Functional Connectivity

Modeling, Estimation and Inference
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Finger Opposition Task

Instructions to the subject:
Please perform sequential
finger oppositions at a rate of
80 oppositions per minute,
alternating hands.

Finger Opposition Task Timing

30 sec blocks
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Head Motion — Task Correlation
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Statistical analysis: Design
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Multiplanar View
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Cortical Surface
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Statistics: pvalves adusied for search volume
setlevel cluster-level peak-level R
P C  Proson Yorew Fe Puse  Prosos drores 2 Prnson
0.00017  0.000 0.000 751 0.000 0.000 ©0.000[13. 90| Inf]o.000 15 -52 -24
0.007 0.171| s.63]s.26]0.000 & -62 -2
0.000 0.000 21450000 0.000 0.000 |13.02] Inf|0.000 -40 -10 60
0.000 0.000 l12.62] Ing]o.000 -2z -14 70
0.000 0.000 12.56] ne]o.000 -26 -20 s4
0.000 0.000 159 0.000 0.000 0.000| 9. 0a]7.84|0.000 64 & 13
0.000 0.000 165 0. 000 0.000 0.000] 7.88]7.01] 0.000 2 =6 60
0.000 0.000 170 0,000 0,000 0.000| 7.62]6.82]0.000 36 -12 &6
0.000 0.000 91 ©0.000 0,000 0.000) 7.26]6.56] 0.000 16 -85 -2
0.000 0.001 56 0.000 0,000 0.000) 7.13]6.46] 0.000 -52 -28 18
0.000 0.001 46 0,001 0,000 0.001]7.07]6.42]0.000 62 -2 42
0.000 0,000 163 0,000 0,000 0.001]6.95]6.32]0.000 -62 & 26
0.000 0.007 | s.46] s.94] 0.000 -s8 -2 s
0.002 0.054| s.97]s.55] 0,000 -58 -8 a4
0.001 0,021 21 0.034 0,002 0.070 | S.90]5.49] 0.000 64 -14 24
0.003 0,063 12 0,052 0,003 0.089|5.83]|5.43]0.000 & -72 -12
0.000 0.006 32 0,003 0,005 0.124 | 5.73]5.36]0.000 18 -62 -48
0.025 0.517 ] s.21] s.00] 0.000 14 -84 -58
table shows 3locat maxima more than 8.0mm apant
Felghtthreshold T = 5.12, p = 0.000 (0.050) Degrees ofbeedom = (1.0, 112.0]
Extentthreshold: k = 0 voxels, p = 1,000 (0.050) FUdHM = 10.0 9.9 9. mm mm mm; 5.0 49 49 fsoxels)
Expécted voxels per cluster, <k> = 3,126 Volume: 1903512 = 237939 voxels = 1832.0 resels
Expected nu of clusters, <e> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 121.32 voxels)
FWEp: 5.116, FDRp: 6.263, FWEe: 1, FORe: 21 Page ? @




10/23/2011

Inference for Images

Noise

Signal
Signal+Noise
EDEmEoDonE

Use of ‘uncorrected’ p-value, a=0.1

bl 2 £ 1. €2 B3 E3 &3

11.3%11.3%12.5%10.8%11.5%10.0%10.7%11.2%10.2% 9.5%
Percentage of Null Pixels that are False Positives

Using an ‘uncorrected’ p-value of 0.1 will lead us to
conclude on average that 10% of voxels are active when
they are not.

