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½É¯©´¶µ±°B´�¹¶·x½Â¯±½É¯±ÃsÇ2²e¹¶Ï±¸p»7´¶²@Ç2²eÅ@Ås¸±¯±½ÉÇw·G´¶°B·xÌ�²e¸p´9´�µp°Ë³|¸pÁÂÁS»º°2´7²x³(Å�°~·x¯±½Â¯pÃe»~Ò

éQ�



lSmonpmHñ éÏ�9y[y{|~}��ò|oy����r�cy�tv��wByJz�w¼ó
ÓÎ¯«´�µp½Â»3»º°~Ç2´¶½Â²e¯«Ô�°�Ì±¹¶½É°2î±Íz¼±°~»ºÇ~¹º½ÂÌ�°�Ôgµ±·G´ËµÄ·xÏ±Ï�°~¯p»B¼±¸±¹¶½É¯±Ã©·�´ÎÍ'Ï±½ÂÇ~·xÁ*¹¶¸p¯SÒ#å9µ±°
½É¯±½É´¶½À·xÁ[Ï�²eÏ±¸±ÁÂ·G´�½É²e¯�²x³m¯±°2´ÎÔ�²e¹ºÑ'»<·x¹º°#¸±¯t´¶¹�·x½É¯±°~¼ê·x¯p¼AÃe°~¯p°~¹�·GÁÂÁÉÍ�Ï±¹º²V¼p¸±Ç~°s¸p¯±½Â¯t´�°2¹ÐÈ
°2»º´�½É¯±ÃsÁÂ·x¯±Ãe¸Ä·GÃe°~»2Ò�Å"°.´ÎÔ�²e¹ºÑN»"·G¹¶°3¸±¯±·xÌ±ÁÂ°7´�²EÏ±¹º²V¼p¸±Ç~°3°2¯±²e¸±Ãxµ?¸±¯±½ÂÛN¸±°Ü¸p´¶´¶°~¹�·G¯±Ç~°2»
´¶²E¼±½É¾8°~¹º°~¯t´�½Â·G´�°3°.Ùe°2¹ºÍ?Å@°w·x¯p½Â¯±Ã±ÒnåæÍ'Ï±½ÉÇw·xÁÉÁÉÍeáV¯±°2´ÎÔ�²e¹ºÑ'»"·x¹º°B²e¯±ÁÉÍ�·xÌ±ÁÉ°Ü´�²EÏp¹¶²'¼±¸±Ç~°
´¶µ±¹¶°2°9²e¹*³|²e¸±¹*¼p½É¾8°~¹¶°2¯t´m»º´�¹º½Â¯±Ãx»*Ôgµ±½ÂÇ�µ@·x¹º°9¹¶°~¸p»¶°~¼�³|²e¹*Å�·x¯tÍs²G³�´¶µ±°BéQ���3Å@°w·G¯±½Â¯±Ãx»~Ò
ÓÎ¯�·xÁÉÅ�²x»º´n·xÁÂÁNÇw·G»¶°~»�°~·xÇ�µ�¸±¯±½ÉÛ'¸p°+¸p´¶´¶°~¹¶·x¯±Ç~°�½Â»n¸p»¶°~¼E³|²e¹n·Ü»¶½É¯±ÃeÁÉ°�Ç~²x¯N´¶½ÂÃe¸p²e¸±»*¹¶·x¯±Ãe°
²x³(Å@°w·x¯±½É¯±Ãe»2Ò��Ä²e¹9°.×p·xÅ@Ï±ÁÂ°GáÄ·E¯±°2´ÎÔ�²e¹ºÑ?Å�·wÍ�»º°~¯±¼VÓaÓ	ÓaÓ�³|²x¹9Å�°~·x¯±½Â¯pÃe»�Ôg½É´¶µ?Ùx·GÁ¿È
¸±°2»gÌ8°.´ÎÔ�°2°~¯��[�#����·x¯p¼Ü�[�#"ä-'á�ÓaÓ[ÑäÓ�³|²x¹9Å�°~·x¯±½Â¯pÃe»�Ôg½É´¶µ?Ùx·GÁÂ¸±°2»7Ì�°2´ÎÔ�°~°2¯�����"�/E·x¯p¼
����/ä-s·x¯p¼�Ó[ÑaÑaÑ�³|²e¹�Å�°~·x¯±½É¯±Ãe»�Ôg½¿´�µ�ÙG·xÁÂ¸p°~»�³|¹º²eÅô����/�/�´¶²T��� ëxëpÒ��Ä¸±¹º´¶µ±°~¹ºÅ�²x¹¶°xá'´�µ±°
·xÃx°~¯t´�»9½É¯�´�µ±°BÏ�²eÏ±¸pÁÀ·G´¶½Â²e¯�¼±½Â»¶·xÃe¹¶°2°3²e¯�Ôgµ±½ÉÇ�µ?¸p´¶´¶°~¹¶·x¯±Ç~°BÇ2²e¹¶¹º°~»ºÏ8²e¯p¼±»9´�²�·#Ãe½¿Ùe°2¯
Å@°w·x¯p½Â¯±Ã±Òçå9µ±°1·wÙx°~¹�·GÃe°zÇ2²eÅ@Ås¸±¯±½ÉÇw·G´¶½ÉÙe°�·xÇ~Ç2¸±¹�·xÇ.ÍÖ½Â»EÇ2²e¯±»¶°2ÛN¸±°~¯t´�Á¿ÍÖÙe°~¹ÐÍ Ï8²'²e¹
·x¯p¼í·xÃe°2¯N´¶»sµÄ·wÙe°?ÁÉ½É´º´�ÁÂ°�»º¸±Ç~Ç2°~»¶»�°.Ùe°~¯Ö½É¯ç¸±¯±¼p°~¹¶»Ð´�·x¯p¼±½Â¯±ÃA´¶µ±°~½É¹#²�Ôg¯í¸p´º´�°~¹¶·x¯±Ç2°~»~Ò
ß|å9µ±°g¼±°~Ãe¹º°~°9´�²BÔgµ±½ÉÇ�µ@·x¯�·GÃe°~¯t´mÇ~²xÅ�Ï±¹º°~µ±°2¯±¼±»m½É´¶»�²�Ôg¯�¸p´º´�°2¹�·x¯±Ç2°~»æÇw·x¯�Ì�°+´�°2»º´�°2¼
ÌtÍ�´�·xÑN½Â¯±ÃA´ÎÔ�²qÇ2²eÏ±½É°~»�²x³7´�µ±°©·xÃx°~¯t´wáæ²e¯±°?Ôgµ±½ÉÇ�µ%·xÇ.´�»@·x»E»º°~¯±¼±°2¹~áæ´�µ±°©²x´¶µ±°~¹�·x»
¹º°~Ç~°2½ÉÙx°~¹~á�·x¯p¼�Å@°w·G»¶¸±¹º½Â¯±ÃE´�µp°~½Â¹9Ç2²eÅ@Ås¸±¯±½ÉÇw·G´¶½ÉÙe°Ü°~¹¶¹º²e¹~Ò ã

®3¯±°Ë²x³n´¶µ±°<·xÃe°2¯N´¶»"½É»+´�µ±°2¯z¹º°~Ï±ÁÂ·xÇ~°2¼�Ôg½¿´�µz·E¯±°2Ô>½É¯±¼±½¿ÙV½É¼±¸Ä·xÁLÒ*å9µ±°<¯±°2ÔZ½Â¯±¼±½ È
Ù'½Â¼p¸Ä·xÁ�½Â»�´¶¹�·x½É¯±°~¼�²e¯?·#»º°2´9²x³�°â×p·xÅ�ÏpÁÂ°~»�Ï±¹¶²'¼±¸±Ç2°~¼?ÌtÍ�½¿´�»m´ÎÔ�²�¯±°2½ÂÃeµNÌ�²e¸±¹º»~Ò�*V½É¯±Ç~°
´¶µ±°B²e¸p´¶Ï±¸p´g²x³�´�µp°Ë´ÎÔ�²�¯±°~½ÉÃeµNÌ8²x¸±¹¶»9½É»9¸±¯±¹¶°2ÁÀ·G´¶°~¼SáV´�µ±°3´¶¹�·x½É¯±½Â¯±Ã#¼Ä·G´�·#³|²x¹�´�µ±°Ë¯±°.Ô
¯±°.´ÎÔ�²x¹¶Ñê½Â»ËÁÂ½ÉÑx°2ÁÉÍA´¶²zÌ�°�·©Ç~²x¯p³|¸±»¶½É¯±Ã�Ì±ÁÂ°2¯±¼SÒ Ý ³ ´�°~¹B´¶¹�·x½É¯±½Â¯±ÃpáS´�µ±°@¯±°2Ôö¯p°2´ÎÔ�²e¹¶Ñ
»ºµÄ·x¹¶°2»g»¶²eÅ@°3Ç�µÄ·x¹¶·xÇ2´¶°~¹º½Â»º´¶½ÂÇ2»9²x³�´�µ±°BÁÂ·x¯±Ãe¸Ä·GÃe°~»+Ïp¹¶²'¼±¸±Ç~°2¼©ÌNÍ�½É´�»�¯±°~½ÉÃeµNÌ8²e¸p¹¶»9·x¯p¼
½É»"¸±»º¸Ä·xÁÉÁÉÍz·xÌ±ÁÉ°<´¶²�¸±¯±¼±°2¹¶»Ð´�·x¯±¼«½¿´�»"²}Ôg¯1¸p´¶´¶°~¹�·G¯±Ç~°2»~ÒBå9µ±°sÇ2²eÅ@Ås¸±¯±½ÉÇw·G´¶½ÉÙe°<·xÇ2Ç~¸VÈ
¹¶·xÇ2Íz²x³�´�µp°s¯±°2ÔgÁ¿Íz´¶¹�·x½É¯±°~¼«¯p°2´ÎÔ�²e¹¶Ñz½Â»"´ÎÍ'Ï±½ÉÇw·xÁÉÁÉÍ©Ì�°2´º´�°~¹3´¶µÄ·x¯1´¶µ±°s¹º°~Å�·x½Â¯±¼p°~¹Ü²G³
´¶µ±°ËÏ8²eÏp¸±ÁÀ·G´¶½Â²e¯IÒ

Ý ³ ´¶°~¹m»¶°.Ùe°2¹�·xÁ�·xÃe°2¯t´�»æµÄ·wÙe°7Ì8°2°~¯@¹¶°~ÏpÁÀ·xÇ2°~¼�·x¯±¼�¯±°2Ô
²e¯±°~»�´¶¹�·x½É¯±°~¼SáNÇ2²e¯t´�½ÂÃx¸±²e¸±»
»º°~Ç2´¶½Â²e¯p»æ²G³8´¶µ±°gÏ8²eÏp¸±ÁÀ·G´¶½Â²e¯#Ì8°2Ãe½Â¯E´�²ËµÄ·wÙx°"¹º°w·x»º²e¯Ä·xÌ±Á¿Ísµ±½ÉÃeµ@·xÃe¹º°~°~Å@°~¯t´æ²e¯EÔgµ±½ÉÇ�µ
¸p´º´�°2¹�·x¯±Ç2°~»7´�²@¸±»¶°Ë³|²e¹9Ôgµ±½ÂÇ�µ1Å�°~·x¯±½Â¯pÃe»~Òæå9µ±°#Ç2²e¯±»º½Â»º´¶°~¯±Ç.Í�½Â»g¯±°2Ùx°~¹"Ï8°2¹º³|°~Ç.´wá�Ì±¸p´
¯±°.´ÎÔ�²x¹¶ÑN»B¼±²�´¶°~¯±¼A´¶²}Ô�·x¹º¼±»3¸±»º½Â¯±Ã�»º½ÂÅ@½ÂÁÂ·x¹9»º´¶¹¶½Â¯pÃe»"³|²e¹Ü·�Ãe½¿Ùe°~¯1Å�°~·x¯±½Â¯pÃ±Ò3®Ü³ ´¶°~¯Sá
²e¯p°�Ç2²e¯t´�½ÂÃx¸±²e¸±»�»¶¸pÌ±»¶°.´�²x³p´¶µ±°æÏ8²eÏp¸±ÁÀ·G´¶½Â²e¯3Ôg½ÉÁÂÁt¸±»º°�²x¯±°�Ç2²e¯tÙe°2¯N´¶½Â²e¯�³|²e¹f·7¹º°~Ãe½É²e¯�²G³
´¶µ±°"Å@°w·G¯±½Â¯±ÃË»ºÏÄ·xÇ~°GáVÔgµ±½ÉÁÂ°+´¶µ±°"¹º°~Å�·x½Â¯p¼±°~¹m²x³8´�µ±°7Ï8²xÏ±¸±ÁÀ·X´�½Â²x¯sÔg½ÂÁÂÁÄ¸p»¶°"·<¼±½¿¾I°2¹¶°2¯N´
Ç2²e¯tÙe°~¯t´¶½Â²e¯SÒÆ�Ä²e¹Ë°â×±·GÅ�Ï±ÁÉ°@·xÃe°~¯t´¶»�²e¯p°@´¶²zú±Ùx°�Å�·�ÍA¸±»¶°�Ð	ÐaÐaÑA´�²zÇ~²eÅ@Ås¸±¯p½ÂÇw·X´�°
���#-��ËÔgµ±½ÂÁÉ°3·xÃe°2¯t´�»+»º½¿×@´�²#´¶°~¯?¸±»º°+ÓaÓaÓ�ÒE´�²#Ç~²eÅ@Ås¸±¯±½ÉÇw·G´¶°7´¶µ±°3»¶·xÅ�°"Å�°~·x¯±½É¯±Ã±Ò Ý ´
´¶µ±½Â»�»º´�·GÃe°xá�´�µp°�Ùe²'Çw·xÌp¸±ÁÀ·x¹ÐÍç²G³7´¶µ±°?·xÃx°~¯t´�»E°â×pÏ±·x¯±¼±»E´�²ê·G¹¶²e¸±¯p¼�´ÎÔ�°2¯N´ÎÍ�¸±¯±½ÂÛN¸±°
¸p´º´�°2¹�·x¯±Ç2°~»2Ò?å9µÄ·G´�½Â»~á(·xÃe°2¯t´�»s·G¹¶°@Çw·xÏÄ·GÌ±ÁÂ°�²x³9¼p½É¾8°~¹¶°2¯t´�½À·X´�½Â¯pÃ�´ÎÔ�°2¯N´ÎÍç¹¶°2Ãe½Â²e¯p»<²G³
´¶µ±°sÅ@°w·x¯±½É¯±Ã�»ºÏÄ·xÇ2°sÔgµ±°~¹º°E½Â¯±½¿´�½À·GÁÂÁÉÍ�´�µ±°.ÍzÔ�°~¹º°�·xÌ±ÁÉ°�´�²?¼p½É¾8°~¹¶°2¯t´�½À·X´�°#²x¯±ÁÉÍ©´�µp¹¶°~°
²e¹9³|²e¸p¹~ÒI�Ä¹º²eÅÆ´¶µ±½Â»gÏ�²e½Â¯t´7²e¯tÔ+·G¹¶¼±»2á�´¶µ±°�Ç2²e¸±¹º»¶°<²x³n´¶µ±°�»º½ÂÅs¸pÁÀ·G´¶½Â²e¯?½É»7¼p°~Ï�°~¯±¼±°2¯t´
²e¯?´¶µ±°ËÇ�µ±²e½ÂÇ2°B²x³(ÏÄ·x¹�·GÅ�°.´�°~¹º»~Ò*Øq°Ë°~ÁÀ·GÌ8²e¹¶·G´�°Ü²e¯?´�µ±½É»9Ï8²e½É¯t´9½Â¯?´�µp°B¯±°.×'´7»¶°2Ç2´�½É²e¯SÒ

éeé



 �¡rõ öò÷!:�6 576�:*ª,j2¥i:
�Ä²e¹g°w·GÇ�µA²x³*´¶µ±°<´¶µ±¹¶°2°#Ç2²eÅsÌ±½É¯Ä·G´�½É²e¯±»g²x³�Ï�²eÏ±¸pÁÀ·G´¶½Â²e¯©»¶½&�~°�·x¯±¼�´�¹�·G½Â¯±½É¯±Ã�¼Ä·G´�·@ÏÄ·XÈ
¹¶·xÅ�°.´�°2¹¶»~á8´�µ±¹º°~°E»¶°2ÏÄ·x¹¶·G´�°E¹º¸±¯±»B²x³m´�µp°E»¶½ÂÅ#¸±ÁÀ·G´¶½Â²e¯©Ô�°~¹¶°�Ï�°~¹Ð³|²e¹¶Å@°~¼AÔg½¿´�µ«¼±½¿¾I°2¹ÐÈ
°2¯N´7»º°~°~¼p»Ü²x³f´�µ±°<¹�·G¯±¼±²eÅ ¯N¸±Å#Ì8°2¹7Ãx°~¯±°2¹�·G´¶²e¹gÏ±¹¶²'¼±¸±Ç2½Â¯±Ã�¼±½¿¾I°2¹¶°~¯t´7»¶°.´�»7²x³(½Â¯±½¿´�½À·GÁ
Ô�°~½ÉÃeµt´�»B·x¯p¼«¼±½É¾8°~¹º°~¯t´BÇ�µ±²e½ÉÇ~°2»B²x³�´�¹¶·x½Â¯±½É¯±Ã�°â×p·xÅ�ÏpÁÂ°~»2ÒBÓÎ¯ê·xÁÂÁfÇw·G»¶°~»2á[»¶½ÉÅs¸±ÁÀ·X´�½Â²x¯±»
Ï�°~¹Ð³|²e¹¶Å@°~¼
¸p¯±¼±°~¹�´�µ±°z»�·xÅ@°1ÏÄ·G¹�·xÅ@°2´¶°~¹¶»�ÍV½É°~ÁÉ¼±°~¼
ÛN¸Ä·GÁÂ½É´�·G´�½¿Ùe°2ÁÉÍÖ·x¯p¼
ÛN¸Ä·x¯t´�½¿´�·XÈ
´¶½ÉÙe°2ÁÉÍÜ»¶½ÂÅ@½ÂÁÂ·x¹�¹¶°~»º¸±ÁÉ´¶»~Òfå9µ±°m¹¶°2»¶¸±Á¿´�»�Ï±¹¶°2»¶°2¯N´¶°~¼�µ±°~¹º°�·G¹¶°mÌÄ·x»º°~¼<²e¯B´�µ±°mÇ~²xÅ�Ås¸p¯±½ÂÇ~·XÈ
´¶½ÉÙe°�·xÇ2Ç~¸±¹¶·xÇ2Í�²x³*´¶µ±°#Ï�²eÏ±¸pÁÀ·G´¶½Â²e¯±»2á�·wÙe°~¹¶·xÃe°2¼«·xÇ~¹º²e»¶»7´�µ±°<´�µ±¹º°~°<´�¹¶½Â·xÁÂ»9Ï�°~¹Ð³|²e¹¶Å@°~¼
³|²e¹Ü°w·xÇ�µÊ»¶°.´�²G³�»º½ÂÅs¸±ÁÂ·G´�½É²e¯1Ï±·x¹�·xÅ@°2´¶°~¹º»~ÒEå9µ±°�Ç~²xÅ�Ås¸p¯±½ÂÇ~·G´�½¿Ùe°s°2¹¶¹¶²x¹BÌ8°.´ÎÔ�°2°~¯�·
»º°~¯±¼±°2¹7·x¯±¼�·s¹¶°2Ç~°~½¿Ùe°2¹7½É»+¼±°.´�°~¹ºÅ�½É¯±°~¼©ÌtÍ�´¶µ±°B»¶ÛN¸Ä·x¹º°~¼�°~¹º¹¶²e¹9Ì�°2´ÎÔ�°~°2¯�´¶µ±°ËÅ�°~·x¯VÈ
½É¯±Ã�½É¯N´¶°~¯±¼p°~¼êÌtÍz´¶µ±°s»¶°2¯±¼±°2¹Ë·x¯±¼A´�µp°sÅ�°~·x¯±½É¯±Ã�·x»Ü¸±¯±¼±°2¹¶»º´¶²V²'¼«ÌtÍz´¶µ±°s¹º°~Ç~°2½ÉÙx°~¹~á
»º¸±Å�Å@°~¼©·GÇ~¹¶²x»¶»9´�µ±°Eé;���#Ï�²e»¶»º½ÂÌ±ÁÉ°3Å�°~·x¯±½É¯±Ãe»~Ò�å9µp°BÇ~²eÅ@Ås¸±¯±½ÉÇw·G´¶½ÉÙx°3°~¹º¹¶²e¹�³|²x¹�´�µ±°
Ï�²eÏ±¸±ÁÂ·G´�½É²e¯@·x»�·ËÔgµ±²xÁÂ°7½Â»m´�·xÑG°~¯�´¶²#Ì�°7´¶µ±°3·wÙx°~¹�·GÃe°"Ç2²eÅ@Ås¸±¯±½ÉÇw·G´¶½ÉÙe°g°2¹¶¹¶²x¹æ³|²e¹m°.ÙNÈ
°2¹ºÍzÏ8²e»º»¶½ÉÌ±ÁÂ°sÇ2²eÅsÌ±½É¯Ä·G´¶½Â²e¯z²x³m»¶°2¯±¼±°~¹Ë·G¯±¼«¹¶°2Ç~°~½¿Ùe°2¹~ÒË��¹º²eÅ,Ï±¹¶°.ÙV½É²e¸±»3»Ð´�¸±¼p½Â°~»2áSÔ�°
µÄ·wÙx°3¼±°2´¶°~¹ºÅ�½É¯±°~¼@´�µÄ·G´+·�Ç2²eÅ�Å#¸±¯±½ÂÇ~·G´�½¿Ùe°g°~¹º¹¶²e¹�»¶Ç2²e¹¶°"²x³[²e¯±°"²e¹æÁÂ°~»º»�Ç2²e¹¶¹º°~»¶Ï�²e¯±¼p»
Ôg½¿´�µ�·xÇ~Ç2°~Ïp´�·xÌ±ÁÉ°<Ç2²eÅ@Ås¸±¯±½ÉÇw·G´¶½ÉÙe°3·xÇ~Ç2¸±¹�·xÇ.ÍeÒ

