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Asyou wak down a supermarket aide, you pass an end-of-aide display of canned tomato
soup. Thereisasign on the display that says“Limit 12 per customer.” Would such asign possibly
influence the number of cans that you would buy? Would you buy more cansthan if the Sgn said “No
limit per cusomer?”  Our intuitions say no, but empirica evidence saysthat purchase behaviors are
influenced by such asign (Wansink, Kent and Hoch, 1998). Consder another example: A whed of
fortune is spun and stops at the number 65. Y ou are then asked if the percentage of African countries
in the United Nations is above or below that number. Could this exercise actudly influence your
estimate of the percentage? Although it may seem unlikdly, the evidence is that such anchors have an
effect: In fact, groups who received larger numbers determined by awhed of fortune gave higher
estimates than groups who received lower numbers, demonstrating that irrelevant anchors influenced
these estimates (Tversky & Kahneman, 1974).

“Anchoring and adjustment” is one of three well-known heuristics described by Tversky and
Kahneman (1974) in aclassic paper that also described the representativeness and availability
heurigtics. Like the other heurigtics, anchoring and adjustment can be a ussful way of making judgments.

Imagine that you are trying to set a value on an antique chair that you have inherited from a distant aunt.
Y ou might recal seeing avery smilar chair in dightly better condition at aloca antique dedler. You
might start with that price as an anchor, and incorporate the difference in quaity. Thisseemstobea
useful, effort-saving use of the anchoring and adjustment heurigtic. Now, however, imagine that you had
seen (on Public Television's Antigues Road Show) a not-so-similar char that, unlike yours, is Sgned by

the designer and worth, as aresult, many of thousands of dollarsmore. If you wereto usethisasan
anchor, and if you did not properly incorporate the fact that your chair did not have asignature, you
might end up with an estimate that was too high, or biased. Thus anchoring can be a useful heuridtic,
but it can also result in biased answers.

Research suggests that people use an anchor-and-adjust strategy to solve a variety of estimation
problems. For example, Rottenstreich & Tversky (1997) proposed that when judging the likelihood of
adigunctive event (e.g., the likelihood of being a chemistry or biology mgor), people anchor on an
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edimate for one event (e.g., chemistry mgjor) and adjust to take into account the other event as well.
Similarly, Kruger (1999) suggested that when answering questions such as*how does your driving
ability compare to that of your peers?’ people first anchor on their own abilities, and then adjust for the
skills of their peers. Griffin and Tversky (1992) proposed that when making confidence judgments,
people anchor on the extremeness of the evidence confronting them and then adjust for the credibility of
the evidence. In dl these cases, adjustment is often insufficient, resulting in abias.

Tversky and Kahneman (1974) presented anchoring as a process in which “ people make
edimates by garting from an initid vaue that is adjusted to yidd afina answer [and] . . . adjustments
aretypicdly insufficient.” Notions of anchoring were firgt introduced to decison making research in
early descriptions of preference reversdls (Sovic, 1967; Sovic & Lichtengtein, 1968; Lichtenstein &
Sovic, 1971). Injudging the atractiveness of a gamble, the gamble attribute most compatible with the
response mode seemed to be an anchor. For example, in pricing agamble, subjects would anchor on
the monetary outcome of the gamble and make adjustments from there.

The concept of anchoring and adjustment has had widespread impact. However, the
mechanisms of anchoring have been systematicaly explored only recently. In this chapter, we review
what we currently know about the causes and effects of anchoring. We start by offering some
definitions, and then identify some stylized facts about this heurigtic. We next examine two families of
causes of anchoring. We close by reviewing some other phenomena related to anchoring and potentia
goplications.

Anchoring definitions

Because it has been employed in many different areas, the term anchoring has been used to
mean somewhat different things: We group these definitions into three types: One refers to an anchoring
procedur e in which asdient but uninformative number is presented to subjects. A second meaning is
an experimenta result in which the uninformative number influences the judgments. Findly anchoring
and adjustment is sometimes used to refer to the psychological process by which the uninformetive
number has its effect.

Our discusson of anchoring might benefit from some standardized nomenclature that
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emphasizes these digtinctions. We define an anchoring procedur e as onein which asdient but
uninformative number is presented to subjects before they make a numerica judgment. Most anchoring
gudies follow atwo-step procedure introduced by Tversky and Kahneman (1974). Subjects arefirst
asked to compare the anchor to the target vaue, stating whether the anchor is higher or lower than the
target. For example, subjects are asked whether the percentage of African countriesin the United
Nation ismore or less than 10 percent. Second, subjects are asked to give anumerica estimate of the
target—for example, to state the percentage of African countriesin the UN. Some anchoring sudies
have used other procedures that do not include the initid comparison judgment (e.g., Wilson, Houston,
Brekke, & Etling, 1996). Differencesin procedure may be important, because smilar effects obtained
with different procedures may not necessarily represent the same phenomenon or underlying
mechanism.

All anchoring procedures involve presentation of an anchor. We concentrate on numerica
anchors that are uninformative, but sdlient to the decison maker. Thus, a number can be identified asan
anchor before looking to see whether it influencesjudgment. There are two reasons for focusing on
uninformative anchors. Firg, the influence of uninformative anchorsis clearly abias. If repondents
report that an anchor isirrelevant to the judgment at hand, yet that anchor influences the judgment, it is
hard to argue that this reflects the rationd use of relevant information. A second reason for focusing on
uninformative anchorsisto rule out one potentidly uninteresting cause of anchoring effects. Subjects
might attend to anchors and incorporate them into their judgments because they reason that the
experimenter would not have mentioned the anchor, were it not informative or relevant (Grice, 1975).
This explanation of anchoring according to Gricean conversationa assumptions (e.g., Schwarz, 1994;
Schwarz & Bless, 1992; Sudman, Bradburn, & Schwarz, 1996) would reduce the anchoring effect to a
sort of demand effect. In order to avoid this type of explanation, a number of investigators have used
anchorsthat are obvioudy uninformative. For example, Russo and Shoemaker (1989, p. 90) asked
participants to estimate the year that Attilathe Hun was defeated in Europe after congdering an anchor
constructed from their phone numbers. Because these numbers are in no plausible way related to the

year of Attilas defeet, any influenceis clearly an unwanted bias. Similarly, the output of awhed of
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fortuneis not plausbly predictive of the membership of African countriesin the United Nations.

