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Abstract

It has been known for centuries that the rich and farhawus longer lives than the poor
and ordinary. Causality, however, remains trenchadépated. The ideal experiment
would be one in which status and money could somehow Ippeldoupon a sub-sample
of individuals while those in a control group received hegit This paper attempts to
formulate a test in that spirit. It collects 19th-aewtbirth data on science Nobel Prize
winners and nominees. Using a variety of correctionspfitential biases, the paper
concludes that winning the Nobel Prize, rather than mebsling nominated, is
associated with between 1 and 2 years of extra longé&igater wealth, as measured by
the real value of the Prize, does not seem to affespian.
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1 Introduction

This paper provides evidence consistent with the view that@ease in status raises a
person's lifespan. It uses data on the lives of 528 Nolrd ®Rinners and nominees. The
paper uncovers no evidence that the money that comés thet Prize affects the

longevity of recipients.

Work in the medical sciences has shown that measidirescio-economic status (SES)
are associated with better health and longer lifamAous demonstration of these results
comes from two Whitehall studies of British civil gants. The first (Reid et al., 1974)
covered 18,403 non-industrial male civil servants aged 40-64 yezab/sis of mortality
rates for coronary heart disease (CHD) at follow-opes of 7.5 years (Marmot, Rose &
Hamilton, 1978), 10 years (Marmot, Shipley & Rose, 1984) ande2isy(Marmot &
Shipley, 1996) all found occupational grade to be an impoeguianatory factor, with
mortality rates successively decreasing with each ocomadtgrade. In the 7.5 year
follow-up, men in the lowest grade were 3.6 times mibedyl to die of CHD than were
men in the highest grade, with only around 40% of this diffee being explained by
obvious risk factors that differ across grade, such akisgiobody mass index, blood
pressure, and plasma cholesterol. Importantly, the ngngiertained even within the
uppermost grades, which exclusively contained well-educatefisgionals and top

administrators, so it could not be explained solely byepty.

Other studies have confirmed the independent associaticivibService grade, after
controlling for known risk factors, to mortality ratesr fa range of other common
diseases (van Rossum et al., 2000; Marmot, Shipley e Rb984) and in women civil
servants as well as men (Marmot et al., 1991; Feriaé,62002). The association has also
been found in all other industrialized countries where idsie has been studied,
including amongst populations other than civil servants (Ademmal., 2003; Adler &
Ostrove, 1999; Adler et al., 1993).



The question of cause-and-effect, however, remains. ifWential accounts of the
causal process based on perceived social status, anddt®bpmyjogical consequences,
have been proposed by Marmot (2004) and Wilkinson (2000). Lowelslef SES are
argued to raise levels of psychological stress, prignéindlough the association of low
SES with low levels of job control (Marmot et al991), and low levels of fall-back
social support (Putnam, 2000; Marmot et al., 1991). A growiodybof evidence
indicates that lack of control in the workplace is agded with increased stress and
depressive symptoms (Steptoe et al., 2003a; Stansfeld et al.,K&#88gk & Theorell,
1990), while the degree to which an individual has social suppbelieved to determine
the degree to which they can buffer job strain (Falk.et1892; Johnson & Hall, 1988).
Wilkinson (2000) argues that perceived low social standiniinked with feelings of
shame, humiliation, disrespect, and social anxietys lrgued that increased levels of
psychological stress can lead to the maintenance awer af high levels of stress
hormones, and that this damages endocrine and immucallqggocesses (Steptoe &
Marmot, 2005). The result is a causal pathway from SES8ortality.

Important in this account is the idea that human sesietre structured into hierarchies.
As in other natural species, these occur whenever gespmcist ration access to scarce
resources such as food or mates. Social status reflestson in the various societal

hierarchies, and is therefore a fundamentally relgghenomenon. In principle, it can be
measured distinct from economic measures of statbeuglh in human societies the two
routinely go hand-in-hand.

Experimental studies on rhesus macaques that contrdidtary and living conditions,

and in which rank can be manipulated, indicate that cauasatios from hierarchical

position to the presence of stress hormones (Shively, 28@@plsky (1993) finds that
levels of biological stress markers follow a hierarahpattern in troops of wild baboons.
However, studies of the cortisol stress marker in msmso far yield mixed results
(Steptoe & Marmot, 2005; Kunz-Ebrecht et al., 2004, Stegt@, 2003b). When social
and economic status go together, the pursuit of sadelssis reinforced by the greater
entitlement to economic resources. Theoretical angergxental research into the



economic consequences of status-seeking behavior indséer, Murphy & Werning
(2005), Ball et al. (2001), Clark and Oswald (1998), Fershtmamphy & Weiss (1996),
Frank (1985), Oswald and Powdthavee (2007), and Rablen (2006)).

While medical scientists support the idea that causatinoa from SES to health, many
economists -- see for example the review by Cutlet 006) -- have taken seriously
two other possibilities. One is that causation may loenfihealth to SES (social
selection). Another is that there may exist commartofs, the most obvious being
unobserved behavioral or genetic heterogeneity, thateimfler both susceptibility to
disease and the determinants of SES. Of course, thetsrare not mutually exclusive;
it seems likely that all three combine in subtle waysreate the observed association
between SES and health. Economists have questioned yobofogical notion of
perceived social status, or hierarchical position, and weddehether it is unworkable
for policy or testing (e.g. Deaton, 2003). The simplesiad selection hypothesis argues
that bouts of ill health lead to serious loss of incostehealth has a causal link to SES.
Economists have gone a step further to argue that indigidulad expect a long duration
of life may accumulate assets to finance theiregtent, and that healthy workers may be
paid higher wages due to their higher productivity (Luft, 1973)il&\social selection is
widely thought nugatory by medical scientists, econongists it greater credence. Smith
(1998, 1999, 2005) argues persuasively that there are significamntgyatfrom health to

economic measures of SES.