Ø�½É´¶µ@·Ë»ºÅ�·GÁÂÁpÏ�²eÏ±¸pÁÀ·G´¶½Â²e¯E»º½'�~°g·G¯±¼@Ôg½¿´�µ�»¶Å�·xÁÉÁV´�¹¶·x½Â¯p½Â¯±Ã3Ç2²e¹¶Ï�²e¹¶·�ß|»º´¶¸±¼pÍ©é Ý ã.á
´¶µ±°©Ï8²eÏp¸±ÁÀ·G´¶½Â²e¯p»s·xÁ¿Ô+·wÍ'»E³o·x½ÂÁÉ°~¼�´�²ê¹º°w·xÇ�µ Ç~²e¯p»¶°~¯p»¶¸±»�²e¯ ·êÁÂ·x¯±Ãe¸±·xÃe°xáæ·x»E»ºµ±²�Ôg¯
½É¯â�n½ÂÃe¸p¹¶°!�VÒ � Ò Ý ³ ´¶°~¹Ë·�Ì±¹º½Â°.³�½É¯±½É´¶½À·xÁ�Ï�°~¹º½Â²'¼1Ôgµ±°~¹º°�Ç~²eÅ@Ås¸±¯±½ÉÇw·G´¶½ÉÙx°s°~¹º¹¶²e¹3¼p¹¶²eÏ±»
ÛN¸±½ÉÇ�Ñ'Á¿Íeáp´¶µ±°B°~¹º¹¶²e¹9½É¯±Ç~¹º°w·x»º°~»g·xÃe·x½Â¯SÒnå9µ±¹¶²e¸pÃeµ±²e¸p´9´¶µ±°BÇ~²x¸±¹¶»º°<²G³n·s¹º¸±¯Sá±´¶µ±°BÇ~²eÅEÈ
Ås¸p¯±½ÂÇ~·G´�½¿Ùe°+·GÇ~Ç~¸p¹�·xÇ.Í#²x³Ä´¶µ±°+Ï�²eÏ±¸±ÁÂ·G´�½É²e¯#Ç2²e¯t´�½É¯'¸p°~»n´¶²B²e»¶Ç2½ÂÁÂÁÂ·G´�°GáX·x¯±¼E°2Ùx°~¯�¼±¸±¹º½Â¯±Ã
´¶µ±°sÌ�°2´¶´¶°~¹3Ï�°~¹º½Â²'¼±»~á8´�µ±°sÏ�²eÏ±¸pÁÀ·G´¶½Â²e¯±»g³o·x½ÉÁf´¶²�Ç~²eÅ@Ås¸±¯p½ÂÇw·X´�°�Ôg½¿´�µ«·G¯ê·xÇ~Ç2°~Ïp´�·xÌ±ÁÂ°
¼±°2Ãe¹¶°2°�²G³±°~¹º¹¶²e¹2Ònõ3¸p¹¶½Â¯pÃg´¶µ±°æ½Â¯±½¿´�½À·GÁx½ÂÅ@Ï±¹º²}Ùx°~Å@°~¯t´f½Â¯�·xÇ~Ç2¸±¹�·GÇ2Í<·x¯±¼�¼±¸±¹º½Â¯±Ãg»¶¸pÌ±»¶°âÈ
ÛN¸±°2¯N´æÏ�°~¹º½Â²'¼±»�²x³8Ãe²V²'¼EÏ�°~¹º³|²x¹¶Å�·x¯±Ç~°Gát½Â¯±¼p½ÉÙ'½Â¼±¸±·xÁ`øà»*ÁÀ·G¯±Ãe¸Ä·xÃx°~»*»ºµ±²�Ô�·B¹¶°w·G»¶²e¯Ä·GÌ±ÁÂ°
ÁÉ°2Ùe°2ÁÄ²x³8·xÃe¹º°~°~Å@°~¯t´mÔg½É´¶µE»¶²eÅ@°g²x´�µp°~¹�Å@°~ÅsÌ�°~¹º»�²x³8´¶µ±°9Ï�²eÏ±¸±ÁÂ·G´�½É²e¯Sáe·G¯±¼@´¶µ±°~¹º°7·x¹¶°
°~·x»¶½ÉÁÉÍê¼±½É»º´�½É¯±Ãe¸±½É»¶µÄ·GÌ±ÁÂ°��à³o·xÅ�½ÉÁÂ½É°~»~øI²x³9ÁÀ·G¯±Ãe¸Ä·xÃx°~»~Ò�å9µ±°�Ï�²eÏ±¸pÁÀ·G´¶½Â²e¯±»B´¶µÄ·G´E·G¹¶°�¹º°.È
»ºÏ8²e¯p»¶½ÂÌpÁÂ°"³|²x¹�´�µp°3Ï8°2¹¶½É²V¼±»�²x³fµ±½ÂÃxµ�°~¹º¹¶²e¹�»¶µ±²�Ô�ÁÂ½É´º´�ÁÉ°7Ç2²eµ±°2¹¶°~¯pÇ~°xÒ Ý Á¿´�µ±²x¸±Ãeµ�»ºÅ�·xÁÉÁ
»º¸±Ì±»¶°.´�»"²x³(´¶µ±°ËÏ8²xÏ±¸±ÁÀ·X´�½Â²x¯Êß|´ÎÔ�²�²e¹+´¶µ±¹¶°2°�½É¯±¼±½¿ÙV½É¼±¸Ä·xÁÉ»�ãmÅ�·wÍ?¸±»º°�ÁÂ·x¯±Ãe¸±·xÃe°~»+´¶µÄ·G´
·x¹º°9»¶²eÅ@°2Ôgµ±·G´m»¶½ÉÅ�½ÉÁÀ·x¹2áX´¶µ±°~¹º°7½É»�¯±²ËÇ~²e¯p»¶°~¯p»¶¸±»�·xÅ�²x¯±Ãe»º´n´�µ±°gÏ�²eÏ±¸±ÁÂ·G´�½É²e¯E·G´mÁÂ·x¹¶Ãe°GÒ

èB°~°2Ï±½Â¯±Ãí´¶µ±°ê»�·xÅ@°«Ï8²xÏ±¸±ÁÀ·X´�½Â²x¯
»¶½&�~°Ê·x»�³|²e¹�´¶µ±°êÏ±¹¶°.ÙV½É²e¸±»©»º´¶¸±¼pÍ
Ôgµp½ÂÁÂ°«½É¯VÈ
Ç2¹¶°w·G»¶½Â¯pÃÊ´¶µ±°1·GÅ�²e¸p¯N´�²G³Ü´�¹¶·x½Â¯p½Â¯±Ãê¼Ä·G´�·ÊÏp¹¶°~»º°~¯t´�°2¼%´�²Ê¯±°.Ôù·xÃe°2¯N´¶»Aß|»º´¶¸±¼pÍPé ó ã
»º½ÂÃe¯±½¿úÄÇw·G¯N´¶ÁÉÍ?½ÉÅ�Ïp¹¶²�Ùe°2»ÜÏ�°~¹º³|²x¹¶Å�·x¯±Ç~°�ßo»º°~°ø�n½ÉÃe¸±¹º°Ë�VÒ#"tãâÒ"å9µp°~¹¶°#½Â»"·�¹�·GÏ±½Â¼z½Â¯±½¿´�½À·GÁ
Ç2²e¯tÙe°~¹ºÃe°~¯pÇ~°z·x»s´�µ±°©Ï�²eÏ±¸±ÁÂ·G´�½É²e¯ç¹º°w·xÇ�µp°~»@Ç~²e¯±»º°~¯±»º¸±»@²e¯ ·AÁÀ·x¯±Ãx¸Ä·xÃe°GÒqå9µ±°©ÁÂ·x¯VÈ
Ãe¸±·xÃe°~»�Ï±¹¶²'¼±¸±Ç2°~¼í·GÇ~¹¶²x»¶»�´¶µ±°�Ï�²eÏ±¸pÁÀ·G´¶½Â²e¯q·x¹¶°@¯±²x´#½Â¼±°2¯t´�½ÂÇ~·xÁ`á�µ±²�Ô�°2Ùx°~¹s´�µp°2Íç·x¹¶°
»º¸��@Ç~½Â°2¯t´�ÁÉÍq»¶½ÉÅ�½ÉÁÀ·x¹B³|²e¹#·xÇ~Ç2¸±¹�·X´�°?Ç~²xÅ�Ås¸p¯±½ÂÇ~·G´�½É²e¯SÒzØ�µp½ÂÁÂ°�´�µp°?Ï8°2¹º³|²e¹ºÅ�·x¯pÇ~°�²G³
´¶µ±°©Ï8²eÏp¸±ÁÀ·G´¶½Â²e¯Ö¹º°~Å�·x½Â¯±»E²x¯%·wÙe°2¹�·xÃx°zÛN¸±½¿´�°©Ãe²'²V¼Sám´�µp°~¹¶°z·x¹º°z»º°2Ùe°2¹�·xÁ9´¶¹�·x¯±»º½Â°2¯N´
½É¯±Ç~¹º°w·x»º°~»3½É¯A°~¹º¹¶²e¹2ÒËõ3¸±¹¶½É¯±Ã�´�µp°~»¶°EÏ�°~¹º½Â²'¼±»ÜÏ±·x¹º´Ü²x³�´�µ±°EÏ�²eÏ±¸pÁÀ·G´¶½Â²e¯�¸±»¶°2»Ë·�Ç~²eÅEÈ

é �



0

2

4

6

8

10

12

14

16

18

0 500 1000 1500 2000 2500

C
om

m
un

ic
at

iv
e 

E
rr

or

ù

�n½ÉÃe¸±¹º°p�pÒ � $i��²xÅ�Ås¸p¯±½ÂÇ~·G´�½¿Ùe°�°2¹¶¹º²e¹�²�Ùe°~¹�´¶½ÂÅ@°�³|²e¹m·3Ï�²eÏ±¸±ÁÂ·G´�½É²e¯s²x³�»º½'�~°+´¶°~¯SáN¸±»º½Â¯±Ã
´¶°~¯�°â×±·GÅ�Ï±ÁÉ°~»Ë´�²�´�¹�·G½Â¯Ê¯±°2Ôö½É¯±¼±½ÉÙ'½É¼±¸Ä·xÁÉ»@ßo»º´¶¸±¼pÍìé Ý ãâÒ[Ø�½É´�µÊ´�µ±°2»¶°�Ï±·x¹�·xÅ@°2´¶°~¹º»~á
´¶µ±°©Ï8²eÏp¸±ÁÀ·G´¶½Â²e¯q³o·x½ÂÁÉ»#´�²êÇ~²x¯NÙx°~¹ºÃe°1²e¯ ·x¯ì·xÇ2Ç~°~ÏV´�·xÌ±ÁÉ°©ÁÀ·x¯±Ãx¸Ä·xÃe°êß|½`Òà°xÒ¿á�²x¯±°?Ôg½É´�µ
Å@°w·x¯«Ç2²eÅ@Ås¸±¯±½ÉÇw·G´¶½ÉÙe°�°~¹º¹¶²e¹3»ºÇ~²e¹º°�ÁÂ²�Ô�°2¹Ü´�µ±·x¯«´�µ±¹º°~»¶µp²eÁÂ¼Ê·G´EéxÒ#�páI»¶µ±²�Ôg¯Ê²e¯A´�µ±°
Ãe¹¶·xÏ±µ�ãâÒ

Ï±ÁÉ°2´¶°~ÁÉÍ�¼±½¿¾I°2¹¶°~¯t´mÁÂ·x¯±Ãe¸Ä·GÃe°�Ôgµ±°2¹¶°g´�µ±°9Ï�²eÏ±¸±ÁÂ·G´�½É²e¯E·xÃx¹¶°~°2»�²e¯�»¶²eÅ@°9¹¶°2Ãe½Â²x¯±»�²x³�´�µ±°
Å@°w·x¯p½Â¯±Ãg»¶Ï±·xÇ~°�Ì±¸p´(¯±²x´(²e¯�²G´�µ±°2¹¶»~Ò(ÓÎ¯t´�°~¹º°~»Ð´�½Â¯pÃeÁÉÍxáG´�µp°�Ï�²eÏ±¸±ÁÂ·G´�½É²e¯±»[²e¯�°~½¿´�µ±°2¹(»º½Â¼±°
²x³f´�µp°~»¶°Ë´�¹¶·x¯±»º½Â°~¯t´9³o·x½ÉÁÂ¸±¹º°~»+Å�·wÍ?¸±»º°<ÁÂ·x¯±Ãe¸±·xÃe°~»+´¶µÄ·G´7·x¹º°Ë¼±½É¾8°~¹º°~¯t´wÒmå9µÄ·G´g½É»~áp³|²xÁ¿È
ÁÉ²}Ôg½É¯±Ã#´¶µ±°�� Ç~²e¹º¹¶¸±Ïp´¶½Â²e¯Iøp²x³�´�µp°BÁÀ·x¯±Ãx¸Ä·xÃe°Gá'´¶µ±°BÏ8²xÏ±¸±ÁÀ·X´�½Â²x¯�Å�·�Í�¹¶°2Ç~²e¯tÙx°~¹¶Ãx°�²e¯©·
¼±½¿¾I°2¹¶°2¯N´7ÁÂ·x¯±Ãe¸Ä·GÃe°Ü´�²E´¶µ±°Ë²e¯±°Ë¸±»¶°2¼1Ï±¹º°2Ù'½Â²x¸±»¶Á¿ÍeÒ

ÓÎ¯±Ç2¹¶°w·G»¶½Â¯pÃ�´¶µ±°EÏ8²xÏ±¸±ÁÀ·X´�½Â²x¯A»¶½&�~°�ßo»Ð´�¸±¼VÍÖé��9ãÜ»¶½ÉÃe¯±½Éú±Çw·x¯t´�Á¿Í1»ºÁÂ²�Ôg»3´�µp°@¹¶·G´�°E²G³
Ç�µÄ·G¯±Ãe°@²x³�´¶µ±°@Ï8²eÏp¸±ÁÀ·G´¶½Â²e¯ ß|»¶°2°��n½ÉÃe¸±¹º°c�pÒ�(tã.ÒEØ�½É´¶µê´¶µ±°@ÁÀ·x¹ºÃe°~¹3Ï�²eÏ±¸pÁÀ·G´¶½Â²e¯«»º½'�~°
´¶µ±°~¹º°�½Â»(·ÜÏ±¹º²eÁÂ²x¯±Ãe°~¼<Ï�°~¹¶½É²V¼�Ì8°.³|²e¹¶°�Ç~²e¯tÙx°~¹¶Ãx°~¯±Ç2°+´�²3·G¯E·xÇ~Ç2°~Ïp´�·xÌ±ÁÉ°�ÁÂ°.Ùe°2ÁV²x³Ä·xÃe¹¶°2°.È
Å@°~¯t´wÒ(ÓÎ¯±¼±°2°~¼Sáe³|²e¹n·x¯s½É¯±½É´¶½À·xÁtÏ�°~¹º½Â²'¼�´�µp°+Ç~²eÅ@Ås¸±¯p½ÂÇw·X´�½ÉÙx°�°2¹¶¹º²e¹n²x³Ä´¶µ±°+Ï�²eÏ±¸±ÁÂ·G´�½É²e¯
½É»n»¶¸pÌ±»º´�·x¯t´�½À·GÁÂÁÉÍËµp½ÂÃeµ±°2¹f´¶µÄ·x¯�·G´(´�µ±°�»º´�·x¹º´~ÒnÓÎ¯s´�µp½Â»n¹º°~Ãe½É²e¯�´¶µ±°+¸p´º´�°2¹�·x¯±Ç2°~»*¸p»¶°~¼�ÌtÍ
»º²eÅ�°æ·xÃx°~¯t´�»�³|²e¹�Å�°~·x¯±½É¯±Ãe»[Ç~ÁÉ²e»¶°m´�²S�~°2¹¶²"·x¹¶°m´�µp°æ»¶·xÅ@°�·x»[´¶µ±²e»¶°m´�µ±·G´f²x´�µ±°2¹n·GÃe°~¯t´�»
¸±»º°�³|²e¹SÅ@°w·x¯±½É¯±Ãe»SÇ2ÁÂ²e»º°*´�²g²e¯±°Gáx·G¯±¼BÙV½ÉÇ~°*Ùx°~¹¶»¶·páxÃx½ÉÙ'½Â¯±Ã+·9Ô�²e¹º»¶°.È`´�µÄ·G¯VÈÎÇ�µÄ·G¯±Ç~°æ°~¹º¹¶²e¹
Ôgµ±°2¯«´�µ±°.Íê·G´¶´¶°~Å@Ïp´3´¶²?Ç~²eÅ@Ås¸±¯±½ÉÇw·G´¶°�Ôg½¿´�µ«²e¯±°�·G¯±²x´�µp°~¹~Ò��Ä¸±¹º´¶µ±°~¹ºÅ�²e¹º°xáS¸p¯±¼±°~¹
´¶µ±°~»º°9Ç~²e¯±¼p½É´�½É²e¯±»f´�µ±°9Ï�²eÏ±¸±ÁÂ·G´�½É²e¯#¹º°~Å�·x½Â¯p»n¸±¯±»Ð´�·xÌpÁÂ°+½É¯s´�µ±°+»¶·xÅ@°�Ô+·wÍ�·G»n´�µ±°9Ç~·x»¶°
·xÌ�²�Ùe°GÒ��7¸±¯p¯±½Â¯±Ã�´¶µ±°s»º½ÂÅs¸±ÁÂ·G´�½É²e¯©³|²e¹ÜÅ@²e¹¶°<´�µÄ·X´ � -�����Ãe°~¯p°~¹�·X´�½Â²x¯±»Ü¹º°2Ùe°~·xÁÂ»3´¶µÄ·G´
·G³ ´¶°~¹�´¶µ±°BÏ�²eÏ±¸±ÁÂ·G´�½É²e¯�Ç2²e¯tÙe°~¹ºÃe°~»2áÄ´�µ±°B»¶·xÅ�°Ü½Â¯±Ç2¹¶°w·G»¶°~»g½É¯�°~¹º¹¶²e¹9²'Ç~Ç2¸±¹~Ò � ²x¹¶°~²�Ùx°~¹~á
´¶µ±°BÏ8°2¹¶½É²V¼±»�²x³f½Â¯±Ç2¹¶°w·G»¶°~¼�°~¹º¹¶²e¹+·x¹¶°B²x³fÃe¹º°w·G´¶°~¹9¼±¸p¹�·G´¶½Â²e¯�´¶µÄ·x¯�´�µp²e»¶°Ë²eÌ±»º°~¹ÐÙe°~¼�½Â¯
´¶µ±°B»¶Å�·xÁÂÁÉ°~¹�Ï8²eÏp¸±ÁÀ·G´¶½Â²e¯p»~Ò Ý ¹º°~Ï±¹º°~»º°~¯t´�·G´¶½ÉÙx°<°â×p·xÅ�ÏpÁÂ°B²x³�´�µp°3´ÎÍVÏ�°~»g²x³fÁÂ·x¯±Ãe¸Ä·GÃe°~»

éQ"



0

2

4

6

8

10

12

14

16

18

0 500 1000 1500 2000 2500

C
om

m
un

ic
at

iv
e 

E
rr

or

ù

�n½ÉÃe¸±¹º°â�pÒ#"[$ú��²eÅ@Ås¸±¯p½ÂÇw·X´�½ÉÙx°«°~¹º¹¶²e¹�²�Ùe°~¹©´�½ÉÅ�°A³|²x¹z·ÖÏ�²eÏ±¸±ÁÂ·G´�½É²e¯Ú²x³s»º½'�2°Ê´¶°~¯Sá
¸±»º½Â¯±Ã«´ÎÔ�°~¯t´ÎÍ °.×p·xÅ@Ï±ÁÂ°2»E´�²ê´�¹�·G½Â¯í¯±°.Ôð½Â¯±¼p½ÉÙ'½Â¼±¸±·xÁÂ»©ß|»º´¶¸±¼pÍ�é ó ãâÒ Ý Á¿´�µ±²x¸±Ãeµí´�µ±°
Ï�²eÏ±¸±ÁÂ·G´�½É²e¯«Ç~²x¯NÙx°~¹ºÃe°~»#´¶²A·©Ãe²'²V¼ÊÁÀ·x¯pÃe¸Ä·xÃe°Gá[´�µ±°2¹¶°�·x¹¶°@»¶°.Ùe°~¹¶·xÁæÏ8°2¹¶½Â²'¼±»Ë²x³�µ±½ÂÃeµ
°2¹¶¹¶²x¹9¼±¸±¹¶½É¯±ÃsÔgµ±½ÉÇ�µ�´ÎÔ�²�Ç~²eÅ@Ï8°.´�½É¯±ÃEÁÀ·x¯pÃe¸Ä·xÃe°2»9·xÏ±Ï�°w·G¹~ÒmÓÎ¯?´�µ±°2»¶°Ë»¶½¿´�¸Ä·G´¶½Â²e¯p»�´�µ±°
²e¹º½ÂÃe½É¯Ä·xÁ�ÁÀ·x¯pÃe¸Ä·xÃe°BÅ�·wÍ�Ì�°Ë¹¶°~ÏpÁÀ·xÇ2°~¼©ÌtÍ�·�¯p°2ÔZÙG·x¹º½À·x¯t´wÒ

³|²e¸p¯±¼©½Â¯�·@Ï�²eÏ±¸pÁÀ·G´¶½Â²e¯�½É»9»¶µ±²�Ôg¯z½Â¯©ån·GÌ±ÁÂ°��pÒ¿éeÒ

 �¡1û ü ¤�÷�j²4V:*­;: §Týþöò÷!:�6 576�:*ª,j.¥�:
�Ä¹¶²xÅ ²eÌ±»º°~¹ºÙ'½É¯±Ã�´¶µ±°#Ç�µÄ·G¯±Ãe°#½É¯�´¶µ±°<ÁÀ·x¯±Ãx¸Ä·xÃe°2»7²G³*´�µ±°<Ï�²eÏ±¸±ÁÂ·G´�½É²e¯©²}Ùx°~¹7´�½ÂÅ@°BÔ�°
Ç2²e¯±Ç~ÁÉ¸±¼±°B´�µ±·G´7Ås¸±Ç�µ1²G³(´¶µ±°ËÌ8°2µÄ·wÙV½É²e¸±¹g»¶µp²}Ôg¯1½Â¯V�n½ÂÃx¸±¹¶°2»©�pÒ � á=�pÒ#"@·x¯±¼Ü�pÒ)(±áÄ·x¯p¼
´¶µ±°g¼±½É¾8°~¹º°~¯±Ç2°~»�Ì�°2´ÎÔ�°~°2¯�´�µp°~Å Ç~·x¯�Ì�°7·G´¶´¶¹¶½ÂÌp¸p´�°2¼@´¶²<²x¯±°"Ç~·x¸±»º°xÒ�ÅÜ·GÅ�°2ÁÉÍeáe´¶µÄ·G´æ½É³
·gÁÂ°~·x¹¶¯±°2¹[³o·x½ÂÁÉ»S´�²"·xÇ~ÛN¸±½É¹¶°�´�µ±°æÁÀ·G¯±Ãe¸Ä·xÃx°�²x³±½¿´�»�¯±°~½ÉÃeµNÌ8²x¸±¹¶»2áG´�µp°~¯#¯p²x´�µ±½É¯±ÃgÏ±¹¶°.Ùe°2¯N´¶»
´¶µÄ·G´3½É¯±¼±½¿ÙV½É¼±¸Ä·xÁ[´¶°w·xÇ�µ±½É¯±Ã?½É´¶»ÜÏ�²V²x¹¶ÁÉÍ?³|²x¹¶Å@°~¼AÁÂ·x¯±Ãe¸Ä·GÃe°<´¶²?»¶¸±Ìp»¶°~ÛN¸±°2¯t´�ÁÉ°w·x¹º¯±°~¹º»~Ò
å9µ±°"Å�²x»º´æ»¶½ÉÃe¯±½Éú±Çw·x¯t´m³o·xÇ2´¶²e¹æ½Â¯�´�µ±°g³o·x½ÂÁÉ¸±¹¶°g²x³S·x¯�½É¯±¼±½¿ÙV½É¼±¸Ä·xÁV´�²#ÁÉ°w·x¹º¯�½É»æ´¶µ±°7¼Ä·G´�·
Ï±¹º°~»º°~¯t´�°2¼Ê´¶²�´�µ±°sÁÉ°w·x¹º¯±°~¹2ÒËÓ�³æ´¶µ±°s´�°2¯«²e¹Ü´ÎÔ�°~¯t´ÎÍ«´�¹¶·x½Â¯p½Â¯±Ã�°.×p·xÅ@Ï±ÁÂ°2»B·x¹¶°#Ç�µ±²e»¶°2¯
Ï�²V²x¹¶ÁÉÍqß ³|²e¹Ü°â×p·xÅ�ÏpÁÂ°xáI½É³*´¶µ±°2ÍA·x¹¶°E·GÁÂÁ�ÁÂ°2»¶»Ü´¶µÄ·x¯â�pÒ#-eã.á8½É´Ü½Â»ÜÅ#¸±Ç�µêµÄ·x¹¶¼p°~¹Ü³|²e¹7´�µ±°
ÁÉ°w·x¹º¯±°~¹Ü´¶²�»¶¸pÇ~Ç~°2»¶»Ð³|¸±ÁÂÁ¿Í«Ãe°~¯p°~¹�·GÁÂ½Â»º°�´¶²�´�µ±°E¹º°~Å�·x½Â¯±¼p°~¹Ü²G³�´�µ±°E»ºÏÄ·xÇ~°GÒ��g´¶´¶°~¹�·G¯±Ç~°2»
³|²e¹Ë»º½ÂÅ@½ÂÁÀ·G¹ÜÅ@°w·x¯±½É¯±Ãe»3´¶°~¯±¼Ê´�²�Ì8°@»¶½ÉÅ�½ÉÁÀ·x¹"»¶²1½¿³+·G¯ç·xÃx°~¯t´#ÑN¯±²�Ôg»<´�µ±°@¸p´¶´¶°~¹¶·x¯±Ç~°
·x»º»¶²'Ç~½Â·G´�°2¼1Ôg½É´¶µA·�Å@°w·x¯p½Â¯±Ã�»¶¸±Ç�µê·x»+��� á ô�½É´"½Â»7Å@²e¹¶°�ÁÂ½ÂÑG°~Á¿Í�´�²�Ì�°s·GÌ±ÁÂ°<´�²�Ãx¸±°~»º»
´¶µ±°1Å@°w·x¯p½Â¯±ÃÊ²x³3´¶µ±°1¸p´º´�°2¹�·x¯±Ç2°«·x»º»¶²'Ç~½À·X´�°~¼ìÔg½É´�µÿ��� á -ê´¶µÄ·G´�½É´�½Â»�´�²çÃx¸±°~»º»�´�µ±°
Å@°w·x¯p½Â¯±ÃE²x³f´�µp°<¸V´¶´�°2¹�·x¯pÇ~°�·x»¶»º²VÇ2½À·G´¶°~¼?Ôg½É´¶µÜ�[�ÉéQ�VÒ

