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ê�è õ�çFî�ê�ï³òäç�ðÂè�î2ð�÷Âí�ù�ù-ðIýÐì\ñ�îÌíøÐë\ðÂïÀæ ê�ëÐç0ñ�îÌíøÐë��Ríæzô îµçFù³í�êµï�è�æ\ð�ëÐï�øzðÂìzçFêDþbç�çFæ+è�ì��Dç�ò�êÌðÆ÷Æíø ê�è"ôÅïÀîµç�ò�êµç�ô è�îÆý\æ\ôÅïÀî�ç�ò�ê�ç�ô
ç�ôÐñ�ç�ð�ïÀæ0êµëÐçÆñ�îÌíø\ëÏû ��� �"! � #%$ �"&'#%��$)(>ïÀð)íeòäè�æÐæÐç�ò�ê�ç�ôQð�ýÐìÐñ�îµí�øÐë�þÁï�ê�ëÐïÀæ4ê�ëÐçÂñ�îµí�øÐëÐï³òFíù@îµçFøÐîµç�ð�çFæ�êÌí�ê�ïÀè�æ<û 5 ëÐï³ð)ñ�îÌíøÐëÐï³òFí�ù
îµçFøÐîµç�ð�çFæ�êµíê�ïÀè�æ1ð�çFîµõ�ç�ð2í�ðuï�æ\øÐýÅê�ê�è"êµëÐçQð�ýÐì\ðIê�îµý\òäê�ýÐîµçQôÅï³ðµòäè�õ�ç�î�ö ðIöÅðIê�ç�÷�û 0sï�ñ�ýÐîµç (Qð�ëÐè�þKð&í
ñ�ç�è�÷Âçäêµî�ï³ò�ç��Ðí�÷qø\ù�çQèé
ð�ý\òÌë,íæ,ï�æÐø\ýÅê�ñ�îµí�øÐëÏû 5 ëÐç0è�ì��Dç�òäêµðuï�æ,ê�ëÐçQó\ñ�ý\î�ç��±ç�û ñ\û$�+*-,,�+./,���êIê > (��2ìzç�òäè�÷qçQùÀí�ìzç�ù�ç�ô1õ�çFî�ê�ï³òäç�ð&ï�æ1ê�ëÐç4ñ�îÌíøÐë�
íæzô�ê�ëÐçuî�ç�ùÀíê�ïÀè�æ\ð�ëÐïÀø\ð1�±ç�û ñ\û$�10�243)*-,657.8,:9K��;=<">�?A@B37C6,65 D�E=F8D:G:@H9/�Rìiç�òäè�÷Âç&ù³íìiçFùÀç�ô ç�ôÅñ�ç�ðXïÀæ"ê�ë\ç&ñ�îÌíø\ëÏû 5 ëÐçuñ�îÌíøÐëÐï³òFí�ù
îµçFøÐîµç�ð�çFæ�êµíê�ïÀè�æuèé<êµëÐçXð�ýÐì\ðIê�îµý\ò�êµýÐî�çôÅï³ðµòäè�õ�ç�î�ç�ô2ì�öA�	�
 �����&éÇî�è�÷ ê�ëÐï³ðKôÐíêµíqï³ðKíù³ðIèÂð�ëÐè�þÁæuïÀæA0sï�ñ�ýÐî�ç=(�û
�KæJILK"� #NMOK8&P(ÂèéXí ð�ýÐì\ðIê�îµý\ò�êµýÐîµç�ï�æ1í�æ ïÀæÐøÐýÐê&ñ�îÌíøÐë+ï³ð2í ð�çäê&è�é�õ�çFî�ê�ï³òäç�ð&íæ\ô ç�ôÐñ�ç�ðÆéÇî�è�÷ ê�ë\ç�ï�æ\øÐýÅê&ñ�îµí�øÐë ê�ë\íê

÷Æí�êÌòÌë��\ñ�îµí�øÐë&êµëÐçFè�î�çFê�ï³òFí�ù�ùÀö��ÅêµèÂê�ëÐçOñ�îÌíøÐëÐï³òFí�ùZî�ç�øÐîµç�ð�çFæ�êµíê�ïÀè�æ�èé@ê�ëÐçÈðIýÐìzðDêµî�ý\òäê�ýÐîµç�û 0Ðè�îKç��Ðí÷ÂøÐùÀç��Ðê�ëÐçXïÀæ\ðIêµí�æ\òäç�ðÁèé@ê�ë\ç
ð�ýÐì\ðIê�îµý\ò�êµýÐî�ç)ïÀæA0wïÀñ�ý\î�ç=(íîµçðIëÐè�þÁæ�ïÀæ 0sïÀñ�ýÐîµç��Åû
0sï�ñ�ýÐîµç7)ðIëÐè�þKð�íXð�í�÷ÂøÐù�ç>ï�æÐø\ýÅêbôÐíêµíìzí�ð�çKòäè�æ�êÌíïÀæÐï�æ\ñXíøzè�îIêµï�è�æÂèéÏí��RQ �,ð�çH-�ýÐç�æ\òäç�û�@´æÂêµëÐï³ð�òFí�ðIç,��íê�è�÷Æðbíæ\ôÂð�÷Âí�ù�ù