Informative numbers might be anchors. When anchors are informative, experiments that show
anchoring often rely on demondtrating order effects -- specificdly, that earlier items of information
receive more weight. For example, Kahneman and Tversky (1974) used amultiplication problem and
contrasted estimates of two orders of the same product: 8x7x6x5x4x3x2x1 and 1x2x3x4x5x6X7x8.
Here the product of thefirst few numbersis relevant information with respect to the final estimate.
However, the disparity of the two estimates, which depends upon the order in which the sequences are
presented, indicates that the earlier numbers receive too much weight in the estimation of the fina
product. Demondgtrations that use meaningful information as anchors often raise a number of important,
but auxiliary questions such as the gppropriate weighting of a sequence of information and differences
between sequentia and smultaneous presentation. We will, therefore, concentrate on those cases
where anchors are irrdlevant to the task at hand. Aswe shall see, even when judges agree that the
numbers are irrelevant, they do have an impact.

We define anchoring as an experimenta result or outcome: The influence of an anchor that
renders the find judgment too close to the anchor. Thus, anchoring is defined as assmilation rather than
contrast (Sherif, Sherif, & Nebergdl, 1965; Sherif & Hovland, 1961). The vast mgjority of decision
making studies on anchoring have found a positive relaion between anchors and judgments. We reserve
discusson of the cognitive process underlying anchoring effects for alater section. First we review key
results about the anchoring effect.

Necessary conditionsfor anchoring

Not al uninformative numbers produce anchoring effects. Instead, certain features of the
anchor, target, and judgment task are required.
Attention to the anchor

As described earlier, the vast mgority of anchoring studies follow atwo-step procedurein
which aninitid comparison task is followed by numerica estimation of the target. This procedure
assures that subjects attend to the anchor and compare it to the target. In fact, the initial comparative
judgment is not necessary to produce anchoring. Wilson et d. (1996) found that anchoring could be
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achieved without the comparative judgment, provided that subjects devoted sufficient atention to the
anchor. For example, doing five pages of computations on large numbersincreased alater target
judgment about cancer incidence (relative to a no-anchor control condition), but one page of
computations did not. Thus, anchoring occurred even when subjects did not explicitly compare the
anchor to the target vaue, but the anchor had to be made very sdient by extensive processing. Wilson
et d. suggest that it is necessary for the irrdlevant anchor to come to mind as a potentia response to the
target question.
Anchor-target compatibility

In most studies of anchoring, the anchor is an arbitrary number on the same scae as the target
response. Severa studies have examined whether this condition is necessary for anchoring to occur.
For example, Chapman and Johnson (1994) asked subjects to judge the value of various consumer
items by indicating the amount of money or additiond life expectancy they would demand in exchange
for giving up theitem. Before specifying an amount, subjects first considered an anchor expressed in
dollars or years of life expectancy. Anchoring occurred if the anchor and response were on the same
scde (eg., both life expectancy) but not if they were on different scaes (e.g., monetary anchor and life
expectancy response).  Kahneman and Knetsch (1993) report asimilar result. They asked Toronto
residents whether they would pay $25 (low anchor) or $200 (high anchor) to clean up specified lakes
S0 as to maintain fish populations. Some subjects were then asked to estimate the amount that the
average Toronto resident would contribute. These subjects showed an anchoring effect, giving mean
estimates of $14 and $36 in the low and high anchor conditions, respectively. Other subjects were
instead asked to estimate the percentage of Toronto residents who would pay $100. These subjects
did not show an anchoring effect (estimating 24% and 29% in the low and high anchor conditions,
respectively). Thus, anchoring occurred when anchors and responses were both expressed on adollar
scale, but not when anchors were expressed as dollars but responses as percentages.

Strack and Mussweller (1997) found that it is not sufficient for the anchor and response to be
on the same numeric scale; to achieve strong anchoring, anchor and response must dso expressthe

same underlying dimengon. They asked subjects to estimate the height or width of the Brandenburg
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gate after considering anumerical anchor described as the height or width of the gate. Anchoring was
much stronger if both the anchor and the target judgment represented the height (or both the width); it
was wesker if one was height and the other was width. All anchors and responses were expressed as
meters, but this agreement aone did not determine the size of the anchoring effect. To obtain alarge
anchoring effect, the anchor had to represent the same dimension (width or height) asthe target.

Inasmilar experiment (Wilson et d., 1996, Experiment 1) subjects were asked to estimate the
number of countries in the United Nations (UN). Before making this judgment, some subjects were
asked to judge whether a high anchor was more or less than the number of countriesin the UN, while
other subjects were asked whether the same anchor was more or less than the number of physicians
and surgeons in the phone book. Anchoring occurred both when the anchor had been compared to the
target question (about the UN) and when compared to the irrdlevant question (about physicians). The
switch in questions (UN to physicians) produced an anchoring effect that was numericdly but not
datidicadly smdler than the anchoring effect in the no-switch condition. In this study the anchor and
target were both expressed on the same numerica scae (counting numbers), but not the same
dimension or quantity (number of physicians or number of countries). The change in dimensions tended
to reduce the anchoring effect, but the reduction was not as large as in the Strack and Mussweiler
(1997) study.
Extreme anchors