Ý »Ë´�µp°@¯N¸±Å#Ì8°2¹�²x³�´�¹¶·x½Â¯±½É¯±Ã?°.×p·xÅ@Ï±ÁÉ°~»Ë½Â¯±Ç2¹¶°~·x»¶°2»~á�´�µ±°@Ï±¹¶²xÌÄ·xÌ±½ÉÁÂ½É´ÎÍz²x³+·x¯q½É¯VÈ

é;(



0

2

4

6

8

10

12

14

16

18

0 500 1000 1500 2000 2500

C
om

m
un

ic
at

iv
e 

E
rr

or

ù

�n½ÉÃe¸±¹º°!�pÒ)({$���²eÅ@Ås¸±¯p½ÂÇw·X´�½ÉÙx°#°2¹¶¹¶²x¹B²}Ùx°~¹B´�½ÉÅ�°<³|²e¹B·�Ï�²eÏ±¸±ÁÂ·G´�½É²e¯A²x³æ»º½'�~°s´ÎÔ�°~¯t´ÎÍxá
¸±»º½Â¯±Ã�´ÎÔ�°~¯t´ÎÍ1°â×p·xÅ�ÏpÁÂ°~»9´¶²@´¶¹�·x½É¯z¯±°.Ô>½Â¯p¼±½ÉÙ'½Â¼p¸Ä·xÁÂ»Bßo»º´¶¸±¼pÍÊé��9ãâÒÄå9µ±°#Ï�²eÏ±¸±ÁÂ·G´�½É²e¯
Ì�°~µÄ·wÙx°~»Ë»¶½ÉÅ�½ÉÁÀ·x¹ºÁÉÍ�´¶²�´�µÄ·G´Ë½É¯,�n½ÉÃe¸±¹¶°!�pÒ#"�Ìp¸p´B²e¯Ê·�Ås¸±Ç�µê»ºÁÂ²�Ô�°2¹3´�½ÉÅ�°âÈÎ»¶Ç~·xÁÂ°GÒËÓ�³
´¶µ±°�Ï�²eÏ±¸±ÁÂ·G´�½É²e¯q½É»#·GÁÂÁÂ²�Ô�°~¼ç´¶²A¹¶¸p¯íÌ8°.Íe²e¯±¼�´¶µ±° � - ���zÃe°2¯±°~¹¶·G´�½É²e¯±»�»¶µ±²�Ôg¯Öµ±°~¹º°xá
»º½ÂÅ@½ÂÁÀ·G¹f½É¯t´�¹¶¸p»¶½Â²x¯±»*²x³�¹º²eÃe¸±°9ÁÂ·x¯±Ãe¸Ä·GÃe°~»(Çw·x¸±»º°g½Â¯t´�°2¹¶Å@½É´¶´¶°~¯t´*Ï�°~¹º½Â²'¼±»n²G³8µp½ÂÃeµE°2¹¶¹¶²x¹~Ò

·x¼p°~ÛN¸Ä·G´¶°�»¶·xÅ�ÏpÁÂ½Â¯pÃs²x³f´�µ±°<»¶ÏÄ·GÇ~°<¼±½ÂÅ@½Â¯±½É»¶µ±°2»~Ò�ñ7°~¯±Ç2°xáÄ´�µp°�Ï�²eÏ±¸±ÁÂ·G´�½É²e¯�»ºµ±²�Ôg¯1½Â¯
�n½ÉÃe¸±¹º°��pÒ � Ôgµp½ÂÇ�µE¸±»º°~»*´�°2¯#´�¹¶·x½Â¯p½Â¯±Ã7°.×p·xÅ@Ï±ÁÂ°2»n½É»(³o·x¹fÁÂ°2»¶»*»Ð´�·xÌ±ÁÉ°�´¶µÄ·x¯#´¶µ±°�Ï�²eÏ±¸±ÁÂ·XÈ
´¶½Â²e¯s»ºµ±²�Ôg¯�½É¯c�n½ÂÃx¸±¹¶°p�VÒ#"ÜÔgµ±½ÉÇ�µ�¸±»¶°2»m´ÎÔ�°~¯t´ÎÍE´¶¹�·x½É¯±½Â¯±ÃÜ°.×p·xÅ@Ï±ÁÂ°2»~Òm®Ü´�µp°~¹n³o·xÇ.´�²e¹º»~á
»º¸±Ç�µ@·x»*´�µ±°�½Â¯±½¿´�½À·GÁ'Ç2²e¯±¯±°2Ç2´¶½Â²e¯E»Ð´�¹¶°2¯±Ãx´¶µ±»m²x³Ä´�µ±°9ÁÉ°w·x¹º¯±°~¹nÅ�·wÍ#·xÁÂ»º²3Çw·x¸p»¶°9ÁÂ°~·x¹¶¯p½Â¯±Ã
³o·x½ÉÁÂ¸±¹º°~»2Ò*ñ"²�Ô�°2Ùx°~¹~á'³|¸±¹º´¶µ±°~¹æ»¶½ÉÅs¸±ÁÂ·G´�½É²e¯±»7ßo»º°~Ç.´�½Â²x¯��pÒ�/pÒ¿é}ã*½Â¯±¼p½ÂÇw·X´�°9´�µÄ·X´æ´¶µ±°7½Â¯±½¿´�½À·GÁ
Ô�°~½ÉÃeµt´�»g¼±²@¯±²x´gÏ±ÁÂ·�Í�·x»g»¶½ÉÃe¯±½Éú±Çw·x¯t´7·E¹¶²eÁÉ°Ë·x»9´�µ±°Ë¼±½É»º´¶¹¶½ÂÌp¸p´�½É²e¯�²x³f´�¹¶·x½Â¯±½É¯±ÃE¼Ä·G´�·pÒ

å9µ±°�¼±½¿¾I°2¹¶°~¯pÇ~°~»Ë½É¯A´�½ÂÅ@°#´¶²�Ç2²e¯tÙe°2¹¶Ãe°2¯±Ç~°@Ì8°.´ÎÔ�°2°~¯.�(½ÂÃe¸±¹º°~»��VÒ#"©·x¯±¼N�pÒ)(?Çw·G¯
Ì�°�·G´¶´¶¹¶½ÉÌ±¸p´�°2¼«´�²�Ãe¹¶°~·G´�°2¹BÏ±¹¶²eÏ±·xÃt·G´¶½Â²e¯«¼±°2ÁÀ·wÍ'»<·x»¶»º²VÇ2½À·G´¶°~¼«Ôg½É´¶µê´¶µ±°�½Â¯±Ç2¹¶°~·x»¶°�½Â¯
Ï�²eÏ±¸±ÁÂ·G´�½É²e¯�»¶½'�2°xÒBØ�½É´¶µ«·�Ï�²eÏ±¸±ÁÂ·G´�½É²e¯z²G³�»º½'�2°#´�°2¯SáS½Â¯p¼±½ÉÙ'½Â¼p¸Ä·xÁÂ»"·x¹º°E·G´3Å@²e»Ð´Üú±Ùx°
¯±°2½ÂÃeµNÌ�²e¸±¹º»s·wÔ+·wÍÊ³|¹¶²eÅ_·x¯tÍq²x´�µp°~¹#½É¯±¼±½¿ÙV½É¼±¸Ä·xÁLÒÜ��²e¯±»¶°2ÛN¸±°~¯t´�Á¿Íeá�´�µp°�»¶Ï�°~°2¼�Ôg½É´�µ
Ôgµ±½ÉÇ�µ�·ËÇ�µÄ·x¯±Ãx°Ü½Â¯�·ËÁÀ·x¯±Ãx¸Ä·xÃe°gÇw·G¯�Ï±¹º²eÏÄ·xÃt·X´�°9´�µ±¹º²e¸±Ãeµ@´�µ±°7°~¯t´¶½Â¹¶°7Ï�²eÏ±¸±ÁÂ·G´�½É²e¯E½Â»
Ås¸pÇ�µ�Ãx¹¶°w·X´�°~¹+´¶µÄ·x¯?Ôg½É´¶µ?´�µ±°BÁÂ·x¹¶Ãe°2¹+Ï�²eÏ±¸±ÁÂ·G´�½É²e¯�»¶½&�~°@ß ´ÎÔ�°2¯N´ÎÍpãâÒ9®3¯±Ç~°Ë·EÏ�²eÏ±¸±ÁÂ·XÈ
´¶½Â²e¯<³|²e¹¶Å@»(´ÎÔ�²�ßo²e¹(Å�²e¹º°�ã�¼±½Â»Ð´�½Â¯pÇ2´*ÁÂ·x¯±Ãe¸±·xÃe°~»(½É´n·xÁÂ»º²Ü´�·GÑx°~»m·3Ãx¹¶°w·X´�°~¹f´�½ÉÅ�°�Ì8°.³|²e¹¶°
²e¯p°<Ç2²eÅ@°~»9´�²�¼±²eÅ@½Â¯±·G´�°GÒ Ý »¶»º¸±Å@½Â¯±Ã�´�µÄ·X´9´�µ±°ËÁÀ·G¯±Ãe¸Ä·xÃx°~»7·x¹¶°Ë°2Û'¸±·xÁÂÁ¿Í�ÁÂ°~·x¹¶¯±·xÌ±ÁÂ°Gá
²e¯p°7Ç2²eÅ@°~»m´�²<¼±²eÅ@½Â¯Ä·G´¶°9²e¯±Á¿Ís´�µ±¹º²e¸±Ãeµ@Ï±¹º²}Ù'½É¼±½Â¯±Ã�·Ë¼±½Â»ºÏ±¹¶²eÏ�²e¹Ð´�½Â²x¯Ä·G´�°�¯'¸pÅsÌ8°2¹�²G³
°â×±·GÅ�Ï±ÁÉ°~»"½Â¯1´¶µ±°#´�¹¶·x½Â¯p½Â¯±Ã�Ç~²e¹ºÏ8²e¹¶·�²x³m¯±°.ÔÕ½Â¯±¼±½¿Ù'½Â¼±¸Ä·GÁÂ»~Ò+*V½É¯±Ç~°#´¶µ±°~¹º°s½Â»"¹�·x¯p¼±²eÅ
»º°~ÁÂ°2Ç2´¶½Â²e¯�²x³SÔgµ±½ÉÇ�µ�¯±°~½ÉÃeµNÌ8²x¸±¹�Ïp¹¶²�Ù'½Â¼±°2»+·�´¶¹�·x½É¯±½Â¯±ÃË°â×±·GÅ�Ï±ÁÉ°xá'ÁÀ·x¯pÃe¸Ä·xÃe°g¼±½É»¶Ï�°~¹º»�·xÁ
½É¯NÙx²eÁÉÙx°~»9·�¼±°~Ãe¹º°~°3²G³�Ç�µÄ·x¯±Ç2°xÒ Ý ¯?½É¯±Ç~¹º°w·x»º°3½Â¯�Ï8²eÏp¸±ÁÀ·G´¶½Â²e¯�»¶½&�~°Ü½É¯±Ç~¹º°w·x»º°~»+´¶µ±°Ü»º½'�~°

é�-



²x³f´�µp°<¹º°~Ãe½É²e¯?´�µÄ·X´gÅs¸±»º´7Ì�°!� Ç2²e¯±ÛN¸±°2¹¶°~¼IøÉá�»¶ÁÉ²}Ôg½É¯±ÃE´�µ±°Ë¼±½É»¶Ï�°~¹º»�·xÁ[Ï±¹º²VÇ2°~»º»~Ò

 �¡�� ��÷s¦i4�­w¤�k ¥ih�6 � 6�÷#¦æ¤«­~¤�k �>¤�8�­w¦�§@¤�� 6B¤�¥
� ¸±»Ð´<·x»B½Â¯êèB½É¹¶ÌtÍ�ø »Ë»¶½ÉÅs¸±ÁÂ·G´�½É²e¯±»gÔ�°�µÄ·wÙe°�»º°~°~¯ê´�µp°E°~Å@°~¹¶Ãx°~¯±Ç2°@²G³�Ç2²GÈÎ²x¹¶¼±½É¯Ä·G´�°2¼Sá
»Ð´�¹¶¸pÇ2´�¸p¹¶°~¼©Ç2²eÅ�Å#¸±¯±½ÂÇ~·G´�½É²e¯@·x»9·#¹º°~»º¸±ÁÉ´�²x³[´�µ±°Ü¼pÍ'¯Ä·xÅ@½ÂÇ~»�²x³[ÁÉ½Â¯±Ãe¸p½Â»º´¶½ÂÇ9´�¹¶·x¯±»ºÅ�½É»ÐÈ
»º½Â²e¯SÒ+Ø�µp½ÂÁÂ°Ë¯±²G´B·xÁÉÁ[²x³mèB½Â¹ºÌNÍ�øà»"¹º°~»º¸±ÁÉ´¶»ÜµÄ·wÙe°#Ì8°2°~¯A¹º°~Ï±ÁÉ½ÂÇw·X´�°~¼çß|Ôgµp½ÂÇ�µ1Ô�°#Ô�²e¸±ÁÂ¼
¯±²G´#°â×pÏ�°~Ç.´EÃe½¿Ùe°~¯Ê´�µ±°�Ç�µÄ·x¯±Ãx°~»sÅ�·x¼±°�´�²1èË½É¹¶ÌtÍ�ø »<»¶½ÉÅs¸±ÁÂ·G´�½É²e¯ê¼±°~»º½ÂÃe¯�ãâá(Ô�°�µÄ·wÙx°
»º°~°~¯@´�µÄ·X´�²e¯p°7²G³S»¶½ÉÃe¯±½¿úÄÇw·x¯t´æ²e¸p´¶Ç~²eÅ@°~»"ß|»º´�¹º¸±Ç2´¶¸±¹¶°2¼�Ç~²xÅ�Ås¸p¯±½ÂÇ~·G´�½É²e¯�ã(¼±²'°~»m¹º°~Ï±ÁÉ½¿È
Ç~·G´�°�Ôg½É´¶µ�·z¼p½É¾8°~¹¶°2¯t´sÁÂ°~·x¹¶¯p½Â¯±Ã©Å@°~Ç�µÄ·x¯p½Â»¶Å_·x¯p¼�·z¼p½É¾8°~¹¶°2¯t´#»º°~Å�·x¯t´�½ÂÇ@¼±²eÅ�·x½É¯SÒ
Øq°ÜµÄ·wÙx°B·xÁÂ»º²#»º°~°Ü´¶µÄ·G´9·<»¶¸±Ç2Ç~°2»¶»º³|¸pÁ[²e¸p´�Ç2²eÅ@°"Ç~·x¯�Ì�°Üµ±½ÉÃeµ±ÁÉÍ�¼p°~Ï�°~¯±¼±°2¯t´9²e¯�»º¸±Ç�µ
³o·xÇ.´�²e¹º»3·x»"´�µ±°�»¶½'�2°s²x³�´¶µ±°sÏ�²eÏ±¸±ÁÂ·G´�½É²e¯1·G¯±¼1´�µp°E·xÅ@²e¸±¯t´3²x³�´¶¹�·x½É¯±½Â¯pÃ�¼Ä·X´�·�·wÙG·x½ÂÁ È
·xÌpÁÂ°�´¶²«¯±°2ÔÆ½Â¯p¼±½ÉÙ'½Â¼p¸Ä·xÁÂ»2ÒAÓÎ¯�´�µp½Â»s»º°~Ç2´¶½Â²e¯�Ô�°?Ç~²x¯±»¶½É¼±°~¹�·xÁ¿´�°2¹¶¯Ä·G´¶½ÉÙx°�·x»ºÏ8°2Ç2´�»E²G³
´¶µ±°?ÁÂ°~·x¹¶¯±½É¯±ÃA°2¯NÙ'½É¹¶²e¯±Å@°~¯t´s´¶µÄ·G´�Ç~·x¯í½Â¯pî±¸±°~¯±Ç2°?´�µ±°?²e¸V´�Ç~²xÅ�°�²G³"ÁÂ·x¯±Ãe¸±·xÃe°�°.Ùe²GÈ
ÁÉ¸p´�½É²e¯SÒ<å9µ±°�·x¯Ä·xÁ¿Í'»¶½Â»B²G³æ´¶µ±°EúÄ¹¶»Ð´Ë»¶°2¹¶½Â°2»Ë²x³æ»¶½ÂÅ#¸±ÁÀ·G´¶½Â²e¯p»Ü½Â¯p¼±½ÂÇ~·G´�°2¼A´�µÄ·G´3ÏÄ·x¹º´Ë²G³
´¶µ±°3¹¶°~·x»¶²x¯©ÔgµtÍ?Ï�²eÏ±¸pÁÀ·G´¶½Â²e¯±»m³o·x½ÉÁÂ°~¼�´�²EÇ~²x¯NÙx°~¹ºÃe°BÔ+·x»+´¶µÄ·G´g·s»º½Â¯±ÃxÁÂ°ÜÁÉ°w·x¹º¯±°~¹�Ôg½É´�µ
·x¯�½Â¼p½Â²e»ÐÍV¯pÇ~¹�·X´�½ÂÇBÁÂ·x¯±Ãe¸±·xÃe°BÇ~²x¸±ÁÂ¼�Ç~²e¹º¹¶¸±ÏV´7³|¸V´�¸±¹º°�Ãe°2¯±°~¹¶·G´�½É²e¯±»2Ò�èB½Â¹ºÌtÍ?°.×VÏ±ÁÉ½ÂÇ~½¿´�Á¿Í
»º²e¸±Ãeµt´B´�²©»º½ÂÅs¸±ÁÂ·G´�°#ÁÀ·x¯±Ãx¸Ä·xÃe°s°2Å�°2¹¶Ãe°2¯±Ç~°�½É¯A´�µ±°@·xÌ±»º°~¯±Ç2°�²x³�»º°~ÁÉ°~Ç2´¶½Â²e¯êÏ±¹º°~»º»¶¸±¹º°
´¶²B°.×VÏ±ÁÂ²x¹¶°+´�µp°7Ï�²�Ô�°2¹�²x³8ÃeÁÂ²e»º»¶²eÃx°~¯±°.´�½ÂÇ+·x¼Ä·xÏp´�·G´�½É²e¯�·xÁÉ²e¯±°xÒ(ñ"°2¯±Ç~°GáV½É¼±½Â²x»ºÍ'¯±Ç~¹¶·x»¶½É°~»
Ç2²e¸±ÁÂ¼z¯±²x´"Ì8°�°~ÁÉ½ÂÅ@½Â¯Ä·G´¶°~¼?³|¹¶²xÅù·�ÁÀ·G¯±Ãe¸Ä·xÃx°�ÌtÍz·�Å@°~Ç�µÄ·x¯p½Â»¶Å ´¶µÄ·G´Ü¹¶°~Å@²�Ùe°2¼1´�µ±°
Ï�²V²x¹¶°~¹f»¶Ï�°w·GÑx°~¹º»*³|¹¶²eÅ>´¶µ±°+Ï�²eÏ±¸±ÁÂ·G´�½É²e¯SÒM��²e¯±»º°~ÛN¸±°~¯t´¶ÁÉÍeát´¶µ±°�´¶µ±¹¶°2°�³o·xÇ2´¶²e¹¶»(´�µÄ·G´(Ô�°
ÙG·x¹ÐÍË½Â¯#»º°~¹º½Â°~» �	� ("·x¹¶°æÇ�µ±²e»º°~¯s³|²e¹�´�µp°~½Â¹fÏ�²x´�°2¯N´¶½À·xÁe´¶²Ü°2½É´�µp°~¹fÏ±¹¶°.Ùe°~¯t´mÁÉ°w·x¹º¯±°~¹º»f³|¹º²eÅ
³o·x½ÉÁÂ½É¯±Ã±áN²e¹+´�²@»º´¶²eÏ©³o·x½ÂÁÉ°~¼�ÁÉ°w·x¹º¯±°~¹º»7Ïp¹¶²eÏÄ·GÃt·G´�½É¯±Ãs´�µp°~½Â¹9µ±·xÁÉ³ÀÈ`³|²e¹¶Å@°~¼�ÁÂ·x¯±Ãe¸±·xÃe°~»2Ò

Ó�´7½Â»9Ô�°~ÁÂÁ[¸p¯±¼±°~¹º»º´¶²V²'¼z´¶µÄ·G´g³o·x½ÂÁÉ¸±¹¶°2»9½Â¯©¯±°2¸±¹�·xÁ�¯±°.´ÎÔ�²x¹¶ÑN»"´¶²�ÁÉ°w·x¹º¯1·E´�·x»ºÑ�Çw·G¯
²x³ ´¶°~¯<Ì8°æ·G´º´�¹º½ÂÌ±¸p´¶°~¼Ë´�²g´�µ±°æÇ�µ±²e½ÉÇ~°m²x³V´�µ±°æ½Â¯±½¿´�½Â·xÁXÔ�°~½ÉÃeµt´�»�ßLèB²eÁÉ°~¯Ë�úC(²eÁÉÁÀ·xÇ�Ñ#é�ëeë��tãâÒ
ÓÎ¯Ê»¶½ÉÅs¸±ÁÀ·X´�½Â²x¯A»¶°2¹¶½Â°2» � á[Ô�°@¹¶°2Ï8°~·G´Ë´�µ±°@»¶½ÉÅs¸±ÁÀ·X´�½Â²x¯±»Ü²x³�»¶°2¹¶½Â°2»�éeá�Ì±¸p´<½Â¯±»Ð´�°~·x¼q²G³
Ãe°2¯±°~¹¶·G´�½É¯±Ã9´�µ±°�½É¯±½É´¶½À·xÁ}Ô�°~½ÂÃxµN´¶»�²x³p¯p°2Ôí½É¯±¼±½ÉÙ'½É¼±¸Ä·xÁÉ»I¹�·G¯±¼±²eÅ@ÁÉÍxá}·xÁÂÁG¯±°2Ôí½É¯±¼±½¿ÙV½É¼±¸Ä·xÁÉ»
»Ð´�·x¹Ð´"Ôg½¿´�µz´¶µ±°TG~þxý��<Ô�°~½ÉÃeµt´�»~ÒgÓÎ¯AÅ�·xÑN½Â¯pÃ@´¶µ±½Â»7Ç�µÄ·x¯±Ãx°�Ô�°s·xÁÉÁÂ²�Ô>·@ÁÀ·x¯±Ãx¸Ä·xÃe°B´�²
°2Å�°2¹¶Ãe°E´�µ±·G´<½Â»BÁÂ°~·x¹¶¯±·xÌ±ÁÂ°s³|¹º²eÅ ·©»¶Ï�°~Ç2½ÉúÄÇ@»º´�·x¹º´¶½Â¯±Ã©Ï�²e½Â¯t´~Ò@å9µp½Â»B´�°2Ç�µ±¯±½ÂÛN¸±°@µÄ·x»
Ï±¹º²�Ùe°~¯z»¶¸±Ç2Ç~°2»¶»º³|¸pÁ(½É¯�²G´�µ±°2¹gÔ�²e¹ºÑêßoåf²e¯±ÑG°~»7°2´"·xÁ`Ò � �����pá ó ·G´�·xÁÂ½*éwëeë�(NãâÒ

