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Abstract

In this online appendix we present convergence diagnostics for the mortality
models discussed in van Berkum et al. (2017).
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1 England & Wales population: POP(B)

Parameter estimates for POP(f) and POP(B).
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Figure 1: Parameter estimates for o, f;, k¢, 6 and o2 using the England & Wales population.
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(Colored versions of the figures can be found online.)
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Convergence diagnostics for «, in POP(B).
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Figure 2: Convergence diagnostics for a, for selected x. First column: traceplot for the final sample from the MCMC procedure.
column: autocorrelation function for the final sample from the first chain. Third column: density plots from the final sample for all
four chains. Fourth column: Gelman-Rubin statistic showing the convergence between the different chains, see Gelman and Rubin
(1992) for more information.
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Convergence diagnostics for 5, in POP(B).
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Figure 3: For comments: see Figure 2.



Convergence diagnostics for «; in POP(B).
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Figure 4: For comments:

see Figure 2.
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Convergence diagnostics for ) and o
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For comments:

see Figure 2.



MH-sampling variances and acceptance probabilities in POP(B).
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Figure 6: Metropolis(-Hastings) sampling variances used during the final sample phase and
the acceptance probabilities from the last sample.



2 CMI original dataset: PF(B-G) and PF(B-logN)

Parameter estimates for PF(B-G) and PF(B-logN) (original portfolio size).
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Convergence diagnostics for «, in PF(B-G) (original portfolio size).
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Figure 9: For comments: see Figure 2.
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Convergence diagnostics for 3, in PF(B-G) (original portfolio size).
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Figure 10:

For comments: see Figure 2.
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Convergence diagnostics for x; in PF(B-G) (original portfolio size).

0.60

Kigs1 055

0.50

-1.30

-1.35
K1980

-1.40

-1.45

-2.60
-2.65
K1990 -2.70
275

-2.80

-4.80
-4.85
-4.90
K2000
-4.95

-5.00

Trace plot from final sample

ACF

Posterior density

Gelman-Rubin statistic

1.10 )
—— median
T 15 1.08 --- 97.5%
1.06
] 10 -
1.04
4 5 102"
W N e T T T e e mm e e _ .
od — _ 1.00
T T T T T T T T T T T T T T T T T T T T
0 500 1000 1500 2000 0 10 20 30 40 50 0.45 0.50 0.55 0.60 0 500 1000 1500 2000
4 0.8 20 1.10 )
—— median
06 4 15 1.08 --- 975%
. 1.06
0.4 - 10 4
1.04
] 0.2
5 1.02 4
\
00 o 1.00 SEBEAS A
T T T T T T T T T T T T T T T T T T T T
0 500 1000 1500 2000 0 10 20 30 40 50 -1.45 -1.40 -1.35 -1.30 0 500 1000 1500 2000
E 1.10
—— median
| 15 \ 1.08 - --- 975%
\
1.06 - |
] 10 ; .
104 o !
\
E 5 1.02 '\
Sy
| 0 . | 1.00
T T T T T T T T T T T T T T T T T T T T T
0 500 1000 1500 2000 0 10 20 30 40 50 -2.80 -2.75 -2.70 -2.65 -2.60 0 500 1000 1500 2000
s _ 1.10
12 —— median
7 10 1.08 --- 97.5%
i 8 1.06
| \
| 6 104 H !
4 \
| ) / 102 -
0 1.00 N
T T T T T T T T T T T T T T T T T T T T T T
0 500 1000 1500 2000 0 10 20 30 40 50 -5.05 -500 -495 -490 -485 -4.80 0 500 1000 1500 2000
Iteration Lag last iteration in chain
Figure 11: For comments: see Figure 2.
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Convergence diagnostics for ) and o
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in PF(B-G) (original portfolio size).
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Figure 12: For comments: see Figure 2.
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Convergence diagnostics for ©P" in PF(B-G) (original portfolio size).
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Figure 13: For comments: see Figure 2.
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Convergence diagnostics for ©2°* in PF(B-G) (original portfolio size).
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Figure 14: For comments: see Figure 2.



MH-sampling variances and acceptance probabilities in PF(B-G) (original port-

folio size).
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Convergence diagnostics for «, in PF(B-logN) (original portfolio size).
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Figure 16: For comments: see Figure 2.
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Convergence diagnostics for 3, in PF(B-logN) (original portfolio size).
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Figure 17: For comments: see Figure 2.
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Convergence diagnostics for x; in PF(B-logN) (original portfolio size).

