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ABSTRACT 

On the basis of data recorded from the telephone network 
in Norway, a study upon subscribers' characteristics 
has been performed. Some of the characteristics has been 
examined for different subscriber categories, i.e. PABX 
lines, business and residence telephones. The influence 
from tariff changes upon the number of local and long 
distance calls, conversation time aQd traffic volQDe has 
been especially studied. In addition results are pre
sented from measurements upon the subscribers' operation 
and reaction times. 

1. INTROOOCTION 

In recent years, efforts have been made in Norway to find 
the best possible data material on the traffic offered 
by subscribers to the telephone network. One of the 
larger projects carried out in this connection is 
CARAT (Computer Aided Recording and Analysis of TraffiC). 
Originally, the idea behind the project was to collect 
data characterizing the subscribers as traffic sources. 
The system, together with the first results, was 
presented at ITC 7 [lJ, [2J. CARAT has been in regular 
operation since the autumn of 1973. and has gradually 
been extended to include the collection of more traffic 
data. In 197~, the system was extended to include also 
the collection of operational data from an e~change Qf 
1 000 subscribers. 

To study the effects of the tariff changes as per 1 
January 1975, traffic investigations were carried out at 
various locations in the Norwegian telephone network, of 
which the CARAT recordings were the most comprehensive. 

As from 1 January 1976, a reduction was put into effect 
of charges for long-distance traffic from a limited 
geographical area. In this connection, investigations 
were carried out in order to study the effects. 

2. MTA MATERIAL 

The CARAT observations are carried out on a group of 
~OO subscriber numbers in an L. M. Ericsson exchange of 
the AGF type in Trondheim. The vhol e exchange hu 13 000 
subscriber lines connected. 

In the study of the subscriber characteristics, it is 
natural to divide these into sublroups showing ca.aon 
behaviour. The composition of the group in subscriber 
categories is shown in Table 2.1. The special lines are 
operator lines, long-distance lines and coin telephones. 

Subscriber category 1973/1974 1975 1976 

PABX lines 86 86 87 
Business subscribers 101 113 96 
Recidence subscribers 25~ 268 257 
Special lines 15 22 19 
Lines not in use "3 11 %1 

Total 500 500 500 

Table 2.1. Subscriber categories of the 500-aroup. 

The data available are collected from September 1973 to 
April 1976, normally over periods of at least one week 
per month, with about 6 000 calls per day. 
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Tbe data collected are store4 on m8gnetic tape for the 
off-line computer analysis. The data for each call are 
as f()llows: 

• Junctor nlDDber 
• Calling subscriber's number (A-number) 
• Called subscriber's number (B-number) 
• Number of metering pulses 
• Call initiation time 
• Time interval from call initiation time until 

junctor seizure 
• Time interval from call initiation time until 

junctor releue 
• T~e interval from call initiation time until 

register release 
• Time interval fro~ call initiation time until group 

selector f!nds tree outlet 
• Time interval fra. call initiation time until group 

selector release 
• Time interval from call initiation time until first 

aetering pube 
• Time interval fro. call initiation time until busy 

indication 
Tiae from register seizure until first digit pulse 

• Intervals between digits 
Time from last digit until register release. 

In connection with the tariff changes from 1 January 
1975, more conventional traffic aeasurements were 
carried out in addition to the CARAT observations. 
Tbese are samples froa different parts of the country, 
and were taken on groups of circuits which entirely or 
al.ost entirely carried local traffic. These measure
ments were laborious and tberefore had to be limited. 
The data observed were 

• conversation time 
• traffic intensity in the busy bourse 

The conversation times were recorded in 16 exchanges with 
a total of " 000 conversations from 3 different weeks, 
one in 197% and two in 1975. The traffic intensity was 
recorded on 110 groups of circuits, belonging to 11 
different exchanges. 

In order to investigate the influence from the second 
tariff change - reduced cbarge8 for long-distance 
conversations in low traffic periods - measurements 
vere .ade on several groups of circuits witbin, to and 
from the area concerntd. The CARAT system waa not used 
for these investigations. The traffic meters were read 
for the whole day, at the tiae-consistent busy bour, at 
the hours 5 pm, 7 pD, 8 pD and 9 pa. These measur_ants 
were taken over one week in 

May, November 197" 
January, March, November 1975 
Jan~, March 1976. 

J. SUBSCRIBHl CHARACTERISTICS 

The telepbone subscribers show characteristic features 
both when a call is being established and during tbe 
converlation phale. 

