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[Koch et al., 2002] Comparison of functional and anatomemainectivity

Table 1: Newest references.

2 Terminology

Path analysis in functional neuroimaging is usually usedescribed the network between brain regions. In functional
neuroimaging the terratructural equation modeling (SEM) is more common. It has also been calbedariance struc-
tural equation modelling (CSEM) [MciIntosh and Gonzalez-Lima, 1994, Taylor et alQ@P The aspect revealed by path
analysis in functional neuroimaging has been termfésttive connectivity by Karl J. Friston, — in contrast tdunctional
connectivity which describes the correlation among brain regioBstems-level neural modeling has also been used to
denote path analysis on the large scale brain regions [Hoetil., 1999, box on page 92].

3 General references

General introductions to structural equation modeling jpaith analysis are [Bollen, 1998b, Bollen, 1998a].

The “Computational approaches to network analysis in fonel imaging” special issue of the journbluman
Brain Mapping, volume 2, numbers 1 and 2, 1994, contains 8 contributiogs, fMcintosh and Gonzalez-Lima, 1994,
Gonzalez-Lima and Mcintosh, 1994, Grafton et al., 1994tbri, 1994, Alexander and Moeller, 1994, Horwitz, 1994].

An introduction to path analysis in functional neuroimagis [Biichel and Friston, 1997].
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that may cause nuisance connectivity.

4.1 Tools
Name Description References
Mx http://ww.vcu.edu/mx/
SPM2 DCM Dynamic Causal Modeling as implemented in SPM2  sfbri et al., 2003, Friston, 2003]
LISREL http://lwww.ssicentral.com/other/entry.htm

Table 3: Tools

4.2 Unclassifed

[Friston et al., 1995] “regression”.
[Sychra et al., 1994] PCA on fMRI.
Canonical correlation analysis are available in, e.g.Bullmore et al., 1996].
[Cordes et al., 2001]
[Buichel and Friston, 1998]: “variable parameter regressamd Kalman £ltering



mus

? PET Language processing [Petersson et al., 2000]

CC PET Wernicke, Broca, Language production [Horwitz et al., 2000b]
others

CC fMRI Voxels in Rolandic Motor [Mopritz et al., 2000]

cortex, ventrolateral
thalamus, anterior
putamen correlated
with the rest of the

brain
Panel- PET Left cerebellum, left Eyeblink conditioning [Easdon and Mclintosh, 2000]
/IPLS superior fronal cortex
PLS PET Short-term  memory wrt. [Della-Maggiore et al., 2000]
age
SEM fMRI 5: VEC, PFC, SMA, Semantic decision, subvo- Model order determina- [Bullmore et al., 2000]
IFG, IPL cal rehearsal tion by P-values, AIC
and Bollen’s “parsimo-
nious £t index”
SEM PET ? ? [Nezafat et al., 2001]
? fMRI 9: EC, BA37, IPS, Implicit language process- [McKiernan et al., 2001]
SMA, FEF, VPC, ing
IFG, PSTS, AG

Table 4: Path analyses in functional neuroimaging. VECtraérextrastriate cortex, PFC: prefrontal cortex, SMA:
supplementary motor area, IFG: Interior frontal gyrus, IRiferior parietal lobule.
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di graph Obj ect Vi si on {
rankdir =LR
"17/ 18" -> "19v"
"17/18" -> "19d" [styl e=dotted]

"19v" -> " 37"

"19v" -> "19d"

"19d" -> "7" [styl e=dotted]
"19d" -> "46" [styl e=dotted]
"37" -> "21"

"37" -> "7" [style=dotted]
"7to-> "21"

7" -> "46" [styl e=dotted]
"21" -> "46"

"46" -> "19v" [styl e=dott ed]
}

di graph Spati al Vi sion {
rankdi r =LR
"17/ 18" -> "19v"
"17/18" -> "19d"

"19v" -> "37"
"19v" -> "19d"
"19d" -> "7"

"19d" -> "46"

37" -> "21"



In [McIntosh and Gonzalez-Lima, 1994] interhemisphericdiional models is considered for the same task.

A.2 Motor system

Motor system connectivity is examined by [Grafton et al94Pwho used a cortical-subcortical network proposed by
[Alexander et al., 1990, DeLong, 1990]. Some of the resutisifa LISREL estimation are displayed in £gure 3 and the
correspondinglot £le is shown below.

di graph GraftonS1994Net work {
subgr aph cl ust er Nor mal Movenent {
| abel =" Nor mal subj ects, Myvenent task";
ranksep=0. 75;
{ rank = sane;
NML [l abel ="SMA & Cingul ate\n Mdtor Areas" ];
NV [ | abel =" Motor cortex"];

}
NMB [ | abel =" Put amen” ]
{ rank = sane;
NV [ | abel ="d obus pal | i dus"];
NVb [ | abel ="Ventrol ateral\n Thal anus"];

}

NML -> NWR

NML -> NMB [styl e=dotted]
NML -> NV

NV2 -> NMB [ styl e=dott ed]
NM2 -> NMb [ styl e=dott ed]
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entrolatera
Thalamus

Globus pallidus
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entrolatera
Thalamus

e
Globus pallidus

Figure 3: Movement network.

A.3 Cognition
A visual implicit language processing network:

di graph McKi er nankK2001Devel opnent {
rankdi r =LR
| FG -> VPC
SMA -> VPC
FEF -> SVA
FEF -> VPC
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nectivity by examining the cross-correlation between voxels and determing a threshold setting from random
£eld theory. The method is exemplifed on a positron emission tomography data set.



