
 

 
 
 
 
ASSOCIATION FOR CONSUMER RESEARCH 

 
Labovitz School of Business & Economics, University of Minnesota Duluth, 11 E. Superior Street, Suite 210, Duluth, MN 55802 
 
 
Can I Correct My Errors Without Knowing?: the Effect of Nonconscious Priming  of a Target Attribute on Judgmental

Errors 

Ki Yeon   Lee, University of Toronto, Canada 
Andrew   Mitchell, University of Toronto, Canada 

 
Attribute substitution has been used to explain why people rely on heuristics and show judgmental biases. We examine and show that

the subliminal priming of a target attribute can correct judgmental errors and this correction process elicited by nonconscious priming

requires cognitive resources, which implies the involvement of reasoning.

 
 
[to cite]:

Ki Yeon  Lee and Andrew  Mitchell (2011) ,"Can I Correct My Errors Without Knowing?: the Effect of Nonconscious Priming

of a Target Attribute on Judgmental Errors ", in NA - Advances in Consumer Research Volume 38, eds. Darren W. Dahl, Gita V.

Johar, and Stijn M.J. van Osselaer, Duluth, MN : Association for Consumer Research.

 
[url]:

http://www.acrwebsite.org/volumes/16297/volumes/v38/NA-38

 
[copyright notice]:

This work is copyrighted by The Association for Consumer Research. For permission to copy or use this work in whole or in

part, please contact the Copyright Clearance Center at http://www.copyright.com/.

http://www.acrwebsite.org/volumes/16297/volumes/v38/NA-38
http://www.copyright.com/


708708 Advances in Consumer Research
Volume 38, © 2012

Can I Correct My Errors without Knowing?: The Effect of Nonconscious Priming of a Target 
Attribute on Judgmental Errors

Ki Yeon Lee, University of Toronto, Canada
Andrew Mitchell, University of Toronto, Canada

EXTENDED ABSTRACT
Attribute substitution (Kahneman and Frederick 2002) has 

been used to explain why people rely on heuristics and show biases. 
Attribute substitution occurs “when an individual assesses a specified 
target attribute of a judgment object by substituting another property 
of that object—the heuristic attribute—which comes more readily 
to mind” (p53). Substituting the target attribute with the heuristic 
attribute inevitably introduces systematic errors because these two 
attributes are different. What would happen if the target attribute 
is more accessible by subliminally priming words related to the 
target attribute? We expect that people are less likely to make the 
errors because the target attribute is made more accessible. The 
purpose of the present research is to examine whether and how 
subliminal priming of a target attribute can reduce the errors (e.g., 
base-rate neglect) and whether this correction process elicited by 
nonconscious priming requires cognitive resources, which implies 
the involvement of reasoning.

Experiment 1 examines whether the subliminal priming 
of a target attribute can correct judgmental errors by using the 
Kirkpatrick and Epstein (1992)’s jelly beans task which shows the 
ratio-bias (RB) phenomenon. The RB phenomenon refers to “the 
perception of the likelihood of a low-probability event as greater 
when it is presented in the form of larger (e.g., 10-in-100) rather 
than smaller (e.g., 1-in-10) numbers” (Pacini and Epstein 1999, 
p303). This phenomenon is attributed to a tendency to focus on 
the frequency of the numerator (i.e., heuristic attribute) instead of 
the overall probability (i.e., target attribute). Selecting one of two 
trays that offer equal probabilities is, in itself, not a judgmental 
error. However, the preference for a 9% over a 10 % probability is 
(Denes-Raj and Epstein 1994). 

In experiment 1, participants were asked to choose one of two 
trays from which they could participate in a lottery where they could 
win $50 if they drew a red jelly bean: tray A (10% tray) containing 1 
red and 9 white beans and tray B (9% tray) containing 9 red and 91 
white beans. Since the target attribute is the ‘objective probability’ 
of drawing a red bean, if participants choose a tray based on the 
target attribute instead of the number of red jelly beans, they should 
be more (less) likely to choose the 10% tray (the 9 % tray). 

