
Word	learning	and	translation

• Word	learning	and	translation	are	analogous	

• Ostension	=	“definition	by	showing”	

• Word	-	meaning	pairs	

• What	is	referred	to	by	a	given	word	is	often	
ambiguous	(indeterminacy	of	translation)	

-	Scenes	and	sentences	are	complex	and	need	to	be	
parsed	

-	Subordinate/superordinate	status	is	always	
ambiguous	

-	Philosophical	problems,	e.g.	“Gavagai”	(Quine)



Eskimo	words	for	snow
• Supposedly,	the	Eskimos	(Yupik/Inuit)	have	many	words	for	SNOW	

-	This	turns	out	not	be	true	but	is	still	an	interesting	intuition	pump!	

• Sapir-Whorf	hypothesis:		Language	influences	thought	,	aka	Linguistic	
Relativity	(see	Hopi)	

Whorf:	Eskimos	think	about	snow	differently	because	they	have	different	
snow	words	from	us!	

Modern	perspective:	Eskimos	know	more	about	snow,	and	make	
distinctions	we	don’t	make,	so	naturally	they	have	more	basic-level	words	
for	kinds	of	snow	(cf:	horse,	cook,	gun…)	

(Thought/experience	influences	language)	

Modern	perspective:	Many	Eskimo	words	for	snow	turn	out	to	be	
morphologically	decomposable,	e.g.	“soft-snow”	“wet-snow”,	etc.		

By	that	standard	we	have	many	words	for	snow	too,	e.g.	“soft	snow”,	“wet	
snow”,	etc.



Coding	efficiency
• Shannon	(1959)	showed	how	to	quantify	information	

(bits,	bytes,	etc.)	

• In	order	to	achieve	the	most	efficient	encoding	of	a	set	
of	concepts,	assign	the	shortest	codes	to	the	most	
frequent	concepts	

• If	you	have	a	compositional	code,	this	means	that	high-
frequency	concepts	become	primitive	symbols,	and	
lower-frequency	concepts	are	expressed	by	
combinations	of	primitive	symbols	

• For	example,	assign	individual	words	to	very	frequently	
encountered	concepts	(lexicalization),	and	multi-word	
phrases	to	superordinate	concepts	and	subordinate	
concepts



Morse	code

Morse	code	obeys	Shannon’s	
principle:	the	more	frequent	the	
symbol,	the	shorter	its	code



Lexicalization
• The	result	is	that	expertise	in	a	domain	area	leads	to	

the	recoding	of	complex	concepts	into	basic-level	
concepts,	i.e.	lexicalization	

-	Horse	experts	call	horses	mares,	stallions,	geldings,	
etc.	

-	Novices	cook	and	bake.	Experts	boil,	roast,	braise,	
sear,	parbioil,	et.	

• Cultural	differences	can	be	seen	as	differences	in	
expertise	

• But	notice	this	does	not	entail	qualitative	differences	in	
concepts—just	a	reassignment	of	code	lengths



Linguistic	labels	aid	categorization

indicated that they were overwhelmingly more attuned to the

distinction in the heads than to the distinction in the bases;
subjects used adjectives like ‘‘pointy’’ versus ‘‘fat’’ and ‘‘bumpy’’

versus ‘‘smooth’’ when asked to verbalize the difference between
the two categories.

The stimuli were presented on a black background on a 17-in.
computer screen and subtended 81 of visual angle. Responses
were collected using a gamepad controller. For the label con-

dition, the categories were associated with the nonsense labels
‘‘leebish’’ and ‘‘grecious,’’ which were displayed in a white, 16-

point font.2

Training Procedure
Subjects were told to imagine that they were explorers on an-

other planet and were learning about alien life forms. Their task
was to determine which aliens they should approach and which

they should move away from. On each training trial, 1 of the 16
aliens appeared in the center of the screen. After 500 ms, an
outline of a character in a space suit (the ‘‘explorer’’) appeared in

one of four positions—to the left of, to the right of, above, or
below the alien. Subjects were instructed to respond with the

appropriate direction key depending on the category of the alien.
For instance, if the explorer appeared above the alien, they

needed to press the ‘‘down’’ key to move toward the alien or the
‘‘up’’ key to move away; after the key press, the explorer moved
toward or away from the alien, as indicated. Auditory feed-

back—a buzz for an incorrect response and a bell for a correct
response—sounded 200 ms after the explorer stopped moving.

