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Abstract—This paper reports the first effort to use data to evaluate homgported strong evidence that people act as if they extrapo-

new information, acquired through exogenous health shocks, affe ; ; At
people’s longevity expectations. We find that smokers react diﬁerently@ed from changing life tables when they form subjective

health shocks than do those who quit smoking or never smoked. ThééBe horizons and seem to be aware of improvements in life

differences, together with insights from qualitative research conducted(pectancy. Nonetheless, subjective longevity perceptions
along with the statistical analysis, suggest specific changes in the he ; ;
warnings used to reduce smoking. Our specific focus is on how currgfi‘gj1 not accurately correspond to actuarial counterparts. In his

smokers responded to health information in comparison to former smok8tdrveys, respondents tend to base their beliefs dispropor-

and nonsmokers. The three groups use significantly different updatingnate|y on their relatives’ Iongevify.
rules to revise their assessments about longevity. The most significan , L .
finding of our study documents that smokers differ from persons who doIThe second area concerns people’s subjective beliefs

not smoke in how information influences their personal longevity expegbout other sources of risk. In these cases, there is consid-

tations. When smokers experience smoking-related health shocks, thg¥ple evidence that people distinguish between what they
interpret this information as reducing their chances of living to age 75

- . . .
more. Our estimated models imply smokers update their longevity exp&el'eve '.S the average_ or_populatlon risk _Of an_ adverse event
tations more dramatically than either former smokers or those who neamd their personal likelihood of experiencing the same

smoked. Smokers are thus assigning a larger risk equivalent to thgsgcome (Fischhoff, Bostrom, & Quadrel, 1993). There is
shocks. They do not react comparably to general health shocks, imply(lsi% h ! b ' heth ! h d ..
that specific information about smoking-related health events is méssagreement, however, about whether these distinctions

likely to cause them to update beliefs. It remains to be evaluated whetl@tween personal and population risks are warranted. In the
messages can be designed that focus on the link between smoking §ﬁﬁ’oking context, Viscusi (1990, 1991, 1992) has argued

health outcomes in ways that will have comparable effects on smoke{ﬁ . . .
risk perceptions. at smokgrs overestimate the risk of getting Iung cancer
from smoking. Others have suggested this conclusion is not
I Introduction warrantec® However, none of these efforts have been able

to observe how smokers and nonsmokers change their
BLIC policy toward cigarettes is about consumepeliefs about their own risks after obtaining new informa-
sovereignty. Can people be trusted to interpret healibn. Thus, this study is the first evaluation of how perceived
warnings designed to reduce tobacco use, both what is $iioking risk changes in response to personal risk informa-
product labels and presented in public advertisements,tja#.
intended and to make rational smoking decisions? Evaluat-Tg explore this issue, we analyze panel data from the

ing smokers’ reactions to health warnings requires an URealth and Retirement Study (HRS) and evaluate how the
derstanding of how people form their beliefs about the riskgirvey participants changed their longevity expectations in
from smoking and update them when they encounter ne@sponse to health shocks. The HRS sample ranges in age
information. This paper reports the first effort to use data ffom 51 to 61, which is much older than the groups studied
evaluate how new information, acquired through exogenogsmost of the research on cigarette smoking. The litera-
health shocks, affects people’s longevity expectations. Wge's focus on younger consumers is, to some degree,
find that smokers react differently to health shocks than ggyical because the habit generally begins before adulthood.

those who quit smoking or never smoked. These diffefjowever, it overlooks an important additional feature of

ences, together with insights from qualitative research con-

ducted along with the statistical analysis, suggest spect@@ntral to the theory of the utility—maximizing consumer is the role of

changes in the health warnings used to reduce smokingthe horizon. Yet there has been no comparable examination [to studies of

Two areas of past research are relevant to our analy$Sise g\),(gfs\fﬁf'&nfﬂ]ec;,f g%";ir'{]'g';’.',d(‘:flggg)@ expectations about the hori

Hamermesh (1985) provided the first study about whethetin focus groups conducted with current smokers and former smokers,

people’s longevity expectations conform to life tabldge Wwe found that many current smokers had formed an unintended conclusion
from the public information programs. Some of the public service pro-
grams they encountered had emphasized how the lungs and heart recover

Received for publication February 22, 1999. Revision accepted fora few years after an individual stops smoking. These participants argued
publication November 7, 2000. that because they were well within the ages realized by a grandparent,

* North Carolina State Unviersity and Resources for the Future, Dulteere was “plenty of time to quit and still realize the benefits” of cessation
University, Duke University, Research Triangle Institute, and Triangléecisions. The messages implied for them that the health consequences
Economic Research, respectively. could be avoided at any time they stopped smoking.

Thanks are due to participants in NCSU Resource Economics, th&Given the high fatality rate from lung cancer, Viscusi's question has
NBER Health, and the MIT Public Finance workshops, Franklin Fishebeen interpreted as implying death from lung cancer due to smoking. A
Jeff Harris, Glenn Harrison, Jim Poterba, and two anonymous refereestiomber of analysts have questioned the Viscusi analysis. Hanson and
helpful comments on earlier drafts of this paper, as well as to Peter Rankimgue (1998) summarize the potential limitations from a legal perspec-
for research assistance, and to Alice Bowser, Jack Crawley, Kelly Dére. One especially relevant to our work is their criticism of Viscusi's
Marchis, Elizabeth Powell, Julia Smith, and Katherine Taylor for preparisk-perception question which suffers from a “third-person effect” by
ing drafts of this paper. Partial support for this research was provided agking about the probability that 100 smokers will get lung cancer because
grant 034900 from the Robert Wood Johnson Foundation in support of thiesmoking rather than a personal risk. A second example can be found in
Substance Abuse Policy Research Program. Schoenbaum (1997) who argues, based on analyzing questions in wave 1

1The objective of his research was to consider the subjective timéthe Health and Retirement Study that both men and women who were
horizon that people use in making their decisions. As Hamermesh nokesavy smokers overestimate their probability of survival to 75.
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smoking. The adverse health effects of smoking generajéctive beliefs. The last section concludes with a discussion
occur after fifty. Effective risk messages that encouragé how our findings relate to economic models of smoking
cessation decisions could help delay these health impat®ghavior as well as to efforts to promote cessation.

Our analysis is based on the 1992 and 1994 HRS data,

including serious health events reported between the two II.  Modeling Subjective Risk Perceptions

surveys. These serious health conditions were classified intQ, . . . . .
smoking-related cardiovascular, cerebrovascular, Chro?rigr/fe?/tljgllggfssag!;i[tisgoﬁglfeirlcj:zlntgiloisB?i/r?sIeat?l:r?O:?Egg
lung conditions, and cancers as well as other significa}:r)f’f1 ) P P ) ’

health conditions not related to smoking (including sonbeeen used in a number of applications in which stated

eliefs, safety decisions, or both (Viscusi & Evans, 1998;
types of cancer (U.S. Department of Health and Hum@Vans & Vis¥:usi 1991 Smith e(t al. 1990 Viscusi &

