ? H 7 -:AcH	R�R B J A_.U435 7CB N \2=IH 7 . B 4I9kb . �/8]dmpIb . � - 7]dQHK4IA

b .�� - �]d'�

�k-�� 7 Y - A+.<9CRa=I9C9�1 B:Y87@B Rm1 B2B 9>- ) HK4IA Y . A 7 1 � 	 H:4IA!9@H ? F P .U4T5 JmH 7 - � � �

� 4 B =3J�9;.U5	4 H PI?�B A_- P p 7 1T-�9;F - R 7 J@= ? BKM 7 13-EJC-:Ra-G.Ul2-:A M H	A_.V435c9;.U5�4IH P .<9 Y . 7 13.V4 7 13-�JmH:435	-

b � � 
 � � p � � � � � d'� � 1T-GJC- MXB JC-2p 7 13- ) HK4IA Y . A 7 1 BKME7 1T- ) H:4IA_FIH�9C9 $ PV7 -GJ � 	 9;1 B = P A ) -

P H:JC5�-GJ 7 1IH:4t � � � � 7 . 9 �_4 BKY 4 7 1IH 7 � � .<9�H P .U43- HKJ M =34IR 7 . B 4 BKM ?�B	) . P - 
 t �gl2- PUB R . 7;* p

� � � � � �
�

b .�� - � d

Y 13-GJ@- � � .<9r= 9>=IH PUPU* $ �+-:A�.U4^HE9>FI-:R . $ R R B	?�? =343.VRGH 7 . B 4�9 * 9 7 - ? � � 13-GJ@- MXB J@-2p 7 13- ? H��+. ? = ?

� � .<9 B 4 PU* H �r- R 7 -:A )+*�7 1T- ? H��+. ? = ? l2- PVB R . 7;* �

� 7 1 H	9 ) -G-�4�9>1 B:Y 4�.V4 6 F3FI-G4IA_. � 6 7 1IH 7 . M u � ��� � � ����� p0. � - �Vpgu � � �
���

� � ����� p

=343. \]=T- 9 B	P = 7 . B 4 7CB b .�� 8]dL- �_. 9 7 9��

� 13-GJ@- MXB J@-2p � � 9;1 B = P A!9@H 7 .<9 MX* 7 13- MXB	PVPUB:Y .U4T5c.U43-:\2=IH P . 7;*

� � � � � � � � �
� �����

b .��ht�u]d

. �



� 13-c9@H ? F P .U4T5 JmH 7 - 9>1 B = P A ) - P H:JC5	-[-G4 B =35�1 7CB -G4I9>=TJC-^H =T43.<\2=3-[J B2B�7�BKMjN \24 �Eb . �/8]d �

� B:Y -�l2-GJGp2H l2-�J * 1T.U5	1W9@H ? F P .U435[J H 7 - Y . PUP J@-:9>= PV7 .U4 H l2-GJ * 9 ? H PUP � � p Y 13. R 1 Y . PUP A_-G5�JmH�A_-

-:9 7 . ? H 7 . B 4�FI-GJ MXB J ? HK4IRa-2p:9>.V4IR -L. M ��� HKF3FTJ B H�R 1T-:9 7@B u+p � -:9@9>- P:M =34IR 7 . B 4  �
b t?3 � � dI.<9g.U4 7 13-

4 B 4  P .U43- HKJwJ@-G5	. B 4gp2H:4IA -Gl2-G4 9 P .U5	1 7 6 S�� -:9 7 . ? H 7 . B 4[-GJCJ B J Y . PUP JC- 9>= PV7 .V4#H P H:JC5	-EA+-Gl_. H 7 . B 4

M J B�? 7 13- 7 J@=3- ��� � � 1_= 9 p+HK4 B F 7 . ? = ? 9@H ? F P .U4T5 J H 7 -k-��+.<9 7 9 MXB J 7 13- 6 S��  ) H	9;-:Acl2- PUB R . 7;*

