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ABSTRACT 

Across many disciplines that study innovation, there is strong agreement that forming 
combinations is an essential activity in creating new ideas. There is much less agreement about 
how conceptual distance in the combinations affects the evaluations of the ideas. In this work, 
we study the effect of conceptual distance in one common form of combination in ideas for new 
products, a comparison that highlights a focal attribute. We find that conceptually far 
comparisons produce less appealing concepts. We rule out the explanation that far comparisons 
are simply unsound or inappropriate: ideas with conceptually far, but still appropriate, 
comparisons have less appeal on average. Further, we find no evidence that far comparisons 
produce greater variance in appeal. Descriptions of ideas like the ones we study are relevant at 
multiple points in the new product development lifecycle, as written descriptions of ideas are 
used early, in idea generation, and later, in communication about the product.  
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There is a healthy debate across the many fields that study innovation about whether the most 

appealing solutions come from combining distant elements, close ones, or something in between. 

In this paper, we contribute to that debate by looking at a specific but common type of 

combination, statements for new product ideas that include attribute comparisons. Such 

comparisons can be an efficient way to describe a new idea, leveraging knowledge of something 

familiar. 

Consider this idea: “Plastic stemless wine glasses that have a lid, like a travel coffee mug, for 

carrying wine on the go.” Readers can quite automatically transfer what they know about lids 

from the travel coffee mug to apply that knowledge to the new setting, the wine glass (Gentner 

and Markman 1997; Gregan-Paxton and Roedder John 1997; Moreau, Lehmann, and Markman 

2001; Gregan-Paxton and Moreau 2003).  

Companies use short descriptions of new products at multiple points in the new product 

development lifecycle. As one example, they use them in the fuzzy front end during idea 

generation, when raw ideas are first proposed with short verbal descriptions (Khurana and 

Rosenthal 1998, Markham 2013, Kornish and Ulrich 2014). The raw ideas are used as the basis 

for deciding which ideas warrant further investment. As another example, companies also use 

short descriptions in preparing for the launch of new products, when marketers consider different 

ways to describe new products to prospective customers (Moreau, Markman, and Lehmann 

2001; Hoeffler 2003; Jhang, Grant, and Campbell 2012). Thus, having a better understanding of 

the effects of conceptual distance can improve the use of verbal descriptions of ideas throughout 

the new product development process. 
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In this paper, we study the role of conceptual distance in a specific type of comparison, one that 

illustrates product features in verbal descriptions. Our inquiry focuses on two research questions:  

1. What is the relationship between distance of comparisons and idea appeal, on average? 

2. What is the relationship between distance of comparisons and variance of idea appeal? 

The more general question—of whether close or far combinations (of any type, not necessarily 

comparisons) make the best ideas—has attracted a lot of attention. Thus, the relevant literature 

for these questions, especially the first one, is broad. The breadth comes from the variety in 

contexts, in what constitutes the elements whose distance we examine (attributes, features, 

words, or inspirations), and in how distance and appeal are measured.  

Given that breadth, perhaps it is not surprising that the existing literature for the general question 

does not show a consistent answer to our first research question about the relationship between 

distance and appeal. One typical—but by no means universal—answer to the general close vs. 

far question—is that moderate distance yields the most appealing ideas. The inverted-U Wundt 

Curve (Berlyne 1971) provides a strong basis for the optimality of moderate distance. The 

Wundt Curve captures the relationship between stimulus intensity (in our setting the distance) 

and reward (in our setting the appeal). This curve suggests that when elements are very far, with 

only remote associations, the appeal of the idea will be low. Appeal will also be low if the 

combination is so close that the second elements adds little information beyond the first.  

One well-known demonstration of the value of moderate distance comes from consumer 

behavior, in the work of Meyers-Levy and Tybout (1989). They find products that exhibit 

moderate incongruity with a product category receive the best evaluations. In their setting, the 

distance is between the attributes typically associated with the category (e.g., in their stimuli, 
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beverages, characterized as good with food, liquid, and thirst-quenching) and those describing a 

new product idea. Their account shows that the effort required to resolve the moderate 

incongruity produces a favorable evaluation.  

In contrast, our results do not show that pattern of moderate-is-best. We find a strong pattern that 

close is best. In the specific type of combinations we study, attribute comparisons, we 

consistently find that conceptually closer comparisons have higher appeal. The results for the 

first research question across our studies are very consistent: across a wide range of conceptual 

distances, closer distances in comparisons make more appealing ideas. 

The second research question arises from a common explanation of the value of the far 

combination: the upside to far combinations is that there may be occasional brilliance lurking 

there. Chan, Dow, and Schunn (2015) explain that using far sources of inspiration well may take 

a lot of effort to get past the shallow differences. They point out that getting to the “potentially 

insightful structural similarities” may uncover “hidden gems.” In other words, a far combination 

might produce a terrible idea or it might produce a fantastic idea. Dahan and Mendelson (2001) 

and Girotra, Terwiesch, and Ulrich (2010) emphasize that what matters in idea generation the 

quality of the best—not the average—idea. Thus sources of variance in innovation are sources of 

value (Terwiesch and Ulrich 2009). However, we do not find evidence of variance producing a 

high upside for ideas with far combinations in them. 

In the next section, we further explain the relevant research. Then, to answer our two research 

questions, we present the results of three studies designed to isolate the effects of the conceptual 

distance of the comparisons. 
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RELATED LITERATURE 

The study of innovation spans many academic disciplines: foundational disciplines like 

psychology and economics; business-related disciplines like marketing, management, operations, 

and entrepreneurship; and other interdisciplinary fields like design and creativity. The question 

of whether conceptually close elements or conceptually far elements contribute to better new 

ideas is a recurring theme across many of these fields of inquiry. 

One angle on the close vs. far question concerns the resources that are marshaled in the process 

of idea generation. For example, do distant inspirations or exercises invoking unrelated domains 

help produce better ideas? Chan, Dow, and Schunn (2015) study the distance between the source 

of inspiration and the idea to examine “The Conceptual Leap Hypothesis” – the hypothesis that 

far associations are superior fuel for innovation.  They do not find support for it. Instead, they 

show that ideas with closer sources of inspiration (in idea tournaments hosted at 

OpenIDEO.com) are more likely to be shortlisted by judges (their measure of quality). Fu et al. 

(2013) ask design students to create ideas for collecting energy from human motion. The 

students are given either close, far, or no patents as inspiration. The authors find a moderate 

“sweet spot” for inspiration distance in generating the highest quality results. Therefore, neither 

of these studies lends support to the Conceptual Leap Hypothesis. 

However, there is support for the Conceptual Leap Hypothesis from other authors. For example, 

Schilling (2005) describes the “aha” experience at the heart of creative insight as the forging of 

an “atypical association.” The work of Dahl and Moreau (2002) addresses the use of analogies in 

idea generation. They find that the use of far analogies—which they define as comparisons that 

draw on unrelated or distantly related base domains—is associated with more original and better 
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designs. Kalogerakis, Lüthje, and Herstatt (2010) also find that analogy distance promotes novel, 

appropriate solutions. 

A second angle on the close vs. far question is the idea generators themselves. Are people who 

are close to the problem better than people who are distant from the problem? Franke, Poetz, and 

Schreier (2014) show that problem solvers outside of the domain (e.g., inline skaters suggesting 

safety solutions for roofers) produce more novel and more useful ideas. Without the outside 

perspective, people tend to circle back to the same solutions, fixating on them (Jansson and 

Smith 1991). Similarly, Poetz and Schreier (2012) find that users do an equal or better job of 

generating ideas compared to professionals inside a company. Similarly, Poetz and Prugl (2010), 

Rosenzweig and Mazursky (2014) and Jensen, Hienerth, and Lettl (2014) find benefit to tapping 

external sources. Thus, we see additional support that distant contexts add useful perspective. 

A third angle to the close vs. far question is the one most directly related to our work, the 

distance of connections between the elements within the idea. In the previous section, we 

summarized the results of Meyers-Levy and Tybout (1989) who find that products that exhibit 

moderate incongruity with a product category receive the best evaluations. Campbell and 

Goodstein (2001) and Jhang, Grant, and Campbell (2012) build on that work to explore how to 

reduce the incongruity, to make a combination more acceptable to consumers. Those studies 

examine the congruence or lack of it in a single, key combination of two elements, such as a new 

product and a category or a feature and a base product. 

More recent work, that of Toubia and Netzer (2017), develops a general approach to analyzing 

the set of combinations within an idea. That work treats verbal idea descriptions as semantic 

networks, with each word as a node and each combination of a pair of words connected by an 
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edge. Like the moderate incongruity results, their key result is also a story about balance: idea 

descriptions that have a prototypical balance of close and distant combinations are judged as the 

most creative. In Toubia and Netzer’s (2017) framing, what is balanced is the set of 

combinations of elements.  

The three angles on this question of close vs. far in idea generation—sources of inspiration, idea 

generators, and elements of the idea—all share the same tension. On the one hand, far 

combinations help idea generators get off the path of least resistance, as Ward (1994) suggests. 

