
• 

CUSTOMER LINE USE CHARACTERISTICS 

D. H. Barnes and W. O. Reutelhuber 
Bell Telephone Laboratories 
Holmdel, New Jersey, USA 

Many technological, economic and sociological 
factors of modern society are causing important 
changes in customer line usage and calling 
characteristics. These changes seem to be 
different among classes of service. Present 
traffic measurements are inadequate to resolve 
class of service differences and are not 
definitive of calling characteristics at the 
customer's line. Accurate projection of usage 
and calling trends is very difficult under these 
circumstances as is also estimates of costs and 
revenues to be expected from traffic projections. 

A comprehensive study of customer use 
characteristics by class of service and the 
formulation of a traffic prediction model are 
needed. The model will take into account 
differences and changes in environmental, social, 
ecomonic and other demographic factors which are 
related to customer calling and usage 
characteristics. 

The data needed to meet adequately such study 
objectives are not readily available. This paper 
reports on a study of local area traffic which 
has been undertaken. This study will have as 
objectives a m1n1murn cost study procedure, 
hardware recommendations for data collection and 
·a computer software package for general use by 
Bell System companies. 
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This paper describes a study of customer line use 
characteristics which is currently in progress. 
A study of the size reported here requires a 
significant planning effort. The study 
objectives and associated study plan are 
described. In addition, some preliminary results 
of customer calling characteristics by class of 
service are reported. Other results as defined 
under Objectives will be reported in other 
papers. The study is being made in cooperation 
with one Bell System company and is a pilot study 
intended to lead toward the formulation of a 
comprehensive traffic study model for general 
Bell System use. 

A study of customer calling characteristics, in 
more detail than is available from routine office 
traffic measurements is needed to better 
understand changing traffic patterns and 
switching costs. Many technological, economic 
and sociological factors of modern society are 
causing important changes in customer line use 
and calling characteristics which vary by class 
of service, and we suspect certain other 
classifications. Insufficient knowledge of these 
changes may adversely affect network planning and 
the ability to estimate future service and costs. 
Obvious examples may be found in new services 
offered by computing centers where extremely long 
.holding times are found on connections to 
computer ports or very short holding times are 
experienced in credit checking systems. The 
sociological problems of large cities are known 
to be affecting residential service 
characteristics. 

Present traffic measurements are provided to 
estimate total loads on switching equipment and 
trunks and so are inadequate to resolve the 
effect of class of service or other causes for 
systematic traffic differences. Accurate 
forecasting of usage and calling rates and the 
distribution of traffic is difficult without a 
better set of measurements obtained closer to the 
calling customer. AnalysiS of these measurements 
can eventually lead to determination of . the 
effect of rates on calling characteristics. 

The primary objective of this study is the 
formulation, implementation and testing of an 
optimum study plan for general use by Bell System 
companies for collecting, analyzing, and 
forecasting data on customer calling 
characteristics which are representative of each 
company's operating area. The study objectives 
are divided into three parts which are Data 
Collection, Basic Analysis and Modeling. 
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DATA COLLECTION - Data collection includes the 
design of hardware to interface customer lines or 
the program arrangements in ESS offices needed to 
force AMA entries for local calling. A further 
major effort is required to provide training, 
record keeping arrangements and formulation of 
other personnel subsystems needed to adapt to 
each telephone comFany's records routines and to 
keep data flowing smoothly on schedule with a 
minimum of lost or inaccurate data. It is 
necessary to formulate such procedures in a way 
so as to require little new planning by any 
company entering the study. It is also desirable 
to minimize costs and to b€ able to estimate 
study costs for planning purFoses. 

~§!~~~X§!§ - Basic analysis is to include: 

1. Call characteristics by each existing 
class of service. Included are means, 
variances and distributions of originating 
and terminating (separately) attempt and 
message peg counts, usage and holding 
times. 

