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Questions

What are three types of multiple comparisons correction?

What is the summary statistic approach?

What is an example of a circular analysis?

Why is it widely recommended to use a CDT of p=0.001?



What does permutation thresholding do 
for parametric (i.e., continuous) regressors?

What can we do to improve between-subjects inferences
(brain-individual differences associations)?

Are mass univariate analyses potentially less appropriate than previously thought?

How to address large, contiguous, undifferentiated clusters, 
even after you have increased alpha to break them up?

Questions







Reverse Normalization





Surface-based analysis with FreeSurfer



Why use it?
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Problems with voxels



Problems with voxels



Problems with voxels



Problems with voxels



Problems with voxels



Problems with voxels



Problems with voxels



Problems with voxels



Problems with voxels





Overview of FreeSurfer
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Why use it?

Most sophisticated and widely-used morphometry software available 

fMRI activation follows cortical surface

Light = Gyrus
Dark = Sulcus



Slide from FreeSurfer









Getting Started with FreeSurfer



Questions?



Introduction to Meta-Analysis



Combining Results from Different Studies
Karl Pearson (1904)



Meta-analysis and Neuroimaging Studies
Activation Likelihood Estimation (ALE),

Turkeltaub et al., 2002)



How to use this?

One option: BrainMap

Contains links to Sleuth and GingerALE software

Can also enter coordinates to see where other papers
also report activation







GingerALE

Enter set of coordinates

Uses Clustering to find significant overlap between foci



GingerALE





GingerALE

You can also create contrast maps to visualize the
overlap and divergence of two meta-analyses

Requires performing two separate ALE analyses,
as well as a pooled analysis (i.e., merging the two)



GingerALE



GingerALE

Advantages: Helps build intuition about how meta-analyses
are conducted

Disadvantages: Can be tedious, even with auxiliary software
(e.g., Sleuth)

Is there any way to automate this?



Neurosynth
How it works: Search Terms



Neurosynth
Association vs. Uniformity Tests

Downloading the Maps to use for ROI analysis



Neurosynth
Other uses of Neurosynth

Functional Connectivity Analysis



Neurosynth
Demonstration



Neurosynth
Proper ways for using Neurosynth

Lieberman & Eisenberger 2015











Wager et al. Rebuttal



Lieberman et al. Response





Thoughts?

What about a within-subjects study comparing pain
and cognitive effects?

This should be the preferred method for making 
region-specific claims





Neuroquery demo



Reproducing Results from Psychology Studies
Present Day

This should be great, right?



Reproducing Results from Psychology Studies
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Reproducing Results from Psychology Studies

Why does this happen?

We discussed some of this on Tuesday
(circular analyses, file-drawer problem, etc.)

Another issue is “p-hacking”, trying to obtain a significant
result by continuing to run analyses



Reproducing Results from Psychology Studies

Head et al., 2015



John Ioannides’ 2005 Paper

Like we discussed previously, controlling for Type I
Error rates isn’t enough to guarantee that results are real



John Ioannides’ 2005 Paper

The crux of the paper rests on a formula called
Positive Predictive Value (PPV)

PPV is the number of true positives, divided by
the number of rejected tests



John Ioannides’ 2005 Paper

Let R be the ratio of the number of “true relationships”
to “no relationships” (i.e., #HA/#H0)

Let α=alpha level, and (1-β)=Power





John Ioannides’ 2005 Paper

Lastly, let u=bias, the amount that a study is affected
by biased practices (e.g., p-hacking); anything that

tends to generate a positive results when it shouldn’t







Corollaries



What can be done?

Run appropriate power analyses (discussed on Monday)

Pre-register your experiment (to be discussed on Friday)

Standardize your analyses (to be discussed right now!)

Follow COBIDAS guidelines (Nichols et al., 2016)



Questions?



The Good Old Days

Idiosyncratic labeling for data and folders



What is BIDS?

Standard for organizing imaging data



Benefits of BIDS

1. Reproducibility and Data Sharing

2. Access to BIDS-apps (e.g., MRIQC, fMRIPrep)

3. Ability to share your own BIDS-apps



How to convert to BIDS?

Stanford Center for Reproducible Neuroscience



How to convert to BIDS?

Requires certain commands (pigz, dcm2bids, etc.)

Should work with most Macintosh and Unix operating systems



How to convert to BIDS?

Datasets require a BIDS configuration file in .json format

Each run that is collected requires a different section of javascript



BIDS Validation



One year ago…





Peak t-statistic: 4.14 Peak t-statistic: 5.11



What is fMRIPrep?



The Module



fMRIPrep Analysis Prerequisites

Requires Docker (or Singularity, on a supercomputing 
cluster)

Data needs to be in BIDS format



fMRIPrep Analysis Prerequisites

Brief detour: What is a container?



Docker

Environment in which containers are run





fMRIPrep with other software (e.g., CONN)



Comparing 1st-level Results



Comparing 2nd-level results



More Advanced BIDS Options

Surface-based analysis

Unwarping

Still working on a web page for these more advanced options; stay tuned

Scott will now walk you through the output of fMRIPrep



Questions?


