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ABSTRACT 

This paper aims, in the first place, at contributing to the 
solution of the problem of alarm criteria by attempting to 
demonstrate the desirability of expressing the concepts of 
reliability and promptne~s of analarm criterion in statis
tical terms. This need s~ould be borne in mind particu
larly when the introduction of automatic management of a 
network is envisaged, that is, management without the a!. 
sistance of trained and expert operators. 

Secondly the paper attempts to demonstrate the statistical 
meaning of the basic concepts of reliability and prompt
ness by means of a very simple example, based on the 0'£ 
servation of the traffic handled by a group controlled ac
cording to Sobel- Wald's sequential criterion [12]. 

Lastly, the paper tries, by the use of simulations, to show 
the delicacy of the assumptions which form the basis for 
the definition of an alarm criterion drawing attention to · 
the possible influences, on the results deriving from the 
use of an oversimplified criterion, of various aspects, 
suchas ofthe dependence of the observations, the capacity 
of the group, the peaknes s factor, the critical level of the 
situations to be identified as abnormal and the transience 
of the abnormal situations to be identified. 

1. INTRODUCTION 

The increased complexity of telecommunication systems, 
both from the point of view of the equipment and ofthe se.!:. 
vices available, makes their management increasingly 
difficult and costly in relation to the quality of the service 
to be provided. 

On the other hand, the development of new technologies 
can permit the introduction of Management Centres for 
the purpose of keeping all or part of a telecommunications 
network under continuous control, by centralizing infor
mation on any anomalies occurring in traffic handling, 
thus collecting all the necessary factors for the necessa
ry management action to be taken on the network in real 
time ([1], Res:;. 55) .useful to provide service protection 
and maximize the number of effective calls during abnor
mal periods. 

The concept of alarm, meaning the signalling of a fact which dif 
fers from the normally expected behaviour of the system and does not con
form to the hypotheses formulated at the planning and dimensioning s"tage, 
is only applicable to those types of intervention which are 
necessitated by .unpredictable situations (0). Forthisrea
s'&n, therefore, the definition of an alarm criterion re-· 
quires the consideration of a probability of"wrong decision 
(risk) wich may arise by setting on the alarm when this is 
not necessary (type I error) or by not activating the alarm 
when this is necessary (type 11 error). 

To define an alarm criterion based on the control of the 
grade of service, the values of the grade of service to be 
regarded as abnormal (critical region) must first be ~ecided 

( 0) In the sense that whatever is predictable may lead to the planning of the interven
tions and not to an alarm concerning an unexpected situation 
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upon. This is a very delicate task because these levels 
must be fixed in relation to the type of management ac
tion which the alarm causes. This fact, the practical si
gnificance of which is not always realized, appears evi
dent when one considers, for instance, a limiting type of 
action such as the suppression of alternative rotitings 
([1], Rec. Q. 55). It can be said, in fact [2], that such an 
action can only result in a real advantage in carrying the 
traffic of a network if the grade of service is very poor 
(probability of congestion of the network in the order of 
20 .. 100/0). This means that an alarm which provides for 
that type of action must identify a traffic carrying situa
tio* far inferior to what is considered optimum (1 .. 20/0), 
as this kind of action is not desirable unless the situation 
has deteriorated substantially. 

The same is not true of the opposite type of control ac
tion, such as the rerouting on alternative circuits not 
provided for in the normal routing pattern. In this case 
it is probable that the control action will only be effective 
if the grade of service throughout the network has not de 
teriorated very much. 

It is therefore obvious that it is necessary to analyse the 
effectiveness of the possible management actions as far 
as improvements in the situations of deteriorated grade 
of service are concerned. 

