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FIãÚ3KßE2oN@/�6o+AH524/�Q.QA+.åK/�H=Ý /7á

õpN@/C-u/yÝ 3KHRBE+�24+A37H=FIQ`+.H=BE/�MÚ/�HRBE/�H=Ý�/yF7-0-0ß@D�ME24+A37H=-¾FKQAQ.3séËF)T7/�64ë�Ý�3KH=Ý�+.-0/�64/�M=60/�ó
-0/�H524FI20+.3KH�3KW=24N@/ Hf3K+.H72�M@643KãRFIã@+.QA+A2fë
BE+²-f2460+.ã@ßE24+A37H�3sT7/�6Ã20N@/C-u/�64FKH=BE37DËT;FK60+²FIã=QA/C-+T;é�/
FK-4-03UÝ�+.FI20/$éo+�24N�/CFKÝ\N�H@3EBE/
FX2)%B8 =6*-07*3%689(6,;W #&%�'F(�'G*-, *-0�! =6*�/�01#�*3'�� 07*3%68æì ��ViL$ð :EéoN@+²Ý\N
-0MR/CÝ +Aç=/�-PWX376�/�F7Ý\NÞH=3UB@/�� 24N@/)M@643KãRFIã@+.QA+A2fëÌBE+²-u2064+Aã@ß@20+.3KHà3sTK/�6¾24N@/)TsFIQ.ß@/C-
3IW��
åK+.TK/�Hà/�FKÝ\NàÝ 37D�ã@+.H=FI20+.3KHà3IWpTsFIQ.ß@/�-PWX376�+A24-�MRFI64/�H524-�:�BE/�H=3I20/CBàV�F@ì��Þð áÃõpN@/)Ý�3KHEó
BE+A20+.3KH=FKQ�+.H=BE/�MR/�H=BE/�HRÝ /ÌF7-0-0ß@D�ME20+.3KHR-)FK-4-u3EÝ�+.FI20/�B éo+A20N'20N=/Q�pF;ëK/�-0+²FIH�H@/ 2fé�3K64äE-
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Understands MaterialGood Test Taker

Homework GradeExam Grade   

Intelligence Difficulty

UG A
P(E | G,U) 
B DC F

tt 

t f 

f t 

f f 

0.7

0.3

0.4

0.05

0.25

0.4

0.3

0.2

0.03

0.2

0.2

0.3

0.01

0.05

0.08

0.3

0.01

0.05

0.02

0.15

�P¹��������	�
�	�������� ½�� �P¹�� ½ �P¹�� ½ �P¹������ ½ �P¹���������� ½ �P¹�����
�	� ½ �P¹������ ½
�! #"%$'&�$�&�$ �Ç{rkla
b7��e)(%q\}se\{rk�q�mím7e4d~�`_�gfÍæv²_�g�d � eG{�dfcUw7e4mId�bEe0grv²_�gfa�q�m5j\e)wK_Ca�q�k�m=t�d � e
w7e4j\_Ca
bE_�{rkldfkl_�m�_�vÃd � eÁÂ~_Cklmsd>w7kl{�drgfkl�5cKdfk�_�m�klmsdf_�q�bKgf_Iw7c7j4dp_�v�^ » np{\t=q�m5w�d � e
^ » n v²_�g
_Cm7eo_�v�d � epm5_IwKe\{�k�m�d � eom7e4d~�`_�gfÍ

+.DyM=QAë�24N=Fs2$20N@/C-u/yHUß@D�ãÚ/�6\-$-uß Z)Ý�/�243ºß@H@+��5ß@/�Q.ëæBE/�20/�64D�+AH=/�24N@/�M=6037ã=FIã@+.Q.+�2fë�BE+²-fó
2064+.ã@ßE20+.3KHÌ3sTK/�6>20N@/C-u/�64FKH=BE3KDôTsFI64+.FKã@QA/C-�áÚï�3K64/
M@64/�Ý�+.-0/�Q.ëK:=20N@/ Hf3K+.H72PBE+²-f2460+.ã@ßE24+A37H
3sTK/�6yFKQAQpTsFI64+²FIã@Q./�-�Ý�FKH�ãÚ/+*G(�2+0L%B#�*-,J5)= +.H7243ÏFÏM@643EBEß=Ý 2y3KW�20N=/:��ViL¾-y3KW$FIQ.Q�20N@/
TsFI64+.FKã@Q./�-pTU+.F�24N@/ O A(6*-8/. � ,
5!*G%B#LM (Y!�5G/)*3(B810 5G0 1 %6#�%6/�T

