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CEBI research agenda

Circumstances
Differences in

bequests from parents \ Inequality

Differences in
wealth

Behavior
Differences in patience
and risk willingness
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CEBI team

Economics, Experimental Economics, Behavioral Economics, Household
Finance, Political Economy, Microeconometrics...
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Examples of research projects

Trends over time in inequality?

Role of tax evasion for inequality in society?

Role of children for gender inequality?

Effects of bequest on wealth inequality?

Do differences in patience contribute to wealth inequality?
Relationship btw. preference parameters (patience, risk
willingness, altruism) and criminal behaviour?

Why do some people get into financial trouble?

Is the correlation across generations in education governed by
nature or nurture?

....and many more
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Health inequality
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Health inequality
Definition: Differences in health status between different
population groups

A key measure: Differences in life expectancy (LE) across
different income classes

How big? Development over time? Underlying driving
forces?
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Recent research

Chetty et al. JAMA 2016)
Large inequality in LE and Income at age 40 and life expectancy
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This work proposes a method to compute the income gradient in
period life expectancy that accounts for income mobility. Using
income and mortality records of the Danish population over the
period 1980-2013, we validate the method and provide estimates
of the income gradient. The period life expectancy of individu-
als at a certain age, and belonging to a certain income dass, is
normally computed by using the mortality of older cohorts in the
same income class. This approach does not take into account that
a substantial fraction of the population moves away from their
original income class, which leads to an upward bias in the esti-
mation of the income gradient in life expectancy. For 40-y-olds
in the bottom 5% of the income distribution, the risk of dying
before age 60 is overestimated by 25%. For the top 5% income
class, the risk of dying is underestimated by 20%. By incorpo-
rating a classic approach from the social mobility literature, we
provide a method that predicts income mobility and future mor-
tality simultaneously. With this method, the association between
income and life expectancy is lower throughout the income dis-
tribution. Without accounting for income mobility, the estimated
difference in life expectancy between persons in percentiles 20
and 80 in the income distribution is 4.6 y for males and 4.1 y for
females, while it is only half as big when accounting for mobility.
The estimated rise in life-expectancy inequality over time is also
halved when accounting for income mobility.

life expectancy | mortality | inequality | income mability

Lifc expectancy is strongly associated with income across soci-
eties and within societies (1-8). The relationship between
income class and life expectancy within a society is important for
evaluating equity and assessing the costs and benefits of public
health and social security policies (9-14). It is well established
that mortality is decreasing in income across individuals, and this
relationship is used to estimate the association between income
and life expectancy (6-8, 10, 15). An impressive recent study
(7) provides nonparametric estimates of the association between
income class and period life expectancy using tax return data for
the US population and shows that those in the top of the income
distribution at age 40 can expect to live nearly 15 y longer than
those in the bottom of the distribution.

The calculation of period life expectancy for a given age group
in a given year uses life tables with information about mortality of
older cohorts to estimate future mortality. In an unchanging soci-
ety, in which mortality rates are constant, period life expectancy
will equal the observed average life length. Period life expectancy
is, therefore, a useful summary measure of cross-sectional mor-
tality rates in a given year and is often used to study trends in
mortality (16).

When segregating period life expectancy by income class, the
mortality of older cohorts in the same income class is used to
estimate future mortality. This approach assumes that individu-
als stay in the same income classes over time, which is in contrast
to evidence in economics and sociology documenting significant
income mobility (17). As a consequence, estimates of period life
expectancy of the different income classes will in general not be
equal to the observed average life length, even when consider-
ing an unchanging society in which mortality and mobility rates

www._pnas.org/cgi/doi/10.1073/pnas. 1811455115

are constant. Some of the individuals originally in the top of the
income distribution within their cohort will move down in the dis-
tribution, while individuals in the bottom of the distribution will
tend to move up. Therefore, the method assigns too-high future
mortality rates to low-income classes and too-low rates to high-
income classes. This creates an upward bias in the estimation of
the income gradient in period life expectancy (18).

