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Introduction

The aim of this discussion paper is to provide the first draft of a bibliography for published
ABM that attempt validation of their models against real data." The broader scientific
advantages for constructing such a bibliography will be discussed shortly but the initial aim
is just that this bibliography should serve as a resource to the wider ABM community (and
thus be developed at least in part collectively through successive versions).

Methodology

Because (as | shall shortly show) explicitly validated ABM are still rather rare (and thus
resource intensive to find as well as to analyse) | began with three survey articles that |
knew categorised (in at least some sense) research by its validation status. The most recent
of these (Angus and Hassani-Mahmooei 2015, see Appendix 2) is not specifically designed to
identify validated ABM but does so indirectly by reporting the proportion of articles (in the
Journal of Artificial Societies and Social Simulation — hereafter JASSS) which display both
simulated and empirical “data objects” (graphs, tables and so on) between 2001 and 2012.
These authors kindly provided their raw analysis spreadsheets which allowed me to identify
seven specific examples of articles which all of which did, in fact, prove to attempt
validation. However, because their article only considers JASSS over about a decade, the
obvious next step was to complete the sample from that journal by adding the years 1998-
2000 and 2013-2019 (excluding the currently incomplete year 2020.) This involved reading
each article (nothing was excluded unless it was clearly a book review so the sample

It thus excludes “validation” against other models (see the following discussion on the challenges of useful
definitions).
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includes “think pieces” without a model, purely technical articles and so on) and looking
primarily for real and simulated data either adjacently or displayed through the same
graph/table. In addition, where these sorts of data were not immediately visible, the visual
assessment was cross checked by searching the text term “validat*” (which will pick
“validated” and “validation” for example) and looking at the context in which it was used.’
This reduced the risk that non-visual attempts at validation (like reporting summary
statistics) were missed. This strategy, combined with the seven instances identified by
Angus and Hassani-Mahmooei, along with a small number of examples | was already aware
of for other reasons, gave rise to an initial bibliography of 68 items.

Apart from creating a document of suitable length for an initial version of the bibliography,
the other two review sources created practical problems that (at least at this stage)
discouraged me from attempts to analyse them in full. The second most recent source
(Heath et al. 2009, see Appendix 2) lists their sample in full and provides percentages by
validation status but | was unable to contact any of the authors to discover which specific
articles were validated. Thus although the sample is probably somewhat “enriched” with
validation examples relative to a random search (35% of their sample are reported as both
conceptually and operationally validated which turns out to be quite a lot higher than JASSS)
there would still be a lot of effort to acquire many sources that would turn out not to be
relevant. By contrast Dutton and Starbuck (1971, see Appendix 2), which deserves much
better recognition for its early and encyclopaedic treatment of the field, lists every article
surveyed according to several different calibration and validation categories. The problems
here are that, owing to its age, many of its sources are now very hard to access (technical
reports, dissertations, journals that have not been transferred to electronic format that far
back) and that the survey reports on simulation as a whole (including methods of limited
relevance to ABM) and examples that are not at all social (like simulations of individual
decision making in an “Artificial Intelligence” vein). Thus, while this source is again
considerably more productive than a random search, its nature still builds in the possibility
of significant frustrating wasted effort.>

Empirical Context

As can be seen from the figure below, there has been an unsteady but relatively clear trend
towards increased attempts at ABM validation during the life of JASSS (fractions are used
because the number of articles in an average yearly volume have increased considerably
since 1998). Taking the whole completed run of the journal (1998-2019) about 7.5% of
articles attempt validation but the great majority of those are post 2010 (which was also the
last year in which an annual volume apparently did not contain a single article that
attempted validation). That said, however, the fraction of articles including attempted
validation has barely exceeded 20% in any year to date.

? For example, a major use of the search term “validation” in context was discovered to be something along
the lines of “we hope to achieve validation of the model in future research”. The number of articles making no
mention of validation at all (particularly in models of opinion dynamics or game theory) was also notable.

} Study of the JASSS sample also suggested that search terms for actual validation would be ineffective.
Although no articles that attempt validation fail to mention the term, most articles that do not attempt it
mention it too!
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Scientific Motivation

The situation of data in ABM is uneasy. There seems to be a general approval of (and
recognition of the need for) empirical grounding of models as well as widespread
endorsement of the empirically based methodology laid out by Gilbert and Troitzsch (2005).
Nonetheless, as the graph above shows, data in modelling (at least for validation purposes)
still appears to be much more common in the breach than in the observance.