Originality requires actively resisting the easiest solutions. On the other hand, the remote 

elements may be irrelevant, distracting, or otherwise unproductive. Further, although the three 

angles are distinct, they are not mutually exclusive. For example, it’s entirely possible that an 

element serving as an inspiration makes its way into the idea itself in a concrete way. Thus, 

although our work addresses a question of conceptual distance between concrete, largely 

physical elements, our work still speaks to the broader Conceptual Leap Hypothesis. 

CONTRIBUTIONS 

One of our contributions is a novel application. Given the conflicting results about conceptual 

distance and idea quality, we resolve that question more concretely in one particular, yet 

common, setting. For a new feature comparison in verbal descriptions of ideas, used throughout 

the new product development lifecycle, we find strong evidence that closer is better.  

In addition to this focused application, our study also contributes to the ongoing debate on this 

topic at a more general level by systematically studying the variance in appeal. Our investigation 

directly addresses the popular notion that some of the far-out ideas will be great ones. Perkins 

(1992) makes the case for the power of far associations. He invokes the metaphor of creative 
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problem-solving as a hunt for gold, saying that some searches are in Klondike spaces. 

Elaborating on the metaphor, Perkins (1992) counsels that Klondike spaces require some 

“casting about,” or large leaps to different parts of the space. The rewards to this distant 

prospecting activity are risky: the gold may not be there, or it may be. In other words, engaging 

in a search that is far afield from the starting point is risky because it yields either nothing or the 

jackpot. If designers are able to generate many ideas, consider them, and select the best ones, and 

if ideas with far comparisons are either jackpots or losers, then the best ideas may come from the 

far ones.  

As far as we know, most of the studies we have mentioned that discuss the possibility that 

conceptual distance produces jackpots or losers don’t actually measure a relationship between 

distance and variance in the quality of ideas. The one exception is Chan et al. (2011). They find 

that designers who are prompted with a “far-field example” (in their case, a patent unrelated to 

electricity generation) have a higher standard deviation of quality than those prompted with a 

near-field example. We use a continuous measure of distance to examine the relationship. We do 

not find a relationship between distance and variance. 

In summary, our contributions to this debate include studying a new, common context for a 

specific answer to the close vs. far question and explicitly analyzing whether conceptual distance 

promotes variance in appeal. 

STUDY 1: FEATURE COMPARISONS FOR KITCHEN PRODUCTS 

In Study 1, we look at the relationship between the conceptual distance in a feature comparison 

and the evaluation of the product idea. We experimentally manipulate the descriptions of the 

ideas by varying whether the comparisons are close—drawing on a highly related domain—or 
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far—drawing on a distantly related domain. In this study, we look at the relationships between 

distance and appeal (research question 1) and between distance and variance in appeal (research 

question 2). 

Design. For Study 1, we wrote two versions of each of 49 ideas for kitchen gadgets, one with a 

close comparison and one with a far comparison. The close comparisons were kitchen-related, 

e.g., “A pair of tongs that are slotted, like a serving spoon, to allow you to safely chop 

vegetables,” while the far ones were not, e.g., “A pair of tongs that are slotted, like a picket 

fence, to allow you to safely chop vegetables.” Exact wording of the complete list of idea 

descriptions and questions is in the Appendix.  

We obtained ratings on four questions for each idea’s description: similarity between the product 

and the base of the comparison (tongs and serving spoon in the first example above), purchase 

intent, similarity of the product to existing products (market uniqueness), and creativity. In the 

body of the paper, we focus on the measure of appeal (purchase intent). We mention all the 

variables we collected for completeness, show results for the other measures in the Appendix, 

and draw on them in our discussions where appropriate. 

We collected the first similarity rating (similarity between product and base of comparison) for 

two reasons. First, we did not want to rely solely on our judgment of the comparison as close vs. 

far. 1 Second, we wanted a continuous, not just categorical, measure of comparison distance.  

                                                           
1 We did a good, but not perfect, job of predicting the distance assessments. Out of the 49 product pairs, 
the version intended as a far comparison was rated as farther than the version intended as a close 
comparison for 38 of the pairs. Here’s an example of one we were wrong about. We judged round salt and 
pepper shakers to be more like oranges than baseballs. (“Round salt and pepper shakers, like oranges, that 
you can roll across the table to pass” vs. “Round salt and pepper shakers, like baseballs, that you can roll 
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We split the 98 descriptions into two blocks. Each block had one version of each of the 49 ideas. 

In Block 1, ideas 1-25 were the close (kitchen-related) comparison versions, and ideas 26-49 

were the far (other) comparison versions. Block 2 was the reverse: ideas 1-25 were the far (other) 

comparison versions, and ideas 26-49 were the close (kitchen-related) comparison versions.  We 

recruited respondents from Amazon’s Mechanical Turk (AMT) and paid to answer the four 

questions on each idea in one randomly assigned block. That is, each person rated one of the two 

versions for each idea. 

We had 134 AMT workers complete the whole survey. Of them, 93 (69%) successfully passed 

all four attention filter questions. Throughout all of our studies, we use only the responses that 

passed the attention filter. The attention filter questions are in the Appendix. 

 

Results for Research Question 1. Our first research question asks about the relationship between 

the conceptual distance of the comparison and idea evaluations. For each product idea pair, we 

look at the difference in the evaluations as a function of the difference in the distance (i.e., 

difference in the rated similarity between base of comparison and the product across the two 

versions). We use differences in the analysis to account for the fact that some of the product 

ideas are inherently more appealing than others. Using differences is a way to isolate the effect 

of the manipulation, the conceptual distance of the comparison. 

                                                           
across the table to pass.”) Raters disagreed. In hindsight, we understand rolling is more strongly 
associated with a baseball than an orange. 
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Figure 1 shows a scatterplot for the N = 49 idea pairs. The differences are calculated as the mean 

rating (across respondents) for the idea version in the first block minus the mean rating for the 

idea version in the second block. Because of the design of the blocks, split between far and close 

analogies, the points are roughly evenly split between positive and negative values of “difference 

in distance” (the horizontal axis). Figure 1 shows the linear and quadratic models. The quadratic 

form is mildly convex and not a better fit. The regression equation, regression results, and 

correlation matrices are in the Appendix. 

Figure 1: Negative linear relationship between distance and purchase intent. The figure 
shows the relationship between difference in purchase intent between the idea versions in Block 
1 and Block 2, averaged over respondents, for N = 49 product ideas, as a function of difference 
in distance between the idea versions in Block 1 and Block 2, also averaged over respondents. 

 

We see strong support for a negative relationship: the bigger the bump in distance between the 

two product versions, the bigger the decrease in purchase intent.  In other words, controlling for 

the product idea, farther comparisons show lower purchase intent. The correlation between the 

two differences is -0.64 (p < 0.001).  
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Follow-up on Comparison Soundness. One possible explanation for these results is that 

conceptually far comparisons can yield nonsense. In the slotted tongs example, if we were to say 

“tongs are slotted, like an elephant,” we would make the comparison far, but also unsound (and 

undoubtedly the idea bad). We need to rule out this explanation, that the far comparisons are 

simply unsound, and that is why they produce bad ideas. 

We purposely created versions of ideas that had close and far comparisons, and we tried to make 

all of the comparisons reasonable. That is, in every idea, the base of comparison really does have 

the focal attribute. Still, we need to confirm that people blind to the study’s purpose share that 

evaluation of soundness (Gentner, Ratermann, and Forbus 1993; Goode, Moreau, and Dahl 

2010).2 Thus, we collected ratings of how sound, or appropriate, the comparisons were.  

The comparisons illustrate a feature, and the base of comparison comes from the set of things 

that have the feature. Barsalou (1983) calls such sets “ad hoc categories.” Drawing from the 

examples in this paper so far, two ad hoc categories are “things that are slotted” and “things that 

have lids.” Barsalou (1983) showed that ad hoc categories have a graded structure—some 

members of the category are better examples of the category than others (Rosch and Mervis 

1975). 

To understand how well a base of comparison represents an attribute in an idea description, we 

use questions from categorization. We ask (1) how good an example the base (serving spoon) is 

                                                           
2 Gentner, Ratermann, Forbus (1993) develop the idea of soundness of an analogy. Strictly speaking, the 
comparisons in our stimuli aren’t analogies in the way defined by Gentner and Markman (1997). In their framework, 
an analogy involves a deeper, subtler type of comparison with shared relationships among elements of two systems. 
Although the comparisons in our ideas might be considered analogies in common usage of that word, they do not 
conform to Gentner and Markman’s deeper conception. Still, the idea of soundness or appropriateness of the 
comparisons is still useful. 
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of something that has the attribute (is slotted), and (2) how typical the base (serving spoon) is of 

something that has the attribute (slotted). The exact wording of the questions is in the Appendix. 

We had 533 AMT workers complete the whole survey, each answering the two questions for 11 

of the ideas, plus an attention filter. Of them, 489 (92%) successfully passed the attention filter 

questions. On average, each idea was rated 54.9 times. The answers to the two questions were 

highly correlated. Averaging over the respondents who rated each idea, in Block 1, for the 49 

ideas in Block 1, the “how good an example” question was correlated 0.93 with the “how 

typical” question. In Block 2, the correlation was 0.95. 

We averaged the results of those two questions to yield a measure of soundness, how well the 

base represents the focal attribute. Is it the soundness that explains purchase intent, instead of 

distance? Or do they work together? We analyzed the nested models: purchase intent regressed 

on both distance and soundness vs. just distance and just soundness. (Note that all variables are 

differences.) Table 1 shows results of the regressions. 

