IS4185 Session 4 Software Example
Problem: Select the "best" software contractor in a less-than-certain decision-making environment. Many aspects of the contemplated software system (e.g., final requirements, schedule, etc.) are unknown at decision time, and the future state of the project is independent of which contractor is selected. At the present level of ignorance, the future state can be described only through two alternative states:

1. Good - the requirements, schedule and other project parameters will lead to a relatively good outcome (regardless of which contractor is selected).

2. Bad - the requirements, schedule and other project parameters will lead to a relatively bad outcome (regardless of which contractor is selected).

Decision phases:

1. Intelligence - known need for software; need for contract solicitation and award.

2. Design - market analysis produces four potential contractors with varying capabilities.

a. Uncle Bob's Software Hut -  Uncle Bob's Software Hut has no prior experience with R/T software.

b. Macrosoft - MS corp has no prior experience with R/T software, but is the market leader in PC/office software.

c. Lying, Cheating Contractor -  LCC has extensive DoD R/T software experience.

d. Software Engineering Junta - SEJ has an immaculate software development process.

3. Choice - employ the most appropriate decision-making procedures/tools to select "best contractor" for award.

Cost information:

The costs vary according to the future state of the project, as follows.

Contractor
Good Outcome
Bad Outcome

A - Uncle Bob's
$1.0M
$2.0M

B - MS
 0.5
  2.5

C - LCC
 1.5
  3.0

D - SEJ
 1.5
  2.5

Decision Table approach:

A decision table is used to select the contractor on the basis of a single objective: cost. Several decision-making situations are considered.

1. Known risk, pessimistic estimate of future project. Decide based on expected cost.
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2. Known risk, optimistic estimate of future project. Decide based on expected cost.
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3. Known risk, neutral estimate of future project. Decide based on expected cost.
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4. Unknown risk (i.e., uncertainty), but 2 dominating alternatives. Eliminate dominated alternatives.
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5. Unknown risk, but non-dominating alternatives. Use minimax, maximax or other preferred decision strategy.


[image: image5.wmf]Good

Bad

Ecost $M

KTR\prob:

UNK

UNK

A

1.00

$    

 

2.00

$    

 

UNK

B

0.50

$    

 

2.50

$    

 

UNK


Decision tree and value of information
Construct decision tree from data in #5 above. Say that the solicitation/evaluation of detailed proposals can produce information necessary to assess contractor risk (i.e., probability of "good" vs. "bad" contractor performance) as follows: 

· KTR A - 25% chance of "good" performance

· KTR B - 75% chance of "good" performance

Use costs above to compute expected values ($1.75M for A & $1.0M for B).

What is the value of this proposal information (i.e., relative to situation #5 above)?
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Multicriteria analysis
Say that we are concerned with more than just cost, and that instead four criteria (and scales) are used for decision making: 

1. Contractor experience with DoD real-time software (1-5 best)

2. Contractor experience with commercial real-time software (1-5 best)

3. Contractor process maturity (1-5 best)

4. Contractor past performance (-1, 0, +1 best)

The contractors are rated along each of these dimensions as follows:

NAME
maturity
R/T DoD 

experience
R/T com 

experience
past 

performance

Uncle Bob's
1
1
1
1

MS
3
1
5
0

LCC
3
5
1
-1

SEJ
5
3
1
0

Create a decision tree?

Create a spider diagram
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Use a decision analysis tool (e.g., LDW) to address the problem. How to weight multiple criteria? How sensitive are results? How to incorporate cost criterion?
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