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DISCUSSION RECORD 

Session No. 22 - TRAFFIC THEORY 

PAPER No. 221 
Aut hor: P LE GALL 

Question by R SYSKI 
A'Sfc.chastic process can be studied either in terms of 
equations for distributions or directly in terms of equa
tions for random variables of the process. 

What would you consider to be the principal advantage 
offered by stochastic integral approach? 

Did you investigate the integral equations for a waiting 
system? 

Answer 
The-main advantage in using stochastic integral equa
tions consists in defining operations on the stochastic 
functions themselves, what yields not only the equa
tions of state but also all the wanted correlations. 

Therefore it is a very concentrated tool in order to ex
press the properties of the considered system, which 
allows to avoid the writing of systems of equations, 
generally very intricate. 

Unfortunately, this method has not yet given results 
in the case of waiting systems. 

PAPER No. 222 and 225 
Aut hors: L LEE and K RAHKO 

Question by J P DARTOIS 
Inyour papers, theory and simulation results are 
based upon the assumption of independence between 
the call generation law and the equipment failure law. 
In other words, calls lost - for any reason - are clea
red and not repeated. 

In practice, a failure in the equipment carrying calls 
will give rise to an increased subscriber calling rate 
- due to the repeated attempt phenomenon. This, in 
turn wi II increase in large proportions the unservice
able probability of the equipment. 

Could you comment on this point, please? 

Have you made - or are you willing to make - further 
investigations in this direction? 

Answer 
You-are quite right. The effect of repeated attempts 
should be investigated. Our papers serve merely as 
the introduction to the studies of unserviceable proba
bi tity of equipment. We sincerely hope that our papers 
stimulate the interest of the delegates to further inves
tigate the unserviceable probabi liUes in various direc
tions. 

PAPER No. 222 
Author: L LEE 

Question by M MIZUKI 
In-Eq:-(i) on the left side X appears as a conditioning 
parameter, but no X appears on the right hand side. 
111 :he development of Eq. (1), the subsets Oi:, 
9jCot, r)' Pk(9j , u ) are defined in a nested manner. 
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I wonder if there is a possibi lity of counting a particular 
trunk more than once in the summation signs. The deri
vation of Eq. ( 1) is not obv ious. 

Answer 
To answer your question No. 1: 
X i s the total number of trunks in the interoffice trunk 
group. The right hand side of eq. (1) has been expressed 
in terms of these trunks. 

To answer your question No. 2: 
We have put eq.(1) into a computer program. The re
sults have been checked with results obtained from eq.(5) 
which has been verified with simulations. 

To answer your question No. 3: 
To me, the derivation is obvious. To follow the deriva
tion, I would suggest to read from the beginning of sec
tion 2 of the paper. 

PAPER No. 223 
Author: A BACHLE 

Question by J RUBAS 
The-paper successfully deals with the problem of dimen
sioning a group of circuits which is offered traffic smooth
ed by preceding trunking. Has the author also considered 
the more difficult problem of computing the variance of 
the traffic overflowing from the common group Nm ? This 
becomes necessary in an alternative routing system, 
where another trunk group has to be provided to carry 
traffic overflowing from Nm . 

Also, could the author explain the apparently paradoxical 
stat ement made in the second last paragraph of the first 
column on page 3 of r .i.s paper? 

Answer 
QuestIon 1: 
Up to now I did not investigate this problem of overflow 
traffic in the tandem exchange. This will be the aim of 
future investigations. 

Question 2: 
I have made a remark in my paper, that the mean of the 
traffic, which is offered to the tandem exchange m de
pends on the number of trunks N m of the common group. 

The reason for this is, that the blocking probabilities in 
the incoming groups and in the common group are not in
dependent of each other. If the number of trunks N de
creases then the blocking probability of this group~
viously increases. As a consequence the carried traffic 
and the blocking probabili t ies in t he i ncoming groups de
crease. Therefore the rati o of calls which find a free 
trunk in the incoming group increases and this means, 
t hat the traffic offered to the tandem exchange increases 
too. 