Severd studies have found that anchoring occurs even when the anchors are extreme or
represent implausible responses to the target question. Strack and Mussweiler (1997) asked subjects,
for example, to estimate the year that Eingtein first visited the US after considering anchors of 1215 or
1992. These implausible anchors produced anchoring effects just as large as more plausible anchors
(e.g., 1905 and 1939). Similarly, Chapman and Johnson (1994) asked subjects to indicate minimum
sling prices for monetary lotteries after considering a monetary anchor. Some of the anchors were
higher than the most one could win or less than least one could win in the lottery. Although they were
implausible responses for the selling price question, they nevertheless produced an anchoring effect. In
a second experiment, anchors of up to 28 times the lottery EV aso produced anchoring, but at the far
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extremes these anchors had a smaller proportiona effect. Quettrone, Lawrence, Finkd, and Andrus
(1981) found smilar results. Thus, even extreme anchors produce anchoring effects, dthoughit is
possible that plausble and implausible anchors have their effects via different mechanisms (Strack &
Mussweller, 1997).

Awareness

Given that anchoring seemsto be pervasive, it seems naturd to ask if subjects are aware of its
influence. Wilson, et d. (1996) asked their participants whether they were influenced by the anchor.
There was a moderate and significant correlation between reported awareness and the size of the
anchoring effect. Nevertheless, the vast mgority of subjects reported that they were not influenced by
the anchor but till showed an anchoring effect. Thus, the relationship between anchoring and avareness
of the anchor’ s effect was weak, and awareness was not necessary for anchoring. Making participants
aware of the anchor's effect does not decrease anchoring. Both Wilson et a. (1996) and Queattrone et
a. (1981) found that warning participants not to be influenced by the anchor was unsuccessful. Related
to the issue of awareness is the issue of whether anchoring occurs even when subjects view the anchor
as uninformative. Chapman and Johnson (1999, Experiments 3 and 4) found conflicting results on
perceived informativeness. In one study, participants who perceived the randomly-generated anchor to
be informative showed alarger anchoring effect, while in a second study they showed asmadler effect.
In both sudies, however, asgnificant anchoring effect was achieved even among participants who
reported that the anchor was uninformative.
I ncentives

By many accounts (e.g., Petty & Wegener, 1993; Wilson & Brekke, 1994) subjects cannot
avoid judgment biases unless they are aware of them. Thus, given the smal relationship between
anchoring and awareness, it would not be surprising if incentives did not reduce anchoring. In fact, the
evidence about influence of incentives on anchoring is mostly negetive. Chapman and Johnson
(unpublished data) used a procedure in which half the subjects were paid according to the preferences
implied by their judgments of Smple lotteries. There was no reduction in anchoring when subjects
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payoffs depended upon their responses. Wilson et d. (1996) found that offering an accuracy prize
decreased subjects ratings of the anchor's influence without actudly decreasing the anchoring effect.
Tverksy and Kahneman (1974) aso report that payment for accuracy did not reduce anchoring.
Wright and Anderson (1989), however, did find amargind (p<.09) reduction in anchoring due to
incentives. Ther incentive manipulation included both monetary payment for accuracy and public
posting of accuracy scores, which may explain their greater success. Three negative findings and one
margina finding, however, lead to an overal conclusion that incentives reduce anchoring very little if a
dl.
Summary

In summary, anchoring effects are common when the anchor has received sufficient attention.
This effect occurs even for extreme anchors and even when respondents are unaware of the effect, have
been warned to avoid the effect, or are motivated to be accurate. Anchors are mogt influentid if they
are rlevant to the target judgment; that is, if they are expressed on the response scale and represent the
same underlying dimension, thus comprising a potentia answer to the target question.
Causes of anchoring

What are the psychologica mechanisms that cause anchoring? Figure 1 illugtrates three stages
where an anchoring process might occur. First, information regarding the target is retrieved through
search of memory or the environment. The presence of the anchor could influence what information is
retrieved; for example, information smilar to the anchor might be sdectively primed. Second, the
information must be integrated to form an overdl target judgment. The anchor may affect that
integration process, for example by giving greater weight to information compatible with the anchor. Or
perhaps the anchor itsef isincluded as one of the pieces of information to be integrated. Findly, the
judgment must be expressed on an externd scde (e.g., dollars or meters). The anchor might influence
how the internd judgment is expressed on the externa scde. For example, the anchor might facilitate
use of the portion of the scale closest to the anchor. Of course, anchoring may have multiple causes,
and the rdlevant mechanisms may occur a more than one stage. An understanding of the locus of

anchoring effectsis important to an understanding of how to debiasthis effect. For example, if
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anchoring occurs & the retrieva stage, then debiasing efforts aimed at later stages are likely to be
unsuccessful.
Anchoring as adjustment.

Anchoring effects have most often been explained in conjunction with the idea of insufficient
adjusment away from the anchor. The name "anchoring and adjustment’ implies a particular cognitive
process whereby decision makersfirst focus on the anchor and then make a series of dynamic
adjustments toward their find estimate. Because these adjusments are insufficient, the find answer is
biased toward the anchor. Tversky and Kahneman (1974) described this type of adjustment process
as occurring when subjects answered the United Nations question. Thistype of account raises a central
question: Why are adjustments insufficient (Lopes, 1982)? Most accounts focus either on uncertainty
for the true vaue or alack of cognitive effort.

The first class of explanations uses the idea that judges are uncertain about the vaue they want
to report. For example, Quattrone, et al. (1981) proposed that subjects adjust the anchor until shortly
after it enters arange of plausible valuesfor the target item. Thus, when adjusting from a high anchor,
decision makers stop at the high end of plausible vaues, while sopping at the low end when adjugting
from low anchors. Their study showed alarger anchoring effect for questions judged to have a broad
range of plausible values.