Another most important aspect of the establishment of an 
alarm criterion stems from the need to prevent a situa
tion where a bad quality deteriorates to such critical le~ 
els as to give rise to a spreading of the congestion [3, 4, 
5]. It is therefore very important to ensure that the alarm 
.criterion adopted be characterized by a prompt res pons e 
to abnormal conditions so that management action can be 
taken before the critical spreading levels are reached • 

The usual approach for determination of which criteria 
are to be applied in the management of a group is either 
essentially empirical [3, 6] or else deals with traffic mod: 
els in which, on the basis of imposed (and the·refore known) 
variations in the traffic parameters, the consequent be
haviour of the group and of the network is noted [4, 7, 8, 
9, 10, 11]. 

Using this approach the concept of the statistical reliabi
lity of the various management criteria, which are based 
on the assumption that the exceeding of certain critical 
levels means that the traffic parameters actually differ 
from those supposed at the planning stage, is not applied. 

The need to evaluate the various possible management 
criteria from the point of view of statistical inference · 
is naturally not very great if management is effected e~ 
pirically, with direct and continuous intervention by man, 
where there is an opportunity to discuss and consult from 
time to time and to decide, according to circumstances 

and to experience acquired, on the action to be taken. 
This is the actual approach suggested for network man
agement in the Q 4/XIII of C. C. I. T. T. and the results so 
far achieved with experiments along these lines have ce~ 
tainly been positive [6]. 
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N evertheles s, if automatic management of many groups 
or sets of devices is considered, it seems rather difficult 
to contemplate the use of exclusively empirical methods 
without any indication of the advantages of selecting cer
tain variables rather than others, fixing certain critical 
levels rather than others. It therefore seems desirable, 
to make a good comparison between the different manage
ment criteria possible, to characterize the alarm criteria. 
using magnitudes which in some way represent effective
ness, such as risk of a wrong decision and promptness. 

2. THE CONTROL OF AN ERLANG-B GROUP 

The simple case of an Erlang-B group of circuits is con
sidered without any reference to the remaining part ofthe 
network, with the only aim to evidence the above exposed 
concepts. 

In such a situation the traffic offered consists of all the 
calls arising according to Poisson's proces's with constant 
parameter (0), and of the length of busy times of the calls 
which occupy a circuit of the group (calls which are c~n
sidered "effective"); the "ineffective" calls are definitely 
lost. 

According to the above hypothesis, the carried traffic is 
all effective and the control which can be envisaged con
cerns offered traffic; the traffic model is therefore repr~ 
sented by the Erlang-B distribution: 

xl 
B (x; a, S) (2. 1) 

S ai 
:t 

i =0 i! 

in which x is the number of busy circuits, a the offered 
traffic and S the number of circuits. 

The group is dimensioned, using a value Bo of the grade 
of service with a value a o of the offered traffic. 

The problem now arises of the supervision of the group 
dimensioned on the assumption that the offered traffic is 
a o ' It is now necessary to define the values of the grade 
of service which are to be considered normal and those to 
be considered abnormal. In view of the fact that in prac
tice the group of circuits may need assistance (high con
gestion values) or may instead be able to assist other 
groups in critical situations (low congestion values), it is 
advisable to consider three intervals for the possible val
ues of the grade of service: 
o < B ~ BI (the group is in a position to come to the a~ 

sistance of groups in difficulty) 
BI < B <;; B z (the group's situation is satisfactory but it 

cannot assist other groups) 
Bz < B ...;; 1 (the alarm should start : if possible, some 

'management action should come ' to the 
group's assistance). 

Corresponding to the three intervals defined for the grade 
of service, inverting Erlang's B formula the correspond
ing intervals for the values of traffic offered are obtained, 
corresponding, in their turn, with traffic situations which 
are excellent, normal and bad respectively: 
o < a <;; a l (Hypothesis HI) 

a l < a <;; a z (Hypothesis H z ) 
a > a z (Hypothesis H 3 ) 

