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Introduction

The very simple procedures as in Hughes (2020, 2021, 2022) are developed using spreadsheet
methodology allowing the decision-maker (DM) to generate a series of candidate probability
distributions. Using standard statistical methodology and other information, the DM can then
produce a final probability distribution satisfying his/her requirements.

Previous “more likely” approaches to probability derivation using pairwise values adopted a single
pairwise value as the primary input. In this addendum, we allow for a range of pairwise values to be
the primary input as this requires less demanding judgments of the DM in the first instance.
Assuming a n-event problem, 2™ probability distributions will be generated allowing the DM to
then analyze the series and make final judgments from the candidate distributions.

lllustrative Example

The analysis is most easily explained via an example. Note that calculations can made using the
accompanying spreadsheet sensitivity4.xIsx which is specific to a 4-event problem. To illustrate, we
take a four event problem with possible events A, B, C and D arranged in order of increasing
likelihood. The DM assesses the relative likelihoods as summarized in Table 1.

Table 1
Possible Pairwise Values for the Four Events

Pairwise Values
EVENT Low High
A 1.00 1.00
B/A 2.00 3.00
C/B 1.50 2.00
D/C 1.25 1.80

Table 1 shows the B/A likelihood ratio to be between two and three times more likely for the
favoured B event. The D/C value shows D is judged to be between 25% and 80% more likely than C.
The more likely ranges for the events determine 23 or eight possible distributions using appropriate
combinations of the more likely values.

The probability distributions are easily calculated using the above spreadsheet and are reproduced
in Table 2.

Table 2
Resulting Probability Distributions Over Events A, B, C and D from the Pairwise Values in Table 1
Events 1 2 3 4 5 6 7 8
A 0.1026 0.0877 0.0833 0.0704 0.0708 0.0602 0.0571 0.0481
B 0.2051 0.1754 0.1667 0.1409 0.2124 0.1807 0.1714 0.1442
C 0.3077 0.2632 0.3333 0.2817 0.3186 0.2711 0.3429 0.2885
D 0.3846 0.4737 0.4167 0.5070 0.3982 0.4880 0.4286 0.5192
SUM 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000




The series of possible probability distributions in Table 2 are statistically analyzed in Table 3 using
standard mean, median and range measures. The DM can then input his/her judgments in the
Percent column for decision purposes.

Table 3
Statistics on the Candidate Probability Distributions in Table 2 for Events A, B, Cand D
Probabilities Range Probabilities More Likely

Event Mean Median Low High Midpoint Final Percent Value

A 0.0725 0.0706 0.0481 0.1026 0.0753 0.0728 7 Base 1.00

B 0.1746 0.1734 0.1409 0.2124 0.1766 0.1749 18 18/7 =2.57

C 0.3009 0.2981 0.2632 0.3429 0.3030 0.3006 30 30/18 =1.67

D 0.4520 0.4511 0.3846 0.5192 0.4519 0.4517 45 45/30=1.50
SUM 1.0000 | 0.9932 | 0.8368 1.1771 1.0068 1.0000 100

The values under Final in Table 3 are an average of the Mean, Median and Mid-Point values. The last
column in Table 3 shows the more likely values based on the DM'’s percentage probabilities in the
preceding column. So, the final D/C value at 1.5 here is within the required range as in Table 1 of
1.25 - 1.80 for this pairwise value. Note that the Mean, Median and Range Midpoint values are all
closely aligned for each event differing by at most 1%. Of course, based on other information, the
DM may use a distribution closer to number 8 in Table 2 as in 5%, 15%, 30% and 50%.

References

Hughes, W. R., (2020). Structuring Probability Assessments. Chinese Business Review, 10(5), 171-177.
Hughes, W.R., (2021). Thinking Probabilistically. Chinese Business Review, 20(5), 164-167.
Hughes, W.R., (2022). Thinking Probabilistically Revisited . Chinese Business Review, 21(1), 1 — 4.

Word Count 634, 4™ February 2022



