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Notes:

1. In this assignment you are required to work individually.
2. Assignment Submission.  The assignment can be submitted via STELLAR or hardcopy submission.
3. Any Questions? Please come over to talk or send email.
Part I – Probabilistic Project Planning using Monte Carlo Simulation (40 PT)

Monte Carlo methods are a class of computational techniques for simulating the behavior of various physical and mathematical systems, and for other analyses. They are useful for analyzing systems that are stochastic (that is, nondeterministic) in nature. Monte Carlo methods involve repetition of the algorithms for system behavior, and often a large number of calculations are involved. Therefore, these methods are best carried out using the computer. In project management, the project schedule-planning phase is fraught with uncertainties in activity start time, activity duration, and hence, activity end time. As such, Monte Carlo simulation could be used to analyze the multitude of possible scenarios that are associated with such uncertainty. 
In the “Monte Carlo” Excel File provided to you (on the STELLAR course website), there are seven constituent activities of the project: R, A, G, C, J, M, and W. Activities R and E are the start and end “dummy” activities -- assume that these have zero durations. For each of the other activities, the Durations (Cells J28-J32) are probabilistic and thus therefore can take any value within the ranges indicated in Cells G28-G32 and I28-I32. As such, for each activity, the Early Start Time, Early Finish Time, Late Start Time, and the Late Finish Time changes any time the activity duration changes.  

Preliminary play: 
Place the cursor in any empty cell of the Excel sheet. Click the “Delete” button on your keyboard. After each click, observe from the bar graphs how the activity durations change within the indicated range. Also observe how the following parameters change: Activity Start Times, Activity End Times, Durations of Path Slacks, and Durations of Activity Slacks. Each click of the “Delete” button is by itself a simulation run. Do this a number of times.
OK, Now. Let’s get serious: 

1. Activity Slacks: Run the simulation 3 times. After each run, write down (in the table below), the magnitude of slack time available for each project activity. Use the rounded-off values in the Activity Slack Table in Cells K25-M33 (note: the values in the Activity Slack chart are not rounded off, and are for visual presentation only)).

	
	Slack Magnitude (days)
	Activity A
	Activity G
	Activity C
	Activity J
	Activity M



	Simulation Run #1
	Total Slack
	
	
	
	
	

	
	Free Slack
	
	
	
	
	

	
	Independent Slack
	
	
	
	
	

	Simulation Run #2
	Total Slack
	
	
	
	
	

	
	Free Slack
	
	
	
	
	

	
	Independent Slack
	
	
	
	
	

	Simulation Run #3
	Total Slack
	
	
	
	
	

	
	Free Slack
	
	
	
	
	

	
	Independent Slack
	
	
	
	
	

	AVERAGE
	Total Slack
	
	
	
	
	

	
	Free Slack
	
	
	
	
	

	
	Independent Slack
	
	
	
	
	


Comment on the relative magnitudes of the Average slacks (for each Slack Type) across the various activities.
2. Path Durations and Slacks: Again, run the simulation 3 times. After each run, write down (on the table below), the magnitude of duration and slack time available for each project path. Use the rounded-off values in the Path Slack Tables in Cells T24-U27 and Cells T44-U47, respectively.  (Note the Path Slack bar charts are for visual presentation only)).
	
	Slack Magnitude (days)
	Path

R-A-W
	Path

R-G-J-W
	Path

R-C-J-W
	Path

R-C-M-W

	Simulation Run #1
	Total Duration

Total Slack
	
	
	
	

	Simulation Run #2
	Total Duration

Total Slack
	
	
	
	

	Simulation Run #3
	Total Duration

Total Slack
	
	
	
	

	AVERAGE
	Total Duration

Total Slack
	
	
	
	


Comment on the relative Average total duration and slack across the various project paths. 
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Simulation Run Path Path Slack