In the establisbaent of a call, the operation and 
reaction tiaes are e8pecially iaportant. These tiaes 
are entirely determined by the individual lubscriber, 
very often depending on the usage frequency of the 
telephone, but apparently not easily influenced in other 
ways. 
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The usage frequency of the telephone and the length of 
the conversation phase are deterained by the subscriber 
using the telephone in his daily work or as a private 
person. In both cases, usage frequency as well as call 
duration can be influenced, especially by the charging 
policy of the telecommunications administrations. 

In this contribution, attention is primarily focussed on 
subscriber characteristics as call frequency and duration, 
and how these factors are influenced by the charges. 
However, since the CARAT observations make possible a 
study of the characteristic features of the subscribers 
during establishment of the call, a few of these will 
also be discussed in the following. Also, some sub
scriber characteristics were discussed in ITC 7 [2J 
and will not be included here. 

'3 .1 DIALLING TIME 

The time used by subscribers belonging to the three 
subscriber categories in order to dial 3 digits 
(special service), 5 digits (local call) or 8 digits 
(long-distance call), respectively, is shown in Table 
3.1. 

l Dialling of 
Subscriber cate£ory 3 didts 5 didta 8 didts 

! All subscribers 5.7 9.7 1".8 
i PABX lines 5.5 9.2 1"." 
j Business subscribers ').7 9." 15.1 

Residence subscribers 6.7 10.2 16.9 

Table 3.1. Dialling timea in seconds. 

The results shown in Table 3.1 are taken from obser
vations made in 1973. When these are compared with 
observations made in 1975, the 1975 figures are some
What lower, usually 100-200 msecs, with a maximum 
difference of 400 msecs. 

It is clearly evident from the table . that the sub
scribers usi~g the telephone most frequently shoy the 
lowest dialling times. 

3.2 CAI,LS ABANDONED BEFORE COMPLETED B-NUMBm 

Observations based on calls from '3 000 subscribers show 
that for about 8.5~ of all initiated calls, there was no 
dialling. There may be several reasons for this, among 
others line faults and unnecessary lifting on the handset. 

Of calls with dialling, 2.5~ had incomplete or not 
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Figure 3.1. The tt-e elapsed before an A-sub.criber 
replace. the handset when encountering no 
aDsver or a busy S-subscriber. 
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accepted B-number. The result of this was that 0.4~ of 15 
the calls were released because of non-existent direction, 
and about the same number because of incompleted dialling. 

WAITING TIME WHFN NO ANSWER OR BUSY B-SUBSCRIBER 

Fig. 3.1 shows the time elapsed before an A-subscriber 
replaces the handset when encountering no answer or 
busy B-suhscriber. The observations are based on all 
subscriber categories. 

We observe that an A-subscriber reacts very quickly 
when encountering a busy signal. 

For no answer, we note that some subscribers are 
evidently very patient, as the mean value is approx. 
40 secs. The peak value at 3 seconds, show. that some 
call. are abandoned even before the B-.ubscriber ha. had 
a reasonalbe time to answer. 

ANSWERING TIME 

Fig. 3.2 ahowa the time elapled before a B-aubacriber 
answers if he is of respectively cate,ory PABX, business 
or residence. 

As may be expected, the PABX'ea have the narrowest 
distribution curve. The mean answering time is still 
relatively high, a fact that may be attributable to 
lengthy waiting times inter alia during the busy hour. 
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Figure 3.2. Answering time. 

SUBSCRIBERS 
MEAN: 8.3 SlCS. 

SUBSCRIBERS 

MEAN 9.7 SIC s. 

30 40 secs. 

• 

• • 
ITC8 



• 
• 

• 

• 

• 

• • 

,.. THE TARIFF CHANGES 

At the beginning of 1975, the telephone charges in 
Norway were changed, for local calls as well as for 
long-distance calls. The intention behind the tariff 
changes was not to increase the income of the Admini
stration, but to push part of the traffic volume from 
the busiest hours to low traffic periods. 

Before 1975, every local conversation was charged with 
one count unit. From 1 January 1975, local calls 
generated between 8 am and 5 pm all days except Sundays 
are charged with one metering pulse when the conversation 
starts, followed by synchronous pulses at intervals of 
3 minutes. The first synchronous pulse is depressed, 
however. From 5 pm till 8 am and on Sundays, conver
sations are still charged with one count unit. (From 
1 January 1976, conversations on Saturdays are also 
charged with only one unit). 

