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Similarity and Emergence in Conceptual Combination

Merryl J. Wilkenfeld and Thomas B. Ward

Texas A&M University

The influence of similarity on emergence in interpretations of conceptual combinations was assessed. Partici-
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Co
pants wrote two definitions for each of eight similar and eight dissimilar word pairs and then listed the imp
features of each definition. Those features were compared with the features collected from a different g
participants who listed the characteristic properties of the parent concepts presented individually. Feature
for the combinations but not for the parent concepts separately were considered emergent. Similar pair
fewer emergent features than dissimilar pairs, and first attempts at defining the combinations produce
emergent features than second attempts. Definitions of similar pairs more often assigned a property of o
cept to the other, whereas definitions of dissimilar pairs more often identified a thematic relation between th
cepts. Similar pairs and first attempts also had higher proportions of features from within the structural align
of the combinations’ parent concepts. The results are consistent with the influence of structural alignment
ceptual combination and with a “quick fix” hypothesis. Members of similar pairs, which could easily be alig
facilitated the identification of a property of the modifier to project onto the head noun, and their comp
structures required little emergent modification to incorporate the projected property. Dissimilar pairs, w
structures were less readily alignable, provided fewer projectible properties, required more emergent modi
to incorporate them, and more often required participants to go beyond the alignable properties of the pare
cepts to achieve coherent interpretations. On second definitions, participants may have pursued less sat
secondary alignments that led to less property projection more emergent features.© 2001 Academic Press
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is our capacity to produce and comprehend 
ceptual combinations that merge previously s
arate concepts into units that express 
thoughts and stimulate new ideas. Because c
binations can describe things that were pr
ously unlabeled, such as “homepage,” “soc
mom,” and “couch potato,” they can serve to 
pand the language and have even been link
creative productivity (Donaldson, 1991; Mo
ley, Doares, & Mumford, 1992; Mumford
Baughman, Maher, Costanza, & Supinski, 19
Rothenberg, 1979).

A particularly intriguing aspect of conceptu
combinations is that they can yield emerg
properties, that is, properties that people iden
as being characteristic of a combination but
of either of its constituents (see, e.g., Hampt
1987, 1997; Hastie, Schroeder, & Weber, 19
Kunda, Miller, & Claire, 1990; Murphy, 1988
21
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understood to be personal electronic entries
the World Wide Web, properties that peop
would be unlikely to list as being characterist
of either “homes” or “pages” considered sep
rately. Such emergent properties can be tr
novel in the sense that they appear in the com
nation without being present at all in the repr
sentation of either parent concept, or they c
merely be newly salient in the sense that they
in the representation of one or both parent co
cepts but low enough in importance that peo
would not think to list them when considerin
the parents in isolation. Either type of eme
gence, however, reflects a change in the way
concepts are interpreted; even in the new
salient case, an attribute that was unimport
enough to come to mind for either constituent
isolation becomes prominent in the combin
tion. Determining the factors that underlie su
changes is essential to a complete understan
of how people interpret combined concepts.

A second and potentially related aspect
conceptual combination is that the same co
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bination can yield multiple forms of interpre
tation, includingrelation linking, in which the
constituent concepts play complementary ro
in some thematic relation;property interpreta-
tion, in which a property is projected from on
concept to the other; andhybridization, in
which the combination is seen as a cross
blend between the constituents (see, e.g., W
niewski, 1997b). For instance, a combinati
such as “zebra horse” could yield the re
tional interpretation of “a horse for herding z
bras,” the property interpretation of “a stripe
horse,” or the hybrid interpretation of “an an
mal that is a cross between a zebra and
horse.”

The present research focused on both
these aspects of conceptual combination
more specifically on how the degree of simila
ity between the parent concepts of a combi
tion can influence both the form of the interpr
tation and the amount of emergence that occ
It also focused on the extent to which simila
ity-based effects on interpretations and em
gence are either interrelated or distinct fro
one another.

Our focus on similarity stemmed initiall
from anecdotal reports as well as experime
findings and theoretical proposals that lead
the expectation that emergence will be invers
related to the similarity of a combination’s co
stituents. Anecdotally, creative people fro
many different disciplines report that they u
combinations as a source of creative ideas 
that conceptual combination is particularly i
spiring when the components of the combi
tion are dissimilar (Donaldson, 1991; Rothen
berg, 1979). The implication is that the mo
divergent the component concepts are, the m
emergently creative the outcome will be.

Consistent with these anecdotal reports, th
is suggestive experimental evidence for a li
between similarity and emergence, particula
from studies using intersective or conjuncti
combinations, in which an entity is specified
being simultaneously a member of two co
stituent categories. For instance, Kunda et
(1990) had participants describe either a tar
person who is a member of a “surprising” co

junction of social categories (e.g., a person w
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is Harvard-educated and a carpenter) or a p
son who is a member of one or the other of t
constituent categories (e.g., a person who
Harvard-educated or a person who is a carp
ter). They found evidence for emergent prop
ties in that the descriptions of the conjunctio
contained properties that were not listed for
ther of the constituent categories (e.g., Harva
educated carpenters were sometimes descr
as nonmaterialistic, whereas Harvard educa
persons or carpenters alone were not). Us
similar procedures, Hastie et al. (1990) fou
more emergent properties for incongruent th
for congruent conjunctions (e.g., Republican s
cial worker versus Republican bank teller), a
Hampton (1997) reported a great deal of em
gence for imaginary conjunctions with no ove
lapping members (e.g., furniture which is al
fruit). Although surprisingness, congruence, a
set overlap are not necessarily direct indicat
of the similarity of a conjunction’s constituent
it is reasonable to suppose that less surpris
more congruent, and more overlapping co
stituents are more similar to one another th
are surprising, incongruent and nonoverlapp
constituents. Consequently, the results prov
at least suggestive support for an inverse re
tion between similarity and emergence.

Building on these earlier findings, the prese
studies used a more direct measure of con
similarity (i.e., participants’ ratings) and a
sessed the degree to which interpretations
similar and dissimilar noun–noun combinatio
yield emergent properties. They also extend
the earlier findings to nonpredicating combin
tions that can take many forms of interpretat
other than joint membership in their constitue
categories. That is, we used combinations, s
as “helicopter blanket,” which would be un
likely to be interpreted as the class of things t
are “helicopters and also blankets” but whi
could reasonably be interpreted in a variety
other ways. Because these types combinat
are especially common, it is essential to und
stand how they are interpreted and how the s
ilarity of their constituents affects their inte
pretation. In addition, by examining suc
combinations it is possible to determine the 
hotent to which the form of interpretation (e.g., re-
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lation linking versus property interpretatio
and the amount of emergence are interrelate

The present work also stemmed from a co
bination (no pun intended) of theoretical pe
spectives on conceptual combination. To
count for the presence of emergent propert
Kunda et al. (1990) proposed that the surprisi
ness of a social conjunction prods people to
gage in causal reasoning to explain how a ta
person might be a member of two incongru
social categories. In a related vein, other inve
gators have suggested that people might dev
mental simulations or engage in other forms
reasoning to resolve apparent conflicts that a
from considering simultaneous membership
otherwise discrepant categories (e.g., Hamp
1997; Hastie et al., 1990; Thagard, 1984).

