




� � � � � � � � � � � 	 	 
 � � 	 �  � � � � � � � � � � � � � � � � � � 	 � � �� � � � �  � � � � � � � � � � � � � � � �� � � � � � � � � � �  � ! � � � � � � � " # � � � � � � 	 $ � � � � % � � � � � � � � � � � � � � � � ! � � �� � � � � � � � � � � � � � � 	 � � � �  � � � � � � � � � � � � & ' ( # & " � � � 	 � � � ) � � � � � 	 	 � � � � � ��  � � * � � � � % + � � 	 � � � 	 � � � � � � � ) * � & � � 	 � � � � � � � � � � � � � � � � 	  � � �	  � � � � � � 	 � � � � � � � � � � � � � � � " , � � � � � � � - � � � � � � � � � �  � � 	 � � � � � ! � *� � � � � � 	 � ! � � � � � � � � .
/ 0 12 34 5 6 7 8 9 : ; < = > ? @ > A : B ? A C A A C ? > D < A E E F G A H 9 I A F E A > D F @ J : A E = ; @ K A @ > F @ K L I ; E A ? @ > A : B ? A C H
M 2 NM 2 O OM 2 O PM 2 O QR S P PR S P QR S P TR S P U2 3 V 3 W X Y 1 V4 5 6 Z 8 9 : ; < = > ? @ > A : B ? A C A A C ? > D < A E E F G A H 9 I A F E A > D F @ J : A E = ; @ K A @ > F @ K L I ; E A ? @ > A : B ? A C H� � - � � � � * � �  ) � * � � � � � � � � � � � 	 � � � � 	 � � � [ � � 	 � � � � 	 � - � � � 	  � � � � � � ! � �! � � � �



\ 1 ] ^ _ ` 3 1 V 3 W\ 1 ] ^ _ a b Y c 1 d ef 3 g 3 h _ \ X i 3 b ]f 3 g 3 h _ f 3 W Y W j 1 d ef 3 g 3 h _ M 3 k V lf 3 g 3 h _ m ^ d X 0 V l 3 b h 0f 3 g 3 h _ m ^ b n 0 V o ^ 1 0 Wf 3 g 3 h _ p h Y X 1 d ef 3 g 3 h _ q 3 3 ] l ^ X X p h ^r s 0 X ^ W ] _ p n 0 j W 0 1 1t p ^ Y W 1 d k b e _ a b Y c 1 d et p ^ Y W 1 d k b e _ M Y W s 3 X Wu v Y n p ^ w 0 _ ` 3 1 V 3 Wu v Y n p ^ w 0 _ M 3 k V lu v Y n p ^ w 0 _ p n 0 j W 0 1 1M Y ] X _ p n 0 j W 0 1 1m 3 b b Y 1 3 W 1 _ a b Y c 1 d em 3 b b Y 1 3 W 1 _ M Y W s 3 X Wm 3 b b Y 1 3 W 1 _ p n 0 j W 0 1 1o ^ c 1 ] 0 W x 1 _ a b Y c 1 d ep ^ i 0 v ^ e _ M Y W s 3 X Wp 3 c 0 b i Y 0 X ] _ ` 3 1 V 3 Wp 3 c 0 b i Y 0 X ] _ f ^ c d b Y ] j 0 o 3 ^ ] _ a b Y c 1 d ep 3 c 0 b i Y 0 X ] _ y 3 b W s ^ 1 V X 0p 3 c 0 b i Y 0 X ] _ M Y W s 3 X Wp 3 c 0 b i Y 0 X ] _ M 3 k V lp 3 c 0 b i Y 0 X ] _ z 1 d 3 k b W 0 p V b 0 0 V _ a b Y c 1 d ep 3 c 0 b i Y 0 X ] _ p h Y X 1 d ep 3 c 0 b i Y 0 X ] _ { ^ V V 0 b 1 l ^ X X{ 0 1 s 3 _ ` 3 1 V 3 W{ 0 1 s 3 _ f X 0 0 V l 3 b h 0 1{ 0 1 s 3 _ y 3 b W s ^ 1 V X 0{ 0 1 s 3 _ M Y W s 3 X W | R 0 X l ^ c ` b Y ] j 0 }{ 0 1 s 3 _ M Y W s 3 X W | q b ^ j d e }{ 0 1 s 3 _ p n 0 j W 0 1 1q ^ Y V b 3 1 0 _ M Y W s 3 X Wr W V 0 b W 0 V~ 3 W � V ] 3 c ^ Y W i 3 3 ] 1 l 3 h h Y W j | ~ z 2 z { o S \ ~ z � { }z V l 0 b | 1 h 0 s Y i e }4 5 6 � � 8 G ; > ; H � � H4 5 6 � � 8 K ; @ ; > F E J H � � H4 5 6 � � 8 K ; @ ; > F E J H � � H4 5 � � � � 8 � � 8 � � 8 � Z 8 � � 8 K ; @ ; > F E J H � � Z H4 5 � � � � 8 � � 8 � � 8 � Z 8 � � 8 K ; @ ; > F E J H � 7 � H
S w 0 b e ] ^ e � � g � V Y c 0 1 ^ v 0 0 n{ v Y s 0 ^ v 0 0 nm 3 b 0 V l ^ W V v Y s 0 ^ v 0 0 n



q 0 0 n X e� 3 b V W Y j l V X ez W s 0 ^ c 3 W V lM 0 1 1 V l ^ W 3 W s 0 ^ c 3 W V l
` 0 V V 0 b � k ^ X Y V e j 3 3 ] 1` 0 V V 0 b b ^ W j 0 3 i j 3 3 ] 1` 0 V V 0 b w ^ X k 0r s ^ W j 0 V V l 0 b 0 d e h k d X Y s V b ^ W 1 h 3 b Vr s ^ W h ^ b n V l 0 b 0r ] 3 3 V l 0 b 1 l 3 h h Y W j V l 0 b 0r X Y n 0 V l 0 ^ b 0 ^r X Y w 0 V l 0 b 0r v 3 b n V l 0 b 0p l 3 h 1 3 i i 0 b s l 3 Y s 0 � w ^ b Y 0 V e� W ] 0 b s 3 w 0 b 1 l 3 h 1z V l 0 b | 1 h 0 s Y i e }

� � < F � ? < � < : A E = ; @ E A E � 1 l 3 h i 3 b W 3 W g i 3 3 ] Y V 0 c 1 � 0 � j � s X 3 V l 0 1k 1 0 1 h 3 b V 1 � X 0 Y 1 k b 0 � 0 W V 0 b V ^ Y W c 0 W V i ^ s Y X Y V Y 0 1j 3 V 3 V l 0 d ^ W n _ d k Y X ] Y W j 1 3 s Y 0 V e 3 b s ^ 1 l h 3 Y W V2 3 W 0 | ~ z 2 z { o S \ ~ z � { }z V l 0 b | 1 h 0 s Y i e }
y ^ X i ^ c Y X 0 3 b X 0 1 1O c Y X 0O � c Y X 0 1P c Y X 0 1P � c Y X 0 1Q c Y X 0 1T c Y X 0 1U c Y X 0 1� c Y X 0 1� c Y X 0 1



� c Y X 0 1c 3 b 0 V l ^ W � c Y X 0 1~ 3 W � V n W 3 v � f ^ W � V b 0 c 0 c d 0 b | ~ z 2 z { o S \ ~ z � { }

\ 1 ] ^ _ ` 3 1 V 3 W\ 1 ] ^ _ a b Y c 1 d ef 3 g 3 h _ f 3 W Y W j 1 d ef 3 g 3 h _ M 3 k V lf 3 g 3 h _ m ^ d X 0 V l 3 b h 0f 3 g 3 h _ m ^ b n 0 V o ^ 1 0 Wf 3 g 3 h _ p h Y X 1 d ef 3 g 3 h _ q 3 3 ] l ^ X X p h ^r s 0 X ^ W ] _ p n 0 j W 0 1 1t p ^ Y W 1 d k b e _ a b Y c 1 d et p ^ Y W 1 d k b e _ M Y W s 3 X Wu v Y n p ^ w 0 _ ` 3 1 V 3 Wu v Y n p ^ w 0 _ M 3 k V lu v Y n p ^ w 0 _ p n 0 j W 0 1 1M Y ] X _ p n 0 j W 0 1 1m 3 b b Y 1 3 W 1 _ a b Y c 1 d em 3 b b Y 1 3 W 1 _ M Y W s 3 X Wm 3 b b Y 1 3 W 1 _ p n 0 j W 0 1 1o ^ c 1 ] 0 W x 1 _ a b Y c 1 d ep ^ i 0 v ^ e _ M Y W s 3 X Wp 3 c 0 b i Y 0 X ] _ ` 3 1 V 3 Wp 3 c 0 b i Y 0 X ] _ f ^ c d b Y ] j 0 o 3 ^ ] _ a b Y c 1 d ep 3 c 0 b i Y 0 X ] _ y 3 b W s ^ 1 V X 0p 3 c 0 b i Y 0 X ] _ M Y W s 3 X Wp 3 c 0 b i Y 0 X ] _ M 3 k V lp 3 c 0 b i Y 0 X ] _ z 1 d 3 k b W 0 p V b 0 0 V _ a b Y c 1 d ep 3 c 0 b i Y 0 X ] _ p h Y X 1 d ep 3 c 0 b i Y 0 X ] _ { ^ V V 0 b 1 l ^ X X{ 0 1 s 3 _ ` 3 1 V 3 W{ 0 1 s 3 _ f X 0 0 V l 3 b h 0 1{ 0 1 s 3 _ y 3 b W s ^ 1 V X 0{ 0 1 s 3 _ M Y W s 3 X W | R 0 X l ^ c ` b Y ] j 0 }{ 0 1 s 3 _ M Y W s 3 X W | q b ^ j d e }{ 0 1 s 3 _ p n 0 j W 0 1 1q ^ Y V b 3 1 0 _ M Y W s 3 X Wr W V 0 b W 0 V~ 3 W � V ] 3 V 3 h g k h i 3 3 ] 1 l 3 h h Y W j | ~ z 2 z { o S \ ~ z � { }



z V l 0 b | 1 h 0 s Y i e }4 5 6 � � 8 G ; > ; H � � H
S w 0 b e ] ^ e � � g � V Y c 0 1 ^ v 0 0 n{ v Y s 0 ^ v 0 0 nm 3 b 0 V l ^ W V v Y s 0 ^ v 0 0 nq 0 0 n X e� 3 b V W Y j l V X ez W s 0 ^ c 3 W V lM 0 1 1 V l ^ W 3 W s 0 ^ c 3 W V l� * � � � � � � � � � � � 	 � � � � 	 � � � [ � � 	 � � � � 	 � - � � � 	  � � � � � � ! � � � � � � ! � � � � � � � 	 �
` 3 1 V 3 W { 3 v W f 0 W V b 0a b ^ W V l ^ c { 3 v W f 0 W V b 0a b Y c 1 d e { 3 v W f 0 W V b 0y 3 b W s ^ 1 V X 0 { 3 v W f 0 W V b 0M Y W s 3 X W { 3 v W f 0 W V b 0M 3 k V l { 3 v W f 0 W V b 02 0 v ^ b n { 3 v W f 0 W V b 0p s k W V l 3 b h 0 { 3 v W f 0 W V b 0p n 0 j W 0 1 1 { 3 v W f 0 W V b 0r W V 0 b W 0 Vf ^ V ^ X 3 j k 0 � m ^ Y X 3 b ] 0 bz V l 0 b | 1 h 0 s Y i e }4 5 6 � � 8 � � 8 G ; > ; H � � � H
m 3 b 0 V l ^ W Q V Y c 0 1 ^ v 0 0 nP g Q V Y c 0 1 ^ v 0 0 nq 0 0 n X ez W s 0 ^ i 3 b V W Y j l Vz W s 0 ^ c 3 W V lM 0 1 1 3 i V 0 W



` 3 1 V 3 W { 3 v W f 0 W V b 0a b ^ W V l ^ c { 3 v W f 0 W V b 0a b Y c 1 d e { 3 v W f 0 W V b 0y 3 b W s ^ 1 V X 0 { 3 v W f 0 W V b 0M Y W s 3 X W { 3 v W f 0 W V b 0M 3 k V l { 3 v W f 0 W V b 02 0 v ^ b n { 3 v W f 0 W V b 0p s k W V l 3 b h 0 { 3 v W f 0 W V b 0p n 0 j W 0 1 1 { 3 v W f 0 W V b 0` b ^ W V ^ W 3 _ � ^ X ^ W V Y W 0 o 0 V ^ Y X R ^ b n _ M Y W s 3 X W` b ^ W V ^ W 3 _ � Y s V 3 b Y ^ o 0 V ^ Y X R ^ b n _ a b Y c 1 d et t ` p h 3 b V 1 _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wt t ` p h 3 b V 1 _ � Y s V 3 b Y ^ o 0 V ^ Y X R ^ b n _ a b Y c 1 d em ^ V ^ X ^ W _ M Y W ] Y 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X W2 0 v M 3 3 n _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X W2 0 � V _ � ^ X ^ W V Y W 0 o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wp h 3 b V 1 p 3 s s 0 b _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wp h 3 b V 1 q 3 b X ] _ ` 3 1 V 3 W p l 3 h h Y W j R ^ b n _ ` 3 1 V 3 Wp h 3 b V 1 q 3 b X ] _ � Y s V 3 b Y ^ o 0 V ^ Y X R ^ b n _ a b Y c 1 d e{ u m ^ � � _ ` 3 1 V 3 W p l 3 h h Y W j R ^ b n _ ` 3 1 V 3 W{ u m ^ � � _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wq 3 3 X v 3 b V l 1 _ � Y s V 3 b Y ^ p V b 0 0 V o 0 V ^ Y X R ^ b n _ a b Y c 1 d er W V 0 b W 0 Vf ^ V ^ X 3 j k 0 � m ^ Y X 3 b ] 0 b~ 3 W � V d k e | ~ z 2 z { o S \ ~ z � { }z V l 0 b | 1 h 0 s Y i e }



