
Mul$class	Classifica$on



Text	Classifica$on

~20	classes

Sports

Health

‣ Not	a	task	of	much	prac$cal	importance

‣ 20	Newsgroups,	Reuters,	Yahoo!	Answers,	…



Image	Classifica$on

‣ Thousands	of	classes	(ImageNet)

Car

Dog



En$ty	Linking

‣ 4,500,000	classes	(all	ar$cles	in	Wikipedia)

Although	he	originally	won	the	
event,	the	United	States	An$-
Doping	Agency	announced	in	
August	2012	that	they	had	
disqualified		Armstrong		from	
his	seven	consecu$ve	Tour	de	
France	wins	from	1999–2005.

Lance	Edward	Armstrong	is	
an	American	former	
professional	road	cyclist

Armstrong	County	
is	a	county	in	
Pennsylvania…

?
?



Reading	Comprehension

‣Mul$ple	choice	ques$ons,	4	classes	(but	classes	change	per	example)

Richardson	(2013)



Authorship	A^ribu$on

‣ Early	work:	did	someone	else	write	some	of	Shakespeare’s	plays
‣ Federalist	Papers:	some	are	disputed	between	Alexander	Hamilton	
and	James	Madison

‣ Sta$s$cal	methods	date	back	to	1930s	and	1940s

‣ Based	on	handcraced	heuris$cs	like	stopword	frequencies

‣ Twi^er:	given	a	bunch	of	tweets,	can	we	figure	out	who	wrote	them?

‣What	applica$ons	could	this	have?

‣ Schwartz	et	al.	EMNLP	2013:	500M	tweets,	take	1000	users	with	at	
least	1000	tweets	each

‣ Task:	given	a	held-out	tweet	by	one	of	the	1000	authors,	who	wrote	it?



Authorship	A^ribu$on

Schwartz	et	al.	(2013)

‣ SVM	with	character	4-grams,	words	
2-grams	through	5-grams

‣ 1000	authors,	200	tweets	per	author	
=>	30%	accuracy

‣ 50	authors,	200	tweets	per	author	
=>	71.2%	accuracy

‣More	data	helps,	but	s$ll	not	bad	
when	50	tweets/author

50-author	case



Authorship	A^ribu$on

Schwartz	et	al.	(2013)

‣ k-signature:	n-gram	that	appears	in	k%	of	the	authors	tweets	but		not	
appearing	for	anyone	else	—	suggests	why	these	are	so	effec$ve


