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>> eeglab @!
L*,-&*1$*12-9681%+=18%'%06!$*1+**8!'-1 %6 b*140&*1$*![%0;*I'[*I&L:[1.*.-&=!-/"1-+414* @IV &-.!
T*I EEFQIL! .*+0! 4*2*5'1  B#'(=> %(SUW\! Q)X! UT (W! UNT#UY®! G%b*! 40&*! =-0&! .*.-&=!
-['1-+41%&*14*'19%41 M1 :0&* Dia*2-$ @!

eno Memory options - pop_editoptions()

Set/Unset
STUDY options (set these checkboxes if you intend to work with studies)
If set, keep at most one dataset in memory. This allows processing hundreds of datasets within studies.

[_ ] @ [. ]

If set, save not one but two files for each dataset (header and data). This allows faster data loading in studies.
If set, write ICA activations to disk. This speeds up loading ICA components when dealing with studies.
Memory options

If set, use single precision under Matlab 7.x. This saves RAM but can lead to rare numerical imprecisions.

()

If set, use memory mapped array under Matlab 7.x. This may slow down some computation.

ICA options

If set, precompute ICA activations. This requires more RAM but allows faster plotting of component activations.
If set, scale ICA component activities to RMS (Root Mean Square) in microvolt (recommended).

Folder options

Lo

If set, when browsing to open a new dataset assume the folder/directory of previous dataset.

Option file: MUsershi D ORK/SCCNhomeAimD ORKIT: i i _options.m {_-_J

Help ) [ Cancel | [ Ok )|

BH#]&WE+1%(SUWNIUAT#U)SIVUW!8895 7>+
!
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3-$12*j4 12-%808&14%./2*18% '%4* 41 1+ EEFQIL@! U*1$122!, 1&4'1 2-BII*0#" (<6831 2*1%+8!
T+ U&BTTHBBAB 5% *8!1+I'[*SIFT - path>/ Data/ !,-28*&1@

e 0N EEGLAB v9.0.2.3b
m Edit Tools Plot Study Datasets Help

Import data >
Import epoch info >
Import event info >

xisting
Export >
Load existing dataset f aevasec
Save current dataset(s) N iaca
Save current dataset as .
Clear dataset(s) la/edic
Create study p [IF desesen)

t data”

ect

Load existing study
Save current study
Save current study as
Clear study

act epochs”
Remove
ICA"

. P —
Memory and other options

History scripts >

Quit

I

B#|&WE+5UQXB2)678-9%231T_()! +32):877 %23:

!
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a*$**+15-+81'1-+4@!

- Yele EEGLAB v9.0.2.3b

File Edit Tools Plot Study EeElEHIEN Help

___Datasets 1,2 v Dataset 1:RespWrong
’ v Dataset 2:RespCorrect
(use shiftlctrl to
selsctseveral) Groupname: -(soon) - Select multiple datasets

Number of datasets 2 T
Dataset type epoched
Epoch consistency ves
Channels per frame 152
Channel consistency ves
Cancel Ok Channel locations ves
Events (total) 2083
Sampling rate (Hz) 256
4 ICA weights ves
Identical ICA no
Total size (¥b) 313.7

B#&W(E+:((ZTIRUT_IXQTQS(TS!#)!88957>
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3-$!'[%' -0&! 8%'%! 14! /&-/*&2=! 2-%8*86! $*! %&*! &*%8=!"-l a*:1+! T*! #7VHKEIS441+:!
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SIFT » Pre-processing
i i Model fitting and validation »
Locate dipoles using DIPFIT 2.x > Connectivity
Peak detection using EEG toolbox Statistics >
EMRIB Tools > Visualization >
® O | Locate dipoles using LORETA > ’L
File Editm Plot Study Datasets Help R —
| VA A st NP
—#1: Button pressepochs — VA A e AP
Filename: ...eta/Data/bt73 RespWrong.set
Channels per frame 127 Pre_proceSSIng
Frames per epoch 1024
Epochs 165
Events 1451
sampling rate (Hz) 256 Model Fltting Z
Epoch start (sec) -2.000
Epoch end (sec) 1.996 and Validation (@]
Reference unknown D_
Channel locations Yes (D
ICA weights Yes . . —
Dataset size (Mb) 175.3 ConneCtIVIty S
(@]

Statistics
Group Analysis Visualization
!

BH#]&W(!+1:,B"I0QTQINWUZ(SSH)|H#A(#)(

!

L"K"# T1(F1)4(..5,: #

!

H[*!,1&4" 4™*/1 1+!-0&! /1/*21+*! 14!'-1 |8¢&-5*44! '[*| 8%'%\@*2*5':,B" - CW@WUZ(SS#)]-!
a&1+:10/'"[*IM&*/&-5*441+:F<7®[14!5%+!%24-a*!-/*+*8],&-.1'[*15-..% +8KR1+*1041+!!!

