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Key messages and questions

Key messages:
» simulation studies are being increasingly used
» dissemination of results is key

» interactive tools can effectively supplement reporting of
simulation studies

Questions:

» What is your experience with presenting results from
simulation studies?
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About me

» Currently: first-year PhD student at the University of
Leicester, Leicester, United Kingdom

» Previously: BSc in Statistics and Computing Technologies
from University of Padua, Italy; MSc in Biostatistics and
Experimental Statistics from University of Milano-Bicocca,
Italy

» PhD project:

1. joint modelling of longitudinal and survival data

2. survival models with random effects

3. application to health records data and cardiovascular
epidemiology
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Simulation studies are useful...

v

Evaluating new statistical methods

Evaluate large sample approximations

Comparing the performance of different methods/models
Assessing the impact of violating assumptions

You name it!

v

v

v

v
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...and common!
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Dissemination is key

1. Candrive practitioners and applied statisticians to methods
that have been shown to perform well in their practical
settings

2. Can guide researchers to develop new methods in a
promising direction
3. Can provide insights into less established methods
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With great power comes great responsibility

» Increased availability of powerful computational tools surely
contributed to the rise in popularity of simulation studies

» Adding multiple data-generating mechanisms or methods
to compare is cheaper than ever (computationally speaking)

» Things can get out of control quickly':

Number of methods evaluated 1
Number of estimands 1 32

Number of factors varied across DGMs 1

Number of DGMs 1

TSource: simulation studies published by Statistics in Medicine in 2015, unpublished data from the course Using
simulation studies to evaluate statistical methods (White IR, Morris T and Crowther M)
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My experience

» Simulation study on the impact of misspecification in
survival models with shared frailties
» Fully factorial design
» A priori factors that may affect the results:
1. baseline hazard function
2. sample size (number of clusters, number of individuals per
cluster)

3. variance of the frailty term
4. distribution of the frailty term

» Massive number of simulation scenarios to summarise:
how?
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ADMEP framework

A framework for harmonising reporting of simulation studies®:
> Aim(s)
» Data-generating mechanism(s)

Method(s)

Estimand(s)

Performance measure(s)

v

v

v

Think of what you want to learn, and how: focusing on these
aspect beforehand will make designing and reporting simulation
studies easier.

2White IR, Morris T and Crowther MJ, unpublished
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Enter SiReX

Interactive tools can supplement the ADMEP framework
very effectively

SiReX [sao(1)-eks], Simulation Results eXplorer

Developed using R and Shiny

Workflow:

1. Upload your results

2. Summary statistics are computed automatically

3. Select a DGM and summary tables and plots are updated
automatically

4. Export summary statistics, tables, and plots for later use

v

v

v

v
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Demo

https://goo.gl/iGU2Xc

ag475@leicester.ac.uk 10 of 21


mailto:ag475@leicester.ac.uk

Key messages and questions

Key messages:
» simulation studies are being increasingly used
» dissemination of results is key

» interactive tools can effectively supplement reporting of
simulation studies

Questions:

» What is your experience with presenting results from
simulation studies?
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Demo: landing page

— El=la] =

[ SiRex x

C ) | & Secure | https://ag475.shinyapps.io/sir

SiReX =

i Introduction ‘Tabwith some introductory stuff
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Demo: load data

S
[ SiRex x

C () | @ Secure | https//ag475.shinyapps.io/sirex-

Load 3 tidy dataset with all results from the simulations study here:

Load data View data

Upload your .csv file

Browse...

Load demo data

Demo data: simulation study comparing different ways to handle missing covariates when fitting a Cox model (White and Royston 2003). One.
thousand datasets were simulated, each containing normally distributed covariates x and z and a time-to-event outcome. Both covariates had 20% of
their values deleted independently of all other variables so the data became missing completely at random (Little and Rubin 2002). Each simulated
datasetwas analyzed in three ways. A Cox model was fit to the complete cases (CC). Then two methods of multiple imputation using chained
equations (van Buuren, Boshuizen, and Knook 1999) were used. The MI_LOGT method multiply imputes the missing values ofxand z with the
outcome ineluded as log(t) and d, where tis the survival time and d is the event indicator. The MI_T method is the same except that log(t) is replaced
by tin the imputation model. The results are stored in long format, with variable ‘dataset' identifying the simulated dataset number, string variable
method! identifying the method used, variable b holding the point estimate, and variable 'se holding the SE.
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Demo: landing page

[ SiRex x

C (& Secure

ag475@leicester.ac.uk

https:

/3g475 shinyapps.io/sirex-

Load 3 tidy dataset with all results from the simulations study here:

Load data

show 25

method
o

MIT
MI_LOGT
o«

MIT
MI_LOGT
o«

MIT
MI_LOGT
e

MIT

MI_LOGT

View data

v entries

0.7067682

0.6841883

0.7124795

0.3485002

0.4060082

0.4287002

0.6495075

0.5028701

0.5604051

0.4220534

0.4673285

0.4922502

se

0.1465100

01255043

0.1410814

01590879

0.1400831

01258589

0.1521568

0.1300781

0.1168512

01262853

01177011

01179779

Search:

dataset
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Demo: table of summary results

[ SiRex

C () | @ Secure | https//ag475.shinyapps.io/sirex-

Explore results
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x

Select
scenario

Thereis only one
data-generating
mechanismin
the sample
dataset. You can
set the reference

