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Question by G TIMPERI 
In -your case study forecasting problems have been ig
nored and an engineering policy has been assumed which 
is strictly dependent on the accuracy of the estimated 
average load. How can the drawn conclusions help in a 
more general case? 

Answer 
The-conclusions of the paper indicate that less than full 
measurement is required to accurately define traffic 
loads. This, in itself, should have a major economic 
impact. The forecasting prob lem was not introduced here 
to simplify the problem. 

Question by A ELLDIN 
The-authors pres~ a very interesting method of evalua
ting how many linefinders need to be observed to esti
mate the traffic of the whole group. 

Lack of measurements is compensated by overprovision . 
There are however a similar problem of much more im
portance. That is: How many times must I measure on 
the same group to catch the significant busy hour traffic? 

Therefore: What was the traffic when no measurements 
were made? Which degree of over- or under-provision 
will you get by limited measurements? What consequen
ces does this have on your calculation method? 

Answer 
The question of what hours to measure during a day is 
certainly not a simple one. It is not addressed here, 
however. This plan is effective only when per group 
loading ,is 50 % or greater. Results are not good for lo
wer group loadings. This is of no consequence, how
ever, when the purpose of the measurements is to de
tect periods when the equipment is loaded. 

Question by J G KAPPEL 
AS-you note (implicitly) in Sect. 4.2, page 5, Figures 
3 and 5 when compared with Figures 4 and 6 give some 
idea of the cost of maintaining "group identity" (identi
fication"of loads on an individual group basis is gene
rally necessary for 1 ine assignment and load balancing). 
Have you also tried to estimate full cost differences for 
line and facilities assignment anCf'iidministration, for 
the several line finder engineering alternatives conside
red in the paper? 

Note: My complim'ents on a nice start at a very complex 
problem! 

Answer 
The-problem is indeed a complex one and the approach 
described here on ly scratches the surface. We are pre
sently engaged in a program to evaluate the full econo
mic impact of a facil ities administration program. We 
have no firm results now, however, with the increase 
in labor costs as compared to manufacturing costs, there 
is a real need to reevaluate present ideas in facil ities 
administration. This reevaluation should have an impact 
upon the design of future switching systems. 

Question by T CAROC 
In-your paper two pol icies are mentioned i.e. 

- Dimensioning according to measured traffic + S. 
- Dimensioning according to measured traffic' + 2 S. 
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Can you give any guidelines for choice between them? 

Answer 
The-paper described two extremes for purposes of sensi
tivity analysis of the procedure. Generally, a one-sigma 
policy is sufficient. In practice, since the amount of 
error is small, no compensatior ~s actually required to 
correct the measurement error. 
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Question by G TIMPERI 
Bid "the author try to find an explanation for the relative 
greater accuracy when estimating the call peakedness 
from below? 

Answer 
Yes:The variation in peakedness from below is strong
ly dependent upon the variation in offered-load estima
tes. The estimates of offered load tend to have a low 
variation in IHU and PHU groups. 

The variation in measured peakedness is very dependent 
upon the variation in measured blocking. The variation 
in measured blocking tends to be quite high on final and 
IHU trunk groups because: (1) The measured blocking is 
relatively low (1 % to 10 %). (2) The traffic offered to 
the group is peaked (Z ~ 1). 

An analytical discussion of these points is given in the 
article "A Theory of Traffic Measurement Errors", by 
S R Neal and A Kuezura, Bell Sys. Tech • ...Journal, 
July-Aug., 1973. 

Question by ...J L DE KROES 
Why-iS the measured peakedness not derived from mean 
and variance of measured traffic data, instead of mean 
and blocking frequency? 

Answer 
At-this time a direct measurement of the variance of the 
number of busy trunks (i.e., of the carried-load pro
cess) is impractical to obtain with the current electro
mechanical scanning devices. Even if such a measure
ment were available, an iterative procedure would still 
be required to obtain the (Wilkinson) variance of the 
arrival process. ' .. , 

Practical methods for measur\ng the variance of the 
offered traffic are under investigation at Bell Labs. 
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Question by G TIMPERI 
T .-Has the model of the input process been tested as 
against the observation results? 

2. Has consideration been given to the relative influen
ce of the additional traffic on the 'loss probabil ity? 

Answer 
T .-No -; it has not, as the real traffic flow in the exchange 
could not be measured simultaneously while observing 
the subscriber-l ines. The effects of the simpl ifications 
are going without simplifications, but results are not 
yet ava i lab le. 

2. The probabil ity of a call finally to be lost has been 
calculated but is not presented in the paper. In case 
of no congestion it is equal to (1-p) (1-z2), Le. equal 
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to the percentage of non-blocked, unsuccessful, non
repeated attempts. In the example it is 14.8 %. With 
increasing congestion it is lower, as the overall pro
bability of a call attempt being repeated is increased. 

Question by E OBERER 
T.-Whatpercentage of observed calls are analysed by 
the aUdible-tone receiver? 

2. Do you have information concerning the accuracy of 
your probablisttc procedure for classifying non-audibly 
analysed calls? 

Answer 
T.-The percentage depends on the call-intensities of the 
observed subscribers. The range is 10 to 25 %. It must 
be mentioned that the non-analys·ed calls were only for 
the values in Tables 1 to 5, not for the time-intervals 
in the succeeding tables. 

2. I have no information about the accuracy as I am 
sorry I have not repeated the procedure several times 
to get confidence intervals. 

Question by T CAROC 
Table1-on page 2 shows measurement results from 
which is seen that the sum of "blocked calls", "B-busy 
calls", "erratic calls" and "no-answer calls" is in 
some cases less than the total number of unsuccessful 
calls. 
Why? 

