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88888

Three formulas for t |uqx in terms of
non-deferred p’s and q’s

22F



Survival Distributions 88888

t |uqx � t px uqx+t

t |uqx � t px − t+upx

t |uqx � t+uqx − tqx

Lesson 3, page 28, Table 3.1 22B
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kpx in terms of l’s
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Survival Distributions 88888

kpx �
lx+k

lx

Lesson 3, page 28, Table 3.1 23B
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kqx in terms of l’s and d’s
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Survival Distributions 88888

kqx �
kdx

lx
�

lx − lx+k

lx

Lesson 3, page 28, Table 3.1 24B



888

t |uqx in terms of l’s and d’s
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Survival Distributions 888

t |uqx �
udx+t

lx
�

lx+t − lx+t+u

lx

Lesson 3, page 28, Table 3.1 25B



8888

Definition of tqx in terms of probabilities of X,
the random variable for age at death.
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Survival Distributions 8888

t qx � Pr(x < X ≤ x + t | X > x)

Lesson 3, page 28, Table 3.1 26B



8888

Definition of tpx in terms of probabilities of X,
the random variable for age at death.

27F



Survival Distributions 8888

t px � Pr(X > x + t | X > x)

Lesson 3, page 28, Table 3.1 27B



8888

Definition of t |uqx in terms of probabilities of
X, the random variable for age at death.
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Survival Distributions 8888

t |uqx � Pr(x + t < X ≤ x + t + u | X > x)

Lesson 3, page 28, Table 3.1 28B
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General formula for Ax
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Insurances 88888

Ax �

∞∑
k�0

vk+1
kpx qx+k

Lesson 12, page 202, formula (12.1) 128B



8888

General formula for E[Z2
x]
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Insurances 8888

E[Z2
x] �

∞∑
k�0

k |qxv2(k+1)
�

∞∑
k�0

kpx qx+k v2(k+1)

Lesson 12, page 202, formula (12.2) 129B



8888

General formula for Ax
1:n

130F



Insurances 8888

Ax
1:n �

n−1∑
k�0

vk+1
kpx qx+k

Lesson 12 130B



8888

General formula for Ax:n
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Insurances 8888

Ax:n �

n−1∑
k�0

vk+1
kpx qx+k + vn

npx

Lesson 12 131B



8888

General formula for n |Ax
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Insurances 8888

n |Ax �

∞∑
k�n

vk+1
kpx qx+k

Lesson 12 132B



8888

General formula for n |Ax
1:m
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Insurances 8888

n |Ax
1:m �

n+m−1∑
k�n

vk+1
kpx qx+k

Lesson 12 133B



88

Formula for EPV of benefit premium
annuity-due
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Retiree Health Benefits 88

ÜaB(x , t) �
∞∑

k�0
vk

kpx

(
B(x + k , t + k)

B(x , t)
)

Lesson 72, page 1359, formula (72.1) 547B



888

Formula for EPV of benefit premium
annuity-due when health costs by age increase
geometrically with B(x + 1, t)/B(x , t) � c and

health cost inflation is constant at rate j.
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Retiree Health Benefits 888

ÜaB(x , t) �
∞∑

k�0
vk

kpxck(1 + j)k

Lesson 72, page 1360, formula (72.2) 548B



888

When health costs by age increase
geometrically with B(x + 1, t)/B(x , t) � c and

health cost inflation is constant at rate j,
benefit premium annuity-due can be valued at
whole life annuity at adjusted interest rate i∗.

What is i∗?
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Retiree Health Benefits 888

i∗ �
1 + i

c(1 + j) − 1

Lesson 72, page 1360 549B
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