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>)%�>)3�'S>¦%98FÁS3�E�>L'!:},\>GEG(7PI5-J}>)(73/3	Ð7,9:/<-HI3oÅ´'GÎ#,\>¦36,9EG(�% @�@M%9*7=
NFP8�^36=)365o>­HR3�Q&3�H�'­% @p'D<^36E�P Þ2E�P >SCÂÅ´')*782%&=LN7PI5-, >)3&ÈÀ8-,9')P�E È4')*7<^3�= �%9=GNFPR5-,\>L39ÈÀ5-%957:},\>GEG(7PR57JoÎ	0?.p,9=¦(-3�PRJ9(o>sÅM8^3	>SÑb3�3�5ïÍ�, 52N÷É`Îc ���&z��I|��©�QdfeB���S� |6���£�&��z��­�9�hg7z)�SzG�\�À�©�S� �!�o���o�À�G�6� � � �o|��S�����&�²�S�
zL¤9~o�����Sz�|­�&�^g7zL�SzG�\��i\�ozL�©�S� �6�}|6�o��¢������^�&�6� � z�|6�o|6���9¬Gz��/�&zL�Sz�¥
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(a) Generalization judgments (averaged over all stimulus categories)

  3 subordinate1   3 basic    3 superordinate
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(b) Animals

(c) Vehicles

(d) Vegetables

k£PRJ9*7=L3?É9× Ï 3�5736=L,9HIP � , >)PR%95�ÁS*-NFJ&:/365o>L'#,`Q936=L,9J93�Ns,9E�=)%o')'pE�, >)36J9%9=LPR36'¦Å´,&Îp,95-N{87=L%9Ö9365�NF%\Ñ#5{PR5&>L%?PI5-N7PIQ+P�NF*-, H±E�,\>L3�J&%9=LPI3�'¦Å´8 � N-Î�0
=L3�<7=L36')3�5o>L'!>L(73},`Q93�=G, J&3�<7=L%982, 87PRHIPI>)PR36'¦Ñ#PI>)(ÊÑ#(7P�EG(ß<2, =)>)P�E	P �<-,95&>G'�EG(-%&')3s>)%ªJ936573�=G, HRP � 3}>L%�>)(-3{E�%9=L=)3�'D<^%95-N7PI57J�ÖoPR5-N÷% @
>)3�'S>­%987ÁS36E�>�0j��5ßk£PIJ&*7=L3�É6,-È^,&'S>L3�=LPR')ÖF'�NF3657% >L3�<-=)%&8-, 87PRHRP >LPI3�'
>)(2,\>�, =L3­'DPRJ957PIÞ2E6, 5o>)HRCsHR%\ÑB36=«>L(-, 5{>)(-3�<7=)%&8-, 8-PIHRP >LPI3�'B>)%?>)(-3
PR:/:?3�NFPR, >)3?HR3	@µ>�Åhk.lnm Í:IFÈ²%&573 � >L,9PIHR36N�<-, PR=)3�N�> � >L36'D>L'}Å´NF@po�Y�+ÎpÑ#PI>)(ß.b%&5F@M3�=L%9575-P±E	%&=)=L36E	>)PR%95{@M%9=/ÉB�sE	%9:?<-,9=)P�')%95-'GÎ�È2PI5 �NFP�E�, >)PR57J}'DPRJ957PIÞ2E6, 5o>#J9=G,9NFPR3�5o>L'b%9@£J&3�5736=L,9HIP � , >)PR%95À0

