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Personally:	
  

•  Preference	
  for	
  Bayes	
  
– TheoreJcally	
  Jght	
  
– With	
  some	
  work,	
  provides	
  “beQer”	
  answers	
  

•  Have	
  used	
  Bayes	
  successfully	
  at	
  FDA,	
  e.g.,	
  
– Bridging	
  from	
  adults	
  to	
  children	
  
– Tipping	
  point	
  analyses	
  for	
  missing	
  data	
  

•  But	
  also	
  value	
  frequenJst	
  evaluaJons,	
  
– Not	
  simply	
  usual	
  uncondiJonal	
  (Neyman-­‐Pearson)	
  
ones,	
  although,	
  no	
  Jme	
  to	
  explicate	
  today	
  	
  

– Reason:	
  	
  all	
  models	
  in	
  pracJce	
  are	
  approximaJons	
  



Are	
  p-­‐values	
  at	
  all	
  useful?	
  

•  Significance	
  levels,	
  p-­‐values,	
  very	
  intuiJve	
  
– Used	
  all	
  the	
  Jme	
  in	
  our	
  lives,	
  

– When	
  evaluaJng	
  a	
  “new”	
  restaurant,	
  “locate”	
  its	
  
quality	
  in	
  distribuJon	
  of	
  old	
  ones’	
  qualiJes	
  

–  Is	
  it	
  significantly	
  beQer	
  than	
  old	
  ones?	
  

•  Implicit	
  assumpJons	
  about	
  exchangeability	
  
– Suppose	
  new	
  was	
  just	
  like	
  others,	
  “null”	
  …	
  



•  Fisher’s	
  blast	
  of	
  insight:	
  
– Under	
  the	
  sharp	
  null	
  and	
  with	
  randomizaJon,	
  
distribuJon	
  of	
  any	
  staJsJc	
  is	
  known,	
  without	
  any	
  
more	
  assumpJons,	
  and	
  so	
  the	
  “significance”	
  of	
  new	
  
vs.	
  old	
  ones	
  is	
  also	
  known	
  

•  But	
  this	
  does	
  not	
  address	
  hard	
  problems	
  with	
  
nuisance	
  unknowns	
  and	
  mulJple	
  esJmands	
  
– Bayes	
  does,	
  but	
  Fisher	
  called	
  his	
  version	
  of	
  Bayes	
  
“Fiducial”,	
  e.g.,	
  Behrens-­‐Fisher,	
  Fieller-­‐Creasy;	
  
possible	
  precision	
  loss	
  with	
  blocking	
  (df+3)/(df+1)	
  



Fiducial	
  as	
  Bayesian	
  
Fisher	
  (1956)	
  SMSI	
  
•  “The	
  fiducial	
  argument	
  uses	
  the	
  observaJons	
  
to	
  change	
  the	
  logical	
  status	
  of	
  the	
  parameter	
  
[esJmand]	
  from	
  one	
  in	
  which	
  nothing	
  is	
  
known	
  of	
  it,	
  and	
  no	
  probability	
  statement	
  
about	
  it	
  can	
  be	
  made,	
  to	
  the	
  status	
  of	
  a	
  
random	
  variable	
  having	
  a	
  well-­‐defined	
  
distribuJon.”	
  	
  

•  Never	
  met	
  Fisher	
  but	
  did	
  have	
  many	
  relevant	
  
discussions	
  with	
  Cochran	
  (who	
  knew	
  Fisher	
  
well)	
  and	
  with	
  Neyman	
  (in	
  the	
  late	
  1970s)	
  



Neymanian	
  insights	
  

•  Neyman	
  
– Evaluate	
  procedures	
  over	
  repeated	
  uncondiJonal	
  
sampling,	
  treaJng	
  data	
  as	
  random	
  and	
  esJmands	
  
as	
  fixed	
  (but	
  unknown	
  when	
  drawing	
  inferences)	
  

•  Neyman-­‐Pearson	
  was	
  pushing	
  math	
  for	
  
inferences	
  (e.g.,	
  unbiased	
  esJmaJon,	
  
confidence	
  intervals)	
  –	
  a	
  failure	
  in	
  general	
  
– Worse,	
  the	
  “new	
  religion”	
  and	
  its	
  disciples	
  lost	
  the	
  
insights	
  of	
  Neyman’s	
  ideas	
  for	
  evaluaJon	
  



Neyman’s	
  (1934,	
  p.	
  590)	
  DefiniJon	
  of	
  Confidence	
  Intervals	
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ImplicaJons	
  of	
  Fisher	
  and	
  Neyman	
  
for	
  using	
  Bayes	
  at	
  FDA	
  

•  Use	
  their	
  insights,	
  not	
  “readers’	
  digest”	
  or	
  
rigid	
  mathemaJcal	
  versions	
  of	
  their	
  theories	
  

•  Use	
  Bayes	
  but	
  evaluate	
  condiJonally	
  (on	
  
observed	
  data)	
  to	
  ensure	
  good	
  operaJng	
  
characterisJcs	
  in	
  repeated	
  sampling	
  from	
  
realisJc	
  possible	
  truths	
  -­‐	
  not	
  all	
  possible	
  truths	
  


