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Chapter 6. Benefit premiums. Section 6.6. Benefit premium for an n-year deferred annuity–due.

n–year deferred annuity due funded discretely.

The present value of the loss for a due n–year deferred contingent
annuity contract funded at the beginning of the year with annual
benefit payment of P is

vnäKx−n|I (Kx > n)− Pämin(Kx ,n)| = n|Ÿx − PŸx :n|.

The actuarial present value of the loss for a n–year term insurance
is

n|äx − Päx :n|.

The annual benefit premium which satisfies the equivalence
principle is

P(n|äx) =
n|äx

äx :n|
.
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Chapter 6. Benefit premiums. Section 6.6. Benefit premium for an n-year deferred annuity–due.

Example 1

Jasmine is 45 years old and purchases a 20–year deferred
contingent annuity with a face value of 40000 paid at the
beginning of year while she is alive. This policy will be paid by
level payments made at the beginning of the next 20 years while
Jasmine is alive. Assume that δ = 0.05 and constant force of
mortality 0.02. Find the annual benefit premium for this policy.

Solution: We have that

20|ä45 =
e−(20)(0.07)

1− e−0.07
= 3.647550617,

ä45:20| =
1− e−(20)(0.07)

1− e−0.07
= 11.14399653,

(40000)P(20|ä45) =
(40000)(3.647550617)

11.14399653
= 13092.43271.
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Chapter 6. Benefit premiums. Section 6.6. Benefit premium for an n-year deferred annuity–due.

The present value of the loss for an immediate n–year deferred
contingent annuity contract funded at the beginning of each year
in the deferred period while the individual is alive with an annual
benefit payment of P is

vnaKx−n−1|I (Kx > n + 1)− Pämin(Kx ,n)| = n|Yx − PŸx :n|.

The actuarial present value of the loss of this insurance product is

n|ax − Päx :n|.

The annual benefit premium which satisfies the equivalence
principle is

P(n|ax) =
n|ax

äx :n|
.
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Chapter 6. Benefit premiums. Section 6.6. Benefit premium for an n-year deferred annuity–due.

The present value of the loss for a continuous n–year deferred
contingent annuity contract funded at the beginning of the year
with a payment of P is

vnaTx−n|I (Tx > n)− Pämin(Kx ,n)| = n|Y x − PŸx :n|.

The actuarial present value of the loss for a n–year term insurance
is

n|ax − Päx :n|.

The benefit premium which satisfies the equivalence principle is

P(n|ax) =
n|ax

äx :n|
.
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Chapter 6. Benefit premiums. Section 6.6. Benefit premium for an n-year deferred annuity–due.

Example 2

Miguel is 50 years old and purchases a 15–year deferred contingent
annuity with a face value of 50000 paid continuously while he is
alive. This policy will be paid at the beginning of the year for the
next 15 years while Miguel is alive. Assume that i = 6.5% and that
mortatility is modeled using De Moivre’s model with terminal age
90. Find the annual benefit premium for this policy.
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Chapter 6. Benefit premiums. Section 6.6. Benefit premium for an n-year deferred annuity–due.

Solution: We have that

a25|0.065 =
1− (1.065)−25

ln(1.065)
= 12.59014713,

A65 =
a25|0.065

25
=

12.59014713

25
= 0.5036058853,

a65 =
1− A65

δ
=

1− 0.5036058853

ln(1.065)
= 7.882424737,

15|a50 = 15E50a65 = (1.065)−15 25

40
(7.882424737) = 1.915559884,

A50:15| =
a15|0.065

40
+ (1.065)−15 25

40
= 0.4780832991,

ä50:15| =
1− 0.4780832991

(0.065/1.065)
= 8.551404407,

(50000)P(15|a50) =
(50000)(1.915559884)

8.551404407
= 11200.26485.
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Chapter 6. Benefit premiums. Section 6.6. Benefit premium for an n-year deferred annuity–due.

n–year deferred annuity due funded continuously.

The present value of the loss for a due n–year deferred contingent
annuity contract funded continuously during the deferred period
while the individual is alive with a rate of benefit payments of P is

vnäKx−n|I (Kx > n)− Pamin(Tx ,n)| = n|Ÿx − PY x :n|.

The actuarial present value of the loss for a n–year term insurance
is

n|äx − Pax :n|.

The benefit premium which satisfies the equivalence principle is

P(n|äx) =
n|äx

ax :n|
.
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Chapter 6. Benefit premiums. Section 6.6. Benefit premium for an n-year deferred annuity–due.

Example 3

Destiny is 35 years old and purchases a 30–year deferred
contingent annuity with face value of 50000 paid at the beginning
of year while she is alive. This policy will be paid by level
continuous payments for the next 30 years while Destiny is alive.
Assume that δ = 0.06 and constant force of mortality 0.01. Find
the annual benefit premium for this policy.

Solution:

30|ä35 =
e−(30)(0.07)

1− e−0.07
= 1.811320031,

a35:30| =
1− e−(30)(0.07)

0.07
= 12.53633674,

(50000)P(30|ä35) =
(50000)(1.811320031)

12.53633674
= 7224.279582.
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Chapter 6. Benefit premiums. Section 6.6. Benefit premium for an n-year deferred annuity–due.

The present value of the loss for an immediate n–year deferred
contingent annuity contract funded continuously with rate P is

vnaKx−n−1|I (Kx > n + 1)− Pamin(Tx ,n)| = n|Yx − PY x :n|.

The actuarial present value of the loss for a n–year term insurance
is

n|ax − Pax :n|.

The benefit premium which satisfies the equivalence principle is

P(n|ax) =
n|ax

ax :n|
.
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Chapter 6. Benefit premiums. Section 6.6. Benefit premium for an n-year deferred annuity–due.

The present value of the loss for a continuous n–year deferred
contingent annuity contract funded continuously in the deferred
period while the individual is alive with rate of benefit payment of
P is

vnaTx−n|I (Tx > n)− Pamin(Kx ,n)| = n|Y x − PY x :n|.

The actuarial present value of the loss for a n–year term insurance
is

n|ax − Pax :n|.

The benefit premium which satisfies the equivalence principle is

P(n|ax) =
n|ax

ax :n|
.
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Chapter 6. Benefit premiums. Section 6.6. Benefit premium for an n-year deferred annuity–due.

Example 4

Nicholas is 40 years old and purchases a 25–year deferred
continuous contingent annuity with face value of 60000. This
policy will be paid by level continuous payments for the next 30
years while Nicholas is alive. Assume that δ = 0.065 and constant
force of mortality 0.01. Find the annual benefit premium for this
policy.

Solution:

25|a40 =
e−(25)(0.075)

0.075
= 2.044732891,

a40:25| =
1− e−(25)(0.075)

0.075
= 11.28860044,

(60000)P(25|a40) =
(60000)(2.044732891)

11.28860044
= 10867.95251.
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