I 

The alarm criterion is really significant insofar as it can defect a variation in the 
current condition of the phenomenon under observation, particularly as regards 
the frequency of arrivals. Although the hypothesis of stationarity is therefore 
rather restrictive, it is used here both for the sake of the simplicity of the 
criterion which result from it, and to bring out the effect and type of risk run 
when it is not taken into account, as will be seen in section 4. However the 
hypothesis of stationarity is the same as considering an alarm designed to ascer
tain the situation in which the group has always been and, from this point of 
view, represents a classic statistical test. 
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This is therefore equivalent to .stating that one ofthe three 
hypothesis Hi (i = 1 ~ 3) can be true and the alarm criteri
on is then a test for hypothesis Hi with risks 'Yi fixed .in 
advance. For this purpose it is necessary to define a st,!. 
tistic U and a partition {vI' V z, "3} of the set of the sta
tistic values, such that the probability that, under the hy 
pothesis Hi' the values u of the statistic U belong to in
terval Vi is not lower then 1 - 'Yi : 

P [u € "11 Hd ~ 1 - 'Yi (i = 1 ~ 3) (2.2) 

To define the control statistic U, a scanning 0 bs ervation 
method is referred to. For every i-th observation the number 
Xi of busy circuits is obtainecl and the. (sequential) statistic 

n 
Un = :t X · 

i .. 1 1 

is considered, obtained··from the application of the Sobel
Wald,test [12] modified to take into account that the re
s'ult Xi of the o~ervation follows .the Erlang-B distribu
tion instead .ofitlle no~mal one. 

The rule for decisions applied to the statistic U, as indi
cated in the following section, constitutes the alarm cri
terion for the group considered. 

3. DEFINITION OF THE ALARM CRITERION 

Three possible decisions are considered (fig. 3. 1): 
- iJ to decide that hypothesis 

HI : B ~ BI is true (a ~ a I) 
- ii) to decide that hypothesis 

H z : BI < B ~ Bz is true (al < a < a z ) 
- iii) to decide that hypothesis 

H3: B> Bz is true (a> a z ) 

Fig. 3. 1 - Characterisation of abnormal situations: defi
nition of hypothesis 

Furthermore, to take account of reality, two indifference, 
intervals around the critical values BI and B z , with a 
range of (qz - ql) and (q4 - q3) are introduced. Within 
these intervals it is assumed that the error arising from 
an erroneous acceptance of one of the two contiguous hy
pothesis costs zero. This means that, when the state of 
nature B ill within an indifference interval (for example 
ql < B < qz), the only significant error arises from ac
cepting as true the hypothesis not affected by the indiffe
rence interval (Hypothesis H3 in the example). Accord
ing to Sobel and Wald's pattern, that is the test R for the 
three hypothesis HI' H z , H 3 , the combination of the two 
sequential tests RI and R z related to the verification of 
the two following pairs of simple hypothesis is considered: 

R
z 
I Hq3 : B = q :3 

H<J4 : B = q'4 

and the following decision rule for alarm criterion R is 
assumed: 

if RI accepts ql and R z accepts q3 then R accepts HI: 
' B <; ' B1 

R if RI accepts ql and R3 accepts q3 then R accepts H 1 : 

BI < B <t B z 
if RI accepts qz and R z accepts q4 then R accepts H3: 

B> BZ 

The test R (RI' R 1 ) makes the decision according to the 
following procedure: at the i-th observation (scanning) of 
the group the statistic Un defined by (2.3) is computed 
and the decision of RI and R z are verified separately: 
- if both R I and Rz decide, the observation is stopped 

ana R "ciGles according to the pattern just defined; 
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- if only one of the two tests RI and R2 decides, the ob
servation is continued, checking the decision conditions 
for the only test which has not yet decided; when this has 
also decided, the observation is interrupted and R de
cides according to the pattern already defined; 

- if neither of the tests RI and R2 decides, the observa-
tion is continued for both of them. 