To see the potential quantitative importance, consider the
extreme case of perfect mobility, where income in 1y is uncorre-
lated with income in preceding years. In this case, life expectancy
of individuals alive 1y from now is independent of their current
income class, even when mortality rates vary strongly with income
at each age. Estimates not accounting for income mobility would
then point to a large income gradient in period life expectancy
for these individuals, although the true gradient is zero.

Table 1 uses our data to illustrate the actual degree of income
mobility in society and its importance for predicting future
mortality of different income classes. Among 40-y-old males
belonging to the bottom 5% of the income distribution, nearly
half of those alive at age 50 (43% to be exact) have moved up
in the income distribution (labeled movers), while the remaining
half have stayed in the bottom part of the distribution (labeled
stayers). Simularly, among individuals in the top 5% of the dis-
tribution, about half are movers, moving down in the income
distribution, while the other half are stayers. This mobility across
imcome classes is important for predictions of future mortality.
During the subsequent 10 y, from age 50 to 60, we find that
29% of the stayers in the bottom part of the distribution die, but
only 13.5% of the movers die. We observe the reverse pattern in
the top of the distribution, where 3.5% of the stayers die, while
5% of the movers die. This example illustrates the potential for

Significance

People in the bottom of the income distribution live shorter
lives than those in the top. This is an important dimension of
inequality in society. We demonstrate how forces of income
mobility are important for conclusions about inequality in
life expectancy. Some people escape poverty, and many peo-
ple at the top of the distribution only have high incomes
temporarily. Those moving out of an income class have very
different mortality patterns than those staying. We provide a
method that incorporates income mobility in calculations of
life-expectancy inequality. The good news is that the degree
of inequality in life expectancy is only half as big once
accounting for income mobility. The bad news is that inequal-

ity continues to rise.
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Inequality in life expectancy in Denmark
Average 1983-2013, standard method
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Measurement of life expectancy

Period life expectancy (LE) at age 40 in 2018

= Computed from information about mortality Age in 2018
rates of older cohorts observed in 2018 5 42D

= The computed LE will equal the observed & 4 ba
average life length of a forty year old if T a0tz

mortality rates are constant

= = Measure actual average life length of forty
year old individuals if society is unchanged

12
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Inequality in life expectancy

LE by income class at age 40 in 2018

= Aim: measure the actual average life length by income class of
forty year old individuals if society is unchanged

13
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Inequality in life expectancy

LE by income class at age 40 in 2018

= Aim: measure the actual average life length by income class of

forty year old individuals if society is unchanged

Standard approach

= Use older cohorts in same income class in
2018

= PL equal to actual average life length by
income class if mortality rates are constant
and mobility rates are zero (poor at age 40 >
poor at age 41, 42, ...)

Age in 2018

Cross-Section

42 7

417

- 12018
D42,Poor

L 12018
D41,Poor

40

2018

T D4O,Poor

14



.? Center for Economic Behavior and Inequality

Inequality in life expectancy

LE by income class at age 40 in 2018

Aim: measure the actual average life length by income class of
forty year old individuals if society is unchanged

Unchanged society = constant mortality and mobility rates

Aim: With constant mortality and mobility rates the computed
LE by income class should equal the observed average life
length of forty year old individuals by income class

15
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Is Income Mobility Important?

Substantial income mobility

From age 40 to 50:

1. About half of the 5 percent poorest move up the income
distribution

2. About half of the 5 percent richest move down the income
distribution

Income mobility is important for mortality

From age 50 to 60:

1. Those of the 5 percent poorest that move up are 50% less
likely to die

2. Those of the 5 percent richest that move down are 40%
more likely to die

= Standard approach is systematically biased
Exaggerates inequality in life expectancy

16
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What we do

1. Demonstrate large upward bias in standard method

2. Develop new method to measure inequality in life expectancy
Incorporates income mobility using classic model of social mobility from
Sociology

3. Validate method by combining register data on income from
tax returns with mortality records for all Danes since 1980

4. Provide new estimates of inequality in life expectancy

17
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Our Method

Use cross-sectional information about mortality and mobility
rates of cohorts age = 40 observed in a given year to predict
mortality and mobility of age 40 individuals

