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The Effect of Accuracy Motivation on Anchoring and Adjustment: Do
People Adjust from Provided Anchors?

Abstract

Increasing accuracy motivation (e.g., by providing monetary incentives for accuracy) often fails to increase
adjustment away from provided anchors, a result that has led researchers to conclude that people do not
effortfully adjust away from such anchors. We challenge this conclusion. First, we show that people are
typically uncertain about which way to adjust from provided anchors and that this uncertainty often causes
people to believe that they have initially adjusted too far away from such anchors (Studies 1a and 1b). Then,
we show that although accuracy motivation fails to increase the gap between anchors and final estimates when
people are uncertain about the direction of adjustment, accuracy motivation does increase anchor—estimate
gaps when people are certain about the direction of adjustment, and that this is true regardless of whether the
anchors are provided or self-generated (Studies 2, 3a, 3b, and 5). These results suggest that people do
effortfully adjust away from provided anchors but that uncertainty about the direction of adjustment makes
that adjustment harder to detect than previously assumed. This conclusion has important theoretical
implications, suggesting that currently emphasized distinctions between anchor types (self-generated vs.
provided) are not fundamental and that ostensibly competing theories of anchoring (selective accessibility
and anchoring-and-adjustment) are complementary.
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Abstract
Increasing accuracy motivation (e.g., by providing monetary incentives for accuracy) often fails
to increase adjustment away from provided anchors, a result that has led researchers to conclude
that people do not effortfully adjust away from such anchors. We challenge this conclusion.
First, we show that people are typically uncertain about which way to adjust from provided
anchors, and that this uncertainty often causes people to believe that they have initially adjusted
too far away from such anchors (Studies 1a and 1b). Then, we show that although accuracy
motivation fails to increase the gap between anchors and final estimates when people are
uncertain about the direction of adjustment, accuracy motivation does increase anchor-estimate
gaps when people are certain about the direction of adjustment, and that this is true regardless of
whether the anchors are provided or self-generated (Studies 2, 3a, 3b, and 5). These results
suggest that people do effortfully adjust away from provided anchors, but that uncertainty about
the direction of adjustment makes that adjustment harder to detect than previously assumed. This
conclusion has important theoretical implications, suggesting that currently emphasized
distinctions between anchor types (self-generated vs. provided) are not fundamental, and that
ostensibly competing theories of anchoring (selective accessibility and anchoring-and-

adjustment) are complementary.
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The Effect of Accuracy Motivation on Anchoring and Adjustment:
Do People Adjust from Provided Anchors?

Considering irrelevant values can influence people’s estimates of unknown quantities. This
fact is known as anchoring and it is arguably one of the most important truths about human
judgment (e.g., Gilbert, 2002; Epley & Gilovich, 2004, 2006; Jacowitz & Kahneman, 1995;
Tversky & Kahneman, 1974). Anchoring was most famously demonstrated by Tversky and
Kahneman (1974), who found that people estimated a greater percentage of African countries in
the United Nations after considering a randomly generated “anchor” of 65% than after
considering an anchor of 10%. Researchers have since shown that anchoring arises not only for
such general knowledge questions, but also for arguably more consequential judgments, such as
buying and selling prices (Carlson, 1990; Green, Jacowitz, Kahneman, & McFadden, 1998;
Simonson & Drolet, 2004), purchase quantity decisions (Wansink, Kent, & Hoch, 1998), credit
card repayments (Stewart, 2009), negotiation outcomes (Galinsky & Mussweiler, 2001),
appraisals of real estate (Northcraft & Neale, 1987), personal injury verdicts (Chapman &
Bornstein, 1996), and criminal sentences by legal experts (Englich, Mussweiler, & Strack, 2006).