Services, 1989)). Our analysis also accounted for Change%”&onnor, 1984) involved a risk assessment process. Our

preexisting conditions and in activity patterns during thignalyses of subjective smoking risks as measured by per-

time interval that could influence respondents’ beliefs abo&*éived longevity will be undertaken in two ways. The first
their overall physical condition. '

o o . . . involves simplechi-square tests of two primary hypotheses

_ The findings are striking. Measuring perceived risk as the, the second includes several different estimates of the
likelihood of living to age 75 or older, current smokers arfiqy \ndating model. The first hypothesis we test maintains
more pessimistic than nonsmokers. Smokers also differgl; smokers, former smokers, and those who never smoked
from nonsmokers in using new information to update theifye different longevity perceptions. The second hypothesis
longevity expectations. Smokers were particularly sensitims from observations of smokers’ and former smokers’
to their own smoking-related ilinesses and to increasingiy,des expressed in focus groups. The hypothesis based
limitations in their ability to undertake physical activitiesgp, these attitudes suggests that smokers and former smokers
Former smokers and those who never smoked reacted i@4ct differently to unanticipated, exogenous health shocks
much wider range of health-related signals. Thus, our fingsjated to smoking in comparison to those health shocks that
ings help reconcile conflicts in the literature and suggesi@re not smoking related. Before turning to the specific
redirection in information policy. More specifically, smokyetails of our tests of these hypotheses, it is important to
ers do, as Viscusi's results would imply initially, state lowep|ace the advantages offered by the HRS panel structure in
subjective probabilities of living to 75. However, wherzontext with what has been possible in past research.
these respondents are grouped by amount smoked, thghree types of applications have used some variant of the
longevity expectations of heavy smokers do not reflect ti@dating model for explaining subjective risks. In the first,
adjustments downward in these assessments for this belf@épondents appraise the likelihood of different types of
ior that would be required for them to be consistent witBvents using a comparable scale. Often these are “third-
what actually happens to heavy smokers. These findingsrson” questions asking subjects about an activity (or a
confirm Schoenbaum’s (1997) conclusion. In addition, ogrocess) for the “typical” participant (or under normal
analysis adds to this earlier work a clear indication thabnditions). This distinction in framing may partially ex-
smokers responded to personal experiences with disegslein Viscusi’s conclusions about smokers’ risk perceptions
that are linked to smoking behavior. We also find in related comparison to other analysts’ findingj¥iscusi’s analysis
research that smokers react more to information that smakas based on asking “Among 100 cigarette smokers, how
ing affects their ability to undertake common physicahany do you think will get lung cancer because they
activities (such as walking a block, climbing stairs, or liftingmoke?” This is a variant of a third-person question.
ten pounds) later in their lives than to information about the People’s judgments about the lethality of various poten-
effects of continued cigarette smoking on the risk of prdial causes of death depend on how the questions are asked.
mature death. As a result, generalized messages about(fee Fischhoff & MacGregor (1983) for an early example of
hazards of smoking may be less effective than information
about smoking-induced activity restrictions. 4 Schoenbaum (1997) reported estimates of the perceived probability of

Section Il discusses the past evidence on how risk pEYYL15202 12010501 (0:261) ncomparien o aic et of
ceptions respond to information. The third section describ@s table estimates of 0.308 for women. These differences are large.
the samples and the variables used in our analysis. It alStandard errors are in parentheses.) However, it appears that his tests treat
presens results for cross-tabulations to test our basic it SEcive surial probabity 2 & andor varble apd e vales
pothesis, and then outlines the risk-updating model. Secti@Adom variables. Thus, his conclusions about statistical significance
IV reports updating model estimates with two samplegppearto be conditional to this maintained assumption. Equally important,
respondents who answered the longevity question in bf 1% cortusions docs ot et e rumenal ssumatesfor ot
waves, and a subsample of respondents with a living Spo@dse women) were less than the survival probabilities from life tables. The
in wave 2 who answered the longevity question in bofelEen 2 B0t 0T e o e at odds with his
waves. This second group allows consideration of hoc‘!é‘nclusion.that “in contrast to Viscusi’sprf)indings, no smoking group
family members’ health shocks affected a respondent’s sulppeared to overestimate the likely mortality effect of smoking” (p. 758).



DO SMOKERS RESPOND TO HEALTH SHOCKS? 677

these format effects.) Although this line of research primar- As described in the next section, the Health and Retire-
ily considers third-person judgments, an early study sugient Study includes information on longevity expectations
gests that providing information in a personal format igvhich we treat as risk perceptions), health history, smoking
necessary. Smith et al. (1987) compare a sample of respb@havior, and other personal characteristics from a large
dents receiving information about their own exposures ggnel of older Americans. Unlike previous studies, we can
radon and find that their answers to questions about tpleserve changes in risk perceptions following an actual
“general” seriousness of the health risks from radon exp@ealth shock. These data enable us to test whether smokers
sure are quite different from a “personalized” risk questiofdjust subjective risks differently from nonsmokers.

In that application, the risk perceptions assessed via general

questions do not change in response to new risk information . Data

whereas the personalized questions do. Two waves of the Health and Retirement Study (HRS,
The second class of applications is in the context Qfayes 1 and 2) provide the basis for our analysis (Juster &
contingent valuation surveys. Respondents are asked ab§man, 1995). The HRS is a national panel study of birth
risk perceptions for a specified activity, and the interviewonorts 1931-1941 and their spouses, if married. Respon-
then presents information relevant to that activity. Often thfants to wave 1 HRS, conducted in 1992, ranged from 51 to
framing and content of the information presented varigy years of age (with some spouses being younger or older
across respondents. Perceptions are then elicited at the @iagh this). The baseline included 12,652 persons (7,600
of the interview. As a rule, the studies ask about one or maiguseholds), with oversamples for Mexican-Americans,
precautionary actions that are described as being availaplgcks, and residents of Florida (Juster & Suzman, 1995).
at varying cost$.These responses, together with the reviséthe objectives underlying the development of the panel
assessments, are then used to develop estimates ofvibee: (a) to explain antecedents and consequences of retire-
participants’ marginal willingness to pay to reduce the riskeent; (b) to examine the relationship between health, in-
involved$ The third set of applications uses a panel strucome, and wealth over time, as well as life cycle patterns of
ture together with different information treatments concermvealth accumulation and consumption; (c) to monitor work
ing the actual risks that face respondents. These studisl disability interactions; and (d) to provide the baseline
evaluate the influence of information on participants’ risfor a long-term epidemiological study on aging (Juster &
perceptions and behavior. Although the individuals mayuzman, 1995). Baseline interviews were conducted in
well recognize that the materials are part of a research stug@spondents’ homes, with telephone follow-ups scheduled
both the information and the sources of risk are real agyery two years for twelve years. HRS contains extensive
relevant to their activities. In an application for the indodfformation on health behaviors, health and functional sta-
air pollutant, radon, mitigation decisions were influenced BS: @nd individual's subjective perception of longevity. We
risk perceptions (Smith, Desouvsges, & Payne, 199®nalyzed two samples from the survey. The first consists of

Nonetheless, these three classes of studies are not abl@ t§€rsons responding to wave 2 HRS who also responded

consider how “personalized” risk signals affect perceivet& wave 1 (N = 11,492). Thesecond sample consists of the

fisk. The conventional wisdom of risk communicatio ndividuals that could be identified as couples in wave 2
(Fischhoff, 1989, Slovic et al. 1985) holds that indire aired sample). Both members of the couple are included in