Table 1: Examining the effect of the soundness of the comparison 
 

 

(1) 
Dependent Variable: Diff 

in Purchase Intent 
 

Coeff (Std Error) 

(2) 
Dependent Variable: Diff 

in Purchase Intent 
 

Coeff (Std Error) 

(3) 
Dependent Variable: Diff 

in Purchase Intent 
 

Coeff (Std Error) 

Intercept -0.035 (0.029) -0.021 (0.028) -0.073* (0.033) 

Difference in Distance -0.156*** (0.037) -0.187*** (0.033)  

Difference in Soundness 0.047 (0.028)  0.106*** (0.029) 

N 49 49 49 

Adj. R2 0.42 0.40 0.21 

* p<0.05, ** p<0.01, *** p<0.001.   



14 
 

Comparing model (2) to model (1), we see that the Adjusted R2 doesn’t increase much when 

adding soundness. The F-test confirms this overlap: F(1, 46) = 2.80, p > 0.10. Comparing model 

(3) to model (1), we do see a significant difference: F(1, 46) = 17.9, p < 0.001. We conclude that 

even though lack of soundness may increase distance and explain low appeal, that pathway does 

not explain the results of the relationship between distance and purchase intent in this study. 

Instead, we find that, accounting for the soundness, we still see that a distance has a negative 

relationship with appeal. 

Results for Research Question 2. Turning our attention to the spread in the appeal of ideas, we 

investigate the question of whether the versions with conceptually far comparisons have higher 

variance. This question is important, because even if far comparisons produce worse ideas on 

average, if the variance is higher, we might find the very best ideas do flow from far 

comparisons. Figure 2 shows how those two patterns could combine to create greater 

effectiveness of the far combination. In the figure, even though the trend line shows a negative 

relationship between distance and appeal, because the high distance points have higher variance, 

the best ideas have high values of distance. This of course is a matter of calibration of the two 

conjectured forces. 

Figure 2: The simulated points in this graph illustrate a negative relationship between distance 
and mean appeal plus a positive relationship between distance and variance in appeal. With 
enough variance, the best ideas can be at the high end of the distance scale. 
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Support for high-variance-for-distant-comparisons would show up as “bowtie” pattern in Figure 

1—a wider, more disperse set of points at the ends of the horizontal scale, i.e., a wide range in 

the incremental purchase intent for a big difference, either positive or negative, in the distance of 

a pair. Visually, such a pattern is not obvious. To confirm the visual inspection, we use the White 

Test for heteroscedasticity. This test looks at whether the independent variable and its quadratic 

term predict the squared residuals of the regression. The test is not significant, p > 0.45, 

confirming the intuition from the visual inspection. 

Study 1 Conclusion. The results from this study support a close-is-best finding. Further, the 

results do not show evidence that far comparisons produce high variance ideas. 

 

STUDY 2: DESIGN COMPARISONS 

We designed Study 2 to replicate Study 1 and add two features. First, our design for Study 2 

allows us to analyze the relationships at the individual rater level, not just the product level. 

Second, we use several measures of appeal beyond purchase intent.  

In Study 2, we wrote 24 new product ideas for consumer durables. They span a broader range of 

uses than the kitchen gadgets in Study 1, including recreation, security, and professional uses. 

We paired ideas by the underlying function and looked at the relationship between difference in 

the distance rating and the difference in the idea evaluation.  

In this study, the comparisons take the form of “design inspirations,” elements that directly 

inspire the physical form of a product rather than a single specific attribute. For example, this is 

one of the pairs: “An aqua fitness glove for resistance training in the water with flexible webbing 
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like a duck's foot” (close version) and “An aqua fitness glove for resistance training in the water 

with a blade like a snow plow to create drag” (far version). Exact wording of the complete list of 

idea descriptions and questions is in the Appendix. Once again, we designed the stimuli with all 

sound comparisons and varied the distance between the product and the inspiration. 

Design. Study 2 has a similar setup to Study 1. In Study 2, the first block of ideas has one 

version of each idea, with the block evenly split between what we judged as the close and far 

comparisons. The second block included the complementary versions of each idea. Because of 

the small number of ideas, each rater rated all 24 ideas, with a break in between the blocks. The 

ordering of the ideas within each block was random. We asked nine questions about each idea: 

similarity of inspiration and product, purchase intent, creativity, and a six-item scale to capture 

the two components of creativity—novelty (three items: novel, original, unique) and 

functionality (three items: practical, effective, useful). In the body of the paper, we focus on the 

measures of appeal (purchase intent and functionality). We mention all the variables we collected 

for completeness, show results for the other measures in the Appendix, and draw on them in our 

discussions where appropriate. 

We have found, not surprisingly, that more ideas, more questions per idea, and more repetition in 

the ideas discourage respondents’ attention. For the individual-level analysis, we need people to 

answer all questions for all ideas. Therefore, we clearly told respondents that they would not earn 

the payment if they failed the reading checks, but we also paid a higher rate than we usually do 

for our studies. We put a reading check at the halfway mark and dismissed people who did not 

pass it. 
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We had 114 AMT workers start the survey. Of them 65 (57%) passed the first attention filter and 

were allowed to continue. We expected a low pass rate, given the relatively high payment, which 

we know attracts both diligent workers and those who are not. Of the 65 who passed the first 

attention filter, 61 (94%) completed the second half of the survey passed the second check. As in 

all the studies, we used only the responses that passed the attention filter. 

Results at the Idea Level. At the idea level, we find a negative relationship between distance 

(controlling for the underlying need, i.e., differenced from the matched version) and purchase 

intent, just like in Study 1. 

The scatterplots in Figure 3 show the relationships between distance and four measures of appeal 

for the twelve product pairs. Like Figure 1, because the blocks are split between far and close 

analogies, the points are roughly evenly split between positive and negative values of “difference 

in distance” (the horizontal axis in Figures 1 and 3). Regression results and correlation matrices 

are in the Appendix. 

Visually, it’s hard to say whether there is any support for the idea that greater distance is 

associated with more variance in the appeal of the ideas. With only 12 points, there is not much 

power for a statistical test. Indeed, the White Test for heteroscedasticity does not reject the null 

hypothesis of constant variance (p > 0.57).  
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Figure 3: Relationships between distance and measures of appeal in Study 2 

 

Results at the Individual Level. We designed this study to be analyzed other ways, in particular, 

at the individual level. Using the 61 respondents as replicates, we look at the relationship 

between (differences in) distance and appeal for each individual. To do that, we use the 12 

observations of difference in purchase intent (for example) for the product pairs and regress them 

on the difference in distance for those pairs. For any one person, with only 12 observations, we 

may not see significance, but we have 60 replicates. The number drops from 61 to 60 because 

one respondent showed no variation in the distance scores. 

The mean coefficient on distance across the 60 responses is -0.298, with standard deviation 

0.361, t-statistic -6.40, p < 0.001. Out of the 60 respondents, 48 had a negative slope. We 

conclude that on average, individuals show a negative relationship between distance and 

purchase intent. This individual-level analysis is conceptually similar to a random effects model 
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with an effect for each person. A key difference is that a random effects model imposes an 

assumption about the shape of the distribution on the person-level effect. 

We also estimated the relationship between distance and variance in purchase intent at the 

individual level and aggregated those results. For each person’s responses, we regressed 

purchase intent on distance (mean-centered and standardized), found the residuals, and squared 

them. The squared residuals represent the variance from the regression line. We then regressed 

the squared residuals on (mean-centered and standardized) linear and quadratic terms for 

distance. We include the quadratic term to detect the presence of the bowtie shape: does the 

variance fan out at either extreme of the difference in distance?  The average coefficient for the 

linear term across the 60 replicates is -0.034, and the standard deviation of the coefficients is 

0.48. The t-statistic is -0.56, not significant at p > 0.57. The average coefficient for the quadratic 

term across the 60 replicates is -0.13, and the standard deviation of the coefficients is 0.38. The t-

statistic is -2.64, significant with p < 0.05. These results show no support for the idea that the 

variance in appeal is increasing in distance. A significant negative coefficient on the quadratic 

suggests an overall pattern of variance decreasing in distance. 

Another Variation: Pairing by Inspiration. Another aspect of the study design is that each 

inspiration (e.g., duck’s foot) was used in two ideas. For example, the duck’s foot was in the 

aqua fitness glove, and it was also in the sled that clears a path in the snow. That structure 

permits a variation on the analysis, where we pair the ideas by inspiration. Those additional 

analyses show similar results both at the product level and the individual level, with higher 

increments of distance associated with lower increments of appeal. Details of these supplemental 

analyses are in the Appendix. 
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Discussion. Study 2 replicates the main findings from Study 1: a bump in distance is associated 

with a drop in appeal. We show this relationship is not just at the product level when averaging 

across respondents, but also at the level of the individual respondent, and it holds for different 

measures of appeal. In addition, the relationship holds whether we control for the underlying 

need or the underlying design inspiration. The lack of support for a relationship between distance 

and variation in appeal also echoes Study 1. 

