@I eI lI 1 Nina S. Hsu, Margaret L. Schlichting, and Sharon L. Thompson-Schill NEUB oS cIENEE
UNIVERSITY 0f PENNSYLVANIA C t f C t N : U : t f » I :
enter 10r cognitive Neuroscience, university or Fennsylvania
* n.s. 9
INCI ' - ' ' ' ' ' 100.00% - 100.00% 1 | y ” :
A c_er;]tral pr:cn(:lple |fn feature basedhtheorieg of semantic memory is the differential — > 6 O arrsrr— C o_I or+sh ape subjects
weighting of some features over others [1-3]. S 50.00% - 8 Shape 3 8000% - > 7 1| ®shape ) assigned higher general
c o = 6 1 similarity ratings to same-
: - g - - O 60.00% - ®  60.00% - © _ _ _
Some of these features are diagnostic —they serve to distinguish or otherwise é 2 S 5- colored object pairs than did
conspicuously differentiate one item from others [6,7]. o 40.00% - § 40.00% - 5 4- “shape” subjects (p < 0.03).
o | o o € 20.00% - S 5000% - g 37 We replicated this result
In determining feature diagnosticity, we argue for a distinction between when a feature Z O N 2 7 when comparing stimuli
i i iti 0.00% - 0.00% - . 1 l
Is available and needed, and when it is actually used. i Socond COLOR + SHAPE SHAPE | shared across both groups.
Color adjective order Condition Different color Same color
YlELD oy : : : « ” : : : Object pair
When listing object adjectives, “color+shape” subjects (n = 29) listed color first - jectp -
88% of the time, whereas “shape” subjects (n = 34) listed color first only 45% of
the time (p < 0.001). Notably, the groups demonstrated comparable explicit - -
. . . . _ object color knowledge. r A
Color is necessary in order to Color is available but not needed In ) J if you flipped a CARROT over
distinguish lemons and limes. order to distinguish stop signs and F M R I R ES U LTS would it stand up straight?
yield signs. . y
Correlating behavioral and Correlating color prioritization Comparing novel items Comparing common items
Using color as the diagnostic feature, we used a training paradigm to Group (training) effect neural similarity and task activity by subject and color prioritization and color prioritization
Investigate how diagnostic features interact with semantic representations. 06 B Color + Shape N N e 2 07 07
- W Shape qm " " e, . 0.6 0.6 o
N 3 0.4 R T S "o b fos 2 o5 .3 o
IC__G g é 0 ‘.‘:i %o .o. ’:l //’// '§ 0.4 s § 0.4~ f', 0.4~ ¢ ’ ’ °
METHODS : £ s I B R Y
—_— o o % W m ¢ * Um %0 7 0 : — ‘ + == | m = . . = = 3
75 :\2 . Z 5 ’:. --" RN ;. L e . ¢ 2 0.00 0.25 ] 0.50 0.75 o 1.00 a2 g-f om -: . : : =S 2'? W Fruitsiveggies
= stom o o m 0.4 o 2" o [ Household items
Subjects learned one of two novel object sets over the course of four sessions: 2 02 - T s s 4 s s 1 s os o - "0 o 05  oms 1 "0 om 05 om 1
LC) Left Lingual Behavioral color similarity rating Percentage of time object color listed first Proportion of time color listed first Proportion of time color listed first
COLOR + SHAPE: SHAPE: E 0.6 - 17 C+S:r=0.22# 0.4 04
G : * 5 S:r=-0.13 ¢
S 0.5 - Q ¢ :ot 2 .
= © 04 - 2 Q > 0.3 = o o o 0.3 o o o
k5 = e 5 : g s ° £ I o
---- ---- "'q:) HC=> f“:02 K f; 5 02 5By g 5 02@ g ¢ = ¢
= T 5 0 : : 5 "t 5 .
whemp voothe yerts dorth whemp voothe yerts dorth GC) LE E’ 0 3_0.5 f ; 0.1 c\ﬁ 0.1
T ° 1
- - - - - - - - o _1:1 2 3 : 5 6 7 | | | | 0.‘25 0.‘5 0.‘75 ‘II | | 0.é5 0.‘5 0.|75 jl
Left Fusiform Behavioral color similarity rating Proportion of time color listed first Proportion of time color listed first
klarve chulge screll fulch klarve chulge screll fulch 7 . P ———— 02 - 0.2 -
ol o g 0.6 o ® i . S:r=0.03 * o I
| . w oom ¥ = o ® - o ® o -
> 05" ¢ ¢ o 3 > e o = | ] m o ®
---- -- o35 B AR N - SETE R TN
(D) ®© = — . 2 £ | o I‘.... RN LR R © = ® 2 m = Vo ®
e M o | Y ﬁlg\- —o¥ | | ey g c ‘ . ‘ * c e
thull hinch nidge jarmed thull hinch nidge jarmed q.é % HGC—) B % 02 % .:l.'l.:. mm @ s oy B N < 2 2 ° 0 0.25 0.5 0.75 1 B ’ 0 025 o 0.5 0.75 1
oM — oN i Z 55 :0 . = e u o oS 2 o 2 u °
. . .. . . . .. 3 =0 # el e . 01 g ® O
Color is necessary, shape is not sufficient. Color is available, shape Is sufficient: o = 5 N e - -
P (O OeCt Shape) — 033 P (O OeCt Shape) — 100 o2 Left Inferior Temporal Gyrus 1 ‘ Bzhavior:ﬂ colofsimila?ity rati:lg ° ° > Percentage of time object color listed first 0 Proportion of time color listed first 02 Proportion of time color listed first
P (object | color) =0.50 P (object | color) =0.50
P (object | shape AND color) = 1.00 P (object | shape AND color) = 1.00

Following training, subjects performed a number of behavioral tasks, including / D | SC U SS | O N \

adjective generation and pairwise general similarity ratings:
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1. purple arve distinction taps into semantic representations. anterior gradient in ventral temporal cortex.
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3. round 12934567809  These results parallel previous work demonstrating differences in conceptual * |n conjunction with a parallel investigation of common object categories,

4. Very dissimir Very smiar knowledge for blind versus sighted subjects [8]. these results suggest some similarities and differences in how feature

\ diagnosticity interacts with both object category types. /

Thirty-two of these subjects (n = 16 for each group) performed a shape retrieval

task while undergoing fMRI, answering yes/no shape questions about the objects. . . . .
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