Participants were randomly assigned to either a control or a 
target attribute priming condition. The priming task was disguised 
as a perception task. Words related to the objective probability 
(e.g., probability, proportion) were subliminally (i.e., 20 ms) shown 
to participants depending on the priming conditions. The primed 
words were masked by a string of letters (e.g., addick). Participants 
were asked to identify whether each string of letters presented on 
a computer screen contained two vowels or not. After finishing 
the perception task, participants were asked to complete the next 
task—the jelly beans task. They were asked to indicate their own 
preference between the two trays on a five-point scale. Next, they 
were asked to choose which tray they wanted to draw from for a 
real drawing. 

We found main effects of attribute priming in self-preference 
scale and tray choice. Participants primed with the target attribute 
were more likely to prefer the correct 10 % tray than those who 
were not primed. Consistent with this result, participants primed 
with the target attribute chose the 10 % tray significantly more than 
those who were not primed. 

Experiment 2 extends the findings in Experiment 1 to a different 
judgmental bias, base-rate neglect by using an analogue of the 
engineer-and-lawyer problem (Kahneman and Tversky 1973). In 
the engineer-and-lawyer problem, people are given the base rate 
of engineers (e.g., 30 engineers out of 100 individuals) and the 
description of a person (e.g., typical characteristics of an engineer 
such as having no interest in political and social issue and spending 
time in home carpentry). Although the base-rate of engineers in a 
given sample is very low (e.g., 30%), people’s estimation of the 
probability that a person is an engineer is much higher (e.g., 80%) 
than the base rate due to their tendency to rely on the description 
of the person rather than the base rate. The base-rate neglect in 
probability judgment is problematic because it induces people 
to violate the fundamental Bayesian rule of statistical prediction. 

The procedures in experiment 2 are similar to those in 
experiment 1. We used Betsch et al. (1998)’s professor-and-non-
professor item. Participants were randomly assigned to either a 
control or a target attribute priming condition. After finishing the 
priming task, participants were given a description of a person. They 
were told that this description was one of a survey sample which 
contained 17.6 % professors and 82.4 % non-professors. Their task 
was to rate the probability that the person is a professor given the 
description of the person and the base rate. 

We found that participants primed with the target attribute 
were more likely to estimate the probability to be lower (closer to 
the base rate of professors) than those who were not primed. This 
finding provides further evidence that subliminally priming the 
target attribute reduced the judgmental error.

Experiment 3 examines whether the process of correcting 
judgmental errors requires the involvement of System 2 by 
manipulating cognitive load. Since the processes of System 1 are 
automatic and effortless whereas those of System 2 are slow and 
effortful, if System 2 is involved in the correction process, a high 
cognitive load should interfere with this correction process which 
is facilitated by subliminally priming the target attribute. 

The procedures in experiment 3 are similar to those in 
experiment 2 except the manipulation of cognitive load. Participants 
were randomly assigned to a 2 (target attribute priming: no priming 
vs. target attribute priming) x 2 (cognitive load: low vs. high load) 
between-subjects design. We manipulated cognitive load by asking 
participants to memorize either a 2- or 9-digit number. To rule out 
the alternative explanation of mood effect, we measured their mood 
using PANAS scale (Watson, Clark, and Tellegen 1988). 

Our manipulation check was successful in that participants 
found it more difficult to memorize the 9- than the 2-digit number. 
In the low cognitive load conditions, participants primed with the 
target attribute were more likely to estimate the probability to be 
lower (closer to the base rate) than those who were not primed. 
However, in the high cognitive load conditions, participants’ 
probability estimates were equally high (far from the base rate). 
This finding implies that cognitive busyness impairs the process 
of correcting the bias (i.e., the base-rate neglect). We ruled out 
the alternative account by showing no differences in the PANAS 
scale as a function of cognitive load. The findings of experiment 
3 suggest that System 2 is involved in the process of correcting 
judgmental errors. 



Advances in Consumer Research (Volume 38) / 709

These studies provide evidence for the idea that priming 
the target attribute nonconsciously can reduce judgmental errors. 
We believe that this research is important for two reasons: First, 
it contributes to extend our understanding of the underlying 
mechanism for reducing judgmental errors by demonstrating that 
not only explicit/conscious methods but also implicit/nonconscious 
method (i.e., priming a target attribute) can reduce the judgmental 
errors. Second, it shows that the process of correcting judgmental 
errors requires cognitive resources, which implies the involvement 
of System 2.

REFERENCES
Agnoli, Franca (1991), “Development of Judgmental Heuristics 

and Logical Reasoning: Training Counteracts the Representa-
tiveness Heuristic,” Cognitive Development, 6, 195–217. 

