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A statistician

‘WE DEMONSTRATE WITH A 
[DODGY] SIMULATION STUDY 
THAT THE PROPOSED METHOD 

HAS EXCELLENT PERFORMANCE’
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A statistician

‘IN AN ILLUSTRATIVE 
ANALYSIS THE METHOD 

GAVE EXACTLY THE SAME 
RESULT AS EXISTING 

METHODS’
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A statistician

‘EVERYONE SHOULD 
USE THIS METHOD 

FROM NOW ON.’
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What’s the problem?

I HAVE
SO. MANY. 

QUESTIONS!

‘EVERYONE SHOULD 
USE THIS METHOD 

FROM NOW ON.’
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Why does this matter?

Always useful to remember (imagine?) that a simulation 

study could be used to justify what people do!

We want to get things right (whether or not we are 

incentivised).
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CITED >6,000 TIMES!
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CITED 145 TIMES 
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Simulation studies need to be done 

well first time!
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What steps can we take?

• A collection of idle thoughts on some steps that would 

make a huge difference

• All opinions!

• You will be able to think of more; write them down and 

use them to give your simulation studies a competitive 

edge!
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1. Structure for your readers

Do you know about reporting guidelines?

These are guidelines guiding researchers on how to report 

various types of study. The things the investigators think 

are obvious will not be to outsiders.
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www.equator-network.org/

https://www.equator-network.org/
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1. Structure for your readers

It makes it much easier to read any study if you have a 

framework.

When randomised trials are reported using Consort, I know 

roughly what to expect to read. (The fact that no trial is 

‘vanilla’ does not detract from the usefulness.)
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1. Structure for your readers

A – Aims

D – Data-generating mechanisms

E – Estimands

M – Methods of analysis

P – Performance measures
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1. Structure for your readers

A – Aims

D – Data-generating mechanisms

E – Estimands

M – Methods of analysis

P – Performance measures

To make life even easier for 

your readers, try putting 

these in a table.

See e.g. ‘Remark profiles’
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1. Structure for your readers

De Bin et al. doi:10.1093/bib/bbz136
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2. Justify your choices

A D E M P

In explaining what you did, you should also include 

justifications for your choices: why did I do this?

‘We did 1,000 repetitions [that’s what everyone does]’



MRC CTU at UCL

2. Justify your choices

I like to think of an analogy of simulation studies to drug 

development.

Think of different phases: proof-of-concept (like pre-clinical 

work), trying to hone a method (like dose-finding), 

comparison of competing methods in non-ideal situations 

(phase III), understanding when a method breaks (phase 

IV)…
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3. The data-generating 

mechanisms you can imagine do 

not represent all possible DGMs
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4. Know your performance 

measures

• Do you ever read a paper and think something is 

missing?

• For me, a classic is ‘the new method is unbiased and 

demonstrates good coverage’… which makes the reader 

infer that the authors are hiding its inefficiency

• Always remember that MSE and coverage depend 

heavily on sample size
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4. Know your performance 

measures

Some commonly-used performance measures:

Bias

Empirical SE

MSE
Properties of estimator መ𝜃

Average model-based SE Property of SE ෞ𝑠e( መ𝜃)

Coverage

Power
Properties of confidence interval

Convergence

Computational speed
Computational/planning
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5. If you used code, make it 

actually available!

The second worst thing authors can write is ‘code not 

available’

The worst is ‘code available on request’

Have you ever approached authors asking for their code?
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5. If you used code, make it 

actually available!

Simulation studies are one of the few contexts where 

replication is a concrete thing.

If you are interested, see the replisims.org/

initiative of Anna Lohmann, Rolf Groenwold and Kim 

Luijken.

https://replisims.org/aim/
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6. Quantify Monte Carlo error

Simulation studies involve drawing [pseudo-]random 

numbers. Results will depend (to some extent) on the 

particular numbers that were drawn.

We need to quantify uncertainty due to using a finite 

number of repetitions (Monte Carlo error).
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7. Neutral schmeutral

• Have you come across the ‘methodological attribution 

problem’?

• From Gelman’s ‘Bayesian statistics then and now’ 

Statistical Science 2010 (doi:10.1214/09-STS308)
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8. Be ready to explain to people 

who don’t know about simulation 

studies!

Two types of people who don’t understand simulation 

studies:

1. Those who don’t understand

2. Those who think they do understand and think it’s all 

very intuitive
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8. Be ready to explain to people 

who don’t know about simulation 

studies!
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A final thought…

Some of us find it helpful to think about the analogy of 

simulation studies to drug development

I described one reason. The second is that it forces us to 

consider how we would do them if they were regulated and 

the burden was on us to verify to a cautious neutral party 

that a method does in fact work.


