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Abstract 
 

One reason individuals may engage in risky behaviors like smoking is that they are misinformed about the 
risks. In this paper we assess the accuracy of risk perceptions of smokers compared to others about future 
survival, and a range of morbidities and disabilities. Using new and unique data from the Survey on 
Smoking (SOS) conducted for this research, we compare subjective beliefs elicited from the SOS with 
corresponding objective probabilities estimated from the Health and Retirement Study. We find that, on 
average, all consumers have quite accurate beliefs about longevity and disability risk. We observe profound 
pessimism with respect to onset of lung and heart disease, and stroke. The differences between the 
subjective and objective assessments of the risks among adults are almost always not related to smoking 
status. Together, these findings suggest that smokers are as well informed as others about their health risks 
and their subjective beliefs about health risks are not pivotal in the decision to continue smoking.  
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I. Introduction 
 

One reason people may engage in risky behaviors is because they are misinformed about 

the risks. It has been suggested that the choice to smoke is an important example of this 

phenomenon. While there are a number of reasons to (continue to) smoke in spite of its well-

documented consequences for health, a prominent concern is that, for many smokers, this decision 

reflects misperceptions of risk. More generally, because the health risks from smoking are well-

documented and can be quantified from available data, and because smoking is common, this 

choice provides an important context in which to examine the relationship between risk 

perceptions and risky behavior.  This paper uses new and unique data to examine the relationship 

between subjective beliefs about longevity, diseases and disability, and the decision to smoke. We 

find that, in many respects, consumers are on average remarkably accurate in their perceptions of 

health risk. As important, we find no evidence that smokers are unusually optimistic about their 

health risks. They, like never-smokers, tend to exaggerate the risks of lung and heart disease, and 

stroke, but otherwise have quite accurate beliefs about the risks of various disabilities and about 

longevity. We conclude that there is little reason to think that smokers engage in this risky 

behavior because they are unusually misinformed. 

The concern that many smoke because they misperceive the risks of smoking has been a 

focus of considerable public discussion and has motivated tobacco control policies and litigation.1 

Tobacco companies have been accused of manipulating beliefs about the risks of smoking (Glantz 

et al. 1996; Hilts 1996; Kluger 1996), both by casting doubt on the validity of scientific research 

findings (Kessler 2001) and by using marketing to affect perceptions of cigarette risk (Hanson and 

Kysar 1999). These allegations have provided part of the basis for lawsuits filed by individuals and 

states, including litigation which resulted in the 1998 Master Settlement Agreement (MSA) 

                                                 
1 More generally, there is a concern that people underestimate risks of adverse events which may lead to suboptimal 
decisions. For example, the assumption that people underestimate the probability of an adverse event is also a rationale 
for mandated health benefits (Summers 1989).   
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between tobacco companies and state attorneys general, and which will bring millions of dollars to 

each of the states as compensation for the costs imposed by smoking.2 

There is a small literature evaluating the accuracy of risk perceptions of smokers by 

comparing subjective beliefs to objective probabilities of the same outcomes in the framework of 

subjective expected utility maximization. This research has been limited to examining beliefs 

about mortality and lung cancer, with mixed evidence. Viscusi (1990) finds that individuals, 

smokers and non-smokers alike, overestimate the risk of lung cancer from smoking.3 Evidence of 

such pessimism leads Viscusi to conclude that people do not continue to smoke because they 

underestimate the adverse health consequences of smoking. Other research reaches the opposite 

conclusion. Schoenbaum (1997), for example, reports that heavy smokers significantly 

underestimate their mortality risk.4 These differences in conclusions about the accuracy of risk 

perceptions may merely reflect the small number of health outcomes considered, and their relative 

frequencies in the population, e.g., lung cancer is very rare among non-smokers. Hence, it is 

important to determine accuracy of risk perceptions using a more comprehensive list of diseases 

and disabilities.    

There is a larger literature on smoking in epidemiology and psychology that also seeks to 

assess beliefs about risk (e.g., Weinstein 1986; Leventhal, Glynn, and Fleming 1987; McKenna, 

Warburton, and Winwood 1993; Ayanian and Cleary 1999). This literature generally elicits risk 

perceptions by asking respondents to compare their personal risk with those of others. Studies, 

                                                 
2 The exact amount of the payments from the MSA and its division among the companies is determined by the volume 
of cigarettes shipped domestically and each manufacturer’s market share. The agreement also stipulates concessions 
on advertising and lobbying activities (Cutler et al. 2002, Viscusi 2002,  Sloan et al. 2005). 
3 Based on data from reports by the U.S. Surgeon General, Viscusi took the objective risk of lung cancer among smokers 
to be between 0.05 and 0.10 in the early 1980s. However, he found that the subjective assessment of this risk was, on 
average, 0.43. Moreover, nearly all respondents, smokers and non-smokers alike, indicated that the risk well exceeded 
0.10. 
4 Schoenbaum uses one wave of HRS and compares subjective risks with objective risks from life tables that compared 
smokers’ mortality risks with those of non-smokers. The life tables were constructed using the 1986 National 
Mortality Followback Survey and the 1987 National Health Interview Survey. They account for age, gender and 
smoking status, but not for other (health and non health) factors known to be determinants of mortality.  The life table 
data also exclude non-whites. 

 3



such as these, do not evaluate the accuracy of subjective beliefs in an expected utility framework 

but rather on comparative judgments of higher versus lower risk.5  

To assess the accuracy of risk perceptions about health and longevity, we use responses to 

a new survey of adult smokers, the Survey on Smoking (SOS), conducted especially for our 

research. The SOS is unique in eliciting subjective beliefs about a wide range of health outcomes 

in a format which allows direct comparisons with longitudinal data from the Health and 

Retirement Study (HRS). The SOS fills an important gap in the HRS. More specifically, the HRS 

includes a large number of questions on onset of diseases and disabilities, but there are few 

questions on subjective beliefs related to future health. 

Complementing the HRS with data from the SOS, our study makes four contributions. First, 

we examine the accuracy of risk perceptions for mortality and several chronic diseases and 

disabilities. This comparison is for those who engage in a risky behavior, i.e., smoking, those who 

used to engage in the behavior, and those who never have. Thus, we are able to infer whether or 

not biased risk perceptions are limited to those who engage in the risky behavior or are more 

general. This in turn allows us to conclude whether biases in risk perceptions are likely to be 

important determinants of this risky behavior. Second, we examine how beliefs about future 

behaviors, i.e., smoking cessation, affect risk perceptions about future events. It may be the case 

that current smokers appear to be optimistic in their beliefs because they condition on their 

expectations of quitting in the future; information that is typically unavailable to the researcher. 