Taken together, these studies show that a greater conceptual distance in comparisons is 

associated with a lower appeal that cannot be explained by a lack of soundness in the 

comparison. We do not see any evidence that far comparisons produce a higher variance in 

appeal compared to close comparisons. The trend and the variance patterns imply that the most 

appealing ideas arising from close comparisons. 

Our results are consistent with Chan, Dow, and Schunn (2015), in that they find that close 

inspirations predict better ideas—in the sense of being chosen to advance in a tournament of 

ideas. Their work analyzes in-depth descriptions of ideas and explicit inspiration sources, using 

sophisticated textual analysis. Although using ideas from a real contest provides ecological 

validity, in this context, it may also mean a restricted range of distance on the inspirations. That 

is, idea generators may self-censor the very close or very far inspirations or the ideas inspired by 

very close and very far connections. If the true, full relationship between distance and appeal is 

single-peaked, a restricted range from self-censorship may reveal only part of the pattern.  

Our results seem somewhat at odds with Dahl and Moreau (2002) who study the use of far 

analogies in idea generation. On the one hand, we find a similar pattern: distance in comparisons 

is associated with greater uniqueness. (For example, in Study 1, the correlation between distance 
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and market uniqueness is 0.53, N = 49, p < 0.0001.) On the other hand, we do not find that the 

more distant comparisons are associated with “better” idea, as they do. Our studies and theirs are 

not directly alignable, so not directly in contradiction. They do not look at the distance of 

analogies in the designs themselves, but rather, the use of far analogies in the design process. 

 

STUDY 3: MORE POWER, STILL NO EFFECT OF DISTANCE ON VARIANCE 

We designed Study 3 with three things in mind. First, we wanted to get more power to determine 

whether or not there is truth to the idea that conceptual distance creates variance in evaluations. 

Second, we wanted to test the appeal of ideas generated by crowdsourcing rather than the 

authors. Third, we wanted a more uniform context for evaluating the ideas. To do that, we kept 

the ideas narrowly focused in a single product category. We ran three replicates (three categories, 

alarm clocks, grocery bags, and vacuum cleaners), and within each one, distance is 

straightforward to compare.  

Design. The study had two parts. First, 30 AMT workers “designed” products using 

comparisons. We instructed them to “generate design concepts that are innovative and will make 

good products.” To respond, they completed sentences like this: 

A [vacuum cleaner/grocery bag/alarm clock] that is like ________  

[dropdown with 30 choices in random order] 

Because...  (explain how the new idea is like the thing you picked from the list) ________   

[free text with a minimum of 10 characters]. 
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Each worker completed this sentence three times for each of the three categories, vacuum 

cleaners, grocery bags, and alarm clocks, i.e., 9 ideas in total. 

For each product category, we provided the idea generators a list of 30 possible bases of 

comparison, deliberately including both near and far comparisons. We offer a wide range of 

options to foster a broad range of distances in the comparisons. We presented the lists in random 

order in a dropdown menu. Hidden from the idea generators was our structure in providing the 

choices: we gave options in six categories to ensure that there were options spanning a range of 

conceptual distance. One category was very close (for alarm clocks, it was clocks; for grocery 

bags, it was bags; and for vacuum cleaners, it was cleaning supplies), two others were related 

(medium closeness) and the other three were unrelated (far). The complete list for each product 

category—which does show the categories—is in the Appendix.  

The thirty AMT workers all completed this task, and they all submitted coherent responses. 

Those responses gave us 90 ideas for each category. 

In the second part of the study, a new set of AMT workers rated the ideas. For the ratings, we 

made three random blocks of 30 ideas, randomly assigned workers to a block, and had them 

answer questions for each of the ideas in the block. The questions were similarity of product and 

comparison base, goodness of the idea, market uniqueness, and creativity. We used goodness as 

a measure of appeal rather than purchase intent because we expect that purchase intent responses 

would be dominated by the product category. That is, if a respondent has no intention of buying 

a vacuum cleaner no matter how appealing it is, purchase intent won’t reflect that respondent’s 

discrimination of higher vs. lower quality ideas. 
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For the alarm clocks ratings, 62 AMT workers completed the whole survey. Of them, 34 (55%) 

successfully passed all attention filter questions; for grocery bags, those numbers were 62 and 44 

(71%), and for vacuums, 58 and 42 (72%).  As in all the studies, we used only the responses that 

passed the attention filter. 

Results. Across the three replicates, we saw the same patterns as in Studies 1 and 2: a strong 

negative relationship between distance and goodness and no support for the idea that even if the 

average idea with a far comparison is not as good, distance can be the source of the best ideas. 

Regression results and correlation matrices are in the Appendix. 

Figure 4 shows the data from the three replicates for the relationship between goodness and 

distance. 

Figure 4: Distance vs. goodness for the three replicates 

 

To test for a linear relationship between variance in appeal and distance, we used the Breusch-

Pagan tests for heteroscedasticity. (In this study, we are looking for evidence of a monotonic 
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relationship between variance and distance—not a bowtie shape—because the distance measure 

is not a difference, as it was in the previous studies.) The results of the three tests: 

• Alarm Clocks: BP = 3.91, coefficient on distance = 0.031, p < 0.05. 

• Grocery Bags: BP = 0.21, coefficient on distance = 0.0072, p > 0.64. 

• Vacuum Cleaners: BP = 0.30, coefficient on distance = 0.0012, p > 0.58. 

The test for Alarm Clocks is statistically significant. From inspecting the left plot in Figure 4 

(distance vs. goodness for alarm clocks), we see that the result is driven by some particularly bad 

distant ideas, rather than by a more symmetric fanning-out of distant ideas. Chan et al. (2011) 

also found that the far-field examples were associated with a higher standard deviation in quality. 

They do not report whether that spread comes from symmetric or asymmetric, low-end variance. 

A natural question to ask about these null results is what is the statistical power of the test? That 

is, if an effect existed, how likely would a sample size of 90 be to detect it? Of course, that 

question depends on how big the effect is. We are testing whether the vertical spread of the 

points, as measured by variance in appeal (goodness in this study), is increasing as a linear 

function of the horizontal axis (distance). If the variance is ten times as big when the distance is 2 

as it is when distance is 4, we could detect that with a smaller sample size than a setting where 

the variance grew only two times in that range. Thus, like any power analysis, there are three 

related elements: 1) the sample size, 2) the effect size, and 3) level of statistical significance 

(alpha).  

To explore these three elements in this context, we ran simulations. We simulated 10,000 trials 

with N = 90 in each one, with x-values uniformly spread out. We varied the “size of the effect” 

and estimated the probability that effect was detected. The estimate is the number of trials out of 



25 
 

the 10,000 in which the p-value of the Breusch-Pagan test was under 0.05. We represent the 

“size of the effect” with the relative increase in the variance over the range of distance. 

Table 2: The chance that a sample size N = 90 detects variance increases of different sizes.  

Effect Size: relative 
increase in variance 

Power (Probability of detection with 
N = 90) 

10x 95% 

6x 85% 

5x 78% 

4x 66% 

2x 24% 

 

To interpret the results of the simulation in Table 2, we examine how realistic this range of effect 

sizes is in the context of the data. The average squared residuals in the three data sets are 0.09, 

0.06, and 0.11 for Alarm Clocks, Grocery Bags, and Vacuum Cleaners, respectively. The 

quantiles of the distributions of the squared residuals are shown in Table 3. There is significant 

variation in the distributions: all three distributions show nearly or significantly above a tenfold 

increase from the 25th to the 75th percentile. 

This level of variation implies that an effect size that we would reliably detect with N = 90 

observations. In the Grocery Bags and Vacuum Cleaners data, the points are not arranged to 

show variance in distance. But that null result is not due to absence of sufficient variance in the 

squared residuals: the higher variance points are just not systematically skewed toward the 

higher distances. 
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Table 3: Quantiles for the Squared Residuals in the Three Replicates  

Quantile Alarm Clocks Grocery Bags Vacuum Cleaners 

5th 0.0003 0.0001 0.0004 

10th 0.0012 0.0002 0.0012 

25th 0.0098 0.0017 0.0130 

50th 0.0360 0.0163 0.0644 

75th 0.1283 0.0661 0.1276 

90th 0.2466 0.1550 0.2927 

95th 0.3069 0.2818 0.4297 

Ratio of 75th to 25th 13.1x 39.2x 9.8x 

 

 

OVERALL DISCUSSION 

The goal of innovation is to introduce ideas that solve a problem better than existing solutions. 

There is a strong tradition of work that shows that the pull of the familiar is hard to overcome, 

creating a hurdle for new, better solutions. Thus, the need to get off the path of least resistance in 

a creative task (Ward 1994) is important. However, some existing studies, and now our results, 

show limits to that advice for exploration (using March’s 1991 term).  

We found that while a far comparison does tend to make an idea more unique, even if it is a 

sound comparison, it does not make the idea more appealing. In presenting our results, we 

focused on measures of appeal. In each study, we also collected measures of creativity, which is 

widely considered to be a mixture of novelty and functionality (Amabile 1998, Runco and Jaeger 
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2012). Like other authors, we found that creativity is strongly associated with novelty and 

weakly associated with functionality (Acar et al. 2017, Diedrich et al. 2015). 

