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Reproducibility:	
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  or	
  Fool’s	
  Gold	
  in	
  	
  
Digital	
  Social	
  Research?	
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  Internet	
  Ins,tute	
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  on	
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  Science	
  and	
  	
  

Digital	
  Research	
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Long-­‐Lived	
  Digital	
  Data	
  Collec,ons.	
  	
  (2005).	
  
Na,onal	
  Science	
  Board.	
  
hAp://www.nsf.gov/pubs/2005/nsb0540/	
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Data	
  deluge!	
  

Scien,sts	
  
Social	
  Scien,sts	
  

Funding	
  agencies	
  
Policy	
  
makers	
  

Humanists	
  

Librarians	
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Data	
  sharing	
  policies	
  
•  Wellcome	
  Trust	
  

– Data	
  sharing	
  requirements	
  
– Data	
  management	
  plans	
  

•  Economic	
  and	
  Social	
  Research	
  Council	
  
– Data	
  sharing	
  requirements	
  
– Data	
  reuse	
  
– Data	
  deposit	
  

•  Na,onal	
  Science	
  Founda,on	
  
– Data	
  sharing	
  requirements	
  
– Data	
  management	
  plans	
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Why	
  share	
  research	
  data?	
  

Ra,onales	
  
1.  To	
  reproduce	
  or	
  to	
  verify	
  research	
  	
  
2.  To	
  make	
  results	
  of	
  publicly	
  funded	
  research	
  

available	
  to	
  the	
  public	
  
3.  To	
  enable	
  others	
  to	
  ask	
  new	
  ques,ons	
  of	
  

extant	
  data	
  
4.  To	
  advance	
  the	
  state	
  of	
  research	
  and	
  

innova,on	
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Borgman,	
  C.	
  L.	
  (2012,	
  forthcoming).	
  The	
  conundrum	
  of	
  sharing	
  research	
  data.	
  Journal	
  of	
  the	
  American	
  Society	
  for	
  Informa&on	
  Science	
  and	
  
Technology.	
  Figure	
  by	
  Jillian	
  C.	
  Wallis,	
  UCLA	
  
	
  



Scien,fic	
  Gold	
  Standard	
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REPLICATION—THE	
  CONFIRMATION	
  OF	
  
RESULTS	
  AND	
  CONCLUSIONS	
  FROM	
  ONE	
  
STUDY	
  obtained	
  independently	
  in	
  another—is	
  
considered	
  the	
  scien,fic	
  gold	
  standard.	
  

Jasny,	
  B.	
  R.,	
  Chin,	
  G.,	
  Chong,	
  L.	
  &	
  Vignieri,	
  S.	
  (2011).	
  
Again,	
  and	
  again,	
  and	
  again.	
  Science,	
  334(6060):	
  1225.	
  
	
  



J P A Ioannidis, M J Khoury Science 2011;334:1230-1232 Published by AAAS 

•  Deduc,ve	
  sciences	
  
–  Check	
  the	
  proof	
  

•  Experimental	
  
sciences	
  
–  Redo	
  the	
  field	
  work	
  

•  Computa,onal	
  
sciences	
  
–  Start	
  with	
  the	
  
dataset	
  

–  Reconstruct	
  
workflow	
  

	
  

Victoria	
  Stodden,	
  
Columbia	
  University	
  
	
  

Reproducibility?	
  	
  



What	
  data	
  are	
  replicable?	
  
•  Field	
  observa,ons?	
  	
  

–  Plants,	
  animals,	
  soil,	
  air,	
  water	
  
–  Places	
  and	
  ,mes	
  

•  Digital	
  records	
  of	
  	
  
– Observa,ons	
  
–  Experiments	
  
– Models	
  
– Workflows?	
  

•  Materials?	
  
•  Sojware,	
  code,	
  algorithms?	
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Data,	
  Replica,on,	
  and	
  Interpreta,on	
  

•  Unit	
  of	
  replica,on	
  
–  One	
  paper	
  
–  One	
  dataset	
  
–  One	
  program	
  of	
  research	
  

•  Provenance	
  
–  Chain	
  of	
  custody	
  
–  Transforma,ons	
  from	
  original	
  state	
  

•  Tacit	
  knowledge	
  
–  Domain	
  knowledge	
  
–  Research	
  methods	
  	
  
–  Research	
  skills	
  

http://chicagoist.com/2008/10/09/
a_gourmet_oasis_provenance_food_and.php	
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Reproducibility	
  ra,onales	
  

•  Resolve	
  disputes	
  
•  Confirm	
  scien,fic	
  claims	
  
•  Protect	
  public	
  interest	
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  hAp://drpinna.com/the-­‐gold-­‐standard-­‐22948	
  



Resolve	
  disputes?	
  

•  Gravita,onal	
  waves	
  
•  Valid	
  experiments	
  were	
  those	
  that	
  

– Detected	
  waves	
  
– Failed	
  to	
  detect	
  waves	
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Collins,	
  H.	
  M.	
  (1975).	
  The	
  seven	
  sexes:	
  A	
  study	
  in	
  the	
  sociology	
  of	
  a	
  phenomenon,	
  or	
  the	
  replica,on	
  of	
  
experiments	
  in	
  physics.	
  Sociology,	
  9:	
  205-­‐24.	
  
Collins,	
  H.	
  M.	
  (1998).	
  The	
  meaning	
  of	
  data:	
  Open	
  and	
  closed	
  eviden,al	
  cultures	
  in	
  the	
  search	
  for	
  gravita,onal	
  
waves.	
  American	
  Journal	
  of	
  Sociology,	
  104(2):	
  293-­‐338.	
  