A more forma modd with asmilar underlying idea was devel oped by Busemeyer and
Goldstein (1992) (see dso Busemeyer and Townsend, 1993) as an anchoring and adjustment account
of preference reversds. This dynamic model of matching is not a proposed mechanism of anchoring per
se, but rather an anchoring account of preference reversals. (The relation between anchoring and
preference reversas will be discussed in alater section.) Thismodel is Smilar to that put forward by
Quattrone, et d. (1981), in that it posits a process in which decison makers test for amatch between
the anchor and the target and make adjustments if amatch is not achieved. Premature matches lead to
insufficient adjustment.

A second class of explanation for insufficient adjustment revolves around the notion that
adjustment is effortful. Consequently, lack of effort or lack of cognitive resources will cause adjustment
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to be terminated too soon, resulting in afina response that istoo close to the anchor. Oneline of
evidence supporting such an adjustment process comes from studies that employ cognitive load or
busyness manipulations. These paradigms examine Stuations where judges place too much weight on
one type of information, much like an anchor in our description (Gilbert, Miller, & Ross, 1998). These
include the over-reliance on information about the behavior, as opposed to the situationa congtraints,
(i.e. the correspondence bias, Gilbert, Pelham & Krull, 1988), and over-reliance on one' sown
knowledge, as opposed to information available to others (i. e. the * curse of knowledge,” Keysar, Barr,
Bdin, & Brauner, 2000; Keysar, Barr & Horton, 1998). These phenomena can be understood as
ingtances of anchoring on one piece of information and consequently underweighting subsequent
knowledge by a process of insufficient adjustment.

For example, Kruger (1999) proposed an anchoring account of the “above average’ effect--
the result that, when asked to compare themsalves with their peers, people tend to judge themsalves as
above average. Kruger argues that people anchor on their own abilities and then make adjustments to
account for their peers abilities. Whereas focusing on an anchor is an automatic process, adjustment is
more effortful, and consequently tends to be insufficient. Kruger found that increasing cognitive load (by
asking subjects to rehearse astring of digits) increased the “ above average’ bias, suggesting that limiting
cognitive resources makes adjustment more insufficient.

Other studies (e.g., Gilbert et ., 1988) provide smilar evidence that increases in cognitive load
affect the second, adjustment stage of the process, and not the first (anchoring) stage, suggesting that the
second stage is more effortful and less autometic than the first.  These studies do not use the traditiond
anchoring procedure (Tversky & Kahneman, 1974), so their relationship to other anchoring
demondirations is somewhat unclear. In addition, Gilbert et a. (1988, p.738) point out, “The resource
metaphor is only one way to describe such effects, and unfortunatdly, no critica experiment seems
capable of digtinguishing between resource and other viable interpretations (e.g., structure or skill).”

We agree, and take these findings to be clear evidence that the first stage of the processis different in
some ways from a second integration or expresson stage, and that a difference in automaticity appears

to be alikely candidate. It isless clear, however, whether this evidence requires an adjustment account
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of anchoring effects.

In evaluating whether adjusment is insufficient because of lack of effort or resources, another
line of relevant research concerns the effect of incentives. If insufficient adjustment were the result of
lack of effort or dlocation of cognitive resources, we might expect individuas to exhibit less anchoring
(that is, more sufficient adjustment) when the stakes are high. Busemeyer and Goldgtein’s (1992)
adjustment account makes just this prediction. As discussed above, evidence about the effect of
incentivesis mixed but mostly negative. More broadly, severa judgment phenomena that are attributed
to anchoring, most notably preference reversds, do not diminish in the face of incentives (see Sovic and
Lichtengtein, 1983, for areview). If anchoring were dueto lack of cognitive resources we might aso
find that experts show less anchoring, since they make greater use of speciaized task heuristics that
conserve cognitive effort. However, this does not appear to be the case (Northcraft & Nede, 1987).
Findly, we might expect that warning people about anchoring would diminish anchoring biases.
However, Wilson et a. (1996) aswdl as Quattrone, et d. (1981) found that warning participants to
avoid the anchoring effect was unsuccesstul.

In addition to asking why adjusment is insufficient, one might also look for more direct evidence
as to whether the anchoring effect doesin fact result from a cognitive process that involves adjustment.
Severd dudies have tested directly for adjustment processes. Following a suggestion by Lopes (1982),
one type of study uses process-tracing measures to look for evidence of adjustment. A preference
reversa study conducted by Schkade and Johnson (1989) asked subjects to price lotteries or to rate
them on a 100-point scae. They hypothesized that the |ottery attribute (dollars or probability) most
smilar to the response scae served as an anchor, causing the evaluation to be overly influenced by that
attribute. They employed process measures by, for example, asking subject to indicate a response by
pointing or dragging a cursor ong a response scae while the computer recorded the amount of
movement. The point at which the subject firgt touched the cursor to the scale could be an indication of
an anchor. These garting points on pricing scales were correlated with the amount to win in the lottery;
garting points for rating judgments were correaed with probability information. However, dthough
these garting points may indicate the beginning of an adjustment process, they might dso be just an
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indication of subjects fina answers and an anchoring effect, rather than a specific anchoring process.
This latter interpretation is bolstered by the fact that subjects adjustments adong the response scae did
not correspond to an adjustment process. For example, larger adjustments should be associated with a
smadler anchoring effect, snce anchoring results from insufficient adjustment, according to thisview. But
Schkade and Johnson’ s data did not show this pattern. Chapman and Johnson (unpublished data)
conducted a similar experiment where subjects considered monetary anchors before evauating lotteries.

Using the same process measures, they likewise did not find an association between adjustments dong
the response scale and size of the anchoring effect.

