Week 1: Intro to Project Management
What is a Project?
• Temporary activities with a start/end point that has unique outcome for a specific allocation of resources (i.e. product, service or result). May be uncertainties about the outcome
• Undertaken at all organizational levels 
• Can involve any1 and however many ppl (achieve organizational objectives/strategic plans
• Ongoing work effort is NOT A PROJECT b/c it’s generally just a repetitive process 
• Planned, executed, monitored and controlled
Life Cycle - (S/J CURVES)
• Born, grown, wane and die
• S-shaped curve (start slow, fast, then finish slowly) i.e. Construction Project
• Other projects follow J-shaped curve (start slowly, proceed slowly, finish rapidly) i.e. Computer Software Project
• Requires management prioritization for resources
Project Success Factors / Impacts of Success
• Is it a project? (due date, requirement, unique outcome? budget, time, scope) 
• Finish within specific budget 
• Should be all ready by the date 
• Scope of job is done and what’s expected
Scope-Time-Cost-Resources-Performance-Value
Project Failure | Factors
Failure in cost | Contracts/Legal agreements
Failure in time | Politics and Conflicts
Failure in design | Decreased Profitability
Project Management (3 goals of a project)
• Means of measuring project success with the project manager balancing between…
• Time: time to complete project, Cost: budget available, Scope: scope and quality of final deliverable
• IF one of those are not satisfied and 2/3 are, it’s still FAILIURE project 
Project Constraints
Budget: the amount the customer agreed to pay for acceptable project deliverables
Schedule: timetable that specifies when each task/activity starts/finishes
Stakeholder: anyone who can affect/be affected by the project
Quality: project objectives must be accomplished to meet predefined specifications
Scope: work that must be done in order to produce the project deliverables
Customer satisfaction: meeting expectations/maintaining relationship
Risk: any event that adversely affects accomplishing the project objective (either the budget, time or scope of quality)
Resources: to perform the project tasks (ppl, materials, equipment, facilities)
Statement of Work (SOW)
Provide the organization a list of 
-Equipment/materials to implement project
-Start/end dates of project
-Schedules
-Any applicable standards
-Acceptance criteria 
Week 2: Project Selection
• Process of evaluating projects and choosing them so firm objectives are met
• Ensure that several conditions are considered
Can be categorized as…
Compliance: projects that are essential to meet new requirements imposed by internal and external entities
Emergency: needed to meet emergency conditions. if not implemented, organizations may not be fully operational to fulfill their core competencies
Mission Critical: critical to the mission of a company (can cause negative impact on business if not completed)
Operational: projects that are needed to support current operations (reduce cost, increase efficiency)
Strategic: projects that are essential to support long-range mission (increase $)
Screening of Projects
Chosen based on qualitative/quantitative models
Selection Methods
• Nonnumeric (doesn’t use numbers)
a) Sacred cow
CEO may suggest a potential product/service that organization might offer to customers if not economically feasible 
b) Operating/Competitive Necessity
any project that is necessary for continued operation of a group, facility, or the firm itself. 
-Company may invest in a new product/service which is not profitable but to be competitive and keep its share in the market
c)  Comparative Benefits (Q-Sort Method)
Select projects from a list, separate projects into 3 GOOD, FAIR, POOR.
-If more than 7 or 8 members in a subset, divide the group into 2 subsets (i.e. “good-plus” and “good-minus). 
-Keep dividing until no set has more than 7
-Rank order in each subset 
• Numeric (uses number for evaluation)
a) Payback period 
= initial fixed investment / annual net cash flows
• Payback period is often considered a measure of risk to the firm 
• The longer the payback period, the greater the risk the project is
b) Discounted cash flow
• Ignores the time value of money & any returns beyond the payback period
• Considers time value of money + inflation rate + return on investment
• If net project is negative, don’t take the project, if it’s positive, take it
Cash Flow: the difference between cash received from sales and other sources, and cash outflow for labor, material, overhead and taxes
Present Value: the sum, in current value, of all future cash flows of an investment proposal
-The current value is calculated based on a given interest rate (discount rated)
[image: ../../../../Screen%20Shot%202018-03-02%20at%207.00.57%20PM.png]1st thing you need to do is draw the cash flow of all the events
Io = The initial investment
Ft = Cash flow in period t
k = Required rate of return
Pt = Rate of inflation for period t

• Once you find the end net flow you find discounted value 
Real Option Analysis – Motivation
enables us to consider the impact of future opportunities or current decisions
• Should consider the other competitor’s/ matter of staying relevant in the marketplace 
• Answer YES/NO in the 1ST  or 2nd phase or both phases (YES=you’ll take the 1st phase then wait for the results. If it doesn’t turn out, then NO will be chosen for the second phase)
• Use the discounted NPV to decide whether or not it’ll be worth it to take the project
Two Steps in Project Planning Analysis
Step 1: Identification of Phases (i.e. types of uncertainties)
Step 2: Valuation (how do we value decisions?) 
