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1/ H,-/ :/ ->-/4 1 00?8. @ H,1 7:843037:4-B 3/ 34 :/B H,:4 34. 0,:8:04-83.430. :8- C

� 34, 9E 0155:<18:418 � 30,:8B I4155 12 4,- �153430:5 I03-/0- � -7:849 -/4 :4 � 30- @ :/B H 34, 2?/B3/6
2819 4,- �IL ;. J+� 78168:9 �:. 12 L:55 ����� @ J :9 -Q75183/6 4,- 21 551H 3/6 K?-.431/ P 3. 34 7 1..3< 5- 41
<?35B 78-B3043>- 91B-5. 12 01/O304 <:.-B 1/5E 1/ 51/6A4-89 ->-/4 B:4: -Q48:04-B 2819 /-H . 8-7184.M J.
: 7?8-5E B:4:AB83>-/ :7781:0, 41 91B-53/6 4,- 6-/-.3. :/B ->15?431/ 12 01/O304 3/ >:831?. 8-631/. 12
4,- H185B ->-/ 71..3< 5-M +,3. 3. :/ -973830:5 K?-.431/ :<1?4 4,- 3/2189 :431/ 01/4-/4 12 :?419:430:55E
-Q48:04-B ->-/4 B:4: @ :/B 8-K?38-. 4,- B->-5179-/4 12 :561834,9 . 4,:4 0:/ <?35B :/B 48:0G .41 0,:.430
91B-5. 12 01/O304 ->15?431/ <:.-B 1/ 51HA5->-5 ->-/4 B:4: C

T 083430:5 .4-7 3. 41 S/B : .?34:< 5- 8-78-.-/4:431/ 218 4,- ->-/4 B:4: .48-:9 ' : ,34,-841 ?/.15>-B
781< 5-9 C �- ,:>- -Q7518-B .->-8:5 0,130-. @ :/B 4,- 8-.?54 12 1/- 12 4,-.- 3. .,1H/ 3/ L 36?8- � C J/
4,3. -Q7 -839-/4 @ H- :668-6:4-B ->-/4 B:4: 2819 4,- D 3BB5- k:.4 1>-8 4,- 5:.4 4H-/4E E-:8. 3/41 : 1/-A
B39 -/.31/:5 439 - .-83-. @ H 34, -:0, -5-9-/4 8-78-.-/43/6 :/ :>-8:6-B .018- 12 ->-/4. �8:/63/6 2819 � l�
218 01 17 -8:43>- ->-/4. 41 A l� 218 ,1.435- 1/-.� 218 4H1 H--G 7 -831B. 1>-8 :55 7:38. 12 01?/483-. 3/ 4,-
8-631/ C +,3. 439- .-83-. 4?8/. 1?4 41 < - /1/A.4:431/:8EC +,- :561834,9 30 781< 5-9 3. P & ���� � ���� ����
��������� ��' � ������0 *�1 #� 1 � #����' ��� ��� ) ��) ������ � 	*�� �� �* � ���$�� �( �* � ��������������� �

�� 1 � ��&' ��� �* � ��' � ������ �� �� ����; ��������� ��&' ���� � � �1 %�� 1 � 4 � ) ��#�%���� ' �#�;�
���� �* ��� ��������� ��&' ���� � � �1 %�� 1 � #���%� �* � ����� �( � %*��& � �� # ��' �%� �� �$%* � ��' �
������ � T/.H-8. 41 -:0, 12 4,-.- K?-.431/. ,:. 8-:5 H185B .36/3S0:/0- C I3/6?5:8343-. :8- : 4E7- 12 /1/A
.4:431/:834E 4,:4 0188-.7 1/B 41 :<8?74 0,:/6-. 3/ 4,- 439- .-83-. C �-3/6 :< 5- 41 B-4-04 4,- 1/.-4 12 :
.3/6?5:834E 781>3B-. ?. H 34, 4,- <:.3. 218 78-B3043/6 : B3.01/43/?1?. 0,:/6- 3/ 4,- ,1.43534E 5->-5. C

U?8 8-.?54. 4,?. 2:8 :8- -Q48-9 -5E -Q0343/6 C �- 0:/ B-4-04 .3/6?5:8343-. 3/ 4,- :668-6:4-B ->-/4
.018- 439- .-83-. ?.3/6 01/43/?1?. H:>-5-4. :/B D:55:4 ;. 91B?5?. 9:Q39: 4-0,/3K?- C +,-E 0188-.7 1/B
>-8E 051.-5E 41 9 3534:83F-B 3/4-8.4:4- B3.7?4-. 3/ 4,3. 8-631/ 1>-8 4,- 5:.4 4H-/4E E-:8. C L?84,-8 @ H 34,
,36, 781<:<3534E@ H- 0:/ 78-B304 .3/6?5:8343-. :< 1?4 -36,4 H--G. < -218- 4,-E 1 00?8 C J < -53->- 4,:4 1?8
781= -04 ,:. 4,- 7 14-/43:5 41 0,:/6- 4,- .03-/0- 12 01/O304 78-B30431/ 3/ : 2?/B:9-/4:5 H:E@ :/B 41 :BB
.36/ 3S0:/45E 41 4,- B-.36/ 12 :561834,9 . 218 :/:5EF3/6 /1/A.4:431/:8E 439- .-83-. 1>-8 51/6 439- .0:5-. C

Z [� ]^_
 `��ic�b� b�i ^�f� bcd _hd�^b�eg � ��^ ��c_g b` ci���^a�
� -4H18G 81?43/6 :561834,9 . ?.-B 41B:E 0:50?5:4- .,184-.4 7:4,. < -4H--/ /1B-. C +,- 01.4 12 : 7:4, 3. 4,-
.?9 12 4,- 01.4 12 :55 53/G. 1/ 4,:4 7:4, C +,- 01.4 12 : 53/G 0:/ < - .4:430 18 BE/:9 30 �3 C- C@ : 2?/0431/ 12
48:N 0 1/ 4,- 53/G � C +,- < -/-S4 12 81?43/6 ?.3/6 BE/:9 30 01.4 9-4830. 3. 4,:4 7:4,. 0:/ <- 8-0197?4-B
<:.-B 1/ 78->:353/6 48:N 0 7:44-8/. 41 8-B?0- 01/6-.431/ @ 7:0G-4 B-5:E@ :/B 7:0G-4 B817. C � -.7 34- 4,-38
:B>:/4:6-. @ BE/:9 30 9-4830. :8- /14 H 3B-5E ?.-B 3/ 41 B:E ;. J/4-8/-4 C +,- 4-0,/30:5 8-:.1/. :8- 4,:4
4,- 1>-8,-:B. 12 ?7 B:43/6 81?4-. <:.-B 1/ BE/:9 30 53/G 01.4. :8- >-8E ,36, :/B 3/08-:.- H 34, 3/08-:.-B
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Analyzed Signal  (length = 520)

50 100 150 200 250 300 350 400 450 500
−50

0

50
Coefficients Line − Ca,b   for scale a = 128  (frequency =   0.008)

50 100 150 200 250 300 350 400 450 500
  1 14 27 40 53 66 79 92105118131144157170183196209222235248

Local Maxima Lines

Scale of colors from MIN to MAX

Ca,b Coefficients  − Coloration mode : init + by scale + abs     

  1 14 27 40 53 66 79 92105118131144157170183196209222235248
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Analyzed Signal  (length = 520)

50 100 150 200 250 300 350 400 450 500
−20

0

20
Coefficients Line − Ca,b   for scale a = 128  (frequency =   0.008)

50 100 150 200 250 300 350 400 450 500
  1 14 27 40 53 66 79 92105118131144157170183196209222235248

