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Part 1: Introduction



What is neuroimaging?
99% of the time

(example)
-Measure BOLD signals in two groups of subjects

-At each voxel in the brain, compare the BOLD
signals by computing a t-test (millions of t-tests, one
for each voxel)

-Set an appropriate threshold (correct for multiple
tests), and report significant voxels (hot-spots or
cold-spots)



Example: comparing Schizophrenic patients
with normal control subjects
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Beyond Hypofrontality: A Quantitative
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Studies of Working Memory in Schizophrenia
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Volume rendering of between-group contrasts wher N\ - - - -
increased activity for healthy subjects is presented in red-yellow |F SChlZOphrenla: ls lt
(DLPFC; BA9) and relative increased activity for patients with [

schizophrenia is shown in purple-pink (anterior cingulate; BA32). =

Although patients with schizophrenia engaged the DLPFC less than lO CahZEd Only hEl‘E???
comparison subjects, they overactivated a portion of the anterior
cingulate. Evidence of reduced DLPFC activation and increased
activity in the anterior cingulate may be consistent with the notion
that schizophrenia disrupts or reverses the normal functional
connectivity of prefrontal and limbic structures.




There is nothing wrong with classical
neuroimaging

However, it gives very limited
information

Can behavioral disorders, therapy
effects, or cognition be assigned to

some few hot-spots in the brain?

NO



Alternative approach: from hot-spots to
distributions (networks)

Different parts of the brain work in a certain
relationship to each other

Break the relations, and you have an
emergent behavioral disorder



What is the “resting state”?

» Wakeful rest

» Mind-wandering

» Spontaneous thoughts

» Daydreaming

» Retrieving memories

» Stimulus independent thoughts

» Absence of goal-directed neuronal action and external input

» REST = Random Episodic Spontaneous Thoughts

» EEG: resting, eyes closed, awake



What is the “resting state”?

Resting brain # Inactive brain

NEUROSCIENCE

The Brain’s Dark Energy

Marcus E. Raichle
SCIENCE VOL314 24 NOVEMBER 2006

it 1s estimated that 60 to 80% of the
energy budget of the brain supports communi-
cation among neurons and their supporting
cells (2). The additional energy burden associ-
ated with momentary demands of the environ-
ment may be as little as 0.5 to 1.0% of'the total
energy budget (2).




The resting state is important

It is the dynamic substrate of the “present’,
momentary state of the brain, and determines
the fate of incoming information



Resting state, first observations: EEG, Hans Berger, 1929
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Resting state, first observations: EEG, Hans Berger, 1929
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Resting state, first observations: EEG, Hans Berger, 1929
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What are “resting state networks (RSN)"?

New definition (less than 10 years old), old ideas

First famous network: “default mode”, but it is just one of the
many “resting state networks”

Default mode network (DMN): a set of brain regions that are
jointly active during rest, and that jointly deactivate in any
task.



Default mode network example
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What are “resting state networks”?

A network is composed of a group of brain regions, with
“correlated” time varying activities.



De

BRAI
Volun
© M3
DOl

~1 minute/row ———»

YYIYY. A8SA . .
M TR TR TR T 4 4 4

R A8 Aa 42 A8 A% A 2272 AR 2R AR 2R A% AR AR A% KX AR AR AR 2R 2% A% 2X

R 28 Ax 28 AR %8 X3 X7 X XTRL AR A2 2% 28 A8 A% 28 2% 23 2% 22 AL AX 2
A ARA8 AR ARAR AR

&
o

2 Default Executive
2 ' [ Mode Control
E L
: 2 |
° AR, f
2 0 + + ‘ ... . . LR i - 4 + .. v Y -~ =
w ' N .l W v 300 ,“ b
o , : ,
6, | Time (seconds) | L. | £ %
m ! \ / » \ .
3@ 1.5 3 > Salience
. Visual

74

LES




De

BRAI
Volun
© M3
DOl

~1 minute/row ———»

\ Executive
Control
C
L )

Salience

All signals from regions
belonging to one network
are “similar’, i.e. correlated |5

ttention

LES




What are “resting state networks”?

Different networks work independently of each other.
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Default mode network example
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Resting state networks

Most of the recent literature, based on fMRI experiments, use
many different methods of analysis such as ICA (independent
components analysis), correlation analysis, clustering
techniques, all with converging results
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The resting state is important

It is the dynamic substrate of the “present’,
momentary state of the brain, and determines
the fate of incoming information

During rest, the brain goes through all
working modes: sensory, attention, executive
control, language, ... and rest

E.g.: Attention deficit = abnormal attention
network, decreased time, weak
interconnections, ...
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In words, the procedure for the discovery of brain
networks (intuitive, exploratory method):

1.

2.

Stick needles into the brain, cover the whole cortex (non-
invasively, virtual electrodes, LORETA).

Take each distinct pair of intracranial electrodes, and
compute the “similarity” between the signals.

. If two signals are very similar, i.e. highly correlated -

coherent - synchronized, then assign them into the same
network.

If two signals are very dissimilar, make sure they belong to
different network.

Scan all distinct pairs of intracranial signals.



Exploratory analysis using this intuitive method is

not feasible

6239 cortical grey matter voxels
6239%6238/2 =19°459'441 plots

For each EEG frequency band of interest, e.g.:
Delta: 1.5-6 Hz

Theta: 6.5-8.0 Hz

Alpha1l: 8.5-10 Hz

Alpha2: 10.5-12.0 Hz

Betal: 12.5-18.0 Hz

Beta2: 18.5-21.0 Hz

Beta3: 21.5-30.0 Hz

At least 40 seconds of EEG



ICA (independent components analysis)



Published 1n final edited form as:

Neuroimage. 2009 March ; 45(1 Suppl): S163—S172. do1:10.1016/j.neuroimage.2008.10.057.

A review of group ICA for fMRI data and ICA for joint inference of

Imaging, genetic, and ERP data

Vince D. Calhoun@:P:", Jingyu Liu@.P, and Tiilay Adah®
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ICA (independent components analysis)

If brain activity is organized and structured in such a way that
there are several different groupings (networks) of regions,
where within a group (network) all activity is correlated, but
between groups (networks) there is independence, then ICA
should produce spatial “components” that correspond to the
networks.