÷Âè�ùÀç�òFýÐù�ç�ðOïÀæ"êµëÐçeðIç�-�ý\çFæ\òFçuíîµç2îµçFøÐîµç�ð�çFæ�êµç�ô�þÁï�ê�ë
ù³íìiçFùÀç�ô
õ�ç�îIêµïÀòFç�ðXïÀæ"êµëÐç�ñ�îÌíøÐë��Cí�æ\ô êµëÐçuð�ï�æ\ñ�ùÀçuíæzô
ôÅè�ýÐìÐùÀç&ìiè�æ\ôÐð
ìiçäêDþ5çFçFæ�í�êµè�÷Æðbí�î�ç-î�ç�øÐîµç�ð�çFæ�ê�ç�ôÂþÁï�êµë&ù³íìiçFùÀç�ô2ç�ôÅñ�ç�ð�ïÀæ2êµëÐç�ñ�îÌíøÐëÏû �	��
	���2ôÅï³ð�òFè�õ�ç�îµðbðIýÐìzðDêµî�ý\òäê�ýÐîµçRSUTRéÇîµè�÷ ê�ë\ç-ïÀæÐøÐýÅê
ôÐíêµíìzí�ð�ç�û �Ké¨ê�ç�î2òäè�÷ÂøÐîµç�ðµð�ï�æÐñQê�ë\ç�è�î�ïÀñ�ïÀæ\í�ùRô\í�êµí�ì\í�ð�ç&ýzðIïÀæÐñVSWT*�%�	��
	��� ó\æzôÐðÆðIý\ì\ðDêµî�ýzò�ê�ý\î�çXS6YE�5þÁëÐï³òÌë þÁë\çFæ ý\ðIç�ô
ê�èeòäè�÷ÂøÐî�ç�ð�ð>ê�ë\çÂô\í�êµí�ì\í�ð�çÈéÇýÐîIêµëÐçFîí�ù�ùÀè�þKð�� ��
 �����eêµè�ó\æ\ô4ðIýÐìzðDêµî�ý\òäê�ýÐîµçZS6[û JÅý\òÌëQîµçFøiç�íê�ç�ô0íø\øÐù�ï³òFíê�ïÀè�æQèé7�	�
 �����
ñ�ç�æÐçFîÌí�êµç�ðRíqëÐïÀçFîÌíîÌòÌëÐïÀò�íùZôÅç�ð�òFî�ïÀøÅê�ïÀè�æ�èéwê�ëÐçXðIê�îµý\òäê�ýÐîµç�ðRïÀæ�ê�ëÐçXôÐíêµí�ì\í�ð�ç�û
5 ëÐç�ðIýÐìzðDêµî�ý\òäê�ýÐîµçeôÅïÀðµòäè�õ�çFîµöQí�ù�ñ�è�îµï�êµëÐ÷Aý\ðIç�ô"ì�ö �	��
	����ïÀðÂíQòäè�÷ÂøÐýÐêµí�êµï�è�æ\íùÀùÀö,!´òäè�æ\ðIê�îÌíïÀæÐç�ô�ìiç�í�÷ ðIç�íîÌòÌëÏû 5 ë\ç

íùÀñ�è�î�ï�ê�ë\÷`ìzç�ñ�ïÀæ\ðCþÁï�ê�ëÂêµëÐç>ð�ýÐì\ðIê�îµý\ò�êµýÐî�çÁ÷ÆíêµòÌëÐïÀæÐñXíð�ï�æÐñ�ù�çÁõ�çFî�ê�ç��Oï�æÂêµëÐçÁñ�îÌíø\ëÏû\�bí�òÌëqï�êµçFîÌí�êµï�è�æ���ê�ë\ç>íùÀñ�è�î�ï�ê�ëÐ÷ ðIç�ù�ç�ò�êµð
ê�ë\ç-ìiç�ðIêRð�ýÐì\ðIê�îµý\òäê�ýÐîµç�í�æ\ôÆïÀæ\òäîµçF÷Âç�æ�êÌíùÀù�öÂç���øzíæ\ôÐðbêµëÐç-ïÀæ\ðIêµí�æ\òäç�ð�è�éÏê�ëÐç)ð�ýÐì\ðIê�îµý\ò�êµýÐî�ç�û 5 ëÐç-æ\çFþ1ýÐæ\ï$-�ýÐç)ðIý\ì\ðDêµî�ýzò�ê�ý\î�ç�ð
ìiç�òäè�÷ÂçQòFí�æ\ôÅï³ôÐí�êµç�ð2éÇè�î2éÇý\îIêµëÐçFî�ç��Åø\í�æ\ðIïÀè�æ<û 5 ëÐçQí�ù�ñ�è�îµï�êµëÐ÷ ð�ç�í�îµòÌë\ç�ðÂéÇè�î&êµëÐç0ìiç�ðIê�ð�ýÐì\ðIê�îµý\ò�êµýÐîµç0ýÐæ�ê�ïÀù)íùÀù>øiè�ðµðIïÀìÐùÀç
ð�ýÐì\ðIê�îµý\ò�êµýÐî�ç�ðRë\ílõ�ç)ìiçFç�æeòFè�æ\ð�ï³ôÅçFîµç�ôuè�îRêµëÐçê�è�êµí�ùÏí÷Âè�ýÐæ�êKè�é@òFè�÷ÂøÐýÅêÌí�ê�ïÀè�æ�ç��ÐòFçFç�ô\ðKíqñ�ïÀõ�çFæ�ùÀï�÷Âï�ê�û]��õ�íùÀý\í�êµï�è�æuè�ésç�í�òÌë
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0sïÀñ�ýÐîµç�)A� JÅí�÷ÂøÐù�ç)îµç�ð�ýÐù�êµðRèé J�ýÐì^ôÅýÐçè�æ�íÈø\î�è�ê�çFïÀæeðIç�-�ý\çFæ\òFç�û

ð�ýÐì\ðIê�îµý\ò�êµýÐî�ç)ï³ðKôÅçFê�çFîµ÷Âï�æ\ç�ôuì�öuëÐè�þ,þ5çFùÀù^ê�ë\çXðIýÐìzðDêµî�ý\òäê�ýÐîµçòäè�÷qø\î�ç�ð�ð�ç�ðbê�ë\çXôÅç�ðµòäîµï�øÐê�ïÀè�æ�ù�ç�æÐñêµë�è�é<êµëÐçXôÐí�êÌíì\í�ðIç�û
� ç�ò�íý\ð�çXïÀæ\ðDêÌíæ\òFç�ð-èé�íuðIýÐìzðDêµî�ý\òäê�ýÐîµçÈò�íæ0í�øÐøiç�íî�ïÀæQôÅï:�iç�î�ç�æ�ê>éÇè�îµ÷ÆðKêµëÐîµè�ýÐñ�ëÐè�ýÅê-ê�ëÐçÂôÐíêµíìzí�ð�ç��^íæ�ïÀæÐç��Ðí�ò�ê-ñ�îµí�øÐë

