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Cybernetics

The Sixth Internaticne! Conference on Cybernetics will e piace in
Nemur, Belgium, frowm "“i’rz to 1ith this month., Subjects will be divided
into the groups -

3, Principles and me*sim% of Cyberuetics

2, Sewmantic machines

3, Auvtomation

4, Cybernetics and human sciences

5. Cyberpetics and Iiff&

Sumimaries of papers can be obiaived for the payuent of 500 Belgium
franes {(i.e. R7-14)
Jehamesburg Chapter Meatines

. o~

Special Note

The chapter committee believes that members will find it more
convenient to attend meetings scon after 5 p.m, than te travel back from
the suburbs &t 8 p.m. '

However, as most of us are tidesty at this time the meetings have been
scheduled to start with tea, talk, and biscuits at 5, 30 p.m., followed hy the

normal OR program at 5,45 p.m.,

w’

Please diarise these timesg (5.30 p.ur to 700 ponn)

g,

Tea eill be s aff*md a3 usual on the ground floor in the south-engt COPDEr,

of the geclogy bice



NEWS FROM THE JOHANNESBURG CHAPTER

ler veported on the Joint Conference of the O.R. Society and of
The Institute for Management Science {T.I, M.S.) held in London from the
29th June to 3rd July, 1870, '

The main theme of the conference was involvement of management during
the formulation and solution of O.R. problems. It was also apparent that
the complexity of the situations to be studied reruires a well co-ordinated
team effort to arrive at usgeful results,

It was interesting to hear that 2 Study Group of the O.R. Society is
active in spplying a Systems Approach to Hospitals and their work has already
produced good results,

The discussion was centered around a comparison of the O.R. situation in
the U.K. and in $.4A, It appesrs that it is difficult for O.R. men in 8. A,
to get management actively involved in the solution of problems. The main
reagon for this was given as the manpower shortsge, which regretiably
prevented management from dedicating pert of their time to study and
development,

Jonathan's lecture will be published in one of the next bulletins.

Mext Meeting

Date 16th September, 1870

Venue Univergity of Witwatersrand
Geclogy Building, Room G201

Time 5.30 p.m. for 5.45.n. m.

Speaker My, B.H. James

Subiect Critical Path Plaunoing in Practice.

Drian James is presently head of the O.R. division of M,I.T,A.C, and
Critical Path planning is part of his departments stock in trade. At the
present time the C,R. divigion is serving the needs of 5 companies on 7
projects where critical path planning is being used to control the project.

Topics to be covered in the falk are .

1. Features currently available with CPM packages

2. The uwsefullness of such features

3. The use made by preject mansgers of CBM analysis
4, Future developments




I8 SIMUL%TEQN‘ THE JTAST RESORT

(AN EDITED TRANSCRIPTION OF THE DISCUSSION)

The meeting was chaired by meessor Kerrich. The members of the

panel were

Dr. Brown. Mr. Cohen, Mr. Sankey. and Dr. Sichel.

Floor -

Dr. Sichel :

Floor

Dy, 8ichel :

Dr, Brown .

Floor

Dr. Brown :

Floor :

Dr., Sichel :

Floor -

D, Sichel :

Chairman -

Dr, Sishsl .

I take the view that simulation is not the last resort but the first,
It should be used to test whether you understand the situstion he- .
fore going on to mathematical analysis or more costly simaulations.

But you must understand the situation before you can simulate it -

‘the computer hag to be instructed,

Let me amplify. The systeme analysis required for simmlation
leads to understanding.

Dr. Brown said that simulation sometimes geve insight to help
create a mathematical model,

You {the floor) imply that with simulation you can check the fit of
the model, whereas with 2 mathematical medel vou can't. 'This
is not so. In both cases the outpuls or predictions of the model
can be checked against the real situation.

‘What I mean't is that you should simulste and then choose a

stochastic model,

If you are in a position fo simulate it is implicit that you have
already chosen a stochastic model. For both the mathematical -
analysig and the simulation approach. the first step is the choice
of & model. In both cases it ig important to test whether the
model represents the true gituation and in both cases this is
achieved by compering the results of the model (eg. average queue
length which results from sssumptions about inter-azrrival times and
service times) with the corresponding real situstion.

Can you say something more shout the criteria used when theae
comparigons are made.

You use the theory of hypothesis testing. If there is a significant
difference between the results of the wmodel and the observations of
the real situation, then the null hypothesis cannot be upheld.

How confident do you feel about using the model to predict events
outside the renge of the observations used to varify the model,

I would take thege predictions with a pinch of salt (outside the range) -
but if you interpolate - ie. ingide the range, and the model has

pagsed the nypothesis testing, then I would rely on it, It is specially
valusble when it predicts maxima or minima inside the Tange {After
all, optimising or sub-optimising is the fumetion of OR}

With regard fo hypothesis testing, I am 99,999% coufident that no
mathematical model ig correct in real life. The problem is to choose

. a mbqﬁel that ié,'iaccurate enough for the purposes in hand.

If there are snough observations, say 106,000, no gimple mathemationl
model will it - but it may be so close that it is good enough, For
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ezample, models used by insurance companies - in these cas
even though the null hypothesis is rejected, the model can abw.{maiy
be used. This iz whers bhumsn iudgement comes in

You accept - you reject - surely there is room in between for
proceeding cautiously - (lavghter)

T might just mention that you can never sceept 8 hypothesis - you
can only reject it -~ and that puts the cat among the pidgeons
{more laughier)

i cerning methodeology, one should start with the simplest model;
run it and discuss it with the people concerned with the process,
They will point out missing elements. These should be put in one
at a time, running the model after every change. This makes it

easier to check that they are put into the model in the right way,

and one can see their effects, \ .