2. Correlation 
demographic 
which may 
forecasting 
classes. 

with available and predictable 
and exogenous information 
be helpful for traffic 

or identification of customer 

3. Community of interest, distance and cost 
of service relationships to calling 
characteristics by class of service. 

4. The calling characteristics and 
classification of unusual users, 
particularly among business classes. 

5. Time series 
variables. 

analysis of the above 

~QQELItl~ The mode ling phase is to include 
traffic forecasting and network cost projections. 
Examples of such models may be of the following 
form: 

1. An exchange traffic forecasting model for 
calling rates -

where 

cs 

i 1,2, ••• , Cs 
(I) 

Z 1,2, ••• ,NS 

is the calling rate for class 
of service i to zone Z as a 
f~nction of time such as busy 
hour, total day, etc. 

are coefficients to be 
determined, 

are known variables such as 
number of main stations/zone, 
income level, office 
statistics, etc. 

is the number of classes of 
service, and 

are the total number of zones. 

The study plan, as shown in Figure 1, has a 
number of phased parts. These are data 
collection, a data base system, analysis of basic 
results items, modeling, and finally, a standard 
software package to be implemented on a time 
share/batch computer system. In this paper we 
are reporting on the progress of the first three. 
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DATA COLLECTION Data is collected from 
presently --available records, new line 
measurements and customer surveys. Among the 
existing records are central office records, 
central office and network traffic engineering 
measurements, customer account records and 
demographic information which is taken from both 
existing . telephone company records and exogenous 
sources. Line use data is developed from new 
measurements on sampled customer lines. All data 
except the customer survey and line use data is 
selected from sources which are currently 
available and which contain enough history for 
use in a traffic forecasting model. Survey data, 
on the other hand, may not be retained as a 
continuing effort but is needed to help explain 
results as they develop. 

Line use data is collected by different methods 
and hardware arrangements depending on the ~ype 
of switching system involved. To the max~mum 
extent possible, we have taken advantage of the 
inherent capability of stored program ESS offices 
to put customer local calling data as well as 
toll data on AMA magnetic tapes. Because of 
switching machine capacity and data processing 
costs, this is done on about 100 customer 
accounts per office. We obtain complete calling 
detail on both originating and terminating 
messages for each sample customer account. These 
details for all sample accounts are sorted in the 
revenue accounting centers, retained on a 
separate magnetic tape for one week and sent to 
our study location subsequently to be melded with 
customer account statistics and entered in the 
data base. From the ESS offices alone we did not 
expect to be able to draw samples among and 
within customer classes representative of the 
telephone company's complete operating 
jurisdiction. In addition, in ESS offices we 
cannot obtain data on attempts. To extend line 
use measurements to electromechanical offices, 
i.e., Step-by-Step, No. 1 Crossbar, No. 5 
Crossbar and panel, and to measure attempts we 
measure directly on customer lines. Design of a 
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special line interface circuit was necessary to 
separate originating from terminating traffic and 
to detect answer. 

Line interface circuits connect to the tip and 
ring of customer lines and detect and transfer to 
electronic, pollable, accumulating registers ten 
measures of each customer's lines. These include 
counts of line seizures, answers and disconnects 
and the accumulated times from line seizure to 
answer and line seizure to disconnect on both 
originating and terminating calls. In addition 
on a large sample of originating calls, the 
office code digits dialed by the customers are 
recorded on a sample basis. Using the switched 
network, the accumulating registers are polled 
and their contents collected automatically by a 
PDP11 computer. In the initial study we read 
3,000 registers from two study locations every 
five minutes. 

SAMPLING PROCEDURE - The large number of lines 
within-a~Iephone company's operating area makes 
it impossible to study all of them so a sampling 
procedure is needed to select offices and 
accounts within offices for study (an account 
being a billing entity). This selection must be 
made without bias and must represent the entire 
jurisdiction of a telephone company for a period 
of at least one year. There are many diversified 
characteristics of interest e ach with different 
weights which must also be represented within the 
sample. Due to the different types of switching 
systems, the line measurements and associated 
i nformation content will depend upon the 
par ticular serving central offi ce. 