Agnoli, Franca and David H. Krantz (1989), “Suppressing 
Natural Heuristics by Formal Instruction: The Case of the 
Conjunction Fallacy,” Cognitive Psychology, 21, 515–50.

Bargh, John A. (1990), “Auto-Motives: Preconscious Determi-
nants of Thought and Behavior,” in Handbook of motivation 
and cognition, Vol. 2, ed E. Tory Higgins and Richard M. 
Sorrentino, New York: Guilford Press, 93–130.

Bargh, John A, and Tanya L. Chartrand (1999), “The Unbearable 
Automaticity of Being,” American Psychologist, 54, 462–79.

Betsch, Tilmann, Glenn-Merten Biel, Claudia Eddelbüttel, and 
Andreas Mock (1998), “Natural Sampling and Base-Rate Ne-
glect,” European Journal of Social Psychology, 28, 269–73.

Bodenhausen, Galen V. (1990), “Stereotypes as Judgmental Heu-
ristics: Evidence of Circadian Variations in Discrimination,” 
Psychological Science, 1(5), 319–22.

Camerer, Colin F. and Robin Hogarth (1999), “The Effects of 
Financial Incentives in Experiments: A Review and Capital-
labor-production Framework,” Journal of Risk and Uncer-
tainty, 19, 7–42.

Chartrand, Tanya L. and John A. Bargh (1996), “Automatic 
Activation of Impression Formation and Memorization 
Goals: Nonconscious Goal Priming Reproduces Effects of 
Explicit Task Instructions,” Journal of Personality and Social 
Psychology, 71, 464–78.

Cosmides, Leda and John Tooby (1996), “Are Humans Good In-
tuitive Statisticians After All?: Rethinking Some Conclusions 
of the Literature on Judgment under Uncertainty,” Cognition, 
58, 1–73.

Denes-Raj, Veronika and Seymour Epstein (1994), “Conflict 
between Intuitive and Rational Processing: When People 
Behave against Their Better Judgment,” Journal of Personal-
ity and Social Psychology, 66, 819–29. 

Epstein, Seymour (1994), “Integration of the Cognitive and 
the Psychodynamic Unconscious,” American Psychologist, 
49(8), 709–24.

Evans, Jonathan St. bt and David E. Over (1996), Rationality 
and Reasoning, Hove, UK: Psychology Press. 

Gabrielcik, Adele and Russell H. Fazio (1984), “Priming and 
Frequency Estimation: A Strict Test of the Availability 
Heuristic,” Personality and Social Psychology Bulletin, 10, 
85–89.

Gigerenzer, Gerd and Daniel G. Goldstein (1996), “Reasoning 
the Fast and Frugal Way: Models of Bounded Rationality,” 
Psychological Review, 103(4), 650–69.

Gigerenzer, Gerd and Ulrich Hoffrage (1995), “How to Improve 
Bayesian Reasoning without Instruction: Frequency For-
mats,” Psychological Review, 102, 684–704.

Gilbert, Daniel T. (2002), “Inferential Correction” in Heuristics 
and Biases, ed Gilovich, Thomas, Dale Griffin, and Daniel 
Kahneman, New York: Cambridge University Press, 167–84

Gilbert, Daniel T. and J. Gregory Hixon (1991), “The Trouble of 
Thinking: Activation and Application of Stereotypic Beliefs,” 
Journal of Personality and Social Psychology, 60, 509-17.

Kahneman, Daniel (2002, December), “Maps of Bounded Ra-
tionality: A Perspective on Intuitive Judgement and Choice,” 
Nobel Prize Lecture, Retrieved January 11, 2006, from http://
nobelprize.org/nobel_prizes/economics/laureates/2002/
kahnemann-lecture.pdf.

             (2003), “A Perspective on Judgment and Choice: Map-
ping Bounded Rationality,” American Psychologist, 58, 
697–720.

Kahneman, Daniel and Shane Frederick (2002), “Representative-
ness Revisited: Attribute Substitution in Intuitive Judgment,” 
in Heuristics and Biases, ed Gilovich, Thomas, Dale Griffin, 
and Daniel Kahneman, New York: Cambridge University 
Press, 49–81.

