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Who wants to live forever ?

Figure: Queen’s song who wants to live forever
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Data and Hypothesises

Data for the 50 US States, in years 2019, 2010 and 2000

Harvested on America’s Health Rankings and CDC websites

Hypothesis 1

The richest states have a higher life expectancy

Hypothesis 2

States with the healthiest lifestyle have a higher life expectancy

Hypothesis 3

Sunniest states have a higher life expectancy
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Life expectancy by state

Figure: life expectancy by state in 2019
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Descriptive statistics

Data Highest value Mean value Lowest score

GDP California (3 052 645) 421 962,5 Vermont(34 127,5)
Smoking West Virginia (25,2%) 16,65% Utah (9%)
med Rhode Island (274,9) 156,5 Idaho(96,6)
Drinking North Dakota(22,2%) 16,7% Utah(11,2%)
over weight Mississippi(40,8%) 32% Colorado(23,8%)
nb sunny day Arizona(193) 103 VT and WA(58)
air pol(µg/m3) California(12,6) 7,276 New Hampshire(4,1)
Inactivity Indiana(30,9%) 27,5% Arizona(24,1%)
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Figure: Percentage of adults who reported smoking at least 100
cigarettes in their lifetime and currently smoke daily or some days

Ashraf Fawaz, Pierre-Antoine Chabbert, Stéphane Salim How to live longer ?
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Figure: Percentage of adults who reported binge drinking (four or more
[females] or five or more [males] drinks on one occasion in the past 30
days) or heavy drinking (eight or more [females] or 15 or more [males]
drinks per week)
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Figure: Percentage of adults with a body mass index of 30.0 or higher
based on reported height and weight
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Figure: Percentage of adults who reported doing no physical activity or
exercise other than their regular job in the past 30 days
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Equation 01

We want to model life expectancy across the different states

The equation of our model can be written as :

life = β0 + β1gdp ∗ 10−7 + β2cig + β3drink + β5obesity +
β6med + β7sun + β8air + β9inac (E1)
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First regression : 2019

Figure: Eq01 output for 2019
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First regression : 2010

Figure: Eq01 output for 2010
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First regression : 2000

Figure: Eq01 output for 2000
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Robustness

Variables Units 2019 2010 2000
GDP Current million USD + + +
CIG Percentage smoking adults - - -

DRINK Percentage binge-drinking + + +
OBESITY Percentage BMI > 30 - - -
MED Number per 100,000 + + NA
SUN Number of clear days - + -
AIR Exposure in µg/m3 - + NA
INAC Percentage inac last 30 days + + -

Table: Signs of the variables’ coefficients
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Robustness

The coefficient of SUN has opposite signs from a year to
another

Let’s add a new variable, SUN2, and test whether or not this
new model is better

life = β0 + β1gdp ∗ 10−7 + β2cig + β3drink + β5obesity +
β6med + β7sun + β8sun

2 + β9air + β10inac
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Second regression : 2019

Figure: Eq02 output for 2019
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F test

We assume that all CAs hold

We want to test if the general model (Eq02) can be nested
within the restricted model (Eq01)

H0 : Rβ = r ,H1 : /H0

F =

(
û′R ûR

û′û
− 1

)(
n−k
q

)
H0∼ F (q, n − k)

if CA5 fails : qF
H0∼ χ2(q) as n → ∞
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F test

Figure: Eq02 : BPG test for heteroscedasticity
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F test

Figure: Eq02 : Jarque-Berra test
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F test

n = 50, k = 10, q = 1, û′R ûR = 37.29772, û′û = 29.28966

so qF = 10.94 > χ2
0.99 = 6.635

we rH0 and Eq02 cannot be restricted into Eq01

Inverse quadratic : Life expectancy will grow with sun until a
specific value
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Residuals

For example, the model is
underestimating the life
expectancy of Arkansas
(û4 = y4 − ŷ4 > 0)

Although it is one of the
poorest states, it is known
for its beautiful lakes,
rivers, and hot springs
which could maybe affect
life expectancy
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sun

∂life
∂sun = −0.00074sun+0.077

100 sunny days more per
year on average will result in
an increase of 3 ∗ 10−3 in
life expectancy

250 sunny days more per
year on average will result in
a decrease of -0.11 in life
expectancy

We must be careful with
these results
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smoking

∂life
∂cig = −0.24

10 % more smokers in a
state will result in a
decrease of -2.4 years in
its average life expectancy

It seems logic, this is what
we would expect
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obesity

∂life
∂obesity = −0.11

10 % more obese people
in a state will result in a
decrease of -1.1 years in
its average life expectancy

It seems logic, this is what
we would expect
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Figure: Queen celebrates 96th birthday in Sandringham
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