Not all reasons for this situation are necessarily problematic. It is often argued (though
seldom in published articles and never, as far as | have been able to discover, in
combination with an alternative methodology to replace the empirical one proposed by
Gilbert and Troitzsch) that some legitimate uses of ABM (like “thought experiments”) simply
do not require data. It seems to me that this position could be questioned (Chattoe-Brown
2019, Edmonds et al. 2019) but, coming out at it does in conference debates and referee
reports, it is hard to pin down for analysis. Nonetheless, it would be reasonable to say that
the ideal amount of validation would perhaps never be 100% (particularly since the JASSS
sample is known to contain purely technical articles, “think pieces” and so on.) Nonetheless,
it would be equally fair to suggest that taking two decades to reach merely 20% attempted
validation could imply a significant and extended gap between aspiration and performance.
That gap could therefore legitimately be narrowed further. (Many articles at least imply that
their models should be suitable for validation or that they intend to attempt it at some
point.)

Given this situation, there are a number of different reasons for compiling and improving a
bibliography of validation attempts in ABM:
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* Without attempting to resolve the contested issue of when models “should be”
validated (or calibrated), such a bibliography can help to build community of
empirical modellers at least consisting in the first instance of others who have
thought it worthwhile to attempt validation. The first stage in the construction of
any community is the awareness that there are actually a good number of “others”
out there (and knowing who they all are).

* Once one has a sample to work with (given that this is relatively difficult to build for
empirical ABM), one can examine cases to identify and clarify best practice. Which
studies have made the “the best” attempts at validation and what does that mean?
What technical tools have been used by some researchers that perhaps should be
known to all or become standard reporting techniques for certain types of analysis?

* Conversely, a sample of adequate size may allow us to identify instances of
validation that work less well and understand why. Good practice often needs the
contrast of poorer practice (and its harmful consequences) to support and reinforce
it.

* Asample constructed by researchers largely in isolation (i. e. without the benefit of a
self-conscious empirical modelling community) also helps us to clarify the definition
of validation by showing us when we are comfortable (or uncomfortable) with the
way the term is used and why (for example, suggesting that further distinctions and
terminology may need to be developed). Issues arising from this aspect of the
bibliography will be discussed in more detail in the next section.

* An adequate sample of instances allows us to systematically analyse how validation
is actually done (and thus compare it with claims from various articles about how it
“ought” to be done — see Appendix 3 for examples). This ensures that general advice
on validation is actually feasible and does indeed deliver convincing results when
followed.

* From a sample of different kinds of validation, we can Identify where suitable
techniques exist (and are usable) and where they don’t (or aren’t) for different kinds
of data. For example, Thorngate and Edmonds (2013) present a technique for
comparing time series that has not been cited in JASSS by any of the attempted
validations presented here (nor by the extensive survey of methods for “output
analysis” provided in Lee et al. 2015).* Those attempting validation should know the
appropriate and workable techniques for justifying results based on their particular
types of data (and if they don’t then their reviewers should be able to put them
straight authoritatively).

* A sample of instances also allows us to identify research approaches or topics that
are particularly weak or strong in validation and to reflect on these differences and
perhaps affect “knowledge transfer” between more and less developed areas. For
example validation is noticeably weak in the opinion dynamics field and for game
theoretic approaches (unless these involve laboratory experiments) but much
stronger for demography and transportation research. This is another area in which
unconscious differences between research cultures may benefit from a good dose of
data.

4 Though obviously at least a few validation attempts predate the publication of these articles and so can
hardly be criticised for not citing them!
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* More generally, examples of validation enable the possibility for progressive model
building: You can only do “better” in modelling if there is some relatively robust
comparison measure to begin with. To my knowledge there has never yet been an
attempt by one team of researchers to outperform the validation success — or lack of
it — of another® (and certainly if this approach has been used it cannot be found in
JASSS). Further, one can only really discuss what “better” means effectively once one
has concrete examples to work from. How should we rank a model with better
match but more tuneable parameters for example?

* An adequate sample also gives us a basis to judge (apart from any technical tools
designed to support this judgement) whether (and when) some validations are more
“believable” than others (relative to models that have not had their parameters
tuned, relative to statistical predictions and so on.) Do intuitive notions of match
agree with technical ones and if not, does this tell us something about problems with
intuition or with the technical tools? For example, do we rate a model with a very
large discrepancy in one vyear better or worse than a model with smaller
discrepancies every year (even if the sum of the discrepancies is similar) and on what
basis?

* Proper science always has to start somewhere in terms of a clear statement of
position. | am actively hoping that people will query, criticise and improve on the
work presented here. However bad it is, my aim is that it should be systematic and
clearly justified enough to act as a solid foundation for whatever comes next. But
currently the alternative to this bibliography (whatever its failings) is scratching
round with difficulty to find relatively few (and possibly unrepresentative) examples
of attempted validation (and this simply doesn’t seem to be something that most
modellers attempt unless they want to write “advice” pieces on validation and
sometimes not even then.)