A second type set of study testing the idea that anchoring involves adjustment uses tasks where
no adjustment could occur. For example, Jacowitz and Kahneman (1995) first presented trivia
questions (e.g., the height of Mount Everest) to a cdibration group. The 15" and 85™ percentiles of the
estimates from this group were used as anchors for a second group of subjects. These subjects were
presented with a high or low anchor and asked whether it was higher or lower than the target vaue
(e.g., the height of Mount Everest); they then provided their own target estimate. Subjects estimates
showed an anchoring effect, as expected. Of greater interest, the comparison judgments themselves
showed an anchoring effect. Although 15% of the cdlibration subjects had given target estimates lower
than the low anchor (or higher than the high anchor), amuch larger percentage of the experimenta
subjects said that the target vaue was lower (or higher) than the anchor. That is, the comparison
question influenced judgments of the target vaue even before subjects were actualy asked to estimate
the target. Green, Jacowitz, Kahneman, and McFadden (1998) found asimilar result. It may be
reasonable to posit that adjustment is involved in estimating the target, but not in judging whether the
anchor is higher or lower than the target. Thus, anchoring occurred prior to any possible adjustment,
indicating that an adjustment process is certainly not necessary for an anchoring effect.

In sum, athough anchoring and adjustment have been close traveling companions over the last
25 years, there is only limited evidence that the origins of anchoring liein an insufficient adjustment
process. Although research on increases in cognitive load suggests that an effortful adjustment process
may underlie some anchoring-based biases, research using incentives and process tracing methods do
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not implicate an adjustment bias. In addition, the work by Jacowitz and Kahneman (1995) indicates
that adjustment is not necessary for the anchoring effect. Thus, while the anchoring phenomenon iswell
established, an adjustment mechanism is more questionable. Because at least some conceptions of
adjustment characterize it as occurring in response expression, the limited support for an adjustment
mechanism suggests thet the third stage in Figure 1 may not be well supported.

Anchoring as activation

In recent years, severd authors have suggested that the origin of anchoring liesin the influence of
anchors upon the first, retrieval stage (see Figure 1). Jacowitz and Kahneman (1995), Chapman and
Johnson (1994; 1999), and Stack and Mussweiler (1997; Mussaller & Strack, 1999; 2000) al suggest
that the anchor acts as a suggestion, making information consstent with the anchor more available, ether
in memory through priming mechanisms, or because of a biased externd search. Because the anchor is
considered as a candidate response that subjects entertain, at least as atrandgent bdief, it influences the
target vdue. This account is conggtent with Gilbert’s (1990; 1991; Gilbert, Tafarodi, & Maone, 1993)
work showing that comprehengion includes an initid belief in the assertion presented, followed only later
by rgjection of false information.

Strack and Mussweller (1997) examined the idea that anchoring isa specid case of semantic
priming. They propose that information retrieved in order to compare the anchor to the target is
consequently more available for use when estimating the target vaue. This selective accessibility
account (Mussweller & Strack, 1999; 2000) predicts that the primed information will influence the
target judgment only if it isrdevant. As described above, Strack and Mussweller found just this result.
Anchors representing the width of the Brandenburg gate had only a small influence on judgments of its
height, dthough they had alarge influence on judgments of its width. In afurther experiment, Strack and
Mussweller found that extreme anchors resulted in shorter reponse times for the comparative judgment
but longer response time for the absolute judgment (target estimation). This result indicates that
comparisons to implausibly extreme anchors do not require relevant target information to be retrieved,
yielding afaster comparative judgment. Because this target information has not been primed, however,
the absolute judgment takes longer. Theimplication is that for less extreme anchors, the information
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primed during the comparative judgment is used in the absolute judgment.

Kahneman and Knetsch (1993) proposed that the target question acts as amemory probe that
retrieves the anchor mentioned earlier. The anchor isthen treated as a candidate response. This
priming isin some ways shalow, however, because the anchor does not aways influence the target
judgment, even whenit primes relevant information. For example, information primed in the course a
comparative judgment about whether one would pay $200 to clean up Canadian lakesis relevant to an
absolute judgment about the amount an average Toronto resident would pay, but it should dso be
relevant to ajudgment about the percentage of Toronto residents who would pay $100. Nevertheless,
the anchor influences the first question but not the second, presumably because the first shares more
surface festures with the anchor.

Jacowitz and Kahneman's (1995) finding that anchoring occurs in response to the comparative
judgment (and not just in target estimation) impliesthat the retrieva of target information primed by the
anchor is biased, such that target features similar to the anchor are disproportionately retrieved. This
biased retrieva explains why an unexpectedly large number of subjectsjudge that the target vaue is
lower than the low anchor (or higher than the high anchor). In other words, the comparison between
anchor and target results in the anchor appearing too similar to the target. Chapman and Johnson
(1999) paint to this biased retrieva or asymmetric priming of target features as the key process that
produces anchoring. Specificaly, they hypothesize that the presence of an anchor increasesthe
availability of features that the anchor and target hold in common while reducing the avalability of
features of the target that differ from the anchor.

There is evidence from process measures that decision makers concentrate their attention on
target features smilar to the anchor. Schkade and Johnson (1989) report that subjects spent
proportionaly more time looking at payoffsin a pricing task (where they posit amonetary anchor) than
inachoicetask. In addition, they spent more time looking at probabilitiesin a 100 point rating task
(where they posit a probability anchor) than in apricing task. Although there was no explicit anchor
used in these studies, Chapman and Johnson (1999) found similar results in atask that did use explicit
anchors. Subjects compared apartments described on three attributes. When a provided anchor value
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was high, they spent more time looking at positive features of the gpartment, and when the anchor was
low they spent more time looking at negetive features.