Our studies show a strong pattern that distant comparisons make less appealing ideas. Further, 

this pattern does not show the plausible, countervailing pattern that high distance ideas could be 

high variance. If we did see that countervailing pattern, even if many or most far ideas are bad, 

some are very good. But we did not see it. 

 

Most of the studies about conceptual distance and idea quality are set in one of two contexts: 

consumer products or patents. For consumer products (our context), it is easy to get ratings of 

ideas, and those ratings have been shown to predict market outcomes (Kornish and Ulrich 2014). 

For patents, citations naturally serve as connections between ideas. It would be interesting to see 

if our results, or others related to conceptual distance between elements, generalize to other 

settings, like new B2B products or process innovations. 

A recent paper from the field of strategy uses patent data to show the “double-edged sword” of 

far connections in innovation breakthroughs. Kaplan and Vakili (2015) show that, on the one 

hand, a breakthrough needs to have deep connections to an existing area to truly make a novel 

contribution. (They refer to this as the foundational view of innovation in strategy. One needs a 

strong foundation in an area to be innovative.) On the other hand, avoiding a rut requires 

covering some new ground. (They refer to this as the tension view. There is a tension between 

novelty and staying too close to existing ideas.)  
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Our results align more with the foundational view, supporting the value of nearby connections. 

Those close connections can come from different sources, including in-depth interview with 

consumers, crowdsourcing, or competitive benchmarking activities. We did not find that far 

flung connections was the key to finding innovation gold.  

Our results lend support to the practice of benchmarking existing products (Ulrich and Eppinger 

2015, Goldenberg, Mazursky, and Solomon 1999) more than the practice of starting with a  

blank canvas. Using the current solutions as starting points is more likely to lead to inclusion of 

pairs of elements that have an implied value in their combination and to productively capitalize 

on information about market preferences embedded in the idea. While that practice may hamper 

originality, our work shows that it is likely to pay off with value. 
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APPENDIX 

Stimuli for Study 1 (49 Kitchen Gadgets) 

Respondents saw either Block 1 or Block 2. Ideas within a block were shown in random order. 

Idea # 
Block 1: Ideas 1-25 use kitchen-
related comparisons, 26-49 use other 
comparisons 

Block 2: Ideas 1-25 use other 
comparisons, 26-49 use kitchen-
related comparisons 

1 Silicone baking mat that rolls up, like 
aluminum foil, for easy storage. 

Silicone baking mat that rolls up, like a 
yoga mat, for easy storage. 

2 

A silicone strip, like a silicone pot 
handle cover, that attaches to the 
outside of the oven rack to protect you 
from burns. 

A silicone strip, like a silicone makeup 
sponge, that attaches to the outside of the 
oven rack to protect you from burns. 

3 

A frying pan that makes mini emoji 
pancakes, like a Mickey Mouse 
pancake pan, to add fun to your 
morning. 

A frying pan that makes mini emoji 
pancakes, like stickers in a mobile app, 
to add fun to your morning. 

4 Scissors with multiple blades, like tines 
on a fork, for finely cutting fresh herbs. 

Scissors with multiple blades, like a 
women's razor, for finely cutting fresh 
herbs. 

5 A pan, like a cupcake pan, that has 6 
mini waffle molds. 

A pan, like a paint palette, that has 6 
mini waffle molds. 

6 
A pair of tongs that are slotted, like a 
serving spoon, to allow you to safely 
chop vegetables. 

A pair of tongs that are slotted, like a 
picket fence, to allow you to safely chop 
vegetables.  

7 
A flexible ice cream scoop, like a 
silicone ice cube tray, that lets you pop 
out the ball of ice cream. 

A flexible ice cream scoop, like a camper 
top, that lets you pop out the ball of ice 
cream. 

8 

A milk bottle with detectors, like a 
kitchen smoke alarm, that sends a text 
to your phone when the milk has 
turned. 

A milk bottle with detectors, like a home 
radon test, that sends a text to your 
phone when the milk has turned. 

9 A cutting board with a built-in scale, 
like an electronic food scale. 

A cutting board with a built-in scale, like 
a self-weighing suitcase.  

10 A water bottle that has a pillbox 
attached to it, like a cap on a thermos. 

A water bottle that has a pillbox attached 
to it, like a key box on a front door. 

11 
Round salt and pepper shakers, like 
oranges, that you can roll across the 
table to pass. 

Round salt and pepper shakers, like 
baseballs, that you can roll across the 
table to pass. 

12 
A soap and sponge holder with suction 
cups, like a shower rack, to attach to 
the kitchen sink. 

A soap and sponge holder with suction 
cups, like a windshield GPS holder, to 
attach to the kitchen sink. 

13 
A stainless steel bar, like a bar of soap, 
that you rub to remove kitchen odors 
from your hands. 

A stainless steel bar, like a paper weight, 
that you rub to remove kitchen odors 
from your hands.  
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14 
A straw, like a yogurt tube, that lets big 
chunks of fruit in a smoothie pass 
through. 

A straw, like a tunnel, that lets big 
chunks of fruit in a smoothie pass 
through. 

15 
An electric knife that toasts the bread 
as you cut it, like a warmed knife for 
cutting butter. 

An electric knife that toasts the bread as 
you cut it, like an iron for getting 
wrinkles out of clothes. 

16 A whisk with loops that slip out, like 
refrigerator shelves, for easy cleaning. 

A whisk with loops that slip out, like 
vacuum bags, for easy cleaning.  

17 A white wine carafe, like a thermos, 
that keeps the wine cold. 

A white wine carafe, like an icepack for 
sprains, that keeps the wine cold.  

18 An electric corkscrew with a built-in 
foil cutter, like a Swiss army knife. 

An electric corkscrew with a built-in foil 
cutter, like a Leatherman multi-tool. 

19 A handheld tool, like an apple corer, 
that extracts pits from avocados. 

A handheld tool, like a dermatologist's 
device, that extracts pits from avocados.  

20 
An oven liner that is washable, like a 
non-stick baking pan, so you can easily 
clean and reuse it. 

An oven liner that is washable, like a car 
floor mat, so you can easily clean and 
reuse it,  

21 
A cutting board with a detachable 
container for scraps, like a portable 
compost collection bin. 

A cutting board with a detachable 
container for scraps, like a portable yard 
waste receptacle. 

22 
A soup bowl that has an attachable 
section, like a spoon rest, for holding 
crackers. 

A soup bowl that has a attachable 
section, like a sidecar, for holding 
crackers. 

23 
A protective guard, like a removable 
wok, that wraps around your frying 
pans to avoid splattering. 

A protective guard, like a dog cone, that 
wraps around your frying pans to avoid 
splattering.  

24 A butter-stick holder, like a corn-on-
the-cob holder, for greasing pans. 

A butter-stick holder, like a gluestick, for 
greasing pans.  

25 
An ice tray, like popsicle molds, that 
makes long skinny ice cubes for water 
bottles. 

An ice tray, like a bullet chambers in a 
gun, that makes long skinny ice cubes for 
water bottles.  

26 
A coaster with a heating element, like a 
space heater, to keep a mug of tea 
warm. 

A coaster with a heating element, like a 
hot plate, to keep a mug of tea warm. 

27 
A multi-function appliance, like a 
stereo system, that makes eggs, bacon, 
and toast. 

A multi-function appliance, like a 
crockpot, that makes eggs, bacon, and 
toast. 

28 
A monogrammed barbecue branding 
iron, like a soldering iron, so you can 
brand your steak with your initials. 

A monogrammed barbecue branding 
iron, like a farmer's branding iron, so you 
can brand your steak with your initials.  

29 
Wired spice jars that precisely measure 
spices for you, like a scientist's 
instrument. 

Wired spice jars that precisely measure 
spices for you, like an electronic 
measuring cup.  

30 
A stand that props up your pot lid, like 
a painting easel, that you put beside 
your stove top. 

A stand that props up your pot lid, like a 
cookbook stand, that you put beside your 
stove top.  
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31 
Plastic stemless wine glasses that have 
a lid, like a tub of spackle, for carrying 
wine on the go 

Plastic stemless wine glasses that have a 
lid, like a travel coffee mug, for carrying 
wine on the go. 

32 Gloves that are rough, like pieces of 
gravel, to peel potatoes. 

Gloves that are rough, like vegetable 
brush bristles, to peel potatoes.  

33 A snack container that only opens after 
a certain amount of time, like a time 
capsule, to help control cravings. 

A snack container that only opens after a 
certain amount of time, like a lunch box 
with an alarm clock, to help control 
cravings. 

34 
A cheese board that you can write on, 
like a white board, so guests know 
which cheeses you are serving. 

A cheese board that you can write on, 
like wine glass tags, so guests know 
which cheeses you are serving.  

35 
An electric kettle that has a whistle, 
like a railway train, to indicate when 
water is boiling. 

An electric kettle that has a whistle, like 
a regular kettle, to indicate when water is 
boiling. 

36 
A measuring cup that is a little smaller 
than it says, like a mislabeled 
chemistry beaker, so you don't overeat. 

A measuring cup that is a little smaller 
than it says, like a miscalibrated food 
scale, so you don't overeat. 

37 A strainer that nests within a pot, like 
stacking dolls. 

A strainer that nests within a pot, like a 
double boiler. 

38 
A toaster made of glass, like an ant 
farm, so that you can see how toasted 
your bread is. 

A toaster made of glass, like a Pyrex 
dish, so that you can see how toasted 
your bread is.  

