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Abstract

In this paper we investigate the position of aeavnetwork within a research specialty; the
network of scholars who write reviews of their ealjjues’ work. This is one of the voluntary
activities that researchers perform as a preraquisi the functioning of the invisible college.
We compare this network to other networks withie tpecialty, and this allows us to
distinguish various rolestars, influentials, members, reviewensdjuniors. As scholars are
characterized by different role-configurations, theisible college becomes stratified. We
discuss the implications for the development oéfenee factor and review factor, norms for
refereeing and reviewing, and the development siesys-based research evaluatibns.

1. Introduction

Scientific communication systems engage scieniist§ormal research-related activities,
informal activities, and volunteer-based activitiesg., Garvey & Griffith, 1968; Griffith,
1990). Scientometric evaluations focus predontlgaon the formal aspects of scientific
communication; measurable outputs such as joumph¢t factors (e.g. Glanzel & Moed,
2002) and citation networks (e.g., Small, 2005; #&h2001). Informal activities are elusive
and less frequently studied, but research showvistlibawritten acknowledgement in science
“has become an institutionalized element of theokely communication process” (Cronin,
2001, p. 427; see also, Cronin, 1995; Davis & GQrpri993) and in some co-authorship
studies there has been an emphasis on underlyotggses of informal collaboration (e.g.,
Laudel, 2001; Melin & Persson, 1996; Newman, 2004plunteer activities may be defined
in terms of the services that scientists undertalipport a scientific communication system

—i.e., to ensure that contributions are good liergystem as a whole as well as the career of

! This is a revised version of a paper that wasgmtes! at the 11th International Conference of therhational
Society for Scientometrics and Informetrics meetmiyladrid, Spain, June 2007.
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the individual scientist. Such activities includdereeing papers for publication, organising
conferences, chairing award/grant committees, anitthg reviews of newly published books

and papers.

Research concerning scientific communication systesually focuses on highly cited and
co-cited papers in a research field, and scholdrs are research stars; however, voluntary
support work is also essential. Without voluntaopport work, certain communities, for
instance, invisible colleges, might not functiorfeefively. An invisible college is a
communication system comprised of approximatelyd@Q00 scientists who are part of the
social “in-group” of a subject specialty (Crane,729 Price, 1986). Invisible colleges
normally grow when scientists from subject speigalshare similar interests, interact with
one another at select conferences, and communiete knowledge both formally and
informally. Over time, the social network of thevisible college can become more “visible”
due to the published output of its scholars (a/Mhjte, Wellman & Nazer, 2004; Zuccala,

2006).

In this paper we present research results baseoh @xplorative study of review work. Our
focus is the scientist from an invisible collegawwk who writes an editorial summary
(review) of a colleague’s research paper or morgigraThe chosen specialty is an area in
mathematics known as Singularity Theory. When & paper is published in Singularity
Theory, a mathematician may refer to it in his owark, but prior to this, he may also be
asked by a Mathematical Reviews editor to writeranfal review. The function of the review
is to give colleagues in the specialty (or brodudd) a brief idea of its significance so that
they can decide whether or not to read or eventlvg®riginal work. To be asked to review a
particular paper means that a mathematician hagradgthe respect of his peers, and has the

reputation of being careful, reliable and knowlealge in the specialized area to which the
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paper belongs (D. Trotman, personal communicatiayember 3, 2006). Given the
importance that is placed on reviewing in mathecsatur research objective is to investigate
who the reviewers are in Singularity Theory reseaend what their role is vis-a-vis other

types of roles within the invisible college.

2. Bibliometric Methods

Dialog MathSci® maintains a record of review cdmitions; hence 85 prominent Singularity
Theorists were selected from this database to norst review network. MathSci® covers
international publication data from 1940 to theser®. In addition to journal articles,
“roughly 10,000 monographs, conference proceeditigsses and technical reports are
reviewed annually” (MathSci® Bluesheet). Reviewrkvon mathematics is formal, but does
not need to be extensive: a few lines to 600 wardswritten to explain main results in a
paper. The AMS guide states that a review can 8orag be evaluative; however “negative
critical remarks [are expected to be] objectiveecme, documented and expressed in good
taste.” If the reviewer thinks that the item “dioptes earlier work, [he/she] must cite
specific references” and if the reviewer also tkifithat the item is in error, the errors should

be described precisely” (Mathematical Reviews Dasab2006).

