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Most of the effect is 
regression to the mean
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5Initial experiment score

Confirmatory = initial

Variability in Experiments, but Correlation

Marginal 
distributions 

same

6Initial experiment score

Regression line

Suppose correlation coefficient = 0.50



2/5/2014

4

7

Regression to the mean

Effect is 
ubiquitous

The real
placebo effect

88

Colossal failure due to 
not understanding

regression to the mean
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Jan 2003 through Aug 2012

Failure in phase III due largely
to extrapolating from a biased

selection of phase II trials:
Regression to the Mean

Phase III power 
usually 90%!
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Sometimes easy to tell 
when not reproducible
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Odds ratio 1.20
p = 0.038
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SAINT II:

� N = 3200 (up from 1700)

� Power 80% for Odds Ratio 1.20

� My probability that SAINT II 
would be positive: 10%

SAINT II:

� N = 3200 (up from 1700)

� Power 80% for Odds Ratio 1.20

� My probability that SAINT II 
would be positive: 10%



2/5/2014

7

1313

Press Release

“SAINT II did not meet its primary 
outcome (p=0.33, odds ratio 0.94) 
compared to placebo.”

“The company plans no further 
development of NXY-059 in acute 
ischemic stroke.”
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Multiplicities

� BIG DATA:
�False-positives galore
�GWAS standard: p < 5 x 10-8

�False-negative rate is huge; too high 
a price to pay?

� Statistical analyses are important, 
but not the main problem
� Most important analyses sometimes 

happen before I see the data
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Multiplicities and building a 
prognostic -omic index

� 1550 node-positive BC patients

� 20 markers

� Select markers with p < 0.10

� Build Recurrence Score using 
multivariate Cox regression
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Above median

Below median

p < 0.0001

Years of Follow-up

P
ro

po
rt

io
n 

D
is

ea
se

-f
re

e

18

Q1

Q2
Q3

Q4

p < 0.0001

Years of Follow-up

P
ro

po
rt

io
n 

D
is

ea
se

-f
re

e



2/5/2014

10

19

The punchline:

All 20 markers were white noise
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The good news:

I had a protocol!
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Prior probabilities of effect size
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0.45

Probability that modestly powered 
experiment is positive: 5%

If positive, new probs of effect size:

24

Probability that confirmatory 
experiment is positive: 27%

If 2nd positive, new probs of effect size:

0.45

0.04
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1. Need for a protocol. 
2. Analyses not done.
3. Log of actual analyses. 
4. Unspecified analyses. 
5. To adjust for multiplicities? 
6. Confirmation. 
7. Piecemeal publication. 
8. Biological rationale. 
9. Frequentist versus Bayesian. 

10. REMARK (for biomarkers).

JNCI 2012
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