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Measurement & Evaluation

● Determine criteria
– depends on values

– endless

● Measure each criterion
– scales

● Combine measures
– logics
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Criteria

Where do criteria come from?
● Criteria
● Constraint
● Requirement
● Preference
● Examples: space layout programs, Old People's

Housing
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Constraints

● Realizability constraint
● Performance constraint
● Style constraint
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Measurement

● Measurement is for making comparisons
● Measurement is collecting data
● Standard measures: cm, kg
● Direct comparisons: bigger, lighter
● Complex test, i.e. Does it have a balcony?
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Evaluation Example
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Scales
from Lawson, Chapter 5

● Ratio
– i.e. speed, distance, time,

● Interval
– i.e. subjective ratings: comfort, style; C

o

● Ordinal
– i.e. race result; 1st, 2nd, 

● Nominal
– number used as a name

The operations that can be done on each scale
are different
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Evaluation

● Satisficing
● Lexicographic Ordering
● Pareto Optimality
● Multi-criteria optimization
● Bayesian decision making
● ...
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Satisficing

● Find a solution satisfying all constraints
– binary constraints: [0 , 1] defined by a threshold

● If problem is too easy 
– change threshold to make a constraint harder

– add a new constraint

● If problem is too hard
– change threshold to make a constraint easier

– remove a constraint
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Lexicographic Ordering
a.k.a. dictionary order, alphabetical order or lexicographic(al) product

● A generalization of the way the alphabetical
order of words is based on the alphabetical
order of their component letters

● Criteria are listed in importance, only the most
important criterion is considered first, the next
criterion is considered in case the alternatives
are equal w.r.t. previous criteria
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Pareto Optimality
named after Vilfredo Pareto (1848–1923), an Italian economist

● Applied to engineering; improve one criterion
w/o making other criteria worse
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Pareto Optimality
A Pareto Optimal solution does not always exist
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Optimization

● One variable, i.e. cost as in QAP
● Many variables, as in Road & Track article
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Logic

Process by which data is transformed into
decisions

i.e. in court:  maximal logics

evidence
logic1

logic2

guilty

not guilty
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Deliberation

Process of coming to a judgement

Deliberation involves listening carefully to other
logics (to both sides) and properly weighing the
evidence

Processing data thru opposite logics, i.e.
[personal logic + maximal pro + maximal con]
is better than just personal logic
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Deliberation

● deliberation is better than subjective opinion
● shortcomings of personal logic

– ignoring alternatives

– pre-weighting alternatives (ignores data)

– ignoring information (limits inputs)

– ignoring goals
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Evaluation Traps

● Overprecision
● Value judgements – necessary because we

can't measure everything on same scale
● Human values
● Design rationale
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Design Performance

Many to many relations between design & performance variables

Design V Performance V
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Performance Specification

● Solution oriented, 
– i.e. 25 cm cavity wall

● Performance oriented,
– i.e. heat transfer coefficient <= 0.234
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Performance Oriented Specs.
● Increase range of possible solutions
● Promote innovation
● Opportunity for better quality control
● Better fit between building and its intent
● Spur to cost effectiveness
● Responsibility of design decisions further down

in the design process
● Requires test method
● Requires better educated users 
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Design Rationale

Issues unforeseen during design
– Airtight house – radon levels, moisture deterioration

– St.Louis housing


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20