Measuring SES in terms of income or education, econsrhisve uncovered mixed
evidence for a causal association from SES to he#lftb. majority of the evidence on
economic measures of SES suggests that any causal effeetak and small in
magnitude. For instance, Meer, Miller & Rosen (2003) regectsation from wealth to
health in US data. Also, holding constant initial heaBardner & Oswald (2004) find no
significant effect from income to later mortality kisising the British Household Panel
Survey. Gravelle and Sutton (2006) and Miller and Paxson (2@®d@ot find persuasive
evidence of health effects from relative income. Hevesome innovative recent work



by Frijters, Haisken-DeNew & Shields (2005a,b) does suggedt or income:

An association between education and mortality has bependently confirmed by
several authors since an early finding by Kitagawa & Ha$6i73). More recent
research argues that a causal connection can be dstdldiem education to health (see
e.g. Lleras-Muney, 2005; Smith, 2005). An important contrdvutby Adams et al.
(2003) tests for the absence of direct causality from ®H®alth, using both economic
and education measures of SES. The hypothesis of noalitaus, in general, only
accepted if no direct causal link is presami there are no persistent common factors at
work. The authors perform their tests on data from Akset and Health Dynamics
(AHEAD) Panel covering Americans aged 70 and older, and caejeat the hypothesis
of no causal link from SES to overall mortality afteynditioning upon initial health
conditions. However, for three of the top four causésdeath amongst men the
hypothesis of no direct causation can be rejected (Adda,e2003). The hypothesis of
no direct causation is rejected for some mental, reibyand degenerative conditions,
which may be of importance as these are the type®mdittons that can result from
sustained levels of biological stress.

Testing for the role of social status has taken aréiffieapproach. Redelmeier & Singh
(2001a) consider the longevity of Oscar winning actors anesses relative to those
who had been nominated for an award but had never won.iMyiran Oscar, it Is
reasoned, should have a positive effect on feelingsroeped social standing. Indeed,
as almost as many Americans watch the Oscar cerea®wgte in presidential elections,
there are perhaps few greater public validations ofveaith in the USA (Davey Smith,
2001). Additionally, film stars generally do not have astantial amount of education,
and are far from the poverty line irrespective of whethey win an Oscar. Finally, while
being nominated for an Oscar may be down to abilitis #gometimes said that winning
one is due partly to luck. The authors conclude that Qeicaiers have a life expectancy
3.6 years longer than the control group of Oscar nomindeshws only slightly reduced

! However, see Snyder & Evans (2006) for evidence that higheme individuals die slightly younger --
not older -- than lower-income individuals.



by controlling for possible causality from longevity to wimgian Oscar. Despite this
remarkable finding, a follow-up study (Redelmeier & Singh, 20Qhbt performed an

identical analysis on Oscar winning and Oscar nominatee@rseréers found that the

unsuccessful Oscar nominees live on average 3.6 ye@er ldran do winners. Thus the
findings of the Redelmeier & Singh papers contradichesher?

11 ATest

The paper contributes to this debate by using data on Roizel winners and nominees
in Physics and Chemistry between 1901-1950. Winners of a NRiid are held in
esteem, achieve international recognition of their warld are often awarded titles or
honors in their home countries. In addition to thasekers of social distinction, the prize
(which can be shared by up to three people) currently arsao $1 - $1.5 million,
although most winners donate a proportion of their winntoggcademic and charitable
causes. There is some consensus in the literature.{sderey, 2005; Layard, 1980), as
well as among Nobel Prize winners themselves, thainthesic value of a Nobel Prize
outweighs its accompanying or subsequent monetary rewardstdiugly, we interpret
winning the Prize as primarily a one-time innovation toiaostatus. The innovation to
wealth cannot, though, be ignored. However, we showthiege is no relationship over
time between the real value of the Prize and the latygef Prize winners. The idea that
the demand for awards relies partly on individuals' désirdistinction, rather than from
direct monetary concerns, is a plank of a nascemasui literature on awards (Frey,
2005). Without this, it is difficult to explain the larggmber of non-monetary awards
that exist in many walks of life.

Thus we view winning the Nobel Prize as akin to an extradier ‘exogenous’ boost to

status. We attempt to measure the impact of winning a IN®tee on longevity by

2 pAfter the first draft of our paper was written, odreation was also drawn to the note by Miskie et al.
(2003), which discusses the lifespans of Nobel Prize wirm#rdoes not correct for the biases discussed in
our paper. Their note argues that this Redelmeier-Singh jsapepersuasive.

% In Economics, some believe the Prize is approxitpatéfetime achievement award, with a timing theat i
influenced by the health status of the individual. In skences, however, the Prize is more generally
viewed as a reward for a single (sometimes quite rekegtdiscovery.

* We thank Angus Deaton for helpful discussions about exogeareit extraneity.



comparing winners to a control group, namely, those sstsrmiominated for a Nobel
Prize who were never successful. These persons instiees are top scientists who
made important contributions in their individual fieldadaare likely to be similar to

Nobel winners in terms of SES characteristics and\betal traits.

The raw data described in Section 2 and analyzed inoBe8tishow that historically
winners live just under 1.4 years longer than nomineewader, this does not establish a
causal link from winning a Nobel Prize to longevity. Assglientists must be alive at the
time they are nominated for a Nobel Prize, reverssalday from longevity to winning a
Nobel Prize can arise in two ways. Even if sciestate thought to sequentially explore
new ideas, some of which turn out to be good and othersdes#ise longer this process is
allowed to continue the more chance any scientist diastumbling upon a major
discovery. Weinberg & Galenson (2005) suggest that this is iafipethe case for
scientists who work inductively, accumulating knowledgenfrexperience, for they tend
to write their best works later in their careers tldanscientists who work deductively
from abstract principles. Second, there is a varilglein some cases large, between the
award of a Nobel Prize and the completion of the workwhich it is awarded. Low
survival increases the likelihood of dying before receivirdo@el Prize, even when the

Prize would have been merited.

