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*Highlights (for review)

Highlights:

Tests a novel procedure to elicit subjective life expectancy.

The novel frequency procedure elicits a conceptually precise measure alor g a point estimate
procedure.

3. Finds that the frequency procedure is less vulnerable to a framing effe .. \han a percentage
procedure.

4. Finds that the frequency procedure is more sensitive to age than a |.. “cen.. ge procedure.
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Asking for Frequencies rather than Percentages Increases the Validity of Subjective

Probability Measures: Evidence from Subjective Life Expectancy

1. Introduction

Behaviour is informed by subjective expectations. Despite the importa..~e o1 sccurately
eliciting subjective expectations, there is a lack of consensus on tF = m st suitable approach.
In the domain of life expectancy elicitation, for instance, the F calth ¢ nd Retirement Survey
(HRS) and the English Longitudinal Study of Aging (ELS/.; use a percentage procedure that
asks people to estimate the percentage chance that they v.*ll be ~.1ve at a given age whereas
the Survey of Consumer Finances and the Health and ~_ina 7.1 Scotland survey (HAGIS) ask
respondents for a point estimate of how long they - nve. This difference in approach has
consequences: studies that have compared the 1.*e ¢ sp.Ctancies implied by these two
procedures find a large and systematic divergone™ (Wu, Stevens and Thorp, 2015; Comerford

and Robinson, 2017).

Each of the point-estimate procedu:. and t! e percentage procedure has its disadvantages. The
point-estimate procedure is cor ep*Jall* ambiguous: it could be eliciting a mode, median,
mean or something else (Dc ay:~s, Comerford and Bell, 2018). Numerical probabilities are
conceptually precise but In y ractice, survey questions that ask people to report percentages
deliver noisy and bia+ed r2sponses. For instance, many respondents report 50% to indicate
that they have no ‘.ca ot « e correct probability (Fischhoff and Bruine de Bruin, 1999). This
“50% blip” in responee, to life expectancy questions led the HRS survey administrators to
add a follow- o que ,tion to determine what respondents actually meant by answering “50%".
In 2006, 2. o’ rcent of respondents reported their probability of living to 75 as 50%. Just 37
percent of those went on to report that it was as likely as not that they would live to 75 (Hurd,

2009).
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The contribution of the current research is to offer evidence on the validity of a novel
approach to eliciting life expectancy. | ask people for a frequency measure of their likelihood
of being alive at age 75. Experiments show that laypeople make more norr.ativ > iudgments
when presented with statistical information as a frequency (e.g. 1 in 1071 th'.n when
presented with the same information as a percentage (e.g. 1%). With the \, ~aquency format,
people are less likely to neglect base rates and their judgments mo. < (0sely approximate
Bayesian reasoning (e.g. Gigerenzer & Hoffrage, 2005). | prec ict that the frequency
procedure will deliver more valid measures of life expecte 1cy ".i.1 the percentage procedure,

while also avoiding the conceptual ambiguity of the point-c-timate procedure.

To assess the validity of the frequency format, | compai. it against the percentage procedure
for sensitivity to a) a framing effect that should not predict life expectancy and b) a

respondent characteristic that would be exp< .*ad 1. predict life expectancy, age.

Before introducing the study, let me clarify .. ~w the framing effect and respondents’ age
relate to the current research. The fr.uming ~ffect is that subjective life expectancy tends to be
years shorter when respondents .re #3keua about the percentage chance they will be dead by
age x than when asked about .ne per. ntage chance of being alive at age x (Payne et al.,
2013). Difficulties with re;..vting percentages appear to be a cause of this effect because the
effect reduces in magrituae ~nd reverses direction when subjective life expectancies are
elicited by a point-esu.” ate jrocedure i.e. what age will you [live to /die at?] (Comerford and
Robinson, 2017). A vali | elicitation procedure should attenuate this live-to / die-by framing

effect.

Respondel.‘s’ age should predict their subjective life expectancy because objective life
expectancy at birth increased in the US by 0.19 years each year between 1950 (current age:

68) and 2000 (current age: 18) (National Vital Statistics Report, 2002). If the respondents in
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my study, 98 percent of whom are aged between 18 and 68, are sensitive to this increase in
life expectancy then we would expect to see a negative coefficient on respondents’ current

age in our subjective life expectancy measure.