Much research has investigated how anchors affect judgment. This research has produced
different theories of anchoring and a debate about which theory is correct. This debate has
seemingly been resolved by distinguishing two types of anchors: anchors that are provided by an
external source (the usual case in numerical anchoring experiments) and anchors that are self-
generated (Epley & Gilovich, 2001, 2004, 2005, 2006). Researchers now accept that these
different anchor types induce different psychological processes, and that distinct theories are
needed to explain how self-generated and provided anchors affect judgment (Epley & Gilovich,

2006). Our goal is to argue that this distinction is unnecessary, that provided and self-generated
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anchors affect judgment through largely similar processes, and that people do effortfully adjust
from both provided and self-generated anchors. We accomplish this by investigating the effect of
accuracy motivation on anchoring, an effect on which major theoretical distinctions hinge.
Theories of Anchoring

Anchoring-and-Adjustment Theory

Anchoring-and-adjustment is the traditional explanation of how anchors affect judgment.
According to this theory, the process of generating estimates after considering anchor values
proceeds in multiple stages (Epley & Gilovich, 2001, 2004, 2006; Epley, Keysar, Van Boven, &
Gilovich, 2004; Quattrone, 1982; Tversky & Kahneman, 1974). Consider the typical anchoring
study, in which people estimate some quantity (e.g., the length of the Mississippi River) after
first assessing whether the quantity is greater or less than a provided anchor value (e.g., 1200
miles). According to anchoring-and-adjustment theory, estimate generation works as follows (see
Figure 1a). First, people decide whether the correct value is greater or less than the anchor. Then,
they adjust from the anchor by generating an initial value. Next, people test whether this value
seems reasonable or whether they should adjust their estimate again. People who consider their
initial estimate to be “good enough” will cease adjustment and deliver that estimate. In contrast,
people who consider their initial estimate to require modification will adjust their estimate
further away from the anchor value. People repeat the process of testing and adjusting until they
are ultimately satisfied with their estimate. Anchoring effects are thought to arise partly because
people are often not motivated to extensively revise their estimates, and partly because most
people consider a wide range of values to be plausible estimates. Adjustments thus tend to be
insufficient, with people settling on a plausible value that is relatively close to the anchor (Epley

& Gilovich, 2006).
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An important prediction of anchoring-and-adjustment theory concerns the effect of
motivation on adjustment. Relative to unmotivated people, people who are motivated to be
accurate (e.g., because they have a monetary incentive to give correct answers) should have
higher standards, should be less likely to think that their estimates are “good enough,” and
should therefore be more likely to adjust extensively. Thus, motivated individuals’ final
estimates should be further away from anchor values, and motivation should decrease anchoring
effects. However, this prediction has been contradicted by decades of research showing that
increased accuracy motivation fails to reduce anchoring in the typical paradigm (Chapman &
Johnson, 2002; Epley & Gilovich, 2005; Tversky & Kahneman, 1974; but see Wright &
Anderson, 1989, for a marginally significant exception). Indeed, in their review of the anchoring
literature, Chapman and Johnson (2002) concluded that “incentives reduce anchoring very little
if at all” (p. 125). Because of this null effect of motivation, many researchers have rejected
anchoring-and-adjustment theory and concluded that people do not effortfully adjust from
provided anchors (Chapman & Johnson, 2002; Epley & Gilovich, 2005, 2006; Strack &
Mussweiler, 1997).

Selective Accessibility Model

While researchers were souring on anchoring-and-adjustment theory, Strack and Mussweiler
(1997) proposed a different explanation of anchoring. According to their selective accessibility
model, anchors prompt people to test the hypothesis that the true value is equal to the anchor
value. Because testing hypotheses increases the accessibility of hypothesis-consistent
information (e.g., Klayman & Ha, 1987; Wason, 1960), testing whether the true value is equal to
the anchor should increase the accessibility of anchor-consistent information. The selective

accessibility model posits that people use this accessible anchor-consistent information when
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generating their estimates, and that this produces anchoring effects. Thus, merely considering an
anchor of 1200 miles brings to mind information suggesting that the Mississippi River’s length
may be near that value; use of such anchor-consistent accessible information — rather than a
process of (insufficient) adjustment — is thought to lead people to generate an estimate that is
close to the anchor.