Long-distance calls were before 1975 charged according 
to the Karlsson principle, with one metering pulse at 
the start of the conversation, followed by pulses at 
regular intervals depending on distance, limited to two 
charging zones. From 1 January 1975, the first syn
chronous pulse is also depressed for long-distance 
conversations. 

At 1 January 1976, another tariff chan~e was introduced, 
but onl~ for a certain part of Norway (the county of 
Nordland). This was the first step in the plans of the 
Norwegian Telecommunications Administration to reduce 
the charges for long-distance conversations in low 
traffic periods. 'l'he charge for long-distance conver
sa~ions generated in Nordland between 8 pm and 8 am 
plus Sundays are now reduced by ,.0 per cent. 

5. INFLmNCE FROM TARIFF CHANGES FROM 1 JANUARY 1975 

~.1 NUMBER OF CONVERSATIONS 

The number of local conversations generated from the 
500 subscribers (CARAT recordings) during a period of 5 
working days for the first 6 months of the year is shown 
in Fig. ~.1. The day is separated into two parts, i.e., 
8 am to 5 pm and ~ pm to 12 pm. The number is scaled with 
respect to January 1974. 
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a) 8 am - 5pm 5pm - 12pm 
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----1974 ---1975 •••••• • 1976 

Fig. ~.1. Number of local conversations for 5 days, 
scaled with respect to January 197~. 

A reduction in the number of conversations from this 
500-group is observed and varies from minimum 0.38 per 
cent in May, to a maximllm of 9.3 per cent in April. The 
nl.ber of conversations in the evenings is about 10 per 
cent of the number earlier in the day. 

The subscriber categories PABX, business and residence 
reacted in different ways. This is shown in Fig. 5.2 
for the recordings between 8 am and ~ pm. For the time 
after 5 pm a minor increase is observed, but is based on 
a rather small amount of calls. We can see that the 
residence subscribers reacted as soon as in January, 
While the PABX'es showed a little delay in thei~ 
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reactions. The business subscribers had about the same 
number of conversations during spring and a reduction 
during the autumn. 
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Fig. 5.2. Number of local conversations 8 am - 5 pm 
for ~ days, scaled with respect to January 1974. 

The total number of conv~rda\'iuud genera .. eu In t.he 500-
group does not give a true picture of the call inten
sity per line in use, since the number of lines has 
been updated each year for the different subscriber 
categories, .. shown in Table 2.1. 
Table 5.1 shows the nuaber of local conversations per 
line and per day for the di::erent subscriber cate
gories, and the relative changes from 197q to 1975. 

Time of PABX Business Residence 
day Year lines subscr. subscr. Total 

8 am - 197q lq.37 5.56 0.99 5.1" 
5pm 1975 12.61 5.02 0.82 q.65 

Change 
in ~. -12.2 -9.7 -17.2 -9.~ 

5pm- 1974 0.227 0.408 0.q45 0.481 
12 pm 1975 0.228 0.~44 0.~80 0.494 

Change 
in ~' 0.0 + 8.8 + 7.9 + 2·7 

Table 5.1. The number of local conversations per line 
and per day for the first 5 months of the 
year, and the relative changes from 1974 to 
1975. 

On the average, all subscriber categories had fever local 
conversations durina the normal office hours (8 .. -
5 pm) in 1975 than in 1974. It vas not unexpected that 
especially the number of local calls from residence 
subscribers vas greatly reduced during this period of 
day, but it was really a surprise that also the number of 
local calls for PABX lines was reduced as .nch as 12 per 
cent. 

324-3 



The number of local conversations in the evenings shows 
a small increase for the business and residence sub
scribers. In fact, many of the business telephones will 
in the evenings act as residence telephones. 

The number of long-distance conversations generated from 
the whole 500-group is show in Fig : 5.3. 

The number of long-distance conversations during daytime 
from the whole 500-group was in 1975 about the same as 
in 1974. The PABX lines, not show here, did not react 
until February, with about 20 per cent fewer conver
sations in 1975 compared with 1974. During the first 4 
months the business lines showed an increase of about 
15.7 per cent. 

CONVERSATION TIME 

The mean conversation time for local conversations is 
show in Fig. 5.4 for the CARAT recordings and for the 
conventional measurements. While before 1 January 1975 
the conversation time during the period 8 am to 5 pm 
was about 170 - 180 secs., the time after that date 
seems to stabilize at about 150 - 160 secs. In the 
period 5 pm to 12 pm there was an immediate increase in 
the conversation time in January 1975, declining to the 
same conversation time as in 1974 during the months 
April to October, and increasing again at the end of 
the year. 