[

£

The order in which you introduce the factors might be important,
and if there are 10 Iactors that makes odds of nearly 4 million to 1
againgt hxi,im:: on the best seguence in which to introduce them,

I think the whole gitnation has to be studied in detsil first, and
enalysis has fo indicate w‘im t iz important and what isn't - before
you start any simulating.

How often in practice arn't you pushed inte the last vesort? How
many problems are solved without simuletion,

Not too many.- Going back to the simple model, 1 tidket offics -

I queue -~ T don't think even this sify a?‘:mn ig g0 simple ~ vou would
messurs the behaviour of people buying tickets at different times of the

day and at different days eg, long weekends. Tn validation of youy

model you would also ask it to produce statistics under these different

conditions, A word on thu’uw;%m@“’l technigues - here simulation

-

helps out, because I don't think any of the known optimization techniques

optimizes for more than one vari
with your simulation fo find compromise solutions.

it seems that in order to verily the gzofrﬂem%@ or acceuracy of your
stochasgtic model, you sre having to use higtorical date which you've
collected In your time studiss ete., You then push this through your
model and you get resulis oul which must from gheer logic be the

same resgulls you put in. In other words, its all going through s vgry
favcy machine - you start with ABCD - you put it through 8 mincer, s

grindey a turner, 2 lathe, and vou come oul with ABCD. Could I put
it to the panel that you have no way of verifying the stochastic model
because in order to verify it, you have to use the historicsl daia to
produce the historicsl data,

Is it not rather that you gfart with dafe which ig 3 to 1 years old, and

able. It is possible by playing around

you check against present events and then use the model to predict futurs

gitusfions ¢

May I comment on the last question.? Iiseems to me that in a simulation

you put in your independent variables but you get out your dependent
variableg, both of which are historical, fe. you put in ABCD but you
don't get out ABCD! you get out EFG&H and this is how you varify,

s s g Bof pnnt e w8 cvon i e
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I'd like to ask s guestion abhout the effect of the random number
generators. I vecently had the experience that the numbers
generated started cycling after 2000 {laughter) 1 wasn't experienced
enough to realize that this would cavse trouble, in fact it caused

& tremendous amount of trouble (loud laughter). What I want to

agk is - how impovtant is it to apply tests fo the numbers, and what
tests o apply, A

That I just can't answer bacause if you try encugh tests vou will
always find some test whichk wil! show up 2 pseudo random number
generator. The particular vandor number generatorg which were
used 5 years age, sre now baing shown o be usatisfactory due to
certain gerial correlntions efe. It will depsnd on the particular
problem which you are invastigating on how important this lack of
true randommness - whatever this may be {laugh) is,

I think that it ig better, after you have simulated, uging random
numbers and all, to check vour resulis for goodnesg of fit with
the veal situation {goodness, in some sense or other)

I am tremendously pleased thet this cnge of rendomness or NOT
randommegs was brought up (it was not g planted question),

I don't think sncugh sitention is baing given by people who use
simouletion,: fo test whether the random numbers which after all,
are the primsry input to start with, really were random ~ and in
my whole experience with praectical problems I have been several

times lead up the garden path in s terrible way because the random

generaters didn't function properiy. This iz the case again where a

-mathematics] study, ¥ you eav solve your problem in an anglytical

way, is so iremendously more powerful because on fop of all the
problems of simulstion you have the nagging doubt that your numbers
weren't vandom, snd to such an extent that they gave you false

‘anawers.  Now I have had sgevern! problems in conjunction with queues

where we undersiood the thesory, shall we say half way, not fully,

and we had a test whether the random generator did its bit, and we
got the resulls printed out under diffevent conditions - I had the

fealing there was something wrong and eventually we applied our
theoreticel knowledge and found that this type of digtribution just

could not have arisen out of truly vandom numbers. Then we went
back io the original vandom numbers which we had stored and we
applied fests and we found that they did not rass any tegls., After

a bit of trouble it was found that the random generafor {(package program}
would not work on the computer we were uging slthough i functicned
correctly on a differant computer. But I think this a very pertinent
question and I would give on snswer what tests I would use. The
simplest test for all random numbers is the chi squared test - do the
digits from 0 fo ¢ come up in the fashion of 2 uniform distribution.
Now in my experience, thzi iz the least powerful fest. A very good
test iz the gap test where you specify runs of digites of say between

0 snd € {so you count the number of non-zero digits between 0 and 0).
My emperience shows that to be = very very powerful test and also the
test of corveletion cosificients of guccessive pairs~that iz very powerful
toe, If the numbers satisfy theze three tests T would be guite happy-now
ag Dr. Brown says, if I use omough tegts~say 10 or so-one or two will
probably reiect tha nummbers-I wouldn't be too unhappy sbout thei, I
have fouund the above ithree teats powerful in practice.

Do you wonder ladies, gentlewent that to my first year students I £aYy
you have gob to susaa, rmoin guessing of course - we all guess
with the aid of »1i ¢ Eove that-will enable us to make some
juvdgements,
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