2Gì�� 8 K�3�3�3&K �+4@ð!5
4
6
7-8 8

2Gì�� 7!9 V�FEì � 7 ð0ð:3

�i3KHR-u+²BE/�6%24N@/ �pF;ëK/C-u+²FIHyH@/�2féi3760ä
WX376�3Kß=6Á-f24ß=BE/�H72iMR/�6uWX3760DGFIHRÝ /oBE3KDGFK+AH�ìÆ?`+.åIó
ß@64/ 	Ká�	Cð á,örHí24N@+²-�D�3EBE/�Q~:,24N@/º-u20ß=B@/�H52&U -�MÚ/�60WX3K64DGFIH=Ý�/G+AH�20/�-u24-�BE/�MÚ/�HRB@-�37HíN@/�6
+.H724/�Q.QA+.åK/�H=Ý /7áiBE/�MR/�H=B@-�ãR3K20N�37H�N@/�6�+AH520/�QAQ.+.åK/�HRÝ /ÌFKH=B'3KH'24N@/ÌBE+[Z)Ý ß@QA2fë'3IWP20N@/
Ý Q²FK-4-�á ��/�6$/ è@FID åK6\FKB@/�BE/�MÚ/�HRB@-$3KHÌéoN=/ 20N=/�6P-uN@/�+.-PFºåK3U3EB�20/C-f2$24FKäK/�6C:RFKH=B�37H
N@/�6�ß@H=BE/�64-u24FKH=BE+.H@å
3IWÚ20N=/>DGFs20/�60+²FIQ~:séoN@+.QA/�N@/�6�N@37D�/�é�3K64ä�åK6\FKBE/oBE/�MR/�H=B@-Á3KH�N@/�6
ß@H=B@/�6\-f2\FIH=BE+.H@åy3IW�24N@/PDGFs20/�60+²FIQ~áEõpN@/P-f2460ß=Ý 20ß@64/$3IW,24N@/$H@/ 2fé�3K64ä�/�H=Ý�3UB@/�-pF�HUß@Dyó
ãÚ/�6o3IW%Ý 37H=BE+A20+.3KH=FKQÚ+.H=BE/�MR/�H=BE/�H=Ý /
FK-4-0/�6020+.3KH=-�á5?=3K6p/ è@FKDyM=QA/7:U20N@/
-u20ß=BE/�H52&U -p/ è@FID
åK6\FKB@/G+.-yÝ 37H=BE+A20+.3KH=FKQAQ.ëÌ+.H=BE/�MR/�H=BE/�H52�3IWoN@/�6�+.H724/�Q.QA+.åK/�H=Ý /ºåK+.TK/�HíN=/�6�24/�-u2�2\FIäU+AH=å
FIã=+AQ.+�2fë�FIH=B�ß@H=B@/�6\-f2\FIH=BE+.H@å�3IW`20N=/
D�FI20/�60+²FIQ~á

