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Chen argued that the proper null hypothesis for free-choice studies examining shifts in choice was
66.7%. Sagarin and Skowronki (2009) questioned the appropriateness of this value, noting that it
was based on an unwarranted assumption that subjects always choose preferred options over less
preferred options. In this paper, we respond to the points raised by Chen and Risen (2009), noting

KeyWPde-' ) that: (a) violations of an additional unwarranted assumption (perfect transitivity) also move the
CMOg“m"e dissonance proper null hypothesis towards 50%; (b) the validation of pretest measures would enable researchers
Che;il:emem to estimate an upper bound on the proper null; (c) the “blind” choice methodology proposed by Saga-

rin and Skowronski places the null unambiguously at 50%; and (d) Sagarin and Skowronski correctly
call for null-hypothesis tests where needed. In the end, we again endorse the idea that this debate is
best resolved empirically, but we believe the empirical avenues available are wider than those
endorsed by Chen and Risen.

© 2008 Elsevier Inc. All rights reserved.

Chen and Risen (2009) properly note that the debate about free-
choice studies that examine post-decision shifts in choice centers
on the appropriate value for the null hypothesis. The analysis pre-
sented in Chen (2008) suggested that the proper value for the null
is 66.7%. The analysis presented in Sagarin and Skowronski (2009)
questioned the appropriateness of this value.

It did so by noting that Chen’s (2008) reasoning was based on an
unsubstantiated assumption: that choice-making maps onto pre-
choice preferences in such a way that the preferred option is al-
ways chosen over the non-preferred option. We noted that there
is a long history of research in choice-making suggesting that sub-
jects do not always choose their preferred option. Accordingly, we
argued that subjects would select a preferred option over a less
preferred option only a proportion of the time, and that this pro-
portion is likely related to the magnitude of the preference differ-
ence between the two options. In this regard, we noted that
pretesting prior to choice experiments usually indicates that the
preference difference among options is small and that this provides
additional reason to believe that people would only be somewhat
more likely to choose the preferred option over a less preferred
option.

The extent to which our analysis is valid suggests that the actual
expected value for choice-making behavior is lower than Chen’s
(2008) proposed 66.7% figure. In fact, we suggested that research-
ers’ pretesting makes it likely that the proper null is much closer to
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50% than to 66.7%—a likelihood that can be increased through pro-
cedures such as those used by Egan, Santos, and Bloom (2007).
These researchers “conservatively used each subject’s least pre-
ferred color of the three (i.e., the one the monkey took longest to
obtain during preference testing) as option C [the new item pitted
against the item rejected at time 1]” (p. 980).

Other unsubstantiated assumptions might similarly lead one to
believe that the true expected value is less than 66.7%. For example,
the value that is output from Chen’s (2008) analysis requires perfect
transitivity in choice-making. Perfect transitivity is illustrated as fol-
lows: If a red M&M is preferred over a blue M&M, and a blue M&M is
preferred over a green M&M, then the red M&M will always be pre-
ferred over the green M&M. To illustrate the implications of imper-
fect transitivity, we return to an example used in our original
paper. The example involved choices among three M&Ms of differing
colors. Given the assumption of perfect transitivity, there are six pos-
sible permutations of preference order:

(1) Red > Blue > Green (4) Blue > Green > Red
(2) Red > Green > Blue (5) Green > Red > Blue
(3) Blue > Red > Green (6) Green > Blue > Red

Chen (2008) argues that the first choice provides information
regarding subjects’ ordinal preferences; this constrains subsequent
choices. For example, if at time 1 a subject chooses the red M&M
over the blue M&M, Chen argues that such a choice eliminates three
permutations (3, 4, and 6). It does so because those permutations
specify that blue is preferred to red, which is inconsistent with
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the initial choice of red. Importantly, green is preferred to blue in
two out of three of the remaining permutations (2 and 5, not 1).
Hence, Chen argues that that the baseline probability of choosing
a green M&M in the second choice is 66.7%.

However, this logic assumes perfect transitivity. Imperfect tran-
sitivity adds two additional permutations:

(7) Red > Blue; Blue > Green; Green > Red
(8) Blue > Red; Red > Green; Green > Blue

Under these conditions, a time 1 choice of red over blue eliminates
four permutations (3, 4, 6, and 8). Of the remaining permutations,
green is preferred to blue in only two out of four (2 and 5, not 1
or 7). Thus, violations of the transitivity assumption will also move
the proper null hypothesis towards 50%, with the null reaching 50%
if intransitive permutations (7 and 8) are as common as transitive
permutations (1 through 6).

How common are intransitive permutations? Psychological
researchers have produced them in the laboratory, often through
the careful manipulation of the characteristics of choice options
(e.g., see Gonzalez-Vallejo, 2002; Mellers & Biagini, 1994). This
suggests that such permutations exist, although they are likely less
frequent than transitive permutations. Nonetheless, this research
demonstrates that violations of transitivity in choice can occur,
and to the extent that they do, such violations work against the
argument proposed by Chen.

