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ABSTRACT
Several recent surveys have asked respondents to estimate the probabilities of
relatively unlikely events, such as dying from breast cancer and smoking. Examination of their response distributions reveals a seemingly inappropriate `blip'
at 50. The two studies reported here indicate that it re¯ects a response artifact
associated with open-ended probability scales. The blip vanishes when a response
scale with explicit response options is oered. Apparently, the open-ended format
leads some people to use the 50% option as `®fty±®fty', an expression of having
no idea as to the answer. As a result, the accuracy of people's reported beliefs
depends on the response scale used, as well as on how it evokes and channels such
feelings of epistemic uncertainty. Copyright # 1999 John Wiley & Sons, Ltd.
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People often need to know the probabilities of risk-related events. For example, deciding whether to
have a mammogram requires knowing the (interrelated) probabilities of having breast cancer, detecting
it, and having treatment succeed. Deciding whether to smoke requires knowing the probability of
smoking-related health eects, as well as the probability of being able to quit, once having started.
Deciding whether to invest in one's education requires knowing the associated change in probability of
unemployment. And so on. Poorly understood probabilities can mean ineective, even dangerous,
decisions.
Unfortunately, reliable estimates of these probabilities are often hard to come by, or hard to
interpret even when they are available (Freudenberg, 1988; National Research Council, 1989; Slovic,
1987). As a result, it should not be surprising that studies eliciting lay risk judgments have sometimes
found troubling misunderstandings. One large national study reported that women signi®cantly
overestimate the probability of breast cancer (Black, Nease and Tosteson, 1995). Another reported that
people signi®cantly overestimate the probability of lung cancer for smokers (Viscusi, 1992). Yet
another reported that respondents substantially overestimate the probability of being the victim of a
home burglary at least once in the next year (Dominitz and Manski, 1997). Each of these biases
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could add needlessly to individuals' personal worry and to the public demand for risk-reduction
policies.*
In the studies just cited, people were found to overestimate relatively small probabilities. Substantive
interpretations for these biases are easy to ®nd. For example, the risks in question have all received
extensive, and some might argue exaggerated, media attention (Combs and Slovic, 1979; Singer and
Endreny, 1994). It would be only natural for people to infer unduly high probabilities, unless they were
unusually alert to the possibility of disproportionate reportage (Lichtenstein et al., 1978; Tversky and
Kahneman, 1973).
Nonetheless, when a pattern is observed across diverse domains, one must ask whether some
common methodological feature is at least partly responsible. How people translate subjective feelings
into quantitative terms is one of the oldest topics in psychology. Students of psychophysics have
documented a variety of potentially relevant biases. For example, drawing people's attention to a
quantitative value, however irrelevant to the task, can pull their responses in that direction (Poulton,
1989, 1994; Tversky and Kahneman, 1974). Thus, a high `anchor' could artifactually increase probability judgments.
Because they were designed for telephone administration, most of these studies showing the `50 blip'
all asked respondents to ®ll in a blank. As a result, they oered no obvious anchor. Nor is there
evidence of other common psychophysical biases, such as respondents restricting themselves to a few
stereotypical values or showing reluctance to use the extremes of the response scale.
However, in several cases in which studies reported response distributions, inspection of the data
revealed a seemingly strange `blip' at 50. To some extent, this blip might re¯ect insensitivity to probabilities in the middle range (Kahneman and Tversky, 1979), leading respondents to use 50 for, say,
everything between 40 and 60. Yet, even if the 50 responses are spread over this range, a lump remains.
Possibly, it could re¯ect real dierences in beliefs. For example, a portion of the population might see
much higher risks than the rest, with their estimates coincidentally falling at 50 in each case.
Another possibility is that, for some respondents, 50 means something dierent than a probability.
One possible alternative meaning has emerged in recent interviews regarding the risk of AIDS, which
we have conducted with a diverse sample of teens (Fischho and Downs, 1997; Fischho, Downs and
Bruine de Bruin, 1998; Quadrel, Fischho and Davis, 1993). Often, when asked about risks, these teens
would answer `®fty±®fty', in a way that suggested, not a probability, but an expression for `I really
don't know'. Exhibit 1 shows several examples. Such usage might be called Laplacian, placing equal
probability on all hypotheses Ð in cases where there are two possible outcomes (i.e. something might
or might not happen). Or it might be called epistemic uncertainty, re¯ecting not knowing what
probabilities to use to express one's state of belief (GaÈrdenfors and Sahlin, 1982).
Using `®fty±®fty' to express something other than 50% would artifactually increase aggregate
judgments for events typically assigned smaller values. This would be especially true when judged
probabilities are otherwise very small. Then, even a modest proportion of such responses could substantially increase mean judgments. For example, eliminating all responses of 50 in the studies cited
above would reduce group means by 3±7 percentage points, from the full-sample means of about 15%.
Thus, 50s represent a signi®cant proportion of the apparent overestimation of risk.
* Evaluating the accuracy of judgments requires sometimes controversial calculations of `objective' probabilities. For example,
Dominitz and Manski (1997) use (with many explicit quali®cations) respondents' current health insurance status as a rough
approximation of the chances of not having insurance one year hence. Among their respondents, the mean estimate for being a
victim of burglary in the next year was 16%, while only 5% of the sample actually became victims of this crime the next year.
For such comparisons to be possible at all, assessments must be interpretable in quantitative terms. Thus, one would not avoid
the problems discussed here by asking respondents to choose among verbal quanti®ers, such as `very likely' and `rarely'. These
terms have long been known to have dierent quantitative referents for dierent people and even for the same person in dierent
contexts (e.g. `very likely to rain' may connote a much higher number than `very likely to kill you') (Budescu and Wallsten,
1995).
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Exhibit 1. Some adolescents' uses of ®fty±®fty
Interviewer:
Respondent:

Interviewer:
Respondent:
Interviewer:
Respondent:
Interviewer:
Respondent:

OK. And how well do you think that this would really protect a person from getting HIV, if
they used a new needle?
I wouldn't say 100% sure, I would say almost de®nite, but there is always that risk if you are
involved, I think with that kind of life style, you know, a drug use has, ah, you are eventually
going to run into that. So I say, a ®fty±®fty chance.
OK. Hum, OK, so you said the more people that a person has unprotected sex with [the greater
the risk]. What if they have unprotected sex with the same person? Does it matter how many
times?
It only takes once if the person is infected. It could; it could not. So I guess it's up in the air
again, a ®fty±®fty chance.
How well do you think that would really protect a person from getting the AIDS virus, if they
use a condom when they are having sex?
I guess it's a ®fty±®fty chance, 'cause it might like break or something and then it might not.
How well do you think [that using condoms] would really protect a person from getting AIDS?
I'd say about . . . I don't know, ®fty±®fty, 'cause there's always that possibility that something
like the condom would break or something.

One possible contributor to such usage is the open-ended format of these studies, which requires
respondents to generate their own probability responses. This procedure may increase the chances of
expressing epistemic uncertainty by means of 50, relative to a procedure providing explicit response
options. The present studies examine the extent to which an open-ended response mode encourages
using 50 as a verbal phrase ( ®fty±®fty), rather than as a number (50). The studies use dierent response
modes that vary the availability of response options, under the assumption that `®fty±®fty' becomes
less likely when explicit numerical response alternatives are made available. In Study 1, one form had
respondents ®ll in a blank, akin to previous studies. The second form oered a 0±100 probability scale,
with 101 tick marks. We expected a smaller proportion of 50 responses with the scale. Half of the
respondents receiving each response mode were also given the option of answering `absolutely no idea',
instead of giving a numerical probability. If the 50 response is used to express uncertainty about which
number to use, then providing an `absolutely no idea' option might reduce the blip.