Ý ¯p²x´�µ±°2¹"Ï�²x´¶°~¯t´�½Â·xÁ[Çw·x¸p»¶°#²G³*ÁÂ°~·x¹¶¯p½Â¯±ÃE³o·x½ÉÁÂ¸±¹º°3´�µÄ·G´7Ô�°�µÄ·wÙx°#½Â¼p°~¯t´�½¿úÄ°~¼z½Â»9´�µ±°
»º°~ÁÂ°2Ç2´¶½Â²e¯Ö²x³"´�¹�·G½Â¯±½É¯±Ã«¼Ä·G´�·«³|¹º²eÅ Ôgµ±½ÉÇ�µì¯p°2Ôð½É¯±¼±½ÉÙ'½É¼±¸Ä·xÁÉ»sÁÂ°~·x¹¶¯SÒ�
[°w·G¹¶¯±°2¹¶»�·x¹¶°
Ï±¹º°~»º°~¯t´�°2¼qÔg½É´¶µÊ·©»º°2´�²x³ËW�ý��¶þxÿJ� ÿ	�ZYgü	FeF_���ºþxÿ
>]�_^�Ï±·x½Â¹º»~á[Ôgµ±°~¹º°E´�µ±°�Å@°w·x¯±½É¯±Ã?½Â»Ë·
ÙG·xÁÉ¸±°EÌ8°.´ÎÔ�°2°~¯À�z·x¯p¼ éxÒEÓ�³�´�µp°@»º°~ÁÉ°~Ç2´¶½Â²e¯ê²x³�Å@°w·x¯±½É¯±Ãe»3½É¯«´�µ±°E´�¹¶·x½Â¯p½Â¯±Ã�»¶·xÅ@Ï±ÁÂ°
³o·x½ÉÁÂ»æ´�²�Ï±¹¶²�Ù'½Â¼p°B»¶¸��@Ç~½É°~¯t´7Ç~²�Ùe°2¹�·xÃx°<²G³(´¶µ±°3³|¸±ÁÂÁ8Å�°~·x¯±½É¯±ÃE»¶ÏÄ·GÇ~°xá±´¶µ±°~¯�½É´+½Â»+Ås¸pÇ�µ
µÄ·G¹¶¼±°2¹æ³|²e¹�´¶µ±°"ÁÉ°w·x¹º¯±°~¹�´¶²#Ãe°2¯±°~¹¶·xÁÂ½É»¶°9´�²<¸±¯±»º°~°~¯�°.×p·xÅ@Ï±ÁÂ°2»�·x»m´�µp°2Í@·x¹º°"¼±½É»¶»º½ÂÅ@½ÂÁÀ·G¹
´¶²s´�µ±°BÏ±¹º°2Ù'½Â²x¸±»¶Á¿Í�»¶°2°~¯�°.×p·xÅ@Ï±ÁÂ°2»~Ò�ÓÎ¯©»¶½ÉÅs¸±ÁÂ·G´�½É²e¯�»º°~¹¶½É°~»©"páp¹�·G´¶µ±°~¹+´¶µÄ·x¯?´�¹¶·x½Â¯±½É¯±Ã

éQ/



¯±°.Ô�ÁÉ°w·x¹º¯±°~¹º»[²e¯Ë¼±½É¾8°~¹º°~¯t´wáX¹�·x¯p¼±²eÅ@ÁÉÍ"Ç�µ±²e»¶°2¯�°â×p·xÅ�ÏpÁÂ°~»2áG¯p°2Ô�ÁÉ°w·x¹º¯±°~¹º»�·x¹¶°*´¶¹�·x½É¯±°~¼
²e¯?´¶µ±°Ë»�·xÅ@°�ßo¹�·G¯±¼±²eÅ@ÁÉÍ�Ç�µ±²e»º°~¯�ã9Å�°~·x¯±½É¯±Ãe»~Ò

ÓÎ¯�»¶°2¹¶½Â°2»i(±áe´¶µ±°�ÙG·x¹¶½Â·G´�½É²e¯�´¶²B»¶°2¹¶½Â°2»9é9½Â»n´¶µÄ·G´*Ô�°9¹¶°2Å�²�Ùx°+´�µ±°+� ¯±°2½ÂÃeµNÌ�²e¸±¹¶µp²V²'¼Sø
·x»º»¶¸±Å@Ïp´¶½Â²e¯SÒ(ÓÎ¯±»º´¶°w·x¼�²x³�¸±»º½Â¯±ÃB¯p°~½ÂÃxµ'Ì�²e¸±¹º»*´�²BÏ±¹º²�ÙV½É¼±°+´�µp°+´�¹�·G½Â¯±½É¯±Ã3¼Ä·G´�·Ü³|²e¹*¯±°.Ô
½É¯±¼±½ÉÙ'½É¼±¸Ä·xÁÉ»~á�·Ü�à´�°w·GÇ�µ±°~¹3»º°~ÁÉ°~Ç2´¶½Â²e¯Iø8Ï±¹º½Â¯±Ç2½ÂÏ±ÁÉ°�½É»3·xÏpÏ±ÁÂ½É°~¼SÒ Ý ³ ´¶°~¹Ü°.Ùe°2¹ºÍ1´¶½ÂÅ@°.È�»º´�°2ÏSá
°~·xÇ�µ�½Â¯±¼±½¿Ù'½Â¼±¸Ä·GÁV½É»*Ãe½ÉÙx°~¯�·3»ºÇ~²e¹º°7Ì±·x»¶°2¼@²x¯Eµ±²�ÔìÔ�°~ÁÉÁ±½É´n½Â»*¸±¯p¼±°~¹º»º´�²'²'¼@ÌtÍ�´�µ±°9¹º°~»º´
²x³�´¶µ±°3Ï�²eÏ±¸±ÁÂ·G´�½É²e¯êßo½LÒ °GÒÉá'´�µ±°BÏ�²e¹Ð´�½Â²x¯�²x³f°~¹º¹¶²e¹�´¶µÄ·G´g·G¯?½Â¯±¼±½¿Ù'½Â¼±¸Ä·GÁ8Ç2²e¯t´�¹¶½ÉÌ±¸p´¶°~»+´�²
´¶µ±°g²}Ùx°~¹¶·xÁÂÁ�°~¹º¹¶²e¹2á'·x»mÏ±ÁÂ²x´º´�°2¼@½É¯��(½ÂÃe¸±¹º°~»��pÒ � á	�pÒ�"�·G¯±¼��VÒ�(NãâÒ*å9µ±½É»æ»ºÇ~²e¹º°"½É»m¸±»¶°2¼�´�²
»º°~ÁÂ°2Ç2´3Ôgµp½ÂÇ�µA¯±°.´ÎÔ�²x¹¶ÑN»ËÃe°~¯±°2¹�·G´¶°#´�µp°#°.×p·xÅ@Ï±ÁÉ°~»3½É¯A·�´¶¹�·x½É¯±½Â¯±Ã@Ç~²x¹¶Ï±¸±»ÜÏ±¹¶°2»¶°~¯t´¶°~¼
´¶²1·�ÁÂ°w·G¹¶¯±°2¹~áfÌÄ·x»¶°2¼�²e¯ç·zÏ±¹º²eÏ8²x¹º´�½É²e¯Ä·xÁn»¶°~ÁÉ°~Ç.´�½Â²x¯çÅ@°~Ç�µÄ·x¯p½Â»¶Å ß ´�µ±°�Ï±¹¶²xÌÄ·xÌ±½ÉÁÂ½É´ÎÍ
²x³Ü»¶°2ÁÂ°~Ç.´�½É²e¯ì½É»�½Â¯tÙe°2¹¶»¶°2ÁÉÍÖÏ±¹º²eÏ�²e¹º´¶½Â²e¯Ä·GÁ�´�²Ê°~¹º¹¶²e¹�ã.Ò%Ó�³3·Ê¯p°2´ÎÔ�²e¹¶ÑÖ³o·x½ÂÁÉ»#´�²ÊÁÂ°~·x¹¶¯
´¶µ±°qÁÂ·x¯±Ãe¸±·xÃe°«²x³#½É´�»?Ç2²eÅ@Ås¸±¯±½¿´ÎÍ
´�µ±°2¯�½¿´?Ôg½ÂÁÂÁÜÌ8°Ê¸±¯±ÁÉ½ÂÑx°2ÁÉÍì´�² Ì8°Ê»¶°2ÁÂ°~Ç.´�°2¼�´�²
Ï±¹º²�ÙV½É¼±°7°.×p·xÅ@Ï±ÁÂ°2»m´¶²<´¶¹�·x½É¯�¯p°2ÔÚ½É¯±¼±½ÉÙ'½É¼±¸Ä·xÁÉ»~áe´�µN¸±»æÁÂ½ÉÅ�½¿´�½É¯±Ã3½É´¶»m½ÂÅ@ÏÄ·xÇ2´m²x¯@³|¸p´¶¸±¹¶°
Ãe°2¯±°~¹¶·G´�½É²e¯±»2Ò

ÓÎ¯A»º¸±Å�Å�·x¹ÐÍeá�´�µ±°s»º½ÂÅs¸pÁÀ·G´¶½Â²e¯±»9²G³m»¶°~¹º½Â°2»#é©ß|»¶°~Ç.´�½É²e¯,�pÒ�"tãg·x¹¶°�¹¶°~Ï�°w·X´�°~¼«¸p¯±¼±°~¹
´¶µ±¹¶°2°<¼p½É¾8°~¹¶°2¯t´"Ç2²e¯±¼±½¿´�½É²e¯±»%$
éxÒ9�7»¶½É¯±Ã"´¶µ±°�»¶·xÅ�°æ»¶°.´*²x³±½Â¯±½¿´�½À·GÁxÔ�°2½ÂÃeµt´¶»(³|²e¹f°w·xÇ�µE¯p°2ÔÖÁÂ°~·x¹¶¯p°~¹�ßo»¶°2¹¶½É°~» � $�úV×p°2¼
Ô�°~½ÉÃeµt´�»�ã.Ò

� Ò9�7»¶½É¯±ÃÊ´¶µ±°1»¶·xÅ@°z»º°2´�²x³BÅ@°w·x¯±½É¯±Ãe»E´�²Ê´�¹¶·x½Â¯ °w·xÇ�µ%¯±°2ÔùÁÉ°w·x¹º¯±°~¹zßo»º°~¹º½Â°~»�"�$
úV×p°2¼z°â×p·xÅ�ÏpÁÂ°~»�ã.Ò

"VÒ+��µp²V²e»º½Â¯±Ã<´�µ±°Ë� Ì�°~»Ð´wøp¯p°2´ÎÔ�²e¹¶ÑN»+´�²#Ãe°~¯±°2¹�·G´¶°Ü´�µp°"´�¹¶·x½Â¯p½Â¯±Ã<°.×p·xÅ@Ï±ÁÂ°2»�³|²e¹m´�µ±°
¯p°2ÔZÁÉ°w·x¹º¯±°~¹º»�ßo»¶°2¹¶½É°~»©({$*´�°~·xÇ�µ±°2¹"»º°~ÁÂ°2Ç2´¶½Â²e¯�ãâÒ

Ý Ãe·x½Â¯SáXÏ�²eÏ±¸±ÁÂ·G´�½É²e¯B»¶½&�~°�·x¯±¼�´¶µ±°m´�¹�·G½Â¯±½É¯±Ã9Ç~²e¹ºÏ±¸±»(»¶½'�2°�·G¹¶°�ÙG·x¹¶½É°~¼�·x¯±¼�´¶µ±°æ»¶½ÂÅEÈ
¸±ÁÂ·G´�½É²e¯±»f³|¹¶²eÅÕ´�µ±¹º°~°g¼±½É¾8°~¹º°~¯t´m¹�·G¯±¼±²eÅ »¶°~°2¼±»�·x¹¶°9¹º°~Ï�°w·G´¶°~¼�¸±¯±¼±°2¹m°w·xÇ�µ@Ç~²e¯p¼±½É´¶½Â²e¯
ß|½`Òà°xÒ¿ápÔ�°<Ï�°~¹º³|²x¹¶ÅÞ»Ð´�¸±¼p½Â°~» � Ý á � ó á � �ÜáÄ°2´�ÇGÒ ãâÒ

lSm
�pmrq ��w¼Ä{���oy{Äÿt����N��ó{í9|~}���yJz�w��cw¼��ó=}�|~}�����}IÃ9|KóJt�}�u�wR}Iy
ÓÎ¯@·xÁÉÁpÇw·G»¶°~»2át´�µ±°+´¶µ±¹¶°2°7¹º°~Ï�°2´¶½É´�½É²e¯±»*²G³I·BÇ2²e¯±¼±½¿´�½Â²x¯#Í'½Â°~ÁÉ¼±°~¼�ÛN¸Ä·x¯t´¶½É´�·X´�½ÉÙx°~Á¿Í#»º½ÂÅ@½ÂÁÀ·G¹
¹º°~»¶¸pÁÉ´�»2ÒEñ"²�Ô�°2Ùx°~¹~án·xÇ~¹º²e»¶»B´¶µ±°�Ç~²e¯±¼p½É´�½É²e¯±»2áI´�µ±°�¹º°~»¶¸pÁÉ´�»3ÙG·x¹º½Â°2¼Ê¹¶·x¼±½ÉÇw·xÁÉÁÉÍeÒ<ÓÎ¯«´�µ±°
�àúp×V°~¼%Ô�°~½ÉÃeµt´�»2ø�Ç2²e¯±¼±½¿´�½Â²x¯Sáæ´¶µ±°�Ï8²eÏp¸±ÁÀ·G´¶½Â²e¯p»E¹�·xÏ±½É¼±ÁÉÍí·xÇ�µ±½Â°.Ùe°2¼
¹¶°~·x»¶²e¯±·xÌ±ÁÉÍÖÁÉ²�Ô
Ç2²eÅ�Å#¸±¯±½ÂÇ~·G´�½¿Ùe°�°~¹¶¹º²e¹�ß|»¶°~°c�(½ÂÃe¸±¹º°ø�pÒ#-eã.ÒËå9µ±½É»B°2¾8°~Ç.´ËÅ�·wÍzÌ8°E·X´¶´�¹º½ÂÌ±¸V´�°~¼A´¶²�´�µ±°
³o·xÇ.´�´¶µÄ·G´�·xÁÂÁ9Å@°~Å#Ì8°2¹¶»@²x³3´�µp°1½Â¯p½É´�½Â·xÁ+Ï�²eÏ±¸±ÁÂ·G´�½É²e¯íÔ�°2¹¶°z½Â¼±°2¯N´¶½ÂÇ~·xÁ�ßoµÄ·wÙ'½Â¯±ÃÊ´�µ±°
»¶·xÅ�°Gán¸±¯±·x¼Xïº¸±»Ð´�°~¼íÇ2²e¯±¯±°2Ç2´¶½Â²e¯±»�ã.Ò�ñ"²�Ô�°2Ùx°~¹~áæ·x»<½Â¯Ê´�µ±°�²e¹¶½ÉÃe½Â¯±·xÁ*»¶°2¹¶½É°~»#²G³9»¶½ÉÅs¸VÈ
ÁÂ·G´�½É²e¯±»~áÄ´¶µ±°#Ï�²eÏ±¸±ÁÂ·G´�½É²e¯©Ô+·x»Ü¸±¯Ä·xÌ±ÁÉ°�´¶²�Å�·G½Â¯t´�·x½É¯�´¶µ±½Â»7ÁÂ²�Ô5¼±°2Ãe¹¶°2°s²x³m°2¹¶¹¶²x¹Ü·x¯p¼
´¶µ±°Ë°~¹¶¹º²e¹+îÄ¸±Ç.´�¸Ä·X´�°~¼zÅ�·G¹¶Ñx°2¼±ÁÉÍxÒ

é á



��������� � �!�#"%$�&('

0

2

4

6

8

10

12

14

16

18

0 500 1000 1500 2000 2500

C
om

m
un

ic
at

iv
e 

E
rr

or

ù

*N´�¸±¼pÍ � Ý $E*VÅ�·xÁÉÁIÏ�²eÏ±¸±ÁÂ·G´�½É²e¯Sá'ÁÂ°~»º»9´�¹�·G½Â¯±½É¯±ÃE¼Ä·G´�·pÒ

0

2

4

6

8

10

12

14

16

18

0 500 1000 1500 2000 2500

C
om

m
un

ic
at

iv
e 

E
rr

or

ù

*N´�¸±¼pÍ � ó $E*VÅ�·xÁÂÁ8Ï8²xÏ±¸±ÁÀ·X´�½Â²x¯SáVÅ@²e¹º°3´�¹�·G½Â¯±½É¯±ÃE¼Ä·G´�·pÒ

0

2

4

6

8

10

12

14

16

18

0 500 1000 1500 2000 2500

C
om

m
un

ic
at

iv
e 

E
rr

or

ù

*'´�¸p¼pÍ � �+$)
�·x¹¶Ãx°BÏ8²eÏp¸±ÁÀ·G´¶½Â²e¯IápÅ@²e¹¶°Ü´¶¹�·x½É¯±½Â¯pÃE¼Ä·G´�·VÒ
�n½ÉÃe¸±¹º°p�pÒ#-[$i��²xÅ�Ås¸p¯±½ÂÇ~·G´�½¿Ùe°+°2¹¶¹¶²x¹�²x³�Ï8²eÏp¸±ÁÀ·G´¶½Â²e¯p»n²�Ùe°2¹m´¶½ÂÅ@°�Ôgµ±°2¯�¯±°.Ô
½É¯±¼±½ÉÙ'½É¼VÈ
¸Ä·GÁÂ»(·xÁÉÔ�·wÍV»(»º´�·x¹º´f³|¹¶²eÅ>´¶µ±°�»¶·xÅ�°æ½Â¯p½É´�½Â·xÁxÔ�°~½ÉÃeµt´�»9ß|»¶°2¹¶½Â°2» � ãâÒ�*V½É¯±Ç~°�·xÁÉÁ'½É¯±¼±½¿ÙV½É¼±¸Ä·xÁÉ»
·x¹º°9²e¹¶½ÉÃe½Â¯±·xÁÂÁ¿ÍB½Â¼±°2¯t´�½ÂÇ~·xÁ`áG´�µ±°gÏ�²eÏ±¸±ÁÂ·G´�½É²e¯sÇ~²x¯NÙx°~¹ºÃe°~»æÛN¸±½ÂÇ�ÑNÁÉÍxÒ�ñ"²�Ô�°2Ùx°~¹~áp·x»�½Â¯�»º°~Ç.È
´¶½Â²e¯Æ�pÒ)(E´�µ±°ËÏ�²eÏ±¸±ÁÂ·G´�½É²e¯�³|¹¶°2ÛN¸±°~¯t´�Á¿Í©¼±°~Ï±·x¹º´¶»g³|¹º²eÅ ·G¯z°2»º´�·GÌ±ÁÂ½É»¶µ±°2¼�Ç2²e¯tÙe°2¯N´¶½Â²e¯IÒ

é�ô



ÓÎ¯1»Ð´�·x¹ºÑ?Ç~²e¯t´¶¹�·x»Ð´wá�´�µ±°<Ï8²xÏ±¸±ÁÀ·X´�½Â²x¯±»9½Â¯©´�µ±°c�àúp×V°~¼A°â×±·GÅ�Ï±ÁÉ°~»2ø�Ç2²e¯±¼±½¿´�½É²e¯?´�²'²eÑ
ÁÉ²e¯±Ãe°2¹7´¶²�Ç~²x¯NÙx°~¹ºÃe°E½Â¯z°w·xÇ�µ«Ç~·x»¶°sÌp¸p´3»ºµ±²�Ô�°2¼q·@¹¶°2Å�·x¹ºÑX·xÌ±ÁÂ°<¼±°2Ãe¹¶°2°s²x³�»Ð´�·xÌ±½ÉÁÂ½¿´ÎÍ
ß|»¶°~°T�n½ÉÃe¸±¹º°ø�pÒ�/tã.Ò Ý ÁÉ´¶µ±²e¸±ÃeµA´¶µ±°~¹º°@·x¹¶°E»º²eÅ�°E½É¯±Ç~¹º°w·x»º°~»Ë½Â¯ê°2¹¶¹¶²x¹Ë·G³ ´�°2¹3´�µ±°EÏ�²eÏVÈ
¸±ÁÂ·G´�½É²e¯�µÄ·G»"·GÏ±ÏÄ·x¹º°~¯t´�Á¿Í?Ç~²e¯tÙx°~¹¶Ãx°~¼Sá�´�µ±°Ë°2¹¶¹¶²x¹7¹º°~Å�·x½Â¯p»+ÁÂ²�ÔËÒv*V¸±¹ºÏ±¹¶½É»¶½Â¯pÃeÁÉÍxáV´�µp°~¹¶°
½É»+¯±²E»¶½ÉÃe¯±½¿úÄÇw·x¯t´�¼±½É¾8°~¹º°~¯±Ç2°B½Â¯�´�µp°Ë·xÇ~Ç2¸±¹�·xÇ.Í�²x³�´¶µ±°B¯±°2´ÎÔ�²e¹ºÑ'»9Ôgµ±°2¯?´�µ±°Ë·xÅ@²e¸±¯t´
²x³f´�¹¶·x½Â¯p½Â¯±Ãs¼±·G´�·�½Â»+ÙG·x¹º½Â°~¼IÒ