>> EEG = pop_pre_prepData(EEG) @
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800 Source Information Flow Toolbox

Souree Infarmation Flow Teolbax

Version 0.i-AIpha

Welcome to the Source Information Flow Toolbox version 0.1-alpha
Author: Tim Mullen (tim@scen.ucsd.edu)
With important contributions from Arnaud Delorme and Christian Kothe

DISCLAIMER: THIS IS AN EXPERIMENTAL *ALPHA* VERSION OF SIFT. THIS VERSION ISNOT A
SUPPORTED RELEASE AND IS INTENDED FOR EDUCATIONAL PURPOSES. USE AT YOUR OWN
RISK! CHECK httpz//scen.ucsd.edu/eeglab/ FOR UPDATES ON THE OFFICIAL BETA RELEASE (coming
very soon).

If you find this toolbox useful for your research, PLEASE include the following citation with any
publications/presentations:

T.MULLEN, A. DELORME, C. KOTHE, S. MAKEIG (2010) "An Electrophysiological Information Flow Toolbox for
EEGLAB" Society for Neuroscience 2010, San Diego, CA
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VerbosityLevel 2
¥ Data Selection
v SelectComponents

ComponentsToKeep 8;11; 13; 19; 20; 23;...
EpochTimeRange [-11.25)
TrialSubsetToUse 1]

¥ Filtering
NewSamplingRate ]
FilterData ]
DifferenceData O
Detrend =)
¥ Normalization
v NormalizeData ™
ensemble =1

™ ensemble

( OK ) (Cancel)

Method N o
|Normalize windows across time, ensemble, or both. "#3$%&

[ Help ] [Canoel] [ oK ]

V.

B#&WEICW("WUZ(SS#)]!91,+17ZZ(SS#R'(I'T_W\P&) lpre_prepData(). !
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X@3-&.%21(%'1-%
|
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>> EEG = pop_est_fitMVAR(EEG);
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Fit AMVAR Model

1. Select MVAR algorithm
" Vieira-Morf 2

2. Window length (sec) 04
[ StartWindow Length Assistant... |

3. Step size (sec) 0.01

4. Model order [1.30]
( Start Model Order Assistant... )

Help | Cancel | [ Ok |

BH#]&WEE+! 7%67.ISUX(1VATTH)]1 91,110 (WQT(X!R\! pop_est_fitMVAR(). N(!_Q[( !S((ZT(X!QI'#)XU'!
'O]T_IUVIE+3IS(ZJIST(MS#a(IUVIE+E<IS(ZIQ)XISAZ#VH(XIQISUX(TUWX(WIWQ)](IKVUWIUWX(WIS((ZT#U)LIUVI<ITUMME+



H[*&*! %&*! 4**&%2! 1./-&'%+'! 5-+418*&%'1-+4! '[%" 5%+! %18! 04! 1+! 5[--41+:! %+! %//¢
$1+8-$!12*+:'[@! 1+!%//&-1&1%*1 $1+8-$! 2*+:"[! - *+1 &*€01&*4! %! 5-./&-. 14* a*'$**+! -+*|
-&1.-&*1-,I'[*1,-22-$1+:15-+418*&%'1-+42
I

"@ Q-5%2!#'%'1-+%R&1'=

B@H*./-&%2#. --T1+: !

C@#0,,151*+'%.-0+'1-,!18%'%

D@M&-5*4419=+%.1541%+8!3*0&-/[=41-24:=

'S Y% B'/<.%-,<,0*<7006

|

7+14*5'1-+C @i B145044*81 1440%4] 408&-0+81+:! W96'1-+%&=! EEF! 8%'%! %-+8! 1+'&-¢
[H15-+54/1- 1041+:196142181+:1$1+8-$1'- 1'INI> 1.-8*241-|  %#2.%%5)63.3180%)@!7'1 14"
1./-&'%+1 %' -0&! $1+8-$! a*! 4.96221%+-0:[1 -1 *+408&*1 2-5%2! 4%'1-+%&=@! 14! $*1 4[%22! 4
[*14*5'1-+] R@R@Q@%%'1+:1-08&!.-8*21%-+81/2-"1+:1'[*14'%al21'=1 1+8*f! -&1%!5[-4*+ S Bt¢
41(*1 5%+ :1;%1 041 %! 4*+4*1 9641 -1 $[*[*&! -0&! $1+8-$! 141 40,,151*+'2=1 4.%22! -1 *+408&*!
4% 1-+%8 =@