Our data were collected using both the Dialog MaiRSand the Dialog SciSearch® citation
index. Table 2 in the Appendix demonstrates haavddta were categorized before they were
used for separate mapping procedures. First, wipeathathe Singularities specialty based on
the author cocitation analysis procedure outlinedVinite and Griffith (1981), using Cosine
as the similarity measure (Ahlgren et al., 2003ydesdorff, 2005). Cocitation counts for the
3570 author pairs [i.e., 85(85-1)/2=3570 pairs]evestrieved from SciSearch® for the period

1974 to 2006.
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Figure 1 shows the final SPSS-11 multidimensiomralisg and cluster routine. With the
SPSS cluster procedure three Singularity Theoryfiglds have been identified, including the
authors attributed to these fields (A-Real and Clemp\nalytic Geometry; B-Topology of

Complex Algebraic Singularities; C-Singularities Differentiable Maps). SciSearch® was
used again to retrieve directed citation countsvbeh the 85 Singularity Theorists, and to
create a NetDraw (Borgatti, 2002) map of theirtmta network (see Figure 3). The authors

at the centre of the spring-embedded network argetivho have received the most citations.

With MathSci® we retrieved a total publication codar each of the Singularity Theorist,
then used the Dialog RANK command to produce aedriist of mathematicians who have
written signed reviews for the author. Figure 2vgt the number of publications for MARIA
A. S. RUAS and a ranked list of mathematicians \Wwhwe reviewed her work. The names
highlighted in this list are members of her invisilzollege (also appearing on Figure 1).
With the reviewer and reviewed author data extchdtem MathSci®, we also created a
NetDraw map (principle components layout) to ililagt the key contributors to this invisible
college’s directed review network (see Figure Reviewers have a distinct role in a research
community as cognitive supporters. Again, our oliye is to determine who the main
reviewers are in Singularities research, and hay telate to other roles within the invisible

college.



e @ PAWLUCKE X C. Singularitesof | ...
\ Pt Differentiable Maps -
MILMAN ; \ F e — — * AUAS
3 @ KURDYKA * KOKE )
ORRO. ------ ™ 1 WS s
o CouTE BERSTONE N\ __ ! FUKUDA ¢
N TROTM‘AN‘ o . ® GBUN
) phaally DUPLESSIS
; © BRASSELET ® LOJASEWICZ “\__, e o YONDN gurrney ZUMIVA ¢ HOUSTON
s \ avow™~ " O S PO“TEOUS‘ . ISHIKAWA
S MACPHERSON eKOY ";V;I;JEVH"S‘I ¢ WAL ¢ ¢ ¢ KAZARIAN
7 o anoch . ey wou ¢ GBSOV CHILINGWORTH .
H PARUSINSKI ! RN
. | - ® ATHER JANECZKO
| @GABRELV N+, . N BRUCE  MOND
""" T GALLIGO \ N *
RN . | MiloR DAMON @ ZAKYLUKN  SEDYKH
BRYLINSKI - HRONAKA S, MALGRANGE  “S=--------mooo . .

TESSER | ¢ sengun & OIS GORYUNOV® _ - .
BRIANCON 4 ZARISKI . T LOOWENGA e ____ e s
LEJEUNE-JALABERT . & HAMML oA M & VASSLEV |

/ SATO et mmemas
SABBAH ¢ LEDUNGTRANG -~~~ P EBELNG -
S S Pan @ # VARCHENKO
TIBAR '\ GREUEL = & . . GUSE\NZADE
0 . snesonn PELKGAN @ /& GIVENTAL
A. Real and Complex SuwA . STEENBRINK o sEveNs SLOWDOWY
Analytic Geometry o e et
& MERLE N o VANSTRATEN v
{wan
@ SHUSTIV
o WENG e ~ @ HERTUNG
MAISONOBE . X L # ROMERO-FUSTER
. \
@ ARTAL N
& CAMPILO j B. Topology of Complex

Algebraic Singularities

4 GRANGER
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Table 1. Number of publications for MARIA A. S. RUAS ananked reviewers (MathSci®).