õpN@/C-u/$+AHRBE/�MÚ/�H=B@/�H=Ý�/PF7-0-0ß@D�ME24+A37H=-pFIQ.QA3sé ßR-Á243yWÆFKÝ9243K6i20N@/$Hf37+AH52>BE+²-f2460+.ã@ßE24+A37H
+.H7243
F�M@643EBEß=Ý 2`WX3760D�FK-%-uN=3séoH�+.Hy?`+.åKß@64/ 	7á
	7ásâÁFKÝ\N�3IWR20N@/oÝ 37H=BE+A20+.3KH=FKQUM@6037ã=FIã=+AQ.+�ó
20+./�-%+.H�20N@+²-%M@643UB@ß=Ý92`WX3K64DË+.-�F ��VÁL'3KW=3KH=/i3KW=20N=/�TsFK60+²FIã@Q./�-�áCörH�24N@+.-%/�è@FID�M@Q./K:C20N@/
��VÁL�+.-�-u+.D�M@QAë�Fy24FKã@Q./K:R-0ß=Ý\N�FK-o20N@/�37H@/�-0N@3séoH�WX3K6;2Gì�< 9>= K:?
ðp+.H�20N@/�ç=åKß@64/Ká
õpN@+²- ��ViL�-0N@3sé>->20N=FI2¾+AWÁFº-u20ß=BE/�H52¾+²-¾FGå73U3UB�24/�-u2�2\FIäK/�6¾FKH=B�ß@H=B@/�6\-f2\FIH=B@->20N@/
DGFs24/�64+.FKQ�:E24N@/�H�-0N@/
N=F7-oM@643Kã=FKã@+AQ.+A2fë�A@á.!�3IW%åK/ 2020+.H@å)FIH7Jñ37Hº24N@/�/ è@FKD�:EéoN=/�64/�FK-
+AW�20N@/�-u20ßRBE/�H52�+²-�FGãRFKB�20/C-f2¾24FIä7/�6>FKH=B�BE3U/�-�H@3I2�ß=H=BE/�6\-u24FIHRBº24N@/�DGFI20/�64+²FIQ~:@N@/�6
M@643Kã=FKã@+.QA+A2fë)3IW`åK/�2u20+.H@å)FKH Jñ+²-p3KH@Q.ë�A=á AS�Eá
�pF;ëK/C-u+²FIH H=/ 2fé�3K64äU-�M@643sTU+.B@/ÏF'Ý 37D�M=FKÝ 2�64/�M@64/�-0/�H52\Fs20+.3KHñ3IW�Ý 3KD�M@Q./ è�Hf3K+.H72

BE+²-f2460+.ã@ßE24+A37H=-�á ��ë�D�3UB@/�Q.+AH@å�FKH /�H520+.60/ Hf37+AH52)BE+²-f2460+.ã@ßE24+A37H�: �pF;ëK/C-u+²FIH H@/ 2fé�3K64äE-
+.DyM=QA+²Ý +A20Q.ë -0MR/CÝ +AWXë�20N@/íFKH=-ué�/�6�203'FIHUë'M@643Kã=FKã@+.QA+A2fë �5ß@/�64ëK:�+AH M=FK6u24+.Ý�ß@Q.FK6�:pFIHUë
�5ß@/�64ë�éoN@/�64/�é�/�épFIH52i203�ç=H=BG24N@/$M@6037ã=FIã=+AQ.+�2fë�BE+²-f2460+.ã@ßE24+A37Hº3sT7/�6i-03KD�/>TsFK60+²FIã@Q./�-
åK+.TK/�HÞ/�TU+.BE/�H=Ý /)FKãR37ßE2�FIHUëæ3K20N@/�64-�á�örHÏ20N@/�3K64ëK:Z24N@/GM@643Kã@Q./�D 3KWpB@3K+.H@å�+AHEWX/�60/�H=Ý /
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+.H��pF;ëK/�-0+²FIHàH@/ 2fé�3K64äE-
+²-�<�V�ó~NRFI6\B��
	Ká U6��á ��3séi/�TK/�6�:�24N@/�B@/�MÚ/�H=BE/�H=Ý ëí-u2064ß=Ý924ß@64/
DGFKBE/�/ èEM@Q.+.Ý�+�2yãUëÞ24N@/ºH=/ 2fé�3K64äÞ64/�M@64/�-0/�H52\Fs20+.3KHíÝ�FIH�ãÚ/º/�èUM=QA37+�24/�BíãUëÏ+AHEWX/�60/�H=Ý /
FIQ.åK3760+A20N=D�-�:ÁFKQAQ.3séo+AH=åàWX3K6)/�ZGÝ�+A/�H52º+AH@WX/�64/�H=Ý�/æ+AH�M=64F7Ý920+²Ý /7:Á/�TK/�H�WX376ºTK/�60ë Q.FK60å7/
H@/�2féi3760äE-�á

