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Instructions 
 

The model for A Perfect Sphere is stitched over 
1 on 25ct, Linen or Evenweave may be used.  You 
may use 1 or 2 strands of floss depending on your 

preference. 
 

It is recommended that you make working copies and 
enlarge to view detail and symbols. 

 
We also suggest using a #28 needle when working 

over 1 on 25ct. 
 

This is a large project that will offer many hours of 
stitching pleasure.   

 
We thank you for purchasing this design and 

welcome any questions or comments 
That you may have. 
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Pattern Name: A Perfect Sphere-Linda Ravenscroft
Designed By: Michele Sayetta
Company: Heaven and Earth Designs
Copyright: 2005
Fabric: Linen or Evenweave 25, White

300w X 450h Stitches
Size: 25 Count,   12w X 18h in

Floss Used for Full Stitches:
Symbol Strands Type Number Color

D 2 DMC 154 Grape-VY DK
– 2 DMC 168 Pewter-VY LT
^ 2 DMC 225 Shell Pink-UL VY LT
[ 2 DMC 300 Mahogany-VY DK
X 2 DMC 301 Mahogany-MD
q 2 DMC 304 Christmas Red-MD
S 2 DMC 310 Black
p 2 DMC 315 Antique Mauve-VY DK
² 2 DMC 317 Pewter Gray
¹ 2 DMC 318 Steel Gray-LT
¯ 2 DMC 326 Rose-VY DK
G 2 DMC 347 Salmon-VY DK
\ 2 DMC 349 Coral-DK
I 2 DMC 355 Terra Cotta-DK
* 2 DMC 356 Terra Cotta-MD
§ 2 DMC 371 Mustard
À 2 DMC 400 Mahogany-DK
™ 2 DMC 413 Pewter Gray-DK
Ä 2 DMC 414 Steel Gray-DK
{ 2 DMC 420 Hazelnut Brown-DK
$ 2 DMC 422 Hazelnut Brown-LT
# 2 DMC 437 Tan-LT
¦ 2 DMC 451 Shell Gray-DK
Ò 2 DMC 452 Shell Gray-MD
U 2 DMC 471 Avocado Green-VY LT
Â 2 DMC 500 Blue Green-VY DK
› 2 DMC 561 Jade-VY DK
9 2 DMC 610 Drab Brown-DK
R 2 DMC 611 Drab Brown
« 2 DMC 612 Drab Brown-LT
` 2 DMC 613 Drab Brown-VY LT
” 2 DMC 640 Beige Gray-VY DK
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Symbol Strands Type Number Color
@ 2 DMC 646 Beaver Gray-DK
‚ 2 DMC 647 Beaver Gray-MD
4 2 DMC 676 Old Gold-LT
% 2 DMC 729 Old Gold-MD
ƒ 2 DMC 738 Tan-VY LT
y 2 DMC 760 Salmon
b 2 DMC 777 Raspberry-VY DK
K 2 DMC 779 Cocoa-DK
Z 2 DMC 801 Coffee Brown-DK
Ã 2 DMC 814 Garnet-DK