Third, we study how expected longevity affects risk perceptions about becoming afflicted with 

various chronic diseases and conditions. This last analysis allows us to make inferences about how 

planning horizons influence perceptions about future risk, e.g., individuals who expect to live 

longer because they think they are very healthy may appear to the researcher to be optimistic in the 

absence of such information to the researcher. Fourth, our evaluation is individual specific, i.e., we 

                                                 
5 One limitation of this method is that, for example, even if smokers are highly optimistic relative to non-smokers, they 
may be more accurate in their risk perceptions if the non-smokers are highly pessimistic compared to their objective risk. 
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compare subjective and objective probabilities for each individual in the SOS sample unlike 

previous research that has compared means. 

Our research adds to a growing literature that measures beliefs directly and uses them in 

economic analysis (e.g., Lillard and Willis 2001, Kezdi and Willis 2003, Manski 2004, van der 

Klaauw and Wolpin 2005). As a testing ground for the influence of subjective beliefs on behavior, 

the smoking decision has two important advantages. First, smoking decisions are choices made 

under considerable uncertainty and with important economic consequences. Second, the relevant 

risks to health from smoking are well documented and have been widely advertised. The question 

we ask is how informed smokers are about these risks, especially compared to others.  

Overall, individuals irrespective of smoking status are quite accurate about the probability 

of surviving to age 75 and the onset of physical difficulties and conditions (e.g., climbing stairs, 

fatigue). Regardless of smoking status, people tend to be pessimistic in assessing the probability of 

onset of 3 major chronic diseases, lung and heart disease, and stroke. We find that variation in 

subjective assessments of the risks of smoking-related diseases and limitations among older adults 

is almost always not related to smoking status. Depending on the specific risk under examination, 

the entire sample’s subjective assessment is, on average, reasonably close to the objective risk. 

However, even given their characteristics and behavior, smokers are no more optimistic about 

avoiding a variety of smoking-related diseases and disabilities; if anything, smokers tend to be 

relatively pessimistic about these risks, especially lung disease. In particular, we find no evidence 

that smokers consistently underestimate their risks of developing smoking related diseases and 

disabilities. 

The finding that smokers are either well informed or pessimistic regarding a broad range of 

health risks suggests that these beliefs are not pivotal in the decision to continue smoking. In this 

way our results suggest that differences in tastes or the (induced) costs of quitting, rather than 

beliefs, are driving behavior among adult smokers. The rest of the paper is organized as follows. 
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Section II describes our data. We discuss methods in Section III. Results are presented and 

discussed in Section IV. Section V concludes.  

II. Data 

Our first data set, the Survey on Smoking (SOS), was collected by the research firm 

Battelle from October 2004-January 2005 at three sites where Battelle offices are located, Durham, 

North Carolina, St. Louis, Missouri, and Seattle, Washington.  There were three interviews: a 

screener to determine age eligibility and smoking status administered by telephone; a second 

longer interview also conducted by telephone; and an in-person computer-assisted interview. All 

information used in this paper came from the screener and the longer telephone interview. 

The SOS sample consisted of adults aged 50-70 at the interview date, who were current, 

former, or never smokers. Since much of the survey dealt with smoking status, current smokers 

were oversampled. The analysis sample from the first survey consisted of 663 individuals, 252 

current, 257 former, and 154 never smokers. The response rate for the longer telephone interview 

was approximately 80%.  The analysis sample from the follow-up survey consisted of 431 

individuals, of whom 149 were current, 165 former, and 117 were never smokers.  

The SOS is unique in at least two respects. First, it elicits subjective risk perceptions on a 

wide range of health conditions, longevity, as well as beliefs about quitting among persons who 

smoked at the time of the survey. The SOS asked respondents to evaluate their own risk of 

developing a variety of diseases and physical limitations; we then compare these subjective 

assessments to objective risks estimated from the outcomes of respondents to the Health and 

Retirement Study (HRS).6 The HRS, in contrast to the SOS, only asks a limited set of questions on 

subjective beliefs about health conditions. Second, the SOS experimented with different ways of 

                                                 
6 Underestimates of health risks may be more substantial and consequential for younger people who have yet to decide 
whether to start smoking (though Viscusi’s (1991) findings suggest that this is not the case). Nevertheless, the choice to 
quit smoking is both common, and consequential for health. At least 30 percent of smokers make at least one attempt to 
quit annually (Fiore et al. 1990; Hughes et al. 1992); Sloan et al. (2003, pp. 129-36) reported a substantial amount of 
quitting and relapsing in the first four waves of HRS. Using longitudinal data from the Cancer Prevention Study II 
cohort, Taylor et al. (2002) estimated the effects of quitting at various ages on longevity. Even a person who quit at age 
65 increased life expectancy, 2.0 years for males and 3.7 years for females. Sloan et al. (2003, pp. 79-88) described 
health benefits from quitting during middle age in addition to improvements in longevity.  It is indeed important to gain a 
better understanding of the role played by beliefs in the decision to continue smoking. 
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framing questions about risk perceptions by asking some risk perception questions in both second 

and third-person. The survey Viscusi (1990) used elicited probabilities in the third person. If the 

question had been framed in the second person, it is possible that the responses would have been 

quite different (Hanson and Logue 1998). Biases in risk perceptions may lead individuals to be 

pessimistic about the population risk, but they may be sanguine about their own prospects (Slovic 

2000). Would individuals be similarly pessimistic about the risks of smoking if the subjective 

assessments were about their own risk? 

We also use data from the HRS. The HRS is a national panel study representative of birth 

cohorts 1931 through 1941 and their spouses, if married (www.hrsonline.isr.umich.edu). The HRS 

oversamples blacks, Hispanics and residents of Florida. Participants in the HRS have been 

interviewed every two years since 1992. While the primary respondent to the first wave of the 

HRS was between 50 to 61 years of age; spouses received an identical interview and could be of 

any age.  

Table 1 shows summary statistics for the HRS at baseline (1992) and for the SOS in 2004-

5.  Compared to HRS, higher proportions of SOS respondents were current smokers and 

correspondingly, the proportion of never smokers was lower (Panel A). The two samples are 

roughly comparable in terms of self-assessed health. SOS respondents were slightly older on 

average, and less likely to be of Hispanic, African American, or Asian origin, male, or currently 

married than were HRS respondents. However, they had higher educational attainment on average.  

Panel B presents probabilities of mortality, morbidity, and disability outcomes (HRS data from 

1996 – 2004). 

III Methods  
 

To examine the accuracy of risk perceptions, we compare subjective measures of risk 

perceptions from the SOS with objectively estimated counterparts from the HRS for each 

individual. We consider the objectively estimated measures of risk an accurate benchmark against 

which subjective assessments can be compared. While any measure of objective risk is subject to 
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specification error, our formulations are much more detailed than is typical of life tables which 

generally only distinguish between age, gender and race. 

III. A. Objective Probabilities   
 
We use the HRS to estimate hazards of the relationship between a set of observable 

characteristics of an individual (described below and including smoking status) and mortality, and 

onset of morbidities and disabilities, with data from all seven available waves of the HRS (1992-

2004). These estimated hazards are then used to compute the objective probabilities of each person 

being alive and developing specific diseases by 75 and acquiring specific disabilities within six 

years.  