å9µ±°<Ï8²xÏ±¸±ÁÀ·X´�½Â²x¯±»9½Â¯?´�µp°T�à´�°~·xÇ�µ±°~¹"»¶°2ÁÂ°~Ç.´�½É²e¯SøÄÇ~²x¯±¼±½É´¶½Â²e¯?¼p°~Å@²e¯±»º´¶¹�·G´¶°<Íx°2´Ü·x¯VÈ
²x´¶µ±°~¹mÏÄ·X´¶´�°2¹¶¯@²x³S°2¹¶¹º²e¹"ßo»¶°2°+�(½ÂÃe¸±¹º°©�pÒ á ã.Ò Ý Ãt·x½É¯Sáe´�µp°"Ï�²eÏ±¸±ÁÂ·G´�½É²e¯E¹�·GÏ±½Â¼±Á¿Ís·X´¶´�·G½Â¯±»
·1¹º°w·x»º²e¯Ä·xÌpÁÂ°�¼±°2Ãe¹¶°2°�²x³7Ç~²xÅ�Ås¸p¯±½ÂÇ~·G´�½¿Ùe°�·xÇ~Ç2¸±¹�·xÇ.Í�ß|ÁÂ²�Ôö°~¹º¹¶²e¹�ã.Òêñ"²�Ô�°2Ùx°~¹~á�·x¯tÍ
½É¯±Ç~¹º°w·x»º°~»9½Â¯?°2¹¶¹º²e¹9·x¹º°3Ùe°~¹ÐÍ?»¶µp²e¹º´ÐÈÎÁÂ½¿Ùe°2¼SáV³o·x¹�Å�²e¹º°3»¶²s´¶µÄ·x¯©½Â¯�´¶µ±°B²e¹º½ÂÃe½É¯Ä·xÁ�»¶½ÉÅs¸VÈ
ÁÂ·G´�½É²e¯±»~Ò�Ø�½É´¶µ�·B»ºÅ�·xÁÉÁ±Ï�²eÏ±¸±ÁÂ·G´�½É²e¯�·x¯±¼�·<»ºÅ�·GÁÂÁÄ·xÅ@²e¸±¯t´m²x³8´�¹¶·x½Â¯±½É¯±ÃB¼Ä·G´�·@ßo»º´¶¸±¼pÍ
( Ý ã"´�µ±°EÏ�²eÏ±¸pÁÀ·G´¶½Â²e¯A½É»B»º´¶½ÂÁÂÁ(¸±¯±»Ð´�·xÌ±ÁÉ°xá[Ì±¸V´Ë½Â»BÅs¸±Ç�µÊÌ�°2´¶´¶°~¹B²e¯Ê·wÙe°2¹�·xÃx°�´¶µÄ·x¯ê½Â¯
´¶µ±°"²x¹¶½ÂÃx½Â¯Ä·xÁp»¶½ÂÅ#¸±ÁÀ·G´¶½Â²e¯p»gße�n½ÉÃe¸±¹º°9�VÒ � ãâÒ�U*Ùe°2¯�Ôg½É´¶µ�·�ÁÂ·x¹¶Ãx°~¹�»¶½&�~°Gá'´¶µ±°ÜÏ�²eÏ±¸±ÁÂ·G´�½É²e¯
Ùx°~¹ºÍsÛ'¸p½ÂÇ�ÑNÁÉÍ�·G¹¶¹¶½¿Ùe°2»m·G´m·BÏ8²x½Â¯t´�²x³8ÁÂ²�Ô °~¹º¹¶²e¹m·x¯p¼�´¶°~¯±¼p»m´¶²Ë¹¶°~Å�·x½É¯#´�µ±°2¹¶°Gá'¼p°~»¶Ïp½É´�°
´¶µ±°Ë²VÇ2Çw·x»º½Â²e¯Ä·GÁS½Â¯±Ç2¹¶°~·x»¶°2»7½É¯©°~¹¶¹º²e¹~Ò

lSm
�pmo¾ * }����KíSÄ{|KÄÿt+�,�cwR��ó=}�|r}��-�b}IÃ+|KóJtv}�uxwR}�y{Ä
Ý Ãt·x½Â¯�Ô�°ËÏ�°~¹º³|²x¹¶Å@°~¼©·x¯©·x¯±·xÁÉÍ'»¶½É»+²x³�´�µp°BÇ�µÄ·x¯±Ãe°2»g½Â¯�´¶µ±°BÏ8²xÏ±¸±ÁÀ·X´�½Â²x¯�ÌtÍ�²eÌ±»º°~¹ÐÙNÈ
½É¯±ÃE´�µ±°<Ç�µÄ·x¯±Ãx°~»Ü½É¯?´�µ±°<ÁÀ·x¯pÃe¸Ä·xÃe°2»9Ãe°~¯p°~¹�·X´�°~¼1ÌNÍ©°~·xÇ�µ1Ï�²eÏ±¸pÁÀ·G´¶½Â²e¯SÒ Ý ÏÄ·x¹º´g³|¹º²eÅ
´¶µ±°Ü½É¯±½É´¶½À·xÁ±½ÉÅ�Ïp¹¶²�Ùe°2Å�°2¯N´¶»�½É¯�Ç2²eÅ�Å#¸±¯±½ÂÇ~·G´�½¿Ùe°"·xÇ~Ç2¸±¹�·GÇ2Íeá'´�µ±°"¹¶°2»¶¸±Á¿´�»�²G³S´�µ±°ã� úV×p°2¼
Ô�°~½ÉÃeµt´�»~øGÏ8²xÏ±¸±ÁÀ·X´�½Â²x¯±»*·x¹º°�°.¾I°2Ç2´�½¿Ùe°2ÁÉÍ#´¶µ±°+»¶·xÅ�°+·x»*½Â¯#»¶°~Ç.´�½É²e¯c�pÒ)(±áx½É¯±¼±½ÂÇ~·G´�½É¯±Ã"´¶µÄ·G´
´¶µ±°9Ç�µ±²e½ÉÇ~°9²x³�½Â¯p½É´�½Â·xÁtÔ�°2½ÂÃeµt´¶»æ½É»*ÁÀ·G¹¶Ãe°2ÁÉÍ<½Â¹º¹¶°~ÁÉ°2ÙG·x¯t´wÒi��²e¯tÙe°2¹¶»¶°2ÁÉÍxá'´¶µ±°9Ï8°2¹º³|²e¹ºÅ�·G¯±Ç~°
²x³gÏ�²eÏ±¸pÁÀ·G´¶½Â²e¯±»<½Â¯Ê´�µ±°Ü� úp×V°2¼ °â×p·xÅ�ÏpÁÂ°~»2ønÇ2²e¯±¼±½¿´�½Â²x¯ç»¶¸pÃeÃe°~»Ð´s´�µ±·G´#´¶µ±°�Ç�µ±²e½ÉÇ~°�²G³
´¶¹�·x½É¯±½Â¯±Ã#¼Ä·G´�·s½É»9²x³�Ù'½É´�·GÁI½ÂÅ@Ï�²e¹º´�·x¯±Ç~°GÒ*ÓÎ¯?´�µ±½É»9Ç~²e¯p¼±½É´¶½Â²e¯SáV²e¯±Á¿Í�·E»¶½É¯±ÃeÁÉ°Ü´�¹¶·x½Â¯±½É¯±Ã
Ç2²e¹¶Ï±¸p»3½Â»"Ãe°~¯±°2¹�·G´¶°~¼SÒÜå9µ±°sÏ±¹º²eÌÄ·xÌ±½ÉÁÂ½¿´ÎÍ?´�µÄ·G´"´�µ±½É»ÜÏÄ·G¹º´�½ÉÇ~¸±ÁÂ·x¹gÇ~²e¹ºÏ±¸±»3½É»Ü¸±¯p¹¶°~Ïp¹¶°.È
»º°~¯t´�·G´¶½ÉÙx°@²G³æ´¶µ±°EÅ@°w·x¯±½É¯±Ã�»ºÏÄ·xÇ~°�½É»3»¶Å�·xÁÂÁLáS·x»Ü½É´B½É»Ü³|²e¹3¯±°.´ÎÔ�²x¹¶ÑN»<´¶¹�·x½É¯±°~¼«½É¯A´�µ±°
²e¹º½ÂÃe½É¯Ä·xÁ*»º½ÂÅs¸pÁÀ·G´¶½Â²e¯±»2Ò©ÓÎ¯ç´�µ±°�²e¹¶½ÉÃe½Â¯Ä·GÁ*»¶½ÉÅs¸±ÁÀ·X´�½Â²x¯±» � -�����¼±½É¾8°~¹º°~¯t´sÇ2²e¹¶Ï�²e¹�·1·x¹¶°
Ãe°2¯±°~¹¶·G´�°2¼Sá�²e¯±°Ë³|²e¹g°w·xÇ�µAÁÉ°w·x¹º¯±°~¹2Ò+å9µ±°�Ï±¹¶²eÌ±·xÌ±½ÂÁÉ½É´ÎÍ�´�µÄ·G´"»¶²xÅ�°<²x³n´¶µ±°~»º°#Ç2²e¹¶Ï�²e¹�·
·x¹º°m¸±¯±¹¶°2Ï±¹¶°2»¶°2¯N´�·G´�½¿Ùe°+²G³V´¶µ±°�Å@°w·G¯±½Â¯±Ãg»ºÏÄ·xÇ~°æ³o·x¹[°.×VÇ2°~°~¼p»n´�µ±°æÏ±¹º²eÌÄ·xÌ±½ÉÁÂ½¿´ÎÍ"´¶µÄ·G´�´�µ±°
»º½Â¯±ÃeÁÉ°ËÇ~²e¹ºÏ±¸±»Ü½É¯z´¶µ±°#ÁÂ·G´�°2¹7»º½ÂÅs¸pÁÀ·G´¶½Â²e¯±»9½É»"¸p¯±¹¶°2Ï±¹¶°2»¶°~¯t´�·G´�½¿Ùe°xÒ"Ó�³äá8ÌtÍ�Ç�µÄ·x¯pÇ~°xá�´�µ±°
»º½Â¯±ÃeÁÉ°ÜÇ2²e¹¶Ï±¸p»+Ô+·x»9Ç�µp²e»¶°2¯zÏ�²V²x¹¶ÁÉÍxátÔ�°ËÅ@½ÂÃeµt´�°.×VÏ8°2Ç2´g´�µ±·G´+´�µp°3Ï8²xÏ±¸±ÁÀ·X´�½Â²x¯�Å@½ÂÃeµt´
¯±°.Ùe°2¹�Ì�°�»¶¸±Ç2Ç~°~»º»º³|¸±ÁLÒ�å9µ±°�¹¶°2»¶¸±Á¿´�»<²x³æ´�µ±°��àúp×V°~¼çÔ�°~½ÉÃeµt´�»~ø�·G¯±¼d�àúp×V°~¼ç°.×p·xÅ@Ï±ÁÂ°2»~ø
»º½ÂÅs¸±ÁÂ·G´�½É²e¯±»9ÁÉ°w·x¼�¸±»"´¶²�µtÍ'Ï8²G´�µ±°2»¶½Â»º°#´�µ±·G´"´¶µ±°#Ï�²eÏ±¸pÁÀ·G´¶½Â²e¯±»g°.Ùe²eÁ¿Ùe°#ÁÂ·x¯±Ãe¸±·xÃe°~»g´�²
·�Ï�²e½É¯N´7Ôgµ±°2¹¶°s´�µp°2Í1·x¹¶°s¹º°~ÁÉ½À·xÌ±Á¿Í?ÁÂ°~·x¹¶¯±·xÌ±ÁÂ°<¹¶°2Ãt·x¹º¼±ÁÂ°2»¶»3²x³�´¶µ±°#½É¯±½É´¶½À·xÁSÔ�°~½ÉÃeµt´�»3²G³
·#¯p°2´ÎÔ�²e¹¶Ñ�áÄ·x¯p¼�´�µÄ·G´�²e¯±Á¿Í�Ï�²'²e¹¶Á¿Í�Ç�µ±²e»¶°2¯?´�¹�·G½Â¯±½É¯±Ã�»¶·xÅ@Ï±ÁÂ°2»�Ï±¹º°2Ùe°2¯t´"½É¯±¼±½¿ÙV½É¼±¸Ä·xÁÉ»
³|¹º²eÅÞÁÉ°w·x¹º¯±½Â¯±ÃpÒ
C(²xÏ±¸±ÁÀ·X´�½Â²x¯±»B½Â¯«´�µp°Æ�à´�°~·xÇ�µ±°2¹ÐÈÎ»º°~ÁÉ°~Ç2´¶½Â²e¯Iø[Ç~²e¯±¼p½É´�½É²e¯ê»¶¸±Ç2Ç~°2»¶»º³|¸pÁÂÁÉÍê¹º°~¼±¸pÇ~°~¼Ê´�µ±°

é�ë



�.�����/�102�436587�9:�!'

0

2

4

6

8

10

12

14

16

18

0 500 1000 1500 2000 2500

C
om

m
un

ic
at

iv
e 

E
rr

or

ù

*N´�¸±¼pÍ�" Ý $E*VÅ�·xÁÉÁIÏ�²eÏ±¸±ÁÂ·G´�½É²e¯Sá'ÁÂ°~»º»9´�¹�·G½Â¯±½É¯±ÃE¼Ä·G´�·pÒ

0

2

4

6

8

10

12

14

16

18

0 500 1000 1500 2000 2500

C
om

m
un

ic
at

iv
e 

E
rr

or

ù

*N´�¸±¼pÍ�" ó $E*VÅ�·xÁÂÁ8Ï8²xÏ±¸±ÁÀ·X´�½Â²x¯SáVÅ@²e¹º°3´�¹�·G½Â¯±½É¯±ÃE¼Ä·G´�·pÒ

0

2

4

6

8

10

12

14

16

18

0 500 1000 1500 2000 2500

C
om

m
un

ic
at

iv
e 

E
rr

or

ù

*'´�¸p¼pÍV"ä�+$)
�·x¹¶Ãx°BÏ8²eÏp¸±ÁÀ·G´¶½Â²e¯IápÅ@²e¹¶°Ü´¶¹�·x½É¯±½Â¯pÃE¼Ä·G´�·VÒ
�n½ÉÃe¸±¹º°,�pÒ�/�$à��²eÅ@Ås¸±¯±½ÉÇw·G´¶½ÉÙx°A°~¹º¹¶²e¹?²x³�Ï�²eÏ±¸±ÁÂ·G´�½É²e¯±»�²�Ùx°~¹©´�½ÂÅ@°zÔgµp°~¯�¯p°2Ô ½É¯VÈ
¼±½¿Ù'½Â¼±¸Ä·GÁÂ»Ë·x¹º°�·xÁ¿Ô+·wÍ'»Ë´�¹�·G½Â¯±°2¼q²e¯ê´�µp°�»¶·xÅ�°@»¶°.´#²G³+Å@°w·x¯±½É¯±Ãe»�ßo»º°~¹º½Â°~»Ë"tãâÒ�ÓÎ¯�·xÁÉÁ
Ç~·x»¶°2»~át´�µ±°9Ï�²eÏ±¸pÁÀ·G´¶½Â²e¯s½É»*Ås¸±Ç�µ�Å@²e¹¶°�»º´�·GÌ±ÁÂ°�´¶µÄ·x¯�½É´¶»*Ç~²x¸±¯t´�°~¹ºÏÄ·x¹Ð´m½Â¯s´�µp°9²e¹¶½ÉÃe½Â¯Ä·GÁ
»º½ÂÅs¸±ÁÂ·G´�½É²e¯SÒ���²e¯tÙe°2¹¶Ãe°2¯±Ç~°s½É»9»º´¶½ÂÁÂÁ8»¶ÁÉ²}Ô�³|²e¹9ÁÀ·G¹¶Ãe°2¹+Ï8²xÏ±¸±ÁÀ·X´�½Â²x¯±»~Ò

� �



���;36<=$>�/?A@B�/9:�/<)&(�:CED

0

2

4

6

8

10

12

14

16

18

0 500 1000 1500 2000 2500

C
om

m
un

ic
at

iv
e 

E
rr

or

ù

*N´�¸±¼pÍ�( Ý $E*VÅ�·xÁÉÁIÏ�²eÏ±¸±ÁÂ·G´�½É²e¯Sá'ÁÂ°~»º»9´�¹�·G½Â¯±½É¯±ÃE¼Ä·G´�·pÒ

0

2

4

6

8

10

12

14

16

18

0 500 1000 1500 2000 2500

C
om

m
un

ic
at

iv
e 

E
rr

or

ù

*N´�¸±¼pÍ�( ó $E*VÅ�·xÁÂÁ8Ï8²xÏ±¸±ÁÀ·X´�½Â²x¯SáVÅ@²e¹º°3´�¹�·G½Â¯±½É¯±ÃE¼Ä·G´�·pÒ

0

2

4

6

8

10

12

14

16

18

0 500 1000 1500 2000 2500

C
om

m
un

ic
at

iv
e 

E
rr

or

ù

*'´�¸p¼pÍÆ(a�+$)
�·x¹¶Ãx°BÏ8²eÏp¸±ÁÀ·G´¶½Â²e¯IápÅ@²e¹¶°Ü´¶¹�·x½É¯±½Â¯pÃE¼Ä·G´�·VÒ
�n½ÉÃe¸±¹º°��pÒ á $c��²xÅ�Ås¸p¯±½ÂÇ~·G´�½¿Ùe°@°~¹¶¹º²e¹<²x³gÏ8²xÏ±¸±ÁÀ·X´�½Â²x¯±»Ë²}Ùx°~¹#´¶½ÂÅ@°EÔgµ±°~¯í¯±°.Ô ½Â¯±¼±½ È
Ù'½Â¼p¸Ä·xÁÂ»�·x¹º°Ü´�·x¸pÃeµt´+ÌtÍ�´¶µ±°ÜÌ�°2´º´�°~¹�Ç~²eÅ@Ås¸±¯±½ÉÇw·G´¶²e¹¶»æ½Â¯�´�µ±°3Ï�²eÏ±¸pÁÀ·G´¶½Â²e¯1ßo»º°~¹¶½É°~»I(tã.Ò
��²e¯tÙx°~¹¶Ãx°~¯±Ç2°z½É»E¹�·xÏ±½É¼Sá�°2Ùx°~¯ ³|²e¹sÁÀ·G¹¶Ãe°2¹#Ï�²eÏ±¸±ÁÂ·G´�½É²e¯±»~ÒÏC(°2¹¶½É²V¼±»E²G³"µp½ÂÃeµ±°2¹E°~¹º¹¶²e¹
´¶°~¯±¼©´�²�Ì�°Ë´¶¹�·x¯p»¶½Â°2¯t´wÒ

� é



½É¯pîÄ¸±°2¯±Ç~°�²x³*¹º²eÃe¸±°<ÁÂ°~·x¹¶¯±°2¹¶»2Ò+å9µ±°#½ÉÅ�Ï±·xÇ2´7Çw·G¯1Ì�°�Ì�°~»Ð´Ü»º°~°~¯A³|¹º²eÅÞ´¶µ±°#ÁÉ°~¯±Ãx´¶µz²G³
´¶½ÂÅ@°<´¶µÄ·G´B·G¯NÍzÏ�²eÏ±¸±ÁÂ·G´�½É²e¯z°â×VÏ8°2¹¶½Â°2¯±Ç~°2»Bµ±½ÂÃxµA°~¹º¹¶²e¹2Ò�Cn·G¹º´�½ÉÇ~¸±ÁÂ·x¹¶Á¿Í?Ôg½É´¶µ«·�Ï�²eÏ±¸VÈ
ÁÂ·G´�½É²e¯�»¶½&�~°B²x³f´�°2¯1·G¯±¼�·E´¶¹�·x½É¯±½Â¯pÃEÇ~²e¹ºÏ±¸±»g²x³(»¶½'�2°3´ÎÔ�°2¯t´ÎÍ�ß|»º´¶¸±¼pÍ�( ó á±´�µ±°BÅ@½Â¼±¼pÁÂ°
Ãe¹¶·xÏ±µê½Â¯Ï�n½ÉÃe¸±¹¶°!�pÒ á ã.á[´�µ±°�ÁÉ°~¯±Ãx´¶µq²G³�Ï�°~¹º½Â²'¼±»B²x³+½É¯±Ç~¹º°w·x»º°~¼Ê°~¹º¹¶²e¹ËÇ~ÁÉ²e»¶°2ÁÉÍz³|²eÁÂÁÉ²}Ô
´¶µ±°�°â×VÏ8°2Ç2´�°2¼AÁÂ½¿³|°~»ºÏÄ·x¯©²x³�·G¯1½Â¯p¼±½ÉÙ'½Â¼p¸Ä·xÁ�ß ´�°2¯z´�½ÉÅ�°âÈÎ»Ð´�°~Ïp»7²x¯A·wÙe°2¹�·xÃe°wã.Ò+å9µp½Â»g²eÌVÈ
»º°~¹ºÙG·G´¶½Â²e¯1»¶¸±ÃeÃx°~»º´¶»3´�µÄ·X´3Ôgµ±½ÂÁÉ°s·�¹º²eÃe¸±°�ÁÂ°w·G¹¶¯±°2¹3Å�·wÍzÁÂ²�Ô�°~¹Ü´¶µ±°sÇ~²xÅ�Ås¸p¯±½ÂÇ~·G´�½¿Ùe°
°2¹¶¹¶²x¹�²x³"´�µ±°zÏ8²xÏ±¸±ÁÀ·X´�½Â²x¯Sá�½¿´@¼±²V°2»�¯±²G´�Ï±·x»¶»�½É´�»@½Â¯pÇ~²eÅ@ÏÄ·G´¶½ÂÌ±ÁÉ°�ÁÀ·x¯pÃe¸Ä·xÃe°?´¶²q³|¸VÈ
´¶¸±¹¶°@Ãe°~¯p°~¹�·X´�½Â²x¯±»~ÒÆ��²xÅ�Ås¸p¯±½ÂÇ~·G´�½¿Ùe°�·xÇ2Ç~¸±¹¶·xÇ2ÍÊ½Â»Ë´�µN¸±»<¹¶°2»º´¶²e¹¶°2¼�²e¯±Ç2°@´¶µ±°�¹º²eÃe¸±°
ÁÉ°w·x¹º¯±°~¹gÁÂ°~·wÙe°~»g´�µp°�Ï�²eÏ±¸±ÁÂ·G´�½É²e¯SÒæå9µ±°<°2¾8°~Ç2´Ü½Â»gÅs¸±Ç�µzÁÂ°2»¶»7Ç~ÁÂ°~·x¹9Ôg½É´¶µ�´¶µ±°�»ºÅ�·GÁÂÁÂ°2¹
´¶¹�·x½É¯±½Â¯±Ã�Ç2²e¹¶Ï±¸p»Ü»¶½É¯±Ç~°<´�µ±°�Ï±¹¶²xÌÄ·xÌ±½ÉÁÂ½É´ÎÍ�²x³�Ås¸pÁÉ´�½ÉÏ±ÁÂ°B»º¸±Ç~Ç2°~»º»¶½ÉÙx°s³o·x½ÂÁÉ°~¼�ÁÂ°~·x¹¶¯±°2¹¶»7½Â»
Ç2²e¯±»¶½É¼±°~¹¶·xÌ±Á¿Í�µp½ÂÃeµ±°2¹~Ò�ÓÎ¯±Ç2¹¶°~·x»¶°2»7½É¯�´�µp°3¯N¸±ÅsÌ�°~¹+²x³�½É¯±Ç~²x¯±»¶½É»º´�°2¯t´9¯±°2´ÎÔ�²e¹ºÑ'»g½É¯�´�µ±°
Ï�²eÏ±¸±ÁÂ·G´�½É²e¯�½Â¯±Ç2¹¶°w·G»¶°~»3´¶µ±°sÏ±¹º²eÌÄ·xÌp½ÂÁÂ½¿´ÎÍ?²x³�³|¸±¹Ð´�µ±°2¹3½Â¯pÇ~²e¯±»º½Â»Ð´�°~¯t´B¯p°2´ÎÔ�²e¹¶ÑN»~á[µp°~¯±Ç2°
´¶µ±°Ë½Â¯±»Ð´�·xÌ±½ÉÁÂ½¿´ÎÍ�½É¯?´�µ±½É»9Çw·x»º°xÒ

 �¡GF H ­;:*¬7ª,:i:*­2§�¤ ÷s¤«¨ I §@¤«¬9j~ª,:*­~§@¤,:
ÓÎ¯�´�µ±½É»*úÄ¯Ä·xÁÄ»º°~Ç.´�½Â²x¯@Ô�°gÇ~²e¯±»º½Â¼±°2¹�ÔgµÄ·G´æÇ~²e¹º¹¶°2»¶Ï�²e¯±¼±°2¯±Ç~°2»�Çw·G¯�Ì�°g¼±¹�·wÔg¯�Ì�°2´ÎÔ�°~°2¯
´¶µ±°3³|¹�·xÅ@°2Ô�²e¹ºÑ�²x³�´�µp°~»¶°Ë»Ð´�¸±¼±½É°~»g·x¯p¼�Ç�µ±·x¹�·xÇ.´�°2¹¶½Â»Ð´�½ÉÇ~»9²x³(µN¸±Å�·G¯?ÁÀ·x¯±Ãx¸Ä·xÃe°3ÁÉ°w·x¹º¯VÈ
°2¹¶»B·x¯p¼A°~¯tÙ'½Â¹º²e¯±Å@°~¯t´�»2Ò�*V½ÂÅ#¸±ÁÀ·G´¶½Â²e¯p»7²G³mÏ8²eÏp¸±ÁÀ·G´¶½Â²e¯p»"²x³*Ç~²eÅ@Ås¸±¯±½ÉÇw·G´¶½Â¯±Ã@»¶½ÉÅ�ÏpÁÂ°
¹º°~Ç~¸p¹¶¹¶°2¯t´�¯p°2´ÎÔ�²e¹¶ÑN»m»¶µ±²�Ô�°~¼�´�µÄ·X´�½Â¯s³o·wÙe²x¸±¹�·xÌpÁÂ°+Ç2½Â¹¶Ç2¸±Å@»º´�·G¯±Ç~°2»~átÁÀ·G¯±Ãe¸Ä·xÃx°~»*Ç2²e¸±ÁÂ¼
°2Å�°2¹¶Ãe°B½É¯©´¶µ±°<·xÌ±»º°~¯±Ç2°�²x³nÏ±µtÍ'ÁÂ²eÃe°2¯±°2´¶½ÂÇË·x¼±·xÏp´�·X´�½Â²x¯Êßo»¶°2Ç2´¶½Â²e¯Ü�pÒ)(Nã.Ò