|

"I"$"1"% D+()'7<.%-(",30*4 %

|

1142181 #B1+8-$! %+%62=4141 141 1+[*&*+'2=1 %1% /-8%21 4.~ [1+:1-/*&%'1-+@! Q%&*&! $1
&*402'11+1.-8%215-*  151%+'4la*1+:1%: :&* B *&) 1 +5&* %4 1+:2=12-+:*&I4*: *+'41- 18%'%1 %
[&*,-&*1 &*402'41 1+] 1+58*%4*81 ™% [-8%2! 4.--[1+:@! 7, '[*&*1 %&*! &%/18!'&%6+41*+'1 5[%-
1&-5*4418=+%.154615[--41+:1%!"1R%&:*I1$1+8-$!.%=1-a450&*'[*, 1+*I"* -&%214'&05'0&*!-,
1+,-8.9%'1-+1, 2-$@!U[*+1.02'12*'&1%241%&*1%; %1 2%a2*61%!04* 02! [*0&14'15! /@9 U#BH4
%2@6! B?22APA'%1+1+:1%! &-0:[10//*&! 21.1'1-+1'[¥1$1+8-$1 2*+:[1 141'-1/2-1'[*1 a1;%&1%'*!
5-8&&8*2%'1-+! -&1%! *$!/%1&4! - | :%&1%a2*46! %5&-441 %221'&1%246! a* H-A+1HR1$ B{H6!
%+81855*441:*2=1%;*8%: 1+:15-&&*2%'1-+1$1'[1+!'&1%241%+81%5&-44! [*1$1+8-$! -&! 1 +!
2%8&*&1$1+8-$4@! 1+!12204'&%'1-+0Q1+:1*1%2 @ 6! BA224R*/&-805*8! 1 BH]&WE<@! 3-'*!
%1 $L T " -1+ $1+8-$! ["&*! %&* 206&:*! 205'0%+4! 1+ 5-&8&*2%'1-+! 4'&05'(
O5-:%8&1%+5*! #96'1-+%&1'=P@! 14! $*! 1+5&*%4*! '[*| $1+8-$! 2++7[6] $*1 *'| 1+5&*C
" [-8%21 4.~ [1+:@! 7+!'[1415%4*6! %! &*%4-+%6a2*! $1+8-$! 2+:'[1. 1:['1a*1"?1 /-1+'461 41+5*
&*805*412-5%215-;%8&1%+5KHY6 1 -+%&1'=102-5% DR D5+4! 1+ 5&- M &&*2%'1-+PI$[12*14"
[&*A*&;1+:1 4= ¥ - I'[1'* [-8%21 8=+%. 1541 - | 1+™*&*4'| O+% *2=1"[*| 5[%+:*4! 1+! 5-&&*2%'1-
4'805'0&*P@!J,!5-0&4*6!'[141 40:*4'*81 $1+8-$1 2%+ [ 141 5-./2%*2=195//215%K#451, 15k! -+*
4[-02814*2*5'1%!1$1+8-$!'%12-&*81[*1&14/*51,1518% % @

|



0.4

1' point winc'iow —
10 point window ----
st 20 point window - 1

02}

01}

-0.1

Cross-Correlation
o

-0.2

03}

40 [] 100 200 300 400

Time (msec)

O aH

|
V1.0&* " @!)&-48-&&*2%'1-+! a*'$**+! '$-1 1+'&%5&%+1%2! EERG*RA*46! %;*&%:*8! -;*&! 1+5&*%41+:! $1+
2%+:'[410"/-1+'6!"?1/-1+'46! B?!/-1+'4P6! %+8!/2-"*81%4!%! ,0+5'1-+!- 'L *@! ! V1:0&*! &*/&-805*8 10k +:1 *'1 962
B??7aK®!
|

""$"5"% -E==0/0+*%<('E*,%'=98%<,<

!

7+ 4*5'1-+C@D@"@!*8! '[%'! %! .1+1.0.!-,!  >Q7)8%'%! /-1+'4! %&*! &*e01&*8! -, 1"k
81.*+41-+%2INI>m/n!.-8*2@!U*!1%24-14'%"*8!'[%'6! 1+!/&%5'15*1$*1$-028!21b*!"-1[%;*1"?!"
T %'.%+=18%'%!/-1+'4!"-1*+40&*1%+!0+a1 %4184 [ @2*%84!04!"-I'['&02kK, K[0.a e0%'1-+#
!

fw!! ! (1'—0)' !

-&6!*e01,;%2*+'2=6
!

()

!

$[*&*! L) 141'*1$1+8-$!12*+:[11+!/-1+'41%+8IR)14!'[*I'-'%2! +0.a*&! -,!'"&1%24! %;%12%a2*|
| *&,-&.415[*5b41-+1/%&%.*"*&4!@st_checkMVARParams() R%+8!$12212*1=-0!b+-$!1,!'"
4*2*5*81$1+8-$!2*+:"[114140akK/'1.%2!0%4!$*221%41&*5-..*+81%!a*"*&!$1+8-$!12*+:'[P@!

""$"8"% F7'[+;,%>C*<(0/;%<*>%*+E7")3C;0'%C

I

7+14*5'1-+C@ M B 145044*§!$ BB[*+!14*2*5'1+:1%+!%//&-1&1%'*] .-8*2!-&8*&6#+*! 4[-028!
'%b*! 1+'-1 9%55-0+'1 '[*! *./-&%2! 8=+%.154! %+8! +*0&-/[=41-2-:=! -,! '[*! 8%'%@! H[*! 4%
[&1+51/2*41 [-28! ,-&! $1+8-$! 2*+:"[1 4*2*5'1-+@! 12'[-0:[6! $1! %! 2%&:*! +0.a*&! -,! '&1%24¢
5-028!'[*-&*'15%2=!1,1"1-0&!.-8*21041+:1%!$1+8-$!2*+:"[1%4!4[-&'| FOPA%./2*!/-1+'412-+:6!
$*1 .04 5-+418*&! '[%'! %22! 1+*&%5'1-+4! a*1+:! .-8*2*8! .04'! -550&! $1'[1+! '[*! 4*2*5*E
$1+8-$@! 7+!:*+*&%26!1,1$*1*1/*5'1%!.%f1.0.1 1+*&%5'1-+! 2%0!/14*5-+841 a* $**+1 %o +=1"$-!
a&%1+!/&*44*46!$*14[-028!.%Db*140&*!"-14*2*5" 1 #1 +8-$12*+:'[1-, IL N/ @!