Mussweller & Strack (1999, Experiment 4) found smilar evidence. In ther sudy, some
subjects answered an anchoring question (e.g., about the length of the river Elbe), and were instructed
to ligt the features of the target that came to mind. Those given a high anchor tended to list thoughts that
implied a high target vaue, while those given alow anchor tended to list thoughts that implied alow
target vdue. Mussweller and Strack aso found evidence that the presence of an anchor primes target
features that are smilar to the anchor. In this study (described in Mussweiler & Strack, 2000), subjects
answered an anchoring question (“Is the annua mean temperature in Germany higher or lower than 5°C
[or 20°C]?") and then participated in alexica decison task. Those given the low anchor were faster at
identifying words such as “cold” and “snow” while those given the high anchor were fagter a identifying
words such as “hot” and “sun”. Thisresult shows that the anchor primed conggtent information in
memory.

This activation account of anchoring suggests methods for reducing the anchoring bias.
Chapman and Johnson (1999) asked subjects make predictions (e.g., the likelihood of a Republican
winning the presdentid dection) after considering a numerica anchor. Subjects who were prompted to
think of areason opposing the implications of the anchor vaue (e.g., for those with alow anchor,
reasons why a Republican would win) showed less anchoring than a control group givenno prompt. In
contrast, subjects prompted to think of asimilar reason (e.g., for those with alow anchor, reasons why
a Republican would not win) showed no more anchoring than did the control group. Mussweiler,
Strack, and Pfeiffer (2000) replicated thisfinding. These results suggest that subjects ordinarily retrieve
target features or reasons that are smilar to the anchor (as evidenced by no effect of the smilar prompt)
but not those different from the anchor (unless prompted).

Mussweiler and Strack (1999, Experiment 4) aso reduced anchoring in amanner consistent
with this activation account. Participants in one group were asked to report the target features that
came to mind when answering the comparative question. Each participant in a second group was

presented with alist of thoughts generated by one of the subjectsin the first group. Membersof a
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control group were asked to list target-irrdlevant thoughts. The first (own-thoughts) group showed
anchoring that was no different than the third (control) group; however, the second (other’ s-thoughts)
group showed less anchoring. Mussweller and Strack surmise that thoughts generated by another
subject are more likely to be viewed as suspect or biased than self-generated thoughts, and
consequently, subjects are more like to correct for their influence by generating aternative thoughts.
Thus, asubject who is presented with a thought suggesting a high target value may counter by retrieving
information supporting alow target vaue. Such a correction would cause the information activated to
be less selective and more balanced.

Manipulations of information activation could be used not only to debias anchoring but aso to
augment it. If anchoring occurs because the anchor facilitates retrieval of target festures Smilar to the
anchor, then anything that enhances this selective facilitation should strengthen the anchoring effect. If a
large pool of target features exigts, the anchor will have more opportunity to sdectively enhance the
sgmilar features. Chapman and Johnson (1999, Experiment 5) asked hdf their subjectsto list actions
they undertook that affected their hedlth, atask hypothesized to increase the pool of hedlth-related
information. All subjects then estimated the number of Americans who would die of heart disease or
cancer in the next 10 year after consdering anumerica anchor. Anchoring was stronger among
subjects who had first elaborated on the hedlth topic by listing their hedth-related actions. Making al
target festures more accessible through elaboration expanded the pool of features and thereby enhanced
the anchor's ability to facilitate retrieva of amilar fegtures.

Thus, evidence from a number of recent studies points to anchors as a type of memory prompt
or prime to activate target information smilar to the anchor. Anchoring is reduced if subjects are
explicitly prompted to consider the anchor’ s irrelevance (Chapman & Johnson, 1999; Mussweller et d.,
2000) or if the information primed by the anchor isirrdevant to the target judgment (Chapman &
Johnson, 1994; Kahneman & Knetsch, 1993; Strack & Mussweller, 1997). Strack and Mussweiler
(1997) point out that the primed information will only have an effect if the decison maker is uncertain of
the target’ s value, a prediction consstent with data from Quattrone, et d. (1981), Wilson et d. (1996),
and Chapman and Johnson (unpublished). Kahneman and Knetsch (1993) describe the priming
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process as autometic, which may explain why anchoring is largely unaffected by incentives (Wilson, et
a, 1996). The accounts of anchoring described in this section, dthough highly smilar, are not identica.
Further research is needed to specify more precisaly the activation processes that produce the
anchoring effect. The evidence is mounting, however, that anchoring involves a congructive process of
priming or memory retrieva that influences judgments of preference (Payne, Bettman, & Johnson,
1992) and belief.
Phenomenardated to anchoring

Paralels have been drawn between anchoring and a number of other phenomena. The
characterization of anchoring as activation suggests thet the effect of anchorsisreated to judgments of
gmilarity. Injudging whether the value of atarget object is above or below an anchor, people consider
how the anchor and target are smilar (Tversky, 1977). Asaresult, according to the activation view,
anchors have their effect because decision makers consder reasons why their vaue for the target item is
like the anchor, but show rdative neglect for reasons why their vaue for the item is unlike the anchor.

This bias toward attending to Smilarities is andogous to a number of phenomena often |abeled
collectively as confirmation bias. In avariety of tasks, people tend to seek information thet, if consistent
with the current hypothesis, would yield positive feedback (e.g., Wason, 1960) and to interpret
evidence as consstent with the hypothesis (e.g., Lord, Lepper, & Preston, 1984). Although this
drategy is often effective (Klayman & Ha, 1987), it occurs even if the information sought is not
diagnostic because it is congstent with many dternative hypotheses. In contrast, hypothesis testers are
unlikely to seek information expected to be inconsstent with the target hypothesis, even if that
informationis quite diagnostic (e.g, Besttie & Baron, 1988; Skov & Sherman, 1986; Snyder & Swann,
1978). The confirmation bias is Smilar to anchoring in that decison makers examine evidence expected
to confirm the hypothesis rather than evidence that could disconfirm the hypothess. Mussweller and
Strack’ s (2000) Sdlective Accessibility Model draws a pardle between confirmation bias and
anchoring by positing that decision makers compare the target to the anchor by sdectively generating
information congstent with the hypothesis that the target’ s value is equd to the anchor.