õpN@/�-0/�DGFIH524+.Ý�->FIH=B�Ý�3KD�M=FKÝ 2o60/�M@60/C-u/�H524Fs24+A37H�3KW �pF;ë7/�-0+.FKHºH@/�2féi3760äE-oFIQ²-03�FKQ�ó
Q.3séÀ/ YZ/�Ý 20+.TK/�-u24Fs24+.-u20+²Ý�FKQoQA/CFI64H@+.H@åÏWX6037D B@Fs2\F@á �52\FIH=B=FI6\B -u24FI20+²-f24+.Ý�FIQoM=FK64FKDy/�20/�6
/�-u20+.DGFs24+A37H'20/�Ý\N=H@+��5ß@/C-ºÝ�FIH'ãR/Þß=-0/�B�WX3K6ºQA/CFI64H@+AH=åà20N@/æMRFI6\FID�/ 24/�6\-G3IW
FíåK+.TK/�H
H@/�2féi3760äZáE?@376oQA/CFI64H@+AH=å�24N@/�-f2460ßRÝ920ß=60/P3IWÃ20N@/
H=/ 2fé�3K64äÚ:52fëUM@+²Ý�FKQZFKM@M@6437F7Ý\N@/�-iß=-0/�F
/+2)%6#&5$WXß=H=Ý924+A37HÏìÆéoN@+.Ý\N�+.-i2fëUM@+²Ý�FKQAQ.ë�ã=FK-0/�Bº3KH��pF;ëK/C-u+²FIH)Ý�3KH=-0+²BE/�6\Fs24+A37H=-4ð�203�-0Ý�3K64/
N@3sé B@+�YZ/�64/�H52�-f2460ß=Ý 20ß@64/�- �uDGFI24Ý\N���20N@/Þ206\FI+.H@+.H@å B@FI24F=ápõpN=/ÞQ./�FK60H@+.H@å�M=603EÝ /C-0-
20N=/�H�60/CBEß=Ý /C-i203y20N@/$2\FK-0äG3IWÃ-0/�FK64Ý\N@+.H@å�WX3K6�20N@/PN@+.åKN=/�-u2p-4Ý 3760+.H@å�-u2064ß=Ý 20ß@64/ �
	Ká�	�	G�~á
õpN@/C-u/�20/CÝ\N@H@+��7ß=/�-$FIQ.QA3séòF���F;ë7/�-0+.FKH�H@/ 2fé�3K64ä�-f2460ß=Ý 20ß@64/�243�ãÚ/�BE+.-4Ý 3sT7/�64/�B�WX643KD
B@FI24F@áUõpN@/$QA/CFI64H@/�BG-u2064ß=Ý 20ß@64/¾Ý�FIH)3KW°20/�H�åK+.TK/>ßR-Á+.H=-0+Aå7N72oFIãÚ3Kß@2Á20N=/¾H=FI20ß@64/�3KW�20N@/
Ý 37H@H@/CÝ920+.3KHR-GãR/�2féi/�/�H�20N=/�T;FK60+²FIã=QA/C-�+AH�20N=/ÌBE3KDGFK+AH�ái?@ß@6020N@/�60D�3760/7:%20N@/�å764FKM@N
-u2064ß=Ý924ß@60/PÝ�FKHº-03KD�/ 24+AD�/�-�ãÚ/¾+.H520/�60M@64/ 24/�B�Ý�FIßR-0FKQAQ.ë?� 	7á @BUE�~:@FKQAQ.3séo+AH=å�ß=-i203y+AHRBEß=Ý /
Ý�FKß=-0/�FKH=B / YZ/�Ý92C:�éoN@+²Ý\N�Ý�FIH�ãR/�T7/�64ëíß=-u/�WXß@QpWX3K6Gß=H=BE/�6\-u24FIHRBE+AH=åÞ37ß@6)BE3KDGFK+AH�:
FIHRBÌ243æ64/�FKÝ\NÏÝ 37H=Ý Q.ß=-0+A37H=-�FIãÚ3Kß@2
20N@/)Ý�3KH=-0/J�5ß@/�H=Ý /C-P3IWo+AH524/�64TK/�H=+AH@åíì�FKÝ924+AH=å5ð$+.H
20N=/$BE37DGFI+.H�á��U24Fs24+.-u20+²Ý�FKQZQA/CFI64H@+AH=å
20/CÝ\N@H@+��7ß=/�-�FI64/¾FIQ²-03�6037ã@ß=-u2Á243�24N@/¾M=60/C-u/�H=Ý />3KW
D�+.-4-0+AH@å�B=Fs24F
FKH=B�N@+²B@BE/�HGT;FK60+²FIã=QA/C-�áIõÃ/�Ý\N@H=+��5ß@/C-�-ußRÝ\N�F7-�+�) � 5V-XW5)2+0L(B01*3%B8�:<(�-