÷Æí�êÌòÌë ï³ð2ýzðIç�ô ê�è ï³ôÅçFæ�ê�ï�éÇö+ðIýÐìzðDêµî�ý\òäê�ýÐîµç�ïÀæ\ðDêÌíæ\òFç�ð�û JÅýÐìÐñ�îÌíø\ë\ð2íîµç�òäè�æ\ðIï³ôÅç�î�ç�ô
êµè"ìiç�ï�æzðDêÌíæ\òFç�ðÆè�é)í"ð�ýÐì\ðIê�îµý\òäê�ýÐîµç
ôÅçFó\æÐï�ê�ïÀè�æ&ï�éÏêµëÐç�òFè�ðIêbè�éZê�îÌíæ\ðIéÇè�îµ÷Âï�æÐñXê�ëÐç)ðIý\ìÐñ�îÌíøÐë&ï�æ�ê�èqíXñ�îµí�øÐëÂê�ë\íê5ï³ðbïÀð�è�÷Âè�îµøÐëÐï³òKþÁï�ê�ë&ê�ëÐç)ð�ýÐì\ðIê�îµý\ò�êµýÐî�ç�ôÅçäózæÐï�êµï�è�æ
ôÅè�ç�ðqæÐè�êqç��ÐòäçFç�ô
íQý\ð�çFî !�ôÅçFó\æÐç�ô ê�ë\î�ç�ðIëÐè�ùÀôÏû 5 îÌíæzðDéÇè�î�÷Æí�êµï�è�æ\ðXìiçäêDþ5çFç�æ
ñ�îµí�øÐë\ðqòFíæ ï�æzòäùÀý\ôÅç�í�ôÐôÐï�êµï�è�æ
è�îÆôÅç�ù�çFê�ïÀè�æ èé
õ�ç�îIêµïÀòFç�ðH�Ðí�ôÐôÐï�êµï�è�æuè�îKôÅçFùÀçäêµï�è�æuè�ésç�ôÅñ�ç�ð��Åõ�çFî�ê�ç��2ù³íìiçFùwðIýÐìzðDêµï�êµýÅê�ïÀè�æ\ð>íæ\ôuç�ôÅñ�çùÀí�ìzç�ùÏðIý\ì\ðDêµï�êµýÅê�ïÀè�æzðFû
�	��
	����ôÅï³ð�òFè�õ�çFîÌð>ð�ýÐì\ðIê�îµý\òäê�ýÐîµç�ð>ê�ë\íêXòäè�÷ÂøÐîµç�ðµðÁêµëÐçÂí÷Âè�ýÐæ�ê)èé�ïÀæÅéÇè�î�÷Æí�êµï�è�æ�æÐç�òäç�ðµðµíîµö&êµè�òFè�æ\òFçFøÅêµý\íùÀù�ö�ôÅç�ð�òFî�ïÀìiç

ê�ë\çqôÐíêµí�ì\í�ð�ç�û 5 ëÐçÂôÅï³ð�òFè�õ�çFîµç�ô�ð�ýÐì\ðIê�îµý\òäê�ýÐîµç�ð-÷Æílö�æ\èêòäè�æ�õ�çFöeï�÷Âøiè�î�êµí�æ�ê�ï�æÐéÇè�îµ÷Âíê�ïÀè�æ�êµè�íuý\ð�çFî�û 5 è�íùÀù�è�þ �	�
 �����
ê�èqôÅï³ð�òFè�õ�çFî5ðIý\ì\ðDêµî�ýzò�ê�ý\î�ç�ð�è�éÏø\íî�ê�ï³òäýÐù³íîbï�æ�êµçFîµç�ðIê�ê�èÂíOðµòäïÀçFæ�êµïÀðIêbïÀæuíOñ�ïÀõ�çFæuôÅè�÷ÆíïÀæ���ê�ëÐç�ý\ð�çFîRòFí�æ&ôÅïÀî�ç�ò�ê5ê�ëÐç)ðIç�íîÌòÌëÆþÁï�êµë
ç��ÅøiçFî�êY!´ðIý\øÐøÐùÀï�ç�ô�ì\í�òÌú�ñ�î�è�ýÐæ\ô�ú�æÐè�þÁù�ç�ôÅñ�ç�û � í�òÌú�ñ�îµè�ý\æ\ô�ú�æ\è�þÁù�ç�ôÅñ�çXò�íæ�êÌíú�çXê�ëÐçÈéÇè�îµ÷ è�éTú�æÐè�þÁæ0ð�ýÐì\ðIê�îµý\ò�êµýÐî�çO÷qèÅôÅç�ùÀð
ê�ëzí�êÁ÷ÆílöÆøzè�ê�çFæ�êµïÀí�ù�ùÀö2íøÐøiç�í�îRï�æ&ê�ëÐçôÐíêµíìzí�ð�ç���è�îRñ�îÌíø\ë2÷Æí�êµòÌëuî�ý\ù�ç�ð�êµèÆí�ô=�Dý\ðIê5ê�ëÐçòäè�ðDêRèésç�í�òÌë&ïÀæÐç��Ðí�òäê5ñ�îµí�øÐë2÷Æí�êÌòÌë
ê�ç�ðDê�û��>æÐùÀï�ú�ç�è�ê�ëÐç�îÂç��ÅïÀðIê�ïÀæÐñ íø\øÐî�è�í�òÌëÐç�ðêµè4ñ�îµí�øÐë�!�ì\í�ð�ç�ô
ôÅïÀðµòäè�õ�çFîµö � F'�v(=�K�v(H�'�v(H.*�\� � ��
 �����
ïÀðqç��^ç�òäê�ïÀõ�ç�í�êÂó\æzôÅï�æ\ñ
ïÀæ�êµçFîµç�ðIê�ïÀæÐñÆíæ\ôuîµçFøiçäê�ï�ê�ïÀõ�çXð�ýÐì\ðIê�îµý\òäê�ýÐîµç�ðRïÀæ�íæ�ö2ðDêµî�ýzò�ê�ý\îµí�ùÏôÐí�êÌíì\í�ðIç�þÁï�êµë�è�îRþÁï�ê�ëÐè�ýÅê>ôÅè�÷Æí�ï�æ�!´ð�øzç�òäï�ózò�ñ�ýÐï³ôÐíæzòäç�û
5 ëÐçÂîµç�ð�ýÐù�êÌð)èé5ê�ëÐï³ðXðµòFí�ùÀí�ìÐï�ùÀï�êDö�ðDêµý\ôÅöQí�î�çÆôÅç�÷Âè�æ\ðIê�îÌí�êµç�ôQè�æ�ôÐí�êÌíì\í�ðIç�ð-ïÀæ4êDþbè�ôÅï:�^çFîµçFæ�êOôÅè�÷Æí�ï�æ\ð�û 5 ëÐçÂó\îÌðDê)êDö�øiç