* A set of examples may help to promote validation where appropriate. Do we find
that validated models are more cited than unvalidated ones? (If not, we might be
rather worried about the scientific status of ABM?) Might people discover that at
least attempting validation is not as difficult as they feared (or can be done better by
building on what is already known rather than having to “start from scratch” each
time?) Might reviewers be encouraged to think that validation is actually something
it is reasonable to ask authors to do in certain circumstances (and thus incrementally
raise modelling standards?)

Given these diverse justifications, | now turn to a limited analysis of wider issues arising
from the construction of the bibliography so far.

Some Tentative Analysis

Don’t Say, Do! There is much discussion of calibration and validation in general and of how
validation might be done in principle (see Appendix 3). But the process of actually carrying
out an analysis has made these relationships much clearer in practical terms. It is fairly
obvious when real and simulated data are compared (particularly visually). Having identified

> The closest | have been able to find, which is still weaker than what | am proposing, is my own attempt
(Chattoe-Brown 2014).
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such examples, it is only then that we have to decide what to make of them. (For example,
are we more impressed by match generated by independent calibration or by parameter
tuning? Why?) This suggests that a corresponding study of data use for calibration (and the
very small number of researchers that attempt both to any significant extent) can be carried
out somewhat independently. This is a not a result that might have been expected from the
theoretical discussions of calibration and validation which tend to consider them together
(but see Chattoe-Brown for a discussion of the implications of different combinations of
calibration or validation and their absence.) Similarly, a real sample makes it much clearer
how many techniques we need to use or develop to evaluate validation attempts. The great
majority of validations involve distributions or time series so these should be where we
focus our attention on establishing best practice. Very few involve spatial distributions and
network structures so it may be here that techniques need to be developed or improved.
There is nothing like the analysis of a sample of real examples to focus effort effectively.

The Devil is in the Detail: Although the great majority of independent cases appear to agree
implicitly on what validation is (comparison of “equivalent” real and simulated data, ideally
on the same graph or table — thus following Gilbert and Troitzsch closely), there are some
cases (listed in Appendix 4) which challenge us to consider what we are comfortable calling
validation. Some of the issues involved are mundane. For example, are we prepared to
accept a verbal report that a model has been validated elsewhere as evidence (particularly
when, as it happens, the link to that source is broken?) Are we happy calling the comparison
of two different model outputs validation (or should that be called replication so it is clear
there need be no empirical content?) What do we make of outputs that are not, in fact,
presented in a way that is directly comparable (for example in terms of time scales) or are
only comparable on the basis of proxies of unknown quality (for example, does the
“pedestrian footfall” of a commercial property actually tell us what its rental price is likely to
be or is there only a weak correlation?) Does it make sense to talk about validating
predictions or does that oblige us to compare models rather than actual data? (And do we
then need to distinguish carefully between genuine prediction of future events and various
forms of retrodiction and back casting where the data is actually known already.) Does
comparison with hypotheses constitute validation or is there a risk that these could be
arbitrarily selected because, whether wittingly or unwittingly, they happened to endorse a
model? (By comparison, nobody would sensibly attempt to claim that a model fitted just
some data points well!) It would not be appropriate for me to “adjudicate” what counts as
“proper” validation (since this should be a collective decision arrived at after reasoned
argument) but we do need to develop our terminology and arguments so we can say clearly
what the ABM community considers to be appropriate and inappropriate use of these (and
related) terms and why relevant distinctions need to be made.® To start this process off,
however, we need some substantive examples to feed on.

6 Unfortunately, the normative value attached to validation makes some authors attempt to suggest it has
been done when it appears not to have been and to use terms which carry the scientific glamour of the
concept without the associated effort. For example, if validation is comparison of real and simulated data, it is
really not clear what “internal validation” can be (unless is means verification). One simply cannot substitute
confronting a model with data by any amount of examining its abstract properties no matter how grandly one
names it or with what technical skill one executes it. Other examples of this problem occur. For example, a
“simulation experiment” implies a relationship with constraining reality (as in a laboratory experiment) which
does not actually exist. Nobody would expect to be taken seriously if they said they were performing a “tap
experiment” or a “sofa experiment”.
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The Domain of Application: Perhaps because this sample is mainly constructed from JASSS,
there is strong agreement about the subject matter of the resulting ABM. Nearly all the
models clearly deal with aspects of human sociality. The only real exceptions deal with non-
human sociality and what one might call a “null hypothesis” approach to understanding
(where the role of the simulation is not to describe a social process but to explore the
effects of a particular assumption — that real marriages are contracted “randomly” — against
which real data can then be compared.) As with the issue of definitions, it is not appropriate
to say that either use is “wrong”, only to draw attention to the value these potentially
borderline cases may have in sharpening our intuition about the aims and evaluation of
validation research. (Combining real data and simulation strongly supports the claim that
marriage is not random but then did anybody ever suppose it was! | shall return to this point
in the next subsection.)