-:9 7 . ? H 7 . B 4�FTJ B	)TP - ? �

 �!��&��0� � ��� �:/�� � 	 � �

� 13-[H P 5 B JC. 7 1 ? MXB J � B .U4 7 � � HK4IA!/�� ��- 9 7 . ? H 7 . B 4c=I9>.V435	� e 6 S���R�HK4 ) -[9;= ?�? H:JC.10�-:A[H	9

) - PUB:Y �

� Dk- 9>.U5�4#HK4 HK4IH PUB 5 ) HK4IA  FIH�9C9 $ PU7 -�J Y . 7 1 ) HK4IA Y .<A 7 1 � 	 p Y 13. R 1 ? .U5�1 7 ) -EH � = 7C7 -�J"

YjB J 7 1 $ PU7 -GJ Y . 7 1=TF3FI-GJ[R = 7@B � M JC-:\2=3-G4 R * � � � � � � � �
	
�
p PUB:Y -�J�R = 7CB � M JC- \]=3-�4IR *

� �
	
� � � 
 �
	

�
p�=3F3FI-GJW9 7CB F ) HK4IA M JC-:\2=3-G4IR * � � � � � � � � �
	

�
p PUB:Y -GJ 9 7@B F ) HK4IA

M J@-:\]=T-G4IR * � �
	
��� �

	

 � 	

�
pIHK4IA 8�u�A ��9 7@B F ) HK4IAH 7C7 -�4_=IH 7 . B 4 
 8 � �

� i�9;- 7 13-^H )IB l2- $ PU7 -GJ 7@BZ) HK4IA_F H	9C9 $ PU7 -GJ 7 13-[JC-:R -�.Ul2-:A#9>.V5	4IH P �

� S B 4_l2-GJ 7�7 13-[J@-:R -G.Vl2-:A ) HK4IA  FIH�9C9�9;.U5	4 H P .U4 7CB . 7 9 -:\2=3.Vl	H P -G4 7 PVB:Y  FIH�9C9E9>.V5	4IH P �

� /+H ? F P - 7 13- PVBKY  FIH�9C9E9>.U5�4IH P H 7 9@H ? F P .U4T5 JmH 7 - ���'�

� N 9 7 . ? H 7 - 6 S��w9 )+* R B	? F3= 7 .U4T5 ��
�
p �� 9 H:4IA ��

�
B l2-GJ � 9CH ? F P - 9

� / B�P l2- �� ��) H	9;-:A B 4 N \2=IH 7 . B 4�b . � 82d'�

.7



�;D � �
�E-G43-�JmH 7@B J � ��

��HKJ@J B:Y  ��H:4IA � B .<9;-

�

�gb � d � ���ab � d � < � � b � d

� � b � d
B J � � b � d

�
SjH P R = P H 7 -
6 S�� 9 �

SjH P R = P H 7 -
� � ���

�
SjH P R = P H 7 -
l2- PUB Ra. 7;*
HK4IA!/����

�

�

�L- PUB R . 7;*
/�� �

�0.V5	=3J@- .��ht�� � 13-�. ? F P - ? -�4 7 H 7 . B 4�F3J B R -:A_=3J@- MXB J � B .U4 7 � e  ) H	9;-:A(l2- PUB R . 7>* H:4IA � � �

-:9 7 . ? H 7 . B 4

� SjH P R = P H 7 - l2- PUB R . 7>* HK4 A /�� � ) H	9;-:A B 4 7 13-[-:9 7 . ? H 7 - A ��� =I9;.U435 N \]= H 7 . B 4I9[b .�� - 7]d

H:4IA�b . � - �]d �

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


����@��� 
	� � �
� � � � � 	 ���
&"� 
 ���:/�� �

� 4 7 13.<9E9>-:R 7 . B 4gp Y -^-Gl�H P =IH 7 - 7 1T- FI-GJ MXB J ? H:4IR - BKMQB =3J�FTJ B F B 9>-:A�/����  .U4IA+-GFI-G4IA_-G4 7 -:9 7 . 