®3¸±¹�¹º°~»º¸±ÁÉ´¶»�¼±°~Å@²e¯±»Ð´�¹¶·G´�°1´¶µÄ·G´�²e¯±°A²x³BèË½É¹¶ÌtÍ�ø »�Å�·}ïº²x¹@úÄ¯p¼±½Â¯±Ãx»T` ´¶µÄ·G´?·
»Ð´�¹¶¸pÇ2´�¸p¹¶°~¼�Ç2²eÅ�Å#¸±¯±½ÂÇ~·G´�½É²e¯<»ºÍ'»º´¶°~Å Ç~·x¯E°~Å@°~¹ºÃe°�³|¹º²eÅÕ´¶µ±°+¼pÍ'¯Ä·GÅ�½ÉÇ~»n²G³8ÁÂ·x¯±Ãe¸±·xÃe°
´¶¹�·x¯±»ºÅ�½É»¶»º½Â²e¯�` µÄ·x»�·3Ãx°~¯±°2¹�·xÁÉ½É´ÎÍ<Ì8°.Íe²e¯p¼@µp½Â»*²e¹º½ÂÃe½É¯Ä·xÁt¼±²xÅ�·x½É¯SÒ�Ø�µ±½ÂÁÉ°�´�µp°+ÑN½Â¯±¼±»
²x³IÁÀ·x¯pÃe¸Ä·xÃe°g»Ð´�¹¶¸pÇ2´�¸p¹¶°~»�´�µÄ·G´�°~Å@°~¹ºÃe°7½Â¯@²e¸±¹æ»¶½ÂÅ#¸±ÁÀ·G´¶½Â²e¯p»m·x¹¶°7»¶½ÉÃe¯±½Éú±Çw·x¯t´�Á¿ÍE¼±½¿¾I°2¹ÐÈ
°2¯N´�´�²#´¶µ±²e»º°"´�µ±·G´�°2Å�°2¹¶Ãe°2¼�³|¹¶²xÅÆèB½É¹¶ÌtÍ�ø »�»¶½ÂÅ#¸±ÁÀ·G´¶½Â²e¯p»~át»¶¸pÇ�µ©·#¹¶°2»¶¸±Á¿´�»ºµ±²e¸±ÁÉ¼�¯±²x´
Ì�°#¸±¯p°.×VÏ8°2Ç2´¶°~¼SÒ3å9µp°s·xÃe°2¯t´�»ÜÔg½ÉÁÂÁ[°~Å@Ï±ÁÉ²}Í?´¶µ±°#Å@²e»Ð´3·xÏpÏ±¹¶²eÏp¹¶½À·X´�°<»º´�¹º¸±Ç2´¶¸±¹¶°2»Ü³|²e¹
´¶µ±°~½É¹"¹º°~»¶Ï�°~Ç.´�½¿Ùe°EÇ~²xÅ�Ås¸p¯±½ÂÇ~·G´�½É²e¯?´�·x»ºÑ'»2Ò�LB½ÉÙe°2¯1´�µp°#»º´¶¹¶¸±Ç.´�¸±¹º°s²x³�´¶µ±°#ÁÂ·x¯±Ãe¸Ä·GÃe°~»
Ï±¹º²V¼p¸±Ç~°2¼q½É¯Ê²x¸±¹B»¶½ÉÅs¸±ÁÀ·X´�½Â²x¯±»~áI´¶µ±°�¹¶°2»¶¸±Á¿´�»Ë²x³æ´�µ±°�»¶½ÉÅs¸±ÁÂ·G´�½É²e¯±»ÜÅ�·wÍAÌ�°�¸±»¶°2¼q´�²
¹º°2³|¸p´¶°�Ç~ÁÂ·x½ÂÅ@»B´�µÄ·G´sÇ~ÁÀ·G»¶»¶½ÉÇw·xÁæÇ~²xÅ�Ï�²e»¶½¿´�½É²e¯Ä·xÁ�»ÐÍV¯t´�·xÇ2´¶½ÂÇ�»Ð´�¹¶¸pÇ2´�¸p¹¶°~»@·x¹º°�´¶µ±°�²e¯±Á¿Í
Ù'½À·GÌ±ÁÂ°7³|²e¹¶ÅÆ²x³fÁÂ½Â¯pÃe¸±½Â»Ð´�½ÉÇ7»Ð´�¹º¸±Ç2´¶¸±¹¶°GÒ�å9µN¸±»2áÄµ'¸pÅ�·x¯©ÁÂ·x¯±Ãe¸Ä·GÃe°~»+°â×Vµ±½ÂÌ±½¿´+Ç2²eÅ�Ï�²e»º½¿È
´¶½Â²e¯Ä·GÁ'»Ð´�¹º¸±Ç2´¶¸±¹¶°9¯±²G´�Ì8°2Çw·x¸p»¶°9½É´n½Â»f´�µ±°+²x¯±ÁÉÍËÙG·xÁÂ½É¼s·xÁ¿´�°2¹¶¯Ä·G´¶½ÉÙx°xáxÌp¸p´�Ì�°~Çw·G¸±»¶°9²x´¶µ±°~¹
Ç2²e¯±»º´¶¹�·x½É¯t´�»+²e¯�µ'¸pÅ�·x¯?Ç2²eÅ@Ås¸±¯±½ÉÇw·G´¶½ÉÙe°7¯±°2°~¼±»<ß|»¶¸±Ç�µ�·x»�´¶µ±°3»º½ÂÅ@½ÂÁÀ·G¹¶½É´ÎÍ#»º´¶¹¶¸±Ç.´�¸±¹º°
²x³8Å@°w·x¯±½É¯±Ãe»m·x»æ¹¶°2Ï±¹¶°2»¶°2¯N´¶°~¼�½É¯E´�µ±°7µN¸±Å�·G¯@Å@½Â¯p¼�ãn¯±°~Ç2°~»º»¶½É´�·G´�°7Ç~²xÅ�Ï�²e»¶½¿´�½É²e¯Ä·xÁÉ½É´ÎÍeÒ

å9µ±°æ°2¾8°~Ç.´n²x³pÅ�·G¯±½ÂÏ±¸pÁÀ·G´¶½Â¯±Ã�´¶µ±°m´ÎÔ�²"ÏÄ·x¹�·GÅ�°.´�°~¹º»�½Â¯Ë´�µ±°m»¶½ÉÅs¸±ÁÂ·G´�½É²e¯±»E` Ï�²eÏ±¸VÈ
ÁÂ·G´�½É²e¯�»¶½'�2°B·x¯±¼�´�¹�·G½Â¯±½É¯±ÃËÇ~²e¹ºÏ±¸±»+»º½'�~°p` »º¸±ÃeÃe°2»º´�»�»¶²eÅ@°Ü½É¯N´¶°~¹º°~»º´¶½Â¯±Ã�½ÂÅ@Ï±ÁÂ½ÉÇw·G´¶½Â²e¯p»
³|²e¹�µN¸±Å�·G¯
ÁÀ·x¯pÃe¸Ä·xÃe°2»~Ò�å9µ±°A¹¶°2»¶¸±Á¿´�»�»ºµ±²�Ô�°2¼Ú´�µÄ·G´�Ï8²eÏp¸±ÁÀ·G´¶½Â²e¯p»@Ç2²e¯tÙe°2¹¶Ãe°2¼�²e¯

���



ÁÂ·x¯±Ãe¸Ä·GÃe°~»�¹¶°2Ãt·x¹º¼±ÁÂ°2»¶»�²G³Ü´�µp°1Ï�²eÏ±¸±ÁÂ·G´�½É²e¯í»¶½&�~°xág·GÁÉ´�µp²e¸±ÃeµÖ´�½ÉÅ�°�´¶²çÇ~²x¯NÙx°~¹ºÃe°~¯±Ç2°
Ô�·x»Ë»¶ÁÉ²}Ô�°~¼qÌtÍA´�µ±°�ÁÂ·x¹¶Ãe°2¹3Ï�²eÏ±¸±ÁÂ·G´�½É²e¯SÒø��²x¯NÙx°~¹º»¶°~Á¿Íeá(½Â¯±Ç2¹¶°w·G»¶½Â¯pÃ©´¶µ±°E»¶½&�~°�²x³æ´�µ±°
´¶¹�·x½É¯±½Â¯±Ã©Ç2²e¹¶Ï±¸p»?ß|Ôgµp½ÂÇ�µçÇ~·x¯çÌ�°�ÙV½É°2Ô�°~¼í·G»#½Â¯pÇ~¹¶°~·x»¶½É¯±Ãz·�ÁÉ°w·x¹º¯±°~¹2ø »�°.×VÏ8²x»¶¸±¹º°�´�²
ÁÂ·x¯±Ãe¸Ä·GÃe°xáNÏ�°~¹¶µ±·xÏ±»�ÌtÍ@½Â¯pÇ~¹¶°~·x»¶½É¯±ÃË´�µ±°"Ç~¹¶½¿´�½ÉÇw·xÁÄÏ�°~¹º½Â²'¼�ãnÙx·G»º´�Á¿Í�½ÂÅ@Ï±¹¶²�Ùx°~¼�´¶µ±°Ü»º¸±Ç.È
Ç2°~»¶»<²x³�Ï8²xÏ±¸±ÁÀ·X´�½Â²x¯±»~ÒsØ�µ±½ÉÁÂ°s½¿´Ë½Â»B¯±²G´�Ï�²e»º»¶½ÂÌpÁÂ°s´�²©»Ð´�·G´¶°@Ç~·G´�°2Ãe²e¹º½ÂÇw·GÁÂÁÉÍ�´�µ±·G´B´�µ±°
»¶·xÅ�°7Ô�²x¸±ÁÂ¼�Ì�°Ü´¶¹¶¸±°3²G³�µ'¸pÅ�·x¯�Ï8²eÏp¸±ÁÀ·G´¶½Â²e¯p»~áN´�µ±°"¹¶°~»º¸±ÁÉ´¶»+»¶¸pÃeÃe°~»Ð´7·x¯�½É¯N´¶°~¹º°~»º´¶½Â¯±Ã
µtÍ'Ï8²G´�µ±°2»¶½Â»9³|²e¹9´¶µ±°Ë°~Å@°~¹¶Ãx°~¯±Ç2°<µN¸±Å�·x¯©ÁÀ·G¯±Ãe¸Ä·xÃx°~»~Ò

å9µ±°?Å@²V¼p½ÉúÄÇ~·G´�½É²e¯±»Ë´�²1´¶µ±°�ÁÂ°~·x¹¶¯p½Â¯±ÃA°2¯tÙV½É¹¶²e¯pÅ�°2¯N´sÅ�·x¼p°�½Â¯ç»¶°~Ç.´�½É²e¯à�pÒ�/«·x¹¶°
·xÁÉ»¶²E»º¸±ÃeÃe°2»º´�½¿Ùe°Ë²x³�´�µp°<¼p°~»¶½É¹�·xÌpÁÂ°3Ç2²e¯±¼±½¿´�½Â²x¯±»�³|²e¹+ÁÂ·x¯±Ãe¸±·xÃe°3°2Å�°2¹¶Ãe°2¯±Ç~°GÒæå9µp°Ëú±¹¶»º´
Å@²V¼p½ÉúÄÇ~·G´�½É²e¯>ß úp×V°~¼�Ô�°2½ÂÃeµt´�»�ã�Å�·wÍ
Ì�°AÙ'½Â°.Ô�°2¼�·x»©·G¯Ä·xÁÂ²xÃe²e¸±»�´¶²Ö·�Ùe°~¹ÐÍ
Ô�°w·xÑ
Ãe°2¯±°2´¶½ÂÇ7°~¯±¼p²}ÔgÅ@°~¯t´9²G³[ÁÂ½É¯±Ãe¸±½É»º´�½ÉÇ+ÑN¯±²�ÔgÁÂ°2¼±Ãe°xÒmå9µ±½É»�Å@²'¼±½ÉúÄÇ~·G´�½É²e¯�Ï±¹¶²�Ùx°~¼?¸±¯±»º¸±Ç.È
Ç2°~»¶»Ð³|¸±Ám·G´B½ÉÅ�Ïp¹¶²�Ù'½Â¯±Ã@´�µ±°EÇ2²eÅ�Å#¸±¯±½ÂÇ~·G´�½¿Ùe°#·xÇ~Ç2¸±¹�·xÇ.ÍA²x³m´¶µ±°EÏ8²xÏ±¸±ÁÀ·X´�½Â²x¯SÒBÓÎ¯A´�µ±°
»º°~Ç~²x¯±¼?Å�²'¼±½¿úÄÇw·G´¶½Â²e¯1ß|úV×p°2¼?°.×p·xÅ@Ï±ÁÂ°2»�ãâá'´¶µ±°3ÁÂ°~·x¹¶¯p½Â¯±Ã<°~¯tÙ'½Â¹º²e¯±Å@°~¯t´9½Â»�Ç~²e¯p»¶½Â»Ð´�°2¯N´
³|²e¹"°2Ùx°~¹ºÍ1½Â¯±¼p½ÉÙ'½Â¼±¸±·xÁÔ` °.Ùe°~¹ÐÍAÁÉ°w·x¹º¯±°~¹"µÄ·x»Ü´¶µ±°s»�·GÅ�°�»¶°2´3²x³m°.×VÏ�°~¹¶½É°~¯±Ç2°~»2Ò3Ø�½É´�µ
´¶µ±½Â»(°~¯tÙ'½Â¹¶²x¯±Å�°2¯t´wátÏ�²eÏ±¸±ÁÂ·G´�½É²e¯±»�Ô�°2¹¶°+³o·x¹(Å�²e¹º°�»º¸±Ç~Ç2°~»¶»Ð³|¸±Á�·G´�·GÇ~Ç~¸p¹�·G´¶°9Ç~²eÅ@Ås¸±¯±½ È
Ç~·G´�½É²e¯SÒ*Ó�´9½É»�¯±²G´9²e¸p´¶ÁÀ·x¯±¼p½Â»¶µ�´�²s»º¸±ÃeÃe°2»º´9´�µ±·G´+³|²e¹�µ'¸pÅ�·x¯p»~áp´¶µ±°~¹º°B½Â»�»º²eÅ@°3¼±°~Ãx¹¶°~°
²x³±Ç~²eÅ@Å�²x¯Ä·xÁÂ½¿´ÎÍ3Ì�°2´ÎÔ�°~°2¯@ÁÉ°w·x¹º¯±½Â¯pÃ"°2¯NÙ'½É¹¶²e¯±Å@°~¯t´¶»~át·xÁ¿´�µ±²x¸±Ãeµ#¯p²"´ÎÔ�²Bµ'¸pÅ�·x¯p»(Ôg½ÂÁÉÁ
»ºµÄ·x¹¶°B´¶µ±°Ë°.×p·xÇ2´7»¶·xÅ�°Ë»º°2´7²x³(°.×VÏ8°2¹¶½É°~¯±Ç2°~»~Ò
C�¹¶°.Ùe°~¯t´¶½Â¯±Ãç³o·G½ÂÁÂ°2¼ÖÁÂ°w·G¹¶¯±°2¹¶»�³|¹¶²eÅ ·xÇ.´�½É¯±ÃÊ·x»@´¶°w·xÇ�µp°~¹¶»�Ô+·x»�·xÁÂ»º²ê°2¾8°~Ç2´¶½ÉÙx°1½Â¯

Å�·x½Â¯t´�·x½Â¯±½É¯±ÃA´�µp°1ÁÀ·G¯±Ãe¸Ä·xÃx°�²G³Ë·qÏ�²eÏ±¸±ÁÂ·G´�½É²e¯SáæÌ±¸p´�»º´�½ÉÁÂÁ9¹º°~ÛN¸±½Â¹º°~¼ ´�µÄ·G´�ÁÂ°~·x¹¶¯±°2¹¶»
Ô�°~¹º°AÃe½ÉÙx°~¯
»º¸��@Ç~½É°~¯t´�´�¹¶·x½Â¯p½Â¯±ÃÊ¼Ä·G´�·pÒ�å9µ±½É»�Ç2²e¯±¼±½¿´�½Â²x¯ì½É¯N´¶¹¶²'¼±¸±Ç2°~¼Ú·ç»º°~ÁÉ°~Ç2´¶½Â²e¯
Å@°~Ç�µÄ·G¯±½Â»ºÅzá�»¶²xÅ�°.´�µ±½É¯±Ã�Ôgµp½ÂÇ�µ�èB½É¹¶ÌtÍ«¼±°2ÁÂ½ÂÌ�°~¹¶·G´�°2ÁÉÍA·�Ùx²e½Â¼p°~¼�·G¼±¼±½Â¯pÃ±Ò�ñ7²}Ô�°2Ùx°~¹2á
½É¯?Ï8²eÏp¸±ÁÀ·G´¶½Â²e¯p»�Ôgµ±°~¹º°�ÁÉ°w·x¹º¯±°~¹º»9Çw·x¯©³o·x½ÉÁ`áV·x¯±¼©´�µ±°2¯zÇ2²e¹¶¹º¸±Ïp´9³|¸p´¶¸±¹¶°ËÁÂ°~·x¹¶¯p°~¹¶»2áÄ²e¸±¹
»º½ÂÅs¸±ÁÂ·G´�½É²e¯±»�»¶µ±²�Ô ´¶µÄ·G´�»¶²eÅ@°êÑN½Â¯±¼P²x³�»¶°~ÁÉ°~Ç.´�½Â²x¯PÅ@°~Ç�µ±·x¯±½Â»ºÅ ½Â»?½ÉÅ�Ï�²e¹º´�·x¯t´�´�²
Å�·x½Â¯t´�·x½Â¯"Ï8²eÏp¸±ÁÀ·G´¶½Â²e¯Ü»º´�·GÌ±½ÂÁÉ½É´ÎÍeÒR*'¸±Ç�µ#·9Å@°~Ç�µÄ·G¯±½Â»ºÅ�Å�·�ÍÜÌ8°�Å�·x¯±½¿³|°~»Ð´�°~¼B½É¯Ë·9¹¶°w·GÁ¿È
Ô�²e¹¶ÁÉ¼1»º½É´�¸±·G´�½É²e¯zÌtÍ©´�µp°#¼±½É¹¶°~Ç.´�½É²e¯z²G³m·�ÁÉ°w·x¹º¯±°~¹2ø »"·G´¶´¶°~¯t´�½É²e¯A·wÔ�·wÍz³|¹º²eÅð»¶Ï�°w·xÑG°~¹º»
Ôg½¿´�µ©½ÂÅ@ÏÄ·x½É¹¶°~¼�ÁÀ·x¯±Ãx¸Ä·xÃe°Ë·xÌp½ÂÁÂ½¿´�½É°~»~Ò

Ý Á¿´�µ±²x¸±Ãeµ ó ·X´�·xÁÉ½+ßäé�ëeëeôtã7·xÁÂ»º²�¸±»º°~¼Ê¯±°~¸±¹¶·xÁn¯p°2´ÎÔ�²e¹¶ÑN»Ë½Â¯«µ±½É»Ü»º½ÂÅs¸±ÁÂ·G´�½É²e¯±»2á8µ±°
¼±½É¼ì¯p²x´@½Â¯±Ç2ÁÂ¸±¼±°�·x¯tÍÖÃe°2¯±°~¹¶·G´�½É²e¯Ä·xÁ9Ç2²eÅ@Ï8²e¯p°~¯t´wá�½Â¯±»Ð´�°w·G¼%¸±»º½Â¯±Ãq·Ê»Ð´�·G´¶½ÂÇ©Ï�²eÏ±¸VÈ
ÁÂ·G´�½É²e¯SÒ ÓÎ¯%µ±½É»�Å@²V¼p°~Á`ám´�µp°A·xÃe°2¯t´�»@½Â¯Ö´�µ±°zÏ8²eÏp¸±ÁÀ·G´¶½Â²e¯ÖÇ2²eÅ�Å#¸±¯±½ÂÇ~·G´�°©·GÅ�²e¯pÃe»º´
´¶µ±°~Å@»¶°2ÁÉÙe°2»3¸±¯t´�½ÉÁn·@Ç~²e¯p»¶°~¯p»¶¸±»B½É»Ü¹¶°~·xÇ�µ±°2¼SÒ���²e¯p»¶°~ÛN¸±°2¯t´�ÁÉÍxá�·G³ ´�°2¹"´¶µ±°�úÄ¹º»º´Ü¹¶²e¸±¯p¼
²x³v� ¯p°~Ãe²x´¶½À·G´¶½Â²e¯p»~á¿øÄ·xÃe°2¯N´¶»3·x¹º°Ë¯±²�ÁÉ²e¯±Ãe°2¹9¯Ä·x½ÉÙx°#·GÌ8²e¸V´7´¶µ±°<ÁÀ·x¯±Ãx¸Ä·xÃe°Ë²x³(´�µ±°<Ç~²eÅEÈ
Ås¸p¯±½É´ÎÍxáeÅ�·GÑ'½É¯±Ã3½¿´*¼±½Ø��Ç2¸±ÁÉ´n´�²BÁÂ²'²eÑ<·G´�Ç�µ±·x¯±Ãe°2»�½Â¯s´�µp°9ÁÀ·x¯±Ãx¸Ä·xÃe°�¼±¸±°+´�²B»º°~ÁÉ°~Ç2´¶½Â²e¯
Ï±¹º°~»º»¶¸±¹º°g³|²x¹9ßo¯±·x½ÉÙx°�ã(ÁÉ°w·x¹º¯Ä·xÌ±½ÉÁÂ½É´ÎÍxÒ ó ·G´�·GÁÂ½'·xÁÂ»º²3¸±»º°~¼�·Ü¼±½É¾8°~¹º°~¯t´m»¶°2Å�·G¯N´¶½ÂÇ�¼±²eÅ�·x½Â¯
·x¯p¼�µ±½Â»#Ï8²eÏp¸±ÁÀ·G´¶½Â²e¯ÊÁÀ·GÇ�Ñx°~¼ ·x¯tÍqÑN½Â¯±¼�²G³g»¶ÏÄ·G´¶½À·xÁæ²e¹ºÃt·x¯±½É»�·G´¶½Â²e¯SÒ1ñ"²�Ô�°2Ùe°2¹~áæ½É´�½Â»
½É¯N´¶°~¹º°~»º´¶½Â¯±ÃB´¶²<¯p²x´�°9´�µ±·G´ ó ·G´�·xÁÂ½Lø »*Ï�²eÏ±¸pÁÀ·G´¶½Â²e¯±»(Ô�°2¹¶°g»¶¸±Ç2Ç~°2»¶»º³|¸pÁI½Â¯EÏp¹¶²'¼±¸±Ç~½É¯±ÃËÌÄ·XÈ
»º½ÂÇgÇ~²eÅ#Ì±½Â¯Ä·X´�²e¹º½À·xÁVÁÀ·x¯±Ãx¸Ä·xÃe°g»º´¶¹¶¸±Ç.´�¸±¹º°~»�¼±°~»ºÏ±½É´¶°7´¶µ±°"ÁÂ·xÇ�ÑE²x³S·x¯�°â×VÏ±ÁÂ½ÉÇ~½É´p� ÁÂ°~·x¹¶¯p½Â¯±Ã
Ì�²x´¶´¶ÁÂ°2¯±°~Ç�Ñ�ø�` ´�µ±°gÙe°2¹ºÍ@Å�°2Ç�µÄ·x¯±½É»¶Å÷´¶²<Ôgµp½ÂÇ�µ�èB½É¹¶ÌtÍ�·x»ºÇ~¹¶½ÉÌ8°2»æ´¶µ±°7»¶¸±Ç2Ç~°~»º»+²x³Iµ±½Â»

� "