� 2 DMC 815 Garnet-MD
  2 DMC 817 Coral Red-VY DK
: 2 DMC 819 Baby Pink-LT
O 2 DMC 823 Navy Blue-DK
P 2 DMC 829 Golden Olive-VY DK
1 2 DMC 831 Golden Olive-MD
0 2 DMC 842 Beige Brown-VY LT
f 2 DMC 869 Hazelnut Brown-VY DK
¤ 2 DMC 890 Pistachio Green-UL DK
] 2 DMC 895 Hunter Green-VY DK
¿ 2 DMC 902 Garnet-VY DK
¾ 2 DMC 918 Red Copper-DK
A 2 DMC 934 Black Avocado Green
¸ 2 DMC 936 Avocado Green-VY DK
W 2 DMC 938 Coffee Brown-UL DK
ü 2 DMC 939 Navy Blue-VY DK
H 2 DMC 945 Tawny
œ 2 DMC 951 Tawny-LT
� 2 DMC 961 Dusty Rose-DK
£ 2 DMC 977 Golden Brown-LT
‡ 2 DMC 3011 Khaki Green-DK
" 2 DMC 3012 Khaki Green-MD
k 2 DMC 3031 Mocha Brown-VY DK
< 2 DMC 3033 Mocha Brown-VY LT
ù 2 DMC 3041 Antique Violet-MD
† 2 DMC 3045 Yellow Beige-DK
B 2 DMC 3046 Yellow Beige-MD
� 2 DMC 3064 Desert Sand
Œ 2 DMC 3350 Dusty Rose-UL DK
Ï 2 DMC 3362 Pine Green-DK
é 2 DMC 3371 Black Brown
g 2 DMC 3721 Shell Pink-DK
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Symbol Strands Type Number Color
- 2 DMC 3770 Tawny-VY LT
V 2 DMC 3771 Terra Cotta-UL VY LT
í 2 DMC 3772 Desert Sand-VY DK
¼ 2 DMC 3773 Desert Sand-MD
Q 2 DMC 3778 Terra Cotta-LT
t 2 DMC 3779 Terra Cotta-UL VY LT
ö 2 DMC 3799 Pewter Gray-VY DK
F 2 DMC 3828 Hazelnut Brown
J 2 DMC 3829 Old Gold-VY DK
ï 2 DMC 3830 Terra Cotta-MD
6 2 DMC 3856 Mahogany-UL VY LT
æ 2 DMC 3858 Rosewood-MD
„ 2 DMC 3860 Cocoa
Ý 2 DMC 3861 Cocoa-LT
Î 2 DMC 3862 Mocha Beige-DK
Ÿ 2 DMC 3864 Mocha Beige-LT
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éSSSSé¾æÎ¾WSSSSSSé¿¿W[fí««§§««§R””«§«ZÎZŸ««��†¼#�
WZkZZfæfIæX[éSééÃÃ���ÃéWW[fíí««Ÿ«««Ÿ«[ZíŸ«¼«í{�Wé
ÎR{í{§*XIXXïí¿SSÃ�q¾�¾¾�¿[¿éé¿WZZZ9ÎWWWæPZZWWéSSS
§§§{1X1X{ï¾IIíéSSD�Ã����������Ã�Ã�Ã�¿¿¿ÃÃÃW¿éé[P{
1fP[WP[[[fXæXgSSSSééÃÃb�����������ÃÃ¿Ã¿ééWW[fí†$B
WWWP§{fÎf[WÀXæ¿S¿KWSééSéééééééSSéééé¿éæÎí§§††$†††
1{PW[Î§"§†{Z[¾gÃ¿íÝ¼«ÝRf9PZPPP9ÎKÎÎKÎWŸ«¼$$†$††$†
§{1{ÎWZ{§§§1{{¾ææé[íí«««««§§«Ÿ§«§«ZÎWÎ««††††††$$$
"{§§í{P[P1í{§F*¾¾æW[í«§««§§í"«í"íRWZW†�$$F�$†$F†$
f{§{{§F{À[[[1íJXIIgZZ���†«†«§§§í«f9[Î¼$†$$$†��B$ƒ
ÎfR§§FJ{ííf[¾P[ÀIIï[f«�†«†«§««§”"Wfk««$†$†††$$ƒƒ{
ZÎ1f§§§F§†§F{XXXIXgé{Ÿ†«†"««««§§9ZPZ««$††$$†††¼ZW
