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8:´1´k4767>E9_47>A67GQD 8:´�3&@ 8 N0µ]<?6U4f3&@t41µA67GQDY8:9_47<?6�<&¶�47³AG¼´k47>EDYG,@t4+9�<?N0µA67G,³AG,@E´U8 <?@ <&¶�47³AG
DY<?NO3&8 @Mº�<+<?67G,<5Ì?G,6QÕ�67G,À ¸g8 @A·�<?@047³AG*GQ´7´73�¸�´k4767>E9_47>A67GL¾H<?>AÀ:D
G,@A³E3&@E9�GL47³AGL¶¦G,GQD Á 3?9fÚ�47<
47³AGO´k47>EDYG,@t4 Á ¸+µA67<5Ìg8:DY8 @A·13�N0<?67G
µA67GQ9�8:´UG
3?´7´UGQ´7´UN0G,@t4Qº]Ój@¼µE3&6U478:9�>AÀ:3&6QÕE47³AGO´k47>EDYG,@t4
¾H<?>AÀ:D Á G�3?DYÌg8:´UGQD�8 ¶$<?@AG£µE3&6U4*<&¶Ã47³AG�GQ´7´73�¸#´UG,G,NO´H47<#9�<5Ì?G,6L´UG,Ì?G,6f3&ÀE47<?µA8:9,´,º
²"³AG*·?<t3&ÀE8:´�47³AG,67G�¶¦<?67GL47<�·?<�¶¦67<?N 3�@ Â 47< Â B�9�<?N0µE3&678:´U<?@
47<
3�@ Â 47< Â N 9�<?N0µE3&678:´U<?@
��9_¶kºMÖ�8 · B%�_ºª»¼G0@AG,GQD+47<�´UG,·?N0G,@t4=47³AG0GQ´7´73�¸�8 @t47<�9�<?³AG,67G,@t4=µE3&6U4f´,º$F�@AG
¾"3�¸�¾H<?>AÀ:D
Á G�47<O8:DYG,@t478 ¶¦¸1GQ3?9f³�9,3&67678:3&·?G=67G�47>A67@�8 @EDY8:9,35478 @A·047³AG�G,@ED�<&¶�30µE3&6f3&·?6f3&µA³Mº��*<5¾HG,Ì?G,6QÕ
47³A8:´�3&µAµA67<t3?9f³�8:´�@A<&4�¶¦>AÀ À ¸
67G,À 8:3 Á À GL´U8 @E9�G*´k47>EDYG,@t4f´�DY<£@A<&4�>E´U>E3&À À ¸
´UG,·?N0G,@t4�µA67<?µ]G,67À ¸
47³AG,8 6�GQ´7´73�¸Y´,Õ]GQ´Uµ]GQ9�8:3&À À ¸+8 ¶o47³AG,¸Æ³E3�Ì?G�4767<?> Á À G�47<�<?67·t3&@A8 5,G�¾L³E354=47³AG,¸ÆÚg@A<5¾ 3 Á <?>Y4
47³AG"DY<?NO3&8 @Mº5²"³AG,67G�¶¦<?67G?Õ,¾HGH@AG,GQD�47<=´UG,·?N0G,@t4�´k47>EDYG,@t4$µE3&6f3&·?6f3&µA³E´C¶¦67<?N�47³AG"9�<?@t47G,@t4Qº

. / ��01.3:�.3:�2/-7:!-�� �108�32�.

4	���65 Î0" °Y® Î Ò Ð�Ñ ¯�Ù

ÄgG,Ì?G,6f3&ÀEN0G�47³A<YDA´o¾HG,67G=DYGQ´U8 ·?@AGQD0¶¦<?6oµE3&6U478 478 <?@A8 @A·�47G�¹g4f´o8 @t47<09�<?³AG,67G,@t4o>A@A8 4f´,ºYÅ ½E6f´k4
´UG�4=<&¶�3&µAµA67<t3?9f³AGQ´"8:´ Á 3?´UGQD�<?@�47³AG�8:DYG,@t478 ½]9,35478 <?@Æ<&¶$47G,67N 67G,µ]G�478 478 <?@E´,º]²"³AG�8:DYGQ3O8:´
47³E354"47³AG,67G=8:´"3�À G�¹Y8:9,3&Àª9�<?³AGQ´U8 <?@#¾L8 47³A8 @�3�>A@A8 4QºEÅ @AG,¾ >A@A8 4L8 N0µAÀ 8 GQ´H47³AG=>E´UG£<&¶Ã@AG,¾
¾H<?6fDA´,ºt²"³AG,67G�¶¦<?67G?Õ?47G,67N�67G,µ]G�478 478 <?@1´U³A<?>AÀ:D Á G£3&@�8 @EDY8:9,3547<?6o<&¶M47³AG=À G�¹Y8:9,3&ÀC9�<?³AGQ´U8 <?@Mº
�*GQ3&6f´k4 & C4*t8 N0µAÀ G,N0G,@t47GQD�´U>E9f³�3&@�3&À ·?<?678 47³AN�3&@ED=¶¦<?>A@ED£8 @t47G,67GQ´k478 @A·�9�<?6767G,À:35478 <?@E´]¾L8 47³
³g>ANO3&@�;k>EDY·?G,N0G,@t4f´,ºC×LG,¸g@E3&6 & B%D%*�67G,À 8 GQD�<?@Æ3#DY<&47µAÀ <&4U478 @A·�3&À ·?<?678 47³AN ¶¦<?6=DYG�47GQ9_478 @A·
À G�¹Y8:9,3&ÀA9�<?³AGQ´U8 <?@Mº&FHG,G�¶¦NO3&@A@ & B�*E3&À:´U<£¾H<?67Ú?GQD�354$47³AGLÀ G�¹Y8:9,3&ÀAÀ G,Ì?G,À Á >Y4�8 N0µAÀ G,N0G,@t47GQD03
¶¦GQ3547>A67G�´UG,À GQ9_478 <?@+3&À ·?<?678 47³AN�ÕA30N0G�47³A<YD1<&¶b47G,@+>E´UGQD18 @�NO3?9f³A8 @AG�À GQ3&67@A8 @A·EÕg47<�DYG�47GQ9_4
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n to 1 comparison n to m comparison