For these reasons, the remainder of the paper is dewteddes of analysis that aim to
overcome these difficulties. In Section 3 we presestmple non-parametric test of the
null hypothesis that winners and nominees have idersticalval. This proposes one way
to overcome the issue of reverse causality. It comspdre longevity of each given
winner against the expected longevity of a nomieerditional on that nominee having
lived to the age at which the winner won a Nobel Prize. This is a simple matching test.
The test relies upon the near absence of censorithig iifespan data, which is a feature
of our data, but not of the datasets used in the earBeareh of Redelmeier & Singh
(2001a,b).

In Section 4 we present a semi-parametric regressisedbapproach using the



proportional hazards model of Cox (1972). This allows usotdral for heterogeneities
between the two Prizes and across countries, asaweibr possible sources of status
other than winning a Nobel Prize. To mitigate reversealaydias we use the method
of time-dependent covariates. Our final estimate hetetswinners live 2.1 years longer
than do nominees. Analysis of winners shows that tiemo relationship over time
between the real value of the Prize and the longe¥iBriae winners. Hence, as well as
being, in an important but controversial area, a tehhenspirit of Redelmeier & Singh,
this paper allows a test for the influence of an incréasecalth upon longevity. It also
suggests a methodology not performed by Redelmeier & S$egttion 5 concludes.

2 Data

The statutes of the Nobel Foundation mandate thahdahees of nominators and their
nominees are to be kept secret for a period of 50 yeasauBe the Nobel Prizes in
Chemistry, Literature, Peace, Physiology-or-Medicare Physics were first awarded in
1901, there are now more than 50 years of data on nonforet®se Prizes. Our sample
is drawn from a published census of Nobel Prize nominedgiChemistry and Physics
Prizes for the period 1901-1950 (Crawford, 2002). Of the 560 stiemtominated for
one of these Prizes over this period, we were ablentb the year of death for 532
scientists using the internet search engine Google,Rbheent Deaths' column of the
academic journal Science, and a rolling scientific bgyephic dictionary initiated as
Poggendorff (1863). Where possible, when information frieenternet was conflicting,
we used information linked to reputable published sources, asiche online entries
from the Encyclopedia Britannica. Information on nadiity, sex, year of birth, plus a
full record of the years in which each scientist waminated and/or won each Prize was
collected from Crawford (2002). Three scientists are thbughbe alive at time of
writing. We were unable to find the year of death forréheaining 24 scientists assumed

to be dead. They are therefore omitted.

Of the 532 scientists with known biographical details, wstrict attention to male

scientists, of which there are 528, in order to escapelifference in life expectancy



across sexes. To avoid misplaced inference due to sutliee drop a further four
scientists who are known to have died prematurely nombiological causes. These are
Henry G. J. Moseley and Eduard Buchner, who both diedtimeacombat in the First
World-War; and Pierre Curie and Arnold J. W. Sommerfeitto were both fatally
wounded in traffic accidents. The final sample theretmmatains some 524 scientists, of
whom 135 won a Nobel Prize. For clarity we shall rdferthese latter scientists as
‘winners'. Those scientists who never won a NobetePwe term ‘nominees'. The
winners group contains twelve scientists who were namuhtor, but did not win, either
the Chemistry or Physics Prize, but instead won the NBbee for Physiology or
Medicine® No scientist won either the Prize in Literature ar Brize in Physiology-or-
Medicine in conjunction with the Chemistry or Phydirizes®

3 Non-Parametric Analysis

Average lifespan is just over 76 years, measured agé¢heuader the survival function
(Kaplan-Meier method). This is perhaps surprising for iteqqivalent to male life
expectancy for people born in the US in 2006, yet the lsamas born on average in
1876, predominantly in rich countries with comparable levelslifef expectancy.
However, it can most probably be explained by the fa&t &ll scientists in the sample

survived infancy.

The baseline characteristics of winners and nomineesharen in Table 1 (standard

deviations in parentheses).

Winners were born several years later in time tharsdéineple average, but the difference
is not statistically significant. Demographically, theot groups are similar. Two

potentially important differences are that winners ast hiominated for a Prize some ten

5 We count as a Physics winner a scientist who won the Pri2ayisiology-or-Medicine and who was nominated for
the Physics Prize, and similarly for chemists. This avdifishe necessity to somehow allow for “unsuccessful'
nominees who won a Physiology-or-Medicine Prize @indéving to lose 12 winners.

® No individual has both won the Nobel Peace Prize and beemanadifor (without winning) the Chemistry or
Physics Prizes. However, Linus Pauling won both the Clign(k954) and Peace (1962) Prizes.



years earlier on average than are nominees, andsara@hinated in more than 1.5 times

as many distinct years.

Second, we also decompose the data for each individizal. Hihere appear to be more
observations here due to the presence of 34 scientistsmef® nominated at various
times for both Prizes. The statistics reveal somallsheterogeneity between Prizes.
Physicists lived almost a year longer than Chemisitr&k the Physics Prize has tended
to draw from a smaller pool of scientists, with scstifirst being nominated at a
younger age and winning at a younger age also. Neverthatdsast for the raw data, we
cannot reject the hypothesis that the estimated surwivatibns for each Prize are the

same using a log-rank test.

These raw data yield a first opportunity to assess the hggistthat survival of winners

differs from that of nominees.

