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Despite much disagreement regarding how probabilistic information is best communicated, vir-
tually no research has been done to determine what communication modes people prefer or what
factors affect their communication preferences. To address these issues, we did a survey of 442
graduate and undergraduate students in several specialties and universities. Some group differ-
ences emerged, but overall, 34% expressed preference for both conveying and receiving informa-
tion about uncertainty in numerical rather than verbal form, 30% expressed the opposite prefer-
ences, and 35% indicated that they preferred to receive such information numerically but to convey
it verbally. Generally, respondents who endorsed the use of verbal information said that it is
easier to use, as well as more natural and personal. Those preferring numerical information said
that it is more precise. Virtually all respondents, however, evidenced a willingness to use the
opposite of their initially preferred mode if the situation should warrant it. The willingness to
switch from one mode to another was said to depend on the level of precision implied by the data
and the importance of the issue, as was suggested by Budescu and Wallsten (1987). These results

may be helpful in structuring risk communication strategies.

The importance of risk communication has increased
dramatically in recent years as the public has become more
aware of and interested in environmental and medical is-
sues that affect individuals and society. Although much
has been written about the best modes for communicat-
ing with individuals about uncertainty, little research has
been aimed at determining what modes people prefer or
what factors affect their preferences. We present survey
results relevant to these questions.

To set the stage, we will review the issues very briefly.
Although decision and risk analysis are frequently done
in terms of estimated or judged probabilities (Morgan &
Henrion, 1990; von Winterfeldt & Edwards, 1986), the
risk communication literature is virtually unanimous in
stating that the presentation of statistical information alone
is insufficient for communicating with the public (Fisher,
1991; Linnerooth-Bayer & Wahlstréom, 1991; National

This research was supported by National Science Foundation Grants
BNS8608692 and BNS8908554. We thank Ann Fisher and Baruch Fisch-
hoff for comments on an earlier draft. R.Z. is in the Department of Mar-
keting at Pennsylvania State. Correspondence should be addressed to
T. S. Wallsten, Department of Psychology, University of North Caro-
lina, Chapel Hill, NC 27599-3270.

135

Research Council, 1981; Slovic, 1986) or even for ex-
perts’ communications to decision makers (Ruckelshaus,
1984). For example, The National Research Council
(1981) wrote that

It is usually dangerous for messages to characterize the
overall level of uncertainty quantitatively, as might be done
by describing statistical confidence intervals. In most situ-
ations expert assessments have multiple sources of uncer-
tainty, and statistical measures do not adequately represent
the complexity of the analysis. (p. 171)

However, although authors agree that probabilities and
confidence intervals generally do not serve communica-
tion, they display much less of a consensus on how un-
certainty estimates should be conveyed, and they provide
a wide variety of recommendations. Two important is-
sues in the debate are (1) how people use and understand
numerical and verbal representations of uncertainty, and
(2) the conditions that affect their preference for the use
of each. We have some knowledge regarding the former
question, but very little regarding the latter.

With respect to use and understanding, the argument
at one extreme has been for the supremacy of numerical
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information. For example, Behn and Vaupel (1982) wrote
that ‘‘ambiguous probability statements are useless. They
simply do not provide the information necessary to ana-
lyze a decision’’ (p. 78).

Despite any possible advantages of numerical commu-
nications, people (including experts) frequently use vague
verbal terms in issuing forecasts or describing opinions
regarding uncertain events. Various reasons for this ten-
dency have been offered in the psychological literature
(Beyth-Marom, 1982; Budescu & Wallsten, 1985, 1987,
Zimmer, 1983; Zwick & Wallsten, 1989). It has been
speculated that verbal terms are sometimes favored be-
cause they seem more natural, are easier to use and un-
derstand, and reflect the degree of precision in the com-
municator’s opinion. Kuipers, Moskowitz, and Kassirer
(1988) have shown that, in a medical decision context,
experienced physicians represented and manipulated
likelihoods in verbal rather than numerical form.

