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i) Let us work in units of 1000, to find the DPP

—800(1 + i)t —50(1 +i)'~! + 1005, at 7% = 0

Att = 17 the net present value is -75
Att = 18 the net present value 22.85

Hence By interpolation t = 17.767

ii) The accumulated profit after 22 years is found by accumulating the income after DPP has elapsed
at6% p.a.

1003, 553 at 6% = 480

The accumulated amount is INR. 480,000
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The amount Mr. Hetha would receive now will be 1,00,000%(1-0.12*4/12) = Rs. 96,000.
[1 mark]
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Malamal Scheme:

« Aninvestment of 96,000 yields 1,36,000 after 4 years.

o Therefore, effective rate of interest can be found by solving: 136000 =
96000 * (1 +i)*

e This givesi = 9.10%

[1.5 marks]
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Double Lakhpati Scheme:

* Aninvestment of 96,000 yields 1,92,000 after 8 years.
* Therefore, effective rate of interest can be found by solving: 192000 =
96000 * (1 +i)®
- This gives i = 9.05%
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[1.5 marks]

Malamal Scheme offers a slightly better effective rate of interest, and should be invested
in if Mr. Jada is simply maximizing the rate of interest earned. However since the
difference isn't much, he can consider investing in Double Lakpati scheme which has a
longer term and lock in this interest rate particularly if he's concerned that the interest
rate may fall after 4 years.

[1 mark]
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Let PV of payments made in the first 3 years be X

Note that there is no payment in the first year. There is a payment of 3,000 p.a. in the second year,
4,000 p.a. in the third year payable quarterly.

Effective rate of interest p.a. for the first 3 years = (1 + 0.08/12)"12 — 1 = 0.082999507

X = v3000a” +v24000 2" @8.2999507%
a{? = 0.951623562@8.2999507% hence
X = 0.951623562 x [3000 * v + 4000 # v?]
= 0.951623562 x 6180.469868 = 5,881.480748

Let PV of payments made in the second 3 years be Y
Effective rate of interest p.a. for the second 3 years = (1 + 0.12/2)2 — 1 = 0.1236

¥ = v*@8.2999507%:x [5000a{"’ + v 6000a” + v? 70002,  @12.36%)

al® = 0.9302464865@12.36%

Y = 0.7872546299°0.9302464865° (5000 + 6000v + 7000v*)@12.36%
= 11,632.96663

Y = 11,632,967

Corpus = 100,000
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X +Y =5881-480748 + 11,632 - 967 = 17,514 - 447748
Amount available at the end of 6 years

= (100,000 — 17,514.448) x 1.08299 A 3 » 1.1236"3
= INR 148,623.134
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Let 1-Jan-17 correspond to time t=0. The given data can be rewritten as:

t Amount (before transaction) | Cashflow | Amount (after transaction) T-t
0 +10,000 10,000 2
0.25 11,500 +10,000 21,500 1.75
1 26,000 +20,000 46,000 1
1.5 38,000 -20,000 18,000 0.5
T=2 21,000 - 21,000 0
[0.5 marks]

The money-weighted rate of return (MWRR) can be computed by writing the equation of value
incorporating the initial and final fund values and the intermediate net cashflows, and solving

fori.

10,000(1 + i) + 10,000(1 + i)*7° + 20,000(1 + i)* — 20,0001 + i)*% = 21,000

By interpolation, we get our MWRR as 2.09%.

[2 mark]
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The time-weighed rate of return (TWRR) can be computed by annualizing the product of the
growth factors between consecutive cashflows, i.e. solving for i in the following equation:

A+ip= 00 26,000 38,000 21,000

00 21,500 46,000 18,000
[1.5 marks]

The RHS evaluates to 1.34031, which translates to a TWRR of 15.77%.
[1 mark]

[Total 5 marks]
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Sania

01210
5000((1+%%) " — 1) = 895424~ 5000 = 395424 2]
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Jaya

:5000(0.06)(10) = 3000.00 [1]

Lisa

P(10) - 5000 = 1793.40 where P = " = 679.35

Toj@s%

2]
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The sum is 8747.64 .
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a)

Loan = 200(/a)s5) + 2800ass @8%

g — 150'5 1,08 x 85595 — 15 x 0.31524
() =—4G55 = 0.08
= 56.4458
= Loan = 200 x 564458 + 2,800 x 8.5595
=35255.76
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b)

Capital o/s after 8" payment
=200(1a) 7, + 4400a5 @8%

iz —7v7 _ 108 x5.2064 — 7 x 0.58349

la) 5, = =
007 ="558 0.08

=19.2310

= Capital o/s =200 x 19.2310 + 4,400 x 5.2064

=26,754.36
Year Loan o/s at start | Repayment Interest element | Capital element
9 26,754.36 4600 2,140.35 2459.65
10 24,294.71 4800 1,943.58 2,856.42
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)
Loan o/s after 10™" payment

