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Henson et al. Faces Data

* Famous-vs-Nonfamous faces
— Chapter 30 of SPM manual
— Main effect, Any Faces — Checkerboard

— 12 subjects
* ‘cons_can’ Canonical HRF only
* ‘cons_informed’ Canonical + Temp Deriv + Disp Deriv

* Will compare SnPM to SPM

— For 1-sample t-test (cons can)



Using SnPM: Key options

* Choose design
— One-sample t? Two-sample t? Correlation?

e Cluster inference?

— Yes: Commit to particular cluster-forming threshold
now

e “Yes, set cluster-forming threshold now (fast)”
— Yes: Don’t commit, collect huge SnPM ST file
* “Yes (slow, may create huge SnPM_ST.mat file)”
* Number of permutations
— Defaults to 5000
— 10,000 is ‘gold standard’

— Anyway, this is maximum; possible number might be
smaller



Giveita try!

(see ‘handout’)



Voxel-Wise Results
Canonical HRF t test

* SPM

* SnPM

* SnPM w/ Var Smoothing

—  (upyg NOt comparable) 3575 voxels w/ 6mm

— 3483 voxels w/ 4mm
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Estimating Signal Change

* |deally we’d measure % BOLD signal change

e Units in SPM (or any model) depend on

1. Data scaling
 Want (arbitrary unit) fMRI data scaled to mean 100
e SPM’s spm_global underestimates global mean



Globals (1)

e Standard practice in fMRI
— Scale brain mean to 100
— Then 1 unit change approximately % change

 SPM, uses spm_global to find brain mean
— Good estimate for tightly cropped PET data

= spm_global( )
% Compute the global mean for a volume image - a compiled routine

- LeSS gOOd % FORMAT GX = spm global(V)

X - gl b 1 mean

for fMRI

%

%

%

%

% spm_global returns the mean counts integrated over all the slices from
% the volume.

%

% The mean is estimated after discounting voxels outside the object using
% a crite of greater than > (global mean)/8.

%

% Copyright (C) 1996-2012 Wellcome Trust Centre for Neuroimaging

% Anonymous —

/ $Id p g'l_ b 1 AOD1T OIMA1D NO 1D 11 .1£.9717

% Anonymous
1% $Id: spm_glob



Globals (2)
* Quick checkin SPM

— View last beta_XXX - usually the constant/intercept — check it!

Histogram of beta_0007 volume 0

Histogram of beta_0007 volume 0

M

— Modal brain intensity 150 > 100 !
— Use (e.g.) MarsBar to get % BOLD change




Estimating Signal Change

* |deally we’d measure % BOLD signal change

e Units in SPM (or any model) depend on

1.
 Want (arbitrary unit) fMRI data scaled to mean 100
e SPM’s spm_global underestimates global mean

2. Design matrix scaling

* Predictor should have [0,1] range?

e SPM Long blocks: yes; Short blocks: no; Events: no.
3. Contrast scaling

* Sum of positive contrast values equal 1.0?
 Sum of negative contrast values equal -1.0?

[ 1 1 -1 -1 ] Vvs. [ 0.5 0.5 -0.5 =0.5 ]



Estimating Signal Change

* Solution 1:
— Admit that we are using arbitrary units
— Only compute (unitless) effect sizesd = A/o

e Solution 2:

— Use MarsBar or another tool to get the % change

Resources
What are the units of a plot in SPM? blog post by me (T. Nichols)

How is the percent signal change calculated? from the MarsBar FAQ.
Percent Signal Change for fMRI calculations by Paul Mazaika.

Percent Signal Change FAQ from the MIT Mindhive on brain research.




fMRIpower tool

http://fmripower.org
File Edit View Insert Tools Window Help Colours Clear SPM-Print
for bOth SPM & FSL Results-Fig  TASKS
5] Power (%) Mean (SD units)

= Set .gfeat options

.gfeat directory

-ackireviearnigroup/posneg/3rdlev9_tp2_post_corr-tp1 _post_i select gfeat directory

80.1345
Select lower level cope of interest

copel feat = |

Select top level cope of interest

copel nii.gz ™~ |

— Power calculation options

group design matrix

arhigroupiposneqtSrdlevd_tp2_post_corr-tp1_post_incorriDes select design matrix |

ROI mask

zfraidthome/mumfordsMatlab Code/New _guilfrripower _guijaal_21 select ROl mask |

Type | error rate

u 83.7367
0

0q
Crosshair Position
i | -48.5-18.0 4.1
Calculate Exit i [ 703550391
Region # 81
Region: Temporal_Sup_L




Probability

a. Power based on b. Power based on
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S Hayasaka, AM Peiffer, CE Hugenschmidt, PJ Laurienti. Power and sample size calculation for neuroimaging studies by
non-central random field theory. Neurolmage 37 (2007) 721-730



e Effect
prevalance
and effect size
estimated
from peaks
only

 Then
computes
power for
given number
of subjects,

peak
threshold

NeuroPower

8006 / Jshinvapos.io X\
& X | [ https://neuropower.shinyapps.io/neuropower e
Peaks Fit Post-hoc Power
1. Load data, extract peaks and compute peak
p-values
Distribution of 1319 peak p-values Distribution of peak heights
2. Compute power 71 =031 71 =031//8415 =258
P
®  Estimated null distribution m Estimated alternative distribution
Select your statistical parametric map for a certain m Estimated total distribution 2 m Estimated null distribution
contrast (T or 2) in nifti format (.ni). < - W Estimated total distribution
Bladeren... tmap.nii Z
o4
= Z n
2 2 o
Are the values Z- or T-values? a o a
o
T - o
606 / Jshinvaops.io N
& X & https://neuropower.shinyapps.io/neuropower o

NeuroPower

Compute minimal sample size

for a certain power.
What level of power do you want to obtain?

0 0.8) 1

http://neurgpower.shinyapps.io/neuropower

Peaks Fit Post-hoc Power
1. Load data, extract peaks and compute peak
p-values Power with varying sample size
= |
2. Compute power
@ |
- - @
Fit mixture model to peaks.
L@
Compute 2 °
2
@
2 < |
Compute post-hoc power § °
<
Which multiple testing procedure has been used? o
o
Bonferroni -
= |
At which significance level was this control? ° 14 5457
005 T T T T
20 40 60 80 100
Compute Subjects

— FDR(BH)
— aFDR(Q)




SWITCH TO META-ANALYSIS
LECTURE SLIDES