{fPf{1"§F§"†�FF{XIï¿Wí«§§«§§§§§”ZÎkÎ«««†F††$$«KKæ
§§{[é{PfR§§§§§íFí{{IÃ[RF§«§í««í§ZíW"§$F†$†��Î¿ííW
§FF"[Z"ÎZP‡"«F{f{*í**[WÎí†§í§««ÎæfZ««««§§fZWfp9„«
{§§F{Pf§§RfP{§F*{ïXgIXI[[{«§”§«Wpæ¿PWZZZZZÎZZ99ZZ
§J"{F§W{F†FíP[[f{FíJ{Xæ{[WÀí�¼[æííææ{íÎ{ÎkP”ŸB¼†$
F{J{§§{PP{í†Fí{P[Pfí�í{X{æ[¿[í¿ííKWW¿Z[fÎ†$$††††$
F"§{1{J§À[fXíF†F§§fW[{íííí{¾[éW¿¿Wí««««¼††§$††$$$
{{"{{{§JFíf[[X¾{í†�Fíf[f[[[ægææ¿WWKf«�Ÿ«$$$§$$†$$
f{í§Jf{í§FFíÀ[[[Xïí*�F{ï{¾�Ã��Ã�¾¾¿WWW[fPPP"$††$$
¾fI{íXfX{†íF*íXIXIXIf*{íïí*ïgggI�I¾[Z¿éSW{«B«††$$
¿[Àïí{æW[À{Jïïïïïïï*XÃ¿[W¿[¾Ãb�ÃéÃWé¿ZÎ§¼$«$†$†$$
íÎ[é¿[æ¿é[éW[ÀfIX{{íXW{íÎÎZSSSZRí§§�«$$§†††$$$†$¼
"§§KSSSSí$†{{æ[[W[[P[W��««ZSSZ‚««"†††�†††$$†††¼«f
RR«9SSéS«Ÿ††�†§††§"ÎfPF§�íSSSÝ««”†§�FFF$B$†§††«Wæ
«í«9ééW[†$†††FFF§"FF†%"†«ZZWÎ†§††«««§††††§†BB¼Z9P
Ý”íZÎ„æZF§§††§§§FF†††F§†§WPW§§§§§§«§†«$†$$†«BPPZ«
æ”«ZÎæÎ[§§††§F†%††$†††F�ffW"«"§§§«†«†††††$†$ÎPP{§
SP«Zæ„æPíF†$§F§§†$§F††§"WZP«†«§«§§§†§††††«†"ZZ1"F
éSÃ[ææZÎ†§†††§F"††§F††§ZÎZ§§«««§«†††††§†§$"ZÎ9†§§
é¿Sé¾ÎZ9††§††††F††§†††fZZR†"†�«««F†§†$†«†«ZRZ§""§
Ã�Ã¿¿æZÎ«†§F§F"§§"†�†RWZ9�§†§««§††§§††††$9PWÎ�§«§
Ã¯¾�ÃÃW§§§†$††§§§§§««Z9P«««†«««««†††††§«RfPP¼«†§†
Ã�qI�Ãé§†§††††§§§†«†PÎPR¼«§««§§«†«†††«$«Wfk§««†F†
¿�qqq�¿[†§†††††††§«RZÎP«BŸ«§«§†«†§§†«$Ÿ9‡Wf««†§F§
ÃÃqq¯q�¿[††††§††§«íZRZ««�Ÿ«««††††««†«Ÿ§ÎíZ«††§†«†
SéÃ�qq¯�éí†††«§«¼«ZíW§Ÿ«”«í«¼�«†§««Ÿ$«W§W§††§«††$
ZSéÃqq¯qÃéF««««Ÿ�ZíZR¼«Î”«„«««†«†«««¼"Z9P�"§†B$$$
ŸWSéÃ�qqI¿¿«§§Ÿ«WíÎZ�«R”«””«§í«†§§«�Ÿ9ík††††$Ÿ†$$
�Z¿WéÃ�qq¾¿æ««RWÎÎZ��«"«””§«í§§""«$Ÿ«P„Z«†$††�††$
¼[9„é¿Ãqqqb¿ÎÎéRÎk«¼«"§«”««««”§«§§«†«ÎZR†††«$†$$$
�éæíKSÃÃqqb�WWæRk§«««§«‡R§””§”§«§«†Ÿ§Ké¼†$†$Ÿ$$$$
ÎS¿ææÎééÃqqq¿[9é««««�§ŸW««««”««”§Ÿ«BÎKéƒ††«$�$†B$
Ké¿¿¿«ÝéÃ�q¾¾S¾««Ÿ«�«¼PP««Ÿ«‚«««««†$ZZé$††$¼$†$$B
WD¿¿Wí„ééÃ�qI¿[¼¼Ÿ§««ÎéÎ«Ÿ«KkWkRŸŸ«$WKZŸ††$«$†$$$
WWé¿SSéæKéÃÃq¾é{«"«�§W¿«§”SkköKéZ««$WÎkB$†�«$†$$$
ZWWWéé¿K”W¿é I¿¿†«««¿ZZ�”WéK9ö”„éPŸ$WÎW$††$«¼†$†$
ÎæékW¿WZZZDÃ��¾éí�«¿ÎWíŸ9SK9™KÒ<”é«†WRW$$†««$$†$†
ííKWDWéW¿�”éÃ�I�¿�9ZÎZ«ÒWéÎÎR9‚œÝk„ŸWíZ«¼†�$««$Ÿ$
«íí¿WéW««§«æéÃ�¾WÃ[ÎWí««éZ9R9RÝŸ”é”ƒWÎ"Î¼�$fZP$$$
íÎÎíSZŸ«««««ÃWÃI�éæÎW«”ÝéZ9KR¦«ÝRWŸ«WRíZ§KW[RÎ†$«
{Î{WÎ««†§¼§«”WÃ�IÃIkR«««Zé99RÝ«”WWŸRZí«9ZZR«Z«$†$
