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One	of	the	main	topics	of	scientific	research	is	classification.	Classification	is	the	operation	of	distributing	objects	into	classes	or	groups—which	are,	in	general,	less	numerous	than	them.	It	has	a	long	history	that	has	developed	during	four	periods:	(1)	Antiquity,	where	its	lineaments	may	be	found	in	the	writings	of	Plato	and	Aristotle;	(2)	The	Classical	Age,	with	natural	scientists
from	Linnaeus	to	Lavoisier;	(3)	The	19th	century,	with	the	growth	of	chemistry	and	information	science;	and	(4)	the	20th	century,	with	the	arrival	of	mathematical	models	and	computer	science.	Since	that	time,	and	from	an	extensional	viewpoint,	mathematics,	specifically,	the	theory	of	orders	and	the	theory	of	graphs	or	hypergraphs,	has	facilitated	the	precise	study	of	strong	and
weak	forms	of	order	in	the	world,	and	the	computation	of	all	the	possible	partitions,	chains	of	partitions,	covers,	hypergraphs	or	systems	of	classes	that	we	can	construct	on	a	domain.	With	the	development	of	computer	science,	Artificial	Intelligence,	and	new	kinds	of	languages	such	as	oriented-objected	languages,	an	intensional	approach	has	completed	the	previous	one.	Ancient
discussions	between	Aristotle	and	Plato,	Ramus	and	Pascal,	Jevons	and	Joseph	found	some	kind	of	revival	via	object-oriented	modeling	and	programming,	most	of	objected	oriented	languages	being	concerned	with	hierarchies,	or	partial	orders:	these	structures	reflect	in	fact	the	relations	between	classes	in	those	languages,	which	generally	admit	single	or	multiple	inheritance.	In
spite	of	these	advances,	most	of	classifications	are	still	based	on	the	evaluation	of	resemblances	between	objects	that	constitute	the	empirical	data.	This	one	is	almost	always	computed	by	the	means	of	some	notion	of	distance	and	of	some	algorithms	of	aggregation	of	classes.	So	all	these	classifications	remain,	for	technical	and	epistemological	reasons	that	are	detailed	below,
very	unstable	ones.	A	real	algebra	of	classifications,	which	could	explain	their	properties	and	the	relations	existing	between	them,	is	lacking.	Though	the	aim	of	a	general	theory	of	classifications	is	surely	a	wishful	thought,	some	recent	conjecture	gives	the	hope	that	the	existence	of	a	metaclassification	(or	classification	of	all	classification	schemes)	is	possible.	Table	of	Contents	1.
General	Introduction:	Classification	Problems	Classification	problems	are	one	of	the	basic	topics	of	scientific	research.	For	example,	mathematics,	physics,	natural	sciences,	social	sciences	and,	of	course,	library	and	information	sciences	all	make	use	of	taxonomies.		Classification	is	a	very	useful	tool	for	ordering	and	organization.	It	has	increased	knowledge	and	helped	to
facilitate	information	retrieval.	Roughly	speaking,	‘classification’	is	the	operation	consisting	of	sharing,	distributing	or	allocating	objects	in	classes	or	groups	which	are,	in	general,	less	numerous	than	them.	Commonly,	classifications	are	defined	on	finite	sets.	However,	if	the	objects	are,	for	example,	mathematical	structures	there	can	be	infinite	classifications.	In	this	case,	the
previous	requirement,	of	course,	must	be	weakened:	we	may	only	want	the	(infinite)	cardinal	of	the	classification	to	be	less	than	or	equal	to	the	(infinite)	cardinal	of	the	set	of	objects	to	be	classified.		What	we	call	‘classification’	is	also	the	result	of	this	operation.	We	want,	as	much	as	it	is	possible,	for	this	result	be	constant,	namely,	that	the	classification	itself	remains	stable	for	a
little	transformation	of	data	(of	course,	the	sense	of	this	requirement	will	have	to	become	clearer).	Various	situations	may	happen:	the	classes	may	intersect	or	not,	be	finite	or	infinite,	formal	or	fuzzy,	hierarchically	ordered	or	not,	and	so	on.	The	basic	operation	of	grouping	elements	into	classes,	which	simplifies	the	world,	is	a	very	powerful	operation,	but	it	also	raises	many
questions.	In	particular,	a	number	of	philosophers,	from	Socrates	to	Diderot	and	even	post-modern	philosophers,	criticized	such	an	operation	(see,	for	instance,	Foucault	1967).	Indeed,	this	operation	has	multiple	profits.		First	is	the	substitution	of	a	rational	and	regular	order	in	the	chaotic	and	muddled	multiplicities.	Second	is	the	reduction	of	the	size	of	sets,	so	that,	once	we
have	constituted	classes	of	equivalences,	we	can	work	with	these	classes	and	no	more	with	the	elements.	Third,	and	finally,	to	make	a	partition	of	a	set	means	locating	in	it	a	symmetry	that		decreases	the	complexity	of	the	problem	and	so	simplifies	the	world.	We	can	say	with	Dagognet	(1984,	1990)	than	“less	is	more”:	to	compress	the	data	really	brings	an	intellectual	gain.
Having	outlined	the	main	reasons	for	classifications,	let	us	see	how	these	classifications	have	developed	and	which	forms	they	got	throughout	the	course	of	time.	2.	A	Brief	History	of	Classifications	The	history	of	classifications	(Dahlberg	1976)	develops	in	four	periods.	From	Plato	and	Aristotle	to	the	18th	century,	ancient	classifications	are	hierarchical	ones,	they	are	finite	and
generally	based	on	one	single	criterion.	During	the	18th	century,	some	new	classifications	appear,	which	are	multicriteria		–	a	domain	can	be	co-divided	in	many	ways,	as	Kant	said	in	his	Logic	(see	Kant	1988)	–	and	indefinite	or	virtually	infinite	(Kant	believed	that	we	could	endlessly	subdivide	the	extension	of	a	concept).		At	the	end	of	the	18th	and	at	the	beginning	of	the	19th
century,	with	the	chemical	classifications	of	Lavoisier	and	then	of	Mendeleyev,	one	discovers	combinatorial	classifications	or	multiple	crossed	orders,	like	the	chemical	table	of	Elements,	which	correspond	to	a	new	concept	of	classification.	In	the	20th	century,	through	the	progress	of	mathematical	order	theory,	factorial	analysis	of	correspondence,	and	automatic	classification,
formal	models	begin	to	develop.	a.	From	Antiquity	to	the	Renaissance	French	commentator	of	Greek	philosophers,	R.	Joly	said	that	a	typical	trend	of	the	Greek	spirit	was	to	reduce	a	multiple	and	complex	reality	into	some	categories	which	satisfy	the	reason,	both	by	their	restricted	number	and	by	the	clear	and	precise	sense	that	becomes	attached	to	each	of	them.	Indeed,	Plato
and	Aristotle	are	among	the	great	classifiers	of	these	ancient	times.	In	all	of	Plato’s	Dialogues,	and	especially	in	the	latest	ones	(Parmenides,	Sophist,	Politicus,	Philaebus),	Plato	obviously	classified	a	lot	of	things	(ways	of	life,	political	constitutions,	pleasures,	arts,	jobs,	kinds	of	knowledge,	and	so	forth).	Generally,	for	Plato,	things	were	classified	in	relation	with	the	distance	that
separates	them	from	their	archetypal	forms,	which	yields	some	order	(or	pre-order)	on	them.	Plato’s	classifications	are	finite,	hierarchical,	dichotomous,	and	based	on	a	single	criterion.	For	example,	in	Gorgias	(465c),	a	set	of	all	practices	is	divided	into	two	classes,	the	practices	concerning	the	body	and	the	practices	concerning	the	soul,	each	of	them	being	then	divided	into	two
others:	gymnastics	and	medicine,	on	one	hand,	and	legislation	and	justice,	on	the	other	hand.	In	the	same	way,	in	Republic	(510a),	the	whole	universe,	viewed	as	the	set	of	all	real	things,	is	divided	into	the	visible	world	and	the	invisible	world,	each	class	being	subdivided	into	images	and	objects	or	living	beings	on	one	hand,	mathematical	objects	and	ideas,	on	the	other	hand.
According	to	Plato,	the	rules	of	classifications	are	very	simple.	First,	we	have	to	make	symmetric	divisions	in	order	to	get	well-balanced	classes.	For	example,	if	we	classify	the	peoples,	we	have	to	avoid	setting	the	Greek	in	front	of	the	other	peoples,	because	one	of	the	classes	will	be	plethoric	while	the	other	one	will	have	only	one	element	(Politicus,	262a).	Second,	As	a	good
cook	who	cuts	an	animal─this	metaphor	is	in	the	Phaedrus−it	is	also	necessary	to	choose	the	good	joints	or	articulations.	For	example,	in	the	field	of	numbers,	it	would	be	senseless	to	set	1000	in	front	of	999	other	numbers.	In	contrast,	the	opposition	even/odd	or	prime/not	prime,	is	a	real	one.	Thirds,	in	general,	we	must	also	avoid	using	negative	determinations.	For	example,	we
have	to	avoid	determinations	like	not-A	because	it	is	impossible	that	the	non-being	has	sorts	or	species,	these	determinations	block	the	development	of	thought.	Plato	did	not	observe	these	wise	rules,	so	incurring	Aristotle’s	criticisms.	Against	Plato’s	theory,	Aristotle	argues	that	the	method	of	division	is	not	a	powerful	tool	because	it	is	non-conclusive.	It	does	not	make	syllogisms
(First	Analytics,	I,	31).	In	another	text	(Second	Analytics,	II,5),	Aristotle	insists	on	the	contingency	of	the	passage	from	a	predicate	to	another	one,	that	is,	in	the	Platonic	division,	for	every	new	attribute,	we	can	wonder	why	it	is	such	an	attribute		oppose	to	another	one.	The	differences	introduced	by	dichotomies	can	be	also	purely	negative	and	thus	do	not	necessarily	define	a
real	being.	Moreover,	binary	divisions	presuppose	that	the	number	of	the	primitive	species	is	a	power	of	2.	In	a	division,	a	predicate	can	belong	to	different	primitive	species,	for	example	“bipedalism”	can	apply	to	both	birds	and	humans.	But,	according	to	Aristotle,	the	application	of	this	term	is	not	the	same	in	both	cases.	Finally,	the	Platonic	division	confuses	extensional	and
intensional	views.	It	can	identify	the	triangle,	which	is	a	kind,	and	one	of	its	properties,	for	example,	the	equality	of	the	sum	of	its	angles	in	two	right	angles.	The	previous	questions	get	no	answer	in	Plato’s	theory.	Aristotle	rejected	Plato’s	method	of	division.	But,	Aristotle	also	rejected	the	Platonic	doctrine	of	forms.	According	to	Aristotle	(Metaphysics,	I,	9),	Plato’s	forms	fail	to
explain	how	there	could	be	permanence	and	order	in	the	world.	Far	more,	he	argued,	Plato’s	theory	of	forms	cannot	explain	anything	at	all	in	our	material	world.	The	properties	that	the	forms	have	(according	to	Plato	the	forms	are	eternal,	unchanging,	transcendent,	and	so	forth)	are	not	compatible	with	material	objects	and	the	metaphor	of	participation	or	imitation	breaks	down
in	a	number	of	cases.	For	instance,	it	is	unclear	what	it	mean	for	a	white	object	to	participate	in,	or	to	copy,	the	form	of	whiteness−that	is,	it	is	hard	to	understand	the	relationship	between	the	form	of	whiteness	and	white	objects	themselves.	For	all	these	reasons,	Aristotle	develops	his	own	concepts,	and	his	own	logic	of	classifications.	In	the	Topics	(I,	chap.	1),	Aristotle
introduces	the	notions	of	kind,	species,	property	and	a	whole	theory	of	basic	predication	that	has	subsequently	developed	in	the	work	of	Porphyry	and	Boece,	respectively.	This	theory	is	based	on	the	opposition	between	essence,	all	of	the	characters	that	define	a	thing,	and	accident,	the	qualities	whose	presence	or	absence	does	not	modify	the	things	essence.	A	commentator	of
the	Aristotelian	system,	Porphyry	(234-305),	puts	these	distinctions	to	good	use	and	tries	to	specify	the	hierarchy	of	the	kinds	and	the	species	as	defined	by	Aristotle.	The	famous	Porphyrian	Tree	is	the	first	abstract	tree	outlining	these	distinctions	and	illustrates	the	subordination	existing	between	them	(See	Figure	1).	Figure	1:	The	Porphyrius	Tree	In	a	passage	of	his
Commentary	on	Aristotle’s	Categories	(2014)	Porphyry	asked	good	questions	at	the	origin	of	a	hotly-debated	controversy	over	whether	or	not	universals	were	physical	or	immaterial	substances.	That	is,	a	contention	over	whether	universals	are	separated	from	sensible	things	or	if	they	are	involved	in	them,	finding	their	consistency	therein.	In	opposition	to	the	traditional	views
(Platonic	and	Aristotelian	or	scholastic	realisms),	other	solutions	appeared.	For	example,	Nominalism	(Roscelin,	11th	c.)	claimed	that	universals	are	but	words	and	that	nothing	corresponds	to	them	in	the	Nature,	which	knows	only	the	singular.	Against	that	was	Conceptualism	(Abélard,	12th	cn.	and	Ockham,	14th	cn.),	the	view	that	kinds	exist	as	predicates	of	subjects	that,
themselves,	are	real.	In	the	last	centuries	of	Middle	Ages	and	in	the	Renaissance,	we	find	also	great	scholars	who	work	on	classification.	In	particular,	Francis	Bacon	(1561-1626),	whose	work	on	the	classification	of	knowledge	that	has	inspired	the	great	librarians	of	the	19th	century.	But,	the	logic	of	classifications,	which	remains,	in	this	time,	the	Aristotelian	logic,	receives