Local Maxima Lines

Scale of colors from MIN to MAX

Ca,b Coefficients  − Coloration mode : init + by scale + abs     

  1 14 27 40 53 66 79 92105118131144157170183196209222235248
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/-4H18G 48:N 0 @ :/B .?0, 81?4-A?7 B:4-. 124-/ 0:?.- 1.0355:431/. :/B 3/.4:< 35343-. C
� 34, �-4-8 � 8?.0,-5 12 � 30- �/3>-8.34E :/B .4?B-/4 �1,//E �,-/ @ :/B H 34, .?77184 2819 I1?4,A

H-.4-8/ �-55 @ J B->-517 -B : /-H 2:9 35E 12 48:N 0A.-/.343>- 81?43/6 :561834,9 . 218 BE/:9 30 /-4H18G. C +,-
781< 5-9 12 S/B3/6 17439 :5 81?4-. 3/ : /-4H18G 0:/ < - 91B-5-B :. : B3.483<?4-B 8-3/2180-9-/4 5-:8/3/6
781< 5-9 C J/ 2:04 @ 1/- 12 4,- 7 17?5:8 :561834,9 . 3/ 0?88-/4 ?.- @ 0:55-B 4,- B 3.4:/0-A>-0418 :561834,9 @
7 -82189 . �-559 :/ ?7B:4-. 12 : B3.483<?4-B B3.4:/0- 2?/0431/ � P �/�� 8 � C � 8-018B. :4 ->-8E /1B- @
4,- .,184-.4 B3.4:/0- 41 ->-8E 14,-8 /1B- 3/ 4,- /-4H18G C � -36,< 183/6 /1B-. -Q0,:/6- 4,-38 1H/ � ;. :/B
51 0:5 53/G 01.4. @ ?/435 01/>-86-/0- C +,- 7839:8E 0,:55-/6- 3/ 4,3. -/> 381/9-/4 3. 9:3/4:3/ 3/6 17439 :5
81?4-. 3/ 4,- 2:0- 12 4H1 B3.43/04 4E7 -. 12 /1/A.4:431/:8343-. P 417 1516E 0,:/6-. 0:?.-B <E 53/G�/1B-
2:35?8- 18 8-01>-8E :/B 53/G 01.4 0,:/6-. 0:?.-B <E /-4H18G 48:N 0 C

+,- 6-/-8:5 K?-.431/ @ 12 H,30, 4,- 81?43/6 781< 5-9 3. :/ 3/.4:/0- @ 3. P *�1 #� 1 � #���&� #�����:$ ��#
����( ��%�' ��� ;������& �;& ����*'� �*�� ' ������� �) ��' �; )�;�%��� �� �������' ���� 1 ��* ������������������
�*�� �%%$� �� #�� ���� � ��' � �%�;�� � � �1 #� 1 � #�' �������� �* ��� �� �%��� �����0 :��* �* ������%�; ; ��#
��) ���' ����; ; �

+8:B3431/:5 B3.483<?4-B 8-3/2180-9-/4 5-:8/3/6 :561834,9 . :8- �� #���%� ) ��*���') ;��& :561834,9 . C
� -36,< 18. -Q0,:/6- 01.4. 12 -B6-. 53/G 3/6 4,-9 :. H-55 :. 4,-38 1H/ -.439 :4-. 12 4,- 01.4 12 4,- .,184A
-.4 7:4, < -4H--/ 4,-9 .-5>-. :/B 4,- 14,-8 /1B-. 3/ 4,- /-4H18G C J/B38-04 7:4,A.:9753/6 :561834,9 .
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2% Hot Destinations: Routing Algorithm Comparisons

Scout-DV 2% Hot
DV 2% Hot
LS 2% Hot
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10% Hot Destinations: Routing Algorithm Comparisons

Scout-DV 10% Hot
DV 10% Hot
LS 10% Hot
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?7B:4- :55 7:4,. 3/ 4,- /-4H18G .39?54:/-1?.5E@ 3/ 8-.7 1/.- 41 4,- 0?88-/4 .E.4-9 .4:4- C +,3. ,:. 4,-
?/2184?/:4- -R-04 12 0:?.3/6 81?4- 1.0355:431/ @ :. ->-8E /1B- .H 340,-. 7:4,. 2819 : 0?88-/45E 01/6-.4-B
53/G 41 : 0?88-/45E ?/01/6-.4-B 1/- C

J B->-517 -B : /-H 2:9 35E 12 B3.483<?4-B 8-3/2180-9 -/4 5-:8/3/6 :561834,9 . 4,:4 5-:8/ 7:4, 01.4. 3/ 4,-
/-4H18G <E B38-04 .:9753/6 
l� @ ll� C k:0, /1B- 3/ 4,- /-4H18G .-/B. 781< -. �0:55-B :/4.� H,30, ?7B:4-
01.4 3/2189:431/ :51/6 :55 > 3.34-B /1B-. C J/2189 :431/ :<1?4 01.4. 3. 7817:6:4-B 1/5E 4,81?6, 4,- B 38-04
781< -. C � 38-04 .:9753/6 :561834,9 . -R-043>-5E B-01?75- 7:4, 8-0197?4:431/. :91/6 /1B-. @ -539 3/:43/6
.4:< 3534E 781< 5-9 . 4,:4 :83.- H 34, 48:B 3431/:5 :561834,9 . C j1H->-8 @ 4,- 81?4- 0197?4:431/ 1>-8,-:B.
3/08-:.- < -0:?.- 4,-8- 3. /1 71153/6 12 3/2189:431/ < -4H--/ /-36,< 18. C +1 G--7 4,-.- 1>-8,-:B. 51H @ H-
1/5E :551H : .9:55 28:0431/ 12 4,- /1B-. 3/ 4,- /-4H18G 41 7 -82189 B38-04 7:4, .:9753/6 ?7B:4-. C

T/:5E.3. 12 J/4-8/-4 7:0G-4 48:0-. .,1H . 4,:4 : ,36, 7 -80-/4:6- 12 /-4H18G 48:N 0 3. B-.43/-B 218 :
.9:55 /?9<-8 12 /1B-. C U/5E 4,-.- *�� /1B-. 7 -82189 B38-04A7:4, .:9753/6 41 ?7 B:4- 81?4-. 3/ 8-.7 1/.-
41 0,:/6-. 3/ 48:N 0 C T 55 14,-8 /1B-. ?.- 4,- 48:B3431/:5 :561834,9 . 41 0197?4- 81?4-. @ :/B ?7B:4- 4,-9
1/5E H,-/ 4,- /-4H18G 417 1516E 0,:/6-. C

+,- 7 -82189:/0- 12 1?8 ,E<83B :561834,9 3. .,1H/ 3/ L 36?8- � C J4 3. 1/- 12 4,- S8.4 81?43/6 4-0,/3K?-.
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4,:4 3. .4:< 5- ?/B-8 BE/:9 30 01.4 9 -4830. @ :551H 3/6 218 .7 534. 3/ 01/6-.4-B 48:N 0 4,:4 0://14 < - 9:B-
<E 48:B3431/:5 81?43/6 :561834,9 . C J4 ,:. 51H-8 1>-8,-:B. :/B <-44-8 81?4- K?:534E 4,:/ 0?88-/4 81?43/6
9-4,1B. C �- 7?<53.,-B 4,3. :561834,9 :4 4,- 417 /-4H18G 3/6 01/2-8-/0- 
�� C �- 3/481B?0-B 4,- 01/0-74
12 B38-04 7:4, .:9753/6 8-3/2180-9-/4 5-:8/-8. 
l�� ' 1?8 J��TJ l((� 7:7 -8 3. 034-B <E .?<.-K?-/4 H18G
1/ /-4H18G 81?43/6 ?.3/6 8-3/2180-9 -/4 5-:8/3/6 C U?8 ,E<83B < 5-/B 12 B38-04A7:4, :/B 3/B38-04A7:4,
.:9753/6 3. 1/- 12 4,- 2-H 8-3/2180-9-/4 5-:8/3/6 :561834,9 . 4,:4 ,:. < --/ .?00-..2?55E S-5B-B 3/ 4,-
01/4-Q4 12 : 5:86-A.0:5- 8-:5AH185B 781< 5-9 C

