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Multiple Decrement Life Tables

‘Are mortality projections always more pessimistic when
disaggregated by cause of death?’

Wilmoth, J. R. (1995)
Math. Popn. Studies, 5(4), pp.293–319
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Life Table Deaths: DNK, female; sum = 1
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Perturbations: DNK, female; sum = 1
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Singular Value Decomposition: DNK, female
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SVD: Multiple Causes of Death
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Cardio−Vascular Neoplasms Other diseases Respiratory Injury & Poison Digestive Infectious
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Rank 1: 82% Rank 2: 7% Rank 3: 3% Rank 4: 1% (not used)
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SVD: Time Vectors
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Cardio−Vascular Neoplasms Other diseases Respiratory Injury & Poison Digestive Infectious

−0.2

−0.1

0.0

0.1

0.2

−0.2

−0.1

0.0

0.1

0.2

−0.2

−0.1

0.0

0.1

0.2

R
ank 1

R
ank 2

R
ank 3

0 20 40 60 80 1000 20 40 60 80 1000 20 40 60 80 1000 20 40 60 80 1000 20 40 60 80 1000 20 40 60 80 1000 20 40 60 80 100

A
ge

 E
ffe

ct
s 

(s
ca

le
d)

France, 1955−2008, female: scaled singular vectors v

Jim Oeppen Forecasting Mortality by Cause of Death



Multiple Decrement Life Tables Compositional Arithmetic CoDa SVD Model Estimates Forecast Cause of Death Correlations

Outline

1 Multiple Decrement Life Tables

2 Compositional Arithmetic

3 CoDa SVD

4 Model Estimates

5 Forecast

6 Cause of Death Correlations

Jim Oeppen Forecasting Mortality by Cause of Death



Multiple Decrement Life Tables Compositional Arithmetic CoDa SVD Model Estimates Forecast Cause of Death Correlations

0.0

0.1

0.2

0.3

0.4

0.5

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

P
ro

po
rt

io
n

Group
Cardio−Vascular
Neoplasms
Other diseases
Respiratory
Injury & Poison
Digestive
Infectious

Type
Data
Est
Fcst

Deaths by Group of Causes: France, female

Jim Oeppen Forecasting Mortality by Cause of Death



Multiple Decrement Life Tables Compositional Arithmetic CoDa SVD Model Estimates Forecast Cause of Death Correlations

Fitted

Forecast

70

75

80

85

90

95

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Ye
ar

s

Data
Obs

Model
CoDa Rank 1
CoDa Rank 3
Lee−C Rank 1

Decrement
Single
Multiple

Life Expectancy at Birth: female

Jim Oeppen Forecasting Mortality by Cause of Death



Multiple Decrement Life Tables Compositional Arithmetic CoDa SVD Model Estimates Forecast Cause of Death Correlations

Outline

1 Multiple Decrement Life Tables

2 Compositional Arithmetic

3 CoDa SVD

4 Model Estimates

5 Forecast

6 Cause of Death Correlations

Jim Oeppen Forecasting Mortality by Cause of Death



Multiple Decrement Life Tables Compositional Arithmetic CoDa SVD Model Estimates Forecast Cause of Death Correlations

Cardio− 

 Vascular .64

Neoplasms

.81

.87

Other 

 diseases

.71

.50

.64

Injury & 

 Poison

.59

.81

.70

.54

Respiratory

.80

.67

.75

.71

.61

Digestive

.76

.71

.84

.66

.55

.70

Infectious

0

25

50

75

100
Age

Centred data: clr transform

Jim Oeppen Forecasting Mortality by Cause of Death



Multiple Decrement Life Tables Compositional Arithmetic CoDa SVD Model Estimates Forecast Cause of Death Correlations

Cardio− 

 Vascular .69

Neoplasms

.86

.91

Other 

 diseases

.79

.55

.69

Injury & 

 Poison

.63

.85

.72

.60

Respiratory

.89

.73

.81

.81

.66

Digestive

.82

.76

.89

.73

.58

.76

Infectious

0

25

50

75

100
Age

Fitted Centred data: clr transform

Jim Oeppen Forecasting Mortality by Cause of Death



Multiple Decrement Life Tables Compositional Arithmetic CoDa SVD Model Estimates Forecast Cause of Death Correlations

Cardio− 

 Vascular
.08

Neoplasms

.03

.12

Other 

 diseases

.01

−.02

.05

Injury & 

 Poison

.06

0

.10

−.10

Respiratory

.02

.03

.04

−.01

0

Digestive

.03

−.08

−.02

.01

−.03

.11

Infectious

0

25

50

75

100
Age

Compositional residuals: clr transform

Jim Oeppen Forecasting Mortality by Cause of Death


	Multiple Decrement Life Tables
	Compositional Arithmetic
	CoDa SVD
	Model Estimates
	Forecast
	Cause of Death Correlations