Under hypothesis of independence for the observations (0) 
and with Wald's approximation regarding critical numbers 
associated with Type I and Type II errors [13] for the test 
RI the expressions for the decisio.n at the n-th observation 
(scanning) are as follow: 

1 - '10 

u <n S - - -+ RI accepts B=ql 
( 

10gq2 -lOgql) log ~ 

n log °2 _ log °1 log O2 - log 01 

0.1) 
1 - '10 

~ 
10gq2-l0gql) log ~ 

Un>n S - + -+ RI accepts B=q2 
10g02 -logOI 10g02 - logOI 

otherwis e continue with the (n+ 1 lth obs ervation (s canning) 

in which 0i is the traffic offered to the group of S circuits 
for which we have a probability of congestion B = qi''YO is 
the (maximum) risk of erroneous decision for the test R 
(in the sense that, no matter what the real value of the 
probability of congestion B is, the probability of erroneous 
decision never exceeds the value '10 ). 

The expressions for the test R2 are analogous: 

1 - '10 

( 

log q4 - log q3) log ~ 
un~n S - - -+ R2 accepts B=q3 

10g04 -10g03 10g 04 -10g03 (3.2) 

1 - '10 

~ 
10gq4-l0gq3) log ~ 

un>n S - + -+ R2 accepts B=q4 

10g04 -10g03 10g04 -10g 03 

otherwise continue with the (n+ 1 )th observation (scanning) 

The area of indecision is therefore represented, for the 
global test R , by two pairs of parallel lines which, in the 

particular case °4 /°3 = °2 /°1 , are characterized by the 
same ordinate at the origine (fig. 3.2). 
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Fig. 3. 2 - Decision rule for the alarm criterion 

so 

The probability L(B/R) that the test R, decides correctly 
according to the real probability of'congestion of the group, 
can be expressed as a function of the operating characte.!, 

istics of the single tests RI and R2 and is given by thefol 
lowing expressions (for more details refer to Sobel and 
Wald's work already quoted): 

( 0) This is a restrictive hypothesis which, however, in view ofthe purely illustrative 
nature of the work, is introduced in order to construct a simple analytical model 
of the alarm 

ITes 

L(B/R} = 

Kh'(B) -
K2h'(B) _ 

Kh"(B) _ 

K2h"(B) _ 

Kh'(B) -
K2h'(B) _ 

Kh'(B) -
K 2h'(B) _ 

Kh"(B) _ 

2h"(B) K -

Kh'(B) 

Kh"(B) 

Kh"(B) _ 

K2h"(B) _ 

in which, for simplicity: 

1 - '10 
=K 

'10 

(B C;;; 'Ql) 

(Ql < 'BC;;; Q2) 

(Q2<'B <Q3) (3.3) 

(Q3< 'B< Q4) 

(B> ~) 

and h'(B) and h"(B) are the solutions of the following eQu!!;. 
tions obtained by applying Wald's general theory: 

[
B (01 ; S)]h' ((02)h' ) 

B a .- ; S = B 
B (°2 ;' S) °1 

(3.4) 

in which a is the traffic offered to the group of S circuits 
with a probability of congestion B : hO is therefore a fun.£ 
tion of B. Fig. 4. 1 of the following section gives the typi
cal function L(B /R) of a group of S = 20 circuits to which 
a purely random traffic (z = I) is offered and for which the 
following abnormal conditions are defined: 

I HI : B C;;; Bl = 0,01 ' (3.5) 

H 3 : B > B2 = 0, 10 

with the following areas of indifference 

I Ql = 0,005 I Q3 = 0,073 

Q2 = 0, 0 15 Q4 = 0, 127 
(3. 6) 

and with a (maximum) risk of erroneous decision'Yo= O. 05. 

The function L(B/R) defines exactly the reliability of the 
alarm from the point of view of its accuracy because it 
expresses, in relation to every possible value of loss B, 
the probability of ascertaining correctly whether the group 
is in such a condition as to be able to provide assistance 
(low loss: : B"';; B 1), normal (values which do not require 
the action for which the alarm is designed: Bl < B <; B2 ), 
or requires assistance by the management action provid
ed for in the alarm (high loss: B > B2' state of alarm). 

