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Talk outline

Inferential statistics
Channel-level statistics

parametric
non-parametric
clustering

Source-level statistics
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{x1, x2, x3, x4, …} {y1, y2, y3, y4, …}

t-statistic

distribution of x

Observations
in condition 1:

Observations
in condition 2:

distribution of y
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Parametric statistical testing 

You make N observation and want to find whether some 
hypothesis H1 is true.

The first problem is that this requires a !"#$"%&'()*'+,)'#" of 
the test statistic.
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cfg  = [];
cfg.method   = ‘analytic’
cfg.correctm = ‘bonferroni’
ERPstats     = ft_timelockstatistics(cfg, ERP);

cfg  = [];
cfg.method   = ‘analytic’
cfg.correctm = ‘fdr’
ERPstats     = ft_timelockstatistics(cfg, ERP);

cfg  = [];
cfg.method   = ‘montecarlo’
cfg.correctm = ‘max’
ERPstats     = ft_timelockstatistics(cfg, ERP);

cfg  = [];
cfg.method   = ‘montecarlo’
cfg.correctm = ‘max’
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Randomization approach

X1
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Non-parametric statistics

Randomization of independent variable

Hypothesis is about data, not about the specific parameter
Randomization distribution of the statistic of interest “x” is 

approximated using Monte-Carlo approach

H0 is tested by comparing the observed statistic against 
the randomization distribution
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Toy example: Original observation

Condition A
S1_a
S2_a
S3_a

S4_a
S5_a
S6_a
S7_a
S8_a
S9_a
S10_a

Condition B
S1_b
S2_b
S3_b

S4_b
S5_b
S6_b
S7_b
S8_b
S9_b
S10_b

null hypothesis: condition A = condition B
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3"241.1"2$5
6,7'
6879
6:7'
6;7'
6<79
6=79
6>7'
6?7'
6@7'
6,A7 9

3"241.1"2$B
6,79
687'
6:79
6;79
6<7'
6=7'
6>79
6?79
6@79
6,A7 '

20**$C#)".C%-1-+$D"241.1"2$5$E$D"241.1"2$B
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Toy example: 2nd permutation

Condition A
S1_b
S2_a
S3_b
S4_a
S5_a
S6_b
S7_a
S8_b
S9_b
S10_a

Condition B
S1_a
S2_b
S3_a
S4_b
S5_b
S6_a
S7_b
S8_a
S9_a
S10_b

null hypothesis: condition A = condition B
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Toy example: 3rd permutation

!"#"$!"$%&'&() *+!,-.#"$/0& (1
2,-34"#"$/0&( (5
2,-34"#"$/0&) ((
2,-34"#"$/0&5 ()
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Summary statistics

Parametric statistical test for all channel-time-frequency points
probability for H0
one H0 for each channel-time-frequency
multiple comparison problem

Non-parametric approach for estimating probability
randomization or permutation
probability of H0 for arbitrary statistic
incorporate prior knowledge in statistic
avoid MCP using max statistic
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W = ( G T C-1 G ) -1 GT C-1

C = M M TP = X XT = W C W T

X(t) = W M(t)

Ci = M i Mi
T trial 1, 2, 3, É  

C = ( C 1 + C 2 + C 3 + É )/n

M(t) = G X(t)  + N

Pi = W C i WT

^

^ ^
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