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1 Introduction
®)¯\°�±s²H³�´)µ�°�¶q·9°�²S¸�³)¯J²�¹6°�³�°�°�º+²>»_²H³�³�¼p¹6°�¼pºJ½�¸�°4²H³�°�¼�º¾´�¯\°�²f»<¿.À\ºB´)¿�µ�¼�º\µ�¿�¸�»¬²4Á
´�¼�¿.º+²�¹�²f¼�Â�²HÃJÂ�°�¿.º\Â�¼�º\°�Ä\²Hº\ÅV´�¯\°N²S±\±s²H¸�°�º9´%°�²f³�°�¶v¼p´�¯Æ¶v¯\¼�½�¯V¼p´%½�²HºVÃ!°Ç²f½�½�°�³�³�°�Å1È
®)¯\¼�³Ç¶�°�²fÂp´�¯�¿.µ'¼�º\µ�¿�¸�»_²H´�¼�¿.º�½�¿.»É±\¸�¼�³�°�³e²¾Ât²S¸�Ê.°�¼�º\µ�¿�¸�»_²S´�¼�¿.º=³�±s²f½�°�Ä�¿.µ�´�°�º=¸�°�Á
µ�°�¸�¸�°�Å~´�¿Ë²H³¾Ì%·i±!°�¸�³�±s²H½�°�Ä3²Hº\Å�¼�³¬¿�¸�Ê.²fº\¼�Í�°�Å�¼�º~¯B·i±!°�¸�´�°�ÎQ´¾²HºJÅ~¯B·i±!°�¸�»<°�Å\¼t²
µ�¿�¸�»Ï¿.ºÐ´�¯\°¥Ñ=¿�¸�Â�ÅaÑ�¼�Å\°�Ñ�°�Ã�ÒÓÑ~Ñ�Ñ�Ô8È1Õ�Ö9×ÙØ�Ú4Û�Ø�Ü�Û3¼�³ÇÊ.°�º\°�¸8²HÂ�Âp·2½�¿.º\½�°�¼�¹9°�Å
²H³N²¾½�¿.Â�Â�°�½�´�¼�¿.º�¿�µ'º\¿.ºQÁ�Â�¼�º\°�²S¸�Ä1´�°�Îi´�ÁZÃs²H³�°�Å�º\¿BÅ\°�³Ç´�¯J²H´N²H¸�°�Â�¼�º�Ý6°�Å=´�¿.Ê.°�´�¯\°�¸Ç´�¿
Ê�¼p¹9°�³�´�¸�À\½�´�À�¸�°�´�¿�´�¯\°�¼�º\µ�¿�¸�»_²H´�¼�¿.º�³�±s²f½�°�Ä�±\¸�¿4¹Q¼�Å\¼�º\Ê�À\³�°�¸�³*¶v¼p´�¯�¼�º\½�¸�°�²f³�°�Å�ºJ²�¹BÁ
¼pÊ6²H´�¼�¿.ºJ²HÂ1ÞJ°�Î�¼pÃJ¼�Âp¼p´�·ÐÒ�ß'°�º9·9¿.º�²Hº\Å�Ì�à¿sà¿�Ý!Ä�á�â�â9ã.Ô8È

ä ºB·=³�À�ÃJ³�´8²HºB´�¼t²fÂ,Ä¦³�´�¸�À\½�´�À�¸�°�Å�½�¿.Â�Â�°�½�´�¼�¿.º�¿.µ�¼�º\µ�¿�¸�»¬²S´�¼�¿�º�½�¿.»É±\¸�¼�³�°�³>²Hº�å�æJç
èÓé Ú�êÆë6ÛÓå é æÐì�×¦ë�í�Ø9È>Ì%·i±!°�¸�³�±s²f½�°¥¼�³Çº\¿�´�´�¯\°�¿.º\Âp·2¼�»É±!¿�¸�´�²fºB´�Ât²H¸�Ê�°�¼�º\µ�¿�¸�»_²H´�¼�¿.º
³�±s²H½�°�È¾îZº\µ�¿�¸�»_²H´�¼�¿.º�³�±s²H½�°�³e¼�º\½�Â�À\Å\°<»_²fºB·Ð¿�´�¯\°�¸eÂt²H¸�Ê�°<¼�º\µ�¿�¸�»¬²S´�¼�¿�º�¸�°�´�¸�¼�°�¹�²HÂ
³�·i³�´�°�»_³�Ä.³�À\½�¯<²H³Ù³�±\¸�°�²fÅ\³�¯\°�°�´�³�Ä6ÅJ²S´8²SÃs²f³�°�³�ÄBï)ð3Á�ñ%òNó+³�Ä.¯\°�Âp±<³�·Q³�´�°�»<³�Ä.ô\Â�°)³�·Q³�Á
´�°�»<³�ÄB²fº\Å_°�¹6°�º_´�¯�¸�°�°�Á�Å\¼�»<°�ºJ³�¼�¿�ºJ²fÂ\¹Q¼p¸�´�ÀJ²fÂ\¶)¿f¸�Â�Å\³vÒ�ß-°�ºB·9¿�º¾²Hº\Å¾Ì�à¿sà¿�Ý!ÄJá�â.â6ã.Ô�È
õ À�¸�´�¯\°�¸�»_¿�¸�°�Äs¼�º\µ�¿�¸�»¬²S´�¼p¿.º2³�±s²H½�°�³n²S¸�°>º\¿�´vº\°�½�°�³�³�²H¸�¼�Âp·V¹Q¼p¸�´�ÀJ²fÂ}°�ºB¹i¼p¸�¿.º\»<°�ºB´�³�È
ä Â�¼pÃ\¸8²S¸�·=¼pº�´�¯\°É±J¯B·Q³�¼�½�²HÂ#¶)¿�¸�Â�Å1Ä¦µ�¿�¸e°�Î�²f»É±JÂ�°�Ä¦½�²fº�Ã!°<½�¿.º\³�¼�Å\°�¸�°�ÅË²Hº�¼�º\µ�¿f¸�Á
»_²S´�¼�¿�º§³�± ²H½�°ÉÒ�ß-°�ºB·6¿.º�²Hº\Å�Ì¥à¿Jà¿�Ý!Ä�á�â�â9ã.Ô8È