A number of authors have noted pardlds between anchoring and overconfidence (Block &
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Harper, 1991; Griffin & Tversky, 1992). Koriat, Lichtenstein, & Fischhoff (1980), for example, argued
that overconfidence is due to afailure to consder why the selected answer might bewrong. They
demongtrated that a prompt to list counter-reasons was effective in debiasing overconfidence. Usng a
smilar manipulation, Koehler (1994) found that subjects who generated a hypothesis were less
overconfident than those who merely evauated the hypothesis, presumably because generation involves
conddering dterndive hypotheses. Thisfinding suggests that saif-generated anchors will lead to less
bias than experimenter-generated anchors. Block and Harper (1991) found just thisresult. Subjects
gave more accurate confidence intervas if they generated their own anchor (a point estimate) than if
they were given another subject's point estimate.

Another phenomena related to anchoring is the hindsight bias, or the tendency for decison
makers with outcome knowledge to exaggerate the chances that they would have predicted the
outcome in advance (Fischhoff, 1975). Anchoring has been suggested as a possible explanation of this
bias (Hawkins and Hastie, 1990); specifically, knowledge of the outcome acts as an anchor that
influences judgments of the predictability of the outcome. In hindsight bias experiments, evidence
consigtent with the outcome is more eadily recdled than facts that contradict the outcome (Dellarosa and
Bourne, 1984). Thus, the outcome knowledge draws attention to reasons why that outcome was
predictable, but not reasons why aternative outcomes were predictable. Hindsight bias is reduced by
asking subjects how they would explain aternate outcomes if they had occurred (Arkes, Faudt,
Guilmette, and Hart, 1988; Sovic and Fischhoff, 1977), in amanner smilar to the attentional prompt
manipulations used in anchoring studies (Chgpman and Johnson, 1999; Mussweiler et a., 2000).

Shafir (1993) provides a demonstration of how the goa of a decision task can shift attention.

He found that, when asked to accept one of two options, decision makers appear to focus on the
positive features of the options. In contrast, when asked to regject one of two options, decison makers
focus on the negative features of the options. Consequently, an option with many postive and many
negative features can be both accepted and rejected over a second option with only average features.
These results are consstent with the interpretation that the "accept” or "rgject” indruction actsas an
anchor by increasing the avalability of features consstent with the ingtruction.
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Anchoring has been used to explain preference reversas (Busemeyer and Goldstein, 1992;
Ganzach, 1996; Lichtenstein and Slovic, 1971; Schkade and Johnson, 1989; Slovic & Lichtengtein,
1983). When Lichtenstein and Slovic (1971) first drew alink between anchoring and preference
reversas, they presupposed an adjustment process. In light of more recent anchoring studies suggesting
that anchors increase activation and salience, one might ask whether such an activation process might
aso underlie preference reversals. Anchors, acting as a prime, may contribute to response mode
compatibility effects.

According to a compatibility account of preference reversas (Tversky, Satteth, and Sovic,
1988), the weight given to each attribute of atarget item depends on the response mode.  Specificaly,
those attributes that are compatible with the response scale are given moreweight. Thus, in pricing
lotteries, the dollar outcomes of the lotteries receive relatively more weight. Conversaly, in rating
lotteries on a0 to 100 scale, the probabilities receive rdatively more weight, and these weight shifts are
accompanied by an increase in the attention paid to the probabilities relative to the dollar outcomes
(Schkade and Johnson, 1989).

Anchoring itsdf dso shows compatibility effects (Chgpman & Johnson, 1994; Kahneman &
Knetsch, 1993; Strack & Mussweiler, 1997). For example, monetary anchors influenced monetary
judgments but not life expectancy judgments (Chapman & Johnson, 1994). In anchoring, the anchor
draws attention to smilar festures of the target, which then influence target judgments. In preference
reversds, it isthe response scale that draws attention to smilar features of the target, influencing the
preference judgment.

The numerous phenomena related to anchoring suggest that anchoring mechanisms such as
activation may underlie many judgments and judgmental biases. Baron (1994) described the tendency
to search for evidence that favors atarget possibility as one of the mgjor biases leading to poor
decisions, and Arkes (1991) described association-based errors as one of three main causes of
judgment biases (dong with strategy-based errors and psychophysicaly-based errors.)  Association
based errors result from considering evidence that is primed by the decison task. Recent studies of

anchoring placeit in this class of phenomena. Arkes concludes that such errors cannot be corrected by
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increasing incentives but can be reduced by ingtructions or cues to perform a debiasing behavior, such
as considering opposing evidence.

Although anchoring shares features with a variety of judgmentd effects, it is sometimes
improperly categorized with reference point effects, adigtinct class of phenomena (Kahneman, 1992).
Reference points are va ues that define the subjective neutral point and thus divide a scde of vauesinto
“gans’ and “loses’. Changesin the neutrd reference point ater evauations of atarget vaue,
especidly if what could be perceived as ardative gainisingead perceived asardative loss. Given that
reference points and anchors both involve the presentation of a comparison stimulus (usudly irrdlevant
to the judgment at hand), there is atendency to confuse the two effects (Kahneman, 1992). In fact,
they differ in process and outcome. As argued above, anchoring occurs primarily through priming and
attentional mechaniams; that is anchoring is an associative error (Arkes, 1991). In contragt, reference
point effects occur primarily through perceptua or psychophysica mechanisms (Arkes, 1991). That is,
the position of the reference point adters the dope of the utility function or indifference curve (Sen and
Johnson, 1997). Furthermore, anchoring generdly leads to judgmental assimilation effects (outcomes
too near the anchor) whereas reference points lead to eva uative contrast effects (higher evaluaionswith
lower reference points) and changesin risk-aversion (greater risk-seeking when a given outcome is

framed asalossthan asagain).