The conversation time for the long-distance conver
sations is only measured by the CARAT system. These 
measurements indicate that there has also been a change 
in the conversation time for the long-distance conver
sations, as shown in Table 5.2. These changes of about 
2 - 5 per cent may be due to the fact that some sub
scribers have "transferred" the tariff increase for the 
local calls to the long-distance calls, and are not 
aware of the reduction in long-distance charges. The 
reason for this is probably that newspapers and other 
media were most concerned about the increase in local 
call charges. 

The conversation times for the different subscriber 
categories for four different years are show in 
Table 5.2. 

Subscriber 
category 

PABX 

Business 

Residence 

All 
subscribers 

1973 
1974-75 
1976 

Local 

8am 5 pm 
Year -5 pm -12 pm 

1973 160 269 
1974 164 257 
1975 153 198 
1976 159 250 

1973 152 235 
1974 154 230 
1975 143 243 
1976 147 221 

1973 232 349 
1974 260 365 
1975 154 389 
1976 163 401 

1973 170 287 
1974 176 288 
1975 154 312 
1976 158 323 

September - November 
January - June 
January - April 

Long 
distance 

8am 5 pm 
-5 pm -12 pm 

271 311 
271 450 
271 444 
291 365 

267 443 
256 311 
246 355 
260 297 

293 442 
292 368 
249 358 
253 400 

273 409 
270 350 
265 395 
281 371 

Table 5·2. Conversation times in secs. for different 
subscribers. 
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January 1974. 

roor----------------------------------------------------~__, 
s~cs 

19'0 
Conv~nt ional 

/ m~asur~m~nts 
180 ... ":"""-...;., ..... -~ .... -~-.. 1974 

" 
',1974 

'\'" 1ro CARAT 
r--_...;.,a_ •• ~ 

110 

150 

140 

130 

Conv~nt ional 
rMasur~m~nts 

120~~---_+---~---;_---+_ ___ r_~---_+---~---~~ 
1 2 3 4 5 6 7 8 9 10 11 12 

(monthl 

350r-------------------------------------------------------~ 
secs 

340 
••• 1976 

330 .0 • .. ~~RAT . 
320 

310 

300 

2~.-~~~~--~--~ 
\ I 

280 

270 

260 

250 

" I \ I 

\ /1974 
\ I CARAT 

\ I 
\ I 
\ , 
\ , 
\ , 

Conventional 
m~asur~ments 

24O~~--·~~~--~~--4__4--4__+~ 
1 2 3 4 5 6 7 8 9 10 11 12 

Imonth) 

b) 5 pm - 12 pm 

Fig. 5.4. Local conversation times, all subscribers. 

ITC8 

• 
• 

• 

• 

• 

• • 



• 
• 

• 

• 

• 

• • 

The average conversation time during the daytime from 
the Whole group to the local area was reduced from 
176 sees. in 197~ to 15~ secs. in 1975 - a relative 
reduction of about 13 per cent. From the other parts of 
the country, the samples indicate an average reduction 
from about 180 secs. to about 150 secs., thus giving a 
relative reduction of about 16 per cent. It is thus 
quite evident that all subscriber categories had a 
reduction in their conversation times during daytime. 
This tendency can be most clearly seen for the resi
dence subscribers, from 197~ to 1975 showing a 
relative reduction of ~1 per cent. 

Conversation times between different subscriber cate
gorie8 within their own exchange have also been 
examined, as shown in Fig. 5.5. 

Conversation times between office subscribers (PABX 
and/or business subscribers) did not show any marked 
change from 197~ to 1975. For conversations Where 
residence subscriber8 were either A-sub8criber or 
B-subscriber, the conversation time showed a minor re
duction. The greatest reduction in conversation times 
is observed When both the A- and B-subscribera are 
residence 8ubscribers. With a reduction from 378 sec8. 
in 197~ to 168 sees. in 1975 - a relative reduction of 
56 per cent - this effect of the tariff changes is the 
greatest observed • 
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Fig. 5.5. Local conversation times from A-subscriber 
category to B-subscriber category, 8 am - 5 pm. 

5.3 TRAFFIC INTERESTS 

The traffic interests in the network can be found by 
observing: 

- the traffic distribution, 
- the distribution of calls, 
- the distribution of conversations. 

As far as recording is concerned, the distribution of 
calls is easiest to determine, but the method may be 
unreliable if the grade of service is poor in some 
directions, so that the number of repeated calls in 
these directions is great. 