The function L(B/R) gives no indication, however, of the 
promptness of the alarm, (decision time) to choose in which 
condition the group is. For this purpose, the average 
num ber of observations needed to make the decision should 
be estimated; this estimation is very complex, even for 
the determination of only an acceptable range of appro~ 
imation (see, e. g. [14]), and for this reason it is there
fore considered preferable to use simu1ations. 

4. INFLUENCE OF THE HYPOTHESIS ON THE ALARM 
CRITERION 

With the example considered,an effort was made to show 
the significance of the fundamental magnitudes which cha,!. 
acterize the alarm criterion: 
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- reliability, measured by the complement to one of the risk 
of erroneous decision, 

- promptness, measured by the time required to decide in 
which traffic situation the group is to be considered. 

As has been seen, reliability is fully defined by the func
tion L(B!R) and therefore depends on the particular condi. 
tion B of the group. For promptnes s the situation is anal
ogous: in this case, for each particular condition B, the 
decision time constitutes a random variable, function of the 
control statistic U. As far as its average value is con
cerned, the alarm criterion could be characterized, from 
the point of view of promptness, in the same way as for 
reliability. 

Indicating by V(B !R) the average value of decision time of 
the test R when the group is in condition B, the evaluation 
index of the alarm criterion from the point 0'£ View · of 
promptness can be assumed as the maximum value ~, 
with respect to B, of the function V(B!R). In the same way 
the minimum value (1 - "I), with respect to B, of the func
tion L(B !R) can be us ed as an index from the point onview 
of reliability. In particular, it can be useful to take into 
consideration the decision time in relation to the average 
occupation time and call the magnitude ~ "slowness If; in 
symbols therefore: 

.§ 
-= u 
11 
'0 

0 
!! 
(j 
u 
'0 
~ 

........ 
IQ 

~ 

~ z 
.! 
£ 

1 - min {(L(B!R)} risk of alarm criterion R 

max {(V(B !R)} slowness of alarm criterion R 

(4.1) 

(4.2) 
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! l> :'0.d5 z =1 I i I 
2 4 6 8 10~ 2 4 6 8 10-1 2 

ql q2 
<Is "" 

Hl ~ H;I 

81 -------~--

. Grade of aervlce B 

Fig. 4. 1 - Influence of the correlation between observa
tions on the probability of correct decision un
der stationary conditions. 

Obviously risk "I and slowness t are dependent on various 
factors which can influence the effectiveness of the alarm 
criterion to a greater or lesser extent. As an example, to 
illustrate the influence of these aspects, the alarm crite
rion described in the previous section was examined in the 
~ight of the following factors: 
- T interval of scanning of the control apparatus (expres~ 

ed in units equivalent to the average duration of occupa
tion: scanning ratio) 
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- S capacity of the traffic offered, 
- z peaknes s of the traffic offered, 
- definition of the anomalous and indifferent conditions of 

the group (critical region) 
- stationarity of the traffic offered. 

Firstly a group with stationary traffic was taken, observ 
ed to identify the situations defined (see fig. 3. 1) by the
expressions (3.5) and (3.6) and risk and slowness were 
examined as functions of the scanning ratio t, of the ca
pacity S of the group and of the peakness factor z. 

In particular, fig. 4. 1 shows the influence of the correla
tion of the 0 bs ervations (the shorter the s canning ratio l' , 
the greater the influence) on the function L(B !R) and, con 
sequently, on the risk "I defined in (4.1): when the obser: 
vations are independent (which occurs in practice when 
l' ;;;a. 5) the effective risk coincides with the "nominal" risk 
"10 introduced into (3.3), valid for independent observa
tions •. The higher the correlation is (1' small) the farther 
the effective risk "I moves from normal. Fig. 4.2 shows 

Bt· ~ .. q1' q2' Q3' ~ 
0.50 al in fig. 4. 1 250 

S·20 

z -1 

0.40 200 

0.30 150 ~ .. .v. 
I ~ . I 

QI 

~ 

100 
~ 

t 
"" i! 