In the label condition, a printed label (‘‘leebish’’ or ‘‘grecious’’)
appeared to the right of the alien 300 ms after the feedback.
After another 1,500 ms, the alien (and label, in the label con-

dition) disappeared from the screen, and a fixation cross marked
the start of the next trial. The total trial duration and exposure to

the stimulus were equal for the two conditions.
The pairing of the labels with the categories (move away vs.

move toward) and with the perceptual stimuli (left vs. right side
of Fig. 1) was counterbalanced across subjects. Subjects in the
label condition were told that previous visitors to the planet had

found it useful to name the two kinds of aliens, and that they
should pay careful attention to the labels. All subjects received

the same number of categorization trials (nine blocks of 16 trials
each) and had equal exposure to the stimuli. The only difference

between the two conditions was whether or not a verbal label

appeared after each response.

Testing Procedure
Following the training trials, subjects completed a test phase.
On each test trial, one of the aliens appeared in the center of the

screen, and the task was to classify it as a kind to be approached
or escaped from. No feedback was given, and the names learned
in the label condition were not presented. So that we could

determine whether subjects had formed category represen-
tations or just memorized specific examples, the test stimuli

included not only previously categorized stimuli, but also pre-
viously unseen stimuli from the learned categories. There were

four blocks of 24 trials each (16 old stimuli plus 8 new stimuli
that tested generalization performance).

Results and Discussion

Training Phase
All results were analyzed using repeated measures mixed-

design analysis of variance (ANOVA), with condition (label vs.
no-label) as a between-subjects factor and block as a within-
subjects factor. Initial analyses revealed that there were no

differences between different stimulus-label, label-response,
and stimulus-response pairings, all Fs< 1, so these factors were

collapsed for subsequent analyses. Performance improved over
time, F(8, 42) 5 33.12, p < .001, Zp

2 ¼ :45, with final perfor-

mance in both conditions reaching asymptote near the ceiling by
the end of the 144 training trials. The label group was signifi-
cantly more accurate (M 5 .88, SD 5 .11) than the no-label

group (M 5 .80, SD 5 .17), F(1, 42) 5 9.03, prep 5 .98,
Zp

2 ¼ :15. The label group also learned to categorize signifi-

cantly faster, as revealed by a significant Condition " Block
interaction, F(8, 336) 5 2.59, p < .05 (Fig. 2). For instance,
subjects in the no-label group reached the 80%-correct level of

performance after approximately 72 trials; subjects in the label
group reached the same level of performance after approxi-

mately 30 trials.
Reaction times did not differ between the conditions (label:

M 5 1,229 ms, SD 5 254 ms; no-label: M 5 1,178 ms, SD 5

Fig. 2. Mean classification accuracy in the training and test phases of
Experiment 1. Error bars indicate standard errors of the means.

2Although the labels may appear to have surface properties typical of ad-
jectives, the instructions encouraged subjects to think of the labels as referring
to kinds, rather than properties. To confirm the intuition that the context of the
instructions encouraged participants to treat the labels as referring to kinds, we
had 13 naive subjects read the instructions for the label condition and answer
the following question: ‘‘Do you think the label ‘grecious’ [‘leebish’] refers to a
kind of alien or to a property possessed by an alien?’’ Only 2 of the 13 subjects
answered that ‘‘leebish’’ referred to a property (significant by two-tailed bino-
mial test, p < .05). Five of the 13 subjects (p 5 .29) indicated that ‘‘grecious’’
referred to a property (perhaps because of this label’s unintentional similarity to
‘‘gracious’’). There was no evidence that the two labels differed in their ability to
facilitate categorization performance.
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Human	performance

•	Lupyan	et	al.	(2007)	trained	subjects	on	two	novel	categories,	either	
(a)	with	verbal	labels	
(b)	without	verbal	labels	

•	Verbal	labels	aid	learning	even	when	they	provide	no	information	

In experiments such as those conducted on infants by Wax-

man and her colleagues, the labels are semantically empty. A
different sort of labeling influence can be seen in older children.