®)¯J°�¸�°�»_²f¼�º\Å\°�¸#¿.µJ´�¯\¼�³ö±s²H±!°�¸#±\¸�°�³�°�ºB´�³-²HºÉ¿S¹6°�¸�¹Q¼�°�¶÷¿.µJ¸�°�³�°�²H¸�½�¯<¼pºB¹9°�³�´�¼pÊ6²H´�Á
¼pº\Ê�¯\¿S¶�¼�º\Å\¼p¹Q¼pÅJÀJ²HÂ�Å\¼pø!°�¸�°�º\½�°�³%¼pº+³�±s²S´�¼t²HÂ1²SÃs¼pÂ�¼p´�·Æ²Hø °�½�´)ºJ²�¹Q¼�Ê6²S´�¼�¿�ºJ²fÂ!´�²f³�ÝQ³)¼�º
¼pº\µ�¿�¸�»_²S´�¼�¿�ºa³�±s²f½�°�³�È ä ºiÀ\»�Ã!°�¸�¿.µö´�°�¸�»<³v´�¯J²S´�²H¸�°>¼�»É±�¿f¸�´8²HºB´n´�¿¾À\º\Å\°�¸�³�´�²fº\Å
¼pº�´�¯\¼�³e²S¸�°�²Æ¿.µ-¸�°�³�°�²H¸�½�¯�²S¸�°Éº\¿S¶ù±\¸�°�³�°�ºB´�°�Å1Ä�ÃJÀ�´N¶v¼�Â�ÂöÃ�°É°�ÎQ±s²Hº\Å\°�Å�À�±!¿.º�¼�º
ú °�½�´�¼�¿�º;ûBÈ¬®%¯\°2üfì�ëBýfå�þ�åZÛpÖÿ¿�µ�½�¿.»É±JÀ�´�°�¸e³�·Q³�´�°�»<³e¼�³>²Æ»_°�²H³�À�¸�°<¿.µ�¯\¿S¶�°�²H³�¼�Âp·
À\³�°�¸�³¬½�²Hº~±�°�¸�µ�¿�¸�» ´�²f³�ÝQ³_¶v¯\°�º�À\³�¼�º\Ê�´�¯\°�³�·Q³�´�°�»+È��%²�¹Q¼�Ê.²H´�¼�¿.º~¸�°�µ�°�¸�³_´�¿Ë²
±!°�¸�³�¿.º��l³�²HÃJ¼�Â�¼p´�·+´�¿_¸�°�»_²f¼pºaÀ\º\½�¿.º\µ�À\³�°�Å�¶v¯\°�º�±�°�¸�À\³�¼�º\Ê¾²Hº2°�ºB¹Q¼p¸�¿�º\»_°�ºB´�È��ZæJç
èÓé Ú�êÆë6ÛÓå é æ�ì��!ë�×ÙØ¬¼�³e²¾´�°�½8¯Jº\¼	�iÀ\°É´�¯J²H´Ç±J¸�¿S¹Q¼pÅJ°�³N³�´�¸�À\½�´�À�¸�°É´�¿§²fº�¼�º\µ�¿�¸�»_²H´�¼�¿.º
³�±s²H½�°�È�
 é� æ\åZÛ,å��fØ¾ì4ÛpÖ�þ ØS³¾²S¸�°�³�´�²HÃJÂ�°§±s²S´�´�°�¸�º\³¬¿.µ�´�¯\¼�º�ÝQ¼�º\Ê�´�¯J²S´_±�°�¿�±JÂ�°§À\³�°�È
� ×¦ë6ÛÓå ë�þöëiýHå�þ�åZÛpÖ;¸�°�µ�°�¸�³%´�¿É½�¿.Ê.º\¼p´�¼p¹9°e²SÃJ¼�Â�¼p´�¼�°�³%´�¯J²S´vÅ\°�²HÂ1¶v¼p´�¯+¿�Ã���°�½�´�³3¼�º§³�±s²H½�°�È

ò�º\½�°%´�¯\°�³�°%´�°�¸�»<³-¯J²�¹6°)Ã�°�°�º<µ�À\Â�Âp·¥°�ÎQ±JÂt²f¼�º\°�Å1Ä.´�¯\°)±s²H±!°�¸-°�ÎQ±JÂt²H¼�º\³#´�¯J²H´Ù´�¯\°
³�´�À\Å�·N¿.µQ¯\¿4¶;½�¿.Ê�º\¼p´�¼p¹6°�²SÃJ¼�Â�¼p´�¼�°�³*²Sø!°�½�´}±!°�¸�µ�¿�¸�»¬²Hº\½�°'½�²Hº>Ã!°-°�º\¯J²Hº\½�°�Åe´�¯�¸�¿.À\Ê.¯
´�¯\°¬À\³�°¾¿�µ)´�°�½�¯\º\¼��iÀ\°�³�µ�¸�¿�»¢´�¯\°_ôJ°�Â�ÅË¿.µ)ÅJ¼�ø!°�¸�°�ºB´�¼t²fÂ'±J³�·Q½8¯J¿�Â�¿.Ê�·.È��)°�Îi´�Ä*´�¯\°
±s²S±!°�¸'±\¸�°�³�°�º9´�³�²Hº¾°�ÎQ´�°�º\³�¼p¹6°v¸�°�¹Q¼�°�¶�¿.µ�´�¯\°nÂ�¼p´�°�¸8²H´�À�¸�°n¼�ºB¹6°�³�´�¼�Ê.²H´�¼�º\Ê�¯\¿4¶q¼�º\Å\¼�Á
¹i¼�Å\ÀJ²fÂ�Å\¼pø!°�¸�°�º\½�°�³)¼�º+³�±s²S´�¼t²HÂ1²HÃJ¼�Âp¼p´�·Æ²Hø!°�½�´%ºJ²�¹Q¼pÊ6²H´�¼�¿.ºJ²HÂ!´8²H³�Ýi³%¼�ºV¼�º\µ�¿�¸�»_²H´�¼�¿.º
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2.3 Information Shape and Scent
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2.4 Differential psychology
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Ü��kö�ì�å�Þ�àOò�âWñ æ!â5ö[Ü;ã!áoâ�ã!ä öÝ�çjè]ò�â�ä0Ü;æ�ã!Þ�è�å�Ý�Ý�Ü�Ý�Ý�äVÜ�àHæ!Ý�â�á�æ!ò�Ü�Ý�ÜDá�å�è;æ!â�ã!Ý�ô

