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Controversy in social psychology, medicine, . . .

I Fragile research findings
I Joke research (Bem, Kanazawa, etc.)
I Fraud, misconduct, and error (Hauser, Stapel, Anderson and

Ones, etc.)
I Systematic biases (selection, the statistical significance filter,

etc.)

I Problems with the default model
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Little data, big data

I Start with an example of traditional statistics with little data

I Then some big data
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55,000 residents desperately need your help!

A fax arrives:

“Last week we had an election for the Board of Directors.
Many residents believe, as I do, that the election was
rigged . . . with fixed percentages being assigned to each
and every candidate making it impossible to participate in
an honest election. The unofficial election results I have
faxed along with this letter represent the tallies. Tallies
were given after 600 were counted. Then again at 1200,
2444, 3444, 4444, and final count at 5553. After close
inspection we believe that there was nothing random
about the count . . . Are we crazy? In a community this
diverse and large, can candidates running on separate and
opposite slates as well as independents receive similar
vote percentage increases tally after tally . . . Does this
appear random to you? What do you think? HELP!”
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A subset of the data
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Comparing to random variation
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Summary of election example

I The intermediate vote tallies are consistent with random
voting

I Opinion polls of 1000 people are typically accurate to within
2%

I So, if voters really are arriving at random, it makes sense that
batches of 1000 votes are highly stable
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Big data!

I Facebook message directly increases voter turnout by 0.3%
I Plausible small effect of innocuous advertisement

I Indirect (social) effect of 0.01%–0.1%
I Lost in the noise—even if statistically significant
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An example of research in behavior and genetics

“We expected reported anxiety to be significantly higher
in the closeness condition compared to either of the other
two treatments . . . There is no apparent main effect of
the treatment . . .

The effects in columns 2 and 4 (the models without
an interaction term) suggest that genetic risk scores for
negative affectivity decrease the probability of turnout,
although these effects do not reach conventional levels of
significance for Genetic Risk Index 1. This provides some
qualified support for our first hypothesis . . . The
interaction terms in Table 3 are both negative: the
interaction term with Genetic Risk Score 1 is significant
at the p < .05 level and that with Genetic Risk Score 2 is
significant at the p < .10 level . . . This confirms our
proposition . . . ”
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“Discovered: the genetic secret of a happy life”

From the news article:

“Researchers have identified a ‘happiness gene’ that
makes people more likely to feel satisfied with their lives
. . . The finding is the first to demonstrate a link between
the gene, called 5-HTT, and satisfaction . . . Those with
two long versions of the gene were 17 per cent more
likely to say they were very satisfied. . . . ”

From the research article by De Neve, Fowler, and Frey:

“Having one or two alleles . . . raises the average
likelihood of being very satisfied with ones life by 8.5%
and 17.3%, respectively.”
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Undiscovered . . .

From the text of the research article:

“Having one or two alleles . . . raises the average
likelihood of being very satisfied with ones life by 8.5%
and 17.3%, respectively.”

From the tables:

I 46% of people who had two copies of the gene described
themselves as satisfied and 41% described themselves as very
satisfied. The corresponding percentages for those with no
copies were 44% and 37%.

I Reported maximum difference is 4 percentage points (and not
statistically significant), not 17%.
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Statistical significance is not enough!
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Finding statistical significance with big data
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The “statistical significance filter”

I Vul, Harris, Winkelman, Pashler:
I Correlations reported in medical imaging studies are commonly

overstated because researchers select the highest values
I These statistical problems are leading to scientific errors

I Statistical corrections for multiple comparisons do not solve
the problem

I Discussion in Perspectives in Psychological Science (2009)
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Neural activity in a dead fish
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Sampling is important, even with big data
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Happiness and life satisfaction
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Data!
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More data
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The Perils of Pooling

Arthur “not David” Brooks in the New York Times:

“People at the extremes are happier than political
moderates. . . . none, it seems, are happier than the Tea
Partiers . . . ”

Jay Livingston (sociology, Montclair State University) looks up the
data in the General Social Survey . . .

Andrew Gelman Little Data



“None, it seems, are happier than the Tea Partiers . . . ” ??
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Pooling, 1972–2010
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When to aggregate or break up the data?

I Always always always a concern

I A “big data” example:
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More happiness

From USA Today:

“Conventional wisdom . . . has said parents are less happy,
more depressed and have less-satisfying marriages than
their childless counterparts. But . . . newer analyses
. . . based on data from almost 130,000 adults around the
globe . . . say that parents today may indeed be happier
than non-parents . . . The other study, of some 120,000
adults . . . finds that parents were indeed less happy than
non-parents in the decade 1985-95, but parents from
1995 to 2008 were happier . . . ”

From an author of the cited research papers:

“We find that globally, happiness decreases with the
number of children . . . the association between happiness
and fertility evolves from negative to neutral to positive
above age 40 . . . The first child increases happiness quite
a lot. The second child a little. The third not at all.”
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Challenges of causal reasoning are not going away

From a recent book by a cognitive scientist:
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The problem understanding the world using “stylized facts”

I Problems with is-it-there-or-is-it-not models of correlations
and effects

I Problems with the concept of “false positives”

I Accepting variation (as distinct from measurement error)

I Don’t fool yourself!
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Another example: Hot weather and crime
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Big Data and Big Model
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Data don’t always “speak for themselves”
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Conclusions

I My goal is not to “debunk”
I The central question of traditional, “little-data” statistics:

I Here’s a pattern in the data
I Is it “real”? That is . . .
I Is something similar going on in the general population?

I Ideas of statistical sampling are central to science
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