K1951

K1980

K1g90

K2000

0.60

0.55

0.50

0.45

-1.30

-1.35

-1.40

-1.45

-2.60

-2.65

-2.70

-2.75

-4.80
-4.85
-4.90
-4.95

-5.00

Trace plot from final sample ACF Posterior density Gelman-Rubin statistic
0.8 20 1.10 -
—— median
0.6 15 - 1.08 --- 97.5%
1.06
0.4 10
1.04
0.2
5 1.02
00 o 1.00 —omezmao
T T T T T T T T T T T T T T T T T
0 500 1000 1500 2000 20 30 40 50 0.45 0.50 0.55 0.60 500 1000 1500 2000
1.10
—— median
1.08 --- 97.5%
1.06
1.04
1.02
a
1.00 et aas =
T T T T T
0 500 1000 1500 2000 20 30 40 50 -1.45 -1.40 -1.35 -1.30 500 1000 1500 2000
0.8 1.10 -
—— median
15 7 1.08 --- 97.5%
10 4 1.06 .
/ 1.04 4
5 \
\ 1.02 /\\
‘,"—'—\____ e -~ -
o4 - 1.00
T T T T T T T T
-2.75 -2.70 -2.65 -2.60 500 1000 1500 2000
_ 1.10
12 —— median
10 1.08 --- 97.5%
8 1.06
67 1.04
4 -
1.02
2 -
o0 1.00
T T T T T T T T T T T T T T T T T T T
0 500 1000 1500 2000 20 30 40 50 -505 -5.00 -495 -490 -485 -4.80 500 1000 1500 2000
Iteration Lag last iteration in chain

Figure 18: For comments: see Figure 2.
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Convergence diagnostics for 0 and o?

in PF(B-logN) (original portfolio size).
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Figure 19: For comments: see Figure 2.
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Convergence diagnostics for OPf in
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Figure 20: For comments: see Figure 2.
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Convergence diagnostics for 0% in PF(B-logN) (original portfolio size).
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Figure 21: For comments: see Figure 2.
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Convergence diagnostics for 03, and pg:in PF(B-logN) (original portfolio size).
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Figure 22: For comments: see Figure 2.



MH-sampling variances and acceptance probabilities in PF(B-logN) (original
portfolio size).
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Figure 23: Metropolis(-Hastings) sampling variances used during the final sample phase and
the acceptance probabilities from the last sample.
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3 CMI reduced portfolio size:

logN)

PF(B-G) and PF(B-

Parameter estimates for PF(B-G) and PF(B-logN) (reduced portfolio size).

-1
--- POP(f)
O POP(B)
-24 @ PFB-G)
o PF(B-logN)
-3
Oy
—4
5 ]
-6
T T T T T T
40 50 60 70 80 90
Age(x)
0.20
0.18
0.16
0.14
Bx
0.12
0.10
0.08
0.06
T T T T T T
40 50 60 70 80 90
Age(x)

Kt

T T T T T T
1950 1960 1970 1980 1990 2000
Year(t)
()
12
10
8 -
6 -
4
2 ]
o4
T T T T T T T
-0.25 -0.20 -0.15 -0.10 -0.05 0.00 0.05
1(o?)
T T T T T T
0.02 0.04 0.06 0.08 0.10 0.12

Figure 24: Parameter estimates for GEf and @;eSt using the reduced CMI portfolio.
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Figure 25: Parameter estimates for a,, 8:, k¢, 6 and o2 using the reduced CMI portfolio.
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Convergence diagnostics for «, in PF(B-G) (reduced portfolio size).
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Figure 26: For comments: see Figure 2.
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Convergence diagnostics for 3, in PF(B-G) (reduced portfolio size).
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Figure 27: For comments: see Figure 2.
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Convergence diagnostics for x; in PF(B-G) (reduced portfolio size).
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Figure 28: For

comments: see Figure 2.
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Convergence diagnostics for 6 and ¢? in PF(B-G) (reduced portfolio size).
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Figure 29: For comments: see Figure 2.
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Convergence diagnostics for OPf in
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Figure 30: For comments: see Figure 2.
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Convergence diagnostics for ©°* in PF(B-G) (reduced portfolio size).
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Figure 31: For comments: see Figure 2.



MH-sampling variances and acceptance probabilities in PF(B-G) (reduced port-
folio size).
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Figure 32: Metropolis(-Hastings) sampling variances used during the final sample phase and
the acceptance probabilities from the last sample.
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Convergence diagnostics for «, in PF(B-logN) (reduced portfolio size).
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Figure 33: For comments: see Figure 2.
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Convergence diagnostics for 3, in PF(B-logN) (reduced portfolio size).
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Figure 34: For comments: see Figure 2.
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Convergence diagnostics for x;
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Trace plot from final sample

in PF(B-logN) (reduced portfolio size).
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Figure 35: For comments: see Figure 2.
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Figure 36: For comments: see Figure 2.
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Convergence diagnostics for OPf in PF(B-logN) (reduced portfolio size).
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Figure 37: For comments: see Figure 2.
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Convergence diagnostics for o3, and pgiin PF(B-logN) (reduced portfolio size).
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MH-sampling variances and acceptance probabilities in PF(B-logN) (reduced
portfolio size).
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Figure 40: Metropolis(-Hastings) sampling variances used during the final sample phase and
the acceptance probabilities from the last sample.
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