RUAS, MARIA A.S.? = 33 publications (First publication in 1986)
[ Revi ewer s]

RANK No. Itens Term
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For our first analysis, we have ranked (ascendeagph author in terms of their publication
output and compared it to their individual revieantributions. Figure 5 shows that reviews
tend to be less frequent than publications, yetesamthors have reviewed as much as they
have published (e.g., HOUSTON, FUKUI, TROTMAN); \ehiothers have actually
published less, and contributed more to their soholcommunication system as reviewers
(e.g., STEVENS, CHILLINGWORTH, GIBLIN). With theanked reviewer data, we then
examined how many reviews have been written byasthnside’ the Singularity Theory
specialty and how many have been written by ‘oetsidfrom neighbouring subjects (see
Figure 6). This particular specialty is open tdeemal reviewing: 86% of this community’s

published articles have been reviewed by authors fsther specialties.
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We also measured the relationship between thewsvikat the Singularity Theorists have
written for colleagues within the invisible collede the reviews written for colleagues
‘outside’ the specialty and found a positive catien (r=0.620). The scatterplot shown in
Figure 7 shows that authors who review papers withe Singularity Theory specialty (e.g.,
GIBLIN; STEVENS; JANECZKO) also tend to contributeequently to the mathematics

review system in general.

To determine if the Singularity Theorists who raevipapers are also likely to cite one other
(Figures 3 and 4), we used the QAP (Quadradic Assgmt Procedure) matrix correlation
function in UCINET (Borgatti et al., 2002). A QARmpares the observed correlation with
the average correlation of 2500 random permutatioBsice the average was zero, with a
standard error of 0.015, the observed Pearson labore value of 0.147 was significant
(<0.00). In other words, a positive correlatiomsexbetween writing a review of a particular

person’s work and citing the same person.

3. Findings

Our bibliometric findings indicate that mathematits will undertake review work at
different stages in their career: junior researshall write reviews (e.g., COMTE; ORRO)
as well as seniors, with stronger publication pesfile.g., GIBLIN; DIMCA). Figure 5 also
shows that there is a small group of well-publisheathematicians who havet engaged in
this type of support work (e.g., LOOIJENGA, PHAMOR®YUNOV), including an elite
group of influential mathematicians clustered a¢ tlop of the publication rank (e.g.,
ARNOLD, WALL, MILNOR). Can we explain this reviewutput-versus-publication output

imbalance? Yes, but there are perhaps more catitrgpfactors than just one.
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Here we cannot account for the personal motivatafng mathematician; hence, those who
have been ambitious and/or eager to devote mdsieoftime to research could have refused
to write reviews or could have passed the work onahother colleague. Also, if a
mathematician has been academically strong —adre.influential and recognized leader —
he/she might not have had time to write reviewsfluéntial researchers are typically busy
with other roles, such as mentoring Ph.D. studesttajring committees, organising special
seminars/workshops, lecturing and travelling tofemnces. Junior researchers may have
more time for volunteer work, hence those who agpeerite reviews could be interested in
generating some exposure or demonstrating to thiersewhere their abilities and interests
lie. Some of the mathematicians may have neven lreeted to write a review due to a
particular language barrier (e.g. Russian membfetiseoinvisible college have probably only
reviewed work produced in Russian journals). Semmathematicians who have written
reviews might have enjoyed the process, or felt ithaas a good way to keep in touch with
new research results. Certain seniors may haweddseloped a reputation as being very

efficient review writers.