practically	no	new	development	until	the	18th	century.	b.	From	Classical	Age	to	Victorian	Taxonomy	In	the	Classical	Age,	taxonomy	as	a	fully-fledged	discipline	began	to	develop	for	several	reasons.	One	important	reason	emerges	from	the	birth	of	natural	science	and	the	need	to	organize	floras	and	faunas	in	connection	with	the	growth	of	the	human	population	on	Earth,	in	the
context	of	the	beginning	of	agronomy	(Dagognet,	1970).	In	this	period,	naturalists	like	Tournefort	(1656-1708),	Linnaeus	(1707-1778),	De	Jussieu	(1748-1836),	Desfontaines	(1750-1833)	and	Cuvier	(1769-1832)	tried	to	classify	plants	and	animals	all	around	the	world.	When	classifying	things	or	beings,	you	must	get	a	criterion	or	an	index,	in	order	to	make	classes	and	separate
varieties	inside	the	classes.	Indeed,	all	those	naturalists	differ	on	the	criteria	of	their	classifications.	For	example,	concerning	the	classification	of	plants,	Tournefort	chose	corolla,	while	Linnaeus	chose	the	sexual	organs	of	the	plant.	Concerning	the	animals,	the	classification	of	Cuvier	violates	Aristotle’s	recommendations,	by	compositing	vertebrates	and	invertebrates	which,	by
chance,	are	something	real.	At	the	end	of	the	century,	Kant	summarizes,	in	his	Logic	(1800),	the	main	part	of	the	knowledge	about	classifications	in	this	period,	by	specifying	the	definitions	of	a	certain	number	of	terms	and	operations	that	the	naturalists	of	the	time	empirically	use.	Kant	was	only	interested	in	the	forms	of	the	classifications.	In	his	Logic	he	defines	a	logical
division	of	a	concept	as	“the	division	of	all	the	possible	contained	in	it”.	The	rules	of	this	division	are	the	following:	1)	members	of	the	division	are	mutually	exclusive,	2)	their	union	restores	the	sphere	of	the	divided	concept,	3)	each	member	of	the	division	can	be	itself	divided	(the	division	of	such	divided	members	is	a	subdivision).		(1)	and	(2)	seem	to	indicate	that	Kant	was
approaching	our	concept	of	a	partition.	But	(3)	shows	that	he	does	not	have	the	concept	of	a	chain	of	partitions,	since	he	does	not	see	that	a	subdivision	of	the	same	level	forms	one	and	the	same	partition.	These	problems	were	also	discussed,	during	the	19th	century	in	Anglo-Saxon	countries,	even	after	Darwin’s	theory	of	evolution.	One	may	think	that	Darwin’s	belief	in
branching	evolution	was	based	upon	his	familiarity	with	the	taxonomy	of	his	day,	from	which	he	was	very	aware.	There	were	great	taxonomists	in	England	in	the	Victorian	age	and	some	of	them−for	instance,	the	paleontologist	H.	Alleyne	Nicholson,	a	specialist	of	British	Stromatoporoids−were	prodigious	and	wrote	monographs	still	in	force	today	(Woodward	1903).	At
approximately	the	same	time,	H.	Agassiz	(Agassiz	1957),	a	scholar	in	classification	theory,	wrote	about	taxonomic	concepts	like	categories,	divisions,	forms,	homologies,	analogies,	and	so	on.	Among	different	taxonomic	systems	mentioned	in	his	Essay	on	Classification,	include	the	classical	systems	of	Leeuckart,	Vogt,	Linnaeus,	Cuvier,	Lamarck,	de	Blainville,	Burmeister,	Owen,
Ehrenberg,	Milne-Edwards,	von	Siebold,	Stannius,	Oken,	Fitzinger,	MacLeay,	von	Baer,	van	Bencden,	and	van	der	Hoeven.	In	The	Origin	of	Species,	Darwin	himself	said	that	it	was	a	truly	wonderful	fact…that	all	animals	and	all	plants	throughout	all	time	and	space	should	be	related	to	each	other	in	group	subordinate	to	group,	in	the	manner	which	we	everywhere
behold−namely,	varieties	of	the	same	species	most	closely	related	together,	species	of	the	same	genus	less	closely	and	unequally	related	together,	forming	sections	and	sub-genera,	species	of	distinct	genera	much	less	closely	related,	and	genera	related	in	different	degrees,	forming	sub-families,	families,	orders,	subclasses,	and	classes.	(1859,	128)	But	what	he	called	the
“principle	of	divergence”–namely,	the	fact	that	during	the	modification	of	the	descendants	of	any	one	species	and	during	the	incessant	struggle	of	all	species	to	increase	in	numbers,	the	more	diversified	these	descendants	become,	the	better	will	be	their	chance	of	succeeding	in	the	battle	of	life−was	illustrated	by	his	famous	tree-like	diagram	sketched	in	1837	in	the	notebook	in
which	he	first	posited	evolution.	From	this	time,	tree-like	structures,	that	has	been	also	of	great	use	in	chemistry	and	would	be	formalized	at	the	end	of	the	century	by	the	mathematician	Arthur	Cayley,	tended	to	replace	classifications.	c.	The	Beginning	of	Modernity	A	new	kind	of	classifications	appeared	at	the	end	of	the	18th	century,	with	the	development	of	Chemistry,	namely,
combinatorial	classifications	or	cross	multiple	orders.	This	kind	of	classifications	is	either	the	crossing	of	two	or	more	divisions,	or	the	crossing	of	two	or	more	hierarchies	of	divisions.	In	such	a	structure,	as	Granger	(1967)	said,		“elements	are	distributed	according	to	two	or	several	dimensions,	giving	rise	to	a	multiplication	table”.	In	a	combinatorial	classification,	the	elements
themselves	are	not	necessarily	distributed	into	classes.	Only	the	components	of	these	elements	are	classified.	For	Granger,	this	model	refers	to	the	Cartesian	plane	and	to	the	ordinal	principle	on	which	it	is	based.	The	Cartesian	plane,	results	from	a	will	of	ordering	a	certain	distribution	of	points	in	the	space,	by	ordering	points	in	every	row	and	then	by	ordering	the	rows
themselves.	The	virtue	of	multiple	orders	is	to	place	what	is	classified	in	the	intersection	of	a	line	and	a	column.	So,	as	Dagognet	(1969)	has	shown,	when	an	element	is	absent	or	there	is	an	empty	compartment,	it	can	be	defined	by	its	surroundings.	This	is	what	happened	in	the	Mendeleyev	table.	This	table	has	two	main	advantages.	First,	the	table	is	creative,	so	the	mass	of	a
chemical	element	can	be	calculated	from	those	which	surround	it	(see	Figure	2),	and	hence,	chemical	elements,	which	did	not	exist	in	Nature	but	were	synthesized	only	30	years	later	in	laboratories,	have	already	been	accounted	for	by	Mendeleyev.	Second,	the	classification	is	not	a	purely	spatial	picture	of	the	world.	The	temporality,	in	particular	the	future,	is	already	present	in
it.	Figure	2:	The	mass	of	an	unknown	element	in	the	Mendeleyev	Table	3.	The	Problem	of	Information	Storage	and	Retrieval	At	the	end	of	the	19th	century,	the	development	of	scientific	research,	which	raised	the	question	of	information	storage	and	retrieval,	encouraged	the	constitution	of	voluminous	librarian	catalogues.	This	included	the	Dewey’s	decimal	classification,	Otlet
and	La	Fontaine’s	universal	decimal	classification,	and	the	Library	of	Congress	classification.	The	aim	of	these	kinds	of	classifications	was	to	account	for	the	whole	of	knowledge	in	the	world.	But,	many	problems	arose	from	this	attempt	of	library	sciences	to	organize	the	whole	knowledge.	Three	rules	were	commonly	respected	in	more	natural	classifications:	1)	Everything
classified	must	appear	in	the	catalogue	(which	must	be,	in	principle,	finite	and	complete),	2)	there	is	no	empty	class,	3)	nothing	can	belong	to	more	than	one	class.	Generally,	these	rules	are	not	respected	in	library	classifications.	To	face	the	extraordinary	challenge	of	cataloguing	knowledge	growing	indefinitely	throughout	the	course	of	time,	the	big	library	classifications
designed	at	the	end	of	the	19th	century	adopted	the	principle	of	decimalization.	This	system	was	used	because	decimal	numbers,	used	as	numeral	items,	authorize	indefinite	extensions	of	classifications.	Suppose	you	start	with	10	main	classes,	from	0	to	9.	If	you	add	a	zero	to	each	number,	you	get	the	possibility	of	forming	100	classes	(from	00	to	99)	and	if	you	go	on,	you	can
obtain	1000	classes	(from	000	to	999).	Then	you	can	also	put	a	comma	or	a	point,	and	define	items	like:	150.234.	After	the	point,	the	sequence	of	numbers	is	potentially	infinite	and	you	can	go	as	far	as	is	needed.	Another	difference	is	that	library	classifications	can	sometimes	allow	for	vacant	classes	in	their	hierarchy,	and	also	can,	assume	the	inscription	of	classified	subjects	in
several	places.	Vacant	classes	are	used	because	a	librarian	must	manage	some	place	for	new	documents	that	are	still	temporarily	unclassified.	Multiple	inscriptions	are	also	used	because	readers,	who	sometimes	do	not	know	exactly	what	they	are	looking	for,	need	to	have	a	broad	ranging	accesses	to	knowledge.	This	made	made	way	for	the	existence	of	entries	like	author,
subject,	time,	place,	and	so	forth.	The	previous	requirement	of	decimalization	is	obvious	in	the	Dewey	Decimal	Classification	(DDC)	proposed	by	Melvil	Dewey	in	1876	(Béthery	1982).	This	classification	is	made	up	of	ten	main	classes	or	categories,	each	of	them	being	divided	into	ten	secondary	classes	or	subcategories.	These	last	ones	contain	in	turn	ten	subdivisions.	The
partition	of	the	ten	main	classes	thus	gives	successively	100	divisions	and	1000	sections.	DDC	—	main	sections	000	–	Computer	Science,	Information	and	General	Works	100	–	Philosophy	and	Psychology	200	–	Religion	300	–	Social	Sciences	400	–	Language	500	–	Science	(including	Mathematics)	600	–	Technology	and	Applied	Science	700	–	Arts	and	Recreation	800	–	Literature
900	–	History,	Geography	and	Biography	In	the	same	way,	the	Universal	Decimal	Classification	(UDC)	of	Otlet	and	La	Fontaine	globally	presents	the	same	hierarchical	organization,	except	in	the	fourth	nodal	class,	which	is	left	empty	(thus,	applying	the	previous	principle	of	vacant	classes).	As	librarians	have	rapidly	observed,	one	undesirable	consequence	of	such	decimal
schemes	is	the	increasing	fragmentation	of	subjects	as	taxonomist’s	work	proceed.	For	example,	the	Dewey	Classification,	though	having	this	useful	advantage	of	being	infinitely	extendible,	turns	out	rapidly	to	be	a	list	or	a	nomenclature.	This	is	also	the	case	of	the	UDC	of	Otlet	and	La	Fontaine,	and	of	all	the	classifications	of	the	same	type.	A	first	attempt	to	make	up	for	such	a
disadvantage	has	consisted	of	allowing	some	junctions	between	categories	in	the	classification.	A	second	one	is	the	possibility	of	using	some	tables	(7	in	the	DDC)	to	aid	in	the	search	of	a	complex	object,	which	may	be	located	in	different	sites.	For	instance,	a	book	of	poetry,	written	by	various	poets	from	around	the	world,	would	appear	in	several	classes,	indexed	thanks	to	the
tables.	In	general,	DDC	used	to	combine	elements	from	different	parts	of	the	structure,	in	order	to	construct	a	number	representing	the	subject	content.	This	one	often	combines	2	or	more	subject	elements	with	linking	numbers	and	geographical	and	temporal	elements.	The	method	consists	of	forming	a	new	item	rather	than	drawing	upon	a	list	containing	each	class	and	its
meaning.	For	example,	330	(for	Economics)	+	9	(for	Geographic	Treatment)	+	04	(for	Europe)	and	the	use	of	‘/’	gives	330/94	(European	Economy).	Another	example	is	the	following:	973	(for	United	States)	+	05	(division	for	periodicals)	and	the	use	of	the	point	‘.’	gives	973.05	(periodicals	concerning	the	United	States	generally).	Other	specific	features	occur	in	library
classifications,	which	tend	to	make	them	very	different	from	classical	scientific	taxonomies.	One	spectacular	difference	with	hierarchical	classifications	in	Zoology	or	Botany	is,	as	we	have	already	seen,	that	it	is	possible	for	subjects	to	appear	in	more	than	one	class.	For	example,	in	DDC,	a	book	on	Mathematics	could	appear	in	the	372.7	section	or	in	the	510	section,	depending
on	if	the	book	is	a	monograph	instruction	for	teachers	on	how	to	teach	mathematics,	or	a	mathematics	textbook	for	children.	Another	difference	is	a	relative	flexibility	of	library	classifications.	Though	there	exist	improvements,	UDC	and	DDC,	like	most	of	the	classifications	constructed	at	the	same	time	(see	Bliss	1929)	are	based	on	a	perception	of	knowledge	and	of	the
relationships	between	academic	disciplines	extant	from	1890	to	1910.	Moreover,	though	updated	regularly,	UDC	and	DDC,	as	decimal	systems,	are	less	hospitable	to	the	addition	of	new	subjects.	These	kinds	of	classification	are	based	on	fixed	and	historically	dated	categories.	One	may	observe,	for	example,	that	none	of	the	main	concepts	of	our	present	library	science	(digital