Z [� �ic��^ �f�b�c ��^ _f��c�g �f� �f����^ g �� bhi ^�����
DE 61:5 3. 41 <?35B :/ :?41/191?. 91<35- 81< 14 4,:4 63>-. 41?8. 12 4,- � 30- �/3>-8.34E 0:97?. C � ,35-
4,-8- :8- 9 :/E .?00-..2? 5 91<35- 81< 14. 4,:4 :?41/191?.5E /:> 36:4- :/B -Q7518- ��#��� -/>381/9-/4.
53G- 9?.-?9 . :/B 1N 0-. 1>-8 -Q4-/B-B 7 -831B. 12 439 - @ 4,-8- :8- >-8E 2-H -Q:975-. 12 1?4B118 81< 14. C
+,3. 3. < -0:?.- 1?4B118 -/>381/9-/4. :8- ,36,5E >:83:< 5- C +,- 0,:55-/6- 12 .1 5> 3/6 4,- 9:77 3/6 :/B
51 0:53F:431/ 781< 5-9 218 1?4B118 81< 14. 3. .4355 17 -/ C � :�;���� �*�� ) $��$��& �* � ��& �� �����& & ��; �(
:$�;#��& �� �$����' �$� �$�#��� ��$� &$�#� ( �� �� $�:�� %�') $� 1 �; ; �#���%� �* � �%��� %� �( ��:$��
����& ����� �� $����$%�$��# �$�#��� �������' ���� �

� 34, .->-8:5 ?/B-868:B?:4- .4?B-/4. 3/ 0197?4-8 .03-/0- :/B -5-04830:5 -/63/--83/6 :/B H 34, .?77184
12 4,- I0,115 12 k/63/--83/6 :4 � 30- �/3>-8.34E@ J ,:>- B->-517 -B : 51HA01.4 @ 81<?.4 51 0:53F:431/ 9-4,1B
218 :/ 1?4B118 41?8 6?3B- 81< 14 C +,- 81< 14 3. -K? 377 -B H 34, 1/A< 1:8B 1B19-48E :/B : 0,-:7 B3R-8-/43:5
9 :83/- 	�I .E.4-9 C J4 2?.-. 1B19-48E :/B 	�I B:4: ?.3/6 -Q4-/B-B < :59:/ S54-83/6 C +,- < 366-.4
0,:55-/6- 3. ,:/B53/6 4H1 4E7 -. 12 ������������������ 3/ 	�I B:4: K?:534EC +,-8- :8- :<8?74 0,:/6-. 3/
	�I 71.3431/ 8-:B3/6. 0:?.-B <E .?BB-/ 1<.48?0431/. 41 53/-A12A.36,4 :00-.. 41 .:4-5534-. H,-/ 4,- 81< 14
3. /-:8 5:86- 01/08-4- .48?04?8-. C D18- 68:B?:5 0,:/6-. 3/ 	�I B:4: K?:534E :8- 0:?.-B <E B3.7:8343-.
3/ :491.7,-830 01/B3431/. C �- <?35B :/B 48:0G 01/B3431/:5 781<:<3534E 91B-5. 12 4,-.- >:83:431/. @ <E
:043>-5E :/B 8-7 -:4-B 5E .:9753/6 	�I B:4: :51/6 B3R-8-/4 81?4-. C +,-.- B 3.483<?431/. :8- ?7 B:4-B
01/43/?1?.5E <E -Q71/-/43:5 2186-443/6 41 ,:/B5- B8324 3/ 	�I B:4: K?:534EC

�- -Q7 -839 -/4:55E B-91/.48:4- 
l�� 4,:4 1?8 51 0:53F:431/ 4-0,/3K?- H,30, -Q7530345E 91B-5. :/B
5-:8/. >:83:431/. 3/ 	�I B:4: 7-82189 . < -44-8 4,:/ 4,1.- 4,:4 B1 /14 :B:74 41 .?0, >:83:431/. C � 34,
: 	�I 8-0-3>-8 4,:4 B-53>-8. l 9 -4-8 :00?8:0E 3/ 05-:8 .7:0-. :/B l�A l� 9-4-8 :00?8:0E 14,-8H 3.- @ H-
,:>- <--/ :<5- 41 51 0:53F- 01/.3.4-/45E 41 H 34,3/ 
� 09 4,81?6, : 0,:55-/63/6 41?8 12 4,- k/63/--83/6
�?:B8:/65- 12 � 30- �/3>-8.34EC +,3. 3. 1/- 12 4,- S8.4 B-91/.48:431/. 12 :00?8:4- 51 0:53F:431/ 3/ :/
-/>381/9-/4 :. 0,:55-/63/6 :. :/ ?8<:/ 0:97?. C

Z [� 	�_
� b�i `�g
 bhi^�
J/ 4,- 7:.4 B-0:B- @ H- ,:>- .--/ :/ -Q751.31/ 3/ 4,- /?9<-8 12 0197?4-8. 3/ ?.- :/B 3/ 4,-38 B3>-8.34EC
T . 0197?4-8. ,:>- 21?/B /-H :77530:431/. @ B->-517 -8. :/B ?.-8. ,:>- /-H 78318343-. 218 4,-38 78168:9 . C
+8:B3431/:55E@ ?.-8. ,:>- H:/4-B 78168:9 . 41 8?/ 2:.4 C �1H @ 3..?-. .?0, :. 01B- .3F- @ 7:6- 2:?54. @ :/B
71H-8 01/.?97431/ ,:>- < -019- 397184:/4 C I3/0- 91.4 0197?4-8. 8?/ 019735-B 78168:9 . @ : 5:86- 7:84
12 4,- 8-.7 1/.3< 3534E 218 :BB8-..3/6 4,-.- 3..?-. 2:55. 41 4,- 019735-8 C � ,35- H- ?/B-8.4:/B ,1H 41 <?35B
,36,AK?:534E 019735-8. 4,:4 781B?0- -N 03-/4 01B- 218 91.4 91B-8/ 781 0-..18. @ :04?:55E <?35B3/6 .?0, :
019735-8 3. :/ -Q7-/.3>- @ 5:< 18A3/4-/.3>- -R184 4,:4 8-K?38-. -Q7 -84.� >3F C@ 019735-8 H834-8. H,1 :8- 3/
.,184 .?775EC