Review work in mathematics is not subject-speadficsubject-centred. The review system
tends to function in a way that is similar to th&toon system: a mathematician may cite a
relevant paper of interest, just as he or she mighiew a paper of interest, regardless of the
specialty area to which the paper belongs. Spgcsbas in mathematics generally grow
because there is a core set of research problenmdithematicians to solve, but cross-over
interests with other subjects (i.e., permeable Hatias) are expected and allow

mathematicians to build important connections. gBin(1998) reinforces this notion

eloquently: “the value of mathematical bridgesi®rmous. They enable communities of
mathematicians who have been living on separaedsl...to explore each other’s creations”

(p. 191).
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Our QAP matrix analysis of the review network artdton network points to another logical
outcome: mathematicians who review each other'®saplso tend to cite each other. If a
mathematician becomes familiar with a piece of wand has the appropriate knowledge
background to make evaluative or critical remarksnakes sense that he might use that
work to build upon new ideas in his/her own reslkearthe opposite case also makes sense: a
researcher who regularly cites the work of a palaiccolleague (international or not) is also
likely to be asked my a mathematics editor to wtereview of his/her colleague’s

publications.

4. Rolesin Singularity Theory

With the bibliometric data that we have collectedir selected authors in Singularities
research may be described and compared to each athine basis of contribution roles.
Each role is derived from the co-publication, c@aidbn, citation, and review data used to
create Figures 1, 3 and 4. The roles also stem &or observations of the mathematicians’
nodal positions on the three figures. Below, \sefive types of contribution roles. Although
each role is described separately, they are nassadly mutually exclusive. Multiple roles,
or role configurations (including roles not ideigd here) can make up an author's complete
contribution profile. For instance, we have idéeti THOM as astar, but he has also been
influential to many early members of the Singularity Theorsnownity. Likewise, GIBLIN

is a memberof the Singularity community, has we know thathes also been a frequent

reviewer

1) Stars mathematicians who are central to the specakg, i.e., highly co-cited with other
specialty members and cited frequently by reseascimeall of mathematics. Stars have a

significant reputation in mathematics as a whahejuding the capacity to become award
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winners. Mathematicians who fit this role includdRONAKA, MILNOR, THOM,

MATHER.

2) Influentials mathematicians who are well-published and higlilgd or co-cited. Their
work is influential to the specialty area’s devetagmnt, thus they are central to the invisible
college’s intellectual structure. Mathematicians owfit this role include ARNOLD,

ZARISKI, WALL, WHITNEY, BRIESKORN.

3) Members mathematicians with moderate-to-strong publicatiecords who are cited by
their specialty colleagues. Members often collamwith other specialty members; thus
their position is slightly more peripheral thanrstand influentials. Still, they are major
contributors to the invisible college network. Keamaticians who fit this role include
BIERSTONE, MILMAN, PARUSINSKI, GUSEINZADE, VAN STRAEN, TIBAR,

KURDYKA.

4) Reviewers mathematicians who are members of the speciedtyarch area, but participate
often in cognitive support work — in this case, thating of editorial reviews. Their
publication output may or may not be strong, bt #mount of work that they do as
reviewers is significant. Mathematicians who fiist role include JANECZKO, WAHL,

GIBLIN, STEVENS, CHILLINGWORTH.

5) Juniors mathematicians who are students, postdoctaltairfe or relatively new members
of the specialty and focused on developing theseaech profile. Since their publication
output is not as strong as other members, theyttebe slightly peripheral in the co-citation
network. Mathematicians who fit this role incluB®MTE, ORRO, KAZARIAN, ARTAL.

Figure 8 presents a mapping of the five differemtdbution roles and how they fit within

Singularity Theory’s basic co-citation (intellectustructure.
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Figure 8 presents a map of the role-based coniiiito Singularity Theory. Each author on
the map is labeled according to his/her last knamwth most predominant role. The extent to
which these roles enable this invisible collegefunction requires further in-depth study
concerning the behaviors of the Singularity Thderand their degree of investment in role-

related activities.