. o . is sample N = 8,952).
experience from public information programs or news me-
dia causes people to believe the events at risk can happEn
but the net effects on behavior are smaller than what might
be expected. One explanation is that people believe theilThe dependent variables are each respondent’s self-re-
personal experience would be better than the “averagedrted subjective probabilities of living to 75 or more years
conditions reported in these programs. of age’ Each respondent in a household was asked this

"Variables Used in the Analysis

5Examples include Sloan et al. (1998), Viscusi, Magat, and Huber In wave 2, the wording asking about longevity was comparable to
(1987), Krupnick and Cropper (1992), Poe and Bishop (1992) andwave 1. The primary difference arose because respondents were asked to
number of other contingent valuation studies involving risk. use a different scale for their answers. For both waves, we have converted

6 Another category of study that has not been used as much in evaluating dependent variables to a 0-1.0 scale. The specific texts for the two
risk perceptions involves experimental methods. In these cases, a manesstions are given as follows, only the initial explanation changed and
tary incentive is given to promote accurate assessments. To do thiscale changed. Wave 1 (longevity question): “Next | would like to ask you
scoring rule computes a reward (or score) based on the respondent’s stabeulit the chances that various events will happen in the future. Using any
probability and on the event that actually occurs. Veloso (1998) used thesenber from zero to ten where 0 equals absolutely no change and 10
techniques, along with Viscusi’s risk-perception question, to evaluate thguals absolutely certai . . What do you think are the chances that you
effects of two kinds of information. The first involved information aboutill live to be 75 or more?Wave 2longevity question): “Now | am going
alleged actions of cigarette companies from the 1930s through the 19&0Dsask about the chances of various events happening to you. Please
collected from litigation and the second about cigarette smoke and healtiswer the questions in terms of percent chance. Percent chance must be
consequences of smoking from public health reports. A small pilot studynumber from 0 to 100, where “0” means there is absolutely no chance,
confirmed that information affected risk perception elicited with thesend “100” means that it is absolutely certai. .What is the percent
scoring incentives (Veloso, 1998). chance you will live to be 75 or more?”
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guestion in each wave. Responses are rescaled to the zpladsible that a person could develop cancer but not spend
to-one interval. The explanatory variables are demograpliicee days in a hospital between waves 1 and 2.
variables (describing age, education, gender, race, maritaFor general health shocks, we use the onset of serious
status, whether parents were alive), current (as of the timenoédical conditions that are specifically collected by HRS
interview) smoking status, indicators of cognitive abilitiesand that are not linked conclusively to smoking. General
and the three health measures discussed earlier. Thesemagdical shocks include the onset of diabetes that resulted in
the health-shock variables, variables defined to identify hospitalization (suggesting newly diagnosed, uncon-
situations with no change in serious preexisting healtrolled, or severe diabetes), an accident in which a person
conditions related to smoking, and deteriorations betweesms knocked unconscious and spent at least three days in a
the two waves in upper-body and lower-body activity limhospital between waves 1 and 2, surgery to replace a joint
itations. Summary statistics and the specific definitions aaéter a fracture, and the report of any other serious medical
given in table 1. For the paired subsample, we also includendition with a three-day hospital stay. Finally, the new
variables for the spouse’s health shocks and smoking statscurrence of a cancer in an organ not identified as smoking
All health shocks are events that occurred between thedated (such as prostate cancer) also is considered a general
waves and represent the onset of new, serious health coredical shock.
ditions. For example, if a respondent reported at wave 2 aThe preexisting health states include two measures of
heart attack that occurred since wave 1, and reported meart disease: one for smoking related cancers, and one for
history of heart attack, this is recorded as a health shock. \dther cancers. Heart conditions are treated as qualitative
classify health shocks as smoking related and genenariables (0, 1) identifying cases in which a condition
Smoking-related health shocks are those health eveesssted but did not get worse. They are separated into: (a)
found to have an elevated relative risk for death amomgses with preexisting high blood pressure in wave 1 (but no
smokers by the Surgeon General (U.S. Department hubtory of heart attacks, strokes, or congestive heart failure)
Health and Human Services, 1989). These are cardiovasato did not experience a heart attack, congestive heart
lar and cerebrovascular diseases, cancers that are relatdditore, or stroke between waves 1 and 2; and (b) cases in
smoking, and severe chronic lung disease such as emplvjsich the respondent reported having a history of heart
sema, which are reported in the HRS records. These cortdisease in wave 1 but did not have a new occurrence or
tions are major sources of morbidity and mortality amongport worsening of heart disease. Cancer measures are also
this age group and for older persdns. 0, 1 variables for which respondents reported a smoking-
To ensure that health shocks are serious health events eeidted cancer at wave 1, but did not have it spread to
hence powerful “shocks,” we include only reports of heaanother organ between wave 1 and 2. Only cancers reported
attack, congestive heart failure, and stroke requiring that tae occurring in 1982 or later are included. The coding for
person report at least three days in the hospital betwabese variables highlights nonoccurrence of further prob-
waves 1 and 2 (although the data did not indicate that thems1©
reported shock was responsible for a particular hospitalThe last set of health indicators used the two waves to
stay)? For newly occurring cases of severe chronic luniglentify changes in reported lower-body and upper-body
disease (such as, bronchitis and emphysema), the resgmnitations. These measures are based on reports of specific
dent had to state that this illness limited his or her ability tactivity limitations!* We use the count of reported limita-
work or do household chores. For cancers that are smokimans to evaluate whether the limitations increased, stayed
related, no hospital stay was required because diagnosithis same, or improved between the two waves. The defini-
more clear-cut, and the treatment for some types of cancer

has been shifted to outpatient facilities. As a result, itis . . , e ,
We investigated the same (0, 1) coding using situations with preex
isting cancers that were not smoking related and did not spread but found
they were insignificant in risk updating. As a result, they are not discussed
Analysis of these types of differences in risk questions using differefutrther.
scales as well as modest changes in the wording or interview format¥ The change in activities variables were defined for upper-body, lower-
(such as mail versus telephone) from the radon studies discussed ealdety, and fine motor activities. Upper-body was associated with a respon-
did not affect the empirical estimates of updating models (Smith, Dedent reporting an increase in limitations of upper-body activities between
vousges, Fisher, & Johnson, 1987). wave 1 and 2. Lower-body was associated with a respondent reporting an
8The leading causes of death for persons aged 45-64 in 1995 (withrease in limitations of lower-body activities between wave 1 and 2.
deaths per 100,000 in parentheses) for males were: (1) heart disg@ise motor followed this format if the respondent experienced an increase
(308.2); (2) cancer (298.7); (3) accidents (42.9); (4) stroke (33.3); and {B)limitations of fine motor skills between wave 1 and 2. The positive
HIV/AIDS (31.2). For females: (1) cancer (240.1); (2) heart diseadeealth information variables were defined based on preexisting conditions
(120.7); (3) stroke (26.2); (4) chronic obstructive pulmonary diseasé high blood pressure, heart disease, and cancer: the first of these if a
(23.6); and (5) diabetes (20.4) [U.S. Bureau of the Census, 1998].  respondent had high blood pressure, no history of heart disease, and no
9 This screen was imposed because preliminary analyses showed sbeet-related health shock between wave 1 and wave 2; the second if a
implausible reports of health shocks with no corresponding hospital stegspondent had history of heart disease at wave 1 but no worsening by
The primary goal of all screens used was to verify that the newly reportecve 2; and the last if a respondent had smoking-related cancer in wave
condition, whether smoking-related or not, was serious. 1 but no spreading to a new organ by wave 2.
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TABLE 1.—HEALTH INFORMATION VARIABLES BASED ON CHANGES BETWEEN WAVES 1 AND 2