��� � ���
�����������������! �"#��$&%'��(*),+.-��/"#��0.(*�213��+54/���#67084�1*+86&1*�#�9����:

47<?µA8:9 Á <?>A@EDA3&678 GQ´,ºÃÄY3&À 47<?@Ç3&@ED¿Å*À À:3&@ & BQÊ4*o67G,À 8 GQDÉ<?@Ç3+´k4f35478:´k478:9,3&À�N0G�47³A<YDÉ¶¦<?6�67G,µ Â
67GQ´UG,@t478 @A·047³AG
´U8 N08 À:3&678 478 GQ´*3&@ED�47³AG�67G,À:35478 <?@E´ Á G�4k¾HG,G,@+µE3&6f3&·?6f3&µA³E´"<?@Æ3ONO3&µMº]²"³A8:´
47GQ9f³A@A8?=t>AG�3&À À <5¾*´o47³AG�Ìg8:´U>E3&À 8 5Q35478 <?@�<&¶$·?67<?>AµE´H<&¶�´U8 N08 À:3&6"µE3&6f3&·?6f3&µA³E´,º
Å*À ÀA<&¶E47³AGQ´UG*3&µAµA67<t3?9f³AGQ´�´U>-,CG,6�¶¦67<?N @A<&4 Á G,8 @A·�G�¹YµAÀ 8:9�8 4Qº&Ój@0µE3&6U478:9�>AÀ:3&6QÕ�8 4�8:´�³E3&6fD

47<#G�¹YµAÀ:3&8 @147<O47³AG�´k47>EDYG,@t4�¾L³g¸�47<?µA8:9 Á 67GQ3&ÚY´"³E3�Ì?G Á G,G,@ÆDYG�½E@AGQDÆ354*µ]<t´U8 478 <?@E´�; <?6
<
º�<+<?67G,<5Ì?G,6QÕA47³AGQ´UG
N0G�47³A<YDA´£DY<1@A<&4£67GQ3&À À ¸�¾H<?67Ú+354=47³AG0´UG,NO3&@t478:9�À G,Ì?G,À�Õ]¾L³A8:9f³É8:´
¾L³E354*8:´"67G�=t>A8 67GQD#¶¦<?6*´k47>EDYG,@t4L47G�¹g4f´,º
Å*@A<&47³AG,6oN0G�47³A<YD#¾"3?´�µA67<?µ]<t´UGQD Á ¸0ÖA<?À 4:5�G�4L3&À�º#& =4*ÞºtÓÞ4H8:´ Á 3?´UGQDO<?@047³AG£´UG,NO3&@t478:9

9�<?N0µE3&678:´U<?@Æ<&¶H3?D%;U3?9�G,@t4£´UG,@t47G,@E9�GQ´,ºª²"³AG
8:DYGQ3�8:´�47³E354�´UG,·?N0G,@t4 Á <?>A@EDA3&678 GQ´£9,3&@ Á G
DYG�½E@AGQDÆGQ3?9f³Æ478 N0G03�À <5¾ ´U8 N08 À:3&678 4k¸�8:´�¶¦<?>A@ED Á G�4k¾HG,G,@¼3?D%;U3?9�G,@t4£´UG,@t47G,@E9�GQ´£´U8 @E9�G
8 4
´U³A<?>AÀ:D Á G�3&@#8 @EDY8:9,35478 <?@1<&¶�3�47<?µA8:9£´U³A8 ¶b4QºYÖA<?À 4:5£G�4L3&À�ºg67GQ3&À 8 5,GQD#3&@�G�¹Yµ]G,678 N0G,@t4H¶¦67<?N
30µE´U¸Y9f³A<?À <?·?¸047G�¹g4 Á <g<?ÚO47<#DYG�47G,67N08 @AG�¾L³AG�47³AG,6�K�ÄYÅ 9,3&@�DYG�47GQ9_4=3&>Y47<?NO35478:9,3&À À ¸O47³AG
G,@EDA´L<&¶$9f³E3&µY47G,6f´,ºA²"³AG,¸O¶¦<?>A@ED�47³E354�K�ÄYÅ 8:DYG,@t478 ½EGQD1³E3&À ¶$<&¶Ã47³AG�G,@EDA´L<&¶$9f³E3&µY47G,6f´,º

4	�.�?>A@ ¯ !)Î ® $ Ñ Ò
²"³A8:´ÃÀ:3?´k4$N0G�47³A<YD�¾"3?´Ã3&µAµAÀ 8 GQD�47<*47G�¹g4 Á <g<?ÚY´ Á >Y4$¾HGHDY8:D�@A<&4$Úg@A<5¾¿¾L³AG�47³AG,6$8 4�¾H<?>AÀ:D
¾H<?67Ú�¶¦<?6�´k47>EDYG,@t4£GQ´7´73�¸Y´,ºCÄg<EÕC¾HG
DYGQ9�8:DYGQD+47<18 N0µAÀ G,N0G,@t4�3&@ED+47GQ´k4=47³A8:´=N0G�47³A<YDªºMÅ
³A8 ·?³ Â DY8 N0G,@E´U8 <?@E3&ÀC´UµE3?9�G=¾"3?´�47³AG,@�9�<?N0µA>Y47GQD Á ¸#K�ÄYÅ ¶¦67<?N�47³AG=47G�¹g4"<&¶Ã47³AG£9�<?>A6f´UG?º
²"³AG�½E6f´k4�´k47G,µ£47<*µE3&6U478 478 <?@�3"47G�¹g4�8:´ª47³AG,67G�¶¦<?67G$47<*NO3&Ú?Go3*9�<?N0µE3&678:´U<?@ Á G�4k¾HG,G,@�3&À À