R-A-W

1 R-G-J-W

R-C-J-W

R-C-M-W

Min Slack

Max Slack

Criticality R-A-W

Criticaility R-G-J-W

Criticality R-C-J-W

Criticality R-C-M-W

R-A-W

2 R-G-J-W

R-C-J-W

R-C-M-W

Min Slack

Max Slack

Criticality R-A-W

Criticaility R-G-J-W

Criticality R-C-J-W

Criticality R-C-M-W

R-A-W

3 R-G-J-W

R-C-J-W

R-C-M-W

Min Slack

Max Slack

Criticality R-A-W

Criticaility R-G-J-W

Criticality R-C-J-W

Criticality R-C-M-W

Simulation Run Path Path Slack

R-A-W

1 R-G-J-W

R-C-J-W

R-C-M-W

Min Slack

Max Slack

Criticality R-A-W

Criticaility R-G-J-W

Criticality R-C-J-W

Criticality R-C-M-W

R-A-W

2 R-G-J-W

R-C-J-W

R-C-M-W

Min Slack

Max Slack

Criticality R-A-W

Criticaility R-G-J-W

Criticality R-C-J-W

Criticality R-C-M-W

R-A-W

3 R-G-J-W

R-C-J-W

R-C-M-W

Min Slack

Max Slack

Criticality R-A-W

Criticaility R-G-J-W

Criticality R-C-J-W

Criticality R-C-M-W
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Table 2

Path Average

Criticality Index

R-A-W

R-G-J-W

R-C-J-W

R-C-M-W




4. General: How would you increase the reliability of project planning carried out in such a manner.

Part 2 – Solving LP Resource Allocation problem using Excel Solver (30 PT)

A project manager seeks to minimize the total cost of a certain activity. The resources used for the activity are Resource V and Resource W (both measured in resource-hours).  Resource V costs $4,000 and Resource W costs $9,000. Due to certain institutional, physical, and policy constraints, the amount of Resource Y used (y) should be at least 2.5 resource-hours. Also,  y+2 x must not exceed 7.45 resource-hours, and y-x must not exceed 1.75 resource-hors. 

A) Using manual means (a graph sheet), sketch the objective function and constraints on the same cartesian axes and find the optimal solution.

B) Using MS Solver (provided in STELLAR), determine the optimal quantities of Resource X and Y that achieve the project managers objective. What is the minimum cost (the cost that corresponds to the optimal values of the decision variables)?
C) Compare your answers from A) and B). Under what conditions is it cumbersome, even impossible, to use manual methods to solve problems of this nature?

Part 3 – Scheduling Project Tasks using Project Management Software (30 PT)

You are a project manager at a company that plans to hire a contractor to build a house, and have been asked to set up a rough time schedule for the project. The company will assume a five-day work week (40 hr per week) and will only consider contractors with 3 workers on site.

Use the following information to set up the schedule:

· The first activity is to receive the regulatory approvals, such as contract plans and building permits, as well as secure financing. These approvals should arrive on June 1st 2007.

· The second activity is to tender the project. The advertisement will be sent out on June 4th 2007. A week later, contractors get one week to hand in the bids, and after that the company will need an additional week to review the bids. The following week will be used for executing the agreement which will end with the signing of a contract between the companies. 

· After signing the contract the site work activity can start. The site work consists of the following (assign predecessors as you determine appropriate):

Foundation
duration 19 days
3 workers full time

Concrete Slabs
duration 52 days
2 workers full time

Plumbing
duration 7 days
1 worker 50%

Electric Rough-in
duration 24 days
1 worker 50%

Roofing
duration 80 days
1 worker full time

Exterior Finishes
duration 79 days
1 worker full time

Insulation
duration 24 days
1 worker full time

Floor Finishes
duration 33 days
1 worker full time

Paint
duration 44 days
1 worker full time

Exterior Landscaping
duration 40 days
1 worker full time

· After the house is completed, three days will be used to for cleaning, followed with a walk-through inspection. Immediately following should be the final milestones of the building inspection and the move in. Move in should be in April 2008. 
Use Microsoft Project to solve this problem.
--------------------------------------------------------------------------------------------------------------------------------------------
ANY QUESTIONS?
Parts 1 and 2:  labi@mit.edu
Part 3: asbjorg@mit.edu






































































Table 1











3. Path Criticality: Using the slacks for each path above, calculate the criticality of each path. Use Definition II (Slide #67 of the Probabilistic Planning Lecture Slides). To make it easy for you, a spreadsheet for this has been provided (see the Monte Carlo Excel file’s second worksheet labeled “Path Criticality”). Then using the results in Table 1, find the average criticality of each path (Table 2). Comment on your results. 
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