? H 7 . B 4 H P 5 B JC. 7 1 ? 9 )+* R B	? F3= 7 -GJ'9>. ? = P H 7 . B 4 �

6 9C9;= ? .V435 7 1 H 7[7 13-cl2- PUB R . 7>* .<9�.U4 7 13-cJmH:435	-b - u�	�����gp - �7�	�����rdmp HK4IA 7 1T-�RGH:JCJ@.U-GJ

M JC- \]=3-�4IR * .<9^t ����� p Y - RGH:4 B�)37 H:.U4 7 1T- 7 13- ? H��+. ? = ? � � � . � t�� � ��� l+.<H N \2=IH 7 . B 4

.8



b .�� - � d'��� 13-[9@H ? F P .U4T5 J H 7 - � � 9>1 B = P A ) -^R 1 B 9>-�4 7CB^) -^H 7 P - H	9 7 � �
�

�
���

� �����

� � J B	? 6 F3FI-G4IA+. �

6 p Y -	�_4 BKY 7 1IH 7 � ����� � u��ht -�� MXB J � 	 	 � � 9
�
�	� 13-GJ@- MXB J@-2p � � � - 8	u	u ��� �c,�-�Rm1 B2B 9;-

� � � - 8�u	u ��� p^HK4IA � 	 � ��u	u ��� p Y 13. R 1 .<9 H P 9 B 5	J@-:H 7 -GJ 7 1 HK4 7>Y . R - � � � � � � � � 13-
FIH:JmH ? - 7 -GJ 9 H:JC-c9;1 B:Y 4!.V4 �0H )3P - . � - �

� � ` H��+. ? = ? � � � � � � � 	 � � � � � � � � �E= ?Z) -GJ B:M 9CH ? F P - 9

l2- PUB R . 7>*

t ����� - � 7
	����� . � t � � � 0 ��u	u ��� - 8	u�u ��� u � t -�� u - u�u	u

�0H )3P -%. � - ��� 13-[FIHKJ H ? - 7 -GJ 9 MXB J�� e  6 S��  ) H	9;-:A�l2- PUB R . 7;* -:9 7 . ? H 7 . B 4

6 MX7 -�J B	)37 HK.U4T.U435 H PVPg7 13-[JC- \]=3.VJC-:A#FIHKJ H ? - 7 -GJm9ap Y - 4T-�� 7 FTJC-:9;-G4 7�7 13-^9>= ? ? HKJ *cBKML7 13-

. ? F P - ? -G4 7 H 7 . B 4#F3J B Ra-:A_=3J@- �

�(/�� � 	 � � & * ����� 
	� � �!� � � � � 	 ���
&�� - �0&
�2� � /"� �

� 13-[F3J B R -:A_=3J@- . 9�9>1 B:Y 4!.V4 �0.V5	=3J@- .��ht#HK4IAW9>= ? ? HKJ@.10G-�AZH�9 MXB�PUPVBKY 9

� �E-G43-�JmH 7 - 7 13- M H	A+.U435#F3J B Ra-:9C9�=I9>.V435 � B =34T5�H:4IA�� -:H:= P .V-G=gf 9 �;D � �8H P 5 B JC. 7 1 ? 
 - 9 � �

� �E-G43-�JmH 7 - 7 1T-�4IHKJ@J B:Y  ) HK4IA �sHK=I9@9>.<H:4�4 B .<9;-�l_. H $ PV7 -GJ@.U435 HK4�.<A+-G4 7 .<RGH P HK4 A�.V4IA_-�

FI-G4IA+-G4 7 A_. 9 7 JC. ) = 7 -:A b . � . � A�� d ��H:=I9C9;.<H:4�9;-:\2=3-G4IR - 7 13J B =35	1 HWA_.U5�. 7 H P � = 7C7 -GJ YjB J 7 1

$ PV7 -GJ Y . 7 1 ) H:4IA Y .<A 7 1 � 	 HK4 A B J A_-GJ 7 
 8 � �

� 6 ATA 7 13-^H	A3A+. 7 .Vl2- �sHK=I9@9>. HK4!4 B .<9;- 7@Bc7 13- M H	A+.U435#F3J B Ra-:9C9��

.�9



0 5 10 15 20 25 30
40

45

50

55

60

65

 SNR in dB  

  M
ea

n 
ve

loc
ity

 e
sti

m
at

e 
(k

m
/h

)

