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For each data set used in the analysis, we provide a short description of the species
involved, the study size and the experimental design. Then, in a series of graphs, we show
the distributions of age at death, first comparing the raw data, a single Weibull distribution,
and the best mixture model, and then showing the distributions for the compents of the
mixture model.



1 Caenorhabdis elegans

Caenorhabdis elegans is a free-living nematode species and an often-used model organism.
Mortality data on C. elegans was obtained from a experiment by Chen et al. (2007). In this
experiment, the longevity of a standard wild-type strain (N2) and two long-lived mutant
strains (CLK-1 and DAF-2) were reported. Daily survival data on 1000 individuals of the
N2 strain and 800 individuals of each of the mutant strains were available.

C. elegans: Raw data and fitted mixtures of Weibull functions
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Figure 1.1: Age-at-death of C. elegans: raw data (red), modelled as single Weibull function (black)
and modelled as a mixture of Weibull functions(blue) for a) the N2 strain (one group), b) the CLK-1
strain (two subgroups), ¢) the DAF-2 strain (two subgroups) and d) all strains combined (4 sub-

groups).



C. elegans: Components of the mixtures
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Figure 1.2: C. elegans: the mixture of Weibull functions and its components for a) the N2 strain
(one group), b) the CLK-1 strain (two subgroups), ¢) the DAF-2 strain (two subgroups) and d) all

strains combined (4 subgroups).



2 Pediculus humanus (Human louse)

The human louse (Pediculus humanus L.) is a small, wingless insect. Human lice are obligate
parasites of humans, that is, they normally feed exclusively in human blood, but they can
be reared successfully in the lab on rabbits. The life cycle consists of the egg, three larval
instars and the adult stage. Data on adult survival of head lice were obtained from a study
by Evans and Smith (1952), in which 800 freshly emerged adults (400 males and 400 females)
were kept in mixed colonies. The mean duration of life was 17.6 for both males and females,
there was no significant difference between the two sexes.

Head louse: Raw data and fitted mixtures of Weibull functions

0.06 T T T T 0.07 T
—Raw data —Raw data
—One Weibull ——One Weibull
0.05 - — Mixture of Weibulls| 0.06 ——Mixture of Weibulls| |
0.05
0.04
= =
= = 0.041
o o
$0.03 E
o o L
g & 0.03

o

o

o
T

0.01

30 40 50 0 10 20 30 40 50

0 10 20
Age at death (d) Age at death (d)
(a) Females (b) Males
0.06 T
—Raw data
——One Weibull
0.05 —— Mixture of Weibulls|-

Probability
=3 =3
o o
w S

o

o

o
T

0.01

0 10 20 30 40 50
Age at death (d)

(c) Both sexes combined

Figure 2.1: Age-at-death of the Head louse: raw data (red), modelled as single Weibull function
(black) and modelled as a mixture of Weibull functions (blue) for a) females (one group), b) males
(one group), ¢) both sexes combined (one group), Since for all groups the best fit was obtained with
a single Weibull function, there is no figure with curves for the subgroups for this species.



3 Musca domestica(Common House fly)

The common house fly (Musca domestica L.) is a well-known fly species (Insecta: Diptera:
Muscidae). We use data on adult life span from life tables for 4,627 males and 3,875 females
published in (Rockstein and Lieberman, 1959). The data originally came from 2 separate
studies, but no difference in mean length of life was found between these two datasets, so we
treated it as one dataset. The house flies belonged to the strain NAIDM and the flies were

inbred for about 200 generations.

Housefly: Raw data and fitted mixtures of Weibull functions
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Figure 3.1: Age-at-death of the Housefly: raw data (red), modelled as single Weibull function
(black) and modelled as a mixture of Weibull functions (blue) for a) females (two groups), b) males
(four groups), c¢) both sexes combined (four groups).



Housefly: Components of the
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Figure 3.2: Housefly: the mixture of Weibull functions and its components for a) females (two
groups), b) males (four groups), c) both sexes combined (four groups).



4 Anastrepha ludens

Anastrepha ludens(Loew), or Mexican fruit fly, is a species of fruit fly (Insecta: Diptera:
Tephritoidea); it is a major pest of agriculture across the Americas. We used daily mortality
data from a longevity experiment conducted on 487,128 male flies and 363,971 female flies
(Vaupel et al., 1998). The study conditions were identical to Million medfly study described
below. The data were obtained from the DATLife database (DATLife, 2017).