ICA (independent components analysis)

If brain activity is organized and structured in such a way that
there are several different groupings (networks) of regions,
where within a group (network) all activity is correlated, but
between groups (networks) there is independence, then ICA
should produce spatial “components” that correspond to the
networks. L R
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Part 2: Tutorial on using software

Run / open the main LORETA program

Open the Utilities module

Make electrode coordinates (skip if already made)
Compute transformation matrix (skip if already made
Create frequency bands file

Compute cross-spectra (skip if already made
Compute sLORETASs (sKkip if already made

Compute Brain Networks
Statistical Analysis of Resting State Networks



Run / open the LORETA software

SLORETA
2008:11-04

Utilities
Viewer
Statistics
Help
Tutorial

\ Connectivity viewer
K Connectivity tutorial

Check for new version

Restore program

Exit
» [T 2

2012-01-12 J



Open the Utilities

LORETA

Utilities | Explorer | Statistics =~ Connectivity v Setup v Tutorial v sueomns O ko™ Eyit | ‘

v Resolution Brain

L e

omagnetic Tomography
(LORETA)

Functional
localization




Make electrode coordinates for EEG data (skip next slides if already made!)

rUUﬁI'rﬁE
Adjust for screensize | Help | DragDropUtil |

® Electrode names to coordinates
- Registering real electrodes
- Electrode coerdinates to transformation matrix
- EEG/ERPs to sSLORETA
- EEGs to cross spectrum
- Cross spectra to sSLORETA
- AVerager
- EEG to epochs
- Filtering Time /Electrodes
- Format converter
- ROI maker 1
- ROI maker 2
- ROI maker 3
- sLORETA to ROIs
- Connectivity 1
- Time-varying ross-spectra
- Wiew time-varying cross-spectrum
- Time-varying cross-spectra to sLORETA
- Microstate segmentation
- ICA for EEG/ERP
-+ BRL sLORETA norms
- Global connectivity
- fICA
- Scores for fICA
- Regression z-scores
- Hilbert transform 1
- Microstates (BatchMode)
... HilkTr cinnla trial rovariancs

|
2

. dem |
T oot |

View output file with electrodes

Alternatively, you can open the "Electrode Maker™ program, using as
templates the 1020, 10/10, or 10/5 % systems, Click this panel to
execute the program. When you're finished, you can dose it.

Make Talairach electrode coordinates from a list of electrode names




Make electrode coordinates for EEG data (skip next slides if already made!)

Drag and drop the text file with electrode names (List19e.txt), from the desktop folder with
the example EEG data. Click “Go”. The file (List19e.sxyz) is created.

L) utilities = | B el
Adjust for screensize « | Help | DragDropUtl | WindowsExplorer -

~ EElectrode names to coordinates - | Electrode names to coordinates

- Registering real electrodes

d d ) Electrode names to coordinates

- Electrodes viewer

- Electrode coordinates to transformation matrix File with electrode names

- EEG/ERPs to SLORETA | Clear names ‘

- EEGs to cross spectrum

- Cross spectra to sLORETA
- Averager

- Merge filles

- EEG to epochs

- Scaling and Baseline

- Filtering Time [Electrodes

- Format converter

- ROI maker 1

- ROI maker 2

- ROI maker 3

- sLORETA to ROIs

- Connectivity 1

- Time-varying ross-spectra
- Wiew time-varying cross-spectrum
- Time-varying cross-spectra to sLORETA
- Connectivity2

- Microstate segmentation

- ICA for EEG/ERP

-+ BRL sLORETA norms

- Global connectivity

- Scores for fICA

- Regression z-scores

- Comjunction

- Hilbert transform 1

- Microstates (BatchMode)
- Single trial covariance

... HilhTr cinala trial rovariance

Make Talairach electrode coordinates from a list of electrode names

iy

Output file with Electro:ﬂ; coordinates

A J
| .
*
*
*
3
*
Wiew output file with elech’&ies
= *
*

L3

Change output file name ‘

*
¢ I Drag/Drop files/folders to BPRETA
*
-

|5

- QU

- ‘ &’l | Search ExampleEEGdata(Peter.. 0 I

Organize « Mew folder

, 01-VigCtrlEEG
Alt | 02-VigCtrlEEG
. 03-CrssLor
) 04-fICA
. 05-Tfica
. 06-Tfica
| Projections
) tests
. 07-NetworksTutenal
<5 BD-RE Drive (D)
== Removable Disk (E:)

&= Removable Disk (G:)

-

File name: 15

.
*
" =
. “ Name
‘s
AR . RestEEG_Old
"‘ | RestEEG_Young
“‘ | VigCtrlEEG_Old
*s . VigCtrlEEG_Young
.
*s | Info.tt
.
- | # Listl9e.bxt
| RoisHarrison.sxyz
-« m

-curmnd-freqw-zScoresHyperndpndntFICs-011.slor

Date modified

2012-01-06 07:54
2011-12-17 11:49
2011-12-17 11:49
2011-12-17 11:49

ZEEI 4
Type
File folder
File folder

File folder

File folder

.j@.

2006-07-08 01:21 Text Document
2006-03-04 05:14 Text Document
2008-11-04 21:37 SXYZ File

Open |vl [ Cancel

Si




Make the transformation matrix (skip next slides if already made!)
Drag and drop the file (List19e.sxyz) with electrode coordinates, from the desktop folder with
the example EEG data. Click “Go”. The file (List19e.spinv) is created.

st for screen size v | Help | DragDropUtl | WindowsExplorer |

A
-¥lectrode names to coordinates - II Electrode coordinates to transformation matrix
ist:)e:ng r_eal electrodes B = — e e -
les viewer
rode coordi to transf ion File with electrode coordinates el
~~EEG/ERPs to sSLORETA IC:\Users\(oberbo\Desktop\sLOREl’A-ExampleDataSets\ExampleEEGdata(PebefAnderer)\List19e.sxyz Clear names I ]
- EEGSs to cross spectrum A v, v =<
- Cross spectra to SLORETA T
A::iger 2 Output file with transformation matrix : e
- Merge files IC:\leers‘(oberboDesktop\sLOREI'A-ExampIeDataSets‘ExampleEGdala(PeterAnderef)V.ist19e.spinv : Change output file name I B a 5.5 ' “
- EEG to epochs , _ . £, SN
5 5 P Hhrd e e ———————————————
- Scaling and Baseline | | Choose regularization S —a———— u —
e e = |7 I Drag/Drop files/folders to LORETA : ‘
- Format converter — Wr —
" Automatic ) )57 » sLORETA-ExampleDataSets » ExamplegFEGdata(PeterAnderer) » Search ExampleEEGdata(Peter... P
--ROI maker 1 Yl ~ P B 2L btk s =
--ROI maker 2 " Specify SNR (SignalPower = . m
--ROI maker 3 Organize v New folder = =y Al @
" Specify relative regulariza -
- SLORETA to ROIs | || LORETA workshop A Name . Date modified Type Si
- Connectivity 1 NRGE u
i . Matla <]
AL g S PR = RestEEG_OId 2012-01-06 07:54 File folder
- View time-varying cross-spectrum . Movie stuff X . ¢
- Time-varying cross-spectra to SLORETA e E RestEEG_Young 2011-12-17 11:49 File folder
- Connectivity2 E = i m VigCtrlEEG_Old 2011-12-1711:49 File folder
--Microstate segmentation ! Music stuff o v .
<0 = VigCtrlEEG_Young 2011-12-1711:49 File folder
- ICA for EEG/ERP .. SharePod_3.98 : o S - i
nro. 0-U/- . e ocumen
- BRL SLORETA norms | Xilisoft Audio Converter Pro v6.1.3.1026 =
- Global connectivity . || List19e.sxyz 2012-01-12 11:59 SXYZ File
- fICA @ SharePod_3.98.zip .
Dt s || List19e.txt 2006-03-04 05:14 Text Document
A ) st o
Scores for fIC < [Z] [ RoisHarrison.syz 2008-11-0421:37  SXYZFile
~Regression z-scores | sLORETA-ExampleDataSets |3
- Conjunction & y |
et haaforl 0 | j? | ExampleEEGdata(PeterAnderer)
- Microstates (BatchMode) ', RestEEG_Old - <] I »
- Cincda il Sraraviavice i
< n 3 File name: List19e.sxyz v
[ Open |v] [ Cancel




