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Presentation	Agenda

• Search	Engine	Optimization
– Evidence	of	success
– IR	and	Google	Scholar

• SEO	Deficiencies
– Organizational
– Technical

• Analytics	and	Reporting
– Google	Search	Console
– Google	Analytics
– RAMP	(Repository	Analytics	&	Metrics	Portal)



Two	Resources	for	the	Nuts	and	Bolts	of	SEO



SEARCH	ENGINE	OPTIMIZATION
High-level	overview
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SEO	Research	History	and	Inspiration
• 1999-2012,	led digital	library team	@	University	of	Utah

– Digitized	more	than	1	million	newspaper	pages
– >500,000	objects	of	other	formats
– Major	projects:

• Mountain	West	Digital	Library
• Utah	Digital	Newspapers
• Western	Waters	Digital	Library
• Western	Soundscape	Archive
• USpace institutional	repository

• Were	they	being	used…?



Well,	not	really…
• University	of	Utah	in	2010
– Only	12%	of	digital	collections	
were	indexed	by	Google

– 0.5%	of	Utah’s	IR	scholarly	papers	
were	indexed	by Google	Scholar

• Surveys	revealed	similar	problems	in	
most	academic	libraries

Patrick	OBrien



Basic	SEO	improved	indexing	ratio	in	Google…
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Google	Index	Ratio	- All	Collections*

*	Google	Index	Ratio	=	URLs	submitted	/	URLs	Indexed	by	Google
**	~150	collections	containing	~170,00	URLs	(07/2010)	and	~170	collections	containing	~282,000	URLs	(12/2013)



…resulting	in	more	referrals	and	visitors

12	week	comparison	2010	vs.	2012



…and	significant	increases	in	the	average	number	of	
page	views	per	day.

Avg.	Page	Views	/	Day	content.lib.utah.edu



Almost	100%	USpace	IR	content	indexed	in	Google
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INSTITUTIONAL	REPOSITORIES	AND	
GOOGLE	SCHOLAR

Special	SEO	problems



The	IR	Audience
• People
– Scholars/researchers/lay	public

• Search	engines
– Specifically,	Google	Scholar	(see	next	slide)

• Whose	audience?
– Search	engine	users	are	not	your	users	until	SE	refers	them	to	you
– SE	will	not	refer	if	not	confident	of	a	good	user	experience
• (see	deficiency	themes)



What’s	So	Special	About	Google	Scholar?

• May	be	the	most	highly-used	general	academic	SE
• Delivers	a	high-value	audience	to	IR
– Researchers	seeking	scholarly	publications

• Sub-organization	of	Google
– Different	index,	different	harvesting/indexing	methods

• 48%-66%	of	IR	traffic	referred	by	GS*
– If	an	IR	is	properly	optimized	for	GS’s	requirements

*Patrick	Obrien,	Kenning	Arlitsch,	Leila	Sterman,	Jeff	Mixter,	Jonathan	Wheeler	&	Susan	Borda (2016)	
“Undercounting	File	Downloads	from	Institutional	Repositories,”	Journal	of	Library	Administration,	
56:7,	854-874,	DOI:	10.1080/01930826.2016.1216224



Google	Scholar’s	Special	Metadata	Requirements

• “Use	Dublin	Core	tags	(e.g.,	DC.title)	as	a	last	resort	- they	work	
poorly	for	journal	papers	because	Dublin	Core	doesn't	have	
unambiguous	fields	for	journal	title,	volume,	issue,	and	page	
numbers.”

• Schema
– Highwire Press
– Eprints
– BEPress
– PRISM https://scholar.google.com/intl/en/scholar/inclusion.html



A	Quick	Note	About	How	SE	Crawlers	Work

• They	do	not	actually	“crawl”	through	databases
• Follow	links,	trigger	HTML	page	generation
– Index	metadata	that	appears	in…
• Displayed	HTML	page
• Non-displayed	HTML	<head>	section

• Can	also	harvest	and	index	PDF	files



Structured	data	GS	can	identify,	parse	and	digest

Wolfinger,	N.	H.,	&	McKeever,	M.	(2006,	July).	Thanks	for	nothing:	changes	in	income	and	
labor	force	participation	for	never-married	mothers	since	1982.	In	101st	American	
Sociological	Association	(ASA)	Annual	Meeting;	2006	Aug	11-14;	Montreal,	Canada (No.	
2006-07-04,	pp.	1-42).	Institute	of	Public	&	International	Affairs	(IPIA),	University	of	
Utah.