library,	knowledge	organization,	automatic	indexing,	information	retrieval,	and	so	forth)	were	included	in	the	index	of	the	2005	UDC	edition,	and	that	technical	taxonomies	generally	require	more	complex	features	(Dobrowolski	1964).	4.	Ranganathan	and	the	PMEST	Scheme	There	have	been	many	pursuits	to	solve	the	aforementioned	librarian	problems.	Some	of	them	are	well
known	since	the	middle	of	the	20th	century.	In	the	course	of	the	20th	century,	new	modes	of	indexing	and	original	classification	schedules	appeared	in	library	science	with	the	Indian	librarian	Shiyali	Ramamrita	Ranganathan	(1933,	2006)	and	his	faceted	classification	–	also	called	“Colon	classification”	(CC),	because	of	its	use	of	the	colon	to	indicate	relations	between	subjects	in
the	former	edition.	Ranganathan	was	at	first	a	mathematician	and	knew	little	about	the	library.	But	he	took	charge	of	the	Madras	University	Library,	and	was	then	deputed	by	his	University	to	study	Library	Science	in	London.	There,	he	attended	the	School	of	Librarianship	in	the	University	College	and	discovered,	as	he	said	later,	the	“charm	of	classifications”,	and	also	its
problems.	He	saw	very	quickly	that	Decimal	Classifications	did	not	give	satisfaction	to	users.	On	the	opposite,	he	had	the	vision	of	a	meccano	set,	where,	instead	of	having	ready-made	rigid	toys,	one	can	construct	them	with	a	few	fundamental	components.	This	made	him	think	of	a	new	kind	of	classification.	It	appeared	to	Ranganathan	that	the	new	theory	might	be	organized	at
the	higher	level	in	5	fundamental	categories	(FC)	called	facets:	Personality,	Matter,	Energy,	Space	and	Time−in	summary	PMEST.	In	each	isolate	facet		a	Compound	Subject	is	deemed	to	be	a	manifestation	of	one	(and	only	one)	of	one	or	other	of	the	five	fundamental	categories.	There	is	also	subfacets,	so	that	the	facet	scheme	PMEST	and	the	subfacets	we	may	form	from	it,	are
then	used	to	sort	subclasses	in	the	main	classes	of	the	classification.	The	difference	with	previous	classifications	is	in	the	way	one	defines	‘subfacets’.	Rather	than	simply	dividing	the	main	classes	into	a	series	of	subordinate	classes,	one	subdivides	each	main	class	by	particular	characteristics	into	facets.	Facets,	labeled	by	Arabic	numbers,	are	then	combined	to	make	subordinate
classes	as	needed.	For	example,	Literature	may	be	divided	by	the	characteristic	of	language	into	the	facet	of	Language,	including	English,	German,	and	French.	It	may	also	be	divided	by	form,	which	yields	the	facet	of	Form,	including	poetry,	drama	and	fiction.	So	CC	contains	both	basic	subjects	and	their	facets,	which	contain	isolates.	A	basic	subject	stands	alone,	for	example:
Literature	in	the	subject	English	Literature,	while	an	isolate,	in	contrast,	is	a	term	that	modifies	a	basic	subject,	for	example,	the	term	‘English’.	Every	isolate	in	every	facet	must	be	a	manifestation	of	one	of	the	five	fundamental	categories	in	the	PMEST	scheme.	The	advantages	of	the	CC	are	numerous.	The	first	one	is	a	greater	flexibility	in	determining	new	subjects	and	subject
numbers.	A	second	is	the	concept	of	phases,	which	allows	taxonomists	to	readily	combine	most	of	the	main	classes	in	a	subject.		Consider	for	example	a	subject	like	Mathematics	for	biologist.	In	this	case,	single	class	number	enumerative	systems,	as	those	predominating	in	US	libraries,	tend	to	force	classifiers	to	choose	either	Mathematics	or	Biology	as	the	main	subject.
However,	CC	supplies	a	specific	notation	to	indicate	this	be-phased	condition.	Indeed,	some	problems	remain	unsolved.	In	CC,	facets,	that	is,	small	components	of	larger	entities	or	units	are	similar	to	flat	faces	of	a	diamond	which	reflect	the	underlying	symmetry	of	the	crystal	structure,	so	that	the	general	structure	of	Ranganathan	Classification,	as	that	of	a	faceted	classification
in	general,	is	a	kind	of	permutohedron.	In	principle,	all	descriptions	may	be	done,	whatever	the	order	of	them.	For	example,	if	we	have	to	classify	a	paper	speaking	about	seasonal	variations	of	the	concentration	of	noradrenaline	in	the	tissue	of	the	rat,	we	must	get	the	same	access	if	we	have	the	direct	sequence:	(1)	Seasonal,	variations,	concentration,	noradrenaline,	tissue,	rat,
or	the	reversed	one:	(2)	Rat,	tissue,	noradrenaline,	concentration,	variations,	seasonal.	In	mathematical	words,	this	means	clearly	that	the	underlying	structure	that	makes	this	transformation	possible	must	be	a	commutative	group.	But	this	is	not	always	the	case,	and	for	some	dihedral	groups,	this	structure	is	even	forbidden.	Another	potential	worry	is	that	the	PMEST	scheme,
which	certainly	has	some	connections	with	Indian	thought,	is	far	from	being	universally	accepted	(see	De	Grolier	1962)	and	has	not	been	very	often	implemented	in	libraries,	even	in	India.	So,	in	spite	of	all	the	improvements	they	receive	in	the	course	of	time,	a	lot	of	problems	have	been	raised	in	front	of	library	classifications.	In	particular,	library	classifications	will	be	strongly
questioned	in	the	20th	century	by	the	proliferating	development	of	the	knowledge.	First,	the	ceaseless	flux	of	new	documents	forbids	a	stiff	topology	for	classifications.	The	problem,	then,	is	to	know	how	to	construct	evolutionary	structures.	Second,	the	successive	orderings	of	the	knowledge	(groupings	and	revisions	and	not	only	ramifications)	has	called	relational	powerful	and
automated	documentary	languages.	Classifications	still	remain	necessary,	because	documentary	languages	cannot	do	everything.	So	the	problem	is	still	open.	But,	with	the	big	development	of	mathematics	in	the	last	century,	this	general	problem,	which	is	the	great	problem	of	order,	has	to	be	investigated	by	the	means	of	mathematical	structures.	5.	Order	and	Mathematical
Models	First	attempts	to	study	orders	in	mathematics	began	to	develop	at	the	end	of	the	19th	century	with	Peano,	Dedekind	and	Cantor	(especially	with	his	theory	of	ordinals,	which	are	linear	ordered	sets).		They	go	on	with	Peirce	(1880)	and	Shröder	(1890)	and	their	works	around	the	question	of	an	algebra	of	logic.	Then,	in	the	first	part	of	the	20th	century,	comes	the	notion	of
partial	order	with	an	article	of	MacNeille	(1937)	and	the	famous	work	of	G.	Birkhoff	(1967)	who	introduced	the	notion	of	lattice,	algebraically	developed	later	in	the	great	book	of	Rasiowa	and	Sikorski	(1970).	During	the	same	period,	mathematical	models	of	hierarchical	classifications,	which	have	been	investigated	in	the	USA	by	Sokal	and	Sneath	(1963,	1973)	or,	in	England,	by
Jardine	and	Sibson	(1971)	were	developed	in	France	in	the	works	of	Barbut	and	Monjardet	(1970),	Lerman	(1970,	1981),	and	Benzécri	(1973).	All	these	works	supposed	the	big	last	century	advances	in	mathematical	order	theory:	especially	the	papers	of	Birkhoff	(1935),	Dubreil-Jacotin	(1939),	Ore	(1942,	1943),	Krasner	(1953-1954)	and	Riordan	(1958).	The	Belgian	logician	Leo
Apostel	(1963)	and	the	Polish	mathematicians	Luszczewska-Romahnowa	and	Batog	(1965a,	1965b)	have	also	published	important	articles	on	the	subject.	The	more	and	more	important	use	of	computers	in	the	search	of	automatic	classifications	has	also	been,	in	those	years,	a	reason	for	searchers	to	get	interested	in	mathematical	models.	As	there	are	many	forms	of	classifications
in	the	world	of	knowledge	(we	can	find	them,	as	we	have	seen,	in	mathematics,	natural	sciences,	library	and	information	science,	and	so	forth)	there	are	also	many	possible	mathematical	models	for	classifications.	We	begin	with	the	study	of	extensional	structures.	a.	Extensional	Structures	In	order	to	clarify	the	situation,	we	start	with	the	weakest	form	of	them	and	move	to
stronger	forms.	Mathematics	allows	us	to	begin	with	very	few	axioms,	that	usually	define	weak	general	structures,	and	afterwards,	by	adding	new	conditions,	one	can	get	other	properties	and	stronger	models.	In	our	case,	the	weakest	structure	is	just	a	hypergraph	H	=	(X,P)	in	the	sense	of	Berge	(1970),	with	X	a	set	of	vertices	and	P	a	set	of	nonempty	subsets	called	edges	(See
Figure	3).	Figure	3:	A	Hypergraph	In	this	case,	the	set	of	edges	P	does	not	necessarily	cover	the	set	X,	and	some	nodes	(vertex	of	degree	zero),	may	have	no	link	to	some	edge.	Assume	the	following	conditions:	(C0)				X	∈	P,	(C1)				For	all	x	∈	P,	{x}	∈	P,	Accordingly,	we	have	a	system	of	classes	(in	the	sense	of	Brucker-Barthélemy	2007).	Add	now	the	following	new	conditions:	for
every	Pi	∈	P:	(C2)						Pi	∩	Pj	=	Ø,	(C3)						∪	Pi	=	X,	Then	P	is	a	partition	of	X	and	the	Pi	are	the	blocks	of	the	partition	P.	Let	now	P(X)	be	the	set	of	partitions	on	a	nonempty	finite	set	X.	We	may	define	on	P(X)	a	partial	order	relation	≤	(reflexive,	antisymmetric	and	transitive)	such	that	P(X),	≤)	is	a	lattice	in	the	sense	of	Birkhoff	(1967),	that	is,	a	partial	order	where	every	pair	of
elements	has	the	same	least	upper	bound	and	the	same	greatest	lower	bound.	Then,	one	can	prove	that	all	the	chains	(all	the	linearly	ordered	sequences	of	partitions)	of	this	lattice	are	equivalent	to	hierarchical	classifications.	So,	the	set	C(X)	of	all	these	chains	is	exactly	the	set	of	all	hierarchical	classifications	on	a	set.	This	set	C(X)	has	itself	a	mathematical	structure:	it	is	a
semilattice	for	set	intersection.	This	model	allows	us	to	get	all	the	possible	partitions	of	P(X)	and	all	the	possible	chains	of	C(X)	(See	Figure	4).	Figure	4:	The	lattice	of	partitions	of	a	4-element	set.	A	first	problem	is	that	such	partitions	are	very	numerous.	For	|X|	=	9,	for	example,	there	is	already	21147	partitions.	So,	when	we	want	to	classify	some	domain	of	objects	(plants,
animals,	books,	and	so	forth),	it	is	not	very	easy	to	examine	what	classification	is	the	best	one	among,	say,	several	thousands	of	them.	A	second	problem	is	that	the	world	is	not	made	of	chains	of	partitions.	If	it	were,	of	course,	the	game	would	be	over.	Everything	could	be	inserted	in	some	hierarchical	classification.	But,	the	real	world	has	no	reason	to	present	itself	as	a
hierarchical	classification.	In	the	real	world,	we	have	generally	to	deal	with	quite	chaotic	entities,	complicated	fuzzy	classes	and	poor	structured	objects,	all	that	form	what	we	can	call	‘rough	data’.	So	when	we	want	to	get	a	clear	order,	we	have	to	construct	it,		such	that	it	is	extracted	from	the	complicated	data.	For	that,	we	have	to	compare	objects,	to	know	the	degree	to	which
they	are	similar,	and	to	do	so,	we	need	of	course	a	notion	of	‘similarity’.	In	order	to	make	empirical	classifications	we	must	evaluate	the	similarities	or	dissimilarities	between	elements	to	be	classified.	In	the	history	of	taxonomic	science,	Buffon	(1749)	and	Adanson	(1757)	have	tried	to	understand	the	meaning	of	this	evaluation	in	the	following	way.	First,	they	claim,	we	have	to
measure	the	distance	between	the	objects	by	the	means	of	some	index,	so	that	we	can	build	classes.	Afterwards,	we	have	to	measure	the	distance	between	classes	themselves,	so	that	we	can	group	some	classes	into	classes	of	classes,	and	so	replace	the	initial	set	of	objects	with	an	ordered	set	of	classes	that	is	less	numerous	than	them.	What	old	taxonomists	were	doing,	only
basis	of	observation,	can	now	be	carried	out	with	the	help	of	mathematics,	using	a	modern	notion	of	distance.	Lerman	(1970)	and	Benzécri	(1973)	showed	that	a	hierarchical	classification,	that	is,	a	chain	of	partitions,	is	nothing	but	a	particular	kind	of	distance	or,	a	particular	kind	of	dissimilarity	(Van	Cutsem	1994).	It	is	an	ultrametric	distance,	which	gives	tree	representations
(Barthélemy	and	Guénoche	1988)	and	also	has	the	special	property	to	correspond	exactly	with	the	chain,	so	that,	when	considering	all	the	chains,	the	set	of	their	corresponding	distance	matrices	makes	a	semiring	(R,	+,	×)	when	we	interpret	the	lattice	operations	min	and	max	in	an	anusual	but	clever	manner	(+	for	min,	×	for	max)	(Gondran	1976).	Problems	arise	when	the
distance	between	the	objects	classified	is	not	ultrametric.	In	such	cases,	we	have	to	choose	the	closest	ultrametric	smaller	than	the	given	distance,	and	so,	access	to	the	best	hierarchical	classification	we	can	get	and	which	is	the	closest	one	to	the	data.	However,	this	kind	of	approach	leads,	in	general,	to	relatively	unstable	classifications.	Indeed,	there	are	two	kinds	of	instability