I

VO'*&.-&*6! 1,! $*1 %&*! 1+*&*4™*81 1+! ,&*e0*+838-.%1+! e0%+'1'1*46! $*! 4[-028! 5-+418*&! |
'1.* K&*e0*+5=! 0+5*&'%1+'=! /&1+51/2*6! $[15[! 4'%*4!I'fH&=! 1+5&*%4*] 1+#1/-&%2!

! C]



&*4-20'1-+2*%841"19%!5-+5-.1'%+'18*5&*%4*1 1&Fe0*+5=1&*4-20'1-+@": *+*&%26!%!04*, 02K
-, KI0.a! 141"-1*+40&*!'[%" '[*1 $1+8-$! 14! 2-+:1*+-0:[!"-14/%+! %//&-f1.%*2=! -+*1 5=52*1 - |
*12-$*4'1, &*e0*+5=!-,11+*&*4'@!!

I

L"L"/"# (45, #-=(#B)2(#)12(1 #
|

3-$I'[%'1$*![%;*15[-4*+!  -0&INI>19%2:-&1'[.6!$1+8-$!2*+:[1%+8!4"*/141(*6!$*I5%+!/&-5**8!
'-1.-8*21-&8*&!4*2*5'1-+@!)2150QWT! %UX (' /WX (W! 7SS#STQPI 4[-028! 4**1 %! 5-..%+8K
$1+8-$!/-/10/1 1+815%'1+:!'[%"! 4-.*I $%&+1+:4] $*&*] :*+*&%*8 | O/1:0&*'BRA! H[*! G%'2%a!
5..%+8 Kp1+8-$!4[-$4!'[*1&*402'4!-,1%!4%+1'=I5[*5b!'[%'*;%20%"*4!'[*1&%'1-!-,1/%&%.*"*&4!
'-18%'%/-1+'46!5%2502%*4!'[*! +0.a*&! -,! *4'1.%a2*! ,&*e0*+51*46! 5[*5b4! '[*! H&*e0*+5=!
/&-805' 6!%+8!/*&,-&.4!-'T*&! &*2*,%+'1 5[*5b4@! ! 7+,-&.%'1-+!141814/2%=*8! [1&4%B5 1-+6!
%2-+:1$1'[140::*4'1-+41-+1-/'1.%2!/%&%.**&4!'-104*6! 1,1 =-0&! /% &% . *"*&! 4*2*5'1 - +41% & *Ki0a
-['1.%2@!S*&*6!$*1%&*1a*1+:1$%&+*8!'[%'I'[*1&%'1-!-,1, &**1/%&%. **&4!'-18%'%/-1+'4114): &*%'*&!
1%+!?@"6!$[15[!.%="a*1%!5%04*! ,-&!5-+5*&+@!H[14!141:08%04&! .-8*2!-&8*&!-,!1C?!14!
e01*12%&:*@! Q*j4!:-1%[*%8! %+8! 1:+-&*!'[141 *&&-&! O$*! %&*1 21b*2=1"-104*1%! .05[! 2-$*&! .-8*2!
-&8*&I$[*+1$*1,1'1-0&!,1+%2!.-8*2P@!) 24GDb-15-+'1+0*!'-I'[*1.-8*21-&8*&!4*2*5'1-+IF<7 @!

Fit AMVAR Model

1. Select MVAR algorithm

Vieira-Morf
2. Window length (sec) 04 (L XeNe) Checking MVAR parameters
[ StatWindow Length Assistant... |

. 0.01
S T Some warnings were generated (see command-window for details), Continue?
[130]

4. Model order
( Start Model Order AsSiStant... st I Canicelm] ok
[ Help Cancel | [ Ok

Command Window
File Edit Debug Desktop Window Help

MVAR PARAMETER SUMMARY FOR CONDITION: RespWrong

WARNING Two model orders specified [1 30]
I a iding a (min max] range for model order selection.
ining checks...

er of parameters to datapo. 0.152.
1ts, of number of pa rs to datapoints should be < 0.1.
ing w. length of at least 0.610 sec

equency Product is 1135.671. This should be greater than p=30

oK Given your model order of p=30, a maximum of p/2=15.0 frequency components (spectral peaks) can be estimated for each pair of variables

MVAR PARAMETER SUMMARY FOR CONDITION: RespCorr

WARNING Two model orders specified [1 30]
I assume you are providing a [min max] range for model order selection.
I will use p=(30) fo checks.. .