Human	Readable	Citation

Citation	for	
Google	Scholar



Google	Scholar	can	read	and	understand!



IR	SEO	DEFICIENCY	THEMES



IR	SEO	Deficiency	Themes	(Organizational)

• Administration	and	Strategy:	
– SEO	is	rarely	driven	from	the	top	of	the	organization;	usually	considered	

a	technical	issue	and	is	left	to	IT	with	little	consideration	of	strategy,	
goals	or	reporting.

• Communication:	
– Administrators	don’t	communicate	the	reasons	for	an	SEO	program	and	

its	impact	to	the	rest	of	the	organization.	Communication	among	the	
staff	involved	in	SEO	programs	can	also	be	poor.

• Analytics	Reporting	is	Ineffective:	
– Web	Analytics	software	is	often	incorrectly	configured,	diminishing	the	

ability	to	report	use	of	a	digital	library	or	monitor	the	effects	of	change	
to	the	repository.



IR	SEO	Deficiency	Themes	(Technical)
• Poor	experience	for	search	engine	customers

– Slow	servers
– Failing	to	use	secure	transfer	protocol	- https	(more,	shortly)
– Incorrect	use	of	redirects

• e.g.	- know	when	to	use	301	vs	302,	or	403	vs	404

• Submitted	sitemaps	to	Google	to	invite	crawlers	can	conflict	
with	server	robots.txt file

• PDF	files	exceeding	5Mb



IR	SEO	Deficiency	Themes	cont’d	(Technical)

• Website	Design	
– Excessive	use	of	graphics	(SE	crawlers	are	like	disabled	users)
– Confusing	site	hierarchies	and	paths

• Too	many	clicks	to	the	PDF	(GS	says	maximum	of	10)
• CMS/DAM	must	use	canonical	links

• Metadata
– Not	knowing	what	GS	wants

• Highwire Press,	PRISM,	e-prints,	or	BePress schema
– Descriptive	metadata	not	unique
– Inaccurate	and	inconsistent	(due	to	re-keying	errors)



Secure	Hypertext	Transfer	Protocol	(HTTPS)

• Google	penalizes	sites	not	using	HTTPS
• Encrypts	data	transferred	between	server	and	user
– Significant	privacy	feature

• Privacy	research:	279	research	libraries	(ARL,	DLF,	OCLC-RLP)*
– 62%	had	implemented	a	secure	digital	certificate
– Only	20%	(of	the	62%)	used	SEO	best	practice	of	redirecting	non-
secure	requests	to	secure	fulfillment

– 15%	turned	secure	requests	into	non-secure	fulfillment	
*	Young,	Scott	W.H.,	Patrick	OBrien,	Kenning	Arlitsch,	Karl	Benedict.	"Measuring	the	

Extent	of	Third-Party	Tracking	on	Library	Websites."	Forthcoming	publication



Summary	- Be	a	Good	Provider	to	Search	Engines

– Responsive	network,	applications,	and	servers
– No	dead	ends
• Appropriate	redirects

– Secure	transactions	(HTTPS)
– Submit	sitemaps
• Ensure	Robots.txt files	that	don’t	conflict	with	sitemaps

–Metadata
• Use	appropriate	schema	and	appropriate	placement
• Unique	descriptions



ANALYTICS	AND	REPORTING



Analytics	Tools	to	Use	in	Tandem

• Google	Search	Console
– Diagnoses	problems	encountered	by	search	engine	crawlers
– Provides	other	valuable	SEO	diagnostic	data

• Google	Analytics
–Measures	user	visits
– Be	sure	to	set	up	as	umbrella	for	all	related	sites/repositories
– Fabulous	for	counting	HTML	pages,	really	stinky	for	non-HTML	files

– Establish	a	baseline	with	analytics	tools	before	tweaking	SEO!