Age in 2018 Age in 2018
4 n2018 4 n2018
5 42 T Djz poor 42 1 Dyz Rich
9
< 411+ 2018 411 DZL8
8 41,Poor 41,Rich
)
2018 >< 2018
40 +Djo,poor 40+ Do ricn

18
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Our Method

Use cross-sectional information about mortality and mobility
rates of cohorts age = 40 observed in a given year to predict
mortality and mobility of age 40 individuals

Age in 2018 Age in 2018

4 n2018 4 2018

5 42 T Dg2 poor 42 7 Dap ricn
< 411+ 2018 411 DZL8

8 41,Poor 41,Rich

S

2018 2018

40 +Djo,poor 40 Dao rich

19
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Our Method

Use cross-sectional information about mortality and mobility
rates of cohorts age = 40 observed in a given year to predict
mortality and mobility of age 40 individuals

Age in 2018 Age in 2018
4 n2018 4 2018
5 42 T Dg2 poor 42 7 Dap ricn
< 411+ 2018 411 DZL8
8 41,Poor 41,Rich
S
2018 2018
40 +Djo,poor 40 Dao rich

Validate method by using panel data on mortality and income for
all Danes since 1980 (follow cohort + adjust analysis to account

for time variation)
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LE inequality half as big as previously thought
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LE inequality still increasing over time, but slope
half as big
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Smittende Sundhedsadfeerd

Evidens fra sundhedschok
i familien

(ENG: Family Health Behaviors,
Accepted in American Economic Review)

Itzik Fadlon (UC San Diego)
Torben Heien Nielsen (Kgbenhavns Universitet)
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Motivation

Sundhedsadfaard

Handlinger, investeringer eller forbrugsvalg, der
pavirker sundheds- og mortalitetsrisiko, er nggleinput
den individuelle produktion af sundhed

= Darlige vaner: rygning og druk
= Gode vaner: Forebyggende adfeerd (fx medicin)
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Motivation

Sundhedsadfaard

Handlinger, investeringer eller forbrugsvalg, der
pavirker sundheds- og mortalitetsrisiko, er nggleinput
den individuelle produktion af sundhed

= Darlige vaner: rygning og druk
= Gode vaner: Forebyggende adfeerd (fx medicin)

Familien

@konomisk forskning (teoretisk og empirisk) har lagt
vaegt pa at familien er med til at forme individuel
adfaerd, fx

= Deler financielle resources

= Pavirker hvor meget vi arbejder
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Motivation

P2 samme made spiller familien en kernerolle i vores
sundhedsadfaerd
via en reekke kanaler:

= Informationsflow (om arv og miljg)

= Hvordan vi opfatter risici

= Normer

» Bevidsthed og opmaerksomhed pa risici
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Motivation

P3 samme made spiller familien en kernerolle i vores
sundhedsadfaerd
via en raekke kanaler:

= Informationsflow (om arv og miljg)

= Hvordan vi opfatter risici

= Normer

= Bevidsthed og opmarksomhed pa risici

Men, at identificere en kausale sammenhange I hvordan
familien smitter hinanden med forskellig adfaerd er
uhyre udfordrende

= Uobserveret heterogenitet pa tvaers og indenfor
generationer
= Store datakrav
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Overblik

= I dette papir undersgger vi hvordan
sundhedsadfaerd har afsmittende effekter i
familien

= Vi estimerer kausale effekter af et
familiemedlems sundhedschok pa gvrige
familiemedlemmers forbrug af forebyggende
medicin og indikationer pa anvendelse af
sundhedssektoren som relaterer sig til
sundhedsadfeerd
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Overblik

= I dette papir undersgger vi hvordan
sundhedsadfaerd har afsmittende effekter i
familien

= Vi estimerer kausale effekter af et
familiemedlems sundhedschok pa gvrige
familiemedlemmers forbrug af forebyggende
medicin og indikationer pa anvendelse af
sundhedssektoren som relaterer sig til
sundhedsadfeerd

» I dag fokuserer jeg pa
egtefeeller/samboende, voksne bgrn og sgskende
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Overblik

= Vores estimeringsstrategi beror pa timingen af
sundhedschok

= Vi fglger familier hvor et medlem oplever et chok,
og sammenligner outcomes med familier, der
oplever det samme type chok ... f& ar senere

= Treament og control er ens ex-ante, men

realiseringstidspunktet af sundhedschok er
forskellige.

