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9~e~t~0~ by H Y KRAEPELIEN 

In San Fransisco - as in most Bell System measured 
service cases - three components make up the tariff, 
i. e. : 

1. The basic montly rate 
2. The rate per message unit 
3. The message unit allotment included in the 

monthly rate. 
Tables 1 and 5 specify allotments. 
Why are the other two important tetriff components 
left out? 

What were the rates in the exchanges during the study 
period? 

Answer 
The-monthly rate for basic service has been included 
in my presentation. As was pointed out, other detai 1 
is necessary for revenue estimates. The message unit 
charge in California is, I believe, five cents but this is 
not positive. All three tariff components and perhaps 
others are of course significant and should be included 
in a complete analysis. The data being reported is in 
an initial stage, because we are sti II occupied with 
data collection and organization of the data base. The 
rates during data collection to date have not changed, 
but we hope to see a change before termination of the 
study. 

Question by G WIKELL 
An essential point in planning is forecasting future 
traffic demand. Prognostication by the aid of a linear 
regression model is the method ordinari ly used. The 
variab les that are used or may be suggested for such a 
model cannot all have the same importance. What 
comment would you give to this? 

Answer 
A r;-;'Uffiple regression model is contemplated to deter
mine coefficients and to select those demographic fac
tors most useful in a traffic forecast model. We hope 
through such multi-variate analysis to not only trend 
traffic growth or change, but to also estimate the 
effect of planned line transfers or the traffic to expect 
in a new office. We also hope through statistical infe
rence to estimate factors not otherwise measurable. 
For example the future effect of rate changes by per
haps sorting out a related cost variable from a multi
variate regressi.on over many offices and develop a 
coefficient in the traffic forecast for cost. 

Question by M MIZUKI 
The -dlsfribution of originating Messaqe Holding Time 
of Figure 8 suggests a possibility that the distribution 
may be a mixture of distributions with a certain set 
of mixing probabilities. Individual distributions may 
be of exponential or even chi-square types . 
I would like to see a further analysis of data along this 
line. 

Answer 
T ffifnk it very likely that this distributi.on i.s a mixture 
of distri.butions. One cause, for example, of very 
short holding times could be wrong number di.sconnects. 
An in depth analysis of this data is sti II pending. As 
mentioned in my presentation a cursary analysis of 
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the calls shorter than 30 seconds shows si.gni.fi.cant 
di.fferences among offi.ces and among classes of ser
v ice. There i.s also a signi.ficant mode at 10 seconds 
for the FR class of service. Our data base organi.za -
tion allows ready access to line and office details. 
Indi.v idual account analysis wi.ll be made in an attempt 
to answer questi.ons such as yours . This and many 
other results should be available as our analysi.s · 
proceeds. 
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Question by G WIKELL 
Or major importance among the v ariables you hav e 
studie d is the interval between call arri.vals. Your 
samples have one hour length. What would y ou think 
of choosing the sample period length f rom a call rate 
fluctuation point of v iew? 

Answer 
The tnterarriv al curve shown in our paper is from 6 
quite uniform days. We do intend to study the traffic 
lev el influence ranging from zero blocki.ng in steps 
to heavy saturation. 

Parameter v ariations are difficult to distingui.sh from 
stochastic fluctuations. What can be done is to assume 
a regular transition (e. g. linear) between two different 
stationary leve ls and then compare with a weighted 
sum of exponential functions. 
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Question by G WIKELL 
In-cor-;Sldering the problem of repeated attempts 
for a full y av ai.lable g roup the authors pay 
special attention to the fact that an overall state
dependent birth coefficient can be defined. Knowing the 
v ariation of that coefficient what use do the authors 
contemplate for it? 

Answer 
Thetntention of the model has been to give a better 
description o f the state probabil ities of a full-avai.l -
abi I ity g roup so that a better knowledge of the con
gestion probabi.l i.ty can be obtai.ned. Another outcome 
of this study may be the di.fferenti.ati.on between con
gestion probabil ities for ini.ti.al attempts and reattempts . 
allowing a better defi.ni.tion of the grade of servi.ce. 