Specifically we estimate the relationships between observables and mortality, morbidities 

and disabilities using a hazard function, which allows for unobserved heterogeneity, and assumes a 

Weibull distribution.7 The hazard function at time t for individual i in the HRS sample with vector 

of observables Xi is given by, 

λ(t; Xi, θ, µ | ηi)= λ0(t)*exp(X′
i θ)*ηi,        (1), 

where λ0(t) = µ* tµ -1 is the baseline hazard for the Weibull distribution with the shape parameter µ, 

and exp(X′i θ) is the proportional hazard with parameters θ. We account for time invariant 

individual-specific unobserved heterogeneity by including a multiplicative term ηi (>0), distributed 

as gamma with mean 1 and variance σ (see e.g., Lancaster 1979).8  Time to failure is defined as 

years elapsed from the interview to death or the morbidity outcome. All survivors to the 2004 

interview, as well as individuals who were lost from the sample but who could not be verified as 

dead (N=1,673), are treated as censored.9 

For each individual i in the SOS sample, we use the parameter estimates and the 

individual’s characteristics to compute the objective probability of surviving to age 75, or not 

                                                 
7 Lancaster (1990) provides an excellent review of the estimation of duration models.  
8 Three assumptions required to account for unobserved heterogeneity are: (1) the heterogeneity term is independent of 
the covariates; (2) the heterogeneity term has a distribution known up to some parameters; and (3) the heterogeneity 
term enters the hazard function multiplicatively. The mean also needs to be normalized to one for identification.  
9 The individuals who were lost from the sample are treated as censored one year after the last interview. 
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having a specific morbidity by age 75, Ô i(t; ). This is done using the following 

relationships,  

µ̂,θ̂,Xi

Ô i(t; X )= exp{-[ η̂|µ̂,θ̂,i η̂ i*exp(X′
i θ ) ]*tˆ µ̂ }                                                                      (2a), 

and, 

Ô i(t; X ) = Eµ̂,θ̂,i η[ Ô i(t; X )] = [1 + *( exp(Xη̂|µ̂,θ̂,i σ̂ ′
i ))*tθ̂ µ̂ )] σ̂

1−    (2b), 

where θ , ˆ µ̂  and  are estimated from (1), and t is the number of years to age 75 from the current 

age of the individual.   

σ̂

From the HRS data, we construct the health and disability variables as follows. For 

mortality, we define a binary variable for death by selecting individuals who were between 50 and 

62 at HRS wave 1 (1992), observing their survival through all seven waves (1992-2004). For the 

morbidities, we define binary variables for lung disease, stroke, and heart problems. We exclude 

from the analysis those who had the disease at baseline. For disability and onset of physical 

difficulties, we define binary variables indicating difficulty walking several blocks, climbing stairs, 

or lifting modest weights. A binary variable is created if an individual developed the disability in 

the six years following the baseline HRS interview. A period of six years was used because the 

HRS (and hence the SOS) questions about subjective beliefs for these outcomes had a six year 

time frame (see section III. B). For the following physical conditions, feet swelling, shortness of 

breath, fatigue, and wheezing, the HRS did not collect information until wave 3 (1996). For these 

variables we use wave 3 as the baseline and followed the respondents for the next eight years 

constructing binary variables for onset of conditions as described above.  

In estimating the hazard we use information from wave 1 (1992) on the following 

characteristics (Xi): smoking status (current smoker, former smoker,  and the omitted category, 

never smoker), self-reported health status (excellent--the omitted category, very good, good, fair, 
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and poor), and demographic characteristics (age, non-Hispanic white, male, married, educational 

attainment).10 

III. B. Subjective Probabilities  

We use the SOS for information on subjective risk assessments. The SOS elicited 

subjective beliefs about survival and three chronic diseases (heart and lung disease, and stroke) by 

age 75. The questions were worded similarly for survival and the three chronic diseases. For 

survival, the question was, “On a scale from 1 to 10, with 1 being ‘not at all likely’ and 10 being 

‘very likely,’ what is the chance you will be alive at age 75?”  

For the following disabilities, difficulty walking several blocks, difficulty climbing several 

flights of stairs, difficulty lifting or carrying weights over 10 pounds, the question was worded as 

“On a scale from 1 to 10, with 1 being “not at all likely” and 10 being “very likely,” what is the 

chance you will experience (name of disability) within the next six years?” For four physical 

conditions, feet swelling, shortness of breath, fatigue, and wheezing, the questions were worded as 

“What is the percentage chance you will experience (name of disability) within the next six 

years?” This question was not on the 1-10 scale to keep it consistent with the corresponding 

question in the HRS. 

To convert responses on the 1-10 scale into probabilities, we rescale these to be in the 

range 0-1.11 There was some clustering of the raw responses at 1 or 10.  For the 11 health 

outcomes of interest, the clustering at the low end of the scale ranged between 4.2% (for survival 

to age 75) to 39.2% (difficulty walking) of the sample. At the upper end, the range was 2.4% 

(stroke) and 42.5% (survival to age 75) of the sample.  

An ideal investigation of the role played by beliefs in smoking decisions would obtain 

individual assessments of the joint distribution of adverse health events, conditional on smoking 

behavior. For many reasons, it is not practical to gather such complex information from survey 

respondents. Indeed many social scientists, including economists, psychologists and survey 

                                                 
10 We do not describe the regressors in the hazards in detail as these are self-explanatory.   
11 For a value x between 1-10, the rescaled value is calculated as (x-1)/9.   
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methodologists, have voiced skepticism about the ability and willingness of individuals to convey 

to researchers even unconditional beliefs in numerical form.12 Moreover, even among those who 

interpret the responses to numerical risk questions as measuring expectations, there remains 

controversy regarding the appropriate methods for eliciting such responses and about their precise 

interpretation. Alternative methods include third-person frequency questions (as in “out of 100, 

how many will get lung cancer”) or second-person chance questions (as in “what is the chance you 

will get lung cancer”); and for each of these types of questions, there are issues of scaling.13  

In what follows, when we compare the SOS subjective risk assessments to objective risk 

levels, we will (implicitly) interpret the former as beliefs. While the SOS subjective risk questions 

have the advantage of being both numerical (rather than qualitative) and having a relatively finely 

gradated scale, and while evidence discussed below indicates that average responses are 

remarkably stable with respect to different methods of questioning, we are nevertheless cautious in 

this interpretation. We acknowledge the difficulties in obtaining subjective risk measures, and 

therefore focus our analysis on comparisons between smokers and nonsmokers. We ask whether, 

relative to their objective risk of morbidity and mortality, smokers are more or less optimistic in 

their beliefs than non-smokers. If the mapping between the relevant belief and the response to the 

survey question is the same for smokers and nonsmokers, the biases induced by the questions may 

be alleviated by these comparisons. 