T 9:= 18 01971/-/4 12 : 019735-8 H834-8 ;. -Q7 -843.- 3. 4,- :< 3534E 41 .-5-04 01 B- 48:/.2189 :431/.
:/B B-4-89 3/- 4,- 18B-8 3/ H,30, 41 :775E 4,-9 @ 218 :/E 78168:9 78-.-/4-B 41 4,- 019735-8 C 	-/A
-8:55E@ : .9:55 /?9<-8 �4H1 18 4,8-- � 12 B3R-8-/4 48:/.2189:431/ .-K?-/0-. :8- <?/B5-B :. 5->-5. 12
17439 3F:431/ C +,- 0,130- 12 : 48:/.2189:431/ .-K?-/0- ,:. : B38-04 397:04 1/ 4,- K?:534E 12 01B- 4,:4
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4,- 019735-8 6-/-8:4-. C D:G3/6 611B 0,130-. 3. B3N 0?54 218 .->-8:5 8-:.1/. C +,- .,--8 /?9<-8 12 01 B-
48:/.2189 :431/. 41 0,11.- 2819 3. B:?/43/6 C +,- 8-5:431/.,37 <-4H--/ 2-:4?8-. 12 4,- 3/7?4 78168:9 :/B
39781>-9-/4. �18 B-68:B:431/.� 781B?0-B <E : .3/65- 01 B- 48:/.2189 :431/ 3. /14 2189 :55E 0,:8:04-83F-B C
+,- 3/4-8:0431/ < -4H--/ 4,- 01B- 48:/.2189:431/. 4,-9 .-5>-. 3. 7 1185E ?/B-8.411B C

L819 : 4E730:5 ?.-8 ;. 7 13/4 12 > 3-H @ : 019735-8 3. : < 5:0G < 1Q 4,:4 1/5E :551H . : 2-H B3.08-4-
17439 3F:431/ 5->-5. 41 < - .-4 C +,-8- 3. /1 H:E 41 0199?/30:4- : /-H 1<= -043>- 2?/0431/ �- C6 C@ 17439 3F-
.3F- 12 019735-B 01B- � 41 34 C � .3/6 ,?9:/ 019735-8 H834-8. 41 B-.36/ 48:/.2189:431/ .-K?-/0-. 218 ->-8E
01/0-3>:< 5- 78168:9 05:.. @ 4:86-4 9 :0,3/- :80, 34-04?8- :/B 1<= -043>- 2?/0431/ 3. /14 : .0:5:< 5- .15?431/ C

J :9 -Q75183/6 4,- 21 551H 3/6 K?-.431/ H 34, 0155:< 18:418. < -34, �117 -8 :/B � 3/B: +180F1/ 12 � 30-
�/3>-8.34E@ H 34, .?77184 2819 � IL ;. J+� 78168:9 P 3. 34 7 1..3< 5- 41 <?35B :/ :B:743>- 019735-8 4,:4
:?41/191?.5E .-5-04. 01 B- 48:/.2189:431/. :/B 4,-38 :77530:431/ 18B-8 @ <:.-B 1/ 4,- 3/7?4 78168:9 @
4,- 7 -82189:/0- 0,:8:04-83.430. 12 4,- 4:86-4 9:0,3/- @ :/B :/ -Q753034 1<= -043>- 2?/0431/M

+,3. 3. :/ 3/.4:/0- 12 4,- 21 551H 3/6 6-/-8:5 781< 5-9 H 34, 4,- B-.36/ 12 :B:743>- -9<-BB-B .E.4-9 . P
1*�� ��) �%�� �( �* � �������' ���0 ���" ��# �:� �%��� � ( $�%���� #��� � � ���' ���# �� ' �#�; �� ��#�� ��
�; ;�1 �$����' �$� #�%������' �"��& � 
�� �* ��� ' �#�;� :� :$�;� ( ��' �%����; & ��* ���# �:���������� � L18
:B:743>- 019735-8. @ 4,- -/> 381/9-/4 3. 4,- 4:86-4 9:0,3/- :80,34-04?8- :/B 4,- 4:.G 3. 019735:431/ 12
4,- 63>-/ 3/7?4 78168:9 C +,- B-03.31/ 4,:4 /--B. 41 < - 9:B- 3. 4,- .-5-0431/ 12 :/ 48:/.2189:431/
.-K?-/0- 4,:4 17439 3F-. 4,- 63>-/ 1<= -043>- 2?/0431/ C U<.-8>:431/. 0188-.7 1/B 41 ->:5?:431/ 12 4,-
1<= -043>- 2?/0431/ :24-8 019735:431/ H 34, : .7 -03S0 48:/.2189:431/ .-K?-/0- C

�- ,:>- <?354 : 78-539 3/:8E >-8.31/ 12 .?0, :/ :B:743>- 019735-8 
l
 @ l�� C +,3. 019735-8 5-:8/.
91B-5. 12 4,- 397:04 �H 34, 8-.7 -04 41 : >:83-4E 12 1<= -043>- 2?/0431/.� 12 34. 48:/.2189:431/ .-K?-/0-.
1/ B3R-8-/4 78168:9 05:..-. :/B 4:86-4 :80,34-04?8-. C J4 B1-. .1 <E <3:.-B 8:/B19 .:9753/6 12 4,-
.7:0- 12 48:/.2189:431/ .-K?-/0-. C T 24-8 : 48:3/3/6 7,:.- @ 4,- 019735-8 ?.-. 4,- 91B-5. 41 4:3518 :
48:/.2189 :431/ .-K?-/0- 218 : 63>-/ 78168:9 @ 4:86-4 9:0,3/- :/B 1<= -043>- 2?/0431/ C

J/ 1?8 -:85E -Q7 -839-/4. @ 8-7184-B 3/ 
l�� @ H- 17439 3F-B : .-4 12 H-55AG/1H/ < -/0,9:8G 78168:9 . 218
01 B- .7:0- ?.3/6 : .3975- < 3:.-B 8:/B19 .:9753/6 :561834,9 <:.-B 1/ 6-/-430 :561834,9 . C +,- 8-.?543/6
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.-K?-/0-. E 3-5B-B :/ :>-8:6- 12 l�� 8-B?0431/ 3/ 01B- .3F- 1>-8 : .4:/B:8B 17439 3F3/6 019735-8 C +,-
01978-..-B 01B- H:. 1/ :>-8:6- ��� 2:.4-8 4,:/ 4,- 1836 3/:5 17439 3F-B 01B- C +,- < -.4 01/>-/431/:5
4-0,/3K?-. 218 01B- 01978-..31/ 3/ 4,- 019735-8 0199?/34E 6-4 : �� 8-B?0431/ 1/ .7:0- @ <?4 .51H B1H/
01B- <E �� 1/ 4,- .:9- <-/0,9:8G. C

+1 .0:5- 4,- 019735-8 41 830,-8 1<= -043>- 2?/0431/. @ H- /--B 41 B->3.- /-H 91B-5. 218 0:74?83/6
4,- -R-04 12 48:/.2189:431/ .-K?-/0-. 1/ 78168:9 . 8?//3/6 1/ .7 -03S0 4:86-4 :80, 34-04?8-. C J/ 4,-
-Q7-839-/4. B-4:35-B 3/ 
l
� @ 1?8 61:5 H:. 41 ?/B-8.4:/B 4,- 397:04 12 -:0, .-K?-/0- 3/ 4,- .7:0- @ 41
,-57 ?. B-4-89 3/- 4,- G 3/B. 12 01/B3431/:5 781<:<3534E B3.483<?431/. 1>-8 48:/.2189:431/ .?<.-K?-/0-.
4,:4 /--B 41 <- <?354 C �- 0,1.- : < -/0,9:8G 78168:9 0:55-B �S GR @ : L1848:/ 78168:9 H 34, 