For instance, learning to associate small, medium, and large
groupings with the labels ‘‘baby,’’ ‘‘mommy,’’ and ‘‘daddy,’’ re-

spectively, facilitates relational judgments, enabling children to
transfer the size relation to novel stimuli; in this case, the effect
of the labels is tied to their semantics (Kotovsky & Gentner,

1996; Ratterman & Gentner, 1998).
A second line of research on how labels affect category

learning builds on James’s (1890) law of dissociation by varying
concomitants—the idea that associating A with B on one occa-

sion and with C on another leads to A becoming dissociated from
both B and C, and thereby becoming a more abstract object.
Extending James’s reasoning, Miller and Dollard (1941) hy-

pothesized that associating different responses with otherwise
similar stimuli should increase the perceived difference be-

tween the stimuli. Miller and Dollard saw object names as a kind
of motor response, and so hypothesized that associating un-
differentiated stimuli with different names increases the

differences between the stimuli and facilitates placing them into
separate categories. This hypothesis was tested with mixed re-

sults because the relevant experiments failed to control for
stimulus familiarity (e.g., Arnoult, 1953; Battig, 1956; Rossman

& Goss, 1951), and it was unclear whether increased discrim-
inability or facilitated categorization arose from the learned
associations between stimuli and labels or merely from addi-

tional experience with the stimuli (Gibson & Gibson, 1955;
Robinson, 1955).

It is important for us to be clear about what we mean by the
term label. We use the term to refer to anything that is (a) con-
sistently correlated with a category and (b) used to refer to a

category. The category can comprise objects, sounds, actions,
spatial relations, and so on. In principle, any cue can serve as a

label, and what counts as a label is a function of experience and
environment. Individuals proficient in a sign language treat

motor gestures as labels, whereas the subjects in the study re-
ported here, being hearing college students, have had an im-
mense amount of experience treating words (both oral and

written) as labels.
It is often through words that people come to know what cat-

egories are relevant. For instance, calling certain objects
‘‘chairs’’ suggests that chairs are a useful and relevant category.

The question addressed by the present work was not whether
labels facilitate category formation because they point out the
relevant categories, but rather whether labeled categories are

easier to acquire than unlabeled categories because they have a
name—even when categorization can be performed without

relying on labels. Thus, the two experiments we report in this
article are the first to directly test the idea that labels make
category differences ‘‘more concreted’’ (James, 1890, p. 333).

Our experiments address two main questions: Are labeled cat-
egories easier to learn than unlabeled categories even when the

labels are entirely redundant, contributing no additional infor-

mation? How does associating stimuli with verbal labels com-
pare with learning a nonlinguistic category association?

EXPERIMENT 1

In the first experiment, we measured performance of subjects
learning to associate novel objects with behavioral responses.

Some subjects performed this task while learning names for the
stimulus categories, and others did not learn names. We ex-

pected that if it is easier to learn named than unnamed cate-
gories, performance would be superior in the former condition.

Method

Subjects
Forty-eight Carnegie Mellon University undergraduates (ages
18–24) participated in the experiment for course credit. The

subjects were randomly assigned to label and no-label groups.
Data from 4 subjects were excluded because they did not follow
instructions. Data for the test phase of the experiment were not

available for 2 subjects because of experimenter error.

Materials
The stimuli were a subset of the YUFO stimulus set (Gauthier,

James, Curby, & Tarr, 2003). Items in one category (shown on the
left in Fig. 1) had flatter bases and a subtle ridge on their
‘‘heads.’’ Items in the other category (shown on the right in

Fig. 1) had more rounded bases and smoother heads. Subjects’
responses on a questionnaire following the category training

Fig. 1. The two categories learned by the subjects. The stimuli on the left
have flatter bases and a subtle ridge on their ‘‘head’’; the stimuli on the
right have more rounded bases and a smoother head.
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Stimuli

Category	2Category	1

•	If	words	aid	categorization,	can	they	induce	categorical	perception?	