Hospital Stay Between Proportion of Sample
Condition Wave 1 and 2 Required Experiencing Health ConditioAs
Smoking Related Health Shocks 0.038
(0.19)
Myocardial infarction Yes, 3-day 0.014
(0.12)
Congestive heart failure Yes, 3-day 0.009
(0.09)
Stroke Yes, 3-day 0.006
(0.07)
Chronic lung conditions (bronchitis’femphysema) No (condition had to limit ability to 0.024
work or do household chores) (0.15)
Smoking-related cancers (sites reported: bladder, cervix, esophagus,No 0.006
kidney, larynx, lip, lung, mouth/oral, pancreas, throat) (0.08)
General Health Shocks 0.056
(0.23)
Nonsmoking-related cancer (sites reported: abdomen, arm, No 0.01
back, blood, bone/bone marrow, brain, breast, colon, ear, (0.11)
endometrium, eye, face, female organs, gastrointestinal,
head, jaw, leg, liver, lymph nodes, neck, ovary, pelvis,
prostate, spine, stomach, thyroid)
Diabetes Yes, that resulted in a hospitalization 0.004
specifically for diabetes (0.06)
Broken bone and joint replacement/repair surgery No 0.00062
(0.25)
Knocked unconscious due to a head injury Yes, 3 days 0.002
(0.04)
Other serious health conditichs Yes, 3 days 0.039
(0.19)
History of Disease Without Worsening (Positive Health Message) 0.11
(0.31)
High blood pressure (wave 1) without history of heart attack, No 0.004
heart failure or stroke and none of these by wave 2 (0.062)
Smoking-related cancer reported in wave 1 (1982 or later) No 0.007
that did not spread to a new site by wave 2 (0.086)
History of coronary heart disease in wave 1 No 0.097
(0.30)
Worsening of Activity Limitations 0.513
(0.500)
Increase in lower-body limitations (e.g. walking, climbing stairs) No 0.227
(0.419)
Increase in upper-body limitations (e.g. lifting 10 Ib. objects, No 0.335
pushing large items such as chairs across the floor) (0.472)

aAll health shocks (smoking and general) represent the onset of new health conditions. For example, the survey asks, “Since wave 1 [date ohagendeatpr told you that you had a heart attack?” The
skip pattern of the survey excluded persons who had reported heart disease at wave 1 from this particular question. The number in parenthegesimiton tisethe standard error. Proportion calculated for
the full sample N = 11,492).Subcategories under smoking-related and general health shocks and history of disease without worsening may not sum to the value for thergriigeatestegoperson could
have more than one event between waves 1 and 2.

b Smoking-related health shocks were those diseases (cardiovascular, cerebrovascular, lung, and cancers) determined to have a signiidasthtieteviak of death for smokers compared to nonsmokers
by the U.S. Surgeon General. See U.S. Department of Health and Human Services (1989).

¢The health section of HRS asked the following question: “Have you had any other serious health problems since WAVE 1?” (Month and year of prioaretgiviEn.)

tion for smoking status is based on their reported statussmokers, former smokers, and those who never smoked.
wave 212 This is true for both waves. (That is, in wave 1, the test statistic
IV Results is x%(20) = 155.84; in wave 2, it i%3(20) = 164.07)'3
' The second hypothesis maintains that current smokers,
The simplest hypothesis tests compare the longevity égrmer smokers, and those who never smoked react differ-
pectations for HRS respondents in wave 1 and wave 2 usiagtly to health shocks. Moreover, we expect that current
two classification schemes. The first classification compargsokers would be responsive to only smoking-related
the longevity perceptions across those groups classified®alth shocks. This hypothesis is tested usthisquare
the smoking status of each respondent, as reported in WayRlysis tests for cross-tabulations for each group. This
2. Achi-square test_of whether _the distripution of respons@gproach imposes fewer maintained assumptions than a
to the HRS perceived-longevity question (live to 75 Ofgymal updating model. The top half of table 2 summarizes
more) are comparable rejects this null hypothesis for currgRbsechi-square statistics with the-value for rejection of

the null hypothesis of comparable distributions between
12 For individuals, smoking status refers to the individual; for couples,
the samples are defined according to the smoking status of the primary
respondent to the HRS. 13 These tests did not use the sampling weights for the HRS survey.
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TABLE 2.—CHI-SQUARE TEST OF SUBSAMPLES AND HEALTH SHOCKS tions involved. For examp|e, Hurd, McFadden, and Gan
Health Shocks (1998) found (based on analysis of wave 1 of the HRS) that
Smoking General some respondents reported 0.0, 0.5, or 1.0 (after normaliz-

Longevity Perception With  Delete With  Delete 'ng .the. O_to._lo. reSponseS.by 10) on several of the eight
Measure/Smoking Behavior ~ focal ~ focal  focal  focal subjective ||k_e||h00d questions. These types of responses

, , would be unlikely. Consequently, Hurd et al. labeled them

Level of Longevity Perceptions “ " . . . ..

in Wave 2 focal responses.” Unfortunately, using this definition, it is

Smoker (ee.os)a (62.2; (27.033 (26.7;1 difficult to distinguish implausible responses that would be
0.00) (0.00) (0.46) (0.48) P " ; I . :

Former 15483 14970 15692 155 4» ludged as focal from_plau3|ble subjectlvg beliefs. Simple
(0.00) (0.00) (0.00) (0.000 Ccomparisons across different sources of risk do not seem to

Never 94.96 9568 63.95 60.21 provide an objective basis to distinguish consistent from

(0.00) (0.00) (0.00) (0.00) : -
Difference in Longevity Perceptions Inconsistent responses.

(Wave 2-Wave)l To evaluate the potential for focal responses, we extend
Smoker 1(656?65)3 1(826c1>§) (8%3)3 (32-73)9 the Hurd et al. definition for focal responses using the HRS
Former 197.79 19494 22081 22371 duestions aboutliving to 75 or more and about living to 85

(0.00) (0.00) (0.00) (0.00) or more. Our definition relies on reasonable consistency
Never 177.56 175.14 138.32 13137 hetween the two answers. That is, for the second response to

(0.00) (0.00) (0.01) (0.02)

The numbers arg? statistics. p-values in parentheses.)

be consistent, it must be based on the premise that respon-
dents assume that they will live to 75. Thus, we should not
observe responses to both questions that were equal and
orresponded to the focal values of 0.0, 0.5, and 1.0. Based
this reasoning, focal responses are defined for our anal-
es as cases in which an individual answers the same focal
at is, 0.0, 0.5, or 1.0) value to both the “live to 75 or
fder’ and “live to 85 or older’ questions in wave 2. We

those experiencing and those not experiencing each of
two types of health shocks. The first and the third colum
in the top panel of the table summarize our findings. Curr
smokers react to only smoking-related shocks, and the ot

ggot;l;?[s rQSOdO'thg;?t'L l;?gcelzls'ty expectations in response pothesize that people who understand the longevity ques-
yp : tion would distinguish these cases. In the absence of some