 <:.30
< 51 0G. :/B : 01975-Q 01/4815AO1H 68:7, H,30, B3.7 5:E. 3/4-8-.43/6 <-,:> 318 2819 :/ 17439 3F:431/
.4:/B713/4 C J4 3. .9 :55 -/1?6, 218 ?. 019735- 4,- 78168:9 H 34, :55 ��� .-K?-/0-. 12 5-/64, 4-/ B8:H/
2819 : .?34- 12 4,- S>- 48:/.2189 :431/. G/1H/ 41 < - ?.-2?5 218 4,3. 78168:9 C 	-/-8:43/6 4,- 8-.?54. 12
��� 019735-. H:. : 9:..3>- 0197?4:431/:5 -Q7 -839-/4 H,30, 411G :7781Q 39 :4-5E � ��� 91/4,. C +,-
B3.483<?431/ 12 1<= -043>- 2?/0431/ >:5?-. 218 4,-.- .-K?-/0-. 3. .,1H/ 3/ L36?8- � C l�� 12 4,- .15?431/.
:8- H 34, 3/ l�� 12 4,- >:5?- 12 4,- .3/65- 651<:5 17439?9 3/ 4,3. .7:0- 12 .-K?-/0-. C +1 ?/B-8.4:/B 4,-
B3.483<?431/ 12 4,-.- �611B	 .1 5?431/. @ H- B-> 3.-B : ,355 0539< -8 H 34, 8:/B19 3F-B 8-.4:84. 41 34-8:43>-5E
39781>- : 8:/B19 5E 3/ 343:53F-B .-K?-/0- 12 48:/.2189:431/. 12 5-/64, 4-/ C �- 1<.-8>-B 4,:4 (
 C(��
12 4,- .15?431/. 21?/B <E 4,3. :561834,9 H-8- H 34,3/ l�� 12 4,- 651<:5 9 3/39?9 C J4 B-91/.48:4-B
4,:4 H 34, :/ :7781783:4- /?9<-8 12 8-.4:84. @ 4,- 781<:<3534E 12 S/B3/6 : 611B .15?431/ 3. >-8E ,36,
B-.7 34- 4,- 78-7 1/B-8:/0- 12 51 0:5 9 3/39: :/B 4,- 8-5:43>- .7:8.34E 12 611B .15?431/. C L 36?8- � .,1H .
4,- B3.483<?431/ 12 4,- /?9<-8 12 .4-7. 4:G-/ �.H:7. 12 -5-9-/4. 3/ 4,- .-K?-/0- � <E 4,- 8:/B19 3F-B
,355 0539< -8 < -218- 34 .-445-. 3/41 : 51 0:5 9 3/39?9 C U/ :>-8:6- @ ,:52 12 4,- -5-9-/4. 3/ : 8:/B19 5E
3/343:53F-B .-K?-/0- ,:>- 41 < - 91B3S-B 41 1<4:3/ : 611B .15?431/ C �- ,:>- :5.1 <?354 .-K?-/43:5 91B-5.

(



0,:8:04-83F3/6 4,- .-K?-/0- .7:0- C L18 4,3. @ H- 48:3/-B j 3BB-/ D:8G1> D1B-5. �jDD.� 41 B3.43/6?3.,
611B .-K?-/0-. 2819 7118 1/-. ?.3/6 .->-8:5 ,?/B8-B 8:/B19 5E B8:H/ .-K?-/0-. 2819 4,- -/438- .7:0- C
+,-.- 48:3/-B jDD. :8- :< 5- 41 05:..32E 4,- 8-9:3/3/6 .-K?-/0-. :00?8:4-5E@ :/B 4,- .48?04?8- 12 4,-
jDD. 8->-:5 51/6 8:/6- B-7 -/B-/03-. 3/ 611B 48:/.2189 :431/ .-K?-/0-. C

TB:743>- 019735-8. 4,:4 5-:8/ -Q7 53034 781<:<353.430 91B-5. 12 611B 48:/.2189:431/ .-K?-/0-. 0:/
6-/-8:4- 17439 3F:431/. 4:3518-B 41 7:8430?5:8 78168:9 . @ :80, 34-04?8-. :/B 1<= -043>- 2?/0431/. C D18-
-Q4-/.3>- -Q7 -839-/4:5 H18G 2819 H,30, J ,17 - 41 :<.48:04 6-/-8:5 :043>- .:9753/6 .0,-9-. 218 5-:8/3/6
91B-5. 12 3/4-8:0431/. < -4H--/ 91B?5-. 3/ : 5:86- .E.4-9 @ 3. ?/B-8H:EC +,- 9-4,1B. H 355 < - ?.-B 41
6-/-8:4- 781<:<353.430 91B-5. 12 4,- 3/4-8:0431/ < -4H--/ 01B- 48:/.2189:431/. :>:35:< 5- 3/ : 019735-8 C
U?8 /-H � IL J+� :H:8B 41 7?8.?- 4,3. > 3.31/ 1>-8 4,- /-Q4 S>- E-:8. 63>-. ?. 4,- 177184?/34E 41 <?35B
:/B S-5B :B:743>- 019735-8. C �- ,17 - 41 0,:/6- 4,- -01/19 30. 12 4,- 781 0-.. 12 <? 35B3/6 @ 4?/3/6 @ :/B
?.3/6 17439 3F3/6 019735-8. 1>-8 4,- /-Q4 S>- 41 4-/ E-:8. C

Z [� 	 `� b�i i�
 i^bgic�_� b�c bc 
^��ibc `^���_hh�d^_
e�
� ,35- 4,-8- :8- 1>-8 l�� 7814-3/ .-K?-/0-. G/1H/ @ 5-.. 4,:/ ���� 12 4,-9 ,:>- 4,-38 .48?04?8-. B-4-8A
9 3/-B C �8E.4:553F:431/ 12 : < 31 51630:5 9 :081915-0?5- 3. 4,- -..-/43:5 S8.4 .4-7 3/ .48?04?8- B-4-89 3/:431/
<E � A8:E 08E.4:55168:7,EC �8E.4:553F:431/ 12 : /-H 9:081915-0?5- 3. .4355 >-8E 9?0, : 483:5 :/B -8818
781 0-.. 8-K?383/6 4,- .-:80, 12 : 5:86- 7:8:9 -4-8 .7:0- 12 -Q7 -839 -/4:5 .-443/6. C J4 4:G-. :/EH,-8-
< -4H--/ : 2-H H--G. 41 .->-8:5 E-:8. @ 41 S/B 4,- 8-5:43>-5E 2-H @ 3B31.E/08:430 01/B3431/. 4,:4 5-:B
41 B3R8:0431/ K?:534E 08E.4:5. C U>-8 4,- E-:8. @ 4,- 08E.4:55168:7,E 0199?/34E ,:. :00?9?5:4-B :/
-5-0481/ 30 8-7 1.3418E 12 :55 7?< 53.,-B 08E.4:553F:431/ 01/B3431/. 3/ 4,- � 31 51630:5 D:081915-0?5:8 �8E.A
4:553F:431/ � :4:<:.- ��D�� � C