These various types of reasoning mechani
are particularly applicable to conjunctive ca
gories for which simultaneous membership
incongruent categories would force people to
to resolve conflicts between potentially inco
patible properties of those categories. Howe
we suspect that the mechanisms also apply m
generally to other forms of conceptual combi
tion. Consequently, we anticipate that, even
noun–noun combinations in which the ent
need not be simultaneously a member of 
contrasting categories, the degree of simila
between the constituent categories will still 
fluence the number of emergent properties 
served.

It is important to note, however, that althou
conflict resolution processes may come i
play when people interpret combinations, th
reasoning processes alone cannot provid
complete account of the interpretation proce
For example, although surprisingness clea
provokes causal reasoning, there must be s
means by which the surprisingness of a c
junction is initially determined. In addition, fo
combinations for which the entity is not spe
fied as a member of both constituent catego
there must be some process by which a pe
develops a reasonable idea of the nature o
link between the constituents to begin with. A
minimum, there must be processes that can 
to interpretations in the form of relation linkin

property projection, and hybridization.
 EMERGENCE 23
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Although a number of models can expla
how people might arrive at relation linking i
terpretations (Cohen & Murphy, 1984; Murph
1988; Shoben & Gagne, 1997), and others p
vide an account of conjunctive interpretatio
(e.g., Hampton, 1987), most do not predict 
full range of interpretation types. In contra
Wisniewski’s (1997a, 1997b) dual-proce
model posits two distinct mechanisms in an
tempt to account for all three types of interpre
tion, and it also has implications for how sim
larity will influence interpretations.

To account for property and hybrid interpre
tions, Wisniewski proposed a comparison a
construction process that uses the principle
structural alignment (see, e.g., Markman 
Gentner, 1993) to align the representations
the constituents, identify their commonaliti
and differences, determine which properties
the modifier should be projected onto the h
noun, and instantiate some new version of 
selected properties in the head noun. The c
parison process competes with a scenario 
ation process, which seeks to identify differe
but complementary roles for the modifier a
head noun in a thematic relation. The proces
are assumed to run in parallel, with the comp
ison and construction process potentially cul
nating in property interpretations or hybridiz
tions and the scenario creation proc
potentially culminating in relation linking inter
pretations. Which process “wins,” and hen
which type of interpretation is expressed fo
given combination is assumed to be influen
by the similarity of the component concepts.

The dual-process model correctly predicts 
fact that combinations of parent concepts t
are similar to one another lead to more prope
interpretations, whereas dissimilar pairings le
to more relation linking (Wisniewski, 1996
1997a, 1997b). Because similar concepts sh
many commonalities and alignable differenc
(i.e., differences that exist along some comm
underlying dimension), projecting properti
from one concept onto the other is straightf
ward. For example, a comparison of the sim
concepts “guitar” and “harp” could readily ide
tify an alignable difference in the number 

strings and lead to the property interpretation, “a
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six-stringed harp.” In addition, similar entitie
would tend to have the capacity to fill similar
roles, which could make it difficult to constru
a relational scenario in which they would pl
differentroles. In contrast, the limited alignab
ity of the attributes of dissimilar concepts (e
“couch” and “skate”) makes it difficult to fin
properties of one that could reasonably be p
jected onto the other to form a property interp
tation. A scenario construction process, ho
ever, might readily identify complementa
roles for the differing objects, leading to a re
tion linking interpretation (e.g., “a runnerlik
object for moving a couch”). High similarit
does not rule out relation linking (e.g., “zeb
horses” that “herd zebras”), nor does low sim
larity preclude property interpretations (e.g.,
large skate that seats three”), but variation
alignability and role-filling capacity would in
crease the likelihood of property interpretatio
for similar pairs and relation linking interpret
tions for dissimilar pairs.

Given the possibility that similarity might in
fluence both the extent of emergence and
form of the interpretation, it is essential to ca
fully assess the degree to which those effects
interrelated or separate. Our view is that, e
though low similarity may increase both t
likelihood of emergence and the probability
giving a relation linking definition, there is n
direct connection between the amount of em
gence and the form of the given interpretati
Relation linking does not foster emergent pr
erties any or more or less so than property in
pretation. Rather, either type of interpretat
may or may not contain emergent properties

To see how emergence can occur for all ty
of interpretations, and to set the stage for c
sidering the complexity of the linkages betwe
similarity, interpretation type, and emergence
is important to note that people’s understa
ings of combined concepts are richer than 
shorthand labels that refer to the projected p
erties or relations. This is due, in part, to the f
that projecting a property or relation is b
viewed as a constructive process of integra
knowledge into the head noun of a combinat
rather than as simply a matter of placing 

exact copy of a known property or relation int
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its representation (see, e.g., Wisniewski, 19
2000). The process of constructing the interp
tation may entail modifications to the prope
or relation being projected or to the head no
receiving it, either of which could result i
emergence. In addition, properties contained
a concept’s representation are not independ
of one another, so that a change in one prop
(as indicated by a property interpretation) mig
imply potentially emergent changes in othe
(see, e.g., Medin & Shoben, 1988). For instan
a “guitar harp,” defined via the property inte
pretation of “a six-stringed harp,” may diffe
from ordinary harps in several ways that a
connected to its having six strings (e.g., si
shape, manner of play, and type of mu
played), and the strings may well be expected
differ from ordinary guitar strings in ways th
make them more appropriate for the structure
a harp (e.g., larger, thicker, and made of a diff
ent material). Similarly, for a pair such as “he
copter blanket,” the relation linking definition o
“a blanket to cover a helicopter” would almo
certainly not simply refer to an ordinary blank
thrown over an ordinary helicopter. Rather, fo
helicopter blanket to adequately serve the r
of a protective cover, it would have to diffe
from ordinary blankets in several ways, inclu
ing size and material composition. Cons
quently a person might need to modify the re
resentation of “blanket” to allow it to play suc
a role, and the modifications could take the fo
of emergent properties.

Because judged similarity is an indicator
how alignable concepts are, to the extent int
pretations are driven by an alignment proce
comprehending similar pairs should result
less emergence than comprehending dissim
pairs. When interpreting a similar combinatio
the existence of readily alignable structur
would not only facilitate the identification of a
alignable difference and the projection of th
associated value from the modifier to the he
noun, the absence of major conflicts across
aligned structures would allow a “quick fix.
That is, there would be little pressure to modi
either of the constituents or to import properti
from outside the alignment to achieve a sat

ofactory definition. For example, a comparison
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process would not identify many strongly in
congruent or conflicting properties of zebr
and horses, so that “a striped horse” could p
vided a satisfactory definition of “zebra horse
without requiring the person interpreting th
combination to make major modifications
their representations of “horse” or the zebra
stripes. There would be little need for the re
soning processes described earlier to reso
conflicts and, consequently, few emergent pro
erties would be expected. As with the link b
tween similarity and interpretation type, this
a relative, not absolute argument. High simila
ity would not preclude emergent properties, b
would be expected to reduce their likelihood
occurrence.