This account draws power from its ability to make unique predictions, many of which have
empirical support (Chapman & Johnson, 2002; Epley, 2004; Mussweiler & Strack, 1999, 2000;
Strack & Mussweiler, 1997). Most important for this article, and in contrast to anchoring-and-
adjustment theory, the selective accessibility model posits no adjustment process, and is
therefore not undermined by the null effects of motivation on anchoring reported in the literature.
Thus, there seems to be good reason for favoring the selective accessibility model and for
disfavoring anchoring-and-adjustment theory as an explanation of how anchors affect judgment.
Self-Generated vs. Provided Anchors

Although anchoring-and-adjustment theory has earned disfavor as a description of traditional
anchoring effects, it has made a comeback as an explanation of anchoring effects in a different
paradigm. In an important line of research, Epley and Gilovich (2001, 2004, 2005, 2006) have
suggested that although the selective accessibility model persuasively describes how anchors
affect judgment when the anchors are provided by the experimenter, anchoring-and-adjustment
theory describes how anchors affect judgment when the anchors are self-generated. To illustrate
the self-generated type, consider a participant who is asked to estimate the year that George
Washington became President of the United States. Although the participant may not know the
true answer to this question, she may think of an anchor she knows to be lower or higher (e.g.,

“The Declaration of Independence was signed in 1776, so it must be after that”), and then adjust
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in what she believes to be the correct direction (e.g., 1777, 1779, and so on). In this case, the
anchor (1776) is self-generated and Epley and Gilovich argue that people adjust from such
anchors.

In support of this claim, Epley and Gilovich (2001, 2004, 2005, 2006) have presented
evidence suggesting that self-generated and provided anchors operate differently. Most critically,
increasing accuracy motivation increases adjustment away from self-generated but not provided
anchors, seemingly implicating effortful adjustment as a process underlying self-generated, but
not provided, anchoring effects (Epley & Gilovich, 2005). On the basis of this differential effect
of motivation, Epley and Gilovich (2006, p. 316) have concluded that it is “clear that not all
anchoring effects result from the same psychological mechanism” and that “anchoring effects
observed in the standard anchoring paradigm . . . are the result of an enhanced accessibility of
anchor-consistent information, not insufficient adjustment.” That is, although anchoring-and-
adjustment theory seems to best explain how self-generated anchors affect judgment, the
selective accessibility model may best explain how provided anchors affect judgment (see Figure
2a). This conclusion is now widely accepted (e.g., Chapman & Johnson, 2002; Epley, 2004;
Epley & Gilovich, 2006; Mussweiler & Englich, 2005; Simonson & Drolet, 2004).

A Revised Theory of Anchoring and Adjustment

As this review makes clear, anchoring theorizing currently hinges on the null effect of
motivation on adjustment from provided anchors, as researchers assume that this result indicates
that provided anchors do not induce adjustment processes.

In contrast, we suggest that people effortfully adjust from al/ anchors, regardless of whether
they are externally provided or self-generated. We suggest that confusion on this point has arisen

because of three misconceptions in the literature. First, most anchoring theorists treat selective
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accessibility and anchoring-and-adjustment as competing explanations of anchoring, therefore
assuming that evidence favoring selective accessibility constitutes evidence against anchoring-
and-adjustment (and vice versa). However, selective accessibility and anchoring-and-adjustment
are not logically contradictory theories: Showing that people selectively recruit anchor-consistent
information does not rule out the possibility that people also effortfully adjust from anchor
values. Thus, the fact that data support the selective accessibility model’s account of anchoring
when anchors are provided does not, in and of itself, mean that people fail to effortfully adjust
from provided anchors. Rather, on purely logical grounds, both selective accessibility and
adjustment could contribute to any given anchoring effect (see Figure 2b).

Second, although anchoring-and-adjustment theory currently assumes that people who are
motivated to correct their initial estimates will always adjust by generating estimates that are
further away from the anchor (Figure 1a; Epley & Gilovich, 2006), we suggest that corrections
of initial estimates may — and do — occur in both directions. Although people who believe that
their initial estimates are too close to the anchor will indeed correct their estimates by adjusting
even further away from the anchor, people may sometimes believe that their initial estimates are
too far from the anchor, and they will correct their estimates by adjusting toward the anchor
when motivated to be accurate (cf. Wegener & Petty, 1995).