» Specifikt 5 ars forskel i realiseringen

» Pa den made kan vi fglge hvordan adfaerd spreder sig
i familien som tiden gar
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Data

= Vi identificerer familieband via Danmarks Statistiks
befolkningsdatabaser

= Dataseettet inkluderer
= Medicinforbrug
Kontakt til laegen
Hospitalskontakter
Mortalitetsdatabaser
Arbejdssteder
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Beskrivende statistik

Kardiovasculaere chok

Agtefaeller

Yngre (25-55)

Zldre (55-85)
Voksne bgrn
Yngre (25-40)

Zldre (40-65)
S@skende
Yngre (25-40)

Zldre (40-65)

Svigersgnner og —
daotre

Arbejdskolleger

Fatale chok
Aqgtefaeller

Voksne bgrn

Treatment
Control
Treatment
Control

Treatment
Control
Treatment
Control

Treatment
Control
Treatment
Control
Treatment
Control
Treatment
Control

Treatment
Control
Treatment
Control

Ar Alder Uddannelse  Andel Antal
(maneder)  Kvinder Individer
2002 46.7 155.4 72 20,381
2002 45.8 156.6 .704 28,699
2002.2 65.7 136 .64 37,828
2002.1 64.6 139 .60 36,392
2002 334 169 492 63,323
20019 33.1 170 492 68,437
2002.4 44.6 166.3 46 39,783
2002.3 44.14 167.4 463 32,926
2002.7 34.76 159.8 497 6,172
2002.5 34.50 159.62 488 11,809
2003.5 45.5 155.7 472 7,356
2003.4 45 156.2 4735 10,143
2002.6  38.7 168.7 495 86,874
2002.5 37.7 169.4 489 85,421
2002.2 48.2 161.5 .37 63,122
2002.1 48.1 161.6 .38 83,087
1996.5 63.2 118.3 72 255,994
1996.4 62.4 119.9 .70 341,329
2003.7 41.16 166.6 47 324,594
2003.7 405 167.5 473 395,861

Page 32
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Kardiovaskulare chok - Hovedresultater
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Kardiovaskulaere chok - Hovedresultater

= Vi undersgger akut hjerteinfarkt og karsygdomme i
hjernen

= Hvordan pavirker de andre familiemedlemmers
forebyggende adfaerd?

= Outcome: Statiner (forebyggende medicin)

= én pille om dagen (koster en krone)
= saenker kolesterol i blodet

og forebygger pa den made kardiovaskulare
chok

= Din laege vurderer din risiko pa baggrund af
» Blodprgve (der maler kolesterolniveauet i blodet)
= + alder, kgn, forhgjet blodtryk, rygerstatus, diabetiker
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FEgtefaelles forbrug af forebyggende medicin

Statinforbrug for aegtefeeller | deres velmagtsdage (25-55 ar)

.05 075
l I

Forbrug af Statiner

.025
|

-Ib
1
w
1
N
1
=
o
=
N
w
N

Time to Shock

——— (Control —*— Treatment

Page 35
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FEgtefalles forbrug af forebyggende medicin

Velmagtsdage

(25-55 ar)
(1)
-4 .0005
(.0010)
-3 .0003
(.0010)
-2 .0010
(.0008)
-1 0
0
0 .0039%***
(.0010)
1 0051 ***
(.0013)
2 .0070***
(.0017)
3 0101 ***
(.0020)
4 0117%**
(.0023)
Counterfactual .0786
% 2&ndring 14.90%
Antal Obs. 441,720
Antal Klynger 49,080

Page 36
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FEgtefalles forbrug af forebyggende medicin

Interaktion med sundhedssystemet, f(alder)

8
|

Antal ydelser hos leegen
7
|

40 50 60 70 80
Age Page 37
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FEgtefaelles forbrug af forebyggende medicin

