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Q1. Using a project management example:

(a) Clearly define sub-optimization. 

Sub-optimization: Functional managers focus on their own tasks and measure it bases on the goals all defined based on the performance of their own departments. They should see them in the framework of the project. Team members should not focus on their own discipline; they need to be problem solvers. 

(b) Explain how we should measure the efficiency of a subsystem.

Efficiency of all subsystems should be measured based on their impact on the efficiency of the total system. Efficiency of functional departments should be measured based on their impact on the efficiency of the project. 

Q2. Explain the main difference between the two types of matrix organization:  

(a) Strong (or hard)

Strong: Specific person/persons or a person fraction from functional areas are assigned to the project. Mr. Smith
 (b) Weak (or soft). 

Instead of a specific person, a specific skill or capacity is assigned. Sr. software Eng. 

Q3. There is a danger in letting the client “visit” the project operation too frequently, not the least of which is “scope creep” or informal changes to the project’s performance specifications. 

a) How might the danger of scope creep be monitored and controlled? 

(i) Have a scopes change procedure in place
(ii) Track all changes and identify who initiated it. 

(iii)  Track all changes and identify what was P/T/B impact.

b) Besides scope creep, what other dangers might arise in letting the client “visit” the project operation too frequently?  
Micro Management  by the client
Q4. How should a PM decide which problems (or potential problems) deserve reporting to management and which are not worth the trouble?  

Any problem that will likely impact the project’s completion date, budget, or performance should be reported to management.  However, problems that can be resolved internally by the project manager and project team that will not impact the project’s completion date, budget or performance do not need to be reported.

Q5. Discuss how you would go about getting competent staff from a functional department.
When negotiating with functional managers for competent staff, it is important to look at it from the functional manager’s point of view and point out how releasing key personnel will benefit the functional manager and his or her department.  Such benefits may include:



(i) Increased visibility with senior management.



(ii) Professional development of the employees, and



(iii) [Perhaps] more work for the department if the project succeeds.  


It may also be worthwhile to communicate to the functional manager the importance of the project to the overall organization and the relationship between the overall organization’s health and the functional manager’s department.

Q6. Contrast Gantt charts and precedence diagrams to Design Matrix Structure.

The primary function of Gantt charts and precedence diagrams is to coordinate the execution of tasks and activities in well structured projects. The Design Structure Matrix considers the importance of the flow of information.

Q7. Would you expect a task in a manufacturing plant that uses lots of complex equipment to have a learning curve coefficient closer to 70 percent, or to 95 percent? Explain clearly.
(i) If we assume by complex we mean automated, then the plant would have a slower learning rate of perhaps 95 percent.  

(ii) On the other hand, if by complex it is assumed that workers need a great deal of skill to operate the equipment, then a faster learning rate of 70 percent would be expected.

Q8. What went wrong with the purchasing manager’s assistant’s solution (outlined in Section 4.3) to the problem of having an inadequate supply of hard-to-obtain parts? You need to explain two points. 

a) The solution to the problem of having an inadequate supply of hard-to-obtain parts was to add a 10% allowance for additional parts. 

b) This overestimation of cost caused each bid proposal to be overestimated and thus higher than their competitors’ proposals. 

b) 

Q9. Clearly describe for what purpose we use the following metrics, explain the two main benefits of each one. 

a) Mean Absolute Deviation.
(i) To compare two or more forecasting techniques 
(ii) Std Dev of forecast is 1.25 MAD
b) Tracking Signal. 
(i) To see if random variations are between UCL and LCL
(ii) To see if there are systematic Errors
Q10.  Project USC is composed of two sequential activities A and B, where activity A is predecessor of activity B. Project UCLA is composed of two parallel activities C and D which are predecessors of activity E. Duration of each of these 5 activities follows uniform distribution with parameters 8 and 12 days. Obviously, average duration of each of activities A, B, C, D, and E is 10 days. 

Project USC
Project UCLA

Duration of which project is longer? Why? Explain clearly.
USC time = Time of B + Time of A
UCLA time = Time of E + Max of (Time of C and Time of D)

Time of E and B have the same distribution. So that part is the same for both projects. But Time of A and Max (time of C and Time of D) do not have the same distribution. 

A can be small or large, given small values and large values the average is 10. 

But when C(or D) is small it is possible that D(or C) is larger. Therefore the average is greater than 10.  It is easy to show it in excel. 

