Choosing Among Paradigms. Are Rival Theories of Smoking Incommensur able?
by
Robert S. Goldfarb, Thomas C. L eonard and Steve Suranovic
May 2000
(For presentation at the INEM meetings, Vancouver, B.C.)

. INTRODUCTION

Cigarette smoking, saysthe U.S. Surgeon Generd, is the leading cause of preventable death
and disease in the United States. Every year about 430,000 citizens die prematurely from cancers,
cardiovascular disease and stroke, and many more suffer from bronchitis, emphysema and other
chronic conditions (CDC 1993). Smoking aso stains teeth, fouls breeth, pollutes clothing, and irritates
non-smokers. Worse yet, it is highly habit-forming. Among the different theoretica perspectives on
smoking, thereislittle digpute regarding these facts: smoking is risky and hard to quit. However, thereis
widespread disagreement over the implications; in particular, whether smoking should be seen asa
private or as a public hedth matter.

Public hedth officids and kindred scholars argue that “smoking . . . is the Sngle most important
public hedth issue of our time.” (USDHHS 1982, emphasis added). In contrast, many economists and
others, say that (adult) smoking should remain a private matter in the abosence of market failures. missng
markets that lead to (1) to an under-supply of accurate risk information or to (2) external costs. Our
paper begins with a Kuhnian question: does smoking policy disagreement arise because the current
empirica evidence does not successfully adjudicate between rivd theoretical perspectives? Or isthe
policy disagreement more the product of a deeper incommensurability, a Stuation where evidence
cannot adjudicate, even in principle, owing to fundamentdly different conceptions of human nature and
of the proper rdle for government interventions?

We proceed asfollows: in Section |1 we introduce two riva views of smoking. In Section |11

we examine five pieces of empirica evidence with respect to the two aternatives. In Section IV we



consder amore refined taxonomy of theoretical pergpectives on smoking, and in Section V we present
some evidence for incommensurability among someinfluentid perspectives on smoking and smoking
policy.
II. RIVAL PARADIGMSFOR INVESTIGATING SMOKING BEHAVIOR

Kuhn was famoudy imprecise about what he meant by the term “paradigm.” (Masterman
1970). We employ the term broadly, to include (1) methods, exemplars of good scientific practice, and
(2) standards, the ethos or shared vaues within a research community, what Kuhn eventudly termed a
“disciplinary matrix.” (Kuhn 1996: 176-8). Characterizing paradigms clearly involves some subtle and
important issues. We ded with these difficulties first by presenting a broad-brush characterization of
two paradigmaticaly different approaches —rationa choice and non-rational choice, respectively —to
the question “why do people smoke and what should be done about it?”
A. Rational Choice versus Non-rational Choice Approaches

In rationa-choice theories of smoking, agents make purposeful, reasoned choices cong stent
with given preferences. Rationa agents eva uate costs and benefits, and respond to changes therein, so
rationa explanationslogicaly alow that one can be better off smoking, i.e. that the costs smokers risk
can be exceeded by the benefits of smoking. The taste and fedl of tobacco smoke can be pleasurable;
smoking' s rituals are often socid, and can be comforting, even sensud (Klein 1993); and nicotine, rare
among drugs, has a homeodtatic affect on mood — it cdms when one is nervous, stimulates when oneis
duggish.

Smoking introduces two complications for the rationa choice theorigt: (1) intertempora effects,
and (2) nicotine addiction.* Intertempora effects arise because smoking decisions and utility
consequences are partly separate in time. Current and prior cigarette consumption (the consumption

“gtock™) increases future hedlth risks and withdrawa costs. The consumption stock aso affects future

! Theterm “addiction” no longer has, if it ever had, awiddy-acoepted standard clinica definition.
Various definitions invoke one or more of the following: tolerance (the need for larger doses to achieve
the same effect); withdrawal (painful to reduce or cease consumption); compulSve consumption even with
adverse consequences, and intoxication. With repect to smoking, we employ the term asakind of short
hand for habitual use with withdrawal effects.



benefits — the pleasure of smoking can increase or decrease with past consumption, depending upon the
relative effects of tolerance and reinforcement.  Since smoking entails future costs and benefits, the
rationa agent must form some expectations and a means for evauating them in present terms. It isthus
not merely future prices and income that the agent must forecast, but aso dynamically contingent utility
effects, dong with amethod for discounting projected consumption paths. The accuracy and
completeness of expectations, and discounting methods, can vary across rationa -choice modds, but dl
rational smoking theories make agents forward looking in some measure, not myopic.

Rationd smoking theories treat nicotine addiction in different ways, but al make it at least partly
internal to the cost-benefit decison process. In some models addiction is chosen, eyes open (Becker
and Murphy 1988), while in other models addiction is more a byproduct, of ex ante uncertainty asto
whether oneisthe “addictive type’ (Orphanides and Zervos 1995) or of dynamicaly inconsstent
preferences (Suranovic et d. 1999). But inrationa theories of smoking, nicotine addiction is not
regarded as a mistake and neither isit seen as“externd” to decison making, i.e., as an avolitiond
compulsion that overwhelms the ability to choose rationdly. Addiction unambiguoudy makes smoking
hard to quit, but rationa choice theorists generdly do not regard smoking as different in kind from other
hard-to-reverse choices, such as choosing a spouse or a career (Viscus 1992) or failing to maintain a
low-fat diet and exercise regimen.?

