for 10 years with a deferment period OI b yraio.
pes of annuities : Anpoa! 2

TThe following chart shows various ty

Classification of annuities

Annuity
Il

Annuity Life Annuity

Certain Annuity depending on
other
contingencies
Immedate Annuity Deferred Deferred annuity
annuity certain due immediate certain due «
certain annuity

certain
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L. l A ceries of pavments made at successive periods (intervals) of time 1s
called an annuityyif all the payments are equal, then the annuity may be
called a level or uniform annuityyotherwise it may be called a variable
annuity_|If the total interval for which the payments of the annuity are to

be made is a definite number of years, not depending upon any contin--
W — ™ ~ =Y

gency, then the annuity is called iwuy_cm_a_gﬂ f the payments are to
be made during the life of a person it is called a life annu’g&i‘/j_ /4

9 An annuity 1s usually referred to as so much per annum even when
the frequency of payvment 1s different from yearly. Thus if a payment of
Rs. 100 falls due every year the annuity is of Rs. 100 p.a., while if a
payment of Rs. 25 falls due every quarter, we call it an annuity of Rs. 100 p.a.
payable guarterly or an annuity with annual rent of Rs. 100 payable
quarterly. Where the frequency 1s not specified it is understood to be yearly.

3. @thv successive payments of the annuity are made at the end of th
successive periods, then the annuity is called an immediate a'ﬁriL i1t Ef

these successive payments are made at the bgginninﬁ'éfa'ch successive
period. then the annuity is called an annuity-dud..In the case of an

immediate annuity certain of 1 p.a. for 10 years There are ten yearly

payments in all, the first payment of 1 being made at the end of the first
year and the last at the end of the 10th ye

. : ‘ ar. In the case of an annuit
certam due of 1 p.a. for 10 years, there y

are anonin 1N navments hut the firat
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Present Value of an annuity is the sum of t@resent
values of all the instalment payments and is denoted by V

Amount of an annuity is sum of the amounts (end value
of all the instalment payments and is denoted by M.

/

8)

Let i be the rate of interest per Re.l per annum. ie.

i=Iga, A be the instalment amount and n be the number of

payments.

The four formulae can be derived as follows:

'resent Value of An Immediate Annuity:

From compound interest, A = P(1+i) when n=1. That 1%

\ ar e
'=_~_ That is, if A is the amount at the end of onc yea" ! .
1 +i- ’ -

A A
resent value 1s T+1
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In Immediate Annuity, the first payment, A, is at the end
A

f the first vear and its present value =
: + 1

Qimilarly, the present value of A due at the end of the

. A
:econd year e
= ’ (1 +i)°

the present value of A due at the end of the third yiar

T+

and the present value of A due at the end of nth (lait)

vear

(1+1)"
~ the present value of an Immediate Annuity,
\-’-A+ A—*r—-—‘ﬂi—,+ il
1+ (1+1) (1+1) (1+1)"
o e
V = -]-'—] e i from G.P. with a = T, b=n and
T
- L
141

_A N U T
-0+ () (1 o) = -l =
Hence, the present value of an Immediate Annuity,

V = ? Il _“+”—u]

Present Value of an Annuity Due:

: In Annuity Due, each payment i1s due at the beginning of
Lie year. HE“CE. Bxuept thﬂ' fil'St pn}rn'lﬁ']lt others can be



V=71
: nder 1mmediate annuily dlll v —/ L' . Wiiavs ssssess oy

" evellj::afnple 35: A sum of Rs.1,000 is to be paid at the end

annumycc}}ear for a period of 5 years at the rate of 10% per

0 of th:l?-ound interest. If the first instalment is paid at the

S Irst year, how much amount will be accrued to the
of the depositor? What is its present worth?

(B.Com. Bharathiar, D84)

Lven: A ],000: =5 r= . * =
n d, 1 ].0.' - = 1 100 ]00

nuity. Hence,

Requirec -
equired to find M and V of an Immediate An
the following

t
e give
n ve ' a A ; ,
Mswey alues are substituted in the formulac and
rs are found out.
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M= 2 [ - )
= 2% (11 -1) = Rs. 6,105.10
0.1
Vo= 21 - as)™

Example 36: A person deposits Rs.5,000 every year with
a company which pays him interest at 12% Per annum. He allows
his deposits to accumulate with the company at compound
interest. What would be the amount standing to his credit one
vear after he has made his deposit for 15th time?