STUDY 1
Method
Procedure
In all versions of the survey, respondents were asked four questions concerning low-probability events,
namely (a) `What is the probability of the university being closed at least once this year because of a
bomb threat?' (b) `What is the probability of someone getting AIDS if they have sex without protection?' (c) `What is your personal probability of developing cancer by age 80?' (d) `What is the probability that someone will break into your room or home and steal something this year?' These events
were chosen to parallel those in earlier studies, and to provide a variety of events with small statistical
probabilities.
Respondents in the blank condition were instructed to ®ll in a space with `a number between 0% (no
chance) and 100% (certainty)'. In the scale condition, the probability scale had 101 tick marks, with
endpoints labeled `0  no chance' and `100  certainty', and additional numbers (as well as slightly
Copyright # 1999 John Wiley & Sons, Ltd.
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larger ticks) at 10, 20, . . . , 80, and 90. The response modes were presented without instructions, lest our
words communicate something about epistemic uncertainty.
Approximately half of the participants in the blank and scale conditions were also oered the
opportunity to state that they had `absolutely no idea' regarding each probability. Thus, there were
four conditions, diering in whether a scale was provided and whether there was an `absolutely no idea'
option.
After completing the four probability judgments, respondents were asked: (a) how con®dent they
were in each judgment, on a scale anchored at 1  very con®dent and 7  not con®dent at all, and (b)
how clear each probability question had been, with 1  very clear and 7  not at all clear. We were
interested in respondents' satisfaction with the dierent response modes. These questions were placed
after the four probability judgments, in order to avoid suggesting epistemic uncertainty.
Participants
Participants were asked to ®ll out a small packet of unrelated questionnaires, including the probability
surveys reported here. Seventy students at the University of Pittsburgh and 48 students at Carnegie
Mellon University were given the scale version of the questionnaire, half of whom received the
`absolutely no idea' option. An additional 28 aquarium owners at a meeting of Pitt Fish and 93 visitors
to the spring carnival at Carnegie Mellon University received the blank condition. Again, half received
the `absolutely no idea' option.* Subjects recruited at the University of Pittsburgh and CMU received a
candy bar for their participation, while those visiting the spring carnival were given two ride tickets.
The aquarium club received $3 for each participating member. A total of 132 men and 100 women
participated in this study; an additional seven respondents did not specify their gender. The average
age was 23.4 (sd  6.0). Mean years of education was 15.0 (sd  2.2).

Results
Absolutely no idea
Thirty-three of the 120 respondents (27.5%) in the `absolutely no idea' condition checked that
answer for at least one of the four probability questions, amounting to 53 occasions (or 11% of all
responses). Most of the respondents who employed the `absolutely no idea' option used it for one or
two answers only, suggesting that they were not simply minimizing their eort. Respondents used
`absolutely no idea' almost twice as frequently when no scale was presented (13.9% versus 7.9%).
However, the related chi-square tests of homogeneity did not reach signi®cance. Cochran's test showed
a question eect for the use of `absolutely no idea' (w 3  11.02, p 5 0.05), with the bomb-atuniversity question having as many as all the others combined. For that question, responses of 50 were
less common with the `absolutely no idea' option than without it (6.8% and 1.8%, respectively). For
each question, a Kolmogorov±Smirnov test found no dierence in the distributions of probability
* Initially, we ran just the scale response mode, thinking that adding the `absolutely no idea' option would eliminate the 50 blip.
When we observed few 50 responses, we realized that the earlier studies had not used a scale, but open-ended questions. As a
result, we added a blank response mode. For the sake of brevity, we have combined results with the two response modes here in
Study 1, rather than lead the reader through our path of discovery (and having two studies with two versions of one response
mode each). This sequential process meant that questionnaires were randomly assigned with respect to the `absolutely no idea'
option, but not with respect to the response mode. We sought similar populations. Subjects receiving the two response modes
were similar in age and gender. Those receiving the scale reported two additional years of education (15.9 versus 14.0;
p 5 0.001). We can see no obvious reason why these groups would dier in their use of 50; moreover, similar patterns were
observed in the Study 2, with dierent populations (and random assignment). Nonetheless, this is an imperfect part of our
procedure, which we addressed in Study 2.
Copyright # 1999 John Wiley & Sons, Ltd.
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Exhibit 2. Probability responses in Study 1
Question