� 34, .?77184 2819 4,- � Jj @ :/B H 34, 08E.4:55168:7,-8 :/B < 317,E.303.4 �1,/ �1.-/< -86 :/B 019A
7?4-8 .03-/43.4 � 8?0- �?0,:/:/ 12 4,- �/3>-8.34E 12 � 344.<?86, @ J H18G-B 1/ 4,- 21 551H 3/6 K?-.431/ P 3. 34
7 1..3< 5- ?.- 4,- :00?9?5:4-B B:4: 1/ .?00-..2?5 08E.4:553F:431/. 41 < 3:. 4,- .-:80, 218 01/B3431/. ?/B-8
H,30, /-H 9:081915-0?5-. H 355 08E.4:553F-M J. 34 7 1..3< 5- 41 5-:8/ 781<:<353.430 91B-5. 4,:4 0:74?8- 4,-
8-5:431/.,37 . < -4H--/ 9:081915-0?5:8 05:.. :/B 4,- .-4. 12 01/B3431/. ?/B-8 H,30, B3R8:0431/ K?:534E
08E.4:5. 0:/ < - 1<4:3/-BM T/14,-8 H:E 12 .4:43/6 4,3. 3. 41 8-0:55 �1< -53.4 D :Q �-8?4F ;. 2:91?. K?14-
4,:4 	08E.4:553F:431/ 3. : 53445- 53G- ,?/43/6 @ 8-K?383/6 G/1H 5-B6- 12 E1?8 78-E :/B : 0-84:3/ 51H 0?//3/6	 C
� .3/6 �-8?4F ;. :/:516E@ H- :.G @ :8- 4,-8- 611B 	,?/43/6 681?/B.	 3/ 4,- .7:0- 12 4,- -Q7 -839 -/4:5 01/A
B3431/. H,-8-3/ 34 3. 781S4:< 5- 41 01/0-/48:4- 1/- ;. -R184.M �1 B3R-8-/4 05:..-. 12 9:081915-0?5-. ,:>-
B3R-8-/4 	2:>1834- ,:?/4.	 4,:4 0:/ < - -Q75134-B <E : 0?//3/6 08E.4:55168:7,-8M �:/ 4,-.- ,:?/4. < -
91B-5-B :. 01/B3431/:5 781<:< 3534E B3.483<?431/. :/B 5-:8/-B B38-045E 2819 4,- �D�� M �:/ 4,- 91B-5.
< - ?.-B 41 B-.36/ .-4. 12 -Q7 -839 -/4:5 01/B3431/. 4,:4 9:Q 39 3F- 781<:<3534E 12 .?00-.. @ 6 3>-/ 4,- �D��
B:4:M

+,3. 5-:8/ 3/6 :/B :043>- -Q7 -839-/4:431/ 781< 5-9 3. :/ 3/.4:/0- 12 : 918- 6-/-8:5 K?-.431/ 4,:4
:83.-. 3/ 4,- 01/4-Q4 12 :B:743>- -9<-BB-B .E.4-9 . P � �1 #� 1 � #���&� �� �' :�##�# � ���' �*�� ;�����
' �#�;� �( ��� �� ����%���� 1��* �� �������' ���0 ��# $��� �* �' �� ' �"� #���%��# ) ��:�� �( �*�� �������' ���
�� ��4 �� �* �' ( $��* �� �

� .3/6 3/B?043>- 5-:8/3/6 
l( @ ��� �B-03.31/ 8?5-.� :/B .4:43.430:5 5-:8/ 3/6 �/:3>- �:E-. 05:..3S-8.� @ H-
,:>- <?354 ?.-2?5 78-B3043>- 91B-5. 4,:4 05:..32E -Q7 -839 -/4:5 01/B3431/. :. < -3/6 53G-5E 41 6-/-8:4-
B3R8:0431/ K?:534E 08E.4:5. 18 /14 C I19- 12 4,- B-03.31/ 8?5-. ,:>- -Q48:04-B :..1 03:431/. < -4H--/
-Q7-839-/4:5 7:8:9-4-8. 4,:4 H-8- ,34,-841 ?/G/1H/ 41 7814-3/ 08E.4:55168:7,-8. 
l(� C J/ 
l�� @ H- ?.-B
4,- -Q7 -839 -/4:5 B:4: 41 5-:8/ 4,- 01/B3431/:5 781<:<3534E B3.483<?431/. .7 -032E 3/6 : �:E-.3:/ /-4H18G
B-.083< 3/6 4,- 3/4-8:0431/. < -4H--/ 4,- -Q7-839-/4:5 7:8:9-4-8. C +,- 5-:8/-B �:E-.3:/ /-4H18G 3/2-8.
4,- 781<:<3534E 12 1<4:3/3/6 B3R8:0431/ K?:534E 08E.4:5. 6 3>-/ : .-4 12 -Q7-839-/4:5 01/B3431/. C +,-.-
-973830:55E B-83>-B 781<:< 35343-. 6?3B- :/ 3/01975-4- 2:04183:5 B-.36/ :561834,9 4,:4 6-/-8:4-. .-4. 12

l�
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-Q7-839-/4:5 01/B3431/. 91.4 53G-5E 41 .?00--B 63>-/ 4,- B:4: 3/ 4,- �D�� C U?8 -Q7 -839-/4 6-/-8:431/
78168:9 3. 0?88-/45E 3/ ?.- 3/ 4,- 08E.4:55168:7,E 0199?/34EC J4 7819 3.-. 41 39781>- 4,- 781<:<3534E
12 .?00-.. 12 2?4?8- 08E.4:553F:431/ 483:5. 1/ /-H 7814-3/. C

Z [� �i_^cbcd g ��ih� �� 
^��ibc�
^��ibc bc�i^_`� b�c
� 814-3/A7814-3/ 3/4-8:0431/. ?/B-853- :591.4 :55 0-55? 5:8 781 0-..-. 3/05?B3/6 ��T 8-7530:431/ @ 48:/.0837A
431/ @ .36/:553/6 :/B 0E05- 0-55 01/4815 C </1H 5-B6- 12 7814-3/A7814-3/ 3/4-8:0431/. 3. 083430:5 218 : >:83-4E
12 :77530:431/. @ 3/05?B3/6 7,:89 :0-?430:5 B-.36/ H,30, 3/>15>-. 4,- .-:80, 218 .9:55 536:/B. 4,:4 < 3/B
H 34, 5:86-8 9:081915-0?5-. C �-.. 4,:/ � Cl� 12 4,- -Q7 -04-B /?9<-8 12 7814-3/A7814-3/ 3/4-8:0431/. 218
4,- ,?9:/ 6-/19- ,:>- < --/ B-4-04-B :/B B10?9-/4-B > 3: H-4 5:< 18:418E -Q7 -839-/4. C +,3. 3. < -0:?.-
->-/ 4,- ,36,A4,81?6,7?4 H-4 5:< 18:418E 4-0,/3K?-. 218 B-4-043/6 7814-3/A7814-3/ 3/4-8:0431/. 4:G- :
51/6 439- 41 7-82189 C L?84,-8 @ .19- 12 4,- 9-4,1B. �- C6 C@ E-:.4A4H1A,E<83B � ,:>- ,36, 2:5.- 7 1.343>-
8:4-. C �197?4:431/:5 78-B30431/ 12 7814-3/A7814-3/ 3/4-8:0431/. <:.-B 1/ :>:35:< 5- -Q7 -839-/4:5 B:4:
1/ 3/4-8:0431/. :77 -:8. 41 < - -..-/43:5 41 9 :7 1?4 7814-3/A7814-3/ 3/4-8:0431/ /-4H18G. :4 4,- 6-/19 30
5->-5 C