 IQ−based estimation  with v=60 km/h and ideal fm=0.0694  

IQ:SNR unknown
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SNR estimate
True SNR    
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 Squared−envelope−based  estimation  with v=60km/h and ideal fm=0.0694  
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 Squared−envelope−based estimation  with v=20 km/h
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 IQ−based  estimation for a data modulated carrier  

True velocity
SNR=10 dB    
SNR=20 dB    
SNR=30 dB    
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 Squared−envelope−based  estimation for a data modulated carrier  

True velocity
SNR=15 dB    
SNR=20 dB    
SNR=30 dB    
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 IQ−based estimation  with v=60 km/h and ideal fm=0.0694  

IQ:SNR unknown     
IQ:SNR known       
Complex:SNR unknown
Complex:SNR  known 
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 IQ−based estimation  with v=60 km/h and ideal fm=0.0694  

IQ:SNR unknown     
IQ:SNR known       
Complex:SNR unknown
Complex:SNR  known 
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 IQ−based estimation  with v=100 km/h and ideal fm=0.1157  
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Complex:SNR unknown
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Comparison for envelope−based  estimation  with v=60 km/h and ideal fm=0.0694  

Envelop:SNR is unknown
Envelope:SNR is known 
Cov:SNR is known      
Square:SNR is unknown 
Square:SNR is known   
LCR                   
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 Comparision  for envelope−based estimation  with v= 100 km/h and ideal fm=0.1157 

Envelop:SNR is unknown
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SNR−independent estimation  with v=60 km/h and ideal fm=0.0694  

Envelope:SNR unknown
IQ:SNR  unknown     
Complex: SNR unknown
Square:SNR  unknown 
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SNR−independent estimation  with v=60 km/h and ideal fm=0.0694  

Envelope:SNR unknown
IQ:SNR  unknown     
Complex: SNR unknown
Square:SNR  unknown 
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SNR−independent estimation  with v=100 km/h and ideal fm=0.1157  

Envelope:SNR is unknown  
IQ:SNR is unknown        
complex IQ:SNR is unknown
Square:SNR is unknown    
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SNR−independent estimation  with v=100 km/h and ideal fm=0.1157  

Envelope:SNR is unknown  
IQ:SNR is unknown        
complex IQ:SNR is unknown
Square:SNR is unknown    
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SNR−dependent estimation  with v=60 km/h and ideal fm=0.0694 

Envelope:SNR is known  
IQ:SNR is known        
complex IQ:SNR is known
Cov:SNR is known       
Square:SNR is known    
LCR: SNR is known      
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SNR−dependent estimation  with v=60 km/h and ideal fm=0.0694 

Envelope:SNR is known  
IQ:SNR is known        
complex IQ:SNR is known
Cov:SNR is known       
Square:SNR is known    
LCR: SNR is known      
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SNR−dependent estimation  with v=100 km/h and ideal fm=0.1157 

Envelope:SNR is known  
IQ:SNR is known        
complex IQ:SNR is known
Cov:SNR is known       
Square:SNR is known    
LCR: SNR is known      
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SNR−dependent estimation  with v=100 km/h and ideal fm=0.1157 

Envelope:SNR is known  
IQ:SNR is known        
complex IQ:SNR is known
Cov:SNR is known       
Square:SNR is known    
LCR: SNR is known      
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CRLB and variance for IQ−based fm estimators  with v= 100 km/h 

IQ−based ACF:SNR is known  [1] 
CRLB for IQ−based fm estimators
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SNR−dependent estimation  with v=100 km/h and ideal fm=0.1157 

Cov:SNR is known            
LCR: SNR is known           
CRLB for envelope estimators
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90 percent confidence interval (Monte−carlo trials =30)

Variance for cov
COV Upper       
COV Lower       
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90 percent confidence interval (Monte−carlo trials =30)

Variance for LCR
LCR Upper       
LCR Lower       
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