In summary, if the frequency procedure is less sensitive to the framina ei;~ 't and more
sensitive to age than the percentage procedure, then the frequency ’.roc2dure looks to be

eliciting more meaningful measures of life expectancy than the = zrcen.>ge procedure.
2. Study

I manipulate whether respondents are asked the chance that .\~ey will live to age 75 or die by
age 75. In an orthogonal manipulation, | vary whethe, *aspundents are asked to report a

percentage chance or a frequency.
2.1. Methods

| recruited 566 US-based respondents on Ani.7on Mechanical Turk on February 18" 2019.
To insure that my respondents were attenti ‘e, | included an instructional manipulation check
at the beginning of the survey (C ppr.heimer, Meyvis and Davidenko, 2009) and 104
respondents who failed this 7 tention check were routed out of the survey, leaving 462

respondents (67 percent f.ii.le, mean age = 39, age range: 18 - 87).
The survey opened v th *.1e following text:

This is a questiol to elic’t your estimate of how likely it is that you will still be alive by a
given age.
This sort ~f aues..on is asked in certain surveys to estimate people’s decisions and behaviors

around healw..> retirement etc.
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Immediately beneath this text respondents saw one of the questions presented in Table 1.
There then followed some questions on macroeconomic trends for a separate study. The
survey closed by eliciting age, gender and five numeracy questions related .0 p. “rentages

(Weller et al., 2013).

Table 1: Question wordings by condition

Condition Question wording

Percentage Taking into account genes, habits, preferences health history etc., the
cond. live-to  percentage chance that | will live to be 75 years ~Id ~, older is ...

Percentage Taking into account genes, habits, preferer.- s, he alth history etc., the
cond. die-by  percentage chance that | will die at 75 yea. ~ 0iu or younger is ...

Frequency Imagine 100 people who are absolut>!v 1u>"*cal to you right now — they have
cond. live-to  the same genes, habits, preferences, heai. history etc.

Of those 100, how many will live . he 75 years old or older?
Frequency Imagine 100 people who are abs I ely identical to you right now — they have

cond. die-by  the same genes, habits, pref. . ~nce. health history etc.
Of those 100, how many will e % 75 years old or younger?

2.2. Results

| subtracted the raw responses : *ad'. in *.1e die-by conditions from 100 to deliver subjective
probabilities of being alive “.c « 22 75. Subjective probability of being alive at age 75 is the

dependent measure in al’ ane yses reported below.

Figure 1 graphs this ‘ep :ndrat variable by condition. Each condition should show an equal
likelihood of bei g alive at age 75 because the randomization process did not result in any
observable d’.rerenes across the live-to/ die-by conditions in terms of age, gender or

numeracy (all p.: J.30).
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Figure 1: Subjective Probability of Being Alive a. Age 75

Figure 1 shows a live-to / die-by framing ef. .>t co. sistent with that reported in Payne et al.
(2013): the live-to frame had a significan. nus..™ 2 effect in the percentage condition (b = 22,
t = 6.85, p <.001) and also had a sig~....~nt, though smaller, effect in the frequency
condition (b =7,t=2.18, p=.03") 1.%s.ve-to/ die-by framing effect was attenuated by the
frequency condition. An OLS vey. ‘ssir n shows that, after controlling for age, gender,
numeracy and main effects of the '*ve-to frame and the percentage change procedure, the
interaction of the live-toc ~or Jition and the percentage condition is positive and statistically

significant (t = 3.34, 1 =.007, see Table 2, Model 1).

This result is not =xplair 2d by a difference across procedures in the likelihood of responding
“507; the twi proce.'ures performed similarly in this respect (frequency procedure: 16%;

percentag - .. ~~edure: 15%; z = .45, p = .651).

In the percentage condition, a regression that controls for the live-to frame and gender finds

that the coefficient on age is of the wrong sign; those born earlier, who mortality tables
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predict will die younger, estimated a higher probability of living to 75 than those born later
(model 2: b =0.172,t =1.52, p =.129). In the frequency condition, an analogous regression
finds the expected sign (model 3: b =-.110, t = .92, p =.359). Model 4 of ™ abi. ? assesses
whether respondents’ age is a stronger negative predictor of probability of I’ ving to 75 in the
frequency condition than in the percentage condition. The independent va. able of interest is
the Age*percentage condition interaction, which shows that age is .*« nificantly less negative
a predictor in the percentage condition than in the frequency c nditior (model 4: b =.287,t=

1.73, one-sided p =.042).