In contrast, dissimilar pairs, whose discrepa
structures do not readily align, do not allow
quick fix or easy integration of the properties
one concept into the other. Thus, attempting
define a dissimilar combination would ten
more often to push the processor beyond 
characteristic attributes of the component c
cepts to resolve conflicts or explain how t
concepts might be integrated. For example, if
alignment process yielded a property interpre
tion for a dissimilar pair (e.g., “a large skate th
seats three” for the combination “couch skate
that process would also presumably reveal d
crepancies between the structures of the com
nent concepts. Consequently, the projec
property would tend to require more modific
tion to integrate it into the head noun than in 
case of a similar pair, a point that Wisniews
(1998) has recently demonstrated. In additi
the dependent nature of concepts’ properties 
plies that there would need to be greater mod
cation of the head noun as well. The represe
tion of skate, for instance, would need to 
drastically altered (e.g., eliminating properti
such as “laces” and “worn on feet”), and t
modifications would likely contain emerge
properties, such as “motorized” (to explain ho
a three-seater couch skate might move) or “s
belts” (to hold the seated skaters in place).

Because property interpretations are assum
to result from an alignment process, and 
cause the similarity between concepts is gen

ally thought to be indicative of the alignabilit
 EMERGENCE 25
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of their properties, the predictions regarding 
link between similarity and emergence ar
clearest for property interpretations. The ca
for a connection between similarity and eme
gence in relation linking definitions is less clea
because they are assumed to result from a s
nario creation process rather than from an alig
ment-based comparison process. Emergence
relation linking definitions might be influenced
by the ease with which the component concep
could play complementary roles in a scenari
but similarity has not generally been viewed a
indicative of that ease.

An important reason for entertaining the po
sibility of a link between similarity and emer
gence even for relation linking interpretation
however, is that the dual-process model assum
that the comparison and scenario processes 
in parallel. Thus, it is conceivable that emerge
properties that are activated while attempting
plausible interpretation via comparison cou
make their way into the final interpretation eve
if it took the form of a scenario-based relatio
linking definition. Put differently, the processe
need not be viewed as entirely insular. Indee
conflicts identified in the alignment and com
parison of the modifier and head noun cou
well serve as guides to the types of emerge
modifications that would be needed to allow th
head noun to play its role in the relation. For e
ample, a discrepancy in size could prompt th
idea that a helicopter blanket would need to 
very large (with respect to typical blankets), an
a discrepancy in material type (sharp metal ve
sus soft fabric) could suggest that a protecti
helicopter blanket would need to be made of
stronger material than is typical for blanke
(e.g., canvas).

A final issue to be examined is the extent t
which emergence changes as people are as
to generate second definitions for the sam
pairs. If emergence is inversely related to th
ease of alignment, then, all other things bein
equal, there should be more emergent prope
ties observed in later attempts at defining com
binations. This is because the easiest alignme
would be expected to be used first, leading to
subsequent reliance on secondary, less satisf
ytory alignments. Whether the shift should be
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stronger for similar or dissimilar pairs is unce
tain. Because an initial quick fix is more read
available for similar than for dissimilar pair
the requirement for a second definition mig
produce a greater shift toward emergence
similar pairs, as that initial alignment adva
tage is used up on the first definition. Altern
tively, it is possible that similar concepts ha
many easily alignable differences, such t
other quick fixes are available for subsequ
definitions.

To summarize, the present studies test 
main predictions of the “quick fix” hypothes
that combinations of dissimilar concepts w
yield more emergent features than combinati
of similar concepts and that second definiti
will yield more emergent features than first d
initions. An additional goal of this research w
to differentiate between the methods of com
nation used (e.g., property interpretation ver
relation linking) and the likelihood of eme
gence occurring.

To test these predictions a multiphase exp
ment was conducted. In the first phase, pairs
similar and dissimilar concepts were identifie
In the second phase, participants listed att
utes of the parent concepts of those comb
tions to provide a feature base of attributes t
characterize each concept in isolation. In
third phase, a different group of participants d
fined the combinations and listed their attr
utes. Attributes present in the third but not t
second phase were considered to be emerg
Participants in the third phase gave two defi
tions of each combination so that we could
sess changes in emergence with multiple
tempts at interpretation. The final phase h
participants list commonalities and differenc
for the pairs of parent concepts so that interp
tations from the third phase could be charac
ized in terms of the extent to which they ma
use of commonalities, alignable differenc
nonalignable differences and extraalignm

f

en-
t y

milk, motorcycle carpet, and pudding metal.

1 There was one other pair that had a rating higher than
6.7 which was not included. This pair wassnowmobile bass
and was eliminated because it was apparent that the partici-
pants had considered “bass” to be a fish (a living creature)
rather than a musical instrument, as was intended.
eatures.

PHASE ONE: SELECTING SIMILAR AND
DISSIMILAR STIMULI

This phase of the study was designed to id
ify similar and dissimilar pairs of concepts b
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having participants rate the similarity of a larg
set pairs selected from the domain of “nonlivin
things.” The pairs receiving the highest and lo
est ratings were selected for use in later phas

Method

Participants. The participants were 53 Texa
A&M undergraduates from the psychology pa
ticipant pool. In return for their participation
students received course credit in an introd
tory psychology class.

Stimuli. A list of 90 word pairs was formed
by selecting items from the following cate
gories: tools, musical instruments, wheeled v
hicles, nonwheeled vehicles, natural item
manufactured items, containers, and furnitu
The list of pairs contained 45 pairs that we
assumed to be similar and 45 pairs that we
assumed to be dissimilar. Each individual wo
was used at least twice, once in a similar p
and once in a dissimilar pair. These pairs we
organized on a list by randomly interspersin
similar and dissimilar pairs. The final list of 9
pairs was then presented in two orders, one
reverse of the other, to control for order e
fects.

Procedure. Participants were asked to rate th
similarity of each pair using a Likert-type scale
which was next to each pair. Scale valu
ranged from 1 to 7, with 1 indicating that th
items were completely similar and 7 indicatin
that they were completely different.

Results

Participants’ ratings were used to select t
eight most similar pairs and eight most dissim
lar pairs. The similar pairs, which each h
mean ratings lower than 3.2 were saw scissors,
drill hammer, train trolley, sled ski, pool puddle,
cup bowl, guitar harp, and dirt mud. The dis-
similar pairs, which all had mean ratings high
than 6.7, were oil bag, couch skate, airplane
puddle, helicopter blanket, computer ski, car
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PHASE TWO: FEATURE DATABASE FOR
INDIVIDUAL CONCEPTS

In this phase, a feature listing task was u
to obtain a database of features associated 
the individual constituent concepts of the 
combinations chosen in Phase One. The d
base was generated to allow an assessme
emergence in a subsequent combination 
(Phase Three). Features found to be assoc
with a given combination in Phase Three w
considered to be emergent only if they did 
appear in the database of features for eithe
its constituent concepts.

Method

Participants. The participants were 63 Tex
A&M undergraduates from the psychology p
ticipant pool. In return for their participatio
students received course credit in an introd
tory psychology class.

Stimuli. The 16 pairs of words that were s
lected in phase one were separated into a 
domly ordered list of 30 single words (tw
words were in two combinations each, the
fore, there were only 30 unique words to te
Each word was presented on a page with t
other words to allow for enough room to write
least six features for each word.