Anastrepha ludens: Raw data and fitted mixtures of Weibull functions
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Figure 4.1: Age-at-death of Anastrepha ludens: raw data (red), modelled as single Weibull function
(black) and modelled as a mixture of Weibull functions (blue) for a) females (six groups), b) males
(five groups), ¢) both sexes combined (five groups).



Anastrepha ludens: Components of the mixtures
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Figure 4.2: Anastrepha ludens: the mixture of Weibull functions and its components for a) females

(six groups), b) males (five groups), c¢) both sexes combined (five groups).



5 Anastrepha obliqua

Anastrepha obliqua (Macquart), the West Indian or Antillian fruit fruit fly (Insecta: Diptera:
Tephritoidea) is a major pest of mangoes. We used daily mortality data from a longevity
experiment on 162,280 male and 134,807 female flies (Vaupel et al., 1998). The study condi-
tions were identical to Million medfly study described below. The data were obtained from

the DATLife database (DATLife, 2017).

Anastrepha obliqua: Raw data and fitted mixtures of Weibull functions
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Figure 5.1: Age-at-death of Anastrepha obliqua: raw data (red), modelled as single Weibull function
(black) and modelled as a mixture of Weibull functions (blue) for a) females (six groups), b) males
(six groups), ¢) both sexes combined (six groups).



Anastrepha obliqua: Components of the mixtures
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Figure 5.2: Anastrepha obliqua: the mixture of Weibull functions and its components for a) females
(six groups), b) males (six groups), ¢) both sexes combined (six groups).
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6 Anastrepha serpentina

Anastrepha serpentina(Wiedemann), the sapote or serpentine fruit fly (Insecta: Diptera:
Tephritoidea) is a major pest in Mexico. We used daily mortality data from a longevity
experiment on 172,283 male and 169,031 female flies. The study conditions were identical to
Million medfly study described below. The data were obtained from the DATLife database

(DATLife, 2017).

Anastrepha serpentina: Raw data and fitted mixtures of Weibull functions
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Figure 6.1: Age-at-death of Anastrepha serpentina: raw data (red), modelled as single Weibull
function (black) and modelled as a mixture of Weibull functions (blue) for a) females (five groups),
b) males (five groups), ¢) both sexes combined (five groups).
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Anastrepha serpentina: Components of the mixtures
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Figure 6.2: Anastrepha serpentina: the mixture of Weibull functions and its components for a)
females (five groups), b) males (five groups), c¢) both sexes combined (five groups).
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7 Diachasmimorpha longicaudata

Diachasmimorpha longicaudata (Ashmead) is a solitary parasitoid wasp (Insecta: Hymenoptera:
Braconidae). It is a parasitoid of Caribbean fruit fly larvae. Daily mortality data were ob-
tained from a longevity experiment on 13,358 male and 14,184 female wasps. The study
conditions were essentially identical to the Million medfly study conducted by J. Carey and
described below. Data were obtained from the DATLife database (DATLife, 2017).

D. longicaudata: Raw data and fitted mixtures of Weibull functions
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Figure 7.1: Age-at-death of D. longicaudata: raw data (red), modelled as single Weibull function
(black) and modelled as a mixture of Weibull functions (blue) for a) females (four groups), b) males
(four groups), c¢) both sexes combined (four groups).
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D. longicaudata: Components of the mixtures
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Figure 7.2: D. longicaudata: the mixture of Weibull functions and its components for a) females
(four groups), b) males (four groups), ¢) both sexes combined (four groups).
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8 Drosophila melanogaster

Drosophila melanogaster, known generally as the common fruit fly or vinegar fly, is a species
of fly (Insecta: Diptera: Drosophilidae). Life tables for this species were obtained from a
publication by Pearl and Parker (1921) on longevity experiments on long-winged and short-
winged (Quintuple stock) strains. Longevity was measured for 4,586 long-winged males,
5,426 long-winged females, 854 short-winged males and 906 short-winged females.
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Drosophila melanogaster: Raw data and fitted mixtures of Weibull functions
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Figure 8.1: Age-at-death of D. melanogaster: raw data (red), modelled as single Weibull function
(black) and modelled as a mixture of Weibull functions (blue) for a) long-winged females (two groups),
b) long-winged males (two groups), c) short-winged females (two groups), d) short-winged males (one

group) and e) all groups combined (two groups).