µE3&8 6f´�<&¶C3?D%;U3?9�G,@t4�´UG,@t47G,@E9�GQ´,º5Ôo3?9f³
´UG,@t47G,@E9�G"@AG,GQDA´Ã47< Á GL67G,µA67GQ´UG,@t47GQD Á ¸�3=Ì?GQ9_47<?6Qº�ÓÞ4
8:´�¾H<?6U47³O@A<&478 @A·�47³E354o47³A8:´oÌ?GQ9_47<?6oDY<gGQ´�@A<&4oG�¹Y8:´k4 Á G�¶¦<?67G,³E3&@EDO´U8 @E9�G*47³AG=´UG,@t47G,@E9�G�DY8:D
@A<&4L>E´U>E3&À À ¸#3&µAµ]GQ3&6H8 @�47³AG�9�<?67µA>E´,ºgK�ÄYÅ 9�<?N0µA>Y47GQ´L3�@AG,¾ Ì?GQ9_47<?6H¶¦<?6"GQ3?9f³�´UG,@t47G,@E9�G
Á ¸>;k>E´k4H3?DADY8 @A·£47³AG*Ì?GQ9_47<?6f´$<&¶ªGQ3?9f³
¾H<?6fD
<&¶]47³AG�´UG,@t47G,@E9�G?ºt;=8 Ì?G,@047³AGLÌ?GQ9_47<?6f´$<&¶C4k¾H<
´UG,@t47G,@E9�GQ´,ÕQ8 4�8:´Ã47³AG,67G�¶¦<?67G�µ]<t´7´U8 Á À G�47<=9�<?N0µA>Y47GH3�´UG,NO3&@t478:9o´U8 N08 À:3&678 4k¸ Á G�4k¾HG,G,@�47³AG,N�º
²"³A8:´�N0GQ3?´U>A67GO67G�47>A67@E´�3+9�<gG �#9�8 G,@t4�<&¶*´U8 N08 À:3&678 4k¸ Á G�4k¾HG,G,@ Â BO3&@ED B?ºÃÅH4�47³AG#G,@EDªÕ
¾HG�³E3�Ì?G�3O´UG�=t>AG,@E9�G�<&¶�9�<gG �#9�8 G,@t4f´"47³E354�¾HG�>E´UG�8 @Æ3O´UGQ9�<?@ED�´k47G,µ147<#8:DYG,@t478 ¶¦¸1À <Y9,3&À
N08 @A8 NO3AºAÓj@E´k47GQ3?D1<&¶ ;k>E´k4�À <g<?Úg8 @A·�¶¦<?6�3
À <5¾�9�<gG �#9�8 G,@t4QÕA¾HG�9�<?N0µE3&67G£GQ3?9f³�´UG�=t>AG,@E9�G
<&¶oÊ�9�<?@E´UGQ9�>Y478 Ì?G�9�<gG �#9�8 G,@t4f´*47<1DYG�47G,67N08 @AG�¾L³AG�47³AG,6�47³AG0´UGQ9�<?@ED+8:´�À <5¾HG,6L47³E3&@Æ47³AG
µA67G,Ìg8 <?>E´H3&@EDO47³AG£@AG�¹g4L<?@AGQ´,ºgÅ�À <Y9,3&ÀCN08 @A8 N�>AN 8:´"3&@�8 @EDY8:9,35478 <?@�<&¶$3�47<?µA8:9£´U³A8 ¶b4L8 @
47³AG£47G�¹g4QºE²Ã<
47GQ´k4L47³A8:´LN0G�47³A<YDªÕA¾HG£67GQ3&À 8 5,GQD13&@1G�¹Yµ]G,678 N0G,@t4Qº



4	������� ßoÎ ¯ à�!)ÎgÜ ® �
²"³AG*·?<t3&ÀA<&¶]47³A8:´oG�¹Yµ]G,678 N0G,@t4�8:´�47<�9�<?N0µE3&67G"47³AGL47<?µA8:9 Á 67GQ3&ÚY´�¶¦<?>A@ED Á ¸�<?>A6�N0G�47³A<YD
¾L8 47³147³A<t´UG�DYG�½E@AGQD Á ¸#47³AG�´k47>EDYG,@t4f´ Á ¸�N0GQ3&@E´"<&¶Ã47³AG�µE3&6f3&·?6f3&µA³�´k4767>E9_47>A67G?º

� ¯ Ñ ± Î Ò @ ¯ Î ²"³A8:´"½E6f´k4*G�¹Yµ]G,678 N0G,@t4�8:´L@A<&4=9�<?@E9�G,67@AGQD�¾L8 47³Æ9�<?N0µE3&678 @A·O´k47>EDYG,@t4�GQ´ Â
´73�¸Y´�¾L8 47³�47³AG*9�<?>A6f´UG?º�Ój@AµA>Y4f´�3&67G$;k>E´k4o´k47>EDYG,@t4�GQ´7´73�¸Y´,º �*<5¾HG,Ì?G,6QÕQ¾HG"@AG,GQD�47<£µA67<Y9�GQ´7´
47³AG
47G�¹g4�<&¶o47³AGO9�<?>A6f´UG�¶¦<?6�9�<?N0µA>Y478 @A·147³AG0³A8 ·?³ Â DY8 N0G,@E´U8 <?@E3&À�´UG,NO3&@t478:9
´UµE3?9�G?ºª»¼G
´U> Á N08 4U47GQDOK�ÄYÅ ¾L8 47³#Ê?Ë£´k47>EDYG,@t4oGQ´7´73�¸Y´�8 @O¾L³A8:9f³O3&À ÀAµE3&6f3&·?6f3&µA³�G,@EDA´�¾HG,67G*DYG,À G�47GQDªº