èéôÐíêµíìzí�ð�çuï³ðÂê�ë\ç�� � � òFï�îÌòäýÐï�ê&ôÅç�ð�òFî�ïÀøÅê�ïÀè�æ èéíæ �v!~ê�è�!\��òäè�æ�õ�çFî�ê�çFîqøÐîµè�õ�ïÀôÅç�ô
ì�ö Q-í�êµï�è�æ\íù J�ç�÷ÂïÀòFè�æ\ôÅýzò�ê�è�î�û 5 ë\ç
ñ�îÌíø\ë&îµçFøÐîµç�ð�çFæ�êµíê�ïÀè�æ2è�é<êµëÐïÀðÁô\í�êµí�ì\í�ð�ç)òäè�æ�êÌíïÀæ\ðC.'� F�F"(-õ�ç�îIêµïÀòFç�ðRíæ\ô (H&"� �����ç�ôÅñ�ç�ðFû 5 ëÐçð�ç�òFè�æ\ô&êDö�øzç)èé@ôÐí�êÌíì\í�ðIç�ï³ð5í�æ
íî�ê�ï�ózòFïÀí�ù�òFè�æ\ðIê�îµý\òäê�ç�ôÈñ�îÌíø\ëOïÀæÈþÁëÐï³òÌëÂíæÂíîµìÐï�êµîµí�î�ö)æ�ýÐ÷Èìzç�îCèézïÀæ\ðIêµí�æ\òäç�ðwè�éií�øÐîµç�ôÅçFó\æÐç�ôÈð�ýÐì\ðIê�îµý\ò�êµýÐîµç5í�î�ç5çF÷Èìzç�ôÐôÅç�ôqïÀæ
ê�ë\çXôÐí�êÌíì\í�ðIçð�ýÐî�îµè�ý\æ\ôÅç�ôuì�ö2õ�ç�îIêµïÀòFç�ðÁí�æ\ô�ç�ôÅñ�ç�ðRþÁï�ê�ëeîµí�æ\ôÅè�÷ ùÀí�ìzç�ùÀðÁí�æ\ôeòäè�æÐæÐç�òäê�ïÀõ�ï�êDö�û 5 ëÐççF÷Èìzç�ôÐôÅç�ô�ð�ýÐì\ðIê�îµý\òäê�ýÐîµç
òäè�õ�çFîÌð�í�ù�÷Âè�ðIêRë\íù�éwè�é<ê�ë\ç�ñ�îµí�øÐë&í�æ\ô&ç��ÅëÐï�ì\ï�êÌð5ð�ïÀñ�æÐï�ózòFí�æ�ê�ùÀöÆù�ç�ð�ð5õ�íîµïÀíê�ïÀè�æuï�æeðIý\ì\ðDêµî�ýzò�ê�ý\î�ç�ï�æzðDêÌíæ\òFç�ðbê�ë\í�æuïÀæ2êµëÐç�� � �
ôÐíêµíìzí�ð�ç�û 5 ëÐçÂê�ç�ðDêµç�ô�íî�ê�ï�ózòFïÀí�ùCñ�îÌíøÐë�òäè�æ�êÌíïÀæ\ð;(�� �����&õ�çFî�ê�ï³òäç�ðí�æ\ô ���S�	���2ç�ôÐñ�ç�ð�û 5 èeê�ç�ðIêOðµòFíù³íì\ï�ùÀï�êDö�è�æ�çFõ�ç�æQù³íîµñ�ç�î
ôÐíêµíìzí�ð�ç�ðTþÁë\ï�ùÀç>÷ÆíïÀæ�êµí�ï�æÐïÀæÐñêµëÐç)òÌë\íîÌí�òäê�çFîµï³ðDêµïÀò�ð@èéZê�ë\ç�ð�çKêDþ5èÈôÅè�÷Âí�ï�æzð���þbç>ñ�çFæ\çFîÌí�ê�ç>÷OýÐù�ê�ïÀøÐùÀç�òFè�øÐïÀç�ð�èéZê�ë\ç
� � ��í�æ\ô
� >25 ñ�îÌíø\ë\ðKíæzôe÷qç�î�ñ�ç)ê�ëÐçÈòäè�ø\ï�ç�ðÁê�è�ñ�çFê�ëÐç�îKì�ö�í�îIêµï�ózòFïÀí�ù�ùÀöuòFè�æÐæ\ç�ò�êµï�æ\ñÂê�ëÐçXïÀæ\ôÅïÀõ�ïÀôÐý\íùsñ�îÌíøÐëzð��Ðö�ïÀçFù³ôÅïÀæÐñ2íÆæÐç�þ7ù³íîµñ�ç�î
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no domain
knowledge

graph match
rules

model knowledge
and graph match rules

Usage of
domain knowledge

  Discovered
Substructures

Compression   Nodes
Expanded

Instances

0.63

0.68

0.72

0.43

0.51

0.62

0.53

0.66

0.72

571,370

46,422

59.886

145,175

39.881

425,772

24,273

12,960

7,432

Human
Rating
[std dev]