Non-rationa choice theories of smoking, as the name suggests, are afamily of approaches that
quarrd with one or more or the rationa choice assumptions just sketched. They are far more diverse
than are rationa choice theories, but al make assumptions which imply that harmful behaviors are the
product of (1) decison making incompetence, or (2) decison making incapacitation (temporary
incompetence), or both.

Decision making incompetence arises, notably, when the agent isimmature, or insane, or

otherwise incagpable of rational choices with respect to smoking. Children, for example, may be unable

2 Sticking to alow-fat diet and maintaining an adequiate exercise regimen can reduce mortality risk
nearly as much as not smoking (McGinnis, M, Foege W.H. 1993). Casua empiricism and obesity rates
suggest that these gods are often as hard to achieve as quitting smoking.
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to fully contemplate life-threatening risk, or may lack a adequate means of discounting future costs, or
may be especidly susceptible to suasion, such as tobacco promotion or peer pressure. Thisis not
inconggtent with rationa choice per se; but it raises the difficult question of when children become
mature enough to be deemed rationa. Policies that aim to protect these incompetents from risky
endeavors (driving, soldiering, sex, truancy, gambling, drinking, marriage) are sometimes referred to as
“soft” paternadism (see New, 1999; “hard” paternalism is non-consensud interference in the self-
regarding decison-making of a competent adult, intended to further his welfare, while “soft” paterndism
is reserved for incompetent adults or children).

Intervening to protect adults from themselves is more controversa. Adults may be deemed
incompetent when they are entirely myopic. Chaoupka and Warner (1999) identify a dass of “myopic
models of addictive behavior.” In these models, behavior is non-rationa becauseit is not forward
looking (following Pollack 1975): “an individua recognizes the dependence of current addictive
behavior decisons on past consumption, but then ignores [what logicaly must follow] the impact of
current and past choices on future consumption decisions when making current choices” 2 (op. cit, p.
22).

Incapacitation holds that adults, who are ordinarily competent decision makers, have their
rationd faculties overwhelmed by nicotine addiction. “Once they have started smoking regularly,” says
David Kesder, aformer commissioner of the Food and Drug Adminigtration, “most smokers arein
effect deprived of the choice to stop smoking.”* (Sullum 1997).  The “primrose-path” modd (see
Prelec and Herrnstein 1992) combines incompetence and incapacitation in alife-cycle story: smokers
take up smoking as youths owing to incompetence. When mature enough to properly ascertain a poor
choice, they are dready hooked and the preferred choice is foreclosed by addiction (incapacitation).

3 With the exception of this class of models, it is rare to find formal modds displaying nonrationa
choice gpproaches. In part, this is because most nonrational choice theorists come from intellectud
traditions that typicaly do not employ the forma modeling techniques so ubiquitous in economics.

“ Inthe medicd literature on addiction, involuntary choice is sometimes referred to as a disease
process, wherein using addictive substances causes biological changesin the brain, as evidenced by brain
imaging technology (see Satdl, 1999).



Asindicated above, policiesto protect competent adults from themselves are sometimes referred to as
“hard paternaism.”

Classfying diverse perspectives on smoking using a smple rationa/ nonrationa dichotomy has
obvious limitations. However, both because it isreveding in itsdlf, and because it hdpsto maotivate a
subtler taxonomy, we condder the question of how one might choose between the rationd choice and
nonrationd choice paradigms. Can one be shown to be clearly superior, or do "incommensurability-
like" problems arise?

[11. CHOOSING BETWEEN A RATIONAL AND NONRATIONAL CHOICE APPROACH
How might one evauate the relative merits of these two broad paradigmetic approaches? There
are many possible criteriafor appraising and comparing theories. Leonard provides alist of 21
different desiderata for a good theory, as proposed by distinguished commentators from economics or
philosophy (1997, p. 27). °> Our gppraisa criterion will be narrowly empiricd. We ask whether there
are accepted facts that are clearly inconsistent with one of the paradigms, but not the other. We
consder five pieces of empirica evidence that have been invoked to challenge one view or the other:
(1) consumer response to price incentives, (2) expressed regret by smokers, (3) brain imaging
evidence; (4) quitting behavior, and (5) subjective risk assessment.
A. Responseto priceincentives
There is widespread consensus that the empirical evidence suggests that current and potential
smokers respond to price incentives. Higher excise taxes, for example, decrease cigarette

consumption.® This evidenceis of course consistent with the rational choice approach, which predicts

® For example, good theories should: “increase understanding of phenomena (Steven Toulmin);
predict phenomena accurately (Milton Friedman)...; dways be expressible in the notation of formd logic
(A.J. Ayres);be chosen based on their relative expected profitability (Charles Sanders Fierce);...Have
survived criticiam (William Bartley);...be persuasve (D. McCloskey); ...am for empirical adequacy (Bas
van Fraassen)....;befasdfiable . . . (Karl Popper).” (Leonard 1997: 27).

® Empirical studiesby Townsend (1987), Becker, Grossmanand Murphy (1991,1994), Chaloupka
(1991), and Farrelly and Bray (1998), among others, find that consumption is sengitive to changesin price.
Viscus (1992: 102-105) tabulates 41 studies, from the US and abroad, that estimate price easticities.
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responsiveness to price changes. In contrast, atheory that emphasizes strong incapacitation, would
seem to rule out systematic responses consistent with the Law of Demand. Thus widespread
demonstrated response to price gppears to disconfirm a theory emphasizing strong incapacitation.