Third, as a consequence, increased motivation should not uniformly increase adjustment
away from anchors. Rather, it should only increase the distance between anchors and final
estimates (hereafter referred to as anchor-estimate gaps) when people believe that their initial
estimates are too close to the anchor (i.e., when people believe that their initial adjustments were
insufficient). When people instead believe that their initial estimates are too far from the anchor

(i.e., when people believe that their initial adjustments were too extreme), then increased
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motivation should produce final estimates that are closer to anchors. By this account, anchoring-
and-adjustment need not — and should not — predict that increasing accuracy motivation will
always increase anchor-estimate gaps (and decrease anchoring effects). Instead, anchoring-and-
adjustment theory must predict that the effect of motivation depends on people’s beliefs about
whether they initially over- or under-adjusted.

To test this revised view of adjustment, we must first consider what determines whether
people believe that they have adjusted insufficiently (versus too far) from anchors. We suggest
that one important determinant of this belief is whether people are certain about in which
direction to adjust from the anchors in the first place. In particular, we suggest that people will be
more likely to believe that they have adjusted insufficiently from an anchor when they are certain
about the correct direction of adjustment than when they are uncertain.

To understand the motivation for this prediction, imagine trying to estimate the average
number of hairs on a buffalo after encountering an anchor of 500,000. Knowing virtually nothing
about the topic (except that buffaloes are hairy creatures), you might venture an uncertain guess
that the average number is greater than 500,000, and so you might estimate 520,000. Imagine
that you then learn that you will be paid based on how close your estimate is to the correct
answer, and that you can revise your estimate to be more accurate. Although current anchoring-
and-adjustment theory expects you to adjust even further away from the anchor now that you are
motivated to be accurate, this expectation assumes that you believe that you adjusted
insufficiently (i.e., that you believe that 520,000 is below the true value). However, given how
much uncertainty you had about the correct direction in which to adjust in the first place, you
may instead worry that you adjusted too far, or in the wrong direction altogether. Thus, in the

face of a newfound motivation to be accurate, you may decide to stick with your original



Do People Adjust From Provided Anchors? 10

estimate, or you may actually adjust your estimate toward the anchor rather than further away
from it (see Figure 1b).

Thus, when people are unsure if their initial adjustments are in the correct direction, we
expect them to often believe that they have initially adjusted sufficiently or too far, and to be
unlikely to adjust their estimates further away from the anchor when motivated to be accurate. In
contrast, when people are certain about which direction to adjust from anchor values (e.g., when
they are asked to estimate whether the average number of hairs on a buffalo exceeds 10), they
need not worry about having adjusted in the wrong direction. Indeed, they may infer from their
certainty about the adjustment direction that the correct answer is quite far from the anchor (cf.
Simmons & Nelson, 2006), and they may often believe that they have adjusted insufficiently.
Thus, compared to those who are uncertain about the direction of adjustment, people who are
certain may be more likely to believe that they have adjusted insufficiently, and more likely to
adjust their initial estimates further away from the anchor when motivated to be accurate.

To summarize, we make the following predictions:

1. People will be more likely to believe that they have insufficiently adjusted from anchor
values when they are certain about the direction of adjustment than when they are
uncertain about the direction of adjustment.

2. Increasing accuracy motivation will be more likely to increase anchor-estimate gaps for
people who are certain about the direction of adjustment than for people who are
uncertain about the direction of adjustment (because those who are certain will be more
likely to believe they have adjusted insufficiently).

The Current Research
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Our studies explore these hypotheses, and in so doing, aim to shed new light on motivation’s
influence on anchoring, and specifically on the pivotal finding that motivation tends to increase
adjustment away from self-generated anchors but not from provided anchors (Epley & Gilovich,
2005). We suggest that motivation has previously been shown to have different effects for these
anchor types not because those types induce different psychological processes, but because they
induce differences in certainty about the direction of adjustment. Although people are often
uncertain about the direction in which to adjust from provided anchors (e.g., Jacowitz &
Kahneman, 1995) and thus, according to our framework, may not respond to additional
motivation by adjusting further, people tend to choose self-generated anchors precisely because
such anchors confer certainty about the direction of adjustment (Epley & Gilovich, 2001):
Participants who estimate George Washington’s election year by starting with an anchor of 1776
likely do so precisely because they know that the true answer must exceed the anchor. Such
participants, according to our framework, may thus be relatively more likely to believe that their
initial adjustments were insufficient and that further adjustment is warranted.