Create a text file in the notepad with the following text: — = |

7bands.txt - Notepad

File Edit Format View Help
7 = ;
1.5 6 o .
6.5 8 8.5 10
8.5 10 125 18 :
10.5 12 oo o
12.5 18 ?'
18.5 21 . S |
21.5 30 l |

This is a “User defined frequency band file”. You can make analysis with any bands of your
interest. In this case, seven (7) bands are defined. The next seven lines have the “start” and
“end” frequency, separated by space. These are the 7 classical bands, without the additional
full band (1.5 30). Save this text file with name:

7bands.txt

Save to the EEG folder!



Compute the cross-spectra for vigilance controlled EEG, for old and young subjects. (skip next
slides if already made!) Note every detail marked with arrows. Drag/drop “7bands.txt” to the
box “File with user defined bands”

TECA N

Adjust for screensize v | Help | DragDropUti | WindowsExplorer |

- Electrode names to coordinates
--Registering real electrodes
- Electrodes viewer

- Electrode coordinates to transformation matrix
) EEG/ERPs to sSLORETA

- EEGs to cross spectrum

- Cross spectra to sLORETA

- Averager

- Merge files

- EEG to epochs

- Scaling and Baseline

- Filtering Time /Electrodes

- Format converter

--ROI maker 1

--ROI maker 2

--ROI maker 3

--SLORETA to ROIs

- Connectivity 1

- Time-varying cross-spectra

--View time-varying cross-spectrum
- Time-varying cross-spectra to sLORETA
- Connectivity2

-- Microstate segmentation

.. ICA for EEG/ERP

- BRL sSLORETA norms

- Global connectivity

- Scores for fICA

--Regression z-scores

- Conjunction

- Hilbert transform 1

- Microstates (BatchMode)

... Qimnla #rizl FAvsrianca

-

m

I EEGs to cross spectrum

"—A =3 x "."'/

/

"-‘5

- EEGs to cross spectrum

~ EEG folders/files

| Folder/File mode

4 | | (+ Each folder to 1CRS
" All files to 1CRS
" Each file to 1CRS

(" Each BIG file to 1CRS

’ (" Each BIG file to many CRS

. ExampleEEGdata(PeterAnderer)
. RestEEG_Old

-

File name: 7bands.txt

~ | File mask Number of lines
ll ¢ ’ | [‘.asc IO
~ Number o%des ~ Number of timefkf perepoch | Sampling rate #fz) a dite
ear all items I
[19 ‘ [512 ‘]102.4 ¢ i/.
ref?
v
W Force average reference IF Drag/Drop files/folders to LORETA -Pr
| Frequencies 7
a f ;U r‘ . » sLORETA-ExampleDataSets » ExampleEEGdata(PeterAnderer) »
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" 5,6,0.,51,62.83.2 Organize ¥ New folder
" Discrete frequency range File with user defined bands LORETA workshop A Nari »
" all discrete frequencies IC:\Users\roberto\Des sLOR | Matlab
s s . RestEEG_Old
(+ User defined bands M*aa, ovue stuff e
&\ L M |, RestEEG_Young
MRIcro e, :
Go Ttaa,, , VigCtrlEEG_Old
I ‘ . Music stuff Tra,, :
e, .. VigCtrlEEG_Young
.. SharePod_3.98 “ra,,
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: | Listl9e.spinv
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3 || List19e.sxyz
. sLORETA-ExampleDataSets 3 3
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| Listl9e-EI2SlorTM-Runinfo.td
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Compute the cross-spectra for vigilance controlled EEG, for old and young subjects. (skip next
slides if already made!) Note every detail marked with arrows. Finally, drag/drop the 20
folders for old and 20 folders for young, vigilance controlled EEG. Note that there must be a
total of 40 lines (blue arrow), indicating 40 folders. And click “Go”.

=
IF Drag/Drop files/folders to LORET,
.« ExampleEEGdata(PeterAnderer) » VigCtrlEEG Young »

Gls -

e w—— e S—— i —
Organize v Mew folder = ~ [ EEGs to cross spectrum
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Compute sLORETA from cross-spectra (skip next slides if already made!)
First drag and drop the transformation matrix (List19e.spinv) as indicated

Adjust for screen size v‘ Help ‘ DragDropUtil l WindowsExplorer |

< |

- Electrode names to coordinates
- Registering real electrodes

- Electrodes viewer

- Electrode coordinates to transformation matrix
- EEG/ERPs to sSLORETA

- EEGs to cross spectrum

- Cross spectra to sSLORETA
- Averager

- Merge files

- EEG to epochs

- Scaling and Baseline

- Filtering Time /Electrodes

- Format converter

- ROI maker 1

- ROI maker 2

- ROI maker 3

- SLORETA to ROIs

- Connectivity 1

- Time-varying cross-spectra

- View time-varying cross-spectrum
- Time-varying cross-spectra to sLORETA
- Connectivity2

- Microstate segmentation

- ICA for EEG/ERP
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Compute sLORETA from cross-spectra (skip next slides if already made!)
Finally, drag and drop the folders VigCtrlEEG_Old and VigCtrilEEG_Young as indicated. These
folders contain the cross-spectra. Note the “Number of lines = 40” cross-spectra. Click “Go”.
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Computing brain networks



Computing brain networks

Resting state networks in EEG are computed in a very similar way to fMRI, using
independent components analysis (ICA). An excellent review paper on fMRI-ICA

1S: Calhoun VD, Liu ], Adali T. Neuroimage. A review of group ICA for fMRI data and ICA for joint inference
of imaging, genetic, and ERP data. 2009 Mar;45(1 Suppl):S163-72.