In uncensored populations we calculate mean lifespantlglirée censored populations
we predict mean lifespan as the area under the rélexamival function. Using the
survival functions for winners and nominees (Figure 1), wkaee estimated to live 1.4
years (77.2 v. 75.8) longer than nominees, which breaks dowan &dfect of 1.3 extra
years in Chemistry (76.6 v. 75.3) and 1.2 extra years in Phiysicé v. 76.2F However,
the inferences we can make from these results areedinfPerhaps unsurprisingly, there
is too much noise in the raw data to be able to shaiiststal significance at
conventional levels for these differences: we canrsiingjuish the survival functions for

winners and nominees in Figure 1 using a log-rank test.

Second, these reported differences cannot be given al catéspretation, for reasons

” That winners were nominated 10 years earlier on averagesssiggat they arguably had more, and earlier, inherent
status than did nominees. This does not affect the nature tefsthgescribed in this paper, but it could potentially lead
to an underestimation of the true effect (if, hypothetcathose who went on to win already knew that they were
particularly distinguished scientists, and thus gained pssghologically, from the award of the Prize per se).

8 The apparent discrepancy here is due to the effect aftistenominated for both Prizes and the effects of rogndi



already discussed.
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Figure 1: Survival Function for Winners (solid line) and Nominees (dashed line)

There are, however, simple non-parametric tests daataddress the issue of reverse
causality. If we take two identically aged scientistse avho will never win a Nobel
Prize, and another who has already won a Nobel ,Rhea later observed differences in
lifespan cannot be explained in terms of a causal prdo@sslongevity to winning a
Nobel Prize. We build on this idea.

Let the observed lifespan of each nominede denoted_?‘ and of each winner, L.

Denote the age at which each winewon a Nobel Prize agy". A simple test is to
compare for each winner the extra years of life livegtravinning a Nobel Prize
(LYV —AW) with E; [L'J“ -AY|L) 2 AWJ, that is, the expected number of years lived by a

nominee after agé#)" , conditional on having reached ag¢ . Under the null hypothesis

10



that winning a Nobel Prize has no effect on longevitg, ttho series of humbers should
have the same mean. However, this test may have lexerpagainst the null hypothesis
because it over-samples from the longest-lived nomindestend to be those born latest
in the sample. To control for the growth of life ex@exty over time, we limit the set of
nominees over which we take expectations to those bahmnva small window of time

of the winner. Lookingt1 year around a winner's year of birth we term a window of

three years (looking: 2 years corresponds to a window of five years, and so on).

This test matches each winner with one or more nomibessin almost the same year
as the winner. The algorithm used to group the data seatobin forwards and
backwards in time around each winner's birth year to fihch@ahinees born within a

window period of three years. If at least one nomifeis found such thaL'j“ > A" then
the winner is said to be matched. If not all winnersmaa¢ched, the algorithm increases

the window size by+2 and begins again. Therefore, the window size eventually
employed is the smallest that enables us to mattheallinners in the sample.

To obtain an estimate of the upward bias in the longevitywiofiers due to reverse
causation, we can compare the difference in means tin@rest using the conditional

expectationE, [L'J“ -AY|L) 2 AWJ with an otherwise identical test that instead engploy

the unconditional expectatiok, [L'J“ —AWJ.9 A problem with implementing this test is

that three scientists in our sample are still alive.what follows, we assume for
simplicity that each will die in the final time pediq2006), which will under-estimate
their true lifespans. We show later that our qualigatiindings are robust to more

extreme assumptions about their average lifespan.

The results of the conditional and unconditional ahiig test are reported in Table 2.
These are respectively for the full sample; the USw&;European Union (EU); the most

Since we are computing an unconditional mean we need only chedkéhatexists at least one nominee in the

window, the condition that'}l > /\-W being redundant.

11



represented EU country (Germany); and the sample broken bgrize. "Conditional’
here means that winners are matched only to nomineés wihdow who were alive at
the age the winner won the Nobel Prize. The third andtfooolumns report the
difference in means between the lifespan of winners andnees for the conditional and
unconditional tests respectively. The uncondition#feences are, by definition,
uncorrected for bias, and we would therefore expect theme positive. However, under
the null hypothesis that the Nobel Prize has no etiedongevity, we would expect our
corrected conditional estimates to lie around zeroh wadme estimates positive and
others negative, due to the presence of noise in the @atdrary to this prediction, in
Table 2 we find positive differences in all the subsampdesidered and for the sample

as a whole. Winners outlive nominees.

It is noticeable that the estimated effect is largerthe single country sub-samples
relative to those that mix scientists from differecbuntries. This suggests that
heterogeneities in the matches can obscure the longsftatst. In particular, we obtain
estimates exceeding one and two years respectiveljn/doGermany and the USA. For
the matching test applied to the full sample, we findidsge so serious that we perform
a further test that controls for unexplained variationangevity across countries. In
addition to restricting the expectation to nomineaiwithe window, we further remove
from the expectation nominees of a different natiby&b the winner. Under this stricter
matching rule it becomes impossible to match all winmatisout allowing the window
size to converge towards the span of the full sampl¢hé row labelled "All (controls
only of winner's nationality)' we present the resultsdovindow-size of 13 years (the
results at other window sizes being comparable). This guveesignificantly increases
our longevity estimates for the full sample by around-tinmds of a year.

Comparing the third and fourth columns yields initial estemaof the effect of
conditioning on nominees living to at least the age thmitched winner won a Nobel
Prize. These estimates range from 2.56 years for héolbnly 0.67 years for the EU.
This is, then, an initial measure of the extent tocwhwinners wrongly appear to live

12



longer due to causality from longevity to winning a Nobek&riA final thing to note

from Table 2 is that the conditional test appears tcerbate differences between the
two Prizes, with no apparent winning effect visible fag Bhysics Prize. Again, however,
it is worth treating this apparent finding with cautiontlas Physics and Chemistry sub-

samples are heterogeneous in many respects.

