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interval methods:
Preference Assessment by Imprecise
Ratio Statements (PAIRS)
Interval AHP
Preference Ratios in Multiattribute Evaluation 
(PRIME)
Interval SMART/SWING

incomplete ordinal information:
Rank Inclusion in Criteria Hierarchies (RICH)
RICHER = RICH with Extended Rankings

Preference Programming 
incomplete information

in value tree analysis
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ratio-based efficiency analysis 

1

1

value of outputsEfficiency of DMU
value of inputs

N

n nk
n

k k M

m mk
m

u y
E

v x

dominance relations

DMU1

DMU3DMU2
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attainable rankings
DMU1 DMU3DMU2 DMU4

ranking 1
ranking 2
ranking 3
ranking 4

comparison of DMUs under incomplete 
information about the output and input 
weights

efficiency bounds
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sensitivity of university rankings
- what if slightly different weigths were applied?

exact weights

20 % interval

30 % interval

incomplete ordinal

no information

Robust rankings

”Different weighting would
likely yield a better ranking”
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Goal set (intervals): 
([l1,u1],[l2,u2])
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interval goal programming

extension of a goal point to a goal set

new flexibility in dynamic problems
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projects’ benefit-to-cost rankings

axiomatic foundations of multi-
attribute portfolio value models
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Criterion-specific portfolio value functions