Tables Plots

Non-missing estimates

Non-missing std. errors

c

1000.000000

1000.000000

1000.000000

MI_LOGT
1000.000000
1000.000000

1000.000000

MI_T
1000.000000
1000.000000

1000.000000

method belows Mean estimate 0516765 0500923 0.492800

Select reference Variance of estimates 0.022836 0.017426 0012071
method:

. . Meanstd. error 0021637 0018209 oo17e12

Variance of std. error 0.000024 0.000027 0.000025

Coverage 94300000  94.900000 84300000

MCSE of coverage 0732151 0605694 0733151

Power 94600000  96.900000  6.300000

MCSE of power 0714731 0548078 0596317

Bias 0016766 0000323 0001191

MCSE of bias 0.004779 0004174 0.004251

Empirical std. error 0151115 0.132006 0.130428

MCSE of empirical std. error 0.003381 0002953 0.003007

Model-based std. error 0147095 0.134341 0.133835

MCSE of model-based std. error 0.000527 0.000805 0.000585

Relativecrror D0s50s 0022233 0004412
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Demo: table of summary results

[ SiRex

C (| & se
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wnload results

LaTeX code for this table:

% latex table generated in R 3.4.0 by xtable 1.8-2 p
% Fri Jun 30 13:32:17 2017
\begin{table}[ht]
\centering
\begin{tabular}{rlrrr}
\hline

& Statistic & CC & MI\_LOGT &

\hline

18 n & 1000.60 & 1660.00 & 1000.06 \\
& Non-mi

I\ T \\

ing estimat
ing std.
4 & Nean estima

& 1060.08 & 1000.00 & 1006.06 \\

errors & 1600.00 & 1090.90 & 1068.08 \\

e £0.52 & 0.50 & 6.50 \\

estimates & 0.02 & 0.02 & 0.62 \\

error & 0,02 & 0.02 & 0.02
std. error & 2.90 & 2.00 & 0.8 \\

8 & Coverage & 94.30 & 94.90 & 94.30 \\

& Non-mi

5 & Variance
6 & Hean std.
7 & Variance

9 & HCSE of coverage & 6.73 £ 6.70 & 6.73 \\
10 & Power & 94.60 & 96.99 & 96.30 \\
11 & HCSE of power & ©.71 & 0.55 & 0.60 \\

12 & Bias & 6.82 & 0.00 & -0.90 \\
13 & NCSE of bias & 0.00 & 0.90 & 0.00 \\

14 & Enpirical std. error & 0.15 & 0.13 & 0.13 \\

15 & MCSE of empirical std. error & 0.0 & .00 & 2,00 \\
16 & Model-based std. error & .15 & 8.13 & 0.13 \\

17 & HCSE of model-based std. error & 6.00

18 & Relative error & -0.03 & 6.02 & -6.00 \\

19 & HCSE of relative error & .02 & 0.02 & 0.82 \\
20 & Relative gai

26.00 2000 \\

in pi

cision & ©.00 & 31.65 & 26.37 \\
21 & NCSE of relative gain in precision & .08 & 3.94 & 3.84 \\
\hline
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Demo: plot of summary results

[ SiRex

C ) & Secure | https//ag475.shinyapps.io/s

Explore results

ag475@leicester.ac.uk

x

El=la] =

Select
scenario

Thereis only one
data-generating
mechanismin
the sample
dataset. You can
set the reference
method below:
Select reference
method:

cc v

Tables Plots

Summary statistic to plot:

Coverage

Type of plot:

Lolly plot
TR 2 -_—
b H
3 :
£ MI_LOGT ( — )
= '
cc{ —
93 54 95 96

Goverage
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Demo: plot of summary results

[ SiRex x

C ) | @ Secure | https//ag475.shinyapps.io/sirex-demo/ Y| i

Select | Tables  Plots
scenario

Summary statistic to plot:
Thereis only one

Explore re: data-generating Bias e
mechanism in
the sample Type of plot:
dataset. You can
set the reference garplot M
method below:
select reference 0.0167661609
method:
. - 0015
0010
a
g
@
0.005
00009230988
cc MI_LOGT MLT
Method
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Demo: plot of summary results

[ SiRex x

C ) | & Secure | hitpsi//ag475.shinyapps.io/sirex-demo, ¥ i

Select | Tables  Plots
scenario

Summary statistic to plot:
There is only one

data-generating Bias| -
mechanism in

the sample Coverage

dataset. You can Power

set the reference
method below:

Bias
Select reference Empirical std, error
method: Model-based std. error
« - Relative error

Relative gain in precision

0.010
0.005
0.0009230988
0000 |

cc MI_LOGT MLT
Method

Bias
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Demo: plot of summary results

[ SiRex x

C (& Secure

El=la] =

https://ag475.shinyappsio;

5

& Download

E
0.005
00009230988
0.000
cc MI_LOGT ML_T
Method
Export plot:
Plot width
6

Plot height

Plot resolution (in DPT)

N.B.: height and width are in inches, not pixels.
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Key messages and questions

Key messages:
» simulation studies are being increasingly used
» dissemination of results is key

» interactive tools can effectively supplement reporting of
simulation studies

Questions:

» What is your experience with presenting results from
simulation studies?
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