The knowledge of the state probabilities wil l also allow 
the u se o f exi.sting theori.es for calculation of probabili
ties of internal blocking in limited availabil i.ty system. 
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Questioh by J W COHEN 
Le Gall~s approach to· the influence of repeated calls 
is mainly f rom the network point o f view. It is a mac 
ro-approach contrary to the micro-approach which 

. investigates the simple model starting from a hypo
thetioal subscriber behav iour. The experimental re
sults with the macro-approach and the dtfficulties with 
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a good description of the subscriber behaviour strong
ly indicates that the macro -approach is more promis
ing. From a theoretical as well as designer's point 
of view this is highly unsatisfactory. What is needed is 
a number of simple micro-models which guarantee a 
good approximation of the real traffic situation and by 
which the traffic process on the network level can be 
understood and predicted. Is such an approach possible 
or does the subscriber behaviour show such a large 
variety that we have to be content with the macro
approach? 

Answer 
Itmust be noticp.ri that using a micro model for the 
study of a single exchange may depend strongly on the 
exchanges around. The types of refusal, originating 
thus repeated attempts, are not. of course. the same 
in the case of step-by-step systems as in the case of 
exchanges with common control et:juipment. The types 
of refusals may also depend strongly on the constraints 
offered by the signalling system between exchanges. 
In this way an overload located in one point of a large 
network may be. for example. the source of call re
fusals in the register of the originating exchange. be
cause of the effect of the time-out relays. Above all. 
one has to keep in mind these types of refusals in the 
definition of a sufficiently realistic loss-system, this 
system being therefore necessarily global. These r e 
marks concern especially switching networks with 
common control equipment. Overall measurements of 
the efficiency rates allow us to avoid the error of not 
taking into account an important amount of refusals. 
Of course , it would be more useful to m ake m ore 
locaLi.zed measurement Only after such m easurem e nt 

would it be possible to define a realistic micro-m odel 
for the type of network considered. if we want to con
sider the fluctuations of the traffic. 

You take up as a final poi.r,t in your paper a very im
portant problem for traffic operation namely that of 
service quality observation. YO'.J formulate your re
sult so. that it is necessary to measure a total traffic 
flow i.n order to get good figures for traffic loss es
timates. This seems a bit discouraging to me . Might 
it not be possible to envisage some special procedure 
for a random sampling of calls for observation? 

Answer 
T have-on ly wanted to point out the precautions that 
must be taken with regard to the interpretation of re
sults of call refusal measurements. because of the 
sampling method used. 

It may be useful to have these precautions in mind du
ring the design of equipments to be used for the mea
surements of call refusals of any nature. by using. if 
possible. the information given by the signalling sys
tem between exchanges. for all the call refusals. and 
not only f.or calls lost in the speech network. 
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Question by G WIKELL 
You-give in your paper a lot of most interesting mea
'surement data on multiple lines subscriber behaviour 
in repeating unsuccessful attempts. In your table 11 
you have distinguished between subscribers that re
peat their attempts rapidly and such as repeat slowly. 
but you gi ve no esti mate of the re lati ve si zes of these 
two classes. Hav e y ou any idea of their proportions? 

Answer 
An answer to your question can be given on the basis 
of results in my paper. If we use Table VII concer
ning the distribution of the first two intervals between 
the three first attempts and Table IV and V concerning 
the perserverance function respectively the fai lure 
rate at each attempt we can calculate approximately the 
size of each cl"3.sS of TableXI, with respect to the fresh 
calls (the number of w hich is gi ,:,en i n Table Ill ) . 
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From these data we find that the two classes are approx
imately equal to 20 'Yo of the fresh calls. that is to say, 
each class contains approximately 15.000 calls. 
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Question by G WIKELL 
The-authors describe equipment and data processing 
system for a big traffic study project. What would 
authors comment to the question of man power demand 
for various parts of a big measurement project such as 
this one? 

Answer 
The-project was started in spring 1971 and we got the 
first data in April 1973. which means two years of sys-
tem planning, development and testing . 4 research en
gineers and technical a ss istants have participated in the 
project, and altogether some 6 manyears were put into 
the project during the two years. The exact amount of 
manpower needed for the different parts is difficult to • 
give. but a rough estimate is: 3/4 manyear for a preli
minary study. 2 1/2 manyear for the hardware develop
ment. 1 1/2 manyear for the software development and 
3/4 manyear for system test. Finally. some 1/2 manyear 
is unti 1 now put into the data analysis. 
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