` 3 1 V 3 W { 3 v W f 0 W V b 0a b ^ W V l ^ c { 3 v W f 0 W V b 0a b Y c 1 d e { 3 v W f 0 W V b 0y 3 b W s ^ 1 V X 0 { 3 v W f 0 W V b 0M Y W s 3 X W { 3 v W f 0 W V b 0M 3 k V l { 3 v W f 0 W V b 02 0 v ^ b n { 3 v W f 0 W V b 0p s k W V l 3 b h 0 { 3 v W f 0 W V b 0p n 0 j W 0 1 1 { 3 v W f 0 W V b 0\ X X Y 0 ] f ^ b h 0 V 1 _ \ X d ^ W o 0 V ^ Y X R ^ b n _ ` 3 1 V 3 W\ X X Y 0 ] f ^ b h 0 V 1 _ � ^ X ^ W V Y W 0 o 0 V ^ Y X R ^ b n _ M Y W s 3 X W` � � _ a b Y c 1 d e` � � _ M Y W s 3 X Wf ^ b h 0 V b Y j l V _ y Y j l R 3 Y W V o 0 V ^ Y X R ^ b n _ a b Y c 1 d ef ^ b h 0 V b Y j l V _ p n 0 j W 0 1 1 o 0 V ^ Y X R ^ b n _ p n 0 j W 0 1 1f ^ b h 0 V b Y j l V _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wf ^ b h 0 V b Y j l V _ { b Y V V 3 W o 0 V ^ Y X R ^ b n _ M Y W s 3 X W~ 0 d 0 W l ^ c 1 _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wy 3 c 0 d ^ 1 0 _ \ X d ^ W o 0 V ^ Y X R ^ b n _ ` 3 1 V 3 Wy 3 c 0 d ^ 1 0 _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wm � r _ � ^ X ^ W V Y W 0 o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wm k X V Y / 3 b n _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wo 3 1 0 d e 1 _ \ X 0 � ^ W ] b ^ o 0 V ^ Y X R ^ b n _ a b Y c 1 d eo 3 1 0 d e 1 _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wp V ^ h X 0 1 _ � Y s V 3 b Y ^ o 0 V ^ Y X R ^ b n _ a b Y c 1 d e{ 3 h h 1 { Y X 0 1 _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wq Y s n 0 1 _ \ X 0 � ^ W ] b ^ o 0 V ^ Y X R ^ b n _ a b Y c 1 d er W V 0 b W 0 Vf ^ V ^ X 3 j k 0 � m ^ Y X 3 b ] 0 b~ 3 W � V d k e | ~ z 2 z { o S \ ~ z � { }z V l 0 b | 1 h 0 s Y i e }

` 3 1 V 3 W { 3 v W f 0 W V b 0a b ^ W V l ^ c { 3 v W f 0 W V b 0a b Y c 1 d e { 3 v W f 0 W V b 0y 3 b W s ^ 1 V X 0 { 3 v W f 0 W V b 0M Y W s 3 X W { 3 v W f 0 W V b 0M 3 k V l { 3 v W f 0 W V b 02 0 v ^ b n { 3 v W f 0 W V b 0p s k W V l 3 b h 0 { 3 v W f 0 W V b 0p n 0 j W 0 1 1 { 3 v W f 0 W V b 0



\ b j 3 1 S � V b ^ g \ X 0 � ^ W ] b ^ o 0 V ^ Y X R ^ b n _ a b Y c 1 d e\ b j 3 1 _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X W` � � _ a b Y c 1 d e` � � _ M Y W s 3 X W~ 0 d 0 W l ^ c 1 _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wy 3 c 0 d ^ 1 0 _ \ X d ^ W o 0 V ^ Y X R ^ b n _ ` 3 1 V 3 Wy 3 c 0 d ^ 1 0 _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wm k X V Y / 3 b n _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X WR 3 k W ] 1 V b 0 V s l 0 b _ { l 0 f ^ b X V 3 W f 0 W V b 0 _ M Y W s 3 X Wo 3 1 0 d e 1 _ \ X 0 � ^ W ] b ^ o 0 V ^ Y X R ^ b n _ a b Y c 1 d eo 3 1 0 d e 1 _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wq 3 3 X v 3 b V l 1 _ � Y s V 3 b Y ^ p V b 0 0 V o 0 V ^ Y X R ^ b n _ a b Y c 1 d er W V 0 b W 0 Vf ^ V ^ X 3 j k 0 � m ^ Y X 3 b ] 0 b~ 3 W � V d k e | ~ z 2 z { o S \ ~ z � { }z V l 0 b | 1 h 0 s Y i e }

` 3 1 V 3 W { 3 v W f 0 W V b 0a b ^ W V l ^ c { 3 v W f 0 W V b 0a b Y c 1 d e { 3 v W f 0 W V b 0y 3 b W s ^ 1 V X 0 { 3 v W f 0 W V b 0M Y W s 3 X W { 3 v W f 0 W V b 0M 3 k V l { 3 v W f 0 W V b 02 0 v ^ b n { 3 v W f 0 W V b 0p s k W V l 3 b h 0 { 3 v W f 0 W V b 0p n 0 j W 0 1 1 { 3 v W f 0 W V b 0f 3 c 0 V _ \ X d ^ W o 0 V ^ Y X R ^ b n _ ` 3 1 V 3 Wf 3 c 0 V _ \ X 0 � ^ W ] b ^ o 0 V ^ Y X R ^ b n _ a b Y c 1 d ef 3 c 0 V _ { b Y V V 3 W o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wf k b b e 1 _ \ X d ^ W o 0 V ^ Y X R ^ b n _ _ ` 3 1 V 3 Wf k b b e 1 _ y Y j l R 3 Y W V o 0 V ^ Y X R ^ b n _ a b Y c 1 d ef k b b e 1 _ p n 0 j W 0 1 1 o 0 V ^ Y X R ^ b n _ p n 0 j W 0 1 1f k b b e 1 _ { b Y V V 3 W o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wm ^ h X Y W _ y Y j l R 3 Y W V o 0 V ^ Y X R ^ b n _ a b Y c 1 d eR f q 3 b X ] _ { b Y V V 3 W o 0 V ^ Y X R ^ b n _ M Y W s 3 X WR f q 3 b X ] _ � Y s V 3 b Y ^ p V b 0 0 V o 0 V ^ Y X R ^ b n _ a b Y c 1 d er W V 0 b W 0 Vf ^ V ^ X 3 j k 0 � m ^ Y X 3 b ] 0 b~ 3 W � V d k e | ~ z 2 z { o S \ ~ z � { }



z V l 0 b | 1 h 0 s Y i e }

` 3 1 V 3 W { 3 v W f 0 W V b 0a b ^ W V l ^ c { 3 v W f 0 W V b 0a b Y c 1 d e { 3 v W f 0 W V b 0y 3 b W s ^ 1 V X 0 { 3 v W f 0 W V b 0M Y W s 3 X W { 3 v W f 0 W V b 0M 3 k V l { 3 v W f 0 W V b 02 0 v ^ b n { 3 v W f 0 W V b 0p s k W V l 3 b h 0 { 3 v W f 0 W V b 0p n 0 j W 0 1 1 { 3 v W f 0 W V b 0f 3 c 0 V _ \ X d ^ W o 0 V ^ Y X R ^ b n _ ` 3 1 V 3 Wf 3 c 0 V _ \ X 0 � ^ W ] b ^ o 0 V ^ Y X R ^ b n _ a b Y c 1 d ef 3 c 0 V _ { b Y V V 3 W o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wf k b b e 1 _ \ X d ^ W o 0 V ^ Y X R ^ b n _ _ ` 3 1 V 3 Wf k b b e 1 _ y Y j l R 3 Y W V o 0 V ^ Y X R ^ b n _ a b Y c 1 d ef k b b e 1 _ p n 0 j W 0 1 1 o 0 V ^ Y X R ^ b n _ p n 0 j W 0 1 1f k b b e 1 _ { b Y V V 3 W o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wm ^ h X Y W _ y Y j l R 3 Y W V o 0 V ^ Y X R ^ b n _ a b Y c 1 d eR f q 3 b X ] _ { b Y V V 3 W o 0 V ^ Y X R ^ b n _ M Y W s 3 X WR f q 3 b X ] _ � Y s V 3 b Y ^ p V b 0 0 V o 0 V ^ Y X R ^ b n _ a b Y c 1 d er W V 0 b W 0 Vf ^ V ^ X 3 j k 0 � m ^ Y X 3 b ] 0 b~ 3 W � V d k e | ~ z 2 z { o S \ ~ z � { }z V l 0 b | 1 h 0 s Y i e }



` 3 1 V 3 W { 3 v W f 0 W V b 0a b ^ W V l ^ c { 3 v W f 0 W V b 0a b Y c 1 d e { 3 v W f 0 W V b 0y 3 b W s ^ 1 V X 0 { 3 v W f 0 W V b 0M Y W s 3 X W { 3 v W f 0 W V b 0M 3 k V l { 3 v W f 0 W V b 02 0 v ^ b n { 3 v W f 0 W V b 0p s k W V l 3 b h 0 { 3 v W f 0 W V b 0p n 0 j W 0 1 1 { 3 v W f 0 W V b 0` � � _ a b Y c 1 d e` � � _ M Y W s 3 X W~ 0 d 0 W l ^ c 1 _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X W� 3 s k 1 _ p n 0 h j W 0 1 1 o 0 V ^ Y X R ^ b n _ p n 0 j W 0 1 1y 3 c 0 d ^ 1 0 _ \ X d ^ W o 0 V ^ Y X R ^ b n _ ` 3 1 V 3 Wy 3 c 0 d ^ 1 0 _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X WR 3 k W ] 1 V b 0 V s l 0 b _ \ X 0 � ^ W ] b ^ o 0 V ^ Y X R ^ b n _ a b Y c 1 d eq Y s n 0 1 _ \ X 0 � ^ W ] b ^ o 0 V ^ Y X R ^ b n _ a b Y c 1 d eq 3 3 X v 3 b V l 1 _ � Y s V 3 b Y ^ p V b 0 0 V o 0 V ^ Y X R ^ b n _ a b Y c 1 d er W V 0 b W 0 Vf ^ V ^ X 3 j k 0 � m ^ Y X 3 b ] 0 b~ 3 W � V d k e | ~ z 2 z { o S \ ~ z � { }z V l 0 b | 1 h 0 s Y i e }

` 3 1 V 3 W { 3 v W f 0 W V b 0a b ^ W V l ^ c { 3 v W f 0 W V b 0a b Y c 1 d e { 3 v W f 0 W V b 0y 3 b W s ^ 1 V X 0 { 3 v W f 0 W V b 0M Y W s 3 X W { 3 v W f 0 W V b 0M 3 k V l { 3 v W f 0 W V b 02 0 v ^ b n { 3 v W f 0 W V b 0p s k W V l 3 b h 0 { 3 v W f 0 W V b 0p n 0 j W 0 1 1 { 3 v W f 0 W V b 0` � � _ a b Y c 1 d e` � � _ M Y W s 3 X W� 3 s k 1 _ \ X 0 � ^ W ] b ^ o 0 V ^ Y X R ^ b n _ a b Y c 1 d e� 3 s k 1 _ p n 0 j W 0 1 1 o 0 V ^ Y X R ^ b n _ p n 0 j W 0 1 1y 3 c 0 d ^ 1 0 _ \ X d ^ W o 0 V ^ Y X R ^ b n _ p n 0 j W 0 1 1y 3 c 0 d ^ 1 0 _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wq Y s n 0 1 _ \ X 0 � ^ W ] b ^ o 0 V ^ Y X R ^ b n _ a b Y c 1 d er W V 0 b W 0 Vf ^ V ^ X 3 j k 0 � m ^ Y X 3 b ] 0 b



~ 3 W � V d k e | ~ z 2 z { o S \ ~ z � { }z V l 0 b | 1 h 0 s Y i e }

` 3 1 V 3 W { 3 v W f 0 W V b 0a b ^ W V l ^ c { 3 v W f 0 W V b 0a b Y c 1 d e { 3 v W f 0 W V b 0y 3 b W s ^ 1 V X 0 { 3 v W f 0 W V b 0M Y W s 3 X W { 3 v W f 0 W V b 0M 3 k V l { 3 v W f 0 W V b 02 0 v ^ b n { 3 v W f 0 W V b 0p s k W V l 3 b h 0 { 3 v W f 0 W V b 0p n 0 j W 0 1 1 { 3 v W f 0 W V b 0\ c 0 b Y s ^ W a 3 X i _ � ^ X ^ W V Y W 0 o 0 V ^ Y X R ^ b n _ M Y W s 3 X W\ b j 3 1 S � V b ^ _ \ X 0 � ^ W ] b ^ o 0 V ^ Y X R ^ b n _ a b Y c 1 d e~ 0 d 0 W l ^ c 1 _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X Wm 3 V l 0 b s ^ b 0 q 3 b X ] _ p V m ^ b n 1 o 0 V ^ Y X R ^ b n _ M Y W s 3 X WR f q 3 b X ] _ { b Y V V 3 W o 0 V ^ Y X R ^ b n _ M Y W s 3 X WR f q 3 b X ] _ � Y s V 3 b Y ^ p V b 0 0 V o 0 V ^ Y X R ^ b n _ a b Y c 1 d eR 3 k W ] 1 V b 0 V s l 0 b _ \ X 0 � ^ W ] b ^ o 0 V ^ Y X R ^ b n _ a b Y c 1 d eR 3 k W ] 1 V b 0 V s l 0 b _ { l 0 f ^ b X V 3 W f 0 W V b 0 _ M Y W s 3 X Wq 3 3 X v 3 b V l 1 _ � Y s V 3 b Y ^ p V b 0 0 V o 0 V ^ Y X R ^ b n _ a b Y c 1 d er W V 0 b W 0 Vf ^ V ^ X 3 j k 0 � m ^ Y X 3 b ] 0 b~ 3 W � V d k e | ~ z 2 z { o S \ ~ z � { }z V l 0 b | 1 h 0 s Y i e }
f ^ b � � ^ W | ^ 1 ] b Y w 0 b }f ^ b � � ^ W | ^ 1 h ^ 1 1 0 W j 0 b }