III. C. Analysis of Beliefs by Smoking Status  

To assess accuracy of beliefs by smoking status, we estimate regressions of the following 

form.  

(Si – O~ i) =  α + δ* di  +β* pi + φ* qi + εi       (3),  

where Si is the subjective probability of a morbidity or disability outcome by age 75 from the SOS, 

O~ i =(1- Ô i) (see eq. 2b) is the objective probability counterpart to Si that is predicted using the 
                                                 

12 See Manski (2004) for a discussion of this skepticism. 
13  For example, Viscusi and Hakes (2003) question the validity of the HRS survival expectations questions as 
measures of true probabilities. Based on their empirical analysis, they raise the concern that the zero to 10 scale used 
to elicit subjective probabilities does not satisfy all of the properties associated with well behaved probabilities.  
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parameters estimated from the HRS, di is an indicator of smoking status (current, former, never, 

the omitted group), pi is the subjective probability of living to 75, qi is the self-assessed probability 

by current smokers of quitting smoking in two years and is zero for others, and εi is an error term 

assumed to be uncorrelated with the regressors. The rationale for this specification that compares 

subjective and objective probabilities in levels is that in a standard economic model of decisions 

under uncertainty, choices depend on the levels of subjective beliefs. Our interpretation of the 

smoking status parameter estimates is that these are the differences in risk perceptions by smoking 

status. 

Rather than take a difference, an alternative specification would have been to put the 

measure of objective probabilities on the right hand side. We do not do this for two reasons. First, 

the current specification (eq. 3) makes it easy to interpret the coefficient on the smoking status 

dummies as differences in risk perceptions by smoking status. Second, Ô i is a predicted value and 

measured with error. Thus, putting it on the right hand side would lead to biased estimates in the 

absence of an instrumental variable approach. Finding a variable which affects subjective 

probabilities only through its effect of objective probabilities and can be excluded from the main 

equation is a virtual impossibility. 

The specification also includes the subjective probability of living to 75 as a regressor. This 

is to account for the possibility that those believe they will live longer may also think that they 

have a higher probability of onset of particular diseases and disabilities before age 75 since they 

are more likely to be alive. Conversely, people with a higher expected longevity may believe that 

they will be healthier at age 75 as well. It is possible that individuals may appear optimistic or 

pessimistic if the in the absence of accounting for these expectations. Subjective beliefs of current 

smokers about quitting in the future are included as a regressor since people who think they will 

quit may have different beliefs about their future health relative to persons who believe otherwise. 

For example, smokers who condition on their expectation that will have quit in the near future may 

appear to be optimistic whereas in reality they may be reporting beliefs that are consistent with 
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those of former smokers, which is what they expect to be. The specification is parsimonious 

because the objective probability variable, O~ i, on the left hand side is constructed from a hazard 

that is estimated using many individual characteristics, e.g., demographics. 

We also estimate a regression for the difference in the subjective and objective probabilities 

of living to age 75 with the following specification     

(pi – Ô i) =  β + γ* di  + ξ* qi + υi,           (4),  

where all of the variables are as defined above. Equation (4) allows us to examine the differences 

in beliefs about mortality by smoking status and whether smokers account for their quitting 

intentions in forming beliefs about future survival. If we were to find that beliefs about quitting 

have a significant impact on beliefs about survival, then this could explain, for example, why 

certain smokers have beliefs about survival more similar to former smokers.  

IV. A. Results and Discussion 

Table 2 presents Weibull hazard estimates for survival and onset of various diseases by age 

75. These estimates are used to predict objective probabilities of these outcomes by age 75.  

Current smokers are more likely to experience each of the adverse health outcomes than are never 

smokers. In three out of the four cases, former smokers have a significantly higher probability of 

an adverse outcome. Even holding smoking status constant, worse self-reported health at the HRS 

baseline is associated with a lower likelihood of survival and higher likelihood of disease onset;14 

the mortality and the disease onset hazards are all monotonically increasing as self-reported health 

worsens. These hazards also increase with age. The other covariates, gender, race-ethnicity, marital 

status, and educational attainment, matter in some of the regressions.  

Table 3 shows Weibull hazard estimates for onset of various types of disabilities and 

physical conditions, again using data from the HRS. With one exception, feet swelling, being a 

current smoker is positively associated with the probability of onset of disabilities and physical 

conditions. The only statistically significant difference between former and never smokers is for 

                                                 
14 In results not reported, we include interaction terms between smoking status and self-reported health. The results are 
almost identical to those reported.  
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wheezing. As before, hazards are monotonically increasing as self-reported health worsens. The 

demographic characteristics are more likely to be statistically significant in the analysis of onset of 

disabilities than for onset of physical conditions. The patterns in the estimated hazards uniformly 

suggest that smoking is bad for a person’s health and, judging from the parameter estimates on 

former smokers , that quitting the habit is health-improving relative to continuing to smoke. 

Table 4 reports mean values of subjective and predicted (based on the estimated hazards 

reported above) objective probabilities of survival, onset of morbidity, disability, and physical 

conditions. The objective probabilities range from 0.046 (chronic lung disease by age 75 for never 

smokers) to 0.908 (survival to age 75 for never smokers). None of these mean values is either very 

close to zero or one. This is important since there is some empirical evidence that people tend to 

systematically overestimate very small and underestimate probabilities near to one (Slovic 2000).  

The largest differences between current and never smokers’ objective probabilities are for survival, 

and onset of chronic lung disease, difficulty climbing, carrying weight, and walking several blocks.  

Except for feet swelling, there are statistically significant differences in subjective 

probabilities between current and never smokers on survival to age 75 and in onset of morbidity, 

disability, and physical conditions. Differences in subjective probabilities between former and 

never smokers are much less likely to be statistically significant than are those between current and 

never smokers. The differences in subjective probabilities between current and never smokers 

strongly suggest that smokers are aware of their compromised health and of their increased 

chances of a number of adverse health outcomes. Although statistical significance is often lacking 

for the differences in subjective probabilities between former and never smokers, the patterns of 

subjective probabilities are in the same directions as their objective counterparts. We analyze the 

differences between subjective and objective probabilities next.  

Tables 5 and 6 present our results on the accuracy of risk perceptions. In Specification I, 

we only include smoking status; Specification II adds longevity expectations (pi), and Specification 
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III, adds quitting expectations (qi) for current smokers; qi is set to zero for both former and never 

smokers.  

In Specification I, never smokers underpredict their objective probability of survival to age 

75 by a level of just 0.039 (see intercept, Table 5). The mean objective probability of survival to 

age 75 for never smokers is 0.908 (see Table 4), implying a four percent underprediction on 

average. Thus, never smokers’ assessments are quite accurate. The mean age of sample persons in 

the SOS is 59.6, implying a 15-year projection period on average. Given the length of the time 

horizon, this is inherently a difficult task, suggesting that these individuals on average are 

remarkably accurate in their longevity expectations. 