2.5 Spatial Ability
�Hö�å�æ!Þ#å$ìHå$óÞ�ì�Þ�æ.ç1Þ�Ý�å^æ!Ü;ã�ä â�áoæ�Ü�à�ëÝ�Ü�éDæ�â�é�Ü�Ý�è;ã!Þ�ó2ÜTå@ä çUã!Þ#å$é�â�áké�Þ�í2Ü;ã!Ü�àUæ=è4â�ß�à�Þ�æ!Þ�êHÜ
å�óÞ�ì�Þ�æ�Þ�Ü�Ý5ñrÞ�æ!ò�Þ�à�æ!ò�ÜZó�ã!â�å$é�Ü;ã0é�â�äVå�Þ�à�â�árêkÞ�Ý�ëå�ì�÷�ö2Ü;ã!è�Ü;ö�æ!ëå$ì�å�óÞ�ì�Þ�æ!Þ�Ü�Ý�ô�õ�ò�Ü�Ý�Ü
å�óÞ�ì�Þ�æ�Þ�Ü�Ý^å$ã!Ürè�â�à�Ý�Þ�é�Ü;ã!Ü�é	Ý�ö�å$æ�Þ#å�ì�ó[Ü�è4å�ë�Ý�Ürä0â�Ý�æXå�ã!Ü�ã!Ü�ì#å�æ!Ü�éVæ!â�ò�â�ñ�ö2Ü4â�öì�Üré�ÜWå$ì
ñrÞ�æ!òvâ�ó	�QÜ�è�æ�ÝDö�ã!Ü�Ý�Ü�àUæ�Ü�é~Þ�à~Ý�ö�å$è�Ü�ð<â�ãDñrÞ�æ�ò~ò�â�ñ ö[Ü�â�öì�Ü0â�ã!Þ�Ü�àHæ�æ�ò�Ü�äVÝ�Ü�ì�ê�Ü�Ý�Þ�à
Ý�ö�å$è�Ü�øQùXå$ã�ã!â�ì�ìBð=ü����HýJô

�rã!Þ�æ!è]ò�Ü;êjÝ�ïkç5ø���ã!Þ�æ!èJòÜ;êkÝ�ïUç2ðHü�����kð$ö=ô4ü�ü�ü�ý[é�Ü;ÿà�Ü�Ý���� ��!#"$��%�&�')(+*,"-!#"$'.* å$Ý0/�å$àUç
å$Ý�ö[Ü�è;æ\â�á å$à³â�ã!ß�å�à�Þ�Ý!ä21PÝ\ó2Ü�òå�êjÞ�â�ã\ñrò�Þ�èJò³Þ�àHêHâ�ì�êHÜ�Ý\Ý�ö�å�è�ÜNå�à�é Þ�Ý\äVÜ�é�Þ#å�æ!Ü�é
óUçqè4Ü;ã�Ü�ó�ãJå$ì�å�è;æ�Þ�êjÞ�æ.ç�ô4365�Ü4å�ã!ì�çqÜ;ê�Ü�ã�ç�ã!Ü�Ý!Ü4å�ã!è]ò�Ü;ã1òå�Ý1å	é�Þ�í2Ü;ã�Ü4àHæ1é�Ü;ÿà�Þ�æ!Þ�â�àNâ�á
Ý�ö�å�æ!Þ#å$ì@å�óÞ�ì�Þ�æ.ç�ð�ò�â�ñXÜ;êHÜ;ã4ð�ä	å�ïjÞ�à�ßqÞ�æ�é�Þ�îVè�ë�ì�æ æ!âqÞ�àUæ�Ü�ã�öã�Ü;æ�å$à�é�è�â�ä�ö�å$ã�Ü	æ!ò�Ü
ã�Ü�Ý!ë�ì�æ�Ý�â�á<é�Þ�í2Ü;ã!Ü�àUæ�Ý�æ!ë�é�Þ�Ü�ÝDøQùXå�öì#å�à�å$à�é87�â�äVå�à�Ý�ð=ü�����ý]ô
õ@òÜDå$óÝ�Ü�à�è�ÜDâ�á�å�àOå�ß�ã�Ü4Ü�é9ë�ö2â�à9é�Ü�ÿ�à�Þ�æ!Þ�â�àOâ�á<Ý�ö�å$æ�Þ#å�ì=å$óÞ�ì�Þ�æQçZì�Ü4å$éÝ@æ!â5æ!ò�Ü

á�å�è;æ�æ!òå�æ5æ!ò�Ü;ã!ÜZÞ�Ý5àâ�æ0å�à�å$é�Ü�9Uëå$æ�Ü\Ý�è]ò�Ü�ä0Ü\â�árÝ�ö�å$æ�Þ#å�ì@áoë�àè;æ�Þ�â�à�Ý�å�à�é�Ý�ïjÞ�ì�ì�Ý
å$Ý�æ!ò�Ü;ã!Ü	Þ�Ý Þ�à&æ�ò�Ü�ì�å�à�ß�ëå$ß�Ü	é�â�äVå�Þ�à�øQùXå�öì#å�à�å$à�é:7�â�äVå�à�Ý�ð^ü�����ý]ôqõ�ò�Þ�Ý Þ�Ý
ë�à�áoâ�ã�æ�ë�àå$æ�Ü�ðkÜ4Ý�ö2Ü�è�Þ#å�ì�ì�ç	è�â�à�Ý�Þ�é�Ü;ã!Þ�à�ß æ!ò�Üwá�å�è;æXæ�òå$æXÝ�ö�å$æ�Þ#å�ì[å�óÞ�ì�Þ�æ�Þ�Ü�ÝXòå4ê�ÜMó[Ü�Ü�à
Ý�æ�ë�é�Þ�Ü�é�á�â�ã Ý�âOì�â�à�ß/ô8;Mê�Ü;ã�ü���û9ç�Ü4å$ã�Ý å�ß�âjð=<wëå$ß�ì�Þ�à�âqå$à�é:>Tâ�ã!Ü�ì�ì�Þrø?<wëå�ß�ì�Þ�à�â
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ACB,DFE=G�HJI�KLKNMPO Q�R�S+T�UVHWIYXZG�H\[WI�D�G�B][W^,I_KNMNB�`baZIY[?cdI�I�B8e�MLfWg	ACKih�f\XjAC[JMkACK MNlmXjAnMiHWloI�B�[
ACB,D]HWMLp�^q[sr�IYHWIYa,HtAnKu^,I�loMNf\X	^,IYHWIvKNI�fJMNG�B,f�wyxP[sMNfsB,G�[WACa	KNIz[J^	AC[{[J^,IzHWMNp�^�[|r�IYHWIYa,HtACK
^,I�l}MNf\X	^,IYHWI{c~Anf�KNG�B	pzHWI���IYHJHWI�Do[WG_Anf=[W^,Iz��B,G�B�h�D,G�l}MNB	AnB�[���^,I�loMLfJX	^,IYHWI�w��yG�B,fJI�h
� g,I�B�[WKL��O�HWI�fJI�A.HWr�^mI�lmX	^	AnfJMNf�cdAnf�X	KkAnr�I�DmG�B�[J^	IVKNI���[�^,I�l}MNf\X	^,I�HJIdg,Bq[JMNK�HJI�r�I�Bq[JKL�+O
l}G�f\[{KNML`+I�KL�bD,g,I�[WGmML[Wf{r�G�Bq[JHWG�KuG�� KkAnB,p�g	Anp�Im�?�VACX	KkACB8AnB,D8�~G�loAnB,f�OuQ�����R�U�w