To correct for this we can define a null hypothesis for
images of statistics.
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Statistics: pvalves adjusfed for search volunre
set-level cluster-level ¥ pei;-leuel [
P ¢ Prigan Yoren *E Puen  Proser Yrorws 2 Ponen
0.00017  0.000 0.000 751 0.000 0.000 0.000 13.30 Iaf]0.000| 18 -52 -24
0.007 0.171 5.63 s.28|o0.000| & -62 -12
0.000 0.000 21450.000 0.000 0.000 13.02 Inf|0.000|-40 -10 60
0.000 0.000 12.62 Inf|o0.000 |-32 -24 70
0.000 0.000 12.56 Inf|0.000 |-26 -z0 sS4
0.000 0.000 153 0.000 0.000 0.000 9.09 7.84]0.000| 64 & 18
0.000 0.000 165 0.000 0.000 0.000 7.8 ?.01]0.000] 2 -6 €0
0.000 0.000 170 0.000 0.000 0.000 7.62 6.82] 0.000] 36 -12 €6
0.000 0.000 91 0.000 0.000 0.000 7.26 6.56]| 0.000| 16 -88 -2
0.000 0.001 S6 0.000 0.000 0.000 7.13 6.46]| 0.000|-52 -28 18
0.000 0.001 46 0.004 0.000 0.001 7.07 6.42] 0.000] 62 -2 42
0.000 0.000 163 0.000 0.000 0.001 6.95 6.32] 0.000]-62 & 26
0.000 0.007 6.46 S.94|0.000|-s8 -z 28
0.002 0.054 5.97 5.55| 0.000|-58 -5 44
0.001 0.021 21 0.014 0.002 0.070 5.90 5.49] 0.c00 | 64 -14 24
0.003 0,063 12 0.052 0.003 0.085 5.83 5.43] 0.000] & -72 -a2
0.000 0,006 32 0,005 0,008 0,124 §.73 $.36]0.000] 18 -62 -4
0.025 0.517 5.31 5.00]0.000| 14 -64 -58
1able shows 3local maxima more than 8. 0mrm apar!
Feightthreshold T = 5.12, p = 0,000 (0,050 Degrees of reedom = 1.0, 112.0]
Exterttrashold: k = 0 voxels, p = 1,000 (0.050) FUlHM = 10,0 9.9 9.8 mm mm mm; 5.0 4.9 4.9 {voxels)

Expeched voxels per clusber, <k> = 3.126 Volume: 1903512 = 237939 voxels = 1832.0 resels
Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 121.32 voxels)
FWEp: 5.116, FORp: 6.263, FWEs: 1, FORs: 21 Page 1

Use of ‘uncorrected’ p-value, a=0.1

Use of ‘corrected’ p-value, a=0.1

FWE

Statistics: pvalves adjusfed for search volume

setlevel duster.level . pn;mel J—
€ Prkse rokes e Pues  ProEss FrRes ) Pusa

0.00017 0.000 0,000 751 0.000 | 0.000 J0.000 13.90 Inf 0.000 18 -52 -24
0.007 |0.171 $5.6% 5.28 0.000 6 -62 -12

0.000 ©0.000 21450.000 | 0.000 |0.000 1302 Inf 0.000 -40 -10 60

0.000 |0.000 12.62 Inf 0.000 =22 =14 70

0.000 |0.000 12.56 Inf 0.000 -26 -20 $4

0.000 0,000 459 0,000 |0 000 |0 000 S 05 7.84 0.000 64 & 18

0.000 0,000 2165 0.000 0.000 JO.000 7.88 7.01 0.000 2 =6 60

0.000 0.000 1270 0.000 |0.000 |0.000 7.62 6.82 0.000 36 -1z 68

0.000 0,000 %1 0,000 |0.000 J0.000 7.26 6.56 0.000 16 -88 -2

0.000 0,001 56 0.000 | 0.000 |0.000 7.13 6.46 0.000 -52 -25 18

0.000 0.001 46 0.001 |o0.000 |0.001 7.07 6.42 0.000 62 -2z 42

0.000 0,000 163 0,000 | 0.000 0.001 €.95 6.32 0.000 -62 & 26

0.000 |0.007 £.46 $.94 0.000 -$& -z 38

0.002 [0.054 $.97 5.55 0.000 -5& -8 44

0.001 0,021 21 0.014 |0.002 [0.070 $.90 549 0.000 64 -14 24

0.003 0,063 12 0.052 |0.003 |0.085 5.83 5.43 0.000 & -72 -12

0.000 0,006 32 0.003 |0.005 |0.124 5.73 5.36 0.000 18 -62 -48

0.025 |0.517 5.21 5.00 0.000 14 -64 -56

13ble shows Jlocal maxima more than 8 tmm apart

Heightthreshold: T = 5,12, p = 0,000 (0.050) Degrees of freedom = [1.0, 112.0]

Extertthreshold: k = 0 voxels, p = 1.000 (0.050) FUHM = 10,0 9.9 9.8 mm mm mm; 5.0 4.9 49 {voxels)

Expected woxels per cluster, <k» = 2,126 Volume: 1903512 = 237939 voxels = 1832.0 resels