4.2 [1.2]

2.7 [1.2]

2.7 [1.0]

2.7 [1.7]

2.7 [1.0]

1.5 [0.8]

4.3 [1.2]

4.5 [0.8]

4.5 [0.8]
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òäè�÷ÂøÐù�çFê�ç,�\íq÷Âí�ðDêµçFîÁøÐîµèÅòäç�ð�ð�è�î5ñ�íê�ëÐç�îµðbê�ë\çî�ç�ðIýÐù�êµðÁí�æ\ôeôÅçäêµçFîµ÷Âï�æÐç�ð5ê�ëÐçñ�ù�è�ì\íùZìiç�ðIê>ôÅï³ð�òFè�õ�ç�î�ïÀç�ð�û
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	����Qï³ð)æÐè�æ\ù�ïÀæÐç�í�îþÁï�êµë�î�ç�ðIøiç�òäê�êµèeê�ëÐç2ð�ï$#FçÂèé5ê�ëÐç2ô\í�êµí�ì\í�ð�ç�û ��í�òÌëQø\î�èÅòäç�ð�ð�è�î�ç�ðµð�çFæ�ê�ï³íùÀù�ö
ç��Åç�òäýÅêµç�ð)í&ð�çFîµïÀí�ùwõ�çFîÌðIïÀè�æ0èé7�	�
 ������è�æQí�ðI÷ÆíùÀùsøzè�îIêµï�è�æ0èé�ê�ëÐçÂè�õ�ç�îµí�ù�ùwôÐí�êÌíì\í�ðIç,�^ð�èuê�ëÐçÂòäè�÷OìÐïÀæÐç�ô0î�ý\æ�ê�ïÀ÷ÂçÂïÀð�ùÀç�ðµð
ê�ëzíæÂê�ëzí�êTèéÏð�çFîµïÀí�ù �	��
	����Zû 5 ëÐç-ðIøiçFç�ôÅýÐø2í�òÌë\ï�ç�õ�ç�ôÈþÁï�ê�ëÂê�ë\ç � � ��ôÐí�êÌíì\í�ðIçRï³ðTý\ð�ý\íùÀùÀöÈòäùÀè�ð�ç5ê�èXùÀïÀæÐç�í�îTíæ\ôÂð�è�÷Âçäêµï�÷Âç�ð
ð�ýÐøzç�î�ùÀïÀæÐç�í�î�û�@´æ\òäîµç�í�ðIïÀæÐñÁêµëÐçbæ�ýÐ÷Èìzç�î@èé\ø\í�îIêµï�êµï�è�æ\ðsíùÀþ5ílöÅðÏîµç�ð�ýÐù�êµðsïÀæÈí-ìzçFêIê�ç�îCðIøiçFç�ôÅýÐøÏûTå-æXêµëÐçbè�ê�ëÐç�îwëzíæ\ô4��ï�æÅéÇè�î�÷Æíê�ïÀè�æ
è�æ2ê�ëÐç�ìzè�îµôÐçFîÌðTèéwø\íî�ê�ï�ê�ïÀè�æ\ðbï³ð�ùÀè�ðIêbþÁëÐï³òÌë&îµç�ð�ýÐù�êµð�ï�æuøzè�è�îµçFî5òäè�÷qø\î�ç�ð�ð�ï�è�æ2í�ð�ê�ëÐç�æ�ýÐ÷OìiçFî5èéwø\íî�ê�ï�ê�ïÀè�æ\ð�ï�æzòäîµç�í�ð�ç�ð�û 5 ëÐïÀð
øÐîµè�ìÐùÀçF÷ òFíæ�ìiçø\íî�ê�ï³íùÀù�öuíùÀù�ç�õ�ï³í�êµç�ôuì�ö&íùÀù�è�þÁïÀæÐñÈê�ëÐçøzíî�ê�ï�ê�ïÀè�æ\ð5êµè2ðIùÀï�ñ�ë�ê�ùÀö2è�õ�ç�î�ù³íøÏû

QKè�þ:þ5çKêµýÐîµæ&è�ý\î5íêIê�ç�æ�ê�ïÀè�æ2êµèXêµëÐç�-�ý\í�ù�ï�êDöÆèéZêµëÐç)ðIýÐìzðDêµî�ý\òäê�ýÐîµç�ð5ôÅï³ð�òFè�õ�ç�î�ç�ôÂì�ö � � �`�	�
 �����^û 5 í�ìÐùÀç�ð%(-íæzô �Xð�ëÐè�þ
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5 íìÐùÀç=(�� � �%�`ôÐí�êÌíì\í�ðIçòFè�÷ÂøÐîµç�ðµðIïÀè�æuî�ç�ðIýÐù�êµð
�-íêµí�ì\í�ð�ç ( � F . (H�
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5 íìÐùÀç���� � >25 ôÐíêµíìzí�ð�ç�òFè�÷ÂøÐîµç�ðµðIïÀè�æuî�ç�ðIýÐù�êµð
�-íêµí�ì\í�ð�ç ( � F . (H�
�;� >25 ûS�E�,)�& ûS�/F,),� û �EF ��) û ���EF � û �:����.
F � >25 ûS�/F (�� ûS���	��� û ) ��(�& û ��&���) û ���,���
.=� >25 ûS�/F (H. ûS��(H.,� û ���'(�) û )"( �'( û ��� GO�
(H�=� >25 ûS�/F � G ûS��(���� û ���,��� û F & GE� û )��,)�)
):�;� >25 ûS��(�. G ûS�	� G�� û F &,�:� û F &:�,G û F,&���)