(I.C.W.A. Inter., Joi

Solution: Given: A = 2,000; r = 12: n = 15;

r 12
~ 100 " 100 =912

M under Annuity Due is to be found out. Consider
M = —?mﬂ [(1+1)" - 1]

000

012 (1.12) [(1'12}15 - 1] = Rs.2,08,766.40

Example 37: The annual membership fee of an
association 1s Rs.3,000. DrPandian is eager to become a life
member by paying a lump sum. Assuming the expectation of life
of a man of his age ig 20 vears and rate of compound interest
s 15%, how much should the association charge now?

Solution: Given A=3000: n = 20; r=15 - i = 0.15.
Under Annuity Due, V jg to be found out.

A el
‘onsider V. = A+ = [1- 14yl

3000

015 1-(115)") = Rs 21 594.69

—= 3000 --
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Example 38: Mr. N\ borrows Rs. 20000 at 4% compound
nterest and agrees to pay both the principal and the interes:
11 10 equal instalments at the end of each vear. Find the amount
.II these instalments. (I.LCWA. Inter, D s.,

Solution: Given : V = 20,000 : r=4: n=10 - 1 = 0.04

Required to find A under Immediate Annuity.

Consider V = ?[1 ~(1+1) ")
P A -10
20,000 =
.000 0.04 [1-(1.04)""]
20000 x 0.04
t t = — = .2,465.82
Instalment amount , A 0.32443E8 Rs.2,465.8

Example 39: A person wishes to collect Rs.1,20,000 for
a house at the time of retirement due after 18 years. If the rat -
of compound interest is 6% per annum, how much should he
deposit annually to receive this amount? (B.Com. Madras. N81)

Solution: Given: M = 1,20,000; n=18: r=6. .. i = 0.06.
Required to find A under Annuity Due.
Consider M = ?(Iﬂ'] [(1+1)" - 1]

- A 18
I.E.l 1,20'0 :
00 0.06 (1:06) [(1.06)° -1]

- Hi 1,20,000 x 0.06
. His 1 = ! = )
annual deposit. A 106 x 18543397 Rs.3,663

Note: Earlier the formula for finding the effective annuali

fate of interest of s percent p a. corresponding to a nominal rate
ofr percent per annum (1.e. — per unit of time when there are
M units of time In one vear) was seen. If the rate required i

T4
; * (per unit of time) and the rate known is s, the same form
can he rewritten as
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6. Present Value of an Immediate Annuity Certain :

We frequently come across problems of finding the present valye o
accumulated amount of an annuity. The present valye of an annuity i
simply the sum of the present values of cach of jtg periodical Payments ug
at the commencement of the annuity, Similarly the amount Or Accumulg e
value of the annuity s simply the sum of the accumulated amounts of the
periodical payvments as at the end of the period of the annuity.

Let us find the present value of an immediate annuity of | pg
payable for n vears certain at rate of interest of i per unit per annum. This
present value is denoted by the symbol a,. Under this annuity, p
payments are to be made, the first one at the end of the 1st year, the
second one at the end of the 2nd year and so on, the last payment being
made at the cnd of vears. To get the present value of the annuity, we
have to find the present value of each of these n payments as at the
commencement, and add them up.

As at the commencement of the annuity,
value of the 1st payment of 1 payable at the end of | vear =y
value of the 2nd payment of 1 payable at the end of 2 years = v~
value of the nth payment of | payable at the end of n yrs. = v°

Adding, we get the present value of the annuity

Ay = vtvi+wvi+ .. vl

The expression above is a geometric progression whose first term is v,
common ratio is v and number of terms is n. Therefore applying the
formula for the sum of a G.P. we see that the present value of the annuity

v(l-v")
A

1
s e 1 d
This expression can be further simplified. We know that v L

| - for v in the numerator, we have
) | Buwf \((,H;.) = a?uﬂwi So
W heve \_\)“

1-v* AR E T
TR+ (1) \ 1w
30 o A

80 writing I

(1-v")

a,; = ,
(1 +1)1 wv)




1 b | k;;;*__-f \}
. FO X Gy : \\.____ .

| Thus instead of adding n terms which are successive powers of v, the
value of @, can be obtained by finding the value of v, subtracting it from
1 and then dividing by i, the rate of interest. For example the present

value @ 59, p.a. of an immediate annuity of 1 p.a. for 10 years is given by

1 v!® 1 61391 38609

St — 77218
1 05 05

05
It may be verified that a,; is just the sum of the first 10 terms of the
column of values of v" @ 59%,. |

The values of a, are printed alongside the values of (1 + 1)" and v" for
different values of 1 and n.