To keep sampling and call processing costs to a 
reasonable minimum, a modified stratified two
stage sampling plan was adopted. Eleven ESS 
offices within the State of California were 
selected, this selection being mainly based upon 
spare AMA capacity, location, environment and 
class of service representation. Most of the 
Pacific Telephone company's ESS offices are 
within large metropolitan areas. Of necessity, 
the study was started in these areas with six ESS 
offices in the San Francisco area and five within 
the Los Angeles area. 

Electromechanical offices are selected to test 
the adequacy of ESS samples within their 
metropolition environments and also to sample the 
suburban and rural areas which are not otherwise 
available to us. The line interface hardware 
permits additional measures of ineffective 
attempts and usage not possible in ESS offices. 
Because of equipment limitations, these sample 
measurements will be rotated amoung offices over 
relatively short periods of time and spread 
throughout the jurisdiction of the company and 
over lines of special interest not otherwise 
easily selected. 

The most evident classification of customers is 
by the service they subscribe to. There are 
eight classes of service, four within residence 
and four within business categories as shown in 
Table 1. Th~ total number of accounts selected 
that can be studied at one time is limited by 
both budget and computer proceSSing ability. The 
division among accounts is made in proportion to 
estimates of traffic variations expected within 
each class of service, the resulting allocation 
being presented in Table 2. To achieve 
replication, 60 percent of the accounts are 
replaced each month with additional accounts 
within the same class of service. In order to 
model time trends, the remaining 40 percent are 
kept "constant" and are not replaced except in 
cases of customer disconnects or changes in class 
of service. At any instant of time, 
approximately 1050 accounts within all classes of 
service are on study while the one year study 
will encompass a total of nearly 6000 accounts. 

TAELE 1 

FR - Flat Rate - Unlimited calling to Zone 1 

MR - Measured Rate - 60 message allotment to 
Zone 1 

MQ - Measured Rate - 20 message allotment to 
Zone 1 

RFX - Measured Rate Foreign Exchange - allot
ment same as MR 

MB1 - Measured Rate, Single Line ' - 80 messages 
allotment to Zone 1 

MBM - Measured Rate, Multiple Line - 80 
message allotment per line to Zone 

PBX - Measured Rate - No allotment 

BFX - Measured Rate Foreign Exchange - 200 
message allotment per line to Zone 1 

TABLE 2 

Unreplicated Number 
_~Q~s/Offi~_ 

Residence 

FR 
MR 
MQ 
RFX 

Business 

MB1 
MBM 
PBX 
BFX 

TOTAL 

25 
9 

14 
3 

16 
16 

5 
4 

92 

CALL DATA BASE - A data base system was created 
for---bot-h---storage of call information and 
subsequent retrieval during the analysis phase. 
An expanded view of the call data base system is 
shown in Figure 2. Input to the system is via 
magnetic tape. During the input phase, each call 
on tape goes through a preliminary processing 
stage where three functions are performed; a 
logic check is made on the total call record, an 
additional validation is made with a file which 
contains the accounts on study and the called 
distance information is added to all originating 
messages. At the conclusion of the preliminary 
processing stage, a report is made which lists 
the call records which are in error and a status 
of all calls processed. Calls passing the 
preliminary processing logic checks are placed in 
a temporary storage file for subsequent entry to 
the data base. 