Drosophila melanogaster: Components of the mixtures
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Figure 8.2: D. melanogaster: the mixture of Weibull functions and its components for a) long-winged
females (two groups), b) long-winged males (two groups), c) short-winged females (two groups), d)
short-winged males (one group) and e) all groups combined (two groups).
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9 Medfly caloric restriction experiment, Ceratitis capitata

Ceratitis capitata (Wiedemann), the Mediterranean fruit fly (often called medfly for short),
is a species of fruit fly (Insecta: Diptera: Tephritidae) and an important fruit pest. It is
native to the Mediterranean area, but has spread invasively to many parts of the world. We
used data from an experiment on the effect of caloric restriction (Miiller et al., 1997). Daily
mortality of 200,674 males and 215,615 females, maintained in grouped cages, was observed
for two caloric restriction groups: sugar and sugar plus protein. The data were obtained
from the DATLife database (DATLife, 2017).
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Ceratitis capitata: Raw data and fitted mixtures of Weibull functions
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Figure 9.1: Age-at-death of Ceratitis capitata: raw data (red), modelled as single Weibull function
(black) and modelled as a mixture of Weibull functions (blue) for a) sugar-fed females (two groups), b)
sugar-fed males (four groups), ¢) sugar and protein-fed females (four groups), d) sugar and protein-fed
males (four groups) and e) all groups combined (four groups).
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Ceratitis capitata: Components of the mixtures
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Figure 9.2: Ceratitis capitata: the mixture of Weibull functions and its components for a) sugar-fed
females (two groups), b) sugar-fed males (four groups), c) sugar and protein-fed females (four groups),
d) sugar and protein-fed males (four groups) and e) all groups combined (four groups).
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10 The Million medfly experiment, Ceratitis capitata

Ceratitis capitata (Wiedemann), the Mediterranean fruit fly (often called medfly for short),
is a species of fruit fly (Insecta: Diptera: Tephritidae) is an important fruit pest. It is native
to the Mediterranean area, but has spread invasively to many parts of the world. The famous
Million Medfly dataset consists of longevity data for very large cohorts of Ceratitis capitata.
The experiment was performed in 1991 at the Moscamed medflies mass-rearing facility. The
purpose of this study was to examine mortality at the extreme ages. Approximately 7200
medflies (both sexes) were maintained in each of the 167 cages. Adults were given a diet of
sugar and water, ad libitum. Parts of these data were originally published in (Carey et al.,
1992; Carey, 1993). The dataset used here contains information on the daily numbers of age-
cage-and-sex-specific deaths of the in total 1,203,646 medflies (598,118 males and 605,528
females). The data were obtained from the DATLife database (DATLife, 2017).

Ceratitis capitata in Million medfly experiment: Raw data and fitted mixtures
of Weibull functions
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Figure 10.1: Age-at-death of Ceratitis capitata: raw data (red), modelled as single Weibull function
(black) and modelled as a mixture of Weibull functions (blue) for a) females (six groups), b) males
(eight groups), ¢) both sexes combined (eight groups).
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Ceratitis capitata in Million medfly experiment: Components of the mixtures

i i i i 0.05 ; i i i
— Mixture of Weibulls —Mixture of Weibulls
0.06 - - component 1 1 - - component 1
- - component 2 0.04 1 - - component 2 ]
- - component 3 - - component 3
2 - - component 4 ,?0 03+ - - component 4 i
5 0.04 - - component 5 ] 3 - - component 5
_‘é - - component 6 % - - component 6
< 2002} - - component 7 i
o o - - component 8
0.02 ]
0.01 ]
0 ! 0 :
0 20 40 60 80 100 0 20 40 60 80 100
Age at death (d) Age at death (d)
(a) Females (b) Males
0.06 i i i i
— Mixture of Weibulls
0.05" - - component 1 ]

- - component 2
- - component 3
- - component 4
- - component 5
- - component 6
- - component 7

o
o
R

Probability
o
o
w

0.02 - - component 8 E
0.01 ]
0
0 20 40 60 80 100

Age at death (d)
(c) Both sexes combined

Figure 10.2: Ceratitis capitata: the mixture of Weibull functions and its components for a) females
(six groups), b) males (eight groups), ¢) both sexes combined (eight groups).
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