39 
Ziplock bags that have darks spots on 
them, like leopard spots, so your food 
doesn't get stolen at work. 

Ziplock bags that have darks spots on 
them, like mold, so your food doesn't get 
stolen at work. 

40 
A large circular cutting device, like a 
quilting tool, for cutting watermelon or 
other large fruit into wedges. 

A large circular cutting device, like an 
apple cutter, for cutting watermelon or 
other large fruit into wedges.  

41 

A popcorn bowl with a little container 
at the bottom, like a spare change 
organizer, for collecting unpopped 
kernels. 

A popcorn bowl with a little container at 
the bottom, like a breadcrumb tray in a 
toaster, for collecting unpopped kernels. 

42 A handle, like a carabiner, for carrying 
all of your grocery bags in one trip. 

A handle, like a twist-tie, for carrying all 
of your grocery bags in one trip.  

43 
A spaghetti box topper that measures 
out the perfect amount of spaghetti, 
like a toothpick dispenser. 

A spaghetti box topper that measures out 
the perfect amount of spaghetti, like a 
parmesan cheese shaker,  

44 
A water bottle that agitates liquid, like 
a jet in a hot tub, to stir your drink for 
you. 

A water bottle that agitates liquid, like a 
shake bottle, to stir your drink for you. 

45 
Rubber dishwashing gloves that 
distribute soap, like a car wash, for 
washing dishes. 

Rubber dishwashing gloves that 
distribute soap, like a soap dispenser, for 
washing dishes. 

46 
An ice-cream scoop that warms up, like 
a fireplace, to make scooping hard ice 
cream easier. 

An ice-cream scoop that warms up, like a 
toaster, to make scooping hard ice cream 
easier. 
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47 Magnet strips attached to the ceiling of 
your fridge for hanging bottles with 
metal caps, like a coat rack. 

Magnet strips attached to the ceiling of 
your fridge for hanging bottles with 
metal caps, like a hook for suspending a 
wine glass.  

48 

A plate that attaches to wine glasses, 
like an oil pan on a car, so you can hold 
your snacks and wine glass in one 
hand. 

A plate that attaches to wine glasses, like 
an interlocking saucer, so you can hold 
your snacks and wine glass in one hand.   

49 
A skillet that has a divider, like a 
backgammon board, so you can make 
two foods at once. 

A skillet that has a divider, like a tray 
with compartments, so you can cook two 
foods at once. 

 

Each idea was shown with these four questions: 

1. Considering appearance, function, and context, overall how SIMILAR is the main idea to 
the analogy?  
Main idea: silicone baking mat that rolls up 
Analogy: aluminum foil.  
[The main idea and analogy were explicitly shown for each one.] 
(5 point scale from very dissimilar to very similar) 

2. How likely would you be to purchase a product based on this idea?  
(5 point scale from Definitely would not purchase to Definitely would purchase). 

3. How different is this idea from products on the market today?  
(4 point scale: There is nothing else like it, There are other items that are something like 
this, There are other items that are just like this, There are a lot of other items that are just 
like this) 

4. This idea is creative.  
(5 point scale from Strongly agree to Strongly disagree) 

At the end of a survey, we always used a set of attention filter questions. The attention filter 
questions mimicked the questions asked in the main block(s). However, instead of an idea 
description, the attention filter question showed this instruction (and then the same questions 
with the same options): “For all of the following questions about this idea, please select the 
second option: somewhat dissimilar, probably would not purchase, etc.” 

We used this format in every study. We varied which options (top, second, etc.) we instructed the 
respondents to select. 

Specifics of Estimation 

Notation: 

• PI1ij is the ith respondent’s purchase intent for idea j in Block 1.  
• PI2kj is the kth respondent’s purchase intent for idea j in Block 2.  
• D1ij is the ith respondent’s distance rating (reverse coded Similarity) for idea j in Block 1.  
• D2kj is the kth respondent’s distance rating (reverse coded Similarity) for idea j in Block 

2.  
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Important notes: 

• There are different sets of respondents in Blocks 1 and 2. Thus we use different subscripts 
to index respondents (i for Block 1 and k for Block 2). 

• But for the ideas, we use the same subscript (j) to indicate that the jth idea in Block 1 and 
the jth idea in Block 2 are two variations on the same idea. 

• In Block 1, ideas 1-25 use kitchen-related comparisons, 26-49 use other comparisons. 
• In Block 2, ideas 1-25 use other comparisons, 26-49 use kitchen-related comparisons 
• N1 is the number of respondents for Block 1 
• N2 is the number of respondents for Block 2 

Calculating differences: 

The unit of analysis in this study is the idea. There are 49 ideas, each with two versions. For the 
first regression (and for Figure 1), these are the variables. 

𝑌𝑌𝑗𝑗 =
1
𝑁𝑁1

�PI1𝑖𝑖𝑗𝑗
𝑖𝑖

−
1
𝑁𝑁2

� PI2𝑘𝑘𝑗𝑗
𝑘𝑘

 

𝑋𝑋𝑗𝑗 =
1
𝑁𝑁1

�D1𝑖𝑖𝑗𝑗
𝑖𝑖

−
1
𝑁𝑁2

�D2𝑘𝑘𝑗𝑗
𝑘𝑘

 

Using that notation, what we estimate is 𝑌𝑌𝑗𝑗 = 𝛽𝛽0 + 𝛽𝛽1𝑋𝑋𝑗𝑗 (the linear form) and also  

𝑌𝑌𝑗𝑗 = 𝛽𝛽0 + 𝛽𝛽1�𝑋𝑋𝑗𝑗 − 𝑋𝑋𝚥𝚥� �+𝛽𝛽2�𝑋𝑋𝑗𝑗 − 𝑋𝑋𝚥𝚥� �
2
 (the quadratic form, with mean-centered independent 

variables, with 𝑋𝑋𝚥𝚥�  the mean over the 49 ideas). The results of those two regressions show in 
Table A-1. 

 

Table A-1: Regression Results for Study 1 – Initial Results 

 

Dependent Variable: 
Diff in Purch. Intent 

Coeff (Std Error) 

DV: Diff in Purch. 
Intent 

Coeff (Std Error) 

Intercept -0.02 (.03) -0.07* (0.4) 

Diff. in Distance  -0.19*** (0.03) -0.19*** (0.03) 

Diff. in Distance Sq.   0.03 (0.03) 

N 49 49 

Adj. R2 0.40 0.39 

* p<0.05, ** p<0.01, *** p<0.001.  Note: in quadratic form, the independent variables are mean-centered. 
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Study 1 Follow-up on Soundness of Comparisons 

We used the same blocks as above, but instead of showing the whole idea description, we 
showed only the base of comparison and the attribute it was intended to illustrate. Then we asked 
two questions about the base and the attribute. 

For example, here is the exact wording for the prompt and the questions we asked about Idea 49 
in Block 1 (from the table above). 

Prompt: 

We are interested in how well these two things relate to each other:      

1) Backgammon board 
2) Has a divider 

Because we want to ask the same questions about each pair, sometimes the grammar sounds a 
little funny. Please don't let funny grammar influence your answers. 

Questions: 

1. Is "backgammon board" a good example of something that "has a divider"?  
(5 point scale from Definitely no to Definitely yes). 

2. When you think of everything that "has a divider," how typical is "backgammon board"? 
(5 point scale from Not at all typical to Very typical) 

 

Specifics of Variables 

Like the first part of this study, the unit of analysis is the idea. There are N = 49 ideas in the 
study. The differences are all of the form: 

∆𝑗𝑗=
1
𝑁𝑁1

�V1𝑖𝑖𝑗𝑗
𝑖𝑖

−
1
𝑁𝑁2

�V2𝑘𝑘𝑗𝑗
𝑘𝑘

 

Where V1 and V2 are one of the variables (distance, purchase intent, uniqueness, creativity, or 
soundness) in Block 1 (V1) and Block 2 (V2). And ∆𝑗𝑗 is the difference between the mean across 
raters in each block. 
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Correlation Matrix for the Differences between Blocks for Variables in Study 1 (N=49) 

 (1) (2) (3) (4) (5) 

(1) Distance 1.00 -0.64 0.53 -0.02 -0.49 

(2) Purchase Intent -0.64 1.00 -0.13 0.36 0.47 

(3) Uniqueness 0.53 -0.13 1.00 0.67 -0.10 

(4) Creativity -0.02 0.36 0.67 1.00 0.19 

(5) Sound -0.49 0.47 -0.10 0.19 1.00 

Note: Soundness is the average of the two categorization questions: how 
good an example? and how typical? 

 

Stimuli for Study 2 (12 Product Pairs) 

Respondents saw both Block 1 and Block 2. Ideas within a block were shown in random order. 
We constructed the stimuli and the blocks to include pairs of ideas based on the same need and 
pairs based on the same design inspirations. For example, Idea 1 in Block 1 and Idea 2 in Block 
2 both have the design inspiration of a bicycle bell. Idea 1 in Block 1 and Idea 1 in Block 2 are 
both ideas to alert walkers and runners on the path. 

Idea # Block 1 Block 2 

1 
A handheld bicycle bell made for 
walkers and runners to alert people on 
the path as they approach. 

A taxi whistle made for walkers and 
runners to alert people on the path as 
they approach. 

