CHAPTER 173

ANCHORING AND
ADJUSTMENT

In front of you is a wheel of fortune. The perimeter is lined with an
array of numbers, and after the wheel is given a spin, the needle lands
on 65. You are confronted with a question: Is the percentage of African
countries in the United Nations greater or less than 65? Not a matter
you have thought much about, but nonetheless, you are fairly sure that
the percentage is less than 65.

What, you are next asked, is the exact percentage of African countries
in the United Nations? After some thought, you respond with an esti-
mate of 45 percent. A researcher records your response, thanks you for
your time, and off you go.

Now you are another person, a person who has not yet answered
questions about the United Nations, a person for whom the wheel of
fortune will land on 10 rather than 65. After the wheel has stopped mov-
ing, the researcher asks: Is the percentage of African countries in the
United Nations greater or less than 10? More, you say—certainly it must
be more.

What is the exact percentage of African countries in the United
Nations?

After some thought, you respond with an estimate of 25 percent.

In fact, just such a procedure, yielding identical results, was conduct-
ed by Amos Tversky and Daniel Kahneman (1974). Subjects who were
randomly assigned to an experimental condition in which the needle
landed on 65 subsequently gave a median estimate of 45 percent, and
subjects for whom the needle landed on 10 gave a median estimate of 25
percent. Tversky and Kahneman explained this phenomenon in terms of
“anchoring and adjustment”—that is, the insufficient adjustment up or
down from an original starting value, or “anchor.”

Since the time of Tversky and Kahneman’s (1974) study, anchoring
has been documented in estimates as diverse as the percentage of work-
ing mothers with children under age 5, the proportion of Iranians who
are Islamic, the percentage of chemistry professors who are women,

“Portions of this chapter are adapted from Plous (1989).

14K



146 HEURISTICS AND BIASES

and the share of soap operas carried by NBC (Quattrone, Lawrence,
Warren, Souza-Silva, Finkel, & Andrus, 1984). Anchoring has also been
found with nonnumerical problems (Quattrone, 1982). For example,
George Quattrone and his colleagues (1984) showed that randomly
assigned anchors, in the form of positive or negative essays, can affect
opinions about the SALT II arms control treaty. And Daniel Cervone
and Philip Peake (1986) discovered that arbitrary anchors can influence
people’s estimates of how well they will perform at various problem-
solving tasks—estimates which in turn affect their persistence in work-
ing on such tasks.

Surprisingly, the effects of anchoring do not disappear with monetary
incentives for accuracy (Tversky & Kahneman, 1974; Wright & Ander-
son, 1989) or with outrageously extreme anchors (Quattrone et al.,
1984). In one experiment, Quattrone and his associates (1984) solicited
exact numerical estimates after first asking whether the number of Beat-
les records that had made the top 10 fell above or below 100,025
albums, whether the average price of a college textbook was more or
less than $7128.53, or whether the average temperature in San Francis-
co was greater or less than 558°. Quattrone’s research team found that
absurdly high anchor values worked just as well as more plausible
anchor values. From this result, they concluded that anchoring is a
robust phenomenon in which the size of the effect grows with the
discrepancy between the anchor and the “preanchor estimate” (the aver-
age estimate people offer before being exposed to an explicit anchor)
until the effect reaches an asymptotic level. If true, these findings sug-
gest that negotiators, advertisers, politicians, and other persuasion spe-
cialists will generally be most successful by staking out extreme initial
positions.

THINKING ABOUT THE UNTHINKABLE

Unfortunately, most studies of anchoring have tended to focus on issues
about which people have little familiarity or concern: the percentage of
African nations in the United Nations, soap operas carried by NBC,
female chemistry professors, and so forth. Relatively few studies have
focused on whether estimates can be anchored when people care deeply
about the topic, when they have previously thought about the issue, or
when they know the area fairly well. Perhaps the most extreme example
of such an issue is the likelihood of nuclear war. In contrast to other
topics in the anchoring literature, the likelihood of nuclear war is an
issue most people have already thought about and care about a great
deal. The question is, then, whether a manipulation as simple as provid-
ing a high or low anchor value can affect beliefs about whether there
will be a nuclear war. To answer this question, I distributed several vari-
ations of an anchoring survey to more than 2000 respondents between
January 1985 and May 1987.