Procedure. The participants were told that w
were interested in what features make up t
definitions of various words and that th
should write down at least six features that 
scribe each word that they were about to 
They were further instructed to avoid pure
personal or idiosyncratic free associations to
words. Participants were given 50 min to wr
features for all 30 words.

Results

Each feature was entered into a datab
under the word that it defined. Features were c
lated within the database to ensure that s
onyms were noted, but even features that w
only listed by one participant were include
This procedure of including even those featu
mentioned by only one person was intended
provide a list of features of the parent conce
that was as comprehensive as possible. The

sulting database of more than 11,000 featu
D EMERGENCE 27
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about emergence.

PHASE THREE: CONCEPTUAL
COMBINATION AND EMERGENCE

In this task, participants interpreted all 1
combinations. They gave two definitions fo
each pair, and after completing all of the pai
wrote feature lists for each definition. The r
sponses were used to determine if there wa
difference in number of emergent features d
pending on whether the parent concepts w
similar or dissimilar and to assess whether a
such observed difference persisted across mu
ple attempts at interpreting the combinations.

We operationally defined emergence as 
listing of an attribute for a combination but no
for either of its parent concepts alone, which 
lowed us to capture changes in the interpretat
of the concepts, whether they reflect the gene
tion of truly novel properties or merely an in
crease in the salience of the properties. Spec
cally, we considered features listed for th
combinations to be emergent only if they we
not in the database of features listed for each
the parent concepts.

This method of determining emergence d
fers from that used by Hampton (1987), wh
considered features to be emergent if they w
judged by participants to be true of the combin
tion but not of the parent concepts alone (s
also Hampton, 1997). This type of emergen
judgment is particularly appropriate for reaso
ably familiar combinations (e.g., birds that a
also pets), where most participants would defi
the combinations in the same way and the
would be consensus about the likely features
the combination. If everyone interprets “p
bird” to refer to a real bird that would also be
pet in the ordinary sense, then it is reasonable
ask whether the majority judge “living in 
cage” to be true of “pet birds.” If the majority
does so, but only a minority judge “living in
cage” to be true of “pets” or “birds” in isolation
then the shift in ratings can be taken as an in
cator of emergence.

In the present study, however, our combin
tions were unfamiliar and novel. We expect
resthat our participants would develop many
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unique definitions for the pairs of words and t
their features would make sense primarily in 
context of those definitions. For example,
only one person defined motorcycle carpet a
field of thousands of motorcycles,” that pers
might go on to list the emergent property 
“crowded” for the combined concept. Witho
providing the context of such a definition, it 
unlikely that most raters would agree th
“crowded” is true of “motorcycle carpet” be
cause they would be judging the feature in re
tion to their own idiosyncratic interpretation 
the meaning of “motorcycle carpet.” Thus,
feature that really did emerge from the indiv
ual’s processing of the combination would n
be counted as emergent simply because o
raters would have their own distinct definitio
of the combination.

It would be impractical to have raters jud
each listed feature in the context of each lis
definition (e.g., to judge whether “crowded”
true of motorcycle carpet when it is defined
“a field of thousands of motorcycles” and 
judge whether “greasy” is true of motorcyc
carpet when it is defined as “a mat to put und
motorcycle when you work on it,” and so on
And although it would have been feasible to o
tain judgments about the features with respec
the component concepts in isolation, witho
corresponding judgments for the combinatio
we would not have been able to assess whe
the features were seen as being more trueof the
combination than of either of its constituen
Because of this important difference, we did n
use the “judgment” definition of emergence. W
were concerned that many emergent prope
would be lost simply because they were not 
derstood by the majority of participants. In ad
tion, the listing and rating procedures have b
found to yield comparable results (e.g., Hastie
al., 1990; Kunda et al., 1990), so it is unlike
that our pattern of results is driven solely by o
use of the listing measure.

Method

Participants. The participants were 65 Tex
A&M undergraduates from the psychology pa
ticipant pool. In return for their participation

students were given course credit in an introdu
 AND WARD
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tory psychology class. One participant failed
complete all definitions and was excluded fro
all analyses.

Stimuli. The stimuli were 16 word pairs, the
highly similar and 8 highly dissimilar pairs th
were chosen in Phase One. The pairs were 
sented in two different orders generated at r
dom. Each pair was presented with two lin
below it labeled “def:” with spaces between t
two lines. There were 4 pairs per page to al
room for writing feature lists.

Procedure. The participants were told that w
were interested in how people define n
phrases. They were asked to think of and w
down two different definitions for each of the 
pairs and were given 16 min to complete 
task.

Once the first part of the task was complet
the participants were asked to further descr
what each of their definitions meant. They we
instructed to list features that something wou
need to be considered a good example of e
definition they wrote. Participants were told
write those features directly beneath each d
nition that they wrote and to come up with a d
ferent set of features for each definition. Parti
pants were given 35 min to complete this tas

Results

Several dependent variables were examin
the number of emergent features per pair, to
number of features for each pair, and method
combination for each definition. Each depen
ent variable was calculated separately for e
of the two attempts at defining each combin
tion. In addition, preliminary analyses include
an evaluation of the effect of test form (each
the two random orders) on each of the va
ables. As the two test forms yielded no signi
cant main effects or interactions, the data w
collapsed across test form for all subsequ
analyses.

Number of emergent features. To determine
the number of emergent features, the datab
of features from the feature listing task we
compared to the definitions and feature li
from the conceptual combination task. If fe
tures listed for a combination (from this pha

c-were not listed for either of the parent concepts
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Different 6.26 (1.14) 6.22 (1.30)
SIMILARITY AN

(from Phase Two), those features were con
ered emergent.

During this comparison process, we look
for synonymy of features. This meant that a f
ture from the combination would be conside
emergent only if it and its synonyms did not a
pear in the parent concept feature lists. For
ample, one of the features listed for metalwas
“malleable.” Thus, when the combination pud-
ding metalwas interpreted, the feature “ben
able” would not be considered emergent b
cause its synonym “malleable” had been lis
in the parent concept database even tho
“bendable” itself had not been listed as a fea
of the parent concepts. This procedure ma
the estimate of emergence more conservativ

For each participant we derived four sepa
emergence scores by averaging across the
sponses to each of the eight individual sim
pairs and each of the eight individual dissim
pairs separately for each of the two definition
tempts on each pair. Means of these emerg
scores are shown in Table 1. Emergence sc
were analyzed using a repeated-measures a
sis of variance (ANOVA). The effect of pa
similarity was significant [F(1, 63) 5 18.22,
p , .001]. As predicted, there were more em
gent features for dissimilar pairs than sim
pairs. The effect of order of attempt at defin
(first definition vs second definition) was a
significant [F(1, 63) 5 15.47,p , .001]. This
result followed the predictions as well; parti
pants produced more emergent features in 
second attempt at defining a pair than they di
their first. Last, the similarity by order of a
tempt interaction was marginally significa
[F(1, 63) 5 3.55, p , .064]. Four pairwise
t tests were done as post hoc means com
isons, and the experimentwise error rate 
held to .025. The increase in emergent feat
from the first to the second attempt at provid
a definition was significant for the similar pa
[t(63) 5 24.37,p , .001], but not the dissimi
lar pairs. Additionally, the dissimilar pairs led 
more emergence than the similar pairs only
the first attempts at defining pairs [t(63) 5 4.48,
p , .001], not second attempts.