Applications of anchoring

Anchors have been found to influence many judgment tasks, including answersto factua
knowledge questions (Jacowitz & Kahneman, 1995; Kahneman & Tversky, 1974), estimation of risks
and uncertainty (Plous, 1989; Wright & Anderson, 1989; Y amagishi, 1994), satisticd inferences
(Lovie, 1985), evauation of monetary lotteries (Carlson, 1990; Chapman & Johnson, 1994; Johnson &
Schkade, 1989; Schkade & Johnson, 1989), judgments of salf efficacy (Cervone & Peake, 1986),
judgments of spousa preferences (Davis, Hoch, & Ragsdde, 1986), and predictions of future
performance (Czaczkes & Ganzach, 1996; Switzer & Sniezek, 1991).

Anchoring has dso been akey theoretical concept used to explain other judgment phenomena,
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such as egocentric biases (Kruger, 1999), attribution (Gilbert et a., 1988; Quattrone, 1982), and
overconfidence (Griffin & Tversky, 1992). Anchoring has adso been offered as a cause of preference
reversas (Lichtenstein & Slovic, 1971; Schkade & Johnson, 1989), biasesin utility assessment
(Hershey & Schoemaker, 1985; Johnson & Schkade, 1989), information framing effects (Levin,
Schnittjer, & Thee, 1988), and biased causal attribution (Gilbert, this volume; Quattrone, 1982).
Findly, anchoring and adjustment serves as a centrd theoretica component of explanations of the effect
of ambiguity on probability judgments (Einhorn & Hogarth, 1985), of belief updating (Hogarth &
Einhorn, 1992), and the expression of values (Goldstein & Einhorn, 1987; Busemeyer & Goldgtein,
1992).

Many everyday tasks require numerica judgments and thus may be prone to anchoring effects.
Northcraft and Nedle (1987), for example, asked students and redl estate agents to tour a house and
gppraiseit. Appraisal values assigned by both experts (red estate appraisers) and amateurs (students)
were positively related to the provided anchor, the listing price of the house. Asisthe casein many
applied sttings, one might argue that the anchors were not uninformative, as listing prices are generaly
correlated with red estate value. However, the participantsin this study reported that list price should
be irrdlevant to the gppraised vaue, yet they were nonethel ess influenced by it. Smilarly, Caverni and
Pris (1990) found that secondary school teachers were influenced by the past records of their students
when they graded anew assgnment. Evaluation of the current assgnment should, of course, be based
on its own merits rather than the student’ s record.

Anchoring in persond injury verdicts was examined in Chgpman and Borngtein's (1996) study
of mock jurors. The anchors, which took the form of the plaintiff’s requested compensation (or ad
damnum), influenced both judgments of whether the defendant was ligble and the amount of monetary
compensation awarded. Anchoring occurred even for implausibly low ($100) or high ($1 billion)
anchors, smilar to other findings (Chapman & Johnson, 1994; Queatrone, et d., 1981; Strack &
Musweiler, 1997). Legdly, the ad damnum isirreevant to both liability and compensation judgments,
snce plaintiffs can request as large an amount as they wish. Englich and Mussweller, T. (in press) found

gmilar anchoring effectsin crimind sentencing.
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A potentialy important applied context for the measurement of preferences and valueisthe use
of survey research in the area of “contingent evauation.” Green, Jacowitz, Kahneman, and McFadden
(1995), for example, examined anchoring effects usng respondents answers to such questions as how
much they would be willing to pay to save 50,000 offshore sea birds per year, as well as answersto
objective estimation questions such as the height in feet of the tallest redwood in Cdifornia. They
demongtrated strong anchoring effects for both types of questions, and argued that such anchoring
effects are much larger in Size than the biasing effects typically ascribed to alack of incentivesin
contingent vauation surveys.

Hurd, et a. (1997) found that anchors influenced reports older adults gave of their monthly
expenditures and savings account balances. This result is surprising because one might expect such
figures to be well known to the respondents. In addition, the unfolding bracket sequence used as the
anchoring manipulation in this sudy is a common survey technique, suggesting that the initia bracket or
anchor may have alarge biasng effect on many survey results.

Additiona applications of anchoring include demongtration of this bias in group decison making
(eg., Rutledge, 1993) and in individud judgments of group decison outcomes (Allison & Beggan,
1994). Ritov (1996) examined anchoring in a competitive market smulation. 1n anegotiation between
abuyer and sdler, initid offers can act as an anchor, and Ritov found that these val ues affected find
profit. Anchoring can aso influence consumer behavior (e.g., Biswas & Burton, 1993). For example,
Y adav (1994) found that when consumers evauate two or more items bundled together, the most
important item acts as an anchor, which affects the overdl evauation of the entire bundle.

Conclusons

A useful analogy might be drawn between the anchoring effect and the Stroop effect. In the
classic Stroop effect, subjects are asked to name the ink color in which aword is printed. Reaction
times are longer for color words (such as “red,” which do not match theink color) than for unrelated
words (see MacLeod, 1991 for areview). The meaning of the word isirrdevant information, yet it
influences performance. In agmilar fashion, an irrdlevant anchor influences judgment, even when

decison makers are ingtructed to ignore it (e.g., Quattrone, et a., 1981; Wilson, et al., 1996).
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Like the Stroop effect, anchoring appearsto be avery prevaent effect. The last two decades
have yielded scores of demondrations of this bias, suggesting that it is arobust effect. The contaminating
effects of irrdlevant anchors can be observed in numerous real-world contexts. Understanding the
causes of anchoring, and what they tell us about the efficacy of various potentid debiasing techniques, is
thus of considerable practica importance.
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Figure Caption
Figure 1. Three stages where an anchoring mechanism could occur. Thick arrows indicate the usua
progression of stages, thin arrows represent aternate progresson. The bottom of the figure shows
classfication of severd potentid anchoring processes.