7. In section 6 we have obtained the present value of an annuity of

1. p.a. payable yearly, the rate of interest being i p.a. The value of a

o : ; 1-v"

similar annuity of S per annum is clearly Sa, = S|:.—:| and can be
1

readily obtained by multiplying the annual payment by the value of a,

taken from the tables.
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" ¥ Accumulated Value of Annuity __/"' ‘0 |

We shall now find an expression for the accumulated value or amount
of an immediate annuity of 1 p.a. for n years. The accumulated value of an
Immediate annuity of 1 p.a. for n years at rate of interest of i per unit per
annum is denoted by the symbol s;. The procedure is similar to that for
finding the present value of an annuity ie. we accumulate each
individual payment at the end of n years and add up the accumulated

values.

Thus at the end of the period of n years the accumulated value of the

last payment due = 1.

The accumulated value of the last payment but one = (1 + i)
112

T'he accumulated value of the last payment but two = (1 t 1)_. |

Lastly, the accumulated value of the first payment = (1 + 1)

Adding, we see that the accumulated value
=1+(A+)+A+i)2+.. +Q+i)!

The above expression is a geometric progression whose st term is |
/ith common ratio (1 +1) and no.of terms n.
a+y"-1j_a+yp
T ) i
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: ‘ the
if the annuity 1s not 1 p.a. but C p.a., tht

As a corollary, we see that he &
accumulated value of the annuity 15 ( .5,,.']

good 1n this case also If the annuity

, f Section 7 holds .
10 The argument o e formula can still be

is payable more frequently than once a year th Igteoos
applied to the number of periods involved instead of to the n e
years, provided the rate of interest is also reckoned for '[ht: same \1 - h;
Thus an immediate annuity of 20 p.a. payable quarterly for ].’.’I}’i‘ﬂrh can be
regarded as an annuity of 5 per quarter for 48 quarters; and if the rate of
interest is 6, p.a. payable quarterly 1.e. 149, per quarter the amount of
the annuity = dsgg @ 14 %.

11. As in the case of Section 8, we can obtain the value of s, also by
general reasoning. Suppose a unit of money is invested at rate 1 p.a. Thi_*n
in lieu of the unit, the investor receives (1) 1 p.a. for n years, and (11) 1n
addition, at the end of n years, he receives back the capital invested 1.e., 1.
The first item constitutes an immediate annuity of 1 p.a. and its value at
the end of n years is i. s,. The second item has value 1. The value of these
two items at the end of n years is thus 1 + 1 s,. This must be clearly equal

to the accumulated value of the original investment of 1 at the end of n
vears 1.e., (1 +1)". Thus we have

1+18,;,=(1+1)
Sisy=(1+1)"-1

. (1+1)"-1
orfs; = L

n »

The values of s; are also available for various values of i and n

¥
Examplg 1 : A series of 8 annual sums of money 1s payable, the first

payment taking place at the end of one year fTDn-l ow 'Th .ﬁ

payments are Rs. 300 each and the last three < S ik ive

. a
Find the present value of the eight pavmentﬁp@yg:fnts are Rs. 200 each.
: ‘o P.a.

Solution :

First Method : The prec
: ‘ present v
found by adding the present v alue of 8 annya]

sums of money can b
alues of ] n be
ment of the period. each Paymen

t as at the commence-

Period in years
0 1 9

I ST ‘:-3-:.1 D 6 5

- g i B
300 300 300 300 T

300
Payment i, rupees 200 200 200




Present vidue of 1st payment of Rs. 30/
=300 «~ v @ 8%, = 300 92593 = 277.779

Present value of 2 nd payment of Rs. 300/ = 300 « v+
= 300 =« 857134 = 257,202
Present value of 3rd pavment ol Rs. 3000 = 300 «
=300 = 79383 = 248.149
Present value of 4th payment of Rs. 300/ = 300 = v
= 300 x 73508 = 220.509
Present value of 5th payment of Rs. 300/ = 300 = yv° -
300 = 68058 = 204174
Present value of 6th payment of Rs. 200/ 200 x vb
=200 = 63017 = 126.034
Present value of 7th payment of Rs. 200/ = 200 x v~
= 200 = 58349 = 116.698
Present value of 8th payvment of Rs. 200/ - 200 = v*

= 200 = 54027 = 108-054
The present value of eight payments 1s 1548599, 1.e. Rs. 1548.60.