for	classifications.	The	first,	Intrinsic	instability,,is	associated	to	the	plurality	of	methods	(distances,	algorithms	and	so	forth)	that	can	be	used	to	make	the	classifications	of	objects.	The	second	is	extrinsic	instability,	which	is	connected	to	the	fact	that	our	knowledge	is	changing	with	time,	so	the	definitions	of	objects	(or	attributes	of	the	objects)	are	evolving.	An	answer	to	the
question	of	intrinsic	instability	is	a	theorem	of	Lerman	(1970)	which	says	that	if	the	number	of	attributes	(or	properties)	possessed	by	the	objects	of	a	set	X	is	constant,	the	associated	quasi-order	given	by	any	natural	metric	is	the	same.	But	this	result	has	two	limits.	First,	when	the	sample	variance	of	the	number	of	attributes	is	a	big	one,	of	course,	the	stability	is	lost	and	second,
if	we	classify	the	attributes,	instead	of	classifying	the	objects,	the	reverse	is	not	true.	For	extrinsic	instability	the	answers	are	more	difficult	to	find.	We	may	appeal	to	methods	used	in	library	decimal	classifications	(UDC,	Dewey,	and	so	forth),	which	make	possible	infinite	ramified	extensions,	but	these	classifications,	as	we	have	seen,	are	apt	to	assume	that	higher	levels	are
invariant	and	have	also	the	disadvantage	to	be	enumerative	and	to	degenerate	rapidly	into	simple	lists.	Also,	pseudo-complemented	structures	(Hilman	1964)	that	admit	some	kinds	of	waiting	boxes	(or	compartments)	for	indexing	things	that	are	not	yet	classified.	We	get	as	well	structures	whose	transformations	obey	certain	rules	that	have	been	fixed	in	advance.	That	is	the	case
of	Hopcroft	3-2	trees	(Aho,	Hopcroft,	Ulmann	1983)	for	instance,	or	of	structures	close	to	these	ones	(Larson	and	Walden,	1979).	In	recent	years,	new	models	for	making	classifications	came	from	conceptual	formal	analysis	(Barwise	and	Seligman,	2003),	computer	science	or	views	using	non-classical	logics	in	the	domain	of	formal	ontologies	(Smith	1997,	2003).	In	computer
science,	for	example,	the	concept	of	Abstract	Data	Type	(ADT),	related	to	the	concept	of	Data	Abstraction,	important	in	object-oriented	programming,	may	be	viewed	as	a	generalization	of	mathematical	structures.	An	ADT	is	a	mathematical	model	for	data	types,	where	a	data	type	is	defined	by	its	behavior	from	the	point	of	view	of	a	user	of	the	data.	More	formally,	an	ADT	may	be
defined	as	a	“class	of	objects	whose	logical	behavior	is	defined	by	a	set	of	values	and	a	set	of	operations”	(Dale-Walker	1996),	which	is	strictly	analogous	to	algebraic	structures	in	mathematics.	So,	if	we	are	not	satisfied	by	a	rough	classification	like	the	partition	into	collections,	streams	and	iterators	(support	loops	accessing	data	items)	and	relational	data	structures	that	capture
relationships	between	data	items,	we	must	admit	that	ADT	can	also	be	regarded	as	a	generalized	approach	of	a	number	of	algebraic	structures,	such	as	lattices,	groups,	and	rings	(Lidi	2004).	Hence,	classifications	of	ADT	turn	into	classifications	in	algebraic	specifications	of	ADT	(Veglioni	1996).	In	this	context,	computer	science	adds	nothing	to	mathematics	and	the	problem	is
now	that	a	classification	of	mathematical	structures	using,	for	instance,	Category	theory,	as	Pierce	(1970)	tried	does	not	bring	a	sufficient	answer	because	a	category	may	exist	while	its	objects	are	not	necessarily	constructible	(Parrochia-Neuville	2013).	So,	none	of	the	previous	approaches	is	very	convincing	for	solving	the	basic	problem,	which	always	remains	the	same.	We	are
lacking	a	general	theory	of	classifications,	which	would	only	be	able	to	study	and,	in	the	best	case,	solve	some	the	main	problems	of	classification.	b.	A	Glance	at	an	Intensional	Approach	Instead	of	making	partitions	by	dividing	a	set	of	entities,	so	that	the	classes	obtained	in	this	way	are	extensional	classes,	as	we	saw	in	the	previous	section,	we	can	instead	proceed	by	associating
a	description	to	a	set	of	entities.	In	this	case,	the	classes	are	called	intensional	classes.	Aristotle	himself	mixed	the	two	points	of	view	in	his	logic	but	Leibniz	was	the	first	to	propose	a	purely	intensional	interpretation	of	classes.	For	a	long	time,	that	view	was	a	minority	and	has	never	won	unanimous	support	among	the	Ancient	philosophers	and	logicians	(as	the	numerous
discussions	between	Aristotle	and	Plato,	Ramus	and	Pascal,	Jevons	and	Joseph	demonstrate).	However,	the	development	of	computer	science	brought	this	view	back,	since	for	declarative	languages	and	particularly	object-oriented	languages,	pure	extensional	classes	or	sets	are	rather	uncommon.	In	this	approach,	the	intension	can	be	given	either	a	priori,	for	example	by	a	human
actor	from	his	knowledge	of	the	domain,	or	a	posteriori,	when	it	is	deduced	from	the	analysis	of	a	set	of	objects.	In	object-oriented	modeling	and	programming,	classes	are	traditionally	defined	a	priori,	with	their	extension	mostly	derived	at	running	stage.	This	is	usually	done	manually	(intension	being	represented	by	logical	predicates	or	tags),	but	techniques	for	a	posteriori	class
discovery	and	organization	also	exist.	In	the	context	of	programming	languages,	they	deal	with	local	class	hierarchy	modification	by	adding	interclasses	and	use	similarity-based	clustering	techniques	or	the	Galois	lattice	approach	(Wille	1996).	When	there	is	an	unrelated	collection	of	sets,	which	is	the	case	in	artifact-based	software	classification,	an	issue	is	to	compare	and
organize	these	sets	simply	by	inclusion,	or	to	apply	conceptual	clustering	techniques.	However,	most	of	objected	oriented	languages	are	concerned	with	hierarchies,	whose	structure	may	be	a	tree,	a	lattice,	or	any	partial	order.	The	reason	is	that	such	structures	reflect	the	variety	of	languages,	some	of	them	admitting	multiple	inheritance	(C++,	Eiffel),	others	only	single
inheritance	(Smalltalk).	Java	has	a	special	policy	concerning	this	point:	it	admits	two	kinds	of	concepts,	classes	and	interfaces,	with	single	inheritance	for	classes	and	multiple	inheritance	for	interfaces.	The	viewpoint	of	Aristotle	was	the	following:	the	division	must	be	exhaustive,	with	parts	mutually	exclusive,	and	an	indirect	consequence	of	Aristotle’s	principles	is	that	only	leaves
of	the	hierarchy	should	have	instances.	Furthermore,	the	divisions	must	be	based	on	a	common	concern	whose	modern	name	is	the	‘discriminator’	in	Unified	Modeling	Language	(UML).	But	usual	programming	practices	do	not	necessarily	satisfy	those	principles.	Multiple	inheritance,	for	example,	is	contradictory	with	the	assumption	of	mutually	exclusive	parts,	and	instances
may	in	general	be	directly	created	from	all	(non-abstract)	classes.	Direct	subclasses	of	a	class	can	be	derived	according	to	different	needs	with	different	discriminators,	but	there	is	no	evidence	that	this	approach	leads	to	relevant	classifications.	Objected	oriented	approaches,	which	transgress	Aristotelian	principles,	are	almost	always	practical	storage	modes	but	do	not	satisfy
the	main	requisites	of	good	classifications.	There	are	main	principles	that	yield	good	classification,	which	are	described	in	the	intensional	perspective.	First–with	Apostel	[1963]–	are	some	basic	definitions.	From	an	intensional	viewpoint,	a	division	(or	partition)	is	a	closed	formula	F,	which	contains	some	assertion	of	the	type	(P	⊃	(Q1	∨	Q2	∨…∨	Qn)).	So,	a	classification	is	a
sequence	of	implicative-disjunctive	propositions	which	takes	the	following	form:	everything	which	has	the	property	P	has	also	one	of	the	n	properties	Q1	…	Qn.	Everything	which	has	the	property	Qr		has	also	the	property	S,	and	so	on	(Apostel	1963,	188).	A	division	is	essential	if	the	individuals	having	the	property	P	–	and	only	this	individual	–	may	also	have	one	of	the	properties
Qi.	So,	we	can	see	that	there	are	degrees	in	essentiality	insofar	as	the	number	of	individuals	having	the	Q’s	without	having	the	P’s	is	greater	or	less.	At	every	level,	a	classification	may	be	probably	or	necessarily	essential	or	exhaustive,	or	exclusive.	We	call	intensional	weight	w(P)	of	a	property	P,		the	set	of	disjunctions	implied	by	this	property	(with	necessity,	factuality	or
probability).	Properties	defining	classes	in	the	same	level	may	have	extremely	variable	intensional	weights.	The	basis	of	a	division	is	the	constant	relation	R,	if	any,	between	the	properties	of	two	different	classes	of	this	division.	A	basis	of	division	is	(partially	or	totally)	exhausted	in	some	level	insofar	as,	for	this	level,	we	do	not	find,	in	any	case,	true	disjunctive	propositions	that
are	implied	by	the	properties	of	this	level	and	whose	terms	are	connected	by	this	very	relation	R.	A	division	is	said	to	follow	another	one	immediately	(or	to	be	immediately	subsequent)	if,	for	all	P	properties	of	the	first,	and	for	all	Q	properties	of	the	second	that	are	disjunctively	implied	by	the	P’s,	there	exists	no	sequence	of	R	properties	disjunctively	implied	by	the	P’s	and
disjunctively	implying	the	Q’s.	The	form	of	a	property	defining	a	class	is	the	logical	form	of	this	property	(conjunction	of	properties,	disjunction	of	properties,	negation	of	properties,	single	property).	For	Apostel,	an	optimal	classification	should	satisfy	the	following	requisites:	Every	level	needs	a	basis	for	division;	No	new	basis	for	division	shall	be	introduced	before	the	previous
one	is	exhausted;	Every	division	is	essential;	Intensional	weights	of	classes	in	a	given	level	are	comparable	and	relations	between	intensional	weights	of	subsequent	division	properties	in	the	classification	must	be	constant.	Properties	used	to	define	classes	are	conjunctive	ones,	and	not	negative	ones.	From	the	intensional	viewpoint,	divisions	must	be	immediately	subsequent.	In
real	domains,	these	requirements,	or	some	of	them,	fail	to	hold.	Levels	are	often	extensionally	equivalent	but	intensionally,	the	basis	of	division,	the	intensional	weight,	and	so	forth	may	change	or	not.	A	natural	classification	is	such	that	the	definition	of	the	domain	classified	determines	in	one	and	the	same	way	the	choice	of	the	criteria	of	classification.	It	means	that	the
fundamental	set	may	be	divided	such	that	the	division	in	the	first	level	of	the	classification	is	an	essential	and	subsequent	one.	Intensional	and	extensional	classifications	are	intimately	related.	Gathering	entities	in	sets	to	produce	extensional	classes	implies	tagging	these	entities	by	their	membership	to	these	classes.	But,	intensional	classes,	built	according	to	these	descriptions,
have	an	extension,	which	may	be	different	from	the	initial	extensional	classes.	So,	in	fact,	both	perspectives	are	not	totally	isomorphic	and	from	Peirce	(Hulwitt	1997)	to	Quine	(1969),	and	presently,	the	question	of	natural	classes	remains	an	open	and	somewhat	controversial	question.	6.	The	Idea	of	a	General	Theory	of	Classifications	The	idea	of	a	general	theory	of	classifications
is	not	new.	Such	a	project	has	been	anticipated	by	Kant’s	logic	at	the	end	of	the	18th	century.	Then	it	was	followed	by	many	attempts	to	classify	sciences	at	the	beginning	of	the	19th	century	(Kedrov	1977)	and	had	been	posed	by	Auguste	Comte	in	his	Cours	de	philosophie	positive	(Comte	1975)	as	a	general	theory	based	on	the	study	of	symmetries	in	nature.	Comte	was	inspired
by	mathematician	Gaspard	Monge	and	his	classification	of	surfaces	in	geometry.	However,	this	remains,	in	the	work	of	Comte,	a	wishful	thought.	In	the	same	way,	the	French	naturalist	Augustin-Pyramus	de	Candolle,	published	in	1813	an	Elementary	Theory	of	Botany,	a	book	in	which	he	introduced	the	term	‘taxonomia’,	used	in	this	work	for	the	first	time	(de	Candolle	1813).	De
Candolle	showed	that	Botany	had	to	leave	artificial	methods	for	natural	ones,	in	order	to	get	a	method	independent	from	the	nature	of	the	objects.	Unfortunately,	nothing	very	concrete	or	precise	followed	his	remarks.	Moreover,	the	previous	projects	were	only	concerned	with	finite	classifications,	particularly,	biological	ones.	A	higher	and	more	general	view	came	into	light
around	the	1960s	with	the	Belgian	logician	Leo	Apostel.	Apostel	(1963)	wanted	to	write	a	concrete	version	of	Set	theory,	and,	in	order	to	do	that,	needed	axioms	that	allow	him	to	include	in	the	theory	only	the	classes	actually	existing	in	the	world.	As	such,	Apostel	was	led	to	ask	some	questions	about	the	well-known	axioms	of	Zermelo-Fraenkel’s	Set	theory.	He	did	not	reject	the