In addition to the preceding analysis, t
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item analysis was performed. Because simi
and dissimilar pairs are different items, this r
quired that similarity be treated as a betwee
subjects factor and order of attempt at defini
was treated as a within-subjects factor. The ite
ANOVA revealed significant effects for similar
ity [F(1, 14) 5 9.47,p , .008] and order of at-
tempt at defining [F(1, 14) 5 9.15,p , .009],
but their interaction was not significant. Thu
the item analysis confirmed the main finding
obtained from the subject analysis with the e
ception of the marginal interaction between sim
ilarity and definition attempt. The absence of
significant interaction in the item analysis re
quires that the apparently greater shift towa
emergence for second definitions of simil
pairs be viewed with caution.

Total number of features. The total number of
features was simply a count of all features (bo
emergent and nonemergent) in a response fo
given pair. This score was calculated separate
for the first and second definitions of the simila
and dissimilar pairs. Table 1 shows the mea
values of the total number of features for bo
similar and dissimilar pairs for both the first an
second attempts at defining the combination
Participants’ mean total number of feature
were analyzed using a repeated-measu
analysis of variance (ANOVA). The analysis re
vealed no significant effects of pair similarity
[F(1, 63)5 .09,p , .7652], order of attempt at
defining [F(1, 63)5 2.08,p , .1543], or their
interaction [F(1, 63)5 1.65,p , .2039]. Thus,
the effects obtained for emergent features a
not simply a byproduct of the effect of similar
ity and definition attempt on the overall ten
D EMERGENCE 29
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TABLE 1

Mean Number (and Standard Deviation) of Features
Produced by Participants

Type of pairs First definition Second definition

Emergent features
Similar 1.31 (.77) 1.67 (.88)

Different 1.73 (.66) 1.87 (.75)

Total number of features
Similar 6.36 (1.14) 6.16 (1.20)
 andency to produce features of all types; rather,
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with the predictions of his dual-process model.

s
on

Hybridization .02 (.05) .03 (.05)

2 This method of calculating ratios excluded instances of
“other” types of definitions because we had no initial theo-
retical prediction about the influence of the variables on the
unclassifiable methods. The raw means for the number of
times other methods were used are as follows: similar pairs,
first definition 5 1.61; similar pairs, second definition 5

2.22; dissimilar pairs, first definition 5 .47; dissimilar pairs,
30 WILKENFELD

they are specific to the phenomenon of em
gence.

Method of combination. To determine wha
methods of combination were used to define
pairs of words, the first author and a gradu
student (naive to the purpose of the study) ra
each definition as Relation Linking, Property I
terpretation, Hybridization, or Other. An inte
pretation was coded as involving relation linkin
if the definition identified a thematic link be
tween the two concepts, such that the conce
played complementary roles in the relation. F
example, the definition “abowl that serves as
storage place forcups” for the combinationcup
bowl identifies complementary roles for bow
and cup in a thematic relation connecting t
two parent concepts. Property Interpretation w
coded when a feature from one concept was p
jected on to the other concept. Examples
property interpretation include the definitio
“six-stringed harp” forguitar harp, which proj-
ects the six strings of an ordinary guitar onto
harp, and “slippery package” foroil bag, which
projects the slipperiness of oil onto the bag. H
bridization was coded when the definition i
volved the combination of several features
both parent concepts or a complete blending
the two concepts. For example, whendirt mud
was defined as “a combination of dirt and mu
or whensaw scissorswas defined as “a dual pu
pose tool that both cuts and saws” the definit
was coded as a hybrid. Any definition that d
not fit into any of these categories was coded
“other.” Examples of definitions that utilize
other combination methods are whenoil bag
was defined as “a lot of money” or whencouch
skatewas defined as “a reversible cover on
couch.” This coding scheme is based on one o
lined in Wisniewski (1996).

Overall, the raters agreed on 86% of the defi
tions. These judgments were used in two differ
types of analyses. The first tested the effect
similarity and order of attempt at definition on t
tendency to use each of the three major type
definition. The second evaluated the aver
number of emergent features for pairs that w
defined using each method of combination.

To examine the effect of similarity and defin

tion attempt on the extent to which each type 
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method occurred, three ratio values were ca
lated by dividing the number of times ea
method was used by the total number of defi
tions using any of the three major methods. 
example, the extent to which property interp
tations occurred was calculated as the ratio
the number of property interpretations to t
number of property, hybrid, and relational inte
pretations.2 The means for all of the ratio valu
are given in Table 2.

Each of the three ratios was examined i
2 3 2 (similarity 3 order of attempt) ANOVA.
In each case, the similarity of the pairs w
found to be the only significant effect. Prope
Interpretations were significantly more prev
lent for similar pairs than for dissimilar pai
[F(1, 63) 5 9.32,p , .003], and the same wa
true for Hybridization [F(1, 63) 5 110.87,p ,
.001]. In contrast, Relation Linking interpret
tions were more prevalent for dissimilar pa
than for similar pairs [F(1, 63) 5 113.05,p ,
.001]. These results are consistent with th
obtained by Wisniewski (1997a, 1997b) a
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TABLE 2

Proportion (and Standard Deviation) of Definition
That Were Classified as Property Construction, Relati
Linking, and Hybridization for Each Type of Pair and
Each Definition Attempt

First Second
Type of pairs Method definition definition

Similar
Property construction .53 (.25) .53 (.21)

Relation linking .23 (.20) .27 (.22)
Hybridization .25 (.20) .20 (.18)

Different
Property construction .43 (.17) .46 (.18)

Relation linking .55 (.18) .52 (.18)
ofsecond definition 5 .67.
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To determine if there was a link between t
method of combination and the level of eme
gence, the mean number of emergent featu
for each method of combination was determin
for all combination types except “other.” Mean
were calculated which preserved informati
about order of attempt at defining, and simila
ity, and can be found in Table 3.

Emergence scores were analyzed using a
peated-measures ANOVA to determine ho
emergence was affected by similarity, order 
attempt at defining, and method of combinatio
To avoid missing data for cells in the desig
only participants who gave at least one prope
interpretation and one relation linking definitio
for at least one similar and one dissimilar p
on first and second attempts could be includ
in the analysis. Because of the limited numb
of definitions using hybridization for dissimila
pairs, hybridization was dropped from th
analysis. There was a significant effect of sim
larity [F(1, 36) 5 11.90,p , .001] and of order
of attempt at defining [F(1, 36) 5 12.01,p ,
.001] (replicating earlier analyses), but no oth
effects were significant, indicating that th
method used to combine a pair did not affect 
level of emergence in the combination. In oth
words, although lower levels of similarity re
sulted in more emergence and more relat
linking, there was evidently no direct link be
tween the latter two variables. Low similarit
did not produce more emergence becauseit led
its

-
-
l,
d

y
ies
s
le
v-
e-
rs
d-
r-

h

on a first and second attempt.
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Rather, it appears to have produced each eff
independently. Likewise, dissimilar pairs re
sulted in more emergence than similar pairs,
gardless of whether the definition took the for
of property interpretation or relation linking.