Velmagtsdage Aldre
(25-55 ar) (55-85 ar)
(1) (2)
-4 .0005 -.0007
(.0010) (.0016)
-3 .0003 -.0006
(.0010) (.0014)
-2 .0010 -.0007
(.0008) (.0011)
-1 0 0
0 0
0 .0039%** .0023*
(.0010) (.0012)
1 L0051 *** .0093***
(.0013) (.0018)
2 .0070*** .0109***
(.0017) (.0022)
3 0107 *** .0104***
(.0020) (.0025)
4 0117%** 0123 **
(.0023) (.0028)
Counterfactual .0786 2284
% 2&ndring 14.90% 5.40%
Antal Obs. 441,720 667,980
Antal Klynger 49,080 74,220

Page 38
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FAEgtefaelles informationssggning
Kolesterolblodpraver

kolesterolbolpraver

Time to Shock

——— (Control

—&— Treatment

N

Page 39
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FEgtefaelles forebyggende adfaerd

Velmagtsdage Aldre Kolesterol
(25-55 ar) (55-85 ar) Test
(1) (2) (3)
-4 .0005 -.0007 -.0014
(.0010) (.0016) (.0044)
-3 .0003 -.0006 -.0011
(.0010) (.0014) (.0046)
-2 .0010 -.0007 -.0006
(.0008) (.0011) (.0045)
-1 0 0 0
0 0 0
0 .0039%** .0023* .0303***
(.0010) (.0012) (.0050)
1 L0051 *** .0093*** .0205***
(.0013) (.0018) (.0051)
2 .0070*** .0109%*** .0110**
(.0017) (.0022) (.0054)
3 0101 *** .0104*** .0157***
(.0020) (.0025) (.0057)
4 0117%** .0123%** 0172%**
(.0023) (.0028) (.0059)
Counterfactual .0786 2284 1031
% 2&ndring 14.90% 5.40% 29.4%
Antal Obs. 441,720 667,980 214,793
Antal Klynger 49,080 74,220 23,866
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Kardiovaskulaere chok - Mekanismer
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Heterogenitet

= Regearer folk mere hvis de er I hgjere risiko for
kardiovaskuleere chok?

Page 42
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FEgtefaellerespons og baggrundsrisiko

= T gkonometri-ord:
Interagerer det event-drevne forbrug med
baggrundsrisici?

= Vi praedikterer den underliggende risiko pa baggrund
af
= Alder, kgn, forhgjet blodtryk, diabetes og
uddannelse

= Og interagerer vores dif-in-dif estimator

" Y+ = a+ ftreat; +ypost;, + Ojtreat; X post; + AX; + €t
hvor: d; = 8y + 8,High Risk;
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FEgtefallerespons og baggrundsrisiko

xegtefeaellers
Statin forbrug

Treat x Post .0043**

(.0020)
Treat x Post x .0108***
High Risk (.0030)
Antal Obs. 715,692
Antal klynger 119,282

Page 44
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FEgtefaellerespons og baggrundsrisiko

Agtefxllers Agtefellers
Kolesterol Statin forbrug

Test
Treat x Post 0.0142*** .0019
(0.0043) (.0030)
Treat x Post x 0.0032 0097+
High Risk (.0055) (.0047)
Antal Obs. 231,519 202,199
Antal Klynger 28,940 28,940

Page 45
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Heterogenitet

= Hvad nu hvis folk allerede har risikoinformation fra
tidligere tests?

Page 46
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Kan vi komme tzettere pa mekanismen?

= AEgtefaeller, der allerede er blevet testet, har mere
information om deres risiko...

Page 47
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Kan vi komme tzettere pa mekanismen?

= AEgtefaeller, der allerede er blevet testet, har mere
information om deres risiko...