� ^	IYHWI]^	A�e�I2a�I�I�B�loAnB���I���G�HJ[Jf�loAnD,I2[JG�fWg�a�D,MLe�MND,I]f\XjAC[JMkAnK|A.a	MNKNML[?��MNBq[JG
e�A.HWMNG�g,fm��AnrY[JG�HWf�[J^jA.[mr)ACB�I�Anrt^:aZIbl}G�HWIbI�ACfJMNKL��[JI�fJ[JI�D�w��sf�csML[W^�D,IY�	B,ML[JMNG�B,f
G��sf\XjAC[JMkACK~ACa	MNKNML[?�+O=^,G)cdIYe+I�H�O�[W^,I�fJIb��AnrY[JG�HWf�e�ACH\����HWG�l f\[Jg,D,��[WG�f\[Jg	D���w��dA.H\h
HJG�KNK|�JQ����� �U�X�IYHW��G�HWl}I�D�AnB�I�¡�[JI�B,fJMLe�I�fJg�HJe+IY�¢ACB,D�AnB	ACKL��fJMNf£G��d��AnrY[JG�H�ACB	AnKL�q[WMNr
f\[Jg,D,MNI�fz[W^	A.[z��MNI�KND,I�D¤��e�I}��ACr�[JG�HWfzG��yf\X�A.[JMkAnK=ACa	MNKLML[��¥a�I�KNG�B,p�MNB,p2MNB¤[J^,Ime�MNfJg	ACKih
X�IYHWr�IYX,[Wg	ACKjD,G�loAnMNB�w � ^,I�fJIs��e�Is�$ACrY[WGnHWfVA.HWIsr�AnKNKLI�Doe¦MNfJgjACKNMN§�A.[WMNG�B8�#¨z©�UtOqf\XjA.[WMkACK
HJI�KkAC[JMNG�B,fª��«¦�|U�O�r�KNG�fJg�HWIªf\XZI�I�D��?�{«�U�O�r�KNG�fJg�HWI0¬	I�¡�MLa	MNKNML[?���?�d�U�O�ACB,D®XZIYHWr�IYX,[Wg	ACK
f\X�I�I�D8�-¯yUtw��sf=cdI�KNK#O�«qXjA.[WMNAnK	fJr�AnB,B,MNB,p}��«�«,U�AnB,D}e�MNfJg	AnK	l}I�loGnHJ�b��°®¨�U�ACHWI{��Anr�h
[JG�HWfV[J^	AC[dloA��±AnKNfJG�a�I0HWI�KkA.[WI�D®[WG�f\XjAC[JMkAnK�A.a	MNKNML[?�+w�²=Anrt^bG��u[J^,I�fWIªfJIYe+I�Bb��AnrY[JG�HWf
A.HWI®MNl}X�G�HJ[WAnB�[mr�G�l}X�G�B,I�Bq[JfmG��sf\XjA.[WMkACK~ACa	MNKNML[?�¢[W^	A.[mr�AnB�aZI®loI�ACfJg�HWI�D�g,fJMNB,p
e�A.HWMNG�g,fsX	f\��rt^,G�loIY[\HWMNrv[JI�fJ[Jf_�?�dA.HJHWG�KNK#O Q����� �Utw � ^	IvX	f\��rt^,G�l}I�[\HWMNrv[JI�f\[|ajA.[J[JIYHJ�
l}G�f\[�G��k[WI�B�g,fJI�D���G�HVACfJfJI�fWfJMNB,pz[W^,Isr�G�l}X�G�B,I�Bq[Jf�G���f\XjAC[JMkAnKjACa	MNKLML[?�}MNf=[J^,Iª³|Mi[yG��
,ACr�[JG�H\h?�~I���IYHJI�B,r�I�D:�yG�p�B,ML[JMLe�I � I�f\[Jf�O�D,IYe+I�KLG�XZI�D�AC[v[W^,I�²�D,g,r�A.[WMNG�B	ACK � I�f\[JMNB,p
«qIYHJe�MNr�Im�-² � «,U|�-²�`�f\[JHJG�l´IY[|ACKPwLOuQ���TnS+U�w

2.5.1 Visualization

¨|MNfJg	ACKNMN§�AC[JMNG�B¤MNfª[W^,I�loG�fJ[zG���[JI�BFf\[Wg,D,MNI�D¤��AnrY[JG�HzG���f\XjAC[JMkAnK�A.a	MNKNML[?�+O�AnB,DFMNfzG��Nh
[JI�B�r�G�B,fWMLD,I�HJI�D¢[J^,I±l}G�f\[£MNl}X�G�HJ[WAnB�[��$ACrY[WGnH£[WG8X�IYHW��G�HJl�ACB,r�I�csMi[W^�r�G�lmX	g,[JIYH
f\�¦fJ[JI�lof�wy�VACHJHJG�KNK��JQ����� �O�XuwW �S�µ�UyD,IY�	B,I�fv¶C·N¸.¹�º�»N·N¼Cº�½#·$¾.¿8ACf�À\A.a	MNKNML[?�bMNB2l�ACB,MLX	g�h
KNAC[JMNB,pme�MNfJg	AnK�XjAC[\[WIYHWB,f�OjACfsMLB,D,MNr�AC[JI�D2a¦�bKNIYe+I�KuG�� D	MiÁor�g,Ki[��2ACB,D8r�G�lmX	KNI�¡�ML[?�bMNB
e¦MNfJg	AnK�f\[WMNl�g,KNg,f�loAC[JIYHWMkAnK�[J^	AC[zr�ACBFa�Im^	ACB,D,KNI�D¤fJg,r�r�I�fJfW��g,KNKL�+O�csML[J^,G�g�[�HWI�p+A.HWD
[JG¥[J^,I®fJX�I�I�D:G��{[WAnf\`¢fWG�KNg�[WMNG�Buw4ÂÃx-B�[WAnf\`�f�[J^	AC[mAnfJfJI�fWf�e¦MNfJg	AnKNMN§�A.[WMNG�B�A.a	MNKNML[?�+O
[J^,I_X�IYHWfJG�B8aZI�MNB,po[WI�f\[JI�D¥l�g,f\[|HWI�r�G�p�B,MN§�I£A}f\XjAC[JMkAnK G�a	Ä�I�rY[0MNB�G�HWD,IYH|[WG�loAC[Jr�^
Mi[ocsMi[W^ÅACB,G�[J^	IYHof\XjAC[JMkAnK{G�a	Ä�I�rY[�OVG��k[WI�B�^	A�e�MNB,pF[WGFHWG�[WAC[JI]ML[oMNBÆ[?cdG¤G�H}[W^�HWI�I
D,MLloI�B,fJMNG�B,f�O,G�B,IzG�H{loGnHWI�[WMNl}I�fz���VA.HJHWG�KNKPOuQ����� �Utw