=24,294.71 — 2,856.42 = 21,438.29
Let 11" payment be X then
200(1a)g; + (X — 200)ag; = 21,438.29@6%
1.06 x 4.2124 — 5v°

(la)g) = ————oe———=12.1476
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Hence 200 x (12.1476 — 4.2124) + X x 4.2124 = 21.438.29

=X =471257
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(i)
a. The discounted payback period is the smallest time t for which the present (or accumulated) value

of the returns up to time t exceeds the present (or accumulated ) value of the costs up to time t.

b. The payback period is the same as the discounted payback period, except that the present value
calculation (or accumulation) is carried out using an interest rate of 0. In other words, it is the earliest
time for which the monetary value of the returns exceeds the monetary value of the costs.  [2]
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(ii) Unlike the NPV, neither the DPP nor the PP give any indication of how profitable a project is, as
they ignore cash flows after the accumulated value of zero is reached.

There may not be one unique time when the balance in the investor’s account changes from negative
to positive. However, the NPV can always be calculated.

The PP can give misleading results, as it does not take into account the time value of money.

Hence, NPV is a superior measure as compared to DPP or PP. [3]
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(iii)

a. Internal rate of return
The IRR for project A is the rate of interest that satisfies the equation of value:
—170000 — 20000v — 10000v2 + 20000v + 20000v? + 200000v* =

Simplifying this and expressing it in INR 000s:
10v2 +200v° = 170

By trial and error, we find that:
i=7%,
10v% +200v® = 171.99

i=8%,
10v% + 200v% = 167.34

Using interpolation
(g ATOATI0
' 16738 - 17199 =7
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For Project B, the income ( paid at the end of each of the first 6 years) represents 7% of
the initial capital, which is returned at the end of the 6 years.
So we can see immediately that the IRR for project B is exactly 7%

Alternatively:
14ag + 200v° = 200
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b. Net Present Value
The net present values are found by discounting the payments at 6%
Project A: NPV =

—170000 + 10000v2 + 200000v° = 6823.82

Project B: NPV =

—200000 + 14000ag + 200000v° = 9834.65

c. Maximum interest rate beyond which the projects are unprofitable
Each project will be profitable if the rate of interest at which funds can be borrowed is less
than the internal rate of return. So, to be profitable, Project A requires a borrowing rate less
than 7.4% and project B requires a rate lower than 7%.

Other factors to be considered include:

.

Project A does not provide any net income during the first year.

The lower internal rate of return for Project B applies for a longer period.

The rates of interest available in years 4 to 6 (ie after Project A has finished) will
affect the comparison between the accumulated profits at the end of year 6 (ie
when Project B finishes)

The risk associated with the receipt of income. If Project A involves greater
uncertainity or risk, it may not be accepted even though it has a higher IRR.
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From the first principles,
@), =1+ 20 +3v% + 403 +5v* + -+ L @]

Multiplying by v on both sides,
v(Id), = v+ +2v% + 303 + 4vt 4. o™

Subtracting,
(1v) (i) = 1+ v+ +v2 + 03 + vt 4 4y — o
A-wUi), =1-v")/1-v)—nv" (Sum of a GP formula)
d(ld), = d, —nv"

(), =22

Hence Proved.
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s 0.08

eT=1——0
& =0.080811

(ii)

0.08\*
A+i)t= (1 'T) =092237

i=0.084166
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(iii)

12 4
d12 =0.080539

qan\*? 0.08\*
1-—) = (1 ——) =0.92337

(iv)
-4
+2i1/2 2 _ _@
(1+2i1/2) (1 4)

i4/2 = 0.0877077

=0.0877077
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) AV(at10)= { {100+ e 0914¢ 4 200} « el 001AHOU Y, pT007d (3 Marks )

.
- [{100 « 00083 1 900}« 001 ] £007+4 (1 Marks)

= {(112.74968 +200) * e°"“3*°‘”%} +1.32313

= Rs 488.04288 (1 Marks)
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Value at 1% November 1985 is

+
Annuity 1= 200 x v(&) x 2,5 at 8%
=200 x 0.980944 x 11.01676 = 2161.363
- B
Annuity 2 = 320 X (1 +)\12) X a5 at 8%
=320 x 1.006434 x 9.184257 = 2957.872
. _ (12)
Annuity 3 = 180 X ayg ¢
=180 x 9.892583 = 1780.665

Total value of all the three annuities = 6,899.90
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Let the revised annuity be A

)

Value of the revised annuity is = A x (1 + 1)"/* x a2

6899.90

A= 1019427 x 1030886

=656.56