1p(73�Þ2=L'D>/<-HI%9>L'/PI5Â36,&EG(à=)%\Ñ¡=L3�<-=)3�'D365&>�>)=LPR,9HR'�PR5÷Ñ#(7P�EG(
%95-HIC�,�')PI5-J9HR3�H�, 8^3�HR36Nª3	Ð7,9:/<-HI3/Ñb,&'­<7=L%\QoP�NF3�N²0q�!E	=L%&'L'¦,9HIH
>)(-=)363s:},\ÁS%9=�E�,\>L3�J&%9=LPI3�'�È±<-, =)>)P�E	PR<-, 5o>G'�J936573�=G, HRP � 36NÊ, HR:?%&'D>
, HRÑp,`C+'BÅ´Ë+äJr % @F>L=)P�, H�'LÎ²>)%�>)36'D>�%98FÁS3�E�>L'±:},\>GEG(7PI5-J�>)(-3B3�ÐF,9: �<7HR3�,\>#>L(73�'D*-82%&=LNFPR5-, >)3�HR3�Q936H�ÅM3&0 J20IÈ7%9>)(736=�N7,9HI:},\>LPR,95-'GÎ�ÈF% @ �>)365s87*F>b57% >p, HRÑb,`CF'#Å©ä\Ì:rÃ% @²>L=)P�, H�'GÎ£>)%�8-,9')PRE � HR3�Q&3�H7:}, >LEG(73�'
ÅM3&0 J20IÈ�5-%95 � N7, HR:},\>LPR,95àNF%9Jo'LÎ	È£=G, =L3�HRCÂÅÛË:r % @#>L=)P�, H�'GÎ­>)%ß'D* �<^3�=L%9=GNFPI52,\>)3/:},\>GEG(736'?ÅM3&0 J20IÈ²5-%95 � NF%9J�, 5-PI:}, H�'GÎ�ÈÀ, 52N�<7=G,9E �>)P�E�,9HIHRC­573�Q&3�=bÅ/l°ÉOr %9@7>)=LPR,9HR'GÎ^>L%!57%&57:},\>GEG(7PI5-J#>)3�'S>�%98FÁS3�E�>G'
ÅM3&0 J20IÈ^Q936J93�>L, 8-HI3�'#%9=!Q93�(-PRE�HI3�'LÎ	0�1p(o*2'�È^J936573�=G, HRP � ,\>LPI%&5�@M=L%9:
%95-3�3�ÐF,9:?<7HI3},9<7<23�, =G'!>)%�@´, HRH�%��÷,9E6E	%&=LNFPR57J�>)%�,�J&=L,&NFPR3�5o>
% @B3	ÐF3�:?<7H�, =¦'DPR:?PIH�, =LP >SC&ÈZÑ#P >L(ß,}>L(7=L36')(7%9H�N�HR%+E6,\>L36N�,9=)%&*75-N
>)(-3�8-,9')PRE¦HR3�Q&3�Hð0� N7P��Z3�=L3�5o>­<-,\>)>)3�=L5ª3�:?3�=LJ93�'�PR5�>L(73/HR,&'S>­>)(-=)363�<7HR% >G'¦% @
36,&EG(�=)%\Ñ�È2=)36<7=L36')3�5o>)PR57J?>)=LP�, H�'�%95�Ñ#(-PREG(�>L(7=L3�3�H�, 8^3�HR36N�3�Ð �, :?<7HR36'�ÑB36=)3�<7=)%\Q+P�NF36NÀ0s��52'S>L36,9N�%9@«,}J9=G,9N7PI365&>�%9@�J936573�=G, H �P � ,\>LPI%&5�NF36E�=)3�,9')PI5-J}Ñ#P >L(�'DPR:?PIH�, =LPI>SC�>L%}>)(73/3	Ð7,9:/<-HI3&È7>)(-3�=L3
, <-<23�, =G'4PR5�:?%o'S>�E�,&'D3�'4>L%!8^3#,!')(-,9=)<�>L=L,95-')P >LPI%&5�@M=L%9:Ø573�, = �<^3�=)@M36E�>/J936573�=G, HRP � ,\>LPI%&5ß>L%�573�, = � � 3�=L%�J93�5-3�=G, HRP � ,\>)PR%9540�1p(-3
E	*7> � %��à%FE�E�*7=L'­, >!>L(73?HI36Q93�H�%9@�>)(-3}:/%o'S>�')<23�E	PIÞ2E?E�,\>L3�J&%9=LC
E	%&5o>L, PR57PR57J÷,9HIH!>)(7=L3�3ßHR,98236HI3�N°3	Ð7,9:/<-HI3�'�0 1p(-,\>�PR'6È�J&PIQ&3�5
>)(-=)363�N7, HR:},\>)P�, 52'},9'?3	Ð7,9:/<-HI3�'?% @�ÒD87HRPREGÖF'LÔ7ÈB<-, =)>)P�E	PR<-, 5o>G'
J936573�=G, HRP � 36N�>)%�, HRH�, 52N�%95-HIC�>L(73}% >L(73�=�N7,9HI:}, >)P�, 5-'6æ4J&PIQ&3�5
>)(-=)363­N7%9J&'6È+>)%},9HIH4,95-N�%957HRC}>)(-3�NF%9Jo'�È7,95-N�')%?%95À0

1pÑB%ª,9')<23�E�>L'�% @�>)(73�'D3{=)3�'D*-H >G'�,9=)3{E	%952'DP�'S>L3�5o>�Ñ#PI>)(Â>)(-3
3	ÐFP�'S>LPI5-J�HRP >L3�=G,\>)*-=)3�%95àÑb%9=GNÊHI3�, =L57PR57J�PR5ÂEG(7PRHRN7=)365À0ªk£PR=L'D>6È
Ñb3?@M%9*75-NªÑ#(-, >�, <7<^36,9=L'¦>L%�823s,�82,9')PRE � HR3�Q&3�H�87P�,9'�PR5ÊJ93�5 �3�=G, HRP � PR57J/@M=)%&:�%&573�3	Ð7, :?<7HR390p1p(7P�'#PR5&>L3�=L<7=L3	>L, >)PR%95�P�'�E	%&: �<7HRPRE6,\>L36N�8+C{>)(73�@´,9E	>!>L(-,\>¦%9*7=¦<-,9=D>LPRE�PI<-,95o>L'�,9HI=L36,&NFC{Öo5-3�Ñ
,ÊQ936=)Cà@´, :?PIHRP�, =sÑb%9=GN÷PR5t_�5-J9HRPR')(÷@M%&=s36,&EG(î% @¦>)(73�82,9')PRE �HR3�Q936H¦E6,\>L3�J9%&=)PR36's*-'D3�N°PR5 %9*-=�'D>)*-NFC&È�Ò)<236<7<236=LÔ-ÈsÒS>L=)*2EGÖ+Ô-È
, 52NïÒ)NF%&J&Ô-0±1p(73!>L,&E	PI>BÖ+57%\Ñ#HR36NFJ&3#>)(-, >b%&8FÁS36E	>L'B, =L3!, HR:?%&'D>
, HRÑp,`C+'�52, :?36N?')<2%&5&>G, 5736%9*-')HRC�,\>�>L(73�8-,&'DP�EpHI36Q936H4Å´Õ#%o')EG(?3�>
, Hð0RÈ!É�Ëoä\ÌoÎ�:?,`C÷(-,`Q93�PR5-E	=L36,&'D3�N÷<-,9=D>LPRE�PI<2, 5o>L'6Ü�<7=L%9<^3�5-')P >SC
>)%�:},9<ªÑb%9=GN7'­PR5ï,�573�Ñ HR,957J9*2, J93/%95o>L%�>L(736')3s8-,&'DP�E � HR3�Q936H