WARNING Ratio of number of p rs to datapoints is 0.152.
For best results, ral number of parameters to datapoints should be < 0.1.
nd using window length of at least 0.610 sec

uency Product is 1135.671. This should be greater than p=30

oK Given your model order of p=30, a maximum of p/2=15.0 frequency components (spectral peaks) can be estimated for each pair of variables k
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Figure 3: RespWrong - Model Order Selection Results Figure 4: RespCorr - Model Order Selection Results
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¥ check percent consistency
¥ check model stability
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Figure 2: RespWrong - Model Validation Results
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0606 Figure 5: RespCorr - Model Validation Results
File Edit View Insert Tools Desktop Window Help

1
2 Ljung-Box (172186 white)
Eo 08 ACF (186186 white)
£ ) Box-Pierce (1761186 white)
S 808 ——— LiMcLeod (170186 white) []
°
Co
S§ 04 a
g5
2202 4
Y —————————
0 20 40 60 80 100 120 140 160 180
100
o 90
F
I 80l 4
]
2 7t g
8
T 80 ]
g$ S0 B
o
Wiy I 1 I L I L 1 L I
0 20 40 60 80 100 120 140 160 180
‘Window number
0.01 T T T T T T T
. (1861186 stable)
=)
oY 001 g
£8
52 oo
T3S -0.02 B
o
63 003 e T T T
-0.04 I L 1 | 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180
Window number

B#]&WEI +1.(S&'TSIUVISUX([Q#XRU)! VUW!.(SANWU)IKTUALIQ)X! .(S*2UWW!KRUTTUSL! ZU) XEB#IPS !
5-+81'1-+%6!:%218%'1-+14'%6'14'15! 141/2-"*81 :*&A4041 $1+8-$! +0.a%&! O4-&*8! 1+1-&B8*&! - 1'*./-8%2! |&*5*8*+5*P@!17 !
—+2=1-+41$1+8-$1 141 %:%12%a2*6! a%&! /2-'41 %&*! *+*&%'*81 1+4*%8@! H[*UHHELFHAL:+1,15%+5* 2*:*21 &I
&FCH5'L-+1- I [=/-[*4141-]  5-8&&*2%'*818&*4180%24@!V-&!M-&'.%+*%0!"*4'41 O REMER*E! QCB+TP6! %96 20!
&*U* &I [%+P@?2Al O8YHA[*81a20%1 21 +*P! *Uo+ A $*1500+1 &*CH5'T [F1+0221 [=/-[*4 141 96 IPEIPAI 2%+ 21 O'[*| &* AYGA!
%&HS[L*P@!V-&I[H)VI*4'10:8**+121+*P61%!;9%620%!:&*%6'*&!' [%+1? @]Al 1+815%*41$[1'*1&*4180%2@PAI I @!
H[*1.1882*1/%+*214[-$41 [*1/*&5*+'15-+414*+5=@IH[*1a-"-.1/%+*214[-$41 [14'%al21'=!1+8* @

L"X"# +),,(4-585-<#A.-5B%-5J,
|

3-$!'[%'1-0&!.-8  *21[%4!a**+!,1'6]$*j8121b*!'-15%2502%"*14-.*! ,&*e0K85261+! .*%40&*46!
405[! %4! 'T*! 4/*5'&0.6! 5-[*&*+5*6! %+8! :&%+:¥8%604%21'=@! L&1+:! O/! '[*! )-++*5'1;1'=!
E4'1.%'1-+IF<7!a=14*2*5'1+;B" - 2U))(ZT#[#T\@V-0!5%+!14'%&'[14!,&-.1"T*I5-..%+8 KR1+*!
-&!1%141+:2°98%4*' | EEB41+.7

>> EEG.CAT.Conn = pop_est_mvarConnectivity(EEG);

W-0! 4[-028! +-$! 4**1 '[*| F<71 4[-$+1 1+ V1:0&*"] 1 02* 'P@! S*&*! $* 5%+! 5-./0"*1 %221 '[*!
*%5408*410%+8!.-&*P1214*8HHa2FI1 +14*5'1-+D @ CE5%+14/51,=1%1214'l- | &*€0*+51%41%']
$[15[! -1 5-./0™1 '[*1 *%40&*O4P! %+8! $*! 5%+ 8-1 4- *1 41./2%1 5-+;*&41-+4] - | 5- [2*f]
*%640&*41%+814/*5'8%218*+41'1*4@!!



V-&! -0&! *{%./2*6! 2*'j4! 5-./0™*! '[*I 81&*5' 9HV! O$1'[! ,022! 5%04%2! +-& Fa21-+6! 8*+-"*8!
89HV?\P6! '[*!5-./2*f1 5-[*&*+5*6! '[*1 /%&'1%2! 5-[*&*+5*6! %+8! '[*! 5-./2*fl 4/*5'&%2! 8*+41'=]

- *&I' ML &*e0*+5=1 &%+ *IBRA?IS(1O$L " S(1&*4-20'1-+P@! W-0&! -/'1-+414[-028! a*! 4*'1 %41 1 +!
V1:0&*1 1%+8!'*I'%a2*la*2-$2!!

