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Figure 3. The between-condition differences of the ALFF within the DMN. The ALFF differences were found between the EC and EO
conditions (A), and between the EC and EO-F conditions (B). The areas in the white contours denote the ROls within the DMN. The numbers below
the images refer to the x coordinates in the Talairach and Tournoux space. The statistical threshold was set at [1>2.093 (P<005) and cluster size
486 mm’, which corresponds to a corrected P<005.

010,137 1/joumal pone 0005743.9003

10

ANOVA or ANCOVA

Wang?, Yan* et al., 2011, Hum Brain Mapp

Control

Figure I.
Within-group ALFF maps within the AD, MCI, and healthy elderly control groups. Visual inspection indi-
cated that the PCC and adjacent PCu had the highest ALFF values within each group and had different
strengths among the three groups. The statistical threshold was set at Z > 3.09 (P < 0.001) and cluster
size >189 mm?, which corresponded to a corrected P < 0.001. R, right; L, left; P, posterior; A, anterior.
[Color figure can be viewed in the online issue, which is available at wileyonlinelibrary.com]
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Post-hoc procedures: the corrected p values under a given control procedure for
comparing group means of any pairs were calculated (e.g., through Studentized
Range statistic for Tukey-Kramer correction) with the same route as MATLAB
command multcompare. The p maps were then converted to Z maps according to
the Normal inverse cumulative distribution function (norminv), with the sign of group

mean differences applied.
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Mixed Effect Analysis

fALFF of MPFC Cingulate
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Yan et al., 2016. Translational Psychiatry 18
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Mixed Effect Analysis
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Non-parametric: permutation

¢ We can permute the data itself to create a distribution that we can use
to test our statistic.
BN BIBEASHTER, NIRATBTURSHERNST.
+ Makes very few assumptions about the data s¥EHIRDEBIR

+ Works for any test statistic BRFE@ILIT
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Mixed Effect Analysis

+ *_ConditionEffect_T.mat - the T values of condition
differences (corresponding to the first condition minus the
second condition) (WithinSubjectFactor)

* *_Interaction_F.mat - the F values of interaction
(BetweenSubjectFactor by WithinSubjectFactor)

* *_Group_TwoT.mat - the T values of group differences
(corresponding to the first group minus the second group).
Of note: the two conditions will be averaged first for each
subject. (BetweenSubjectFactor)
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Non-parametric: permutation

*  We can permute the data itself to create a distribution that we can use
to test our statistic.
HPIASIEA S TR, NEZATATUHAHERNST.
+ Makes very few assumptions about the data st¥REMIR MBI

+ Works for any test statistic BERTFE@LI
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* We can permute the data itself to create a distribution that we can use

+ Makes very few assumptions about the data x#EMRDHOBIR

+ Works for any test statistic EMF{E@LIT

Of the 5000 re-labellings, only 90 had a t-value >

TESO00NEHIFCH, REIOMHIAE> 227 (RIGHRIE) .

le. there is only a ~1.8% (90/5000) chance of Origina|
obtaining a value > 2.27 if there is no difference labelli
between the groups abel J‘ng
RYEHTIC

BIMNREAZEGEER, WRHI8% (90/5000) M EIREG>

Converted from FSL course

Non-parametric: permutation

to test our statistic.
BOANSBIEASHTER, UBIBTRTUARIHERNS .

2.27 (the original labelling).

CA.p(x22.27) = 1.79% for tg

22769fH. CReIsip (x227) = 1.79% 5000 reu-labelliﬁngs. Phew!
5000REHRIT, BR!
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Get p: Parametric vs. non-parametric
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Get p: Parametric vs. non-parametric

Parametric Non-parametric
Normal Any
Homogenous and
Homogeneous
Heterogeneous
Ratio or Interval | Ordinal or Nominal
Independent Any
Mean Median

Can draw more
conclusions

Simplicity; Less
affected by outliers
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Get p: Parametric vs. non-parametric
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Multinle Comparison Correction

The last 15 years of fMRI research
might be totally useless

Due to the recent discovery.of-an fMRI bug,
about 40,000 papers on brain research
may now be invalid.
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Statistical Analysis

Multiple Comparison Correction

ultiple Comparison Correctio

... | estimate about 15,000 £
papers use cluster size -
inference with correction for
multiple testing; of these,
around 3,500 use a CDT of
P=0.01...So, are we saying
3,500 papers are “wrong”? It
depends....

7]

-- Thomas Nichols
July 06, 2016

Correction

NEUROSCIENCE, STATISTICS
Correction for “Cluster fai
extent have inflated fak
‘Thomas E. Nichols, and Hax ich appea
28, July 12, 2016, of Proc Natl Acad Sci USA (113:7900-790:
first published June 28, 2016; 10.1073/pnas.1602413113).

i e that on page 7900, in the Significance

se results question the validity of
 a large impact on the

a number of IMRI studies]

ure: Why fMRI inferences for spatial
ive rates.” by Anders d,
Knutsson, wi

“These results question the validity
and may have a large impact on d
significant neuroimaging results.>
“Additionally, the authors note that on page 7904, left column,
fifth full paragraph, lines 1-3, “It is not feasible o redo 40,000
1 studies, and lamentable archiving and data-sharing prac-
tices mean most could not be reanalyzed cither” should instead
appear as *“Due to lamentable archiving and data-sharing prac-
is unlikely that problematic analyses can be redone.”
‘These errors do not affect the conclusions of the article. The
online version has been corrected.

e s, ooV 10,107 prss 1612033113
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Multiple Comparison Correction
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Multiple comparisons

Bonferroni correction

The Bonferroni correction rejects the null hypothesis for
each pisa/m , thereby controlling the FWER at <a

m
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Multiple Comparison Correction

Bonferroni correction: p=0.05/5=0.01

2
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Multiple Comparison Correction

» Bonferroni correction: 0.05/N
» False Discovery Rates (FDR) correction
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FDR Theory

Number of errors committed when testing m null hypotheses

Declared Declared Total
non-significant significant

True null hypothese: U | v | mg
Non-true null hypotheses T S m—mg

m-R R m

* False discovery rate Qe.=E(V/(V+S))=E(V/R)

Benjamini and Hochberg, 1995, Journal of the Royal Statistical Society
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FDR Theo

* Let Hy, ", Hy be the null hypotheses and Py, -+, P
their corresponding p-values. Order these values in

increasing order and denote them by P, ***, P(m). For a

given g, find the largest k such that Py = kq/m.

*Then reject (i.e. declare positive) all Hg fori = 1, -, k.
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Thanks for your attention!
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