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Subjective estimations are a way of life for
many activities and organizations

Lack of necessary information at the beginning of the
project

Vocabulary foreign to the stakeholders

Some techniques are domain specific

Require significant time and effort
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Estimating person-hours

LMC-Duration
LMC-Mhrs

LMC-FP

B TEI-Duration

¢ TEI-Mhrs

® TEI-FP
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Can we do better? - The paired comparison
method

stack queue binary linked reference linked balanced hash
tree list (a) (string) list (b) tree table

modules

® Actual O Finger in the wind (Ad-hoc)
Paired comparisons (numeric scale) O Paired comparisons (verbal scale)
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relative size

Verbal Scale (optional)
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The math - judgement matrix
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, How much bigger (smaller)is E; withrespect to E,

, Every element has the same size asitself

,If E;is a; times bigger (smaller) than E, thenE; is 1/a; times smaller

(bigger) thanE,
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The math - ratio and size calculations
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Crawford and Williams’ procedure. (a) Row’s geometric mean, (b) Ratio scale,
(c) Size vector, (d) Inconsistency Index
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Verbal scales

Value Values
Equal size
Slightly bigger (smaller)
Bigger (smaller)

Much Bigger (smaller)
Extremely bigger (smaller)
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MinimumTime - automating the process ERICSSON Z

relative size

T
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Example
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Evaluation
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Evaluation - data structures

stack queue binary linked reference linked balanced hash
tree list (a) (string) list (b) tree table

modules

® Actual O Finger in the wind (Ad-hoc)
Paired comparisons (numeric scale) O Paired comparisons (verbal scale)
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Evaluation - geometric figures

Actual ® Ad-hoc ® paired comparison A verbal scale
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Evaluation - geometric figures

@ reference O Ad-hoc O paired comparison © verbal scale
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Evaluation - accuracy

Are all the methods the same ? | | Are there any differences between PC and VS?

SUMMARY | VS pc__
' Mean 2404286 16.85556
| Variance 20.59952 168.1128
151.7 16.855556 168.11278 | Observations 7 9
168.3 24.042857 20.599524 | Hypothesized Me: 0
df 10
t Stat 1.545675
P(T<=t) one-tail | 0.076609
t Critical one-tail | 1.812462
Between Groups = 1981.862 2 990.93109 7.8937886 0.002454 3.42213| P(T<=t) two-tail  0.153218
Within Groups 2887.259 23| 125.53302 | t Critical two-tail = 2.228139

4869.122 25

Conclusions
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*The methods have different accuracy
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*The paired comparisons method shows better performance
than the ad-hoc approach

*There is not significant difference between estimations using
numbers and those based on the verbal scale
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Why does it work?

Differences rather than absolute values
Explicit paired comparisons
Redundant values

The result is an average of many individual observations
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Summary and further research

The paired comparisons method provides an structured
approach for doing subjective estimations which is:

— more precise

— more accurate
than ad-hoc approaches.

Future research:
— Corroboration of results
— Validating software verbal scale

— Application into domains others than software sizing (effort, lead
time)
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