whole	ZF-axiomatics	but	however	suspected	axioms	like	the	pairing	axiom,	the	axiom	of	separation	and	the	power	set	axiom.	He	also	left	optional	the	axiom	of	infinity	and	had	rather	a	negative	opinion	about	the	axiom	of	choice.	This	project	got	a	new	revival	with	the	recent	book	of	Parrochia-Neuville	(2013).	The	hardships	of	solving	the	problem	of	instability	of	classifications
provided	motivation	for	a	search	for	some	clear	composition	laws	to	be	defined	on	the	set	of	classifications	over	a	set	and	to	a	true	algebra	of	classifications,	if	possible,	which	is	very	difficult	because	this	algebra	would	have	to	be,	in	principle,	commutative	and	non-associative.	This	search	is	all	the	more	crucial	that	a	recent	theorem	proved	by	Kleinberg	(2002)	shows	that	one
cannot	hope	to	find	a	classifying	function	which	would	be	together	scale	invariant,	rich	enough	and	consistent.	This	result	means	that	we	cannot	find	empirical	stable	classifications	by	using	traditional	clustering	methods.	In	the	past,	some	attempts	have	been	made	to	formalize	non-commutative	parenthesized	products:	Comtet	(1970)	and	Neuville,	in	the	1980s	used	the
Lukasiewicz’s	Reverse	Polish	Notation	(RPN),	named	also	Postfix	Notation,	whose	advantage	is	not	only	to	make	brackets	or	parentheses	superfluous,	but	also	to	perform	calculations	on	trees	in	the	required	order.	But,	a	general	algebra	of	classifications	on	a	set	is	not	known,	even	if	some	new	models−Loday’s	dendriform	algebras,	for	example,	which	work	very	well	for	trees
(See	Dzhumadil’daev-Löfwall	2002)−are	good	candidates.	In	any	event,	we	are	invited	to	look	for	it,	for	two	reasons.	First,	the	world	is	not	completely	chaotic	and	our	knowledge	is	evolving	according	to	some	laws.	Second,	there	exist	quasi-invariant	classifications	in	physics	(elementary	particle	classification),	chemistry	(Mendeleyev	table	of	Elements),	crystallography	(the	232
groups	of	crystallographic	structures)	among	others.	Most	of	these	good	classifications	are	based	on	some	mathematical	structures	(Lie	groups,	discrete	groups,	and	so	forth.).	To	address	questions	concerning	classification	theory,	and	clarify	the	different	domains	of	it,	one	may	propose	this	final	view	(See	Figure	6):	When	our	mathematical	tools	apply	only	to	sense	data,	we	get
phenomenal	classifications	(by	clustering	methods):	these	are	generally	quite	unstable.	When	our	mathematical	tools	deal	with	crystallographic	or	quantum	structures,	we	get	what	we	call,	using	a	Kantian	concept,	noumenal	classifications	(for	instance,	by	invariance	of	discrete	groups	or	Lie	Groups).	These	are	generally	more	stables.	When	we	search	a	general	theory	of
classifications	(including	infinite	ones),	we	are	in	the	domain	of	pure	mathematics.	In	this	field,	ordering	and	articulating	the	infinite	set	of	classifications	comes	to	construct	the	continuum.	Figure	6:	Metaclassification	This	problem	is	far	from	being	solved	because	there	are	a	lot	of	unstable	theories	(Shelah	1978,	1998).	However,	the	recent	work	of	Parrochia-Neuville	(2013)
assumes	the	conjecture	that	a	metaclassification,	that	is,	a	classification	of	all	mathematical	schemes	of	classifications,	does	exist.	The	reason	is	that	all	these	forms	may	be	expressed	as	ellipsoids	of	an	n-dimensional	space	(Jambu	1983)	that	must	converge	necessarily	on	a	point,	the	index	of	the	classification.	If	the	real	proof	comes,	this	will	give	a	theorem	of	existence	of	such	a
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Princeton's	WordNet5.0	/	3	votescategorization,	categorisation,	classification,	compartmentalization,	compartmentalisation,	assortmentnounthe	act	of	distributing	things	into	classes	or	categories	of	the	same	typeclassification,	categorization,	categorisationnouna	group	of	people	or	things	arranged	by	class	or	categoryclassification,	categorization,	categorisation,	sortingnounthe
basic	cognitive	process	of	arranging	into	classes	or	categoriesclassificationnounrestriction	imposed	by	the	government	on	documents	or	weapons	that	are	available	only	to	certain	authorized	peopleWiktionary3.4	/	15	votesclassificationnounThe	act	of	forming	into	a	class	or	classes;	a	distribution	into	groups,	as	classes,	orders,	families,	etc.,	according	to	some	common	relations	or
attributes.Etymology:	From	classification.Wikipedia4.8	/	4	votesClassificationClassification	is	a	process	related	to	categorization,	the	process	in	which	ideas	and	objects	are	recognized,	differentiated,	and	understood.ChatGPT0.0	/	0	votesclassificationClassification	is	the	act	or	process	of	categorizing	or	arranging	entities,	objects	or	information	based	on	similarities	or	shared
characteristics.	In	various	fields,	it	might	refer	to	organizing	data	into	different	categories	for	the	purpose	of	analysis,	studying	or	understanding.Webster	Dictionary4.4	/	5	votesClassificationnounthe	act	of	forming	into	a	class	or	classes;	a	distibution	into	groups,	as	classes,	orders,	families,	etc.,	according	to	some	common	relations	or	affinitiesEtymology:	[Cf.	F.
classification.]Wikidata3.3	/	3	votesClassificationClassification	is	a	figure	of	speech	linking	a	proper	noun	to	a	common	noun	using	the	or	other	articles.U.S.	National	Library	of	Medicine2.8	/	4	votesClassificationThe	systematic	arrangement	of	entities	in	any	field	into	categories	classes	based	on	common	characteristics	such	as	properties,	morphology,	subject	matter,
etc.Dictionary	of	Military	and	Associated	Terms3.8	/	4	votesclassificationThe	determination	that	official	information	requires,	in	the	interests	of	national	security,	a	specific	degree	of	protection	against	unauthorized	disclosure,	coupled	with	a	designation	signifying	that	such	a	determination	has	been	made.	See	also	security	classification.	Entomology0.0	/	0	votesClassificationis
the	systematic	arrangement	of	insects	(or	other	animals	or	plants)	in	series	showing	their	relation	or	agreement	in	structure,	life	habits	or	other	characters	forming	the	basis	of	the	"classification."Matched	CategoriesBritish	National	CorpusNouns	FrequencyRank	popularity	for	the	word	'CLASSIFICATION'	in	Nouns	Frequency:	#1915Usage	in	printed	sourcesFrom:	How	to
pronounce	CLASSIFICATION?How	to	say	CLASSIFICATION	in	sign	language?NumerologyChaldean	NumerologyThe	numerical	value	of	CLASSIFICATION	in	Chaldean	Numerology	is:	8Pythagorean	NumerologyThe	numerical	value	of	CLASSIFICATION	in	Pythagorean	Numerology	is:	5Phil	Miller:The	IARC	classification	of	glyphosate	is	inconsistent	with	the	findings	of	regulatory
bodies	in	the	United	States	and	around	the	world,	and	it	is	not	a	sound	basis	for	any	regulatory	action.Avril	Haines:It	is	my	view	that	deficiencies	in	the	current	classification	system	undermine	our	national	security,	as	well	as	critical	democratic	objectives,	by	impeding	our	ability	to	share	information	in	a	timely	manner.Bradley	Podliska:When	I	asked	him,'	Hey,	what	here	is
classified,	what	classification	manual	did	you	use	?'	he	said,'	I	didn't	use	a	classification	manual.'	I	said,'	Well,	honestly	?	Like	you	could	have	gotten	that	information	from	Wikipedia	that	I	put	in	there.	How	is	this	classified	?'	And	he	--	he	backed	down.	He	said,'	Look,	it's	not	classified,	it's	just	sensitive	information.'	And	I	left	it	at	that.	And	the	next	thing	I	know	I	was	being
charged	with	it	for	a	security	violation.Michael	Flynn:This	over-classification	excuse	is	not	an	excuse,	if	it's	classified,	it's	classified.Susanna	Toivanen:The	classification	is	not	so	exact	and	they	don’t	discuss	these	different	types	of	hemorrhagic	stroke.	CLASSIFICATION#1#3692#10000	References	 فينصت Arabicкласіфікацыя,
клясыфікацыяBelarusianкласификацияBulgarianclassificacióCatalan,	ValencianklasifikaceCzechdosbarthiadWelshklassifikationDanishKlassifikationGermanταξινόμηση,	κατάταξηGreekklasadoEsperantoclasificaciónSpanish یدنب 	 هدر PersianluokitteluFinnishclassificationFrenchrangúIrish฀฀฀฀฀฀฀฀HindiosztályozásHungarianklasifikasiIndonesianclassificazioneItalian分類Japanese฀฀,	分
類KoreanpartitioLatinklasifikacijaLithuanianklasifikācijaLatvianкласификацијаMacedonianclassificatieDutchklassifikasjon,	klassifiseringNorwegianklasyfikacjaPolishclassificaçãoPortugueseclasificare,	clasificațieRomanianклассифицирование,	классификацияRussianразредба,	klasifikacija,	razredba,	класификацијаSerbo-
CroatianklasifikáciaSlovakklasifikacijaSloveneklassifikation,	klassificeringSwedish฀฀฀฀฀฀฀฀฀TamilsınıflandırmaTurkishкласифікаціяUkrainianphân	loạiVietnamese	-	Select	-	简体中文	(Chinese	-	Simplified)	繁體中文	(Chinese	-	Traditional)	Español	(Spanish)	Esperanto	(Esperanto)	日本語	(Japanese)	Português	(Portuguese)	Deutsch	(German)	 ةيبرعلا 	(Arabic)	Français	(French)	Русский
(Russian)	฀฀฀฀฀	(Kannada)	฀฀฀	(Korean)	עברית	(Hebrew)	Gaeilge	(Irish)	Українська	(Ukrainian)	 ودرا 	(Urdu)	Magyar	(Hungarian)	฀฀฀฀	฀฀฀฀฀฀	(Hindi)	Indonesia	(Indonesian)	Italiano	(Italian)	฀฀฀฀฀	(Tamil)	Türkçe	(Turkish)	฀฀฀฀฀฀	(Telugu)	฀฀฀฀฀฀฀	(Thai)	Tiếng	Việt	(Vietnamese)	Čeština	(Czech)	Polski	(Polish)	Bahasa	Indonesia	(Indonesian)	Românește	(Romanian)	Nederlands	(Dutch)
Ελληνικά	(Greek)	Latinum	(Latin)	Svenska	(Swedish)	Dansk	(Danish)	Suomi	(Finnish)	 یسراف 	(Persian)	 שידיִי 	(Yiddish)	հայերեն	(Armenian)	Norsk	(Norwegian)	English	(English)	Classification	teaches	a	machine	to	sort	things	into	categories.	It	learns	by	looking	at	examples	with	labels	(like	emails	marked	"spam"	or	"not	spam").	After	learning,	it	can	decide	which	category	new	items	belong
to,	like	identifying	if	a	new	email	is	spam	or	not.	For	example	a	classification	model	might	be	trained	on	dataset	of	images	labeled	as	either	dogs	or	cats	and	it	can	be	used	to	predict	the	class	of	new	and	unseen	images	as	dogs	or	cats	based	on	their	features	such	as	color,	texture	and	shape.Getting	started	with	ClassificationExplaining	classification	in	ml,	horizontal	axis
represents	the	combined	values	of	color	and	texture	features.	Vertical	axis	represents	the	combined	values	of	shape	and	size	features.	Each	colored	dot	in	the	plot	represents	an	individual	image,	with	the	color	indicating	whether	the	model	predicts	the	image	to	be	a	dog	or	a	cat.The	shaded	areas	in	the	plot	show	the	decision	boundary,	which	is	the	line	or	region	that	the	model
uses	to	decide	which	category	(dog	or	cat)	an	image	belongs	to.	The	model	classifies	images	on	one	side	of	the	boundary	as	dogs	and	on	the	other	side	as	cats,	based	on	their	features.Types	of	ClassificationWhen	we	talk	about	classification	in	machine	learning,	we’re	talking	about	the	process	of	sorting	data	into	categories	based	on	specific	features	or	characteristics.	There	are
different	types	of	classification	problems	depending	on	how	many	categories	(or	classes)	we	are	working	with	and	how	they	are	organized.	There	are	two	main	classification	types	in	machine	learning:1.	Binary	ClassificationThis	is	the	simplest	kind	of	classification.	In	binary	classification,	the	goal	is	to	sort	the	data	into	two	distinct	categories.	Think	of	it	like	a	simple	choice
between	two	options.	Imagine	a	system	that	sorts	emails	into	either	spam	or	not	spam.	It	works	by	looking	at	different	features	of	the	email	like	certain	keywords	or	sender	details,	and	decides	whether	it’s	spam	or	not.	It	only	chooses	between	these	two	options.2.	Multiclass	ClassificationHere,	instead	of	just	two	categories,	the	data	needs	to	be	sorted	into	more	than	two
categories.	The	model	picks	the	one	that	best	matches	the	input.	Think	of	an	image	recognition	system	that	sorts	pictures	of	animals	into	categories	like	cat,	dog,	and	bird.	Basically,	machine	looks	at	the	features	in	the	image	(like	shape,	color,	or	texture)	and	chooses	which	animal	the	picture	is	most	likely	to	be	based	on	the	training	it	received.	Binary	classification	vs	Multi	class
classification3.	Multi-Label	ClassificationIn	multi-label	classification	single	piece	of	data	can	belong	to	multiple	categories	at	once.	Unlike	multiclass	classification	where	each	data	point	belongs	to	only	one	class,	multi-label	classification	allows	datapoints	to	belong	to	multiple	classes.	A	movie	recommendation	system	could	tag	a	movie	as	both	action	and	comedy.	The	system