Second Method : If we express the payments as a series of uniform
payments, we can use the table of a, and find the present value of the
given eight pavments. For this purpose, consider the first five payments of
Rs. 300/ each as made of two parts viz. (Rs. 200 + Rs. 100).

Taking out of Rs. 300/ | Rs. 200/ of first five pavments alongwith last
3 payments of Rs. 200/ each, we get a series of uniform payvments of

200/ pavable for 8 years. The present value of these 8 payvments of

Rs. :
Rs. 200/~ each is given by 200 a, @ 8%, = 200 x 57466 = 114932 ... (D)
Period in vears ) )
G ! 2 3 1 5 6 A

200 200 200 200 200 200 200 200

P00+ 100+ 100+ 100+ 100
Payments in rupees
3 =, ||-|'I out ol
Now we have to consider the present value of Rs. Iﬂﬂr
Rs 300/ payable for first five years. The present value 1s B
s. 300,
= 10{] * 'H_l. (ﬂ:j Hf.jn
= 100 » 39927
39927 ... (1) —_

ed hy adding (1 et
s due 10

wven by

I

{ value of the 8 payments is obtain

a '] =4 " i * I:.:t'l
Tosmemee )7 — Rs. 1548:69 (The difference of 1 pa
L = 0o

= 1149-32 + 399
34
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- s v v s are used nearest
a,, values nearest to 4 decimal places whereas v"valuesa
]

to H decimal places).

'Hl‘.l'l in
Example 2 : Show that = 1+v

1 in r
] ] ity vable for
on : iate annuity of 1 p.a. pa)
Solution : a,, represents an immed
6n vears.
o = v + VL.'+_V.‘. 4 -_"_.+V,Ln + v

_ , 2 a pavable for 3n vears.
a,, represents an immediate annuity of 1 p.a. pavable for 3n y

P LR R ‘,.m v 2 4 \r‘ﬁ"

. ; _ . Lian
3 aun'_\"*\-“:* V"...""'V'm-l'vll"(v+vd+"' ved

= gy + v¥(agzy)
= @y (1 + v

Qg _ @y (1 +v37)

_ I } l\"“‘
az, a

in

~ Example 3 : Find the accumulated value of 8 annual sums given in
Example 1 as at the end of eight years.

Solution :

First Method : We can find the desired value by adding the accumuy.
lated value of each of eight payments.

The first payment will earn interest for 7 years.

". The accumulated value of Ist payment of 300/

ol N at the end of &
vears = 300 (1 + 1)’ @ 8%, = 300 x 171382 = 014-146.

The accumulated vajue of 2nd payment of 300/

=3‘U(J"-(I+i)“=300>‘]'iﬂﬁﬂ"— 7 )
| L , 2007 = 476061
do - ard " of 300/. = 300 = (1 + 1) = 300 = 1-46933 = 440799
do 4th " of 300/. = 300 = (1 + 1)* = 300 « 1‘36(:149 = 408 :
do oth " of 300/. - 300 < (1 + 1)t 300 = 125971 : 377 ‘]J?;
. — 291,

do 6th * of 200/- = 9 « (1+ )

| l+l]"-—"00>fl-16640 2:

) % o - & = ....-jr 2
do Tth"ul.ﬂlﬂ,v—ﬂfl)’[1+il TEﬂﬂ?’1-{]551'){)(]'—‘3"‘3 "
~do - 8th " of 200/ = 200) | Mo
= 200)-0)

Il

Adding all (he accumulated values

We get 2866.34¢

" The accumulated val i
ue of given g
T eight payme

‘ nts 1s Rs. 2866-35 .
Second Method -

uniform Payments



value of the eight payments.
However, since the accumulated values at the end of eight vears i1s

required the series should be uniform with reference to the end of the

period.

For this purpose consider the last 3 payments of Rs. 200/ as made up
of two parts viz. Rs. 300/ less Rs. 100/

Period in yvears

0 1 2 3 4 D 6 7 5
T T T | I 1 I ! 1
300 300 300 300 300 300 300 300

-100 100 100
The accumulated value of Rs. 300/ p.a. as at the end of eight years

= 300 x sy @ 8% = 300 x 10-6366
= 319098 ... (I)

Since we have taken Rs. 100/~ more in last 3 payments; we should find
the value of these 3 additional amounts as at the end of eight years and
deduct the same from value obtained above.