((ZTIZU))(ZTHHTIS(QS&W(S O#W(ZTIO"BIK #T_IV&"IZQ&SQ')UW:

2U$M(Y12U_(W()Z('K2U_L!
CQWT#Q'I2U_(W()Z(IK"2U_L
2U$N(YINZTWQ'IO()SHTVIK:L!
W(T&W)!Se&QW(XIQ$ M HTEX(IUVIZUSN (Y!$(QSE Z_(Zb(X!
ZU)[(WT!ISNZTWQ'IX()SHTITUIX(ZHR('S Z_(Zb(X!
BW(e&()Z#(S!K?aL *PFH
|

eNO Calculate Connectivity Measures

Select L]

(hold Ctrl to select
+ DIRECTED TRANSFER FUNCTION MEASURES
Directed Tranfer Function (DTF)
Normalized DTF (nDTF)
Duecl DTF dDT! 11
aton) |
FuII freque DTF (HDTF

+ PARTIAL DIRECTED COHERENCE MEASURES
Partial Directed Coherence (PDC) — =
Normalized PDC (nPDC; ® O O  Connectivity
Generalized Partial Dwecmd Coherence (GPDC)
Partial Directed Coherence Factor (PDCF)
Renormalized Partial Directed Coherence (RPDC)

+ GRANGER—GEWEKE CAUSALITY MEASURES i i i i
er-Geweke Causality (GGC) This operation will require 8.9004 MB of memory.
+ SPEC RAL COHERENCE MEASURES Make sure you have enough memory available.
Imaq na.u gherenae '&%i Do you want to continue?
.‘JM( S—
PECTRAI N ITY Mi R
+8Sl EC L DE S URES Ok Cancel

¥ return squared amplitude of complex measures

M convert spectral density to decibels \ 4
- .00
Frequencies (Hz) 250
estimating connectivity for Resp¥rong (791186)...
Help | Cancel Ok
!
B#])&W (KD+! 2U))(ZT#[#T\I (ST#$QT#U)! 91()(WQT (X! R\! pop_est_mvarConnectivity() L 1S*&* $*1 [%;*]

S[-4*+1-1%4'1.9% I'[*191&*5'19HVIO$1[!,022!15%04%2! +-& %2 LIBIAHY 2P6! [+)-./2+f)-[*&*+5* O)-[P6! '[*!
M9%&%621)-[*&*+5*10/)-[P6!%+8!'[*1#/*5'8%219*+41'=ID#P @

U[12*! 4*2*5'1+:1%881'1-+%2%040&*4! -+2=! .%&:1+%22=! 1+5&*%4*4! '[*] 5-./0'%'1-+%2! '1.*6!
8-0a21+:!'[*1+0.a*&!-,!.*%408&*41$122! :*+*&%22=18-0a2*!'[*! .*.-&=18*.%+84@!) 2150 !'-!
5-+'1+0*@!W-0!4[-028!+-$!:*'I%&-./'1+-'1,=1+:!=-0!-I[-$!.05[!.*.-&=1$122!a*!|&*e01&*8!
0,-&!*%5[!5-+81'1-+P@!7,!=-0![%;*!*+-0:[!.*.-&=!"-15-+'1+0*65215HD @!l!/&-:&*441a%&!$122!
%I*%&A[-$1+:1'[*14'%'04!- I'[*I5-++*5'1;1'=1*4"1.%'1-+!,-&!*%5[!5-+81'1-+ @

L"Y"# ;-%-5.-54¢

!
1J+5*1%!.-8*2![%48**+!,1'6!%+8!5-++*5'1;1'=1*4"1.%"*415-./0*86!$*!-,"*+1$14[!'-15-./0"*!

4'%'14'154! -&! '[*! 8%'%4*'@! 14! 8145044*8! 1+! APGEH[#Y! 5%+! a*! %5[1*;*8! 1+! #7VH! 041+:!
4**&%2!%//&-%5[*46!1+52081+:1%4=./"-'15!%+%2="15!"*4'41 O\>&19)8)B6+8!9HV! .*%40&*4P!

! D\



%+8!408&&-:%"*14'%'14'15410a--'4'&%//1+:6!/[%4*1&%+8-.1(%'1-+P@!H[*14'%'14'154!.-802*1 1 +!#7VH!
14! 50&&*+'2=! 0+8*&:-1+%c-&! &*;141-+4! -1 1./&-;*! 1'41 5-./%'1al121'=! $1'[! EEFQILj4!
4'%'14'1541&-0'1+*41%+8!'[*I#H<9W!.-802*I1+|EEF(H[G@6!40//-&'! ,-&!4'%'14'1541 1 +1#7VH![%04!
ar*+1$1'[8&%$+!/*+81+:!'T*1a*' %! &*2*% 4@

L"Z"# H5.3%'5U%#5),

J+5*1$*);*15-./0"*8!-0&!5-++*5'1;1'=1*4"1.%*46!  %+8!/-*+'1%22=15-./0*8!4-.*14'%'14'1546!