The general thrust of our argument is that the more often the
assumptions made by Chen (2008) overstate subjects’ real
behavioral tendencies in choice-making, the more the expected
value for the second choice in a typical two-choice study falls
below 66.7% and approaches 50%. As the analysis presented in
Chen and Risen (2009) demonstrates, a lowering of the expected
value to a level somewhat above 50% would not threaten infer-
ential conclusions to be derived from all experiments in which
the actual choice probability is in the mid-60% range. Another
way of saying this is that we think that Chen’s analysis leads
to the possibility that the current literature might overestimate
the effect size that is present in the two-choice paradigm, but
that the inferential conclusion that an initial choice affects sub-
sequent choices may still be valid.

However, we again emphasize that this is ultimately an empir-
ical question (which is an explicit admission that, despite our argu-
ments and intuitions, Chen, 2008, might be correct). We see two
broad approaches to answer this question:

The first approach is to try to bag the elusive null “in the wild.”
This is no easy task. Researchers have used a variety of ancillary
measures of preference such as selection latency (e.g., rapid selec-
tion of especially desirable alternatives; see Egan et al., 2007).
However, as Chen and Risen (2009) point out, single ancillary mea-
sures of preference might lack validity. Perhaps subjects quickly
snatch offending M&Ms to remove them from their sight while lei-
surely contemplating desirable M&Ms before consuming them.
However, proper methodology could eliminate such problems.
For example, researchers could validate a pretest by examining
choices between items pretested to be more or less separate in
magnitude of preference, thus establishing a relation between
the magnitude of any pretest difference and choice probabilities.
Alternatively, researchers could instill preferences of varying mag-
nitudes through reinforcement and estimate the relationship be-
tween choice probabilities and pretest differences. Moreover,
multiple measures could be used to more accurately triangulate
in on latent preferences. Then, when a sufficiently accurate pretest
(or suite of pretests) has been validated, it could be applied to our
first proposed experimental methodology: estimating an upper

bound of P. Results of past studies could then be reinterpreted in
the context of this new null.

In this regard we wish to point out that a careful read of Sagarin
and Skowronski (2009) will reveal that Chen and Risen’s (2009)
claim that we misunderstand the function of the null-hypothesis
is incorrect. Where appropriate, we included direct calls for signif-
icance testing (e.g., “Statistical tests would be needed, of course, to
determine whether these data-based choice rates differ signifi-
cantly from 54.2%, but they certainly suggest rejection at time 2
of the unchosen time 1 option.”). Elsewhere, in conditions in which
significance tests are not needed, we do not call for them (e.g., “It
turns out that fully accounting for the choice data observed in the
study of capuchins would require a value of P of 88.7%-a value
that, in the context of the pretest data showing no measurable
preferences, seems highly implausible.”).

It should be noted, of course, that non-significance in such rein-
terpretations is not synonymous with equivalence. A non-signifi-
cant effect can still contribute to a confident conclusion that an
effect is actually present when synthesized meta-analytically with
other effects. This is especially likely when the non-significant
study may exhibit a large effect size, yet yield a result that is
non-significant because of an insufficient number of observations.
Hence, the cautious way to proceed would be to withhold conclu-
sions pending re-analysis and meta-analytic synthesis of the entire
corpus of existing data.

A second approach is to eliminate the ambiguous null. To this
end, in Sagarin and Skowronski (2009) we suggested an experi-
mental methodology in which the first choice is made “blind.” Be-
cause subjects would not know which item they were choosing,
their choice could not reflect their preferences, but it still could af-
fect their preferences. Importantly, this methodology requires no
assumptions regarding the validity of ancillary measures. Even bet-
ter, the proper null stands unambiguously at 50%, thus addressing
the problems identified in Chen (2008).

Either of these two types of experiments, properly executed,
would yield fruitful data and would belie Chen and Risen’s
(2009) assertion that such experimental methods cannot address
the problem. We make no claim, of course, that these are the only
methodologies capable of addressing Chen’s (2008) concerns. We
look forward to reading the approaches referred to in the Chen
and Risen response paper.

Lastly, we note that Sagarin and Skowronski's (2009) com-
ments addressed Chen’s (2008) criticism of free-choice para-
digms that examine shifts in choice; Chen and Risen (2009)
are correct in asserting that Sagarin and Skowronski did not ad-
dress Chen’s criticism of free-choice paradigms that examine
shifts in ranking or ratings. In this regard, we note that one ele-
ment of our critique was based on Chen’s failure to account for
the imperfect relationship between preference and choice in
studies that examine shifts in choice. We concur with Chen
and Risen that Chen’s criticism of studies that examine shifts
in ranking or ratings models this imperfect relationship. How-
ever, we were puzzled as to why Chen incorporated this imper-
fect relationship in one section of his paper (the section on shifts
in rankings or ratings) but ignored it in another (the section on
shifts in choice). Nonetheless, we reiterate that our analysis is
limited to Chen’s critique of shifts in choice; we leave theoretical
and/or empirical critiques of Chen’s analysis of shifts in rating or
ranking to others.

In the end, we return to the common ground that we share with
Chen and Risen (2009): This debate is best resolved empirically.
We are excited by the myriad approaches available to researchers,
and we look forward to seeing how they turn out—and we still
wonder if anyone has a few spare M&M'’s that can be put to good
use in research.
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