Expécted number of clusters, <¢> = 0,05 Woxel size: 2.0 2.0 2.0 mm mm mm; (resel = 121,32 voxels)
FUUEp: 5.1186, FORp: 6.263, FWE«: 1, FDR«: 21 Page 1 .GJ
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Control of Per Comparison Rate at 10%

11.3% 11.3% 12.5% 10.8% 11.5% 10.0% 10.7% 11.2% 10.2%

Percentage of Null Pixels that are False Positives

Control of Familywise Error Rate at 10%

Occurrence of Familywise Error

Control of False Discovery Rate at 10%

6.7% 10.4% 14.9% 9.3% 16.2% 13.8% 14.0% 105% 12.2%
Percentage of Activated Pixels that are False Positives

FWE

9.5%

8.7%
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Statistics: pvalwes agusted for search volunve

setlevel cluster-level peak-level P
P C  Prson Yorew Fe Punme  Prosos drokes ©) Puae

0.00017 ©0.000 0.000 751 0.000 0.000[0.000[13.90 Inf 0.000 18 -52

o.007| 0,171 ] 5,63 s.26 o.000 6 -62

0.000 0.000 21450.000 0.000| 0.000 [13702 Ine 0.000 -40 -10

0.000| 0000 [12.62 Int¢ 0.000 -3z -14

0.000] 0000 [12.56 Int 0.000 -26 -20

0,000 0.000 159 0,000 0.000f 0 0005 08 7.864 0lo00 &4 8

0.000 0.000 165 0,000 o0.000f0.000] 7,85 701 0.000 2z -5

0.000 0.000 170 0.000 ©0.000|0.000]| 7.62 6.82 0.000 36 -12

0,000 0.000 51 0.000 0. 000f0 000|226 656 o 000 6 -8

0.000 0,001 $6 0,000 0,00000.000] 7.13 €.46 0,000 -852 -28

0.000 0.001 46 0,001 0.00000.001] 7.07 €.42 0.000 62 -2

0.000 0.000 163 0.000 o0.000f 0 001| 6 a5 £.32 olo00 -62 8

0.0000 0.007 ) 6.96 $.94 0.000 =58 =2

0.002| 0054 | s.97 s.s5 0.000 -s8 -8

0,001 0,021 21 0,014 0.00z] 0’070 |5 a0 5145 0 000 &4 -14

0.003 0.063 12 0,052 o0.003] 0,089 s 63 543 0000 & -72

0.000 0.006 32 0.003 0.005|0.124|5.73 5.36 0.000 18 -62

0,025 0.507] $.91 $.00 0,000 14 =64

1able shows 3 local maxima more than 8.0mm spart

Helghtthreshold: T = 5.12, p = 0.000 (0.050)
Extentthreshold: k = 0 voxels, p = 1,000 (0.050)

Expected voxels per duster, <> = 3126
Expeciid number of cusbers, <c> = 0.05
FWEp: 5.116, FDRp: 6.263, FWEc: 1, FDRe: 21

Degrees offreedom = (1.0, 112.0)
FUuHM = 10.0 9.9 9.8 mm mm mm; 5.0 4.9 4.9 foxels)
Volume: 1903512 = 237939 voxels = 1832.0 resels
Woxel size: 2.0 2.0 2.0 mm mm may, (resel = 121.32 voxels)

Page 1
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Levels of Inference

voxel-level
P(c>1|n>0,t>4.37)=0.048 (corrected)

At least one

cluster with

unspecified set-level

number of P(c=3|n>12,u>3.09) =

voxels above 0.019

threshold
At least 3 clusters above
threshold

cluster-level

P(c>1|n282,t>3.09) =0.029 (corrected)
At least one cluster with at least 82 voxels above threshold

Statistics: pvalwes adusted for search volunre

setlevel cluster-level k peak-level [rp—
P € Prion Yoken " Puen  Proses Yroren 9 Prnen