°bG�f\[{G���[W^,I�fJIª[tACfJ`¦f{MNBqe+G�KLe+Izf\XjA.[WMkACKZ[W^,MNB�`�MNB,pmMNBb[W^�HWI�I�D,MNloI�B,fJMNG�B,f�O�a	g�[{Mi[
MLf{[W^,G�g,p�^q[{[W^	A.[{XZIYHW��G�HWloAnB,r�IvMLB][W^�HWI�IzD	MLloI�B,fJMNG�B,fsMLfsr�G�HJHWI�KkA.[WI�D]csMi[W^8f\XjA.[WMkACK
[J^,MNB�`�MNB,p�MNB�[?cdG�D,MNl}I�B,fWMLG�B,f�w�Ç{I�B,r�I�O�[W^,IYHWI®MNfmp�GqG¦D�HWI�ACfJG�B:[JG�I�¡�X�I�rY[�[W^	A.[
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È�É�Ê�È	ËNÉ~ÌsÍ,ÊzÈZÉYÎJÏ�Ê�ÎWÐÑÌdÉ�ËNË	Ê�Ò�Ó0ÔWÍ�ÎWÉ�É�Õ�Ö,×NÐ}É�Ò,ØW×LÊ�Ò	ÓnË,Ù�×LØWÚ	ÓCËN×NÛ�ÓCÔJ×NÊ�Ò}ÔWÓnØ\Ü�Ìs×NËNËjÓCËNØJÊ
È�ÉYÎWÏ�Ê�ÎWÐÝÌVÉ�ËNË�×NÒ¥Ô?ÌVÊ±Ö,×NÐoÉ�Ò,ØJ×NÊ�Ò,Ø£Þ�ßVÓ.ÎJÎWÊ�ËNËPà�á�â�â�ã�ä�å0æ|Ò,ÊnÔWÍ,ÉYÎª×NÐmÈZÊnÎJÔtÓCÒqÔ0È�Ê�×NÒ�Ô
Ó.ç�Ê�Ú�Ô�ÔJÉ�Ø\ÔWØ�Ê�Ï	Ù�×NØJÚ	ÓCËN×NÛ�ÓCÔJ×NÊ�Ò}×NØ�ÔJÍ	ÓCÔ�ÔWÍ,ÉYè�ÓCÎWÉ{ÓCÖ,Ð}×NÒ,×NØ\ÔWÉYÎWÉ�Ö}Ú,Ò,Ö,ÉYÎ=ËN×Lç�ÉYÎtÓCË�ÔW×NÐ}É
ËL×NÐo×iÔWØ�à,Ú,Ò,ËN×LÜ�É�ÔJÉ�Ø\ÔWØ{Ê�Ï�ÔJÍ	É�Ê�ÔWÍ,ÉYÎsÏ�ÓnéYÔJÊ�ÎWØ{Ê�Ï Ø\ÈjÓCÔJ×kÓCË�ÓCç	×NËN×iÔ�è¥Þ�ßVÓ.ÎJÎWÊ�ËNËPàuá�â�â�ã�ätå

ê Í	É�ë êsìîí ×iÔbÊ�Ï_ï	ÓCéYÔWÊnÎ\Õ?ð~É�Ï�ÉYÎWÉ�Ò,é�É�ÖñßyÊ�ò�Ò,×LÔJ×LÙ�É ê É�Ø\ÔJØ�Þ�ï�ð~ß ê É�Ø\ÔWØ�äoÖ,É�Õ
ó Ò,É�Ø_ô.õNö.÷qø�ùNõNúCø�û#õ$ü.ý�ÓCØ±þ�ÔWÍ,É_Ó.çj×LËN×LÔ?èbÔWÊ}Ð�ÓCÒ,×LÈ	Ú,ËkÓCÔJÉvÊ�ÎsÔ\ÎtÓnÒ,ØJÏ�Ê�ÎWÐ´ÔWÍ,Év×NÐoÓnò�É_Ê�Ï
Ø\ÈjÓ.ÔW×kÓCËdÈjÓ.ÔJÔJÉYÎWÒ,Øm×NÒ�ÔWÊ�Ê�ÔWÍ,ÉYÎ}ÓCÎJÎWÓnÒ,ò�É�Ð}É�ÒqÔWØJÿ�Þ�ë�Ü�Ø\ÔJÎWÊ�Ð ÉYÔoÓCËPåLà~á�â�����à=Èuå�á��nã+ä�å
ê Í	Ó.Ô í ×LÔ~×NÒ,é�ËNÚ,Ö,É�Ø~ÔJÍ�ÎWÉ�ÉªÔWÉ�Ø\ÔWØdÔWÍ	Ó.ÔsÓCØJØJÉ�ØJØdÙ�×NØJÚ	ÓCËN×NÛ�ÓCÔJ×NÊ�Ò�å ê Í,É�ØJÉªÔWÉ�Ø\ÔJØsÓ.ÎWÉªÔWÍ,É
ï�Ê�ÎWÐ��=Ê�ÓCÎWÖ ê É�Ø\Ô£Þ��
		Õtá.ätà�ÔJÍ	É���Ó.ÈZÉYÎªï,Ê�ËLÖ	×LÒ	ò ê É�Ø\Ô£Þ��		Õ���ä�àZÓCÒ,Ö�ÔJÍ	É ì Ú�ÎWÏ�Óné�É
� ÉYÙ�É�ËNÊ�È	Ð}É�ÒqÔ ê É�Ø\ÔzÞ��
		Õ?ã�ä|Þ�ë�Ü�Ø\ÔJÎJÊ�Ð´É�ÔsÓCËPåLàuá�â�����ätå