checks	various	features	(like	movie	plot,	actors,	or	genre	tags)	and	assigns	multiple	labels	to	a	single	piece	of	data,	rather	than	just	one.Multilabel	classification	is	relevant	in	specific	use	cases,	but	not	as	crucial	for	a	starting	overview	of	classification.How	does	Classification	in	Machine	Learning	Work?Classification	involves	training	a	model	using	a	labeled	dataset,	where	each
input	is	paired	with	its	correct	output	label.	The	model	learns	patterns	and	relationships	in	the	data,	so	it	can	later	predict	labels	for	new,	unseen	inputs.In	machine	learning,	classification	works	by	training	a	model	to	learn	patterns	from	labeled	data,	so	it	can	predict	the	category	or	class	of	new,	unseen	data.	Here's	how	it	works:Data	Collection:	You	start	with	a	dataset	where
each	item	is	labeled	with	the	correct	class	(for	example,	"cat"	or	"dog").Feature	Extraction:	The	system	identifies	features	(like	color,	shape,	or	texture)	that	help	distinguish	one	class	from	another.	These	features	are	what	the	model	uses	to	make	predictions.Model	Training:	Classification	-	machine	learning	algorithm	uses	the	labeled	data	to	learn	how	to	map	the	features	to	the
correct	class.	It	looks	for	patterns	and	relationships	in	the	data.Model	Evaluation:	Once	the	model	is	trained,	it's	tested	on	new,	unseen	data	to	check	how	accurately	it	can	classify	the	items.Prediction:	After	being	trained	and	evaluated,	the	model	can	be	used	to	predict	the	class	of	new	data	based	on	the	features	it	has	learned.Model	Evaluation:	Evaluating	a	classification	model
is	a	key	step	in	machine	learning.	It	helps	us	check	how	well	the	model	performs	and	how	good	it	is	at	handling	new,	unseen	data.	Depending	on	the	problem	and	needs	we	can	use	different	metrics	to	measure	its	performance.	Classification	Machine	LearningIf	the	quality	metric	is	not	satisfactory,	the	ML	algorithm	or	hyperparameters	can	be	adjusted,	and	the	model	is
retrained.	This	iterative	process	continues	until	a	satisfactory	performance	is	achieved.	In	short,	classification	in	machine	learning	is	all	about	using	existing	labeled	data	to	teach	the	model	how	to	predict	the	class	of	new,	unlabeled	data	based	on	the	patterns	it	has	learned.Examples	of	Machine	Learning	Classification	in	Real	Life	Classification	algorithms	are	widely	used	in
many	real-world	applications	across	various	domains,	including:Email	spam	filteringCredit	risk	assessment:	Algorithms	predict	whether	a	loan	applicant	is	likely	to	default	by	analyzing	factors	such	as	credit	score,	income,	and	loan	history.	This	helps	banks	make	informed	lending	decisions	and	minimize	financial	risk.Medical	diagnosis	:	Machine	learning	models	classify	whether
a	patient	has	a	certain	condition	(e.g.,	cancer	or	diabetes)	based	on	medical	data	such	as	test	results,	symptoms,	and	patient	history.	This	aids	doctors	in	making	quicker,	more	accurate	diagnoses,	improving	patient	care.Image	classification	:	Applied	in	fields	such	as	facial	recognition,	autonomous	driving,	and	medical	imaging.Sentiment	analysis:	Determining	whether	the
sentiment	of	a	piece	of	text	is	positive,	negative,	or	neutral.	Businesses	use	this	to	understand	customer	opinions,	helping	to	improve	products	and	services.Fraud	detection	:	Algorithms	detect	fraudulent	activities	by	analyzing	transaction	patterns	and	identifying	anomalies	crucial	in	protecting	against	credit	card	fraud	and	other	financial	crimes.Recommendation	systems	:	Used
to	recommend	products	or	content	based	on	past	user	behavior,	such	as	suggesting	movies	on	Netflix	or	products	on	Amazon.	This	personalization	boosts	user	satisfaction	and	sales	for	businesses.	Classification	Modeling	in	Machine	LearningNow	that	we	understand	the	fundamentals	of	classification,	it's	time	to	explore	how	we	can	use	these	concepts	to	build	classification
models.	Classification	modeling	refers	to	the	process	of	using	machine	learning	algorithms	to	categorize	data	into	predefined	classes	or	labels.	These	models	are	designed	to	handle	both	binary	and	multi-class	classification	tasks,	depending	on	the	nature	of	the	problem.	Let's	see	key	characteristics	of	Classification	Models:	Class	Separation:	Classification	relies	on	distinguishing
between	distinct	classes.	The	goal	is	to	learn	a	model	that	can	separate	or	categorize	data	points	into	predefined	classes	based	on	their	features.	Decision	Boundaries:	The	model	draws	decision	boundaries	in	the	feature	space	to	differentiate	between	classes.	These	boundaries	can	be	linear	or	non-linear.Sensitivity	to	Data	Quality:	Classification	models	are	sensitive	to	the	quality
and	quantity	of	the	training	data.	Well-labeled,	representative	data	ensures	better	performance,	while	noisy	or	biased	data	can	lead	to	poor	predictions.Handling	Imbalanced	Data:	Classification	problems	may	face	challenges	when	one	class	is	underrepresented.	Special	techniques	like	resampling	or	weighting	are	used	to	handle	class	imbalances.Interpretability:	Some
classification	algorithms,	such	as	Decision	Trees,	offer	higher	interpretability,	meaning	it's	easier	to	understand	why	a	model	made	a	particular	prediction.Classification	AlgorithmsNow,	for	implementation	of	any	classification	model	it	is	essential	to	understand	Logistic	Regression,	which	is	one	of	the	most	fundamental	and	widely	used	algorithms	in	machine	learning	for
classification	tasks.	There	are	various	types	of	classifiers	algorithms.	Some	of	them	are	:	Linear	Classifiers:	Linear	classifier	models	create	a	linear	decision	boundary	between	classes.	They	are	simple	and	computationally	efficient.	Some	of	the	linear	classification	models	are	as	follows:	Non-linear	Classifiers:	Non-linear	models	create	a	non-linear	decision	boundary	between
classes.	They	can	capture	more	complex	relationships	between	input	features	and	target	variable.	Some	of	the	non-linear	classification	models	are	as	follows:	noun	jump	to	other	results	[uncountable]	the	act	or	process	of	putting	people	or	things	into	a	group	or	class	(=	of	classifying	them)a	style	of	music	that	defies	classification	(=	is	like	no	other)Extra	Examplesa	style	of
dancing	that	defies	classificationthe	broad	classification	of	music	into	classical	and	popOxford	Collocations	Dictionaryadjectiveverb	+	classificationclassification	+	nounprepositionphrasesa	system	of	classificationSee	full	entry	[countable]	a	group,	class,	division,	etc.	into	which	somebody	or	something	is	puta	document	with	the	security	classification	‘confidential’The	material
was	put	into	the	highest	security	classification.These	messages	could	be	said	to	fall	under	the	classification	of	‘abuse’.Electric	bikes	are	in	the	same	classification	as	mopeds.The	classification	‘science’	covers	a	great	many	different	subjects.Oxford	Collocations	Dictionaryadjectiveverb	+	classificationclassification	+	nounprepositionphrasesa	system	of	classificationSee	full	entry
[uncountable]	(biology)	the	act	of	putting	animals,	plants,	etc.	into	groups,	classes	or	divisions	according	to	their	characteristicsThe	classification	of	bony	fish	is	extremely	complicated.WordfinderbreedclassclassificationgenushybridkingdomorderphylumspeciestaxonomyOxford	Collocations	Dictionaryadjectiveverb	+	classificationclassification	+	nounprepositionphrasesa	system
of	classificationSee	full	entry	[countable]	(specialist)	a	system	of	arranging	books,	tapes,	magazines,	etc.	in	a	library	into	groups	according	to	their	subjectOxford	Collocations	Dictionaryadjectiveverb	+	classificationclassification	+	nounprepositionphrasesa	system	of	classificationSee	full	entry	See	classification	in	the	Oxford	Advanced	American	DictionarySee	classification	in	the
Oxford	Learner's	Dictionary	of	Academic	English	Also	found	in:	Thesaurus,	Medical,	Legal,	Financial,	Acronyms,	Encyclopedia,	Wikipedia.		(klăs′ə-fĭ-kā′shən)n.1.	The	act,	process,	or	result	of	classifying.3.	Biology	The	systematic	grouping	of	organisms	into	categories	on	the	basis	of	evolutionary	or	structural	relationships	between	them;	taxonomy.clas′si·fi·ca·to′ri·ly	(klăs′ə-fĭ-kə-
tôr′ə-lē,	klə-sĭf′ĭ-)	adv.clas′si·fi·ca·to′ry	(klăs′ə-fĭ-kə-tôr′ē,	klə-sĭf′ĭ-,	klăs′ə-fĭ-kā′tə-rē)	adj.American	Heritage®	Dictionary	of	the	English	Language,	Fifth	Edition.	Copyright	©	2016	by	Houghton	Mifflin	Harcourt	Publishing	Company.	Published	by	Houghton	Mifflin	Harcourt	Publishing	Company.	All	rights	reserved.	(ˌklæsɪfɪˈkeɪʃən)	n1.	systematic	placement	in	categories2.	one	of	the
divisions	in	a	system	of	classifying3.	(Biology)	biology	a.	the	placing	of	animals	and	plants	in	a	series	of	increasingly	specialized	groups	because	of	similarities	in	structure,	origin,	molecular	composition,	etc,	that	indicate	a	common	relationship.	The	major	groups	are	domain	or	superkingdom,	kingdom,	phylum	(in	animals)	or	division	(in	plants),	class,	order,	family,	genus,	and
speciesb.	the	study	of	the	principles	and	practice	of	this	process;	taxonomy4.	(Government,	Politics	&	Diplomacy)	government	the	designation	of	an	item	of	information	as	being	secret	and	not	available	to	people	outside	a	restricted	group[C18:	from	French;	see	class,	-ify,	-ation]Collins	English	Dictionary	–	Complete	and	Unabridged,	12th	Edition	2014	©	HarperCollins	Publishers
1991,	1994,	1998,	2000,	2003,	2006,	2007,	2009,	2011,	2014	(ˌklæs	ə	fɪˈkeɪ	ʃən)	n.	1.	the	act	of	classifying.	2.	the	result	of	classifying	or	being	classified.	3.	one	of	the	classes	into	which	things	are	classified.	4.	the	assignment	of	organisms	to	groups	within	a	system	of	categories	distinguished	by	structure,	origin,	etc.	Random	House	Kernerman	Webster's	College	Dictionary,	©
2010	K	Dictionaries	Ltd.	Copyright	2005,	1997,	1991	by	Random	House,	Inc.	All	rights	reserved.	(klăs′ə-fĭ-kā′shən)	In	biology,	the	systematic	grouping	of	organisms	according	to	the	evolutionary	or	structural	relationships	between	them.	The	traditional	system	of	classification	is	called	the	Linnaean	system.	See	Table	at	taxonomy.The	American	Heritage®	Student	Science
Dictionary,	Second	Edition.	Copyright	©	2014	by	Houghton	Mifflin	Harcourt	Publishing	Company.	Published	by	Houghton	Mifflin	Harcourt	Publishing	Company.	All	rights	reserved.The	determination	that	official	information	requires,	in	the	interests	of	national	security,	a	specific	degree	of	protection	against	unauthorized	disclosure,	coupled	with	a	designation	signifying	that
such	a	determination	has	been	made.	See	also	security	classification.Dictionary	of	Military	and	Associated	Terms.	US	Department	of	Defense	2005.See	also	names;	order	and	disorder.	a	name	composed	of	two	terms,	a	generic	and	a	specific.	—	binomial,	adj.biosystematy.	—	biosystematic,	biosystematical,	adj.the	science	of	the	classification	of	living	things.	Also	called
biosystematics.	—	biosystematic,	—	biosystematical,	adj.the	area	of	taxonomy	that	uses	cytological	structures,	as	chromosomes,	in	classifying	organisms.division	of	material	into	two	parts	for	the	purpose	of	classification.	—	dichotomist,	n.1.	the	science	of	method	or	orderly	arrangement	and	classification.2.	any	system	created	to	impose	order.	See	also	logic.	—	methodological,
adj.the	investigation	and	classification	of	trivial	matters.	—	micrologist,	n.	—	micrologic,	micrological,	adj.the	enumeration	and	description	of	a	museum’s	collection.	—	museographer,	museographist,	n.a	person	who	invents	or	assigns	names,	as	in	nomenclature.	See	also	books.1.	a	system	of	names	used	in	the	classification	of	an	art	or	science	or	other	field	or	subject.2.	a	naming
system	peculiar	to	a	social	group.	See	also	books.Biology.	a	technical	name,	as	one	that	forms	part	of	a	system	of	nomenclature	or	classification.the	application	of	onyms;	classification	or	systematic	nomenclature.the	nomenclature	of	organs.	—	organonymal,	organonymic,	adj.any	of	the	basic	divisions	of	the	plant	or	animal	kingdom.the	systematic	classification	and	description	of
nature.	See	also	geography;	geology.	—	physiographer,	n.	—	physiographic,	physiographical,	adj.an	advocate	of	the	quinary	system	of	animal	classification,	which	regarded	all	animal	groups	as	being	naturally	divisible	by	five.	—	quinarian,	quinary,	adj.the	condition	or	quality	of	being	of	the	same	type.	—	syntypic,	adj.the	study	of	classification	and	methods	of	classification.	—