æRZR$††$†"««Ÿ„W�b�éZ««««”Wk9„„RKW"ŸZÎ«”§íRíZÎ¼$Ÿ$
Î9Î«¼«§«««ŸŸ”ZéÃqI¿Z«¦«”«ÎWWkZZK”ŸŸZíRíí”fZí¼Ÿ†$†
„Î��«�§«¼¼«íééZéqq�W««««««”KWÎ„«Ÿ««9„í«ÎZZ”ƒŸŸ†††
éÃ9ZWæííí9WSSWZ¿éÃg¿æ””«««”«ŸŸ«««ŸfZíÎZWÎ«�««¼††«
SW¿æfééWWéWéééWÎS¿�¾é�«””§«««"§«Ÿ«é{9WR««�«§Ÿ$«††
¿íÎÎ¾æípæP"Îé¿WéZé��éæ‚íR«�«§««««ÎPféÎƒ«í«�«�«††$
æÎæ[æíæ¿Z{í{¿WééŸK¿I�¿«””««§"§«««PRZÎ§í"§�«†�«$$†
¾íÎ["Péfí§ffÎéWRŸ§éII¿Î«"§R§§«««ÎKÎZ"§««†«§†«$†«†
¿æfWWZR"§{{fækÎ§«Ÿf¿IÃZ«§”§«§««íZíZ{§†«†§«§§§†«†«
é[ZZÎR"Î{ÎÎf[Z«««¼§ÃIÃé§"§§§”�§WÎÎÎ«†«†«†«$«†«††$
¿Wf”""{f{{RZW§«§�§«fé¾WÎ§§§««§Z9«9«§†«†«�†«†§§§†«
ZéÎ§"§{ííÎfWR"”í§§�§S[�W«§«§«ZW§Pí«§«†«†«§§§§"§§†
æWP"""{í{æWRí”§R§§†«fé¾W{«í«ÎWíRÎ«««†««†«†«§§§§†«
æZW""í{{IZZŸ«««§§§§”«W[¿¿«§íWÎ"f”�«§†«$«†�««§«§§§
¾[W§{"{À¾æZZZ"«§§§§"«f¿[W��ZZíf9«§§§«†«�««�†§§†§†
¾¾éPP[[ïïíæ¿é§««§§«««§é¾WííZRí‡«««««†«†«†$$««††«†
¾¾Ã[§§*í*gÎW"�§§«"§«§«fZæ[æfífí««««†«†«$�$Ÿ†$««†«
¾IÀWFíí*I¾[R««§«U""†§«§¿¾¿W{íZ««§««†«††«†«†�†«†††
�IIWÎ«g¾æég¼«§�«««""§«Ÿ[[æé�Z”««««§««$«†«†«$«†«†«
Ã�I¿¿í{¾éÎ«F§§««««§§«†«§Wæ¿ÎZ««««««�$««�««†¼««««†
Ã�¾æéæ*SZ«§F§«««$«§”§«�ŸÎ¿æé§««««§««�«�««�«««†«†«
é��gÃæíWZ§«««§§««««§§««ŸíSæéíŸ§««««†Ÿ$««†«†«�««««
éÃ�I�[Î¿P««†§««««§«««§«¼kKWÃ¿�"¼«««««�«†«««†««««§
ééqqIÃéf««§«”§§««««««§«”W”éZ¿Î�"§«†«†««««†«�««Ÿ”K
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æ¿é�qqW§¼««§««§«««"§§«PSSÎŸ«¿[Wí««§««�$Ÿ«$«†«"Wf¼
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(16)          (17)

ÎŸ¼¼RP[éWæ«éSS¿Î«„ééWWWWW¸Z¸W¸PééR"PP¸éæ�†�#�$�¼$¼$ƒƒƒƒB$Ÿ$ƒ$¼ƒ$ƒ
kíŸÎ[fW¿f99éSSS�¼¿éWWk¸kk¸¸WW99ééÎRf‡ZW9¼$#¼�$$$#$ƒ$ƒ$BBƒ$$ƒƒƒƒƒƒ
íZZZíPíÎZWWRSSSDÒÝWWk9P¸k9WW¸9ÎWéRÎ"ÎZW9¼���$$�$�$$ƒ$$$ƒBƒƒƒƒƒƒƒƒ
Zkæ�§í«ÎWWí«kSSSKKkZ¸‡‡PPP¸kP‡ÎkSÎ"{"9WK#¼#¼�$�$$$$$ƒƒBBƒƒƒƒƒƒƒƒƒ
éæ«§{f¿Wæí«””SSSSSÎ¸PP‡P¸éZ¸P‡fféfÎ1§RéW#¼��$$$$$¼Bƒƒ$ƒ$Bƒƒƒƒƒƒƒƒ
KÎf[[[Pí««§§«WSSSSéPPPPéWWWP‡ÎR{WPÎ{"‡éW#¼#¼#$¼$�$$#ƒ$ƒBƒƒHƒƒƒƒƒƒ
¿éWéí””"««”««”SSSSSS9¸kP¸¸P‡‡1f§P[ff{æWW¼†�$¼##¼ƒ##ƒ#ƒ6ƒ6$ƒƒ6ƒƒƒƒ
”Wæé”«”§«§””«Ÿ9SSSSSSZ9¸ZP¸‡1RÎ"PZPÎÎK¿W$�%�$¼�$###ƒ##ƒ6ƒƒ6ƒƒ6ƒƒƒ
íZKWÎ««§«§”«”ŸkSSSSSSS99Î‡P‡"{R§ÎWÀ{æ¿ZW��$��¼$$¼#$#ƒVƒVƒ6ƒ6ƒƒƒƒ#
«”kÎZÝ««”§”««9WWSSSSSSS¿PPf{1R""RW[Î[W¿W�†$$�#¼�#$¼$#ƒ##$ƒƒƒƒƒƒƒƒ
«ÝZ„W««§§””Ÿ§WkkSSSSSSSSSPÎ‡‡{"{Î¿éÀ[W¿éF�†�#¼$$#¼$$$##ƒ#ƒƒƒ6ƒ6ƒƒ