Technical Issues: Real examples also concentrate the mind on the technicalities of
validation. At first we simply need to have effective measures of the differences between
two time series for example (see Thorngate and Edmonds 2013 and Lee et al. 2015) but
then we also need some systematic way of deciding when this difference is small enough to
constitute some sort of “result”. For example, some attempted validations in the
bibliography report the Kolmogorov-Smirnov (KS) test for comparing distributions (Massey
1951). However, this test is designed to show that two distributions come from the same
underlying sample and it isn’t totally clear that this is appropriate (or even what it means)
when one distribution is based on data and the other is based on the output of a processual
(not statistical) ABM. This raises another major challenge for the evaluation of validation
which is being able to devise sensible null hypotheses against which results can be
compared. Statistical inference, for example, can sensibly ask if there is a real difference
between sample means (or an apparent difference that occurred “by chance”). But what is a
useful equivalent of “by chance” for a social network? Technically, it is easy to compare an
actual network with a random one but since no real network would ever be random, it isn’t
clear that this proves much. So then the question is, how “much match” do we need before
we think a correspondence is a genuine result rather than just something that could have
arisen “accidentally” (and what, therefore, can “accidentally” sensibly mean) and do existing
techniques make assumptions (for example about samples) that disqualify them from
evaluating comparisons of real data and model outputs? Such questions will be taken much
more seriously once it is clear that ABM validation has a practical problem to solve to
establish the credibility of its outcomes.

Limitations

Given the labour intensive nature of this bibliography (and the hope that it will improved
collectively), it was more important that it be done at all than that it be almost perfect on
the first attempt. Two obvious limitations of the methodology used suggest themselves.

Firstly, it is noticeable that all counts of validation attempts are higher in years | analysed
myself than years reported by Angus and Hassani-Mahmooei. The most obvious suggestion



[validationbibliov1] 8

is therefore that our analysis methods are not comparable.” However, having direct access
to their raw analysis classifications, it is not clear what additional categories | should have
considered to find further validation attempts. Articles only displaying simulation data (or
no data at all) would clearly be unlikely to qualify. Nonetheless, it is at least possible that
their emphasis on objects like tables or graphs might have excluded some validations
presented in the text as summary statistics. However, this raises a practical point. If one
does not trust the analysis of Angus and Hassani-Mahmooei to some extent (and there
seems no good reason not to), one simply has to reanalyse the entire set of articles without
any particular expectation of a large number of additional cases.® (The annual trend in
validation showed in the graph above suggests that in the early years the number of cases
would still be small even if it turned out it wasn’t actually zero in a number of years as
reported.)

Secondly, the workload involved in analysing all these articles probably biases the sample
towards the most visually salient validations. | would be more likely to miss a summary
statistic embedded in text, two comparable graphs that were not close together and so on.
But recall that this is a robust first attempt at a sample and no claim of perfection is implied.
If | have made mistakes, | will be delighted to have them pointed out for correction in the
interests of steadily improving quality. But without something definite “out there”, there is
nothing to criticise and make better.

Some limitations of the research almost go without saying. Perhaps JASSS is
unrepresentatively good (or poor) in attempting validation. Perhaps other academic sources
(like books) try harder. Maybe certain fields with their own specialist journals are closer to
the cutting edge of validation. But one has to start somewhere.

Future Work

Despite their discouraging features, | still plan to analyse the sources from Heath et al.
(2009) and Dutton and Starbuck (1971) for successive versions of this bibliography. (Ideally |
would make contact with the authors of Heath et al. directly if anyone can help with that.)
In addition, it makes sense to identify and analyse any more survey articles that categorise
published research by its validation status (or empirical status more generally) and | would
appreciate references to these.

As “curator” of the bibliography (balancing the quality control of a fixed and citable
document version against the strengths — and weaknesses — of “pure” collective authorship)
| will also welcome all forms of additions, deletions and amendments. If authors feel | have
been unfair in characterising their articles then | should amend these. If | have left out what
| should have included or vice versa then | will change anything provided supporting

” For example, it is not clear why Janssen (2009, for example Figures 2 and 4) is not counted as combining
empirical and simulation data. This could be a simple oversight (the search term “Janssen” does not seem to
appear in their raw analysis file) or it could reflect a deliberate sampling strategy (since this is a restudy of an
existing model rather than a novel contribution).