5 Î ­ @ " ®Q­ ²"³AG�·?<t3&À"<&¶�47³A8:´047GQ´k4#¾"3?´�47<ÇDYG�47G,67N08 @AG�³A<5¾ K�ÄYÅ ¾H<?>AÀ:D µE3&6U478 478 <?@ 3
47G�¹g4QºCÅ*À 47³A<?>A·?³Æ¾HG�Úg@A<5¾ 47³E354�47³AG�¾"3�¸1´k47>EDYG,@t4f´=´UG,·?N0G,@t4�GQ´7´73�¸Y´"8 @t47<�µE3&6f3&·?6f3&µA³E´
8:´H¶�3&6"¶¦67<?N Á G,8 @A·0<?µY478 NO3&À�ÕA¾HG�DYGQ9�8:DYGQD#47<O9�<?N0µE3&67G Á <&47³�8 @Y¶¦<?67NO35478 <?@�´U<?>A6f9�GQ´,ºg»¼G
¾"3&@t47GQD�47<1Úg@A<5¾ ¾L³AG�47³AG,6�K�ÄYÅ ¾H<?>AÀ:D�½E@ED+47³AGO´73&N0G Á 67GQ3&ÚY´�3?´�47³AG0´k47>EDYG,@t4Qºª²"³AG
67GQ´U>AÀ 4f´�9�<?@E9�G,67@
8 @OµE3&6U478:9�>AÀ:3&6$47³AG*@g>AN Á G,6�<&¶ª9�<?6767GQ9_4�3&@EDO´U>AµAµAÀ G,N0G,@t4f3&67¸�9�>Y4f´,ºt²"³AG
µ]G,6f9�G,@t4f3&·?G£<&¶�G,6767<?6"NO3?DYG Á ¸�K�ÄYÅ ¾"3?´ =?Ë��#ºE²"³A8:´"N0GQ3&@E´"47³E354�K�ÄYÅ NO3?DYG�´UG,Ì?G,6f3&À
Á 67GQ3&ÚY´£47³E354
¾HG,67G#@A<&4
8 @Ç47³AG�8 @A8 478:3&Ào47G�¹g4Qº$²"³AG1´79�<?67GO<&¶�9�<?6767GQ9_4 Á 67GQ3&ÚY´�¾"3?´�47³g>E´
(tË��#ºC»¼GODYGQ9�8:DYGQDÆ47<�3&@E3&À ¸Y´UG�N0<?67G
µA67GQ9�8:´UG,À ¸�47³AGQ´UG
67GQ´U>AÀ 4f´,ºCÓj@Y¶¦<?67NO35478 <?@É67G�47678 G,Ì53&À
67GQ´UGQ3&6f9f³AG,6f´oNO3&Ú?G£>E´UG�<&¶�´UG,Ì?G,6f3&ÀªN0GQ3?´U>A67GQ´o47<#DYG�47G,67N08 @AG£47³AG�µA67GQ9�8:´U8 <?@1<&¶�3 =t>AG,67¸ H
µA67GQ9�8:´U8 <?@�3&@ED�67GQ9,3&À À�ºA²"³AG,¸�3&67G Á 3?´UGQD�<?@�47³AG£¶¦<?À À <5¾L8 @A·0Ì53&À >AGQ´,Õg¶¦<?6LGQ3?9f³1GQ´7´73�¸ H
B?ºL×*ÔoK¼8:´"47³AG�@g>AN Á G,6L<&¶ Á 67GQ3&ÚY´"DYG�47G,67N08 @AGQD Á ¸O47³AG�´k47>EDYG,@t4 2
DYºL×*Ôo² 8:´"47³AG�@g>AN Á G,6L<&¶ Á 67GQ3&ÚY´"DYG�47G,67N08 @AGQD Á ¸�K�ÄYÅ 2
ÊAºL×*Ôo²L×*ÔoK 8:´�47³AG¼@g>AN Á G,6�<&¶
9�<?6767GQ9_4 Á 67GQ3&ÚY´,ÕH¾L³A8:9f³ 8:´�DYG�½E@AGQD ³AG,67G Á ¸È47³AG
@g>AN Á G,6*<&¶ Á 67GQ3&ÚY´o¶¦<?>A@ED Á ¸ Á <&47³+K�ÄYÅ 3&@ED#47³AG�´k47>EDYG,@t4Qº

2�67GQ9�8:´U8 <?@�9�<?6767GQ´Uµ]<?@EDA´C47<�47³AGo@g>AN Á G,6$<&¶E9�<?N0N0<?@ Á 67GQ3&ÚY´M8 @�67G,À:35478 <?@£47<*47³AGH@g>AN Á G,6
<&¶ Á 67GQ3&ÚY´"DYG�47G,67N08 @AGQD Á ¸�K�ÄYÅ�H