4. Resear ch Implications

This study of the Singularity Theory community pesses interesting research implications
concerning support work in science and the degveehich it should be accounted for in

performance evaluations. Recently attention ha® lggven to referee work in science (note:
a voluntary activity that is similar to reviewinghd the introduction of a new impact measure
termed the ‘referee factor’ (see Rousseau, 2008)lson and Lancaster (2006) suggest that a
mathematically defined ‘referee factor’ “could beilb in to standard assessments of
performance, acting as an incentive for peopleréfefee] manuscripts” (p. 812). Both

authors are concerned that some scientists do afetee enough papers for publication,

however referee work is generally anonymous, goribt easy to monitor.

Here we show that cognitive support work within #ogence system is a role-based activity;
thus it may be unrealistic to state the followirigpr the system to be fair, all scientist should
be refereeing two to three times as many articdethay submit’(Wilson & Lancaster, 2006).

A role-based system implies that a scientist’'s nmfal, formal, and volunteer-related
contributions are closely tied to the type of noédshe possesses within a research community
and may not change unless his/her overall profdke (configuration) changes. For example,
in order for a researddtar or influential to referee two to three times as many articldseasr

she produces, this scientist might need to mininvizek associated with other areas of
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contribution — i.e., organizing international megs, mentoring Ph.D. students; traveling to

give special seminars, etc.

And finally, if our distinction between roles makssnse, then perhaps more thought needs to
be given to role-based evaluations in differentgaf the science system. General statements
about the number of reviews a scientist must wadtepapers he/she must referee relative to
his or her publication output are not useful ifytmeglect the importance of roles. We know,
for instance, that a football team needs a vaoétylayers to perform different functions on
the field (e.g., goalkeeper; strikers; midfieldedsfenders), and thatl playerscannotat the
same timeplay the position of striker (at most two). We tisis metaphor because it shows us
that research specialties tend to operate accotditige same principle. Different roles have
to be performed by scientists at different timesodighout the development of a
specialty/invisible college, and all roles mustibéalance to ensure that the community is
functioning successfully. If a researcher is eatdd only on one dimension we fail to
recognize the impact he or she is having while iptayother critical roles. Role-based
assessments can tell us whether or not criticasrale being carried and where changes

might be introduced to create improvements.

References

Ahlgren, P., Jarneving, B., & Rousseau, R. (20B&quirement for a cocitation similarity
measure, with special reference to Pearson’s Goiwal coefficientJournal of the
American Society for Information Science and Teldgyg 54 (6) 550-560.

Borgatti, S. P. (2002NetDraw: Graph Visualization Softwarklarvard: Analytic
Technologies.

Borgatti, S. P., Everett, M., & Freeman, L. (2002CINET 6 for WindowsHarvard:
Analytic Technologies.

Crane, D. (1972)Invisible colleges: diffusion of knowledge in sti&mcommunities
Chicago,University Press.



16

Cronin, B. (1995)The scholar’s courtesy: The role of acknowledgesanthe primary
communication procestos Angeles, CA: Taylor Graham Publishing.

Cronin, B. (2001). Acknowledgement trends in theeeech literature of information science.
Journal of Documentation, 57(3), 427-433.

Davis, C. H. & Cronin, B. (1993). Acknowledgmentslantellectual indebtedness: a
bibliometric conjectureJournal of the American Society for Informatione®cie,
44(10) 590-592.

Garvey, W. D., & Griffith, B. C. (1968). Informahannels of information in the behavioural
sciences: their relevance in the structuring afii@ror bibliographic communication.
In E. B. Montgomery (Ed.)The Foundations of access to knowledgp. 129-146).
Syracuse: Syracuse University.

Glanzel, W. & Moed, H. F. (2002). Journal impactasres in bibliometric research.
Scientometrics, 53(2), 171-194.

Griffith, B. C. (1990). Understanding science: s&sdof communication and information.
In C. L. Borgman (Ed.)Scholarly communication and bibliometrigp. 31-45).
Newbury Park, CA: Sage.

Laudel, G. (2001). What do we measure by co-autias8 In M. Davis & C. S. Wilson
(Eds.)Proceedings of the 8th International Conferencesorentometrics
and Informetrics(pp. 369-384). Sydney, Australia: Bibliometricdi&ormetrics
Research Group.