«Ý9Ké”«§«§«§WWkkWSSSSSSSSkRÎf{"íÎ[W[¿é¿éF���#¼#¼ƒ##¼ƒV6ƒ6ƒƒ6ƒƒƒƒ6
”«”WZk�§«««WWZWZKSSSSSSSSSé9RR{í{[[P[ZWSí�$#�##$##ƒ###ƒƒ#ƒƒƒ6ƒƒ66
«ÝÝéÎé«§«�ÎSé[Zk99SSSSSSSSSSWÎííÎ¿[f[ííéí�$¼$�$�##ƒ6ƒ#¼##ƒƒƒƒƒƒƒƒ
«¦«W¦W§«««W¿Wé[9Z9éSSSSSSSSSSSWæÎ¿fæZ«¼ÎÎ¼�##��B#ƒ##¼$##ƒƒƒƒƒƒ6ƒ6
«”ÝK”ZR«¼§éfPWWfP99SSSSSSSSSSSSSÃ�Î[[¼Ÿíf�$###f�6$#ƒ##ƒƒV$ƒƒƒƒƒ6ƒ
¦”ÝR9R9«BfWfPÎPPPP9öSSSSSSSSSSSSSSéÃ[¼¼¼P���#�{[†V#ƒ##¼##ƒ#ƒƒ6ƒƒƒ
«««íZ„9«¼WæfæfffZPP9SSSSSSSSSSSSSSSSSé¿kZ¼†¼$†�SéæŸ0ƒŸ$ƒVBƒ#ƒƒƒƒƒ
«§†"WíKŸfééé[æÎ{ÎfZPWSSSSSSSSSSSSSSSSSSS¿ƒ«$��$éSSSk¦0HƒBƒ##ƒƒ#¼ƒ
«««§Wík�9ÎÎé¾¾f{{"P9kKSSSSSSéSSSSSSSSSSSSŸ«�¼«ŸWSSSSSé§ƒƒ44B4Bƒƒƒ
”�««WRW««ƒÎ¿IP{{{"{RZ9WSSSSSSSSSSéÏSSSSSS�Ÿ«««ŸkSSSSSSSéæƒƒƒƒƒƒƒƒ
ZK§«9ZZ«Ÿƒé[fI{1f"§RÎZÎéSSSSSSééSSé9öSSSSK¼Ÿ�ŸBÎSSSSSSéSSSZ«Ÿ0ƒƒH
«9WæfWKÎŸ¼SÀ¾X{{{{{P§999éSSSSSDéééSSSSéSSSéZ9«Ò@SSSSSSSkKSSSé¿9”`
íípKWW¾ZV«éI¾{{{{{{Î†ÎÎZKéSSSSSSéSSSSSSSWWSSSSSSSSSSSSSW¸99WSSSSS
æÎíííí�WVZ[À[Xæ{{{f†"P§ÎZ9ZSSSSSSSSSSSSSSSSWWééWSSSSSSSSéf9R9WéWé
f¿[ííí�¾æ¿[¿Àï{{íf[{Pff«9ZkkéSSSSSSSSSSSSSSSSSSéZR™AéSSSSSP‡Î‡9Î‡
�íZWfí§íéé¿S¾I{í{W[{f�ff«ZWWZSSSSSSSSSSSSéAéSSSSSSKKkKWSSSSWÎRR‡1
«�«æWW{íWZ¼WIX{*[fíf{†F9«RZZ9WSSSüSSSSSSSSSW99¸kééSSSSW999kééWPRR
†«««§Pé9KéÎ[IïíI[íÎfF{�ífíÎZWZWSSSSSSSééSSSSSSWPPPZkéSSSéZ¸99ZkZP
«†§§§«§WZ9éÃI**é{{{{***J[íFfWZZéSSSSéW¸¸kéSSSSSSSSSéW¸WékPZP‡ÎR9W
§«§"§§�Ré¿9�I*¾À{f{{ïX£F[{FÎ[ZKWSSSSSSSSWk¸¸kkWWWéWW¸P¸P‡”""RRRRR
«§§§{«§«9S¿[IX[{f[{{Jï**Àfíf[Z9WSSSSSSSSSSékk¸9‡9PPPP¸WWWfZZWZWWé
«§§§§"«§¼ZS¾ï¾À{{f{{ïï*£¾¾{{f¿ZSSéSSSSééSSSSSéééééSSSSSSSSSSSSéZP
«"«§§"§§««é¾ï¾[í{{{{ïX**ïæX{{ÃWéééSSSSSWéWééSSSSSSSüéDéSéSéWZR§§"
§”§§§"«§«�éÀIÀÀ*{FfX*Xï*ïï{í{éS9”SSSSSSSéééWééSSSWDWéSSéK‡"«"§R""
R””"§§"«†«éÀI�Àí{í1{*ïï**�í{ÎSé§ŸSSSSSSSSSSSSSSéWéSSSékRR1111"{R1
é”««”§"í�FéIÀÀIí1{f{*J**IégíPZŸ«”SSSSSSSSSSSék¸K¸WéP9RRR‡1R{R1R1R
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WSÃ I�W«««§”«Ÿ«««§«”§««Sék¼Z[¿Î�«†«†««$«$¼««$ŸZkÎ
æ¿é�qqW§¼««§««§«««"§§«PSSÎŸ«¿[Wí««§««�$Ÿ«$«†«"Wf¼
¼„SÃ�IÃf�«§«««”§«««««”éSéŸ«¼Î[¿Z¼$««$«««�$««�WPB$
�”WÃqGÃ¿«�«§«Ÿ§”«««««P9éK««ŸŸP¿¿í««�«§¼†$Ÿ«Ÿ{é†$Ÿ
Ÿ¦Îé�¯[W�§§««Ÿ««««§««W§k”¼Ÿ«Ÿ«Ã¾¿««««†«««��$ZWBŸŸ
ŸŸŸWéq¯DR««�««««"§”«ÎæíÎ¼««§««"WW[«$¼Ÿ«$¼«ŸRW«�«$
