Workshop TimeValue

1.	Albert will retire in 15 years. If he wants to withdraw a lump sum amount of $150,000 at the time when he retires, how much does he have to deposit now into a pension plan earning 6% annually? (Assuming that he does not invest or withdraw any money from the account within the next 15 years).
2.	Albert will retire in 15 years. If he deposits now of $150,000 into a pension plan earning 6% annually, how much can he withdraw as a lump sum amount at the time when he retires? (Assuming that he does not invest or withdraw any money from the account within the next 15 years).
3.	Albert will retire in 15 years. If he deposits $10,000 every year into a pension plan earning 6% annually until he retires, how much can he withdraw as a lump sum amount at the time when he retires? (Assuming that the first deposit he will make is at the end of year 1).
4.	Albert will retire in 15 years. If he deposits $10,000 every year into a pension plan earning 6% annually until he retires, what is the total present value of all the deposits he make for the next 15 years? (Assuming that the first deposit he will make is at the end of year 1).

Use formulas on the lecture notes OR use present/future value (of single amount and annuities) tables
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Solutions to Workshop TimeValue

1.	Albert will retire in 15 years. If he wants to withdraw a lump sum amount of $150,000 at the time when he retires, how much does he have to deposit now into a pension plan earning 6% annually? (Assuming that he does not invest or withdraw any money from the account within the next 15 years).

Solution: finding the present value of a single amount:


a) 

b) Or from table 1: n=15, r=0.06 to get 0.4173
Present value=150,000*0.4173=62595.

Note: solutions from a) and b) should be the same, the difference being the rounding. a) is more accurate, while b) works as a simple approximate.

2.	Albert will retire in 15 years. If he deposits now of $150,000 into a pension plan earning 6% annually, how much can he withdraw as a lump sum amount at the time when he retires? (Assuming that he does not invest or withdraw any money from the account within the next 15 years).

Solution: finding the future value of a single amount:


a) 

b) Or from table 3: n=15, r=0.06 to get 2.3966
future value=150,000*2.3966=359,490.

3.	Albert will retire in 15 years. If he deposits $10,000 every year into a pension plan earning 6% annually until he retires, how much can he withdraw as a lump sum amount at the time when he retires? (Assuming that the first deposit he will make is at the end of year 1).

Solution: finding the future value of an annuity:

a) 
b) from table 4: n=15, r=0.06 to get 23.2760
future value=10,000*23.2760=232,760.

[bookmark: _GoBack]4.	Albert will retire in 15 years. If he deposits $10,000 every year into a pension plan earning 6% annually until he retires, what is the total present value of all the deposits he make for the next 15 years? (Assuming that the first deposit he will make is at the end of year 1).

Solution: finding the present value of an annuity:

a) 
b) from table 2: n=15, r=0.06 to get 9.7122
present value=10,000*9.7122=97,122.
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b £125.97
b £163,665

b 4.96 years

Present values of the four options:

a

b
c
d

£1,000,000
£1,104,883
£1,500,000
£1283,540

Given the time value of money of 9 per cent per annum and certain

(e.g. that you will live to enjoy the perpetuity) then the of

1 answer is c. You may

like to question whether this is what you would really go for. If you prefer another
option, try to explain what that option says about your time value of money.

6%

£675

£6,217, 8.24%

b £31.18

Present value of a ten-year £800 annuity = £4,711. Therefore you could invest £4,711

@ 11% and reccive £800 per year for ten years. Reject Supersalesman's offer.

£6,468
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Exit Reader

Sometimes you are presented with a monthly or daily rate of interest and wish to know what that
s equivalent to in terms of annual percentage rate (APR) (or effective anmual rate (EAR).
1f mis the monthiy interest or discount rate, then over 12 months:

W+ my
where i s the annual compound rate.
Tem)2-1
ifa credit card company charges 1.5 per cent per month, the APR is:
(1+0015)"
1f you want to find the monthly rate when you are given the APR:

m= (1492 Lorm= (59 -1

m=(1+0.1956)"12_ 1= 0,015
Daily rate:

(e dy =1
sehere d i the daily discount rate.

The following exercises will consolidate the knowledge gained by reading through this appen-
dix (answers are provided at the end of the book in Appendix VI).

1 What willa £100 investment be worth in three years’ time if the rate of interest i 8 per cent,
using: (a) simple interest? (b) annual compound interest? ?
‘You plan to invest £10,000 in the shares of a company.

a Tfthe value of the shares increases by 5 per cent a year, what will be the value of the shares
in 20 years?

b 1f the value of the shares increases by 15 per cent a year, what will be the value of the
shares in 20 years? ?

How long vl it take you to double your money if you imvest it a: (a) 5 per cent? (b) 15 per cent?

s a winner of a lottery you can choose one of the following prizes: 2
a £1,000,000 now.

b £1,700,000 at the end of five years.

© £135,000 a year for ever, starting in one year.

d £200,000 for each of the next 10 years, starting in one year.

Tfthe time value of money is 9 per cent, which is the most valuable prize?
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Chapte 2 » Prject appasl: net present value and nternal e of retun
A bank lends a customer £5,000. At the end of 10 years he repays this amount plus interest.
The amount he repays is £8,950. What is the rate of inerest charged by the bankk ()
‘The Morbid Memorial Garden company will maintain a garden plot around your grave for a
‘payment of £50 now, followed by annual payments, in perpetuity, of £50. How much would
you have to put into an account which was to make these payments if the account guaran-
teed an interest rate of 8 per cent? @
If the flat (nominal annual) rate of interest is 14 per cent and compounding takes place
‘monthly, what is the effective annual rate of interest (the annual percentage rate)? @
‘What is the present value of £100 to be received in 10 years’ time when the interest rate
(nominal annual) is 12 per cent and (a) annual discounting is used? (b) semi-annual dis-
counting is used? @
‘What sum must be invested now to provide an amount of £18,000 at the end of 15 years if
interes s o accumulate at 8 per cent for the first 10 years and 12 per cent thereafier? ()
How much must be invested now to provide an amount of £10,000 in six years’ time assum-
ing interest is compounded quarterly at a nominal annual rate of 8 per cent? What is the
efective annual rate? 2
Supersalesman offers you an annuity of £800 per annum for 10 years. The price he asks is £4,800.
Assuming you could earn 11 per cent on aternative nvestments, would you buy the annuity? (9
Punter buys a car on hire purchase paying five annual instalments of £1,500, the first being an
immediate cash deposit. Assuming an interest rate of 8 per cent is being charged by the hire
‘purchase company, how much is the current cash price of the car?
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