To gvaluate _the plau3|bll_|ty of the HRS's subjective isunderstanding of these questions, the likelihood that the
longevity question, we consider whether respondents who .
responses would be constant and equal to these simple

died between waves 1 and 2 and between waves 2 an(ﬁ%hors would seem to be negligiBfeColumns 2 and 4 in
were “rational” in anticipating death. We consider Whethe{ e uober panel of table 3 dgelgte focal observations and
respondents’ subjective beliefs about personal longevity | pper p

wave 1 predicted death between waves 1 and 2, and whetrﬁ‘;érQ mpute the tests for the effects of health shéEhéone

the wave 2 longevity perception predicted death betwe%) our conclusions would change by restricting the sample
waves 2 and 3. This evaluation assumes that a high subj c,ih'dsfﬁf’Ubliet' ith th tructured tests is that thev d
tive appraisal of living to 75 or more is inconsistent with Imeufty wi ese unstructured tests 1s that they do
death between the waves (that is, an “irrational” expec ot control for other differences across the groups that could
' e generating these results. Moreover, in the case of the

tion). Analyses of both subsamples confirm deaths betw .
waves 1 and 2 and between 2 and 3 support this hypothe gglth shocks, they do not imply that the shocks themselves
d to revisions in the longevity perceptions. To address

higher expectations of living to 75 or more are associat i 4
with a reduced likelihood of death, after controlling fof'iS question, we compare differences between wave 2 and

demographic variables that would be likely to influenc¥@ve 1 longevity perceptions.
death“ This finding indicates that the subjective longevity |N€S€ tests are given in the lower panel of table 2. We
measures in HRS seem to behave consistently with $@mpare those experiencing each type of health shock with

individual’s unobserved health status and associated [{fs€ who did not test whether they have different distribu-
expectancy. tions for the differences between wave 2 and wave 1

The HRS longevity perception question avoids providin'@ngeVity expectations. These tests are repeated by type of
information that could be used as an anchor. Nonethelespondent, type of health shock, and for samples with and
other analysts have found that some respondents give Mjthout focal responses. They confirm all our results using
plausible answers that could indicate they either did not
understand or did not devote effort to answering the ques?ndeed, Hurd and McGarry (1995) also note that there was broad

consistency in the relationships between live-to-75 and live-to-85 re-
sponses based on their review of the wave 1 responses.
14The HRS confirms all deaths but does not report the cause of death, $6Our conclusions from tests for differences in longevity perceptions
we could not distinguish accidents from deaths due to chronic conditiob®&tween the three groups of respondents were not affected by deleting
However, this limitation makes our test a conservative gauge of tfigcal responses: for wavex® = 106.45; wave &2 = 166.69. Both imply
plausibility of the longevity perceptions. See Taylor, Smith, and Sloasiear rejection of equal distributions of longevity perceptions across the
(1999). three groups.
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TABLE 3.—Risk-UPDATING MODEL FOR LIVE-TO-75 IN WAVE 2 (LIVE 75W2) FOR FuLL AND PAIRED SAMPLE

Full Sample Paired Sample
Current* Former Never Current Former Never
Model # obs: 2,381 3,931 3,672 1,712 3,158 2,914
Intercept 0.2169 0.3214 0.1516 0.2443 0.3187 0.1215
(3.19) (5.91) (3.15) (3.28) (5.46) (2.38)
Longevity expectation wave 1 0.4885 0.4734 0.4963 0.4787 0.4749 0.5097
(24.57) (32.39) (30.77) (20.26) (28.89) (28.24)
Smoking-related health shocks —0.1237 —0.0692 —0.1095 —0.1526 —0.0667 —0.0972
(—3.84) (-3.18) (-3.31) -3.72) (-2.62) (-2.52)
General health shocks 0.0076 —0.0665 —0.0551 —0.0052 —0.0590 —0.0359
(0.27) (-3.69) (-2.74) (-0.15) (-2.89) (-1.53)
High blood pressure, with no worsening —0.1460 —0.1685 —0.1510 —0.1378 —0.1765 —0.1608
in condition (~1.38) (-3.25) (-1.93) (-1.20) (-3.04) -1.79)
Heart disease, with no worsening —0.0441 —0.0383 —0.0347 —0.0617 —0.0460 —0.0217
(-2.12) (-2.95) -2.22) (-2.52) (~3.25) (-1.24)
Smoking-related cancer, with no worsening 0.0590 0.0670 0.0041 0.0177 0.0727 0.0102
(1.05) (1.32) (0.07) (0.19) (1.29) (0.15)
Reports increase in upper-body limitations —0.0565 —0.0566 —0.0398 —-0.0712 —0.0504 —0.0358
(—3.49) (-4.64) -3.17) (-3.69) (~3.65) (~2.56)
Reports increase in lower-body limitations —0.0517 —0.0210 —0.0263 —0.0398 —0.0227 —0.0159
(—3.37) (-1.99) (-2.44) (-2.12) (-1.94) -1.32)
Parent of same sex as respondent alive 0.0209 0.0309 0.0134 0.0166 0.0323 0.0151
(1.42) (2.78) (1.33) (0.92) (2.50) (1.31)
Age 0.0020 0.0011 0.0038 0.0015 0.0010 0.0041
(1.53) (1.08) (4.41) (1.07) (0.92) (4.41)
Spouse had smoking-related shock —0.0286 —0.0275 —0.050
(—0.84) (-1.00) (-1.94)
Spouse had general health shock 0.0084 —0.0269 —0.0313
0.27) (-1.26) (-1.41)
Spouse is a smoker —0.0080 —0.0020 —0.0325
(-0.57) (-0.17) (-2.43)
Log L —1306.9 —1809.1 —1662.5 —894.5 —1365.5 —1218.7
Rho —0.2361 —0.3731 —0.4819 —0.0882 —0.2749 —0.3775
(—1.96) (-3.67) (—4.20) (~0.56) (~2.03) (=2.74)
lambda —0.6113 —0.0864 —0.1119 —0.0225 —0.0623 —0.0854
(—1.98) (-3.82) (—4.57) (~0.56) (=2.07) (~2.08)

Smoking status in wave 2t-étatistics in parentheses)

the level of the longevity expectations reported in wave 2a. risk equivalent,r;, weighted by the relative precision
Both shocks lead to changes for former smokers and thds&6 + v)) as in equation (1):

who did not smoke regardless of the treatment of focal

observations. These differences for current smokers display |~ 0Pi1 + yr,

significant responses to only the smoking-related health” ' ¢ + v 1)
shocks.

