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2/27/13

Today



Friday




PERT/CPM


ICE 7 due.


“Crashing”


Hard LPs due.
· Return/Discuss Exam 2
PERT/CPM Crashing

How can we speed up a project at minimum cost?

· Overtime: costs time and a half.

· Hire extra labor, rent additional equipment.

· Subcontract.

· All have limits and typically cost more than doing yourself.

Ex:  
The data below represent a project that can be completed at normal cost in 15 days.  The project can be speeded up (or “crashed”) by spending more money on each activity.  For example, activity A currently takes 5 days, but can be reduced to 4 days for $1000, 3 days for $2000, and a minimum time of 2 days for $3000.

	Act.
	I.P.
	Norm Time
	Crash Time
	Cost / Day

	A
	--
	5
	2
	$1000

	B
	--
	3
	2
	$500

	C
	A
	6
	4
	$700

	D
	B
	7
	3
	$900

	E
	C,D
	4
	2
	$600


a) Which activities should be crashed to complete the project in 13 days at minimum additional cost?

b) Which activities should be crashed to complete the project in 10 days at minimum additional cost?

c) What is the minimum completion time for the project and how much will it cost?
	Act
	I.P.
	Time
	SD

	A
	--
	6
	1

	B
	--
	8
	2

	C
	A
	5
	1

	D
	A
	7
	2

	E
	B
	2
	0.5

	F
	B
	6
	1.5

	G
	C
	5
	1

	H
	D, E
	4
	1

	I
	F
	4
	1.5

	J
	G, H
	6
	2


PERT/CPM Probabilities

· Reality:  Activity times are random, not constant.

· Thus, the total project completion time, T, is random.

· May finish early (bonus!), on time, or late (penalty.)

Goals:


· Estimate the probability of finishing on time (or early or late).

· Estimate with 95% or 99% certainty when the project will be done.

Ex:
New column of data:  Standard Deviation

· Activity A takes about 6 ± 1 days, etc.

· Previous result assuming constant times the completion time was 23 days and the critical path was A-D-H-J.

· Let T be the total completion time.  How does T vary?

Assumptions:
· T is normally distributed.

· Use only the critical path.

· μT  = 23

· σT = ………………………

Answers:
· P(T ≤ 19 days) = ………… ≈ 10%

· P(T ≥ 25 days) = ………… ≈ 26%

· P(on time) ≈ 64%

· 95% certain the project will be done in x = μT + z σT.