�	��

���������
���������������
�����

×LGQ9,3&À ÀL9�<?6767GQ´Uµ]<?@EDA´�47<¼47³AG�@g>AN Á G,6O<&¶=9�<?N0N0<?@ Á 67GQ3&ÚY´�8 @È9�<?N0µE3&678:´U<?@)¾L8 47³ 47³AG
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»¼G�¶¦<?>A@EDÆ3#67GQ9,3&À ÀÃ<&¶�( B��%3?´*¾HG,À À$3?´�3#µA67GQ9�8:´U8 <?@+<&¶oÊ+(&�#º]²"³AGQ´UG�67GQ´U>AÀ 4f´ Á 678 @A·
>E´"47<0µA>Y4�´UG,Ì?G,6f3&À�=t>AGQ´k478 <?@E´H47³E354*¾HG�DYG,Ì?G,À <?µ18 @147³AG£¶¦<?À À <5¾L8 @A·0´UGQ9_478 <?@Mº

Û Ñ#! !)ÎgÜ ®Q­ ²"³AG�·?<t3&À�<&¶L47³A8:´�G�¹Yµ]G,678 N0G,@t4
¾"3?´�47<¼DYG�47G,67N08 @AG#¾L³AG�47³AG,60K�ÄYÅ%9,3&@
67G�47678 G,Ì?G*47³AG£8 @A8 478:3&Àª´k4767>E9_47>A67G=<&¶�3�47G�¹g4QºA×LGQ´U>AÀ 4f´H8 @EDY8:9,3547GQDO47³E354QÕA3&À 47³A<?>A·?³#47³AG,¸#3&67G
¶�3&6 Á G�4U47G,6Ã47³E3&@�6f3&@EDY<?N�Õ_47³AG,¸£DY<*@A<&4�9�<?6767GQ´Uµ]<?@ED�¾HG,À À?¾L8 47³£47³AGH´k47>EDYG,@t4 Á 67GQ3&ÚY´,º,²"³AG
NO3&8 @Æ67GQ3?´U<?@+8:´�47³E354�47³AG0´k47>EDYG,@t4=47G�¹g4f´=¾HG,67G�@A<&4£G�¹Yµ]G,6U4�47G�¹g4f´IH]47³AG,¸�¾HG,67G�¾L678 4U47G,@
Á ¸Æµ]G,<?µAÀ G0¾L³A<�¾HG,67G
8 @É47³AG0µA67<Y9�GQ´7´=<&¶HÀ GQ3&67@A8 @A·�3�DY<?NO3&8 @MºC»¼G#9�<?>AÀ:DÉ@A<&4�G�¹Yµ]GQ9_4



47³AG,N(47<�µA67<5Ìg8:DYG
8:DYGQ3&À�47G�¹g4Qº�Äg8 @E9�GO3&À À�´k47>EDYG,@t4£47G�¹g4f´£¾HG,67G067GQ3&À$G�¹A3&N GQ´7´73�¸Y´,ÕC8 4�8:´
3&À:´U<£µ]<t´7´U8 Á À GL47³E354H´U<?N0G"¶�3?9_47<?6f´$À 8 Ú?G*´k4767GQ´7´�<?6$478 N0G*µA67GQ´7´U>A67GLN08 ·?³t4�³E3�Ì?G"8 @t47G,6U¶¦G,67GQDªº
ÓÞ4�´U³A<?>AÀ:D Á Goµ]<t´7´U8 Á À G$47<�G,@A³E3&@E9�G$47³AGoN0G�47³A<YD Á ¸�>E´U8 @A·�3LÀ <Y9,3&À?N08 @A8 N�>AN�47³A67GQ´U³ Â

<?À:D�47<=8 @E9�67GQ3?´UG�47³AGL3?9,9�>A676f3?9�¸=<&¶A47³AGHµE3&6U478 478 <?@A8 @A·Eº�» ³AG,@�¾HG"9�<?N0µE3&67G�47³A67G,G"9�<?@E´UGQ9 Â
>Y478 Ì?G
9�<gG �#9�8 G,@t4f´,ÕE47³AG
DY8 ,CG,67G,@E9�G Á G�4k¾HG,G,@+4k¾H<19�<gG �#9�8 G,@t4f´�9,3&@ Á G�=t>A8 47G
´UNO3&À À�º]Ój@
47³E354"9,3?´UG?Õ&8 4H8:´oµA67< Á 3 Á À ¸�@A<&4H3�67GQ3&ÀY47<?µA8:9*´U³A8 ¶b4QºY²"³AG,67G�¶¦<?67G?Õ?3&@A<&47³AG,6o´U<?À >Y478 <?@O¾H<?>AÀ:D
Á G
47<18 @EDY8:9,3547GO319�<gG �#9�8 G,@t4£<&¶H9�G,6U478 47>EDYG
¶¦<?6£GQ3?9f³ÉµE3&6f3&·?6f3&µA³Æ35¶b47G,6£µE3&6U478 478 <?@A8 @A·13
47G�¹g4QºtÓÞ4L9,3&@ Á G£3�9�<gG �#9�8 G,@t4H8 @EDY8:9,35478 @A·�47³AG=DYG,·?67G,G*<&¶Ã9�G,6U478 47>EDYG�<&¶MGQ3?9f³OµE3&6f3&·?6f3&µA³Mº
<+<?67G£¾H<?67ÚO¾L8 À À Á G�DY<?@AG£8 @147³E354�DY8 67GQ9_478 <?@18 @147³AG�@AGQ3&6"¶¦>Y47>A67G?º