` k 1m 3 V 3 b s e s X 0q ^ X n{ ^ � Y{ b ^ Y Wf e s X 0R ^ b n ^ W ] o Y ] 0a 3 3 ] 1 ] 0 X Y w 0 b 0 ]z V l 0 b | 1 h 0 s Y i e }4 5 � � � � � � � � 6 � � � �   � � � � � � � 6 � � � �   � � � � � � � 6 � � � �   � � � � � � � 6 � Z � �   � � � � � � � 6 � � � � 6 ¡ ¢ £ ¤ ¥ 8 K ; @ ; > F E J H ¤ J A G @ A E E H� � � � � � � ) � * � � � � � � � � � � � 	 � � � � � ! � * [ � � 	 � � � � 	 � - � � � � � � � � � 	 	 � � * �� � � � � � �� % � ¦ ' � � ¦ , ¦ ' � % + � ¦ � § + % + � $ � ¨ � 
 � � © ª ¦ � � � + % � � ' ¦ � « + % § ¦ % �§ + ¦ � % + � � � � � � � ¨ ¦ � % ¦ � � � + ' � 
 ¦ � ' # $ � % � + + § � 
 + « « � % �
\ V V b ^ s V Y w 0 0 W w Y b 3 W c 0 W V � W Y s 0 h X ^ s 0f X 3 1 0 V 3 i b Y 0 W ] 1 3 b b 0 X ^ V Y w 0 1f X 3 1 0 V 3 l 3 c 0f X 3 1 0 V 3 v 3 b nS ^ 1 e V 3 j 0 V V 3 d e d Y n 0S ^ 1 e V 3 j 0 V V 3 d e d k 1S ^ 1 e V 3 j 0 V V 3 d e s ^ bS ^ 1 e V 3 h ^ b na 3 3 ] i 3 3 ] 1 V 3 b 0 1a 3 3 ] h k d 1 _ s ^ i 0 1 3 b b 0 1 V ^ k b ^ W V 1a 3 3 ] b ^ W j 0 3 i W 3 W g i 3 3 ] 1 l 3 h 1R ^ b V Y s k X ^ b 1 l 3 h 1 3 b 1 V 3 b 0 1 Y W V l 0 V 3 v W s 0 W V b 0R ^ b n ^ W ] o Y ] 0p ^ i 0 ^ W ] 1 0 s k b 0{ b ^ i i Y s i b 0 0 1 l 3 h h Y W j s 0 W V b 02 3 V l Y W j � w 0 b e X Y V V X 0~ 3 W � V n W 3 v~ 3 W � V 1 l 3 h Y W p n 0 j W 0 1 1 V 3 v W s 0 W V b 0z V l 0 b | 1 h 0 s Y i e }4 5 6 � 8 7 8 � 8 � 8 � 8 � 8 � 8 � 8 Z 8 � � 8 � � 8 � � 8 � � 8 � � 8 � � 8 � � 8 � � 8 � Z 8 K ; @ ; > F E J H � 7 � H

� 7 � < F � ? < � < : A E = ; @ E A E � \ b j 3 1



` 3 3 V 1` k b V 3 Wf 3 W V 0 1 1 ^f 3 g 3 h~ 3 b 3 V l e R 0 b n Y W 1~ b ^ h 0 b 1S ] Y W d k b j la b 0 0 W v 3 3 ] 1y p ^ c k 0 Xr s 0 X ^ W ]t ~ p h 3 b V 1M Y ] Xm � f 3m ^ b n 1 � p h 0 W s 0 bm 3 b b Y 1 3 W 12 0 v M 3 3 nz h V Y 3 W 1 ~ Y 1 s 3 k W V p V 3 b 0p ^ w 0 b 1p l 3 0 S � h b 0 1 1p l 3 0 ¬ 3 W 0p h 0 s 1 ^ w 0 b 1p k h 0 b ] b k j{ 0 1 s 3q y p c Y V lq 3 3 X X 0 W m Y X Xq 3 3 X v 3 b V l 1z V l 0 b | 1 h 0 s Y i e }� * � � � � � � * � � � � � � � 	 � � � � � ! � * [ � � 	 � � � � 	 � - � � � � � � 	 � � � � � � � � � � � � 	 �
� Z < F � ? < � < : A E = ; @ E A E � ` Y W j 3{ 0 W h Y W ` 3 v X Y W j� Y 1 Y V Y W j s ^ i 0 1 � b 0 1 V ^ k b ^ W V 1� Y 1 Y V Y W j V l 0 s Y W 0 c ^� Y 1 Y V Y W j ^ W Y j l V s X k da 3 Y W j V 3 h k d 1 � d ^ b 1� Y 1 Y V Y W j ^ 1 h 3 b V 1 _ X 0 Y 1 k b 0 s 0 W V b 0 � j e c� Y 1 Y V Y W j V l 0 V l 0 ^ V b 0 � 3 V l 0 b s k X V k b ^ X ^ s V Y w Y V Y 0 1z b j ^ W Y 1 0 ] 1 h 3 b V~ 3 W � V h ^ b V Y s Y h ^ V 0 Y W ^ W e X 0 Y 1 k b 0 ^ s V Y w Y V e | ~ z 2 z { o S \ ~ z � { }



4 5 6 � � 8 G ; > ; H ¤ ¥ ¢ ¡   �  ® H4 5 � � � 8 K ; @ ; > F E J H ¯ 4  ° � H4 5 � � � 8 K ; @ ; > F E J H ¯ 4  ° � � ¡ ® ¥  H4 5 � � 7 8 K ; @ ; > F E J H ® ¥  9 4  ¯ � ± £ 4  ° H4 5 � � 7 8 K ; @ ; > F E J H ® ¥  9 4  ¯ � ± £ 4  ° � ¡ ® ¥  H4 5 � � � 8 K ; @ ; > F E J H ² ¢ ¡ ¥ ³   ¥ ¤ ® ¢ ´   ¢  ® ¤ H4 5 � � � 8 K ; @ ; > F E J H ² ¢ ¡ ¥ ³   ¥ ¤ ® ¢ ´   ¢  ® ¤ � ¡ ® ¥  H4 5 � � � 8 K ; @ ; > F E J H ² 4  ¥ µ ¢ H4 5 � � � 8 K ; @ ; > F E J H ² 4  ¥ µ ¢ � ¡ ® ¥  H4 5 � � � 8 K ; @ ; > F E J H  4 ° ¶ ® ² £ ´ ¯ ¤ H4 5 � � � 8 K ; @ ; > F E J H  4 ° ¶ ® ² £ ´ ¯ ¤ � ¡ ® ¥  H4 5 � � � 8 K ; @ ; > F E J H 9 ´ ¯ ¤ ³ ¯ ¢   ¤ H4 5 � � � 8 K ; @ ; > F E J H 9 ´ ¯ ¤ ³ ¯ ¢   ¤ � ¡ ® ¥  H4 5 � � � 8 K ; @ ; > F E J H ¤ 9 �   ® ¤ 8 £ ¥ 4 ¤ ´   ¥ ² ¥  ®   ¥ ³ ° · µ H4 5 � � � 8 K ; @ ; > F E J H ¤ 9 �   ® ¤ 8 £ ¥ 4 ¤ ´   ¥ ² ¥  ®   ¥ ³ ° · µ � ¡ ® ¥  H4 5 � � � 8 K ; @ ; > F E J H ® ¶ ¥ ¢ ®   ¥ ³ � ® ¶ ¥   ² ´ £ ® ´   ¢ £ ¢ ² ® 4 ¸ 4 ® 4 ¥ ¤ H4 5 � � � 8 K ; @ ; > F E J H ® ¶ ¥ ¢ ®   ¥ ³ � ® ¶ ¥   ² ´ £ ® ´   ¢ £ ¢ ² ® 4 ¸ 4 ® 4 ¥ ¤ � ¡ ® ¥  H4 5 � � Z 8 K ; @ ; > F E J H �   ° ¢  4 ¤ ¥ ¹ ¤ 9 �   ® H4 5 � � Z 8 K ; @ ; > F E J H �   ° ¢  4 ¤ ¥ ¹ ¤ 9 �   ® � ¡ ® ¥  H
` 3 1 V 3 Wa b Y c 1 d ey 3 b W s ^ 1 V X 0M Y W s 3 X WM 3 k V lm ^ d X 0 V l 3 b h 0p n 0 j W 0 1 1z V l 0 b | 1 h 0 s Y i e }
~ ^ Y X eP g Q { Y c 0 1 \ q 0 0 nT g � { Y c 0 1 \ q 0 0 nz W s 0 \ q 0 0 nz W s 0 \ � 3 b V W Y j l Vz W s 0 \ m 3 W V lM 0 1 1 z i V 0 W~ 3 W � V n W 3 v � f ^ W � V b 0 c 0 c d 0 b | ~ z 2 z { o S \ ~ z � { }
` 3 1 V 3 Wa b Y c 1 d e



y 3 b W s ^ 1 V X 0M Y W s 3 X WM 3 k V lm ^ d X 0 V l 3 b h 0p n 0 j W 0 1 1z V l 0 b | 1 h 0 s Y i e }
~ ^ Y X eP g Q { Y c 0 1 \ q 0 0 nT g � { Y c 0 1 \ q 0 0 nz W s 0 \ q 0 0 nz W s 0 \ � 3 b V W Y j l Vz W s 0 \ m 3 W V lM 0 1 1 z i V 0 W~ 3 W � V n W 3 v � f ^ W � V b 0 c 0 c d 0 b | ~ z 2 z { o S \ ~ z � { }
` 3 1 V 3 Wa b Y c 1 d ey 3 b W s ^ 1 V X 0M Y W s 3 X WM 3 k V lm ^ d X 0 V l 3 b h 0p n 0 j W 0 1 1z V l 0 b | 1 h 0 s Y i e }
~ ^ Y X eP g Q { Y c 0 1 \ q 0 0 nT g � { Y c 0 1 \ q 0 0 nz W s 0 \ q 0 0 nz W s 0 \ � 3 b V W Y j l Vz W s 0 \ m 3 W V lM 0 1 1 z i V 0 W~ 3 W � V n W 3 v � f ^ W � V b 0 c 0 c d 0 b | ~ z 2 z { o S \ ~ z � { }



` 3 1 V 3 Wa b Y c 1 d ey 3 b W s ^ 1 V X 0M Y W s 3 X WM 3 k V lm ^ d X 0 V l 3 b h 0p n 0 j W 0 1 1z V l 0 b | 1 h 0 s Y i e }
~ ^ Y X eP g Q { Y c 0 1 \ q 0 0 nT g � { Y c 0 1 \ q 0 0 nz W s 0 \ q 0 0 nz W s 0 \ � 3 b V W Y j l Vz W s 0 \ m 3 W V lM 0 1 1 z i V 0 W~ 3 W � V n W 3 v � f ^ W � V b 0 c 0 c d 0 b | ~ z 2 z { o S \ ~ z � { }
` 3 1 V 3 Wa b Y c 1 d ey 3 b W s ^ 1 V X 0M Y W s 3 X WM 3 k V lm ^ d X 0 V l 3 b h 0p n 0 j W 0 1 1z V l 0 b | 1 h 0 s Y i e }



~ ^ Y X eP g Q { Y c 0 1 \ q 0 0 nT g � { Y c 0 1 \ q 0 0 nz W s 0 \ q 0 0 nz W s 0 \ � 3 b V W Y j l Vz W s 0 \ m 3 W V lM 0 1 1 z i V 0 W~ 3 W � V n W 3 v � f ^ W � V b 0 c 0 c d 0 b | ~ z 2 z { o S \ ~ z � { }
` 3 1 V 3 Wa b Y c 1 d ey 3 b W s ^ 1 V X 0M Y W s 3 X WM 3 k V lm ^ d X 0 V l 3 b h 0p n 0 j W 0 1 1z V l 0 b | 1 h 0 s Y i e }
~ ^ Y X eP g Q { Y c 0 1 \ q 0 0 nT g � { Y c 0 1 \ q 0 0 nz W s 0 \ q 0 0 nz W s 0 \ � 3 b V W Y j l Vz W s 0 \ m 3 W V lM 0 1 1 z i V 0 W~ 3 W � V n W 3 v � f ^ W � V b 0 c 0 c d 0 b | ~ z 2 z { o S \ ~ z � { }
` 3 1 V 3 Wa b Y c 1 d ey 3 b W s ^ 1 V X 0M Y W s 3 X WM 3 k V lm ^ d X 0 V l 3 b h 0



p n 0 j W 0 1 1z V l 0 b | 1 h 0 s Y i e }
~ ^ Y X eP g Q { Y c 0 1 \ q 0 0 nT g � { Y c 0 1 \ q 0 0 nz W s 0 \ q 0 0 nz W s 0 \ � 3 b V W Y j l Vz W s 0 \ m 3 W V lM 0 1 1 z i V 0 W~ 3 W � V n W 3 v � f ^ W � V b 0 c 0 c d 0 b | ~ z 2 z { o S \ ~ z � { }
` 3 1 V 3 Wa b Y c 1 d ey 3 b W s ^ 1 V X 0M Y W s 3 X WM 3 k V lm ^ d X 0 V l 3 b h 0p n 0 j W 0 1 1z V l 0 b | 1 h 0 s Y i e }
~ ^ Y X eP g Q { Y c 0 1 \ q 0 0 nT g � { Y c 0 1 \ q 0 0 nz W s 0 \ q 0 0 nz W s 0 \ � 3 b V W Y j l Vz W s 0 \ m 3 W V lM 0 1 1 z i V 0 W~ 3 W � V n W 3 v � f ^ W � V b 0 c 0 c d 0 b | ~ z 2 z { o S \ ~ z � { }



` 3 1 V 3 Wa b Y c 1 d ey 3 b W s ^ 1 V X 0M Y W s 3 X WM 3 k V lm ^ d X 0 V l 3 b h 0p n 0 j W 0 1 1z V l 0 b | 1 h 0 s Y i e }
~ ^ Y X eP g Q { Y c 0 1 \ q 0 0 nT g � { Y c 0 1 \ q 0 0 nz W s 0 \ q 0 0 nz W s 0 \ � 3 b V W Y j l Vz W s 0 \ m 3 W V lM 0 1 1 z i V 0 W~ 3 W � V n W 3 v � f ^ W � V b 0 c 0 c d 0 b | ~ z 2 z { o S \ ~ z � { }/ 0 12 34 5 6 7 8 G ; > ; H � 7 � F H
` 3 1 V 3 Wa b Y c 1 d ey 3 b W s ^ 1 V X 0M Y W s 3 X WM 3 k V lm ^ d X 0 V l 3 b h 0p n 0 j W 0 1 1z V l 0 b | 1 h 0 s Y i e }§ � � � � � � �  � � 	 " « � � � 	 � ' ¦ $ § + ª � � � � � � � � � � �



� * � � � � � � * � � � � � � � 	 � � � � � ! � * [ � � 	 � � � � 	 � - � � � � � � � 	 � � ! � � � � � � � � � 	 �  � � � " �  � 	 � � � � ! � � 	 � � � � � � � � � � � � � � � � � 	 � 	 � � � � � � � �  � � � 	 � � � 	 * � � �� � � - � � � � � � 	 � � � � � � � � ! � � � � � � � - � � � � � "
\ � `f Of P~ � So 0 i k 1 0 ]

O � g P T e 0 ^ b 1P U g Q T e 0 ^ b 1Q U g T T e 0 ^ b 1T U g U T e 0 ^ b 1U U g � T e 0 ^ b 1� U e 0 ^ b 1 3 b ^ d 3 w 0o 0 i k 1 0 ] | ~ z 2 z { o S \ ~ z � { }
2 3 W 0z W 0{ v 3{ l b 0 0 3 b c 3 b 0o 0 i k 1 0 ] | ~ z 2 z { o S \ ~ z � { }
m ^ X 0� 0 c ^ X 0