Question by A DESCLOUX 
The-method proposed by Mr. Bachle for the calculation 
of loss probabi tities when t he offered traffic is smooth 
yields apparently v e ry accurat e results. And it is also 
relatively easy t o apply whenever the mean and the va 
riance of the traffic are known, that is when one works 
backwards from the characteristics of smooth traffic 
to i t s generation by means of an "equivalent structure" 
handling random t raffic . In netwo rk engi neeri ng, how-
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ever, the means and the variances are not known in 
general. They have to be computed step-by-step, star
ting with the first routed traffic and it seems that Mr. 
Bachle's model might be of limited help in this case. 
I would be glad to hear Mr . Bachle's comments on 
these matters. 

Answer 
Mean and variance of a smoothed traffic have in any 
case to be calculated by means of a computer program . 

The procedure is a quite analogous one to the famous 
ERT Method of R J Wi lkinson, that is to say . 

The ERT Method has to calculate first the mean and va
riance of overflow traffic behind one or more first choice 
groups as a function of the traffic offered and the num
ber of trunks. 

Only then one can calculate the second choice groups 
to which overflow traffic is offered, and so on. 

The corresponding procedure holds for my smooth 
traffic method, as mentioned in your question. 

One has to start with the first groups to which pure 
random traffic of type 1 or 2 is offered. Only then the 
next group used in series can be calculated with re
gard to its offered smooth traffic - and so forth. 

On the other hand one can simplify very much the ERT 
Method according to R J Wilkinson or A Lotze assum
ing standardized ratios variance to mean. 

This enables a more or less independent approximate 
calculation of the loss of any group with offered over
flow traffic. 

The same is possible in case of my smooth traffic 
method under certain boundary conditions, for examp
le a limited range of loss such as 1 % .•• 5% and a to
tal number of trunks in the precedingly used groups -
say - 20 • • . 50 trunks, one can also assume a stan
dardized variance to mean ratio for smoothed traffic, 
which can be tabulated. 

Therewith one can calculate the loss of groups with 
offered smoothed traffic either stepwise and more 
accurate or with tabulated variance to mean ratios 
very fast but less accurate. 

PAPER No. 224 
Author: 'v B IVERS EN 

Question by A DESCLOUX 
T wouWlike to ask Mr. Iversen if he has some infor
mation regarding the distribution of the statistics 
(the generalized mean difference of order 2) which he 
used to test the Holbaek data? Is it approximately Chi
squared? 

~'2.s~~ .. 2 2 
If A 2=f (xi-xi+1 ) · is-X; -distributed, then xCx i+1 
must be Normal distributed. xi is, however, Poisson 
distributed and so (xi-xi+1) has a symmetric discrete 
distribution. The conclusion is, that it is no'Xf-distri
bution. 

This may, though, be used for obtaining an estimate of 
the reliability of the observed A 2. I do not know the 
exact distribution. 

PAPER No. 225 (also see ,question on Paper No. 222) 
Author: K RAHKO 

Question by A DESCLOUX 
T WOUW expect that it is rather difficult to get precise 
estimates of the outage distributions and t" E>refore I 
would like to ask Mr. Rahko if he has investigated the 
robustness of his model with respect to variations of 
the failure probabi lities? 

Answe r 
Tt 1S-rather difficul t to determine the failure distri-
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bution. We have to approximate the values of the fai lure 
probabilities on the base of observations as presented in 
Annex 1 of my paper . 

In our model we take into account Poisson and non-Poisson 
traffic variations. The availability as defined in my pa
per depends on the failure distribution and the traffic 
distribution . 

PAPER No. 226 
Author: M MIZUKI 

Question by J W COH E N 
What are exactly au thor ' s arguments to reject the de
scription of t eletraffic models i n t erms of probability 
theory? Why does the approach advocated by the author 
lead to a better evaluation of t he actual phenomena? 