Future Flexibility
-DCF of Phase 2 will be calculated at the time the decision will be made
-Phase 2 will only be undertaken if it’s positive
• Call option: right (not obligation) to acquire
• Black-Scholes: often used to value these options (agreement that gives an investor the right to buy a stock, bond commodity, etc. at a specified price within specific time)
Scoring Methods
• Selected for funding based on different criteria
• Selection committee consisting of senior managers weigh each criterion and check off which of the criteria is satisfied
[image: ../Screen%20Shot%202018-01-22%20at%204.56.17%20PM.png]• Those projects that exceed a certain number may be selected for funding
Finding Weights for Different Criteria
• Cost and Reliability have the same importance
• Nicety has half importance
Week 3: Project Manager & Team
• PM is selected through interview between senior management and prospective PM
The Project Manager’s Roles 
Facilitator, Communicator
-Managing well established unit vs. multidisciplinary environment
-Analytical Approach (leading to local-optima) vs. Systems Approach (Finding a global optima)
Virtual Project Manager + Globalization
• Internationally dispersed 
• Outsource for cost savings-advanced skills-focus
• Communication thru email/phone & must be FREQUENT, OPEN and 2-WAY
PROS of globalization: Adds a dimension of complexity, Changes project dynamics, Requires awareness of factors
CONS of globalization: Cultural differences, currency, codes and regulations, Political relations, Workforce availability 
Helpful Competencies: foreign language skills, knowledge of culture/geography, awareness of etiquette, technology adaption
Why Projects
• Emphasis on time-to-market
• Need for specialized knowledge from a variety of areas
• Explosive rate of technological change
• Need for accountability and control
• Rapid growth of globalized industry
Pure Project Organization
i.e. Construction of a football stadium
• Effective and efficient for large projects MAY HAVE PROJECTITIS
Functional Project Organization 
• Embedded in a project’s home functional group MINIMAL PROJECTITIS
• Lines of communication outside functional department can be slow
• Intermediate, direct, and complete contact
Matrix Project Organization
• Advantages of both the pure project and the function project organizations as well as to avoid their associated problems
• Runs vertically which brings the benefits of function organization
• Horizontal structure which comes from overlap of different divisions which assure the benefits of pure project organization
Weak Matrix
PM is more a coordinator rather than a PM
Balanced Matrix
Primary project defined in a functional division, requires ppl from other function divisions (if project requires technological feature and knowledge, balanced matrix is better than weak)
Strong Matrix
Individuals assigned full-time to the project. PM needs to coordinate the project
Project Team Development
Forming: initial stage, positive expectations, define/plan tasks, lots of questions
Storming: apply skills to work, motivation/morale are low, conflicts
Norming: Relationship settled, conflict resolved, trust begins, PM takes on supportive role
Performing: achieve project objective, open communication, collab, PM is a mentor, PM focuses on performance, budget, schedule, scope
Week 4: Project Scope
Project scope: what needs to be done (objectives –> milestones/events)
• Contains customer requirements • Statement of work, Deliverables • Acceptance criteria 
Project Scope Creep: uncontrolled changes or continuous growth in a project’s scope (occurs when not properly documented/controlled)
-Due to vagueness/weak leadership/differing stakeholder opinions/late involvement
• Secondary function of project charter
Elements Required in the Project Charter
• Purpose – Strategic reasons for the project
– Expected profitability – Competitive effects
– Desired scope – Any other technical results
• Objectives (mission statement), Scope, deliverables, outcome
• Overview milestone
• Schedules: high level schedule, key milestones, constraint dates
• Resource requirements: expense, project budget
• Personnel and stakeholders (security checks)
• Risk management: potential disasters, contingency plan described
• Evaluation methods
The Planning Process: Overview
1. Develop and evaluate the concept of the project
2. Carefully identify what project deliverables must have to be successful
3. Create a system
[image: ../Screen%20Shot%202018-02-12%20at%202.04.34%20PM.png]4. Test the prototype
5. Integrate the deliverable into target system
6. Validate the deliverable
7. Let client test it
8. Make sure client know operating and maintenance requirement
Work Breakdown Structure (WBS)
• Inadequate up-front planning is a primary contributor to the failure of a project
• A primary purpose of the WBS is to ensure that no task is overlooked • Every task should be listed
– Along with material and human resources
• This is a non-trivial task
RACI Matrix: Responsibility, accountable,consulted,informed
Week 5: Project Scheduling
PERT and CPM Networks
Activity: Tasks required by the project and use resources and time. (TIME AND RESOURCE)
Event: An identifiable state resulting from completion of one or more activities
Milestones: Identifiable events that mark significant progress, (deliverables that meet deadlines)
Network: A diagram of NODES (activities or events: AOA NETWORK->CPM) and ARROWS (directional arcs: AON NETWORK->PERT) that illustrate the technological relationships of activities