E�, >)36J9%9=LPR36'6È+,95-N�>)(7P�'#87P�,9'#E�%9*7H�N{3	ÐFP�'S>�%\Q&3�=#, 5-N{, 8^%\Q93�,95oC
<7=L3	@M36=)365-E	3?EG(7PRHRNF=L3�5ª%9=�,&NF*7HI>L'­:?PRJ9(o>�(-,`Q93�>)%�:}, <ªÑB%&=LN-'
@M%9=/*75F@´,9:?PIHRPR,9=?%98FÁS3�E�>L'/%&5&>L%�8-,&'DP�E � HR3�Q936HBE6,\>)36J9%&=)PR36'60 K 36E �%952N²È«Ñb3�@M%&*75-Nà>)(-, >?J&PIQ+PR57Jª<-, =)>)P�E	PR<-, 5o>G'�:?%9=L3�>)(-,95÷%95-3
3	Ð7,9:/<-HI3�(-,9N�,�NF=G, :},\>LPRE�3��Z36E�>­%95�(7%\ÑÙ>)(736C�J93�5-3�=G, HRP � 36N
>)%?5736Ñ %&8FÁS36E	>L'6È7E�, *2'DPR57J�>)(736:¡>)%}')3�HR36E�>�,9HIHZ%987ÁS36E�>G'#,\>p>)(-3
:?%&'D>­')<^36E	PIÞ2E�>L, ÐF%957%&:/P�E�HI36Q93�H�')<-, 5-5736N�8oC�>)(73?3	Ð7,9:/<-HI3�'
, 52Ns57%�%98FÁS3�E�>L'B8^3�C9%&5-N?>L(-,\>pHI36Q936HÛ0�1p(7P�'BÞ-5-NFPR57J/PR'bE	%&5-'DP�' �>)365o>�Ñ#P >L(�N73�Q936HI%&<7:?3�5o>L,9H²'S>L*-NFPR36'#PR5�Ñ#(-PREG(�EG(7PRHRN7=)365�J&PIQ&3�5
>SÑb%�3	Ð7, :?<7HR36'�@M=)%&: N7P��Z3�=L3�5o>�8-,&'DP�E � HR3�Q936HBE6,\>)36J9%&=)PR36'­Ñb3�=L3
')PIJ&57P Þ^E�, 5o>LHICÂ:/%&=)3�HRPIÖ&3�HRC÷>L%ïJ936573�=G, HRP � 3{>)%à%9>)(736=s%98FÁS3�E�>G'
% @�>L(73?'),9:/3�'D*7<^3�=L%9=GNFPR5-,\>L3�E�, >)36J9%9=LC9È2=)36HR, >)PRQ93�>L%�EG(7PRH�NF=)365
J9PRQ9365�%&57HRC�,?'DPR57J9HR3­3	Ð7, :?<7HR3}Åðãb,9HIH�, 5-,95ÀÈ²É6Ë&å9ËoÎ�0

ë *7=!=L36')*7HI>L'­, H�')%�NFP8�^36=!@M=L%9: >L(73?NF3�Q&3�HR%9<7:?3�5o>G, H£HIPI>)36=L, �>)*-=)3BPI5�PI:?<^%9=)>L, 5o>£Ñb,`CF'604k£PI=G'S>�È\ÑB3«@M%9*752N�,�ío*-,9HIPI>L, >)PRQ93bNFP @ �@M3�=L3�52E	3�PR5ªJ93�5-3�=G, HRP � ,\>)PR%95{@M=L%9: %&573�H�, 8^3�HR36N�3	Ð7, :?<7HR3�Q&3�= �')*-'#'D36Q936=L,9H2H�, 8^3�HR36N�3	Ð7, :?<7HR36'60Q�°(7PRHI3­J&3�5736=L,9HIP � , >)PR%95}@M=L%9:
,ï')PI57J&HI3�3�Ð7, :?<7HR3�NF36E�=)3�,9')36NÓ,9E6E	%9=GNFPR57Jª>)%à,ïJ&=L,&NFPR3�5o>}% @
')PI:?PRHR,9=)PI>SC�>)%�>)(73?>L36'D>�%98FÁS3�E�>L'6È²J936573�=G, HRP � ,\>LPI%&5�@M=L%9: >)(-=)363
3	Ð7,9:/<-HI3�'�@M%9HRHR%\ÑB3�N�:?%&=)3#%9@4, 5s, HRH � %&= � 57%95-39È\>L(7=)3�'D(-%9H�N�<2,\> �>)36=)540 K 36E�%95-NÀÈ4Ñb3?@M%9*75-Nß>L(-,\>�<^3�%&<7HI3sE�%9*7H�Nª*-')3}:�*7HI>)PR<7HR3
3	Ð7,9:/<-HI3�'�>)%�PI5F@M36=�(-%\Ñâ@´,9=�>L%�J936573�=G, HRP � 3s,�5736Ñ¡ÑB%&=LNÊ, >
, 5+C�HR3�Q936H�% @«')<23�E	PIÞ2E	PI>SC�PI5ª,�:�*7HI>)P � HR3�Q&3�H±>L,\ÐF%&57%9:�C{%9@«%98 �ÁS36E	>�Ö+PI5-N-'�È75-% >�ÁS*-'D>!,\>p>)(-3�8-,9')PRE¦%&=�'D*7<^3�=L%9=GNFPR5-,\>L3!HR3�Q&3�H�'�0