However, this preiminary verdict isincorrect. The reason is that rationdity, while sufficient for
the Law of Demand, is not necessary.” Gary Becker (1962), the archetypd rationd choice theorigt,
shows how non-rationa consumers can behave congistent with downward-doping demand. In his
model, consumers choose consumption randomly, though on their budget congtraints. Prices affect the
range (probability distribution) of consumption bundles available to the random chooser, so an
individual may choose less or more with higher price, but, a the market level —if incomeis congtant —
aggregate consumption must fal with higher prices. It isthus scarcity in the form of budget condraints,
not individua response to costs and benefits per se, that creates downward-doping market demand
curves. In theory, then, observed negative price eadticities need not be inconsstent with aview that
agents are incapacitated or incompetent.

Kenneth Warner points out that animas aso obey the Law of Demand: “drug-addicted
laboratory animas do exactly the same thing when the 'price of their drug— the number of timesa
lever must be pushed, for example —isincreased.” (Warner 1999). These laboratory animals
presumably are not purposefully eva uating expected costs and benefits, so systematic price
responsiveness does nat, by itsdf, disconfirm nonrationa choice models.

B. Smoker’sregret

Survey evidence and casua empiricism suggest that many smokers regret taking up the habit.

The fact that reveaed preference (smoking) appears inconsistent with stated preference (quitting)

The short-run price elagticities congstently cluster around -0.4. Thereisaso evidence of differentid price
effects. Younger smokers, for example, appear to be more responsive to increases in cigarette prices
(Farrdly and Bray 1998). Viscus (1995) suggests that teenage consumption eadticities are in the range
of -1.2to-1.4. Chaoupkaand Grossman (1996) concur; they estimate aprice elasticity of youth demand
for cigarettes of -1.313. Similar summary readings of the eadticity estimation literature gppear in Adams
and Brock (1999, pp.64-69).

" Qufficient, that is, for normal goods and for inferior goods with smal income effects. Income
eladticity evidence suggests that cigarettes are norma goods.
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presents an empirica chalenge to rationd smoking theories. Hanson and Logue, in a monograph-
length critique of the rational choice view, argue that “economigts . . . for the most part have failed to
provide aplausible account of the gpparent conflict between smokers reveded preferences and their
stated preferences.”® (1998: 1193-94).

However, smoker’s regret does not refute the rationa choice approach, depending upon what
regretful smokers actudly mean. If smokers mean “I wish | didn’'t smoke,” thisis not incongstent with
rationa choice. It meansonly that current choices are unpleasant. The pain of quitting can be seen as
part of the cost paid for the pleasures enjoyed aong the way, analogous to being overweight or hung
over, or in debt. One can clearly regret that the bill has come due, but this regret does not demonstrate
anonraiona choice (in lifeime terms), it just implies that much of the benefits are sunk.

Suranovic, Goldfarb and Leonard (1999) and Goldbaum (forthcoming), for example, assume
that hedlth cogs arise late in life, S0 it can be rationd to smoke when young, then quit when hedlth costs
become more proximate in time. \When discounted health costs exceed current benefits, there isaso
the cogt of quitting , which may exceed net hedth costs. This Stuation is consistent with statementslike
“I'd like to quit, but | cannot.” Smoking is bad but quitting isworse. As expected net hedlth costs
continue to increase with age, they can exceed withdrawa costs, at which point the smoker quits.
Moreover, asthetimeto rationaly quit draws closer, one can regret being a smoker, because the pain
of withdrawal, though rationa to endure, il lies ahead.

Uncertainty can aso lead to addiction and regret. Orphanides and Zervos (1995), for example,
assume that the propengty for addiction is uncertain ex ante, so that potentia smokers can rationdly
risk the possihility of addiction to obtain the usud benefits of smoking. Smokers who are unlucky and
prove to be addictive types can be unhappy, ex post, without ever being non-rationa. They gambled

8 Onetime-honored responseisto argue that transactions data are superior to survey data—what
people actudly choose is evidentidly more rdiable than what they say they would choose. Viscus, for
example, pointsout that haf of Los Angelesresidents say they want to move, whileavastly smaler number
actudly do. (1992: 120). Skepticism with respect to survey (as againg transactions) data is a familiar
methodologica stance among economists (See Boulier and Goldfarb 1998).
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and lost. So smoker’ s regret does not, by itsdlf, refute rational smoking. °
C. Brain imaging evidence

Thereis evidence from brain imaging that addictive drug use causes biologicd changesin the
brain (see Satd, 1999). If amilar changes occur in smokers' brains, one could then read this as
physica evidence of incapacitation, wherein habituad smoking atersthe brain so asto “mask” or make
it difficult to act upon one' s “true’ preferences.

While such evidence might seem to chalenge a rational-choice approach, it does not defest it.
There are two complementary reasons why. First, since the onset of smoking occurs before the brainis
affected by addiction, arationd choice model can till apply to the decison to begin smoking. Second,
and more important, there are reasons to contest the claim that brain changes entail nonpurposive,
nonrationa choices,

Why? Because there may not be any behaviora changesthat correlate with the observed brain
change, and, even if there are correlaing behaviord changes, it’'s uncertain as to whether the behavior
or the drugs are causing brain change. (Shaffer in Lambert 2000). Satdl (1999) arguesthat, for illegd
drugs and dcohal, thereis no scientific evidence that the brain changes that come with addiction
correlate with changed behavior.® She reads studies of addicts' behavior as showing that they are
capable of choice and control behavior “inconsgstent with a brain-bound, involuntary mode of
addiction.” (lbid). Says Satdl, “caling addiction a chronic and relapsing disease is Smply wrong...in the
generd population remission from drug dependence (addiction) and drug abuse isthe norm...rlapseis