�
*-: *-,J(B01*3%B8���Ý�FKHÏãÚ/)ß=-0/�BÏ243ÌBE/CFIQ�éo+A20Ní24N@+²-�+²-0-0ß@/G+.Hà20N@/ºÝ�3KH520/�èU2�3IWoM=FK64FKDy/�20/�6
/�-u20+.DGFs24+A37H��
	Ká�	JY>�ÁFKH=BÌNRF;TK/�64/�Ý�/�H520Q.ë�ãÚ/�/�HÏåK/�H@/�6\FIQ.+���/�Bæ203�20N@/�N=FK64B@/�6PM@643Kã@Q./�D
3IW�-u2064ß=Ý924ß@60/
-0/�Q./�Ý 20+.3KH � 	7á�!J��á
�pF;ëK/C-u+²FIHæH=/ 2fé�3K64ä�Q./�FK60H=+AH@å�N=F7-¾ãÚ/�/�HíFIM@M@Q.+./�BÌ-0ß=Ý�Ý /�-4-uWXß@QAQ.ë�243�B=Fs24F�D�+AH=+AH@å

FIM=M@QA+²Ý�FI20+.3KH=-�á�?@376$/�è@FID�M@Q./K: ��60/�/�-0/�/�2PFKQ�á �
	Ká�@>��-uN=3séòN@3sé�FX�pF;ëK/�-0+²FIHæH@/�2féi3760ä
Ý�FKH�ãÚ/�QA/CFI64H@/�B�WX6037D"B@Fs2\FÞBE/C-0Ý�60+.ã@+.H@åÌMÚ/�37M@Q./PU -�M@60/�WX/�64/�H=Ý�/�-�3sTK/�6yFÞTsFI64+A/�2fëÏ3KW
+A20/�DG-�áÃõpN@/GQ./�FK60H=/�BÏBE/�MÚ/�H=B@/�H=Ý�+A/C-�Ý 376064/�-0MR37H=BÌ203�Ý 376064/�Q²Fs24+A37H=-$ãR/�2féi/�/�HíF�MR/�6uó
-03KH U -PM@64/ WX/�64/�HRÝ /yWX3K6�B@+�YZ/�64/�H52
+�24/�DG-�á,õpN@/G64/�-0ß@Q�24+AH=å �pF;ë7/�-0+.FKHÌH@/�2féi3760äæÝ�FIHàãR/
ß=-0/�BÞWX3K6
Ý�3KQ.Q.FKãR3764FI20+.TK/�çRQ�24/�64+AH@åR:�FIH=BÞ+²-�FºãÚ/ 2020/�6�M@64/�BE+²Ý9243K6$20N=FKHÏ20N@/G-u24FIHRB@FI6\B
FIM=M@6035FKÝ\N@/C-�243y20N@+²-�24F7-uäZáUörH�FKB@BE+A20+.3KHº203y20N=/�+.6oM@60/CBE+²Ý920+.TK/
FKã@+AQ.+A2fëK: �pF;ëK/�-0+²FIH)H@/�2uó
é�3K64äU->N=F;TK/P24N@/�F7BETsFIH524FKåK/P20NRFs2�24N@/�ë�M@643sTU+.BE/�F�T5+²-0ß=FIQ.+��CFs24+A37H�3IW%20N@/�D�37-u2¾-u+.åIó
H@+AçRÝ�FKH52oB@+A64/�Ý 2oÝ�3K6460/�Q.FI20+.3KH=-Á+AH�20N=/PB@3KDGFI+.H�:@Ý Q²FI64+AWXë5+.H@å�20N@/
BE37DGFI+.H�-u2064ß=Ý924ß@60/¾203
20N=/
ß=-u/�6�á