The three scientists still alive have a current ayerage of 90.7 years. It is a
simplification to assume that all die in 2006. Were weassume that all three lived to
100, the conditional estimate for the full sample fadl9.27. Were they to live to 110 it
falls again to 0.19, but nevertheless remains positiveeeSafl three are chemists, the
0.04 years of the Physics test is unaffected. One o$diemtists is German, but is not
matched to any German winner by the grouping algorithm, es@#rman result of 1.30
years is unaffected. Another of the scientists is Acaa. Were he to live even to 110,
we still estimate a 1.87 year difference for the US¥e conclude that our qualitative
conclusions are robust to reasonable assumptions reamgethe lifespans of those

scientists still alive.

Given the amount of noise in lifespan data, the sizeample, and the relatively small
effect we are trying to isolate, we would not expecfind statistical significance at
conventional levels from such a test. Nevertheldssfact that the conditional matching
test yields positive estimates from the full sampid all the main sub-samples, with the
estimates in the most homogeneous sub-samples beihgytesst, is suggestive.

The "All' result of one-third of a year from winning @&l Prize is probably too low.
When Americans are matched with fellow Americans, Gaenaith Germans, and EU
scientists with others from the EU, the longevitfeets of winning are between two-
thirds of a year and 2 years. However, it is true tp tbat the non-parametric tests
considered here are not capable of providing precise measiuthe degree to which

winners out-live nominees. In the next section we addhissssue.

13



4  Semi-Parametric Analysis

We now estimate a hazard model to the data. The adyaaofahis approach over that of
the previous section is that we can produce estimateékeoéffect of longevity from
winning a Nobel Prize in an environment where we controkbnfounding influences,
including the possibility that there might exist importaources of status other than

winning a Nobel Prize.

The workhorses of much survival analysis in economiesthe Mixed Proportional
Hazards (MPH) model and the Proportional Hazards (PHjemorhey represent a
compromise between possibly over-specified fully paramebrms and the non-
parametric approaches discussed in the previous sectienMPi model includes the
PH as a special case, but has the advantage of ajldanrunobserved heterogeneity at
the cost of an additional parameter. We estimate bmttlels and perform a Likelihood
Ratio Test of the additional value of the extra hmdeneity parameter versus the PH
model. For each regression equation, we find that thei@alali Likelihood between the
MPH and PH models is insufficient to justify the aduh&l parameter. We therefore
present results for the more parsimonious PH model. praportionality assumption
maintained in the PH model cannot be rejected based twbal ¢est using the unscaled
Schoenfeld residuals, or from tests on the individuahgates. Analysis of the Cox-
Snell residuals suggests that the PH model provides a geaoalldi to the data.

In the first instance we measure time from the ddteih, thereby conforming the
analysis to that of longevity. In choosing the covasatve control for systematic
differences between winners and nominees on dimensiahsatl possible sources of
status (other than from winning a Nobel Prize). It might that being a successful
scientist over a prolonged period is an important soofetatus independent of winning
the Prize. This would produce confounding influences since wdrare nominated over
1.8 times more years than nominees (Table 1). We ther@folude as a covariate the
number of distinct years each scientist was nomihé&te either of the two Prizes: the
idea being that scientists were at the top of thepeasve fields during the period in

14



which they received nominations. The measure does not welkwith respect to
winners as they typically cease to be nominated aftenimg the Prize. Nevertheless, if
time at or near the top is what is important, we waadgect this to show up in an

analysis of the nominees alone.

A second variable we include is an individual's age at fieshination, for this could
influence our results in a number of ways. On thelw®, in essentially all professions,
those who rise fastest are regarded highly, and therefgoy high social status. The
ability to reach the top early in life may also be iadicator of underlying genetic
gualities. Alternatively, it may be that there is addéiph over time to boosts to status. It
might be better to boost status later in life, atreetwhen resistance to disease would be
more valuable. Again, risk of confounding arises since winaerdirst nominated almost
ten years younger than nominees (Table 1). In additoimgse controls, we allow for
systematic differences between the two Prizes by defirimg dummy variable
'‘Chemistry’ that takes a value of one for scientistsiinated in the Chemistry Prize. We

include dummies for country-specific effects.

Finally, within the regression context we must still dealh the issue of reverse
causality. This is done by using time-dependent covarmtidsn the PH model.
Specifically, we estimate a model in which there &ep function for winning a Nobel
Prize, such that a scientist is coded as a nomineetheyilwin the Prize, and as a winner
thereafter.

4.1 Results

Table 3 contains the results when time-zero is tlae g€ birth. We term the analyses in
Table 3 as probability-of-death' equations, which, whileliterally accurate, is to make
clear that negative entries are associated with loogserved lifespans, while positive
entries are associated with shorter observed lifespitore precisely, the columns
marked "% Mortality' show the percentage change in tlhivelmortality rate associated

with a given covariate.

15



In regression I, winning a Nobel Prize is associated @itB2% decline in relative
mortality. The comparable analysis of Oscar winnerd aominees by Redelmeier &
Singh (2001a) reported a 24-25% decline in relative mortalggnation of the baseline
survival function allows us to convert these estimatés differences in expected
lifespan. Doing this, the implied difference in yeat$ife between winners and nominees
is 3.6 years (78.7 v. 75.2). Consistent with expectati@nfimd evidence of increasing
life expectancy across the period of the sample, elgmivao a decline in relative
mortality of 1.6%. Paralleling the findings of Table 1, also find an increased mortality
risk associated with chemists relative to physicistsioabh we are unsure as to why.
Age at first nomination is also found to be a stronglister of longevity, with those
older at first nomination living longer. However, integping this latter finding causally is
dangerous.