/ 0 12 3

f l 0 s n Y W j | o 0 V k b W V 3 1 V ^ b V 3 i 1 k b w 0 e }f 3 W V Y W k 0 V 3 0 W ] 3 i 1 k b w 0 e4 5 6 � 8 G ; > ; H 4 @ > : ; H





º » ¼ ½ » ¾ ¿ À Á Â ½ Ã Ä Â Å Æ Å ½ Ç Ã Â Å Æ Æ Å Ä Æ Å ¼ Å ¾ ½ Ç ½ Ã » ¾À Ç Æ È É Ê Ë Ë ÌÇ Í » Ä Å Æ Ç ½ » Æ ¼Î Ï Ð Ñ Ò Ó Ô Ï Õ Ó ¼ Ó Ö Ò Ï ×Ø Ñ Ò Ù Ï Ó Ú ¼ Ó Ö Ò Ï ×Û Ü Ý Þ ß à á â ã ä å ã Ýæ ç ç è é ç Ý ê ë ßì Ñ × í Ù Ö Õ î Ç ï ï Ï × × Ö Ò Ù Ï ×ð ç ä Û Ü Ý å ë ãð ñ Ý ê ç äò è Ü ó Ý ã ô ß õ å å ã ß ß ç Ý ó ã ßö ç Ý ç ê ë ÷ ø ã Ý Þ ó ä ßù ú Ü ä ßû Ý ã ã ä é ç ç ü ßÛ ó è è ã ê ê ß
ý ã é þ ç ç Þý ã ÿ êø ã Ü å ç å Þ ßá ã è ã å ê� ë ã � � � ó å ã Ý ß ò è ñ �� � Û Ü ÿ ÿ� ç ñ Ý ßì Ö Ö Ó � Ï Ñ Ò î Æ Ï Ð Ñ Ù Ò ×ò è Ü Ý Þ ßá ë ç ã � ç ä ãá ê ã Ü ü à á ó � â ß ç ä� ó � â ß ç äÈ í Ù 	 
 Ò Ï Õ × � Ï Ñ Ò î Ç ï ï Ï × × Ö Ò Ù Ï ×õ ü Ü � ß� Ï � Ï 	 	 Ï Ò × �  Ñ Ó ï í Ô Ñ � Ï Ò × Ñ Õ 
 Å Õ � Ò Ñ � Ï Ò ×� � ó ä ü ß� á Ü � ñ ã è½ Ø � Å 	 Ï ï Ó Ò Ù ï Ñ 	 � Æ Ñ 
 Ù Ö Ñ Õ 
 Æ Ï ï Ö Ò 
 × � ½ Ï 	 Ï Ð í Ö Õ Ïò Ü Ý â ë ç ä ã æ Ü Ý ã ë ç ñ ß ã� Û �� �ø ò æ ç Ý è üø ë ç ä ã ß � �� � Û ç � ó è ãÄ í Ñ Ò Ô Ñ ï Ï � Ó Ù ï Ñ 	 � í Ï Ñ 	 Ó í Ñ Õ 
 � Ï Ñ � Ó Úð ç ç ê ßá Ü ú ã Ý ßá ñ â ã Ý ü Ý ñ �� ë ã ð ç ü ÷ á ë ç â



» Ð Ó Ù ï Ù Ñ Õ ×ö ç è è Ü ä ü à õ ó ê å ë ó ß ç äá â ã å ß Ü ú ã Ý ßº Ö Ö � × � Ç Ò Ó � ¼ Ó Ñ Ó Ù Ö Õ Ï Ò Ú � È Ñ Ò 
 × � Ä Ò Ù Õ Ó Ù Õ � Ñ Õ 
 Ä í Ö Ó Öò Ü Ý ü � Ü ó Ýò è ó ä ê ç ä ò Ü Ý ü ß ÿ �� ã ß ß ç â ßø Ü ß ê � ó � ã ß á ê Ü ê ó ç ä ã Ý ÷ ð ç ÿ� ë ã æ ç Ý Þ ßæ Ü ê ã Ý ß ê ç ä ã ßæ � á � ó ê ëì � Ò Õ Ù Ó � Ò Ï � ì � Ò Õ Ù × í Ù Õ � × � È Ñ Ò Ð Ï Ó » � Ó 	 Ï Ó × � Î Ã � � É Ö � × Ï í Ö 	 
ð Ü ê ë ß ê ç Ý ãö ñ ä ã è � ÿ �æ ó å Þ ã ßæ ó è Þ ó ä ß ç ä ßÉ Ö � � Ù Ï × � È Ò Ñ � Ó × Ñ Õ 
 ½ Ö Ú ×û Ü � ãû Ü � ã ß ê Ü ê ó ç ä¼ Ð Ö Ò Ó × � È Ñ Ô Ð Ù Õ � Ñ Õ 
 » � Ó 
 Ö Ö Ò� � ð á â ç Ý ê ßá â ç Ý ê ß ü ó Ý ã å ê½ Ò Ñ � Ï 	 Ç � Ï Õ ï Ù Ï ×� ë ç � Ü ß ò ç ç Þ� ë ç � ß ç äÈ í Ñ Ò Ù Ó Ú ¼ í Ö Ð ×ð Ý ó ê ó ß ë � ã Ü Ý ü � ç ñ ä ü Ü ê ó ç äð Ý ó ê ó ß ë � ã ü ò Ý ç ß ß� ã è â � ë ã õ � ã ü� ÿ � Ü �� ë ã á Ü è ú Ü ê ó ç ä õ Ý � ÷À Ù × ï Ï 	 	 Ñ Õ Ï Ö � ×õ Ý � ç ßð Ü Þ ã Ý ß � ú ã äð è ç å Þ � ñ ß ê ã Ýò ë ç ó å ã ßò ç ß ê Ü ò ç � � ã ã Û ç ê ç Ý é ç Ý è üø ç ñ ä ü ß ê Ý ã ê å ë ã Ý� å ë ó � ç� ë ç Ý ä ê ç ä ßì Ö Ö 
 × Ó Ö Ò Ï × � » � �  Â Ù ï Ï Õ ï Ï × � È ¾ ½õ á ö õò ç � ç â� ç è è Ü ä ü à ð Ü Ý Ý ã ê ê! å ã è Ü ä ü � ñ è ó Ü ä û Ý Ü ú ã ß� é ó Þ � á Ü ú ãý ã ê ê ç� ë Ý ã ß ë ã Ý ß



Ç Ê » Ä Å Æ Ç ½ » Æ ¼õ è è ó Ü ä å ã à þ ã ó å ã ß ê ã Ýð Ü Ý å è Ü ÷ ßò ç Ý Ü è ÿ "� Ü è ó � Ü ÿ� á ð òþ Ü ü � Ý ç Þ ã ß þ è ç ÷ ü ß � á ðý Ü ê ó ç ä é ó ü ãý Ü ê æ ã ß êý ç Ý é ó å ë à ø ã ê ã Ý � ç Ý ç ñ � ëá é ó ä ê ç äæ ç ç è é ó å ëÇ # » Ä Å Æ Ç ½ » Æ ¼� � òø ó � � Ü � ñ êÇ $ » Ä Å Æ Ç ½ » Æ ¼Ç % » Ä Å Æ Ç ½ » Æ ¼



& ' ( ) * + , - ) . / 0 ( 1 / 2 ' 2 0 3 ( / 2 ' ' 2 1 ' 2 * 2 4 0 3 0 ( 5 44 5 6 2 ) + 2 ' 7 8 8 93 : 5 1 2 ' 3 0 5 ' *; < = > ? @ A < B @ * @ C ? < D6 > ? E < @ F * @ C ? < DG H IJ K L M I N O P Q R S Q LT > D U E C B V 3 W W < D D C ? E < DX R R O Y Z Z Q L IG K R MG K [ \ L K ] ^ R _ ` a Z P K R [G a R Q J K L S H Qb c K R Id L Q Q R e a a ] If R g Q L R K S ^ a R K h QJ a R I a a Ri Q e j a a M
i Q k gl L ^ _ ^ R K h O H a Q ` a Z P K R [m ^ h a gm L ^ Z K L Mn Q P Y o h ^ Sn ^ c Q L f I h K R ]\ ^ Q n K S M\ p q J K k k\ a P O H a PT C C @ r < > ? V ' < = > E ? D` h K L M Is K ^ g Ht a R K g H K R t K Z Q Iu U E v w ? < B D r < > ? V 3 W W < D D C ? E < DX ] K Z Ib K L h [ j Q K L R ^ R _ ` Q R g L QJ a g H Q L S K L Qx < r < v v < ? D y z > @ W U A > { < ? D > B w 2 B | ? > } < ? DG Q K c Q L o L a a M I~ O K Z Y Q h� K L L Q R t K Z Q I



0 6 y 2 v < W @ ? E W > v y ' > w E C > B w ' < W C ? w D y 0 < v < = U C B <~ J �l �l L K R _ Qm H a R Q I � �\ H Q j ^ R M� K c c ^1 U > ? A > W < � @ E W > v � U < > v @ U > B w � < > � @ FG a a g IO K c Q L IO Y P Q L ] L Y _\ H Q G a ] [ O H a P\ H Q m Q L � Y Z Q O H a P\ a R ^ N d Y [5 = @ E W E > B D� a h h K R ] N X ^ g S H ^ I a RO P Q S I K c Q L I� ^ I ^ a R b k P L Q I I+ C C { D y 3 ? @ y * @ > @ E C B < ? F y u > ? w D y 1 ? E B @ E B | > B w 1 U C @ C` K L ] � K L Q H a Y I Q` h ^ R g a R ` K L ] I k �t Q I I a P IO g K g ^ a R Q L [ G a k\ H Q � a L M I� K g Q L I g a R Q I� ~ O Z ^ g HT � ? B E @ � ? < y T � ? B E D U E B | D y u > ? = < @ 5 � @ v < @ D y ; ( , y � C � D < U C v wX h h ^ Q ] ` K L P Q g IJ s fm a R ] Q R J ^ h hm a Y R ] e a L h ]� ^ h M ^ R I a R� C � � E < D y u ? > � @ D > B w 0 C F Dd K Z Qd K Z Q O g K g ^ a Rd K Z Q I � a L M I H a P* = C ? @ D y u > A = E B | > B w 5 � @ w C C ?X h h O P a L g It t G O P a L g IO P a L g I O a S S Q L



0 ? > } < v 3 | < B W E < D\ H a Z K I ` a a M k �\ H a Z I a R k �u U > ? E @ F * U C = Dl k � K Z) E D W < v v > B < C � DX L _ a I b k g L KG K M Q L I l c Q Rd L Q _ _ IJ ^ h h ^ Q � I ` a a M ^ Q IO M Q h g a R I\ H a L R g a R I� a a h e a L g H IT C C w D @ C ? < D y 5 � � � / E W < B W < D y u 4 0~ a h h K R ] N G K L L K g gf S Q h K R ]O a Z Q L � ^ Q h ]3 7 5 1 2 ' 3 0 5 ' *X o o Q [X h h ^ K R S Q N j Q ^ S Q I g Q LG K L S h K [ IG L K ] � a L ] N G ^ R _ h Q [` H Q h g Q R H K Z N d h a Y S Q I g Q L` a q a P G K R M~ K h ^ � K k b I g K g Q X _ Q R g I
~ O G `j K ] o L a M Q Ij h a [ ] I \ O G k �i K g ^ a R e ^ ] Qi K g � Q I gn a [ K h G K R M a � O S a g h K R ]� a a h e ^ S H� a L M I H ^ L Q G K R M3 � 5 1 2 ' 3 0 5 ' *J S � a R K h ] Im ^ � � K ~ Y g3 � 5 1 2 ' 3 0 5 ' *` H ^ S K _ a n a S Mj h a [ ] I i a � �\ H Q j ^ g g Q R \ L Q Q� K h M K o a Y g� K g Q I3 9 5 1 2 ' 3 0 5 ' *



� � � � � � � � � � � � � � � � � � �   � � � � � � � � � ¡ � � �   � � � �¢ � � � � £ � � ¤ ¥ ¥ ¦  § � � � �   � � � ¡¢ ¨ © ª « ¬  ¨ ® ¬ ¡ ¬ ¯ « ¨ °± ² ³ ² ´ µ ¶ · ¸¹ ª « º ¨ ¬ » ¡ ¬ ¯ « ¨ °¼ µ ¸½ ¶ ¾ ¿ ¸ À Á Â ² ´ Ã ² ¾Ä Å Æ Æ Ç ² È É É Ê ¸Ë ª ° Ì º ¯ ® Í   Î Î ¨ ° ° ¯ « º ¨ °Ï Ã Ã ² ¸ ¸ É ¾ Å Ð ²Ï ´ ´ Á Ñ · · ² ¾ ¸¼ ¶ Ò Ó ¾ ¶ Ê Å ´ Ô Õ É · Â ¶ ´ Ò¼ É ´ ½ ¶ ¾ Ã µ ²Õ Ç ¶ Å ¾ ² Ö ¸Õ É ´ Æ ² ¸ ¸ ¶± É ¾ É Æ µ Ò × ² ¾ ¿ Å ´ ¸Ø ¶ ¾ Æ µ Õ É Ç Ç ² Ã Æ Å É ´Ø Ê Å ´ ³ Ñ ¾ Ô µ Ù É É Ç Ç ² ´ ½ Å Ç ÇØ ´ Ú Ò
Ø Æ ¶ ·Ø Ú ¶ ´ ¸Û ¾ ² ´ Ã µ Õ É ´ ´ ² Ã Æ Å É ´Ü ´ Æ ² ¾ ´ ¶ Ã Å É ´ ¶ Ç ²½ Ý Þ ´ ²½ É ´ ¸ É É ´ß ² È Ä É É ¿ß ² à Æ à áÞ ¶ ¸ Å ¸× ¾ Å · ¶ ¾ ¿â Å Ú ² ¾ Ü ¸ Ç ¶ ´ ÊÁ ² Ç ² Ã ÆÓ µ ² Þ ã ã Å Ã ² ¾ ¸ Õ Ç Ñ ³Ó Ý ½ ¶ à àÓ É Â Á µ É ÂÙ ¶ Ç Ç Å ¸Ë ¯ ¯ ¬ ä ¨ ª « Í � ¨ © ª º « °¼ ¶ ¾ ¾ ¶ Æ Æ ¸Á µ É ² Ð É ´ ²Ó Å · Â ¸ É ´� Ì º å æ « ¨ ® ° ä ¨ ª « Í   Î Î ¨ ° ° ¯ « º ¨ °Ï Ê ¶ · ¸½ É Æ µ ² ¾ Ã ¶ ¾ ²ç ¨ ä ¨ å å ¨ « ° è é ª ¬ Î Ì  ª ê ¨ « ° ª ® æ� ® ë « ª ì ¨ « °Ø ¾ ´ ² ¸ Æ í É ´ ² ¸î É Ç Ê ¸ · Å Æ µ ¸ï Á ¶ · Ñ ² ÇÙ ¶ ¾ ¾ ² ´ í ¶ · ² ¸