If traffic distribution is to be used as the basis, both 
the number of calls in the various directions and their 
duration must be observed. It has therefore been found 
practical to base the traffic interests on the number 
of conversations. The traffic interest factor for 
direction j is thus defined as 

m. 
0( =--L-
j t m. 

j=l J 

where m. number of conversations in direction ,j, and 

number of traffic directions in question. 
J 

n 

' ITea 

Fig. 5.6 shows the proportion of long-distance conver
sations in relation to the total number of conversations 
during the years 1973-1976, observed by CARA'f. 

Here we have 

O(=~ 
F ~~ 

where ~ = number of long-distance conversations during 
one week, and 

~ = number of local conversations during one week. 

The trend seems to be that 
- the proportion of long-distance calls for PABX 

subscribers shows little change, 
- the proportion of long-distance calls for 

business and residence subscribers is increasing. 

For PABX as well as residence subscribers, the traffic 
interest for long-distance calls seems to have a marked 
peak in December. The tariff change effected from 1 
January 1975 does not appear to have had any marked 
influence on the share of long-distance conversations 
for business and residence subscribers. On the other hand, 
the effect seem~ noticeable for PABX subscribers. 
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Fig. 5.6. The proportion of long-distance conversations 
in relation to the total number of conver
sations. 

TRAFFIC INTENSITY AND VOLUME 

In Figure 5.7, the traffic variations from the whole 
500-group are shown as an average for five working days 
in June 197~ and June 1975. It i8 observed that the 
traffic is less during the Whole period 8 am to 5 pm in 
1975 compared with 1974, while from 5 pm to midnight it 
shows about the same value for these two years. 

The results from the measurements in different exchanges 
and groups of c ircui ts throughout the country, are shown 
in Figure 5.8, giving the traffic during the hours 5 pm -
6 pm, 6 pm - 7 pm, 7 pm - 8 pm and 8 pm - 9 pm before 
and after the tariff change, in percentages of the 
time-consistent busy hour. 

There is a considerable increase in the percentage 
traffic for all afternoon hours mea8ured, compared with 
the traffic during the time-constatent busy hour • 
However, the increase vas greatest just after the tariff 
change (week 3/7~). 
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Fig. 5.7. Daily traffic variations JlUle 1971t and June 
lQ75. CARAT recordings. 

By taking the average traffic volume for the first six 
months of the year, the CARAT recordings indicate the 
folloving changes from 1971t to 1975: 
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• 16.7 per cent reduction during the period 8 am 
to 5 pm 
12.5 per cent increase during the period 5 pm 
to 12 pm 

• 12.5 per cent reduction during the whole 
period 8 am to 12 pm. 
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Fig. 5.8. Traffic volume in percentage of time-con
si.tent busy hour. 

The samples from the other parts of the country taken 
during time-conaiatent busy hour (9.1t5 am - 10.1t5 am) 
reflect a change in traffic volume from 1971t to 1975 as 
shown in Table 5.3. 

March June 

Oslo area - 30.3~ - 28.~ 
The rest of 
the COWltry - J6.1~ - 29.w,c 

Table 5.3. Changes in traffic volume. 

The conclusion of all measurements is that there has 
been a transfer of local traffic from the period 8 am -
5 pm to the period 5 pm - 12 pm. 

6. INFLUENCE FROM THE TARIFF CHANGES FROM 1 
JANUARY 1976 

Just before reduced charging was introduced in January 
1976, a local area in the county of Nordland of about 
1 000 of 21 500 subscribers in the whole district chan
ged from manual to autaaatic operation. This event 
changed the traffic flow in the district. It i. there
fore difficult to draw any definite conclutions about 
the change in traffic volume and intensity. 

However, it is assumed that the proportion of traffic 
in the different period. with and vithout reduced 
charging is not particularly influenced by the grade of 
automation in the district. We therefore present some of 
these resul ts. 

The traffic measured can be divided into 3 categories: 

. il outgoing traffic from Nordland 
ii traffic vithin Nordland 

Hi incoming traffic to Nordland. 

Only i) and ii) are affected by the reduced charge. Sose 
of the groups of circuits considered carry more than one 
of the mentioned traffic categories. 

6.1 TRAFFIC CONCENTRATION 

The influence upon traffic concentration, i.e. the 
percentages of the 21t-hour traffic during the time
consistent busy hour is shown in Figure 6.1. 

By comparing the valuea, a minor reduction in the traffic 
concentration is observed. 
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Fig. 6.1. Traffic concentrat10n. 