In regression Il we add the “years nominated (#)' coeadatl additional controls. The
“exposed to radiation' dummy is for three scientists(Heecquerel, Frederic Joliot &
Wilhelm Rontgen) who are known to have been exposedroflil amounts of radiation
in the course of their research, at a time when théheffects of doing so were not fully
understood. Two other prominent scientists (Marie and @€urie) would also have
entered this category were they not excluded on other growfaalso know that at least
two outliers in our data are scientists who commiti@dide (Hans Fischer and Rudolf
Schoenheimer). We decided that scientists who were edptus radiation and who
committed suicide should not be excluded from the amalysithe case of suicide the
cause of death cannot be assumed exogenous to the indivithilalthe extent to which
radiation shortened the lives of particular scientists only be guessed at, not proved.
Nevertheless, it would be disconcerting if our reshitgjed on such factors, so we test
for such a possibility. In Regression Il, eliminating suciergtists increases slightly our
estimate of the effect of winning, though has little effen the confidence intervals.
Estimates for the other parameters are relativelyhamged. The number of years a
scientist was nominated appears to be associated widtl seductions in relative
mortality risk, but the effect falls short of convemal significance levels.
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Regressions Il and IV are analogous to | and II, but wevadjust for the bias caused by
reverse causality by specifying the winner covariate asyx@dependent step-function.
The effect of this change is to reduce the estimated idrogdative mortality of winning
from 32.4% to 25.3%. The co-efficient is sufficiently vebktimated for this to be
significant at the 5% level. Redelmeier & Singh (2001a)mede a 20% relative
reduction for Oscar winners and nominees with a timewvgrstep function. Converting
our finding into life expectancy, we obtain a differermie2.6 years (77.7 v. 75.1)
between winners and nominees. There appear to be feakedifes in the estimation of
the remaining variables relative to the analysis wiled covariates. Regression IV
shows that these qualitative conclusions continue td holthe presence of further

controls.

The positive co-efficient estimated on the "Age &t fitomination' covariate contains a
possible upward bias due to endogeneity effects. Furthermerenow from Table 1 that
winners are around 10 years younger than nomineessamnbmination, so would be
expected to have shorter lifespans than nomineese &imners actually live longer than
nominees in the data, this has to accounted for by anrdpwhkiased Winner co-
efficient.

To check for this effect, we re-estimate the PH mad&ing the year of first nomination
as time-zero. Results for this test are shown in Tébl¢ere, as well as allowing for age
at first nomination, we also allow for the year @&tf nomination to capture any time
trend due to life expectancy changes or changes in theager age of nominated
scientists. Fixed covariate analysis (I and 1) reveal28.7% reduction in relative
mortality from winning the Prize. As anticipated, this lesver than the equivalent
estimate taking time-zero as birth. The calculatidghsugh still subject to bias from
reverse causation, suggest that winners live 3.1 yeagsridnan do nominees. Although
a higher age at first nomination is associated with feaxéra years, the 9% increase in
relative mortality is relatively modest, suggestingt tygars pre first-nomination are not
perfect substitutes with years post first-nominationh&atthose who are nominated later
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in life appear to benefit the most in increased longevit

Turning now to the time-varying covariate approach (regvasdill and IV of Table 4),
we estimate a reduction in relative mortality of 20.6%g(ession Ill), which is here
significant at the 5% level. As anticipated, this effiscagain smaller than the estimate
obtained taking time-zero as birth. In the final colufanof Table 4, the Winner co-
efficient fractionally drops below significance at tB& level. The point estimate is
effectively the same as that in the previous equatiach tlae case for including the three
extra controls is arguably weak as none approaches camnansignificance levels.
Calculating the implied longevity differences yields tasult that winners live 2.15 years
longer than do nominees. The analyses of Redelmeiangh$2001a,b) do not perform
this test and therefore do not allow fully for possitdeerse causality and endogeneity
biases. Indeed Sylvestre et al. (2006) recalculate Redel&&argh’'s (2001a) result on
Oscar winners, allowing for such potential biases, anchréee finding that their 3.6 year
estimate becomes closer to one year, and not signifycdifferent from zero at the 95%

confidence level.

4.2 Winners, Nominees, and Money

Breaking the sample down into winners and nomineewsltest of further hypotheses.
First, one possible reason why the ‘years nominated c@fariate may appear
insignificant in the pooled analysis is that winners cdsseg nominated after winning
the Prize. Nevertheless, were a prolonged period ofmratians an important source of
status we would expect this to be evident when analyzangdminees separately.

Second, it is interesting to examine whether the ecanboost from winning a Nobel
Prize may be a source of improved longevity (by the natutkeir data Redelmeier &
Singh were unable to explore the role of money).hddgh winners do donate a
proportion of their prize-money, we can be reasonalng shat winning a Nobel Prize
never harms the bank balance. Our approach is to teatr@ationship between the real

value of the Nobel prize-money and longevity of itgpmemnts. The null hypothesis is that

18



the marginal wealth effect from differences in thal alue of the Prize on longevity is
zero. The test is aided by the fact that over thersyélaere have been substantial
fluctuations in the real value of the Prize (Figure 2hnirthe turn of the century until
1920 the Prize lost more than two-thirds of its real vaider something of a recovery
in the 1930's it fell to new lows in the 1940's. It was waiil the early 1990's that the
prize-fund exceeded that of the inaugural Prize in 1901 in realst€elhird, we can
examine whether there is any relationship betweenr#iatidn of a Nobel Prize won and
longevity: do scientists awarded a full Nobel Prize lveger than scientists awarded
only one-quarter of the Priz€?
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Figure 2: Real Value of the Nobel Prize