Our research has shown that linguistic probability ex-
pressions are used consistently by individuals (Budescu
& Wallsten, 1985), that they can be described reliably
and validly by means of membership functions (Wallsten,
Budescu, Rapoport, Zwick, & Forsyth, 1986), and that
they can serve individuals well in various decision situa-
tions (see references in Wallsten, 1990). However, it is
also true that individual differences in the use and interpre-
tation of these terms are large (Beyth-Marom, 1982;
Budescu & Wallsten, 1985; Johnson, 1973). On the basis
of competing views and findings, we have suggested that

the decision-making process is best served when uncertainty
is communicated as precisely as possible, but no more pre-
cisely than warranted. When probability estimates are justi-
fied by the information, people are capable of providing
them in a reliable manner that generally conforms to the
axioms of probability theory. However, the more vague
is the individual’s opinion, the less well is it represented
by means of unique probabilities. There exist both numer-
ical and nonnumerical means for expressing vague uncer-
tainties. Each class of methods appears to have advantages
and disadvantages, but much research remains to be done
with respect to both. (Budescu & Wallsten, 1987, p. 78)

Despite our knowledge of how and how well people
use numerical and verbal probability expressions, we have
little systematic information regarding relative preferences
for the two modes of expression and factors that may af-
fect those preferences. In this paper, we present the re-
sults of a short survey in which respondents were asked
directly about their preferences for verbal and numerical
probability communications.
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METHOD

The Survey

The survey consisted of the five questions shown in Table 1. Ques-
tions 2A and 3A were followed by the prompt ‘“Why?"* with blank space
for the respondent to provide reasons for his/her answer. Questions 2B
and 3B were followed by the prompt ‘‘If yes, please describe briefly,’’
followed by additional blank space. The questions were prefaced by a
brief statement reminding respondents that in daily life uncertainty can
be described and communicated either verbally or numerically. They
were told that the questions refer to their ‘‘feelings, attitudes and prefer-
ences regarding the two modes of communicating uncertainty.’’

Respondents

Four groups, totaling 442 individuals, were polled. Group UNC con-
sisted of a panel of 95 undergraduate students at the University of North
Carolina at Chapel Hill who completed the questionnaire as part of a
computer-administered series of surveys on various topics. These stu-
dents were paid an hourly wage to answer an assortment of question-
naires over the course of a semester. Group MSN consisted of 31 stu-
dents beginning their second year in the Master of Science in Nursing
Program at the University of North Carolina at Chapel Hill. All were
enrolled in a statistics course and voluntarily completed the survey after
a class period. (Four students in the course elected not to respond.) Group
EXP consisted of 55 graduate and undergraduate students who had served
as paid subjects in some of our experiments on judgment and decision
making with numerical and verbal probabilities. Twenty-three mem-
bers of this group were students at the University of North Carolina
at Chapel Hill, and 32 were students at the University of Haifa in Israel
(but all were native English speakers). People in this group answered
the questionnaire immediately after they had completed their experimental
task. Finally, Group MBA consisted of 255 MBA students at the Grad-
uate School of Industrial Administration at Carnegie Mellon Univer-
sity who answered the questionnaire during their statistics class. A very
small, but uncounted number of students in the class did not participate.

Although we did not consistently record ages or background infor-
mation, members of Groups MSN and MBA differed from those of
Group UNC in various ways. The former were all enrolled in introduc-
tory graduate statistics classes and tended to be older and more ex-
perienced in thinking about issues of uncertainty, owing to their courses
of study and professional fields. (Many members of Groups MSN and
MBA had worked for a number of years following their undergraduate
degree and prior to their Master’s programs.) The members of Group
EXP varied widely in age and backgrounds, being graduate and under-
graduate students in the United States and Israel. They had in common
only the experience of having just participated in a study involving ver-
bal and numerical probability expressions.

RESULTS

Table 1 presents the actual questions along with the to-
tal number and distribution of responses to each, com-
bined across all groups. Although overall 77% of the
respondents to Question 1 think most people prefer the
verbal mode to communicate uncertainty, the difference
among the four groups is statistically significant [x*(3)
= 14.7, p < .05]. Specifically, a large majority of the

Table 1
The Questionnaire and the Responses
Question n  Numerical Verbal Yes No
1. In your opinion, which mode is usually preferred by most people in everyday life? 442 23% 77%
2A. When you depend on other people’s judgments of uncertainty, how do you usually prefer that they
be communicated to you? 442 70% 30%
2B. Are there circumstances under which you prefer the opposite mode from the one you circled above? 442 93% 1%
3A. Which mode do you usually prefer to use when communicating your opinion to others? 408 35% 65%
3B. Are there circumstances in which you prefer using the opposite mode from the one you circled above? 408 8% 15%
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respondents in Groups UNC (84%), MBA (75%), and
EXP (75%) believe the verbal mode to be generally
preferred, but only 52% of those in Group MSN do so.