The papers describing LORETA-ICA are:

Pascual-Marqui RD and Biscay-Lirio R]. Interaction patterns of brain activity across space,
time and frequency. Part I: methods. arXiv:1103.2852v2 [stat.ME], 2011-March-15,
http://arxiv.org/abs/1103.2852

RD. Pascual-Marqui, K Kochi, D Lehmann, M Koukkou, T Kinoshita. Functional independent
components: revealing cortico-cortical, cross-frequency interactions. Japanese Journal of Pharmaco-
EEG 2011,Vol 12 :53-58
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Computing brain networks

In fMRI, the basic material are images of metabolic brain activity that change with
time.

In EEG, the basic material are images of electric cortical activity for each
frequency band (sLORETA files, with 7 images, one for each band: delta, theta,
alphal, alpha2, betal, beta2, beta3).

An fMRI resting state network is a single static image of metabolic brain activity.
The brain areas in a network activate together, but different networks do not
activate together.

An sLORETA resting state network consists of many images of electric cortical
activity, one for each frequency (e.g. 7 images). The “brain areas AND frequencies”
in a network always activate together, but different networks do not activate
together.



Select “Transposed fICA” in the “Utilities” module. Drag/drop indicated folders with sSLORETA files. Select
all parameters as indicated.
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Post-scaling:
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DoubleClick to set output (save) file name (Hint: Create a new folder for output files) :
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Double-click as indicated, and create a “New Folder” within the EEG folder (any name, e.g. “TranspFica”),

and within the new folder, define a file name for the results of the ICA analysis (e.g. Tfical5). Click “Save’

then click “Go”.
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Electrode names to coordinates
Registering real electrodes
Electrodes viewer
- Electrode coordinates to transforma
- EEG/ERPs to sSLORETA
- EEGs to cross spectrum
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Merge files
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Transposed fICA

Transposed functional ICA { X=AS ; X: #SubjsX(#TFsX#Voxels) ; A: #SubjsXq ; S:qX(#TFsX#Voxels) super-ndependent }
Select file type :
(+ SLORETA (" ERP(text) ¢ ERP(4ByteReal) ( EEG cross-spectrum
Scaling : 3 U Set output (save) file name (Hint: Create a new folder for output files)
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Open the windows explorer, e.g. click as indicated. Navigate to the folder with the ICA results.
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DoubleClick to set output (save) file name (Hint: Create a new folder for output files) :
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The results for the Transposed fICA analysis:
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The results for the Transposed fICA analysis:
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. Projections 2012-01-1215:21 File folder
oF | | Tical5-AlC 201201121521 Text Docur]
anes | Tfical5-BIC.txt 2012-01-1215:21 Text Docur|
:r;:ter | Tfical5-EigVall bt 2012-01-1215:21 Text Docur|
K | Tfical5-EigVal2.bd 2012-01-1215:21 Text Docur|
ocal Disk (C) | Tfical5-EigValNicel txt 2012-01-1215:21 Text Docur|
_Us:|r|su;er; | Tical5-Generallnfo bt 002-011215:21  Text Docur,
| P | v Tfical5-HyperndpndntFICs-001.slor 2012-01-1215:21 SLOR File
Dt The files “Tfical5-zScoresHyperindpndntFICs-0XX.slor”
y uphc
| roberto contain the resting state networks (RSNs). Run the LORETA
, .android 5 o o . .
| appinventor viewer/explorer and load a file, or double-click the first file
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a @) Cookies V Tfical5-HyperdndpndntFICs-012.5lor 2-01-121521 SLOR File
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The next slide shows the preferred display layout.



v LORETA explorer (LORETA time domain) [Tfical5-z5coresHyperindpndntFICs-001.slor]
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Select all windows and parameters as indicated by the arrows. In the next slide.
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How to interpret what you see:
1. The color scale is set to display activation only if it has a z-score higher that 3, which is

2.

significant.

In the “EEG/ERP signals” window, the two lower curves correspond to positive maximum,
and minimum negative activation, for each frequency band (there are 7 bands along the x-
axis).

In the previous slide, the results show maximum activation in frontal cortex for high
frequency Beta3 band.

This is a simple case, with only one dominant frequency (Beta3). For other brain networks,
if there is more than one dominant frequency, it is necessary to check each of those
frequencies individually.



The next slides summarize some of the main networks



LORETA resting state network 1: Frontal Beta3
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LORETA resting state network 2: (Frontal Delta AND Parietal Alphal) anti-correlated with

Occipital Alphal
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LORETA resting state network 3: Frontal Delta with Occipital Alphal
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LORETA resting state network 4: Right Frontal Beta2 anti-correlated with Left Frontal Beta3
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LORETA resting state network 5: Parietal Alphal anti-correlated with Occipital Alpha2
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LORETA resting state network 6: Occipital Alpha anti-correlated with Frontal Beta2

W 30 cortex/scalp/electrodes £3
Left CrtxC
Right SclpC
Top ElctriC
Bottm BaiC
Frant 1 4 > .
Back ’ } 3 - SelpOn
. .4 L _
Flesst 4 A Crtu)
Ripnt & - Sclp0
. Elctr0
Bz - .
EVfug ElctrOn
Bepio E‘orlte:-: comtrazt ™ ﬂﬂﬂ b ax
W 3D cortex/scalp/electrodes &=
Left CrtxC
Right SclpC
Top ElctriC
Bottm BaC
Frant 1 4 > .
Back ’ } 3 - SeclpOn
. .4 e _
Flesst 4 —h Crtx0
Ripnt & |- Sclp0
. Elctr0
Bz .
EVfug ElctrOn
;3 Cortex contrast ﬂﬂﬂ E

A 1 Rl

VSIice‘-fiewer
Save -+ AnatColors

InitialView + JumpMax JumpMin JumpZerc Jumpto... Max Help quﬂuﬁl._.

L F|v) | WY ZIHE.-95-150mm] ; [5.29E+0) : 4 SLORETA
w -
5| [a P R
(2] [Z]
0 +5 +5
i
_ i . [
5 0 - -'.-) 0
' ' I'I -
pi < = A0 5 5
= o o (%) [¥) +5 1] 5 A0em i +Sem (K]
V SliceViewer

Save ¥ AnatColors

InitialView + JumpMax JumpMin  JumpZero Jumpto... Max Help Qwﬂuﬁil_.