Ð�Ñ��	� � 
 �`Ô@ÛfÖiÓ��,
(ÇÖo×�� 
��

3¾TK/�6�24N@/yQ.F7-f2PBE/�Ý�FKBE/7:9�pF;ë7/�-0+.FKH�H=/ 2fé�3K64äU-¾N=F;T7/�ãR/�/�HÞß=-u/CBæéo+A20NÞåK64/�Fs2P-ußRÝ�Ý /C-0-
+.H�F�éo+.B@/ºTsFI64+A/�2fëÌ3KWp64/�FKQ�ó�é�3K64Q.BÏFIH=Bà64/�-0/�FK64Ý\NàFIM=M@QA+²Ý�FI20+.3KH=-�á ��3séi/�TK/�6C:�BE/C-uM@+A20/
20N=/�+.6¾-0ß=Ý�Ý�/�-4-�:��pF;ë7/�-0+.FKHºH@/�2féi3760äE-oFI64/
3IW°24/�H�+.H=FKBE/>�5ß=Fs24/P203)M@643KMÚ/�64Q.ë)D�3UB@/�QÃF7-fó
MÚ/�Ý92\-�3IW,Ý 37D�M@QA/�èG60/�Q.FI20+.3KH=FKQRBE37D�FK+AHR-�áUS �pF;ëK/C-u+²FIHGH=/ 2fé�3K64ä�WX3K6pF�å7+AT7/�HºB@3KDGFI+.H
+.H5T73KQ.TK/C-�FæM=60/C-uMÚ/�Ý�+�ç=/CB�-0/ 2�3IW>6\FIH=BE37D TsFK60+²FIã@Q./�-�:`éoN@37-0/)64/�Q²Fs20+.3KHR-uN@+.Mí243Ì/�F7Ý\N
3I24N@/�6o+²-pç@èE/CB�+.H�FKBETsFIHRÝ /Ká��/�H=Ý�/K:=F<�pF;ë7/�-0+.FKH)H@/ 2fé�3K64ä)Ý�FKH@H@3K2pãÚ/
ß=-0/�B�203)B@/�FIQ
éo+A20NÌBE37DGFI+.H=-oéoN@/�60/�é�/
D�+Aå7N52�/�H=Ý�3Kß@H524/�6¾-0/�T7/�6\FIQ�/�H724+�24+A/C->+.HæFGTsFI64+A/�2fëº3KW�Ý�3KHEó
ç=å7ß@64FI20+.3KH=-�á�õpN@+²-PQA+.D�+�2\Fs20+.3KHÏ3IW �pF;ëK/�-0+²FIH�H@/�2féi3760äE-$+.-PF�BE+.60/CÝ92
Ý 37H=-u/>�5ß@/�H=Ý�/�3KW
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Popularity

Teaching-Ability
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Difficulty

Rating

Instructor
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Course

Student

Grade

Satisfaction

� �����������

Intelligence

Ranking

Professor
Prof. Gump

Popularity
high

Teaching Ability
medium

Course
Phil142

Difficulty     
low

Rating
high

Course
Phil101

Difficulty       
low

Rating
high

Registration
#5639

Grade
A

Satisfaction  
3

Registration
#5639

Grade
A

Satisfaction  
3

Registration
#5639

Grade
A

Satisfaction  
3

Student
John Doe

Intelligence
high

Performance
average

Student
Jane Doe

Intelligence       
high

Ranking  
average
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