L PERT: i

SESSEEEREES ‘Pﬂnject Evaluatinn SESSESREES

............ &
SESEEEEEEES ‘Review _‘[echniuue SEEEEE




PERT

One of the shortcomings of CPM is the
assumption that the durations of activities
are deterministic, i.e., known with
certainty.

PERT assumes that the duration of each
activity is a random variable with known
mean and standard variation, and derives a
probability distribution for the project
completion time.
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Assumptions of PERT:

= the duration of an activity is a random variable
with BETA distribution

= the durations of the activities are statistically
independent

= the critical path (computed assuming expected
values of the durations) always requires a longer
total time than any other path

= the Central Limit Theorem can be applied so that
the sum of the durations of the activities on the
critical path has approximately a NORMAL distribution
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The BETA distribution |

is unimodal with finite endpoints

Mean: u:a+4m+b
&)
Standard devialion:
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The user provides estimates of the parameters
for each activity:

a: the optimistic estimate of completion time
b: the pessimistic estimate of completion time
m: estimate of the most likely completion time

From these parameters, the expected wvalue and
standard deviation of each activity's duration
15 computed.
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Example |

a goismisiic B
M smrest Fidaiy |
b messimistic |

Acti- Acti-

vityli jia m b vity 1] 'a m b
A, 12 3% o & S 35 BEOD O 0O
B 12:5 6 10 H 5 782 6 10
C 1486 & 12 I & &8:21 2 4
D #2524 B 12 JoiF 10811 13 16
E 2485 10 16 K 8 1084 & 15
F Z6: 3 4 6 L 9 1088 12 16
G i49: 7 11 15
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 Acti-
Example | vityli joa m b, p o2
T TRES B N RO
a mee ¥ B 1 3.5 6 10, 65 089
m sast ey | C 21 406 8 121 83 100
b pessinmstic D 12 5:4 6 127 67 178
D D R P O E 3 4 5 '| [:l ] E:' ] D - 2 3 . 3 E:l
F 13 6.3 4 6. 42 025
G 14 9.7 11 15i110 178
Caleulate fawme 35 B 0 00 0 0 0
H 5 7.2 6 10, 60 178
L= ardm+b [ 6 811 2 4. 22 025
° J 71001113 16132 069
5= b-a K 16100 4 8 15, 85 336
5 L 9100 8 12 161120 1.78
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N ising W &5
39.7 fthe duration
10) oFf egch FCivity,
find the crifical

Dath
27.7,27.7
16.7,16.7
Acti- Acti-
vity 1] . p vity i j M
A 1123 52 fowemmg 35 63 0
B 113 65%kweoriiicsl H i5 7&: A0
C 1 4 8.3 [ i/ 81 292
D 253 B7 JoE7 108132
E i34 102%R%oriticel K i85 108 &5
Foi36 ) 42 L 19 100 12,0 %xskeriticel
G 149 8 11.0%%% oritics?
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Find the standard

B o? deviation of the
. A5 069 sk oridical sum of the durations
102 Z3I6 MM oriticel on the critical path.

110 178 ¥k critical
120 178 %dkeritical

sum: 7.61 The completion time for the
g =/761 project is N(39.7, 2.759)

= 2759 (ol st i wilh mean 39T
' and Std chevisdion 2 TS0
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e expected completion trme of the project
s 39 7 dars.

Hhat 1s the probabiirty that it 1s complered
BN 42 davss

P(T <42) = P22 « 222227 ) - P(x < 08336
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Assumptions of PERT: |

* durations of activities are INDEPENDENT
random variables with BETA distributions

* the critical path when durations are the
mean values is ALWAYS the critical path

» the number of activities on the critical path

1s large enough to invoke the CENTRAL LIMIT

THEOREM e, compistion time fas g VEMAL
FNSTRRLITON )