$*1 $122! $%+'1'-1;140%21(*! '[*! &*4024YH! 50&&*+'2=! /&-;18*4! '[&**] .9%1;140%21(%'1-+!

1&-:8%.4! ,-&! *f/2-&1+:1&*402'4! ,-&! %! 41+:2*1 8%'%4*' -&! %! 5-[-&'! -,1 8% '%4*'4Z1 1 %+! 7+*&%5'1;*!

H1.* W&*e0*+5=IF&186!%+!7+"*&%5'1;*IL&%1+G-;1*C96!%+8!)%04%2!M&-c*5'1-+!0'-1a*1&*2*%64*8!1+!
#7TVH!"@?a* WR&'[*! +*'1 4*,*&%2! 4*5'1-+46! 2*|41 4'Yaks! ;140%21(1+:! '[* &*402'4! ,-&! *%5[!

5-+81'1-+! 4*/%&%™*2=@! Q*j4! a*:1+! a=! 4*2*5'1+:! -+2&BYLO#"() 8% '%4*"! %4! A[-$+! 1+!

V1:0&B?@

800 EEGLAB v9.0.2.3b

File Edit Tools Plot Study BPEEHIEN Help
__#1: RespWrong v Dataset 1:RespWrong

Dataset 2:RespCorrect

Filename: ...lpha/Data/ebidresprd  Select multiple datasets

per frame 152 T

er epoch 576
123
496
256

!
BH#]&W(E +1:((ZTIU)\IT_(! +32)678-9 IXQTQS(TITUIZU)TH)&(+

L"Z 1" 0,-(1%B8(#$5BC1(@3(,4<HO 52
!

L&1+:!! Ot T 7+%*&%5'1;*! HL1*R/&*e0*+5=! F&18! J/'1-+4! F<7! a=! 4*2*5'1+:!
B" 2 6#S&Q'H#aQTHA) "#5( @W(e&()Z\! OW#XD! H[14! 5%+! %24-! a*! %5[1*;*8! ,&-.! '[*!
5-..%+8 R1+%Z

>> pop_vis_TimeFrequencyGrid(EEG);

#

H[14!4[-028! :*+*&%"™*I'[*I F<7!4**+] #!V1:0&*B" @! H[14! F<7![%4! 40a4'%+'1%22=! .-&*! -/'1-+4!
"[%+!$%;*1/&*;1-042=14**+6!%+81$*1$122!-+2=1a&1*,2=11+'&-805*I'T*.I[*&*@!! S*2/I"*f'] ,-&!*%5][!
-['1-+15%+!a*l-a'%1+*8la=!*f/%+81+:!'[*IS*2/IM%+*1%'I'[*la-"-.1- I'[*IM&-/*&'=F&18 @!H[*!
,1&4MA*1'-158*%'1+:1%! HIK &*e0*+5=1F&18!14!'-18*41:+!'[*1:&18!2%=-0'@! U*! 5%+!/2¥'1.*
,&*e0*+5=11.%:*4!-181, *&*+'INI>Ka%4*8!.*%40&*4!-+!"[*10//*&!'&1%+:2*6! 2-$*&!'&1%+:2*6!-&!
81%:-+%2!-,I'[*:&18@!'H[14!14!%5[1*;*8!a=!4*"1+PTWH#YS5Q\U&LTF&'=!"-] >17:?1/%+8!
4*2*5'1+:1'[*1 *%408&*4!'-1 [2-"1 -+ '[*1;00&1-04! :&18! 5-./-+*+'4@! | 3*f'| $*1 4[-028! 8*518*!

! D]



$[15[! BW(e&()Z#(S"UC'UB!<40%22=!1$*1$%+'"-1;140%21(*1%!40a4*"1-,1%22! ,&*e0*+51*46!"-1.%b*!
1+*&*4'1+:18%'%124!.-&*14% 2 It B % +!%24-15-+'&-2B['[*15-2-&!.%/!1414%'0&%"*86!04 1 1):!
701#083)2-&!21.1'41-&!%8%/'1;*! -+*41 a%4*8! -+ [*&5*+'12*41 - I'[*18%'% @! ! M15b1+:1%! :--8!5-2-&!
45%21+:1 14! 1./-&'%+'! -&! ;140%2! 1+4/*5'1-+! - | '[*! 89%,9@D&5*! 2-5%21(%'1-+! [%4! a**+!
[*&,-&.*81$*15%+!14*'1 :U&WZ(%QWI]#)CI}! <?)8/3!"-1/2-"T'[*1%+%'-.15%2! 2-5%'1-+4!- I'[*!
4-0&5*4!-+1'[*15-20.+!%+8! &-$! . %&:1+4@!7,!4-0&5*1 2-5%'1-+41 % &*! +-'1%;%12%a2*6! a0'l 7)1 [%4!
ar*+!1/*&,-&.*86!$*15%+!14*'1'[141/&-*&'=!"-1 :8)8)/8: I'-11+4"*%8!/2-"1'[*145%2/!.%/4!-,!"[*!
7)41-+1'[*1.%&: 1+4@1*! 5%+!/&-;18*1981QS('#)(1$1+8-$! O1+!4*5-+84P&!5-./0'1+:1**+" K
&*2%*8!.*%40&*4@'U*!15%+1%24-1/*&,-&.14'%" 14" VBB 2 U X#)]!-&!04*141 ./2*1/*&5*+'12*1-&!
%ad-20"*!"[&*4[-284!'-1*4'%a214[! 41:+1,15%+5*@! 7,! [*! '[&*4[-28! 14! 5-+4'%+'6! 5-+'-0&4! 5%+! a*!
12-"*81% &-0+8!41:+1,15%+' &*:1-+4! a=! *+%aCl4T2U) TUL@1+% 22 $*! 5%804'-.1(*! %!
$18*1;%&1*'=!1-,1814/2%=!-/"1-+46!1+52081+:1/2%5* *+'1- I*;*+'1%+8!,&*e0*+5=!.%&b*&46!2%a*24!
%+8!'1'2*14'&1+:46!,-+'15-2-&41%+8!41(*46!%+8!.-&*@!