Leydesdorff, L. (2005). Similarity measures, autbocitation analysis, and information
theory.Journal of the American Society for Informatione®cie and Technology,
56(7),769-772.

Mathematical Reviews Database: Guide For Review@B06). Retrieved November 15,
2006 from http://www.ams.org/authors/guide-reviesvetml.

Melin, G., & Persson, O. (1996). Studying reseamllaboration using co-authorships.
Scientometrics, 3@63-377.

Newman, M. (2004). Coauthorship networks and pagtef scientific collaboration.
Proceedings of the National Academy of Sciencels,5ED0-5205.

Price, D. de Solla (1986).ittle science, big science....and beyoNdw York: Columbia
University Press.

Rousseau, R. (2006). Biologist Rory Wilson propasesferee factorlSSI Newsletter, 2(2),
1-2. Singh, S. (1998Fermat's enigmaTloronto: Penguin Books Ltd.

Small, H. (2005). Tracking and predicting growtkas in science. In P. Ingwersen and B.
Larson (Eds.Proceedings of the 10th International Conference&orentometrics and
Informetrics(pp. 13-23). Stockholm, Sweden: Karolinska UniitgrBress.

White, H. D., & Griffith, B. C. (1981). Author ca@tion: a literature measure of intellectual
structureJournal of the American Society for Informationedcie, 32(3)163-172.



17

White, H. D. (2001). Authors as citers over tiddeurnal of the American Society for
Information Science and Technology, 52&%);108.

White, H. D., Wellman, B. & Nazer, N. (2004). Dagtation reflect social structure?
Longitudinal evidence from the "Globenet" interdimary research groupJournal of
the American Society for Information Science anchfelogy, 55(2)111-126.

Wilson, R. & Lancaster, J. (2006). ‘Referee factwould reward a vital contributiofNature,
441,p. 812.

Zuccala, A. (2006). Modeling the invisible colledeurnal of the American Society for
Information Science and Technology, 57(@%2-168.



18

Appendix Table 1. Alphabetical list of Singularity Theomythors (n=85) and data
categories.

Average Citations
cocitation rate | received by Review Reviews Reviews
Number of with other indivisible MathSci | contributions to received inside received
Year of 1st MathSci invisible college college review Invisible External review  the invisible ‘outside’ the