Percentage of 50 responses (excluding `absolutely no idea')
Blank conditions Scale conditions
Chi-square test

Median
response

Statistical
estimate

AIDS from sex
Bomb at the university
Break-in
Cancer by 80

14.9
5.6
13.0
15.9

13.0
2.7
3.5
5.3

0.17
1.13
6.94**
6.83**

20
5
10
45

5a
0±9b
1.07c
31±37d

Average

12.5

6.2

5.92*

NM

NM

*p 5 0.05:
**p 5 0.01:
a
Hearst and Hulley (1988).
b
In the past 23 years, two buildings at CMU were evacuated because of a bomb threat. The entire school was never closed for
this reason (Sgt Simon, personal communication, 29 May 1998).
cCommonwealth of Pennsylvania Uniform Crime Report (1996); Pennsylvania Abstract. A Statistical Fact Book (1996).
dSeidman et al. (1985).
NM  Not meaningful.

responses with and without the `absolutely no idea' option (a  0.05). Neither did median tests
(a  0.05). As a result, whether the `absolutely no idea' option was oered is ignored in subsequent
analyses.

Use of 50
Exhibit 2 shows the percentage of 50s among the numerical judgments (i.e. excluding `absolutely no
idea' responses). Overall, twice as many 50 responses were provided with the blank as with the scale
condition, with signi®cant dierences for the break-in and cancer-by-80 questions. A Kruskal±Wallis
test, in which individuals were characterized by their total number of 50s, showed signi®cantly more 50
responses when no scale was presented (w 1  5.92, p 5 0.05). Exhibit 3 depicts the response
distributions for the break-in question. (Kendall's test of concordance showed that the number of 50
responses diered by question (w 3  16.85, p 5 0.001), which could re¯ect dierences in both
epistemic uncertainty and overall judged likelihood.)

Overall responses
A Friedman test showed that probability answers diered by question (w 3  185.4, p 5 0.001).
Probabilities were signi®cantly higher in the blank than in the scale condition for the AIDS-from-sex
question (w 2  5.97, p 5 0.05).