t 
0.20 

0.10 50 

"10. 0.05 

"10- 0• 01 

0 
2 3 4 5 

l' 

Fig. 4. 2 - Influence of the correlation between observa
tions on the alarm criterion under stationary 
conditions 

the patterns "1(1', S, z) and t (1', S, z) of risk and of slow
ness of a group of S = 20 circuits with stationary random 
traffic ·offered (z = 1) 'in the case ofa nominal risk "10 = O. 01 
and "10 = O. 05. The figure shows how the correlation great 
ly detracts from the informative content of a single ob- -
servation (thus increasing risk "I with respect to nominal 
risk "10' corresponding to independent observations). On 
the other hand, the lack of correlation of the observations 
involves such high l' values that promptness is diminish
ed (high l' values); the possibility of a compromise be
tween risk and promptness can be perceived here which 
can, from this point of view, lead to the identification of 
an "optimal" value of the scanning ratio 1'. In these cir

cumstances, it .may be desirable to consider the crite
rion R with a nominal risk "10 = o. 01, which would invol
ve, with r = 1, an effective risk'Y in the order of 0.05 
and a slowness r in the order of 60. 

With this choice ho = O. 01) the group S= 20, l' = 1, z = 1 
was considered as a reference situation; then the influ
ence of the capacity S of the group was considered. In 
fig. 4. 3 the patterns of the relationships'Y(S; 1', z)I-y(20; 
1', z) and· r(S;1', z)/r (20;1', z) with T= 1 and z = 1 are 
shown. These patterns represent, therefore, the influ
ence, in terms of variations in risk and in slowness, of 
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Fig. 4. 3 Influence of trunk capacity S on the alarm cri-
terion under stationary conditions 

the group's capacity. Because of their great variation, 
the results obtained are not very indicative: presumably 
a certain increas e in the risk and the S'lownes s of the cri
terion might be expected when it is applied to groups of 
small dimensions (0). 

B1' B2 

(I)' ')'{z) 6 Q1' «12' «la' Q4 

,),(1) 
al in fig. 4.1 
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a 

2 
~ (11 r<t) 

8" 20 
1'''''1 

0 2 4 

Z 

Fig. 4. 4 - Influence of peakness factor z on the alarm cri 
terion under stationary conditions 

In fig. 4. 4 the influence of the peak factor is examined, 
still in terms relevant to the reference group characteri~' 

ed by S= 20, T = 1 and z = 1. The influence, negative for 
risk and positive for promptness, of the increase in the 
peak factor seems indicative: it can be deduced that it is 
very important, for the definition of the criterion, consi~ 
er first - choice groups and overflow groups separately. 

As already stated, figs. 4.1-4.4 refer to the control of a 
group with a very precise and constant definition of criti
cal values of the grade of service B and with given indiffe.!. 
ence intervals. It is therefore logical to assume that·these 
definitions influence the reliability and the promptness of 
the criterion and, therefore, if this should prove to be 
considerable, the criteria would have to be dimensi'oned'd!f 
ferently , with the same degree of reliability and prompt
ness, accordi!lg to the level of definition of the situations 
assumed to be anomalous. 

Fig. 4. 5 illustrates this concept. A group of S = 20 cir cuits 
was considered, to which random traffic is offered (z = 1) 
with a sc;anning ratio l' = 1. The definition (3.5 ... 3. 6) was 
then taken as a reference situation and the definition of 
the alarm situation (H 3 : B > B 2) was varied varyingthe 
value of B2 and maintaining the reference value Bl (plan
ned value) constant, furthermore values q3 and q4 were 
varied appropriately so as to maintain their ratio constant. 
With the above limitations, the ratios 'Y(B2)h(0. 10) and 

(0) However, if the precision of results of the evaluation of t(± 10% with a 
confidence level of 0.9S) are taken into account it can be seen that the ratio 
~S)/r(20) may' be significantly different from unity for the high values of the 
capacity (S ::I 80 and S - 100). Obviously the same can be said for all the 
diagrams presented; nevertheless, in view of the purely illustrative purpose of the 
work, such a clarification was not considered appropriate as it is intended to 
stress rather the conceptual significance of the example. 

t(B2)/!,(0. 10) were evaluated. Fig. 4.5 shows that the va
riation of the critical region can have a relatively slight 
influence on the stability of the criterion but can cause 
quite a noticeable increase in slowness. 