T
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In the low-anchor condition the survey asked respondents whether
the chances of a nuclear war between the United States and the Soviet
Union were greater or less than 1 percent, and in the high-anchor condi-
tion it asked whether the chances of a war were greater or less than 90
percent (or in one version, 99 percent). Once respondents had answered
this question, they were asked to give their best estimate, in percentage
terms, of the exact chances of a nuclear war. In a third, no-anchor con-
dition, respondents were never presented with the first question and
were simply asked to give their best estimate of the chances of a nuclear
war.

In all variations of the survey, anchoring exerted a strong influence
on likelihood estimates of a nuclear war. Respondents who were initial-
ly asked whether the probability of nuclear war was greater or less than
1 percent subsequently gave lower estimates than people who were not
provided with an explicit anchor, whereas respondents who were first
asked whether the probability of war was greater or less than 90 (or 99)
percent later gave estimates that were higher than those given by
respondents who were not given an anchor. These differences were not
significantly influenced by whether the estimates were cast in terms of a
nuclear war occurring or not occurring, and they did not seem to be a
function of how familiar respondents were with nuclear issues or how
concerned they were about nuclear war.

At least two implications follow from these results. First, questions
that include arbitrary numerical references may have unintended
effects. For example, a national poll conducted in 1984 asked respon-
dents: “Would you support a U.S. attempt to build a defensive system
against nuclear missiles and bombers [if it were] able to shoot down 90
percent of all Soviet nuclear missiles and bombers?” (cited in Graham &
Kramer, 1986). By mentioning a figure of 90 percent (a very high per-
centage by most standards), such a question may unwittingly anchor
later estimates of the effectiveness of strategic defenses. Second, when
advocates use worst-case or best-case examples to illustrate their posi-
tions, they may inadvertently anchor people’s opinions to an opposing
position. For instance, in 1986 a guest columnist for the New York
Times argued: “A defense that can protect against 99 percent of the Sovi-
et nuclear arsenal may be judged as not good enough, given the destruc-
tive potential of the weapons that could survive” (Gliksman, 1986,
February 13). Contrary to his aim, this columnist provided readers with
an anchor value that strategic defenses are 99 percent effective.

HOW REAL IS REAL ESTATE?

The effects of anchoring are in no way limited to ethereal estimates
such as the likelihood of nuclear war or the effectiveness of strategic
defenses. For example, budgetary appropriations from one year may
anchor appropriations for the next, and initial positions in a negotiation
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may anchor later ones. There is also evidence that telling jurors to con-
sider verdicts in an order that runs from harshest to most lenient—cur-
rently standard practice in murder trials—leads to harsher verdicts than
telling them to consider lenient verdicts first (Greenberg, Williams, &
O’Brien, 1986).

Anchoring can even influence real estate prices, as Gregory
Northcraft and Margaret Neale (1987) have shown. In this study, dozens
of real estate agents were given an opportunity to tour one of two hous-
es for sale in Tucson, Arizona—one that had been appraised at $74,900,
or another that had been appraised at $135,000. During these visits, the
agents were given a 10-page packet that included all the information
normally used to determine the value of a residential property (except
the official appraisal): the standard Multiple Listing Service (MLS) sum-
mary sheet for the property, MLS listings for other properties currently
being sold in the neighborhood, information about nearby properties
that had been recently sold, and so forth. All agents who inspected a
given property received the same packet of information, with one excep-
tion: For some agents, the price of the home was listed at 11 to 12 per-
cent below the true appraised value; for others it was 4 percent below
value; for others it was 4 percent above the appraised value; and for still
others it was 11 to 12 percent above value. Northcraft and Neale wanted
to see whether these differences in apparent listing prices would lead to
differences in later evaluations of the property.

The agents were given twenty minutes to walk through and around
the property, after which time they provided their best estimate of (1)
the appraised value of the property, (2) an appropriate advertised selling
price, (3) a reasonable price to pay for the house, and (4) the lowest
offer they would accept for the house if they were the seller. Table 13.1
summarizes these four estimates for agents who evaluated the $135,000
property (the $74,900 property produced similar results). As you can
see, the agents consistently saw the listing price as too high (regardless
of what the listing price was), and all four estimates showed significant
evidence of anchoring. Interestingly, however, when asked what their
top three considerations were in making these judgments, only 1 agent
in 10 mentioned the listing price.