Con®dence and clarity
Perceptions of con®dence and clarity showed positive correlations for each question, but reached
signi®cance only for the bomb-at-the-university question (r  0.18, p 5 0.01). A MANOVA found
that con®dence ratings were related to question (F 3; 657  9.87; p 5 0.001), but not to response
mode or to the presence of the `absolutely no idea' option. Thus, respondents reported being equally
comfortable with the blank and the scale conditions. Across questions, mean con®dence ranged from
3.25 ( for the bomb-at-the-university question) to 4.08 ( for the AIDS-from-sex question) (on the 1±7
point scale). Clarity judgments similarly showed an eect for question (F 3; 663  13.31; p 5 0.001),
but not for response mode. However, an interaction between response mode and question showed that
Copyright # 1999 John Wiley & Sons, Ltd.
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Exhibit 3. Distribution of probabilities given in response to the Study 1 question: `What is the probability that
somebody will break into your room or house and steal something sometime this year?' in the (a) blank and (b)
scale conditions.
Copyright # 1999 John Wiley & Sons, Ltd.
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two of the questions were rated as less clear in the scale condition (AIDS from sex and break-in;
F 3; 663  2.90, p 5 0.05). For three of the four questions, clarity and con®dence were unrelated to
the use of 50. Kendall's tau was weakly signi®cant for the bomb-at-the-university question, showing
more 50 responses with reports of higher question clarity (r  0.15, p 5 0.05) and higher con®dence
(r  0.15, p 5 0.05).
Group dierences
Kendall's tau showed no correlation between the use of 50 and age or gender. Higher grade levels were
associated with less frequent use of 50 for one question, break-in (r  ÿ0.17, p 5 0.01). The number of
50s was unrelated to whether respondents reported having taken a class treating probabilities.
Discussion
Oering the `absolutely no idea' option slightly decreased the use of 50 responses overall, with the
dierence reaching signi®cance for one individual question. Thus, forcing uncertain respondents to
give numerical probabilities, when they would rather not, may contribute to the 50 blip. The frequency
with which respondents chose `absolutely no idea' may understate the frequency with which they felt
that subjective state. That response involves an admission of ignorance. Respondents who ®nd that
socially undesirable may prefer to say `®fty±®fty', because that is at least a numerical response.
The blank condition generated twice as many 50 responses as did the linear probability scale. Thus,
oering respondents an explicit set of numerical responses may have focused their attention on the
numerical interpretation of probabilities, and diminished the availability of the verbal expression
`®fty±®fty'. Respondents reported similar con®dence in their answers when using the probability scale
and when producing their own probabilities. Two questions were judged less clear in the scale
condition, perhaps because the precision implied by the 101-tick scale encouraged respondents to think
harder. However, these perceptions of increased ambiguity in the questions did not contribute to any
epistemic uncertainty, as expressed by using 50 as an answer.
Overall, respondents overestimated the risks addressed in Study 1, compared with our statistical
estimates (Exhibit 2). Estimates for the AIDS-from-sex question were higher with the blank condition,
where the increased use of 50 also contributed to higher median probabilities.
Statistical power is naturally limited when observing changes in the rate of a relatively infrequent
event (like the use of 50). As a result, a second study was conducted in order to examine the robustness
of these results, using dierent subjects and items. A second probability scale was also added, in order
to see the eect of oering a larger set of response options. This scale expands the 0±1% section of the
linear scale form, providing additional low-probability response options (in a log format). We expected
an even lower proportion of 50 responses with this log-linear scale. Because the `absolutely no idea'
manipulation proved less powerful in Study 1, we dropped it in order to concentrate on the eect of
dierent response modes.
STUDY 2
Method
Procedure
In all three versions of the questionnaire, respondents assessed the probabilities of six events, in the
following order: (a) [your] getting struck by lightning some time this year, (b) [your] developing cancer
Copyright # 1999 John Wiley & Sons, Ltd.
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by age 40, (c) someone who smokes a pack or more of cigarettes a day developing lung cancer,
(d) someone getting AIDS if they have sex without protection once with someone who is infected, (e) an
average woman being diagnosed with breast cancer in her lifetime, and ( f) [your] being alive at age 50.
These events were chosen to parallel those in earlier studies, to provide a variety of events with small
statistical probabilities, and to include at least one high-probability event ( f). The events were speci®ed
with enough detail to allow answers to be compared to statistical estimates (Fischho, 1994; Fischho,
Bostrom and Quadrel, 1996).
Respondents in the blank condition were instructed to ®ll in a space with `a number between 0% (no
chance) and 100% (certainty)'. The linear scale condition was the same as that in Study 1. The loglinear scale condition used the linear scale, but added a six-order log scale expanding upon the
probability options between 0 and 1%. The response modes were, again, presented without additional
instruction.*
After completing the six probability judgments, respondents evaluated each item on the con®dence
and clarity scales of Study 1.
Participants
An experimenter approached people walking on the UC Berkeley campus and asked them to complete
two unrelated questionnaires, in return for $3. The present study was the ®rst of these tasks. A total of
102 men and 58 women participated, with three more not specifying their gender. Respondents
reported a mean age of 23.4 (sd  5.8) and mean years of eduction of 14.3 (sd  1.9), both very similar
to Study 1. Respondents were randomly assigned to one of the three response modes.
Results
Use of 50
Exhibit 4 shows the percentages of 50 responses. As in Study 1, they were much more common in the
blank condition than with a numerical scale. These dierences were statistically signi®cant for three
Exhibit 4. Percentages of 50 responses in Study 2
Question