Current smokers slightly overpredict the probability of living to 75. The subjective exceeds 

the objective probability by 0.015 (i.e., 0.054-0.039). Given the mean objective probability for 

current smokers is 0.698, implying a two percent overprediction. Thus, they are even more 

accurate than never smokers in predicting their survival to age 75. Former smokers are not 

statistically different from never smokers in their beliefs about survival. The estimate of ξ which 

gives the effect of qi on survival in Specification III is not statistically different from zero, 

suggesting that quitting expectations do not affect survival expectations.15  

In contrast to survival, individuals tend to overpredict the onset of serious chronic diseases 

by age 75, irrespective of smoking status, suggesting pessimism. For never smokers the levels of 

overprediction range from 0.097 for chronic lung disease to 0.203 for stroke in Specification I. For 

never smokers, the mean objective probability of contracting lung disease by age 75 is 0.046; for 

stroke, the mean objective probability is 0.056 and for heart problems it is 0.188, implying that 

levels of pessimism are quite large. Current smokers are even more pessimistic about onset of 

chronic lung disease and stroke than are never smokers, especially for chronic lung disease. 

Former smokers are not statistically different from never smokers for all three diseases.  

                                                 
15 Specification II is not estimated because the subjective probability of survival to age 75 is used to construct the 
dependent variable.   
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In Specification II, persons who expect to live longer have a smaller difference between the 

subjective and objective probabilities, plausibly because they attach lower probabilities to onset of 

stroke and heart problems. This implies that they are less pessimistic about acquiring these 

diseases, presumably because they think they are healthier in the current period. However, 

longevity expectations do not affect risk perceptions for chronic lung disease. In Specification III, 

which adds quitting expectations, the results remain unchanged. Quitting intentions raise the 

subjective probability of onset of heart problems. This may not be a causal relationship since 

smokers who expect their health to worsen may be more likely to quit.  

Compared to assessments of the risk of onset of the chronic lung disease, stroke, and heart 

problems, people tend to be more accurate in assessing the probabilities of onset of difficulties in 

walking several blocks, climbing stairs, and carrying weights within 6 years of the survey (Table 

6). One reason may be that the time horizon considered for the 3 diseases is 15 years on average 

while the time horizon for these physical activities in Table 6 is 6 years.  

In Specification I, none of the intercepts is statistically significant. However, for carrying 

weights, current smokers tend to underpredict the probabilities of onset of difficulty. There are no 

statistical differences between former and never smokers.  

Adding the subjective probability of living to 75 in Specification II does not change these 

conclusions. In contrast to onset of stroke and heart problems, longevity expectations do not affect 

risk perceptions for the onset of these physical difficulties. In Specification III, including 

expectations about quitting smoking also have no effects on perceptions of these risks and leave 

the conclusions from Specification I unchanged.  

The last four columns of Table 6 contain results for onset of physical conditions, feet 

swelling, shortness of breath, fatigue, and wheezing. Current, former, and never smokers are 

equally pessimistic about onset of these physical conditions. In Specification I, never smokers are 

pessimistic for shortness of breath, fatigue, and wheezing, with intercepts of 0.048, 0.031, and 

0.039, respectively. This compares to mean objective probabilities of onset of 0.069 for shortness 
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of breath, 0.095 for fatigue, and wheezing of 0.049. There is no statistical difference between 

current and never and former and never smokers.  

For feet swelling, shortness of breath and fatigue, people who expect to live longer have 

smaller differences between the subjective and objective probabilities (Specification II).   As for 

stroke and heart problems, because they expect to live longer, they may be healthier and hence less 

pessimistic about acquiring these physical conditions. Beliefs about quitting in two years from the 

SOS interviews (Specification III) have no statistically significant effect on the differences 

between the subjective and objective probabilities except for feet swelling.   

IV. B.  Alternative Methods of Belief Elicitation 

Economists recognize that it is difficult to measure subjective probabilities. On the other 

hand, non-economists raise even more fundamental concerns—that individuals may not even be 

able to form probabilities (see, e.g., Hanson and Kysar 2001) as well as problems of framing 

questions to elicit probabilities from individuals (e.g., Tversky and Kahneman 1981). Hence, our 

finding that peoples’ beliefs about longevity are highly accurate (Table 5) is reassuring by 

implying that individuals can form risk perceptions about distant future events well. Furthermore, 

other research using responses to questions about subjective probabilities of survival and future 

health outcomes asked by the HRS (and used for additional health outcomes in SOS) has found 

that these responses do reflect information about health events and behaviors individuals have 

about themselves (e.g., Smith, Taylor, and Sloan 2001, Hurd and McGarry 2002).16 

The analysis in Viscusi (1990) was based on responses to the following question: “Among 

100 cigarette smokers, how many of them do you think will get lung cancer because they smoke?” 

Using data on the identical question included in the SOS, we replicate Viscusi’s finding. The mean 

                                                 
16 Smith, Taylor, and Sloan (2001) using the HRS found that the HRS question on subjective beliefs about survival to 
age 75 predicts future mortality among the same individuals. Using several waves of the HRS, the subjective probability 
of surviving to age 75 declined as survey respondents approached their own deaths. Also using HRS, Hurd and McGarry 
(2002) found that subjective survival probabilities predict survival. Persons who survived in the panel reported about a 
50 percent higher probability at baseline of surviving to age 75 than did those who subsequently died.  Results from both 
studies indicate that responses to the HRS longevity expectations questions provide reasonably good predictions of 
future mortality. 
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response to this question from SOS, 0.43, is identical to that reported by Viscusi, 0.43. 17 

Conditional on being a current smoker, the mean response from SOS to this question is 0.40 while 

Viscusi reported 0.37.  Since the surveys were conducted two decades apart, these consistent 

results suggest that such beliefs are not anomalies.    

Previous research has found that, under identical exposure to risk, people often perceive 

themselves to be at a lower risk than others (Weinstein 1989), i.e., are more optimistic about their 

chances than those of others. This would imply that posing questions about risk in the second 

person should yield different risk assessments than obtained from responses to questions posed in 

the third person. Our results are robust to variation in the method of elicitation; comparing average 

assessments of the risk of getting lung cancer among smokers, the responses are remarkably 

similar when the question is asked in the third person (as in Viscusi 1990) and when the question 

takes the usual SOS format on a 1-10 scale. The mean probability of getting lung cancer from the 

question used by Viscusi (1990) repeated with identical wording in the SOS is 0.40. The 

probability derived from the 1-10 question asked in the second person of current smokers is 0.41. 

Thus similar to Viscusi we find that relative to estimates of incidence of lung cancer in the 

epidemiological literature, beliefs about smokers getting lung cancer are substantially 

overestimated by smokers and non-smokers. We cannot compare subjective with objective 

probabilities of getting lung cancer in our empirical analysis since the HRS does not ask about 

specific types of cancer, except in its baseline interviews, so a hazard cannot be estimated. 