ê�ë\çÂòFè�÷ÂøÐîµç�ðµðIïÀè�æQí�òÌëÐïÀçFõ�ç�ôeéÇè�î-êµëÐç � � � í�æ\ô � >25 ôÐíêµíìzí�ð�ç�ð-þÁëÐçFæQøÐî�èÅòFç�ðµðIç�ô�ì�ö�íuôÐïD�^çFîµçFæ�êæ�ýÐ÷OìiçFî)èébøÐî�èÅòFç�ðµðIè�îµð�û
> ç�ñ�íîÌôÅïÀæÐñ êµëÐç�� >25 ôÐí�êÌíì\í�ðIç0î�ç�ðIýÐù�êµðH�>ï�êeïÀð�òäùÀç�í�î2ê�ëzí�ê�ê�ëÐç4ìzç�ðDê�òäè�÷ÂøÐî�ç�ð�ð�ïÀè�æ1í�òÌë\ï�ç�õ�ç�ô+ï³ðuê�ëÐç�ð�çH-�ýÐçFæ�êµïÀí�ù-õ�çFîÌðIïÀè�æ
òäè�÷ÂøÐî�ç�ð�ð�ïÀè�æÏû 5 ë\ïÀðÂï³ðÂç��Åøiç�ò�êµç�ô ìiç�òFí�ý\ð�çuè�é>ê�ë\ç�ë\ï�ñ�ë îµçFñ�ýÐùÀí�î�ï�êDö�èé-ê�ëÐç�ôÐíêµí�ì\í�ð�ç�û��-ðÆ÷ÂçFæ�ê�ïÀè�æ\ç�ô ìzçFéÇè�îµç&êµëÐç�� >25
ôÐíêµíìzí�ð�ç�ëzí�ðÁè�æÐçXðIý\ì\ðDêµî�ýzò�ê�ý\î�çç�÷Oìiç�ôÐôÅç�ôeï�æ�êµè2ï�ê��Ðêµë�ýzðÁø\íî�ê�ï�ê�ïÀè�æ\ï�æÐñÂêµëÐçOôÐíêµí�ì\í�ð�çòFíæeè�æÐù�ö�òFí�ý\ðIçXð�è�÷ÂçïÀæ\ðIêµíæzòäç�ðKèé
ê�ë\ïÀð�ðIý\ì\ðDêµî�ýzò�ê�ý\î�çOê�è&ìiçqù�è�ðDê>ìiç�ò�íý\ð�çOè�éCê�ëÐçqç�ôÐñ�çOòFýÅêµðH�ZðIèuþbçqòFíæ�æ\èê-ñ�çäê�ìzçFêIê�ç�îòäè�÷ÂøÐîµç�ðµð�ï�è�æ�ì�öeø\í�îIêµï�êµï�è�æÐï�æ\ñ\û 5 ë\ç
òäè�÷ÂøÐî�ç�ð�ð�ïÀè�æuí�òÌëÐïÀçFõ�ç�ô2þÁï�ê�ë�íÂð�÷Âí�ù�ùZæ�ýÐ÷Èìzç�îÁèé@ø\íî�ê�ï�ê�ïÀè�æzðRïÀðRõ�çFîµö&òäùÀè�ð�ç>êµèÂê�ë\íêKèéwê�ëÐçXð�çH-�ýÐç�æ�êµïÀí�ùZõ�ç�îµð�ï�è�æÏû
> ç�ñ�íîÌôÅïÀæÐñ�êµëÐç � � �WôÐíêµíìzí�ð�ç�òFè�÷ÂøÐîµç�ðµðIïÀè�æ îµç�ð�ýÐù�êµðqþbçuó\æ\ô
ê�ëzí�ê2íQð�÷ÆíùÀùRæ�ý\÷OìiçFîÂèé>øzíî�ê�ï�ê�ïÀè�æ\ðÂíùÀ÷Âè�ðIêÂí�ù�þRílöÅð

