STAT 472
Quiz 3
Fall 2020

September 17, 2020

1. You are given that Mortality follows the Standard Ultimate Life Table.

You are also given that mortality between 90 and 91 and between 91 and 92 follows a constant
force of mortality while deaths are uniformly distributed between 92 and 93 and between
93 and 94.

Calculate 11.2%0s -



You are also given that mortality rates for 2020 follow the Standard Ultimate Life Table. In other
words, q(X,0) =q, in the standard ultimate life table.

During 2020, a vaccine for COVID is developed which significantly reduces death rates for older
persons. The vaccine is available on January 1, 2021. With this vaccine, the mortality
improvement factors which vary by age and time are:

X e(x,1) P(x,2) @(x,3)
95 0.08 0.07 0.02
96 0.09 0.06 0.02
97 0.10 0.05 0.02
98 0.12 0.04 0.02
99 0.15 0.03 0.02

Lauren is (96) on January 1, 2020. She receives a vaccine on January 1, 2021.

Calculate the probability that Lauren is alive at age 99.
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1. You are given the following values from a mortality table:
Oy =0.25 0y, =0.40 0y, =0.50

You are also given that deaths are uniformly distributed between 90 and 91 and between
91 and 92. Mortality between 92 and 93 follows a constant force of mortality.

Calculate 47130506 -



2. The probability that a new iPhone must be replaced over the next three years based on existing
data is given in the table below. However, software improvements will result in an extended
lifetime with a reduced “death” rate. The iPhone’s mortality rates and improvement factors are

given below:
X q(x,0) @(x.1) @(x,2) @(,3)
0 0.25 0.20 0.12 0.06
1 0.50 0.15 0.08 0.04
2 0.75 0.10 0.04 0.02

Calculate the probability that an iPhone placed into service today is still functioning at the end
of three years if all software updates have been applied.
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1. You are given that mortality follows the following select and ultimate mortality table.

[X] q[x] q[x]+1 q[x]+2 qx+3 X
93 0.14 0.24 0.36 0.50 96
94 0.21 0.32 0.45 0.70 97
98 0.28 0.40 0.63 0.90 98
99 0.36 0.56 0.81 1.00 99

Further, you are given that deaths are uniformly distributed during the first two years following
underwriting. Mortality after the first two years following underwriting follows a constant force
of mortality.

Calculate ;53095104



The probability that a new iPhone must be replaced over the next three years based on existing
information is given in the column labeled q(X,0) in the table below. However, software

improvements will result in an extended lifetime with a reduced “death” rate. The iPhone’s
mortality rates and improvement factors are given below:

x | 9(x0) p(x,1) P(X,2) o(x,3)
0 0.25 0.20 0.12 0.06
1 0.50 0.15 0.08 0.04
2 0.75 0.10 0.04 0.02

Calculate the 3 year expected curtate lifetime ( € - ) of an iPhone placed into service today if

03l
all software updates are applied.