IV. C.  Beliefs about Quitting 

The SOS elicited information from current smokers about how many cigarettes they 

thought they would be smoking two years from the survey date. The question was “Roughly how 

many cigarettes do you expect to smoke per day two years from now?” Those smokers who said 

that would be smoking zero cigarettes were classified as self-assessed quitters. The self-assessed 

probability of quitting was compared with actual quit rates from the HRS.   The mean subjective 
                                                 

17Based on data from reports by the U.S. Surgeon General, Viscusi took the objective risk of lung cancer among smokers 
to be between 0.05 and 0.10 in the early 1980s, which led him to conclude that individuals overestimate the risk of lung 
cancer.   
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probability from SOS of having quit in two years was 0.45. In the HRS by comparison, the 

corresponding, objective two-year quit rate was 0.16.18   Smokers thus appear to be optimistic 

about quitting. However, they do not condition on quitting in forming their beliefs about survival 

and onset of diseases and disabilities. We interpret the lack of effect of the self-assessed chances of 

quitting as implying that people tend to say that they will quit, but they do not really believe it 

themselves. Superficially this looks like hyperbolic discounting by naïve agents who claim that 

they would quit and actually believe it. But this is contradicted by our evidence that beliefs about 

quitting (with two exceptions) have no effect on beliefs about health outcomes. This implies that 

smokers on average realize that they will not quit and thus they do not incorporate quitting in 

forming their risk perceptions. 

V. Conclusions  

Taken together, our results indicate that persons irrespective of smoking status are quite 

accurate about the probability of surviving to age 75 and the onset of physical difficulties (i.e., 

walking several blocks, climbing stairs, and carrying a 10-pound weight). In assessing the 

probability of onset of 3 chronic diseases (chronic lung disease, stroke, heart problems), 

individuals are highly pessimistic regardless of smoking status. For the condition which is most 

closely linked to smoking, chronic lung disease, current smokers are even more pessimistic than 

others about the probability of onset of these diseases. Since the estimated hazards used to predict 

the objective probabilities account for smoking status, this extra degree of pessimism may reflect 

the many messages smokers receive about specific health risks of smoking. Similar pessimism, 

irrespective of smoking status, is found for onset of physical conditions (i.e., feet swelling, 

shortness of breath, fatigue, and wheezing).   

Viewed another way, people do take account of objective risk factors when forming beliefs 

about longevity and future health events. If anything, people tend to be too pessimistic about their 

future health, contradicting the notion that people underestimate their risks.  This is true for 
                                                 

18 We also estimated probits which included age, marital status, gender, educational attainment, race, and self-rated 
health status as regressors to correct for differences in sample characteristics between the SOS and HRS. The results 
were almost identical to those reported.  
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smokers as well. Thus, given the lack of association between smoking and optimism in risk 

perceptions, it is unlikely that continued smoking can be attributed to a rosy view of future risks.    

Our results that people tend to be pessimistic about onset of some diseases and disabilities, 

and realistic about longevity is also consistent with the notion that individuals are optimistic about 

future technological improvements in medical care that will allow them to survive health threats 

(e.g., Cutler 2004). The result that individuals are pessimistic about onset of bad health contrasts 

with previous research finding people tend to be too optimistic about risks that can attributed to 

personal choices (Weinstein 1989). In contrast to our study, this body of research asks respondents 

to compare their personal risk to the risks of others. Our analysis is not based on such comparative 

risk judgments which might account for the different conclusion, and may have implications for 

survey methods.   

 Finally, although statements by the tobacco companies may have been misleading, we find 

no evidence that consumers in the aggregate are misinformed. This does not necessarily imply that 

consumers may never be misled by product claims. However, rather than focus research and public 

policy on the misleading statements per se, our results imply that the effects of the product claims 

should be assessed.   
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Table 1. Summary Statistics 
 
  HRS SOS 
Variables Mean Std. Dev. Mean Std. Dev. 
A. Individual characteristics†      
    Subjective probability of living to age 75   0.642 0.298 0.768 0.283 
    Smoking status     
      Current smoker 0.273 0.445 0.380 0.486 
      Former smoker 0.361 0.480 0.388 0.488 
      Never smoker 0.366 0.482 0.232 0.423 
    Self-rated Health     
      Excellent 0.217 0.412 0.172 0.378 
      Very good 0.278 0.448 0.299 0.458 
      Good 0.280 0.449 0.286 0.453 
      Fair 0.143 0.351 0.149 0.357 
      Poor 0.082 0.274 0.090 0.287 
    Quitting smoking in 2 years   0.447 0.498 
    Demographic characteristics     
      Age 55.774 3.391 59.620 5.823 
      Non-Hispanic white 0.793 0.405 0.863 0.344 
      Male 0.467 0.499 0.357 0.479 
      Married 0.748 0.434 0.587 0.493 
      Years of education completed 12.035 3.229 14.334 2.583 
    Number of observations 10,439  663  
     
B. Incidence of mortality and morbidity outcomes†† 
        Deaths  0.142 0.349   
        Lung disease  0.072 0.258 0.212 0.409 
        Heart problems  0.153 0.360 0.192 0.394 
        Stroke  0.053 0.224 0.058 0.233 
        Difficulty walking 0.294 0.455 0.321 0.467 
        Difficulty climbing stairs 0.398 0.490 0.422 0.494 
        Difficulty carrying weights 0.266 0.442 0.263 0.441 
             
C. Incidence of physical conditions††† 
        Feet swelling 0.163 0.370 0.135 0.342 
        Shortness of breath 0.146 0.353 0.245 0.431 
        Feeling fatigued 0.163 0.369 0.213 0.410 
        Wheezing 0.130  0.336  0.203  0.402 

 
† Baseline characteristics for HRS data from wave 1, 1992. 
†† HRS data is from Waves 1 – 7, 1992 – 2004, conditional on not having the condition in 1992.  
††† HRS data is from Waves 3 – 7, 1996 – 2004, conditional on not having the condition in 1996. 
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Table 2.  Hazard Estimates: Survival and Onset of Diseases  
 

Onset of various diseases by age 75 
  
Dependent variables 

  
  

Mortality   Chronic lung disease  Stroke  Heart Problem  
Explanatory variables          
  Smoking status Coefficient     

     

       
      

    
        
        
       
        
   
   

     

      

Std. Error Coefficient
 

Std. Error Coefficient
 

Std. Error Coefficient 
 

Std. Error 
    Current smoker 1.102** 0.089 1.582** 0.106 0.618** 0.134 0.311** 0.068
    Former smoker    0.480** 0.083 0.635** 0.116        0.289* 

 
0.122 0.118 0.066 

  Self-rated Health 
    Very good          0.233* 0.113 0.427** 0.138 0.159 0.171 0.412** 0.086
    Good  0.709** 0.107 0.801** 0.132 0.818** 0.164 0.699** 0.085
    Fair 1.429** 0.119 1.195** 0.143 1.353** 0.201 1.108** 0.097
    Poor 2.177** 0.148 1.430** 0.163 1.497** 0.231 1.189**