V-&!'[141*1%./2*6!.%b*140&*1=-0&/'1-+41%&*14*'1%4 I M1:0&*B" 1%+8!'[*!' Yoa2*la* 22!

I+ | N%20* 9*45&1/'1-4

%QTWHY5Q\W&T CQWT#Q' !

LA W"WHQ)]'( ! X0"BEI ! MO'I[FI8OHV\I-+I'[*10//*&)' &1%+:2* |
U (W"WHQ)]'(! X0"BEI ! MO'I[HIBOHV\I-+1'[*12-$*&1'& 1% +: 2*
ID#Q]U)Q! | MO [*1/-$*&I4/*5' &% -+1'[*181%:-+%2!
2U'UWSHSHT S DD+D HY'08%'1-+]  2%%21 -&!  5-2-&.%/4@

M&-;181+:! %! 41+:2*1 +0.a*&! O%4! 4[-
[*&*P! 1+815%'*41 '[%'! $*j8! 21b*l [
5-2-&.%/! I 4%'08&%*1 %'l '[* ]]@]!
[*&5%+'12*1- 196221 *%6408&*81;%20*4

BW(e&()Z#4S"UC'UT *PFH !

" W(S_U'X#)! HEN( ! 7,0 4'9%'14'154] %&* %;%12%a2*6! $*1 !
*.61- [*&$14HI$H1:+1061&-0:[|4*+4*1- |
41:+1,15%+5* a=! %//2=1+: 41.
[*&5*+'12%1'[&*4[-281+:!

IMC(WZOT#("_W(S_U'X hD;+H4i! V-&!*965[! &*€0*+5=1081.*+41-+! CP6!/

! +2=1:9620H 2%&:*&! O1+! %ad-20"*1 ;%

%+ X@AS! -! %22! -[*&! .*%40&*
10620*4196'1 [% '], &*e0*+ 5=

>QS(‘#)(! h@I@+Fil  #0a'&Y65'I[*1%;*&%:15-++*5'1;1'=1 1+1'[*
1&* K *+'1a%A4*21+*1 $1+8-$1 O"14*51 -1 |!
4*5) [&1-&! -] a0"-+ H&*44! **+'P! &- .|
*065[1 . *0640&*81;%20* @' H[148@5*4! %+
*xp! KR*206'*81. *06408*

BW(e&()Z2\%QWb(WS hal; J<Ei! H[14! $122! /2%5*! [-&1(-+'%2! .%&b*&
[*4*,&*€0*+51*410S(P@
BW(e&()Z\%QWb(W2U'UW hE+JE+JE+;i! S*&*! $*! 5%+ 8+*&.1+* '[* m>! F! Lr

5-2-&04P!-,I'T*!,&*e0*+5=!.%&b* &1
!



(S NeN&) Time Frequency Grid Options

=1ai (o] =t =y
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¥ DisplayProperties %
v MatrixLayout Partial e
UpperTriangle dDTFO8 HV!F&18
LowerTriangle dDTFO8
Diagonal S
ColorLimits 99.9
TimesToPlot [-0.8 1.04765625] #’\ 5.2-&1450621 4
FrequenciesToPlot [2:50] - .

PlotContour U

PlottingOrder 1]

SourceMarginPlot dipole Tg
NodeLabels {'s','11','13','19', '20...
EventMarkers {{o, 'r', "', 21}
FrequencyScale linear
Colormap jet(64)
¥ Thresholding
v _:
PercentileThreshold [97.5 3]
AbsoluteThreshold 1}
v DataProcessing
Baseline [-1-0.25] %
Smooth2D O

» SubplotExpansion
¥ FrequencyMarkers

FrequencyMarkers [(3710]

FrequencyMarkerColor (0.7 0.7 0.7]
¥ TextAndFont

TitleString

TitleFontSize

AxesFontSize

TextColor [111)

BackgroundColor [00 0]

Thresholding
Thresholding options. You can choose to use statistics (passed in s HP70G8
as 'stats' structure), or simple percentile or absolute thresholds.
[ Help ] [ Cancel J [ OK ]
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Error > Correct (p < 0.05) 3-7 Hz
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