UCLA takes longer. 
Q11. Definition: Coefficient of variation is defined as standard deviation divided by mean.  

Question: In bottom up budgeting, the coefficient of variation is higher at higher levels of the WBS. Is this true or false? Explain clearly.  
False

Suppose a task at level 3 is composed of two tasks at level 4.  Suppose budget of each  tasks at level 4 has  mean of 100 and StdDev of 20. The aggregate task at level 3 has mean of 100+100 = 200 and a variance of 400+400 = 800 ( StdDev = 28.28

28.28/200 < 20/100

Q12. The two most important information shown in Wheelwright and Clark (1992) project positioning graph are:

(i) Appropriate Mix of the projects

(ii) 
The project mix is aligned with the Strategy
P1. Present values of the investment of a project (cash outflow) that has normal distribution with a mean of 100 and standard deviation of 20. Present values of the cash inflow due to operations of the project that has a mean of 200 and standard deviation of 50. 

a) Compute the mean and standard deviation of NPV of the project.

Mean (NPV) = 200-100 = 100

Var (NPV) = 202 + 502 = 2900

SD (NPV) = SQRT(2900) = 58.9

b) Compute probability of having a negative NPV.

Z= (0-100)/58.9 = -1.86
They look for less than 1.86 which is 96.86
That is the same as greater than -1.86 is also 96.86
But less than that is 3.14
P2. Let us give a new definition for NPV and assume NPV is computed at the end of year 2, as opposed to the end of year 0. Accordingly; 

[NPV] is defined as value of all positive and negative cash flow at the end of year 2.

[PV] is defined as value of a specific cash flow at the end of year 2.

The discount rate is 10 percent.  
a) Initial investment of a project at the end of Year 1 has a mean of 100 and standard deviation of 30. Compute the mean and standard deviation of [PV] of the initial investment.

b) The net cash inflow of the project at the end of Year 3 has a mean of 150 and standard deviation of 40.  Compute the mean and standard deviation of [PV] of the cash inflow.

P3.  A project has two sequential tasks. The first task follows Uniform distribution with parameters 50 and 100 days. The second task follows Normal distribution with a mean of 100 and standard deviation of 15 days.  

a) Using rand() = .65, generate a random instance of the duration of the first task. 

X = 50+50*.65 = 82.5
b) Using rand() = .56, generate a random instance of the duration of the second task. 

X = 100+15Z

Probability 0.56, we can read the z value from the table 

Z = 0.15

X= 102.25

P4.  The IOM580 Development Corporation is considering taking part in one or more of three different development projects-A, B, and C-that are about to be launched. Each project requires a significant investment over the next few years and then would be sold upon completion. For simplicity, we assume the interest rate is equal to ZERO (i =0).  The projected cash flows (in millions of dollars) associ​ated with each project are shown in the table below.

	Year
	Project A
	Project B
	Project C

	1
	-4
	-8
	-10

	2
	-6
	-8
	-7

	3
	-6
	-4
	-7

	4
	24
	-4
	-5

	5
	0
	30
	-3

	6
	0
	0
	44


IOM580 has $10 million available now and expects to receive $6 million from other projects by the end of each year (1 through 6) that would be available for the ongoing investments the following year in projects A, B, and C. By acting now, the company may participate in each project either fully, fractionally (with other development partners), or not at all. If IOM580 partic​ipates at less than 100 percent, then all the cash flows associated with that project are reduced proportionally. Company policy requires ending each year with a cash balance of at least $1 million. 

Develop a linear programming model to help IOM580 to select the optimal mix of investment in order to maximize NPV. 

a) Clearly define the decision variables

X1 = Fraction of Project A participated by IOM580
X2 = Fraction of Project B participated by IOM580

X3 = Fraction of Project C participated by IOM580

b) Using your decision variables, write the objective function.

Max 8X1+6X2+12X3
c) Write the budget constraint for year 1

 

4X1+8X2+10X3 ≤ 9
d) Write the budget constraint for year 2

What we get at the beginning of year 2: 6

What we have from year 1:  6+10-(4X1+8X2+10X3)
All we have for year 2 : 16-(4X1+8X2+10X3)

What we need at the end of year 2: 1

What  we can spend in year 2: 15 -(4X1+8X2+10X3)

What we need in year 2: 6X1+8X2+7X3

What we need ≤ What we have 
6X1+8X2+7X3 ≤ 15 -(4X1+8X2+10X3)

10X1+16X2+17X3 ≤ 15
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