° If the regretful smoker means“| prefer quitting to smoking and yet | chooseto smoke,” —hetruly
prefersx toy and chooses y — then this is more problematic for rationa choice theories. The possble
explandions are 1) the choiceisnot meaningful, the desirefory isso overwheming asto be non-valitiona
— incapacitation. Alternatively, 2) preferences change between decision and execution, or 3) preferences
are not singularly ordered, as, for example, in schemes that permit meta-preferences (see for example
George, 1998)

10 "Harvard biochemist Bertha Madras acknowledges avirtud library of documented, replicable
brain changes with drug exposure, but she aso points out there are no scientific studies correlating them
with behavior...(A) psychiatrist and nuclear radiologist at Y de University School of Medicine has cdled
the notion of predicting behavior from brain pathology ""modern phrenology.”

8



not.” She citesafamous study which found that “only 14% of [returning Vietnam War veterans| who
were dependent on heroin in Vietham — and who failed a publicized urine test at departure because
they could not stop using — resumed regular heroin use back home... the rest had access to heroin,
and had even used some occasiondly, but what made them decide to stop for good...was the “ sordid”
culture surrounding heroin's use, the drug's price, and fear of arrest.”!

The brain imaging evidence we have cited refers to drugs and acohoal, not to cigarettes. But the
argument above suggests that, even were there such direct imaging evidence for cigarettes, it would not
by itself chalenge the rationa choice approach.

D. Quitting behavior

Two wel-established empirical facts about quitting behavior are: (1) on any given atempt to
quit, the smoker is very likdly to fail, and (2) many of those who try to quit eventudly do succeed after
numerous attempts.*? The first fact challenges the rationa choice gpproach. It suggests people are
unable to carry out what appear to be thar intentions. But its strength as a chdlenge is mitigated by the
second fact; many people who want to quit do succeed indoing s0.  The second fact, in turn, might
be seen asa chdlenge to the nonrationa choice approach. Quitting is a purposive act, showing that
those addicted to nicotine are not o incapacitated that they are unable to shed the habit.

But just asthefirst fact does not defeat the rational choice view, the second fact does not of
refute a nonrationa choice view. Some smokers never try to quit, and some of them may fit the

nonrationa paradigm. Moreover, some who try to quit repeatedly, may repeatedly fail. In summary,

11 Relgpse rates are high for addicts who go to clinics or other trestment fadilities, but relying on
these data may introduce a selection bias, snce most addicts don’t go to clinics, and relapse rates among
the non-clinic addicts are far lower (Heyman in Lambert 2000: 67).

12 A CDC survey of 20,000 adultsfound that about onethird of smokerstry to quitin agivenyear,
and that only about three percent of smokersactualy succeed, asuccessful quit rate of eight percent. (Cited
in Hanson and Logue 1998: 1193). In 1980, about 40 percent of smokersreported three or morelifetime
attempts to quit; and about haf of former smokers report three or more attempts before success, where
“success’ is defined as no cigarettesin the previoustwo years. But many smokers do shake the habit. For
example, haf of al Americans who have ever smoked have successfully quit, over 50 million people.
(Schelling 1992).



these facts are not sufficient to convince a reasoned advocate of one of the paradigms that the other
view was definitely superior.
E. Accuracy of health risk information

Anti-smoking advocates often argue that prospective and current smokers underestimate the
hedlth costs risked by smoking (e.g, Hanson and Logue 1998).22 We consider two aspects of this
matter: how accurate is the risk information people possess, and what are the implications for our two
smoking paradigms? Because smoking risk assessment is subjective, the data are scarce. Two
important studies (Viscus 1992 and Shoenbaum 1997) give mixed and partly contradictory results.

Viscus 1992 asked 3,119 respondentsin 1985 to estimate the likelihood of developing lung
cancer for alifetime smoker. The average respondent put the risk at 43 percent, which isat least a
four-fold over estimate, since the actual objective risk is estimated to be between 5 and 10 percent.
Even smokers vastly over-estimated the true risk, putting the risk at 37 percent.** Viscus dso found
that respondents, again including smokers, sgnificantly over-estimate the totd smoking mortality risk,
that is, the risk of dying from al smoking-related causes.™®

Viscud's result that people over esti mate the dangers of smoking is partialy contradicted by
Shoenbaum (1997), who found that, among white men and women aged 50 to 62, heavy smokers (25
or more cigarettes daily) have expectations of reaching age 75 that are nearly twice as high the true

131t is also argued that prospective smokers underestimate the likelihood (and perhaps the cost)
of becoming addicted. We do not consider thisarguments separately, on groundsthat it is of apiece with
hedlth risk information accuracy.

14 Theyoungest age group (ages 16-21) wasfound to havethe highest risk perceptions, consistent
with the fact that this cohort has received a higher fraction of hedth messages (Viscus 1992: 72-3).