»º½ÂÅs¸±ÁÂ·G´�½É²e¯±»2Ò9®3¯±°#Ï�²e»º»¶½ÂÌpÁÂ°Ë°.×VÏ±ÁÂ·x¯Ä·G´¶½Â²e¯©³|²e¹g´�µ±½É»"¼±½É»¶ÏÄ·G¹¶½É´ÎÍ©½É»9´�µÄ·G´"´�µ±°<ÁÂ°~·x¹¶¯p½Â¯±Ã
Å@°~Ç�µÄ·G¯±½Â»ºÅ,½¿´�»º°~ÁÉ³nÅ�·wÍ�Ï±¹º²}Ù'½É¼±°s·x¯z½ÂÅ@Ï±ÁÂ½ÉÇ~½¿´9Ì8²G´¶´�ÁÉ°~¯±°2Ç�Ñ�ÒB®3¯±°�³|°~·G´�¸p¹¶°#²G³�¯±°~¸p¹�·xÁ
¯±°.´ÎÔ�²x¹¶ÑN»#½É»3´�µ±°2½Â¹3´�°2¯±¼±°2¯±Ç2Íê´�²©Ãe°2¯±°~¹¶·xÁÂ½É»¶°EÌÄ·G»¶°~¼q²e¯ê»¶½ÉÅ�½ÉÁÀ·x¹º½É´ÎÍeÒ���²e¯±»º°~ÛN¸±°2¯N´¶ÁÉÍxá
½¿´�½É»#Ås¸pÇ�µ�°w·x»º½Â°2¹<³|²e¹�·1¯±°2¸±¹�·GÁ�¯±°.´ÎÔ�²x¹¶Ñê´�²AÁÉ°w·x¹º¯ç·1¹º°~Ãe¸pÁÀ·x¹ËÁÀ·G¯±Ãe¸Ä·xÃx°@´¶µÄ·x¯í·x¯
½É¹¶¹¶°2Ãe¸±ÁÂ·x¹"²x¯±°KJ[½¿´ÜÅ�·wÍ1°.Ùe°~¯êÌ�°s´�µ±°#Çw·x»º°s´�µÄ·G´3·�¯±°~¸p¹�·xÁ(¯±°2´ÎÔ�²e¹¶ÑzÔg½ÂÁÂÁ�Ì�°�ü'ÿ�þML%
'�
´¶²�ÁÉ°w·x¹º¯ê»¶²eÅ@°�½Â¹¶¹º°~Ãe¸pÁÀ·x¹Ü³|²x¹¶Å@»~Ò�ÓÎ¯ç·?»º°~¹¶½É°~»<²x³�¯±°~Ãe²G´�½À·X´�½Â²x¯±»~á[½¿´BÔ�²e¸pÁÂ¼«´�µN¸±»<Ì8°
°â×pÏ�°~Ç.´�°2¼Ö´¶µÄ·G´s´¶µ±°�Å@²e¹¶°�°w·x»º½ÂÁ¿ÍêÁÂ°w·G¹¶¯Ä·xÌpÁÂ°�³|²x¹¶Å@»�ß|½`Òà°xÒ¿á*´�µ±°�¹º°~Ãe¸pÁÀ·x¹<ÁÀ·x¯pÃe¸Ä·xÃe°2»�ã
Ô�²e¸±ÁÉ¼ÊÏ�°~¹º»¶½É»º´�` ¯±°2´ÎÔ�²e¹ºÑ'»<Ô�²x¸±ÁÂ¼ÊÇ~²eÅ@Ï±¹º²eÅ�½É»¶°s²x¯ê´¶µ±°�°w·x»º½Â°2¹Ë³|²x¹¶Å@»~Ò ó Í«Ç2²e¯VÈ
´¶¹�·x»Ð´wá�½Â¯qèB½Â¹¶ÌtÍ�øà»<»º½ÂÅs¸pÁÀ·G´¶½Â²e¯±»2áSÁÂ°~·x¹¶¯p°~¹¶»BÔ�°~¹º°�¯±²x´�·xÌpÁÂ°s´�²â�à³|²e¹¶Ãe°.´wø�·x»º»¶²'Ç~½Â·G´�½É²e¯±»
Ì�°2´ÎÔ�°~°2¯zÅ@°w·x¯p½Â¯±Ãe»�·x¯±¼©¸p´º´�°~¹¶·x¯±Ç2°~»%$m²e¯pÇ~°Ë·#ÁÉ°w·x¹º¯±°~¹9·GÇ~ÛN¸±½Â¹º°~¼�·x¯©·x»º»¶²'Ç~½Â·G´�½É²e¯Sá'½É´
¹º°~Å�·x½Â¯±°2¼Ê³|²x¹�ÁÉ½É³|°xÒ�å9µ'¸p»~á�èB½Â¹ºÌtÍ8øà»#ÁÉ°w·x¹º¯±°~¹º»�ÁÂ·xÇ�ÑA´�µp°�½ÂÅ@Ï±ÁÉ½ÂÇ~½¿´3Ì�²x´¶´¶ÁÂ°2¯±°~Ç�Ñê»¶½É¯±Ç~°
´¶µ±°2ÍqÔg½ÂÁÂÁ�·xÁ¿Ô+·wÍ'»E»¶¸±Ç2Ç~°2°~¼
·X´súÄ¯±¼±½É¯±Ãê·AÃe¹¶·xÅ�Å�·x¹Ë´�µÄ·X´E½Â»sÇ2²e¯±»º½Â»º´¶°~¯t´EÔg½É´¶µ�´�µ±°
´¶¹�·x½É¯±½Â¯±Ã#¼Ä·G´�·VÒ

åf²�Ï±¹¶²�Ù'½Â¼p°A·çÇ2²eÅ�Ï±·x¹¶½É»¶²e¯ìÌ8°.´ÎÔ�°2°~¯PèB½Â¹¶ÌtÍ�øà»�°.×VÏ±ÁÉ½ÂÇ~½¿´@Ì8²x´º´�ÁÉ°~¯±°2Ç�Ñ�á7·x¯p¼%´�µ±°
µtÍ'Ï8²G´�µ±°2»¶½Â»º°~¼�½ÂÅ@Ï±ÁÂ½ÉÇ~½É´(Ì�²x´¶´¶ÁÂ°~¯p°~Ç�ÑE²x³�´�µ±°7¯±°2¸±¹�·xÁÄ¯p°2´ÎÔ�²e¹¶Ñ�ÁÂ°~·x¹¶¯p°~¹~áeÔ�°7¹�·x¯�·<Ç2²e¯VÈ
´¶¹¶²eÁ�»º´¶¸±¼pÍ�Ôgµp½ÂÇ�µ?¹¶°2Ï8°~·G´�°2¼�´�µ±°"úÄ¹¶»Ð´+»¶°2¹¶½É°~»9²x³�»º½ÂÅs¸±ÁÂ·G´�½É²e¯±»"ßo¼p°~»¶Ç2¹¶½ÉÌ8°2¼?½Â¯�»º°~Ç.´�½Â²x¯
�pÒ�"tãâáNÔg½¿´�µ±²x¸p´�¹º°~Å@²�ÙV½É¯±Ã<½Â¯±¼±½¿Ù'½Â¼±¸Ä·GÁÂ»*³|¹¶²xÅ÷´�µ±°"Ï8²xÏ±¸±ÁÀ·X´�½Â²x¯SÒ(ÓÎ¯p»º´�°~·x¼Sáp·x¯�½É¯±¼±½ÉÙ'½É¼VÈ
¸Ä·GÁ8Ô�·x»+Ç�µ±²e»º°~¯©´�²sÌ�°3Ãe½¿Ùe°2¯©·x¼±¼±½¿´�½Â²x¯Ä·xÁ(ßoÁÉ°w·x¹º¯±½Â¯±Ãtãm°â×pÏ�²e»º¸±¹¶°B´�²�´�µ±°3ÁÂ·x¯±Ãe¸±·xÃe°Ü²G³
½¿´�»g¯±°~½ÉÃeµNÌ8²x¸±¹¶»Ü·x»"½É¯ ó ·G´�·xÁÉ½`øà»9»¶½ÉÅs¸±ÁÀ·X´�½Â²x¯±»~ÒæØ�½É´�µz»¶Å�·xÁÂÁIÏ8²eÏp¸±ÁÀ·G´¶½Â²e¯p»"·G¯±¼1»ºÅ�·xÁÉÁ
´¶¹�·x½É¯±½Â¯±ÃEÇ2²e¹¶Ïp¸±»"»º½'�2°~»~á±´¶µ±°<Ï8²eÏp¸±ÁÀ·G´¶½Â²e¯?ÛN¸±½ÉÇ�ÑNÁÉÍ?¹º°w·xÇ�µ±°2¼A·�Ç~²eÅ@Ås¸±¯p½ÂÇw·X´�½ÉÙx°B°~¹º¹¶²e¹
»ºÇ~²e¹º°?²x³3·G¹¶²e¸±¯p¼í²e¯±°xÒqå9µ±°©ÁÀ·x¯pÃe¸Ä·xÃe°2»s²x³g´�µp°~»¶°©Ï�²eÏ±¸±ÁÂ·G´�½É²e¯±»<Ô�°2¹¶°©»º´¶½ÂÁÂÁ�¸±¯±»Ð´�·XÈ
Ì±ÁÉ°xáÄ·GÁÉ´�µp²e¸±Ãeµ?¯±²G´9´�²E´�µ±°Ë»¶·xÅ�°B°â×'´�°~¯t´Ü·x»+´�µp°<Ï�²eÏ±¸pÁÀ·G´¶½Â²e¯�»ºµ±²�Ôg¯1½É¯Ü�(½ÂÃe¸±¹º°��pÒ � Ò
ÓÎ¯±Ç2¹¶°~·x»¶½É¯±Ã�´�µp°s·xÅ@²e¸±¯t´3²G³*´�¹¶·x½Â¯±½É¯±Ã@¼Ä·G´�·�¹¶°~Ç2°~½¿Ùe°~¼«½É¯1°~·xÇ�µ«¹¶²e¸p¯±¼A¹¶°2»¶¸±Á¿´�°2¼«½Â¯A·
Ås¸pÇ�µ�Å@²e¹¶°9»Ð´�·xÌpÁÂ°9Ï�²eÏ±¸±ÁÂ·G´�½É²e¯SÒMU�Ùx°~¯@´�µ±²e¸pÃeµ�Ï�²eÏ±¸pÁÀ·G´¶½Â²e¯±»n½Â¯s´�µp½Â»mÇ~²e¯p¼±½É´¶½Â²e¯EÏ�°.È
¹º½Â²'¼±½ÂÇ~·xÁÂÁ¿Í�¼±½Â»¶·xÃe¹¶°2°~¼SáÄ»º¸±Ç�µA°.Ùe°~¯t´¶»"Ô�°~¹¶°<¯±²x´7·G»7Ç~·G´�·G»º´�¹º²eÏ±µ±½ÉÇ<·x»9´�µ±²e»º°�½É¯V�n½ÂÃe¸p¹¶°
�pÒ�"pÒ�Ø�½¿´�µq·zÁÀ·G¹¶Ãe°�Ï�²eÏ±¸±ÁÂ·G´�½É²e¯Ê·x¯±¼çÁÂ·x¹¶Ãx°�´¶¹�·x½É¯±½Â¯pÃ�Ç2²e¹¶Ï�²e¹¶·pánÏ�²eÏ±¸±ÁÂ·G´�½É²e¯±»3Ô�°~¹º°
»ºÁÂ²�ÔÆ´¶²ê·G´¶´�·x½Â¯ç¹¶°w·G»¶²e¯Ä·GÌ±ÁÂ°?Ç2²eÅ�Å#¸±¯±½ÂÇ~·G´�½¿Ùe°?·GÇ~Ç~¸p¹�·xÇ.ÍeáæÅs¸±Ç�µ ·x»E½Â¯à�(½ÂÃe¸±¹º°��pÒ)(±á
´¶µ±²e¸±Ãeµ?´¶µ±°Ë½Â¯±½¿´�½À·GÁ8Ï�°~¹º½Â²'¼�²G³(Ùx°~¹ºÍ©µp½ÂÃeµ©°~¹º¹¶²e¹+Ô�·x»7Ås¸±Ç�µ�»¶µ±²x¹º´�°2¹~Ò

å9µ±°2»¶°�¹º°~»¶¸pÁÉ´�»2á�·xÁ¿´�µ±²e¸pÃeµÊ´¶µ±°2Íq·x¹º°�²e¯pÁÉÍ«Ï±¹º°~ÁÉ½ÂÅ@½Â¯Ä·x¹ÐÍeá�»¶¸pÃeÃe°~»Ð´#´¶µÄ·G´#èË½É¹¶ÌtÍ�ø »
°â×pÏpÁÂ½ÂÇ2½É´BÁÉ°w·x¹º¯±½Â¯pÃ�Ì�²x´º´�ÁÂ°2¯±°~Ç�Ñ1Å�·wÍ«¯±²G´�Ì�°�¯±°~Ç2°~»º»�·x¹ÐÍeÒÆ��°2¹º´�·G½Â¯±Á¿Íeá[´�µ±°.Íê½Â¯±¼p½ÂÇw·X´�°
´¶µÄ·G´g´�µ±°�¹¶²eÁÉ°Ë²x³n´¶µ±°#Ì�²x´¶´¶ÁÂ°2¯±°~Ç�Ñ?½É»"¯±²G´Ü·G»"»Ð´�¹�·G½ÂÃeµt´¶³|²x¹ºÔ�·x¹¶¼1·x»ÜèB½É¹¶ÌtÍ©¼±°~»ºÇ~¹º½ÂÌ�°~¼SÒ
®Ü³(Ç~²e¸±¹º»¶°Gá8½É¯©´¶µ±°ËÇw·x»º°�²G³*µN¸±Å�·x¯©ÁÀ·x¯±Ãx¸Ä·xÃe°2»g´¶µ±°~¹º°ËÇ~ÁÂ°~·x¹¶Á¿Í�½É»7»º¸±Ç�µA·�Ì�²x´¶´¶ÁÂ°~¯p°~Ç�Ñ
Ì�°2´ÎÔ�°~°2¯#Ãe°2¯±°~¹¶·G´�½É²e¯±»[²x³VÁÂ°~·x¹¶¯±°2¹¶»2Ò��Ä¸±¹Ð´�µ±°2¹SÔ�²e¹ºÑ3Å�·�ÍÜµ±°~ÁÉÏB´�²9¼±°.´�°~¹ºÅ�½É¯±°*Ôgµ±°.´�µ±°2¹
´¶µ±½Â»*Ì�²x´º´�ÁÂ°2¯±°~Ç�Ñ�Ï±ÁÀ·wÍ'»m·Ü³|¸±¯±¼±·xÅ�°2¯t´�·xÁV¹¶²eÁÉ°xáe²e¹n½Â»*Å@°~¹º°~ÁÉÍ�½Â¯pÇ~½Â¼p°~¯t´�·xÁ'´�²3´¶µ±°9Ç~²e¸p¹¶»¶°
²x³*ÁÀ·x¯±Ãx¸Ä·xÃe°<°~Å@°~¹ºÃe°~¯±Ç2°xÒÜØ�µ±·G´3»º°~°~Å@»3Ï±ÁÂ·x¸±»º½ÂÌ±ÁÉ°�½É»Ü·�¹º°~ÁÂ·G´�½É²e¯±»¶µp½ÂÏ�Ì8°.´ÎÔ�°2°~¯«´�µ±°
½ÉÅ�Ï±ÁÉ½ÂÇ2½É´*Ì�²x´º´�ÁÂ°2¯±°~Ç�Ñ�²x³I´�µ±°7ÁÂ°~·x¹¶¯±½É¯±Ã<Å�°2Ç�µÄ·x¯±½É»¶Å�áV·G¯±¼�´¶µ±°Ü°â×pÏpÁÂ½ÂÇ2½É´æÌ�²x´¶´¶ÁÂ°~¯p°~Ç�ÑE½Â¯
èB½Â¹ºÌtÍ8øà»g»¶½ÉÅs¸±ÁÀ·X´�½Â²x¯±»~Ò

å9µ±°�Å�·}ïº²e¹BÇ~²x¯N´¶¹¶½ÉÌ±¸p´�½É²e¯«²x³æ´�µ±½É»BÇ�µÄ·xÏp´¶°~¹Ë½Â»3´¶²©Ì±¹¶²t·G¼±°~¯Ê²e¸±¹B½É¼±°w·x»Ë²x³mÔgµ±°2¯

� (



»Ð´�¹¶¸pÇ2´�¸p¹¶°~¼#Ç~²eÅ@Ås¸±¯±½ÉÇw·G´¶½Â²e¯Ë»ÐÍV»Ð´�°2Å�»*°2Å�°2¹¶Ãe°ÜßL·G¯±¼s·x¹º°�»Ð´�·xÌpÁÂ°�ã�·x¯±¼<Ôgµ±°~¯s´¶µ±°2Í<¼±²
¯±²G´wÒ*å9µ±°"Ç�µÄ·xÏp´¶°~¹�·xÁÂ»º²�Ç2²e¯±»º½Â¼±°2¹¶»�´¶µ±°ãFeð�NJ�]G3²G³[ÁÀ·x¯pÃe¸Ä·xÃe°9»Ð´�¹º¸±Ç2´¶¸±¹¶°2»�´�µÄ·X´�°2Å�°2¹¶Ãe°
³|¹º²eÅ ·zÃe½¿Ùe°2¯�»¶½¿´�¸Ä·G´¶½Â²e¯IÒ©ñ"¸±Å�·x¯çÁÂ·x¯±Ãe¸±·xÃe°~»�·x¹º°�´�µp°�²e¯±Á¿Íê¯Ä·G´¶¸±¹�·xÁm°â×±·GÅ�Ï±ÁÉ°�²G³
»ÐÍVÅ#Ì8²eÁÉ½ÂÇ©»º´¶¹¶¸±Ç.´�¸±¹º°~¼�Ç~²xÅ�Ås¸p¯±½ÂÇ~·G´�½É²e¯±»E»ºÍ'»Ð´�°~Å@»�´�µ±·G´�Ô�°AµÄ·wÙx°xÒ�Ó�´�½Â»@¼±½&�@Ç2¸±ÁÉ´
´¶²?°~»º´�·xÌ±ÁÉ½Â»¶µA´¶µ±°EÇw·G¸±»¶°2»Ë³|²x¹3»¶¸±Ç�µÊ¸±¯±½ÉÛN¸±°sÏ±µ±°2¯±²eÅ@°~¯Ä·VÒø��²eÅ@Ï±¸p´�·G´�½É²e¯Ä·xÁfÅ�²'¼±°2ÁÂ»
·xÁÉÁÂ²�ÔÚ¸±»æ´�²sÇ2²e¯±»Ð´�¹¶¸pÇ2´7·�ÙG·x¹º½Â°2´ÎÍ@²x³�Ç2²eÅ@Ås¸±¯±½ÉÇw·G´¶½Â²e¯@»ºÍ'»º´¶°~Å@»9·x¯±¼�´¶²s°.×VÏ±ÁÉ²e¹¶°7´�µ±°
Ç2²e¯±¼±½¿´�½Â²x¯±»�¸±¯±¼±°2¹æÔgµp½ÂÇ�µ�ÁÂ·x¯±Ãe¸±·xÃe°.È�ÁÂ½ÉÑx°+»ÐÍV»Ð´�°2Å�»æÇw·x¯�°~Å@°~¹ºÃe°xÒ ó Í�°.×p·xÅ@½Â¯±½É¯±Ã3´�µ±°
Ç2²e¯±¼±½¿´�½Â²x¯±»�¸p¯±¼±°~¹�Ôgµ±½ÂÇ�µíÁÂ·x¯±Ãe¸Ä·GÃe°�¼±²'°~»2ám·x¯±¼�¼p²V°2»s¯±²x´#°~Å@°~¹¶Ãx°xá*Ô�°�Çw·x¯í¼p¹�·wÔ
Ç2²e¯±Ç~ÁÉ¸±»¶½É²e¯±»©·xÌ�²e¸p´?´¶µ±°ê»¶½ÉÃe¯±½Éú±Çw·x¯t´�·x»ºÏ8°2Ç2´�»�²x³<´�µ±°êµN¸±Å�·x¯P°~¯tÙ'½Â¹¶²x¯±Å�°2¯t´�´¶µÄ·G´
ÁÉ°~¼q´¶²z´¶µ±°�°.Ùe²eÁÉ¸p´�½É²e¯ç²G³+µN¸±Å�·x¯�ÁÀ·G¯±Ãe¸Ä·xÃx°~»~Ò�å9µ±°�ÁÂ²x¯±ÃGÈ�´¶°~¹ºÅ Ãe²t·xÁ�½É»<´¶²1¼±°2¼±¸±Ç2°
´¶µ±°?Ãe°~¯p°~¹�·GÁ�Ï±¹º½Â¯±Ç2½ÂÏ±ÁÉ°~»sÌ�°~µ±½É¯±¼�´�µp°?°~Å@°~¹¶Ãx°~¯±Ç2°?²x³7ÁÀ·x¯±Ãx¸Ä·xÃe°�·x¯±¼ÖÏ±¹¶²xÏ8°2¹º´�½É°~»s²G³
´¶µ±²e»¶°ËÁÂ·x¯±Ãe¸Ä·GÃe°~»2Ò�å9µ±°<Ô�²e¹ºÑ�Ï±¹¶°2»¶°2¯N´¶°~¼A½É¯?´�µ±½É»9Ç�µÄ·xÏp´¶°~¹7¹¶°~Ïp¹¶°~»º°~¯t´�»Ü·E»¶Å�·xÁÂÁS»Ð´�°2Ï
´¶²}Ô�·x¹º¼±»9´�µÄ·G´7Ãe²e·xÁ`Ò

 �¡�O 2 6+4 ýtª«¦*¥�h�63¦ ¦�6�÷s¨«­w¤�kT:
� ¸pÇ�µA²x³*´¶µ±°�»º½ÂÅs¸pÁÀ·G´¶½Â²e¯?¼±°2»¶½ÉÃe¯1¸±»º°~¼A½É¯z´¶µ±½Â»gÇ�µÄ·xÏV´�°~¹7Ô+·G»"´�·GÑx°~¯z³|¹¶²eÅ ´¶µ±°<ú±¹¶»º´
´¶µ±¹¶°2°<Ï±·xÏ8°2¹¶»2Ò
ó ·X´�·xÁÉ½`á � ÒfßÐé�ëeëxôtã.Òã��²eÅ@Ï±¸p´�·G´�½É²e¯Ä·xÁ8»¶½ÉÅs¸±ÁÀ·X´�½Â²x¯±»�²x³f´�µp°B°~Å@°~¹¶Ãx°~¯±Ç2°�²x³(Ãe¹¶·xÅ�Å�·x¹2á

� ÿ � Òa�ËÒNñ"¸±¹Ð³|²e¹¶¼Sá[�ÜÒNèB¯±½ÉÃeµt´�� � Ò[*'´�¸p¼±¼±°~¹Ð´ºÈÎèË°2¯±¯±°2¼pÍ1ßo°~¼p»�ã.á=PQNMNE�]î~þ	>�ûJ�]G
F_îãF ûJ�SRvï�îZ
 ü	Fe�PîXÿbî:TVUSþxÿ	�xüpþQ�	�.á	�+·xÅsÌ±¹º½Â¼±Ãx°©�"¯±½¿Ùe°~¹º»¶½¿´ÎÍcC�¹¶°~»º»~á��+·xÅsÌ±¹º½Â¼±Ãx°xá
U�¯±ÃxÁÀ·x¯±¼Iá±Ï±ÏSÒJ(ä��- � ( � /VÒ

èB½Â¹ºÌtÍeá�*8Ò�ß � �����tã.Ò *'Í'¯N´�·X×ÊÔg½É´¶µ±²e¸p´�¯Ä·G´¶¸±¹�·xÁm»º°~ÁÂ°2Ç2´¶½Â²e¯B$#ñ"²�Ô Ç2²eÅ�Ï�²e»º½É´�½É²e¯Ä·xÁÉ½É´ÎÍ
°2Å�°2¹¶Ãe°2»f³|¹º²eÅ�Ùx²VÇ~·xÌ±¸±ÁÂ·x¹ºÍË½É¯#·7Ï8²eÏp¸±ÁÀ·G´¶½Â²e¯B²G³ÄÁÂ°~·x¹¶¯±°2¹¶»2á[� ÿ��ÜÒXèB¯±½ÉÃeµt´wá � Ò �ËÒ
ñ7¸±¹º³|²x¹¶¼Ë� � Ò *'´�¸±¼p¼±°~¹Ð´ºÈäèB°2¯±¯±°~¼VÍ?ß|°~¼±»�ã.áXWSûJ�%Rvï�îZ
 ü	Fe�PîXÿ�þ��1ðYR�ý����e�	�.ÿ
>]�©î:T
USþxÿ	�xüpþQ�	�[Z+\BîQ>��oþ�
]Tâü'ÿ
>�Fe�PîXÿ@þxÿED+F ûJ�pîZ�1�Ø��� ÿ�Gpî:T�
�� ÿ	�xü[�'G�F\�P>)T;îZ�âýEá��+·GÅsÌ±¹¶½É¼±Ãe°
�7¯±½ÉÙx°~¹º»¶½É´ÎÍ�Cm¹º°~»º»~áÔ�+·xÅsÌ±¹º½Â¼±Ãx°xáJU�¯±ÃeÁÂ·x¯±¼SÒ