AUTHOR publication publications I I contributi College contributions college invisible college
ARNOLD 1957 412 68 503 1 0 1 15 108
AROCA 1971 28 2 1 37 [} 32 0 9
ARTAL 1931 15 3 16 33 10 23 2 g
BIERSTONE 1973 45 14 85 5 2 3 B 20
BRASSELET 1973 78 4 26 48 11 37 1 33
BRIAMCON 1973 34 14 105 0 0 0 2 15
BRIESKORN 1964 44 25 134 23 2 | 3 23
BRUCE 1979 12 19 183 0 i} i} 13 28
BRYLINKSI 1975 86 7 49 10 0 10 2 47
CAMPILLO 1978 72 2 15 17 0 17 4 40
CHILLINGWORTH 1957 44 2 0 164 22 142 1 27
COMTE 1996 1 1 5 19 11 g 0 9
DARON 1973 68 18 120 15 g 7 10 28
DM G 1976 7 12 60 85 3 a4 9 36
DUPLESSIS 1975 33 9 73 4 3 1 9 8
EBELING 1962 12 3 34 0 0 0 a 40
FUKUDA 1966 65 5 43 16 15 1 2 28
FUKUI 1985 39 3 30 38 16 22 4 12
GABRIELOY 1968 48 10 66 1 i} 1 3 24
GAFFMEY 1976 42 1 84 1 1 0 9 15
GALLIGO 1973 50 5 34 10 4 B 3 24
GIBLIN 1968 7B 2 16 151 a7 94 B 26
GIBSON 1963 41 15 120 9 ) 4 B 19
GIWEMTAL 1980 52 5 38 0 0 0 3 26
GORYUNOY 1978 61 7 56 0 0 0 9 16
GRANGER 1957 21 0 2 0 i} i} i} 1l
GREUVEL 1975 79 17 118 15 4 11 3 34
GUSEINZADE 1966 59 5 37 1 0 1 g 33
HAk 1971 39 16 118 65 26 43 3 19
HERTLING 1993 22 1 3 0 i} i} 2 10
HIROMAKA, 1957 62 30 198 24 1 23 4 29
HOUSTOMN 1997 23 2 5 18 15 3 3 5
ISHIkAWA, 1983 54 1 g 0 0 0 g 14
IZUMIYA 1978 104 4 20 38 14 24 10 3
JAMECZKO 1982 78 3 14 99 2] 61 9 24
KAFARIAN 1993 20 2 9 1 4 7 4 7
KHOWANSKI 1978 65 7 40 1 1 0 3 33
KOIKE 1979 33 2 20 16 i} 16 7 8
KUO 1965 48 9 64 0 0 0 a 24
KURDY A 19564 39 4 26 0 0 0 3 15
LE DUNG TRANG 1970 105 25 167 1 g B g 41
LEJEUNE-JALABERT 1971 37 B 47 2 i} 2 i} 21
LOJASIEWICZ 1950 100 15 82 151 a 146 4 55
LOOLENGA 1971 54 24 235 2 0 2 4 24
LUENGO 1981 41 2 14 0 0 0 3 23
MACPHERSON 1957 86 7 37 4 1 3 1 56
MAISOMOBE 1979 37 1 g 0 0 0 1 13
MALGRANGE 1953 139 22 145 0 0 0 3 55
MATHER 1965 78 37 301 25 0 25 4 40
MERLE 1973 25 4 14 3 1 2 B 9
MILRARN 1976 43 1 12 17 9 g 4 24
MILNOR 1950 149 63 273 1 0 11 0 82
MMOND 1978 49 9 T 1 0 1 10 15
OkA 1972 7B g 44 23 g 16 B 33
ORRO 1983 14 1 9 20 9 1 3 7
PARUSINSK] 1985 49 7 48 18 7 11 g 18
P LUCK] 19564 26 3 24 28 12 16 1 10
PELLIKAAM 1988 43 3 1 4 0 4 2 16
PHAM 1963 54 13 83 0 i} i} 2 23
FORTEOUS 1960 25 5 63 42 17 25 1 1
ROMERO-FUSTER 1983 41 0 9 40 27 13 4 9
RUAS 1986 33 1 1 53 18 35 g 1
SABBAH 1978 65 g 41 1 0 1 3 18
SAITO 1971 55 19 126 0 i} i} 3 30
SEDYKH 1981 44 2 5 61 15 46 a 19
SHUSTIM 1980 g7 2 1 114 19 95 3 45
SIERSMA 1973 39 14 92 1 1 0 B 13
SLODOWY 1978 33 5 25 2 2 i} 1 17
STEEMBRINK 1975 56 13 9N 16 2 14 4 27
STEVENS 19564 33 4 21 140 B0 a0 2 14
SLWA, 1969 71 2 g 1 0 Il 1 27
TEISSIER 1970 68 26 201 25 9 16 3 3
THOM 1249 168 34 175 3 1 2 4 51
TIBAR 19564 46 4 18 78 27 a2 [} 12
TROTMAN 1976 45 5 33 36 16 20 [} 16
AN STRATEM 1985 40 3 17 14 3 Il 3 22
WARCHENKO 1975 158 19 "7 0 i} i} ) 33
WASSILIEY 1990 59 4 19 0 0 0 1 22
WAHL 1974 38 10 65 187 41 146 1 23
WWALL 19585 196 34 247 1 1 0 10 53
WHITNEY 1240 4B 27 1E3 81 2 79 1 27
WWILSOM 1976 37 4 23 7B 3* 40 3 14
Y OMDIM 1973 72 3 13 43 9 34 B 31
ZARALYUKIN 1983 41 g 65 42 20 22 g 12
TARISKI 1240 86 24 1E3 83 i} a3 4 32