 
0.120

  Demographic characteristics 
    Age 0.105** 0.010 0.036** 0.011 0.068** 0.016 0.050** 0.008
    Non-Hispanic white -0.284** 0.073 0.494** 0.104       -0.238* 0.111 0.312** 0.072 
    Male 0.568** 0.066 -0.149 0.078      0.087 

 
0.096 0.324** 0.055 

    Married -0.295** 0.070 -0.046 0.087 -0.103 0.107 -0.028 0.064
    Educational attainment  0.001 0.010        -0.016 

 
0.012 -0.006 0.015         0.018* 

 
0.009 

  Intercept -12.537** 0.623 -9.187** 0.686 -10.945** 1.029 -9.007** 0.482

  Shape parameter       1.490 0.051      1.236 0.044      1.508 0.098      1.301 0.033 

Log likelihood          -4788.4           -2871.1          -2322.0         -4898.7  
Number of observations 10,439  9,859  10,176  9,297  

 
* significant at 5%; ** significant at 1%  



Table 3.  Hazard Estimate: Onset of Disabilities and Physical Conditions  
 
 

Onset of disabilities  Onset of physical conditions 
  Walk several blocks Climbing stairs Carrying weights Feet swelling   Shortness of  breath Fatigue  Wheezing 
Explanatory variables               

  Smoking status Coefficient  Std. 
Error Coefficient Std. 

Error Coefficient Std. 
Error Coefficient  Std. 

Error Coefficient Std. 
Error Coefficient Std. 

Error Coefficient Std. 
Error 

    Current smoker 0.527**              

  
              
              
              
              

  
     

        
       
           
              
              

        

         

0.072 0.525** 0.090 0.587** 0.082 0.093 0.674 0.594** 0.140 0.547** 0.153 0.935** 0.126
    Former smoker  0.117 0.067  0.107 

 
0.077 

 
 0.087 

 
0.077 

 
-0.179 

 
0.563 

 
 0.171 

 
0.127 

 
0.088 

 
0.140 

 
   0.250* 

 
0.107 

 Self-rated Health
    Very good 0.563** 0.081 0.432** 0.085 0.500** 0.091 0.489 0.668 0.714** 0.177 0.502** 0.179 0.635** 0.154
    Good 1.128** 0.088 1.021** 0.098 1.055** 0.099 1.001 0.697 1.374** 0.208 1.692** 0.216 1.125** 0.167
    Fair 1.839** 0.122 1.595** 0.163 1.938** 0.135 1.739 0.967 2.235** 0.259 2.646** 0.245 1.721** 0.202
    Poor 2.443** 0.201 2.423** 0.302

 
2.917**

 
0.205

 
1.637

 
1.344

 
2.818**

 
0.327

 
3.204**

 
0.343

 
2.154**

 
0.265

 Demographic characteristics
    Age 0.025** 0.008 0.026** 0.010 0.033** 0.009  0.002 0.083 -0.008 0.018 -0.041* 0.020   0.036* 0.015 
    Non-Hispanic white   0.040 0.071 -0.015 0.087 -0.221** 0.079 -0.127 0.640 0.190 0.141 0.181 0.155 0.058 0.113
    Male -0.378** 0.059 -0.636**

 
0.076 -0.947**

 
0.076 -0.295 0.521    -0.071 0.114 -0.606** 

 
0.130 0.155 0.094 

    Married -0.289** 0.068 -0.033 0.083 -0.116 0.075 -0.236 0.629 -0.318* 0.132 0.011 0.141 -0.247* 0.105
    Educational attainment -0.070** 0.010 -0.088** 0.012 -0.068** 0.011 -0.053 0.086 -0.049* 0.020 -0.031 0.020  -0.038** 0.015

 Intercept -5.211** 0.494 -4.110** 0.580 -5.014** 0.561 -46.705** 5.411  -6.431** 1.105 -5.087** 1.203 -9.208** 0.989

Shape parameter 1.390 0.045  1.392 0.054  1.247 0.046   40.895 1.901 2.500 0.204  2.871 0.234 2.275 0.133
Log likelihood    -6442.1      -5472.1      -6318.2 

 
   -2677.4    -2734.6      -2872.0 

 
    -2527.9  

Number of observations 7795  5,257 7,787 5,961 6,112 5,952 6,324
 
* significant at 5%; ** significant at 1%



  
Table 4. Subjective and Objective Probabilities of Survival and Onset of Morbidity, Disability, and Physical 
Condition  
 

    
Mean Subjective 

Probability (S.D.) 
Mean Objective Probability 

(Bootstrap S.D.) 

Survival to 75 Total sample                 0.768   (0.283) 0.789     (0.011) 
 Current smoker                  0.714**(0.310) 0.698** (0.018) 
 Former smoker                  0.760**(0.282) 0.804** (0.014) 

 Never smoker                  0.869    (0.201) 0.908     (0.008) 

Chronic lung disease by 75 Total sample                  0.296    (0.292)                    0.141     (0.014) 
 Current smoker              0.465**(0.293) 0.249** (0.022) 
 Former smoker                 0.242**(0.262) 0.104** (0.010) 

 Never smoker                  0.143    (0.207) 0.046     (0.005) 

Stroke by 75 Total sample                  0.324    (0.265)                          0.100     (0.008) 
 Current smoker                 0.384**(0.291) 0.130** (0.014) 
 Former smoker                  0.306    (0.256) 0.099** (0.009) 

 Never smoker                  0.259    (0.215) 0.056     (0.006) 

Heart problem by 75 Total sample                  0.373    (0.277) 0.243     (0.012) 
 Current smoker                  0.441**(0.290) 0.287** (0.017) 
 Former smoker                  0.350    (0.281) 0.236** (0.015) 

 Never smoker                  0.305    (0.226) 0.188     (0.012) 

Difficulty walking several  Total sample                  0.219    (0.262) 0.196     (0.010) 

blocks† Current smoker                 0.297**(0.290) 0.267** (0.015) 
 Former smoker                 0.202*  (0.245) 0.180** (0.013) 

 Never smoker                  0.145    (0.218) 0.131     (0.010) 

Difficulty  climbing several  Total sample                  0.262    (0.258) 0.213     (0.014) 

flights of stairs† Current smoker                 0.347**(0.270) 0.408** (0.021) 
 Former smoker                  0.239    (0.255) 0.291** (0.017) 

 Never smoker                  0.194    (0.222) 0.229     (0.015) 

Difficulty carrying weights† Total sample                  0.213    (0.258) 0.241     (0.011) 

 Current smoker                  0.255**(0.284) 0.316** (0.017) 
 Former smoker                  0.211    (0.243) 0.229** (0.015) 

 Never smoker                  0.160    (0.233) 0.158     (0.011) 

Feet swelling† Total sample                  0.129    (0.191) 0.137     (0.007) 
 Current smoker                  0.131    (0.192) 0.138** (0.013) 
 Former smoker                  0.141    (0.201) 0.137** (0.009) 