k±PRJ9*-=)3u�Ê')(7%\Ñ�'?>L(73�=L36')*7H >G'}% @�,Ê(7PR3�=G, =GEG(7P�E�, H�E�HI*2'S>L3�= �PR57J�Å	ÒL,`Q93�=G, J&3�HRPI5-Ö`,9J93�Ô&Îb, 5-,9HICF')PR'#,9<7<7HRPI3�N�>)%}<-,9=D>LPRE�PI<-,95o>L'6Ü
')PI:?PRHR,9=)PI>SCpÁS*-NFJ&:/365o>L'±@M=)%&:Ù>)(73#')36E�%95-N�<7(-,9')3b% @->L(73p3	ÐF<^3�= �PR:/365o>60�_B,9EG(ªHI3�,\@p% @b>)(73s>)=L3�3sE	%&=)=L36')<^%95-N7'!>L%�%9573}%&8FÁS36E	>
*-')36NßPI5ª>L(73}ÑB%&=LN�HI3�, =L57PR57J�<7(-,9')390�ÅÛk7%9=�E�HR,9=)PI>SC9È4%957HRC�%98 �ÁS36E	>L'�PI5{>)(-3�>)=G, PR57PR57Js'D3�>�, =L3�'D(7%\Ñ#540 Î?_B,9EG({PI5o>L3�=L5-, HÀ5-%+N73
E	%&=)=L36')<^%95-N7'¦>L%�,�E	HR*-'D>)36=�% @�'D>)PR:�*7HRP�>L(-,\>/, =L3}%95à,`Q936=L,9J93
:?%9=L3#'DPR:?PIH�, =�>L%�36,&EG(�%9>)(736=�>)(-,95/>)%�% >L(73�=�È95-36, =L8+C�'D>)PR:�*7HRPÛ0
1p(73­(736PIJ&(&>p% @£36,&EG(�57%FNF3­=L3�<7=L36')3�5o>L'«>)(-3­,`Q&3�=G, J&3�<-, PR=LÑ#PR')3
NFP�')')PR:/PRH�, =LP >SC}%9@4>)(-3¦%&8FÁS36E	>L'bPR5�>L(73�E	%&=)=L36')<2%&5-NFPR57J�E�HI*-'D>)36=6È
Ñ#PI>)(àHR%\ÑB36=�(736PIJ&(&>/PI52NFPRE6,\>LPI57J�J9=L36,\>L3�=�,`Q&3�=G, J&3?')PR:/PRH�, =LP >SC&0
1p(73�HR3�5-J >)(?%9@^>L(73�87=G, 52EG(?,982%\Q&3p36,9EG(?57%FNF3#:?3�,9')*7=)3�'�(7%\Ñ
:�*2EG(sû?ö ô7��')PI:?PRHR,9=4%95/,`Q936=L,9J93�, =L3�>L(-,\>�E	HR*-'D>)3�=�Ü '4:?3�:�8236=L'
>)%�36,9EG(?%9>)(736=�>)(-,95?>)%�%&8FÁS36E	>L'«PI5?>L(73�573�Ðo>B5736,9=)3�'S>«E�HI*-'D>)36=6È
Pð0 3&0IÈ7(-%\ÑéNFP�'S>LPI52E�>)PRQ93­>L(-,\>�E�HI*-'D>)36=�P�'�0

1p(7PR'£E	HR*-'D>)36=4>L=)363BE�,9<F>)*-=)3�'4PR5�,95�%98FÁS3�E�>LPIQ&3�@´,9')(7PR%95�:�*-EG(
% @À<^3�%&<7HR39Ü '«PR5o>)*7PI>)PRQ93!Öo5-%\Ñ#HI3�NFJ93�,982%&*F>«>L(7PR'bNF%&:?,9PI5�% @À%98 �ÁS36E	>L'60p_«,9EG(�%9@£>L(73�:}, PR5�E	H�,9'L')36'#*752NF3�=LHIC+PR57J}>L(73�EG(7%&PRE�3�% @
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Likelihood 
[~1/(height+ε)]

Cluster height 

26

Prior probability
[~branch length]

1.58

2.14

3.50
3.88

0

1

.208

.236

.417

.582

.417−.236 = .181

.236−.208 = .028

.021 14.08

k±PRJ9*-=)3��F×�è�PI36=L,9=LEG(-PRE6, HZE	HR*-'S>L3�=LPI5-J/%9@�')PR:/PRH�, =LP >SC�ÁS*2NFJ9:?3�5o>G'pCoPR3�H�N7'�,�>G,\ÐF%957%&:?PRE!(+Co<^% >L(736')P�'�'D<2,9E	3!@M%9=#Ñb%9=GN�HI3�, =L57PI5-J-0

'D>)PR:�*7HRP!Å´Q93�J&3	>G, 87HR39È£Q936(7PRE�HI3&È�, 57PR:}, HðÈ±<^3�<7<^3�=�È£>)=L*-EGÖZÈ�NF%9J2È
J9=L3�365�<^3�<7<^3�=�È7C&3�HRHI%\Ñ°>L=)*2EGÖ^È7,95-N{N7, HR:},\>)P�, 5^ÎBE�%9=L=)3�'D<^%952N7'
>)%°,Â57%FNF3ÊPI5é>)(-3ß>L=)363°ÅM:}, =LÖ93�N¯8+C¯,îE	PR=LE�HI3�N¯5+*7:�8^3�=�Î�0
ç�%&=)36%\Q93�=�È²:?%&'D>�% @b>)(73�'D3sE�HI*-'D>)36=L'�,9=)3?(7PRJ9(-HICªNFPR'D>)PR5-E	>)PRQ939È
Pð0 3&0IÈoÑB36HIH � 'D36<-, =G,\>L36N�@M=)%&:â%9>)(736=BE	HR*-'D>)36=L'�8+C/HI%&57J�87=G, 5-EG(-36'6È
,9'�%9573#Ñb%9*7H�N/3	ÐF<^36E�>�@M%&=�>)(-3#>L,9=)J&3	>L'�%9@²ÖoPR5-N�>)36=):}'60 ë >)(736=
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:}, PR5Âío*-,9HIPI>L, >)PRQ93�@M36,\>L*7=L36'/% @�>L(73�N7,\>G,7×{,ß')PI:?PRHR,9=)PI>SC � HRPRÖ93J9=G,9N7PI365&>!% @�J936573�=G, HRP � ,\>LPI%&5{J&PIQ&3�5�%&573�3	Ð7,9:/<-HI3&È^,95-N�:?%9=L3
, HRH � %&= � 57%95-39ÈZ=)*-HI3 � HRPIÖ&3�J&3�5736=L,9HIP � , >)PR%95�, >­>)(73}:?%&'D>�'D<^36E�P Þ^E
E	%&5-')PR'D>)365&>!HI36Q93�HðÈ^J9PRQ93�5�>L(7=L3�3�3�Ð7, :?<7HR36'60�1p(73�:},9PI5�36=)=L%9=G'
')3�3�:Ú>L%�8^3«>L%o%!HIPI>D>LHI3bJ936573�=G, HRP � ,\>LPI%&5¦>)%�82,9')PRE � HR3�Q&3�H9:}, >LEG(73�'
J9PRQ9365Ê%9573s3�Ð7, :?<7HR3s%9=�>L(7=L3�3�')*78^%9=GNFPI52,\>)3}3�Ð7, :?<7HR36'6È£,95-N