Answer 
There-is a portion 'of attempts that though being classi
fied as unsuccessful, could not be identified as belong
ing to one of the four classes of unsuccessful attempts. 
This group consists of attempts failing because of sys
tem errors (for instance missing audible-tones) and 
other attempts with which a clear decision about the 
reason of failure could not be made. 

Question by G WIKELL 
You-have used an equipment by which it is possible to 
analyse tones sent on a subscriber line. This equip
ment costs money. You might have been prohibited by 
cost reasons to provide your equipment with a tone di
scriminator and still have been able to make almost 
the same measurements. Now that you have this tone 
discriminator you get more information from your mea
surements on subscriber behaviour so that you are in 
a stronger position when you come to the discussion 
of the two questions: 

(i) What. service concept 

(it) What theoretical model 

should be used - if we would like to dimension and ope
rate a telepnone network with a fair respect to the phe
nomenon of repeated attempts. 

My question now is: In how much stronger position 
are you? 

Answer·· 
r must admit that I am not very famil iar with the exact 
definition of grade of service nor do I know whether 
there is an exact definition. But anyway, it is correla
ted with the probability that the subscriber is given 
high probabil ity of reaching the wanted subscriber. If 
you introduce repeats after unsuccessful attempts into 
the grade of service you get the following additional in
formation from an audible-tone receiver, if you measure 
in a step by step system: 

1) Discrimination of congestion and premature termi
nation of a call caused by the calling subscriber. 

2) Discrimination between B-subscriber busy, no ans
wer, special tone for verbal announcements and systern 
defections, e.g. missing audible tone. 

3) The stage in which congestion is encountered whether 
the subscriber continues dialling or not. In a system com
pletely storing the dialled number which has a discrimi
nation between congestion-tone and B-subscriber busy
tone, the additional information is that you can decide 
whether the system is responsible for the failure of the 
B-subscriber. 

lIe 7 54/2 

Question by Z FUZESI 
To compare statistical data of call-attempts made by 
different administrations it is necessary to have the same 
definitions. Therefore to be able to clarify the valuable 
informations of this paper the following questionS are pl ot: 

1 • Does the trunk blocking (BL) include also the blocking 
on the trunks between the PABX and the public network 
or only in the public network? 

2. Do the trunk calls refer only to calls into the natio
nal network or include also the international traffic? 

3. Are the figures in the column "All" calculated as 
arithmetical average of all attempts or weighted ave
rage? 

Answer 
T .-Yes, the attempts rejected by the trunks between the 
PABX and the public network are included. In the 1 st 
PABX, · 64.5 % of all blocked attempts into the local net
work are rejected by the trunks of the PABX, while in 
the 2nd PABX the corresponding figures are 42 % for 
local calls and 13 % for long-distance calls. 

2. The trunk calls refer only to calls into the national 
network. 

3. The figures in the column "ALL ~' are the weight ed 
average. 

• 
Question by Z FUZESI 
The-Paper s ta t es: • Dayly Average B H Traffic 

Local Toll Local Toll 
1 • Successful calls 
2. Unsuccessful calls 

44 % 25 % 4 2 % 1 5 % 
55 % 75 % 

And from these a tt ribu ted: 

2.1 To called sub busy 
2.1 To trunk blockings 

3. The grade of success 
according to definition 
given: 

14 % 
25 % 

3.1 Measure d in Ge rmany 1971 
3.2 Measured in Paris 1966 
3.3 Measured in Brazil 1 972 

10 % 
56 % 

14 % 
29 % 

0, 4 5 
0,62 

10 % 
66 % 

0, 25 
0,47 
0,50 

Is there any explanation of the small percentage of sub. 
busy observed in Germany, experienced" in the local ser
vice 20 % or more elsewhere which is in the toll service 
still higher. 

Please explain also the small percentage of successful 
calls (15 %) on toll BH traffic. Classical publicati o ns 
quote 57 %. In Brazil was measured in 1972, 28,2 %. 

Answer 
The-=-explanation is the exceedingly high percentage of 
blocked attempts, in local traffic due to the low number 
of trunks between PABX and publ ic network, in t runk 
traffic mainly due to the low number of trunks in the na
tional trunk network. The high percentage of blocked 
calls diminishes the percentage of the attempts failing 
because of subscriber busy and of the successful calls. 
Most of the trunk calls measured were directed from 
the PABX in Berlin to PABX''''s in Munchen, Hamburg 
and NLlrnberg. At the time of the measurements the 
trunk network had not sufficiently grown with the increa
sing traffic, but as I have been told the German Postal 
Administration hopes to eliminate the existing bottle
necks unti 1 end of .... 73. 

Question by G PE LLIEUX 
In § -=; of your paper, you introduce the approximation of 
the function H by a mixtUre of two two-parameters ne
gative exponential distributions. Please, can you ex
plain, the physical meaning of this approximation? 

Answer 
T'hts approximation is chosen as it is understood that a 
mixture of two n.e.d. is well fi t ted to the e mpirical 
function. I think the advantage is that the portion of the 
very short repetition-times is well con~idered. There 
is no exact physical meaning as it is in renewal theory 
with post mortem failure analysis, but the interpreta
tion may, quite obvious to my opinion, be that a sub-
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scriber in encountering failure decided either to re
peat at once or to postpone his repeat to a later time. 
For instance, it was observed that in several cases 
subscribers after an unsuccessful attempt started 
calls to different subscriber before repeating the 
first unsuccessful attempt • 
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