	
  

hAp://physicsworld.com/cws/ar,cle/news/42270	
  



Gravita,onal	
  waves,	
  2011	
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  hAp://physicsworld.com/cws/ar,cle/news/42270	
  

Black	
  hole	
  twins	
  spew	
  gravita,onal	
  waves:	
  Physics	
  World,	
  April	
  2011	
  

Astronomers	
  could	
  be	
  on	
  the	
  cusp	
  of	
  detec,ng	
  gravita,onal	
  waves	
  ajer	
  four	
  decades	
  
of	
  trying,	
  according	
  to	
  a	
  team	
  of	
  Polish	
  astrophysicists.	
  They	
  say	
  that	
  if	
  current	
  
gravita,onal-­‐wave	
  detectors	
  are	
  upgraded	
  to	
  search	
  for	
  binary	
  black-­‐hole	
  systems,	
  
gravita,onal	
  waves	
  would	
  be	
  expected	
  "within	
  the	
  first	
  year	
  of	
  opera,on".	
  If	
  correct,	
  it	
  
would	
  open	
  up	
  a	
  new	
  window	
  to	
  the	
  cosmos,	
  allowing	
  astronomers	
  to	
  see	
  the	
  universe	
  
with	
  fresh	
  eyes.	
  …	
  
	
  

However,	
  a	
  team	
  of	
  researchers,	
  led	
  by	
  Chris	
  Belczynski	
  of	
  the	
  Los	
  Alamos	
  Na,onal	
  Laboratory,	
  
report	
  that	
  these	
  projects	
  have	
  taken	
  the	
  wrong	
  op,on,	
  saying	
  that	
  double	
  black	
  hole	
  systems	
  
may	
  be	
  far	
  more	
  common	
  than	
  previously	
  thought.	
  The	
  reason	
  is	
  related	
  to	
  stars'	
  metallicity,	
  
which	
  is	
  the	
  frac,on	
  of	
  elements	
  that	
  are	
  heavier	
  than	
  helium.	
  The	
  lower	
  the	
  metallicity	
  the	
  less	
  
mass	
  is	
  lost	
  at	
  the	
  end	
  of	
  the	
  star's	
  life	
  and	
  therefore	
  the	
  black	
  holes	
  that	
  form	
  are	
  more	
  likely	
  to	
  
survive	
  to	
  become	
  a	
  black	
  hole	
  binary.	
  	
  
	
  



Confirm	
  scien,fic	
  claims	
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• What	
  data	
  do	
  peer	
  reviewers	
  need?	
  	
  
• How	
  are	
  data	
  used	
  in	
  peer	
  review?	
  	
  
• What	
  is	
  the	
  responsibility	
  of	
  peer	
  reviewers	
  to	
  
reproduce	
  research?	
  



Avian influenza A/H5N1 virions. 

K I Berns et al. Science 2012;335:660-661 

Published by AAAS 

Efforts	
  to	
  describe	
  or	
  define	
  life-­‐sciences	
  research	
  of	
  par,cular	
  concern	
  have	
  focused	
  on	
  the	
  possibility	
  that	
  
knowledge	
  or	
  products	
  derived	
  from	
  such	
  research,	
  or	
  new	
  technologies,	
  could	
  be	
  directly	
  misapplied	
  with	
  a	
  
sufficiently	
  broad	
  scope	
  to	
  affect	
  na,onal	
  or	
  global	
  security.	
  	
  
	
  

We	
  found	
  the	
  
poten,al	
  risk	
  of	
  
public	
  harm	
  to	
  be	
  
of	
  unusually	
  high	
  
magnitude.	
  

We	
  therefore	
  recommended	
  that	
  
the	
  work	
  not	
  be	
  fully	
  communicated	
  
in	
  an	
  open	
  forum.	
  The	
  NSABB*	
  was	
  
unanimous	
  that	
  communica,on	
  of	
  
the	
  results	
  in	
  the	
  two	
  manuscripts	
  it	
  
reviewed	
  should	
  be	
  greatly	
  limited	
  
in	
  terms	
  of	
  the	
  experimental	
  details	
  
and	
  results.	
  

This	
  is	
  an	
  
unprecedented	
  
recommenda,on	
  for	
  
work	
  in	
  the	
  life	
  
sciences	
  ….	
  Our	
  
concern	
  is	
  that	
  
publishing	
  these	
  
experiments	
  in	
  detail	
  
would	
  provide	
  
informa,on	
  to	
  some	
  
person,	
  organiza,on,	
  
or	
  government	
  that	
  
would	
  help	
  them	
  to	
  
develop	
  similar	
  
mammal-­‐adapted	
  
influenza	
  A/H5N1	
  
viruses	
  for	
  harmful	
  
purposes.	
  

*U.S.	
  Na,onal	
  Science	
  Advisory	
  Board	
  for	
  Biosecurity	
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  reproducibility?	
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Gold	
  or	
  Fool’s	
  Gold?	
  

17	
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Conclusions	
  
•  Reproducibility	
  is	
  a	
  driver	
  of	
  data	
  sharing	
  
policies	
  

•  Reproducibility	
  is	
  the	
  “gold	
  standard”	
  for	
  science	
  
–  Resolve	
  disputes	
  
–  Confirm	
  scien,fic	
  claims	
  
–  Protect	
  public	
  interest	
  

•  Reproducibility	
  is	
  a	
  social	
  process	
  
–  Epistemological	
  disputes	
  
–  Policy	
  disputes	
  
–  Tacit	
  knowledge	
  and	
  interpreta,on	
  

•  Exemplar	
  problem	
  for	
  digital	
  social	
  research	
  
19	
  

hAp://plus.maths.org/content/text-­‐bytes-­‐
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