>)%+%/:�*-EG(�J936573�=G, HRP � ,\>LPI%&5?>)%?'D*7<^3�=L%9=GNFPR5-,\>L3�:},\>GEG(736'bJ&PIQ&3�5
>)(-=)363ª82,9')PRE � HR3�Q&3�H­3	Ð7, :?<7HR36'60Å��HRH�% @�>L(736')3ï3�=L=L%9=G'�Ñb%9*7H�N
8^3�3	ÐF<7H�, PR5736NîPI@�<-, =)>)P�E	PR<-,95&>G'}PR5°>)(73�ÑB%&=LNÓHR36, =L57PR57JÊ>L,&'DÖ
(-,&Nà, 5à,&N7NFPI>)PR%95-,9HB8-,&'DP�E � HR3�Q936H�87P�,9'�>)(-, >�P�'�5-% >/E6, <F>L*7=L36N
PR5÷>L(73�PR=}'DPR:?PIH�, =LP >SC�ÁS*2NFJ9:?3�5o>G'�0÷k£PRJ9*7=L3�� 8Â')(7%\Ñ�'�>)(-3�Þ->
% @p>L(73�.p,`C93�'DP�, 5ª:?%+N73�Hp,\@µ>)36=�,9N-NFPI5-J�,�87P�,9'�>L%�>)(-3s<7=LPI%&=
>)(2,\>�@´,`Q9%&=L'!>L(73?>)(7=L3�3}82,9')PRE � HR3�Q&3�H�(+C+<2%9>)(73�'D3�'�0?�°PI>)(Ê>L(7PR'
%95-3?@M=)363}<-, =G, :?3	>L3�=�È²>)(-3s:?%+N73�H�57%\Ñ <7=L%\Q+PRNF3�'�, 5ï, HR:?%&'D>
<^3�=)@M36E�>�Þ7>�>L%�>L(73�,`Q&3�=G, J93}N7, >L,àÅ�Â Ã oÆm Ë9å&Î	0�k£PIJ&*7=L36'��&E
, 52N®�9N÷PIHRHR*-'S>L=L, >)3�=L36')<23�E�>)PRQ936HICª>L(73�E	%9:?<7HR3�:?365&>G, =LCÊ=)%&HI3�'
<7H�,`C93�N�8+C�>)(73}')P � 3?<7=)PR5-E�PI<7HR3�Åb_«ío*-, >)PR%95(�&Î¦, 5-N�(+Co<^% >L(73 �')PR'/,`Q936=L,9J9PR57JïÅb_«ío*-, >)PR%95��+Î�PR5ï>)(-3{.p,`C93�'DP�, 5ª@M=G, :?3�Ñb%9=LÖZ0�©@«PR5-'D>)36,&N�% @�>L(73�')P � 3�<-=)PR5-E	PR<7HR3�Ñb3�Ñb3�PRJ9(o>¦,9HIH£(+C+<2%9>)(73�'D3�'
'D>)=LPRE	>)HRC�8+C}>)(-3�PR=�<7=LPI%&=6È7.p,`C93�'b=)3�NF*-E	3�'b>)%s,}')PI:?PRHR,9=)PI>SC � HRPRÖ93@M36, >)*7=L3¦:?, >LEG(7PR57J/E	%9:?<7*7>L,\>LPI%&5s>L(-,\>#P�'B:�*-EG(s:?%9=L3­'D*7PI>)3�N
>)%¦>L(73#J936573�=G, HRP � ,\>LPI%&5�J9=G,9NFPR3�5o>G'4%&8-'D36=)Q&36N�J9PRQ93�5�%9573p3�ÐF,9: �<7HR3�>L(-, 5�>)%�>)(73­, HRH � %&= � 57%95-3�<-,\>)>)36=)5-'B%982'D36=)Q&36Ns, @µ>)3�=B>)(-=)363
3	Ð7,9:/<-HI3�'ßÅ�Â Ã oÇm�äO�÷%\Q&3�=G, HRH�Î	0È�©@�PI5-'D>)3�,9N % @�,`Q&3�=G, J9PR57J
(+C+<2%9>)(73�'D3�'�ÑB3�EG(7%+%o'D3p%95-HIC�>L(73�:?%&'D>�HIPRÖ936HIC�%9573&È9.p,`C93�'�36' �')3�5o>)P�, HRHIC�=)3�NF*-E�36'p>L%?Þ-5-NFPR57J}>L(73�:?%&'D>�'D<^36E�P Þ^E�(+Co<^% >L(736')P�'
E	%&5-')PR'D>)365&>bÑ#P >L(s>L(73!3�Ð7, :?<7HR36'60�è�3�=L39È&>)(-, >bP�'p,�=L36,&'D%&5-, 87HR3
'D>)=G,\>)36J9C{,\@µ>)36=!')3�Q&3�=G, H²3	Ð7,9:/<-HI3�'�87*F>�@´, =�>L%+%�E	%&5-'D36=)Q\, >)PRQ93
J9PRQ9365{ÁS*-'S>/%9573�3	Ð7, :?<7HR3�ÅbÂjÃ�o~m�ä\å�%\Q&3�=G, HRH�Î	0 K PI:?PRHR,9=)PI>SC �8-,&'D3�N�:?%+N73�H�'±%9@-E�, >)3�J&%9=LC!HR36,9=)5-PI57J�>)(-, >£PR5-E�%9=L<2%&=L, >)3«')3�HR36E �>)PRQ93�, >D>L3�5o>)PR%95/>)%�NFP8�Z3�=L3�5o>B'D>)PR:�*7HR*-'�, >D>)=LPR87*F>)3�'�ÅbÉ­=L*-'LEG(7Ö93&È
É6Ë&ËC�&Î�E	%&*7HRN÷PI5Â<7=LPI5-E�PI<-HI3�,9E6E	%9:?%FN7, >)3s>L(736')3{=)3�'D*7HI>L'6È�87*F>
57%9>BÑ#PI>)(7%&*F>B:},\ÁS%&=«:?%FNFPIÞ2E�, >)PR%95À0�1p(736')3�:?%FNF36HR'«>SC+<7PRE6, HRHIC
=L3�HRC�%95Ê3�=L=L%9= � NF=LPRQ93�5�HI3�, =L57PI5-J�,9HIJ&%9=LP >L(7:}'�È4Ñ#(7PREG(ï,9=)3?57%9>
E�,9<-, 8-HI3p% @ZHR36, =L57PR57J¦@M=)%&:°ÁS*-'D>«%95-3b%&=�,!@M3�ÑÓ<2%o'DPI>)PRQ93#3�ÐF,9: �<7HR36'�, 52N�57%¦573�Jo,\>LPIQ&3«3	Ð7,9:/<-HI3�'�È ,95-N�HR%\Ñ � N7PI:?3�52'DPR%95-,9Ho')<-, �>)P�, H4=)36<7=)3�'D365o>L,\>LPI%&5-'B% @�'S>LPI:�*7HIPðÈ7Ñ#(7P�EG(�, =L3¦5-% >#ÑB36HIH � 'D*7PI>)3�N>)%?=L3�<7=L36')3�5o>LPI57J},/87=L%&,&N}>L, ÐF%957%&:�C}% @�%987ÁS36E�>#Ö+PR5-N7'60

