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Typical Decisions

Choose product features (with/without other constraints)
Identify the “best” design option (trade studies)

Decide whether to make, reuse, or buy

Select a COTS component or tool

Pick a vendor or subcontractor

Choose a cost estimating method

Select a risk mitigation approach

Decide to bid or not
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Screening Criteria
Y Cost > 10% of total cost

Y Delay > 10% of total time 4{
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Approval Voting Example

Estimator
Feature Total Votes

3
A 1
B X 3
C 0
D X 5
E 1

Total Votes By
2
Voter
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Nominal Group Technique

The Facilitator asks each person to identify the N “best”
items

Each person chooses and ranks the N “best” items,
ranking them from 1....N. (“N” is the most preferred.
“1” is the least.)

The Facilitator records rankings for each item from all
persons

The Facilitator totals the values for each item.
The items with highest totals are selected.

Optionally, discuss top few items, revise item
descriptions and repeat process.
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Example of Nominal Group Technique

Estimator
Feature Total Votes

A 3 2 2 7
B 3 2 1 3 3 12
C 0
D 1 1 3 1 1 7
E 2 2 4
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Multivoting

Give each person V votes

Each person allocates one, two or even all votes to one or
more items

The Facilitator asks each person for his or her votes
The Facilitator totals the votes
The group eliminates the items with the fewest votes

Optionally, discuss the top few items, and revise the item
descriptions.

Repeat the process with the revised list if needed
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Multivoting Example

Feature Estimator T otal Rank
1 2 3 4 5 6 Votes
A 0 -
B 3 1 1 1 1 7 1
C 1 1 3 3
D 2 3 4
E 1 1 1 4 2
F 0 -
G 1 1 5
H 0 -
Total
Votes Cast 3 3 3 3 3 3
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Multi-Attribute Utility Theory (MAUT)

« Constructs a Linear Function
1. Determine a measurement scale for each attribute, R,
2. Map the rating, R, to a (ratio scale) value, V,
3. Specity the relative weights of the attributes, W,
4. Compute the score using

N
Score = E VVi % Vi
1=1

« Assumptions

—  Attributes’ desirability can be measured in common units
—  Attributes’ contributions can cancel one another

SPIN 2006 © 2006 by R. Stutzke 10



Typical Likert Rating Scale*

Numerical
Verbal scale
Value
Equally important, likely or preferred 1
Moderately more important, likely or preferred 3
Strongly more important, likely or preferred S
Very strongly more important, likely or preferred 7
Absolutely more important, likely or preferred 9

*This one is used by AHP, described later.
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MAUT Spreadsheet:
Defining the Utility Function

G H | | J | K | L | M
7 Factor Name Weight Ratings
8 | Functionality 0.30 VL LO NM HI VH
9 | Integration Effort (person-weeks) 0.20 1 2 3 4 5
10 [ Cost (dollars) 0.20 below 500 | 500 to 1000 | above 1000
11 ] Vendor Reputation 0.10 Poor Unknown Good Excellent
12 | Product Maturity 0.10 VL LO NM HI VH
13| Developer Toolkit available 0.05 No Yes
14 | Training availability 0.05 No Some Full
15 0.00
16
17 Factor Name Values
18 |Functionality 1.00 2.00 3.00 4.00 5.00
19 |Integration Effort (person-weeks) 1.00 2.00 3.00 4.00 5.00
20 |Cost (dollars) 1.00 0.00 -1.00
21 [Vendor Reputation -5.00 -3.00 0.00 9.00
22 |Product Maturity 1.00 2.00 3.00 4.00 5.00
23 |Developer Toolkit available 0.00 1.00
24 | Training availability 1.00 2.00 3.00
25
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MAUT Spreadsheet:
Evaluating the Utility of 4 Options

A B | C | D E
1 Description: Evaluation of Four COTS products
2 Prepared By: Mary Smith
3 Date Prepared: 14-Oct-04
4
5 Option = A B C D
6 Score = 1.80 1.30 1.75 2.30
7 Factor
8 | Functionality HI NM LO VH
9 | Integration Effort (person-weeks) 1 2 3 4
10| Cost (dollars) 500 to 1000 below 500 500 to 1000 [ above 1000
11| Vendor Reputation Good Poor Good Unknown
12| Product Maturity NM LO HI NM
13| Developer Toolkit available No Yes No Yes
14 | Training availability Some No Full Full
15
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The Analytic Hierarchy Process (AHP)*

« AHP allows one person or a group to:
— Structure a complex decision
— Identify criteria and factors (concrete or intangible)
— Measure the interactions among them in a simple way

— Combine the data to obtain the relative priorities of the
alternatives

* Objective Criteria

— Technical Data (weight, power)

— Cost Estimates (build, operate, repair)
* Subjective Criteria

— Benefits (cost savings, market share)

— Risk Information

— Preferences

— Political Factors

*Developed by Thomas Saaty
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A Hierarchy for Technology Investment

Level 1:
Decision Focus

Prioritize
Investments

—
Le.vell2: Return on Technical Risk Potential fqr Cost Schedule Risk Synergism
Criteria Investment Reduction
Level 3:
. Technology Technology Technology Technology
Alternatives
Investment A Investment B Investment C Investment D
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AHP Flow to Estimate Size

Artifacts to Verbal Scale
be sized (optional)
Rank artifacts Ranked i
from largest to List :

smallest ]
x :
: \ 4 \4
! Compare the
| artifacts pairwise | __ | Judgment
i establishing their Matrix
' relative size A
i v
| . Calculate ratio
I Review .
! . scale and Ratio
! internal « .
: . . . inconsistency Scale
' inconsistencies .
: index

Reference .| Compute Sized
value(s) module sizes artifacts
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AHP Calculations

. Create an nxn judgment matrix of pairwise comparison:

_ Size; 1

i=1 A =

A5 = —
Slzej ay;

. Compute the geometric mean of each row

S|

3. Compute the ratio scale
m;
r; = .
"
<
4. Given the ratio scale [r, ....... ,r .| and a reference module of known size, compute sizes:
Size, = Sizepp . *r./Tpprp
S. Compute the consistency index:
n n 2
m;
_ Ina; -ln—-
(n-1)(n-2)/2
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AHP Spreadsheet
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Challenges Faced by Any Technique

* People do not always make perfect decisions (due to
ignorance, biases, or manipulative strategies).

* People may change their minds.

* You may not have enough resources (time, money)
assign good ratings to all of the factors identified.

* You may fail to identify key factors that greatly affect
the desirability of the alternatives.

« It may be difficult to identify orthogonal criteria. (This
is not a serious drawback.)
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