îµç�ð�ýÐù�êÌð)ï�æ íeð�ýÐøzç�î�ïÀè�îòFè�÷ÂøÐîµç�ðµðIïÀè�æ0ê�è�ê�ë\íêXèébê�ëÐç2ð�çH-�ýÐç�æ�êµïÀí�ùCõ�ç�îµð�ï�è�æÏû 5 ëÐçÂî�ç�í�ð�è�æ0ìiçFë\ï�æ\ôQêµë\í�êXï³ð�ê�ëÐçÆæzí�ê�ý\î�çÂèé5ê�ë\ç
� � �Wô\í�êµí�ì\í�ð�ç�û �-ðÈþÁï�ê�ë ÷Æíæ�ö�î�ç�íù:!~þ5è�îµù³ô ôÐí�êÌíì\í�ðIç�ð��@êµëÐç � �%�WôÐí�êÌíì\í�ðIç�ðOòFè�æ�êµí�ï�æ\ðÈ÷Æíæ�ö"ôÅïÀõ�ç�îµð�çuð�ýÐì\ðIê�îµý\ò�êµýÐîµç�ð�û
5 î�ç�í�ê�ïÀæÐñÆêµëÐçqçFæ�ê�ïÀî�çqôÐí�êÌíì\í�ðIçÈí�ð>íuðIïÀæÐñ�ù�çÈø\íî�ê�ï�ê�ïÀè�æ�þÁïÀùÀùwîµç�ð�ýÐù�ê-ïÀæ�ê�ëÐîµè�þÁïÀæÐñuílþRílö&ñ�è�èÅô�ð�ýÐì\ðIê�îµý\ò�êµýÐîµç�ð-ìzç�òFíýzðIçÈèéCê�ë\ç
ùÀï�÷Âï�ê�ç�ôqð�ç�íîÌòÌëOìiç�í�÷eû � ëÐç�æOêµëÐçÁôÐí�êÌíì\í�ðIçbïÀð@øzíî�ê�ï�ê�ïÀè�æÐç�ôOí÷Âè�æÐñ�ð�çFõ�çFîÌíù�øÐî�èÅòFç�ðµðIè�îµðH�lç�í�òÌëÈøÐîµè�òFç�ðµðIè�î<þÁïÀù�ùÅëzílõ�çRí>ñ�î�ç�í�ê�ç�î
òÌë\í�æ\òäçRêµèOôÅçFç�øzç�æÂê�ëÐç-ðIç�íîÌòÌëÈïÀæ�ê�èêµëÐç>ôÐíêµíìzí�ð�ç5ìiç�ò�íý\ð�çRê�ë\ç>æ�ýÐ÷OìiçFî�èéZçF÷Èìzç�ôÐôÅç�ôÆð�ýÐì\ðIê�îµý\òäê�ýÐîµç�ðCï³ðCîµç�ôÅýzòäç�ô���îµç�ð�ýÐù�ê�ïÀæÐñ
ïÀæ�ë\ï�ñ�ëÐçFîÁõ�íùÀýÐç�ô&ñ�ù�è�ì\íùÏð�ýÐì\ðIê�îµý\ò�êµýÐîµç�ð�û
� ç�ò�íý\ð�çeê�ëÐç4ôÐí�êÌí"ï³ð2ø\í�îIêµï�êµï�è�æÐç�ô,í÷Âè�æÐñ"ê�ëÐçQøÐî�èÅòFç�ðµðIè�îµðH� � � �`�	�
 �����:òFí�æ1íù³ðIè
ýÅê�ïÀù�ï$#Fç0ê�ëÐçQï�æzòäîµç�í�ð�ç�ô+÷Âç�÷qè�î�ö

îµç�ð�è�ýÐîÌòäç�ðTèé<íOæÐçäêDþ5è�îµúÂèéÏþ5è�îµúÅðDêÌí�ê�ïÀè�æzðTý\ð�ï�æ\ñÈòäè�÷Â÷OýÐæÐï³òFíê�ïÀè�æ&ð�èé¨êDþRíîµç>ð�ý\òÌë&í�ðTêµëÐç�?Cí�îµí�ù�ùÀçFù��>ïÀîIêµý\íù^ü�í�òÌëÐï�æ\ç;�V?��-ü �
ð�ö�ðIê�ç�÷eû � ç>ïÀ÷ÂøÐùÀçF÷ÂçFæ�ê�ç�ô � � �`�	��
	����qè�æ2íæÐçFêDþbè�î�úqèé (�F ?@çFæ�ê�ïÀýÐ÷ ? �5ðTýzðIïÀæÐñ ?��-ü û 5 ëÐç>ð�øzç�ç�ôÅý\ø2î�ç�ðIý\ù�êÌð�íîµçKñ�ï�õ�çFæ
ïÀæ 5 íì\ù�ç�ðv)qí�æ\ô F\û

5 íìÐùÀç�)A� � � �ÜôÐí�êÌíì\í�ðIç�ð5ôÐïÀðIê�îµï�ì\ýÅê�ç�ôuõ�çFîÌðIïÀè�æ�ðIøiçFç�ôÅýÐø\ð
��í�êµí�ì\í�ð�ç � F . (�F
(�� � � (�û F . )Ðû ) G G�û &�& (�.Ðû G/)
� � � � (�û .,. )ÐûS��� (�)Ðû �EF ��.Ðû ��&
) � � � (�û &,. �ÅûS�/F (HF\û G/� ),)Ðû G/&
F � � � �Ðû ��. .Ðû .'( (*�Åû .'( F�G�û$(H.
� � � � �Ðû:(�) �Ðû ��� ��)Ðû �,G �:�ÅûS�E.



5 í�ìÐùÀç�F"� � >25 ôÐí�êÌíì\í�ðIç�ð5ôÐïÀðIê�îµï�ì\ýÅê�ç�ôuõ�çFîÌðIïÀè�æ�ðIøiçFç�ôÅýÐø\ð
�-íêµí�ì\í�ð�ç � F . (�F
�;� >25 Fzû )�F ( �Åû G/� )"(�û F � �,)Ðû .
F � >25 �Ðû �,. (��Åû ��& ���ÐûS�E� (�)�&Ðû )�)
.=� >25 �Ðû � G �Ðû ��& F .Ðû F � (��:�Åû )�.
(H�=� >25 �Ðû .KG &Ðû &�� ���ÐûS�E) (/GK(�û ��&
):�;� >25 )\û:(�� ( �Ðû )'( )�F\û$( � . �Åû &�&