Examples of emergence. Our major focus was
on the quantitative assessment of the numbe
emergent features that occur in interpretatio
of similar and dissimilar combinations rathe
than on a more qualitative treatment of the co
tent of those interpretations. In addition, the v
riety of interpretations given for the pairs make
it difficult to summarize that content. Howeve
some examples of emergent properties can h
to illustrate the richness of participants’ inte
pretations and their use of reasoning proces
that led to those properties.

Several respondents defined “helicopter bla
ket” as something like “a cover for a helicopter
and they included emergent properties, such
camouflage, fitted, durable, waterproof, fire
proof, and made of vinyl, plastic, or canva
Similarly, interpretations of “motorcycle carpet
as something like “a place to park a motorcycl
or “a cover for a motorcycle” included emerge
properties, such as cheap, tough, absorbent,
terproof, and chemically impervious. “Couc
skates” interpreted as devices for moving furn
ture sometimes included properties such 
durable, sturdy, efficient, and strong. These a
other emergent properties appear to be logica
reasonable modifications which participants i
cluded to allow the combined object to serve 
specified role.

Sensible emergent properties were not lim
ited to relation linking definitions (e.g., “pud
ding metal,” interpreted as a soft kind of meta
was sometimes specified as flowing, light, an
used to hold things together or fill empt
spaces). And although, emergent propert
were, overall, less common for similar pair
than for dissimilar ones, logically reasonab
modifications are still present. For instance, se
eral participants interpreted “sled skis” as sp
cialized skis for a particular population of use
(e.g., beginners, children, big people, and han
icapped individuals) and incorporated prope

)

)

o
re-

ties, such as safe, easy to use/balance, wide, andpair
people to develop relation linking definition

TABLE 3

Mean Number (and Standard Deviation) of Emergent
Features for Each Method of Combination

First Second
Type of pairs Method definition definition

Similar
Property construction 1.09 (0.77) 1.53 (1.03

Relation linking 1.31 (1.05) 1.83 (1.44)
Different

Property construction 1.66 (0.75) 1.96 (1.15
Relation linking 1.79 (0.85) 1.82 (0.87)

Note. Data in this table are from those individuals w
gave a relation linking interpretation and a property interp
tation for at least one similar and at least one dissimilar 
comfortable. “Guitar harps” interpreted as harps
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having guitar properties or as combined ins
ments included a variety of emergent modifi
tions to their size, shape, appearance, soun
manner of play, and “drill hammers” interpret
as hybrid combinations of a drill and a hamm
were sometimes specified as efficient, conv
c
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PHASE FOUR: CONTENT ANALYSIS OF
CONCEPTUAL COMBINATIONS

Phase Three demonstrated that emergen
more prevalent in dissimilar pairs and on sec
attempts at defining the pairs. Our interpreta
of these effects is that they are the outcome o
alignment process by which people initially e
tablish commonalities, alignable differenc
and nonalignable differences between the c
stituents of the combination (see, e.g., Markm
& Gentner, 1993). Similar pairs are more re
ily aligned than dissimilar pairs. Consequen
the interpretations for the former are more lik
than those for the latter to come from within t
readily constructed aligned representation.
contrast, the less obvious alignments for the 
similar pairs may require participants to rely 
information from outside the aligned framewo
in an effort to develop a coherent interpretat
(see, e.g., Wisniewski & Markman, 1993, for
related point).

If the differences in emergence that were 
served between similar and dissimilar pairs 
between first and second attempts at definit
are the result of a comparison and alignm
process, then it should be possible to docum
links between those findings and the res
from a task that directly taps the structural ali
ments of the pairs. In Phase Four, we exam
pair alignments by having participants list co
monalities and differences between the me
bers of each of the pairs used in Phase Th
and we coded all listed properties for each 
as being “within-alignment” features for th
pair. We then examined the content of the in
pretations given in Phase Three to determine
extent to which they included those with
alignment features as opposed to other, “ex
alignment,” features that were not listed in 
comparison task. If our interpretation is corre

definitions given in Phase Three for simila
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pairs and for first attempts should be found 
contain higher proportions of within-alignmen
features than definitions given for dissimila
pairs and second attempts. Conversely, beca
dissimilar pairs and second attempts may pu
people beyond the confines of the alignmen
those definitions should contain more ex
traalignment features.

It is important to note that extraalignmen
features are not necessarily emergent in and
themselves. For instance, participants in Pha
Two listed “downhill” as a feature forski, so
“downhill” would not be identified as an emer-
gent feature in definingcomputer skias “skiing
downhill on a computer.” However, if partici-
pants in Phase Four failed to list “downhill” as
a commonality or difference between compute
and ski (e.g., as in “skis go downhill, comput
ers do not”), “downhill” would be classified as
an extraalignment feature for the pair. It follows
then, that while extraalignment features may b
emergent ones, they are not necessarily so. W
nevertheless expect that, corresponding to t
higher levels of emergence for dissimilar pair
and second attempts, we will find more ex
traalignment features highlighted in those defi
nitions.

To provide additional information about the
role of alignment, we also classified within
alignment features as being commonalities (e.
guitars and harps both have strings), alignab
differences along a common dimension (e.g
guitars have six strings, but harps have man
or nonalignable differences (e.g., guitars hav
necks, but harps do not). Based on prior findin
(e.g., Markman & Gentner, 1983) we expect t
find that participants in the present phase w
list more commonalities and alignable differ
ences for the similar pairs and more non
alignable differences for the dissimilar pairs
More importantly, to the extent that an align
ment process occurs during the comprehens
of conceptual combinations, we should find th
alignable differences are more prevalent in th
Phase Three interpretations of similar pair
whereas nonalignable differences are mo
prevalent in interpretations of dissimilar pairs.

Finally, we have assumed that variations i

rthe similarity/alignability of the pairs influ-
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enced the likelihood and form of emerge
properties for both property and relational
terpretations, with the latter presumably occ
ring because a comparison process runs in
allel with scenario construction process (s
Wisniewski, 1997b) and guides the modific
tions that are needed for the scenario to wo
Consequently, we expect that the pattern of
atively more within-alignment features for sim
ilar pairs will be found for both property an
relation linking interpretations. An alternativ
account of the connection between similar
and emergence in relation linking interpre
tions, however, is that the rated similarity
concepts can be influenced, in part, not just
their alignability but also by their potential th
matic connections (see, e.g., Bassok & Med
1997; Wisniewski & Bassok, 1996). For in
stance, milk and cow are rated as more sim
than and milk and horse, presumably beca
of the strong thematic relation between co
and milk (Wisniewski & Bassok, 1996). Thu
to the extent that our Phase One participa
ratings of similarity were influenced by the r
lational compatibility of the concepts, th
greater emergence in relation linking interp
tations of dissimilar pairs could conceivably
driven by their lower thematic compatibilit
rather than by their limited alignability. By thi
account, the pattern of relatively more withi
alignment features and fewer extraalignm
features for similar pairs would not necessa
be expected to hold for relation linking defin
tions.