These results are important for several reasons. First, they demon-
strate the power of anchoring in a real-world setting. By changing only
one piece of information (listing price) in a 10-page packet of materials,
Northcraft and Neale were able to shift real estate appraisals by more
than $10,000. Second, the results show that experts are not immune to
the effects of anchoring. Most of the agents had sold real estate for sev-
eral years, yet this expertise did not prevent their judgments from being
anchored. Finally, very few agents identified the listing price as an
important consideration in their deliberations. Although some agents
may have been reluctant to admit relying on pricing information sup-
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TABLE 13.1
THE EFFECTS OF ANCHORING ON REAL ESTATE PRICES

MEAN ESTIMATES GIVEN BY REAL ESTATE AGENTS

Apparent Appraised  Recommended Reasonable Lowest
Listing Price, $ Value, $ Selling Price, $ Purchase Price, $ Offer, $
119,900 114,204 117,745 111,454 111,136
129,900 126,772 127,836 123,209 122,254
139,900 125,041 128,530 124,653 121,884
149,900 128,754 130,981 127,318 123,818

Note: This table is adapted from a study by Gregory Northcraft and Margaret Neale (1987).

plied by someone else, it is likely that many of the agents were simply
unaware of being anchored by the listing price.

FURTHER EXAMPLES OF ANCHORING

The Reader Survey contains several other examples of anchoring. In one
problem, Item #12a, you were asked to estimate how thick a piece of
paper would be if it were folded in on itself 100 times. Only rarely do
people give estimates larger than a few yards or meters, yet the correct
answer, given an initial sheet of paper 0.1 millimeter thick, is roughly
1.27 x 10* kilometers—more than 800,000,000,000,000 times the dis-
tance between the earth and the sun! This answer surprises many peo-
ple because they begin by imagining the first few folds (a very low
anchor) and do not adjust their estimate upward sufficiently for the
doubling effect of later folds. The correct answer can be found by multi-
plying the thickness of the paper (0.1 millimeter) by the total number of
layers (2'%°). This number works out to be 1.27 X 10*° millimeters, or
1.27 x 10?* kilometers. ,
Another example of anchoring can be found in Item #17 of the Read-
er Survey. This question asked how wide a cube-shaped tank would
have to be in order to hold all the human blood in the world. Most peo-
ple formulate their answer by first trying to imagine the size of the
world’s population. This initial image provides a very large anchor.
Then, when people scale down this image to the size of a cube-shaped
container of blood, they do not adjust away from the anchor sufficiently.
The correct answer, as estimated by John Allen Paulos (1988), is a mere
870 feet. Paulos arrived at this figure by assuming a world population of
5 billion people and an average of 1 gallon of blood per person. Because
a cubic g%ot hﬁ)lds abck))ut f7.5 gallons, the total amount of blood comes
out to 670 million cubic feet. This is i
U e equivalent to a cube 870 feet on
Still another illustration of anchoring, reported by Tversky and Kah-



150 HEURISTICS AND BIASES

neman (1974), involves the multiplication problem given in Item #22 of
the Reader Survey. When Tversky and Kahneman put this question to a
group of students, they obtained a median estimate of 2250. In contrast,
when they asked a second group of students to estimate 1 X 2 X 3 X 4
X 5 %X 6 X 7 X 8, the median estimate was only 512. Apparently, stu-
dents who were given a descending sequence were anchored to the
product of 8, 7, 6, and 5, and students who were given an ascending
sequence were anchored to the smaller product of 1, 2, 3, and 4. In
truth, however, both groups of students were strongly anchored down-
ward. The correct answer is 40,320.
Finally, Item #13 of the Reader Survey posed the following problem:

Including February 29, there are 366 possible birthdays in a year.
Consequently, a group would need to contain 367 members in order to
be absolutely sure that at least two people shared the same birthday.
How many people are necessary in order to be 50 percent certain?

Most people give an answer somewhere around 183 (half the days in
a year). The correct answer is that only 23 people are needed. That is,
any random grouping of 23 people has better than even odds of contain-
ing at least two people with the same birthday.

