The units of the times t are arbitrary; years, months,
or days will do, but £ is the interest rate per unit
of t. Because of the definition of z above, the preci-
sion with which ¢ can be calculated is worse if i is
per day rather than per month or per year. If line 40
is replaced by 1 [-], the program calculates the effec-
tive period interest rate rather than the continuously
compounded rate.

As a test case, suppose Ay = -$1500, ¢t; = 0.73 years,

A, = $1000, t, = 2.13 years, 4, = -$2000, t, = 3,04 years,

and 4, = $3000. From these numbers, the continuously

compounded interest rate is i = 0.106856339 or about
10.7% per year, and the equivalent rate for compounding
yearly is ¢ = 0,11277505 or about 1l.3% per year.

The equations with interest compounded continuously also
apply to other growth and decay problems such as wildlife
populations in ecology and radicactive decay in physics.

As an exercise, consider the following problem. Suppose
you invest $1800 in a new business. A year later the
business is doing very well and you take out $4700.

But after another year, the business is in real trouble
(probably because you took all the working capital the
year before) and you must put $3900 back in to keep it
afloat. After one more year, you sell your interest

for $1000. What has been your IRR? Either program above
gives 7 = 11.11% per year, but a skeptic points out that
i is really zero; you seem to have made no return at all!l
Who's right?
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THE GAME OF KING

THE GAME OF "KING" for HP-97 by D V Smith (663) New Zealand.

In this game you are the dictator (benevolent I hope) of a
small island of 2000km® in area. Half of the island is very
rugged and mountainous, and is not suitable for either in-
dustry or farming. But the tourists love the area and some
of your income is derived from tourism.
INPUTS Each year, it is your kask to set a budget for the
next 12 months. You decide how much land you are
going to sell to 'industry'; how much you will allocate to
feed your people (it costs $100 to feed each person for a
year); you decide how much of your land you are going to
plant; and how much you are going to spend on pollution
control. By pressing A you govern for the year.
OUTPUTS Eleven outputs are given so that you can guage
your success for the year. By looking over the
printout of the program, you will get an idea of how the
various stages of the program are calculated.

INSTRUCTIONS

(1)
2y

Input the program.

Set up the initial conditions: Decimal seed STO E
(a) Amount in treasury - 7 EEX 4 STO®

{b) Area of country - 2 EEX 3 STO2

(c) 1Initial population - 500 STOS

(d) Cost of seed per knm’ - 10 STO9

(e) Land value per km' P-S EEX 2 STO# P-S

Inputs:

(a) Amount of land (km') to sell STO A

(b) § distributed to people STO B

(¢} km® to plant. (1 person can look after 2km’) STO C
(d) $ spent on pollution control STO D

Govern for a year press A

Outputs:

(5§) New land value per km®

(P9) Cost of seed for iknm'

(P8) Population increase (births and immigration)
(P7) Population decrease (deaths, emigration and also
~ pollution deaths (which you pay for))

(PE) Funeral costs (pocllution deaths only)

(P5) Total population at year's end

(P4) Number of km' harvested

(P3) $ income from the harvest

{(P2) The amount of land you control

(P1) Income from tourism

(Pg) $ amount in the treasury at year's end.

Go to step 3

(3)

(1)
(s)

(6)

NOTE: 1If there is no money in the treasury to pay for the
funerals of the victims of pollution, land is sold to pay
for them. Otherwise, the machine will stay within the
l1imits set by you. At the start, decide how many years you
will govern for (I suggest 4 years)and you should resign if:
(a) you kill off more than 60% of your population in one
year (b) you kill off more than 30% of your poulation and
still have funds in the treasury (c) you sell all your land.

This is a very difficult game, and it is suggested that
you use your machine to estimate all costs before keying in
the values of the four parameters.

The program is based on one written for the PDP-11.

Best of luck! You will need 1it. David V Smith (663) NZ.
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