
Chicken	sexing

• Chicken	sexing	is	the	process	by	
which	newborn	chicks	are	
determined	to	be	male	or	female	

• Doing	this	accurately	is	worth	
$billions	to	the	poultry	industry	

• Novices	can	classify	with	50%	
accuracy	

• Experts	can	sex	1400	chicks/hour	
with	98%	accuracy

• But	nobody	
knows	how	
they	do	it

• The	difference	between	novices	and	experts	is	
perceptual	feature	learning



Subjectivity	of	features

Realists	hold	that	features	are	given	by	the	world	

•	e.g.:	color	as	physical	wavelength

Ultraviolet<- ->Infrared

But	what	are	the	bands?
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There	are	no	physical	boundaries	in	the	wavelength	spectrum;		
the	boundaries	are	mental



What	are	physical	features?
• Locke	thought	there	were	primary	qualities	that	were	

inherent	in	objects	themselves,	e.g.	size,	shape,	location	

-	while	secondary	qualities	were	mental	apprehensions	
(e.g.	color)	

• …	While	modern	physics	has	identified	a	variety	of	very	
non-intuitive	properties	as	the	only	“truly”	primitive	ones	

-	e.g.	mass,	charge,	and	spin	

• So	where	does	that	leave	ordinary	perceptual	features	like		
size,	color,	and	shape?	

-	Answer:	they	are	the	result	of	complex	perceptual	
inferences	processes	which	can	be	influenced	by	
categorization



What	is	a	“feature?”
• The	Ugly	Duckling	Theorem	(again):	

-	If	“feature”	just	means	“a	way	of	dividing	up	
objects”	then	the	UD	theorem	means	that	all	
categories	share	the	same	number	of	features	

• The	solution	is	that	the	system	has	certain	
properties	it	assumes	as	primitive	features—
other	arbitrary	divisions	among	objects	are	not	
features	

• Perception	provides	the	primitive	features.		

• ….but	perception	is	influenced	by	how	we	
categorize	the	world



The	standard	model

• Traditionally,	experiments	have	treated	the	features	
as	“given”,	and	only	the	category	as	unknown

• But	if	perceptual	features	have	to	be	inferred	just	like	
the	categories,	what’s	the	difference?	

• There	is	no	clear	answer	to	this,	except	to	say	that	
some	perceptual	feature	set	is	given	by	evolution	

• …	but	it	can	be	modified	by	training



Three	views	of	perception	vs	conception
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Attention	weighting
• In	some	influential	exemplar	models,	the	perceptual	

feature	space	is	assumed	to	expand	or	shrink	in	
proportion	to	“attention”	to	particular	perceptual	
dimensions.	
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Categorical	perception	in	speech	perception
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Categorical	perception
• Categorical	perception	is	the	tendency	to	interpret	

perceptual	features	in	a	categorical	manner	

• Objects	within	a	category	seem	more	perceptually	similar	

• Objects	in	different	categories	seem	more	perceptually	
different	

• Perceptual	discrimination	near	the	boundary	improves	
measurably		

• Note	that	this	cannot	be	explained	by	attention	weighting!
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Figure 4. (Size categorizers' d') - (No categorizers' d'). This figure shows the gain in perceptual
sensitivity that is due to size categorization training. A black rectangle indicates a positive
difference. A white rectangle indicates a negative difference. The size of the rectangle indicates the
absolute magnitude of the difference. Rectangles are placed between the two squares that are being
discriminated. A and B refer to categorization (Category A or B) of the stimuli.

the psychological scaling conducted in Experiment 1
roughly equated the psychological differences between ad-
jacent squares, the data in Table 2 for the control subjects
indicate that the scaling was not perfect; for the control
subjects, some pairs of squares are more discriminable than
others. Thus, although the test for local versus dimension-
wide sensitization is ideally a within-condition test, the
results described here take into account the slightly differ-
ent context-free discriminabilities of the pairs of squares.
This is done by comparing two differences—the differ-
ence between control and categorization conditions on rel-
evant dimension differences that straddle categories, and

the difference between the two conditions on relevant di-
mension differences that remain in one category.

To test local sensitization for size categorizers, two sets of
comparisons were formed. One set (the critical value set)
contained the four comparisons that paired a square with a
size value of 2 with a square with a size value of 3 (the
middle column of horizontally extended rectangles in Fig-
ure 4). The other set (the noncritical value set) contained the
other eight comparisons involving squares that differed in
their sizes. The d' scores for the size categorizers for each
set were adjusted by subtracting from these scores the
respective d' scores from the control condition. The ad-

• Stimuli	in	a	size-brightness	
feature	space	

• Subjects	were	trained	on	a	size	
categorization	task	

• Before	and	after	the	category	
training,	subjects	were	tested	in	
basic	perceptual	discrimination	
along	the	size	axis	and	the	
brightness	axis

• Subjects’	size	discrimination	improved	more	than	brightness	

• ->The	experiment	induced	categorical	perception	of	size