2.5.2 Spatial Relations

æsÒ,Ê�ÔJÍ,ÉYÎ�Ê�ÏkÔWÉ�ÒoØ\ÔWÚ,Ö,×NÉ�ÖoÏ�ÓnéYÔJÊ�Î�Ê�Ï�Ø\ÈjÓCÔJ×kÓCËjÓ.çj×LËN×LÔ?èm×NØ�ÔJÍ	ÓCÔ=Ê�Ï�Ø\ÈjÓCÔW×NÓnË,ÎJÉ�ËkÓCÔJ×NÊ�Ò,Ø�à�Ê�Î
Ø\ÈjÓ.ÔW×kÓCË�Ê�ÎJ×NÉ�ÒqÔtÓ.ÔW×LÊ�Ò�å�ßVÓ.ÎJÎWÊ�ËNË	ÞJá�â�â�ã�àCÈuå�ã���ã+äZÖ,É ó Ò,É�Ø�Ø\ÈjÓCÔJ×kÓCË+ÎWÉ�ËkÓCÔJ×NÊ�Ò,Ø ÓCØ0þ Ø\ÈZÉ�É�Ö
×LÒ�ÐoÓnÒ,×LÈ	Ú,ËkÓ.ÔW×NÒ,òsÎWÉ�ËkÓ.ÔW×LÙ+É�ËLè_ØJ×NÐmÈ	ËNÉ�Ù¦×NØJÚjÓCË�È�Ó.Ô\ÔWÉYÎWÒ,Ø�ànç¦èzÌsÍ	ÓCÔJÉYÙ�ÉYÎ�ÐoÉ�ÓCÒ,ØyÞ-Ð}É�Ò�Õ
ÔWÓCË�ÎWÊ�ÔtÓ.ÔW×LÊ�Ò�à�ÔJÎWÓnÒ,ØJÏ�ÊnÎWÐ�Ó.ÔW×LÊ�Ò�à+Ê�Î�Ê�ÔJÍ,ÉYÎJÌs×NØJÉ.ä�å4ÿ ê É�Ø\ÔWØ�ÔJÍ	ÓCÔ�ÓnØJØJÉ�ØWØ�Ø\ÈjÓCÔJ×kÓCË�Ê�ÎW×NÉ�Ò�Õ
ÔWÓ.ÔW×NÊ�ÒoÎWÉ��¦Ú,×LÎWÉ{ÔJÍ	É{È�É�ÎJØJÊ�Ò�ç�É�×NÒ,òvÔWÉ�Ø\ÔWÉ�ÖoÔWÊ_é�Ê�ÐmÈjÓ.ÎWÉ|Ð�Ú,ËLÔJ×LÈ	ËNÉsØJÔJ×NÐ�Ú,ËN×j×NÒ�Ê�ÎWÖ,ÉYÎ
ÔJÊ�Ö	ÉYÔJÉYÎWÐ}×NÒ,É0ÌsÍ,ÉYÔWÍ,ÉYÎ~Ê�Ò,Éª×NØ~ÓvÎWÊ�ÔWÓCÔJÉ�ÖbÊ�ÎVÎWÉ��	É�éYÔWÉ�Ö®Ù+ÉYÎWØJ×NÊ�ÒbÊ�Ï ÓCÒ,Ê�ÔJÍ,É�ÎªÞ?ßdÓ.Î\Õ
ÎJÊ�ËNËPà�á�â�â�ã�ä�å ê Í,É�ØJÉ|ÔJÉ�ØJÔJØdÓ.ÎWÉ|ÎWÉ�ËkÓCÔJ×LÙ+É�Ëiè�ØJ×NÐmÈjËLÉ�à¦Ø\ÈZÉ�É�Ö,É�Ö±ÔWÉ�Ø\ÔWØ0Þ?ßVÓCÎJÎWÊ�ËNËPà�á�â�â�ã+ä�å

ê Í	É�ï�ð~ß ê É�Ø\ÔJØªÖ,É ó Ò,É�Øªö�� ø+ûPõ$ø�ù=ü��Wõ��tý�û?ø�û#õ$ü.ý�ÓnØ0Í,Ê.Ì ÌdÉ�ËNË ÈZÉ�ÊnÈjËLÉ£È�ÉYÎWé�É�×LÙ�É
Ø\ÈjÓ.ÔW×kÓCË�ÈjÓCÔ\ÔWÉYÎWÒ,ØzÓnÒ,ÖFÐoÓn×NÒ�ÔtÓC×NÒFÔJÍ,É�×LÎzÊ�ÎW×NÉ�ÒqÔWÓCÔJ×NÊ�Ò�Ìs×LÔWÍ�ÎWÉ�Ø\È�É�éYÔ�ÔJÊbÊ�ç���É�éYÔWØ�×NÒ
Ø\ÈjÓCé�É¥Þ�ë�Ü�Ø\ÔJÎJÊ�Ð ÉYÔmÓnËPåLàdá�â�����ätå ê Í,Ébë ê|ì�í ×LÔ�Ê�Ïsï	ÓCéYÔWÊnÎ\Õ?ð~É�Ï�ÉYÎWÉ�Ò,é�É�ÖÆßVÊ�ò�Ò,×iÕ
ÔJ×LÙ+É ê É�Ø\ÔWØm×NÒ,é�ËNÚ,Ö,É�Ø�Ô?ÌdÊ�ÔJÉ�ØJÔJØ�ÔWÍ	Ó.ÔoÓCØJØWÉ�ØJØmØ\ÈjÓCÔJ×kÓCË~Ê�ÎW×NÉ�ÒqÔWÓCÔJ×NÊ�Ò�å ê Í,É�ØJÉbÔJÉ�Ø\ÔWØ
Ó.ÎWÉ®ÔJÍ,É8ßVÓCÎWÖ�ð{ÊnÔtÓ.ÔW×NÊ�Ò,Ø ê ÓCØ\Ü Þ ì Õtá)ä�àyÓCÒ,Ö:ÔJÍ,É8ßVÚ�ç�É8ßyÊ�ÐmÈjÓCÎW×NØJÊ�Ò	Ø ê É�Ø\ÔbÞ ì Õ
��äbÞ�ë�Ü�Ø\ÔJÎWÊ�Ð ÉYÔ®ÓnËPåLà0á�â�����ätå! |ÔWÍ,ÉYÎ±Ê�Ï�ÔJÉ�Ò Ú,ØJÉ�ÖÅÔJÉ�Ø\ÔJØ±Ê�Ï�Ø\ÈjÓ.ÔW×kÓCË|Ê�ÎW×NÉ�ÒqÔWÓCÔJ×NÊ�Ò
×LÒ,é�ËNÚ,Ö,É ê Í¦Ú�ÎWØ\ÔWÊ�Ò,É#"4ØmßVÓ.ÎWÖ,Ø�ï ËkÓCò�Ø�ÓCÒ,Ö�ï ×Nò�Ú�ÎWÉ�Ø ê É�Ø\Ô�à�ÓCÒ	Ö�ÔJÉ�Ø\ÔJØ£Ê�ÏdËNÉ�Ï�Ô Õ-ÎW×Nò�Í�Ô
Í	ÓCÒ,Ö,É�Ö,Ò	É�ØJØzÞ?ßdÓ.ÎJÎWÊ�ËNËPàuá�â�â�ã+ä�å