2 
A taxi whistle that can be used to grab 
the attention of a driver you summoned 
with a ride-hailing app. 

A handheld bicycle bell that can be used 
to grab the attention of a driver you 
summoned with a ride-hailing app. 

3 
A car horn that can be used to get the 
attention of an audience of people so a 
presentation can begin. 

A mini PA system that can be used to 
get the attention of an audience of 
people so a presentation can begin. 

4 
A mini PA system connected to a car 
so you can express friendly greetings to 
people as you drive. 

A car horn that has a variety of tones 
that can be used to express friendly 
sentiments as you drive. 

5 
A home security system with a video 
camera and intercom camouflaged in a 
porch light. 

A home security system with a camera 
and intercom run off of a USB drive 
connected to home electrical systems. 

6 
A USB drive that triggers a loud alarm 
if someone tries to move your laptop 
when you leave it unattended. 

A peripheral shaped like a small porch 
light that triggers a loud alarm if 
someone tries to move your laptop. 

7 
A sun-shade covering for a backyard 
trampoline, like a very large version of 
a beach umbrella. 

A sun-shade covering for a backyard 
trampoline, like a small version of a 
circus tent in your yard. 

8 
An adjustable shade umbrella with an 
attachable clamp, like a circus tent that 
moves with you. 

An adjustable shade umbrella with an 
attachable clamp, like a beach umbrella 
that moves with you. 
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9 
Handheld electric fabric shaver: like an 
electric razor for the pills on your 
clothes. 

Handheld fabric groomer: like a 
handheld vacuum to pluck off the pills 
on your clothes. 

10 
Handheld lawn edger: like a handheld 
vacuum that trims the hard-to-mow 
grass at the edge of the lawn. 

Handheld lawn edger: like an electric 
razor that trims the hard-to-mow grass 
at the edge of the lawn. 

11 
A sled for playing in the snow with a 
webbed blade (like a duck's foot) in the 
front to clear a path. 

A sled for playing in the snow with a 
blade (like on a snow plow) in the front 
to clear a path. 

12 
An aqua fitness glove for resistance 
training in the water with a blade like a 
snow plow to create drag. 

An aqua fitness glove for resistance 
training in the water with flexible 
webbing like a duck's foot. 

 

The questions (with the same response scales as Study 1): 

1. Considering appearance, function, and context, overall how SIMILAR is the idea to the 
inspiration? 
Similar to Study 1, the idea and the inspiration were explicitly called out. For example: 
Inspiration for this idea: Bicycle Bell 
Idea: A handheld bicycle bell made for walkers and runners to alert people on the path as 
they approach. 

2. How likely would you be to purchase a product based on this idea? 
3. How different is this idea from products on the market today? 

Between the two blocks, we gave this message: “Thank you for your work so far. You are 
halfway done looking at the ideas. Now you will see the second half of the ideas. They are a new 
set, but based on the same set of inspirations!” 

At the end of each block, we had an attention filter using the three questions and an instruction 
on which responses to select.  

Specifics of Variables for Main Analysis 

The first analyses are product-level, with the product paired by need (e.g., alert people on a 
path), so the calculation of the variables is very similar to Study 1. For example, in the first 
column of results in Table A-2, the dependent variable (Purchase Intent, PI) and independent 
variable (Distance, D) are calculated in exactly the same way as Study 1. One difference from 
Study 1 is that the same N people answered both blocks. Thus, we can index the respondents in 
both blocks with the letter i. 

𝑌𝑌𝑗𝑗 =
1
𝑁𝑁
��PI1𝑖𝑖𝑗𝑗 − PI2𝑖𝑖𝑗𝑗�
𝑖𝑖

 

𝑋𝑋𝑗𝑗 =
1
𝑁𝑁
��D1𝑖𝑖𝑗𝑗 − D2𝑖𝑖𝑗𝑗�
𝑖𝑖
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Using that notation, what we estimate is 𝑌𝑌𝑗𝑗 = 𝛽𝛽0 + 𝛽𝛽1𝑋𝑋𝑗𝑗. In this study, the index j ranges from 1 
to 12. 

 

Table A-2: Regression Results for Study 2 

Main Analysis with Product Level Results, Products Paired by Need 

 

Dependent Variable: 
Diff in Purch. Intent 

Coeff (Std Error) 

DV: Diff in 
Effectiveness 

Coeff (Std Error) 

DV: Diff in 
Practicality 

Coeff (Std Error) 

DV: Diff in 
Usefulness 

Coeff (Std Error) 

Intercept 0.17 (010) 0.25* (0.09) 0.19 (0.10) 0.23* (0.10) 

Diff. in Distance -0.56** (0.14) -0.50** (0.12) -0.63** (0.14) -0.67*** (0.14) 

N 12 12 12 12 

Adj. R2 0.58 0.59 0.63 0.65 

* p<0.05, ** p<0.01, *** p<0.001.   

Correlation Matrix for Main Analysis with Product Level Results, Products Paired by 
Need (N=12). Correlations above 0.58 are significant at p < .05. 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

(1) Distance 1.00 -0.79 -0.83 -0.81 -0.79 -0.84 -0.12 -0.18 -0.11 -0.02 

(2) Purchase Intent -0.79 1.00 0.86 0.85 0.85 0.88 0.48 0.57 0.50 0.45 

(3) Useful -0.83 0.86 1.00 0.93 0.88 0.97 0.48 0.56 0.38 0.38 

(4) Practical -0.81 0.85 0.93 1.00 0.90 0.97 0.39 0.49 0.41 0.34 

(5) Effective -0.79 0.85 0.88 0.90 1.00 0.95 0.52 0.56 0.46 0.45 

(6) Avg of (3), (4), (5) -0.84 0.88 0.97 0.97 0.95 1.00 0.48 0.56 0.43 0.40 

(7) Creative -0.12 0.48 0.48 0.39 0.52 0.48 1.00 0.84 0.87 0.94 

(8) Innovative -0.18 0.57 0.56 0.49 0.56 0.56 0.84 1.00 0.89 0.79 

(9) Original -0.11 0.50 0.38 0.41 0.46 0.43 0.87 0.89 1.00 0.82 

(10) Novel -0.02 0.45 0.38 0.34 0.45 0.40 0.94 0.79 0.82 1.00 

Of note in the correlation matrix: First, as shown by the dark borders, there is strong clustering 
among the items that measure appeal (purchase intent, useful, practical, effective) and those that 
measure novelty (creative, innovative, original, novel). Somewhat unexpected are the off-
diagonal blocks, with medium (but non-significant at N = 12) correlations between the appeal 
items and the novelty items. We would have expected these to be negative. In exploring the data, 
we see one of the twelves pairs of ideas is an outlier. The outlier is idea 6, laptop security 
products. The USB version (block 1) was rated as both much more appealing and much more 
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novel than the porchlight version (block 2), so much so that the entire relationship switches sign 
when we exclude this point. 

Specifics of Variables for Supplemental Analysis with Person Level Results, Paired by 
Need 

Following the notation laid out in Study 1 (but recognizing the same N people responded to both 
blocks): 

• PI1ij is the ith respondent’s purchase intent for idea j in Block 1.  
• PI2ij is the ith respondent’s purchase intent for idea j in Block 2.  
• D1ij is the ith respondent’s distance rating (reverse coded Similarity) for idea j in Block 1.  
• D2ij is the ith respondent’s distance rating (reverse coded Similarity) for idea j in Block 2.  

For the person-level analysis, we calculate these differences: 

𝑌𝑌𝑖𝑖𝑗𝑗 = 𝑃𝑃𝑃𝑃1𝑖𝑖𝑗𝑗 − 𝑃𝑃𝑃𝑃2𝑖𝑖𝑗𝑗 

𝑋𝑋𝑖𝑖𝑗𝑗 = 𝐷𝐷1𝑖𝑖𝑗𝑗 − 𝐷𝐷2𝑖𝑖𝑗𝑗  

Then we estimate 𝑌𝑌𝑖𝑖𝑗𝑗 = 𝛽𝛽0 + 𝛽𝛽1𝑋𝑋𝑖𝑖𝑗𝑗 for each of the 60 i (the 60 respondents). Each one of those 
regressions is based on 12 observations (one for each of the 12 needs reflected in the stimuli). 
We then report the average of the 𝛽𝛽1 for the 60 people (and the associated t-statistic). Those 
results are in the main body of the paper. 

 

Specifics of Variables for Supplemental Analysis with Product Level Results, Products 
Paired by Inspiration 

In this supplemental analysis, the unit of analysis is still the product level (N = 12). This analysis 
is different from the Main Analysis, because the products are differenced by the inspiration (e.g., 
the two bicycle bell ideas) rather than by need (e.g., alert people on the path).   

The difference variables are constructed in a similar fashion to the Main Analysis, with one 
important distinction, how the ideas are matched for the difference. In the Main Analysis, we 
subtract the mean across people for Idea 1 in Block 2 from Idea 1 in Block 1. (Consult the list of 
Stimuli for Study 2 to see that Idea 1 has the same need in both blocks.)  