� � 2�� � ��0 :!-�� 08�32�.��

²"³AG#µA67G,Ìg8 <?>E´�´UGQ9_478 <?@¿µA67GQ´UG,@t47GQDÇ3�N0G�47³A<YD¼¶¦<?6�µE3&6U478 478 <?@A8 @A·Æ3147G�¹g4 Á 3?´UGQD¼<?@¿47³AG
K�ÄYÅ N0<YDYG,À�ºAá*<5¾�Õg47³AG =t>AGQ´k478 <?@18:´IHY³A<5¾ 47<
4f3&Ú?G=8 @t47<O3?9,9�<?>A@t4H47³AG�´k4767>E9_47>A67G£<&¶Ã47³AG
GQ´7´73�¸=47³E354�47³AG"µA67G,Ìg8 <?>E´ÃN0G�47³A<YD�8:DYG,@t478 ½EGQD J"Ój@�<&47³AG,6$¾H<?6fDA´,ÕQ³A<5¾Ç47<£3?´7´UGQ´7´�3&@�GQ´7´73�¸
9�<?N0µ]<t´UGQD�<&¶�´UG,Ì?G,6f3&À]µE3&6f3&·?6f3&µA³E´�J

������� ÑgÐ ® Ñ °A­Q­ Î ­Q­
°¿­,® @ Ò ÎgÜ ® Î ­Q­Q° Ï ± Ñ#!ÇßoÑ ­ Î Ò Ñ]Ý ­ Î��]Î ¯5° "Hß °Y¯5°
	E¯5° ß $�­��
²Ã<¼3?´7´UGQ´7´�3É´k47>EDYG,@t40GQ´7´73�¸?ÕÃ¾HG�67G,À 8 GQDÇ<?@Ç47³AG�47G�¹g4
<&¶*47³AG19�<?>A6f´UG?º$²"³A8:´�47G�¹g4O9�<?@ Â
4f3&8 @AGQD ´UG,Ì?G,@ 9f³E3&µY47G,6f´
3&@ED�9.=É>A@A8 4f´08 @ 47³AG+DY<?NO3&8 @ <&¶�Äg<Y9�8 <?À <?·?¸¿<&¶£ÔoDY>E9,35478 <?@Mº
»¼G�3&À:´U<Æ>E´UGQD 3&@)G�¹A3&N =t>AGQ´k478 <?@ 9�<?@E9�G,67@A8 @A·AB)(É>A@A8 4f´
<&¶L47³A8:´09�<?>A6f´UG#NO3&67Ú?GQD)3?´
67G,À G,Ì53&@t4 Á ¸O47³AG=47GQ3?9f³AG,6Qº�
o<?@t476f3&67¸
47<
<&47³AG,6*3&µAµA67<t3?9f³AGQ´�47³E354*¾HG=µA67GQ´UG,@t47GQD�3 Á <5Ì?G?Õ
47³AG�3?´7´UGQ´7´UN0G,@t4"8:´L@A<&4L67GQ3&À 8 5,GQD�¾L8 47³�µA67G Â ·?6f3?DYGQD#GQ´7´73�¸Y´,º
²"³AGO½E6f´k4#=t>AGQ´k478 <?@Ç8:´IHÃ³A<5¾ 47<ÆG,Ì53&À >E3547G#GQ3?9f³¿>A@A8 4
<&¶�9�<?>A6f´UG%J#²Ã<ÉDY<+47³E354QÕÃ¾HG

9�<?N0µE3&67GQD GQ3?9f³ µE3&6f3&·?6f3&µA³ <&¶�47³AG¼GQ´7´73�¸ ¾L8 47³�GQ3?9f³ >A@A8 4+<&¶�47³AG¿9�<?>A6f´UG?ºLÄg<EÕH¾HG
< Á 4f3&8 @AGQDªÕQ¶¦<?6�GQ3?9f³�µE3&6f3&·?6f3&µA³MÕ,´UG,Ì?G,6f3&Àt9�<gG �#9�8 G,@t4f´Ã<&¶]´UG,NO3&@t478:9o´U8 N08 À:3&678 478 GQ´ Á G�4k¾HG,G,@
Â B�3&@ED B?ºAÓj@147³AG�G�¹A3&N0µAÀ G�DYGQ´79�678 Á GQD18 @+Ö�8 ·?>A67G DYÕg47³AG�½E6f´k4*µE3&6f3&·?6f3&µA³#<&¶�47³AG�GQ´7´73�¸
¾"3?´O9�<?N0µE3&67GQD)¾L8 47³ÈGQ3?9f³ <?@AG�<&¶�47³AG =¼67G,À G,Ì53&@t4O>A@A8 4f´O<&¶=47³AG+9�<?>A6f´UG?º�²"³A8:´
½E6f´k4
µE3&6f3&·?6f3&µA³#¾"3?´"·?8 Ì?G,@�47³AG£¶¦<?À À <5¾L8 @A·
Ì53&À >AGQ´IHAËAº Ë�DYÕAËAº Ë�CAÕYËAº (09YÕYËAº Ë �AÕAËAº Ë3B?ÕYËAº Ë�CAº
²"³AGÆ´UGQ9�<?@ED =t>AGQ´k478 <?@ 8:´IH�³A<5¾ 47<Ç·?6f3?DYG147³AGÉGQ´7´73�¸Y´ Á 3?´UGQD <?@ 47³AGQ´UGÉDY8 ,CG,67G,@t4