®In fact, Heath et al. (2009) also have a significant number of JASSS articles in their sample and their timescale
for sampling is “within” that of Angus and Hassani-Mahmooei. Looking at these articles will thus provide an
interesting cross check on their categorisation.
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arguments are offered (though the decision of the curator remains, as they say, final). |
freely admit that in a rather small number of cases | found myself unable to be sure exactly
what authors were claiming about validation. | will add references that | (or others) find
with full credit. Contributors who take the trouble to add substantially and systematically to
the size of the bibliography will be eligible for co-authorship of later versions.

| am also keen to investigate the extent to which advice on validation (and formal
techniques) overlap with actual examples of attempted validation and whether this casts
light on the value and viability of the advice/techniques or on the examples. How feasible is
it to do what is recommended and, if it is done, how much does it add to the credibility of
the validation? The gap between examples and “principles” in terms of citation and
discussion is notable (as the example of Thorngate and Edmonds illustrates).

| am also starting to collect notes on an equivalent bibliography on calibration and would
welcome collaborators for that project.

References

Chattoe-Brown, Edmund (2014) ‘Using Agent Based Modelling to Integrate Data on Attitude
Change’, Sociological Research Online, 19(1), February, article 16. doi:0.5153/sr0.3315

Chattoe-Brown, Edmund (2019) ‘Agent Based Models’, in Atkinson, Paul, Delamont, Sara,
Cernat, Alexandru, Sakshaug, Joseph W. and Williams, Richard A. (eds.) SAGE Research
Methods Foundations. doi:10.4135/9781526421036836969

Edmonds, Bruce, le Page, Christophe, Bithell, Mike, Chattoe-Brown, Edmund, Grimm,
Volker, Meyer, Ruth, Montanola-Sales, Cristina, Ormerod, Paul, Root, Hilton and Squazzoni,
Flaminio (2019) ‘Different Modelling Purposes’, Journal of Artificial Societies and Social
Simulation, 22(3), June, article 6. doi:10.18564/jasss.3993

Gilbert, Nigel and Troitzsch, Klaus G. (2005) Simulation for the Social Scientist, second
edition (Milton Keynes: Open University Press).

Janssen, Marco A. (2009) ‘Understanding Artificial Anasazi’, Journal of Artificial Societies and
Social Simulation, 12(4), October, article 13. <http://jasss.soc.surrey.ac.uk/12/4/13.html>

Lee, Ju-Sung, Filatova, Tatiana, Ligmann-Zielinska, Arika, Hassani-Mahmooei, Behrooz,
Stonedahl, Forrest, Lorscheid, Iris, Voinov, Alexey, Polhill, Gary, Sun, Zhanli and Parker,
Dawn C. (2015) ‘The Complexities of Agent-Based Modeling Output Analysis’, Journal of
Artificial ~ Societies  and  Social  Simulation, 18(4), October, article 4,
<http://jasss.soc.surrey.ac.uk/18/4/4.html> doi:10.18564/jasss.2897

Massey, Frank J. Junior (1951) ‘The Kolmogorov-Smirnov Test for Goodness of Fit’, Journal of
the American Statistical Association, 46(253), XX, pp. 68-78.
do0i:10.1080/01621459.1951.10500769



[validationbibliov1] 10

Thorngate, Warren and Edmonds, Bruce (2013) ‘Measuring Simulation-Observation Fit: An
Introduction to Ordinal Pattern Analysis’, Journal of Artificial Societies and Social Simulation,
16(2), March, article 4. <http://jasss.soc.surrey.ac.uk/16/2/4.html> doi:10.18564/jasss.2139

Appendix 1: Bibliography of ABM Attempting Validation

In addition to a full citation, this bibliography provides a brief summary of what real and
simulated data are compared and where in the article this comparison can be found. Please
correct descriptions that seem to be factually inaccurate — particularly if you are one of the
authors of the article — or do not stand alone sufficiently to explain the attempted validation
without having to read the article itself.

Unpaginated sources use table/figure numbers to locate comparisons. Paginated sources
give page numbers and table/figure numbers where both are available.

Abdou, Mohamed and Gilbert, Nigel (2009) ‘Modelling the Emergence and Dynamics of
Social and Workplace Segregation’, Mind and Society, 8(2), December, pp. 173-191. Special
Issue: Social Simulation. doi:10.1007/s11299-009-0056-3 [Compares observed and
simulated values for social segregation, workplace segregation and unemployment rates for
Muslims and Copts. Table 3.]