systematician,	systematist,	n.the	practice	or	act	of	systematizing.the	study	or	science	of	systematizing.a	botanical	or	zoological	name	in	which	the	two	terms,	the	generic	name	and	the	specific,	are	the	same	(a	practice	no	longer	approved	by	the	International	Code	of	Botanical	Nomenclature).	—	tautonymic,	tautonymous,	adj.1.	the	technique	or	science	of	classification.2.	the
scientific	identification,	naming,	and	classification	of	living	things.	Also	called	systematics.	—	taxonomist,	n.	—	taxonomie,	taxonomical,	adj.1.	the	terms	of	any	branch	of	knowledge,	field	of	activity,	etc.2.	the	classification	of	terms	associated	with	a	particular	field;	nomenclature.3.	Rare.	the	science	of	classification.	—	terminologic,	terminological,	adj.division	into	three	parts,
especially	the	theological	division	of	man’s	nature	into	the	body,	the	soul,	and	the	spirit.	—	trichotomic,	trichtomous,	adj.the	use	of	three	terms	or	names	in	the	classification	of	a	species,	genus,	variety,	etc.	—	trinomial,	adj.a	trinomial	or	name	composed	of	three	terms.Rare.	a	universal	system	of	nomenclature	or	classification.zoological	classification;	the	scientific	classification	of
animals.-Ologies	&	-Isms.	Copyright	2008	The	Gale	Group,	Inc.	All	rights	reserved.	Noun1.classification	-	the	act	of	distributing	things	into	classes	or	categories	of	the	same	typegrouping	-	the	activity	of	putting	things	together	in	groupsindexing	-	the	act	of	classifying	and	providing	an	index	in	order	to	make	items	easier	to	retrievereclassification	-	classifying	something	again
(usually	in	a	new	category)relegation	-	the	act	of	assigning	(someone	or	something)	to	a	particular	class	or	categorystratification	-	the	act	or	process	or	arranging	persons	into	classes	or	social	stratataxonomy	-	practice	of	classifying	plants	and	animals	according	to	their	presumed	natural	relationshipstypology	-	classification	according	to	general	type2.classification	-	a	group	of
people	or	things	arranged	by	class	or	categorycategorisation,	categorizationarrangement	-	an	orderly	grouping	(of	things	or	persons)	considered	as	a	unit;	the	result	of	arranging;	"a	flower	arrangement"dichotomy,	duality	-	being	twofold;	a	classification	into	two	opposed	parts	or	subclasses;	"the	dichotomy	between	eastern	and	western	culture"trichotomy	-	being	threefold;	a
classification	into	three	parts	or	subclasses3.classification	-	the	basic	cognitive	process	of	arranging	into	classes	or	categoriescategorisation,	categorization,	sortingcoordination	-	being	of	coordinate	importance,	rank,	or	degreeascription,	attribution	-	assigning	to	a	cause	or	source;	"the	attribution	of	lighting	to	an	expression	of	God's	wrath";	"he	questioned	the	attribution	of	the
painting	to	Picasso"ascription,	attribution	-	assigning	some	quality	or	character	to	a	person	or	thing;	"the	attribution	of	language	to	birds";	"the	ascription	to	me	of	honors	I	had	not	earned"subsumption	-	incorporating	something	under	a	more	general	category4.classification	-	restriction	imposed	by	the	government	on	documents	or	weapons	that	are	available	only	to	certain
authorized	peoplerestriction,	confinement	-	the	act	of	keeping	something	within	specified	bounds	(by	force	if	necessary);	"the	restriction	of	the	infection	to	a	focal	area"declassification	-	reduction	or	removal	by	the	government	of	restrictions	on	a	classified	document	or	weaponBased	on	WordNet	3.0,	Farlex	clipart	collection.	©	2003-2012	Princeton	University,	Farlex	Inc.Collins
Thesaurus	of	the	English	Language	–	Complete	and	Unabridged	2nd	Edition.	2002	©	HarperCollins	Publishers	1995,	2002noun1.	A	way	or	condition	of	being	arranged:arrangement,	categorization,	deployment,	disposal,	disposition,	distribution,	formation,	grouping,	layout,	lineup,	order,	organization,	placement,	sequence.2.	A	subdivision	of	a	larger	group:category,	class,	order,
set.	The	American	Heritage®	Roget's	Thesaurus.	Copyright	©	2013,	2014	by	Houghton	Mifflin	Harcourt	Publishing	Company.	Published	by	Houghton	Mifflin	Harcourt	Publishing	Company.	All	rights	reserved.	inddelingkategoriseringklassificeringKlassifikationKlassifizierungEinteilungGliederunginndeling	i	klasserklassifisering	[ˌklæsɪfɪˈkeɪʃən]	N	→	clasificación	fCollins	Spanish



Dictionary	-	Complete	and	Unabridged	8th	Edition	2005	©	William	Collins	Sons	&	Co.	Ltd.	1971,	1988	©	HarperCollins	Publishers	1992,	1993,	1996,	1997,	2000,	2003,	2005	[ˌklæsəfɪˈkeɪʃən]	n	→	classification	fCollins	English/French	Electronic	Resource.	©	HarperCollins	Publishers	2005	n	→	Klassifizierung	f,	→	Einteilung	fCollins	German	Dictionary	–	Complete	and	Unabridged
7th	Edition	2005.	©	William	Collins	Sons	&	Co.	Ltd.	1980	©	HarperCollins	Publishers	1991,	1997,	1999,	2004,	2005,	2007	[ˌklæsɪfɪˈkeɪʃ/ən]	n	→	classificazione	fCollins	Italian	Dictionary	1st	Edition	©	HarperCollins	Publishers	1995	(ˈklӕsifai)	verb	to	put	into,	or	be	in,	a	particular	class	or	group.	How	are	the	books	in	the	library	classified?	klassifiseer	 ف!نصَُي 	класифицирам
classificar	(roz)třídit	einteilen	kategorisere;	inddele;	klassificere	ταξινομώclasificar	liigitama	 ندرک 	 یدنب 	 هقبط 	luokitella	classer	 גֵווסְַל 	฀฀฀฀฀฀฀฀	฀฀฀฀	klasificirati,	razvrstati	osztályoz	menggabungkan	flokka	classificare	分類する		klasifikuoti,	priskirti	tam	tikrai	klasei/kategorijai	klasificēt	dikelaskan	indelenklassifisere,	dele	inn	i	klasserklasyfikować	 لوبيت 	 رت 	 لوډ 	 مظنم 	 هپ :	 فينصت 	classificar	a	clasifica
классифицировать	triediť	razvrstiti	(v	razrede)	klasifikovati	klassificera,	indela	฀฀฀฀฀฀฀฀	sınıflandırmak,	tasnif	etmek	把...分類	класифікувати	 انرک 	 یدنب ฀	 جرد 	phân	loại	把...分类ˌclassifiˈcation	(-fi-)	nounclassified	adjective	officially	secret.	classified	information.	geklassifiseerde	 ف8نصَمُ 	поверителен	confidencial	tajný,	utajovaný	vertraulich	fortrolig	απόρρητοςsecreto,	confidencial	salajane,
sala-	 هنامرحم 	 رایسب 	 ؛یرس 	salainen	confidentiel/-elle	מסווג	฀฀฀฀฀฀฀฀	povjerljivi	dokumenti	bizalmas	rahasia	riservato,	segreto	機密の		įslaptintas,	slaptas	klasificēts	maklumat	sulit	vertrouwelijk,	confidentieelhemmelighetstemplet,	graderttajny	 لوډ 	 هنامرحم 	 ريډ 	 هپ 	засекреченный	utajovaný,	tajný	zaupen	poverljiv	hemligstämplad	฀฀฀฀฀฀฀	gizli	官方機密的	такий,	що	офіційно	визнаний	секретним	
xếp	loại	机密的ˌclassified	ˈad	noun	(American	want	ad)	a	small	advertisement	that	people	put	in	a	newspaper	when	they	want	to	buy	or	sell	something,	offer	or	find	a	job	etc.	geklassifiseerde/klein	advertensie,	snuffeladvertensie	 هَب8وَبمُ 	 تانلاْعإ 	тематична	обява	anúncio	inzerát	die	Anzeige	rubrikannonce	μικρές	αγγελίες	σε	έντυπο	anuncios	por	palabras	erakuulutus	 اه 	 همانزور 	 ینوتس 	 یاه 	 یهگآ
petite	annonce	 תֶגֶוּוסמְ 	 הָעדָֹומ 	฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀	oglas	apróhirdetés	iklan	baris	piccola	pubblicità	項目別広告	(,		)			skelbimas	sludinājums	iklan	kecil	rubrieksadvertentie	rubrikkannonse	ogłoszenie	drobne	 یهOآ 	 هناپ 	 ځرو 	об'ява	分類廣告	ilânlar	küçük	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	rubrikannons	oglas	oglas	inzerát	объявление	тематическое	د	 تارا ฀ تشا 	 رصتخم 	mục	rao	vặt	分类广告Kernerman	English	Multilingual
Dictionary	©	2006-2013	K	Dictionaries	Ltd.n.	clasificación;	distribución.	English-Spanish	Medical	Dictionary	©	Farlex	2012	Want	to	thank	TFD	for	its	existence?	Tell	a	friend	about	us,	add	a	link	to	this	page,	or	visit	the	webmaster's	page	for	free	fun	content.	Link	to	this	page:	Are	there	not	some	which	not	only	have	not	been	included	but	cannot	possibly	be	included	under	any
classification?	You	see,	you	gentlemen	have,	to	the	best	of	my	knowledge,	taken	your	whole	register	of	human	advantages	from	the	averages	of	statistical	figures	and	politico-economical	formulas.When	the	mind	has	once	accustomed	itself	to	a	proper	arrangement	of	the	Procession	of	Life,	or	a	true	classification	of	society,	even	though	merely	speculative,	there	is	thenceforth	a
satisfaction	which	pretty	well	suffices	for	itself	without	the	aid	of	any	actual	reformation	in	the	order	of	march.Every	new	mind	is	a	new	classification.	If	it	prove	a	mind	of	uncommon	activity	and	power,	a	Locke,	a	Lavoisier,	a	Hutton,	a	Bentham,	a	Fourier,	it	imposes	its	classification	on	other	men,	and	lo!The	classification	of	the	constituents	of	a	chaos,	nothing	less	is	here
essayed.It	might	be	well	to	be	wary	of	it,	though	already	it	had	taken	its	place	in	his	classification	of	things	that	appeared	terrible	but	were	not	terrible.In	reality,	this	was	the	act	of	classification.	He	was	never	disturbed	over	why	a	thing	happened.In	the	next	chapter	I	shall	consider	the	geological	succession	of	organic	beings	throughout	time;	in	the	eleventh	and	twelfth,	their
geographical	distribution	throughout	space;	in	the	thirteenth,	their	classification	or	mutual	affinities,	both	when	mature	and	in	an	embryonic	condition."Certainly,"	he	answered	promptly,	"and	a	very	proper	classification,	too."We	are	not	obliged	to	identify	our	own	acts	according	to	a	strict	classification,	any	more	than	the	materials	of	our	grocery	and	clothes.It	was	Wordsworth
who	made	most	of	this	distinction,	assuming	it	as	the	basis	for	the	final	classificationHe	was	a	proletarian,	according	to	his	own	aggressive	classification,	and	he	had	wanted	to	write	for	a	living.Thus	classification	by	perspectives	is	relevant	to	psychology,	and	is	essential	in	defining	what	we	mean	by	one	mind.	View	synonyms	for	classificationthe	act	of	classifying.the	result	of
classifying	or	being	classified.	classify.one	of	the	groups	or	classes	into	which	things	may	be	or	have	been	classified.	classify.Biology.	the	assignment	of	organisms	to	groups	within	a	system	of	categories	distinguished	by	structure,	origin,	etc.	The	usual	series	of	categories	is	phylum	(or,	especially	in	botany,division	),	class,	order,	family,	genus,	species,	and	variety.the	category,
as	restricted,	confidential,	secret,	or	top	secret,	to	which	information,	a	document,	etc.,	is	assigned,	as	by	a	government	or	military	agency,	based	on	the	degree	of	protection	considered	necessary	to	safeguard	it	from	unauthorized	use.Library	Science.	any	of	various	systems	for	arranging	books	and	other	materials,	especially	according	to	subject	or	format.systematic	placement
in	categoriesone	of	the	divisions	in	a	system	of	classifyingbiologythe	placing	of	animals	and	plants	in	a	series	of	increasingly	specialized	groups	because	of	similarities	in	structure,	origin,	molecular	composition,	etc,	that	indicate	a	common	relationship.	The	major	groups	are	domain	or	superkingdom,	kingdom,	phylum	(in	animals)	or	division	(in	plants),	class,	order,	family,	genus,
and	speciesthe	study	of	the	principles	and	practice	of	this	process;	taxonomygovernment	the	designation	of	an	item	of	information	as	being	secret	and	not	available	to	people	outside	a	restricted	group“Collins	English	Dictionary	—	Complete	&	Unabridged”	2012	Digital	Edition	©	William	Collins	Sons	&	Co.	Ltd.	1979,	1986	©	HarperCollins	Publishers	1998,	2000,	2003,	2005,
2006,	2007,	2009,	2012The	systematic	grouping	of	organisms	according	to	the	structural	or	evolutionary	relationships	among	them.	Organisms	are	normally	classified	by	observed	similarities	in	their	body	and	cell	structure	or	by	evolutionary	relationships	based	on	the	analysis	of	sequences	of	their	DNA.See	more	at	cladistics	Linnean	See	Table	at	taxonomyclassificational
adjectiveclassificatory	adjectiveclasificatorily	adverbmisclassification	nounnonclassification	nounoverclassification	nounpreclassification	nounOrigin	of	classification1C18:	from	French;	see	class	,	-ify	,	-ationExamples	have	not	been	reviewed.Lipowitz,	24,	was	the	best	young	rider	while	fellow	Tour	debutant	Jonathan	Milan,	who	is	also	24,	topped	the	points	classification
standings.The	final	day	of	the	Tour	is	a	processional	stage,	where	traditionally	the	general	classification	leader	is	not	challenged.After	resisting	chasing	victory	on	Thursday's	queen	stage,	Pogacar	once	again	demonstrated	that	his	focus	remains	firmly	on	protecting	his	commanding	lead	in	the	general	classification.The	classification	of	dogs	as	children	has	long	been
controversial.But	Evenepoel,	who	was	third	in	the	general	classification	coming	into	a	third	punishing	day	in	the	Pyrenees,	is	now	out	of	the	race.classicsclassification	scheduleBrowse#aabbccddeeffgghhiijjkkllmmnnooppqqrrssttuuvvwwxxyyzzAboutCareersContact	usCookies,	terms,	&	privacyHelpFollow	usGet	the	Word	of	the	Day	every	day!©	2025	Dictionary.com,	LLC	1.