15 According to Viscud, the best scientific estimates put smoking mortality risk between 0.18 and
0.36. Theaverage respondent, however, assayed therisk at 0.54, and, here again, even current smokers
overestimated the true risk at 0.47 (Viscus 1992: 77). A rated result isin 21993 CDC survey of 3669
smokersin 1989. It found that 83 percent (87 percent of those aged 25-34) thought it “likely” or “very
likdy” that smoking cessation “will avoid or decrease serious hedlth problems.” (MMWR 39(38): 653-56,
9/28/90).
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actuarial probability —that is, heavy smokers under estimate their risk of premature mortality.*® But
Schoenbaum adso found and failed to emphasi ze that fema e respondents who formerly smoked, or
currently smoked fewer than 25 cigarettes daily, dl overestimated their chances of dying by age 75.
(ibid: 757). Infact, of the 1,914 current smokers he surveyed, about 40 percent over esimated their
chances of dying prematurely, while about 32 percent underestimated their odds — the remainder
estimated correctly.

A neutra observer might take the two studies to show that most smokers either have accurate
risk information, or overestimate the hazards of smoking, with the exception of the heaviest smokers,
for whom therisks are greatest.  As before these results are not decisive. Rationd choicers will
emphasize that nearly everybody (in the U.S.), smokersincluded, recognizes that smoking is risky, and,
moreover, departures from accuracy tend to over estimate smoking risks. Non-rationa choice
partisans will emphasize that heavy smokers— the very people with the most to lose— tend to
underestimate the hazards.

F. The problem of non-adjudicating data

The mere fact that compelling evidence fails to decisively knock down ether paradigm is
congstent with but does not prove incommensurability. We have not yet shown that thereisno
evidence that could ever adjudicate. Even good and widely accepted evidence rarely functionsin
crucid-experiment fashion. Thisis epecidly true with the vague and accommodating theoreticd
perspectives sketched above, since inconvenient evidence can be accommodated with vagueness, or
with flexible adjustment of auxiliary assumptions. Therefore a pragmetic response might be: “theories
are malleable, and theorigts are ingenious with unfriendly data, so what did you expect?”

Another responseisto rgect our premisg, i.e. to rgect the very ideathat theory choice can
ever be influenced by recourse to data. This response rejects in principle theory choice based on

16 Schoenbaum took data on peoples’ beliefs about their likelihood of reaching age 75 from the
Hedth and Retirement Survey, a nationa probability sample of adults age 50 through 62. These
expectations were compared with epidemiologica predictions from life-tables for never, former, current
light and current heavy smokers. The life tables were congtructed from the 1986 Nationa Mortality
Followback Survey and the 1985 and 1987 National Health Interview Surveys.
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empiricd evidence. Thereisafamily of episemological views that adopt this sance. In addition to
incommensurability, thereisthe view that theories are underdetermined by the data meant to adjudicate
among them. Init's strong form, this stance argues for theory undetermination (e.g., Woolgar 1988):
empirica evidence, on this view, never influences selection of the “superior” theory, it serves a purely
ceremonid function. Rather, theories advance for purely socid reasons, so the student of theory choice
must revert to purely socia-science explanations. Since this extreme position is not, so far aswe can
tell, the view of any theorist in either theoretica camp, we st it aside to focus on pragmatic
explanations.

The pragmatic critic responds less categorically. She doesn't believe that theory choiceis
wholly a socid matter, but recognizes that theory underdetermination in practice is nonetheess likdly. It
occurs when the data are inadequate, or when theorists are tempted to immunize their claims againgt
recalcitrant data. The data with respect to subjective risk assessment, for example, are currently too
limited to determine the accuracy of individuds' risk information, but thereis nothing in principle that
prevents obtaining better evidence.

The vagueness of our riva smoking paradigms can be seen as ddliberate — don't stick your
neck out and your view will survive, perhgps long enough to influence public policy — or asthe
legitimate result of having to take postions on acomplex and controversd set of dams regarding
human action (or both). The pragmatist does not necessarily expect vigorous Popperian winnowing by
refutation, but she recognizes that even vague theories are not wholly immune to decent evidence. If,
for example, it turns out that people do not underestimate the risks of smoking (consistent with Viscus),
then the clam that they do isrefuted. A partisan of the non-rationd choice view can and likely will
retreat behind other defenses — addiction isincapacitating, for example — but arguably, intellectua
progress will have been made. Theoretica refinement is another avenue for progress, and we take it up
next.

V. A MORE REFINED TAXONOMY OF SMOKING THEORIES
First we offer some genera speculation on the evidential consequences of greater theoretica

refinement, and then we develop some more conceptud (i.e., interna) aspects of different smoking
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theories, with an eye towards possible incommensurakilities.

Grester theoreticd refinement combats vagueness by making theoretical commitments more
precise. More precison means greater fasfiability. A more refined theory is more likely to be refuted
because it risks more, which is why Popper advocated bold conjectures. Becker and Murphy’ s (1988)
rationa addiction modd, for example, requires that long-term price eadticities are greater than short-
term, and that more present-oriented persons (youth, the poor, the less educated) are more responsive
to price changes. These predictions clearly risk refutation.’

But more precison usudly involves taking on additiond theoreticd commitments. And more
commitments require more evidence, because there are now more theoretica components to be
comparatively appraised. Becker and Murphy’ s results, for example, depend on the assumption that
preferences are dynamically consstent, an assumption that, among other things, rules out temptation
and is thereby inconsistent with costly and ubiquitous sdf-control practices, such as smoke-ending
clinics or purchases by the pack rather than the carton (Schelling 1984).

Thus, for agiven body of evidence, it's ambiguous whether greater refinement makes theory
choice easier or harder.  It'smore likely that a given theory will have some theoretica component
clearly refuted, but there are dso more theoretical dimensions to be contested. Rival theories will each
have refuted aspects, but there are now other fronts on which to fight, as when the hypothetical non-
rational choice theorist abandons information to base the fight instead on addiction as incapacitating.