+,- 781< 5-9 12 5-:8/ 3/6 78-B3043>- 91B-5. 12 7814-3/A7814-3/ 3/4-8:0431/. 2819 :>:35:< 5- 3/4-8:0431/
B:4: 3. :/ 3/.4:/0- 12 4,- 6-/-8:5 781< 5-9 12 5-:8/3/6 91B-5. 12 01975-Q .E.4-9 . 2819 1<.-8>:431/:5
B:4: C � ,:4 9:G-. 4,3. 3/.4:/0- 7:8430?5:85E 0,:55-/63/6 3. 4,:4 4,-8- 3. /1 .4:/B:8B :7781:0, 41 01/A
0-74?:53F3/6 :/B 8-78-.-/43/6 7814-3/A7814-3/ 3/4-8:0431/. C +,-8- 3. 68-:4 B3>-8.34E 3/ .?0, 3/4-8:0431/. @
8:/63/6 2819 1/-. 3/ H,30, 4,-8- :8- 2-H B38-04 01/4:04. < -4H--/ 4,- :9 3/1 :03B. 1/ 4,- 7814-3/.
��QQ� 536:/B. < 3/B3/6 41 Ij � B19:3/. 3. :/ -Q:975- � @ 41 1/-. �53G- 4,- 5-?03/- F377 -8� 3/>15> 3/6 :
5:86- /?9<-8 12 01/4:04 7 13/4. C J4 3. ?/53G-5E 4,-8-218- 4,:4 : .3/65- 91B-5 18 8-78-.-/4:431/ H 355 S4 :55
3/4-8:0431/. C T/14,-8 0,:55-/6- 3/ 4,3. 781< 5-9 3. 4,- 3..?- 12 >:53B:43/6 0197?4:431/:5 78-B 30431/. ' 4,-
615B .4:/B:8B 3. .4355 4,- 8-.?54 12 : H-4 5:< 18:418E -Q7 -839 -/4 C

� 34, 9E 0155:< 18:418 < :4,E D:44,-H . 12 � 30- �/3>-8.34E@ ,-8 7 1.4B1 0418:5 2-551H � 3/Q 3/6 +:/ @ :/B
9E .4?B-/4 �:= �:/BE17:B,E:E@ J ,:>- B->-517 -B :/ :7781:0, 218 <?35B3/6 91B-5. 12 7814-3/A7814-3/
3/4-8:0431/. 2819 B:4: C �- ,:>- 3B-/43S-B :/ 3/4-8-.43/6 :/B ?.-2?5 05:.. 12 7814-3/A7814-3/ 3/4-8:0431/.
218 H,30, �l� 4,-8- 3. -/1?6, B:4: 41 5-:8/ 81<?.4 91B-5. @ :/B ��� 218 H,30, 4,-8- :8- 7:843:5 4,-183-.
:001?/43/6 218 4,- 3/4-8:0431/ 3/ 4,- 534-8:4?8- C +,-.- ,?9:/A7 1.34-B 91B-5. 12 3/4-8:0431/ 1R-8 :

ll



B3R-8-/4 <:.3. 218 >-83S0:431/ 12 4,- 8-.?54. 12 1?8 0197?4:431/:5 78-B30418. C
�- ,:>- .4?B3-B 4,- 3/4-8:0431/. < -4H--/ 7814-3/. 01/4:3/3/6 Ij � B19:3/. :/B 7814-3/. 01/4:3/ 3/6

4,- �QQ� .-K?-/0- 91432 
� l� C Ij � B19:3/. ,:>- /1H <--/ 3B-/43S-B 3/ 918- 4,:/ ll�� B3R-8-/4
7814-3/. 3/ 186:/3.9 . 8:/63/6 2819 E-:.4 41 ,?9:/. C +,-E :04 3/ B 3>-8.- 781 0-..-. 3/05?B3/6 .36/:5
48:/.B?0431/ @ 0-55 0E05- 8-6?5:431/ @ :/B :043/ 186:/3F:431/ C J/B3>3B?:5 Ij � B19:3/. B3.7 5:E B3.43/04
< 3/B3/6 .7 -03S0343-. C j1H->-8 @ 9 :/E K?-.431/. 8-9:3/ 3/ 4,- .4?BE 12 Ij � B19:3/. :/B 4,-38 3/4-8:0431/
H 34, �QQ� 01/4:3/3/6 7814-3/. C � ,:4 :8- 4,- 2:0418. 4,:4 B-4-89 3/- 4,- :< 3534E 12 B3R-8-/4 Ij � B19:3/.
41 8-016/3F- 7:8430? 5:8 �QQ� 01/4:3/ 3/6 7814-3/.M 	 3>-/ : .-4 12 G/1H/ Ij �A�QQ� 3/4-8:0431/. :/B
/1/A3/4-8:0431/. @ 0:/ H- 5-:8/ : 05:..3S-8 41 B3.43/6?3., < -4H--/ 4,-9 <:.-B .15-5E 1/ 4,- 7817-843-. 12
4,- 8-.3B?-. 3/ 4,- 7:38M j1H H-55 0:/ : 5-:8/-B 05:..3S-8 8-781B?0- 4,- G/1H/ <3/B3/6 .7 -03S0343-. 12
Ij � B19:3/.M �:/ H- :/:5EF- 4,- 5-:8/-B 05:..3S-8 41 S/B 4,- 7839 :8E B-4-89 3/-8. 12 4,- 8-016/3431/
.7 -03S034E < -4H--/ Ij � B19:3/. :/B 4,-38 �QQ� 01/4:3/3/6 7:84/-8.M j1H H-55 0:/ : 5-:8/-B 05:..3S-8
78-B 304 < 3/B3/6 12 Ij � B19:3/. 41 ?/.4?B3-B �QQ� 01/4:3/3/6 7814-3/. 3/ : 7814-3/ B:4:<:/G .?0, :.
IH 3..A� 814M

�- ?.-B 5:< 18:418E B:4: 6:4,-8-B 2819 019<3/:4183:5 7 -743B- 53<8:8E .08--/3/6 12 � B3>-8.- Ij �
B19:3/. 41 01/.48?04 : <1BE 12 7 1.343>- :/B /-6:43>- -Q:975-. C �- 5-:8/-B /:3>- �:E-. 91B-5. 12 < 3/BA
3/6 .7 -03S034E 12 4,-.- Ij � B19:3/. :/B 4-.4 4,-9 ?.3/6 : 081..A>:53B:431/ :7781:0, C +,- 91B-5. ,:>-
78-B 30431/ :00?8:03-. 12 (�� :/B ,36,-8 H 34, 51H 2:5.- 7 1.343>- :/B /-6:43>- 8:4-. C J/ :BB3431/ @ ?.3/6 4,-
3/2189:431/A4,-18-430 9-:.?8- 12 .E99-4830 <?55<:0GA� 3-< 5-8 B3>-86-/0- @ H- >3.?:53F- 1?8 05:..3S0:431/
91B-5 @ :. .,1H/ 3/ L 36?8- � 41 8->-:5 .34-. 1/ <14, 7814-3/. 4,:4 01/483<?4- 41 4,- 3/4-8:0431/ C �- ?.-B
1?8 05:..3S-8. 41 .08--/ �QQ� A01/4:3/3/6 7814-3/. 2819 IH 3..A� 814 218 4,- -36,4 Ij � B19:3/. C �-4H--/
��� 41 ((� 12 4,-9 :8- -539 3/:4-B 218 S>- 12 4,- -36,4 Ij � B19:3/. 01/.3B-8-B C

+,3. 3. : .36/3S0:/4 8-.?54 @ < -0:?.- H- ,:>- < --/ :<5- 41 B-83>- :/ -973830:5 4,-18E 12 Ij �A�QQ�
3/4-8:0431/. 2819 : 2:385E .9:55 B:4: .-4 C +,- 4,-18E 3. 7 1H-82?5 -/1?6, 41 78?/- : .36/ 3S0:/4 /?9<-8 12
7 14-/43:5 3/4-8:0431/. 2819 01/.3B-8:431/ 218 H-4 -Q7 -839-/4. C U?8 -973830:5 4,-18E 3. 01/.3.4-/4 H 34,
4,- 7:843:5 4,-18E 12 3/4-8:0431/. B->-517 -B <E < 31 0,-9 3.4. @ :/B 8-S/-. 34 <E ,36,536,43/6 3/B3>3B?:5
B3R-8-/0-. 3/ 3/4-8:0431/ 7:44-8/. 3/ Ij � B19:3/. C �- :8- /1H >-832E 3/6 .7 -03S0 78-B30431/. 9:B- <E
1?8 4,-18E 3/ 4,- 5:< 18:418EC U?8 ,17- 3. 4,:4 1?8 78-B 30431/. H 355 < - > 3/B 30:4-B H,30, H 355 :551H ?. 41
7?< 53., 1?8 S/B3/6. 3/ �%���%� 5:4-8 4,3. E-:8 C