= ...men reagerer alligevel

Agtefaelles
Statin forbrug

(1)

Treat x Post 0178**
(.0080)
Antal obs. 45,787

Antal klynger 6,541

Page 48
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Delkonklusion

= Tilsammen viser resultaterne indtil videre, at

= Folk reagerer mere pa chok I familien,
= Hvis de har hgjere risiko
= Dvs. ny information driver noget af adfeerden

= Men gget opmaerksomhed og tydeligheden af
chokket spiller ogsa en rolle (salience)
» Folk med information reagerer ogsa
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Kardiovaskulaere chok - Mekanismer
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Intergenerationelle effekter

= Vi har indtil nu set pa effekter pa agtefzellers adfaerd

= Her Igber der ikke en blodlinje mellem
familiemedlemmerne
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Intergenerationelle effekter

= Vi har indtil nu set pa effekter pa agtefzellers adfaerd

= Her Igber der ikke en blodlinje mellem
familiemedlemmerne

= Det gor der fra foraeldre til bogrn
= Ved at undersgge effekter pa bgrns adfeaerd

kommer vi naermere pa ny information om en
arvelige risiko
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Voksne bgrn
Statin forbrug by yngre barn (25-40 ar)
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Voksne bgrn
Statin forbrug by yngre barn (40-65 ar)
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Voksne bgrn

= Et tidligt chok hos en foraeldre indeholder mere
information for barnet om den arvelige risiko

= Derfor undersgger vi om bgrn hvis foraeldre var
vyngre da de oplevede chokket reagerer mere...
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Voksne bgrn

= Et tidligt chok hos en foraeldre indeholder mere
information for barnet om den arvelige risiko

= Derfor undersgger vi om bgrn hvis foraeldre var
vyngre da de oplevede chokket reagerer mere...

Bgrn’s Statin Forbrug

Treat x Post -.00023***
Parent’s Age (.00008)
Treat x Post .00059%***
Own Age (.0001)
Antal Obs. 1,548,616

Antal klynger 97,265
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Intragenerationelle effekter

= Sgskende bakker denne analyse op.
= Her er alders- og informationsgabet mellem den

der oplever chokket og den adfzerden smitter af
pa minimeret
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Intragenerationelle effekter
Statin forbrug af Sgskende (25-40 ar)
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Intragenerationelle effekter
Statin forbrug af Sgskende (25-40 ar)
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I papiret finder vi

= At ogsd svigerbgrnene reagerer
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I papiret finder vi

» At 0gsa svigerbgrnene reagerer
= Men kun hvis de bor taet pa den der blev
ramt...
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I papiret finder vi

» At 0gsa svigerbgrnene reagerer
= Men kun hvis de bor taet pa den der blev ramt...
= (sd ude af syne ude af sind...)
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I papiret finder vi

= Arbejdskolleger reagerer
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I papiret finder vi

= Arbejdskolleger reagerer
= Men kun hvis de er taette... (samme alder og
stilling)
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I papiret finder vi

= Familier reagerer ogsa pa fatale chok
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I papiret finder vi

= Familier reagerer ogsa pa fatale chok

= Men I hgjere grad ved at forebygge selve
dgdsarsagen

Page 66



.. Center for Economic Behavior and Inequality

I papiret finder vi

= Familier reagerer ogsa pa fatale chok

= Men I hgjere grad ved at forebygge selve

dgdsarsagen
= Og nogen evidens for crowding out af andre

risikoforebyggende behandlinger (et darligt
“nudge”)
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I papiret finder vi

= Familier reagerer ogsa pa fatale chok

= Og selv hvis der ikke er information i chokket
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I papiret finder vi

= Familier reagerer ogsa pa fatale chok

= Og selv hvis der ikke er information i chokket

maend reagerer med gget cancer screening hvis
konen dode af bryst- eller ovariecancer
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Konklusion

= Vi finder kausale smittende sundhedsadfaerd I
familien

= Og det drives gennem mange kanaler

= Direkte afslgring af en arvelig risiko

= Indirekte afslgring af ny information (vi leerer at vi
er opvokset I et usundt miljg)

= Salience og opmaerksomhed
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Policy anbefalinger

= Policy-anbefalinger:

= Ligesom andre typer humankapital er sundhed
ogsa pavirkelig gennem forbedret adfserd

= Potentiale for reduktion i ulighed

= Udnyt situationer, hvor familien er modtagelig for
sundhedsforbedrende adfeerd:
Negative handelser kan have positive
konsekvenser for andre

» Men vaer opmaerksom pa potentielt darlige
“nudges”
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