+hom [#)

(vl

+5

%Y Z)=[-15,65 A15)mm] ; [3.6RE+0) ; & SLORETA
ot hd
& F R
[Z] [£]
+5 +5
] " ]
P |
5 -5
(Y] +5 0 5 A0em 0 +Sem [R)

'V EEG/ERP signals
Save v EEGeol GFPcol BgCol Font Pene

812Hz | «| »| TimeDerisif +  DC-Ofoff

Pen-  AvReflsOff FilterlsOff

ZerolsOn May

I~

| T

e

wel |

TFe/Page: 7 Page: 171 | TotalTFs=7 | Animation

Cusois = Help  Movice EEGewral «

sLOReral -

=E

Stdcrbn~2

8.66131
E]




LORETA resting state network 9: Temporal (auditory) cortices Beta2 and Beta3
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LORETA resting state network 11: Left Occipito-Parietal cortex Alpha2 to Beta3
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Statistical Analysis of Resting State Networks



The previous 15 resting state networks are common to both groups of subjects (young and
old normal controls).
Both types of brain use the same resources (common networks).

However, it may happen that the older subjects use some networks in a different way as
compared to the younger subjects.

The usage of the networks for each subject consist of the files located in the “Projections”
folder:
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For instance:

VEEGO1_O-HyperindpndntFICprojections.txt corresponds to old subject number 1;
VEEGO1_Y-HyperindpndntFICprojections.txt corresponds to young subject number 1

These text files contain 15 coefficients, expressing how each network is used.
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Date modified

2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21
2012-01-1215:21

Type

Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document

Size

1KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB

m

40 items

I



For instance, the coefficients for VEEGO1_O-HyperindpndntFICprojections.txt are

_| VEEGO1_O-HyperdndpndntFICprojections.txt - Notepad | = =] |i3-]

File Edit Format WView Help

2.537962E-0001 -
-9.146588E-0002
1.978208E-0001
-1.0633T7T0E-0004
—-4.503555E-0003
5.194674E-0002
2.208557E-0001
6.615481E-0002
1.811973E-0001
2.924699E-0002
-3.052358E-0002
-6.633299E-0002
-2.529261E-0001
5.5093988E-0002
8.101162E-0002

m

One coefficient for each network, expressing how that subject uses that network.

Statistical analysis can be performed on these 15 numbers, comparing Old and Young groups,
in search of how the old brain uses the Resting State networks differently from the young
brain.

For statistical analysis, these files will be treated as ERP files, with 1 fictitious electrode and
15 fictitious time frames.



Run the Statistics module and note the arrows:

S stisiic .~ A

Open Save --- ClearAll&Restart --- BEat --—- |

| <Back | Next> €—

| Data type [1/13]




Continuing Statistics, note the arrows:

B saristics o SN

Open Save --- ClearAll&Restart --- EBExat -—- Help C

| <Back | Next> €




Continuing Statistics, note the arrows:

S swistic  + w N

Open  Save --- ClearAll&Restart --- Exit
| <Back | Next> €

Data normalization [3/13]




Continuing Statistics, note the arrows:

$ swtisis o T T T—_——
Open Save --- ClearAll&Restart --- Exit --- Help DragDropUtil WindowsExplorer

| <Back | Next> € ' HELP | DragDropUtil

| Test type [4/13]

-
o
-
-
-
-
L]




Continuing Statistics, note the arrows:

§seisic o« TN

Open Save --- ClearAll&Restart --- Exit -

| <Back | Next> <&—
Test details I [5/13]




Continuing Statistics, note the arrows:

8 e — —— = T T T ——_—

Open Save --- ClearAli&Restart --- Bxit --- Help DragDropUtil WindowsExplorer

| <Back Next> HELP DragDropUtil WindowsExplorer

| select fles (Groups A &.8) [7/13]

Refesh | Incude subfolders D[ e - || stA List B
I Desiion — = e [ Date modified - | Cear | Sort | Numlines=0 Clear | Sort | Numlines=0
(7 Libraries 111Delphi201200. .. File folder 20110907 1... -
L é roberto 1GrandDataCon... File folder 2011-12-16 1.,
Ehe C“m"“"elr = IIHiroshiAcupunc. .. File folder 2011-08-130...
el ;i:l‘) (C;:L ) ICubaTaka0101220 File folder 20110209 1.
Bt ;
&! o e IDataSets File folder 2011-0207 ...
@? el IDelphiResource File folder 20111203 1..,
B Recydemn IEEGbooks File folder 2010-11-20 1.,
T Books IFaces03 File folder 2010-06-23 1...
| BooksBGraphs&ebcam IHiroshiMi File folder 2011-01-130.., L
Japanese TnverseEEGmaging File folder 2010-11-10 1.,
|, LORETA workshop IKobePascualMaraui File folder 2011-11070...
Matlab IMasafumiFitered... File folder 2011-04-11 L.,
Movie stuff IMasafumilinfiter... File folder 2011-0607 ...
MRIco | Mavies File folder 2011-08-20 L..,
| Music stuff | INaomiEEG File folder 20100705 L..,
Paint stuff | 0cdMasafumilca File folder 2011-06-07 1...
"l SLORFTA-ExampleDatasets . IPhiTrans2010a File folder 2011-03-16 L.
Utiities | ReViews File folder 20100614 1.,
i VirtuaWin_portable_4.3 . 15painHoney File falder 0110113 1...
| #flca File folder 20111207 1..,
| 2010-01-26-Bern... File folder 2010-06-230...
| 20110131 Utsu., File folder 20110201 1..,
| 201104122 File folder 20110412 1..,
. Android File folder 20111007 1..,
| AtlasCD File folder 20101215 1..,
| BernData File folder 20100622 1..,
. books File folder 20110223 1..,

At this point the files with the coefficients (projections) must be selected carefully, placing
(drag/drop) the old subjects in list A, and the young subjects in list B. This can be achieved
manually, using the left side panels. But more conveniently using the DragDropU'til (red
arrow).



Continuing Statistics, note the arrows:

[§ statistics . e —
Open Save --- ClearAll&Restart --- Exit --- Help DragDropltil WindowsExplorer
| <Back | Next> | | HELP | DragDropUtil | WindowsExplorer | l
Select files (Groups A &B) [7/13] /
e e v / S s,
L a — - e — Clear | Sort | NumLines=20 Clear
F HiagiDrophies/ioder bl I - - *EEGdata(PeterAnderer) \TranspFica\Projections\WEEGD 1_O-HyperIndpndntFICprojections. txt  »
— = - — 1 :EEGdata(Peter Anderer) \TranspFica \Projections \WEEGD2_O-HyperIndpndntFICprojections. txt
E| @uv| + v Search Results in Projections » Z | +5 | | 0 ® *FEGdata(Peter Anderer) \TranspFica \Projections \WWEEGD3_0O-HyperIndpndntFICprojections. bet
= = — *EEGdata(PeterAnderer) \TranspFica\Projections\WVEEGD4_O-HyperIndpndntFICprajections. bt
Organize » = — m @ *EEGdata(Peter Anderer) \TranspFica\Projections\WEEGD5_O-HyperIndpndntFICprojections. bt
El - *EEGdata(PeterAnderer) \TranspFica\Projections\VEEGDS_O-HyperIndpndntFICprojections. txt
& B | ocal Di K (C) N * *EEGdata(PeterAnderer) \TranspFica\Projections\WEEGD7_0O-HyperIndpndntFICprojections. bt
e i Local Uisk (L Name Date modified Type Size *EEGdata(PeterAnderer)\TranspFica \Projections \WEEGDS_O-HyperIndpndntFICprojections. bet
ey . . = -
3 —= BD-RE Drive (D:) = *EEGdata(PeterAnderer) \TranspFica \Projections\WEEGDS_O-HyperIndpndntFICprojections. txt
o = n ble Disk (E) | VEEGD1_O-HyperndpndntFICprojections.txt 2012-01-1215:21 Text Document *EEGdata(PeterAnderer) \TranspFica\Projections\WEEG 10_O-HyperIndpndntFICprojections. tet
emovable Disk (E: E { i ect iecti
; *'h-Network || VEEG02_O-HyperndpndntFICprojections.txt 2012-01-121521  Text Document ﬁfda‘f22E:ﬁj2:gg{::gg‘;:ﬂjﬂg::}ggE:gﬂﬁﬁggﬂ:ﬂgggﬂg::EE
¥ || VEEGO3_O-HyperIndpndntFICprojections.txt 2012-01-1215:21 Text Document :EEGdata(PeterAnderer) \TranspFica\Projections \VEEG 13_O-HyperIndpndntFICprojections. tet
= @ Control Panel - *EEGdata(Peter Anderer) \TranspFica\Projections\WEEG 14_0-HyperIndpndntFICprojections. bt
@ Recycle Bin || VEEGD4_O-HyperIndpndntFICprojections.bxt 2012-01-1215:21 Text Document *EEGdata(Peter Anderer) \TranspFica\Projections \WVEEG15_0-HyperIndpndntFICprojections. bet
3 = i) - 0 ¥ *EEGdata(PeterAnderer) \TranspFica\Projections\WEEG 16_0-HyperIndpndntFICprojections. bt
] L Eooks | VEEGO5_O HyperIndpndntFICproJ.ect\ons.brt 2012-01-1215:21 Text Document {FFGdata(Peter Anderer) TranspFicalProjections\VEEG 17_0-HyperIndpndntFICprojections. bt
&l P e A eI F | VEEGO6_O-HyperlndpndntFICprojections.tut 2012-01-1215:21 Text Document *EEGdata(PeterAnderer) \TranspFica\Projections\WEEG 18_0O-HyperIndpndntFICprajections. bt
IR DD IO P E e CA T . . *EEGdata(PeterAnderer) \TranspFica \Projections\WEEG 19_O-HyperIndpndntFICprojections. et
[?l Japanese L_| VEEGO7_O-HyperndpndntFICprojections.tit 2012-01-1215:21 Text Document EEGdata(Peter Anderer) \TranspFica\Projections \WEEG20_0-HyperIndpndntFICprojections. bet
5 T e | VEEGDE_O-HyperlndpndntFICprojections.tut 2012-01-1215:21 Text Document
. T EELE) | VEEG9_O-HyperndpndntFICprojections bt 01201121521 Text Document L
§ il 3
[ Ma : o | VEEG10_O-HyperndpndntFICprojections.tut 2012-01-1215:21 Text Document
, Moviest >
M;;‘e . || VEEGLL_O-HyperndpndntFICprojections bt 2012-01-121521  Ted Document JPPTT Ll
. L]
u <o . _| [ VEEGL2_O-HyperndpndntFiCprojections.bit 01201121521 Text Document D . A
y st b -
. use ‘;f | VEEGL2_O-HyperndpndntFICprojections bt W1201-121521  TedDocypaks® ™"
. Paint stuf LA R
VEEG14_O-HyperndpndntFICprojections.bd 2012-01-1213: » 8 P& Document
| sLORETA-ExempleDataSets = ity BEENED) B! awes
. VEEG15_0-HyperndpndntFICprojections.txt 2012-01-1215:21 Text Document
. ExampleEEGdata(PeterAnderer) -
e —— . VEEG16_0-HyperndpndntFICprojections.txt 2012-01-1215:21 Text Document
y st
€ N | VEEG17_O-HyperndpndntFICprojections.txt 2012-01-1215:21 Text Document
. RestEEG_Young -
o = | VEEG18_O-HyperlndpndntFICprojections.txt 2012-01-1215:21 Text Document i
. TranspFica | L
5 'pct . VEEG19_0O-HyperlndpndntFICprojections.txt 2012-01-1215:21 Text Document i
. Projections
) = ! | VEEG20_O-HyperlndpndntFICprojections.txt 201201121521 Text Document
J VigCtrlEEG_Old i
. VigCtrlEEG_Young - 4 1 | 3
File name: "VEEG01_O-HyperindpndntFICprojections.bd” "VEEG02_O-HyperlndpndntFICprojections.tt” "VEEGO3_O-HyperlndpndntFICprojectiol +
[ Open Iv] ’ Cancel
\
| PR = P T E TV

The filenames for old subjects include the unique characters “_0O”. The search function finds
these 20 files, and they are selected and drag/dropped in list A.



Continuing Statistics, note the arrows:

- | = X
WindowsExplorer
HELP DragDropUtil WindowsExplorer
- =] e ot
|| Name Size | Item type | Date modified . | Clear  Sort | Mumlines=20 Clear | Sort | Mumlines=20
J 11IDelphi2012Do... File folder 2011-09-07 1... *EEGdata(PeterAnderer){TranspFica\Projections\WEgED 1_O-HyperIndpndntFICprojections.txt  « || ta(PeterAnderer){TranspFica\Projections \WEEGO1_Y-HyperIndpndntFICprojections.txt
111GrandDataC: File fold 2011-12-16 1. :EEGdata(Peter Anderer){TranspFica\Projections \WREG02_C-HyperIndpndntFICprojections. txt ta{PeterAnderer)\TranspFica\Projections \WEEGD2_Y-HyperIndpndntFICprojections. txt
s - lranduatat.om... e L= | |Bleee i imct 03 O projections. tct ta(Peter Anderer){TranspFica\Projections\WEEGQ3 _Y-HyperIndpndntFICprojections. txt
F Drag/Drop files/folders to LORETA @ Cprojections, bt ta(PeterAnderer) {TranspFica\Projections \VEEGO4_Y-HyperIndpndntFICprojections. txt
Cprojections. txt ta(PeterAnderer)\TranspFica\Projections \WWEEGDS_Y-HyperIndpndntFICprojections. txt
-~ ‘ ) S h Results in Projecti 5 | | Y 1 [Cprojections. bet ta(PeterAnderer)\TranspFica\Projections \WEEGDE_Y HyperIndpndntFICprojections. txt
@-u-v ENLAE = v E | ropechonsgl i ‘ 2 il - * | feprojections. tet ta({PeterAnderer){TranspFica\Projections\WEEGD7_Y-HyperIndpndntFICprojections. txt
Cprojections, tet ta(PeterAnderer){TranspFica\Projections\WEEGOE Y -HyperIndpndntFICprojections. txt
Organize » E:l Cprojections. txt ta{PeterAnderer)\TranspFica\Projections\VEEGDI_Y -HyperIndpndntFICprojections. txt
— Cprojections. txt ta(PeterAnderer)\TranspFica\Projections \WWEEG 10_Y-HyperIndpndntFICprojections. txt
8 | ocal Disk (C: - . - - - | [Cprojections. txt ta(PeterAnderer)\TranspFica\Projections\WEEG 11_Y -HyperIndpndntFICprojections. txt
?{' e Dlame Datelmodified Type SEze Cprojections. bt ta(PeterAnderer)TranspFica\Projections \WWEEG 12_Y-HyperIndpndntFICprojections. txt
— BD-RE Drive (D) Cprojections, tet ta(PeterAnderer)\TranspFica\Projections \WEEG 13_Y-HyperIndpndntFICprojections. txt
=1 !