Retrieval from the data base is accomplished via 
a set of access routines in conjunction with 
information from the customer files. Retrieval 
requests are processed by the access routines, 
the output being the desired call record 
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information which is processed by the analysis 
routines. Typical access requests may specify a 
range of dates and days within the week, classes 
of service and offices. In addition, the user 
may also specify retrieval for a selected subset 

,of accounts. 
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Calling characteristics by class of service are 
presented for nine No. 1 ESS offices for both 
local area originating and incoming or 
terminating messages. The results from the 
electromechanical offices, the rema~n~ng basic 
call analysis from the Objectives section and the 
more advanced analysis which includes the total 
modeling effort is currently underway and will be 
reported on at a later date. The results which 
are presented herein begin with a general 
discussion of class of service behavior which is 
then expanded upon by a more detailed example of 
a single office. Throughout, these results are 
based upon the three month period from June 19 to 
August 11, 1912, including business days, i.e. 
Monday through Friday, with the exclusion of July 
4th, a holiday. The results apply for the total 
24 hour period of each studied day. The classes 
of service investigated include both flat and 
measured rate accounts from the residence 
category but only measured business accounts. 

Within each office and class of service, message 
times together with calling rate and usage per 
line were calculated for originating local area 
and t e rminating traffic. These results were 
subsequently weighted by the population number of 
accounts within each class of service across the 
studied offices to produce class of service 
statistics. 

~§§~~~I~I!~~ Table 3 pre~ents the 
average message times by class of serv~ce. Also 
included are mean square difference (MSD) values 
of the individual offices around the weighted 
average. We observe that the originating message 
times are longer for residence than for business. 
Within residence, the holding times for MR and MQ 
classes are greater than FR and RFX classes while 
within business, there is a similarity among all 
classes. The MSD values which demonstrate the 
variation among offices, show the residence 
classes to vary the most. One unexpected result 
is the low variation among offices for FR as 
compared to the measured services of MR and MQ. 

l\VG HT (!'in) 

Office MSO 

AVG HT (Min) 

Of fice MSO 

TABLE 3 

MESSAGE HOLDING TI"! 

l12~a Originating MesSAges 

---------Resldence---------- ------:---Business-----------

lE HI! 1:12 BIll ~ll t:!~ fillS Ul! 

11.20 5.08 4.92 3.24 2.58 2.56 2.68 2.70 

0.32 3.511 11.86 1.07 0.60 0.011 0.12 ,0.73 

leninating Mes§~ 

---------Residence---------- ---------Business-----------

5.311 5.25 7.31 3.63 3.66 2.511 3.02 2.1111 

1.17 1.01 2.79 , 1 . 01 6.50 0.13 0.12 0.44 

Similar results were obtained for the terminating 
message times. The increased terminating message 
times are largely due to the inclusion of longer 
toll calls which are not contained in local area 
originations. At present there is no feasible 
method for separating incoming traffic by 
origination. The large office variation for the 
MB1 class of service is for the most part caused 
by a single office with an average message 
holding time of 10.3 minutes. Examination of 
this office revealed several message times in the 
range of 15 hours. Further investigations of the 
individual accounts within this office may 
provide some definitive answers as to unusual 
users with respect to message holding times. A 
graphical presentation of the above results 
appears in Figure 3. In this figure, the range 
of office average holding times is indicated by 
the shaded portion of the bar while the weighted 
average is shown by the solid horizontal line. 
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£~ltl~-Eb1]§ - Results of calling rate per line 
are presented in ~able 4 with the office ranges 
appearing in Figure 4. Among the residence 
classes of service, the following ordering exists 
for both the originating local area and 
terminating message calling rates 

MQ < MR < FR < RFX. (2) 

One would apriori expect the above relationship 
to hold for local area messages among the MQ, MR 
and FR classes of service since local area 
messages are primarily composed of single message 
unit calls, the monthly allotment of which is in 
agreement with the above inequalities (see Table 
5). Within the residence categories, the low MSD 
values for the FR, MR and MQ classes of service 
indicate close agreement among the office 
averages. However, we find a significant 
variation among offices for RFX which is 
attributed to both the small number of accounts 
selected per office and an unbalance of 
population accounts among offices. 