 Never smoker                  0.110    (0.171) 0.136     (0.015) 

Shortness of breath† Total sample                  0.169    (0.215) 0.108     (0.008) 
 Current smoker                  0.224**(0.246) 0.145** (0.014) 
 Former smoker                  0.156    (0.207) 0.101** (0.011) 

 Never smoker                  0.118    (0.166) 0.069     (0.020) 

Feeling fatigued† Total sample                  0.157    (0.202) 0.137     (0.008) 
 Current smoker                  0.187*  (0.233) 0.173** (0.018) 
 Former smoker                  0.148    (0.183) 0.130** (0.010) 

 Never smoker                  0.125    (0.176) 0.095     (0.018) 

Wheezing† Total sample                  0.140    (0.198) 0.096     (0.009) 
 Current smoker                  0.193**(0.228) 0.145** (0.015) 
 Former smoker                  0.137*  (0.196) 0.088** (0.010) 

 Never smoker                  0.089    (0.145) 0.049     (0.006) 
significant at 5%; ** significant at 1%. Significance refers to differences between current and never 
smokers, and former and never smokers. 
† Probabilities of having the conditions within 6 years conditional on not having them at baseline are 
computed. 



Table 5. Differences between Subjective and Objective Probabilities: Survival and Onset of Diseases by Age 75 
 

Onset of various diseases by 75   
Dependent variables 

  
  

Survival to 75 Chronic lung disease  Stroke  Heart Problem  
Explanatory variables Coefficient Std. Error  Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error 

          

         
   

    
       

      
        
         
      

     
        
         
   

   Specification I         
     Smoking status 
        Current smoker 0.054* 0.024 0.114** 0.028          0.051* 

 
0.026 0.035 0.029 

        Former smoker       -0.004 0.021    0.041
 

0.026 0.005 0.024 -0.004 0.029
     Intercept -0.039* 0.015 0.097** 0.017 0.203** 0.018 0.117** 0.020
     R2        0.012   0.032         0.008      0.004  
     Number of observations 

 
      644  503 

 
   595         516 

 
  

   Specification II 
     Smoking status 
       Current smoker  0.110** 0.028 0.033 0.026 0.018 0.030
       Former smoker      0.040 0.026       -0.007 0.024 -0.012 0.029 
     Subjective probability of  
       surviving to age 75    -0.048 0.061     -0.156** 0.046       -0.121* 0.059 

     Intercept       0.137* 0.057 0.335** 0.044 0.222** 0.057 
     R2     0.035         0.037      0.018   
     Number of observations 

 
  501 

 
     592 
 

      514 
 

  

   Specification III 
     Smoking status 
       Current smoker 0.055* 0.028 0.084** 0.031        0.028 0.029 -0.017 0.033 
       Former smoker       -0.004 0.021      0.040 0.027       -0.007 0.024 -0.012 0.029 
     Subjective probability of  
       surviving to age 75       -0.052 0.060 -0.156** 0.046     -0.117* 0.060 

     Current smoker * quit in 2 years. -0.004 0.039 0.073 0.046    0.012 0.040       0.087* 0.043 
    Intercept -0.039* 0.015   0.140* 0.056 0.335** 0.044 0.219** 0.058 
    R2        0.012   0.041        0.037      0.027   
    Number of observations  644   501       592   514   

 
* significant at 5%; ** significant at 1%



Table 6. Differences between Subjective and Objective Probabilities: Onset of Physical Difficulties and Conditions within Six Years 

                                    Onset of physical difficulties                     Onset of physical conditions 

Dependent variables 
Walking several 

blocks Climbing stairs Carrying weights Feet swelling   Shortness of breath Fatigue  Wheezing 

Explanatory variables Coefficient 

     
Std. 
Error    Coefficient 

     
Std. 
Error    Coefficient 

     
Std. 
Error    Coefficient  

     
Std. 
Error    Coefficient 

     
Std. 
Error    Coefficient 

     
Std. 
Error    Coefficient 

Std. 
Error     

                
Specification I               

                
     
       

          

           
n II               

              

              

          

          
n III               

              
      

       

         

  Smoking status
    Current smoker 0.015 0.030 -0.024 0.031 -0.060* 0.030 0.016 0.020   0.030 0.023  -0.015 0.023   0.004 0.022 

    Former smoker 0.009 0.027 -0.014 0.030    -0.020 0.026 0.031 0.021   0.003 0.020  -0.015 0.020   0.008 0.017 
  Intercept 0.013 0.019 -0.035 0.021    0.002 0.020 -0.025 0.015 0.048** 0.013 0.031* 0.015 0.039** 0.012
  R2 0.001  0.002      0.010   0.004    0.004     0.001    0.0003  
  Number of observations 

 
433  364        464 

 
     532 
 

   471      483 
 

  495  

Specificatio
  Smoking status 
    Current smoker 0.014 0.032 -0.041 0.032   -0.069* 0.031  -0.004 0.020 0.021 0.024   -0.026 0.023     0.0001 0.023 
    Former smoker 0.008 0.027 -0.017 0.029   -0.025 0.026   0.021 0.020 -0.0001 0.020  -0.020 0.020   0.004 0.017 
Subjective probability     
  of  surviving to age 75 -0.023 0.056 -0.127 0.067 -0.058 0.053 -0.144** 0.038 -0.117** 0.045 -0.091* 0.046    -0.048 0.037

  Intercept 0.034 0.054 0.080 0.064  0.054 0.051 0.101** 0.036 0.148** 0.044 0.113* 0.044     0.081* 0.036 
  R2 0.001  0.013    0.013    0.039  0.024    0.013    0.005  
  Number of observations 

 
432  364      463 

 
 530     469 

 
     482 
 

     494 
 

 

Specificatio
  Smoking status 
    Current smoker -0.006 0.037 -0.059 0.039 -0.070* 0.035  -0.028 0.021   0.010 0.027  -0.035 0.027    0.0002 0.027 
    Former smoker 0.008 0.028 -0.017 0.029   -0.025 0.026   0.021 0.020 -0.00005 0.020  -0.020 0.020   0.004 0.017 
  Subjective probability    
    of surviving to age 75 -0.020 0.055 -0.123 0.066   -0.058 0.053 -0.139** 0.038  -0.116* 0.045 -0.091* 0.046   -0.048 0.037 

  Current smoker * quit  
    in 2 years 0.047 0.047 0.043 0.047    0.002 0.048  0.059* 0.028 0.029 0.040   0.024 0.036   -0.0004 0.037 

  Intercept 0.031 0.054 0.077 0.064     0.054 0.051 0.097** 0.036 0.147** 0.043 0.112* 0.044     0.081* 0.036
  R2 0.004  0.015       0.013     0.048  0.025     0.014    0.005  
  Number of observations 432  364         463    530    469        482      494  

 
*significant at 5%; ** significant at 1% 