R ble Disk (E:) | VEEGO1_Y-HyperdndpndntFICprojections.bd 2012-01-1215:21 Text Document Cprojections. bet ta(PeterAnderer) {TranspFica\Projections \VEEG 14_Y-HyperIndpndntFICprojections. txt
am REmOvaDle Lisk L VEEGD2_Y-HyperdndpndntFICprojections bt 2012-01-12 15:21 e Cprojections. txt ta(PeterAnderer) \TranspFica\Projections\VEEG 15_Y-HyperIndpndntFICprojections. bet
t'i_i Metwork — = — — Cprojections. tet ta(PeterAnderer)\TranspFica\Projections\WEEG 16_Y HyperIndpndntFICprojections. tet
@ T | VEEGO3_Y-HyperndpndntFICprojections.td 2012-01-1215:21 Text Document Cprojections. bt ta(PeterAnderer)TranspFica\Projections \WWEEG 17_Y-HyperIndpndntFICprojections. txt

ontrol Fanel — P y Cprojections, tet ta(PeterAnderer)\TranspFica\Projections \WEEG 18_Y-HyperIndpndntFICprojections. txt
£ Recycle Bin SRUEEGDS Yk bipeincpodntEG pimiections o AN AR S e Document Cprojections. txt ta{PeterAnderer)\TranspFica\Projections\VEEG 19_Y -HyperIndpndntFICprojections. txt
= - || VEEGO5_Y-HyperdndpndntFICprojections.tet 2012-01-1215:11 Text Document Cprojections. txt ta(PeterAnderer)\TranspFica\Projections \WWEEG 20_Y -HyperIndpndntFICprojections. txt

| ook | VEEG06_Y-HyperdndpndntFiCprojections bt 201201121521 Text Document
. Books&Graphs&Webcam — —
i | VEEGOT_Y-HyperdndpndntFICprojections.tdt 2012-01-1215:21 Text Document
/ Japanese
> | VEEGUB_Y-HyperndpndntFICprojections.tet 2012-01-1215:21 Text Document
. LORETA workshop — —
e | VEEGD9_Y-HyperndpndntFICprojections.txt 2012-01-1215:21 Text Document =
§ il T
Ma .a o | VEEG10_Y-HyperndpndntFICprojections.tut 2012-01-1215:21 Text Document
. Movie stu
- | VEEG11_Y-HyperdndpndntFICprojections.txt 2012-01-1215:21 Text Document aunt® e ®
y cro .
o = | VEEG12 Y-HyperdndpndntFICprojections.tet 2012-01-1215:21 Text Document ‘Z- PR L »e
usic stu 3 -
-~ - | VEEG13_Y-HyperndpndntFICprojections.txt 2012-01-1215:21 Text Dccanaqﬂ'- wns® = :
. Paint stu -
| VEEG14_Y-HyperndpndntFICprojections.tet 2012-01-1215:2] g wpt Bocument
J sLORETA-ExampleDataSets — — .
| VEEG15_Y-HyperdndpndntFICprojections.txt 2012-01-1215:21 Text Document
. ExampleEEGdata(PeterAnderer) —
R TTTE T | VEEGL6_Y-HyperdndpndntFICprojections.tet 2012-01-1215:21 Text Document
e
- | VEEG17_Y-HyperndpndntFICprojections.txt 2012-01-1215:21 Text Document
RestEEG_Young — —
o = | VEEG18_Y-HyperndpndntFICprojections.tut 2012-01-1215:21 Text Document
ranspFica
B B = | VEEG19_Y-HyperdndpndntFICprojections.tet 2012-01-1215:21 Text Document
. Projections
) X . | VEEG20_Y-HyperndpndntFICprojections.tet 2012-01-1215:21 Text Document
VigCtrlEEG_Old i
VigCtrlEEG_Young -4 [ +
File name: "VEEGOL Y-HyperlndpndntFICprojections.tt” "VEEGOZ_Y-HyperindpndntFICprojections.bdt” "VEEGO3_Y-HyperdndpndntFICprojection
[ Open |vl ’ Cancel ]

The filenames for young subjects include the unique characters “_Y”. The search function
finds these 20 files, and they are selected and drag/dropped in list B. Now click next.




Continuing Statistics, note the arrows:

s Statistics
Open Save --- ClearAll&Restart --- Exit --- Hel
<Back Next> <&

Test details IT [9/13]

Al tests for al TimeFrames/Frequendes: €=
™ 1 single test for averge in a spedfied TF interval
" All tests for each TimeFrame Frequency in a spedfied interval




Continuing Statistics, note the arrows:
S sttivics TR T e

Open Save --- ClearAll&Restart --- Exit --- Help DragDropUtil  WindowsExplorer
| =Back Next> @ HELP DragDropUtil WindowsExplorer
| statistic [12/13]
i* t-statistic & Statistics results will be saved to.. — M
" t-statistic on Log transformed data Y N | «T A Projecti 3 Search ttest |
W Lo e (T e @uv i ranspFica » Projections » ttest - | + | | earch ttest p el
Organize « Mew folder @ B== '@'
*  Name Date mq

Bl Desktop
Variance smoothing parameter for t-statistic {range: 0...1) [0=] | = Libraries

é |0 2 roberto

M Computer =

Ma iterns match your search,

™ Do NOT perform randomization SnPM, do MOT compute bulle
% i« Perform randomization SnPM, and compute bullet proof, cors &h Netwaork

Number of randomizations @j Control Panel

|5000 £ RecycleBin
. Books
. BooksBiGraphs&Webcam
. lapanese
. LORETA workshop

Statistics results will be saved to (double dick to select folder an| | Matlab
. Matla

. Movie stuff

Double-click |

m

. MRIcro
. Music stuff
. Paint stuff
. sLORETA-ExampleDataSets
. ExampleEEGdata(PeterAnderer)
J RestEEG_Old

. RestEEG_Y
Create a New Folder, under e
. TranspFica

Projections, any name OK | Projections
(e.g. “ttest”), and type any  [——2> et |

. . VigCtrlEEG_Old
name for the output file (e.g. V::C:IEEG_Young

ugn H
t )' CI|Ck Save- . ExampleERPdata(MichaelaEsslen) -~ 4 1

File name: 1 @

Save as type: ’AII files (*.%)

) Hide Folders [ swe || concel |




Finally click perform tests, and wait till finished.