Blank

Linear

Log-linear

Total

Lightning
Cancer by 40
Lung cancer
AIDS from sex
Breast cancer
Alive at 50

1.9
20.4
15.1
23.1
24.1
17.3

0.0
7.4
7.4
7.4
7.4
9.3

0.0
10.3
15.8
12.1
2.6
12.2

0.7
12.9
12.4
14.4
12.3
12.9

Average

17.0

6.5

8.8

10.9

* In the data analyses, probabilities marked between the six major tick marks on the log portion of the log-linear scale were
rounded up to the nearest tick mark. Thirteen of 55 respondents in the log-linear scale condition used both parts of the scale for
every single question, while six additional respondents did so at least once. These respondents were excluded from the analyses.
Given our previous success with this response scale, we assume that these diculties re¯ect the lack of instructions, omitted in
order to equate the conditions more fully and to avoid any wording that might suggest any attitude toward epistemic
uncertainty. In the past, brief instructions with one or two test questions have been sucient to allow even high-risk (lowliteracy) teens to use the log-linear scale without apparent trouble (Linville, Fischer and Fischho, 1993; Quadrel et al., 1993).
Schwartz et al. (1998) report a 71% survey response rate and a 98% item response rate with a random national sample of women
on a form making extensive use of a log-linear scale. Log-odds scales were used in Bayesian inference `bookbag and poker chip'
studies, producing some of the most accurate responses (Slovic and Lichtenstein, 1971).
Copyright # 1999 John Wiley & Sons, Ltd.
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individual questions: AIDS from sex (w 1  5.09, p 5 0.05), cancer by 40 (w 1  4.20, p 5 0.05), and
breast cancer (w 1  10.94, p 5 0.001). The non-signi®cant dierences for the other three questions
were in the same direction. After characterizing subjects by their number of 50s, Kruskal±Wallis tests
showed that use of 50 depended on the response mode (w 2  17.14, p 5 0.001), with respondents
giving more 50 responses in the blank condition than with the linear scale (w 1  15.65, p 5 0.001) or
the log-linear scale (w 1  6.75, p 5 0.01). There was no appreciable dierence between the two
probability scales in the use of 50, even though the log-linear condition oered many more explicit
response options than did the linear one. Kendall's test of concordance showed that the number of 50
responses diered by question (w 5  19.74, p 5 0.01). The AIDS-from-sex question received the
highest number of 50s, while the struck-by-lightning question elicited almost no 50s at all. Exhibit 5
depicts distributions for one low-probability event, cancer by 40. Visual inspection of response
distributions for the blank condition shows marked blips at 50 for every event, except lightning.
Overall responses
Exhibit 6 shows mean and median responses for each question and response mode. The disparity
between these two measures of central tendency shows the skew in the underlying distributions. It is
relatively small, except for several of the lowest probabilities. A Friedman test showed, not surprisingly,
that responses diered across question (w(5)  430.67, p 5 0.001). Kruskal±Wallis tests comparing
judgments in the three conditions reached signi®cance for three items (cancer by 40, lung cancer from
smoking, and breast cancer). A median test was also signi®cant for these three items, as well as for a
fourth (w 2  7.9, p 5 0.05 for cancer by 40; w 2  17.65, p 5 0.001 for lung cancer from smoking;
w 2  18.67, p 5 0.001 for breast cancer; and w 2  22.99, p 5 0.001 for struck by lightning). The

Exhibit 5(a)
Copyright # 1999 John Wiley & Sons, Ltd.
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Exhibit 5(b)

Exhibit 5(c)
Exhibit 5. Distribution of probabilities given in response to the question: `What is the probability that you will
develop cancer by 40?' in the (a) blank, (b) linear, and (c) log-linear conditions.
Copyright # 1999 John Wiley & Sons, Ltd.
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Exhibit 6. Probability responses in Study 2
Question
Lightning
Cancer by 40
Lung cancer
AIDS from sex
Breast cancer
Alive at 50