� ¹ è � å ¨ Î ¬ « º Î ª å è � ª æ º ¯ ª ® æ � ¨ Î ¯ « æ ° è � ¨ å ¨ © Ì ¯ ® ¨Á ² Ú ² ´ É ¶ ¿ ¸Õ ¶ ¾ Â µ É ´ ² Ù ¶ ¾ ² µ É Ñ ¸ ²Ó µ ² Ä Å ´ ¿Þ áÕ Ñ ¾ ¾ Ò ¸ à áÓ ð ½ É ³ Å Ç ² à á ï ½ ñ× µ É ´ ² ¸ ò óÁ É ´ Ò Õ ² ´ Æ ¾ ²Õ É · ² Æ× Õ Ù É ¾ Ç Ê� Ì ª «  ª Î ¨ ô ¬ º Î ª å õ Ì ¨ ª å ¬ Ì ª ® æ ö ¨ ª ô ¬ »¼ É É Æ ¸ à áÛ ¾ ¶ Ô ¾ ¶ ´ Ã ² Á µ É ÂÁ ¶ Ú ² ¾ ¸Á Ñ Â ² ¾ Ê ¾ Ñ Ô à áÓ µ ² ¼ É Ê Ò Á µ É ÂÓ É ´ Å À î Ñ Ò� © ¬ º Î º ª ® °± É Ç Ç ¶ ´ Ê À Ï Å Æ Ã µ Å ¸ É ´Á Â ² Ã ¸ ¶ Ú ² ¾ ¸ñ Å ¸ Å É ´ Ø à Â ¾ ² ¸ ¸£ ¯ ¯ ê ° è   « ¬ è ¡ ¬ ª ¬ º ¯ ® ¨ « » è � ª « æ ° è � « º ® ¬ º ® ë ª ® æ � Ì ¯ ¬ ¯Õ ¶ ¾ Ê Ù ¶ ¾ ² µ É Ñ ¸ ²Õ ¶ ¾ Ê ã ¶ Å ¾Õ Ç Å ´ Æ É ´ Õ ¶ ¾ Ê ¸ à ÷Ý ¶ Ç Ç ð Ý È Å ¿Ý Ç Å Ã ¿ Þ Æ Æ ¶ ¿ ¶ ¾ Ö ¸× ¾ É ´ Æ ¶ × ¾ Å ´ ÆÁ ´ ¶ Â Â Ò Á ´ ¶ Â ¸Á Æ ¶ Â Ç ² ¸Ó µ ² Á Æ ¶ Æ Å É ´ ² ¾ Ò ¼ É àÓ µ ² Ù É ¾ ¿ ¸Ù ï Á · Å Æ µË ô « ® º ¬ ô « ¨ è Ë ô « ® º ° Ì º ® ë ° è � ª « © ¨ ¬ � ô ¬ å ¨ ¬ ° è ¢ � ø è ù ¯ ô ° ¨ Ì ¯ å æ¼ ¶ Æ µ ¸ Æ É ¾ ²Õ ¶ ¾ Â ² Æ ¾ Å Ô µ Æï É · ² ³ ¶ ¸ ²Ä ¶ ¿ ² Ç ¶ ´ ÊÄ ¶ Ñ ¾ ¶ Ï ¸ µ Ç ² Ò½ Ñ Ç Æ Å Ò É ¾ ¿ × É ´ Ê ² ´ · Å Ç Ç× É Ñ ´ Ê Ç ¶ ´ Êâ É ¸ ² ³ Ò ¸Ó É Â Â ¸ Ó Å Ç ² ¸Ù Å Ç ¿ Å ´ ¸ É ´ù ¯ ö ö º ¨ ° è � « ª ú ¬ ° ª ® æ � ¯ » °Ø ¶ ¾ Ç Ò Ä ² ¶ ¾ ´ Å ´ Ô Õ ² ´ Æ ¾ ² ¸î ¶ · ² Á Æ ¶ Æ Å É ´î ¶ · ² ¸ Ù É ¾ ¿ ¸ µ É Âî ¶ · ²Ó É Ò ¸ â ó ¸



¡ © ¯ « ¬ ° è � ª  © º ® ë ª ® æ � ô ¬ æ ¯ ¯ «Ü ´ Æ ² ¾ ¸ Â É ¾ Æí ± Á Â É ¾ Æ ¸í í ¼ Á Â É ¾ Æ ¸½ Å Ç Ç ² Æ ¸Á Â É ¾ Æ ¸ Á É Ã Ã ² ¾� « ª ì ¨ å   ë ¨ ® Î º ¨ °Ó µ É · ¶ ¸ Õ É É ¿Ó ¾ ¶ Ú ² Ç Ã ¶ ¾ ²� Ì ª « º ¬ » ¡ Ì ¯ © °Ï Ô ² Õ É ´ Ã ² ¾ ´¼ ¶ ¾ ´ ¶ ¾ Ê É Ö ¸¼ ¾ Å Æ Å ¸ µ ï ² ¶ ¾ Æ Û É Ñ ´ Ê ¶ Æ Å É ´¼ ¾ Å Æ Å ¸ µ â ² Ê Õ ¾ É ¸ ¸Õ ¶ ´ Ã ² ¾ â ² ¸ ² ¶ ¾ Ã µ ó Ý à á½ Å ´ ÊÞ à ã ¶ · à áÁ Ã É Â ²� º ° Î ¨ å å ª ® ¨ ¯ ô °Ï ¾ Ô É ¸ Ø à Æ ¾ ¶¼ ¶ ¿ ² ¾ ¸ Þ Ú ² ´¼ Ç É Ã ¿ ³ Ñ ¸ Æ ² ¾Õ ¶ ¸ µ Õ É ´ Ú ² ¾ Æ É ¾ ¸ï ¶ Ç ã É ¾ Ê ¸½ ¶ ¾ Æ Å ´ ½ É ´ ² Ò Á µ É Â× ² Æ ¸ Ï Æ ï É · ²Á Æ ¶ ¾ ³ Ñ Ã ¿ ¸Á Ñ ³ È ¶ ÒÓ µ É ¾ ´ Æ É ´ Ö ¸Ë ¯ ¯ æ ° ¬ ¯ « ¨ ° è � ú ú û � º Î ¨ ® Î ¨ ° è � � �Õ É ð É Âï ² ¾ É ´ï É Ç Ç ¶ ´ Ê À ¼ ¶ ¾ ¾ ¶ Æ ÆÜ Ã ² Ç ¶ ´ Êí Ñ Ç Å ¶ ´ î ¾ ¶ Ú ² ¸ Ä Å Ê ÇÞ ´ ² ð Á Æ É ÂÁ Â ¶ ¾ à áÓ µ ¾ ² ¸ µ ² ¾ ¸  ¤ � � � �   � � � ¡Ï ³ ³ ² ÒÏ Ç Ç Å ¶ ´ Ã ² À Ä ² Å Ã ² ¸ Æ ² ¾¼ ¶ ¾ Ã Ç ¶ Ò ¸¼ ¾ ¶ Ê ã É ¾ Ê À ¼ Å ´ Ô Ç ² Ò¼ ¾ Å Æ ¶ ´ ´ Å ¶Õ É ð É Â ² ¾ ¶ Æ Å Ú ² ¼ ¶ ´ ¿Õ É ¾ ¶ Ç± É ´ ² ¼ É É ¿ · ¶ ¿ ² ¾ ¸ï ¶ ¶ ¾ Æï ¶ Ç Å ã ¶ àï ¶ Ç Å ã ¶ à Ø ¸ Æ ¶ Æ ² Ï Ô ² ´ Æï É Ñ ¸ ² µ É Ç Ê ¼ ¶ ´ ¿ï Á ¼ Õ
Ä ¶ Ê ³ ¾ É ¿ ² ¸Ä ¶ Ê ³ ¾ É ¿ ² ¸Ä Ç É Ò Ê ¸ Ó Á ¼ à ÷ß ¶ Æ Å É ´ È Å Ê ²ß ¶ Æ Ù ² ¸ Æß É ¾ È Å Ã µ À × ² Æ ² ¾ ³ É ¾ É Ñ Ô µâ É Ò ¶ Ç ¼ ¶ ´ ¿ É ã Á Ã É Æ Ç ¶ ´ ÊÁ ¿ Å Â Æ É ´Á È Å ´ Æ É ´Ù É É Ç È Å Ã µü É ¾ ¿ ¸ µ Å ¾ ² ¼ ¶ ´ ¿ü É Ñ ¾ ½ É Ú ²



  ý � � � �   � � � ¡¼ Ñ ¾ Ô ² ¾ Ý Å ´ ÔÝ í Û Õ½ Ã ± É ´ ¶ Ç Ê ¸× Å Ð Ð ¶ Ø à Â ¾ ² ¸ ¸  ¦ � � � �   � � � ¡Ï Á Ý± ² ² Â × ¶ ´ × Å Ð Ð ¶Ó µ ² Á Ç Ñ Ô À Ä ² Æ Æ Ñ Ã ²Ù ¶ Ç ¿ ¶ ³ É Ñ Æü ¶ Æ ² ¸  þ � � � �   � � � ¡× ¶ Â ¶ í É µ ´ Ö ¸



ÿ � � � � � ÿ ÿ � � � � � 	 
 � � � � � � 	 � � � � � 
 � � ÿ � � � � � 	  �� � � � � � �� �  
 � � � �  � ÿ� � � � � � � � � � ÿ � � � � �� � � �  ! � � " � � # ÿ � � � � �$ % & ' ( ) *  + , - + &. � � / 0 � & 1 2 (3 � � 4 " � � 5 � 6 6 � � � � � " � �7 � , $ % & - 2 +7 8 & 1 � ,� / % 9 & + : ( ; - - + ( ( � & 9 + (� � , 1 + ( ( %< � & � 1 2 = > + & ' 9 , (? @ 9 , A 8 & B 2 . � � / / + , $ 9 / /? 1 % C
? D % , (E & + + , 0 � � @ ($ ) � �F + 0 G � � '> + % - � - ' (H ** + / + - 13 � � � I � � � 5 � � � � " � �� / % & ' (* 2 � + ? J  & + ( (* 2 � + K � , +L � I � M M � � � N O � � 6 4 � � P � � � � � Q � � R � � S � � �T * % C 8 + /� ! N � M � 6 � � " 6 � M N � � Q " � � � Q � � 6 � � Q � N � � M � � 4 � � �> 2 � , + ( U VW 2 + G 9 , '
 4 � � � � 6 � X � " 6 � M Y 4 � � M � 4 � � Q Z � � X � #7 � � 1 ( 1 2 + � 2 + C 9 ( 1* % D + & (* 8  + & @ & 8 BW 2 + 7 � @ = * 2 �   � � " 6 " � � �< � / / % , @ ) ; 9 1 - 2 9 ( � ,*  + - ( % D + & ([ � � P � N � � � N ÿ � � � " � � � � # N \ � � Q � N 
 � " � � " � R � � Q 
 4 � � �7 9 & 1 2 @ % = (� / 9 , 1 � , � % & @ (] / 9 - '. T * C 9 1 2



3 X � � " � X � � N 3 X � � " � 4 " � R � N \ � � � � �  X � M � � � N � 	 � N ^ � X � � 4 � M Q. 9 / ' 9 , ( � ,^ � Z Z " � � N \ � � _ � � � � Q � � # �E % C +ÿ � � � � � N \ � � � " � R � � Q  X � Q � � �; / / *  � & 1 (� � � S � M � R � � 6 " � �E � 9 , B > / % - + (\ 4 � � " � # ÿ 4 � � �7 & 9 1 9 ( 2 T + % & 1 ` � 8 , @ % 1 9 � ,� % , - + & a + ( + % & - 2 V ]T + /  1 2 + ; B + @b J c % C� " � 6 � M M � � � � X �; & B � (T � / / % , @ ) 7 % & & + 1 1d 8 / 9 % , E & % D + (W 2 � & , 1 � , (3 � � Q � � � � � � N  _ _ e � " 6 � � � � � N \ � �� � � �  * 8  + & C % & ' + 1f - + / % , @G 9 @ /$ � & & 9 ( � , (g 9 - 1 � & 9 % . 9 , +� �  
 � � � �  � ÿ7 % 9 & ( 1 � 0 ? D + (7 % & - / % = (� � & % /T * 7 �G % @ A & � ' + ( h J i jG / � = @ ( W * 7F % 1 9 � , 0 9 @ + 7 8 9 / @ 9 , B * � - 9 + 1 =F % 1 0 + ( 1� k  
 � � � �  � ÿG 9 1 1 / + ` & % , ' 9 + (� l  
 � � � �  � ÿG 9 1 1 + , W & + +



� m  
 � � � �  � ÿ] ` �$ - < � , % / @ (





n

o p q r s t u v w x t y r z t z{ | } ~ � � � � ~ n | � ~ � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � �� � � � ~ � � � � � � � � � � � � � � � � �� � � � � � ~ � � � � � ~ � � � � �o � �   ¡ t u v ¢ £ z r ¤ t z z¥ � � | � ~ � � � ¦ � ~ � � � � �� � § ~ � � | � ~ � � � � � � � � �� � § ~ � � � � � � � � ¨ � � © ~ ª « � ¦ ¨ ¬ � �  � � � � � �� � ¬ � � � ¨ ® | � { ~ � � | � ~ � � � � � � �� � � � ¯ ~ � � � � � � � �� � � � � � ~ � � � � � ~ � � � � �o ° ± £ ² ³ r ¡ ² t ´ r ¤ µ t ¡ t ¤ µ t ¤ ³ � � � � �� � ¶ � � | � � � � n � � � | � � ~ � ¯ � | � � � � � � � � �� � § ~ · | � � � � n � � � | � � ~ � ¯ � | � � � � � � �� � ¸ � � ~ � ~ � � ~ � � � � � � � � � �� � � � � � ~ � � � � � ~ � � � � �o ¹ º » u ¼ ² u ¤ ½ ¾ ¿ z ¢ £ z r ¤ t z z ¢ t t ¤ ³ x ¿ µ r ¤ ½ ÀÁ ~ � · � ¯ � � � | � � � � �Â � ¦ ~ � � � � � � � �� � � ¦ ~ � � � � � � � �  � �� � � � ¦ ~ � � � � � � � � �  �Ã � � ¦ ~ � � � � � � � � �  �� � � � � � ~ � � � � � �o Ä � £ x ¤ u Å t x � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � Á � � � � § ~ � | � ~ � � � � � �  � � � � �� � ¬ ~ � � � ~ « � � © | � · � � � � � � ¦ � � � � � � �� � � � ¯ ~ � � Æ ~ · � | � | � � � � ¨ � � � � | � � � Ç � � � �  � � �� � � � � � � � � � � � � � � � � � � � � � � �Á � � � � § ~ � | � ~ � � � � � � � � � � � � � � � �  � � � � � � � � �¬ ~ � � � ~ « � � © | � · � � � � � � ¦  � � � � �  � � � � � � � � � � � � � �� � ¯ ~ � � Æ ~ · � | � | � � � � ¨ � � � � | � � � Ç � � � � � � �  � � � � � � � � � � � � � � �



È

É Ê

Ë Ì Í Î Ï Ð Ñ Ò Ó Ô Õ Ö Ò × Ò Ñ Î ÒØ Ñ Î Ò Ù Ï Ú Û Ü ÝÞ ß Þ à Ê á â ã ä å æ á ç ä å è é ê ë ì í ì ì îà ß Þ à Ê á â ã ä å æ á Þ ï È ð ñ á ò ï á É É ó ì ó é í ô õ îö ß Þ à Ê á â ã ä å æ á ç ð ñ á ò ï á É É ç ÷ ä ø â ã Þ ï È ù ä É â ä ï ú ê é ê í ó ó îû ä â Þ Ê å á É æ ä ï È á ï â É ü úË ý þ Ò Ü Õ ÿ � Õ Î � � Õ Ü Ô Ò Ö Ö Ï � � Ï � Ò Ü Õ Ï Û� ä ø ï â îð Þ â � É � � á È ê ó ô ë í õ ú î� ï É Þ â � É � � á ó ì ó � í ì ô îü óË 	 
 � Ú Û ÿ Ò Ü Õ ÿ � Õ Î � � � �� á Þ É ä ï � ä ø ï â îÞ û ä ä Ê Þ å ò á ì ì í ì ì îà û ä ä É  Þ Ê Ê � é ê í é ê îö � ä ä å ö ä ï È � â � ä ï ú ó ô í ó ô îÈ ÷ Þ ö ñ � ï ò É á æ Þ å Þ â á É á å � � ö á Þ ö ö á É É � é ê í é ê îá � â ã á å ó õ í ì õ îó óË � � Ó Ó Î Ñ � × Ï Ï Ñ ÿ� � � Ï Ó Ñ Î � Õ ÿ Î ÿ Ô Ò � Î Ú Ó Ó Î Ñ � × Ï Ï Ñ ÿ � � � 
 � � Î ÿ � Ò Ñ Î Ü Ô Î � Ú ÿ Î � �� ä ø ï â î � ä ø ï â î� á É ë ì ê õ í � � î � á É � é ô õ í ë ô î� ä ú ú é ì í ë ê î � ä ë ó ì í � ú îü ú � ô� � 
 � Ú ÿ Î � � � Ï Ñ � Ô Ò Ü � � � Ø Ñ Î Ü Ô Î � Ï Ö Ö Ú Ó Õ Î � � � � Ï Ú �� ä ø ï â î � ä ø ï â î� � � � ö á ê ó ú í ë ì î � á É ú õ ê ó í ü ì î� á â Þ � Ê É Þ Ê á ú � í ó ü î � ä ó ô é ô í é ì îð â ä å Þ ò á ú ô ë ô í é é î� á É � È á ï â � Þ ó ó ú ú í õ ú î � ü� ô



 
 

! " # $ % & ' ( $ ) ) * + , - . / & 0 1 2 3 4 56 7 8 9 3 : ; 8 < < 2 = > : ; ? @ ? A 7 B C 5D 7 E : 3 6 3 4 F G :   : : H B I J 7 C I 5B ?! " " K ' L / ) , - . / &M N / ( - O ' ( P Q & - ' & - . / & RS 3 4 : 3 4 > 1 3  0 1 2 3 4 56 T : U 6 > 3 > 3 : V >  4 > 3 W 2 3 > 4 H X I I 7 X X 5D T : Y 1 < 6 4 : : Y  : 9 Z : ; : 9 C X 7 X X 5< T : Y 1 < 6 4 : 4 1 6 3 : 6 ; D [ 4 1 J J 7 J J 5\ T : Y 1 < 6 4 : : Y  : 9 Z : ; : J J 7 J J 5: S 3 4 : 3 \ 4 1  : Y Y D 2  > 3 :  H I 7 X X 5] 0 Y 1  > 3 W \ 1 9 3 J J 7 J J 5^ J_ ' ` . * P O ' ( P Q & - ' & - . / & RS 3 4 : 3 4 > 1 3  0 1 2 3 4 56 T : U 6 > 3 > 3 : V >  4 > 3 W 2 3 > 4 H J I @ 7 B H 5D T : Y 1 < 6 4 : : Y  : 9 Z : ; : 9 C X 7 X A 5< T : Y 1 < 6 4 : 4 1 6 3 : 6 ; D [ 4 1 J J 7 J J 5\ T : Y 1 < 6 4 : : Y  : 9 Z : ; : J J 7 J J 5: S 3 4 : 3 \ 4 1  : Y Y D 2  > 3 :  H I 7 @ B 5] 0 Y 1  > 3 W \ 1 9 3 C X 7 X A 5H A! " a O * ( & / b ' (" c d , R - " a _ / & - N R 0 1 2 3 4 5E 2 ; 3 1 e : ; J 7 J J 56 S 3 < ; : 6  > 3 W ? ? ? ^ 7 ^ B 5D f 4 6 4 > < C @ X ^ 7 X ^ 5< g : < ; : 6  > 3 W X ? @ ^ 7 A B 5^ ^a c h / P + , ( . R / & 0 1 2 3 4 5E 2 ; 3 1 e : ;6 i : Y 1 9 6 e : ; 6 W : ? H C J 7 I X 5D f > U > Y 6 ; 4 1 6 e : ; 6 W : @ @ ^ ? 7 ? ? 5< j D 1 e : 6 e : ; 6 W : ? X ? I 7 J ^ 5B C



k l m n o p q o p r s t u v w x y z {| } ~ � � � � � � � {� w � � � � � � � {� �k l � � � � t n � t � p � � � p � � � � w w � � � } � � � } � w w � � w z � � � } ~ � w y � � y z ~ � w w � � � } � � � } � w w �� x � � } � w   ¡ ¢ w � ~ ¡ � } £ ¤   ¤ £ � � � ¥ ¦§ ¨ x � z ¤ � � } ~ � � � � � � � � � � � � { � � � � � { � � � � � {§ © y � } � } y � } y z ~ � ª � � � � � � � � « { � ª � � � { ª � � � � {§ ¬ } ¤ ~ x � } � � � � � � � � � ª � { � � � � � { � � � � � {§ ¡ � } £ ¤ � � ¤ ~ z « � � � � � � « � « « { ª « � � ª { � � � � � {§  z ¢ } � « � � � ª � � « � « « { � � � � � { ª � � � � {® � y � } w   ~ ¢ w � ~ � � � � � � � � � � « { � � � � � { ª � � � � {¯ x � � ¤ z ¥ w   ~ ¢ w � ~ � ª � � � � � � � � � { � � � � � { ª � � � � {� � ¤ £ } w   � w w � ~ £ w � � � � } � ° � � � � ª � � � � � � � � { � � � � � { ª � � ª � {� £ £ } ~ ~ � ¥ £ � � � ª � � � � � � � � « { � « � � � { � « � � � {v � � � � � ± ¤ y � � ª « ª � � � � � � « { � ª � � � { � ª � � � {� £ £ } ~ ~ � ¥ � x � � ¤ £ z � � y ~ � w � z � � � � « � � � « � � � { � « � � � { � � � � � {¬ } ¤ ~ x � } ² � } £ � } � z ¤ w y � �   � £ ¤ � ¤ z ¤ } � � � � � � � � ª � « � { � � � � � { � � � � � {® } ~ z � x � � y z ~ ² £ �   } ~ ² z � ± } � ° � � � ª ª � � � � « � � � { � � � � ª { � � � � � {³ w � � w � ¤ y � � � w x y � w y   w w z ª � � � � � � � « � � � { � � � « ª { � � � � {� � � } � � � y £ } � y � £ ¢ � � � £ z } � � � � � � � � � � � « { � � � � � { � � � « � {v � ¤ � } � � � � ª � � � � � � { � � � � � { � « � « « {� x � � ¤ £ z w ¤ � } z   � £ ¤ � ¤ z ¤ } ~ « � � � � � � « � « « { ª � � � ª { � « � � � {v � } � y � ¤ y } ~ ~ � � � � � � � � � � � { � « � � � { ª � � � � {



µ́¶·̧ ¹ºº» ¼½¾¿ ÀÁÂÃÄ ÅÆÄÇÈÉ ÆÊË
Ì ÍÎ ÍÏ Í

ÐÑÒÓÔ
Õ

Ö× ØÙÚÛÖÍÛØÜÝ
Þ ÛÚßà ØÖáâ ßØÖã ÚÛá Öâã ÛÚÍ
äÎ
å
ÎÌå
åæçèé êëìí

Þ× ØÙÚÛÖÍÛØÜÝ
Þ ÛÚßà ÍîÛÙâ Öãâá ïÚÛá Öâã ÛÚÍ
åð
åÌ
Îð
åèñë êèñí

Ù× ÝîÚßòÛÖîîÛÖÚ
ÖØÙÛ

óä
Ï
ÎåÌå
Ïéèæì êçæí

ôõ Ûô ÜÙÛÙÚâ ÝÛ

ÎÌ
ö
÷Î
öèøñ êñøí

Ûõ Ûô ÜÙÛá ÚÖààâ ÙÙßØùÛÍáâ ßØ

ðÌ
Î
ðÎ
Î

éæ êìéí

àú Úßòâô ÛÝßÚÛô ûÛããâ ØùÍ

ðð
Î
ðð
Î

æè êìæí

ù× ÝîÚßòÛà ÚÛüÜÛØÙïßàÞ ÜÍÛÍ
ðð
ð
ðð
ð

ìì êììí

ý× ØÙÚÛÖÍÛÖÝß
ÜØá ßà ÙÖÚîÖÚþâ Øù

ÌÎ
Ì
Ïå
Ì

ëé êìëí

×× ÝîÚßòÛÝÖØÖù
ÛÝÛØá ßà ÙÖÚîÖÚþâ Øù

ðð
ð
ðð
ð

ìì êììí

ÿú Úßòâô Ûâ ÝîÚßòÛô ÚÛÙÚÛÖáâ ßØÖã ÖØôã Ûâ ÍÜÚÛà ÖÙâãâáâ ÛÍÏÏ
ð
�÷
ðè�� êñ�í

þ× ÝîÚßòÛÝÖÚþ Ûáâ Øùßà ÙÛØá ÚÛ
ðó
Ì
ðÌ÷
Ìè�ë êñ�í

ã× ØÙÚÛÖÍÛÙÛØá ÚÛÍâ ÝîßÚá ÖØÙÛÖÍá ßÜÚâ Íáô ÛÍáâ ØÖáâ ßØ�÷
ä
ÎäÌÎ
äéñæø êé�í

Ý× ØÙÚÛÖÍÛØÜÝ
Þ ÛÚßà ÝÖÚþ Ûá ÍÖØôà ÛÍáâ òÖã Í
ðÌ
Ï
ðÎ
Ï

�æ ê��í èçñ

Ì ÍÍÙßÚÛÏ îßâ Øá Í
Î ÍÍÙßÚÛÎ îßâ Øá Í

Ï ÍÍÙßÚÛÌ îßâ Øá � ÜÛÍáâ ßØØÖâ ÚÛÍ

ÎðÌ

õ ÛÍîßØÍÛÍ

å÷ ææ êëçí









�� ��� �
�
�

� 	 
 � �  � � � �  � � �  �� � � � � � � � � � � � � � � � � � �� �  � � � ! " " � # � � $ % & ' � & ' () � ! " $ * $ " " " � # � � $ ' + , � + , (- � $ " " $ * $ ! " " � # � � % ' � " ' (. � / 0 � � $ ! " $ � # � � & 1 � " 1 (2 � � � 3 � � � � � � . � � � � & &� 4 5 6 7  � � 8 9 � � :  � �; � � � � � � � � < � � � � � � �� � = � � � � 3 � � $ , ! % � 1 + () � = � � � � � � � � � > 2 � ? � @ A � < > B � 1 % ' � + C (- � B � � � > D � � � � � 0 � - � � + $ $ � C ' (. � / � E � � & , � , % (2 � � � 3 � � � � � � . � � � � & +� F G 9 H I � 7 H  J � : K  7  : K  : I � � � � �� � L � � � � � � 3 � � 3 � � � 3 � - E � � � " " � " " () � = � M � � � � 3 � � 3 � � � 3 � - E � � � % ! � , , (- � N � . � � � � . � � � & % 1 + � $ % (2 � � � 3 � � � � � � . � � � � & +� O P � Q H � : R S T � 8 9 � � :  � � 8   : I � T K � : R UV � � M � E � � � � �W $ < � � % ! � , , ($ * ! < � � ! $ + � C $ (' * $ " < � % ! � , , (X $ " < � % ! C & � ! & (2 � � � 3 � � & +� Y 5 9 � : � Z  � " * % ! ( % ' * ! " ( ! $ * C ! ( C ' * $ " " ( 2 � � � 3� � V � - � 3 = � � � . � � � � $ ! $ " ! + & +) � B � � � 3 � A � � ? � � M 3 � - � 3 3 < % , " " $ % 1- � / � E � � � [ � M 0 � � � � � � � > � � � � � � � C C , $ $ & &" * % ! ( % ' * ! " ( ! $ * C ! ( C ' * $ " " (V � - � 3 = � � � . � � � � + + � $ % ( % 1 � + $ ( $ + � C $ ( $ $ � C ' (B � � � 3 � A � � ? � � M 3 � - � 3 3 < 1 ' � ! ! ( " � " " ( " � " " ( & � + ! (/ � E � � � [ � M 0 � � � � � � � > � � � � � � � % $ � % $ ( % $ � % $ ( % + � % + ( & & � & & (