We use a risk-updating framework to investigate whether Our application maintains that respondents evaluate their
these differences are due to the characteristics of each grokiglihood of living to 75 or more using direct and indirect
of respondents and to control for a wider array of potentiaidications of their current health status as personalized
contributing factors. Thus, the perceived longevity in wavieformation (Svenson, 1984). This longevity expectation
2, P,, is hypothesized to be a weighted function of ancompasses all the information available to each individual
respondent’s initial longevity assessmdpy, 1, along with at the time they answer the question. We include three types
the unobserved risk equivalent,, implied by any new of measures of this information. The first involves changes
information that an individual receives that would motivata preexisting health conditions: high blood pressure, heart
a revision. Respondents are assumed to assign a precisiisease, and a smoking related cancer, all identified in wave
0, to the prior (or baseline) assessmédpt,; (that is, the 1. In each case, we identify the respondents for whom there
subjective belief about longevity stated in wave 1). We ald@as been no further deterioration in the specified health
assume that people form a gauge of the precisjpf the problem. Our measure of a lack of deterioration is intended
beliefs implied by the new informatiom;. The posterior to be interpreted by respondents as “positive” information,
assessment of their odds of living to 75 or mdPg,(their especially for cancer where the disease did not spread to
beliefs stated in wave 2), is then a weighted average of prizew organs.
beliefs, scaled by the relative “information” associated with The second type of health information is the specific
that prior /(6 + +v)) and the new information, expressed akealth shocks experienced between waves 1 and 2. As
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implied by our earlier discussion, we are assuming that thg . . . , z, to reflect demographic factors, we have a simple
classification into (a) conditions where there is significafibrm of the model that Viscusi (1990) used to describe
medical evidence linking them to smoking (that is, cardiemoker’s risk perceptions in equation (3):
vascular and cerebrovascular diseases, cancers related to
smoking, and severe chronic lung disease (U.S. Departmen 0 ) ( Y )
P+

0+ v 0+ (3)

X f(szlv GS*l! APC{! AAR{! le 22 e Zk)

t =

of Health and Human Services, 1989), and (b) other serious
general health conditions are distinctive and salient to cur-
rent smokers. Further confirmation that these health shocks

are serious can be found in the simple a_nalysis of confirmedThere are important differences between this model and
deatll;s beft\/\(/jeen wavig. Afte_r b(iontr(l))IImhg f]?r hage ?]nd VAscusi's analysis. In his case, the measure of prior subjec-
number of demographic variables, both of these healif}s hejies P,”,, was not observed because he had a single

shock measures are positive and statistically significalyfyss section. Equally important, because his analysis relied
influences on the likelihood that a respondent died betwegn a single cross section, the only source for the updating

waves 2 and 3 with estimated marginal effects of 0.029 f h hesi l : he differ-
smoking-related shocks and 0.025 for the general heaEtEeCt ypothesized to underlie equation (3) was the differ

ce in the information available to different demographic
shockst? grap

. . . roups. That is, one might hypothesize that young adults
The last set of variables hypothesized to signal heaanth higher levels of education have greater information

status to respondent; iP."O'VeS their self-rep_o_rteo_l ability Rout smoking than do those adults who did not complete
undertake specific activities. These are classified into uppﬁ(gh school. Comparing the two groups, the differences
body limitations, lower-body limitations, and fine motox j ’

imitati L bod ities invol Iki imb n their education would be hypothesized to reflect different
limitations. Lower-body activities involve walking, Climb- 44 nts of information. Unfortunately, there is no basis for
ing stairs, and changing positions. Upper-body activiti

. o e , ; . Pdslscriminating between this explanation and one that sug-
!nvolve lifting light O.bje(.:ts’ moving objects (such as acha ests that other variables correlated with education are
in a room), and getting in and out of the bathtub. Fine motgg. erent

Sk'"“.c‘ relate to eating, dressmg_, using a calculator, an The Viscusi estimating equation is similar to equation
plcklng up sm_aII objepts_. As with t_he f|rs'§ t\.NO sets o 4a). The effects of botlP,_; andr; are assumed to be
variables, our interest is in changes in restrictions of the §ptured by the parameters for the other determinar® of

ac’tAlvme_sho;l/er i:'.me' vsi , hvbothesi (that is, thez’s). For notational convenience in describing
s with thechi-square analysis, our primary NYpothesis i, estimating equation, we combine the health shocks,

that the smo_kmg—relat_ecS(S_l) _and_gene_ral healtiq_s_l) SS_; andGS_4, with our measures of changes in existing
events provide n_ew_lnformatlo_n mdgcmg a revision of fonditions,APC,, and the changes in activity restrictions,
respo_ndent’s SUbJe.Ct'Ve Ion_gt_ewty behgf_s. The other f"f‘CtOBSARt, as well as the demographic variables. All factors are
(th"flt. IS, cha_ng_es In preexisting Cond't'o.'mPC“ and in designated ag;’s in equation (4b). They are labeled differ
activity restrictionsAAR,) could also be Important to e ently from Viscusi’'s model because the variables that are
ﬁﬁportant to our hypothesis tests cannot be measured with-
: ) . Wit the panel structure. These data also offer specific infor-
siders them relevant to .h's or her Ion_gewty. . mation on the evolution of subjective beliefs over time (that
. Our ur_’lobser\_/able |nd|cat_or of the risk equn{alent of nng, both P, andP;_,). This allows us to estimate equation
information, r, is hyp(_)the5|zed to be a function of thes?4b) and permits the role oB{(6 + ~)) to be distinguished
measures as in equation (2): from the influence of new health-related information. Thus,
the additional sample information from the panel and the
re=1f(S§-1, GS-1, APG, AAR). (2)  estimated parameters for the demographic variables can be
used to compute separate estimatesrofand the pre-

_ Variables such as age, gender, race, and education @&fon weights that are implied by the estimated updating
included to take account of how each individual’s circumsquations.

stances might cause them to use the new information dif-
ferently. Substituting equation (2) into (1), and including

timespan with sustained changes before an individual ¢

k

Po=Bo+ > Bz (4a)
170ur analysis of the longevity updating models had to be confined to =1

waves 1 and 2 because the prerelease version of the wave 3 records does

not include the information necessary to code health shocks as smoking

related and general between waves 2 and 3. K
18 Several authors have used this simple updating framework to describeP; = (6/6 + v) P, + ag + > ;X (4b)
how subjective beliefs are revised. Some examples of these types of =1

studies include Smith and Michaels (1987) for Chernobyl, Schulze et al.

(1986) for landfills, Poe and Bishop (1992) for nitrates in drinking water, Table 3 . . . f he risk
and Liu and Smith (1990) for a public risk communication program on 1aPleé 3 summarizes our primary estimates for the risk-

nuclear power in Taiwan. updating models for each of the three groups: current
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smokers, former smokers, and those who never smoked. ¥ith less than a high school education are more likely to
use the responses to the “live to 75 or more” question wigive focal responses.
the two samples: “all respondents” in the first three columnsModels are estimated for three separate samples: current
and a sample composed of persons with living spousessonokers (S), former smokers (FS), and respondents who
partners in wave 2 in the last three columns (these arever smoked (NS). We repeat the same three groupings for
labeled as the “paired sample”). All the estimates use tHee paired sample using the smoking status of each respon-
Heckman two-step selection framework to adjust for rélent. The paired sample has two observations for each
spondents who do not answer the longevity question as wglusehold. The health shock variables are symmetrical.
as for observations that were deleted based on our definitibpat is, if the primary respondent experienced a health
of the focal responséd Both causes for the selection effect§hock, this is recorded as a spouse’s health shock for the
are treated as giving rise to one selection model. observation associated with the individual listed as his/her
The results to this point do not discuss the selectigirtner or spouse. Likewise, if his record suggests that a
models used to adjust for the effects of focal observatiofBouse experienced a shock, then that person’s record in-
and respondents unable to answer the longevity questioffgdes a serious primary health shock. _
The selection equations are specified to be a function ofA likelihood ratio test also suggests that the selection
gender, race, age, education, proxy measures for a resg9fdels are significantly different for the three groups.
dent’s time horizon, indications of changes in fine motd#iven the important role of the cognitive ability measures in
skills, and two tests for cognitive ability. To save space, wigtermining the ability of HRS respondents to provide
do not report all the results here. Overall, the estimates fapnfocal answers, this result lends some support to an early
these selection model parameters indicate that there is faffRServation by Farrell and Fgchg_(198(?‘). That is, in a
strong support for interpreting our definition of focal rel€OSpective analysis of older individuals’ health, they ex-
sponses as being consistent with respondents who h ned the effect of the education levels ultimately realized

cognitive sources for their inconsistent or non-responses %thke_se g]dl\/l(_juals Sn'thelr eafl"ef (a:jt'fer\ges 1E.thr:0ughh 24)
the longevity expectations questions. That is, those respémo |?g ¢ e;:r:5|on|s. f?;]ng ;;eop_e n ; ?cr_e?t |rtt_ co grtst
dents with low scores on their cognitive tests are more likel) Svaluate the role of the changing set of information abou

to provide focal responsé%.0lder respondents and thosd"® h(_ealth risks of smoking that each group would have
experienced, they conclude that there appears to be one or