Accumulated value of Rs. 100/~ for last 3 years

=100 x s, @ 8%

= 100 x 3-2464

=32464 .. (IT)

(I—(IT) = 3190-98 - 324-64 = Rs. 286634
For Exercise 21 see page 81.

12. Relation between s_ and a,.

ag 1s the present value of a series of n payments of 1 per period under
an immediate annuity, as at the commencement of the interval of n
periods. s; is the accumulated value of the same series of payments, as at
the end of the interval of n periods. They represent the va]ués of the same
set of payments, at different points of time, the first of them a_ as at
commencement of n periods and the other Sy as at the end of n pgrinds.

- B=Yieg (2-3)
Conversely s is the accumulated value of a; as at the end of n period

Joo 8 =(1+1)" ay " (2-4)

The relations (2:3) and (2:4) abgye can easily

JAHD 1) v atipen
Ve=V| Ty [T = =g,

be verified algebraically.
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j 15.” Present Value of a Deferred Annuity Certain. \.‘ 5:\’
Consider a deferred immediate annuity of 1 p.a. for n years certain,
with a deferment period of m years. Under this annuity there will be no
payments during the first m years and the position at the end of m years
will be just that of an immediate annuity certain of 1 p.a. for n years. Thus
there will be n payments of 1 p.a., the first being at the end of (m + 1)

years, the 2nd at the end of (m + 2) years, and so on, the nth payment
being at the end of (m + n) years.

To find the present value of the above annuity we find the present
value of each of the payments and add them up. The present value of such
annuity is denoted by the symbol mla,, m before the vertxcal line
denoting the deferment period.

Value of the 1st payment at the end of (m + 1) years = g,

Value of the 2nd payment at the end of (m + 2) years = y=,

Value of the nth payment at the end of (m + n) years =v™"".

Adding we get
miaga= v +v@ T+ + yhre
=vh(v+vi+vi+

= y™ a; o Lt 1 K= eewwE (2.6)

Alternatively we can arrive at the present value as follows :

At the end of m years, the position is that of an immediate annuity
certain for n years. So the value as at the end of m years = a,: From this
we obtain the value as at the present moment by discounting this for m
years i.e., by multiplying by v™, thus m|a,; = v™. a,.

Period in years
0 m
r [
vha, a, 85

Value of 1 p-a. of n payments the first payment being at the end of (m + 1j
years. '




The value v™a, of the deferred annuity can be calculated by noting
the values of v and a, from the tables and multiplying the two together.
This involves multiplication. However we can express the value in a
slightly different form which enables us to get the value from tables
without the necessity of multiplication.

Period in years

f_ F—T— 1T T T T T ~7r
L1 2T 1T 1 1°1

Payments

Under the deferred annuity, there are n payments with no payments
for the first m years. Suppose we include m additional payments at the end
of 1st year, 2nd year, 3rd year etc. and at the end of the mth year. With m
additional payments, we now have a total number of (m + n) annual
payments, which constitute an immediate annuity for (m + n) years,
whose present value is a,+,. To get the present value of the deferred
annuity, we have to subtract from a_ ;. the value of the additional
payments introduced. These additional payments constitute an immediate
annuity for m years and so their present value = a,,. Therefore the value
of the deferred annuity i1s given by

Mi@G=8a3a—8a.  essves (2.7)

We have observed that m | a;, can be expressed in two different ways,
namely v™ a, 0or a+; a5. This enables us to simplify the evalution of
expressions of the form v™ a,.

Thus v¥ ag @ 109% = ay3-aw
= 7.6061-5.7590
= 1.8471

 Example 8 : Find the present value of a series of 6 payments of Rs.
200 p.a., the first one being made at the end of 8 years, assuming a rate of
interest of 6%, p.a.

m- 4

Solution : The payments constitute a deferred annuity of Rs. 200 p.a.
for 6 years, the deferment period being 7 years (and not 8 years). Hence
the value is 7|ag = v'ag= aiy—ay = 8.8527-5.5824 = 3.2703. (
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present value gy the rate of 69,
p.a. followed by 7 annual paymsg
INg made at the epd

Example 9 . Find the
- pagments of Rs. 200,
the first payment be

, of 4 anny,

‘nts of Rs. 350/ p.a
of one Vear. '

Solution : The 4 Pavments of Rs

200 p.a. constitute
annuity for 4 years

| AN Immedigye
and their present value is Rs. 200 a.

The value of the next 7 Payments as at the

end of 4 years is 35 a..
Therefore the value at present s 3

50 v* a; which is equal to 350 (4
The required valye 200a, + 3(a,, ay) @ 69,

= 200 x 3.465] + 350(7.8869 3.4651).
Rs. 2240.65.