\

] ^

_ ` a b c d e f g h i j f k f e b fl e b f m c n o p qr s r t ^ u v w x y z u { x y | } } ~ � � � � �t s r t ^ u v w x y z u r � \ � � u � � u ] ] � � � � � �� s r t ^ u v w x y z u { � � u � � u ] ] { � x � v w r � \ � x ] v x � � } � � � } � �� x v r ^ y u ] z x � \ u � v ] � �_ � � f p i � � i b � � i p h f j j c � � c � f p i c o� x � � v �� r v � ] � � u \ } ~ � ~ � � � �� � ] r v � ] � � u � } � � � � �� �_ � � � n o � f p i � � i b � � � �  u r ] x � � x � � v �r � x x ^ r y � u � � � � � �t � x x ] ¡ r ^ ^ � � � � � � �� ¢ x x y � x � \ � v � x � � � ~ � ~ � �\ � r � � � � � ] u z r y r v u ] u y £ � � u r � � u ] ] � ~ � ~ � �u ¤ v w u y } � � � � � �� �_ ¥ ¦ g g b e § k c c e �¨ � © c g e b � i � b � h f ª b n g g b e � k c c e � « ¬ � � �  b � ® f e b p h b  n � b � «� x � � v � � x � � v �¯ u ] } � ~ � � � ~ � ¯ u ] } � � � � � � � �° x � � � � � } � � ° x � � � � � �� � } �± � � � n � b � ® � c e � h f p « ² � l e b p h b  c j j n g i b � ³   c n «� x � � v � � x � � v �¤ � � � � u ~ } � � � � � ¯ u ] � � � � � � �  u v r � ^ ] r ^ u � � � � ~ � ° x � � � � � � � �� v x y r � u � � � � } � �  u ] � \ u � v � r � � ~ ~ � ~ � � } �} �



´
´

µ ¶ · ¸ ¹ º » ¼ ¸ ½ ½ ¾ ¿ À Á Â Ã º Ä Å Æ Ç È ÉÊ Ë Ì Í Ç Î Ï Ì Ð Ð Æ Ñ Ò Î Ï Ó Ô Ô Ë Õ Ö É× Ë Ø Î Ç Ê Ç È Ù Ú Î ´ ´ Î Î Û Ü Ý Ý Ë Þ Ó ÉÛ Óµ ¶ ¶ ß » à Ã ½ À Á Â Ã ºá â Ã ¼ Á ã » ¼ ä å º Á » º Á Â Ã º æç Ç È Î Ç È Ò Å Ç ´ Ä Å Æ Ç È ÉÊ è Î é Ê Ò Ç Ò Ç Î ê Ò ´ È Ò Ç ë Æ Ç Ò È Ô Ý Ö Þ Ë Ü Õ É× è Î ì Å Ð Ê È Î Î ì ´ Î Í í Î Ï Î Í Ü Ü Ë Ü Ü ÉÐ è Î ì Å Ð Ê È Î È Å Ê Ç Î Ê Ï × î È Å Ü Ü Ë Ü Ü Éï è Î ì Å Ð Ê È Î Î ì ´ Î Í í Î Ï Î Ü Ü Ë Ü Ü ÉÎ ç Ç È Î Ç ï È Å ´ Î ì ì × Æ ´ Ò Ç Î ´ Ô Ü Û Ó Ë Ó Ý Éð Ä ì Å ´ Ò Ç ë ï Å Í Ç Ô Û Ë Ó ñ ÉÞ òó » ô Â ¾ ä ã » ¼ ä å º Á » º Á Â Ã º æç Ç È Î Ç È Ò Å Ç ´ Ä Å Æ Ç È ÉÊ è Î é Ê Ò Ç Ò Ç Î ê Ò ´ È Ò Ç ë Æ Ç Ò È Ô Õ Õ Ü Ë Ý Û É× è Î ì Å Ð Ê È Î Î ì ´ Î Í í Î Ï Î Í Þ Ý Ë Û Û ÉÐ è Î ì Å Ð Ê È Î È Å Ê Ç Î Ê Ï × î È Å Ô Ó Ë Ô Õ Éï è Î ì Å Ð Ê È Î Î ì ´ Î Í í Î Ï Î Ü Ü Ë Ü Ü ÉÎ ç Ç È Î Ç ï È Å ´ Î ì ì × Æ ´ Ò Ç Î ´ Û Ô Þ Ë ñ Ü Éð Ä ì Å ´ Ò Ç ë ï Å Í Ç Ô Ó Ë Ô Õ ÉÞ Óµ ¶ õ ã ¾ ¼ º Ã ö » ¼¶ ÷ ø À æ Á ¶ õ ó Ã º Á â æ Ä Å Æ Ç È ÉØ Æ Ï Ç Å ù Î Ï Ü Ë Ü Ü ÉÊ ç Ç Ð Ï Î Ê ´ Ò Ç ë Þ Ö Ë ò Ü É× ú È Ê È Ò Ð ñ Ô Õ Ë Þ Ó ÉÐ û Î Ð Ï Î Ê ´ Ò Ç ë Þ Þ Õ ñ Ë Ý Ö ÉÞ òõ ÷ ü Ã ä ¿ À ¼ Â æ Ã º Ä Å Æ Ç È ÉØ Æ Ï Ç Å ù Î ÏÊ ý Î ì Å Í Ê ù Î Ï Ê ë Î ò Þ Ý Ë Ô Û É× ú Ò é Ò ì Ê Ï È Å Ê ù Î Ï Ê ë Î Ô Õ ñ Û Ë Ô Û ÉÐ þ × Å ù Î Ê ù Î Ï Ê ë Î Ö Ô Ý Ë Õ ñ ÉÛ Þ



ÿ � � � � � � � � � � � 	 
 � �  � �� � � � � � � � � �� � � � � � � � � �� �ÿ � � � �  � � ! � " � ! # $ � % ! & ' � � ( ) * � + , - � . � � + / � � , 0+ � � 1 �  ( ,  � � ' � � ( ) * � + , - � . � � +� � 2 3 � + � 4 5 6 � 1 � 5 1 � 7 8 4 8 7 , 0 0 9 :; < � 0 � 8 1 0 � � � = � = � � � � � � � � � � � � � � � � � � �; >  ( � 1 �  ( �  � � � � ? � � � � = � � � � � ? � � � � � � � � � �; @ � 8 � � + � � � � � � � = � � � � � � � = � � � � � � � �; 5 1 � 7 8 , 0 8 � � � � � � � � � � � � � = � � � � ? � � � � �; A � 6 � + � � � � � � � � � � � � � � � � � = � ? = �B ,  - � � 4 � 6 � 1 � � � � � � � � � � � � � � � � � � � � � � � � �C � , 0 8 � 9 � 4 � 6 � 1 � � � � � � � � � � � � � � � � = � � � � � � � �. + 8 7 � � 4 - � � ( � 7 � 2 1 , + � ( D 8 � 6 = � � � � � � � � � � � � � � � = � � � � � = � �) 7 7 � � � 3 9 7 , + � � � � � � ? � � � � � � � � � � � � � � � �
 , + . , + E 8  - � � = � � � � � � � � � � � � � � � � � = � �) 7 7 � � � 3 9 1 � 3 0 8 7 � + ,  � 1 � + � � � = � � � � = � � � � � � � � � � � � � � � �@ � 8 � � + � F + � 7 + � , � 8 �  , 0 4 , 7 8 0 8 � 8 � � � � � � ? � � � � � � � � � � = � � � ? � � � �B � � � , � + ,  � � F 7 , 4 � � F � , E � , D , 9 � � � � ? � � � � � � � � � � ? � � � � � � � � �G � + 2 � * 8  - , + � �  ( �  4 � � � � � � � � � � � = � � � � � = � � � � = � � � �) 1 1 � , + ,  7 � ,  ( 7 6 , + , 7 � � + � � � � � � � � � � � � � � � ? � � � � � � � �
 + 8 2 � � � � � � � � = � � � � � � � � � � � � � � � �. � 3 0 8 7 � � 8 0 � � 4 , 7 8 0 8 � 8 � � � � � � � � � � = � = � � � = � = � � � = � = � �
 0 � ,  0 8  � � � � � � � � � � � � � � � � � = � � � � � � � � � �



HIJKL MNNO PQRS TUPMR VWRKLX WYQ
Z [\ [] [

_̂̀ab
c

de fghid[ifjk
l ihmn fdop mfdq hio dpq ih[
r\
s
\Zs
st

uIv wxyz

le fghid[ifjk
l ihmn [{igp dqpo |hio dpq ih[
s}
sZ
\}
sI

~x wI~z

ge k{hm�id{{idh
dfgi

�r
]
\sZs
]v

Ity wutz

�� i� jgighp ki

\Z
�
�\
�I

�~ w~�z

i� i� jgio hdnnp ggmf�i[op mf

}Z
\
}\
\

vt wyvz

n� hm�p� ikmhi� �iqqp f�[

}}
\
}}
\

tI wytz

�e k{hm�in hi�jifg|mnl j[i[
}}
}
}}
}

yy wyyz

�e fghid[idkm
jfo mn gdh{dh�p f�

Z\
Z
]s
Z

xv wyxz

ee k{hm�ikdfd�
ikifo mn gdh{dh�p f�

}}
}
}}
}

yy wyyz

�� hm�p� ip k{hm�i� highidop mfdq df�q ip [jhin dgpqpop i[]]
}
��
}I

J� w~Jz

�e k{hm�ikdh� iop f�mn gifo hi
}�
Z
}Z�
ZI

�x w~�z

qe fghid[igifo hi[p k{mho dfgid[o mjhp [o� i[op fdop mf��
r
\rZ\
rv

~t� wv�z

ke fghid[ifjk
l ihmn kdh� io [df�n i[op �dq [
}Z
]
}\
]

Jt wJJz Iu~

Z [[gmhi] {mp fo [
\ [[gmhi\ {mp fo [

] [[gmhiZ {mp fo � ji[op mffdp hi[

\}Z

� i[{mf[i[

s� tt wxuz





  

   1 of 12 

Pitney Bowes MapInfo 
 

Corporate Headquarters: 

Phone: 518 285 6000 
Fax: 518 285 6070 

Sales: 800 327 8627 

Government Sales: 800 619 2333 

Technical Support: 518 285 7283 

www.mapinfo.com 

 

UK and EMEA Headquarters: 

Phone: +44 (0) 1753 848200 

Fax: +44 (0) 1753 621140  
Technical Support: 44 1753 848229  

www.mapinfo.co.uk 

 

Oxford Economics 

 

Phone: +44 (0) 1865 268900 
Fax: +44 (0) 1865 268906 

 

 

© 2007 Pitney Bowes MapInfo 

Corporation. All rights reserved. MapInfo 

and the MapInfo logo are trademarks of 

PB MapInfo Corporation and/or its 

affiliates. 

 

August 2007 

 

 

 
 

INFORMATION BRIEF 
 

 

This Information Brief sets out the latest trends in consumer retail expenditure 
per head on convenience and comparison goods in the United Kingdom.  
Estimates of expenditure per head are given for the years 1980 to 2006 in 
constant 2003 prices, together with price indices of consumer retail 
expenditure to enable conversion between different price bases. Alternative 
projections of growth in consumer retail expenditure per head are given, 
derived from trends over differing time periods, as well as Oxford Economics’ 
forecast growth rates. 

Table of Contents: 

Definitions................................................................................................1 
Methodology............................................................................................2 
Data Developments.................................................................................2 
Alcohol and Tobacco Expenditure........................................................2 
Recent Trends ......................................................................................... 3 
Longer-Run Trends.................................................................................3 
Price Indices ............................................................................................3 
Trend Projections....................................................................................5 
Oxford Economics’ Forecasts ...............................................................5 

September 2007 

07/02 
Supercedes 

Information Brief 
06/02 

Goods Based Retail 
Expenditure Estimates and 
Price Indices 



  

 ������������	�
����������
�����
���
�������������������� 2 of 12 

Data are based on the latest official estimates of 
expenditure according to the classification of 
individual consumption by purpose (COICOP) as 
part of the European System of Accounts 1995. 
Data are compatible with the latest first release of 
the National Accounts, and are compatible with the 
2007 Blue Book dataset (United Kingdom National 
Accounts).   

Definitions 

Convenience and comparison goods categories 
are defined as follows (COICOP category in 
brackets): 

Convenience goods: 

• Food and non-alcoholic beverages (01) 

• Alcoholic drink (off-licence sales) (02.1) 

• Tobacco (02.2) 

• Non-durable household goods (05.6.1) 

• Newspapers and magazines (09.5.2) 

Comparison goods: 

• Books (09.5.1) 

• Clothing and footwear (03) 

• Furniture, floor coverings and household 
textiles (05.1.1, 05.1.2, 05.2) 

• Audio-visual equipment and other durable 
goods (05.3.1, 05.3.2, 05.4, 05.5, 08.2, 09.1) 

• Hardware and DIY supplies (04.3.1) 

• Chemists’ goods (06.1.1, 06.1.3, 12.1.2) 

• Jewellery, watches and clocks (12.3.1) 

• Bicycles (07.1.3) 

• Recreational and other miscellaneous goods 
(09.2.2, 09.3, 09.5.4) 

All estimates are inclusive of VAT and Special 
Forms of Trading, and are given in 2003 prices. 

Methodology 

These consumer retail expenditure estimates and 
price indices by goods type are estimates for the 
United Kingdom derived from household final 
consumption expenditure (HHFCE) reported in the 
ONS Consumer Trends, (compatible with the ONS 
Blue Book), and from time series data supplied by 
the ONS.  The Blue Book provides the most 
reliable source of information on consumer retail 
expenditure, since it draws upon a wide range of 
sources, including the ONS Expenditure and Food 
Survey (published as Family Spending), the ONS 
Annual Business Inquiry (ABI), the Retail Sales 
Inquiry (RSI), government departments, 
nationalised industries and manufacturers.   

The Blue Book compatible figures are used to 
calculate total consumer expenditure on those 

goods normally purchased through retail outlets.  
This includes all types of retail outlets, comprising 
all permanent and temporary shops, markets, 
roadside stalls, mobile shops, farm shops, 
roundsmen operating from depots, mail order, 
party plan and automatic vending machines, and 
credit traders. 

Consumer retail expenditure per capita is obtained 
by dividing the resulting expenditure by goods type 
by the latest ONS estimates of mid-year home 
population for the United Kingdom, as published in 
the ONS Population Trends. 

Data Developments 

Household final consumption expenditure 
(HHFCE) data, as reported by the consumer 
trends publication, moved to a new classification 
system in 2001 as part of the move to conform to 
the European System of Accounts 1995.  Data are 
now presented according to the Classification of 
Individual Consumption by Purpose (COICOP) but 
are still available back to 1964.   

