Beyond the dot-and-bar plot: Graphical
methods for interlaboratory data
analysis
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Why use graphical
methods?
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Why use graphical methods?
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The purpose of
visualisation is
insight, not pictures

— Ben A Shneiderman
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The dot-and-bar plot
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Inference from dot and bar plots

i) Interpreting overlap
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All bars at 95% confidence

a)
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Both points within others’
interval;

One point within another’s
interval:

Never significant at 95% level

Partial overlap
No simple interpretation

95% bars in contact
Significant at c. 99% level
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Inference from dot and bar plots
ii) Overlap and significance
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Inference from dot and bar plots

iii) Multiple comparisons
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Dot-and-bar plots
SNIEREERYE]
but are
easy to misinterpret
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Other graphical tools
1. With a reliable reference value




Example data set: CCQM K13

Cadmium in a sediment
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Separating value and uncertainty
- a common theme

Duewer concordance/precision
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Additional graphical tools

2. Without a reliable reference value




Pairwise comparisons
don’t need a reference
value
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“Consistency plots”
— a pairwise summary

1.

Calculate Z;; for pairwise
differences

\xi —xj\

U,(Xi — X])
Determine probability (z-
or t-test)

Adjust for multiple
comparisons

Plot as pairwise display
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“Consistency plots”
— interpretation
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“Consistency plots”
— interpretation
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“Consistency plots”
— interpretation
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“Consistency plots”
— interpretation
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“Consistency plots”
— Pros and cons

* Pro
— Not reliant on a particular estimator
— High information content

— Unambiguous interpretation

» Adjusted p-values correct for implicit
multiple comparisons

— Relatively easy to explain

e Con

— Adjustment method is a choice
» Strong adjustment reduces power

— Not a ‘summary’
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A pairwise summary indicator:
Median scaled difference
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MSD example:

CCQM-P22 - Non-IID bootstrap quantiles

0.102 —
0.101 —
)
T_ 0100 u—u—§—°—l 0o 2§
1 . T O
S § I 1
2]
-
2
S 0.099 0.1005 —
k3]
=]
°
5 %
& 0.098 — L z 1 Q
0.1000 — ?OQQY*
0.097 | 'j
00995 v o0 & 1 © ~ ® D O « N
O O O O O O O O v v v
0.096 —
T I I T I T I T I T I I T I
- [a) o« < [T © ~ oo} D o ~ N (52 <
o o o o o o o o o ~ ~ ~ ~ ~
o Qo e} Qo o Qo Qo e} Qo Qo Q Qo Q e}
© [ © ®© @© [} @ © ®© © [} @ @®© ]
- - - - - - - - - - - - - -

|18}

6

5—

H2a

NIVIL

UK NATIONAL MEASUREMENT LABORATORY
FOR CHEMICAL AND BIO-MEASUREMENT
HOSTED AT LGC

o

© [] © © ] © © © [] © @© [] © ©
— — - - — - - — — - — — - -



UMMARY

oo I

| There’s more to * \
interlab graphics than Z;lmnl.ﬂlllg;
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Pairwise overlap

* Plot of mutual distribution
overlap
(Following
Cofino/Quasimeme™)
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*See, for example:

Burrell S, Crum S, Foley B, Turner AD (2016), Proficienc
testing of laboratories for paralytic shellfish poisoning
toxins in shellfish by QUASIMEME: A review,

Trends in Analytical Chemistry, 75, 10-23,
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