Z [� ]ei�^i� b`_ h ��fc�_� b�c� �� ig� i��i� ����ig �

J/ 91.4 12 9E H18G @ J ,:>- :BB8-..-B K?-.431/. 3/ 4,- B-.36/ :/B :/:5E.3. 12 :B:743>- -9<-BB-B .E.4-9 .
<E 6-/-8:53F3/6 01/08-4- .15?431/. 41 781< 5-9 . 4,:4 :83.- 3/ : >:83-4E 12 0,:55-/63/6 :77530:431/. C J :51
< -53->- 4,:4 4,-8- :8- .19- 018- 4,-18-430:5 K?-.431/. 4,:4 :8- < -.4 3/>-.436:4-B <E S8.4 2189?5:43/6
:<.48:04 .15?431/. :/B 4,-/ 3/.4:/43:43/6 4,-9 3/ 7:8430?5:8 781< 5-9 01/4-Q4. C J/ 4,- .?<.-0431/. < -51H
J B-.083< - 21?8 .?0, 2?/B:9-/4:5 K?-.431/. :/B 9E 01/483<?431/. 41 4,-38 .1 5?431/ C

� �� �� ���	
�
 ��
�����
�

� ,:4 B1 -. 34 9-:/ 41 .:E 4,:4 :/ -9<-BB-B .E.4-9 3. 17439 :5M I3/0- 34. 3/0-7431/ @ :843S03:5 3/4-553A
6-/0- ,:. 8-53-B ?71/ ) ��( �%� �������;�� :. 4,- 17439 :534E 0834-831/ 218 -9<-BB-B .E.4-9 . C T .E.4-9 3.
7 -82-045E 8:431/:5 32 34. :0431/ 0,130-. 9:Q 39 3F- 34. 1<= -043>- 2?/0431/ @ H 34, 4,3. 9:Q 39 3F:431/ 1 00?883/6
?/B-8 4H1 :..?97431/. P 4,- .E.4-9 0:/ 0197?4- :55 4,- 01/.-K?-/0-. 12 H,:4 34 G/1H . @ :/B 4,3. 019A
7?4:431/ ,:77-/. 3/.4:/4:/-1?.5EC I?0, : 0834-831/ 3. 3/:7781783:4- < -0:?.- 34 3971.-. 2?/B:9-/4:55E
?/.:43.S:<5- 8-K?38-9-/4. C �1?/B-B .E.4-9 . 0://14 0:50?5:4- :55 01/.-K?-/0-. 12 4,- G/1H 5-B6- 4,-E
,:>- @ :/B 4,-E 0197?4- :4 5-.. 4,:/ 3/S/34- .7 --B. C +1 ->:5?:4- < 1?/B-B :6-/4. @ H- /--B : 0834-831/
4,:4 /14 1/5E -Q:9 3/-. 1*�� :0431/. :8- 0,1.-/ @ <?4 :5.1 1*�� 4,-E :8- 0,1.-/ @ .3/0- :0431/. ,:>-

l�



439 - >:5?- 3/ 4,- H185B C � 34, I4?:84 �?..-55 12 � C� C �-8G-5-E@ J 7817 1.-B : /-H 17439:534E 0834-831/
0:55-B :�$�#�# �) ��' �;�� C T/ -9<-BB-B .E.4-9 3. < 1?/B-B 17439 :5 32 34. :0431/ .-5-0431/ 781 0-B?8- 3. :
.15?431/ 41 4,- 01/.48:3/-B 17439 3F:431/ 781< 5-9 78-.-/4-B <E 34. :80,34-04?8- �.-/.18E :/B 0197?43/6
539 34:431/.� :/B 4,- 4:.G -/>381/9-/4 C J/ 
��� H- .,1H ,1H 41 01/.48?04 < 1?/B-B 17439 :5 .E.4-9 .
218 : .3975- 05:.. 12 9 :0,3/- :80,34-04?8-. 3/ : <81:B 05:.. 12 8-:5A439 - -/>381/9-/4. C �- 355?.48:4-
4,-.- 8-.?54. 3/ 4,- 01/4-Q4 12 .0,-B?53/6 F37 01B- 8-016/3431/ :561834,9 . 218 :/ :?419:4-B 9:35 .1843/6
2:03534EC �- :5.1 B->-517 : H-:G-8 7817 -84E 0:55-B �� ') ����% :�$�#�# �) ��' �;�� 4,:4 H- < -53->- 2189 .
4,- <:.3. 12 : /-H 01975-Q 34E 4,-18E 218 < 1?/B-B -9<-BB-B .E.4-9 . C +,3. H18G ,:. ,:B : .36/3S0:/4
397:04 3/ 8-.1?80-A539 34-B 75://3/6 @ :/E439 - :561834,9 . :/B B-.36/ 12 < 1?/B-B .E.4-9 . C J < -53->- 4,3.
3. < -0:?.- 12 4H1 8-:.1/. C L 38.4 @ H- 1R-8 : 8-:53.430 /189:43>- .4:/B:8B :6:3/.4 H,30, < 1?/B-B .E.4-9 .
0:/ < - ->:5?:4-B C T/B .-01/B @ H- 7 31/--8 : 91B-5 :. H-55 :. :/ :561834,9 30 :7781:0, 218 8:431/:55E
48:B3/6 1R K?:534E 12 .1 5?431/. :6:3/.4 0197?4:431/ 439- C

Z [� 	f��g_� bcd �i�bdc �� �
��gi`e_cb`_h ����ig �

	 3>-/ : B-.0837431/ 12 4,- B-.38-B <-,:> 318 12 : .E.4-9 :/B 63>-/ G/1H 5-B6- 12 <:.30 .48?04?8:5 ?/34.
2819 H,30, 4,- .E.4-9 0:/ < - 01971.-B @ 0:/ H- 8:7 3B5E -/?9-8:4- .48?04?8-. H,30, 3975-9-/4 4,:4
< -,:> 318M J .4?B3-B 4,3. K?-.431/ 3/ 4,- 01/4-Q4 12 01/0-74?:5 B-.36/ 12 1741A-5-04819-0,:/30:5 .E.4-9 . C
J/ 
�
 @ ��� @ H 34, 9E .4?B-/4 kBH:8B �:/6 @ J B->-517 -B 4H1 /-H :561834,9 . 218 .E.4-9:430 8-:5A439 -
-/?9-8:431/ 12 9-0,:/3.9 417 15163-. 2819 K?:534:43>- .7 -03S0:431/. 12 B-.38-B 91431/. C +,- 7 1H-8 12
4,- 9-4,1B. .4-99-B 2819 4,- ?.- 12 K?:534:43>- 8-78-.-/4:431/. 12 01/S6?8:431/ .7:0-. @ 4,- B-.36/
12 4H1 /-H 01971.3431/ 7839 343>-. @ :/B 4,- ?.- 12 01/.48:3/4 78168:99 3/6 C L819 S8.4 783/037 5-. @
H- 8-08-:4-B 9:/E G/1H/ B-.36/. 21?/B 3/ B-.36/ 0197-/B3: :/B .->-8:5 /1>-5 B-.36/. 218 ->-8E B:E
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