Mean
3.1
25.2
58.7
57.2
37.2
74.7

Blank
Median
1.0
20.0
60.0
50.0
40.0
80.0

Linear
Mean
Median
3.3
24.5
54.9
50.2
33.3
73.2

1.0
20.0
60.0
50.0
30.0
79.5

Log-linear
Mean
Median
0.8
11.4
29.1
42.6
18.9
74.0

0.0a
2.0
16.0
50.0
15.0
80.0

Test K±W Statistical
w(2)
estimates
4.43
18.52*
23.61*
3.99
19.60
0.34

0.000001a
1±2b
10c
5d
10e
94.4f

*p 5 0.01.
a10ÿ6; Natural Hazard Fatalities for 1994 in the United States (1995).
bSeidman et al. (1985).
cViscusi (1992).
d
Hearst and Hulley (1988).
e
Black, Nease and Tosteson (1995).
f
Vital Statistics of the United States, 1992 (1993).

two questions without signi®cant response-mode eects were the ones with the largest probability
responses: AIDS from sex and being alive at 50. Generally speaking, the blank condition elicited the
highest probabilities, followed by the linear and log-linear conditions.*
Con®dence and clarity
All questions showed a positive correlation between perceived con®dence and clarity. The correlations
were signi®cant for the lung-cancer-from-smoking (r  0.18, p 5 0.05) and AIDS-from-sex (r  0.27,
p 5 0.01) questions. As in Study 1, a MANOVA found that con®dence ratings were related to question
(F 5; 600  13.16; p 5 0.001), but not to response mode. Thus, respondents were equally comfortable
with the ( possibly more demanding) linear and log-linear scales. Across questions, mean con®dence
ranged from 2.60 ( for lightning) to 3.92 ( for breast cancer). The question-by-response-mode
interaction (F 10; 600  3.01; p 5 0.01) had no obvious interpretation. Clarity judgments similarly
showed a question eect (F 5; 575  5.39; p 5 0.001), with no eect of response mode or interaction.
There was no correlation (Kendall's tau) between clarity or con®dence judgments and the use of 50.
Group dierences
For each question, use of 50 was unrelated to gender or to whether respondents had taken at least one
class covering probabilities. Kendall's tau showed that the number of 50s was modestly correlated with
overall level of education for one question (AIDS from sex; r  ÿ0.21, p 5 0.05), and with age for one
question (cancer by 40; r  ÿ0.21; p 5 0.05).

