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Hiberlink Team Work 
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Reference Rot 
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Link Rot 
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Content Drift 

http://dl00.org 
2000 
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Content Drift 

http://dl00.org 
2004 
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Content Drift 

http://dl00.org 
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Content Drift 

http://dl00.org 
2008 
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The New York Times Cares 

http://www.nytimes.com/2013/09/24/us/politics/in-supreme-court-opinions-clicks-that-lead-nowhere.html 

Links in Supreme Court  
decisions: 
-  Link rot: 29%  
-  Reference rot: 49.9% 
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•  These resources: 
•  Are not necessarily under the custodianship of parties that care 

about long term integrity, access 
•  Do not necessarily have the same sense of fixity that e.g. 

journal articles have 

•  Links to these resources are subject to Reference Rot: 
•  Link Rot: Link stops working, e.g. HTTP 404 
•  Content Drift: Linked content changes over time 

 

Entrance Hiberlink 
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Articles Increasingly Link to Web Resources 

1997 1999 2001 2003 2005 2007 2009 2011

0
20

k
40

k
60

k
80

k
10

0k
12

0k
14

0k

Am
ou

nt
 o

f U
R

Is

URIs extracted 
from 

PubMed Central 
papers 



Hiberlink - Martin Klein  
IIPC GA, Paris, France, May 19th 2014 

Quantifying Reference Rot 
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Study Parameters 

arXiv Elsevier PMC

total articles 707, 667 2, 285, 000 595, 889
articles with HTTP references 142, 134 94, 645 156, 160

amount of HTTP references 346, 177 232, 712 480, 853

•  Time frame of publications: Jan 1997 – Dec 2012 
•  Articles in XML and PDF format 

•  Convert PDF to XML  
•  URI extraction 

•  Challenge: URI broken up by newline; underscore as image  
•  Store publication date 

•  URI live web test 
•  URI archive lookup via Memento infrastructure 
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Link Rot in arXiv 
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Content Drift in arXiv 

Archived within 14 days of publication 
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Solving Reference Rot 
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•  Link by means of the original URI 

•  Augment the link with temporal context aimed at increasing link 
robustness 

o  Date of linking 
o  URI of archived snapshot(s) 

•  404-No-More collaboration aims at standardizing an approach 
for HTML 

o  Harvard Law Library (perma.cc) 
o  Harvard Berkman Center for Internet & Security 
o  Los Alamos National Laboratory 
o  Old Dominion University 

Linking to Archived Resources 
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HTML Links 

<a href="http://www.bnf.fr">

Link to the BNF

</a>
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mset – Augmenting Links 

<a href="http://www.bnf.fr"

mset="2014-05-19,

http://archive.today/zdpAn">

Link to the BNF

</a>
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mset – Augmenting Links 

<a href="http://www.bnf.fr"

mset="2014-05-19,

http://archive.today/zdpAn 2014-05-15 memento">

Link to the BNF

</a>
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mset – Augmenting Links 

<a href="http://www.bnf.fr"

mset="2014-05-19,

http://archive.today/zdpAn,

http://perma.cc/SC89-PAHK">

Link to the BNF

</a>
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