The results of this analysis are shown in Table 5. Weated data on the fraction of the
Nobel Prize won by each scientist in the winner grauml the real value of the prize-
fund (in thousand Swedish Kronor). The covariate "Phkmney' is the interaction
between the fraction of the Prize won and the totalepfund (i.e. the amount the

10 Winning multiple Nobel Prizes may also be associated agitiitional status. However, as only two people have
ever won more than one Nobel Prize, there are not thealat@amine this issue.
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scientist actually received). Regression | in Table 5 shitvat, amongst the winners, age
at first nomination is a statistically significant gigtor of longevity, with an implied
reduction in relative mortality of around 3%. However, tbisiclusion must again be
treated with caution due to endogeneity bias. Neverthetass result, and those in
previous sections, suggests to us that the weight of ewdawars the position that those
who enter the fray later reap greater rewards in longéewte fraction of the Prize won is
poorly determined but, if anything, enters with an unexpectgutbiat implies that the
higher the fraction, the higher the mortality risk. Hwer, even were this effect
statistically significant, it would not constitute deeésevidence against the importance
of pure status, as arguably there is no important statiesetite for outright as opposed
to shared winners: scientists who win any fraction dfiabel Prize are in common

parlance said to have won a Nobel Prize.

Importantly, there is no statistically discernibléat®nship between either the real value
of the total prize fund or the real value of the amaaneived by the individual scientist.
The finding is compatible with existing evidence, presentethénintroduction, on the
apparently weak role of income and wealth in explainingthealtcomes.

Turning to nominees (regressions Ill and 1V of Table 5) fime no effect of the number
of years of nominations on longevity. This is consisteith the result of Redelmeier &
Singh (2001a), who show that controlling for exposuresdhmulate over time, such as
total films, and total nominations, has a negligiblepact on their estimate of the
longevity effect of winning an Oscar. The positive caeg#ht implies that, if anything,
more years of nominations are associated with shiifigepans. Perhaps consistent with
this, some research in social psychology suggeststbawvell-being of those who just
miss out on a prize is reduced by the tendency to think albat might have been
(Medvec, Gilovich & Madey, 1995).

This paper might be viewed as an attempt to move forwand fihe contradictory Oscar

results of Redelmeier & Singh (2001a,b) and Miskie ¢2@03). Redelmeier & Singh's
(2001b) own account of their mixed findings rests upon the tideabehavioral factors
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may be obscuring the underlying effect of social statusongevity: while actors are
highly visible and must preserve their image, screemsriige a life of anonymity,
which permits a far wider range of behavior. There sesrason to be cautious of such
an explanation, however, for the average estimatedpln of all screenwriters (both
winners and nominees) exceeds the equivalent estimagdl ftors (76.9 v. 76.8), and
the theory does not explain why Oscar-winning screemsrigeipposedly engage in
behavior more deleterious to health than do other seréers. Nevertheless, were
behavioral influences the true culprit, we would arguedbatstudy is less susceptible to
such factors. So far as we know, academics are not nebfer the mixture of drugs,
drink, sex, violence, monstrous egos, gangsterism, speedyahtkess that Davey Smith
(2001) argues characterizes the lives of Hollywood dirsctor

5 Concluson

This paper finds that Nobel Prize winners go on to hamgdr lives than scientists who
are merely nominated. Although it seems sensible to dtgaresults cautiously, they are
consistent with some form of link between status angévity. We considered a sample
of 524 of the world's top scientists from the firstflwdlthe 20th century. These scientists
made contributions of such significance to their digogd that they were nominated at
least once for the Nobel Prizes in either Physic€lhemistry. We set ourselves the
seemingly demanding task of finding a systematic differendaée longevity between

scientists who had actually won the Nobel Prize anoséhwho had only been

nominated-!

Two forms of empirical test are explored in the papest, the simplest evidence comes
from within-country matched tests. These are done byngawinners with nominees
drawn solely from the same nation or group. Our matahmchinees were born in
approximately the same year as the winning scientisivemd alive when their matched
winner was awarded the Prize. For the USA, for exanibddel Prize winners live 2.08

1 It is perhaps worth recording that when we began this exevee were doubtful that, once corrections had been
made, there would be a discernible effect in the data.
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years longer than matched American nominees. For Ggrrttae figure is an extra 1.30
years of life. For Europeans, it is 0.69 years.

Second, semi-parametric Cox survival estimations are udegt. controlling for other
factors -- most significantly the possibility of resercausation from longevity to winning
a Nobel Prize -- the paper’s best estimate is thahevs live approximately two years
longer than do nominees. Tests amongst the winnersl neva&lationship between the
real value of the Prize and longevity. Status, ratihen imoney, appears to be responsible
for our effect.

It might be argued that an approximately two-year galife@apan from winning a Nobel

Prize is a small number of extra years. However,cth&rols here are extraordinarily
successful scientists. By any usual standard, all arestagus individuals. If the idea that
social status improves lifespan is truly correct, tize sif the effect may in a practical

sense be larger in a more normal population of people.
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Tables

Table 1: Means and Standard Deviations

ot Winners Nominees Chemistry Physics
Characteristics (n=135) (n = 389) (n = 296) (n=262)
: 1881 1875 1876 1876
Mean year of birth (194 219 L) 2L1)
Mean lifespan 77.16 75.80 75.62 76.51
- oAt 43.36 53.14 51.77 48.52
Mean age at first nomination 0.12) (15.4) 17 (15.0)
i 50.76 52.56 48.74
Mean age of winning 102) N/A ©.47) (10.4)
; 5.32 2.93 3.43 4.08
Mean number of years nominated 3 06) 527 366) (3.90)
US nationality (%) 22.2 26.0 24.7 24.8
European nationality (%) 74.8 70.0 72.6 70.2

Table 2: Extra Yearsof Lifefrom Winning (A Matching Test)

Window Matched Conditional Test Unconditional Test Diff.