Answer 
The-paper does not reject the traffic models based on 
probability formulation, but deals with the generaliza
tion of the probability theory and investigation of its 
possible impact on the traffic models. 

I cannot claim that this approach may help to analyze 
the a ctual phenomena, defined in the sense of ensemble . 
The uncertainty theory is applicable only to a sequence 
of events observable in progress of time. The intent 
here is to investigate whether there exists any signifi
cant difference between the two approaches. 

Question by A DESCLOUX 
Mr.-M"i"zuki's approach leads to weaker results than 
standard probability theory. Therefore I would like to 
ask him to give us some compelling reasons why the 
latter should give way to the former as he seems to 
suggest. 

Answer 
Thls research oriainated from myoId work as shown 
in the M/G/1 model described in this paper. I needed 
a logical explanation to my model. As the paper suggests, 
one can take one of two positions, namely (i) to follow 
the sequence of events happening to a particular system, 
or (ii) to analyze a collection of sequences of events by 
segmenting a sequence and forming an e ;-,semble. If your 
interest is in a statistical model, I like to investigate 
whether an ensemble can be constructed without destroy
ing the properties of individual sequences . One may also 
ask yourself whether "unconditional probabilities" are 
meaningful. 

I must confess that I am just opening a Pandora's Box. 

Question by L E N DELBROUCK 
Could-the author elaborate on the statement of axiom 
Q4? It is rather obscure as it stands and I fail to see 
how it proves that Q(.) is not additive. The example 
cited in abstract illustrates the distinction between 
before- and after-the-fact probabilities and, it seems 
to me, cannot be used to support the assertion that con
stants are not random variables. Would the author's 
argument stand if he were not to disregard the so-called 
trivial case of zero-one probabilities? 

Answer 
To explain Q4 I must use a rigorous development of 
lat tice (particularly "filters") of statements and a func
tional called "valuation" defined on a filter. Cl shall send 
a copy of manuscript in preparation.) These examples 
characterize the pecul iar aspects of this new approacl"); 
i. e., (i) enumerate possible sequences of events, (it) 
impose a restrict ion that, if one sequence realizes, 
no other sequences can realize, and (iii) define Q(.) for 
a class of statements related to a sequence of choice. 
Because of (U) and (Ui), the after-the-fact aspects of 
statements come into play, but not in terms of after
the-fact zero-one probabilities. To demonstrate that 
unknown constants are not random variables, again a 
rigorous development is required. The basic distinction 
may b e explained by the condition, whether the realiza
tion can be replaced by other possible outcomes infini
t e ly often, or the realizat i.on i.s to be held unique and un
r e plac eab le . (Almost all probabilist s and mat hematical 
s tatisticians are presently confuse d on this issue, and 
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no proper logics have been l<nown. The uncertainty 
theory is aimed at clarifying this problem using the 
relaxation of probability axioms.) 

PAPER No. 227 
Author: E GATOS 

Question by A DESCLOUX 
As Mr. -Gat os rightly points out, the duplication of 
components is usually a very small fraction of the 
development costs. I doubt, however, that, on this 
ground alone, economic considerations can be igno
red. It seems to me that any meaningful study of the 
interaction between reliability and redundancy in sys
tems engineering should be carried out within a frame
work which includes the economic constraints as basic 
elements. I would like to ask Mr. Gatos if he has some 
views on this subject? 

Answer 
DupTIcation of components is a special case of the 
common solution I gave in 3.3 of my paper for redun
dancy by multiple reproduction of information. This 
is useful in cases, when the information is of very 
high importance and the transmission is submitted to 
a high grade of disturbance (for instance pictures from 
a crashing down unmanned space craft). Economical 
aspects are then of lower interest. 

For technical solutions with duplication or three 
times reproduction of information or comporJents the 
economical aspects of interaction between reliability 
and redundancy must be considered. This might be 
done on the base of my paper, but was not yet carried 
out. 
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