If differences in adjustment-direction certainty explain the distinction between self-generated
and provided anchors, then provided anchors should “behave” like self-generated anchors when
people know in which direction to adjust from such anchors, and self-generated anchors should
“behave” like provided anchors when people do not know in which direction to adjust from such
anchors. Thus, although previous research has shown that accuracy motivation increases anchor-
estimate gaps for self-generated anchors only (Epley & Gilovich, 2005), we should observe that
accuracy motivation increases anchor-estimate gaps for provided anchors whenever participants
are certain about the direction of adjustment from those anchors. Similarly, although previous

research suggests that accuracy motivation increases anchor-estimate gaps for all self-generated
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anchors, we should observe that this effect fails to obtain whenever participants are uncertain
about the direction of adjustment from those anchors.

In Study 1, we begin by testing our hypothesis that certainty about the direction of
adjustment affects people’s beliefs about whether they initially adjusted insufficiently (vs. too
far) from an anchor. In Studies 2 and 3, we then investigate whether certainty about the direction
of adjustment also determines whether motivation will increase the gap between provided
anchors and final estimates. Although the vast majority of studies investigating the effects of
motivation on adjustment from provided anchors have reported null effects, we predict that
motivation will increase gaps between estimates and provided anchors as long as people are
certain about the correct direction of adjustment.

Studies 4 and 5 more directly examine whether the reported differences in the literature
between self-generated and provided anchors can be explained by differences in adjustment-
direction certainty: Study 4 investigates whether self-generated anchors inspire more
adjustment-direction certainty than provided anchors, and Study 5 investigates whether
motivation’s effect on the gap between self-generated anchors and final estimates depends on
whether people are certain (vs. uncertain) about which way to adjust from such anchors.
Although motivation has previously been found to increase anchor-estimate gaps for self-
generated anchors (Epley & Gilovich, 2005), we predict that motivation will fail to increase gaps
between estimates and self-generated anchors when people are uncertain about the correct
direction of adjustment.

Studies 1a and 1b: Beliefs about the Sufficiency of Adjustment
Studies 1a and 1b investigated our initial proposition that people will be more likely to

believe that they have insufficiently adjusted from an anchor when they are certain about the
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direction of adjustment from that anchor. In both studies, participants answered general-
knowledge questions after encountering provided anchors. We manipulated whether or not
people knew the direction of adjustment, and we assessed their beliefs about the sufficiency of
their adjustments. We expected participants who knew the direction of adjustment to be more
likely to believe that their adjustments were insufficient than participants who did not know the
direction of adjustment.

Study 1a Method

Participants. One hundred seventy-nine undergraduates at two private universities
participated for payment.

Procedure. During a laboratory session, participants answered two general-knowledge
questions that provided anchors. The first question asked them to estimate the distance between
Detroit, Michigan and Phoenix, Arizona from an anchor of 1200 miles, and the second question
asked them to estimate the population of Colorado from an anchor of 10 million people.

Before they estimated the correct answer, participants in the direction-known condition were
told, for each question, whether the correct answer was above or below the anchor value.
Participants in the direction-unknown condition were not given this information for either
question. For example, participants in the direction-known condition began by reading the
assertion, “It is true that the distance between Detroit, Michigan and Phoenix, Arizona is less
than 1200 miles,” whereas those in the direction-unknown condition began by answering the
question, “Is the distance between Detroit, Michigan and Phoenix, Arizona greater or less than
1200 miles?” (Note that the direction-unknown condition followed the procedure typically used

in provided-anchor studies).
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For each question, participants (1) estimated the correct answer and subsequently (2)
indicated whether they believed that their estimate, if not exactly correct, was above or below the
true value. For example, after participants estimated the population of Colorado, they were
asked, “Assuming that your previous estimate is not exactly correct, do you think that your
estimate is above or below the exact population of Colorado?” Belief in insufficient adjustment
was presumed when participants (1) adjusted upward from an anchor and indicated that their
estimate was below the true value, or (2) adjusted downward from an anchor and indicated that
their estimate was above the true value. Belief in over-adjustment was presumed when
participants (1) adjusted upward from an anchor and indicated that their estimate was above the
true value, or (2) adjusted downward from an anchor and indicated that their estimate was below
the true value.