2.5.3 Closure Speed

ßVÓ.ÎJÎWÊ�ËNË�ÞJá�â�â�ã�à�ÈuåWã���ã�äyÖ,É ó Ò,É�Ø~é�ËNÊ�ØJÚ�ÎWÉ�Ø\ÈZÉ�É�Ö]ÓnØoþ Ø\È�É�É�Ö]×LÒ8Ó.È,È,ÎWÉ�Í,É�Ò,Ö	×LÒ	òmÓnÒ,Ö
×LÖ,É�Ò�ÔW×NÏkè�×NÒ,ò�ÓvÙ�×NØJÚ	ÓCË�ÈjÓ.ÔJÔJÉYÎWÒ�à�Ìs×iÔWÍ,Ê�Ú�ÔVÜ�Ò,Ê)Ìs×NÒ,ò�×NÒ2ÓCÖ�Ù�ÓnÒ,é�É0ÌsÍ	Ó.ÔVÔWÍ,É|ÈjÓCÔ\ÔWÉYÎWÒ
×LØ�à�ÌsÍ,É�Ò¤ÔWÍ,ÉmÈjÓCÔ\ÔWÉYÎJÒ¢×NØvÖ,×NØJò�Ú,×NØJÉ�Ö�Ê�Î_Ê�ç	ØJé�Ú�ÎWÉ�Ö�×NÒ¢ØJÊ�ÐoÉmÌ~Ó�è+å4ÿ ê Í,É}Ê�ç���É�éYÔWØ
Ð£Ú	Ø\Ô�ç�É�Ü�Ò,Ê.ÌsÒ�ÔWÊ8ÔWÍ,É®×LÒ,Ö	×iÙ�×NÖ,Ú	ÓnËPà=ÓCØmÓCÒ�×NÒ,Ö,×LÙ�×NÖ,Ú	ÓCËVÌs×NËLËVÒ	ÊnÔ�ÎWÉ�é�Ê�ò�Ò,×NÛ�É®ÓnÒ
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2.5.4 Closure Flexibility
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2.5.5 Perceptual Speed
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2.5.6 Spatial Scanning

ÞXÓ�Ó�¿#Ã.Ð/Ä3Æ/ß
É.¿\¾fÂ�ÃZÃ.¿�Ô3Ô]Ê.ÚLÛ#Û�Ö7Ï�ÁeÙ.Ö�Ý�Ö�ÎcÏ�ÅZÁ�Â�É.Ä3Â�Ô�ÅZÓLÂ;Æ/Æ/Ä3Æ/ß<Ä3ÅlÐ/È�à�Æ/È�ÐUÂ;Å\á�ÅHÁAÈ�È�ÐyÄ3Æ
Â;Ó�Ó�Õ^ÃcÂ;ÉZÈ�Ô6â,ãª¿#Ô3Ô3¿�äXÄ6Æ�ßyÂ;Æ>Ä3Æ/Ð/Ä3Ó�Â�ÉZÈLÐ¦Ã.¿�Õ^ÉZÈ<¿�ÃhÁ�Â;ÉZÑ>ÉZÑ^Ã.¿�Õ/ß�ÑrÂ�å7Ä3ÅZÕ�Â;Ô]Á�Â;ÉHÉ.È�Ã.Æ]Ù�æ
¾GÂ�ÃZÃ.¿�Ô3Ô�ÊZÚLÛ�Û�Ö�ÎPÏpÑ/¿�äfÈ�å�È�ÃLÏpÐ/È�É.È�Ã.ÀsÄ3Æ/È�Ð¹É.Ñ�Â�É¥ÅHÁ®Â�ÉZÄ�Â�ÔfÅZÓLÂ�Æ/Æ/Ä3Æ/ß�ÀUÂ�â�Æ/¿#É�çbÈ¦Â
ÉHÃ.Õ/È�ãªÂ�Ó�ÉZ¿#Ãf¿�ãeÅHÁ�Â;ÉZÄ�Â�ÔAÂ�ç�Ä3Ô3Ä6Énâ�ÙlÒÉfÄ3ÅfÄ3Æ/Ó�Ô3Õ/Ð/È�Ð,Ñ/È�Ã.È_¿�Æ/Ô6âyçAÈ�ÓLÂ;Õ/Å.È_ÀUÂ;ÆdâUÅHÉ.Õ/Ð/Ä3È�Å
Ä6ÆsÉ.Ñ/ÈSà/ÈLÔ3Ðs¿�ã®Ñ�Õ/ÀUÂ;Æ7Ì�Ó�¿�À¥Á�Õ^É.È�ÃpÄ6ÆdÉ.È�ÃcÂ;Ó�É.Ä3¿#ÆyÑ�Â�å�ÈhÕ/ÅZÈ�ÐyÅHÁ�Â;ÉZÄ�Â;Ô�ÅZÓLÂ�Æ/Æ/Ä3Æ/ß�ÉZÈ�ÅHÉ.Å
Â;ÅXÂ;Å.ÅZÈ�ÅZÅZÀsÈLÆ�É.Åh¿�ãkÅHÁ�Â;ÉZÄ�Â�ÔeÂ;ç�Ä3Ô3Ä»É)â³Ê}ÞXÔ3Ô3È�Æ]ÏeÚLÛ�Û#è7Ï®Í�é�é�é�ÎPÙ

ÞXÓLÓ�¿#ÃZÐ/Ä3Æ/ß�É.¿�êjëS¾µÇzÈ�ÅZÉZÅ�Ï�ÅHÁ�Â�É.Ä�Â;Ô�ÅZÓ�Â;Æ/Æ/Ä3Æ/ß_Ä3Å
á�ÅHÁAÈ�È�Ð�Ä3Æ�È¤ì7Á�Ô3¿�Ã.Ä3Æ/ß�å7Ä3ÅZÕ�Â�Ô6Ô6â
ÂaäXÄ3Ð/Èl¿#ÃzÓ�¿�À¥Á�Ô3Ä3ÓLÂ�É.È�Ð<ÅZÁ�Â�É.Ä3Â�Ô�à�È�Ô3Ð]Ï�æ�Ê�×oØ�ÅHÉZÃ.¿�ÀíÈ�ÉkÂ�ÔÙ3Ï�ÚLÛ�Ü;Ý7Ï�ÁeÙ�Ú�î�î�ÎcÙ�ÇfÑ/Èl×lÇ�ï
ð Ä6É�¿�ãXê/Â�Ó�É.¿�ÃHÌnëSÈ�ãªÈ�Ã.È�Æ/Ó�È�Ð¸¾a¿�ß�Æ/Ä6ÉZÄ6å�È,ÇzÈ�ÅHÉ.Å�Ä3Æ/Ó�Ô3Õ/Ð/ÈLÅ\É.Ñ^Ã.È�ÈWÉZÈ�ÅHÉ.Å�ÉZÑ�Â;É¥Â;ÅZÅ.È�ÅZÅ
ÁbÈ�Ã.Ó�È�Á/É.Õ�Â;Ô®ÅHÁAÈ�È�Ð]ÙmÇfÑ�È�ÅZÈXÉZÈ�ÅZÉZÅGÂ;ÃZÈXÉ.Ñ/È
ñ¦Â�ò�È_ÇzÃ.Â�Ó�Ä3Æ/ß¥ï�ÁbÈLÈ�ÐYÇzÈ�ÅHÉ_Ênï/ï�ÌcÚ�ÎcÏdÉ.Ñ/È
¾aÑ/¿d¿�ÅZÄ3Æ/ß�Â\ËjÂ;ÉZÑ,ÇkÈ�ÅHÉ�Ênï/ï�Ì�Í�ÎcÏ^Â�Æ/ÐWÉ.Ñ/È�ñ¦Â;Á¦ËmÔ�Â;Æ/Æ/Ä3Æ/ß�ÇkÈ�ÅHÉ�Ênï/ï�ÌnÖ�ÎSÊ�×oØ�ÅZÉHÃ.¿�À
È�ÉXÂ;Ô�Ù6ÏzÚ�Û�Ü�Ý�ÎcÙ