19These estimated standard errors use the Heckman consistent mmegre unobserved factors affectlng both the Sm0kmg deci-

sures. All computations were performed using STATA release 6 whigions and the years of schooling completed. They offer
reports bottp and\ computed with the two-step parameter estimates. lIsome evidence that it could be associated with cognitive

response to a referee’s request, we recomputed the fuII_informati% ility. Our selection models indicate clear differences be-
estimates for the three subsamples with the full sample as defined for taple ™ 7"

3. There were small differences in the overall conclusions about th¥€en the role of the cognitive ability scores in determining
statistical significance of each hypothesized determinant of longevifie ability to provide longevity responses for former smok-

perceptions in each of the three models. Current smokers responded : : :
to smoking-related health shocks. In addition, we also reestimated %]ég and nonsmokers in comparison to current smokers. This

two-step estimates for this sample deleting the other sources of selecfigiationship between cognitive ability and focal response is
(that is, missing values for the longevity expectations). None of ofess pronounced for smokers than for the other two groups,

conclusions were affected by confining the selection effect to the foc, :
observations. The selection models for focal indicated that measure therefore offers some support for the mechanism that

cognitive performance were positively related to being included in th@ay underlie Farrell and Fuchs’ conjecture.
sample. Thus, a non-response to the question about longevity expectationd number of variations in the specifications used for the

may well indicate a comparable source for the difficulty in responding, . . .
This logic was the rationale for our decision to combine the two selecti&pdatmg models and the estimators were considered, but

effects. See Vella (1998) for discussion of the identification issues wigur conclusions do not change. The alternatives include

selection models. ; ; ; ; ;
. - .._models estimated with ordinary least squares including the
20 Aword-recall measure of cognitive ability is taken from the cognitio y 9 9

section of the questionnaire (wave 1). The question read as follows: “N&thal observat'ior'ls, ordered probit excluding focal ob;erva—
I'll read a set of 20 words and ask you to recall as many as you can. \tlens, and variations on the two stage Heckman estimator.

have purposely made the list long so that it will be difficult for anyone ‘ﬁSee note 19.) The tests for the two health shocks variables
recall all the words—most people recall just a few. Please listen carefully '

as | read the set of words. When | finish, | will ask you to recall aloud &€ generally ConSiSte_nt Wit.h the results r_eported in table 3.
many of the words as you can, in any order. Do you have any questionf3r the ordered probit estimates, the signs of the health

The words used weréake, car, army, forest, ticket, city, cabin, door, ; : ;

mountain, pipe, plant, bird, corn, iron, coffee, steam, cat, winter, sirif, variables are COﬂSIS»_tent_Wlth the .Heckman models and OLS
dust.Respondents received a score ranging from 0 to 20, corresponding@$ults. They are significantly different from zero for the
the number of words they recalled. The cognition score was obtained §5me subsamples and health shocks, but they have some-

asking respondents about seven relationships. They received two poj _
for a correct answer, one point for partial credit, and none for a wror‘/gﬁ_at largep-values (p = 0.08 for thegeneral health shock

answer. The questions read as follows: “Now I'd like you to tell me howising those who never smoked was the largest of the
Some th'rEf Jre a'(;ke- 'r:‘ what way are an orange and a b%”gﬂ‘?values across models and health shocks). Tests of the
alike? ... A'table and a chai..an eye and an ear...an egg and & . . .

seed ... air andvate . .. a fly and atree .. praise and punishment.” differences in updating models across samples are main-
Respondents could receive a score from 0 to 14. tained for the OLS and ordered probit estimates. Smoking
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health shocks are the only “new information” that influencedirect health conditions themselves or in their families.
current smokers’ longevity expectations. The longevity eXhese effects are reported to have influenced their decision
pectations of the other two groups are influenced by baih quit smoking?* In addition, it appears that current smok-
smoking and general health shocks. Likelihood ratio armts require an impact specific to them personally.
F-tests generally support the conclusion that the updatingThe results with the other health variables reflecting both
models are different for the three groups. We also tested tipositive” and negative changes are consistent with this
hypothesis that, within each subsample, the individual éfiterpretation. Deterioration in the upper- and lower-body
fects of smoking- and nonsmoking-related health shoc&stivity variables are consistent negative determinants of all
had the same effect on longevity perceptions. It is rejectegspondent’s anticipated likelihood of living to 75 or more.
for current smokers with p-value of 0.001 and could not beThese changes cause all respondents to reduce their assess-
rejected for the other two groups: former smokers and thosent that they will live to 75 or more. The variables defined
who never smoked. That is, in the case of the latter tvio reflect no worsening in preexisting heart disease appar-
groups, both types of respondents’ longevity perceptiogstly are not considered “good news.” Current smokers
declined in response to both types of health shocks, and teact consistently with the other groups to the variable
magnitude of their marginal effects appears to be the saindicating no change in heart disease and smoking-related
for smoking-related and general health impacts. cancers, but not the variable for absence of a change in a
Several factors may explain these differences betwepfgexisting blood pressure.
smokers and the other groups to the general health shock$ur variable indicating smoking-related cancers had not
The first is that general health shocks represent a mé@read caused respondents to increase their longevity ex-
diverse category of effect8.Smokers experience smokingJectations, but this effect is never a statistically significant
related health shocks at about twice the rate of those wifiduence to their updating (at conventionalalues). The
never smoked. Although the difference is not as pronounck@igevity experience of parents is also not uniformly im-
with general health shocks, (6.5% for smokers versus 4.1grtant to the subjective assessments of current smokers and
for those who never smoked), the three group’s rates #pse who never smoked. Only former smokers’ longevity
incidence for general health shock were also significantigsponses are significantly increased when either fathers
different22 Even if one believed that the general healtwere alive (for male respondents) and mothers (for fe-
shock variable included more measurement error, there isfigles)®> Age is also only significant for one group: those
reason to believe that this would have differential effects f¢ho never smoked. In fact, this group is especially cogni-
smokers than for the other two groups. zant of nearly all the new health information—the health
The only explanation that appears plausible is the ofBOCks, preexisting conditions (except cancer), worsening in
suggested by the anecdotes from focus groups conducte@@dyity restrictions, and, for the case of the paired sample,
part of this researck That is, current smokers appeare@moking-related health shocks experienced by a spouse. The
more likely to use the experience of parents or grandparefigneral findings with the “all” sample are supported with
to discount the relevance of health warnings for their peifie paired sample. In addition, those who never smoked
sonal decisions to smoke. That is, if their grandparer@sponded with downward adjustment to longevity with
smoked and lived to a “ripe old age,” the respondents act&docks to their spouses. They also seem to be aware that a
as if the message must be irrelevant to them, given the@rtner’s smoking could reduce their personal longevity,
heredity. By contrast, focus groups with former smokefesumably through the effects of environmental or second-
conducted at the same time and using the same age groigRd tobacco smoke.

