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Overview
• Introduction + BLUF
• Ridit Analysis Method

• Ridit Analysis DOE– Certification with CHR’s
• Conclusion
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Introduction +BLUF
• The Certification team wished to tell the
difference between two different flight
configurations
• Cooper-Harper Ratings (CHR’s) to be used as
the ‘measurement device’

• CHR’s are not numbers – need a way to do the
analysis in a statistically defensible way
• Ridit analysis was used to convert CHR’s to
numeric items, analyze the situation, & make
recommendations
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Ridit Analysis
• Consider a simple example: 27 students are
asked to answer ‘Course was good?’ from #1
(Strongly Disagree) to #5 (Strongly Agree)

Bad

Good
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Ridit Analysis – (continued)

• Proportions p and q (i.e. estimated probabilities)
are computed from the data. E.g. 0.185 = 5/27, etc.
• A population (Last year’s) is set as the ‘Reference’
• The k-th ridit of the Ref. population is defined as:
𝑟𝑘 =

𝑞1
2

𝑓𝑜𝑟 𝑘 = 1,

1
𝑞1 + ⋯ + 𝑞𝑘−1 + 𝑞𝑘
2

𝑓𝑜𝑟 𝑘 > 1
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Ridit Analysis – (continued)
To
the
left
To
the
rt.
•

Form columns rp and rq, and sum (∑) each one

•

∑ rp = 0.411 is the probability that the Reference pop. will be ‘to the left’ of
the Comparison pop.
– If the p’s are ‘bunched’ to the right versus the q’s, then ∑ rp > ∑ rq
– that is, high ∑ rp ⟹ Reference pop. (the q’s) is bunched ‘to the left’

•

Our HYPOTHESIS is that ∑ rp ≥ 0.5
What does this mean?
– If true, then last year’s (Reference) scores are worse than this year’s
– However, it’s obvious that ∑ rp = 0.411 ≤ 0.5 - So was last year better?
– Can only say this if experimental error = 0  We need a statistical test!
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Ridit Analysis – Hypothesis Test
• ‘Experimental error’ means that, if the underlying situation stays the
same, but we draw a new sample, the numbers (p’s and q’s) we see
will be somewhat different. So conclusions might change
• To test Ho: ∑ rp ≥ ∑ rq = 0.5 , form t = (∑ rp – 0.5) /

1
12𝑚

1

1

+ 12𝑛 + 12𝑚𝑛

m = n = 27. So t = (0.411- 0.5)/sqrt(0.0063)= -1.12, with d.f.= m+n-2 = 52
•

Left-tail, critical t (at 95% confidence, d.f.=52) = -1.675, so do not reject Ho
 We cannot say that this year’s scores are any better than last year’s
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Ridit Analysis – FQ
• Consider a DOE proposed
for a Flying Qualities test
• It has 2 factors and 8 rows
• 4 of the 8 rows are
‘Midpoint’ or ‘Control’ rows
(i.e. nominal operation)

#

Factor Factor
A
B

1

Mid

Mid

2

+1

-1

3

-1

+1

4

Mid

Mid

5

Mid

Mid

• After the test flights, we
get CHR data – how do we
compare the results at
‘High’ (+1) with ‘Low’ (-1) ?

6

+1

+1

7

-1

-1

8

Mid

Mid
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Ridit Analysis – FQ
Consider just Factor A:
• Stripping out the Midpoint runs
from the 8-run design, and
inserting CHR’s from 2 pilots
Rearranging so as to facilitate a ridit
analysis
– for example, the low setting
for A had one 4 and three 5’s

• These CHR’s were chosen so
that the ‘median’ of all entries
was 4, and the difference (∆)
between the medians was 2

This places the medians near the
CH boundaries: ‘Satisfactory w/o

improvement,’ & ‘Deficiencies’
9

Ridit Analysis – FQ
• Two pilots fly 4 runs each, for factor
(for example, let A=speed)
 -1  fly ‘slow’ configuration
 1  fly ‘fast’ configuration
• If ‘slow’ is the Reference, is ‘fast’
better?
• Rearranging so as to facilitate a ridit
analysis
– For example, the slow setting for A
had one 4 and three 5’s
• Note: Now ‘to the left’  ‘better’
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Ridit Analysis – with CHR’s
Converting the above CHR data to ridit analysis, R(p|q) = 0.0313

𝒕=

𝟎.𝟎𝟑𝟏𝟑 −𝟎.𝟓
𝟏
𝟏
𝟏
+
+
𝟏𝟐∗𝟒 𝟏𝟐∗𝟒 𝟏𝟐∗𝟒∗𝟒

=

−𝟎.𝟒𝟔𝟗
𝟎.𝟐𝟏𝟔

= −𝟐. 𝟏𝟕

The ‘critical’ one-sided t-statistic at 95% confidence and 4+42=6 degrees of freedom is -1.94, so we reject the hypothesis:
Ho: ‘slow’ is better (i.e. closer to ‘1) than ‘fast’.
 Thus we conclude that ‘fast’ is, in fact, better than ‘slow’
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How many flights? – A Power Analysis
• When faced with resource constraints, some
agents will want to do as few flights as possible
• How do we choose between, say, flight budgets
of 8, 16 or 24 flights (including control runs)?
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Ridit Analysis – Sample Size
Rearrangements
of CHR’s to give
various delta’s
and medians
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Conclusions
• Ridit analysis is a simple and effective method for
converting Cooper-Harper scores to values that can
support a statistically defensible analysis
– i.e. sample size, α-risks, and β-risks

• The fact that the mean ridit R(p|q) does not change if
there is zero overlap between Reference and
Comparison populations does not invalidate the
𝟏
𝟏
analysis if we use variance formula
+
+
𝟏𝟐𝒏

𝟏𝟐𝒎
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Cooper-Harper flowchart
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Summary
• Ridit analysis is a simple and effective method for
converting Cooper-Harper scores to values that can
support a statistically defensible analysis
• Ridit analysis can be used even if the data is sparse,
and is particularly useful if there is an overlap
between Reference & Comparison populations
where it is uncertain if one population is ‘to the left’
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