Method

Participants. The participants were 22 Tex
A&M undergraduates from the psychology p
ticipant pool, who received course credit 
their participation. Because of a failure to co
plete the task properly, the data from two par
ipants were dropped from all analyses.

Stimuli. The stimuli were the 16 word pai
that were used in the conceptual combina
task. Each word pair was presented on a pag
paper followed by either the word “commona
ties” or “differences” in parentheses. Two typ
of packets were constructed from the pag

One type requested commonalities for eight ra
 EMERGENCE 33
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domly selected pairs (car milk, guitar harp, s
scissors, motorcycle carpet, pool puddle, cou
skate, computer ski, and train trolley) and diffe
ences for the other eight pairs (pudding me
sled ski, helicopter blanket, airplane puddle,
bag, drill hammer, dirt mud, and cup bowl). Th
other type of packets requested differences
the pairs that had required commonalities in 
first type and commonalities for the pairs th
had required differences in the first type. T
order of presentation of the pairs within ea
packet was randomized.

Procedure. The participants were tested 
small groups, with half receiving each of th
two packet types. They had 40 min to list co
monalities for eight of the pairs and differenc
for the other eight.

Coding. All listed commonalities and differ
ences were entered into a database of “with
alignment” features for each pair. Subsequen
the features that had been obtained from the 
initions in Phase Three were classified as be
in the database for each pair (within-alignme
or not in the database (extraalignment). In ad
tion, responses from Phase Four were bro
down into commonalities, alignable difference
and nonalignable differences using the follo
ing coding procedures. A commonality w
identified as any listing that stated “both item
have” or “both items don’t have” some featur
Statements such as “both trains and trolleysare
modes of transportation” and “both ha
wheels,” for example, would be identified 
commonalities.

Any response that identified a difference b
tween the two items in a pair along some co
mon underlying dimension was coded as 
alignable difference. As recommended 
Markman and Wisniewski (1997), alignable d
ferences were coded for both explicit referen
to values along a single dimension, such as
sledcarries more than one person and a ski car-
ries only one person,” as well as for implicit re
erences, such as “sledsand skiscarry different
numbers of people.”

Nonalignable differences were coded for 
other differences that were listed. These diff
ences simply focused on a disparity between

n-two items without highlighting a common di-
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Different .73 .67
34 WILKENFELD

mension. An example of a nonalignable diffe
ence would be “an airplane is solid but a puddle
is not” or for the pair helicopter blanket, “a
blanketcan be homemade.”

Results

Number of commonalities and difference.
The mean numbers of commonalities, alignab
and nonalignable differences listed for simi
and dissimilar pairs are shown in Table 4.

As expected, there were significant effects
pair similarity on all types of responses. Mo
commonalities and alignable differences we
listed for similar pairs than for dissimilar pai
[t(19),5 26.27,p , .001; and t(19),5 23.41,
p , .003, respectively]. Conversely, more no
alignable differences were listed for dissimil
pairs than for similar pairs [t(19), 5 5.87,p ,
.001]. These results replicate those found 
Markman and Gentner (1993).

Content of Conceptual Combination Defin
tions. To assess the possibility that an alig
ment process led to the variations in emergen
found in the definitions from Phase Three, w
examined the proportions of features contain
in those definitions that were within-alignme
features (i.e., present in the within-alignme
database obtained from Phase Four for e
pair). That is, for each definition given i
Phase Three, we divided the number of fe
tures from that definition that were identifie
as within-alignment features by the total num
ber of features (within-alignment1 extraalign-
ment) included in that definition. The propo
tions of within-alignment features are shown
Table 5.

An ANOVA revealed that there was a signi
cantly higher proportion of within-alignmen
ar-

-
ent
und
-

n-
rio
that
si-

Different 2.39 (1.49) 2.25 (1.40) 3.49 (1.78)
ar
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features for similar than for dissimilar pai
[F(1, 63) 5 14.38,p , .001] and a significantly
higher proportion of within-alignment feature
for first than for second attempts at defining 
combinations [F(1, 63) 5 31.24, p , .001].
There was, however, no significant interact
of similarity and attempt (F , 1). The results
parallel those obtained for emergent feature
Phase Three and provide support for the i
that comparison and alignment processes un
lie those differences in emergence.

In addition, we conducted a similar analys
that also included definition type (property ve
sus relation linking) as a factor. As in the par
lel analysis from Phase Three, only the
sponses of individuals who gave at least o
property and relation linking definition for sim
ilar and dissimilar pairs on first and second
tempts could be included. Otherwise, cells
the design would have had missing data poin
Consistent with the analysis described in t
previous paragraph, this analysis revealed
significantly higher proportion of within-align
ment features for similar than for dissimila
pairs [F(1, 36) 5 7.23, p , .05] and for first
attempts than for second attempts [F(1, 36) 5
18.07, p , .01], but no other significant ef
fects. In particular, as is evident from the pa
tern of means in Table 6, there was no simil
ity 3 definition type or attempt3 definition
type interaction (F , 1) in both cases. The re
sults are consistent with the idea that alignm
plays at least some role in the emergence fo
for both property and relation linking interpre
tations. Thus, even though relation linking i
terpretations may be the result of a scena
construction process, the evidence suggests
an alignment process may also be at work

n-
es
TABLE 4

Mean Number (and Standard Deviation) of Commo
alities, Alignable Differences, and Nonalignable Differenc
Produced by Participants

Alignable Nonalignable
Type of pairs Commonalities differences differences

Similar 5.04 (1.38) 3.28 (1.54) 1.36 (1.35)
 AND WARD

r-

s

TABLE 5

Proportion of “Within-Alignment” Features Found in
Definitions for Each Type of Pair and Each Definition
Attempt

Type of pair First definition Second definition

Similar .81 .72
multaneously.
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tation for at least one similar and at least one dissimilar p
on a first and second attempt.
Although definitions for similar pairs and firs
attempts were found to contain higher prop
tions of within-alignment features, an alignme
process during conceptual combination wou
also be expected to lead to a different bala
among the types of within-alignment featur
for similar and dissimilar pairs. Specifically, b
cause an alignment process would highlig
alignable differences for similar pairs and no
alignable differences for dissimilar pairs, w
would expect that definitions of similar pai
would contain a larger number of alignable d
ferences and definitions of dissimilar pa
would contain a larger number of nonalignab
differences. Separate ANOVAs confirmed th
there were significantly more alignable diffe
ences for similar pairs (M 5 .98 alignable dif-
ferences per definition) than for dissimilar pa
(M 5 .65) [F(1, 63) 5 37.95,p , .001] and sig-
nificantly more nonalignable differences for d
similar pairs (M 5 .76) than for similar pairs
(.35) [F(1, 63) 5 126.06,p , .001]. Interest-
ingly, both analyses revealed a decreasing
liance on that specific type of feature going fro
first to second attempts [F(1, 63) 5 7.55,p ,
.01] for alignable differences and [F(1, 63) 5
10.50, p , .01] for nonalignable differences
The findings indicate a shift away from within
alignment features regardless of whether th
features are alignable or nonalignable diff
ences. Finally, there were more extraalignm

features in definitions of dissimilar pairs (.74)t
EMERGENCE 35

han in definitions of similar pairs (.54) [F(1,
3) 5 41.83,p , .001] and more extra align
ent features on second attempts than on 
ttempts [F(1, 63) 5 29.57,p , .001], again in-
icating that people were more likely to be l
utside the confines of the alignment when th
SIMILARITY AN

TABLE 6

Proportion (Standard Deviation) of Within-Alignment
Features for Each Method of Combination

First Second
Type of pairs Methods definition definition

Similar
Property construction .80 (.22) .70 (.26

Relation linking .78 (.32) .52 (.29)
Different

Property construction .75 (.17) .60 (.29
Relation linking .60 (.14) .53 (.24)

Note. Data in this table are from those individuals w
gave a relation linking interpretation and a property interp
t
r-
t

ld
ce
s
-
ht
-

-
s
le
t

-

s

-

re-

-
se
r-
nt

they attempted second definitions.