2.5.7 Visual Memory

¾GÂ�ÃZÃ.¿�Ô3Ô�ÊZÚLÛ�Û#Ö7ÏmÁeÙPÍ�è�Í�Î<Ð/È�à�Æ/È�Å�å7Ä3ÅZÕ�Â�ÔfÀsÈ�Às¿#ÃZâ¹Â;Å�É.Ñ/È©áHÂ�ç�Ä3Ô3Ä6ÉnâµÉZ¿�ãª¿�Ã.À Â�Æ/Ð
ÃZÈ�ÀyÈ�À\çbÈ�Ã�¿�å�È�Ã�Â�É_Ô3ÈLÂ�ÅHÉ_ÂsãªÈ�ä!Å.È�Ó�¿�Æ/Ð/Å_ÂsÀsÈ�ÆdÉcÂ;ÔkÄ3ÀyÂ�ß�È¡¿#Ã�Ã.È�Á/Ã.È�ÅZÈ�ÆdÉcÂ�É.Ä6¿�Æ³¿#ã
Â¥å7Ä6Å.Õ�Â;ÔjÅZÑ�Â�ÁAÈ\¿#Ã_Ó�¿�Æ^à�ß�Õ^ÃcÂ�É.Ä6¿�Æ«É.Ñ�Â�É�Ð/¿dÈ�Å_Æ/¿#É�Ã.È�Á/Ã.È�ÅZÈ�ÆdÉ_ÅZ¿�ÀsÈ\È�Â;ÅZÄ3Ô6â¦Ã.È�ÓL¿#ß�Ì
Æ/Ä6òLÈ�Ð¹¿#ç�ó)È�Ó�ÉLÙ�æôÇkÈ�ÓPÑ/Æ/Ä3ÓLÂ;Ô3Ô6â�Ïoå7Ä6ÅZÕ�Â;ÔGÀsÈ�Ày¿�ÃZâµÄ3Å�ÂrãªÂ�Ó�ÉZ¿#Ã�¿�ã�¾fÂ�ÃZÃ.¿�Ô3Ôõ¨ÅWÊZÚLÛ�Û�Ö�Î
Ô6È�Â�Ã.Æ/Ä3Æ/ß\Â;Æ�ÐUÀsÈLÀs¿#ÃHâUÂ�ç�Ä3Ô3Ä6Énâ�ÏdÆ/¿#ÉaÅHÁ�Â;ÉZÄ�Â;ÔbÂ�ç�Ä3Ô3Ä6Énâ�Ï�ç�Õ/Ép¿#É.Ñ/È�ÃpÃ.È�ÅZÈ�Â�Ã.ÓPÑ/È�Ã.ÅpÑ�Â�å�È
Æ�Â;ÀsÈ�ÐUÄ6ÉGÂ
ãªÂ�Ó�ÉZ¿#Ãa¿�ãbÅHÁ�Â;ÉZÄ�Â;Ô®Â;ç�Ä3Ô6Ä6Énâ¦Ê)¾pÃ.Ä6ç/ç�Ä3ÆUÂ�Æ/Ð,¾aÑ/È�ÆeÏ7Í;é�é^Ú�ÎcÙ�ö�Ä3ÅZÕ�Â�Ô�ÀyÈ�À�Ì
¿�ÃZârÄ3ÆdÉ.Õ/Ä»É.Ä6å�È�Ô6â«ÅZÈ�È�ÀsÅ_Ã.È�Ô�Â�É.È�Ð³ÉZ¿WÅHÁ®Â�É.Ä3Â�Ô�Â;ç�Ä3Ô3Ä»É)â�Ï]Â�Æ/Ð³ÅZ¿YÄ3Å_Ä3Æ/Ó�Ô3Õ/Ð/È�Ð�Ñ/È�Ã.È�ãC¿#Ã
Ó�¿#ÀsÁ�Ô3È�ÉZÈ�Æ�È�ÅZÅ�Ù

ÇfÑ�È¥ê�ëS¾÷ÇkÈ�ÅHÉZÅ�Ä3Æ/Ó�Ô3Õ/Ð/È�Å
ÉZÑ^Ã.È�È�ÉZÈLÅHÉZÅ
ÉZÑ�Â;É<Â;ÅZÅZÈLÅZÅ�å7Ä3ÅZÕ�Â�ÔoÀsÈ�Ày¿�ÃZâ�Ù�ÇfÑ�È�ÅZÈ
ÉZÈ�ÅHÉ.ÅpÂ�Ã.ÈSÉ.Ñ/È_ïdÑ�Â�ÁbÈ�ñ,È�Às¿#ÃZâsÇzÈ�ÅHÉXÊnñ,öhÌcÚ�ÎcÏ�É.Ñ/È_ølÕ/Ä3Ô3Ð/Ä3Æ/ß�ñ,È�Às¿#ÃZâsÇzÈ�ÅHÉXÊ)ñYöhÌ
Í#ÎPÏ�Â;Æ/Ð¦É.Ñ/È\ñ¦Â;Á³ñ¦È�Às¿#ÃZâ,ÇkÈ�ÅHÉ�Ê)ñYöXÌ�Ö�Î�Ê�×oØ�ÅZÉHÃ.¿�À�È�ÉXÂ�Ô�Ù6ÏeÚLÛ�Ü�Ý�ÎcÙ

2.6 Cognitive Style
ùlú�û�ü�ý�þ�ý}ÿ����Lþ�������Ã.È�ãCÈ�Ã.Å_ÉZ¿UÉ.Ñ/È¡äSÂ�â>ÁAÈ�¿�Á�Ô6È\ÉZÑ/Ä3Æ^Ø
	bÉ.Ñ/È�Ä6Ã�ÀyÂ�Æ/Æ/È�Ã�¿�ãmÓ�¿�ß�Æ/Ä6ÉZÄ3¿�Æ]Ù
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3.1 Spatial Relations and Visualization I
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3.1.2 Stanney and Salvendy (1995)
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3.2 Spatial Relations and Visualization II
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3.2.1 Dählback, Höök, and Sjölinder (1996)
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3.2.2 Dählback and Lönnqvist (2000)
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3.3 Spatial Scanning and Perceptual Speed
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3.3.1 Allen (1998; 2000)
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3.4 Three-Dimensional Information Spaces
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3.4.1 Chen (2000)
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3.4.2 Cribbin and Chen (2001)
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