(Years) Winners (#) Diff. (Years) (Years)
USA* 3 30 2.08 4.64
Germany* 3 38 1.30 2.45
EU* 5 102 0.69 1.36
All 3 135 0.33 1.38
All * ( c9ntrolsare9n|y .Of ) 13 125 0.99

winner'snationality

Physics* 3 77 0.04 0.83
Chemistry* 5 79 1.35 2.75

* Each winner is matched only with controls from shaene nationality, continent or scientific disciglias specified.
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Table 3: Probability-of-Death Equations (Time-Zero: Year of Birth)

Fixed Covariates Time-Varying Covariates
| Il Il \Y
% Mortality  95% Conf. % Mortality  95% Conf % Mortality 95@onf % Mortality 95% Conf

Winner -32.4%% (-46;-15) -33.6%** (-48;-16) -25.3%* (-41;-5.9) -25.7%* (-42;-5.6)
Age at ft nomination -3.4%** (-4.5;-2.3) -3.5%** (-4.7;-2.4) -3.2%** (-4.3;-2.1) -3.4%%* (-4.6;-2.2)
Birth year -1.6%** (-2.3;1.0) -1 7R (-2.4;-1.0) -1.6%** (-2.2;-0.9) -1.6%*=* @2.3;-0.9)
Chemistry 25.2%* (3.7;51) 25.8** (4.1;52) 23.9** (2.6;49) 24.5%* (3.1;50)
Years nominated (#) -0.8 (-3.6;2.0) -1.3 (-4.0;1.5)
Exposed to radiation 275.9*%* (7.4;1,216) 236.1* (-3.5;1,071)
Committed suicide 1,351 %** (214;6,606) 1,235%** (190;6,041)
Country Dummies

USA -28.6%** (-43;-10) -28.6%** (-43;-10) -27.8%** (-43;-9.0) -27.9%%* (-43;-9.0)
France -38.4%%* (-54;-18) -38.2%%* (-54;-17) -36.8%%* (-53;-15) -36.6%** (-53;-15)

Note: *** denotes significance at 1%, ** at 5%, and * at 10%.




Table 4: Probability-of-Death Equations (Time-Zero: Year of First Nomination)

Fixed Covariates

Time-Varying Covariates

| 1l 1 1\

% Mortality  95% Conf. % Mortality 95% Conf % Mortality 95@onf % Mortality 95% Conf
Winner -28.7%** (-43;-11) -28.9%** (-44;-9.9) -20.6** (-36;-0.2) -20.4* (-37;0.9)
Age at ft nomination Q.3+ (8.2;10) Q.3 (8.1;10) Q.5+ (8.4;11) Q. 4% (8.3;11)
Year of T* nomination -1.6%** (-2.2;-0.9) -1.6%** (-2.3;-0.9) -1.5%** (-2.2;-0.9) -1.6%** (-2.3;-0.9)
Chemistry 29.1%** (6.7;56) 29.9%** (7.4;57) 27.8** (5.7;55) 28.9%** (6.4;56)
Years nominated (#) -1.0 (-3.7;1.8) -1.5 (-4.2;1.3)
Exposed to radiation 193.0* (-17;930) 166.2 (-24,835)
Committed suicide 407.0 (-35;3,850) 369.7 (-40;3,555)
Country Dummies
USA -28.6%** (-43;-10) -28.8%** (-44;-10) -27.8%%* (-43;-8.8) -28.1%* (-43;-9.2)
France -38.1%%* (-54;-17) -37.9%%* (-54;-17) -36.5%** (-53;-15) -36.4%%* (-53;-14)
Belgium 186.8* (-0.3;725) 187.6** (0.0;727) 196.3** (3.1;752) 196.5** (3.1;753)

Note: *** denotes significance at 1%, ** at 5%, and * at 10%.
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Table 5: Probability-of-Death Equations by Winner/Nominee

Winners Only Nominees Only
| Il 1l \Y

% Mortality 95% Conf. % Mortality 95% Conf % Mortality  95@onf % Mortality 95% Conf
Years Nominated (#) 2.7 (-7.8;2.8) -3.4 (-8.6;2.1) 0.7 (-2.7;4.4) 0.8 (-2.7;4.4)
Age at ft nomination -3.3** (-5.9;-0.6) -4, 3% (-7.1;-1.4) -3.2%%* (-4.5;-1.9) -3.2%** (-4.5;-1.9)
Birth Year -1.9* (-3.7;-0.1) -2.4%% (-4.3;-0.4) -1.4%%* (-2.2;-0.6) -1.4%%=x (-2.2;-0.6)
Fraction of Prize Won 35.3 (-69;482) 35.5 (-69;485)
Total Prize Value 0.8 (-1.2;2.8) 0.7 (-1.3;2.7)
Prize Money -0.4 (-2.5;1.6) -0.5 (-2.6;1.6)
Chemistry 35.5 (-8.1;100) 24.6** (0.2;55) 24.0* (-0.3;54)
Exposed to radiation 188.9* (-17;905)
Committed suicide 773.0%* (14;6,595) 24,308**  (2,089;272,025)
Country Dummies
USA -34.4%%* (-50;-14) -35,2%%* (-50;-15)
France -42 .8*x* (-58;-21) -43.0%** (-58;-22)
ltaly 22,640  (1,236;388,140)  23,197**=  (1,256;400,019)

Note: *** denotes significance at 1%, ** at 5%, and * at 10%.
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