
ERRORS OF INTERPRETATION

(a.k.a. TYPE VI ERRORS)

Nicholas J. Radcliffe

Stochastic Solutions Limited


& Department of Mathematics, University of Edinburgh 

& Smart Data Foundry

https://stochasticsolutions.com/pdf/toronto2023-errors-of-interpretation.pdf

2023 Toronto Conference on Reproducibility

https://stochasticsolutions.com/pdf/toronto2023-errors-of-interpretation.pdf


INITIAL

SUCCESS

CHOOSE 
APPROACH

ERROR OF

INTERPRETATION

✔︎

✗

Fail to 
understand 

data, 
problem 
domain,

or methods

DEVELOP

ANALYTICAL


PROCESS

ERROR OF

IMPLEMENTATION

✗
Mistakes
during
coding

DEVELOPMENT PHASE

Using sample/initial 
datasets & inputs to 
develop the process

✔︎

OPERATIONAL PHASE

Using the process with other 
datasets and inputs, possibly

having different characteristics

RUN

ANALYTICAL


PROCESS

ERROR OF

PROCESS

✗
Use the 
software

incorrectly SUCCESS

ERROR OF

APPLICABILITY

✔︎

✗

Mismatch 
between 

development 
data or 

assumptions & 
deployment 

data

PRODUCE

ANALYTICAL


RESULTS

✔︎ INTERPRET

ANALYTICAL


RESULTS

✔︎

Misinterpret
results ✗

(bugs)



INITIAL

SUCCESS

CHOOSE 
APPROACH

ERROR OF

INTERPRETATION

✔︎

✗

Fail to 
understand 

data, 
problem 
domain,

or methods

DEVELOP

ANALYTICAL


PROCESS

ERROR OF

IMPLEMENTATION

✗
Mistakes
during
coding

✔︎ RUN

ANALYTICAL


PROCESS

ERROR OF

PROCESS

✗
Use the 
software

incorrectly SUCCESS

ERROR OF

APPLICABILITY

✔︎

✗

Mismatch 
between 

development 
data or 

assumptions & 
deployment 

data

PRODUCE

ANALYTICAL


RESULTS

✔︎ INTERPRET

ANALYTICAL


RESULTS

✔︎

Misinterpret
results ✗

(bugs)

TESTS

(INCLUDING

AUTOMATIC


TESTING)

CONSTRAINT CHECKING

OF INPUT & OUTPUT DATA

(INCLUDING AUTOMATIC

CONSTRAINT DISCOVERY)?TDDA


APPROACH

“Test-driven
data analysis”

— similar motivations
to reproducibility
but useful when

no one (else)
is reproducing
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Table 2: World Water
km3 Per cent

Fresh Water

Clouds 20,000 000

Continental Water 9,000,000 001

Ice 30,000,000 002

Salt Water

Oceans 1,300,000,000 097

Total water 1,339,020,000 100

Source: Not: Sustainability: A Systems Approach. A M H Clayton & N J Radcliffe 



Source: Sustainability: A Systems Approach. A M H Clayton & N J Radcliffe 



Percentage Changes


“Relative vs. Absolute risk”

1%  1.1% +10%
+0.1pp

Increase
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(2 Dec 2101)

>>> datetime.date(2101,12,2).strftime('%y/%d/%m')

'01/02/12'
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