„9íZSqq¿W§«�««”«««««Wíæ”«�«««««RZWf�Ÿ««¼$�ŸZW†««Ÿ
[9KéS�qÃé«Ÿ§««§””««í9„Z¼««Ÿ«¼«¼«‡[é{�Ÿ¼«¼««ZfŸ$«ƒ
W[Î„¿éqg¿R««¼”í«§«ŸWíZp««�««§¼««�Îéé{¼««�«ÎZÎ�ŸŸ«
SWZææé�q�Z"««§R§««fkÎW««««§«í««««ŸféWæŸŸ�«ÎWÎ$¼�Î
SéWÃæéÃ�¯ééé[í«««íWíZíŸ§««««§«««�«�”éSf�Ÿ�9é�ƒ¼íæ
ZSéW¿éS�¯¿¿PWWZí§¿ÎÎW«««««�««§§««§«¼”¿é[§¼Zé�Ÿ«ææ
RWéP¿kSÃ¯�é¾ffZZéWíWR«««�««««««««««�«Ÿ„éWÎZ¿Ÿ«æZ9
R‡SW99ééqIéæPffæZ[¿Z««Ÿ«««««�««««««§«íŸ«ZSé¿«æZZ¼
Î”WSk9¸SéqÃ¾ÎPfæZKWW�«Ÿ«««««««««�Ÿ«†«�««ŸíéSÃ9W«ƒ
Î"RéWZ9SSq�W{fæfæææéÎŸ«�«««««¼««««†�«««¼ŸZZéSS[í¼
ZÎRWSWkéS��é¾ÎÎæfæé¿”«««Ÿ�«�«««««¼««««Ÿ«ŸZ¿„9ZééW
PfÎ9ééWWSÃ��éW[¾æ¾[Z§Ÿ¼««««Ÿ«Ÿ««««««�«««¼Z„fZ«`¦K
‡WWíkSZ„KéÃbW¿WW[[æPW§ŸŸ«««««««««««íŸ«§ŸÎ9„Wí««$Ÿ
"ÎWW9éWKÎéÃ�Ã[íff[[¿ZWí««««”««««««««««««WíZÎ«§«««
RÎ9Wí9éWK¿é��WÎÎÎ{íf¿ZéÎ«««««««««««�«Ÿ«9ZKZ««"§«Ÿ
RÎ{æW«ZSZæéÃ�éÀÎfÎÎÎ[Wæ”§«««««««««««««íkRéí�«§¼««
"R{ÎPÎRWWKéé�Ã¿ÎÎ‡fíÎWÎ«”�««§Ÿ«««««¼««WÎZZ««««««¼
RíÎ{ÎZ§ZW9WSÃ[W{Î"ÎfíZ¿Î«”«««««§«««««ÎZ”Z”««�««�Ÿ
R"R{Î[Î”WZ9SÃ�¿[RíÎÎÎíPW§«««««««�««««Zí„k«««««ÝŸK
RR{Î{fP§9éZWéÃ�éí"Î"Îf¾Zk«««§«§««««$ÎkíZ”§««««p¿K
§RR{{{ZRRWWKSÃbÃ[íRf{Î{ÎZZŸ§”�«§«§««éf„¿Ÿ”Ÿ«ÎZZ9Z
R"§í{ÎfP”Îkkéé��éf"‡Îf{ÎÎ9PŸ««««««ŸÎZí9Z«ÎZWWÎZWí
Î{"§§{æ[{§‡kZéÃG¿WÎRÎgæíííWí«Ÿ««¼««K„„¿éé¿9Î9éP�Ÿ
§{§F§í{æP§ík¸Wéq�Wf9Î{ææÎæWÎ�ŸŸ«¼«í¿„íÎKZWWZ9«««�
§{§í{{í{¿ÎF9WZWÃIé[9WffÎæÎZZŸ«««�«ZKí¿Wé¿Î«§«§««$
{§§§§íí*¾æÎækkké�[éæÎ9W[ÎÎZSÎ««««�Zæ„Wí§§«”§««§«¼
fí§§§íï*I*ïXZkZé¿¾W¾””"9W[ÎWW«««�ŸZÎZÎÎí”§§§§§«««
f{í{{{�{I*ïæíWW¸é��Wíí”í{WZféÎ¼««¦ZíWÎíR{”"§§"§««
æïí{æí*I¾�ï¾IfWZWW�Ã¾§íRÎí[W[W«««ÎZÎWí”§R§§«""§««
ïïïïíï{I[í†íII¿W9¿¿�Wæ*{í{íféW[«Ýæ9ZZ«í§”«§§"§«§¼
ï¾¾gXïXX[{Fíï{¾W¿¿ÃÃ¾¿æ{{í{æ¾[Wæ�W9Wí”«”Î«"«"§””«
¿é¿ÀIæïïX¾{F*ïg[¿¿¿¿�W¾ff{í{íæ¿WæWíWR§Ý"R”"§§§í«Z
Î§�Z¿XXgïÀX{§ïÀIK¿�ÃW¿é¾f¾¾æg{¾¿éÃíéí¦«í”§””§«Ý9¿
««‚WZW�XïI¾gægéé�¿¿Wé[é[æfæfæ¾æ¾¿WIW”í«”””§«««íWÎ
”«9k¦Wé¿[IXïgg¿æZWSS¿WÃéZÎæÎææ[æg¾éWí„í¦í«”«§«WÎí
««WÎæé�Î[¿[IgÎ¿æ«”ÎZSWW¿S¿W¿¿[g¾¾æZé¿9„”«„««„W9íÎ
�Z9íéP§{ÎÎZéÃ¾¿W§í””í§ZW¿¿«ÎZééSSé[9ZWéf„«¦Îé9Î9¿
Z¿í¿Z§R""{§í{ZWSf”"Rí«íWWSæÝí”�¿K9SWZZPWW¿ZéæÎZWR
Zí¿é«§R{RR"§«�«f‡§”R"”«ÎéWéí„íÝWKpW”RÎZééSSé¿¿SWR
„¿WÎ§"«""«§«†§§«§”"‡R{"¦ÎééWí¦ÝSÎKK”R””íkWK¿SééW”
WW„”R§§««”§§««§§§""ÎR"Rí”KWé¿ÝÝépW„”„R„kWKæWW„RR”
