
A response to the Brown et al critique.

Lƴ ǘƘŜƛǊ άŎǊƛǘƛŎŀƭ ǊŜŀƴŀƭȅǎƛǎέ ƻŦ ǘƘŜ CǊŜŘǊƛŎƪǎƻƴ Ŝǘ ŀƭΦ1 report noting associations 
between eudaimonicwell-being and reduced expression of adversity-sensitive 
genes, Brown et al.2 ŀǊƎǳŜ ǘƘŀǘ ǘƘŜ ǊŜǎǳƭǘǎ ŀǊŜ άƴƻ more than a product of 
ŎƘŀƴŎŜέ ŀƴŘ ƧǳŘƎŜ άǘƘŜ ŎƘŀƴŎŜǎ ƻŦ ŀ ǎǳŎŎŜǎǎŦǳƭ ǊŜǇǊƻŘǳŎǘƛƻƴΧ ǊŜƳƻǘŜΦέ

Their conclusion is invalid for 2 primary reasons:

1) The Fredrickson et al. results have already been replicated.

нύ ¢ƘŜ άōƛǘƳŀǇǇƛƴƎέ ŀƴŀƭȅǎƛǎ Brown et al. use to estimate false positive error 
rates is invalid.  

1. Fredrickson et al. (2013) A functional genomic perspective on human well-being.  ProcNatlAcadSciUSA, 110(33):13684ς13689
2. Brown et al. (2014) A critical reanalysis of the relationship between genomics and well-being.  ProcNatlAcadSciUSA, in press. 
www.pnas.org/cgi/doi/10.1073/pnas.1407057111
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Hedonic association with RNA

1. Replication of the initial result
N = 122 healthy adults
Direct replication of previous measures and analyses, as well as new analyses by 
mixed effect linear modeling.

Eudaimonic Hedonic

Study 1 -.28 +.28

Study 2 -.21 +.25

Integratingoverbivariatenormal PDF
P(1.76 ғ · ғ нΦму  -2.29 < Y< -1.40)

P(closereplication|Brown-null) = 0.012

Sampling variability implied by Brown et al. analysis 
purporting 31-44% false + error rates

Initial results replicate 
much more closely than 
ǿƻǳƭŘ ƻŎŎǳǊ ƛŦ .ǊƻǿƴΩǎ CҌ 
error claims were accurate.

Actual replication 
results



2. ά.ƛǘƳŀǇǇƛƴƎέ ŀƴŀƭȅǎƛǎ ƛǎ ƛƴǾŀƭƛŘ  

Brown et al. conduct systematic combinatorial partitioning of observed 
psychometric variablesand use the results to estimate F+ error rates.

The problem: bitmapping/systematic re-partitioning of a fixed data set is 
NOT random, does not involve any resampling of observations (subjects), 
and therefore cannot provide any valid estimate of F+ error rates.   

Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9 Item 10 Item 11 Item 12 Item 13 Item 14

Subject 1 4 4 4 4 3 3 3 3 4 4 5 5 5 4

Subject 2 5 5 5 5 5 3 3 3 5 3 5 5 5 5

Subject 3 4 4 4 4 5 0 4 0 5 4 5 1 4 4

Subject 4 5 5 5 5 5 3 5 5 5 4 5 5 4 4

Subject 5 4 4 4 4 3 1 3 1 3 4 4 4 4 4

Subject 6 3 4 4 4 3 3 4 4 4 4 3 4 4 4

Subject 7 3 4 4 4 5 1 5 5 3 2 5 5 5 2

Subject 8 4 5 4 5 4 2 3 0 4 4 4 4 4 4

Subject 9 5 5 4 4 4 3 3 3 3 3 3 5 4 4

Subject 10 2 2 1 3 2 3 2 1 2 1 1 2 1 1

Subject 11 3 4 3 4 4 1 3 1 3 4 3 3 3 5

Subject 12 3 4 1 4 4 0 4 1 1 2 3 0 4 1

Subject 13 5 5 4 5 5 3 4 2 4 5 5 5 5 5

Subject 14 0 2 1 1 0 0 3 3 0 0 0 0 3 0

Subject 15 5 5 5 5 5 3 5 4 5 3 4 5 5 5



¢ƘŜ ŜǾƛŘŜƴŎŜΥ ǎǘǊƛƪƛƴƎ ŘƛǎŎƻƴǘƛƴǳƛǘȅ ōŜǘǿŜŜƴΧ

1) true sampling distributions for associations between 
well-being scores and RNA expression

vs.

нύ ŘƛǎǘǊƛōǳǘƛƻƴǎ ŜƳŜǊƎƛƴƎ ŦǊƻƳ .Ǌƻǿƴ Ŝǘ ŀƭΦΩǎ άǎƛƳǳƭŀǘƛƻƴέ 
of Fredrickson et al. data analyses 



Figure 7. Scatter plot of 8,191 possible combinations of the 14 
items of the MHC-SF ƛƴǘƻ άŦŀŎǘƻǊǎέ using psychometric data

Brown et al. assert the bizarre distribution and 
high statistical significance rates stem from some 
bias inherent in the association estimator 
Fredrickson et al. used to quantify pooled 
association of 53 indicator mRNAs with well-being.

ά.ƛǘƳŀǇέ ŜǎǘƛƳŀǘŜ

Parameter estimate
RNA association with well-being scores
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ά.ƛǘƳŀǇέ ŜǎǘƛƳŀǘŜ

1. Overall: very verythin 
/ correlated

2. aƛŘŘƭŜ ƛǎ άōŜƭǘŜŘέ 
not plump

3.  Highly over-dispersed

Parameter estimate
RNA association with well-being scores

True null sampling distribution

(Permutation)
Figure 7. Scatter plot of 8,191 possible combinations of the 14 
items of the MHC-SF ƛƴǘƻ άŦŀŎǘƻǊǎέ using psychometric data

Bitmapping produces inaccurate estimates of parameter sampling distributions.



Does the problem stem from the data?

One way to tell: feed the bitmap analysis randomly generated data 
and examine the resulting null distribution for an established 
benchmark estimator (e.g., 2-sample t test)

1.    Randomly generate data matrix 
Uniformly distributed integers 0-5, as in .ǊƻǿƴΩǎ SI Fig 9, centered to mean=0

нΦ    DŜƴŜǊŀǘŜ άǇǎŜǳŘƻ ŦŀŎǘƻǊέ ǎŎƻǊŜǎ ŦǊƻƳ ōƛǘƳŀǇ ǇŀǊǘƛǘƛƻƴǎ

3.    Compute 2-sample t test on pseudo factor scores
Should be completely null, with mean and difference distributions centered on 0

Note: this analysis does not involve
Å well-being data
Å RNA data
Å RNA/well-being association estimator