To see why this answer is correct, consider first the probability that
any two randomly selected people will not share the same birthday (for
example, if Person 1 happens to be born on March 11, consider the
probability that Person 2 was not born on March 11). This probability is
365/366, or 99.73 percent, because 365 of the 366 possible birthdays for
Person 2 do not fall on the birthday of Person 1 (for simplicity, we are
assuming here that birthdays are evenly distributed over each day of the

ear).
' Now consider the chances that three people will not share a birthday.
This figure is equal to the probability that two people will not share a
birthday (365/366, as given above) multiplied by the probability that the
third person will not share a birthday with either Person 1 or Person 2
(364/366). In other words, the probability that three people will not
share a birthday is (365/366)(364/366), or 99.18 percent.

Using the same logic, the probability that any four people will not
share a birthday is (365/366)(364/366)(363/366), or 98.37 percent. And
the probability that 23 people will not share a birthday is:

365 x 364 x 363 x ---x 344

or 49 percent
(366)*

Consequently, if there is a .49 probability that any 23 peopl'e will not
share a birthday, there are better than even odds that they will share a
birthday. .

Although this problem is difficult for reasons apart from anchoring,
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there is no question that many people first react by adopting a high
anchor value (such as 183) and later find it hard to adjust that anchor
value downward as they think about the problem. This pattern is consis-
tent with the research by Maya Bar-Hillel (1973) discussed in Chapter
12. People tend to underestimate the probability of a disjunctive event—
in this case, the probability of at least one match in birthdays among 23
people.
The effects of anchoring are also apparent in a related question:

How large would a group have to be in order to be 50 percent sure that
at least one member has a particular birthday—say, the 4th of July?

Before you continue reading, take a guess at the answer.

The way to solve this problem is similar to the way the last one was
solved. The probability that any one person will not be born on the 4th
of July is 365/366. Likewise, because birthdays are independent of one
another, the probability that any two people will not be born on the 4th
of July is (365/366)(365/366), or (365/366). And in general, the probabil-
ity of any N people not being born on the 4th of July is (365/366)". As it
turns out, this probability is just less than 50 percent when N is equal to
254. Thus, in a group of 254 people, there are better than even odds that
at least one person will be born on the 4th of July. As in the previous
birthday problem, many people initially suspect that the group would
need to have roughly 183 members, and they find it difficult to adjust
their estimate away from this early hunch.

After discussing these problems, Paulos (1988, p. 37) made the fol-
lowing observation: “The moral . . . is that some unlikely event is likely
to occur, whereas it's much less likely that a particular one will. . . .
The paradoxical conclusion is that it would be very unlikely for unlikely
events not to occur.” Only 23 people are needed to be 50 percent sure
that two group members will share an unspecified birthday, but more
than 10 times as many people are needed to be 50 percent sure that at
least one person has a particular birthday. Coincidences are common,
but particular coincidences are not. Chapter 14 examines several
remarkable coincidences in detail.

CONCLUSION

The effects of anchoring are pervasive and extremely robust. More than
a dozen studies point in the same direction: People adjust insufficiently
from anchor values, regardless of whether the judgment concerns the
chances of nuclear war, the value of a house, or any number of other
topics.

It is difficult to protect against the effects of anchoring, partly
because incentives for accuracy seldom work, and partly because the
anchor values themselves often go unnoticed. The first step toward pro-
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tection, then, is to be aware of any suggested values that seem unusually
high or low. These are the anchor values most likely to produce biases
in judgment.

In an ideal world, decision makers might discount or ignore these
values, but in practice it is difficult to do so (Quattrone et al., 1984).
Consequently, the most effective approach may be to generate an alter-
nate anchor value that is equally extreme in the opposite direction. For
example, before estimating the value of a house that seems grossly over-
priced, a decision maker might imagine what the value would seem like
if the selling price had been surprisingly low. Such a technique is simi-
lar to the development of multiple frames advocated in Chapter 6.

One further point bears repeating. Because extreme anchor values
produce the largest anchoring effects, and because the effects of anchor-
ing often go unnoticed, it is important to realize that a discussion of
best- or worst-case scenarios can lead to unintended anchoring effects.
For instance, after considering the profitability of a business venture
under ideal conditions, it is difficult to arrive at a realistic projection.
Similarly, after estimating the largest stockpile of weapons an adversary
might have, it is hard to render an accurate military assessment. Again,
it may be worth considering multiple anchors before attempting to
make a final estimate.
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