é””««””««««§§«""§§í"""Î”§”kééZÝWpép”«KéZKZéWp¦”””
¦„”””¦«””Ÿ«§"§§§«§"R{§RR”””¿éé¿é„éKæéWpZWékÎ„9«R”
WéSSW¸„9„««§§”««"RRí"íR"RŸ«”ZSSÃ„DW¿KKKéW9„9KR”fR
éékR9kéW9«§”†""íR§í"í"§””«”««¿éé¿KpKæ¿éK”ÎÎ99RRRR
ök„ÒÒÝ™éKÝ”§««ÎR"§"§"í"§§«§««”éééb„PéWRRRRRÎRP"”"
KK²Òœ<„„W”«R"§"§R§Î§R"R"""§”§æZWééÃWÎ«í‡Î”«R”"R"”
„KKÎ0œ`„9W««§§§R{""""§"R"RRÎíWKÎ¿éSÃ”í”„R§§R""R§§
¦”Î9«Ÿ«9Ré««""§"Î""í""í‡R"§”§ép„ZWéS[””§”§”§§R"§"
R”«""§§RÎé§«§§§§fR""R{"R"í”íZKÎ„Wí„WSWí”§««"§§"RR
Î§§{"†§"‡éí§R"§"R"§R"R"RR§RíWæ„¿Z„í”Kééí”«í«§""í"
Î§""§F§RPé"«§§§R""§R§"R""Rí9W„ÎWÎR„”«9éWf§”§§"§”«
í‡"""""‡Zk««"««"RÎ""R""RR§íWZpæéíR”ÎR”RWSW§«««í§«
{‡{"«{‡ÎZP««§«§R"R§ÎÎR"RÎ§æWæKWZR”§””R"ÎKé[R«í§"§
«§ÎR{99Zé""««§«§§ÎRf‡{§R"§WZKæé«ÎRRR"RR”§9Wéf««««
§RRP9fZW„«§«§Î§§"ÎÎ‡PÎR"RíéææK¿íRRR"R"R"”§”ÎWéf«�
Î”RZPké9««§§§”§§Î‡RÎ9Î‡RRZWæK¿PRR‡RRÎR"”§”««RWéZ«
WWéééé‡R”§”R""RR‡ÎRÎ9ÎRÎÎéææKé9R‡RR""‡RRRR"”§”9ZW
RÎ99ÎRÎRR""RRRRÎ‡ÎRRRÎRÎ9WæZÃkÎRR"‡R§ÎR‡ÎR§""R§„Î
”§««Î9RR""R‡RRÎ‡RRÎRRRRRZZKæé9Î‡‡RÎ‡RRRÎRRRRR"R§”
«««§RR""Rf‡"Î"RÎRRR‡ÎÎRKWZæKWÎ99‡P‡RRRÎ‡RR""Î"«í§
§"R""Î"Î‡‡fRR"Î"R‡RÎ‡RÎéæ9æWKÎ9‡9‡R"RRP‡Î"RRR"RR"
"fRR"‡‡1‡ÎÎÎR"R"Î9ÎR9ÎZZKKZéf9‡ÎÎÎRÎÎR‡RÎRRÎ"R"R"
"""Î1RRÎ‡RR"‡ÎRRRRRR9‡Wææ9WW9ÎÎÎÎRRÎ‡RRÎ‡Î"ÎR"ÎR"
""ÎR"R‡Î"ÎR”"R§RRRRÎ‡kPKKæé9ÎÎ"RRRRÎÎRRR"RRRRRR"”
R{R""ÎÎ‡«RR§"RR"RRRRÎé9Zæ¿ZRÎRRRRRÎRRRRRRRR"RRÎR"
ÎR1RRR‡§RÎÎR"”RRRRÎR9é‡æ¿éÎRRÎÎRÎRR"RRR"Î"R"RRRRR
""ÎR‡ÎÎ"”"R9”R‡Î‡RÎRWZK„¿99‡ÎRÎR”RÎRÎÎRÎRR"R"RÎÎ‡
""R"Î‡RR""RÎÎRÎRZ‡PKéK„ZéÎ‡Î”PRÎR‡RÎ"”R"RRR"”ÎRR"
§§Î""RÎ‡RÎ""ÎRÎ9¸9KWWæ¿W9R9RRRRÎ‡ÎÎÎR"RRRÎRRÎ9ÎR”
"§"R""‡Î"Î"”999P99RSWÃéZÎR99”ÎÎR‡ÎR”§”§”ÎRRR999‡R
RRÎ‡"«R§”ÎR"9ÎÎ9KÎWé¿KSKÎ”9ÎR‡RÎR"RRRRRÎÎRÎR‡9Î9Î
Î‡ÎRÎ§ÎR"RR‡9Î9999S¿9Ké9K‡9”‡PR§RRR"ÎÎRÎ‡RRR‡‡999
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(21)          (22)

ÎR”RRRR"R"§§§RÎ‡RRWSk¸K9k9ZÏ9kéÎ§§§§{§{RíÎS¿ZkR‡‡fWWWPPéPWPR"""F%
Î‡ÎÎR"R§"R"§R"‡R‡ééW999Z9¸¸99kW‡§§§§"{"í”íWéW9Î‡RPéWZPWWPk‡""""††
‡ÎRRÎ"R"RR"Î”fWWééZ¸P¸Z9‡P999ké‡§""§{ÎR"í”„éZR9‡PWWW¸W¸PWPRR"§F††
Î9RRÎÎR§RR"«RSéSéP¸PPPP9ZP‡‡¸kSZ”"§"Î"{"íR§W9Î‡RZWWWPWPPkf""{§††�
9PÎR9RÎR"§”ÎSéWk¸9P9‡P9PP‡‡‡9éSZ9”"{{""íRRÎkÎ9‡PWéWPWkPk‡Î"{"F†§«
éSWRRR‡RR”‡éék¸KP9P9f‡fP9Î‡‡PWSéSÎ"R"""R""ZZÎ‡fWéWP¸WPkW1"{"§F§«R