Ê º«·�½},)¼-%+¾SºB·-%�*�·�»HËG¼�¸7¼�¹& Ù»�¾D¹& 4½^¸7¾Sº«·°%
Õ#3�'D3�, =GEG(à%95ÓÑB%&=LNàHI3�, =L57PI5-Jß(-,&'/% @µ>)365Â<-P >)>)36NÂ=L*7HI3 � 82,9')36N,9E6E	%&*75o>L'#ÅðãBH�, =LÖZÈ7É6Ë+äY�oÎ4,9J&, PR5-'D>�')PR:/PRH�, =LP >SC � 8-,9')36N�,9E�E�%9*75o>G'
Å´$&%95-36'½Ì K :?P >L(ÀÈ�É�Ë9ËJ�oÎ�È^%9=­=G,\>)PR%952, HRPR'D>!,9E6E	%&*75o>L'/Å´.bHI%+%&:{È
É6Ë&Ë9åoÎ«Q&3�=G'D*2'#3�:?<7PR=)P�E	P�'D>!,9E6E	%9*-5&>G'�ÅðÇ!*7PR573&È±É�Ë9Ì9ÍoÎ�0x��5�E	%95 �>)=G,9'D>6Èp%&*7=}ÑB%&=)ÖÂ'D*7J&J93�'S>G'?82%9>)(¯,Ê573636Nî, 5-Nî,Ê:?36,95-'?>L%
:?%\Q93!8236C9%952N�')%9:?3�%9@À>)(73�'D3­E	H�,9'L')PRE!NFPREG(-% >)%&:?PI3�'�È+PR5�%9=GNF36=
>)%/3	ÐF<7H�, PR5�(-%\Ñ°<236%9<7HR3!HR36,9=)5�,�(7PR3�=G, =GEG(7P�E�,9H-Q9%FE6, 87*7H�, =LC/% @
Ñb%9=GN7'�@M%&=B%&8FÁS36E	>bÖ+PR5-N7'bJ9PRQ9365�%&57HIC},�@M3�Ñ¯=G, 52NF%9:á<^%&')P >LPIQ&3
3	Ð7,9:/<-HI3�'�%9@�36,9EG( ÑB%&=LN²Ü 's=L3	@M36=)365o>L'60 Õ�, >)(736=�>L(-, 5 Þ-5-N �PR57Jï'DPRJ95-'?%9@!3�ÐFE�HI*2'DPRQ936HICï=L*7HR3 � %9=s')PR:/PRH�, =LP >SC � 8-,9')36NïHR36,9=)5 �PR57J-ÈÀÑb3/@M%9*752Nß:?%&=)3/% @#,�>)=G, 5-')P >LPI%&5ÀÈZ@M=L%9: J&=L,&NF36N�J93�5-3�= �, HRP � ,\>LPI%&5à,\@µ>L3�=/%957HRCß%&573�3�Ð7, :?<7HR3�(-,&NÊ82363�5÷%&8-')3�=LQ936Nß>L%
, HRH � %&= � 57%95-3bJ&3�5736=L,9HIP � , >)PR%95},\@µ>L3�=B>)(7=L3�3�3	Ð7, :?<7HR36'«(-,9N}8^3�365
%982'D36=)Q&36N²0W�°(-PIHR3�'D<^36E�PR,9HFE�,9')36'£%9@->)(-3p.p,`C&36')PR,95�@M=L,9:?3�Ñb%9=LÖ
E	%&=)=L36')<^%95-NFPR57JÊ>L%Â<7*-=)3ª'DPR:?PIH�, =LP >SCÓ%9={=L*7HI3ß:?%+N73�H�'�E�%9*7H�N
,9E6E	%&:/%FN7, >)3{3�PI>)(736=}3	Ð+>)=L3�:?3�'?% @�>L(7P�'?8236(-,`Q+PI%&=6ÈB%957HRCï>)(-3
@M*7HRH�.p,`C936')P�, 5à:?%FNF3�HpP�'}E�,9<-, 87HR3�%9@!:?%FNF3�HRPR57J�>L(73{>)=G, 5-')P �>)PR%95�@M=)%&:Ù')PR:/PRH�, =LP >SC � HIPRÖ93�>L%�=L*7HI3 � HRPRÖ93�8^3�(-,`Q+PR%9=±%98-')3�=LQ93�N!%&5
>)(-PR'�>L,9')ÖZ0B1p(73�.b,`C&36')PR,95�@M=G, :?36ÑB%&=)Ö�,9HR')%?87=LPI57Jo'p>)%&J93�>)(736=
>)(-3�%9=L3	>LPRE6, H4E�%95-'D>)=G, PR5o>L'#%&5�<2%o')')PR87HI3�ÑB%&=LN{:?36,957PI5-J&'6È2')*-EG(
,9'�>)(73�>L, Ð+%&57%9:?P�E�, 5-N�82,9')PRE � HR3�Q&3�HÀ87P�,9')36'6È^Ñ#P >L(�'S>G,\>LPR'D>)P�E�,9H
<7=LPI52E	PR<7HI3�'¦:/%&=)3�>SC+<7PRE6, HRHIC�,&')')%FE	P�,\>)3�N�Ñ#PI>)(ß>)(73/3�:?<7PR=)P�E	P�'D>
>)=G,9N7P >LPI%&5ÀÈo')*-EG(s,&'�>)(-3!')P � 3�<7=LPI5-E�PI<-HI3¦, 5-N?(+C+<2%9>)(73�'DP�'«,`Q&3�= �, J&PI5-J-0�m�%�%&573�%9@²>)(73�'D3�@´,9E�>L%9=G'�Ñb%9=LÖ+'�Ñ#P >L(7%9*F>b>)(-3�% >L(73�=G'60
ãB%952'S>L=L,9PI5o>L'­<-=)%\Q+P�NF3}'D*FÄsE�PI365&>�'D>)=L*-E	>)*7=L3}PI5ª>L(73sHR36, =L5736=6Ü '
(+C+<2%9>)(73�'DP�'�')<-,&E	3�,95-Nï<7=LPR%9=�<-=)%&8-, 87PRHRP >LPI3�'�>L%�3�52, 87HR3�=L36, �')%95-,987HI3�'D>L, >)P�'S>LPRE6, HÀPR5F@M3�=L3�52E	36'�% @�ÑB%&=LN�:?36, 5-PI57J?@M=L%9:ÃÁS*-'S>
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(a) Bayesian model