Adam, Carole and Gaudou, Benoit (2017) ‘Modelling Human Behaviours in Disasters from
Interviews: Application to Melbourne Bushfires’, Journal of Artificial Societies and Social
Simulation, 20(3), June, article 12. <http://jasss.soc.surrey.ac.uk/20/3/12.html>
doi:10.18564/jasss.3395 [Compares real and simulated rates of death by cause. Figure 4.]

Ahrweiler, Petra, Schilperoord, Michel, Pyka, Andreas and Gilbert, Nigel (2015) ‘Modelling
Research Policy: Ex-Ante Evaluation of Complex Policy Instruments’, Journal of Artificial
Societies and Social Simulation, 18(4), October, article 5.
<http://jasss.soc.surrey.ac.uk/18/4/5.html> doi:10.18564/jasss.2927 [Compares a variety of
real and simulated network properties in the research/funding community, a wide range of
real and simulated system attributes, real and simulated project sizes and project
contributions. Figures 5-11. Tables 2 and 3.]

Amin, Engi, Abouelela, Mohamed and Soliman, Amal (2018) ‘The Role of Heterogeneity and
the Dynamics of Voluntary Contributions to Public Goods: An Experimental and Agent-Based
Simulation Analysis’, Journal of Artificial Societies and Social Simulation, 21(1), January,
article 3. <http://jasss.soc.surrey.ac.uk/21/1/3.html> doi:10.18564/jasss.3585 [Compares
experimental game theory data with simulation over time in a contribution game. Figure 1.]

Barthelemy, Johan and Toint, Philippe (2015) ‘A Stochastic and Flexible Activity Based Model
for Large Population. Application to Belgium’, Journal of Artificial Societies and Social
Simulation, 18(3), June, article 15. <http://jasss.soc.surrey.ac.uk/18/3/15.html>
doi:10.18564/jasss.2819 [Compares real and simulated house departure times by purpose
and real and simulated travel distance by purpose. Figures 3-6.]



[validationbibliov1] 11

Bergman, Noam, Haxeltine, Alex, Whitmarsh, Lorraine, Kohler, Jonathan, Schilperoord,
Michel and Rotmans, Jan (2008) ‘Modelling Socio-Technical Transition Patterns and
Pathways’, Journal of Artificial Societies and Social Simulation, 11(3), June, article 7.
<http://jasss.soc.surrey.ac.uk/11/3/7.html> [Graph compares real and simulated UK
tonnage of sail and steam vessels 1850-1914. Figure 11.]

Boero, Riccardo, Bravo, Giangiacomo, Castellani, Marco and Squazzoni, Flaminio (2010)
‘Why Bother with What Others Tell You? An Experimental Data-Driven Agent-Based Model’,
Journal of Artificial Societies and Social Simulation, 13(3), June, article 6.
<http://jasss.soc.surrey.ac.uk/13/3/6.html> doi:10.18564/jasss.1620 [Graphs real and
simulated data on endowment, best discovered and final profit over experiment rounds and
also compares summary statistics for these. Table 3 and Figures 1-3.]

Bravo, Giangiacomo, Squazzoni, Flaminio and Boero, Riccardo (2012) ‘Trust and Partner
Selection in Social Networks: An Experimentally Grounded Model’, Social Networks, 34(4),
October, pp. 481-492. doi:10.1016/j.socnet.2012.03.001 [Compares fractional distributions
of investments and returns for a laboratory experiment and an ABM. Also reports average
investment and return values for experiment and variant simulations with different network
structures. Figure 2, Figure 4 and Table 2.]

Butto, Michele, Pereira, Carlos and Taylor, Matthew (2014) ‘Sunshine or Shield? Secret
Voting Procedures and Legislative Accountability’, Journal of Artificial Societies and Social
Simulation, 17(4), October, article 10. <http://jasss.soc.surrey.ac.uk/17/4/10.html>
doi:10.18564/jasss.2620 [Compares certainty value against probability of vote for simulated
data and a statistical model for a range of voting outcomes. Figure 2.]

Cardona, Andrés (2014) ‘Parental Choices and Children's Skills: An Agent-Based Model of
Parental Investment Behavior and Skill Inequality Within and Across Generations’, Journal of
Artificial ~ Societies  and  Social  Simulation, 17(4), October, article 8.
<http://jasss.soc.surrey.ac.uk/17/4/8.html> doi:10.18564/jasss.2595 [Compares simulated
model trends — for example negative sloped relationships between variables — with
corresponding plots of real data by country. Figures 4-6.]