S Statistics
Open Save --- ClearAll&Restart --- Exit --- Help D
<Back Next>

Perform tests [13/13]

Perform tests




Open the windows explorer, navigate to the “ttest” folder:

File Edit View Tools Help

Organize « Include in library « Share with + Burn Mew folder == « [l @
7 Libraries “  Name Date modified Type Size
A roberto . : o
| 7] t.TestSetup 2012-01-1218:21 TESTSETUP File TEKB
18 Computer i
= | thbd 2012-01-1218:21 Text Document 1KB
iﬂ Metwork o
@ RN | t EmpProb_(A-B)GreaterThanZero.tdt 2012-01-1218:21 Text Document 167 KB
ontrol Pane
& R . | t EmpProb_(A-B)5mallerThanero.txt 2012-01-1218:1 Text Document 167 KB
£ Recycle Bin -
o T c":: | t EmpProb_Abs(A-B)GreaterThanZero.txt 2012-01-1218:1 Text Document 167 KB
S E 1 MaStatrticshd 01201121821 Text Document 1KB
. Books&Graphs&Webcam i
] | t-TestSetup.bet 2012-01-1218:21 Text Document 9 KB
.. Japanese
5 | t-Thresholds&ExtremePs. bt 2012-01-1218:21 Text Document 2KB
. LORETA workshop
’ . Matlab
. Movie stuff
. MRIcro
. Music stuff E
.. Paint stuff . .. .
| )l -LORETA-ExampleDatasets Open the thresholds file (it is a text file)
.. ExampleEEGdata(PeterAnderer)
| RestEEG_Old
. RestEEG_Young
. TranspFica
. Projections

% | ttest 1

. VigCtrlEEG_Old
. VigCtrlEEG_ Young

FrvarmnlaFRDAatalbdicrhaslaFecland

, 8 items

§ items M Computer



%

mj t-Thresholds&ExtremePs.txt - Notepad

File Edit Format View Help
t(0.01) t(0.056) t(0.10) ExtremeP »

One—-Tailed (A>B): 3.605 2.932 2.629 0.00320

One—-Tailed (A<B): -3.559 -2.979 -2.658 0.00680

Two—Tailed (A<>B): 3.815 3.232 2.920 0.00600

Exceedence proportion tests:

Thrsh (1Tailed>0) Prob (1Tailed>0) Thrsh (1Tailed<0) Prob (1Tailed<0) Thr=h (2Tailed) Prob (2Tailed)

0.398516 0.442400 -0.373899 0.675600 0.398516 0.706800
0.797033 0.678000 -0.747797 0.277000 0.797033 0.526800
1.195549 0.298400 -1.121696 0.158400 1.195549 0.185400
1.594066 0.249400 -1.495595 0.113800 1.594066 0.146400
1.992582 0.078800 -1.869494 0.024400 1.992582 0.024400
2.391099 0.018800 -2.243392 0.033400 2.391099 0.014800
2.789615 0.004200 —2.617291 0.007400 2.789615 0.002600
3.188132 0.000600 -2.991190 0.000800 3.188132 0.000000
3.586648 0.000200 —-3.365088 0.000600 3.586648 0.000000
3.985164 0.003000 -3.738987 0.006800 3.985164 0.005800

There is significant difference between the way the old and young subjects use the resting

state networks!

The highlighted threshold value is t=1.99, for p=0.02




Open the windows explorer, navigate to the “ttest” folder:

.

File Edit View Tools Help

, v sLORETA-ExarmpleDataSets » ExampleEEGdata(PeterAnderer) » TranspFica » Projections » ttest
—

Organize « Include in library «

4 Libraries
A roberto
18 Computer
'5'! Metwork
@ Control Panel
£ Recycle Bin
. Books
. Books8Graphs&Webcam
. Japanese
. LORETA workshop
. Matlab
. Movie stuff
. MRIcro
. Music stuff
. Paint stuff
I . sLORETA-ExampleDataSets
. BxampleEEGdata(PeterAnderer)
| RestEEG_Old
. RestEEG_Young
. TranspFica

. Projections
% | ttest
. VigCtrlEEG_Old
. VigCtrlEEG_Young

FrvarmnlaFRDAatalbdicrhaslaFecland

, 8 items

-

m

Share with + Burn

MName

| t.TestSetup

Mew folder

2

Date modified

2012-01-1218:21
2012-01-1218:21
2012-01-1218:21
2012-01-1218:21
2012-01-1218:21
2012-01-1218:21
2012-01-1218:21
2012-01-1218:1

Type

TESTSETUP File
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document

Size
TKB
1KE
167 KB
167 KB
167 KB
1KB
9 KB
2KB

Now open the file with the t-values (it is
a text file)

8 items

M Computer



Original t-values:

”j t.ixt - Notepad

o ol S

Indicating significant results (t=2, p=0.024)

File Edit Format View Help

Mj tixt - Motepad

S

T.238158E-0001
—-2.012807E+0000
-7.480301E-00023

7.930458E-0001

2.504%940E-0001
3.985164E+0000
2.795997E-0001
1.420395E+0000
2.663984E-0001
-1.536511E-0001
—-3.738987E+0000
7.45T7889E-0001
-9.262117E-0001
-1.359T07E+0000
—2.988358E-0001

m

File Edit Format View

Help

T.238158E-0001
—-2.012807E+0000
-7.480301E-0003

T.930458E-0001

2.504%940E-0001

3.985164E+0000
2.79599TE-0001
1.420395E+0000
2.663984E-0001
-1.536511E-0001
-3.738987TE+0000

T.457889E-0001
-9.262117E-0001
-1.359707E+0000
—2.988358E-0001

* #2

* #11

m

The use of the resting state networks numbered 2, 6, and 11 are significantly different

between old and young subjects



LORETA resting state network 2: (Frontal Delta AND Parietal Alphal) anti-correlated with
Occipital Alphal
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LORETA resting state network 6: Occipital Alpha anti-correlated with Frontal Beta2
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LORETA resting state network 11: Left Occipito-Parietal cortex Alpha2 to Beta3
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