DISCUSSION

This research demonstrates the effect of si
larity on emergence and on the methods peo
use for interpreting combinations. As predicte
emergence was less prevalent for similar pa
of concepts than for dissimilar ones. In additio
there were more definitions of similar pairs th
took the form property interpretation and h
bridization and more definitions of dissimila
pairs by way of relation linking. Second a
tempts at defining a given pair also produc
more emergent properties, although this eff
was somewhat more pronounced for simi
pairs than for dissimilar pairs.

This pattern of findings suggests that a co
parison or structural alignment process opera
during the interpretation of conceptual comb
nations (see Wisniewski, 1997a, 1997b), a
that the readily alignable structures of simil
pairs allow a “quick fix” to the problem of inter
pretation. Comparing parent concepts that 
similar to each other would reveal many com
monalities and alignable differences (see, e
Markman & Gentner, 1993), which would faci
itate the identification of a property of the mod
fier to project onto the head noun, thus incre
ing the likelihood of a property interpretation
The compatible structures also would reduce 
need to modify either the projected property 
the head noun in order to allow the property
be sensibly incorporated into the structure of 
head noun and hence would decrease the lik
hood of emergence.

In dissimilar pairs, which provide less readi
alignable structures, there are fewer aligna
properties that can be directly projected, and 
dissimilarity of the parent concepts can help
scenario construction process identify differe
roles for the concepts to play in a thematic re

o
e-
air
ion. Consequently, more relation linking defini-
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tions would be expected. Even if a proper
were identified to serve as the basis for a pro
erty interpretation, the otherwise conflictin
structures of the dissimilar constituents wou
result in pressure to modify the property or he
noun, construe the constituents in unusual wa
or pursue other extraalignment solutions to 
solve potential conflicts and successfully inco
porate the property into the head noun. Presu
ably, the comparison process would identify t
conflicts and trigger reasoning mechanisms
resolve them (e.g., Hampton, 1997; Kunda 
al., 1990), which would, in turn, lead to eme
gent properties.

Strong support for the view that an alignme
process led to the pattern of results comes fr
the fact that definitions of similar pairs con
tained significantly higher proportions of fea
tures from within the alignments of the pare
concepts than did the definitions of dissimil
pairs. Conversely, definitions of dissimilar pai
contained more extraalignment features. This
exactly what would be expected if the limite
alignability of dissimilar pairs resulted in mor
pressure to go beyond the initial alignment 
achieve a satisfactory definition. In addition, th
fact that the same pattern held for property a
relation linking definitions suggests that th
alignability of the component concepts can pl
a role in determining the extent of emergen
even when the definition takes the form of
constructed scenario. The result is consist
with the idea that comparison and scenario co
struction may run in parallel, as suggested 
the dual-process account (see, e.g., Wisniew
1997b). Even if scenario construction “wins” s
that the expressed definition takes the form
relation linking, the results of the competin
alignment process can spill over into the ou
come, and indeed, any differences that are id
tified (e.g., size, shape, and material compo
tion) may help to determine the form o
emergent modifications that are needed for 
scenario to work. Finally, because an alignme
process would highlight more alignable diffe
ences for similar pairs and more nonalignab
differences for dissimilar pairs, the fact that de
initions of similar pairs contained mor

alignable differences and definitions of dissim
 AND WARD
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lar pairs contained more nonalignable diffe
ences also supports the involvement of alig
ment in conceptual combination.

The fact that there were more emergent pr
erties on second attempts at defining the com
nations can also be explained by appeal to
alignment process. In developing a first defi
tion, participants would be expected to rely 
the most direct alignment and to project a pro
erty that would require the least modificatio
When constructing a second definition, th
would be left with either a secondary proper
from the same alignment or another alignme
altogether, either of which might be less sat
factory and require more modification. The r
sult would be fewer property interpretations a
a higher probability of producing emerge
changes. Once again, the alignment data sup
this interpretation, as there were more with
alignment features in first definitions, more e
traalignment features in second definitions, a
a shift away from both alignable and no
alignable differences in going from first to se
ond definitions.

Whereas both emergence and type of int
pretation were affected by similarity, there wa
no evidence of a direct link between those va
ables. That is, there were neither more nor few
emergent properties in property interpretatio
than in relation linking definitions. Hence, de
spite the fact that ease of alignment may be
sponsible for the effects we see in the number
emergent features and in the types of interpre
tions given, it does not appear to be the case t
differences in emergence are caused by diff
ences in the ultimate form of the interpretatio
(e.g., relation linking versus property interpret
tion). Rather, it seems that differences
alignability lead independently to differences
emergence and in type of interpretation.

Although the relative frequency of propert
interpretations has recently been question
(Gagne, 2000), and by extension the need for
alignment process, our results and those fro
earlier studies by Wisniewski suggest that
alignment process does operate during peop
attempts to interpret novel combinations. Co
sequently, a complete model of conceptual co

i-bination will have to include some role for align-
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SIMILARITY AN

ment. Indeed, our results imply that even wh
relation linking definitions occur, alignmen
may be at work, at least in influencing eme
gence. Thus, a preponderance of relation link
definitions in natural cases does not necessa
diminish the possibility that alignment plays
pervasive role in interpreting combinations.

Finally, although our focus has been on
alignment process and the differential alig
ability of similar and dissimilar concepts, it
clear that other factors come into play duri
the comprehension of conceptual combi
tions. For one thing, as originally envisione
an alignment process alone could not yield
lation linking definitions because it highligh
corresponding properties and differences (e
that cars and motorcycles both have wheels
that the former have four and the latter ha
two). It does not highlight complementa
properties in a way that would allow the com
prehender to see a potential thematic rela
between the modifier and head noun. Con
quently, unless the alignment process can
extended in some way to allow it to provid
information about role-filling capacity (e.g
Sifonis & Ward, 1998), additional processe
such as scenario construction, are needed f
full account of how conceptual combinatio
are interpreted. In addition, it appears th
other aspects of a combination’s constituen
such as the salience or distinctiveness of th
features, can influence the nature of the in
pretation that is made, over and above a
variations in the alignability of those con
stituents (see, e.g., Bock & Clifton, 200
Costello & Keane, 2000; Estes & Glucksbe
2000). Thus, although we argue that alignm
is a critical component of interpreting comb
nations, and that it influences the likelihood
emergence, we recognize that it is one com
s.

s
.,

s

nent of a more complex process.
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