Overall, the responses to Questions 2A and 3A suggest
that most people prefer to receive probability communi-
cations numerically and to provide them verbally. How-
ever, the joint distribution of responses to Questions 2A
and 3A shows a somewhat different and more complex
pattern of preferences for conveying and receiving infor-
mation. The results are presented in Table 2 for each
group. Note that overall about one third of the respon-
dents prefer numerical (N) communication exclusively,
about one third prefer verbal (V) exclusively, and about
one third prefer receiving information numerically but
conveying it verbally. The contrasting inconsistent pat-
tern is very rare. The differences among the samples are
significant [x*(9) = 67.0, p < .05], even when the rare
VN pattern is dropped from the analysis [x*(6) = 65.7,
p < .05]. Groups MSN and EXP show approximately
the same pattern as the overall one, but a majority of
Group UNC (61%) and a minority of Group MBA (17%)
prefer dealing only with words. Conversely, 15% of
Group UNC and 43% of group MBA express an exclu-
sive preference for numbers.

Referring back to Questions 2B and 3B in Table 1, the
vast majority of respondents agree that under certain cir-
cumstances they would switch their preferences for trans-
mitting or receiving information. This willingness to ex-
change modes as a function of circumstances does not
depend on the original preference or the group.

Why do people prefer one mode of communication over
another and why are they willing to switch? A sufficient
number of respondents answered the ‘“Why?’* part of
Questions 2A, 2B, 3A, and 3B to make a content analy-
sis of the reasons meaningful. After an initial perusal of
the replies, five categories were identified for the exis-
tence of the usual preferences and four were identified
as reasons for switching. In addition, there were a ‘‘Don’t
know’’ and an ‘‘Other’’ category in each case. The latter
was for idiosyncratic responses that occurred too infre-
quently to categorize. The coding was done by two in-
dependent judges who reached a 70% agreement rate.

Table 2
Joint Preferences for Receiving and
Communicating Information by Sample

Preferred Mode

of Communication
2A* 3A* UNC % MSN % EXP % MBA % Total %
N N 14 15 10 32 18 33 96 43 138 34
\" A\ 58 61 11 35 15 27 38 17 122 30
N \% 21 22 10 32 22 40 88 39 141 35
v N 2 2 0 0 0 o0 3 1 5 1

Total 95 100 31 100 55 100 225 100 406 100

Note—N, numerical; V, verbal; UNC, University of North Carolina under-
graduates; MSN, 2nd-year master’s degree nursing students, University
of North Carolina; EXP, experienced graduate and undergraduate stu-
dent subjects from the University of North Carolina and the University
of Haifa; MBA, graduate MBA students at Carnegie Mellon Univer-
sity. *Question.
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Table 3
Content Analysis of Reasons for Communication Preferences

From Others To Others
Numerical Verbal Numerical Verbal

Usual Preferences

More precise 75.6% 3.8% 51.7% 1.1%
More personal 6.1% 17.4% 10.3% 14.9%
More natural 29% 37.1% 3.4% 245%
Easier 2.9% 17.4% 7.6% 29.7%
More credible 32% 53% 6.9% 22%
Don’t know 0.6% 4.5% 6.2% 6.7%
Other 8.7% 14.4% 13.8% 20.8%
n 312 132 145 269
Opposite Mode

Issue unimportant 0.0% 20.8% 0.0% 21.6%
Information unreliable 0.9% 10.7% 0.9% 19.2%
Issue important 10.5% 1.0% 9.7% 0.0%
Precision possible 21.9% 0.7% 35.0% 0.0%
Don’t know 14.9% 32.6% 15.0% 30.4%
Other 51.8% 342% 39.4% 28.8%
n 114 298 226 125

Note—Vaues other than n represent percent responses for each category.