  3 subordinate1   3 basic    3 superordinateExamples:

(c) Pure similarity model (Bayes minus size principle)

(d) Pure rule model (Bayes minus hypothesis averaging)
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(b) Bayesian model (including basic−level bias in prior)

k£PIJ&*7=L3j�-×�A�=L36NFP�E�>LPI%&5-'b% @£>)(73�82,9')PRE­.p,`C93�'DP�, 5s:?%FNF36H4, 5-N�>)(-=)363�Q`,9=)P�, 5o>G'«@M%&=p>)(73�N-,\>L,/PR5�k±PRJ9*-=)3?É90

,�@M3�ÑÚ=L,95-NF%&:�<2%o'DPI>)PRQ93­3�ÐF,9:?<7HI3�'�0
K >)PRHIHðÈ/>)(73Ó(-,9=LNF3�'S>Êío*736'D>)PR%95-'ª%9@sHI3�, =L57PI5-J =L3�:}, PR5Ã*75 �')%9HRQ936NÀ0t�°(73�=L3�NF%+36'}>)(73�(+C+<^% >)(-36')PR's')<-,&E	3�E	%&:/3�@M=L%9:sê��=L3�E�%95-'D>)=G, PR5o>L'�%95à>L(73{(oC+<^% >L(736')PR'/')<-,9E�3�HR36, =L573�NÊ%9=/PI5 �5-, >)3�êÍ��5�%&57J9%&PI5-J�Ñb%9=LÖ^È²Ñb3?, =L3�3	ÐF<7HR%9=LPR57J�(7%\Ñ *75-')*7<236= �Q+PR')36N�HI3�, =L57PI5-J�, HRJ9%&=)PI>)(-:?'�:?PIJ&(&>¦823/*-')36N�>L%�8^%+% >G'S>L=L,9<�,