Let us now turn to the matter of more theoretical dimensions among theories of smoking. With
greater refinement, theories we' ve collected under the rational-choice rubric become more

differentiated. There are three dimensions we wish to emphasize: (1) stability of preferences (2)

1711, for example, David Kesder had hypothesized that addiction impliesthat aggregate cigarette
consumptioniswholly unresponsiveto higher prices, then the fact of downward doping demand would be
arefutation. But Kesder'sclam, recdl, wasthat “most smokers are in effect deprived of the choiceto
stop smoking” [emphases added]. The modifiers “most” and “in effect” are sufficient to ensure that his
clam is conagtent with the evidence. We do not suggest that Kesder is ddliberately using weasel words,
for it isunlikely he believes cigarette demand curves are verticd.
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information, and (3) computationa accuracy.

Becker and Murphy (1988) insst on using the word “rationd” for dynamically consstent
preferences, which in turn reguires constant exponentia discounting.'® But whether the discount rate is
constant or time-variant seems more of an empirical matter than a postulate of rationa choice, and,
indeed, the assumption of time invariance was originaly made for tractability reasons (Loewengein
1992). Some would make fixed preferences a postulate of economics. However, there s nothing in
rationality aswe ve defined it that requires fixed preferences, so models that permit preference change
can be wholly rationd in spirit; they need not imply incompetence or incapacitation (see O’ Donogue
and Rabin (1999) and Loewenstein and Thaler (1989).1°

Nor, in our scheme, does rationality require complete information. To be meaningful, arationd
decison clearly requires some information on costs and benefits, and it would be non-rationd not to
use vauable information that one aready possesses. But if agents apply rationdlity to information
search, then they will gather information as long as the benefits of more information exceed the costs.
High information costs and low benefits can make some ignorance rationd, so rationdity, on this
reading, does not entail aposition on the completeness of information  If health information has public
good aspects, then it may be under-supplied, but this should be seen as a market failure not afailure of
reason.

Computationd error or bounded rationdity is the third aspect. Decision-making resources are
scarce, S0, anaogous to information collection, it can be rationa to economize when deciding. This can
take the form of “stopping rules’ or rules of thumb. Hence, not dl imperfect choices are non-rationa

when decision making is costly. Of course, thoughtless or doppy decisons are dso common, as are

18 A time-condistent choice requiresthat the relative preference for consumption at an earlier date
over alater date be invariant over time. Preferring one drink today to two drinks tomorrow, requires the
time-consstent person to prefer one drink a year from now to two drinks in a year plusaday. Time
inconsgtency arisesif two drinksin 366 daysis preferred today, but isreconsidered when the smdler but
earlier option proves more tempting. (Adapted from Thaler 1981).

19 Related approaches which alow ambivaence or “multiple selves’ do not require preferences
to be ordered dong asingle metric,. Such gpproaches can dso entail preference change, asdifferent selves
competeinterndly (see, eg., Schelling 1984, Elster ed. 1986, and Thaler and Sheffrin 1981).
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mistakes, so imperfect choice can aso be non-rationd in nature.

With bounded rationdity, even completdly informed agents can make mistakes, like taking up
cigarettes. The psychologica literature labels systemétic errorsin judgment as “biases.” Recdl the data
on subjective risk assessment: if these risk perceptions are incorrect, why are they biased?

If people overestimate smoking risks, this is congstent with evidence from the psychologicd literature
which suggests that people tend to overestimate especidly well-publicized but lower-probability events,
while underestimating less publicized but higher probability events. Ordinary citizens, for example,
generdly vastly overestimate the mortdity risk of nuclear power accidents, while underestimating the
mortality risk of surgery, for example. (See Slovic, Fischhoff and Lichtenstein 1979, cited in Viscus
1992: 22-27). Smoking dangers are surely in the "well-publicized” category.

Or if agents systematically believe that they are less susceptible to risk — the "I'm immune”
bias — this could partidly reconcile the divergent findings, since Viscus asked about dangers “on
average to others,” while Shoenbaum asked about individua risks. Teenagers are known to regard
themsdves are rlatively immune to risk.

Intellectudly, it's clear that different assumptions about preference stability, information and
decison making prowess are not “rationd- versus -nonrationa dichotomous. Theories which are
rationa choicein spirit can and do permit some mutability of preference, different Sze information sets,
and even, if less commonly, bounded rationdity.

Table 1 presents a number of dternative paradigmatic positions based on a dight modification
of the three categories—preference, stability, information, and computationa accuracy—just discussed.
Specificdly, it combinesinformation and computationa accuracy into one “computationa
accuracy” category; preserves the “ stable preference’ category: and adds a category “Is the individua

forward looking?’.
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TABLE 1
INFORMATION/PREFERENCE ASSUMPTIONS ABOUT THE INDIVIDUAL

ISTHE ISTHE INDIVIDUAL DOES THE
INDIVIDUAL | AN ACCURATE INDIVIDUAL HAVE
FORWARD- CALCULATOR? STABLE
LOOKING? PREFERENCES?
POSSIBILITY | Yes Yes Yes
POSSIBILITY Il Yes No:makes flawed Yes
cdculations (but has
accurate info)
POSSIBILITY IlI Yes No: hasinaccurate Yes
information
POSSIBILITY IV Yes No: has both flawed info Yes
and calculates incorrectly
POSSIBILITY V Yes Yes No: teenager has
different
preferences than adult
(variantsinclude
preference malegbility in
teenagers)
POSSIBILITIES Yes No:information variation No: same as possbility V
VI-VIII asin posshilities|l
through 1V above
POSSIBILITY No Not meaningful if not Yes
IX forward looking
POSSIBILITY X No Not meaningful if not No: same as possihility V

forward looking

How do these possibilities trandate into paradigms? We group them into 5 paradigmatic

categories as follows:

PARADIGM 1, the "Full Rationality and Stable Preferences Paradigm,” conssts of

POSSIBILITY | from TABLE 1 above
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PARADIGM 2, the "Full Rationdity But Changing Preferences Paradigm”" consgts of
POSSIBILITY V

PARADIGM 3, the "Forward-looking but Flawed Rationality and Stable Preferences
Paradigm,” conssts of POSSIBILITIES1I-1V

PARADIGM 4, the "Forward-looking but Flawed Rationdity and Unstable Preferences
Paradigm” consists of POSSIBILITIES VI-VIII

PARADIGM 5, the "Not Forward Looking" paradigm, consists of POSSIBILITIES IX-X

Note that Paradigm 5 can be viewed as including the “completely nonrationd” individua (paradigm).
Moreover, the person who cal culates inaccurately once his or her brain becomes addled from nicotine
addiction can be viewed as in Paradigms 3 or 4, displaying “flawed rationdity.”

There have been at least two gains from moving from the Rationa-Nonrationa framework to
these more eaborate distinctions. First, these categories better capture the important distinctions
identified in the intellectua issues set forth above. Second, our origina broad-brush designations
"rationd” and "nonrationd™ seem now to best apply to paradigms 1 and 5 respectively. The three
categoriesin between seem not well described by ether of those terms. Third, we will show below that
this "five paradigmatic category” classfication points to a paterndism versus liberdism distinction that
may in fact involve an incommmensurability beyond disputes about empirical evidence. Where one sts
the dids of preference mutability, information and decison making quality is atheoretica choice with
policy consequences. as one moves away from fixed preferences, complete information and optimal
choice, the potentia scope for paterndistic policy interventions grows larger.

V. Smoking Policy: Liberal vs. Paternalist

We are not strong Kuhnians in the following sense: we believe instead that  there are some
aspects of the smoking debate that can ultimately be settled by recourse to evidence. But we dso argue
that other key aspects of the smoking debate do digplay incommensurability. They arisein particular
from alongstanding and fundamenta debate over when the state may intervene to save people from
themsaves — ak.a liberdism versus paternalism — a debate which is unlikely to be settled by better
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data.

Recdl the definition of “hard” paternalism as non-consensud interference in the sdf-regarding
decision-making of acompetent adult, interference intended to further that person’ swelfare. (See New
1999). “Soft” paternadism isreserved for incompetent adults and children. Physicians and public hedlth
practitioners are far more positively disposed towards hard paternaism than are economists and other
rationa choice partisans, who tend to be liberdsin Mill’s sense, believing in maxima liberty consstent
with alike liberty for dl. Liberas thus see competent adults as the best judge of what'sin their own
best interest.

With respect to policy, liberals and paternalists agree that minors need to be protected from
risky choices like smoking (though they may disagree on which intervener — state or parent — is best
placed, and perhaps on the appropriate age of mgjority). They aso can agree that smokers should be
meade accountable for external costs imposed on others — fires, higher insurance premia, environmental
tobacco smoke (ETS), etc. But the empirical debate on the externa costs of smoking, and a related
dispute over the appropriate unit of appraisd — ahousehold or an individua — reved more
fundamental differences.

Early estimates of externd costs took the household as the unit of gppraisa (thus ignoring costs
borne by in vivos non-smokers, including fetuses), and ignored ETS costs. Manning et d. (1991), for
example, estimated external costs to be roughly $0.33 per pack (rendered in 1995 dallars), which
roughly comports with Viscus’s (1995) andysis?  Hanson and Logue (1997) strenuoudly disagree,

20 “Best” does not mean perfect; lapses from good judgment are common and open the door to
paterndidic interveners. But such lgpses, on the libera view, are not by themselves sufficient for
paterndism. Also required is proof that the state is better placed than the paternaized person (and any
other interveners), and that intervention does more good than harm. (For more on this, see Leonard,
Goldfarb and Suranovic 2000).

21 The most comprehensive study on the costs of smoking (Manning et a. 1989, 1991) carefully
computesand itemizes externd costs per pack smoked. Smokers consume medica care ($0.26) and sick
leave ($0.01) beyond what they pay for; they raisethe cost of lifeinsurance premiums ($0.05); causefires
($0.02), and pay fewer taxes ($0.09) by dying prematurely. On the other hand, premature death dso
saves society part of the cost of providing pensions (-$0.24) and nursing home care (-$0.03). The total
net external costs per pack is therefore 15 cents (in 1986 dallars, with $0.01 rounding error). Updated
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and estimate per pack externa costs at $7.00.

But disagreements on definition — should fetuses and spouses be counted in caculating
externa cogts, should ETS be counted — or disagreements on the relevant magnitudes are ultimately
quibbles that do not creete this large disparity. Hanson and Logue's externa cost estimate is higher
because they include as “ externa” costs smokersimpose on themselves ($6.00), and because they
refuse to congder as externa benefits the lower pension payments, and lower nursaing home care
expenditures that results from smokers dying earlier. It is these two assumptions that explain the
difference, and they both seem to derive from an incommensurable normative view of how one should
determine socid welfare.

