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What is capital to you? 
 

Write something down 



How do you describe value? 
 

Write something down 



Capital? 



Value? 



YOUR DATA IS ONLY AS GOOD  
AS YOUR METADATA 

Metadata is a first 

class object 



THE TOPIC… 

Motivation – Making metadata work harder (DRYAD) 

ROI – return on investment (CAPITAL) 









Pre-populated  
metadata 
field 



DATA DOWNLOADS  REUSE  CITATION 

Observations, motivating study of metadata capital 
1. Metadata generation costs money 

2. Metadata reuse is a BIG part of Dryad’s workflow 

3. Metadata reuse via OAI 
4. Metadata reuse via data sharing, reuse, and repurposing  

Download 12378 times 



Type Total 30 days 

Data 

packages 
7978 326 

Data files 24903 1195 

Journals 390 105 

Authors 28714 4279 

Downloads 772229 18043 



PACKAGE METADATA HARVESTED FROM EMAIL 

Subj. 177 (gr. 97%, rd. 2%, bl. 1%) 

Contr. 101 (gr. 99%, bl. 1%) 



Author 

Subject 

Dcterms.spatial 

 

DwC.ScientificName 





     n 

R + ∑ ai = R + a1 + a2 +a3 + …an 

      i=1 

R = value of the metadata record 

i= number of usages 

a = incremental increase in value 

n = maximum number of reuse 

Metadata duplication 

is inefficient, tedious 

An economic concept 
(Weber, 1905; Smith, 1776)  

Successive 

growth rates  

N 

∑ ic = Θ (nc +1)  

i=1 

Cycles… 
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Reuse of 
metadata 



MODIFIED CAPITAL-SIGMA NOTATION FOR 
LINKED DATA  
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Reuse of linked data 
concept/URI 

P = 

Determined 

by the 

number of 

terms in an 

ontology, 

labor hours 

to generate, 

integrate, 

etc, 





Total Fields Referenced (FitBit), toward SGHIx 

  X Availale: 39 

  P (Pending): 3 

  NA (not available):  42 

(Caruso & Ogletree) 

Most popular 

timestamp 

type 

start_time 

distance 

duration 

calories 

utc_offset 



CONCLUSION…OTHER VALUATION 
APPROACHES 
Market cap of Facebook per user: $40 – $300 

Revenues per record per user: $4 – $7 per year 

 Facebook 

 Experian 
Market prices of personal data: 

 $0.50 for street address 

 $2.00 for date of birth 

 $8 for social security number 

 $3 for driver’s license number 

 $35 for military record 

SOURCE: OECD. Exploring the Economics of Personal 
Data: A Survey of Methodologies for Measuring 
Monetary Value. OECD Digital Economy Papers. Office 
for Economic Cooperation and Development Publishing, 
2013.  



IN THE FITBIT DATA SCENARIO, IF A PATIENT’S 
EXERCISE DATA AND ENVIRONMENTAL QUALITY DATA 
CAN BE COMBINED WITH ASTHMA CONDITION DATA, 
WE WILL GET A BETTER PREDICTION OF THE WAY IN 
WHICH ASTHMA EVOLVES.  
WORKING ON METADATA CONNECTION… 
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GOALS OF EXPLORATORY WORK 

•Understand the Viral Vector Core 

Laboratory (VVCL) workflow. 

•Map the VVCL metadata lifecycle.  

•Explore machine-actionable rules that can 

support the VVCL metadata lifecycle. 

•Create an iRODS prototype for the VVCL 

workflow, and explore the application of 

machine-actionable rules. 



METHODS 

•Collaborative workflow modeling was 

used to capture the day-to-day 

workflow. 

•A metadata analysis was conducted to 

identify basic metadata generated 

and automatically propagated during 

each workflow stage in the VVCL 

process.   

 Microservices articulation 



• Design 
experiment:  

• Submit DNA 
sample and 
web form 

• Transfect cells 
• Collect the 

supernatant, 
aliquot, and 
label 

• Present the 
qPCR 

• Flow cytometry 
• Deliver aliquot 

and analysis 
 



50 USD PER HOUR FOR AN EXPERIMENT 
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SOME CONCLUDING OBSERVATIONS 

•Discover and advance the application of methods for 

quantifying the cost and value of metadata over time 

• Raise dialog  

•Advance nascent work on “metadata capital” 
 

Information as an economic asset - Machlup’s The Production and 

Distribution of Knowledge in the United States  

•Metadata experts emphasize the value of metadata for 

data lifecycle management (e.g., data capture, use/reuse, 

provenance tracking, etc.) (Lytras and Sicilia, 2007; 

Garoufallou, E., Papatheodorou, IJMSO, 2014) 



LIMITATIONS 

• Modified capital-sigma is only one dimensional; all 

metadata properties/concept are not equal 

• Also, we know cost/value relationship is not 1:1.   

• Metadata is only as good as your data 

  not always true 

• What about successive growth rate may be the way 

to go 

 

 



Capital? 



Value? 



Capital
, 
value? 

Friendship, social 
network 



Discussion… 
 

Can we study cost? 

How do we convey value? 

Is there a connection between cost/value/quality? 

How does this all fit with media and enterainment 



YOUR DATA IS ONLY AS GOOD  
AS YOUR METADATA 

Metadata is a first 

class object 



PETER FOX, Tetherless World Constellation Chair And 
Professor Of Earth And Environmental Science And 
Computer Science At Rensselaer Polytechnic  

Get rid of the word ‘metadata’ 
(RDA Conference, Sweden, 
March 2013, keynote) 

• Provenance data 

• Descriptive data 

• Authenticity data 
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