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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.1	 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	 I	 shall	 shortly	 show)	 explicitly	 validated	 ABM	 are	 still	 rather	 rare	 (and	 thus	
resource	 intensive	 to	 find	 as	well	 as	 to	 analyse)	 I	 began	with	 three	 survey	 articles	 that	 I	
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	

																																																								
1	 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.2	
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	I	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	 I	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.3	
	
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.	
	

																																																								
2	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.	
3	 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	 I	 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.	

• A	sample	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).4	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	another5	(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	 year	 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.	 I	 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,	 I	 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	

																																																								
5	 The	 closest	 I	 have	 been	 able	 to	 find,	which	 is	 still	 weaker	 than	what	 I	 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.6	 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!	I	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	 I	analysed	
myself	than	years	reported	by	Angus	and	Hassani-Mahmooei.	The	most	obvious	suggestion	
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is	therefore	that	our	analysis	methods	are	not	comparable.7	However,	having	direct	access	
to	their	raw	analysis	classifications,	 it	 is	not	clear	what	additional	categories	 I	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.8	 (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.	 I	 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	 I	have	made	mistakes,	I	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,	 I	 still	 plan	 to	 analyse	 the	 sources	 from	 Heath	 et	 al.	
(2009)	and	Dutton	and	Starbuck	(1971)	for	successive	versions	of	this	bibliography.	(Ideally		I	
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	I	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)	
I	will	also	welcome	all	forms	of	additions,	deletions	and	amendments.	If	authors	feel	I	have	
been	unfair	in	characterising	their	articles	then	I	should	amend	these.	If	I	have	left	out	what	
I	 should	 have	 included	 or	 vice	 versa	 then	 I	 will	 change	 anything	 provided	 supporting	

																																																								
7	 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).	
8	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).	 I	
freely	admit	that	in	a	rather	small	number	of	cases	I	found	myself	unable	to	be	sure	exactly	
what	 authors	were	 claiming	 about	 validation.	 I	will	 add	 references	 that	 I	 (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.	
	
I	 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).	
	
I	am	also	starting	 to	collect	notes	on	an	equivalent	bibliography	on	calibration	and	would	
welcome	collaborators	for	that	project.	
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