PERT/CPM Simulation: Online Class Activity 4
	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


The table on the right is the data for the first PERT/CPM network we discussed in class, which had a completion time of 23 days and critical path A-D-H-J.  However, we now factor in that the completion time for each activity is random with the standard deviation (SD) column.
a) Estimate the chance that we’ll be done in 19 days or less.

b) Estimate the chance that the project will take 25 days or more.

c) With 95% certainty, when will the project be done?

1) Draw the standard CPM network for this data (ignoring the fourth SD column for now) or find it in your notes from before the break.  What are the four paths from start to end through the network?  
2) In this activity, we will simulate how long each activity takes.  We will assume that, for example, Activity A is normally distributed with mean (or typical) time 6 days but also with standard deviation 1 day.  So, Activity A usually takes about 6 days, but we expect that it might vary by one day or more in either direction.  Open up the PERTCPM Simulation Excel file from the course webpage and look at the first sheet, Shape of A.  Do the times for Activity A look like a Bell Curve?
3) How does simulation work?  It’s like practicing in sports.  Why does your coach make you practice free throws so often?  So that when the game is on the line and you get fouled, you have a better chance of making the shot and winning in game.  So with simulation in business, we model a business situation – like how long a project might take – and then practice with it.  The results we get are simulated (aka “fake”) but if they truly model the real thing, they may give us a better understanding of the real process.  Look at the Simulation sheet on the file.  Notice that on each row, we simulate how long the project might take.  We simulate a random time for all ten activities.  In cell A5, what is the function used to simulate how long Activity A takes?
4) Figure out and discuss what we are doing in columns K through N.
5) What are we doing in column O and why are we doing it?
6) The original critical path when we solved this project with CPM was ADHJ with completion time 23 days.  Is ADHJ always the longest path when the activity times are random?  No.  In a real project, you never know where and when delays are going to happen!  In cell Q6, we calculate the average completion time based on the simulated results.  It may vary a little – that’s OK, it’s one thing that’s not perfect about simulation -- but what is the average completion time for this project when we factor in more reality, that every step is going to vary at least a little bit?  How does this compare to our original estimate of 23 days?
7) Assume we earn a bonus if we finish the project in 19 days or less and that we pay a penalty if we finish in 25 days or more.  According to the simulation, what are the estimated probabilities of these events happening?
8) Figure out and explain how we are making the calculations for question 7) above.

9) Lastly, since the completion time is now random – we accept and admit that we can’t say with certainty exactly when it will finish, like a real project – cell Q21 estimates when we will be done with 95% certainty.  What function do we use to estimate this?
10) Look at the Shape of the Entire Project sheet.  This gives us an idea of what the real project completion time might look like (assuming the original inputs were accurate).  It usually finishes in around 24 or 25 days, but it varies a lot.  This is what simulation does for us, it paints a semi-realistic picture of what the actual project might be like.  This information has value.  What are worst possible results according to the histogram?

11) Go back to the Simulation sheet.  How many times did we simulate the project completion time?  Typically, the more you do the better the results are, but too many can slow down your computer.  There are sophisticated statistics to figure out how many are enough, but we just do enough that our answers are reasonably consistent!

12) Assume we face a huge penalty if the project takes 30 days or more.  Approximately how likely is this event?
13) Simulation is also good for “What if?” questions.  What if we learn that Activity G will actually take twice as long with double the standard deviation?  Change G to mean 10 and sd 2.  What are the new average completion time and 95% certain time?