0.00017 [ 0.000[o0.000 |7saf 0. 000 ] 0.000 0.000 13.30 Ing 0.000 18 -s2

0.007 0.171 5.63 5.26 0.000 6 -62

0.000 [ 0.000 |224f0. 000 | 07000 0l000 13702 Inf 0000 -40 -10

0.000 0.000 12.62 Inf 0.000 -3z -14

0.000 0.000 12.56 Inf 0.000 =26 =20

0.000 [0.000 |15 0.000 | 0’000 0l000 “sT0s 7.84 oloo0 &4 8

0.000 [0.000 |165) 0.000 | 0.000 0.000 7.85 7.01 0.000 2 -&

0.000 [ 0.000 |170] 0.000 | 0.000 0.000 2.62 6.82 0.000 36 -12

0.000 [0.000 |52 | 0.000| 0.000 0.000 7.26 .56 0.000 16 -s8

0.000 [0.001 |s6 | 0.000| 0.000 0.000 7.15 .46 0.000 -52 -28

0.000 [o.001 |46 | 0.001| 0000 0.001 2.07 642 0.000 62 -2

0.000 [0.000 |163) 0.000 | 0000 0.001 & 35 .32 0.000 -8z 8

0.000 0.007 6.46 5.94 0.000 -55 -2

0.002 0.054 5.97 5.85 0.000 =55 -3

0.001f0.021 |21 | 0.024 | 07002 0l070 sls0 s'49 0lo00 €4 -14

0.003 [o.063 |12 |o.0852| 0.005 0.085 s.&3 543 0.000 & -72

0.000§0.006 132 | 0.003] 0,008 0,124 $.73 §.36 0,000 18 -62

0.025 0.517 5.31 5.00 0.000 14 -64

table shows 3 local maxima more than 8.0mm spart

Heightthreshold: T = 5,12, p = 0,000 (0.050)
Exterd threshold: k = 0 voxels, p = 1,000 (0.050)

Expected voxels per chusber, <k> = 3,126
Expected number of clushers, <c> = 0.05
FWEp: 5.116, FDRp: 6.263, FWE: 1, FDRe: 21

Degrees of freedom = 1.0, 112.0]
FUWHM = 10.0 5.9 9.8 mm mm may; 5.0 4.9 4.9 {soxels}
Volume: 1903512 = 237939 voxels = 1832.0 resels
Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 121.32 voxels)

Page 1
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Statistics: pvalves adjusfed for search volume
setlevel cluster-level . pn;v\tuel > R
€ PrEss eokes e Pues  PREss FroRes ) Pise
0.00017  0.000 0.000 751 0,000 0,000 0.000 13.90 Inf 0.000 18 -52 -24
0.007 0.171 $5.6% 5.28 0.000 6 -62 -12
0.000 0.000 21450.000 ©0.000 0.000 13.02 Inf 0.000 -40 -10 60
0.000 0.000 12.62 Inf 0.000 =32 =14 70
0.000 0.000 12.56 Inf 0.000 =36 =20 $4
0.000 0.000 153 0.000 0.000 0.000 9.03 7.84 0.000 64 & 18
0.000 0,000 2165 0.000 0.000 0.000 7.88 7.01 0.000 2 =6 60
0.000 0.000 170 0.000 0.000 0.000 7.62 6.82 0.000 36 -12 66
0.000 0,000 51 0.000 0.000 0.000 7.26 6.56 0.000 16 -85 -2
0.000 0.001 56 0.000 0.000 0.000 7.13 6.46 0.000 -52 -28 18
0.000 0.001 46 0.001 0.000 0.001 7.07 6.42 0.000 62 -2 42
0.000 0,000 163 0,000 0.000 0,001 6.95 6.32 0.000 -62 & 26
0.000 0.007 6.46 §.94 0.000 -58 -z 28
0.002 0.0$4 $.97 §.55 0.000 -58 -8 44
0.001 0.021 21 0.014 0.002 0.070 5.90 5.49 0.000 64 -14 24
0.003 0.063 12 0.052 0.003 0.089 5.83 5.43 0.000 & =72 -12
0.000 0.006 32 ©0.003 0.005 0.124 5.73 5.36 0.000 18 -62 -48
0.025 0.517 $.91 5.00 0.000 14 -64 -56
1able shows 3 local maxima more than §,0mem apart
Fieight freshold.T = 5.12, p = 0,000 (0.050) Degrees ofreedom = 1.0, 112.0]
Extentthreshold: k = 0 voxels, p = 1.000 (0.050) FUIHM = 10,0 8.9 9.8 mm mm ma, 5.0 4.9 4.9 fooxels)
Expected voxels per cluster, <k> = 3,126 Volume: 1903512 = 237939 voxels = 1832,0 resels
Expécted number of custers, <e> = 0.05 2.02.0 mm mm mm; (resel = 121.32 voxels)

FUWER: 5.116, FORp: 6.263, FWE«: 1, FOR«: 21 Page 1
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