AVG CR/DAY 

Office MSD 

AVG CRroAY 

Office MSD 

~35 
~ 
~30 
z 
~25 

~20 
@ 
l;) 15 
~ 
0:: 10 
19 
Z 
::J 
-' « 

TABU q 

---------Re sidence- - ----- --- - - - -- - ---Bus in ess-----------

3.96 1.62 1.09 9.55 7.14 7.33 8.63 9.49 

0.64 0.19 0.06 11.69 5.17 5.17 13.76 95.40 

------ - - - Res id ence---- - - - - - - - ---- - -- - B us in ess - ----------

3.30 1.19 0.75 10.24 3.91 7.42 12.86 8.25 

0.32 0.77 0.27 24.62 4.66 · 25.41 30.72 22.96 

LOCAL AREA 
MESSAGES 

/ TERMINATING 
MESSAGES 

u O~~~~~~~~~--~~~~~~~:LLY-
PBX I FR I MQ I M31 I PBX ! 

MBM BFX MR RFX MD;,.., BFX 

CLASS OF SERVICE 

FIGURE 4 
RANGE OF OFFICE CALLING 

RATE/EQUIVALENT MAIN STATION 

Within the business classes of service of MB1, 
MBM and PBX, we observe that both local area and 
terminating calling rates are proportional to the 
average number of lines or trunks per account as 
shown in Figure 5. The curve for local area 
messages appears slightly convex while that for 
terminating messages is concave. Further 
analysis by individual accounts will better help 
define this relationship in conjunction with 
comparison with various blocking models. Large 
variations among offices are seen to exist for 
BFX, PBX and terminating MBM traffic. At 
present, the reasons for such variations are 
being investigated through use of exogenous and 
demographic information. 
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USAGE - Line use was computed in units of hundred 
~aII-seconds (HCS) per line or equivalent main 
station per 24 hour day. The usage results are 
presented in Table 6 along with the graphical 
representation in Figure 6. Within the residence 
classes of service, we observe the string of 
inequalities of Equation (2) among FR, MR and MQ 
for both local area and terminating line use. It 
is interesting to note that usage for measured 
RFX service is approximately twice that for FR 
service. Within the MB1, MBM and PBX classes of 
service, we also observe a relationship between 
account line size and use per line which is 
similar to that previously discussed for calling 
rates. The large variations existing among 
offices for several classes of service will be 
examined later in conjunction with the exogenous 
information. 
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l\VG HCS 

Offiee MSC 

AVG HCS 

cffi'ee MSC 
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TABLE 6 

- ------ - - Pe side nee - - -- - -- - -- ---------Business-----------

9.48 3.02 18.26 1,.15 10.62 14.59 15.59 

13.92 3.14 0.18 9.61 31.98 8.86 42.19 581.22 

- - ---- - - -lies id enee- - - - - -- -- - - - - ----- -B usines9 -----------

rE 

9.51 

14.26 

~B 

3.69 

8.02 

!:lQ BD M~l ~!ltl i~ l!ll! 

2.11 22.22 10.39 10.81 211.63 12.01 

5.36 13.19 100.03 611.65 98.59 135.32 
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FIGURE 6 
RANGE OF OFFICE USAGE 

SINGLE OFFICE EXAMPLE - In this section, we shall 
examrne~e partICUlar office in more detail. 
This office is located in the heart of the 
financial district in downtown San Francisco. 
The map of Figure 7 shows the location of this 
office within the San Francisco wire center 
together with its local calling area. The 
numbers on the map indicate the number of message 
units charged per message during the initial 
period for each point within the local calling 
area. One may note that the two message unit 
areas were recently made single message unit 
area. Table 5 gives the monthly allotment of 
single message unit calls as a function of class 
of service. Beyond the Single message unit area, 
these allotments do not apply. 