9�<gG �#9�8 G,@t4f´�J£ÖA<?6"GQ3?9f³�>A@A8 4QÕY¾HG=À <g<?Ú
¶¦<?6H47³AG£µE3&6f3&·?6f3&µA³O¾L³A8:9f³19�<5Ì?G,67GQDO8 4"47³AG Á GQ´k4Qº
Ój@�47³AGH½E·?>A67G?ÕQGQ3?9f³ Á GQ´k4�´U8 N08 À:3&678 4k¸�9�<gG �#9�8 G,@t4$8:´ÃNO3&67Ú?GQD�¾L8 47³03�9�8 6f9�À G?º5ÖA<?6�8 @E´k4f3&@E9�G?Õ
47³AG*>A@A8 4>BL8:´ Á GQ´k4HDYGQ´79�678 Á GQD Á ¸�47³AGL47³A8 6fD
µE3&6f3&·?6f3&µA³Mº5ÖA<?6�GQ3?9f³0µE3&6f3&·?6f3&µA³MÕQ¾HGL³E3�Ì?G
´UG,Ì?G,6f3&ÀCµ]<t´7´U8 Á 8 À 8 478 GQ´IH

1 <?@AÀ ¸¼<?@AG�>A@A8 4
8:´
9�<5Ì?G,67GQD��¦µE3&6f3&·?6f3&µA³ B#8 @Ç47³AG�G�¹A3&N0µAÀ G%�_º�ÓÞ4�N0GQ3&@E´�47³E354�47³AGµE3&6f3&·?6f3&µA³�8:´�µA67< Á 3 Á À ¸�9�<?³AG,67G,@t4Qº�ÓÞ4f´�·?6f3?DYGH8:´$47³AG*´UG,NO3&@t478:9"´U8 N08 À:3&678 4k¸�µA67<5Ìg8:DYGQD
Á ¸ÆK�ÄYÅ Á G�4k¾HG,G,@Æ47³AG
µE3&6f3&·?6f3&µA³Æ3&@ED+47³AG09�<?>A6f´UG�>A@A8 4 ��ËAº (09O8 @É47³AG
G�¹A3&N0µAÀ G%�_º
Ój@+3?DADY8 478 <?@MÕg47³AG�´k47>EDYG,@t4*8:´L8 @Y¶¦<?67N0GQD#47³E354L47³A8:´LµE3&6f3&·?6f3&µA³#8:´ F * º
1 ´UG,Ì?G,6f3&ÀL>A@A8 4f´�¾HG,67GÆDYG,Ì?G,À <?µ]GQD 8 @ 47³AGÆµE3&6f3&·?6f3&µA³��¦µE3&6f3&·?6f3&µA³E´OÊÇG�4 (Ç8 @ 47³AGG�¹A3&N0µAÀ G%�_ºQ²"³A8:´M8 @EDY8:9,3547GH3"µE3&6f3&·?6f3&µA³=¾L³A8:9f³�8:´M@A<&4ÃÌ?G,67¸=9�<?³AG,67G,@t4�´U8 @E9�G�8 4�9�<5Ì?G,6f´
´UG,Ì?G,6f3&ÀÃ47<?µA8:9,´,ºªÓj@É47³E354�9,3?´UG?Õ]47³AG0·?6f3?DYG�¶¦<?6£47³E354�µE3&6f3&·?6f3&µA³Æ8:´�47³AG#3�Ì?G,6f3&·?G�<&¶
47³AGO´UG,NO3&@t478:9�´U8 N08 À:3&678 4k¸ Á G�4k¾HG,G,@Æ47³AG0GQ´7´73�¸�3&@ED+47³AG067G,À G,Ì53&@t4=>A@A8 4f´ ��ËAº Ê3B
3&@ED
ËAº B�C�¶¦<?6
µE3&6f3&·?6f3&µA³E´�ÊÉ3&@ED (Æ<&¶L47³AG1G�¹A3&N0µAÀ G%�_º$²"³AG1´k47>EDYG,@t408:´�¾"3&67@AGQD¼47³E354
47³AGQ´UG�µE3&6f3&·?6f3&µA³E´o@AG,GQD#47< Á G�67G,Ìg8:´UGQD1´U8 @E9�G=47³AG,¸19�<5Ì?G,6L´UG,Ì?G,6f3&ÀE47<?µA8:9,´,º
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1

2

6

.09 .08 .05 .11 .12 .06

.02 .09 .45 .08 .01 .09

.52 .11 .13 .01 .00 .05

.04 .00 .11 .16 .18 .23  

Similarities with the course units(4 parts found)
Student essay

(6 units)
Course
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 ��$&%�� 1 �! �"#��$&%'��(*),�9��+��*1*67� 1#1*+ �#67084�1*+86&1*�#�9��� ��+54 "#��0.(*�21

1 @A<#>A@A8 4f´�¾HG,67G£¶¦<?>A@ED �¦µE3&6f3&·?6f3&µA³�D0<&¶$47³AG�G�¹A3&N0µAÀ G%�_º]ÓÞ4�N0GQ3&@E´L47³E354*47³AG�µE3&6f3 Â·?6f3&µA³1DY<gGQ´H@A<0´UG,G,N�47<O9�<5Ì?G,6H3&@g¸O67G,À G,Ì53&@t4H47<?µA8:9&ºAÅ N0GQ´7´73&·?G=8:´o47³AG,@1µA67<5Ìg8:DYGQD
47<047³AG�´k47>EDYG,@t4L¶¦<?6L67G�=t>A8 678 @A·03
N0<YDY8 ½]9,35478 <?@�<&¶Ã47³AG�µE3&6f3&·?6f3&µA³Mº
²"³AG0·?6f3?DYG
<&¶o47³AG0GQ´7´73�¸+8:´=47³AG#3�Ì?G,6f3&·?G�<&¶o47³AGO·?6f3?DYGQ´�<&¶H8 4f´�µE3&6f3&·?6f3&µA³E´,º]²"³A8:´

