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s and Mathemati
al Modelling, Te
hni
al University of Denmark, Lyngby,DenmarkIntrodu
tionAuthor 
o
itation analysis (ACA) [1℄ is a method to des
ribe a s
ienti�
 �eld by analysis and visualizationof the 
o
itation pattern in a 
orpus of s
ienti�
 arti
les. Usual ACA works with data from the S
ien
eCitation Index of the Institute of S
ienti�
 Information (ISI) using spe
ialized servi
es to form AND-queriesbetween two authors: An author/author-
o
itation matrix (similarity matrix) is 
onstru
ted by 
ountingthe number of arti
les that referen
e the two (�rst) authors. To restri
t the number of queries the authorsto be examined must be determined in advan
e and usually this involves asking experts to identify keyauthors. Typi
al analyses in
lude multidimensional s
aling and 
luster analysis. Here we present a moreautomated analysis (authors do not have to be presele
ted and axes 
an be automati
ally labelled) workingon a indi
ator datamatrix (rather than a 
o
itation matrix) with data from a single journal within thefun
tional neuroimaging �eld.MethodWe downloaded the \Referen
es" webpages from of the \NeuroImage" journal (the website \Idealibrary").Ea
h of these webpages 
ontain bibliographi
 information (author, abstra
t, title, ...) for a single arti
le aswell as the \out-links" (referen
es). We in
luded 325 arti
les in the analysis (1997 February - 2000 June)extra
ting the title (
onverting to lower 
ase 
hara
ters) as well as the all authors for ea
h referen
e identi�edby the �rst initials and surname. This data was used to form an indi
ator datamatrix X(n� p) with arti
lesas rows and 
ited authors as 
olumns with 1 in xij if the ith arti
le (row) 
ited the jth author (
olumn), 0otherwise. We performed simple singular value de
omposition on the datamatrix (
orresponding to prin
ipal
omponent analysis, metri
 multidimensional s
aling or 
orresponden
e analysis): USVT = svd[X℄: We
all the 
olumn ve
tors (prin
ipal 
omponents) of U(n� r) and V(p� r) eigendo
uments and eigenauthors,respe
tively. To automati
ally label the eigenauthor axes an other indi
ator datamatrixY(n�q) was formedfrom the title of the arti
les, rows 
orresponding to arti
les and 
olumns 
orresponding to title words. Thetitle words were proje
ted onto the eigenauthor spa
e Z(q � r) with stopwords (\of", \in", ...) ex
luded:Z = YTU: The axis labels for the ith eigenauthor is the elements with the highest s
ore in the ith 
olumnof Z.Result
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The n = 325 arti
les 
ontained p = 11558names. Some of these names referen
ed thesame author, e.g. 11 versions refered to Ri
hardS. J. Fra
kowiak: \Fra
knowiak R", \Fra
k-oviak R", ... We did not extra
t the mean ofthe matrix, thus the �rst prin
ipal 
omponentwill (usually) des
ribe those authors with themost referen
es as is the 
ase here with \FristonK" and \Fra
kowiak R" referen
ed the most.The 
omponent 
orresponds to \authoritativesour
es" as de�ned by [2℄. The se
ond prin-
ipal 
omponent segregates between PET andfMRI with a 
lear fMRI-methodology 
luster
onsisting of Kwong, Turner, Bandettini andRosen. The axis labels are \fmri", \bold" and\mri" while \pet", \semanti
" and \memory"are asso
iated with the opposite dire
tion. Thethird prin
ipal 
omponent has labels \mem-



ory", \prefrontal" and \working" in one end with authors su
h as Haxby and Glover and in the oppositeend \motor", \human" and \a
tivation" with, e.g., Mazziotta and Roland. The fourth prin
ipal 
omponentdenotes a statisti
al/non-statisti
al dimension with the authors Poline and Worsley s
oring high on the axislabeled \statisti
al", \analysis" and \parametri
". Higher prin
ipal 
omponents are harder to interprete.The �gure shows the 25 most 
ited authors proje
ted on the 2nd and 4th eigenauthors (v2 and v4).Con
lusionWe have des
ribed the bibliometri
 method of author 
o
itation analysis of a single fun
tional neuroimagingjournal: \NeuroImage". The method allows us to �nd \eigenauthors" and \eigendo
uments". We also devisea method for automati
 labeling of the prin
ipal axes from the titles of the 
iting arti
les. We �nd that themain variation in the 
itation patterns are to be explained by arti
les des
ribing fMRI versus PET. Othermajor variations were memory versus motor studies and statisti
al versus \non-statisti
al".A
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