In this Supplemental Analysis, we do the following subtractions. 𝑍𝑍𝑛𝑛 is the difference in Purchase 
Intent for the nth inspiration. Notice the criss-cross pattern: Block 1, Idea 1 goes with Block 2, 
Idea 2 and Block 1, Idea 2 goes with Block 2, Idea 1. Ideas 3 and 4, 5 and 6, 7 and 8, 9 and 10, 
and 11 and 12 combine similarly. 

𝑍𝑍1 = 1
𝑁𝑁
∑ (PI1𝑖𝑖1 − PI2𝑖𝑖2)𝑖𝑖 , 𝑍𝑍2 = 1

𝑁𝑁
∑ (PI1𝑖𝑖2 − PI2𝑖𝑖1)𝑖𝑖 , 𝑍𝑍3 = 1

𝑁𝑁
∑ (PI1𝑖𝑖3 − PI2𝑖𝑖4)𝑖𝑖 , 𝑍𝑍4 = 1

𝑁𝑁
∑ (PI1𝑖𝑖4 − PI2𝑖𝑖3)𝑖𝑖 ,… 
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Table A-3: Regression Results for the Supplemental Analysis with Product Level Results, 
Products Paired by Inspiration 

 

Dependent Variable: 
Diff in Purch. Intent 

Coeff (Std Error) 

DV: Diff in 
Effectiveness 

Coeff (Std Error) 

DV: Diff in 
Practicality 

Coeff (Std Error) 

DV: Diff in Usefulness 

Coeff (Std Error) 

Intercept 0.18 (0.11) -0.25 (0.14) 0.19 (0.16) 0.23 (0.15) 

Diff. in Distance -0.57** (0.15) -0.51* (0.20) -0.58* (0.24) -0.65* (0.21) 

N 12 12 12 12 

Adj. R2 0.54 0.32 0.34 0.43 

* p<0.05, ** p<0.01, *** p<0.001.  

Figure A-1 for Supplemental Analysis with Product Level Results, Products Paired by 
Inspiration 
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Correlation Matrix for Supplemental Analysis with Product Level Results, Products Paired 
by Inspiration (N=12)  

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

(1) Distance 1.00 -0.76 -0.69 -0.63 -0.62 -0.66 -0.23 -0.16 -0.03 -0.11 

(2) Purchase Intent -0.76 1.00 0.86 0.87 0.85 0.88 0.16 0.15 -0.09 -0.02 

(3) Useful -0.69 0.86 1.00 0.96 0.95 0.99 -0.14 -0.17 -0.43 -0.34 

(4) Practical -0.63 0.87 0.96 1.00 0.95 0.99 -0.15 -0.16 -0.38 -0.36 

(5) Effective -0.62 0.85 0.95 0.95 1.00 0.98 -0.18 -0.16 -0.43 -0.37 

(6) Avg of (3), (4), (5) -0.66 0.88 0.99 0.99 0.98 1.00 -0.16 -0.17 -0.42 -0.36 

(7) Creative -0.23 0.16 -0.14 -0.15 -0.18 -0.16 1.00 0.87 0.88 0.91 

(8) Innovative -0.16 0.15 -0.17 -0.16 -0.16 -0.17 0.87 1.00 0.91 0.95 

(9) Original -0.03 -0.09 -0.43 -0.38 -0.43 -0.42 0.88 0.91 1.00 0.96 

(10) Novel -0.11 -0.02 -0.34 -0.36 -0.37 -0.36 0.91 0.95 0.96 1.00 

 

Analysis Results for Supplemental Analysis with Person Level Results, Paired by 
Inspiration (N= 60) 

Relationship between differences in distance and purchase intent: mean coefficient = -0.283, 
standard deviation = 0.366, t-statistic = -5.99, p < 0.001. (The t-statistics using practicality, 
effectiveness, and usefulness in place of purchase intent are -7.70, -7.25, -7.77, respectively.) 

Conclusion: The trend line is negative and highly significant. 

Relationship between differences in distance and model variance: (1) mean coefficient on linear 
term = 0.0385, t-statistic = 0.374, p > 0.70, and (2) mean coefficient on quadratic term = -0.116, 
t-statistic = -1.159, p > 0.25. 

Conclusion: No evidence that variance is increasing in distance. 
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Analogy Bases Used in Generating Ideas in Study 3 
For the AMT workers who generated 9 ideas (three for each for each base product), they were 
given a choice of 30 possible analogies for each base product. When they saw the 30 analogies, 
they just saw 30 items in random order in a dropdown list. They did not see the categories we 
used to form the lists, which are shown here. 

Base Product:  
Alarm Clock 

Base Product:  
Vacuum Cleaner 

Base Product:  
Grocery Bag 

Close category: Clocks Close category: Cleaning supplies Close category: Bags 
Cuckoo clock Broom Gym bag 
Smart watch Duster Purse 
Stop watch Sponge Wallet 
Cellphone Dishwashing detergent Ziploc bag 
Oven timer Lint roller Suitcase 
Related category:  
Alarms 

Related category:  
Things that suck things up 

Related category:  
Things that transport things  

Police siren Elephant trunk Moving box 
Fire alarm Straw Subway car 
Amber alert Waterpik Wagon 
Electronic calendar reminder Tornado Shipping container 
Game buzzer Garbage disposal Skateboard 
Related category: Things in Bedroom  Related category: Home things Related category: Kitchen things 
Desk lamp Light bulb Spice rack 
Jewelry box Lounge chair Waffle iron 
Vanity mirror Electric hand mixer Avocado slicer 
Slippers Vanity mirror Cookie jar 
Duvet cover Kitchen knife Oven mitts 
Unrelated category: Music related 
things 

Unrelated category:  
Beauty products 

Unrelated category:  
Nature/garden 

Subwoofer Acne face wash Succulent 
Bluetooth headphones Fake eyelashes  Ladybug 
Music festival Deodorant Grass 
Piano Hair gel Cactus 
Xylophone  Moisturizer  Watering pot 
Unrelated category:  
Beach things 

Unrelated category:  
Kids toys 

Unrelated category:  
Workout equipment 

Beach towel Rocking horse Dumbbell 
Sea shell Toy drum Jump rope 
Wet bathing suit Rubik's cube Pull-up bar 
Dolphin Lego Yoga mat 
Umbrella Toy car Sneakers 
Unrelated category: Cleaning supplies Unrelated category: Rainforest things Unrelated category: Art things 
Vacuum Toucan  Paint brush 
Dishwashing detergent Hammock  Easel 
Duster Tree fort Sculpture 
Laundry soap Butterfly Figure drawing 
Lint roller Monkey Picture frame 
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Table A-4: Regression Results for Study 3 

 

Alarm Clocks 

Dependent Variable: 
Goodness 

Coeff (Std Error) 

Grocery Bags 

Dependent Variable: 
Goodness 

Coeff (Std Error) 

Vacuum Cleaners 

Dependent Variable: 
Goodness 

Coeff (Std Error) 

Intercept 3.88*** (0.12) 4.93*** (0.10) 4.52*** (0.14) 

Distance -0.32*** (0.04) -0.67*** (0.03) -0.49*** (0.05) 

N 90 90 90 

Adj. R2 0.39 0.82 0.55 

 

 

Alarm Clocks 

Dependent Variable: 
Uniqueness 

Coeff (Std Error) 

Grocery Bags 

Dependent Variable: 
Uniqueness 

Coeff (Std Error) 

Vacuum Cleaners 

Dependent Variable: 
Uniqueness  

Coeff (Std Error) 

Intercept 1.00*** (0.10) 1.59*** (0.09) 0.89*** (0.13) 

Distance 0.59*** (0.03) 0.45*** (0.03) 0.56*** (0.04) 

N 90 90 90 

Adj. R2 0.77 0.72 0.67 

 

 

Alarm Clocks 

Dependent Variable: 
Creativity 

Coeff (Std Error) 

Grocery Bags 

Dependent Variable: 
Creativity 

Coeff (Std Error) 

Vacuum Cleaners 

Dependent Variable: 
Creatvity 

Coeff (Std Error) 

Intercept 2.37*** (0.12) 3.20*** (0.14) 2.58*** (0.16) 

Distance 0.15*** (0.04) -0.03 (0.05) 0.11* (0.05) 

N 90 90 90 

Adj. R2 0.11 0.00 0.04 

* p<0.05, ** p<0.01, *** p<0.001 

  



43 
 

Correlation Matrices for Study 3 

Alarm Clocks 

 Dist. Good Uniq. Crtv. 

Distance 1.00 -0.63 0.88 0.35 

Goodness -0.63 1.00 -0.59 0.15 

Uniqueness 0.88 -0.59 1.00 0.49 

Creativity 0.35 0.15 0.49 1.00 

 

Grocery Bags 

 Dist. Good Uniq. Crtv. 

Distance 1.00 -0.91 0.85 -0.08 

Goodness -0.91 1.00 -0.78 0.23 

Uniqueness 0.85 -0.78 1.00 0.04 

Creativity -0.08 0.23 0.04 1.00 

 

Vacuum Cleaners 

 Dist. Good Uniq. Crtv. 

Distance 1.00 -0.75 0.82 0.22 

Goodness -0.75 1.00 -0.57 0.18 

Uniqueness 0.82 -0.57 1.00 0.46 

Creativity 0.22 0.18 0.46 1.00 
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