N0GQ3?´U>A67G Á G�4k¾HG,G,@ Â B�3&@ED�B�8:´L9�<?@gÌ?G,6U47GQD#8 @t47<#3
À G�4U47G,6"¶¦67<?N Å�47<OÔ*º

o<?@E9�G,67@A8 @A·L47³AG�¶¦G,GQD Á 3?9fÚCÕQN0<?67G�8 @Y¶¦<?67NO35478 <?@�8:´Ã·?8 Ì?G,@£47<*47³AG"´k47>EDYG,@t4$9�<?@E9�G,67@A8 @A·

47³AG�3?´7´UGQ´7´UN0G,@t4"<&¶�47³AG�GQ´7´73�¸�H

1 47³AG�¾"3�¸�K�ÄYÅ ´k4767>E9_47>A67GQD�47³AG�GQ´7´73�¸ Á ¸#³A8 ·?³AÀ 8 ·?³t478 @A·
47³AG Á 67GQ3&ÚY´H8 @147³AG£47G�¹g4 2
1 ¶¦<?6ÃGQ3?9f³�<&¶Y47³AGQ´UG�µE3&6f3&·?6f3&µA³E´,Õf47³AGH9�<?>A6f´UG�>A@A8 4f´M47³E354�´UG,G,N�47<*³E3�Ì?G Á G,G,@�9�<5Ì?G,67GQD�2
1 ¶¦<?6LGQ3?9f³1<&¶�47³AGQ´UG£µE3&6f3&·?6f3&µA³E´,Õg3
·?6f3?DYG Á G�4k¾HG,G,@�Å 3&@ED�Ô�2
1 3
·?À < Á 3&Àª·?6f3?DYG Á G�4k¾HG,G,@+Å 3&@ED1Ô�2
1 3&@¿8 @EDY8:9,35478 <?@¼<&¶H47³AGO6f3&@AÚ+<&¶H47³A8:´�·?À < Á 3&À$·?6f3?DYG0¾L8 47³¿67GQ´Uµ]GQ9_4£47<�47³AGO·?6f3?DYG
<&¶<&47³AG,60´k47>EDYG,@t4f´,º�ÖA<?608 @E´k4f3&@E9�G�H @#<�<?> 3&67G�8 @)47³AG�½E6f´k4 D 9 � EAº�²"³A8:´
N0GQ3?´U>A67G�8:´
µA67< Á 3 Á À ¸ON0<?67G=67G,À 8:3 Á À G=47³E3&@�47³AG�3 Á ´U<?À >Y47G£·?À < Á 3&ÀC·?6f3?DYG?ºtÓj@1¶�3?9_4QÕY8 4L8:´"µ]<t´7´U8 Á À G
47³E354�47³AG"3 Á ´U<?À >Y47G�·?À < Á 3&À?·?6f3?DYGoDY<gGQ´Ã@A<&4�9�<?6767GQ´Uµ]<?@ED=¾HG,À Àg¾L8 47³�47³AGH·?6f3?DYGQ´M·?8 Ì?G,@
Á ¸O47GQ3?9f³AG,6f´,º
²"³AGQ´UG�N0G�47³A<YDA´*¾HG,67G�8 N0µAÀ G,N0G,@t47GQD�8 @Æ3&@+8 @t47G,6U¶�3?9�G�¾L678 4U47G,@+8 @Æ2 ��2$ºE²"³AG�K�ÄYÅ

µA67<Y9�GQDY>A67GQ´,Õ,¾L678 4U47G,@�8 @ 
�ÕQ¾HG,67G�Úg8 @EDYÀ ¸£µA67<5Ìg8:DYGQD Á ¸£²ÃG,À:9�<?6fDY8:3L²ÃGQ9f³A@A<?À <?·?8 GQ´,º,²Ã<*47GQ´k4
47³A8:´LN0G�47³A<YDªÕA¾HG£67GQ3&À 8 5,GQD13&@1G�¹Yµ]G,678 N0G,@t4*<?@AÀ ¸�9�<?@E9�G,67@AGQD�¾L8 47³147³AG�·?À < Á 3&ÀC·?6f3?DYG?º

���.� ��� ßoÎ ¯ à�!)ÎgÜ ® �
²"³AGL·?<t3&ÀY<&¶]47³A8:´�G�¹Yµ]G,678 N0G,@t4�¾"3?´�47<�9�<?N0µE3&67GH47³AGL·?6f3?DYGQ´$·?8 Ì?G,@ Á ¸�<?>A6o´U¸Y´k47G,N ¾L8 47³
47³A<t´UG£·?8 Ì?G,@1GQ3&67À 8 G,6 Á ¸#47³AG=47GQ3?9f³AG,6Qº

� ¯ Ñ ± Î Ò @ ¯ Î¿»¼G">E´UGQD�47³AGH47G�¹g4$<&¶A47³AGL9�<?>A6f´UGoN0G,@t478 <?@AGQD Á G�¶¦<?67G?Õ59�<?N0µ]<t´UGQD�<&¶]´UG,Ì?G,@
9f³E3&µY47G,6f´o3&@ED 9.=�>A@A8 4f´H3&@ED047³AG=´73&N0G�G�¹A3&N =t>AGQ´k478 <?@MÕg9�<?6767GQ´Uµ]<?@EDY8 @A·£47< B)(�>A@A8 4f´o<&¶
47³AG�9�<?>A6f´UG?ºY²"³AG�´73&N0G�Ê?Ë0´k47>EDYG,@t4*GQ´7´73�¸Y´H¾HG,67G=8 @gÌ?<?À Ì?GQDªº



5 Î ­ @ " ®Q­O° Ü Ò ± Ñ#! !)ÎgÜ ®Q­ Å 9�<?6767G,À:35478 <?@1<&¶�ËAº =�D7� ����� Ë?Ë3B%� Á G�4k¾HG,G,@�47³AG�´U¸Y´k47G,N
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