A public heath perspective tregts longer life as an unmitigated socid benefit, whereas
economigts regard it as a private benefit (Warner et d. 1995). On the public health view, then, policies
that extend life are a socid good, period. Conversdly, if abehavior risks shortening life, it isbad. In this
sense, the public hedth view of welfare is unavoidably paterndigtic, Snce it cannot abide any decison
that risks shorter life, (and must support a policy that extends life), and because it assumes that
individuas cannot sengibly want to trade off length of life for qudity of life. Traditiond religious or
ethical paterndism says “if it'sbad, the law must proscribeit.” Public hedth paterndism merdly
subgtitutes “risky” for “bad.” Jeffrey Harris, a physician and self-described “warm” economist activein
the anti-smoking movement, regards Economics as “cold” when it indgts that sdf-inflicted costs are not
social, or when it counts lower socia costs from premature death as socid benefits? (Harris 1993).
On hisview, which isthe public hedth view, the economist’s consequentiaist socid accounting is
immora; deontologicaly impermissble.

One can support anti-smoking policies without recourse to the hard paternalism embedded in

the public-hedth view of socid welfare. A verson of the Primose path argument, for example — many

to 1995 prices, the per pack externa cost of $0.33. In 1995, average excise taxeswere $0.50 per pack
($0.24 Federd, the badance state and local). On thisestimate, then, external costs created by smokersare
exceeded by the taxes they pay.

22 Regarding the latter, Harris says. “thisis not the kind of calculation that a civilized
society engagesin.” (ibid).
19



smokers get addicted as minors — is not incompatible with the rationa choice paradigm. Mot retiona
choice theorists do not object to protecting minors.?® Rationa choice theorists are less comfortable with
the idea of addiction as incapacitating, but can accept the idea that minors are unlikely to adequately
anticipate the risk of addiction, or the cost of withdrawal.

This exception noted, it ssems clear that paterndist scholars like Harris and Hanson and Logue
are prepared to go beyond market failure remedies or exceptions for children in order to save informed
adults from themsdves, wheress liberdswill not. Consider another illugtration of this divide (from
Leonard, Goldfarb and Suranovic E& P forthcoming), where a paterndist and aliberd view information
in fundamentdly different ways. The caseisdisinformation. A paterndigtic public hedth officid who
believes that even well informed adult smokers exhibit a failure of reason might endorse a policy of
greatly exaggerating the risks of smoking, as a means to the end of smoking reduction. Since the
paterndist’s goa is not to inform per se, but to promote paterndized persons welfare as she seesiit,
disnformation can be consstent with paterndism. For the liberd, in contrast, apolicy of disinformation
isincoherent, because the liberd’ s god isto inform — to provide missing information — not to
produce a particular outcome. For the liberd, fraud, even wdl intended fraud, cannot be judtified, as it
cannot improve sdf-regarding individual choices.

CONCLUSION

Our initid ingtinct was that smoking behavior would be an attractive and ingtructive case sudy
of paradigm choice, because the question at issue-why do individuals smoke?-- is so narrow. Could
incommensurability across paradigms be defeated, given such anarrow focus?

Examining this case has generated a number of rdevant findings. First, an appropriate
characterization of the competing paradigms is difficult. We started with a broad-brush ditinction
between arationa choice and nonrationa choice paradigm, but found that a subtler classification was
more accurate. Still, for agiven st of empirica evidence, it's ambiguous whether more recse

delinestion helps or hinders theory choice.

2 One survey finds that 53 percent of ever-daily smokers (which includes once daily smokers
who've since quit) became daily smokers before age 18, 77 percent before age 20. (CDC 1994, p. 65).
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Second, whether we use the two-category broad-brush distinction or the subtler five category
classfication, the incommensurability problem is dive and well in two different senses. empiricd, and
conceptual.

-At the empiricd leve, one cannot show that one of the paradigms clearly and definitively

dominates al of the others, given our current state of information and knowledge about

smoking. However, this “empirica incommensurability” could conceivably be resolved at least
in part by the future ondaught of better information.

-At the conceptud levd, the underlying divide between paterndist and libera views seems

much more fundamenta, permanent and unbreachable.

Third, it isinteresting to speculate on why empirica incommensurability ill rearsits ugly head in
what seems afairly narrowly-defined case. Among the possible explanations are:

(1) "why people smoke," which looks like a narrow question, turns out to be symptometic of

very broad issues about human behavior: how forward looking are individuas, how do they

handle complex calculations, how stable are their preferences, and so forth.

(i) what a first seemed like compelling stylized facts favoring one paradigm over the other

turned out on careful examination to be unable to "shoot down" the rival paradigm.

(i) related to (ii), theories within paradigms are very "malegble’: by dtering auxilliary

assumptions, many things can be made to be andyticaly compatible with a particular paradigm.

Thus, Suranovic, Goldfarb and Leonard (1999) and Goldbaum (forthcoming) show how regret

is compatible with arational choice approach, and Becker (1962) has shown how irrational

consumers are consistent with price responsiveness of demand.

If paradigms "have to" co-exist empiricaly, it becomes interesting to investigate whether
survivor paradigms have any common policy implications. Such shared implications might be onesthe
reasonable observer might want to take especialy serioudy, since they are robust to changesin
paradigms. We argued above that protecting minors from risky choices such as smoking is an example
of ashared policy implication.
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