Study 1a Results and Discussion

We excluded 4.2% of estimates because they were missing, imprecise (e.g., “900-920
miles™), or equal to the provided anchor value.

Figure 3 shows the results. For the Detroit-Phoenix item, only 27% of participants believed
that their adjustments were insufficient when the direction of adjustment was unknown, but this
proportion was significantly higher when the direction of adjustment was specified (51%), x°(1,
N =170) = 10.69, p = .001. We observed a similar result for the Colorado item, where specifying
the direction of adjustment increased the proportion believing they had insufficiently adjusted
from 31% to 48%, x°(1, N = 173) = 6.32, p = .01.

Thus, the results of this study suggest that when the direction of adjustment is unknown (as
in the standard anchoring paradigm), people may often assume that their initial adjustments from

provided anchors are too extreme rather than insufficient. This finding is important, as it
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challenges the assumption (of traditional anchoring-and-adjustment theory) that increased

accuracy motivation should always cause people to move further away from an anchor.* Study

1b sought to replicate these results using a different manipulation of adjustment certainty.
Study 1b Method

Participants. One hundred ninety-eight undergraduates at a public university participated for
course credit.

Procedure. As in Study 1a, participants answered two general-knowledge questions that
provided anchors. The first question asked them to estimate the average high temperature in
Miami, Florida in the month of August and the second question asked them to estimate the age of
actor/comedian Jerry Seinfeld. As in Study 1a, for each question, participants (1) estimated the
correct answer and subsequently (2) indicated whether they believed that their estimate, if not
exactly correct, was above or below the true value. In addition, to discourage participants from
assuming that the anchors were informative (Grice, 1975; Schwarz, 1996), they were told that
the anchors were uninformative, and that the “true value may be close to OR far from” the
anchor.

Studies 1a and 1b differed in the manipulation of certainty about the direction of adjustment.
Whereas Study 1a’s manipulation involved simply telling some participants the correct direction
of adjustment, Study 1b manipulated adjustment-direction certainty by manipulating whether
each anchor value was plausible or obviously implausible. For the Miami question, the plausible
anchor was 86 degrees Fahrenheit and the implausible anchor was 10 degrees Fahrenheit. For the
Seinfeld question, the plausible anchor was 47 years and the implausible anchor was 18 years. In
all cases, participants were first asked to indicate whether the true value was higher or lower than

the anchor, and then to estimate the true value. We expected participants to be certain about
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which direction to adjust from implausible anchors (e.g., it is obvious that Miami’s average high
temperature in August exceeds 10 degrees) but not from plausible anchors (e.g., it is less obvious
whether that temperature exceeds 86 degrees). We orthogonally manipulated the plausibility of
each item’s anchor.

Study 1b Results and Discussion

We excluded 2.8% of estimates that were missing or equal to the provided anchor value.

Figure 3 shows the results. For the Miami question, only 41% of participants believed that
their adjustments were insufficient when the anchor was plausible and the direction of
adjustment was therefore uncertain. However, when the anchor was implausible, and the
direction of adjustment was therefore certain, more than half of the participants (60%) believed
that their adjustments were insufficient. The difference between conditions was significant, y°(1,
N =194) =6.68, p = .01. We observed a similar result for the Seinfeld question: The proportion
believing they had insufficiently adjusted was greater when the anchor was implausible (55%)
than when it was plausible (40%), »°(1, N = 191) = 4.49, p < .04.

The results of Studies 1a and 1b are consistent with each other and with our theorizing. First,
they show that, contrary to prior assumptions, people tend to believe that they have over-adjusted
from provided anchors when, as is typically the case, the direction of adjustment is not obvious.
This supports our suggestion that motivation usually fails to increase gaps between estimates and
provided anchors because people often believe that they have initially adjusted too far from these
anchors. Second, the results show that the belief that one has insufficiently adjusted is more
likely to arise when people are certain about the direction of adjustment. Thus, imparting
participants with certainty about the adjustment direction should, by increasing their tendency to

believe that their initial adjustments are insufficient, create a more favorable context for
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motivation to increase anchor-estimate gaps. (And, of course, motivation should do this if people
are indeed adjusting from provided anchors). Studies 2 and 3 investigated this possibility.
Study 2: Motivation Increases Anchor-Estimate Gaps When the Direction of Adjustment from
Provided Anchors is Known