Google	Search	Console	dashboard





REPOSITORY	ANALYTICS	&	METRICS	PORTAL	
(RAMP)

Accurately	Measuring	File	Downloads	from	IR



Two	Classes	of	Analytics	Tools

• Page	tagging	analytics	services	(Google	Analytics	and	others)
– Great	at	counting	HTML	pages,	lousy	at	counting	file	downloads
– Used	by	85%+	of	research	libraries

• Log	file	analytics
– Captures	file	downloads	very	well,	but	also	captures	everything	else
– Robot	traffic	on	the	Internet
• Up	to	85%	of	IR	downloads	is	non-human	generated*

*	Information	Power	Ltd	(2013),	“IRUS	download	data	– identifying	unusual	usage”,	IRUS	Download	
Report,	available	at:	www.irus.mimas.ac.uk/news/IRUS_download_data_Final_report.pdf (accessed	
July	1,	2016).



A	New	Reporting	Model

Page	Type	 Definition Examples

Citable	Content	
Downloads

Non-HTML	scholarly	content	
that	may	be	formally	cited	in	
the	research	process

● Publication	(.pdf)
● Presentation	(.ppt)
● Data	Sets	(.csv)

Item	Summary HTML	pages	to	help	user	decide	
to	download	the	full	publication

● Title	&	Abstract
● Item	Metadata

Ancillary
HTML	pages	that	provide	
general	information	or	
navigation

● Search	Results
● Browse	by	Author
● Statistics









Page	tagging	does	not	track	non-HTML	CCD

Non-HTML

Search	Analytics

Does!



SO,	WE	BUILT	RAMP,	BASED	ON	GSC



Why	Google	is	Best	at	Filtering	Robots

• Pay-Per-Click	advertising	model
– 90%	of	Google’s	$75	billion	revenue	in	2015

• Advertisers	pay	Google	average	$.05-$50.00	per	user	click
– They	need	certainty	that	clicks	are	humans,	not	robots

• Only	Google	has	the	resources	to	accurately	filter	robot	traffic



Data	set:	Jan	5	- May	17,	2016	(n	=	134	days)

Study Participant IR Platform URL

Montana	State	University ScholarWorks DSpace scholarworks.montana.edu

McMaster	University MacSphere DSpace macsphere.mcmaster.ca

University	of	New	Mexico LoboVault DSpace repository.unm.edu

University	of	Utah USpace CONTENTdm uspace.utah.edu



Ancillary	Page	Views	and	Item	Summary	Page	vs	
CCD



All	four	IR	using	Google	Analytics

Page	Type	
Analytics Search Console

Pages Events Search	Analytics

Citable	Content	
Downloads

- 26,355 562,933

Item	Summary 284,303 - -

Ancillary 201,793 - -

CCD	Tracking	Improvement

2,000%



20	RAMP	IR
as	of	September,	2017

Currently	tracking	400,000+	digital	
items	and	capturing	an	average	of	
20,000	CCD	per	day	that	were	
previously	invisible.

RAMP	Landing	Page

Current	support	for	4	IR	
Application	Stacks



Publications
Patrick	OBrien,	Kenning	Arlitsch,	Leila	Sterman,	Jeff	Mixter,	Jonathan	Wheeler,	
and	Susan	Borda.	“Undercounting	File	Downloads	from	Institutional	
Repositories,”	Journal	of	Library	Administration,	vol.	56,	no.	7,	2016

Patrick	OBrien,	Kenning	Arlitsch,	Leila	Sterman,	Jeff	Mixter,	Jonathan	Wheeler.	
“RAMP:	Repository	Analytics	and	Metrics	Portal:	A	Prototype	Web	Service	
that	Accurately	Counts	Item	Downloads	from	Institutional	Repositories,”	
Library	Hi	Tech,	v35n1,	March	2017	

Proposal	funded	by	IMLS:
”Measuring	Up:	Assessing	Accuracy	of	Reported	Use	and	Impact	of	Digital	
Repositories”		scholarworks.montana.edu/xmlui/handle/1/8924



Conclusion

• SEO	drives	traffic	to	IR
– Particularly	when	repository	is	optimized	for	Google	Scholar

• Diagnose,	measure	and	report	website	visits
– Google	Search	Console	and	Google	Analytics

• Accurately	count	IR	file	downloads	with	RAMP
– Contact	us	to	sign	up



Questions?

Kenning	Arlitsch,	Dean	of	the	Library	
kenning.arlitsch@montana.edu

@kenning_msu