Carley, Kathleen M., Prietula, Michael J. and Lin, Zhiang (1998) ‘Design Versus Cognition:
The Interaction of Agent Cognition and Organizational Design on Organizational
Performance’ Journal of Artificial Societies and Social Simulation, 1(3), June, article 4.
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Cedeno-Mieles, Vanessa, Hu, Zhihao, Ren, Yihui, Deng, Xinwei, Adiga, Abhijin, Barrett,
Christopher, Contractor, Noshir, Ekanayake, Saliya, Epstein, Joshua M., Goode, Brian J.,,
Korkmaz, Gizem, Kuhlman, Chris J., Machi, Dustin, Macy, Michael W., Marathe, Madhav V.,
Ramakrishnan, Naren, Ravi, S. S., Saraf, Parang and Self, Nathan (2020) ‘Networked
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Using an Iterative Abduction Framework’, Social Network Analysis and Mining, 10, 7
January, article 11. doi:10.1007/s13278-019-0620-8 [Compares model and experimental
density data on distribution of replies received, replies sent, requests received, requests
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Change’, Sociological Research Online, 19(1), February, article 16. do0i:0.5153/sr0.3315
[Compares graphs of the distributions of positive, neutral and negative attitudes over time
for homosexual sexual relations, the death penalty and the reunification of Ireland with the
corresponding distributions in a simulation of attitude change. Figures 1-3 and 5.]

Christensen, Keith and Sasaki, Yuya (2008) ‘Agent-Based Emergency Evacuation Simulation
with Individuals with Disabilities in the Population’, Journal of Artificial Societies and Social
Simulation, 11(3), June, article 9. <http://jasss.soc.surrey.ac.uk/11/3/9.html> [Compares
simulated number of evacuees (some of whom have disabilities) from different exits in a
building with corresponding real “evacuation drill” data and also compares the total time
taken in simulated and “drill” evacuations.]

Civico, Marco (2019) ‘The Dynamics of Language Minorities: Evidence from an Agent-Based
Model of Language Contact’, Journal of Artificial Societies and Social Simulation, 22(4),
October, article 3. <http://jasss.soc.surrey.ac.uk/22/4/3.html> doi:10.18564/jasss.4097
[Compares real and simulated percentage of Romansh and German speakers over time.
Figure 4.]

Cottineau, Clémentine, Chapron, Paul and Reuillon, Romain (2015) ‘Growing Models from
the Bottom Up. An Evaluation-Based Incremental Modelling Method (EBIMM) Applied to
the Simulation of Systems of Cities’, Journal of Artificial Societies and Social Simulation,
18(4), October, article 9. <http://jasss.soc.surrey.ac.uk/18/4/9.html>
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Minimal Agent-Based Model Reproduces the Overall Topology of Interbank Networks’,
Journal of Artificial Societies and Social Simulation, 21(1), January, article 2.
<http://jasss.soc.surrey.ac.uk/21/1/2.html> doi:10.18564/jasss.3562 [Compares plots of
cumulative distribution against indegree, outdegree, in transactions and out transactions for
simulations and real data from several countries. Figure 5.]

Czupryna, Marcin, Oleksy, Pawet, Przybek, Piotr and Kaminski, Bogumit (2018) ‘Agent-Based
Modelling of Viticulture Development in Emerging Markets: The Case of the Matopolska
Region’, Journal of Artificial Societies and Social Simulation, 21(3), June, article 6.
<http://jasss.soc.surrey.ac.uk/21/3/6.html> doi:10.18564/jasss.3726 [Compares simulation,
regression and real data for number of vineyards over time. Figure 9.]

Demarest, Jeffrey, Pagsuyoin, Sheree, Learmonth, Gerard, Mellor, Jonathan and Dillingham,
Rebecca (2013) ‘Development of a Spatial and Temporal Agent-Based Model for Studying
Water and Health Relationships: The Case Study of Two Villages in Limpopo, South Africa’,
Journal of Artificial Societies and Social Simulation, 16(4), October, article 3.
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<http://jasss.soc.surrey.ac.uk/16/4/3.html> doi:10.18564/jasss.2169 [Compares real and
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Dobbie, Samantha, Schreckenberg, Kate, Dyke, James G., Schaafsma, Marije and Balbi,
Stefano (2018) ‘Agent-Based Modelling to Assess Community Food Security and Sustainable
Livelihoods’, Journal of Artificial Societies and Social Simulation, 21(1), January, article 9.
<http://jasss.soc.surrey.ac.uk/21/1/9.html> doi:10.18564/jasss.3639 [Compares “diagonal
plots” of observed versus predicted data for number of months of household food insecurity
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Dolado, Ruth, Beltran, Francesc S. and Quera, Viceng (2014) ‘Modeling the Emergence of
Social Structure from a Phylogenetic Point of View’, Journal of Artificial Societies and Social
Simulation, 17(1), January, article 8. <http://jasss.soc.surrey.ac.uk/17/1/8.html>
doi:10.18564/jasss.2356 [Borderline case for human sociality. Compares a wide variety of
real and simulated data for four simulation conditions against observed — non-human —
primate behaviour. Table 8.]