6.2 TRAFFIC VOLUME 

to Nordland 

~ 
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In Figure 6.2 i. shown the proportion of the weekly 
mean traffic carried during 

• a normal working day 
• Saturdaya 
• Sunday. 
• in the periods of reduced charge (8 pm - 8 am 

and on S~daya) 

for traffic generated in Nordland. 

As can be aeen, the proportion ,of traffic during the 
period of reduced charge ia increased after 1 January 
1976. 

For traffic to Nordland the proportion in the period 
8 pm - 8 am and SlUldaya is aa followa: 

Jan. 75: 21.~ 
Jan. 76: 21.6~ 

i.e., a much amaller change than for traffic generated 
in Nordland. 
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Fig. 6.2. Percentage distribution of the weekly traffic. 

As mentioned earlier, the automation in a part of the 
county makes it difficult to draw conclusion. as to the 
change in total traffic volume in the county after 1 
January 1976. However, measurements have been carried 
out on a few groups of circuit. which is not influenced 
by this automation. The changes in traffic volume on 
these group. from 1975 to 1976 are shown in Table 6.1. 

Jan. March 

Tot.al weekly 
traffic volume + 23.~ + 18.5~ 

Weekly traffic 
volume during 

+ 52.~ + /t8.5~ the period of 
reduced charg:e 

Table 6.1. Change in weekly traffic volume. Generated in 
Nordland. 

Busy 
hour 

May 74 47';' 
Nov. 74 48.3 '/0 
Jan. 75 52% " ~ 
March 15 59% )~ 
Nov: 75 48.1';' CD 

~ 

Jan. 76 .51.1% ~ 
March 76 57.3% 

May 74 '3.6% 
Nov. 74 43.4% 
Jan. 75 

C» 
55% '9 

March 75 53.3% P , 
w 

Nov. 75 
Jan. 76 

51.8% ~ 

~ ,65% 

March 76 66.8·/~ 

Fig. 6.). Traffic during the periods 7 pm - 8 pm and 
8 pm - 9 pm, in percentages of busy hour 
traffic. Generated in Nordland. 

ITC8 

In Figure 6.3 is presented traffic generated in Nordland 
just before and after the start of th~ reduced charge 
period in percentages of the time-consistent busy hour. 
Data for traffic during the period 5 pm - 7 ~ i. also 
available. Assuming that the traffic is the s'~e during 
the 2 hours, we get the percentages of the bu.y hour 
traffic as shown in Table 6.2. 

1975 61. 

1976 

Table 6.2. Traffic during the periods 5 pm - 6 pm and 
6 pm - 7 pm, in percentages of the busy hour 
traffic. Generated in Nordland. 

The results indicate that the proportion of traffic 
between 8 pm and 9 pm has increased, and the traffic 
between 5 pm and 8 pm has decreased compared with the 
busiest period of the day. 

For the traffic in the opposite direction, to Nordland, 
the results are shown in Figure 6./t. 

'::':. . 
.Busy 

hour 

55 .. °1 5,6% it 
63% ~ 

· ,61 % .: 

51% 3 
56 % 

May 74 
Nov . 74 
Jan . 75 
March 75 
Nov. 75 

Jan. 76 

May 

52.7°A I 50% .: 
65% 3 

6~ .% ~ 
~ 

56% 3 
6 59% . 

74 

Nov. 74 
Jan. 75 

March 75 

Nov. 75 
Jan. 7 

Fig. 6./t. Traffic during the periods 7 pm - 8 pm and 
8 pm - 9 pm, in percentages of the busy hour 
traffic, for traffic to Nordland. 

The traffic in this direction, which should not be 
affected by the reduced charge, is decreased both from 
7 pm - 8 pm and from 8 pm - 9 pm compared wi th the busy 
hour period. One reason for this decrease could be that 
some traffic has been turned from an area without 
reduced charge to the area with reduced charge. 

7. CONCLUSION 

The presented observations have given valuable informa
tion on the subscribers' traffic characteristics. It has 
been shown that the three subscriber categories, PABX 
lines, business subscribers and residence subscribers 
have ali different behaviour and therefore also 
different characteristics. 

This paper has mainly been concentrated on the influ
ence from tariff changes upon the subscribers' behaviour. 
On some of the characteristics, this influence i. found 
to be rather remarkable • 

It has been interesting to observe that the detailed 
result. from the CARAT recordings are in good accor
dance with the measurements from other parts of the 
country. 
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