Table 3 presents the categories, the total number (n) of
respondents who provided a reason for each preference,
and the percentage breakdown into the categories of the
reasons offered. The percentages are the means of the sep-
arate percentages determined by the two independent
judges. In interpreting the table, keep in mind that indi-
viduals falling in the Numerical column under Usual
Preferences fall in the Verbal column under Opposite
Mode, and conversely. The first point of interest is that
all the reasons given for the usual preferences refer to the
nature of the communication—it is more precise, easier,
more natural, or more credible—whereas the reasons given
for switching to the opposite mode all refer to the issue,
which is important or unimportant, or to the information
base, which is unreliable or allows precision. Second,
“‘Don’t know’’ and idiosyncratic ‘‘Other’’ responses were
much more frequently given to the question of why switch
than to the question of why have the primary preference.

People selecting numerical as their usual preference for
either receiving or conveying information generally cited
the precision of that mode as their reason, whereas those
selecting verbal tended to say that it was easier, more nat-
ural, or more personal. Fewer people were able to ver-
balize their reasons for being able to switch. But of the
remaining respondents, the modal reasons of those who
initially preferred the numerical mode were that the ver-
bal mode was preferable when the issue was unimportant
or the information unreliable, and of those who initially
had the opposite inclination, the reasons were that the nu-
merical mode was preferable when the issue was impor-
tant or precision was possible.

DISCUSSION
The four groups of respondents differed in various

ways; collectively, they can be taken to have represented
a wide spectrum of individuals. In this light, perhaps one
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should be more impressed with the group similarities than
with any differences. Collectively, the survey responses
indicate a general initial preference for receiving infor-
mation numerically and for conveying it verbally. The
UNC group displayed the greatest initial preference for
the verbal mode and the least for the numerical; the op-
posite was true for the MBA group. Questionnaire results
similar to the overall pattern have been obtained by Brun
and Teigen (1988). The pattern has also been substantiated
in an experiment done by Erev and Cohen (1990), in
which individuals were required to convey or receive
probabilistic information for the purpose of decision mak-
ing with real money rewards. Most communication prefer-
ences in this context were to provide judgments verbally
but to receive them numerically.

Perhaps of greatest interest, however, is our respon-
dents’ flexibility in communicating about uncertainty as
a function of the nature of the issue and the strength of
the data. Generally, people indicated a preference for nu-
merical communication when the situation was important
or when numerical estimates were supported by the in-
formation base. In contrast, they preferred verbal com-
munication when the situation was unimportant or the in-
formation base weak.

Thus, all other things being equal, in communications
to the public, primarily verbal communication might be
most effective with groups similar to UNC and primarily
numerical ones might be most effective with groups like
MBA. But clearly, communications are best structured
according to the available information and the nature of
the issue (as has been suggested by Budescu & Wallsten,
1987). Similarly, questionnaires designed to probe indi-
viduals’ perceptions of risk probabilities should be struc-
tured with the particular group in mind. But since it is
unlikely that target groups will have specific data at hand,
judgments should probably be elicited in verbal form
whenever possible. This apparently was De March’s
(1991) strategy in assessing area residents’ probabilities
of a nearby industrial emergency.

Finally, it is worth noting that the survey actually sup-
ports proponents of each mode for communicating prob-
abilistic information. Regardless of the direction of com-
munication, current respondents preferring the numerical
mode cited its precision (as advocated by decision
analysts; see Behn & Vaupel, 1982; von Winterfeldt &
Edwards, 1986) and those preferring the verbal mode cited
its ease (Beyth-Marom, 1982; Budescu & Wallsten, 1987;
Zimmer, 1983; Zwick & Wallsten, 1989).

Often, some combination of verbal and numerical de-
scription is required to convey the complexity of an anal-
ysis or the degree of confidence in the results. The present
survey may provide some guidance for deciding how to
mix the two modes of communication when one is directing

WALLSTEN, BUDESCU, ZWICK, AND KEMP

messages to, or soliciting opinions from, particular groups
about risk estimates based on differing degrees of support.
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