As reviewed in the introduction, most studies have shown that accuracy motivation fails to
increase adjustment away from provided anchors. Largely because of this, most researchers
have concluded that people do not effortfully adjust from these anchors. However, Study 1
suggested a different reason for the null effects of motivation: Participants may often be unsure
of which direction to adjust from provided anchors, and thus may often believe that their initial
adjustments are too extreme. Thus, they may not consider it wise to adjust further away from
anchors when motivated to be accurate.

In Study 2, we sought to build on Study 1’s findings and to demonstrate that motivation does
increase anchor-estimate gaps as long as participants are certain about the direction of
adjustment. Toward this aim, we asked participants to answer questions that provided anchors.
We manipulated whether participants were motivated to be accurate and whether they were told
the correct direction of adjustment. We expected motivation to increase anchor-estimate gaps
when participants knew in which direction to adjust.

Method

Participants. Two hundred forty-nine undergraduates from a public university participated
for course credit.

Procedure. As part of a laboratory session, participants answered 10 general-knowledge
questions that each provided anchors (Table 1 displays the items). As in Study 1b, we included

an instruction designed to discourage participants from assuming that the anchors were
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informative. Across participants, we manipulated three variables. First, as in Study 1a, we
manipulated whether the correct direction of adjustment from each anchor was known (e.g., “The
length of the Mississippi River is greater than 1200 miles.”) or unknown (e.g., “Is the length of
the Mississippi River greater or less than 1200 miles?”). Second, we manipulated whether
participants were motivated to be accurate. In the motivated condition, participants began by
reading, “In this questionnaire, you have the opportunity to WIN $100!!” They were told that we
would “award $100 to the person who provides the most accurate estimates overall.” These
participants then reported their e-mail addresses so we could contact them if they won. In
contrast, participants in the unmotivated condition were not offered the opportunity to win the
$100 prize and were not asked to provide e-mail addresses. Finally, we manipulated anchor
values by creating two versions of the questionnaire. Anchors that were higher than the correct
answer in one version were lower than the correct answer in the other version, and vice versa.
For example, the Mississippi River item used an anchor of 1200 miles in one version and 3500
miles in the other version (see Table 1). Each version contained a mix of high and low anchors.
Results and Discussion

We excluded 1.8% of responses because they were missing, illegible, or imprecise.

To conduct the critical analysis, we computed each participant’s average anchor-estimate gap
using methods similar to Epley and Gilovich (2001, 2004). Specifically, we (1) computed the
absolute value of the difference between each estimate and the anchor, (2) z-scored these values
separately for each question and for each anchor value, and (3) averaged, for each participant, the
z-scored values across all questions. Higher positive numbers indicate a larger gap between

anchors and final estimates.
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A Direction (Known vs. Unknown) x Motivation (Motivated vs. Unmotivated) between-
subjects ANOVA on these anchor-estimate gaps yielded only the predicted Direction x
Motivation interaction, F(1, 245) = 4.04, p < .05. As shown in Figure 4, accuracy motivation
increased anchor-estimate gaps when the direction of adjustment was known, #(123) = 2.19, p =
.03, but not when the direction of adjustment was unknown, #(122) = -0.55, p = .58. Thus,
motivated participants adjusted further away from the provided anchors, but only when they
knew the correct direction of adjustment.

The previous analysis focused on the distance between anchors and final estimates as the
target dependent measure, but because we manipulated anchor values in this study, we could also
analyze the effect of our manipulations on the size of each item’s anchoring effect. In each
Direction x Motivation cell of the design, we computed the anchoring effect for each question
based on the formula used by Jacowitz and Kahneman (1995):

(High anchor mean estimate — Low anchor mean estimate)/(High anchor — Low anchor)
Thus, a mean estimate of 3000 from an anchor of 3500 and a mean estimate of 1500 from an
anchor of 1200 would yield an anchoring effect of (3000-1500)/(3500-1200) = 0.65. Higher
numbers indicate a bigger anchoring effect.