11 ay)

doc 0 .

~

f‘ |
Example 19 . Calculate the
payable for 10 yeas certain, the fir
years from the present time.

present value of a deferred annuity
st payment falling due at the end of g
The annuity is payable at the rate of Rs 100
P-a. for the first 5 years and Rs. 200 p.a. thereafter. & s )
Given : g = 4.3295 a5 = 7.7217 aye = 10.3797.

Solution :

Period in years
0 1 23456789]0]1 12 13 14 15

100 100 100 100 100 200 200 200 200 200
Payments

First consider the five payments of Rs. 100/ p.a. for the first 5 vears,
the first payment being due after 6 vears. These five payments constitute a
deferred annuity certain for five years the deferment period being 5

yvears. ¢ ' 5
Its present value 1s given by m
100(51a5) = 100(a, 4 av, ¥
=10007.7217-4.3295) pE S () ,
= 100(3.3922) ' 4
=Rs. 33922 . (1

Now consider |agt five Payments of Rs. 200/~ p.a., the first payment or
Rs. 200/ being due at the end of 11 years. These five payments also
constitute a deferred annuity

“certain for five years, the deferment period
being 10 years.

Its present value is given by \ '
2000 10 ae) = 200 f_ﬂ”! aiy) |
= 200(10.3797 77917 ™ a

12



~ 200 (2.6580) \ )
Rs. 531.60 ......... (1)
The present value of 10 payments is given by (1) + (1)
Rs. 339.22 + Rs. 531.60
= Rs. 870.82

Example 11 : An annuity is payable for 15 years certain, the first

payment falling due at the end of first year. The annuity is payable at the
rate of Rs. 500/ per annum during the first 10 vears and at Rs. 300/ per

annum during the remaining 5 vears. Calculate the present value of the
annuity on the basis of interest at 4%, per annum.

Given : at 4 per cent a,, = 8.1109. 3= 11.1184 .

Solution :

Period in years
1] 1 2 3 1 o 6 7 8 9 10 11 12 13 14 156

7 ] T T T T T

0500 500 500 500 500 500 500 500 500 500 300 300 300 300 300
Payments

Consider the first 10 payments of Rs. 500/ p.a. It constitutes an
annuity certain for a period of 10 years. Its present value is given by

500 ay, @ 4%

= 500 (8.1109)

= Rs. 4055.45 .

Now consider the last 5 payments of Rs. 300/~ p.a., the first payment
of Rs. 300/~ being due at the end of 11 years. It constitutes a deferred

annuity certain for 5 years, the deferment period being 10 years.
[ts present value is given by :

(300) (10 | ax) @ 4%
= 300 (ay5-agq)

=300 (11.1184 -8.1109)
= 300 (3.0075)

= Rs. 902.25 ......... (IT)

1',i|i

The present vaiue of desired 15 payments is given by
(I) + (II) = Rs. 4055.45 + Rs. 902.25
= Rs. 4957.70.

A

16. Accumulated Value of a Deferred Annuity Certain :

Consider the accumulated value of a deferred annuity of 1 p.a. forn
years certain, having deferment period m years, as at the end of m = 1



=
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years i.e, immedlately arter nm payment jgq made

Under this annuity there will pe no payments during the first m
vears.

0 M+]1 m+2 .iiiis il m+n

-

] b e R 1

Consider 1st payment under the above annuity. It is to be accumulated
for a period of (Mm+n)-(m+1)=n_1 years, which is the same as the
period for which 1st payment is to be accumuldted under an Immediate

annuity certain for p years. This argument holds good for all the p
payments.

.. The accumulated valye of a deferred annuity of 1 p.a. tor n vears
certain, having deferment period m years as at the end of (m + n) years
will be the same as accumulated value of an immediate annuity of 1 p.a.
for n years as at the end of n vears. i.e. s, .

17. Accumulated Value of an Immediate Annuity of 1 p.a. for n years
Certain, as at m years after the annuity payments have ceased.

Period in years
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The accumulated valye of above annuity as at the end of n years iss, .

. The accumulated vajye of annuity atter turther m years 1S given by
1+is, (1)

be s, ., as at end of (m + n) vears.

To find the accumulated value of above annuity, we have to subtract

from Sp 0 the accumulated value of |44, additional m payments of 1 p.a.
m*+* .

which 18 84 1.
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