Table 1 contains the message holding time 
information for both total originating (local 
area plus toll messages) and terminating messages 
by class of service. Since this office does not 
contain any RFX accounts, this class of service 
has been deleted throughout the following 
discussion. Examination of the average holding 
times reveals significantly larger terminating 
than originating holding times for the FR, MQ and 
PBX classes with the reverse holding for the ME1 
class. Comparing the originating traffic, the 
residence classes appear consistent in the first 
two moments while wide variation exists within 
the business classes and all terminating traffic. 
Also included in Table 7 are values of the 
coefficient of variation (CV), the ratio of the 
standard deviation to the mean. For originating 
traffic, the cv values ranged from 1.4 to 2.2 and 
for terminating traffic 1.2 to 2.0. It is 
generally assumed in telephone traffic 
applications that message times are approximately 
exponentially distributed, with a theoretical CV 
of unity. However, from the above analysis, it 

appears that these distributions can not be 
considered to be exponentially distributed. TWo 
examples of the same distributions for 
originating traffic are given in Figures 8 and 9 
along with fitted exponential distributions. In 
Figure 8, which is the distribution of FR message 
times, we observe excess mass concentrated at 
both the mode and the tail. Approximately eight 
percent of the distribution extended beyond 20 
minutes with the maximum call being 90 minutes. 
Figure 9 shows a slight improvement of fit to the 
exponential distribution. Here only two percent 
of the calls exceeded 20 minutes with the maximum 
call being 58 minutes. Further investigations 
into the nature of these holding time 
distributions are underway with emphasis to 
determine the extent of the nonexponentiality. 

A busy hour analysis for the local area and 
terminating messages is given in Tables 8 and 9. 
The busy hours for originating residence traffic 
are seen to be spread throughout the day, i.e., 
mid morning for MR, late afternoon for FR and 
early evening for MQ. On the other hand, the 
originating business traffic peaks during the 
morning hours of 9-11 a.m. ~he terminating 
traffic busy hours for residence again occur 
throughout the day while for business it is 
consistent from 10-11 a.m. A comparison of the 
busy hour with the total day reveals that 
approximately ten percent of the total messages 
occur during the busy hour for residence accounts 
with a corresponding value near 15 percent for 
l:;>usiness. 

Fesidence 

FP 
MII 
~Q 

Business 

"", 
MEM 
FEX 
BFX 

FIGURE 7 
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TABLE 7 

MESSAGE HQ!JllNG T~mQBrt.lli!! 

!xaml1~Qtli~ 

£y 

7.2 2.0 
7.3 1.9 
7.4 '.9 

9.0 2.2 
3.8 '.5 
3.9 '.4 
4.7 '.6 

4.9 
3.7 
4.8 

'.7 
2.6 
3. " 
3. , 

9.1 2.0 
5. 7 1.5 
"1.2 '.5 

2.6 '.5 
3.5 1.3 
4.9 1.4 
'3 .7 1.2 
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TABLE 8 

~~!!12UR l\Nl\1ll1~~~U~!SSl\!li.§ 

£!.~§1!...QL~UY1~ ~ill!:L!l2Jll: !l!!!!Y_llQ!!! Tot~LQ~:t 

Residence 

FR 4-5 ~.m. 0.31 3.44 
Io!!' 10-11 a.m. 0.17 1.52 
~Q 7-8 l'.m. 0.10 1. 03 

Eusiness 

Io!P 1 9- 10 a.m. 0.80 6.20 
MBM 10-11 a.m. 1.00 6.45 
FBX 10-11 a.m. 1.12 7.50 
EFX 10- 1 1 a.m. 1.78 12.18 

TABLE 9 

~n!L.2L~uyJ,~ ~.Q!!! !l~_!iQ!!! Tot~LQ~:t 

Residence 

FR 11-12 a.m. 0.20 2.46 
MR 6-7 p.m. 0.09 0.73 
MQ 3-4 l'.m. 0.06 0.72 

Business 

fore 1 10-11 a.m. 0.38 2.51 
MBM 10-11 a.m. 1.00 6.62 
FBX 10- 1 1 a.m. 1.64 11.85 
EFX 10-11 a.m. 0.93 6.61 