Classification	(noun):	The	act	of	organizing	things	based	on	shared	qualities	or	characteristics.	2.	Classification	(noun):	A	category	or	group	to	which	something	is	assigned	based	on	specific	criteria.	The	word	"classification"	primarily	refers	to	the	process	of	organizing	items	based	on	shared	characteristics	or	qualities,	making	it	easier	to	group	similar	things	together.	It	is
commonly	used	in	fields	like	science,	education,	and	everyday	life	to	create	order	and	structure	by	categorizing	things	according	to	specific	criteria.	Additionally,	the	word	can	describe	the	result	of	that	process,	which	is	a	category	or	group	assigned	to	something.	To	better	understand	how	"classification"	plays	a	role	in	various	contexts,	explore	its	usage	further	and	see	how	it
can	be	applied	in	your	daily	activities.	"Classification"	Definition:	What	Does	"Classification"	Mean?	The	term	"classification"	is	most	often	used	in	contexts	where	organizing	or	categorizing	things	based	on	common	traits	or	criteria	is	essential.	It	helps	bring	structure	and	understanding	to	different	types	of	data,	objects,	or	concepts.	Definition	of	"Classification":	Organizing
Based	on	Shared	Qualities	As	a	noun,	"classification"	refers	to	the	act	of	organizing	things	based	on	shared	qualities	or	characteristics.	This	definition	emphasizes	the	process	of	sorting	items	into	distinct	groups	for	easier	understanding,	as	in	"The	scientist	used	classification	to	organize	plants	based	on	their	species.	Definition	of	"Classification":	A	Group	or	Category
"Classification"	can	also	describe	a	specific	category	or	group	to	which	something	is	assigned	based	on	particular	criteria.	For	example,	"In	this	system,	vehicles	fall	under	different	classifications	depending	on	their	size	and	purpose."	Parts	of	Speech	"Classification"	functions	primarily	as	a	noun	within	the	English	language.	This	grammatical	categorization	is	fitting,	as	the	term
itself	deals	with	the	act	of	categorization.	Uncommon	uses	of	"classification"	include	its	application	in	verb	form,	particularly	in	informal	settings,	where	one	might	say	they	are	"classifying"	their	music	collection	according	to	genres	or	moods.	How	to	Pronounce	"Classification"?	To	pronounce	"classification"	correctly,	let's	break	it	down	into	syllables:	clas-si-fi-ca-tion.	The	stress
falls	on	the	fourth	syllable,	"ca."	Start	with	the	"clas"	sound,	which	rhymes	with	"mass."	Then	move	to	"si,"	pronounced	like	"see."	The	third	syllable,	"fi,"	sounds	like	"fie."	The	stressed	"ca"	is	pronounced	like	"kay."	Finally,	end	with	"tion,"	which	sounds	like	"shun."	When	you	put	it	all	together,	it	sounds	like	"clas-si-fie-KAY-shun."	The	key	is	to	emphasize	the	"ca"	syllable	and	let
the	other	syllables	flow	smoothly.	Phonetic	Pronunciation:	/ˌklæs.ɪ.fɪˈkeɪ.ʃən/	Synonyms	of	"Classification":	Other	Ways	to	Say	"Classification"	Understanding	synonyms	of	"classification"	can	expand	one's	vocabulary	and	enhance	communication.	Here	are	several	alternatives:	Categorization	Sorting	Grouping	Organization	Typology	Antonyms	of	"Classification":	Other	Ways	to	Say
"Classification"	Exploring	antonyms	provides	insight	into	the	conceptual	opposite	of	"classification":	Disorder	Disorganization	Jumble	Chaos	Mixture	Examples	of	"Classification"	in	a	Sentence	To	better	understand	the	use	of	"classification"	in	context,	consider	the	following	sentences:	The	classification	of	animals	in	the	zoo	made	it	easier	for	visitors	to	understand	where	each
species	originated.	The	classification	of	the	ancient	artifact	puzzled	archaeologists.	In	the	library,	books	are	subjected	to	a	strict	classification	system	to	keep	them	organized.	The	classification	of	chemicals	in	the	lab	is	crucial	for	safety	and	efficiency.	New	software	tools	can	automate	the	classification	of	digital	photographs	by	date	and	location.	During	the	science	fair,	judges
used	a	detailed	classification	rubric	to	evaluate	each	project.	Understanding	the	classification	of	different	types	of	rocks	is	fundamental	in	geology.	The	classification	of	customer	feedback	helps	companies	improve	their	products.	The	classification	of	wine	by	region	and	grape	type	is	common	in	the	wine	industry.	Her	job	involves	the	classification	of	historical	artifacts	in	the
museum.	Frequency	of	Use	"Classification"	is	moderately	used	in	academic	and	professional	settings,	particularly	where	organization	of	data	and	clear	communication	are	essential.	Variants	of	"Classification"	While	"classification"	itself	is	quite	specific,	several	related	forms	of	the	word	are	commonly	used:	Classify:	To	arrange	or	organize	by	classes;	to	designate	as	belonging	to
a	particular	class.	Classifier:	One	who,	or	that	which,	classifies.	Classifiable:	Capable	of	being	classified.	Related	Terms	to	"Classification"	Understanding	terms	related	to	"classification"	can	deepen	one's	comprehension	of	the	concept:	Category	Taxonomy	Schema	Framework	Systematization	Etymology:	History	and	Origins	of	"Classification"	The	word	"classification"	has	its
roots	in	the	Latin	word	"classis,"	which	originally	referred	to	a	group	or	division.	It	was	borrowed	from	French	"classification"	and	first	appeared	in	English	around	1772,	where	it	referred	to	the	action	of	dividing	things	into	classes	or	categories.	The	word	"class"	itself	means	a	category	or	group	of	things	sharing	common	characteristics,	and	the	suffix	"-fication"	refers	to	the
process	of	forming	or	organizing	something	into	groups.	Derivatives	and	Compounds	of	"Classification"	"Classification"	has	given	rise	to	several	derivatives	and	compounds	that	enhance	our	ability	to	describe	processes	of	organization:	Reclassification:	The	action	or	process	of	classifying	something	again	or	differently.	Subclassification:	A	further	division	within	a	class.	Multi-
classification:	The	process	of	classifying	in	multiple	ways	or	into	multiple	categories.	Common	Misspellings	of	"Classification"	Common	errors	in	spelling	"classification"	often	include:	Classificaton	Clasification	Classifiction	10	Idioms	Similar	to	"Classification"	Exploring	idioms	related	to	the	concept	of	"classification"	can	enrich	one's	understanding	of	how	language	captures	the
essence	of	sorting	and	organizing	through	colorful	expressions.	Here	are	ten	idioms	that	convey	ideas	akin	to	classification:	Put	in	order	Sort	out	the	wheat	from	the	chaff	Everything	in	its	place	Tidy	up	one's	affairs	Separate	the	sheep	from	the	goats	File	away	Get	one's	ducks	in	a	row	Make	heads	or	tails	of	Group	together	Break	down	into	categories	10	Common	Questions
About	"Classification"	Addressing	frequently	asked	questions	can	clarify	common	misunderstandings	about	"classification":	1.	What	is	the	primary	purpose	of	"classification"?	"Classification"	primarily	serves	to	organize	information	into	manageable	groups,	making	it	easier	to	understand	and	communicate.	2.	How	does	"classification"	impact	learning?	By	organizing	information,
"classification"	helps	individuals	identify	relationships	between	different	elements,	enhancing	learning	and	retention.	3.	Can	"classification"	be	subjective?	While	"classification"	systems	strive	for	objectivity,	the	criteria	used	can	sometimes	introduce	subjectivity,	depending	on	who	is	classifying	and	for	what	purpose.	4.	What	are	some	common	tools	used	for	"classification"?
Common	tools	for	"classification"	include	databases,	software	algorithms,	and	manual	coding	systems.	5.	How	does	"classification"	differ	from	sorting?	"Classification"	involves	identifying	shared	characteristics	and	grouping	items	based	on	these	traits,	whereas	sorting	may	simply	arrange	items	without	categorizing	them.	6.	What	are	some	challenges	associated	with
"classification"?	Challenges	in	"classification"	can	include	determining	the	most	relevant	criteria	for	grouping,	dealing	with	overlapping	categories,	and	updating	classifications	as	new	information	becomes	available.	7.	How	does	"classification"	assist	in	scientific	research?	In	scientific	research,	"classification"	is	essential	for	systematizing	knowledge,	which	aids	in	hypothesis
formulation,	experimentation,	and	theory	development.	8.	Are	there	ethical	concerns	with	"classification"?	Yes,	ethical	concerns	can	arise,	especially	when	classifying	people	or	cultures,	as	it	may	lead	to	stereotyping	or	oversimplification.	9.	How	do	"classification"	systems	evolve?	"Classification"	systems	evolve	as	new	information	emerges	and	as	societal	norms	and	technologies
change,	requiring	ongoing	revisions	and	updates.	10.	How	is	"classification"	used	in	everyday	life?	In	everyday	life,	"classification"	helps	people	organize	everything	from	their	schedules	and	work	tasks	to	social	interactions	and	household	chores.	Conclusion	"Classification"	is	a	versatile	and	essential	term	that	refers	to	the	process	of	sorting	or	categorizing	things	based	on
shared	qualities	or	standards.	Understanding	and	utilizing	"classification"	effectively	can	lead	to	more	organized,	efficient,	and	clear	communication	and	comprehension.	As	we	navigate	through	data-rich	environments,	the	ability	to	classify	and	categorize	information	becomes	increasingly	important.
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