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Decision Models for Evaluation, 
Comparison, and Optimization

System Evaluation And Selection
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Topics

• Evaluation
• Comparison
• Selection
• Optimization
• Reliability analysis
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SEAS Decision Expertise

• Evaluation: To what extent does an evaluated system satisfy 
requirements? 

• Comparison: Which alternative is better?

• Selection: Ranking of competitive alternatives and justified selection 
of the best alternative

• Optimization: How to satisfy maximum requirements with limited 
resources ($)

• Reliability analysis: What is the level of confidence in a proposed 
decision?
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Professional Performance Evaluation: 
Participants and Communication Links
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Main components of a professional system 
evaluation process (LSP Method)

Generalized 
Conjunction/Disjunction (GCD)

Compound Continuous Prefer-
ence Logic (CPL) operators 

Criterion function for system
evaluation and comparison 

Sensitivity Analysis

Tradeoff Analysis

System evaluation (computation 
of global preference)

Cost analysis (computation 
of global cost indicator)

Cost/preference analysis: comparison and ranking of competitive systems

System optimization (finding an 
optimum system configuration)

Reliability analysis (the 
confidence level of evaluation 
results)

Compound Continuous Preference 
Logic (CPL) operators 

Mathematical 
foundation

Techniques for 
evaluation, 
comparison, 
and selection 
of best 
alternative

Advanced 
analyses

Criterion 
function design
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Evaluation
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Evaluation as a Decision Problem

• Evaluation = process of determining the 
ability of a system to satisfy a set of 
requirements.

• Application: evaluate competitive systems 
using a set of requirements based on user 
needs
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System Attributes

• System attributes are system components that 
contribute to the capability of a system to satisfy 
user requirements.

• System attributes can be either component 
attributes or composite attributes (subsystems).

• Component attributes that can be directly 
evaluated are called performance variables
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Evaluation:
Inputs and Output
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A General LSP Criterion Model
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Preference Aggregation (LSP Method)

• Based on continuous logic functions
• Usually structured as an aggregator tree
• Typical models:

Simultaneity of requirements
Replaceability of requirements
Mandatory/desired/optional inputs
Sufficient/desired inputs
More complex compound functions
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Sample Evaluation Results
(Percent of satisfied requirements) 

 Google MSN Yahoo Ask
Global preference 86.67 77.85 75.74 54.72
Functionality 83.10 63.38 62.98 39.44
Usability 82.84 86.44 77.35 73.38
Performance 87.94 81.84 91.45 76.98
Quality of inf. retrieval 92.57 82.80 80.27 56.04
 

Search Engines

Note: The presented evaluation results reflect the status of systems in June 2006
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Evaluation Results
(two final levels of aggregation)
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Comparison and Selection
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Inputs for Final Decision Making

• Result of system evaluation: 
Global score (% of satisfied requirements)

• Result of cost analysis: 
Global cost

COSTSCORE

Score

Cost

Decision
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Graphical Interpretation of the Cost/Preference Analysis
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Optimization
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System Optimization Problems

1. Maximum preference optimization

Find the optimum configuration yielding the 
maximum preference score for a given  
constrained total cost:

maximize E for C ≤ Cmax

Cmax is the maximum acceptable cost.
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System Optimization Problems

2. Minimum cost optimization

Find the minimum cost of a system necessary 
to attain a given level of global preference 
score:

minimize C for E ≥ Emin

Emin is the minimum acceptable score.
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System Optimization Problems

3.  Maximum value optimization

Find the best value system that attains the 
maximum preference score per unit of cost:

maximize E/C for C ≤ Cmax and E ≥ Emin

Cmax is the maximum acceptable cost
Emin is the minimum acceptable score
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A Cloud Diagram: 442,368 Desktop PC Configurations



© SEAS

Optimum systems diagram:130 PC Configurations
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Maximum preference for constrained cost of PC
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Maximum preference over cost
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Reliability Analysis
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Reliability 
Problem:

Is it safe to 
claim that 
system A is 
better than 
system B?

Is this 
difference 
significant?

Confidence 
level = ?
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SEAS Software
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LSP Software

LSP core technology
LSP engine
LSP project database support

LSP tools
User interface tools

ISEE: integrated system evaluation environment
LSPcust: customizer of LSP criteria

Criteria preparation tools
ANSY: analysis and synthesis of LSP aggregators
STA: sensitivity and tradeoff analysis

Result presentation tools
CPA: cost-preference analysis
VERB: verbalizer of LSP evaluation results

Advanced system analysis tools
OPT: system optimization tool
RELI: reliability analysis tool
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LSP Software 
Architecture
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The LSP engine generates three evaluation reports: a 
condensed Summary, a comprehensive Detailed Evaluation 
Results, and a human-engineered descriptive Verbalized 
Report. 

The complete HTML documentation of each project, stored in 
the LSP project database, includes:

Evaluation Reports

• System Requirement Tree 
• Elementary Criteria 
• Preference Aggregation Structure 
• Evaluation Summary 
• Detailed Evaluation Results 
• Verbalized Report



© SEAS

Conclusions

• LSP method enables quantitative evaluation of 
complex alternatives

• Evaluation results are easily understandable, 
verbalized, and justifiable

• Comparison and selection is based on 
comprehensive cost/preference analysis

• System optimization yields substantial savings
• Reliability analysis provides the level of 

confidence in proposed decisions
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