9.01 
11.18 
9.71 

12.90 
15.51 
14.93 
1 u. 6 1 

8.13 
12.33 
8.33 

15.14 
15.11 
13.84 
14.07 

Table 10 contains the distribution of originating 
local area calls to each of the five zones. 
since the number of completing NNXs in each zone 
differed, the entries of Table 10 were normalized 
by these counts so as to provide a more accurate 
basis for comparison. The residence classes of 
service tend to place the majority of their local 
area calls to zone 1 while the business accounts 
have a wider calling range as is shown by the 
increased percentage of calls beyond the first 
zone. The reason for the drop in calling to zone 
3 is that these areas are highly industrialized 
and tend to attract more business related 
traffic. 

Histogram plots of called distance are presented 
for the FR and PBX classes in Figures 10 and 11. 
The mean distance for FR is 4.6 miles as compared 
to 7.0 miles for PBX, the increased distance for 
PBX accounts being reflected by the right hand 
tail of Figure 11. It is interesting to note 
that for FR, 46 percent of the local area traffic 
was interbuilding while the corresponding figure 
for PBX was 51 percent. 

Calling rates to information and operator 
assistance are presented in Tabl~ 11. In general 
we observe a higher calling rate to information 
from the business accounts, especially for MBM, 
PBX and BFX. Within residence, the majority of 
calls to information is originated from FR 
accounts. Calls for operator assistance are 
largely from the FR, MBM and PBX classes of 
service. 

TABLE 10 

DIS'IR1lllll'ICN oLQ!!IQI~~I1!ill.-!,Q£M...aB:;~_!g§~!§ 

lillR~I\LIlli~n!l1.t;iL~~£Q!'§ 

!l!rur12!.!LQlli£~ 

!.g!l~ 

ru!HL2L~ervic~ .1 1 ! 

Residence 

FR 81.7 5.3 10.8 
HR 87.4 2.3 7.6 

fo!Q 83.2 2.9 5.9 

Business 

MBl 57.6 5.3 13.5 18.9 
HPM 59.8 7.7 23.9 1.1 
FBX 49,7 12.1 16.6 14.9 
BFX 61.8 14.0 13.2 0 

~ 

2.2 
2.7 
8.0 

4.7 
7.5 
6.7 

".0 
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N = 901 
X = 4.6 MILES 
% INTERBUILDING = 46 % 

5 10 15 20 25 30 35 
DISTANCE (MILES) 

FIGURE 10 

DISTRIBUTION OF LOCAL AREA 
.~. DISTANCE CALLED 

EXAM PLE OFFICE 

C/S= FR 

N = 1355 
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TABLE 11 

C~bINQ~~~2YIVALENT MAI~ STATIQN-IQ 

Im:QB~ATIQN.-b!m..QfEBaIlillL8.§'§!~E 

~~1!L~~ 

Operator 
Cl2§§-2!-E~~£~ !D!sm!l~Si2n A~illin~ 

Residence 

FR 0.24 0.10 
MR 0.10 0.05 
MQ 0.03 0.01 

Business 

MB1 0.28 0.14 
MBM 0.49 0.12 
PBX 0.56 0.16 
BFX 0.41 0.03 

In this paper, we have described a planning 
effort directed to a general purpose study of 
customer calling characteristics and forecasting 
models which may be used to forecast traffic, 
service costs and possible revenues by class of 
service. The study effort to date has involved 
an organization of the data collection 
arrangements and a trial run in one company. 
Preliminary results of some average customer 
calling characteristics are reported. Further 
work is currently in progress to perform the more 
in-depth analysis as previously described under 
the Basic Analysis Study' Objectives. This will 
be followed by other work to formulate an 
exchange traffic forecasting model which will be 
useful for engineering studies and for evaluating 
future service costs and revenues. 

/ 

• 
• 

• 
• 