Table 2: OLS regressions of Self-reporte. Probe Jility of Living to 75

Model 1 Mou~t 2 Model 3 Model 4
Percentage condition -5.383 -9.233
(3.159) (6.862)
Live-to condition 7.245* 22.411 7.323 14.884**
(3.180, (3.181)** (3.184)* (2.273)
Percentage cond*live-to cond 15.006**
(4.492)
Age 0.040 0.172 -0.110 -0.123
W.u’?) (0.113) (0.120) (0.121)
Gender 1.92: -0.782 4.425 1.888
(2.27.8) (3.447) (3.256) (2.390)
Numeracy 1 564* 1.384 1.817 1.649*
(",.694) (0.990) (0.973) (0.701)
Age*Percentage condition 0.287°
(0.166)
Constant 46.514** 47.570** 41.094** 48.973**
(5.755) (7.717) (8.246) (6.591)
R’ 0.12 0.05 0.19 0.10
N 459 230 229 459

Notes: coefficients h*Zhligi > 4 in bold are those referred to in the text.
*p<.05**p<.(1,%p< 05in one-sided test

Discussion

Previous resec. *ch suggests that researchers face a trade-off when choosing how to elicit
subjective expectations: they can either use a percentage chance procedure that respondents

struggle to answer but that asks about a conceptually precise measure; or else they can use a
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point-estimate procedure that is easier for the respondent to answer but is less conceptually
meaningful (Douglas, Comerford and Bell, 2018). The current research suggested that
eliciting a frequency might offer the best of both options — a question that ' 2sp.dents can
meaningfully answer and that delivers an unambiguous numerical estir ate *or construction
of a full probability distribution. In support of this suggestion, | founA tha. the frequency
elicitation procedure yielded estimates of life expectancy that were '~ ;s sensitive to a framing
effect and were more sensitive to an objective predictor of life expect ncy than did the
widely-used percentage chance procedure. These results a e cr..s.stent with evidence that
laypeople better approximate Bayesian reasoning when wu, “ing with frequencies than when

working with percentages (Gigerenzer & Hoffrage, .205).

References

Comerford, D. A., & Robinson, J. (2017). Dic-u,” Framing both Lengthens and Shortens Life:
Further Evidence on Constructed Beliefe = ! ife. Expectancy. Journal of Behavioral Decision
Making, 30(5), 1104-1112.

Douglas, E., Comerford, D.A., Bell 0. ("18) Characterising subjective life expectancy: A
cross-country analysis of elicitatior 2 orocr dures and population characteristics. Paper
presented at Conference on Cros -Counu 7 Analysis of Retirement, Health, and Well-being.

Fischhoff, B., & De Bruin, W B. ,'99%). Fifty-fifty= 50%? Journal of Behavioral Decision
Making,12(2), 149-163.

Gigerenzer, G., & Hoffra e, 'J. (1995). How to improve Bayesian reasoning without
instruction: Frequency f ‘rm.ts. Psychological Review, 102(4), 684.

Hurd, M. D. (2009). ,ub’ zctive probabilities in household surveys. Annual Review of
Economics,1, 543.

National Vital St atistics Reports, Vol. 50, No.6. Life Expectancy at Birth, by Race and Sex,
Selected Years 15.:0-92,

Oppenheime -, D. M , Meyvis, T., & Davidenko, N. (2009). Instructional manipulation
checks: Detecu. 7 Latisficing to increase statistical power. Journal of Experimental Social

-

Psycholoy/, 4 . %}, 867-872.

Payne, J. W., Jagara, N., Shu, S. B., Appelt, K. C., & Johnson, E. J. (2013). Life expectancy
as a constructed belief: Evidence of a live-to or die-by framing effect. Journal of Risk and
Uncertainty, 46(1), 27-50.



142
143
144

145
146
147

Weller, J. A., Dieckmann, N. F., Tusler, M., Mertz, C. K., Burns, W. J., & Peters, E. (2013).
Development and testing of an abbreviated numeracy scale: A Rasch analysis
approach. Journal of Behavioral Decision Making, 26(2), 198-212.

Wu, S., Stevens, R., & Thorp, S. (2015). Cohort and target age effects on s'.u,>tive survival
probabilities: Implications for models of the retirement phase. Journal of Fronomic
Dynamics and Control, 55, 39-56.