(I) 'Y(B2) 2 
'Y(0.10) 

(n)t<~) 
t(0.10) 

B1 • 0.01 

Q1 • 0.005 

Q2 • 0.015 

qa/~ -1.14 

5-20 (ll) 

1' .. 1 
Z-l 

0 0.05 0.10 0.15 0.20 0.25 0.30 '. 

~ 

Fig. 4. 5 - Influence of the abnQrmal conditions definition 
on the alarm criterion under stationary condi
tion 

Finally an effort was made to bring out the influence 0'£".': 

the transient on the dimensioning of the alarm criterion. 
To illustrate the significance of the results it is perhaps 
desirable to define more accurately the limits of validity 
of a criterion based on ·the expressions (3. 1) and (3.2). 
These expressions are, in fact. valid in the hypothesis . 
that the random variables Xi of the control statistic (2. 3) 
are all independent and equally distributed. The first hy
pothesis assumes that the scanning ratio 'r is very great, 
the second hypothesis requires the offered traffic to be 
stationary (and that no breakdowns occur on the circuits). 
As far as the first hypothesis is concerned. fig. 4.2 shows 
the influence on the alarm of the correlation of the obser
vations; as far as the second is concerned, . a group sub-
j ect to a step increase in the offered traffic was simulat
ed, assuming the difference 84 - 82 (0) as the width of the 
step. 

For convenience, a grade of service value of B2 was as
sumed in this case also and a comparison (ratio) made 
for each B2 value (corresponding to step 84 - 82 ) between 
an alarm having the purpose of finding out what situation 
the group has always been in (stationary condition) and 
the same alarm applied to a group with non- stationary 
traffic offered. as already defined (transient condition). 
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Fig. 4.6 - Transient period influence on the alarm crite
rion 

In fig. 4. 6 the results are given in terms of'ratios between 

the characteristics 'Y and r of the alarm applied in stati£. 
nary condition (st) and in transient condition (tr). In par-. 

( .) tu already stated, 8i is the offered traffic corresponding to the congestion proba

bility qi 
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ticular, the decision time for the transient is evaluated 
from the moment of the occurrence of the traffic step (mo 
ment in which the anomaly occurs) (0). The results show
the importance the transient can have in the establishm-ent ' 
of the criterion. 

5. CONCLUSION 

This study has attempted to examine, in a statistical con
text, the problem of the characterizing of an alarm crite
rion; from the example given the statistical significance 
of reliability and , promptnes s are evident. 

The results illustraded in this paper also show the delic5," 
cy of the problem of the construction of ' an alarm crite'rion 
which is to be applied without direct human support. 

The sole purpose of the example given is, obviously, to 
illustrate a problem and not to provide practical sugges
tions for the immediate application of automatic manage
ment to a network. However, it seems clear that when 
several alarm criteria (possibly applicable to different 
management actions) are to be objectively compared, ev~ 
luation criteria based on the reliability and the prompt
ness of the alarm must be used: the example has attemp.! 
ed to show the feasibility in principle of this. 

Finally the numerical results, although based on a traffic 
model which does not take into account the basi-c aspect 
of management - that is of the presence of ineffective oc
cupations - show how risky it canoetbusesimple"assump
tions (such as stationariness, randomness of the offered 
traffic and the independence of the observations) and to 
apply the criteria thus obt.ained to real situations. 
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