kéSZRÎWW””éS¸Zk¸9P9P‡Î‡Pf‡199¸W¸é9"{""Î"RÎWP‡‡‡WWkPPPkWPR"{"F§F$W
kWSSééSS9WéZK¸k99P9PP‡PPÎ‡P‡¸kkWSé1RR{Î"RféP9fPWWPWP¸WWR"{{§FF†«S
KWSSSSkSéSWk¸¸k9P99P9fZPÎf‡P¸k¸kSSW"{Î"RRféf‡‡PkWkW¸PZ¸RR{"FF§†”S
¸WéSéééSSSWkkkP¸999999¸‡‡Î‡¸kkKkSéSWR"R{"PW‡‡‡kW¸WPZPWÎ{{"§§§††9S
ZkkkkéWéSW¸kkZk999P99¸Z‡‡‡9Z¸kKkSSkWéP{"íPW‡‡‡WWWPWPWP{{{{§FF†$kS
kkk¸Wékéé¸kkk¸k999¸9Pk9‡‡‡9¸kk¸kSSW¸¸ééP"Kk‡PPWWWPWZWfÎ"J"§†F††éS
kkkkkWkéékk¸éZ9¸9999¸W9‡‡‡P¸k¸KkSSéÏ¸kWSPP¸99¸k¸WkPWPR{"J§§†F†«SS
kkWkWkéW¸k¸kW¸9Ï9¸¸¸kk9¸‡9¸kk9¸kSS¸Ak¸¸PéSWR‡¸¸kWWWéf§"{§§§F††§SS
WWWkWWéWkk¸k¸¸¸9ÏZ¸kk¸99‡¸kk9¸kkSSAÏ¸¸k¸SSS9‡Wkk¸kWWR{{"§§F§F†RSS
9kWk¸WééWAk¸Ï9¸kk¸¸¸k¸ÏZ¸¸k¸9kkSékéSS¸A¸Séé99k¸ZkkéPR{"§§F§F†$¸SS
K¸WkkWééék¸k¸¸kAW¸kAk¸k¸¸k¸9¸kWSé¸SSS¸k¸éSSP9Z¸WkWé‡{""J§§§F†$WSS
Z¸k¸kWSék¸K¸¸AkAAAAW¸¸k¸W¸9¸¸kASSék¸Sé¸öéWSkP¸kWkS9ÎR"J§§FJF†«SSé
¸KkkkWéWk¸¸¸ökAAAkéA¸AAW¸k¸Ï¸kkkk¸KkéSS¸AAék‡kWkééRÎRJ"§§F§F%"SSW
K¸WWkkék¸kAk¸¸AéééééééA¸¸¸¸kkkkkAkkkWkkSSéWéPéWWS99Î1{§§§FFF†‡SSK
k¸kkkWékkAAk¸öAééééAA¸¸¸¸¸¸¸¸¸k¸k¸kéWé99éSéW¸WWSW9‡‡{""F§F†F†9SSÎ
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k¸kkkkAékAéAAA¤éééA¸¸¸¸¸¸Ï¸k99¸¸¸¸éé¸9PéW9KSWSSP9PP‡1"J§§§†F†WSS§
kkkkkkAéAAéAAAéééAk¸¸k¸¸k¸¸¸9Ï¸kAkééPP9kWZ9SéSW99¸Pf1"{§J††F†éSS�
WWkkkkAAAAAAA¤é¤éA¸ök]¸¸¸A¸999W¸¸¸SkkWZP9ÎkSWSP‡Z¸PP1{{"§†FFFéSS¼
kAékkékAAAé¤¤AééA¸]¸¸¸¸ÏkAWk¸¸kÏ¸kSWkkZWÎÎkSSZ‡¸¸ZPP‡1"J§F†††éSé¼
kWWAWAAkAASAééA]A]¸¸¸Ïk¸¸kkk¸k¸¸¸¸SW¸99ZZkkSé‡‡PPP‡P1{"§F§§†FSSDƒ
kkAkAAAASSS¤S¤]AA¸Ï¸]¸Ï¸Ï¸k¸kWÏK¸¸SkZ‡PPZWZSW‡‡PP‡‡ff"J§§§F†FSSé¼
kkWkkAAASSSS¤AA¤AÏÏ]¸Ï¸k¸9¸ééW¸ÏÏSSZkWWZZkéé99PPP‡PP‡1"§F§F†FSSS�
kAAAéAéSSSSS¤¤A]¸A¸¸¸¸A¸¸éSSSS¸¸SéWWéWWWWZSk‡9PP¸PéPf{"§J§F†§SSSF
ékWéAAASSSS¤AA]k]]¸]k]¸ASSS¸KWéééÏWééWWWWéé99P¸PPZS[f"J§§F††§SSSF
Aé¤AAASSSS¤¤A]]]]¸Ak]kkSSS¸k¸¸ÏR9ÏékWWWééSW9P¸Z¸PSSP11§§§F†§ÝSSSí
AAéÂA¤SSSSÂA¤]]]A]¸]¸¸SSSkAAk¸k99¸SéééWéSSk¸P¸kP¸SSP1J§§F††PéSSSí
AAéAASSSSS]A]]]AAéAAéSSA¸AAkkAk¸¸9SWéWééSWK¸PPkPWSSfJ"J§F††éSSSSí
AéAA¤SSSS¤Â]]A]A¤AAASSAkAAkAéééSé‡éSééSéSk¸Z¸¸¸PWSS""J"§§††ééSSSÎ
AA¤ASSS¤¤AAAA]¤AAé¤éSSSAkAééééW¸kkéSSéééé999‡PP‡SSSR§J§"§†«SSSSS9
AÂéA¤SSAA]Â¤¤¤é¤A¤éSSSSAAkk¸kkk¸¸9KéééWSé99PP¸PkSSé§§"§1"«§SSSSSf
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