revealed that these former smokers had experienced somghe differences in the three “types” of respondents’ use of
information may lie in each group’s behavior. That is, the

21 As noted earlier, our companion analysis of the deaths between the
waves suggested that both the smoking-related and the general healthClearly, a person’s smoking status can change over time, and this
shocks between waves 1 and 2 were significant positive determinantcofild also be a result of these health shocks. We have investigated this
the likelihood a respondent died between waves 2 and 3 (Taylor et &@sue in separate research and confirm that, as expected, there are links
1999). Their estimated effects were not significantly different. between these shocks and cessation decisions. See Taylor et al. (2000).

22 A simple cross-tabulation anchi-square test suggest that these ar&he permanence of these changes in smoking status is difficult to evaluate
significant differences in the incidence of these effects across the thréth the HRS data. There is some evidence that the effects of health
subsamples: 6.5% of current smokers, 3.6% of former smokers, and 2%l6cks may be differentially important over time. A simplé-square test
those who never smoked experienced a smoking-related health sheechluating the effects of smoking-related health shocks experienced be-
between waves 1 and 2. General health shocks are experienced by G\b&en waves 1 and 2 on smoking status reported in wave 3 suggests a
of smokers and in higher proportions than the smoking-related shocks $agnificant difference between those experiencing the smoking-related
the other groups; 5.9% of former smokers and 4.7% of those who nevealth shocks and those who do not (comparing the mechanism implied by
smoked experience them. These rates are also significantly different. our findings), and no significant difference (at the 5% level) for those who

23 A total of three focus groups were conducted in Raleigh, NC: two cexperienced general health shocks. Nonetheless, this finding should be
October 19 and 20 and one a month later on November 17, 1998. Ttheulified because the conclusion is a “close call.” Fhealue for the
objective was to evaluate how each group evaluated the risks and corc$g-square test is 0.069.
guences of smoking. The sessions also evaluated different approaches?tdn focus groups conducted with current and former smokers, partici
presenting information about the risks from smoking to increase tlpants seemed to place extra credence on the longevity of their same-
likelihood that smokers would quit or reduce the amount they smokedgender parent in affecting their stated longevity expectations.
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process of forming arisk perception may differ according toABLE 4.—AVERAGE RISk EQUIVALENT OF WAVE 1 TO 2 HEALTH CHANGES
the importance that each individual attaches to the events-at FOR PAIRED SamPLE UPDATING MODEL

risk. In the context of a more general behavioral model, we Sample Current Smoker  Former Smoker  Never Smoked
could consider the updating framework as an approximatiogurrent smoker 0.563 0.674 0.633
for small changes in information. Current smokers are IikerF ’ (Oggg)l (0-(%4;)5 (0-822)6

7 o . . ormer smoker . . .
to be “risk takers” in comparison with the othgr_ two groups. (0.036) (0.024) (0.030)
As a result, they may have different propensities to acquir®ever smoked 0.585 0.688 0.667
information (and an associated reluctance to associate it (0.034) (0.022) (0.028)

with the risky activities that they have voluntarily under- Estmatedrisk equivalents use the paired sample to estimate the updating model (table 3) and applying
taken). This could imply that current Smokers both igNOEece and mssig responees i the orginal paie sample. Eive hundied repications were vesdt
some information and weight the new information they i fese estimated standard errors.

use in forming longevity perceptions differently.

To address this explanation, we considered two tesggoup as it would be implied by their own and others’ use of
equality of the risk equivalent of a smoking-related healihformation. This analysis is confined to the models devel-
shock across groups and a comparison of the average ogled from the paired sample. To permit testing, the boot-
equivalent for all new health information for each grougstrap estimates of the standard errors are computed with 500
The first of these tests normalized the coefficient of thieplications. These estimates are constructed by sampling
smoking-related health shock by one minus the weigith replacement from the paired sample of respondents to
assigned to the prior longevity perception (that is, coeffivave 2 (including missing responses and focal observa-
cient estimated for the wave 1 subjective chances of livifigpns). This strategy implies that the actual sample size used
to 75). This test computed this ratio for each group using tieeach bootstrap replication varied as it would if we could
models reported in table 3 and used a Taylor series approsplicate the original analysis.
imation to compute its variance. Current smokers assignedrhese results permit the effects of each group’s weights
significantly greater weight to smoking-related healtfor information to be separated from their actual health-
shocks than did former smokers with = 3.44 for the related experiences (that is, what we have interpreted as the
paired sample; it wagZ = 1.47 for the all saple. A new information). For example, the first column applies the
comparison between current smokers and those who neggfrent smokers’ updating model to the respondents from
smoked is a closer call, with the test indicating a significagach sample’s experience between the two waves. It sug-
difference at about @-value of 0.10 Z = 1.68 for the gests that, if smokers experienced the health records of
paired sample) and no difference with the all sample. Takiitigose who never smoked, they would still interpret the new
account of all household information (which was possibkample information about their odds of living to 75 or more
only with the paired sample) clearly isolated this differend® imply a lower likelihood based on what they learned
in weighting, especially comparing smokers to those wHetween the two waves. This implied risk equivalent of the
never smoked. new information assigned by smokers is smaller than what

Our second test recognizes that all the determinan® ofthose who never smoked would assign to their own health
(exceptP;_,) must be considered in estimating the riskexperiences.
equivalent associated with new information, To imple Using the bootstrapped standard errors, it is possible to
ment the second test, the reduced-form expression for test whether the interpretation given by smokers to their
risk equivalent of the new information that is assumed to lssvn experience is significantly different from the way
conveyed by the health shocks is calculated for each inétirmer smokers (or those who never smoked) would inter-
vidual using each of the statistical updating models. Esfi¥et the same average experience. Areview ofZthests for
mates ofr, are nonlinear functions of the estimated paranthe hypothesis of equivalent perceived risk for equivalent
eters and each respondent’s characteristics, as in equakiealth experiences (that is, comparing across the rows)
(5): implies that current smokers evaluate all three records

differently from former smokers. Former smokers consider
(G0 + 2 %) the information conveyed by each set of experience about
=71 016 + %) (5) " their chances of living to 75 or more to be significantly
L greater than do current smokers, regardless of the health
(6/(6 + J)) is the estimated parameter f&%_,;, and the experiences they encounter. The record is not as clear for
remaining parameters and independent variables correspoathparisons of current smokers with those who never
to the other determinants (along with the intercept) in easimoked. If we compare how each group evaluated their own
specification of the updating model. experiences (the upper-left corner with the lower-right cor-

Table 4 reports the estimates igfby sample using the ner) when we hold health experience constant, the results
models from the paired sample. In each case, we apply eact significantly different (at a-value of 0.05). The com-
subsample’s estimated updating model to the observed parisons of current smokers and those who never smoked
perience of all three subsamples to estimgtdor each are numerically consistent with our comparisons of current
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