Instead of the old split between goods and 
services, COICOP splits HHFCE into 12 divisions 
by purpose: 

01 - Food and non-alcoholic beverages 

02 - Alcohol and tobacco 

03 - Clothing and footwear 

04 - Housing, water, electricity, gas and other fuels 

05 - Furnishing, household equipment and 
maintenance 

06 - Health 

07 - Transport 

08 - Communication 

09 - Recreation and culture 

10 - Education 

11 - Restaurants and hotels 

12 - Miscellaneous goods and services 

Further breakdown of these categories allows 
calculation of retail spending on convenience 
goods, comparison goods and all goods, as 
above.   

Alcohol and Tobacco Expenditure 

Alcoholic beverages are treated differently to 
under the previous system, which combined both 
off-licence spending and that in pubs, restaurants, 
hotels etc. Under COICOP, spending on alcohol in 
category 2 relates only to the proportion spent in 
retail establishments, i.e. off-licence sales for 
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alcohol, with the rest included under restaurants 
and hotels.   

Data for both alcohol and tobacco are distorted by 
estimates of smuggled goods that are included in 
the official data. These should not be included in 
convenience good expenditure. In Consumer 
Trends, National Statistics published estimates of 
smuggling for these goods. Alcohol smuggling only 
represents a small share of the total spending, with 
no split available for on and off-licence sales. 

Tobacco smuggling is more important, 
representing almost 16% of total sales in 2003 – 
and has been increasing over the past decade. 
Data supplied on smuggling for 1994 to 2003 have 
been subtracted from total spending, with a 
suitable share of total tobacco spending also 
subtracted for other years. 

Even after this adjustment for smuggling, 
expenditure on tobacco appears to be too large. 
This still includes both retail and non-retail 
spending. Only the retail element is required. ABI 
data on retail turnover by commodity closely match 
other elements of spending defined on the 
COICOP system. The clear exception is for 
tobacco. Looking at the ABI data over a number of 
years suggests that only around 72% of the 
COICOP spending on tobacco, net of smuggling, 
is in retail establishments. The remainder is non-
retail spending and has been removed from 
calculation. 

Recent Trends 

Consumer spending growth has remained volatile. 
It was strong during the final quarter of 2006, rising 
by 1.3% on the quarter despite interest rate rises. 
Consumption slowed markedly in 2007Q1. This 
suggests that the slow down in growth in 2007Q1 
may have reflected a delayed reaction to the 
interest rate rises. 

That said, retail sales rebounded in 2007Q2 up 
1.2% on the quarter and 3.8% on the year. Sales 
in household goods performed well after a poor 
start to the year and increased while food sales 
remained steady throughout the first two quarters 
of 2007. Sales in clothing and footwear are up in 
2007Q2 with the good weather in April providing 
an early boost to summer clothes sales. 

 However, retail sales account for a third of 
consumer expenditure and other indicators are not 
as positive, Consumer confidence fell for the first 
time in 6 months in June 2007 and this is expected 
to remain low with high energy prices and rising 
petrol prices. Confidence in E-commerce has also 
fallen with the increased awareness and risk about 
financial and identity fraud. This may be a sign that 
the increases in interest rates are starting to take 
their toll on the economy. The fall in consumer 

confidence coincided with a fall in household 
incomes in 2007Q1 on the previous quarter, 
although spending is being sustained by a fall in 
the savings ratio. 

Moreover, growth in consumer credit has fallen 
markedly over the past year, signalling that 
appetites for debt-financed spending are waning. 
Households are being constrained by historically 
high levels of debt in relation to incomes. Following 
the Bank of England’s increase in base rates to 
5.75% in July these constraints have increased 
and debt-financed spending would be expected to 
fall especially given the likelihood of further rate 
rises. 

Longer-Run Trends 

Comparison goods have accounted for a larger 
share of household spending, since 1993. As 
household incomes have risen, annual growth 
rates in spend on comparison goods have been 
much higher compared to convenience goods.  
Indeed average annual growth rates for 
comparison goods have been increasing rapidly in 
recent years, with the average growth in 1998-06 
of 7.2%, more than double the average rate over a 
forty-year period.  Consequently, comparison 
goods represented two-thirds of all goods 
expenditure in 2006. With increases in interest 
rates growth in spending on comparison goods 
could slow as debt based purchasing becomes 
more costly. 

Growth in expenditure per capita on convenience 
goods has been much lower. The ultra-long run 
trend calculation (1964-2006) suggests that there 
is virtually no growth in this category although 
there has been some increases since 2001. This 
reached a high in 2006 of just over £1,600 per 
capita.  

A clearer growth trend is visible looking at more 
recent data periods. Medium-term trend growth 
(from the mid 1980s) is 0.6% and a further jump in 
the trend calculation is visible for more short-run 
data, once the recession and period of higher 
inflation in the early 1990s is excluded. Average 
growth calculated since the mid-1990s is 0.9%. 

Price Indices 

Price indices for convenience goods, comparison 
goods and all goods are calculated directly from 
the series of consumer expenditure by type at 
current and constant prices. The price indices are 
therefore fully compatible with the estimates of 
consumer retail expenditure per head given in this 
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Average annual growth rates (calculated by fitting a log-linear regreesion line by the method of least squares to give a compound growth rate)

1964-06 0.1% 3.9% 1.8% 7.3% 5.8% 7.0%

1973-06 0.2% 4.4% 2.3% 5.8% 4.2% 5.4%

1978-06 0.4% 4.9% 2.7% 4.3% 2.7% 3.8%

1983-06 0.6% 5.3% 3.1% 3.5% 1.6% 2.8%

1988-06 0.6% 5.6% 3.4% 2.8% 0.6% 1.9%

1993-06 0.9% 6.6% 4.2% 2.0% -0.6% 0.7%

1998-06 1.0% 7.2% 4.8% 1.6% -2.2% -0.6%

Table 1: UK annual average consumer retail expenditure by goods type (2003 prices) 

Convenience Comparison All Convenience Comparison All

Goods Goods Goods Goods Goods Goods

1980 1,454 895 2,349 39.2 58.4 46.5

-1.0% -3.1% 0.1%

1981 1,422 886 2,308 43.3 62.3 50.6

-2.2% -1.0% -1.7%

1982 1,389 902 2,291 47.2 66.1 54.7

-2.3% 1.8% -0.7%

1983 1,397 945 2,343 49.8 70.0 58.0

0.6% 4.8% 2.3%

1984 1,380 986 2,365 53.2 72.9 61.4

-1.3% 4.3% 1.0%

1985 1,385 1,035 2,420 55.9 77.1 64.9

0.4% 5.0% 2.3%

1986 1,409 1,117 2,526 58.3 79.9 67.9

1.8% 7.9% 4.4%

1987 1,433 1,200 2,633 60.4 82.5 70.5

1.7% 7.4% 4.2%

1988 1,452 1,300 2,752 62.8 85.4 73.5

1.3% 8.3% 4.5%

1989 1,470 1,340 2,810 66.2 89.0 77.1

1.2% 3.1% 2.1%

1990 1,466 1,359 2,825 71.4 93.3 81.9

-0.3% 1.4% 0.5%

1991 1,445 1,351 2,796 76.6 98.4 87.2

-1.4% -0.6% -1.0%

1992 1,435 1,392 2,827 79.4 100.6 89.8

-0.7% 3.1% 1.1%

1993 1,443 1,451 2,894 81.5 101.6 91.6

0.5% 4.2% 2.4%

1994 1,448 1,550 2,999 82.7 101.4 92.3

0.4% 6.8% 3.6%

1995 1,433 1,604 3,037 85.9 104.0 95.5

-1.1% 3.5% 1.3%

1996 1,468 1,687 3,156 89.1 106.3 98.3

2.5% 5.2% 3.9%

1997 1,480 1,779 3,259 90.1 108.3 100.0

0.8% 5.4% 3.3%

1998 1,477 1,877 3,354 92.1 109.3 101.7

-0.2% 5.5% 2.9%

1999 1,508 2,013 3,521 93.7 107.9 101.8

2.1% 7.3% 5.0%

2000 1,525 2,175 3,700 94.4 105.4 100.8

1.1% 8.1% 5.1%

2001 1,500 2,327 3,827 97.0 104.0 101.0

-1.6% 7.0% 3.4%

2002 1,527 2,549 4,076 98.0 102.0 100.0

1.8% 9.6% 6.5%

2003 1,548 2,751 4,299 100.0 100.0 100.0

1.3% 7.9% 5.5%

2004 1,581 2,957 4,538 100.5 97.9 98.8

2.1% 7.5% 5.6%

2005 1,593 3,049 4,642 101.9 95.2 97.5

0.8% 3.1% 2.3%

2006 1,609 3,216 4,825 104.6 93.2 97.0

1.0% 5.5% 3.9%

Expenditure per capita (£) Price Indices (2003=100)

(percentage change from the previous year)
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report. Use of these calculated indices with the 
expenditure estimates is preferable to the use of 
either the retail price index (RPI) or the “new” 
consumer price index (CPI) because these 
incorporate a significant number of items not 
purchased through retail outlets.  

Total goods price deflation has occurred since 
2001 and prices have fallen at an average annual 
rate of 0.6%. Prices of comparison goods fell by an 
average of 2.2% per year in the period 1998-2006 
dominated by decreasing prices of electrical 
goods. Prices of both domestic appliances and 
audio, photographic and optical equipment have 
fallen since 1993, but the largest falls have been in 
the last five years.  This is in line with technological 
advances and the movement of production to 
lower cost countries, especially China and India, 
feeding through into prices. This trend is also 
evident for clothing and textiles.   

Convenience goods price inflation has historically 
been higher than that for comparison goods and 
prices have continued to rise, but have slowed in 
recent years. Recent trends are likely to continue. 

Trend Projections 

Projections of United Kingdom annual average 
retail expenditure per capita by goods type, 
including Special Forms of Trading and in constant 
2003 prices, are presented in Table 3, and 
illustrated in Figures 1 to 9. These projections are 
based on time series analysis of past trends in 
expenditure per capita data from 1964 (the earliest 
year for which data are available), and are derived 
by fitting log-linear regression lines to the data 
using the method of least squares.  The 
projections are derived solely from past trends and 
take no account of current economics or future 
expectations. 

Convenience goods retail expenditure has been 
erratic over the last 40 years, with low trend growth 
over the period as a whole. But the statistical 
relationship is unreliable and there appear to have 
been some trend breaks. Using a shorter run of 
data, the correlation coefficient rises, as does the 
trend growth rate. The most statistically robust 
estimate of trend growth calculated is for the 
period 1998-2006, when the annual growth rate 
averaged 1%.  

Trend growth rates of comparison goods 
expenditure per capita are statistically robust for all 
periods, with the strongest relationship noticeable 
in the short-term data. However, growth in this 
period is significantly stronger than in the longer 
run and appears to be unsustainable, similar to the 
boom in the 1980s, which was followed by a period 
of slower growth.  Projected sales per capita 
based on medium and long-term trends (which 
give similar trend results) look more believable. 

Unsurprisingly, for sales of all goods per capita, 
stronger average growth is noticeable in more 
recent years than in longer-run trends, while the 
statistical relationship improves. But medium term 
trends are still statistically robust and are more 
realistic. 

Oxford Economics’ Forecasts  

As an alternative to pure trend–based projections, 
forecasts from the UK consumer spending model 
are shown in Table 2. These forecasts are 
consistent with past trends, but are also based 
upon expected changes in other economic 
variables of interest according to historic 
relationships. Short-term growth rates, particularly 
for comparison goods are clearly unsustainable 
and some correction is necessary to revert to 
levels dictated by medium and long-term trends.  

Overall, consumption is expected to be robust, but 
grow slightly below incomes in the near term.  
Interest rates have risen and are likely to rise 
further as the Bank of England targets 2% inflation. 
Rising employment and earnings may offset any 
negative effects which may result from this rise in 
interest rates. Real consumption is expected to 
grow by an average of 2.9% over the period 2005-
07 and in the longer term this is expected to 
increase to 3.4% over the period 2005-12. We 
would be very surprised to see a return to the 
boom conditions of the last decade, when 
spending rose on average by 4.2% per annum in 
real terms and house prices almost trebled.  

We anticipate spending on comparative goods to 
increase by 4.3% on average per annum over the 
period 2005-2007, with average annual growth 
rates increasing marginally over the forecast 
period.  This is compared to short run trend (1998-
2006) rates of 7.2%.  Convenience good annual 
expenditure growth is expected to be 0.9% over 
the period 2005-2007, with average annual growth 
rates projected to increase in line with short run 
trends of 1.0% over time.  

Despite mixed news this year, we expected activity 
in the housing market to remain healthy though 
with downside risks. RICS reports that new buyer 
enquiries have been robust month on month for 
the past year despite interest rate rises and house 
prices rose by 1.1% between May and June 
according to the Nationwide. However it is 
expected that interest rates may rise to 6% in 
August 2007, which could slow housing activity 
and reduce affordability further for first-time 
buyers. 
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UK Annual Average Consumer Retail Expenditure Per Capita by Goods Type—
Actual and Projected Figures (2003 Prices) 
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Figure 2: Convenience Goods - long term trends (1978 - 2006)
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Figure 1: Convenience Goods - ultra long term trends (1964 - 2006)
£ / head £ / head
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Figure 4: Comparison Goods - ultra long term trends (1964 - 2006)
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Figure 3: Convenience Goods - short term trends (1998 - 2006)
£ / head £ / head
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Figure 6: Comparison Goods - short term trends (1998 - 2006)
£ / head £ / head



 

�������������	�
����������
�����
���
��������������������� 11 of 12 

 

 

 

 

 

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

6
4

6
6

6
8

1
9

7
0

7
2

7
4

7
6

7
8

1
9

8
0

8
2

8
4

8
6

8
8

1
9

9
0

9
2

9
4

9
6

9
8

2
0

0
0

0
2

0
4

0
6

0
8

2
0

1
0

1
2

1
4

1
6

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

Figure 8: All Goods - long term trends (1978 - 2006)
£ / head £ / head

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

6
4

6
6

6
8

1
9

7
0

7
2

7
4

7
6

7
8

1
9

8
0

8
2

8
4

8
6

8
8

1
9

9
0

9
2

9
4

9
6

9
8

2
0

0
0

0
2

0
4

0
6

0
8

2
0

1
0

1
2

1
4

1
6

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

Figure 7: All Goods - ultra long term trends (1964 - 2006)
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Figure 9: All Goods - short term trends (1998 - 2006)
£ / head £ / head