             (2005). “A Model of Heuristic Judgment”, in The 
Cambridge Handbook of Thinking and Reasoning, ed. K.J. 
Holyoak and R.G. Morrison Cambridge, U.K.: Cambridge 
University Press, 267–93.

Kahneman, Daniel and Amos Tversky (1972), “Subjective 
Probability: A Judgment of Representativeness,” Cognitive 
Psychology, 3, 430–54.

             1973), “On the Psychology of Prediction,” Psychological 
Review, 80 (4), 237–51.

Kirkpatrick, Lee A. and Seymour Epstein (1992), “Cognitive-
Experiential Self-Theory and Subjective Probability: Further 
Evidence for Two Conceptual Systems,” Journal of Personal-
ity and Social Psychology, 63, 534–44.

Krull, Douglas S. (1993), “Does the Grist Change the Mill? 
The Effect of Perceiver’s Goals on the Process of Social 
Inference,” Personality and Social Psychology Bulletin, 19, 
340–8.

Liberman, Akiva M. (2001), “Exploring the Boundaries of Ra-
tionality: A Functional Perspective on Dual Models in Social 
Psychology,” in Cognitive Social Psychology: The Princeton 
Symposium on the Legacy and Future of Social Cognition, 
ed. G. B. Moskowitz, Mahwah, NJ: Erlbaum, 291–304.

Nisbett, Richard E., David H. Krantz, Christopher Jepson, and 
Ziva Kunda (1983), “The Use of Statistical Heuristics in 
Everyday Inductive Reasoning,” Psychological Review, 90, 
339–63.

Pacini, Rosemary and Seymour Epstein (1999), “The Interaction 
of Three Facets of Concrete Thinking in a Game of Chance, 
Thinking and Reasoning, 5, 303–25.

Pacini, Rosemary, Francisco Muir, and Seymour Epstein (1998), 
“Depressive Realism from the Perspective of Cognitive-
Experiential Self-Theory,” Journal of Personality and Social 
Psychology, 74, 1056–68. 

Pontari, Beth A. and Barry R. Schlenker (2000), “The Influence 
of Cognitive Load on Self-Presentation: Can Cognitive Busy-
ness Help as well as Harm Social Performance?” Journal of 
Personality and Social Psychology, 78, 1092–108.

Sloman, Steven A. (1996), “The Empirical Case for Two Sys-
tems of Reasoning,” Psychological Bulletin, 119, 3–22. 

Stanovich, Keith E. and Richard F. West (2000), “Individual 
Differences in Reasoning: Implications for the Rationality 
Debate,” Behavioral and Brain Sciences, 23, 645–726.



710 / Can I Correct My Errors without Knowing?: The Effect of Nonconscious Priming of a Target Attribute on Judgmental Errors

             (2002), “Individual Differences in Reasoning: Implica-
tions for the Rationality Debate,” in Heuristics and biases, ed 
Gilovich, Thomas, Dale Griffin, and Daniel Kahneman, New 
York: Cambridge University Press, 421–40.

Tversky, Amos, and Daniel Kahneman (1973), “Availability: A 
Heuristic for Judging Frequency and Probability,” Cognitive 
Psychology, 5, 207–32.

             (1974, September 27), “Judgment under Uncertainty: 
Heuristics and Biases,” Science, 185, 1124–31.

             (1983), “Extensional vs. Intuitive Reasoning: The 
Conjunction Fallacy in Probability Judgment,” Psychological 
Review, 90, 293–3l5.

Watson, David, Lee A. Clark, and Auke Tellegen (1988), “De-
velopment and Validation of Brief Measures of Positive and 
Negative Affect: The PANAS scale,” Journal of Personality 
and Social Psychology, 54, 1063–70.

Wegner, Daniel M., Ralph Erber, and Sophia Zanakos (1993), 
“Ironic Processes in the Mental Control of Mood and Mood-
Related Thought, Journal of Personality and Social Psychol-
ogy, 65, 1093–104.

Yamigishi, Kimihiko (1997), “When a 12.86% Mortality Is More 
Dangerous than 24.14%: Implications for Risk Communica-
tion,” Applied Cognitive Psychology, 11, 495–506.

Zukier, Henri and Albert Pepitone (1984), “Social Roles and 
Strategies in Prediction: Some Determinants in the Use of 
Base-Rate Information,” Journal of Personality and Social 
Psychology, 47, 349–60.


