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tA radi
ally di�erent approa
h to the issue of risk and 
riti
ality is taken inthis paper, in whi
h an extensive 
omputational requirements of stri
t analyti-
al approa
hes is substituted by simple indi
es whi
h 
an be easily 
al
ulated.To respond to the question of a
tivity 
riti
ality, and the risk involved in ma-nipulating the a
tivity's duration parameters (mean and varian
e) two easy to
ompute indi
es, the so-
alled Risk Indi
ator (RI) and Safety Indi
ator (SI), areproposed.These two indi
ators will help the proje
t manager to feel the degree of impa
tof an in
rease of the mean of ea
h a
tivity's duration on the average proje
t totalduration.They are dire
tly 
omputed from available data about the proje
t networkand they 
an be very useful for proje
t management. Really, a small value ofSI , whi
h is easily 
al
ulated for any a
tivity, hints at a higher risk of delayingthe proje
t if the mean duration of the a
tivity is in
reased.1 Extended abstra
tA radi
ally di�erent approa
h to the issue of "risk and 
riti
ality" is taken in thispaper, in whi
h an extensive 
omputational requirements of stri
t analyti
al approa
hesis substituted by simple indi
es whi
h 
an be easily 
al
ulated. To respond to thequestion of a
tivity 
riti
ality, and the risk involved in manipulating the a
tivity'sduration parameters (mean and varian
e) two easy to 
ompute indi
es, the so-
alledRisk Indi
ator (RI) and Safety Indi
ator (SI), are proposed. These two indi
atorswill help the proje
t manager to "feel" the degree of impa
t of an in
rease of the meanof ea
h a
tivity's duration on the average proje
t total duration.They are dire
tly 
omputed from available data about the proje
t network. Su
hdata in
lude the proposed 
on
ept of "standard 
oat". Note that in the absen
e ofrandomness, the impa
t of a delay in a
tivity introdu
es a delay in the 
ompletion timeof the proje
t, that depends on whether or not the a
tivity belongs to the CP (Criti
alPath) and on the magnitude of the delay in a
tivity duration. This impa
t 
an beevalueted by an "Impa
t Fa
tor - IF" whi
h domain is [0;1℄.When the a
tivities duration are random variables (r.v.), the 
onsequen
es of an in-
rease in the mean duration of a
tivity depends on the (random) realisations of all1



other a
tivities in the proje
t. The Impa
t Fa
tor itself be
omes a r.v.. To estimate itsmean, the authors suggest the use of the same devi
e that was used by the originatorsof PERT; viz., substitute everywhere the expe
ted duration of ea
h a
tivity and deter-mine the total 
oat of the a
tivity and the 
oats related with pre
edind and su

edinga
tivities. The authors dis
uss the relationships between these 
oats and the estimatedvalue of the IF .A

ording these relationships a Risk Indi
ator and a Safety Indi
ator, that takes ina

ount also the a
tivity's duration variability, are suggested. To evaluate how "good"are these indi
ators, they are applied to a large set of proje
t networks generated by themodel developed by the authors and des
ribed in Tavares, L.V., "Advan
ed Models forProje
t Management", Kluwer's, 1998. This model preserves key features des
ribingthe morphology of the proje
t networks by six indi
ators. These six indi
ators (I1; ::; I6)represent the size of the network (I1), how serial it is (I2), how homogeneously wideit is (I3), how 
onne
ted it is (I4), how slow is the de
aying rate of the number ofpre
eden
e links (I5) and how "deep" is the maximal level length of su
h links (I6).For ea
h network the SI is 
omputed for ea
h a
tivity, as well as the estimated expe
tedvalue of the Impa
t Fa
tor, through a Monte Carlo sampling, assuming to be gaussianthe duration of ea
h a
tivity.A

ording the results of this experimental work it is possible to 
on
lude that betweenthe Safety Indi
ator and the expe
ted value of the Impa
t Fa
tor there exists a expo-nential relationship quite stable. However, an in
rease of the number of a
tivities tendsto in
rease the dispersion of the impa
t fa
tor, parti
ularly for a low SI. This 
on
lu-sion is quite reasonable be
ause the impa
t of an a
tivity depends on its intera
tionwith other a
tivities of the network and su
h e�e
t is more un
ertain if their numberis larger. Else, it is possible to de�ne an idealised exponential fun
tion between the SIand the expe
ted value of the IF . The 95% 
on�den
e band applied to this fun
tionis also de�ned.Obviously, these results 
an be very useful for proje
t management. Really, a smallvalue of SI, whi
h is easily 
al
ulated for any a
tivity, hints at a higher risk of delayingthe proje
t if the mean duration of the a
tivity is in
reased. This means that themanager 
an estimate the a
tivities with an expe
ted value of the IF greater than aspe
ify value by sele
ting those with a SI less than another value given by the resultsof this work.However, this estimation leads to two types of errors with spe
i�
 probabilities:� �! probability of missing a dangerous a
tivity be
ause SI > X instead of beingwithin the "dangerous" sub-domain SI � X.� � ! probability of sele
ting a non-dangerous a
tivity as dangerous be
ause ithas SI � X.These results are also studied and � and � are estimated from the generated networks.Finally, it is built a syntheti
 indi
ator, estimating expe
ted value of the IF , in terms2



of the features of the network and of the a
tivity's SI. The expression that de�nesthis syntheti
 indi
ator is a linear one and explains about 94% of the varian
e of theexpe
ted value of the Risk Fa
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