� M�� NQP�� �-=s[zH���P�J
� ç0ë\ílõ�ç0ôÅç�ðµòäîµïÀìzç�ô+ï�÷ÂøÐùÀçF÷ÂçFæ�êÌí�ê�ïÀè�æzð&è�é)è�æÐç�éÇý\æ\ò�êµï�è�æ\íù�ø\íîÌíùÀùÀçFù>í�æ\ô+êDþ5è
ôÐí�êÌí ø\í�îµí�ù�ùÀçFù>í�øÐøÐîµè�í�òÌëÐç�ðÂêµè"ïÀ÷qø\î�è�õ�ïÀæÐñ
ê�ë\ç0ð�ò�íù³íìÐïÀùÀï�êDö èé;�	��
	���� þÁï�ê�ë:ø\í�îµí�ù�ùÀçFùKí�æ\ô:ôÅï³ðDêµî�ïÀìÐýÅêµç�ô+îµç�ð�è�ýÐîÌòäç�ðFû � ëÐçFæ1òFè�÷Âø\íîµïÀæÐñ4ê�ëÐç�ìiçFæ\çäóÐêÌð&è�é-êµëÐç�ê�ë\î�ç�ç
íø\øÐî�è�í�òÌëÐç�ð�� ��� �`�	��
	����Èï³ð�ôÅï³ðµòFíîÌôÅç�ôOìiç�ò�íý\ð�çÁèéZøiè�è�îTîµýÐæqê�ïÀ÷qç-íæ\ôqëÐç�ílõ�öÈ÷ÂçF÷Âè�îµöXîµçH-�ýÐïÀî�ç�÷qç�æ�êµð�û �������	��
	����qòFí�æ
øÐîµè�õ�ç-ç��^ç�ò�êµï�õ�ç-ïÀæuôÐïÀðµòäè�õ�çFîµï�æÐñÈðIýÐìzðDêµî�ý\òäê�ýÐîµç�ï�æuõ�çFîµö2ôÐíêµíìzí�ð�ç�ðTþÁï�ê�ë�÷Æíæ�öÆçF÷Èìzç�ôÐôÅç�ô&ð�ýÐì\ðIê�îµý\ò�êµýÐî�ç�ðRôÅýÐç-ê�èqï�êÌðRýÐæÐï<-�ý\ç
ð�ç�íîÌòÌë�íùÀñ�è�îµï�ê�ëÐ÷eû 5 ë\ç2î�ç�í�ð�è�æQê�ë\íêXê�ë\ç2èêµëÐçFîXõ�çFîÌðIïÀè�æzð)þÁï�ùÀù�æÐè�êÈôÅï³ð�òFè�õ�ç�îXðIè�÷qçÆè�éRê�ëÐç&ð�ýÐì\ðIê�îµý\òäê�ýÐîµç�ðXôÐïÀðµòäè�õ�çFîµç�ô�ì�ö
�����`� ��
 �����qï³ðT÷ÂçFîµçFùÀöOìiç�ò�íý\ð�çÁèé^ê�ë\çKù�ïÀ÷Âï�êµç�ô2ð�ç�í�îµòÌë=-�ýÐçFý\ç>ðIï$#Fç �Çï~û ç�û:��þbçKò�íæ2í�ù�þRílöÅðCôÅïÀðµòäè�õ�çFîsê�ë\ç-ðµí÷ÂçKðIý\ì\ðDêµî�ýzò�ê�ý\î�ç�ð
ì�ö&òäè�æ�ê�îµè�ùÀù�ïÀæÐñÈê�ëÐçîµýÐæ�ê�ïÀ÷Âçø\íîÌí÷ÂçäêµçFîÌð5èé � ��
 ��������íæ\ôB� � �`�	��
	����"��û
� � �`�	��
	���� ï³ðÂê�ë\ç�÷Âè�ðIê&ï�æ�êµçFîµç�ðIê�ïÀæÐñ"íøÐø\î�è�í�òÌë èéíùÀùyû � ö ø\í�îIêµï�êµï�è�æÐïÀæÐñ4ê�ëÐç4ôÐí�êÌíì\í�ðIçeç��^ç�òäê�ïÀõ�ç�ù�ö,�%� � �`�	�
 �����

øÐîµè�õ�ç�ð�êµèÂìzçXíqëÐïÀñ�ëÐùÀöuðµòFí�ùÀí�ìÐùÀç�ð�öÅðDêµçF÷eûC� � ���	��
	����uòFí�æ�ëzíæ\ôÅùÀç)ë�ýÐñ�çôÐíêµíìzí�ð�ç�ð5øÐîµè�õ�ï³ôÅç�ô&þÁï�ê�ë�ê�ë\çXð�í�÷qçí�÷qè�ýÐæ�êÁèé
îµç�ð�è�ýÐîÌòäç�ð��ÇøÐîµèÅòäç�ð�ð�ï�æ\ñÆøzè�þ5çFî>í�æ\ô�÷ÂçF÷Âè�î�ö'�5êµë\í�ê�þbè�ýÐùÀôeëzílõ�çìiçFçFæ0î�ç�-�ý\ï�îµç�ôeì�öuê�ëÐçqðIç�-�ý\çFæ�ê�ï³íùwõ�çFîÌð�ï�è�æuêµè2ë\í�æ\ôÅùÀçXê�ë\ç
ðµí÷ÂçôÐí�êÌíì\í�ðIç)þÁëÐïÀù�çXôÐïÀðµòäè�õ�çFîµï�æÐñÂð�ýÐì\ðIê�îµý\ò�êµýÐî�ç�ðRèé@çH-�ý\í�ùZè�îÁìiçäêIêµçFî -�ý\í�ù�ï�êDö�ûRå-æÐç)èé@è�ýÐîKôÐíêµí�ì\í�ð�ç�ðÁòFè�æ�êµí�ï�æ\ð��q÷ÂïÀù�ùÀï�è�æ
õ�ç�îIêµïÀòFç�ð�íæ\ô �&÷qïÀùÀù�ïÀè�æ4ç�ôÅñ�ç�ðH�^ö�çäê=� � �`�	��
	����ï³ð�í�ìÐùÀçÈêµèuø\î�èÅòäç�ð�ð>ê�ë\çÂô\í�êµí�ì\í�ð�çqï�æ4ù�ç�ð�ð-êµë\íæ0ê�ëÐîµçFçÂëÐè�ýÐîµð�û 5 ëÐçÂç�í�ðIö
ílõ�íïÀùÀí�ìÐïÀù�ï�êDöOè�ém� � �`�	�
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