(+C+<2%9>)(73�'DP�'s')<-,9E�3�@M%&=s'D*-<236=)Q+P�'D3�NÓE�%95-E�3�<F>sHR36,9=)5-PI57J20¯k7%&=
3	Ð7,9:/<-HI3&È-E�,95{E�HI*-'D>)36=)PR57Js,9HIJ&%9=LP >L(7:}'BHRPRÖ93­>)(-3�%9573�Ñb3­*-'D3�N
>)%�E�%95-'D>)=L*-E�>�%&*7=�>L, Ð+%&57%9:?P�E«(+C+<^% >)(-36')PR'�')<-,9E�3b'D>)PRHRH7823�')*-E �E	3�')'D@M*7HRH&Ñ#(-3�5�,9<7<7HRPI3�N­>)%!:/%&=)3B<7=LPI:?PI>)PRQ93�<^3�=GE	36<F>)*-,9H&=L3�<-=)3 �')3�5o>L, >)PR%95-'£% @^%98FÁS3�E�>G'�È PR5-'D>)3�,9N�% @^,&NF*7HI>�(o*-:?,95-'6Ü 'DPR:?PIH�, =LP >SC
ÁS*-NFJ&:?3�5o>L'Gê Ï 3�5736=L,9HIP � , >)PR%95-'!% @�>L(73?.b,`C&36')PR,95�@M=L,9:?3�Ñb%9=LÖ
, H�')%ª(-%9H�NÓ')%9:?3�<7=L%9:?P�'D3�,&'?82%+% >G'S>L=L,9<7<7PR57Jï:?36EG(-,957P�'D:}'6È
PR5ÂQ+PR=D>L*73�%9@�>L(73�PR=s, 87PRHRP >SCÊ>L%ª<-=)%&<-, Jo,\>)3�<7=)%&8-, 8-PIHRPR'D>)P�E�PI5 �@M%9=L:},\>LPI%&5?@M=)%&:â=G,`ÑÓN-,\>L,�*7<}>)%�PI5-E�=)3�,9')PI5-J9HRC�(7PRJ9(736=«HR3�Q&3�H�'
% @«,98-'D>)=G,9E�>LPI%&5À0�A�36=)(-,9<-'#Ñb3�8^3�J&PI5�HRPI@M3�Ñ#PI>)(ß,�(+Co<^% >L(736')P�'
')<-,9E�3�%9@!(+C+<2%9>)(73�'DP�'?'D<-,&E	3�'��ï36,&EG(÷36:�8^%+N7CoPR57JïNFP8�^36=)365o>
<^%&'L'DPR87HR3/E�%95-'D>)=G, PR5o>L'!%95ªÑB%&=LN�:?3�, 57PR57J&'-��, 5-N�J9=L%\ÑØPI5o>L%
>)(-3�:?%&'D>�*-')3	@M*7H±%9573�'���>L(7%&')3�Ñ#(7P�EG(�E	%&5-')PR'D>)365&>LHIC�E	%&5o>L, PR5
>)(-3s823�'S>�3�ÐF<7HR,95-,\>LPI%&5-'­% @p>L(73}ÑB%&=LN � >L% � ÑB%&=)H�N�<-,9PI=LPI5-J&'­Ñb3
3�52E	%9*-5&>L3�=½��>)(-=)%&*7J9(ß>)(73s'L, :?3?:?36EG(-,95-')PI:}'­% @#.p,`C93�'DP�, 5
PR5F@M3�=L3�5-E�3­*-'D3�N�>)%}HR36, =L5�,95+Cs%9573­57%\Q&3�H²Ñb%9=GN²0
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  3 subordinate1   3 basic    3 superordinateExamples:

k£PIJ&*7=)3j�2×�;¦,\>G,/@M=)%&: EG(7PRHRN�Ñb%9=GN�HR36,9=)5736=L'60

�ß3�,9=)3�, H�')%�Ñb%9=LÖ+PI57J�>)%}3�Ð+>)3�52Ns>L(7PR'�HIPR573�% @�=L36')36, =GEG(}>L%
'D>)*-NFPR36'�% @�EG(-PIH�NÊHI3�, =L573�=G'6È£,95-NÊ>)%ß'S>L*-NFPR36'�% @�8^% >)(Â,9NF*7HI>L'
, 52N�EG(7PRHRNF=L3�5�HI3�, =L57PI5-J�Ñb%9=GN7'#@M%&=!57%\Q&3�H±%98FÁS3�E�>L'60�k£PIJ&*7=)3��
')(7%\Ñ�'�')%9:?3s<7=L%9:?P�'DPR57J�<7PRHI%9>�N7, >L,�@M=L%9: ,�'D>)*-NFCªÑ#PI>)(�� �C93�, = � %&HRN�EG(7PRH�NF=)365ÀÈZ*-')PI57J�@´, :?PRHIP�, =¦%98FÁS3�E�>G'�PR5ß,�NF36')PIJ&5�, < �<7=L%`ÐFPI:},\>L3�HRC�<2, =G, HRHI36H²>)%�>)(73/, 8^%\Q93�,&NF*7HI>¦'D>)*-NFC&0!¿4PIÖ&3�>)(-3
,9N7*7H >G'�È�EG(-PIH�NF=L3�5îJ9PRQ9365Â>L(7=L3�3�3�ÐF,9:?<7HI3�'}% @�,Ê57%\Q&3�H�Ñb%9=GN
,9N-, <F>s>L(73�PR=�J&3�5736=L,9HIP � , >)PR%95-'�>L%ï>)(73ß, <7<7=L%9<-=)P�,\>L3�HI36Q93�H�% @
')<23�E	PIÞ2E	PI>SC9È4,9H >L(7%9*-J9(ß>)(736PI=�')*7<236=)%&=LN7PI5-, >)3/J936573�=G, HRP � ,\>LPI%&5-'
, =L3�HR36'L'­E	%&5-'DP�'D>)3�5o>�0!�°(73�5ªJ9PRQ9365}ÁS*-'D>­%&573/3	Ð7, :?<7HR39È²EG(7PRH �NF=L3�5Ù'D(-%\Ñ ,îJ9=G,9N7PI365&>�% @?J936573�=G, HRP � ,\>LPI%&5 :�*-EG(éHRPRÖ93Ê>)(-3
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