Learn if what we see is
reatty ﬂ\ere

Monash vaérsi : y o




. Why?

% lineup, rorschach functions
% null generating mechanisms

% p-values
e metrics
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“Biomass VMUL; Looks velated 1o nitrogen
deposition, but mome of my tests show a
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“These four Species ol WASPS have very AifPerent
g9ene EXPreSSLOn pniie/vm,s" Published paper 2040
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“ls it possible that the pollsters ave s sie/wnii(/m%g
biased?” Ouw US election momi‘govim.ﬂ
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N o A
Wy tnference?
% Plots of data allow us to uncover the

unexpected, but it needs to be calibrated

against what might be seen by chance, if
there really is no underlying pattern
% Classical statistical inference allows

computing probabilities of this being a

likely value of a statistic if there really

1S no structure
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% Once you see it, its too Late

% You cannot legitimately test for
significance of structure
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e Lineup protocol: Plots your data
among a field of “null” plots

% Puts it in the context of what it
might Look Llike if there is really no

structure

% Encrypts the Location of the data
plot
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““uullabor functions

™ lineup: Generates a lineup using one of
the given null generating mechanisms

epvisuals: Compute p-values after
showing to impartial jurers

distmet: empirical distribution of
distance between data plot and null plots
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Mathematical Inference

Visual Inference
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5 For one observer, the probability of
randomly selecting the data plot is
1/m, where wm is the number of plots
in the Lineup.

% With wmultiple observers, the p-value
is estimated by

Number of imdependent observers

P(X =1-— BinomK,1/@ 1) %@ (%)Z (rmmlgz

Number ot observers ohoosimg Adata

plot
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enull_dist: Null hypothesis: variable
has specified distribution

Nenull_1lm: Null hypothesis: variable is
linear combination of predictors, comes
with different residual generators

¥enull permute: Null kypo{l\esis:
variable is independent of others
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% Can we measure how different the
data pLo{ is from the null plots?

) Dataset X with two variables X; and Xo

Count
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0.010 0.015
Permutation distribution




e Really useful package

N Helps to adjust our expectations,
dampen surprise, support surprise

. Calibrate your eyes on what
randomness Looks Like
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