A Direction x Motivation repeated-measures ANOVA on the size of each question’s
anchoring effect yielded a significant main effect of Direction, F(1, 9) = 21.31, p =.001, as well
as a marginally significant interaction, F(1, 9) = 4.70, p < .06. On average, the anchoring effect
was bigger when the direction of adjustment was unknown (M = .51, SE = .06) than when it was
known (M = .32, SE = .07). This effect may have emerged because anchoring effects are
increased by adjustments in the incorrect direction, a tendency that is strongly reduced by telling

participants the correct direction in which to adjust. More important, the interaction supported
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our main hypothesis. Increasing accuracy motivation significantly decreased anchoring when the
direction of adjustment was known, #(9) = 3.92, p = .003, and, as shown in Figure 5, this
tendency was evident for all 10 items. In contrast, accuracy motivation did not decrease
anchoring when the direction of adjustment was unknown, #(9) = -0.26, p = .80.

These results show that accuracy motivation can (1) increase the distance between final
estimates and provided anchors and, in so doing, (2) decrease the size of anchoring effects, as
long as participants know in which direction to adjust from these anchors. Most previous studies
found a null effect of motivation on the effects of provided anchors, but Studies 1 and 2 suggest
that this null effect arose in large part because participants in prior studies were uncertain about
which direction to adjust from the anchors. It may thus have been premature to assert, on the
basis of those null effects, that adjustment plays no role in the effects of provided anchors.
Indeed, the current results suggest that people do effortfully adjust from provided anchors and
that the amount of adjustment can be increased with accuracy motivation. In Study 3, we
attempted to accumulate further support for this notion.

Studies 3a and 3b: Motivation Increases Anchor-Estimate Gaps When Provided Anchors Are
Implausible

In Studies 3a and 3b, we again investigated whether the effect of motivation on anchoring
depends on whether people know in which direction to adjust, but in these studies we
manipulated adjustment-direction certainty differently (and, arguably, more naturally) by altering
the plausibility of the anchors. As in Study 1b, we reasoned that, although participants should be
uncertain about which way to adjust from plausible anchors, they should know in which
direction to adjust from implausible anchors (and, as shown in Study 1b, they should believe that

initial adjustments from implausible anchors are insufficient). Hence, we expected accuracy
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motivation to move estimates further away from implausible anchors but not from plausible
anchors.
Study 3a Method

Participants. One hundred twenty-seven undergraduates at a private university participated
for a chance to win a lottery prize and a $50 gift certificate.

Procedure. In an online survey, we asked participants to answer eight general-knowledge
questions that provided anchors (see Table 2). As in the previous study, we told all participants
that the anchors were uninformative.

The study consisted of two stages. In Stage 1, a computer presented the questions one at a
time, and participants answered each question by making a direction-of-adjustment decision
followed by an estimate, as in the standard anchoring paradigm. For example, participants were
asked, “Did the television show Seinfeld first appear on the air before or after 2005?” and then
they estimated the year it first appeared on the air. We manipulated the plausibility of each
item’s anchor between participants, and half of each participant’s questions featured implausible
anchors (see Table 2). After Stage 1, we introduced Stage 2 (and our motivation manipulation)
by telling participants the following:

Now that you have completed all eight items, we are going to give you a chance to revise

your estimates. For each question, you will be reminded of your answers, and you will be

asked to revise them. You can change all, some, or none of your answers.

If your final answer — after the change — is close enough to the true answer, then you will

receive a point. Points are VERY important, because the more points you earn in this study,

the greater your chances are of winning the grand prize of a $50 amazon.com gift certificate!

... Thus, it is important that you give a final answer that is as accurate as possible.
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In Stage 2, participants answered Stage 1’s questions in the same order. For each question,
they were reminded of the original anchor, of their original answer to the direction-of-adjustment
question, and of their original estimate. For example, a participant who estimated that Seinfeld
first aired in 1992 after considering an anchor of 2005 was told:

You indicated that the television show Seinfeld first appeared on the air before 2005. Your

exact estimate of the year that Seinfeld appeared on the air was 1992. You now have a chance

to revise this estimate in order to make it more accurate. If you do not wish to revise your
estimate, please just type the answer that you gave previously. In which year did Se