Duggins, Peter (2017) ‘A Psychologically-Motivated Model of Opinion Change with
Applications to American Politics’, Journal of Artificial Societies and Social Simulation, 20(1),
January, article 13. <http://jasss.soc.surrey.ac.uk/20/1/13.html> doi:10.18564/jasss.3316
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Fitzpatrick, Ben, Martinez, Jason, Polidan, Elizabeth and Angelis, Ekaterini (2015) ‘The Big
Impact of Small Groups on College Drinking’, Journal of Artificial Societies and Social
Simulation, 18(3), June, article 4. <http://jasss.soc.surrey.ac.uk/18/3/4.html>
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Gargiulo, Floriana, Lenormand, Maxime, Huet, Sylvie and Espinosa, Omar Baqueiro (2012)
‘Commuting Network Models: Getting the Essentials’, Journal of Artificial Societies and
Social Simulation, 15(2), March, article 6. <http://jasss.soc.surrey.ac.uk/15/2/6.html>
doi:10.18564/jasss.1964 [Compares log-log plot of network indegree and probability of that
indegree (and the same kind of plot separately for outdegree and traffic) for each of three
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(Bretagne, Altmark and Notts and Derbyshire) are also made. Figures 5 and 6.]

Geard, Nicholas, McCaw, James M., Dorin, Alan, Korb, Kevin B. and McVernon, Jodie (2013)
‘Synthetic Population Dynamics: A Model of Household Demography’, Journal of Artificial
Societies and Social Simulation, 16(1), January, article 8.
<http://jasss.soc.surrey.ac.uk/16/1/8.html> doi:10.18564/jasss.2098 [Compares real and
simulated age distributions, final household sizes, household type by age group and
household type transitions. Also compares real and simulated age distributions and final
household sizes for countries with different demographic situations. Figures 2, 4, 9, 12.
Table 4.]
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doi:10.18564/jasss.4063 [Compares real and simulated trade network structure for imports
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time. Figures 11, 14-16.]

Gooding, Tim (2014) ‘Modelling Society's Evolutionary Forces’, Journal of Artificial Societies
and Social Simulation, 17(3), June, article 3. <http://jasss.soc.surrey.ac.uk/17/3/3.html>
doi:10.18564/jasss.2497 [Compares real and simulated Gini coefficients over time though
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* Hagerstrand, Torsten (1965) ‘A Monte Carlo Approach to Diffusion’, European Journal of
Sociology/Archives Européennes de Sociologie, 6(1), May, pp. 43-67. Special Issue:
Simulation in Sociology. do0i:10.1017/S0003975600001132 [Compares real number of
adopters and three simulation runs, p. 61, real and simulated numbers of cells reaching a
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Hayes, Roy and Hayes, Reginald (2014) ‘Agent-Based Simulation of Mass Shootings:
Determining How to Limit the Scale of a Tragedy’, Journal of Artificial Societies and Social
Simulation, 17(2), March, article 5. <http://jasss.soc.surrey.ac.uk/17/2/5.html>
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Approach’, Journal of Artificial Societies and Social Simulation, 16(4), October, article 10.
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Optimisation Approach to Synthesising a Population for Agent Based Modelling Purposes’,
Journal of Artificial Societies and Social Simulation, 19(4), October, article 11.
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Paul (2016) ‘TreatMethHarm: An Agent-Based Simulation of How People Who Use
Methamphetamine Access Treatment’, Journal of Artificial Societies and Social Simulation,
19(2), March, article 3. <http://jasss.soc.surrey.ac.uk/19/2/3.html> doi:10.18564/jasss.3069
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<http://jasss.soc.surrey.ac.uk/19/4/5.html> doi:10.18564/jasss.3090 [Compares real and
simulated numbers of people attending centres. Table 3.]

Ma, Yan, Shen, Zhenjiang and Kawakami, Mitsuhiko (2013) ‘Agent-Based Simulation of
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be comparable and it isn’t clear how it should be interpreted.]

Rand, William, Herrmann, Jeffrey, Schein, Brandon and Vodopivec, Neza (2015) ‘An Agent-
Based Model of Urgent Diffusion in Social Media’, Journal of Artificial Societies and Social
Simulation, 18(2), March, article 1. <http://jasss.soc.surrey.ac.uk/18/2/1.html>
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drinking “event” with simulated equivalents. Comparison of real and simulated verbal
violence incidence. Figures 1 and 2.]
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