Critical Path: Activities on a path (if delayed, will delay the completion date of the project)
-transfer the largest number of the earliest time to the next node b/c other nodes are already complete
Critical Time: Time required to complete all activities on the critical path
• Earliest start time (ES) – earliest finish time of the immediately preceding activities: (T)  (U)
• Earliest finish time (EF) – the earliest start time plus its estimated duration: EF = ES + t
• Latest finish time (LF) – latest start time of the activity that immediately follows: (T)  (U)
• Latest start time (LS) – the latest finish time minus its estimated duration: LS = LF – t
• Activity Slack – max. length of time an activity can be delayed w/o delaying the entire project
LF – EF or LS – ES
The Gantt Chart: displays project activities as bars measured against a horizontal time scale
-PERT/CPM methods are often used as complements to Gantt charts
PROS: can find the longest activity but not common b/c difficult if >100 activities
Statistical Analysis 
• The mean of the beta distribution for each activity time can be estimated by 
te = (a + 4m + b) / 6 
• Variance of the beta distribution for each activity is (shows how far the data is far from the mean/distributed thru-out data)
σ2 = [b – a / 6]2
Analyzing Probabilities
Central limit theorem: Sum of the independent, identically distributed random variables follows a normal distribution 
[image: ../Screen%20Shot%202018-02-12%20at%202.04.30%20PM.png]The sum of the expected activity times on each path is the mean of a normal distribution 
[image: ../Screen%20Shot%202018-02-12%20at%202.09.38%20PM.png]To analyze probabilities of completing a project by a certain date T
-Focus on the critical path 
-Use the z-transformation formula
Week 6: Project Budgeting



1) Resource Planning: list required resources, quantify required resources, construct a resource schedule and level the resources
Project Costs (COST ESTIMATING): • Direct costs: DM and labor costs used solely for a project • Indirect costs: Any material/labor costs that are not used in a single project  • Fixed costs: Stays always the same (rent, insurance, property taxes, …) • Variable costs: Vary in direct proportion to changes in the level of project activities (mainly Direct material and direct labor cost) • Overhead costs: Primarily those indirect costs associated with project implementation (laboratories, health insurance, paid leave time) • General and administrative costs: Costs associated w/ general management and administration of the project
2) Cost Estimate / Work Element Costings
Determine resource requirements and then costs for each task • Fixed costs • Labor time and labor rate • Equipment time and equipment rate • Overhead, general, sales, and administrative
3) Project Budgeting / Methods of Budgeting
• Forecasting what resources the project will require, what quantities of each will be needed, when they will be needed, and how much they will cost  
Top-Down Budgeting: Based on history/experiences of top and middle managers concerning similar past projects 
-Overall project cost estimated by estimating the costs of major tasks
Advantages: Overall budget costs can be estimated with fair accuracy • Errors in funding small tasks need not be individually identified 
Disadvantage: Decision made by the upper managers might be inaccurate due to limited knowledge causing potential for underperformance • Order of Magnitude: -25% +75%
Bottom-Up Budgeting: WBS identifies elemental tasks • Those responsible for executing these tasks estimate resource requirements 
• Advantage: More accurate in the detailed tasks 
• Disadvantage: Risk of overlooking tasks
– Expensive + time consuming to produce
• Order of Magnitude: -5% +10%
Parametric Budgeting: broken down to major elements (WBS Level 1 or 2)
• Estimate = quantity x rate
• Advantage: more accurate in the top-down + quick to do
• Disadvantage: Missing costs + based on historical information 
• Order of Magnitude: -10% +25%
Improving Estimates and Forecasts
• Forms • Learning curves • Tracking signals 
Learning Curves: Tn=T1 x nr 
tn=time req. to complete nth unit, 
T1=time req. complete 1st unit
r=exponent of learning curve; log(learning rate)/log2 
Earned Value Method (EVM) – On time?– On budget? Based on 3 things – Planned value (PV): What was expected to be done by this point of time, determined from the project cost baseline
(work scheduled)
– Earned value (EV): What was accomplished by the point of time, budgeted cost of the work actually done (completed work)
– Actual cost (AC): What was actually spent by the point of time, what has been spent (actual time spent completing the work)
– Cost Variance (CV): Cost variance compares deviations from the budget and does not include schedule into account
– Schedule Variance (SV): Schedule variance compares deviations only from the schedule and does not include cost into account 
– Schedule Performance Index (SPI): Ratio of earned value to planned value; if SPI >1, then project ahead of schedule
CPI<1: over budget (behind the schedule- not on time) project may run out of money before it is completed. CPI = 1: on budget (good result) 
[bookmark: _GoBack]CPI>1: under budget (doing well, best result)
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» The general mathematical form of the weighted scoring methoc

where
S, = The total score of the i* project
s,/= The score of the i* project on the j* criterion

W, = The weight or importance of the j* criterion