Discussion
Study 2 replicated the ®ndings of Study 1. Respondents who had to produce their own probability
answers, in the blank condition, were twice as likely to use the 50 response as were the respondents
oered a probability scale. Adding the log response options to the linear scale did not further reduce
the use of 50. These results are consistent with the hypothesis that presenting a probability scale reduces
* The respective means with and without the 50s are, following the order of the events in the exhibits (3.1, 2.2; 25.2, 18.9; 58.7,
60.3; 57.2, 59.4; 37.2, 33.1; 74.7, 79.9).
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either respondents' epistemic uncertainty or their ability to express it. Also consistent is the ®nding, in
Study 1, that the probability scale halved respondents' use of the `absolutely no idea' option. Within
the range of variation aorded by our samples, none of these tendencies were related to reported
gender, age, years of education, and instruction in probability. Epistemic uncertainty, if that is indeed
the causal factor here, appears to be a general experience that occurs when individuals encounter
particular items, especially when they need to produce their own numbers.
In both studies, use of 50 depended on the question's content in some, as yet to be determined, way.
Examination of item dierences might yield some further insight into the nature of these processes.
Obviously, there were more 50s with distributions centered at 50, making detection of a blip more
dicult. Less obvious is the absence of any blip with the struck-by-lightning question. Arguably, this is
an event that epitomizes low probability, without evoking a feeling of `maybe yes, maybe no'. The
other events vary in so many ways that it will take further research to discipline the possible speculations regarding the feelings that they evoke. One potentially relevant feature is that all our questions
involved risks to life and limb. With such fateful events, people may be particularly reluctant to commit
themselves to a number when they don't really know what to say.
The frequency of 50s was unrelated to the questions' rated clarity. Thus, being less sure about what
was being asked did not seem to encourage using 50 as an expression of not knowing what to say.
Perhaps people are so accustomed to responding to the gist of questions that ambiguity tends not to
generate epistemic uncertainty (Schwarz, 1996). If so, then epistemic uncertainty would seem to emerge
when respondents are deciding what to answer, rather than when trying to ®gure out what they are
being asked.
Wallsten, Budescu and Zwick (1993) also observed a 50 blip among respondents using an openended numerical response mode, in a study comparing the calibration of those judgments with ones
elicited with a list of verbal probability expressions having `toss up' at its midpoint. They suggest that
uncertain respondents might answer 50 when they feel that it will be an equally defensible answer
whatever actually happens. That response strategy could, it seems, be either an expression of epistemic
uncertainty or a deliberate misrepresentation of another belief. If the latter, then it need not be related
to response mode. Wallsten et al. also argued that the inherent vagueness of verbal probability terms
means that they naturally incorporate an expression of epistemic uncertainty. In this light, it would be
interesting to repeat their study with a list of verbal probability questions, whose midpoint is labeled
`®fty±®fty'.
It appears, thus, that the availability of the common phrase `®fty±®fty' aects the use of the 50
response as an expression of epistemic uncertainty. The presentation of a probability scale draws
respondents' attention away from such verbal answers and focuses them on probabilities as numbers.
The open-ended response mode may also have increased epistemic uncertainty by requiring respondents to produce their probability answers, a task which is more dicult than simply placing a mark on a
probability scale.
Whatever its source(s), reduced reliance on 50 leads to smaller estimates and, hence, to lower
overestimates of the small probabilities.* As seen in Exhibit 6, responses with the log-linear scale were
actually fairly accurate. However, this improvement could itself also have an element of artifact. The
explicit options of the probability scales may have suggested response options that would not have
occurred to respondents naturally (Fischho, Slovic and Lichtenstein, 1980; Poulton, 1989, 1994;
Schwartz and Hippler, 1987). One reasonable expectation is that expanding the lower end of the log* Of course, not all feelings of epistemic uncertainty need emerge as 50. People may use `®fty±®fty' as an anchor for their
estimation process, adjusting that starting point, on the basis of whatever beliefs they have, beyond their initial feelings of not
knowing what to say. If such adjustment is insucient (Tversky and Kahneman, 1974), then such an anchor would bias
judgments of small probabilities upward, without appearing as a 50 blip.
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linear scale encouraged responses between 0 and 1% Ð although it was not a powerful enough
in¯uence to aect the responses to the AIDS-from-sex and alive-by-50 questions, with their high
subjective probabilities. Conversely, the linear scale may have been biased against the expression of
very small values. For its part, the open-ended response mode may have biased respondents toward
®fty±®fty, or the middle, relative to the linear scale. As elsewhere, how accurate people seem to be
depends, in part, on how they are asked to answer (Fischho and MacGregor, 1983). One clear
exception was with the AIDS-from-sex question. The median response of 50 suggests either a robust
overestimate of this risk or resolute epistemic uncertainty, which even numerical scales cannot
accommodate.*
Understanding individuals' risk perceptions is essential to predicting their behavior and to providing
them with needed information. Doing so requires studies with well-chosen response modes and wellformulated questions. The studies reported here explore one obstacle to accurate assessment, as well as
a possible remedy. By and large, judgments with a numerical scale showed a smaller 50 blip, without
the reduction in con®dence that more demanding scales might be suspected of inducing. One part of
the acceptability of a response mode is how it evokes and deals with respondents' feelings of epistemic
uncertainty. Eliminating anomalous 50 blips seems good, as long as we have con®dence that those
feelings are not channeled to values suggested by other features of a structured response mode.
Increasing that con®dence will require further study of both the conditions inducing epistemic
uncertainty and the roles played by the response `50'.
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