TMA MST204 06 Cut-off date 14 August 1997

This sssignment covers Units 24 and 26, and the Numerical Analysis practical work
unscbertaken al Summer School.

Note that there 8 no tntor-marked assignment. question on Treid 250 thi= unit 4
argesmed by computer-marked assignment gquestions only.
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Questions 1, 2, 3 and 4 require the use of a computer for their solution, and this
will b avmilable ot Summer Sehool. There are computing sessions at Summer
School which will help yow to anderstand how Lo answer these questions, 1T
voul have Summer School excusal, then you should have veceived information
on alternative armngements. H von lave nol received any information, contaet
the Staff Tutor in Mathematius and Computing at vour Regional Centre

There are six questions in this assignment. Questions 1, 2, 3 amd 4 are cach allotted
fewer than 25 marks, and the total number of marks for the assigroment is 100 as
wsuad.

Your written solutions to Questions 1 to 4 should be self-contained, fo.
you should not expect your tutor to search for input or for numerical
solutions in the computer output. For most of these questions, there is st
least one part in which vou carry out an imvestigntion and make deductions from
the computer output.  In each such caze, a Iarge proportion of the teial mark
iz allocated Lo explamng why you did what vou didd amd how voil came bo your
comnaclusions,

Cruestion 1 { D 1)
Note that the total sumber of marks nvmleble for this guestion iz 15

Mortgage repayments ace usually ealeulated oo the basis of Axed interost rates.
This i modelled in the television programme associated with et L However,
i practice the mortgage interest rate waries, usually svclically with o period of a
few years. This question is concerned with a simple restsed model for o repayment
mortgipe where the rate of interest varies cyclically but the repayments are cone
stant. A simsoidal Tooction & used to model the eyclical varbation in the inberest
rate. The aim of the question is to investigate the conditioning of the problem with
respect to clinnges in the values of parametors in the model.

The repavment interest rate & assumed to be modelled by
. =T
Lp = 11 4 1 rik 5 |

where:

i the year number- that is, in year ¢ the number of eomplete s sinee the
mortgaee hegan is v — 1

i is the actoal mterest rste Inoyear v

e 15 the mean interest rabe;

s Hlwe magnitade of the variation in the nterest cabe about the mean vadee:

L is the period of U wmriation i the intercst Tate.

For this question we take the following daga ealues,
o The mesn rate of interest 2 1009
¢  The amount borvowed iz L50,000L

»  Theannual repiyment is L3873, the sum which would De reguired to pay off the
meortgage i 20 vears (iF the miberest rate were constant at 10%. (You can check
ihat thiz s correct by solving the recurrence relation 1,4 = 1.1¥, — 5873}