åf²e¯±ÑG°~»~á ó Ò¿á ó ÁÂ·x½Â¹2á Ý Ò[õsÒB� Ø�½ÂÁÉ°~»~á � Ò�ß � �����tãâÒàU�Ùx²eÁÉÙ'½É¯±Ã?ÁÂ°~·x¹¶¯Ä·GÌ±ÁÂ°�ÁÀ·x¯±Ãx¸Ä·xÃe°2»~á
� ÿb*8Ò Ý ÒR*'²eÁÂÁÂ·pá[åBÒ�èEÒX
[°2°~¯ �Þè�Ò¼�ËÒ ��^¸±ÁÉÁÂ°~¹Eßo°~¼p»�ã.á6PSD�ïXþxÿ
>]�]GT� ÿ`_Ë�.ü	�ºþ�

a ÿbT;îZ�âý@þ�Fe�PîXÿ,c��OîQ>]�]G]G�� ÿ	��\=ðQG�F_�.ý�GedKftá � ÓÎå C�¹º°~»¶»2á�Ï±ÏSÒ=/�/ � á � Ò

U�ÁÂÅ�·x¯Sá � Òg
�Ò[ßäé�ëeëpé}ãâÒËõ3½Â»Ð´�¹¶½ÉÌ±¸p´¶°~¼?¹¶°2Ï±¹¶°2»¶°2¯N´�·G´�½É²e¯±»2áÄ»¶½ÂÅ@Ï±ÁÉ°Ü¹¶°2Ç~¸±¹º¹¶°2¯N´7¯±°.´ÎÔ�²x¹¶ÑN»
·G¯±¼�Ãe¹¶·xÅ�Å�·G´¶½ÂÇw·GÁ*»º´¶¹¶¸±Ç.´�¸±¹º°xáVhêþ	>�û	� ÿ
�iU¼�¶þ��âÿJ� ÿ	�,jÔ$�é�ë�- ����� (pÒ�å9µp°�Ç~ÁÂ·x»ÐÈ
»º½ÂÇ~·xÁ9½Â¯t´�¹º²V¼p¸±Ç2´¶½Â²e¯�´¶²q»º½ÂÅ@Ï±ÁÂ°?¹º°~Ç~¸p¹¶¹¶°2¯t´�¯±°.´ÎÔ�²x¹¶ÑN»�Ôg½¿´�µì·xÏ±Ï±ÁÉ½ÂÇw·X´�½Â²x¯±»#³|²e¹
Ãx¹�·xÅ@Å�·X´�½ÂÇ~·xÁ�Ï±¹¶²'Ç~°2»¶»º½Â¯±Ã±Ò

� -



*'´¶°~°2ÁÂ»~ák
mÒnßÐéwëeë á ãâÒÊå9µp°s»ºÍ'¯t´�µ±°.´�½ÉÇEÅ�²'¼±°~ÁÉ½Â¯±Ã@²x³mÁÂ·x¯±Ãe¸Ä·GÃe°#²e¹º½ÂÃe½É¯±»~ákRvï�îZ
 ü	Fe�PîXÿàî:T
lvîXýEýEü'ÿJ�P>¶þ�F\�PîXÿ`m�ßäé}ã�$�é � "�(±Ò Ý ´�·X×V²e¯p²eÅ#Í«²x³�Ï±¹¶²xÌ±ÁÂ°2Å�»B½É¯Ê°.Ùe²eÁÉ¸p´�½É²e¯Ä·x¹ÐÍ
ÁÉ½Â¯±Ãx¸±½Â»Ð´�½ÂÇ2»�´�²@Ôgµ±½ÂÇ�µ1Ç~²eÅ@Ï±¸p´�·G´�½É²e¯Ä·xÁ[·GÏ±Ï±¹¶²e·xÇ�µ±°~»"µÄ·wÙe°�Ì8°2°~¯«·xÏpÏ±ÁÂ½É°~¼Sá�·x¯p¼
·E¹º°2Ù'½Â°.ÔZ²x³f´�µ±°Ë¹¶·x¯±Ãe°Ë²x³(¼±½É¾8°~¹º°~¯t´7Ç~²eÅ@Ï±¸p´�·G´�½É²e¯Ä·xÁI·xÏ±Ï±¹º²t·xÇ�µ±°2»~Ò

576�ý�6B¦�6B¤«¬S6�:
ó ·X´�·xÁÉ½`á � Ò9ßÐéwëeë�(NãâÒ1ÓÎ¯±¯Ä·X´�°?Ì±½Â·x»¶°2»E·x¯±¼�Ç2¹¶½¿´�½ÂÇ~·xÁmÏ8°2¹¶½É²V¼±»²$���²xÅsÌ±½Â¯p½Â¯±Ã�°2Ùx²eÁÂ¸p´¶½Â²e¯

·x¯±¼@ÁÂ°~·x¹¶¯p½Â¯±ÃË½Â¯�´�µp°Ü·xÇ2ÛN¸±½Â»º½É´�½É²e¯�²x³S»ÐÍ'¯N´�·X×8á
� ÿø�ËÒ ó ¹º²V²eÑN»v� C(Ò � ·G°~»Bß|°~¼±»�ã.á
cv�OîQ>]�]�@D�� ÿ	�ZG+î:T©F ûJ�VnMîXü	�1F|ûoP+��F\� pI>��oþ�
=UM� T;�.qbîZ��rQG�ûJî�N�á � ÓÎåÿC�¹¶°2»¶»2áVÏ±ÏIÒÄéQ/�� �
é á éxÒ

ó ·X´�·xÁÉ½`á � Ò(ßäé�ëeëeôtãâÒI��²xÅ�Ï±¸V´�·G´¶½Â²e¯Ä·GÁS»¶½ÉÅs¸±ÁÀ·X´�½Â²x¯±»+²x³(´�µ±°Ë°~Å@°~¹ºÃe°~¯pÇ~°#²G³*Ãe¹¶·xÅ�Å�·x¹2á
� ÿ � ÒJ�ËÒÄñ"¸±¹Ð³|²e¹¶¼Iá=�ÜÒÄèB¯±½ÂÃxµN´S� � ÒE*'´¶¸±¼±¼±°2¹º´ÐÈäèB°~¯±¯p°~¼pÍqß|°~¼±»�ã.á!PQNMNE�]î~þ	>�ûJ�]G
F_îTF|ûJ�sRvï�îZ
 ü	Fe�PîXÿÀî:T>USþxÿ	�xüpþQ�	�.á=�+·xÅsÌ±¹º½Â¼±Ãx°��"¯±½¿Ùe°~¹º»¶½¿´ÎÍVCm¹º°~»º»~áÔ�+·xÅsÌ±¹º½Â¼±Ãx°xá
U�¯±ÃeÁÂ·x¯±¼Sá±ÏpÏSÒJ(ä�ä- � ( � /pÒ

U�ÁÂÅ�·x¯Sá � Òk
�Ò*ßÐé�ëeë��tã.Ò+�n½Â¯±¼p½Â¯±Ã�»º´�¹º¸±Ç2´¶¸±¹¶°E½É¯1´�½ÉÅ�°GáQlvî@�xÿJ�AF\�Aï��e\B>��P�.ÿ
>]�emut¼$(é á ë �
� éeéxÒ

U�ÁÂÅ�·x¯Sá � Ò)
mÒfßäé�ëeëpé�ã.Òæõ3½Â»Ð´�¹¶½ÉÌ±¸p´¶°~¼©¹¶°2Ï±¹¶°2»¶°~¯t´�·G´�½É²e¯±»~á�»º½ÂÅ@Ï±ÁÂ°B¹º°~Ç~¸p¹¶¹¶°2¯t´Ü¯±°.´ÎÔ�²x¹¶ÑN»
·x¯±¼©Ãe¹¶·xÅ@Å�·G´¶½ÂÇ~·xÁ8»Ð´�¹º¸±Ç2´¶¸±¹¶°Gá;h«þ	>�û	� ÿ
�>U¼�¶þ��âÿJ� ÿ	�vjÔ$[é�ë�- ����� (pÒ

èB½Â¹ºÌtÍeá�*8Ò+ßÐé�ëxëeëe·tãâÒ`nSü'ÿ
>�F\�PîXÿ�Y>\B��
'�]>�F\�PîXÿ�Y�þxÿED a ÿÄÿ�þ�FK�.ÿ
�]G]G.á*®"×V³|²x¹¶¼à�"¯p½ÉÙe°2¹¶»º½É´ÎÍ
C�¹¶°2»¶»~Ò

èB½Â¹ºÌtÍeáE*8Ò(ßÐéwëeëeëxÌ�ãâÒQ
[°~·x¹¶¯±½É¯±Ã±áÄÌ�²x´¶´¶ÁÂ°2¯±°~Ç�ÑN»"·x¯±¼z´¶µ±°<°2Ùe²xÁÂ¸p´¶½Â²e¯©²x³n¹¶°~Ç2¸±¹¶»º½ÉÙx°#»ºÍ'¯VÈ
´�·}×Iá�� ÿ�UgÒ � Ò ó ¹¶½Â»ºÇ~²'°Bß|°~¼SÒ ã.á(UM� ÿ	�xü	�'G�Fe�P>�Rvï�îZ
 ü[F\�PîXÿ�F û	�OîXü��XûeU[þxÿ	�xüpþQ�	�EP�>@?~ü	�AX
G��AF\�PîXÿ!ZVnRîZ�âý@þ�
ÄþxÿED2lvîXý�N�ü	F�þ�F\�PîXÿ�þ�
(hNî%D	��
#G.á	�+·xÅsÌ±¹º½Â¼±Ãx°p�"¯±½¿Ùe°2¹¶»¶½¿´ÎÍcC�¹¶°2»¶»~Ò

èB½Â¹ºÌtÍeá�*8Ò+ß � �����tã.ÒN*'Í'¯t´�·}×íÔg½É´¶µ±²e¸p´#¯Ä·G´�¸p¹�·xÁ�»¶°~ÁÉ°~Ç.´�½Â²x¯B$�ñ7²}Ô Ç2²eÅ�Ï�²e»º½É´�½É²e¯Ä·xÁÉ½É´ÎÍ
°~Å@°~¹ºÃe°~»*³|¹º²eÅ Ùx²VÇ~·xÌ±¸±ÁÂ·x¹ºÍ#½Â¯�·BÏ�²eÏ±¸±ÁÂ·G´�½É²e¯s²x³8ÁÂ°~·x¹¶¯±°2¹¶»2áJ� ÿ!�ÜÒtèB¯±½ÉÃeµt´wá � Òä�ËÒ
ñ"¸p¹º³|²e¹º¼�� � Ò[*'´¶¸±¼±¼±°2¹º´ÐÈäèB°~¯±¯p°~¼pÍAßo°2¼±»�ãâá+WSûJ�BRvï�îZ
 ü[F\�PîXÿ�þ��1ðeR�ý����e�	�.ÿ
>]��î:T
USþxÿ	�xü±þQ�	�[ZQ\BîQ>��oþ�
bTâü'ÿ
>�Fe�PîXÿ?þxÿED�F|ûJ��îZ�1�Ø��� ÿ�G�î:T©
�� ÿ	�xü	�'G�Fe�P>kT;îZ�.ýEá	�+·GÅsÌ±¹¶½É¼±Ãe°
�"¯p½ÉÙe°2¹¶»º½É´ÎÍÆC�¹¶°2»¶»2á
�+·GÅsÌ±¹¶½É¼±Ãe°GáJU�¯±ÃeÁÀ·G¯±¼SÒ

èB²eÁÉ°~¯Sá � Ò{��ÒJ� Cf²eÁÂÁÂ·xÇ�Ñ�á � Ò ó Òfßäé�ëeë��tãâÒ ó ·xÇ�ÑeÈ�Ï±¹¶²eÏ±·xÃt·G´¶½Â²e¯?½É»9»¶°~¯p»¶½É´¶½ÉÙx°Ë´¶²�½Â¯±½¿´�½À·GÁ
Ç~²x¯±¼±½É´¶½Â²e¯p»~áwlvîXý�NE
'�yx�\=ð�G�F_�.ý�GVt(ß\"tã�$ � /eë ��� ô��pÒ

� /



®3ÁÂ½ÉÏ±µÄ·x¯t´~á � Ò�� ó ·X´�·xÁÉ½`á � ÒÄßÐéwëeë�/tãâÒz
[°w·x¹º¯±½Â¯pÃË·x¯±¼s´�µp°+°~Å@°~¹ºÃe°~¯±Ç2°9²x³�Ç~²'²e¹º¼±½Â¯Ä·X´�°~¼
Ç~²xÅ�Ås¸p¯±½ÂÇ~·G´�½É²e¯SÒ�*'¸±Ì±Å@½É´¶´¶°~¼SÒ

�g¸±Å@°~ÁÂµ±·x¹º´~áSõsÒÔUgÒ¿á�ñ"½É¯t´�²e¯Sá§L�ÒÔU9Ò§�öØ�½ÉÁÂÁÉ½À·xÅ@»~á=�ËÒ � Òmßäé�ëeô�/eã.Ò4
[°w·x¹º¯±½Â¯pÃ�½Â¯t´�°2¹ÐÈ
¯Ä·xÁm¹º°~Ï±¹º°~»¶°2¯t´�·G´¶½Â²e¯±»#ÌNÍÊ°2¹¶¹¶²x¹#Ï±¹º²eÏÄ·xÃt·X´�½Â²x¯Sá�� ÿêõsÒMU9ÒM�7¸pÅ�°2ÁÂµÄ·x¹Ð´Ë� � Ò6
�Ò
� Ç;��ÁÂ°~ÁÉÁÀ·x¯p¼
ß|°~¼±»�ã.áQc+þ��ºþ�
A
'��
E{��'G�Fe�1�|L~ü	FK�@D}cv�OîQ>]�]G]G�� ÿ	�MZ~R6x�NE
'îZ�ºþ�Fe�PîXÿ�GT� ÿdF ûJ�
ýø�P>��OîQG�Fe�âüJ>�FLü	�O�øî:T!>]î@�xÿJ�AFe�PîXÿÄá � ÓÎåþC�¹¶°2»¶»2á�Ç�µ±·xÏp´�°2¹ÜôVá±Ï±ÏSÒ="péwô � "�/péxÒ

åf²e¯±ÑG°~»~á ó Ò¿á ó ÁÀ·x½É¹~á Ý Ò�õsÒ§�ÆØ�½ÉÁÂ°~»2á � ÒmßÐéwëeëeëtãâÒ Ý ÏÄ·x¹�·G¼±²w×ê²x³�¯±°~¸±¹¶·xÁ�°~¯pÇ~²'¼±°~¹º»
·x¯±¼©¼±°2Ç~²'¼±°~¹º»~áÄ²e¹2ápÔgµtÍ©¼±²e¯Sø ´9Ô�°Ë´�·xÁÂÑ@ÌÄ·xÇ�ÑtÔ�·x¹¶¼p»�òeáM� ÿ ó Ò � ÇwèË·wÍeáz�sÒ���·x²±á
�ÜÒa*8Ò�Å"°2Ô9´¶²e¯Sá � Òtñ<ÒtèB½ÂÅ �PåBÒ���¸p¹¶¸±µÄ·G»¶µ±½�ß|°~¼±»�ã.ág\=� ýEü	
¿þ�FK�@D4Rvï�îZ
 ü	Fe�PîXÿ?þxÿED
U¼�¶þ��âÿJ� ÿ	�xá��m²eÁLÒ8éQ-xôä-�²x³EU¼�]>�Foü[�O��_ãîZF_�]G�� ÿ�P+�1F\� pI>��oþ�
 a ÿJF_��
A
��Ø�	�.ÿ
>]�.á�*VÏ±¹¶½É¯±Ãe°2¹~Ò

åf²e¯±ÑG°~»~á ó Ò¿á ó ÁÀ·x½É¹~á Ý Ò�õsÒ¼� Ø�½ÂÁÉ°~»2á � Ò�ß � �����tã.ÒcU*Ùe²xÁÉÙ'½Â¯±Ã�ÁÂ°~·x¹¶¯±·xÌ±ÁÂ°#ÁÀ·x¯±Ãx¸Ä·xÃe°2»~á
� ÿN*8Ò Ý Ò�*'²eÁÂÁÂ·pánåBÒnè�Ò6
[°~°~¯d�ùèEÒi�ËÒ ��^¸±ÁÉÁÂ°2¹�ß|°~¼±»�ã.á+PSD�ïXþxÿ
>]�]G�� ÿ�_Ë�.ü	�ºþ�

a ÿbT;îZ�âý@þ�F\�PîXÿ�cv�OîQ>]�]G]G�� ÿ	��\=ðQG�FK�.ý�G�dKftá � ÓÎå C�¹¶°2»¶»~á�Ï±ÏSÒ=/�/ � á � Ò

� á



å(·xÌ±ÁÉ°��pÒ¿é�$få9µ±°�¸V´¶´�°2¹�·x¯pÇ~°~»�¸p»¶°~¼EÌtÍ�·Ü¯±°2½ÂÃeµNÌ�²e¸±¹ºµ±²V²'¼#²G³�·ÜÏ�²eÏ±¸±ÁÂ·G´�½É²e¯B³|²e¹*·7»¶¸±ÌVÈ
»º°2´7²x³f´�µ±°ËÅ@°w·x¯±½É¯±Ã�»¶ÏÄ·GÇ~°xÒæå9µ±½É»7»ºÅ�·GÁÂÁI»¶·xÅ@Ï±ÁÂ°B»ºµ±²�Ôg»7´ÎÔ�²�Ç2²eÅ@Ï8°.´�½Â¯pÃ@ÁÂ·x¯±Ãe¸±·xÃe°
³|²e¹ºÅ�»2ÒfØ�µp°~¹¶°�´�µ±°�ú±¹¶»º´n´�µ±¹º°~°9·xÃx°~¯t´�»*¸p»¶°+»Ð´�¹¶½É¯±Ãe»(Ì8°2Ãe½Â¯±¯p½Â¯±Ã7Ôg½É´�µ�Ñ<³|²e¹fÅ@°w·x¯±½É¯±Ãe»
Ôg½¿´�µ�ÁÉ²}ÔP¯N¸±Å@°~¹º½ÂÇw·GÁ�ÙG·xÁÉ¸±°~»2áV´�µp°3²x´�µp°~¹�´¶µ±¹¶°2°Ë·xÃe°~¯t´¶»+¸±»¶°B»Ð´�¹º½Â¯±Ãe»�Ì8°2Ãe½Â¯±¯p½Â¯±Ã<Ôg½É´�µ
Ó�Ò=Å"²G´�°B´�µÄ·X´7·xÃe°~¯t´S(�»¶µ±²�Ôg»"»¶²eÅ@°B»¶½ÉÅ�½ÉÁÀ·x¹º½É´�½É°~»m´�²�Ì�²x´�µ?³o·xÅ@½ÂÁÉ½Â°~»2Ònå9µ±½É»g°.×p·xÅ@Ï±ÁÂ°
·xÁÉ»¶²E¼±°2Å�²x¯±»º´¶¹�·G´¶°~»+´�µ±·G´9°2Ùx°~¯�Ôg½É´�µp½Â¯?²e¯±°BÁÂ·x¯±Ãe¸±·xÃe°Ë�à³o·xÅ@½ÂÁ¿Í8øN´�µp°~¹¶°B½É»+»¶½ÉÃe¯±½¿úÄÇw·x¯t´
ÙG·x¹º½À·xÌ±½ÉÁÂ½¿´ÎÍeÒ
��²e¯±Ç2°~Ïp´ Ý Ãe°2¯N´<é Ý Ãe°2¯N´ � Ý Ãe°~¯t´9" Ý Ãe°~¯t´9( Ý Ãe°~¯t´+- Ý Ãx°~¯t´9/
�pÒ���� Ñ	ÑaÑaÑaÑaÑ Ñ	ÑaÑaÑaÑaÑ ÑaÑaÑaÑaÑ	Ñ ÓaÓaÓaÓaÓ	Ó ÓaÓaÓaÓ	ÓaÓ ÓaÓaÓ	ÓaÓaÓ
�pÒ��pé Ñ	ÑaÑaÑaÑaÑ Ñ	ÑaÑaÑ ÑaÑaÑaÑaÑ	Ñ ÓaÓaÓaÓaÓ	Ó ÓaÓaÓaÓ	ÓaÓ ÓaÓaÓ	ÓaÓaÓ
�pÒ�� � Ñ	ÑaÑaÑaÑaÑ Ñ	ÑaÑ ÑaÑaÑ ÓaÓaÓaÓaÓ ÓaÓaÓaÓ	ÓaÓ ÓaÓaÓ	ÓaÓaÓ
�pÒ���" Ñ	ÑaÑaÑaÑaÑ Ñ	Ñ ÑaÑaÑ ÓaÓaÓaÓ ÓaÓaÓaÓ	Ó ÓaÓaÓ	ÓaÓaÓ
�pÒ���( Ñ	ÑaÑaÑaÑaÑ Ñ	Ñ ÑaÑ ÓaÓaÓ	Ñ ÓaÓaÓaÓ ÓaÓaÓ	ÓaÓaÓ
�pÒ��ä- Ñ	ÑaÑaÑaÑaÑ Ñ	Ñ ÑaÑ ÓaÓaÓ ÓaÓaÓ ÓaÓaÓ	ÓaÓaÓ
�pÒ���/ Ñ	ÑaÑaÑaÑaÑ Ñ ÑaÑ ÓaÓaÓ ÓaÓaÓ ÓaÓaÓ	ÓaÓaÓ
�pÒ�� á Ñ	ÑaÑaÑaÑaÑ Ñ Ñ ÓaÓaÓ ÓaÓ ÓaÓaÓ	ÓaÓaÓ
�pÒ��eô Ñ	ÑaÑaÑ Ñ Ñ ÓaÓ	Ñ ÓaÓ ÓaÓaÓ	ÓaÓaÓ
�pÒ��eë Ñ	ÑaÑ Ñ Ñ ÓaÓ	Ñ ÓaÓ ÓaÓaÓ	ÓaÓaÓ
�pÒ¿éQ� Ñ	ÑaÑ Ñ Ñ ÓaÓ	Ñ ÓaÓ ÓaÓaÓ	ÓaÓaÓ
�pÒ¿éeé Ñ	Ñ Ñ Ñ ÓaÓ ÓaÓ ÓaÓaÓ	ÓaÓaÓ
�pÒ¿é � Ñ	Ñ Ñ Ñ ÓaÓ Ó ÓaÓaÓ
�pÒ¿éQ" Ñ	Ñ ÑaÓ	Ñ Ñ ÓaÓ Ó ÓaÓaÓ
�pÒ¿é;( Ñ	Ñ ÑaÓ	Ñ Ñ ÓaÓ Ó ÓaÓ
�pÒ¿é�- ÑaÓaÓ ÑaÓ	Ñ Ñ ÓaÓ Ó ÓaÓ
�pÒ¿éQ/ ÑaÓaÓ ÑaÓ	Ñ ÑäÓ	Ñ Ó Ó ÓaÓ
�pÒ¿é á ÑaÓ ÑaÓ	Ñ ÑäÓ	Ñ Ó Ó ÓaÓ
�pÒ¿é�ô ÑaÓ ÑaÓ ÑäÓ Ó Ó ÓaÓ
�pÒ¿é�ë ÑaÓ ÑaÓ ÑäÓ Ó Ó Ó
�pÒ � � Ñ ÑaÓ ÑäÓ Ó	Ñ Ó Ó
�pÒ � é Ñ ÑaÓ ÑäÓ Ó	Ñ Ó Ó

� ô


